
6&/�IRU�WKH�5HVW�RI�8V��1RQYLVXDO�8VHV�RI�6FUHHQ�&RQWURO�/DQJXDJH

0LFKDHO�/��'DYLV

0LFKDHO�/��'DYLV�LV�YLFH�SUHVLGHQW�RI�%DVVHWW�&RQVXOWLQJ�6HUYLFHV��,QF��3UHYLRXVO\��KH
ZRUNHG�IRU�%OXH�&URVV�	�%OXH�6KLHOG�RI�&RQQHFWLFXW�DQG�WKH�&RQQHFWLFXW�+RVSLWDO
$VVRFLDWLRQ��$�6$6�XVHU�IRU����\HDUV��0LFKDHO�VSHFLDOL]HV�LQ�FUHDWLQJ�6$6�$)�)5$0(
DSSOLFDWLRQV��+H�LV�D�SDVW�FKDLU�RI�WKH�+DUWIRUG�$UHD�6$6�8VHU�*URXS�DQG�LV�D�IUHTXHQW
SUHVHQWHU�DQG�VHFWLRQ�FKDLU�DW�1(68*�DQG�68*,�

%DVVHWW�&RQVXOWLQJ�6HUYLFHV��,QF��LV�D�PHPEHU�RI�6$6�,QVWLWXWH¶V�4XDOLW\�3DUWQHU
3URJUDP�

$EVWUDFW

%HFDXVH�RI�WKH�LQFUHDVLQJ�SRSXODULW\�RI�WKH�6$6��6\VWHP�WR�FUHDWH�*UDSKLFDO�8VHU�,QWHUIDFHV��*8,V��
PDQ\�KDYH�FRPH�WR�EHOLHYH�WKDW�WKH�ODQJXDJH�XVHG�ZLWK�6$6�$)��DQG�6$6�)63���FDOOHG�6FUHHQ�&RQWURO
/DQJXDJH��6&/���PD\�RQO\�EH�XVHG�ZLWK�YLVXDO�REMHFWV��7KH�WUXWK�LV�WKDW�6&/�FDQ�EH�XVHG�LQ�FRQMXQFWLRQ
ZLWK�RU�LQ�SODFH�RI�WKH�6$6�PDFUR�ODQJXDJH�WR�DXWRPDWH�6$6�EDWFK�SURJUDPV�DQG�WR�EHWWHU�LQWHUIDFH�WKHP
ZLWK�WKH�FRPSXWLQJ�HQYLURQPHQW��6SHFLILFDOO\��6&/�SURJUDPV�PD\�EH�VXEPLWWHG�IURP�ZLWKLQ�EDWFK
SURJUDPV�UXQ�RQ�096�DQG�81,;�KRVW�FRPSXWHUV��7KLV�LQFOXGHV�HYHQ�WKRVH�KRVW�FRPSXWHUV�RQ�ZKLFK
6$6�$)�LV�QRW�LQVWDOOHG�

&RQWHQWV

,QWURGXFWLRQ

:KDW�,V�6&/"

$GYDQWDJHV�DQG�'LVDGYDQWDJHV�WR�8VLQJ�6&/

&UHDWLQJ�<RXU�)LUVW�6&/�3URJUDP

/HDUQLQJ�$ERXW�6&/�2QOLQH

$�6HFRQG�([DPSOH���'RHV�D�'DWD�6HW�([LVW"��+RZ�0DQ\�2EVHUYDWLRQV"

7KLUG�([DPSOH���/LVWLQJ�9DOLG�6XEGLUHFWRULHV

,QWHUIDFLQJ�6&/�9DULDEOHV�ZLWK�6$6�&RGH



�

7DEOH�/RRN�XS�8VLQJ�6&/�/LVWV�DQG�1DPHG�,WHPV

8VLQJ�DQ�6&/�3URJUDP�ZKHQ�6$6�$)�LV�1RW�$YDLODEOH

8VLQJ�6&/�LQ�%DWFK�3URJUDPV

8VLQJ�WKH�6&/�'HEXJJHU

&RQFOXVLRQ

%LEOLRJUDSK\

1RWLFHV

,QWURGXFWLRQ

7KLV�DUWLFOH�LV�DQ�LQWURGXFWLRQ�WR�WKH�VXEVHW�RI�6&/�WKDW�PD\�EH�XVHG�IRU�QRQYLVXDO�SURJUDPPLQJ
DSSOLFDWLRQV��7RSLFV�FRYHUHG�LQFOXGH�

•� ZK\�6&/�FRGH�LV�RIWHQ�D�EHWWHU�ODQJXDJH�FKRLFH�WKDQ�'$7$�VWHSV�DQG�PDFURV
•� ZKHQ�WR�XVH�6&/�HQWULHV�LQVWHDG�RI�'$7$�VWHSV�RU�PDFURV
•� LQWHUIDFLQJ�6&/�HQWULHV�ZLWK�6$6�FRGH�H[HFXWHG�LQ�EDWFK
•� KRZ�WR�XVH�WKH�6&/�RQOLQH�UHIHUHQFH�PDWHULDOV
•� XVLQJ�6&/�WR�JHW�WKH�SURSHUWLHV�RI�WKH�RSHUDWLQJ�HQYLURQPHQW
•� FRQWUROOLQJ�WKH�H[HFXWLRQ�RI�6&/�FRGH�

1R�SUHYLRXV�NQRZOHGJH�RI�6$6�$)�RU�6&/�LV�SUHVXPHG��3DUW�RI�WKH�DUWLFOH�LV�GHYRWHG�WR�XVLQJ�WKH�6&/
GHEXJJHU�WR�OHDUQ�KRZ�6&/�SURJUDPV�ZRUN�DQG�GHEXJ�WKRVH�WKDW�GR�QRW�ZRUN�

:KDW�,V�6&/"

7KH�DFURQ\P�6&/�LV�DQ�DEEUHYLDWLRQ�RI�6FUHHQ�&RQWURO�/DQJXDJH��ZKLFK�LV�D�SURJUDPPLQJ�ODQJXDJH
DYDLODEOH�ZKHQ�6$6�$)��DSSOLFDWLRQ�IDFLOLW\��RU�6$6�)63��IXOO�VFUHHQ�SURGXFW��LV�OLFHQVHG��7KH
LGHQWLILFDWLRQ�RI�WKLV�SURJUDPPLQJ�ODQJXDJH�DV�6FUHHQ�&RQWURO�/DQJXDJH�LV�XQIRUWXQDWH�LQ�WKDW�LW�LPSOLHV
WKDW�6&/�PXVW�EH�XVHG�ZLWK�DQ�LQWHUDFWLYH�YLVXDO�FRPSRQHQW�

:LWK�WKH�DGYHQW�RI�)5$0(�FDWDORJ�HQWULHV��LW�LV�SRVVLEOH��LI�QRW�XVXDOO\�SUDFWLFDO��WR�EXLOG�6$6�$)
DSSOLFDWLRQV�ZLWKRXW�XVLQJ�6&/�SURJUDP�FRGH��6LPLODUO\��LW�LV�SRVVLEOH�DQG�YHU\�SUDFWLFDO�WR�EXLOG�6&/
SURJUDPV�WKDW�KDYH�QR�YLVXDO�FRPSRQHQW��6XFK�SURJUDPV�FDQ�EH�XVHG�LQ�VLWXDWLRQV�ZKHUH�LW�LV�QRW
GHVLUDEOH�RU�SRVVLEOH�IRU�D�XVHU�WR�UHVSRQG�WR�VFUHHQ�LWHPV��VXFK�DV�LQ�SURGXFWLRQ�SURFHVVHV�UXQ�LQ�EDWFK�

$GYDQWDJHV�DQG�'LVDGYDQWDJHV�WR�8VLQJ�6&/

6&/�RIIHUV�DGYDQWDJHV�ZKHQ�FRPSDUHG�WR�LWV�DOWHUQDWLYHV��VXFK�DV�WKH�PDFUR�ODQJXDJH��7KHVH
DGYDQWDJHV��ZKLFK�DUH�HODERUDWHG�RQ��LQFOXGH�

•� IHZHU�DPSHUVDQGV�DQG�QR�SHUFHQW�VLJQV�OHDG�WR�OHVV�FU\SWLF�FRGLQJ
•� YDULDEOH�QDPHV�PD\�EH�XS�WR����FKDUDFWHUV�ORQJ
•� DYDLODELOLW\�RI�DQ�H[FHOOHQW�GHEXJJHU
•� ULFK�VHW�RI�IXQFWLRQV��WKRURXJKO\�LQWHUIDFHG�ZLWK�WKH�RSHUDWLQJ�V\VWHP
•� DELOLW\�WR�XVH�6&/�OLVWV�WR�VWRUH�YDOXHV
•� DELOLW\�WR�KLGH�H[HFXWHG�SURJUDP�FRGH�IURP�WKH�DSSOLFDWLRQ�XVHU�



�

+RZHYHU��WKHUH�DUH�DW�OHDVW�WZR�VLJQLILFDQW�GLVDGYDQWDJHV�WR�6&/�ZKHQ�FRPSDUHG�WR�WKH�PDFUR�ODQJXDJH�
)LUVW��WKH�PDFUR�ODQJXDJH�LV�DYDLODEOH�WR�HYHU\�6$6�XVHU��7R�FUHDWH�DQ�6&/�SURJUDP��6$6�$)�PXVW�EH
OLFHQVHG�DQG�LQVWDOOHG�RQ�WKH�FRPSXWHU�RQ�ZKLFK�GHYHORSPHQW�LV�WR�WDNH�SODFH��:KLOH�6$6�,QVWLWXWH�RIWHQ
LQFOXGHV�6$6�$)�LQ�DWWUDFWLYHO\�SULFHG�EXQGOHV�RI�6$6�6\VWHP�SURGXFWV��6$6�$)�LV�QRW�XQLYHUVDOO\
OLFHQVHG�RQ�DOO�FRPSXWHUV�RQ�ZKLFK�6$6�SURJUDPV�DUH�XVHG�

+RZHYHU��WKH�FRPSLOHG�6&/�SURJUDPV�GR�QRW�UHTXLUH�6$6�$)�WR�EH�H[HFXWHG��7KXV��WKH\�PD\�EH�SRUWHG
DQG�XVHG�RQ�DQ\�FRPSXWHU�RQ�ZKLFK�WKH�EDVH�6$6�VRIWZDUH�KDV�EHHQ�LQVWDOOHG��,Q�DGGLWLRQ�WR�WKH�REYLRXV
SRWHQWLDO�OLFHQVH�FRVW�VDYLQJV��WKH�FURVV�SODWIRUP�SRUWDELOLW\�RI�6&/�IUHHV�GHYHORSHUV�WR�FUHDWH�6$6
SURJUDPV�RQ�FRPSXWHUV�ZKHUH�LQWHUDFWLYH�SURJUDP�GHYHORSPHQW�LV�VXSSRUWHG�DQG�HQFRXUDJHG��7KH
FRPSLOHG�SURJUDPV�FDQ�EH�SRUWHG�DQG�H[HFXWHG�RQ�FRPSXWHU�V\VWHPV�ZKHUH�LQWHUDFWLYH�6$6�VHVVLRQV�DUH
QRW�SRVVLEOH�RU�GLVFRXUDJHG�

6HFRQG��XQOLNH�WKH�PDFUR�ODQJXDJH��6&/�YDULDEOHV�DUH�UHVROYHG�DW�FRPSLOH�WLPH�GXULQJ�D�VLQJOH�SDVV�RI
WKH�6&/�FRPSLOHU��7KLV�LV�LQ�FRQWUDVW�WR�PDFUR�YDULDEOHV��ZKLFK�DUH�UHVROYHG�UHFXUVLYHO\�E\�WKH�PDFUR
SURFHVVRU��7KH�PDFUR�SURFHVVRU�ZLOO�PDNH�DV�PDQ\�SDVVHV�DV�PD\�EH�UHTXLUHG�WR�UHVROYH�DQ\�V\PEROV
EHIRUH�WKH�SURJUDP�LV�FRPSLOHG�DQG�H[HFXWHG�

%HFDXVH�WKH�WLPLQJ�RI�ZKHQ�V\PEROV�DUH�UHVROYHG�LV�GHHSO\�HPEHGGHG�ZLWKLQ�WKH�6$6�6\VWHP��LW�LV�OLNHO\
WKDW�WKH�LQDELOLW\�WR�UHVROYH�WKH�QDPHV�RI�6&/�YDULDEOHV�DIWHU�FRPSLODWLRQ�ZLOO�SHUVLVW��,Q�VLWXDWLRQV�ZKHUH
V\PEROV�PXVW�EH�UHVROYHG�ZKHQ�D�SURJUDP�LV�UXQ��WKH�XVH�RI�PDFUR�YDULDEOHV�DQG�SHUKDSV�HYHQ�PDFUR
ODQJXDJH�SURJUDPV�ZLOO�EH�VWLOO�EH�UHTXLUHG�

7KH�UHPDLQGHU�RI�WKLV�DUWLFOH�H[SORUHV�WKHVH�FRQFHSWV�IXUWKHU�WKURXJK�VHYHQ�VWUXFWXUHG�H[DPSOHV�

&UHDWLQJ�<RXU�)LUVW�6&/�3URJUDP

/HW�XV�EHJLQ�H[SORULQJ�WKH�QRQYLVXDO�XVHV�RI�6&/�E\�FUHDWLQJ�RXU�ILUVW�SURJUDP��H[DPSOH�RQH�
(;03/����6&/��)RU�WKLV�SXUSRVH��ZH�QHHG�DFFHVV�WR�D�FRPSXWHU�RQ�ZKLFK�6$6�$)�KDV�EHHQ�LQVWDOOHG�
:H�DOVR�PXVW�EH�DEOH�WR�UXQ�WKH�6$6�6\VWHP�LQWHUDFWLYHO\�WKURXJK�'LVSOD\�0DQDJHU��7KLV�ODVW�UHTXLUHPHQW
LV�EHFDXVH�LW�LV�QRW�FXUUHQWO\�SRVVLEOH�WR�FUHDWH�DQ�6&/�FDWDORJ�HQWU\�WKURXJK�EDWFK�H[HFXWLRQ�

&DWDORJV�DUH�D�W\SH�RI�ILOH�FUHDWHG�E\�WKH�6$6�6\VWHP��LQ�ZKLFK�RQH�PD\�VWRUH�YDULRXV�W\SHV�RI�LQIRUPDWLRQ
DV�FDWDORJ�HQWULHV��7R�EHJLQ�XVLQJ�6&/�IRU�QRQYLVXDO�DSSOLFDWLRQV��ZH�QHHG�RQO\�FRQFHUQ�RXUVHOYHV�ZLWK
RQH�W\SH�RI�HQWU\��WKH�6&/�HQWU\�

7KLV�DUWLFOH�LOOXVWUDWHV�WKH�FUHDWLRQ�DQG�HGLWLQJ�RI�6&/�SURJUDPV�XQGHU�:LQGRZV����XVLQJ�5HOHDVH������RI
WKH�6$6�6\VWHP��+RZHYHU��XVHUV�VKRXOG�EH�DEOH�WR�UHSOLFDWH�WKHVH�DFWLYLWLHV�RQ�DQ\�FRPSXWHU�DQG
RSHUDWLQJ�V\VWHP�WKDW�DOORZV�WKH�XVHU�WR�UXQ�6$6�$)�LQWHUDFWLYHO\��1XDQFHV�RI�WKH�6$6�6\VWHP�SHFXOLDU�WR
D�SDUWLFXODU�RSHUDWLQJ�V\VWHP�DUH�FRYHUHG�LQ�WKH�6$6�&RPSDQLRQ�PDQXDOV��,I�RQOLQH�KHOS�LV�DYDLODEOH�
WKHVH�QXDQFHV�DOVR�DSSHDU�LQ�WKH�7DEOH�RI�&RQWHQWV�VHFWLRQ��DOVR�WLWOHG��6$6�&RPSDQLRQ�IRU�«��

,W�LV�D�JRRG�LGHD�WR�GHGLFDWH�D�VHSDUDWH�GLUHFWRU\�DQG�OLEUHI�WR�WKH�H[DPSOHV�WR�EH�FUHDWHG�DV�SDUW�RI�WKLV
DUWLFOH��7R�GR�WKLV��VWDUW�E\�VHOHFWLQJ�WKH�/LEUDULHV�LFRQ�RQ�WKH�3URJUDP�ZLQGRZ�WRROEDU��VKRZQ�LQ�)LJXUH���

)LJXUH��



�

7KLV�LFRQ�DSSHDUV�LQ�WKH�XSSHU�ULJKW�SRUWLRQ�RI�WKH�6$6�'LVSOD\�0DQDJHU�VFUHHQ��$IWHU�VHOHFWLQJ�WKLV�LFRQ�
WKH�/LEUDULHV�ZLQGRZ�VKRZQ�LQ�)LJXUH���VKRXOG�DSSHDU�

6HOHFWLQJ�WKH�1HZ�/LEUDU\�SXVK�EXWWRQ�EULQJV�XS�WKH�ZLQGRZ�VKRZQ�LQ�)LJXUH���

$VVLJQ�WKH�OLEUHI�VFOGHPR�WR�WKH�GLUHFWRU\�F�?VFOGHPR��%HFDXVH�WKLV�GLUHFWRU\�GLG�QRW�H[LVW�SUHYLRXVO\��WKH
ZLQGRZ�VKRZQ�LQ�)LJXUH���DSSHDUV�DIWHU�VHOHFWLQJ�$VVLJQ�

)LJXUH��

)LJXUH��



�

6HOHFW�WKH�<HV�EXWWRQ�WR�FUHDWH�WKH�GLUHFWRU\�DQG�FORVH�WKH�ZLQGRZ�

7KH�QH[W�VWHS�LV�WR�RSHQ�WKH�%XLOG�ZLQGRZ���)URP�WKH�SXOO�GRZQ�PHQX��VHOHFW�*OREDOV��WKHQ�'HYHORS��DQG
WKHQ�$SSOLFDWLRQ�EXLOGHU��7KH�%XLOG�ZLQGRZ�DSSHDUV��DV�VKRZQ�LQ�)LJXUH���

,Q�WKH�DUHD�ODEHOHG�/LEUDULHV��VHOHFW�6&/'(02���,I�WKHUH�ZHUH�DQ\�6$6�FDWDORJV�LQ�WKH�6&/'(02�OLEUHI�
WKH\�ZRXOG�DSSHDU�DIWHU�WKH�6&/'(02�OLEUHI�ZDV�VHOHFWHG��&UHDWH�D�QHZ�FDWDORJ��0<3*06��E\�FOLFNLQJ
RQ�WKH�ULJKW�PRXVH�EXWWRQ�WR�EULQJ�XS�D�PHQX��6HOHFW�)LOH��WKHQ�1HZ��DQG�WKHQ�&DWDORJ��7KH�ZLQGRZ
VKRZQ�LQ�)LJXUH���DSSHDUV�QH[W�

)LJXUH��

)LJXUH��



�

(QWHU�P\SJPV�DV�VKRZQ�LQ�)LJXUH���DQG�VHOHFW�2.��$W�WKH�ERWWRP�RI�WKH�%XLOG�ZLQGRZ��\RX�ZLOO�VHH
�127(��&DWDORJ�6&/'(02�0<3*06�FUHDWHG���ZKLFK�FRQILUPV�WKDW�WKH�0<3*06�FDWDORJ�ZDV�FUHDWHG�
)RU�WKH�WUXO\�VNHSWLFDO��VHOHFW�WKH�:LQGRZV�6WDUW�EXWWRQ��WKHQ�)LQG��DQG�ORRN�IRU�)LOHV�RU�)ROGHUV��ZKHUH�\RX
ZLOO�ILQG�P\SJPV�LQ�WKH�F�?VFOGHPR�GLUHFWRU\��,I�\RX�VHOHFW�P\SJPV�ZLWK�WKH�PRXVH�DQG�WKHQ�FOLFN�RQ�WKH
ULJKW�PRXVH�EXWWRQ��SURSHUWLHV�VLPLODU�WR�WKRVH�VKRZQ�LQ�)LJXUH���ZLOO�DSSHDU�

1RWH�WKDW�6$6�FDWDORJV�XQGHU�:LQGRZV��DQG�26����XVH�WKH��6&��ILOH�H[WHQVLRQ�

&RQWLQXLQJ�IRUZDUG��FUHDWH�WKH�6&/�HQWU\�IRU�RXU�ILUVW�SURJUDP��5HIHU�WR�)LJXUH���DJDLQ��$IWHU�YHULI\LQJ�WKDW
6&/'(02�OLEUDU\�DQG�0<3*06�FDWDORJ�DUH�VWLOO�KLJKOLJKWHG��PRYH�WKH�PRXVH�FXUVRU�DQG�FOLFN�RQ�WKH
ULJKW�PRXVH�EXWWRQ��6HOHFW�)LOH��WKHQ�1HZ��WKHQ�(QWU\��7KH�%8,/'��1HZ�HQWU\�ZLQGRZ��VKRZQ�LQ�)LJXUH���
DSSHDUV�

)LJXUH��

)LJXUH��



�

,Q�WKH�WH[W�HQWU\�ILHOG�ODEHOHG�(QWU\�QDPH��W\SH�(;03/�����7KHQ�FOLFN�WKH�OHIW�PRXVH�EXWWRQ�RQ�WKH�GRZQ
DUURZ��6HOHFW�WKH�6&/�HQWU\�W\SH��6HOHFW�2.�WR�FUHDWH�WKH�QHZ�HQWU\��7KH�6RXUFH�ZLQGRZ�VKRZQ�LQ�)LJXUH
��DSSHDUV�

$V�VKRZQ�LQ�)LJXUH����ZH�KDYH�W\SHG�LQ�RXU�ILUVW�6&/�SURJUDP�LQ�WKH�%XLOG�ZLQGRZ��1RWH�WKH�,1,7�VHFWLRQ
ODEHO��7R�FKDQJH�WKH�FRORU�RI�SURJUDP�FRGH�WH[W��VHOHFW�WKH�FRGH��KLJKOLJKW��DV�D�EORFN�RI�WH[W��DQG�HQWHU
WKH�&2/25�07(;7��FRORU!�FRPPDQG�LQ�WKH�FRPPDQG�EDU��<RX�FDQ�FRORU�VHFWLRQ�ODEHOV�WR�LPSURYH
UHDGDELOLW\�

)LJXUH��

)LJXUH��



�

6HFWLRQ�ODEHOV�DUH�VLPLODU�WR�ODEHOV�XVHG�LQ�6$6�'$7$�VWHSV�DQG�LQ�RWKHU�SURJUDPPLQJ�ODQJXDJHV��:KHQ
VWDWHPHQWV�WKDW�FDQ�FDXVH�WKH�6$6�6\VWHP�WR�H[HFXWH�VWDWHPHQWV�RXW�RI�VHTXHQFH�DUH�XVHG��VXFK�DV�WKH
*272�VWDWHPHQW��ODEHOV�DUH�XVHG�WR�SRLQW�WR�WKH�VHFWLRQ�RI�WKH�SURJUDP�WR�EH�H[HFXWHG�QH[W��7KH
ERXQGDU\�RI�D�VHFWLRQ�LV�GHQRWHG�ZLWK�D�5(7851�VWDWHPHQW�

,W�LV�JRRG�SUDFWLFH�WR�SODFH�DOO�6&/�FRGH�ZLWKLQ�ODEHOHG�VHFWLRQV��:KLOH�VRPH�6&/�VWDWHPHQWV�PD\�ZRUN
RXWVLGH�RI�D�ODEHOHG�VHFWLRQ��H[HFXWDEOH�VWDWHPHQWV�ZLOO�QRW��7KLV�VKRXOG�QRW�EH�VXUSULVLQJ��+RZ�ZRXOG�WKH
6$6�6\VWHP�NQRZ�ZKHQ�WR�H[HFXWH�D�IUHHVWDQGLQJ�6&/�VWDWHPHQW"

:KHQ�FRQVWUXFWLQJ�6&/�SURJUDPV�IRU�YLVXDO�DSSOLFDWLRQV��WKHUH�DUH�VHYHUDO�VWDWHPHQW�ODEHOV�ZKRVH�XVH
GHQRWHV�ZKHQ�WKH�6&/�FRGH�ZLWKLQ�WKDW�VHFWLRQ�VKRXOG�EH�H[HFXWHG��+RZHYHU��WKLV�VLWXDWLRQ�LV�JUHDWO\
VLPSOLILHG�ZKHQ�FRGLQJ�6&/�IRU�QRQYLVXDO�DSSOLFDWLRQV��:H�FDQ�SODFH�DOO�RXU�FRGH�ZLWKLQ�WKH�,1,7�VHFWLRQ�
ZKLFK�WKH�6$6�6\VWHP�UXQV�RQFH�ZKHQ�WKH�6&/�HQWU\�LV�RSHQHG�IRU�H[HFXWLRQ��$GGLWLRQDO�ODEHOHG�VHFWLRQV
PD\�EH�XVHG�ZKHQ�QHHGHG�WR�FODULI\�EUDQFKLQJ�RU�ZKHQ�/,1.�RU�*272�VWDWHPHQWV�DUH�XVHG�

%HIRUH�ZH�FDQ�H[HFXWH�RXU�QHZ�6&/�SURJUDP��ZH�KDYH�WR�FRPSLOH�LW��&RPSLODWLRQ�PHDQV�WKDW�(QJOLVK�OLNH
RU��KLJK�OHYHO��SURJUDP�VWDWHPHQWV�DUH�WUDQVODWHG�LQWR�PDFKLQH�FRGH�RU�SVHXGRFRGH��GHSHQGLQJ�XSRQ�WKH
FRPSXWHU�ODQJXDJH�DQG�HQYLURQPHQW�EHLQJ�XVHG��2UGLQDU\�6$6�FRGH�LV�FRPSLOHG�LPPHGLDWHO\�DIWHU�LW�LV
VXEPLWWHG�WR�WKH�6$6�6\VWHP�IRU�H[HFXWLRQ��XQOHVV�XVLQJ�WKH�6WRUHG�3URJUDP�)DFLOLW\��

+RZHYHU��ZLWK�6&/�SURJUDPV��ZH�FRPSLOH�WKHP�RQFH��DQG�IURP�WKHQ�RQ��UXQ�WKH�SURJUDP�ZLWKRXW�KDYLQJ
WR�UHFRPSLOH�WKHP��7KLV�IHDWXUH�RI�6&/�RIIHUV�D�VHFRQG�LPSRUWDQW�DGYDQWDJH��%\�FRPSLOLQJ�IURP�WKH
3URJUDP�(GLWRU�ZLWK�WKH�126285&(�RSWLRQ��ZH�FDQ�GLVWULEXWH�WKH�FRPSLOHG�SURJUDP�RQO\�DQG�NHHS�WKH
VRXUFH�6&/�VHFUHW��)RU�WKRVH�ZKR�VHOO�WKHLU�6$6�SURJUDPV��WKLV�LV�D�YHU\�LPSRUWDQW�IHDWXUH�RI�6&/�

7R�FRPSLOH�DQ�6&/�SURJUDP��W\SH�WKH�FRPPDQG�&203,/(�RU�VHOHFW�WKH�&RPSLOH�LFRQ�
ZKLFK�LV�WKH�PLGGOH�LFRQ�VKRZQ�LQ�)LJXUH�����7KH�LFRQ�RQ�WKH�OHIW�WRJJOHV�GHEXJ�PRGH�RQ
RU�RII���7KH�LFRQ�RQ�WKH�ULJKW�LQYRNHV�7(67$)��7KH�GHEXJ�PRGH�DQG�WKH�7(67$)
FRPPDQG�ZLOO�EH�FRYHUHG�LQ�D�ODWHU�VHFWLRQ�

0RYH�WKH�PRXVH�RII�WKH�&RPSLOH�LFRQ��DQG�\RX�VHH�WKH�PHVVDJH�VKRZQ�DW�WKH�ERWWRP�RI�)LJXUH���

127(���&RGH�JHQHUDWHG�IRU�(;03/����6&/���&RGH�VL]H ���

7KLV�PHDQV�WKDW�RXU�SURJUDP�ZDV�FRPSLOHG�VXFFHVVIXOO\��,I�LW�KDG�IDLOHG�WR�FRPSLOH��RU�LI�WKHUH�ZHUH
ZDUQLQJV��ZH�ZRXOG�FRQVXOW�WKH�0HVVDJH�ZLQGRZ�WR�OHDUQ�WKH�GHWDLOV��2SHQ�WKH�0HVVDJH�ZLQGRZ�E\
HQWHULQJ�WKH�06*�FRPPDQG�RU�E\�VHOHFWLQJ�WKH�0HVVDJH�LFRQ��LI�DYDLODEOH��

,Q�WKH�LQWHUHVWV�RI�JRRG�KRXVHNHHSLQJ��FKDQJH�WKH�GHVFULSWLRQ�RI�WKH�(;03/����6&/�FDWDORJ�HQWU\�WR
VRPHWKLQJ�D�ELW�PRUH�GHVFULSWLYH��:KLOH�VWLOO�LQ�WKH�%XLOG�ZLQGRZ��VHOHFW�WKH�(;03/����6&/�HQWU\�ZLWK�WKH
PRXVH�DQG�WKHQ�ULJKW�FOLFN�WR�EULQJ�XS�D�PHQX��6HOHFW�)LOH�DQG�WKHQ�5HQDPH��7KLV�ZLOO�EULQJ�XS�WKH
5HQDPH�ZLQGRZ�VKRZQ�LQ�)LJXUH����

)LJXUH���



�

6HOHFW�WKH�HQWU\�GHVFULSWLRQ�DQG�W\SH�LQ�WKH�KLJKOLJKWHG�DUHD�D�PRUH�PHDQLQJIXO�GHVFULSWLRQ�VLPLODU�WR�WKH
RQH�VKRZQ��7KHQ�VHOHFW�WKH�2.�EXWWRQ�WR�UHWXUQ�WR�WKH�%XLOG�ZLQGRZ��&ORVH�WKH�%XLOG�ZLQGRZ��7R�UXQ�WKH
SURJUDP��W\SH�DQG�VXEPLW�WKH�IROORZLQJ�FRPPDQG�

$)�F VFOGHPR�P\SJPV�H[PSO����VFO

7KLV�FRPPDQG�LQYRNHV�6$6�$)��7KH�& �SDUDPHWHU�IXUWKHU�VSHFLILHV�WKDW�WKH�FDWDORJ�HQWU\�WR�EH�H[HFXWHG
LV�(;03/����6&/�LQ�WKH�0<3*06�FDWDORJ�VWRUHG�LQ�WKH�GLUHFWRU\�DVVRFLDWHG�ZLWK�WKH�6&/'(02�OLEUHI�
7KH�RXWSXW�RI�WKLV�SURJUDP�DSSHDUV�LQ�WKH�6$6�/RJ�DV

P\�ILUVW�6&/�SURJUDP

$GPLWWHGO\��WKLV�LV�QRW�D�YHU\�LQWHUHVWLQJ�SURJUDP��+RZHYHU��ZH�KDYH�WR�VWDUW�VRPHZKHUH�RQ�RXU�ZD\�WR
OHDUQLQJ�WR�WDS�WKH�PRUH�SRZHUIXO�IHDWXUHV�RI�6&/�

/HDUQLQJ�$ERXW�6&/�2QOLQH

<RXU�QH[W�TXHVWLRQ�PLJKW�EH���+RZ�GR�,�OHDUQ�PRUH�DERXW�WKH�IHDWXUHV�RI�6&/"��7KH�REYLRXV�DQVZHUV
PLJKW�EH�WR�UHDG�D�6$6�,QVWLWXWH�SXEOLFDWLRQ�RU�WDNH�D�FRXUVH��7KRVH�DUH�JRRG�PHWKRGV�EXW�WKH\�RIWHQ
LQYROYH�VSHQGLQJ�DGGLWLRQDO�IXQGV��ZDLWLQJ��RU�ERWK���&RQVLGHU�DQRWKHU�SRVVLELOLW\���XVLQJ�WKH�RQOLQH�+HOS
V\VWHP�

8VLQJ�WKH�RQOLQH�+HOS�V\VWHP�DV�D�UHIHUHQFH�WR�WKH�6&/�ODQJXDJH�UHTXLUHV�WKDW�\RX�DOUHDG\�XQGHUVWDQG
'$7$�VWHS�SURJUDPV�DQG�IXQFWLRQV��7KH�LPPHGLDWH�QHHG�LV�WR�LGHQWLI\�WKH�W\SHV�RI�IXQFWLRQV�WKDW�DUH
DYDLODEOH�WR�6&/�SURJUDPPHUV�DQG�WKH�DUJXPHQWV�DQG�V\QWD[�DVVRFLDWHG�ZLWK�WKHP�

7R�JHW�WR�WKH�OLVW�RI�6&/�IXQFWLRQV�RUJDQL]HG�E\�FDWHJRU\��SXOO�GRZQ�WKH�+HOS�PHQX�VHOHFWLRQ�DQG�FKRRVH
6$6�6\VWHP��:KHQ�\RX�VHH�WKH�&RQWHQWV�OLVWLQJ��WKH�WHPSWDWLRQ�ZRXOG�EH�WR�FKRRVH�$SSOLFDWLRQ
'HYHORSPHQW�ZLWK�6$6�$)�6RIWZDUH�RU�6FUHHQ�&RQWURO�/DQJXDJH��5HVLVW�WKDW�WHPSWDWLRQ��,QVWHDG��VHOHFW
6$6�6\VWHP��0DLQ�0HQX��6HOHFW�/LPLWHG�,QGH[��WKHQ�6$6�$)��WKHQ�6&/��WKHQ�6\QWD[��)LQDOO\��VHOHFW�6&/
(OHPHQWV�WR�EULQJ�XS�D�OLVW�RI�6&/�IXQFWLRQV�RUJDQL]HG�E\�FDWHJRULHV��3OHDVH�QRWH�WKDW�WKH�KHOS�PHQXV
GLIIHU�RQ�VRPH�SODWIRUPV�

)LJXUH���



��

6&/�HOHPHQWV�DUH�IXQFWLRQV�DYDLODEOH�WR�6&/�SURJUDPPHUV��6RPH�RI�WKHVH�IXQFWLRQV�DUH�QRW�DYDLODEOH
ZLWKLQ�WKH�'$7$�VWHS��1RWH�WKDW�\RX�FDQ�DOVR�XVH�PRVW�'$7$�VWHS�IXQFWLRQV�ZLWKLQ�6&/�SURJUDPV��7KRVH
IXQFWLRQV�DUH�OLVWHG�LQ�WKH�RQOLQH�KHOS�IRU�6&/�V\QWD[�XQGHU�6$6�)XQFWLRQV�

$V�QRQYLVXDO�6&/�SURJUDPPHUV��ZH�FDQ�VDIHO\�LJQRUH�WKH�FDWHJRULHV�RI�IXQFWLRQV�WKDW�UHODWH�WR�VFUHHQ
HOHPHQWV�DQG�WKH�PRUH�HVRWHULF�IHDWXUHV�RI�WKH�6&/�ODQJXDJH��7KHVH�LQFOXGH�

•� &KRLFH�*URXS
•� &XUVRU
•� 'LVSOD\
•� ([WHQGHG�7DEOHV
•� )LHOG
•� *UDSKLF�2SWLRQV
•� .H\V

•� /HJHQG
•� 0HWKRG�%ORFN
•� 0LVF
•� 6$6�)63
•� 2EMHFW�2ULHQWHG�3URJUDPPLQJ
•� :LQGRZ

,QVWHDG��OHW�XV�IRFXV�RQ�WKH�UHPDLQLQJ�FDWHJRULHV�RI�IXQFWLRQV�WKDW�PD\�LQWHUHVW�XV�

7KH�&KDUDFWHU�IXQFWLRQV�VXSSOHPHQW�WKRVH�LQKHULWHG�IURP�WKH�6$6�'$7$�VWHS�ODQJXDJH��7KH�RQO\
&21752/�VWDWHPHQW�QHHGHG�IRU�QRQYLVXDO�6&/�LV�&21752/�$6,6��GHVFULEHG�ODWHU��'DWD�)LOH�DQG
9DULDEOH�IXQFWLRQV�SURYLGH�D�GLUHFW�LQWHUIDFH�WR�6$6�GDWD�VHWV�DQG�GDWD�VHW�YDULDEOHV��'LUHFWRU\�IXQFWLRQV
SURYLGH�WKH�QDPHV�DQG�RWKHU�DWWULEXWHV�IRU�WKH�PHPEHUV�RI�GLUHFWRU\�ILOHV��([WHUQDO�)LOH�IXQFWLRQV�DOORZ�WKH
SURJUDPPHU�WR�FUHDWH��DSSHQG��HGLW��DQG�GHOHWH�H[WHUQDO��IODW��ILOHV��)RUPDWWLQJ�IXQFWLRQV�WUDQVIRUP�6&/
YDULDEOHV�XVLQJ�6$6�RU�XVHU�FUHDWHG�IRUPDWV�

2QH�RI�WKH�PRVW�SRZHUIXO�IHDWXUHV�RI�WKH�6&/�SURJUDPPLQJ�ODQJXDJH�LV�WKH�6&/�OLVW��LQWURGXFHG�ZLWK
5HOHDVH������RI�WKH�6$6�6\VWHP��$Q�6&/�OLVW�LV�D�FROOHFWLRQ�RI�LQIRUPDWLRQ�LWHPV��VWRUHG�LQ�PHPRU\��7KH
QXPEHU�RI�LWHPV�FDQ�EH�H[SDQGHG�DW�ZLOO��7KH�LWHPV�FRQWDLQHG�LQ�DQ�6&/�OLVW�QHHG�QRW�EH�RI�WKH�VDPH
W\SH��&KDUDFWHU��QXPHULF��DQG�VXEOLVWV�PD\�EH�VWRUHG�LQ�6&/�OLVWV��7KH�LWHPV�LQ�D�OLVW�PD\�EH�UHWULHYHG�E\
WKHLU�SRVLWLRQ�RU�QDPH��/LVW�LWHPV�PD\�EH�VHDUFKHG��VRUWHG��URWDWHG��UHYHUVHG��DQG�SRSSHG�

:KDW�GRHV�RQH�GR�ZLWK�DQ�6&/�OLVW"�/LVWV�DUH�D�FRQYHQLHQW�PHDQV�IRU�VWRULQJ�DQG�PDQLSXODWLQJ�WKH�YDOXHV
REWDLQHG�IURP�LQWHUURJDWLQJ�6$6�GDWD�VHWV�DQG�GLUHFWRULHV��7KH�FRQWHQWV�RI�6&/�OLVWV�FDQ�EH�VWRUHG�WR�DQG
UHWULHYHG�IURP�6/,67�FDWDORJ�HQWULHV��7KXV��WKH\�EHFRPH�DQ�LGHDO�ZD\�WR�SDVV�SDUDPHWHUV�IURP�RQH�6$6
VHVVLRQ�WR�DQRWKHU�RU�IURP�RQH�FRPSXWHU�SODWIRUP�WR�DQRWKHU�

6LPLODU�WR�PDFUR�YDULDEOHV��DQ�6&/�OLVW�FDQ�EH�ORFDO�RU�JOREDO��:KHQ�DQ�6&/�OLVW�LV�SODFHG�LQ�WKH�JOREDO
HQYLURQPHQW��WKH�LWHPV�FUHDWHG�GXULQJ�WKH�H[HFXWLRQ�RI�DQ�6&/�FDWDORJ�HQWU\�DUH�DYDLODEOH�WR�RWKHU�6&/
HQWULHV�UXQ�GXULQJ�WKH�VDPH�6$6�VHVVLRQ�

%HFDXVH�6&/�SURJUDPV�DUH�FRPSLOHG�LQ�D�VLQJOH�SDVV�EHIRUH�WKH\�DUH�UXQ��WKH\�FDQQRW�ZULWH�WKHPVHOYHV
DV�LV�SRVVLEOH�ZLWK�WKH�PDFUR�ODQJXDJH��+HQFH��0DFUR�IXQFWLRQV�SURYLGH�DQ�LPSRUWDQW�LQWHUIDFH�WR�PDFUR
YDULDEOHV��6LPLODUO\��WKH�0HVVDJH�IXQFWLRQV�SURYLGH�DQ�LQWHUIDFH�WR�6$6�6\VWHP�PHVVDJHV�DQG�UHWXUQ
FRGHV�WKDW�PD\�EH�JHQHUDWHG�GXULQJ�SURJUDP�H[HFXWLRQ�

&RQVLGHULQJ�LQWHUIDFHV�IXUWKHU��ZKLOH�PRVW�RI�WKH�'$7$�VWHS�ODQJXDJH�FDQ�EH�HPXODWHG�XVLQJ�6&/��6$6
SURFHGXUHV�RIWHQ�FDQQRW�EH�HPXODWHG��'$7$�VWHSV�DQG�SURFHGXUHV�PD\�EH�VHQW�WR�WKH�6$6�6XSHUYLVRU�IRU
H[HFXWLRQ�E\�SODFLQJ�WKH�VWDWHPHQWV�WR�EH�UXQ�ZLWKLQ�D�68%0,7�EORFN��6&/�RU�PDFUR�YDULDEOHV�PD\�EH
UHIHUHQFHG�IURP�ZLWKLQ�D�68%0,7�EORFN�E\�SUHIL[LQJ�WKH�YDULDEOH�WR�EH�VXEVWLWXWHG�ZLWK�DQ�DPSHUVDQG��	��

7R�OHDUQ�PRUH�GHWDLOV�DERXW�DQ\�6&/�IXQFWLRQ��IURP�WKH�+HOS�7DEOH�RI�&RQWHQWV��VHOHFW�6FUHHQ�&RQWURO
/DQJXDJH��WKHQ�6&/�'LFWLRQDU\��$�GHWDLOHG�GHVFULSWLRQ�LV�VKRZQ�ZKHQ�D�IXQFWLRQ�LV�VHOHFWHG�



��

$�6HFRQG�([DPSOH���'RHV�D�'DWD�6HW�([LVW"��+RZ�0DQ\�2EVHUYDWLRQV"

6&/�LV�RIWHQ�XVHG�WR�WHVW�WR�VHH�LI�D�6$6�GDWD�VHW�H[LVWV��,I�WKH�GDWD�VHW�GRHV�H[LVW��6&/�PD\�EH�XVHG�WR
JDWKHU�LQIRUPDWLRQ�DERXW�LW�WR�FRQWURO�D�ODUJHU�SURJUDP��&RQVLGHU�WKH�IROORZLQJ�H[DPSOH�

����
�(;03/����6&/���7HVW�GDWD�VHW�IRU�H[LVWHQFH����RI�REVHUYDWLRQV��
�

,1,7�

����
�7HVW�WR�VHH�LI�6&/'(02�%$6(%$//�H[LVWV�������������������������
�
UF OLEQDPH�
6&/'(02
�
&�?6&/'(02
��
EDVHEDOOBH[LVW H[LVW�
6&/'(02�%$6(%$//
��

� ����
�,I�6&/'(02�%$6(%$//�H[LVWV��JHW�WKH�QXPEHU�RI�REVHUYDWLRQV�����
�
� LI�EDVHEDOOBH[LVW�WKHQ�GR�

���GVBLG RSHQ�
6&/'(02�%$6(%$//
�
,6
��
���QREV DWWUQ�GVBLG�
12%6
��
���SXW�
1XPEHU�RI�REVHUYDWLRQV�LQ�6&/'(02�%$6(%$// �
QREV�
���UF FORVH�GVBLG��
HQG�

����
�1H[W�OLQH�VXSSUHVVHV�FRPSLOHU�ZDUQLQJ�WKDW�UF�LV�QRW�XVHG������
�
UF UF�
UHWXUQ�

,Q�WKLV�H[DPSOH��ZH�ILUVW�WHVW�WR�VHH�LI�D�VDPSOH�6$6�GDWD�VHW�FRQWDLQLQJ������EDVHEDOO�SOD\HU�VWDWLVWLFV�LV
FRQWDLQHG�LQ�WKH�GLUHFWRU\�DOORFDWHG�WR�WKH�6&/'(02��)RU�WKH�SXUSRVH�RI�LOOXVWUDWLRQ��WKH�6&/'(02�OLEUHI
LV�DOORFDWHG�XVLQJ�WKH�/,%1$0(�IXQFWLRQ�HYHQ�WKRXJK�LW�ZDV�DOUHDG\�DOORFDWHG�E\�WKH�ILUVW�H[DPSOH��7KH
(;,67�IXQFWLRQ�UHWXUQV�D���LI�WKH�6&/'(02�%$6(%$//�GDWD�VHW�H[LVWV�

1RWLFH�WKDW�WKLV�SURJUDP�WDNHV�DGYDQWDJH�RI�WKH����FKDUDFWHU�OLPLW�IRU�WKH�QDPHV�RI�6&/�YDULDEOHV��7KH
YDULDEOH�XVHG�IRU�WKH�UHWXUQ�FRGH��%$6(%$//B(;,67��XVHV�WKLV�IHDWXUH�WR�LPSURYH�WKH�UHDGDELOLW\�RI�WKLV
SURJUDP��,I�WKH�6&/�YDULDEOH�LV�XVHG�WR�UHIHUHQFH�D�6$6�GDWD�VHW�YDULDEOH��WKH�6&/�YDULDEOH�QDPH�VKRXOG
EH�NHSW�WR�HLJKW�FKDUDFWHUV�IRU�FRPSDWLELOLW\�SXUSRVHV�

%HFDXVH�WKH�6&/'(02�%$6(%$//�GDWD�VHW�H[LVWV��WKH�QH[W�VHFWLRQ�RI�FRGH�LV�H[HFXWHG��7KH
6&/'(02�%$6(%$//�GDWD�VHW�LV�RSHQHG�XVLQJ�WKH�23(1�IXQFWLRQ��%HFDXVH�ZH�GRQ
W�QHHG�WR�FKDQJH
WKH�GDWD�VHW�RU�DFFHVV�DQ\�REVHUYDWLRQV�GLUHFWO\��ZH�XVH�WKH�,6�RSWLRQ�WR�RSHQ�6&/'(02�%$6(%$//�LQ
LQSXW�RQO\��VHTXHQWLDO�PRGH�

7KH�GDWD�VHW�LG��'6B,'��LV�D�QXPHULF�YDULDEOH�VHW�E\�WKH�23(1�IXQFWLRQ��,W�LV�XVHG�WR�UHIHUHQFH�WKH
6&/'(02�%$6(%$//�IRU�WKH�$7751�IXQFWLRQ��:H�XVH�WKH�$7751�IXQFWLRQ�WR�REWDLQ�QXPHULF�DWWULEXWHV�
VXFK�DV�WKH�QXPEHU�RI�REVHUYDWLRQV��12%6��LQ�D�GDWD�VHW��7KH�PHVVDJH�SODFHG�LQ�WKH�6$6�/RJ�DSSHDUV
DV

1XPEHU�RI�REVHUYDWLRQV�LQ�6&/'(02�%$6(%$// �����

$IWHU�SXWWLQJ�WKH�QXPEHU�RI�REVHUYDWLRQV�RXW�WR�WKH�6$6�/RJ��ZH�FORVH�6&/'(02�%$6(%$//�XVLQJ�WKH
&/26(�IXQFWLRQ�

%HIRUH�FRQVLGHULQJ�RXU�QH[W�H[DPSOH��ZH�PLJKW�FRPPHQW�RQ�WKH�TXHVWLRQ���:K\�QRW�XVH��6<6)81&�WR
DFFRPSOLVK�WKLV�WKURXJK�D�'$7$�VWHS"���,Q�5HOHDVH�������ZH�FRXOG�KDYH�XVHG�WKH��6<6)81&�PDFUR
ODQJXDJH�IXQFWLRQ�WR�DFFRPSOLVK�WKHVH�WDVNV��+RZHYHU��WKH�DGYDQWDJHV�RI�6&/��VXFK�DV�ORQJ�YDULDEOH
QDPHV��HDVLHU�WR�UHDG�FRGH��DQG�WKH�6&/�GHEXJJHU�ZRXOG�EH�ORVW�



��

7KLUG�([DPSOH���/LVWLQJ�9DOLG�6XEGLUHFWRULHV

6&/�FDQ�EH�D�KHOSIXO�WRRO�WR�JHW�LQIRUPDWLRQ�DERXW�WKH�HQYLURQPHQW�XQGHU�ZKLFK�WKH�6$6�6\VWHP�LV�EHLQJ
UXQ��%HFDXVH�LW�LV�LQWHUIDFHG�ZLWK�WKDW�HQYLURQPHQW�ZKLOH�WKH�FRPSXWHU�LV�RSHUDWLQJ��LW�LV�SRVVLEOH�WR
DFFRPSOLVK�WDVNV�WKDW�FDQQRW�EH�HDVLO\�DFFRPSOLVKHG�E\�RWKHU�PHDQV�

)RU�H[DPSOH��ZKHQ�XVLQJ�6$6�RQ�D�GLUHFWRU\�EDVHG�SODWIRUP�VXFK�DV�:LQGRZV��\RX�PLJKW�ZDQW�WR�JHW�D
OLVW�RI�DYDLODEOH�VXEGLUHFWRULHV��0DQ\�6$6�SURJUDPPHUV�IDFHG�ZLWK�WKLV�SUREOHP�PLJKW�SLSH�WKH�RXWSXW�IURP
WKH�',5�FRPPDQG�WR�D�ILOH�DQG�WKHQ�XVH�6$6�WR�SDUVH�WKH�ILOH�IRU�GLUHFWRU\�QDPHV�

$W�EHVW��LW�LV�D�QXLVDQFH�WR�PDNH�WKLV�DSSURDFK�ZRUN��,I�WKH�GLUHFWRU\�OLVWLQJ�VKLIWV�RU�FKDQJHV�IRU�DQ\
UHDVRQ��WKH�SURJUDP�ZLOO�IDLO��SHUKDSV�ZLWKRXW�DQ\�ZDUQLQJ��)XUWKHU��LW�LV�QRW�DOZD\V�FOHDU�ZKDW�LV�D�GLUHFWRU\
DQG�ZKDW�LV�D�ILOH��<RX�FRXOG�FKHFN�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�D�ILOH�H[WHQVLRQ��+RZHYHU��VRPH�ILOHV
ODFN�ILOH�H[WHQVLRQV��ZKLOH�VRPH�VXEGLUHFWRULHV�KDYH�WKHP��/DVW��LI�WKH�DSSOLFDWLRQ�LV�PRYHG�WR�DQRWKHU
SODWIRUP��IRU�H[DPSOH��IURP�:LQGRZV�WR�81,;���WKH�SURJUDP�ZLOO�SUREDEO\�UHTXLUH�FKDQJHV�

7KH�IROORZLQJ�6&/�SURJUDP�RYHUFRPHV�WKHVH�SUREOHPV��1RWLFH�WKDW�LW�LV�EXLOW�HQWLUHO\�IURP�6&/�IXQFWLRQV�
7KHUH�DUH�QR�;�FRPPDQG�FDOOV�WR�WKH�RSHUDWLQJ�V\VWHP��IRU�H[DPSOH��WKH�',5�FRPPDQG���7KH�SURJUDP
ILUVW�RSHQV�WKH�URRW�GLUHFWRU\�IRU�UHDGLQJ��,I�WKH�GLUHFWRU\�RSHQ�IDLOV��WKH�SURJUDP�SXWV�D�ZDUQLQJ�PHVVDJH
WR�WKH�6$6�/RJ�DQG�WKHQ�VWRSV�

1H[W��WKH�6&/�SURJUDP�FROOHFWV�D�OLVW�RI�DOO�GLUHFWRU\�PHPEHUV�LQWR�WKH�6&/�OLVW�703B/67��7R�LOOXVWUDWH�WKH
RSHUDWLRQ�RI�WKLV�SURJUDP�EHWWHU��WKH�6&/�OLVW�LV�ZULWWHQ�WR�WKH�6$6�/RJ�IRU�LQVSHFWLRQ��7KHQ�WKH�SURJUDP
DWWHPSWV�WR�RSHQ�HDFK�GLUHFWRU\��7KRVH�WKDW�ZHUH�VXFFHVVIXOO\�RSHQHG�DUH�SODFHG�LQ�WKH�6&/�OLVW
',5B/67��',5B/67�LV�WKHQ�ZULWWHQ�WR�WKH�6$6�/RJ��/DVW��',5B/67�LV�ZULWWHQ�WR�DQ�6/,67�FDWDORJ�HQWU\�VR
LW�FDQ�EH�UHDG�DQG�XVHG�E\�RWKHU�6&/�SURJUDPV�

����
�(;03/����6&/���6HQG�WKH�URRW�VXEGLUHFWRU\�OLVW�WR�DQ�6/,67�HQWU\��
�

,1,7�

����
�0DNH�WHPSRUDU\�GLUHFWRU\�QRGHV�OLVW�������������������������������
�
WPSBOVW PDNHOLVW���

����
�2SHQ�URRW�GLUHFWRU\�WR�PDNH�OLVW����������������������������������
�
UF ILOHQDPH�
&8512'(
�
&�?
��
GLUBLG GRSHQ�
&8512'(
��
LI�GLUBLG�OW���WKHQ�GR�
���SXW�
'LUHFWRU\�2SHQ�)DLOHG
�
���PVJ V\VPVJ���
���SXW�PVJ�
���UHWXUQ�
HQG�

�
�*HW�GLUHFWRU\�HQWULHV������������������������������������������������
�
PEUBFQW GQXP�GLUBLG��
GR�L ��WR�PEUBFQW�
���PEUBQP GUHDG�GLUBLG�L��
���UF LQVHUWF�WPSBOVW�PEUBQP�����
HQG�
UF ILOHQDPH�
&8512'(
�

������
�'H�DVVLJQ�ILOHUHI�����������������������
�
FDOO�SXWOLVW�WPSBOVW�
/LVW�RI�DOO�5RRW�'LUHFWRU\�0HPEHUV
����

����
�7HVW�GLUHFWRU\�HQWULHV�WR�VHH�LI�YDOLG�VXEGLUHFWRULHV�������������
�
GLUBOVW PDNHOLVW���
PEUBFQW OLVWOHQ�WPSBOVW��
GR�L ��WR�PEUBFQW�
���GLUBQP JHWLWHPF�WPSBOVW�L��
���WVWBSWK 
&�?
__GLUBQP�
���UF ILOHQDPH�
76712'(
�WVWBSWK��
���WVWBLG GRSHQ�
76712'(
��



��

���LI�WVWBLG�WKHQ�GR�
������UF LQVHUWF�GLUBOVW�GLUBQP�����
������UF GFORVH�WVWBLG��
���HQG�
���UF ILOHQDPH�
76712'(
�

��
HQG�
UF GFORVH�GLUBLG��
UF GHOOLVW�WPSBOVW��
FDOO�SXWOLVW�GLUBOVW�
/LVW�RI�9DOLG�6XEGLUHFWRULHV
����

����
�6DYH�GLUHFWRU\�OLVW�WR�DQ�6/,67�HQWU\�����������������������������
�
GXPP\OVW ������
�'XPP\�DWWULEXWHV�OLVW�LG�������������������������������
�
UF VDYHOLVW�
FDWDORJ
�
������������
6&/'(02�0<3*06�(;03/����6/,67
�
������������GLUBOVW�
������������GXPP\OVW�
������������
/LVW�RI�5RRW�6XEGLUHFWRULHV
��
UF GHOOLVW�GLUBOVW��
UF UF�
UHWXUQ�

1RWH�WKDW�WKH�DEVHQFH�RI�SHUFHQW�VLJQV�����DQG�DPSHUVDQGV��	��PDNHV�WKLV�SURJUDP�HDVLHU�WR�UHDG�DQG
FRPSUHKHQG��)XUWKHU��ZKHQ�UXQ�LQ�WKH�6&/�GHEXJJHU��FRYHUHG�ODWHU���WKH�SURJUDP�ORJLF�FDQ�EH�WUDFHG�DQG
WKH�6&/�YDULDEOH�YDOXHV�PD\�EH�LQVSHFWHG�WKURXJK�WKH�387�DQG�387/,67�GHEXJJHU�FRPPDQGV�

2QH�FRGLQJ�QXDQFH�LV�ZRUWK�D�FRPPHQW��,Q�WKH�SUHFHGLQJ�6&/�SURJUDP��ZH�GHWHUPLQH�LI�D�GLUHFWRU\�HQWU\
LV�YDOLG�E\�LQVSHFWLQJ�WKH�UHWXUQHG�YDOXH�RI�767B,'��ZKLFK�LV�WKH�WHVW�GLUHFWRU\�LGHQWLILHU��D�QXPEHU���$Q\
GLUHFWRU\�LGHQWLILHUV�QRW�HTXDO�WR�]HUR�WHOO�XV�WKDW�WKH�GLUHFWRU\�PHPEHU�LV�QRW�D�GLUHFWRU\�

+RZHYHU��ZHUH�ZH�WR�XVH�WKLV�WHFKQLTXH�WR�WHVW�WKH�UHVXOWV�RI�DQ�RSHUDWLRQ�ZKHUH�D�ZULWH�PLJKW�EH
SHUIRUPHG��D�UHWXUQ�FRGH�QRW�HTXDO�WR�]HUR�PLJKW�EH�DFFHSWDEOH��)RU�H[DPSOH��LQ�WKH�FDVH�RI�OLEUHI
DVVLJQPHQWV��WKH�UHWXUQ�FRGH��������WHOOV�XV�WKDW�WKH�GLUHFWRU\�LV�DOUHDG\�DVVLJQHG�WR�DQRWKHU�OLEUHI�EXW�LV
DYDLODEOH�IRU�UHXVH�

,W�ZRXOG�EH�D�IDLU�FRPPHQW�WKDW�D�OLVW�RI�GLUHFWRU\�PHPEHUV��VXEGLUHFWRULHV��LV�XQOLNHO\�WR�EH�XVHG�RXWVLGH
RI�D�YLVXDO�DSSOLFDWLRQ�XVLQJ�352*5$0�RU�)5$0(�HQWULHV��+RZHYHU��WKH�WHFKQLTXH�GHPRQVWUDWHG�LQ�WKLV
H[DPSOH�FRXOG�EH�DGDSWHG�IRU�XVH�ZLWKLQ�DQ�XQVXSHUYLVHG�6$6�SURJUDP�VXEPLWWHG�LQ�EDWFK�LQ�RUGHU�WR�WUDS
VLWXDWLRQV�ZKHUH�D�GLUHFWRU\�LV�XQH[SHFWHGO\�PDGH�XQDYDLODEOH�

$Q�H[DPSOH�RI�WKLV�VLWXDWLRQ�ZRXOG�EH�ZKHUH�D�QHWZRUN�IDLOV�DQG�D�GULYH�DVVLJQPHQW�PDSSHG�WR�D�ILOH
VHUYHU�LV�WHPSRUDULO\�LQYDOLG��%\�WHVWLQJ�EHIRUH�WKH�QH[W�6$6�VWHS�IDLOV��WKH�EDWFK�SURJUDP�FDQ�EH�FOHDQO\
WHUPLQDWHG��VDYLQJ�FRPSXWHU�F\FOHV�DQG�DYRLGLQJ�SRWHQWLDO�GDWD�VHW�FRUUXSWLRQ�RU�RYHU�ZULWLQJ��,I�D�PRUH
VRSKLVWLFDWHG�DSSURDFK�LV�GHVLUHG��RXU�SURJUDP�FRXOG�SDVV�DQ�H�PDLO�RU�FRQVROH�PHVVDJH�WR�DOHUW�DQ
RSHUDWRU�RI�WKH�SUREOHP��:H�FDQ�HYHQ�VDYH�WKH�FXUUHQW�SURJUDP�VWDWXV�WR�D�6$6�GDWD�VHW�RU�6/,67�HQWU\
WR�VXSSRUW�DQ�DXWRPDWHG�UHVWDUW�URXWLQH�

,QWHUIDFLQJ�6&/�9DULDEOHV�ZLWK�6$6�&RGH

:KHQ�6&/�LV�XVHG�LQ�DSSOLFDWLRQV�ZLWK�D�YLVXDO�FRPSRQHQW��D�FRPPRQ�DSSURDFK�LV�WR�JDWKHU�SURJUDP
SDUDPHWHUV�IURP�WKH�VFUHHQ��+RZHYHU��ZKHQ�D�QRQYLVXDO�DSSURDFK�LV�GHVLUHG��ZH�FDQ�VXEVWLWXWH�D�FRQWURO
6$6�GDWD�VHW�FUHDWHG�E\�KDQG�RU�WKURXJK�VRPH�IRUP�RI�6$6�SURFHVVLQJ��7KH�YDOXHV�LQ�WKH�FRQWURO�GDWD�VHW
FDQ�EH�FRQYHUWHG�WR�6&/�YDULDEOHV�DQG�SDVVHG�WR�RUGLQDU\�6$6�SURJUDPV��7KHVH�SURJUDPV�PD\�EH
FRQWDLQHG�ZLWKLQ�68%0,7�EORFNV��68%0,7�EORFNV�DUH�SLHFHV�RI�6$6�SURJUDP�FRGH�SODFHG�EHWZHHQ
68%0,7�DQG�(1'68%0,7�VWDWHPHQWV��68%0,7�EORFNV�DUH�SDVVHG�ZLWKRXW�LQWHUSUHWDWLRQ�WR�WKH�6$6
6XSHUYLVRU�

7KDW�68%0,7�EORFNV�DUH�QRW�LQWHUSUHWHG�E\�WKH�SDUW�RI�WKH�6$6�6\VWHP�WKDW�SURFHVVHV�FRPSLOHG�6&/
SURJUDPV�LV�DQ�LPSRUWDQW�IHDWXUH�WR�QRWH��)LUVW�WKH�6$6�FRGH�ZLWKLQ�D�68%0,7�EORFN�LV�QRW�FKHFNHG�IRU



��

V\QWD[��,I�WKHUH�DUH�HUURUV��WKH�6&/�FRPSLOHU�ZLOO�LJQRUH�WKHP�DQG�WKH\�ZLOO�QRW�PDNH�WKHLU�H[LVWHQFH�NQRZQ
XQWLO�WKH�6&/�FRGH�LV�UXQ��:KHQ�\RX�FUHDWH�6&/�YDULDEOHV�VROHO\�IRU�WKH�SXUSRVH�RI�SXWWLQJ�WKHP�LQWR
68%0,7�EORFNV��WKH�IROORZLQJ�PHVVDJH�PD\�DSSHDU�

:$51,1*��>/LQH�[[@��9DULDEOH�[[[[[[[�LV�GHILQHG�EXW�QRW�XVHG

7KLV�PHVVDJH�PD\�EH�LJQRUHG�RU�VXSSUHVVHG�DV�ZH�RIWHQ�GR�ZLWK�WKH�V\VWHP�UHWXUQ�FRGH�YDULDEOH
�6<65&�RU�5&��E\�LQFOXGLQJ�D�VWDWHPHQW�WKDW�VHWV�WKH�YDULDEOH�HTXDO�WR�LWVHOI��IRU�H[DPSOH��5& 5&��
$QRWKHU�IHDWXUH�RI�WKH�6$6�FRGH�ZLWKLQ�68%0,7�EORFNV�LV�WKDW�LI�ZH�UXQ�DQ�6&/�HQWU\�LQ�WKH�6&/
GHEXJJHU��ZH�GR�QRW�VHH�VWHS�E\�VWHS�H[HFXWLRQ�RI�WKH�FRGH�ZLWKLQ�WKH�EORFN��+RZHYHU��ZH�FRXOG�FRS\�DQ\
'$7$�VWHS�FRGH�ZLWKLQ�WKH�68%0,7�EORFN�WR�WKH�:LQGRZV�FOLSERDUG��SDVWH�LW�LQ�WKH�3URJUDP�(GLWRU��DQG
WHVW�LW�ZLWK�WKH�'$7$�VWHS�GHEXJJHU�

+RZ�DUH�WKH�YDOXHV�RI�6&/�YDULDEOHV�SDVVHG�WR�68%0,7�EORFNV"�:LWKLQ�WKH�68%0,7�EORFN��SUHIL[�WKH
QDPH�RI�WKH�6&/�YDULDEOH�ZLWK�DQ�DPSHUVDQG��	���7KLV�UDLVHV�WZR�TXHVWLRQV���LV�WKDW�QRW�KRZ�ZH�WHOO�WKH
6$6�6\VWHP�WKDW�D�YDULDEOH�LV�D�PDFUR�YDULDEOH�WR�EH�VXEVWLWXWHG�E\�WKH�PDFUR�FRPSLOHU"�$OVR��KRZ�GRHV
WKH�6$6�6\VWHP�NQRZ�ZKDW�W\SH�RI�YDULDEOH�LV�UHSUHVHQWHG�E\�D�YDULDEOH�SUHIL[HG�E\�DQ�DPSHUVDQG��6&/
RU�PDFUR�YDULDEOH�"

7KH�DQVZHU�WR�ERWK�TXHVWLRQV�LV�WKDW�ZKHQ�DQ�6&/�HQWU\�ZLWK�D�68%0,7�EORFN�LV�SURFHVVHG�E\�WKH�6&/
FRPSLOHU��LW�ORRNV�WR�VHH�LI�WKH�YDULDEOH�SUHIL[HG�E\�WKH�DPSHUVDQG�LV�DQ�6&/�YDULDEOH��,I�LW�LV��WKH�6&/
FRPSLOHU�LQVHUWV�D�UHIHUHQFH�WR�WKH�6&/�YDULDEOH�LQ�WKH�68%0,7�EORFN��2WKHUZLVH��WKH�6&/�FRPSLOHU
LJQRUHV�WKH�YDULDEOH��$W�UXQ�WLPH��WKH�PDFUR�FRPSLOHU�DWWHPSWV�WR�UHVROYH�WKH�YDULDEOH�SUHIL[HG�E\�WKH
DPSHUVDQG�

<RX�PLJKW�DVN���:K\�ERWKHU�WR�XVH�6&/�WR�VXEPLW�RUGLQDU\�6$6�SURJUDPV"�,�FDQ�WH[W�HGLW�P\�6$6�FRGH�WR
ILOWHU�WKH�LQSXW�6$6�GDWD�VHW�WR�FRQWDLQ�WKH�GHVLUHG�YDOXHV�ZLWK�DQ�,)�RU�:+(5(�VWDWHPHQW��,I�,�ZLVK�WR�UXQ
D�6$6�SURFHGXUH�IRU�HDFK�GLVWLQFW�YDOXH�RI�D�YDULDEOH�LQ�P\�6$6�GDWD�VHW��,�FDQ�HPSOR\�D�%<�VWDWHPHQW��

<RX�FRXOG�XVH�WH[W�HGLWLQJ�WR�FRQWURO�D�SURJUDP�IRU�HDFK�UXQ��+RZHYHU��WH[W�HGLWLQJ�6$6�FRGH�EHIRUH�HDFK
UXQ�LV�D�QXLVDQFH��DQG�LW�RSHQV�XS�WKH�SRVVLELOLW\�IRU�DOO�W\SHV�RI�HUURUV��)XUWKHU��LI�\RXU�JRDO�LV�WR�PRYH�WKH
UHVSRQVLELOLW\�IRU�UXQQLQJ�D�SURJUDP�WR�DQ�RSHUDWLRQV�GHSDUWPHQW�RU�D�MXQLRU�VWDII�SHUVRQ��KDYLQJ�WR�HGLW�WKH
6$6�FRGH�EHIRUH�VXEPLVVLRQ�PDNHV�WKDW�SURJUDP�D�OHVV�DWWUDFWLYH�FDQGLGDWH�WR�HQWHU�SURGXFWLRQ�

8VLQJ�D�%<�VWDWHPHQW�WR�REWDLQ�VHSDUDWH�DQDO\VHV�IRU�HDFK�YDOXH�RI�WKH�6$6�YDULDEOH�LV�DOVR�D�JRRG
DSSURDFK��+RZHYHU��ZKDW�LI�\RX�QHHG�WR�ILOWHU�WKH�REVHUYDWLRQV�SDVVHG�WR�D�6$6�SURFHGXUH�RQ�DQ�DG�KRF
EDVLV"�7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�WKLV�SRLQW�

����
�(;03/����6&/���/LVW�VWDWLVWLFV�IRU�SDLU�RI�EDVHEDOO�WHDPV��
�

,1,7�

����
�0XVW�XVH�YDULDEOHV�SULRU�WR�)(7&+�LQ�RUGHU�WR�ZRUN���������
�
WHDP� 

�
WHDP� 

�

����
�5HDG�VHOHFWHG�WHDPV�IURP�6$6�GDWD�VHW����������������������
�
GVLG RSHQ�
6&/'(02�6/&77($0
�
,6
��
FDOO�VHW�GVLG��
UF IHWFK�GVLG��
UF FORVH�GVLG��

����
�0DNH�VXUH�WKDW�LQGHQWDWLRQ�LV�SUHVHUYHG�ZLWK�68%0,7�EORFN��
�
FRQWURO�DVLV�

����
�3ULQW�RQO\�WKH�REVHUYDWLRQV�IRU�WKH�VHOHFWHG�WHDPV���������
�
VXEPLW�FRQWLQXH�
SURF�SULQW�GDWD VFOGHPR�EDVHEDOO�
���ZKHUH�WHDP�LQ�
	WHDP�
�
	WHDP�
��
UXQ�



��

HQGVXEPLW�
UF UF�
UHWXUQ�

,Q�WKLV�H[DPSOH��ZH�ZLVK�WR�SULQW�WKH�REVHUYDWLRQV�IURP�WKH�6$6�GDWD�VHW�XVHG�LQ�RXU�VHFRQG�H[DPSOH�
FRQWDLQLQJ������EDVHEDOO�SOD\HU�VWDWLVWLFV�IRU�WKRVH�SOD\HUV�RQ�HLWKHU�WKH�/RV�$QJHOHV�'RGJHUV�RU�6W��/RXLV
&DUGLQDOV��:H�ZDQW�WR�VKRZ�ERWK�WHDPV�ZLWKLQ�WKH�VDPH�OLVW��VR�WKH�%<�VWDWHPHQW�DSSURDFK�ZLOO�QRW�VDWLVI\
RXU�UHTXLUHPHQW�

2XU�SURJUDP�ILUVW�FUHDWHV�WKH�6&/�YDULDEOHV�7($0��DQG�7($0��E\�DVVLJQLQJ�QXOO�VWULQJV�WR�WKHP�
2WKHUZLVH��WKH�)(7&+�IXQFWLRQ�D�IHZ�OLQHV�ODWHU�ZLOO�QRW�ZRUN�XQOHVV�ZH�HPSOR\�*(79$5&�IXQFWLRQV��:H
RSHQ�WKH�FRQWURO�GDWD�VHW��6&/'(02�6/&77($0�ZLWK�WKH�23(1�IXQFWLRQ��7KH�&$//�6(7�VWDWHPHQW�OLQNV
6$6�GDWD�VHW�YDULDEOHV�WR�6&/�YDULDEOHV�ZLWK�WKH�VDPH�QDPH�DQG�W\SH��7KH�)(7&+�IXQFWLRQ�FRSLHV�WKH
YDOXHV�LQ�WKH�6$6�GDWD�VHW�YDULDEOHV�7($0��DQG�7($0��WR�WKH�6&/�YDULDEOHV�E\�WKH�VDPH�QDPH��/DVW�
RXU�SURJUDP��FORVHV�6&/'(02�6/&77($0�DIWHU�WKH�)(7&+�IXQFWLRQ�LV�H[HFXWHG�

7KH�68%0,7�EORFN�FRQWDLQV�D�352&�35,17�VWDWHPHQW��IROORZHG�E\�D�:+(5(�VWDWHPHQW��1RWH�WKDW�LQ�WKH
:+(5(�VWDWHPHQW��VLQJOH�TXRWHV�KDYH�EHHQ�SODFHG�DURXQG�WKH�6&/�YDULDEOHV�7($0��DQG�7($0���ZKLFK
KDYH�EHHQ�SUHIL[HG�E\�DPSHUVDQGV��,I�	7($0��DQG�	7($0��UHSUHVHQWHG�PDFUR�YDULDEOHV��GRXEOH
TXRWHV�ZRXOG�KDYH�EHHQ�UHTXLUHG�

&21752/�VWDWHPHQWV�DUH�RIWHQ�XVHG�ZKHQ�6&/�SURJUDPV�DUH�XVHG�ZLWK�VFUHHQ�GLVSOD\V�DQG�DUH�ODUJHO\
LUUHOHYDQW�IRU�QRQYLVXDO�6&/�DSSOLFDWLRQV��+RZHYHU��RXU�H[DPSOH�XVHV�D�&21752/�VWDWHPHQW�ZLWK�WKH
$6,6�SDUDPHWHU��7KLV�WHOOV�WKH�6$6�6\VWHP�WR�SUHVHUYH�WKH�LQGHQWLQJ�RI�WKH�6$6�SURJUDP�FRGH�W\SHG
ZLWKLQ�WKH�68%0,7�EORFN�ZKHQ�LW�LV�VXEPLWWHG�IRU�H[HFXWLRQ�DQG�HFKRHG�WR�WKH�6$6�/RJ�

7KLV�6&/�SURJUDP�LV�UXQ�E\�VXEPLWWLQJ�WKH�'LVSOD\�0DQDJHU�FRPPDQG�

$)�F VFOGHPR�P\SJPV�H[PSO����VFO

7KLV�\LHOGV�WKH�IROORZLQJ�OLVWLQJ�LQ�WKH�6$6�/RJ�

��SURF�SULQW�GDWD VFOGHPR�EDVHEDOO�
��ZKHUH�WHDP�LQ��
/RV$QJHOHV
�
6W/RXLV
��
��UXQ�

)LJXUH����VKRZV�WKH�RXWSXW�



��

2QO\�WKH�WZR�WHDPV�WKDW�ZHUH�VHOHFWHG�DSSHDU�LQ�WKH�35,17�SURFHGXUH�OLVWLQJ�

:KLOH�WKH�SUHFHGLQJ�H[DPSOH�LV�FRQWULYHG��WKH�VDPH�ORJLF�FDQ�EH�DGDSWHG�WR�VLWXDWLRQV�ZKHUH�\RX�PLJKW
ZLVK�WR�SULQW�D�PRQWKO\�UHSRUW�RQO\�IRU�DFFRXQWV�WKDW�KDG�VRPH�DFWLYLW\�GXULQJ�WKH�SUHFHGLQJ�PRQWK��7KH
FRQWURO�GDWD�VHW�FRXOG�EH�FUHDWHG�E\�WKH�6257�SURFHGXUH��XVLQJ�WKH�12'83.(<�RSWLRQ�DQG�WKH�,1 
RSWLRQ��7KH�35,17�SURFHGXUH��RU�RWKHU�DQDO\VLV�SURFHGXUH�RU�'$7$�VWHS�FRGH��FRXOG�EH�SODFHG�LQ�D�ORRS
WKDW�LV�H[HFXWHG�RQFH�IRU�HDFK�REVHUYDWLRQ�LQ�WKH�FRQWURO�GDWD�VHW�

7KLV�DSSURDFK�HQMR\V�WZR�SRWHQWLDO�DGYDQWDJHV��)LUVW��6&/�SURJUDPV�DUH�RIWHQ�HDVLHU�WR�FRPSUHKHQG�DQG
GHEXJ�WKDQ�PDFUR�ODQJXDJH�SURJUDPV�WKDW�SHUIRUP�VLPLODU�IXQFWLRQV��6HFRQG��ZKHQ�FRPSDUHG�WR�WKH
0(5*(�VWDWHPHQW�RU�64/��6&/�SURJUDPV�PD\�\LHOG�JUHDWHU�FRPSXWHU�HIILFLHQF\��,I�WKH�DFFRXQW�KLVWRU\
6$6�GDWD�VHW�V��DUH�LQGH[HG��WKH�6$6�6XSHUYLVRU�TXLFNO\�UHWULHYHV�WKH�GHVLUHG�REVHUYDWLRQV�ZKHQ�D
:+(5(�FODXVH�LV�XVHG��:LWK�D�0(5*(�RU�-2,1��LQWHUPHGLDWH�GDWD�VHWV�RU�WDEOHV�PD\�QHHG�WR�EH
FRQVWUXFWHG��ZKLFK�SUREDEO\�FRQVXPH�PRUH�FRPSXWHU�UHVRXUFHV�

7DEOH�/RRN�XS�8VLQJ�6&/�/LVWV�DQG�1DPHG�,WHPV

:KHQ�WDEOH�ORRN�XS�LV�UHTXLUHG�LQ�DQ�RUGLQDU\�6$6�SURJUDP��DQG�UXQQLQJ�VKRUW�RI�PHPRU\�LV�QRW�D
FRQFHUQ��WKH�)250$7�SURFHGXUH�LV�RIWHQ�D�JRRG�ZD\�WR�SHUIRUP�WKH�ORRN�XS�WDVN��+RZHYHU��ZKHQ�FRGLQJ
LQ�6&/�DQG�DQ�DG�KRF�ORRN�XS�WDEOH�PXVW�EH�FUHDWHG��WKH�)250$7�SURFHGXUH�PD\�EH�OHVV�DWWUDFWLYH�
HVSHFLDOO\�LI�LW�PXVW�EH�FUHDWHG�YLD�D�68%0,7�EORFN�

)RUWXQDWHO\��6&/�SURYLGHV�D�FDSDEOH�VXEVWLWXWH��6&/�OLVWV�ZLWK�QDPHG�LWHPV��8QOLNH�WKH�)250$7
SURFHGXUH��ZH�FDQ�FUHDWH�DQG�XVH�6&/�OLVWV�ZKHUH�WKH�ORRN�XS�NH\��ZKLFK�LV�WKH�LWHP�QDPH��PD\�EH
GXSOLFDWHG��+RZHYHU��IRU�WKH�IROORZLQJ�H[DPSOH��WKHUH�LV�QR�GXSOLFDWLRQ�RI�NH\V�

,Q�WKLV�H[DPSOH��6$6�LV�XVHG�XQGHU�096�762��:H�ZLVK�WR�SULQW�D�ILOH�WR�D�UHPRWH�SULQWHU�DQG�VHW�WKH
GHVWLQDWLRQ�DXWRPDWLFDOO\�EDVHG�XSRQ�WKH�XVHULG��2UGLQDULO\��ZH�ZRXOG�PDLQWDLQ�WKH�ORRN�XS�WDEOH�DV�D�6$6
GDWD�VHW��DV�LQ�WKH�SUHYLRXV�H[DPSOH��+RZHYHU�LQ�WKLV�H[DPSOH��ZH�FUHDWH�WKH�WDEOH�GLUHFWO\�ZLWKLQ�WKH�6&/
SURJUDP�

)LJXUH���



��

����
�(;03/����6&/���3ULQW�WR�D�UHPRWH�SULQWHU�EDVHG�XSRQ�XVHU�LG��
�

,1,7�

����
�&UHDWH�WKH�ORRN�XS�6&/�OLVW����������������������������������
�
SUWBLGBOVW PDNHOLVW���
UF LQVHUWF�SUWBLGBOVW�
37����
����
86(5���
��
UF LQVHUWF�SUWBLGBOVW�
37����
����
86(5���
��
UF LQVHUWF�SUWBLGBOVW�
37����
����
86(5���
��

����
�6HOHFW�SULQWHU�����������������������������������������������
�
XVHUBLG V\PJHW�
6<68,'
��
OLVWBSRVLWLRQ QDPHGLWHP�SUWBLGBOVW�XVHUBLG��
LI�OLVWBSRVLWLRQ�WKHQ�VOFWGBSUW JHWLWHPF�SUWBLGBOVW�OLVWBSRVLWLRQ��
HOVH�GR�
���SXW�
8QNQRZQ�8VHU�6HOHFWHG
�
���UHWXUQ�
HQG�

����
�&UHDWH�WKH�35,172))�FRPPDQG����������������������������������
�
[BFPG 
35,172))��0<35,17��&/$66�$��'(67�
__VOFWGBSUW__
�
�

����
�,VVXH�35,172))�FRPPDQG���������������������������������������
�
UF RSWVHWQ�
;:$,7
����
UF V\VWHP�[BFPG��

����
�(FKR�35,172))�FRPPDQG�WR�WKH�6$6�/RJ�������������������������
�
SXW�[BFPG �
VOFWGBSUW VOFWGBSUW�
UF UF�
UHWXUQ�

$VVXPH�WKDW�86(5����LV�WKH�762�XVHU�ZKR�KDV�ORJJHG�LQ��)LUVW��WKH�6&/�OLVW��357B,'B/67��LV�FUHDWHG�
(DFK�OLVW�LWHP�FRQWDLQV�WKH�UHPRWH�SULQWHU�DVVLJQPHQW�IRU�D�XVHU��ZKLFK�LV�WKH�LWHP
V�QDPH��:H�JHW�WKH
762�XVHULG��86(5�����E\�XVLQJ�WKH�6<0*(7�IXQFWLRQ�ZLWK�WKH�6<68,'�DUJXPHQW���	6<68,'�LV�WKH
QDPH�RI�WKH�DXWRPDWLF�PDFUR�YDULDEOH�FRQWDLQLQJ�WKH�762�XVHULG��6<0*(7�LV�XVHG�EHFDXVH�ZH�QHHG�WKH
YDOXH�IRU�WKH�XVHULG�DW�UXQ�WLPH��QRW�FRPSLOH�WLPH�

7R�YHULI\�WKDW�86(5����KDV�D�UHPRWH�SULQWHU�DVVLJQHG��WKH�1$0(',7(0�IXQFWLRQ�LV�XVHG��%HFDXVH�DQ
LWHP�QDPHG�86(5����H[LVWV��1$0(',7(0�UHWXUQV�WKH�SRVLWLRQ�RI�WKH�OLVW�LWHP��,Q�WKLV�H[DPSOH��WKH�LWHP
LV�LQ�WKH�VHFRQG�SRVLWLRQ�LQ�WKH�OLVW�VR�1$0(,7(0�UHWXUQV�WKH�QXPEHU����,I�WKH�LWHP�QDPHG�86(5����ZDV
QRW�LQ�357B,'B/,67��WKH�PHVVDJH��8QNQRZQ�8VHU�6HOHFWHG��ZRXOG�KDYH�EHHQ�SXW�WR�WKH�6$6�/RJ��DQG
WKH�H[HFXWLRQ�RI�WKH�6&/�SURJUDP�ZRXOG�KDYH�HQGHG��,Q�WKLV�H[DPSOH��WKH�LWHP
V�YDOXH��37������LV
DVVLJQHG�WR�6&/�YDULDEOH�6/&7'B357�

1H[W��WKH�762�35,172))�FRPPDQG�LV�EXLOW�DV�WKH�6&/�FKDUDFWHU�YDULDEOH�;B&0'��7KH�2376(71
IXQFWLRQ�LV�XVHG�WR�VHW�WKH�6$6�V\VWHP�RSWLRQ�;:$,7�VR�WKDW�WKH�QDWLYH�762�ZLQGRZ�ZLOO�FORVH
DXWRPDWLFDOO\�DV�VRRQ�DV�WKH�6<67(0�IXQFWLRQ�KDV�ILQLVKHG�LVVXLQJ�WKH�35,172))�FRPPDQG��6R�WKDW�WKH
YDOXH�RI�WKH�H[WHUQDO�FRPPDQG�SDVVHG�WR�WKH�6<67(0�IXQFWLRQ�FDQ�EH�VHHQ��LW�LV�HFKRHG�WR�WKH�6$6�/RJ
XVLQJ�D�387�VWDWHPHQW�

)RU�UHIHUHQFH��SOHDVH�QRWH�WKDW�6&/�LWHP�QDPHV�DUH�VWRUHG�LQ�XSSHUFDVH�UHJDUGOHVV�RI�KRZ�WKH\�DUH
HQWHUHG��$OVR�QRWH�WKDW�WKLV�H[DPSOH�LOOXVWUDWHV�WKH�XVH�RI�6<0*(7�IXQFWLRQ�DV�DQ�LQWHUIDFH�WR�PDFUR
YDULDEOH�YDOXHV��,Q�DSSOLFDWLRQV�ZKHUH�LW�LV�QHFHVVDU\�WR�SDVV�DQ�6&/�YDOXH�DV�D�PDFUR�YDULDEOH�DW�UXQ
WLPH��XVH�WKH�6<0387�IXQFWLRQ�



��

8VLQJ�DQ�6&/�3URJUDP�ZKHQ�6$6�$)�LV�1RW�$YDLODEOH

$�IUHTXHQW�PLVFRQFHSWLRQ�DERXW�6&/�SURJUDPV�LV�WKDW�6$6�$)�PXVW�EH�LQVWDOOHG�RQ�WKH�FRPSXWHU�ZKHUH
WKH�SURJUDP�ZLOO�EH�UXQ��$OO�\RX�QHHG�LV�EDVH�6$6��6WDUWLQJ�ZLWK�5HOHDVH�������6$6�,QVWLWXWH�KDV�VXSSOLHG
WKH�',63/$<�SURFHGXUH��2ULJLQDOO\�LQWHQGHG�WR�VXSSRUW�WKH�,QVWLWXWH
V�&%7��&RPSXWHU�EDVHG�7UDLQLQJ�
RIIHULQJV��352&�',63/$<�DOVR�SURYLGHV�UXQ�WLPH�VXSSRUW�IRU�DOO�W\SHV�RI�6&/�SURJUDPV�

7R�LOOXVWUDWH�WKH�XVH�RI�352&�',63/$<��OHW�XV�VXSSRVH�WKDW�ZH�ZLVK�WR�UXQ�RXU�ILUVW�H[DPSOH�RQ�D
FRPSXWHU�RQ�ZKLFK�RQO\�EDVH�6$6�LV�LQVWDOOHG��:H�ZRXOG�VXEPLW�WKH�IROORZLQJ�SURJUDP��DVVXPLQJ�WKDW�WKH
6&/'(02�OLEUHI�KDV�DOUHDG\�EHHQ�DOORFDWHG��

����
�(;03/����6&/���GHPRQVWUDWH�XVH�RI�352&�',63/$<��
�

SURF�GLVSOD\�F VFOGHPR�P\SJPV�H[PSO����VFO�
UXQ�

7KLV�\LHOGV�WKH�VDPH�PHVVDJH�WKDW�ZH�VDZ�HDUOLHU�LQ�WKH�6$6�/RJ�

P\�ILUVW�6&/�SURJUDP
127(��7KH�352&('85(�',63/$<�XVHG������VHFRQGV�

3OHDVH�QRWH�WKDW�VWDWHPHQWV�LQ�68%0,7�EORFNV�DUH�QRW�H[HFXWHG�XQWLO�WKH�352&�',63/$<�KDV�ILQLVKHG
H[HFXWLQJ�

8VLQJ�6&/�LQ�%DWFK�3URJUDPV

:KHQ�6$6�XVHUV�DUH�DVNHG�ZK\�WKH\�KDYH�QRW�PDGH�XVH�RI�WKH�6&/�ODQJXDJH��RQH�IUHTXHQW�DQVZHU�LV�
�,�KDYH�WR�UXQ�P\�SURJUDPV�LQ�EDWFK�PRGH���&HUWDLQO\��WKH�QDPH�6FUHHQ�&RQWURO�/DQJXDJH�FRXOG�HDVLO\
FDXVH�SHRSOH�WR�EHOLHYH�WKDW�6$6�PXVW�EH�UXQ�LQWHUDFWLYHO\�WR�WDNH�DGYDQWDJH�RI�LWV�IHDWXUHV��$FWXDOO\��WKH
UHYHUVH�LV�WUXH��6&/�FDQ�VXSSO\�WKH�EHWZHHQ�UXQ�FXVWRPL]DWLRQ�RIWHQ�UHTXLUHG�WR�SXW�EDWFK�SURJUDPV�LQWR
SURGXFWLRQ�

%HIRUH�ZH�FRQVLGHU�DQ�H[DPSOH�WKDW�LOOXVWUDWHV�WKH�SUHFHGLQJ�SULQFLSOH�EHKLQG�EDWFK�SURJUDP�DXWRPDWLRQ�
LW�PD\�EH�XVHIXO�WR�FRQVLGHU�FRPPRQ�UHDVRQV�ZK\�SURJUDPV�DUH�H[HFXWHG�LQ�EDWFK�PRGH��)LUVW��DFFHVV�WR
VRPH�FRPSXWHU�UHVRXUFHV��VXFK�DV�PDJQHWLF�WDSH�GULYHV��PXVW�EH�VFKHGXOHG��$�SURJUDP�RIWHQ�UHTXHVWV
VXFK�UHVRXUFHV�WKURXJK�WKH�XVH�RI�-RE�&RQWURO�/DQJXDJH��-&/��

6HFRQG��VRPH�GLVN�VWRUDJH�PDQDJHPHQW�V\VWHPV�DUFKLYH�GDWD�VHWV�DIWHU�D�VSHFLILHG�SHULRG�RI�GLVXVH�WR
WDSH�RU�RWKHU�VORZ�DFFHVV�VWRUDJH�PHGLD��%HFDXVH�WKHUH�LV�QR�ZD\�WR�NQRZ�KRZ�ORQJ�LW�ZLOO�WDNH�WR�UHVWRUH
DQ�DUFKLYHG�GDWD�VHW��WLPHVKDULQJ�RSHUDWLQJ�V\VWHPV�VXFK�DV�762�ZLOO�FDXVH�WKH�ILOH�DOORFDWLRQ�WR�IDLO�
+RZHYHU��LI�WKH�DOORFDWLRQ�LV�UHTXHVWHG�GXULQJ�EDWFK�RSHUDWLRQ��WKH�RSHUDWLQJ�V\VWHP�FDQ�ZDLW�XQWLO�WKH
UHTXHVWHG�GLVN�YROXPH�KDV�EHHQ�UHVWRUHG�EHIRUH�VFKHGXOLQJ�WKH�MRE�IRU�H[HFXWLRQ�

/DVW��EDWFK�PRGH�H[HFXWLRQ�DOORZV�WKRVH�ZKR�VXSHUYLVH�ODUJH�FRPSXWHU�V\VWHPV�WR�VKLIW�FRPSXWHU
UHTXHVWV�IURP�SHULRGV�RI�SHDN�XVDJH�WKURXJK�WKH�XVH�RI�MRE�FODVVHV��6RPH�FODVVHV�DOORZ�XVHUV�WR�VXEPLW
EDWFK�MREV�GXULQJ�WKH�GD\�IRU�H[HFXWLRQ�GXULQJ�WKH�SHULRGV�RI�ORZ�XVDJH�LQ�WKH�HDUO\�HYHQLQJ�RU�QLJKW�
2WKHU�FODVVHV�DOORZ�EDWFK�MREV�WR�EH�H[HFXWHG�DFFRUGLQJ�WR�WKH�VHTXHQFH�LQ�ZKLFK�WKH\�ZHUH�VXEPLWWHG
DQG�WKHLU�UHODWLYH�SULRULW\��7KHVH�FODVVHV�DUH�VHW�WR�DOORZ�RQO\�VR�PDQ\�MREV�ZLWK�HDFK�FODVV�WR�EH�H[HFXWLQJ
DW�DQ\�PRPHQW�

+RZ�FDQ�6&/�KHOS�XV�GHDO�ZLWK�EDWFK�VXEPLVVLRQ�VFKHGXOLQJ�V\VWHPV"�)LUVW��6&/�SURJUDPV�FDQ�FUHDWH
-&/�VWDWHPHQWV�DQG�FDXVH�WKHP�WR�EH�SDVVHG�WR�WKH�EDWFK�MRE�VFKHGXOLQJ�V\VWHP��,Q�PRVW�FDVHV��WDSH
DQG�DUFKLYHG�GDWD�VHWV�PXVW�EH�DOORFDWHG�RXWVLGH�RI�WKH�6$6�6\VWHP�IRU�RXU�SURJUDPV�WR�UXQ�VXFFHVVIXOO\�
(TXDOO\�LPSRUWDQW��6&/�FDQ�VXSSO\�WKH�IOH[LELOLW\�DQG�LQWHOOLJHQFH�UHTXLUHG�WR�SHUPLW�XQDWWHQGHG�RSHUDWLRQ
RI�RXU�SURJUDPV�



��

&RQVLGHU�RXU�QH[W�H[DPSOH��LQ�ZKLFK�DQ�DSSOLFDWLRQ�LV�UXQ�RQ�D�PDLQIUDPH�WKDW�UXQV�WKH�096�RSHUDWLQJ
V\VWHP��:H�QHHG�WR�DOORFDWH�ILOHUHIV�IRU�DQ\�PHPEHU�RI�D�SDUWLWLRQHG�GDWD�VHW��3'6��ZKRVH�PHPEHU
QDPHV�FRQWDLQ�D�VSHFLILHG�FKDUDFWHU�SUHIL[��+RZHYHU��EHWZHHQ�WKH�WLPHV�WKDW�ZH�UHTXHVW�WKH�SURJUDP�WR
EH�UXQ��WKH�QXPEHU�DQG�QDPHV�RI�WKH�3'6�PHPEHUV�FKDQJH��3ULRU�WR�HDFK�UXQ��ZH�FRXOG�LQVSHFW�WKH�3'6
XVLQJ�,63)�DQG�HGLW�WKH�SURJUDP�WR�DOORFDWH�WKH�ILOHUHIV�WKURXJK�''�DOORFDWLRQ�VWDWHPHQWV�

$�EHWWHU�DSSURDFK�LV�WR�ZULWH�DQ�6&/�SURJUDP�WKDW�GHWHUPLQHV�ZKLFK�3'6�PHPEHUV�PHHW�RXU�FULWHULD�DQG
WDNHV�FDUH�RI�WKH�ILOHUHI�DVVLJQPHQWV�IRU�WKH�6$6�SURJUDP�WKDW�IROORZV��(YHQ�EHWWHU��WKH�6&/�SURJUDP�FDQ
DXWRPDWLFDOO\�VXEPLW�WKH�HQWLUH�SURJUDP��-&/�DQG�6$6�ODQJXDJH�VWDWHPHQWV�WRJHWKHU��IRU�EDWFK�H[HFXWLRQ�
7KH�IROORZLQJ�H[DPSOH�GRHV�WKLV��)RU�FODULW\��DVWHULVNV��



��PDUN�WKRVH�SDUDPHWHUV�WKDW�HDFK�XVHU�ZRXOG
QHHG�WR�DGDSW�DQG�WKH\�DUH�VKRZQ�LQ�EROG�

����
�(;03/����6&/���%DWFK�VXEPLVVLRQ�IURP�6&/�WHPSODWH��
�

,1,7�

����
�0DNH�WHPSRUDU\�GLUHFWRU\�QRGHV�OLVW����������������
�
WPSBOVW PDNHOLVW���

����
�2SHQ�GLUHFWRU\�WR�PDNH�OLVW������������������������
�
UF ILOHQDPH�
&8512'(
�




�SGV�GVQ�




��
GLUBLG GRSHQ�
&8512'(
��
LI�GLUBLG�OW���WKHQ�GR�
���SXW�
'LUHFWRU\�2SHQ�)DLOHG�RQ�096�+RVW
�
���UHWXUQ�
HQG�

����
�3XW�PHPEHU�QDPHV�LQ�OLVW���������������������������
�
PEUBFQW GQXP�GLUBLG��
GR�L ��WR�PEUBFQW�
���PEUBQP GUHDG�GLUBLG�L��
���LI�VXEVWU�PEUBQP������HT�




�PHPEHU�SUHIL[�




�WKHQ
���UF LQVHUWF�WPSBOVW�PEUBQP�����
HQG�
UF GFORVH�GLUBLG��
UF ILOHQDPH�
&8512'(
�

��
FDOO�SXWOLVW�WPSBOVW�
/LVW�RI�DOO�096�3'6�0HPEHUV
����

����
�2SHQ�ILOH�LQ�ZKLFK�WR�ZULWH�SURJUDP����������������
�
UF ILOHQDPH�
,13*0
�
������������




�WHPS�SURJUDP�GVQ�




�
������������

�
������������
',63 �1(:�.((3�'(/(7(��63$&( �75.�������
������������/5(&/ ���%/.6,=( ������5(&)0 )%
��
ILOHBLG IRSHQ�
,13*0
�
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��
UF ISXW�ILOHBLG����



�-2%�67$7(0(17�



���
UF IZULWH�ILOHBLG��
UF ISXW�ILOHBLG����67(3��(;(&�6$6�237,216 
(5525 �
���
UF IZULWH�ILOHBLG��

����
�:ULWH�''�VWDWHPHQWV��������������������������������
�
Q OLVWOHQ�WPSBOVW��
GR�L ��WR�Q�
���GGBQDPH 
5$:
__SXW�Q�=����
���PEUBQP JHWLWHPF�WPSBOVW�L��
���GVQ 




�SGV�GVQ�QDPH�



�
__GGBQDPH__
�
�
���GGBVWPW 
��
__GGBQDPH__
�''�'61 
__GVQ__
�',63 6+5
�
���UF ISXW�ILOHBLG�GGBVWPW��
���UF IZULWH�ILOHBLG��
HQG�
UF ISXW�ILOHBLG�
��6<6,1�''�

��
UF IZULWH�ILOHBLG��
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����
�,QFOXGH�6$6�SURJUDP��������������������������������
�
UF ISXW�ILOHBLG���,1&/8'(�




�6$6�SURJUDP�GVQ�




����
UF IZULWH�ILOHBLG��
UF ISXW�ILOHBLG�
�

��
UF IZULWH�ILOHBLG��
UF IFORVH�ILOHBLG��
UF ILOHQDPH�
,13*0
�

��

����
�6XEPLW�SURJUDP�WR�LQWHUQDO�UHDGHU������������������
�
UF ILOHQDPH�
,13*0
�
������������




�WHPS�SURJUDP�GVQ�




�
������������

�
������������
',63 6+5
��
UF ILOHQDPH�
2875'5
�
������������
$
�
������������

�
������������
6<6287 $�3*0 ,175'5�5(&)0 )%�/5(&/ ��
��
LQSJPBLG IRSHQ�
,13*0
�
,
��
LQUGUBLG IRSHQ�
2875'5
�
2
��

GR�ZKLOH��IUHDG�LQSJPBLG� ���
���UF IJHW�LQSJPBLG�EXIIHU�����
���UF ISXW�LQUGUBLG�EXIIHU��
���UF IZULWH�LQUGUBLG��
HQG�

UF IFORVH�LQSJPBLG��
UF IFORVH�LQUGUBLG��
UF ILOHQDPH�
,13*0
�

��
UF ILOHQDPH�
2875'5
�

��
UF UF�
UHWXUQ�

+RZ�GRHV�WKLV�SURJUDP�ZRUN"�7KH�ORJLF�XVHG�LQ�WKH�VHFRQG�H[DPSOH�WR�LGHQWLI\�WKH�ILOH�GLUHFWRU\�PHPEHUV
KDV�EHHQ�DGDSWHG�WR�LGHQWLI\�3'6�PHPEHUV��7KDW�ZH�FDQ�XVH�WKH�VDPH�6&/�FRGH�ZKHQ�UXQQLQJ�HLWKHU
XQGHU�:LQGRZV�RU�096�LV�D�SRZHUIXO�LOOXVWUDWLRQ�RI�WKH�FURVV�SODWIRUP�SRUWDELOLW\�RI�6&/��7KH�RXWSXW�RI�WKLV
VHFWLRQ�LV�WKH�FUHDWLRQ�RI�6&/�OLVW�703B/67��LQ�ZKLFK�ZH�KDYH�SODFHG�WKH�QDPHV�RI�3'6�PHPEHUV�WKDW
PHHW�WKH�VHOHFWLRQ�FULWHULD�

1H[W��D�QHZ�ILOH��,13*0��LV�DOORFDWHG�WR�FRQWDLQ�WKH�SURJUDP�VWDWHPHQWV�E\�XVLQJ�WKH�),/(1$0(�IXQFWLRQ�
1RWH�KRZ�WKH�YDULRXV�DOORFDWLRQ�SDUDPHWHUV�DUH�VXSSOLHG�DV�D�FKDUDFWHU�VWULQJ��GHOLPLWHG�E\�VSDFHV��:H
RSHQ�WKH�UHFRUG�SRLQWHU�WR�,13*0�XVLQJ�WKH�)23(1�IXQFWLRQ�VR�WKDW�WKH�)387�DQG�):5,7(�IXQFWLRQV
PD\�SODFH�SURJUDP�VWDWHPHQWV�LQ�LW��7KH�)387�IXQFWLRQ�SODFHV�WKH�UHTXHVWHG�FKDUDFWHU�VWULQJ�LQ�WKH
RXWSXW�EXIIHU��DQG�WKH�):5,7(�IXQFWLRQ�PRYHV�WKH�EXIIHU�WR�WKH�,13*0�ILOH�

7KH�VHFWLRQ�ODEHOHG��:ULWH�''�VWDWHPHQWV��LV�D�ORRS�WKDW�ZULWHV�DV�PDQ\�''�DOORFDWLRQ�VWDWHPHQWV�DV
WKHUH�DUH�PHPEHU�QDPHV�LQ�WKH�703B/67�6&/�OLVW��,I�GHVLUHG��WKLV�ORRS�FRXOG�KDYH�EHHQ�FRGHG�VR�WKDW�WKH
PHPEHUV�ZRXOG�KDYH�EHHQ�FRQFDWHQDWHG�LQWR�D�VLQJOH�ILOHUHI��7R�PDNH�LW�HDVLHU�WR�VXEVWLWXWH�GLIIHUHQW�6$6
SURJUDPV�DIWHU�WKH�6<6,1�''�VWDWHPHQW��WKH��,1&/8'(�VWDWHPHQW�LV�XVHG��5HPHPEHU�WKDW�ZH�FDQ
DOORFDWH�DGGLWLRQDO�ILOHV�DQG�OLEUHIV�ZLWKLQ�WKH�LQFOXGHG�SURJUDP�E\�XVLQJ�),/(1$0(�DQG�/,%1$0(
VWDWHPHQWV�

7KHQ�,13*0�LV�FORVHG�DQG�UHDOORFDWHG��7KLV�UHZLQGV�,13*0�VR�WKDW�WKH�UHFRUG�SRLQWHU�LV�SRVLWLRQHG�WR�WKH
EHJLQQLQJ�RI�ILOH��7KH�ILOHUHI�2875'5�SRLQWV�WR�WKH�,QWHUQDO�5HDGHU��ZKLFK�LV�WKH�SRUWLRQ�RI�WKH�RSHUDWLQJ
V\VWHP�WKDW�DFFHSWV�YDULRXV�FRPSXWHU�ODQJXDJH�VWDWHPHQWV�IRU�EDWFK�H[HFXWLRQ��7KH�'2�:+,/(�ORRS
SDVVHV�HDFK�VWDWHPHQW�LQ�,13*0�WR�WKH�LQWHUQDO�UHDGHU�

1H[W��FORVH�WKH�UHFRUG�SRLQWHUV�WR�WKH�,13*0�DQG�WKH�2875'5�ILOH�UHIHUHQFH��/DVW��WKH�,13*0�DQG
2875'5�ILOHUHIV�DUH�IUHHG��1RWH�WKDW�LQ�D�SURGXFWLRQ�SURJUDP��WKH�,13*0�SUREDEO\�ZRXOG�KDYH�EHHQ
DOORFDWHG�XVLQJ�WKH�81,7 �RU�0*07&/$6 �SDUDPHWHUV�VR�WKDW�LW�ZRXOG�EH�GHOHWHG�DIWHU�D�VSHFLILHG
LQWHUYDO�



��

1RWH�WKDW�LQ�WKLV�H[DPSOH��WKH�EDWFK�SURJUDP�FRXOG�KDYH�EHHQ�ZULWWHQ�GLUHFWO\�WR�2875'5��+RZHYHU��E\
ILUVW�ZULWLQJ�WR�D�ILOH��\RX�FDQ�LQVSHFW�WKH�VWDWHPHQWV�FUHDWHG�E\�)387�DQG�):5,7(�IXQFWLRQV�GXULQJ
GHYHORSPHQW�E\�RSHQLQJ�WKH�ILOH�LQWR�WKH�3URJUDP�(GLWRU�ZLQGRZ�

8VLQJ�WKH�6&/�'HEXJJHU

5HOHDVHV������DQG������PDGH�D�'$7$�VWHS�GHEXJJHU�DYDLODEOH�WR�6$6�XVHUV��+RZHYHU��DQ�6&/�GHEXJJHU
KDV�EHHQ�VXSSOLHG�ZLWK�6$6�$)�IURP�D�PXFK�HDUOLHU�WLPH��:KHQ�DQ�6&/�SURJUDP�GRHV�QRW�ZRUN�DV
LQWHQGHG�EXW�WKH�SURJUDPPHU�NQRZV�WKH�VHTXHQFH�LQ�ZKLFK�VWDWHPHQWV�DUH�H[HFXWHG��WKH�XVH�RI�387
VWDWHPHQWV�PD\�EH�D�IDVWHU�PHDQV�WR�GHEXJ�WKH�SURJUDP��+RZHYHU��ZKHQ�WKH�H[HFXWLRQ�VHTXHQFH�LV
XQNQRZQ�RU�LV�VXVSHFW��WKH�6&/�GHEXJJHU�FDQ�EH�D�JRGVHQG��)XUWKHU��LI�\RXU�JRDO�LV�WR�PRYH�RQ�WR�YLVXDO
6&/�SURJUDPV��WKH�6&/�GHEXJJHU�LV�DQ�H[FHOOHQW�ZD\�WR�OHDUQ�ZKHQ�SDUWLFXODU�ODEHOHG�VHFWLRQV�DUH
H[HFXWHG�

7KH�6&/�GHEXJJHU�LV�DYDLODEOH�ZKHQ�DQ�6&/�SURJUDP�KDV�EHHQ�FRPSLOHG�LQ�WKH�%XLOG�ZLQGRZ�ZKLOH�GHEXJ
PRGH�KDV�EHHQ�WRJJOHG�RQ��:KHQ�WKH�6&/�SURJUDP�GRHV�QRW�FRQWDLQ�DQ\�68%0,7�EORFNV��WKH�H[FHSWLRQ
LV��68%0,7�64/���LW�PD\�EH�UXQ�LQ�WKH�GHEXJJHU�E\�VHOHFWLQJ�WKH�GHVLUHG�6&/�HQWU\�DQG�LVVXLQJ�WKH
7(67$)�FRPPDQG��6&/�SURJUDPV�ZLWK�68%0,7�EORFNV�PD\�EH�UXQ�LQ�WKH�GHEXJJHU�E\�H[LWLQJ�WKH�%XLOG
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