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,QWURGXFWLRQ�
�
7KH�ODE�H[HUFLVHV�DUH�GHVLJQHG�WR�IXUWKHU�KHOS�\RX�IDPLOLDUL]H�\RXUVHOI�ZLWK�WKH�9HULORJ�
ODQJXDJH�DW�YDULRXV�OHYHOV�RI�DEVWUDFWLRQ��LQFOXGLQJ��57/�FRGH�DQG�EHKDYLRUDO�WHVW�
EHQFKHV���,Q�WKLV�ODE��\RX�ZLOO�GHVLJQ��V\QWKHVL]H��DQG�WHVW�D�FRQWURO�FLUFXLW�IRU�D�KRPH�
DODUP�V\VWHP����
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'HVLJQ�6SHFLILFDWLRQV�
2YHUYLHZ�
�
7KH�KRPH�DODUP�V\VWHP�FRQVLVWV�RI����ZLQGRZ�VHQVRUV����GRRU�VHQVRUV����PRWLRQ�VHQVRUV��
D����NH\�NH\SDG�ZLWK�VWDWXV�/('V��VHH�ILJXUH�����D�WHOHSKRQH�GLDOHU��WR�WKH�KRPH�VHFXULW\�
SURYLGHU���SLH]RHOHFWULF�EHHSHU��EXLOW�LQ���DQG�DQ�H[WHUQDO�VLUHQ��
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$ODUP 'RRU :LQGRZ 0RWLRQ$UPHG

�)LJXUH�����+RPH�DODUP�V\VWHP�NH\SDG�DQG�VWDWXV�/('V�
�

7KLV�GHVLJQ�LV�IRU�WKH�FHQWUDO�FRQWURO�FLUFXLW��VHH�ILJXUH����RI�WKH�KRPH�DODUP�V\VWHP���7KH�
FLUFXLW�ZLOO�UHFHLYH�WKH�ZLQGRZ��GRRU��DQG�PRWLRQ�VHQVRUV��DQG�WKH����NH\�NH\SDG�DV�
LQSXWV��DQG�ZLOO�SURYLGH�FRQWURO�VLJQDOV�IRU�WKH�VWDWXV�/('V��WKH�WHOHSKRQH�GLDOHU��WKH�
EHHSHU��DQG�WKH�DXGLEOH�DODUP��
�
7KH�FLUFXLW�ZLOO�FRQWURO�DOO�DVSHFWV�RI�WKH�DODUP�V\VWHP���7KH�V\VWHP�DOORZV�WKH�XVHU�WR�
DUP�DQG�GLVDUP�WKH�V\VWHP���7KH�V\VWHP�ZLOO�JLYH�WKH�XVHU�VWDWXV�RI�WKH�DUPHG�VWDWH�RI�WKH�
V\VWHP�DV�ZHOO�DV�WKH�VWDWXV�RI�WKH�VHQVRUV����
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)LJXUH����&HQWUDO�FRQWURO�FLUFXLW�EORFN�GLDJUDP��

�
$UPLQJ�WKH�V\VWHP�
�
:KHQ�WKH�V\VWHP�LV�LGOH��GLVDUPHG���WKH�XVHU�ZLOO�SUHVV�$UP�'LVDUP�EXWWRQ�WR�DUP�WKH�
V\VWHP���$IWHU�WKH�$UP�'LVDUP�EXWWRQ�LV�SUHVVHG��D���GLJLW�SDVVZRUG�ZLOO�EH�UHTXLUHG���
2QFH�WKH�SDVVZRUG�LV�YHULILHG��WKHUH�ZLOO�EH�D����VHFRQG�GHOD\�XQWLO�WKH�V\VWHP�LV�DUPHG���
'XULQJ�WKH����VHFRQG�GHOD\��WKH�DUPHG�/('�ZLOO�IODVK�DQG�WKH�EHHSHU�ZLOO�SXOVH���7KH�
V\VWHP�ZLOO�VWD\�LQ�WKH�DUPHG�VWDWH�XQWLO�WKH�$UP�'LVDUP�EXWWRQ�LV�SUHVVHG�RU�RQH�RI�WKH�
VHQVRUV�LV�DFWLYDWHG����
�
$ODUP�
�
7KH�V\VWHP�ZLOO�JR�LQWR�D�SUH�DODUP�VWDWH����VHFRQGV�DIWHU�WKH�NH\SDG�LV�SUHVVHG�RU�RQH�RI�
WKH�VHQVRUV�LV�DFWLYDWHG���7KH����VHFRQG�EXIIHU�DOORZV�WKH�XVHU�WLPH�WR�GLVDUP�WKH�V\VWHP�
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EHIRUH�WKH�DODUP�DFWLYLW\�EHJLQV���,I�WKH�V\VWHP�LV�QRW�GLVDUPHG�ZLWKLQ����VHFRQGV��WKH�
V\VWHP�ZLOO�JR�LQWR�IXOO�DODUP�DFWLYLW\��
�
'LVDUPLQJ�WKH�V\VWHP�
�
7R�GLVDUP�WKH�V\VWHP��WKH�XVHU�PXVW�SUHVV�WKH�$UP�'LVDUP�EXWWRQ�IROORZHG�E\�WKH���GLJLW�
SDVVZRUG���7KH�V\VWHP�ZLOO�UHWXUQ�WR�DQ�LGOH�VWDWH�RQFH�WKH�SDVVZRUG�LV�YHULILHG���,I�WKH�
V\VWHP�LV�DUPHG��WKH�V\VWHP�ZLOO�JR�LQ�WR�DQ�DODUP�VWDWH�DIWHU����VHFRQGV�LI�WKH�FRUUHFW�
SDVVZRUG�LV�QRW�HQWHUHG��
�
6WDWXV�/('V�
�
7KH�FLUFXLW�ZLOO�FRQWURO�WKH�V\VWHP�VWDWXV�/('V���7KH�ZLQGRZ��GRRU��DQG�PRWLRQ�/('V�
ZLOO�LOOXPLQDWH�ZKHQHYHU�WKH�VHQVRU�LV�DFWLYDWHG�UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�V\VWHP���7KH�
$UPHG�/('�ZLOO�EOLQN�GXULQJ�WKH�DUP�FRXQWGRZQ��DQG�ZLOO�IXOO\�LOOXPLQDWH�ZKHQ�WKH�
V\VWHP�LV�DUPHG���7KH�$ODUP�/('�ZLOO�EOLQN�GXULQJ�WKH�GLVDUP�FRXQWGRZQ��DQG�ZLOO�IXOO\�
LOOXPLQDWH�LI�WKH�V\VWHP�HQWHUV�WKH�IXOO�DODUP�VWDWH��
�
3LH]RHOHFWULF�%HHSHU�
�
7KH�%HHSHU�ZLOO�SXOVH�GXULQJ�WKH�DUP�DQG�GLVDUP�FRXQWGRZQ��7KH�%HHSHU�ZLOO�EH�RQ�
ZKHQ�WKH�V\VWHP�LV�LQ�WKH�DODUP�VWDWH��
6HQVRUV�
�
7KH�GRRU��ZLQGRZ��DQG�PRWLRQ�VHQVRUV�ZLOO�SURYLGH�WKH�V\VWHP�ZLWK�D�ORJLF�µ�¶�ZKHQ�WKH\�
DUH�LQDFWLYH��DQG�D�ORJLF�µ�¶�ZKHQ�WKH\�DUH�DFWLYH��
�
6\VWHP�RXWSXW�
�
7KH�FLUFXLW�ZLOO�SURYLGH�D�ORJLF�µ�¶�RQ�WKH�$XGLR�$ODUP�DQG�7HOHSKRQH�'LDOHU�RXWSXW�SLQV�
ZKHQ�WKH�V\VWHP�LV�LQ�WKH�DODUP�VWDWH���2WKHUZLVH��WKHVH�SLQV�ZLOO�PDLQWDLQ�D�ORJLF�µ�¶��
�
3DVVZRUG�
�
)RU�GHVLJQ�VLPSOLFLW\��WKH�V\VWHP�ZLOO�VWRUH�WKH�SDVVZRUG�LQIRUPDWLRQ�LQ�DQ�H[WHUQDO��[���
520��DQG�WKH�SDVVZRUG�ZLOO�EH�VHW�WR�D�KH[�YDOXH�RI�������
�
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&ORFN�DQG�5HVHW�
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7KH�V\VWHP�FORFN�LQSXW�ZLOO�FRQQHFW�WR�D�����+]�RVFLOODWRU��DQG�UHVHW�ZLOO�EH�DFWLYH�KLJK���
7KH�V\VWHP�ZLOO�EH�UHVHW�GXULQJ�LQVWDOODWLRQ�RQO\���8VHUV�ZLOO�QRW�EH�DEOH�WR�UHVHW�WKH�
V\VWHP��
�
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/DE�6XPPDU\�
�
/DE�����,QWURGXFWLRQ�±�([DPLQH�9HULORJ�57/�&RGH��SDUW�RI�WKLV�GHVLJQ���DQG�LQWURGXFH�
\RXUVHOI�WR�WKH�6LPXODWRU�DQG�6\QWKHVL]HU��
�
/DE�����0RWLRQ�'HFRGH�±�:ULWH�\RXU�ILUVW�9HULORJ�FRGH���&UHDWH�57/�FRGH�IRU�D���LQSXW�
25�JDWH�ZLWK�D�UHJLVWHUHG�RXWSXW��
�
/DE�����:LQGRZ�'HFRGH�±�:ULWH�57/�FRGH�IRU�D����LQSXW�25�JDWH�ZLWK�D�UHJLVWHUHG�
RXWSXW���<RX¶OO�WDNH�D�GLIIHUHQW�DSSURDFK�IURP�ODE���DQG�WKH�H[DPSOH��DQG�\RX¶OO�KDYH�WR�
DGG�VWLPXOXV�WR�WKH�WHVWEHQFK��
�
/DE�����.H\SDG�(QFRGH�±�7DNH�WKH�UDZ����ELW�GDWD�IURP�WKH�NH\SDG�DQG�HQFRGH�LW�LQWR�D�
��ELW�GHFLPDO�UHSUHVHQWDWLRQ��
�
/DE�����.H\SDG�3XOVH�*HQHUDWRU�±�7DNH�WKH�RXWSXW�IURP�\RXU�FUHDWLRQ�LQ�ODE���DQG�
JHQHUDWH�D�SXOVH�ZKHQHYHU�D�NH\�RQ�WKH�NH\SDG�LV�SUHVVHG��
�
/DE�����+DOI�6HFRQG�DQG�6HFRQG�3XOVH�*HQHUDWRU�±�8VLQJ�WKH�V\VWHP�FORFN�FUHDWH�
SXOVHV�DW�HYHU\�KDOI�VHFRQG�DQG�VHFRQG��
�
/DE�����$ODUP�/('��$UPHG�/('��DQG�%HHS�&RQWURO�±�&UHDWH�D�FRQWURO�EORFN�WR�HQDEOH�
/('�IODVKLQJ�DQG�EHHS�SXOVLQJ��
�
/DE�����7LPHU�±�&UHDWH�D����VHFRQG�FRXQWGRZQ�WLPHU��
�
/DE�����3DVVZRUG�&KHFN�±�7DNH�WKH�SDVVZRUG�LQIRUPDWLRQ�IURP�WKH�520�DQG�FRPSDUH�
LW�ZLWK�WKH�SDVVZRUG�HQWHUHG�RQ�WKH�NH\SDG��
�
/DE������$ODUP�)LQLWH�6WDWH�0DFKLQH�±�7KH�EUDLQV�RI�WKH�GHVLJQ���&UHDWH�D���VWDWH�)60�
WR�FRQWURO�WKH�V\VWHP��
�
/DE������%ULQJLQJ�LW�DOO�WRJHWKHU�±�%ULQJ�DOO�RI�WKH�GHVLJQ�SLHFHV�WRJHWKHU�WR�FUHDWH�WKH�
WRS�OHYHO�GHVLJQ���:ULWH�V\VWHP�WDVNV�WR�WHVW�WKH�GHVLJQ��
�
/DE������'HVLJQ�(QKDQFHPHQW��*UDG�6WXGHQWV��±�$GG�SDVVZRUG�VWRUDJH�FDSDELOLW\�WR�
WKH�GHVLJQ��
�
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*HWWLQJ�6WDUWHG�
�
,PSRUWDQW�LQIRUPDWLRQ�EHIRUH�\RX�EHJLQ�WKH�ODE�H[HUFLVHV�
�

��� ,W�LV�LPSHUDWLYH�WKDW�\RX�XVH�WKH�VSHFLILHG�PRGXOH�QDPHV��SRUW�QDPHV��DQG�ILOH�
QDPHV�DV�RXWOLQHG�LQ�WKLV�ODE���)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�D�ORVV�RI�SRLQWV��

�
��� 7KH�9HULORJ�FRGH�IRU�HDFK�EORFN�LQ�WKH�GHVLJQ�ZLOO�EH�QDPHG�DIWHU�WKH�GHVLJQ�

EORFN���)RU�H[DPSOH��WKH�'RRU�'HFRGH�EORFN�ZLOO�EH�FDOOHG�GRRUGHFRGH�Y���7KH�
WHVWEHQFK�IRU�HDFK�GHVLJQ�EORFN�ZLOO�EH�QDPHG�WKH�VDPH�DV�WKH�GHVLJQ�EORFN�ZLWK�D�
³BWE´�VXIIL[���)RU�H[DPSOH��WKH�WHVWEHQFK�IRU�WKH�'RRU�'HFRGH�9HULORJ�FRGH�ZLOO�
EH�FDOOHG�GRRUGHFRGHBWE�Y���

�
��� 'HVLJQ�6\QWKHVLV��

D�� ,I�\RX�DUH�XVLQJ�WKH�9/6,�&DGHQFH�/DE��\RX¶OO�V\QWKHVL]H�WKH�GHVLJQ�LQWR�
WKH�����X�$0,6�SURFHVV��XVLQJ�WKH�$0,���/;6&�����9ROW�OLEUDULHV���7KH�
&DGHQFH�V\QWKHVLV�WRRO�LV�FDOOHG�$PELW�%XLOG�*DWHV���7KH�OLEUDULHV�DQG�WKH�
V\QWKHVLV�UXQ�VFULSWV�ZLOO�EH�SURYLGHG���

�
E�� ,I�\RX¶UH�XVLQJ�WKH�;LOLQ[�,6(�6RIWZDUH���<RX�ZLOO�V\QWKHVL]H�WR�D�&3/'��

XVLQJ�WKH�;67�WRRO�EXLOW�LQ�WR�WKH�;LOLQ[�,6(�VRIWZDUH����
�
�
�
�
�
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/DE���±�,QWURGXFWLRQ�
�
�
*RDO���7KLV�ODE�ZLOO�LQWURGXFH�\RX�WR�9HULORJ�57/�FRGH��WKH�9HULORJ�VLPXODWRU��DQG�WKH�
6\QWKHVLV�WRRO��
�
%DFNJURXQG���7KLV�GHVLJQ�LV�IURP�WKH�GRRU�VHQVRU�GHFRGH���,W�LV�D�VLPSOH���LQSXW�25�JDWH�
ZLWK�UHJLVWHUHG�RXWSXWV���:KHQ�D�GRRU�VHQVRU�LV�DFWLYDWHG��GRRU�RSHQ���WKH�'22523(1�
DQG�'22523(1B/('�VLJQDOV�ZLOO�EH�D�ORJLF�µ�¶�DIWHU�WKH�QH[W�SRVLWLYH�FORFN�HGJH��
�
�
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�
'R��&UHDWH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�LQ�WKH�GLDJUDP�XVLQJ�D�FRPELQDWLRQ�RI�GDWDIORZ�PRGHOLQJ�DQG�
EHKDYLRUDO�PRGHOLQJ��

��� 1DPH�WKH�GHVLJQ�ILOH�GRRUGHFRGH�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�GRRUGHFRGH���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

