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% 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& &RQQHFWRU 3LQ $UUDQJHPHQW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' (UURU &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( ),16 &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
) 7URXEOHVKRRWLQJ ZLWK ),16 5HVSRQVH &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
* 3& 0HPRU\ &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
+ ,6$ &RQWURO 8QLW 0HPRU\ &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

,QGH[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



L[

$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH &9�VHULHV ,6$ &RQWURO 6\VWHP DQG LQFOXGHV
WKH VHFWLRQV GHVFULEHG EHORZ�

3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ
WR LQVWDOO DQG RSHUDWH WKH &9�VHULHV ,6$ &RQWURO 6\VWHP�

6HFWLRQ � SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH ,6$ &RQWURO 6\VWHP�

6HFWLRQ � H[SODLQV WKH IHDWXUHV DQG V\VWHP FRQILJXUDWLRQ RI WKH ,6$ &RQWURO 6\VWHP�

6HFWLRQ � SURYLGHV EDVLF H[SODQDWLRQV RI WKH LQGLYLGXDO V\VWHP FRPSRQHQWV DQG WKHLU IXQFWLRQV� 2SHQ
HDFK RI WKH ER[HV DQG FKHFN WR EH VXUH WKDW QRWKLQJ LV PLVVLQJ�

6HFWLRQ � RXWOLQHV WKH VWHSV LQYROYHG IURP 'HYHORSHU·V .LW� ,6$ &RQWURO 8QLW� DQG SHULSKHUDO GHYLFH VHW�
WLQJV RQ XS WR WKH SRLQW RI RSHUDWLRQ�

6HFWLRQ � H[SODLQV WKH KDUGZDUH DQG VRIWZDUH VHWXS IRU WKH 'HYHORSHU·V .LW�

6HFWLRQ � H[SODLQV WKH KDUGZDUH DQG VRIWZDUH VHWXS IRU ,6$ &RQWURO 8QLWV�

6HFWLRQ � LQWURGXFHV WKH FRPPXQLFDWLRQV DQG FRQWURO IXQFWLRQV WKDW FDQ EH XVHG ZLWK WKH ,6$ &RQWURO
8QLW� DQG SURYLGHV LQVWUXFWLRQV RQ KRZ WR XVH HDFK RI WKH IXQFWLRQV� 8VH WKLV VHFWLRQ WR GHWHUPLQH WKH IXQF�
WLRQV QHHGHG IRU \RXU V\VWHP FRQILJXUDWLRQ�

6HFWLRQ � LQWURGXFHV WKH&38%XV'ULYHU DQG GHVFULEHV WKH ),16FRPPDQGV XVHG LQ WKH&38%XV'ULYHU�

6HFWLRQ � H[SODLQV KRZ WR SURFHVV HUURUV DQG FKDQJH EDWWHULHV�

7KH $SSHQGLFHV SURYLGH LQIRUPDWLRQ RQ VWDQGDUG PRGHOV� VSHFLILFDWLRQV� FRQQHFWRU SLQ DUUDQJHPHQWV�
HUURU FRGHV� ),16 FRPPDQGV� WURXEOHVKRRWLQJ ZLWK ),16 FRPPDQGV� DQG 3& DQG ,6$ &RQWURO 8QLW
PHPRU\ FRQILJXUDWLRQV�

:$51,1* )DLOXUH WR UHDG DQG XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO PD\ UHVXOW LQ
SHUVRQDO LQMXU\ RU GHDWK� GDPDJH WR WKH SURGXFW� RU SURGXFW IDLOXUH� 3OHDVH UHDG HDFK
VHFWLRQ LQ LWV HQWLUHW\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKH VHFWLRQ
DQG UHODWHG VHFWLRQV EHIRUH DWWHPSWLQJ DQ\ RI WKH SURFHGXUHV RU RSHUDWLRQV JLYHQ�

�



�

6(&7,21 �
3UHFDXWLRQV

7KLV VHFWLRQ SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH ,6$ &RQWURO 6\VWHP�

��� ,QWHQGHG $XGLHQFH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� *HQHUDO 3UHFDXWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6DIHW\ 3UHFDXWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $SSOLFDWLRQ 3UHFDXWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�

�

��� ,QWHQGHG $XGLHQFH
7KLV PDQXDO LV LQWHQGHG IRU WKH IROORZLQJ SHUVRQQHO� ZKR PXVW DOVR KDYH NQRZO�
HGJH RI HOHFWULFDO V\VWHPV �DQ HOHFWULFDO HQJLQHHU RU WKH HTXLYDOHQW��

� 3HUVRQQHO LQ FKDUJH RI LQVWDOOLQJ )$ V\VWHPV�

� 3HUVRQQHO LQ FKDUJH RI GHVLJQLQJ )$ V\VWHPV�

� 3HUVRQQHO LQ FKDUJH RI PDQDJLQJ )$ V\VWHPV DQG IDFLOLWLHV�

��� *HQHUDO 3UHFDXWLRQV
7KH XVHU PXVW RSHUDWH WKH SURGXFW DFFRUGLQJ WR WKH SHUIRUPDQFH VSHFLILFDWLRQV
GHVFULEHG LQ WKH RSHUDWLRQ PDQXDOV�

%HIRUH XVLQJ WKH SURGXFW XQGHU FRQGLWLRQVZKLFK DUH QRW GHVFULEHG LQ WKHPDQXDO
RU DSSO\LQJ WKH SURGXFW WR QXFOHDU FRQWURO V\VWHPV� UDLOURDG V\VWHPV� DYLDWLRQ
V\VWHPV� YHKLFOHV� FRPEXVWLRQ V\VWHPV� PHGLFDO HTXLSPHQW� DPXVHPHQW
PDFKLQHV� VDIHW\ HTXLSPHQW� DQG RWKHU V\VWHPV� PDFKLQHV� DQG HTXLSPHQW WKDW
PD\ KDYH D VHULRXV LQIOXHQFH RQ OLYHV DQG SURSHUW\ LI XVHG LPSURSHUO\� FRQVXOW
\RXU 20521 UHSUHVHQWDWLYH� 0DNH VXUH WKDW WKH UDWLQJV DQG SHUIRUPDQFH FKDU�
DFWHULVWLFV RI WKH SURGXFW DUH VXIILFLHQW IRU WKH V\VWHPV� PDFKLQHV� DQG HTXLS�
PHQW� DQG EH VXUH WR SURYLGH WKH V\VWHPV�PDFKLQHV� DQG HTXLSPHQW ZLWK GRXEOH
VDIHW\ PHFKDQLVPV�

7KLV PDQXDO SURYLGHV LQIRUPDWLRQ IRU XVLQJ WKH ,6$ &RQWURO 6\VWHP� %H VXUH WR
UHDG WKLV PDQXDO EHIRUH DWWHPSWLQJ WR XVH WKH 8QLWV DQG NHHS WKLV PDQXDO FORVH
DW KDQG IRU UHIHUHQFH GXULQJ RSHUDWLRQ�

��� 6DIHW\ 3UHFDXWLRQV

:$51,1* 1HYHU DWWHPSW WR GLVDVVHPEOH DQ\ 8QLWV ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR
PD\ UHVXOW LQ VHULRXV HOHFWULFDO VKRFN�

:$51,1* 1HYHU WRXFK DQ\ RI WKH WHUPLQDOV ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR PD\
UHVXOW LQ VHULRXV HOHFWULFDO VKRFN�

��� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV
'R QRW RSHUDWH WKH FRQWURO V\VWHP LQ WKH IROORZLQJ SODFHV�

�:KHUH WKH 3& LV H[SRVHG WR GLUHFW VXQOLJKW�

�:KHUH WKH DPELHQW WHPSHUDWXUH LV EHORZ ��& RU RYHU ���&�

�:KHUH WKH 3& PD\ EH DIIHFWHG E\ FRQGHQVDWLRQ GXH WR UDGLFDO WHPSHUDWXUH
FKDQJHV�

�:KHUH WKH DPELHQW KXPLGLW\ LV EHORZ ��� RU RYHU ����

�:KHUH WKHUH LV DQ\ FRUURVLYH RU LQIODPPDEOH JDV�

�:KHUH WKHUH LV H[FHVVLYH GXVW� VDOLQH DLU� RU PHWDO SRZGHU�

�:KHUH WKH 3& LV DIIHFWHG E\ YLEUDWLRQ RU VKRFN�

�:KHUH DQ\ ZDWHU� RLO� RU FKHPLFDO PD\ VSODVK RQ WKH 3&�

2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV 6HFWLRQ ���



�

��� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH ,6$ &RQWURO 6\VWHP RU WKH
3URJUDPPDEOH &RQWUROOHU �3&��
� 3URYLGH GRXEOH VDIHW\ PHFKDQLVPV WR KDQGOH LQFRUUHFW VLJQDOV WKDW FDQ EH
JHQHUDWHG E\ EURNHQ VLJQDO OLQHV RU PRPHQWDU\ SRZHU LQWHUUXSWLRQV�

� 3URYLGH H[WHUQDO LQWHUORFN FLUFXLWV� OLPLW FLUFXLWV� DQG RWKHU VDIHW\ FLUFXLWV LQ
DGGLWLRQ WR DQ\ SURYLGHG ZLWKLQ WKH 3& WR HQVXUH VDIHW\�

� 8VH WKH 8QLWV RQO\ ZLWK WKH SRZHU VXSSOLHV DQG YROWDJHV VSHFLILHG LQ WKH RSHUD�
WLRQ PDQXDOV� 2WKHU SRZHU VXSSOLHV DQG YROWDJHV PD\ GDPDJH WKH 8QLWV�

� 7DNHPHDVXUHV WR VWDELOL]H WKH SRZHU VXSSO\ WR FRQIRUP WR WKH UDWHG VXSSO\ LI LW
LV QRW VWDEOH�

� 3URYLGH FLUFXLW EUHDNHUV DQG RWKHU VDIHW\ PHDVXUHV WR SURYLGH SURWHFWLRQ
DJDLQVW VKRUWV LQ H[WHUQDO ZLULQJ�

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH UDWHG LQSXW YROWDJH WR ,QSXW 8QLWV� 7KH
,QSXW 8QLWV PD\ EH GHVWUR\HG�

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH PD[LPXP VZLWFKLQJ FDSDFLW\ WR 2XWSXW
8QLWV� 7KH 2XWSXW 8QLWV PD\ EH GHVWUR\HG�

� $OZD\V GLVFRQQHFW WKH /* WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH WHVWV�
� $OZD\V JURXQG WKH V\VWHP WR ��� W RU OHVV ZKHQ LQVWDOOLQJ WKH V\VWHP WR SUR�
WHFW DJDLQVW HOHFWULFDO VKRFN�

� ,QVWDOO DOO 8QLWV DFFRUGLQJ WR LQVWUXFWLRQV LQ WKH RSHUDWLRQ PDQXDOV� ,PSURSHU
LQVWDOODWLRQ PD\ FDXVH IDXOW\ RSHUDWLRQ�

� 3URYLGH SURSHU VKLHOGLQJ ZKHQ LQVWDOOLQJ LQ WKH IROORZLQJ ORFDWLRQV�
� /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU VRXUFHV RI QRLVH�
� /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV�
� /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLDWLRQ�
� /RFDWLRQV QHDU WR SRZHU VXSSO\ OLQHV�

� $OZD\V WXUQ RII WKH SRZHU VXSSO\ WR WKH 3& EHIRUH DWWHPSWLQJ DQ\ RI WKH IROORZ�
LQJ� 3HUIRUPLQJ DQ\ RI WKH IROORZLQJ ZLWK WKH SRZHU VXSSO\ WXUQHG RQ PD\ OHDG
WR HOHFWULFDO VKRFN�
� 0RXQWLQJ RU UHPRYLQJ DQ\8QLWV �H�J�� ,�28QLWV� &388QLW� HWF�� RUPHPRU\
FDVVHWWHV�

� $VVHPEOLQJ DQ\ GHYLFHV RU UDFNV�
� &RQQHFWLQJ RU GLVFRQQHFWLQJ DQ\ FDEOHV RU ZLULQJ�

� %H VXUH WR WLJKWHQ %DFNSODQH VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU
VFUHZV VHFXUHO\�

� 'R QRW DWWHPSW WR WDNH DQ\ 8QLWV DSDUW� WR UHSDLU DQ\ 8QLWV� RU WR PRGLI\ DQ\
8QLWV LQ DQ\ ZD\�

$SSOLFDWLRQ 3UHFDXWLRQV 6HFWLRQ ���
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6(&7,21 �
)HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ

7KLV VHFWLRQ H[SODLQV WKH IHDWXUHV DQG V\VWHP FRQILJXUDWLRQ RI WKH ,6$ &RQWURO 6\VWHP�

��� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 'HYHORSPHQW (QYLURQPHQW 6\VWHP &RQILJXUDWLRQ ([DPSOH �� � � � � � � � � � � � � � � �
����� :RUNLQJ (QYLURQPHQW 6\VWHP &RQILJXUDWLRQ ([DPSOH �� � � � � � � � � � � � � � � � � � � �



�

��� )HDWXUHV
7KH ,6$&RQWURO 8QLW LV D&386SHFLDO ,�28QLW ZLWK SHUVRQDO FRPSXWHU IXQFWLRQV�
,W FDQ EH FRQQHFWHG WR &9�VHULHV 3URJUDPPDEOH&RQWUROOHUV DQG WR DZLGH VHOHF�
WLRQ RI FRPPHUFLDOO\ DYDLODEOH SHULSKHUDO GHYLFHV IRU SHUVRQDO FRPSXWHUV WR FRQ�
ILJXUH D KLJKO\ DGYDQFHG V\VWHP� 7KH ,6$ &RQWURO 8QLW RIIHUV WKH IROORZLQJ IHD�
WXUHV�

7KH ,6$ &RQWURO 8QLW FDQ EH PRXQWHG WR WKH VDPH &9�VHULHV &38 %DFNSODQH
WKDW LV FXUUHQWO\ EHLQJ XVHG� 0RUHRYHU� E\ XVLQJ DQ ,6$ %XV ([SDQGHU� LW LV SRV�
VLEOH WR FRQQHFW XS WR WZR KDOI�VL]H FRPPHUFLDOO\ DYDLODEOH ,6$ ERDUGV IRU FRP�
PXQLFDWLRQV� GDWD ILOHV� ,�2� DQG VR RQ� 7KLV DOORZV WKH XVHU WR VHW XS D V\VWHP
VXFK DV WKDW VKRZQ LQ ��� 6\VWHP &RQILJXUDWLRQ�

3&0&,$ ��� 8VDELOLW\ 7KH ,6$ &RQWURO 8QLW KDV WZR EXLOW�LQ 3& FDUG LQWHUIDFH VORWV LQ FRQIRUPLW\ ZLWK
WKH VWDQGDUGV RI 3&0&,$ ��� �H[FHSW IRU ���9 FDUGV�� (LWKHU WZR W\SH ,�,, 3&
FDUGV RU RQH W\SH ,,, 3& FDUG FDQ EH LQVWDOOHG� $ ZLGH UDQJH RI IXQFWLRQV FDQ EH
VXSSRUWHG E\ XVLQJ FRPPHUFLDOO\ DYDLODEOH 3& FDUGV�

7KH ,6$ &RQWURO 8QLW VXSSRUWV D &38 EXV LQWHUIDFH HTXLYDOHQW WR WKH
&9����93PPP 3HUVRQDO &RPSXWHU 8QLW� %HFDXVH WKH 8QLW FRPPXQLFDWHV
ZLWK WKH 3& YLD WKH &38 EXV� WKLV IDFLOLWDWHV KLJK�VSHHG FRPPXQLFDWLRQV� $OO RI
WKH OLEUDULHV DQG GULYHUV QHHGHG IRU XVLQJ WKH &38 EXV DUH SURYLGHG� VR SUR�
JUDPPLQJ LVPDGH HDV\� )RU H[SODQDWLRQV RI OLEUDULHV� UHIHU WR WKH&9�VHULHV3HU�
VRQDO &RPSXWHU 8QLW 7HFKQLFDO 0DQXDO �:�����

+LJK 5HOLDELOLW\ 7KH ,6$ &RQWURO 8QLW·V EXLOW�LQ 520 FRQWDLQV 06�'26 9HU� �� DQG WKH 8QLW DOVR
KDV D EXLOW�LQ IODVK 520 ��0 E\WHV�� 7KLV HQDEOHV FRPPXQLFDWLRQV ZLWKRXW D
KDUG GLVN DQG SURYLGHV D KLJK OHYHO RI UHOLDELOLW\ LQ )$ HQYLURQPHQWV�

,6$ %RDUG &RQQHFWDELOLW\ WR
6WDQGDUG %DFNSODQHV

6XSSRUW IRU &38 %XV
,QWHUIDFH (TXLYDOHQW WR
3HUVRQDO &RPSXWHU 8QLW

)HDWXUHV 6HFWLRQ ���



�

��� 6\VWHP &RQILJXUDWLRQ
7KH ,6$ &RQWURO 8QLW ZDV GHVLJQHG IRU XVH LQ ERWK DQ DSSOLFDWLRQ GHYHORSPHQW
HQYLURQPHQW DQG D ZRUNLQJ HQYLURQPHQW� WKHUHE\ SURYLGLQJ FRVW VDYLQJV FRYHU�
LQJ ERWK GHYHORSPHQW DQG RSHUDWLRQV� ([DPSOHV RI V\VWHP FRQILJXUDWLRQV IRU
HDFK RI WKHVH HQYLURQPHQWV DUH VKRZQ EHORZ�

����� 'HYHORSPHQW (QYLURQPHQW 6\VWHP &RQILJXUDWLRQ ([DPSOH
7KH IROORZLQJ LOOXVWUDWLRQ VKRZV DQ H[DPSOH RI DQ HQYLURQPHQW IRU DSSOLFDWLRQ
GHYHORSPHQW�

&38 %XV ([SDQGHU

&38 %XV $GDSWHU %RDUG

3& &DUG ,QWHUIDFH %RDUG

3HUVRQDO FRPSXWHU

,Q DQ DSSOLFDWLRQ GHYHORSPHQW HQYLURQPHQW�
WKH ,6$ &RQWURO 8QLW� +DUG 'LVN 8QLW� DQG
,6$ %XV ([SDQGHU QHHG QRW EH PRXQWHG�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



�

����� :RUNLQJ (QYLURQPHQW 6\VWHP &RQILJXUDWLRQ ([DPSOH
7KH IROORZLQJ LOOXVWUDWLRQ VKRZV DQ H[DPSOH RI D V\VWHP FRQILJXUDWLRQ IRU RSHUD�
WLRQV�

,6$ %XV ([SDQGHUV �WZR�

,6$ &RQWURO 8QLW

7HOHSKRQH OLQH

0RGHP

65$0
FDUG

3HUVRQDO FRPSXWHU 3HUVRQDO FRPSXWHU

(WKHU 1HW

/DSWRS SHUVRQDO FRPSXWHU

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���
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6(&7,21 �
&RPSRQHQWV DQG 7KHLU )XQFWLRQV

7KLV VHFWLRQ SURYLGHV EDVLF H[SODQDWLRQV RI WKH LQGLYLGXDO V\VWHP FRPSRQHQWV DQG WKHLU IXQFWLRQV�2SHQHDFK RI WKH ER[HV DQG
FKHFN WR EH VXUH WKDW QRWKLQJ LV PLVVLQJ�

��� &9����,'.���( 'HYHORSHU·V .LW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &9����%(;�� &38 %XV ([SDQGHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� �*�)��%3��� &38 %XV $GDSWHU %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� �*�)��3&0�� 3& &DUG ,QWHUIDFH %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &9����&1��� &38 %XV ([WHQVLRQ &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &9����,63���,63�� ,6$ &RQWURO 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &9����,6;�� ,6$ %XV ([SDQGHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &9����,6%���,6%�� ,6$ 6XE�EDFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &9����,6%�� ,6$ 6XE�EDFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &9����,6%�� ,6$ 6XE�EDFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &9����,'.���( 'HYHORSHU·V .LW
7KH 'HYHORSHU·V .LW� ZKLFK RIIHUV DQ DSSOLFDWLRQ GHYHORSPHQW HQYLURQPHQW�
FRQVLVWV RI WKH IRXU FRPSRQHQWV GHVFULEHG EHORZ� &KHFN WR EH VXUH WKDW WKH
LWHPV \RX KDYH PDWFK WKH RQHV VKRZQ LQ WKH LOOXVWUDWLRQV�

����� &9����%(;�� &38 %XV ([SDQGHU

7KLV 8QLW H[WHQGV WKH &38 EXV IURP WKH &38 %DFNSODQH� ,W LV PRXQWHG WR WKH
&38 %DFNSODQH�

&38 %XV ([SDQGHU

����� �*�)��%3��� &38 %XV $GDSWHU %RDUG

7KLV LV DQ ,6$ ERDUG ZLWK D &38EXV LQWHUIDFH� ,W LVPRXQWHG LQ WKH ,6$ EXV VORW RI
WKH SHUVRQDO FRPSXWHU�

$ IORSS\ GLVN FDOOHG ´6\VWHP'LVNµ LV LQFOXGHG� ,W FRQWDLQV WKH&38EXV GULYHU DQG
WKH YDULRXV OLEUDULHV�

&38 %XV $GDSWHU %RDUG 6\VWHP 'LVN �RQH�

&9����,'.���( 'HYHORSHU·V .LW 6HFWLRQ ���



��

����� �*�)��3&0�� 3& &DUG ,QWHUIDFH %RDUG
7KLV LV DQ ,6$ ERDUG ZLWK D 3& FDUG LQWHUIDFH� ,W LV PRXQWHG LQ WKH ,6$ EXV VORW RI
WKH SHUVRQDO FRPSXWHU�
$ IORSS\ GLVN FDOOHG ´6\VWHP'LVNµ LV LQFOXGHG� ,W FRQWDLQV WKH VRIWZDUH IRU WKH 3&
FDUG LQWHUIDFH�

3& &DUG ,QWHUIDFH %RDUG 6\VWHP 'LVN �RQH�

����� &9����&1��� &38 %XV ([WHQVLRQ &DEOH
7KLV FDEOH FRQQHFWV WKH &38 %XV $GDSWHU %RDUG DQG WKH &38 %XV ([SDQGHU� ,W
LV WKH VDPH DV WKH FDEOH WKDW FRQQHFWV WKH&9����,&��� ,�2&RQWURO 8QLW DQG WKH
&9����,,��� ,�2 ,QWHUIDFH 8QLW�

&38 %XV ([WHQVLRQ &DEOH

&9����,'.���( 'HYHORSHU·V .LW 6HFWLRQ ���



��

��� &9����,63���,63�� ,6$ &RQWURO 8QLW
7KH&9����,63���,63�� ,6$&RQWURO 8QLW LV VKRZQ EHORZ�&KHFN WR EH VXUH WKDW
WKH LWHP \RX KDYH PDWFKHV WKH RQH VKRZQ LQ WKH LOOXVWUDWLRQ� 7KH &9����,63��
KDV DQ 138 �QXPHULFDO SURFHVVRU XQLW�� ZKLOH WKH &9����,63�� GRHV QRW�

,6$ &RQWURO 8QLW

��� &9����,6;�� ,6$ %XV ([SDQGHU
7KLV 8QLW LV XVHG IRU FRQQHFWLQJ DQ ,6$ ERDUG WR WKH ,6$ &RQWURO 8QLW� ,W LV WKH
VDPH DV WKH ,6$ %XV([SDQGHU IRU WKH &9����93PPP� $Q ,6$6XE�EDFNSODQH
LV UHTXLUHG LQ RUGHU WR PRXQW WKH ,6$ %XV ([SDQGHU WR WKH &38 %DFNSODQH�

,6$ %XV ([SDQGHU

&9����,6;�� ,6$ %XV ([SDQGHU 6HFWLRQ ���



��

��� &9����,6%���,6%�� ,6$ 6XE�EDFNSODQH
7KH ,6$ 6XE�EDFNSODQH LV XVHG IRU FRQQHFWLQJ WKH ,6$ &RQWURO 8QLW WR WKH ,6$
%XV ([SDQGHU RU WKH &9����+''�� +DUG 'LVN 8QLW�

����� &9����,6%�� ,6$ 6XE�EDFNSODQH
(LWKHU DQ ,6$ %XV ([SDQGHU RU D +DUG 'LVN 8QLW FDQ EH PRXQWHG LQ DGGLWLRQ WR
WKH ,6$ &RQWURO 8QLW�
7KH VHW LQFOXGHV WZR SODWHV� WZR ELQGLQJ VFUHZV� DQG IRXU IODW�KHDG VFUHZV�
7KHVH DUH XVHG WR VHFXUH WKH &9����,6%�� ,6$ 6XE�EDFNSODQH WR WKH &38
%DFNSODQH�

,6$ 6XE�EDFNSODQH

%LQGLQJ
VFUHZV ���

)ODW�KHDG
VFUHZV ���

3ODWHV ���

&9����,6%���,6%�� ,6$ 6XE�EDFNSODQH 6HFWLRQ ���



��

����� &9����,6%�� ,6$ 6XE�EDFNSODQH
(LWKHU ,6$ %XV ([SDQGHUV RU +DUG 'LVN 8QLWV �� 8QLWV PD[�� FDQ EH PRXQWHG LQ
DGGLWLRQ WR WKH ,6$ &RQWURO 8QLW�
7KH VHW LQFOXGHV WZR SODWHV� IRXU ELQGLQJ VFUHZV� DQG IRXU IODW�KHDG VFUHZV�
7KHVH DUH XVHG WR VHFXUH WKH &9����,6%�� ,6$ 6XE�EDFNSODQH WR WKH &38
%DFNSODQH�

,6$ 6XE�EDFNSODQH

%LQGLQJ
VFUHZV ���

)ODW�KHDG
VFUHZV ���

3ODWHV ���

&9����,6%���,6%�� ,6$ 6XE�EDFNSODQH 6HFWLRQ ���



��

6(&7,21 �
%HIRUH 2SHUDWLRQ

7KLV VHFWLRQ RXWOLQHV WKH VWHSV LQYROYHG IURP 'HYHORSHU·V .LW� ,6$ &RQWURO 8QLW� DQG SHULSKHUDO GHYLFH VHWWLQJV RQ XS WR WKH
SRLQW RI RSHUDWLRQ� %H VXUH \RX KDYH UHDG WKLV VHFWLRQ DQG XQGHUVWRRG DOO RI WKH SURFHGXUHV EHIRUH DWWHPSWLQJ WR DFWXDOO\PDNH
WKH VHWWLQJV RU GR DQ\ SURJUDPPLQJ�

��� 2XWOLQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URFHGXUHV DQG 5HIHUHQFH ,WHPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 2XWOLQH
7KH SURFHGXUHV XS WR WKH SRLQW RI RSHUDWLRQ DUH RXWOLQHG EHORZ� %H VXUH WR IDPLO�
LDUL]H \RXUVHOI ZLWK WKLV EDVLF IORZ RI RSHUDWLRQV�
7KHVH SURFHGXUHV DUH H[SODLQHG LQ PRUH GHWDLO LQ ��� 3URFHGXUHV DQG 5HIHU�
HQFH ,WHPV�

'HYHORSHU·V .LW 6HWXS
%XLOG WKH DSSOLFDWLRQ GHYHORSPHQW HQYLURQPHQW�

&9�VHULHV 3& 6HWXS
6HW WKH ,�2 WDEOH�

3URJUDPPLQJ
&UHDWH WKH SURJUDP DW WKH SHUVRQDO FRPSXWHU�

3URJUDP 'HEXJJLQJ
'HEXJ WKH SURJUDP�

,6$ &RQWURO 8QLW 6HWXS
%XLOG WKH ZRUNLQJ HQYLURQPHQW�

3URJUDP 7UDQVIHU
7UDQVIHU WKH SURJUDP IURP WKH SHUVRQDO FRPSXWHU WR WKH ,6$ &RQWURO 8QLW�

2SHUDWLRQ &KHFN DW ,6$ &RQWURO 8QLW
&KHFN WKH WUDQVIHUUHG SURJUDP DW WKH DFWXDO 8QLW�

2SHUDWLRQ

2XWOLQH 6HFWLRQ ���



��

��� 3URFHGXUHV DQG 5HIHUHQFH ,WHPV
7KLV VHFWLRQ RXWOLQHV WKH VWHSV LQYROYHG IURP 'HYHORSHU·V .LW� ,6$ &RQWURO 8QLW�
DQG SHULSKHUDO GHYLFH VHWWLQJV RQ XS WR WKH SRLQW RI DSSOLFDWLRQ GHYHORSPHQW DQG
RSHUDWLRQ� %H VXUH WKDW \RX WKRURXJKO\ XQGHUVWDQG DOO RI WKHVH SURFHGXUHV� 5HI�
HUHQFHV IRU IXUWKHU UHDGLQJ DUH SURYLGHG IRU HDFK SURFHGXUH�

�� 'HYHORSHU·V .LW 6HWXS %XLOG WKH DSSOLFDWLRQ GHYHORSPHQW HQYLURQPHQW E\ LQVWDOOLQJ WKH SHUVRQDO FRP�
SXWHU KDUGZDUH DQG VRIWZDUH DQG WKH &38 ([SDQGHU� )RU GHWDLOV UHJDUGLQJ WKH
KDUGZDUH DQG VRIWZDUH VHWXS� UHIHU WR 6HFWLRQ � 'HYHORSHU·V .LW 6HWXS�
� &38 %XV $GDSWHU 6HWXS

0DNH WKH VHWWLQJV IRU FRQQHFWLQJ WKH &38 EXV IURP WKH &38 %XV ([SDQGHU
WR WKH SHUVRQDO FRPSXWHU�

� &38 %XV ([SDQGHU 6HWXS

0DNH WKH VHWWLQJV IRU H[WHQGLQJ WKH &38 EXV IURP WKH &38 %DFNSODQH�
� 3& &DUG ,QWHUIDFH %RDUG�'ULYHU 6HWXS

7KLV LV WKH VHWXS IRU XVLQJ D 3& FDUG DW WKH SHUVRQDO FRPSXWHU�
� &38 %XV 'ULYHU ,QVWDOODWLRQ

6HW &21),*�6<6 WR LQVWDOO WKH &38 EXV GULYHU� (00����(;(PXVW DOVR EH
VHW�

� &RPSLOHU ,QVWDOODWLRQ

,QVWDOO WKH FRPSLOHU WKDW LV WR EH XVHG�

�� &9�VHULHV 3& 6HWXS �&9�VHULHV 3& ,�2 7DEOH 6HWWLQJV

8VH D WRRO VXFK DV 6<60$& 6XSSRUW 6RIWZDUH WR PDNH WKH VHWWLQJV VR WKDW
WKH ,6$ &RQWURO 8QLW ZLOO EH UHFRJQL]HG E\ WKH &9�VHULHV 3&�

�� 3URJUDPPLQJ 3URJUDPPLQJ

&UHDWH WKH DSSOLFDWLRQV�

�� 3URJUDP 'HEXJJLQJ 'HEXJ WKH SURJUDP XVLQJ WKH GHEXJJHU
WKDW FRPHV ZLWK WKH FRPSLOHU�

�� ,6$ &RQWURO 8QLW 6HWXS
� 6ZLWFK 6HWWLQJV

0DNH WKH XQLW QXPEHU� &RQVROH� FRPPXQLFDWLRQV SRUW� DQG V\VWHP VHWWLQJV�
� 0RXQWLQJ WKH ,6$ &RQWURO 8QLW DQG
3HULSKHUDO 'HYLFHV

0RXQW WKH ,6$ &RQWURO 8QLW� ,6$ ([SDQGHU� HWF�� WR WKH 3&�
� ,6$ &RQWURO 8QLW DQG 6RIWZDUH 6HWXS

0DNH WKH VHWWLQJV IRU WKH V\VWHP VRIWZDUH�

�� 7UDQVIHUULQJ WKH 3URJUDP
� 7UDQVIHU WKH SURJUDP IURP WKH SHUVRQDO
FRPSXWHU WR WKH ,6$ &RQWURO 8QLW� XVLQJ
HLWKHU D 3& FDUG �PHPRU\ FDUG� RU
56����&�

2EVHUYLQJ WKH LQGLFDWRU VWDWXV� FRQQHFW WKH WHUPLQDOV DQG FKHFN IRU WKH IROORZLQJ
SRLQWV�
� &38 VSHHG HUURUV
� 7LPLQJ HUURUV
� 'LVN FRQILJXUDWLRQ HUURUV

�� 2SHUDWLRQ

�� &KHFNLQJ 2SHUDWLRQ DW
WKH ,6$ &RQWURO 8QLW

���

���

���� ���

���

0DQXDO DWWDFKHG WR FRPSLOHU

���

&KDSWHU �� �

0DQXDO DWWDFKHG WR FRPSLOHU

���

���

���

���� ���

3URFHGXUHV DQG 5HIHUHQFH ,WHPV 6HFWLRQ ���



��

6(&7,21 �
'HYHORSHU·V .LW 6HWXS

7KLV VHFWLRQ H[SODLQV WKH KDUGZDUH DQG VRIWZDUH VHWXS IRU WKH 'HYHORSHU·V .LW�

��� 'HYHORSHU·V .LW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HYHORSHU¶V .LW +DUGZDUH &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HYHORSHU·V .LW 6RIWZDUH &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &38 %XV $GDSWHU %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([WHUQDO 3DUWV 1RPHQFODWXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ',3 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ WKH 5RWDU\ 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ DQG 5HPRYLQJ %RDUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3& &DUG ,QWHUIDFH %RDUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1RPHQFODWXUH DQG )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6KRUW�FLUFXLW 3LQ 6HWWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ DQG 5HPRYLQJ 3& &DUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &38 %XV ([SDQGHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1RPHQFODWXUH DQG )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ WR WKH %DFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ &38 %XV ([SDQVLRQ &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &38 %XV 'ULYHU ,QVWDOODWLRQ DQG 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RS\LQJ WKH &38 %XV 'ULYHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ WKH &38 %XV 'ULYHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3HUVRQDO &RPSXWHU DQG &9�VHULHV 6WDUWXS 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � �

��� 3& &DUG ,QWHUIDFH 'ULYHU 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7HUPLQRORJ\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VDEOH 3& &DUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0LQLPXP +DUGZDUH 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ 'ULYHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RS\LQJ )LOHV IRU 3& &DUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOODWLRQ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'ULYHU ,QVWDOODWLRQ E\ 6HWXS 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 4XLFN 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $GYDQFHG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� )RUPDWWLQJ 3& &DUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )RUPDWWLQJ :LWK )250$7�&20 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )RUPDWWLQJ :LWK 0(0&$5'�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 2WKHU 8WLOLWLHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&0�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&050$1�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&0)',6.�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '(,167$/�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 'ULYHUV DQG 0HPRU\ 0DQDJHPHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 7\SHV RI 3& &DUGV DQG $VVRFLDWHG 'ULYHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 3&0 3OXV 'ULYHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 6XPPDU\ RI 'ULYHU )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 06�)/$6+�6<6 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ )/$6+&03�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &1),*1$0�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&0$7$�6<6 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&0&6)8/�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&007'�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&0))&6�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3&050$1�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 3&06&'�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 3&066�(;( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� &9�VHULHV 3& 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 'HYHORSHU·V .LW
7KLV VHFWLRQ SURYLGHV D JHQHUDO VXPPDU\ RI WKH 'HYHORSHU·V .LW�

7KH 'HYHORSHU·V .LW LV D KDUGZDUH DQG VRIWZDUH VHW IRU GHYHORSLQJ SURJUDPV WR
EH XVHG ZLWK ,6$ FRQWURO V\VWHPV�

1RWH 7KH SXUSRVH RI WKH 'HYHORSHU·V .LW LV SURJUDP GHYHORSPHQW� DQG LW LV QRW LQ�
WHQGHG WR EH EXLOW LQWR D ZRUNLQJ HQYLURQPHQW� )RU LQVWUXFWLRQV RQ EXLOGLQJ D
ZRUNLQJ HQYLURQPHQW� UHIHU WR 6HFWLRQ � ,6$ &RQWURO 8QLW 6HWXS�

����� 'HYHORSHU¶V .LW +DUGZDUH &RQILJXUDWLRQ

7KH 'HYHORSHU·V .LW LQFOXGHV WKH KDUGZDUH VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�

o &38 %XV ([SDQGHU

p &38 %XV ([WHQVLRQ &DEOH

w &38 %XV $GDSWHU %RDUG

q 3& &DUG ,QWHUIDFH %RDUG

o &9����%(;�� &38 %XV ([SDQGHU
7KH &38 %XV ([SDQGHU PRXQWV WR WKH &38 %DFNSODQH DQG H[WHQGV WKH &38
EXV�

w �*�)��%3��� &38 %XV $GDSWHU %RDUG
7KH &38 %XV $GDSWHU %RDUG LV DQ ,6$ ERDUG ZLWK D &38 EXV LQWHUIDFH� ,W LV
PRXQWHG LQ WKH ,6$ EXV VORW RI WKH SHUVRQDO FRPSXWHU�

p &9����&1��� &38 %XV ([WHQVLRQ &DEOH
7KLV FDEOH FRQQHFWV WKH &38 %XV $GDSWHU %RDUG DQG WKH &38 %XV ([SDQGHU�

q �*�)��3&0�� 3& &DUG ,QWHUIDFH %RDUG
7KH 3& &DUG ,QWHUIDFH %RDUG LV DQ ,6$ ERDUG ZLWK D 3& FDUG LQWHUIDFH� ,W LV
PRXQWHG LQ WKH ,6$ EXV VORW RI WKH SHUVRQDO FRPSXWHU�

'HYHORSHU·V .LW 6HFWLRQ ���



��

����� 'HYHORSHU·V .LW 6RIWZDUH &RQILJXUDWLRQ
7KH 'HYHORSHU·V .LW LQFOXGHV WKH VRIWZDUH VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�

&38 %XV $GDSWHU %RDUG 6\VWHP 'LVN &RQWHQWV &KDUW
?

35* �',5!
),16 GULYHU OLEUDU\

'*,2; &20 ������ �������� �����
3&'*68% /,% ����� �������� ����
3&'*68% 2/% ����� �������� ����
7��� %$7 ��� �������� ����
6$03/( �',5!
603 $60 ����� �������� ����
2%B5(&9 %$6 ����� �������� ����
2%B6(1' %$6 ����� �������� ����
%86/,1. & ����� �������� ����
&<&/,& & ����� �������� ����
'05':7 & ����� �������� ����
(9(17 & ����� �������� ����

'(9 �',5!
'HYLFH GULYHU

6%86 6<6 ������ �������� ����
&9/,% �',5!

&38 EXV OLEUDU\
%$6,& �',5!

%$6/,% /,% ������ �������� ����
%$6/,% 4/% ������ �������� ����
7��� %$7 ��� �������� ����
6$03/( �',5!

64B065' %$6 ����� �������� ����
64B06:5 %$6 ��� �������� ����
64B23(1 %$6 ��� �������� ����
64B5($' %$6 ����� �������� ����
64B67$7 %$6 ����� �������� ����
64B:5,7( %$6 ����� �������� ����

& �',5!

&/,%& /,% ������ �������� ����
&/,%/ /,% ������ �������� ����
&/,%0 /,% ������ �������� ����
&/,%6 /,% ������ �������� ����
6$03/( �',5!

02'( & ����� �������� ����
065' & ����� �������� ����
06:5 & ����� �������� ����
23(1 & ��� �������� ����
3&5' & ����� �������� ����
3&:5 & ����� �������� ����

'HYHORSHU·V .LW 6HFWLRQ ���



��

3& &DUG ,QWHUIDFH %RDUG 6\VWHP 'LVN &RQWHQWV &KDUW
?

3&09&' ��� ������ �������� �����
3&0&6 (;( ������ �������� �����
3&0669' (;( ������ �������� �����
3&0 1(: ����� �������� ����
3&050$1 6<6 ������ �������� �����
'(,167 7;7 ������ �������� �����
3&0)',6. (;( ������ �������� �����
&1),*1$0 (;( ����� �������� �����
3&050$1 (;( ������ �������� �����
3&0:,1 +/3 ������ �������� �����
,167$// (;( ������ �������� �����
3&0:$51 (;( ����� �������� �����
3&066,7 (;( ������ �������� �����
3&007' (;( ������ �������� �����
3&0:,1' '// ����� �������� �����
'(,167$/ (;( ������ �������� �����
3&0:,1 (;( ������ �������� �����
3&0$7$ 6<6 ������ �������� �����
3&066'% (;( ������ �������� �����
3&06&' (;( ������ �������� �����
3&0665& (;( ������ �������� �����
3&0&6)8/ (;( ������ �������� �����
3&0*5283 1(: ����� �������� �����
3&0))&6 (;( ������ �������� �����
3&06(783 (;( ������� �������� �����
3&0,167 7;7 ������ �������� �����
3&06633 (;( ������ �������� �����
3&066&/ (;( ������ �������� �����
3&066&/� (;( ������ �������� �����
3&0669/6 (;( ������ �������� �����
3&0 (;( ������ �������� �����
'306 (;( ������ �������� ����
06�)/$6+ 6<6 ������ �������� ����
)/$6+&03 (;( ������ �������� ����
0(0&$5' (;( ������ �������� ����

7KHUH DUH QR VXEGLUHFWRULHV�

'HYHORSHU·V .LW 6HFWLRQ ���



��

��� &38 %XV $GDSWHU %RDUG
7KH &38 %XV $GDSWHU %RDUG LV DQ ,6$ ERDUG ZLWK D &38 EXV LQWHUIDFH� ,W LV
PRXQWHG LQ WKH ,6$ EXV VORW RI WKH SHUVRQDO FRPSXWHU�
7KLV VHFWLRQ H[SODLQV KRZ WR VHW XS� PRXQW� DQG UHPRYH WKH &38 %XV $GDSWHU
%RDUG�

����� ([WHUQDO 3DUWV 1RPHQFODWXUH
&38 %XV $GDSWHU %RDUG

o ',3 VZLWFK
w 5RWDU\ VZLWFKHV

q &38 EXV H[WHQVLRQ FRQQHFWRU

p ,6$ FRQQHFWRU

o ',3 6ZLWFK
6HWV WKH &38 EXV PHPRU\ DGGUHVV� LQWHUUXSW OHYHO� DQG WKH GDWD EXV ZLGWK IRU
WKH ,6$ EXV�
w 5RWDU\ 6ZLWFKHV
6HWV WKH XQLW QXPEHU�
p ,6$ &RQQHFWRU
,QVHUWV LQWR WKH SHUVRQDO FRPSXWHU·V ,6$ EXV VORW�
q &38 %XV ([WHQVLRQ &RQQHFWRU
&RQQHFWV &38 EXV H[WHQVLRQ FDEOH�

����� ',3 6ZLWFK 6HWWLQJV
7KH ',3 VZLWFK VKRZQ EHORZ LV XVHG IRU VHWWLQJ WKH &38 EXV PHPRU\ DGGUHVV�
LQWHUUXSW OHYHO� DQG WKH GDWD EXV ZLGWK IRU WKH ,6$ EXV�

� � � �

2
1

3LQ 6HWWLQJ
�� � &38 EXV PHPRU\ DGGUHVV
� ,QWHUUXSW OHYHO IRU &38 EXV
� 'DWD EXV ZLGWK IRU ,6$ EXV

1RWH �� 7KH SLQV DUH DOO VHW WR 2)) DV WKH GHIDXOW�
�� 7KH ,�2 DGGUHVVHV DUH IL[HG DW ���K WR ���K�

&38 %XV $GDSWHU %RDUG 6HFWLRQ ���



�

�

�

��

6HWWLQJ WKH 0HPRU\ $GGUHVV ',3 VZLWFK SLQV � DQG � VHW WKHPHPRU\ DGGUHVV IRU WKH&38%XV$GDSWHU %RDUG�

&DXWLRQ 'R QRW XVH D PHPRU\ DGGUHVV WKDW LV DOUHDG\ LQ XVH IRU DQRWKHU ,6$ ERDUG� DQG
GR QRW XVH DQ DGGUHVV WKDW LV EHLQJ XVHG IRU D PHPRU\ PDQDJHU VXFK DV
(00����(;(�

7KH IROORZLQJ WDEOH VKRZV WKH VHWWLQJV DQG DGGUHVV DOORFDWLRQV�

3LQ � 3LQ � $GGUHVV DOORFDWLRQV
2)) 2)) �'&���K WR �'))))K
2)) 21 �'����K WR �'%)))K
21 2)) �'����K WR �'�)))K
21 21 �'����K WR �'�)))K

6HWWLQJ WKH ,QWHUUXSW /HYHO 3LQ � VHWV WKH LQWHUUXSW OHYHO�

&DXWLRQ 'R QRW VHW DQ RYHUODSSLQJ LQWHUUXSW OHYHO� %H SDUWLFXODUO\ FDUHIXO QRW WR XVH WKH
VDPH LQWHUUXSW OHYHO DV WKDW EHLQJ XVHG E\ WKH 3& &DUG ,QWHUIDFH %RDUG�

7KH SLQ � VHWWLQJV DUH DV IROORZV�

3LQ VHWWLQJ ,QWHUUXSW OHYHO
21 ,54��
2)) ,54��

'DWD %XV :LGWK IRU ,6$ %XV 3LQ � VHWV WKH GDWD EXV ZLGWK IRU WKH ,6$ EXV�

1RWH 7KH GDWD EXVZLGWK VKRXOG QRUPDOO\ EH VHW WR �� ELWV �WKH GHIDXOW�� 6HW LW WR � ELWV LI
WKH 6$ VLJQDO LV RXWSXW ODWHU WKDQ WKH /$ VLJQDO DW WKH SHUVRQDO FRPSXWHU WKDW LV
EHLQJ XVHG�

7KH SLQ � VHWWLQJV DUH DV IROORZV�

3LQ VHWWLQJ 'DWD EXV ZLGWK
21 � ELWV
2)) �� ELWV

����� 6HWWLQJ WKH 5RWDU\ 6ZLWFKHV
7KH WZR URWDU\ VZLWFKHV VHW WKH XQLW QXPEHU ZLWKLQ D UDQJH RI �� WR ���
6HW WKH URWDU\ VZLWFKHV E\ WXUQLQJ WKHP ZLWK D VPDOO IODW�EODGH VFUHZGULYHU�
7KH VZLWFK RQ WKH OHIW �IDFLQJ WKH 8QLW� VHWV WKH ´��µ GLJLW� DQG WKH VZLWFK RQ WKH
ULJKW VHWV WKH ´�µ GLJLW�

�

�

�

�

�

�

&DXWLRQ 'R QRW VHW D XQLW QXPEHU WKDW LV DOUHDG\ EHLQJ XVHG IRU DQRWKHU 6SHFLDO ,�2 8QLW�

����� ,QVWDOOLQJ DQG 5HPRYLQJ %RDUGV
7KLV VHFWLRQ SURYLGHV H[DPSOHV RI LQVWDOOLQJ DQG UHPRYLQJ WKH&38%XV$GDSWHU
%RDUG LQ D SHUVRQDO FRPSXWHU EXV VORW� 7KH SURFHGXUHV DUH WKH VDPH IRU WKH 3&
&DUG ,QWHUIDFH %RDUG�
)RU LQVWUXFWLRQV UHJDUGLQJ FRYHUV� VORW FRYHUV� FDUG IROGHUV� HWF�� IRU WKH SHUVRQDO
FRPSXWHU LWVHOI� EH VXUH WR UHIHU WR WKH PDQXDO IRU WKH SDUWLFXODU FRPSXWHU WKDW LV
EHLQJ XVHG�

&38 %XV $GDSWHU %RDUG 6HFWLRQ ���



�

��

&DXWLRQ %H VXUH WR WXUQ 2)) WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU EHIRUH LQVWDOOLQJ
RU UHPRYLQJ D ERDUG DQG EH FDUHIXO WR GLVFKDUJH DQ\ VWDWLF HOHFWULFLW\ IURP \RXU
ERG\ EHIRUH KDQGOLQJ D ERDUG�
)DLOXUH WR GR VR FDQ UHVXOW LQ GDPDJH WR FRPSRQHQWV RQ WKH ERDUG RU LQ WKH FRP�
SXWHU�
:KHQ LQVWDOOLQJ RU UHPRYLQJ D ERDUG� EH FDUHIXO QRW WR GDPDJH WKH SHUVRQDO
FRPSXWHU·V LQWHUQDO PHPRU\ RU RWKHU FRPSRQHQWV�

,QVWDOOLQJ D %RDUG )ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR LQVWDOO D ERDUG�

�� �� ���� �� 7XUQ 2)) WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU�

�� 5HPRYH WKH FRYHU IURP WKH SHUVRQDO FRPSXWHU�

�� 5HPRYH WKH FDUG IROGHU�

�� 5HPRYH WKH VFUHZV DQG WDNH RXW WKH VORW FRYHU DV VKRZQ LQ WKH IROORZLQJ
LOOXVWUDWLRQ�

&38 %XV $GDSWHU %RDUG 6HFWLRQ ���



��

�� ,QVHUW WKH ERDUG LQWR WKH ,6$ EXV VORW DV VKRZQ EHORZ� 7KHQ IDVWHQ WKH
VFUHZV� ,I WKHUH LV DQRWKHU ERDUG WR EH LQVWDOOHG� WKHQ LQVHUW LW LQWR DQ RSHQ
VORW DQG IDVWHQ WKH VFUHZV�

�� 5HSODFH WKH FDUG IROGHU�
�� 5HSODFH WKH SHUVRQDO FRPSXWHU·V FRYHU�

7KH LQVWDOODWLRQ LV QRZ FRPSOHWH�

5HPRYLQJ D %RDUG )ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR UHPRYH D ERDUG�

�� �� ���� �� 7XUQ 2)) WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU�
�� 5HPRYH WKH FRYHU IURP WKH SHUVRQDO FRPSXWHU�
�� 5HPRYH WKH FDUG IROGHU�

&38 %XV $GDSWHU %RDUG 6HFWLRQ ���



��

�� 5HPRYH WKH VFUHZV DQG SXOO WKH ERDUG RXW IURP WKH ,6$ EXV VORW DV VKRZQ LQ
WKH IROORZLQJ LOOXVWUDWLRQ�

�� 5HSODFH WKH FDUG IROGHU�
�� 5HSODFH WKH VORW FRYHU�

�� 5HSODFH WKH SHUVRQDO FRPSXWHU·V FRYHU�
7KH ERDUG UHPRYDO SURFHGXUH LV QRZ FRPSOHWH�

&38 %XV $GDSWHU %RDUG 6HFWLRQ ���



��

��� 3& &DUG ,QWHUIDFH %RDUGV
7KH 3&&DUG ,QWHUIDFH %RDUG LV DQ ,6$ ERDUG WKDW HQDEOHV 3& FDUGV WR EH XVHG�
,W LV LQVWDOOHG LQ WKH ,6$ EXV VORW RI WKH SHUVRQDO FRPSXWHU� 7KH SURFHGXUH IRU VHW�
WLQJ LW XS LV H[SODLQHG EHORZ�

7KH LQWHUUXSW OHYHO IRU WKH 3& &DUG ,QWHUIDFH %RDUG LV VHW E\ WKH VRIWZDUH� )RU
GHWDLOV UHJDUGLQJ GULYHU VHWXS� UHIHU WR ��� 3& &DUG ,QWHUIDFH 'ULYHU 6HWXS�

)RU LQVWUXFWLRQV RQ LQVWDOOLQJ DQG UHPRYLQJ 3& &DUG ,QWHUIDFH %RDUGV� UHIHU WR
��� &38 %XV $GDSWHU %RDUGV�

����� 1RPHQFODWXUH DQG )XQFWLRQV
7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKH QDPHV DQG IXQFWLRQV RI WKH 3& &DUG ,QWHU�
IDFH %RDUG·V FRPSRQHQWV�

o 6KRUW�FLUFXLW SLQV

w ,6$ FRQQHFWRU

p 3& FDUG VORW

q (MHFW EXWWRQ

q (MHFW EXWWRQ

o 6KRUW�FLUFXLW 3LQV
7KHVH VHW WKH ,�2 DGGUHVV�

w ,6$ &RQQHFWRU
,QVHUWV LQWR WKH FRPSXWHU·V ,6$ EXV VORW�

p 3& &DUG 6ORW
6ORW IRU LQVWDOOLQJ WKH 3& FDUG�

q (MHFW %XWWRQ
(MHFWV 3& FDUG ZKHQ SUHVVHG�

����� 6KRUW�FLUFXLW 3LQ 6HWWLQJ
6HW WKH ,�2 DGGUHVV ZLWK WKH VKRUW�FLUFXLW SLQ LQ WKH IROORZLQJ ZD\�

:KHQ XVLQJ RQO\ RQH 3& &DUG ,QWHUIDFH %RDUG� EH VXUH WR VHW WKH SLQV VR WKDW
WKH\ DUH VKRUW�FLUFXLWHG DFURVV � DQG �� :KHQ XVLQJ WZR 3& &DUG ,QWHUIDFH
%RDUGV� WKH VKRUW�FLUFXLW SLQ VHWWLQJV PXVW EH GLIIHUHQW IRU WKH WZR %RDUGV�

-7�

� � �

6HWWLQJ ,QGH[ EDVH YDOXH ,�2 DGGUHVV
6KRUW DFURVV � DQG � ��K �(�K��(�K
6KRUW DFURVV � DQG � ��K �(�K��(�K

1RWH 7KH GHIDXOW VHWWLQJ LV IRU VKRUWLQJ DFURVV SLQV � DQG ��

3& &DUG ,QWHUIDFH %RDUGV 6HFWLRQ ���



��

����� ,QVWDOOLQJ DQG 5HPRYLQJ 3& &DUGV
3& FDUGV FDQ EH LQVWDOOHG DQG UHPRYHG RQFH D 3& &DUG ,QWHUIDFH %RDUG KDV
EHHQ LQVWDOOHG LQ WKH SHUVRQDO FRPSXWHU� ,Q WKLV H[DPSOH� WKH ORZHU VORW LV VORW QR�
�� DQG WKH XSSHU VORW LV VORW QR� ��

,QVWDOOLQJ 3& &DUGV ,QVHUW WKH 3& FDUG LQWR WKH 3& FDUG VORW DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�
3XVK WKH FDUG LQ XQWLO LW ORFNV VHFXUHO\ LQWR SODFH�

5HPRYLQJ 3& &DUGV 7R UHPRYH WKH 3& FDUG� SUHVV WKH HMHFW EXWWRQ DV VKRZQ LQ WKH IROORZLQJ LOOXVWUD�
WLRQ� 3UHVVLQJ WKH EXWWRQ RQ WKH OHIW HMHFWV WKH 3& FDUG IURP WKH XSSHU VORW� DQG
SUHVVLQJ WKH EXWWRQ RQ WKH ULJKW HMHFWV WKH 3& FDUG IURP WKH ORZHU VORW�

3& &DUG ,QWHUIDFH %RDUGV 6HFWLRQ ���



��

��� &38 %XV ([SDQGHUV
7KLV VHFWLRQ GHVFULEHV &38%XV ([SDQGHU FRPSRQHQWV DQG WKHLU IXQFWLRQV� DQG
H[SODLQV KRZ WR PRXQW DQ ([SDQGHU DQG FRQQHFW WKH FDEOHV�

)RU GHWDLOV UHJDUGLQJ GULYHU VHWXS� UHIHU WR ��� &38 %XV 'ULYHU ,QVWDOODWLRQ DQG
6WDUWXS�

����� 1RPHQFODWXUH DQG )XQFWLRQV
7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKH QDPHV DQG IXQFWLRQV RI WKH&38%XV([SDQ�
GHU·V FRPSRQHQWV�

o ,QGLFDWRUV

w &38 EXV H[SDQVLRQ
FRQQHFWRU

)URQW RI 8QLW %DFN RI 8QLW

p &38 EXV FRQQHFWRU

o ,QGLFDWRUV
7KH PHDQLQJV RI WKH LQGLFDWRUV DUH VKRZQ LQ WKH IROORZLQJ WDEOH�

'LVSOD\ &RORU /LW FRQGLWLRQ &RPPHQWV
81,7 581 *UHHQ 8QLW RSHUDWLQJ� 'LVSOD\V 81,7 581 VLJQDO VWDWXV�
6<6 (55 5HG (UURU LQ &38 EXV�

� 2UDQJH 8VHU GHILQHG� &DQ EH IUHHO\ XVHG DV SURJUDP ,�2
I K� 2UDQJH 8VHU GHILQHG�

\ S J �
IURP KRVW V\VWHP�

� 2UDQJH 8VHU GHILQHG�
� 2UDQJH 8VHU GHILQHG�
� 2UDQJH 8VHU GHILQHG � (UURU
� 2UDQJH 8VHU GHILQHG � (UURU
� 2UDQJH 8VHU GHILQHG � (UURU
� 2UDQJH 8VHU GHILQHG�

w &38 %XV ([SDQVLRQ &RQQHFWRU
&RQQHFWV WKH &38 EXV H[SDQVLRQ FDEOH�

p &38 %XV &RQQHFWRU
&RQQHFWV WR WKH &38 EXV FRQQHFWRU RQ WKH &38 %DFNSODQH�

&38 %XV ([SDQGHUV 6HFWLRQ ���



��

����� 0RXQWLQJ WR WKH %DFNSODQH

�� �� ���� �� /LQH XS WKH&38%XV([SDQGHU·V&38EXV FRQQHFWRU DV VKRZQ LQ WKH IROORZ�
LQJ LOOXVWUDWLRQ� DQG SXVK WKH 8QLW LQWR SODFH� 7KH &38 %XV ([SDQGHU FDQ EH
PRXQWHG WR DQ\ VORW SRVLWLRQ RQ WKH &38 %DFNSODQH RU RQ DQ ([SDQVLRQ
&38 %DFNSODQH�

�� 6HFXUH WKH 8QLW E\ WLJKWHQLQJ WKH VFUHZV WR D WRUTXH RI ��� 1 : P�

����� &RQQHFWLQJ &38 %XV ([SDQVLRQ &DEOH

�� �� ���� �� &RQQHFW WKH HQG RI WKH &38 EXV H[SDQVLRQ FDEOH ZLWK WKH SURSHU FRQQHFWRU
W\SH WR WKH &38 %XV ([SDQGHU·V &38 EXV H[SDQVLRQ FRQQHFWRU�

&38 %XV ([SDQGHUV 6HFWLRQ ���



��

�� &RQQHFW WKH RWKHU HQG RI WKH &38 EXV H[SDQVLRQ FDEOH WR WKH &38 %XV
$GDSWHU·V &38 EXV H[SDQVLRQ FRQQHFWRU�

��� &38 %XV 'ULYHU ,QVWDOODWLRQ DQG 6WDUWXS
7KLV VHFWLRQ H[SODLQV KRZ WR LQVWDOO WKH &38 %XV 'ULYHU DQG KRZ WR UXQ WKH VWDUW�
XS SURFHGXUHV IRU WKH SHUVRQDO FRPSXWHU DQG &9�VHULHV 3&�

����� &RS\LQJ WKH &38 %XV 'ULYHU
&RS\ WKH&38%XV'ULYHU �6%86�6<6� WR WKH KDUG GLVN RI WKH SHUVRQDO FRPSXWHU
IURP WKH V\VWHP GLVN WKDW FRPHV ZLWK WKH &38%XV $GDSWHU %RDUG� &RS\ LW WR WKH
URRW GLUHFWRU\ RI WKH GULYH IRU VWDUWLQJ WKH V\VWHP� �6%86�6<6 FDQ EH IRXQG LQ
?'(9 RQ WKH V\VWHP GLVN�

����� ,QVWDOOLQJ WKH &38 %XV 'ULYHU
$GG WKH IROORZLQJ OLQH WR &21),*�6<6 WR LQVWDOO WKH &38 %XV 'ULYHU�

'(9,&(  Q�?6%86�6<6�9���&��%���:�

2SWLRQ�Q� 'ULYHU QDPH�

6%86�6<6PXVW EH GHVFULEHG DIWHU WKH NH\ERDUG GULYHU� RU LW ZLOO QRW EH SRVVLEOH
WR XVH WKH (VFDSH .H\ WR H[LW�

2SWLRQV 7KH IROORZLQJ RSWLRQV FDQ EH GHVLJQDWHG IRU 6%86�6<6�

�9QQ
7RPDNH D GLUHFW UHTXHVW� GHVLJQDWH DQ LQWHUUXSW QXPEHU ´QQµ IURP �� WR �� ���+
WR ��+�� 'LUHFW UHTXHVW SURFHVVLQJ ZLOO QRW EH H[HFXWHG LI DQ\ RWKHU QXPEHUV DUH
GHVLJQDWHG� )RU GHWDLOV UHJDUGLQJ GLUHFW UHTXHVWV� UHIHU WR ��� 8VLQJ WKH &38
%XV 'ULYHU� 'HVLJQDWH ´��µ ZKHQ XVLQJ D ),16 'ULYHU� ),16 /LEUDU\� RU &38 %XV
'ULYHU�

�&QQ
7KLV VSHFLILHV WKH QXPEHU RI UHWULHV ZKHQ D &38 EXV HUURU RFFXUV� $Q\ QXPEHU
IURP � WR �� FDQ EH VHW� ,I D QXPEHU RXWVLGH RI WKLV UDQJH LV VSHFLILHG� WKH GULYHU
ZLOO UHFRJQL]H LW DV ´���µ ,I WKLV RSWLRQ LV QRW VSHFLILHG� QR UHWULHV ZLOO EH FDUULHG RXW�
,QFUHDVH WKLV YDOXH ZKHQ TXLWWLQJ ZLWK 3& EXV\�

&38 %XV 'ULYHU ,QVWDOODWLRQ DQG 6WDUWXS 6HFWLRQ ���



�

��

�%QQ
7KLV VSHFLILHV WKH QXPEHU RI HYHQW VHUYLFH UHFHSWLRQ EXIIHUV� $Q\ QXPEHU IURP �
WR �� FDQ EH VHW� ,I QR QXPEHU LV VSHFLILHG� WKH GHIDXOW LV ´���µ 6HWWLQJ D VPDOOHU
QXPEHU GHFUHDVHV WKH DPRXQW RI PHPRU\ RFFXSLHG E\ WKH &38 %XV 'ULYHU�
0DNH WKH VHWWLQJ DFFRUGLQJ WR WKH V\VWHP WKDW LV EHLQJ XVHG�

�:QQ
7KLV VSHFLILHV WKH ZDLWLQJ WLPH ZKHQ WKH &9�VHULHV 3RZHU 6XSSO\ LV WXUQHG 21�
LQ XQLWV RI DSSUR[LPDWHO\ RQH VHFRQG� ,I WKLV RSWLRQ LV QRW VSHFLILHG� WKH GHIDXOW LV
D ZDLW RI �� VHFRQGV�

1RWH �� ,I DQ (06 'ULYHU LV LQVWDOOHG� GR QRW RYHUODS WKH PHPRU\ VSDFH XVHG E\ WKH
&38 %XV $GDSWHU %RDUG�

([DPSOH� '(9,&(  &�?'26?(00����(;( 5$0 ; '&��ï')))

�� :KHQ XVLQJ VKDGRZPHPRU\� GR QRW RYHUODS WKHPHPRU\ VSDFH XVHG E\ WKH
&38 %XV $GDSWHU %RDUG�

�� ,QVWDOO WKH &38 %XV 'ULYHU EHIRUH WKH 3& &DUG 'ULYHU� ,I LQVWDOOLQJ LW DIWHU�
ZDUGV FDQQRW EH DYRLGHG� WKHQ PDNH VXUH WKDW WKH KDUGZDUH VHULHV
�PHPRU\� ,54� ,�2� XVHG E\ WKH &38%XV $GDSWHU %RDUG LV QRW FRQWUROOHG E\
WKH 3& FDUG·V VRIWZDUH� )RU GHWDLOV� UHIHU WR ������ 3&050$1�(;(�

����� 3HUVRQDO &RPSXWHU DQG &9�VHULHV 6WDUWXS 3URFHGXUH
)ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR VWDUW XS WKH SHUVRQDO FRPSXWHU DQG &9�
VHULHV 3&�

