
+LJK�$YDLODELOLW\�&OXVWHU
0XOWL�3URFHVVLQJ�IRU�$,;

&RQFHSWV�DQG�)DFLOLWLHV
9HUVLRQ�����

6&����������



7KLV�HGLWLRQ�RI�+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,;��9HUVLRQ������&RQFHSWV�DQG�)DFLOLWLHV��
DSSOLHV�WR�$,;�9HUVLRQ�������DQG�WR�DOO�VXEVHTXHQW�UHOHDVHV�RI�WKLV�SURGXFW�XQWLO�RWKHUZLVH�LQGLFDWHG�LQ�QHZ�
UHOHDVHV�RU�WHFKQLFDO�QHZVOHWWHUV�

7KH�IROORZLQJ�SDUDJUDSK�GRHV�QRW�DSSO\�WR�WKH�8QLWHG�.LQJGRP�RU�DQ\�FRXQWU\�ZKHUH�VXFK�SURYLVLRQV�
DUH�LQFRQVLVWHQW�ZLWK�ORFDO�ODZ��7+,6�0$18$/�,6�3529,'('�³$6�,6´�:,7+287�:$55$17<�2)�
$1<�.,1'��(,7+(5�(;35(66('�25�,03/,('��,1&/8',1*��%87�127�/,0,7('�72��7+(�,03/,('�
:$55$17,(6�2)�0(5&+$17$%,/,7<�$1'�),71(66�)25�$�3$57,&8/$5�385326(��6RPH�VWDWHV�
GR�QRW�DOORZ�GLVFODLPHU�RI�H[SUHVV�RU�LPSOLHG�ZDUUDQWLHV�LQ�FHUWDLQ�WUDQVDFWLRQV��WKHUHIRUH��WKLV�VWDWHPHQW�PD\�
QRW�DSSO\�WR�\RX�

,W�LV�QRW�ZDUUDQWHG�WKDW�WKH�FRQWHQWV�RI�WKLV�SXEOLFDWLRQ�RU�WKH�DFFRPSDQ\LQJ�VRXUFH�FRGH�H[DPSOHV��ZKHWKHU�
LQGLYLGXDOO\�RU�DV�RQH�RU�PRUH�JURXSV��ZLOO�PHHW�\RXU�UHTXLUHPHQWV�RU�WKDW�WKH�SXEOLFDWLRQ�RU�WKH�
DFFRPSDQ\LQJ�VRXUFH�FRGH�H[DPSOHV�DUH�HUURU�IUHH�

7KLV�SXEOLFDWLRQ�FRXOG�LQFOXGH�WHFKQLFDO�LQDFFXUDFLHV�RU�W\SRJUDSKLFDO�HUURUV��&KDQJHV�DUH�SHULRGLFDOO\�PDGH�
WR�WKH�LQIRUPDWLRQ�KHUHLQ��WKHVH�FKDQJHV�ZLOO�EH�LQFRUSRUDWHG�LQ�QHZ�HGLWLRQV�RI�WKH�SXEOLFDWLRQ�

,W�LV�SRVVLEOH�WKDW�WKLV�SXEOLFDWLRQ�PD\�FRQWDLQ�UHIHUHQFHV�WR��RU�LQIRUPDWLRQ�DERXW��SURGXFWV��PDFKLQHV�DQG�
SURJUDPV���SURJUDPPLQJ��RU�VHUYLFHV�WKDW�DUH�QRW�DQQRXQFHG�LQ�\RXU�FRXQWU\��6XFK�UHIHUHQFHV�RU�LQIRUPDWLRQ�
PXVW�QRW�EH�FRQVWUXHG�WR�PHDQ�WKDW�VXFK�SURGXFWV��SURJUDPPLQJ��RU�VHUYLFHV�ZLOO�EH�RIIHUHG�LQ�\RXU�FRXQWU\��
$Q\�UHIHUHQFH�WR�D�OLFHQVHG�SURJUDP�LQ�WKLV�SXEOLFDWLRQ�LV�QRW�LQWHQGHG�WR�VWDWH�RU�LPSO\�WKDW�\RX�FDQ�XVH�RQO\�
WKDW�OLFHQVHG�SURJUDP��<RX�FDQ�XVH�DQ\�IXQFWLRQDOO\�HTXLYDOHQW�SURJUDP�LQVWHDG�

$�UHDGHU¶V�FRPPHQW�IRUP�LV�SURYLGHG�DW�WKH�EDFN�RI�WKLV�SXEOLFDWLRQ��,I�WKH�IRUP�KDV�EHHQ�UHPRYHG�DGGUHVV�
FRPPHQWV�WR�3XEOLFDWLRQV�'HSDUWPHQW��,QWHUQDO�=LS�������������%XUQHW�5RDG��$XVWLQ��7H[DV�������������7R�
VHQG�FRPPHQWV�HOHFWURQLFDOO\��XVH�WKLV�FRPPHUFLDO�LQWHUQHW�DGGUHVV��DL[�NSXE#DXVWLQ�LEP�FRP��$Q\�
LQIRUPDWLRQ�WKDW�\RX�VXSSO\�PD\�EH�XVHG�ZLWKRXW�LQFXUULQJ�DQ\�REOLJDWLRQ�WR�\RX�

 &RS\ULJKW�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�������$OO�ULJKWV�UHVHUYHG�

1RWLFH�WR�8�6��*RYHUQPHQW�8VHUV²'RFXPHQWDWLRQ�5HODWHG�WR�5HVWULFWHG�5LJKWV²8VH��GXSOLFDWLRQ��RU�
GLVFORVXUH�LV�VXEMHFW�WR�UHVWULFWLRQV�VHW�IRUWK�LQ�*6$�$'3�6FKHGXOH�&RQWUDFW�



7UDGHPDUNV�DQG�$FNQRZOHGJPHQWV

$,;�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�

$,;ZLQGRZV�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�

,%0�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�

56������LV�D�UHJLVWHUHG�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�

63�LV�D�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�

1HW9LHZ�LV�D�WUDGHPDUN�RI�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ�
&RQFHSWV�DQG�)DFLOLWLHV� 3UHIDFH LLL



3U
HIDFH LY



&RQWHQWV
$ERXW�7KLV�*XLGH L[

&KDSWHU�� +$&03�IRU�$,; ���

+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,; ����������������� ���
+LJK�$YDLODELOLW\� ���������������������������������������������������������������������� ���
&OXVWHU�0XOWL�3URFHVVLQJ� �������������������������������������������������������� ���
7KH�$YDLODELOLW\�&RVWV�DQG�%HQHILWV�&RQWLQXXP ������������������ ���
+$&03�(QKDQFHG�6FDODELOLW\�IRU�$,; ��������������������������������� ���
+LJK�$YDLODELOLW\�IRU�1HWZRUN�)LOHV\VWHP�IRU�$,; ������������� ���
*RDO��(OLPLQDWLQJ�6FKHGXOHG�'RZQ�7LPH ���������������������������� ���

&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU� �������������������������������������������� ���
1RGHV� ����������������������������������������������������������������������������������������� ���
6KDUHG�([WHUQDO�'LVN�'HYLFHV� ������������������������������������������������ ���
1HWZRUNV� ����������������������������������������������������������������������������������� ���
1HWZRUN�$GDSWHUV� �������������������������������������������������������������������� ���
&OLHQWV� ���������������������������������������������������������������������������������������� ���
+$&03�IRU�$,;�5HTXLUHG�DQG�6XSSRUWHG�+DUGZDUH ��������� ���

&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV� ������������������������������������ ���
,GHQWLI\LQJ�&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV ���������� ���
'HILQLQJ�WKH�7DNHRYHU�5HODWLRQVKLSV�$PRQJ�&OXVWHU�1RGHV
����

6KDUHG�([WHUQDO�'LVN�$FFHVV ��������������������������������������������������������� ����
1RQ�&RQFXUUHQW�6KDUHG�([WHUQDO�'LVN�$FFHVV� �������������������� ����
&RQFXUUHQW�6KDUHG�([WHUQDO�'LVN�$FFHVV� ����������������������������� ����

&KDSWHU�� &OXVWHU�6RIWZDUH ���

+$&03�IRU�$,;�6RIWZDUH� ����������������������������������������������������������� ���
&OXVWHU�0DQDJHU� ������������������������������������������������������������������������������ ���

�&OXVWHU�&RQWUROOHU� ������������������������������������������������������������������� ���
1HWZRUN�,QWHUIDFH�0RGXOHV� ���������������������������������������������������� ���

&OXVWHU�608;�3HHU�DQG�6103�0RQLWRULQJ�3URJUDPV� ������������ ���
6103�6XSSRUW� ������������������������������������������������������������������������� ���

&OXVWHU�,QIRUPDWLRQ�3URJUDP� �������������������������������������������������������� ���
&OXVWHU�/RFN�0DQDJHU� ������������������������������������������������������������������� ���

/RFN�0DQDJHU�$3,V� ����������������������������������������������������������������� ���
&RQFHSWV�DQG�)DFLOLWLHV 3UHIDFH Y



&RQWHQWV

YL
&KDSWHU�� (QVXULQJ�&OXVWHU�$YDLODELOLW\ ���

2YHUYLHZ ������������������������������������������������������������������������������������������� ���
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU ����� ���

3RWHQWLDO�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU ��� ���
(OLPLQDWLQJ�1RGHV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH� ������������������� ���
(OLPLQDWLQJ�$SSOLFDWLRQV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH�������� ���
$SSOLFDWLRQV�,QWHJUDWHG�ZLWK�+$&03 ����������������������������������� ���
(OLPLQDWLQJ�1HWZRUN�$GDSWHUV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH ���
(OLPLQDWLQJ�1HWZRUNV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH� ������������� ���
(OLPLQDWLQJ�'LVNV�DQG�'LVN�$GDSWHUV�DV�D�6LQJOH�3RLQW�RI�
)DLOXUH ����������������������������������������������������������������������������������������� ����

0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03� ������������������� ����
'\QDPLF�5HFRQILJXUDWLRQ��'$5(� ���������������������������������������� ����
'$5(�5HVRXUFH�0LJUDWLRQ ������������������������������������������������������ ����
'\QDPLF�$GDSWHU�6ZDS ����������������������������������������������������������� ����
&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&� ���������������������������� ����

0LQLPL]LQJ�8QVFKHGXOHG�'RZQ�7LPH��)DVW�5HFRYHU\ ������������� ����
)DVW�5HFRYHU\ ���������������������������������������������������������������������������� ����

&KDSWHU�� &OXVWHU�(YHQWV� ���

&OXVWHU�(YHQWV ���������������������������������������������������������������������������������� ���
3URFHVVLQJ�&OXVWHU�(YHQWV� ������������������������������������������������������� ���
(PXODWLQJ�&OXVWHU�(YHQWV �������������������������������������������������������� ���
&XVWRPL]LQJ�(YHQW�3URFHVVLQJ��� �������������������������������������������� ���

&KDSWHU�� &OXVWHU�&RQILJXUDWLRQV� ���

6DPSOH�&OXVWHU�&RQILJXUDWLRQV ������������������������������������������������������ ���
6WDQGE\�&RQILJXUDWLRQV�ZLWK�&DVFDGLQJ�5HVRXUFH�*URXSV ���
6WDQGE\�&RQILJXUDWLRQV�ZLWK�5RWDWLQJ�5HVRXUFH�*URXSV ��� ���

7DNHRYHU�&RQILJXUDWLRQV� ��������������������������������������������������������������� ���
2QH�6LGHG�7DNHRYHU�8VLQJ�&DVFDGLQJ�5HVRXUFH�*URXSV ��� ���
0XWXDO�7DNHRYHU�8VLQJ�&DVFDGLQJ�5HVRXUFH�*URXSV ��������� ���
7ZR�1RGH�0XWXDO�7DNHRYHU�&RQILJXUDWLRQ�IRU�&RQFXUUHQW�
$FFHVV ����������������������������������������������������������������������������������������� ���
(LJKW�1RGH�0XWXDO�7DNHRYHU�&RQILJXUDWLRQ�IRU�&RQFXUUHQW�
$FFHVV ����������������������������������������������������������������������������������������� ���
&RQFHSWV�DQG�)DFLOLWLHV



&RQWHQWV
&KDSWHU�� $GPLQLVWUDWLYH�)DFLOLWLHV ���

2YHUYLHZ ������������������������������������������������������������������������������������������� ���
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV �������������������������������������������� ���

3ODQQLQJ�:RUNVKHHWV ���������������������������������������������������������������� ���
60,7�,QWHUIDFH �������������������������������������������������������������������������� ���
&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&��8WLOLW\ ��������������� ���
4XLFN�&RQILJXUDWLRQ�8WLOLW\ ����������������������������������������������������� ���
&OXVWHU�6QDSVKRW�8WLOLW\ ����������������������������������������������������������� ���
7DVN*XLGH�IRU�&UHDWLQJ�6KDUHG�9ROXPH�*URXSV ������������������ ���
&XVWRPL]HG�(YHQW�3URFHVVLQJ ������������������������������������������������� ���
960�*UDSKLFDO�&RQILJXUDWLRQ�$SSOLFDWLRQ �������������������������� ���
'$5(�5HVRXUFH�0LJUDWLRQ�8WLOLW\ ����������������������������������������� ���

0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV �������������������������������������������������� ���
+$9LHZ�&OXVWHU�0RQLWRULQJ�8WLOLW\� ������������������������������������� ���
&OXVWHU�0RQLWRULQJ�ZLWK�7LYROL� ���������������������������������������������� ���
&OXVWHU�6WDWXV�8WLOLW\��FOVWDW� ��������������������������������������������������� ���
&OXVWHU�9HULILFDWLRQ�8WLOLW\��FOYHULI\�� ����������������������������������� ���
&OXVWHU�'LDJQRVWLF�8WLOLW\� ������������������������������������������������������� ���
/RJ�)LOHV� ������������������������������������������������������������������������������������ ���
+$&03�IRU�$,;�&OXVWHU�6WDWXV�,QIRUPDWLRQ�)LOH ��������������� ����
(QKDQFHG�6HFXULW\�8WLOLW\� ������������������������������������������������������� ����
$XWRPDWLF�(UURU�1RWLILFDWLRQ �������������������������������������������������� ����

(PXODWLRQ�7RROV ������������������������������������������������������������������������������� ����
+$&03�IRU�$,;�(YHQW�(PXODWRU ������������������������������������������ ����
(PXODWLRQ�RI�(UURU�/RJ�'ULYHQ�(YHQWV ���������������������������������� ����

,QGH[ ;��
&RQFHSWV�DQG�)DFLOLWLHV 3UHIDFH YLL



&RQWHQWV

YLL
L &RQFHSWV�DQG�)DFLOLWLHV



$ERXW�7KLV�*XLGH

7KLV�JXLGH�LQWURGXFHV�+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,;��+$&03�IRU�$,;���
9HUVLRQ������7KRXJK�LW�LV�SULPDULO\�LQWHQGHG�WR�GHVFULEH�WKH�+$&03�EDVH�V\VWHP��WKH�SURGXFW�
VXEV\VWHP�+$&03�(6�LV�DOVR�GLVFXVVHG�EULHIO\�ZKHUH�DSSURSULDWH�

:KR�6KRXOG�8VH�7KLV�*XLGH

6\VWHP�DGPLQLVWUDWRUV��V\VWHP�HQJLQHHUV��DQG�RWKHU�LQIRUPDWLRQ�V\VWHPV�SURIHVVLRQDOV�ZKR�
ZDQW�WR�OHDUQ�DERXW�IHDWXUHV�DQG�IXQFWLRQDOLW\�SURYLGHG�E\�WKH�+$&03�IRU�$,;�VRIWZDUH�RQ�
56������PDFKLQHV�VKRXOG�UHDG�WKLV�JXLGH�

+RZ�WR�8VH�7KLV�*XLGH

7KH�JXLGH�FRQWDLQV�WKH�IROORZLQJ�FKDSWHUV�

� &KDSWHU����+$&03�IRU�$,;��GHILQHV�KLJK�DYDLODELOLW\�DQG�FOXVWHU�PXOWL�SURFHVVLQJ��DQG�
GHVFULEHV�DQ�+$&03�FOXVWHU�IURP�D�IXQFWLRQDO�SHUVSHFWLYH�

� &KDSWHU����&OXVWHU�6RIWZDUH��GHVFULEHV�WKH�+$&03�IRU�$,;�VRIWZDUH�WKDW�LPSOHPHQWV�D�
KLJKO\�DYDLODEOH�HQYLURQPHQW�

� &KDSWHU����(QVXULQJ�&OXVWHU�$YDLODELOLW\��GHVFULEHV�KRZ�WKH�+$&03�IRU�$,;�VRIWZDUH�
HOLPLQDWHV�NH\�V\VWHP�FRPSRQHQWV�DV�VLQJOH�SRLQWV�RI�IDLOXUH�LQ�D�FOXVWHU�

� &KDSWHU����&OXVWHU�(YHQWV��GHVFULEHV�KRZ�WKH�+$&03�IRU�$,;�VRIWZDUH�UHVSRQGV�WR�
FKDQJHV�LQ�D�FOXVWHU�WR�PDLQWDLQ�KLJK�DYDLODELOLW\�

� &KDSWHU����&OXVWHU�&RQILJXUDWLRQV��SURYLGHV�H[DPSOHV�RI�WKH�W\SHV�RI�FOXVWHU�FRQILJXUDWLRQV�
VXSSRUWHG�E\�WKH�+$&03�IRU�$,;�VRIWZDUH�

� &KDSWHU����$GPLQLVWUDWLYH�)DFLOLWLHV��GHVFULEHV�WKH�LQVWDOODWLRQ��FRQILJXUDWLRQ��DQG�
DGPLQLVWUDWLYH�WRROV�VXSSOLHG�ZLWK�WKH�+$&03�IRU�$,;�VRIWZDUH�

+LJKOLJKWLQJ

7KLV�JXLGH�XVHV�WKH�IROORZLQJ�KLJKOLJKWLQJ�FRQYHQWLRQV�

,WDOLF� ,GHQWLILHV�QHZ�WHUPV�RU�FRQFHSWV��RU�LQGLFDWHV�HPSKDVLV�

%ROG� ,GHQWLILHV�URXWLQHV��FRPPDQGV��NH\ZRUGV��ILOHV��GLUHFWRULHV��PHQX�LWHPV��DQG�
RWKHU�LWHPV�ZKRVH�DFWXDO�QDPHV�DUH�SUHGHILQHG�E\�WKH�V\VWHP�

0RQRVSDFH� ,GHQWLILHV�H[DPSOHV�RI�VSHFLILF�GDWD�YDOXHV��H[DPSOHV�RI�WH[W�VLPLODU�WR�ZKDW�
\RX�PLJKW�VHH�GLVSOD\HG��H[DPSOHV�RI�SURJUDP�FRGH�VLPLODU�WR�ZKDW�\RX�
PLJKW�ZULWH�DV�D�SURJUDPPHU��PHVVDJHV�IURP�WKH�V\VWHP��RU�LQIRUPDWLRQ�WKDW�
\RX�VKRXOG�DFWXDOO\�W\SH�
&RQFHSWV�DQG�)DFLOLWLHV 3UHIDFH L[



[

,62�����

,62������UHJLVWHUHG�TXDOLW\�V\VWHPV�ZHUH�XVHG�LQ�WKH�GHYHORSPHQW�DQG�PDQXIDFWXULQJ�RI�WKLV�
SURGXFW�

5HODWHG�3XEOLFDWLRQV

7KH�IROORZLQJ�ERRNV�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�+$&03�IRU�$,;�

� 5HOHDVH�1RWHV�LQ��XVU�OSS�FOXVWHU�GRF�UHOHDVHBQRWHV�GHVFULEH�KDUGZDUH�DQG�VRIWZDUH�
UHTXLUHPHQWV

� +$&03�IRU�$,;��9HUVLRQ������3ODQQLQJ�*XLGH��RUGHU�QXPEHU�6&����������

� +$&03�IRU�$,;��9HUVLRQ������,QVWDOODWLRQ�*XLGH��RUGHU�QXPEHU�6&����������

� +$&03�IRU�$,;��9HUVLRQ������$GPLQLVWUDWLRQ�*XLGH��RUGHU�QXPEHU�6&����������

� +$&03�IRU�$,;��9HUVLRQ������7URXEOHVKRRWLQJ�*XLGH��RUGHU�QXPEHU�6&����������

� +$&03�IRU�$,;��9HUVLRQ������3URJUDPPLQJ�/RFNLQJ�$SSOLFDWLRQV��RUGHU�QXPEHU�
6&����������

� +$&03�IRU�$,;��9HUVLRQ������3URJUDPPLQJ�&OLHQW�$SSOLFDWLRQV��RUGHU�QXPEHU�
6&����������

� +$&03�IRU�$,;��9HUVLRQ������0DVWHU�,QGH[�DQG�*ORVVDU\��RUGHU�QXPEHU�6&����������

� +$&03�IRU�$,;��9HUVLRQ������(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�
*XLGH��9RO�����RUGHU�QXPEHU�6&����������

� +$&03�IRU�$,;��9HUVLRQ������(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�
*XLGH��9RO�����RUGHU�QXPEHU�6&����������

� ,%0�,QWHUQDWLRQDO�3URJUDP�/LFHQVH�$JUHHPHQW��RUGHU�QXPEHU�6��+�����

,Q�DGGLWLRQ��LI�\RX�DUH�FRQILJXULQJ�DQ�+$&03�FOXVWHU�RQ�DQ�56������63�V\VWHP��VHH�
$SSHQGL[�)�RI�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH��RU�UHDG�WKH�$,;�+LJK�$YDLODELOLW\�
&OXVWHU�0XOWL�3URFHVVLQJ�IRU�32:(5SDUDOOHO�63�GRFXPHQW�IRU�PRUH�LQIRUPDWLRQ�

2UGHULQJ�3XEOLFDWLRQV

7R�RUGHU�DGGLWLRQDO�FRSLHV�RI�WKLV�JXLGH��XVH�RUGHU�QXPEHU�6&�����������

<RX�FDQ�RUGHU�DGGLWLRQDO�,%0�SXEOLFDWLRQV�IURP�\RXU�,%0�VDOHV�UHSUHVHQWDWLYH�RU��LQ�WKH�8�6���
IURP�,%0�&XVWRPHU�3XEOLFDWLRQV�6XSSRUW�DW�����������������,I�\RX�EHOLHYH�\RX�DUH�HQWLWOHG�WR�
SXEOLFDWLRQV�WKDW�ZHUH�QRW�VKLSSHG�ZLWK�\RXU�+$&03�IRU�$,;�SXUFKDVH��FRQWDFW�\RXU�,%0�
VDOHV�UHSUHVHQWDWLYH�RU�&XVWRPHU�3XEOLFDWLRQV�6XSSRUW�IRU�DVVLVWDQFH�

2Q�WKH�:RUOG�:LGH�:HE��HQWHU�WKH�IROORZLQJ�85/�WR�DFFHVV�DQ�RQOLQH�OLEUDU\�RI�GRFXPHQWDWLRQ�
FRYHULQJ�$,;��56�������DQG�UHODWHG�SURGXFWV�

KWWS���ZZZ�UV�����LEP�FRP�DL[�OLEUDU\
&RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,;
�

&KDSWHU�� +$&03�IRU�$,;

7KLV�FKDSWHU�ILUVW�GLVFXVVHV�WKH�FRQFHSWV�RI�KLJK�DYDLODELOLW\�DQG�FOXVWHU�PXOWL�SURFHVVLQJ��DQG�
WKHQ�GHVFULEHV�DQ�+$&03�FOXVWHU�IURP�D�IXQFWLRQDO�SHUVSHFWLYH�

+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,;
,%0
V�WRRO�IRU�EXLOGLQJ�81,;�EDVHG�PLVVLRQ�FULWLFDO�FRPSXWLQJ�SODWIRUPV�LV�WKH�+$&03�IRU�
$,;�VRIWZDUH��7KH�+$&03�IRU�$,;�VRIWZDUH�HQVXUHV�WKDW�FULWLFDO�UHVRXUFHV�DUH�DYDLODEOH�IRU�
SURFHVVLQJ��+$&03�IRU�$,;�KDV�WZR�PDMRU�FRPSRQHQWV��KLJK�DYDLODELOLW\��+$��DQG�FOXVWHU�
PXOWL�SURFHVVLQJ��&03��

+LJK�$YDLODELOLW\�

8QWLO�UHFHQWO\��WKH�RQO\�DYHQXH�IRU�DFKLHYLQJ�KLJK�DYDLODELOLW\�LQ�WKH�81,;�UHDOP�ZDV�WKURXJK�
IDXOW�WROHUDQW�WHFKQRORJ\��)DXOW�WROHUDQFH�UHOLHV�RQ�VSHFLDOL]HG�KDUGZDUH�WR�GHWHFW�D�KDUGZDUH�
IDXOW�DQG�LQVWDQWDQHRXVO\�VZLWFK�WR�D�UHGXQGDQW�KDUGZDUH�FRPSRQHQW²ZKHWKHU�WKH�IDLOHG�
FRPSRQHQW�LV�D�SURFHVVRU��PHPRU\�ERDUG��SRZHU�VXSSO\��,�2�VXEV\VWHP��RU�VWRUDJH�VXEV\VWHP��
$OWKRXJK�WKLV�FXWRYHU�LV�DSSDUHQWO\�VHDPOHVV�DQG�RIIHUV�QRQ�VWRS�VHUYLFH��D�KLJK�SUHPLXP�LV�
SDLG�LQ�ERWK�KDUGZDUH�FRVW�DQG�SHUIRUPDQFH�EHFDXVH�WKH�UHGXQGDQW�FRPSRQHQWV�GR�QR�
SURFHVVLQJ��0RUH�LPSRUWDQWO\��WKH�IDXOW�WROHUDQW�PRGHO�GRHV�QRW�DGGUHVV�VRIWZDUH�IDLOXUHV��E\�
IDU�WKH�PRVW�FRPPRQ�UHDVRQ�IRU�GRZQ�WLPH��

+LJK�DYDLODELOLW\�YLHZV�DYDLODELOLW\�QRW�DV�D�VHULHV�RI�UHSOLFDWHG�SK\VLFDO�FRPSRQHQWV��EXW�UDWKHU�
DV�D�VHW�RI�V\VWHP�ZLGH��VKDUHG�UHVRXUFHV�WKDW�FRRSHUDWH�WR�JXDUDQWHH�HVVHQWLDO�VHUYLFHV��+LJK�
DYDLODELOLW\�FRPELQHV�VRIWZDUH�ZLWK�LQGXVWU\�VWDQGDUG�KDUGZDUH�WR�PLQLPL]H�GRZQ�WLPH�E\�
TXLFNO\�UHVWRULQJ�HVVHQWLDO�VHUYLFHV�ZKHQ�D�V\VWHP��FRPSRQHQW��RU�DSSOLFDWLRQ�IDLOV��:KLOH�QRW�
LQVWDQWDQHRXV��VHUYLFHV�DUH�UHVWRUHG�UDSLGO\��RIWHQ�LQ�OHVV�WKDQ�D�PLQXWH��

7KH�GLIIHUHQFH�EHWZHHQ�IDXOW�WROHUDQFH�DQG�KLJK�DYDLODELOLW\��WKHQ��LV�WKLV��$�IDXOW�WROHUDQW�
HQYLURQPHQW�KDV�QR�VHUYLFH�LQWHUUXSWLRQ��ZKLOH�D�KLJKO\�DYDLODEOH�HQYLURQPHQW�KDV�D�PLQLPDO�
VHUYLFH�LQWHUUXSWLRQ��0DQ\�VLWHV�DUH�ZLOOLQJ�WR�DEVRUE�D�VPDOO�DPRXQW�RI�GRZQ�WLPH�ZLWK�KLJK�
DYDLODELOLW\�UDWKHU�WKDQ�SD\�WKH�PXFK�KLJKHU�FRVW�RI�SURYLGLQJ�IDXOW�WROHUDQFH��$GGLWLRQDOO\��LQ�
PRVW�KLJKO\�DYDLODEOH�FRQILJXUDWLRQV��WKH�EDFNXS�SURFHVVRUV�DUH�DYDLODEOH�IRU�XVH�GXULQJ�QRUPDO�
RSHUDWLRQ�

+LJK�DYDLODELOLW\�V\VWHPV�DUH�DQ�H[FHOOHQW�VROXWLRQ�IRU�DSSOLFDWLRQV�WKDW�FDQ�ZLWKVWDQG�D�VKRUW�
LQWHUUXSWLRQ�VKRXOG�D�IDLOXUH�RFFXU��EXW�ZKLFK�PXVW�EH�UHVWRUHG�TXLFNO\��6RPH�LQGXVWULHV�KDYH�
DSSOLFDWLRQV�VR�WLPH�FULWLFDO�WKDW�WKH\�FDQQRW�ZLWKVWDQG�HYHQ�D�IHZ�VHFRQGV�RI�GRZQ�WLPH��0DQ\�
RWKHU�LQGXVWULHV��KRZHYHU��FDQ�ZLWKVWDQG�VPDOO�SHULRGV�RI�WLPH�ZKHQ�WKHLU�GDWDEDVH�LV�
XQDYDLODEOH��)RU�WKRVH�LQGXVWULHV��+$&03�IRU�$,;�FDQ�SURYLGH�WKH�QHFHVVDU\�FRQWLQXLW\�RI�
VHUYLFH�ZLWKRXW�WRWDO�UHGXQGDQF\�

&OXVWHU�0XOWL�3URFHVVLQJ�

&OXVWHU�PXOWL�SURFHVVLQJ�LV�D�JURXS�RI�ORRVHO\�FRXSOHG�PDFKLQHV�QHWZRUNHG�WRJHWKHU��VKDULQJ�
GLVN�UHVRXUFHV��,Q�D�FOXVWHU��PXOWLSOH�VHUYHU�PDFKLQHV�FRRSHUDWH�WR�SURYLGH�D�VHW�RI�VHUYLFHV�RU�
UHVRXUFHV�WR�FOLHQWV��
&RQFHSWV�DQG�)DFLOLWLHV ���



+$&03�IRU�$,;
+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,;

���
&OXVWHULQJ�WZR�RU�PRUH�VHUYHUV�WR�EDFN�XS�FULWLFDO�DSSOLFDWLRQV�LV�D�FRVW�HIIHFWLYH�KLJK�
DYDLODELOLW\�RSWLRQ��<RX�FDQ�XVH�PRUH�RI�\RXU�VLWH¶V�FRPSXWLQJ�SRZHU�ZKLOH�HQVXULQJ�WKDW�
FULWLFDO�DSSOLFDWLRQV�UHVXPH�RSHUDWLRQV�DIWHU�D�PLQLPDO�LQWHUUXSWLRQ�FDXVHG�E\�D�KDUGZDUH�RU�
VRIWZDUH�IDLOXUH�

&OXVWHU�PXOWL�SURFHVVLQJ�DOVR�SURYLGHV�D�JUDGXDO��VFDODEOH�JURZWK�SDWK��,W�LV�HDV\�WR�DGG�D�
SURFHVVRU�WR�WKH�FOXVWHU�WR�VKDUH�WKH�JURZLQJ�ZRUNORDG��<RX�FDQ�DOVR�XSJUDGH�RQH�RU�PRUH�RI�
WKH�SURFHVVRUV�LQ�WKH�FOXVWHU�WR�D�PRUH�SRZHUIXO�PRGHO��,I�\RX�ZHUH�XVLQJ�D�IDXOW�WROHUDQW�
VWUDWHJ\��\RX�PXVW�DGG�WZR�SURFHVVRUV��RQH�DV�D�UHGXQGDQW�EDFNXS�WKDW�GRHV�QR�SURFHVVLQJ�
GXULQJ�QRUPDO�RSHUDWLRQV�

7KH�$YDLODELOLW\�&RVWV�DQG�%HQHILWV�&RQWLQXXP

7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�FRVWV�DQG�EHQHILWV�RI�DYDLODELOLW\�WHFKQRORJLHV�

&RVW�DQG�%HQHILWV�RI�$YDLODELOLW\�7HFKQRORJLHV

$V�\RX�FDQ�VHH��DYDLODELOLW\�LV�QRW�DQ�DOO�RU�QRWKLQJ�SURSRVLWLRQ��7KLQN�RI�DYDLODELOLW\�DV�D�
FRQWLQXXP��5HOLDEOH�KDUGZDUH�DQG�VRIWZDUH�SURYLGH�WKH�EDVH�OHYHO�RI�DYDLODELOLW\��$GYDQFHG�
IHDWXUHV�VXFK�DV�5$,'�GHYLFHV�SURYLGH�DQ�HQKDQFHG�OHYHO�RI�DYDLODELOLW\��+LJK�DYDLODELOLW\�
VRIWZDUH�SURYLGHV�QHDU�FRQWLQXRXV�DFFHVV�WR�GDWD�DQG�DSSOLFDWLRQV��)DXOW�WROHUDQW�V\VWHPV�HQVXUH�
WKH�FRQVWDQW�DYDLODELOLW\�RI�WKH�HQWLUH�V\VWHP��EXW�DW�D�KLJKHU�FRVW�

+$&03�(QKDQFHG�6FDODELOLW\�IRU�$,;

+$&03�IRU�$,;�DOVR�RIIHUV�D�SURGXFW�VXEV\VWHP�FDOOHG�(QKDQFHG�6FDODELOLW\��+$&03�(6�
WDNHV�DGYDQWDJH�RI�56&7�IHDWXUHV�WR�EULQJ�JUHDWHU�VFDODELOLW\��+$&03�(6�FOXVWHUV�FDQ�KDYH�XS�
WR����QRGHV�ZLWK�QRQ�FRQFXUUHQW�DFFHVV��RU�XS�WR���QRGHV�ZLWK�FRQFXUUHQW�DFFHVV��&RQFXUUHQW�
DFFHVV�+$&03�(6�FOXVWHUV�UHTXLUH�WKH�&RQFXUUHQW�5HVRXUFH�0DQDJHU��&50��IHDWXUH�

)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�DERXW�+$&03�(6��VHH�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�
DQG�$GPLQLVWUDWLRQ�*XLGH��9ROV����DQG���
&RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
+LJK�$YDLODELOLW\�&OXVWHU�0XOWL�3URFHVVLQJ�IRU�$,;
+LJK�$YDLODELOLW\�IRU�1HWZRUN�)LOHV\VWHP�IRU�$,;

3ULRU�WR�YHUVLRQ������+$&03�IRU�$,;�LQFOXGHG�D�VHSDUDWH�SURGXFW�VXEV\VWHP�FDOOHG�+LJK�
$YDLODELOLW\�IRU�1HWZRUN�)LOH�6\VWHP�IRU�$,;��+$1)6�IRU�$,;���+$1)6�IRU�$,;�SURYLGHG�
UHOLDEOH�1)6�VHUYHU�FDSDELOLW\�E\�DOORZLQJ�D�EDFNXS�SURFHVVRU�WR�UHFRYHU�FXUUHQW�1)6�DFWLYLW\�
VKRXOG�WKH�SULPDU\�1)6�VHUYHU�IDLO��7KH�+$1)6�VSHFLDO�IXQFWLRQDOLW\�H[WHQGHG�WKH�+$&03�
DUFKLWHFWXUH��KLJKO\�DYDLODEOH�ILOHV\VWHPV�DQG�GDWD��WR�LQFOXGH�KLJKO\�DYDLODEOH�PRGLILFDWLRQV�
DQG�ORFNV�RQ�1)6�ILOHV\VWHPV��:KLOH�+$&03�FOXVWHUV�FDQ�FRQWDLQ�XS�WR�HLJKW�QRGHV��+$1)6�
FOXVWHUV�FRXOG�KDYH�D�PD[LPXP�RI�WZR�QRGHV�

+$1)6�)XQFWLRQDOLW\�$GGHG�WR�2WKHU�+$&03�����3URGXFWV

,Q�YHUVLRQ������WKH�+$1)6�H[WHQGHG�IXQFWLRQDOLW\�KDV�EHHQ�DGGHG�WR�WKH�EDVLF�+$&03�
DUFKLWHFWXUH��7KH�IROORZLQJ�HQKDQFHPHQWV�DUH�LQFOXGHG�LQ�YHUVLRQ�����RI�WKH�+$&03�IRU�$,;�
SURGXFW�DQG�WKH�+$&03�(6��HQKDQFHG�VFDODELOLW\��SURGXFW�VXEV\VWHP�

� <RX�FDQ�XVH�WKH�UHOLDEOH�1)6�VHUYHU�FDSDELOLW\�WKDW�SUHVHUYHV�ORFNV�DQG�GXSFDFKH����QRGH�
FOXVWHUV�RQO\��

� <RX�FDQ�VSHFLI\�D�QHWZRUN�IRU�1)6�PRXQWLQJ�

� <RX�FDQ�GHILQH�1)6�H[SRUWV�DQG�PRXQWV�DW�WKH�GLUHFWRU\�OHYHO�

� <RX�FDQ�VSHFLI\�H[SRUW�RSWLRQV�IRU�1)6�H[SRUWHG�GLUHFWRULHV�DQG�ILOHV\VWHPV�

)RU�PRUH�LQIRUPDWLRQ�RQ�WKLV�DGGHG�IXQFWLRQDOLW\��UHIHU�WR�WKH�+$&03�IRU�$,;�3ODQQLQJ�*XLGH��
WKH�VHFWLRQ�8VLQJ�1)6�ZLWK�+$&03�RQ�SDJH�������DQG�LQ�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�
*XLGH�WKH�VHFWLRQ�1)6�([SRUWLQJ�)LOHV\VWHPV�DQG�'LUHFWRULHV�RQ�SDJH������

,Q�DGGLWLRQ��IRU�+$&03�(6��VHH�&KDSWHU�����$GGLWLRQDO�7DVNV��1)6�DQG�5XQ�7LPH�3DUDPHWHUV�
RI�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH��9RO����

*RDO��(OLPLQDWLQJ�6FKHGXOHG�'RZQ�7LPH

7KH�SULPDU\�JRDO�RI�KLJK�DYDLODELOLW\�FOXVWHULQJ�VRIWZDUH�LV�WR�PLQLPL]H��RU�LGHDOO\��HOLPLQDWH��
WKH�QHHG�WR�WDNH�\RXU�UHVRXUFHV�RXW�RI�VHUYLFH�GXULQJ�PDLQWHQDQFH�DQG�UHFRQILJXUDWLRQ�DFWLYLWLHV��

+$&03�IRU�$,;�VRIWZDUH�RSWLPL]HV�DYDLODELOLW\�E\�DOORZLQJ�IRU�WKH�G\QDPLF�UHFRQILJXUDWLRQ�
RI�UXQQLQJ�FOXVWHUV��0RVW�URXWLQH�FOXVWHU�PDLQWHQDQFH�WDVNV��VXFK�DV�DGGLQJ�RU�UHPRYLQJ�D�QRGH�
RU�FKDQJLQJ�WKH�SULRULW\�RI�QRGHV�SDUWLFLSDWLQJ�LQ�D�UHVRXUFH�JURXS��FDQ�EH�DSSOLHG�WR�DQ�DFWLYH�
FOXVWHU�ZLWKRXW�VWRSSLQJ�DQG�UHVWDUWLQJ�FOXVWHU�VHUYLFHV��)RU�FRQFHSWXDO�LQIRUPDWLRQ�DERXW�
G\QDPLF�UHFRQILJXUDWLRQ��VHH�&KDSWHU����(QVXULQJ�&OXVWHU�$YDLODELOLW\��)RU�GHWDLOV�DERXW�KRZ�
WR�XVH�G\QDPLF�UHFRQILJXUDWLRQ�WR�FKDQJH�WKH�FRQILJXUDWLRQ�RI�D�UXQQLQJ�FOXVWHU��VHH�WKH�
+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�

,Q�DGGLWLRQ��\RX�FDQ�NHHS�DQ�+$&03�FOXVWHU�RQOLQH�ZKLOH�PDNLQJ�FRQILJXUDWLRQ�FKDQJHV�E\�
XVLQJ�WKH�&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&��IDFLOLW\��&�632&�PDNHV�FOXVWHU�
PDQDJHPHQW�HDVLHU��DV�LW�DOORZV�\RX�WR�PDNH�FKDQJHV�WR�VKDUHG�YROXPH�JURXSV��XVHUV��DQG�
JURXSV�DFURVV�WKH�FOXVWHU�IURP�D�VLQJOH�QRGH��7KH�FKDQJHV�DUH�SURSDJDWHG�WUDQVSDUHQWO\�WR�RWKHU�
FOXVWHU�QRGHV�
&RQFHSWV�DQG�)DFLOLWLHV ���



+$&03�IRU�$,;
&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU

���
&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU�
$Q�+$&03�FOXVWHU�LV�PDGH�XS�RI�WKH�IROORZLQJ�FRPSRQHQWV�

� 1RGHV

� 6KDUHG�H[WHUQDO�GLVN�GHYLFHV

� 1HWZRUNV

� 1HWZRUN�DGDSWHUV

� &OLHQWV

7KH�+$&03�IRU�$,;�VRIWZDUH�DOORZV�\RX�WR�FRPELQH�WKHVH�FRPSRQHQWV�LQWR�D�ZLGH�UDQJH�RI�
FOXVWHU�FRQILJXUDWLRQV�RQ�56������V\VWHPV��SURYLGLQJ�\RX�ZLWK�IOH[LELOLW\�LQ�EXLOGLQJ�D�FOXVWHU�
WKDW�PHHWV�\RXU�SURFHVVLQJ�UHTXLUHPHQWV��7KH�IROORZLQJ�ILJXUH�VKRZV�RQH�H[DPSOH�RI�DQ�
+$&03�FOXVWHU��2WKHU�+$&03�FOXVWHUV�FRXOG�ORRN�YHU\�GLIIHUHQW²GHSHQGLQJ�RQ�WKH�QXPEHU�
RI�SURFHVVRUV��WKH�FKRLFH�RI�QHWZRUNLQJ�DQG�GLVN�WHFKQRORJLHV��DQG�VR�RQ��&KDSWHU����&OXVWHU�
&RQILJXUDWLRQV��GHVFULEHV�H[DPSOHV�RI�WKH�W\SHV�RI�FOXVWHU�FRQILJXUDWLRQV�VXSSRUWHG�E\�WKH�
+$&03�IRU�$,;�VRIWZDUH�

$Q�([DPSOH�RI�DQ�+$&03�&OXVWHU

Public LAN1

Public LAN2

Clients

Disk busses

Nodes

Shared disk with mirrors

Private LAN
&RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU
1RGHV�

1RGHV�IRUP�WKH�FRUH�RI�DQ�+$&03�FOXVWHU��$�QRGH�LV�D�SURFHVVRU�WKDW�UXQV�ERWK�$,;�DQG�WKH�
+$&03�IRU�$,;�VRIWZDUH��7KH�+$&03�IRU�$,;�VRIWZDUH�VXSSRUWV�56������XQLSURFHVVRU�DQG�
V\PPHWULF�PXOWLSURFHVVRU��603��V\VWHPV�DQG�WKH�6FDODEOH�32:(53DUDOOHO�SURFHVVRU��63��
V\VWHPV�DV�FOXVWHU�QRGHV��7R�WKH�+$&03�IRU�$,;�VRIWZDUH��DQ�603�V\VWHP�ORRNV�MXVW�OLNH�D�
XQLSURFHVVRU��603�V\VWHPV�SURYLGH�D�FRVW�HIIHFWLYH�ZD\�WR�LQFUHDVH�FOXVWHU�WKURXJKSXW��(DFK�
QRGH�LQ�WKH�FOXVWHU�FDQ�EH�D�ODUJH�603�PDFKLQH��H[WHQGLQJ�DQ�+$&03�FOXVWHU�IDU�EH\RQG�WKH�
OLPLWV�RI�D�VLQJOH�V\VWHP�DQG�DOORZLQJ�WKRXVDQGV�RI�FOLHQWV�WR�FRQQHFW�WR�D�VLQJOH�GDWDEDVH�

7KH�63�LV�D�SDUDOOHO�SURFHVVLQJ�PDFKLQH�WKDW�LQFOXGHV�WZR�WR�����SURFHVVRUV�FRQQHFWHG�E\�D�
KLJK�SHUIRUPDQFH�VZLWFK��7KH�63�OHYHUDJHV�WKH�RXWVWDQGLQJ�UHOLDELOLW\�RI�WKH�56������VHULHV�E\�
LQFOXGLQJ�PDQ\�VWDQGDUG�5������KDUGZDUH�FRPSRQHQWV�LQ�LWV�GHVLJQ��7KH�63¶V�DUFKLWHFWXUH�WKHQ�
H[WHQGV�WKLV�UHOLDELOLW\�E\�HQDEOLQJ�SURFHVVLQJ�WR�FRQWLQXH�IROORZLQJ�WKH�IDLOXUH�RI�FHUWDLQ�
FRPSRQHQWV��7KH�63�DQG�LWV�VXSSRUWHG�GLVN�VXEV\VWHPV�SURYLGH�D�UREXVW��VWDEOH�SODWIRUP�IRU�
EXLOGLQJ�KLJKO\�DYDLODEOH�FOXVWHUV��)RU�PRUH�LQIRUPDWLRQ�RQ�63�KDUGZDUH�IRU�+$&03��VHH�WKH�
+$&03�IRU�$,;��,QVWDOODWLRQ�*XLGH��$SSHQGL[�)��RU�IRU�+$&03�(6��WKH�(QKDQFHG�6FDODELOLW\�
,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

,Q�DQ�+$&03�FOXVWHU��HDFK�QRGH�LV�LGHQWLILHG�E\�D�XQLTXH�QDPH��$�QRGH�PD\�RZQ�D�VHW�RI�
UHVRXUFHV²GLVNV��YROXPH�JURXSV��ILOHV\VWHPV��QHWZRUNV��QHWZRUN�DGGUHVVHV��DQG�DSSOLFDWLRQV��
&OXVWHU�UHVRXUFHV�DUH�GLVFXVVHG�LQ�GHWDLO�ODWHU�LQ�WKLV�FKDSWHU��7\SLFDOO\��D�QRGH�UXQV�D�VHUYHU�RU�
³EDFN�HQG´�DSSOLFDWLRQ�WKDW�DFFHVVHV�GDWD�RQ�WKH�VKDUHG�H[WHUQDO�GLVNV��$SSOLFDWLRQV�DUH�
GLVFXVVHG�ODWHU�LQ�WKLV�FKDSWHU�

7KH�+$&03�IRU�$,;�VRIWZDUH�VXSSRUWV�IURP�WZR�WR�HLJKW�QRGHV�LQ�D�FOXVWHU��GHSHQGLQJ�RQ�WKH�
GLVN�WHFKQRORJ\�XVHG�IRU�WKH�VKDUHG�H[WHUQDO�GLVNV��6KDUHG�H[WHUQDO�GLVNV�DUH�GLVFXVVHG�ODWHU�LQ�
WKLV�FKDSWHU��+$&03�(6�FOXVWHUV�FDQ�KDYH�XS�WR����QRGHV�LQ�D�FOXVWHU�

6RIWZDUH�&RPSRQHQWV�RI�DQ�+$&03�IRU�$,;�1RGH

7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�OD\HUV�RI�VRIWZDUH�RQ�D�QRGH�LQ�DQ�+$&03�FOXVWHU��
&RQFHSWV�DQG�)DFLOLWLHV ���



+$&03�IRU�$,;
&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU

���
$�0RGHO�RI�DQ�+$&03�IRU�$,;�&OXVWHU�1RGH

7KH�IROORZLQJ�OLVW�GHVFULEHV�HDFK�OD\HU�

� $SSOLFDWLRQV²6RIWZDUH�WKDW�XVHV�WKH�VHUYLFHV�SURYLGHG�E\�WKH�$,;�DQG�+$&03�IRU�$,;�
VRIWZDUH��DQG�WKDW�FDQ�EH�VWDUWHG�DQG�VWRSSHG�E\�WKH�+$&03�IRU�$,;�VRIWZDUH��
$SSOLFDWLRQV�FDQ�DOVR�LQFRUSRUDWH�FDOOV�WR�WKH�+$&03�IRU�$,;�DSSOLFDWLRQ�SURJUDPPLQJ�
LQWHUIDFHV��$3,V��WR�LQVWLWXWH�UHVRXUFH�ORFNLQJ�DQG�WR�REWDLQ�FOXVWHU�VWDWXV�

� +$&03�IRU�$,;�VRIWZDUH²6RIWZDUH�WKDW�UHFRJQL]HV�FKDQJHV�ZLWKLQ�D�FOXVWHU�DQG�
FRRUGLQDWHV�WKH�XVH�RI�$,;�IHDWXUHV�WR�FUHDWH�D�KLJKO\�DYDLODEOH�HQYLURQPHQW�IRU�FULWLFDO�GDWD�
DQG�DSSOLFDWLRQV��7KLV�VRIWZDUH�LV�GHVFULEHG�LQ�&KDSWHU����&OXVWHU�6RIWZDUH�

� 56&7²7KH�,%0�56������&OXVWHU�7HFKQRORJ\�VHUYLFHV�WKDW�DUH�SDFNDJHG�ZLWK�
+$&03�(6�SURYLGH�JUHDWHU�VFDODELOLW\��QRWLI\�GLVWULEXWHG�VXEV\VWHPV�RI�VRIWZDUH�IDLOXUH��
DQG�FRRUGLQDWH�UHFRYHU\�DQG�V\QFKURQL]DWLRQ�DPRQJ�DOO�VXEV\VWHPV�LQ�WKH�VRIWZDUH�VWDFN��
56&7�LQFOXGHV�WKH�(YHQW�0DQDJHU��*URXS�6HUYLFHV��DQG�7RSRORJ\�6HUYLFHV�FRPSRQHQWV��
)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

� $,;�RSHUDWLQJ�V\VWHP²6RIWZDUH�WKDW�SURYLGHV�WKH�XQGHUO\LQJ�VXSSRUW�IRU�DQ�+$&03�
FOXVWHU��LQFOXGLQJ�

� /RJLFDO�9ROXPH�0DQDJHU��/90��VXEV\VWHP��ZKLFK�PDQDJHV�GLVNV�DW�WKH�ORJLFDO�OHYHO�

� 7&3�,3�VXEV\VWHP��ZKLFK�SURYLGHV�FRPPXQLFDWLRQV�VXSSRUW�IRU�DQ�+$&03�FOXVWHU��
&RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU
6KDUHG�([WHUQDO�'LVN�'HYLFHV�

(DFK�QRGH�PXVW�KDYH�DFFHVV�WR�RQH�RU�PRUH�VKDUHG�H[WHUQDO�GLVN�GHYLFHV��$�VKDUHG�H[WHUQDO�GLVN�
GHYLFH�LV�D�GLVN�SK\VLFDOO\�FRQQHFWHG�WR�PXOWLSOH�QRGHV��7KH�VKDUHG�GLVN�VWRUHV�PLVVLRQ�FULWLFDO�
GDWD��W\SLFDOO\�PLUURUHG�RU�5$,'�FRQILJXUHG�IRU�GDWD�UHGXQGDQF\��$�QRGH�LQ�DQ�+$&03�FOXVWHU�
PXVW�DOVR�KDYH�LQWHUQDO�GLVNV�WKDW�VWRUH�WKH�RSHUDWLQJ�V\VWHP�DQG�DSSOLFDWLRQ�ELQDULHV��EXW�WKHVH�
DUH�QRW�VKDUHG��

7KH�+$&03�IRU�$,;�VRIWZDUH�VXSSRUWV�VKDUHG�H[WHUQDO�GLVN�FRQILJXUDWLRQV�WKDW�XVH�6&6,���
'LIIHUHQWLDO�GLVNV��6&6,���'LIIHUHQWLDO�)DVW�:LGH�GLVNV��6&6,���'LIIHUHQWLDO�GLVN�DUUD\V��VHULDO�
GLVNV��DQG�6HULDO�6WRUDJH�$UFKLWHFWXUH��66$��GLVNV��)RU�PRUH�LQIRUPDWLRQ�DERXW�VXSSRUWHG�
GLVNV��VHH�WKH�+$&03�IRU�$,;�3ODQQLQJ�*XLGH�

7\SHV�RI�$FFHVV�WR�6KDUHG�([WHUQDO�'LVNV

'HSHQGLQJ�RQ�WKH�W\SH�RI�GLVN�XVHG��WKH�+$&03�IRU�$,;�VRIWZDUH�VXSSRUWV�WZR�W\SHV�RI�DFFHVV�
WR�VKDUHG�H[WHUQDO�GLVN�GHYLFHV��QRQ�FRQFXUUHQW�DFFHVV�DQG�FRQFXUUHQW�DFFHVV��

,Q�QRQ�FRQFXUUHQW�HQYLURQPHQWV��RQO\�RQH�FRQQHFWLRQ�LV�DFWLYH�DW�DQ\�JLYHQ�WLPH��DQG�WKH�QRGH�
ZLWK�WKH�DFWLYH�FRQQHFWLRQ�RZQV�WKH�GLVN��'LVN�WDNHRYHU�RFFXUV�ZKHQ�WKH�QRGH�WKDW�FXUUHQWO\�
RZQV�WKH�GLVN�OHDYHV�WKH�FOXVWHU�DQG�D�VXUYLYLQJ�QRGH�DVVXPHV�RZQHUVKLS�RI�WKH�VKDUHG�GLVN�

,Q�FRQFXUUHQW�DFFHVV�HQYLURQPHQWV��WKH�VKDUHG�GLVNV�DUH�DFWLYHO\�FRQQHFWHG�WR�PRUH�WKDQ�RQH�
QRGH�VLPXOWDQHRXVO\��7KHUHIRUH��GLVN�WDNHRYHU�LV�QRW�UHTXLUHG�ZKHQ�D�QRGH�IDLOV��7KH�
GLIIHUHQFHV�EHWZHHQ�WKH�WZR�PHWKRGV�DUH�H[SODLQHG�PRUH�IXOO\�ODWHU�LQ�WKLV�FKDSWHU�

1HWZRUNV�

$V�DQ�LQGHSHQGHQW��OD\HUHG�FRPSRQHQW�RI�$,;��WKH�+$&03�IRU�$,;�VRIWZDUH�LV�GHVLJQHG�WR�
ZRUN�ZLWK�DQ\�7&3�,3�EDVHG�QHWZRUN��1RGHV�LQ�DQ�+$&03�FOXVWHU�XVH�WKH�QHWZRUN�WR�DOORZ�
FOLHQWV�WR�DFFHVV�WKH�FOXVWHU�QRGHV��HQDEOH�FOXVWHU�QRGHV�WR�H[FKDQJH�NHHS�DOLYH�PHVVDJHV�DQG��
LQ�FRQFXUUHQW�DFFHVV�HQYLURQPHQWV��VHULDOL]H�DFFHVV�WR�GDWD��

7KH�+$&03�IRU�$,;�VRIWZDUH�KDV�EHHQ�WHVWHG�ZLWK�(WKHUQHW��7RNHQ�5LQJ��)'',��$70��DQG�
RWKHU�QHWZRUNV��)RU�PRUH�LQIRUPDWLRQ�DERXW�VXSSRUWHG�QHWZRUNV��VHH�WKH�+$&03�IRU�$,;�
3ODQQLQJ�*XLGH�

7\SHV�RI�1HWZRUNV�

7KH�+$&03�IRU�$,;�VRIWZDUH�GHILQHV�WKUHH�W\SHV�RI�QHWZRUNV��FKDUDFWHUL]HG�E\�WKHLU�XVH��
SXEOLF��SULYDWH��DQG�VHULDO�

� 3XEOLF�QHWZRUN²&RQQHFWV�PXOWLSOH��WZR�RU�PRUH��QRGHV�DQG�DOORZV�FOLHQWV�WR�DFFHVV�WKH�
FOXVWHU�QRGHV��(WKHUQHW��7RNHQ�5LQJ��DQG�)'',�QHWZRUNV�FDQ�EH�GHILQHG�DV�SXEOLF�
QHWZRUNV��$�6/,3�OLQH��ZKLFK�GRHV�QRW�SURYLGH�DQ\�FOLHQW�DFFHVV��FDQ�DOVR�EH�GHILQHG�DV�D�
SXEOLF�QHWZRUN��

� 3ULYDWH�QHWZRUN²3URYLGHV�SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�EHWZHHQ�WZR�QRGHV��,W�W\SLFDOO\�
GRHV�QRW�DOORZ�FOLHQW�DFFHVV��7KH�+$&03�IRU�$,;�VRIWZDUH�SUHIHUV�WR�XVH�D�SULYDWH�
QHWZRUN�IRU�ORFN�WUDIILF��LI�RQH�LV�DYDLODEOH��7KH�+$&03�IRU�$,;�VRIWZDUH�XVHV�D�SXEOLF�
QHWZRUN�IRU�ORFN�WUDIILF�LI�QR�SULYDWH�QHWZRUNV�DUH�DYDLODEOH��(WKHUQHW��7RNHQ�5LQJ��)'',��
6HULDO�2SWLFDO�&KDQQHO�&RQQHFWRU��62&&���DQG�$V\QFKURQRXV�7UDQVIHU�0RGH��$70��
QHWZRUNV�FDQ�EH�GHILQHG�DV�SULYDWH�QHWZRUNV��
&RQFHSWV�DQG�)DFLOLWLHV ���



+$&03�IRU�$,;
&RPSRQHQWV�RI�DQ�+$&03�&OXVWHU

���
1RWH� ,Q�FOXVWHUV�GHILQHG�RQ�56������63�V\VWHPV��WKH�63�6ZLWFK�PXVW�EH�
GHILQHG�DV�D�SULYDWH�QHWZRUN�

� 6HULDO�QHWZRUN²3URYLGHV�D�SRLQW�WR�SRLQW�FRQQHFWLRQ�EHWZHHQ�WZR�FOXVWHU�QRGHV�IRU�
+$&03�IRU�$,;�FRQWURO�PHVVDJHV�DQG�KHDUWEHDW�WUDIILF�LQ�WKH�HYHQW�WKH�7&3�,3�VXEV\VWHP�
IDLOV��$�VHULDO�QHWZRUN�FDQ�EH�D�6&6,���'LIIHUHQWLDO�EXV�XVLQJ�WDUJHW�PRGH�6&6,��D�WDUJHW�
PRGH�66$�FRQQHFWLRQ��RU�DQ�56����VHULDO�OLQH�

1HWZRUN�$GDSWHUV�

7\SLFDOO\��D�QRGH�VKRXOG�KDYH�DW�OHDVW�WZR�QHWZRUN�DGDSWHUV��D�VHUYLFH�DGDSWHU�DQG�D�VWDQGE\�
DGDSWHU��IRU�HDFK�FRQQHFWHG�QHWZRUN��+RZHYHU��IRU�VHULDO�RU�63�6ZLWFK�QHWZRUNV��DQG�IRU�WKH�
$GPLQLVWUDWLYH�(WKHUQHW�RQ�WKH�63��WKLV�UHTXLUHPHQW�GRHV�QRW�DSSO\�

� 6HUYLFH�QHWZRUN�DGDSWHU²3ULPDU\�FRQQHFWLRQ�EHWZHHQ�DQ�+$&03�QRGH�DQG�D�QHWZRUN��
$�QRGH�FDQ�KDYH�RQH�RU�PRUH�VHUYLFH�QHWZRUN�DGDSWHUV�IRU�HDFK�SK\VLFDO�QHWZRUN�WR�ZKLFK�
LW�FRQQHFWV��7KLV�DGDSWHU�LV�XVHG�IRU�FOXVWHU�7&3�,3�WUDIILF��,WV�DGGUHVV�LV�SXEOLVKHG�E\�WKH�
&OXVWHU�,QIRUPDWLRQ�3URJUDP��&OLQIR��WR�DSSOLFDWLRQ�SURJUDPV�WKDW�ZDQW�WR�XVH�FOXVWHU�
VHUYLFHV�

� 6WDQGE\�QHWZRUN�DGDSWHU²%DFNV�XS�D�VHUYLFH�QHWZRUN�DGDSWHU��7KH�VHUYLFH�QHWZRUN�
DGDSWHU�FDQ�EH�RQ�WKH�ORFDO�QRGH�RU��LI�,3�DGGUHVV�WDNHRYHU�LV�HQDEOHG��RQ�D�UHPRWH�QRGH��,I�
D�VHUYLFH�QHWZRUN�DGDSWHU�RQ�WKH�ORFDO�QRGH�IDLOV��WKH�+$&03�IRU�$,;�VRIWZDUH�VZDSV�WKH�
VWDQGE\�QHWZRUN�DGGUHVV�ZLWK�WKH�VHUYLFH�QHWZRUN�DGGUHVV��,I�WKH�ORFDO�QRGH�LV�GHVLJQDWHG�
WR�WDNH�RYHU�WKH�QHWZRUN�DGGUHVV�RI�D�SHHU�QRGH�VKRXOG�WKDW�QRGH�IDLO��WKH�VWDQGE\�QHWZRUN�
DGDSWHU�RQ�WKH�ORFDO�QRGH�DVVXPHV�WKH�,3�DGGUHVV�RI�WKH�VHUYLFH�QHWZRUN�DGDSWHU�RQ�WKH�
IDLOHG�QRGH�

$VVLJQLQJ�D�%RRW�$GDSWHU�/DEHO�IRU�,3�$GGUHVV�7DNHRYHU
,3�DGGUHVV�WDNHRYHU��,3$7��LV�DQ�+$&03�IDFLOLW\�WKDW�OHWV�RQH�QRGH�DFTXLUH�WKH�QHWZRUN�
DGGUHVV�RI�DQRWKHU�FOXVWHU�QRGH��)RU�,3$7�WR�ZRUN�FRUUHFWO\��KRZHYHU��\RX�PXVW�FRQILJXUH�WKH�
ERRW�DGDSWHU�WR�WKH�$,;�7&3�,3�FRQILJXUDWLRQ�DQG�WKHQ�FRQILJXUH�ERWK�WKH�ERRW�DQG�VHUYLFH�,3�
DGGUHVVHV�DV�SDUW�RI�WKH�+$&03�DGDSWHU�FRQILJXUDWLRQ��$QG�ERWK�DGGUHVVHV�PXVW�EH�DVVLJQHG�
WR�WKH�VDPH�QHWZRUN��&OXVWHU�QRGHV�XVH�WKH�ERRW�ODEHO�DIWHU�D�V\VWHP�UHERRW�DQG�EHIRUH�WKH�
+$&03�IRU�$,;�VRIWZDUH�LV�VWDUWHG��RU�DIWHU�LW�LV�VWRSSHG�JUDFHIXOO\�ZLWK�RU�ZLWKRXW�WDNHRYHU��
:KHQ�D�QRGH�LV�IRUFHG�GRZQ��KRZHYHU��WKH�DGDSWHU�GRHV�QRW�UHYHUW�WR�LWV�ERRW�DGGUHVV��

:KHQ�+$&03�LV�VWDUWHG�RQ�D�QRGH��WKH�QRGH¶V�VHUYLFH�DGDSWHU�LV�UHFRQILJXUHG�WR�XVH�WKH�VHUYLFH�
ODEHO��DGGUHVV��LQVWHDG�RI�WKH�ERRW�ODEHO��,I�WKH�QRGH�VKRXOG�IDLO��D�WDNHRYHU�QRGH�DFTXLUHV�WKH�
IDLOHG�QRGH¶V�VHUYLFH�DGGUHVV�RQ�LWV�VWDQGE\�DGDSWHU��PDNLQJ�WKH�IDLOXUH�WUDQVSDUHQW�WR�FOLHQWV�
XVLQJ�WKDW�VSHFLILF�VHUYLFH�DGGUHVV�

'XULQJ�WKH�UHLQWHJUDWLRQ�RI�WKH�IDLOHG�QRGH��ZKLFK�FRPHV�XS�RQ�LWV�ERRW�DGGUHVV��WKH�WDNHRYHU�
QRGH�ZLOO�UHOHDVH�WKH�VHUYLFH�DGGUHVV�LW�DFTXLUHG�IURP�WKH�IDLOHG�QRGH��$IWHUZDUGV��WKH�
UHLQWHJUDWLQJ�QRGH�ZLOO�UHFRQILJXUH�LWV�ERRW�DGGUHVV�WR�LWV�UHDFTXLUHG�VHUYLFH�DGGUHVV��,W�LV�
LPSRUWDQW�WR�UHDOL]H�WKDW�WKH�ERRW�DGGUHVV�GRHV�QRW�XVH�D�VHSDUDWH�SK\VLFDO�DGDSWHU��EXW�LQVWHDG�
LV�D�VHFRQG�QDPH�DQG�,3�DGGUHVV�DVVRFLDWHG�ZLWK�D�VHUYLFH�DGDSWHU�
&RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV
&OLHQWV�

$�FOLHQW�LV�D�SURFHVVRU�WKDW�FDQ�DFFHVV�WKH�QRGHV�LQ�D�FOXVWHU�RYHU�D�SXEOLF�ORFDO�DUHD�QHWZRUN��
&OLHQWV�HDFK�UXQ�D�³IURQW�HQG´�RU�FOLHQW�DSSOLFDWLRQ�WKDW�TXHULHV�WKH�VHUYHU�DSSOLFDWLRQ�UXQQLQJ�
RQ�WKH�FOXVWHU�QRGH�

7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�D�KLJKO\�DYDLODEOH�HQYLURQPHQW�IRU�FULWLFDO�GDWD�DQG�
DSSOLFDWLRQV�RQ�FOXVWHU�QRGHV��7KH�+$&03�IRU�$,;�VRIWZDUH�GRHV�QRW�PDNH�WKH�FOLHQWV�
WKHPVHOYHV�KLJKO\�DYDLODEOH��$,;�FOLHQWV�FDQ�XVH�WKH�&OLQIR�VHUYLFHV�WR�UHFHLYH�QRWLFH�RI�FOXVWHU�
HYHQWV��&OLQIR�SURYLGHV�DQ�$3,�WKDW�GLVSOD\V�FOXVWHU�VWDWXV�LQIRUPDWLRQ��7KH�
�XVU�VELQ�FOXVWHU�FOVWDW�XWLOLW\��D�&OLQIR�FOLHQW�VKLSSHG�ZLWK�WKH�+$&03�IRU�$,;�VRIWZDUH��
SURYLGHV�LQIRUPDWLRQ�DERXW�DOO�FOXVWHU�VHUYLFH�LQWHUIDFHV��6HH�&KDSWHU����&OXVWHU�6RIWZDUH��IRU�
PRUH�LQIRUPDWLRQ�DERXW�KRZ�&OLQIR�REWDLQV�FOXVWHU�VWDWXV�LQIRUPDWLRQ�

+$&03�IRU�$,;�5HTXLUHG�DQG�6XSSRUWHG�+DUGZDUH

)RU�D�OLVW�RI�VXSSRUWHG�KDUGZDUH��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�

&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV�
7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�D�KLJKO\�DYDLODEOH�HQYLURQPHQW�E\�

�� ,GHQWLI\LQJ�WKH�VHW�RI�FOXVWHU�UHVRXUFHV�WKDW�DUH�HVVHQWLDO�WR�SURFHVVLQJ��

�� 'HILQLQJ�WKH�WDNHRYHU�UHODWLRQVKLSV�DPRQJ�WKH�FOXVWHU�QRGHV�WKDW�DFFHVV�WKHVH�UHVRXUFHV�

%\�LGHQWLI\LQJ�UHVRXUFHV�DQG�GHILQLQJ�WDNHRYHU�UHODWLRQVKLSV��WKH�+$&03�IRU�$,;�VRIWZDUH�
PDNHV�QXPHURXV�FOXVWHU�FRQILJXUDWLRQV�SRVVLEOH��SURYLGLQJ�WUHPHQGRXV�IOH[LELOLW\�LQ�GHILQLQJ�D�
FOXVWHU�HQYLURQPHQW�WDLORUHG�WR�LQGLYLGXDO�UHTXLUHPHQWV�

,GHQWLI\LQJ�&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV

&OXVWHU�UHVRXUFHV�FDQ�LQFOXGH�ERWK�KDUGZDUH�DQG�VRIWZDUH�

� 'LVNV

� 9ROXPH�JURXSV

� )LOHV\VWHPV

� 1HWZRUN�DGGUHVVHV

� $SSOLFDWLRQ�6HUYHUV

� &HUWDLQ�DSSOLFDWLRQV�LQWHJUDWHG�ZLWK�+$&03�IRU�$,;��LQFOXGLQJ�&RPPXQLFDWLRQV�6HUYHU�
IRU�$,;��&6�$,;���$,;�&RQQHFWLRQV��DQG�$,;�)DVW�&RQQHFW�

7R�EH�PDGH�KLJKO\�DYDLODEOH�E\�WKH�+$&03�IRU�$,;�VRIWZDUH��HDFK�UHVRXUFH�PXVW�EH�LQFOXGHG�
LQ�D�UHVRXUFH�JURXS��5HVRXUFH�JURXSV�DOORZ�\RX�WR�FRPELQH�UHODWHG�UHVRXUFHV�LQWR�D�VLQJOH�
ORJLFDO�HQWLW\�IRU�HDVLHU�FRQILJXUDWLRQ�DQG�PDQDJHPHQW�

:KHQ�GHILQLQJ�WDNHRYHU�UHODWLRQVKLSV��NHHS�LQ�PLQG�WKDW�D�UHVRXUFH�JURXS�FDQ�EH�WDNHQ�RYHU�E\�
D�VLQJOH�QRGH�RU�E\�VHYHUDO�QRGHV�LQ�WKH�FOXVWHU��+RZHYHU��DQ\�VLQJOH�UHVRXUFH�FDQ�EH�WDNHQ�RYHU�
E\�RQO\�RQH�QRGH�DW�D�WLPH��LQ�FDVFDGLQJ�RU�URWDWLQJ�UHVRXUFH�JURXSV���
&RQFHSWV�DQG�)DFLOLWLHV ���



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV

���
'HILQLQJ�WKH�7DNHRYHU�5HODWLRQVKLSV�$PRQJ�&OXVWHU�1RGHV

7KH�WDNHRYHU�UHODWLRQVKLSV�DPRQJ�FOXVWHU�QRGHV�GHWHUPLQH�ZKLFK�FOXVWHU�QRGHV�FRQWURO�D�
UHVRXUFH�JURXS�DQG�ZKLFK�FOXVWHU�QRGHV�WDNH�RYHU�FRQWURO�RI�WKH�UHVRXUFH�JURXS�ZKHQ�WKH�
RULJLQDO�QRGH�UHOLQTXLVKHV�FRQWURO��<RX�GHILQH�WKH�WDNHRYHU�UHODWLRQVKLS�RI�D�UHVRXUFH�JURXS�E\�
DVVLJQLQJ�LW�RQH�RI�WKH�IROORZLQJ�W\SH�GHVLJQDWLRQV�

� &DVFDGLQJ��ZLWK�RU�ZLWKRXW�WKH�&DVFDGLQJ�ZLWKRXW�)DOOEDFN�DWWULEXWH�

� 5RWDWLQJ

� &RQFXUUHQW

(DFK�W\SH�RI�WDNHRYHU�UHODWLRQVKLS�DOORZV�\RX�WR�VSHFLI\�YDU\LQJ�GHJUHHV�RI�FRQWURO�RYHU�ZKLFK�
QRGH��RU�QRGHV��FRQWURO�D�UHVRXUFH�JURXS��7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�HDFK�W\SH�

)DOORYHU�YV��)DOOEDFN

,W�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKH�GLIIHUHQFH�EHWZHHQ�IDOORYHU�DQG�IDOOEDFN��<RX�ZLOO�HQFRXQWHU�
WKHVH�WHUPV�IUHTXHQWO\�LQ�GLVFXVVLRQ�RI�WKH�YDULRXV�UHVRXUFH�JURXS�SROLFLHV�

)DOORYHU
)DOORYHU�UHIHUV�WR�WKH�PRYHPHQW�RI�D�UHVRXUFH�JURXS�IURP�WKH�QRGH�RQ�ZKLFK�LW�FXUUHQWO\�UHVLGHV�
�RZQHU�QRGH��WR�DQRWKHU�DFWLYH�QRGH�DIWHU�LWV�RZQHU�QRGH�H[SHULHQFHV�D�IDLOXUH��7KH�QHZ�RZQHU�
LV�QRW�D�UHLQWHJUDWLQJ�RU�MRLQLQJ�QRGH�

)DOOEDFN
)DOOEDFN�UHIHUV�WR�WKH�PRYHPHQW�RI�D�UHVRXUFH�JURXS�IURP�LWV�RZQHU�QRGH�VSHFLILFDOO\�WR�D�QRGH�
WKDW�LV�MRLQLQJ�RU�UHLQWHJUDWLQJ�LQWR�WKH�FOXVWHU��D�IDOOEDFN�RFFXUV�GXULQJ�D�QRGHBXS�HYHQW�

&DVFDGLQJ�5HVRXUFH�*URXSV�

$�FDVFDGLQJ�UHVRXUFH�JURXS�GHILQHV�D�OLVW�RI�DOO�WKH�QRGHV�WKDW�FDQ�FRQWURO�WKH�UHVRXUFH�JURXS�
DQG�WKHQ��E\�DVVLJQLQJ�D�WDNHRYHU�SULRULW\�WR�HDFK�QRGH��VSHFLILHV�D�SUHIHUHQFH�IRU�ZKLFK�FOXVWHU�
QRGH�FRQWUROV�WKH�UHVRXUFH�JURXS��:KHQ�D�IDOORYHU�RFFXUV��WKH�DFWLYH�QRGH�ZLWK�WKH�KLJKHVW�
SULRULW\�DFTXLUHV�WKH�UHVRXUFH�JURXS��,I�WKDW�QRGH�LV�XQDYDLODEOH��WKH�QRGH�ZLWK�WKH�QH[W�KLJKHVW�
SULRULW\�DFTXLUHV�WKH�UHVRXUFH�JURXS��DQG�VR�RQ��

7KH�OLVW�RI�SDUWLFLSDWLQJ�QRGHV�HVWDEOLVKHV�WKH�UHVRXUFH�FKDLQ�IRU�WKDW�UHVRXUFH�JURXS��:KHQ�D�
QRGH�ZLWK�D�KLJKHU�SULRULW\�IRU�WKDW�UHVRXUFH�JURXS�MRLQV�RU�UHLQWHJUDWHV�LQWR�WKH�FOXVWHU��LW�WDNHV�
FRQWURO�RI�WKH�UHVRXUFH�JURXS��7KDW�LV��WKH�UHVRXUFH�JURXS�IDOOV�EDFN�IURP�QRGHV�ZLWK�OHVVHU�
SULRULWLHV�WR�WKH�KLJKHU�SULRULW\�QRGH��8VH�FDVFDGLQJ�UHVRXUFH�JURXSV�ZLWK�&DVFDGLQJ�ZLWKRXW�
)DOOEDFN��&:2)��VHW�WR�IDOVH�ZKHQ�\RX�KDYH�D�VWURQJ�SUHIHUHQFH�IRU�ZKLFK�FOXVWHU�QRGH�\RX�
ZDQW�WR�FRQWURO�D�UHVRXUFH�JURXS��)RU�H[DPSOH��\RX�PD\�ZDQW�WKH�FOXVWHU�QRGH�ZLWK�WKH�KLJKHVW�
SURFHVVLQJ�FDSDELOLWLHV�WR�FRQWURO�WKH�UHVRXUFH�JURXS��8VH�FDVFDGLQJ�UHVRXUFH�JURXSV�ZLWK�
&:2)�VHW�WR�WUXH�WR�DYRLG�LQWHUUXSWLRQV�RI�VHUYLFH�FDXVHG�E\�IDOOEDFNV��
� &RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV
7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�WDNHRYHU�UHODWLRQVKLS�DPRQJ�FOXVWHU�QRGHV�LQ�D�FDVFDGLQJ�
UHVRXUFH�JURXS�ZLWK�WKH�&DVFDGLQJ�ZLWKRXW�)DOOEDFN�YDULDEOH��VHH�EHORZ��VHW�WR�IDOVH�DW�LQLWLDO�
FRQILJXUDWLRQ��IDOORYHU��DQG�GXULQJ�UHLQWHJUDWLRQ��,Q�WKH�ILJXUH��ORZHU�QXPEHUV�LQGLFDWH�D�KLJKHU�
SULRULW\�

�

,QWHUDFWLRQ�RI�1RGHV�LQ�&DVFDGLQJ�5HVRXUFH�*URXS�ZLWK�&:2)�6HW�WR�)DOVH
&RQFHSWV�DQG�)DFLOLWLHV ����



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV

���
&DVFDGLQJ�ZLWKRXW�)DOOEDFN�)ODJ

7KH�&DVFDGLQJ�ZLWKRXW�)DOOEDFN��&:2)��YDULDEOH�LV�DQ�DWWULEXWH�RI�WKH�FDVFDGLQJ�UHVRXUFH�
JURXS�ZKLFK�GHILQHV�LWV�IDOOEDFN�EHKDYLRU�

:KHQ�&:2)�LV�VHW�WR�IDOVH��D�UHVRXUFH�JURXS�IDOOV�EDFN�WR�DQ\�KLJKHU�SULRULW\�QRGH�ZKHQ�VXFK�
D�QRGH�MRLQV�RU�UHLQWHJUDWHV�LQWR�WKH�FOXVWHU�

:KHQ�&:2)�LV�VHW�WR�WUXH��WKH�UHVRXUFH�JURXS�ZLOO�QRW�IDOOEDFN�WR�DQ\�QRGH�ZKLFK�MRLQV�RU�
UHLQWHJUDWHV�LQWR�WKH�FOXVWHU��

7KH�&:2)�UHVRXUFH�JURXS�GRHV�QRW�UHTXLUH�,3�$GGUHVV�7DNHRYHU�WR�EH�FRQILJXUHG��

1RWH� $�&DVFDGLQJ�ZLWKRXW�)DOOEDFN�UHVRXUFH�JURXS�ODFNV�WKH�PHDQV�RI�
UHFRYHU\�WKDW�D�IDOOEDFN�PD\�SURYLGH��)RU�H[DPSOH��LI�D�FDVFDGLQJ�
JURXS�IDOOV�RYHU�WR�D�QRGH�ZKLFK�ODFNV�WKH�UHVRXUFHV�WR�RSWLPDOO\�
VXSSRUW�LW��\RX�PD\�VXIIHU�VRPH�ORVV�RI�VHUYLFH��,Q�D�WUDGLWLRQDO�
FDVFDGLQJ�UHVRXUFH�JURXS��WKH�UHVRXUFH�JURXS�VXEVHTXHQWO\�IDOOV�EDFN�
WR�D�KLJKHU�SULRULW\�QRGH��DQG�VHUYLFH�ZLOO�OLNHO\�EH�UHVWRUHG��:LWKRXW�
WKH�SRVVLELOLW\�IRU�D�IDOOEDFN��D�&:2)�UHVRXUFH�JURXS�ZKLFK�IDOOV�RYHU�
WR�DQRWKHU�QRGH�ZLOO�VWD\�WKHUH�LQGHILQLWHO\�XQWLO�LW�LV�PDQXDOO\�PRYHG��
� &RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV
7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�WDNHRYHU�UHODWLRQVKLS�DPRQJ�FOXVWHU�QRGHV�LQ�D�FDVFDGLQJ�
UHVRXUFH�JURXS�ZLWK�WKH�&DVFDGLQJ�ZLWKRXW�)DOOEDFN�YDULDEOH�VHW�WR�WUXH�DW�LQLWLDO�FRQILJXUDWLRQ��
IDOORYHU��DQG�GXULQJ�UHLQWHJUDWLRQ��1RWH�WKDW�LQ�UHLQWHJUDWLRQ��WKH�UHVRXUFH�JURXS�GRHV�QRW�
IDOOEDFN�WR�WKH�RZQHU�QRGH��,Q�WKH�ILJXUH��ORZHU�QXPEHUV�LQGLFDWH�D�KLJKHU�SULRULW\�

,QWHUDFWLRQ�RI�1RGHV�LQ�&DVFDGLQJ�5HVRXUFH�*URXS�ZLWK�&:2)�6HW�WR�7UXH
&RQFHSWV�DQG�)DFLOLWLHV ����



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV

���
5RWDWLQJ�5HVRXUFH�*URXSV�

$�URWDWLQJ�UHVRXUFH�JURXS��OLNH�D�FDVFDGLQJ�UHVRXUFH�JURXS��GHILQHV�WKH�OLVW�RI�QRGHV�WKDW�FDQ�
WDNH�RYHU�FRQWURO�RI�D�UHVRXUFH�JURXS�DQG�XVHV�SULRULWLHV�WR�GHWHUPLQH�WKH�RUGHU�LQ�ZKLFK�RWKHU�
QRGHV�FDQ�WDNH�FRQWURO�RI�WKH�UHVRXUFH��/LNH�FDVFDGLQJ�UHVRXUFH�JURXSV�ZLWK�&:2)�VHW�WR�WUXH��
FRQWURO�RI�WKH�UHVRXUFH�JURXS�GRHV�QRW�DXWRPDWLFDOO\�UHYHUW�WR�WKH�QRGH�ZLWK�WKH�KLJKHVW�SULRULW\�
ZKHQ�LW�UHLQWHJUDWHV�LQWR�WKH�FOXVWHU��8VH�URWDWLQJ�UHVRXUFH�JURXSV�WR�DYRLG�WKH�LQWHUUXSWLRQ�LQ�
VHUYLFH�FDXVHG�E\�D�IDOOEDFN�DQG�ZKHQ�LW�LV�LPSRUWDQW�WKDW�UHVRXUFHV�UHPDLQ�GLVWULEXWHG�DPRQJVW�
D�QXPEHU�RI�QRGHV��

7R�FRQWURO�WKH�SUHIHUUHG�ORFDWLRQ�RI�URWDWLQJ�UHVRXUFH�JURXSV��HDFK�JURXS�VKRXOG�EH�DVVLJQHG�D�
GLIIHUHQW�KLJKHVW�SULRULW\�QRGH�IURP�WKH�OLVW�RI�SDUWLFLSDWLQJ�QRGHV��:KHQ�WKH�FOXVWHU�VWDUWV��
QRGHV�ZLOO�DWWHPSW�WR�DFTXLUH�WKH�URWDWLQJ�UHVRXUFH�JURXS�IRU�ZKLFK�LW�LV�WKH�KLJKHVW�SULRULW\��

,I�DOO�URWDWLQJ�UHVRXUFH�JURXSV�DUH�XS��QHZ�QRGHV�MRLQLQJ�WKH�FOXVWHU�FDQ�MRLQ�RQO\�DV�VWDQGE\V�
IRU�WKHVH�UHVRXUFH�JURXSV��,I�DOO�URWDWLQJ�JURXSV�DUH�QRW�XS��D�MRLQLQJ�QRGH�ZLOO�JHQHUDOO\�DFTXLUH�
RQO\�RQH�RI�WKHVH�LQDFWLYH�UHVRXUFH�JURXSV��7KH�UHPDLQLQJ�UHVRXUFH�JURXSV�ZLOO�VWD\�LQDFWLYH��
+RZHYHU��LI�PXOWLSOH�QHWZRUNV�H[LVW�RQ�ZKLFK�WKH�UHVRXUFH�JURXSV�FDQ�PRYH��D�QRGH�PD\�
DFTXLUH�PXOWLSOH�URWDWLQJ�JURXSV��RQH�RQO\�SHU�QHWZRUN�

:KHQ�D�QRGH�PDQDJLQJ�D�UHVRXUFH�JURXS�IDLOV��WKH�QH[W�DYDLODEOH�QRGH�RQ�LWV�ERRW�DGGUHVV��ZLWK�
WKH�KLJKHVW�SULRULW\�IRU�D�UHVRXUFH�JURXS��DFTXLUHV�WKDW�UHVRXUFH�JURXS��7KH�WDNHRYHU�QRGH�PD\�
EH�FXUUHQWO\�PDQDJLQJ�D�UHVRXUFH�JURXS��RU�LW�PD\�EH�DFWLQJ�DV�D�VWDQGE\�QRGH��,Q�HLWKHU�FDVH��
ZKHQ�D�IDLOHG�QRGH�VXEVHTXHQWO\�UHMRLQV�WKH�FOXVWHU��LW�GRHV�QRW�UHDFTXLUH�DQ\�UHVRXUFH�JURXSV��
LQVWHDG��LW�UHMRLQV�DV�D�VWDQGE\�QRGH��

)RU�URWDWLQJ�UHVRXUFH�JURXSV��WKH�QRGH�ZLWK�WKH�KLJKHVW�SULRULW\�IRU�D�UHVRXUFH�JURXS�DQG�WKH�
DYDLODEOH�FRQQHFWLYLW\��QHWZRUN��DGDSWHU��DGGUHVV��DFTXLUHV�WKDW�UHVRXUFH�JURXS�IURP�D�IDLOLQJ�
QRGH��7KH�+$&03�IRU�$,;�VRIWZDUH�DVVXPHV�WKDW�WKH�QRGH�WKDW�KDV�WKH�URWDWLQJ�UHVRXUFH�
JURXS
V�DVVRFLDWHG�VHUYLFH�DGGUHVV�FRQWUROV�WKH�UHVRXUFH�JURXS�

5RWDWLQJ�JURXSV�VKDUH�VRPH�VLPLODULWLHV�ZLWK�&DVFDGLQJ�ZLWKRXW�)DOOEDFN�JURXSV��+RZHYHU��
WKHUH�DUH�LPSRUWDQW�GLIIHUHQFHV��8QOLNH�FDVFDGLQJ�JURXSV��URWDWLQJ�JURXSV�LQWHUDFW�ZLWK�RQH�
DQRWKHU��%HFDXVH�URWDWLQJ�UHVRXUFH�JURXSV�UHTXLUH�WKH�XVH�RI�,3�DGGUHVV�WDNHRYHU��WKH�QRGHV�LQ�
WKH�UHVRXUFH�FKDLQ�PXVW�DOO�VKDUH�WKH�VDPH�QHWZRUN�FRQQHFWLRQ�WR�WKH�UHVRXUFH�JURXS��,I�VHYHUDO�
URWDWLQJ�JURXSV�VKDUH�D�QHWZRUN��RQO\�RQH�RI�WKHVH�UHVRXUFH�JURXSV�FDQ�EH�XS�RQ�D�JLYHQ�QRGH�
DW�DQ\�WLPH��7KXV��URWDWLQJ�JURXSV�GLVWULEXWH�WKHPVHOYHV��&DVFDGLQJ�ZLWKRXW�)DOOEDFN�JURXSV��
KRZHYHU��PD\�³FOXPS´�WRJHWKHU�ZLWK�PXOWLSOH�&:2)�JURXSV�RQ�WKH�VDPH�QRGH��&:2)�GRHV�
QRW�UHTXLUH�DQ�,3�DGGUHVV�WR�EH�DVVRFLDWHG�ZLWK�WKH�JURXS�
� &RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
&OXVWHU�5HVRXUFHV�DQG�5HVRXUFH�*URXSV
7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�WDNHRYHU�UHODWLRQVKLS�DPRQJ�FOXVWHU�QRGHV�ZLWK�D�URWDWLQJ�
UHVRXUFH�JURXS�DW�LQLWLDO�FRQILJXUDWLRQ��IDOORYHU��DQG�GXULQJ�UHLQWHJUDWLRQ��,Q�WKH�ILJXUH��ORZHU�
QXPEHUV�LQGLFDWH�D�KLJKHU�SULRULW\�

,QWHUDFWLRQ�RI�1RGHV�LQ�5RWDWLQJ�5HVRXUFH�*URXS

&RQFXUUHQW�$FFHVV�5HVRXUFH�*URXSV�

$�FRQFXUUHQW�DFFHVV�UHVRXUFH�JURXS�PD\�EH�VKDUHG�VLPXOWDQHRXVO\�E\�PXOWLSOH�QRGHV��$OO�
QRGHV�FRQFXUUHQWO\�DFFHVVLQJ�D�UHVRXUFH�JURXS�DFTXLUH�WKDW�UHVRXUFH�JURXS�ZKHQ�WKH\�MRLQ�WKH�
FOXVWHU��7KHUH�DUH�QR�SULRULWLHV�DPRQJ�QRGHV�&RQFXUUHQW�DFFHVV�UHVRXUFH�JURXSV�DUH�VXSSRUWHG�
LQ�FOXVWHUV�ZLWK�HLJKW�RU�IHZHU�QRGHV��LQ�+$&03�(6�DQG�WKH�+$&03�EDVH�SURGXFW�VXEV\VWHP�
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+$&03�IRU�$,;
6KDUHG�([WHUQDO�'LVN�$FFHVV

���
7KH�RQO\�UHVRXUFHV�LQFOXGHG�LQ�D�FRQFXUUHQW�UHVRXUFH�JURXS�DUH�YROXPH�JURXSV�ZLWK�UDZ�ORJLFDO�
YROXPHV��UDZ�GLVNV��DQG�DSSOLFDWLRQ�VHUYHUV�WKDW�XVH�WKH�GLVNV��7KH�GHYLFH�RQ�ZKLFK�WKHVH�
ORJLFDO�VWRUDJH�HQWLWLHV�DUH�GHILQHG�PXVW�VXSSRUW�FRQFXUUHQW�DFFHVV��)RU�PRUH�LQIRUPDWLRQ��VHH�
WKH�IROORZLQJ�VHFWLRQ��

6KDUHG�([WHUQDO�'LVN�$FFHVV
7KH�+$&03�IRU�$,;�VRIWZDUH�VXSSRUWV�WZR�PHWKRGV�RI�VKDUHG�H[WHUQDO�GLVN�DFFHVV��
QRQ�FRQFXUUHQW�DQG�FRQFXUUHQW��%RWK�PHWKRGV�RI�VKDUHG�H[WHUQDO�GLVN�DFFHVV�DUH�GHVFULEHG�
EHORZ�

1RQ�&RQFXUUHQW�6KDUHG�([WHUQDO�'LVN�$FFHVV�

,Q�D�QRQ�FRQFXUUHQW�HQYLURQPHQW��RQO\�RQH�QRGH�KDV�DFFHVV�WR�D�VKDUHG�H[WHUQDO�GLVN�DW�D�JLYHQ�
WLPH��,I�WKLV�QRGH�IDLOV��RQH�RI�WKH�SHHU�QRGHV�PXVW�DFTXLUH�WKH�GLVN��PRXQW�ILOHV\VWHPV�GHILQHG�
DV�UHVRXUFHV��DQG�UHVWDUW�DSSOLFDWLRQV�WR�UHVWRUH�FULWLFDO�VHUYLFHV��7\SLFDOO\��WKLV�WDNHV�IURP����WR�
����VHFRQGV��GHSHQGLQJ�RQ�WKH�QXPEHU�DQG�VL]H�RI�WKH�ILOHV\VWHPV�

6XSSRUWHG�6KDUHG�([WHUQDO�'LVN�7\SHV�

$�QRQ�FRQFXUUHQW�FRQILJXUDWLRQ�FDQ�XVH�6&6,���'LIIHUHQWLDO�GLVNV��6&6,���'LIIHUHQWLDO�GLVN�
DUUD\V��VHULDO�GLVNV��DQG�66$�GLVNV�DV�VKDUHG�H[WHUQDO�GLVNV��)RU�PRUH�LQIRUPDWLRQ�DERXW�
VXSSRUWHG�GHYLFHV��VHH�WKH�+$&03�IRU�$,;�3ODQQLQJ�*XLGH�

0LUURULQJ�

7R�SUHYHQW�D�IDLOHG�GLVN�IURP�EHFRPLQJ�D�VLQJOH�SRLQW�RI�IDLOXUH��HDFK�ORJLFDO�YROXPH�LQ�D�VKDUHG�
YROXPH�JURXS�VKRXOG�EH�PLUURUHG�XVLQJ�WKH�$,;�/90�IDFLOLW\��,I�\RX�DUH�XVLQJ�DQ�,%0������
5$,'LDQW�GLVN�DUUD\��GR�QRW�XVH�/90�PLUURULQJ��7KH�5$,'LDQW�DUUD\�SURYLGHV�LWV�RZQ�GDWD�
UHGXQGDQF\�

$SSOLFDWLRQV�

0RVW�VRIWZDUH�WKDW�FDQ�UXQ�LQ�VLQJOH�PDFKLQH�PRGH��WKDW�LV��FDQ�UXQ�RQ�D�VLQJOH�56������
SURFHVVRU��FDQ�EH�PDQDJHG�E\�WKH�+$&03�IRU�$,;�VRIWZDUH�ZLWKRXW�PRGLILFDWLRQ�

1RQ�FRQFXUUHQW�DFFHVV�W\SLFDOO\�GRHV�QRW�UHTXLUH�DQ\�FRGH�FKDQJHV�WR�VHUYHU�SURJUDPV��D�
GDWDEDVH�PDQDJHPHQW�V\VWHP��IRU�H[DPSOH��RU�WR�DSSOLFDWLRQV�WR�SURYLGH�D�KLJKO\�DYDLODEOH�
VROXWLRQ��7R�HQG�XVHUV��QRGH�IDLOXUH�ORRNV�OLNH�D�YHU\�IDVW�PDFKLQH�UHERRW��2QH�RI�WKH�VXUYLYLQJ�
QRGHV�WDNHV�RZQHUVKLS�RI�WKH�IDLOHG�QRGH¶V�UHVRXUFH�JURXSV�DQG�UHVWDUWV�WKH�KLJKO\�DYDLODEOH�
DSSOLFDWLRQV��7KH�-RXUQDOHG�)LOHV\VWHP��WKH�QDWLYH�$,;�ILOHV\VWHP��JXDUDQWHHV�ILOHV\VWHP�
LQWHJULW\��7KH�VHUYHU�SURJUDP�JXDUDQWHHV�WUDQVDFWLRQ�GDWD�LQWHJULW\�

(QG�XVHUV�VLPSO\�ORJ�RQWR�RQH�RI�WKH�VXUYLYLQJ�QRGHV�DQG�UHVWDUW�WKH�DSSOLFDWLRQ��7KH�ORJRQ�DQG�
DSSOLFDWLRQ�UHVWDUW�SURFHGXUHV�FDQ�EH�GULYHQ�E\�WKH�+$&03�IRU�$,;�VRIWZDUH��,Q�VRPH�
+$&03�IRU�$,;�FRQILJXUDWLRQV��XVHUV�FDQ�FRQWLQXH�ZLWKRXW�KDYLQJ�WR�WDNH�DQ\�DFWLRQ²WKH\�
VLPSO\�H[SHULHQFH�D�GHOD\�GXULQJ�IDOORYHU�
� &RQFHSWV�DQG�)DFLOLWLHV



+$&03�IRU�$,;
6KDUHG�([WHUQDO�'LVN�$FFHVV
&RQFXUUHQW�6KDUHG�([WHUQDO�'LVN�$FFHVV�

7KH�FRQFXUUHQW�DFFHVV�IHDWXUH�HQKDQFHV�WKH�EHQHILWV�SURYLGHG�E\�DQ�+$&03�FOXVWHU��
&RQFXUUHQW�DFFHVV�DOORZV�IURP�WZR�WR�HLJKW�SURFHVVRUV�WR�VLPXOWDQHRXVO\�DFFHVV�D�GDWDEDVH�RU�
DSSOLFDWLRQV�UHVLGLQJ�RQ�VKDUHG�H[WHUQDO�GLVNV��8VLQJ�FRQFXUUHQW�DFFHVV��D�FOXVWHU�FDQ�RIIHU�
QHDUO\�FRQWLQXRXV�DYDLODELOLW\�RI�UHVRXUFHV�WKDW�ULYDOV�IDXOW�WROHUDQFH��EXW�DW�D�PXFK�ORZHU�FRVW��
$GGLWLRQDOO\��FRQFXUUHQW�DFFHVV�SURYLGHV�KLJKHU�SHUIRUPDQFH��HDVHV�DSSOLFDWLRQ�GHYHORSPHQW��
DQG�DOORZV�KRUL]RQWDO�JURZWK�

7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�WKH�WRROV�QHFHVVDU\�WR�SUHSDUH�DQ�DSSOLFDWLRQ�WR�UXQ�LQ�
D�FRQWLQXRXVO\�DYDLODEOH�PRGH��7KHVH�WRROV�DUH�WKH�&OXVWHU�/RFN�0DQDJHU�DQG�&OLQIR�SURJUDPV��
GHVFULEHG�LQ�&KDSWHU����&OXVWHU�6RIWZDUH�

7KH�EHQHILWV�RI�FRQFXUUHQW�VKDUHG�H[WHUQDO�GLVN�DFFHVV�LQFOXGH�WKH�IROORZLQJ�

7UDQVSDUHQW�UHFRYHU\�LQFUHDVHV�DYDLODELOLW\
&RQFXUUHQW�DFFHVV�VLJQLILFDQWO\�UHGXFHV�WKH�WLPH�IRU�D�IDOORYHU²VRPHWLPHV�WR�MXVW�D�IHZ�
VHFRQGV²EHFDXVH�WKH�SHHU�V\VWHPV�DOUHDG\�KDYH�SK\VLFDO�DFFHVV�WR�WKH�VKDUHG�GLVN�DQG�DUH�
UXQQLQJ�WKHLU�RZQ�LQVWDQFHV�RI�WKH�DSSOLFDWLRQ�

,Q�D�FRQFXUUHQW�DFFHVV�HQYLURQPHQW��IDOORYHU�EDVLFDOO\�LQYROYHV�³EDFNLQJ�RXW´�LQ�IOLJKW�
WUDQVDFWLRQV�IURP�WKH�IDLOHG�SURFHVVRU��7KH�VHUYHU�VRIWZDUH�UXQQLQJ�RQ�WKH�VXUYLYLQJ�QRGHV�LV�
UHVSRQVLEOH�IRU�UHFRYHULQJ�DQ\�SDUWLDO�WUDQVDFWLRQV�FDXVHG�E\�WKH�FUDVK��

6LQFH�DOO�QRGHV�KDYH�FRQFXUUHQW�DFFHVV�WR�WKH�GDWD��D�FOLHQW�VHUYHU�DSSOLFDWLRQ�FDQ�LPPHGLDWHO\�
UHWU\�D�IDLOHG�UHTXHVW�RQ�WKH�VXUYLYLQJ�QRGHV��ZKLFK�FRQWLQXH�WR�SURFHVV�LQFRPLQJ�WUDQVDFWLRQV��

+DUQHVVLQJ�PXOWLSOH�SURFHVVRUV�LQFUHDVHV�WKURXJKSXW
5DSLG�UHFRYHU\�LV�QRW�WKH�RQO\�EHQHILW�RI�WKH�FRQFXUUHQW�DFFHVV�HQYLURQPHQW��$SSOLFDWLRQV�DUH�
QR�ORQJHU�OLPLWHG�WR�WKH�WKURXJKSXW�RI�D�VLQJOH�SURFHVVRU��,QVWHDG��PXOWLSOH�LQVWDQFHV�RI�DQ�
DSSOLFDWLRQ�FDQ�UXQ�VLPXOWDQHRXVO\�RQ�PXOWLSOH�SURFHVVRUV��$V�PRUH�SURFHVVLQJ�SRZHU�LV�
UHTXLUHG��PRUH�V\VWHPV�FDQ�EH�DGGHG�WR�WKH�FOXVWHU�WR�LQFUHDVH�WKURXJKSXW�

6LQJOH�GDWDEDVH�LPDJH�HDVHV�DSSOLFDWLRQ�GHYHORSPHQW�DQG�PDLQWHQDQFH
,Q�D�QRQ�FRQFXUUHQW�HQYLURQPHQW��WKH�RQO\�URXWH�WR�LPSURYLQJ�SHUIRUPDQFH�LV�WR�SDUWLWLRQ�DQ�
DSSOLFDWLRQ�DQG�LWV�GDWD��%UHDNLQJ�FRGH�DQG�GDWD�LQWR�SLHFHV�PDNHV�ERWK�DSSOLFDWLRQ�
GHYHORSPHQW�DQG�PDLQWHQDQFH�PRUH�FRPSOH[�

6SOLWWLQJ�D�GDWDEDVH�UHTXLUHV�D�KLJK�GHJUHH�RI�H[SHUWLVH�WR�PDNH�VXUH�WKDW�WKH�GDWD�DQG�ZRUNORDG�
DUH�HYHQO\�GLVWULEXWHG�DPRQJ�WKH�SURFHVVRUV�

3DUWLWLRQLQJ�FRGH�DQG�GDWD�LV�QRW�QHFHVVDU\�LQ�D�FRQFXUUHQW�DFFHVV�HQYLURQPHQW��7R�LQFUHDVH�
WKURXJKSXW��PXOWLSOH�LQVWDQFHV�RI�WKH�VDPH�DSSOLFDWLRQ�UXQQLQJ�RQ�GLIIHUHQW�SURFHVVRUV�FDQ�
VLPXOWDQHRXVO\�DFFHVV�D�GDWDEDVH�RQ�D�VKDUHG�H[WHUQDO�GLVN�

6XSSRUWHG�6KDUHG�([WHUQDO�'LVN�7\SHV�

$�FRQFXUUHQW�FRQILJXUDWLRQ�FDQ�XVH�6&6,���'LIIHUHQWLDO�GLVN�DUUD\V��VHULDO�GLVNV��DQG�66$�GLVNV�
DV�VKDUHG�H[WHUQDO�GLVNV��)RU�PRUH�LQIRUPDWLRQ�DERXW�VXSSRUWHG�GHYLFHV��VHH�WKH�+$&03�IRU�
$,;�3ODQQLQJ�*XLGH�DQG�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�
&RQFHSWV�DQG�)DFLOLWLHV ����



+$&03�IRU�$,;
6KDUHG�([WHUQDO�'LVN�$FFHVV

���
0LUURULQJ�

:KHQ�FUHDWLQJ�FRQFXUUHQW�DFFHVV�ORJLFDO�YROXPHV��XVH�/90�PLUURULQJ�WR�DYRLG�KDYLQJ�WKH�GLVNV�
EH�D�VLQJOH�SRLQW�RI�IDLOXUH��

1RWH� 'R�QRW�XVH�/90�PLUURULQJ�ZKHQ�FUHDWLQJ�FRQFXUUHQW�DFFHVV�ORJLFDO�
YROXPHV�RQ�,%0����������DQG����������GLVN�DUUD\V��7KHVH�GLVN�
DUUD\V�SURYLGH�WKHLU�RZQ�GDWD�UHGXQGDQF\�ZKHQ�FRQILJXUHG�DW�5$,'�
OHYHOV���RU���

$SSOLFDWLRQV�

&RQFXUUHQW�DFFHVV�GRHV�QRW�VXSSRUW�WKH�XVH�RI�WKH�-RXUQDOHG�)LOH�6\VWHP��7KHUHIRUH��WKH�
GDWDEDVH�PDQDJHU�PXVW�ZULWH�GLUHFWO\�WR�WKH�UDZ�ORJLFDO�YROXPHV�RU�KGLVNV�LQ�WKH�VKDUHG�YROXPH�
JURXS�

$Q�DSSOLFDWLRQ�PXVW�XVH�VRPH�PHWKRG��IRU�H[DPSOH��WKH�+$&03�IRU�$,;�&OXVWHU�/RFN�
0DQDJHU��WR�DUELWUDWH�DOO�UHTXHVWV�IRU�VKDUHG�GDWD��0RVW�FRPPHUFLDO�81,;�GDWDEDVHV�SURYLGH�D�
ORFNLQJ�PRGHO��8VLQJ�WKH�IXQFWLRQV�SURYLGHG�LQ�WKH�&OXVWHU�/RFN�0DQDJHU�$3,��YHQGRUV�RI�
VSHFLILF�GDWDEDVHV�FDQ�H[WHQG�WKHLU�ORFNLQJ�VFKHPHV�WR�PDNH�WKHP�FRPSDWLEOH�ZLWK�WKH�+$&03�
IRU�$,;�VRIWZDUH��&KHFN�ZLWK�\RXU�GDWDEDVH�YHQGRU�WR�GHWHUPLQH�ZKHWKHU�D�VSHFLILF�DSSOLFDWLRQ�
VXSSRUWV�FRQFXUUHQW�DFFHVV�SURFHVVLQJ�
� &RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�6RIWZDUH
+$&03�IRU�$,;�6RIWZDUH
�

&KDSWHU�� &OXVWHU�6RIWZDUH

7KLV�FKDSWHU�GHVFULEHV�WKH�+$&03�IRU�$,;�VRIWZDUH�WKDW�LPSOHPHQWV�D�KLJKO\�DYDLODEOH�
HQYLURQPHQW�

+$&03�IRU�$,;�6RIWZDUH�
7KH�+$&03�IRU�$,;�VRIWZDUH�KDV�WKH�IROORZLQJ�FRPSRQHQWV�

� &OXVWHU�0DQDJHU

� &OXVWHU�608;�3HHU�DQG�&OXVWHU�,QIRUPDWLRQ�3URJUDP�

� &OXVWHU�/RFN�0DQDJHU

&OXVWHU�0DQDJHU�
7KH�&OXVWHU�0DQDJHU�UXQV�RQ�HDFK�FOXVWHU�QRGH��7KH�PDLQ�WDVN�RI�WKH�&OXVWHU�0DQDJHU�LV�WR�
PRQLWRU�QRGHV�DQG�QHWZRUNV�LQ�WKH�FOXVWHU�IRU�SRVVLEOH�IDLOXUHV��,W�LV�UHVSRQVLEOH�IRU�PRQLWRULQJ�
ORFDO�KDUGZDUH�DQG�VRIWZDUH�VXEV\VWHPV��WUDFNLQJ�WKH�VWDWH�RI�WKH�FOXVWHU�SHHUV��DQG�DFWLQJ�
DSSURSULDWHO\�WR�PDLQWDLQ�WKH�DYDLODELOLW\�RI�FOXVWHU�UHVRXUFHV�ZKHQ�D�FKDQJH�LQ�WKH�VWDWXV�RI�WKH�
FOXVWHU�RFFXUV��7KH�&OXVWHU�0DQDJHUV�RQ�QHLJKERULQJ�QRGHV�H[FKDQJH�SHULRGLF�PHVVDJHV��FDOOHG�
NHHSDOLYHV�RU�KHDUWEHDWV��WKDW�SURYLGH�WKLV�PRQLWRULQJ�

1RWH� ,Q�+$&03�(6�FOXVWHUV��WKH�56&7�VRIWZDUH�FRPSRQHQWV²*URXS�
6HUYLFHV��(YHQW�0DQDJHPHQW��DQG�7RSRORJ\�6HUYLFHV²DUH�
UHVSRQVLEOH�IRU�PRVW�RI�WKH�PRQLWRULQJ�WDVNV��)RU�PRUH�LQIRUPDWLRQ��
VHH�WKH�+$&03�IRU�$,;��(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�

&KDQJHV�LQ�WKH�VWDWH�RI�WKH�FOXVWHU�DUH�UHIHUUHG�WR�DV�FOXVWHU�HYHQWV��7KH�&OXVWHU�0DQDJHU�UXQV�
VFULSWV�LQ�UHVSRQVH�WR�FOXVWHU�HYHQWV��

'LIIHUHQW�PRGXOHV�RI�WKH�&OXVWHU�0DQDJHU�KDQGOH�WKHVH�WDVNV�

� 7KH�&OXVWHU�&RQWUROOHU�SHUIRUPV�WKUHH�WDVNV��)LUVW��LW�NHHSV�WUDFN�RI�FOXVWHU�PHPEHUVKLS�DQG�
V\QFKURQL]HV�LQIRUPDWLRQ�DPRQJ�FOXVWHU�PHPEHUV�DERXW�WKH�FXUUHQW�PHPEHUVKLS�DQG�
GLVWULEXWLRQ�RI�FOXVWHU�UHVRXUFHV��6HFRQG��WKH�&OXVWHU�&RQWUROOHU�TXHXHV�FOXVWHU�HYHQWV�DQG�
UXQV�WKH�DSSURSULDWH�HYHQW�VFULSWV�LQ�UHVSRQVH��7KLUG��WKH�&OXVWHU�&RQWUROOHU�FRPPXQLFDWHV�
ZLWK�DQG�FRRUGLQDWHV�WKH�DFWLRQV�RI�WKH�FOXVWHU¶V�QHWZRUN�LQWHUIDFH�PRGXOHV�

� 7KH�1HWZRUN�,QWHUIDFH�0RGXOHV��1,0V��PRQLWRU�WKH�QRGHV�DQG�QHWZRUN�LQWHUIDFHV�
DVVRFLDWHG�ZLWK�D�FOXVWHU��(DFK�QHWZRUN�PRGXOH�PRQLWRUV�RQH�FOXVWHU�QHWZRUN�XVLQJ�RQH�
NLQG�RI�FRPPXQLFDWLRQ�SURWRFRO��IRU�H[DPSOH��(WKHUQHW�RU�)'',���(DFK�QHWZRUN�PRGXOH�LV�
UHVSRQVLEOH�IRU�PDLQWDLQLQJ�NHHSDOLYH�WUDIILF�ZLWK�QHLJKERU�QRGHV�DV�GLUHFWHG�E\�WKH�&OXVWHU�
&RQWUROOHU��IRU�SURYLGLQJ�D�OLQN�WR�RWKHU�QRGHV�RQ�WKH�QHWZRUN�LW�PRQLWRUV��DQG�IRU�LQLWLDWLQJ�
DGDSWHU�VZDSV�RQ�FHUWDLQ�QHWZRUNV�
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�6RIWZDUH
&OXVWHU�0DQDJHU

���
&OXVWHU�0DQDJHU�0RGXOHV�LQ�+$&03�IRU�$,;

1RWH� 7KH�DERYH�GLDJUDP�LOOXVWUDWHV�WKH�+$&03�IRU�$,;�EDVH�V\VWHP�
DUFKLWHFWXUH��)RU�LQIRUPDWLRQ�RQ�WKH�DUFKLWHFWXUH�RI�WKH�+$&03�(6�
SURGXFW�VXEV\VWHP��VHH�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�

�&OXVWHU�&RQWUROOHU�

7KH�&OXVWHU�&RQWUROOHU�LV�WKH�&OXVWHU�0DQDJHU�PDLQ�SURFHVV��,W�FROOHFWV�DQG�PDLQWDLQV�
LQIRUPDWLRQ�DERXW�FOXVWHU�PHPEHUVKLS��WKH�GLVWULEXWLRQ�RI�UHVRXUFHV��DQG�WKH�DYDLODELOLW\�RI�
QHWZRUNV��DQG�V\QFKURQL]HV�WKLV�LQIRUPDWLRQ�ZLWK�&OXVWHU�&RQWUROOHUV�RQ�RWKHU�QRGHV��7KH�
&OXVWHU�&RQWUROOHU�WKHQ�XSGDWHV�WKLV�LQIRUPDWLRQ�SHULRGLFDOO\��EDVHG�XSRQ�VFULSW�FRPSOHWLRQ�
LQIRUPDWLRQ�

7KH�&OXVWHU�&RQWUROOHU�PDLQWDLQV�DOO�HYHQW�LQIRUPDWLRQ��LQFOXGLQJ�

� 1HWZRUN�MRLQV�DQG�IDLOXUHV��LQIRUPDWLRQ�IURP�&OXVWHU�1HWZRUN�0RGXOHV�

� 5HPRWH�QRWLILFDWLRQ�RI�DQ�HYHQW�IURP�DQRWKHU�&OXVWHU�&RQWUROOHU

� 8VHU�LQYRNHG�HYHQWV��

7KH�&OXVWHU�&RQWUROOHU�LV�UHVSRQVLEOH�IRU��

� 4XHXLQJ�WKH�HYHQWV�DQG�UHVSRQGLQJ�LQWHOOLJHQWO\�WR�WKH�VLWXDWLRQ��)RU�H[DPSOH��LW�PD\�VHH�
PXOWLSOH�QHWZRUN�IDLOXUHV�LQ�WKH�TXHXH�DQG�WUDQVODWH�WKLV�LQWR�D�UHVSRQVH�IRU�D�QRGH�IDLOXUH��
7KXV�WKH�&OXVWHU�&RQWUROOHU�GRHV�QRW�VLPSO\�UHVSRQG�WR�VLQJOH�HYHQWV��EXW�PD\�HVFDODWH�
PXOWLSOH�HYHQWV�LQWR�PRUH�VHYHUH�IDLOXUHV�

� &RPPXQLFDWLQJ�WKH�HYHQW�WR�DOO�RWKHU�QRGHV��&RPPXQLFDWLQJ�WKH�HYHQW�DERXW�WR�EH�
SURFHVVHG�KHOSV�RWKHU�&OXVWHU�&RQWUROOHUV�LQWHUSUHW�WKH�HYHQWV�LQ�WKHLU�TXHXHV�

� 5XQQLQJ�WKH�HYHQW�VFULSWV�DQG�KDQGOLQJ�WKH�HYHQW�VFULSW�FRPSOHWLRQ�

&OXVWHU�&RQWUROOHU�&RQQHFWLRQ�WR�2WKHU�+$&03�IRU�$,;�'DHPRQV
7KH�&OXVWHU�&RQWUROOHU�PDLQWDLQV�D�FRQQHFWLRQ�WR�WKH�ORFDO�&OXVWHU�/RFN�0DQDJHU��&/0���LI�RQH�
H[LVWV��,W�XVHV�WKLV�OLQN�WR�GHWHUPLQH�WKH�VWDWH�RI�WKH�&OXVWHU�/RFN�0DQDJHU�DQG�WR�VHQG�FOXVWHU�
LQIRUPDWLRQ�WR�LW��7R�GHWHUPLQH�WKH�VWDWH�RI�WKH�&OXVWHU�/RFN�0DQDJHU��XVH�WKH�
�XVU�VELQ�FOXVWHU�XWLOLWLHV�FOPBVWDWV�FRPPDQG��6HH�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�
IRU�D�FRPPDQG�GHVFULSWLRQ�
&RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�6RIWZDUH
&OXVWHU�608;�3HHU�DQG�6103�0RQLWRULQJ�3URJUDPV
7KH�&OXVWHU�&RQWUROOHU�DOVR�PDLQWDLQV�D�FRQQHFWLRQ�WR�WKH�&OXVWHU�608;�3HHU�GDHPRQ��
�XVU�VELQ�FOXVWHU�FOVPX[SG��ZKLFK�JDWKHUV�FOXVWHU�LQIRUPDWLRQ�IURP�WKH�&OXVWHU�0DQDJHU�
UHODWLYH�WR�FOXVWHU�VWDWH�FKDQJHV�RI�QRGHV�DQG�LQWHUIDFHV��7KH�&OXVWHU�,QIRUPDWLRQ�3URJUDP�
�&OLQIR��JHWV�WKLV�LQIRUPDWLRQ�IURP�FOVPX[SG�DQG�DOORZV�FOLHQWV�FRPPXQLFDWLQJ�ZLWK�WKLV�
SURJUDP�WR�EH�DZDUH�RI�FKDQJHV�LQ�D�FOXVWHU¶V�VWDWH��7KLV�FOXVWHU�VWDWH�LQIRUPDWLRQ�LV�VWRUHG�LQ�
WKH�+$&03�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��0,%��

,I�\RXU�V\VWHP�LV�UXQQLQJ�70(����1HW9LHZ��WKH�&OXVWHU�&RQWUROOHU¶V�FRQQHFWLRQ�WR�WKH�ORFDO�
FOVPX[SG�DOVR�DOORZV�WKH�+$9LHZ�XWLOLW\�WR�REWDLQ�FOXVWHU�VWDWH�LQIRUPDWLRQ�DQG�WR�GLVSOD\�LW�
JUDSKLFDOO\�WKURXJK�WKH�1HW9LHZ�PDS��6HH�&KDSWHU����$GPLQLVWUDWLYH�)DFLOLWLHV��IRU�LQIRUPDWLRQ�
DERXW�KRZ�+$9LHZ�FRPPXQLFDWHV�ZLWK�FOVPX[SG�

1HWZRUN�,QWHUIDFH�0RGXOHV�

(DFK�VXSSRUWHG�FOXVWHU�QHWZRUN�LQ�D�FRQILJXUHG�+$&03�IRU�$,;�V\VWHP�KDV�D�FRUUHVSRQGLQJ�
1HWZRUN�,QWHUIDFH�0RGXOH��1,0���(DFK�QHWZRUN�PRGXOH�PRQLWRUV�DOO�,�2�RQ�LWV�FOXVWHU�
QHWZRUN�

(DFK�QHWZRUN�PRGXOH�PDLQWDLQV�D�FRQQHFWLRQ�WR�RWKHU�QHWZRUN�PRGXOHV�LQ�WKH�FOXVWHU��7KH�
&OXVWHU�&RQWUROOHUV�RQ�QRGHV�LQ�WKH�FOXVWHU�VHQG�PHVVDJHV�WR�HDFK�RWKHU�WKURXJK�WKHVH�
FRQQHFWLRQV��(DFK�QHWZRUN�PRGXOH�LV�UHVSRQVLEOH�IRU�PDLQWDLQLQJ�D�ZRUNLQJ�VHW�RI�VHUYLFH�
DGDSWHUV�DQG�IRU�YHULI\LQJ�FRQQHFWLYLW\�WR�WKH�UHPRWH�FOXVWHU�SHHUV�

7KH�QHWZRUN�PRGXOH�LV�DOVR�UHVSRQVLEOH�IRU�GHWHUPLQLQJ�ZKHQ�D�JLYHQ�OLQN�DFWXDOO\�IDLOV��,W�GRHV�
WKLV�E\�VHQGLQJ�DQG�UHFHLYLQJ�SHULRGLF�NHHSDOLYH�PHVVDJHV�WR�DQG�IURP�RWKHU�QHWZRUN�PRGXOHV�
LQ�WKH�FOXVWHU�

)RU�D�OLVW�RI�WKH�FXUUHQWO\�VXSSRUWHG�QHWZRUNV��VHH�WKH�+$&03�IRU�$,;�3ODQQLQJ�*XLGH�

� &RQILJXUHG�UHVRXUFH�JURXSV�DQG�UHVRXUFH�JURXS�VWDWH��+$&03�(6�RQO\�

� 5HVRXUFH�JURXS�ORFDWLRQ��+$&03�(6�RQO\�

5HIHU�WR�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH��&KDSWHU����0RQLWRULQJ�DQ�+$&03�&OXVWHU�
IRU�GHWDLOV�DERXW�FOXVWHU�PRQLWRULQJ�ZLWK�7LYROL��DQG�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�IRU�
LQVWUXFWLRQV�RQ�KRZ�WR�LQVWDOO�DQG�FRQILJXUH�WKLV�IXQFWLRQDOLW\�

&OXVWHU�608;�3HHU�DQG�6103�0RQLWRULQJ�3URJUDPV�
$Q�+$&03�FOXVWHU�LV�G\QDPLF�DQG�FDQ�XQGHUJR�YDULRXV�WUDQVLWLRQV�LQ�LWV�VWDWH�RYHU�WLPH��)RU�
H[DPSOH��D�QRGH�FDQ�MRLQ�RU�OHDYH�WKH�FOXVWHU��RU�D�VWDQGE\�DGDSWHU�FDQ�UHSODFH�D�VHUYLFH�DGDSWHU��
(DFK�RI�WKHVH�FKDQJHV�DIIHFWV�WKH�FRPSRVLWLRQ�RI�WKH�FOXVWHU��HVSHFLDOO\�ZKHQ�KLJKO\�DYDLODEOH�
FOLHQWV�DQG�DSSOLFDWLRQV�PXVW�XVH�VHUYLFHV�SURYLGHG�E\�FOXVWHU�QRGHV�

6103�6XSSRUW�

7KH�&OXVWHU�608;�3HHU�SURYLGHV�6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103��VXSSRUW�WR�
FOLHQW�DSSOLFDWLRQV��6103�LV�DQ�LQGXVWU\�VWDQGDUG�VSHFLILFDWLRQ�IRU�PRQLWRULQJ�DQG�PDQDJLQJ�
7&3�,3�EDVHG�QHWZRUNV��6103�LQFOXGHV�D�SURWRFRO��D�GDWDEDVH�VSHFLILFDWLRQ��DQG�D�VHW�RI�GDWD�
REMHFWV��$�VHW�RI�GDWD�REMHFWV�IRUPV�D�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��0,%���6103�SURYLGHV�D�
VWDQGDUG�0,%�WKDW�LQFOXGHV�LQIRUPDWLRQ�VXFK�DV�,3�DGGUHVVHV�DQG�WKH�QXPEHU�RI�DFWLYH�7&3�
FRQQHFWLRQV��7KH�DFWXDO�0,%�GHILQLWLRQV�DUH�HQFRGHG�LQWR�WKH�DJHQWV�UXQQLQJ�RQ�D�V\VWHP��7KH�
VWDQGDUG�6103�DJHQW�LV�WKH�VQPSG�GDHPRQ����
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�6RIWZDUH
&OXVWHU�,QIRUPDWLRQ�3URJUDP

���
6103�FDQ�EH�H[WHQGHG�WKURXJK�WKH�XVH�RI�WKH�6103�0XOWLSOH[LQJ��608;��SURWRFRO�WR�LQFOXGH�
HQWHUSULVH�VSHFLILF�0,%V�WKDW�FRQWDLQ�LQIRUPDWLRQ�UHODWLQJ�WR�D�GLVFUHWH�HQYLURQPHQW�RU�
DSSOLFDWLRQ��$�608;�SHHU�GDHPRQ�PDLQWDLQV�LQIRUPDWLRQ�DERXW�WKH�REMHFWV�GHILQHG�LQ�LWV�0,%�
DQG�SDVVHV�WKLV�LQIRUPDWLRQ�RQ�WR�D�VSHFLDOL]HG�QHWZRUN�PRQLWRULQJ�RU�QHWZRUN�PDQDJHPHQW�
VWDWLRQ�

+$&03�IRU�$,;�0,%�

7KH�&OXVWHU�608;�3HHU�GDHPRQ��FOVPX[SG��PDLQWDLQV�FOXVWHU�VWDWXV�LQIRUPDWLRQ�LQ�D�VSHFLDO�
+$&03�0,%��:KHQ�FOVPX[SG�VWDUWV�RQ�D�FOXVWHU�QRGH��LW�UHJLVWHUV�ZLWK�WKH�6103�GDHPRQ��
VQPSG��DQG�WKHQ�FRQWLQXDOO\�JDWKHUV�FOXVWHU�LQIRUPDWLRQ�IURP�WKH�&OXVWHU�0DQDJHU�GDHPRQ��
7KH�&OXVWHU�608;�3HHU�GDHPRQ�PDLQWDLQV�DQ�XSGDWHG�WRSRORJ\�PDS�RI�WKH�FOXVWHU�LQ�WKH�
+$&03�IRU�$,;�0,%�DV�LW�WUDFNV�HYHQWV�DQG�UHVXOWLQJ�VWDWHV�RI�WKH�FOXVWHU�

)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�+$&03�IRU�$,;�0,%��VHH�WKH�PDQXDO�+$&03�IRU�$,;��
3URJUDPPLQJ�&OLHQW�$SSOLFDWLRQV�

&OXVWHU�,QIRUPDWLRQ�3URJUDP�
7KH�&OXVWHU�,QIRUPDWLRQ�3URJUDP��&OLQIR���WKH�FOLQIR�GDHPRQ��LV�DQ�6103�EDVHG�PRQLWRU��
&OLQIR��UXQQLQJ�RQ�D�FOLHQW�PDFKLQH�RU�RQ�D�FOXVWHU�QRGH��TXHULHV�WKH�&OXVWHU�608;�3HHU�IRU�
XSGDWHG�FOXVWHU�LQIRUPDWLRQ��7KURXJK�&OLQIR��LQIRUPDWLRQ�DERXW�WKH�VWDWH�RI�DQ�+$&03�FOXVWHU��
QRGHV��DQG�QHWZRUNV�FDQ�EH�PDGH�DYDLODEOH�WR�FOLHQWV�DQG�DSSOLFDWLRQV�

&OLHQWV�FDQ�EH�GLYLGHG�LQWR�WZR�FDWHJRULHV��QDLYH�DQG�LQWHOOLJHQW��$�QDLYH�FOLHQW�YLHZV�WKH�FOXVWHU�
FRPSOH[�DV�D�VLQJOH�HQWLW\��,I�D�FOXVWHU�QRGH�IDLOV��WKH�FOLHQW�PXVW�EH�UHVWDUWHG��RU�DW�OHDVW�PXVW�
UHFRQQHFW�WR�WKH�QRGH��LI�,3�DGGUHVV�WDNHRYHU��,3$7��LV�QRW�HQDEOHG��$Q�LQWHOOLJHQW�FOLHQW��RQ�WKH�
RWKHU�KDQG��LV�³FOXVWHU�DZDUH´²LW�UHDFWV�DSSURSULDWHO\�WR�QRGH�IDLOXUH��FRQQHFWLQJ�WR�DQ�
DOWHUQDWH�QRGH�DQG�SHUKDSV�PDVNLQJ�WKH�IDLOXUH�IURP�WKH�XVHU��6XFK�DQ�LQWHOOLJHQW�FOLHQW�PXVW�
KDYH�NQRZOHGJH�RI�WKH�FOXVWHU�VWDWH�

7KH�+$&03�IRU�$,;�VRIWZDUH�H[WHQGV�WKH�EHQHILWV�RI�KLJKO\�DYDLODEOH�VHUYHUV��GDWD��DQG�
DSSOLFDWLRQV�WR�FOLHQWV�E\�SURYLGLQJ�QRWLILFDWLRQ�RI�FOXVWHU�VWDWH�FKDQJHV�WR�FOLHQWV�WKURXJK�WKH�
FOVPX[SG�DQG�&OLQIR�$3,�IXQFWLRQV�

5HVSRQGLQJ�WR�&OXVWHU�&KDQJHV�

&OLQIR�FDOOV�WKH��XVU�VELQ�FOXVWHU�HWF�FOLQIR�UF�VFULSW�ZKHQHYHU�D�FOXVWHU��QHWZRUN��RU�QRGH�
HYHQW�RFFXUV��%\�GHIDXOW��WKH�FOLQIR�UF�VFULSW�IOXVKHV�WKH�V\VWHP¶V�$53�FDFKH�WR�UHIOHFW�FKDQJHV�
WR�QHWZRUN�DGGUHVVHV��DQG�LW�GRHV�QRW�XSGDWH�WKH�FDFKH�XQWLO�DQRWKHU�DGGUHVV�LV�SLQJHG��)OXVKLQJ�
WKH�$53�FDFKH�W\SLFDOO\�LV�QRW�QHFHVVDU\�LI�WKH�+$&03�IRU�$,;�KDUGZDUH�DGGUHVV�VZDSSLQJ�
IDFLOLW\�LV�HQDEOHG�EHFDXVH�KDUGZDUH�DGGUHVV�VZDSSLQJ�PDLQWDLQV�WKH�UHODWLRQVKLS�EHWZHHQ�D�
QHWZRUN�DGGUHVV�DQG�D�KDUGZDUH�DGGUHVV��+DUGZDUH�DGGUHVV�VZDSSLQJ�LV�GHVFULEHG�LQ�PRUH�
GHWDLO�LQ�&KDSWHU����(QVXULQJ�&OXVWHU�$YDLODELOLW\�

,Q�D�VZLWFKHG�(WKHUQHW�QHWZRUN��\RX�PD\�QHHG�WR�IOXVK�WKH�$53�FDFKH�WR�HQVXUH�WKDW�WKH�QHZ�
0$&�DGGUHVV�LV�FRPPXQLFDWHG�WR�WKH�VZLWFK��RU�XVH�WKH�SURFHGXUH��³0$&�$GGUHVV�,V�1RW�
&RPPXQLFDWHG�WR�WKH�(WKHUQHW�6ZLWFK�´�GHVFULEHG�LQ�WKH�+$&03�IRU�$,;�7URXEOHVKRRWLQJ�
*XLGH�WR�HQVXUH�WKDW�WKH�KDUGZDUH�DGGUHVV�LV�FRPPXQLFDWHG�FRUUHFWO\��

6\VWHP�DGPLQLVWUDWRUV�FDQ�DGG�ORJLF�WR�WKH�FOLQIR�UF�VFULSW�LI�IXUWKHU�DFWLRQ�LV�GHVLUHG�
&RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�6RIWZDUH
&OXVWHU�/RFN�0DQDJHU
&OLQIR�$3,V�

7KH�&OLQIR�$3,V�SURYLGH�DSSOLFDWLRQ�GHYHORSHUV�ZLWK�ERWK�D�&�DQG�D�&���ODQJXDJH�LQWHUIDFH�IRU�
DFFHVVLQJ�FOXVWHU�VWDWXV�LQIRUPDWLRQ��7KH�+$&03�IRU�$,;�VRIWZDUH�LQFOXGHV�WZR�YHUVLRQV�RI�
WKH�&OLQIR�$3,V��RQH�IRU�VLQJOH�WKUHDGHG�DSSOLFDWLRQV�DQG�RQH�IRU�PXOWL�WKUHDGHG�DSSOLFDWLRQV�

1RWH� &OLQIR�DQG�LWV�DVVRFLDWHG�$3,V�HQDEOH�GHYHORSHUV�WR�ZULWH�DSSOLFDWLRQV�
WKDW�UHFRJQL]H�DQG�UHVSRQG�WR�FKDQJHV�LQ�D�FOXVWHU��)RU�PRUH�
LQIRUPDWLRQ��VHH�WKH�+$&03�IRU�$,;��3URJUDPPLQJ�&OLHQW�
$SSOLFDWLRQV�JXLGH�

&OXVWHU�/RFN�0DQDJHU�
(QVXULQJ�GDWD�LQWHJULW\�LV�RI�SDUDPRXQW�FRQFHUQ�LQ�D�FRQFXUUHQW�DFFHVV�HQYLURQPHQW�ZKHUH�
PXOWLSOH�QRGHV�FDQ�VLPXOWDQHRXVO\�DFFHVV�WKH�VDPH�GDWD��,W�LV�HVVHQWLDO�WKDW�FRQFXUUHQW�UHTXHVWV�
IRU�WKH�VDPH�GDWD�GR�QRW�FRUUXSW�VKDUHG�GDWD��&RQFXUUHQW�DFFHVV�LQ�WKH�+$&03�IRU�$,;�V\VWHP�
LV�FRQWUROOHG�DW�WKH�DSSOLFDWLRQ�OHYHO��QRW�DW�WKH�RSHUDWLQJ�V\VWHP�OHYHO�

7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�D�&OXVWHU�/RFN�0DQDJHU�IRU�WKLV�SXUSRVH��7KH�&OXVWHU�
/RFN�0DQDJHU�LQVWLWXWHV�D�ORFNLQJ�SURWRFRO�WKDW�VHUYHU�SURFHVVHV�XVH�WR�FRRUGLQDWH�GDWD�DFFHVV�
DQG�WR�HQVXUH�GDWD�FRQVLVWHQF\�GXULQJ�QRUPDO�RSHUDWLRQ�DV�ZHOO�DV�LQ�WKH�HYHQW�RI�IDLOXUH��7KH�
&OXVWHU�/RFN�0DQDJHU�PXVW�EH�LQFRUSRUDWHG�LQWR�WKH�DSSOLFDWLRQ�WR�HQDEOH�FRQFXUUHQW�DFFHVV�WR�
VKDUHG�GDWD��$SSOLFDWLRQV�WKDW�FDQ�EHQHILW�IURP�XVLQJ�WKH�&OXVWHU�/RFN�0DQDJHU�DUH�
WUDQVDFWLRQ�RULHQWHG��VXFK�DV�D�GDWDEDVH�RU�D�UHVRXUFH�FRQWUROOHU�RU�PDQDJHU�

7KH�&OXVWHU�/RFN�0DQDJHU�SURYLGHV�WZR�GLVWLQFW�ORFN�PRGHOV�

� &/0�ORFN�PRGHO��ZKLFK�SURYLGHV�D�ULFK�VHW�RI�ORFNLQJ�PRGHV�

� 81,;�6\VWHP�9�ORFN�PRGHO��ZKLFK�VXSSRUWV�VWDQGDUG�81,;�6\VWHP�9�UHJLRQ�ORFNLQJ�

/RFN�0DQDJHU�$3,V�

7KH�&OXVWHU�/RFN�0DQDJHU�SURYLGHV�$3,V�WKDW�DSSOLFDWLRQV�FDQ�XVH�WR�FUHDWH�D�VLQJOH��XQLILHG�
ORFN�LPDJH�WKDW�LV�VKDUHG�DPRQJ�DOO�QRGHV�LQ�WKH�FOXVWHU��&RRSHUDWLQJ�DSSOLFDWLRQV�UXQQLQJ�RQ�
GLIIHUHQW�QRGHV�LQ�DQ�+$&03�FOXVWHU�FDQ�WKHQ�VKDUH�FRPPRQ�UHVRXUFHV�ZLWKRXW�FRUUXSWLQJ�
WKRVH�UHVRXUFHV�

7KH�+$&03�IRU�$,;�VRIWZDUH�LQFOXGHV�WZR�YHUVLRQV�RI�WKH�&OXVWHU�/RFN�0DQDJHU�$3,V��RQH�
IRU�VLQJOH�WKUHDGHG�DSSOLFDWLRQV�DQG�RQH�IRU�PXOWL�WKUHDGHG�DSSOLFDWLRQV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�&OXVWHU�/RFN�0DQDJHU��VHH�+$&03�IRU�$,;��3URJUDPPLQJ�
/RFNLQJ�$SSOLFDWLRQV�
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�6RIWZDUH
&OXVWHU�/RFN�0DQDJHU

���
 &RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
2YHUYLHZ
�*

&KDSWHU�� (QVXULQJ�&OXVWHU�$YDLODELOLW\

7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�+$&03�IRU�$,;�VRIWZDUH�HQVXUHV�FOXVWHU�DYDLODELOLW\�E\�
HOLPLQDWLQJ�NH\�V\VWHP�FRPSRQHQWV�DV�VLQJOH�SRLQWV�RI�IDLOXUH�DQG�E\�HOLPLQDWLQJ�WKH�QHHG�IRU�
VFKHGXOHG�GRZQ�WLPH�IRU�PRVW�URXWLQH�FOXVWHU�PDLQWHQDQFH�WDVNV�

2YHUYLHZ
7KH�NH\�IDFHW�RI�D�KLJKO\�DYDLODEOH�FOXVWHU�LV�LWV�DELOLW\�WR�GHWHFW�DQG�UHVSRQG�WR�FKDQJHV�WKDW�
FRXOG�LQWHUUXSW�WKH�HVVHQWLDO�VHUYLFHV�LW�SURYLGHV��7KH�+$&03�IRU�$,;�VRIWZDUH�DOORZV�D�FOXVWHU�
WR�FRQWLQXH�WR�SURYLGH�DSSOLFDWLRQ�VHUYLFHV�FULWLFDO�WR�DQ�LQVWDOODWLRQ�HYHQ�WKRXJK�D�NH\�V\VWHP�
FRPSRQHQW²D�QHWZRUN�DGDSWHU��IRU�H[DPSOH²LV�QR�ORQJHU�DYDLODEOH��:KHQ�D�FRPSRQHQW�
EHFRPHV�XQDYDLODEOH��WKH�+$&03�IRU�$,;�VRIWZDUH�LV�DEOH�WR�GHWHFW�WKH�ORVV�DQG�VKLIW�WKDW�
FRPSRQHQW¶V�ZRUNORDG�WR�DQRWKHU�FRPSRQHQW�LQ�WKH�FOXVWHU��,Q�SODQQLQJ�D�KLJKO\�DYDLODEOH�
FOXVWHU��\RX�DWWHPSW�WR�HQVXUH�WKDW�NH\�FRPSRQHQWV�GR�QRW�EHFRPH�VLQJOH�SRLQWV�RI�IDLOXUH��

,Q�DGGLWLRQ��+$&03�IRU�$,;�VRIWZDUH�DOORZV�D�FOXVWHU�WR�FRQWLQXH�SURYLGLQJ�DSSOLFDWLRQ�
VHUYLFHV�ZKLOH�URXWLQH�PDLQWHQDQFH�WDVNV�DUH�SHUIRUPHG�XVLQJ�D�SURFHVV�FDOOHG�G\QDPLF�
UHFRQILJXUDWLRQ��,Q�G\QDPLF�UHFRQILJXUDWLRQ��\RX�FDQ�FKDQJH�FRPSRQHQWV�LQ�D�UXQQLQJ�FOXVWHU��
VXFK�DV�DGGLQJ�RU�UHPRYLQJ�D�QRGH�RU�QHWZRUN�DGDSWHU��ZLWKRXW�KDYLQJ�WR�VWRS�DQG�UHVWDUW�FOXVWHU�
VHUYLFHV��7KH�FKDQJHG�FRQILJXUDWLRQ�EHFRPHV�WKH�DFWLYH�FRQILJXUDWLRQ�G\QDPLFDOO\�

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�FRQFHSWXDOO\�KRZ�WR�XVH�WKH�+$&03�IRU�$,;�VRIWZDUH�WR�
HOLPLQDWH�VLQJOH�SRLQWV�RI�IDLOXUH�LQ�D�FOXVWHU��WR�PLQLPL]H�VFKHGXOHG�GRZQ�WLPH�LQ�DQ�+$&03�
FOXVWHU�ZLWK�G\QDPLF�UHFRQILJXUDWLRQ�DQG�&�632&��DQG�WR�PLQLPL]H�XQVFKHGXOHG�GRZQ�WLPH�
ZLWK�WKH�IDVW�UHFRYHU\�IHDWXUH�

(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU
7KH�+$&03�IRU�$,;�VRIWZDUH�HQDEOHV�\RX�WR�EXLOG�FOXVWHUV�WKDW�DUH�ERWK�KLJKO\�DYDLODEOH�DQG�
VFDODEOH�E\�HOLPLQDWLQJ�VLQJOH�SRLQWV�RI�IDLOXUH��$�VLQJOH�SRLQW�RI�IDLOXUH�H[LVWV�ZKHQ�D�FULWLFDO�
FOXVWHU�IXQFWLRQ�LV�SURYLGHG�E\�D�VLQJOH�FRPSRQHQW��,I�WKDW�FRPSRQHQW�IDLOV��WKH�FOXVWHU�KDV�QR�
RWKHU�ZD\�WR�SURYLGH�WKDW�IXQFWLRQ�DQG�HVVHQWLDO�VHUYLFHV�EHFRPH�XQDYDLODEOH�

)RU�H[DPSOH��LI�DOO�WKH�GDWD�IRU�D�FULWLFDO�DSSOLFDWLRQ�UHVLGHV�RQ�D�VLQJOH�GLVN�WKDW�LV�QRW�PLUURUHG��
DQG�WKDW�GLVN�IDLOV��WKH�GLVN�KDV�EHFRPH�D�VLQJOH�SRLQW�RI�IDLOXUH�IRU�WKH�HQWLUH�V\VWHP��&OLHQWV�
FDQQRW�DFFHVV�WKDW�DSSOLFDWLRQ�XQWLO�WKH�GDWD�RQ�WKH�GLVN�LV�UHVWRUHG�

3RWHQWLDO�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU

+$&03�IRU�$,;�SURYLGHV�UHFRYHU\�RSWLRQV�IRU�WKH�IROORZLQJ�FOXVWHU�FRPSRQHQWV�

� 1RGHV

� $SSOLFDWLRQV

� 1HWZRUNV�DQG�QHWZRUN�DGDSWHUV

� 'LVNV�DQG�GLVN�DGDSWHUV
&RQFHSWV�DQG�)DFLOLWLHV ���



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU

���
7R�EH�KLJKO\�DYDLODEOH��D�FOXVWHU�PXVW�KDYH�QR�VLQJOH�SRLQW�RI�IDLOXUH��5HDOL]H�WKDW��ZKLOH�WKH�
JRDO�LV�WR�HOLPLQDWH�DOO�VLQJOH�SRLQWV�RI�IDLOXUH��FRPSURPLVHV�PD\�KDYH�WR�EH�PDGH��7KHUH�LV�
XVXDOO\�D�FRVW�DVVRFLDWHG�ZLWK�HOLPLQDWLQJ�D�VLQJOH�SRLQW�RI�IDLOXUH��)RU�H[DPSOH��UHGXQGDQW�
KDUGZDUH�LQFUHDVHV�FRVW��7KH�FRVW�RI�HOLPLQDWLQJ�D�VLQJOH�SRLQW�RI�IDLOXUH�VKRXOG�EH�FRPSDUHG�
DJDLQVW�WKH�FRVW�RI�ORVLQJ�VHUYLFHV�VKRXOG�WKDW�FRPSRQHQW�IDLO��$JDLQ��WKH�SXUSRVH�RI�WKH�
+$&03�IRU�$,;�VRIWZDUH�LV�WR�SURYLGH�D�FRVW�HIIHFWLYH��KLJKO\�DYDLODEOH�FRPSXWLQJ�
HQYLURQPHQW�WKDW�FDQ�JURZ�WR�PHHW�IXWXUH�SURFHVVLQJ�GHPDQGV�

(OLPLQDWLQJ�1RGHV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH�

1RGHV�OHDYH�WKH�FOXVWHU�HLWKHU�WKURXJK�D�SODQQHG�WUDQVLWLRQ��D�QRGH�VKXWGRZQ�RU�VWRSSLQJ�FOXVWHU�
VHUYLFHV�RQ�D�QRGH��RU�EHFDXVH�RI�D�IDLOXUH�

1RGH�IDLOXUH�EHJLQV�ZKHQ�D�QRGH�PRQLWRULQJ�D�QHLJKERU�QRGH�FHDVHV�WR�UHFHLYH�NHHSDOLYH�WUDIILF�
IRU�D�GHILQHG�SHULRG�RI�WLPH��,I�WKH�RWKHU�FOXVWHU�QRGHV�DJUHH�WKDW�WKH�IDLOXUH�LV�D�QRGH�IDLOXUH��WKH�
IDLOLQJ�QRGH�LV�UHPRYHG�IURP�WKH�FOXVWHU�DQG�LWV�UHVRXUFHV�DUH�WDNHQ�RYHU�E\�WKH�QRGHV�
FRQILJXUHG�WR�GR�VR��$Q�DFWLYH�QRGH�PD\��IRU�H[DPSOH��WDNH�FRQWURO�RI�WKH�IDLOHG�QRGH¶V�VKDUHG�
GLVNV��2U��DQ�DFWLYH�QRGH�PD\�PDVTXHUDGH�DV�WKH�IDLOHG�QRGH��E\�DFTXLULQJ�LWV�VHUYLFH�DGGUHVV��
DQG�UXQ�WKDW�QRGH¶V�SURFHVVHV�ZKLOH�VWLOO�PDLQWDLQLQJ�LWV�RZQ�SURFHVVHV��7KXV��FOLHQW�
DSSOLFDWLRQV�FDQ�VZLWFK�RYHU�WR�D�VXUYLYLQJ�QRGH�IRU�VKDUHG�GLVN�DQG�SURFHVVRU�VHUYLFHV�

7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�WKH�IROORZLQJ�IDFLOLWLHV�IRU�SURFHVVLQJ�QRGH�IDLOXUH�

� 'LVN�WDNHRYHU

� ,3�DGGUHVV�WDNHRYHU��ZLWK�RU�ZLWKRXW�KDUGZDUH�DGGUHVV�VZDSSLQJ�

'LVN�7DNHRYHU�

,Q�DQ�+$&03�IRU�$,;�HQYLURQPHQW��VKDUHG�GLVNV�DUH�SK\VLFDOO\�FRQQHFWHG�WR�PXOWLSOH�QRGHV��
,Q�QRQ�FRQFXUUHQW�HQYLURQPHQWV��RQO\�RQH�FRQQHFWLRQ�LV�DFWLYH�DW�DQ\�JLYHQ�WLPH��DQG�WKH�QRGH�
ZLWK�WKH�DFWLYH�FRQQHFWLRQ�RZQV�WKH�GLVN��'LVN�WDNHRYHU�RFFXUV�ZKHQ�WKH�QRGH�WKDW�FXUUHQWO\�
RZQV�WKH�GLVN�OHDYHV�WKH�FOXVWHU�DQG�DQ�DFWLYH�QRGH�DVVXPHV�FRQWURO�RI�WKH�VKDUHG�GLVN�VR�WKDW�LW�
UHPDLQV�DYDLODEOH��1RWH��KRZHYHU��WKDW�VKDUHG�ILOHV\VWHPV�FDQ�EH�H[SRUWHG�DQG�1)6�PRXQWHG�
E\�RWKHU�FOXVWHU�QRGHV�XQGHU�+$&03¶V�FRQWURO��

,Q�+$&03�IRU�$,;�YHUVLRQ������WKH�FOBH[SRUWBIV�XWLOLW\�FDQ�XVH�WKH�RSWLRQDO�
�XVU�VELQ�FOXVWHU�HWF�H[SRUWV�ILOH�LQVWHDG�RI�WKH�VWDQGDUG��HWF�H[SRUWV�ILOH�IRU�GHWHUPLQLQJ�
H[SRUW�RSWLRQV��)RU�PRUH�LQIRUPDWLRQ�RQ�WKLV�FDSDELOLW\��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�
*XLGH��1)6�([SRUWLQJ�)LOHV\VWHPV�DQG�'LUHFWRULHV�RQ�SDJH������

,Q�FRQFXUUHQW�DFFHVV�FRQILJXUDWLRQV��WKH�VKDUHG�GLVNV�DUH�DFWLYHO\�FRQQHFWHG�WR�PXOWLSOH�QRGHV�
DW�WKH�VDPH�WLPH��7KHUHIRUH��GLVN�WDNHRYHU�LV�QRW�UHTXLUHG�ZKHQ�D�QRGH�OHDYHV�WKH�FOXVWHU��7KH�
IROORZLQJ�ILJXUHV�LOOXVWUDWH�GLVN�WDNHRYHU�LQ�QRQ�FRQFXUUHQW�HQYLURQPHQWV�
&RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU
%HIRUH�'LVN�7DNHRYHU

$IWHU�'LVN�7DNHRYHU
&RQFHSWV�DQG�)DFLOLWLHV ���



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU

���
,3�$GGUHVV�7DNHRYHU�

,3�DGGUHVV�WDNHRYHU�LV�D�QHWZRUNLQJ�FDSDELOLW\�WKDW�DOORZV�D�QRGH�WR�DFTXLUH�WKH�QHWZRUN�DGGUHVV�
RI�D�QRGH�WKDW�KDV�OHIW�WKH�FOXVWHU��,3�DGGUHVV�WDNHRYHU�LV�QHFHVVDU\�LQ�DQ�+$&03�FOXVWHU�ZKHQ�
D�VHUYLFH�EHLQJ�SURYLGHG�WR�FOLHQWV�LV�ERXQG�WR�D�VSHFLILF�,3�DGGUHVV��,I�D�VXUYLYLQJ�QRGH�VLPSO\�
GLG�D�GLVN�DQG�DSSOLFDWLRQ�WDNHRYHU��FOLHQWV�ZRXOG�QRW�EH�DEOH�WR�FRQWLQXH�XVLQJ�WKH�DSSOLFDWLRQ�
DW�WKH�VSHFLILHG�VHUYHU�,3�DGGUHVV��7KH�IROORZLQJ�ILJXUHV�LOOXVWUDWH�,3�DGGUHVV�WDNHRYHU�

%HIRUH�,3�$GGUHVV�7DNHRYHU

svc A stby A

Client A

Node A Node B

stby B svc B

Client B

Each node provides a separate network service.
&RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU
$IWHU�,3�$GGUHVV�7DNHRYHU

1RWH� ,Q�DQ�+$&03�IRU�$,;�RU�+$&03�(6�HQYLURQPHQW�RQ�WKH�56������
63��VWDQGE\�DGDSWHUV�DUH�QRW�XVHG�E\�WKH�63�VZLWFK��VR�VSHFLDO�
FRQVLGHUDWLRQV�DSSO\�WR�,3�DGGUHVV�WDNHRYHU��6HH�WKH�+$&03�IRU�$,;�
,QVWDOODWLRQ�*XLGH�RU�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�

+DUGZDUH�$GGUHVV�6ZDSSLQJ�DQG�,3�$GGUHVV�7DNHRYHU

+DUGZDUH�DGGUHVV�VZDSSLQJ�ZRUNV�LQ�FRQMXQFWLRQ�ZLWK�,3�DGGUHVV�WDNHRYHU��:LWK�KDUGZDUH�
DGGUHVV�VZDSSLQJ�HQDEOHG��D�QRGH�DOVR�DVVXPHV�WKH�KDUGZDUH�QHWZRUN�DGGUHVV��LQ�DGGLWLRQ�WR�
WKH�,3�DGGUHVV��RI�D�QRGH�WKDW�KDV�IDLOHG�VR�WKDW�LW�FDQ�SURYLGH�WKH�VHUYLFH�WKDW�WKH�IDLOHG�QRGH�
ZDV�SURYLGLQJ�WR�WKH�FOXVWHU¶V�FOLHQWV�

:LWKRXW�KDUGZDUH�DGGUHVV�VZDSSLQJ��7&3�,3�FOLHQWV�DQG�URXWHUV�ZKLFK�UHVLGH�RQ�WKH�VDPH�
VXEQHW�DV�WKH�FOXVWHU�QRGHV�PXVW�KDYH�WKHLU�$GGUHVV�5HVROXWLRQ�3URWRFRO��$53��FDFKH�XSGDWHG��
7KH�$53�FDFKH�FRQWDLQV�D�PDSSLQJ�RI�,3�DGGUHVVHV�WR�KDUGZDUH�DGGUHVVHV��7KH�XVH�RI�KDUGZDUH�
DGGUHVV�VZDSSLQJ�LV�KLJKO\�UHFRPPHQGHG�IRU�FOLHQWV�WKDW�FDQQRW�UXQ�WKH�&OLQIR�GDHPRQ�
�PDFKLQHV�QRW�UXQQLQJ�$,;��RU�WKDW�FDQQRW�HDVLO\�XSGDWH�WKHLU�$53�FDFKH��

1RWH� 63�6ZLWFK�QHWZRUNV�GR�QRW�VXSSRUW�KDUGZDUH�DGGUHVV�VZDSSLQJ��
+RZHYHU��QRWH�WKDW�WKH�63�VZLWFK�QHWZRUN�FDQ�EH�FRQILJXUHG�VXFK�WKDW�
WKHLU�,3�GHYLFHV�XSGDWH�WKHLU�$53�FDFKHV�DXWRPDWLFDOO\�ZKHQ�,3�
DGGUHVV�WDNHRYHU�RFFXUV��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�+$&03�IRU�
$,;�,QVWDOODWLRQ�*XLGH�RU�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�
&RQFHSWV�DQG�)DFLOLWLHV ���



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU

���
.HHS�LQ�PLQG�WKDW�ZKHQ�DQ�DGDSWHU�VZDS�RFFXUV��WKH�QHWPDVN�RI�WKH�VHUYLFH�DGDSWHU�LV�REWDLQHG�
E\�WKH�VWDQGE\�DGDSWHU��WKXV��WKH�QHWPDVN�IROORZV�WKH�VHUYLFH�DGGUHVV��7KLV�PHDQV�WKDW�WKH�
QHWPDVN�IRU�DOO�DGDSWHUV�LQ�DQ�+$&03�QHWZRUN�PXVW�EH�WKH�VDPH�WR�DYRLG�FRPPXQLFDWLRQ�
SUREOHPV�EHWZHHQ�VWDQGE\�DGDSWHUV�DIWHU�DQ�DGGUHVV�VZDS�DQG�GXULQJ�WKH�VXEVHTXHQW�UHOHDVH�RI�
WKH�DGGUHVV�DFTXLUHG�GXULQJ�WDNHRYHU��

&RPPXQLFDWLRQ�SUREOHPV�RFFXU�ZKHQ�WKH�VWDQGE\�DGDSWHU�UHOHDVHV�WKH�VHUYLFH�DGGUHVV��7KH�
DGDSWHU�DVVXPHV�LWV�RULJLQDO�DGGUHVV��EXW�UHWDLQV�WKH�QHWPDVN�RI�WKH�VHUYLFH�DGGUHVV��7KLV�DGGUHVV�
UHDVVLJQPHQW�FDXVHV�WKH�VWDQGE\�DGDSWHU�WR�IXQFWLRQ�RQ�D�GLIIHUHQW�VXEQHW�IURP�RWKHU�VWDQGE\�
DGDSWHUV�LQ�WKH�QHWZRUN��7KLV�QHWPDVN�FKDQJH�FDQ�FDXVH�FKDQJHV�LQ�WKH�EURDGFDVW�DGGUHVV�DQG�
WKH�URXWLQJ�LQIRUPDWLRQ�VXFK�WKDW�RWKHU�VWDQGE\�DGDSWHUV�PD\�QRZ�EH�XQDEOH�WR�FRPPXQLFDWH�
RQ�WKH�VDPH�ORJLFDO�QHWZRUN�

(OLPLQDWLQJ�$SSOLFDWLRQV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH

7KH�SULPDU\�UHDVRQ�WR�FUHDWH�+$&03�FOXVWHUV�LV�WR�SURYLGH�D�KLJKO\�DYDLODEOH�HQYLURQPHQW�IRU�
PLVVLRQ�FULWLFDO�DSSOLFDWLRQV��)RU�H[DPSOH��DQ�+$&03�FOXVWHU�FRXOG�UXQ�D�GDWDEDVH�VHUYHU�
SURJUDP�ZKLFK�VHUYLFHV�FOLHQW�DSSOLFDWLRQV��7KH�FOLHQWV�VHQG�TXHULHV�WR�WKH�VHUYHU�SURJUDP�
ZKLFK�UHVSRQGV�WR�WKHLU�UHTXHVWV�E\�DFFHVVLQJ�D�GDWDEDVH��VWRUHG�RQ�D�VKDUHG�H[WHUQDO�GLVN��

,Q�DQ�+$&03�IRU�$,;�FOXVWHU��WKHVH�FULWLFDO�DSSOLFDWLRQV�FDQ�EH�D�VLQJOH�SRLQW�RI�IDLOXUH��7R�
HQVXUH�WKH�DYDLODELOLW\�RI�WKHVH�DSSOLFDWLRQV��WKH�QRGH�FRQILJXUHG�WR�WDNH�RYHU�WKH�UHVRXUFHV�RI�
WKH�QRGH�OHDYLQJ�WKH�FOXVWHU�VKRXOG�DOVR�UHVWDUW�WKHVH�DSSOLFDWLRQV�VR�WKDW�WKH\�UHPDLQ�DYDLODEOH�
WR�FOLHQW�SURFHVVHV�

7R�SXW�WKH�DSSOLFDWLRQ�XQGHU�+$&03�FRQWURO��\RX�FUHDWH�DQ�DSSOLFDWLRQ�VHUYHU�FOXVWHU�UHVRXUFH�
WKDW�DVVRFLDWHV�D�XVHU�GHILQHG�QDPH�ZLWK�WKH�QDPHV�RI�XVHU�SURYLGHG�ZULWWHQ�VFULSWV�WR�VWDUW�DQG�
VWRS�WKH�DSSOLFDWLRQ��%\�GHILQLQJ�DQ�DSSOLFDWLRQ�VHUYHU��+$&03�IRU�$,;�FDQ�VWDUW�DQRWKHU�
LQVWDQFH�RI�WKH�DSSOLFDWLRQ�RQ�WKH�WDNHRYHU�QRGH�ZKHQ�D�IDOORYHU�RFFXUV��)RU�PRUH�LQIRUPDWLRQ�
DERXW�GHILQLQJ�DSSOLFDWLRQ�VHUYHUV��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�

,Q�+$&03�(6��\RX�FDQ�DOVR�FRQILJXUH�DQ�DSSOLFDWLRQ�PRQLWRU�WR�FKHFN�IRU�SURFHVV�GHDWK�RU�
RWKHU�DSSOLFDWLRQ�IDLOXUHV�DQG�DXWRPDWLFDOO\�WDNH�DFWLRQ�WR�UHVWDUW�WKH�DSSOLFDWLRQ�

1RWH� $SSOLFDWLRQ�WDNHRYHU�LV�XVXDOO\�DVVRFLDWHG�ZLWK�,3�DGGUHVV�WDNHRYHU��,I�
WKH�QRGH�UHVWDUWLQJ�WKH�DSSOLFDWLRQ�DOVR�DFTXLUHV�WKH�IDLOHG�QRGH¶V�,3�
DGGUHVV��WKH�FOLHQWV�RQO\�QHHG�WR�UHFRQQHFW�WR�WKH�VDPH�VHUYHU�,3�
DGGUHVV��,I�WKH�,3�DGGUHVV�ZDV�QRW�WDNHQ�RYHU��WKH�FOLHQW�QHHGV�WR�
FRQQHFW�WR�WKH�QHZ�VHUYHU�WR�FRQWLQXH�DFFHVVLQJ�WKH�DSSOLFDWLRQ��

$GGLWLRQDOO\��\RX�FDQ�XVH�WKH�$,;�6\VWHP�5HVRXUFH�&RQWUROOHU��65&��WR�PRQLWRU�IRU�WKH�
SUHVHQFH�RU�DEVHQFH�RI�DQ�DSSOLFDWLRQ¶V�GDHPRQ�DQG�WR�UHVSRQG�DFFRUGLQJO\�

)RU�PRUH�LQIRUPDWLRQ�DQG�DGYLFH�RQ�HQVXULQJ�KLJK�DYDLODELOLW\�RI�DSSOLFDWLRQV�ZLWK�+$&03��
VHH�WKH�DSSHQGL[�RQ�$SSOLFDWLRQV�DQG�+$&03�LQ�ERWK�WKH�+$&03�IRU�$,;�3ODQQLQJ�*XLGH�DQG�
LQ�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

$SSOLFDWLRQV�,QWHJUDWHG�ZLWK�+$&03

1RUPDOO\��\RX�ZULWH�FXVWRPL]HG�VFULSWV�RU�GHILQH�DSSOLFDWLRQ�VHUYHUV�WR�PDNH�\RXU�DSSOLFDWLRQV�
KLJKO\�DYDLODEOH��+RZHYHU��LQ�WKH�FDVH�RI�$,;�)DVW�&RQQHFW�IRU�:LQGRZV��$,;�&RQQHFWLRQV��
DQG�&RPPXQLFDWLRQV�6HUYHU�IRU�$,;��&6�$,;���\RX�FDQ�XVH�WKH�60,7�LQWHUIDFH�WR�FRQILJXUH�
&RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU
WKH�DSSOLFDWLRQ�DV�D�FOXVWHU�UHVRXUFH��PDNLQJ�LW�KLJKO\�DYDLODEOH�LQ�WKH�HYHQW�RI�D�QRGH�RU�DGDSWHU�
IDLOXUH�ZLWKRXW�ZULWLQJ�DGGLWLRQDO�VFULSWV��,Q�DGGLWLRQ��ZKHQ�\RX�FRQILJXUH�WKHVH�DSSOLFDWLRQV�DV�
UHVRXUFHV��\RX�FDQ�YHULI\�WKHP�XVLQJ�FOYHULI\��ZLWKRXW�KDYLQJ�WR�VLPXODWH�D�QRGH�RU�DGDSWHU�
IDLOXUH�

1RWH�WKDW�\RX�FDQQRW�FRQILJXUH�$,;�)DVW�&RQQHFW�DQG�$,;�&RQQHFWLRQV�LQ�D�VLQJOH�UHVRXUFH�
JURXS�

$,;�)DVW�&RQQHFW

$,;�)DVW�&RQQHFW�IRU�:LQGRZV�LV�DQ�DSSOLFDWLRQ�WKDW�DOORZV�:LQGRZV�3&�FOLHQWV�WR�UHTXHVW�
ILOHV�DQG�SULQW�VHUYLFHV�IURP�DQ�$,;�VHUYHU��)DVW�&RQQHFW�VXSSRUWV�WKH�WUDQVSRUW�SURWRFRO�
1HW%,26�RYHU�7&3�,3��DQG�DOORZV�ILOH�DQG�RWKHU�UHVRXUFH�VKDULQJ�ZLWK�3&V�UXQQLQJ�:LQGRZV�
17��:LQGRZV�����:LQGRZV�����:LQGRZV�)RU�:RUNJURXSV��RU�26���RSHUDWLQJ�V\VWHPV�

7KURXJK�WKH�60,7�LQWHUIDFH��\RX�FDQ�GHILQH�)DVW�&RQQHFW�VHUYLFHV�DV�FOXVWHU�UHVRXUFHV��VR�
+$&03�VWDUWV�DQG�VWRSV�WKH�VHUYHU�GXULQJ�IDOORYHU��UHFRYHU\��DQG�UHVRXUFH�JURXS�PLJUDWLRQ��)RU�
PRUH�LQIRUPDWLRQ�RQ�FRQILJXULQJ�$,;�)DVW�&RQQHFW�LQ�+$&03��VHH�WKH�+$&03�IRU�$,;�
,QVWDOODWLRQ�*XLGH��RU�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�LI�\RX�
KDYH�+$&03�(6�

$,;�&RQQHFWLRQV

$,;�&RQQHFWLRQV�OHWV�\RX�VKDUH�ILOHV��SULQWHUV��DSSOLFDWLRQV��DQG�RWKHU�UHVRXUFHV�ZLWK�3&�DQG�
0DF�ZRUNVWDWLRQV�XVLQJ�WUDQVSRUW�SURWRFROV�LQVWHDG�RI�7&3�,3��<RX�VWLOO�KDYH�$,;¶V�PXOWL�XVHU�
DQG�PXOWL�WDVNLQJ�IDFLOLWLHV��VFDODELOLW\��ILOH�DQG�UHFRUG�ORFNLQJ�IHDWXUHV��DQG�RWKHU�VHFXULW\�
IHDWXUHV��$,;�&RQQHFWLRQV�KDQGOHV�WKH�1HW:DUH�DQG�$SSOH7DON�SURWRFROV�DV�ZHOO�DV�1HW%,26�
RYHU�7&3�,3�DQG�1HW�%(8,�

&RQILJXULQJ�WKLV�DSSOLFDWLRQ�DV�D�UHVRXUFH�LQ�D�UHVRXUFH�JURXS�NHHSV�WKH�SURWRFROV�KDQGOHG�E\�
$,;�&RQQHFWLRQV�KLJKO\�DYDLODEOH�LQ�WKH�HYHQW�RI�QRGH�RU�DGDSWHU�IDLOXUH��<RX�FRQILJXUH�$,;�
&RQQHFWLRQV�UHDOP�VHUYLFH�SDLUV�WKURXJK�WKH�60,7�LQWHUIDFH��)RU�PRUH�LQIRUPDWLRQ�RQ�
FRQILJXULQJ�$,;�&RQQHFWLRQV�LQ�+$&03��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH��RU�WKH�
(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�LI�\RX�KDYH�+$&03�(6�

&RPPXQLFDWLRQV�6HUYHU�IRU�$,;

&6�$,;�LV�D�VHW�RI�FRPPXQLFDWLRQV�SURWRFROV�WKDW�HQDEOH�DQ�$,;�FRPSXWHU�WR�SDUWLFLSDWH�LQ�DQ�
61$�QHWZRUN�WKDW�LQFOXGHV�PDLQIUDPHV��3&V�DQG�RWKHU�ZRUNVWDWLRQV��,W�LV�W\SLFDOO\�DVVRFLDWHG�
ZLWK�OHJDF\�FRPSXWHU�HQYLURQPHQWV��JLYHQ�WKDW�D�PDLQIUDPH�FRQQHFWLRQ�XVXDOO\�H[LVWV��&6�$,;�
LV�VXSSRUWHG�RYHU�D�QXPEHU�RI�QHWZRUN�W\SHV��LQFOXGLQJ�7RNHQ�5LQJ��(WKHUQHW�DQG�)'',�

+$&03�HQDEOHV�\RX�WR�GHVLJQDWH�&6�$,;�'DWD�/LQN�&RQWURO��'/&��SURILOH�V��DV�KLJKO\�
DYDLODEOH�UHVRXUFHV��,Q�DGGLWLRQ��\RX�FDQ�VSHFLI\�DVVRFLDWHG�&6�$,;�REMHFWV��VXFK�DV�SRUWV��OLQN�
VWDWLRQV�DQG�DSSOLFDWLRQV��DV�KLJKO\�DYDLODEOH��7KLV�&6�$,;�FRQILJXUDWLRQ�LQIRUPDWLRQ�LV�
SUHVHUYHG�LQ�WKH�HYHQW�RI�D�QRGH�RU�DGDSWHU�IDLOXUH��<RX�FRQILJXUH�WKH�KLJKO\�DYDLODEOH�&6�$,;�
FRPPXQLFDWLRQ�OLQN�V��WKURXJK�WKH�60,7�LQWHUIDFH�

7KLV�IHDWXUH�LV�VXSSRUWHG�ZLWK�WKH�IROORZLQJ�WZR�&6�$,;�SURGXFWV��&RPPXQLFDWLRQV�6HUYHU�IRU�
$,;��9HUVLRQ�����DQG�H1HWZRUN�&RPPXQLFDWLRQV�6HUYHU�IRU�$,;��9HUVLRQ������)RU�PRUH�
LQIRUPDWLRQ�RQ�FRQILJXULQJ�KLJKO\�DYDLODEOH�&6�$,;�FRPPXQLFDWLRQ�OLQNV��VHH�WKH�+$&03�IRU�
$,;�,QVWDOODWLRQ�*XLGH��RU�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�LI�
\RX�KDYH�+$&03�(6�
&RQFHSWV�DQG�)DFLOLWLHV ���



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU

���
(OLPLQDWLQJ�1HWZRUN�$GDSWHUV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH

7KH�+$&03�IRU�$,;�VRIWZDUH�KDQGOHV�VHUYLFH�DQG�VWDQGE\�QHWZRUN�DGDSWHU�IDLOXUHV��:KHQ�D�
VHUYLFH�DGDSWHU�IDLOV��WKH�&OXVWHU�0DQDJHU�VZDSV�WKH�UROHV�RI�WKH�VHUYLFH�DQG�VWDQGE\�DGDSWHUV�
RQ�WKDW�QRGH��$�VHUYLFH�DGDSWHU�IDLOXUH�LV�WUDQVSDUHQW�H[FHSW�IRU�D�VPDOO�GHOD\�ZKLOH�WKH�V\VWHP�
UHFRQILJXUHV�WKH�DGDSWHU��:KLOH�WKH�&OXVWHU�0DQDJHU�GRHV�GHWHFW�D�VWDQGE\�DGDSWHU�IDLOXUH��LW�
RQO\�ORJV�WKH�HYHQW�DQG�VHQGV�D�PHVVDJH�WR�WKH�V\VWHP�FRQVROH��,I�\RX�ZDQW�DGGLWLRQDO�
SURFHVVLQJ��\RX�FDQ�FXVWRPL]H�WKH�SURFHVVLQJ�IRU�WKLV�HYHQW�

7KH�IROORZLQJ�ILJXUHV�LOOXVWUDWH�DGDSWHU�VZDSSLQJ�

%HIRUH�1HWZRUN�$GDSWHU�6ZDS

$IWHU�1HWZRUN�$GDSWHU�6ZDS

Here, the service adapter provides the
connection to the network. The standby
adapter should be hidden from
applications and be known only to the
Cluster Manager.

svc stby

svc

Here, the service adapter has failed and
the Cluster Manager designates the
former standby adapter as the new
service adapter.
&RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU
+DUGZDUH�$GGUHVV�6ZDSSLQJ�DQG�$GDSWHU�6ZDSSLQJ

+DUGZDUH�DGGUHVV�VZDSSLQJ�ZRUNV�LQ�FRQMXQFWLRQ�ZLWK�DGDSWHU�VZDSSLQJ��DV�ZHOO�DV�,3�DGGUHVV�
WDNHRYHU���:LWK�KDUGZDUH�DGGUHVV�VZDSSLQJ�HQDEOHG��WKH�VWDQGE\�DGDSWHU�DVVXPHV�WKH�KDUGZDUH�
QHWZRUN�DGGUHVV��LQ�DGGLWLRQ�WR�WKH�,3�DGGUHVV��RI�WKH�IDLOHG�VHUYLFH�DGDSWHU�VR�WKDW�LW�FDQ�SURYLGH�
WKH�VHUYLFH�WKDW�WKH�IDLOHG�VHUYLFH�DGDSWHU�ZDV�SURYLGLQJ�WR�WKH�FOXVWHU¶V�FOLHQWV�

:LWKRXW�KDUGZDUH�DGGUHVV�VZDSSLQJ��7&3�,3�FOLHQWV�DQG�URXWHUV�ZKLFK�UHVLGH�RQ�WKH�VDPH�
VXEQHW�DV�WKH�FOXVWHU�QRGHV�PXVW�KDYH�WKHLU�$GGUHVV�5HVROXWLRQ�3URWRFRO��$53��FDFKH�XSGDWHG��
7KH�$53�FDFKH�FRQWDLQV�D�PDSSLQJ�RI�,3�DGGUHVVHV�WR�KDUGZDUH�DGGUHVVHV��7KH�XVH�RI�KDUGZDUH�
DGGUHVV�VZDSSLQJ�LV�KLJKO\�UHFRPPHQGHG�IRU�FOLHQWV�WKDW�FDQQRW�UXQ�WKH�&OLQIR�GDHPRQ�
�PDFKLQHV�QRW�UXQQLQJ�$,;��RU�WKDW�FDQQRW�HDVLO\�XSGDWH�WKHLU�$53�FDFKH��

1RWH� 63�6ZLWFK�QHWZRUNV�GR�QRW�VXSSRUW�KDUGZDUH�DGGUHVV�VZDSSLQJ��
+RZHYHU��QRWH�WKDW�WKH�63�VZLWFK�QHWZRUN�FDQ�EH�FRQILJXUHG�VXFK�WKDW�
WKHLU�,3�GHYLFHV�XSGDWH�WKHLU�$53�FDFKHV�DXWRPDWLFDOO\�ZKHQ�,3�
DGGUHVV�WDNHRYHU�RFFXUV��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�+$&03�IRU�
$,;�,QVWDOODWLRQ�*XLGH�RU�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�

(OLPLQDWLQJ�1HWZRUNV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH�

1HWZRUN�IDLOXUH�RFFXUV�ZKHQ�DQ�+$&03�QHWZRUN�IDLOV�IRU�DOO�WKH�QRGHV�LQ�D�FOXVWHU��7KLV�W\SH�
RI�IDLOXUH�RFFXUV�ZKHQ�QRQH�RI�WKH�FOXVWHU�QRGHV�FDQ�DFFHVV�HDFK�RWKHU�XVLQJ�WKH�VHUYLFH�RU�
VWDQGE\�DGDSWHUV�FRQILJXUHG�IRU�D�JLYHQ�+$&03�QHWZRUN�

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�D�QHWZRUN�IDLOXUH�

1HWZRUN�)DLOXUH
&RQFHSWV�DQG�)DFLOLWLHV ���



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU

���
7KH�+$&03�IRU�$,;�VRIWZDUH¶V�ILUVW�OLQH�RI�GHIHQVH�DJDLQVW�D�QHWZRUN�IDLOXUH�LV�WR�KDYH�WKH�
QRGHV�LQ�WKH�FOXVWHU�FRQQHFWHG�E\�PXOWLSOH�QHWZRUNV��,I�RQH�QHWZRUN�IDLOV��WKH�+$&03�IRU�$,;�
VRIWZDUH�XVHV�D�QHWZRUN�WKDW�LV�VWLOO�DYDLODEOH�IRU�FOXVWHU�WUDIILF�DQG�WR�PRQLWRU�WKH�VWDWXV�RI�WKH�
QRGHV��7KH�&OXVWHU�0DQDJHU�GHWHFWV�WKH�IDLOXUH��EXW�WDNHV�QR�DFWLRQ�WR�UHVWRUH�WKH�ORVW�QHWZRUN��
<RX�FDQ�VSHFLI\�DGGLWLRQDO�DFWLRQV�WR�SURFHVV�D�QHWZRUN�IDLOXUH²IRU�H[DPSOH��UH�URXWLQJ�
WKURXJK�DQ�DOWHUQDWH�QHWZRUN��+DYLQJ�DW�OHDVW�WZR�QHWZRUNV�WR�JXDUG�DJDLQVW�QHWZRUN�IDLOXUH�LV�
KLJKO\�UHFRPPHQGHG�

1RGH�,VRODWLRQ�DQG�3DUWLWLRQHG�&OXVWHUV�

1RGH�LVRODWLRQ�RFFXUV�ZKHQ�DOO�QHWZRUNV�FRQQHFWLQJ�WZR�RU�PRUH�SDUWV�RI�WKH�FOXVWHU�IDLO��(DFK�
JURXS��RQH�RU�PRUH��RI�QRGHV�LV�FRPSOHWHO\�LVRODWHG�IURP�WKH�RWKHU�JURXSV��$�FOXVWHU�LQ�ZKLFK�
FHUWDLQ�JURXSV�RI�QRGHV�DUH�XQDEOH�WR�FRPPXQLFDWH�ZLWK�RWKHU�JURXSV�RI�QRGHV�LV�D�SDUWLWLRQHG�
FOXVWHU��

,Q�WKH�IROORZLQJ�LOOXVWUDWLRQ�RI�D�SDUWLWLRQHG�FOXVWHU��1RGH�$�DQG�1RGH�&�DUH�RQ�RQH�VLGH�RI�WKH�
SDUWLWLRQ�DQG�1RGH�%�DQG�1RGH�'�DUH�RQ�WKH�RWKHU�VLGH�RI�WKH�SDUWLWLRQ�

$�3DUWLWLRQHG�&OXVWHU

7KH�SUREOHP�ZLWK�D�SDUWLWLRQHG�FOXVWHU�LV�WKDW�WKH�QRGHV�RQ�RQH�VLGH�RI�WKH�SDUWLWLRQ�LQWHUSUHW�WKH�
DEVHQFH�RI�NHHSDOLYHV�IURP�WKH�QRGHV�RQ�WKH�RWKHU�VLGH�RI�WKH�SDUWLWLRQ�WR�PHDQ�WKDW�WKRVH�QRGHV�
KDYH�IDLOHG�DQG�WKHQ�JHQHUDWH�QRGH�IDLOXUH�HYHQWV�IRU�WKRVH�QRGHV��2QFH�WKLV�RFFXUV��QRGHV�RQ�
HDFK�VLGH�RI�WKH�FOXVWHU��LI�VR�FRQILJXUHG��DWWHPSW�WR�WDNH�RYHU�UHVRXUFHV�IURP�D�QRGH�WKDW�LV�VWLOO�
DFWLYH�DQG�WKHUHIRUH�VWLOO�OHJLWLPDWHO\�RZQV�WKRVH�UHVRXUFHV��7KHVH�DWWHPSWHG�WDNHRYHUV�FDQ�
FDXVH�XQSUHGLFWDEOH�UHVXOWV�LQ�WKH�FOXVWHU²IRU�H[DPSOH��GDWD�FRUUXSWLRQ�GXH�WR�D�GLVN�EHLQJ�
UHVHW�
� &RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
(OLPLQDWLQJ�6LQJOH�3RLQWV�RI�)DLOXUH�LQ�DQ�+$&03�&OXVWHU
8VLQJ�6HULDO�1HWZRUNV�WR�3UHYHQW�3DUWLWLRQLQJ

7R�JXDUG�DJDLQVW�WKH�7&3�,3�VXEV\VWHP�IDLOXUH�FDXVLQJ�QRGH�LVRODWLRQ��HDFK�QRGH�LQ�WKH�FOXVWHU�
VKRXOG�EH�FRQQHFWHG�E\�D�SRLQW�WR�SRLQW�VHULDO�QHWZRUN�WR�LWV�QHLJKERULQJ�QRGHV��IRUPLQJ�D�
ORJLFDO�³ULQJ�´�7KLV�ORJLFDO�ULQJ�RI�VHULDO�QHWZRUNV�UHGXFHV�WKH�FKDQFH�RI�QRGH�LVRODWLRQ�E\�
DOORZLQJ�QHLJKERULQJ�&OXVWHU�0DQDJHUV�WR�FRPPXQLFDWH�HYHQ�ZKHQ�DOO�7&3�,3�EDVHG�QHWZRUNV�
IDLO�

6HULDO�QHWZRUNV�DUH�HVSHFLDOO\�LPSRUWDQW�LQ�FRQFXUUHQW�DFFHVV�FRQILJXUDWLRQV�VR�WKDW�GDWD�GRHV�
QRW�EHFRPH�FRUUXSWHG�ZKHQ�7&3�,3�WUDIILF�DPRQJ�QRGHV�LV�ORVW�

,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKH�VHULDO�QHWZRUN�GRHV�QRW�FDUU\�7&3�,3�FRPPXQLFDWLRQ�
EHWZHHQ�QRGHV��LW�RQO\�DOORZV�QRGHV�WR�H[FKDQJH�NHHSDOLYHV�DQG�FRQWURO�PHVVDJHV�VR�WKDW�
&OXVWHU�0DQDJHUV�KDYH�DFFXUDWH�LQIRUPDWLRQ�DERXW�WKH�VWDWXV�RI�SHHU�QRGHV�

8VLQJ�*OREDO�1HWZRUNV�WR�3UHYHQW�3DUWLWLRQLQJ

,Q�WKH�+$&03�IRU�$,;�(QKDQFHG�6FDODELOLW\�VXEV\VWHP��+$&03�(6���LW�LV�SRVVLEOH�WR�
FRQILJXUH�D�JOREDO�QHWZRUN�WKDW�JURXSV�PXOWLSOH�QHWZRUNV�RI�WKH�VDPH�W\SH��*OREDO�QHWZRUNV�
KHOS�DYRLG�QRGH�LVRODWLRQ�ZKHQ�D�QHWZRUN�IDLOV��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�+$&03�IRU�$,;�
(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

(OLPLQDWLQJ�'LVNV�DQG�'LVN�$GDSWHUV�DV�D�6LQJOH�3RLQW�RI�)DLOXUH

7KH�+$&03�IRU�$,;�VRIWZDUH�GRHV�QRW�LWVHOI�GLUHFWO\�KDQGOH�GLVN�DQG�GLVN�DGDSWHU�IDLOXUHV��
5DWKHU��WKHVH�IDLOXUHV�DUH�KDQGOHG�E\�$,;�WKURXJK�/90�PLUURULQJ�RQ�GLVNV�DQG�E\�LQWHUQDO�GDWD�
UHGXQGDQF\�RQ�WKH�,%0����������DQG����������'LVN�$UUD\V�

)RU�H[DPSOH��E\�FRQILJXULQJ�WKH�V\VWHP�ZLWK�PXOWLSOH�6&6,���'LIIHUHQWLDO�FKDLQV��VHULDO�
DGDSWHUV��DQG�WKHQ�PLUURULQJ�WKH�GLVNV�DFURVV�WKHVH�FKDLQV��DQ\�VLQJOH�FRPSRQHQW�LQ�WKH�GLVN�
VXEV\VWHP��DGDSWHU��FDEOLQJ��GLVNV��FDQ�IDLO�ZLWKRXW�FDXVLQJ�XQDYDLODELOLW\�RI�GDWD�RQ�WKH�GLVN�

,I�\RX�DUH�XVLQJ�WKH�,%0����������RU����������'LVN�$UUD\V��WKH�GLVN�DUUD\�LWVHOI�LV�UHVSRQVLEOH�
IRU�SURYLGLQJ�GDWD�UHGXQGDQF\�

7KH�$,;�(UURU�1RWLILFDWLRQ�)DFLOLW\�

7KH�$,;�(UURU�1RWLILFDWLRQ�IDFLOLW\�DOORZV�\RX�WR�GHWHFW�DQ�HYHQW�QRW�VSHFLILFDOO\�PRQLWRUHG�E\�
WKH�+$&03�IRU�$,;�VRIWZDUH²D�GLVN�DGDSWHU�IDLOXUH��IRU�H[DPSOH²DQG�WR�SURJUDP�D�UHVSRQVH�
WR�WKH�HYHQW��)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�WKLV�IDFLOLW\��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�
*XLGH�

3HUPDQHQW�KDUGZDUH�HUURUV�RQ�GLVN�GULYHV��FRQWUROOHUV��RU�DGDSWHUV�FDQ�DIIHFW�WKH�IDXOW�UHVLOLHQF\�
RI�GDWD��%\�PRQLWRULQJ�WKHVH�HUURUV�WKURXJK�HUURU�QRWLILFDWLRQ�PHWKRGV��\RX�FDQ�DVVHVV�WKH�
LPSDFW�RI�D�IDLOXUH�RQ�WKH�FOXVWHU¶V�DELOLW\�WR�SURYLGH�KLJK�DYDLODELOLW\��$�VLPSOH�LPSOHPHQWDWLRQ�
RI�HUURU�QRWLILFDWLRQ�ZRXOG�EH�WR�VHQG�D�PDLO�PHVVDJH�WR�WKH�V\VWHP�DGPLQLVWUDWRU�WR�LQYHVWLJDWH�
WKH�SUREOHP�IXUWKHU��$�PRUH�FRPSOH[�LPSOHPHQWDWLRQ�FRXOG�LQFOXGH�ORJLF�WR�DQDO\]H�WKH�IDLOXUH�
DQG�GHFLGH�ZKHWKHU�WR�FRQWLQXH�SURFHVVLQJ��VWRS�SURFHVVLQJ��RU�HVFDODWH�WKH�IDLOXUH�WR�D�QRGH�
IDLOXUH�DQG�KDYH�WKH�WDNHRYHU�QRGH�PDNH�WKH�YROXPH�JURXS�UHVRXUFHV�DYDLODEOH�WR�FOLHQWV�

,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�LPSOHPHQW�DQ�HUURU�QRWLILFDWLRQ�PHWKRG�IRU�DOO�HUURUV�WKDW�
DIIHFW�WKH�GLVN�VXEV\VWHP��'RLQJ�VR�HQVXUHV�WKDW�GHJUDGHG�IDXOW�UHVLOLHQF\�GRHV�QRW�UHPDLQ�
XQGHWHFWHG��
&RQFHSWV�DQG�)DFLOLWLHV ����



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03

���
$XWRPDWLF�(UURU�1RWLILFDWLRQ
<RX�FDQ�DXWRPDWLFDOO\�FRQILJXUH�HUURU�QRWLILFDWLRQ�IRU�FHUWDLQ�FOXVWHU�UHVRXUFHV�XVLQJ�D�VSHFLILF�
RSWLRQ�LQ�60,7��%\�FKRRVLQJ�WKLV�RSWLRQ��HUURU�QRWLILFDWLRQ�ZLOO�DXWRPDWLFDOO\�EH�WXUQHG�RQ�RU�
RII�RQ�DOO�QRGHV�LQ�WKH�FOXVWHU�IRU�SDUWLFXODU�GHYLFHV�

1RWH� $XWRPDWLF�HUURU�QRWLILFDWLRQ�VKRXOG�EH�FRQILJXUHG�RQO\�ZKHQ�WKH�
FOXVWHU�LV�QRW�UXQQLQJ�

6HOHFW�QRQ�UHFRYHUDEOH�HUURU�W\SHV�DUH�VXSSRUWHG�E\�DXWRPDWLF�HUURU�QRWLILFDWLRQ��GLVN��GLVN�
DGDSWHU��DQG�63�VZLWFK�DGDSWHU�HUURUV��1R�PHGLD�HUURUV��UHFRYHUHG�HUURUV��RU�WHPSRUDU\�HUURUV�
DUH�VXSSRUWHG�E\�WKLV�IHDWXUH��2QH�RI�WZR�HUURU�QRWLILFDWLRQ�PHWKRGV�LV�DVVLJQHG�IRU�DOO�HUURU�
W\SHV�VXSSRUWHG�E\�DXWRPDWLF�HUURU�QRWLILFDWLRQ�

)RU�PRUH�LQIRUPDWLRQ�RQ�$XWRPDWLF�(UURU�1RWLILFDWLRQ��VHH�WKH�FKDSWHU�RQ�VXSSRUWLQJ�$,;�(UURU�
1RWLILFDWLRQ�LQ�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH��

(UURU�(PXODWLRQ
7KH�(UURU�(PXODWLRQ�XWLOLW\�DOORZV�\RX�WR�WHVW�\RXU�HUURU�QRWLILFDWLRQ�PHWKRGV�E\�VLPXODWLQJ�DQ�
HUURU��:KHQ�WKH�HPXODWLRQ�LV�FRPSOHWH��\RX�FDQ�FKHFN�ZKHWKHU�\RXU�FXVWRPL]HG�QRWLI\�PHWKRG�
ZDV�H[HUFLVHG�DV�LQWHQGHG��)RU�D�IXOO�GHVFULSWLRQ�RI�WKLV�IHDWXUH��UHIHU�WR�WKH�+$&03�IRU�$,;�
,QVWDOODWLRQ�*XLGH�

0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03�
7KH�+$&03�IRU�$,;�VRIWZDUH�HQDEOHV�\RX�WR�SHUIRUP�PRVW�URXWLQH�PDLQWHQDQFH�WDVNV�RQ�DQ�
DFWLYH�FOXVWHU�G\QDPLFDOO\²ZLWKRXW�KDYLQJ�WR�VWRS�DQG�WKHQ�UHVWDUW�FOXVWHU�VHUYLFHV�WR�PDNH�WKH�
FKDQJHG�FRQILJXUDWLRQ�WKH�DFWLYH�FRQILJXUDWLRQ��6HYHUDO�IHDWXUHV�FRQWULEXWH�WR�WKLV�

� '\QDPLF�UHFRQILJXUDWLRQ��'$5(��

� '$5(�UHVRXUFH�PLJUDWLRQ

� &OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&�

� '\QDPLF�DGDSWHU�VZDS�IRU�UHSODFLQJ�KRW�SOXJJDEOH�DGDSWHU�FDUGV

'\QDPLF�5HFRQILJXUDWLRQ��'$5(�

7KLV�SURFHVV��FDOOHG�G\QDPLF�UHFRQILJXUDWLRQ��'$5(���LV�WULJJHUHG�ZKHQ�\RX�V\QFKURQL]H�WKH�
FOXVWHU�WRSRORJ\�RU�V\QFKURQL]H�WKH�FOXVWHU�UHVRXUFH�FRQILJXUDWLRQ�DIWHU�PDNLQJ�FKDQJHV�RQ�DQ�
DFWLYH�FOXVWHU��$SSO\LQJ�D�FOXVWHU�VQDSVKRW�XVLQJ�60,7�RU�WKH�[KDFPSP�DSSOLFDWLRQ�DOVR�
WULJJHUV�D�G\QDPLF�UHFRQILJXUDWLRQ�HYHQW��)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�60,7�RU�WKH�
[KDFPSP�DSSOLFDWLRQ��VHH�&KDSWHU����$GPLQLVWUDWLYH�)DFLOLWLHV�

)RU�H[DPSOH��WR�DGG�D�QRGH�WR�D�UXQQLQJ�FOXVWHU��\RX�VLPSO\�FRQQHFW�WKH�QRGH�WR�WKH�FOXVWHU��DGG�
WKH�QRGH�WR�WKH�FOXVWHU�WRSRORJ\�RQ�DQ\�RI�WKH�H[LVWLQJ�FOXVWHU�QRGHV��DQG�V\QFKURQL]H�WKH�FOXVWHU�
WRSRORJ\��7KH�QHZ�QRGH�LV�DGGHG�WR�WKH�FOXVWHU�WRSRORJ\�GHILQLWLRQ�RQ�DOO�FOXVWHU�QRGHV�DQG�WKH�
FKDQJHG�FRQILJXUDWLRQ�EHFRPHV�WKH�FXUUHQWO\�DFWLYH�FRQILJXUDWLRQ��$IWHU�WKH�G\QDPLF�
UHFRQILJXUDWLRQ�HYHQW�FRPSOHWHV��\RX�FDQ�VWDUW�FOXVWHU�VHUYLFHV�RQ�WKH�QHZ�QRGH�

+$&03�IRU�$,;�YHULILHV�WKH�PRGLILHG�FRQILJXUDWLRQ�EHIRUH�PDNLQJ�LW�WKH�FXUUHQWO\�DFWLYH�
FRQILJXUDWLRQ�WR�HQVXUH�WKDW�WKH�FKDQJHV�\RX�PDNH�UHVXOW�LQ�D�YDOLG�FRQILJXUDWLRQ��
� &RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03
+RZ�'\QDPLF�5HFRQILJXUDWLRQ�:RUNV

7R�DOORZ�IRU�WKH�G\QDPLF�UHFRQILJXUDWLRQ�RI�D�UXQQLQJ�FOXVWHU��+$&03�IRU�$,;��ZKHQHYHU�LW�
VWDUWV��FUHDWHV�D�SULYDWH�FRS\�RI�WKH�+$&03�VSHFLILF�REMHFW�FODVVHV�VWRUHG�LQ�WKH�V\VWHP�GHIDXOW�
2'0��$OO�WKH�+$&03�IRU�$,;�GDHPRQV��VFULSWV��DQG�XWLOLWLHV�RQ�D�UXQQLQJ�QRGH�UHIHUHQFH�WKH�
2'0�GDWD�VWRUHG�LQ�WKLV�SULYDWH�GLUHFWRU\��FDOOHG�WKH�$FWLYH�&RQILJXUDWLRQ�'LUHFWRU\��$&'���
LQVWHDG�RI�LQ�WKH�2'0�GDWD�VWRUHG�LQ�WKH�V\VWHP�GHIDXOW�2'0��VWRUHG�LQ�WKH�'HIDXOW�
&RQILJXUDWLRQ�'LUHFWRU\��'&'��

%\�GHIDXOW��WKH�'&'�LV�WKH�GLUHFWRU\�QDPHG��HWF�REMUHSRV��7KLV�GLUHFWRU\�FRQWDLQV�WKH�GHIDXOW�
V\VWHP�REMHFW�FODVVHV��VXFK�DV�WKH�FXVWRPL]HG�GHYLFH�GDWDEDVH��&X'Y��DQG�WKH�SUHGHILQHG�
GHYLFH�GDWDEDVH��3G'Y���DV�ZHOO�DV�WKH�+$&03�VSHFLILF�REMHFW�FODVVHV��%\�GHIDXOW��WKH�$&'�LV�
�XVU�VELQ�FOXVWHU�HWF�REMUHSRV�DFWLYH��

1RWH� :KHQ�\RX�FRQILJXUH�D�FOXVWHU��\RX�PRGLI\�WKH�2'0�GDWD�VWRUHG�LQ�WKH�
'&'²QRW�GDWD�LQ�WKH�$&'��60,7��[KDFPSP��DQG�RWKHU�+$&03�
FRQILJXUDWLRQ�XWLOLWLHV�DOO�PRGLI\�WKH�2'0�GDWD�LQ�WKH�'&'��,Q�
DGGLWLRQ��DOO�XVHU�FRPPDQGV�WKDW�GLVSOD\�2'0�GDWD��VXFK�DV�WKH�OV�
FRPPDQG��UHDG�GDWD�IURP�WKH�'&'��

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�KRZ�WKH�+$&03�GDHPRQV��VFULSWV��DQG�XWLOLWLHV�DOO�UHIHUHQFH�
WKH�$&'�ZKHQ�DFFHVVLQJ�FRQILJXUDWLRQ�LQIRUPDWLRQ�

5HODWLRQVKLS�RI�+$&03�IRU�$,;�WR�$&'�DW�FOXVWHU�VWDUW�XS

5HFRQILJXULQJ�D�&OXVWHU�'\QDPLFDOO\

7KH�+$&03�IRU�$,;�VRIWZDUH�GHSHQGV�RQ�WKH�ORFDWLRQ�RI�FHUWDLQ�2'0�UHSRVLWRULHV�WR�VWRUH�
FRQILJXUDWLRQ�GDWD��7KH�SUHVHQFH�RU�DEVHQFH�RI�WKHVH�UHSRVLWRULHV�DUH�VRPHWLPHV�XVHG�WR�
GHWHUPLQH�VWHSV�WDNHQ�GXULQJ�FOXVWHU�FRQILJXUDWLRQ�DQG�RSHUDWLRQ��7KH�2'03$7+�
HQYLURQPHQW�YDULDEOH�DOORZV�2'0�FRPPDQGV�DQG�VXEURXWLQHV�WR�TXHU\�ORFDWLRQV�RWKHU�WKDQ�WKH�
GHIDXOW�ORFDWLRQ��KHOG�LQ�WKH�2'0',5�HQYLURQPHQW�YDULDEOH��LI�WKH�TXHULHG�REMHFW�GRHV�QRW�H[LVW�
LQ�WKH�GHIDXOW�ORFDWLRQ��<RX�FDQ�VHW�WKLV�YDULDEOH��EXW�LW�PXVW�QRW�EH�VHW�WR�LQFOXGH�WKH�
�HWF�REMUHSRV�GLUHFWRU\�RU�\RX�ZLOO�ORVH�WKH�LQWHJULW\�RI�WKH�+$&03�FRQILJXUDWLRQ�LQIRUPDWLRQ�

7R�FKDQJH�WKH�FRQILJXUDWLRQ�RI�DQ�DFWLYH�FOXVWHU��\RX�PRGLI\�WKH�FOXVWHU�GHILQLWLRQ�VWRUHG�LQ�WKH�
+$&03�VSHFLILF�2'0�FODVVHV�VWRUHG�LQ�WKH�'&'�XVLQJ�60,7�RU�WKH�[KDFPSP�DSSOLFDWLRQ��
:KHQ�\RX�V\QFKURQL]H�\RXU�FRQILJXUDWLRQ�DFURVV�DOO�FOXVWHU�QRGHV��D�FOXVWHU�ZLGH�G\QDPLF�
UHFRQILJXUDWLRQ�HYHQW�RFFXUV��:KHQ�+$&03�IRU�$,;�SURFHVVHV�D�G\QDPLF�UHFRQILJXUDWLRQ�
&RQFHSWV�DQG�)DFLOLWLHV ����



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03

���
HYHQW��LW�XSGDWHV�WKH�2'0�REMHFW�FODVVHV�VWRUHG�LQ�WKH�'&'�RQ�HDFK�FOXVWHU�DQG�UHSODFHV�WKH�
2'0�GDWD�VWRUHG�LQ�WKH�$&'�ZLWK�WKH�QHZ�2'0�GDWD�LQ�WKH�'&'��LQ�D�FRRUGLQDWHG��
FOXVWHU�ZLGH�WUDQVLWLRQ��,W�DOVR�UHIUHVKHV�WKH�FOXVWHU�GDHPRQV�VR�WKDW�WKH\�UHIHUHQFH�WKH�QHZ�
FRQILJXUDWLRQ�GDWD��

$IWHU�WKLV�SURFHVVLQJ��WKH�FOXVWHU�KHDUWEHDW�LV�VXVSHQGHG�EULHIO\�DQG�WKH�FOXVWHU�LV�LQ�DQ�XQVWDEOH�
VWDWH��7KH�FKDQJHG�FRQILJXUDWLRQ�EHFRPHV�WKH�DFWLYH�FRQILJXUDWLRQ��$IWHU�FOXVWHU�VHUYLFHV�DUH�
VWDUWHG�RQ�WKH�QHZO\�DGGHG�QRGH��LW�FDQ�EH�LQWHJUDWHG�LQWR�WKH�FOXVWHU�

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�WKH�SURFHVVLQJ�LQYROYHG�ZLWK�DGGLQJ�D�QRGH�WR�DQ�DFWLYH�FOXVWHU�
XVLQJ�G\QDPLF�UHFRQILJXUDWLRQ��7KH�QRGH�WR�EH�DGGHG�LV�FRQQHFWHG�WR�D�UXQQLQJ�FOXVWHU�EXW�
FOXVWHU�VHUYLFHV�DUH�LQDFWLYH�RQ�WKLV�QRGH��7KH�FRQILJXUDWLRQ�LV�UHGHILQHG�RQ�1RGH$��:KHQ�WKH�
FKDQJHV�WR�WKH�FRQILJXUDWLRQ�DUH�V\QFKURQL]HG��WKH�2'0�GDWD�VWRUHG�LQ�WKH�'&'�RQ�1RGH$�LV�
FRSLHG�WR�WKH�'&'V�RQ�RWKHU�FOXVWHU�QRGHV�DQG�D�G\QDPLF�UHFRQILJXUDWLRQ�HYHQW�LV�WULJJHUHG��
+$&03�IRU�$,;�FRSLHV�WKH�QHZ�2'0�GDWD�LQ�WKH�'&'�LQWR�D�WHPSRUDU\�ORFDWLRQ�RQ�HDFK�QRGH��
FDOOHG�WKH�6WDJLQJ�&RQILJXUDWLRQ�'LUHFWRU\��6&'���7KH�GHIDXOW�ORFDWLRQ�RI�WKH�6&'�LV�
�XVU�VELQ�FOXVWHU�HWF�REMUHSRV�VWDJH��%\�XVLQJ�WKLV�WHPSRUDU\�ORFDWLRQ��+$&03�IRU�$,;�
DOORZV�\RX�WR�VWDUW�PDNLQJ�DGGLWLRQDO�FRQILJXUDWLRQ�FKDQJHV�ZKLOH�D�G\QDPLF�UHFRQILJXUDWLRQ�
LV�LQ�SURJUHVV��%HIRUH�FRS\LQJ�WKH�QHZ�2'0�GDWD�LQ�WKH�6&'�RYHU�WKH�FXUUHQW�2'0�GDWD�LQ�WKH�
$&'��+$&03�IRU�$,;�YHULILHV�WKH�QHZ�FRQILJXUDWLRQ�

1RWH� <RX�FDQ�LQLWLDWH�D�VHFRQG�UHFRQILJXUDWLRQ�ZKLOH�D�G\QDPLF�
UHFRQILJXUDWLRQ�LV�LQ�SURJUHVV��EXW�\RX�FDQQRW�V\QFKURQL]H�LW��7KH�
SUHVHQFH�RI�DQ�6&'�RQ�DQ\�FOXVWHU�QRGH�DFWV�DV�D�ORFN��SUHYHQWLQJ�WKH�
LQLWLDWLRQ�RI�D�QHZ�G\QDPLF�UHFRQILJXUDWLRQ�
� &RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03
'\QDPLF�5HFRQILJXUDWLRQ�3URFHVVLQJ

'$5(�5HVRXUFH�0LJUDWLRQ

7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�D�'\QDPLF�5HFRQILJXUDWLRQ��'$5(��5HVRXUFH�
0LJUDWLRQ�XWLOLW\�WKDW�DOORZV�\RX�WR�FKDQJH�WKH�ORFDWLRQ�RU�VWDWXV�RI�UHVRXUFH�JURXSV��DORQJ�ZLWK�
WKHLU�UHVRXUFHV²,3�DGGUHVVHV��DSSOLFDWLRQV��DQG�GLVNV���<RX�FDQ�SHUIRUP�'$5(�UHVRXUFH�
PLJUDWLRQV�XVLQJ�WKH�FOGDUH�FRPPDQG�DW�WKH�FRPPDQG�OLQH��RU�WKURXJK�WKH�60,7�LQWHUIDFH��<RX�
DOVR�FDQ�HPXODWH�WKH�G\QDPLF�PLJUDWLRQ�RI�UHVRXUFH�JURXSV�HLWKHU�WKH�FOGDUH�FRPPDQG�RU�
60,7�
&RQFHSWV�DQG�)DFLOLWLHV ����



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�6FKHGXOHG�'RZQ�7LPH�ZLWK�+$&03

���
)RU�PRUH�LQIRUPDWLRQ�DERXW�'$5(�UHVRXUFH�PLJUDWLRQ��VHH�WKH�RYHUYLHZ�LQ�&KDSWHU����
$GPLQLVWUDWLYH�)DFLOLWLHV��$OVR�VHH�&KDSWHU����&KDQJLQJ�5HVRXUFHV�DQG�5HVRXUFH�*URXSV��RI�WKH�
+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�IRU�IXOO�LQVWUXFWLRQV�RQ�SHUIRUPLQJ�UHVRXUFH�PLJUDWLRQV�
IURP�WKH�FRPPDQG�OLQH�DQG�ZLWK�60,7��

'\QDPLF�$GDSWHU�6ZDS

7KH�G\QDPLF�DGDSWHU�VZDS�IHDWXUH�OHWV�\RX�VZDS�WKH�,3�DGGUHVV�RI�DQ�DFWLYH�VHUYLFH�RU�ERRW�
DGDSWHU�ZLWK�WKH�,3�DGGUHVV�RI�D�XVHU�VSHFLILHG�DFWLYH��DYDLODEOH�VWDQGE\�DGDSWHU�RQ�WKH�VDPH�
QRGH�DQG�QHWZRUN��&OXVWHU�VHUYLFHV�GR�QRW�KDYH�WR�EH�VWRSSHG�WR�SHUIRUP�WKH�VZDS�

7KLV�IHDWXUH�FDQ�EH�XVHG�WR�PRYH�DQ�,3�DGGUHVV�RII�RI�DQ�DGDSWHU�WKDW�LV�EHKDYLQJ�HUUDWLFDOO\��WR�
DQRWKHU�VWDQGE\�DGDSWHU��ZLWKRXW�VKXWWLQJ�GRZQ�WKH�QRGH��,W�FDQ�DOVR�EH�XVHG�LI�D�KRW�SOXJJDEOH�
DGDSWHU�GHYLFH�LV�EHLQJ�UHSODFHG�RQ�WKH�QRGH��+RW�SOXJJDEOH�DGDSWHUV�FDQ�EH�SK\VLFDOO\�UHPRYHG�
DQG�UHSODFHG�ZLWKRXW�SRZHULQJ�RII�WKH�QRGH�

7KH�DGDSWHU�VZDS�IHDWXUH�LV�LQYRNHG�WKURXJK�60,7��7KH�VHUYLFH�ERRW�DGGUHVV�LV�PRYHG�IURP�LWV�
FXUUHQW�DGDSWHU�WR�D�XVHU�VSHFLILHG�VWDQGE\�DGDSWHU��7KH�VHUYLFH�ERRW�DGGUHVV�WKHQ�EHFRPHV�DQ�
DYDLODEOH�VWDQGE\�DGDSWHU��:KHQ�WKH��KRW�SOXJJDEOH��DGDSWHU�WR�EH�UHSODFHG�LV�SXOOHG�IURP�WKH�
QRGH��+$&03�IRU�$,;�PDNHV�WKH�DGDSWHU�XQDYDLODEOH�DV�D�VWDQGE\��:KHQ�WKH�QHZ�DGDSWHU�FDUG�
LV�SODFHG�LQ�WKH�QRGH��WKH�DGDSWHU�LV�LQFRUSRUDWHG�LQWR�WKH�FOXVWHU�DV�DQ�DYDLODEOH�VWDQGE\�DJDLQ��
7KH�IHDWXUH�FDQ�EH�LQYRNHG�DJDLQ�WKURXJK�60,7�WR�VZDS�WKH�,3�DGGUHVV�IURP�WKH�VWDQGE\�EDFN�
WR�WKH�RULJLQDO�DGDSWHU�

1RWH� 7KH�G\QDPLF�DGDSWHU�VZDS�IHDWXUH�LV�QRW�VXSSRUWHG�RQ�WKH�63�VZLWFK�
QHWZRUN�

1RWH� 7KLV�W\SH�RI�G\QDPLF�DGDSWHU�VZDS�FDQ�RQO\�EH�SHUIRUPHG�ZLWKLQ�D�
VLQJOH�QRGH��<RX�FDQQRW�VZDS�WKH�,3�DGGUHVV�RI�D�VHUYLFH�RU�ERRW�
DGDSWHU�ZLWK�WKH�,3�DGGUHVV�RI�D�VWDQGE\�DGDSWHU�RQ�D�GLIIHUHQW�QRGH�
ZLWK�WKLV�IHDWXUH��7R�PRYH�DQ�,3�DGGUHVV�WR�DQRWKHU�QRGH��PRYH�LWV�
UHVRXUFH�JURXS�XVLQJ�WKH�'$5(�5HVRXUFH�0LJUDWLRQ�XWLOLW\�

6HH�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�G\QDPLF�DGDSWHU�
VZDSSLQJ�

&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&�

:LWK�WKH�&�632&�XWLOLW\��\RX�FDQ�PDNH�FKDQJHV�WR�WKH�ZKROH�FOXVWHU�IURP�D�VLQJOH�FOXVWHU�QRGH��
,QVWHDG�RI�SHUIRUPLQJ�DGPLQLVWUDWLYH�WDVNV�RQ�HDFK�FOXVWHU�QRGH��\RX�FDQ�XVH�WKH�60,7�LQWHUIDFH�
WR�LVVXH�D�&�632&�FRPPDQG�RQFH��RQ�D�VLQJOH�QRGH��DQG�WKH�FKDQJH�LV�SURSDJDWHG�DFURVV�DOO�
FOXVWHU�QRGHV�
� &RQFHSWV�DQG�)DFLOLWLHV



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�8QVFKHGXOHG�'RZQ�7LPH��)DVW�5HFRYHU\
0LQLPL]LQJ�8QVFKHGXOHG�'RZQ�7LPH��)DVW�5HFRYHU\
$QRWKHU�LPSRUWDQW�JRDO�ZLWK�+$&03�LV�WR�PLQLPL]H�XQVFKHGXOHG�GRZQ�WLPH�LQ�UHVSRQVH�WR�
XQSODQQHG�FOXVWHU�FRPSRQHQW�IDLOXUHV��7KH�+$&03�VRIWZDUH�SURYLGHV�D�IDVW�UHFRYHU\�IHDWXUH�
WR�PLQLPL]H�XQSODQQHG�GRZQ�WLPH�

)DVW�5HFRYHU\

7KH�+$&03�IDVW�UHFRYHU\�IHDWXUH�VSHHGV�XS�IDOORYHU�LQ�ODUJH�FOXVWHUV�

)DVW�UHFRYHU\�OHWV�\RX�FKRRVH�D�ILOHV\VWHPV�FRQVLVWHQF\�FKHFN�DQG�D�ILOHV\VWHPV�UHFRYHU\�
PHWKRG�

� ,I�\RX�FRQILJXUH�LW�WR�GR�VR��LW�VDYHV�WLPH�E\�UXQQLQJ�ORJUHGR�UDWKHU�WKDQ�IVFN�RQ�HDFK�
ILOHV\VWHP��,I�WKH�VXEVHTXHQW�PRXQW�IDLOV��WKHQ�LW�UXQV�D�IXOO�IVFN�

,I�D�ILOHV\VWHP�VXIIHUV�GDPDJH�LQ�D�IDLOXUH��EXW�FDQ�VWLOO�EH�PRXQWHG��ORJUHGR�PD\�QRW�
VXFFHHG�LQ�IL[LQJ�WKH�GDPDJH��SURGXFLQJ�DQ�HUURU�GXULQJ�GDWD�DFFHVV�

� ,I�\RX�FRQILJXUH�LW�WR�GR�VR��LW�VDYHV�WLPH�E\�DFTXLULQJ��UHOHDVLQJ��DQG�IDOOLQJ�RYHU�DOO�
UHVRXUFH�JURXSV�DQG�ILOHV\VWHPV�LQ�SDUDOOHO��UDWKHU�WKDQ�LQ�VHULDO�

'R�QRW�VHW�WKH�V\VWHP�WR�UXQ�WKHVH�FRPPDQGV�LQ�SDUDOOHO�LI�\RX�KDYH�VKDUHG��QHVWHG�
ILOHV\VWHPV��7KHVH�PXVW�EH�UHFRYHUHG�VHTXHQWLDOO\���1RWH�WKDW�WKH�FOXVWHU�YHULILFDWLRQ�XWLOLW\��
FOYHULI\��GRHV�QRW�UHSRUW�ILOHV\VWHP�DQG�IDVW�UHFRYHU\�LQFRQVLVWHQFLHV��

7KH�YDU\RQYJ�DQG�YDU\RIIYJ�FRPPDQGV�DOZD\V�UXQ�RQ�YROXPH�JURXSV�LQ�SDUDOOHO��
UHJDUGOHVV�RI�WKH�VHWWLQJ�RI�WKH�UHFRYHU\�PHWKRG�

6HW�\RXU�FKRLFHV�IRU�WKHVH�LQ�WKH�60,7�KDFPS�!�&OXVWHU�&RQILJXUDWLRQ�!�&OXVWHU�5HVRXUFHV�
!�&KDQJH�6KRZ�5HVRXUFHV�IRU�D�5HVRXUFH�*URXS�!�VSHFLI\�QDPH�RI�UHVRXUFH�JURXS�!�
&RQILJXUH�5HVRXUFHV�IRU�D�5HVRXUFH�*URXS�VFUHHQ��<RXU�FKRLFHV�DIIHFW�DOO�ILOHV\VWHPV�LQ�WKH�
UHVRXUFH�JURXS��,I�VRPH�ILOHV\VWHPV�QHHG�GLIIHUHQW�VHWWLQJV��DGG�WKHP�WR�VHSDUDWH�UHVRXUFH�
JURXSV�

6HH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�IDVW�UHFRYHU\�
&RQFHSWV�DQG�)DFLOLWLHV ����



(QVXULQJ�&OXVWHU�$YDLODELOLW\
0LQLPL]LQJ�8QVFKHGXOHG�'RZQ�7LPH��)DVW�5HFRYHU\

���
� &RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�(YHQWV
&OXVWHU�(YHQWV
�

&KDSWHU�� &OXVWHU�(YHQWV�

7KLV�FKDSWHU�GHVFULEHV�KRZ�WKH�+$&03�IRU�$,;�VRIWZDUH�UHVSRQGV�WR�FKDQJHV�LQ�D�FOXVWHU�WR�
PDLQWDLQ�KLJK�DYDLODELOLW\�

&OXVWHU�(YHQWV
$Q�+$&03�IRU�$,;�FOXVWHU�HQYLURQPHQW�LV�HYHQW�GULYHQ��$Q�HYHQW�LV�D�FKDQJH�RI�VWDWXV�ZLWKLQ�
D�FOXVWHU�WKDW�WKH�&OXVWHU�0DQDJHU�UHFRJQL]HV�DQG�SURFHVVHV��$�FOXVWHU�HYHQW�FDQ�EH�WULJJHUHG�
E\�D�FKDQJH�DIIHFWLQJ�D�QHWZRUN�DGDSWHU��QHWZRUN��RU�QRGH��RU�E\�WKH�FOXVWHU�UHFRQILJXUDWLRQ�
SURFHVV�H[FHHGLQJ�LWV�WLPH�OLPLW��:KHQ�WKH�&OXVWHU�0DQDJHU�GHWHFWV�D�FKDQJH�LQ�FOXVWHU�VWDWXV��
LW�H[HFXWHV�D�VFULSW�GHVLJQDWHG�WR�KDQGOH�WKH�HYHQW�DQG�LWV�VXEHYHQWV��

7KH�IROORZLQJ�DUH�VRPH�H[DPSOHV�RI�HYHQWV�WKH�&OXVWHU�0DQDJHU�UHFRJQL]HV�

� QRGHBXS�DQG�QRGHBXSBFRPSOHWH�HYHQWV��D�QRGH�MRLQLQJ�WKH�FOXVWHU�

� QRGHBGRZQ�DQG�QRGHBGRZQBFRPSOHWH�HYHQWV��D�QRGH�OHDYLQJ�WKH�FOXVWHU�

� QHWZRUNBGRZQ�HYHQW��D�QHWZRUN�KDV�IDLOHG��

� QHWZRUNBXS�HYHQW��D�QHWZRUN�KDV�FRQQHFWHG�

� VZDSBDGDSWHU�HYHQW��D�QHWZRUN�DGDSWHU�IDLOHG�DQG�D�QHZ�RQH�KDV�WDNHQ�LWV�SODFH�

� G\QDPLF�UHFRQILJXUDWLRQ�HYHQWV

:KHQ�D�FOXVWHU�HYHQW�RFFXUV��WKH�&OXVWHU�0DQDJHU�UXQV�WKH�FRUUHVSRQGLQJ�HYHQW�VFULSW�IRU�WKDW�
HYHQW��$V�WKH�HYHQW�VFULSW�LV�EHLQJ�SURFHVVHG��D�VHULHV�RI�VXEHYHQW�VFULSWV�PD\�EH�H[HFXWHG��7KH�
+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�D�VFULSW�IRU�HDFK�HYHQW�DQG�VXEHYHQW��7KH�GHIDXOW�VFULSWV�DUH�
ORFDWHG�LQ�WKH��XVU�VELQ�FOXVWHU�HYHQWV�GLUHFWRU\�

%\�GHIDXOW��WKH�&OXVWHU�0DQDJHU�FDOOV�WKH�FRUUHVSRQGLQJ�HYHQW�VFULSW�VXSSOLHG�ZLWK�WKH�+$&03�
IRU�$,;�VRIWZDUH�IRU�D�VSHFLILF�HYHQW��<RX�FDQ�VSHFLI\�DGGLWLRQDO�SURFHVVLQJ�WR�FXVWRPL]H�HYHQW�
KDQGOLQJ�IRU�\RXU�VLWH�LI�QHHGHG��)RU�PRUH�LQIRUPDWLRQ��VHH�&XVWRPL]LQJ�(YHQW�3URFHVVLQJ�RQ�
SDJH�����

3URFHVVLQJ�&OXVWHU�(YHQWV�

7KH�WZR�SULPDU\�FOXVWHU�HYHQWV�WKDW�+$&03�IRU�$,;�VRIWZDUH�KDQGOHV�DUH�IDOORYHU�DQG�
UHLQWHJUDWLRQ��)DOORYHU�UHIHUV�WR�WKH�DFWLRQV�WDNHQ�E\�WKH�+$&03�IRU�$,;�VRIWZDUH�ZKHQ�D�
FOXVWHU�FRPSRQHQW�IDLOV�RU�D�QRGH�OHDYHV�WKH�FOXVWHU��5HLQWHJUDWLRQ�UHIHUV�WR�WKH�DFWLRQV�WKDW�
RFFXU�ZLWKLQ�WKH�FOXVWHU�ZKHQ�D�FRPSRQHQW�WKDW�KDG�SUHYLRXVO\�OHIW�WKH�FOXVWHU�UHWXUQV�WR�WKH�
FOXVWHU��%RWK�W\SHV�RI�DFWLRQV�DUH�FRQWUROOHG�E\�HYHQW�VFULSWV��

'XULQJ�HYHQW�VFULSW�SURFHVVLQJ��FOXVWHU�DZDUH�DSSOLFDWLRQ�SURJUDPV�VHH�WKH�VWDWH�RI�WKH�FOXVWHU�
DV�XQVWDEOH�
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�(YHQWV
&OXVWHU�(YHQWV

���
)DOORYHU�

$�IDOORYHU�RFFXUV�ZKHQ�D�UHVRXUFH�JURXS�PRYHV�IURP�LWV�KRVW�QRGH�WR�DQRWKHU�QRGH�EHFDXVH�LWV�
KRVW�QRGH�OHDYHV�WKH�FOXVWHU�

1RGHV�OHDYH�WKH�FOXVWHU�HLWKHU�E\�D�SODQQHG�WUDQVLWLRQ��D�QRGH�VKXWGRZQ�RU�VWRSSLQJ�FOXVWHU�
VHUYLFHV�RQ�D�QRGH��RU�E\�IDLOXUH��,Q�WKH�IRUPHU�FDVH��WKH�&OXVWHU�0DQDJHU�FRQWUROV�WKH�UHOHDVH�
RI�UHVRXUFHV�KHOG�E\�WKH�H[LWLQJ�QRGH�DQG�WKH�DFTXLVLWLRQ�RI�WKHVH�UHVRXUFHV�E\�QRGHV�VWLOO�DFWLYH�
LQ�WKH�FOXVWHU��:KHQ�QHFHVVDU\��\RX�FDQ�RYHUULGH�WKH�UHOHDVH�DQG�DFTXLVLWLRQ�RI�UHVRXUFHV��IRU�
H[DPSOH��WR�SHUIRUP�V\VWHP�PDLQWHQDQFH��

1RGH�IDLOXUH�EHJLQV�ZKHQ�D�QRGH�PRQLWRULQJ�D�QHLJKERULQJ�QRGH�FHDVHV�WR�UHFHLYH�NHHSDOLYH�
WUDIILF�IRU�D�GHILQHG�SHULRG�RI�WLPH��,I�WKH�RWKHU�FOXVWHU�QRGHV�DJUHH�WKDW�WKH�IDLOXUH�LV�D�QRGH�
IDLOXUH��WKH�IDLOLQJ�QRGH�LV�UHPRYHG�IURP�WKH�FOXVWHU�DQG�LWV�UHVRXUFHV�DUH�WDNHQ�RYHU�E\�WKH�
DFWLYH�QRGHV�FRQILJXUHG�WR�GR�VR�

,I�RWKHU�FRPSRQHQWV�IDLO��VXFK�DV�D�QHWZRUN�DGDSWHU��WKH�&OXVWHU�0DQDJHU�UXQV�DQ�HYHQW�VFULSW�
WR�VZLWFK�QHWZRUN�WUDIILF�WR�D�VWDQGE\�DGDSWHU��LI�SUHVHQW��

)DOOEDFN

$�IDOOEDFN�GLIIHUV�IURP�D�IDOORYHU�LQ�WKDW�LW�RFFXUV�VSHFLILFDOO\�GXULQJ�D�QRGH�XS�HYHQW��7KDW�LV��
D�IDOOEDFN�RFFXUV�ZKHQ�D�UHVRXUFH�JURXS�PRYHV�WR�D�QRGH�ZKLFK�KDV�MXVW�MRLQHG�WKH�FOXVWHU��

)RU�H[DPSOH��D�FDVFDGLQJ�UHVRXUFH�JURXS�ZLWK�FDVFDGLQJ�ZLWKRXW�IDOOEDFN�QRW�HQDEOHG�³IDOOV�
EDFN´�WR�D�KLJKHU�SULRULW\�QRGH�DV�LW�MRLQV�D�FOXVWHU��:KLOH�D�FDVFDGLQJ�ZLWKRXW�IDOOEDFN�UHVRXUFH�
JURXS�PD\�IDOORYHU�WR�DQRWKHU�QRGH��LW�ZLOO�QRW�IDOOEDFN�WR�DQRWKHU�QRGH�

5HLQWHJUDWLRQ�

:KHQ�D�QRGH�MRLQV�D�UXQQLQJ�FOXVWHU��WKH�FOXVWHU�EHFRPHV�WHPSRUDULO\�XQVWDEOH��7KH�PHPEHU�
QRGHV�V\QFKURQL]H�DW�WKH�EHJLQQLQJ�RI�WKH�MRLQ�SURFHVV�DQG�WKHQ�UXQ�HYHQW�VFULSWV�WR�UHOHDVH�DQ\�
UHVRXUFHV�WKH�MRLQLQJ�QRGH�LV�FRQILJXUHG�WR�WDNH�RYHU��7KH�MRLQLQJ�QRGH�WKHQ�UXQV�DQ�HYHQW�VFULSW�
WR�WDNH�RYHU�WKHVH�UHVRXUFHV��)LQDOO\��WKH�MRLQLQJ�QRGH�EHFRPHV�D�PHPEHU�RI�WKH�FOXVWHU��$W�WKLV�
SRLQW��WKH�FOXVWHU�LV�VWDEOH�DJDLQ�

(PXODWLQJ�&OXVWHU�(YHQWV

+$&03�IRU�$,;�SURYLGHV�DQ�HPXODWLRQ�XWLOLW\�WR�WHVW�WKH�HIIHFWV�RI�UXQQLQJ�D�SDUWLFXODU�HYHQW�
ZLWKRXW�PRGLI\LQJ�WKH�FOXVWHU�VWDWH��7KH�HPXODWLRQ�UXQV�RQ�HYHU\�DFWLYH�FOXVWHU�QRGH��DQG�WKH�
RXWSXW�LV�VWRUHG�LQ�DQ�RXWSXW�ILOH�RQ�WKH�QRGH�IURP�ZKLFK�WKH�HPXODWLRQ�ZDV�LQYRNHG��

)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�(YHQW�(PXODWRU�XWLOLW\��VHH�&KDSWHU����$GPLQLVWUDWLYH�)DFLOLWLHV�

&XVWRPL]LQJ�(YHQW�3URFHVVLQJ���

7KH�+$&03�IRU�$,;�VRIWZDUH�KDV�DQ�HYHQW�FXVWRPL]DWLRQ�IDFLOLW\�\RX�FDQ�XVH�WR�WDLORU�HYHQW�
SURFHVVLQJ��7KH�&OXVWHU�0DQDJHU¶V�DELOLW\�WR�UHFRJQL]H�D�VSHFLILF�VHULHV�RI�HYHQWV�DQG�VXEHYHQWV�
SHUPLWV�D�YHU\�IOH[LEOH�FXVWRPL]DWLRQ�VFKHPH��&XVWRPL]LQJ�HYHQW�SURFHVVLQJ�DOORZV�\RX�WR�
SURYLGH�WKH�PRVW�HIILFLHQW�SDWK�WR�FULWLFDO�UHVRXUFHV�VKRXOG�D�IDLOXUH�RFFXU�

<RX�FDQ�GHILQH�PXOWLSOH�SUH��DQG�SRVW�HYHQWV�IRU�HDFK�RI�WKH�HYHQWV�GHILQHG�LQ�WKH�
+$&03HYHQW�2'0�FODVV��
&RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�(YHQWV
&OXVWHU�(YHQWV
&XVWRPL]DWLRQ�IRU�DQ�HYHQW�FRXOG�LQFOXGH�QRWLILFDWLRQ�WR�WKH�V\VWHP�DGPLQLVWUDWRU�EHIRUH�DQG�
DIWHU�WKH�HYHQW�LV�SURFHVVHG��DV�ZHOO�DV�XVHU�GHILQHG�FRPPDQGV�RU�VFULSWV�EHIRUH�DQG�DIWHU�WKH�
HYHQW�SURFHVVLQJ��DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH�

$�&XVWRPL]HG�(YHQW

8VH�WKLV�IDFLOLW\�IRU�WKH�IROORZLQJ�W\SHV�RI�FXVWRPL]DWLRQ�

� 3UH��DQG�SRVW�HYHQW�SURFHVVLQJ

� (YHQW�QRWLILFDWLRQ

� (YHQW�UHFRYHU\�DQG�UHWU\�

1RWH� ,Q�+$&03�IRU�$,;��WKH�HYHQW�FXVWRPL]DWLRQ�LQIRUPDWLRQ�VWRUHG�LQ�WKH�
2'0�LV�V\QFKURQL]HG�DFURVV�DOO�FOXVWHU�QRGHV�ZKHQ�WKH�FOXVWHU�
UHVRXUFHV�DUH�V\QFKURQL]HG��7KXV��SUH���SRVW���QRWLI\��DQG�UHFRYHU\�
HYHQW�VFULSW�QDPHV�PXVW�EH�WKH�VDPH�RQ�DOO�QRGHV��DOWKRXJK�WKH�DFWXDO�
SURFHVVLQJ�GRQH�E\�WKHVH�VFULSWV�FDQ�EH�GLIIHUHQW�

'HILQLQJ�1HZ�(YHQWV

,Q�+$&03�(6��LW�LV�SRVVLEOH�WR�GHILQH�QHZ�HYHQWV�DV�ZHOO�DV�WDLORU�WKH�H[LVWLQJ�RQHV��)RU�PRUH�
LQIRUPDWLRQ�RQ�+$&03�(6�DQG�HYHQWV��VHH�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�

3UH��DQG�3RVW�(YHQW�3URFHVVLQJ�

7R�WDLORU�HYHQW�SURFHVVLQJ�WR�\RXU�HQYLURQPHQW��VSHFLI\�FRPPDQGV�RU�XVHU�GHILQHG�VFULSWV�WKDW�
H[HFXWH�EHIRUH�DQG�DIWHU�D�VSHFLILF�HYHQW�LV�JHQHUDWHG�E\�WKH�&OXVWHU�0DQDJHU��)RU�
SUH�SURFHVVLQJ��IRU�H[DPSOH��\RX�PD\�ZDQW�WR�VHQG�D�PHVVDJH�WR�VSHFLILF�XVHUV��LQIRUPLQJ�WKHP�
WR�VWDQG�E\�ZKLOH�D�FHUWDLQ�HYHQW�RFFXUV��)RU�SRVW�SURFHVVLQJ��\RX�PD\�ZDQW�WR�GLVDEOH�ORJLQ�IRU�
D�VSHFLILF�JURXS�RI�XVHUV�LI�D�SDUWLFXODU�QHWZRUN�IDLOV��

(YHQW�1RWLILFDWLRQ�

<RX�FDQ�VSHFLI\�D�FRPPDQG�RU�XVHU�GHILQHG�VFULSW�WKDW�SURYLGHV�QRWLILFDWLRQ��IRU�H[DPSOH��PDLO��
WKDW�DQ�HYHQW�LV�DERXW�WR�KDSSHQ�DQG�WKDW�DQ�HYHQW�KDV�MXVW�RFFXUUHG��DORQJ�ZLWK�WKH�VXFFHVV�RU�
IDLOXUH�RI�WKH�HYHQW�

(YHQW�5HFRYHU\�DQG�5HWU\��������

<RX�FDQ�VSHFLI\�D�FRPPDQG�WKDW�DWWHPSWV�WR�UHFRYHU�IURP�DQ�HYHQW�FRPPDQG�IDLOXUH��,I�WKH�
UHWU\�FRXQW�LV�JUHDWHU�WKDQ�]HUR�DQG�WKH�UHFRYHU\�FRPPDQG�VXFFHHGV��WKH�HYHQW�VFULSW�FRPPDQG�
LV�UHUXQ��<RX�FDQ�DOVR�VSHFLI\�WKH�QXPEHU�RI�WLPHV�WR�DWWHPSW�WR�H[HFXWH�WKH�UHFRYHU\�FRPPDQG�

Notify sysadmin of event to be processed
Pre-event script or command
HACMP for AIX event script
Post-event script or command
Notify sysadmin event processing is complete
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�(YHQWV
&OXVWHU�(YHQWV

���
 &RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�&RQILJXUDWLRQV
6DPSOH�&OXVWHU�&RQILJXUDWLRQV
�

&KDSWHU�� &OXVWHU�&RQILJXUDWLRQV�

7KLV�FKDSWHU�SURYLGHV�H[DPSOHV�RI�WKH�W\SHV�RI�FOXVWHU�FRQILJXUDWLRQV�VXSSRUWHG�E\�WKH�+$&03�
IRU�$,;�VRIWZDUH�

6DPSOH�&OXVWHU�&RQILJXUDWLRQV
7KHUH�DUH�WZR�EDVLF�W\SHV�RI�FOXVWHU�FRQILJXUDWLRQV�

� 6WDQGE\�FRQILJXUDWLRQV²7KHVH�DUH�WKH�WUDGLWLRQDO�UHGXQGDQW�KDUGZDUH�FRQILJXUDWLRQV�
ZKHUH�RQH�RU�PRUH�VWDQGE\�QRGHV�VWDQG�LGOH��ZDLWLQJ�IRU�D�VHUYHU�QRGH�WR�OHDYH�WKH�FOXVWHU��

� 7DNHRYHU�FRQILJXUDWLRQV²,Q�WKHVH�FRQILJXUDWLRQ��DOO�FOXVWHU�QRGHV�GR�XVHIXO�ZRUN��
SURFHVVLQJ�SDUW�RI�WKH�FOXVWHU¶V�ZRUNORDG��7KHUH�DUH�QR�VWDQGE\�QRGHV��7DNHRYHU�
FRQILJXUDWLRQV�XVH�KDUGZDUH�UHVRXUFHV�PRUH�HIILFLHQWO\�WKDQ�VWDQGE\�FRQILJXUDWLRQV�VLQFH�
WKHUH�LV�QR�LGOH�SURFHVVRU��3HUIRUPDQFH�FDQ�GHJUDGH�DIWHU�QRGH�GHWDFKPHQW��KRZHYHU��VLQFH�
WKH�ORDG�RQ�UHPDLQLQJ�QRGHV�LQFUHDVHV��

7DNHRYHU�FRQILJXUDWLRQV�WKDW�XVH�FRQFXUUHQW�DFFHVV�XVH�KDUGZDUH�HIILFLHQWO\�DQG�DOVR�
PLQLPL]H�VHUYLFH�LQWHUUXSWLRQ�GXULQJ�IDOORYHU�EHFDXVH�WKHUH�LV�QR�QHHG�IRU�WKH�WDNHRYHU�QRGH�
WR�DFTXLUH�WKH�UHVRXUFHV�UHOHDVHG�E\�WKH�IDLOHG�QRGH²WKH�WDNHRYHU�QRGH�DOUHDG\�VKDUHV�
RZQHUVKLS�RI�WKH�UHVRXUFHV��

7KH�VDPSOH�FOXVWHU�FRQILJXUDWLRQV�VKRZQ�LQ�WKLV�FKDSWHU�DUH�E\�QR�PHDQV�DQ�H[KDXVWLYH�FDWDORJ�
RI�WKH�SRVVLEOH�FRQILJXUDWLRQV�\RX�FDQ�GHILQH�XVLQJ�WKH�+$&03�IRU�$,;�VRIWZDUH��5DWKHU��XVH�
WKHP�DV�D�VWDUWLQJ�SRLQW�IRU�WKLQNLQJ�DERXW�WKH�FOXVWHU�FRQILJXUDWLRQ�EHVW�VXLWHG�WR�\RXU�
HQYLURQPHQW��

6WDQGE\�&RQILJXUDWLRQV�

7KH�VWDQGE\�FRQILJXUDWLRQ�LV�D�WUDGLWLRQDO�UHGXQGDQW�KDUGZDUH�FRQILJXUDWLRQ��ZKHUH�RQH�RU�PRUH�
VWDQGE\�QRGHV�VWDQG�LGOH��ZDLWLQJ�IRU�D�VHUYHU�QRGH�WR�OHDYH�WKH�FOXVWHU��7KH�VDPSOH�VWDQGE\�
FRQILJXUDWLRQV�GLVFXVVHG�LQ�WKLV�FKDSWHU�ILUVW�VKRZ�KRZ�WKH�FRQILJXUDWLRQ�LV�GHILQHG�XVLQJ�
FDVFDGLQJ�UHVRXUFH�JURXSV��WKHQ�KRZ�LW�LV�GHILQHG�XVLQJ�URWDWLQJ�UHVRXUFH�JURXSV��&RQFXUUHQW�
UHVRXUFH�JURXSV��ZKLFK�UHTXLUH�DOO�QRGHV�WR�KDYH�VLPXOWDQHRXV�DFFHVV�WR�WKH�UHVRXUFH�JURXS��
FDQQRW�EH�XVHG�LQ�D�VWDQGE\�FRQILJXUDWLRQ�

6WDQGE\�&RQILJXUDWLRQV�ZLWK�&DVFDGLQJ�5HVRXUFH�*URXSV

7KH�IROORZLQJ�ILJXUH�VKRZV�D�WZR�QRGH�VWDQGE\�FRQILJXUDWLRQ�WKDW�XVHV�FDVFDGLQJ�UHVRXUFH�
JURXSV��,Q�WKH�ILJXUH��D�ORZHU�QXPEHU�LQGLFDWHV�D�KLJKHU�SULRULW\�
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�&RQILJXUDWLRQV
6DPSOH�&OXVWHU�&RQILJXUDWLRQV

���
2QH�IRU�2QH�6WDQGE\�ZLWK�&DVFDGLQJ�5HVRXUFH�*URXSV

,Q�WKLV�VHWXS��WKH�FOXVWHU�UHVRXUFHV�DUH�GHILQHG�DV�SDUW�RI�D�VLQJOH�UHVRXUFH�JURXS��$�UHVRXUFH�
FKDLQ�LV�WKHQ�GHILQHG�DV�FRQVLVWLQJ�RI�WZR�QRGHV��7KH�ILUVW�QRGH��1RGH�$��LV�DVVLJQHG�D�WDNHRYHU�
�RZQHUVKLS��SULRULW\�RI����7KH�VHFRQG�QRGH��1RGH�%��LV�DVVLJQHG�D�WDNHRYHU�SULRULW\�RI���

$W�FOXVWHU�VWDUWXS��1RGH�$��ZKLFK�KDV�D�SULRULW\�RI����DVVXPHV�RZQHUVKLS�RI�WKH�UHVRXUFH�JURXS��
1RGH�$�LV�WKH�³VHUYHU´�QRGH��1RGH�%��ZKLFK�KDV�D�SULRULW\�RI����VWDQGV�LGOH��UHDG\�VKRXOG�1RGH�
$�IDLO�RU�OHDYH�WKH�FOXVWHU��1RGH�%�LV��LQ�HIIHFW��WKH�³VWDQGE\�´�

,I�WKH�VHUYHU�QRGH�OHDYHV�WKH�FOXVWHU��WKH�VWDQGE\�QRGH�DVVXPHV�FRQWURO�RI�WKH�UHVRXUFH�JURXSV�
RZQHG�E\�WKH�VHUYHU��VWDUWV�WKH�KLJKO\�DYDLODEOH�DSSOLFDWLRQV��DQG�VHUYLFHV�FOLHQWV��7KH�VWDQGE\�
QRGH�UHPDLQV�DFWLYH�XQWLO�WKH�QRGH�ZLWK�WKH�KLJKHU�WDNHRYHU�SULRULW\�UHMRLQV�WKH�FOXVWHU��$W�WKDW�
SRLQW��WKH�VWDQGE\�QRGH�UHOHDVHV�WKH�UHVRXUFH�JURXSV�LW�KDV�WDNHQ�RYHU��DQG�WKH�VHUYHU�QRGH�
UHFODLPV�WKHP��7KH�VWDQGE\�QRGH�WKHQ�UHWXUQV�WR�DQ�LGOH�VWDWH�

([WHQGLQJ�6WDQGE\�&RQILJXUDWLRQV�ZLWK�&DVFDGLQJ�5HVRXUFH�*URXSV

7KH�VWDQGE\�ZLWK�FDVFDGLQJ�UHVRXUFH�JURXSV�FRQILJXUDWLRQ�FDQ�EH�HDVLO\�H[WHQGHG�WR�ODUJHU�
FOXVWHUV��7KH�DGYDQWDJH�RI�WKLV�FRQILJXUDWLRQ�LV�WKDW�LW�PDNHV�EHWWHU�XVH�RI�WKH�KDUGZDUH��7KH�
GLVDGYDQWDJH�LV�WKDW�WKH�FOXVWHU�FDQ�VXIIHU�VHYHUH�SHUIRUPDQFH�GHJUDGDWLRQ�LI�PRUH�WKDQ�RQH�
VHUYHU�QRGH�OHDYHV�WKH�FOXVWHU�

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�D�WKUHH�QRGH�VWDQGE\�FRQILJXUDWLRQ�XVLQJ�FDVFDGLQJ�UHVRXUFH�
JURXSV��,Q�WKH�ILJXUH��D�ORZHU�QXPEHU�LQGLFDWHV�D�KLJKHU�SULRULW\�
&RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�&RQILJXUDWLRQV
6DPSOH�&OXVWHU�&RQILJXUDWLRQV
2QH�IRU�7ZR�6WDQGE\�8VLQJ�&DVFDGLQJ�5HVRXUFH�*URXSV

,Q�WKLV�FRQILJXUDWLRQ��WZR�VHSDUDWH�UHVRXUFH�JURXSV��$�DQG�%��DQG�D�VHSDUDWH�UHVRXUFH�FKDLQ�IRU�
HDFK�UHVRXUFH�JURXS�H[LVW��7KH�FKDLQ�IRU�5HVRXUFH�*URXS�$�FRQVLVWV�RI�1RGH�$�DQG�1RGH�&��
1RGH�$�KDV�D�WDNHRYHU�SULRULW\�RI����ZKLOH�1RGH�&�KDV�D�WDNHRYHU�SULRULW\�RI����7KH�FKDLQ�IRU�
5HVRXUFH�*URXS�%�FRQVLVWV�RI�1RGH�%�DQG�1RGH�&��1RGH�%�KDV�D�WDNHRYHU�SULRULW\�RI����1RGH�
&�DJDLQ�KDV�D�WDNHRYHU�SULRULW\�RI�����5HPHPEHU��D�UHVRXUFH�JURXS�FDQ�EH�RZQHG�E\�RQO\�D�
VLQJOH�QRGH�LQ�D�QRQ�FRQFXUUHQW�FRQILJXUDWLRQ���

6LQFH�HDFK�UHVRXUFH�JURXS�KDV�D�GLIIHUHQW�QRGH�DW�WKH�KHDG�RI�LWV�SULRULW\�FKDLQ��WKH�FOXVWHU
V�
ZRUNORDG�LV�GLYLGHG��RU�SDUWLWLRQHG��EHWZHHQ�WKHVH�WZR�UHVRXUFH�JURXSV��%RWK�UHVRXUFH�JURXSV��
KRZHYHU��KDYH�WKH�VDPH�QRGH�DV�WKH�VWDQGE\�LQ�WKHLU�UHVRXUFH�FKDLQV��,I�HLWKHU�VHUYHU�QRGH�OHDYHV�
WKH�FOXVWHU��WKH�VWDQGE\�QRGH�DVVXPHV�FRQWURO�RI�WKDW�VHUYHU�QRGH¶V�UHVRXUFH�JURXS�DQG�IXQFWLRQV�
DV�WKH�GHSDUWHG�QRGH�

,Q�WKLV�H[DPSOH��WKH�VWDQGE\�QRGH�KDV�WKUHH�QHWZRUN�LQWHUIDFHV��QRW�VKRZQ��DQG�VHSDUDWH�
SK\VLFDO�FRQQHFWLRQV�WR�HDFK�VHUYHU�QRGH¶V�H[WHUQDO�GLVN��7KHUHIRUH��WKH�VWDQGE\�QRGH�FDQ��LI�
QHFHVVDU\��WDNH�RYHU�IRU�ERWK�VHUYHU�QRGHV�FRQFXUUHQWO\��7KH�FOXVWHU¶V�SHUIRUPDQFH��KRZHYHU��
ZRXOG�PRVW�OLNHO\�GHJUDGH�ZKLOH�WKH�VWDQGE\�QRGH�ZDV�IXQFWLRQLQJ�DV�ERWK�VHUYHU�QRGHV�

6WDQGE\�&RQILJXUDWLRQV�ZLWK�5RWDWLQJ�5HVRXUFH�*URXSV

$�VWDQGE\�FRQILJXUDWLRQ�ZLWK�URWDWLQJ�UHVRXUFH�JURXSV�GLIIHUV�IURP�D�FDVFDGLQJ�UHVRXUFH�
VWDQGE\�FRQILJXUDWLRQ�LQ�WKDW�WKH�RZQHUVKLS�SULRULW\�RI�UHVRXUFH�JURXSV�LV�QRW�IL[HG��5DWKHU��WKH�
UHVRXUFH�JURXS�LV�DVVRFLDWHG�ZLWK�DQ�,3�DGGUHVV�WKDW�FDQ�URWDWH�DPRQJ�QRGHV��7KLV�PDNHV�WKH�
UROHV�RI�VHUYHU�DQG�VWDQGE\�IOXLG��FKDQJLQJ�RYHU�WLPH��

7KH�IROORZLQJ�ILJXUH�VKRZV�D�RQH�IRU�RQH�VWDQGE\�FRQILJXUDWLRQ�XVLQJ�URWDWLQJ�UHVRXUFH�
JURXSV��,Q�WKH�ILJXUH��D�ORZHU�QXPEHU�LQGLFDWHV�D�KLJKHU�SULRULW\�
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Resource
Group A
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�&RQILJXUDWLRQV
6DPSOH�&OXVWHU�&RQILJXUDWLRQV

���
2QH�IRU�2QH�6WDQGE\�ZLWK�5RWDWLQJ�5HVRXUFH�*URXSV

$W�V\VWHP�VWDUWXS��WKH�UHVRXUFH�JURXS�DWWDFKHV�WR�WKH�QRGH�WKDW�FODLPV�WKH�VKDUHG�,3�DGGUHVV��
7KLV�QRGH�³RZQV´�WKH�UHVRXUFH�JURXS�IRU�DV�ORQJ�DV�LW�UHPDLQV�LQ�WKH�FOXVWHU��,I�WKLV�QRGH�OHDYHV�
WKH�FOXVWHU��WKH�SHHU�QRGH�DVVXPHV�WKH�VKDUHG�,3�DGGUHVV�DQG�FODLPV�RZQHUVKLS�RI�WKDW�UHVRXUFH�
JURXS��1RZ��WKH�SHHU�QRGH�³RZQV´�WKH�UHVRXUFH�JURXS�IRU�DV�ORQJ�DV�LW�UHPDLQV�LQ�WKH�FOXVWHU�

:KHQ�WKH�QRGH�WKDW�LQLWLDOO\�FODLPHG�WKH�UHVRXUFH�JURXS�UHMRLQV�WKH�FOXVWHU��LW�GRHV�QRW�WDNH�WKH�
UHVRXUFH�JURXS�EDFN��5DWKHU��LW�UHPDLQV�LGOH�IRU�DV�ORQJ�DV�WKH�QRGH�FXUUHQWO\�ERXQG�WR�WKH�VKDUHG�
,3�DGGUHVV�LV�DFWLYH�LQ�WKH�FOXVWHU��2QO\�LI�WKH�SHHU�QRGH�OHDYHV�WKH�FOXVWHU�GRHV�WKH�QRGH�WKDW�
LQLWLDOO\�³RZQHG´�WKH�UHVRXUFH�JURXS�FODLP�LW�RQFH�DJDLQ��7KXV��RZQHUVKLS�RI�UHVRXUFHV�URWDWHV�
EHWZHHQ�QRGHV�

([WHQGLQJ�6WDQGE\�&RQILJXUDWLRQV�ZLWK�5RWDWLQJ�5HVRXUFH�*URXSV

$V�ZLWK�FDVFDGLQJ�UHVRXUFH�JURXSV��FRQILJXUDWLRQV�XVLQJ�URWDWLQJ�UHVRXUFH�JURXSV�FDQ�EH�HDVLO\�
H[WHQGHG�WR�ODUJHU�FOXVWHUV��)RU�H[DPSOH��LQ�D�RQH�IRU�WZR�VWDQGE\�FRQILJXUDWLRQ�ZLWK�URWDWLQJ�
UHVRXUFH�JURXSV��WKH�FOXVWHU�FRXOG�KDYH�WZR�VHSDUDWH�UHVRXUFH�JURXSV��HDFK�RI�ZKLFK�LQFOXGHV�D�
GLVWLQFW�VKDUHG�,3�DGGUHVV�

$W�FOXVWHU�VWDUWXS��WKH�ILUVW�WZR�QRGHV�HDFK�FODLP�D�VKDUHG�,3�DGGUHVV�DQG�DVVXPH�RZQHUVKLS�RI�
WKH�UHVRXUFH�JURXS�DVVRFLDWHG�ZLWK�WKDW�VKDUHG�,3�DGGUHVV��7KH�WKLUG�QRGH�UHPDLQV�LGOH��,I�DQ�
DFWLYH�QRGH�OHDYHV�WKH�FOXVWHU��WKH�LGOH�QRGH�FODLPV�WKDW�VKDUHG�,3�DGGUHVV�DQG�WDNHV�FRQWURO�RI�
WKDW�UHVRXUFH�JURXS�
&RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�&RQILJXUDWLRQV
7DNHRYHU�&RQILJXUDWLRQV
7DNHRYHU�&RQILJXUDWLRQV�
$OO�QRGHV�LQ�D�WDNHRYHU�FRQILJXUDWLRQ�SURFHVV�SDUW�RI�WKH�FOXVWHU¶V�ZRUNORDG��7KHUH�DUH�QR�
VWDQGE\�QRGHV��7DNHRYHU�FRQILJXUDWLRQV�XVH�KDUGZDUH�UHVRXUFHV�PRUH�HIILFLHQWO\�WKDQ�VWDQGE\�
FRQILJXUDWLRQV�VLQFH�WKHUH�LV�QR�LGOH�SURFHVVRU��3HUIRUPDQFH�GHJUDGHV�DIWHU�QRGH�GHWDFKPHQW��
KRZHYHU��VLQFH�WKH�ORDG�RQ�UHPDLQLQJ�QRGHV�LQFUHDVHV�

2QH�6LGHG�7DNHRYHU�8VLQJ�&DVFDGLQJ�5HVRXUFH�*URXSV

7KH�ILJXUH�EHORZ�LOOXVWUDWHV�D�WZR�QRGH��RQH�VLGHG�WDNHRYHU�FRQILJXUDWLRQ��,Q�WKH�ILJXUH��D�ORZHU�
QXPEHU�LQGLFDWHV�D�KLJKHU�SULRULW\�

2QH�VLGHG�7DNHRYHU�8VLQJ�&DVFDGLQJ�5HVRXUFH�*URXSV�

7KLV�FRQILJXUDWLRQ�KDV�WZR�QRGHV�DFWLYHO\�SURFHVVLQJ�ZRUN��EXW�RQO\�RQH�QRGH�SURYLGLQJ�KLJKO\�
DYDLODEOH�VHUYLFHV�WR�FOXVWHU�PHPEHUV��7KDW�LV��WKRXJK�WKHUH�DUH�WZR�VHWV�RI�UHVRXUFHV�ZLWKLQ�WKH�
FOXVWHU��IRU�H[DPSOH��WZR�VHUYHU�DSSOLFDWLRQV�WKDW�KDQGOH�FOLHQW�UHTXHVWV���RQO\�RQH�VHW�RI�
UHVRXUFHV�QHHGV�WR�EH�KLJKO\�DYDLODEOH��7KLV�VHW�RI�UHVRXUFHV�LV�GHILQHG�DV�DQ�+$&03�IRU�$,;�
UHVRXUFH�JURXS�DQG�KDV�D�UHVRXUFH�FKDLQ�LQ�ZKLFK�ERWK�QRGHV�SDUWLFLSDWH��7KH�VHFRQG�VHW�RI�
UHVRXUFHV�LV�QRW�GHILQHG�DV�D�UHVRXUFH�JURXS�DQG��WKHUHIRUH��LV�QRW�KLJKO\�DYDLODEOH��

$W�FOXVWHU�VWDUWXS��1RGH�$��ZKLFK�KDV�D�SULRULW\�RI����DVVXPHV�RZQHUVKLS�RI�5HVRXUFH�*URXS�
$��1RGH�$��LQ�HIIHFW��³RZQV´�5HVRXUFH�*URXS�$��1RGH�%��ZKLFK�KDV�D�SULRULW\�RI���IRU�5HVRXUFH�
*URXS�$��SURFHVVHV�LWV�RZQ�ZRUNORDG�LQGHSHQGHQWO\�RI�WKLV�UHVRXUFH�JURXS�

,I�1RGH�$�OHDYHV�WKH�FOXVWHU��1RGH�%�WDNHV�FRQWURO�RI�WKH�VKDUHG�UHVRXUFHV��:KHQ�1RGH�$�
UHMRLQV�WKH�FOXVWHU��1RGH�%�UHOHDVHV�WKH�VKDUHG�UHVRXUFHV�

,I�1RGH�%�OHDYHV�WKH�FOXVWHU��KRZHYHU��1RGH�$�GRHV�QRW�WDNH�RYHU�DQ\�RI�LWV�UHVRXUFHV��VLQFH�
1RGH�%¶V�UHVRXUFHV�DUH�QRW�GHILQHG�DV�SDUW�RI�D�KLJKO\�DYDLODEOH�UHVRXUFH�JURXS�LQ�ZKRVH�FKDLQ�
WKLV�QRGH�SDUWLFLSDWHV�

7KLV�FRQILJXUDWLRQ�LV�DSSURSULDWH�ZKHQ�D�VLQJOH�QRGH�LV�DEOH�WR�UXQ�DOO�WKH�FULWLFDO�DSSOLFDWLRQV�
WKDW�QHHG�WR�EH�KLJKO\�DYDLODEOH�WR�FOXVWHU�FOLHQWV�

Node A
Resource Group A
Priority=1
(highly available
server)

Node B
Resource Group A
Priority=2
(highly available
standby)

Resource
Group A
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�&RQILJXUDWLRQV
7DNHRYHU�&RQILJXUDWLRQV

���
0XWXDO�7DNHRYHU�8VLQJ�&DVFDGLQJ�5HVRXUFH�*URXSV

7KH�PXWXDO�WDNHRYHU�IRU�QRQ�FRQFXUUHQW�DFFHVV�FRQILJXUDWLRQ�KDV�PXOWLSOH�QRGHV��HDFK�RI�ZKLFK�
SURYLGHV�GLVWLQFW�KLJKO\�DYDLODEOH�VHUYLFHV�WR�FOXVWHU�FOLHQWV��)RU�H[DPSOH��HDFK�QRGH�PLJKW�UXQ�
LWV�RZQ�LQVWDQFH�RI�D�GDWDEDVH�DQG�DFFHVV�LWV�RZQ�GLVN�

)XUWKHUPRUH��HDFK�QRGH�KDV�WDNHRYHU�FDSDFLW\��,I�D�QRGH�OHDYHV�WKH�FOXVWHU��D�VXUYLYLQJ�QRGH�
WDNHV�RYHU�WKH�UHVRXUFH�JURXSV�RZQHG�E\�WKH�GHSDUWHG�QRGH�

7KH�PXWXDO�WDNHRYHU�IRU�QRQ�FRQFXUUHQW�DFFHVV�FRQILJXUDWLRQ�LV�DSSURSULDWH�ZKHQ�HDFK�QRGH�LQ�
WKH�FOXVWHU�LV�UXQQLQJ�FULWLFDO�DSSOLFDWLRQV�WKDW�QHHG�WR�EH�KLJKO\�DYDLODEOH�DQG�ZKHQ�HDFK�
SURFHVVRU�LV�DEOH�WR�KDQGOH�WKH�ORDG�RI�PRUH�WKDQ�RQH�QRGH��

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�D�WZR�QRGH�PXWXDO�WDNHRYHU�FRQILJXUDWLRQ�IRU�QRQ�FRQFXUUHQW�
DFFHVV��,Q�WKH�ILJXUH��D�ORZHU�QXPEHU�LQGLFDWHV�D�KLJKHU�SULRULW\�

0XWXDO�7DNHRYHU�IRU�1RQ�&RQFXUUHQW�$FFHVV

7KH�NH\�IHDWXUH�RI�WKLV�FRQILJXUDWLRQ�LV�WKDW�WKH�FOXVWHU¶V�ZRUNORDG�LV�GLYLGHG��RU�SDUWLWLRQHG��
EHWZHHQ�WKH�QRGHV��7ZR�UHVRXUFH�JURXSV�H[LVW��LQ�DGGLWLRQ�WR�D�VHSDUDWH�UHVRXUFH�FKDLQ�IRU�HDFK�
UHVRXUFH�JURXS��7KH�QRGHV�WKDW�SDUWLFLSDWH�LQ�WKH�UHVRXUFH�FKDLQV�DUH�WKH�VDPH��,W�LV�WKH�GLIIHULQJ�
SULRULWLHV�ZLWKLQ�WKH�FKDLQV�WKDW�GHVLJQDWH�WKLV�FRQILJXUDWLRQ�DV�PXWXDO�WDNHRYHU�

7KH�FKDLQV�IRU�ERWK�UHVRXUFH�JURXSV�FRQVLVW�RI�1RGH�$�DQG�1RGH�%��)RU�5HVRXUFH�*URXS�$��
1RGH�$�KDV�D�WDNHRYHU�SULRULW\�RI���DQG�1RGH�%�KDV�D�WDNHRYHU�SULRULW\�RI����)RU�5HVRXUFH�
*URXS�%��WKH�WDNHRYHU�SULRULWLHV�DUH�UHYHUVHG��+HUH��1RGH�%�KDV�D�WDNHRYHU�SULRULW\�RI���DQG�
1RGH�$�KDV�D�WDNHRYHU�SULRULW\�RI����

$W�FOXVWHU�VWDUWXS��1RGH�$�DVVXPHV�RZQHUVKLS�RI�WKH�5HVRXUFH�*URXS�$��ZKLOH�1RGH�%�DVVXPHV�
RZQHUVKLS�RI�5HVRXUFH�*URXS�%�

Resource
Group A

Resource
Group B

Node A
Resource Group A
Priority=1
Resource Group B
Priority=2

Node B
Resource Group B
Priority=1
Resource Group A
Priority=2
&RQFHSWV�DQG�)DFLOLWLHV



&OXVWHU�&RQILJXUDWLRQV
7DNHRYHU�&RQILJXUDWLRQV
,I�HLWKHU�QRGH�OHDYHV�WKH�FOXVWHU��LWV�SHHU�QRGH�WDNHV�FRQWURO�RI�WKH�GHSDUWHG�QRGH¶V�UHVRXUFH�
JURXS��:KHQ�WKH�³RZQHU´�QRGH�IRU�WKDW�UHVRXUFH�JURXS�UHMRLQV�WKH�FOXVWHU��WKH�WDNHRYHU�QRGH�
UHOLQTXLVKHV�WKH�DVVRFLDWHG�UHVRXUFHV��WKH\�DUH�UHDFTXLUHG�E\�WKH�KLJKHU�SULRULW\��UHLQWHJUDWLQJ�
QRGH�

7ZR�1RGH�0XWXDO�7DNHRYHU�&RQILJXUDWLRQ�IRU�&RQFXUUHQW�$FFHVV

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�D�WZR�QRGH�PXWXDO�WDNHRYHU�FRQILJXUDWLRQ�IRU�FRQFXUUHQW�
DFFHVV�

7ZR�1RGH�0XWXDO�7DNHRYHU�IRU�&RQFXUUHQW�$FFHVV

,Q�WKLV�FRQILJXUDWLRQ��ERWK�QRGHV�KDYH�VLPXOWDQHRXV�DFFHVV�WR�WKH�VKDUHG�GLVNV�DQG�RZQ�WKH�VDPH�
GLVN�UHVRXUFHV��7KHUH�LV�QR�³WDNHRYHU´�RI�VKDUHG�GLVNV�LI�D�QRGH�OHDYHV�WKH�FOXVWHU��VLQFH�WKH�SHHU�
QRGH�DOUHDG\�KDV�WKH�VKDUHG�YROXPH�JURXS�YDULHG�RQ��

,Q�WKLV�H[DPSOH�ERWK�QRGHV�DUH�UXQQLQJ�DQ�LQVWDQFH�RI�D�VHUYHU�DSSOLFDWLRQ�WKDW�DFFHVVHV�WKH�
GDWDEDVH�RQ�WKH�VKDUHG�GLVN��7KH�&OXVWHU�/RFN�0DQDJHU�LV�XVHG�WR�DUELWUDWH�DSSOLFDWLRQ�UHTXHVWV�
IRU�GLVN�UHVRXUFHV��ZKLFK�UHTXLUHV�PRGLILFDWLRQV�WR�WKH�DSSOLFDWLRQ¶V�FRGH��

5XQQLQJ�PXOWLSOH�LQVWDQFHV�RI�WKH�VDPH�VHUYHU�DSSOLFDWLRQ�DOORZV�WKH�FOXVWHU�WR�GLVWULEXWH�WKH�
SURFHVVLQJ�ORDG��$V�WKH�ORDG�LQFUHDVHV��DGGLWLRQDO�QRGHV�FDQ�EH�DGGHG�WR�IXUWKHU�GLVWULEXWH�WKH�
ORDG�
&RQFHSWV�DQG�)DFLOLWLHV ���



&OXVWHU�&RQILJXUDWLRQV
7DNHRYHU�&RQILJXUDWLRQV

���
(LJKW�1RGH�0XWXDO�7DNHRYHU�&RQILJXUDWLRQ�IRU�&RQFXUUHQW�$FFHVV

7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�DQ�HLJKW�QRGH�PXWXDO�WDNHRYHU�FRQILJXUDWLRQ�IRU�FRQFXUUHQW�
DFFHVV�

(LJKW�1RGH�0XWXDO�7DNHRYHU�IRU�&RQFXUUHQW�$FFHVV

,Q�WKLV�FRQILJXUDWLRQ��DV�LQ�WKH�SUHYLRXV�FRQILJXUDWLRQ��DOO�QRGHV�KDYH�VLPXOWDQHRXV²EXW�QRW�
FRQFXUUHQW²DFFHVV�WR�WKH�VKDUHG�GLVNV�DQG�RZQ�WKH�VDPH�GLVN�UHVRXUFHV��+HUH��KRZHYHU��HDFK�
QRGH�LV�UXQQLQJ�D�GLIIHUHQW�VHUYHU�DSSOLFDWLRQ��&OLHQWV�TXHU\�D�VSHFLILF�DSSOLFDWLRQ�DW�D�VSHFLILF�
,3�DGGUHVV��7KHUHIRUH��HDFK�DSSOLFDWLRQ�VHUYHU�DQG�LWV�DVVRFLDWHG�,3�DGGUHVV�PXVW�EH�GHILQHG�DV�
SDUW�RI�D�FDVFDGLQJ�UHVRXUFH�JURXS��DQG�DOO�QRGHV�WKDW�DUH�SRWHQWLDO�RZQHUV�RI�WKDW�FDVFDGLQJ�
UHVRXUFH�JURXS�PXVW�EH�LQFOXGHG�LQ�D�FRUUHVSRQGLQJ�UHVRXUFH�FKDLQ�
&RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
2YHUYLHZ
�

&KDSWHU�� $GPLQLVWUDWLYH�)DFLOLWLHV

7KLV�FKDSWHU�GHVFULEHV�WKH�DGPLQLVWUDWLYH�WRROV�VXSSOLHG�ZLWK�WKH�+$&03�IRU�$,;�VRIWZDUH�IRU�
LQVWDOOLQJ��FRQILJXULQJ��DQG�PRQLWRULQJ�D�FOXVWHU�

2YHUYLHZ
7KH�+$&03�IRU�$,;�VRIWZDUH�SURYLGHV�\RX�ZLWK�WKH�IROORZLQJ�DGPLQLVWUDWLYH�IDFLOLWLHV�

,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV

� 6\VWHP�0DQDJHPHQW�,QWHUIDFH�7RRONLW��60,7�

� &OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&��XWLOLW\�WR�PDQDJH�DOO�FOXVWHU�QRGHV�IURP�RQH�
QRGH�XVLQJ�D�VLQJOH�FRPPDQG

� 4XLFN�&RQILJXUDWLRQ�XWLOLW\�IRU�HDV\�LQVWDOODWLRQ�RI�SUHGHILQHG�FRQILJXUDWLRQV

� &OXVWHU�6QDSVKRW�XWLOLW\�IRU�VDYLQJ�H[LVWLQJ�FOXVWHU�FRQILJXUDWLRQV

� 7DVN*XLGH�JUDSKLFDO�LQWHUIDFH�IRU�FUHDWLQJ�VKDUHG�YROXPH�JURXSV

� &XVWRPL]HG�HYHQW�SURFHVVLQJ��LQFOXGLQJ�PXOWLSOH�SUH��DQG�SRVW�HYHQW�GHILQLWLRQV

� '$5(�5HVRXUFH�0LJUDWLRQ�XWLOLW\��DFFHVVLEOH�WKURXJK�WKH�FRPPDQG�OLQH�DQG�60,7

� 2QOLQH�SODQQLQJ�ZRUNVKHHWV�WR�KHOS�SODQ�DQG�FRQILJXUH�\RXU�FOXVWHU

� 9LVXDO�6\VWHP�0DQDJHPHQW��960��JUDSKLFDO�FRQILJXUDWLRQ�DSSOLFDWLRQ�

0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV

� +$9LHZ�XWLOLW\

� &OXVWHU�0RQLWRULQJ�ZLWK�7LYROL�IXQFWLRQDOLW\

� &OXVWHU�6WDWXV��FOVWDW��XWLOLW\

� &OXVWHU�9HULILFDWLRQ��FOYHULI\��XWLOLW\

� &OXVWHU�'LDJQRVWLF�XWLOLW\

� +$&03�IRU�$,;�ORJ�ILOHV

� +$&03�IRU�$,;�FOXVWHU�VWDWXV�LQIRUPDWLRQ���LQIR��ILOH��SURGXFHG�E\�WKH�&OXVWHU�
6QDSVKRW�XWLOLW\

� $SSOLFDWLRQ�0RQLWRULQJ��+$&03�(6�RQO\�

� (QKDQFHG�6HFXULW\�IRU�WKH�VHFXUH�H[HFXWLRQ�RI�+$&03�FRPPDQGV�DQG�VFULSWV�RQ�
UHPRWH�QRGHV��RQ�63�V\VWHPV�

� $XWRPDWLF�(UURU�1RWLILFDWLRQ�WR�FRQILJXUH�D�VHW�RI�$,;�(UURU�1RWLILFDWLRQ�PHWKRGV�
DXWRPDWLFDOO\�LQ�60,7�

(PXODWLRQ�7RROV

� +$&03�IRU�$,;�(YHQW�(PXODWRU

� (PXODWLRQ�RI�(UURU�/RJ�'ULYHQ�(YHQWV
&RQFHSWV�DQG�)DFLOLWLHV ���



$GPLQLVWUDWLYH�)DFLOLWLHV
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV

���
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV
+$&03�IRU�$,;�LQFOXGHV�WKH�WRROV�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�IRU�LQVWDOOLQJ��
FRQILJXULQJ��DQG�PDQDJLQJ�FOXVWHUV�

3ODQQLQJ�:RUNVKHHWV

$ORQJ�ZLWK�\RXU�+$&03�VRIWZDUH�DQG�GRFXPHQWDWLRQ�VHW��\RX�KDYH�WZR�W\SHV�RI�ZRUNVKHHWV�
WR�DLG�LQ�SODQQLQJ�\RXU�FOXVWHU�WRSRORJ\�DQG�UHVRXUFH�FRQILJXUDWLRQ�

2QOLQH�:RUNVKHHWV
+$&03�QRZ�SURYLGHV�RQOLQH�SODQQLQJ�ZRUNVKHHWV��LQVWDOODEOH�RQ�D�3&�ZLWK�DQ�DSSURSULDWH�ZHE�
EURZVHU��WKDW�DOORZ�\RX�WR�HQWHU�\RXU�FRQILJXUDWLRQ�SUHIHUHQFHV�DV�\RX�SODQ��:LWK�WKH�RQOLQH�
ZRUNVKHHW�SURJUDP��DIWHU�\RX�KDYH�FRPSOHWHG�WKH�SODQQLQJ�SURFHVV��\RX�FDQ�SUHVV�D�EXWWRQ�WR�
FUHDWH�D�VFULSW�WKDW�DFWXDOO\�DSSOLHV�WKH�FRQILJXUDWLRQ�WR�\RXU�FOXVWHU�

)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�EURZVHU�UHTXLUHPHQWV�DQG�LQVWUXFWLRQV�IRU�XVLQJ�WKH�RQOLQH�
SODQQLQJ�ZRUNVKHHWV��VHH�$SSHQGL[�%�RI�WKH�+$&03�IRU�$,;��3ODQQLQJ�*XLGH�RU�WKH�(QKDQFHG�
6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

3DSHU�:RUNVKHHWV
7KH�+$&03�GRFXPHQWDWLRQ�LQFOXGHV�D�VHW�RI�SODQQLQJ�ZRUNVKHHWV�WR�JXLGH�\RXU�HQWLUH�FOXVWHU�
SODQQLQJ�SURFHVV��IURP�FOXVWHU�WRSRORJ\�WR�UHVRXUFH�JURXSV�DQG�DSSOLFDWLRQ�VHUYHUV��<RX�FDQ�XVH�
WKHVH�ZRUNVKHHWV�DV�JXLGHOLQHV�ZKHQ�LQVWDOOLQJ�DQG�FRQILJXULQJ�\RXU�FOXVWHU��<RX�PD\�ILQG�
WKHVH�SDSHU�ZRUNVKHHWV�XVHIXO�LQ�WKH�EHJLQQLQJ�VWDJHV�RI�SODQQLQJ��ZKHQ�\RXU�WHDP�PLJKW�EH�
DURXQG�D�FRQIHUHQFH�WDEOH�GLVFXVVLQJ�YDULRXV�FRQILJXUDWLRQ�GHFLVLRQV��7KH�SODQQLQJ�ZRUNVKHHWV�
DUH�IRXQG�LQ�DSSHQGL[�VHFWLRQV�RI�WKH�+$&03�IRU�$,;��3ODQQLQJ�*XLGH�DQG�WKH�(QKDQFHG�
6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

60,7�,QWHUIDFH

<RX�FDQ�XVH�WKH�60,7�VFUHHQV�VXSSOLHG�ZLWK�WKH�+$&03�IRU�$,;�VRIWZDUH�WR�SHUIRUP�WKH�
IROORZLQJ�WDVNV�

� &RQILJXUH�FOXVWHUV��QRGHV��UHVRXUFHV��DQG�HYHQWV

� &DSWXUH�DQG�UHVWRUH�VQDSVKRWV�RI�FOXVWHU�FRQILJXUDWLRQV

� 5HDG�ORJ�ILOHV

� 'LDJQRVH�FOXVWHU�SUREOHPV

� 0DQDJH�D�FOXVWHU�XVLQJ�WKH�&�632&�XWLOLW\

� 3HUIRUP�'$5(�PLJUDWLRQ�HYHQWV

� &RQILJXUH�$XWRPDWLF�(UURU�1RWLILFDWLRQ

� 3HUIRUP�G\QDPLF�DGDSWHU�VZDS

� &RQILJXUH�FOXVWHU�SHUIRUPDQFH�WXQLQJ�

&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&��8WLOLW\

7KH�&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&��XWLOLW\�OHWV�V\VWHP�DGPLQLVWUDWRUV�SHUIRUP�
DGPLQLVWUDWLYH�WDVNV�RQ�DOO�FOXVWHU�QRGHV�IURP�DQ\�QRGH�LQ�WKH�FOXVWHU��7KHVH�WDVNV�DUH�EDVHG�RQ�
FRPPRQO\�SHUIRUPHG�$,;�V\VWHP�DGPLQLVWUDWLRQ�FRPPDQGV�WKDW�OHW�\RX�
&RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV
� 0DLQWDLQ�XVHU�DQG�JURXS�DFFRXQWV

� 0DLQWDLQ�VKDUHG�/RJLFDO�9ROXPH�0DQDJHU��/90��FRPSRQHQWV

� &RQWURO�+$&03�VHUYLFHV�RQ�D�FOXVWHU�ZLGH�EDVLV�

:LWKRXW�&�632&�IXQFWLRQDOLW\��WKH�V\VWHP�DGPLQLVWUDWRU�PXVW�VSHQG�WLPH�H[HFXWLQJ�
DGPLQLVWUDWLYH�WDVNV�LQGLYLGXDOO\�RQ�HDFK�FOXVWHU�QRGH��)RU�H[DPSOH��WR�DGG�D�XVHU�\RX�XVXDOO\�
PXVW�SHUIRUP�WKLV�WDVN�RQ�HDFK�FOXVWHU�QRGH��8VLQJ�WKH�&�632&�XWLOLW\��D�FRPPDQG�H[HFXWHG�
RQ�RQH�QRGH�LV�DOVR�H[HFXWHG�RQ�RWKHU�FOXVWHU�QRGHV��7KXV�&�632&�PLQLPL]HV�DGPLQLVWUDWLYH�
RYHUKHDG�DQG�UHGXFHV�WKH�SRVVLELOLW\�RI�LQFRQVLVWHQW�QRGH�VWDWHV��8VLQJ�&�632&��KRZHYHU��\RX�
LVVXH�D�&�632&�FRPPDQG�RQFH�RQ�D�VLQJOH�QRGH��DQG�WKH�XVHU�LV�DGGHG�WR�DOO�VSHFLILHG�FOXVWHU�
QRGHV�

&�632&�DOVR�PDNHV�PDQDJLQJ�ORJLFDO�YROXPH�FRPSRQHQWV�DQG�FRQWUROOLQJ�FOXVWHU�VHUYLFHV�
PRUH�HIILFLHQW��<RX�FDQ�XVH�WKH�&�632&�XWLOLW\�WR�VWDUW�RU�VWRS�FOXVWHU�VHUYLFHV�RQ�QRGHV�IURP�
D�VLQJOH�QRGH��7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�D�WZR�QRGH�FRQILJXUDWLRQ�DQG�WKH�LQWHUDFWLRQ�RI�
FRPPDQGV��VFULSWV��DQG�QRGHV�ZKHQ�VWDUWLQJ�FOXVWHU�VHUYLFHV�IURP�D�VLQJOH�FOXVWHU�QRGH��1RWH�
WKH�SUHIL[�FOB�EHJLQV�DOO�&�632&�FRPPDQGV��

)ORZ�RI�&RPPDQGV�8VHG�DW�&OXVWHU�6WDUWXS�E\�&�632&�8WLOLW\

1RWH� $IWHU�WKH�&�632&�FRPPDQG�H[HFXWHV�RQ�1RGH�$�DQG�WKH�QRGH�LV�
VWDEOH��WKH�UVK�FRPPDQG�LV�H[HFXWHG�RQ�WKH�QH[W�QRGH�LQ�VHTXHQFH�

&�632&�SURYLGHV�WKLV�IXQFWLRQDOLW\�WKURXJK�LWV�RZQ�VHW�RI�FOXVWHU�DGPLQLVWUDWLRQ�FRPPDQGV��
DFFHVVLEOH�WKURXJK�60,7�PHQXV�DQG�VFUHHQV��7R�XVH�&�632&��VHOHFW�WKH�&OXVWHU�6\VWHP�
0DQDJHPHQW�RSWLRQ�IURP�WKH�+$&03�IRU�$,;�PHQX��6HH�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�
*XLGH�IRU�LQIRUPDWLRQ�RQ�XVLQJ�&�632&�60,7�RSWLRQV�

cl_rc.cluster

rc.cluster

Node A Node B

clstart

startsrc

rc.cluster

clstart

startsrc

rsh
&RQFHSWV�DQG�)DFLOLWLHV ���



$GPLQLVWUDWLYH�)DFLOLWLHV
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV

���
4XLFN�&RQILJXUDWLRQ�8WLOLW\

7KH�4XLFN�&RQILJXUDWLRQ�XWLOLW\��[FOFRQILJ��LV�DQ�;�:LQGRZ�6\VWHP�DSSOLFDWLRQ�GHVLJQHG�WR�
VLPSOLI\�WKH�WDVN�RI�FRQILJXULQJ�DQ�+$&03�FOXVWHU��<RX�XVH�WKH�4XLFN�&RQILJXUDWLRQ�XWLOLW\�WR�
FRQILJXUH�RQH�RI�WKH�IROORZLQJ�IRXU�SUHGHILQHG�WZR�QRGH�FOXVWHU�FRQILJXUDWLRQV��

� &RQILJXUDWLRQ����7ZR�,%0������6&6,���GLVN�VXEV\VWHPV��URWDWLQJ�UHVRXUFH�JURXSV

� &RQILJXUDWLRQ����7ZR�,%0������6&6,���GLVN�VXEV\VWHPV��FDVFDGLQJ�UHVRXUFH�JURXSV

� &RQILJXUDWLRQ����7ZR�,%0������6&6,���GLVN�DUUD\V��FRQFXUUHQW�DFFHVV�UHVRXUFH�JURXSV

� &RQILJXUDWLRQ����2QH�,%0������66$�GLVN�VXEV\VWHP��FDVFDGLQJ�UHVRXUFH�JURXSV

� &RQILJXUDWLRQ����7ZR�,%0����������6&6,���GLVN�VXEV\VWHPV��FDVFDGLQJ�UHVRXUFH�JURXSV

7KH�[FOFRQILJ�XWLOLW\�DXWRPDWHV�WKH�FRQILJXUDWLRQ�SURFHVV�IRU�\RX�E\�GLVSOD\LQJ�&XVWRPL]DWLRQ�
:LQGRZV�IRU�WKH�FOXVWHU��QRGHV��QHWZRUNV��LQWHUIDFHV��DQG�UHVRXUFH�JURXSV�

$V�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH��WKH�[FOFRQILJ�XWLOLW\�GLVSOD\V�GHIDXOW�YDOXHV�IRU�D�FKRVHQ�
FRQILJXUDWLRQ�LQ�WKHVH�ZLQGRZV��ZKLFK�PD\�DSSHDU�RQ�\RXU�GLVSOD\�VLPXOWDQHRXVO\�DIWHU�
FKRRVLQJ�D�FRQILJXUDWLRQ��<RX�FDQ�ILQG�GHWDLOHG�LQIRUPDWLRQ�DERXW�HDFK�FRQILJXUDWLRQ¶V�YDOXHV�
LQ�WKH��XVU�VELQ�FOXVWHU�VQDSVKRWV�GLUHFWRU\��(DFK�FRQILJXUDWLRQ�ILOH�FRQWDLQV�D��RGP�H[WHQVLRQ�

+$&03�IRU�$,;�4XLFN�&RQILJXUDWLRQ²&XVWRPL]DWLRQ�:LQGRZV
&RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV
<RX�FDQ�FXVWRPL]H�D�FRQILJXUDWLRQ�E\�FKDQJLQJ�WKH�GHIDXOW�QDPHV�IRU�WKH�FOXVWHU��QRGHV��
QHWZRUNV��DQG�UHVRXUFH�JURXSV��<RX�FDQ�FKDQJH�WKHVH�YDOXHV�XVLQJ�D�WH[W�HGLWRU�RU�WKURXJK�WKH�
+$&03�IRU�$,;�4XLFN�&RQILJXUDWLRQ²&XVWRPL]DWLRQ�ZLQGRZV��<RX�DOVR�FDQ�YHULI\�WKDW�
\RXU�FKDQJHV�DUH�YDOLG�WKURXJK�WKH�+$&03�IRU�$,;�4XLFN�&RQILJXUDWLRQ²9HULILFDWLRQ�
VFUHHQ��7KLV�DXWRPDWHG�DSSURDFK�WR�FRQILJXULQJ�WZR�QRGH�FOXVWHUV�PDNHV�FRQILJXULQJ�D�FOXVWHU�
OHVV�WLPH�FRQVXPLQJ�IRU�V\VWHP�DGPLQLVWUDWRUV�ZLWK�OLPLWHG�WLPH�DQG�HTXLSPHQW�

7R�VWDUW�[FOFRQILJ��HQWHU�

�XVU�VELQ�FOXVWHU�[FOFRQILJ�

1RWH� 'R�QRW�UXQ�[FOFRQILJ�LQ�WKH�EDFNJURXQG��DV�WKH�XWLOLW\�PD\�KDQJ�ZKHQ�
LW�UHDFKHV�WKH�,3�DGGUHVV�VHOHFWLRQ�VWDJH�

7KH�PDLQ�ZLQGRZ�DSSHDUV�DW�VWDUWXS��DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH��7KH�,QWURGXFWLRQ�VFUHHQ�
VKRZV�DQ�+$&03�FOXVWHU��7KH�+HOS�,QIRUPDWLRQ�SURYLGHV�LQWURGXFWRU\�LQIRUPDWLRQ�RQ�WKH�
DSSOLFDWLRQ¶V�IXQFWLRQ��2QOLQH�KHOS�LQIRUPDWLRQ�LV�DOVR�SURYLGHG�ZLWK�WKH�XWLOLW\�

7KH�+$&03�IRU�$,;�4XLFN�&RQILJXUDWLRQ�8WLOLW\��[FOFRQILJ�

6HH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�WKH�4XLFN�
&RQILJXUDWLRQ�XWLOLW\�

&OXVWHU�6QDSVKRW�8WLOLW\

7KH�&OXVWHU�6QDSVKRW�XWLOLW\�DOORZV�\RX�WR�VDYH�FOXVWHU�FRQILJXUDWLRQV�\RX�ZRXOG�OLNH�WR�ODWHU�
UHVWRUH��<RX�DOVR�FDQ�VDYH�DGGLWLRQDO�V\VWHP�DQG�FOXVWHU�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHIXO�IRU�
GLDJQRVLQJ�V\VWHP�RU�FOXVWHU�FRQILJXUDWLRQ�SUREOHPV��<RX�FDQ�FUHDWH�\RXU�RZQ�FXVWRP�
VQDSVKRW�PHWKRGV�WR�VWRUH�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�\RXU�FOXVWHU�

)RU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�WKH�&OXVWHU�6QDSVKRW�XWLOLW\��VHH�WKH�+$&03�IRU�$,;�
$GPLQLVWUDWLRQ�*XLGH�
&RQFHSWV�DQG�)DFLOLWLHV ���



$GPLQLVWUDWLYH�)DFLOLWLHV
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�7RROV

���
7DVN*XLGH�IRU�&UHDWLQJ�6KDUHG�9ROXPH�*URXSV

7KH�7DVN*XLGH�LV�D�ZHE�EDVHG�JUDSKLFDO�LQWHUIDFH�WKDW�VLPSOLILHV�WKH�WDVN�RI�FUHDWLQJ�D�VKDUHG�
YROXPH�JURXS�ZLWKLQ�DQ�+$&03�FOXVWHU�FRQILJXUDWLRQ��7KH�7DVN*XLGH�SUHVHQWV�D�VHULHV�RI�
SDQHOV�WKDW�JXLGH�WKH�XVHU�WKURXJK�WKH�VWHSV�RI�VSHFLI\LQJ�LQLWLDO�DQG�VKDULQJ�QRGHV��GLVNV��
FRQFXUUHQW�RU�QRQ�FRQFXUUHQW�DFFHVV��YROXPH�JURXS�QDPH�DQG�SK\VLFDO�SDUWLWLRQ�VL]H��DQG�
FOXVWHU�VHWWLQJV��7KH�7DVN*XLGH�FDQ�UHGXFH�HUURUV��DV�LW�GRHV�QRW�DOORZ�D�XVHU�WR�SURFHHG�ZLWK�
VWHSV�WKDW�FRQIOLFW�ZLWK�WKH�FOXVWHU¶V�FRQILJXUDWLRQ��2QOLQH�KHOS�SDQHOV�JLYH�DGGLWLRQDO�
LQIRUPDWLRQ�WR�DLG�LQ�HDFK�VWHS�

7KH�7DVN*XLGH�IRU�FUHDWLQJ�VKDUHG�YROXPH�JURXSV�ZDV�LQWURGXFHG�LQ�+$&03��������,Q�YHUVLRQ�
�����WKH�7DVN*XLGH�KDV�WZR�HQKDQFHPHQWV��LW�FUHDWHV�D�-)6�ORJ�DXWRPDWLFDOO\��DV�\RX�ZRXOG�GR�
PDQXDOO\�ZKHQ�FUHDWLQJ�D�VKDUHG�YROXPH�JURXS�ZLWKRXW�WKH�7DVN*XLGH��DQG�LW�QRZ�GLVSOD\V�WKH�
SK\VLFDO�ORFDWLRQ�RI�DYDLODEOH�GLVNV��

<RX�VWDUW�WKH�7DVN*XLGH�IURP�WKH�FRPPDQG�OLQH�RU�WKURXJK�60,7��)RU�PRUH�LQIRUPDWLRQ�RQ�
VWDUWLQJ�DQG�XVLQJ�WKH�7DVN*XLGH�SURJUDP��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�RU�WKH�
+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�

,I�\RX�KDYH�WKH�+$&03�(6�SURGXFW�VXEV\VWHP��VHH�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�

&XVWRPL]HG�(YHQW�3URFHVVLQJ

<RX�FDQ�GHILQH�PXOWLSOH�SUH��DQG�SRVW�HYHQWV�WR�WDLORU�\RXU�HYHQW�SURFHVVLQJ�IRU�\RXU�VLWH¶V�
XQLTXH�QHHGV��)RU�PRUH�LQIRUPDWLRQ�DERXW�ZULWLQJ�\RXU�RZQ�VFULSWV�IRU�SUH��DQG�SRVW�HYHQWV��
VHH�&KDSWHU����&OXVWHU�(YHQWV��LQ�WKLV�ERRN��DQG�WKH�FKDSWHU�RQ�7DLORULQJ�&OXVWHU�(YHQW�
3URFHVVLQJ�LQ�WKH�+$&03�IRU�$,;��3ODQQLQJ�*XLGH�

960�*UDSKLFDO�&RQILJXUDWLRQ�$SSOLFDWLRQ

7KH�+$&03�IRU�$,;�9LVXDO�6\VWHP�0DQDJHPHQW��960��DSSOLFDWLRQ��[KDFPSP��DOORZV�\RX�
WR�FRQILJXUH�\RXU�FOXVWHU�HQYLURQPHQW�WKURXJK�LWV�JUDSKLFDO�LQWHUIDFH��8VLQJ�[KDFPSP��D�
&RPPRQ�'HVNWRS�(QYLURQPHQW��&'(��DSSOLFDWLRQ��\RX�FDQ�GHILQH�DWWULEXWHV�IRU�FOXVWHUV�DQG�
FOXVWHU�REMHFWV�OLNH�QRGHV��UHVRXUFH�JURXSV��RU�DSSOLFDWLRQ�VHUYHUV��DQG�VLPXOWDQHRXVO\�DQG�
G\QDPLFDOO\�FRQILJXUH�\RXU�FOXVWHU�HQYLURQPHQW��<RX�DOVR�FDQ�VDYH�VQDSVKRWV�RI�FOXVWHU�
FRQILJXUDWLRQV�DQG�UHVWRUH�WKHP�ZKHQ�QHHGHG�

7KH�960�DSSOLFDWLRQ�LV�LQFOXGHG�LQ�WKH�VDPSOHV�GLUHFWRU\��)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�
+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH��$SSHQGL[�'��960�*UDSKLFDO�&RQILJXUDWLRQ�
$SSOLFDWLRQ�

'$5(�5HVRXUFH�0LJUDWLRQ�8WLOLW\

7KH�+$&03�VRIWZDUH�SURYLGHV�D�'\QDPLF�5HFRQILJXUDWLRQ��'$5(��5HVRXUFH�0LJUDWLRQ�
XWLOLW\�WKDW�DOORZV�D�V\VWHP�DGPLQLVWUDWRU�WR�FKDQJH�WKH�VWDWXV�DQG�ORFDWLRQ�RI�RQH�RU�PRUH�
UHVRXUFH�JURXSV��DORQJ�ZLWK�WKHLU�UHVRXUFHV²,3�DGGUHVVHV��DSSOLFDWLRQV��DQG�GLVNV��ZLWKRXW�
EULQJLQJ�D�QRGH�GRZQ��<RX�FDQ�VWDUW��VWRS��RU�PRYH�UHVRXUFH�JURXSV�LQ�D�UXQQLQJ�FOXVWHU��'$5(�
PLJUDWLRQ�LV�SHUIRUPHG�ZLWK�WKH�FOGDUH�FRPPDQG�DW�FRPPDQG�OLQH��RU�WKURXJK�WKH�60,7�
LQWHUIDFH��
&RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV
'\QDPLF�UHVRXUFH�JURXS�PRYHPHQW�KHOSV�\RX�PDQDJH�\RXU�FOXVWHU�PRUH�HIIHFWLYHO\��JLYLQJ�
\RX�EHWWHU�XVH�RI�\RXU�FOXVWHU�KDUGZDUH�UHVRXUFHV��'\QDPLF�UHVRXUFH�PLJUDWLRQ�DOVR�HQDEOHV�\RX�
WR�SHUIRUP�VHOHFWLYH�PDLQWHQDQFH�ZLWKRXW�UHERRWLQJ�WKH�FOXVWHU�RU�GLVWXUELQJ�RSHUDWLRQDO�QRGHV�

8VLQJ�WKH�'$5(�5HVRXUFH�0LJUDWLRQ�XWLOLW\�GRHV�QRW�DIIHFW�RWKHU�UHVRXUFH�JURXSV�FXUUHQWO\�
RZQHG�E\�D�QRGH��7KH�QRGH�WKDW�FXUUHQWO\�RZQV�WKH�UHVRXUFH�JURXS�WR�EH�PRYHG�UHOHDVHV�LW�DV�LW�
ZRXOG�GXULQJ�D�³JUDFHIXO�VKXWGRZQ�ZLWK�WDNHRYHU�´�DQG�WKH�QRGH�WR�ZKLFK�WKH�UHVRXUFH�JURXS�
LV�EHLQJ�PRYHG�DFTXLUHV�WKH�UHVRXUFH�JURXS�MXVW�DV�LW�ZRXOG�GXULQJ�D�QRGH�IDOORYHU�

6HH�&KDSWHU���RI�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�
SHUIRUPLQJ�'$5(�UHVRXUFH�PLJUDWLRQV��IURP�WKH�FRPPDQG�OLQH�DQG�WKURXJK�60,7�

0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV
+$&03�IRU�$,;�LQFOXGHV�WKH�IROORZLQJ�WRROV�IRU�PRQLWRULQJ�FOXVWHUV�DQG�GLDJQRVLQJ�SUREOHPV�

+$9LHZ�&OXVWHU�0RQLWRULQJ�8WLOLW\�

7KH�+$9LHZ�FOXVWHU�PRQLWRULQJ�XWLOLW\�PDNHV�XVH�RI�WKH�70(����1HW9LHZ�IRU�$,;�JUDSKLFDO�
LQWHUIDFH�WR�SURYLGH�D�VHW�RI�YLVXDO�PDSV�DQG�VXEPDSV�RI�+$&03�FOXVWHUV��+$9LHZ�H[WHQGV�
1HW9LHZ�VHUYLFHV�WR�DOORZ�\RX�WR�PRQLWRU�+$&03�FOXVWHUV�DQG�FOXVWHU�FRPSRQHQWV�DFURVV�D�
QHWZRUN�IURP�D�VLQJOH�QRGH��+$9LHZ�FUHDWHV�V\PEROV�WKDW�UHIOHFW�WKH�VWDWH�RI�DOO�QRGHV��
QHWZRUNV��DQG�QHWZRUN�LQWHUIDFH�REMHFWV�DVVRFLDWHG�LQ�D�FOXVWHU��,I�\RX�KDYH�+$&03�(6��\RX�
FDQ�DOVR�PRQLWRU�UHVRXUFH�JURXSV�DQG�WKHLU�UHVRXUFHV�WKURXJK�+$9LHZ�

7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�+$9LHZ�&OXVWHUV�V\PERO�LQ�WKH�1HW9LHZ�5RRW�PDS�ZLQGRZ��

7KH�1HW9LHZ�5RRW�0DS�ZLWK�WKH�&OXVWHUV�6\PERO
&RQFHSWV�DQG�)DFLOLWLHV ���



$GPLQLVWUDWLYH�)DFLOLWLHV
0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV

���
+$9LHZ�PRQLWRUV�FOXVWHU�VWDWXV�XVLQJ�WKH�6LPSOH�1HWZRUN�0DQDJHPHQW�3URWRFRO��6103���,W�
FRPELQHV�SHULRGLF�SROOLQJ�DQG�HYHQW�QRWLILFDWLRQ�WKURXJK�WUDSV�WR�UHWULHYH�FOXVWHU�WRSRORJ\�DQG�
VWDWH�FKDQJHV�IURP�WKH�+$&03�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��0,%���7KH�0,%�LV�PDLQWDLQHG�
E\�WKH�&OXVWHU�608;�SHHU�GDHPRQ��FOVPX[SG���WKH�+$&03�PDQDJHPHQW�DJHQW��+$9LHZ�
DOORZV�\RX�WR�

� 9LHZ�PDSV�DQG�VXEPDSV�RI�FOXVWHU�V\PEROV�VKRZLQJ�WKH�ORFDWLRQ�DQG�VWDWXV�RI�QRGHV��
QHWZRUNV��DQG�DGGUHVVHV���,Q�+$&03�(6��+$9LHZ�FDQ�PRQLWRU�UHVRXUFH�JURXSV�DQG�
UHVRXUFHV�DV�ZHOO��

� 9LHZ�GHWDLOHG�LQIRUPDWLRQ�LQ�1HW9LHZ�GLDORJ�ER[HV�DERXW�D�FOXVWHU��QHWZRUN��,3�DGGUHVV��
DQG�FOXVWHU�HYHQWV�

� 9LHZ�FOXVWHU�HYHQW�KLVWRU\�XVLQJ�WKH�+$&03�(YHQW�%URZVHU

� 9LHZ�QRGH�HYHQW�KLVWRU\�XVLQJ�WKH�&OXVWHU�(YHQW�/RJ

� 2SHQ�D�60,7�KDFPS�VHVVLRQ�IRU�DQ�DFWLYH�QRGH�DQG�SHUIRUP�FOXVWHU�DGPLQLVWUDWLRQ�
IXQFWLRQV�IURP�ZLWKLQ�+$9LHZ��XVLQJ�WKH�+$9LHZ�&OXVWHU�$GPLQLVWUDWLRQ�IDFLOLW\�

)RU�FRPSOHWH�LQIRUPDWLRQ�DERXW�LQVWDOOLQJ��FRQILJXULQJ��DQG�XVLQJ�+$9LHZ��VHH�WKH�+$&03�
IRU�$,;�,QVWDOODWLRQ�*XLGH�DQG�WKH�FKDSWHU�RQ�PRQLWRULQJ�\RXU�FOXVWHU�LQ�WKH�+$&03�IRU�$,;�
$GPLQLVWUDWLRQ�*XLGH��,I�\RX�KDYH�+$&03�(6��VHH�WKH�FKDSWHUV�RQ�LQVWDOODWLRQ�DQG�PRQLWRULQJ�
LQ�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

&OXVWHU�0RQLWRULQJ�ZLWK�7LYROL�

<RX�FDQ�PRQLWRU�WKH�VWDWH�RI�DQ�+$&03�FOXVWHU�DQG�LWV�FRPSRQHQWV�WKURXJK�\RXU�7LYROL�
)UDPHZRUN�HQWHUSULVH�PDQDJHPHQW�V\VWHP��8VLQJ�YDULRXV�ZLQGRZV�RI�WKH�7LYROL�'HVNWRS��\RX�
FDQ�PRQLWRU�WKH�IROORZLQJ�DVSHFWV�RI�\RXU�FOXVWHU�

� &OXVWHU�VWDWH�DQG�VXEVWDWH

� &RQILJXUHG�QHWZRUNV�DQG�QHWZRUN�VWDWH

� 3DUWLFLSDWLQJ�QRGHV�DQG�QRGH�VWDWH�

� &RQILJXUHG�UHVRXUFH�JURXSV�DQG�UHVRXUFH�JURXS�VWDWH��+$&03�(6�RQO\�

� 5HVRXUFH�JURXS�ORFDWLRQ��+$&03�(6�RQO\�

)RU�FRPSOHWH�LQIRUPDWLRQ�DERXW�LQVWDOOLQJ��FRQILJXULQJ��DQG�XVLQJ�WKH�FOXVWHU�PRQLWRULQJ�
WKURXJK�7LYROL�IXQFWLRQDOLW\��VHH�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�DQG�WKH�FKDSWHU�RQ�
PRQLWRULQJ�D�FOXVWHU�LQ�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH��,I�\RX�KDYH�+$&03�(6��
VHH�WKH�FKDSWHUV�RQ�LQVWDOODWLRQ�DQG�PRQLWRULQJ�LQ�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�
$GPLQLVWUDWLRQ�*XLGH�

&OXVWHU�6WDWXV�8WLOLW\��FOVWDW�

7KH�&OXVWHU�6WDWXV�XWLOLW\���XVU�VELQ�FOXVWHU�XWLOLWLHV�FOVWDW��UXQV�RQ�ERWK�$6&,,�DQG�;�
WHUPLQDOV�DQG�PRQLWRUV�FOXVWHU�VWDWXV��)RU�WKH�FOXVWHU�DV�D�ZKROH��FOVWDW�LQGLFDWHV�WKH�FOXVWHU�VWDWH�
DQG�WKH�QXPEHU�RI�FOXVWHU�QRGHV��)RU�HDFK�QRGH��FOVWDW�GLVSOD\V�WKH�,3�ODEHO�DQG�DGGUHVV�RI�HDFK�
VHUYLFH�QHWZRUN�LQWHUIDFH�DWWDFKHG�WR�WKH�QRGH��DQG�ZKHWKHU�WKDW�LQWHUIDFH�LV�XS�RU�GRZQ�

1RWH� 7R�XVH�FOVWDW��\RX�PXVW�KDYH�&OLQIR�UXQQLQJ�RQ�WKH�FOLHQW�PDFKLQH�
&RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV
&OXVWHU�9HULILFDWLRQ�8WLOLW\��FOYHULI\��

7KH�&OXVWHU�9HULILFDWLRQ�XWLOLW\���XVU�VELQ�FOXVWHU�GLDJ�FOYHULI\��YHULILHV�WKDW�+$&03�VSHFLILF�
PRGLILFDWLRQV�WR�$,;�V\VWHP�ILOHV�DUH�FRUUHFW��WKDW�WKH�FOXVWHU�DQG�LWV�UHVRXUFHV�DUH�FRQILJXUHG�
FRUUHFWO\��DQG�WKDW�.HUEHURV�VHFXULW\��LI�VHW�XS��LV�FRQILJXUHG�FRUUHFWO\��FOYHULI\�DOVR�LQGLFDWHV�
ZKHWKHU�FXVWRP�FOXVWHU�VQDSVKRW�PHWKRGV�H[LVW�DQG�ZKHWKHU�WKH\�DUH�H[HFXWDEOH�RQ�HDFK�FOXVWHU�
QRGH�

6RIWZDUH�DQG�&OXVWHU�9HULILFDWLRQ
FOYHULI\�KDV�WZR�FDWHJRULHV�RI�YHULILFDWLRQ�RSWLRQV��5XQQLQJ�WKH�VRIWZDUH�RSWLRQ�HQVXUHV�WKDW�WKH�
+$&03�VSHFLILF�PRGLILFDWLRQV�WR�WKH�$,;�VRIWZDUH�DUH�FRUUHFW��9HULI\LQJ�WKH�FOXVWHU�HQVXUHV�
WKDW�DOO�UHVRXUFHV�XVHG�E\�WKH�+$&03�IRU�$,;�VRIWZDUH�DUH�SURSHUO\�FRQILJXUHG��DQG�WKDW�
RZQHUVKLS�DQG�WDNHRYHU�RI�WKRVH�UHVRXUFHV�DUH�DVVLJQHG�SURSHUO\�DQG�DUH�LQ�DJUHHPHQW�DFURVV�
DOO�FOXVWHU�QRGHV�

&XVWRP�9HULILFDWLRQ�0HWKRGV
7KURXJK�60,7�\RX�DOVR�FDQ�DGG��FKDQJH��RU�UHPRYH�FXVWRP�GHILQHG�YHULILFDWLRQ�PHWKRGV�WKDW�
SHUIRUP�VSHFLILF�FKHFNV�RQ�\RXU�FOXVWHU�FRQILJXUDWLRQ��6HH�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�
*XLGH�IRU�PRUH�LQIRUPDWLRQ�DERXW�SHUIRUPLQJ�WKHVH�WDVNV�

<RX�FDQ�SHUIRUP�YHULILFDWLRQ�IURP�WKH�FRPPDQG�OLQH�RU�WKURXJK�60,7��6HH�WKH�FKDSWHU�RQ�
YHULI\LQJ�D�FOXVWHU�FRQILJXUDWLRQ�LQ�WKH�+$&03�IRU�$,;�$GPLQLVWUDWLRQ�*XLGH�RU�WKH�(QKDQFHG�
6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�IRU�GHWDLOHG�LQIRUPDWLRQ�DERXW�UXQQLQJ�
FOYHULI\�IURP�WKH�FRPPDQG�OLQH�RU�WKURXJK�WKH�60,7�LQWHUIDFH�

&OXVWHU�'LDJQRVWLF�8WLOLW\�

7KH�&OXVWHU�'LDJQRVWLF�XWLOLW\��FOGLDJ��SURYLGHV�D�FRPPRQ�LQWHUIDFH�WR�VHYHUDO�+$&03�DQG�
$,;�GLDJQRVWLF�WRROV�\RX�FDQ�XVH�WR�WURXEOHVKRRW�DQ�+$&03�FOXVWHU��8VH�FOGLDJ�WR�SHUIRUP�WKH�
IROORZLQJ�WDVNV��

� 9LHZ�WKH�FOXVWHU�ORJ�ILOHV�IRU�HUURU�DQG�VWDWXV�PHVVDJHV�

� $FWLYDWH�DQG�GHDFWLYDWH�&OXVWHU�0DQDJHU�GHEXJ�PRGH�

� 2EWDLQ�D�OLVWLQJ�RI�DOO�ORFNV�LQ�WKH�&OXVWHU�/RFN�0DQDJHU¶V�ORFN�UHVRXUFH�WDEOH�

� &KHFN�YROXPH�JURXS�GHILQLWLRQV�

� $FWLYDWH�DQG�GHDFWLYDWH�WUDFLQJ�RI�+$&03�IRU�$,;�GDHPRQV�

/RJ�)LOHV�

7KH�+$&03�IRU�$,;�VRIWZDUH�ZULWHV�WKH�PHVVDJHV�LW�JHQHUDWHV�WR�WKH�V\VWHP�FRQVROH�DQG�WR�
VHYHUDO�ORJ�ILOHV��%HFDXVH�HDFK�ORJ�ILOH�FRQWDLQV�D�GLIIHUHQW�OHYHO�RI�GHWDLO��V\VWHP�DGPLQLVWUDWRUV�
FDQ�IRFXV�RQ�GLIIHUHQW�DVSHFWV�RI�+$&03�IRU�$,;�SURFHVVLQJ�E\�YLHZLQJ�GLIIHUHQW�ORJ�ILOHV��
7KH�+$&03�IRU�$,;�VRIWZDUH�ZULWHV�PHVVDJHV�LQWR�WKH�ORJ�ILOHV�GHVFULEHG�LQ�WKH�IROORZLQJ�
VHFWLRQV�

1RWH�WKDW�HDFK�ORJ�ILOH�KDV�D�GHIDXOW�GLUHFWRU\��<RX�PD\�UHGLUHFW�D�ORJ�ILOH�WR�D�VWRUDJH�ORFDWLRQ�
RWKHU�WKDQ�LWV�GHIDXOW�GLUHFWRU\�LI�\RX�FKRRVH��)RU�PRUH�LQIRUPDWLRQ�DERXW�VSHFLI\LQJ�FXVWRP�
GHVWLQDWLRQ�GLUHFWRULHV�IRU�ORJ�ILOHV��VHH�WKH�FKDSWHU�RQ�FXVWRPL]LQJ�HYHQWV�DQG�ORJ�ILOHV�LQ�WKH�
+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH�
&RQFHSWV�DQG�)DFLOLWLHV ���



$GPLQLVWUDWLYH�)DFLOLWLHV
0RQLWRULQJ�DQG�'LDJQRVWLF�7RROV

���
�XVU�DGP�FOXVWHU�ORJ�)LOH�

7KH��XVU�DGP�FOXVWHU�ORJ�ILOH�FRQWDLQV�WLPH�VWDPSHG��IRUPDWWHG�PHVVDJHV�JHQHUDWHG�E\�
+$&03�IRU�$,;�VFULSWV�DQG�GDHPRQV�

�WPS�KDFPS�RXW�)LOH�

7KH��WPS�KDFPS�RXW�ILOH�FRQWDLQV�PHVVDJHV�JHQHUDWHG�E\�+$&03�IRU�$,;�VFULSWV��

,Q�YHUERVH�PRGH��WKLV�ORJ�ILOH�FRQWDLQV�D�OLQH�E\�OLQH�UHFRUG�RI�HYHU\�FRPPDQG�H[HFXWHG�E\�
WKHVH�VFULSWV��LQFOXGLQJ�WKH�YDOXHV�RI�DOO�DUJXPHQWV�WR�WKHVH�FRPPDQGV�

6\VWHP�(UURU�/RJ�)LOH�

7KH�V\VWHP�HUURU�ORJ�FRQWDLQV�WLPH�VWDPSHG��IRUPDWWHG�PHVVDJHV�IURP�DOO�$,;�VXEV\VWHPV��
LQFOXGLQJ�+$&03�IRU�$,;�VFULSWV�DQG�GDHPRQV�

�XVU�VELQ�FOXVWHU�KLVWRU\�FOXVWHU�PPGG�)LOH�

7KH��XVU�VELQ�FOXVWHU�KLVWRU\�FOXVWHU�PPGG�ILOH�FRQWDLQV�WLPH�VWDPSHG��IRUPDWWHG�PHVVDJHV�
JHQHUDWHG�E\�+$&03�IRU�$,;�VFULSWV��7KH�V\VWHP�FUHDWHV�D�FOXVWHU�KLVWRU\�ILOH�HYHU\�GD\��
LGHQWLI\LQJ�HDFK�ILOH�E\�WKH�ILOH�QDPH�H[WHQVLRQ��ZKHUH�PP�LQGLFDWHV�WKH�PRQWK�DQG�GG�LQGLFDWHV�
WKH�GD\�

�WPS�FP�ORJ�)LOH�

&RQWDLQV�WLPH�VWDPSHG��IRUPDWWHG�PHVVDJHV�JHQHUDWHG�E\�+$&03�IRU�$,;�FOVWUPJU�DFWLYLW\�

�WPS�FVSRF�ORJ�)LOH

&RQWDLQV�WLPH�VWDPSHG��IRUPDWWHG�PHVVDJHV�JHQHUDWHG�E\�&�632&�FRPPDQGV�

�WPS�HPXKDFPS�RXW�)LOH

&RQWDLQV�WLPH�VWDPSHG��IRUPDWWHG�PHVVDJHV�JHQHUDWHG�E\�WKH�+$&03�IRU�$,;�HYHQW�HPXODWRU�
VFULSWV�

+$&03�IRU�$,;�&OXVWHU�6WDWXV�,QIRUPDWLRQ�)LOH

:KHQ�\RX�XVH�WKH�+$&03�IRU�$,;�&OXVWHU�6QDSVKRW�XWLOLW\�WR�VDYH�D�UHFRUG�RI�D�FOXVWHU�
FRQILJXUDWLRQ��DV�VHHQ�IURP�HDFK�FOXVWHU�QRGH���\RX�FDXVH�WKH�XWLOLW\�WR�UXQ�PDQ\�VWDQGDUG�$,;�
FRPPDQGV�DQG�+$&03�IRU�$,;�FRPPDQGV�WR�REWDLQ�VWDWXV�LQIRUPDWLRQ�DERXW�WKH�FOXVWHU��7KLV�
LQIRUPDWLRQ�LV�VWRUHG�LQ�D�ILOH��LGHQWLILHG�E\�WKH��LQIR�H[WHQVLRQ��LQ�WKH�VQDSVKRWV�GLUHFWRU\��7KH�
VQDSVKRWV�GLUHFWRU\�LV�GHILQHG�E\�WKH�YDOXH�RI�WKH�61$36+273$7+�HQYLURQPHQW�YDULDEOH��%\�
GHIDXOW��WKH�FOXVWHU�VQDSVKRW�XWLOLW\�LQFOXGHV�WKH�RXWSXW�IURP�WKH�FRPPDQGV��VXFK�DV�FOOVVLI��
FOOVQZ��GI��OV��DQG�QHWVWDW��<RX�FDQ�FUHDWH�FXVWRP�VQDSVKRW�PHWKRGV�WR�VSHFLI\�DGGLWLRQDO�
LQIRUPDWLRQ�\RX�ZRXOG�OLNH�VWRUHG�LQ�WKH��LQIR�ILOH�

(QKDQFHG�6HFXULW\�8WLOLW\�

(QKDQFHG�VHFXULW\�OHWV�\RX�H[HFXWH�+$&03�FRPPDQGV�RQ�UHPRWH�QRGHV�PRUH�VHFXUHO\��
UHPRYLQJ�WKH�UHTXLUHPHQW�IRU�7&3�,3�DFFHVV�FRQWURO�OLVWV��IRU�H[DPSOH��WKH���UKRVWV�ILOH��GXULQJ�
+$&03�FRQILJXUDWLRQ�
� &RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
(PXODWLRQ�7RROV
(QKDQFHG�VHFXULW\�UHTXLUHV�WKH�JOREDO�2'0�XWLOLWLHV�DQG�UHPRWH�FRPPDQG�H[HFXWLRQ�
FRPPDQGV��UVK��UFS��WR�XVH�.HUEHURV�9HUVLRQ���DXWKHQWLFDWLRQ�WR�JUDQW�VHUYLFHV��+$&03�
TXHULHV�WKH�ORFDO�2'0�DERXW�WKH�VHFXULW\�PRGH��,I�\RX�VHW�WKH�&OXVWHU�6HFXULW\�0RGH�WR�
(QKDQFHG�LQ�WKH�&KDQJH�6KRZ�&OXVWHU�6HFXULW\�60,7�VFUHHQ��+$&03�XVHV�.HUEHURV�
DXWKHQWLFDWLQJ�FRPPDQGV��,I�\RX�VHW�WKH�PRGH�WR�6WDQGDUG��+$&03�XVHV���UKRVWV�ILOHV�IRU�
DXWKHQWLFDWLRQ�

1RWH� ,%0�VXSSRUWV�.HUEHURV�9HUVLRQ���RQ�,%0�6FDODEOH�32:(53DUDOOHO�
�56������63��V\VWHPV�RQO\�

)RU�PRUH�LQIRUPDWLRQ�RQ�FRQILJXULQJ�.HUEHURV���VHFXULW\��RQ�DQ�56������63�V\VWHP���VHH�WKH�
+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH��$SSHQGL[�-��,QVWDOOLQJ�DQG�&RQILJXULQJ�+$&03�IRU�$,;�
RQ�56������63V�

'&(�$XWKHQWLFDWLRQ

$V�RI�$,;��������.HUEHURV�9HUVLRQ����'&(�DXWKHQWLFDWLRQ��FDQ�EH�XVHG�RQ�63�DQG�QRQ�63�
56������V\VWHPV��+RZHYHU��LI�.HUEHURV���LV�WKH�RQO\�PHWKRG�RI�DXWKHQWLFDWLRQ��\RX�ZLOO�QRW�EH�
DEOH�WR�DOWHU��V\QFKURQL]H��RU�YHULI\�WKH�+$&03�FRQILJXUDWLRQ��1RWH�WKDW�\RX�ZLOO�QRW�EH�DEOH�
WR�H[SOLFLWO\�PRYH�D�UHVRXUFH�JURXS��VLQFH�WKDW�LV�D�W\SH�RI�UHFRQILJXUDWLRQ��,I�'&(��L�H��RQO\�
.HUEHURV�9���LV�HQDEOHG�DV�DQ�DXWKHQWLFDWLRQ�PHWKRG�IRU�WKH�$,;�UHPRWH�FRPPDQGV��\RX�FDQ�
VWLOO�XVH�+$&03��EXW�PXVW�SHUIRUP�DGGLWLRQDO�VWHSV�WR�HQVXUH�SURSHU�+$&03�IXQFWLRQLQJ�

)RU�PRUH�LQIRUPDWLRQ��VHH�&KDSWHU�����$GGLWLRQDO�$,;�$GPLQLVWUDWLYH�7DVNV��LQ�WKH�+$&03�
IRU�$,;�,QVWDOODWLRQ�*XLGH�RU�WKH�(QKDQFHG�6FDODELOLW\�,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�

$XWRPDWLF�(UURU�1RWLILFDWLRQ

<RX�FDQ�PDNH�XVH�RI�WKH�$,;�(UURU�1RWLILFDWLRQ�IDFLOLW\�WR�GHWHFW�HYHQWV�QRW�VSHFLILFDOO\�
PRQLWRUHG�E\�WKH�+$&03�IRU�$,;�VRIWZDUH²D�GLVN�DGDSWHU�IDLOXUH��IRU�H[DPSOH²DQG�VSHFLI\�
D�UHVSRQVH�WR�WDNH�SODFH�LI�WKH�HYHQW�RFFXUV�

1RUPDOO\��\RX�PXVW�GHILQH�HUURU�QRWLI\�PHWKRGV�PDQXDOO\��RQH�E\�RQH��+$&03�SURYLGHV�D�VHW�
RI�SUH�VSHFLILHG�QRWLI\�PHWKRGV�IRU�LPSRUWDQW�HUURUV�WKDW�\RX�FDQ�DXWRPDWLFDOO\�³WXUQ�RQ´�LQ�RQH�
VWHS�WKURXJK�WKH�60,7�LQWHUIDFH��VDYLQJ�FRQVLGHUDEOH�WLPH�DQG�HIIRUW�E\�QRW�KDYLQJ�WR�GHILQH�
HDFK�QRWLI\�PHWKRG�PDQXDOO\�

(PXODWLRQ�7RROV
+$&03�IRU�$,;�LQFOXGHV�WKH�(YHQW�(PXODWRU�IRU�UXQQLQJ�FOXVWHU�HYHQW�HPXODWLRQV�DQG�WKH�
(UURU�(PXODWLRQ�IXQFWLRQDOLW\�IRU�WHVWLQJ�QRWLI\�PHWKRGV�

+$&03�IRU�$,;�(YHQW�(PXODWRU

7KH�+$&03�IRU�$,;�(YHQW�(PXODWRU�LV�D�XWLOLW\�WKDW�HPXODWHV�FOXVWHU�HYHQWV�DQG�G\QDPLF�
UHFRQILJXUDWLRQ�HYHQWV�E\�UXQQLQJ�HYHQW�VFULSWV�WKDW�SURGXFH�RXWSXW�EXW�WKDW�GR�QRW�DIIHFW�WKH�
FOXVWHU�FRQILJXUDWLRQ�RU�VWDWXV��(PXODWLRQ�DOORZV�\RX�WR�SUHGLFW�D�FOXVWHU¶V�UHDFWLRQ�WR�D�
SDUWLFXODU�HYHQW�MXVW�DV�WKRXJK�WKH�HYHQW�DFWXDOO\�RFFXUUHG��
&RQFHSWV�DQG�)DFLOLWLHV ����
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(PXODWLRQ�7RROV

���
7KH�(YHQW�(PXODWRU�IROORZV�WKH�VDPH�SURFHGXUH�XVHG�E\�WKH�&OXVWHU�0DQDJHU�JLYHQ�D�SDUWLFXODU�
HYHQW��EXW�GRHV�QRW�H[HFXWH�DQ\�FRPPDQGV�WKDW�ZRXOG�FKDQJH�WKH�VWDWXV�RI�WKH�&OXVWHU�0DQDJHU��
)RU�GHVFULSWLRQV�RI�FOXVWHU�HYHQWV�DQG�KRZ�WKH�&OXVWHU�0DQDJHU�SURFHVVHV�WKHVH�HYHQWV��VHH�WKH�
+$&03�IRU�$,;�3ODQQLQJ�*XLGH��

<RX�FDQ�UXQ�WKH�(YHQW�(PXODWRU�WKURXJK�60,7�RU�IURP�WKH�FRPPDQG�OLQH��7KH�(YHQW�(PXODWRU�
UXQV�WKH�HYHQWV�VFULSWV�RQ�HYHU\�DFWLYH�QRGH�RI�D�VWDEOH�FOXVWHU��UHJDUGOHVV�RI�WKH�FOXVWHU¶V�VL]H��
7KH�RXWSXW�IURP�HDFK�QRGH�LV�VWRUHG�LQ�DQ�RXWSXW�ILOH�RQ�WKH�QRGH�IURP�ZKLFK�WKH�HYHQW�HPXODWRU�
LV�LQYRNHG��<RX�FDQ�VSHFLI\�WKH�QDPH�DQG�ORFDWLRQ�RI�WKH�RXWSXW�ILOH�XVLQJ�WKH�HQYLURQPHQW�
YDULDEOH�(08/B287387��RU�XVH�WKH�GHIDXOW�RXWSXW�ILOH���WPS�HPXKDFPS�RXW�

1RWH� 7KH�(YHQW�(PXODWRU�UHTXLUHV�WKDW�ERWK�WKH�&OXVWHU�608;�SHHU�
GDHPRQ��FOVPX[SG��DQG�WKH�&OXVWHU�,QIRUPDWLRQ�3URJUDP��&OLQIR��EH�
UXQQLQJ�RQ�\RXU�FOXVWHU��

7KH�HYHQWV�HPXODWHG�DUH�FDWHJRUL]HG�LQ�WZR�JURXSV�

� &OXVWHU�HYHQWV

� '\QDPLF�UHFRQILJXUDWLRQ�HYHQWV�

(PXODWLQJ�&OXVWHU�(YHQWV

7KH�FOXVWHU�HYHQWV�WKDW�FDQ�EH�HPXODWHG�DUH�

� 1RGH�XS

� 1RGH�GRZQ

� 1HWZRUN�XS

� 1HWZRUN�GRZQ

� )DLO�VWDQGE\

� -RLQ�VWDQGE\

� 6ZDS�DGDSWHU

)RU�LQIRUPDWLRQ�RQ�HPXODWLQJ�FOXVWHU�HYHQWV�XVLQJ�60,7��VHH�WKH�+$&03�IRU�$,;�
$GPLQLVWUDWLRQ�*XLGH��)RU�LQIRUPDWLRQ�RQ�HPXODWLQJ�FOXVWHU�HYHQWV�IURP�WKH�FRPPDQG�OLQH��VHH�
WKH�FOBHPXODWH�PDQ�SDJH�

(PXODWLQJ�'\QDPLF�5HFRQILJXUDWLRQ�(YHQWV

7KH�G\QDPLF�UHFRQILJXUDWLRQ�HYHQWV�WKDW�FDQ�EH�HPXODWHG�DUH�

� 6\QFKURQL]H�&OXVWHU�7RSRORJ\

� 6\QFKURQL]H�&OXVWHU�5HVRXUFHV�

)RU�PRUH�LQIRUPDWLRQ�DERXW�HPXODWLQJ�G\QDPLF�UHFRQILJXUDWLRQ�HYHQWV��VHH�WKH�+$&03�IRU�
$,;�$GPLQLVWUDWLRQ�*XLGH��WKH�VHFWLRQV�RQ�G\QDPLF�UHFRQILJXUDWLRQ�DQG�DOVR�$SSHQGL[�%��)RU�
LQIRUPDWLRQ�RQ�HPXODWLQJ�G\QDPLF�UHFRQILJXUDWLRQ�HYHQWV�IURP�WKH�FRPPDQG�OLQH��DOVR�VHH�WKH�
FOGDUH�PDQ�SDJH�
� &RQFHSWV�DQG�)DFLOLWLHV



$GPLQLVWUDWLYH�)DFLOLWLHV
(PXODWLRQ�7RROV
5HVWULFWLRQV�RQ�(YHQW�(PXODWLRQ

7KH�(YHQW�(PXODWRU�KDV�WKH�IROORZLQJ�UHVWULFWLRQV�

� <RX�FDQ�RQO\�UXQ�RQH�LQVWDQFH�RI�WKH�HYHQW�HPXODWRU�DW�D�WLPH��,I�\RX�DWWHPSW�WR�VWDUW�D�QHZ�
HPXODWLRQ�LQ�D�FOXVWHU�ZKLOH�DQ�HPXODWLRQ�LV�DOUHDG\�UXQQLQJ��WKH�LQWHJULW\�RI�WKH�UHVXOWV�
FDQQRW�EH�JXDUDQWHHG�

� FOLQIR�PXVW�EH�UXQQLQJ�

� <RX�FDQQRW�UXQ�VXFFHVVLYH�HPXODWLRQV��(DFK�HPXODWLRQ�LV�D�VWDQGDORQH�SURFHVV��RQH�
HPXODWLRQ�FDQQRW�EH�EDVHG�RQ�WKH�UHVXOWV�RI�D�SUHYLRXV�HPXODWLRQ�

� :KHQ�\RX�UXQ�DQ�HYHQW�HPXODWLRQ��WKH�(PXODWRU¶V�RXWFRPH�PD\�EH�GLIIHUHQW�IURP�WKH�
FOXVWHU�PDQDJHU¶V�UHDFWLRQ�WR�WKH�VDPH�HYHQW�XQGHU�FHUWDLQ�FRQGLWLRQV�

� 7KH�(YHQW�(PXODWRU�ZLOO�QRW�FKDQJH�WKH�FRQILJXUDWLRQ�RI�D�FOXVWHU�GHYLFH��7KHUHIRUH��LI�
\RXU�FRQILJXUDWLRQ�FRQWDLQV�D�SURFHVV�WKDW�PDNHV�FKDQJHV�WR�WKH�&OXVWHU�0DQDJHU��GLVN�
IHQFLQJ��IRU�H[DPSOH���WKH�(YHQW�(PXODWRU�ZLOO�QRW�VKRZ�WKHVH�FKDQJHV��7KLV�FRXOG�OHDG�
WR�D�GLIIHUHQW�RXWSXW��HVSHFLDOO\�LI�WKH�KDUGZDUH�GHYLFHV�FDXVH�D�IDOORYHU�

� 7KH�(YHQW�(PXODWRU�UXQV�FXVWRPL]HG�VFULSWV��SUH��DQG�SRVW�HYHQW�VFULSWV��DVVRFLDWHG�
ZLWK�DQ�HYHQW��EXW�GRHV�QRW�H[HFXWH�FRPPDQGV�ZLWKLQ�WKHVH�VFULSWV��7KHUHIRUH��LI�WKHVH�
FXVWRPL]HG�VFULSWV�FKDQJH�WKH�FOXVWHU�FRQILJXUDWLRQ�ZKHQ�DFWXDOO\�UXQ��WKH�RXWFRPH�
PD\�GLIIHU�IURP�WKH�RXWFRPH�RI�DQ�HPXODWLRQ�

� :KHQ�HPXODWLQJ�DQ�HYHQW�WKDW�FRQWDLQV�D�FXVWRPL]HG�VFULSW��WKH�(YHQW�(PXODWRU�XVHV�WKH�
NVK�IODJV��Q�DQG��Y��7KH��Q�IODJ�UHDGV�FRPPDQGV�DQG�FKHFNV�WKHP�IRU�V\QWD[�HUURUV��EXW�
GRHV�QRW�H[HFXWH�WKHP��7KH��Y�IODJ�LQGLFDWHV�YHUERVH�PRGH��:KHQ�ZULWLQJ�FXVWRPL]HG�
VFULSWV�WKDW�PD\�EH�DFFHVVHG�GXULQJ�DQ�HPXODWLRQ��EH�DZDUH�WKDW�WKH�RWKHU�NVK�IODJV�PD\�QRW�
EH�FRPSDWLEOH�ZLWK�WKH��Q�IODJ�DQG�PD\�FDXVH�XQSUHGLFWDEOH�UHVXOWV�GXULQJ�WKH�HPXODWLRQ��
6HH�WKH�NVK�PDQ�SDJH�IRU�IODJ�GHVFULSWLRQV�

(PXODWLRQ�RI�(UURU�/RJ�'ULYHQ�(YHQWV

$OWKRXJK�WKH�+$&03�IRU�$,;�VRIWZDUH�GRHV�QRW�PRQLWRU�WKH�VWDWXV�RI�GLVN�UHVRXUFHV��LW�GRHV�
SURYLGH�D�60,7�LQWHUIDFH�WR�WKH�$,;�(UURU�1RWLILFDWLRQ�IDFLOLW\��DV�GHVFULEHG�RQ�SDJH �����

7KH�$,;�(UURU�1RWLILFDWLRQ�IDFLOLW\�DOORZV�\RX�WR�GHWHFW�DQ�HYHQW�QRW�VSHFLILFDOO\�PRQLWRUHG�E\�
WKH�+$&03�IRU�$,;�VRIWZDUH²D�GLVN�DGDSWHU�IDLOXUH��IRU�H[DPSOH²DQG�WR�SURJUDP�D�UHVSRQVH�
�QRWLILFDWLRQ�PHWKRG��WR�WKH�HYHQW��

+$&03�SURYLGHV�D�XWLOLW\�IRU�WHVWLQJ�\RXU�HUURU�QRWLI\�PHWKRGV��$IWHU�\RX�KDYH�DGGHG�RQH�RU�
PRUH�HUURU�QRWLI\�PHWKRGV�ZLWK�WKH�$,;�(UURU�1RWLILFDWLRQ�IDFLOLW\��\RX�FDQ�WHVW�\RXU�PHWKRGV�
E\�HPXODWLQJ�DQ�HUURU��%\�LQVHUWLQJ�DQ�HUURU�LQWR�WKH�$,;�HUURU�GHYLFH�ILOH���GHY�HUURU���\RX�
FDXVH�WKH�$,;�HUURU�GDHPRQ�WR�UXQ�WKH�DSSURSULDWH�SUH�VSHFLILHG�QRWLI\�PHWKRG��7KLV�DOORZV�\RX�
WR�GHWHUPLQH�ZKHWKHU�\RXU�SUH�GHILQHG�DFWLRQ�LV�FDUULHG�WKURXJK��ZLWKRXW�KDYLQJ�WR�DFWXDOO\�
FDXVH�WKH�HUURU�WR�RFFXU�

:KHQ�WKH�HPXODWLRQ�LV�FRPSOHWH��\RX�FDQ�YLHZ�WKH�HUURU�ORJ�E\�W\SLQJ�WKH�HUUSW�FRPPDQG�WR�
EH�VXUH�WKH�HPXODWLRQ�WRRN�SODFH��7KH�HUURU�ORJ�HQWU\�KDV�HLWKHU�WKH�UHVRXUFH�QDPH�
(08/$725��RU�D�QDPH�DV�VSHFLILHG�E\�WKH�XVHU�LQ�WKH�5HVRXUFH�1DPH�ILHOG�GXULQJ�WKH�
SURFHVV�RI�FUHDWLQJ�DQ�HUURU�QRWLI\�REMHFW��

<RX�ZLOO�WKHQ�EH�DEOH�WR�GHWHUPLQH�ZKHWKHU�WKH�VSHFLILHG�QRWLI\�PHWKRG�ZDV�FDUULHG�RXW�

)RU�PRUH�LQIRUPDWLRQ�RQ�(UURU�(PXODWLRQ�IXQFWLRQDOLW\��VHH�WKH�FKDSWHU�RQ�VXSSRUWLQJ�$,;�
(UURU�1RWLILFDWLRQ��LQ�WKH�+$&03�IRU�$,;�,QVWDOODWLRQ�*XLGH��RU�LQ�WKH�(QKDQFHG�6FDODELOLW\�
,QVWDOODWLRQ�DQG�$GPLQLVWUDWLRQ�*XLGH�
&RQFHSWV�DQG�)DFLOLWLHV ����



$GPLQLVWUDWLYH�)DFLOLWLHV
(PXODWLRQ�7RROV

���
� &RQFHSWV�DQG�)DFLOLWLHV
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�WPS�FVSRF�ORJ�ILOH��������
�WPS�HPXKDFPS�RXW�ILOH��������
�WPS�KDFPS�RXW�ILOH��������
�XVU�VELQ�FOXVWHU�GLDJ�FOYHULI\�XWLOLW\�������
�XVU�VELQ�FOXVWHU�HWF�REMUHSRV�DFWLYH�GLUHFWRU\��������
�XVU�VELQ�FOXVWHU�HWF�REMUHSRV�VWDJH�GLUHFWRU\��������
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$FWLYH�&RQILJXUDWLRQ�'LUHFWRU\��$&'���������
DGDSWHU�VZDS

QHWZRUN�������
DGDSWHUV

VZDSSLQJ�G\QDPLFDOO\��������
DGPLQLVWUDWLYH�IDFLOLWLHV��RYHUYLHZ��������
$,;

HUURU�QRWLILFDWLRQ��������
6\VWHP�5HVRXUFH�&RQWUROOHU��65&��������

$,;�&RQQHFWLRQV
RYHUYLHZ�������

$,;�)DVW�&RQQHFW
RYHUYLHZ�������

$3,
&OLQIR�������
&OXVWHU�/RFN�0DQDJHU�������

DSSOLFDWLRQV
HOLPLQDWLQJ�DV�632)�������
LQWHJUDWHG�ZLWK�+$&03

$,;�&RQQHFWLRQV��RYHUYLHZ��������
$,;�)DVW�&RQQHFW��RYHUYLHZ��������

VXLWDEOH�IRU�KLJK�DYDLODELOLW\�������
WDNHRYHU�������

&
FDVFDGLQJ�UHVRXUFH�JURXSV

FDVFDGLQJ�ZLWKRXW�IDOOEDFN��������
PXWXDO�WDNHRYHU�FRQILJXUDWLRQV�������
RQH�VLGHG�FRQILJXUDWLRQV�������
RYHUYLHZ��������
VDPSOH�FRQILJXUDWLRQ�������

FOGDUH�FRPPDQG��������
PLJUDWLQJ�UHVRXUFHV�G\QDPLFDOO\��������

FOGLDJ�XWLOLW\
RYHUYLHZ�������

FOLHQWV
�FOXVWHU�DZDUH��������
GHILQHG�������

&OLQIR������������
$3,V

&�������
&���������

FOLQIR�GDHPRQ�������
FOLQIR�UF�VFULSW�������
FOVPX[SG�GDHPRQ�������
FOVWDW�XWLOLW\�������
FOXVWHU

FRPSRQHQWV�������
QHWZRUN�DGDSWHUV�������
QHWZRUNV�������
QRGHV�������
VKDUHG�GLVNV�������

FRQFXUUHQW�DFFHVV
HLJKW�QRGH�PXWXDO�WDNHRYHU�������
WZR�QRGH�PXWXDO�WDNHRYHU�������

H[DPSOH�FRQILJXUDWLRQV�������
KLJK�OHYHO�GHVFULSWLRQ�������
PXWXDO�WDNHRYHU�FRQILJXUDWLRQV

HLJKW�QRGH�������
WZR�QRGH�������

QRQ�FRQFXUUHQW�DFFHVV�FRQILJXUDWLRQV
VWDQGE\�������
WDNHRYHU�������

SDUWLWLRQHG��������
FOXVWHU�FRQILJXUDWLRQ

VDYLQJ�ZLWK�VQDSVKRWV�������
XVLQJ�&�632&�������
XVLQJ�4XLFN�&RQILJXUDWLRQ�XWLOLW\�������

&OXVWHU�&RQWUROOHU�������
FOXVWHU�GLDJQRVWLF�XWLOLW\

RYHUYLHZ�������
FOXVWHU�HYHQWV

HYHQW�FXVWRPL]DWLRQ�IDFLOLW\�������
HYHQWV�������
QRWLILFDWLRQ�VFULSW�������
RYHUYLHZ�������
SRVW�SURFHVVLQJ�������
SUH�SURFHVVLQJ�������
SURFHVVLQJ

IDOORYHU�������
UHLQWHJUDWLRQ�������

UHFRYHU\�VFULSW�������
&RQFHSWV�DQG�)DFLOLWLHV ;��
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&OXVWHU�,QIRUPDWLRQ�3URJUDP
RYHUYLHZ�������

&OXVWHU�/RFN�0DQDJHU�������
$3,V�������
ORFNLQJ�PRGHOV�������

&OXVWHU�0DQDJHU�������
&OXVWHU�&RQWUROOHU�������
HYHQW�FXVWRPL]DWLRQ�������
1HWZRUN�,QWHUIDFH�0RGXOHV�������

FOXVWHU�PRQLWRULQJ
FOVWDW�XWLOLW\

RYHUYLHZ�������
+$9LHZ�XWLOLW\

RYHUYLHZ�������
FOXVWHU�PRQLWRULQJ�ZLWK�7LYROL

RYHUYLHZ�������
FOXVWHU�PXOWL�SURFHVVLQJ

GHILQHG�������
FOXVWHU�VHFXULW\

'&(�DXWKHQWLFDWLRQ��������
&OXVWHU�6LQJOH�3RLQW�RI�&RQWURO��&�632&��XWLOLW\

RYHUYLHZ�������
&OXVWHU�608;�3HHU

DQG�6103�SURJUDPV�������
FOXVWHU�VQDSVKRW

�LQIR�ILOH��������
RYHUYLHZ�������

FOXVWHU�VRIWZDUH�������
FOXVWHU�VWDWXV��FOVWDW��XWLOLW\�������
FOXVWHU�YHULILFDWLRQ

RYHUYLHZ�������
FOXVWHU�ORJ�ILOH��������
FOXVWHU�PPGG�ILOH��������
FOYHULI\�XWLOLW\

RYHUYLHZ�������
&RPPXQLFDWLRQV�6HUYHU�IRU�$,;

RYHUYLHZ�������
&RQFXUUHQW��������
FRQFXUUHQW�DFFHVV�PRGH

DSSOLFDWLRQV��������
GHILQHG��������
PLUURULQJ��������
UHVRXUFH�JURXSV��������

FRQILJXULQJ�FOXVWHUV
IURP�D�VLQJOH�QRGH�������
WRROV�������
XVLQJ�4XLFN�&RQILJXUDWLRQ�XWLOLW\�������
XVLQJ�[KDFPSP�DSSOLFDWLRQ�������

&6�$,;
RYHUYLHZ�������

&�632&�FRPPDQGV
RYHUYLHZ�������

&�632&�XWLOLW\
�WPS�FVSRF�ORJ�ILOH��������
RYHUYLHZ�������

'
'$5(

FOGDUH�FRPPDQG��������
'$5(�5HVRXUFH�0LJUDWLRQ

RYHUYLHZ�������
'&'

FUHDWLQJ��������
'HIDXOW�&RQILJXUDWLRQ�'LUHFWRU\

'&'��������
GLDJQRVWLF�LQIRUPDWLRQ

FOXVWHU�LQIRUPDWLRQ�ILOH
RYHUYLHZ��������

GLDJQRVWLF�XWLOLW\
FOGLDJ�XWLOLW\
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