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� 6FRSH

7KH�GRFXPHQW�OLVWV�VLJQLILFDQW�FKDQJHV�LQ�WKLV�ILUPZDUH�UHOHDVH�DQG�GHVFULEHV�PHWKRGV�WR�XSGDWH�FRQVROH
ILUPZDUH�DQG�FRQVROH�VXSSRUWHG�,�2�RSWLRQV�ILUPZDUH��7KLV�GRFXPHQW�GRHV�QRW�GHVFULEH�WKH�FRQVROH
ILUPZDUH�LQWHUQDOV�RU�FRQVROH�DUFKLWHFWXUH�

��� $XGLHQFH

7KH�DXGLHQFH�IRU�WKLV�GRFXPHQW�LV�LQWHQGHG�IRU�LQGLYLGXDOV�UHVSRQVLEOH�IRU�RSHUDWLQJ�V\VWHP�LQVWDOODWLRQV�RU
XSJUDGHV�DQG�IRU�FRQVROH�ILUPZDUH�DQG�FRQVROH�VXSSRUW�RSWLRQ�ILUPZDUH�XSGDWHV�

��� *ROGHQ�5XOHV�RQ�8SGDWLQJ�)LUPZDUH

8SGDWH�FRQVROH�ILUPZDUH�EHIRUH�LQVWDOOLQJ�RU�XSGDWLQJ�DQ�RSHUDWLQJ�V\VWHP���8SGDWH�ERWK�FRQVROHV��650
DQG�$5&�$OSKD%,26��WR�HQVXUH�FRPSDWLELOLW\�ZLWK�WKH�DVVRFLDWHG�RSHUDWLQJ�V\VWHP��5XQ�WKH�DSSURSULDWH
(,6$�&RQILJXUDWLRQ�8WLOLW\�ZKHQ�VZLWFKLQJ�EHWZHHQ�:LQGRZV�17�DQG�7UX��8QL[�2SHQ906�

��� ,QWHUQHW�$FFHVV�WR�)LUPZDUH

KWWS���ZZZ�FRPSDT�FRP�DOSKDVHUYHU�VXSSRUW�KWPO����FOLFN�RQ�$OSKD�)LUPZDUH�8SGDWHV

KWWS���IWS�GLJLWDO�FRP�SXE�'(&�$OSKD�ILUPZDUH�UHDGPH�KWPO

KWWS���ZZZ�FRPSDT�FRP�VXSSRUW�ILOHV�DOSKDQW�LQGH[�KWPO��%,26��+$/�DQG�17�'ULYHUV�

��� 'RFXPHQWDWLRQ

7DEOH�����5HODWHG�'RFXPHQWDWLRQ

$OSKD6HUYHU�����8VHU
V�*XLGH
$OSKD6HUYHU�����6HUYLFH�*XLGH
$OSKD6HUYHU�����,OOXVWUDWLRQ�&DUG

(QJOLVK (.�$96���8*�������RUGHU�QXPEHU�
(.�$96���6*����������������������������������������������������(.�$96���,*

$OSKD6HUYHU����������$�6HULHV
8VHU�,QIRUPDWLRQ

(QJOLVK
6SDQLVK
,WDOLDQ
*HUPDQ

(.�3&'6$�8,
(.�3&'66�8,
(.�3&'6,�8,
(.�3&'6*�8,

)UHQFK
'XWFK
-DSDQHVH

(.�3&'63�8,�(.�3&'6+�8,
(.�3&'6<�8,

$OSKD6HUYHU����������$�6HULHV
&38�0RGXOH�,QIRUPDWLRQ

$OSKD6HUYHU����������$�6HULHV
,QVWDOODWLRQ

(QJOLVK
6SDQLVK
,WDOLDQ
*HUPDQ

(QJOLVK

(.�3&'6$�&,
(.�3&'66�&,
(.�3&'6,�&,
(.�3&'6*�&,

(.�3&'6$�,,

)UHQFK
'XWFK

(.�3&'63�&,�(.�3&'6+�&,

$OSKD�6\VWHPV�&RQVROH�:RUOG
:LGH�,'�0DQDJHU�IRU�)LEUH
&KDQQHO�'HYLFHV

KWWS���IWS�GLJLWDO�FRP�SXE�'(&�$OSKD�ILUPZDUH�Y����GRF�

)LOHQDPH�V���ZZLGPJU�SV���ZZLGPJU�SGI���ZZLGPJU�W[W
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� 5HDG�0H�)LUVW

��� )XQFWLRQDO�&KDQJHV�WKLV�5HOHDVH

• &RQVROH�VXSSRUW�IRU�WKH�.=3&&�&(�3&,�5$,'�&RQWUROOHU�RQO\��8VH�WKH�UXQ�ELRV�FRPPDQG��WR
FRQILJXUH�GDWD�GLVNV��H�J��5$,'�VHW��RQ�WKLV�FRQWUROOHU��7KH�FRQVROH�GRHV�QRW�VXSSRUW�GLVNV�RQ�WKH
FRQWUROOHU�DV�ERRW�GHYLFHV���7KH�FRQVROH�VKRZ�FRQILJ�FRPPDQG�ZLOO�GLVSOD\�RQO\�WKH�FRQWUROOHU��DQG�ZLOO
QRW�GLVSOD\�GLVNV�FRQQHFWHG�WR�WKH�FRQWUROOHU�

• )RUPDW�FKDQJH�IRU�WKH�UXQ�ELRV�FRPPDQG��7KLV�FRPPDQG�LQYRNHV�DQ�LQGLYLGXDO�%,26�H[SDQVLRQ
520�RQ�WKH�VXSSRUWHG�DGDSWHU��6HH�VHFWLRQ�������IRU�GHWDLOV�

��� )LUPZDUH�5HYLVLRQ�0DWUL[

7KH�IROORZLQJ�PDWUL[�OLVWV�WKH�PLQLPXP�UHFRPPHQG�ILUPZDUH�UHYLVLRQ�WKDW�ZDV�TXDOLILHG�ZLWK�WKH�RSHUDWLQJ
V\VWHP��&RQVROH�ILUPZDUH�LV�EDFNZDUG�FRPSDWLEOH�ZLWK�UHVSHFW�WR�KDUGZDUH�DQG�26�UHYLVLRQ��8SJUDGLQJ
ILUPZDUH�LV�JHQHUDOO\�UHFRPPHQGHG�WR�NHHS�\RXU�V\VWHP�FXUUHQW�LQ�WHUPV�RI�FRQVROH�HQKDQFHPHQWV��GHYLFH
VXSSRUW��DQG�EXJ�IL[HV��7KH�2SHUDWLQJ�6\VWHP�UHOHDVH�QRWHV�ZLOO�QRWH�DQ\�H[FHSWLRQV�WR�WKLV�JHQHUDO
UHFRPPHQGDWLRQ�

7DEOH�����2SHUDWLQJ�6\VWHP�DQG�)LUPZDUH�5HYLVLRQ�0DWUL[

$OSKD6\VWHPV�)LUPZDUH�8SGDWH�&'�9���

2SHUDWLQJ�6\VWHP

2SHQ906 9�����

:LQGRZV�17 9���

7UX���8QL[ 9�����9���*

(,6$��&RQILJ��8WLOLW\ 9����$�

&RQVROH�)LUPZDUH $OSKD6HUYHU�����	�'LJLWDO�6HUYHU�����

650�&RQVROH 9������

$OSKD%,26 9����

2906�3DOFRGH 9������

8QL[�3DOFRGH 9������

��������������������������������������������������
��3DUW�1XPEHU�$.�4�&50�&$�IRU�2SHQ906�7UX��8QL[��$.�4)�*)�&$�IRU�:LQGRZV17�V\VWHPV
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��� 1HZ�&RQVROH�&RPPDQGV

����� 6KRZ�%LRV�5XQ�%LRV�&RQVROH�&RPPDQGV

9����FRQVROH�LQWURGXFHG�VKRZ�ELRV�DQG�UXQ�ELRV�FRQVROH�FRPPDQGV��9����FRQVROH�FKDQJHG�WKH�UXQ�ELRV
FRPPDQG�IRUPDW�WR�EH�FRQVLVWHQW�ZLWK�WKH�UHVW�RI�WKH�FRQVROH�

• VKRZ�ELRV�FRPPDQG�OLVWV�WKH�ORFDWLRQ�RI�FRQWUROOHUV�ZLWK�D�%,26�H[SDQVLRQ�520��1RW�DOO�FRQWUROOHUV
KDYH�D�%,26�H[SDQVLRQ�520��VKRZ�ELRV�FRPPDQG�ZLOO�UHVHW�,�2�EXVHV�DIWHU�H[HFXWLRQ��&RPPDQG
IRUPDW�

• 3��!!!�VKRZ�ELRV

• UXQ�ELRV��LQYRNHV�DQ�LQGLYLGXDO�%,26�H[SDQVLRQ�520�RQ�D�VXSSRUWHG�3&,�FRQWUROOHU��H�J��.=3&&�
&(���7KLV�FRPPDQG�LV�FRPPRQO\�XVHG�WR�LQYRNH�IXQFWLRQV�RU�XWLOLWLHV�LQ�WKH�H[SDQVLRQ�520��)RU
H[DPSOH��WKH�.=3&&�&(�XVHV�WKH�H[SDQVLRQ�520�IRU�LWV�FRQILJXUDWLRQ�XWLOLW\��&RPPDQG�IRUPDW�

• 3��!!!�VKRZ�FRQILJ���WR�JHW�FRQWUROOHU�QDPH�
3��!!!�UXQ�ELRV�>FRQWUROOHU�QDPH@

:KHQ�\RX�HQWHU�WKH�UXQ�ELRV�FRPPDQG��WKH�V\VWHP�ILUVW�GRHV�D�EXV�UHVHW���<RX�DUH�WKHQ�SURPSWHG�WR�W\SH�D
FRQWURO�VHTXHQFH��H�J��&WUOA'��ZLWKLQ�D�FHUWDLQ�QXPEHU�RI�VHFRQGV�WR�HQWHU�WKH�XWLOLW\���7KH�FRQWURO�VHTXHQFH
GHSHQGV�RQ�WKH�3&,�RSWLRQ���6HH�WKH�GRFXPHQWDWLRQ�VXSSOLHG�ZLWK�WKH�RSWLRQ�IRU�LQIRUPDWLRQ�RQ�UXQQLQJ
WKH�XWLOLW\�
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��� $QRPDOLHV��5HVWULFWLRQV��	�:RUNDURXQGV

����� *HQHUDO�,QIRUPDWLRQ

����� &RQVROH�)LUPZDUH�5HTXLUHV�7ZR�)ORSS\�'LVNHWWHV

6WDUWLQJ�ZLWK�9����ILUPZDUH��WR�XSGDWH�ILUPZDUH�XVLQJ�IORSS\�GLVNHWWH�QRZ�UHTXLUHV�WZR�IORSS\�GLVNHWWHV�
7KH�ILUVW�GLVNHWWH�LV�ERRWDEOH�E\�WKH�IDLO�VDIH�ORDGHU�DQG�FRQWDLQV�WKH�/RDGDEOH�)LUPZDUH�8WLOLW\�DQG�WKH
650�FRQVROH��7KH�VHFRQG�GLVNHWWH�LV�D�)$7�IRUPDWWHG�IORSS\��ZKLFK�FRQWDLQV�$OSKD%,26�FRQVROH�

,QVWUXFWLRQV�WR�FUHDWH�D�IORSS\�GLVNHWWH�VHW�DUH�RQ�WKH�ILUPZDUH�DUH�DYDLODEOH�IURP�

• 7UX���8QL[����KWWS���IWS�GLJLWDO�FRP�SXE�'LJLWDO�$OSKD�ILUPZDUH�LQWHULP�DV����XSGDWHYLDXQL[�
DV����KWP

• :LQGRZV���KWWS���IWS�GLJLWDO�FRP�SXE�'LJLWDO�$OSKD�ILUPZDUH�LQWHULP�DV����XSGDWHYLDZLQGRZV�
DV����KWP

����� )LEUH�&KDQQHO

������� 0%;�1RW�5HDG\

.12:1�352%/(0�
��������������������������������
<RX�PD\�VHH�D��


�0%;�QRW�UHDG\�


��HUURU�ZKHQ�IRUPDWWLQJ�WKH�1YUDP
ZLWK�WKH��ZZLGPJU��VHW�DGD��FRPPDQG��5HLVVXLQJ�WKLV�FRPPDQG�VKRXOG
VXFFHHG�

3��!!!ZZLGPJU��VHW�DGD��LWHP�������WRSR�IDE
SJD������������1YUDP�UHDG�IDLOHG�
5HIRUPDWWLQJ�QYUDP



�0%;�QRW�UHDG\�



SJE������������1YUDP�UHDG�IDLOHG�
5HIRUPDWWLQJ�QYUDP
3��!!!ZZLGPJU��VKRZ�DGD
LWHP�DGDSWHU�::1�&XU��7RSR�1H[W�7RSR



�0%;�QRW�UHDG\�



SJD������������1YUDP�IRUPDW�LQFRUUHFW�
>��@�SJD��������������������F����D����)$%5,&�81$9$,/
>��@�SJE��������������������F����F�IH�)$%5,&�)$%5,&
>����@�$OO�RI�WKH�DERYH�
3��!!!ZZLGPJU��VHW�DGD��LWHP�������WRSR�IDE
3��!!!ZZLGPJU��VKRZ�DGD
LWHP�DGDSWHU�::1�&XU��7RSR�1H[W�7RSR
>��@�SJD��������������������F����D����)$%5,&�)$%5,&
>��@�SJE��������������������F����F�IH�)$%5,&�)$%5,&
>����@�$OO�RI�WKH�DERYH�
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������� ZZLGPJU��TXLFNHVW��LWHP��Q!

.12:1�352%/(0�
�������������������������
7KH�FRPPDQG��ZZLGPJU��TXLFNVHW��LWHP��Q!��0867�DOVR�KDYH�WKH���XQLW��TXDOLILHU�RQ�WKH�OLQH��7KH
::,'0*5�86(56
�*8,'(�VD\V�
�,I�QR�XQLW�QXPEHU�LV�VSHFLILHG��FRQVROH�ZLOO�JHQHUDWH�RQH�WKDW�LV�D�KDVKHG�YDOXH�RI�WKH�::,'��
7KLV�IXQFWLRQDOLW\�LV�QRW�ZRUNLQJ�SURSHUO\��DQG�D��XQLW�0867�EH�VSHFLILHG�

������� :KHQ�WKH�&RQVROH�.*36$�'ULYHU�6WDUWV

:KHQ�WKH�FRQVROH�.*36$�GULYHU�VWDUWV��\RX�PD\�VHH�WKH�HUURU�PHVVDJH��SJD������������1YUDP�UHDG�IDLOHG�
7KH�HUURU�PHVVDJH�LQGLFDWHV�WKH�195$0�RQ�WKH�.*36$�LV�HLWKHU�XQIRUPDWWHG�RU�LV�QRW�ZRUNLQJ�SURSHUO\�
7KH�PRUH�OLNHO\�UHDVRQ�LV�WKDW�WKH�195$0�LV�XQIRUPDWWHG�

%HJLQQLQJ�ZLWK�9����FRQVROH�ILUPZDUH�

• 7KH�FRQVROH�FRQWDLQV�D�SRUWLRQ�RI�WKH�195$0�RQ�WKH�.*36$�DGDSWHU�WR�LQGLFDWH�LI�WKH�DGDSWHU�VKRXOG
EH�LQLWLDOL]HG�IRU�D�)DEULF��6ZLWFK��RU�IRU�D�/RRS�WRSRORJ\���%\�GHIDXOW��WKH�FRQVROH�LQLWLDOL]HV�WKH
.*36$�WR�D�)DEULF�WRSRORJ\�

• 7KH�195$0�ZLOO�DXWRPDWLFDOO\�EH�IRUPDWWHG�ZKHQ�WKH�WRSRORJ\�LV�VHW�

6HH�WKH�::,'0*5�86(56�0$18$/�IRU�PRUH�LQIRUPDWLRQ�RQ�WKH��ZZLGPJU��VHW�DGDS���FRPPDQG�
KWWS���IWS�GLJLWDO�FRP�SXE�'(&�$OSKD�ILUPZDUH�Y����GRF�ZZLGPJU�


7KH�195$0�ZLOO�DXWRPDWLFDOO\�EH�IRUPDWWHG�ZKHQ�WKH�WRSRORJ\�LV�VHW�

3��!!!ZZLGPJU��VKRZ�DGD

LWHP����DGDSWHU�������������������::1������������������&XU��7RSR��1H[W�7RSR

SJD������������1YUDP�UHDG�IDLOHG�

>��@�SJD�������������������������F������DE������������)$%5,&�����81$9$,/

SJE�������������1YUDP�UHDG�IDLOHG�

>��@�SJE�������������������������F�����FH�������������)$%5,&�����81$9$,/

>����@�$OO�RI�WKH�DERYH�

/3��!!!ZZLGPJU��VHW�DGDSWHU��LWHP�������WRSR�IDEULF

SJD������������1YUDP�UHDG�IDLOHG�

5HIRUPDWWLQJ�QYUDP

SJE�������������1YUDP�UHDG�IDLOHG�

5HIRUPDWWLQJ�QYUDP

/3��!!!ZZLGPJU��VKRZ�DGD

LWHP����DGDSWHU�������������������::1������������������&XU��7RSR��1H[W�7RSR
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>��@�SJD�������������������������F������DE������������)$%5,&�����)$%5,&

>��@�SJE�������������������������F�����FH�������������)$%5,&�����)$%5,&

>����@�$OO�RI�WKH�DERYH�

/3��!!!LQLW

������� 8SGDWH�&&0$%���)LUPZDUH�IURP�WKH�/)8

&RQVROH�ILUPZDUH�9����RU�JUHDWHU�HQDEOHV�WKH�DELOLW\�WR�XSGDWH�&&0$%����PHPRU\�FKDQQHO����ILUPZDUH
IURP�WKH�/RDGDEOH�)LUPZDUH�8WLOLW\�

������� 'LJLWDO�6HUYHU���[[�6\VWHPV

9����RU�JUHDWHU�FRQVROH�ILUPZDUH�VXSSRUWV�WKH�'LJLWDO�6HUYHU��[[[�V\VWHPV��7KHVH�V\VWHPV�DUH�SK\VLFDOO\
VLPLODU�WR�WKH�$OSKD6HUYHU�����V\VWHPV�DQG�VXSSRUW�RQO\�WKH�:LQGRZV�17�RSHUDWLQJ�V\VWHP��2SHQ906�RU
7UX���8QL[�LV�QRW�VXSSRUWHG�

����� 650�&RQVROH�6SHFLILF�,QIRUPDWLRQ

������� $OSKD6HUYHU�����6HULDO�&RQVROH�9����DQG�(DUOLHU

,Q�FRQVROH�VHULDO�PRGH��HGLWLQJ�D�ILOH�XQGHU�('7�RU�9,�DQG�KROGLQJ�GRZQ�WKH�SDJH�GRZQ�NH\�PD\�FDXVH�WKH
V\VWHP�WR�KDQJ��7R�UHFRYHU�IURP�D�KDQJ��SRZHU�GRZQ�WKH�V\VWHP��XQSOXJ�SRZHU���ZDLW����VHFRQGV��SOXJ�LQ
SRZHU��SRZHU�XS�V\VWHP��WKHQ�XSJUDGH�FRQVROH�ILUPZDUH�WR�9����RU�JUHDWHU��,I�\RX�GRQ
W�KDYH�9����RU
JUHDWHU��FKDQJH�WKH�FRP�BEDXG�DQG�50&BEDXG�UDWH�WR�������

����� ,�2�2SWLRQV�6SHFLILF�5HVWULFWLRQV

������� 3%;*%�$$���%ODQN�6FUHHQ�RQ�7UX���8QL[

7KH�VZLWFK�VHWWLQJ�IRU�WKH�3%;*%�$$�3RZHU6WRUP�JUDSKLFV�FDUG�VKRXOG�EH�VHW�WR�SRVLWLRQ�VL[������[����DW
��0K]��LQVWHDG�RI�GHIDXOW�SRVLWLRQ�]HUR������[�����DW���0K]���7UX���8QL[�GRHV�QRW�VXSSRUW������[����
DW���0K]��RQ�WKLV�FDUG�

������� �3%;*%�$$�5HYLVLRQ�)���LV�QRW�6XSSRUWHG�RQ�$OSKD6HUYHU����

3%;*%�$$�UHYLVLRQ�)2��LV�QRW�VXSSRUWHG�RQ�$OSKD6HUYHU�����DQG�'LJLWDO�6HUYHU������6\VWHP��6XSSRUW
UHYLVLRQV�DUH��(���RU�HDUOLHU�IRU�WKHVH�V\VWHPV�

������� .=3&0�'$�3&,�VORW�5HVWULFWLRQ�5HPRYHG�RQ�$OSKD6HUYHU������6LQFH�9����

9����RU�JUHDWHU�FRQVROH�ILUPZDUH�UHPRYHV�WKH�3&,�EXV�VORW�UHVWULFWLRQ�IRU�WKH�.=3&0�'$�RQ�$OSKD6HUYHU
����SODWIRUPV��7KH����ELW�3&,�VORW�ZDV�SUHYLRXVO\�UHVWULFWHG�WR�VLQJOH�IXQFWLRQ�3&,�GHYLFHV��7KH�.=3&0�
'$�LV�D�PXOWLIXQFWLRQ�3&,�GHYLFH�ZLWK���SRUWV

������� 3%�*$�-&�-'�9*$�*UDSKLFV�&RQWUROOHU

7KH�650�FRQVROH�HQYLURQPHQW�YDULDEOH�%227B5(6(7�PXVW�EH�VHW�WR�2))�WR�XVH�WKH�3%�*$�-&�RU��-'
JUDSKLFV�FDUG��2))�LV�WKH�GHIDXOW�YDOXH�IRU�%227B5(6(7��!!!�VHW�ERRWBUHVHW�RII
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����� 3&,�%XV�6ORW�5HVWULFWLRQV�RQ�$OSKD6HUYHU�����$

7KH�$OSKD6HUYHU�����$�KDV�VHYHQ�3&,�EXV�VORWV�²�WKUHH�LQ�IURQW�RI�D�3&,�WR�3&,�EULGJH�DQG�IRXU�EHKLQG
WKH�EULGJH��3&,�3ULPDU\�VORWV�DUH�LQ�IURQW�RI�WKH�EULGJH�ZKHUHDV��3&,�VHFRQGDU\�VORWV�EHKLQG�WKH�EULGJH�

������� .=3%$�'%

7KH�.=3%$�'%��'XDO�&KDQQHO�3&,�WR�8OWUD6&6,�$GDSWHU��LV�UHVWULFWHG�WR�WKH�SULPDU\�3&,�EXV�VORWV�

������� 3%;*%�$$�&$

7KH�3%;*%�$$�DQG��&$�JUDSKLFV�FDUGV�DUH�UHVWULFWHG�WR�WKH�SULPDU\�3&,�EXV�VORWV�

������� 3%;'$�$&

7KH�3%;'$�$&������3RUW�+LJK�3HUIRUPDQFH�$V\QFKURQRXV�0XOWLSOH[HU�&RQWUROOHU�KDV�WKH�IROORZLQJ
UHVWULFWLRQV�

• 1R�5HVWULFWLRQV�RQ�$OSKD6HUYHU������'LJLWDO�6HUYHU�������RU�$OSKD6HUYHU�����$�0RGHO���[[[�V\VWHPV

• 5HVWULFWHG�WR�6(&21'$5<�3&,�EXV�VORWV�RQ�$OSKD6HUYHU�����$�0RGHO���[[[�V\VWHPV�

• 127�VXSSRUWHG�RQ�$OSKD6HUYHU������V\VWHPV

������� 3%;*,�$'

• 1R�5HVWULFWLRQV�RQ�$OSKD6HUYHU����

• 5HVWULFWHG�WR�3ULPDU\�3&,�%XV�VORWV�IRU�DOO�$OSKD6HUYHU�����$�V\VWHPV

• 127�VXSSRUWHG�RQ�DOO�$OSKD6HUYHU������6\VWHPV

����� 2SHUDWLQJ�6\VWHP�6SHFLILF�5HVWULFWLRQV

������� :LQGRZV17�5HVWDUW����5HVWULFWLRQ�RQ�$6����'6�����ZLWK�)LEUH�&KDQQHO�DQG
$OSKD%,26�9����

:LQGRZV17�5HVWDUW�GRHV�QRW�ZRUN�ZLWK�$OSKD%,26�9������7R�UHVWDUW�:LQGRZV17���GR�D�FRPSOHWH
VKXWGRZQ�LQVWHDG�RI�VHOHFWLQJ�WKH�5HVWDUW�UDGLDO�EXWWRQ�LQ�WKH��6KXW�'RZQ�:LQGRZV��GLDORJ�ER[��,I�\RX
VHOHFW�WKH�5HVWDUW�UDGLDO�EXWWRQ��WKH�V\VWHP�ZLOO�JR�WR�D�VXVSHQGHG�VWDWH�DQG�WKH�PRQLWRU�VFUHHQ�ZLOO�JR�EODQN�
7R�UHWXUQ�WR�D�QRUPDO�VWDWH��SUHVV�WKH�5(6(7�EXWWRQ�RQ�WKH�RSHUDWRU�FRQWURO�SDQHO�>2&3@��7KLV�LV�QRWHG�IRU
UHIHUHQFH�EHFDXVH�$OSKD%,26�9�����ZDV�UHOHDVHG�ZLWK�9����$OSKD�6\VWHPV�)LUPZDUH�

������� '66,�'HYLFHV�1RW�6HHQ�8QGHU�2SHQ906

7KH�IROORZLQJ�DQRPDO\�LV�2SHQ906�VSHFLILF�DQG�LV�QRWHG�KHUH�IRU�LQIRUPDWLRQDO�SXUSRVHV��$�QHZ
2SHQ906�GULYHU�PD\�EH�QHHGHG�IRU�$OSKD6HUYHU�6\VWHPV�ZLWK�WKH�.)(6$�>'66,�WR�(,6$�6WRUDJH
$GDSWHU@��7KH�V\PSWRP�LV�WKDW�GDWD�GLVNV�RII�WKH�.)(6$�PD\�QRW�EH�VHHQ�QRU�GLVSOD\HG�E\�WKH�2SHQ906
�VKRZ�GHYLFH��FRPPDQG��7KH�2SHQ906�GULYHU��ZKR�IL[HV�WKLV�DQRPDO\��LV�DYDLODEOH�IURP�7,0$�

������� (,6$�&RQILJXUDWLRQ�8WLOLW\�'LVNHWWH�9HUVLRQ������IRU�2SHQ906�'LJLWDO�8QL[

:KHQ�\RX�UXQ�(&8�9������WKH�9*$�*UDSKLFV�&RQWUROOHU�LV�',6$%/('��5XQ�WKH�(&8�DQG�VHOHFW�67(3��
WR�(1$%/(�WKH�9*$�*UDSKLFV�&RQWUROOHU�SULRU�WR�ERRWLQJ�WKH�RSHUDWLQJ�V\VWHP��7KLV�ZLOO�DOORZ�\RXU
;VHUYHU�WR�VWDUW�
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7KHVH�LQVWUXFWLRQ�GR�QRW�DSSO\�WR�$OSKD6HUYHU������DQG�����$�V\VWHPV�XVLQJ�WKH�&LUUXV�9*$�JUDSKLFV
FRQWUROOHU�ORFDWHG�RQ�WKH�PRWKHUERDUG��,Q�SUHYLRXV�(&8�YHUVLRQV��WKH�9*$�*UDSKLFV�&RQWUROOHU�VHWWLQJ�LV
(1$%/('�

1RWH��(&8�9�����KDV�EHHQ�UHSODFH�E\�9����$��7KH�RUGHU�QXPEHU�IRU�WKH�PRVW�FXUUHQW��(&8�NLW�LV�4$���<$$�+&��

��� 6SHFLDO�DQG�*HQHUDO�650�&RQVROH�&RPPDQGV

����� 'HIDXOW�9DOXH�IRU�EXVBSUREHBDOJRULWKP

)RU�DOO�V\VWHPV��WKH�GHIDXOW�YDOXH�LV�´QHZµ�IRU�WKH�650�FRQVROH�HQYLURQPHQW�YDULDEOH
EXVBSUREHBDOJRULWKP��7KH�RSHUDWLQJ�V\VWHPV�LQFOXGH�7UX���8QL[���2SHQ906�9����DQG�ODWHU���DQG
:LQGRZV�17�

����� 6HW�&RQVROH�WR�*UDSKLFV�RU�6HULDO

8VH�WKH�,1,7�FRPPDQG�WR�UHGLUHFW�WKH�FRQVROH�RXWSXW�WR�WKH�JUDSKLFV�SRUW�RU�WR�WKH�VHULDO�SRUW��7KH
FRPPDQG�VHTXHQFH�LV�DV�IROORZV�

!!!�VHW�FRQVROH�JUDSKLFV RU��!!!�VHW�FRQVROH�VHULDO
�����!!!�,1,7

$IWHU�WKH�,1,7�FRPPDQG���FRQVROH�RXWSXW�LV�GLUHFWHG�WR�WKH�DSSURSULDWH�SRUW

����� 8VLQJ�WKH�7(67�&RPPDQG�RQ�6KDUHG�6&6,�V\VWHPV

7KH�7(67�FRPPDQG�LV�GHVLJQHG�IRU�VWDQG�DORQH�V\VWHPV��WKHUHIRUH��ZLOO�QRW�ZRUN�RQ�D�VKDUHG�6&6,�V\VWHP�
7R�UXQ�WKH�7(67�FRPPDQG��GLVFRQQHFW�RQH�RI�WKH�V\VWHPV�WR�WKH�VKDUHG�GLVNV�

����� &OHDU�6HFXUH�0RGH

7KH�+DOW�EXWWRQ�QRZ�LV�ODWFKHG�LQ�VRIWZDUH��,I�WKH�KDOW�EXWWRQ�LV�GHSUHVVHG�ZKHQ�WKH�FRQVROH�LV�VWDUWLQJ��QR
QYUDP�VFULSWV�DUH�H[HFXWHG�DQG�WKH�FRQVROH�UHWXUQV�!!!��,I�VHFXUH�PRGH�LV�VHW��\RX�FDQ�FOHDU�WKH�FRQVROH�LQ
WKH�IROORZLQJ�ZD\�

• 7\SH�ORJLQ��DW�WKH�650�!!!�SURPSW

• 3UHVV�DQG�5HOHDVH�WKH�+$/7�%XWWRQ�DIWHU�\RX�VHH�WKH�HQWHU�SDVVZRUG�SURPSW

• SDVVZRUG�LV�QRZ�FOHDUHG�DIWHU�\RX�UHOHDVH�WKH�+$/7�%XWWRQ�RQ�WKH�RSHUDWRUV�FRQWURO�SDQHO
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����� 6DYHB195$0�	�5HVWRUHB195$0�&RPPDQGV

7KH�VDYHB195$0�DQG�UHVWRUHB195$0�FRPPDQGV�DUH�DYDLODEOH�RQO\�XQGHU�WKH�/RDGDEOH�)LUPZDUH�8WLOLW\
>/)8@��7KH�FRPPDQGV�VDYH�RU�UHVWRUH�195$0�FRQILJXUDWLRQ�GDWD��7KLV�IHDWXUH�LV�XVHIXO�LI�XSJUDGLQJ�D
V\VWHP
V�PRWKHUERDUG�DQG�\RX�ZLVK�WR�UHVWRUH�WKH�V\VWHPV�SUHYLRXV�195$0�FRQWHQWV��7R�JHW�WR�WKH�/)8�
SURPSW�WR�LQYRNH�WKHVH�FRPPDQGV��ERRW�WKH�$OSKD�)LUPZDUH�&'�DQG�SUHVV�WKH�HQWHU�NH\�DIWHU�WKH�%RRWILOH�
SURPSW�

������� 6DYHB195$0

6DYH�WKH�V\VWHP�195$0�GDWD�IURP��.%�((520�DQG�ODVW����72<�5$0�E\WHV�RQWR�D�ZULWH�81�ORFNHG
)$7�IRUPDWWHG�IORSS\�WR�D�ILOH��%\�GHIDXOW��LI�QR�VFULSW�DUJXPHQW�LV�VSHFLILHG��DOO�195$0�LV�VDYHG�WR�ILOH
$//195$0�6$9��,I�WKH�ILOH�DOUHDG\�H[LVWV��WKHQ�D�FRS\�RI�WKH�RULJLQDO�ILOH�LV�PDGH�WR�
�%$.��,I�WKDW�ILOH
H[LVWV��LW�LV�RYHUZULWWHQ��1RWH��DWWHPSWV�WR�ZULWH�WR�D�ZULWH�ORFNHG�IORSS\�IDLO�VLOHQWO\�

6\QWD[ VDYHBQYUDP����>^DOO�DUF�VUP�WR\`@

DOO���$OO�RI�WKH��.%�((520�DQG����E\WHV�RI�72<�5$0�DUH�VDYHG�LQ�ILOH�DOOQYUDP�VDY��7KLV�LV�WKH�GHIDXOW�
LI�QR�DUJXPHQW�LV�VSHFLILHG
DUF���$5&��$OSKD%,26��GDWD�LQ�ILUVW��.%�RI�WKH��.%�((520�LV�VDYHG�LQ�ILOH�DUFQYUDP�VDY�
VUP���650�FRQVROH�GDWD�LQ�ODVW��.%�RI�WKH��.%�((520�LV�VDYHG�LQ�ILOH�VUPQYUDP�VDY�
WR\���72<�FRQVROH�GDWD�LQ�WKH����E\WHV�RI�72<�5$0�LV�VDYHG�LQ�ILOH�WR\QYUDP�VDY�

([DPSOH�WR�FRS\�D��VFULSW�IURP�IORSS\���1RWH�WKLV�FRPPDQG�LV�XQQHFHVVDU\�ZKHQ�UXQQLQJ�IURP�WKH�/)8�

�!!!�FDW�IDW�VDYHQYU�W[W�GYD��!�VDYHBQYUDP

([DPSOH��7R�VDYH�DOO�WKH�V\VWHP�195$0�WR�DQ�LPDJH�RQ�IORSS\�

!!!�VDYHBQYUDP 6DYH�DOO�195$0�GDWD�WR�ILOH�IDW�DOOQYUDP�VDY�GYD������������� ,I�ILOH
DOUHDG\�H[LVWV��ILUVW�FRS\�RULJLQDO�WR�D��EDN�ILOH�

3OHDVH�LQVHUW�D�ZULWH�81�ORFNHG��)$7�IRUPDWWHG�IORSS\����DQG�HQWHU��\��WR�FRQWLQXH�
������������������<
�FKHFNLQJ�IRU�D�)$7�IRUPDWWHG�IORSS\���

���)RXQG�LW�
&KHFNLQJ�IRU�H[LVWLQJ�IDW�DOOQYUDP�VDY�GYD���������������
���)RXQG�RQH�
&RS\LQJ�IDW�DOOQYUDP�VDY�GYD�������������WR��EDN�ILOH���
���6XFFHHGHG�
&RS\LQJ�DOO�195$0�WR�IDW�DOOQYUDP�VDY�GYD���������������
���6XFFHHGHG�
!!!�(QG�RI�([DPSOH

������� 5HVWRUHB195$0

5HVWRUH�WKH�V\VWHP�195$0�GDWD�WR��.%�((520�DQG�RU�ODVW����72<�5$0�E\WHV�IURP�D�IORSS\
FRQWDLQLQJ�WKH�195$0�VDYH�ILOH�V���%\�GHIDXOW��LI�QR�VFULSW�DUJXPHQW�LV�VSHFLILHG��DOO�195$0�LV�UHVWRUHG
IURP�ILOH�$//195$0�6$9�

6\QWD[ UHVWRUHBQYUDP����>^DOO�DUF�VUP�WR\`@

DOO���$OO�RI�WKH��.%�((520�DQG����E\WHV�RI�72<�5$0�DUH�VDYHG�LQ�ILOH�DOOQYUDP�VDY��7KLV�LV�WKH�GHIDXOW�
LI�QR�DUJXPHQW�LV�VSHFLILHG
DUF���$5&��$OSKD%,26��GDWD�LQ�ILUVW��.%�RI�WKH��.%�((520�LV�VDYHG�LQ�ILOH�DUFQYUDP�VDY�
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VUP���650�FRQVROH�GDWD�LQ�ODVW��.%�RI�WKH��.%�((520�LV�VDYHGLQ�ILOH�VUPQYUDP�VDY�
WR\���72<�FRQVROH�GDWD�LQ�WKH����E\WHV�RI�72<�5$0�LV�VDYHG�LQ�ILOH�WR\QYUDP�VDY�

����� 5HGLUHFW�&RQVROH�2XWSXW�WR�)ORSS\�'LVN

7KLV�FRPPDQG�ZDV�LQWURGXFHG�LQ�FRQVROH�Y�����<RX�FDQ�UHGLUHFW�FRQVROH�RXWSXW�WR�D�)$7�IRUPDWWHG�IORSS\
GLVN�DQG�GLVSOD\�WKH�FRQWHQWV�RI�WKH�ILOH�VDYHG�RQ�IORSS\�GLVN�

([DPSOH�WR�5HGLUHFW�&RQVROH�2XWSXW�WR�)ORSS\�GLVN�
)RUPDW���!!!�FRQVROH�FRPPDQG�!�IDW�ILOHQDPH�GYD�

7KLV�H[DPSOH�VWRUHV�WKH�V\VWHPV�FRQILJXUDWLRQ�WR�D�IORSS\�ILOH�
!!!�VKRZ�FRQILJ�!�IDW�VKRZFRQILJ�IDW�GYD�

7KLV�H[DPSOH�GLVSOD\V�WKH�FRQWHQWV�RI�FRQVROH�RXWSXW�ILOH�VWRUHG�RQ�IORSS\�GLVN�
!!!�FDW�IDW�VKRZFRQILJ�IDW�GYD��_�PRUH

7KLV�H[DPSOH�VWRUHV�WKH�V\VWHP�SRZHU�XS�VHTXHQFH�

!!!�FDW�HO�!�[
!!!�FDW�[�!�IDW�FDWBHO�IDW�GYD�

7KLV�H[DPSOH�FRPELQHV�WKH�DERYH�WZR�FRPPDQGV�LQWR�RQH�

!!!��FDW�HO�!�IDW�FDWBHO�IDW�GYD�

(QG�RI�([DPSOHV

� )LUPZDUH�8SGDWH�3URFHGXUH
7KLV�FKDSWHU�H[SODLQV�KRZ�WR�XSGDWH�ILUPZDUH��$OSKD6HUYHU�V\VWHPV�FRQWDLQ�IODVK�520�V��WR�VWRUH��650
DQG�$5&�$OSKD%,26�FRQVROH�ILUPZDUH��650�FRQVROH�LV�XVHG�IRU�7UX���8QL[�DQG�2SHQ906��ZKHUHDV�
$5&�$OSKD%,26�FRQVROH�LV�XVHG�IRU�WKH�:LQGRZV17�RSHUDWLQJ�V\VWHP�

$OSKD6HUYHU�V\VWHPV�UHFHQWO\�VKLSSHG�PD\�KDYH�D�KLJKHU�ILUPZDUH�UHYLVLRQ�WKDQ�WKH�ILUPZDUH�UHYLVLRQ�OLVWHG
LQ�WKLV�UHOHDVH��'R�QRW�ORDG�ILUPZDUH�WKDW�LV�ROGHU�WKDQ�ZKDW�LV�SUHVHQWO\�LQVWDOOHG��$�KLJKHU�ILUPZDUH�UHYLVLRQ�XVXDOO\
LQGLFDWHV�VXSSRUW�IRU�WKH�FXUUHQWO\�VKLSSLQJ�RSHUDWLQJ�V\VWHP��7KH�UHYLVLRQ�QXPEHU�RI�FRQVROH�ILUPZDUH�DQG
WKH�$OSKD�)LUPZDUH�&'�DUH�PXWXDOO\�H[FOXVLYH�

��� /RDGDEOH�)LUPZDUH�8WLOLW\�&RPPDQGV

7KH�/RDGDEOH�)LUPZDUH�8WLOLW\�LV�WKH�PHFKDQLVP�WR�XSGDWH�FRQVROH�DQG�RSWLRQ�ILUPZDUH�

����� /LVW�&RPPDQG

8VH�WKH�OLVW�FRPPDQG�WR�VKRZ�D�OLVW�RI�PHPRU\�ORDGHG�LPDJHV�DQG�FXUUHQWO\�VXSSRUWHG�IODVK��520V��,Q�WKH
IROORZLQJ�H[DPSOH�WKUHH�GHYLFHV�DUH�LQVWDOOHG�LQ�D�V\VWHP�WKDW�FDQ�EH�ILUPZDUH�XSGDWHG�

83'!�OLVW

'HYLFH��������&XUUHQW�5HYLVLRQ����)LOHQDPH�8SGDWH�5HYLVLRQ
$5&������������������������������������� DUFBIZ������������
650��������������Y������������������� VUPBIZ��������������� �����������������������������������������������������������������
«������������������������������������������ IZE���������������� �����������������������������
������������������������������������������������� GISDDBIZ���������
«�«������������������������������������������ GI[DDBIZ����������������VHH�QRWH�EHORZ�RQ�GI[DDBIZ
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«������������������������������������������ GIHDEBIZ���������
«������������������������������������������ N]SVDBIZ�����$��

2SWLRQV�'()($�DQG�WKH�'(3$$�XVH�WKH�GI[DDBIZ�ILUPZDUH�ILOH��2SWLRQ�ILUPZDUH�GI[DDBIZ�LV�DQ
HQFDSVXODWLRQ�IRU�ROGHU�DQG�QHZ�YHUVLRQV�RI�WKH�'()($�DQG�')3$$��2OGHU�'()($�PRGHOV�SDUW�QXPEHU�
���������;;@�XVH�GLIIHUHQW�ILUPZDUH�QHZHU�'()($�PRGHOV�>SDUW�QXPEHU�����������[[@�

����� 8SGDWH�&RPPDQG

8VH�WKH�XSGDWH�FRPPDQG�WR�XSGDWH�FRQVROH�DQG�RSWLRQ�ILUPZDUH�RU�WR�XSGDWH�RSWLRQ�RQO\�ILUPZDUH�
83'!�XSGDWH����>XSGDWHV�FRQVROH�DQG�RSWLRQ�ILUPZDUH@
83'!�XSGDWH��RSWLRQ�QDPH!��H�J��!!!�XSGDWH�FFPDE��
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��� 8SGDWH�)LUPZDUH�YLD�650�&RQVROH

7KH�IROORZLQJ�SURFHGXUH�VKRZV�KRZ�WR�XSGDWH�FRQVROH�DQG�RSWLRQ�ILUPZDUH��7R�XSGDWH�RQO\�RSWLRQ
ILUPZDUH��VHOHFW�WKH�RSWLRQ�QDPH�DIWHU�WKH�XSGDWH�FRPPDQG�H�J��83'!�XSGDWH�SND��

,QVHUW�)LUPZDUH�&'�LQWR�GULYH !!!�VKRZ
GHYLFH

)LQG�WKH�&'�520�GHYLFH�,'��H�J��GND���

%RRW�WKH�$OSKD�)LUPZDUH�&' !!!�%RRW
GND���

%RRW�FRGH�GHWHUPLQHV�WKH�$OSKD6HUYHU�W\SH

3UHVV�WKH�HQWHU��NH\�DIWHU�%RRWILOH %RRWILOH� 7R�XVH�GHIDXOW�ILUPZDUH

7\SH�XSGDWH 83'!�XSGDWH 8SGDWH�FRQVROH�DQG�RSWLRQ�ILUPZDUH

([LW�WKH�/)8 83'!H[LW ([LWLQJ�ZLOO�LQLWLDOL]H�WKH�V\VWHP
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([DPSOH�

!!!�VKRZ�GHYLFH
GND�������������'.$����55'��������

!!!�ERRW�GND�����)LUPZDUH�&'�LV�LQVHUWHG�LQ�&'�'ULYH�

EORFN���RI�GND������������LV�D�YDOLG�ERRW�EORFN�UHDGLQJ�����EORFNV�IURP�GND��������������
ERRWVWUDS�FRGH�UHDG�LQ����EDVH� ���������LPDJHBVWDUW� ����LPDJHBE\WHV� ��ED��
LQLWLDOL]LQJ�+:53%�DW�����
LQLWLDOL]LQJ�SDJH�WDEOH�DW�������
LQLWLDOL]LQJ�PDFKLQH�VWDWH
VHWWLQJ�DIILQLW\�WR�WKH�SULPDU\�&38
MXPSLQJ�WR�ERRWVWUDS�FRGH