�� �� ���� �� 7XUQ 21 WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU� ,I WKH GULYHU LV FRUUHFWO\
LQVWDOOHG� WKH IROORZLQJ PHVVDJHV ZLOO DSSHDU� �7KH PHVVDJHV HQFORVHG LQ
SDUHQWKHVHV DUH QRW DFWXDOO\ GLVSOD\HG��

�*�)��%3��� 0HPRU\ DGGUHVV '&���'))) ,5���

�&38 %XV $GDSWHU PHPRU\ DGGUHVV DQG LQWHUUXSW QXPEHU�

7XUQ RQ 3/& ZLWKLQ �� VHFRQGV

�0HVVDJH SURPSWLQJ XVHU WR WXUQ 21 SRZHU VXSSO\�

�� 7XUQ 21 WKH SRZHU VXSSO\ WR WKH &90��&9 ZKHQ WKH DERYH PHVVDJH DS�
SHDUV� ,I WKH 3&·V FRPPXQLFDWLRQV DUH QRUPDO� WKH IROORZLQJ PHVVDJH ZLOO
DSSHDU�

6%86�6<6� &9 &38 ,�) '5,9(5 9HU� ����

7URXEOHVKRRWLQJ ,I WKH 3&·V FRPPXQLFDWLRQV DUH QRW QRUPDO� WKH IROORZLQJ PHVVDJH ZLOO DSSHDU�

6%86�6<6� &9 &38 ,�) '5,9(5 FDQ·W EH LQVWDOOHG�

,I WKLV PHVVDJH DSSHDUV� ORRN DW WKH 6<6 (55 LQGLFDWRU RQ WKH IURQW RI WKH
&38 %XV ([SDQGHU DQG DW XVHU LQGLFDWRUV � WR � WR GHWHUPLQH WKH FRQWHQW RI
WKH HUURU� DQG WKHQ H[HFXWH WKH HUURU SURFHVVLQJ� )RU GHWDLOV UHJDUGLQJ HUURU
SURFHVVLQJ DQG WKH PHDQLQJV RI LQGLFDWRUV� UHIHU WR ��� ,QGLFDWRUV� )RU GH�
WDLOV UHJDUGLQJ ,�2 WDEOH VHWWLQJV� UHIHU WR ���� &9�VHULHV 3& 6HWXS�

7KH IROORZLQJ PHVVDJH ZLOO WKHQ DSSHDU�

7XUQ RII 3/&� $QG UH�ORDG 6%86�6<6

)LUVW WXUQ 2)) WKH SRZHU VXSSO\ WR WKH 3&� DQG WKHQ UHSHDW WKH VWDUWXS SUR�
FHGXUH RXWOLQHG DERYH�

&DXWLRQ %H VXUH WR WXUQ 21 WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU EHIRUH WKH 3&� ,I
WKH3& LV DOUHDG\ SRZHUHG XSZKHQ WKH FRPSXWHU LV WXUQHG21� WKH FRPSXWHUZLOO
QRW RSHUDWH SURSHUO\�

&38 %XV 'ULYHU ,QVWDOODWLRQ DQG 6WDUWXS 6HFWLRQ ���



��

��� 3& &DUG ,QWHUIDFH 'ULYHU 6HWXS
7KLV VHFWLRQ H[SODLQV KRZ WR LQVWDOO WKH GULYHU UHTXLUHG IRU XVLQJ 3& FDUGV�

����� 7HUPLQRORJ\

3&0 3OXV RU 3&0� 7KLV LV D WUDGHPDUN RI 3KRHQL[ 7HFKQRORJLHV� /WG� ZKLFK LQGLFDWHV D JURXS RI ILOHV
IRU XVLQJ 3& FDUGV�

3& &DUG 0HPRU\ RU ,�2 FDUG FRQIRUPLQJ WR 3&0&,$ VWDQGDUGV�

&OLHQW $OO SURJUDPV XVLQJ &DUG 6HUYLFHV �GULYHUV� XWLOLW\ SURJUDPV��

3&0&,$ $FURQ\P IRU ´3HUVRQDO &RPSXWHU 0HPRU\ &DUG ,QWHUQDWLRQDO $VVRFLDWLRQ�µ

:LQGRZ $Q DUHD LQ 3HUVRQDO &RPSXWHU 8QLW PHPRU\� RU RQ DQ ,�2 ERDUG� WKDW LV DOORFDWHG
IRU 3& FDUGV�

����� 8VDEOH 3& &DUGV
7\SH ,� ,,� RU ,,, 3& FDUGV FRQIRUPLQJ WR 3&0&,$��� FDQ EH XVHG� �2QO\ RQH W\SH
,,, 3& FDUG FDQ EH XVHG�� $Q\ 3& FDUGV WKDW DUH XVHG PXVW VXSSRUW 3&0 3OXV�
7KH IROORZLQJ 3& FDUGV FDQ EH XVHG�

� 65$0 FDUGV

� )/$6+ FDUGV

� $7$ LQWHUIDFH FDUGV

����� 0LQLPXP +DUGZDUH 5HTXLUHPHQWV
7KH SHUVRQDO FRPSXWHU PXVW PHHW WKH IROORZLQJ FRQGLWLRQV LQ RUGHU WR XVH 3&0
3OXV� %H VXUH WKDW WKHVH FRQGLWLRQV DUH PHW EHIRUH LQVWDOOLQJ 3&0 3OXV�

� $W OHDVW �0 E\WHV RI 5$0�

� $W OHDVW ���. E\WHV RI DYDLODEOH VSDFH RQ WKH KDUG GLVN�

� $W OHDVW DQ ����� &38�

1RWH :KHQ D GLIIHUHQW W\SH RI 3& FDUG LV LQVHUWHG LQWR WKH VDPH VORW� DQ HUURU PD\
RFFXU� ,I DQ HUURU RFFXUV� LQWHUUXSW DFFHVV WR WKH QHZ FDUG� UHSODFH LW ZLWK WKH SUH�
YLRXV FDUG� DFFHVV WKH SUHYLRXV FDUG XVLQJ WKH ',5 FRPPDQG� DQG UHSODFH WKH
SUHYLRXV FDUG ZLWK WKH QHZ FDUG DQG FKHFN LWV RSHUDWLRQ�

����� ,QVWDOOLQJ 'ULYHUV
,Q D QRUPDO V\VWHP� WKH UHTXLUHG ILOHV DQG DUH FRSLHG DQG WKH GULYHUV DUH FRSLHG
DQG LQVWDOOHG XVLQJ WKH LQVWDOOHU �,167$//�(;(� DQG VHWXS SURJUDP �3&06(�
783�(;(�� :KHQ WKH LQVWDOOHU LV H[HFXWHG� WKH VHWXS SURJUDP LV WKHQ H[HFXWHG
DXWRPDWLFDOO\�

7KH ILOHV QHFHVVDU\ IRU WKH 3& FDUG DUH FRSLHG WR WKH KDUG GLVN E\ WKH LQVWDOOHU�
DQG WKH GULYHUV UHTXLUHG E\ WKH 3& FDUGV WKDW DUH EHLQJ XVHG DUH DXWRPDWLFDOO\
LQVWDOOHG E\ WKH VHWXS SURJUDP� 7KLV LV GRQH VLPSO\ E\ PHDQV RI DQ RQ�VFUHHQ
VSHFLILFDWLRQ� WKHUHE\ DYRLGLQJ WKH QHHG IRU FRPSOLFDWHG VHWWLQJV�

,Q DQ HQYLURQPHQW LQ ZKLFK WKH LQVWDOOHU DQG VHWXS SURJUDP FDQQRW EH XVHG� VXFK
DVZKHQ QR GLVSOD\ RU NH\ERDUG DUH FRQQHFWHG WR WKH ,6$&RQWURO 8QLW� RU ZKHQ D
VSHFLDO 3& FDUG LV XVHG� LQVWDOO WKH YDULRXV GULYHUV ZLWKRXW XVLQJ WKH LQVWDOOHU�

3& &DUG ,QWHUIDFH 'ULYHU 6HWXS 6HFWLRQ ���



�
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��� &RS\LQJ )LOHV IRU 3& &DUGV
8VH WKH LQVWDOOHU WR FRS\ 3& FDUG ILOHV IURP WKH V\VWHPGLVN WR WKH KDUG GLVN RI WKH
SHUVRQDO FRPSXWHU� 7KH GULYHU LQVWDOODWLRQ ZLOO EHJLQ DIWHU WKH ILOHV KDYH EHHQ FR�
SLHG�

&DXWLRQ 06�)/$6+�6<6PXVW EH LQVWDOOHG LQ RUGHU WR XVH IODVK FDUGVZKHQ WKH0LFURVRIW
)ODVK )LOH 6\VWHP LV XVHG� %HIRUH WKH LQVWDOO RSHUDWLRQ LV EHJXQ E\ WKH LQVWDOOHU�
ILUVW FRS\ 06�)/$6+�6<6� 0(0&$5'�(;(� DQG )/$6+&03�(;( IURP WKH
V\VWHP GLVN�

&DXWLRQ 7KH LQVWDOOHU FDQ RQO\ RSHUDWH SURSHUO\ LQ (QJOLVKPRGH� %H VXUH WKDW WKH V\VWHP
LV LQ (QJOLVK PRGH EHIRUH EHJLQQLQJ WKH LQVWDOODWLRQ�

1RWH :KHQ D '26 ��� RU ODWHU PXOWL�ERRW V\VWHP LV XVHG� WKH LQVWDOODWLRQ ZLOO EH GRQH
LQ WKH FXUUHQW FRQILJXUDWLRQ

����� ,QVWDOODWLRQ 3URFHGXUH
�� �� ���� �� ,I WKH V\VWHP LV QRW DOUHDG\ LQ (QJOLVK PRGH� WKHQ VZLWFK LW WR (QJOLVK PRGH�

7KH PHWKRG IRU VZLWFKLQJ WKH PRGH ZLOO GHSHQG RQ WKH V\VWHP WKDW LV EHLQJ
XVHG� VR SOHDVH UHIHU WR WKH DSSURSULDWH PDQXDO IRU LQVWUXFWLRQV�

�� ,QVHUW WKH V\VWHP GLVN LQWR GULYH $� 7R PDNH GULYH $ WKH FXUUHQW GULYH� HQWHU
´$�µ DW WKH '26 SURPSW�

�� 7\SH ´<?,167$//µ DW WKH '26 SURPSW� 7KH IROORZLQJ VFUHHQ ZLOO EH GLV�
SOD\HG�

3KRHQL[ &$5' 0DQDJHU ,QVWDOODWLRQ

3KRHQL[&$5' 0DQDJHU 9HUVLRQ ����

3&0&,$ ,QVWDOODWLRQ 8WLOLW\
5HYLVLRQ ����

&RS\ULJKW �F� ����ï����� 3KRHQL[
7HFKQRORJLHV /WG�

$OO 5LJKWV 5HVHUYHG�

3UHVV DQ\ NH\ WR FRQWLQXH

�� 3UHVV DQ\ NH\ WR FRQWLQXH� $ ZDUQLQJZLOO EH GLVSOD\HG LI WKH V\VWHP LV DPXO�
WL�FRQILJXUDWLRQ V\VWHP� ,I 3&0 3OXV LV WR EH LQVWDOOHG LQ WKH FXUUHQW FRQILJX�
UDWLRQ� SUHVV DQ\ NH\�
,I LW LV QRW DPXOWL�FRQILJXUDWLRQ V\VWHP� WKH ZDUQLQJ ZLOO QRW EH GLVSOD\HG DQG
WKH IROORZLQJ VFUHHQ ZLOO DSSHDU�

3KRHQL[ &$5' 0DQDJHU ,QVWDOODWLRQ

7KH IROORZLQJ FRQWUROOHU KDV EHHQ GH�
WHFWHG LQ \RXU V\VWHP�

9DGHP 9*����� 9*���� RU 9*����

2QO\ WKH ILOHV QHHGHG IRU WKLV FRQWURO�
OHU ZLOO EH LQVWDOOHG WR \RXU V\VWHP�

3UHVV DQ\ NH\ WR FRQWLQXH

3&0&,$ &RQWUROOHU )RXQG

,I WKLV VFUHHQ GRHV QRW DSSHDU� LW PD\ PHDQ WKDW WKH ERDUG VHWWLQJV DUH
ZURQJ� &KHFN WKH KDUGZDUH VHWWLQJV�

&RS\LQJ )LOHV IRU 3& &DUGV 6HFWLRQ ���



��

�� 3UHVV DQ\ NH\ WR FRQWLQXH� 7KH VFUHHQ IRU VHWWLQJ WKH LQVWDOO GLUHFWRU\ �'HV�
WLQDWLRQ 'ULYH DQG 3DWK� ZLOO EH GLVSOD\HG�

�� 7KH GHIDXOW GLUHFWRU\ FDQ EH VSHFLILHG KHUH E\ VLPSO\ SUHVVLQJ WKH (QWHU
.H\� 7R VSHFLI\ DQRWKHU GLUHFWRU\� HQWHU WKH GULYH QDPH DQG GLUHFWRU\ QDPH
DQG WKHQ SUHVV WKH (QWHU .H\�
7KH ILOHV ZLOO EHJLQ WR EH FRSLHG� �:DLW XQWLO WKH GLVSOD\ VKRZV ������ $PHV�
VDJH ZLOO WKHQ EH GLVSOD\HG WR LQGLFDWH WKDW WKH FRS\LQJ LV FRPSOHWH�

�� 3UHVV DQ\ NH\ WR FRQWLQXH� 7KH VHWXS SURJUDP �3&06(783�(;(� ZLOO VWDUW
XS DQG WKH IROORZLQJ VFUHHQ ZLOO EH GLVSOD\HG�

3KRHQL[ &$5' 0DQDJHU ,QVWDOODWLRQ

:HOFRPH WR 3&06(783� WKH 3&0&,$ ,QVWDOODWLRQ SURJUDP�
3&06(783 ZLOO SURPSW \RX WKURXJK WKH SURFHVV RI FRQILJXULQJ \RXU
V\VWHP WR XVH 3&0&,$ FDUGV� ,I \RX KDYH DQ\ TXHVWLRQV GXULQJ
3&06(783� SUHVV )� IRU +HOS�

3&06(783 KDV GHWHUPLQHG WKDW WKLV LV D ILUVW WLPH ,QVWDOODWLRQ� <RXU
V\VWHP VKRXOG QRZ EH FRQILJXUHG DV \RX LQWHQG WR RSHUDWH LW� ,I \RX
KDYH E\SDVVHG ORDGLQJ RI GHYLFH GULYHUV� RU LI \RXU V\VWHP LV QRW FRQ�
ILJXUHG DV \RX LQWHQG WR RSHUDWH LW� \RX PXVW H[LW WKLV SURJUDP� FRQILJ�
XUH \RXU V\VWHP DSSURSULDWHO\� UHVWDUW \RXU V\VWHP� DQG WKHQ UXQ
3&06(783 DJDLQ�

3UHVV DQ\ NH\ WR FRQWLQXH

3&0&,$ 6HWXS�

7KHPHWKRG IRU LQVWDOOLQJ GULYHUV XVLQJ WKH VHWXS SURJUDP LV GHVFULEHG LQ ���
'ULYHU ,QVWDOODWLRQ E\ 6HWXS 3URJUDP�

��� 'ULYHU ,QVWDOODWLRQ E\ 6HWXS 3URJUDP
7KH PHWKRG IRU LQVWDOOLQJ GULYHUV XVLQJ WKH VHWXS SURJUDP LV H[SODLQHG KHUH�
:KHQ WKH VHWXS SURJUDP LV XVHG� WKH GULYHUV UHTXLUHG IRU WKH 3& FDUGV EHLQJ
XVHG DUH LQVWDOOHG DQG VHW XS DXWRPDWLFDOO\�
7KH VHWXS SURJUDP KDV ERWK D 4XLFN 0RGH RSWLRQ DQG DQ $GYDQFHG 0RGH RS�
WLRQ� 7KH4XLFN0RGH SURFHGXUHZLOO EH H[SODLQHG ILUVW� 3& FDUGV FDQ QRUPDOO\ EH
XVHG ZLWK 4XLFN 0RGH LQVWDOODWLRQ� )RU GHWDLOV UHJDUGLQJ $GYDQFHG 0RGH� UHIHU
WR ����� $GYDQFHG 0RGH�

1RWH 7KH VHWXS SURJUDP FDQ RQO\ RSHUDWH SURSHUO\ LQ (QJOLVK PRGH� %H VXUH WKDW WKH
V\VWHP LV LQ (QJOLVK PRGH EHIRUH H[HFXWLQJ WKH VHWXS SURJUDP�

����� 4XLFN 0RGH
$IWHU WKH SURFHGXUH H[SODLQHG LQ ��� &RS\LQJ )LOHV IRU 3& &DUGV KDV EHHQ FRP�
SOHWHG� VWDUW XS WKH VHWXS SURJUDP �3&06(783�(;(� WR FKDQJH WKH GULYHU VHW�
WLQJV� 7\SLQJ 3&06(783 DQG SUHVVLQJ WKH (QWHU .H\ LQ WKH GLUHFWRU\ WKDW ZDV
FRSLHG LQ WKDW SURFHGXUH VWDUWV WKH VHWXS SURJUDP� 7KH 3&0&,$6HWXS VFUHHQ LV
WKHQ GLVSOD\HG�

�� �� ���� �� 3UHVV DQ\ NH\ZKLOH WKH3&0&,$6HWXS VFUHHQ LV GLVSOD\HG� 7KH ,QVWDOODWLRQ
0RGH 6FUHHQ VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VHOHFWLQJ HLWKHU WKH 4XLFN
0RGH RU WKH $GYDQFHG 0RGH�

�� 7KH GHIDXOW VHOHFWLRQ LV 4XLFN 0RGH� VR SUHVV WKH (QWHU .H\� 7KH 6RFNHW ,Q�
IRUPDWLRQ VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VSHFLI\LQJ WKH QXPEHU RI VRFNHWV
ORFDWHG RQ WKH FRPSXWHU�

�� 7KH SURJUDP DXWRPDWLFDOO\ FKHFNV WKH 3&0&,$ KDUGZDUH DQG VKRZV WKH
FRUUHFW QXPEHU RI VRFNHWV� VR RUGLQDULO\ RQO\ WKH (QWHU .H\ QHHGV WR EH
SUHVVHG� 7KH0LFURVRIW VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VSHFLI\LQJ ZKHWKHU
RU QRW WKH 3& FDUGV DUH WR EH XVHG XQGHU :LQGRZV ����

'ULYHU ,QVWDOODWLRQ E\ 6HWXS 3URJUDP 6HFWLRQ ���



��

�� ,Q WKLV FDVH� SUHVV WKH (QWHU .H\ WR VSHFLI\ ´1R�µ 7KH )ODVK )LOH 6\VWHP
VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VSHFLI\LQJ ZKHWKHU RU QRW WKH 0LFURVRIW
)ODVK )LOH 6\VWHP LV WR EH XVHG�

�� ,I D 3& FDUG WKDW XWLOL]HV WKH 0LFURVRIW )ODVK )LOH 6\VWHP LV WR EH XVHG� WKHQ
VHOHFW ´<HVµ DQG SUHVV WKH (QWHU .H\� ,I QRW� WKHQ VHOHFW ´1Rµ DQG SUHVV WKH
(QWHU .H\�

0RVW XQIRUPDWWHG IODVK FDUGV RQ WKHPDUNHW VXSSRUW WKH0LFURVRIW )ODVK )LOH
6\VWHP� ,I \RXU 3& FDUGV XVH DQRWKHU IRUPDW DQG ILOH PDQDJHPHQW XWLOLW\�
WKHQ VHOHFW ´1R�µ

,I ´<HVµ LV VHOHFWHG� WKHQ WKH )ODVK )LOH 6\VWHP VFUHHQ ZLOO EH GLVSOD\HG IRU
VHWWLQJ WKH SDWK WR WKH WKH )ODVK )LOH 6\VWHP� ,I ´1Rµ LV VHOHFWHG� WKHQ VNLS WR
VWHS QXPEHU ��

�� 6SHFLI\ WKH SDWK IRU WKH GLUHFWRU\ ZKHUH WKH )ODVK )LOH 6\VWHP �06�
)/$6+�6<6� LV VWRUHG� DQG SUHVV WKH (QWHU .H\� 7KH &RPPXQLFDWLRQ 3RUWV
VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VHOHFWLQJ ZKHWKHU D PRGHP RU ID[�PRGHP
LV WR EH XVHG� ,I 06�)/$6+�6<6 FDQQRW EH IRXQG LQ WKH VSHFLILHG GLUHFWRU\�
WKH IROORZLQJ PHVVDJH ZLOO EH GLVSOD\HG�

7KH ILOH 06�)/$6+�6<6 LV PLVVLQJ IURP \RXU )ODVK )LOH
6\VWHP GLUHFWRU\� 3&0� UHTXLUHV WKLV LQ RUGHU IRU WKH
)ODVK )LOH 6\VWHP WR IXQFWLRQ� 7R DGG )ODVK )LOH VXSSRUW�
SOHDVH FRS\ WKLV ILOH WR WKH )ODVK�)LOH GLUHFWRU\ DQG UH�UXQ
SFPVHWXS�

&RS\ 06�)/$6+�6<6 WR WKH VSHFLILHG GLUHFWRU\ DQG WKHQ UHVWDUW 3&06(�
783�

�� ,I D PRGHP RU ID[�PRGHP LV WR EH XVHG� VHOHFW ´<HVµ DQG SUHVV WKH (QWHU
.H\� ,I QRW� VHOHFW ´1Rµ DQG SUHVV WKH (QWHU .H\�

,I ´<HVµ LV VHOHFWHG� WKH &RPPXQLFDWLRQ 3RUWV VFUHHQ ZLOO EH GLVSOD\HG IRU
VHOHFWLQJ WKH SRUW� ,I ´1Rµ LV VHOHFWHG� WKHQ VNLS WR VWHS QXPEHU ��

�� 6HOHFW WKH FRPPXQLFDWLRQ SRUW WKDW LV WR EH XVHG� DQG SUHVV WKH (QWHU .H\�
'R QRW VHOHFW WKH SRUW WKDW LV FXUUHQWO\ LQ XVH�

7KH $7$ 6RFNHW VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VHOHFWLQJ ZKHWKHU RU QRW
$7$�W\SH FDUGV ZLOO EH XVHG�

1RWH ,I D FRPPXQLFDWLRQ SRUW DOUHDG\ LQ XVH LV VHOHFWHG� DQ DODUPPHVVDJHZLOO EH GLV�
SOD\HG DQG WKH V\VWHP ZLOO ZDLW XQWLO D SRUW QRW LQ XVH LV LQSXW�

�� ,I DQ $7$ FDUG ZLOO EH XVHG� WKHQ VHOHFW ´<HVµ DQG SUHVV WKH (QWHU .H\� ,I QRW�
WKH VHOHFW ´1Rµ DQG SUHVV WKH (QWHU .H\�

7KH 3&0&,$ &DUG 6HOHFWLRQ VFUHHQ ZLOO WKHQ EH GLVSOD\HG IRU VHOHFWLQJ WKH
3&0&,$ QHWZRUN FDUG�

��� 7KH SURJUDP DXWRPDWLFDOO\ GHWHUPLQHV ZKHWKHU D QHWZRUN FDUG LV LQVWDOOHG�
VR RUGLQDULO\ RQO\ WKH (QWHU .H\ QHHGV WR EH SUHVVHG�

1RWH $ ZDUQLQJ VFUHHQ ZLOO DSSHDU DW WKLV SRLQW� HYHQ WKRXJK WKHUH LV QRWKLQJ ZURQJ�
6LPSO\ SUHVV WKH (QWHU .H\� 7KH VFUHHQ ZLOO WKHQ UHDSSHDU� VR MXVW SUHVV WKH (Q�
WHU .H\ DJDLQ�

'ULYHU ,QVWDOODWLRQ E\ 6HWXS 3URJUDP 6HFWLRQ ���



��

7KH 6HWXS &RPSOHWH VFUHHQ ZLOO WKHQ DSSHDU WR LQIRUP \RX WKDW WKH VHWXS
SURJUDP KDV EHHQ FRPSOHWHG�

3KRHQL[ &$5' 0DQDJHU ,QVWDOODWLRQ

3&0�6HWXS LV QRZ FRPSOHWH LI \RX DUH XQVXUH RI WKH FKDQJHV
\RX KDYHPDGH \RXPD\ HV[LW WKH 3&0�6HWXS 3URJUDPZLWK�
RXW VDYLQJ \RXU FKDQJHV E\ VHOHFWLQJ ´1Rµ�2WKHUZLVH� WR VDYH
DQG H[LW SOHDVH VHOHFW ´<HV�µ
1RWH�3OHDVHGRQRW UHPRYH3&0�5(0VWDWHPHQWV IURPILOHV�

3OHDVH EH VXUH WR UHERRW WKH V\VWHP WR DFWLYDWH WKH FKDQJHV�

6HWXS FRPSOHWH�

<HV

1R

���!  8S�'RZQ� �(QWHU!  $FFHSW� �(6&!  %DFN� �)�!  +HOS� �)�!  ([LW

��� 7R TXLW WKH SURJUDP� VHOHFW ´<HVµ DQG SUHVV WKH (QWHU .H\� 7KH 3&0�,1,�
352*5$0�,1,� &21),*�6<6� DQG 6<67(0�,1, ILOHV ZLOO EH UHIUHVKHG DQG
WKH V\VWHP ZLOO UHWXUQ WR '26 DIWHU WKH 3&0 3OXV SDWK KDV EHHQ ZULWWHQ WR
$872(;(&�%$7�

��� 7DNH RXW WKH V\VWHP GLVN�
��� 5HVWDUW WKH SHUVRQDO FRPSXWHU WR YDOLGDWH WKH VHWWLQJV WKDW KDYH EHHQPDGH�

2QFH LW KDV EHHQ UHVHW� WKH 3& FDUG FDQ EH XVHG� 7KH ORZHU VORW ZLOO EH VORW
QR� � DQG WKH XSSHU VORW ZLOO EH VORW QR� ��

1RWH �� :KHQ QHZ LWHPV VXFK DV 65$0 FDUGV� IODVK FDUGV� RU KDUG GLVN FDUGV DUH
XVHG� WKH\ PXVW EH IRUPDWWHG� )RU LQVWUXFWLRQV RQ KRZ WR IRUPDW 3& FDUGV�
UHIHU WR ��� )RUPDWWLQJ 3& &DUGV�

�� 'R QRW GHOHWH 3&0 3OXV�UHODWHG 5(0 VWDWHPHQWV ZULWWHQ WR &21),*�6<6�

����� $GYDQFHG 0RGH
8VLQJ WKH VHWXS SURJUDP·V $GYDQFHG 0RGH DOORZV IRU PRUH FRPSOH[ VHWWLQJV WR
EH PDGH� 7KH IROORZLQJ VHWWLQJV FDQ EH PDGH� DVLGH IURP WKH 4XLFN 0RGH VHW�
WLQJV� 6HW WKHVH LWHPV E\ ILUVW VWDUWLQJ WKH VHWXS SURJUDP DQG VHOHFWLQJ WKH $G�
YDQFHG 0RGH� DQG WKHQ PDNLQJ WKH VHWWLQJV IROORZLQJ WKH LQVWUXFWLRQV RQ WKH
VFUHHQ�

2SWLRQ 6HWWLQJV FKDQJHDEOH LQ $GYDQFHG 0RGH
3&0 3OXV UHVRXUFHV ,54 VHWWLQJ

&,6 ZLQGRZ DGGUHVV

&DUG LQWHUDFWLRQ 7RNHQ ULQJ VSHHG

&DUG VHWWOH WLPH

)ODVK )LOH 6\VWHP 0HPRU\�PDSSHG ZLQGRZ EDVH DGGUHVV

:LQGRZ VL]H

1XPEHU RI SDUWLWLRQV

1XPEHU RI HUDVH TXHXHV

$7$ FDUGV 6SLQ GRZQ WLPH

$7$ VRFNHW QXPEHU

1XPEHU RI SDUWLWLRQV

'ULYHU ,QVWDOODWLRQ E\ 6HWXS 3URJUDP 6HFWLRQ ���
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��� )RUPDWWLQJ 3& &DUGV
7KHUH DUH WZR ZD\V WR IRUPDW 3& FDUGV� GHSHQGLQJ RQ WKH W\SH RI 3& FDUG WKDW LV
XVHG� 2QH ZD\ LV WR IRUPDW E\ PHDQV RI )250$7�&20� DQG WKH RWKHU ZD\ LV WR
IRUPDW E\ PHDQV RI 0(0&$5'�(;(� %RWK RI WKHVH ZD\V DUH H[SODLQHG KHUH�

����� )RUPDWWLQJ :LWK )250$7�&20
8VH WKH'26FRPPDQG)250$7�&20 WR IRUPDW $7$�W\SH 3&FDUGV DQG65$0
FDUGV� 7\SH WKH IROORZLQJ DIWHU WKH '26 SURPSW DQG SUHVV WKH (QWHU .H\�
&�?!)250$7 *�

8VH 3&0)',6. WR VHW SDUWLWLRQV�
,I WKH IRUPDWWLQJ LV XQVXFFHVVIXO� XVH WKH �8 RSWLRQ WRU IRUFLEO\ H[HFXWH WKH IRU�
PDWWLQJ� :LWK LQLWLDO IRUPDWWLQJ VXFK DV IRU 65$0 FDUGV� D '26 HUURU PHVVDJH
PD\ EH GLVSOD\HG HYHQ LI WKH �8 RSWLRQ LV VSHFLILHG� ,Q WKDW FDVH� VSHFLI\ ´)µ �IDLO�
XUH��

����� )RUPDWWLQJ :LWK 0(0&$5'�(;(
0(0&$5'�(;( FDQ EH XVHG IRU SURFHVVLQJ UHODWHG WR IRUPDWWLQJ DQG SDUWLWLRQ�
LQJ RI VWDQGDUG 65$0 FDUGV DQG ,QWHO 6HULHV ,�,, IODVK FDUGV �RU FRPSDWLEOH
FDUGV�� 7KH VWDWXV RI PHPRU\ FDUGV FDQ DOVR EH GLVSOD\HG�
$W WKH 06�'26 SURPSW� HQWHU ´0(0&$5'µ DQG SUHVV WKH (QWHU .H\�
!0(0&$5'

7KH IROORZLQJ PHQX ZLOO WKHQ EH GLVSOD\HG�

0HPFDUG RSWLRQ
&XUUHQW PHPRU\ FDUG VORW�� RI � VORW�
&KRRVH RQH RI WKH IROORZLQJ�

�� &UHDWH DQG IRUPDW D QHZ SDUWLWLRQ
�� )RUPDW DQ H[LVWLQJ SDUWLWLRQ
�� 'HOHWH D SDUWLWLRQ
�� 'LVSOD\ SDUWLWLRQ LQIRUPDWLRQ
�� (UDVH HQWLUH PHPRU\ FDUG
�� &KHFN 0HPRU\ FDUG DQG IL[ HUURUV
�� 6HOHFW QH[W PHPRU\ FDUG VORW

(QWHU \RXU FKRLFH >�@

6HOHFWLQJ 0HPRU\ &DUG 6ORW ,I QR PHPRU\ FDUG VORW LV VHOHFWHG IRU SURFHVVLQJ� HQWHU ´�µ DQG SUHVV WKH (QWHU
.H\� 7KHQ VHOHFW WKH VORW� �:LWK WKH ,6$ &RQWURO 8QLW� WKH EXLOW�LQ IODVK PHPRU\
GULYH ) FDQ EH VHOHFWHG��

)RUPDWWLQJ )ODVK &DUGV )ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR IRUPDW IODVK FDUGV�

�� �� ���� �� 7\SH ´�µ ZKLOH LQ WKH PDLQ PHQX� DQG SUHVV WKH (QWHU .H\� 7KH IROORZLQJ
VFUHHQ ZLOO EH GLVSOD\HG�

&XUUHQW PHPRU\ FDUG VORW� �

/HWWHU 7\SH 6WDWXV 6L]H

* 06�)ODVK )RUPDWWHG ����.

'R \RX ZDQW WR XVH WKH HQWLUH FDUG IRU 06�)ODVK" �<�1�

�� 7\SH ´<µ DQG SUHVV WKH (QWHU .H\� ,I DQ06�)ODVK SDUWLWLRQ KDV DOUHDG\ EHHQ
FUHDWHG RQ WKH FDUG� D PHVVDJH ZLOO EH GLVSOD\HG ZDUQLQJ WKDW WKH FDUG KDV
DOUHDG\ EHHQ IRUPDWWHG DQG WKDW FUHDWLQJ D SDUWLWLRQ ZLOO GHVWUR\ DOO WKH GDWD
RQ WKH FDUG� DQG DVNLQJ LI \RX ZDQW WR FRQWLQXH� 0DNH VXUH WKDW DOO HVVHQWLDO
GDWD KDV EHHQ EDFNHG XS� DQG WKHQ HQWHU ´<µ DQG SUHVV WKH (QWHU .H\�

)RUPDWWLQJ 3& &DUGV 6HFWLRQ ���



��

�� 6SHFLI\ WKH QXPEHU RI VSDUH EORFNV �L�H�� WKH QXPEHU RI EORFNV WKDW PXVW EH
UHVHUYHG IRU FOHDULQJPHPRU\ FDUGV� DQG WKHQ SUHVV WKH (QWHU .H\� �7KH GH�
IDXOW VHWWLQJ RI ´�µ LV UHFRPPHQGHG��

1RWH $W OHDVW RQH EORFN PXVW EH UHVHUYHG RQ WKH IODVK FDUG IRU FOHDULQJ ILOHV WKDW KDYH
EHHQ GHOHWHG� %ORFNV UHVHUYHG IRU WKLV SXUSRVH DUH FDOOHG ´VSDUH EORFNV�µ 7KH
VHWWLQJ UDQJH LV ´�µ WR ´Qï�µ �ZLWK ´Qµ UHSUHVHQWLQJ WKH WRWDO QXPEHU RI EORFNV RQ
WKH PHPRU\ FDUG�� )RU H[DPSOH� LI WKH WRWDO QXPEHU RI EORFNV RQ WKH FDUG LV IRXU�
WKHQ DQ\ZKHUH IURP RQH WR WKUHH VSDUH EORFNV FDQ EH VHW�

7KH GHIDXOW VHWWLQJ LV ´��µ ,QFUHDVLQJ WKH QXPEHU RI VSDUH EORFNV VSHHGV XS
VRPH PHPRU\ FDUGV� EXW WKH GHIDXOW VHWWLQJ LV UHFRPPHQGHG EHFDXVH VSDUH
EORFNV FDQQRW EH XVHG DV ZULWH DUHDV IRU ILOHV�

�� ,QSXW WKH YROXPHQDPH IRU WKH SDUWLWLRQ DQG SUHVV WKH(QWHU .H\� ,I QR YROXPH
QDPH VHWWLQJ LV UHTXLUHG� WKHQ MXVW SUHVV WKH (QWHU .H\�

$ PHVVDJH ZLOO EH GLVSOD\HG LQGLFDWLQJ WKDW WKH RSHUDWLRQ PD\ WDNH VRPH
WLPH� 'R QRW UHPRYH WKH FDUG IURP WKH VORW ZKLOH WKH PHVVDJH LV GLVSOD\HG�
:KHQ WKH IRUPDWWLQJ KDV EHHQ FRPSOHWHG� WKH GLVSOD\ ZLOO UHWXUQ WR WKH PDLQ
PHQX VFUHHQ�

)RUPDWWLQJ 65$0 &DUGV )ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR FUHDWH QHZ SDUWLWLRQV DQG IRUPDW 65$0
FDUGV�

�� �� ���� �� &DUU\ RXW WKH ILUVW VWHS DV GHVFULEHG LQ )RUPDWWLQJ )ODVK &DUGV DERYH� 7KH
SURFHGXUH LV WKH VDPH IRU IRUPDWWLQJ 65$0 FDUGV�

�� ,I D SDUWLWLRQ KDV DOUHDG\ EHHQ FUHDWHG RQ WKH FDUG� FDUU\ RXW WKH VHFRQG VWHS
DV GHVFULEHG LQ )RUPDWWLQJ )ODVK &DUGV DERYH� 7KH SURFHGXUH LV WKH VDPH�

�� 6SHFLI\ WKHPD[LPXP WRWDO QXPEHU RI ILOHV DQG VXEGLUHFWRULHV WR EH UHVHUYHG
IRU WKH URRW GLUHFWRU\� DQG SUHVV WKH (QWHU .H\� $Q\ QXPEHU IURP �� WR ���
FDQ EH VHW� 7KH GHIDXOW YDOXH GLVSOD\HG RQ WKH VFUHHQ GHSHQGV RQ WKH VL]H RI
WKH SDUWLWLRQ WKDW LV FUHDWHG� ,W LV UHFRPPHQGHG WKDW WKH GHIDXOW YDOXH EH VHW�

�� ,QSXW WKH YROXPHQDPH IRU WKH SDUWLWLRQ DQG SUHVV WKH(QWHU .H\� ,I QR YROXPH
QDPH VHWWLQJ LV UHTXLUHG� WKHQ MXVW SUHVV WKH (QWHU .H\�

'LVSOD\LQJ 3DUWLWLRQ ,QIRUPDWLRQ

�� �� ���� �� 7\SH ´�µ ZKLOH LQ WKH PDLQ PHQX� DQG SUHVV WKH (QWHU .H\� 7KH IROORZLQJ
VFUHHQ ZLOO EH GLVSOD\HG�

'LVSOD\ SDUWLWLRQ LQIRUPDWLRQ

&XUUHQW PHPRU\ FDUG VORW � �

'HYLFH ,QIRUPDWLRQ�

0HPRU\ 7\SH 6L]H

)ODVK ����.

3DUWLWLRQ ,QIRUPDWLRQ�

/HWWHU 6WDUW $GGU� (QG $GGU 7\SH 6WDWXV 6L]H

* � ������� 06�)ODVK )RUPDWWHG ����.

7R UHWXUQ WR WKH PDLQ PHQX� SUHVV (6&�

,I WKHUH LV PRUH WKDQ RQH SDJH RI LQIRUPDWLRQ� SUHVV DQ\ NH\ WR GLVSOD\ WKH QH[W
SDJH� 7R UHWXUQ WR WKH PDLQ PHQX� SUHVV WKH (VFDSH .H\�

)RUPDWWLQJ 3& &DUGV 6HFWLRQ ���



��

7KH LQIRUPDWLRQ GLVSOD\HG RQ WKH VFUHHQ GHSHQGV RQ WKH QXPEHU RI SDUWLWLRQV LQ
WKHPHPRU\ FDUG� DV ZHOO DV RQ WKH VL]HV DQG W\SHV� 7KH IROORZLQJ WDEOH H[SODLQV
WKH LQIRUPDWLRQ GLVSOD\HG RQ WKH VFUHHQ�

,WHP ([SODQDWLRQ
0HPRU\ W\SH 6KRZV WKH W\SH RI FDUG LQ WKH VORW� 7KH IROORZLQJ PHPRU\ W\SHV

PD\ EH GLVSOD\HG�

520 5HDG�RQO\ PHPRU\

273520 2QH�WLPH SURJUDPPDEOH 520

((3520 RU )ODVK 520 HUDVDEOH HOHFWULFDOO\

65$0 6WDWLF UDQGRP�DFFHVV PHPRU\

'5$0 '\QDPLF UDQGRP DFFHVV PHPRU\

,�2 $Q LQSXW�RXWSXW FDUG

6L]H �GHYLFH� 6KRZV WKH VL]H �LQ NLORE\WHV� RI HDFK GHYLFH W\SH�
/HWWHU 6KRZV WKH QDPH RI WKH GULYH VHW IRU HDFK SDUWLWLRQ�
6WDUW DGGUHVV 6KRZV WKH VWDUW DGGUHVV IRU HDFK SDUWLWLRQ�
(QG DGGUHVV 6KRZV WKH HQG DGGUHVV IRU HDFK SDUWLWLRQ�
7\SH 6KRZV WKH W\SH RI SDUWLWLRQ� 3DUWLWLRQV FUHDWHG E\ WKH IROORZLQJ

FDQ EH UHFRJQL]HG�

06�'26 06�'26 RSHUDWLQJ V\VWHP

06�)ODVK 06�))6�

2OG ))6 06�))6�

9HQGRU 0HPRU\ FDUG PDQXIDFWXUHU

$UHDV ZKHUH QR SDUWLWLRQV DUH FUHDWHG DUH VKRZQ DV ´IUHH�µ

6WDWXV 6KRZV ZKHWKHU RU QRW WKH SDUWLWLRQ LV IRUPDWWHG� ,I WKH SDUWLWLRQ
ZDV FUHDWHG E\ WKH FDUG PDQXIDFWXUHU� LW LV VKRZQ DV
´8QUHFRJQL]HG�µ

6L]H �SDUWLWLRQ� 6KRZV WKH VL]H �LQ NLORE\WHV� RI HDFK SDUWLWLRQ�

)RUPDWWLQJ 3& &DUGV 6HFWLRQ ���
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���� 2WKHU 8WLOLWLHV
7KH IROORZLQJ 3&0 3OXV XWLOLWLHV DUH H[SODLQHG KHUH�

� 3&0�(;( 5HDGV WKH VWDWXV RI 3& FDUGV�

� 3&050$1�(;( 'LVSOD\V DQG FKDQJHV UHVRXUFHV�

� 3&0)',6.�(;( 6HWV SDUWLWLRQV IRU $7$�FRQIRUPLQJ 3& FDUGV�

� '(,167$/�(;( 'HOHWHV RU LQYDOLGDWHV LQIRUPDWLRQ VHW E\ WKH VHWXS
SURJUDP �3&06(783�(;(��

������3&0�(;(
3&0�(;( LV D XWLOLW\ IRU GLVSOD\LQJ WKH VWDWXV RI 3& FDUGV� 7KH IROORZLQJ WDEOH
VKRZV WKH LQIRUPDWLRQ WKDW LV UHDG E\ WKLV XWLOLW\� 7KH GLVSOD\ FRQWHQWV ZLOO YDU\�
KRZHYHU� GHSHQGLQJ RQ WKH 3& FDUG WKDW LV XVHG�

'LVSOD\HG LWHP ([SODQDWLRQ
6RFNHW 1XPEHU 7KH VRFNHW QXPEHU WKDW LV FXUUHQWO\ EHLQJ XVHG E\ WKH 3&

FDUG LV VKRZQ� ,I WKH SHUVRQDO FRPSXWHU KDV WZR RU PRUH
3&0&,$ VRFNHWV� DQG LI WZR RU PRUH 3& FDUGV DUH
FXUUHQWO\ LQVWDOOHG� WKH GLVSOD\ FDQ EH FKDQJHG E\ PHDQV
RI WKH 3DJH8S DQG 3DJH'RZQ .H\V�

0DQXIDFWXUHU 7KH QDPH RI WKH PDQXIDFWXUHU LV VKRZQ�
0RGHO 7KH PRGHO W\SH RU VHULDO QXPEHU LV VKRZQ� )RU H[DPSOH�

ZLWK D /$1 FDUG WKLV ZRXOG VKRZ ZKHWKHU LW ZDV (WKHUQHW
RU WRNHQ ULQJ� DQG LW FRXOG DOVR VKRZ WKH VHULDO QXPEHU�

7\SH 7KH FDUG W\SH �H�J�� QHWZRUN /$1 DGDSWHU� IODVK PHPRU\�
PRGHP�ID[� HWF�� LV VKRZQ�

&RPSOLDQFH 7KH 3&0&,$ VWDQGDUGV YHUVLRQ WKDW WKH 3& FDUG
FRQIRUPV WR LV VKRZQ�

&RQILJXUDWLRQ /RDGHG 7KH FRQILJXUDWLRQ VHW IRU XVLQJ WKH 3& FDUG LV VKRZQ�
&RQILJXUDWLRQ
5HJLVWHUV

7KH VWDWXV RI UHJLVWHUV VWRULQJ FRQILJXUDWLRQ LQIRUPDWLRQ LV
VKRZQ LQ KH[DGHFLPDO�

0HPRU\�PDSSHG
:LQGRZ

7KH UDQJH RI DGGUHVVHV XVHG E\ WKH PHPRU\�PDSSHG
ZLQGRZ IRU 3& FDUGV LV VKRZQ� ,W LV DOVR VKRZQ KHUH
ZKHWKHU WKH DFFHVV W\SH LV �� ELWV RU � ELWV�

,�2 :LQGRZ 7KH ,�2 ZLQGRZ UDQJH IRU 3& FDUGV LV VKRZQ� ,W LV DOVR
VKRZQ KHUH ZKHWKHU WKH DFFHVV W\SH LV �� ELWV RU � ELWV�

,54 ,QWHUUXSW UHTXHVW OHYHOV IRU 3& FDUGV DUH VKRZQ KHUH�

3&0�(;( 0DLQ 6FUHHQ 7R GLVSOD\ WKH 3&0�(;( VWDUWXS DQG PDLQ VFUHHQ� W\SH 3&0 DQG SUHVV WKH (Q�
WHU .H\�

9LHZ ,QIRUPDWLRQ &RQILJXUH 2SWLRQ +HOS

6RFNHW 1XPEHU� >@
6WDWXV� &DUG FRQILJXUHG VXFFHVVIXOO\

0DQXIDFWXUH� 5,3,&
0RGHO� 5&��$&/
7\SH� 6HULDO 3RUW &20�

0HPRU\ :LQGRZ �� 1RQH
0HPRU\ :LQGRZ �� 1RQH

,�2 :LQGRZ �� �)�K ï �))K
,�2 :LQGRZ �� 1RQH

,52� �

*HQHUDO ,QIRUPDWLRQ )RU 6RFNHW

�)�!  +HOS� �$OW!ï�0HQX .H\!  $FWLYH 0HQX� �3J8S�3J'Q!  1H[W�3UHYLRXV 6RFNHW

2WKHU 8WLOLWLHV 6HFWLRQ ����
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��

������ 3&050$1�(;(
3&050$1�(;( LV D UHVRXUFHPDQDJHPHQW XWLOLW\� ,W FDQ EH XVHG WR GLVSOD\ DQG
FKDQJH UHVRXUFHV �H�J�� PHPRU\� ,�2 DGGUHVVHV� ,54 OHYHOV� XVHG E\ 3&03OXV�

&DXWLRQ 7KH GLVWULEXWLRQ RI V\VWHP UHVRXUFHV LV D KLJKO\ WHFKQLFDO SURFHGXUH� 8VH
3&050$1�(;( ZLWK H[WUHPH FDXWLRQ� ,I WKH ZURQJ VHWWLQJV DUH PDGH WKH FRP�
SXWHU PD\ QRW EH DEOH WR UHFRJQL]H 3& FDUGV�

7KH H[DPSOH SURFHGXUH SURYLGHG KHUH VKRZV KRZ WR XVH 3&050$1�(;( WR
FKDQJH WKH ,54 OHYHO� ,Q WKLV H[DPSOH� WKH VHWWLQJ LV FKDQJHG WR ´([FOXGHGµ VR
WKDW WKH 3& FDUG FDQQRW XVH ,54���

�� �� ���� �� 7DNH RXW WKH 3& FDUG�
�� $W WKH 3&0 3OXV GLUHFWRU\ SURPSW� W\SH ´3&050$1µ DQG SUHVV WKH (QWHU

.H\� $ ZDUQLQJ PHVVDJH ZLOO WKHQ EH GLVSOD\HG� %H VXUH WR UHDG LW FDUHIXOO\�
�� 3UHVV DQ\ NH\ WR FRQWLQXH� 7KH PDLQ VFUHHQ �8SSHU 0HPRU\ 8VDJH� ZLOO EH

GLVSOD\HG�

)LOH 'LVSOD\ 0RGLI\ +HOS

8SSHU 0HPRU\ 8VDJH

�$OW!ï�0HQX .H\!  $FWLYH 0HQX� �3J8S�3J'Q!  1H[W�3UHY 3DJH� �)�!  +HOS

0HPRU\ 5DQJH 6\VWHP 6WDWXV 8VHU 2YHUULGH

$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$���ï$�)) $YDLODEOH 1RQH
$$��ï$$)) $YDLODEOH 1RQH
$%��ï$%)) $YDLODEOH 1RQH
$&��ï$&)) $YDLODEOH 1RQH
$'��ï$')) $YDLODEOH 1RQH
$(��ï$()) $YDLODEOH 1RQH
$)��ï$))) $YDLODEOH 1RQH

�� :KLOH LQ WKH PDLQ VFUHHQ� SUHVV WKH $OW DQG 0 .H\V VLPXOWDQHRXVO\� 7KH
´0RGLI\µ VXEPHQX ZLOO EH GLVSOD\HG�

0HPRU\ 5DQJHV

,�2 5DQJHV

,54 1XPEHU

2WKHU 8WLOLWLHV 6HFWLRQ ����
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�� 6HOHFW WKH ,54 QXPEHU DQG SUHVV WKH(QWHU .H\� 7KH IROORZLQJ VFUHHQZLOO EH
GLVSOD\HG�

)LOH 'LVSOD\ 0RGLI\ +HOS

8SSHU 0HPRU\ 8VDJH

�6SDFH!  6HOHFW� �3J8S�3J'Q!  1H[W�3UHYLRXV )LHOG� �(QWHU!  $FFHSW� �(VF!  (VFDSH� �)�!  +HOS

,54 1XPEHU 6\VWHP 6WDWXV 8VHU 2YHUULGH

,54 �� 8QDYDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� $YDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH
,54 �� 8QDYDLODEOH 1RQH

�� 0RYH WKH FXUVRU WR WKH ,54�� ILHOG�
�� 3UHVV WKH 6SDFH .H\ WZLFH WR VSHFLI\ ´([FOXGHG�µ
�� $IWHU DOO WKH UHTXLUHG VHWWLQJV KDYH EHHQ PDGH� SUHVV WKH (QWHU .H\�
�� :KLOH LQ WKH PDLQ VFUHHQ� SUHVV WKH $OW DQG ) .H\V VLPXOWDQHRXVO\� 7KH IRO�

ORZLQJ VXEPHQX ZLOO EH GLVSOD\HG�

6DYH &RQILJXUDWLRQ

([LW

��� 6HOHFW ´6DYH&RQILJXUDWLRQµ DQG SUHVV WKH (QWHU .H\� $PHVVDJHZLOO EH GLV�
SOD\HG IRU FRQILUPDWLRQ�

��� 6HOHFW ´<HVµ DQG SUHVV WKH (QWHU .H\� 7KH FKDQJHV ZLOO EH VDYHG WR WKH
3&0�,1, ILOH� DQG WKH QHZ VHWWLQJV ZLOO JR LQWR HIIHFW ZKHQ WKH FRPSXWHU LV
UHVHW�
,I \RX VHOHFW ´1R�µ WKH FKDQJHV ZLOO QRW EH VDYHG DQG \RX ZLOO EH UHWXUQHG WR
WKH PDLQ PHQX�
7R H[LW WKH 3&050$1 XWLOLW\ DQG UHWXUQ WR WKH '26 SURPSW� VHOHFW ´([LWµ XQ�
GHU ´)LOHµ LQ WKH PDLQ PHQX�

������ 3&0)',6.�(;(
3&0)',6.�(;( LV D XWLOLW\ IRU VHWWLQJ SDUWLWLRQV IRU $7$�FRQIRUPLQJ 3& FDUGV�
7KH VHWWLQJV DUH PDGH LQ WKH VDPH ZD\ DV ZLWK WKH '26 )',6. FRPPDQG�

&DXWLRQ :KHQ QHZ SDUWLWLRQV DUH FUHDWHG ZLWK 3&0)',6.�(;(� DOO GDWD RQ WKH 3& FDUG
ZLOO EH GHVWUR\HG� %H VXUH WR EDFN XS DOO HVVHQWLDO GDWD EHIRUH FUHDWLQJ SDUWLWLRQV�
'R QRW XVH3&0)',6.�(;(RQ65$03&FDUGV IRUPDWWHG IRU XVHZLWK 3&0$7$
�WKH 3KRHQL[ $7$�,'( GHYLFH GULYHU� EHFDXVH 3&0$7$ WUHDWV 65$0 FDUGV
PRUH OLNH IORSS\ GLVN GULYHV WKDQ KDUG GLVN GULYHV�

1RWH %HIRUH FUHDWLQJ SDUWLWLRQV ZLWK 3&0)',6.�(;(� ILUVW XVH WKH 3&06(783 XWLO�
LW\·V $GYDQFHG 0RGH WR VHW WKH QXPEHU RI SDUWLWLRQV�

2WKHU 8WLOLWLHV 6HFWLRQ ����
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������'(,167$/�(;(
'(,167$/�(;( GHOHWHV RU LQYDOLGDWHV 3&0 3OXV LQIRUPDWLRQ VHW E\ WKH VHWXS
SURJUDP �3&06(783�(;(�� 7KLV XWLOLW\ LV DXWRPDWLFDOO\ VWDUWHG XS LI 3&0 3OXV
LQIRUPDWLRQ DOUHDG\ H[LVWV LQ WKH V\VWHP ZKHQ 3&06(783�(;( LV H[HFXWHG�
3&06(783�(;( FDQQRW EH H[HFXWHG LI 3&0 3OXV LQIRUPDWLRQ H[LVWV LQ WKH V\V�
WHP� 8VH WKLV XWLOLW\ WR GHOHWH RU LQYDOLGDWH WKRVH VHWWLQJV�

7KLV XWLOLW\ FDQ DOVR EH VWDUWHG E\ W\SLQJ '(,167$/�(;( DW WKH 3&0 3OXV GLUHF�
WRU\ SURPSW DQG WKHQ SUHVVLQJ WKH (QWHU .H\�

���� 'ULYHUV DQG 0HPRU\ 0DQDJHPHQW
,Q DGGLWLRQ WR XWLOLWLHV DQG SURJUDPV� 3&03OXV DOVR LQFOXGHV GULYHUV WKDW SURYLGH
HVVHQWLDO VHUYLFHV IRU 3& FDUGV� 7KH GULYHUV DUH DXWRPDWLFDOO\ ORDGHG ZKHQ WKH
VHWXS SURJUDP �3&06(783�(;(� LV XVHG� ,Q DGGLWLRQ� SDUDPHWHUV VXFK DV
PHPRU\ DQG VORW DOORFDWLRQ DQG DGUHVV VL]HV DUH DXWRPDWLFDOO\ VHW� 7KH GULYHU
VHWWLQJV PD\ UHTXLUH VRPH ILQH�WXQLQJ� KRZHYHU� LQ RUGHU WR REWDLQ PD[LPXP
SHUIRUPDQFH� 7KH GULYHUV WKDW VXSSRUW 3&0 3OXV DUH FRYHUHG KHUH�

&DXWLRQ ,Q WKH QRUPDO FRXUVH RI RSHUDWLRQ� WKH GHIDXOW VHWWLQJV IRU WKH GULYHUV VKRXOG EH
DGHTXDWH IRU PRVW V\VWHPV� (GLWLQJ WKHVH VHWWLQJV UHTXLUHV VRPH NQRZOHGJH
DQG H[SHULHQFH LQ PHPRU\ RSWLPL]DWLRQ� )RU DQ\RQH ZLWKRXW VXFK NQRZOHGJH
DQG H[SHULHQFH� LW LV UHFRPPHQGHG WKDW WKH GHIDXOW VHWWLQJV EH XVHG�

���� 7\SHV RI 3& &DUGV DQG $VVRFLDWHG 'ULYHUV
7KH IROORZLQJ WDEOH VKRZV WKH GULYHUV WKDW DUH UHTXLUHG IRU HDFK W\SH RI 3& FDUG�

)LOH QDPH 3& FDUG

$7$ ,'( )ODVK PHPRU\ /$1 0RGHP�)D[ 65$0
3&066�(;(
6RFNHW 6HUYLFHV 5HTXLUHG 5HTXLUHG 5HTXLUHG 5HTXLUHG 5HTXLUHG

3&0&6)8/�(;(
&DUG 6HUYLFHV 5HTXLUHG 5HTXLUHG 5HTXLUHG 5HTXLUHG 5HTXLUHG

3&0&6�(;(
&DUG 6HUYLFHV 5HTXLUHG 5HTXLUHG 5HTXLUHG 5HTXLUHG

3&06&'�(;(
/$1� ID[�PRGHP 5HTXLUHG 5HTXLUHG

3&0$7$�6<6
,'( +'' HPXODWLRQ 5HTXLUHG 5HTXLUHG

3&0))&6�(;(
3&�)/$6+ VXSSRUW 5HTXLUHG 5HTXLUHG

3&007'�(;(
3&�)/$6+ VXSSRUW 5HTXLUHG 5HTXLUHG

$OO 3& FDUGV UHTXLUH WKH LQVWDOODWLRQ RI 3&066�(;( DQG 3&0&6)8/�(;( �RU
3&0&6�(;(�� ZKLFK PXVW EH ORDGHG DIWHU &1),*1$0�(;( LQ WKH &21�
),*�6<6 ILOH�

3&0 3OXV VXSSRUWV PXOWLSOH $7$ FDUGV�

7KH 0LFURVRIW )ODVK )LOH 6\VWHP PXVW EH LQVWDOOHG LQ RUGHU IRU 06�)ODVK WR EH
VXSSRUWHG�

:KHQ WKH $7$ GULYHU LV XVHG� 65$0 0HPRU\ FDUGV FDQ EH XVHG DV KDUG GLVN
HPXODWLRQV RU DV 06�)ODVK FDUGV XQGHU WKH )ODVK 0HPRU\ GULYHU�

7\SHV RI &DUGV DQG 1HFHVVDU\ 'ULYHUV 6HFWLRQ ����



��

���� 3&0 3OXV 'ULYHUV

������6XPPDU\ RI 'ULYHU )XQFWLRQV
7KH IROORZLQJ WDEOH VXPPDUL]HV WKH EDVLF IXQFWLRQV RI WKH YDULRXV GULYHUV�

'ULYHU )XQFWLRQ
&1),*1$0�(;( 6SHFLILHV ZKLFK 3&0 3OXV FRQILJXUDWLRQ SDUDPHWHUV VKRXOG EH DFFHVVHG IURP WKH 3&0�,1, ILOH�
3&0$7$�6<6 8VHV 65$0 FDUGV� $7$�W\SH KDUG GLVN FDUGV� DQG $7$�W\SH )ODVK PHPRU\ FDUGV IRU ,'( KDUG GLVN

HPXODWLRQ�
3&0&6)8/�(;(
RU 3&0&6�(;(

6XSSRUWV &DUG 6HUYLFHV� :RUNV DW WKH RSHUDWLQJ V\VWHP OHYHO WR PDQDJH DOO 3&0&,$ FDUGV� :KHQ
IODVK PHPRU\ FDUGV DUH XVHG� 3&0 3OXV LQVWDOOV 3&0&6)8/�(;(� IRU RWKHU FDUGV LW LQVWDOOV
3&0&6�(;(�

3&0))&6�(;( 5HTXLUHG ZKHQ IODVK PHPRU\ FDUGV DUH XVHG� $FWV DV KLJK�OHYHO EULGJH EHWZHHQ 06�)/$6+�6<6
DQG &DUG 6HUYLFHV�

3&007'�(;( 5HTXLUHG ZKHQ IODVK PHPRU\ FDUGV DUH XVHG� 6XSSRUWV WKH 0LFURVRIW )ODVK )LOH 6\VWHP �))6�
SURWRFRO�

3&050$1�6<6 ,QLWLDOL]HV &DUG 6HUYLFHV UHVRXUFH GDWDEDVH�
3&06&'�(;( 8VHG ZLWK ID[�PRGHP DQG /$1 FDUGV�
3&066�(;( 6XSSRUWV 6RFNHW 6HUYLFHV� :RUNV DW WKH %,26 OHYHO DV DQ LQWHUIDFH EHWZHHQ WKH 3&0&,$ FDUG

VRFNHW DQG WKH &DUG 6HUYLFHV SURJUDP�

1RWH :KHQ D GLIIHUHQW W\SH RI 3& FDUG LV LQVHUWHG LQWR WKH VDPH VORW� DQ HUURU PD\
RFFXU� ,I DQ HUURU RFFXUV� LQWHUUXSW DFFHVV WR WKH QHZ FDUG� UHSODFH LW ZLWK WKH SUH�
YLRXV FDUG� DFFHVV WKH SUHYLRXV FDUG XVLQJ WKH ',5 FRPPDQG� DQG UHSODFH WKH
SUHYLRXV FDUG ZLWK WKH QHZ FDUG DQG FKHFN LWV RSHUDWLRQ�

������06�)/$6+�6<6
06�)/$6+�6<6 LV D GHYLFH GULYHU IRU XWLOL]LQJ WKH 0LFURVRIW )ODVK )LOH 6\VWHP�
7KLV GULYHU LV UHTXLUHG LQ RUGHU WR XVH IODVK PHPRU\ FDUGV�

1RWH 6RFNHW 6HUYLFHV �3&066�(;(�� &DUG 6HUYLFHV �3&0&6�(;(�� DQG
3&0))&6�(;( PXVW DOO EH LQVWDOOHG LQ RUGHU WR XVH 06�)/$6+�6<6�

7KLV GULYHU LV GHVFULEHG E\ WKH IROORZLQJ V\QWD[�

'(9,&( SDWK?06�)/$6+�6<6 �RSWLRQ�

7KH RSWLRQV WKDW FDQ EH VSHFLILHG DUH VKRZQ LQ WKH IROORZLQJ WDEOH� 7KH YDOXHV LQ
SDUHQWKHVHV DUH WKH YDOXHV WKDW ZLOO EH VHW LI QR RSWLRQ LV VSHFLILHG�

2SWLRQ 0HDQLQJ
�QRFRPS 6SHFLI\ LI )/$6+&03�(;( LV ORDGHG EXW ILOHV GR QRW QHHG WR EH FRPSUHVVHG� �)RU GHWDLOV UHJDUGLQJ

)/$6+&03�(;(� UHIHU WR ������ )/$6+&03�(;(��
�FOHDQXS Q 6SHFLILHV WKH QXPEHU RI F\FOHV �IURP � WR ��� IRU IODVK FDUG FOHDQXS� 7KH KLJKHU WKH QXPEHU� WKH

TXLFNHU WKH FOHDQXS F\FOH ZLOO EH� ���
�HUDVH Q 6SHFLILHV WKH GLIIHUHQFH EHWZHHQ WKH QXPEHU RI GHOHWLRQV LQ HDFK EORFN DQG LWV DGMDFHQW EORFN LQ WKH

IODVK FDUG� $Q\ QXPEHU IURP ��� WR ��� FDQ EH VSHFLILHG� DQG WKH GLIIHUHQFH ZLOO EH NHSW DW RU EHORZ
WKLV YDOXH�

�FDVKH H_[_Q 6SHFLILHV WKH PHPRU\ WR EH XVHG IRU WKH )ODVK )LOH 6\VWHP FDFKH�

H� (06 PHPRU\ �RU ´[µ LI WKHUH LV QR (06 PHPRU\�

[� ([WHQGHG PHPRU\

Q� &DFKH QRW XVHG�

1RWH ,I )/$6+&03�(;( LV WR EH XVHG� LW PXVW EH LQVWDOOHG EHIRUH 06�)/$6+�6<6�

3&0 3OXV 'ULYHUV 6HFWLRQ ����



��

&21),*�6<6 ([DPSOH

'(9,&( SDWK?GRV?(00����(;( UDP ; &���ï&�)); &���ï&&))
'26 +,*+ XPE

-

-

5(0 E\ 3&0� 9���� ; &���ï&�)) ; &���ï&&))
'(9,&( SDWK?3&0���?'306�(;(
'(9,&(+,*+ SDWK?3&0���?&1),*1$0�(;( �'()$8/7
'(9,&(+,*+ SDWK?3&0���?3&066�(;(
'(9,&(+,*+ SDWK?3&0���?3&0&6)8/�(;(
'(9,&(+,*+ SDWK?3&0���?3&050$1�6<6
'(9,&(+,*+ SDWK?3&0���?3&007'�(;(
'(9,&(+,*+ SDWK?3&0���?3&06&'�(;(
'(9,&(+,*+ SDWK?3&0���?3&0$7$�6<6
'(9,&(+,*+ SDWK?3&0���?3&0))&6�(;(
'(9,&(+,*+ SDWK?)/$6+&03�(;(
'(9,&(+,*+ SDWK?06ï)/$6+�6<6