GRRUGHFRGHBWE�Y��
�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� 6LPXODWH�WKH�GHVLJQ�XVLQJ�WKH�0RGHO6LP�RU�&DGHQFH�VLPXODWRU��
��� /RRN�RYHU�WKH�ZDYHIRUPV�DQG�PDNH�VXUH�WKDW�WKH�VLPXODWLRQ�UHVXOWV�PHHW�\RXU�

H[SHFWDWLRQV��
�
'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��GRRUGHFRGH�Y���XVLQJ�HLWKHU�$PELW�RU�;67���0DNH�VXUH�
WKH�57/�FRGH�V\QWKHVL]HV�ZLWKRXW�DQ\�HUURUV��
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6XEPLW����
��� 7KH�GRRUGHFRGH�Y�ILOH��
��� 7KH�GRRUGHFRGHBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
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/DE���±�0RWLRQ�6HQVRU�'HFRGH�
�
�
*RDO�±�,Q�WKLV�ODE��\RX¶OO�ZULWH�9HULORJ�57/�FRGH�WKDW�ZLOO�WDNH���LQSXWV�IURP�WKH�PRWLRQ�
VHQVRUV�DQG�JLYH�WZR�RXWSXWV��027,21$&7,9(��DQG�027,21B/('��
�
%DFNJURXQG���7KLV�EORFN�LV�HVVHQWLDOO\�WKH�VDPH�DV�WKH�µGRRU�VHQVRU�GHFRGH¶�GHVLJQ���,W�LV�
D�VLPSOH���LQSXW�25�JDWH�ZLWK�UHJLVWHUHG�RXWSXWV���:KHQ�D�PRWLRQ�VHQVRU�LV�DFWLYDWHG��
027,21$&7,9(�DQG�027,21B/('�VLJQDOV�ZLOO�EH�KLJK�DIWHU�WKH�QH[W�SRVLWLYH�FORFN�
HGJH��
�
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'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�LQ�WKH�GLDJUDP��QDPH�WKH�GHVLJQ�ILOH�PRWLRQGHFRGH�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�PRWLRQGHFRGH���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

PRWLRQGHFRGHBWE�Y��
��� ,QVWHDG�RI�XVLQJ�GDWDIORZ�PRGHOLQJ�DV�LQ�ODE����XVH�WZR�SURFHGXUDO�EORFNV�WR�

FUHDWH�\RXU�GHVLJQ��SRLQWV�ZLOO�EH�GHGXFWHG�LI�\RX�XVH�DQ\WKLQJ�RWKHU�WKDQ�WZR�
SURFHGXUDO�EORFNV�����

�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� 6LPXODWH�WKH�GHVLJQ��
�

'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��PRWLRQGHFRGH�Y���
�
�
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6XEPLW����
�

��� 7KH�GRRUGHFRGH�Y�ILOH��
��� 7KH�GRRUGHFRGHBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
�
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/DE���±�:LQGRZ�6HQVRU�'HFRGH�
�
�
*RDO�±�,Q�WKLV�ODE�\RX¶OO�9HULORJ�57/�FRGH�WKDW�ZLOO�WDNH����LQSXWV�IURP�WKH�ZLQGRZ�
VHQVRUV�DQG�JLYH�WZR�RXWSXWV��:,1'2:23(1��DQG�:,1'2:23(1B/('��
�
%DFNJURXQG���7KLV�EORFN�LV�VLPLODU�WR�WKH�µGRRU�VHQVRU�GHFRGH¶��DQG�WKH�µPRWLRQ�VHQVRU�
GHFRGH¶�GHVLJQV���7KH�GHVLJQ�LV�D����LQSXW�ORJLF�25���:KHQ�D�PRWLRQ�VHQVRU�LV�DFWLYDWHG��
:,1'2:23(1�DQG�:,1'2:23(1B/('�VLJQDOV�ZLOO�EH�KLJK�DIWHU�WKH�QH[W�SRVLWLYH�
FORFN�HGJH��
�
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'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�LQ�WKH�GLDJUDP��QDPH�WKH�GHVLJQ�ILOH�ZLQGRZGHFRGH�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�ZLQGRZGHFRGH���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

ZLQGRZGHFRGHBWE�Y��
��� 8VH�RQH�SURFHGXUDO�EORFN�WR�FUHDWH�\RXU�GHVLJQ��SRLQWV�ZLOO�EH�GHGXFWHG�LI�\RX�

XVH�DQ\WKLQJ�RWKHU�WKDQ�RQH�SURFHGXUDO�EORFN�����
�
'R��$GG�VWLPXOXV��UXQ�WKH�VLPXODWLRQ��YLHZ�WKH�ZDYHIRUPV�±��
�

��� 6LPXODWH�WKH�GHVLJQ����
�

'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��ZLQGRZGHFRGH�Y���
�
�
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�
6XEPLW����
�

��� 7KH�ZLQGRZGHFRGH�Y�ILOH��
��� 7KH�ZLQGRZGHFRGHBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
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/DE���±�.H\SDG�(QFRGH�
�
*RDO�±�,Q�WKLV�ODE�\RX¶OO�ZULWH�DQG�YHULI\�9HULORJ�57/�FRGH�WKDW�ZLOO�WDNH�UDZ����ELW�GDWD�
IURP�WKH�NH\SDG�DQG�HQFRGH�LW�LQWR�D���ELW�GHFLPDO�UHSUHVHQWDWLRQ��
�
%DFNJURXQG���7KLV�EORFN�LV�D�VLPSOH�HQFRGHU�WKDW�WDNHV����LQSXWV�IURP�WKH����NH\�
NH\SDG��DQG�JLYHV�DV�DQ�RXWSXW�D�ELQDU\�FRGHG�GHFLPDO��%&'��YDOXH�IURP���WR������:KHQ�
RQH�NH\�LV�SUHVVHG�WKH�DVVRFLDWHG�ELW�RQ�.(<3$'5$:�ZLOO�EHFRPH�D�ORJLF�µ�¶���)RU�
H[DPSOH�ZKHQ�WKH�QXPEHU���LV�SUHVVHG�RQ�WKH�NH\SDG��.(<3$'5$:>�@�ZLOO�EH�D�ORJLF�
µ�¶��DQG�WKH�.(<3$'�VKRXOG�EHFRPH�µ����¶��ELQDU\�YDOXH������:KHQ�PRUH�WKDQ�RQH�NH\�
LV�SUHVVHG�DW�D�WLPH��RU�QR�NH\V�DUH�SUHVVHG��WKH�GHIDXOW�%&'�LV�����ELQDU\���������7KH�
DUP�GLVDUP�NH\�LV�HQFRGHG�DV�����DQG�WKH�XQXVHG�NH\�����LV�HQFRGHG�DV�����UHVHUYHG�IRU�
SRVVLEOH�IXWXUH�XVH���
�
�

.(<3$'5$:�>����@ .(<3$'>���@

NH\SDGHQFRGH

��
�
'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�GHVFULEHG�DERYH��QDPH�WKH�GHVLJQ�ILOH�NH\SDGHQFRGH�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�NH\SDGHQFRGH���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

NH\SDGHQFRGHBWE�Y��
��� 8VH�DQ\�OHJDO�57/�FRQVWUXFWV�WR�LPSOHPHQW�WKH�GHVLJQ��

�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� 6LPXODWH�WKH�GHVLJQ����
�

'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��NH\SDGHQFRGH�Y���
�
�
�
�
�
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6XEPLW����
�

��� 7KH�NH\SDGHQFRGH�Y�ILOH��
��� 7KH�NH\SDGHQFRGHBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
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/DE���±�.H\SDG�3XOVH�*HQHUDWRU�
�
�
*RDO�±�*HQHUDWH�D�RQH�FORFN�F\FOH�SXOVH�ZKHQHYHU�D�NH\�RQ�WKH�NH\SDG�LV�SUHVVHG��
�
%DFNJURXQG�±�,I�\RX�UHFDOO�IURP�/DE����ZKHQHYHU�D�NH\�RQ�WKH�NH\SDG�LV�SUHVVHG��D�%&'�
YDOXH�EHWZHHQ���DQG����LV�RXWSXW�RQ�.(<3$'���:KHQ�WKH�NH\SDG�LV�LGOH��WKH�.(<3$'�
RXWSXW�KDV�D�YDOXH�RI������7KLV�GHVLJQ�WDNHV�WKH�.(<3$'�RXWSXW�IURP�WKH�
³NH\SDGHQFRGH´�EORFN�DV�DQ�LQSXW���7KH�³NH\SDGSXOVH´�EORFN�FKHFNV�WKH�YDOXH�RI�
.(<3$'���,I�.(<3$'�LV�� ����LW�IHHGV�D�ORJLF�µ�¶�WR�WKH�RXWSXW�IORS���:KHQ�.(<3$'�
 �����LW�IHHGV�D�ORJLF�µ�¶�WR�WKH�RXWSXW�IORS����
���

.(<3$'>���@

NH\SDGHQFRGH
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'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�GHVFULEHG�DERYH��QDPH�WKH�GHVLJQ�ILOH�NH\SDGSXOVH�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH��LQVLGH�WKH�NH\SDGSXOVH�GRWWHG�ER[��DQG�FDOO�WKH�

PRGXOH�NH\SDGSXOVH���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

NH\SDGSXOVHBWE�Y��
��� 8VH�DQ\�OHJDO�57/�FRQVWUXFWV�WR�LPSOHPHQW�WKH�GHVLJQ��

�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� 6LPXODWH�WKH�GHVLJQ����
�

'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��NH\SDGSXOVH�Y���
�
�
�
�
�
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6XEPLW����
�

��� 7KH�NH\SDGSXOVH�Y�ILOH��
��� 7KH�NH\SDGSXOVHBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
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/DE���±�+DOI�DQG�)XOO�6HFRQG�3XOVH�
*HQHUDWRU��

�
*RDO�±�8VLQJ�WKH�V\VWHP�FORFN�FUHDWH�RXWSXW�SXOVHV�DW�HYHU\�KDOI�VHFRQG�DQG�VHFRQG��
�
%DFNJURXQG�±�7KH�V\VWHP�FORFN�LV�D�����+]�RVFLOODWRU���&RXQW�WKH�QXPEHU�RI�FORFN�
HGJHV�DQG�SURYLGH�D�SXOVH�HYHU\�KDOI�DQG�IXOO�VHFRQG��
�
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�
'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�GHVFULEHG�DERYH��QDPH�WKH�GHVLJQ�ILOH�VHFRQGSXOVH�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�VHFRQGSXOVH���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

VHFRQGSXOVHBWE�Y��
��� 8VH�DQ\�OHJDO�57/�FRQVWUXFWV�WR�LPSOHPHQW�WKH�GHVLJQ������

�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� 6LPXODWH�WKH�GHVLJQ���9HULI\�WKDW�\RXU�SXOVHV�RFFXU�H[DFWO\�HYHU\�ò�VHFRQG�DQG�
HYHU\�VHFRQG���1RWH�±�,W�LV�RQO\�FULWLFDO�WKDW�HDFK�SXOVH�RFFXUV�ò�VHFRQG�RU�VHFRQG�
IURP�WKH�SUHYLRXV�SXOVH��

�
'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��VHFRQGSXOVH�Y���
�
�
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�
�
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6XEPLW����
�

��� 7KH�VHFRQGSXOVH�Y�ILOH��
��� 7KH�VHFRQGSXOVHBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
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/DE���±�$ODUP�DQG�$UPHG�/('��DQG�
%HHS�&RQWURO��

�
�
*RDO�±�&UHDWH�D�FRQWURO�EORFN�WR�HQDEOH�/('�IODVKLQJ�DQG�EHHSHU�SXOVHV��
�
%DFNJURXQG�±�,Q�ODE�����FRPLQJ�XS���\RX�ZLOO�FUHDWH�D�)LQLWH�6WDWH�0DFKLQH���7KH�)60�
SURYLGHV�WKH�IROORZLQJ�RXWSXWV���$/$50/('21��$50('/('21��%/,1.$/$50��
DQG�%/,1.$50('���7KLV�EORFN�ZLOO�XVH�WKHVH�RXWSXWV�IURP�WKH�)60�DV�LQSXWV��DV�ZHOO�
DV�WKH�+$/)6(&21'38/6(�RXWSXW�WKDW�\RX�FUHDWHG�LQ�ODE����WR�FUHDWH�WKH�IROORZLQJ�
RXWSXWV��$/$50B/('��$50('B/('��DQG�%((3���7KH�EORFN�ZLOO�KDYH�WKH�IROORZLQJ�
IXQFWLRQDOLW\��

��� $50('B/('�ZLOO�HTXDO�+$/)6(&21'38/6(�LI�$50('/('21�DQG�
%/,1.$50('�DUH�ERWK�D�ORJLF�µ�¶���2WKHUZLVH��$50('B/('�ZLOO�HTXDO�
$50('/('21��

��� $/$50B/('�ZLOO�HTXDO�+$/)6(&21'38/6(�LI�$/$50/('21�DQG�
%/,1.$/$50�DUH�ERWK�D�ORJLF�µ�¶���2WKHUZLVH��$/$50B/('�ZLOO�HTXDO�
$/$50/('21��

��� %((3�ZLOO�HTXDO�+$/)6(&21'38/6(�LI�%/,1.$/$50�RU�%/,1.$50('�
LV�D�ORJLF�µ�¶�DQG�$/$50/('21�LV�D�ORJLF�µ�¶���2WKHUZLVH��%((3�ZLOO�HTXDO�D�
ORJLF�µ�¶�ZKHQ�$/$50/('21�LV�D�ORJLF�µ�¶����
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'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�GHVFULEHG�DERYH��QDPH�WKH�GHVLJQ�ILOH�OHGEOLQN�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�OHGEOLQN���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

OHGEOLQNBWE�Y��
��� 8VH�DQ\�OHJDO�57/�FRQVWUXFWV�WR�LPSOHPHQW�WKH�GHVLJQ��
��� &DXWLRQ�±�:DWFK�\RXU�SRUW�QDPHV��WKH\�DUH�VLPLODU�DQG�LW�LV�HDV\�WR�PL[�WKHP�XS����
�

'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� $GHTXDWH�WHVWLQJ�RI�WKLV�GHVLJQ�EORFN�ZLOO�UHTXLUH�WKH�XVH�RI�WKH�µVHFRQGSXOVH¶�
EORFN�WKDW�\RX�FUHDWHG�LQ�ODE������

��� 6LPXODWH�WKH�GHVLJQ����
�

'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��WKH�³OHGEOLQN�Y´�GHVLJQ�RQO\���
�
6XEPLW����
�

��� 7KH�OHGEOLQN�Y�ILOH��
��� 7KH�OHGEOLQNBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
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/DE���±�7LPHU�
�
*RDO�±�&UHDWH�D����VHFRQG�FRXQWGRZQ�WLPHU��
�
%DFNJURXQG�±�$V�PHQWLRQHG��\RX�ZLOO�FUHDWH�D�)LQLWH�6WDWH�0DFKLQH�LQ�ODE������7KH�
7LPHU�EORFN�ZLOO�XVH�DQ�RXWSXW�IURP�WKH�)60�FDOOHG�7,0(5��DV�ZHOO�DV�WKH�
6(&21'38/6(�RXWSXW�IURP�WKH�³VHFRQGSXOVH´�EORFN���7KH�7LPHU�EORFN�ZLOO�SURYLGH�D�
���VHFRQG�FRXQWGRZQ�IRU�WKH�)60���7KLV�LV�WKH�WLPH�WKH�XVHU�KDV�WR�DUP�RU�GLVDUP�WKH�
V\VWHP���$OWKRXJK�WKH�)60�VHHV�WKLV�DV�D�FRXQWGRZQ�WLPHU��ZH¶OO�DFWXDOO\�EH�EXLOGLQJ�D�
FRXQWHU�WKDW�FRXQWV����6(&21'38/6(V�IURP�WKH�³VHFRQGSXOVH´�EORFN���:KHQHYHU�WKH�
)60�RXWSXWV�D�ORJLF�µ�¶�RQ�WKH�7,0(5�VLJQDO��WKH�7LPHU�EORFN�ZLOO�EHJLQ�WR�FRXQW�WR������
:KHQHYHU�WKH�5(6(7�VLJQDO�LV�D�ORJLF�µ�¶��RU�WKH�7,0(5�VLJQDO�LV�D�ORJLF�µ�¶��WKH�FRXQWHU�
ZLOO�UHWXUQ�WR�]HUR�DQG�ZDLW�IRU�WKH�7,0(5�VLJQDO�WR�JR�WR�D�ORJLF�µ�¶�VWDWH���:KHQ�WKH�
FRXQWHU�UHDFKHV�����LW�ZLOO�RXWSXW�D�ORJLF�µ�¶�RQ�7,0(287�IRU�RQH�FORFN�F\FOH���7KH����
VHFRQG�OLPLW�ZLOO�EH�FRGHG�DV�D�SDUDPHWHU��
�
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'R��:ULWH�WKH�9HULORJ�&RGH�±��
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��� &UHDWH�WKH�GHVLJQ�GHVFULEHG�DERYH��QDPH�WKH�GHVLJQ�ILOH�WLPHU�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�WLPHU���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

WLPHUBWE�Y��
��� 8VH�DQ\�OHJDO�57/�FRQVWUXFWV�WR�LPSOHPHQW�WKH�GHVLJQ��

�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� $V�LQ�ODE����DGHTXDWH�WHVWLQJ�RI�WKLV�GHVLJQ�EORFN�ZLOO�UHTXLUH�WKH�XVH�RI�WKH�
³VHFRQGSXOVH´�EORFN�WKDW�\RX�FUHDWHG�LQ�ODE������

��� 6LPXODWH�WKH�GHVLJQ����
�

'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��³WLPHU�Y´���
�
�
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6XEPLW����
�

��� 7KH�WLPHU�Y�ILOH��
��� 7KH�WLPHUBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
���
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/DE���±�3DVVZRUG�&KHFN��
�

*RDO�±�7DNH�WKH�SDVVZRUG�LQIRUPDWLRQ�IURP�WKH�520�DQG�FRPSDUH�LW�ZLWK�WKH�SDVVZRUG�
HQWHUHG�RQ�WKH�NH\SDG��

�
%DFNJURXQG�±�,Q�UHDOLW\��D�SDVVZRUG�IRU�D�KRPH�DODUP�V\VWHP�ZRXOG�QRW�EH�YHU\�VHFXUH�
LI�LW�LV�VWRUHG�LQ�D�520�DW�WKH�PDQXIDFWXUHU���%XW��IRU�QRZ�ZH�ZLOO�XVH�WKLV�DV�RXU�GHVLJQ�
PHWKRG��*UDG�VWXGHQWV�ZLOO�KDYH�D�FKDQFH�WR�FKDQJH�WKLV�ODWHU�����:H¶OO�DVVXPH�WKH�520�
KDV�D�VWRUHG�SDVVZRUG�YDOXH�RI����������HDFK�SDVVZRUG�LQWHJHU�UHSUHVHQWV���ELWV�RI�D����
ELW�520���7KH�520�ELQDU\�YDOXH� ���������������������8VH�D�SDUDPHWHU�WR�FRGH�WKLV�
YDOXH�LQWR�\RXU�WHVWEHQFK��
�
7KH�EORFN�ZLOO�VWRUH�WKH�.(<3$'���ELW�%&'�RXWSXW�IURP�WKH�NH\SDGHQFRGH�EORFN���7KH�
YDOXH�ZLOO�EH�VWRUHG��VKLIWHG��LQWR�WKH�UHJLVWHU�ZKHQ�WKH�.(<3$'38/6(�VLJQDO�IURP�WKH�
NH\SDGSXOVH�EORFN�KDV�D�ULVLQJ�HGJH��DQG�.(<3$'�LV�QRW�HTXDO�WR������7KH�EORFN�ZLOO�
FRQWLQXRXVO\�FRPSDUH�WKH�YDOXH�RI�WKH�VKLIW�UHJLVWHU�WR�WKH�YDOXH�VWRUHG�LQ�WKH�520���
:KHQ�WKH�520�YDOXH�PDWFKHV�WKH�YDOXH�VWRUHG�LQ�WKH�VKLIW�UHJLVWHU��DQG�WKH�9(5,)<3:�
VLJQDO�IURP�WKH�)60�LV�D�ORJLF�µ�¶��WKH�EORFN�ZLOO�RXWSXW�D�ORJLF�µ�¶�WR�3:'2.�SRUW�IRU�
RQH�FORFN�F\FOH��
�
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'R��:ULWH�WKH�9HULORJ�&RGH�±��
�

��� &UHDWH�WKH�GHVLJQ�GHVFULEHG�DERYH��QDPH�WKH�GHVLJQ�ILOH�SDVVZRUGFKN�Y����
��� 8VH�WKH�SRUW�QDPHV�VKRZQ�DERYH�DQG�FDOO�WKH�PRGXOH�WLPHU���
��� &UHDWH�D�9HULORJ�WHVWEHQFK�WR�WKRURXJKO\�WHVW�WKH�GHVLJQ��QDPH�WKH�WHVWEHQFK�ILOH�

SDVVZRUGFKNBWE�Y��
��� 8VH�DQ\�OHJDO�57/�FRQVWUXFWV�WR�LPSOHPHQW�WKH�GHVLJQ��

�
'R��5XQ�D�VLPXODWLRQ�DQG�YLHZ�WKH�ZDYHIRUPV�±��
�

��� 7HVWLQJ�RI�WKLV�GHVLJQ�EORFN�ZLOO�UHTXLUH�WKH�XVH�RI�WKH�³NH\SDGHQFRGH´�DQG�
³NH\SDGSXOVH´�EORFNV�WKDW�\RX�FUHDWHG�LQ�SUHYLRXV�ODE�H[HUFLVHV����

��� 6LPXODWH�WKH�GHVLJQ����
�
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'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��SDVVZRUGFKN�Y���
�
6XEPLW����
�

��� 7KH�SDVVZRUGFKN�Y�ILOH��
��� 7KH�SDVVZRUGFKNBWE�Y�ILOH��
��� 7KH�ORJ�ILOH�IURP�WKH�V\QWKHVLV��
��� 7KH�ORJ�ILOH�IURP�WKH�VLPXODWLRQ��
���
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/DE����±�)LQLWH�6WDWH�0DFKLQH�
�
*RDO�±�&UHDWH�DQ���VWDWH�)LQLWH�6WDWH�0DFKLQH��)60��WKDW�ZLOO�FRQWURO�WKH�DODUP�V\VWHP��
�
%DFNJURXQG�±�7KH�)60�FRQWUROV�DOO�RI�WKH�IXQFWLRQV�RI�WKH�DODUP�V\VWHP���,W�KDV�WKH�
IROORZLQJ�VWDWHV��
�
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��� 7,0(5B5(6(7�
��� 9(5,)<B3:B',6$50�
��� 9(5,)<B3:B$/$50�

�
7KH�VWDWH�PDFKLQH�ZLOO�EH�GHSHQGHQW�RQ�ERWK�LQSXWV�DQG�WKH�FXUUHQW�VWDWH�WR�GHWHUPLQH�WKH�
QH[W�VWDWH�RI�WKH�PDFKLQH���7KH�RXWSXWV�RI�WKH�VWDWH�PDFKLQH�DUH�GHSHQGHQW�RQ�WKH�FXUUHQW�
VWDWH�RI�WKH�)60�RQO\��L�H��0RRUH�)60����7KH�IXQFWLRQDOLW\�RI�WKH�EORFN�LV�GHILQHG�LQ�WKH�
VWDWH�GLDJUDP�RQ�WKH�QH[W�SDJH��
�
�
�
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'R��:ULWH�WKH�9HULORJ�57/�&RGH�±��
�

��� &UHDWH�WKH�)60�XVLQJ�PRGXOH�QDPH�DODUPIVP�DQG�ILOH�QDPH�DODUPIVP�Y�ILOH����
��� 8VH�WKH�FRUUHFW�PHWKRGV�IRU�9HULORJ�)60�57/�&RGH���

�
'R��6\QWD[�&KHFN�±��
�

��� 6LQFH�\RX�DUH�JRLQJ�WR�EULQJ�DOO�RI�WKH�GHVLJQ�EORFNV�WRJHWKHU�LQ�WKH�QH[W�H[HUFLVH��
WHVW�WKH�)60�LQ�WKH�QH[W�ODE�H[HUFLVH���+RZHYHU��LW�PD\�EH�D�JRRG�LGHD�WR�FKHFN�
\RXU�V\QWD[�DQG�PDNH�VXUH�LW�FRPSLOHV�FRUUHFWO\�ZLWK�WKH�9HULORJ�VLPXODWRU��

�
'R��6\QWKHVL]H�WKH�57/�FRGH�±��
�

��� 6\QWKHVL]H�WKH�57/�FRGH��DODUPIVP�Y���
�
6XEPLW����
�

��� 6XEPLW�WKH�V\QWKHVLV�ORJ�ILOH�DQG�WKH�³DODUPIVP�Y´�ILOH����
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/DE����±�%ULQJLQJ�LW�DOO�WRJHWKHU�
�
*RDO�±�%ULQJ�DOO�RI�WKH�GHVLJQ�SLHFHV�WRJHWKHU�WR�FUHDWH�WKH�WRS�OHYHO�GHVLJQ���:ULWH�
V\VWHP�WDVNV�WR�WHVW�WKH�GHVLJQ��
�
%DFNJURXQG�±�&RQJUDWXODWLRQV���<RX¶YH�ILQLVKHG�DOO�RI�WKH�GHVLJQ�EORFNV�LQ�\RXU�GHVLJQ�
KLHUDUFK\���1RZ�LW�LV�WLPH�WR�EULQJ�LW�DOO�WRJHWKHU�LQ�RQH�PRGXOH��WHVW�WKH�FRPSOHWHG�
GHVLJQ��DQG�V\QWKHVL]H�WKH�GHVLJQ���%ULQJLQJ�WKH�GHVLJQ�WRJHWKHU�LV�DFFRPSOLVKHG�E\�
FUHDWLQJ�D�WRS�OHYHO�PRGXOH�ZLWK�DOO�RI�WKH�H[WHUQDO�SRUWV�GHILQHG��DOO�RI�WKH�ORZHU�OHYHO�
GHVLJQ�PRGXOHV�LQVWDQWLDWHG��DQG�WKH�ZLUH�LQWHUFRQQHFW�EHWZHHQ�WKH�PRGXOHV��VHH�GLDJUDP�
EHORZ�����
�
7R�WHVW�WKH�GHVLJQ��\RX¶OO�ZULWH�D�VHW�RI�WDVNV�WR�VLPXODWH�WKH�ZLQGRZ��GRRU��DQG�PRWLRQ�
GHWHFWRUV��DV�ZHOO�DV�WKH�SUHVVLQJ�RI�EXWWRQV�RQ�WKH�NH\SDG��

�
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