>5HOHDVH�QRWHV�DUH�GLVSOD\HG@

%RRWILOH���>SUHVV�HQWHU�NH\@

HE�����HD�H��H��H��H��

&KHFNLQJ�GED���������������IRU�WKH�RSWLRQ�ILUPZDUH�ILOHV«






�/RDGDEOH�)LUPZDUH�8SGDWH�8WLOLW\�





������������������������������������������������������������������
)XQFWLRQ����'HVFULSWLRQ
������������������������������������������������������������������
'LVSOD\�����'LVSOD\V�WKH�V\VWHP
V�FRQILJXUDWLRQ�WDEOH�
([LW��������'RQH�H[LW�/)8��UHVHW��
/LVW��������/LVWV�WKH�GHYLFH��UHYLVLRQ��ILUPZDUH�QDPH��XSGDWH�UHY
8SGDWH������5HSODFHV�FXUUHQW�ILUPZDUH�ZLWK�ORDGDEOH�GDWD�LPDJH�
9HULI\������&RPSDUHV�ORDGDEOH�DQG�KDUGZDUH�LPDJHV�
"�RU�+HOS���6FUROOV�WKLV�IXQFWLRQ�WDEOH�
������������������������������������������������������������������

83'!�XSGDWH

������������DQVZHU��\HV��WR�DOO�TXHVWLRQV�WKHQ�H[LW�

83'!�H[LW

(QG�RI�([DPSOH���ILUPZDUH�LV�QRZ�ORDGHG�LQWR�520��7\SLQJ�H[LW�ZLOO�UHVHW�WKH�$OSKD6HUYHU�V\VWHP�DQG
LQYRNH�WKH�QHZ�ILUPZDUH�

��� 8SGDWH�)LUPZDUH�YLD�$5&�$OSKD%,26

7KH�IROORZLQJ�SURFHGXUH�VKRZV�KRZ�WR�XSGDWH�FRQVROH�DQG�,�2�RSWLRQ�ILUPZDUH��7R�XSGDWH�RQO\�,�2
RSWLRQ�ILUPZDUH��VHOHFW�WKH�RSWLRQ�QDPH�DIWHU�WKH�XSGDWH�FRPPDQG�H�J��83'!�XSGDWH�SND��

7R�JHW�WR�WKH�$5&�RU�$OSKD%,26�FRQVROH�PHQX�IURP�:LQGRZV�17��VKXWGRZQ�WKH�RSHUDWLQJ�V\VWHP�WKHQ
UHVHW�WKH�V\VWHP��7R�JHW�WR�WKH�$5&�FRQVROH�IURP�WKH�650�FRQVROH�SURPSW�!!!���W\SH��VHW�RVBW\SH�17�
WKHQ�UHVHW�WKH�V\VWHP�RU�W\SH�!!!�DUF�IURP�WKH�650�FRQVROH�
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,QVHUW�$OSKD�)LUPZDUH�&'�LQWR�&'�520�GULYH
6HOHFW��6XSSOHPHQWDU\�0HQX�����������������������WR�JHW�WR�WKH�´,QVWDOO�1HZ�)LUPZDUHµ�PHQX�LWHP�
6HOHFW��,QVWDOO�1HZ�)LUPZDUH�����������������������WR�LQYRNH�WKH�/)8�IURP�WKH�$OSKD�)LUPZDUH�&'�
7\SH��XSGDWH��DIWHU�WKH�83'!�SURPSW�������WR�XSGDWH�FRQVROH�DQG�,�2�RSWLRQ�ILUPZDUH�
7\SH��H[LW��DIWHU�WKH�ILUPZDUH�KDV�XSGDWHG���WR�UHVHW�V\VWHP�LQ��IODVK�LQ��WKH�QHZ�ILUPZDUH�

����� &38B8SJUDGH���$OSKD6HUYHU����������$���[[[�2QO\�

7KLV�FRPPDQG�SURYLGHV�WKH�DELOLW\�WR�XSJUDGH�WR�(9��&38�E\�RQO\�FKDQJLQJ�WKH�FRQVROH�ILUPZDUH��7KLV
FRPPDQG�GRHV�QRW�H[LVW�RQ�RWKHU�V\VWHPV��0DNH�VXUH�\RX�KDYH�DQ�(9��&38�UHDG\�WR�UHSODFH�WKH�(9��&38
EHIRUH�\RX�EHJLQ��<RX�PXVW�UXQ�WKH�(,6$�&RQILJXUDWLRQ�8WLOLW\�DIWHU�\RX�KDYH�UHSODFHG�WKH�&38�PRGXOH�

3URFHGXUH�WR�XSJUDGH�\RXU�V\VWHP�WR�DQ�(9��&38�

83'!�FSXBXSJUDGH $QVZHU�<HV�WR�DOO�TXHVWLRQV
����83'!�H[LW

3RZHU�GRZQ�V\VWHP�DQG�UHSODFH�(9��&38�ZLWK�(9��&38
3RZHU�XS�V\VWHP�DQG�UXQ�WKH�DSSURSULDWH�(&8�IRU�\RXU�RSHUDWLQJ�V\VWHP
([LW�(&8�WKDQ�%RRW�2SHUDWLQJ�6\VWHP
(QG�RI�3URFHGXUH

����� &38B'RZQJUDGH��$OSKD6HUYHU��������[[[�ZLWK�0/%�������������2QO\�

7KH�FSXBGRZQJUDGH�FRPPDQG�LV�YDOLG�21/<�IRU�$OSKD6HUYHU��������[[[�DQG�����$���[[[�V\VWHPV�WKDW
KDYH�WKH�ROGHU�0DLQ�/RJLF�%RDUG���������������'R�QRW�XVH�WKLV�FRPPDQG�RQ�V\VWHPV�ZLWK�0DLQ�/RJLF
%RDUG�������������

7KLV�FRPPDQG�SURYLGHV�WKH�DELOLW\�WR�XSJUDGH�WR�(9��&38�E\�RQO\�FKDQJLQJ�WKH�FRQVROH�ILUPZDUH��7KLV
FRPPDQG�GRHV�QRW�H[LVW�RQ�RWKHU�V\VWHPV��0DNH�VXUH�\RX�KDYH�DQ�(9��&38�UHDG\�WR�UHSODFH�WKH�(9��&38
EHIRUH�\RX�EHLQJ��<RX�PXVW�UXQ�WKH�(,6$�&RQILJXUDWLRQ�8WLOLW\�DIWHU�\RX�KDYH�UHSODFHG�WKH�&38�PRGXOH�

3URFHGXUH�WR�GRZQJUDGH�\RXU�V\VWHP�WR�DQ�(9�&38�

83'!�FSXBGRZQJUDGH $QVZHU�<HV�WR�DOO�TXHVWLRQV
����83'!�H[LW

3RZHU�GRZQ�V\VWHP�DQG�UHSODFH�(9��&38�ZLWK�(9��&38
3RZHU�XS�V\VWHP�DQG�UXQ�WKH�DSSURSULDWH�(&8�IRU�\RXU�RSHUDWLQJ�V\VWHP
([LW�(&8�WKDQ�%RRW�2SHUDWLQJ�6\VWHP
(QG�RI�3URFHGXUH

� '(����1RWHV
'(����)$ • VXSSRUWV����%DVH)[�KDOI�DQG�IXOO�GXSOH[���!!!�VHW�HZ
�BPRGH�IDVW��RU�IDVWIG

• 9����LV�WKH�PLQLPXP�VXSSRUWLQJ�FRQVROH�YHUVLRQ

• GRHV�QRW�VXSSRUW�DXWR�QHJRWLDWLRQ�P
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'(����
%$
'(����
$$

6XSSRUWV�

• ��%DVH7�KDOI�GXSOH[��IXOO�GXSOH[��!!!�VHW�HZ
�BPRGH�WZLVWHG�RU�IXOO

• ���%DVH7[�KDOI�GXSOH[�RU�IXOO�GXSOH[���!!!�VHW�HZ
�BPRGH�IDVW�RU�IDVWIG

• DXWR�QHJRWLDWLRQ���!!!�VHW�HZ
�BPRGH�DXWR�QHJRWLDWLRQ

9���� DQG� 9���� � LV� WKH� PLQLPXP� VXSSRUWLQJ� FRQVROH� YHUVLRQV� IRU� '(����$$� DQG� ²%$
UHVSHFWLYHO\

������� :KDW�LV�$XWR�1HJRWLDWLRQ

$XWR�QHJRWLDWLRQ�LV�D�PHFKDQLVP�WR�DGYHUWLVH��WR�GHWHFW��DQG�WR�QHJRWLDWH�OLQH�VSHHG�DELOLWLHV�WR�DQ�(WKHUQHW
ZLUH��,Q�DXWR�QHJRWLDWLRQ�PRGH��D�XVHU�GRHV�QRW�QHHG�WR�NQRZ�WKH�OLQH�VSHHG�RI�WKH�DXWR�QHJRWLDWLRQ�
VXSSRUWHG�GHYLFH�RQ�WKH�(WKHUQHW�ZLUH��,Q�WKLV�PRGH��WKH�'(����$$�RU��%$�DGYHUWLVHV�LWV�DELOLWLHV�VHQGLQJ�D
OLQN�FRGH�ZRUG�>/&:@DQG�WKDQ�ZDLWV�IRU�D�UHVSRQGLQJ�/&:��7KH�'(����ZLOO�GHIDXOW�WR����%DVH7;�IXOO�
GXSOH[�PRGH�LI�LW�GRHV�QRW�UHFHLYH�D�SURSHU�/&:�IURP�DQRWKHU�DXWR�QHJRWLDWLRQ�VXSSRUWHG�GHYLFH

� 8VLQJ�&RQVROH�(QYLURQPHQW�9DULDEOHV�))$872�DQG
))1(;7

7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�XVH�FRQVROH�HQYLURQPHQW�YDULDEOHV�))$872�DQG�))1(;7�WR�IRUFH�GHYLFHV
�H�J��GLVNV��IURP�D�´QRW�FRQQHFWHGµ�VWDWH�WR�D�´FRQQHFWHGµ�VWDWH�WR�PDNH�WKHP�ERRWDEOH��7KH�FRQVROH�GRHV
QRW�DOORZ�ERRWLQJ��GHYLFHV�WKDW�DUH�LQ�WKH�´QRW�FRQQHFWHGµ�VWDWH�

))$872�DQG�))1(;7�DUH�XVHG�IRU�VLWXDWLRQV�DQG�FRQILJXUDWLRQV�ZKHUH�DQ�RSHUDWRU�QHHGV�WR�IRUFH�WKH
FRQVROH�WR�ERRW�D�´QRW�FRQQHFWHGµ�GHYLFH��7KHVH�FRQVROH�HQYLURQPHQW�YDULDEOHV�ZHUH�LQWURGXFHG�LQ�FRQVROH
ILUPZDUH�9�����$XJXVW�������

��� %DFNJURXQG

����� %HKDYLRU�RI��´1RW�&RQQHFWHGµ�'HYLFHV

+6=�[�GLVN�DUUD\�FRQWUROOHUV�RU�+6*�[�DUUD\�FRQWUROOHUV�PD\�KDYH�WKHLU�GLVNV�LQ�D�´FRQQHFWHGµ�RU�´QRW
FRQQHFWHGµ�VWDWH��,Q�08/7,%86�PRGH��D�GLVN�VWDWH�RI��´QRW�FRQQHFWHGµ�LV�QRUPDO�DQG�FRUUHFW��%HFDXVH�WKH
FRQVROH�GRHV�QRW�DOORZ�ERRWLQJ�GHYLFHV�LQ�WKH�´QRW�FRQQHFWHGµ�VWDWH���DWWHPSWHG�WR�ERRW�D�´QRW�FRQQHFWHGµ
GLVN�SURGXFHV�WKH�FRQVROH�HUURU�PHVVDJH�EHORZ�

P00>>>b dga40.1003
resetting all I/O buses
VGA Bios failed, status = 1
(boot dga40.1003.0.6.0 -flags 0)
dga40.1003.0.6.0 is not connected
failed to open dga40.1003.0.6.0

7KHUHIRUH��WR�VXFFHVVIXOO\�ERRW�D�GLVN��VHOHFW�HLWKHU�D�´FRQQHFWHGµ�GLVN�RU�XVH�WKH�))$872�RU�))1(;7
FRPPDQG�
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� &RQVROH�)LUPZDUH�9���
3DJH���

����� 'HWHUPLQLQJ�D�´1RW�&RQQHFWHGµ��'HYLFH�IURP�DQ��+6=���RU�+6*��

7KH�+6=�[�RU�+6*�[�FRQVROH�FDQ�KHOS�WKH�RSHUDWRU�GHWHUPLQH�ZKHUH�D�GLVN�GHYLFH�LV�FRQQHFWHG���,Q�WKLV
+6*���FRQVROH�H[DPSOH�EHORZ��WKH�VWDWH�RI�GLVN�GHYLFH�G���LV�¶21/,1(�WR�WKLV�FRQWUROOHU·�WKHUHIRUH
FRQQHFWHG�

HSG80> show d40
    LUN                                      Uses             Used
by
--------------------------------------------------------------------
---------

  D40                                        DISK50000
        LUN ID:      6000-1FE1-0000-04A0-FFFF-FFFE-0005-0000
        IDENTIFIER = 40
        Switches:
          RUN                    NOWRITE_PROTECT        READ_CACHE
          READAHEAD_CACHE
          MAXIMUM_CACHED_TRANSFER_SIZE = 32
        Access:
          ALL
        State:
          ONLINE to this controller
          Not reserved
          NOPREFERRED_PATH
        Size: 4110480 blocks
        Geometry (C/H/S): ( 3045 / 16 / 85 )
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� &RQVROH�)LUPZDUH�9���
3DJH���

����� 'HWHUPLQLQJ�D�´1RW�&RQQHFWHG�'HYLFHµ�IURP�DQ�$OSKD6HUYHU�&RQVROH

7KHUH�DUH�D�FRXSOH�RI�ZD\V�

• 7KH�FRQVROH�HUURU�PHVVDJH�DW�ERRW�WLPH��DV�SUHYLRXVO\�VKRZQ��LV�RQH�ZD\�WR�GHWHUPLQH�D�QRW�FRQQHFWHG
GHYLFH���7KLV�FRQVROH�HUURU�PHVVDJH�LV�DOVR�GLVSOD\HG�ZKHQ�D�FRQVROH�GLVN�H[HUFLVHU�DWWHPSWV�WR�H[HUFLVH
D�QRW�FRQQHFWHG�GHYLFH�

• 8VLQJ�WKH�::,'0*5�FRPPDQG��WKH�FRQVROH�FDQ�DOVR�GLVSOD\�WKH�VWDWXV�RI��ILEUHFKDQQHO�GHYLFHV
FRQWUROOHG�E\�DQ�+6*�[�

3��!!!ZZLGPJU��VKRZ�ZZLG��XGLG����²IXOO

>�@�8','����::,'����������������IH���������D��IIII�IIIH������������HY�ZZLG��
���FXUUHQWBXQLW����FXUUHQWBFRO����GHIDXOWBXQLW������
����������YLD�DGDSWHU�������YLD�IFBQSRUW�������������&RQ�����','�����/XQ
�����������SJD�����������������IH���������D����<HV����������������
�����������SJD�����������������IH���������D����<HV����������������
�����������SJD�����������������IH���������D����1R�����������������

��� )RUFLQJ��WKH�&RQVROH�WR�8VH�D�1RW�&RQQHFWHG�'HYLFH

����� 8VLQJ�))$872

))$872�GHWHUPLQHV�FRQVROH�EHKDYLRU�ZKHQ�WKH�V\VWHP�LV�WU\LQJ�WR�DXWRERRW��$Q�DXWRERRW�LV�DQ\�ERRW
RWKHU�WKDQ�D�PDQXDO�!!!ERRW��FRPPDQG�LVVXHG�DW�WKH�650�FRQVROH�E\�D�XVHU���))$872�FDQ�EH�VHW�WR
21�RU�2))��'HIDXOW�VWDWH�LV�2))�ZKHUH�FRQVROH�EHKDYLRU�LV�QRW�DIIHFWHG��))$872�LV�VWRUHG�LQ�QRQ�
YRODWLOH�PHPRU\�WKHUHIRUH�LWV�VWDWH�SHUVLVWV�DFURVV�V\VWHP�UHVHWV�DQG�SRZHU�F\FOHV�

!!!�VHW�))$872�21

,Q�WKH�21�VWDWH��FRQVROH�EHKDYLRU�LV�DIIHFWHG�GXULQJ�DQ�DXWRERRW���:KHQ�WKH�FRQVROH�LV�WU\LQJ�WR�DXWRERRW�
WKH�FRQVROH�DWWHPSWV�WR�ERRW�IURP�HDFK�´FRQQHFWHGµ�GHYLFH�OLVWHG�LQ�ERRWGHIBGHY���,I�WKH�FRQVROH�UHDFKHV
WKH�HQG�RI�WKH�ERRWGHIBGHY�OLVW�ZLWKRXW�VXFFHVVIXOO\�ERRWLQJ��WKH�FRQVROH�JRHV�WR�WKH�EHJLQQLQJ�RI�WKH
ERRWGHIBGHY�OLVW�DQG�DWWHPSWV�ERRWLQJ�DJDLQ��'LVNV�WKDW�DUH�IRXQG�LQ�WKH�´QRW�FRQQHFWHGµ�VWDWH�DUH�FKDQJHG
WR�WKH�´FRQQHFWHG�VWDWHµ��WKHUHE\�HQDEOLQJ�WKH�FRQVROH�WR�DFFHVV�WKDW�GHYLFH�
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� &RQVROH�)LUPZDUH�9���
3DJH���

������� (;$03/(���))$872

3��!!!VHW�))$872�21
3��!!!VHW�ERRWGHIBGHY�GJD�������
3��!!!E
�ERRW�GJD���������������IODJV���
GJD��������������LV�QRW�FRQQHFWHG
IDLOHG�WR�RSHQ�GJD�������������
3��!!!LQLW

906�3$/FRGH�9��������26)�3$/FRGH�9�������
VWDUWLQJ�FRQVROH�RQ�&38��
&38���ERRWLQJ

�ERRW�GJD���������������IODJV���
GJD��������������LV�QRW�FRQQHFWHG
IDLOHG�WR�RSHQ�GJD�������������

5HWU\LQJ��W\SH�A&�WR�DERUW���

�ERRW�GJD���������������IODJV���
EORFN���RI�GJD��������������LV�D�YDOLG�ERRW�EORFN
UHDGLQJ�����EORFNV�IURP�GJD�������������
ERRWVWUDS�FRGH�UHDG�LQ
EDVH� ���������LPDJHBVWDUW� ����LPDJHBE\WHV� ������
LQLWLDOL]LQJ�+:53%�DW�����
LQLWLDOL]LQJ�SDJH�WDEOH�DW��II����
LQLWLDOL]LQJ�PDFKLQH�VWDWH
VHWWLQJ�DIILQLW\�WR�WKH�SULPDU\�&38
MXPSLQJ�WR�ERRWVWUDS�FRGH

����� 8VLQJ�))1(;7

))1(;7�GHWHUPLQHV�WKH�FRQVROH�EHKDYLRU�RI�WKH�QH[W�FRPPDQG�LVVXHG�WR�D�´QRW�FRQQHFWHGµ�GHYLFH�
))1(;7�FDQ�EH�VHW�WR�HLWKHU�2))�RU�21���7KH�GHIDXOW�VWDWH�LV�2))�ZKHUH�FRQVROH�EHKDYLRU�LV�QRW
DIIHFWHG���))1(;7�LV�D�YRODWLOH�HQYLURQPHQW�YDULDEOH�DQG�LWV�YDOXH�LV�WHPSRUDU\�WKHUHIRUH�GRHV�QRW
SURSDJDWH�DFURVV�D�V\VWHP�UHVHW�RU�UHERRW�

!!!�VHW�))1(;7�21

,Q�WKH�21�VWDWH��WKH�FRQVROH�ZLOO�FKDQJH�WKH�QH[W��´QRW�FRQQHFWHGµ�GHYLFH�WR�D�´FRQQHFWHGµ�VWDWH�IRU
ERRWLQJ�
7KH�))1(;7�VWDWH�LV�DXWRPDWLFDOO\�UHVHW�WR�2))�DIWHU�WKH�FRQVROH�FKDQJHV�GHYLFH�VWDWH�IURP��´QRW
FRQQHFWHGµ�WR�´FRQQHFWHGµ�

5HVHWWLQJ�))1(;7�WR�2))�SURWHFWV�WKH�XVHU�IURP�DFFLGHQWDOO\�FKDQJLQJ�WKH�VWDWH�RI�GLVNV��6WDWHG�LQ
DQRWKHU�ZD\��))1(;7�LV�D�RQH�VKRW����,W�VWD\V�LQ�HIIHFW�XQWLO�D�QRW�FRQQHFWHG�GHYLFH�LV�DFFHVVHG�
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� &RQVROH�)LUPZDUH�9���
3DJH���

������� (;$03/(��))1(;7

3��!!!E�GJD�������
�ERRW�GJD���������������IODJV���
GJD��������������LV�QRW�FRQQHFWHG
IDLOHG�WR�RSHQ�GJD�������������
3��!!!VHW�IIQH[W�RQ
3��!!!E�GJD�������
�ERRW�GJD���������������IODJV���
EORFN���RI�GJD��������������LV�D�YDOLG�ERRW�EORFN
UHDGLQJ�����EORFNV�IURP�GJD�������������
ERRWVWUDS�FRGH�UHDG�LQ
EDVH� ���������LPDJHBVWDUW� ����LPDJHBE\WHV� ������
LQLWLDOL]LQJ�+:53%�DW�����
LQLWLDOL]LQJ�SDJH�WDEOH�DW��II����
LQLWLDOL]LQJ�PDFKLQH�VWDWH
VHWWLQJ�DIILQLW\�WR�WKH�SULPDU\�&38
MXPSLQJ�WR�ERRWVWUDS�FRGH

����2SHQ906��70��$OSKD�2SHUDWLQJ�6\VWHP��9HUVLRQ�;�3&�66%

KDOWHG�&38��

KDOW�FRGH� ��
+$/7�LQVWUXFWLRQ�H[HFXWHG
3&� �IIIIIIII�E�H�ED�
3��!!!VKRZ�IIQH[W
IIQH[W������������������2))

(QG�RI�([DPSOHV
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� &RQVROH�)LUPZDUH�9���
3DJH���

� &KDQJHV�IURP�3UHYLRXV�&RQVROH�)LUPZDUH�5HOHDVHV

��� 9���

• 1HZ�&RQVROH�&RPPDQGV��RQ�$OSKD6HUYHU�����'LJLWDO�6HUYHU������RQO\��

• 7KH�VKRZ�ELRV�FRPPDQG�OLVWV�WKH�ORFDWLRQ�RI�HDFK�%,26�H[SDQVLRQ�520�LQ�WKH�V\VWHP��7KH�UXQ
ELRV�FRPPDQG�LQYRNHV�DQ�LQGLYLGXDO�%,26�H[SDQVLRQ�520�RQ�WKH�VXSSRUWHG�DGDSWHU��6HH�VHFWLRQ
������IRU�GHWDLOV�

• .=3&&�&(�FRQWUROOHU���DGGHG�%,26�VXSSRUW�XVLQJ��VKRZ�ELRV��DQG��UXQ�ELRV��FRPPDQG���7KH
FRQVROH��VKRZ�FRQILJ��FRPPDQG�ZLOO�GLVSOD\�WKH�FRQWUROOHU�DV���'37�30�����RQ�RQH�OLQH��,�2�RQ�WKH
QH[W�OLQH�

• /RDGDEOH�)LUPZDUH�8WLOLW\�>/)8@���HQKDQFHG�WR�ORRN�IRU�ILUPZDUH�IURP�PXOWLSOH�&'�GULYHV

• '4�GULYHU�PRGLILHG�WR�UHDG�IURP�PXOWLSOH�&'�GULYHV��H�J��IRU�1+'��NLWV�

• &RQVROH�ILUPZDUH�QR�ORQJHU�ILWV�RQ�RQH�IORSS\�GLVNHWWH��'HWDLOV�LQ�VHFWLRQ������

• '()3$�RSWLRQ�ILUPZDUH�LV�QRZ�9�����'()3$�)LUPZDUH�LV�QRZ�9�������ZKLFK�KDV�DXWR�GHWHFW�IRU
'5$0�SDULW\�VXSSRUW��,I�WKH�SDULW\�'5$0�LV�SUHVHQW��WKH�'5$0�SDULW\�FRGH�LV�HQDEOHG�

��� 9���

• 6XSSRUW�RQ�$OSKD6HUYHU�����2QO\�IRU

• '6�.=3&&�&(�����ELW�3&,�WR�WKUHH�FKDQQHO�/9'�8OWUD��6&6,�EDFNSODQH�5$,'�FRQWUROOHU����WKH
FRQVROH�FRQWDLQV�DQ�;���ELRV�HPXODWRU�WR�VXSSRUW�WKLV�FRQWUROOHU�

• '6�.*36$�&$�����ELW�3&,�WR�)LEUH�&KDQQHO�KRVW�EXV�DGDSWHU�Z�HPEHGGHG�RSWLFDO�

$OSKD%,26�&RQVROH�9����

��� 9���

• &RQVROH�UHFRJQLWLRQ�RI��$70�DGDSWHUV���'$3%$�)$��'$3%$�8$��'$3&$�)$

• �$OSKD6HUYHU�����DQG�'LJLWDO�6HUYHU������21/<��&RQVROH�KDV�ERRW�VXSSRUW�IRU�WKH�'(����$$�
'(����)$��'(����$$�(WKHUQHW�FDUGV��7KHVH�FDUGV�XVH�WKH�,QWHO�������(WKHUQHW�FKLS��1RWH�WKDW�QRQ�
&RPSDT�(WKHUQHW�FDUGV�ZKLFK�XVH�HLWKHU�WKH�������RU�������(WKHUQHW�FKLS�ZLOO�EH�UHFRJQL]HG�IURP
650�FRQVROH�V�´,QWHO�����[�(WKHUQHWµ�FDUGV��1RWH�WKH�'(����FDUGV�DUH�WUDQVODWHG�WR�&RPSDT�3URGXFW
QDPHV�DV�IROORZV��5HIHU�WR��KWWS���ZZZ�FRPSDT�FRP��SURGXFWV�QHWZRUNLQJ�QLFV�LQGH[�KWPO

'(����$$� 
1&����

'(����$$� 
1&����

'(����7$� 
1&����

'(����)$� 
1&����

• &RQVROH�UHFRJQLWLRQ�RI�(WKHUQHW�FDUGV��'(����$$��'(����$$�)$�7$�
��������7KH�'(����)$�DQG�WKH�'(���²7$�DUH�´GDXJKWHU�FDUGVµ�ZKLFK�SOXJ�LQWR�WKH�'(����$$
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� &RQVROH�)LUPZDUH�9���
3DJH���

• 1HZ�3&,�'HYLFH�,'·V�IRU�WKH�3%;'3�$$

• $OSKD%,26�&RQVROH�9����

• $5&�&RQVROH�9�����)RU�$OSKD6HUYHU��������[[[�DQG�����$���[[[�V\VWHPV

• %XJ�IL[�WR�WKH�(WKHUQHW�GULYHU�)DVW�)XOO�'XSOH[�0RGH�IRU�WKH�'(����%$

��� 9���

• 650�&RQVROH�&KDQJHV�²����&RQVROH�VXSSRUW�IRU�,QWHO�������(WKHUQHW�FDUGV����&RQVROH�VXSSRUW�IRU
(/6$�*ORULD�6\QHUJ\�JUDSKLF�FDUGV����)LEUH�&KDQQHO�>.*36$@�RQ�$OSKD6HUYHU�����6\VWHPV��6HH
UHVWULFWLRQV�����&RQVROH�UHFRJQLWLRQ�RI�$70�$GDSWHUV�����0�&RQVROH��'DWH�FRPPDQG��UHPRYHG

• $OSKD%,26�&RQVROH�9�����	��$5&�&RQVROH�9����

��� 9���

• $OSKD%,26�&RQVROH�9��������9������LGHQWLILHV�WKH�6\VWHP�7\SH�RI�D�'LJLWDO�6HUYHU������DV�DQ
$OSKD6HUYHU�)DPLO\��7KLV�LV�IL[HG�LQ�QH[W�$OSKD%,26�UHOHDVH��9�����RU�JUHDWHU��

• $5&�&RQVROH�9�����²����0LFURVRIW�UHTXLUHG�WKDW�ILUPZDUH�XQGHUVWDQG�\HDUV�XS�WR������IRU�<�.
FHUWLILFDWLRQ��:H�KDYH�FKDQJHG�PD[LPXP�\HDU�WR����������WKH�QXPEHU�RI�SDUDPHWHUV�WKDW�FDQ�EH�SDVVHG
WR�DQ�DUFDSS�ZDV�LQFUHDVHG�IURP���WR�����DQG�SDUDPHWHU�FKHFNLQJ�ZDV�DGGHG�WR�HQVXUH�WKDW�WKLV�OLPLW�LV
QRW�H[FHHGHG

• ,63����������ILUPZDUH�9�����²���)L[�EXJ�FKHFNLQJ�XVHU�IODJV�VHW�E\�WKH�6;3�ILUPZDUH�ZKHQ�DQ
,QWHUUXSW�LV�SHQGLQJ�IURP�WKH�6;3�WR�WKH�5,6&��7KH�XVHU�IODJV�UHJLVWHU�ZDV�ODWFKHG�ZKHQ�WKH�LQWHUUXSW
ZDV�VHW�DQG�DQ\�QHZ�XVHU�IODJ�ELWV�DUH�LQ�WKH�VHFRQG�UDQN�RI�UHJLVWHU��7HVWLQJ�WKH�ELW�WHVWV�WKH�YDOXH�LQ
WKH�ODWFK�EXW�QRW�WKH�IODJV�VHW�LQ�WKH�VHFRQG�UDQN�����)L[�EXJ�LQ�WKH�URXWLQH�3URFHVVB:'75B0VJ�ZKHUH
WKH�WDUJHW�ZRXOG�QHYHU�ZHQW�WR�0HVVDJH�2XW�SKDVH�DQG�VXEVHTXHQWO\�QHYHU�ZHQW�WR�WKH�0HVVDJH�2XW
+DQGOHU�ZKHUH�LW�ZRXOG�VHQG�WKH�QXPEHU�RI�PHVVDJH�E\WHV��,I�WKH�&'%�KDV�QRW�EHHQ�VHQW�WR�WKH�WDUJHW�
ZH�QHHG�WR�FRPPDQG�WKH�6;3�WR�VHW�DWWHQWLRQ�VR�WKDW�WKH�WDUJHW�JRHV�WR�0HVVDJH�2XW�SKDVH�

• .=3&0�'$�3&,�%XV�VORW�UHVWULFWLRQ�UHPRYHG�IRU�$OSKD6HUYHU�����'LJLWDO�6HUYHU������SODWIRUPV

• 650�&RQVROH�&KDQJHV�²����'HYLFH�UHFRJQLWLRQ�RI�WKH�3%;'3�$%�DQG�3%;'3�$&�PXOWL�SRUW�V\QF�
&RQWUROOHU�DQG�IRU�WKH�'(*3$�6$�*LJDELW�(WKHUQHW�$GDSWHU����6SDUFH�6SDFH�H[SDQGHG�WR����0E��
(9��SODWIRUPV�RQO\��������650�&RQVROH�(QYLURQPHQW�9DULDEOH�SND�BVRIWBWHUP��LV�QR�ORQJHU�VXSSRUWV
�GLII��PRGH

��� 9���

• ,63����������)LUPZDUH�9������7KLV�YHUVLRQ�RI�,63�����IL[HV�D�SUREOHP�ZLWK�D�WDSH�GULYH�XVHG�RQO\�E\
&RPSXWHU�6SHFLDO�6\VWHPV��9�����DGGUHVVHV�WKH�SUREOHP�RI��LPSURSHU�VSHHG�QHJRWLDWLRQ�ZLWK�D�YHU\�VORZ
6&6,�GHYLFH�

• &RQVROH�VXSSRUW�IRU�WKH�3&,�WR�&DUGEXV�$GDSWHU
• &RQVROH�UHFRJQLWLRQ�RI�WKH�3%;'$�$$�$%�$&�DQG�WKH�61�3%;13�$$�$&�DGDSWHUV

��� 9���

• ,63�����ILUPZDUH���9����
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� &RQVROH�)LUPZDUH�9���
3DJH���

• $OSKD%,26�9������$5&�FRQVROH�9����

• 650�&RQVROH�&KDQJHV�²�6XSSRUW�IRU�'(����)$������0E�V�0XOWL)LEHU�)DVW�(WKHU:RUNV�$GDSWHU���
)L[�7*$��SUREOHP�WKDW�FDXVHV�$5&�PDFKLQHV�WR�ERRW�ZLWK�FRORUV�����6XSSRUW�IRU�3%;'$�$&�����
SRUW�KLJK�SHUIRUPDQFH�DV\QFKURQRXV�PXOWLSOH[HU�FRQWUROOHU��VHH�UHVWULFWLRQV�����6XSSRUW�IRU�3%;*,�$'
��3RZHU6WRUP�$GYDQFHG��'�*UDSKLFV�$FFHOHUDWRU��VHH�UHVWULFWLRQV�����6XSSRUW�IRU�&&0$%�$$��
0HPRU\�&KDQQHO���$GDSWHU����6XSSRUW�IRU�'LJLWDO6HUYHU������6\VWHPV