������ )/$6+&03�(;(
)/$6+&03�(;( LV D GHYLFH GULYHU WKDW FRPSUHVVLQJ ILOHV LQ RUGHU WR XVH IODVK
FDUG PHPRU\ PRUH HIILFLHQWO\� (YHQ ZKHQ WKLV GULYHU LV LQVWDOOHG� KRZHYHU� ILOHV
ZLOO QRW EH FRPSUHVVHG LI WKH ´�QRFRPSµ RSWLRQ LV DGGHG WR06�)/$6+�6<6� 7KLV
GULYHU FDQQRW EH XVHG ZLWK DQ ,6$ &RQWURO 8QLW�

7KLV GULYHU LV GHVFULEHG E\ WKH IROORZLQJ V\QWD[�

'(9,&( SDWK?)/$6+&03�(;( �RSWLRQ�

1RWH ,I )/$6+&03�(;( PXVW EH LQVWDOOHG EHIRUH 06�)/$6+�6<6�

&21),*�6<6 ([DPSOH

'(9,&( SDWK?GRV?(00����(;( UDP ; &���ï&�)); &���ï&&))
'26 +,*+ XPE

-

-

5(0 E\ 3&0� 9���� ; &���ï&�)) ; &���ï&&))
'(9,&( SDWK?3&0���?'306�(;(
'(9,&(+,*+ SDWK?3&0���?&1),*1$0�(;( �'()$8/7
'(9,&(+,*+ SDWK?3&0���?3&066�(;(
'(9,&(+,*+ SDWK?3&0���?3&0&6)8/�(;(
'(9,&(+,*+ SDWK?3&0���?3&050$1�6<6
'(9,&(+,*+ SDWK?3&0���?3&007'�(;(
'(9,&(+,*+ SDWK?3&0���?3&06&'�(;(
'(9,&(+,*+ SDWK?3&0���?3&0$7$�6<6
'(9,&(+,*+ SDWK?3&0���?3&0))&6�(;(
'(9,&(+,*+ SDWK?)/$6+&03�(;(
'(9,&(+,*+ SDWK?06ï)/$6+�6<6

������&1),*1$0�(;(
7KH &1),*1$0�(;( GHYLFH GULYHU VSHFLILHV ZKLFK 3&03OXV FRQILJXUDWLRQ SD�
UDPHWHUV WR XVH EDVHG RQ WKH VHOHFWHG ERRW FRQILJXUDWLRQ� 7KH 3&0 3OXV VHWXS
XWLOLW\ DGGV &1),*1$0�(;( WR WKH &21),*�6<6 ILOH�

1RWH ,I WKH RSHUDWLQJ V\VWHP LV QRW UXQQLQJ DW OHDVW '26 ��� LQ PXOWLSOH ERRW PRGH�
RQO\ RQH FRQILJXUDWLRQ RSWLRQ H[LVWV� 7KH RSHUDWLQJ V\VWHP IRU ,6$ &RQWURO 8QLWV
LV '26 ���� 7KH 'HYHORSHU·V .LW FDQ RQO\ EH XVHG ZLWK '26 ��� RU ODWHU�

3&0�,1, GHILQHV V\VWHP UHVRXUFH UHTXLUHPHQWV IRU DOO ERRW FRQILJXUDWLRQV IRU
ZKLFK 3&03OXV KDV EHHQ LQVWDOOHG�:KHQ D ERRW FRQILJXUDWLRQ LV VSHFLILHG DIWHU
VWDUWXS� &1),*1$0 LGHQWLILHV WKH VHOHFWLRQ DV &21),*�6<6 LV ORDGHG DQG UH�
PRYHV WKH UHOHYDQW FRQILJXUDWLRQ LQIRUPDWLRQ IURP WKH 3&0�,1, ILOH�

6\QWD[ &1),*1$0�(;(�FRQILJBQDPH�3 SDWK

3&0 3OXV 'ULYHUV 6HFWLRQ ����



��

2SWLRQ 0HDQLQJ
�FRQILJBQDPH ,GHQWLILHV WKH 3&0 3OXV FRQILJXUDWLRQ WR XVH� 7KH 3&0�,1, ILOH PD\

FRQWDLQ PXOWLSOH VHWXS FRQILJXUDWLRQV IRU 3&0 3OXV� (DFK RI WKHVH
FRQILJXUDWLRQV LV LGHQWLILHG DQG VHSDUDWHG E\ VTXDUH EUDFNHWV� > @�

�3 SDWK 6SHFLILHV WKH SDWK RI WKH 3&0�,1, WR XVH� ,I QR SDWK LV VSHFLILHG� RU
LI QR 3&0�,1, H[LVWV LQ WKH VSHFLILHG SDWK� WKH 3&0�,1, LQ WKH
&1),*1$0�(;( VWDUWXS GLUHFWRU\ ZLOO EH XVHG� :LWK ,6$ &RQWURO
8QLWV� *�?3&0�,1, LV UHIHUHQFHG� ,I WKDW GRHV QRW H[LVW� (�?3&0�,1,
LV UHIHUHQFHG DV WKH GHIDXOW�

([DPSOH &1),*1$0�(;(�1(:�3 &�?
7KH ERRW FRQILJXUDWLRQ FDOOHG ´1(:µ LV VHOHFWHG IURP &�?3&0�,1, DW WKH V\VWHP
VWDUWXS�

'LVFXVVLRQ :KHQ &1),*1$0 LV LQSXW DW WKH '26 SURPSW ZLWK QR DUJXPHQWV� WKH QDPH RI
WKH FXUUHQW ERRW FRQILJXUDWLRQ IRU 3&0 3OXV LV GLVSOD\HG�

������ 3&0$7$�6<6
3&0$7$�6<6� WKH 3KRHQL[ $7$�,'( GHYLFH GULYHU� DFWV DV DQ ,�2 FOLHQW WR &DUG
6HUYLFHV� 3&0$7$�6<6 HQDEOHV WKH V\VWHP WR DFFHVV $7$�FRQILJXUHG
3&0&,$ FDUGV DV ,'( KDUG GULYH GHYLFHV XVLQJ DQ ,'( SDUWLWLRQ WDEOH� DQGPDSV
WKH ILUVW VRFNHW �6RFNHW �� WR WKH ILUVW DYDLODEOH GULYH OHWWHU �XVXDOO\ '��� DQG WKH
VHFRQG VRFNHW �6RFNHW �� WR WKH QH[W DYDLODEOH GULYH OHWWHU �XVXDOO\ (��� DQG VR RQ�
7KH ´3&0$7$ µ OLQH DSSHDUV LQ WKH 3&0�,1, ILOH�

6\QWD[ 3&0$7$�6<6�6Q [�65$0�$''5 QQ�6' PP

2SWLRQ 0HDQLQJ
�6Q [ 7KLV VKRXOG QRW RUGLQDULO\ EH VSHFLILHG� ´Qµ UHSUHVHQWV WKH VRFNHW

QXPEHU DQG ´[µ UHSUHVHQWV WKH QXPEHU RI SDUWLWLRQV DOORFDWHG IRU
WKDW VRFNHW� (DFK VRFNHW UHTXLUHV LWV RZQ DUJXPHQW� )RU H[DPSOH�
�6� � LQGLFDWHV WKDW VRFNHW � KDV WZR SDUWLWLRQV� :KHQ QR VRFNHW LV
VSHFLILHG� WKH SURJUDP FRQILJXUHV DOO LQVWDOOHG VRFNHWV ZLWK RQH
SDUWLWLRQ� 6RFNHW QXPEHUV VWDUW DW ]HUR ����

�65$0 (QDEOHV 3&0$7$ WR DFFHVV 65$0 FDUGV�
�$''5 QQ ´QQµ VSHFLILHV WKH EDVH DGGUHVV RI WKH ��. PHPRU\�PDSSHG

ZLQGRZ UHTXLUHG WR FRQILJXUH 65$0 FDUGV� :KHQ QR DGGUHVV LV
VSHFLILHG� &DUG 6HUYLFHV DVVLJQV DQ DYDLODEOH DGGUHVV�

�6' PP 6SLQV GRZQ WKH GULYH DIWHU PP PLQXWHV� :KHQ QR WLPH LV VSHFLILHG�
&DUG 6HUYLFHV DVVLJQV QR VSLQ GRZQ�

([DPSOH 3&0$7$�6<6�6� ��6' ��65$0�$''5 '�

'LVFXVVLRQ 3&0&,$ 3OXV HQDEOHV ERWK WKH $7$ GULYHU �3&0$7$�6<6� DQG WKH )ODVK )LOH
GULYHU �3&007'�(;(� WR UHDG 65$0 FDUGV� $GGLQJ WKH �65$0 RSWLRQ WR
3&0$7$DQG ORDGLQJ3&007'SHUPLWV DFFHVV WR RQH65$0FDUGZLWK WZR GULY�
HUV� $V ORQJ DV WKH FDUGV KDYH EHHQ IRUPDWWHG SURSHUO\ ZLWK '26 )250$7 RU
FRQWDLQ D )$7�FRPSDWLEOH GLVN VWUXFWXUH� 3&0$7$ FDQ DFFHVV WKH IROORZLQJ
3&0&,$ FDUGV�
� 3&0&,$$7$ ,'( IL[HG GLVNV WKDW KDYH EHHQ SURSHUO\ FRQILJXUHG� ,I QHFHVVDU\�
XVH 3&0)',6. WR DVVLJQ SDUWLWLRQV�

� 3&0&,$ ������� FRPSOLDQW 65$0 3& FDUG �5HDG�:ULWH��

������3&0&6)8/�(;(
3&0&6)8/�(;( ZRUNV DV DQ 26 H[SDQVLRQ IXQFWLRQ E\ FRQWUROOLQJ DFFHVV WR
3& FDUGV DQG DOORFDWLQJ V\VWHP UHVRXUFHV EHWZHHQ FOLHQW GULYHUV� 3&0&6)8/
ZRUNV DV D GULYHU ORDGHG IURP &21),*�6<6� 3&0&6)8/ PXVW EH ORDGHG LP�
PHGLDWHO\ DIWHU WKH VRFNHW GULYHU� &DUG 6HUYLFHV SHUIRUPV WKH IROORZLQJ UROHV�
� 0DQDJLQJ DOO XVDEOH UHVRXUFHV IRU 3& FDUGV� :KHQ D 3& FDUG LV LQVHUWHG LQWR
WKH VORW� &DUG 6HUYLFHV GHWHUPLQHVZKHWKHU RU QRW WKH UHTXHVWHG UHVRXUFHVZLOO
EH SURYLGHG IRU WKDW FDUG�

$UJXPHQWV

$UJXPHQWV

3&0 3OXV 'ULYHUV 6HFWLRQ ����



��

� 0DQDJLQJ FOLHQW GULYHUV ZULWWHQ IRU VSHFLDO 3& FDUGV� &OLHQW GULYHUV DUH UHJLV�
WHUHG DORQJ ZLWK &DUG 6HUYLFHV GXULQJ LQLWLDOL]DWLRQ �GXULQJ V\VWHP VWDUWXS��
:KHQ 3& FDUG HYHQWV �VXFK DV LQVHUWLRQ RU UHPRYDO RI FDUGV� RFFXU� RU ZKHQ
EDWWHU\ ORZ� FDUG UHDG\� RU FDUG ORFN VWDWXV FKDQJHV� &DUG 6HUYLFHV SURYLGHV
WKH UHOHYDQW LQIRUPDWLRQ WR WKH UHJLVWHUHG FOLHQW GULYHUV�

7KH OLQH ´'(9,&( 3&0&6)8/�(;(µ LV DGGHG WR WKH &21),*�6<6 ILOH�
´3&0&6)8/ DUJXPHQWµ LV ZULWWHQ WR 3&0�,1,� DQG WKH RSWLRQV DUH WUDQVIHUUHG
WR 3&0&6)8/�

1RWH �� %H VXUH WR XVH �50 IRU WKH ,6$ &RQWURO 8QLW�
�� :KHQ IODVK PHPRU\ FDUGV DUH QRW XVHG� 3&0 3OXV XVHV 3&0&6�(;(

LQVWHDG RI 3&0&6)8/�(;( DV WKH &DUG 6HUYLFHV GULYHU�

6\QWD[ 3&0&6)8/�(;(�$''5 QQ�&/,(176 QQ�)/$6+�12%((3�32//
�5(*,216 Q�:$,7 Q�;,54 [[[[�50

2SWLRQ 0HDQLQJ
�$''5 QQ 6HWV LQWHUQDO PHPRU\ ZLQGRZ WR DGGUHVV [[������� �VWDUW

DGGUHVV��
�&/,(176 Q 6HWV ´Qµ QXPEHU RI FOLHQWV WKDW FDQ EH UHJLVWHUHG�
�)/$6+ (QDEOHV )ODVK )LOH 6\VWHP FRPSDWLELOLW\�
�,54 Q 6SHFLILHV ,54Q IRU VWDWXV FKDQJH LQWHUUXSWLRQV�
�12%((3 (OLPLQDWHV WKH EHHS VRXQG ZKHQ FDUGV DUH LQVHUWHG RU HMHFWHG�
�32// 6SHFLILHV SROOLQJ LQVWHDG RI LQWHUUXSWV IRU FDUG HYHQWV� 'R QRW XVH

WKLV DW WKH VDPH WLPH DV �,54�
�5(*,216 Q 6HWV WKH PD[LPXP QXPEHU RI GLIIHUHQW PHPRU\ UHJLRQV WR EH XVHG

DW RQH WLPH�
�:$,7 Q 6HWV WKH WLPH XQWLO ,�2 FDUGV DUH XVDEOH� LQ XQLWV RI DSSUR[� �� PV�
�;,54 [[[[ 7KLV LV WKH ELW PDVWHU IRU XQXVDEOH LQWHUUXSWV�
�50 )RUFHV UHDO PRGH DQG GLVDEOHV '26 3URWHFW 0RGHV 6HUYLFHV

�'306�� $V WKH GHIDXOW� 3&06)8/ XVHV '306 DQG ORDGV PRVW RI
LWV H[HFXWDEOH FRGH LQWR H[WHQGHG PHPRU\ WR PD[LPL]H DYDLODEOH
FRQYHQWLRQDO PHPRU\�

'LVFXVVLRQ ´�$''5 QQµ VSHFLILHV WKH &DUG 6HUYLFHV VWDUW VHJPHQW DGGUHVV� 6SHFLI\ WKH
VWDUW DGGUHVV ZLWK D ��OLQH +(; VHJPHQW DGGUHVV� 7KH XQLWV IRU QQ DUH �.� ,I WKLV
DUJXPHQW LV RPLWWHG� WKH ILUVW XVDEOH DGGUHVV EHJLQQLQJ ZLWK &��� ZLOO EH DV�
VLJQHG DV WKH GHIDXOW YDOXH� 7KH UDQJH RI DGGUHVVHV LV �$''5 &�Kï(�K�
´�&/,(176 Qµ VSHFLILHV WKH QXPEHU RI FOLHQW GULYHUV WKDW FDQ EH UHJLVWHUHG DORQJ
ZLWK &DUG 6HUYLFHV� 7KH GHIDXOW VHWWLQJ LV �&/,(176 ���
´�,54 Qµ VSHFLILHV WKH ,54 OHYHO IRU &DUG 6HUYLFHV� 'R QRW VHW WKLV WR RYHUODSZLWK
DQ\ RWKHU ,54� 7KLV RSWLRQ GHILQHV WKH ,54 UHVRXUFHV WR EH XVHG IRU 3& FDUG
HYHQWV �LQVHUWLRQ RU HMHFWLRQ RI FDUGV� DQG VR RQ�� 7KLV ,54 KDV QR UHODWLRQ WR WKH
FRPPXQLFDWLRQ SRUW �&20���

'HIDXOW� �,54 ��
5DQJH� �,54 � WR ��

8VLQJ ´�32//µ HQDEOHV &DUG 6HUYLFHV SROOLQJ� 7KLV RSWLRQ HQDEOHV FDUG HYHQWV
EDVHG RQ ´VHQVHµ LQVWHDG RI LQWHUUXSWV� ,W LV HIIHFWLYH LQ FDVHV VXFK DVZKHQ WKHUH
LV QR ,54 DYDLODELOLW\� 8VH ´�32//µ WR DYRLG KDYLQJ WR XVH PXOWLSOH LQWHUUXSWV IRU
PRQLWRULQJ FDUG HYHQWV ZKHQ WZR RU PRUH DGDSWHU ERDUGV DUH XVHG�
´�:$,7 Qµ VSHFLILHV WKH FDUG VHWWOH WLPH LQ XQLWV RI DSSUR[LPDWHO\ �� PV� 7KLV
SDUDPHWHU XVHV D V\VWHP WLPH FKHFN� $ 3& FDUG EHFRPHV XVDEOH ZKHQ WKLV
GHOD\ WLPH HODSVHV DIWHU WKH FDUG KDV EHHQ LQVHUWHG� 7KLV RSWLRQ LV HIIHFWLYHZKHQ
3& FDUGV ZLWK ORQJ FDUG VHWWOH WLPHV DUH XVHG�

'HIDXOW� �:$,7 �
5DQJH� �:$,7 � WR ���

$UJXPHQWV

3&0 3OXV 'ULYHUV 6HFWLRQ ����
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´�;,54 [[[[µ VSHFLILHV WKH V\VWHP ,54 WR EH H[FOXGHG� :LWK WKH GHIDXOW� RQO\
,54��� ,54��� ,54��� DQG ,54�� FDQ EHXVHG DV FDUG HYHQWV E\&DUG6HUYLFHV�
7KHVH ,54 OHYHOV DUH RIWHQ XVHG� KRZHYHU� ZLWK V\VWHPV� VXFK DV PXOWLPHGLD
V\VWHPV� WKDW VWUHWFK IXQFWLRQV WR WKHLU OLPLWV� ,Q VXFK FDVHV� XVH �;,54 WR DYRLG
GXSOLFDWLRQ E\ H[FOXGLQJ IURP &DUG 6HUYLFHV WKH ,54 OHYHOV WKDW DUH EHLQJ XVHG�
7KH YDOXHV RI [[[[ DUH DUH DV IROORZV�

�;,54 ����� &DUG 6HUYLFHV GRHV QRW XVH ,54���
�;,54 ����� &DUG 6HUYLFHV GRHV QRW XVH ,54���
�;,54 �$��� &DUG 6HUYLFHV GRHV QRW XVH ,54��� ,54��� RU ,54��� 2QO\

,54�� FDQ EH XVHG�
´�50µ PXVW EH XVHG ZLWK ,6$ &RQWURO 8QLWV�

������ 3&007'�(;(
7KH 3&007'�(;( GULYHU HQDEOHV 3&0 3OXV WR VXSSRUW LQGXVWU\�VWDQGDUG
65$0 FDUGV� DV ZHOO DV ,QWHO 6HULHV , DQG ,, )ODVK &DUGV �DQG FRPSDWLEOH FDUGV��
7KH VHWXS SURJUDP �3&06(783�(;(� DXWRPDWLFDOO\ LQVWDOOV 3&007' LI )ODVK
PHPRU\ FDUGV ZLOO EH XVHG�
´3&007'�(;(  DUJXPHQWµ LV ZULWWHQ WR WKH 3&0�,1, ILOH�

6\QWD[ 3&007'�%$6( Q�6,=( Q�3$57 Q�48(8( Q

2SWLRQ 0HDQLQJ
�%$6( Q 6SHFLILHV WKH PHPRU\ ZLQGRZ EDVH DGGUHVV�
�6,=( Q 6SHFLILHV PHPRU\ ZLQGRZ VL]H LQ NLORE\WHV� $Q\ RI WKH IROORZLQJ

VL]HV FDQ EH VSHFLILHG� �� �� ��� RU ���
�3$57 Q 6SHFLILHV WKH PD[LPXP QXPEHU RI SDUWLWLRQV SHU FDUG�
�48(8( Q 6SHFLILHV FRQFXUUHQW HUDVXUHV IRU FDUGV VXSSRUWLQJ EDFNJURXQG

HUDVXUH� $Q\ QXPEHU IURP � WR � FDQ EH VHW�

������ 3&0))&6�(;(
3&0))&6�(;( DFWV DV D KLJK�OHYHO EULGJH EHWZHHQ 0LFURVRIW·V )ODVK )LOH 6\V�
WHP GULYHU �06)/$6+�6<6� DQG &DUG 6HUYLFHV� 3KRHQL[·V )ODVK )LOH VXSSRUW
GULYHU� 3&007'�(;(� PHGLDWHV EHWZHHQ &DUG 6HUYLFHV DQG WKH DFWXDO IODVK
FDUG� DQG SHUIRUPV ORZ�OHYHO IXQFWLRQV VXFK DV UHDG�ZULWH� FRS\� DQG HUDVH� 7KLV
GLYLVLRQ RI KLJK DQG ORZ OHYHO WDVNV DOORZV 3&0 3OXV WR UHDG� DQG PDS WR WKH
VDPH GULYH OHWWHU� ERWK $7$ DQG IODVK PHPRU\� $GGLWLRQDOO\� 3&0))&6 DOORZV
3&03OXV WRPDS WKH ILUVW VRFNHW �6RFNHW �� WR WKH ILUVW DYDLODEOH GULYH OHWWHU �XVX�
DOO\ '�� DQG WKH VHFRQG VRFNHW �6RFNHW �� WR WKH QH[W DYDLODEOH GULYH OHWWHU �XVXDO�
O\ (��� DQG VR RQ� �7KHVH DUH +� DQG ,� IRU ,6$ &RQWURO 8QLWV��

������3&050$1�(;(
3&0&6)8/�(;( FDQQRW GHWHUPLQH HLWKHU WKH DOORFDWHG V\VWHP UHVRXUFHV RU WR
ZKLFK ,�2 DGGUHVVHV� ,54V� DQG 80%V WKRVH UHVRXUFHV DUH DVVLJQHG�
3&050$1�6<6 ORDGV DIWHU 3&0&6)8/�(;(� DQG WKHQ VFDQV ,�2 DQG 5$0
VSDFH �LQ WKH 80% IURP $��� WR ))))� DV ZHOO DV ,54 DVVLJQPHQWV� ,W WKHQ
FKHFNV WKH 3&0�,1, ILOH XQGHU ,167$//�5HVRXUFHV WR GHWHUPLQH WKH XVDEOH DV�
VLJQPHQWV� 2QFH WKHVH DUH HVWDEOLVKHG� 3&050$1�6<6 SDVVHV DOO RI WKH LQ�
IRUPDWLRQ WR 3&0&6)8/�(;( ZKLFK WKHQ FDUULHV RXW WKH GHYLFH DVVLJQPHQWV�
:KHQ WKH VHWXS SURJUDP �3&06(783�(;(� LV XVHG� 3&050$1�6<6 LVZULWWHQ
WR WKH &21),*�6<6 ILOH�

6\QWD[ 3&050$1�126&$1

2SWLRQ 0HDQLQJ
�126&$1 'LVDEOHV WKH 3&050$1�6<6 VFDQ ZKLFK GHWHUPLQHV V\VWHP

UHVRXUFHV� %HIRUH XVLQJ �126&$1� PDNH FHUWDLQ WKDW HYHU\ V\VWHP
UHVRXUFH LV HLWKHU LQFOXGHG ZLWK RU H[FOXGHG IURP 3&0 3OXV LQ WKH
,167$//�5HVRXUFHV VHFWLRQ RI WKH 3&0�,1, ILOH� 2WKHUZLVH� GR QRW
LQFOXGH WKLV SDUDPHWHU�

$UJXPHQWV

$UJXPHQW

3&0 3OXV 'ULYHUV 6HFWLRQ ����
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������� 3&06&'�(;(
7KH3KRHQL[ 6XSHU&OLHQW 'ULYHU� D &DUG6HUYLFHV FOLHQW� LQFUHDVHV WKH HIILFLHQF\
RI UHVRXUFH DFTXLVLWLRQ E\ UHTXHVWLQJ V\VWHP UHVRXUFHV �PHPRU\� ,�2� ,54� IURP
&DUG 6HUYLFHV� :KHQ UHTXHVWHG LQ WKLV ZD\� WKRVH UHVRXUFHV DSSHDU WR WKH V\V�
WHP DV UHVLGHQW IRU XVH E\ VRIWZDUH�

3&06&'�(;( PXVW UHVLGH LQ WKH VDPH GLUHFWRU\ DV WKH DFWLYH 3&0�,1,�
3&06&'�(;( UHDGV 3&0�,1, WR GHWHUPLQH WKH ERRW RSWLRQV DQG WKH FRQILJXUD�
WLRQ LQIRUPDWLRQ XVHG IRU HQDEOLQJ 3&0&,$ FDUGV�
:KHQ 3&06&'�(;( LV ERRWHG� VHOHFWHG FDUG FRQILJXUDWLRQV DUH ORDGHG IURP
WKH 3&0�,1, ILOH LQWR D OLVW PDLQWDLQHG E\ 3&06&'�(;(� :KHQ D 3& FDUG LV LQ�
VHUWHG� 3&06&' LGHQWLILHV WKH FDUG DQG ORRNV IRU D SRVVLEOH FRQILJXUDWLRQ LQ WKDW
OLVW� ,I LW ILQGV D FRQILJXUDWLRQ WKDW PDWFKHV WKH FDUG� 3&06&' DWWHPSWV WKH FRQ�
ILJXUDWLRQ� ,I LW FDQQRW ILQG DPDWFKLQJ FRQILJXUDWLRQ� 3&06&'H[DPLQHV WKH&,6
FRQILJXUDWLRQV RQ WKH FDUG� ,I WKH FDUG LV D JHQHULF PRGHP�ID[�VHULDO FDUG�
3&06&' WULHV WR HQDEOH WKH FDUG DV VXFK� ,I D FRQILJXUDWLRQ LV VXFFHVVIXO�
3&06&' EHHSV RQFH�

1RWH $V D GHIDXOW� WKH SURJUDP HPLWV D KLJK�WRQHG EHHS ZKHQ D FDUG LV LQVHUWHG RU
VXFFHVVIXOO\ FRQILJXUHG� :KHQ D FDUG LV H[WUDFWHG� 3&06&' HPLWV D ORZHU�
SLWFKHG EHHS�

3&0 3OXV DXWRPDWLFDOO\ ORDGV 3&06&'�(;( LQWR WKH &21),*�6<6 ILOH DQG
ZULWHV WKH ´3&06&' DUJXPHQWµ WR WKH 3&0�,1, ILOHV�

6\QWD[ 3&06&'�12%((3�1206�12'%�1:�50

2SWLRQ 0HDQLQJ
�12%((3 'LVDEOHV EHHSV ZKHQ D /$1 RU )D[�0RGHP 3& FDUG LV FRQILJXUHG�
�1206 0RGHP VWDWXV LQIRUPDWLRQ LV QRW VDYHG RQ SRZHU GRZQ�
�12'% 'LVDEOHV LQWHUQDO FDUG LQIRUPDWLRQ GDWDEDVH�
�1202'(0 'LVDEOHV WKH JHQHULF FRQILJXUDWLRQ IRU PRGHPV� 6\VWHP QR ORQJHU

UHFRJQL]HV ID[�PRGHP 3& FDUGV�
�1: 'LVDEOHV ZDLW RQ HUURU�ZDUQLQJ PHVVDJHV�
�50 )RUFHV UHDO PRGH DQG GLVDEOHV '26 3URWHFW 0RGHV 6HUYLFHV

�'306�� $V WKH GHIDXOW� 3&06&'�(;( XVHV '306 DQG ORDGV
PRVW RI LWV H[HFXWDEOH FRGH LQWR H[WHQGHG PHPRU\ WR PD[LPL]H
DYDLODEOH FRQYHQWLRQDO PHPRU\�

������� 3&066�(;(
:KHQ LQVWDOODWLRQ LV FDUULHG RXW XVLQJ DQ LQVWDOOHU� WKH 6RFNHW 6HUYLFHV GULYHU
3&066�(;( LV DXWRPDWLFDOO\ ZULWWHQ WR WKH &21),*�6<6 ILOH� 7R FKDQJH WKLV
RSWLRQ IRU 6RFNHW 6HUYLFHV� HLWKHU XVH WKH 3&06(783 XWLOLW\·V $GYDQFHG 0RGH
RU FKDQJH WKH 3&0�,1,·V ´3&066 DUJXPHQW�µ

6\QWD[ 3&066�56 Q�5: Q

2SWLRQ 0HDQLQJ
�56 Q 5HVHUYHV VRFNHW QXPEHU Q� ,I WKHUH LV QR DUJXPHQW� QR UHVHUYDWLRQ

ZLOO EH PDGH�
�5: Q 5HVHUYHV VRFNHW FRQWUROOHU ZLQGRZ QXPEHU Q� ,I WKHUH LV QR

DUJXPHQW� QR UHVHUYDWLRQ ZLOO EH PDGH�

([DPSOH 3&066�5: �

'LVFXVVLRQ ´�56 Qµ VSHFLILHV WKH VRFNHW WR EH UHVHUYHG� 7KLV VRFNHW UHVHUYDWLRQ RSWLRQ SUH�
YHQWV 6RFNHW 6HUYLFHV IURP FRQIOLFWLQJ ZLWK WKH VSHFLDO 3&0&,$ VRIWZDUH WKDW
GLUHFWO\ DFFHVVHV VRFNHW KDUGZDUH� $OVR� XVH WKLV RSWLRQ WR DYRLG DFFHVVLQJ
VRFNHWV WKDW PXVW QRW EH DFFHVVHG ZLWKLQ WKH V\VWHP�

$UJXPHQWV

$UJXPHQW

3&0 3OXV 'ULYHUV 6HFWLRQ ����
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´5: Qµ VSHFLILHV WKH VRFNHW FRQWUROOHU ZLQGRZ WR EH UHVHUYHG� 5HVHUYLQJ ,�2 RU
PHPRU\ ZLQGRZV SUHYHQWV FRQIOLFWV ZLWK VRIWZDUH QRW DVVLJQHG IURP &DUG 6HU�
YLFHV� ´Qµ VSHFLILHV WKH ILUVW VRFNHW·V EHJLQQLQJ ZLQGRZ QXPEHU� VWDUWLQJ IURP ��
7KH TXDQWLW\ DQG W\SH RI ZLQGRZV DUH GHWHUPLQHG E\ WKH FRQWUROOHU� VR WKHUH LV QR
GLIIHUHQFH EHWZHHQ ,�2 DQG PHPRU\ ZLQGRZV�

���� &9�VHULHV 3& 6HWXS
%HIRUH WKH&38%XV'ULYHU FDQ EH XVHG� WKH ,�2 WDEOHPXVW EH VHW IRU WKH 3& IURP
D SHULSKHUDO GHYLFH DV GHVFULEHG EHORZ� WR HQDEOH FRPPXQLFDWLRQV EHWZHHQ WKH
'HYHORSHU·V .LW DQG WKH 3&� 7KH PHWKRG VKRZQ KHUH XVHV &9 6XSSRUW 6RIW�
ZDUH�

�� �� ���� �� 7XUQ 21 WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU DQG WKH 3&�

&DXWLRQ %H VXUH WR WXUQ 21 WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU EHIRUH WKH 3&� ,I
WKH3& LV DOUHDG\ SRZHUHG XSZKHQ WKH FRPSXWHU LV WXUQHG21� WKH FRPSXWHUZLOO
QRW RSHUDWH SURSHUO\�

�� &RQQHFW WKH SHUVRQDO FRPSXWHU WR WKH 3&�

�� %RRW XS WKH &9 6XSSRUW 6RIWZDUH�

�� 3XW WKH &9�VHULHV 3& LQ 3URJUDP 0RGH DQG FUHDWH WKH ,�2 WDEOH�

�� $JDLQ SRZHU XS WKH SHUVRQDO FRPSXWHU DQG WKH 3&�

&DXWLRQ %H VXUH WR WXUQ 21 WKH SRZHU VXSSO\ WR WKH SHUVRQDO FRPSXWHU EHIRUH WKH 3&� ,I
WKH3& LV DOUHDG\ SRZHUHG XSZKHQ WKH FRPSXWHU LV WXUQHG21� WKH FRPSXWHUZLOO
QRW RSHUDWH SURSHUO\�

���

&KDQJH *� *� *� 57 6HQG *XLGH

,�2 WDEOH ,�2 WDEOH5HDG3URJUDP

1HW ��� 1RGH ���
&38 6SHFLDO
,�2 8QLW 1R�

&38 6SHFLDO
,�2 8QLW 1R�

6ORW 1R�

&KDQQHO
5DFN �

&KDQQHO
5DFN �

&KDQQHO
5DFN �

&KDQQHO
5DFN �

5DFN �� 6ORW 1R� �%%%%

1RWH :KHQ ´,6µ LV GLVSOD\HG IRU D VHW XQLW 1R�� LW PHDQV WKDW WKH ,�2 WDEOH KDV EHHQ
VXFFHVVIXOO\ FUHDWHG�

&90��&9 6HWXS 6HFWLRQ ����



��

6(&7,21 �
,6$ &RQWURO 8QLW 6HWXS

7KLV VHFWLRQ H[SODLQV WKH KDUGZDUH DQG VRIWZDUH VHWXS IRU ,6$ &RQWURO 8QLWV�

��� 1RPHQFODWXUH DQG )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )URQW RI 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6LGH RI 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %DFN RI 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6HWWLQJ 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ WKH 8QLW 1XPEHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 8S WKH &RQVROH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 6HULDO &RPPXQLFDWLRQV 3RUW � �&20�� ��� � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 8S 56����$�56���� &RPPXQLFDWLRQV &RQWURO ��� � � � � � � � � � � � � � � � � � �

��� 0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ WKH ,6$ 6XE�EDFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ ,6$ &RQWURO 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ ,6$ %XV ([SDQGHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ +DUG 'LVN 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ DQG 5HPRYLQJ 3& &DUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ 06�'26 &RQVROH 7HUPLQDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ D 9*$ %RDUG�0RQLWRU DQG .H\ERDUG ��� � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ 2WKHU 56����& DQG 56����$�56���� 'HYLFHV ��� � � � � � � � � � � � � � � � � �

��� ,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WDUWLQJ 8S WKH ,6$ &RQWURO 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQILJXULQJ WKH 'ULYHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HIDXOW )LOH &RQILJXUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HIDXOW 6\VWHP 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDQJLQJ WKH 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (GLWLQJ 6\VWHP�UHODWHG )LOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 8S WKH 3& &DUG ,QWHUIDFH 'ULYHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6DYLQJ 6\VWHP�UHODWHG )LOHV DV 'LVN ,PDJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 520 'LVN &UHDWLRQ 8WLOLW\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7UDQVIHUULQJ 'LVN ,PDJHV WR WKH ,6$ &RQWURO 8QLW DQG :ULWLQJ WKHP WR 'ULYH * ��

��� 7UDQVIHUULQJ )LOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWURGXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVWULFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH )LOH 7UDQVIHU 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([DPSOH� 8VLQJ ;�0RGHP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([DPSOH� 8VLQJ =�0RGHP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HVVDJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 8VLQJ +DUG 'LVN 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 8S WKH +DUGZDUH &RQILJXUDWLRQ �6(783�(;(� ��� � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 8S WKH +DUG 'LVN �+',6.�(;(� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )RUPDWWLQJ WKH +DUG 'LVN �)250$7�&20� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 8S WKH )ORSS\ 'LVN 'ULYH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 1RPHQFODWXUH DQG )XQFWLRQV
����� )URQW RI 8QLW

o ,QGLFDWRUV

w 8QLW QXPEHU VHWWLQJ VZLWFK

p &RQVROH VZLWFKHV �� �
q 6HULDO FRPPXQLFDWLRQV

FRQQHFWRU �&20��

r 6HULDO FRPPXQLFDWLRQV
FRQQHFWRU �&20��

s ,QGLFDWRU IRU VHULDO FRPPX�
QLFDWLRQV �&20��

t .H\ERDUG FRQQHFWRU

u 3& FDUG VORW FRYHU

e 3& FDUG VORW

v 3& FDUG FDEOH SXOO�RXW DUHD

)URQW RI 8QLW )URQW RI 8QLW ZLWK 3& FDUG FRYHU UHPRYHG

)XQFWLRQV 7KH IXQFWLRQV RI WKH LWHPV VKRZQ LQ WKH LOOXVWUDWLRQ DUH GHVFULEHG EHORZ� �7KH
UHIHUHQFHV DUH WR UHODWHG RSHUDWLRQV FRYHUHG LQ WKLV PDQXDO��
o ,QGLFDWRUV
6KRZ WKH RSHUDWLQJ VWDWXV RI WKH 8QLW� �5HIHU WR ����� ,QGLFDWRUV��
w 8QLW 1XPEHU 6HWWLQJ 6ZLWFK
6HWV WKH XQLW QXPEHU IRU WKH ,6$ &RQWURO 8QLW� �5HIHU WR ����� 6HWWLQJ WKH 8QLW
1XPEHU��
p &RQVROH 6ZLWFKHV � DQG �
6HW XS WKH &RQVROH� �5HIHU WR ����� 6HWWLQJ 8S WKH &RQVROH��
q 6HULDO &RPPXQLFDWLRQV &RQQHFWRU �&20��
)RU FRQQHFWLQJ VLJQDO FDEOH IRU GHYLFHV XVLQJ 56����&� �5HIHU WR &RQQHFWLQJ
&DEOHV XQGHU ����� ,QVWDOOLQJ 06�'26 &RQVROH 7HUPLQDOV��
r 6HULDO &RPPXQLFDWLRQV &RQQHFWRU �&20��
)RU FRQQHFWLQJ VLJQDO FDEOH IRU GHYLFHV XVLQJ 56����& RU 56����$�56�����
�5HIHU WR&RQQHFWLQJ&DEOHV XQGHU ����� ,QVWDOOLQJ06�'RV&RQVROH7HUPLQDOV��
s ,QGLFDWRU IRU 6HULDO &RPPXQLFDWLRQV �&20��
,QGLFDWH WKH LQWHUIDFH VSHFLILFDWLRQV �56����& RU 56����$�56����� XVHG E\
&20�� �5HIHU WR ,QGLFDWRUV IRU 6HULDO &RPPXQLFDWLRQV �&20�� XQGHU �����
,QGLFDWRUV��
t .H\ERDUG &RQQHFWRU
)RU FRQQHFWLQJ WKH NH\ERDUG VLJQDO FDEOH� �5HIHU WR ����� ,QVWDOOLQJ D 9*$
%RDUG�0RQLWRU DQG .H\ERDUG��
u 3& &DUG 6ORW &RYHU
5HPRYH WKLV FRYHU WR LQVWDOO 3& FDUGV� �5HIHU WR ����� ,QVWDOOLQJ DQG 5HPRYLQJ
3& &DUGV��
v 3& &DUG &DEOH 3XOO�RXW $UHD
$UHDZKHUH WKH FDEOH IRUPRGHPFDUGV� /$1 FDUGV� DQG VR RQ� LV SXOOHG RXW IURP�
,W VKRXOG QRUPDOO\ EH FORVHG GXULQJ RSHUDWLRQ� �5HIHU WR ����� ,QVWDOOLQJ DQG 5H�
PRYLQJ 3& &DUGV��

1RPHQFODWXUH DQG )XQFWLRQV 6HFWLRQ ���
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e 3& &DUG 6ORWV
,QVHUW 3& FDUGV KHUH� �5HIHU WR3&&DUG6ORWV XQGHU ����� ,QVWDOOLQJ DQG5HPRY�
LQJ 3& &DUGV��

����� ,QGLFDWRUV

7KH RSHUDWLQJ VWDWXV RI WKH ,6$ &RQWURO 8QLW DQG SHULSKHUDO GHYLFHV FDQ EH
FKHFNHG XVLQJ WKHVH LQGLFDWRUV� )RU GHWDLOV UHJDUGLQJ HUURU SURFHVVLQJ� UHIHU WR
��� ,QGLFDWRUV� )RU GHWDLOV UHJDUGLQJ XVHU LQGLFDWRUV� UHIHU WR ,QGLFDWRU 5HJLVWHU LQ
$SSHQGL[ + ,6$ &RQWURO 8QLW 0HPRU\ &RQILJXUDWLRQ�

0HDQLQJV RI ,QGLFDWRUV

,QGLFDWRU &RORU 0HDQLQJ :KHQ /LW
81,7 581 *UHHQ 7KH 8QLW LV UXQQLQJ�
6<6 (55 5HG $Q HUURU RFFXUUHG LQ WKH %,26 GLDJQRVLV� RU WKHUH LV D

&38 EXV HUURU�
+$/7 5HG 10, �GXH WR ,�2 FKHFN HUURU RU PHPRU\ SDULW\ HUURU��
%$7 /2: 5HG 7KH EDWWHU\ YROWDJH LV ORZ�
&20� 2UDQJH 3RUW � �&20�� LV EHLQJ DFFHVVHG� �7KH LQGLFDWRU IODVKHV

RQO\ ZKLOH WKH SRUW LV EHLQJ DFFHVVHG��
&20� 2UDQJH 3RUW � �&20�� LV EHLQJ DFFHVVHG� �7KH LQGLFDWRU IODVKHV

RQO\ ZKLOH WKH SRUW LV EHLQJ DFFHVVHG��
3& &$5' � 2UDQJH 3& FDUG � LV EHLQJ DFFHVVHG� �7KH LQGLFDWRU IODVKHV RQO\

ZKLOH WKH FDUG LV EHLQJ DFFHVVHG��
3& &$5' � 2UDQJH 3& FDUG � LV EHLQJ DFFHVVHG� �7KH LQGLFDWRU IODVKHV RQO\

ZKLOH WKH FDUG LV EHLQJ DFFHVVHG��
� 2UDQJH 8VHU�GHILQHG�(UURU
� 2UDQJH 8VHU�GHILQHG�(UURU
� 2UDQJH 8VHU�GHILQHG�(UURU
� 2UDQJH 8VHU�GHILQHG
� 2UDQJH 8VHU�GHILQHG�(UURU
� 2UDQJH 8VHU�GHILQHG�(UURU
� 2UDQJH 8VHU�GHILQHG�(UURU
� 2UDQJH 8VHU�GHILQHG

1RPHQFODWXUH DQG )XQFWLRQV 6HFWLRQ ���
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,QGLFDWRUV IRU 6HULDO &RPPXQLFDWLRQV �&20��
7KHVH LQGLFDWRUV VKRZ WKH &20� SRUW FRPPXQLFDWLRQV LQWHUIDFH VSHFLILFDWLRQV�

,QGLFDWRU &RORU 0HDQLQJ :KHQ /LW
56����& 2UDQJH 7KH &20� SRUW LV XVLQJ 56����& VSHFLILFDWLRQV�
56����$�
56����

2UDQJH 7KH &20� SRUW LV XVLQJ 56����$ RU 56����
VSHFLILFDWLRQV�

1RWH ,I QRWKLQJ OLJKWV� LW PD\ PHDQ WKDW WKH &20� VZLWFK � DQG � VHWWLQJV DUH ZURQJ�
5HIHU WR ����� 6HWWLQJ 6HULDO &RPPXQLFDWLRQV 3RUW � �&20�� WR FRUUHFWO\ VHW
WKHVH VZLWFKHV�

����� 6LGH RI 8QLW

o %DWWHU\ FRYHU

6LGH RI 8QLW

o %DWWHU\ &RYHU
2SHQ WKH EDWWHU\ FRYHU WR UHSODFH WKH EDFNXS EDWWHU\� �5HIHU WR ���&KDQJLQJ WKH
%DWWHU\��

1RPHQFODWXUH DQG )XQFWLRQV 6HFWLRQ ���
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����� %DFN RI 8QLW

o &38 EXV FRQQHFWRU

w ,6$ EXV FRQQHFWRU
p &20� VZLWFKHV � DQG �

q 6\VWHP VZLWFK

r &20� VZLWFK �

%DFN RI 8QLW

)XQFWLRQV 7KH IXQFWLRQV RI WKH LWHPV VKRZQ LQ WKH LOOXVWUDWLRQ DUH GHVFULEHG EHORZ� �7KH
UHIHUHQFHV DUH WR UHODWHG RSHUDWLRQV FRYHUHG LQ WKLV PDQXDO��

o &38 %XV &RQQHFWRU
7KLV LV WKH FRQQHFWRU IRU H[FKDQJLQJ GDWD ZLWK WKH 3URJUDPPDEOH &RQWUROOHU�
�5HIHU WR ����� 0RXQWLQJ ,6$ &RQWURO 8QLWV��

w ,6$ %XV &RQQHFWRU
7KLV LV WKH FRQQHFWRU IRU H[FKDQJLQJ GDWD ZLWK ,6$ %XV ([SDQGHUV DQG +DUG
'LVN 8QLWV� �5HIHU WR ����� 0RXQWLQJ ,6$ &RQWURO 8QLWV��

p &20� 6ZLWFKHV � DQG �
7KHVH VZLWFKHV VHW WKH LQWHUIDFH VSHFLILFDWLRQV �56����& RU 56����$�56�����
IRU WKH VHULDO FRPPXQLFDWLRQV SRUW� �5HIHU WR ����� 6HWWLQJ 6HULDO &RPPXQLFD�
WLRQV 3RUW � �&20����

q 6\VWHP 6ZLWFK
7KLV VZLWFK VHWV WKH V\VWHP �&38EXVPHPRU\ DGGUHVV� &38EXV LQWHUUXSW OHYHO�
HWF��� �5HIHU WR ����� 6\VWHP 6HWXS��

r &20� 6ZLWFK �
6HW WKLV VZLWFK ZKHQ XVLQJ 56����$�56���� IRU WKH VHULDO FRPPXQLFDWLRQV SRUW
�&20��� �5HIHU WR ����� 6HWWLQJ 8S 56����$�56���� &RPPXQLFDWLRQV &RQ�
WURO��

��� 6HWWLQJ 6ZLWFKHV
7KLV VHFWLRQ H[SODLQV KRZ WR VHW WKH YDULRXV VZLWFKHV IRU WKH ,6$ &RQWURO 8QLW�

����� 6HWWLQJ WKH 8QLW 1XPEHU
0DNH WKLV VHWWLQJ E\ WXUQLQJ WKH WZR URWDU\ VZLWFKHVZLWK D VPDOO IODW�KHDG VFUHZ�
GULYHU� %H FDUHIXO QRW WR GDPDJH WKH VORWV LQ WKH VZLWFKHV�

7KH VZLWFK RQ WKH OHIW �DV \RX IDFH WKH 8QLW� VHWV WKH ´��µ GLJLW� DQG WKH VZLWFK RQ
WKH ULJKW VHWV WKH ´�µ GLJLW� 6HW D XQLW QXPEHU IURP � WR ���

6HWWLQJ 6ZLWFKHV 6HFWLRQ ���



��

1RWH 'R QRW VHW D XQLW QXPEHU WKDW RYHUODSV ZLWK DQ\ XQLW QXPEHU DOUHDG\ LQ XVH IRU
DQRWKHU 6SHFLDO ,�2 8QLW� $OVR GR QRW VHW D QXPEHU KLJKHU WKDQ ���

����� 6HWWLQJ 8S WKH &RQVROH
8VH FRQVROH VZLWFKHV � DQG � WR PDNH WKH &RQVROH VHWWLQJ� $Q\ RI WKH IROORZLQJ
&RQVROH FRQQHFWLRQ RSWLRQV FDQ EH VHOHFWHG� QRW FRQQHFWHG� FRQQHFWHG WR
&20�SRUW� FRQQHFWHG WR &20�SRUW� RU FRQQHFWHG WR WKH 9*$PRQLWRU DQG NH\�
ERDUG�

1RWH 8VLQJ WKH 9*$PRQLWRU � NH\ERDUG RSWLRQ UHTXLUHV D &9����,6;�� ,6$ %XV ([�
SDQGHU� D &9����,6%����� ,6$ 6XE�EDFNSODQH� D �*�)��.%��� $7 .H\ERDUG�
DQG D FRPPHUFLDOO\ DYDLODEOH 9*$ ERDUG �KDOI�VL]H� IRU WKH ,6$ EXV�

0DNH WKH VHWWLQJV DV VKRZQ EHORZ�

&RQVROH VZLWFK � &RQVROH VZLWFK � &RQQHFWLRQ RSWLRQ
2)) 2)) 1RW FRQQHFWHG�
2)) 21 &RQQHFWHG WR &20�
21 2)) &RQQHFWHG WR &20�
21 21 &RQQHFWHG WR 9*$ DQG NH\ERDUG�

�:KHQ VHWWLQJ HLWKHU &20� RU &20�� UHIHU WR ����� ,QVWDOOLQJ 06�'26 &RQ�
VROH 7HUPLQDOV DQG VHW WKH GHYLFH FRQQHFWLRQV DQG VRIWZDUH�

�:KHQ VHWWLQJ &20�� XVH 56����&�

6HWWLQJ 6ZLWFKHV 6HFWLRQ ���



��

�:KHQ VHWWLQJ 9*$ PRQLWRU DQG NH\ERDUG� UHIHU WR ����� ,QVWDOOLQJ D 9*$
%RDUG�0RQLWRU DQG .H\ERDUG DQG VHW WKH GHYLFH FRQQHFWLRQV DQG VRIWZDUH�

�:KHQ QR FRQQHFWLRQ LV VHW� WKH 06�'26 HGLW ,�2 ZLOO EH QXOO�

����� 6\VWHP 6HWXS
7KH V\VWHP VHWWLQJV DUH PDGH XVLQJ WKH V\VWHP VZLWFK RQ WKH EDFN RI WKH 8QLW�
7KH IROORZLQJ VHWWLQJV FDQ DOO EH PDGH E\ WKLV VZLWFK� VKDUHG 5$0 DGGUHVV IRU
WKH &38 EXV� &38 EXV LQWHUIDFH LQWHUUXSW OHYHO� VHULDO FRPPXQLFDWLRQV SRUW �
�&20�� DQG VHULDO FRPPXQLFDWLRQV SRUW � �&20�� HQDEOH�GLVDEOH� FRPPXQLFD�
WLRQV IRUPDW IRU VHULDO FRPPXQLFDWLRQV SRUWV� &38 FORFN� DQG WKH VWDUWXS V\VWHP
FRQILJXUDWLRQ�
0DNH WKH VHWWLQJV DV VKRZQ EHORZ�

1RWH 0DNH WKH VHWWLQJV DV UHTXLUHG� 7KH GHIDXOW VHWWLQJV DUH DOO 2))� 2QO\ FKDQJH WKH
VHWWLQJV IRU WKH &38 EXV VKDUHG 5$0 DGGUHVV DQG WKH &38 EXV LQWHUIDFH LQWHU�
UXSW OHYHO �1R� � WR �� LI WKH VHWWLQJV RYHUODS ZLWK DQRWKHU ERDUG�

3LQ ,WHP 6HWWLQJ

2)) 21
� ïïï /HDYH WKLV SLQ 2))� 'R QRW VHW LW WR 21�
� 6KDUHG 5$0 DGGUHVV VHWWLQJ IRU

&38 EXV
�'&���K WR �'))))K �'����K WR �'%)))K

� &38 EXV LQWHUIDFH LQWHUUXSW OHYHO
VHWWLQJ

,54�� ,54��

� &20� HQDEOH�GLVDEOH �1RWH �� (QDEOHV XVDJH RI &20�� 'LVDEOHV XVDJH RI &20��
� &20� HQDEOH�GLVDEOH �1RWH �� (QDEOHV XVDJH RI &20�� 'LVDEOHV XVDJH RI &20��
� &RPPXQLFDWLRQV IRUPDW VHWWLQJ IRU

VHULDO FRPPXQLFDWLRQV SRUW
�1RWH ��

����� ESV� � ELWV� QR SDULW\� � VWRS
ELW ��1�

����� ESV� � ELWV� HYHQ SDULW\� �
VWRS ELW ��(�

� &38 FORFN VHOHFWLRQ �1RWH �� �� 0+] �H[WHUQDO �� 0+]��
,6$ EXV� ���� 0+]�

�� 0+] �H[WHUQDO �� 0+]��
,6$ EXV� ���� 0+]�

� 6WDUWXS V\VWHP FRQILJXUDWLRQ
VHWWLQJ �1RWH ��

'ULYH * V\VWHP ILOHV
�&21),*�6<6� $872(;(&�%$7�
3&0�,1,� DUH VHDUFKHG�

'ULYH * V\VWHP ILOHV DUH QRW
VHDUFKHG�

1RWH �� 6HW SLQV � DQG � ZKHQ XVLQJ PRGHP FDUGV IRU WKH &20� DQG &20� SRUWV�

6HWWLQJ 6ZLWFKHV 6HFWLRQ ���



��

�� 7KLV IRUPDW VHWV WKH FRQGLWLRQV IRU FRPPXQLFDWLRQV ZKHQ D &20 SRUW LV
XVHG DV D &RQVROH�

�� 6HW SLQ � WR 21 ZKHQ XVLQJ D &9����+''�� +DUG 'LVN 8QLW� $OVR� VHW SLQ �
WR 21ZKHQ XVLQJ DQ ,6$ %RDUG WKDW GRHV QRW KDYH D EXV FORFN RI ����0+]�

�� ,I WKH V\VWHP GRHV QRW VWDUW XS QRUPDOO\ ZKHQ WKH GULYH * V\VWHP ILOH LV
FKDQJHG� VHW SLQ � WR 21 DQG ERRW XS WKH V\VWHP ZLWK MXVW WKH GULYH (·V
67$5783�,1,�

����� 6HWWLQJ 6HULDO &RPPXQLFDWLRQV 3RUW � �&20��
6HULDO FRPPXQLFDWLRQV SRUW � �&20�� FDQ EH VHW IRU XVH ZLWK HLWKHU 56����& RU
56����$�56���� LQWHUIDFH VSHFLILFDWLRQV� 7KLV VHWWLQJ LV PDGH ZLWK &20�
VZLWFKHV � DQG ��

56����&
56����$�56����

56����&
56����$�56����

1RWH �� %RWK VZLWFKHV PXVW EH VHW WKH VDPH ZD\�

�� 7KH LQWHUIDFH VSHFLILFDWLRQV LQGLFDWHG E\ WKH LQGLFDWRU PXVW EH XVHG�

�� 7KH 8QLW DQG SHULSKHUDO GHYLFHV PD\ PDOIXQFWLRQ LI WKH VZLWFKHV DUH VHW IRU
56����& ZKHQ 56����$�56���� GHYLFHV DUH FRQQHFWHG� RU YLFH YHUVD�

&KHFN WKH VHWWLQJ DW WKH LQGLFDWRUV RQ WKH IURQW RI WKH8QLW� ,I WKH LQGLFDWRUV DUH QRW
OLW� LW PHDQV WKDW WKH VZLWFK VHWWLQJV DUH ZURQJ�

6HWWLQJ 6ZLWFKHV 6HFWLRQ ���



��

����� 6HWWLQJ 8S 56����$�56���� &RPPXQLFDWLRQV &RQWURO
0DNH WKLV VHWWLQJ RQO\ ZKHQ XVLQJ VHULDO FRPPXQLFDWLRQV SRUW � �&20�� ZLWK
56����$�56���� LQWHUIDFH VSHFLILFDWLRQV� 7KLV VHWWLQJ LV PDGH E\ PHDQV RI
&20� VZLWFK �� 7KLV VZLWFK KDV QRPHDQLQJZKHQ&20� LV XVHGZLWK56����&�
0DNH WKH VHWWLQJV DV VKRZQ EHORZ�

3LQ 1R� ,WHP 6HWWLQJ

2)) 21
� 5[' WHUPLQDWRU 7HUPLQDWRU QRW FRQQHFWHG 7HUPLQDWRU FRQQHFWHG
� &76 WHUPLQDWRU
�
 7[' GULYHU FRQWURO 1R 576 FRQWURO

� L O EO �
(QDEOH RQO\ ZKHQ 576 DFWLYH�

�
 5[' UHFHLYHU FRQWURO �VLPXOWDQHRXV HQDEOH� (QDEOH RQO\ ZKHQ 576 LQDFWLYH�
� 7['� WR 5['� ORRSEDFN /RRSEDFN QRW FRQQHFWHG� /RRSEDFN FRQQHFWHG�
� 7['ï WR 5['ï ORRSEDFN

S S

� 576� WR &76� ORRSEDFN
� 576ï WR &76ï ORRSEDFN

1RWH 
)RU PRUH GHWDLOV UHJDUGLQJ SLQV � DQG �� UHIHU WR WKH IROORZLQJ &RQQHFWLRQ )RU�
PDWV�

6HWWLQJ 6ZLWFKHV 6HFWLRQ ���



��

,Q WKH IROORZLQJ GLDJUDP� QXPEHUV � WKURXJK � UHSUHVHQW SLQ QXPEHUV�

&DEOH VLGH

&RQQHFWLRQ )RUPDWV 3LQV � DQG � VHW WKH FRQQHFWLRQ IRUPDWV VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ �

2)) 21
3LQ � 2)) 56����$ IRUPDW

� ���
� ��� �� VLGH�

ïïï

21 56����$ IRUPDW
� ��1 �1 VLGH�

56���� IRUPDW
� 1�1

��� 0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV
7KLV VHFWLRQ H[SODLQV KRZ WR PRXQW ,6$ &RQWURO 8QLWV DQG SHULSKHUDO GHYLFHV� ,Q
RUGHU WR FDUU\ RXW WKH RSHUDWLRQV GHVFULEHG KHUH� DQ ,6$ 6XE�EDFNSODQH LV UH�
TXLUHG� 7KH ILUVW VWHS LV WR PRXQW WKH 6XE�EDFNSODQH� DQG WKHQ WKH ,6$ &RQWURO
8QLW DQG SHULSKHUDO GHYLFHV FDQ EHPRXQWHG� ,I WKH ,6$&RQWURO 8QLW LV WR EH XVHG
DORQH� KRZHYHU� LW FDQ EH FRQQHFWHG GLUHFWO\ WR WKH &38 %DFNSODQH�

����� 0RXQWLQJ WKH ,6$ 6XE�EDFNSODQH
7KHUH DUH WZR RSHUDWLRQV LQYROYHG KHUH� 7KH ILUVW LV WR PRXQW WKH ,6$ 6XE�EDFN�
SODQH WR WKH &38 %DFNSODQH� DQG WKH VHFRQG LV WR PRXQW WKH SODWH WR WKH ,6$
6XE�EDFNSODQH� 7KH SODWH LV UHTXLUHG LQ RUGHU WR PRXQW DQ ,6$ %XV ([SDQGHU RU
D +DUG 'LVN 8QLW�

&RQFHSWXDO 'LDJUDP RI
6HULDO &RPPXQLFDWLRQV
3RUW � �&20��

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

3URFHGXUH IRU 0RXQWLQJ WKH ,6$ 6XE�EDFNSODQH DQG 3ODWH

�� �� ���� �� /LQH XS WKH ,6$ 6XE�EDFNSODQH FRQQHFWRUV ZLWK WKH &38 %DFNSODQH FRQ�
QHFWRUV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� DQG SUHVV WKH 6XE�EDFNSODQH
ILUPO\ LQWR SODFH�

�� 7LJKWHQ WKH ELQGLQJ VFUHZV WR D WRUTXH RI ��� 1 : P WR VHFXUH WKH ,6$ 6XE�
EDFNSODQH WR WKH &38 %DFNSODQH�

�� )DVWHQ WKH SODWH WR WKH ,6$ 6XE�EDFNSODQH E\ WLJKWHQLQJ WKH IODW�KHDG
VFUHZV WR D WRUTXH RI ��� 1 : P�

����� 0RXQWLQJ ,6$ &RQWURO 8QLWV
%HIRUH PRXQWLQJ DQ ,6$ &RQWURO 8QLW� ILUVW PRXQW DQ ,6$ 6XE�EDFNSODQH WR WKH
&38 %DFNSODQH� 7KH SURFHGXUH RXWOLQHG KHUH XVHV D &9����,6%�� ,6$ 6XE�
EDFNSODQH DV DQ H[DPSOH� EXW WKH SURFHGXUH LV WKH VDPH ZKHQ D &9����,6%��
,6$ 6XE�EDFNSODQH LV XVHG�

1RWH 7KH ,6$ &RQWURO 8QLW PXVW EH PRXQWHG EHIRUH WKH ,6$ %XV ([SDQGHU RU +DUG
'LVN 8QLW� 7KLV LV WUXH HYHQ ZKHQ D SUHYLRXVO\ PRXQWHG ,6$ &RQWURO 8QLW LV UH�
PRYHG DQG VXEVHTXHQWO\ UH�PRXQWHG� ,Q WKDW FDVH� DQ\ ,6$ %XV ([SDQGHU RU
+DUG 'LVN 8QLW WKDW ZDV SUHYLRXVO\ PRXQWHG PXVW DOVR EH UHPRYHG DQG WKHQ UH�
PRXQWHG�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

3URFHGXUH IRU 0RXQWLQJ WKH ,6$ &RQWURO 8QLWV
�� �� ���� �� /LQH XS WKH ,6$ &RQWURO 8QLW FRQQHFWRU ZLWK WKH ,6$ 6XE�EDFNSODQH DQG

&38%DFNSODQH FRQQHFWRU DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� DQG SUHVV WKH
8QLW ILUPO\ LQWR SODFH�

�� 7LJKWHQ WKH ELQGLQJ VFUHZV WR D WRUTXH RI ��� 1 :P WR VHFXUH WKH ,6$&RQWURO
8QLW WR WKH &38 %DFNSODQH�

����� 0RXQWLQJ ,6$ %XV ([SDQGHUV
%HIRUH PRXQWLQJ DQ ,6$ %XV ([SDQGHU� ILUVW PRXQW DQ ,6$ 6XE�EDFNSODQH DQG
,6$ &RQWURO 8QLW WR WKH &38 %DFNSODQH� ,Q DGGLWLRQ� DQ ,6$ %RDUG PXVW EH SUH�
PRXQWHG WR WKH ,6$ %XV ([SDQGHU� )RU LQVWUXFWLRQV RQ KRZ WR GR WKLV� UHIHU WR WKH
,6$ %XV ([SDQGHU 2SHUDWLRQ 0DQXDO �:���� WKDW FRPHV ZLWK WKH ,6$ %XV ([�
SDQGHU�
7KH SURFHGXUH RXWOLQHG KHUH XVHV D &9����,6%�� ,6$ 6XE�EDFNSODQH DV DQ H[�
DPSOH� EXW WKH SURFHGXUH LV WKH VDPHZKHQ D &9����,6%�� ,6$ 6XE�EDFNSODQH
LV XVHG�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

3URFHGXUH IRU 0RXQWLQJ WKH ,6$ %XV ([SDQGHUV
�� �� ���� �� /LQH XS WKH ,6$ %XV ([SDQGHU FRQQHFWRU ZLWK WKH ,6$ 6XE�EDFNSODQH FRQ�

QHFWRU DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� DQG SUHVV WKH 8QLW ILUPO\ LQWR
SODFH�

1RWH� 7KH ,6$ &RQWURO 8QLW LV QRW VKRZQ KHUH�

�� 7LJKWHQ WKH ELQGLQJ VFUHZV WR D WRUTXH RI ��� 1 : P WR VHFXUH WKH ,6$ %XV
([SDQGHU WR WKH ,6$ 6XE�EDFNSODQH�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

����� 0RXQWLQJ +DUG 'LVN 8QLWV
%HIRUH PRXQWLQJ D +DUG 'LVN 8QLW� ILUVW PRXQW DQ ,6$ 6XE�EDFNSODQH DQG ,6$
&RQWURO 8QLW WR WKH &38 %DFNSODQH� 2QFH WKDW KDV EHHQ GRQH� IROORZ WKH SURFH�
GXUH RXWOLQHG EHORZ�

3URFHGXUH IRU 0RXQWLQJ WKH +DUG 'LVN 8QLWV
�� �� ���� �� /LQH XS WKH+DUG 'LVN 8QLW FRQQHFWRU ZLWK WKH ,6$ 6XE�EDFNSODQH FRQQHFWRU

DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� DQG SUHVV WKH 8QLW ILUPO\ LQWR SODFH�

1RWH 7KH ,6$ &RQWURO 8QLW LV QRW VKRZQ KHUH�

�� 7LJKWHQ WKH ELQGLQJ VFUHZV WR D WRUTXH RI ��� 1 :P WR VHFXUH WKH +DUG 'LVN
8QLW WR WKH ,6$ 6XE�EDFNSODQH�

1RWH ,Q RUGHU WR XVH D +DUG 'LVN 8QLW� WKH KDUGZDUH FRQILJXUDWLRQ PXVW EH VHW DQG WKH
KDUG GLVN PXVW EH IRUPDWWHG� )RU GHWDLOV� UHIHU WR ����� 6HWWLQJ 8S WKH +DUGZDUH
&RQILJXUDWLRQ DQG ����� )RUPDWWLQJ WKH +DUG 'LVN�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

����� ,QVWDOOLQJ DQG 5HPRYLQJ 3& &DUGV
7KLV VHFWLRQ H[SODLQV KRZ WR LQVWDOO 3& FDUGV LQ WKH ,6$&RQWURO 8QLW 3& FDUG VORW�
DQG KRZ WR H[WUDFW WKHP�

3& &DUG 5HTXLUHPHQWV :KHQ D 3& FDUG ZLWK DQ ,�2 FRQQHFWRUV LV XVHG� WKH FRQQHFWRU PXVW EH QRPRUH
WKDQ �� PP LQ ZLGWK �L�H�� WKH GLVWDQFH IURP WKH FHQWHU RI WKH FRQQHFWRU WR WKH
HGJHPXVW EH ZLWKLQ ��PP� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�� ,I WKH FRQQHFWRU
ZLGWK LV DQ\ JUHDWHU WKDQ WKDW� WKH 3& FDUG VORW FRYHU ZLOO QRW ILW�

3& FDUG �7\SH ,� 7\SH ,, RU 7\SH ,,,�

&RQQHFWRU ZLGWK� �� PP PD[�
��� PP PD[� IURP FHQWHU WR HGJH�

:LWKLQ �� PP:LWKLQ �� PP

1RWH 7KHUH DUH OLPLWDWLRQV WR 3& FDUG FXUUHQW FRQVXPSWLRQ� 8VH RQO\ 3& FDUGV WKDW
VDWLVI\ WKH IROORZLQJ FRQGLWLRQV�

,�9 �� VORW�% ��� $� ,��9 �� VORW�% ��� $
:KHUH ,�9 �� VORWV� � ���l ,��9 �� VORWV�% ��� $

3& &DUG 6ORWV

6ORW �

6ORW �

9LHZ ZLWK 3& FDUG VORW FRYHU UHPRYHG

6ORW �� $Q\ 7\SH�,� �,, RU �,,, 3& FDUG FDQ EH LQVWDOOHG�
6ORW �� $Q\ 7\SH�, RU �,, 3& FDUG FDQ EH LQVWDOOHG� EXW WKLV VORW FDQQRW EH XVHG

ZKHQ D 7\SH�,,, 3& FDUG LV LQVWDOOHG LQ VORW ��

1RWH :KHQ D GLIIHUHQW W\SH RI 3& FDUG LV LQVHUWHG LQWR WKH VDPH VORW� DQ HUURU PD\
RFFXU� ,I DQ HUURU RFFXUV� LQWHUUXSW DFFHVV WR WKH QHZ FDUG� UHSODFH LW ZLWK WKH SUH�
YLRXV FDUG� DFFHVV WKH SUHYLRXV FDUG XVLQJ WKH ',5 FRPPDQG� DQG UHSODFH WKH
SUHYLRXV FDUG ZLWK WKH QHZ FDUG DQG FKHFN LWV RSHUDWLRQ�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

,QVWDOOLQJ 3& &DUGV

�� �� ���� �� 5HPRYH WKH 3& FDUG VORW FRYHU DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

�� ,QVHUW WKH 3& FDUG LQWR WKH 3& FDUG VORW� SXVKLQJ LW LQ XQWLO LV ORFNV ILUPO\ LQ
SODFH�

�� 5HSODFH WKH 3& FDUG VORW FRYHU�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

5HPRYLQJ 3& &DUGV
�� �� ���� �� 5HPRYH WKH 3& FDUG VORW FRYHU DV VKRZQ LQ WKH SUHYLRXV SURFHGXUH�

�� 3UHVV WKH HMHFW EXWWRQ DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

�� 5HSODFH WKH 3& FDUG VORW FRYHU�

1RWH :KHQ PHPRU\ FDUGV RU /$1 FDUGV DUH XVHG� D FDEOH PXVW EH FRQQHFWHG WR WKH
3& FDUG� 7R XVH D 3& FDUG LQ WKLV ZD\� SXOO WKH FDEOH RXW RI WKH 3& FDUG FDEOH
SXOO�RXW VORW DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

����� ,QVWDOOLQJ 06�'26 &RQVROH 7HUPLQDOV
:KHQ &20� RU &20� LV VHW XVLQJ D &RQVROH VHWWLQJ� IROORZ WKH SURFHGXUHV GH�
VFULEHG EHORZ WR LQVWDOO WKH UHTXLUHG GHYLFHV DQG WR VHW WKH VRIWZDUH�

8VDEOH &RQVROH 7HUPLQDOV 7KH IROORZLQJ WHUPLQDOV DQG VRIWZDUH FDQ EH XVHG ZLWK HLWKHU WKH &20� SRUW RU
WKH &20� SRUW�
� $16, HVFDSH VHTXHQFH GLVSOD\�FDSDEOH WHUPLQDOV �VXFK DV 97���� RU
97����FRQIRUPLQJ GLVSOD\V��

� $16, HVFDSH VHTXHQFH GLVSOD\�FDSDEOH WHUPLQDO VRIWZDUH �VXFK DV :LQGRZV
�� +\SHU 7HUPLQDO��

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���



�

��

&RQQHFWLQJ &DEOHV 8VH WKH FDEOHV LQGLFDWHG EHORZ IRU ��SLQ ZLULQJ�

6KLHOGHG ZLUH

� &'

)*

� 5'

� 6'

� '75

� 6*

� '65
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$SSOLFDEOH &RQQHFWRUV 8VH WKH IROORZLQJ SURGXFWV RU WKHLU HTXLYDOHQWV�
6RFNHW� ;0�'����� �20521�
+RRG� ;0�6����� �20521�

5HFRPPHQGHG &DEOHV $:*��[�3� ,)99�6% �)XMLNXUD /WG��
&2�0$�99�6%� �3[$:*�� �+LWDFKL &DEOH� /WG��

&RQQHFWLRQ 3URFHGXUH 0DNH WKH FRQQHFWLRQ DV VKRZQ LQ WKH IROORZLQJ SURFHGXUH�

�� �� ���� �� &RQQHFW WKH FDEOH WR WKH FRQQHFWRU VHOHFWHG E\ WKH &RQVROH VHWWLQJ�

�� &RQQHFW WKH RWKHU FRQQHFWRU WR WKH FRPPXQLFDWLRQV SRUW RI WKH WHUPLQDO EH�
LQJ XVHG�

&DXWLRQ %H VXUH WR WXUQ2)) WKH SRZHU VXSSO\ WR WKH8QLW DQG DOVR WR DQ\ H[WHUQDO GHYLFHV
EHIRUH DWWDFKLQJ RU GLVFRQQHFWLQJ FRQQHFWRUV� 'RLQJ WKLV ZLWK WKH SRZHU WXUQHG
21 FDQ GDPDJH WKH HTXLSPHQW�

&RPPXQLFDWLRQV 6HWWLQJV 0DNH VXUH WKDW WKH VHWWLQJ RI V\VWHP VZLWFK SLQ � PDWFKHV WKH FRPPXQLFDWLRQV
VHWWLQJV RI WKH WHUPLQDO DQG WHUPLQDO VRIWZDUH WKDW DUH XVHG� )RU GHWDLOV UHJDUG�
LQJ FRPPXQLFDWLRQV VHWWLQJV� UHIHU WR WKH PDQXDOV IRU WKH SDUWLFXODU WHUPLQDO DQG
WHUPLQDO VRIWZDUH WKDW DUH XVHG�

0RXQWLQJ ,6$ &RQWURO 8QLWV DQG 3HULSKHUDO 'HYLFHV 6HFWLRQ ���
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����� ,QVWDOOLQJ D 9*$ %RDUG�0RQLWRU DQG .H\ERDUG
:KHQ ´9*$PRQLWRU � NH\ERDUGµ KDV EHHQ VSHFLILHG E\ WKH &RQVROH VHWWLQJ� IRO�
ORZ WKH SURFHGXUH RXWOLQHG EHORZ WR LQVWDOO WKH GHYLFHV DQG VHW WKH VRIWZDUH�

1RWH 8VLQJ WKH 9*$PRQLWRU � NH\ERDUG RSWLRQ UHTXLUHV D &9����,6;�� ,6$ %XV ([�
SDQGHU� D &9����,6%����� ,6$ 6XE�EDFNSODQH� D �*�)��.%��� $7 .H\ERDUG�
DQG D FRPPHUFLDOO\ DYDLODEOH 9*$ ERDUG �KDOI�VL]H� IRU WKH ,6$ EXV�

�� �� ���� �� ,QVWDOO D 9*$ ERDUG LQ WKH ,6$ %XV ([SDQGHU� )RU LQVWUXFWLRQV RQ KRZ WR GR
WKLV� UHIHU WR WKH ,6$ %XV ([SDQGHU 2SHUDWLRQ 0DQXDO �:�����

�� 0RXQW WKH ,6$ %XV ([SDQGHU WR WKH ,6$ 6XE�EDFNSODQH� )RU LQVWUXFWLRQV RQ
KRZ WR GR WKLV� UHIHU WR ����� 0RXQWLQJ ,6$ %XV ([SDQGHUV�

�� &RQQHFW WKH9*$PRQLWRU FDEOH WR WKH FRQQHFWRU RI WKH9*$ERDUG LQ WKH ,6$
%XV ([SDQGHU�

�� &RQQHFW WKH NH\ERDUG FDEOH WR WKH ,6$ &RQWURO 8QLW·V NH\ERDUG FRQQHFWRU�

&DXWLRQ %H VXUH WR WXUQ 2)) WKH SRZHU VXSSO\ WR WKH 8QLW EHIRUH DWWDFKLQJ RU GLVFRQQHFW�
LQJ FRQQHFWRUV� 'RLQJ WKLV ZLWK WKH SRZHU WXUQHG 21 FDQ GDPDJH ERWK WKH NH\�
ERDUG DQG WKH 8QLW�

����� 0RXQWLQJ 2WKHU 56����& DQG 56����$�56���� 'HYLFHV
,Q DGGLWLRQ WR WHUPLQDOV� LW LV SRVVLEOH WR FRQQHFW RWKHU SHULSKHUDO GHYLFHV ZLWK
56����&� 56����$� RU 56���� FRPPXQLFDWLRQV LQWHUIDFHV� 7KH FDEOHV WKDW DUH
UHTXLUHG GHSHQG RQ WKH SHULSKHUDO GHYLFHV� )RU GHWDLOV� UHIHU WR WKH VSHFLILF SH�
ULSKHUDO GHYLFH PDQXDOV�

&DXWLRQ %H VXUH WR WXUQ2)) WKH SRZHU VXSSO\ WR WKH8QLW DQG DOVR WR DQ\ H[WHUQDO GHYLFHV
EHIRUH DWWDFKLQJ RU GLVFRQQHFWLQJ FRQQHFWRUV� 'RLQJ WKLV ZLWK WKH SRZHU WXUQHG
21 FDQ GDPDJH WKH HTXLSPHQW�

$SSOLFDEOH &RQQHFWRUV 8VH WKH IROORZLQJ SURGXFWV RU WKHLU HTXLYDOHQWV�
6RFNHW� ;0�'����� �20521�
+RRG� ;0�6����� �20521�

5HFRPPHQGHG &DEOHV $:*��[�3� ,)99�6% �)XMLNXUD /WG��
&2�0$�99�6%� �3[$:*�� �+LWDFKL &DEOH� /WG��

��� ,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS
7KLV VHFWLRQ H[SODLQV KRZ WR VWDUW XS WKH ,6$ &RQWURO 8QLW DQG VHW XS WKH V\VWHP
VRIWZDUH�

����� 6WDUWLQJ 8S WKH ,6$ &RQWURO 8QLW
7KH ,6$&RQWURO 8QLW DXWRPDWLFDOO\ VWDUWV XS WKH V\VWHPZKHQ WKH 3& LV SRZHUHG
XS� 7KH &38 %XV 'ULYHU LV DOVR LQVWDOOHG DXWRPDWLFDOO\� DQG FRPPXQLFDWLRQV
ZLWK WKH 3& DUH HQDEOHG� ,Q DGGLWLRQ� WKH 3& FDUG LQWHUIDFH GULYHU LV LQVWDOOHG DX�
WRPDWLFDOO\� VR 65$0� $7$� DQG )/$6+ FDUGV FDQ EH XVHG�
,I WKH XQLW QXPEHU KDV EHHQ FKDQJHG� SHUIRUP WKH RSHUDWLRQV GHVFULEHG LQ ����
&9�VHULHV 3& 6HWXS�
:KHQ WKH V\VWHP VWDUWV XS QRUPDOO\� WKH 81,7 581 LQGLFDWRU RQ WKH IURQW RI WKH
8QLW OLJKWV� ,I WKLV LQGLFDWRU GRHV QRW OLJKW� LW PHDQV WKDW DQ HUURU KDV RFFXUUHG� ,Q
WKDW FDVH� UHIHU WR ��� ,QGLFDWRUV DQG FDUU\ RXW WKH VSHFLILHG FRXQWHUPHDVXUHV WR
FRUUHFW WKH HUURU�

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���
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����� &RQILJXULQJ WKH 'ULYHV
&RQILJXUH WKH ,6$ &RQWURO 8QLW GULYHV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

(�

(3520
��� .%
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06�)/$6+
��� .%

*�

)/$6+ �520�
��� .%

+�
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3& &$5'

����� 'HIDXOW )LOH &RQILJXUDWLRQV
7KH GHIDXOW ILOH FRQILJXUDWLRQV DUH DV VKRZQ EHORZ IRU GULYHV (� )� DQG *� LQFOXG�
LQJ WKH VL]HV RI ILOHV DQG WKH GDWHV DQG WLPHV ZKHQ WKH\ ZHUH ODVW FKDQJHG�

'ULYH ( &RQWHQWV

&$5''59; (;( ������ ��ï��ï�� �����
&1),*1$0 (;( ����� ��ï��ï�� �����
'(%8* (;( ������ ��ï��ï�� �����
'*,6.(< 6<6 ����� ��ï��ï�� ����
'306 (;( ������ ��ï��ï�� �����
(00��� (;( ������ ��ï��ï�� �����
(55/2* (;( ����� ��ï��ï�� �����
)&23<; (;( ����� ��ï��ï�� �����
)(5$6(; (;( ����� ��ï��ï�� ����
)/$6+&03 (;( ������ ��ï��ï�� ����
)250$7 &20 ������ ��ï��ï�� �����
)75$16 (;( ������ ��ï��ï�� �����
+',6. '$7 ��� ��ï��ï�� �����
+',6. (;( ����� ��ï��ï�� �����
+,0(0 6<6 ������ ��ï��ï�� �����
0(0&$5' (;( ������ ��ï��ï�� ����
06ï)/$6+ 6<6 ������ ��ï��ï�� ����
3&0 ,1, ����� ��ï��ï�� �����
3&0$7$ 6<6 ������ ��ï��ï�� �����
3&0&6 (;( ������ ��ï��ï�� �����
3&0&6)8/ (;( ������ ��ï��ï�� �����
3&0))&6 (;( ������ ��ï��ï�� �����
3&007' (;( ������ ��ï��ï�� �����
3&050$1 6<6 ������ ��ï��ï�� �����
3&06&' (;( ������ ��ï��ï�� �����
3&066 (;( ������ ��ï��ï�� �����
5(6(7 (;( ����� ��ï��ï�� ����
520',6. 6<6 ����� ��ï��ï�� ����
52087< (;( ������ ��ï��ï�� �����
6%86 6<6 ������ ��ï��ï�� �����
6(783 (;( ����� ��ï��ï�� �����
67$5783 ,1, ��� ��ï��ï�� �����

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���
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'ULYH ) &RQWHQWV
$16, 6<6 ����� ��ï��ï�� �����
$66,*1 &20 ����� ��ï��ï�� �����
%$&.83 (;( ������ ��ï��ï�� �����
&+.'6. (;( ������ ��ï��ï�� �����
&28175< 6<6 ������ ��ï��ï�� �����
',6.&23< &20 ������ ��ï��ï�� �����
',6.,0* (;( ������ ��ï��ï�� �����
',63/$< 6<6 ������ ��ï��ï�� �����
'26.(< &20 ����� ��ï��ï�� �����
('/,1 (;( ������ ��ï��ï�� �����
)& (;( ������ ��ï��ï�� �����
,17(5/,1. (;( ������ ��ï��ï�� �����
,17(5695 (;( ������ ��ï��ï�� �����
-2,1 (;( ������ ��ï��ï�� �����
.(<% &20 ������ ��ï��ï�� �����
.(<%2$5' 6<6 ������ ��ï��ï�� �����
0(0 (;( ������ ��ï��ï�� �����
02'( &20 ������ ��ï��ï�� �����
025( &20 ����� ��ï��ï�� �����
5(6725( (;( ������ ��ï��ï�� �����
520,1) '$7 �� ��ï��ï�� �����
56&23< (;( ������ ��ï��ï�� �����
6+$5( (;( ������ ��ï��ï�� �����
68%67 (;( ������ ��ï��ï�� �����
;&23< (;( ������ ��ï��ï�� �����

'ULYH * &RQWHQWV
$872(;(& %$7 �� ��ï��ï�� �����
&21),* 6<6 �� ��ï��ï�� �����
3&0 ,1, ����� ��ï��ï�� �����

1RWH %DFN�XS DQG GHOHWH GULYH ) DQG * ILOHV DV UHTXLUHG�

����� 'HIDXOW 6\VWHP 6HWXS
7KH ,6$&RQWURO 8QLW·V GHIDXOW V\VWHPVHWXS ILOHV DUH VWRUHG LQ GULYH(DQG GULYH*
DV OLVWHG EHORZ�

(�?67$5783�,1,
*�?3&0�,1,
*�?&21),*�6<6
*�?$872(;(&�%$7

67$5783�,1, &RQWHQWV 7KH FRQWHQWV RI 67$5783�,1, �ZKLFK FRUUHVSRQGV WR &21),*�6<6� DUH DV IRO�
ORZV� ZLWK WKHLU IXQFWLRQV SURYLGHG EHORZ�

'(9,&( (�?+,0(0�6<6
'(9,&( (�?(00����(;( 12(06 5$0 ; &���ï&&))
; '���ï')))
'26 80%
'(9,&( (�?&$5''59;�(;(
'(9,&( (�?520',6.�6<6
'(9,&(+,*+ (�?6%86�6<6 �9�� �%� �&��
'(9,&( (�?'306�(;(
'(9,&( (�?&1),*1$0�(;( �'()$8/7 �3 *�?
'(9,&( (�?3&066�(;(
'(9,&( (�?3&0&6)8/�(;(
'(9,&( (�?3&050$1�6<6
'(9,&( (�?3&007'�(;(
'(9,&( (�?3&0$7$�6<6
6($5&+B3$7+ *��
'()$8/7B'5,9( *�

o

w

p

q

r

s

t

u

o 'HYLFH GULYHU WKDW FRQWUROV KRZ WKH H[WHQGHG PHPRU\ DQG KLJK PHPRU\
�+06� DUH XVHG�

w 'HYLFH GULYHU WKDW HPXODWHV (06 PHPRU\ GXULQJ H[WHQGHG PHPRU\ XVH�
DQG ORDGV SURJUDPV DQG GHYLFH GULYHUV WR WKH 80% DUHD�

p /RDGV SDUW RI 06�'26 WR WKH 80% DUHD� WKHUHE\ LQFUHDVLQJ WKH DPRXQW RI
FRQYHQWLRQDO PHPRU\ VSDFH WKDW LV DYDLODEOH IRU XVLQJ DSSOLFDWLRQ SURJUDPV�

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���
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q 'HYLFH GULYHU IRU GULYH )

r 'HYLFH GULYHU IRU GULYH *

s &38 %XV 'ULYHU

t 'HYLFH GULYHU IRU 3& FDUGV

u ,QGLFDWHV WKDW &21),*�6<6 DQG $872(;(&�%$7 IRU XVHU VHWWLQJV FDQ EH
UHDG IURP GULYH *�

3&0�,1, &RQWHQWV 'ULYH ( DQG GULYH * KDYH WKH VDPH ILOHV�

� 3&0�,1, ï ,QLWLDOL]DWLRQ )LOH IRU 3&0� 9HUVLRQ ����

>6(783ï'()$8/76@

� $OORZ 9$5 WKH DELOLW\ WR VSHFLI\ ZRUNLQJ GHIDXOWV DQG VFUHHQ RUGHU

5HVRXUFH&KHFN0RGH �

� 6HWXS PRGH� �   4XLFN� �   $GYDQFHG
6HWXS0RGH7\SH �
6HWXS0RGH 

6RFNHW&RXQW7\SH �
6RFNHW&RXQW 

� &RPPDQG OLQH RSWLRQV
SFPVV 
SFPFV 
SFPUPDQ 
SFPVFG 
SFPDWD 
XVHFDUGV 

:LQGRZV7\SH �
:LQGRZV3DWK F�?:,1'2:6

))67\SH �
))63DWK 
))6:LQGRZ%DVH 
))61R2I3DUWLWLRQV �
))61R2I(UDVH4XHXHV �

0RGHP7\SH �
&RP3RUW 

$7$7\SH �
$7$:LQGRZ%DVH 
$7$6SLQ'RZQ7LPH �
$7$1R2I3DUWLWLRQV �

$GYDQFHG,QIR7\SH �
,54 
&,6:LQGRZ%DVH 
7RNHQ5LQJ6SHHG �
&DUG6HWWOH7LHP ���

>,167$//�5HVRXUFHV@
LQFOXGHBPHP 
H[FOXGHBPHP �[D�ï�[EI��[H�ï�[II
LQFOXGHBLR 
H[FOXGHBLR 
LQFOXGHBLUT 
H[FOXGHBLUT �[����[����[����[��

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���
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>&20`
� �[�I���[���[���[�
� �[�I���[���[���[�
� �[�H���[���[���[�
� �[�H���[���[���[�

&2025'(5 �
>1(7:25.@
56 �

� &DUG�&RQILJXUDWLRQ /LVW ï

>3&0&$5'B���@
,'B� ,%0
,'B� 72.(1 5,1*
0$-25 ���
0,125 ���
'(6&5,3725 ������
180%(5&21),*6 �

>3&0&$5'B�����@
/2$' <(6
5(6285&(6 �[�$�
0(025<B� �['���[���[���['�
0(025<B� �['���[���[���['�
,2B� �[$����[���[�
,54 �[���[�
&21),*5(*6 �[����[��

>3&0&$5'B�����@
/2$' 12
5(6285&(6 �[�$�
0(025<B� �['���[���[���['�
0(025<B� �['���[���[���['�
,2B� �[$����[���[�
,54 �[���[�
&21),*5(*6 �[����[��

>3&0&$5'B���@
,'B� ,%0 &RUS�
,'B� (WKHUQHW
0$-25 �[��
0,125 �[��
'(6&5,3725 �[����
180%(5&21),*6 �

>3&0&$5'B�����@
/2$' <(6
5(6285&(6 �[�(�
0(025<B� �['���[���[���[�
,2B� �[�����[����[�
,2B� �[�����[����[�
,54 �[���[�
&21),*5(*6 �[����[��

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���
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>'()$8/7@
SFPVV �62 � �&0'HY,' ))))))))
SFPFV �$''5 &� �,54 �� �:$,7 ���50
SFPVFG �50
SFPUPDQ 
SFPDWD �6' � �62 � �6� � �65$0
8VH&DUGV 
6HWXS0RGH �
&RP3RUW �
$7$:LQGGRZ%DVH F���
$7$6SLQ'RZQ7LPH �
$7$1R2I3DULWLRQV �
,54 ��
&,6:LQGRZ%DVH F���
7RNHQ5LQJ6SHHG �
&DUG6HWWOH7LPH ���

SFPIIFV �48(8( �
))63DWK (�
))6:LQGRZ%DVH F���
))6:LQGRZ6L]H ��
))61R2I3DUWLWLRQV �
))61R2I(UDVH4XHXHV �
>'()$8/7�5HVRXUFHV@
LQFOXGHBPHP �[F�ï�[F���[F���[FF
H[FOXGHBPHP �['�ï�[')
LQFOXGHBLR 
H[FOXGHBLR �[���ï�[��)
LQFOXGHBLUT 
H[FOXGHBLUT �[�$ï�[�%

&21),*�6<6 &RQWHQWV
'(9,&( (�?3&0))&6�(;(
'(9,&( (�?06ï)/$6+�6<6

$872(;(&�%$7 &RQWHQWV
#(&+2 2))
352037 �3�*
3$7+ (�?�)�?

����� &KDQJLQJ WKH 6\VWHP &RQILJXUDWLRQ
7KH ,6$ &RQWURO 8QLW V\VWHP FRQILJXUDWLRQ FDQ EH FKDQJHG E\ UH�ZULWLQJ &21�
),*�6<6� $872(;(&�%$7� DQG 3&0�,1, LQ GULYH *� 'ULYH * HPXODWHV D 520
GLVN� VR WKH IROORZLQJ SURFHGXUH PXVW EH FDUULHG RXW LQ RUGHU WR FKDQJH LWV FRQ�
WHQWV�

�� �� ���� �� (GLW WKH V\VWHP�UHODWHG ILOHV DW WKH SHUVRQDO FRPSXWHU�
�� 6DYH WKH V\VWHP�UHODWHG ILOHV DV GLVN LPDJHV DW WKH SHUVRQDO FRPSXWHU�
�� 7UDQVIHU WKH GLVN LPDJH ILOHV WR WKH ,6$ &RQWURO 8QLW� DQG ZULWH WKHP WR GULYH

*�
�� 5HVWDUW WKH ,6$ &RQWURO 8QLW�

3ODFH GHYLFH GULYHUV LQVWDOOHG E\ *�?&21),*�6<6 LQ GULYH * RU RQ D FDUG�

����� (GLWLQJ 6\VWHP�UHODWHG )LOHV
8VH DQ HGLWRU WR HGLW V\VWHP�UHODWHG ILOHV DW WKH SHUVRQDO FRPSXWHU� )RU GHWDLOV
UHJDUGLQJ 3& FDUG LQWHUIDFH VHWWLQJV� UHIHU WR ����� 6HWWLQJ8S WKH3&&DUG ,QWHU�
IDFH 'ULYHU�
(GLWLQJ RSHUDWLRQV VXFK DV FRS\LQJ &21),*�6<6� $872(;(&�%$7� DQG
3&0�,1, FUHDWHG E\ WKH 'HYHORSHUV .LW� DQG FKDQJLQJ WKH GLUHFWRU\ QDPHV� FDQ
SURYLGH JUHDWHU HIILFLHQF\�
&RQYHUWLQJ ILOHV WR GLVN LPDJHV DQG WUDQVIHUULQJ WKHP FDQ EH WLPH�FRQVXPLQJ�
VR LW LV UHFRPPHQGHG WKDW VXLWDEOH V\VWHP�UHODWHG ILOHV EH FUHDWHG DW WKH SHUVRQ�
DO FRPSXWHU DQG WKHQ WUDQVIHUUHG WR WKH ,6$ &RQWURO 8QLW�

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���
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1RWH 7KH EXLOW�LQ GULYH ) DQG IODVK FDUGV FDQQRW EH XVHG LI WKH 3&0))6&�(;( DQG
06�)/$6+�6<6 OLQHV DUH GHOHWHG IURP &21),*�6<6 LQ GULYH *� 7KH\ FDQ EH
GHOHWHG LI WKHUH LV QRW HQRXJK FRQYHQWLRQDO PHPRU\ RU LI GULYH ) ZLOO QRW EH XVHG�

����� 6HWWLQJ 8S WKH 3& &DUG ,QWHUIDFH 'ULYHU
'ULYHU VHWXS FDQ EH HDVLO\ H[HFXWHG E\ ILUVW FRS\LQJ WKH &21),*�6<6 DQG
3&0�,1, FUHDWHG DFFRUGLQJ WR WKH H[SODQDWLRQ LQ ��� 3& &DUG ,QWHUIDFH 'ULYHU
6HWXS� 5HIHU WR WKDW VHFWLRQ IRU GHWDLOV UHJDUGLQJ 3& FDUG LQWHUIDFH GULYHUV�

&RS\LQJ 'ULYHUV WR 'LVN )RU LQVWUXFWLRQV RQ FRS\LQJ GULYHUV WR WKH 8QLW·V GLVN� UHIHU WR ������ 7UDQVIHUULQJ
'LVN ,PDJHV WR WKH ,6$ &RQWURO 8QLW DQG :ULWLQJ 7KHP WR 'ULYH *�

&21),*�6<6 ([DPSOH '(9,&( (�?3&06&'�(;(

����� 6DYLQJ 6\VWHP�UHODWHG )LOHV DV 'LVN ,PDJHV
8VH WKH GLVN LPDJH FUHDWLRQ XWLOLW\ WR VDYH V\VWHP�UHODWHG ILOHV DV GLVN LPDJHV DW
D SHUVRQDO FRPSXWHU ZLWK D 9*$ PRQLWRU DQG NH\ERDUG� )ROORZ WKH SURFHGXUH
RXWOLQHG EHORZ�

�� �� ���� �� 7\SH',6.,0*DW WKH'26SURPSW� DQG SUHVV WKH(QWHU .H\� 7KHPDLQPHQX
IRU WKH GLVN LPDJH FUHDWLRQ XWLOLW\ ZLOO EH GLVSOD\HG�

%%% 'LVN ,PDJH )LOH &UHDWH %%%

6HW (QYLURQPHQWDO ,QIRUPDWLRQ

&UHDWH ,PDJH )LOH

(1'

�&� &RS\ULJKW 1-. &RUS ���� 9HU ����

�� 6HOHFW ´6HW (QYLURQPHQWDO ,QIRUPDWLRQ�µ DQG SUHVV WKH (QWHU .H\�

%%% 6HW (QYLURQPHQWDO ,QIRUPDWLRQ %%%

'LVN ,PDJH 6L]H �.E\WH� ���

6HFWRU 6L]H �E\WH� ���

)$7 ,' ))

'LUHFWRU\ &RXQW ���

6HOHFW 2XWSXW 'LUHFWRU\

6HOHFW )LOHV RI 'LVN ,PDJH

(1'

6HOHFW 'LVN ,PDJH 6L]H

>/()7@ >5,*+7@� 6HOHFW 6L]H >83@ >'2:1@� 6HOHFW 1H[W ,WHP

>3J8S@� 6NLS ��� .% �)RUZDUG� >3J'Q@� 6NLS ��� .% �%DFNZDUG�

�&� &RS\ULJKW 1-. &RUS ���� 9HU ����

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���



�

��

&DXWLRQ 7KH GLVN LPDJH VL]H� VHFWRU VL]H� )$7 ,'� DQG GLUHFWRU\ FRXQW PXVW DOO XVH WKH
GHIDXOW VHWWLQJV� 7KH ,6$ &RQWURO 8QLW ZLOO QRW RSHUDWH SURSHUO\ LI WKHVH VHWWLQJV
DUH FKDQJHG�

�� 8VH WKH 8S ��� DQG 'RZQ ��� $UURZ .H\V WR PRYH WKH FXUVRU WR ´6HOHFW )LOHV
RI 'LVN ,PDJH�µ DQG SUHVV WKH (QWHU .H\�

>/()7@ >5,*+7@� 'ULYH 6HOHFW >83@ >'2:1@� 6HOHFW 'LUHFWRU\

'ULYH 1R� � $� &�

)LOH 1DPH�

&�?

%%% 6HOHFW 'LVN ,PDJH &RQWHQW %%%

�&� &RS\ULJKW 1-. &RUS ���� 9HU ����

)�?

'26

703

�� 0RYH WKH FXUVRU DQG SUHVV WKH 6SDFH .H\ WR VHOHFW WKH ILOHV WKDW DUH WR EH
VDYHG DV GLVN LPDJHV�:KHQ DOO WKH UHTXLUHG ILOHV KDYH EHHQ VHOHFWHG� SUHVV
WKH (QWHU .H\� 7KH 6HW (QYLURQPHQWDO ,QIRUPDWLRQ PHQX ZLOO WKHQ UHWXUQ�

7KH LPDJH ILOHV ZLOO EH VDYHG XQGHU WKH QDPH ´520'6.�%,1�µ 0RYH WKH
FXUVRU WR ´6HOHFW 2XWSXW 'LUHFWRU\µ DQG VSHFLI\ WKH GLUHFWRU\ LQ ZKLFK WKH
LPDJHV DUH WR EH VDYHG�

�� 7KH 6HW (QYLURQPHQWDO ,QIRUPDWLRQ PHQX ZLOO WKHQ UHWXUQ�

�� 6HOHFW ´(1'µ WR UHWXUQ WR WKH PDLQ PHQX�

�� 6HOHFW ´&UHDWH ,PDJH )LOH�µ 7KH GLVN LPDJH ILOH �520'6.�%,1� ZLOO EH
VDYHG WR WKH VSHFLILHG RXWSXW GHVWLQDWLRQ GLUHFWRU\� ,I WKH VDYH RSHUDWLRQ LV
FRPSOHWHG VXFFHVVIXOO\� WKH IROORZLQJ PHVVDJH ZLOO EH GLVSOD\HG�

,PDJH )LOHV &RS\ (1'
3OHDVH 3UHVV $Q\ .H\ � � �

�� 3UHVV DQ\ NH\ WR UHWXUQ WR WKH PDLQ PHQX�

�� 6HOHFW ´(1'µ WR UHWXUQ WR WKH 06�'26 SURPSW�

����� 520 'LVN &UHDWLRQ 8WLOLW\
7KLV XWLOLW\ FUHDWHV 520 GLVN LPDJH ILOHV DW WKH ,6$ &RQWURO 8QLW� HOLPLQDWLQJ WKH
QHHG WR WUDQVIHU WKHP IURP WKH SHUVRQDO FRPSXWHU�

$W OHDVW ���. E\WHV RI DYDLODEOH VSDFH DUH UHTXLUHG DW GULYH ) LQ RUGHU WR XVH WKH
520 GLVN FUHDWLRQ XWLOLW\� 7KLV XWLOLW\ FDQ DOVR EH XVHG DW $16, WHUPLQDOV�

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���



�

��

�� �� ���� �� 8VH DQ HGLWRU WR GHVFULEH WKH V\VWHP�UHODWHG ILOH VDYHG DV D520GLVN LPDJH
�520'6.�%,1�� 8VH 520,1)�'$7 DV WKH ILOH QDPH� 7KH 520 GLVN FUH�
DWLRQ XWLOLW\ ZLOO UHIHUHQFH WKLV ILOH WR FUHDWH D 520 GLVN LPDJH ILOH�
520,1)�'$7 ([DPSOH�

)�?&21),*�6<6
)�?$872(;(&�%$7
)�?3&0�,1,

�� 7\SH ´52087<µ DW WKH '26 SURPSW DQG SUHVV WKH (QWHU .H\�
)�?52087<

7KH IROORZLQJ PHQX ZLOO EH GLVSOD\HG�

�� 'LVN 6L]H ��� .%\WH
�� 6HFWRU 6L]H ��� %\WH
�� )$7 ,' +)) �+H[�
�� 'LUHFWRU\ &RXQW ���
�� 6HOHFW 2XWSXW 'LUHFWRU\

520'6.�%,1
�� 6HOHFW 520 ,PDJH )LOH

520,1)�'$7
�� %RRW %DVH $GGUHVV )����� �+H[�
*� &UHDWH ,PDJH )LOH
(� (1'

3OHDVH 6HOHFW D +HDG �






 520 ',6. 0$.( 87,/,7< �9HU ����� 






&DXWLRQ 7KH GLVN LPDJH VL]H� VHFWRU VL]H� )$7 ,'� DQG GLUHFWRU\ FRXQW PXVW DOO XVH WKH
GHIDXOW VHWWLQJV� 7KH ,6$ &RQWURO 8QLW ZLOO QRW RSHUDWH SURSHUO\ LI WKHVH VHWWLQJV
DUH FKDQJHG�

�� 7\SH ´*µ DQG SUHVV WKH (QWHU .H\� 7KH 520 GLVN LPDJH ILOH ZLOO EH FUHDWHG
DFFRUGLQJ WR WKH520,1)�'$7 ILOH FUHDWHG LQ VWHS ��:KHQ WKLV LV FRPSOHWHG�
WKH PDLQ PHQX ZLOO UHWXUQ�

�� ,Q WKH PDLQ PHQX� W\SH ´(µ DQG SUHVV WKH (QWHU .H\ WR H[LW WKH 520 GLVN
FUHDWLRQ XWLOLW\ DQG UHWXUQ WR WKH '26 SURPSW�
7KLV HQGV WKH ILOH FUHDWLRQ RSHUDWLRQ� 8VH WKH )&23<; FRPPDQG WR FRS\
520'6.�%,1 WR GULYH *�

������ 7UDQVIHUULQJ 'LVN ,PDJHV WR WKH ,6$ &RQWURO 8QLW DQG :ULWLQJ WKHP
WR 'ULYH *

7KHUH DUH WKUHH ZD\V WR WUDQVIHU GLVN LPDJH ILOHV WR WKH ,6$ &RQWURO 8QLW DQG
WUDQVIHU WKHP WR GULYH *�
� 8VH WKH )&23<; FRPPDQG �DW WKH ,6$ &RQWURO 8QLW� DQG WKH 56&23< FRP�
PDQG �DW WKH SHUVRQDO FRPSXWHU�� 7KH GLVN LPDJH ILOHV DUH WUDQVIHUUHG DQG FR�
SLHG WR GULYH * DW WKH VDPH WLPH�

� 8VH WKH )75$16 DQG )&23<; FRPPDQGV� 7KH )75$16 FRPPDQG WUDQV�
IHUV WKH GLVN LPDJH ILOHV WR GULYH )� DQG WKHQ WKH )&23<; FRPPDQG FRSLHV
WKHP WR GULYH *�

� 6DYH WKH GLVN LPDJHV WR D PHPRU\ FDUG DQG WKHQ XVH WKH )&23<; FRPPDQG
DW WKH ,6$&RQWURO 8QLW WR FRS\ WKHP WR GULYH*� )RU WKLV PHWKRG WKH ,6$&RQWURO
8QLW PXVW EH DEOH WR XVH PHPRU\ FDUGV�

1RWH �� ,I XQDEOH WR ZULWH WKH ILOHV WR GULYH *� VHW V\VWHP VZLWFK SLQ � WR 21 DQG WKHQ
UHVWDUW WKH 8QLW XVLQJ RQO\ (�?67$5783�,1,�

�� :KHQ GLVN LPDJH ILOHV DUH FUHDWHG DW WKH ,6$&RQWURO 8QLW ZLWK WKH 52087<
SURJUDP� WKHUH LV QR QHHG WR WUDQVIHU WKHP�

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���



��

8VLQJ )&23<; DQG 56&23< &RQQHFW WKH ,6$ &RQWURO 8QLW DQG WKH SHUVRQDO FRPSXWHU ZLWK 56����& FDEOH�
8VH WKH VDPH NLQG RI FDEOH DV LV XVHG IRU FRQQHFWLQJ WKH ,6$ &RQWURO 8QLW DQG
WHUPLQDOV� �5HIHU WR ����� ,QVWDOOLQJ 06�'26 &RQVROH 7HUPLQDOV�� 7KHQ IROORZ
WKH SURFHGXUH RXWOLQHG EHORZ�

�� �� ���� �� 6WDUW�XS )&23<; DW WKH ,6$ &RQWURO 8QLW� DQG WKHQ HQWHU WKH IROORZLQJ OLQH�

)�?!)&23<; �5 �&20� ��&20��



 6WDUW )ODVK 0HPRU\ &RS\ 3URJ� 9����
6WDUW (UDVH
(QG (UDVH
)ODVK 0HPRU\ &RS\���
*HW 5HFHLYH GDWD�

(QG RI GDWD UHFHLYH�



 (QG

�� &RQILUP WKDW WKH PHVVDJH LQGLFDWLQJ WKDW WKH 8QLW LV EHJLQQLQJ WR UHFHLYH
GDWD LV GLVSOD\HG� DQG VWDUW�XS56&23<DW WKH SHUVRQDO FRPSXWHU� 7KHQ HQ�
WHU WKH IROORZLQJ FRPPDQG�

&�?!56&23< �6 520'6.�%,1



 56ï���& )LOH &RS\ 3URJ� 9����
6WDUW VHQG GDWD�



(QG RI GDWD VHQG�



 (QG ILOH &RS\ 3URJ�

7KH GLVN LPDJH ILOH ZLOO EH WUDQVIHUUHG WR WKH ,6$ &RQWURO 8QLW DQG ZULWWHQ WR
GULYH *�

�� 5HVWDUW WKH ,6$ &RQWURO 8QLW�

8VLQJ )75$16 DQG )&23<; &RQQHFW WKH ,6$ &RQWURO 8QLW DQG WKH SHUVRQDO FRPSXWHU ZLWK 56����& FDEOH�
8VH WKH VDPH NLQG RI FDEOH DV LV XVHG IRU FRQQHFWLQJ WKH ,6$ &RQWURO 8QLW DQG
WHUPLQDOV� �5HIHU WR ����� ,QVWDOOLQJ 06�'26 &RQVROH 7HUPLQDOV�� 7KHQ IROORZ
WKH SURFHGXUH RXWOLQHG EHORZ�

�� �� ���� �� 8VH WKH )75$16 FRPPDQG WR WUDQVIHU WKH GLVN LPDJH ILOH WR GULYH ) DW WKH
,6$ &RQWURO 8QLW� �)RU LQVWUXFWLRQV RQ XVLQJ WKH )75$16 FRPPDQG� UHIHU WR
��� 7UDQVIHUULQJ )LOHV��

�� 6WDUW XS )&23<; DW WKH ,6$ &RQWURO 8QLW·V 06�'26 SURPSW� DQG WKHQ HQWHU
WKH IROORZLQJ OLQH�

)�?!)&23<; �) )�520',6.�%,1



 6WDUW )ODVK 0HPRU\ &RS\ 3URJ� 9����
6WDUW (UDVH
(QG (UDVH
)ODVK 0HPRU\ &RS\���



 (QG

7KH GLVN LPDJH ILOH ZLOO EH ZULWWHQ WR GULYH *�

�� 5HVWDUW WKH ,6$ &RQWURO 8QLW�

&RS\LQJ )URP 0HPRU\ &DUG 7KLVPHWKRG XVHV WKH)&23<; FRPPDQG WR FRS\ ILOHV WR GULYH* IURPDPHPRU\
FDUG� ,W ZLOO RQO\ EH SRVVLEOH LI WKH ,6$ &RQWURO 8QLW FDQ XVH PHPRU\ FDUGV�

�� �� ���� �� $W WKH SHUVRQDO FRPSXWHU� FRS\ WKH GLVN LPDJH ILOH �520'6.�%,1� WR D
PHPRU\ FDUG�

�� ,QVHUW WKH PHPRU\ FDUG DW WKH ,6$ &RQWURO 8QLW�

,6$ &RQWURO 8QLW 6WDUWXS DQG 6\VWHP 6RIWZDUH 6HWXS 6HFWLRQ ���



��

�� 6WDUW XS )&23<; DW WKH ,6$ &RQWURO 8QLW·V 06�'26 SURPSW� DQG WKHQ HQWHU
WKH IROORZLQJ OLQH�

)�?)&23<; �) +�?520'L6.�%,1



 6WDUW )ODVK 0HPRU\ &RS\ 3URJ� 9����
6WDUW (UDVH
(QG (UDVH
)ODVK 0HPRU\ &RS\���



 (QG

7KH GLVN LPDJH ILOH ZLOO EH ZULWWHQ WR GULYH *�
�� 5HVWDUW WKH ,6$ &RQWURO 8QLW�

��� 7UDQVIHUULQJ )LOHV
7KLV VHFWLRQ H[SODLQV KRZ WR WUDQVIHU ILOHV EHWZHHQ WKH ,6$ &RQWURO 8QLW DQG WKH
SHUVRQDO FRPSXWHU� XVLQJ 56����&� 8VH WKLV PHWKRG ZKHQ QRW XVLQJ PHPRU\
FDUGV�

����� ,QWURGXFWLRQ
8VH WKH )75$16�(;( SURJUDP IRU WUDQVIHUULQJ ILOHV EHWZHHQ WKH ,6$ &RQWURO
8QLW DQG WKH SHUVRQDO FRPSXWHU� 7KLV ILOH WUDQVIHU SURJUDP XVHV 56����& FDEOH
IRU VHQGLQJ DQG UHFHLYLQJ ILOHV� ,W VXSSRUWV ERWK WKH ;�0RGHP �����E\WH VXP�
DQG =�0RGHP SURWRFROV�

����� 5HVWULFWLRQV
7KH ILOH WUDQVIHU SURJUDP KDV WKH IROORZLQJ UHVWULFWLRQV�
7KH ;�0RGHP SURWRFRO LV ����E\WH VXP� ,I WKH ILOH VL]H LV QRW LQ PXOWLSOHV RI ����
WKH UHPDLQGHU LV SDGGHG E\ �$K�
7KH =�0RGHP SURWRFRO FDQQRW KDQGOH WKH IROORZLQJ GDWD�

� $XGLR GDWD
� /=: FRPSUHVVHG GDWD
� 5/( FRPSUHVVHG GDWD
� &5&��� ELWV

5HVXPH WUDQVIHUV DQG $6&,, WUDQVIHUV DUH QRW VXSSRUWHG�
6HTXHQWLDO ILOHV DUH WKH RQO\ YDOLG ILOH W\SH�

����� &RPPXQLFDWLRQV 6HWWLQJV
0DNH WKH IROORZLQJ FRPPXQLFDWLRQV VHWWLQJV IRU WKH ,6$ &RQWURO 8QLW DQG WKH
SHUVRQDO FRPSXWHU�
%DXG UDWH� ���� ���� ������ ������ ������ ������ RU ������ ESV
3DULW\� 1RQH
6WRS ELWV� � ELW
'DWD OHQJWK� � ELWV

����� 8VLQJ WKH )LOH 7UDQVIHU 3URJUDP
8VH WKH ILOH WUDQVIHU SURJUDP DV GHVFULEHG EHORZ�

7UDQVPLVVLRQ 6\QWD[ )75$16 )LOHQDPH �6 �)XQFWLRQ >�&RPSRUW@ >�)ORZ@ >�%DXG 5DWH@

�6�
� 6SHFLILHV ´VHQG�µ

�)XQFWLRQ�
� ´�;µ VSHFLILHV ;�0RGHP� ��� VXP�
� ´�=µ VSHFLILHV =�0RGHP�

7UDQVIHUULQJ )LOHV 6HFWLRQ ���



��

�&RPSRUW� �VHH QRWH ��
� ´�&20�µ VSHFLILHV &20� �WKH GHIDXOW��
� ´�&20�µ VSHFLILHV &20��

�)ORZ� �VHH QRWH ��
� ´�)µ VSHFLILHV ;21�;2)) IORZ FRQWURO�
� ,I ´�)µ LV QRW VHW �WKH GHIDXOW�� ;21�;2)) IORZ FRQWURO LV QRW VSHFLILHG�

�%DXG 5DWH�
� ���� 6HWV EDXG UDWH WR ��� ESV�
� ���� 6HWV EDXG UDWH WR ��� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV �WKH GHIDXOW��
� ������ 6HWV EDXG UDWH WR ������ ESV�

1RWH �� &RPPXQLFDWLRQV FDQQRW EH H[HFXWHG E\)75$16�(;( LI &20� LV VSHFLILHG
E\ WKH '26 FRPPDQG &77<� :KHQ &20� LV XVHG DV D &RQVROH� VSHFLI\ LW
ZLWK D VZLWFK VHWWLQJ DQG UHVWDUW WKH V\VWHP�

�� ´�)µ PXVW EH VSHFLILHG LI ;21�;2)) IORZ FRQWURO LV XVHG E\ ILOH WUDQVPLVVLRQ
VRIWZDUH VXFK DV WHUPLQDO VRIWZDUH�

5HFHSWLRQ 6\QWD[ )75$16 )LOHQDPH �5 �)XQFWLRQ >�&RPSRUW@ >�)ORZ@ >�%DXG 5DWH@

�5�
� 6SHFLILHV ´UHFHLYH�µ

�)XQFWLRQ� �VHH QRWH ��
� ´�;µ VSHFLILHV ;�0RGHP� ��� VXP�
� ´�=µ VSHFLILHV =�0RGHP�

�&RPSRUW� �VHH QRWH ��
� ´�&20�µ VSHFLILHV &20� �WKH GHIDXOW��
� ´�&20�µ VSHFLILHV &20��

�)ORZ� �VHH QRWH ��
� ´�)µ VSHFLILHV ;21�;2)) IORZ FRQWURO�
� ,I ´�)µ LV QRW VHW �WKH GHIDXOW�� ;21�;2)) IORZ FRQWURO LV QRW VSHFLILHG�

�%DXG 5DWH�
� ���� 6HWV EDXG UDWH WR ��� ESV�
� ���� 6HWV EDXG UDWH WR ��� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV�
� ����� 6HWV EDXG UDWH WR ����� ESV �WKH GHIDXOW��
� ������ 6HWV EDXG UDWH WR ������ ESV�

1RWH �� :LWK =�0RGHP� WKH WUDQVPLVVLRQ ILOHQDPHV DUH DXWRPDWLFDOO\ WDNHQ DV WKH
QDPHV RI ILOHV UHFHLYHG� 6SHFLI\ D GLUHFWRU\ QDPH �RU EXV QDPH� IRU VWRULQJ
ILOHV UHFHLYHG E\ =�0RGHP� ,I QR GLUHFWRU\ LV VSHFLILHG� WKH ILOHV ZLOO EH VWRUHG
LQ WKH FXUUHQW GLUHFWRU\�

�� &RPPXQLFDWLRQV FDQQRW EH H[HFXWHG E\)75$16�(;( LI &20� LV VSHFLILHG
E\ WKH '26 FRPPDQG &77<� :KHQ &20� LV XVHG DV D &RQVROH� VSHFLI\ LW
ZLWK D VZLWFK VHWWLQJ DQG UHVWDUW WKH V\VWHP�

�� ´�)µ PXVW EH VSHFLILHG LI ;21�;2)) IORZ FRQWURO LV XVHG E\ ILOH WUDQVPLVVLRQ
VRIWZDUH VXFK DV WHUPLQDO VRIWZDUH�

�� 7R FDQFHO UHFHLYH ZDLWLQJ� W\SH ´&µ DQG SUHVV WKH (QWHU .H\�

7UDQVIHUULQJ )LOHV 6HFWLRQ ���



��

����� ([DPSOH� 8VLQJ ;�0RGHP
,Q WKLV H[DPSOH SURFHGXUH� D ILOH FDOOHG ´7(67�'$7µ LV WUDQVIHUUHG XVLQJ ;�0R�
GHP�

�� �� ���� �� (QWHU WKH IROORZLQJ V\QWD[ WR VWDUW XS WKH SURJUDP IRU UHFHSWLRQ�

)�?!)75$16 7(67�'$7 �5 �) �;

)75$16� )LOH WUDQVODWH XWLOLW\� 9HUVLRQ ���
&RS\ULJKW �F� ����� ���� E\ 1-.� $OO ULJKW UHVHUYHG�
)LOH �7(67�'$7� 5HFHLYHVïïï

1RUPDO (QG�

�� (QWHU WKH IROORZLQJ V\QWD[ WR VWDUW XS WKH SURJUDP IRU WUDQVPLVVLRQ�

&�?!)75$16 7(67�'$7 �6 �) �;

)75$16 � )LOH WUDQVODWH XWLOLW\� 9HUVLRQ ���
&RS\ULJKW �F� ��������� E\ 1-.� $OO ULJKW UHVHUYHG�
)LOH �7(67�'$7� 6HQGB

1RUPDL (QG�

:LWK ERWK UHFHSWLRQ DQG WUDQVPLVVLRQ� ZKHQ ´1RUPDO (QGµ LV GLVSOD\HG LW PHDQV
WKDW WKH RSHUDWLRQ ZDV VXFFHVVIXO�

1RWH ,I WKH VDPH ILOHQDPH DOUHDG\ H[LVWV DW WKH UHFHLYLQJ HQG� D PHVVDJH ZLOO EH GLV�
SOD\HG DVNLQJ ZKHWKHU RU QRW WR RYHUZULWH WKH H[LVWLQJ ILOH� 7R RYHUZULWH WKH ILOH�
HQWHU ´<�µ 7R FKDQJH WKH ILOHQDPH RI WKH ILOH EHLQJ UHFHLYHG� HQWHU ´1µ DQG UHVWDUW
WKH UHFHSWLRQ SURJUDP�

6DPH )LOH 1DPH� 2YHUZULWH " �<�1�

����� ([DPSOH� 8VLQJ =�0RGHP
,Q WKLV H[DPSOH SURFHGXUH� D ILOH FDOOHG ´7(67�'$7µ LV WUDQVIHUUHG XVLQJ =�0R�
GHP�

�� �� ���� �� (QWHU WKH IROORZLQJ V\QWD[ WR VWDUW XS WKH SURJUDP IRU UHFHSWLRQ�

&�?!)75$16 )�?'$7$� �5 �) �=

)75$16 � )LOH WUDQVODWH XWLOLW\� 9HUVLRQ ���
&RS\ULJKW �F� ��������� E\ 8-.� $OO ULJKW UHVHUYHG�
)LOH �7(67�'$7� 5HFHLYHVïïï

1RPDO (QG�

�� (QWHU WKH IROORZLQJ V\QWD[ WR VWDUW XS WKH SURJUDP IRU WUDQVPLVVLRQ�

)�?!)75$16 7(67�'$7 �6 �) �=

)75$16 � )LOH WUDQVODWH XWLOLW\� 9HUVLRQ ���
&RS\ULJKW �F� ����� ���� E\ 8-.� $OO ULJKW UHVHUYHG�
)LOH � 7(67�'$7 � 6HQGB

1RUPDO (QG�

,Q WKLV H[DPSOH� WKH 7(67�'$7 ILOH LV VWRUHG LQ WKH '$7$� GLUHFWRU\�

:LWK ERWK UHFHSWLRQ DQG WUDQVPLVVLRQ� ZKHQ ´1RUPDO (QGµ LV GLVSOD\HG LW PHDQV
WKDW WKH RSHUDWLRQ ZDV VXFFHVVIXO�

7UDQVIHUULQJ )LOHV 6HFWLRQ ���



��

����� 0HVVDJHV
7KH IROORZLQJ WDEOH VKRZV WKHPHDQLQJV RI WKHPHVVDJHV WKDWPD\ EH GLVSOD\HG�

0HVVDJH 0HDQLQJ
1RUPDO (QG� 2SHUDWLRQ ZDV VXFFHVVIXOO\ FRPSOHWHG�
3DUDPHWHU (UURU 3DUDPHWHU HUURU RFFXUUHG�
1R )LOH 2SHQ )LOH GRHV QRW H[LVW RU FDQQRW EH RSHQHG�
6DPH )LOH 1DPH� 2YHUZULWH" �<�1� 6DPH ILOHQDPH DOUHDG\ H[LVWV� 2YHUZULWH WKH

ILOH" (QWHU < �<HV� RU 1 �1R��
1RWKLQJ 5HSO\� $ERUW� 1R UHVSRQVH� VR DERUW RSHUDWLRQ�
56����& ,QLW (UURU� 56����& LQLWLDOL]DWLRQ HUURU RFFXUUHG�
)LOH 5HDG (UURU� )LOH UHDG HUURU RFFXUUHG�
)LOH :ULWH (UURU� )LOH ZULWH HUURU RFFXUUHG�
/LQH (UURU� &RPPXQLFDWLRQV HUURU RFFXUUHG�
/LQH 7LPH 2XW� &RPPXQLFDWLRQV WLPH�RXW
&KHFN 6XP (UURU� &KHFNVXP HUURU RFFXUUHG�
1RW )LOH 2SHQ� )LOH FDQQRW RSHQ�
%ORFN 1R� (UURU� %ORFN QXPEHU HUURU RFFXUUHG�
'DWD (UURU 'DWD HUURU RFFXUUHG�
/LQH &DQFHOHG &RPPXQLFDWLRQV ZHUH FDQFHOOHG�

��� 8VLQJ +DUG 'LVN 8QLWV
7KLV VHFWLRQ H[SODLQV KRZ WR PDNH WKH VHWWLQJV IRU XVLQJ D &9����+''�� +DUG
'LVN 8QLW ZLWK WKH ,6$ &RQWURO 8QLW� DQG KRZ WR IRUPDW WKH KDUG GLVN�

7KH IROORZLQJ RSHUDWLRQV DUH UHTXLUHG LQ RUGHU WR XVH WKH +DUG 'LVN 8QLW�

�� �� ���� �� 6HW WKH KDUGZDUH FRQILJXUDWLRQ �6(783�(;(��

�� 6HW WKH KDUG GLVN �+',6.�(;(��

�� )RUPDW WKH KDUG GLVN �)250$7�&20��

,Q WKH H[DPSOH SURFHGXUH SURYLGHG KHUH� D QHZ +DUG 'LVN 8QLW LV FRQQHFWHG WR
DQ ,6$ &RQWURO 8QLW�

1RWH �� :KHQ XVLQJ D +DUG 'LVN 8QLW� VHW V\VWHP VZLWFK SLQ � WR 21 DW WKH EDFN RI
WKH 8QLW�

�� &RQQHFW WKH +DUG 'LVN 8QLW SURSHUO\ WR WKH ,6$ 6XE�EDFNSODQH EHIRUH VHW�
WLQJ WKH KDUGZDUH FRQILJXUDWLRQ�

�� ,I WKH V\VWHP LV VWDUWHG XS ZLWKRXW FRQQHFWLQJ WKH +DUG 'LVN 8QLW RQFH WKH
KDUGZDUH FRQILJXUDWLRQ KDV EHHQ VHW IRU D+DUG'LVN8QLW� WKH V\VWHP·V KDUG�
ZDUH FKHFN ZLOO WDNH DSSUR[LPDWHO\ ILYH PLQXWHV� 7KLV LV QRW D V\VWHP HUURU�

����� 6HWWLQJ 8S WKH +DUGZDUH &RQILJXUDWLRQ �6(783�(;(�
8VH WKH 6(783 XWLOLW\ WR VHW XS WKH ,6$ &RQWURO 8QLW KDUGZDUH FRQILJXUDWLRQ�

�� �� ���� �� 7\SH ´6(783µ DW WKH06�'26SURPSW DQG SUHVV WKH (QWHU .H\� 7KH 6(783
XWLOLW\ ZLOO EH VWDUWHG XS� DQG D VFUHHQ ZLOO EH GLVSOD\HG IRU VHOHFWLQJ HLWKHU
)'' RU +'' VHWXS�

(�?!6(783

)'' 	 +'' 6(783 9HU ����
� ����� )'' 6(783
� ����� +'' 6(783
,QSXW QXPEHU �BB

8VLQJ +DUG 'LVN 8QLWV 6HFWLRQ ���



��

�� 7\SH ´�µ DQG SUHVV WKH (QWHU .H\� $ VFUHHQZLOO EH GLVSOD\HG IRU VHOHFWLQJ WKH
GULYH�

,QSXW QXPEHU � �

6HOHFW GULYHU &� RU '� � ,QSXW & RU ' � "B

�� 7\SH ´&µ DQG SUHVV WKH (QWHU .H\� (QWHU ´&µ IRU WKH ILUVW +DUG 'LVN 8QLW� DQG
´'µ IRU WKH VHFRQG� $ VFUHHQ ZLOO EH GLVSOD\HG IRU VHOHFWLQJ WKH KDUG GLVN
W\SH�

6HOHFW GULYH &� RU '� � ,QSXW & RU ' � " &
6HOHFW 'ULYH LV ¶&¶

6HOHFW KDUG GLVN W\SH � �� QRW LQVWDOO� ��� �� �
,QSXW KDUG GLVN W\SH � BB

�� 7\SH ´��µ DQG SUHVV WKH (QWHU .H\� ,I ´�µ LV HQWHUHG� WKH KDUG GLVN ZLOO QRW EH
LQVWDOOHG� $ VFUHHQ ZLOO EH GLVSOD\HG IRU HQWHULQJ WKH QXPEHU RI F\OLQGHUV� WKH
QXPEHU RI KHDGV� DQG WKH QXPEHU RI VHFWRUV� (QWHU WKHP DV VKRZQ EHORZ�

,QSXW KDUG GLVN W\SH � ��

1HZ F\OLQGHU LQSXW � � ï ����� � � ���
1HZ KHDG LQSXW � � ï ��� � � ��
1HZ VHFWRU LQSXW � � ï ��� � � ��

7KH KDUGZDUH FRQILJXUDWLRQ LV QRZ VHW� DQG WKH 06�'26 SURPSW ZLOO UHWXUQ�
�� 5HVWDUW WKH V\VWHP WR DFWLYDWH WKH QHZ KDUGZDUH FRQILJXUDWLRQ VHWWLQJV�

����� 6HWWLQJ 8S WKH +DUG 'LVN �+',6.�(;(�
8VH WKH +',6. XWLOLW\ WR VHW XS WKH +DUG 'LVN 8QLW·V KDUG GLVN�
7KH +',6. XWLOLW\ VHWV WKH HQWLUH KDUG GLVN WR RQH SDUWLWLRQ� ,W LV QRW SRVVLEOH WR VHW
PXOWLSOH SDUWLWLRQV�

�� �� ���� �� 7\SH ´+',6.µ DW WKH 06�'26 SURPSW� DQG SUHVV WKH (QWHU .H\� 7KH +',6.
XWLOLW\ ZLOO VWDUW XS� DQG D VFUHHQ ZLOO EH GLVSOD\HG IRU VHOHFWLQJ WKH GULYH�

(�?!+',6.

+',6. � +'' 7<3( 6(7 � 9HU ����
LQSXW GULYH � &� � '�
,QSXW GLVN QXPEHU �B

�� 7\SH ´�µ WR VHOHFW GULYH & �RU ´�µ WR VHOHFW GULYH '� DQG SUHVV WKH (QWHU .H\�
7KH KDUG GLVN ZLOO EH VHW DXWRPDWLFDOO\ DFFRUGLQJ WR WKH KDUGZDUH FRQILJXUD�
WLRQ VHWWLQJV�

LQSXW GLVN QXPEHU � �
6HW +'' W\SH
&\OLQGHUV DUH ��� � �'&K �
+HDGV DUH �� � $K �
6HFWRUV DUH �� � ��K �

6WDUW F\OLQGHU LV � � �K �
6WDUW KHDG LV � � �K �
6WDUW VHFWRU LV � ��K �

(QG F\OLQGHU LV ��� � '%K �
(QG KHDG LV � � �K �
(QG VHFWRU LV ��� � '�K �

6WDUW ORJLFDO VHFWRU LV �� � ��K �
/RJLFDO VHFWRU OHQJWK LV ������ � �����K �

7KH KDUG GLVN LV QRZ VHW� DQG WKH 06�'26 SURPSW ZLOO UHWXUQ�
�� 5HVWDUW WKH V\VWHP WR DFWLYDWH WKH QHZ KDUG GLVN VHWWLQJ�

8VLQJ +DUG 'LVN 8QLWV 6HFWLRQ ���



��

����� )RUPDWWLQJ WKH +DUG 'LVN �)250$7�&20�
8VH WKH )250$7 FRPPDQG WR IRUPDW WKH KDUG GLVN�

�� �� ���� �� 7\SH ´)250$7 &�µ DW WKH 06�'26 SURPSW� DQG SUHVV WKH (QWHU .H\� 7KH
IROORZLQJ ZDUQLQJ PHVVDJH ZLOO EH GLVSOD\HG�

(�?!)250$7 &�

:$51,1*� $// '$7$ 21 121ï5(029$%/( ',6.
'5,9( &� :,// %( /267 �
3URFHHG ZLWK )RUPDW � <�1 � " <

�� 7\SH ´<µ DQG SUHVV WKH (QWHU .H\� 7KH IRUPDWWLQJ ZLOO EHJLQ� :KHQ WKH IRU�
PDWWLQJ KDV EHHQ VXFFHVVIXOO\ FRPSOHWHG� WKH IROORZLQJPHVVDJHZLOO EH GLV�
SOD\HG�

)RUPDW FRPSOHWH�

9ROXPH ODEHO � �� FKDUDFWHUV� (17(5 IRU QRQH � "BB

�� (QWHU WKH YROXPH ODEHO DQG SUHVV WKH (QWHU .H\� ,I WKH YROXPH ODEHO LV QRW
UHTXLUHG� MXVW SUHVV WKH (QWHU .H\� 7KH IROORZLQJ PHVVDJH ZLOO EH GLVSOD\HG�

�������� E\WHV WRWDO GLVN VSDFH
�������� E\WHV DYDLODEOH RQ GLVN

���� E\WHV LQ HDFK DOORFDWLRQ XQLW�
����� DOORFDWLRQ XQLWV DYDLODEOH RQ GLVN�

9ROXPH 6HULDO QXPEHU LV �(��ï��('

7KH KDUG GLVN LV QRZ IRUPDWWHG� DQG WKH 06�'26 SURPSW ZLOO UHWXUQ� 7KH
+DUG 'LVN 8QLW FDQ EH XVHG DV GULYH &�
&DUU\ RXW WKH IROORZLQJ RSHUDWLRQ WR FRQILUP WKDW WKH KDUG GLVN LV XVDEOH�

�7KH YROXPH ODEHO WKDW LV VHW LV GLVSOD\HG KHUH�

(�?!&�

&�?!',5

9ROXPH LQ GULYH & LV ;;;;;;
9ROXPH 6HULDO QXPEHU LV �(��ï��('
'LUHFWRU\ RI &�?

)LOH QRW IRXQG

����� 6HWWLQJ 8S WKH )ORSS\ 'LVN 'ULYH
7KLV VHFWLRQ H[SODLQV KRZ WR VHW XS WKH IORSS\ GLVN GULYH FRQQHFWLRQV� ,Q RUGHU WR
FRQQHFW D IORSS\ GLVN GULYH� D FRPPHUFLDOO\ DYDLODEOH ,�2 SRUW WKDW FDQ XVH D
IORSS\ GLVN GULYH LV UHTXLUHG� ,QVWDOO WKH ,�2 SRUW LQ WKH ,6$%XV([SDQGHU DQG FRQ�
QHFW WKH IORSS\ GLVN GULYH DQG WKH ,6$ &RQWURO 8QLW� 7KHQ FDUU\ RXW WKH IROORZLQJ
SURFHGXUH WR PDNH WKH VHWWLQJV�
,Q WKLV H[DPSOH SURFHGXUH� D ����0�E\WH�IRUPDW IORSS\ GLVN GULYH LV FRQQHFWHG WR
WKH ,6$ &RQWURO 8QLW

�� �� ���� �� 7\SH ´6(783µ DW WKH06�'26SURPSW DQG SUHVV WKH (QWHU .H\� 7KH 6(783
XWLOLW\ ZLOO EH VWDUWHG XS� DQG D VFUHHQ ZLOO EH GLVSOD\HG IRU VHOHFWLQJ HLWKHU
)'' RU +'' VHWXS�

(�?!6(783

)'' 	 +'' 6(783 9HU ����
� ����� )'' 6(783
� ����� +'' 6(783
,1387 180%(5 �BB

8VLQJ +DUG 'LVN 8QLWV 6HFWLRQ ���



��

�� 7\SH ´�µ DQG SUHVV WKH (QWHU .H\� $ VFUHHQ ZLOO EH GLVSOD\HG VKRZLQJ WKH
IORSS\ GLVN FRQILJXUDWLRQ WKDW LV FXUUHQWO\ VHW� DORQJ ZLWK WKH RSWLRQV IRU WKH
GULYH W\SH�

,QSXW QXPEHU � �

&XUUHQW )'' W\SH
'LVNï$ � 1R GULYH
'LVNï% � 1R GULYH

� ����� 1R GULYH
� ����� ���.%
� ����� ����0%
,QSXW GULYH QHZ W\SH � 5HWXUQ RQO\ LV QR FKDQJH �
$ � "BB

�� 7\SH ´�µ DQG SUHVV WKH (QWHU .H\ WR VHOHFW ����0 E\WHV� ,I ´�µ LV VHOHFWHG� QR
IORSS\ GLVN GULYH ZLOO EH FRQQHFWHG�

$ � " �
% � "BB

�� (QWHU ´�µ DQG SUHVV WKH (QWHU .H\� 7KH KDUGZDUH FRQILJXUDWLRQ LV QRZ VHW
DQG WKH 06�'26 SURPSW ZLOO UHWXUQ�

�� 5HVWDUW WKH V\VWHP WR DFWLYDWH WKH QHZ KDUGZDUH FRQILJXUDWLRQ VHWWLQJV�

8VLQJ +DUG 'LVN 8QLWV 6HFWLRQ ���



��

6(&7,21 �
&RPPXQLFDWLRQV DQG &RQWURO )XQFWLRQV

7KLV VHFWLRQ LQWURGXFHV WKH FRPPXQLFDWLRQV DQG FRQWURO IXQFWLRQV WKDW FDQ EH XVHG ZLWK WKH ,6$ &RQWURO 8QLW� DQG SURYLGHV
LQVWUXFWLRQVRQKRZ WRXVH HDFK RI WKH IXQFWLRQV�8VH WKLV VHFWLRQ WRGHWHUPLQH WKH IXQFWLRQVQHHGHG IRU \RXU V\VWHPFRQILJXUD�
WLRQ�

��� )HDWXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV�&RQWURO 6HUYLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &\FOLF 6HUYLFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (YHQW 6HUYLFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &38 %XV /LQN 6HUYLFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� )HDWXUHV
7KH ,6$&RQWURO 8QLW·V FRPPXQLFDWLRQV�FRQWURO IXQFWLRQV KDYH WKH IROORZLQJ IHD�
WXUHV�

7KH ,6$&RQWURO 8QLW FRPPXQLFDWHV ZLWK WKH 3& WKURXJK WKH&38 EXV� SURYLGLQJ
KLJK�VSHHG FRPPXQLFDWLRQV FRPSDUHG WR DQ 56����& RU RWKHU LQWHUIDFHV� $O�
PRVW �.�E\WHV RI GDWD FDQ EH WUDQVIHUUHG DW RQH WLPH GHSHQGLQJ RQ WKH W\SH RI
FRPPXQLFDWLRQV VHUYLFLQJ EHLQJ XVHG�

7KH ,6$ &RQWURO 8QLW FDQ FRPPXQLFDWH WKURXJK WKH QHWZRUN XS WR WKUHH KLHUDU�
FKLHV�

7KH ,6$ &RQWURO 8QLW FDQ FRPPXQLFDWH HDVLO\ ZLWK RWKHU ,6$ &RQWURO 8QLWV� %$�
6,& 8QLWV� DQG DQ\ RWKHU &38 %XV 8QLW ZLWKLQ D WKUHH�KLHUDUFK\ QHWZRUN�

��� &RPPXQLFDWLRQV�&RQWURO 6HUYLFHV
7KH IROORZLQJ WDEOH VKRZV WKH WKUHH FRPPXQLFDWLRQV�FRQWURO VHUYLFHV WKDW FDQ
EH XVHG WKURXJK WKH &38 EXV LQWHUIDFH�

1R� 6HUYLFH ([SODQDWLRQ
� (YHQW VHUYLFH &RPPXQLFDWLRQ SRVVLEOH ZLWK 3URJUDPPDEOH &RQWUROOHU DQG

RWKHU 8QLWV LQ WKH ORFDO QRGH� DV ZHOO DV ZLWK RWKHU
3URJUDPPDEOH &RQWUROOHUV DQG 8QLWV WKURXJK WKH QHWZRUN�

� &\FOLF VHUYLFH &RPPXQLFDWLRQ SRVVLEOH ZLWK WKH 3URJUDPPDEOH &RQWUROOHU
LQ WKH ORFDO QRGH�

� &38 %XV /LQN
VHUYLFH

&RPPXQLFDWLRQ SRVVLEOH ZLWK 3URJUDPPDEOH &RQWUROOHU DQG
RWKHU &38 %XV 8QLWV LQ WKH ORFDO QRGH�

7KHVH WKUHH VHUYLFHV DUH GHVFULEHG EULHIO\ EHORZ� 5HIHU WR ���&RPPXQLFDWLRQV�
&RQWURO 6HUYLFH 'HWDLOV IRU PRUH GHWDLOV�

(YHQW 6HUYLFH (YHQW VHUYLFH FRPPXQLFDWLRQ LV DFFRPSOLVKHG ZLWK 20521·V ),16 FRPPDQG�
UHVSRQVH SURWRFRO� DQG FDQ EH XVHG WR FRQWURO RWKHU 8QLWV DQG REWDLQ GDWD IURP
RWKHU 8QLWV�),16 LV WKH FRPPXQLFDWLRQV SURWRFRO IRU WKH 20521&90��&96H�
ULHV� 5HIHU WR WKH ),16 &RPPDQG 5HIHUHQFH 0DQXDO �:���� IRU GHWDLOV�

&\FOLF 6HUYLFH 8VH WKH F\FOLF VHUYLFH IRU FRPPXQLFDWLRQV �VLPLODU WR D GDWD OLQN� EHWZHHQ WKH
,6$ &RQWURO 8QLW DQG WKH ORFDO�QRGH 3&�

&38 %XV /LQN 6HUYLFH 7KLV VHUYLFH SHULRGLFDOO\ UHDGV GDWD IURP RWKHU &38 %XV /LQN 8QLWV LQ WKH ORFDO
QRGH� LW LV XVHIXO IRU PRQLWRULQJ WKH PRVW UHFHQW GDWD RU RSHUDWLQJ VWDWXV RI WKH
&38 %XV /LQN 8QLWV LQ WKH ORFDO QRGH� 7KH &38 %XV 'ULYHU PXVW EH XVHG�

+LJK�VSHHG &RPPXQLFDWLRQ

&RPPXQLFDWLRQV ZLWK RWKHU
+LHUDUFKLHV

&RPPXQLFDWLRQV ZLWK DOO
&38 %XV 8QLWV

&RPPXQLFDWLRQV�&RQWURO 6HUYLFHV 6HFWLRQ ���



��

(IIHFWLYH 6HUYLFH 5DQJH 7KH HIIHFWLYH UDQJHV RI WKH WKUHH W\SHV RI FRPPXQLFDWLRQV DQG FRQWURO VHUYLFH
DUH DV IROORZV�

93 &38617 6/.

���

���&38%XV /LQN6HUYLFH

��� &\FOLF 6HUYLFH1RGH ��

&38617 6/. &386/.

1RGH ��

&38617 &386/.

&386/.&386/.

1HWZRUN ��

1HWZRUN ��

1HWZRUN ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��1RGH ��

1RGH ��

1RGH ��

617

��� (YHQW 6HUYLFH

,6$ &RQWURO 8QLW

(DFK RI WKHVH WKUHH W\SHV RI VHUYLFH XVHV D GHGLFDWHG GDWD DUHD ZLWKLQ WKH ,6$
&RQWURO 8QLW� 7KHUHIRUH WKH DPRXQW RI GDWD WKDW FDQ EH SURFHVVHG DW RQH WLPH IRU
DQ\ RI WKH VHUYLFHV GHSHQGV RQ WKH VL]H RI LWV UHVSHFWLYH GDWD DUHD� � )RU PRUH
GHWDLO� UHIHU WR ��� &RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV�
7KH F\FOLF DUHD LV WKH ODUJHVW� IROORZHG LQ RUGHU E\ WKH HYHQW DUHD DQG WKH &38
EXV OLQN DUHD� �5HIHU WR WKH LOOXVWUDWLRQ EHORZ�� )RU H[DPSOH� ZKHQ H[FKDQJLQJ

&RPPXQLFDWLRQV�&RQWURO 6HUYLFHV 6HFWLRQ ���



��

ODUJH DPRXQWV RI GDWD ZLWK D 3URJUDPPDEOH &RQWUROOHU LQ WKH VDPH QRGH� HIIL�
FLHQW H[HFXWLRQ FDQ EH DFKLHYHG E\ XVLQJ F\FOLF VHUYLFH� /LNHZLVH� ZKHQ H[�
FKDQJLQJ GDWD ZLWK D &38 %XV /LQN 8QLW LQ WKH VDPH QRGH� D JUHDWHU YROXPH RI
GDWD FDQ EH KDQGOHG E\ WKH HYHQW VHUYLFH WKDQ E\ WKH &38 %XV /LQN VHUYLFH�
7KH IROORZLQJ GLDJUDP VKRZV WKH UHODWLYH VL]HV RI HDFK VHUYLFH�GHGLFDWHG GDWD
DUHD RI WKH ,6$ &RQWURO 8QLW�

��� E\WHV

��� (YHQW DUHD ��� &\FOLF DUHD ��� &38 %XV /LQN DUHD

$SSUR[� � .E\WHV
�� .E\WHV HDFK
IRU UHFHSWLRQ DQG
WUDQVPLVVLRQ�

$SSUR[� ��� E\WHV

��� &RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV
����� &\FOLF 6HUYLFH

&\FOLF VHUYLFH SURYLGHV D GDWD OLQN�W\SH FRQQHFWLRQ EHWZHHQ WKH ,6$&RQWURO 8QLW
DQG WKH ORFDO�QRGH 3URJUDPPDEOH &RQWUROOHU� %\ PHDQV RI WKLV VHUYLFH� GDWD
IURP D 3URJUDPPDEOH &RQWUROOHU LQ WKH VDPH QRGH FDQ EH KDQGOHG DV LI LW ZHUH
GDWD EHLQJ SURFHVVHG LQ WKH ,6$ &RQWURO 8QLW� 7KHUHIRUH WKLV VHUYLFH LV HIIHFWLYH
IRU PRQLWRULQJ DQG FRQWUROOLQJ GDWD LQ WKH 3URJUDPPDEOH &RQWUROOHU �VXFK DV WKH
FRQWHQWV RI GDWD DUHDV��

3URJUDPPDEOH &RQWUROOHU DUHD

,20 DUHD

'0 DUHD

,6$&RQWURO8QLW·V&\FOLF DUHD

$UHD IRU UHDGLQJ 3URJUDP�
PDEOH &RQWUROOHU·V ,20 DUHD

$UHD IRU ZULWLQJ WR 3URJUDP�
PDEOH &RQWUROOHU·V ,20 DUHD

$UHD IRU UHDGLQJ 3URJUDP�
PDEOH &RQWUROOHU·V '0 DUHD

$UHD IRU ZULWLQJ WR 3URJUDP�
PDEOH &RQWUROOHU·V '0DUHD

7KLV VHUYLFH FDQ HLWKHU UHDG 3URJUDPPDEOH &RQWUROOHU GDWD �LQ ZRUG XQLWV� LQWR
WKH F\FOLF DUHD RI WKH ,6$&RQWURO 8QLW� RUZULWH GDWD IURP WKH F\FOLF DUHDRI WKH ,6$

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���
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&RQWURO 8QLW LQWR WKH 3URJUDPPDEOH &RQWUROOHU� 7KHUHIRUH� ZKHQ XVLQJ WKLV VHU�
YLFH� LW LV QHFHVVDU\ WR VSHFLI\ WKH GDWD DUHD DGGUHVV RI WKH 3URJUDPPDEOH &RQ�
WUROOHU LQYROYHG LQ WKH GDWD WUDQVIHU� DV ZHOO DV WKH GLUHFWLRQ RI WUDQVIHU� �7KH GLUHF�
WLRQ ZLOO EH HLWKHU UHDGLQJ RU ZULWLQJ� DV VHHQ IURP WKH ,6$ &RQWURO 8QLW��
5HJDUGOHVV RI WKH GLUHFWLRQ RI GDWD WUDQVIHU �L�H�� 3URJUDPPDEOH &RQWUROOHU WR
,6$ &RQWURO 8QLW RU ,6$ &RQWURO 8QLW WR 3URJUDPPDEOH &RQWUROOHU�� WKHPD[LPXP
QXPEHU RI GDWD WUDQVIHU ORFDWLRQV WKDW FDQ EH VSHFLILHG DW RQH WLPH ZLWK WKLV VHU�
YLFH LV VL[� DQG WKHPD[LPXP WRWDO OHQJWK RI GDWD WKDW FDQ EH VSHFLILHG IRU WUDQVIHU
LV ��� ZRUGV�

����� (YHQW 6HUYLFH
(YHQW VHUYLFH FDQ H[HFXWH FRPPXQLFDWLRQVZLWK 3URJUDPPDEOH &RQWUROOHUV DQG
RWKHU GHYLFHV ERWK ZLWKLQ DQG RXWVLGH RI WKH QRGH� ,W FDQ FRQWURO WKRVH GHYLFHV
DQG REWDLQ LQIRUPDWLRQ IURP WKHP�
%\ PHDQV RI VHWWLQJ WKH URXWLQJ WDEOH� FRPPXQLFDWLRQV FDQ EH FRQGXFWHG
WKURXJK WKH QHWZRUN� DQG LW LV SRVVLEOH WR FRQWURO DQG H[FKDQJH GDWDZLWK GHYLFHV
LQ RWKHU QHWZRUNV �XS WR D PD[LPXP RI WKUHH KLHUDUFKLFDO OHYHOV��

��� ��� ��� ��� ���

<

*)('&%$

=;

; WR =� 1HWZRUN DGGUHVV

$ WR *� 1HWZRUN QRGH DGGUHVV

*LYHQ WKDW WKH ,6$ &RQWURO 8QLW·V QRGH LV ���� FRPPXQLFDWLRQV ZLOO EH
SRVVLEOH ZLWK GHYLFHV LQ QRGH ��� YLD QHWZRUNV ;� <� DQG =�

�&RPPXQLFDWLRQV ZLOO DOVR EH SRVVLEOH ZLWK GHYLFHV LQ QRGHV ��� WKURXJK ����

,Q DGGLWLRQ� HYHQ LI WKH URXWLQJ WDEOH LV QRW VHW� FRPPXQLFDWLRQV FDQ VWLOO EH FRQ�
GXFWHG ZLWKLQ WKH VDPH QRGH� ,W LV WKHUHIRUH SRVVLEOH� ZLWKLQ WKH QRGH� WR UHIHU�
HQFH SUHVHQW VWDWXV VXFK DV FRQQHFWLRQ LQIRUPDWLRQ DQG WR DFFHVV WKH 3URJUDP�
PDEOH &RQWUROOHU·V YDULDEOH DUHDV�
,Q JHQHUDO� ZKHQ HYHQW VHUYLFH LV XVHG� GHYLFHV DUH FRQWUROOHG DQG LQIRUPDWLRQ LV
UHIHUHQFHG LQ WKH IROORZLQJ ZD\� 7KH HYHQW VHUYLFH H[HFXWHV D FRPPDQG ZLWK D
UHTXHVW ZLWK UHVSHFW WR WKH GHYLFH WKDW LW ZDQWV WR FRQWURO RU UHIHUHQFH LQIRUPDWLRQ
IURP� 7KH UHVSRQVH WR WKH UHTXHVW �H�J�� WKH UHIHUHQFHG LQIRUPDWLRQ� RU ZKHWKHU
WKH FRQWURO ZDV SURSHUO\ H[HFXWHG� LV WKHQ UHFHLYHG IURP WKH GHYLFH�
,Q RWKHU ZRUGV� WKH HYHQW VHUYLFH FRPPXQLFDWLRQV SURFHGXUH FRQVLVWV RI WKH IRO�
ORZLQJ VWHSV�

�� �� ���� �� 6HUYLFH UHTXHVW FRPPDQG LV WUDQVPLWWHG WR D GHYLFH WKDW RIIHUV D VHUYLFH�
�� 5HVSRQVH WR WKH UHTXHVW LV UHFHLYHG IURP WKH GHYLFH WKDW RIIHUV WKH VHUYLFH�

7KLV FRPPXQLFDWLRQV SURFHGXUH LV WKH VDPH IRU RWKHU GHYLFHV DVZHOO� VR VHUYLFH
UHTXHVW FRPPDQGV FDQ DOVR EH WUDQVPLWWHG IURP RWKHU GHYLFHV WR WKH ,6$ &RQ�
WURO 8QLW� ,Q VXFK FDVHV� WKH ,6$ &RQWURO 8QLW ZLOO WUDQVPLW D UHVSRQVH WR WKH UH�
TXHVW WR WKH GHYLFH WKDW VHQW WKH VHUYLFH UHTXHVW FRPPDQG�

1RWH 5HIHU WR $SSHQGL[ * 3&0HPRU\ &RQILJXUDWLRQ IRU GHWDLOV RQ WKH 3& GDWD DUHDV
WKDW FDQ EH VSHFLILHG E\ WKH XVHU�

7KHVH FRQIRUP WR 3URJUDPPDEOH &RQWUROOHU ),16 FRPPDQGV� DQG WKH FRQWHQWV
RI D FRPPDQG ZLOO YDU\ DFFRUGLQJ WR WKH FRQWHQWV RI WKH VHUYLFH UHTXHVWHG� ,Q
DGGLWLRQ� WKH FRQWHQWV RI WKH UHVSRQVHZLOO YDU\ DFFRUGLQJ WR WKH FRPPDQG�5HIHU
WR WKH ),16 &RPPDQG 5HIHUHQFH 0DQXDO �:���� IRU GHWDLOV�
7KH V\VWHP� KRZHYHU� ZLOO UHWXUQ UHVSRQVHV ZLWK UHVSHFW WR WKH FRPPDQGV OLVWHG
EHORZ� 7KXV WKHUH LV QR QHHG WR FUHDWH UHVSRQVHV IRU WKHVH FRPPDQGV�

6HUYLFH 5HTXHVW
&RPPDQG�5HVSRQVH

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���
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&RPPDQGV (OLFLWLQJ 6\VWHP 5HVSRQVH
1R� &RPPDQG

� 5HDG &RQWUROOHU ,QIRUPDWLRQ
� 5HDG 7LPH ,QIRUPDWLRQ
� :ULWH 7LPH ,QIRUPDWLRQ
� /RRSEDFN 7HVW
� 5HDG (UURU /RJ
� &OHDU (UURU /RJ

:H ZLOO QRZ FRQVLGHU WKLV FRPPXQLFDWLRQV SURFHVVLQJ SURFHGXUH LQ PRUH FRQ�
FUHWH WHUPV�

&RPPDQG IURP ,6$ &RQWURO 8QLW

�� &RPPDQG WUDQVPLWWHG

8VHU

�� $QDO\VLV
�� 5HVSRQVH UHFHLYHG
�� 5HVSRQVH UHWXUQHG
�E\ WKH &38 %XV 'ULYHU�

5HVSRQVH UHFHLYHG
�6HH QRWH ���

&38
%XV
'ULYHU

'HYLFH
UHFHLYLQJ
FRPPDQG

�� &RPPDQG WUDQVPLWWHG
�E\ WKH &38 %XV 'ULYHU�

�� �� ���� �� 7KH XVHU FUHDWHV D UHTXHVW FRPPDQG FRUUHVSRQGLQJ WR WKH VHUYLFH UH�
TXHVWHG� VSHFLILHV WKH GHYLFH RIIHULQJ WKH VHUYLFH� DQG UHTXHVWV WKH &38
%XV 'ULYHU WR WUDQVPLW WKH FRPPDQG�
$W WKLV SRLQW� FRQWURO LV UHWXUQHG WR WKH SURJUDP�

�� 7KH &38 %XV 'ULYHU UHFHLYHV WKH ´WUDQVPLW FRPPDQGµ UHTXHVW IURP WKH
XVHU� DQG WUDQVPLWV WKH VSHFLILHG UHTXHVW FRPPDQG WR WKH VSHFLILHG GHYLFH�

�� ,Q RUGHU WR UHFHLYH WKH UHVSRQVH WR WKH FRPPDQG WKDW ZDV WUDQVPLWWHG� WKH
XVHU UHTXHVWV ´UHFHLYH UHVSRQVHµ RI WKH &38 %XV 'ULYHU�

�� 7KH&38%XV'ULYHU UHWXUQV WR WKH XVHU WKH UHVSRQVH GDWD UHFHLYHG IURP WKH
GHYLFH WR ZKLFK WKH FRPPDQG KDG EHHQ WUDQVPLWWHG�

�� 7KH XVHU DQDO\]HV WKH FRQWHQWV RI WKH UHVSRQVH WKDW LV UHFHLYHG�

1RWH �� 7KH UHVSRQVH IURP WKH GHVWLQDWLRQ GHYLFH LV UHFHLYHG LQ WKH &38 %XV 'ULY�
HU·V UHFHSWLRQ EXIIHU ZKHWKHU RU QRW WKH XVHU UHFHLYHV WKH UHVSRQVH�

�� 6WHSV �� �� DQG � DUH SHUIRUPHG E\ WKH SURJUDP�

&RPPDQG IURP $QRWKHU 'HYLFH

8VHU
&38
%XV
'ULYHU

'HYLFH
UHFHLYLQJ
FRPPDQG

�� 'DWD DQDO\]HG
DQG UHVSRQVH FUHDWHG

�� 5HVSRQVH WUDQVPLWWHG �� 5HVSRQVH WUDQVPLWWHG
�E\ WKH &38 %XV 'ULYHU�

�� &RPPDQG UHFHLYHG
�6HH QRWH��

�� &RPPDQG GDWD UHWXUQHG
�E\ WKH &38 %XV 'ULYHU�

�� �� ���� �� ,Q RUGHU WR UHFHLYH WKH UHTXHVW FRPPDQG IURP WKH RWKHU GHYLFH� WKH XVHU UH�
TXHVWV ´UHFHLYH FRPPDQGµ RI WKH &38 %XV 'ULYHU�

�� ,Q UHVSRQVH WR WKH ´UHFHLYH FRPPDQGµ UHTXHVWHG E\ WKH XVHU� WKH &38 %XV
'ULYHU UHWXUQV WR WKH XVHU WKH FRPPDQG GDWD LW KDV UHFHLYHG IURP WKH RWKHU
GHYLFH�

�� 7KH XVHU DQDO\]HV WKH FRPPDQG GDWD WKDW LV UHFHLYHG� DQG FUHDWHV FRUUH�
VSRQGLQJ UHVSRQVH GDWD�

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���
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�� $ORQJZLWK FUHDWLQJ WKH UHVSRQVH GDWD� WKH XVHU VSHFLILHV WKH GHYLFHZKLFK LV
WKH VRXUFH RI WKH UHTXHVW FRPPDQG� DQG UHTXHVWV ´WUDQVPLW UHVSRQVHµ RI WKH
&38 %XV 'ULYHU�

�� 7KH &38 %XV 'ULYHU UHFHLYHV WKH ´WUDQVPLW UHVSRQVHµ IURP WKH XVHU� DQG
WUDQVPLWV WKH VSHFLILHG UHVSRQVH GDWD WR WKH VSHFLILHG GHYLFH�

1RWH 7KH FRPPDQG UHFHSWLRQ IURP WKH GHYLFH LV H[HFXWHG UHJDUGOHVV RI
WKH XVHU UHTXHVW� 7KLV VHUYLFH UHTXHVW FRPPDQG�UHVSRQVH FDQ
KDQGOH DPD[LPXPRI ����� E\WHV RI GDWD� 7KH V\VWHPXVHV �� E\WHV�
VR WKH PD[LPXP DPRXQW RI GDWD WKDW FDQ EH XWLOL]HG E\ WKH XVHU LV
����� E\WHV� 7KH EHJLQQLQJ RI WKH ����� E\WHV LV XVHG IRU ,&) GDWD�
5HIHU WR ��� 7KH ),16 )RUPDW IRU GHWDLOV�

(YHQW VHUYLFH ZLOO EH SURFHVVHG DV RXWOLQHG DERYH� DQG WKH REMHFW RI FRPPX�
QLFDWLRQV FDQ EH DQ\ GHYLFH FRQQHFWHG WKURXJK WKH QHWZRUNV� ,Q RWKHU ZRUGV� WKH
GHYLFH WKDW LV WR EH WKH REMHFW RI FRPPXQLFDWLRQV LV GHWHUPLQHG E\ WKH XVHU RI WKH
VHUYLFH�
7KH TXHVWLRQ� WKHQ� ZLOO EH KRZ WR VSHFLI\ WKH ORFDWLRQ RI WKDW GHYLFH� 7KLV LV GRQH
E\ PHDQV RI WKH WKUHH W\SHV RI DGGUHVVHV H[SODLQHG EHORZ� �7KH DGGUHVV RI WKH
,6$ &RQWURO 8QLW LV LQGLFDWHG LQ WKH VDPH ZD\��
1HWZRUN $GGUHVV
7KH QHWZRUN DGGUHVV LV WKH DGGUHVV RI WKH QHWZRUN WR ZKLFK WKH GHYLFH EHORQJV�
�1HWZRUN DGGUHVV ��� LQGLFDWHV WKH VDPH QHWZRUN��

��� 6DPH QHWZRUN DGGUHVV
1RGH $GGUHVV
:LWKLQ D JLYHQ QHWZRUN� HDFK GHYLFH DOVR KDV D QRGH DGGUHVV� 7KH IROORZLQJ
FRGHV KDYH VSHFLDO PHDQLQJV�

��� 6DPH QRGH DGGUHVV
�)) %URDGFDVW WR DOO QRGHV RQ VSHFLILHG QHWZRUN �6HH QRWH ���

8QLW $GGUHVV
:LWKLQ D JLYHQ QRGH� HDFK GHYLFH KDV D XQLW DGGUHVV� VSHFLILHG E\ WKH DEVROXWH
DGGUHVV�
([DPSOH� &38 %XV 8QLW �� ZLOO KDYH DQ DGGUHVV RI ����

7KH IROORZLQJ FRGHV KDYH VSHFLDO PHDQLQJV�
��� 8QLW DGGUHVV RI 3URJUDPPDEOH &RQWUROOHU
��� WR ��) &38 %XV 8QLWV
�)' 3HULSKHUDO 7RROV �H�J�� ),7�
�)( &RPPXQLFDWLRQV 8QLWV �6HH QRWH ���

1RWH �� 7KH DFWXDO ZD\ LQ ZKLFK WKHVH DGGUHVVHV DUH VSHFLILHG ZLOO YDU\ DFFRUGLQJ WR
WKH GULYHUV DQG OLEUDULHV WKDW DUH XVHG� 3OHDVH UHIHU WR WKH VHFWLRQV FRYHULQJ
GULYHUV DQG OLEUDULHV�

�H�J�� 6<60$& 1(7� 6<60$& /,1.�
�� 7KHVH FRGHV FDQ EH XVHG WR VSHFLI\ D GHVWLQDWLRQ GHYLFH� EXW FDQ·W EH XVHG

WR VSHFLI\ WKH VDPH GHYLFH� L�H�� WKH GHYLFH FDQ·W XVH WKHVH FRGHV WR VSHFLI\
LWVHOI�

5HFHSWLRQ 3URFHVVLQJ
5HFHSWLRQ RI FRPPDQGV DQG UHVSRQVHV LV H[HFXWHG DXWRPDWLFDOO\ E\ WKH &38
%XV 'ULYHU�
1XPEHU RI 5HFHSWLRQ %XIIHUV
7KH &38 %XV 'ULYHU KDV �� LQWHUQDO UHFHSWLRQ EXIIHUV� �)RXUWHHQ LV WKH GHIDXOW�
EXW WKH QXPEHU RI UHFHSWLRQ EXIIHUV FDQ EH VSHFLILHG LQ WKH GHYLFH GULYHU RSWLRQV�
5HIHU WR 6HFWLRQ ����� ,QVWDOOLQJ WKH &38 %XV 'ULYHU IRU GHWDLOV��
$PRQJ WKHVH UHFHSWLRQ EXIIHUV� WKHUH LV QR GLVWLQFWLRQ LQ WHUPV RI ZKHWKHU WKH\
DUH XVHG IRU FRPPDQGV RU UHVSRQVHV� 'DWD LV UHFHLYHG DQG VWRUHG LQ RQH RI WKH

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���
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EXIIHUV� )RU H[DPSOH� LI WKH GDWD UHFHLYHG LV D FRPPDQG �DV VKRZQ LQ WKH LOOXVWUD�
WLRQ EHORZ�� WKH EXIIHU ZLOO EH XVHG DV D FRPPDQG UHFHSWLRQ EXIIHU�
7KH VDPH ZLOO DSSO\ LI WKH GDWD UHFHLYHG KDSSHQV WR EH D UHVSRQVH� 7KHUHIRUH� D
WRWDO RI XS WR �� FRPPDQGV DQG UHVSRQVHV FDQ EH VDYHG LQWHUQDOO\� ,I D FRP�
PDQG RU UHVSRQVH LV UHFHLYHG DIWHU WKDW SRLQW� LW FDQQRW EH VDYHG DQG DQ HUURUZLOO
RFFXU� 7KH &38 %XV (55 LQGLFDWRU ZLOO OLJKW� DQG WKH HUURU ZLOO EH ORJJHG�

1R GDWD

&RPPDQG

5HVSRQVH

2QH FRPPDQG UHFHLYHG

1R GDWD

&RPPDQG

5HVSRQVH

��

�

�

��

�
�

0DQDJLQJ 5HFHSWLRQ %XIIHUV
7KH &38 %XV 'ULYHU FODVVLILHV UHFHLYHG GDWD LQWR FRPPDQGV DQG UHVSRQVHV�
DQG VDYHV WKH GDWD LQWHUQDOO\ XQWLO D UHTXHVW LV H[HFXWHG IRU HLWKHU ´UHFHLYH FRP�
PDQGµ RU ´UHFHLYH UHVSRQVH�µ 7KXV� IRU H[DPSOH� ZKHQ D ´UHFHLYH FRPPDQGµ UH�
TXHVW LV H[HFXWHG �DV VKRZQ LQ WKH LOOXVWUDWLRQ EHORZ�� WKH OHDGLQJ GDWD VWRUHG
LQWHUQDOO\ DV FRPPDQG GDWD ZLOO EH UHWXUQHG WR WKH XVHU�
:KHQ HYHQ D SRUWLRQ RI WKH UHFHLYHG GDWD LV UHDG� WKDW GDWD ZLOO EH GLVFDUGHG�
7KHQ ZKHQ WKH QH[W UHTXHVW LV H[HFXWHG� WKH QH[W GDWD ZLOO EH UHWXUQHG� 7KHUH�
IRUH� ZKHQ LW LV SUHIHUDEOH WKDW WKH UHFHLYHG GDWD QRW EH ORVW� LW LV UHFRPPHQGHG
WKDW WKH PD[LPXP OHQJWK UHFHSWLRQ EXIIHU EH VHFXUHG� DQG WKDW WKH PD[LPXP
QXPEHU RI E\WHV EH UHTXHVWHG�

&RPPDQG

1R GDWD

&RPPDQG

5HVSRQVH
FRPPDQG UHTXHVW

1R GDWD

5HVSRQVH

8VHU

�

�

�

��

�

�

6HH QRWH �

6HH QRWH �

1RWH �� $IWHU GDWD LV FRSLHG WR WKH XVHU·V VSHFLILHG DUHD� WKDW EXIIHU ZLOO EHPDGH D ´QR
GDWDµ EXIIHU�

�� ,Q UHVSRQVH WR WKH FRPPDQG UHFHSWLRQ UHTXHVW� WKH OHDGLQJ GDWD RI WKH FRP�
PDQG ZLOO EH FDUULHG RYHU�

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���
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����� &38 %XV /LQN 6HUYLFH
&38 EXV OLQN VHUYLFH SHULRGLFDOO\ UHDGV GDWD IURP HYHU\ GHYLFH ZLWKLQ WKH VDPH
QRGH� VR LW LV HIIHFWLYH IRU UHJXODU PRQLWRULQJ RI QHZ GDWD DQG RSHUDWLQJ VWDWXV RI
DOO WKH GHYLFHV LQ WKH QRGH� 7KH GDWD UHDG E\ WKLV VHUYLFH LV GDWD IURP WKH 3UR�
JUDPPDEOH&RQWUROOHU DQG IURPDOO WKH GHYLFHVZLWKLQ WKH VDPH QRGH� $OWRJHWKHU�
��� ZRUGV RI GDWD �LQ ZRUG XQLWV� FDQ EH UHDG�

6<61(7 6<6/,1. 93

��� ZRUGV RI GDWD

� ZRUGV RI GDWD

� ZRUGV RI GDWD

&38

:LWKLQ WKLV� DPD[LPXPRI ���ZRUGV �LQFOXGLQJ LQIRUPDWLRQ UHVHUYHG IRU WKH V\V�
WHP� IURP WKH 3URJUDPPDEOH &RQWUROOHU DQG HLJKW ZRUGV HDFK IRU 8QLW QXPEHUV
� WKURXJK �� FDQ EH UHDG�
&38 %XV /LQN $UHD &RQWHQWV�

6\VWHP�UHVHUYHG LQIRUPDWLRQ

8QLW ��

8QLW ��

�

8QLW ���

8QLW ���

:RUG ���

:RUG ���

:RUG ���

:RUG ���

:RUG ���

,QIRUPDWLRQ IURP
3URJUDPPDEOH &RQWUROOHU

,QIRUPDWLRQ IURP GHYLFHV
��ZRUGV�8QLW�

7KHUHIRUH� ZKHQ WUDQVPLWWLQJ ,6$ &RQWURO 8QLW LQIRUPDWLRQ WR DQRWKHU GHYLFH� D
PD[LPXP RI HLJKW ZRUGV FDQ EH ZULWWHQ LQWR WKH &38 EXV OLQN DUHD DQG LQIRUPD�
WLRQ FDQ EH SURYLGHG�
'DWD FDQ EH ZULWWHQ RQO\ WR WKH SRUWLRQ RI WKH &38 %XV /LQN $UHD DVVLJQHG WR WKH
,6$ &RQWURO 8QLW·V XQLW QXPEHU� $OVR� WKH &38 %XV /LQN PXVW EH HQDEOHG LQ WKH
3& 6HWXS �OHWWHU ,� LQ RUGHU WR XVH WKLV VHUYLFH�
7KH LQIRUPDWLRQ REWDLQHG IURP WKH 3URJUDPPDEOH&RQWUROOHU �H[FOXGLQJ WKDW SRU�
WLRQ UHVHUYHG IRU V\VWHP XVH� RU IURP RWKHU GHYLFHV E\ PHDQV RI WKLV VHUYLFH GH�
SHQGV RQ WKH FRQWHQWV RI WKH &38 DQG GHYLFHV� 7KHUHIRUH� ZKHQ XVLQJ WKLV VHU�
YLFH WR H[FKDQJH LQIRUPDWLRQ ZLWK RWKHU GHYLFHV� WKH GDWD FRQWHQWV PXVW EH
VHWWOHG LQ DGYDQFH�
5HJDUGOHVV RI WKH FRQWHQW RI WKH LQIRUPDWLRQ IURP D GHYLFH� LW FDQ EH UHFRJQL]HG
EDVHG RQ WKDW LQIRUPDWLRQ ZKHWKHU RU QRW WKDW GHYLFH LV FXUUHQWO\ SDUWLFLSDWLQJ LQ
WKH &38 EXV OLQN VHUYLFH� 7KH OHDGLQJ ELW RI WKH GDWD DUHD IURP HDFK GHYLFH FDQ
EH FKHFNHG� DQG LI WKH ELW LV 21 LW LQGLFDWHV WKDW WKH GHYLFH LV SDUWLFLSDWLQJ LQ WKH
&38 EXV OLQN VHUYLFH�
7KH GULYHU ZLOO DXWRPDWLFDOO\ FRQWURO WKH VWDWXV RI WKLV IODJ ZKHQ WKH XVHU ZULWHV
GDWD WR WKH &38 EXV OLQN DUHD� WKH XVHU VKRXOGQ·W FKDQJH WKH IODJ·V VWDWXV�

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���
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([DPSOH� 8QLW ��

:RUG ���

:RUG ���

,I ELW'��RIZRUG��� LV21� WKHQ
8QLW �� ZLOO EH LQ RSHUDWLRQ�

,QIRUPDWLRQ UHVHUYHG IRU WKH V\VWHP LV DOVR UHFHLYHG IURP WKH 3URJUDPPDEOH
&RQWUROOHU� 7KLV LQIRUPDWLRQ LV FRQILJXUHG DV HLJKW ZRUGV RI GDWD� %\ UHDGLQJ WKLV
GDWD� WKH XVHU FDQ REWDLQ WKH VWDWXV� WLPH� HWF�� RI WKH 3URJUDPPDEOH &RQWUROOHU
DW WKH WLPH WKH GDWD LV UHDG�

1RWH (YHQZKHQ WKH&38EXV OLQN VHUYLFH LV VWRSSHG� LW LV VWLOO SRVVLEOH WR UHDG WKH V\V�
WHP UHVHUYHG LQIRUPDWLRQ�

7KH LQIRUPDWLRQ UHVHUYHG IRU V\VWHP XVH LV DV VKRZQ EHORZ�

3& PRGH V\VWHP VZ

0LQXWH
6HFRQG

'DWH
+RXU

<HDU
0RQWK

'D\
ï

5HVHUYHG DUHD �

5HVHUYHG DUHD �

5HVHUYHG DUHD �

:RUG ��

:RUG ��

:RUG ��

:RUG ��

:RUG ��

:RUG ��

:RUG ��

:RUG ��

5HIHU WR1RWHEHORZ�

0LQXWH %&' �� WR ���
6HFRQG %&' �� WR ���

'DWH %&' �� WR ���
+RXU %&' �� WR ���

<HDU %&' �� WR ���
0RQWK %&' �� WR ���

'D\ %&' �� WR �� � � 6XQGD\

1RWH 3URJUDPPDEOH &RQWUROOHU 0RGH DQG 6\VWHP 6ZLWFK &RQWHQWV�

�� �� �� �� �� �� � � � � � � � � �

�� ï ï �� �� WR � � ï � � � � �

7KH PHDQLQJ ZKHQ HDFK ELW LV WXUQHG 21 LV DV IROORZV�
��� .(<�6: V\VWHP SURWHFWHG
��� 0HPRU\ FDUG ZULWH�SURWHFWHG
��� 80 UHDG�SURWHFWHG
��� )DWDO HUURU RFFXUUHG
��� 1RQ�IDWDO HUURU RFFXUUHG
��� 3& LV RSHUDWLQJ
��� 581 PRGH
��� 021,725 PRGH
��� '(%8* PRGH
��� 352*5$0 PRGH

&RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV 6HFWLRQ ���



��

6(&7,21 �
&38 %XV 'ULYHU

7KH &38 %XV 'ULYHU SURYLGHV HIILFLHQW FRPPXQLFDWLRQV WKURXJK WKH &38 EXV� 7KLV VHFWLRQ LQWURGXFHV WKH &38 %XV 'ULYHU
DQG GHVFULEHV WKH ),16 FRPPDQGV XVHG LQ WKH &38 %XV 'ULYHU�

��� 7KH ),16 )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ),16 &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ),16 5HVSRQVH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ),16 &RPPDQG�5HVSRQVH ([DPSOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 8VLQJ WKH &38 %XV 'ULYHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $FFHVV E\ 2SHQLQJ D 'ULYHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LUHFW 5HTXHVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /LPLWDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &38 %XV 'ULYHU 2SHUDWLRQV /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &38 %XV 'ULYHU 2SHUDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &\FOLF 6HUYLFH 7UDQVPLVVLRQ $GGUHVV� /HQJWK� DQG 'LUHFWLRQ ���� � � � � � � � � � � � � � �
����� 5HDGLQJ WKH &\FOLF $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWLQJ WR WKH &\FOLF $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVPLWWLQJ ),16 &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVPLWWLQJ ),16 5HVSRQVHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HFHLYLQJ ),16 &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HFHLYLQJ ),16 5HVSRQVHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 &RPPDQG 7UDQVPLVVLRQ ���� � � � � � � � � � � � �
����� %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 5HVSRQVH 7UDQVPLVVLRQ ���� � � � � � � � � � � � � �
������ %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 &RPPDQG 5HFHSWLRQ ���� � � � � � � � � � � � � � � �
������ %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 5HVSRQVH 5HFHSWLRQ ���� � � � � � � � � � � � � � � �
������ 6HWWLQJ 7LPHRXW 9DOXHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ )OXVKLQJ 5HFHSWLRQ %XIIHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ ,QIRUPDWLRQ 5HVHUYHG IRU 6\VWHP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ WKH /LQN $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ :ULWLQJ WR WKH /LQN $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 8VHU 7LPHU 6HUYLFH 3URFHVVLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HVHWWLQJ WKH 3HUVRQDO &RPSXWHU 8QLW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 8QLW $GGUHVV ,QTXLU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HFHSWLRQ 6WDWXV ,QTXLU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ),16 &RPPDQGV 6HUYLFHG E\ 'ULYHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDG &RQWUROOHU ,QIRUPDWLRQ ������ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDG 7LPH ,QIRUPDWLRQ ������ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWH 7LPH ,QIRUPDWLRQ ������ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /RRSEDFN 7HVW ������ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDG (UURU /RJ ������ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &OHDU (UURU /RJ ������ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6DPSOH 3URJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� 7KH ),16 )RUPDW
7KLV VHFWLRQ H[SODLQV WKH ),16 FRPPDQG�UHVSRQVH IRUPDW XVHG IRU HYHQW VHUY�
LFLQJ ZKHQ WKH &38 %XV 'ULYHU LV XVHG� (YHQW VHUYLFH FDQ FRPPXQLFDWH ZLWK
RWKHU GHYLFHV RQ D QHWZRUN� 7R FRPPXQLFDWH ZLWK D SDUWLFXODU GHYLFH� LW LV QHFHV�
VDU\ WR VSHFLI\ WKDW GHYLFH·V QHWZRUN DGGUHVV� QRGH DGGUHVV� DQG 8QLW QXPEHU
DGGUHVV�

,Q DGGLWLRQ� ZKHQ UHFHLYLQJ D FRPPDQG IURP DQRWKHU GHYLFH� LW ZLOO QRW EH SRV�
VLEOH WR UHWXUQ D UHVSRQVH XQOHVV LW LV NQRZQ ZKHUH WKH FRPPDQG ZDV WUDQV�
PLWWHG IURP�$ ),16 �)DFWRU\ ,QWHUIDFH1HWZRUN 6\VWHP� IRUPDW LV WKXV XVHGZLWK
WKLV GULYHU WR VSHFLI\ WKH WUDQVPLVVLRQ VRXUFH DQG GHVWLQDWLRQ� 5HIHU WR WKH ),16
&RPPDQGV 5HIHUHQFH 0DQXDO �:���� IRU PRUH GHWDLOV�

7KLV IRUPDW LQFRUSRUDWHV WKH LQIRUPDWLRQ HVVHQWLDO IRU FRPPXQLFDWLRQV LQ IURQW RI
WKH FRPPDQG RU UHVSRQVH GDWD WKDW LV WR EH DFWXDOO\ WUDQVPLWWHG� %DVHG RQ WKLV
LQIRUPDWLRQ� WKH WUDQVPLVVLRQ GHVWLQDWLRQ FDQ EH GHWHUPLQHG DQG WKH WUDQVPLV�
VLRQ VRXUFH FDQ EH FRQILUPHG�

1RWH :KHQ XVLQJ HYHQW VHUYLFH ZLWK WKLV GULYHU� HGLW WKH GDWD LQ ),16 IRUPDW DQG OHDYH
WKH SURFHVVLQJ WR WKH GULYHU� 7KHPD[LPXP OHQJWK RI GDWD WKDW FDQ EH SURFHVVHG
E\ HYHQW VHUYLFH LV WKH WRWDO OHQJWK RI WKH ),16 IRUPDW�

)URP WKLV SRLQW RQ� WKH H[SODQDWLRQ RI WKH ),16 IRUPDW� DQG SDUWLFXODUO\ WKH GHVLJ�
QDWLRQ RI WKH WUDQVPLVVLRQ GHVWLQDWLRQ� ZLOO EH GLYLGHG LQWR FRPPDQG IRUPDW
�),16 FRPPDQG� DQG UHVSRQVH IRUPDW �),16 UHVSRQVH��

����� ),16 &RPPDQGV
7KH ),16 FRPPDQGV KDYH WKH GDWD IRUPDW VKRZQ EHORZ� DQG WKH WUDQVPLVVLRQ
GHVWLQDWLRQ DQG GDWD WR EH WUDQVPLWWHG DUH VSHFLILHG DFFRUGLQJ WR WKLV IRUPDW�
&RPPDQG WUDQVPLVVLRQ DQG UHFHSWLRQ DUH DOZD\V H[HFXWHG LQ WKLV IRUPDW�
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,&) ,QIRUPDWLRQ &RQWURO )LHOG�

6SHFLILHV FRQWHQWV IRU FRQWUROOLQJ ),16 FRPPDQG� 7KLV ILHOG LQGLFDWHV ZKHWKHU D
UHVSRQVH VKRXOG EH VHQW IURP WKH GHVWLQDWLRQ GHYLFH� $ ´�µ UHTXHVWV D UHVSRQVH�
D ´�µ LQGLFDWHV D UHVSRQVH LV QRW UHTXLUHG�

569 5HVHUYH�

5HVHUYHG DUHD� $V D UXOH� WKH FRQWHQWV ZLOO EH ����
7KLV DUHD LV VRPHWLPHV XVHG LQ FRPPXQLFDWLRQV ZLWK 6<60$& %86�� DQG %$�
6,& 8QLWV�

*&17 *DWHZD\ &RXQW �%ULGJH��

7KH JDWHZD\ FDQQRW EH SDVVHG WKURXJK PRUH WKDQ WKLV QXPEHU RI WLPHV�

1RWH :KHQ D FRPPDQG LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� WKLV ILHOG LV
VHW E\ WKH GULYHU DQG FDQQRW EH VHW E\ WKH XVHU�

'1$ 'HVWLQDWLRQ 1HWZRUN $GGUHVV�

7KLV VSHFLILHV WKH QHWZRUN DGGUHVV RI WKH WUDQVPLVVLRQ GHVWLQDWLRQ� 7KLV DGGUHVV
LV WKH ILQDO WDUJHW ORFDWLRQ DGGUHVV� �$ VHWWLQJ RI ��� LQGLFDWHV WKDW WKH GHVWLQDWLRQ
QHWZRUN LV WKH VDPH DV WKH VRXUFH QHWZRUN��

���� 6DPH QHWZRUN DGGUHVV

7KH ),16 )RUPDW 6HFWLRQ ���



���

'$� 'HVWLQDWLRQ 1RGH $GGUHVV�

7KLV VSHFLILHV WKH QRGH DGGUHVV RI WKH WUDQVPLVVLRQ GHVWLQDWLRQ� 7KLV DGGUHVV LV
WKH ILQDO WDUJHW ORFDWLRQ DGGUHVV� 7KH IROORZLQJ FRGHV KDYH VSHFLDO PHDQLQJV�

���� 6DPH QRGH DGGUHVV
�))� %URDGFDVW WR DOO QRGHV RQ VSHFLILHG QHWZRUN

'$� 'HVWLQDWLRQ 8QLW $GGUHVV�

7KH XQLW DGGUHVV IRU WKH WUDQVPLWWHG GDWD LV VSHFLILHG E\ WKH DEVROXWH DGGUHVV�
�$GG ��� WR WKH XQLW QXPEHU WR FDOFXODWH WKH DEVROXWH DGGUHVV��

([DPSOH� 6SHFLDO ,�2 8QLW �� ZLOO KDYH DQ DGGUHVV RI ����

7KLV DGGUHVV LV WKH ILQDO WDUJHW ORFDWLRQ DGGUHVV� 7KH IROORZLQJ FRGHV KDYH VSH�
FLDO PHDQLQJV�

���� 8QLW DGGUHVV RI 3&
��� WR ��)� &38 %XV 8QLWV
�)'� 3HULSKHUDO 7RROV �H�J�� ),7�
�)(� &RPPXQLFDWLRQV 8QLWV

�H�J�� 6<60$& 1(7� 6<60$& /,1.�

61$ 7UDQVPLVVLRQ 6RXUFH 1HWZRUN $GGUHVV�

7KLV VSHFLILHV WKH QHWZRUN DGGUHVV RI WKH VRXUFH RI WKH WUDQVPLWWHG GDWD�

1RWH :KHQ D FRPPDQG LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� WKLV ILHOG LV
VHW E\ WKH GULYHU DQG FDQQRW EH VHW E\ WKH XVHU�

6$� 7UDQVPLVVLRQ 6RXUFH 1RGH $GGUHVV�

7KLV VSHFLILHV WKH QRGH DGGUHVV RI WKH VRXUFH RI WKH WUDQVPLWWHG GDWD�

1RWH :KHQ D FRPPDQG LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� WKLV ILHOG LV
VHW E\ WKH GULYHU DQG FDQQRW EH VHW E\ WKH XVHU�

6$� 7UDQVPLVVLRQ 6RXUFH 8QLW $GGUHVV�

7KLV VSHFLILHV WKH XQLW DGGUHVV RI WKH VRXUFH RI WKH WUDQVPLWWHG GDWD�

1RWH :KHQ D FRPPDQG LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� WKLV ILHOG LV
VHW E\ WKH GULYHU DQG FDQQRW EH VHW E\ WKH XVHU�

6,' 6HUYLFH ,'�

7KH VDPH VHUYLFH ,' QXPEHU LV XVHG LQ D FRPPDQG DQG WKH UHVSRQVH WR WKDW
FRPPDQG� 8VH WKH VHUYLFH ,' WR GLVWLQJXLVK EHWZHHQ VHYHUDO FRPPDQGV DQG UH�
VSRQVHV�

05& 0DLQ 5HTXHVW &ODVV�

7KLV FODVVLILHV WKH VHUYLFH� 5HIHU WR WKH ),16 &RPPDQGV 5HIHUHQFH 0DQXDO
�:���� IRU GHWDLOV�

65& 6XE�UHTXHVW &ODVV�

7KLV VSHFLILHV WKH VHUYLFH GHWDLOV� 5HIHU WR WKH ),16 &RPPDQGV 5HIHUHQFH
0DQXDO �:���� IRU GHWDLOV�

'$7$ 'DWD�

7KLV LV WKH GDWD GHWHUPLQHG E\ 05& DQG 65&� 5HIHU WR WKH ),16 &RPPDQGV
5HIHUHQFH 0DQXDO �:���� IRU GHWDLOV�

7KH ),16 )RUPDW 6HFWLRQ ���



���

����� ),16 5HVSRQVH
:KHQ D ),16 FRPPDQG LV LVVXHG WR DQRWKHU GHYLFH� D FRUUHVSRQGLQJ UHVSRQVH
FDQ EH UHWXUQHG IURP WKDW GHYLFH� ,Q DGGLWLRQ� ZKHQ D FRPPDQG UHTXLULQJ D UH�
VSRQVH LV WUDQVPLWWHG WR WKH 3HUVRQDO &RPSXWHU 8QLW IURP DQRWKHU GHYLFH� D UH�
VSRQVH PXVW EH UHWXUQHG WR WKDW GHYLFH IURP WKH 3HUVRQDO &RPSXWHU 8QLW� 7KH
GDWD IRUPDW IRU WKH UHVSRQVH LV DV VKRZQ EHORZ�
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,&) ,QIRUPDWLRQ &RQWURO )LHOG�
6SHFLILHV FRQWHQWV IRU FRQWUROOLQJ ),16 FRPPDQG�

:KHQ D FRPPDQG LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� WKLV ILHOG
LV VHW E\ WKH GULYHU DQG FDQQRW EH VHW E\ WKH XVHU�

569 5HVHUYH�
5HVHUYHG DUHD

1RWH :KHQ D UHVSRQVH LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� VSHFLI\ WKH
VDPH FRQWHQWV DV IRU WKH 569 RI WKH ),16 FRPPDQG WKDW ZDV UHFHLYHG�

*&17 1XPEHU RI 7LPHV 7KURXJK *DWHZD\ �%ULGJH��
7KH JDWHZD\ FDQQRW EH SDVVHG WKURXJK PRUH WKDQ WKLV QXPEHU RI WLPHV�

1RWH :KHQ D FRPPDQG LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� WKLV ILHOG LV
VHW WR � E\ WKH GULYHU DQG FDQQRW EH VHW E\ WKH XVHU�

'1$ WR 6$� -XVW DV IRU WKH ),16 FRPPDQG GHVFULEHG DERYH� WKLV VSHFLILHV WKH WUDQVPLVVLRQ
GHVWLQDWLRQ DQG VRXUFH DGGUHVVHV�

1RWH :KHQ D UHVSRQVH LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� UHSODFH WKH
IROORZLQJ LWHPV RI WKH ),16 FRPPDQG WKDW ZDV UHFHLYHG DQG VSHFLI\ WKH UH�
VSRQVH GDWD�

'1$� 61$� 1HWZRUN DGGUHVV
'$�� 6$�� 1RGH DGGUHVV
'$�� 6$�� 8QLW DGGUHVV

6,' 6HUYLFH ,'�
7KLV VSHFLILHV DQ LGHQWLILHU IRU UHFRJQL]LQJ UHTXHVW VRXUFH SURFHVVHV�

1RWH :KHQ D UHVSRQVH LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� VSHFLI\ WKH
VDPH FRQWHQWV DV IRU WKH 6,' RI WKH ),16 FRPPDQG WKDW ZDV UHFHLYHG�

05& 0DLQ 5HTXHVW &ODVV�
7KLV VSHFLILHV WKH VHUYLFH FODVVLILFDWLRQ�

1RWH :KHQ D UHVSRQVH LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� VSHFLI\ WKH
VDPH FRQWHQWV DV IRU WKH 05& RI WKH ),16 FRPPDQG WKDW ZDV UHFHLYHG�

65& 6XE�UHTXHVW &ODVV�
7KLV VSHFLILHV WKH VHUYLFH GHWDLOV�

1RWH :KHQ D UHVSRQVH LV WUDQVPLWWHG IURP WKH 3HUVRQDO &RPSXWHU 8QLW� VSHFLI\ WKH
VDPH FRQWHQWV DV IRU WKH 65& RI WKH ),16 FRPPDQG WKDW ZDV UHFHLYHG�

05(6 0DLQ 5HVSRQVH &RGH�
7KLV FRGH LQGLFDWHV WKH UHVSRQVH �L�H�� QRUPDO� HUURU� HUURU GHWDLOV� WR D UHTXHVW�
5HIHU WR WKH ),16 &RPPDQGV 5HIHUHQFH 0DQXDO �:���� IRU GHWDLOV� :KHQ UH�
WXUQLQJ D UHVSRQVH IURP WKH 3HUVRQDO &RPSXWHU8QLW� HQWHU WKH UHVXOW RI WKH FRP�
PDQG H[HFXWLRQ�

7KH ),16 )RUPDW 6HFWLRQ ���



���

65(6 6XE�UHVSRQVH &RGH�
7KLV FRGH LQGLFDWHV GHWDLOHG LQIRUPDWLRQ WKDW FDQQRW EH DGHTXDWHO\ H[SUHVVHG
E\ WKH PDLQ UHVSRQVH FRGH� 5HIHU WR WKH ),16 &RPPDQGV 5HIHUHQFH 0DQXDO
�:���� IRU GHWDLOV� :KHQ UHWXUQLQJ D UHVSRQVH IURP WKH 3HUVRQDO &RPSXWHU
8QLW� HQWHU WKH UHVXOW RI WKH FRPPDQG H[HFXWLRQ�

'$7$ 'DWD�
7KLV LV WKH SDUW RI WKH VHUYLFH LQGLFDWLQJ WKH UHVXOWV� 5HIHU WR WKH),16&RPPDQGV
5HIHUHQFH 0DQXDO �:���� IRU GHWDLOV�

����� ),16 &RPPDQG�5HVSRQVH ([DPSOH
([DPSOH� 5HDGLQJ 3& 7LPH ,QIRUPDWLRQ LQ WKH 6DPH 1RGH
7KH IROORZLQJ ),16 FRPPDQG LV WUDQVPLWWHG WR D 3& DGGUHVV ZLWKLQ WKH VDPH
QRGH�

���

,&)

���

569

���

*&17

���

'1$

���

'$�

���

'$�

���

61$

���

6$�

���

6$�

���

6,'

���

05&

���

65&

7KH IROORZLQJ UHVSRQVH LV UHWXUQHG WR WKH 3HUVRQDO &RPSXWHU 8QLW IURP WKH 3& LQ
WKH VDPH QRGH� 7KH 3& WLPH LQIRUPDWLRQ FDQ EH UHFRJQL]HG E\ DQDO\VLV RI WKHVH
FRGHV� ,Q WKLV FDVH� WKH 3HUVRQDO &RPSXWHU 8QLW·V XQLW QXPEHU LV ��

���

,&)

���

569

���

*&17

���

'1$

���

'$�

���

'$�

���

05&

���

65&

���

05(6

���

65(6

���

61$

���

6$�

���

6,'

���

6$�

���

0RQWK

���

'DWH

���

+RXU

���

0LQXWH

���

<HDU

���

6HFRQG

���

'D\

3& WLPH LQIRUPDWLRQ�
����� 2FWREHU �� :HGQHVGD\� ��������

7KH '$� YDOXH RI ��� LQGLFDWHV WKDW WKH UHVSRQVH LV DGGUHVVHG WR WKH 3HUVRQDO
&RPSXWHU 8QLW� DQG WKH 6,' YDOXH RI ��� LQGLFDWHV WKDW WKH UHVSRQVH FRUUH�
VSRQGV WR WKH FRPPDQG VKRZQ DERYH� 7KH 05(6 DQG 65(6 YDOXHV RI ��� DUH
WKH QRUPDO UHVSRQVH FRGHV� 5HIHU WR WKH ),16 &RPPDQG 5HIHUHQFH 0DQXDO
�:���� IRU PRUH GHWDLOV�

7KH ),16 )RUPDW 6HFWLRQ ���



���

��� 8VLQJ WKH &38 %XV 'ULYHU
7KHUH DUH WZR PHWKRGV� GHVFULEHG EHORZ� IRU XVLQJ WKH &38 %XV 'ULYHU�

)LUVW RI DOO� WKH GULYHU LV RSHQHG WKURXJK06�'26� DQG WKH ´ILOH KDQGOHµ ILOH LGHQWL�
ILHU LV REWDLQHG�

:KHQ WKH GULYHU VHUYLFHV DUH HPSOR\HG� ,�2 UHTXHVWV DUH H[HFXWHG EDVHG RQ WKLV
ILOH KDQGOH�

:LWK WKLV PHWKRG� GULYHU VHUYLFHV DUH XVHG ZLWKRXW JRLQJ WKURXJK 06�'26� EXW
UDWKHU E\ H[HFXWLQJ V\VWHP LQWHUUXSWV GLUHFWO\�

8VHU

'ULYHU RSHQHG DQG ,�2 UHTXHVW H[HFXWHG 'LUHFW UHTXHVW

06�'26

�� 'ULYHU RSHQHG )LOH KDQGOH �� ,�2 UHTXHVW
ZLWK ILOH KDQGOH 'LUHFW UHTXHVW EDVHG

RQ LQWHUUXSW QXPEHU
�VRIWZDUH LQWHUUXSW�

7R GULYHU
VSHFLILHG
EDVHG RQ
ILOH KDQGOH

&38 EXV GULYHU IXQFWLRQV

'LIIHUHQFHV%HWZHHQ ,�25HTXHVWV E\2SHQLQJ 'ULYHU DQG'LUHFW 5HTXHVWV

,Q RXU RZQ OLYHV� OHW XV FRQVLGHU KRZZH XWLOL]H D ERRN� )LUVW RI DOO� IURP DPRQJD ODUJH QXPEHU
RI ERRNV� ZH PXVW JHW WKH ERRN WKDW FRQWDLQV WKH PDWHULDO WKDW ZH ZDQW WR XWLOL]H� 2QFH ZH
KDYH WKHERRN�ZH ORRN LW RYHUDQGH[WUDFW WKDW SRUWLRQRI WKHFRQWHQWV WKDWZHQHHG� ,I WKHPDWH�
ULDO LV QRW QHHGHG� ZH UHWXUQ WKH ERRN WR LWV RULJLQDO VSRW DQG WKH FRQWHQWV RI WKH ERRN WKHQ
FDQQRW EH XWLOL]HG�

7KH VLWXDWLRQ LV PXFK WKH VDPH ZLWK D GULYHU� ,I ZH ZDQW WR XWLOL]H D GULYHU WKURXJK 06�'26�
ILUVWZHPXVWJHW �RU� LQ RWKHUZRUGV� RSHQ� WKHGULYHU�7KHQ� E\PHDQVRID ILOH LGHQWLILHU WKDWKDV
EHHQREWDLQHG� WKH GULYHU LV VSHFLILHG DQGXWLOL]HG�:KHQ WKH RSHUDWLRQ LV ILQLVKHG� WKH GULYHU LV
FORVHG� 2QFH WKH GULYHU KDV EHHQ FORVHG� LW FDQ QR ORQJHU EH XVHG DQG PXVW EH UHRSHQHG LQ
RUGHU WR EH XVHG DJDLQ�

$GGLWLRQDO ,QIRUPDWLRQ 2SHQLQJDQG&ORVLQJ

2SHQ ,�2 UHTXHVW &ORVH

2SHQLQJ DQG $FFHVVLQJ WKH
'ULYHU 7KURXJK 06�'26

'LUHFW 5HTXHVW :LWKRXW
*RLQJ 7KURXJK 06�'26

8VLQJ WKH &38 %XV 'ULYHU 6HFWLRQ ���



���

7KHVH UHVSHFWLYH PHWKRGV DUH GHVFULEHG EHORZ�

����� $FFHVV E\ 2SHQLQJ D 'ULYHU

2SHQLQJ WKH 'ULYHU )LQGV WKH ILOH KDQGOH�

&DOO 3URFHGXUH�

$+  �'+
$/  ��+ �)LOH DFFHVV PRGH�
'6�';  /HDGLQJ DGGUHVV RI SDWK QDPH �´&9,)µ�
,17 ��+

5HWXUQ�

:KHQ &DUU\ LV 6HW �(UURU�
$;  ��+ )LOH GRHV QRW H[LVW�
$;  ��+ 3DWK QDPH LV LQYDOLG�
$;  ��+ 7KHUH DUH WRR PDQ\ ILOHV RSHQ�
$;  ��+ $FFHVV ZDV GHQLHG�
$;  �&+ $FFHVV FRGH LV LQYDOLG�

:KHQ &DUU\ LV 1RW 6HW
$;  )LOH KDQGOH �QRUPDO WHUPLQDWLRQ�

&ORVLQJ WKH 'ULYHU &ORVHV WKH GULYHU�

&DOO 3URFHGXUH�

$+  �(+
%;  )LOH KDQGOH
,17 ��+

5HWXUQ�

:KHQ &DUU\ LV 6HW �(UURU�
$;  ��+ )LOH KDQGOH LV LQYDOLG�

:KHQ &DUU\ LV 1RW 6HW
$;  ��+ 1RUPDO WHUPLQDWLRQ

5HTXHVWLQJ ,�2 3UHSDUHV WKH SUHVFULEHG ,�2 SDUDPHWHUV� DQG PDNHV WKH UHTXHVW XVLQJ WKH ILOH
KDQGOH�

&DOO 3URFHGXUH�

$+  ��+
$/  ��+
%;  )LOH KDQGOH
&;  1XPEHU RI E\WHV LQ GDWD EXIIHU
'6�';  'DWD EXIIHU VHJPHQW� RIIVHW
�5HIHU WR ��� &38 %XV 'ULYHU 2SHUDWLRQV IRU GHWDLOV RQ WKH GDWD EXIIHU��
,17 ��+

5HWXUQ�

:KHQ &DUU\ LV 6HW �(UURU�
$;  ��+ )XQFWLRQ LV LQYDOLG�
$;  ��+ $FFHVV ZDV GHQLHG�
$;  ��+ )LOH KDQGOH LV LQYDOLG�
$;  �'+ 'DWD LV LQYDOLG �GDWD EXIIHU HUURU��

:KHQ &DUU\ LV 1RW 6HW
$;  ��+ 1RUPDO WHUPLQDWLRQ
$;  ))+ ,PSURSHU FRPPDQG
$;  2WKHU (UURU VWDWXV �5HIHU WR ��� &38 %XV 'ULYHU 2SHUDWLRQV IRU
GHWDLOV��

8VLQJ WKH &38 %XV 'ULYHU 6HFWLRQ ���



���

����� 'LUHFW 5HTXHVW
3UHSDUHV WKH SUHVFULEHG ,�2 SDUDPHWHUV� DQG PDNHV WKH UHTXHVW XVLQJ WKH LQWHU�
UXSW WDEOH�
&DOO 3URFHGXUH�

$+  [[+ 2SHUDWLRQ QXPEHU
�5HIHU WR ��� &38 %XV 'ULYHU 2SHUDWLRQV /LVW IRU GHWDLOV��

&;  1XPEHU RI E\WHV LQ GDWD EXIIHU
'6�';  'DWD EXIIHU VHJPHQW� RIIVHW
�5HIHU WR ��� &38 %XV 'ULYHU 2SHUDWLRQV IRU GHWDLOV RQ WKH GDWD EXIIHU��
,17 [[+ (PSW\ LQWHUUXSW WDEOH QXPEHU ���+ WR ��+�

�7KH WDEOH WR EH XVHG LV VSHFLILHG E\ &21),*�6<6��
5HWXUQ�

:KHQ &DUU\ LV 6HW �(UURU�
$;  ��+ )XQFWLRQ LV LQYDOLG�
$;  ��+ $FFHVV ZDV GHQLHG�
$;  �'+ 'DWD LV LQYDOLG �GDWD EXIIHU HUURU��
:KHQ &DUU\ LV 1RW 6HW
$;  ��+ 1RUPDO WHUPLQDWLRQ
$;  2WKHU (UURU VWDWXV �5HIHU WR ��� &38 %XV 'ULYHU 2SHUDWLRQV IRU
GHWDLOV��

����� /LPLWDWLRQV
'R QRW PDVN WKH LQWHUUXSWV �,54�� DQG ,54��� ZKHQ WKH HYHQW VHUYLFH·V IXQF�
WLRQV DUH XVHG�

8VLQJ WKH &38 %XV 'ULYHU 6HFWLRQ ���



���

��� &38 %XV 'ULYHU 2SHUDWLRQV /LVW
1XPEHU 6HUYLFH 6XPPDU\ 3DJH

��+ &\FOLF VHUYLFH 6SHFLILHV WKH DUHD WR EH UHDG RU
ZULWWHQ�

���

��+ 5HDGV VSHFLILHG DUHD� ���

��+ :ULWHV WR VSHFLILHG DUHD� ���
��+ (YHQW VHUYLFH 7UDQVPLWV ),16 FRPPDQG� ���
��+ 7UDQVPLWV ),16 UHVSRQVH� ���
��+ 7UDQVPLWV UHTXHVW WR UHFHLYH ),16

FRPPDQG�
���

��+ 7UDQVPLWV UHTXHVW WR UHFHLYH ),16
UHVSRQVH�

���

��+ 6DYHV EUDQFK HQWU\ DGGUHVV ZKHQ
WUDQVPLVVLRQ RI ),16 FRPPDQG LV
FRPSOHWH�

���

��+ 6DYHV EUDQFK HQWU\ DGGUHVV ZKHQ
WUDQVPLVVLRQ RI ),16 UHVSRQVH LV
FRPSOHWH�

���

�$+ 6DYHV EUDQFK HQWU\ DGGUHVV ZKHQ
UHFHSWLRQ RI ),16 FRPPDQG LV
FRPSOHWH�

���

�%+ 6DYHV EUDQFK HQWU\ DGGUHVV ZKHQ
UHFHSWLRQ RI ),16 UHVSRQVH LV
FRPSOHWH�

���

�&+ 6HWV UHFHSWLRQ WLPHRXW YDOXH� ���
�'+ )OXVKHV UHFHSWLRQ EXIIHU� ���
�(+ &38 %XV /LQN VHUYLFH 5HDGV LQIRUPDWLRQ UHVHUYHG IRU

V\VWHP�
���

�)+ 5HDGV OLQN GDWD� ���
��+ :ULWHV OLQN GDWD� ���
��+ 2WKHU VHUYLFHV %UDQFKHV WR VSHFLILHG HQWU\ DGGUHVV

DIWHU WLPH VSHFLILHG E\ XVHU KDV
HODSVHG�

���

��+ 5HVHWV 3HUVRQDO &RPSXWHU 8QLW� ���
��+ ,QTXLUHV UHJDUGLQJ DGGUHVV RI 8QLW

LWVHOI�
���

��+ ,QTXLUHV UHJDUGLQJ UHFHSWLRQ VWDWXV
RI ),16 FRPPDQGV DQG UHVSRQVHV�

���

��� &38 %XV 'ULYHU 2SHUDWLRQV
7KLV VHFWLRQ ZLOO H[SODLQ &38 %XV 'ULYHU RSHUDWLRQV� LQFOXGLQJ FRQWHQWV RI GDWD
EXIIHUV ZKHQ WKHVH RSHUDWLRQV DUH XVHG� DV ZHOO DV WKH UHWXUQ YDOXHV� IRU HDFK RI
WKH RSHUDWLRQV� 7KH FRPPDQG QXPEHUV JLYHQ LQ WKLV VHFWLRQ ZLOO PDWFK WKH RS�
HUDWLRQ QXPEHUV JLYHQ LQ ��� &38 %XV 'ULYHU 2SHUDWLRQV /LVW�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

����� &\FOLF 6HUYLFH 7UDQVPLVVLRQ $GGUHVV� /HQJWK� DQG 'LUHFWLRQ

3DUDPHWHU )RUPDW

�&RPPDQG� ��

5HVHUYH ����

7UDQVPLVVLRQ GLUHFWLRQ

&\FOLF DUHD VHW QXPEHU �� WR ��

3&·V UHDO VSDFH DGGUHVV �OHDVW�VLJQLILFDQW E\WH�

�PRVW�VLJQLILFDQW E\WH�

7UDQVPLVVLRQ OHQJWK

�

�

�

�

�

�

�

�

�

�

7UDQVPLVVLRQ 'LUHFWLRQ�

7KLV VHWV WKH GLUHFWLRQ LQ ZKLFK GDWD ZLOO EH WUDQVPLWWHG�

�� 3&� 3HUVRQDO &RPSXWHU 8QLW
2WKHU WKDQ �� 3HUVRQDO &RPSXWHU 8QLW� 3&

&\FOLF $UHD 6HW 1XPEHU�

7KLV LV WKH QXPEHU IRU VSHFLI\LQJ WKH F\FOLF DUHD WKDW LV WR VHW WKH WUDQVPLV�
VLRQ VWDWXV� ,W FDQ EH VHW ZLWKLQ D UDQJH RI � WR ��

3&·V 5HDO 6SDFH $GGUHVV�

7KLV LV WKH UHDO VSDFH DGGUHVV RI WKH 3& WKDW LV WR H[HFXWH F\FOLF VHUYLFH� ,W
FDQ EH VHW ZLWKLQ D UDQJH RI ������� WR ��)))))� )RU WKH DUHD� ,20� '0� RU
(0 FDQ EH VSHFLILHG� EXW 80 FDQQRW� 2QO\ HYHQ�QXPEHUHG DGGUHVVHV FDQ
EH VSHFLILHG�

7UDQVPLVVLRQ /HQJWK�

7KLV LV WKH F\FOLF DUHD WUDQVPLVVLRQ OHQJWK� ,W LV VSHFLILHG LQ ZRUG XQLWV� $Q
HUURU ZLOO EH JHQHUDWHG LI WKH VXP RI DOO WKH WUDQVPLVVLRQ OHQJWKV DOORFDWHG WR
WKH VHW QXPEHUV H[FHHGV ��� ZRUGV� 7KH GHIDXOW VHWWLQJV ZLOO EH DV IROORZV�

%LW� 1XPEHU �
3&� 3HUVRQDO &RPSXWHU 8QLW� �� ZRUGV �����%%��
3HUVRQDO &RPSXWHU 8QLW� 3&� �� ZRUGV �����%'��

,I ´�µ LV VHW� WKH VHWWLQJ IRU WKH VSHFLILHG F\FOLF DUHD ZLOO EH FOHDUHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� ,QFRUUHFW VHW QXPEHU
��+� ,QFRUUHFW UHDO VSDFH DGGUHVV
��+� 7RWDO WUDQVPLVVLRQ OHQJWK RYHUIORZ ���� ZRUGV PD[��
�$+� 0HPRU\ DFFHVV HUURU

2SHUDWLRQ 7KLV RSHUDWLRQ VHWV WKH DGGUHVV DQG WUDQVPLVVLRQ OHQJWK IRU WKH 3& H[HFXWLQJ
F\FOLF VHUYLFH� $ WRWDO RI �� SODFHV FDQ EH VHW VLPXOWDQHRXVO\� LQFOXGLQJ VL[ IRU
WUDQVPLVVLRQ IURP WKH 3& WR WKH 3HUVRQDO &RPSXWHU 8QLW DQG VL[ IRU WUDQVPLV�
VLRQ IURP WKH 3HUVRQDO &RPSXWHU 8QLW WR WKH 3&�:KHQ WKH VHWWLQJ LVPDGH� LW ZLOO
RYHUZULWH WKH SUHYLRXV VWDWXV RI WKH UHOHYDQW VSHFLILHG ELW QXPEHU DQG WUDQVPLV�
VLRQ OHQJWK�

7KLV RSHUDWLRQ RQO\ VHWV WKH VWDWXV RI WKH F\FOLF VHUYLFH� DQG GRHV QRW UHDG RU
ZULWH GDWD� 2QFH WKHVH VHWWLQJV DUHPDGH� WKH\ DUH YDOLG XQWLO WKH 3HUVRQDO &RP�
SXWHU 8QLW LV UHVHW� WKH\ DUHQ·W FOHDUHG E\ WKH FORVLQJ SURFHVVHV�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

����� 5HDGLQJ WKH &\FOLF $UHD

3DUDPHWHU )RUPDW

�&RPPDQG� ��

5HVHUYH ����

&\FOLF DUHD VHW QXPEHU �� WR ��

&\FOLF GDWD UHFHSWLRQ EXIIHU DGGUHVV

&\FOLF GDWD UHFHSWLRQ EXIIHU DGGUHVV

2IIVHW

6HJPHQW

1XPEHU RI ZRUGV UHTXHVWHG WR EH UHDG

�

�

�

�

�

�

�

�

�

�

5HVHUYH ����

��

��
1XPEHU RI ZRUGV DFWXDOO\ UHDG

&\FOLF $UHD 6HW 1XPEHU�

7KLV LV WKH QXPEHU IRU VSHFLI\LQJ WKH F\FOLF DUHD WKDW LV WR UHDG GDWD� ,W FDQ EH
VHW ZLWKLQ D UDQJH RI � WR ��

&\FOLF 'DWD 5HFHSWLRQ %XIIHU $GGUHVV�

7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ F\FOLF GDWD WKDW LV UHDG�

1XPEHU RI :RUGV 5HTXHVWHG WR EH 5HDG�

7KLV LV WKH QXPEHU RI ZRUGV RI F\FOLF GDWD UHTXHVWHG WR EH UHDG�

1XPEHU RI :RUGV $FWXDOO\ 5HDG�

7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI ZRUGV WKDW DUH DFWXDOO\ UHDG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� 6HW QXPEHU LQFRUUHFW
��+� 5HFHSWLRQ EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU
�%+� 3& EXV\
�&+� 3DULW\ HUURU

2SHUDWLRQ )URP WKH UHDO VSDFH DGGUHVV RI WKH 3& VHW E\ WKH VSHFLILHG F\FOLF DUHD VHW QXP�
EHU� WKH QXPEHU RI ZRUGV UHTXHVWHG ZLOO EH UHDG DQG WKHQ VWRUHG LQ WKH VSHFLILHG
UHFHSWLRQ EXIIHU� $W WKDW WLPH� WKH DFWXDO QXPEHU RI ZRUGV UHDG ZLOO EH VWRUHG LQ
WKH DUHD VSHFLILHG IRU WKDW SXUSRVH�

,I WKH VSHFLILHG QXPEHU RI ZRUGV WR EH UHDG VKRXOG H[FHHG WKH QXPEHU RI ZRUGV
VHW IRU WKH F\FOLF DUHD� WKHQ FRGH ��+ �QXPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW� ZLOO
EH JHQHUDWHG� 7KH RQO\ YDOLG DUHDV DUH RQHV WKDW KDYH KDG WKH WUDQVPLVVLRQ
GLUHFWLRQ VHW WR 3&� 3HUVRQDO &RPSXWHU 8QLW ��� ZLWK RSHUDWLRQ QXPEHU ���

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

����� :ULWLQJ WR WKH &\FOLF $UHD

3DUDPHWHU )RUPDW

�

�

�

�

�

�

�

�

�

�

��

��

�&RPPDQG� ��

5HVHUYH ����

&\FOLF DUHD VHW QXPEHU �� WR ��

&\FOLF GDWD VWRUDJH EXIIHU DGGUHVV

&\FOLF GDWD VWRUDJH EXIIHU DGGUHVV

2IIVHW

6HJPHQW

1XPEHU RI ZRUGV UHTXHVWHG WR EH ZULWWHQ

5HVHUYH ����

1XPEHU RI ZRUGV DFWXDOO\ ZULWWHQ

&\FOLF $UHD 6HW 1XPEHU�

7KLV LV WKH QXPEHU IRU VSHFLI\LQJ WKH F\FOLF DUHD IRU ZULWLQJ GDWD� ,W FDQ EH VHW
ZLWKLQ D UDQJH RI � WR ��

&\FOLF 'DWD 5HFHSWLRQ %XIIHU $GGUHVV�

7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ F\FOLF GDWD WKDW LV ZULWWHQ�

1XPEHU RI :RUGV 5HTXHVWHG WR EH :ULWWHQ�

7KLV LV WKH QXPEHU RI ZRUGV RI F\FOLF GDWD UHTXHVWHG WR EH ZULWWHQ�

1XPEHU RI :RUGV $FWXDOO\ :ULWWHQ�

7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI ZRUGV WKDW DUH DFWXDOO\ ZULWWHQ�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� 6HW QXPEHU LQFRUUHFW
��+� 'DWD VWRUDJH EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU
�%+� 3& EXV\

2SHUDWLRQ 7KH GDWD LQGLFDWHG E\ WKH GDWD VWRUDJH EXIIHU DGGUHVV ZLOO EH ZULWWHQ WR WKH UHDO
VSDFH DGGUHVV RI WKH3&VHW E\ WKH VSHFLILHG F\FOLF DUHD VHW QXPEHU� IRU WKH QXP�
EHU RI ZRUGV UHTXHVWHG� $W WKDW WLPH� WKH DFWXDO QXPEHU RI ZRUGV ZULWWHQ ZLOO EH
VWRUHG LQ WKH DUHD VSHFLILHG IRU WKDW SXUSRVH�

,I WKH VSHFLILHG QXPEHU RI ZRUGV WR EH ZULWWHQ VKRXOG H[FHHG WKH QXPEHU RI
ZRUGV VHW IRU WKH F\FOLF DUHD� WKHQ FRGH ��+ �QXPEHU RI ZRUGV UHTXHVWHG LQFRU�
UHFW� ZLOO EH JHQHUDWHG� 7KH RQO\ YDOLG DUHDV DUH RQHV WKDW KDYH KDG WKH WUDQVPLV�
VLRQ GLUHFWLRQ VHW WR 3HUVRQDO &RPSXWHU 8QLW � 3& �QRQ�]HUR� ZLWK RSHUDWLRQ
QXPEHU ���

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

����� 7UDQVPLWWLQJ ),16 &RPPDQGV

3DUDPHWHU )RUPDW

�&RPPDQG� ��

5HVHUYH ����

),16 FRPPDQG VWRUDJH EXIIHU DGGUHVV

),16 FRPPDQG VWRUDJH EXIIHU DGGUHVV

�

�

�

�

�

�

�

�

�

�

2IIVHW

6HJPHQW

1XPEHU RI E\WHV UHTXHVWHG IRU WUDQVPLVVLRQ

1XPEHU RI E\WHV DFWXDOO\ WUDQVPLWWHG

),16 &RPPDQG 6WRUDJH %XIIHU $GGUHVV�

7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ WUDQVPLWWHG ),16 FRP�
PDQGV�

1XPEHU RI %\WHV 5HTXHVWHG IRU 7UDQVPLVVLRQ�

7KLV LV WKH QXPEHU RI E\WHV UHTXHVWHG IRU WKH ),16 FRPPDQG� 6SHFLILHV WKH
WRWDO QXPEHU RI E\WHV IURP WKH ,&)�

1XPEHU RI %\WHV $FWXDOO\ 7UDQVPLWWHG�

7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI E\WHV DFWXDOO\ WUDQVPLWWHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� &RPPDQG VWRUDJH EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW

�L�H�� IHZHU WKDQ �� RU PRUH WKDQ ����� E\WHV�
��+� 7UDQVPLVVLRQ GHVWLQDWLRQ QHWZRUN DGGUHVV LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU
�%+� 3& EXV\ HUURU

6HQG DJDLQ RU LQFUHDVH WKH QXPEHU RI UHWULHV� �5HIHU WR ��� &38 %XV
'ULYHU ,QVWDOODWLRQ DQG 6WDUWXSV IRU GHWDLOV RQ WKH QXPEHU RI UHWULHV��

2SHUDWLRQ 7KH GDWD VWRUHG LQ WKH ),16 FRPPDQG VWRUDJH EXIIHU DGGUHVV �LQ FRQIRUPLW\ZLWK
3URJUDPPDEOH&RQWUROOHU ),16 FRPPDQGV� LV DQDO\]HG� WKH FRUUHVSRQGLQJ ,&)�
*&17� 61$� 6$�� DQG 6$� DUH VHW� DQG WKH QXPEHU RI E\WHV UHTXHVWHG LV WUDQV�
PLWWHG WR WKH VSHFLILHG DGGUHVV� $W WKDW WLPH� WKH DFWXDO QXPEHU RI ZRUGV ZULWWHQ
ZLOO EH VWRUHG LQ WKH DUHD VSHFLILHG IRU WKDW SXUSRVH� $ UHVSRQVH WR WKH WUDQV�
PLWWHG ),16 FRPPDQG FDQ EH UHFHLYHG E\ PHDQV RI D ´UHFHLYH ),16 UHVSRQVHµ
UHTXHVW�

,I ´EUDQFK HQWU\ DGGUHVV XSRQ FRPSOHWLRQ RI FRPPDQG WUDQVPLVVLRQµ LV VHW� WKHQ
FRQWURO ZLOO EH WUDQVIHUUHG WR WKH VSHFLILHG DGGUHVV DIWHU WKH WUDQVPLVVLRQ LV FRP�
SOHWH�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

����� 7UDQVPLWWLQJ ),16 5HVSRQVHV

3DUDPHWHU )RUPDW

�

�

�

�

�

�

�

�

�

�

�&RPPDQG� ��

5HVHUYH ����

),16 UHVSRQVH VWRUDJH EXIIHU DGGUHVV

),16 UHVSRQVH VWRUDJH EXIIHU DGGUHVV

2IIVHW

6HJPHQW

1XPEHU RI E\WHV UHTXHVWHG IRU WUDQVPLVVLRQ

1XPEHU RI E\WHV DFWXDOO\ WUDQVPLWWHG

),16 &RPPDQG 6WRUDJH %XIIHU $GGUHVV�

7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ WUDQVPLWWHG ),16 UH�
VSRQVHV�

1XPEHU RI %\WHV 5HTXHVWHG IRU 7UDQVPLVVLRQ�

7KLV LV WKH QXPEHU RI E\WHV UHTXHVWHG IRU WKH ),16 UHVSRQVH� 6SHFLILHV WKH
WRWDO QXPEHU RI E\WHV IURP WKH ,&)�

1XPEHU RI %\WHV $FWXDOO\ 7UDQVPLWWHG�

7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI E\WHV DFWXDOO\ WUDQVPLWWHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� &RPPDQG UHVSRQVH VWRUDJH EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW

�L�H�� IHZHU WKDQ �� RU PRUH WKDQ ����� E\WHV�
��+� 7UDQVPLVVLRQ GHVWLQDWLRQ QHWZRUN DGGUHVV LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU
�%+� 3& EXV\ HUURU

5HWU\ WUDQVPLVVLRQ RU LQFUHDVH WKH QXPEHU RI UHWULHV� �5HIHU WR ��� &38
%XV 'ULYHU ,QVWDOODWLRQ DQG 6WDUWXSV IRU GHWDLOV RQ WKH QXPEHU RI UHWULHV��

2SHUDWLRQ 7KH GDWD VWRUHG LQ WKH ),16 FRPPDQG VWRUDJH EXIIHU DGGUHVV LV DQDO\]HG� WKH
FRUUHVSRQGLQJ ,&) DQG *&17 DUH VHW� DQG WKH QXPEHU RI E\WHV UHTXHVWHG LV
WUDQVPLWWHG WR WKH VSHFLILHG DGGUHVV� $W WKDW WLPH� WKH DFWXDO QXPEHU RI ZRUGV
ZULWWHQ ZLOO EH VWRUHG LQ WKH DUHD VSHFLILHG IRU WKDW SXUSRVH�

7KLV WUDQVPLVVLRQ UHTXHVW LV XVHG ZKHQ D ),16 FRPPDQG WUDQVPLWWHG IURP
DQRWKHU GHYLFH LV UHFHLYHG DQG D UHVSRQVH LV WUDQVPLWWHG WR WKH VRXUFH RI WKH
WUDQVPLWWHG FRPPDQG� 7R UHFHLYH WKH ),16 FRPPDQG IURP WKH RWKHU GHYLFH� XVH
D ´UHFHLYH ),16 FRPPDQGµ UHTXHVW�

,I ´EUDQFK HQWU\ DGGUHVV XSRQ FRPSOHWLRQ RI FRPPDQG WUDQVPLVVLRQµ LV VHW� WKHQ
FRQWURO ZLOO EH WUDQVIHUUHG WR WKH VSHFLILHG DGGUHVV DIWHU WKH WUDQVPLVVLRQ LV FRP�
SOHWH�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

����� 5HFHLYLQJ ),16 &RPPDQGV

3DUDPHWHU )RUPDW

�

�

�

�

�

�

�

�

�

�

�&RPPDQG� ��

7LPHRXW SURFHVVLQJ

),16 FRPPDQG VWRUDJH EXIIHU DGGUHVV

),16 FRPPDQG VWRUDJH EXIIHU DGGUHVV

2IIVHW

6HJPHQW

1XPEHU RI E\WHV UHTXHVWHG IRU WUDQVPLVVLRQ

1XPEHU RI E\WHV DFWXDOO\ WUDQVPLWWHG

7LPHRXW 3URFHVVLQJ�

�� :DLWV WR UHFHLYH XQWLO WKH WLPHRXW YDOXH KDV HODSVHG�
�7KH WLPHRXW YDOXH LV VHW ZLWK FRPPDQG �&+��

2WKHU WKDQ �� :DLWV WR UHFHLYH XQWLO (VF .H\ LV SUHVVHG�

),16 &RPPDQG 5HFHSWLRQ %XIIHU $GGUHVV�

7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ ),16 FRPPDQGV WKDW DUH
UHFHLYHG�

1XPEHU RI %\WHV 5HTXHVWHG IRU 5HFHSWLRQ�

7KLV LV WKH QXPEHU RI E\WHV UHTXHVWHG IRU UHFHLYLQJ D ),16 FRPPDQG�

1XPEHU RI %\WHV $FWXDOO\ 5HFHLYHG�

7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI DFWXDO E\WHV VWRUHG LQ WKH UHFHSWLRQ
EXIIHU�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� &RPPDQG UHFHSWLRQ EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI E\WHV UHTXHVWHG LQFRUUHFW

�L�H�� IHZHU WKDQ �� RU PRUH WKDQ ����� E\WHV�
�$+� 0HPRU\ DFFHVV HUURU
�&+� 3DULW\ HUURU
�(+� )RUFLEO\ HQGHG E\ (VFDSH .H\
�)+� 7LPHRXW HUURU

2SHUDWLRQ $ ),16 FRPPDQG WUDQVPLWWHG IURP DQRWKHU GHYLFH LV UHFHLYHG� DQG WKH QXPEHU
RI E\WHV UHTXHVWHG LV VWRUHG LQ WKH VSHFLILHG ),16 FRPPDQG UHFHSWLRQ EXIIHU� $W
WKDW WLPH� WKH DFWXDO QXPEHU RI E\WHV VWRUHG LQ WKH EXIIHU ZLOO EH VWRUHG LQ WKH DUHD
VSHFLILHG IRU WKDW SXUSRVH�

7KLV UHFHSWLRQ UHTXHVW LV XVHG ZKHQ D ),16 FRPPDQG WUDQVPLWWHG IURP DQRWKHU
GHYLFH LV UHFHLYHG� 7R WUDQVPLW D UHVSRQVH WR WKH GDWD UHFHLYHG� XVH D ´WUDQVPLW
),16 UHVSRQVHµ UHTXHVW�

,I QR FRPPDQG LV UHFHLYHG IURP DQ\ GHYLFH ZKHQ WKLV FRPPDQG UHFHSWLRQ UH�
TXHVW LV PDGH� WKH 8QLW ZLOO ZDLW WR UHFHLYH D FRPPDQG XQWLO WKH WLPHRXW YDOXH VHW
ZLWK FRPPDQG �&+ KDV HODSVHG �LI WLPHRXW SURFHVVLQJ KDV EHHQ VSHFLILHG� RU
XQWLO WKH (VF .H\ LV SUHVVHG �LI WLPHRXW SURFHVVLQJ KDVQ·W EHHQ VSHFLILHG��

7LPHRXW 3URFHVVLQJ 6SHFLILHG
:DLWLQJ�WR�UHFHLYH VWDWXVZLOO UHPDLQ LQ HIIHFW XQWLO WKH WLPH SHULRG UHJLVWHUHGZLWK
FRPPDQG �&+ KDV HODSVHG� ,I D FRPPDQG LV UHFHLYHG GXULQJ WKDW SHULRG� WKH
GDWD WKDW LV UHFHLYHG ZLOO EH VWRUHG LQ WKH VSHFLILHG EXIIHU� ,I QR FRPPDQG LV UH�
FHLYHG� D WLPHRXW HUURU ZLOO RFFXU�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

7LPHRXW 3URFHVVLQJ 1RW 6SHFLILHG
:DLWLQJ�WR�UHFHLYH VWDWXVZLOO UHPDLQ LQ HIIHFW UHJDUGOHVV RI WKH WLPH SHULRG UHJLV�
WHUHGZLWK FRPPDQG �&+� ,I D FRPPDQG LV UHFHLYHG� WKH GDWD WKDW LV UHFHLYHGZLOO
EH VWRUHG LQ WKH VSHFLILHG EXIIHU� $Q H[LW FDQ EH IRUFHG GXULQJ WKDW SHULRG E\
SUHVVLQJ WKH (VFDSH .H\�
,I HYHQ D SRUWLRQ RI WKH FRPPDQG GDWD WKDW KDV EHHQ UHFHLYHG LV UHDG� WKH FRP�
PDQG GDWD ZLOO EH FOHDUHG�

����� 5HFHLYLQJ ),16 5HVSRQVHV
3DUDPHWHU )RUPDW

�

�

�

�

�

�

�

�

�

�

�&RPPDQG� ��

7LPHRXW SURFHVVLQJ

2IIVHW

6HJPHQW

1XPEHU RI E\WHV UHTXHVWHG IRU WUDQVPLVVLRQ

1XPEHU RI E\WHV DFWXDOO\ WUDQVPLWWHG

),16 UHVSRQVH UHFHSWLRQ EXIIHU DGGUHVV

),16 UHVSRQVH UHFHSWLRQ EXIIHU DGGUHVV

7LPHRXW 3URFHVVLQJ�
�� :DLWV WR UHFHLYH XQWLO WLPHRXW YDOXH KDV HODSVHG�

�7KH WLPHRXW YDOXH LV VHW ZLWK FRPPDQG �&+��
2WKHU WKDQ �� :DLWV WR UHFHLYH XQWLO (VF .H\ LV SUHVVHG�

),16 5HVSRQVH 5HFHSWLRQ %XIIHU $GGUHVV�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ ),16 UHVSRQVHV WKDW DUH
UHFHLYHG�

1XPEHU RI %\WHV 5HTXHVWHG IRU 5HFHSWLRQ�
7KLV LV WKH QXPEHU RI E\WHV UHTXHVWHG IRU UHFHLYLQJ D ),16 UHVSRQVH�

1XPEHU RI %\WHV $FWXDOO\ 5HFHLYHG�
7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI DFWXDO E\WHV VWRUHG LQ WKH UHFHSWLRQ
EXIIHU�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� &RPPDQG UHVSRQVH UHFHSWLRQ EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI E\WHV UHTXHVWHG LQFRUUHFW

�L�H�� IHZHU WKDQ �� RU PRUH WKDQ ����� E\WHV�
�$+� 0HPRU\ DFFHVV HUURU
�%+� 3DULW\ HUURU
�(+� )RUFLEO\ HQGHG E\ (VFDSH .H\
�)+� 7LPHRXW HUURU

2SHUDWLRQ $ ),16 UHVSRQVH WR D VHUYLFH UHTXHVWHG RI DQRWKHU GHYLFH LV UHFHLYHG� DQG WKH
QXPEHU RI E\WHV UHTXHVWHG IRU UHFHLYLQJ WKH UHVSRQVH LV VWRUHG LQ WKH VSHFLILHG
),16 UHVSRQVH UHFHSWLRQ EXIIHU� $W WKDW WLPH� WKH DFWXDO QXPEHU RI E\WHV VWRUHG
LQ WKH EXIIHU ZLOO EH VWRUHG LQ WKH DUHD VSHFLILHG IRU WKDW SXUSRVH�
7KLV UHFHSWLRQ UHTXHVW LV XVHG ZKHQ D ),16 UHVSRQVH WR D VHUYLFH UHTXHVWHG RI
DQRWKHU GHYLFH LV UHFHLYHG� 7R UHTXHVW D VHUYLFH RI DQRWKHU GHYLFH� XVH D ´WUDQV�
PLW ),16 FRPPDQGµ UHTXHVW�
,I QR FRPPDQG LV UHFHLYHG IURP DQ\ GHYLFH ZKHQ WKLV FRPPDQG UHFHSWLRQ UH�
TXHVW LV PDGH� WKH 8QLW ZLOO ZDLW WR UHFHLYH D FRPPDQG XQWLO WKH WLPHRXW YDOXH VHW
ZLWK FRPPDQG �&+ KDV HODSVHG �LI WLPHRXW SURFHVVLQJ KDV EHHQ VSHFLILHG� RU
XQWLO WKH (VF .H\ LV SUHVVHG �LI WLPHRXW SURFHVVLQJ KDVQ·W EHHQ VSHFLILHG��

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���
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7LPHRXW 3URFHVVLQJ 6SHFLILHG
:DLWLQJ�WR�UHFHLYH VWDWXVZLOO UHPDLQ LQ HIIHFW XQWLO WKH WLPH SHULRG UHJLVWHUHGZLWK
FRPPDQG �&+ KDV HODSVHG� ,I D UHVSRQVH LV UHFHLYHG GXULQJ WKDW SHULRG� WKH
GDWD WKDW LV UHFHLYHG ZLOO EH VWRUHG LQ WKH VSHFLILHG EXIIHU� ,I QR FRPPDQG LV UH�
FHLYHG� D WLPHRXW HUURU ZLOO RFFXU�
7LPHRXW 3URFHVVLQJ 1RW 6SHFLILHG
:DLWLQJ�WR�UHFHLYH VWDWXVZLOO UHPDLQ LQ HIIHFW UHJDUGOHVV RI WKH WLPH SHULRG UHJLV�
WHUHG ZLWK FRPPDQG �&+� ,I D UHVSRQVH LV UHFHLYHG� WKH GDWD WKDW LV UHFHLYHG ZLOO
EH VWRUHG LQ WKH VSHFLILHG EXIIHU� $Q H[LW FDQ EH IRUFHG GXULQJ WKDW SHULRG E\
SUHVVLQJ WKH (VFDSH .H\�
,I HYHQ D SRUWLRQ RI WKH FRPPDQG GDWD WKDW KDV EHHQ UHFHLYHG LV UHDG� WKH FRP�
PDQG GDWD ZLOO EH FOHDUHG�

����� %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 &RPPDQG 7UDQVPLVVLRQ
3DUDPHWHU )RUPDW

�

�

�

�

�

�

�&RPPDQG� ��

5HVHUYH ����

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI FRPPDQG WUDQVPLVVLRQ

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI FRPPDQG WUDQVPLVVLRQ

2IIVHW

6HJPHQW

(QWU\ $GGUHVV 8SRQ &RPSOHWLRQ RI &RPPDQG 7UDQVPLVVLRQ�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH SURFHVV WKDW ZLOO EH H[HFXWHG ZKHQ WKH
FRPPDQG WUDQVPLVVLRQ KDV EHHQ FRPSOHWHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ

2SHUDWLRQ 7KLV RSHUDWLRQ UHJLVWHUV WKH XVHU HQWU\ DGGUHVV IRU EUDQFKLQJ ZKHQ WKH ),16
FRPPDQG WUDQVPLVVLRQ KDV EHHQ FRPSOHWHG� ,I WKLV DGGUHVV LV VHW WR ´�µ� WKH UHJ�
LVWHUHG XVHU HQWU\ DGGUHVV ZLOO EH FOHDUHG�

1RWH �� )RU XVHU URXWLQHV� XVH WKH VDPH VWDFN DUHD�
�� :KHQ XVHU URXWLQH SURFHVVLQJ KDV EHHQ FRPSOHWHG� UHWXUQ FRQWURO ZLWK )$5

5(7�
�� ,Q WKH SURFHVV WKDW LV H[HFXWHG� WKH GV UHJLVWHU SRLQWV RXW WKH GDWD VHJPHQW

RI WKH GULYHU� 7KH UHJLVWHU ZLOO EH UHWXUQHG WR LWV RULJLQDO VWDWXV DIWHU WKH SUR�
FHVV LV FRPSOHWHG�

����� %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 5HVSRQVH 7UDQVPLVVLRQ
3DUDPHWHU )RUPDW

�

�

�

�

�

�

�&RPPDQG� ��

5HVHUYH ����

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI UHVSRQVH WUDQVPLVVLRQ

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI UHVSRQVH WUDQVPLVVLRQ

2IIVHW

6HJPHQW

(QWU\ $GGUHVV 8SRQ &RPSOHWLRQ RI 5HVSRQVH 7UDQVPLVVLRQ�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH SURFHVV WKDW ZLOO EH H[HFXWHG ZKHQ WKH
UHVSRQVH WUDQVPLVVLRQ KDV EHHQ FRPSOHWHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���
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2SHUDWLRQ 7KLV RSHUDWLRQ UHJLVWHUV WKH XVHU HQWU\ DGGUHVV IRU EUDQFKLQJ ZKHQ WKH ),16 UH�
VSRQVH WUDQVPLVVLRQ KDV EHHQ FRPSOHWHG� ,I WKLV DGGUHVV LV VHW WR ´�µ� WKH UHJLV�
WHUHG XVHU HQWU\ DGGUHVV ZLOO EH FOHDUHG�

1RWH �� )RU XVHU URXWLQHV� XVH WKH VDPH VWDFN DUHD�
�� :KHQ XVHU URXWLQH SURFHVVLQJ KDV EHHQ FRPSOHWHG� UHWXUQ FRQWURO ZLWK )$5

5(7�
�� ,Q WKH SURFHVV WKDW LV H[HFXWHG� WKH GV UHJLVWHU SRLQWV RXW WKH GDWD VHJPHQW

RI WKH GULYHU� 7KH UHJLVWHU ZLOO EH UHWXUQHG WR LWV RULJLQDO VWDWXV DIWHU WKH SUR�
FHVV LV FRPSOHWHG�

������%UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 &RPPDQG 5HFHSWLRQ
3DUDPHWHU )RUPDW

�

�

�

�

�

�

�&RPPDQG� �$�+�

5HVHUYH ����

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI FRPPDQG WUDQVPLVVLRQ

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI FRPPDQG WUDQVPLVVLRQ

2IIVHW

6HJPHQW

(QWU\ $GGUHVV 8SRQ &RPSOHWLRQ RI &RPPDQG 5HFHSWLRQ�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH SURFHVV WKDW LV H[HFXWHG ZKHQ WKH FRP�
PDQG UHFHSWLRQ KDV EHHQ FRPSOHWHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ

2SHUDWLRQ 7KLV RSHUDWLRQ UHJLVWHUV WKH XVHU HQWU\ DGGUHVV IRU EUDQFKLQJ ZKHQ WKH ),16
FRPPDQG UHFHSWLRQ KDV EHHQ FRPSOHWHG� ,I WKLV DGGUHVV LV VHW WR ´�µ� WKH UHJLV�
WHUHG XVHU HQWU\ DGGUHVV ZLOO EH FOHDUHG�

1RWH �� )RU XVHU URXWLQHV� XVH WKH VDPH VWDFN DUHD�
�� :KHQ XVHU URXWLQH SURFHVVLQJ KDV EHHQ FRPSOHWHG� UHWXUQ FRQWURO ZLWK )$5

5(7�
�� ,Q WKH SURFHVV WKDW LV H[HFXWHG� WKH GV UHJLVWHU SRLQWV RXW WKH GDWD VHJPHQW

RI WKH GULYHU� 7KH UHJLVWHU ZLOO EH UHWXUQHG WR LWV RULJLQDO VWDWXV DIWHU WKH SUR�
FHVV LV FRPSOHWHG�

������ %UDQFKLQJ 8SRQ &RPSOHWLRQ RI ),16 5HVSRQVH 5HFHSWLRQ
3DUDPHWHU )RUPDW

�

�

�

�

�

�

�&RPPDQG� �%�+�

5HVHUYH ����

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI UHVSRQVH WUDQVPLVVLRQ

(QWU\ DGGUHVV XSRQ FRPSOHWLRQ RI UHVSRQVH WUDQVPLVVLRQ

2IIVHW

6HJPHQW

(QWU\ $GGUHVV 8SRQ &RPSOHWLRQ RI 5HVSRQVH 5HFHSWLRQ�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH SURFHVV WKDW LV H[HFXWHG ZKHQ WKH UH�
VSRQVH UHFHSWLRQ KDV EHHQ FRPSOHWHG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ

2SHUDWLRQ 7KLV RSHUDWLRQ UHJLVWHUV WKH XVHU HQWU\ DGGUHVV IRU EUDQFKLQJ ZKHQ WKH ),16 UH�
VSRQVH UHFHSWLRQ KDV EHHQ FRPSOHWHG� ,I WKLV DGGUHVV LV VHW WR ´�µ� WKH UHJLVWHUHG
XVHU HQWU\ DGGUHVV ZLOO EH FOHDUHG�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���
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1RWH �� )RU XVHU URXWLQHV� XVH WKH VDPH VWDFN DUHD�
�� :KHQ XVHU URXWLQH SURFHVVLQJ KDV EHHQ FRPSOHWHG� UHWXUQ FRQWURO ZLWK )$5

5(7�
�� ,Q WKH SURFHVV WKDW LV H[HFXWHG� WKH GV UHJLVWHU SRLQWV RXW WKH GDWD VHJPHQW

RI WKH GULYHU� 7KH UHJLVWHU ZLOO EH UHWXUQHG WR LWV RULJLQDO VWDWXV DIWHU WKH SUR�
FHVV LV FRPSOHWHG�

������6HWWLQJ 7LPHRXW 9DOXHV
3DUDPHWHU )RUPDW

�

�

�

�

�&RPPDQG� �&�+�

5HVHUYH ����

7LPHRXW YDOXH

7LPHRXW 9DOXH�
7KLV LV WKH WLPHRXW YDOXH XVHGZKHQ GDWD UHFHSWLRQ LV UHTXHVWHG� 7KH VHWWLQJ
FDQ EH PDGH ZLWKLQ D UDQJH RI � WR ������ �LQ XQLWV RI ��� PV��

5HWXUQ 6WDWXV �$;� ��+ 1RUPDO WHUPLQDWLRQ

2SHUDWLRQ 7KLV RSHUDWLRQ UHJLVWHUV WKH WLPH SHULRG IRU ZDLWLQJ�WR�UHFHLYHZKHQ D ),16FRP�
PDQG RU D ),16 UHVSRQVH UHFHSWLRQ LV UHTXHVWHG� 7KH WLPHRXW YDOXH LV VHW LQ
XQLWV RI ����PV� ,I ´�µ LV UHJLVWHUHG� WKH 8QLW ZLOO QRW ZDLW WR UHFHLYH WKH WUDQVPLV�
VLRQ� 7KH GHIDXOW IRU WKH WLPHRXW YDOXH LV � PV�

������ )OXVKLQJ 5HFHSWLRQ %XIIHUV
3DUDPHWHU )RUPDW

�

�

�

�

�&RPPDQG� �'�+�

5HVHUYH ����

3DUDPHWHUV

3DUDPHWHUV�
6SHFLILHV ZKLFK UHFHSWLRQ EXIIHUV DUH WR EH IOXVKHG� �7KH UHFHSWLRQ EXIIHUV
DUH DOORFDWHG E\ WKH GULYHU��
�� 5HFHSWLRQ EXIIHU IRU FRPPDQG GDWD
�� 5HFHSWLRQ EXIIHU IRU UHVSRQVH GDWD
�� 5HFHSWLRQ EXIIHU IRU ERWK FRPPDQG DQG UHVSRQVH GDWD

5HWXUQ 6WDWXV �$;�� ��+� 1RUPDO WHUPLQDWLRQ
��+� 3DUDPHWHU YDOXHV LQFRUUHFW

2SHUDWLRQ 7KLV RSHUDWLRQ IOXVKHV �FOHDUV� WKH VSHFLILHG UHFHSWLRQ EXIIHUV� DFFRUGLQJ WR WKH
VSHFLILHG SDUDPHWHUV�

������5HDGLQJ ,QIRUPDWLRQ 5HVHUYHG IRU 6\VWHP
3DUDPHWHU )RUPDW

�

�

�

�

�

�

�&RPPDQG� �(�+�

5HVHUYH ����

6\VWHP�UHVHUYHG LQIRUPDWLRQ UHFHSWLRQ EXIIHU DGGUHVV

6\VWHP�UHVHUYHG LQIRUPDWLRQ UHFHSWLRQ EXIIHU DGGUHVV

2IIVHW

6HJPHQW

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

6\VWHP�UHVHUYHG ,QIRUPDWLRQ 5HFHSWLRQ %XIIHU $GGUHVV�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ V\VWHP�UHVHUYHG LQ�
IRUPDWLRQ WKDW LV UHDG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� 5HFHSWLRQ EXIIHU DGGUHVV LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU
�&+� 3DULW\ HUURU

2SHUDWLRQ 7KLV RSHUDWLRQ UHDGV LQIRUPDWLRQ UHVHUYHG IRU WKH V\VWHPDQG VWRUHV LW LQ WKH VSH�
FLILHG UHFHSWLRQ EXIIHU� 7KH V\VWHP�UHVHUYHG LQIRUPDWLRQ LV FRQILJXUHG LQ HLJKW
ZRUGV� VR IL[HG ��ZRUG EORFNV DUH UHDG� 7KLV RSHUDWLRQ FDQ EH SHUIRUPHG HYHQ
ZKHQ WKH &38 EXV OLQN VHUYLFH LV VWRSSHG�
5HIHU WR ��� &RPPXQLFDWLRQV�&RQWURO 6HUYLFH 'HWDLOV IRU GHWDLOV RQ WKH V\VWHP�
UHVHUYHG LQIRUPDWLRQ�

������5HDGLQJ WKH /LQN $UHD
3DUDPHWHU )RUPDW

�&RPPDQG� �)�+�

5HVHUYH ����

5HDG GDWD UHFHSWLRQ EXIIHU DGGUHVV

5HDG GDWD UHFHSWLRQ EXIIHU DGGUHVV

2IIVHW

6HJPHQW

1XPEHU RI ZRUGV UHTXHVWHG WR EH UHDG

�

�

�

�

�

�

�

�

�

�

��

��
1XPEHU RI ZRUGV DFWXDOO\ UHDG

%HJLQQLQJ ZRUG IRU UHDGLQJ &38 EXV OLQN DUHD

%HJLQQLQJ :RUG IRU 5HDGLQJ &38 %XV /LQN $UHD�
7KLV LV WKH EHJLQQLQJ ZRUG RI WKH &38 EXV OLQN DUHD IRU UHDGLQJ GDWD� �,W FDQ
EH VHW ZLWKLQ D UDQJH RI ZRUG � WR ZRUG �����

5HDG 'DWD 5HFHSWLRQ %XIIHU $GGUHVV�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU IRU VWRULQJ WKH OLQN GDWD WKDW LV UHDG�

1XPEHU RI :RUGV 5HTXHVWHG WR EH 5HDG�
7KLV LV WKH QXPEHU RI ZRUGV RI OLQN GDWD WKDW LV UHTXHVWHG WR EH UHDG�

1XPEHU RI :RUGV $FWXDOO\ 5HDG�
7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI ZRUGV WKDW LV DFWXDOO\ UHDG�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� %HJLQQLQJ ZRUG LQFRUUHFW
��+� 5HFHSWLRQ EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU
�&+� 3DULW\ HUURU

2SHUDWLRQ )URP WKH &38 EXV OLQN DUHD DGGUHVV FRUUHVSRQGLQJ WR WKH VSHFLILHG EHJLQQLQJ
ZRUG� WKH QXPEHU RI ZRUGV UHTXHVWHG ZLOO EH UHDG DQG WKHQ VWRUHG LQ WKH VSHFL�
ILHG UHFHSWLRQ EXIIHU� $W WKDW WLPH� WKH DFWXDO QXPEHU RI ZRUGV UHDG ZLOO EH VWRUHG
LQ WKH DUHD VSHFLILHG IRU WKDW SXUSRVH� ,I WKH VSHFLILHG QXPEHU RI ZRUGV WR EH UHDG
VKRXOG H[FHHG WKH &38 EXV OLQN DUHD� WKHQ FRGH ��+ �QXPEHU RI ZRUGV UH�
TXHVWHG LQFRUUHFW� ZLOO EH JHQHUDWHG�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

������:ULWLQJ WR WKH /LQN $UHD
3DUDPHWHU )RUPDW

�&RPPDQG� ���+�

5HVHUYH ����

&38 EXV OLQN GDWD VWRUDJH EXIIHU DGGUHVV

&38 EXV OLQN GDWD VWRUDJH EXIIHU DGGUHVV

2IIVHW

6HJPHQW

1XPEHU RI ZRUGV UHTXHVWHG WR EH ZULWWHQ

�

�

�

�

�

�

�

�

�

�

��

��
1XPEHU RI ZRUGV DFWXDOO\ ZULWWHQ

%HJLQQLQJ ZRUG IRU ZULWLQJ WR &38 EXV OLQN DUHD

%HJLQQLQJ :RUG IRU :ULWLQJ WR &38 %XV /LQN $UHD�
7KLV LV WKH EHJLQQLQJZRUG RI WKH&38EXV OLQN DUHD IRUZULWLQJ GDWD� �,W FDQ EH
VHW ZLWKLQ D UDQJH RI ZRUG � WR ZRUG ���

&38 %XV /LQN 'DWD 6WRUDJH %XIIHU $GGUHVV�
7KLV LV WKH OHDGLQJ DGGUHVV RI WKH EXIIHU ZKHUH WKH &38 EXV OLQN GDWD WKDW LV
WR EH ZULWWHQ LV VWRUHG�

1XPEHU RI :RUGV 5HTXHVWHG WR EH :ULWWHQ�
7KLV LV WKH QXPEHU RI ZRUGV RI OLQN GDWD WKDW LV UHTXHVWHG WR EH ZULWWHQ�

1XPEHU RI :RUGV $FWXDOO\ :ULWWHQ�
7KLV LV WKH DUHD IRU VWRULQJ WKH QXPEHU RI ZRUGV WKDW LV DFWXDOO\ ZULWWHQ�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
��+� %HJLQQLQJ ZRUG LQFRUUHFW
��+� 'DWD VWRUDJH EXIIHU DGGUHVV LQFRUUHFW
��+� 1XPEHU RI ZRUGV UHTXHVWHG LQFRUUHFW
�$+� 0HPRU\ DFFHVV HUURU

2SHUDWLRQ 7KH GDWD LQGLFDWHG E\ WKH GDWD VWRUDJH EXIIHU DGGUHVV ZLOO EH ZULWWHQ WR WKH &38
EXV OLQN DUHD DGGUHVV FRUUHVSRQGLQJ WR WKH VSHFLILHG EHJLQQLQJ ZRUG� IRU WKH
QXPEHU RI ZRUGV UHTXHVWHG� $W WKDW WLPH� WKH DFWXDO QXPEHU RI ZRUGV ZULWWHQ ZLOO
EH VWRUHG LQ WKH DUHD VSHFLILHG IRU WKDW SXUSRVH� ,I WKH VSHFLILHG QXPEHU RI ZRUGV
WR EH ZULWWHQ VKRXOG H[FHHG WKH &38 EXV OLQN DUHD� WKHQ FRGH ��+ �QXPEHU RI
ZRUGV UHTXHVWHG LQFRUUHFW� ZLOO EH JHQHUDWHG�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

������8VHU 7LPHU 6HUYLFH 3URFHVVLQJ

3DUDPHWHU )RUPDW

�

�

�

�

�

�

�&RPPDQG� ���+�

5HVHUYH ����

2IIVHW

6HJPHQW

7LPHU LQWHUUXSW VHUYLFH

7LPHU�FRXQWHU ���� PV�

�

�

(QWU\ DGGUHVV

7LPHU ,QWHUUXSW 6HUYLFH (QWU\ $GGUHVV�

7KLV LV WKH OHDGLQJ DGGUHVV RI WKH SURFHVV WKDW LV VWDUWHG ZKHQ WKH WLPH SHUL�
RG VSHFLILHG E\ WKH WLPHU�FRXQWHU KDV HODSVHG�

7LPHU�&RXQWHU�

7KLV LV WKH WLPH SHULRG XQWLO WKH WLPHU LV VWDUWHG� ,W FDQ EH VHW ZLWKLQ D UDQJH RI
� WR ������� LQ ����PV XQLWV�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ

2SHUDWLRQ 7KLV RSHUDWLRQ UHJLVWHUV WKH XVHU HQWU\ DGGUHVV IRU VWDUWLQJ DIWHU WKH WLPH SHULRG
VSHFLILHG E\ WKH WLPHU�FRXQWHU KDV HODSVHG� ,I WKLV DGGUHVV LV VHW WR ´�µ� WKH UHJLV�
WHUHG XVHU HQWU\ DGGUHVV ZLOO EH FOHDUHG� ,I WKH XVHU HQWU\ DGGUHVV LV UHJLVWHUHG�
WLPHU PRQLWRULQJ ZLOO EHJLQ LPPHGLDWHO\�

1RWH �� )RU XVHU URXWLQHV� XVH WKH VDPH VWDFN DUHD�

�� :KHQ XVHU URXWLQH SURFHVVLQJ KDV EHHQ FRPSOHWHG� UHWXUQ FRQWURO ZLWK )$5
5(7�

�� ,Q WKH SURFHVV WKDW LV H[HFXWHG� WKH GV UHJLVWHU SRLQWV RXW WKH GDWD VHJPHQW
RI WKH GULYHU� 7KH UHJLVWHU ZLOO EH UHWXUQHG WR LWV RULJLQDO VWDWXV DIWHU WKH SUR�
FHVV LV FRPSOHWHG�

������5HVHWWLQJ WKH 3HUVRQDO &RPSXWHU 8QLW

3DUDPHWHU )RUPDW

�

�

�&RPPDQG� ���+�

5HVHUYH ����

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ
�$+� 0HPRU\ DFFHVV HUURU

2SHUDWLRQ 7KLV RSHUDWLRQ UHVHWV WKH 3HUVRQDO &RPSXWHU 8QLW DQG LV MXVW OLNH SHUIRUPLQJ DQ
$5 UHVHW IURP WKH 3&� &\FOLF VHUYLFH VHWWLQJV DQG &38 EXV OLQN VHUYLFH FRQWHQWV
DUH LQLWLDOL]HG� DQG WKH URXWLQJ WDEOH LV UHDG DJDLQ�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

������8QLW $GGUHVV ,QTXLU\

3DUDPHWHU )RUPDW

�

�

�

�

�&RPPDQG� ���+�

5HVHUYH ����

/RFDO XQLW DGGUHVV

5HVHUYH ����

/RFDO 8QLW $GGUHVV�

7KH XQLW DGGUHVV RI WKH 3HUVRQDO &RPSXWHU 8QLW LV VWRUHG LQ WKLV DUHD�

5HWXUQ 6WDWXV �$;� ��+� 1RUPDO WHUPLQDWLRQ

2SHUDWLRQ 7KLV RSHUDWLRQ UHWXUQV WKH 3HUVRQDO &RPSXWHU 8QLW·V �ORFDO XQLW·V� XQLW DGGUHVV�

������5HFHSWLRQ 6WDWXV ,QTXLU\

3DUDPHWHU )RUPDW

�

�

�&RPPDQG� ���+�

7LPHRXW SURFHVVLQJ

7LPHRXW 3URFHVVLQJ�

�� :DLWV WR UHFHLYH XQWLO WLPHRXW YDOXH KDV HODSVHG�
�7KH WLPHRXW YDOXH LV VHW ZLWK FRPPDQG �&+��

2WKHU WKDQ �� :DLWV WR UHFHLYH XQWLO (VF .H\ LV SUHVVHG�

5HWXUQ 6WDWXV �$;� ��+� 5HFHSWLRQ FRPPDQG GDWD SUHVHQW
��+� 5HFHSWLRQ UHVSRQVH GDWD SUHVHQW
�(+� )RUFLEO\ HQGHG E\ (VF .H\
�)+� 7LPHRXW HUURU

2SHUDWLRQ 7KLV RSHUDWLRQ LQTXLUHV UHJDUGLQJ WKH SUHVHQW VWDWXV RI HYHQW GDWD UHFHSWLRQ�
:KHQ ERWK FRPPDQG GDWD DQG HYHQW GDWD KDYH EHHQ UHFHLYHG� WKH UHVSRQVH
GDWD UHFHSWLRQ VWDWXV LV JLYHQ SULRULW\ LQ EHLQJ UHWXUQHG�

,I QHLWKHU FRPPDQG GDWD QRU UHVSRQVH GDWD KDYH EHHQ UHFHLYHG� WKH 8QLW ZLOO
ZDLW WR UHFHLYH D FRPPDQG XQWLO WKH WLPHRXW YDOXH VHW ZLWK FRPPDQG �&+ KDV
HODSVHG �LI WLPHRXW SURFHVVLQJ KDV EHHQ VSHFLILHG� RU XQWLO WKH (VF .H\ LV
SUHVVHG �LI WLPHRXW SURFHVVLQJ KDVQ·W EHHQ VSHFLILHG��

7LPHRXW 3URFHVVLQJ 6SHFLILHG
:DLWLQJ�WR�UHFHLYH VWDWXVZLOO UHPDLQ LQ HIIHFW XQWLO WKH WLPH SHULRG UHJLVWHUHGZLWK
FRPPDQG �&+ KDV HODSVHG� ,I D FRPPDQG RU UHVSRQVH LV UHFHLYHG GXULQJ WKDW
SHULRG� WKHQ WKDW ZLOO EH UHSRUWHG� ,I QR FRPPDQG LV UHFHLYHG� D WLPHRXW HUURU ZLOO
RFFXU�

7LPHRXW 3URFHVVLQJ 1RW 6SHFLILHG
:DLWLQJ�WR�UHFHLYH VWDWXVZLOO UHPDLQ LQ HIIHFW UHJDUGOHVV RI WKH WLPH SHULRG UHJLV�
WHUHG ZLWK FRPPDQG �&+� ,I D FRPPDQG RU UHVSRQVH LV UHFHLYHG� WKHQ WKDW ZLOO
EH UHSRUWHG� $Q H[LW FDQ EH IRUFHG GXULQJ WKDW SHULRG E\ SUHVVLQJ WKH (VFDSH
.H\�

7KLV RSHUDWLRQ RQO\ LQTXLUHV UHJDUGLQJ WKH UHFHSWLRQ VWDWXV� DQG GRHV QRW DFWXDO�
O\ UHDG WKH GDWD� 7KHUHIRUH UHFHSWLRQ UHTXHVWV IRU FRPPDQGV RU UHVSRQVHV FDQ
EH H[HFXWHG EDVHG RQ WKH UHWXUQHG YDOXHV RI WKLV RSHUDWLRQ�

&38 %XV 'ULYHU 2SHUDWLRQV 6HFWLRQ ���



���

��� ),16 &RPPDQGV 6HUYLFHG E\ 'ULYHUV
:LWK HYHQW VHUYLFH� ZKHQ D VHUYLFH LV UHTXHVWHG RI WKH 3HUVRQDO &RPSXWHU 8QLW
E\ DQRWKHU GHYLFH �L�H�� ZKHQ WKH 3HUVRQDO &RPSXWHU 8QLW UHFHLYHV WKH FRP�
PDQG�� WKH UHVSRQVH SURFHVVLQJ ZLOO EH H[HFXWHG LQ WKH &38 %XV 'ULYHU ZLWK UH�
VSHFW WR VHYHUDO FRPPDQGV� DQG D UHVSRQVH ZLOO EH UHWXUQHG WR WKH VRXUFH RI WKH
WUDQVPLVVLRQ�
7KHUHIRUH� EHFDXVH WKH FRPPDQGV WKDW WKH XVHU FDQ UHFHLYH E\ PHDQV RI D
´FRPPDQG UHFHSWLRQ UHTXHVWµ PD\ EH FRPPDQGV RWKHU WKDQ WKRVH SURFHVVHG LQ
WKH &38 %XV 'ULYHU� LW PD\ EH QHFHVVDU\ IRU WKH XVHU WR H[HFXWH WKH UHVSRQVH
SURFHVVLQJ DQG UHWXUQ WKH UHVSRQVH WR WKH VRXUFH RI WKH WUDQVPLVVLRQ�
7KH FRPPDQGV IRU ZKLFK UHVSRQVH SURFHVVLQJ LV H[HFXWHG LQ WKH&38%XV'ULY�
HU DUH H[SODLQHG EHORZ� DORQJ ZLWK WKH UHVSRQVH FRQWHQWV�

1RWH �� 7KH VHUYLFH UHTXHVW 3'8 LV WKH IRUPDW� IURP 05& RQZDUGV� RI WKH ),16
FRPPDQG FUHDWHG DW WKH WLPH RI UHTXHVWLQJ D VHUYLFH�

�� 7KH VHUYLFH UHVSRQVH 3'8 LV WKH IRUPDW� IURP 05& RQZDUGV� RI WKH ),16
UHVSRQVH ZKHQ D UHVSRQVH LV WUDQVPLWWHG RU UHFHLYHG ZLWK UHVSHFW WR D VHU�
YLFH UHTXHVW�

&RPPDQGV IRU ZKLFK UHVSRQVH SURFHVVLQJ LV H[HFXWHG E\ GULYHU DUH DV IROORZV�

05& 65& &RPPDQG FRQWHQWV 3DJH
��� ��� 5HDG &RQWUROOHU ,QIRUPDWLRQ ���
��� ��� 5HDG 7LPH ,QIRUPDWLRQ ���
��� ��� :ULWH 7LPH ,QIRUPDWLRQ ���
��� ��� /RRSEDFN 7HVW ���
��� ��� 5HDG (UURU /RJ ���
��� ��� &OHDU (UURU /RJ ���

����� 5HDG &RQWUROOHU ,QIRUPDWLRQ ������
2SHUDWLRQ 7KLV RSHUDWLRQ LQTXLUHV UHJDUGLQJ WKH IRUPDW DQG YHUVLRQ RI WKH 3HUVRQDO &RP�

SXWHU 8QLW DQG WKH YHUVLRQ RI WKH GULYHU�

6HUYLFH 5HTXHVW 3'8

65&
05&

��� ���

�%�%

�

05& �� %\WH��
0DLQ 5HTXHVW &ODVVLILFDWLRQ� 5HDG 'HYLFH ,QIRUPDWLRQ LV LQGLFDWHG E\ ����

65& �� %\WH��
6XE�UHTXHVW &ODVVLILFDWLRQ� 5HDG &RQWUROOHU ,QIRUPDWLRQ LV LQGLFDWHG E\ ����

6HUYLFH 5HVSRQVH 3'8

05& 65& 05(6 65(6

9HUVLRQ
)RUPDW

�%�% �%�% ��% ��%

05& �� %\WH��
0DLQ 5HTXHVW &ODVVLILFDWLRQ� 7KH UHVSRQVH WR 5HDG 'HYLFH ,QIRUPDWLRQ LV
LQGLFDWHG E\ ����

),16 &RPPDQGV 6HUYLFHG E\ 'ULYHUV 6HFWLRQ ���



���

65& �� %\WH��
6XE�UHTXHVW &ODVVLILFDWLRQ� 7KH UHVSRQVH WR 5HDG &RQWUROOHU ,QIRUPDWLRQ LV
LQGLFDWHG E\ ����

05(6 �� %\WH��
0DLQ 5HVSRQVH &RGH� ��� LV DOZD\V UHWXUQHG�

65(6 �� %\WH��
6XE�UHVSRQVH &RGH� ��� LV DOZD\V UHWXUQHG�

0RGHO ��� %\WHV��
7KH 3HUVRQDO &RPSXWHU 8QLW PRGHO LV UHWXUQHG LQ $6&,, FRGH� ZLWK D PD[L�
PXP RI �� E\WHV� ,I WKH IXOO �� E\WHV LV QRW QHHGHG� WKH UHPDLQLQJ SRUWLRQ ZLOO
EH ILOOHG ZLWK VSDFHV�

9HUVLRQ ��� %\WHV��
7KH 3HUVRQDO &RPSXWHU 8QLW 26 DQG WKH &38 %XV 'ULYHU YHUVLRQ DUH UH�
WXUQHG LQ $6&,, FRGH� ZLWK D PD[LPXP RI �� E\WHV� ,I WKH IXOO �� E\WHV LV QRW
QHHGHG� WKH UHPDLQLQJ SRUWLRQ ZLOO EH ILOOHG ZLWK VSDFHV�

����� 5HDG 7LPH ,QIRUPDWLRQ ������
2SHUDWLRQ 7KLV RSHUDWLRQ LQTXLUHV UHJDUGLQJ 3HUVRQDO &RPSXWHU 8QLW·V WLPH LQIRUPDWLRQ�

6HUYLFH 5HTXHVW 3'8
�%

65&
05&

��� ���

�%

05& �� %\WH��
0DLQ 5HTXHVW &ODVVLILFDWLRQ� $FFHVV 7LPH ,QIRUPDWLRQ LV LQGLFDWHG E\ ����

65& �� %\WH��
6XE�UHTXHVW &ODVVLILFDWLRQ� 5HDG 7LPH ,QIRUPDWLRQ LV LQGLFDWHG E\ ����

6HUYLFH 5HVSRQVH 3'8

05&

�%

65&

�%

05(6

�%

<HDU

�%�%

'DWH

�%

0RQWK

�%

+RXU

�%

0LQXWH

�%

6HFRQG

�%

'D\

�%�%

65(6

�%

05& �� %\WH��
0DLQ 5HTXHVW &ODVVLILFDWLRQ� 7KH UHVSRQVH WR $FFHVV 7LPH ,QIRUPDWLRQ LV
LQGLFDWHG E\ ����

65& �� %\WH��
6XE�UHTXHVW &ODVVLILFDWLRQ� 7KH UHVSRQVH WR 5HDG 7LPH ,QIRUPDWLRQ LV LQGL�
FDWHG E\ ����

05(6 �� %\WH��
0DLQ 5HVSRQVH &RGH� ��� LV DOZD\V UHWXUQHG�

65(6 �� %\WH��
6XE�UHVSRQVH &RGH� ��� LV DOZD\V UHWXUQHG�

<HDU �7ZR 5LJKWPRVW 'LJLWV� WR 6HFRQG�
7KH WLPH LQIRUPDWLRQ WKDW LV UHDG LV UHWXUQHG DV ��E\WH SLHFHV RI %&' GDWD�

'D\�
,QIRUPDWLRQ RQ WKH GD\ RI WKH ZHHN LV FRGHG DV IROORZV�

��� 6XQGD\� ��� 0RQGD\� ��� 7XHVGD\� ��� :HGQHVGD\�
��� 7KXUVGD\� ��� )ULGD\� ��� 6DWXUGD\
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6(&7,21 �
(UURU 3URFHVVLQJ DQG 0DLQWHQDQFH

7KLV VHFWLRQ H[SODLQV KRZ WR SURFHVV HUURUV DQG FKDQJH EDWWHULHV�

��� ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU /RJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 5HFRUGLQJ (UURU 5HFRUGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (UURU /RJ 5HFRUGLQJ $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HFRUG )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDGLQJ (UURU 5HFRUGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� :ULWLQJ (UURU /RJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URFHGXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQ &DOOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (UURU /RJ ,QIRUPDWLRQ )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HDGLQJ (UURU /RJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDGLQJ 3URFHGXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQ &DOOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (UURU /RJ ,QIRUPDWLRQ )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� (UURUV DW %,26 6WDUWXS ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH %DWWHU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� ,QGLFDWRUV
7KHPHDQLQJV RI WKH YDULRXV LQGLFDWRUV RQ WKH IURQW SDQHO RI WKH ,6$ &RQWURO 8QLW
DUH H[SODLQHG KHUH� &KHFN WKHVH LQGLFDWRUV GXULQJ RSHUDWLRQ DQG WDNH WKH DS�
SURSULDWH FRXQWHUPHDVXUHV ZKHQ DQ HUURU RFFXUV�

,QGLFDWRUV

6WDWXV 0HDQLQJ DQG FRXQWHUPHDVXUHV
/LW 1RUPDO RSHUDWLRQ DV D &38 %XV 8QLW� �&38 %XV 'ULYHU LQVWDOOHG��
1RW OLW ,I WKLV LQGLFDWRU GRHV QRW OLJKW ZLWKLQ D VKRUW WLPH DIWHU WKH 8QLW LV SRZHUHG

XS� LW PHDQV WKDW WKH 8QLW LV QRW IXQFWLRQLQJ DV D 8QLW RI WKH
3URJUDPPDEOH &RQWUROOHU� &DUU\ RXW WKH IROORZLQJ PHDVXUHV�
� &KHFN WKH 6<6 (55 LQGLFDWRU�

� &KHFN ZKHWKHU 6%86�6<6 LV LQVWDOOHG LQ &21),*�6<6� �5HIHU WR ���
&38 %XV 'ULYHU ,QVWDOODWLRQ DQG 6WDUWXS��

� &KHFN WR EH VXUH WKDW WKH 3&·V ,�2 WDEOH KDV EHHQ VHW FRUUHFWO\�

� &KHFN WR EH VXUH WKDW WKH 8QLW QXPEHU LV QRW RYHUODSSLQJ ZLWK WKH 8QLW
QXPEHU RI DQRWKHU &38 6SHFLDO ,�2 8QLW�

6WDWXV 0HDQLQJ DQG FRXQWHUPHDVXUHV
/LW $ V\VWHP HUURU ZDV GLVFRYHUHG E\ WKH %,26 GLDJQRVLV RU DQ HUURU

RFFXUUHG LQ WKH &38 EXV� &KHFN WKH XVHU LQGLFDWRUV IRU WKH FRQWHQW RI WKH
HUURU� RU XVH WKH (55/2* FRPPDQG WR ORRN DW WKH HUURU ORJ� $IWHU
FRUUHFWLQJ WKH FDXVH RI WKH HUURU� UHVWDUW E\ SRZHULQJ XS WKH V\VWHP
DJDLQ�

1RW OLW 7KH V\VWHP LV QRUPDO�

6WDWXV 0HDQLQJ DQG FRXQWHUPHDVXUHV
/LW $Q ,�2 SRLQW HUURU RU PHPRU\ SDULW\ HUURU RFFXUUHG� 5HSODFH �RU UHPRYH�

WKH ERDUG LQVWDOOHG LQ WKH ,6$ %XV ([SDQGHU DQG WKHQ UHVWDUW WKH V\VWHP�
,I WKH +$/7 LQGLFDWRU LV VWLOO OLW DIWHU WKDW� UHSODFH WKH 8QLW�

1RW OLW 7KHUH LV QR KDUGZDUH HUURU�

81,7 581

6<6 (55

+$/7

,QGLFDWRUV 6HFWLRQ ���



���

6WDWXV 0HDQLQJ DQG FRXQWHUPHDVXUHV
/LW 7KH YROWDJH LV ORZ IRU WKH EDWWHU\ EDFNLQJ XS WKH UHDO WLPH FORFN DQG

&026 PHPRU\� 5HPRYH WKH EDWWHU\ FRYHU DQG UHSODFH WKH EDWWHU\�

�5HIHU WR ��� &KDQJLQJ WKH %DWWHU\��

1RW OLW 7KH EDWWHU\ IRU WKH KDUGZDUH LV QRUPDO�

6WDWXV 0HDQLQJ DQG FRXQWHUPHDVXUHV
%OLQNLQJ 6HULDO FRPPXQLFDWLRQV SRUW � �&20�� RU VHULDO FRPPXQLFDWLRQV SRUW �

�&20�� LV EHLQJ DFFHVVHG�
1RW OLW 7KH SRUW LV QRW EHLQJ DFFHVVHG�

6WDWXV 0HDQLQJ DQG FRXQWHUPHDVXUHV
%OLQNLQJ &DUG LQ 3& FDUG VRFNHW � RU 3& FDUG VRFNHW � LV EHLQJ DFFHVVHG� RU WKH

EXLOW�LQ GULYH ) LV EHLQJ DFFHVVHG�
1RW OLW 7KH FDUG LV QRW EHLQJ DFFHVVHG�

:KHQ 6<6 (55 LV /LW :KHQ 6<6 (55 LV OLW� WKH FRQWHQWV RI WKH HUURU FDQ EH XQGHUVWRRG IURP WKH QXP�
EHU RI WKH LQGLFDWRU WKDW LV OLW�

,QGLFDWRU
OLW

0HDQLQJ DQG FRXQWHUPHDVXUHV

� +DUGZDUH HUURU� 5HVWDUW WKH V\VWHP� ,I LQGLFDWRU LV VWLOO OLW DIWHU UHVWDUWLQJ�
UHSODFH WKH 8QLW�

� ,QWHUYDO WLPHU HUURU� �1RW QHFHVVDULO\ D SUREOHP LQ DFWXDO RSHUDWLRQ�� ,I
WKLV LQWHUIHUHV ZLWK XVHU SURJUDP H[HFXWLRQ� UHSODFH WKH 8QLW�

� &026 FKHFN HUURU� 5HSODFH WKH EDWWHU\ DQG WKHQ UHVWDUW WKH V\VWHP�
� 1RW XVHG�
� &\FOLF DUHD PHPRU\ HUURU �SDULW\ HUURU� RU F\FOLF DUHD DFFHVV ULJKWV

HUURU� 5HVWDUW WKH 3& DQG WKH 8QLW�
� 0HPRU\ DFFHVV HUURU� 5HVWDUW WKH V\VWHP�
� 7KH DFWXDO 8QLW QXPEHU GRHV QRW PDWFK WKH 8QLW QXPEHU VHW LQ WKH

&38 8QLW·V ,�2 WDEOH� RU 8QLW QXPEHUV RYHUODS� RU DQ LOOHJDO 8QLW �L�H�� D
QXPEHU RYHU ��� LV XVHG� 6HW WKH ,�2 WDEOH DQG 8QLW QXPEHUV FRUUHFWO\�
DQG WKHQ UHVWDUW WKH 3& DQG WKH 8QLW�

� 1RW XVHG�

1RWH ,I D SDUWLFXODU HUURU FRQWLQXHV WR EH JHQHUDWHG HYHQ DIWHU WKH DERYH FRXQWHUPHD�
VXUHV KDYH EHHQ WDNHQ� LW PD\ PHDQ WKDW WKH KDUGZDUH LV PDOIXQFWLRQLQJ� ,Q WKDW
FDVH� FRQWDFW \RXU 20521 UHSUHVHQWDWLYH�

��� (UURU /RJV
7KH HUURU ORJ LV WKH SDUW RI WKH EXLOW�LQ PHPRU\ XVHG WR UHFRUG DQ\ HUURUV WKDW RF�
FXU ZKHQ WKH 8QLW LV VWDUWHG RU GXULQJ H[HFXWLRQ RI WKH SURJUDP�

����� 5HFRUGLQJ (UURU 5HFRUGV
(UURU UHFRUGV ZLOO EH UHFRUGHG LQ WKH IROORZLQJ WZR FDVHV�

%,26 6WDUWXS 7KH UHVXOWV RI WKH VHOI�GLDJQRVLV ZKHQ %,26 LV VWDUWHG ZLOO EH DXWRPDWLFDOO\
UHFRUGHG DV DQ HUURU UHFRUG� 7KH IROORZLQJ HUURUV ZLOO EH UHFRUGHG�

� %DWWHU\ HUURUV
� 6\VWHP FRQILJXUDWLRQ HUURUV
� 2WKHU KDUGZDUH HUURUV

$SSOLFDWLRQ ([HFXWLRQ )URP DQ DSSOLFDWLRQ SURJUDP� IXQFWLRQ FDOOV FDQ EH XVHG WR UHFRUG DQ HUURU UH�
FRUG� &RQVLGHU UHFRUGLQJ WKH IROORZLQJ NLQGV RI HUURUV�

� ,�2 HUURUV
� &38 HUURUV DW WKH 3&
� 2WKHU SURJUDP H[HFXWLRQ HUURUV

%$7 /2:

&20�� &20�

3& &$5'�� 3& &$5'�

(UURU /RJV 6HFWLRQ ���



���

����� (UURU /RJ 5HFRUGLQJ $UHD
7KH HUURU ORJ LV UHFRUGHG LQ WKH &026PHPRU\ DUHD� (DFK HUURU UHFRUG WDNHV XS
HLJKW E\WHV DQG VHYHQ UHFRUGV FDQ EH ORJJHG�

����� 5HFRUG )RUPDW
(UURU UHFRUGV DUH UHFRUGHG LQ ),)2 �)LUVW ,Q� )LUVW 2XW� IRUPDW LQ WKH &026
PHPRU\ DUHD� ,I WKH PHPRU\ DUHD EHFRPHV IXOO� WKH GDWD WKDW ZDV UHFRUGHG
HDUOLHVW LV GHOHWHG DV QHZ GDWD LV DGGHG�

:KHQ PRUH WKDQ VHYHQ HUURUV DUH ORJJHG LQ WKH ,6$ &RQWURO 8QLW� WKH ROGHVW UH�
FRUGV DUH GHOHWHG DV QHZ HUURUV DUH ORJJHG�

����� 5HDGLQJ (UURU 5HFRUGV
<RX FDQ GLVSOD\ WKH HUURU ORJ E\ LQSXWWLQJ WKH (55/2* FRPPDQG DW WKH 06�
'26 SURPSW� 7KH (55/2* FRPPDQG LV VWRUHG LQ WKH 520 GLVN� :KLOH WKH 06�
'26 SURPSW LV EHLQJ GLVSOD\HG� HQWHU HUUORJ DQG WKHQ KLW WKH (QWHU NH\� 7KH
IROORZLQJ GLVSOD\ ZLOO WKHQ DSSHDU RQ WKH VFUHHQ�

'$7( 7,0( 7<3( &2'(
1R��� �������� �������� �� ��
1R��� �������� �������� �� ��

'DWH RI RFFXUUHQFH 7LPH RI RFFXUUHQFH 7\SH RI HUURU (UURU FRGH

��� :ULWLQJ (UURU /RJV
7KLV VHFWLRQ ZLOO H[SODLQ KRZ WR ZULWH HUURU UHFRUGV IURP DQ DSSOLFDWLRQ SURJUDP�

����� 3URFHGXUH
7KH SURFHGXUH IRU ZULWLQJ DQ HUURU UHFRUG LV DV IROORZV�

�� �� ���� �� &UHDWH LQ WKH PHPRU\ D EXIIHU IRU ZULWLQJ�

�� 6WRUH LQ WKH EXIIHU WKH HUURU UHFRUG GDWD WKDW LV WR EH ZULWWHQ�

�� ([HFXWH D IXQFWLRQ FDOO E\ PHDQV RI D VRIWZDUH LQWHUUXSW� DQG ZULWH WKH HUURU
UHFRUG�

����� )XQFWLRQ &DOOV
(UURU FRGHV FDQ EH ZULWWHQ E\ XVLQJ VRIWZDUH LQWHUUXSW ,17 ��+ WR H[HFXWH D
IXQFWLRQ FDOO�

� 6RIWZDUH ,QWHUUXSW 1XPEHU� ,17 ��+

� ,QSXW 3DUDPHWHUV
$+  ��+� )XQFWLRQ QXPEHU
$/  ��+� :ULWH GHVLJQDWLRQ
&;  1XPEHU RI HUURU UHFRUGV ZULWWHQ
'6�6,  (UURU UHFRUG EXIIHU DGGUHVV

� 2XWSXW 3DUDPHWHUV
&)  (UURU IODJ

:KHQ D IXQFWLRQ FDOO LV H[HFXWHG ZLWK WKH DERYH VHWWLQJV� WKH HUURU UHFRUG GDWD
VWRUHG LQ WKH GHVLJQDWHG HUURU UHFRUG EXIIHU ZLOO EH ZULWWHQ� ZLWK GDWH DQG WLPH
LQIRUPDWLRQ DGGHG� LQ WKH VSHFLILHG QXPEHU RI HUURU UHFRUGV�

:ULWLQJ (UURU /RJV 6HFWLRQ ���



���

����� (UURU /RJ ,QIRUPDWLRQ )RUPDW
(UURU ORJ FRQWHQWV FDQ EH ZULWWHQ DV VKRZQ EHORZ WR WKH DUHD GHVLJQDWHG DV WKH
HUURU ORJ EXIIHU�

'6�6, (UURU W\SH

)LUVW HUURU UHFRUG

�� (UURU FRGH

�� (UURU W\SH

6HFRQG HUURU UHFRUG

�� (UURU FRGH

��

� 7\SH RI (UURU
7KH FRGH WKDW GLVWLQJXLVKHV HUURU W\SHV LV UHFRUGHG E\ WXUQLQJ 21DQG2)) WKH
ELWV LQ RQH E\WH RI GDWD�

� � � � � � � � %LW

(UURU DW %,26 VWDUWXS

(UURU DW &38 EXV LQWHUIDFH

1RW XVHG�

� (UURU &RGH
7KH HUURU FRGH LV UHFRUGHG ZLWK RQH E\WH RI GDWD� ,W ZLOO GLIIHU DFFRUGLQJ WR WKH
HUURU W\SH FRGH� )RU GHWDLOV RQ WKH HUURU FRGH IRU HUURU W\SH ��+ �ZKHQ %,26 LV
VWDUWHG XS�� UHIHU WR ��� (UURUV DW %,26 6WDUWXS�

��� 5HDGLQJ (UURU /RJV
7KLV VHFWLRQ ZLOO H[SODLQ KRZ WR UHDG HUURU UHFRUGV IURP DQ DSSOLFDWLRQ SURJUDP�

����� 5HDGLQJ 3URFHGXUH
7KH SURFHGXUH IRU UHDGLQJ DQ HUURU UHFRUG LV DV IROORZV�

�� �� ���� �� &UHDWH LQ PHPRU\ WKH EXIIHU IRU UHDGLQJ�

�� ([HFXWH D IXQFWLRQ FDOO E\ PHDQV RI D VRIWZDUH LQWHUUXSW� DQG VWRUH WKH HUURU
UHFRUG GDWD LQ WKH EXIIHU�

�� 5HDG WKH HUURU UHFRUG GDWD VWRUHG LQ WKH EXIIHU�

����� )XQFWLRQ &DOOV
(UURU FRGHV FDQ EH UHDG E\ XVLQJ VRIWZDUH LQWHUUXSW ,17��+ WR H[HFXWH D
IXQFWLRQ FDOO� 7KH UHDGLQJ ZLOO EH H[HFXWHG LQ RUGHU� EHJLQQLQJ ZLWK WKH ROGHVW
HUURU UHFRUG� 7KHUH DUH WZR PHWKRGV IRU UHDGLQJ HUURU UHFRUGV� 2QH LV WR UHDG
QHZ HUURU UHFRUGV RQH E\ RQH� DQG WKH RWKHU LV WR UHSHDWHGO\ UHDG WKH VDPH HUURU
UHFRUG�

5HDGLQJ (UURU /RJV 6HFWLRQ ���



���

5HDGLQJ 1HZ (UURU 5HFRUGV
:KHQ WKLV PHWKRG LV XVHG� WKH HUURU UHFRUG SRLQWHU LV UHIUHVKHG PRYHV IURP WKH
QHZO\ UHDG GDWD WR WKH QH[W GDWD ZULWWHQ� 7KHUHIRUH� GDWD UHDG E\ WKLV PHWKRG LV
QRW UHDG ZKHQ WKH QH[W IXQFWLRQ FDOO LV H[HFXWHG�
� 6RIWZDUH ,QWHUUXSW 1XPEHU� ,17��+
� ,QSXW 3DUDPHWHUV
$+  ��+� )XQFWLRQ QXPEHU
$/  ��+� 5HDG GHVLJQDWLRQ
&;  1XPEHU RI HUURU UHFRUGV UHDG
(6 � ',  (UURU UHFRUG EXIIHU DGGUHVV
:KHQ WKLV RSHUDWLRQ LV XVHG� D EXIIHU RI &; � � E\WHV PXVW EH SURWHFWHG�

� 2XWSXW 3DUDPHWHUV
>:KHQ LQSXW SDUDPHWHU &;  �@

&;  3UHVHQW QXPEHU RI HUURU UHFRUGV
>:KHQ LQSXW SDUDPHWHU &; ¡ �@

&;  1XPEHU RI HUURU UHFRUGV UHDG
&)  (UURU IODJ

:KHQ D IXQFWLRQ FDOO LV H[HFXWHG ZLWK WKH DERYH VHWWLQJV� WKH HUURU UHFRUG
LQIRUPDWLRQ� ZLWK GDWH DQG WLPH LQIRUPDWLRQ DGGHG� ZLOO EH UHDG IRU WKH
GHVLJQDWHG QXPEHU RI HUURU UHFRUGV DQG VWRUHG LQ WKH EXIIHU�

5HDGLQJ WKH 6DPH 5HFRUG
:KHQ WKLV PHWKRG LV XVHG� WKH HUURU UHFRUG SRLQWHU GRHV QRW PRYH� 7KHUHIRUH�
GDWD UHDG E\ WKLV PHWKRG FDQ DOVR EH UHDG ZKHQ WKH QH[W UHDG RSHUDWLRQ LV
H[HFXWHG�
� 6RIWZDUH ,QWHUUXSW 1XPEHU� ,17��+
� ,QSXW 3DUDPHWHUV
$+  ��+� )XQFWLRQ QXPEHU
$/  ��+� 5HDG GHVLJQDWLRQ
&;  1XPEHU RI HUURU UHFRUGV UHDG
(6 � ',  (UURU UHFRUG EXIIHU DGGUHVV
:KHQ WKLV RSHUDWLRQ LV XVHG� D EXIIHU RI &; � � E\WHV PXVW EH SURWHFWHG�

� 2XWSXW 3DUDPHWHUV
>:KHQ LQSXW SDUDPHWHU &;  �@

&;  3UHVHQW QXPEHU RI HUURU UHFRUGV
>:KHQ LQSXW SDUDPHWHU &; ¡ �@

&;  1XPEHU RI HUURU UHFRUGV UHDG
&)  (UURU IODJ

:KHQ D IXQFWLRQ FDOO LV H[HFXWHG ZLWK WKH DERYH VHWWLQJV� WKH HUURU UHFRUG
LQIRUPDWLRQ� ZLWK GDWH DQG WLPH LQIRUPDWLRQ DGGHG� ZLOO EH UHDG IRU WKH
GHVLJQDWHG QXPEHU RI HUURU UHFRUGV DQG VWRUHG LQ WKH EXIIHU�

5HDGLQJ (UURU /RJV 6HFWLRQ ���



���

����� (UURU /RJ ,QIRUPDWLRQ )RUPDW
7KH IRUPDW RI HUURU UHFRUG LQIRUPDWLRQ VWRUHG LQ WKH DUHD GHVLJQDWHG DV WKH HUURU
UHFRUG UHDGLQJ EXIIHU LV DV VKRZQ EHORZ�

(6�', <HDU �ODVW � GLJLWV�

�� 0RQWK

�� 'D\

�� 7LPH 2QH HUURU UHFRUG

�� 0LQXWH

�� 6HFRQG

�� (UURU W\SH

�� (UURU FRGH

� <HDU

� �
� �

� 7\SH RI (UURU
7KH FRGH WKDW GLVWLQJXLVKHV HUURU W\SHV LV UHFRUGHG E\ WXUQLQJ 21DQG2)) WKH
ELWV LQ RQH E\WH RI GDWD�

� � � � � � � � %LW

(UURU DW %,26 VWDUWXS

(UURU DW &38 EXV LQWHUIDFH

1RW XVHG�

� (UURU &RGH
7KH HUURU FRGH LV UHFRUGHG E\ RQH E\WH RI GDWD� ,W ZLOO GLIIHU DFFRUGLQJ WR WKH
HUURU W\SH FRGH� )RU GHWDLOV RQ WKH HUURU FRGH IRU HUURU W\SH 2�+ �ZKHQ %,26 LV
VWDUWHG XS�� UHIHU WR ��� (UURUV DW %,26 6WDUWXS�

��� (UURUV DW %,26 6WDUWXS
,I DQ HUURU VKRXOG RFFXU ZKHQ WKH ,6$ &RQWURO 8QLW·V %,26 LV VWDUWHG� LW ZLOO EH
UHFRUGHG LQ DQ HUURU UHFRUG DV DQ HUURU FRGH IRU HUURU ��+� 7KHPHDQLQJV RI HUURU
FRGHV DW WKDW WLPH DUH DV VKRZQ LQ WKH IROORZLQJ WDEOH� �)RU D OLVW RI &38 EXV�UH�
ODWHG HUURU W\SHV DQG HUURU FRGHV� UHIHU WR $SSHQGL[ ' (UURU &RGHV��

,QGLFDWRU �� +DUGZDUH (UURU 5HVWDUW WKH V\VWHP� ,I WKLV LQGLFDWRU VWLOO OLJKWV� WKHQ UHSODFH WKH 8QLW�

7KLV LV QRW QHFHVVDULO\ D SUREOHP LQ DFWXDO RSHUDWLRQ� ,I LW LQWHUIHUHVZLWK XVHU SUR�
JUDP H[HFXWLRQ� UHSODFH WKH 8QLW�

5HSODFH WKH EDWWHU\ DQG WKHQ UHVWDUW WKH V\VWHP�

(UURU
FRGH

0HDQLQJ ,QGLFDWRU (UURU
ORJ

��K ([LWLQJ &6(7B%)5B23520 1RW XVHG�
��K ����� UHJLVWHU WHVW LQ SURJUHVV ïï 1R
��K &026 ZULWH�UHDG WHVW LQ SURJUHVV RU IDLOXUH � �+$/7� 1R
��K 520 %,26 FKHFNVXP LQ SURJUHVV RU IDLOXUH � �+$/7� 1R

,QGLFDWRU �� ,QWHUYDO 7LPHU
(UURU

,QGLFDWRU �� &026 &KHFN
(UURU

(UURUV DW %,26 6WDUWXS 6HFWLRQ ���



���

(UURU
FRGH

(UURU
ORJ

,QGLFDWRU0HDQLQJ

��K 3URJUDPPDEOH ,QWHUYDO 7LPHU WHVW LQ SURJUHVV RU
IDLOXUH

� <HV

��K '0$ LQLWLDOL]DWLRQ LQ SURJUHVV RU IDLOXUH � �+$/7� 1R

��K '0$ SDJH UHJLVWHU ZULWH�UHDG WHVW LQ SURJUHVV RU
IDLOXUH

� �+$/7� 1R

��K 683(5,2 FKLS LQGH[ UHJLVWHU FDQQRW EH IRXQG RU
IDLOXUH

1RW XVHG�

��K 5$0 UHIUHVK YHULILFDWLRQ LQ SURJUHVV RU IDLOXUH � �+$/7� 1R

��K �VW �� . 5$0 WHVW LQ SURJUHVV ïï 1R

�$K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH� PXOWL � ELW � �+$/7� 1R

�%K �VW �� . 5$0 RGG�HYHQ ORJLF IDLOXUH � �+$/7� 1R

�&K �VW �� . 5$0 DGGUHVV OLQH IDLOXUH � �+$/7� 1R

�'K �VW �� . 5$0 SDULW\ WHVW LQ�SURJUHVV RU IDLOXUH � �+$/7� 1R

�(K )DLO�VDIH WLPHU WHVW LQ SURJUHVV � �+$/7� 1R

�)K 6RIWZDUH 10, SRUW WHVW LQ SURJUHVV � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

��K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW � � �+$/7� 1R

�$K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW $ � �+$/7� 1R

�%K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW % � �+$/7� 1R

�&K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW & � �+$/7� 1R

�'K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW ' � �+$/7� 1R

�(K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW ( � �+$/7� 1R

�)K �VW �� . 5$0 FKLS RU GDWD OLQH IDLOXUH � ELW ) � �+$/7� 1R

��K 6ODYH '0$ UHJLVWHU LQ�SURJUHVV RU IDLOXUH � �+$/7� 1R

��K 0DVWHU '0$ UHJLVWHU LQ�SURJUHVV RU IDLOXUH � �+$/7� 1R

��K 0DVWHU LQWHUUXSW PDVN UHJLVWHU LQ�SURJUHVV RU IDLOXUH � �+$/7� 1R

��K 6ODYH LQWHUUXSW PDVN UHJLVWHU LQ�SURJUHVV RU IDLOXUH � �+$/7� 1R

��K ,QWHUUXSW YHFWRU ORDGLQJ LQ SURJUHVV ïï 1R

��K .H\ERDUG FRQWUROOHU WHVW LQ�SURJUHVV RU IDLOXUH � �+$/7� 1R

��K &026 SRZHU IDLOXUH DQG FKHFNVXP FDOFXODWLRQ LQ
SURJUHVV

� 1R

��K &026 FRQILJXUDWLRQ YDOLGDWLRQ LQ SURJUHVV ïï 1R

�%K 6FUHHQ PHPRU\ WHVW LQ�SURJUHVV RU IDLOXUH ïï 1R

�&K 6FUHHQ LQLWLDOL]DWLRQ LQ�SURJUHVV RU IDLOXUH ïï 1R

�'K 6FUHHQ UHWUDFH WHVW LQ�SURJUHVV RU IDLOXUH ïï 1R

�(K 6HDUFK IRU YLGHR 520 LQ SURJUHVV

��K 6FUHHQ EHOLHYHG RSHUDEOH ïï 1R

��K 6FUHHQ EHOLHYHG UXQQLQJ ZLWK YLGHR 520 ïï 1R

��K 0RQRFKURPH PRQLWRU EHOLHYHG RSHUDEOH ïï 1R

��K &RORU PRQLWRU ��� FROXPQ� EHOLHYHG RSHUDEOH ïï 1R

��K &RORU PRQLWRU ��� FROXPQ� EHOLHYHG RSHUDEOH ïï 1R

(UURUV DW %,26 6WDUWXS 6HFWLRQ ���



���

(UURU
FRGH

(UURU
ORJ

,QGLFDWRU0HDQLQJ

��K 7LPH WLFN LQWHUUXSW WHVW LQ�SURJUHVV RU IDLOXUH 1RW XVHG�
��K 6KXWGRZQ WHVW LQ�SURJUHVV RU IDLOXUH
��K *DWH $�� IDLOXUH
��K 8QH[SHFWHG LQWHUUXSW LQ SURWHFWHG PRGH
��K 5$0 WHVW LQ�SURJUHVV RU IDLOXUH DERYH DGGUHVV

IDLOXUH 2))
�$K ,QWHUYDO WLPHU FKDQQHO � WHVW LQ�SURJUHVV RU IDLOXUH 1RW XVHG�
�%K 7LPH � RI � 'D\ FORFN WHVW LQ�SURJUHVV RU IDLOXUH
�&K 6HULDO SRUW WHVW LQ�SURJUHVV RU IDLOXUH
�'K 3DUDOOHO SRUW WHVW LQ�SURJUHVV RU IDLOXUH
�(K 0DWK FRSURFHVVRU WHVW LQ�SURJUHVV RU IDLOXUH
��K %HJLQQLQJ RI &6(7B,1,7 ïï 1R
��K /RDGLQJ WKH 5&0 WDEOH ïï 1R
��K /RDGLQJ WKH )&0 WDEOH� GRLQJ '0& ïï 1R
��K (QWHULQJ &6(7B%)5B9'520 ïï 1R
��K (QWHULQJ &6(7B%)5B6,=(0(0 ïï 1R
��K (QWHULQJ &6(7B$7)B07(67 ïï 1R
��K &KHFN &026 FRQILJ DJDLQVW DFWXDO ïï 1R
��K (QWHULQJ &6(7B%)5B23520 1RW XVHG�
��K %DVH 0HPRU\ 6L]H HUURU ïï 1R
��K ,QWHUUXSW IDLOXUH � �+$/7� <HV

1RWH �+$/7� LQGLFDWHV WKDW WKH &38 VWRSV E\ LWVHOI� 7KH +$/7 LQGLFDWRU GRHV QRW OLJKW
LQ WKLV FDVH�

��� 7URXEOHVKRRWLQJ
7KH IROORZLQJ WDEOH VKRZV WKH SRLQWV WR FKHFN ZKHQ WURXEOHVKRRWLQJ�

7URXEOHVKRRWLQJ 6HFWLRQ ���



���

6\PSWRP 3RLQWV WR FKHFN
1RWKLQJ LV GLVSOD\HG DW WKH &RQVROH� � $UH WKH &RQVROH VZLWFK VHWWLQJV FRUUHFW" �5HIHU WR SDJH ���

� $UH WKH &57 DQG WHUPLQDO VRIWZDUH FRUUHFWO\ FRQQHFWHG" �5HIHU WR SDJH
���

(UURQHRXV FKDUDFWHUV DSSHDU RQ WKH &RQVROH
GLVSOD\

� $UH WKH FRPPXQLFDWLRQV VHWWLQJV FRUUHFW" �5HIHU WR SDJH ���

� $16,�6<6 LV UHTXLUHG LI D 9*$ ERDUG LV XVHG�

0HPRU\ FDUG FDQQRW EH XVHG� � ,V WKH GULYHU LQVWDOOHG IRU WKH FDUG" �5HIHU WR ��� 3& &DUG ,QWHUIDFH 'ULYHU
6HWXS�

� ,V WKH FDUG IRUPDWWHG" �5HIHU WR SDJH ���

� :DV DQ DFFHVV PDGH WR WKH SUHYLRXV FDUG ZKHQ WKH FDUG ZDV UHSODFHG"
�5HIHU WR ��� 3& &DUG ,QWHUIDFH 'ULYHU 6HWXS�

81,7 581 �LQGLFDWRU� LV QRW OLW� � ,V 6%86�6<6 LQVWDOOHG" �5HIHU WR ��� &38 %XV 'ULYHU ,QVWDOODWLRQ DQG
6WDUWXS�

� ,V WKH V\VWHPVZLWFK �LQWHUUXSW &38DGGUHVV� VHW FRUUHFWO\" �5HIHU WR SDJH
���

([SDQVLRQ ERDUG FDQQRW EH XVHG� � 'RHV WKH DGGUHVV RYHUODS" �5HIHU WR SDJH ���

� 'R LQWHUUXSWV RYHUODS" �5HIHU WR SDJH ���

� 'RHV ,�2 RYHUODS" �5HIHU WR SDJH ���

� ,V WKH GULYHU LQVWDOOHG IRU WKH H[SDQVLRQ ERDUG WKDW LV EHLQJ XVHG" �5HIHU WR
WKH H[SDQVLRQ ERDUG PDQXDO��

+DUG 'LVN 8QLW FDQQRW EH XVHG� � ,V WKH KDUGZDUH FRQILJXUDWLRQ �6(783� VHW FRUUHFWO\" �5HIHU WR SDJH ���

� +DV WKH +',6. FRPPDQG EHHQ VHW" �5HIHU WR SDJH ���

� +DV WKH KDUG GLVN EHHQ IRUPDWWHG" �5HIHU WR SDJH ���

��� &KDQJLQJ WKH %DWWHU\
7KH ,6$ &RQWURO 8QLW KDV D EXLOW�LQ EDWWHU\ IRU EDFNLQJ XS WKH UHDO WLPH FORFN DQG
WKH &026 PHPRU\� 7KH PHWKRG IRU FKDQJLQJ WKLV EDWWHU\ LV H[SODLQHG KHUH�

%DWWHU\ /LIH 7KH PD[LPXP VHUYLFH OLIH RI WKH EDWWHU\ LV ILYH \HDUV� UHJDUGOHVV RI KRZ ORQJ WKH
8QLW LV SRZHUHG XS� :KHQ WKH SRZHU WR WKH 8QLW LV 2))� WKH EDWWHU\ VHUYLFH OLIH LV
JUHDWO\ DIIHFWHG E\ WKH DPELHQW WHPSHUDWXUH� 7KH VHUYLFH OLIH LV VKRUWHQHG DV WKH
WHPSHUDWXUH JRHV XS�

5HSODFHPHQW 3HULRG 7KH %$7 /2: LQGLFDWRU OLJKWV ZKHQ WKH EDWWHU\ YROWDJH JHWV ORZ� 5HSODFH WKH
EDWWHU\ ZLWKLQ RQH ZHHN IURP ZKHQ WKH LQGLFDWRU OLJKWV�

%DWWHU\ 7\SH 5HSODFH WKH EDWWHU\ ZLWK D &����%$7�� %DWWHU\ 6HW �20521��

3URFHGXUH 5HSODFH WKH EDWWHU\ DFFRUGLQJ WR WKH IROORZLQJ SURFHGXUH�

�� �� ���� �� 7XUQ 2)) WKH SRZHU VXSSO\ WR WKH 3&�

&KDQJLQJ WKH %DWWHU\ 6HFWLRQ ���



�

���

�� 5HPRYH WKH EDWWHU\ FRYHU RQ WKH VLGH RI WKH 8QLW�

1RWH 2QFH WKH ROG EDWWHU\ KDV EHHQ GLVFRQQHFWHG� WKH QHZEDWWHU\PXVW EH FRQQHFWHG
ZLWKLQ ILYH PLQXWHV�

�� 5HPRYH WKH EDWWHU\ FRQQHFWRUV DQG WDNH WKH ROG EDWWHU\ RXW IURP WKH EDWWHU\
KROGHU�

�� &RQQHFW WKH QHZ EDWWHU\ WR WKH FRQQHFWRUV�

�� ,QVHUW WKH EDWWHU\ LQWR WKH KROGHU�

�� 3XW WKH EDWWHU\ FRYHU EDFN LQ SODFH�

:$51,1* %DWWHULHV FDQ OHDN RU H[SORGH� $EVROXWHO\ GR QRW VKRUW DFURVV WKHLU SOXV DQG
PLQXV WHUPLQDOV� RYHUFKDUJH WKHP� WDNH WKHP DSDUW� KHDW WKHP� RU WKURZ WKHP
LQWR D ILUH�

&KDQJLQJ WKH %DWWHU\ 6HFWLRQ ���
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$SSHQGL[ $
6WDQGDUG 0RGHOV

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU
,6$ %XV ([SDQGHU )RU ,6$ ERDUG H[SDQVLRQ� &9����,6;��
+DUG 'LVN 8QLW &DSDFLW\ RI ��0 E\WHV� &9����+''��
([WHQVLRQ &DEOH 5HTXLUHG IRU WKH +DUG 'LVN 8QLW� &9����&1���
0HPRU\ &DUG 5$0 W\SH ��. E\WHV +0&�(6���\ \S

���. E\WHV +0&�(6���
���. E\WHV +0&�(6���
���. E\WHV +0&�(6���

0HPRU\ &DUG %DWWHU\ +0&�%$7��
%DWWHU\ 6HW &����%$7��
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$SSHQGL[ %
6SHFLILFDWLRQV

,6$ &RQWURO 8QLW

*HQHUDO 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

&XUUHQW FRQVXPSWLRQ ��� $ DW � 9'& PD[�  8QLW � 3& FDUG RXWSXW FXUUHQW �,FDUG�
3& FDUG RXWSXW FXUUHQW �,FDUG� ,�9 �� VORW�% ��� $� ,��9 �� VORW�% ��� $

:KHUH ,FDUG  ,�9 �� VORWV�����l,��9 �� VORWV�% ���$
1RLVH LPPXQLW\ ����� 9S�S� SXOVH ZLGWK� ��� WR � m V� ULVH WLPH� ��QV SXOVH
9LEUDWLRQ UHVLVWDQFH �� WR �� +]� ������PP DPSOLWXGH� �� WR ��� +]� DFFHOHUDWLRQ� ��� P�V� LQ WKH ;� <�

= GLUHFWLRQV IRU �� PLQXWHV HDFK�
6KRFN UHVLVWDQFH ��� P�V� LQ ;� <� = GLUHFWLRQV IRU � WLPHV HDFK�
$PELHQW WHPSHUDWXUH �� WR ���&
+XPLGLW\ ��� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH RI FRUURVLYH JDVHV� HWF�
6WRUDJH WHPSHUDWXUH ï��� WR �� �& �ZLWKRXW EDWWHU\ DQG 3& FDUG�
:HLJKW � NJ PD[�
'LPHQVLRQV &9 6HULHV� � VORW �VLQJOH VL]H�� ���� �:� [ ��� �+� [ ����� �'� PP

1RWH 6SHFLILFDWLRQV RWKHU WKDQ WKRVH VKRZQ KHUH FRQIRUP WR WKH &9 6HULHV�

([WHUQDO 'LPHQVLRQV
$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�



$SSHQGL[ %6SHFLILFDWLRQV
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3HUIRUPDQFH 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV
&38 �����6; ��� 0+]�
138 �QXPHULF YDOXH SURFHVVRU� �����6; ��� 0+]� �:LWK &9����,63�� EXW QRW ZLWK &9����,63���
0DLQ PHPRU\ �0�E\WH '5$0 �ZLWK SDULW\ FKHFN�
520 �0�E\WH (3520 �)RU VWRULQJ %,26� '26� DQG V\VWHP ILOHV�
)ODVK 520 �0�E\WH )ODVK 520 �IRU VWRULQJ XVHU SURJUDP�� VZLWFKLQJ IUHTXHQF\� ���������

�7<3��� ������� �PLQ��
57&�&026 5$0 %DWWHU\ EDFNXS
6HULDO FRPPXQLFDWLRQV LQWHUIDFH ������FRPSDWLEOH [ WZR FKDQQHOV

56����&� '�VXE� ��SLQ� PDOH� LQFK WKUHDG

56����& RU 56����$�56����� '�VXE� ��SLQ� PDOH� LQFK WKUHDG

3& FDUG LQWHUIDFH 3&0&,$ ��� ������9 FDUG QRW VXSSRUWHG�� 7\SH , RU ,,l WZR VORWV RU 7\SH ,,,l
RQH VORW� :LWK HMHFWRU� �6HH QRWH��

.H\ERDUG LQWHUIDFH &RQIRUPV WR ,%0 3&�$7� PLQL ',1� � SLQV�
,6$ EXV LQWHUIDFH &RQIRUPV WR ,6$ EXV� ��� SLQV �IRU ,6$ 6XE�EDFNSODQH�� RQH VORW�
&38 EXV LQWHUIDFH &RQIRUPV WR &9 6HULHV� �� SLQV �IRU &9�VHULHV &38 %DFNSODQH�� RQH VORW�
,QGLFDWRUV 81,7 581� 6<6 (55� +$/7� %$7 /2:� VHULDO FRPPXQLFDWLRQV SRUW EHLQJ

DFFHVVHG� 3& FDUG EHLQJ DFFHVVHG� HLJKW XVHU�VSHFLILHG LQGLFDWRUV� &20�
LQWHUIDFH �56����&� 56����$�����

6ZLWFKHV 7ZR &RQVROH VZLWFKHV� WKUHH &20� VZLWFKHV� V\VWHP VZLWFK� WZR 8QLW QXPEHU
VHWWLQJ VZLWFKHV�

%DWWHU\ &����%$7�� �20521�
%DWWHU\ VHUYLFH OLIH � \HDUV �DW ���&��
'LDJQRVWLF IXQFWLRQV � %DWWHU\ YROWDJH GURS GHWHFWLRQ

� 'HWHFWLRQ RI ��9 SRZHU VXSSO\ YROWDJH GURS LQ 8QLW
� ,�2 SRLQW FKHFN� PHPRU\ SDULW\ FKHFN

� %,26 KDUGZDUH FKHFN

1RWH :KHQ3&FDUGVZLWK ,�2 FRQQHFWRUVDUH XVHG� WKH FRQQHFWRUZLGWKPXVW EHQRPRUH WKDQ��PP �L�H�� ��PP
IURP WKH FHQWHU RI WKH 3& FDUG�� ,I D FRQQHFWRU LV ZLGHU WKDQ WKDW� WKH 3& FDUG VORW FRYHU ZLOO QRW ILW�

&RPPXQLFDWLRQV 6SHFLILFDWLRQV

56����&

,WHP 6SHFLILFDWLRQV
8$57 VSHFLILFDWLRQV ������FRPSDWLEOH ��� E\WHV� ),)2 EXLOW�LQ�
7UDQVIHU IRUPDW )XOO�GXSOH[
6\QFKURQLFLW\ PHWKRG 6WDUW�VWRS
&RQQHFWLRQ PHWKRG ���
%DXG UDWH ���� ���� ���� ���� ������ ������ ������ ������ RU ������ ESV�
'DWD IRUPDW 6WDUW ELWV� �������

'DWD ELWV� �������

3DULW\ ELWV� � �HYHQ RU RGG��1RQH

6WRS ELWV� ���

7UDQVPLVVLRQ GLVWDQFH �� P PD[�
&RQQHFWRU VSHFLILFDWLRQV '�VXE FRQQHFWRU� � SLQV� LQFK WKUHDG



$SSHQGL[ %6SHFLILFDWLRQV
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56����$�56����

,WHP 6SHFLILFDWLRQV
8$57 VSHFLILFDWLRQV ������FRPSDWLEOH ��� E\WHV� ),)2 EXLOW�LQ�
7UDQVIHU IRUPDW )XOO�GXSOH[ �56����$�� KDOI�GXSOH[ �56�����
6\QFKURQLFLW\ PHWKRG 6WDUW�VWRS
&RQQHFWLRQ PHWKRG ��� RU ��1 �56����$�

1�1 �56�����
%DXG UDWH ���� ���� ���� ���� ������ ������ ������ ������ RU ������ ESV� �6XSSRUWV

����� .ESV ZKHQ ������ 8$57 LV RSHUDWHG LQGHSHQGHQWO\��
'DWD IRUPDW 6WDUW ELWV� �������

'DWD ELWV� �������

3DULW\ ELWV� � �HYHQ RU RGG��1RQH

6WRS ELWV� ���

7UDQVPLVVLRQ GLVWDQFH ��� P PD[�
&RQQHFWRU VSHFLILFDWLRQV '�VXE FRQQHFWRU� � SLQV� LQFK WKUHDG
$SSOLFDEOH FRQQHFWRUV 6RFNHW� ;0�'����� �20521� RU HTXLYDOHQW

+RRG� ;0�6����� �20521� RU HTXLYDOHQW
5HFRPPHQGHG FDEOHV $:*��[�3 ,)99�6% �)XMLNXUD�

&2�0$�99�6% �3[$:*�� �+LWDFKL�

,QGLFDWRUV
,QGLFDWRU &RORU 0HDQLQJ ZKHQ OLW

81,7 581 *UHHQ 8QLW LV RSHUDWLQJ�
6<6 (55 5HG (UURU RFFXUUHG LQ %,26 GLDJQRVLV RU &38 EXV HUURU RFFXUUHG�
+$/7 5HG 10, RFFXUUHG �GXH WR ,�2 SRLQW HUURU RU PHPRU\ SDULW\ HUURU��
%$7 /2: 5HG %DWWHU\ YROWDJH LV ORZ�
&20� 2UDQJH 3RUW � �&20�� LV EHLQJ DFFHVVHG� �,QGLFDWRU IODVKHV GXULQJ DFFHVV��
&20� 2UDQJH 3RUW � �&20�� LV EHLQJ DFFHVVHG� �,QGLFDWRU IODVKHV GXULQJ DFFHVV��
3& &$5' � 2UDQJH 3& FDUG � LV EHLQJ DFFHVVHG� �,QGLFDWRU IODVKHV GXULQJ DFFHVV��
3& &$5' � 2UDQJH 3& FDUG � LV EHLQJ DFFHVVHG� �,QGLFDWRU IODVKHV GXULQJ DFFHVV��
� 2UDQJH 8VHU GHILQHG�(UURU RFFXUUHG�
� 2UDQJH 8VHU GHILQHG�(UURU RFFXUUHG�
� 2UDQJH 8VHU GHILQHG�(UURU RFFXUUHG�
� 2UDQJH 8VHU GHILQHG
� 2UDQJH 8VHU GHILQHG�(UURU RFFXUUHG�
� 2UDQJH 8VHU GHILQHG�(UURU RFFXUUHG�
� 2UDQJH 8VHU GHILQHG�(UURU RFFXUUHG�
� 2UDQJH 8VHU GHILQHG

6HULDO &RPPXQLFDWLRQV 3RUW �&20�� ,QGLFDWRU
,QGLFDWRU &RORU 0HDQLQJ ZKHQ OLW

56����& 2UDQJH /LW ZKHQ &20� 6:� DQG 6:� DUH ERWK VZLWFKHG WR 56����&�
56����$�56���� 2UDQJH /LW ZKHQ &20� 6:� DQG 6:� DUH ERWK VZLWFKHG WR 56����$�56�����



$SSHQGL[ %6SHFLILFDWLRQV
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,6$ 6XE�EDFNSODQH

6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV
1RLVH LPPXQLW\ ����� 9S�S� SXOVH ZLGWK� ��� WR � mV� ULVH WLPH� ��QV SXOVH
9LEUDWLRQ UHVLVWDQFH �� WR �� +]� ������PP DPSOLWXGH� �� WR ��� +]� DFFHOHUDWLRQ� ��� P�V� LQ WKH ;� <�

= GLUHFWLRQV IRU �� PLQXWHV HDFK�
6KRFN UHVLVWDQFH ��� P�V� LQ ;� <� = GLUHFWLRQV IRU � WLPHV HDFK�
$PELHQW WHPSHUDWXUH �� WR ���&
+XPLGLW\ ��� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH RI FRUURVLYH JDVHV� HWF�
:HLJKW &9����,6%��� ��� J PD[�J

&9����,6%��� ��� J PD[�
'LPHQVLRQV &9����,6%��� ����� �:� [ ��� �+� PP

&9����,6%��� ���� �:� [ ��� �+� PP

([WHUQDO 'LPHQVLRQV
$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�

6ORW 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV
,6$ EXV LQWHUIDFH
� 9 9�

)RU FRQQHFWLQJ ,6$ &RQWURO 8QLWV� � VORW
�H[FHSW ï� 9� ��� 9� )RU FRQQHFWLQJ ,6$ %XV ([WHQGHUV DQG +DUG 'LVN 8QLWV�

&9����,6%��� � VORW

&9����,6%��� � VORWV
&38 EXV LQWHUIDFH �IRU �� 9� &9����,6%��� � VORW

&9����,6%��� � VORWV
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&38 %XV $GDSWHU %RDUG

6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

3RZHU VXSSO\ YROWDJH � 9'&
3RZHU FRQVXPSWLRQ ��� $
$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ï��� WR ���&

+XPLGLW\ �� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH RI FRUURVLYH JDVHV� HWF�
:HLJKW ��� J PD[�
'LPHQVLRQV ����� �+� [ ������ �/� PP

([WHUQDO 'LPHQVLRQV
$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�



$SSHQGL[ %6SHFLILFDWLRQV
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3HUIRUPDQFH 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

&38 EXV FRQWURO &\FOLF VHUYLFH� HYHQW VHUYLFH� &38 EXV OLQN VHUYLFH
5RWDU\ VZLWFKHV 8QLW QXPEHU VHWWLQJ VZLWFKHV �WZR URWDU\ VZLWFKHV�� VHWWLQJ UDQJH� � WR ��
',3 VZLWFK 7KLV VHWV WKH &38 EXV VKDUHG 5$0 DGGUHVVHV� WKH LQWHUUXSW OHYHO� DQG WKH &38

EXV GDWD SDWK ZLGWK�

&38 %XV 6KDUHG 5$0 $GGUHVV 6HWWLQJ
3LQ 1R� � 3LQ 1R� � $OORFDWHG DGGUHVVHV
2)) 2)) �'&���K WR �'))))K
2)) 21 �'����K WR �'%)))K
21 2)) �'����K WR �'�)))K
21 21 �'����K WR �'�)))K

,QWHUUXSW /HYHO 6HWWLQJ
3LQ 1R� � ,QWHUUXSW OHYHO
21 ,54��
2)) ,54��

&38 %XV 'DWD 3DWK :LGWK
3LQ 1R� � 'DWD SDWK ZLGWK
21 � ELWV
2)) �� ELWV

,�2 UHJLVWHU 8VHV DGGUHVVHV ��� WR ��� �+(;�� &DQ OLJKW &38 %XV ([SDQGHU LQGLFDWRUV� �6HH
,QGLFDWRU 5HJLVWHU LQ $SSHQGL[ * 0HPRU\ &RQILJXUDWLRQ��

865�865�

'� '�

865�865�

'� '�

865�865�

'� '�

865�865�

'� '� �� /LW

�� 1RW OLW
���+

,QWHUIDFH &9�VHULHV &38 H[SDQVLRQ EXV

,6$ EXV
&RQQHFWRUV &9�VHULHV &38 H[SDQVLRQ EXV� +DOI�SLWFK� �� SLQV

,6$ EXV� 0HWDO�SODWHG ERDUG HGJH� �� SLQV



$SSHQGL[ %6SHFLILFDWLRQV
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&38 %XV ([SDQGHU

6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

3RZHU VXSSO\ YROWDJH � 9'&
3RZHU FRQVXPSWLRQ ��� $
$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ï��� WR ���&

+XPLGLW\ ��� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH RI FRUURVLYH JDVHV� HWF�
:HLJKW ��� J PD[�
'LPHQVLRQV ���� �:� [ ��� �+� [ �� �'� PP

([WHUQDO 'LPHQVLRQV RI &38 %XV ([SDQGHU
$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�



$SSHQGL[ %6SHFLILFDWLRQV
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3HUIRUPDQFH 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

'LVSOD\ �� LQGLFDWRUVS \
,QGLFDWRU &RORU 0HDQLQJ ZKHQ OLW 5HPDUNV
81,7 581 *UHHQ 8QLW LV RSHUDWLQJ� 6KRZV 81,7 581 VLJQDO VWDWXV�
6<6 (55 5HG 6\VWHP HUURU (UURU RFFXUUHG LQ &38 EXV�

� 2UDQJH 8VHU GHILQHG &DQ EH IUHHO\ XVHG DV SURJUDP ,�2 IURP KRVW
7K &38 % $G % G� 2UDQJH 8VHU GHILQHG

\ S J �
V\VWHP� 7KHVH XVH &38 %XV $GDSWHU %RDUG
LQGLFDWRU UHJLVWHU

� 2UDQJH 8VHU GHILQHG
LQGLFDWRU UHJLVWHU�

� 2UDQJH 8VHU GHILQHG
� 2UDQJH 8VHU GHILQHG�(UURU
� 2UDQJH 8VHU GHILQHG�(UURU
� 2UDQJH 8VHU GHILQHG�(UURU
� 2UDQJH 8VHU GHILQHG

,QWHUIDFH &9�VHULHV &38 H[SDQVLRQ EXV
&9�VHULHV &38 EXV

&RQQHFWRUV &9�VHULHV &38 H[SDQVLRQ EXV� +DOI�SLWFK� �� SLQV
&9�VHULHV &38 EXV� +DOI�SLWFK� �� SLQV
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3& &DUG ,QWHUIDFH %RDUG

6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

3& FDUG RXWSXW FXUUHQW 8S WR ���� $ DW � 9'&�� VORW

8S WR ��� P$ DW �� 9'&�� VORW
&XUUHQW FRQVXPSWLRQ ���� $ DW � 9'&�3& FDUG RXWSXW FXUUHQW

�� 9'& �3& FDUG RXWSXW FXUUHQW�
$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ï��� WR ���&

+XPLGLW\ �� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH RI FRUURVLYH JDVHV� HWF�
:HLJKW ��� J PD[�
'LPHQVLRQV ����� �+� [ ������ �/� PP

([WHUQDO 'LPHQVLRQV
$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�

3HUIRUPDQFH 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

3& &DUG &RQWUROOHU 9$'(0 9*����
,QWHUIDFH 3&0&,$ ��� FRQIRUPLQJ �H[FHSW ����9 FDUGV�

,6$ EXV
&RQQHFWRUV 3&0&,$� 7ZR 7\SH ,�,, RU RQH 7\SH ,,,� �� SLQV [ �

,6$ EXV� 0HWDO�SODWHG ERDUG HGJH� �� SLQV
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$SSHQGL[ &
&RQQHFWRU 3LQ $UUDQJHPHQW

.H\ERDUG ,QWHUIDFH �36�� 7\SH�
3LQ 6LJQDO QDPH
� '$7$
� 1�&�
� *1'
� �� 9'&
� &/.
� 1�&�

6HULDO &RPPXQLFDWLRQV ,QWHUIDFH
3LQ 6LJQDO QDPH

�56����&�
6LJQDO QDPH

�56����$�56�����
� '&' �&'� 5['�
� 5[' �5'� &76�
� 7[' �6'� &76ï
� '75 576�
� *1' �6*� 7['�
� '65 5['ï
� 576 �56� 1�&�
� &76 �&6� 576ï
� 5, 7['ï

56����& VLJQDO SLQ DUUDQJHPHQW� $7 �2$'*� VSHFLILFDWLRQV�
56����$�56���� VLJQDO SLQ DUUDQJHPHQW� 2ULJLQDO IRU WKLV 8QLW�

&RQQHFWRU 3LQV

�

�

�

�

��

&RQQHFWRU 3LQV

'�VXE� � SLQV �PDOH�
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���

,6$ ([SDQVLRQ %XV ,QWHUIDFH �$W ,6$ &RQWURO 8QLW�
1RWH 7KH DVWHULVNV �
� LQGLFDWH QHJDWLYH ORJLF�

3LQ 6LJQDO
QDPH

3LQ 6LJQDO
QDPH

3LQ 6LJQDO
QDPH

3LQ 6LJQDO
QDPH

� 
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�� 6$�� �� 
0(05 �� '54� �� '54�
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9LHZ DW ,6$ &RQWURO 8QLW
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���

3& &DUG ,QWHUIDFH
1RWH 7KH DVWHULVNV �
� LQGLFDWH QHJDWLYH ORJLF�

3& FDUG ���

3& FDUG ����

3& FDUG ����

3& FDUG ����

3& FDUG ���

3& FDUG ����

3& FDUG ����

3& FDUG ����

3& FDUG VORW �

3& FDUG VORW �

&RQQHFWRU 3LQV

3LQ 6LJQDO QDPH 3LQ 6LJQDO QDPH
� *1' �� *1'
� '� �� &'�

� '� �� '��
� '� �� '��
� '� �� '��
� '� �� '��
� &(�
 �� '��
� $�� �� &(�

� (
 �� 5)6+
�� $�� �� ,25'

�� $� �� ,2:5

�� $� �� $��
�� $�� �� $��
�� $�� �� $��
�� :(
�3*0 �� $��
�� 5'<�%6<
�5(4
>,�2 &DUG@ �� $��
�� 9&& �� 9&&
�� 933� �� 933�
�� $�� �� $��
�� $�� �� $��
�� $�� �� $��
�� $� �� $��
�� $� �� 5HVHUYHG �1�&��
�� $� �� 5(6(7
�� $� �� :$,7

�� $� �� 13$&.
�>,�2 &DUG@
�� $� �� 5(*

�� $� �� %9'��63.5
>,�2 &DUG@
�� $� �� %9'��676&+*
>,�2 &DUG@
�� '� �� '�
�� '� �� '�
�� '� �� '��
�� :3�,2&6��
>,�2 &DUG@ �� &'�
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$SSHQGL[ '
(UURU &RGHV

7KH WDEOHEHORZ OLVWV WKH&38EXV�UHODWHGHUURU FRGHV WKDWPLJKW EH UHDG IURP WKH ,6$&RQWURO8QLW·V HUURU ORJZKHQ
HYHQW VHUYLFLQJ LV XVHG DQG ´(UURU /RJ 5HDGµ LV SHUIRUPHG� 5HIHU WR ��� (UURU /RJV IRU PRUH GHWDLOV�

(UURU W\SH (UURU FRGH &RQWHQWV
�� RU �� �� 3RVWHG XQLW DGGUHVV GRHV QRW PDWFK UHFRJQL]HG XQLW DGGUHVV�

�� 1RW XVHG�
�� 8QLW DGGUHVVHV GXSOLFDWHG�
�� ,PSURSHU XQLW DGGUHVV UHFRJQL]HG�
�� +DUGZDUH WHVW XQLW UHFRJQL]HG�
�� 8QLW DGGUHVV FRXOG QRW EH IRXQG LQ UHJLVWHUHG ,�2 WDEOH�
�� 5RXWLQJ WDEOH HUURU
�� 5RXWLQJ WDEOH UHDGLQJ HUURU
�� 3DULW\ HUURU� &\FOLF VHUYLFH
�$ 3DULW\ HUURU� (YHQW VHUYLFH
�% 3DULW\ HUURU� &38 EXV OLQN VHUYLFH
�& $FFHVV ULJKWV UHWXUQ HUURU� &\FOLF VHUYLFH
�' $FFHVV ULJKWV UHWXUQ HUURU� (YHQW VHUYLFH
�( $FFHVV ULJKWV UHWXUQ HUURU� &38 EXV OLQN VHUYLFH
�) &38 EXV DUHD PHPRU\ DFFHVV HUURU
�� &RPPXQLFDWLRQV FRPPDQG GLVFDUGHG GXH WR EXIIHU RYHUIORZ�
�� &RPPXQLFDWLRQV UHVSRQVH GLVFDUGHG GXH WR EXIIHU RYHUIORZ�
�� 5HFHSWLRQ SDFNHW XQLW DGGUHVV HUURU
�� 3URJUDPPDEOH &RQWUROOHU URXWLQJ SURFHVV HUURU �FRPPDQG�
�� 3URJUDPPDEOH &RQWUROOHU URXWLQJ SURFHVV HUURU �UHVSRQVH�
�� 5HFHSWLRQ SDFNHW VL]H HUURU
�� 5HOD\ FHQWHU URXWLQJ SURFHVV HUURU
�� (UURU LQ &38 EXV RI WUDQVPLVVLRQ GHVWLQDWLRQ XQLW�
�� 7UDQVPLVVLRQ GHVWLQDWLRQ XQLW HUURU
�� 7UDQVPLVVLRQ GHVWLQDWLRQ XQLW FRXOG QRW EH IRXQG�
�$ 9ROWDJH GURS� %DWWHU\ QR� � �FORFN�V\VWHP 5$0 EDFNXS EDWWHU\�
�' ,PSURSHU LQWHUUXSW RFFXUUHG�
�( %XIIHU IXOO� &RXOG QRW WUDQVPLW UHVSRQVH�
)) 32:(5 )$,/ VLJQDO ZDV UHFHLYHG�
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$SSHQGL[ (
),16 &RPPDQGV

),16 &RPPDQGV IRU &9�VHULHV 3&V
7KH IROORZLQJ WDEOH VKRZV WKH),16 FRPPDQGVDGGUHVVDEOH WR&9�VHULHV3&V� 5HIHU WR WKH),16&RPPDQGV5HI�
HUHQFH 0DQXDO �:���� IRU PRUH GHWDLOV�

&RPPDQG
G

3& PRGH 1DPH
FRGH 581 021,725 '(%8* 352*5$0

�� �� 9DOLG 9DOLG 9DOLG 9DOLG 0(025< $5($ 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG 0(025< $5($ :5,7(
�� 9DOLG 9DOLG 9DOLG 9DOLG 0(025< $5($ ),//
�� 9DOLG 9DOLG 9DOLG 9DOLG 08/7,3/( 0(025< $5($ 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG 0(025< $5($ 75$16)(5

�� �� 9DOLG 9DOLG 9DOLG 9DOLG 3$5$0(7(5 $5($ 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG 3$5$0(7(5 $5($ :5,7(
�� 9DOLG 9DOLG 9DOLG 9DOLG 3$5$0(7(5 $5($ &/($5

�� �� 9DOLG 9DOLG 9DOLG 9DOLG 352*5$0 $5($ 3527(&7
�� 9DOLG 9DOLG 9DOLG 9DOLG 352*5$0 $5($ 3527(&7 &/($5
�� 9DOLG 9DOLG 9DOLG 9DOLG 352*5$0 $5($ 5($'
�� 1RW YDOLG 9DOLG 9DOLG 9DOLG 352*5$0 $5($ :5,7(
�� 1RW YDOLG 1RW YDOLG 1RW YDOLG 9DOLG 352*5$0 $5($ &/($5

�� �� 9DOLG 9DOLG 9DOLG 9DOLG 581
�� 9DOLG 9DOLG 9DOLG 9DOLG 6723

�� �� 9DOLG 9DOLG 9DOLG 9DOLG &21752//(5 '$7$ 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG &211(&7,21 '$7$ 5($'

�� �� 9DOLG 9DOLG 9DOLG 9DOLG &21752//(5 67$786 5($'
�� 9DOLG 9DOLG 1RW YDOLG 1RW YDOLG &<&/( 7,0( 5($'

�� �� 9DOLG 9DOLG 9DOLG 9DOLG &/2&. 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG &/2&. :5,7(

�� �� 9DOLG 9DOLG 9DOLG 9DOLG 0(66$*( 5($'
0(66$*( &/($5
)$/�)$/6 5($'

�& �� 9DOLG 9DOLG 9DOLG 9DOLG $&&(66 5,*+7 $&48,5(
�� 9DOLG 9DOLG 9DOLG 9DOLG $&&(66 5,*+7 )25&(' $&48,5(
�� 9DOLG 9DOLG 9DOLG 9DOLG $&&(66 5,*+7 5(/($6(

�� �� 9DOLG 9DOLG 9DOLG 9DOLG (5525 &/($5
�� 9DOLG 9DOLG 9DOLG 9DOLG (5525 /2* 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG (5525 /2* &/($5



$SSHQGL[ )),16 &RPPDQGV

���

&RPPDQG
FRGH

1DPH3& PRGH&RPPDQG
FRGH

1DPH
352*5$0'(%8*021,725581

�� �� 9DOLG 9DOLG 9DOLG 9DOLG ),/( 1$0( 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG 6,1*/( ),/( 5($'
�� 9DOLG 9DOLG 9DOLG 9DOLG 6,1*/( ),/( :5,7(
�� 9DOLG 9DOLG 9DOLG 9DOLG 0(025< &$5' )250$7
�� 9DOLG 9DOLG 9DOLG 9DOLG ),/( '(/(7(
�� 9DOLG 9DOLG 9DOLG 9DOLG 92/80( /$%(/ &5($7(�'(/(7(
�� 9DOLG 9DOLG 9DOLG 9DOLG ),/( &23<
�� 9DOLG 9DOLG 9DOLG 9DOLG ),/( 1$0( &+$1*(
�� 9DOLG 9DOLG 9DOLG 9DOLG ),/( '$7$ &+(&.
�$ 9DOLG 9DOLG 9DOLG 9DOLG 0(025< $5($ ),/( 75$16)(5
�% 9DOLG 9DOLG 9DOLG 9DOLG 3$5$0(7(5 $5($ ),/( 75$16)(5
�& �6HH QRWH�� 9DOLG 9DOLG 9DOLG 352*5$0 $5($ ),/( 75$16)(5

�� �� 1RW YDOLG 9DOLG 9DOLG 9DOLG )25&(' 6(7�5(6(7
�� 1RW YDOLG 9DOLG 9DOLG 9DOLG )25&(' 6(7�5(6(7 &$1&(/

1RWH :KHQ WKH 3& LV LQ 581 PRGH� GDWD WUDQVIHUV IURP ILOHV WR WKH SURJUDP DUHD DUH QRW SRVVLEOH�

),16 &RPPDQGV WR WKH ,6$ &RQWURO 8QLW
7KH IROORZLQJ WDEOH VKRZV WKH ),16 FRPPDQGV WKDW DUH UHWXUQHG LQ UHVSRQVH WR VHUYLFH UHTXHVWV E\ WKH &38 %XV
'ULYHU XVLQJ HYHQW VHUYLFH� :KHQ WKH ,6$ &RQWURO 8QLW UHFHLYHV WKHVH ),16 FRPPDQGV� LW DXWRPDWLFDOO\ VHQGV
EDFN D UHVSRQVH� )RU GHWDLOV� UHIHU WR ��� ),16 &RPPDQGV 6HUYLFHG E\ 'ULYHUV�

05& 65& &RQWHQWV RI 6HUYLFH 5HTXHVW &RPPDQGV
��� ��� &21752//(5 '$7$ 5($'
��� ��� 7,0( '$7$ 5($'
��� ��� 7,0( '$7$ :5,7(
��� ��� /223 %$&. 7(67
��� ��� (5525 /2* 5($'
��� ��� (5525 /2* &/($5
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$SSHQGL[ )
7URXEOHVKRRWLQJ ZLWK ),16 5HVSRQVH &RGHV

7KH IROORZLQJ WDEOH OLVWV WKH UHVSRQVH FRGHV �PDLQ DQG VXE�FRGHV� UHWXUQHG DIWHU H[HFXWLRQ RI ),16 FRPPDQGV�
WKH SUREDEOH FDXVH RI WKH HUURUV� DQG UHFRPPHQGHG UHPHGLHV�
8SRQ UHFHLSW RI VRPH FRPPDQGV� WKH GHVWLQDWLRQ QRGH ZLOO LVVXH D UHTXHVW WR DQRWKHU QRGH� WKH RWKHU QRGH LV
UHIHUUHG WR DV WKH WKLUG QRGH�
5HVSRQVH FRGHV IRU ),16 FRPPDQGV FRQVLVW RI WZR E\WHV WKDW LQGLFDWH WKH UHVXOW RI H[HFXWLQJ D FRPPDQG� 7KH
VWUXFWXUH RI WKH UHVSRQVH FRGHV LV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

� � � � � � � � � � � � � � � �%LW

�� 3& 1RQ�IDWDO (UURU )ODJ

�� 3& )DWDO (UURU )ODJ

�� 5HOD\ (UURU )ODJ

)LUVW E\WH 6HFRQG E\WH

0DLQ UHVSRQVH FRGH �05(6� 6XE�UHVSRQVH FRGH �65(6�

7KHPDLQ UHVSRQVHFRGH �05(6� LQ WKH ILUVW E\WH FODVVLILHV WKH UHVSRQVHDQG WKHVXE�UHVSRQVHFRGH �65(6� LQ WKH
VHFRQG E\WH LQGLFDWHV GHWDLOV XQGHU WKH 05(6 FODVVLILFDWLRQ�
,I ELW � RI WKH ILUVW E\WH LV 21� D QHWZRUN UHOD\ HUURU KDV RFFXUUHG� 5HIHU WR1HWZRUN 5HOD\ (UURUV LQ WKH ),16 &RP�
PDQGV 5HIHUHQFH 0DQXDO �:���� IRU GHWDLOV RQ WURXEOHVKRRWLQJ WKH HUURU�
,I ELW � RU � RI WKH VHFRQG E\WH LV 21� DQ HUURU KDV RFFXUUHG LQ WKH 3& RU FRPSXWHU UHWXUQLQJ WKH UHVSRQVH� 5HIHU WR
WKH RSHUDWLRQ PDQXDO IRU WKH GHYLFH UHWXUQLQJ WKH UHVSRQVH IRU GHWDLOV ZKHQ WURXEOHVKRRWLQJ WKH HUURU�

0DLQ FRGH 6XE�
FRGH

3UREDEOH FDXVH 5HPHG\

��� 1RUPDO FRPSOHWLRQ �� ��� ���S
�� 6HUYLFH ZDV LQWHUUXSWHG &KHFN WKH FRQWHQWV RI WKH GHVWLQDWLRQ

WUDQVPLVVLRQ DUHD RI WKLUG QRGH�
&KHFN WKH GDWD OLQN VWDWXV�

��� /RFDO QRGH HUURU �� /RFDO QRGH QRW SDUW RI 1HWZRUN $GG WR 1HWZRUN�
�� 7RNHQ WLPH�RXW� QRGH QXPEHU WRR

ODUJH
6HW WKH ORFDO QRGH·V QRGH QXPEHU EHORZ
WKH PD[LPXP QRGH QXPEHU�

�� 1XPEHU RI WUDQVPLW UHWULHV H[FHHGHG &KHFN FRPPXQLFDWLRQV ZLWK LQWHUQRGH
HFKR WHVW� ,I WKH WHVW IDLOV� FKHFN QHWZRUN�

�� 0D[LPXP QXPEHU RI IUDPHV H[FHHGHG (LWKHU FKHFN WKH H[HFXWLRQ RI HYHQWV LQ WKH
QHWZRUN DQG UHGXFH WKH QXPEHU RI HYHQWV
RFFXUULQJ LQ RQH F\FOH� RU LQFUHDVH WKH
PD[LPXP QXPEHU RI IUDPHV�

�� 1RGH QXPEHU VHWWLQJ HUURU �UDQJH� 0DNH VXUH WKH QRGH QXPEHU LV ZLWKLQ
VSHFLILHG UDQJH DQG WKDW WKHUH DUH QR
GXSOLFDWH QRGH QXPEHUV�

�� 1RGH QXPEHU GXSOLFDWLRQ HUURU 0DNH VXUH WKDW WKHUH DUH QR GXSOLFDWH QRGH
QXPEHUV�



$SSHQGL[ )7URXEOHVKRRWLQJ ZLWK ),16 5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 'HVWLQDWLRQ QRGH �� 'HVWLQDWLRQ QRGH QRW SDUW RI 1HWZRUN $GG WR 1HWZRUN�
HUURU �� 1R QRGH ZLWK WKH VSHFLILHG QRGH

QXPEHU
&KHFN WKH GHVWLQDWLRQ QRGH·V QRGH
QXPEHU�

�� 7KLUG QRGH QRW SDUW RI 1HWZRUN &KHFN WKH WKLUG QRGH·V QRGH QXPEHU�
%URDGFDVWLQJ ZDV VSHFLILHG� &KHFN WKH FRQWURO GDWD DQG VSHFLI\ RQO\

RQH QRGH DV WKH WKLUG QRGH�
�� %XV\ HUURU� GHVWLQDWLRQ QRGH EXV\ ,QFUHDVH WKH QXPEHU RI WUDQVPLW UHWU\

DWWHPSWV RU UH�HYDOXDWH WKH V\VWHP VR WKDW
WKH GHVWLQDWLRQ QRGH LV QRW VR EXV\
UHFHLYLQJ GDWD�

�� 5HVSRQVH WLPH�RXW� PHVVDJH SDFNHW
ZDV FRUUXSWHG E\ QRLVH

,QFUHDVH WKH QXPEHU RI WUDQVPLW UHWU\ DW�
WHPSWV�

5HVSRQVH WLPH�RXW� UHVSRQVH ZDWFK�
GRJ WLPHU LQWHUYDO WRR VKRUW

,QFUHDVH WKH YDOXH IRU WKH UHVSRQVH ZDWFK�
GRJ WLPHU LQWHUYDO LQ WKH FRQWURO GDWD�

)UDPH ORVW LQ WUDQVPLVVLRQ &KHFN WKH HUURU ORJ DQG FRUUHFW WKH
SURFHVV�

��� &RPPXQLFDWLRQV
FRQWUROOHU HUURU

�� (UURU RFFXUUHG LQ WKH FRPPXQLFDWLRQV
FRQWUROOHU� (5& LQGLFDWRU LV OLW

7DNH FRUUHFWLYH DFWLRQ� UHIHUULQJ WR
FRPPXQLFDWLRQV FRQWUROOHU HUURUV DQG
UHPHGLHV WDEOH DW HQG RI WKLV VHFWLRQ

�� &38 HUURU RFFXUUHG LQ WKH 3& DW WKH
GHVWLQDWLRQ QRGH

&OHDU WKH HUURU LQ WKH &38 �UHIHU WR WKH
3&·V RSHUDWLRQ PDQXDOV�

�� $ FRQWUROOHU HUURU KDV SUHYHQWHG D
QRUPDO UHVSRQVH IURP EHLQJ UHWXUQHG�

&KHFN QHWZRUN FRPPXQLFDWLRQV VWDWXV DQG
UHVHW WKH FRQWUROOHU ERDUG� ,I WKH HUURU VWLOO
H[LVWV� UHSODFH WKH FRQWUROOHU ERDUG�

�� 1RGH QXPEHU VHWWLQJ HUURU 0DNH VXUH WKH QRGH QXPEHU LV ZLWKLQ
VSHFLILHG UDQJH DQG WKDW WKHUH DUH QR
GXSOLFDWH QRGH QXPEHUV�

��� 1RW H[HFXWDEOH �� $Q XQGHILQHG FRPPDQG KDV EHHQ
XVHG�

&KHFN WKH FRPPDQG FRGH DQG EH VXUH
WKDW WKH 8QLW VXSSRUWV LW�

�� &DQQRW SURFHVV FRPPDQG EHFDXVH
WKH VSHFLILHG XQLW PRGHO RU YHUVLRQ LV
ZURQJ�

&KHFN WKH XQLW PRGHO DQG YHUVLRQ�

��� 5RXWLQJ HUURU �� 'HVWLQDWLRQ QRGH QXPEHU LV QRW VHW LQ
WKH URXWLQJ WDEOH�

6HW WKH GHVWLQDWLRQ QRGH QXPEHU LQ WKH
URXWLQJ WDEOH�

�� 5RXWLQJ WDEOH LVQ·W UHJLVWHUHG� 6HW WKH VRXUFH QRGHV� GHVWLQDWLRQ QRGHV�
DQG UHOD\ QRGHV LQ WKH URXWLQJ WDEOH�

�� 5RXWLQJ WDEOH HUURU 6HW WKH URXWLQJ WDEOH FRUUHFWO\�
�� 7KH PD[LPXP QXPEHU RI UHOD\ QRGHV

��� ZDV H[FHHGHG LQ WKH FRPPDQG�
5HGHVLJQ WKH QHWZRUN RU UHFRQVLGHU WKH
URXWLQJ WDEOH WR UHGXFH WKH QXPEHU RI UHOD\
QRGHV LQ WKH FRPPDQG�

��� &RPPDQG IRUPDW
HUURU

�� 7KH FRPPDQG LV ORQJHU WKDQ WKH PD[�
SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� 7KH FRPPDQG LV VKRUWHU WKDQ PLQ�
SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� 7KH GHVLJQDWHG QXPEHU RI GDWD LWHPV
GLIIHUV IURP WKH DFWXDO QXPEHU�

&KHFN WKH QXPEHU RI LWHPV DQG WKH GDWD�
DQG PDNH VXUH WKDW WKH\ DJUHH�

�� $Q LQFRUUHFW FRPPDQG IRUPDW KDV
EHHQ XVHG�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� $Q LQFRUUHFW KHDGHU KDV EHHQ XVHG�
�7KH ORFDO QRGH·V UHOD\ WDEOH RU UHOD\
QRGH·V ORFDO QHWZRUN WDEOH LV ZURQJ��

6HW WKH URXWLQJ WDEOH FRUUHFWO\�
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���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 3DUDPHWHU HUURU �� $ FRUUHFW PHPRU\ DUHD FRGH KDV QRW
EHHQ XVHG RU ([SDQVLRQ 'DWD 0HPRU\
LV QRW DYDLODEOH�

&KHFN WKH FRPPDQG·V PHPRU\ DUHD FRGH
DQG VHW WKH DSSURSULDWH FRGH�

�� 7KH DFFHVV VL]H VSHFLILHG LQ WKH
FRPPDQG LV ZURQJ� RU WKH ILUVW
DGGUHVV LV DQ RGG QXPEHU�

6HW WKH FRUUHFW DFFHVV VL]H IRU WKH
FRPPDQG�

�� 7KH ILUVW DGGUHVV LV LQ DQ LQDFFHVVLEOH
DUHD�

6HW D ILUVW DGGUHVV WKDW LV LQ DQ DFFHVVLEOH
DUHD�

�� 7KH HQG RI VSHFLILHG ZRUG UDQJH
H[FHHGV WKH DFFHSWDEOH UDQJH�

&KHFN WKH DFFHSWDEOH OLPLWV RI WKH GDWD
DUHD DQG VHW WKH ZRUG UDQJH ZLWKLQ WKH
OLPLWV�
&KHFN WKH GDWD OLQN WDEOHV WR EH VXUH WKH
OLPLW WR OLQN ZRUGV KDV QRW EHHQ H[FHHGHG�

�� $ QRQ�H[LVWHQW SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� 7KH VL]HV RI GDWD LWHPV LQ WKH
FRPPDQG EORFN DUH ZURQJ�

&KHFN WKH FRPPDQG GDWD DQG EH VXUH WKDW
WKH VL[HV RI WKH GDWD LWHPV DUH FRUUHFW�FR D G E RF D H R J
&KHFN WKH GDWD OLQN WDEOHV WR EH VXUH DOO
QRGHV LQ WKH UHIUHVK SDUDPHWHUV DUH LQ WKH
FRPPRQ OLQN SDUDPHWHUV�

�$ 7KH ,20 EUHDN IXQFWLRQ FDQQRW EH
H[HFXWHG EHFDXVH LW LV DOUHDG\ EHLQJ
H[HFXWHG�

(LWKHU DERUW WKH FXUUHQW ,20 EUHDN IXQFWLRQ
SURFHVVLQJ� RU ZDLW XQWLO LW LV FRPSOHWHG DQG
H[HFXWH WKH FRPPDQG�
&KHFN WKH GDWD OLQN WDEOHV IRU GXSOLFDWH
QRGH QXPEHUV�

�% 7KH UHVSRQVH EORFN LV ORQJHU WKDQ WKH
PD[� SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW DQG VHW WKH
QXPEHU RI LWHPV FRUUHFWO\�

�& $Q LQFRUUHFW SDUDPHWHU FRGH KDV EHHQ
VSHFLILHG�

&KHFN WKH FRPPDQG GDWD DQG UHHQWHU LW
FRUUHFWO\�VSHF HG
&KHFN WKH GDWD OLQN WDEOH ILOH IRU FRUUXSWLRQ�

��� 5HDG QRW SRVVLEOH �� 7KH GDWD LV SURWHFWHG� ([HFXWH WKH LQVWUXFWLRQ DJDLQ DIWHU LVVXLQJ
WKH 352*5$0 $5($ 3527(&7 &/($5
FRPPDQG�

$Q DWWHPSW ZDV PDGH WR GRZQORDG D
ILOH WKDW LV EHLQJ XSORDGHG�

&KHFN WKH ILOH QDPH DQG HLWKHU LQWHUUXSW
VHUYLFLQJ RU ZDLW IRU VHUYLFLQJ WR FRPSOHWH
EHIRUH UH�H[HFXWLQJ WKH FRPPDQG�

�� 7KH UHJLVWHUHG WDEOH GRHV QRW H[LVW RU
LV LQFRUUHFW�

6HW RU UHVHW WKH UHJLVWHUHG WDEOH�

7RR PDQ\ ILOHV RSHQ� &ORVH RSHQ ILOHV DQG UH�H[HFXWH WKH
FRPPDQG�

�� 7KH FRUUHVSRQGLQJ VHDUFK GDWD GRHV
QRW H[LVW�

���

�� $ QRQ�H[LVWLQJ SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� $ QRQ�H[LVWLQJ ILOH KDV EHHQ VSHFLILHG� &KHFN ZKHWKHU WKH FRUUHFW ILOH QDPH ZDV
XVHG�

�� $ YHULILFDWLRQ HUURU KDV RFFXUUHG� &KHFN ZKHWKHU WKH PHPRU\ FRQWHQWV DUH
FRUUHFW DQG UHSODFH LI LQFRUUHFW�
&KHFN WKH FRQWHQWV RI WKH ILOH� $ UHDG HUURU
PD\ KDYH RFFXUUHG�



$SSHQGL[ )7URXEOHVKRRWLQJ ZLWK ),16 5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� :ULWH QRW SRVVLEOH �� 7KH VSHFLILHG DUHD LV UHDG�RQO\ RU LV
ZULWH�SURWHFWHG�

,I WKH VSHFLILHG DUHD LV UHDG�RQO\� WKH ZULWH
FDQQRW EH SHUIRUPHG� ,I LW LV
ZULWH�SURWHFWHG� WXUQ RII WKH ZULWH�SURWHFW
VZLWFK DQG H[HFXWH WKH LQVWUXFWLRQ DJDLQ�

�� 7KH GDWD LV SURWHFWHG� ([HFXWH WKH LQVWUXFWLRQ DJDLQ DIWHU LVVXLQJ
WKH 352*5$0 $5($ 3527(&7 &/($5
FRPPDQG�

$Q DWWHPSW ZDV PDGH WR
VLPXOWDQHRXVO\ GRZQORDG DQG XSORDG
D ILOH�

&KHFN WKH ILOH QDPH DQG HLWKHU LQWHUUXSW
VHUYLFLQJ RU ZDLW IRU VHUYLFLQJ WR FRPSOHWH
EHIRUH UH�H[HFXWLQJ WKH FRPPDQG�

7KH GDWD OLQN WDEOH FDQQRW EH ZULWWHQ
PDQXDO EHFDXVH LW LV VHW IRU DXWRPDWLF
JHQHUDWLRQ�

&KDQJH WKH V\VWHP VHWWLQJV WR PDQXDO
GDWD OLQN WDEOH JHQHUDWLRQ�

�� 7KH QXPEHU RI ILOHV H[FHHGV WKH
PD[LPXP SHUPLVVLEOH�

:ULWH WKH ILOH�V� DJDLQ DIWHU HUDVLQJ
XQQHHGHG ILOHV� RU XVH GLIIHUHQW GLVN RU
0HPRU\ &DUG WKDW KDV IUHH VSDFH�

7RR PDQ\ ILOHV RSHQ� &ORVH RSHQ ILOHV DQG UH�H[HFXWH WKH
FRPPDQG�

�� $ QRQ�H[LVWLQJ SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� $ QRQ�H[LVWHQW ILOH KDV EHHQ VSHFLILHG� ���
�� 7KH VSHFLILHG ILOH DOUHDG\ H[LVWV� &KDQJH WKH QDPH RI WKH ILOH DQG H[HFXWH

WKH LQVWUXFWLRQ DJDLQ�
�� 'DWD FDQQRW EH FKDQJHG� &KHFN WKH FRQWHQWV RI WKH PHPRU\ DUHD

EHLQJ ZULWWHQ WR�
��� 1RW H[HFXWDEOH LQ

G
�� 7KH PRGH LV ZURQJ �H[HFXWLQJ�� &KHFN WKH RSHUDWLQJ PRGH�

FXUUHQW PRGH 'DWD OLQNV DUH DFWLYH� &KHFN WKH GDWD OLQN VWDWXV EHIRUH
H[HFXWLRQ�

�� 7KH PRGH LV ZURQJ �VWRSSHG�� &KHFN WKH RSHUDWLQJ PRGH�
'DWD OLQNV DUH DFWLYH� &KHFN WKH GDWD OLQN VWDWXV EHIRUH

H[HFXWLRQ�
�� 7KH 3& LV LQ WKH 352*5$0 PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH 3& LV LQ WKH '(%8* PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH 3& LV LQ WKH 021,725 PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH 3& LV LQ WKH 581 PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH VSHFLILHG QRGH LV QRW WKH FRQWURO

QRGH�
&KHFN ZKLFK QRGH LV WKH FRQWURO QRGH�

�� 7KH PRGH LV ZURQJ DQG WKH VWHS
FDQQRW EH H[HFXWHG�

&KHFN ZKHWKHU WKH VWHS KDV DFWLYH VWDWXV
RU QRW�

��� 1R 8QLW �� $ ILOH GHYLFH GRHV QRW H[LVW ZKHUH
VSHFLILHG�

0RXQW WKH 0HPRU\ &DUG RU GLVN

�� 7KH VSHFLILHG PHPRU\ GRHV QRW H[LVW� &KHFN WKH VSHFLILFDWLRQV RI WKH LQVWDOOHG ILOH
PHPRU\�

�� 1R FORFN H[LVWV� &KHFN WKH PRGHO QXPEHU�
��� 6WDUW�VWRS QRW
SRVVLEOH

�� 7KH GDWD OLQN WDEOH HLWKHU KDVQ·W EHHQ
FUHDWHG RU LV LQFRUUHFW�

6HW WKH GDWD OLQN WDEOH FRUUHFWO\�



$SSHQGL[ )7URXEOHVKRRWLQJ ZLWK ),16 5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 8QLW HUURU �� 3DULW\�FKHFNVXP HUURU RFFXUUHG
EHFDXVH RI LQFRUUHFW GDWD�

7UDQVIHU FRUUHFW GDWD LQWR PHPRU\�

�� ,�2 VHWWLQJ HUURU �7KH UHJLVWHUHG ,�2
FRQILJXUDWLRQ GLIIHUV IURP WKH DFWXDO��

(LWKHU FKDQJH WKH DFWXDO FRQILJXUDWLRQ WR
PDWFK WKH UHJLVWHUHG RQH� RU JHQHUDWH WKH
,�2 WDEOH DJDLQ�

�� 7RR PDQ\ ,�2 SRLQWV 5HGHVLJQ WKH V\VWHP WR UHPDLQ ZLWKLQ
SHUPLVVLEOH OLPLWV�

�� &38 EXV HUURU �$Q HUURU RFFXUUHG
GXULQJ GDWD WUDQVIHU EHWZHHQ WKH &38
DQG D &38 %XV 8QLW��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�� ,�2 GXSOLFDWLRQ HUURU �$ UDFN QXPEHU�
XQLW QXPEHU� RU ,�2 ZRUG DOORFDWLRQ
KDV EHHQ GXSOLFDWHG��

&KHFN WKH V\VWHP·V VHWWLQJV DQG HOLPLQDWH
DQ\ GXSOLFDWLRQ�

�� ,�2 EXV HUURU �$Q HUURU RFFXUUHG GXULQJ
GDWD WUDQVIHU EHWZHHQ WKH &38 DQG DQ
,�2 8QLW��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�� 6<60$& %86�� HUURU �$Q HUURU
RFFXUUHG GXULQJ 6<60$& %86�� GDWD
WUDQVIHU��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�$ 6SHFLDO ,�2 8QLW HUURU �$Q HUURU
RFFXUUHG GXULQJ &38 %XV 8QLW GDWD
WUDQVIHU��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�' 'XSOLFDWLRQ LQ 6<60$& %86 ZRUG
DOORFDWLRQ�

&KHFN DQG UHJHQHUDWH WKH ,�2 WDEOH�

�) $ PHPRU\ HUURU KDV RFFXUUHG LQ
LQWHUQDO PHPRU\� LQ WKH 0HPRU\ &DUG�
RU LQ ([SDQVLRQ '0 GXULQJ WKH HUURU
FKHFN�

,I WKH HUURU RFFXUUHG LQ LQWHUQDO PHPRU\ RU
WKH (0 8QLW� FRUUHFW WKH GDWD LQ WKH
FRPPDQG DQ H[HFXWH LW DJDLQ�

,I WKH HUURU RFFXUUHG LQ D 0HPRU\ &DUG RU
(0 XVHG IRU ILOH PHPRU\� WKH ILOH GDWD KDV
EHHQ FRUUXSWHG� ([HFXWH WKH 0(025<
&$5' )250$7 FRPPDQG�

,I WKH DERYH UHPHGLHV GR QRW HOLPLQDWH WKH
HUURU� UHSODFH WKH IDXOW\ PHPRU\�

�� 7HUPLQDWRU QRW FRQQHFWHG LQ 6<60$&
%86 6\VWHP�

&RQQHFW WKH WHUPLQDWRU FRUUHFWO\�
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���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� &RPPDQG HUURU �� 7KH VSHFLILHG DUHD LV QRW SURWHFWHG�
7KLV UHVSRQVH FRGH ZLOO EH UHWXUQHG LI
DQ DWWHPSW LV PDGH WR FOHDU SURWHFWLRQ
RQ DQ DUHD WKDW LV QRW SURWHFWHG�

7KH SURJUDP DUHD LV QRW SURWHFWHG� VR LW
LVQ·W QHFHVVDU\ WR FOHDU SURWHFWLRQ�

�� $Q LQFRUUHFW SDVVZRUG KDV EHHQ
VSHFLILHG�

6SHFLI\ D SDVVZRUG WKDW LV UHJLVWHUHG�

�� 7KH VSHFLILHG DUHD LV SURWHFWHG� ([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
352*5$0 $5($ 3527(&7 &/($5
FRPPDQG�

7R PDQ\ FRPPDQGV DW GHVWLQDWLRQ� 7KH GHVWLQDWLRQ KDV UHFHLYHG PRUH WKDQ �
FRPPDQGV� (LWKHU LQWHUUXSW VHUYLFLQJ RU
ZDLW IRU VHUYLFLQJ WR FRPSOHWH EHIRUH
UH�H[HFXWLQJ WKH FRPPDQG�

�� 7KH VHUYLFH LV EHLQJ H[HFXWHG� ([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
VHUYLFH KDV EHHQ FRPSOHWHG RU DERUWHG�

�� 7KH VHUYLFH LV QRW EHLQJ H[HFXWHG� ([HFXWH WKH VHUYLFH LI QHFHVVDU\�
�� 6HUYLFH FDQQRW EH H[HFXWHG IURP ORFDO

QRGH EHFDXVH WKH ORFDO QRGH LV QRW
SDUW RI WKH GDWD OLQN�

([HFXWH WKH VHUYLFH IURP D QRGH WKDW LV
SDUW RI WKH GDWD OLQN�

$ EXIIHU HUURU KDV SUHYHQWHG UHWXUQLQJ
D QRUPDO UHVSRQVH�

5HVHW WKH ERDUG� ,I WKH HUURU SHUVLVWV�
UHSODFH WKH ERDUG�

�� 6HUYLFH FDQQRW EH H[HFXWHG EHFDXVH
QHFHVVDU\ VHWWLQJV KDYHQ·W EHHQ
PDGH�

0DNH WKH QHFHVVDU\ VHWWLQJV�

�� 6HUYLFH FDQQRW EH H[HFXWHG EHFDXVH
QHFHVVDU\ VHWWLQJV KDYHQ·W EHHQ PDGH
LQ WKH FRPPDQG GDWD�

&KHFN WKH FRPPDQG IRUPDW RI DQG PDNH
WKH QHFHVVDU\ VHWWLQJV�

�$ 7KH VSHFLILHG DFWLRQ RU WUDQVLWLRQ
QXPEHU KDV DOUHDG\ EHHQ UHJLVWHUHG�

([HFXWH WKH FRPPDQG DJDLQ XVLQJ DQ
DFWLRQ RU WUDQVLWLRQ QXPEHU WKDW KDVQ·W
EHHQ UHJLVWHUHG�

�% &DQQRW FOHDU HUURU EHFDXVH WKH FDXVH
RI WKH HUURU VWLOO H[LVWV�

(OLPLQDWH WKH FDXVH RI WKH HUURU DQG
H[HFXWH WKH (5525 &/($5 FRPPDQG�

��� $FFHVV ULJKW HUURU �� 7KH DFFHVV ULJKW LV KHOG E\ DQRWKHU
GHYLFH�

([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
DFFHVV ULJKW KDV EHHQ UHOHDVHG�

�7KH FRPPDQG FDQ EH H[HFXWHG DIWHU WKH
$&&(66 5,*+7 )25&(' $&48,5( RU
$&&(66 5,*+7 5(/($6( FRPPDQG LV
FRPSOHWHG� 5HOHDVLQJ WKH DFFHVV ULJKW
PLJKW DIIHFW SURFHVVHV LQ SURJUHVV DW WKH
QRGH WKDW KHOG WKH DFFHVV ULJKW��

��� $ERUW �� &RPPDQG ZDV DERUWHG ZLWK $%257
FRPPDQG�

���
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$SSHQGL[ *
3& 0HPRU\ &RQILJXUDWLRQ

7KH3&PHPRU\ DGGUHVVHVZKLFK WKHXVHU FDQVSHFLI\ZLWK F\FOLF VHUYLFHDUH WKRVH LQ WKH ,20�'0� DQG(0$UHDV�
7KHVH DUHDV DUH VSHFLILHG ZLWK WKH DEVROXWH 3& PHPRU\ DGGUHVVHV� �7KH 80 $UHD FDQQRW EH VSHFLILHG��
7KH IROORZLQJ GLDJUDP VKRZV WKH DGGUHVVHV WKDW FDQ EH VSHFLILHG�

,20� '0

%�������

(0 EDQN ��

,20� '0

%�������

(0 EDQN ��
%�������

%��(����

,20� '0

(0 EDQN ��
%��)))))

7KHVH DGGUHVVHV FDQ
EH VSHFLILHG IRU WUDQVIHU�

7KH3&·VPHPRU\ FRQILJXUDWLRQ LV VKRZQRQ WKH IROORZLQJSDJH� 7KLVPHPRU\ FRQILJXUDWLRQ LV WKH VDPHDV WKH RQH
OLVWHG LQ WKH&9�VHULHV3&2SHUDWLRQ0DQXDO� /DGGHU'LDJUDPV� EXW WKHPHPRU\ DGGUHVVHVDUH OLVWHG LQZRUG XQLWV�
0HPRU\ DGGUHVVHV ���� WKURXJK)))) RQ WKH QH[W SDJH FRUUHVSRQG WR DGGUHVVHV%������� WKURXJK%���))))
LQ WKH GLDJUDP DERYH�
2QO\ HYHQ�QXPEHUHG DGGUHVVHV FDQ EH VSHFLILHG�
$GGUHVVHV DUH IRXQG ZLWK WKH IROORZLQJ IRUPDW� 2IIVHW ������� � PHPRU\ DGGUHVVl �
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&,2 ����

����
WR

��&�
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��� ZRUGV
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��� ZRUGV
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+ROGLQJ $UHD
��� ZRUGV
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&38 %XV 8QLW $UHD
��� ZRUGV
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WR
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:RUN $UHD
��� ZRUGV

&,2 ����
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6<60$& %86 $UHD
��� ZRUGV

&,2 ����
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&,2 ����

��)&
WR

��)%

8VHG E\ WKH V\VWHP� ���
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&38 %XV /LQN $UHD
��� ZRUGV
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$X[LOLDU\ $UHD
��� ZRUGV
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�� ZRUGV
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6WHS $UHD
�� ZRUGV
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67����

�(��
WR
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7LPHU $UHD
�� ZRUGV
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7����
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&RXQWHU $UHD
�� ZRUGV
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&����
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�)%)

&,2
$UHD

1RWH 7KH &,2 DFURQ\P LV LQFOXGHG IRU FODULW\� MXVW LQSXW WKH DGGUHVV ����� WR ����� ZKHQ VSHFLI\LQJZRUGV LQ WKH
&,2 $UHD�
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$SSHQGL[ +
,6$ &RQWURO 8QLW 0HPRU\ &RQILJXUDWLRQ

0HPRU\ &RQILJXUDWLRQ

)/$6+ 520 ��0%�
�6SHFLI\ DV 'ULYH )� RU 'ULYH *���

2SHQ ���0 E\WHV�

0DLQ PHPRU\ ��0 E\WH�

6\VWHP %,26 ���. E\WHV�

8VH DV 'ULYH (�
����. E\WHV�

6\VWHP %,26 ���. E\WHV�

06�'26 ��� �'26 LQFRUSRUDWHG�
����. E\WHV�

06�'26 ��� �'26 VKDUHG�
���. E\WHV�

)RU &38 EXV �VKDUHG PHPRU\� �6HH
QRWH ��� ���. E\WHV RXW RI ��. E\WHV�

80% DUHD

3&0&,$ ZLQGRZ ���. E\WHV�

9LGHR %,26 520 �VHH QRWH ��
���. E\WHV�

9LGHR 5$0 �VHH QRWH ��
����. E\WHV�

'5$0 �8VHU SURJUDP�
����. E\WHV�

2SHQ ��0 E\WH�

(3�520 ��0 E\WH�

1RWH �� 7KLV FDQ EH VHW HLWKHU RI WZRZD\V� ��. E\WHV HDFK� ZLWKLQ D UDQJH RI �'����+ WR �'))))K� 7KH VHWWLQJ
LV PDGH ZLWK 6\VWHP 6ZLWFK ��

�� 1RW LQVWDOOHG ZLWK WKLV 8QLW�
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���

,�2 &RQILJXUDWLRQ

$GGUHVV
�+(;�

,WHP 5HPDUNV

��� WR ��) '0$ FRQWUROOHU � 6\VWHP UHVRXUFHV
��� WR ���

��� WR ��)

,QWHUUXSW FRQWUROOHU �

5HVHUYHG�

\

��� WR ���

��� WR ��)

7LPHU

5HVHUYHG�
��� WR ��) .H\ERDUG FRQWUROOHU

��� WR ��) 57&� 10, PDVN

��� WR ��)

��� WR ��)

'0$ SDJH UHJLVWHU

5HVHUYHG
�$� WR �$�

�$� WR �%)

,QWHUUXSW FRQWUROOHU �

5HVHUYHG�
�&� WR �') '0$ FRQWUROOHU �
�(� WR �() 5HVHUYHG
�)� WR �)) &RSURFHVVRU

��� WR �() )RU ,�2 FKDQQHOV

�)� WR �)) ,'( KDUG GLVN 8VHG E\ +DUG 'LVN 8QLW�

��� WR ��� *DPH ,�2 DGDSWHU 1RW XVHG E\ ,6$ &RQWURO 8QLW�

��� WR ��) 5HVHUYHG�

��� WR ���

��� WR ��$

��% WR ���

1RW XVHG�

5HVHUYHG�

1RW XVHG�

��� WR ��) 3DUDOOHO SRUW � 1RW XVHG E\ ,6$ &RQWURO 8QLW�

��� WR �() 1RW XVHG�

�)� WR �)� 1RW XVHG�

�)� WR �)) 6HULDO SRUW � �&20��

��� WR ��) 1RW XVHG�

��� WR ��) 1RW XVHG�

��� WR ��) 3DUDOOHO SRUW � 1RW XVHG E\ ,6$ &RQWURO 8QLW�

��� WR ��) 1RW XVHG�

���

���

���

���

���

,QGLFDWRU VWDWXV UHJLVWHU �5��
,QGLFDWRU FRQWURO UHJLVWHU $ �:�

5HVHUYHG

8QLW VWDWXV UHJLVWHU �5��
,QGLFDWRU FRQWURO UHJLVWHU % �:�

5HVHUYHG�

&38 EXV LQWHUIDFH

��� WR ��) 1RW XVHG� 1RW XVHG E\ ,6$ &RQWURO 8QLW�

�$� WR �$) 1RW XVHG�

�%� WR �%) 1RW XVHG�

�&� WR �') 9LGHR VXE�V\VWHP 1RW XVHG E\ ,6$ &RQWURO 8QLW�

�(� WR �(� 5HVHUYHG

�(� WR �() 1RW XVHG�

�)� WR �)� 5HVHUYHG�

�)� WR �)� )ORSS\ GLVN 1RW XVHG E\ ,6$ &RQWURO 8QLW�

�)� WR �)) 6HULDO SRUW � �&20��
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,QWHUUXSW &RQILJXUDWLRQ
7KH IROORZLQJ WDEOH LQGLFDWHV WKH LQWHUUXSW FRQILJXUDWLRQ VWDUWLQJ IURP WKH KLJKHVW LQWHUUXSW OHYHO�

1XPEHU ,WHP 5HPDUNV
10� 3DULW\ HUURU� ,�2 SRLQW FKHFN
,54� 6\VWHP WLPHU
,54� .H\ERDUG
,54� )RU LQWHUUXSW FRQWUROOHU � FDVFDGH

FRQQHFWLRQ�
,54� 57&
,54� 9*$ FRQWUROOHU 1RW XVHG E\ ,6$ &RQWURO 8QLW�
,54�� &38 EXV LQWHUIDFH�XQGHILQHG �1RWH ��
,54�� &38 EXV LQWHUIDFH�XQGHILQHG �1RWH ��
,54�� 0RXVH �NH\ERDUG FRQWUROOHU� 1RW XVHG E\ ,6$ &RQWURO 8QLW�
,54�� &RSURFHVVRU 1RW XVHG E\ ,63���
,54�� +' FRQWUROOHU 8VHG E\ +DUG 'LVN 8QLW�
,54�� 3& FDUG FRQWUROOHU &DQ EH FKDQJHG E\ VRIWZDUH�
,54� 6HULDO SRUW � �&20��
,54� 6HULDO SRUW � �&20��
,54� 3DUDOOHO SRUW � 1RW XVHG E\ ,6$ &RQWURO 8QLW�
,54� )' FRQWUROOHU 1RW XVHG E\ ,6$ &RQWURO 8QLW�
,54� 3DUDOOHO SRUW � 1RW XVHG E\ ,6$ &RQWURO 8QLW�

1RWH &38 EXV LQWHUIDFH LQWHUUXSW VLJQDOV DUH VHW E\ SLQ QR� � RI WKH V\VWHP VZLWFK� (LWKHU ,54�� RU ,54�� FDQ EH
VHOHFWHG� �7KH XQVHOHFWHG VLJQDO ZLOO EH XQGHILQHG��

'0$ 3RLQW &RQIXJXUDWLRQ
1XPEHU ,WHP 5HPDUNV
'54� 8QGHILQHG�
'54� 6'/& 1RW XVHG E\ ,6$ &RQWURO 8QLW�
'54� )' FRQWUROOHU 1RW XVHG E\ ,6$ &RQWURO 8QLW�
'54� 8QGHILQHG�
'54� '0$ FRQWUROOHU � FDVFDGH FRQQHFWLRQ
'54� 8QGHILQHG�
'54� 8QGHILQHG�
'54� 8QGHILQHG�

%DWWHU\ /RZ 6WDWXV 5HJLVWHU

%DWWHU\ YROWDJH VWDWXV

1RUPDO

/RZ
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,QGLFDWRU 5HJLVWHU

,QGLFDWRU� FRQWURO

�� /LW

�� 1RW OLW

,QGLFDWRU� FRQWURO

,QGLFDWRU� FRQWURO

,QGLFDWRU� FRQWURO

,QGLFDWRU� FRQWURO

,QGLFDWRU� FRQWURO

,QGLFDWRU� FRQWURO

,QGLFDWRU� FRQWURO

8QLW 6WDWXV 5HJLVWHU
%\ DFFHVVLQJ WKLV UHJLVWHU LW LV SRVVLEOH WRPRQLWRU WKH VWDWXV RI WKH 6<6(55 LQGLFDWRU� V\VWHP VZLWFK SLQ QXPEHUV
� WR �� DQG WKH FRQVROH VZLWFK�

&RQVROH VZLWFK VWDWXV
�&RQVROH VHOHFWLRQ�

&RQVROH QRW FRQQHFWHG�

9*$ � NH\ERDUG

/LW

1RW OLW

6\VWHP VZLWFK SLQ QR� � VWDWXV
�V\VWHP ILOH VHDUFK�

6HDUFK 'ULYH *�

'R QRW VHDUFK 'ULYH *�

6\VWHP VZLWFK SLQ QR� � VWDWXV
�&38 FORFN�

�� 0+] �,6$ EXV ���� 0+]�

6\VWHP VZLWFK SLQ QR� � VWDWXV
�VHULDO FRPPXQLFDWLRQV GDWD IRUPDW IRU &20�� &20��

� ELWV� QR SDULW\ ��1�

� ELWV� HYHQ SDULW\ ��(�

6\VWHP VZLWFK SLQ QR� � VWDWXV
�&20� VHWWLQJ�

6\VWHP VZLWFK SLQ QR� � VWDWXV
�&20� VHWWLQJ�

�� 0+] �,6$ EXV ���� 0+]�

&20� HIIHFWLYH

&20� LQHIIHFWLYH

&20� HIIHFWLYH

&20� LQHIIHFWLYH

6<6 (55 LQGLFDWRU VWDWXV
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1XPEHUV
�*�)��%3��� &38 %XV $GDSWHU %RDUG� ��� ��

�*�)��3&0�� 3& &DUG ,QWHUIDFH %RDUG� ��� ��

$ %
DGYDQFHG PRGH� GULYHU LQVWDOODWLRQ� ��

$872(;(&�%$7� ��

EDWWHU\� UHSODFLQJ� ���

%,26� HUURUV� ���

%UDQFKLQJ
DIWHU ),16 FRPPDQG UHFHSWLRQ� ���
DIWHU ),16 FRPPDQG UHVSRQVH UHFHSWLRQ� ���
DIWHU ),16 FRPPDQG WUDQVPLVVLRQ� ���
DIWHU ),16 UHVSRQVH WUDQVPLVVLRQ� ���

&
FOHDU HUURU ORJ� ���

&1),*1$0�(;(� ��

FRPPXQLFDWLRQV SURFHVVLQJ
RWKHU GHYLFHV� ��
QHWZRUN DGGUHVV� ��
QRGH DGGUHVV� ��
XQLW DGGUHVV� ��

3HUVRQDO &RPSXWHU 8QLW� ��
UHFHSWLRQ� ��
EXIIHUV� ��

&21),*�6<6� ��

FRQQHFWRU SLQ DUUDQJHPHQW
,6$ H[SDQVLRQ EXV LQWHUIDFH� ���
NH\ERDUG� ���
3& FDUG LQWHUIDFH� ���
VHULDO FRPPXQLFDWLRQV LQWHUIDFH� ���

&RQVROH� ��
VHWWLQJ� ��

FRS\LQJ� ILOHV� 3& FDUGV� ��

&38 %XV $GDSWHU %RDUG� ��� ��� ��� ��� ���
GDWD EXV ZLGWK VHWWLQJ� ��
GLPHQVLRQV� ���
',3 VZLWFK VHWWLQJV� ��
LQVWDOOLQJ DQG UHPRYLQJ� ��
LQWHUUXSW OHYHO VHWWLQJ� ��
PHPRU\ DGGUHVV VHWWLQJ� ��
QRPHQFODWXUH� ��
URWDU\ VZLWFK VHWWLQJ� ��
VSHFLILFDWLRQV� ���
V\VWHP GLVN FRQWHQWV FKDUW� ��

&38 %XV 'ULYHU� ��� ���
DFFHVV� ���
FORVLQJ� ���
FRS\LQJ� ��
LQVWDOOLQJ� ��
RSHQLQJ� ���
RSHUDWLRQV� ���
EUDQFKLQJ DIWHU ),16 FRPPDQG UHFHSWLRQ� ���
EUDQFKLQJ DIWHU ),16 FRPPDQG UHVSRQVH UHFHSWLRQ� ���
EUDQFKLQJ DIWHU ),16 FRPPDQG WUDQVPLVVLRQ� ���
EUDQFKLQJ DIWHU ),16 UHVSRQVH WUDQVPLVVLRQ� ���
F\FOLF DUHD UHDG� ���
F\FOLF DUHD ZULWH� ���
F\FOLF VHUYLFH WUDQVPLVVLRQ DGGUHVV� ���
F\FOLF VHUYLFH WUDQVPLVVLRQ GLUHFWLRQ� ���
F\FOLF VHUYLFH WUDQVPLVVLRQ OHQJWK� ���
),16 FRPPDQG UHFHSWLRQ� ���
),16 FRPPDQG WUDQVPLVVLRQ� ���
),16 UHVSRQVH UHFHSWLRQ� ���
),16 UHVSRQVH WUDQVPLVVLRQ� ���
OLQN DUHD UHDG� ���
OLQN DUHD ZULWH� ���
3HUVRQDO &RPSXWHU 8QLW UHVHWWLQJ� ���
UHDGLQJ LQIRUPDWLRQ UHVHUYHG IRU V\VWHP� ���
UHFHSWLRQ EXIIHU IOXVKLQJ� ���
UHFHSWLRQ VWDWXV LQTXLU\� ���
WLPHRXW YDOXH VHWWLQJV� ���
XQLW DGGUHVV LQTXLU\� ���
XVHU WLPHU VHUYLFH SURFHVVLQJ� ���

RSHUDWLRQV OLVW� ���
UHTXHVWLQJ GLUHFWO\� ���
UHTXHVWLQJ ,�2� ���
VDPSOH SURJUDPV� ���
6%86�6<6� ��

&38 %XV ([SDQGHU� ��� ��� ��� ���
FRQQHFWLQJ� ��
GLPHQVLRQV� ���
PRXQWLQJ� ��
QRPHQFODWXUH� ��
VSHFLILFDWLRQV� ���

&38 %XV ([WHQVLRQ &DEOH� ��� ��

&38 %XV ,QWHUIDFH� VHUYLFHV� ��

&38 %XV /LQN
DUHD� ��
DUHD FRQWHQWV� ��
VHUYLFH� ��� ��

&9�VHULHV 3&
VHWXS� ��
VWDUW�XS� ��

&9����%(;�� &38 %XV ([SDQGHU� ��� ��

&9����&1��� &38 %XV ([WHQVLRQ &DEOH� ��� ��

&9����,'.���( 'HYHORSHU·V .LW� ��

&9����,6%�� ,6$ 6XE�EDFNSODQH� ��

&9����,6%�� ,6$ 6XE�EDFNSODQH� ��

&9����,63���,63�� ,6$ &RQWURO 8QLW� ��

&9����,6;�� ,6$ %XV ([SDQGHU� ��
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F\FOLF DUHD� ��

F\FOLF DUHD UHDG� ���

F\FOLF DUHD ZULWH� ���

F\FOLF VHUYLFH� ��� ��
F\FOLF DUHD� ��
3& DUHD� ��

F\FOLF VHUYLFH WUDQVPLVVLRQ DGGUHVV� ���

F\FOLF VHUYLFH WUDQVPLVVLRQ GLUHFWLRQ� ���

F\FOLF VHUYLFH WUDQVPLVVLRQ OHQJWK� ���

'
'$�� ���

'$�� ���

'$7$� ���� ���

'(,167$/�(;(� ��

'HYHORSHU·V .LW� ��� ��
KDUGZDUH� ��
VRIWZDUH� ��

GLPHQVLRQV
&38 %XV $GDSWHU %RDUG� ���
&38 %XV ([SDQGHU� ���
,6$ &RQWURO 8QLW� ���
,6$ 6XE�EDFNSODQH� ���
3& &DUG ,QWHUIDFH %RDUG� ���

GLVN LPDJH FUHDWLRQ XWLOLW\� ��

GLVN LPDJHV
VDYLQJ� V\VWHP�UHODWHG ILOHV� ��
WUDQVIHUULQJ� ��
)&23<;� ��
)75$16� ��
56&23<� ��

'1$� ���

'1$ WR 6$�� ���

(
HGLWLQJ� V\VWHP�UHODWHG ILOHV� ��

HUURU FRGHV� ���
%,26� ���

HUURU ORJV
UHDGLQJ� HUURU UHFRUGV� ���
UHFRUGLQJ
DUHD� ���
HUURU UHFRUGV� ���
UHFRUG IRUPDW� ���

HUURU UHFRUGV
UHDGLQJ
IXQFWLRQ FDOOV� ���
SURFHGXUH� ���
ZULWLQJ LQIRUPDWLRQ� ���

ZULWLQJ
HUURU ORJ FRQWHQWV� ���
IXQFWLRQ FDOOV� ���
SURFHGXUH� ���

HYHQW DUHD� ��

HYHQW VHUYLFH� ��� ��
VHUYLFH UHTXHVW FRPPDQG� ��
VHUYLFH UHTXHVW UHVSRQVH� ��

)
)&23<;� ��
PHPRU\ FDUGV� ��

ILOH WUDQVIHU SURJUDP� ��

ILOHV� WUDQVIHUULQJ� ��

),16 FRPPDQG UHFHSWLRQ� ���

),16 FRPPDQG WUDQVPLVVLRQ� ���

),16 FRPPDQGV
'$�� ���
'$�� ���
'$7$� ���
GDWD IRUPDW� ���
'1$� ���
*&17� ���
,&)� ���
OLVW
&9�VHULHV 3&V� ���
,6$ &RQWURO 8QLW� ���

05&� ���
UHVSRQVHV� ���
'$7$� ���
'1$ WR 6$�� ���
*&17� ���
,&)� ���
05&� ���
05(6� ���
569� ���
6,'� ���
65&� ���
65(6� ���

569� ���
6$�� ���
6$�� ���
VHUYLFHG E\ GULYHUV� ���
FOHDU HUURU ORJ� ���
ORRSEDFN WHVW� ���
UHDG FRQWUROOHU LQIRUPDWLRQ� ���
UHDG HUURU ORJ� ���
UHDG WLPH LQIRUPDWLRQ� ���
ZULWH WLPH LQIRUPDWLRQ� ���

6,'� ���
61$� ���
65&� ���

),16 IRUPDW� ���

),16 UHVSRQVH FRGHV� ���
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),16 UHVSRQVH UHFHSWLRQ� ���

),16 UHVSRQVH WUDQVPLVVLRQ� ���

)/$6+&03�(;(� ��

IORSS\ GLVN GULYH� VHWXS� ��

)250$7�&20� ��

IRUPDWWLQJ� ��
IODVK FDUGV� ��
)250$7�&20� ��
0(0&$5'�(;(� ��
3& FDUGV� ��
65$0 FDUGV� ��

)75$16� ��

* +
*&17� ���� ���

+DUG 'LVN 8QLW� ��� ��
+',6.�(;(� ��
PRXQWLQJ� ��

+',6.�(;(� ��

,
,&)� ���� ���

LQGLFDWRUV� ��� ���
,6$ &RQWURO 8QLW� ��
PHDQLQJV� ���

LQVWDOOLQJ
06�'26 FRQVROH WHUPLQDOV� ��
3& FDUGV� ��
9*$ ERDUG�NH\ERDUG� ��

,6$ %XV ([SDQGHU� ��� ��
PRXQWLQJ� ��

,6$ &RQWURO 8QLW� ��� ��� ��� ���
FRQVROH VHWXS� ��
GHIDXOW ILOH FRQILJXUDWLRQV� ��
GHIDXOW V\VWHP VHWXS ILOHV� ��
$872(;(&�%$7� ��
&21),*�6<6� ��
HGLWLQJ� ��
3&0�,1,� ��
67$5783�,1,� ��

GLPHQVLRQV� ���
GULYHV� FRQILJXULQJ� ��
)250$7�&20� ��
LQGLFDWRUV� ��
PHPRU\ FRQILJXUDWLRQ� ���
PRXQWLQJ� ��
QRPHQFODWXUH� ��
56����$�56���� FRPPXQLFDWLRQV FRQWURO VHWWLQJV� ��
VHULDO FRPPXQLFDWLRQV SRUW � VHWWLQJ� ��
6(783�(;(� ��
VSHFLILFDWLRQV� ���
VWDUW�XS� ��
V\VWHP VHWWLQJV� ��
XQLW QXPEHU VHWWLQJ� ��

,6$ 6XE�EDFNSODQH� ���
GLPHQVLRQV� ���
PRXQWLQJ� ��
VSHFLILFDWLRQV� ���

,6$ 6XE�EDFNSODQH� ��

/
OLQN DUHD UHDG� ���

OLQN DUHD ZULWH� ���

ORRSEDFN WHVW� ���

0 2
0(0&$5'�(;(� ��

PHPRU\� FRQILJXUDWLRQ
,6$ &RQWURO 8QLW� ���
3&� ���

PHVVDJHV� ��

PRGHOV� OLVW� ���

PRXQWLQJ
+DUG 'LVN 8QLW� ��
,6$ %XV ([SDQGHU� ��
,6$ &RQWURO 8QLW� ��
,6$ 6XE�EDFNSODQH� ��
56����& GHYLFHV� ��
56����$�56���� GHYLFHV� ��

05&� ���� ���

05(6� ���

06�'26 FRQVROH WHUPLQDOV� LQVWDOOLQJ� ��

06�)/$6+�6<6� ��

RSHUDWLRQV� ��
EDVLF IORZ� ��

3
3& &DUG ,QWHUIDFH %RDUG� ��� ��� ��� ��� ���
GLPHQVLRQV� ���
LQVWDOOLQJ DQG UHPRYLQJ� ��
QRPHQFODWXUH� ��
VKRUW�FLUFXLW SLQ VHWWLQJ� ��
VSHFLILFDWLRQV� ���
V\VWHP GLVN FRQWHQWV FKDUW� ��

3& &DUG ,QWHUIDFH 'ULYHU� ��
VHWXS� ��� ��

3& FDUGV� ��� ��
DVVRFLDWHG GULYHUV� ��
FRS\LQJ ILOHV� ��
IRUPDWWLQJ� ��
SDUWLWLRQ LQIRUPDWLRQ� ��

LQVWDOOLQJ� ��
LQVWDOOLQJ GULYHUV� ��
DGYDQFHG PRGH� ��
TXLFN PRGH� ��
XVLQJ VHWXS SURJUDP� ��

UHPRYLQJ� ��
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3&0 3OXV� ��
KDUGZDUH UHTXLUHPHQWV� ��

3&0 3OXV GULYHUV� ��
&1),*1$0�(;(� ��
)/$6+&03�(;(� ��
06�)/$6+�6<6� ��
3&0$7$�6<6� ��
3&0&6)8/�(;(� ��
3&0))&6�(;(� ��
3&007'�(;(� ��
3&050$1�(;(� ��
3&06&'�(;(� ��
3&066�(;(� ��

3&0�(;(� ��

3&0�,1,� ��

3&0�� ��

3&0$7$�6<6� ��

3&0&,$� ��

3&0&6)8/�(;(� ��

3&0)',6.�(;(� ��

3&0))&6�(;(� ��

3&007'�(;(� ��

3&050$1�(;(� ��� ��

3&06&'�(;(� ��

3&066�(;(� ��

SHUVRQDO FRPSXWHU� VWDUW�XS� ��

SUHFDXWLRQV� JHQHUDO� �

3URJUDPPDEOH &RQWUROOHU� PHPRU\ FRQILJXUDWLRQ� ���

SURJUDPV� VDPSOHV� &38 %XV 'ULYHU� ���

4 5
TXLFN PRGH� GULYHU LQVWDOODWLRQ� ��

UHDG FRQWUROOHU LQIRUPDWLRQ� ���

UHDG HUURU ORJ� ���

UHDG WLPH LQIRUPDWLRQ� ���

UHDGLQJ LQIRUPDWLRQ UHVHUYHG IRU V\VWHP� ���

UHFHSWLRQ EXIIHU IOXVKLQJ� ���

UHFHSWLRQ VWDWXV LQTXLU\� ���

UHPRYLQJ� 3& FDUGV� ��

UHVHWWLQJ WKH 3HUVRQDO &RPSXWHU 8QLW� ���

520 GLVN FUHDWLRQ XWLOLW\� GLVN LPDJHV� ��

520 GLVN LPDJH ILOHV� ��

56����& GHYLFHV� PRXQWLQJ� ��

56����$�56���� GHYLFHV� PRXQWLQJ� ��

56&23<� ��

569� ���� ���
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VDYLQJ� DV GLVN LPDJHV� ��

6%86�6<6� ��
WURXEOHVKRRWLQJ� ��

VHUYLFH UHTXHVW
FRPPDQG� ��
UHVSRQVH� ��

VHUYLFHV
&38 %XV /LQN� ��
F\FOLF� ��
HYHQW� ��
UDQJHV� ��

VHWXS SURFHGXUHV� ��

6(783�(;(� ��

6,'� ���� ���

61$� ���

VSHFLILFDWLRQV
&38 %XV $GDSWHU %RDUG� ���
&38 %XV ([SDQGHU� ���
,6$ &RQWURO 8QLW� ���
,6$ 6XE�EDFNSODQH� ���
3& &DUG ,QWHUIDFH %RDUG� ���

65&� ���� ���

65(6� ���

VWDUW�XS� ,6$ &RQWURO 8QLW� ��

67$5783�,1,� ��

V\VWHP� ��
VHWWLQJV� ��

V\VWHP FRPSRQHQWV� �

V\VWHP FRQILJXUDWLRQ� FKDQJLQJ� ��

V\VWHP FRQILJXUDWLRQV� �
DSSOLFDWLRQ GHYHORSPHQW� �
RSHUDWLRQV� �

V\VWHP GLVN FRQWHQWV FKDUW
&38 %XV $GDSWHU %RDUG� ��
3& &DUG ,QWHUIDFH %RDUG� ��

V\VWHP�UHODWHG ILOHV� VDYLQJ� DV GLVN LPDJHV� ��

7
WLPHRXW YDOXH VHWWLQJ� ���

WUDQVIHUULQJ
GLVN LPDJHV� ��
ILOHV� ��

WURXEOHVKRRWLQJ� ���
),16 UHVSRQVH FRGHV� ���
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XQLW DGGUHVV LQTXLU\� ���

XQLW QXPEHU� ��
VHWWLQJ� ��

XVHU WLPHU VHUYLFH SURFHVVLQJ� ���

XWLOLWLHV
'(,167$/�(;(� ��
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3&050$1�(;(� ��
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9*$ PRQLWRU�NH\ERDUG� LQVWDOOLQJ� ��

ZULWH WLPH LQIRUPDWLRQ� ���

;�0RGHP� ��

=�0RGHP� ��
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :����(���

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW
� 0D\ ���� 2ULJLQDO SURGXFWLRQ
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