��� 9���

• 1HZ�UHYLVLRQ�RI�,63�����ILUPZDUH�²�9�����²�ZKLFK�VXSSRUWV�8OWUD6&6,�GHYLFHV

��� 9���

• 650�&KDQJHV�²����3&,�VORW�UHVWULFWLRQ�IRU�WKH�.=3%$�'%�RQ�$OSKD6HUYHU�����$����)58�7DEOH
VXSSRUW�IRU�$OSKD6HUYHU�����V\VWHPV����6XSSRUW�IRU�'(����%$�$GDSWHU����/DWHQW�FRQVROH�VXSSRUW�IRU
2SHQ906�DQG�',*,7$/�81,;�WR�FKDQJH�FRQVROH�SDVVZRUG����6XSSRUW�WR��VLOHQWO\�XSGDWH��FRQVROH
ILUPZDUH����&KDQJH�,63�����DQG�1&5����GLVSOD\�VWULQJV����8SGDWH�(9��UHYLVLRQ�WDEOH����)L[�7*$�
SUREOHP�WKDW�FDXVHV�$5&�PDFKLQHV�WR�ERRW�ZLWK�FRORUV

• 1HZ�$5&�FRQVROH�9����

���� 9���

• &RQVROH�VXSSRUW�IRU�$OSKD6HUYHU�����6\VWHPV

• 1HZ�RSWLRQV�ILUPZDUH�IRU�WKH�'()3$��(,6$�WRB)'',��,�2�DGDSWHU

• $5&�&RQVROH�9����

• �650�&RQVROH�&KDQJHV�²����1HZ�/)8�FRPPDQGV�WR�VDYH�RU�UHVWRUH�195$0�GDWD�WR�D�)$7�IRUPDWWHG
IORSS\�GLVNHWWH��DQG�WKH�DELOLW\�WR�UHGLUHFW�FRQVROH�RXWSXW�WR�D�)$7�IRUPDWWHG�����9��3$/FRGH�XSGDWHV
WR�VXSSRUW�(QYLURQPHQW�0JPW�0RQLWRULQJ�����(QKDQFHPHQWV�WR�.)(6$�DQG�.)(6%�GULYHUV���
%RRWBUHVHW�IL[�WR�9����FRQVROH����600�/857�UHJLVWHU�XSGDWHG�IRU�$OSKD6HUYHU�����$�������V\VWHPV
���8SGDWHG�,63�GULYHU�WR�VXSSRUW�WKH�,63����%�6&6,�3URFHVVRU

���� 9���

• 650�&KDQJHV�²����6XSSRUW�RI�WKH�9����)58�WDEOH�LQ�WKH�+:53%����(QDEOHG�$OSKD6HUYHU�����$
(QYLURQPHQWDO�0RQLWRULQJ����3RZHU��IDQ��DQG�WHPSHUDWXUH�IDLOXUH�GHWHFWLRQ�UHSRUWLQJ�DUH�VXSSRUWHG�LQ
81,;�3$/FRGH�DQG�ODWHU�VXSSRUWHG�2SHQ906��2Q�����$����DYDLODEOH�ZKHQ�WKH�HQYLURQPHQWDO
PRQLWRULQJ�MXPSHU�LV�HQDEOHG��2Q�SRZHUXS��HQYLURQPHQW�LQWHUUXSWV�DUH�SUREHG�WR�VHH�LI�DQ\�DUH
SHQGLQJ��DQG�UHSRUWHG����/)8�&38B83*5$'(�VFULSW�FSXBXSJUDGH�²�2QO\�IRU�(9��WR�(9��V\VWHPV
XSJUDGHV�����/)8�VFULSW�FSXBGRZQJUDGH�²�2QO\�IRU�(9��WR�(9��V\VWHPV�XSJUDGHV�����%227B5(6(7
HQYLURQPHQW�YDULDEOH�,V�QRZ�UHIHUHQFHG�WR�PRGLI\�WKH�ERRW�EHKDYLRU�RQ�FRPPDQG�OLQH�LQLWLDWHG�ERRWV
DQG�RQ�IRUFHG�26�UHERRWV��,I�%227B5(6(7�LV��21���WKHQ�WKH�V\VWHP�LV�UHVHW�SULRU�WR�ERRW��%\
GHIDXOW�%227B5(6(7�LV��2))�����$GGHG�&20�SRUW�HQYLURQPHQW�YDULDEOHV��������6&6,�GULYHUV
XSGDWHG�IRU�WDSH�ERRW����3$/FRGH�IL[�IRU�5(047,4��9�����3$/�������3URSHU�3&,�(PXOH[�PRGXOH
GHYLFH�UHFRJQLWLRQ������&KDQJH�&20�B%$8'�UDWH�IURP�26�ZLWK�RXW�PDVNLQJ�LQWHUUXSWV������)58
WDEOH�IL[HV�IRU�'(&HYHQW�PHPRU\�GHVFULSWRU������5HPRYH�DGGLWLRQDO�3&,�)58�HQWULHV������6XSSRUW�IRU
WKH��'(����$$�)DVW�(WKHU:RUNV�$GDSWHU�����VXSSRUW�IRU�WKH�-DSDQHVH�.H\ERDUG



�������������$OSKD6HUYHU����	�'LJLWDO�6HUYHU����

� &RQVROH�)LUPZDUH�9���
3DJH���
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• 650�&KDQJHV�²����6XSSRUW�IRU�'LJLWDO�8QL[�9���)�DQG�9���*��DQG�9���$����IRU�2SHQ906��9����
�+������6XSSRUW�IRU�3RZHU6WRUP�*UDSKLFV��7*$�������DQG����SODQH���0XVW�EH�LQ�9*$�PRGH����
&RQVROH�UHFRJQLWLRQ�RI�WKH�',*,7$/�$70:RUNV������(PXOH[�3&,�6\QF��7KRPDV�&RQUDG�7RNHQ
5LQJ��3RZHU6WRUP��DQG�6\VWHFK�(WKHUQHW�3OH[�����3RZHU��IDQ��DQG�WHPSHUDWXUH�IDLOXUH
GHWHFWLRQ�UHSRUWLQJ�HQKDQFHPHQWV�LQ�81,;�3$/FRGH�RQO\��650�UHFRJQL]H�DQG�HQDEOH�HQYLURQPHQW
IHDWXUHV�RU�GLVDEOH�LV�VHW�RQ�SRZHUXS��2Q�SRZHUXS�HQYLURQPHQW�LQWHUUXSWV�DUH�SUREHG�WR�VHH�LI�DQ\�DUH
SHQGLQJ��([HFXWHG�GXULQJ�WKH�H��FRXQWGRZQ�VHTXHQFH�RI�WKH�650�����1HZ�ZD\�WR�SUREH�3&,�EXV�
SRZHUXS�GLVSOD\�LV�GLIIHUHQW�����&KDQJHG�PHPRU\�GLVSOD\�LQ�WKH�VKRZ�FRQILJ�FRPPDQG�DQG�WKH�LQ�VKRZ
PHPRU\�FRPPDQG��7KHVH�FRPPDQGV�GLVSOD\��WKH�6,00�VL]H�RI�WKH�EDQN�����$�RQH�WLPH�GLDJQRVWLF
VFULSW�LV�UXQ�RQ�WKH�SRZHUXS�SDWK�RQ�(9��EDVHG�V\VWHPV�����(9��SODWIRUPV���6520�SDVVHV�WR�WKH�650
FRQVROH�IDLOLQJ�PHPRU\�6,00�LQIRUPDWLRQ��ZKLFK�LV�ORJJHG�WR�WKH�VFUHHQ�DQG�WR�WKH�HYHQW�ORJ��$OVR
ORJJHG�ZKHQ�\RX�KDYH�D�PLVPDWFK�RI�6,00�VL]HV��7KLV�LQIRUPDWLRQ�LV�GLVSOD\HG�RQ�WKH�FRQVROH�DQG
ORJJHG�WR�WKH�HYHQW�ORJ��HO������+$/7��EXWWRQ�QRZ�LV�ODWFKHG�LQ�VRIWZDUH��,I�WKH�KDOW�EXWWRQ�LV�GHSUHVVHG
ZKHQ�WKH�FRQVROH�LV�VWDUWLQJ��QR�QYUDP�VFULSWV�DUH�H[HFXWHG�DQG�WKH�FRQVROH�UHWXUQV�!!!��,I�VHFXUH
PRGH�LV�VHW��\RX�FDQ�FOHDU�WKH�FRQVROH�LQ�WKH�IROORZLQJ�ZD\������/RJLQ��DW�WKH�HQWHU�SDVVZRUG�SURPSW�
GHSUHVV�DQG�UHOHDVH�WKH�KDOW�EXWWRQ�DQG�WKHQ�KLW�UHWXUQ��7KH�SDVVZRUG�LV�QRZ�FOHDUHG����������(9���
HQYLURQPHQW�YDULDEOH�IXOOBSRZHUXSBGLDJV�GLVDEOHV�WKH�WHVW�VFULSW�RQ�SRZHUXS��GHIDXOW�LV�21������(9�
WR�(9��V\VWHPV�XSJUDGHV���VFULSW�LQ�WKH�XSGDWH�XWLOLW\�FSXBXSJUDGH��ZKLFK�XSJUDGHV�WKH�V\VWHP�WR�(9�
650�(9��ILUPZDUH�IURP�&'�D�IORSS\�����(9��WR�(9��V\VWHPV�GRZQJUDGHV���VFULSW�LQ�WKH�XSGDWH
XWLOLW\�FDOOHG�FSXBGRZQJUDGH��ZKLFK�GRZQJUDGHV�WKH�FRQVROH�WR�(9���&'�RU�IORSS\������(9����WHVW
VFULSW�LV�FDOOHG�V\VBH[HU��QRW�WHVW������7*$�XVHV�WKH�EOXH�VFUHHQ��MXPSVFUROO�DQG�FXUVRU�LQ�WKH�WRS�OHIW�
$OVR�WKH�EDFNLQJ�VWRUH�LV�WXUQHG�RQ�WR�UH�SDLQWV�WKH�VFUHHQ�RQ�FRQVROH�UH�HQWU\�
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• $OSKD6HUYHU������0RGHO���[[[�0RGHO���[[[�6\VWHPV�²����8SGDWLQJ�WKH�$OSKD%,26������XVLQJ�WKH
/)8�XSGDWH�XWLOLW\�FDXVHV�D�V\VWHP�KDQJ��7KH�ZRUNDURXQG�LV�WR�VHW�WKH�RVBW\SH�XQGHU�$OSKD%,26�WR
906�RU�81,;��LQLWLDOL]H�WKH�V\VWHP��DQG�WKHQ�XVH�WKH�/)8�XSGDWH�XWLOLW\�XQGHU�WKH�650�����)L[HG
SUREOHP�RI�.=36&�ZLWK���0%���0%�FDFKH���)L[HG�LQFRUUHFW�VSHHG�GLVSOD\�SUREOHP�LQ�WKH�
VKRZ
FRQILJ
�FRPPDQG�RXWSXW

• $OSKD6HUYHU�����$�0RGHO���[[[�DQG�0RGHO���[[[�6\VWHPV

• �0RGHO���[[[�QRZ�VXSSRUWV�XS�WR�VHYHQ�7*$�V�DW�WKH�FRQVROH�OHYHO

• )L[HG�+$/7�EXWWRQ�SUREOHP�XQGHU�81,;�3$/FRGH

• �5HVWULFWLRQ���UHVWULFWLRQ�LV�WKDW�V\VWHP�IURP�WKH�FRQVROH�GRHV�QRW�GLVSOD\�GHYLFHV�FRQQHFWHG�WR�D
.=36&�RQ�WKH�VHFRQGDU\�EXV�


