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1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHHG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR SURSHUW\�

'$1*(5 ,QGLFDWHV DQ LPPLQHQWO\ KD]DUGRXV VLWXDWLRQ ZKLFK� LI QRW DYRLGHG� ZLOO UHVXOW LQ GHDWK RU
VHULRXV LQMXU\�

:$51,1* ,QGLFDWHV D SRWHQWLDOO\ KD]DUGRXV VLWXDWLRQ ZKLFK� LI QRW DYRLGHG� FRXOG UHVXOW LQ GHDWK RU
VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV D SRWHQWLDOO\ KD]DUGRXV VLWXDWLRQ ZKLFK� LI QRW DYRLGHG� PD\ UHVXOW LQ PLQRU RU
PRGHUDWH LQMXU\� RU SURSHUW\ GDPDJH�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV
WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� RIWHQ PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ IRU DQ\�
WKLQJ HOVH�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ
RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� FKHFNOLVWV� HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJK�TXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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��� &30� )HDWXUHV DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6(&7,21 �
7HVW 5XQV DQG (UURU 3URFHVVLQJ ��� � � � � � � � � � � � � � � � � � � � �

��� ,QLWLDO 6\VWHP &KHFNV DQG 7HVW 5XQ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH &30� &\FOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDPPLQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7URXEOHVKRRWLQJ )ORZFKDUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0DLQWHQDQFH ,QVSHFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$SSHQGLFHV
$ 6WDQGDUG 0RGHOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 'LPHQVLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�

7KH &30� LV D FRPSDFW� KLJK�VSHHG 3URJUDPPDEOH &RQWUROOHU �3&� GHVLJQHG IRU FRQWURO RSHUDWLRQV LQ
V\VWHPV UHTXLULQJ IURP�� WR �� ,�2 SRLQWV SHU 3&� 7KHUH DUH WZRPDQXDOV GHVFULELQJ WKH VHWXS DQG RSHUD�
WLRQ RI WKH &30�� WKH &30� 2SHUDWLRQ 0DQXDO �WKLV PDQXDO� DQG WKH &40��&30��&30�$�650� 3UR�
JUDPPLQJ 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH V\VWHP FRQILJXUDWLRQ DQG LQVWDOODWLRQ RI WKH &30� DQG SURYLGHV D EDVLF
H[SODQDWLRQ RI RSHUDWLQJ SURFHGXUHV IRU WKH 3URJUDPPLQJ &RQVROHV DQG LQWURGXFHV WKH FDSDELOLWLHV RI WKH
6<60$& 6XSSRUW 6RIWZDUH �666�� 5HDG WKLV PDQXDO ILUVW WR DFTXDLQW \RXUVHOI ZLWK WKH &30��

7KH &40��&30��&30�$�650� 3URJUDPPLQJ 0DQXDO �:���� SURYLGHV GHWDLOHG GHVFULSWLRQV RI WKH
&30�·V SURJUDPPLQJ IXQFWLRQV� 7KH 6<60$& 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� &�VHULHV 3&V SUR�
YLGHV GHVFULSWLRQV RI 666 RSHUDWLRQV IRU WKH &30� DQG &�VHULHV 3&V� 7KH 6<60$&�&37 6XSSRUW 6RIW�
ZDUH 4XLFN 6WDUW *XLGH �:���� DQG 8VHU 0DQXDO �:���� SURYLGH GHVFULSWLRQV RI ODGGHU GLDJUDP RSHUD�
WLRQV LQ WKH :LQGRZV HQYLURQPHQW�

3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGH EHIRUH DWWHPSWLQJ
WR LQVWDOO DQG RSHUDWH WKH &30��

6HFWLRQ � JLYHV D EULHI RYHUYLHZ RI WKH VWHSV LQYROYHG LQ GHYHORSLQJ RI D &30� 6\VWHP� GHVFULEHV WKH
SRVVLEOH V\VWHP FRQILJXUDWLRQV� DQG GHVFULEHV WKH &30�·V VSHFLDO IHDWXUHV DQG IXQFWLRQV�

6HFWLRQ � SURYLGHV WKH WHFKQLFDO VSHFLILFDWLRQV RI WKH 8QLWV WKDW JR WRJHWKHU WR FUHDWH D &30� 3& DQG
GHVFULEHV WKH PDLQ FRPSRQHQWV RI WKH 8QLWV�

6HFWLRQ � GHVFULEHV KRZ WR LQVWDOO DQG ZLUH D &30� 3&�

6HFWLRQ � GHVFULEHV 666 FDSDELOLWLHV� KRZ WR FRQQHFW WKH 3URJUDPPLQJ &RQVROH� DQG KRZ WR SHUIRUP WKH
YDULRXV 3URJUDPPLQJ &RQVROH RSHUDWLRQV�

6HFWLRQ � GHVFULEHV KRZ WR SHUIRUP D WHVW UXQ DQG KRZ WR GLDJQRVH DQG FRUUHFW WKH KDUGZDUH DQG VRIW�
ZDUH HUURUV WKDW FDQ RFFXU GXULQJ 3& RSHUDWLRQ�

$SSHQGL[ $ SURYLGHV WDEOHV RI &30� 8QLWV DQG UHODWHG SURGXFWV�

$SSHQGL[ % SURYLGHV WKH GLPHQVLRQV RI &30� 8QLWV�

:$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�
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7KLV VHFWLRQ SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH 3URJUDPPDEOH &RQWUROOHU �3&� DQG UHODWHG GHYLFHV�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV VHFWLRQ LV LPSRUWDQW IRU WKH VDIH DQG UHOLDEOH DSSOLFDWLRQ RI WKH 3URJUDPPDEOH&RQ�
WUROOHU� <RXPXVW UHDG WKLV VHFWLRQ DQG XQGHUVWDQG WKH LQIRUPDWLRQ FRQWDLQHG EHIRUH DWWHPSWLQJ WR VHW XS RU RSHUDWH D
3& V\VWHP�

� ,QWHQGHG $XGLHQFH [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� *HQHUDO 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 6DIHW\ 3UHFDXWLRQV [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV [LLL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $SSOLFDWLRQ 3UHFDXWLRQV [LLL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�6DIHW\ 3UHFDXWLRQV
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� ,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 PD�
FKLQHV� 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 FKDUDFWHULVWLFV RI WKH SURGXFW DUH
VXIILFLHQW IRU WKH V\VWHPV� PDFKLQHV� DQG HTXLSPHQW� DQG EH VXUH WR SURYLGH WKH
V\VWHPV� PDFKLQHV� DQG HTXLSPHQW ZLWK GRXEOH VDIHW\ PHFKDQLVPV�
7KLV PDQXDO SURYLGHV LQIRUPDWLRQ IRU SURJUDPPLQJ DQG RSHUDWLQJ WKH 8QLW� %H
VXUH WR UHDG WKLV PDQXDO EHIRUH DWWHPSWLQJ WR XVH WKH 8QLW DQG NHHS WKLV PDQXDO
FORVH DW KDQG IRU UHIHUHQFH GXULQJ RSHUDWLRQ�

:$51,1* ,W LV H[WUHPHO\ LPSRUWDQW WKDW D 3& DQG DOO 3& 8QLWV EH XVHG IRU WKH VSHFLILHG
SXUSRVH DQG XQGHU WKH VSHFLILHG FRQGLWLRQV� HVSHFLDOO\ LQ DSSOLFDWLRQV WKDW FDQ
GLUHFWO\ RU LQGLUHFWO\ DIIHFW KXPDQ OLIH� <RX PXVW FRQVXOW ZLWK \RXU 20521
UHSUHVHQWDWLYH EHIRUH DSSO\LQJ D 3& 6\VWHP WR WKH DERYH�PHQWLRQHG
DSSOLFDWLRQV�

� 6DIHW\ 3UHFDXWLRQV

:$51,1* 'R QRW DWWHPSW WR WDNH DQ\ 8QLW DSDUW ZKLOH WKH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR
PD\ UHVXOW LQ HOHFWULF VKRFN�

:$51,1* 'R QRW WRXFK DQ\ RI WKH WHUPLQDOV RU WHUPLQDO EORFNV ZKLOH WKH SRZHU LV EHLQJ
VXSSOLHG� 'RLQJ VR PD\ UHVXOW LQ HOHFWULF VKRFN�

:$51,1* 'R QRW DWWHPSW WR GLVDVVHPEOH� UHSDLU� RU PRGLI\ DQ\ 8QLWV� $Q\ DWWHPSW WR GR VR
PD\ UHVXOW LQ PDOIXQFWLRQ� ILUH� RU HOHFWULF VKRFN�

&DXWLRQ ([HFXWH RQOLQH HGLW RQO\ DIWHU FRQILUPLQJ WKDW QR DGYHUVH HIIHFWV ZLOO EH FDXVHG
E\ H[WHQGLQJ WKH F\FOH WLPH� 2WKHUZLVH� WKH LQSXW VLJQDOV PD\ QRW EH UHDGDEOH�

&DXWLRQ &RQILUP VDIHW\ DW WKH GHVWLQDWLRQ QRGH EHIRUH WUDQVIHUULQJ D SURJUDP WR DQRWKHU
QRGH RU FKDQJLQJ WKH ,�2PHPRU\ DUHD� 'RLQJ HLWKHU RI WKHVH ZLWKRXW FRQILUPLQJ
VDIHW\ PD\ UHVXOW LQ LQMXU\�

&DXWLRQ 7LJKWHQ WKH VFUHZV RQ WKH WHUPLQDO EORFN RI WKH $& 3RZHU 6XSSO\ 8QLW WR WKH
WRUTXH VSHFLILHG LQ WKH RSHUDWLRQPDQXDO� 7KH ORRVH VFUHZVPD\ UHVXOW LQ EXUQLQJ
RU PDOIXQFWLRQ�
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� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV

&DXWLRQ 'R QRW RSHUDWH WKH FRQWURO V\VWHP LQ WKH IROORZLQJ SODFHV�

� /RFDWLRQV VXEMHFW WR GLUHFW VXQOLJKW�
� /RFDWLRQV VXEMHFW WR WHPSHUDWXUHV RU KXPLGLW\ RXWVLGH WKH UDQJH VSHFLILHG LQ
WKH VSHFLILFDWLRQV�

� /RFDWLRQV VXEMHFW WR FRQGHQVDWLRQ DV WKH UHVXOW RI VHYHUH FKDQJHV LQ WHPSHUD�
WXUH�

� /RFDWLRQV VXEMHFW WR FRUURVLYH RU IODPPDEOH JDVHV�
� /RFDWLRQV VXEMHFW WR GXVW �HVSHFLDOO\ LURQ GXVW� RU VDOWV�
� /RFDWLRQV VXEMHFW WR H[SRVXUH WR ZDWHU� RLO� RU FKHPLFDOV�
� /RFDWLRQV VXEMHFW WR VKRFN RU YLEUDWLRQ�

&DXWLRQ 7DNH DSSURSULDWH DQG VXIILFLHQW FRXQWHUPHDVXUHV ZKHQ LQVWDOOLQJ V\VWHPV LQ WKH
IROORZLQJ ORFDWLRQV�

� /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU IRUPV RI QRLVH�
� /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV�
� /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLRDFWLYLW\�
� /RFDWLRQV FORVH WR SRZHU VXSSOLHV�

&DXWLRQ 7KH RSHUDWLQJ HQYLURQPHQW RI WKH 3& 6\VWHP FDQ KDYH D ODUJH HIIHFW RQ WKH ORQ�
JHYLW\ DQG UHOLDELOLW\ RI WKH V\VWHP� ,PSURSHU RSHUDWLQJ HQYLURQPHQWV FDQ OHDG WR
PDOIXQFWLRQ� IDLOXUH� DQG RWKHU XQIRUHVHHDEOH SUREOHPV ZLWK WKH 3& 6\VWHP� %H
VXUH WKDW WKH RSHUDWLQJ HQYLURQPHQW LV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV DW LQVWDOOD�
WLRQ DQG UHPDLQV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV GXULQJ WKH OLIH RI WKH V\VWHP�

� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH 3& 6\VWHP�

:$51,1* $OZD\V KHHG WKHVH SUHFDXWLRQV� )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV
FRXOG OHDG WR VHULRXV RU SRVVLEO\ IDWDO LQMXU\�

� $OZD\V FRQQHFW WR D FODVV�� JURXQG �WR ���W RU OHVV� ZKHQ LQVWDOOLQJ WKH8QLWV�
1RW FRQQHFWLQJ WR D FODVV�� JURXQG PD\ UHVXOW LQ HOHFWULF VKRFN�

� $OZD\V WXUQ RII WKH SRZHU VXSSO\ WR WKH 3& EHIRUH DWWHPSWLQJ DQ\ RI WKH IROORZ�
LQJ� 1RW WXUQLQJ RII WKH SRZHU VXSSO\ PD\ UHVXOW LQ PDOIXQFWLRQ RU HOHFWULF
VKRFN�
� 0RXQWLQJ RU GLVPRXQWLQJ ,�2 8QLWV� &388QLWV� 0HPRU\ &DVVHWWHV� RU DQ\
RWKHU 8QLWV�

� $VVHPEOLQJ WKH 8QLWV�
� 6HWWLQJ ',3 VZLWFKHV RU URWDU\ VZLWFKHV�
� &RQQHFWLQJ RU ZLULQJ WKH FDEOHV�
� &RQQHFWLQJ RU GLVFRQQHFWLQJ WKH FRQQHFWRUV�

&DXWLRQ )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV FRXOG OHDG WR IDXOW\ RSHUDWLRQ RI WKH
3& RU WKH V\VWHP� RU FRXOG GDPDJH WKH 3& RU 3&8QLWV� $OZD\V KHHG WKHVH SUH�
FDXWLRQV�

� )DLO�VDIH PHDVXUHV PXVW EH WDNHQ E\ WKH FXVWRPHU WR HQVXUH VDIHW\ LQ WKH
HYHQW RI LQFRUUHFW� PLVVLQJ� RU DEQRUPDO VLJQDOV FDXVHG E\ EURNHQ VLJQDO OLQHV�
PRPHQWDU\ SRZHU LQWHUUXSWLRQV� RU RWKHU FDXVHV�



�$SSOLFDWLRQ 3UHFDXWLRQV

[LY

� ,QWHUORFN FLUFXLWV� OLPLW FLUFXLWV� DQG VLPLODU VDIHW\ PHDVXUHV LQ H[WHUQDO FLUFXLWV
�L�H�� QRW LQ WKH 3URJUDPPDEOH &RQWUROOHU� PXVW EH SURYLGHG E\ WKH FXVWRPHU�

� $OZD\V XVH WKH SRZHU VXSSO\ YROWDJH VSHFLILHG LQ WKH RSHUDWLRQ PDQXDOV� $Q
LQFRUUHFW YROWDJH PD\ UHVXOW LQ PDOIXQFWLRQ RU EXUQLQJ�

� 7DNH DSSURSULDWH PHDVXUHV WR HQVXUH WKDW WKH VSHFLILHG SRZHU ZLWK WKH UDWHG
YROWDJH DQG IUHTXHQF\ LV VXSSOLHG� %H SDUWLFXODUO\ FDUHIXO LQ SODFHV ZKHUH WKH
SRZHU VXSSO\ LV XQVWDEOH� $Q LQFRUUHFW SRZHU VXSSO\ PD\ UHVXOW LQPDOIXQFWLRQ�

� ,QVWDOO H[WHUQDO EUHDNHUV DQG WDNH RWKHU VDIHW\ PHDVXUHV DJDLQVW VKRUW�FLUFXLW�
LQJ LQ H[WHUQDO ZLULQJ� ,QVXIILFLHQW VDIHW\PHDVXUHV DJDLQVW VKRUW�FLUFXLWLQJPD\
UHVXOW LQ EXUQLQJ�

� 'R QRW DSSO\ YROWDJHV WR WKH ,QSXW 8QLWV LQ H[FHVV RI WKH UDWHG LQSXW YROWDJH�
([FHVV YROWDJHV PD\ UHVXOW LQ EXUQLQJ�

� 'R QRW DSSO\ YROWDJHV RU FRQQHFW ORDGV WR WKH 2XWSXW 8QLWV LQ H[FHVV RI WKH
PD[LPXP VZLWFKLQJ FDSDFLW\� ([FHVV YROWDJH RU ORDGV PD\ UHVXOW LQ EXUQLQJ�

� 'LVFRQQHFW WKH IXQFWLRQDO JURXQG WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH
WHVWV� 1RW GLVFRQQHFWLQJ WKH IXQFWLRQDO JURXQG WHUPLQDO PD\ UHVXOW LQ EXUQLQJ�

� ,QVWDOO WKH8QLW SURSHUO\ DV VSHFLILHG LQ WKH RSHUDWLRQPDQXDO� ,PSURSHU LQVWDOOD�
WLRQ RI WKH 8QLW PD\ UHVXOW LQ PDOIXQFWLRQ�

� %H VXUH WKDW DOO WKH PRXQWLQJ VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU
VFUHZV DUH WLJKWHQHG WR WKH WRUTXH VSHFLILHG LQ WKH UHOHYDQW PDQXDOV� ,QFRUUHFW
WLJKWHQLQJ WRUTXH PD\ UHVXOW LQ PDOIXQFWLRQ�

� /HDYH WKH ODEHO DWWDFKHG WR WKH 8QLW ZKHQ ZLULQJ� 5HPRYLQJ WKH ODEHO PD\ UH�
VXOW LQ PDOIXQFWLRQ�

� 5HPRYH WKH ODEHO DIWHU WKH FRPSOHWLRQ RI ZLULQJ WR HQVXUH SURSHU KHDW GLVVLSD�
WLRQ� /HDYLQJ WKH ODEHO DWWDFKHG PD\ UHVXOW LQ PDOIXQFWLRQ�

� 8VH FULPS WHUPLQDOV IRU ZLULQJ� 'R QRW FRQQHFW EDUH VWUDQGHG ZLUHV GLUHFWO\ WR
WHUPLQDOV� &RQQHFWLRQ RI EDUH VWUDQGHG ZLUHV PD\ UHVXOW LQ EXUQLQJ�

� 'RXEOH�FKHFN DOO WKH ZLULQJ EHIRUH WXUQLQJ RQ WKH SRZHU VXSSO\� ,QFRUUHFW ZLU�
LQJ PD\ UHVXOW LQ EXUQLQJ�

� 0RXQW WKH 8QLW RQO\ DIWHU FKHFNLQJ WKH WHUPLQDO EORFN FRPSOHWHO\�
� %H VXUH WKDW WKH WHUPLQDO EORFNV� 0HPRU\ 8QLWV� H[SDQVLRQ FDEOHV� DQG RWKHU
LWHPV ZLWK ORFNLQJ GHYLFHV DUH SURSHUO\ ORFNHG LQWR SODFH� ,PSURSHU ORFNLQJ
PD\ UHVXOW LQ PDOIXQFWLRQ�

� &KHFN WKH XVHU SURJUDP IRU SURSHU H[HFXWLRQ EHIRUH DFWXDOO\ UXQQLQJ LW RQ WKH
8QLW� 1RW FKHFNLQJ WKH SURJUDP PD\ UHVXOW LQ DQ XQH[SHFWHG RSHUDWLRQ�

� &RQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU LQ WKH V\VWHP EHIRUH DWWHPSWLQJ DQ\ RI
WKH IROORZLQJ� 1RW GRLQJ VR PD\ UHVXOW LQ DQ XQH[SHFWHG RSHUDWLRQ�
� &KDQJLQJ WKH RSHUDWLQJ PRGH RI WKH 3&�
� )RUFH�VHWWLQJ�IRUFH�UHVHWWLQJ DQ\ ELW LQ PHPRU\�
� &KDQJLQJ WKH SUHVHQW YDOXH RI DQ\ ZRUG RU DQ\ VHW YDOXH LQ PHPRU\�

� 5HVXPH RSHUDWLRQ RQO\ DIWHU WUDQVIHUULQJ WR WKH QHZ &38 8QLW WKH FRQWHQWV RI
WKH'0DQG+5$UHDV UHTXLUHG IRU UHVXPLQJ RSHUDWLRQ� 1RW GRLQJ VRPD\ UHVXOW
LQ DQ XQH[SHFWHG RSHUDWLRQ�

� 'R QRW SXOO RQ WKH FDEOHV RU EHQG WKH FDEOHV EH\RQG WKHLU QDWXUDO OLPLW� 'RLQJ
HLWKHU RI WKHVH PD\ EUHDN WKH FDEOHV�

� 'R QRW SODFH REMHFWV RQ WRS RI WKH FDEOHV� 'RLQJ VR PD\ EUHDN WKH FDEOHV�
�:KHQ UHSODFLQJ SDUWV� EH VXUH WR FRQILUP WKDW WKH UDWLQJ RI D QHZ SDUW LV FRUUHFW�
1RW GRLQJ VR PD\ UHVXOW LQ PDOIXQFWLRQ RU EXUQLQJ�

� %HIRUH WRXFKLQJ WKH 8QLW� EH VXUH WR ILUVW WRXFK D JURXQGHG PHWDOOLF REMHFW LQ
RUGHU WR GLVFKDUJH DQ\ VWDWLF EXLOW�XS� 1RW GRLQJ VRPD\ UHVXOW LQ PDOIXQFWLRQ RU
GDPDJH�
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� 'R QRW WRXFK WKH ([SDQVLRQ ,�2 8QLW &RQQHFWLQJ &DEOH ZKLOH WKH SRZHU LV
EHLQJ VXSSOLHG LQ RUGHU WR SUHYHQW DQ\ PDOIXQFWLRQ GXH WR VWDWLF HOHFWULFLW\�

&DXWLRQ $OZD\V FOHDU PHPRU\ EHIRUH EHJLQQLQJ WR SURJUDP WKH &30�� $OWKRXJK
PHPRU\ LV FOHDUHG EHIRUH WKH &38 8QLW LV VKLSSHG �H[FHSW IRU ELWV ZLWK VSHFLILF
IXQFWLRQV�� $5 ����� ZKLFK WXUQV 21ZKHQ WKH LQWHUQDO FDSDFLWRU FDQQRW EDFN XS
PHPRU\� PD\ KDYH WXUQHG 21 GXULQJ VKLSPHQW�

&DXWLRQ ,I WKH&30�ZLOO EH WXUQHG RII IRU SHULRGV H[FHHGLQJ WKH GDWD EDFNXS SHULRG RI WKH
LQWHUQDO FDSDFLWRU� GHVLJQ WKH V\VWHP VR WKDW LW ZLOO QRW EH LQIOXHQFHG LI GDWD LQ WKH
'0� +5� DQG &17 DUHDV LV FOHDUHG ZKHQ SRZHU LV WXUQHG RII�

&DXWLRQ (LWKHU VZLWFK WKH &30� WR 581 RU 021,725PRGH� RU WXUQ RII DQG RQ SRZHU WR
WKH&30�DIWHU FKDQJLQJ IURPD3URJUDPPLQJ'HYLFH DQ\ GDWD WKDW LV EDFNHG XS
LQ IODVK PHPRU\� 7KLV GDWD LQFOXGHV WKH XVHU SURJUDP� UHDG�RQO\ '0 DUHD �'0
���� WR '0 ������ DQG WKH 3& 6HWXS �'0 ���� WR '0 ������

� 7KH XVHU SURJUDP DQGPHPRU\ DUHD GDWD LQ WKH &30� DUH EDFNHG XS HLWKHU E\
DQ LQWHUQDO FDSDFLWRU RU LQ IODVK PHPRU\ DV VKRZQ LQ WKH IROORZLQJ WDEOH�

%DFNXS PHWKRG 'DWD
,QWHUQDO FDSDFLWRU 5HDG�ZULWH '0 DUHD �'0 ���� WR '0 ����� '0 ����� DQG

'0 �����

(UURU ORJ DUHD �'0 ���� WR '0 �����

+5 DUHD �+5 �� WR +5 ���

&RXQWHU DUHD �&17 ��� WR &17 ����
)ODVK PHPRU\ 8VHU SURJUDP

5HDG�RQO\ '0 DUHD �'0 ���� WR '0 �����

3& 6HWXS �'0 ���� WR '0 �����

1RWH �� 7KH ,5� 75� /5� DQG WLPHU DUHDV DUH QRW QRUPDOO\ EDFNHG XS ZKHQ SRZHU LV
WXUQHG RII DQG DOO FRQWHQWV ZLOO EH FOHDUHG WKH QH[W WLPH SRZHU LV WXUQHG RQ�
�7KH 3&6HWXS VHWWLQJ LQ '0���� FDQ EH XVHG WR EDFN XS WKLV GDWD� 5HIHU WR
GHWDLOV RQ WKH 3& 6HWXS ODWHU LQ WKLV PDQXDO IRU GHWDLOV��

�� 7KH ELWV LQ WKH $5 DQG 65 DUHDV KDYH VSHFLDO IXQFWLRQV DQG DUH VHW DFFRUG�
LQJ WR WKHVH IXQFWLRQV ZKHQ SRZHU LV WXUQHG RQ�

� 7KH FDSDFLWRU EDFNXS WLPH GHSHQGV RQ WKH DPELHQW WHPSHUDWXUH� DV VKRZQ LQ
WKH IROORZLQJ JUDSK� 7KH EDFNXS WLPH� KRZHYHU� DVVXPHV WKDW WKH FDSDFLWRU LV
IXOO\ FKDUJHG� ZKLFK UHTXLUHV WKDW SRZHU EH VXSSOLHG WR WKH &38 8QLW FRQWLQX�
RXVO\ IRU DW OHDVW �� PLQXWHV�

%
D
F
N
X
S
WL
P
H
�G
D
\
V
�

$PELHQW WHPSHUDWXUH �E&�

��

��

�

�

�� �� ��



�$SSOLFDWLRQ 3UHFDXWLRQV

[YL

,I WKH SRZHU UHPDLQV RII IRU D SHULRG H[FHHGLQJ WKH GDWD EDFNXS SHULRG�
$5 ���� ZLOO WXUQ 21 WR LQGLFDWH WKDW WKH FDSDFLWRU FDQ QR ORQJHU EDFN XS GDWD
DQG WKH GDWD EDFNHG XS E\ WKH FDSDFLWRU ZLOO EH FOHDUHG� $5 ���� ZLOO UHPDLQ
21 XQOHVV LW LV WXUQHG 2)) XVLQJ ,�2 PRQLWRU RSHUDWLRQV� XVLQJ PHPRU\ FOHDU
RSHUDWLRQV� RU IURP WKH XVHU SURJUDP�
,I GHVLUHG� WKH 3& 6HWXS VHWWLQJ LQ '0 ���� FDQ EH VHW WR FUHDWH D IDWDO HUURU
DQG WKXV VWRS WKH V\VWHP ZKHQ $5 ���� JRHV 21�

� 7KH GDWD VWRUHG LQ IODVK PHPRU\ ZLOO QRW EH ORVW HYHQ LI SRZHU UHPDLQV RII IRU D
SHULRG H[FHHGLQJ WKH GDWD EDFNXS SHULRG� EHFDXVH WKH GDWD VWRUHG LQ IODVK
PHPRU\ ZLOO EH UHDG WR WKH &38 8QLW ZKHQ WKH &30� LV WXUQHG RQ�

� ,I WKH SRZHU LV WXUQHG RII ZLWKRXW FKDQJLQJ WKH PRGH IURP 352*5$0PRGH WR
581RU021,725PRGH DIWHU KDYLQJPDGH FKDQJHV LQ WKH GDWD WKDW LV EDFNHG
XS LQ IODVK PHPRU\� WKH FKDQJHV ZLOO QRW EH ZULWWHQ WR IODVK PHPRU\� ,I WKH
SRZHU LV WKHQ OHIW RII IRU PRUH WKDQ �� GD\V �DW ��E&�� WKH FKDQJHV �L�H�� WKH
FRQWHQWV RI WKH 5$0� ZLOO EH HUDVHG DQG WKH GDWD YDOXHV ZLOO EHFRPH XQGH�
ILQHG�



�

6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ GHVFULEHV WKH &30�·V VSHFLDO IHDWXUHV DQG IXQFWLRQV DQG VKRZV WKH SRVVLEOH V\VWHP FRQILJXUDWLRQV� 5HIHU WR WKH
3URJUDPPLQJ 0DQXDO �:���� IRU GHWDLOV RQ SURJUDPPLQJ DFWXDO RSHUDWLRQ�

��� &30� )HDWXUHV DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 7HUPLQDO ï ,5 %LW $OORFDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &38 8QLW DQG ([SDQVLRQ ,�2 8QLW &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � �
����� +RVW /LQN &RPPXQLFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ��WR�� &RPPXQLFDWLRQV /LQNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 17 /LQN &RPPXQLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3HULSKHUDO 'HYLFH &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HYLVHG 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� &30� )HDWXUHV DQG )XQFWLRQV

����� &30� )HDWXUHV
2QH�SLHFH &RQVWUXFWLRQ 7KH &30� LV D RQH�SLHFH 3& ZLWK��� ��� RU �� ,�2 WHUPLQDOV EXLOW LQWR WKH &38

8QLW�

&30����&'5�P ��� ,�2 7HUPLQDOV�

&30����&'5�P ��� ,�2 7HUPLQDOV�

&30����&'5�P ��� ,�2 7HUPLQDOV�
&30����&'5�P�9� ��� ,�2 7HUPLQDOV� �$YDLODEOH VRRQ�

([WUD ,�2 &DSDFLW\ $Q ([SDQVLRQ ,�2 8QLW FDQ EH FRQQHFWHG WR WKH &38 8QLW WR DGG DQ H[WUD �� ,�2
SRLQWV�
%\ XVLQJ WKH &30����&'5�$�9� �$YDLODEOH VRRQ� RU &30����&'5�'�9�
�$YDLODEOH VRRQ�� ,�2 H[SDQVLRQ XS WR �� SRLQWV LV SRVVLEOH�

,QSXW )LOWHU )XQFWLRQ 7KH &30� LV HTXLSSHG ZLWK D ILOWHU IXQFWLRQ WR SUHYHQW LQFRUUHFW RSHUDWLRQ
FDXVHG E\ FKDWWHU RU QRLVH LQ WKH LQSXW VLJQDO� 7KH XVHU FDQ VHOHFW DQ LQSXW WLPH
FRQVWDQW RI � PV� � PV� � PV� � PV� �� PV� �� PV� �� PV� RU ��� PV�

/RZ�PDLQWHQDQFH 'HVLJQ )ODVK PHPRU\ SURYLGHV PHPRU\ EDFNXS ZLWKRXW D EDWWHU\�

&RQIRUPV WR (& 'LUHFWLYHV 7KH &30� 3&V FRQIRUP WR (& GLUHFWLYHV �(0& DQG ORZ�YROWDJH GLUHFWLYHV�� VR
WKH\ FDQ EH LQFRUSRUDWHG LQ HTXLSPHQW GHVWLQHG IRU WKH (&� &RQWDFW \RXU
20521 UHSUHVHQWDWLYH IRU PRUH GHWDLOV�

,QSXW ,QWHUUXSWV 7KH &30����&'5�P 3&V FDQ KDQGOH � LQWHUUXSW LQSXWV� WKH &30����&'5�P
DQG &30����&'5�P �&30����&'5�P�9� �$YDLODEOH VRRQ�� 3&V FDQ KDQGOH
� LQWHUUXSW LQSXWV� ,Q DGGLWLRQ WR QRUPDO LQSXW LQWHUUXSWV� WKH &30� KDV D FRXQWHU
PRGH WKDW FRXQWV KLJK�VSHHG LQSXW VLJQDOV DQG WULJJHUV LQWHUUXSWV DW IL[HG FRXQW
PXOWLSOHV�

4XLFN�UHVSRQVH ,QSXWV 4XLFN�UHVSRQVH LQSXWV FDQ GHWHFW LQSXW VLJQDOV ZLWK D SXOVH ZLGWK DV VKRUW DV
��� PV UHJDUGOHVV RI WKHLU WLPLQJ GXULQJ WKH 3& F\FOH� 4XLFN�UHVSRQVH LQSXWV
DQG LQWHUUXSW LQSXWV XVH WKH VDPH LQSXW WHUPLQDOV�

,QWHUYDO 7LPHU &30� 3&V KDYH D KLJK�VSHHG LQWHUYDO WLPHU ZKLFK FDQ EH VHW IURP ��� PV WR
������ PV� 7KH WLPHU FDQ EH VHW WR WULJJHU D VLQJOH LQWHUUXSW �RQH�VKRW PRGH� RU
UHSHDW VFKHGXOHG LQWHUUXSWV �VFKHGXOHG LQWHUUXSW PRGH��

&30� )HDWXUHV DQG )XQFWLRQV 6HFWLRQ ���



�

+LJK�VSHHG &RXQWHU &30� 3&V KDYH D KLJK�VSHHG FRXQWHU WKDW FDQ EH XVHG LQ LQFUHPHQWDO PRGH RU
XS�GRZQ PRGH� 7KH KLJK�VSHHG FRXQWHU FDQ EH FRPELQHG ZLWK LQSXW LQWHUUXSWV
WR SHUIRUP WDUJHW YDOXH FRQWURO RU ]RQH FRPSDULVRQ FRQWURO WKDW LVQ·W DIIHFWHG E\
WKH 3&·V F\FOH WLPH�

$QDORJ 6HWWLQJ )XQFWLRQ 7KH&30�3&VKDYH � DQDORJ YROXPH FRQWUROV WKDW FDQ EH XVHG WRPDNHPDQXDO
DQDORJ VHWWLQJV�

+RVW /LQN &RPPXQLFDWLRQV 7KH &30� 3&V DUH FRPSDWLEOH ZLWK WKH +RVW /LQN� ZKLFK DOORZV FRPPXQLFD�
WLRQV ZLWK SHUVRQDO FRPSXWHUV� 7KH &30� XVLQJ WKH +RVW /LQN FDQ DOVR FRPPX�
QLFDWH ZLWK 3URJUDPPDEOH 7HUPLQDO XVLQJ KRVW OLQN FRPPDQGV�

$Q56����&$GDSWHU LV XVHG IRU ��WR�� FRPPXQLFDWLRQV DQG DQ56����$GDSWHU
LV XVHG IRU ��WR�Q FRPPXQLFDWLRQV�

��WR�� /LQN $ GDWD OLQN FDQ EH FUHDWHG ZLWK D GDWD DUHD LQ DQRWKHU &30�� &40�� RU &���+6
3&� $Q 56����& $GDSWHU LV XVHG WR PDNH WKH ��WR�� FRQQHFWLRQ�

17 /LQN &RPPXQLFDWLRQV +LJK�VSHHG RSHUDWLRQV FDQ EH DFKLHYHG E\ SURYLGLQJ D GLUHFW DFFHVV E\ FRQ�
QHFWLQJ WKH &30� WR WKH 3URJUDPPDEOH 7HUPLQDO WKURXJK WKH 17 /LQN ,QWHUIDFH�
$Q 56���� $GDSWHU LV XVHG IRU WKLV FRQQHFWLRQ�

6WDQGDUG 3HULSKHUDO 'HYLFHV 7KH &30� XVHV WKH VDPH 3URJUDPPLQJ &RQVROHV� 6<60$&6XSSRUW 6RIWZDUH
�666�� DQG /DGGHU 6XSSRUW 6RIWZDUH �/66� DV WKH 0LQL +�W\SH DQG &40� 3&V�

3URJUDPPLQJ RSHUDWLRQ LV SRVVLEOH WKURXJK WKH 37 VFUHHQ E\ XVLQJ DQ 20521
37 WKDW KDV D EXLOW�LQ 3URJUDPPLQJ &RQVROH IXQFWLRQ�

����� ,�2 7HUPLQDO ï ,5 %LW $OORFDWLRQ

7KH IROORZLQJ WDEOH VKRZV ZKLFK ,5 ELWV DUH DOORFDWHG WR WKH ,�2 WHUPLQDOV RQ WKH
&30�·V &38 8QLW DQG ([SDQVLRQ ,�2 8QLW�

1RWH 7KH ([SDQVLRQ ,�2 8QLWV FRQVLVW RI PRGHOV ZLWK UHOD\ RXWSXW� 7KH ([SDQVLRQ ,�2
8QLWV FDQ DOVR EH FRQQHFWHG WR &30�$([SDQVLRQ ,�28QLWV �VLQN W\SH RU VRXUFH
W\SH� ZLWK WUDQVLVWRU RXWSXW� )RU PRUH LQIRUPDWLRQ DERXW WKH WUDQVLVWRU�RXWSXW
([SDQVLRQ ,�2 8QLWV RI WKH &30�$� UHIHU WR WKH &30�$ 2SHUDWLRQ 0DQXDO
�:�����

1XPEHU RI
,�2 7HUPLQDOV

&38 8QLW 7HUPLQDOV ([SDQVLRQ ,�2 8QLW 7HUPLQDOV 3RZHU
6XSSO\

0RGHO 1XPEHU
,�2 7HUPLQDOV
RQ WKH &38

8QLW
,QSXWV 2XWSXWV ,QSXWV 2XWSXWV

6XSSO\

�� � SRLQWV� � SRLQWV� �� SRLQWV� � SRLQWV� $& &30����&'5�$S

����� WR �����

S

����� WR �����

S

����� WR �����

S

����� WR ����� '& &30����&'5�'

�� �� SRLQWV� � SRLQWV� �� SRLQWV� � SRLQWV� $& &30����&'5�$S

����� WR �����

S

����� WR �����

S

����� WR �����

S

����� WR ����� '& &30����&'5�'

�� �� SRLQWV� �� SRLQWV� �� SRLQWV� � SRLQWV� $& &30����&'5�$S

����� WR �����

S

����� WR �����

S

����� WR �����

S

����� WR ����� '& &30����&'5�'

����� WR ����� ����� WR ����� �� SRLQWV�

����� WR �����

�� SRLQWV�

����� WR �����

$& &30����&'5�$�9�
�$YDLODEOH VRRQ�

����� WR �����

����� WR �����

����� WR �����

����� WR �����

'& &30����&'5�'�9�
�$YDLODEOH VRRQ�

3URJUDPPLQJ LV 3RVVLEOH
8VLQJ WKH 37

&30� )HDWXUHV DQG )XQFWLRQV 6HFWLRQ ���
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����� &30� )XQFWLRQV
$QDORJ 6HWWLQJ )XQFWLRQ &30� 3&V KDYH � DQDORJ YROXPH FRQWUROV WKDW FDQ EH XVHG WR PDNH DQDORJ

WLPHU DQG FRXQWHU VHWWLQJV PDQXDOO\� :KHQ RQH RI WKH YROXPH FRQWUROV LV WXUQHG�
WKH FRQWHQW RI WKH FRUUHVSRQGLQJ ,5ZRUG LV VHW DXWRPDWLFDOO\ EHWZHHQ � DQG ���
�%&'��

$GMXVW WKH YROXPH FRQWURO ZLWK D 3KLOOLSV�KHDG VFUHZGULYHU�

$QDORJ YROXPH FRQWURO �

$QDORJ YROXPH FRQWURO �

7KH IROORZLQJ WDEOH VKRZVZKLFK ,5ZRUGV DUH DOORFDWHG WR WKH DQDORJ FRQWUROV RQ
WKH &30�·V &38 8QLW�

&RQWURO &RUUHVSRQGLQJ ,5 ZRUG 6HWWLQJ UDQJH �%&'�
$QDORJ YROXPH FRQWURO � ,5 ��� ���� WR ����
$QDORJ YROXPH FRQWURO � ,5 ���

,QSXW )LOWHU )XQFWLRQ 7KH LQSXW WLPH FRQVWDQW IRU WKH&30�·V H[WHUQDO LQSXWV FDQ EH VHW WR �� �� �� �� ���
��� ��� RU ��� PV� ,QFUHDVLQJ WKH LQSXW WLPH FRQVWDQW FDQ UHGXFH WKH HIIHFWV RI
FKDWWHU RU QRLVH LQ WKH LQSXW VLJQDO�

,QSXW IURP DQ LQSXW GHYLFH
VXFK DV D OLPLW VZLWFK

,QSXW ELW VWDWXV

,QSXW WLPH FRQVWDQWW W

:LWK WKH &30�� DFWXDO UHVSRQVH WLPH IRU HDFK VHW LQSXW WLPH FRQVWDQW IRU ZRUG
��� LV GLIIHUHQW IURP WKDW IRU ZRUG ��� RU ODWHU�

6HW YDOXH :RUG ��� :RUG ��� RU ODWHU
� PV � WR ��� PV ��� WR ��� PV
� PV � WR ��� PV ��� WR ��� PV
� PV � WR ��� PV ��� WR ��� PV
� PV � WR ��� PV � WR ��� PV
�� PV �� WR ���� PV � WR � PV
�� PV �� WR ���� PV �� WR �� PV
�� PV �� WR ���� PV �� WR �� PV
��� PV ��� WR ����� PV �� WR �� PV

7KH LQSXW UHVSRQVH WLPH RI WKH &30� LV REWDLQHG ZLWK WKH IROORZLQJ�
� PV PD[� �KDUGZDUH SHUIRUPDQFH� � LQSXW WLPH FRQVWDQW �VHH DERYH WDEOH�
� F\FOH WLPH

&30� )HDWXUHV DQG )XQFWLRQV 6HFWLRQ ���
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,QSXW ,QWHUUXSWV 7KH &30����&'5�P 3&V KDYH � LQWHUUXSW LQSXW WHUPLQDOV DQG WKH
&30����&'5�P DQG &30����&'5�P 3&V KDYH � LQWHUUXSW LQSXW WHUPLQDOV�
7KHUH DUH WZR PRGHV IRU LQSXW LQWHUUXSWV� LQSXW LQWHUUXSW PRGH DQG FRXQWHU
PRGH�

�� �� ���� �� :KHQ DQ LQWHUUXSW RFFXUV LQ ,QSXW ,QWHUUXSW 0RGH� WKH PDLQ SURJUDP LV LQWHU�
UXSWHG DQG WKH LQWHUUXSW SURJUDP LV H[HFXWHG LPPHGLDWHO\� UHJDUGOHVV RI WKH
F\FOH WLPH�

�� ,Q &RXQWHU 0RGH� H[WHUQDO LQSXW VLJQDOV DUH FRXQWHG DW KLJK VSHHG �XS WR
� N+]� DQG DQ LQWHUUXSW LV JHQHUDWHG HDFK WLPH WKH FRXQW UHDFKHV WKH VHW
YDOXH� :KHQ DQ LQWHUUXSW RFFXUV� WKH PDLQ SURJUDP LV LQWHUUXSWHG DQG WKH
LQWHUUXSW SURJUDP LV H[HFXWHG� 7KH VHW YDOXH FDQ EH VHW IURP � WR �������

7KH IROORZLQJ GLDJUDP VKRZV WKH SURJUDP H[HFXWLRQ ZKHQ DQ LQWHUUXSW RFFXUV�

0DLQ SURJUDP

,QSXW LQWHUUXSW

,QWHUUXSW SURJUDP

029

$''

(1'

6%1��

029

5(7

3& PRGHO ,QSXW ELWV 5HVSRQVH WLPH
&30����&'5�P ,5 ����� WR ,5 ����� ��� PV

� N+ L & 0 G �&30����&'5�P
&30����&'5�P
&30����&'5�P�9� �$YDLODEOH VRRQ�

,5 ����� WR ,5 ����� �� N+] LQ &RXQWHU 0RGH�

1RWH :KHQ QRW XVLQJ DV LQWHUUXSW LQSXW WHUPLQDOV� WKH LQSXW ELWV ,5 ����� WR ,5 �����
FDQ EH XVHG DV QRUPDO LQSXW WHUPLQDOV�

5HIHU WR WKH&40��&30��&30�$�650�3URJUDPPLQJ 0DQXDO �:���� IRU VHW�
WLQJ DQG XVLQJ WKH LQSXW LQWHUUXSWV�

&30� )HDWXUHV DQG )XQFWLRQV 6HFWLRQ ���
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4XLFN�UHVSRQVH ,QSXWV 7KH &30����&'5�P 3&V KDYH � TXLFN�UHVSRQVH LQSXW WHUPLQDOV DQG WKH
&30����&'5�P���&'5�P 3&V KDYH � TXLFN�UHVSRQVH LQSXW WHUPLQDOV� �7KH
VDPH WHUPLQDOV DUH XVHG IRU TXLFN�UHVSRQVH LQSXWV DQG LQWHUUXSW LQSXWV��

4XLFN�UHVSRQVH LQSXWV KDYH DQ LQWHUQDO EXIIHU� VR LQSXW VLJQDOV VKRUWHU WKDQ RQH
F\FOH FDQ EH GHWHFWHG�

2YHUVHHLQJ
SURFHVVHV

3URJUDP
H[HFXWLRQ

,�2
UHIUHVKLQJ

2YHUVHHLQJ
SURFHVVHV

3URJUDP
H[HFXWLRQ

,�2
UHIUHVKLQJ

,QSXW VLJQDO
�������

,5 �����

2QH F\FOH

3& PRGHO ,QSXW ELWV 0LQ� LQSXW
SXOVH ZLGWK

&30����&'5�P ,5 ����� WR ,5 ����� ��� PV

&30����&'5�P
&30����&'5�P
&30����&'5�P�9� �$YDLODEOH VRRQ�

,5 ����� WR ,5 �����

&30� 3&V DUH HTXLSSHG ZLWK DQ LQWHUYDO WLPHU ZKLFK FDQ EH VHW IURP ��� PV WR
������� PV LQ XQLWV RI ��� PV� 7KH WLPHU FDQ EH VHW WR WULJJHU D VLQJOH LQWHUUXSW
�RQH�VKRW PRGH� RU UHSHDW VFKHGXOHG LQWHUUXSWV �VFKHGXOHG LQWHUUXSW PRGH��

0DLQ SURJUDP

,QWHUYDO WLPHU WLPH�RXW

,QWHUUXSW SURJUDP

029

$''

(1'

6%1��

029

5(7

0RGH )XQFWLRQ
2QH�VKRW *HQHUDWHV D VLQJOH LQWHUUXSW WKH ILUVW WLPH WKDW WKH WLPHU WLPHV

RXW�
6FKHGXOHG LQWHUUXSW *HQHUDWHV DQ LQWHUUXSW HDFK WLPH WKDW WKH WLPHU WLPHV RXW�

5HIHU WR WKH&40��&30��&30�$�650�3URJUDPPLQJ 0DQXDO �:���� IRU VHW�
WLQJ DQG XVLQJ WKH LQWHUYDO WLPHU IXQFWLRQ�

,QWHUYDO 7LPHU )XQFWLRQ
�6FKHGXOHG ,QWHUUXSWV�

&30� )HDWXUHV DQG )XQFWLRQV 6HFWLRQ ���
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+LJK�VSHHG &RXQWHU &30� 3&V KDYH D KLJK�VSHHG FRXQWHU WKDW FDQ EH XVHG LQ LQFUHPHQWDO PRGH RU
XS�GRZQ PRGH� 7KH KLJK�VSHHG FRXQWHU FDQ EH FRPELQHG ZLWK LQSXW LQWHUUXSWV
WR SHUIRUP WDUJHW YDOXH FRQWURO RU ]RQH FRPSDULVRQ FRQWURO WKDW LVQ·W DIIHFWHG E\
WKH 3&·V F\FOH WLPH�

&RXQW LQSXW

5HVHW LQSXW

6ROHQRLG

6HQVRU 5RWDU\ (QFRGHU

0RWRU
&RQWUROOHU

�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

0RWRU
FRQWUROOHU

0RGH ,QSXW IXQFWLRQV ,QSXW PHWKRG &RXQW
IUHTXHQF\

&RXQW
UDQJH

&RQWURO PHWKRGV

8S�'RZQ ������ $�SKDVH LQSXW
������ %�SKDVH LQSXW
������ =�SKDVH LQSXW

3KDVH�GLIIHUHQFH�
�� LQSXWV

��� N+] ï�����
WR
�����

7DUJHW YDOXH FRQWURO�
8S WR �� WDUJHW YDOXHV DQG LQWHUUXSW
VXEURXWLQH QXPEHUV FDQ EH
UHJLVWHUHG�

= L W O,QFUHPHQWDO ������ &RXQW LQSXW
������ 6HH QRWH�
������ 5HVHW LQSXW

,QGLYLGXDO LQSXWV ��� N+] �
WR
�����

=RQH FRPSDULVRQ FRQWURO�
8S WR � VHWV RI XSSHU OLPLW YDOXHV�
ORZHU OLPLW YDOXHV� DQG LQWHUUXSW
VXEURXWLQH QXPEHUV FDQ EH
UHJLVWHUHG�

1RWH ,Q LQFUHPHQWDO PRGH� WKLV LQSXW ������� FDQ EH XVHG DV DQ UHJXODU LQSXW�

5HIHU WR WKH&40��&30��&30�$�650�3URJUDPPLQJ 0DQXDO �:���� IRU VHW�
WLQJ DQG XVLQJ WKH KLJK�VSHHG FRXQWHU�

&30� )HDWXUHV DQG )XQFWLRQV 6HFWLRQ ���
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��� 6\VWHP &RQILJXUDWLRQ

����� &38 8QLW DQG ([SDQVLRQ ,�2 8QLW &RQILJXUDWLRQ

([SDQVLRQ ,�2 8QLW

&RQQHFWLQJ &DEOH

&30� &38 8QLW

&30� &38 8QLWV 7KH IROORZLQJ WDEOH GHVFULEHV WKH VL[ &30�&388QLWV� $OO RXWSXWV DUH UHOD\ RXW�
SXWV�

1XPEHU RI
,�2 WHUPLQDOV

,QSXWV 2XWSXWV 3RZHU
VXSSO\

0RGHO QXPEHU

�� � SRLQWV � SRLQWV $& &30����&'5�$S S
'& &30����&'5�'

�� �� SRLQWV � SRLQWV $& &30����&'5�$S S
'& &30����&'5�'

�� �� SRLQWV �� SRLQWV $& &30����&'5�$S S
'& &30����&'5�'
$& &30����&'5�$�9�

�$YDLODEOH VRRQ�
'& &30����&'5�'�9�

�$YDLODEOH VRRQ�

&30� ([SDQVLRQ ,�2 8QLW 7KH IROORZLQJ WDEOH GHVFULEHV WKH&30�([SDQVLRQ ,�28QLW� $OO RXWSXWV DUH UHOD\
RXWSXWV�

1XPEHU RI
,�2 WHUPLQDOV

,QSXWV 2XWSXWV 0RGHO QXPEHU

�� �� SRLQWV � SRLQWV &30����('5

� &30�$ ([SDQVLRQ ,�2 8QLWV ZLWK WUDQVLVWRU RXWSXW FDQ DOVR EH FRQQHFWHG WR D
&30� &38 8QLW�

� )RU WKH &30����&'5�P�9� �$YDLODEOH VRRQ�� DPD[LPXP RI WKUHH ([SDQVLRQ
,�2 8QLWV FDQ EH FRQQHFWHG� )RU RWKHU &388QLWV� RQO\ RQH ([SDQVLRQ ,�2 8QLW
FDQ EH FRQQHFWHG�

1RWH 'R QRW WRXFK WKH ([SDQVLRQ ,�2 8QLW &RQQHFWLQJ &DEOH ZKLOH WKH SRZHU LV EHLQJ
VXSSOLHG LQ RUGHU WR SUHYHQW DQ\ PDOIXQFWLRQ GXH WR VWDWLF HOHFWULFLW\�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���
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����� +RVW /LQN &RPPXQLFDWLRQV
+RVW /LQN FRPPXQLFDWLRQV ZKLFK DOORZV XS WR �� 20521 3&V WR EH FRQWUROOHG
IURP D KRVW FRPSXWHU� 7KH FRPSXWHU�3& FRQQHFWLRQV FDQ EH PDGH FRQQHFWRUV
VXFK DV 56����& DQG 56���� $GDSWHUV�

��WR�� &RPPXQLFDWLRQV 7KH IROORZLQJ GLDJUDP VKRZV WKH SRVVLEOH PHWKRGV IRU D ��WR�� FRQQHFWLRQ
EHWZHHQ D &30� DQG DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU�

,%0 3&�$7 RU
FRPSDWLEOH 56����& &DEOH

56����& $GDSWHU

&40��&,)��

&30� &38 8QLW

7KH IROORZLQJ GLDJUDP VKRZV WKH SRVVLEOH PHWKRGV IRU D FRQQHFWLRQ EHWZHHQ D
&30� 3& DQG DQ 20521 3URJUDPPDEOH 7HUPLQDO �D GLVSOD\ GHYLFH��

3URJUDPPDEOH 7HUPLQDO

56����& &DEOH

&30� &38 8QLW

56����& $GDSWHU

&RQQHFWLQJ WR D
3URJUDPPDEOH 7HUPLQDO

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

��WR�Q &RPPXQLFDWLRQV 7KH IROORZLQJ GLDJUDP VKRZV KRZ WR FRQQHFW XS WR �� &30� 3&V WR DQ ,%0
3&�$7 RU FRPSDWLEOH FRPSXWHU�

,%0 3&�$7 RU FRPSDWLEOH

56����& &DEOH

56���� &DEOH

�*�$��$/����(
/LQN $GDSWHU

&30� &38 8QLWV56���� $GDSWHUV

&30� 3&V
��� 3&V PD[��7KH PD[LPXP FDEOH OHQJWK RI 56���� VKRXOG EH ��� P�

$GDSWHUV DQG &DEOHV 7KH IROORZLQJ WDEOH OLVWV VRPHRI WKH$GDSWHUV DQG&DEOHV XVHG LQ+RVW /LQN FRP�
PXQLFDWLRQV�

1DPH 8VDJH 0RGHO 1XPEHU
56����& $GDSWHU &RQYHUWV WR SHULSKHUDO SRUW�OHYHO

L L
&30��&,)��

56���� $GDSWHU
S S S

FRPPXQLFDWLRQV� &30��&,)��
&RQQHFWLQJ &DEOHV 8VHG WR FRQQHFW ,%0 3&�$7 RU

FRPSDWLEOH FRPSXWHUV�
�&DEOH OHQJWK� ��� P�

&40��&,)��

/LQN $GDSWHU &RQYHUWV EHWZHHQ WKH 56����& DQG
56���� IRUPDWV�

�*�$��$/����(

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

����� ��WR�� &RPPXQLFDWLRQV /LQNV
$ GDWD OLQN FDQ EH FUHDWHG ZLWK D GDWD DUHD LQ DQRWKHU &30�� &40�� RU &���+6
3&� $Q 56����& $GDSWHU PXVW EH XVHG WR PDNH WKH ��WR�� FRQQHFWLRQ�

56����& &DEOH

&40��VHULHV 3&

&���+6�VHULHV 3&

&30� &38 8QLWV56����& $GDSWHUV

1DPH 8VDJH 0RGHO 1XPEHU
56����& $GDSWHU &RQYHUWV WR WKH 3HULSKHUDO 3RUW IRUPDW� &30��&,)��

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

����� 17 /LQN &RPPXQLFDWLRQV
8VLQJ WKH 17 /LQN� WKH &30� 3& FDQ FRQQHFWHG WR WKH 3URJUDPPDEOH 7HUPLQDO
�17 /LQN ,QWHUIDFH� WKURXJK DQ 56����& $GDSWHU�

3URJUDPPDEOH 7HUPLQDO

56����& &DEOH

&30� &38 8QLW56����& $GDSWHU

1DPH 8VDJH 0RGHO 1XPEHU
56����& $GDSWHU &RQYHUWV WR WKH 3HULSKHUDO 3RUW IRUPDW� &30��&,)��

����� 3HULSKHUDO 'HYLFH &RQQHFWLRQV
&30� SURJUDPPLQJ FDQ EH FUHDWHG RU HGLWHG ZLWK D 3URJUDPPLQJ &RQVROH RU D
SHUVRQDO FRPSXWHU UXQQLQJ WKH 6<60$& 6XSSRUW 6RIWZDUH �666��

3URJUDPPLQJ &RQVROH $ &40��352���( RU &���+�352���( 3URJUDPPLQJ &RQVROH FDQ EH FRQ�
QHFWHG WR WKH &30� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&40��352���( &���+�352���(

&���+�&1���

&30� &38 8QLW

1DPH 0RGHO 1XPEHU
&40��VHULHV 3URJUDPPLQJ &RQVROH
�7KH &RQQHFWLQJ &DEOH LV DWWDFKHG��

&40��352���(

&���+�VHULHV 3URJUDPPLQJ &RQVROH &���+�352���(
&���+�VHULHV &RQQHFWLQJ &DEOHV &DEOH OHQJWK� � P &���+�&1���J

&DEOH OHQJWK� � P &���+�&1���

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

$Q ,%0 3&�$7 RU FRPSDWLEOH SHUVRQDO FRPSXWHU UXQQLQJ 666 RU WKH 6<60$&�
&37 6XSSRUW 6RIWZDUH FDQ EH FRQQHFWHG WR WKH &30�$ DV VKRZQ LQ WKH IROORZ�
LQJ GLDJUDP� 5HIHU WR ����� +RVW /LQN &RQQHFWLRQV IRU D GLDJUDP VKRZLQJ WKH
VWDQGDUG ZLULQJ IRU WKH 56����& FDEOH�
$Q\ YHUVLRQ RI WKH 6XSSRUW 6RIWZDUH PD\ EH XVHG� 5HIHU WR ��� 6XSSRUW 6RIW�
ZDUH &DSDELOLWLHV IRU IXUWKHU GHWDLOV RQ LQVWDOOLQJ DQG XVLQJ 6XSSRUW 6RIWZDUH�

666

6<60$&�
&37

,%0 3&�$7 RU FRPSDWLEOH

56����& &DEOH

&40��&,)��

&30� &38 8QLW

56����& $GDSWHU

1DPH 8VDJH 0RGHO 1XPEHU
56����& $GDSWHU &RQYHUWV WR 3HULSKHUDO 3RUW IRUPDW OHYHO FRPPXQLFDWLRQV� &30��&,)��
&RQQHFWLQJ &DEOH 8VHG WR FRQQHFW ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV� �/HQJWK� ��� P� &40��&,)��

�VHH QRWH�
6<60$& 6XSSRUW 6RIWZDUH )RU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV ����µ GLVNV� �+'� &����=/�$7��(
6<60$&�&37 6XSSRUW
6RIWZDUH

)RU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV
����µ GLVNV ��+'� DQG &'520�

:6���&37%��(

1RWH 6SHFLI\ WKH PRGHO QXPEHU ZKHQ PDNLQJ D QHZ SXUFKDVH RI D SURGXFW�

6<60$& 6XSSRUW 6RIWZDUH
DQG 6<60$&�&37 6XSSRUW
6RIWZDUH

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

��� 5HYLVHG 6SHFLILFDWLRQV
7KH IROORZLQJ WDEOH VKRZV WKH FKDQJHV WKDW KDYH EHHQ PDGH LQ SURGXFW VSHFLIL�
FDWLRQV EHJLQQLQJZLWK ORWV SURGXFHG LQ -DQXDU\ ���� �'HFHPEHU ���� IRU VRPH
PRGHOV��

,WHP 3UHYLRXV VSHFLILFDWLRQV 1HZ VSHFLILFDWLRQV 5HOHYDQW SDJHV
,QSXW LQGLFDWRU RSHUDWLRQ
ZKHQ DQ HUURU RFFXUV

7KH LQSXW LQGLFDWRUV ZLOO
PDLQWDLQ WKH FXUUHQW VWDWXV
DQG ZLOO QRW FKDQJH ZLWK WKH
VWDWXV RI WKH LQSXW VLJQDO
ZKHQ D PHPRU\ HUURU� QR
(1' LQVWUXFWLRQ HUURU� RU
V\VWHP HUURU RFFXUV�

7KH LQSXW LQGLFDWRUV ZLOO
FKDQJH ZLWK WKH VWDWXV RI
WKH LQSXW VLJQDO ZKHQ D
PHPRU\ HUURU� QR (1'
LQVWUXFWLRQ HUURU� RU V\VWHP
HUURU RFFXUV�

,WHP ��� ,QSXW ,QGLFDWRUV� RQ
SDJH ���

0HPRU\ KROGLQJ RSHUDWLRQ
RI EXLOW�LQ FDSDFLWRU

,I WKH SRZHU UHPDLQV 2))
IRU D SHULRG H[FHHGLQJ WKH
GDWD EDFNXS SHULRG� WKH
FDSDFLWRU ZLOO QRW EH DEOH WR
EDFN XS GDWD DQG WKH
VWDWXV RI WKH GDWD EDFNHG
XS E\ WKH FDSDFLWRU
�5HDG�ZULWH '0 DUHD� (UURU
ORJ DUHD� +5 DUHD� DQG
&RXQWHU DUHD� ZLOO EHFRPH
XQVWDEOH�

,I WKH SRZHU UHPDLQV 2))
IRU D SHULRG H[FHHGLQJ WKH
GDWD EDFNXS SHULRG�
$5 ���� ZLOO WXUQ 21 WR
LQGLFDWH WKDW WKH FDSDFLWRU
FDQ QR ORQJHU EDFN XS GDWD
DQG WKH GDWD EDFNHG XS E\
WKH FDSDFLWRU �5HDG�ZULWH
'0 DUHD� (UURU ORJ DUHD�
+5 DUHD� DQG &RXQWHU
DUHD� ZLOO EH FOHDUHG� 7KH
3& 6HWXS VHWWLQJ LQ
'0 ���� FDQ EH VHW WR
FUHDWH D IDWDO HUURU DQG WKXV
VWRS WKH V\VWHP ZKHQ
$5 ���� JRHV 21�

3DJH [LLL DQG [Y XQGHU �
$SSOLFDWLRQ 3UHFDXWLRQV�

3DJH �� XQGHU �����
&KDUDFWHULVWLFV�

6HH DOVR LQIRUPDWLRQ RQ WKH
3& 6HWXS LQ WKH
&40��&30��&30�$�650�
3URJUDPPDEOH &RQWUROOHUV
3URJUDPPLQJ 0DQXDO �:�����

2QOLQH HGLWLQJ DQG FKDQJLQJ
VHW YDOXHV IURP WKH 666

,I XQVXSSRUWHG DGGUHVVHV
DUH VHW LQ WKH SURJUDP IRU
RSHUDQGV RU IRU VHW YDOXHV
IRU WLPHUV RU FRXQWHUV IURP
WKH 666 GXULQJ RQOLQH
HGLWLQJ� WKH YDOXHV ZLOO EH
DFFHSWHG� EXW D PHPRU\
HUURU ZLOO RFFXU LQ
021,725 RU 581 PRGH�

,I XQVXSSRUWHG DGGUHVVHV
DUH VHW LQ WKH SURJUDP IRU
RSHUDQGV RU IRU VHW YDOXHV
IRU WLPHUV RU FRXQWHUV IURP
WKH 666 GXULQJ RQOLQH
HGLWLQJ� HUURU PHVVDJHV ZLOO
EH GLVSOD\HG DQG WKH
YDOXHV ZLOO QRW EH DFFHSWHG�

����� &30� 5HVWULFWLRQV DQG
3UHFDXWLRQV

&RPPXQLFDWLRQV
SDUDPHWHUV IRU WKH
SHULSKHUDO SRUW

&RPPXQLFDWLRQV DUH QRW
SRVVLEOH LI XQVXSSRUWHG
VHWWLQJV DUH PDGH IRU WKH
SHULSKHUDO SRUW·V
FRPPXQLFDWLRQV
SDUDPHWHUV�

&RPPXQLFDWLRQV DUH
SRVVLEOH XVLQJ WKH IROORZLQJ
SDUDPHWHUV LI XQVXSSRUWHG
VHWWLQJV DUH PDGH IRU WKH
SHULSKHUDO SRUW·V
FRPPXQLFDWLRQV
SDUDPHWHUV�

0RGH� +RVW /LQN
6WDQGDUG IRUPDW

� VWDUW ELW
��ELW GDWD
(YHQ SDULW\
� VWRS ELWV
����� ESV EDXG

7UDQVPLVVLRQ GHOD\� 1RQH
8QLW QXPEHU� �

6HH LQIRUPDWLRQ RQ WKH 3&
6HWXS LQ WKH
&40��&30��&30�$�650�
3URJUDPPDEOH &RQWUROOHUV
3URJUDPPLQJ 0DQXDO�

5HYLVHG 6SHFLILFDWLRQV 6HFWLRQ ���



��

6(&7,21 �
8QLW 6SHFLILFDWLRQV DQG &RPSRQHQWV

7KLV VHFWLRQ SURYLGHV WKH WHFKQLFDO VSHFLILFDWLRQV RI WKH 8QLWV WKDW JR WRJHWKHU WR FUHDWH D &30� 3& DQG GHVFULEHV WKH PDLQ
FRPSRQHQWV RI WKH 8QLWV�

��� 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *HQHUDO 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDUDFWHULVWLFV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV $GDSWHU 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 8QLW &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &38 8QLW &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([SDQVLRQ ,�2 8QLW &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV $GDSWHU &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 6SHFLILFDWLRQV

����� *HQHUDO 6SHFLILFDWLRQV
,WHP &30����&'5�P &30����&'5�P &30����&'5�P

&30����&'5�P�9�
�VHH QRWH ��

6XSSO\ YROWDJH $& W\SH ��� WR ��� 9$&� ����� +]SS \ J
'& W\SH �� 9'&

2SHUDWLQJ YROWDJH UDQJH $& W\SH �� WR ��� 9$&S J J J
'& W\SH ���� WR ���� 9'&

3RZHU FRQVXPSWLRQ $& W\SH �� 9$ PD[�S
'& W\SH �� : PD[�

,QUXVK FXUUHQW �� $ PD[�
([WHUQDO SRZHU VXSSO\
�$& O �

6XSSO\ YROWDJH �� 9'&S SS \
�$& W\SH RQO\� 2XWSXW FDSDFLW\ ��� P$ �VHH QRWH�
,QVXODWLRQ UHVLVWDQFH �� 0W PLQ� �DW ��� 9'&� EHWZHHQ WKH H[WHUQDO $& WHUPLQDOV DQG

SURWHFWLYH HDUWK WHUPLQDOV

'LHOHFWULF VWUHQJWK ����� 9$& ����� +] IRU � PLQ EHWZHHQ WKH H[WHUQDO $& DQG SURWHFWLYH
HDUWK WHUPLQDOV� OHDNDJH FXUUHQW� �� P$ PD[�

1RLVH LPPXQLW\ ����� 9S�S� SXOVH ZLGWK� ��� WR � mV� ULVH WLPH� � QV �YLD QRLVH VLPXODWLRQ�
9LEUDWLRQ UHVLVWDQFH �� WR �� +]� ������PP DPSOLWXGH� �� WR ��� +]� DFFHOHUDWLRQ� ��� P�V�

��*� LQ ;� <� DQG = GLUHFWLRQV IRU �� PLQXWHV HDFK
�7LPH FRHIILFLHQW� � PLQXWHV � FRHIILFLHQW IDFWRU ��  WRWDO WLPH �� PLQXWHV�

6KRFN UHVLVWDQFH ��� P�V� ���*� WKUHH WLPHV HDFK LQ ;� <� DQG = GLUHFWLRQV
$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ï��� WR ���&

+XPLGLW\ ��� WR ��� �ZLWK QR FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH IURP FRUURVLYH JDV
7HUPLQDO VFUHZ VL]H 0�
*URXQGLQJ /HVV WKDQ ��� �
3RZHU LQWHUUXSW WLPH $& W\SH� �� PV PLQ�

'& W\SH� � PV PLQ�

�$ SRZHU LQWHUUXSWLRQ RFFXUV LI SRZHU IDOOV EHORZ ��� RI WKH UDWHG YROWDJH
IRU ORQJHU WKDQ WKH SRZHU LQWHUUXSW WLPH��

&38 8QLW ZHLJKW $& W\SH ��� J PD[� ��� J PD[� ��� J PD[�J
'& W\SH ��� J PD[� ��� J PD[� ��� J PD[�

([SDQVLRQ ,�2 8QLW ZHLJKW ��� J PD[�

1RWH �� :KHQ WKH H[WHUQDO SRZHU VXSSO\ SURYLGHV DQ H[FHVVLYH FXUUHQW RU LV VKRUW
FLUFXLWHG� WKH H[WHUQDO SRZHU VXSSO\ YROWDJH GURSV� 7KH 3& ZLOO� KRZHYHU�
FRQWLQXH WR RSHUDWH�

�� &30����&'5�P�9� ZLOO EH DYDLODEOH VRRQ�

6SHFLILFDWLRQV 6HFWLRQ ���



��

����� &KDUDFWHULVWLFV

,WHP &30����&'5�P &30����&'5�P &30����&'5�P
&30����&'5�P�9�

�VHH QRWH ��
&RQWURO PHWKRG 6WRUHG SURJUDP PHWKRG
,�2 FRQWURO PHWKRG &\FOLF VFDQ ZLWK GLUHFW RXWSXW� LPPHGLDWH UHIUHVK SURFHVVLQJ
3URJUDPPLQJ ODQJXDJH /DGGHU GLDJUDP
,QVWUXFWLRQ OHQJWK � VWHS SHU LQVWUXFWLRQ� � WR � ZRUGV SHU LQVWUXFWLRQ

7\SHV RI LQVWUXFWLRQV %DVLF LQVWUXFWLRQV� ��
6SHFLDO LQVWUXFWLRQV� �� W\SHV� ��� LQVWUXFWLRQV

([HFXWLRQ WLPH %DVLF LQVWUXFWLRQV� ���� WR ���� mV
6SHFLDO LQVWUXFWLRQV� ���� mV �029 LQVWUXFWLRQ�

3URJUDP FDSDFLW\ ����� ZRUGV
,QSXW ELWV ����� WR ����� �:RUGV QRW XVHG IRU LQSXW ELWV FDQ EH XVHG IRU ZRUN ELWV��
2XWSXW ELWV ����� WR ����� �:RUGV QRW XVHG IRU RXWSXW ELWV FDQ EH XVHG IRU ZRUN ELWV��
:RUN ELWV ��� ELWV� ����� WR ����� �:RUGV ,5 ��� WR ,5 ����
6SHFLDO ELWV �65 DUHD� ��� ELWV� ����� WR ����� �:RUGV ,5 ��� WR ,5 ����
7HPSRUDU\ ELWV �75 DUHD� � ELWV �75� WR 75��
+ROGLQJ ELWV �+5 DUHD� ��� ELWV� +5 ���� WR +5 ���� �:RUGV +5 �� WR +5 ���
$X[LOLDU\ ELWV �$5 DUHD� ��� ELWV� $5 ���� WR $5 ���� �:RUGV $5 �� WR $5 ���
/LQN ELWV �/5 DUHD� ��� ELWV� /5 ���� WR /5 ���� �:RUGV /5 �� WR /5 ���
7LPHUV�&RXQWHUV ��� WLPHUV�FRXQWHUV �7,0�&17 ��� WR 7,0�&17 ����

����PV WLPHUV� 7,0 ��� WR 7,0 ���
���PV WLPHUV �KLJK�VSHHG FRXQWHU�� 7,0 ��� WR 7,0 ��� �VHH QRWH ��
�WKH WLPHU QXPEHUV XVHG DUH WKH VDPH DV IRU WKH ����PV WLPHUV�
'HFUHPHQWLQJ FRXQWHUV DQG UHYHUVLEOH FRXQWHUV

'DWD PHPRU\ 5HDG�:ULWH� ����� ZRUGV �'0 ���� WR '0 �����
5HDG�RQO\� ��� ZRUGV �'0 ���� WR '0 �����

,QWHUUXSW SURFHVVLQJ ([WHUQDO LQWHUUXSWV� �
�5HVSRQVH WLPH� ��� PV PD[��

([WHUQDO LQWHUUXSWV� �
�5HVSRQVH WLPH� ��� PV PD[��

,QSXW LQWHUUXSWV � �
,QWHUYDO WLPHU LQWHUUXSWV � ���� WR ������� PV LQ 6FKHGXOHG ,QWHUUXSW 0RGH RU 6LQJOH ,QWHUUXSW 0RGH�
0HPRU\ SURWHFWLRQ +5 DQG UHDG�ZULWH '0 DUHD FRQWHQWV� DQG FRXQWHU YDOXHV PDLQWDLQHG GXULQJ SRZHU

LQWHUUXSWLRQV�
0HPRU\ EDFNXS )ODVK PHPRU\�

7KH SURJUDP� UHDG�RQO\ '0 DUHD� DQG 3& 6HWXS DUHD DUH EDFNHG XS ZLWKRXW D EDWWHU\�

&DSDFLWRU EDFNXS�
7KH UHDG�ZULWH '0 DUHD� HUURU ORJ DUHD� +5 DUHD� DQG FRXQWHU YDOXHV DUH EDFNHG XS E\ D
FDSDFLWRU IRU �� GD\V DW ��E&� 7KH FDSDFLWRU EDFNXS WLPH GHSHQGV RQ WKH DPELHQW
WHPSHUDWXUH� 6HH WKH JUDSK RQ WKH IROORZLQJ SDJH IRU GHWDLOV�

6HOI�GLDJQRVWLF IXQFWLRQV &38 8QLW IDLOXUH �ZDWFKGRJ WLPHU�� ,�2 EXV HUURU� DQG PHPRU\ IDLOXUH
3URJUDP FKHFNV 1R (1' LQVWUXFWLRQ� SURJUDPPLQJ HUURUV �FRQWLQXRXVO\ FKHFNHG GXULQJ RSHUDWLRQ�
+LJK�VSHHG FRXQWHU 2QH KLJK�VSHHG FRXQWHU� � N+] VLQJOH�SKDVH RU ��� N+] WZR�SKDVH �OLQHDU FRXQW PHWKRG�

,QFUHPHQW PRGH� � WR ������ ��� ELWV�
8S�'RZQ PRGH� ï������ WR ������ ��� ELWV�

4XLFN�UHVSRQVH LQSXWV 7KH VDPH LQSXWV DUH XVHG IRU TXLFN�UHVSRQVH LQSXWV DQG H[WHUQDO LQWHUUXSW LQSXWV�
�0LQ� LQSXW SXOV ZLGWK� ��� PV�

,QSXW WLPH FRQVWDQW &DQ EH VHW WR � PV� � PV� � PV� � PV� �� PV� �� PV� �� PV� RU ��� PV�
$QDORJ YROXPH VHWWLQJV � FRQWUROV �� WR ��� %&'�

1RWH �� 8VH 7,0 ��� WR 7,0 ��� ZKHQ FUHDWLQJ D WLPHU XVLQJ WKH KLJK�VSHHG WLPHU
LQVWUXFWLRQ WR SHUIRUP LQWHUUXSW SURFHVVLQJ�

�� &30����&'5�P�9� ZLOO EH DYDLODEOH VRRQ�

6SHFLILFDWLRQV 6HFWLRQ ���



��

0HPRU\ %DFNXS 7KH XVHU SURJUDP DQG PHPRU\ DUHD GDWD LQ WKH &30� DUH EDFNHG XS HLWKHU E\
DQ LQWHUQDO FDSDFLWRU RU LQ IODVK PHPRU\ DV VKRZQ LQ WKH IROORZLQJ WDEOH�

%DFNXS PHWKRG 'DWD
,QWHUQDO FDSDFLWRU 5HDG�ZULWH '0 DUHD �'0 ���� WR '0 ����� '0 ����� DQG

'0 �����

(UURU ORJ DUHD �'0 ���� WR '0 �����

+5 DUHD �+5 �� WR +5 ���

&RXQWHU DUHD �&17 ��� WR &17 ����
)ODVK PHPRU\ 8VHU SURJUDP

5HDG�RQO\ '0 DUHD �'0 ���� WR '0 �����

3& 6HWXS �'0 ���� WR '0 �����

1RWH �� 7KH ,5� 75� /5� DQG WLPHU DUHDV DUH QRW QRUPDOO\ EDFNHG XS ZKHQ SRZHU LV
WXUQHG RII DQG DOO FRQWHQWV ZLOO EH FOHDUHG WKH QH[W WLPH SRZHU LV WXUQHG RQ�
�7KH 3&6HWXS VHWWLQJ LQ '0���� FDQ EH XVHG WR EDFN XS WKLV GDWD� 5HIHU WR
GHWDLOV RQ WKH 3& 6HWXS ODWHU LQ WKLV PDQXDO IRU GHWDLOV��

�� 7KH ELWV LQ WKH $5 DQG 65 DUHDV KDYH VSHFLDO IXQFWLRQV DQG DUH VHW DFFRUG�
LQJ WR WKHVH IXQFWLRQV ZKHQ SRZHU LV WXUQHG RQ�

7KH FDSDFLWRU EDFNXS WLPH GHSHQGV RQ WKH DPELHQW WHPSHUDWXUH� DV VKRZQ LQ
WKH IROORZLQJ JUDSK� 7KH EDFNXS WLPH� KRZHYHU� DVVXPHV WKDW WKH FDSDFLWRU LV
IXOO\ FKDUJHG� ZKLFK UHTXLUHV WKDW SRZHU EH VXSSOLHG WR WKH &38 8QLW FRQWLQX�
RXVO\ IRU DW OHDVW �� PLQXWHV�
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$PELHQW WHPSHUDWXUH �E&�

��

��

�

�

�� �� ��

,I WKH SRZHU UHPDLQV RII IRU D SHULRG H[FHHGLQJ WKH GDWD EDFNXS SHULRG�
$5 ���� ZLOO WXUQ 21 WR LQGLFDWH WKDW WKH FDSDFLWRU FDQ QR ORQJHU EDFN XS GDWD
DQG WKH GDWD EDFNHG XS E\ WKH FDSDFLWRU ZLOO EH FOHDUHG� $5 ���� ZLOO UHPDLQ
21 XQOHVV LW LV WXUQHG 2)) XVLQJ ,�2 PRQLWRU RSHUDWLRQV� XVLQJ PHPRU\ FOHDU
RSHUDWLRQV� RU IURP WKH XVHU SURJUDP�

,I GHVLUHG� WKH 3& 6HWXS VHWWLQJ LQ '0 ���� FDQ EH VHW WR FUHDWH D IDWDO HUURU
DQG WKXV VWRS WKH V\VWHP ZKHQ $5 ���� JRHV 21�

7KH GDWD VWRUHG LQ IODVK PHPRU\ ZLOO QRW EH ORVW HYHQ LI SRZHU UHPDLQV RII IRU D
SHULRG H[FHHGLQJ WKH GDWD EDFNXS SHULRG� EHFDXVH WKH GDWD VWRUHG LQ IODVK
PHPRU\ ZLOO EH UHDG WR WKH &38 8QLW ZKHQ WKH &30� LV WXUQHG RQ�

,I WKH SRZHU LV WXUQHG RII ZLWKRXW FKDQJLQJ WKH PRGH IURP 352*5$0 PRGH WR
581 RU 021,725 PRGH DIWHU KDYLQJ PDGH FKDQJHV LQ WKH GDWD WKDW LV EDFNHG
XS LQ IODVK PHPRU\� WKH FKDQJHV ZLOO QRW EH ZULWWHQ WR IODVK PHPRU\� ,I WKH SRZHU
LV WKHQ OHIW RII IRU PRUH WKDQ �� GD\V �DW ��E&�� WKH FKDQJHV �L�H�� WKH FRQWHQWV RI
WKH 5$0� ZLOO EH HUDVHG DQG WKH GDWD YDOXHV ZLOO EHFRPH XQGHILQHG�

6SHFLILFDWLRQV 6HFWLRQ ���



��

(LWKHU VZLWFK WKH &30� WR 581 RU 021,725PRGH� RU WXUQ RII DQG RQ SRZHU WR
WKH&30�DIWHU FKDQJLQJ IURPD3URJUDPPLQJ'HYLFH DQ\ GDWD WKDW LV EDFNHG XS
LQ IODVK PHPRU\� 7KLV GDWD LQFOXGHV WKH XVHU SURJUDP� UHDG�RQO\ '0 DUHD �'0
���� WR '0 ������ DQG WKH 3& 6HWXS �'0 ���� WR '0 ������

����� ,�2 6SHFLILFDWLRQV

&38 8QLW ,QSXW 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQ
,QSXW YROWDJH �� 9'& �����ï���
,QSXW LPSHGDQFH ,1����� WR ,1������ � NW� RWKHU LQSXWV� ��� NW
,QSXW FXUUHQW ,1����� WR ,1������ �� P$ W\SLFDO� RWKHU LQSXWV� � P$ W\SLFDO
21 YROWDJH ���� 9'& PLQ�
2)) YROWDJH ��� 9'& PD[�
21 GHOD\ � WR ��� PV PD[� �GHIDXOW� � PV� �VHH QRWH��
2)) GHOD\ � WR ��� PV PD[� �GHIDXOW� � PV� �VHH QRWH��
&LUFXLW FRQILJXUDWLRQ ,1

&20

��� NW
�� NW�

,QSXW
/('

,QWHUQDO
&LUFXLWV

��� W
���� W�

1RWH )LJXUHV LQ SDUHQWKHVHV DUH IRU ,1����� WR ,1������

,1

1RWH 8VLQJ WKH 3& 6HWXS� �� �� �� �� ��� ��� ��� RU ��� PV FDQ EH VHOHFWHG� :KHQ
,1����� WKURXJK ,1����� DUH XVHG DV KLJK�VSHHG FRXQWHU LQSXWV� WKH GHOD\V
DUH DV VKRZQ LQ WKH IROORZLQJ WDEOH�

,QSXW ,QFUHPHQW PRGH 'LIIHUHQWLDO SKDVH PRGH
,1����� �$�SKDVH� � .+] ��� .+]
,1����� �%�SKDVH� 1RUPDO LQSXW
,1����� �=�SKDVH� 21� ��� mV PLQ�� 2)) GHOD\� ��� mV PLQ�

7KH PLQLPXP GHOD\ LV DV IROORZV�

,QFUHPHQW 0RGH �� .+] 0D[��

��� mV PLQ�

�� mV
PLQ�

21

2))
�� mV
PLQ�

$ SKDVH

6SHFLILFDWLRQV 6HFWLRQ ���



�

��

'LIIHUHQWLDO 3KDVH 0RGH ���� .+] 0D[��
,1����� �$ SKDVH�� ,1����� �% SKDVH�

21

2))

��� mV PLQ�

7� 7� 7� 7�

7� 7� 7� 7� � �� mV PLQ�

21

2))

3KDVH $

3KDVH %

,1����� �= SKDVH�

21

2))

��� mV PLQ�

��� mV
PLQ�

3KDVH =

:KHQ ,1����� WKURXJK ,1����� DUH XVHG DV LQWHUUXSW LQSXWV� WKH GHOD\ LV ���PV
PD[� 7KH GHOD\ LV PHDVXUHG IURP WKH WLPH WKDW WKH LQSXW JRHV 21 XQWLO WKH LQWHU�
UXSW VXEURXWLQH LV H[HFXWHG�

([SDQVLRQ ,�2 8QLW ,QSXW 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQ

,QSXW YROWDJH �� 9'& �����ï���
,QSXW LPSHGDQFH ��� NW
,QSXW FXUUHQW � P$ W\SLFDO
21 YROWDJH ���� 9'& PLQ�
2)) YROWDJH ��� 9'& PD[�
21 GHOD\ � WR ��� PV PD[� �GHIDXOW� � PV� �VHH QRWH��
2)) GHOD\ � WR ��� PV PD[� �GHIDXOW� � PV� �VHH QRWH��
&LUFXLW FRQILJXUDWLRQ ,1

&20

��� NW

,QSXW
/('

,QWHUQDO
&LUFXLWV��� W

,1

1RWH 8VLQJ WKH 3& 6HWXS� �� �� �� �� ��� ��� ��� RU ��� PV FDQ EH VHOHFWHG�

&DXWLRQ 'R QRW DSSO\ YROWDJH LQ H[FHVV RI WKH UDWHG YROWDJH WR WKH LQSXW WHUPLQDO� ,W PD\
UHVXOW LQ GDPDJH WR WKH SURGXFW RU ILUH�

6SHFLILFDWLRQV 6HFWLRQ ���
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&38 8QLW DQG ([SDQVLRQ ,�2 8QLW 2XWSXW 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQ

2XWSXW W\SH $OO RXWSXWV DUH UHOD\ RXWSXWV�

0D[� VZLWFKLQJ FDSDFLW\ � $� ��� 9$& �FRVf  ��
� $� �� 9'&
�� $�FRPPRQ�

0LQ� VZLWFKLQJ FDSDFLW\ �� P$� � 9'&

6HUYLFH OLIH RI UHOD\ (OHFWULFDO� ������� RSHUDWLRQV �UHVLVWLYH ORDG� ������� RSHUDWLRQV �LQGXFWLYH ORDG�
0HFKDQLFDO� ���������� RSHUDWLRQV

21 GHOD\ �� PV PD[�

2)) GHOD\ �� PV PD[�

&LUFXLW FRQILJXUDWLRQ 287

287

0D[LPXP
��� 9$&� � $
�� 9'&� � $

&20

2XWSXW
/('

,QWHUQDO
&LUFXLWV

&DXWLRQ 'R QRW FRQQHFW ORDGV RU DSSO\ YROWDJH LQ H[FHVV RI WKH PD[LPXP VZLWFKLQJ
FDSDFLW\ WR DQ RXWSXW WHUPLQDO� ,W PD\ UHVXOW LQ GDPDJH WR WKH SURGXFW RU ILUH�

����� &RPPXQLFDWLRQV $GDSWHU 6SHFLILFDWLRQV

56����& $GDSWHU 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQ

)XQFWLRQ &RQYHUWV EHWZHHQ WKH &026 IRUPDW �3& &38 8QLW VLGH� DQG WKH 56����& IRUPDW
�SHULSKHUDO GHYLFH VLGH��

,QVXODWLRQ 7KH 56����& �SHULSKHUDO GHYLFH VLGH� LV LVRODWHG E\ D '&�'& FRQYHUWRU DQG SKRWRFRXSOHU�

3RZHU VXSSO\ 3RZHU LV VXSSOLHG IURP WKH 3& &38 8QLW�

3RZHU FRQVXPSWLRQ ��� $ PD[�

%DXG UDWH ������ ESV PD[�

7UDQVPLVVLRQ GLVWDQFH 7RWDO OHQJWK��� P PD[�

9LEUDWLRQ UHVLVWDQFH �� WR �� +]� ������PP DPSOLWXGH

�� WR ��� +]� ��� P�V� ��*� DFFHOHUDWLRQ LQ ;� <� DQG = GLUHFWLRQV IRU �� PLQXWHV HDFK
�7LPH FRHIILFLHQW� � PLQXWHV � FRHIILFLHQW IDFWRU ��  WRWDO WLPH �� PLQXWHV�

6KRFN UHVLVWDQFH ��� P�V� ��� *� WKUHH WLPHV HDFK LQ ;� <� DQG = GLUHFWLRQV

$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&
6WRUDJH� ï��� WR ���&

+XPLGLW\ ��� WR ��� �ZLWK QR FRQGHQVDWLRQ�

$WPRVSKHUH 0XVW EH IUHH IURP FRUURVLYH JDV

:HLJKW ��� J PD[�

6SHFLILFDWLRQV 6HFWLRQ ���



��

56���� $GDSWHU 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQ

)XQFWLRQ &RQYHUWV EHWZHHQ WKH &026 IRUPDW �3& &38 8QLW VLGH� DQG WKH 56���� IRUPDW �SHULSKHUDO
GHYLFH VLGH��

,QVXODWLRQ 7KH 56���� �SHULSKHUDO GHYLFH VLGH� LV LVRODWHG E\ D '&�'& FRQYHUWRU DQG SKRWRFRXSOHU�
3RZHU VXSSO\ 3RZHU LV VXSSOLHG IURP WKH 3& &38 8QLW�
3RZHU FRQVXPSWLRQ ��� $ PD[�
%DXG UDWH ������ ESV PD[�
7UDQVPLVVLRQ GLVWDQFH 7RWDO OHQJWK� ��� P PD[�
9LEUDWLRQ UHVLVWDQFH �� WR �� +]� ������PP DPSOLWXGH

�� WR ��� +]� ��� P�V� ��*� DFFHOHUDWLRQ LQ ;� <� DQG = GLUHFWLRQV IRU �� PLQXWHV HDFK
�7LPH FRHIILFLHQW� � PLQXWHV � FRHIILFLHQW IDFWRU ��  WRWDO WLPH �� PLQXWHV�

6KRFN UHVLVWDQFH ��� P�V� ���*� WKUHH WLPHV HDFK LQ ;� <� DQG = GLUHFWLRQV
$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ï��� WR ���&

+XPLGLW\ ��� WR ��� �ZLWK QR FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH IURP FRUURVLYH JDV
:HLJKW ��� J PD[�

��� 8QLW &RPSRQHQWV

����� &38 8QLW &RPSRQHQWV

&30����&'5�P

�� 3RZHU VXSSO\ LQSXW WHUPLQDOV

�� )XQFWLRQDO HDUWK WHUPLQDO �$& SRZHU VXSSO\ W\SH RQO\�

�� 3URWHFWLYH HDUWK WHUPLQDO

�� ,QSXW WHUPLQDOV

��� $QDORJ YROXPH FRQWUROV

��� 3HULSKHUDO 3RUW

�� 3& VWDWXV LQGLFDWRUV

�� ,QSXW LQGLFDWRUV

��� ([SDQVLRQ ,�2 8QLW FRQQHFWRU

�� 2XWSXW LQGLFDWRUV

�� 3RZHU VXSSO\ RXWSXW WHUPLQDOV
�$& W\SH RQO\�

�� 2XWSXW WHUPLQDOV

8QLW &RPSRQHQWV 6HFWLRQ ���



��

&30����&'5�P

&30����&'5�P
&30����&'5�P�9� �VHH QRWH�

1RWH &30����&'5�P�9� ZLOO EH DYDLODEOH VRRQ

&38 8QLW &RPSRQHQW 'HVFULSWLRQV
�� �� ���� �� 3RZHU 6XSSO\ ,QSXW 7HUPLQDOV

&RQQHFW WKH SRZHU VXSSO\ ���� WR ��� 9$& RU �� 9'&� WR WKHVH WHUPLQDOV�

�� )XQFWLRQDO (DUWK 7HUPLQDO � �

%H VXUH WR JURXQG WKLV WHUPLQDO �$&�W\SH 3&V RQO\� WR HQKDQFH LPPXQLW\ WR
QRLVH DQG UHGXFH WKH ULVN RI HOHFWULF VKRFN�

�� 3URWHFWLYH (DUWK 7HUPLQDO � �

%H VXUH WR JURXQG WKLV WHUPLQDO WR UHGXFH WKH ULVN RI HOHFWULF VKRFN�

�� 3RZHU 6XSSO\ 2XWSXW 7HUPLQDOV

&30� 3&V DUH HTXLSSHG ZLWK WKHVH ���9'& SRZHU RXWSXW WHUPLQDOV WR VXS�
SO\ SRZHU WR LQSXW GHYLFHV �$&�W\SH 3&V RQO\��

�� ,QSXW 7HUPLQDOV

&RQQHFW WR WKH LQSXW FLUFXLWV�

�� 2XWSXW 7HUPLQDOV

&RQQHFW WR WKH RXWSXW FLUFXLWV�

8QLW &RPSRQHQWV 6HFWLRQ ���



��

�� 3& 6WDWXV ,QGLFDWRUV
7KHVH LQGLFDWRUV VKRZ WKH RSHUDWLQJ VWDWXV RI WKH 3&� DV VKRZQ LQ WKH IRO�
ORZLQJ WDEOH�

,QGLFDWRU 6WDWXV 0HDQLQJ
32:(5 �JUHHQ� 21 3RZHU LV EHLQJ VXSSOLHG WR WKH 3&��J �

2)) 3RZHU LVQ·W EHLQJ VXSSOLHG WR WKH 3&�
581 �JUHHQ� 21 7KH 3& LV RSHUDWLQJ LQ 581 RU 021,725 PRGH��J �

2)) 7KH 3& LV LQ 352*5$0 PRGH RU D IDWDO HUURU
KDV RFFXUUHG�

(5525�$/$50
� G�

21 $ IDWDO HUURU KDV RFFXUUHG� �3& RSHUDWLRQ VWRSV���
�UHG� )ODVKLQJ $ QRQ�IDWDO HUURU KDV RFFXUUHG� �3& RSHUDWLRQ

FRQWLQXHV��
2)) ,QGLFDWHV QRUPDO RSHUDWLRQ�

&200 �RUDQJH� 21 'DWD LV EHLQJ WUDQVIHUUHG YLD WKH 3HULSKHUDO 3RUW�� J �
2)) 'DWD LVQ·W EHLQJ WUDQVIHUUHG YLD WKH 3HULSKHUDO

3RUW�

�� ,QSXW ,QGLFDWRUV
7KHVH LQGLFDWRUV DUH OLW ZKHQ WKH FRUUHVSRQGLQJ LQSXW WHUPLQDO LV 21�
:KHQ D IDWDO HUURU RFFXUV� WKH LQSXW LQGLFDWRUV FKDQJH DV IROORZV�

)DWDO HUURU ,QSXW LQGLFDWRUV
&38 8QLW HUURU RU ,�2 EXV HUURU 7XUQ 2))�
0HPRU\ HUURU� QR (1' LQVWUXFWLRQ
HUURU� RU V\VWHP HUURU

7KH LQGLFDWRUV ZLOO FKDQJH ZLWK WKH
VWDWXV RI WKH LQSXW VLJQDO� EXW LQSXW
VWDWXV ZLOO QRW EH XSGDWHG LQ PHPRU\�

�� 2XWSXW ,QGLFDWRUV
7KHVH LQGLFDWRUV DUH OLW ZKHQ WKH FRUUHVSRQGLQJ RXWSXW WHUPLQDO LV 21�

��� $QDORJ 9ROXPH &RQWUROV
6HWWLQJ WKHVH FRQWUROV VHWV WKH FRQWHQWV RI ,5 ��� DQG ,5 ��� IURP � WR ����

��� 3HULSKHUDO 3RUW
&RQQHFWV WKH 3& WR D 3HULSKHUDO 'HYLFH� 56����& $GDSWHU� RU 56����
$GDSWHU�

��� ([SDQVLRQ ,�2 8QLW &RQQHFWRU
&RQQHFWV WKH 3&·V &38 8QLW WR DQ ([SDQVLRQ ,�2 8QLW WR DGG DQRWKHU ��
LQSXW SRLQWV DQG � RXWSXW SRLQWV�

8QLW &RPSRQHQWV 6HFWLRQ ���



�

��

����� ([SDQVLRQ ,�2 8QLW &RPSRQHQWV
�� ,QSXW WHUPLQDOV

�� ([SDQVLRQ ,�2 8QLW
&RQQHFWLQJ &DEOH

�� ,QSXW LQGLFDWRUV

�� 2XWSXW LQGLFDWRUV

�� 2XWSXW WHUPLQDOV

�� �� ���� �� ,QSXW 7HUPLQDOV
&RQQHFW WR WKH LQSXW FLUFXLWV�

�� 2XWSXW 7HUPLQDOV
&RQQHFW WR WKH RXWSXW FLUFXLWV�

�� ,QSXW ,QGLFDWRUV
7KHVH LQGLFDWRUV DUH OLW ZKHQ WKH FRUUHVSRQGLQJ LQSXW WHUPLQDO LV 21�

�� 2XWSXW ,QGLFDWRUV
7KHVH LQGLFDWRUV DUH OLW ZKHQ WKH FRUUHVSRQGLQJ RXWSXW WHUPLQDO LV 21�

�� ([SDQVLRQ ,�2 8QLW &RQQHFWLQJ &DEOH
&RQQHFWV WKH ([SDQVLRQ ,�2 8QLW WR WKH 3&·V &38 8QLW�

&DXWLRQ 'R QRW WRXFK WKH ([SDQVLRQ ,�2 8QLW &RQQHFWLQJ &DEOH ZKLOH WKH SRZHU LV EHLQJ
VXSSOLHG LQ RUGHU WR SUHYHQW DQ\ PDOIXQFWLRQ GXH WR VWDWLF HOHFWULFLW\�

8QLW &RPSRQHQWV 6HFWLRQ ���



��

����� &RPPXQLFDWLRQV $GDSWHU &RPSRQHQWV

56����& $GDSWHU

�� 0RGH 6HWWLQJ 6ZLWFK

�� &RQQHFWRU

�� 56����& SRUW

56����& 3RUW 3LQ DOORFDWLRQ

�

�

�

�

�

�

�

�

�

)*

6'

5'

576

&76

'&'

'65

'75

6*

�� �� ���� �� 0RGH 6HWWLQJ 6ZLWFK
6HW WKLV VZLWFK WR ´+267µ ZKHQ XVLQJ D +RVW /LQN V\VWHP WR FRQQHFW WR D
SHUVRQDO FRPSXWHU� 6HW WKLV VZLWFK WR ´17µ ZKHQ FRQQHFWLQJ WR D 3URJUDP�
PDEOH 7HUPLQDO RU 3& IRU ��� OLQN�

�� &RQQHFWRU
&RQQHFWV WR WKH &38 8QLW·V 3HULSKHUDO 3RUW�

�� 56����& 3RUW
&RQQHFWV WR WKH 56����& FDEOH IURP WKH RWKHU GHYLFH VXFK DV D SHUVRQDO
FRPSXWHU� 3HULSKHUDO 'HYLFH� RU 3URJUDPPDEOH 7HUPLQDO�

56���� $GDSWHU

�� 7HUPLQDWLRQ 5HVLVWDQFH 6ZLWFK

�� &RQQHFWRU

�� 56���� SRUW
56���� 3RUW 3LQ DOORFDWLRQ

)*

6*

6'%

6'$

5'%

5'$

�� �� ���� �� 7HUPLQDWLRQ 5HVLVWDQFH 6ZLWFK
6HW WKH WHUPLQDWLRQ UHVLVWDQFH VZLWFK WR ´21µ �XSSHU VLGH� IRU WKH /LQN
$GDSWHUV RQ ERWK HQGV RI WKH +RVW /LQN V\VWHP DQG IRU WKH 56���� $GDSWHU�

�� &RQQHFWRU
&RQQHFWV WR WKH &38 8QLW·V 3HULSKHUDO 3RUW�

�� 56���� 3RUW
&RQQHFWV WR WKH +RVW /LQN QHWZRUN�

1RWH 7KH &30��&,)���&,)�� DUH XVHG ZLWK WKH &30�$� &30�� DQG 650� RQO\� 'R
QRW XVH WKHP ZLWK D &���+6 3& RU RWKHU 3&�

8QLW &RPSRQHQWV 6HFWLRQ ���



��

6(&7,21 �
,QVWDOODWLRQ DQG :LULQJ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ LQVWDOOLQJDQGZLULQJ D&30�3&�%H VXUH WR IROORZ WKH GLUHFWLRQV DQGSUHFDXWLRQV LQ WKLV
VHFWLRQ ZKHQ LQVWDOOLQJ WKH &30� LQ D SDQHO RU FDELQHW� ZLULQJ WKH SRZHU VXSSO\� RU ZLULQJ ,�2�

��� 'HVLJQ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RZHU 6XSSO\ :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUORFN DQG /LPLW &LUFXLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RZHU 6XSSO\ 9ROWDJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� 3RZHU ,QWHUUXSWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6HOHFWLQJ DQ ,QVWDOODWLRQ 6LWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOODWLRQ 6LWH &RQGLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DQHO�&DELQHW ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWDOOLQJ WKH &30� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� 2ULHQWDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ DQ ([SDQVLRQ ,�2 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� :LULQJ DQG &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *HQHUDO 3UHFDXWLRQV IRU :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RZHU 6XSSO\ :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QSXW :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2XWSXW :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQIRUPDQFH WR (0& 'LUHFWLYHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3HULSKHUDO 'HYLFH &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +RVW /LQN &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2QH�WR�RQH 3& &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 17 /LQN &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 'HVLJQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ GHVLJQLQJ D V\VWHP LQFRUSRUDWLQJ D
&30� 3&�

����� 3RZHU 6XSSO\ :LULQJ
6HSDUDWH WKH SRZHU VXSSO\ ZLULQJ IURP WKH FRQWURO V\VWHP� &30� V\VWHP� DQG
'& ,�2 V\VWHP ZLULQJ�

����� ,QWHUORFN DQG /LPLW &LUFXLWV
&RQVWUXFW DQ H[WHUQDO LQWHUORFN FLUFXLW LI &30� RXWSXWV DUH XVHG WR SHUIRUP UHFLS�
URFDO RSHUDWLRQV VXFK DV FRQWUROOLQJ WKH IRUZDUG DQG UHYHUVH RSHUDWLRQ RI D
PRWRU RU LI LQFRUUHFW 3&RSHUDWLRQ FRXOG FDXVH DFFLGHQWV RUPHFKDQLFDO GDPDJH�
$OVR� FRQVWUXFW DQ H[WHUQDO OLPLW FLUFXLW WR SUHYHQW UXQ�DZD\ PRYHPHQW LQ V\V�
WHPV VXFK DV SRVLWLRQ FRQWURO�
7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH RI DQ LQWHUORFN FLUFXLW�

,QWHUORFN &LUFXLW

0RWRU IRUZDUG

0RWRU UHYHUVH

0&�
����� 0&�

0&�
����� 0&�

&30�

,Q WKH LQWHUORFN FLUFXLW DERYH� 0&� DQG0&� FDQ·W EH21 DW WKH VDPH WLPH HYHQ LI
&30� RXWSXWV ����� DQG ����� DUH ERWK 21 �DQ LQFRUUHFW 3& RSHUDWLRQ��

����� 3RZHU 6XSSO\ 9ROWDJH

&DXWLRQ 8VH WKH SRZHU VXSSO\ YROWDJHV LQGLFDWHG LQ 6HFWLRQ � 8QLW 6SHFLILFDWLRQV DQG
&RPSRQHQWV� )DLOXUH WR DGKHUH WR WKH VSHFLILFDWLRQV PD\ UHVXOW LQ ILUH� ,Q SODFHV
ZKHUH SRZHU VXSSO\ FRQGLWLRQV DUH SRRU� WDNH VWHSV WR HQVXUH WKDW SRZHU LV VXS�
SOLHG DW WKH UDWHG YROWDJH� %H VXUH WR DGKHUH WR VDIHW\ SUHFDXWLRQV� VXFK DV SUR�
YLGLQJ EUHDNHUV WR SUHYHQW VKRUW FLUFXLWV LQ H[WHUQDO ZLULQJ�:KHQ FRQGXFWLQJ DQ\
RI WKH IROORZLQJ RSHUDWLRQV� WXUQ2)) WKH SRZHU WR WKH 3&� (OHFWURFXWLRQ� SURGXFW
GDPDJH DQG PDOIXQFWLRQ PD\ UHVXOW�

� &RQQHFWLQJ RU GLVFRQQHFWLQJ ([SDQVLRQ ,�2 8QLWV DQG &38 8QLWV�
� $VVHPEOLQJ 8QLWV
� &RQQHFWLQJ FDEOHV DQG ZLULQJ�

����� &30� 3RZHU ,QWHUUXSWLRQV
6XSSO\ 9ROWDJH 'URS
:KHQ WKH VXSSO\ YROWDJH IDOOV EHORZ ��� RI WKH UDWHG YDOXH� WKH 3& VWRSV DQG
WKH RXWSXW JRHV 2))�

0RPHQWDU\ 3RZHU )DLOXUH 'HWHFWLRQ
$PRPHQWDU\ SRZHU IDLOXUH ODVWLQJ OHVV WKDQ ��PVZLWK DQ $&SRZHU VXSSO\ DQG
�PVZLWK D'&SRZHU VXSSO\ LV QRW GHWHFWHG DQG WKH&388QLW FRQWLQXHV WR RSHU�
DWH�
$ PRPHQWDU\ SRZHU IDLOXUH ODVWLQJ ORQJHU WKDQ �� PV ZLWK DQ $& SRZHU VXSSO\
DQG � PV ZLWK D '& SRZHU VXSSO\ PD\ RU PD\ QRW EH GHWHFWHG LQ DQ XQFHUWDLQ
DUHD�
:KHQ DPRPHQWDU\ SRZHU IDLOXUH LV GHWHFWHG� WKH &388QLW VWRSV RSHUDWLQJ DQG
WKH RXWSXW JRHV 2))�

'HVLJQ 3UHFDXWLRQV 6HFWLRQ ���
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$XWRPDWLF 5HVWDUW
:KHQ WKH VXSSO\ YROWDJH UHFRYHUV WR D YDOXH KLJKHU WKDQ ��� RI WKH UDWHG YDOXH�
RSHUDWLRQV UHVXPHV DXWRPDWLFDOO\�

'XUDWLRQ RI SRZHU LQWHUUXSW
�%HORZ ��� RI UDWHG YROWDJH�

�� PV �� PV�8QGHU 2YHU

1RUPDO RSHUDWLRQ 2SHUDWLRQ PD\ VWRS�

$OO RXWSXWV JR 2)) ZKHQ
RSHUDWLRQV VWRS�

1RWH 7KH &30� PD\ UHSHDW VWRS�VWDUW RSHUDWLRQV LI WKH VXSSO\ YROWDJH RI OHVV WKDQ
��� RI WKH UDWHG YDOXH JUDGXDOO\ JRHV XS RU GRZQ�
,I WKLV DIIHFWV WKH HTXLSPHQW� HWF�� SURYLGH D SURWHFWLRQ FLUFXLW ZKLFK VKXWV RII WKH
RXWSXW LI WKH VXSSO\ YROWDJH LV QRW DERYH WKH UDWHG YDOXH�

7LPH 8S WR WKH 6WDUW RI 2SHUDWLRQ
7KH WLPH IURP ZKHQ WKH SRZHU VXSSO\ LV WXUQHG RQ WR ZKHQ WKH RSHUDWLRQ VWDUWV
YDULHV GHSHQGLQJ RQ WKH RSHUDWLRQ FRQGLWLRQV VXFK DV SRZHU VXSSO\ YROWDJH�
FRQILJXUDWLRQ� DPELHQW WHPSHUDWXUH� HWF� 7KH PLQLPXP WLPH LV DSSUR[LPDWHO\
��� PV�

��� 6HOHFWLQJ DQ ,QVWDOODWLRQ 6LWH
7KH &30� LV UHVLVWDQW WR KDUVK FRQGLWLRQV DQG KLJKO\ UHOLDEOH� EXW LQVWDOOLQJ WKH
3& LQ D IDYRUDEOH VLWH ZLOO PD[LPL]H LWV UHOLDELOLW\ DQG RSHUDWLQJ OLIHWLPH�

&DXWLRQ %H VXUH WR LQVWDOO WKH &30� FRUUHFWO\� DV RXWOLQHG LQ WKLV PDQXDO� )DLOXUH WR GR VR
PD\ UHVXOW LQ 8QLW PDOIXQFWLRQ�

����� ,QVWDOODWLRQ 6LWH &RQGLWLRQV

1RWH 'R QRW LQVWDOO WKH &30� XQGHU DQ\ RI WKH IROORZLQJ FRQGLWLRQV�

� /RFDWLRQV VXEMHFW WR GLUHFW VXQOLJKW�

� /RFDWLRQV VXEMHFW WR D WHPSHUDWXUH EHORZ ��& RU RYHU ���&�

� /RFDWLRQV VXEMHFW WR D KXPLGLW\ EHORZ ��� RU RYHU ����

� /RFDWLRQV VXEMHFW WR FRQGHQVDWLRQ DV WKH UHVXOW RI VHYHUH FKDQJHV LQ WHPSHUD�
WXUH�

� /RFDWLRQV VXEMHFW WR FRUURVLYH RU IODPPDEOH JDVHV�

� /RFDWLRQV VXEMHFW WR GXVW �HVSHFLDOO\ LURQ GXVW� RU VDOWV�

� /RFDWLRQV VXEMHFW WR VKRFN RU YLEUDWLRQ�

� /RFDWLRQV VXEMHFW WR H[SRVXUH WR ZDWHU� RLO� RU FKHPLFDOV�

%H VXUH WKDW WKH FRQGLWLRQV DW WKH LQVWDOODWLRQ VLWH FRQIRUP WR WKH &30�·V JHQHUDO
VSHFLILFDWLRQV� 5HIHU WR ����� *HQHUDO 6SHFLILFDWLRQV IRU GHWDLOV�

1RWH 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�

6HOHFWLQJ DQ ,QVWDOODWLRQ 6LWH 6HFWLRQ ���



��

����� 3DQHO�&DELQHW ,QVWDOODWLRQ
&RQVLGHU 3& RSHUDWLRQ� PDLQWHQDQFH� DQG VXUURXQGLQJ FRQGLWLRQV ZKHQ LQVWDO�
OLQJ WKH &30� LQ D SDQHO RU FDELQHW�

2YHUKHDWLQJ 7KH RSHUDWLQJ WHPSHUDWXUH UDQJH IRU WKH &30� LV �E& WR ��E&� %H VXUH WKDW
WKHUH LV DGHTXDWH YHQWLODWLRQ IRU FRROLQJ�

� $OORZ HQRXJK VSDFH IRU DLU FLUFXODWLRQ�

� 'R QRW LQVWDOO WKH &30� DERYH HTXLSPHQW WKDW JHQHUDWHV D ODUJH DPRXQW RI
KHDW� VXFK DV KHDWHUV� WUDQVIRUPHUV� RU ODUJH UHVLVWRUV�

� ,QVWDOO D FRROLQJ IDQ RU V\VWHP ZKHQ WKH DPELHQW WHPSHUDWXUH H[FHHGV ��E&�

&RQWURO SDQHO
)DQ

$LU YHQW

&30�

(OHFWULFDO 1RLVH 3RZHU OLQHV DQG KLJK�YROWDJH HTXLSPHQW FDQ FDXVH HOHFWULFDO QRLVH LQ WKH 3&�

� 'R QRW LQVWDOO WKH &30� LQ D SDQHO RU FDELQHW ZLWK KLJK�YROWDJH HTXLSPHQW�

� $OORZ DW OHDVW ��� PP EHWZHHQ WKH &30� DQG QHDUE\ SRZHU OLQHV�

&30�

��� PP PLQ�

��� PP PLQ�

$FFHVVLELOLW\ (QVXUH WKDW WKH &30� FDQ EH DFFHVVHG IRU QRUPDO RSHUDWLRQ DQGPDLQWHQDQFH�

� 3URYLGH D FOHDU SDWK WR WKH&30� IRU RSHUDWLRQ DQGPDLQWHQDQFH� +LJK�YROWDJH
HTXLSPHQW RU SRZHU OLQHV FRXOG EH GDQJHURXV LI WKH\ DUH LQ WKH ZD\ GXULQJ URX�
WLQH RSHUDWLRQV�

� 7KH 3& ZLOO EH HDVLHVW WR DFFHVV LI WKH SDQHO RU FDELQHW LV LQVWDOOHG DERXW � WR �
IHHW RII RI WKH IORRU�

��� ,QVWDOOLQJ WKH &30�

����� &30� 2ULHQWDWLRQ
7KH &30� PXVW EH LQVWDOOHG LQ WKH SRVLWLRQ VKRZQ EHORZ WR HQVXUH DGHTXDWH
FRROLQJ�

&RUUHFW

,QVWDOOLQJ WKH &30� 6HFWLRQ ���



��

'R QRW LQVWDOO WKH &30� LQ HLWKHU RI WKH IROORZLQJ SRVLWLRQV�

,QFRUUHFW

,QFRUUHFW

����� &30� ,QVWDOODWLRQ
7KH &30� FDQ EH LQVWDOOHG RQ D KRUL]RQWDO VXUIDFH RU RQ D ',1 WUDFN�

6XUIDFH ,QVWDOODWLRQ 8VH WKH IROORZLQJ SDWWHUQ ZKHQ LQVWDOOLQJ D &30� RQ D KRUL]RQWDO VXUIDFH�

$

�� PP

)RXU� 0� KROHV

� PP

8VH 0� GLD� [ �� VFUHZV�

7KH ZLGWK �$� EHWZHHQ WKH PRXQWLQJ KROHV GHSHQGV RQ WKH &30� PRGHO�

0RGHO QXPEHU :LGWK �$�
&30����&'5�P &38 8QLW ��� PP

&30����&'5�P &38 8QLW ��� PP

&30����&'5�P &38 8QLW
&30����&'5�P�9� &38 8QLW
�VHH QRWH�

��� PP

&30����('5 ([SDQVLRQ ,�2 8QLW ��� PP
56����& $GDSWHU �� PP
56���� $GDSWHU �� PP

8VH WKH IROORZLQJ SDWWHUQ ZKHQ LQVWDOOLQJ D &30� 3& DQG &RPPXQLFDWLRQV
$GDSWHU RQ D KRUL]RQWDO VXUIDFH�

1RWH &30����&'5�P�9� ZLOO EH DYDLODEOH VRRQ

&38 8QLW ([SDQVLRQ ,�2 8QLW&RPPXQLFDWLRQV
$GDSWHU

�� WR
�� PP

�� WR
�� PP

,QVWDOOLQJ WKH &30� 6HFWLRQ ���
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',1 7UDFN ,QVWDOODWLRQ 7KH &30� FDQ EH LQVWDOOHG RQ D ���PP ',1 7UDFN�

(QG 3ODWHV
�3)3�0�

',1 7UDFN

3)3����1 �� P�
3)3���1 ��� FP�
3)3����1� �� P�

,QVWDOODWLRQ
/RZHU WKH &30� VR WKDW WKH QRWFK RQ WKH EDFN RI WKH 3& FDWFKHV WKH WRS RI WKH
',1 7UDFN� 3XVK WKH 3& IRUZDUG XQWLO WKH ORFN VQDSV LQWR SODFH�

5HPRYDO
3U\ WKH ORFN GRZQ ZLWK D VWDQGDUG VFUHZGULYHU DQG SLYRW WKH 3& XSZDUG WR
UHPRYH LW�

6FUHZGULYHU

,QVWDOOLQJ WKH &30� 6HFWLRQ ���



��

����� &RQQHFWLQJ DQ ([SDQVLRQ ,�2 8QLW

$ VLQJOH ([SDQVLRQ ,�2 8QLW FDQ EH FRQQHFWHG WR WKH &30�·V &388QLW� 8VH WKH
IROORZLQJ SURFHGXUH ZKHQ FRQQHFWLQJ DQ ([SDQVLRQ ,�2 8QLW�

�� �� ���� �� 5HPRYH WKH FRYHU IURP WKH &38 8QLW·V ([SDQVLRQ ,�2 8QLW &RQQHFWRU�

([SDQVLRQ ,�2 8QLW
FRQQHFWRU FRYHU

�� ,QVHUW WKH ([SDQVLRQ ,�2 8QLW·V &RQQHFWLQJ &DEOH LQWR WKH &38 8QLW·V
([SDQVLRQ ,�2 8QLW &RQQHFWRU�

�� 5HSODFH WKH FRYHU RQ WKH &38 8QLW·V ([SDQVLRQ ,�2 8QLW &RQQHFWRU�

,QVWDOOLQJ WKH &30� 6HFWLRQ ���
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��� :LULQJ DQG &RQQHFWLRQV
7KLV VHFWLRQ SURYLGHV EDVLF LQIRUPDWLRQ RQ ZLULQJ WKH 3RZHU 6XSSO\ 8QLW DQG
([SDQVLRQ ,�2 8QLWV� DQG RQ FRQQHFWLQJ 3HULSKHUDO 'HYLFHV�

����� *HQHUDO 3UHFDXWLRQV IRU :LULQJ
,�2 /LQH 1RLVH 'R QRW UXQ &30� ,�2 OLQHV LQ WKH VDPH GXFW RU FRQGXLW DV SRZHU OLQHV�

&DXWLRQ $WWDFK WKH GXVWSURRI ODEHO SURYLGHG EHIRUH ZLULQJ� ,I VFUDSV RI ZLUH JHW LQVLGH WKH
8QLW� PDOIXQFWLRQ ZLOO UHVXOW� $IWHU FRPSOHWLQJ ZLULQJ EH VXUH WR UHPRYH WKH ODEHO
WR DYRLG RYHUKHDWLQJ�

+DQJLQJ 'XFWV
/HDYH DW OHDVW ��� PP EHWZHHQ WKH SRZHU FDEOHV DQG WKH ,�2 RU FRQWURO ZLULQJ�
DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&30� ,�2 OLQHV

&RQWURO FDEOHV DQG
&30� SRZHU OLQHV

3RZHU FDEOHV

��� PPPLQ�

��� PP PLQ�

)ORRU 'XFWV
/HDYH DW OHDVW ��� PP EHWZHHQ WKH ZLULQJ DQG WKH WRS RI WKH GXFW� DV VKRZQ LQ
WKH IROORZLQJ GLDJUDP�

��� PP PLQ�

0HWDO SODWH �LURQ�
&30� ,�2 OLQHV

&RQWURO FDEOHV DQG
&30� SRZHU OLQHV 3RZHU FDEOHV

&RQGXLW
6HSDUDWH WKH &30� ,�2 OLQHV� SRZHU DQG FRQWURO OLQHV� DQG SRZHU FDEOHV� DV
VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&30� ,�2 OLQHV
&RQWURO FDEOHV DQG
&30� SRZHU OLQHV 3RZHU FDEOHV

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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*URXQGLQJ %H VXUH WR JURXQG WKH IXQFWLRQDO HDUWK DQG SURWHFWLYH HDUWK WHUPLQDOV WRJHWKHU WR
OHVV WKDQ ���W LQ RUGHU WR SURWHFW DJDLQVW HOHFWULF VKRFN DQG LQFRUUHFW RSHUDWLRQ
IURP HOHFWULFDO QRLVH� %H VXUH WR XVH D ZLUH RI DW OHDVW ���� PP� IRU JURXQGLQJ�

&DXWLRQ :KHQ LQVWDOOLQJ WKH 8QLWV� DOZD\V FRQQHFW WR D FODVV�� �WR ���W RU OHVV� JURXQG�
2WKHUZLVH� DQ HOHFWULF VKRFN PD\ RFFXU�

*URXQG WR ��� W PD[�

1RWH 'LVFRQQHFW WKH IXQFWLRQDO HDUWK WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH
WHVWV�

&ULPS &RQQHFWRUV $OZD\V XVH FULPS FRQQHFWRUV IRU WKH &30�·V SRZHU OLQHV DQG ,�2 OLQHV RU HOVH
XVH D VLQJOH�ZLUH OLQH �LQVWHDG RI D VWUDQGHG ZLUH�� 6WUD\ ZLUH VWUDQGV FRXOG DFFL�
GHQWDOO\ VKRUW RXW�
8VH 0� WHUPLQDO VFUHZV DQG WLJKWHQ WKH VFUHZV VHFXUHO\ ���� 1 : P��
5HFRPPHQGHG 7HUPLQDO� 8VH WKH WHUPLQDO VKRZQ EHORZ� 5RXQG WHUPLQDOV FDQ�
QRW EH XVHG�

��� PP PD[�

)RUN WHUPLQDO

����� 3RZHU 6XSSO\ :LULQJ
:LUH D VHSDUDWH FLUFXLW IRU WKH &30�·V SRZHU VXSSO\ FLUFXLW VR WKDW WKHUH LVQ·W D
YROWDJH GURS IURP WKH LQUXVK FXUUHQW WKDW IORZV ZKHQ RWKHU HTXLSPHQW LV WXUQHG
RQ�
:KHQ VHYHUDO &30� 3&V DUH EHLQJ XVHG� LW LV UHFRPPHQGHG WR ZLUH WKH 3&V RQ
VHSDUDWH FLUFXLWV WR SUHYHQW D YROWDJH GURS IURP WKH LQUXVK FXUUHQW RU LQFRUUHFW
RSHUDWLRQ RI WKH FLUFXLW EUHDNHU�
8VH WZLVWHG SRZHU VXSSO\ ZLUHV WR SUHYHQW QRLVH IURP WKH SRZHU VXSSO\ OLQHV�
$GGLQJ D ��� LVRODWLQJ WUDQVIRUPHU UHGXFHV HOHFWULFDO QRLVH HYHQ IXUWKHU�

,VRODWLQJ
WUDQVIRUPHU

%UHDNHU

$&
SRZHU
VXSSO\

7ZLVW WKH ZLUHV� 7KH FURVV�VHFWLRQDO DUHD
RI HDFK ZLUH PXVW EH ���� PP� PLQ�

&DXWLRQ 7LJKWHQ WKH WHUPLQDO EORFN VFUHZV RI WKH $& 3RZHU 6XSSO\ WR WKH WRUTXH RI
��� 1 : P� /RRVH VFUHZV PD\ UHVXOW LQ EXUQLQJ RU PDOIXQFWLRQ�

���� WR ����9$& 3RZHU
6XSSO\

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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���9'& 3RZHU 6XSSO\ 8VH D '& SRZHU VXSSO\ ZLWK VXIILFLHQW FDSDFLW\ DQG ORZ ULSSOH�

�� 9'&

&DXWLRQ 'R QRW SHUIRUP D GLHOHFWULF WHVW RQ D '&�W\SH &38 8QLW� 8VH WKH 3RZHU 6XSSO\
SURYLGHG ZLWK GRXEOH LQVXODWLRQ RU UHLQIRUFHG LQVXODWLRQ IRU FRQIRUPLQJ WR WKH (&
'LUHFWLYHV �/RZ�YROWDJH 'LUHFWLYHV��

����� ,QSXW :LULQJ
:LUH WKH LQSXWV WR WKH &30�·V &388QLW DQG ([SDQVLRQ ,�2 8QLW DV VKRZQ LQ WKH
IROORZLQJ GLDJUDPV� 8VH FULPS FRQQHFWRUV RU VLQJOH�ZLUH OLQHV �QRW VWUDQGHG
ZLUH� WR FRQQHFW WR WKH 3&� 7KH SRZHU VXSSO\ RXWSXW WHUPLQDOV FDQ EH XVHG ZLWK
$&�W\SH &38 8QLWV�

&30����&'5�P &38 8QLWV $Q $&�W\SH &38 8QLW LV VKRZQ� '&�W\SH &38 8QLWV GRQ·W KDYH SRZHU VXSSO\
RXWSXWV�

,QSXW GHYLFHV

�� 9'&� ��� P$ SRZHU VXSSO\ RXWSXWV

&20

7KLV GLDJUDP VKRZV WKH LQSXW FRQILJXUDWLRQ IRU &30����&'5�P&388QLWV DQG
&30����('5 ([SDQVLRQ ,�2 8QLW�

,QSXW GHYLFHV

&20

�� 9'&

&30����&'5�P &38 8QLWV
DQG &30����('5
([SDQVLRQ ,�2 8QLW

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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&30����&'5�P &38 8QLWV 7KLV GLDJUDP VKRZV WKH LQSXW FRQILJXUDWLRQ IRU &30����&'5�P &38 8QLWV�

,QSXW GHYLFHV

&20

�� 9'&

,QSXW 'HYLFHV 7KH IROORZLQJ WDEOH VKRZV KRZ WR FRQQHFW YDULRXV LQSXW GHYLFHV�

'HYLFH &LUFXLW 'LDJUDP
5HOD\ RXWSXW

,1

&20 ���

5HOD\

� P$��� P$ &30�

131 RSHQ FROOHFWRU

� 9

�

,1

&20 ���

6HQVRU
6HQVRU SRZHU
VXSSO\

2XWSXW

� P$��� P$
&30�

131 FXUUHQW RXWSXW

� 9

�

,1

&20 ���

&RQVWDQW FXUUHQW
FLUFXLW

2XWSXW

8VH WKH VDPHSRZHU VXSSO\ IRU
WKH LQSXW DQG VHQVRU�

�� P$��� P$
&30�

313 FXUUHQW RXWSXW
6HQVRU SRZHU
VXSSO\

&20 �ï�
� 9

,1

�

2XWSXW

� P$��� P$
&30�

9ROWDJH RXWSXW

6HQVRU SRZHU
VXSSO\

,1

&20 ���

� 9

2XWSXW

&30�
�

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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/HDNDJH &XUUHQW ��� 9'&� $ OHDNDJH FXUUHQW FDQ FDXVH IDOVH LQSXWV ZKHQ XVLQJ ��ZLUH VHQVRUV �SUR[LPLW\
VZLWFKHV RU SKRWRHOHFWULF VZLWFKHV� RU OLPLW VZLWFKHV ZLWK /('V�

)DOVH LQSXWV ZRQ·W RFFXU LI WKH OHDNDJH FXUUHQW LV OHVV WKDQ ��� P$ ���� P$ IRU
,1����� WR ,1������� EXW LI WKH OHDNDJH FXUUHQW H[FHHGV WKHVH YDOXHV� LQVHUW D
EOHHGHU UHVLVWRU LQ WKH FLUFXLW WR UHGXFH WKH LQSXW LPSHGDQFH� DV VKRZQ LQ WKH IRO�
ORZLQJ GLDJUDP�

5 &30�

,QSXW SRZHU
VXSSO\

%OHHGHU UHVLVWRU
��ZLUH VHQVRU� HWF�

,� 'HYLFH·V OHDNDJH FXUUHQW �P$�
5� %OHHGHU UHVLVWDQFH �NW�
:� %OHHGHU UHVLVWRU·V SRZHU UDWLQJ �:�

7KH HTXDWLRQV DERYH ZHUH GHULYHG IURP WKH IROORZLQJ HTXDWLRQV�

/&� &30�·V LQSXW LPSHGDQFH �NW�
,&� &30�·V LQSXW FXUUHQW �P$�
(&� &30�·V 2)) YROWDJH �9�  ��� 9

5

/&� ���

, � /&²���
N� PD[� :


���
5

: PLQ�

, �

5�
,QSXW YROWDJH ����

,QSXW &XUUHQW �,&�

5�
,QSXW YROWDJH ����

,QSXW &XUUHQW �,&�

% 2)) YROWDJH �(& � ����

:�
,QSXW YROWDJH ����

5
� ,QSXW YROWDJH ����� WROHUDQFH ���

5HIHU WR ����� ,�2 6SHFLILFDWLRQV IRU GHWDLOV RQ WKH YDOXHV /&� ,&� DQG (&�
7KH LQSXW LPSHGDQFH� LQSXW FXUUHQW� DQG 2)) YROWDJH PD\ YDU\ GHSHQGLQJ RQ WKH
LQSXW EHLQJ XVHG� �,1����� WKURXJK ,1����� KDYH GLIIHUHQW YDOXHV��

,QGXFWLYH /RDGV :KHQ FRQQHFWLQJ DQ LQGXFWLYH ORDG WR DQ LQSXW� FRQQHFW D GLRGH LQ SDUDOOHO ZLWK
WKH ORDG� 7KH GLRGH VKRXOG VDWLVI\ WKH IROORZLQJ UHTXLUHPHQWV�

�� �� ���� �� 3HDN UHYHUVH�EUHDNGRZQ YROWDJH PXVW EH DW OHDVW � WLPHV WKH ORDG YROWDJH�

�� $YHUDJH UHFWLILHG FXUUHQW PXVW EH � $�

,1

&20

'LRGH &30�

����� 2XWSXW :LULQJ
:LUH WKH RXWSXWV WR WKH&30�·V&388QLW DQG([SDQVLRQ ,�28QLW DV VKRZQ LQ WKH
IROORZLQJ GLDJUDPV� 8VH FULPS FRQQHFWRUV RU VLQJOH�ZLUH OLQHV �QRW VWUDQGHG
ZLUH� WR FRQQHFW WR WKH 3&� 7KH SRZHU VXSSO\ RXWSXW WHUPLQDOV FDQ EH XVHG ZLWK
$&�W\SH &38 8QLWV�

� $OZD\V XVH VLQJOH ZLUH RU DWWDFK FULPS FRQQHFWRUV LI D VWUDQGHG ZLUH LV XVHG�

� 'RQ·W H[FHHG WKH RXWSXW FDSDFLW\ RU WKH PD[LPXP FRPPRQ FXUUHQW� 5HIHU WR
����� ,�2 6SHFLILFDWLRQV IRU GHWDLOV�

,WHP 6SHFLILFDWLRQ
2XWSXW FDSDFLW\ � $ ���� 9$& RU �� 9'&�
0D[� FRPPRQ FDSDFLW\ � $�FRPPRQ

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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&30����&'5�P &38 8QLWV $Q $&�W\SH &38 8QLW LV VKRZQ� '&�W\SH &38 8QLWV GRQ·W KDYH SRZHU VXSSO\
RXWSXWV�
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7KLV GLDJUDP VKRZV WKH RXWSXW FRQILJXUDWLRQ IRU &30����&'5�P &38 8QLWV
DQG &30����('5 ([SDQVLRQ ,�2 8QLW�
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7KLV GLDJUDP VKRZV WKH RXWSXW FRQILJXUDWLRQ IRU &30����&'5�P RU
&30����&'5�P�9� �$YDLODEOH VRRQ� &38 8QLWV�
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2XWSXW :LULQJ 3UHFDXWLRQV 2EVHUYH WKH IROORZLQJ SUHFDXWLRQV WR SURWHFW WKH 3&·V LQWHUQDO FRPSRQHQWV�

2XWSXW 6KRUW 3URWHFWLRQ
7KH RXWSXW RU LQWHUQDO FLUFXLWU\PLJKW EH GDPDJHGZKHQ WKH ORDG FRQQHFWHG WR DQ
RXWSXW LV VKRUW�FLUFXLWHG� VR LW LV UHFRPPHQGHG WR LQVWDOO SURWHFWLYH IXVHV LQ WKH
RXWSXW FLUFXLWV�

,QGXFWLYH /RDGV
:KHQ FRQQHFWLQJ DQ LQGXFWLYH ORDG WR DQ LQSXW� FRQQHFW D VXUJH SURWHFWRU RU
GLRGH LQ SDUDOOHO ZLWK WKH ORDG�
7KH VXUJH SURWHFWRU·V FRPSRQHQWV VKRXOG KDYH WKH IROORZLQJ UDWLQJV�

287

&20

&30� UHOD\ RXWSXW

6XUJH SURWHFWRU

&30����&'5�P &38 8QLWV
DQG &30����('5
([SDQVLRQ ,�2 8QLW

&30����&'5�P
&30����&'5�P�9� &38
8QLWV

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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7KH GLRGH VKRXOG VDWLVI\ WKH IROORZLQJ UHTXLUHPHQWV�
3HDN UHYHUVH�EUHDNGRZQ YROWDJH PXVW EH DW OHDVW � WLPHV WKH ORDG YROWDJH�
$YHUDJH UHFWLILHG FXUUHQW PXVW EH � $�
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&20

&30� UHOD\ RXWSXW
'LRGH

����� &RQIRUPDQFH WR (0& 'LUHFWLYHV
(DFK &30� 3& FRQIRUPV WR WKH &RPPRQ (PLVVLRQ 6WDQGDUGV �(1��������
HVWDEOLVKHG LQ -XQH ����� RI WKH (0&'LUHFWLYHV� +RZHYHU� WKH QRLVH JHQHUDWHG
ZKHQ WKH 3& LV VZLWFKHG21 RU 2)) XVLQJ WKH UHOD\ RXWSXW PD\ QRW VDWLVI\ WKHVH
VWDQGDUGV� ,Q VXFK D FDVH� D QRLVH ILOWHU PXVW EH FRQQHFWHG WR WKH ORDG VLGH RU
RWKHU DSSURSULDWH FRXQWHUPHDVXUHV PXVW EH SURYLGHG H[WHUQDO WR WKH 3&�
&RXQWHUPHDVXUHV WDNHQ WR VDWLVI\ WKH VWDQGDUGV YDU\ GHSHQGLQJ RQ WKH GHYLFHV
RQ WKH ORDG VLGH� ZLULQJ� FRQILJXUDWLRQ RI PDFKLQHV� HWF� )ROORZLQJ LV DQ H[DPSOH
RI D FRXQWHUPHDVXUH IRU UHGXFLQJ WKH JHQHUDWHG QRLVH�

&RXQWHUPHDVXUHV
�5HIHU WR (1������� IRU PRUH GHWDLOV��
&RXQWHUPHDVXUHV DUH QRW UHTXLUHG LI WKH IUHTXHQF\ RI ORDG VZLWFKLQJ IRU WKH
ZKROH V\VWHP ZLWK WKH 3& LQFOXGHG LV OHVV WKDQ � WLPHV SHU PLQXWH�
&RXQWHUPHDVXUHV DUH UHTXLUHG LI WKH IUHTXHQF\ RI ORDG VZLWFKLQJ IRU WKH ZKROH
V\VWHP ZLWK WKH 3& LQFOXGHG LV PRUH WKDQ � WLPHV SHU PLQXWH�

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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&RXQWHUPHDVXUH ([DPSOHV
:KHQ VZLWFKLQJ DQ LQGXFWLYH ORDG� FRQQHFW DQ VXUJH SURWHFWRU� GLRGHV� HWF�� LQ
SDUDOOHO ZLWK WKH ORDG RU FRQWDFW DV VKRZQ EHORZ�

&LUFXLW &XUUHQW &KDUDFWHULVWLF 5HTXLUHG HOHPHQW
$& '&

&5 PHWKRG

3RZHU
VXSSO\

,
Q
G
X
F
W
LY
H

OR
D
G

<HV <HV ,I WKH ORDG LV D UHOD\ RU VROHQRLG� WKHUH
LV D WLPH ODJ EHWZHHQ WKH PRPHQW WKH
FLUFXLW LV RSHQHG DQG WKH PRPHQW WKH
ORDG LV UHVHW�
,I WKH VXSSO\ YROWDJH LV �� RU �� 9�
LQVHUW WKH VXUJH SURWHFWRU LQ SDUDOOHO
ZLWK WKH ORDG� ,I WKH VXSSO\ YROWDJH LV
��� WR ��� 9� LQVHUW WKH VXUJH
SURWHFWRU EHWZHHQ WKH FRQWDFWV�

7KH FDSDFLWDQFH RI WKH FDSDFLWRU PXVW
EH � WR ��� m) SHU FRQWDFW FXUUHQW RI �
$ DQG UHVLVWDQFH RI WKH UHVLVWRU PXVW
EH ��� WR � W SHU FRQWDFW YROWDJH RI �
9� 7KHVH YDOXHV� KRZHYHU� YDU\ ZLWK
WKH ORDG DQG WKH FKDUDFWHULVWLFV RI WKH
UHOD\� 'HFLGH WKHVH YDOXHV IURP
H[SHULPHQWV� DQG WDNH LQWR
FRQVLGHUDWLRQ WKDW WKH FDSDFLWDQFH
VXSSUHVVHV VSDUN GLVFKDUJH ZKHQ WKH
FRQWDFWV DUH VHSDUDWHG DQG WKH
UHVLVWDQFH OLPLWV WKH FXUUHQW WKDW IORZV
LQWR WKH ORDG ZKHQ WKH FLUFXLW LV FORVHG
DJDLQ�
7KH GLHOHFWULF VWUHQJWK RI WKH FDSDFLWRU
PXVW EH ��� WR ��� 9� ,I WKH FLUFXLW LV
DQ $& FLUFXLW� XVH D FDSDFLWRU ZLWK QR
SRODULW\�

'LRGH PHWKRG

3RZHU
VXSSO\

,
Q
G
X
F
W
LY
H
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G

1R <HV 7KH GLRGH FRQQHFWHG LQ SDUDOOHO ZLWK
WKH ORDG FKDQJHV HQHUJ\ DFFXPXODWHG
E\ WKH FRLO LQWR D FXUUHQW� ZKLFK WKHQ
IORZV LQWR WKH FRLO VR WKDW WKH FXUUHQW
ZLOO EH FRQYHUWHG LQWR -RXOH KHDW E\
WKH UHVLVWDQFH RI WKH LQGXFWLYH ORDG�
7KLV WLPH ODJ� EHWZHHQ WKH PRPHQW
WKH FLUFXLW LV RSHQHG DQG WKH PRPHQW
WKH ORDG LV UHVHW� FDXVHG E\ WKLV
PHWKRG LV ORQJHU WKDQ WKDW FDXVHG E\
WKH &5 PHWKRG�

7KH UHYHUVHG GLHOHFWULF VWUHQJWK YDOXH
RI WKH GLRGH PXVW EH DW OHDVW �� WLPHV
DV ODUJH DV WKH FLUFXLW YROWDJH YDOXH�
7KH IRUZDUG FXUUHQW RI WKH GLRGH PXVW
EH WKH VDPH DV RU ODUJHU WKDQ WKH ORDG
FXUUHQW�
7KH UHYHUVHG GLHOHFWULF VWUHQJWK YDOXH
RI WKH GLRGH PD\ EH WZR WR WKUHH WLPHV
ODUJHU WKDQ WKH VXSSO\ YROWDJH LI WKH
VXUJH SURWHFWRU LV DSSOLHG WR HOHFWURQLF
FLUFXLWV ZLWK ORZ FLUFXLW YROWDJHV�

9DULVWRU PHWKRG

3RZHU
VXSSO\

,
Q
G
X
F
W
LY
H

OR
D
G

<HV <HV 7KH YDULVWRU PHWKRG SUHYHQWV WKH
LPSRVLWLRQ RI KLJK YROWDJH EHWZHHQ WKH
FRQWDFWV E\ XVLQJ WKH FRQVWDQW YROWDJH
FKDUDFWHULVWLF RI WKH YDULVWRU� 7KHUH LV
WLPH ODJ EHWZHHQ WKH PRPHQW WKH
FLUFXLW LV RSHQHG DQG WKH PRPHQW WKH
ORDG LV UHVHW�
,I WKH VXSSO\ YROWDJH LV �� RU �� 9�
LQVHUW WKH YDULVWRU LQ SDUDOOHO ZLWK WKH
ORDG� ,I WKH VXSSO\ YROWDJH LV ��� WR
��� 9� LQVHUW WKH YDULVWRU EHWZHHQ WKH
FRQWDFWV�

���

:KHQ VZLWFKLQJ D ORDG ZLWK D KLJK LQUXVK FXUUHQW VXFK DV DQ LQFDQGHVFHQW ODPS�
VXSSUHVV WKH LQUXVK FXUUHQW DV VKRZQ EHORZ�
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&RXQWHUPHDVXUH �

3URYLGLQJ D GDUN FXUUHQW RI
DSSUR[� RQH�WKLUG RI WKH UDWHG
YDOXH WKURXJK DQ LQFDQGHVFHQW
ODPS

&RXQWHUPHDVXUH �

3URYLGLQJ D OLPLWLQJ UHVLVWRU

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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����� 3HULSKHUDO 'HYLFH &RQQHFWLRQ
7KH &30� &38 8QLW FDQ EH FRQQHFWHG WR D &���+�352���( 3URJUDPPLQJ
&RQVROH ZLWK D VWDQGDUG &���+�&1��� ��P� RU &���+�&1��� �� P� &RQQHFW�
LQJ &DEOH� 7KH &30� &38 8QLW FDQ EH DOVR FRQQHFWHG WR D &40��352���(�
7KH &40��352���( LV SURYLGHG ZLWK D ��P &RQQHFWLQJ &DEOH�

����� +RVW /LQN &RQQHFWLRQV
+RVW /LQN LV D FRPPDQG�UHVSRQVH FRPPXQLFDWLRQV V\VWHP LQ ZKLFK FRPPDQGV
DUH WUDQVPLWWHG IURP WKH KRVW FRPSXWHU DQG FRUUHVSRQGLQJ UHVSRQVHV DUH
UHWXUQHG IURP WKH GHVWLQDWLRQ 3&V� +RVW /LQN FRPPDQGV FDQ EH XVHG WR UHDG�
ZULWH GDWD LQ 3& GDWD DUHDV DQG UHDG�ZULWH 3& VHWWLQJV�

��� +RVW /LQN &RQQHFWLRQ 7KH &30� &38 8QLW FDQ EH FRQQHFWHG WR DQ ,%0 3&�$7 FRPSDWLEOH FRPSXWHU
RU D 3URJUDPPDEOH 7HUPLQDO ZLWK DQ 56����& $GDSWHU� DV VKRZQ LQ WKH IROORZ�
LQJ GLDJUDP�

&30�
&38 8QLW

56����&
$GDSWHU
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&38 8QLW

56����&
$GDSWHU

37

&
R
P
P
D
Q
G

5
H
V
S
R
Q
V
H

&
R
P
P
D
Q
G

5
H
V
S
R
Q
V
H

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���



��

7KH IROORZLQJ GLDJUDP VKRZV WKH ZLULQJ LQ WKH 56����& FDEOH XVHG WR FRQQHFW D
&30� WR D KRVW FRPSXWHU RU 3URJUDPPDEOH 7HUPLQDO�

,%0 3&�$7 FRPSDWLEOH FRPSXWHU
RU 3URJUDPPDEOH 7HUPLQDO ���SLQ� 56����& $GDSWHU
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&6

ï

ï

6*�

3LQ 1R�6LJQDO

ï

3LQ 1R� 6LJQDO

1RWH :KHQ WKH &30� LV FRQQHFWHG WR D KRVW FRPSXWHU� VHW WKH 56����& $GDSWHU·V
PRGH VHWWLQJ VZLWFK WR ´+267�µ

��Q +RVW /LQN &RQQHFWLRQ 8S WR ��&388QLWV �&30� RQO\� FDQ EH FRQQHFWHG WR DQ ,%0 3&�$7 FRPSDWLEOH
FRPSXWHU RU D 3URJUDPPDEOH 7HUPLQDO ZLWK D %����$/��� /LQN $GDSWHU DQG
56���� $GDSWHUV� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&30�
&38 8QLW

56����
$GDSWHU

&30�
&38 8QLW
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$GDSWHU
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$GDSWHU
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7KH IROORZLQJ GLDJUDP VKRZV WKH ZLULQJ LQ WKH 56���� FDEOHV XVHG WR FRQQHFW
&30� 3&V WR D %����$/��� /LQN $GDSWHU� ,Q ERWK WKH /LQN $GDSWHU�56����
$GDSWHU FRQQHFWLRQV DQG WKH 56���� $GDSWHU�56���� $GDSWHU FRQQHFWLRQV�
FRQQHFW WKH 6*� 5'$� 5'%� 6'$� DQG 6'% WHUPLQDOV WR WKH VDPH WHUPLQDOV LQ
WKH RWKHU $GDSWHU�

���SLQ '�VXE &RQQHFWRU

8VH D VWUDLJKW 56����&
FDEOH WR FRQQHFW WR WKH
KRVW FRPSXWHU·V
56����& SRUW�

��SLQ '�VXE &RQQHFWRU

6LJQDO 3LQ QR�

�

�

�

�

�

�

�

�

�

5'%

ï

6*

ï

6'%

5'$

)*

ï

6'$

�*�$��$/����( /LQN $GDSWHU

56���� $GDSWHU

6*

5'$

5'%
6'$

6'%

&30� &38 8QLW

1RWH �� 7KH PD[LPXP OHQJWK RI WKH 56���� FDEOH VKRXOG EH ��� P�

�� 6HW WKH WHUPLQDWLRQ UHVLVWDQFH VZLWFK WR ´21µ �XSSHU VLGH� IRU WKH /LQN
$GDSWHUV RQ ERWK HQGV RI WKH +RVW /LQN V\VWHP DQG IRU WKH 56���� $GDSWHU�

$OZD\V XVH FULPS FRQQHFWRUV ZKHQ ZLULQJ WKH 56���� $GDSWHUV� 8VH 0� WHUPL�
QDO VFUHZV DQG WLJKWHQ WKH VFUHZV VHFXUHO\ ���� 1 : P��

��� PP PD[�

)RUN WHUPLQDO

��� PP PD[�

5LQJ WHUPLQDO

:LULQJ DQG &RQQHFWLRQV 6HFWLRQ ���
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����� 2QH�WR�RQH 3& &RQQHFWLRQV

$ &30� FDQ EH OLQNHG WR D &30�� &40�� RU &���+6 3& WKURXJK DQ 56����&
$GDSWHU� 2QH 3& DFWV DV WKH 0DVWHU DQG WKH RWKHU DV WKH 6ODYH WR OLQN XS WR ���
ELWV LQ WKH /5 DUHD �/5 ���� WR /5 ������

&30� &38 8QLW
56����& $GDSWHU
�VHH QRWH� &30� &38 8QLW

56����& &DEOH

56����& $GDSWHU
�VHH QRWH�

/LQN ELWV

5($' DUHD

/5 ��

/5 ��
/5 ��

/5 ��

:5,7(

5($' :5,7( DUHD

/5 ��

/5 ��
/5 ��

/5 ��

5($'

:5,7(

/LQN ELWV

:5,7( DUHD 5($' DUHD

1RWH 2QH�WR�RQH 3& FRQQHFWLRQV FDQ RQO\ EH XVHG ZKHQ WKH 56����& $GDSWHU
�&30��&,)��� LV FRQQHFWHG�

6HW WKH ',3 VZLWFK RI WKH 56����& $GDSWHU �&30��&,)��� WR WKH 17 �ERWWRP�
VLGH�

7KH IROORZLQJ GLDJUDP VKRZV WKH ZLULQJ LQ WKH 56����& FDEOH XVHG WR FRQQHFW D
&30� WR DQRWKHU 3&�

��&RYHU
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56����& $GDSWHU
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����� 17 /LQN &RQQHFWLRQV
+LJK�VSHHG FRPPXQLFDWLRQV FDQ EH DFKLHYHG E\ SURYLGLQJ D GLUHFW DFFHVV
WKURXJK WKH XVH RI WKH 17 /LQN EHWZHHQ WKH &30� DQG 3URJUDPPDEOH 7HUPLQDO�

3URJUDPPDEOH 7HUPLQDO

56����& &DEOH

&30�
&38 8QLW

56����&
$GDSWHU

1RWH 7KH17/LQN FDQ RQO\ EH XVHGZKHQ WKH56����&$GDSWHU �&30��&,)��� LV FRQ�
QHFWHG�

6HW WKH ',3 VZLWFK RI WKH 56����& $GDSWHU �&30��&,)��� WR WKH 17 �ERWWRP�
VLGH�
7KH IROORZLQJ GLDJUDP VKRZV WKH ZLULQJ LQ WKH 56����& FDEOH XVHG WR FRQQHFW D
&30� WR D 3URJUDPPDEOH 7HUPLQDO�
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6(&7,21 �
8VLQJ 3HULSKHUDO 'HYLFHV

7KLV VHFWLRQ RXWOLQHV WKH RSHUDWLRQV SRVVLEOH ZLWK WKH 6<60$& 6XSSRUW 6RIWZDUH �666� DQG WKH 3URJUDPPLQJ &RQVROHV�
$FWXDO 666 RSHUDWLQJ SURFHGXUHV DUH SURYLGHG LQ WKH 666 2SHUDWLRQ 0DQXDO� &�VHULHV 3&V� 3URJUDPPLQJ &RQVROH FRQQHF�
WLRQ DQG RSHUDWLQJ SURFHGXUHV DUH SURYLGHG LQ WKLV VHFWLRQ�

��� 6XSSRUW 6RIWZDUH &DSDELOLWLHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 666 6\VWHP 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� 5HVWULFWLRQV DQG 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2IIOLQH 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2QOLQH 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2IIOLQH DQG 2QOLQH 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 8VLQJ D 3URJUDPPLQJ &RQVROH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSDWLEOH 3URJUDPPLQJ &RQVROHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ WKH 3URJUDPPLQJ &RQVROH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3UHSDUDWLRQ IRU 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (QWHULQJ WKH 3DVVZRUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDQJLQJ WKH &30�·V 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &OHDULQJ 0HPRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDGLQJ�&OHDULQJ (UURU 0HVVDJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %X]]HU 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ DQG 5HDGLQJ D 3URJUDP 0HPRU\ $GGUHVV ��� � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWUXFWLRQ 6HDUFK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %LW 2SHUDQG 6HDUFK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVHUWLQJ DQG 'HOHWLQJ ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (QWHULQJ RU (GLWLQJ 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &KHFNLQJ WKH 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %LW� 'LJLW� :RUG 0RQLWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 'LIIHUHQWLDWLRQ 0RQLWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %LQDU\ 0RQLWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ��:RUG 0RQLWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 6LJQHG 'HFLPDO 0RQLWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 8QVLJQHG 'HFLPDO 0RQLWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ��:RUG 'DWD 0RGLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &KDQJLQJ 7LPHU� &RXQWHU 69 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ +H[DGHFLPDO� %&' 'DWD 0RGLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %LQDU\ 'DWD 0RGLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 6LJQHG 'HFLPDO 'DWD 0RGLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 8QVLJQHG 'HFLPDO 'DWD 0RGLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ )RUFH 6HW� 5HVHW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &OHDU )RUFH 6HW�5HVHW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ +H[�$6&,, 'LVSOD\ &KDQJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 'LVSOD\LQJ WKH &\FOH 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3URJUDPPLQJ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3UHSDUDWRU\ 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([DPSOH 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URJUDPPLQJ 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ WKH 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7HVW 5XQ LQ 021,725 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 6XSSRUW 6RIWZDUH &DSDELOLWLHV
7KH666 LV D FRPSOHWH SURJUDPPLQJ DQG FRQWURO SDFNDJH GHVLJQHG IRU &�VHULHV
DQG &90� 3&V� ,W SURYLGHV QRW RQO\ SURJUDPPLQJ FDSDELOLWLHV� EXW DOVR
DGYDQFHG GHEXJJLQJ� PRQLWRULQJ� DQG SURJUDP�GDWD PDQDJHPHQW� 7KH IROORZ�
LQJ WDEOHV SURYLGH RQO\ D EULHI LQWURGXFWLRQ WR WKH FDSDELOLWLHV RI WKH 666� )RU IXU�
WKHU LQIRUPDWLRQ DQG DFWXDO RSHUDWLQJ SURFHGXUHV� SOHDVH UHIHU WR WKH 6<60$&
6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� &�VHULHV�
&30�SURJUDPPLQJ FDQ EH SHUIRUPHGZLWK DOO YHUVLRQV RI 666� �/DGGHU 6XSSRUW
6RIWZDUH �/66� YHUVLRQ ��� RU KLJKHU FDQ DOVR EH XVHG��
,Q DGGLWLRQ� WKH 6<60$&�&37 FDQ EH XVHG IRU SURJUDPPLQJ WKH&30�� 5HIHU WR
WKH 6<60$&�&37 6XSSRUW 6RIWZDUH 4XLFN 6WDUW *XLGH �:���� DQG 8VHU
0DQXDO �:���� IRU RSHUDWLRQ SURFHGXUHV� :KHQ SURJUDPPLQJ WKH &30� XVLQJ
WKH 6<60$&�&37� EH VXUH WR VHW WKH ´3& PRGHOµ RQ WKH 6XSSRUW 6RIWZDUH WR
´&30� �&30�$��µ

����� 666 6\VWHP 6HWXS
6HW WKH 3&0RGHO WR ´&40�µ DQG WKH 3& ,QWHUIDFH WR ´3(5,3+(5$/�µ )ROORZ WKH
GLUHFWLRQV LQ WKH 666 2SHUDWLQJ 0DQXDO IRU RWKHU 6\VWHP 6HWXS VHWWLQJV�

3& 0RGHO ,I WKH &30� 3& GRHVQ·W DSSHDU DV DQ RSWLRQ LQ WKH 666·V 6\VWHP 6HWXS� VHW WKH
3& 0RGHO WR ´&40��µ 7KH &30� LV FRPSDWLEOH ZLWK WKH &40��

3& ,QWHUIDFH 6HW WKH 3& ,QWHUIDFH WR WKH 3HULSKHUDO 'HYLFH 3RUW E\ VHOHFWLQJ ´3(5,3+(5$/µ
IURP WKH VXEPHQX� $IWHU VHOHFWLQJ WKH 3HULSKHUDO 'HYLFH 3RUW� VHW WKH FRPPX�
QLFDWLRQV EDXG UDWH WR ����� EDXG�

����� &30� 5HVWULFWLRQV DQG 3UHFDXWLRQV
:KHQ SURJUDPPLQJ WKH &30�� VHW WKH 3& 0RGHO RQ WKH 666 WR ´&40��µ +HHG
WKH IROORZLQJ UHVWULFWLRQV ZKHQ SURJUDPPLQJ WKH &30��

3URJUDPPLQJ &KHFN 6LQFH WKH GDWD DUHD RI WKH &40� LV ODUJHU WKDQ WKDW RI WKH &30�� VRPH SDUWV RI
WKH DUHD FDQQRW EH FKHFNHG DV WKH&30�3&� 3D\ FDUHIXO DWWHQWLRQ WR WKH XVDEOH
GDWD DUHD ZKHQ SURJUDPPLQJ�

1RWH ,I D SURJUDP WKDW FRQWDLQV DGGUHVVHV QRW VXSSRUWHG E\ WKH&30� DUH WUDQVIHUUHG
WR WKH &30�� D PHPRU\ HUURU ZLOO RFFXU ZKHQ RSHUDWLRQ LV EHJXQ DQG $5 ����
ZLOO WXUQ 21� 5HIHU WR WKH 3URJUDPPLQJ 0DQXDO �:���� IRU GLIIHUHQFHV LQ
PHPRU\ DUHDV�

0HPRU\ 8VDJH 6LQFH WKHPHPRU\ RI WKH WKH&40� LV ODUJHU WKDQ WKDW RI WKH&30�� WKH GLVSOD\HG
DYDLODEOH PHPRU\ FDSDFLW\ LV ODUJHU WKDQ WKH DFWXDO DYDLODEOH PHPRU\ FDSDFLW\�
3D\ FDUHIXO DWWHQWLRQ WR WKH DFWXDO DYDLODEOH PHPRU\ FDSDFLW\ ZKHQ SURJUDP�
PLQJ�

([SDQVLRQ ,QVWUXFWLRQV :KHQ D SURJUDP LV WUDQVIHUUHG DIWHU FKDQJLQJ WKH DVVLJQPHQW RI IXQFWLRQ FRGHV
IRU WKH �� H[SDQVLRQ LQVWUXFWLRQV� D PHVVDJH WR ´7XUQ RQ WKH ',3 VZLWFK RI WKH
3& DQG H[HFXWH DJDLQµ LV GLVSOD\HG� &KDQJH WKH DVVLJQPHQW RI WKH IXQFWLRQ
FRGHV IRU WKH H[SDQVLRQ LQVWUXFWLRQV WR WKH GHIDXOW VHWWLQJV EHIRUH SURJUDPPLQJ�

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���



��

7KH GHIDXOW VHWWLQJV IRU WKH &40� DUH DV VKRZQ LQ WKH IROORZLQJ WDEOH�

)XQFWLRQ FRGH 0QHPRQLF )XQFWLRQ FRGH 0QHPRQLF
�� $6)7 �� 63('
�� 7.< �� 38/6
�� 0&03 �� 6&/
�� 5;' �� %&17
�� 7;' �� %&03
�� &03/ �� 67,0
�� ,1, �� '6:
�� 359 �� �6(*
�� &7%/ �� ,17

2QOLQH (GLWLQJ ,I XQVXSSRUWHG DGGUHVVHV DUH VHW LQ WKH SURJUDP IRU RSHUDQGV RU VHW YDOXHV�
HUURU PHVVDJHV ZLOO EH GLVSOD\HG DQG WKH YDOXHV ZLOO QRW EH DFFHSWHG�

����� 2IIOLQH 2SHUDWLRQV

$ 4 V\PERO LQGLFDWHV WKH RSHUDWLRQ FDQ EH SHUIRUPHG ZLWK &90� 3&V RQO\

*URXS 1DPH 'HVFULSWLRQ
3URJUDPPLQJ &RQQHFW OLQH 'UDZV D OLQH EHWZHHQ WZR ODGGHU GLDJUDP REMHFWV�

6DYH SURJUDP :ULWHV DOO RU SDUW RI WKH XVHU SURJUDP GHYHORSHG LQ WKH V\VWHP ZRUN DUHD WR WKH
GDWD GLVN�

5HWULHYH SURJUDP 5HWULHYHV DOO RU SDUW RI WKH XVHU SURJUDP VWRUHG RQ D GDWD GLVN WR WKH V\VWHP
ZRUN DUHD�

&KDQJH GLVSOD\ 6SHFLILHV WKH GLVSOD\ PRGHV IRU WKH XVHU SURJUDP�
6HDUFK 6HDUFKHV IRU LQVWUXFWLRQV LQFOXGLQJ VSHFLILHG RSHUDQGV� $Q DGGUHVV IURP ZKLFK

WKH VHDUFK LV WR EH VWDUWHG FDQ EH VSHFLILHG
,�2 FRPPHQW &UHDWHV ,�2 FRPPHQWV FRUUHVSRQGLQJ WR ELW DGGUHVVHV LQ WKH /DGGHU :LWK

&RPPHQWV PRGH� ,Q DGGLWLRQ� UHDGV �VHDUFKHV� DQG HGLWV WKH SURJUDP IRU
FRPPHQWV�

,QVWU FRPPHQW &UHDWHV DQG HGLWV LQVWUXFWLRQ FRPPHQWV IRU RXWSXW LQVWUXFWLRQV LQ WKH /DGGHU
:LWK &RPPHQWV PRGH� �&�VHULHV 3&V RQO\�

%ORFN FRPPHQW &UHDWHV� UHDGV �VHDUFKHV�� DQG HGLWV EORFN FRPPHQW LQ WKH /DGGHU :LWK
&RPPHQWV PRGH�

(GLW ODGGHU (GLWV ODGGHU GLDJUDPV XVLQJ WKH IROORZLQJ�

� 0RYLQJ VSHFLILHG LQVWUXFWLRQ EORFNV
� &RS\LQJ VSHFLILHG LQVWUXFWLRQ EORFNV
� 'HOHWLQJ VSHFLILHG LQVWUXFWLRQ EORFNV

(GLW FRPPHQWV 'LVSOD\V ,�2 FRPPHQWV VLPXOWDQHRXVO\ WR ZULWH� HGLW� DQG VHDUFK IRU VSHFLILHG
FRPPHQWV�

5HWULHYH
FRPPHQWV

5HWULHYHV FRPPHQWV IURP WKH SURJUDP VWRUHG RQ D GDWD GLVN� 7KH ,�2 FRPPHQWV
DUH UHDG WR WKH V\VWHP ZRUN DUHD� ,QVWUXFWLRQ FRPPHQWV �&�VHULHV 3&V RQO\�
DQG EORFN FRPPHQWV DUH FRSLHG WR WKH FXUUHQWO\ GLVSOD\HG SURJUDP�

0HPRU\ XVDJH 'LVSOD\V WKH XVHG FDSDFLW\ RI WKH XVHU SURJUDP PHPRU\� WKH QXPEHU RI
FRPPHQWV XVHG� DQG WKH DYDLODEOH FDSDFLW\ RI WKH LQWHUQDO PHPRU\�

&OHDU PHPRU\ &OHDUV WKH XVHU SURJUDP PHPRU\� 7KH VWDUWLQJ DGGUHVV IRU FOHDULQJ FDQ EH
VSHFLILHG� 7KH FRPPHQW PHPRU\ FDQ DOVR EH FOHDUHG�

&KHFN SURJUDP &KHFNV ZKHWKHU WKH XVHU SURJUDP FRQWDLQV V\QWD[ HUURUV� 7KH FKHFN FDQ EH
SHUIRUPHG LQ WKUHH OHYHOV�

4 (GLW LQWHUUXSW
SURJUDP

8VHG WR FUHDWH ,�2 LQWHUUXSW� VFKHGXOHG LQWHUUXSW� SRZHU RII LQWHUUXSW� DQG SRZHU
RQ LQWHUUXSW SURJUDPV� �&90� 3&V RQO\�

4 3URJUDP LQSXW
PRGH

8VHG WR FKDQJH WKH ODGGHU GLDJUDP LQSXW PRGH EHWZHHQ V\PEROV DQG WH[W
VWULQJV� �&90� 3&V RQO\�

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���
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*URXS 'HVFULSWLRQ1DPH
'0
�GDWD PHPRU\�

*R 7R 3DJH 'LVSOD\V WKH FRQWHQWV RI WKH GDWD PHPRU\ LQ WKH V\VWHP ZRUN DUHD LQ SDJHV
�XQLWV RI ��� ZRUGV�� 7KH GDWD FDQ EH DOWHUHG ZLWK WKLV IXQFWLRQ� �&�VHULHV 3&V
RQO\�

&RS\ &RSLHV WKH FRQWHQWV RI WKH '0 DUHD RI WKH V\VWHP ZRUN DUHD �GDWD PHPRU\
LQIRUPDWLRQ��

)LOO :ULWHV WKH VDPH GDWD WR PRUH WKDQ RQH GDWD ZRUG LQ WKH V\VWHP ZRUN DUHD GDWD
PHPRU\ DUHD�

3ULQW 3ULQWV D VSHFLILHG UDQJH RI '0 ZRUGV�
+H[ �³! $6&,, 6SHFLILHV WKH GLVSOD\ PRGH IRU WKH GDWD PHPRU\ FRQWHQWV ZKHQ WKH ZRUN GLVN

GDWD PHPRU\ FRQWHQWV DUH WR EH DOWHUHG� 7KH GLVSOD\ PRGH FDQ EH KH[DGHFLPDO
RU $6&,,�

6DYH '0 'DWD :ULWHV WKH FRQWHQWV RI D VSHFLILHG UDQJH RI V\VWHP ZRUN DUHD GDWD PHPRU\ WR
WKH GDWD GLVN�

5HWULHYH '0 'DWD 5HWULHYHV WKH VDYHG GDWD GLVN GDWD PHPRU\ WR WKH V\VWHP ZRUN DUHD '0 DUHD�
4 5HDG '0
$GGUHVV

8VHG WR GLVSOD\ '0 GDWD IURP WKH ZRUN GLVN XS WR ��� ZRUGV DW D WLPH�
'LVSOD\HG GDWD FDQ EH PRGLILHG� �&90� 3&V RQO\�

4 6ZLWFK %DQN
1XPEHU

8VHG WR VSHFLI\ WKH ([SDQVLRQ '0 EDQN RQ WKH ZRUN GLVN� �&90� 3&V RQO\�

4 6DYH ILOH 8VHG WR VDYH ILOH GDWD �ZLWK DQ �,20� H[WHQVLRQ IURP WKH ZRUN GLVN WR D GDWD
GLVN� �&90� 3&V RQO\�

4 5HWULHYH ILOH 8VH WR UHWULHYH ILOH GDWD �ZLWK DQ �,20 H[WHQVLRQ� IURP D GDWD GLVN WR WKH ZRUN
GLVN� �&90� 3&V RQO\�

,�2 7DEOH :ULWH ,�2 7DEOH (GLWV WKH ,�2 WDEOH LQ WKH V\VWHP ZRUN DUHD�
&KHFN ,�2 7DEOH &KHFNV WKH FRQWHQWV RI WKH ,�2 WDEOH LQ WKH V\VWHP ZRUN DUHD�
6DYH ,�2 7DEOH :ULWHV WKH ,�2 WDEOH LQ WKH V\VWHP ZRUN DUHD WR D GDWD GLVN�
5HWULHYH ,�2 7DEOH 5HWULHYHV WKH ,�2 WDEOH GDWD VWRUHG RQ D GDWD GLVN WR WKH V\VWHP ZRUN DUHD�
4 &OHDU ,�2 7DEOH 8VHG WR GHOHWH WKH ,�2 WDEOH IURP WKH ZRUN GLVN� �&90� 3&V RQO\�
4 &XVWRP ,�2
7DEOH 6,28

8VHG WR VSHFLI\ &38 %XV 8QLW FODVVLILFDWLRQV� �&90� 3&V RQO\�

3ULQW ,�2 7DEOH 3ULQWV DQ ,�2 WDEOH OLVW� �&�VHULHV 3&V RQO\�

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���
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*URXS 'HVFULSWLRQ1DPH
8WLOLW\ 'DWD $UHD /LVWV 'LVSOD\V OLVWV �VXFK DV XVHG DUHDV DQG FURVV�UHIHUHQFHV� LQ DFFRUGDQFH ZLWK WKH

FRQWHQWV RI WKH XVHU SURJUDP LQ WKH V\VWHP ZRUN DUHD�
&KDQJH
$GGUHVVHV

*OREDOO\ FKDQJHV ELW DQG ZRUG DGGUHVVHV LQ WKH XVHU SURJUDP LQ WKH V\VWHP
ZRUN DUHD�

3ULQW /LVWV 3ULQWV OLVWV� ODGGHU GLDJUDPV� DQG PQHPRQLFV LQ DFFRUGDQFH ZLWK WKH FRQWHQWV RI
WKH XVHU SURJUDP LQ WKH V\VWHP ZRUN DUHD�

(3520�0HPRU\
&DUG

:ULWHV� UHDGV� DQG FRPSDUHV WKH XVHU SURJUDP EHWZHHQ WKH 3520
:ULWHU�0HPRU\ &DUG DQG V\VWHP ZRUN DUHD�

3URJUDP
&RQYHUVLRQ

&���� &����+�
&RQYHUWV &����IDPLO\ SURJUDPV WR &����+ SURJUDPV�

&����+� &90��
&RQYHUWV &����+�IDPLO\ SURJUDPV WR &90� SURJUDPV

&UHDWH /LEUDU\
)LOH

&UHDWHV D OLEUDU\ RQ D IORSS\ GLVN RU KDUG GLVN IRU XVH DV DQ /66 GDWD GLVN�

7LPH &KDUW
0RQLWRU

$FFHVVHV WKH WLPH FKDUW PRQLWRU GDWD SURGXFHG RQOLQH� �&�VHULHV 3&V RQO\�

,QVWUXFWLRQ 7UDFH $FFHVVHV WKH LQVWUXFWLRQ WUDFH GDWD SURGXFHG RQOLQH� �&�VHULHV 3&V RQO\�
'DWD WUDFH $FFHVVHV WKH GDWD WUDFH GDWD SURGXFHG RQOLQH�
6HW ,QVWUXFWLRQV 8VHG WR DVVLJQ LQVWUXFWLRQV WR IXQFWLRQ FRGHV LQ WKH LQVWUXFWLRQV WDEOH DQG WR

VDYH DQG UHWULHYH LQVWUXFWLRQV WDEOHV WR DQG IURP GDWD GLVN ILOHV� �&�VHULHV 3&V
RQO\�

5HWULHYH�6DYH
,QVWU

8VHG WR VDYH DQG UHWULHYH H[SDQVLRQ LQVWUXFWLRQ VHWV WR DQG IURP GDWD GLVN ILOHV�
�&�VHULHV 3&V RQO\�

3& 6HWXS 8VHG WR VHW WKH 3& RSHUDWLQJ SDUDPHWHUV LQ WKH 3& 6HWXS DQG WR VDYH DQG
UHWULHYH 3& 6HWXSV WR DQG IURP GDWD GLVN ILOHV�

$OORFDWH 80 8VHG WR DOORFDWH SDUWV RI WKH XVHU PHPRU\ DUHD IRU XVHG DV D )L[HG '0 $UHD
DQG�RU ,�2 &RPPHQW $UHD� �&�VHULHV 3&V RQO\�

4 (GLW 3& ,' 8VHG WR FUHDWH� HGLW� VHDUFK IRU� RU SULQW 3& ,'V �QDPHV�� �&90� 3&V RQO\�
4 &RPSDUH
3URJUDPV

8VHG WR FRPSDUH D SURJUDP LQ D GDWD GLVN ZLWK WKH SURJUDP LQ WKH ZRUN ILOH LQ
WKH FRPSXWHU� �&90� 3&V RQO\�

4 &XVWRPL]DWLRQ 8VHG WR FKDQJH ELW�ZRUG QDPHV� WR GHILQH FXVWRP GDWD DUHDV� RU WR UHJLVWHU +,6
LQVWUXFWLRQV� �&90� 3&V RQO\�

1HWZRUN 6XSSRUW
7DEOH

8VHG WR HGLW GDWD OLQN WDEOHV DQG URXWLQJ WDEOHV IRU WKH 6<60$& 1(7 DQG
6<60$& /,1. 6\VWHPV�

)LOH
0DQDJHPHQW

'LUHFWRU\ 'LVSOD\V D ILOH OLVW� :LOGFDUG QDPHV FDQ EH XVHG WR GLVSOD\ RQO\ GHVLUHG ILOHV�

&RS\ )LOH &RSLHV ILOHV RQ WKH VDPH IORSS\ GLVN RU EHWZHHQ GLIIHUHQW GLVNV�
&KDQJH )LOH 1DPH &KDQJHV WKH QDPH RI D VSHFLILHG ILOH�
'HOHWH )LOH 'HOHWHV D VSHFLILHG ILOH�
/66 )LOH
0DQDJHPHQW

8VHG WR FKDQJH EHWZHHQ /66�VW\OH GDWD ILOHV DQG '26�VW\OH GDWD ILOHV�

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���
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����� 2QOLQH 2SHUDWLRQV

5HIHU WR ����� 3HULSKHUDO 'HYLFH &RQQHFWLRQV IRU GHWDLOV RQ FRQQHFWLQJ D SHU�
VRQDO FRPSXWHU WR WKH &30��

*URXS 1DPH 'HVFULSWLRQ

0RQLWRULQJ 0RQLWRU 'DWD 8VHV WKH ORZHU RQH WKLUG RI WKH VFUHHQ DV D PRQLWRU DUHD ZKHUH ELWV� ZRUGV� '0
FRQWHQWV� DQG 7,0�&17 69�39 DUH PRQLWRUHG� IRUFHG�VHW�UHVHW� DQG FKDQJHG�

7UDQVIHU 3URJUDP 7UDQVIHUV DQG FRPSDUHV WKH XVHU SURJUDP EHWZHHQ WKH FRPSXWHU DQG 3&�

&KDQJH 'LVSOD\ &�VHULHV 3&V
/DGGHU :�&RPPHQWV
/DGGHU

&90� 3&V
/DGGHU
/DGGHU �� URZV RI FRPPHQWV�
/DGGHU �� URZV RI FRPPHQWV�

2QOLQH (GLW 6LPXOWDQHRXVO\ HGLWV WKH 3& SURJUDP DQG WKH SURJUDP LQ WKH V\VWHP ZRUN DUHD�

5HDG &\FOH 7LPH 5HDGV DQG GLVSOD\V WKH VFDQ WLPH RI WKH 3&�

&OHDU $UHD &OHDUV WKH 3& GDWD DUHDV VXFK DV +5� &17� $5� DQG '0 �WR ]HUR��

6HDUFK 6HDUFKHV IRU LQVWUXFWLRQV �LQFOXGLQJ VSHFLILHG RSHUDQGV��

,�2 &RPPHQWV 6HDUFKHV IRU ,�2 FRPPHQWV�

%ORFN &RPPHQWV 6HDUFKHV IRU EORFN FRPPHQWV�

0HPRU\ 8VDJH 'LVSOD\V XVHG SURJUDP PHPRU\ DUHD� WKH QXPEHU RI FRPPHQWV XVHG� DQG WKH
DYDLODEOH FDSDFLW\ RI WKH LQWHUQDO PHPRU\�

4 0RQLWRU ,QWHUUXSW
3URJUDP

8VHG WR PRQLWRU ,�2 LQWHUUXSW� VFKHGXOHG LQWHUUXSW� SRZHU RII LQWHUUXSW� DQG SRZHU
RQ LQWHUUXSW SURJUDPV� �&90� 3&V RQO\�

4 3URJUDP ,QSXW
0RGH

8VHG WR FKDQJH WKH ODGGHU GLDJUDP LQSXW PRGH EHWZHHQ V\PEROV DQG WH[W VWULQJV�
�&90� 3&V RQO\�

4 0RQLWRU 2WKHU
1RGH

8VHG WR DOORZ EDVLF PRQLWRULQJ RSHUDWLRQV �,�2 PRQLWRU� VHW�UHVHW� 39 FKDQJHV�
HWF�� IRU RWKHU 3&V FRQQHFWHG WR WKH WKH VDPH QHWZRUN� �&90� 3&V RQO\�

'0 7UDQVIHU
3& ³! &RPSXWHU

5HWULHYHV 3& '0 GDWD WR WKH V\VWHP ZRUN DUHD� �&�VHULHV 3&V RQO\�

7UDQVIHU
&RPSXWHU³!3&

:ULWHV V\VWHP ZRUN DUHD '0 GDWD WR WKH 3&� �&�VHULHV 3&V RQO\�

7UDQVIHU
9HULI\

&RPSDUHV '0 GDWD EHWZHHQ WKH V\VWHP ZRUN DUHD DQG 3&� �&�VHULHV 3&V RQO\�

0RQLWRU 8VHG WR PRQLWRU '0 DUHD FRQWHQWV LQ WKH 3&� �&�VHULHV 3&V RQO\�
*R 7R 3DJH 5HDGV D VSHFLILHG SDJH IURP WKH '0 OLVW RI WKH '0 DUHD LQ WKH V\VWHP ZRUN DUHD

RU 3&� �&�VHULHV 3&V RQO\�
4 5HDG '0 $GGU 5HDGV WKH FRQWHQWV RI WKH '0 DUHD� LQFOXGLQJ WKH VSHFLILHG '0 DGGUHVV� IURP WKH

ZRUN GLVN DQG GLVSOD\V LW LQ WKH '0 WDEOH� �&90� 3&V RQO\�
4 &RS\ &RSLHV PXOWLSOH� FRQVHFXWLYH ZRUGV RI '0 GDWD WR D VSHFLILHG GHVWLQDWLRQ '0

DGGUHVV� �&90� 3&V RQO\�
4 )LOO 3ODFHV D VSHFLILHG YDOXH LQWR PXOWLSOH� FRQVHFXWLYH ZRUGV RI WKH '0 DUHD� )LOOLQJ

ZLWK ���� FOHDUV WKH '0 ZRUGV� �&90� 3&V RQO\�
4 3ULQW 3ULQWV PXOWLSOH� FRQVHFXWLYH ZRUGV RI '0 GDWD� �&90� 3&V RQO\�
4 +(; ��! $6&,, 6SHFLILHG LQSXWV XVLQJ KH[DGHFLPDO RU $6&,,� 7KH PRGH VHW ZLOO EH GLVSOD\HG LQ

WKH WRS�ULJKW RI WKH VFUHHQ� �&90� 3&V RQO\�
4 6ZLWFK %DQN
1XPEHU

6ZLWFKHV HGLWLQJ EHWZHHQ WKH VWDQGDUG '0 DQG (0 EDQNV� �&90� 3&V RQO\�

4 6DYH '0 GDWD 6DYHV WKH '0 GDWD IURP WKH ZRUN GLVN WR WKH GDWD GLVN RU KDUG GLVN� �&90� 3&V
RQO\�

4 5HWULHYH '0 GDWD 5HWULHYHV WKH '0 GDWD RQ WKH GDWD GLVN RU KDUG GLVN WR WKH ZRUN GLVN� �&90� 3&V
RQO\�

4 7UDQVIHU '0 7UDQVIHUV DQG FRPSDUHV '0 GDWD EHWZHHQ WKH 666 DQG WKH 3&� �&90� 3&V
RQO\�

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���
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*URXS 'HVFULSWLRQ1DPH
,�2 7DEOH 7UDQVIHU ,�2 7DEOH 7UDQVIHUV DQG FRPSDUHV WKH ,�2 WDEOH GDWD EHWZHHQ WKH FRPSXWHU DQG 3&�

&UHDWH ,�2 7DEOH 5HJLVWHUV LQWR WKH 3& WKH ,�2 8QLWV PRXQWHG RQ WKH 3& DQG WKHQ DVVLJQV WKH
ZRUGV WR WKH 8QLWV�

9HULI\ ,�2 7DEOH &RPSDUHV WKH ,�2 WDEOH UHJLVWHUHG LQ WKH 3& DJDLQVW WKH ,�2 8QLWV DFWXDOO\
PRXQWHG RQ WKH 3&�

4 &OHDU ,�2 7DEOH 'HOHWHV WKH ,�2 WDEOHV �&���+ DQG &���+6 3&V RQO\�
8WLOLW\ )LOH 0HPRU\�

0HPRU\ &DUG
'LVSOD\V D ILOH PHPRU\ OLVW� WUDQVIHUV WKH ILOH PHPRU\ FRQWHQWV EHWZHHQ WKH 3&
DQG FRPSXWHU RU WKH 3& DQG )LOH 0HPRU\ 8QLW� FOHDUV WKH ILOH PHPRU\� VDYHV RU
UHWULHYHV WKH ILOH PHPRU\ FRQWHQWV WR RU IURP D IORSS\ GLVN� DQG HGLWV ILOH PHPRU\
FRQWHQWV

7LPH &KDUW 0RQLWRU 8VHG WR H[HFXWH WLPH FKDUW PRQLWRULQJ DQG WR GLVSOD\� VDYH� RU UHWULHYH UHVXOWV�
�&�VHULHV 3&V RQO\�

,QVWUXFWLRQ 7UDFH 8VHG WR H[HFXWH LQVWUXFWLRQ WUDFHV DQG XVHG WR GLVSOD\� VDYH� RU UHWULHYH UHVXOWV�
�&�VHULHV 3&V RQO\�

'DWD 7UDFH 8VHG WR H[HFXWH GDWD WUDFHV DQG XVHG WR GLVSOD\� VDYH� RU UHWULHYH UHVXOWV�
'HEXJ 8VHG WR GLVSOD\ WKH H[HFXWLRQ VWDWXV RI WKH VSHFLILHG SURJUDP VHFWLRQ�

�&�VHULHV 3&V RQO\�
'LVSOD\�6HW &ORFN 8VHG WR UHDG DQG VHW WKH LQWHUQDO FORFN LQ WKH 3&� �&40�� &���+6� RU &90�

RQO\�
7UDQVIHU ,QVWU 8VHG WR WUDQVIHU H[SDQVLRQ LQVWUXFWLRQ VHW IURP WKH 3& WR WKH 666�

�&�VHULHV 3&V RQO\�
4 &XVWRP GDWD 8VHG WR WUDQVIHU FXVWRPL]HG VHWWLQJV IURP WKH 666 WR WKH 3&� �&90� 3&V RQO\�
4 &38 %XV 8QLW
6HWXS

8VHG WR VHW SDUDPHWHUV IRU 6<60$& 1(7� 6<60$& /,1.� DQG 6<60$& %86��
FRPPXQLFDWLRQV� �&90� 3&V RQO\�

3& 6HWXS &KDQJHV WKH 3& 6HWXS LQ WKH 3& DQG LQ WKH V\VWHP ZRUN DUHD DQG XVHG WR
WUDQVIHU WKH 3& 6HWXS EHWZHHQ WKH 3& WKH GLVN �VDYH�UHWULHYH��

4 6<60$& %86�� 8VHG WR PDQLSXODWH 6<60$& %86�� 5HPRWH ,�2 0DVWHU 8QLWV� �&90� 3&V RQO\�
4 5HDG (UURU /RJ 8VHG WR UHDG WKH FXUUHQW HUURU DQG HUURU ORJV� $OVR XVHG WR IRUFH�UHOHDVH WKH

DFFHVV ULJKW WR D 3&� �&90� 3&V RQO\�
4 3URWHFW 80 8VHG WR SURWHFW DOO RU SDUW RI WKH XVHU SURJUDP E\ FUHDWLQJ SDVVZRUGV� 3URJUDP

DFFHVV ZLOO QRW EH SRVVLEOH WR SURWHFWHG VHFWLRQV ZLWKRXW WKH SURSHU SDVVZRUG�
�&90� 3&V RQO\�

1HWZRUN 6XSSRUW
7DEOHV

&�VHULHV 3&V� 8VHG WR LQSXW GDWD OLQN WDEOHV IRU 6<60$& 1(7�

&90� 3&V� 8VHG WR WUDQVIHU GDWD OLQN WDEOHV DQG URXWLQJ WDEOHV EHWZHHQ /LQN
8QLWV� WKH 3&� DQG WKH 666 DQG WR FRPSDUH WKHVH WDEOHV� $OVR XVHG
WR VWDUW DQG VWDUW GDWD OLQNV�

4 1HWZRUN
'LDJQRVLV

8VHG WR UXQ WHVWV EHWZHHQ QRGHV� WR UHDG QRGH VWDWXV� DQG WR UHDG HUURU ORJV IURP
8QLWV IRU WKH 6<60$& 1(7 DQG 6<60$& /,1. 6\VWHPV� $OVR XVHG IRU 6<60$&
/,1. 6\VWHPV WR UXQ EURDGFDVW WHVWV DQG VHW QHWZRUN SDUDPHWHUV� �&90� 3&V
RQO\�

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���
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����� 2IIOLQH DQG 2QOLQH 2SHUDWLRQV
*URXS 1DPH 'HVFULSWLRQ

6\VWHP 6HWXS
�VHH QRWH�

3& PRGHO 6SHFLILHV WKH PRGHO RI 3& WKDW LV EHLQJ SURJUDPPHG RU WKDW LV FRQQHFWHG WR WKH
FRPSXWHU�

3& ,QWHUIDFH &�VHULHV 3&V� 6SHFLILHV ZKHWKHU FRPPXQLFDWLRQV ZLWK WKH 3& DUH SHUIRUPHG
WKURXJK D 6<60$& 1(7 /LQN 8QLW� SHULSKHUDO LQWHUIDFH� RU D +RVW
/LQN �56����&� LQWHUIDFH DQG WKH FRPSXWHU SRUW �&20� RU &20��
WR XVH� :KHQ D +RVW /LQN 8QLW LV XVHG� LW DOVR VSHFLILHV WKH SRUW
QXPEHU DQG EDXG UDWH�

&90� 3&V� 8VHG WR VSHFLI\ WKH FRPPXQLFDWLRQV SURWRFRO IRU FRPPXQLFDWLRQV
ZLWK WKH 3&� L�H�� SHULSKHUDO RU +RVW /LQN �56����&� LQWHUIDFH� 7KH
EDXG UDWH� 3& XQLW QXPEHU� SDULW\� GDWD OHQJWK� DQG QXPEHU RI VWRS
ELWV DUH GHVLJQDWHG�

1HWZRUN
DGGUHVV

6SHFLILHV WKH QHWZRUN DGGUHVV� QRGH QXPEHU� DQG GDWD FRGH W\SH RI WKH 6<60$&
1(7 /LQN 8QLW FRPPXQLFDWLQJ ZLWK WKH 666 RQ WKH 6<60$& 1(7 6\VWHP� 7KH
DGGUHVV GHWHUPLQHV WKH 3& WR EH FRQQHFWHG WR IRU RQOLQH RSHUDWLRQV�

:LWK &90� 3&V WKLV VHWWLQJ LV DOVR XVHG WR VSHFLI\ WKH 3& EHLQJ FRPPXQLFDWHG
ZLWK WKURXJK QHWZRUNV ZKHQ FRQQHFWHG YLD D SHULSKHUDO RU +RVW /LQN LQWHUIDFH�

4 0HVVDJH 1R� 6SHFLILHV ZKLFK PHVVDJHV DUH WR EH GLVSOD\HG RQ WKH 666 IURP PHVVDJHV
SURJUDPPHG LQ WKH 3& ZLWK WKH 0(66$*( LQVWUXFWLRQ� �&90� 3&V RQO\�

,�2 WDEOH ï
80 WUDQVIHU

6SHFLILHV ZKHWKHU WKH ,�2 WDEOH DQG GDWD OLQN WDEOHV DUH WUDQVIHUUHG WR WKH XVHU
SURJUDP DUHD ZKHQ WKH XVHU SURJUDP LV WUDQVIHUUHG EHWZHHQ WKH FRPSXWHU DQG
3& RU 3520 :ULWHU� �&�VHULHV 3&V RQO\�

(3520
LQWHUIDFH

6SHFLILHV WKH EDXG UDWH DQG SRUW QXPEHU RI WKH 3520 :ULWHU FRQQHFWHG WR WKH
FRPSXWHU� �&�VHULHV 3&V RQO\�

3ULQWHU PRGHO 6SHFLILHV WKH SULQWHU PRGHO�
'DWD GLVN GULYH 6SHFLILHV WKH GDWD GLVN GULYH�
2XW%LW
&RPPHQW 7\SH

6SHFLILHV ZKHWKHU ,�2 FRPPHQWV RU LQVWUXFWLRQ FRPPHQWV DUH GLVSOD\HG DW WKH
7,0�&17� ',)8�',)'� .((3� DQG 67(3�61;7 FRPPHQW GLVSOD\ SRVLWLRQV�
�&�VHULHV 3&V RQO\�

([LW WR '26 7HUPLQDWHV 666 RSHUDWLRQ DQG UHWXUQV WR '26�

1RWH :KHQ WKH 666 LV RSHUDWLQJ LQ RQOLQH PRGH� WKH RQO\ IXQFWLRQV DYDLODEOH RQ WKH
6\VWHP 6HWXS 0HQX DUH ´,�2 WDEOH ï80 WUDQVIHU�µ ´'DWD GLVN GULYH�µ DQG ´([LW WR
'26�µ

6XSSRUW 6RIWZDUH &DSDELOLWLHV 6HFWLRQ ���
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��� 8VLQJ D 3URJUDPPLQJ &RQVROH
7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ FRQQHFWLQJ DQG XVLQJ D 3URJUDPPLQJ&RQ�
VROH� 5HIHU WR ��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQ (UURUV IRU GHWDLOV RQ HUURUV
WKDW PLJKW RFFXU GXULQJ 3URJUDPPLQJ &RQVROH RSHUDWLRQV�

����� &RPSDWLEOH 3URJUDPPLQJ &RQVROHV
7KHUH DUH WZR 3URJUDPPLQJ &RQVROHV WKDW FDQ EH XVHG ZLWK WKH &30�� WKH
&40��352���( DQG WKH &���+�352���(� 7KH NH\ IXQFWLRQV IRU WKHVH 3UR�
JUDPPLQJ &RQVROHV DUH LGHQWLFDO�

3UHVV DQG KROG WKH 6KLIW .H\ WR LQSXW D OHWWHU VKRZQ LQ WKH XSSHU�OHIW FRUQHU RI WKH
NH\ RU WKH XSSHU IXQFWLRQ RI D NH\ WKDW KDV WZR IXQFWLRQV� )RU H[DPSOH� WKH
&40��352���(·V $5�+5 NH\ FDQ VSHFLI\ HLWKHU WKH $5 RU +5 $UHD� SUHVV DQG
UHOHDVH WKH 6KLIW .H\ DQG WKHQ SUHVV WKH $5�+5 .H\ WR VSHFLI\ WKH $5 $UHD�

&40��352���(
�$ ��P FRQQHFWLQJ FDEOH LV DWWDFKHG��

&���+�352���(
�8VH D &���+�&1��� �� P� RU
&���+�&1��� �� P� &RQQHFWLQJ
&DEOH��

/&' GLVSOD\

0RGH
VHOHFWRU

&30� RSHUDWLQJ PRGH

,QVWUXFWLRQ
NH\V

1XPHULF
NH\V

2SHUDWLRQ
NH\V

7KH IROORZLQJ NH\V DUH ODEHOHG GLIIHUHQWO\ RQ WKH &40��352���( DQG WKH
&���+�352���(� EXW WKH RSHUDWLRQ RI WKH NH\V LQ HDFK SDLU LV LGHQWLFDO�

&40��352���( .H\V &���+�352���( .H\V

$5

+5
+5

6(7
3/$<

6(7

5(6(7
5(&

5(6(7

1RWH 7R VSHFLI\ WKH $5 DUHD� XVH 6+,)7 �+5 .H\V IRU WKH &���+�352���( DQG XVH
6+,)7 � $5�+5 .H\V IRU WKH &40��352���(�

8VLQJ D 3URJUDPPLQJ &RQVROH 6HFWLRQ ���
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����� &RQQHFWLQJ WKH 3URJUDPPLQJ &RQVROH

&RQQHFW WKH 3URJUDPPLQJ &RQVROH·V FRQQHFWLQJ FDEOH WR WKH &30�·V SHULSK�
HUDO SRUW� DV VKRZQ EHORZ�

3DQHO ,QVWDOODWLRQ 7KH &���+�352���( 3URJUDPPLQJ &RQVROH FDQ EH LQVWDOOHG LQ D FRQWURO SDQHO
DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� �7KH&���+�$77��0RXQWLQJ %UDFNHW LV VROG
VHSDUDWHO\��

0RXQWLQJ %UDFNHW

7ZR VFUHZV

3DQHO WKLFNQHVV� ��� WR ��� PP

0RXQWLQJ KROH GLPHQVLRQV
�',1����� VWDQGDUGV�

���
����

ï�

��
����

ï�

$OORZ DW OHDVW �� PP IRU WKH FDEOH FRQQHFWRU DERYH WKH 3URJUDPPLQJ &RQVROH�

$ERXW �� PP LV UHTXLUHG�

$W OHDVW �� PP LV UHTXLUHG�

(LWKHU FRQQHFWRU PD\
EH XVHG�

��

��

8VLQJ D 3URJUDPPLQJ &RQVROH 6HFWLRQ ���
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����� 3UHSDUDWLRQ IRU 2SHUDWLRQ
7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV UHTXLUHG WR EHJLQ 3URJUDPPLQJ &RQVROH
RSHUDWLRQ�

&DXWLRQ $OZD\V FRQILUP WKDW WKH 3URJUDPPLQJ &RQVROH LV LQ 352*5$0 PRGH ZKHQ
WXUQLQJ RQ WKH 3&ZLWK D 3URJUDPPLQJ&RQVROH FRQQHFWHG XQOHVV DQRWKHUPRGH
LV GHVLUHG IRU D VSHFLILF SXUSRVH� ,I WKH 3URJUDPPLQJ &RQVROH LV LQ 581 PRGH
ZKHQ 3& SRZHU LV WXUQHG RQ� DQ\ SURJUDP LQ 3URJUDP0HPRU\ ZLOO EH H[HFXWHG�
SRVVLEO\ FDXVLQJ D 3&�FRQWUROOHG V\VWHP WR EHJLQ RSHUDWLRQ�

7KH IROORZLQJ VHTXHQFH RI RSHUDWLRQV PXVW EH SHUIRUPHG EHIRUH EHJLQQLQJ LQL�
WLDO SURJUDP LQSXW�

�� �� ���� �� ,QVHUW WKH PRGH NH\ LQWR WKH 3URJUDPPLQJ &RQVROH�

�� 6HW WKH PRGH VZLWFK WR 352*5$0 PRGH� �7KH PRGH NH\ FDQQRW EH
UHPRYHG ZKLOH VHW WR 352*5$0 PRGH��

�� 7XUQ RQ 3& SRZHU�
�� &RQILUP WKDW WKH &38 8QLW·V 32:(5 /(' LV OLW DQG WKH IROORZLQJ GLVSOD\

DSSHDUV RQ WKH 3URJUDPPLQJ &RQVROH VFUHHQ� �,I WKH 3& PRGH LV QRW GLV�
SOD\HG� WXUQ RII DQG UHVWDUW WKH SRZHU VXSSO\� ,I WKH $/0�(55 /(' LV OLW RU
IODVKLQJ RU DQ HUURUPHVVDJH LV GLVSOD\HG� FOHDU WKH HUURU WKDW KDV RFFXUUHG��

�352*5$0!
3$66:25'�

�� (QWHU WKH SDVVZRUG� 6HH ����� (QWHULQJ WKH 3DVVZRUG IRU GHWDLOV�

�� &OHDU PHPRU\� 6NLS WKLV VWHS LI WKH SURJUDP GRHV QRW QHHG WR EH FOHDUHG�
6HH ����� &OHDULQJ 0HPRU\ IRU GHWDLOV�

����� (QWHULQJ WKH 3DVVZRUG
7R JDLQ DFFHVV WR WKH3&·V SURJUDPPLQJ IXQFWLRQV� \RXPXVW ILUVW HQWHU WKH SDVV�
ZRUG� 7KH SDVVZRUG SUHYHQWV XQDXWKRUL]HG DFFHVV WR WKH SURJUDP�
7KH 3& SURPSWV \RX IRU D SDVVZRUG ZKHQ 3& SRZHU LV WXUQHG RQ RU� LI 3& SRZHU
LV DOUHDG\ RQ� DIWHU WKH 3URJUDPPLQJ &RQVROH KDV EHHQ FRQQHFWHG WR WKH 3&� 7R
JDLQ DFFHVV WR WKH V\VWHP ZKHQ WKH ´3DVVZRUG�µ PHVVDJH DSSHDUV� SUHVV &/5
DQG WKHQ 02175� 7KHQ SUHVV &/5 WR FOHDU WKH GLVSOD\�

,I WKH 3URJUDPPLQJ &RQVROH LV FRQQHFWHG WR WKH 3& ZKHQ 3& SRZHU LV DOUHDG\
RQ� WKH ILUVW GLVSOD\ EHORZ ZLOO LQGLFDWH WKH PRGH WKH 3& ZDV LQ EHIRUH WKH 3UR�
JUDPPLQJ&RQVROHZDV FRQQHFWHG�(QVXUH WKDW WKH3& LV LQ352*5$0PRGH
EHIRUH \RX HQWHU WKH SDVVZRUG� :KHQ WKH SDVVZRUG LV HQWHUHG� WKH 3& ZLOO
VKLIW WR WKH PRGH VHW RQ WKH PRGH VZLWFK� FDXVLQJ 3& RSHUDWLRQ WR EHJLQ LI WKH
PRGH LV VHW WR 581 RU 021,725� 7KH PRGH FDQ EH FKDQJHG WR 581 RU 021�
,725 ZLWK WKH PRGH VZLWFK DIWHU HQWHULQJ WKH SDVVZRUG�

,QGLFDWHV WKH PRGH VHW E\ WKH PRGH VHOHFWRU VZLWFK�

�352*5$0!
3$66:25'�

�352*5$0! %=

8VLQJ D 3URJUDPPLQJ &RQVROH 6HFWLRQ ���
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����� &KDQJLQJ WKH &30�·V 0RGH
2QFH WKH 3URJUDPPLQJ &RQVROH KDV EHHQ FRQQHFWHG� LWV PRGH VZLWFK FDQ EH
XVHG WR FKDQJH WKH &30�·V 3& PRGH� 7KH PRGH GLVSOD\ ��352*5$0!�
�021,725!� RU �581!� ZLOO DSSHDU RQ WKH 3URJUDPPLQJ &RQVROH VFUHHQ�
� 1R NH\ RSHUDWLRQV FDQ EH SHUIRUPHG ZKLOH WKH PRGH GLVSOD\ LV GLVSOD\HG RQ
WKH 3URJUDPPLQJ &RQVROH VFUHHQ� 3UHVV &/5 WR FOHDU WKH GLVSOD\ VR WKDW NH\
RSHUDWLRQV FDQ EH SHUIRUPHG�

� ,I WKH 6+,)7 .H\ LV SUHVVHG ZKLOH WKH PRGH VZLWFK LV WXUQHG� WKH RULJLQDO GLV�
SOD\ ZLOO UHPDLQ RQ WKH 3URJUDPPLQJ &RQVROH·V VFUHHQ DQG WKH PRGH GLVSOD\
ZRQ·W DSSHDU�

� 7KH &30�ZLOO HQWHU 581PRGH DXWRPDWLFDOO\ LI D 3HULSKHUDO 'HYLFH VXFK DV D
3URJUDPPLQJ &RQVROH LVQ·W FRQQHFWHG ZKHQ WKH &30� LV WXUQHG RQ�

0RGH GLVSOD\

,QLWLDO GLVSOD\

�352*5$0! %=

&/5 6+,)7 &/5

�����

581
021,725

352*5$0 581
021,725

352*5$0581
021,725

352*5$0

�021,725! %= �581! %=

2SHUDWLRQ 2SHUDWLRQ

352*5$0 0RGH 7KH &30� SURJUDP LVQ·W H[HFXWHG LQ 352*5$0PRGH� 8VH 352*5$0PRGH
WR FUHDWH DQG HGLW WKH SURJUDP� FOHDU PHPRU\� RU FKHFN WKH SURJUDP IRU HUURUV�

021,725 0RGH 7KH&30�SURJUDP LV H[HFXWHG LQ021,725PRGH DQG ,�2 LV SURFHVVHG MXVW DV
LW LV LQ 581PRGH� 8VH 021,725PRGH ZKHQ WHVWLQJ WKH V\VWHP E\PRQLWRULQJ
WKH &30�·V RSHUDWLQJ VWDWXV� IRUFH�VHWWLQJ DQG UHVHWWLQJ ,�2 ELWV� FKDQJLQJ WKH
69�39 RI WLPHUV DQG FRXQWHUV� HWF�

581 0RGH 7KLV LV WKH&30�·V QRUPDO RSHUDWLQJPRGH� 7KH&30�·V RSHUDWLQJ VWDWXV FDQ EH
PRQLWRUHG IURP D 3HULSKHUDO 'HYLFH� EXW ELWV FDQ·W EH IRUFH�VHW�IRUFH�UHVHW DQG
WKH 69�39 RI WLPHUV DQG FRXQWHUV FDQ·W EH FKDQJHG�

&DXWLRQ %H VXUH WR FRQILUP WKDW QR DGYHUVH HIIHFW ZLOO RFFXU ZLWK WKH HTXLSPHQW EHIRUH
FKDQJLQJ WKH RSHUDWLQJ PRGH RI WKH 3&�

8VLQJ D 3URJUDPPLQJ &RQVROH 6HFWLRQ ���
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��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQV
����� 2YHUYLHZ

7KH IROORZLQJ WDEOH OLVWV WKH SURJUDPPLQJ DQGPRQLWRULQJ RSHUDWLRQV WKDW FDQ EH
SHUIRUPHG IURP D 3URJUDPPLQJ &RQVROH� 5HIHU WR WKH UHVW RI WKLV VHFWLRQ IRU
GHWDLOV RQ RSHUDWLRQDO SURFHGXUHV�

1DPH )XQFWLRQ
&OHDULQJ PHPRU\ &OHDUV DOO RU SDUW RI WKH 3URJUDP 0HPRU\ DQG DQ\ GDWD DUHDV WKDW DUH QRW UHDG�RQO\� DV ZHOO

DV WKH FRQWHQWV RI WKH 3URJUDPPLQJ &RQVROH·V PHPRU\�
5HDGLQJ�FOHDULQJ HUURU
PHVVDJHV

'LVSOD\V DQG FOHDUV HUURU PHVVDJHV DQG GLVSOD\V 0(66$*( LQVWUXFWLRQ PHVVDJHV�

%X]]HU RSHUDWLRQ 7XUQV RQ DQG RII WKH EX]]HU WKDW VRXQGV ZKHQ 3URJUDPPLQJ &RQVROH NH\V DUH SUHVVHG�
6HWWLQJ D SURJUDP
PHPRU\ DGGUHVV

6HWV WKH VSHFLILHG SURJUDP PHPRU\ DGGUHVV ZKHQ UHDGLQJ� ZULWLQJ� LQVHUWLQJ DQG GHOHWLQJ
SURJUDPV�

5HDGLQJ D SURJUDP
PHPRU\ DGGUHVV

5HDGV WKH FRQWHQWV RI WKH 3URJUDP 0HPRU\� 'LVSOD\V WKH VWDWXV RI WKH FXUUHQWO\ GLVSOD\HG ELW
LQ 352*5$0 DQG 021,725 PRGHV�

,QVWUXFWLRQ VHDUFK )LQGV RFFXUUHQFHV RI WKH VSHFLILHG LQVWUXFWLRQ LQ WKH SURJUDP�
%LW RSHUDQG VHDUFK )LQGV RFFXUUHQFHV RI WKH VSHFLILHG RSHUDQG ELW LQ WKH SURJUDP�
,QVHUWLQJ DQG GHOHWLQJ
LQVWUXFWLRQV

,QVHUWV RU GHOHWHV LQVWUXFWLRQV IURP WKH SURJUDP�

(QWHULQJ RU HGLWLQJ
SURJUDPV

2YHUZULWHV WKH FRQWHQWV RI WKH FXUUHQW 3URJUDP 0HPRU\ WR HLWKHU LQSXW D SURJUDP IRU WKH ILUVW
WLPH RU WR FKDQJH D SURJUDP WKDW DOUHDG\ H[LVWV�

&KHFNLQJ WKH SURJUDP &KHFNV IRU SURJUDPPLQJ HUURUV DQG GLVSOD\V WKH SURJUDP DGGUHVV DQG HUURU ZKHQ HUURUV DUH
IRXQG�

%LW� GLJLW� ZRUG PRQLWRU 0RQLWRUV WKH VWDWXV RI XS WR �� ELWV DQG ZRUGV� DOWKRXJK RQO\ � FDQ EH VKRZQ RQ WKH GLVSOD\
DW RQH WLPH�

0XOWLSOH DGGUHVV
PRQLWRU

0RQLWRUV WKH VWDWXV RI XS WR � ELWV DQG ZRUGV VLPXOWDQHRXVO\�

'LIIHUHQWLDWLRQ PRQLWRU 0RQLWRUV WKH XS RU GRZQ GLIIHUHQWLDWLRQ VWDWXV RI D SDUWLFXODU ELW�
%LQDU\ PRQLWRU 0RQLWRUV WKH 21�2)) VWDWXV RI DQ\ ZRUG·V �� ELWV�
��ZRUG PRQLWRU 0RQLWRUV WKH VWDWXV RI WKUHH FRQVHFXWLYH ZRUGV�
6LJQHG GHFLPDO
PRQLWRU

&RQYHUWV WKH FRQWHQWV RI WKH VSHFLILHG ZRUG IURP VLJQHG KH[DGHFLPDO �WZR·V FRPSOHPHQW
IRUPDW� WR VLJQHG GHFLPDO IRU GLVSOD\�

8QVLJQHG GHFLPDO
PRQLWRU

&RQYHUWV KH[DGHFLPDO GDWD LQ D ZRUG WR XQVLJQHG GHFLPDO IRU GLVSOD\�

��ZRUG GDWD
PRGLILFDWLRQ

&KDQJHV WKH FRQWHQWV RI RQH RU PRUH RI WKH � FRQVHFXWLYH ZRUGV GLVSOD\HG LQ WKH ��:RUG
0RQLWRU RSHUDWLRQ�

&KDQJLQJ WLPHU�
FRXQWHU 69 �

&KDQJHV WKH 69 RI D WLPHU RU FRXQWHU�

&KDQJLQJ WLPHU�
FRXQWHU 69 �

0DNHV ILQH DGMXVWPHQW FKDQJHV WR WKH 69 RI WKH WLPHU RU FRXQWHU�

+H[DGHFLPDO� %&'
GDWD PRGLILFDWLRQ

&KDQJHV WKH %&' RU KH[DGHFLPDO YDOXH RI D ZRUG EHLQJ PRQLWRUHG�

%LQDU\ GDWD
PRGLILFDWLRQ

&KDQJHV WKH VWDWXV RI D ZRUG·V ELWV ZKHQ WKH ZRUG LV EHLQJ PRQLWRUHG�

6LJQHG GHFLPDO GDWD
PRGLILFDWLRQ

&KDQJHV WKH GHFLPDO YDOXH RI D ZRUG EHLQJ PRQLWRUHG DV VLJQHG GHFLPDO GDWD� ZLWKLQ D
UDQJH RI ï������ WR ������� 7KH FRQWHQWV RI WKH VSHFLILHG ZRUG DUH FRQYHUWHG DXWRPDWLFDOO\
WR VLJQHG KH[DGHFLPDO �WZR·V FRPSOHPHQW IRUPDW��

8QVLJQHG GHFLPDO GDWD
PRGLILFDWLRQ

&KDQJHV WKH GHFLPDO YDOXH RI D ZRUG EHLQJ PRQLWRUHG DV XQVLJQHG GHFLPDO GDWD� ZLWKLQ D
UDQJH RI � WR ������� $ FKDQJH LQWR KH[DGHFLPDO GDWD LV PDGH DXWRPDWLFDOO\�

)RUFH VHW�UHVHW )RUFHV ELWV 21 �IRUFH VHW� RU 2)) �IRUFH UHVHW��
&OHDU IRUFH VHW�UHVHW 5HVWRUHV WKH VWDWXV RI DOO ELWV ZKLFK KDYH EHHQ IRUFH VHW RI UHVHW�
+H[�$6&,, GLVSOD\
FKDQJH

&RQYHUWV ZRUG GDWD GLVSOD\V EDFN DQG IRUWK EHWZHHQ ��GLJLW KH[DGHFLPDO GDWD DQG $6&,,�

'LVSOD\LQJ WKH F\FOH
WLPH

'LVSOD\V WKH FXUUHQW DYHUDJH F\FOH WLPH �VFDQ WLPH��

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� &OHDULQJ 0HPRU\
7KLV RSHUDWLRQ LV XVHG WR FOHDU DOO RU SDUW RI WKH 3URJUDP 0HPRU\ DQG DQ\ GDWD
DUHDV WKDW DUH QRW UHDG�RQO\� DV ZHOO DV WKH FRQWHQWV RI WKH 3URJUDPPLQJ &RQ�
VROH·V PHPRU\� 7KLV RSHUDWLRQ LV SRVVLEOH LQ 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 1R 2.

%HIRUH EHJLQQLQJ WR SURJUDP IRU WKH ILUVW WLPH RU ZKHQ LQVWDOOLQJ D QHZ SURJUDP�
FOHDU DOO DUHDV�

$OO &OHDU 7KH IROORZLQJ SURFHGXUH LV XVHG WR FOHDU PHPRU\ FRPSOHWHO\�

�� �� ���� �� %ULQJ XS WKH LQLWLDO GLVSOD\ E\ SUHVVLQJ WKH &/5 NH\ UHSHDWHGO\�

�� 3UHVV WKH 6(7� 127� DQG WKHQ WKH 5(6(7 .H\ WR EHJLQ WKH RSHUDWLRQ�

6(7 127 5(6(7
�����0(025< &/5"
+5 &17 '0

�� 3UHVV WKH 02175 .H\ WR FOHDU PHPRU\ FRPSOHWHO\�

02175
�����0(025< &/5
(1' +5 &17 '0

&DXWLRQ 7KH3&6HWXS �'0���� WKURXJK'0�����ZLOO EH FOHDUHGZKHQ WKLV RSHUDWLRQ LV
SHUIRUPHG�

3DUWLDO &OHDU ,W LV SRVVLEOH WR UHWDLQ WKH GDWD LQ VSHFLILHG DUHDV RU SDUW RI WKH 3URJUDP0HPRU\�
7R UHWDLQ WKH GDWD LQ WKH +5� 7&� RU '0 $UHDV� SUHVV WKH DSSURSULDWH NH\ DIWHU
SUHVVLQJ 6(7� 127� DQG 5(6(7� $Q\ GDWD DUHD WKDW VWLOO DSSHDUV RQ WKH GLVSOD\
ZLOO EH FOHDUHG ZKHQ WKH 02175 .H\ LV SUHVVHG�

7KH+5.H\ LV XVHG WR VSHFLI\ ERWK WKH$5DQG+5$UHDV� WKH&17.H\ LV XVHG WR
VSHFLI\ WKH HQWLUH WLPHU�FRXQWHU DUHD� DQG WKH '0 .H\ LV XVHG WR VSHFLI\ WKH '0
$UHD�

,W LV DOVR SRVVLEOH WR UHWDLQ D SRUWLRQ RI WKH 3URJUDP 0HPRU\ IURP WKH ILUVW
PHPRU\ DGGUHVV WR D VSHFLILHG DGGUHVV� $IWHU GHVLJQDWLQJ WKH GDWD DUHDV WR
EH UHWDLQHG� VSHFLI\ WKH ILUVW 3URJUDP 0HPRU\ DGGUHVV WR EH FOHDUHG� )RU
H[DPSOH� LQSXW ��� WR OHDYH DGGUHVVHV ��� WR ��� XQWRXFKHG� EXW WR FOHDU
DGGUHVVHV IURP ��� WR WKH HQG RI 3URJUDP 0HPRU\�

$V DQ H[DPSOH� IROORZ WKH SURFHGXUH EHORZ WR UHWDLQ WKH WLPHU�FRXQWHU DUHD DQG
3URJUDP 0HPRU\ DGGUHVVHV ��� WKURXJK ����

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�� 3UHVV WKH 6(7� 127� DQG WKHQ WKH 5(6(7 .H\ WR EHJLQ WKH RSHUDWLRQ�

�� 3UHVV WKH &17 .H\ WR UHPRYH WKH WLPHU�FRXQWHU DUHD IURP WKH GDWD DUHDV
VKRZQ RQ WKH GLVSOD\�

&17
�����0(025< &/5"
+5 '0

�� 3UHVV ��� WR VSHFLI\ ��� DV WKH VWDUWLQJ SURJUDP DGGUHVV�

%
�

&
�

'
�

�����0(025< &/5"
+5 '0

�� 3UHVV WKH 02175 .H\ WR FOHDU WKH VSHFLILHG UHJLRQV RI PHPRU\�

02175
�����0(025< &/5
(1' +5 '0

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� 5HDGLQJ�&OHDULQJ (UURU 0HVVDJHV
7KLV RSHUDWLRQ LV XVHG WR GLVSOD\ DQG FOHDU HUURU PHVVDJHV� ,W LV SRVVLEOH WR GLV�
SOD\ DQG FOHDU QRQ�IDWDO HUURUV DQG 0(66$*( LQVWUXFWLRQ PHVVDJHV LQ DQ\
PRGH� EXW IDWDO HUURUV FDQ EH FOHDUHG LQ 352*5$0 PRGH RQO\�

581 021,725 352*5$0
2. 2. 2.

%HIRUH LQSXWWLQJ D QHZ SURJUDP� DQ\ HUURU PHVVDJHV UHFRUGHG LQ PHPRU\
VKRXOG EH FOHDUHG� ,W LV DVVXPHG KHUH WKDW WKH FDXVHV RI DQ\ RI WKH HUURUV IRU
ZKLFK HUURU PHVVDJHV DSSHDU KDYH DOUHDG\ EHHQ WDNHQ FDUH RI� ,I WKH EX]]HU
VRXQGV ZKHQ DQ DWWHPSW LV PDGH WR FOHDU DQ HUURU PHVVDJH� HOLPLQDWH WKH
FDXVH RI WKH HUURU� DQG WKHQ FOHDU WKH HUURU PHVVDJH� �5HIHU WR 6HFWLRQ � 7HVW
5XQV DQG (UURU 3URFHVVLQJ IRU WURXEOHVKRRWLQJ LQIRUPDWLRQ��

.H\ 6HTXHQFH )ROORZ WKH SURFHGXUH EHORZ WR GLVSOD\ DQG FOHDU PHVVDJHV�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�� 3UHVV WKH )81 DQG WKHQ WKH02175.H\ WR EHJLQ WKH RSHUDWLRQ� ,I WKHUH DUH
QR PHVVDJHV� WKH IROORZLQJ GLVSOD\ ZLOO DSSHDU�

)81 02175
(55�06* &+. 2.

,I WKHUH DUHPHVVDJHV� WKHPRVW VHULRXVPHVVDJHZLOO EH GLVSOD\HGZKHQ WKH
02175.H\ LV SUHVVHG� 3UHVVLQJ02175 DJDLQ ZLOO FOHDU WKH SUHVHQWPHV�
VDJH DQG GLVSOD\ WKH QH[W PRVW VHULRXV HUURU PHVVDJH� &RQWLQXH SUHVVLQJ
02175 XQWLO DOO PHVVDJHV KDYH EHHQ FOHDUHG� 7KHVH DUH VRPH H[DPSOHV
RI HUURU PHVVDJHV�

$ PHPRU\ HUURU�

02175
0(025< (55

$ V\VWHP HUURU�

02175
6<6 )$,/ )$/��

$ PHVVDJH�

02175
0$7(5,$/ 86(' 83

$OO PHVVDJHV FOHDUHG�

02175
(55�06* &+. 2.

����� %X]]HU 2SHUDWLRQ
7KLV RSHUDWLRQ LV XVHG WR WXUQ RQ DQG RII WKH EX]]HU WKDW VRXQGV ZKHQ 3URJUDP�
PLQJ &RQVROH NH\V DUH SUHVVHG� 7KLV EX]]HU ZLOO DOVR VRXQG ZKHQHYHU DQ HUURU
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.H\ 6HTXHQFH )ROORZ WKH SURFHGXUH EHORZ WR WXUQ WKH NH\�LQSXW EX]]HU RQ DQG RII�

�� �� ���� �� 3UHVV WKH &/5� 6+,)7� DQG WKHQ WKH &/5 .H\ WR EULQJ XS WKH PRGH GLVSOD\�
,Q WKLV FDVH WKH 3& LV LQ 352*5$0 PRGH DQG WKH EX]]HU LV RQ�
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�� 3UHVV WKH 6+,)7 DQG WKHQ WKH � .H\ WR WXUQ RII WKH EX]]HU�
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�� 3UHVV WKH 6+,)7 DQG WKHQ WKH � .H\ DJDLQ WR WXUQ WKH EX]]HU EDFN RQ�
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����� 6HWWLQJ DQG 5HDGLQJ D 3URJUDP 0HPRU\ $GGUHVV
7KLV RSHUDWLRQ LV XVHG WR GLVSOD\ WKH VSHFLILHG SURJUDP PHPRU\ DGGUHVV DQG LV
SRVVLEOH LQ DQ\ PRGH�
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:KHQ LQSXWWLQJ D SURJUDP IRU WKH ILUVW WLPH� LW LV JHQHUDOO\ ZULWWHQ WR 3URJUDP
0HPRU\ VWDUWLQJ IURP DGGUHVV ���� %HFDXVH WKLV DGGUHVV DSSHDUV ZKHQ WKH
GLVSOD\ LV FOHDUHG� LW LV QRW QHFHVVDU\ WR VSHFLI\ LW�

:KHQ LQSXWWLQJ D SURJUDP VWDUWLQJ IURP RWKHU WKDQ ��� RU WR UHDG RU PRGLI\ D
SURJUDP WKDW DOUHDG\ H[LVWV LQ PHPRU\� WKH GHVLUHG DGGUHVV PXVW EH GHVLJ�
QDWHG�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� ,QSXW WKH GHVLUHG DGGUHVV� ,W LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV�
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�� 3UHVV WKH 'RZQ $UURZ .H\�

�
�����5($' 2))
/' �����

1RWH 7KH 21�2)) VWDWXV RI DQ\ GLVSOD\HG ELW ZLOO EH VKRZQ LI WKH 3& LV LQ
581 RU 021,725 PRGH�

�� 3UHVV WKH 8S DQG 'RZQ $UURZ .H\V WR VFUROO WKURXJK WKH SURJUDP�

�
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����� ,QVWUXFWLRQ 6HDUFK
7KLV RSHUDWLRQ LV XVHG WR ILQG RFFXUUHQFHV RI WKH VSHFLILHG LQVWUXFWLRQ LQ WKH SUR�
JUDP DQG LV SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

7KH 21�2)) VWDWXV RI DQ\ GLVSOD\HG ELW ZLOO EH VKRZQ LI WKH 3& LV LQ 581 RU
021,725 PRGH�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
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�� ,QSXW WKH DGGUHVV IURP ZKLFK WKH VHDUFK ZLOO EHJLQ DQG SUHVV WKH 'RZQ
$UURZ .H\� ,W LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV�
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�� ,QSXW WKH LQVWUXFWLRQ WR EH IRXQG DQG SUHVV WKH 65&+ .H\� ,Q WKLV FDVH� WKH
VHDUFK LV IRU /' LQVWUXFWLRQV�

,Q WKLV FDVH� WKH QH[W /' LQVWUXFWLRQ LV DW DGGUHVV ���� DV VKRZQ EHORZ�

/'
65&+

�����65&+
/' �����

�� 3UHVV WKH'RZQ$UURZ.H\ WR GLVSOD\ WKH LQVWUXFWLRQ·V RSHUDQGV RU SUHVV WKH
65&+ .H\ WR VHDUFK IRU WKH QH[W RFFXUUHQFH RI WKH LQVWUXFWLRQ�

�� 7KH VHDUFK ZLOO FRQWLQXH XQWLO DQ (1' LQVWUXFWLRQ RU WKH HQG RI 3URJUDP
0HPRU\ LV UHDFKHG� ,Q WKLV FDVH� DQ (1' LQVWUXFWLRQ ZDV UHDFKHG DW
DGGUHVV ����

65&+
�����65&+
(1'����������.:�

����� %LW 2SHUDQG 6HDUFK
7KLV RSHUDWLRQ LV XVHG WR ILQG RFFXUUHQFHV RI WKH VSHFLILHG RSHUDQG ELW LQ WKH SUR�
JUDP DQG LV SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

7KH 21�2)) VWDWXV RI DQ\ GLVSOD\HG ELW ZLOO EH VKRZQ LI WKH 3& LV LQ 581 RU
021,725 PRGH�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�� ,QSXW WKH RSHUDQG DGGUHVV� ,W LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV�
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�� 3UHVV WKH 65&+ .H\ WR EHJLQ WKH VHDUFK�

65&+
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�� 3UHVV WKH 65&+ .H\ WR VHDUFK IRU WKH QH[W RFFXUUHQFH RI WKH RSHUDQG ELW�

�� 7KH VHDUFK ZLOO FRQWLQXH XQWLO DQ (1' LQVWUXFWLRQ RU WKH HQG RI 3URJUDP
0HPRU\ LV UHDFKHG� ,Q WKLV FDVH� DQ (1' LQVWUXFWLRQ ZDV UHDFKHG�

65&+
�����65&+
(1'����������.:�

����� ,QVHUWLQJ DQG 'HOHWLQJ ,QVWUXFWLRQV
7KLV RSHUDWLRQ LV XVHG WR LQVHUW RU GHOHWH LQVWUXFWLRQV IURP WKH SURJUDP� ,W LV SRV�
VLEOH LQ 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 1R 2.
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7R GHPRQVWUDWH WKLV RSHUDWLRQ� DQ ,5 ����� 12 FRQGLWLRQ ZLOO EH LQVHUWHG DW
SURJUDP DGGUHVV ����� DQG DQ ,5 ����� 12 FRQGLWLRQ GHOHWHG IURP DGGUHVV
������ DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�
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'HOHWH

,QVHUW

2ULJLQDO 3URJUDP

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� $1' �����

����� $1' 127 �����

����� 287 �����

����� (1'����� �

'HOHWH
,QVHUW

,QVHUWLRQ )ROORZ WKH SURFHGXUH EHORZ WR LQVHUW WKH ,5 ����� 12 FRQGLWLRQ DW DGGUHVV
������

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�� ,QSXW WKH DGGUHVV ZKHUH WKH 12 FRQGLWLRQ ZLOO EH LQVHUWHG DQG SUHVV WKH
'RZQ $UURZ .H\� ,W LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV�
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�� ,QSXW WKH QHZ LQVWUXFWLRQ DQG SUHVV WKH ,16 .H\�
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�� 3UHVV WKH 'RZQ $UURZ .H\ WR LQVHUW WKH QHZ LQVWUXFWLRQ�

�
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1RWH )RU LQVWUXFWLRQV WKDW UHTXLUH PRUH RSHUDQGV �VXFK DV VHW YDOXHV��
LQSXW WKH RSHUDQGV DQG WKHQ SUHVV WKH :5,7( .H\�

'HOHWLRQ )ROORZ WKH SURFHGXUH EHORZ WR GHOHWH WKH ,5 ����� 12 FRQGLWLRQ DW DGGUHVV
������

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�� ,QSXW WKH DGGUHVV ZKHUH WKH 12 FRQGLWLRQ ZLOO EH GHOHWHG DQG SUHVV WKH
'RZQ $UURZ .H\� ,W LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV�
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�� 3UHVV WKH '(/ .H\�
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�� 3UHVV WKH 8S $UURZ .H\ WR GHOHWH WKH VSHFLILHG LQVWUXFWLRQ�

,I WKH LQVWUXFWLRQ KDV PRUH RSHUDQGV� WKH RSHUDQGV ZLOO EH GHOHWHG DXWRPDWL�
FDOO\ ZLWK WKH LQVWUXFWLRQ�

�
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$IWHU FRPSOHWLQJ WKH LQVHUWLRQ DQG GHOHWLRQ SURFHGXUHV� XVH WKH 8S DQG 'RZQ
$UURZ .H\V WR VFUROO WKURXJK WKH SURJUDP DQG YHULI\ WKDW LW KDV EHHQ FKDQJHG
FRUUHFWO\� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�
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&RUUHFWHG 3URJUDP

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� (QWHULQJ RU (GLWLQJ 3URJUDPV
7KLV RSHUDWLRQ LV XVHG HQWHU RU HGLW SURJUDPV� ,W LV SRVVLEOH LQ 352*5$0PRGH
RQO\�

581 021,725 352*5$0
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7KH VDPH SURFHGXUH LV XVHG WR HLWKHU LQSXW D SURJUDP IRU WKH ILUVW WLPH RU WR
FKDQJH D SURJUDP WKDW DOUHDG\ H[LVWV� ,Q HLWKHU FDVH� WKH FXUUHQW FRQWHQWV RI
3URJUDP 0HPRU\ LV RYHUZULWWHQ�

7KH SURJUDP VKRZQ LQ WKH IROORZLQJ GLDJUDP ZLOO EH HQWHUHG WR GHPRQVWUDWH
WKLV RSHUDWLRQ�
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� 6SHFLI\ WKH DGGUHVV ZKHUH WKH SURJUDP ZLOO EHJLQ�
�� ,QSXW WKH DGGUHVV ZKHUH WKH SURJUDP ZLOO EHJLQ DQG SUHVV WKH 'RZQ $UURZ

.H\� ,W LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV�
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�� ,QSXW WKH ILUVW LQVWUXFWLRQ DQG RSHUDQG�
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�� 3UHVV WKH:5,7( .H\ WR ZULWH WKH LQVWUXFWLRQ WR 3URJUDP0HPRU\� 7KH QH[W
SURJUDP DGGUHVV ZLOO EH GLVSOD\HG�
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,I D PLVWDNH ZDV PDGH LQSXWWLQJ WKH LQVWUXFWLRQ� SUHVV WKH 8S $UURZ .H\ WR
UHWXUQ WR WKH SUHYLRXV SURJUDP DGGUHVV DQG LQSXW WKH LQVWUXFWLRQ DJDLQ� 7KH
PLVWDNHQ LQVWUXFWLRQ ZLOO EH RYHUZULWWHQ

�� ,QSXW WKH VHFRQG LQVWUXFWLRQ DQG RSHUDQG� �,Q WKLV FDVH LW LVQ·W QHFHVVDU\ WR
HQWHU WKH WLPHU QXPEHU� EHFDXVH LW·V ����� 3UHVV WKH:5,7( .H\ WR ZULWH WKH
LQVWUXFWLRQ WR 3URJUDP 0HPRU\�

7,0 7LPHU QXPEHU :5,7(
����� 7,0 '$7$

�����

�� ,QSXW WKH VHFRQG RSHUDQG ���� WR VSHFLI\ ���� VHFRQGV� DQG SUHVV WKH
:5,7( .H\� 7KH QH[W SURJUDP DGGUHVV ZLOO EH GLVSOD\HG�
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,I D PLVWDNH ZDV PDGH LQSXWWLQJ WKH RSHUDQG� SUHVV WKH 8S $UURZ .H\ WR
UHWXUQ WR GLVSOD\ WKH PLVWDNHQ RSHUDQG� SUHVV WKH &217�� .H\ DQG ���
DJDLQ� 7KH PLVWDNHQ RSHUDQG ZLOO EH RYHUZULWWHQ�

1RWH &RXQWHUV DUH LQSXW LQ WKH VDPH EDVLF ZD\ DV WLPHUV H[FHSW WKH &17
.H\ LV SUHVVHG LQVWHDG RI WKH 7,0 .H\�

�� ,QSXW WKH WKLUG LQVWUXFWLRQ DQG LWV RSHUDQGV� )LUVW LQSXW WKH LQVWUXFWLRQ E\
SUHVVLQJ WKH )81 .H\ DQG WKHQ WKH IXQFWLRQ FRGH ��� LQ WKLV FDVH��
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1RWH 7R LQSXW D GLIIHUHQWLDWHG LQVWUXFWLRQ� SUHVV WKH 127.H\ DIWHU HQWHULQJ
WKH IXQFWLRQ FRGH� 7KH ´#µ V\PERO ZLOO EH GLVSOD\HG QH[W WR GLIIHUHQ�
WLDWHG LQVWUXFWLRQV� 3UHVV WKH 127 .H\ DJDLQ WR FKDQJH EDFN WKH
LQVWUXFWLRQ EDFN WR D QRQ�GLIIHUHQWLDWHG LQVWUXFWLRQ� 7KH ´#µ V\PERO
ZLOO GLVDSSHDU� 7R FKDQJH DQ LQVWUXFWLRQ DIWHU LW KDV EHHQ HQWHUHG�
VLPSO\ VFUROO WKURXJK WKH SURJUDP XQWLO WKH GHVLUHG LQVWUXFWLRQ LV GLV�
SOD\HG DQG SUHVV WKH 127 .H\� 7KH ´#µ V\PERO VKRXOG EH GLVSOD\HG
QH[W WR WKH LQVWUXFWLRQ�

�� 3UHVV WKH:5,7( .H\ WR ZULWH WKH LQVWUXFWLRQ WR 3URJUDP0HPRU\� 7KH LQSXW
GLVSOD\ IRU WKH ILUVW RSHUDQG ZLOO EH GLVSOD\HG�
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��� ,QSXW WKH ILUVW RSHUDQG�
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3UHVV WKH:5,7( .H\ WR ZULWH WKH LQVWUXFWLRQ WR 3URJUDP0HPRU\� 7KH LQSXW
GLVSOD\ IRU WKH VHFRQG RSHUDQG ZLOO DSSHDU�
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�:ULWLQJ D :RUG $GGUHVV
��� ,QSXW WKH VHFRQG RSHUDQG�
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3UHVV WKH:5,7( .H\ WR ZULWH WKH LQVWUXFWLRQ WR 3URJUDP0HPRU\� 7KH QH[W
SURJUDP DGGUHVV ZLOO EH GLVSOD\HG�
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1RWH :KHQ DQ LQVWUXFWLRQ RSHUDQG LV LQSXW� WKH ELW RU ZRUG GHVLJQDWLRQ FDQ
EH RPLWWHG�

��� ,QSXW WKH QH[W LQVWUXFWLRQ�
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3UHVV WKH :5,7( .H\ WR ZULWH WKH LQVWUXFWLRQ WR 3URJUDP 0HPRU\�
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��� 7KH ILUVW RSHUDQG LV LQSXW DV DQ XQVLJQHG LQWHJHU�
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,QSXW WKH YDOXH RI WKH RSHUDQG IURP � WR ������
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1RWH ,I DQ HUURQHRXV LQSXW LVPDGH� SUHVV WKH&/5.H\ WR UHVWRUH WKH VWDWXV
SULRU WR WKH LQSXW� 7KHQ HQWHU WKH FRUUHFW LQSXW�

��� 5HVWRUH WKH KH[DGHFLPDO GLVSOD\�
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1RWH ,I DQ LQSXW LV PDGH RXWVLGH RI WKH SHUPLVVLEOH UDQJH� D EX]]HU ZLOO
VRXQG DQG WKH KH[DGHFLPDO GLVSOD\ ZLOO QRW EH GLVSOD\HG�
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��� 7KH VHFRQG RSHUDQG LV LQSXW DV D VLJQHG LQWHJHU�
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,QSXW WKH YDOXH RI WKH RSHUDQG IURP ï������ WR ������� 8VH WKH 6(7 .H\ WR
LQSXW D SRVLWLYH QXPEHU� DQG XVH WKH5(6(7.H\ WR LQSXW D QHJDWLYH QXPEHU�
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1RWH ,I DQ HUURQHRXV LQSXW LVPDGH� SUHVV WKH&/5.H\ WR UHVWRUH WKH VWDWXV
SULRU WR WKH LQSXW� 7KHQ HQWHU WKH FRUUHFW LQSXW�

��� 5HVWRUH WKH KH[DGHFLPDO GLVSOD\�
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1RWH ,I DQ LQSXW LV PDGH RXWVLGH RI WKH SHUPLVVLEOH UDQJH� D EX]]HU ZLOO
VRXQG DQG WKH KH[DGHFLPDO GLVSOD\ ZLOO QRW EH GLVSOD\HG�
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��� ,QSXW WKH ILQDO RSHUDQG DQG WKHQ SUHVV WKH :5,7( .H\�
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������&KHFNLQJ WKH 3URJUDP
7KLV RSHUDWLRQ FKHFNV IRU SURJUDPPLQJ HUURUV DQG GLVSOD\V WKH SURJUDP
DGGUHVV DQG HUURU ZKHQ HUURUV DUH IRXQG� ,W LV SRVVLEOH LQ 352*5$0 PRGH
RQO\�

581 021,725 352*5$0
1R 1R 2.

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� 3UHVV WKH 65&+ .H\� $Q LQSXW SURPSW ZLOO DSSHDU UHTXHVWLQJ WKH GHVLUHG

FKHFN OHYHO�

65&+
�����352* &+.
&+. /%/ �����"

�� ,QSXW WKH GHVLUHG FKHFN OHYHO ��� �� RU ��� 7KH SURJUDP FKHFNZLOO EHJLQ ZKHQ
WKH FKHFN OHYHO LV LQSXW� DQG WKH ILUVW HUURU IRXQG ZLOO EH GLVSOD\HG�

$
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�����&,5&8,7 (55
287 �����

1RWH 5HIHU WR ��� 3URJUDPPLQJ (UURUV IRU GHWDLOV RQ FKHFN OHYHOV�

�� 3UHVV WKH 65&+ .H\ WR FRQWLQXH WKH VHDUFK� 7KH QH[W HUURU ZLOO EH GLV�
SOD\HG� &RQWLQXH SUHVVLQJ WKH 65&+ .H\ WR FRQWLQXH WKH VHDUFK�
7KH VHDUFK ZLOO FRQWLQXH XQWLO DQ (1' LQVWUXFWLRQ RU WKH HQG RI 3URJUDP
0HPRU\ LV UHDFKHG� $ GLVSOD\ OLNH WKLV ZLOO DSSHDU LI WKH HQG RI 3URJUDP
0HPRU\ LV UHDFKHG�

65&+
�����12 (1' ,167
(1'

$ GLVSOD\ OLNH WKLV ZLOO DSSHDU LI DQ (1' LQVWUXFWLRQ LV UHDFKHG�

65&+
�����352* &+.
(1' ���������.:

,I HUURUV DUH GLVSOD\HG� HGLW WKH SURJUDP WR FRUUHFW WKH HUURUV DQG FKHFN WKH SUR�
JUDPDJDLQ� &RQWLQXH FKHFNLQJ WKH SURJUDP XQWLO DOO HUURUV KDYH EHHQ FRUUHFWHG�

������ %LW� 'LJLW� :RUG 0RQLWRU
7KLV RSHUDWLRQ LV XVHG WR PRQLWRU WKH VWDWXV RI XS WR �� ELWV DQG ZRUGV�
DOWKRXJK RQO\ � FDQ EH VKRZQ RQ WKH GLVSOD\ DW DQ\ RQH WLPH� 2SHUDWLRQ LV
SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

3URJUDP 5HDG WKHQ 0RQLWRU :KHQ D SURJUDP DGGUHVV LV EHLQJ GLVSOD\HG� WKH VWDWXV RI WKH ELW RU ZRUG LQ WKDW
DGGUHVV FDQ EH PRQLWRUHG E\ SUHVVLQJ WKH 02175 .H\�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� ,QSXW WKH GHVLUHG SURJUDP DGGUHVV DQG SUHVV WKH 'RZQ $UURZ .H\�
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�� 3UHVV WKH 02175 .H\ WR EHJLQ PRQLWRULQJ�

02175
7���
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,I WKH VWDWXV RI D ELW LV EHLQJPRQLWRUHG� WKDW ELW·V VWDWXV FDQ EH FKDQJHG XVLQJ
WKH )RUFH 6HW�5HVHW RSHUDWLRQ� 5HIHU WR SDJH �� IRU GHWDLOV�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



��

,I WKH VWDWXV RI D ZRUG LV EHLQJ PRQLWRUHG� WKDW ZRUG·V YDOXH FDQ EH FKDQJHG
XVLQJ WKH +H[DGHFLPDO�%&' 'DWD 0RGLILFDWLRQ RSHUDWLRQ� 5HIHU WR SDJH ��
IRU GHWDLOV�

�� 3UHVV WKH &/5 .H\ WR HQG PRQLWRULQJ�

&/5
�����
7,0 ���

%LW 0RQLWRU )ROORZ WKH SURFHGXUH EHORZ WR PRQLWRU WKH VWDWXV RI D SDUWLFXODU ELW�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� ,QSXW WKH ELW DGGUHVV RI WKH GHVLUHG ELW DQG SUHVV WKH 02175 .H\�

6+,)7
&217

�

%
� 02175

�����
A 21

7KH 8S RU 'RZQ $UURZ .H\ FDQ EH SUHVVHG WR GLVSOD\ WKH VWDWXV RI WKH SUH�
YLRXV RU QH[W ELW�
7KH GLVSOD\HG ELW·V VWDWXV FDQ EH FKDQJHG XVLQJ WKH )RUFH 6HW�5HVHW RSHUD�
WLRQ� 5HIHU WR SDJH �� IRU GHWDLOV�

�� 3UHVV WKH &/5 .H\ WR HQG PRQLWRULQJ�

&/5
�����
&217 �����

:RUG 0RQLWRU )ROORZ WKH SURFHGXUH EHORZ WR PRQLWRU WKH VWDWXV RI D SDUWLFXODU ZRUG�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� ,QSXW WKH ZRUG DGGUHVV RI WKH GHVLUHG ZRUG�

6+,)7
&+



/5

%
�

�����
&+$11(/ /5 ��

�� 3UHVV WKH 02175 .H\ WR EHJLQ PRQLWRULQJ�

02175
F/��
))))

7KH 8S RU 'RZQ $UURZ .H\ FDQ EH SUHVVHG WR GLVSOD\ WKH VWDWXV RI WKH SUH�
YLRXV RU QH[W ZRUG�
7KH GLVSOD\HG ZRUG·V VWDWXV FDQ EH FKDQJHG XVLQJ WKH +H[DGHFLPDO�%&'
'DWD 0RGLILFDWLRQ RSHUDWLRQ� 5HIHU WR SDJH �� IRU GHWDLOV�

�� 3UHVV WKH &/5 .H\ WR HQG PRQLWRULQJ�

&/5
�����
&+$11(/ /5 ��

7KH VWDWXV RI XS WR VL[ ELWV DQGZRUGV FDQ EHPRQLWRUHG VLPXOWDQHRXVO\� DOWKRXJK
RQO\ WKUHH FDQ EH VKRZQ RQ WKH GLVSOD\ DW DQ\ RQH WLPH�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� ,QSXW WKH DGGUHVV RI WKH ILUVW ELW RU ZRUG DQG SUHVV WKH 02175 .H\�

7,0 02175
7���
����

�� 5HSHDW VWHS � XS WR � WLPHV WR GLVSOD\ WKH QH[W DGGUHVVHV WR EH PRQLWRUHG�

6+,)7
&217

�

%
� 02175

����� 7���
A 2)) ����

'0 02175
'���� ����� 7���
���� A 2)) ����

,I � RU PRUH ELWV DQG ZRUGV DUH EHLQJ PRQLWRUHG� WKH ELWV DQG ZRUGV WKDW GR
QRW DSSHDU RQ WKH GLVSOD\ FDQ EH GLVSOD\HG E\ SUHVVLQJ WKH 02175 .H\� ,I
WKH 02175 .H\ LV SUHVVHG DORQH� WKH GLVSOD\ ZLOO VKLIW WR WKH ULJKW�

0XOWLSOH $GGUHVV
0RQLWRULQJ

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



��

,I PRUH WKDQ VL[ ELWV DQG ZRUGV DUH LQSXW� PRQLWRULQJ RI WKH ELW RU ZRUG LQSXW
ILUVW ZLOO EH FDQFHOHG�

�� 3UHVV WKH &/5 .H\ WR VWRS PRQLWRULQJ WKH OHIWPRVW ELW RU ZRUG DQG FOHDU LW
IURP WKH GLVSOD\�

&/5
����� 7���
A 2)) ����

�� 3UHVV WKH 6+,)7�&/5 .H\V WR HQG PRQLWRULQJ DOWRJHWKHU�

6+,)7 &/5
�����
&+$11(/ '0 ����

1RWH 3UHVV WKH 6+,)7 � &/5 .H\V WR UHWXUQ WR WKH GLVSOD\ ZLWK WKH PXOWLSOH DGGUHVV
PRQLWRULQJ VWDWH XQFKDQJHG� 3UHVV WKH 6+,)7 � 02175 .H\V WR GLVSOD\ WKH
UHWDLQHG PXOWLSOH DGGUHVV PRQLWRULQJ VWDWH� 7KH PRQLWRULQJ VWDWHV FDQ EH
UHWDLQHG IRU � ELWV DQG ZRUGV�

������ 'LIIHUHQWLDWLRQ 0RQLWRU
7KLV RSHUDWLRQ LV XVHG WR PRQLWRU WKH XS RU GRZQ GLIIHUHQWLDWLRQ VWDWXV RI D
SDUWLFXODU ELW� :KHQ GHWHFWHG� WKH XS RU GRZQ GLIIHUHQWLDWLRQ ZLOO EH GLVSOD\HG
DQG WKH EX]]HU ZLOO VRXQG� ,W LV SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ELW DFFRUGLQJ WR WKH SURFHGXUH GHVFULEHG LQ
������ %LW� 'LJLW� :RUG 0RQLWRU� ,I � RU PRUH ELWV DUH EHLQJ PRQLWRUHG� WKH
GHVLUHG ELW VKRXOG EH OHIWPRVW RQ WKH GLVSOD\�
,Q WKLV FDVH WKH GLIIHUHQWLDWLRQ VWDWXV RI /5 �� ZLOO EH PRQLWRUHG�

/���������+����
A2)) A2)) A2))

�� 7R VSHFLI\ XS�GLIIHUHQWLDWLRQ PRQLWRULQJ� SUHVV WKH 6+,)7 DQG WKHQ WKH 8S
$UURZ .H\� 7KH V\PEROV ´8#µ ZLOO DSSHDU�

6+,)7 �
/���������+����
8#2)) A2)) A2))

7R VSHFLI\ GRZQ�GLIIHUHQWLDWLRQ PRQLWRULQJ� SUHVV WKH 6+,)7 DQG WKHQ WKH
'RZQ $UURZ .H\� 7KH V\PEROV ´'#µ ZLOO DSSHDU�

6+,)7 �
/���������+����
'#2)) A2)) A2))

�� 7KH EX]]HU ZLOO VRXQG ZKHQ WKH VSHFLILHG ELW JRHV IURP RII WR RQ �IRU XS�GLI�
IHUHQWLDWLRQ� RU IURP RQ WR RII �IRU GRZQ�GLIIHUHQWLDWLRQ��

/���������+����
A21 A2)) A2))

�� 3UHVV WKH&/5.H\ WR HQG GLIIHUHQWLDWLRQPRQLWRULQJ DQG UHWXUQ WR WKH QRUPDO
PRQLWRULQJ GLVSOD\�

&/5
/���������+����
A2)) A2)) A2))

������%LQDU\ 0RQLWRU
7KLV RSHUDWLRQ LV XVHG WR PRQLWRU WKH 21�2)) VWDWXV RI DQ\ ZRUG·V �� ELWV� ,W
LV SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



��

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ZRUG DFFRUGLQJ WR WKH SURFHGXUH GHVFULEHG
LQ ������ %LW� 'LJLW� :RUG 0RQLWRU� 7KH GHVLUHG ZRUG VKRXOG EH OHIWPRVW RQ
WKH GLVSOD\ LI � RU PRUH ZRUGV DUH EHLQJ PRQLWRUHG�

�:RUG PRQLWRU�

&���
����

�� 3UHVV WKH 6+,)7 DQG WKHQ WKH 02175 .H\ WR EHJLQ ELQDU\ PRQLWRULQJ� 7KH
21�2)) VWDWXV RI WKH VHOHFWHGZRUG·V �� ELWV ZLOO EH VKRZQ DORQJ WKH ERWWRP
RI WKH GLVSOD\� $ � LQGLFDWHV D ELW LV RQ� DQG D � LQGLFDWHV LW LV RII�

6+,)7 02175
&��� 02175

����������������

7KH VWDWXV RI IRUFH�VHW ELWV LV LQGLFDWHG E\ ´6�µ DQG WKH VWDWXV RI D IRUFH�UHVHW
ELWV LV LQGLFDWHG E\ ´5�µ DV VKRZQ EHORZ�

)RUFH�VHW ELW

���6�������5����

)RUFH�UHVHW ELW

&��� 02175

1RWH D� 7KH VWDWXV RI GLVSOD\HG ELWV FDQ EH FKDQJHG DW WKLV SRLQW� 5HIHU WR
������ %LQDU\ 'DWD 0RGLILFDWLRQ IRU GHWDLOV�

E� 7KH8S RU 'RZQ$UURZ.H\ FDQ EH SUHVVHG WR GLVSOD\ WKH VWDWXV RI
WKH SUHYLRXV RU QH[W ZRUG·V ELWV�

�� 3UHVV WKH &/5 .H\ WR HQG ELQDU\ PRQLWRULQJ DQG UHWXUQ WR WKH QRUPDO PRQL�
WRULQJ GLVSOD\�

&/5
&���
����

������ ��:RUG 0RQLWRU
7KLV RSHUDWLRQ LV XVHG WR PRQLWRU WKH VWDWXV RI WKUHH FRQVHFXWLYH ZRUGV� ,W LV
SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH ILUVW RI WKH WKUHH ZRUGV DFFRUGLQJ WR WKH SURFHGXUH
GHVFULEHG LQ ������ %LW� 'LJLW� :RUG 0RQLWRU�
,I � RU PRUH ZRUGV DUH EHLQJ PRQLWRUHG� WKH GHVLUHG ILUVW ZRUG VKRXOG EH OHIW�
PRVW RQ WKH GLVSOD\�

�:RUG PRQLWRU�

&���
��$%

�� 3UHVV WKH (;7 .H\ WR EHJLQ ��ZRUG PRQLWRULQJ� 7KH VWDWXV RI WKH VHOHFWHG
ZRUG DQG WKH QH[W WZR ZRUGV ZLOO EH GLVSOD\HG� DV VKRZQ EHORZ� ,Q WKLV FDVH�
'0 ���� ZDV VHOHFWHG�

(;7
&��� &��� &���
���� ���� ��$%

7KH 8S DQG 'RZQ $UURZ .H\V FDQ EH XVHG WR VKLIW RQH DGGUHVV XS RU GRZQ�
7KH VWDWXV RI WKH GLVSOD\HG ZRUGV FDQ EH FKDQJHG DW WKLV SRLQW� 5HIHU WR
������ ��ZRUG 'DWD 0RGLILFDWLRQ�

�� 3UHVV WKH &/5 .H\ WR HQG ��ZRUGPRQLWRULQJ DQG UHWXUQ WR WKH QRUPDO PRQL�
WRULQJ GLVSOD\� 7KH ULJKWPRVW ZRUG RQ WKH ��ZRUG PRQLWRU GLVSOD\ ZLOO EH
PRQLWRUHG�

&/5
&���
��$%

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



��

������ 6LJQHG 'HFLPDO 0RQLWRU

7KLV RSHUDWLRQ FRQYHUWV WKH FRQWHQWV RI WKH VSHFLILHG ZRUG IURP VLJQHG KH[D�
GHFLPDO �WZR·V FRPSOHPHQW IRUPDW� WR VLJQHG GHFLPDO IRU GLVSOD\� 7KH RSHUD�
WLRQ FDQ EH H[HFXWHG ZKLOH XVLQJ ,�2 PRQLWRULQJ� PXOWLSOH DGGUHVV PRQLWRULQJ
RU ��ZRUG PRQLWRULQJ�

581 021,725 352*5$0
2. 2. 2.

�� �� ���� �� 0RQLWRU WKHZRUG WKDW LV WR EH XVHG IRU GHFLPDOPRQLWRU ZLWK VLJQ� 'XULQJPXO�
WLSOH DGGUHVV PRQLWRULQJ� WKH OHIWPRVW ZRUG ZLOO EH FRQYHUWHG�

�0XOWLSOH DGGUHVV PRQLWRU�

F��� F/�� �����
)))� ���� A2))

�� 3UHVV WKH 6+,)7�75 .H\V WR GLVSOD\ WKH OHIWPRVW ZRUG DV VLJQHG GHFLPDO�

6+,)7 75
F���
������

$W WKLV SRLQW� WKH FRQWHQWV RI WKH GLVSOD\HG ZRUG FDQ EH FKDQJHG ZLWK D
VLJQHG�GHFLPDO LQSXW� 5HIHU WR ������ 6LJQHG 'HFLPDO 'DWD 0RGLILFDWLRQ�

�� 3UHVV WKH &/5.H\ RU WKH 6+,)7�75.H\V WR HQG WKH XQVLJQHG GHFLPDO GLV�
SOD\ DQG UHWXUQ WR QRUPDO PRQLWRULQJ�

&/5
F��� F/�� �����
)))� ���� A2))

������ 8QVLJQHG 'HFLPDO 0RQLWRU

7KLV RSHUDWLRQ LV XVHG WR FRQYHUW KH[DGHFLPDO GDWD LQ D ZRUG WR XQVLJQHG
GHFLPDO IRU GLVSOD\� 7KH RSHUDWLRQ FDQ EH H[HFXWHG ZKLOH XVLQJ ,�2 PRQLWRU�
LQJ� PXOWLSOH DGGUHVV PRQLWRULQJ RU ��ZRUG PRQLWRULQJ�

581 021,725 352*5$0
2. 2. 2.

�� �� ���� �� 0RQLWRU WKH ZRUG WKDW LV WR EH XVHG IRU GHFLPDO PRQLWRU ZLWKRXW VLJQ� 'XULQJ
PXOWLSOH DGGUHVV PRQLWRULQJ� WKH OHIWPRVW ZRUG ZLOO EH FRQYHUWHG�

0XOWLSOH DGGUHVV PRQLWRULQJ

F��� F/�� �����
)))� ���� A2))

�� 3UHVV WKH 6+,)7�75�127 .H\V WR GLVSOD\ WKH OHIWPRVW ZRUG DV XQVLJQHG
GHFLPDO�

6+,)7 75 127
F���
�����

$W WKLV SRLQW� WKH FRQWHQWV RI WKH GLVSOD\HG ZRUG FDQ EH FKDQJHG ZLWK DQ
XQVLJQHG�GHFLPDO LQSXW� 5HIHU WR ������ 8QVLJQHG 'HFLPDO 'DWD 0RGLILFD�
WLRQ�

�� 3UHVV WKH &/5.H\ RU WKH 6+,)7�75.H\V WR HQG WKH XQVLJQHG GHFLPDO GLV�
SOD\ DQG UHWXUQ WR QRUPDO PRQLWRULQJ�

&/5
F��� F/�� �����
)))� ���� A2))

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



�

��

������ ��:RUG 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ LV XVHG WR FKDQJH WKH FRQWHQWV RI RQH RU PRUH RI WKH � FRQ�
VHFXWLYH ZRUGV GLVSOD\HG LQ WKH ��:RUG 0RQLWRU RSHUDWLRQ� ,W LV SRVVLEOH LQ
021,725 RU 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 2. 2.

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ZRUGV DFFRUGLQJ WR WKH SURFHGXUH
GHVFULEHG ������ ��:RUG 0RQLWRU�

���ZRUG PRQLWRU�

'����'����'����
���� ���� ��$%

�� 3UHVV WKH &+* .H\ WR EHJLQ ��ZRUG GDWD PRGLILFDWLRQ� 7KH FXUVRU ZLOO
DSSHDU QH[W WR WKH FRQWHQWV RI WKH OHIWPRVW ZRUG�

&+*
'���� �&+ &+*"
���� ���� ��$%

�� ,QSXW WKH QHZ YDOXH IRU WKH OHIWPRVW ZRUG RQ WKH GLVSOD\ DQG SUHVV WKH &+*
.H\ LI PRUH FKDQJHV ZLOO EH PDGH�
�,QSXW WKH QHZ YDOXH DQG SUHVV WKH :5,7( .H\ WR ZULWH WKH FKDQJHV LQ
PHPRU\ LI QR PRUH FKDQJHV ZLOO EH PDGH��

%
� &+*

'���� �&+ &+*"
���� ���� ��$%

�� ,QSXW WKH QHZ YDOXH IRU WKH PLGGOH ZRUG RQ WKH GLVSOD\ DQG SUHVV WKH &+*
.H\ LI WKH ULJKWPRVW ZRUG ZLOO EH FKDQJHG� ,QSXW WKH QHZ YDOXH DQG SUHVV WKH
:5,7( .H\ WR ZULWH WKH FKDQJHV LQ PHPRU\ LI WKH ULJKWPRVW ZRUG ZLOO QRW EH
FKDQJHG� �,Q WKLV FDVH� LW ZLOO QRW��

&
�

'
�

(
� :5,7(

'����'����'����
���� ���� ��$%

1RWH ,I WKH &/5 .H\ LV SUHVVHG EHIRUH WKH:5,7( .H\� WKH RSHUDWLRQ ZLOO EH FDQFHOOHG
DQG WKH ��ZRUG PRQLWRU GLVSOD\ ZLOO UHWXUQ ZLWKRXW DQ\ FKDQJHV LQ GDWD PHPRU\�

������ &KDQJLQJ 7LPHU� &RXQWHU 69
7KHUH DUH WZR RSHUDWLRQV WKDW FDQ EH XVHG WR FKDQJH WKH 69 RI D WLPHU RU
FRXQWHU� 7KH\ DUH SRVVLEOH LQ 021,725 RU 352*5$0 PRGH RQO\� ,Q 021�
,725 PRGH� WKH 69 FDQ EH FKDQJHG ZKLOH WKH SURJUDP LV EHLQJ H[HFXWHG�

581 021,725 352*5$0
1R 2. 2.

7KH WLPHU RU FRXQWHU 69 FDQ EH FKDQJHG HLWKHU E\ LQSXWWLQJ D QHZ YDOXH RU
E\ LQFUHPHQWLQJ RU GHFUHPHQWLQJ WKH FXUUHQW 69�

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH FKDQJLQJ WKH VHW YDOXHV�

7KLV RSHUDWLRQ FDQ EH XVHG WR LQSXW D QHZ 69 FRQVWDQW� DV ZHOO DV WR FKDQJH DQ
69 IURP D FRQVWDQW WR D ZRUG DGGUHVV GHVLJQDWLRQ DQG YLFH YHUVD� 7KH IROORZLQJ
H[DPSOHV VKRZ KRZ WR LQSXW D QHZ 69 FRQVWDQW DQG KRZ WR FKDQJH WKH 69 IURP
D FRQVWDQW WR DQ DGGUHVV�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� 'LVSOD\ WKH GHVLUHG WLPHU RU FRXQWHU�

7,0
%
� 65&+

�����65&+
7,0 ���

,QSXWWLQJ D 1HZ 69
&RQVWDQW

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



�

��

�� 3UHVV WKH 'RZQ $UURZ .H\ DQG WKHQ WKH &+* .H\�

� &+*
�����'$7$"
7��� ����� �""""

�� $W WKLV SRLQW D QHZ 69 FRQVWDQW FDQ EH LQSXW RU WKH 69 FRQVWDQW FDQ EH
FKDQJHG WR D ZRUG DGGUHVV GHVLJQDWLRQ
D� 7R LQSXW D QHZ 69 FRQVWDQW� LQSXW WKH FRQVWDQW DQG SUHVV WKH :5,7(

.H\�

%
�

&
�

(
� :5,7(

����� 7,0 '$7$
�����

E� 7R FKDQJH WR D ZRUG DGGUHVV GHVLJQDWLRQ� LQSXW WKH ZRUG DGGUHVV DQG
SUHVV WKH :5,7( .H\�

6+,)7
&+




%
�

$
� :5,7(

����� 7,0 '$7$
���

7KLV RSHUDWLRQ FDQ EH XVHG WR LQFUHPHQW DQG GHFUHPHQW DQ 69 FRQVWDQW� ,W LV
SRVVLEOH RQO\ ZKHQ WKH 69 KDV EHHQ HQWHUHG DV D FRQVWDQW�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� 'LVSOD\ WKH GHVLUHG WLPHU RU FRXQWHU�

7,0 65&+
�����65&+
7,0 ���

�� 3UHVV WKH 'RZQ $UURZ� &+*� DQG WKHQ WKH (;7 .H\�

� &+* (;7
�����'$7$ " 8�'
7��� ����� �����

7KH FRQVWDQW RQ WKH OHIW LV WKH ROG 69 DQG WKH FRQVWDQW RQ WKH ULJKW ZLOO
EHFRPH WKH QHZ 69 FRQVWDQW LQ VWHS ��

�� 3UHVV WKH 8S DQG 'RZQ $UURZ .H\V WR LQFUHPHQW DQG GHFUHPHQW WKH FRQ�
VWDQW RQ WKH ULJKW� �,Q WKLV FDVH WKH 69 LV LQFUHPHQWHG RQFH��

�
�����'$7$ " 8�'
7��� ����� �����

�� 3UHVV WKH &/5 .H\ WZLFH WR FKDQJH WKH WLPHU·V 69 WR WKH QHZ YDOXH�

&/5 &/5
����� 7,0 '$7$

�����

������ +H[DGHFLPDO� %&' 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ LV XVHG WR FKDQJH WKH %&' RU KH[DGHFLPDO YDOXH RI D ZRUG
EHLQJ PRQLWRUHG XVLQJ WKH SURFHGXUH GHVFULEHG LQ ������ %LW� 'LJLW� :RUG
0RQLWRU� ,W LV SRVVLEOH LQ 021,725 RU 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 2. 2.

:RUGV 65 ��� WR 65 ��� FDQQRW EH FKDQJHG�

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH FKDQJLQJ WKH SUHVHQW YDOXHV�

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ZRUG DFFRUGLQJ WR WKH SURFHGXUH GHVFULEHG
LQ ������ %LW� 'LJLW� :RUG 0RQLWRU� ,I WZR RU PRUH ZRUGV DUH EHLQJ PRQLWRUHG�
WKH GHVLUHG ZRUG VKRXOG EH OHIWPRVW RQ WKH GLVSOD\�

�:RUG PRQLWRU�

'����
����

,QFUHPHQWLQJ DQG
'HFUHPHQWLQJ D &RQVWDQW

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



�

��

�� 3UHVV WKH &+* .H\ WR EHJLQ KH[DGHFLPDO� %&' GDWD PRGLILFDWLRQ�

&+*
35(6 9$/"

'���� ���� """"

�� ,QSXW WKH QHZ 39 DQG SUHVV WKH :5,7( .H\ WR FKDQJH WKH 39�
7KH RSHUDWLRQ ZLOO HQG DQG WKH QRUPDO PRQLWRULQJ GLVSOD\ ZLOO UHWXUQ ZKHQ
WKH :5,7( .H\ LV SUHVVHG�

&
�

$
�

$
� :5,7(

'����
����

������%LQDU\ 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ LV XVHG WR FKDQJH WKH VWDWXV RI D ZRUG·V ELWV ZKHQ WKH ZRUG LV
PRQLWRUHG XVLQJ WKH SURFHGXUH GHVFULEHG LQ ������ %LQDU\ 0RQLWRU� ,W LV SRV�
VLEOH LQ 021,725 RU 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 2. 2.

%LWV 65 ����� WR 65 ����� DQG WLPHU�FRXQWHU IODJV FDQQRW EH FKDQJHG�

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH FKDQJLQJ WKH SUHVHQW YDOXHV�

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ZRUG DFFRUGLQJ WR WKH SURFHGXUH GHVFULEHG
������ %LQDU\ 0RQLWRU�

�%,QDU\ PRQLWRU�

F��� 02175
����������������

�� 3UHVV WKH &+* .H\ WR EHJLQ ELQDU\ GDWD PRGLILFDWLRQ�

&+*
F��� 02175

���������������

$ IODVKLQJ FXUVRU ZLOO DSSHDU RYHU ELW ��� 7KH FXUVRU LQGLFDWHV ZKLFK ELW FDQ
EH FKDQJHG�

�� 7KUHH VHWV RI NH\V DUH XVHG WR PRYH WKH FXUVRU DQG FKDQJH ELW VWDWXV�
D� 8VH WKH8S DQG'RZQ$UURZ.H\V WRPRYH WKH FXUVRU WR WKH OHIW DQG ULJKW�

� �
F��� &+*"

�� �������������

E� 8VH WKH � DQG � NH\V WR FKDQJH D ELW·V VWDWXV WR RQ RU RII� 7KH FXUVRU ZLOO
PRYH RQH ELW WR WKH ULJKW DIWHU RQH RI WKHVH NH\V LV SUHVVHG�

%
�

F��� &+*"
��� ������������

F� 8VH WKH 6+,)7�6(7 DQG 6+,)7�5(6(7 .H\V WR IRUFH�VHW RU IRUFH�UH�
VHW D ELW·V VWDWXV� 7KH FXUVRU ZLOO PRYH RQH ELW WR WKH ULJKW DIWHU RQH RI
WKHVH NH\V LV SUHVVHG� 7KH 127 .H\ ZLOO FOHDU IRUFH�VHW RU IRUFH�UHVHW
VWDWXV�

1RWH %LWV LQ WKH '0 $UHD FDQQRW EH IRUFH�VHW RU IRUFH�UHVHW�

�� 3UHVV WKH :5,7( .H\ WR ZULWH WKH FKDQJHV LQ PHPRU\ DQG UHWXUQ WR WKH
ELQDU\ PRQLWRU�

:5,7(
F��� 02175

����������������

������ 6LJQHG 'HFLPDO 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ LV XVHG WR FKDQJH WKH GHFLPDO YDOXH RI D ZRUG EHLQJ PRQL�
WRUHG DV VLJQHG GHFLPDO GDWD� ZLWKLQ D UDQJH RI ï������ WR ������� 7KH FRQ�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



�

�

��

WHQWV RI WKH VSHFLILHG ZRUG DUH FRQYHUWHG DXWRPDWLFDOO\ WR VLJQHG KH[DGHFL�
PDO �WZR·V FRPSOHPHQW IRUPDW��
:RUGV 65 ��� WR 65 ��� FDQQRW EH FKDQJHG�

581 021,725 352*5$0
1R 2. 2.

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH FKDQJLQJ WKH FXUUHQW YDOXHV�

�� �� ���� �� 0RQLWRU �VLJQHG GHFLPDO� WKH VWDWXV RI WKH ZRUG IRU ZKLFK WKH SUHVHQW YDOXH
LV WR EH FKDQJHG�

�6LJQHG GHFLPDO PRQLWRU�

F���
������

�� 3UHVV WKH &+* .H\ WR EHJLQ GHFLPDO GDWD PRGLILFDWLRQ�

&+*
35(6 9$/"

F��� ������

�� ,QSXW WKH QHZ39DQG SUHVV WKH:5,7(.H\ WR FKDQJH WKH39� 7KH RSHUDWLRQ
ZLOO HQG DQG WKH VLJQHG�GHFLPDO PRQLWRULQJ GLVSOD\ ZLOO UHWXUQ ZKHQ WKH
:5,7( .H\ LV SUHVVHG�
7KH39FDQ EH VHWZLWKLQ D UDQJH RI ï������DQG �������8VH WKH6(7.H\ WR
LQSXW D SRVLWLYH QXPEHU� DQG XVH WKH5(6(7.H\ WR LQSXW D QHJDWLYH QXPEHU�

5(&

5(6(7

'
�

&
� � � � :5,7(

F���
������

3UHVV WKH &/5 .H\ RU WKH 6+,)7 DQG 75 .H\V WR UHWXUQ WR WKH QRUPDO PRQL�
WRULQJ GLVSOD\�
,I DQ HUURQHRXV LQSXW KDV EHHQ PDGH� SUHVV WKH &/5 .H\ WR UHVWRUH WKH VWD�
WXV SULRU WR WKH LQSXW� 7KHQ HQWHU WKH FRUUHFW LQSXW�

������8QVLJQHG 'HFLPDO 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ LV XVHG WR FKDQJH WKH GHFLPDO YDOXH RI D ZRUG EHLQJ PRQL�
WRUHG DV XQVLJQHG GHFLPDO GDWD� ZLWKLQ D UDQJH RI � WR ������� $ FKDQJH LQWR
KH[DGHFLPDO GDWD LV PDGH DXWRPDWLFDOO\�

:RUGV 65 ��� WR 65 ��� FDQQRW EH FKDQJHG�

581 021,725 352*5$0
1R 2. 2.

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH FKDQJLQJ WKH FXUUHQW YDOXHV�

�� �� ���� �� 0RQLWRU �XQVLJQHG GHFLPDO� WKH VWDWXV RI WKH ZRUG IRU ZKLFK WKH SUHVHQW
YDOXH LV WR EH FKDQJHG�

�8QVLJQHG GHFLPDO PRQLWRU�

F���
�����

�� 3UHVV WKH &+* .H\ WR EHJLQ GHFLPDO GDWD PRGLILFDWLRQ�

&+*
35(6 9$/"

F��� �����

�� ,QSXW WKH QHZ39DQG SUHVV WKH:5,7(.H\ WR FKDQJH WKH39� 7KH RSHUDWLRQ
ZLOO HQG DQG WKH GHFLPDO�ZLWKRXW�VLJQPRQLWRULQJ GLVSOD\ ZLOO UHWXUQ ZKHQ WKH
:5,7( .H\ LV SUHVVHG�
7KH 39 FDQ EH VHW ZLWKLQ D UDQJH RI � WR �������

'
�

&
� � � � :5,7(

F���
�����

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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�

��

3UHVV WKH &/5 .H\ RU WKH 6+,)7 DQG 75 .H\V WR UHWXUQ WR WKH QRUPDO PRQL�
WRULQJ GLVSOD\�
,I DQ HUURQHRXV LQSXW KDV EHHQ PDGH� SUHVV WKH &/5 .H\ WR UHVWRUH WKH VWD�
WXV SULRU WR WKH LQSXW� 7KHQ HQWHU WKH FRUUHFW LQSXW�

������ )RUFH 6HW� 5HVHW
7KLV RSHUDWLRQ LV XVHG WR IRUFH ELWV 21 �IRUFH VHW� RU 2)) �IRUFH UHVHW� DQG LV
XVHIXO ZKHQ GHEXJJLQJ WKH SURJUDP RU FKHFNLQJ RXWSXW ZLULQJ� ,W LV SRVVLEOH
LQ 021,725 RU 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 2. 2.

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH XVLQJ IRUFH VHW�UHVHW�

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ELW DFFRUGLQJ WR WKH SURFHGXUH GHVFULEHG LQ
������ %LW� 'LJLW� :RUG 0RQLWRU� ,I WZR RU PRUH ZRUGV DUH EHLQJ PRQLWRUHG�
WKH GHVLUHG ELW VKRXOG EH OHIWPRVW RQ WKH GLVSOD\�

�0XOWLSOH DGGUHVV PRQLWRU�

����� �����
A2)) A21

�� 3UHVV WKH 6(7 .H\ WR IRUFH WKH ELW 21 RU SUHVV WKH 5(6(7 .H\ WR IRUFH WKH
ELW 2))�

6(7
����� �����
21 A2))

7KH FXUVRU LQ WKH ORZHU OHIW FRUQHU RI WKH GLVSOD\ LQGLFDWHV WKDW WKH IRUFH VHW�
UHVHW LV LQ SURJUHVV� %LW VWDWXV ZLOO UHPDLQ 21 RU 2)) RQO\ DV ORQJ DV WKH NH\
LV KHOG GRZQ� WKH RULJLQDO VWDWXV ZLOO UHWXUQ RQH F\FOH DIWHU WKH NH\ LV
UHOHDVHG�

�� 3UHVV WKH 6+,)7�6(7 RU 6+,)7�5(6(7 .H\V WR PDLQWDLQ WKH VWDWXV RI WKH
ELW DIWHU WKH NH\ LV UHOHDVHG� ,Q WKLV FDVH� WKH IRUFH�VHW VWDWXV LV LQGLFDWHG E\
DQ ´6µ DQG WKH IRUFH�UHVHW VWDWXV LV LQGLFDWHG E\ DQ ´5�µ
7R UHWXUQ WKH ELW WR LWV RULJLQDO VWDWXV� SUHVV WKH127.H\ RU SHUIRUP WKH&OHDU
)RUFH 6HW�5HVHW RSHUDWLRQ� 5HIHU WR ������ &OHDU )RUFH 6HW�5HVHW IRU
GHWDLOV�
)RUFHG VWDWXVZLOO DOVR EH FOHDUHGZKHQ WKH3&·V RSHUDWLQJPRGH LV FKDQJHG
�XQOHVV 65 ����� LV 21� LQ ZKLFK FDVH IRUFHG VWDWXV ZLOO QRW EH FOHDUHG
ZKHQ FKDQJLQJ IURP 352*5$0 WR 021,725 PRGH� RU ZKHQ RSHUDWLRQ
VWRSV DV WKH UHVXOW RI D IDWDO HUURU RU SRZHU LQWHUUXSWLRQ�

������&OHDU )RUFH 6HW�5HVHW
7KLV RSHUDWLRQ LV XVHG WR UHVWRUH WKH VWDWXV RI DOO ELWV ZKLFK KDYH EHHQ IRUFH
VHW RU UHVHW� ,W LV SRVVLEOH LQ 021,725 RU 352*5$0 PRGH RQO\�

581 021,725 352*5$0
1R 2. 2.

&DXWLRQ &KHFN WKDW WKHUH LV QR HIIHFW RQ HTXLSPHQW EHIRUH XVLQJ FOHDU IRUFH VHW�UHVHW�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�
�� 3UHVV WKH 6(7 DQG WKHQ WKH 5(6(7 .H\� $ FRQILUPDWLRQ PHVVDJH ZLOO

DSSHDU�

6(7 5(6(7

�����)25&( 5(/("

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



��

1RWH ,I \RX PLVWDNHQO\ SUHVV WKH ZURQJ NH\� SUHVV &/5 DQG VWDUW DJDLQ
IURP WKH EHJLQQLQJ�

�� 3UHVV WKH127.H\ WR FOHDU WKH IRUFH�VHW�UHVHW VWDWXV RI ELWV LQ DOO GDWD DUHDV�

127
�����)25&( 5(/(
(1'

������+H[�$6&,, 'LVSOD\ &KDQJH
7KLV RSHUDWLRQ LV XVHG WR FRQYHUW ZRUG GDWD GLVSOD\V EDFN DQG IRUWK EHWZHHQ
��GLJLW KH[DGHFLPDO GDWD DQG $6&,,� ,W LV SRVVLEOH LQ DQ\ PRGH�

581 021,725 352*5$0
2. 2. 2.

�� �� ���� �� 0RQLWRU WKH VWDWXV RI WKH GHVLUHG ZRUG�V� DFFRUGLQJ WR WKH SURFHGXUH
GHVFULEHG LQ ������ %LW� 'LJLW� :RUG 0RQLWRU�

�0XOWLSOH DGGUHVV PRQLWRU�

'���� '����
���� ����

�� 3UHVV WKH 75.H\ WR VZLWFK WR $6&,, GLVSOD\� 7KH GLVSOD\ ZLOO WRJJOH EHWZHHQ
KH[DGHFLPDO DQG $6&,, GLVSOD\V HDFK WLPH WKH 75 .H\ LV SUHVVHG�

75
'���� '����
µ$%µ ����

75
'���� '����
���� ����

������'LVSOD\LQJ WKH &\FOH 7LPH
7KLV RSHUDWLRQ LV XVHG WR GLVSOD\ WKH FXUUHQW DYHUDJH F\FOH WLPH �VFDQ WLPH��
,W LV SRVVLEOH RQO\ LQ 581 RU 021,725 PRGH ZKLOH WKH SURJUDP LV EHLQJ
H[HFXWHG�

581 021,725 352*5$0
2. 2. 1R

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�� 3UHVV WKH 02175 .H\ WR GLVSOD\ WKH F\FOH WLPH�

02175
�����6&$1 7,0(

�����06

7KHUH PLJKW EH GLIIHUHQFHV LQ GLVSOD\HG YDOXHV ZKHQ WKH 02175 .H\ LV
SUHVVHG UHSHDWHGO\� 7KHVH GLIIHUHQFHV DUH FDXVHG E\ FKDQJLQJ H[HFXWLRQ
FRQGLWLRQV�

��� 3URJUDPPLQJ ([DPSOH
7KLV VHFWLRQ GHPRQVWUDWHV DOO RI WKH VWHSV QHHGHG WR ZULWH D SURJUDP ZLWK WKH
3URJUDPPLQJ &RQVROH�

����� 3UHSDUDWRU\ 2SHUDWLRQV
:KHQ ZULWLQJ D SURJUDP WR WKH &30� IRU WKH ILUVW WLPH� XVH WKH IROORZLQJ SURFH�
GXUH XS WR VWHS � �FOHDULQJ PHPRU\��

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���



�

��

�� �� ���� �� 6HW WKH 3URJUDPPLQJ &RQVROH·V PRGH VZLWFK WR 352*5$0PRGH DQG WXUQ
RQ WKH &30�·V SRZHU VXSSO\� 7KH SDVVZRUG LQSXW GLVSOD\ ZLOO DSSHDU RQ WKH
3URJUDPPLQJ &RQVROH�

581
021,725

352*5$0

�352*5$0!
3$66:25'�

�� (QWHU WKH SDVVZRUG E\ SUHVVLQJ WKH &/5 DQG WKHQ WKH 02175 .H\�

&/5 02175
�352*5$0!

$W WKLV SRLQW� WKH 6+,)7 DQG WKHQ WKH � NH\ FDQ EH SUHVVHG WR WXUQ RQ DQG RII
WKH 3URJUDPPLQJ &RQVROH·V EX]]HU� 5HIHU WR SDJH ���

�� &OHDU WKH &30�·V PHPRU\ E\ SUHVVLQJ WKH &/5� 6(7� 127� 5(6(7� DQG
WKHQ WKH02175.H\� 3UHVV WKH&/5.H\ VHYHUDO WLPHV LIPHPRU\ HUURUV DUH
GLVSOD\HG�

&/5
�����

6(7 127 5(6(7
�����0(025< &/5"
+5 &17 '0

02175
�����0(025< &/5
(1' +5 &17 '0

�� 'LVSOD\ DQG FOHDU HUURU PHVVDJHV E\ SUHVVLQJ WKH &/5� )81� DQG WKHQ WKH
02175 .H\� &RQWLQXH SUHVVLQJ WKH 02175 .H\ XQWLO DOO HUURU PHVVDJHV
KDYH EHHQ FOHDUHG�

&/5
�����

)81
�����
)81��""�

02175
(55�06* &+. 2.

�� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO SURJUDPPLQJ GLVSOD\ �SURJUDP
DGGUHVV ������� 7KH QHZ SURJUDP FDQ EH ZULWWHQ DW WKLV SRLQW�

&/5
�����

&DXWLRQ %H VXUH WKDW WKH PRGH VHOHFWRU LV VHW WR 352*5$0 EHIRUH HQWHULQJ WKH SDVV�
ZRUG� &KHFN WKH V\VWHP WKRURXJKO\ EHIRUH H[HFXWLQJ WKH &30� SURJUDP WR SUH�
YHQW DQ\ DFFLGHQWV WKDW PLJKW RFFXU ZKHQ WKH SURJUDP LV ILUVW VWDUWHG�

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���



��

����� ([DPSOH 3URJUDP
7KH IROORZLQJ ODGGHU SURJUDP ZLOO EH XVHG WR GHPRQVWUDWH KRZ WR ZULWH D SUR�
JUDP ZLWK WKH 3URJUDPPLQJ &RQVROH� 7KLV SURJUDP PDNHV RXWSXW ,5 �����
IOLFNHU 21�2)) �RQH VHFRQG 21� RQH VHFRQG 2))� WHQ WLPHV DIWHU LQSXW
,5 ����� LV WXUQHG 21�

&RXQW VLJQDO

5HVHW VLJQDO

�����

(1'�����

&��������

�����

�����

7��������

�����

�����

�����

�����

�����

�����
�6

21

2))

6HOI�KROGLQJ ELW

��VHFRQG WLPHU

��VHFRQG WLPHU

���FRXQW FRXQWHU

)OLFNHU RXWSXW ��� FRXQWV�

7,0 ���

�����

&3

5

&17 ���

�����

7��������

7,0 ���

�����

7��������

7��������

�����

6WDUW LQSXW

7KH PQHPRQLF OLVW IRU WKH H[DPSOH SURJUDP LV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KH
VWHSV UHTXLUHG WR HQWHU WKLV SURJUDP IURPD3URJUDPPLQJ&RQVROH DUH GHVFULEHG
LQ ����� 3URJUDPPLQJ 3URFHGXUH�

$GGUHVV ,QVWUXFWLRQ 'DWD 3URJUDPPLQJ H[DPSOH
SURFHGXUHV LQ �����

3URJUDPPLQJ 3URFHGXUHV

����� /5 ����� ��� 6HOI�KROGLQJ ELW

����� 25 �����

� � J

����� $1' 127 & ���

����� 287 �����

����� /' ����� ��� ��VHFRQG WLPHU

����� $1' 127 7 ���

� �

����� 7,0 ���

� ����

����� /' ����� ��� ��VHFRQG WLPHU

����� $1' 127 7 ���

� �

����� 7,0 ���

� ����

����� /' ����� ��� ���FRXQW FRXQWHU

����� $1' 7 ���

� �

����� /' 127 �����

����� &17 ���

� ����

����� /' ����� ��� )OLFNHU RXWSXW ��� FRXQWV�

����� $1' 127 7 ���

� � S � �

����� 287 �����

����� (1' ����� ��� ��� (1'����� LQVWUXFWLRQ

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���



��

����� 3URJUDPPLQJ 3URFHGXUHV
7KH H[DPSOH SURJUDPZLOO EHZULWWHQ WR WKH&30� DFFRUGLQJ WR WKHPQHPRQLF OLVW
LQ ����� ([DPSOH 3URJUDP� 7KH SURFHGXUH LV SHUIRUPHG EHJLQQLQJZLWK WKH LQLWLDO
GLVSOD\� �&OHDU WKH PHPRU\ EHIRUH HQWHULQJ D QHZ SURJUDP��

��� ,QSXWWLQJ WKH 6HOI�KROGLQJ %LW

�� �� ���� �� ,QSXW WKH QRUPDOO\ RSHQ FRQGLWLRQ ,5 ������
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��

/' �����
/' �����

:5,7(
�����5($'
123�����

�� ,QSXW WKH 25 FRQGLWLRQ ,5 ������

25 &
�

$
�

$
�

$
�

$
�

�����
25 �����

:5,7(
�����5($'
123�����

�� ,QSXW WKH QRUPDOO\ FORVHG $1' FRQGLWLRQ &����
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��

$1'
127 &17

�����
$1' 127 &17 ���

:5,7(
�����5($'
123�����

�� ,QSXW WKH 287 LQVWUXFWLRQ ,5 ������

287
&
�

$
�

$
�

$
�

$
�

�����
287 �����

:5,7(
�����5($'
123�����

��� ,QSXWWLQJ WKH 2QH�VHFRQG 7LPHU

�� �� ���� �� ,QSXW WKH QRUPDOO\ RSHQ FRQGLWLRQ ,5 ������

/' &
�

$
�

$
�

$
�

$
�

�����
/' �����

:5,7(
�����5($'
123�����

�� ,QSXW WKH QRUPDOO\ FORVHG $1' FRQGLWLRQ 7����
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��

$1'
127 7,0

&
�

�����
$1' 127 7,0 ���

:5,7(
�����5($'
123�����

�� ,QSXW WKH ��VHFRQG WLPHU 7����

7,0
%
�

�����
7,0 ���

:5,7(
����� 7,0 '$7$

�����

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���
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�� ,QSXW WKH 69 IRU 7��� ������  ��� V��

%
�

$
�

����� 7,0 '$7$
�����

:5,7(
�����5($'
123�����

7KH IROORZLQJ NH\ RSHUDWLRQV DUH XVHG WR LQSXW WKH ��VHFRQG WLPHU�

�� �� ���� �� ,QSXW WKH QRUPDOO\ RSHQ FRQGLWLRQ ,5 ������

/' &
�

$
�

$
�

$
�

$
�

�����
/' �����

:5,7(
�����5($'
123�����

�� ,QSXW WKH QRUPDOO\ FORVHG $1' FRQGLWLRQ 7����
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��

$1'
127 7,0

&
�

�����
$1' 127 7,0 ���

:5,7(
�����5($'
123�����

�� ,QSXW WKH ��VHFRQG WLPHU 7����

7,0
&
�

�����
7,0 ���

:5,7(
����� 7,0 '$7$

�����

�� ,QSXW WKH 69 IRU 7��� ������  ��� V��

&
�

$
�

����� 7,0 '$7$
�����

:5,7(
�����5($'
123�����

7KH IROORZLQJ NH\ RSHUDWLRQV DUH XVHG WR LQSXW WKH ���FRXQW FRXQWHU�

�� �� ���� �� ,QSXW WKH QRUPDOO\ RSHQ FRQGLWLRQ ,5 ������

/' &
�

$
�

$
�

$
�

$
�

�����
/' �����

:5,7(
�����5($'
123�����

�� ,QSXW WKH QRUPDOO\ RSHQ $1' FRQGLWLRQ 7����
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��

$1'
7,0

%
�

�����
$1' 7,0 ���

:5,7(
�����5($'
123�����

�� ,QSXW WKH QRUPDOO\ FORVHG FRQGLWLRQ ,5 ������

/'
127

&
�

$
�

$
�

$
�

$
�

�����
/' 127 �����

:5,7(
�����5($'
123�����

��� ,QSXWWLQJ WKH
7ZR�VHFRQG 7LPHU

��� ,QSXWWLQJ WKH ���FRXQW
&RXQWHU

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���
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�� ,QSXW WKH FRXQWHU ����

&17
$
�

�����
&17 ���

:5,7(
����� &17 '$7$

�����

�� ,QSXW WKH 69 IRU ��� ������  �� FRXQWV��

%
�

$
�

����� &17 '$7$
�����

:5,7(
�����5($'
123�����

��� ,QSXWWLQJ WKH )OLFNHU 2XWSXW
�� �� ���� �� ,QSXW WKH QRUPDOO\ RSHQ FRQGLWLRQ ,5 ������

/' &
�

$
�

$
�

$
�

$
�

�����
/' �����

:5,7(
�����5($'
123�����

�� ,QSXW WKH QRUPDOO\ FORVHG $1' FRQGLWLRQ 7����
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��

$1'
127 7,0
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�� ,QSXW WKH 287 LQVWUXFWLRQ ,5 ������
�,W LVQ¶W QHFHVVDU\ WR LQSXW OHDGLQJ ]HURHV��
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����� &KHFNLQJ WKH 3URJUDP
&KHFN WKH SURJUDP V\QWD[ LQ 352*5$0 PRGH WR PDNH VXUH WKDW WKH SURJUDP
KDV EHHQ LQSXW FRUUHFWO\�

�� �� ���� �� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

�����

�� 3UHVV WKH 65&+ .H\� $Q LQSXW SURPSW ZLOO DSSHDU UHTXHVWLQJ WKH GHVLUHG
FKHFN OHYHO�

65&+
�����352* &+.
&+. /%/ �����"

��� ,QSXWWLQJ WKH (1'�����
,QVWUXFWLRQ

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���



��

�� ,QSXW WKH GHVLUHG FKHFN OHYHO ��� �� RU ��� 7KH SURJUDP FKHFNZLOO EHJLQ ZKHQ
WKH FKHFN OHYHO LV LQSXW� DQG WKH ILUVW HUURU IRXQG ZLOO EH GLVSOD\HG�

$
�

�����&,5&8,7 (55
287 �����

1RWH 5HIHU WR ��� 3URJUDPPLQJ (UURUV IRU GHWDLOV RQ FKHFN OHYHOV�

�� 3UHVV WKH 65&+ .H\ WR FRQWLQXH WKH VHDUFK� 7KH QH[W HUURU ZLOO EH GLV�
SOD\HG� &RQWLQXH SUHVVLQJ WKH 65&+ .H\ WR FRQWLQXH WKH VHDUFK�
7KH VHDUFK ZLOO FRQWLQXH XQWLO DQ (1' LQVWUXFWLRQ RU WKH HQG RI 3URJUDP
0HPRU\ LV UHDFKHG�

,I HUURUV DUH GLVSOD\HG� HGLW WKH SURJUDP WR FRUUHFW WKH HUURUV DQG FKHFN WKH SUR�
JUDPDJDLQ� &RQWLQXH FKHFNLQJ WKH SURJUDP XQWLO DOO HUURUV KDYH EHHQ FRUUHFWHG�

����� 7HVW 5XQ LQ 021,725 0RGH
6ZLWFK WKH &30� LQ 021,725 PRGH DQG FKHFN WKH RSHUDWLRQ RI WKH SURJUDP�

�� �� ���� �� 6HW WKH 3URJUDPPLQJ &RQVROH·V PRGH VZLWFK WR 021,725 PRGH�

581
021,725

352*5$0

�021,725! %=

�� 3UHVV WKH &/5 .H\ WR EULQJ XS WKH LQLWLDO GLVSOD\�

&/5
�����

�� )RUFH�VHW WKH VWDUW LQSXW ELW �,5 ������ IURP WKH 3URJUDPPLQJ &RQVROH WR
VWDUW WKH SURJUDP�

/' �����
/' �����

02175
�����
A 2))

6(7
�����
21

7KH FXUVRU LQ WKH ORZHU OHIW FRUQHU RI WKH GLVSOD\ LQGLFDWHV WKDW WKH IRUFH VHW LV
LQ SURJUHVV� 7KH ELW ZLOO UHPDLQ 21 DV ORQJ DV WKH 6HW .H\ LV KHOG GRZQ�

�� 7KH RXWSXW LQGLFDWRU IRU RXWSXW ����� ZLOO IODVK WHQ WLPHV LI WKH SURJUDP LV
RSHUDWLQJ FRUUHFWO\� 7KH LQGLFDWRU VKRXOG JR 2)) DIWHU WHQ RQH�VHFRQG
IODVKHV�
7KHUH LV D PLVWDNH LQ WKH SURJUDP LI WKH RXWSXW LQGLFDWRU GRHVQ·W IODVK� ,Q WKLV
FDVH� FKHFN WKH SURJUDP DQG IRUFH VHW�UHVHW ELWV WR FKHFN RSHUDWLRQ�

3URJUDPPLQJ ([DPSOH 6HFWLRQ ���



��

6(&7,21 �
7HVW 5XQV DQG (UURU 3URFHVVLQJ

7KLV VHFWLRQ GHVFULEHV SURFHGXUHV IRU WHVW UXQV RI &30� RSHUDWLRQ� VHOI�GLDJQRVLV IXQFWLRQV� DQG HUURU SURFHVVLQJ WR LGHQWLI\
DQG FRUUHFW WKH KDUGZDUH DQG VRIWZDUH HUURUV WKDW FDQ RFFXU GXULQJ 3& RSHUDWLRQ�

��� ,QLWLDO 6\VWHP &KHFNV DQG 7HVW 5XQ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QLWLDO 6\VWHP &KHFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &30� 7HVW 5XQ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )ODVK 0HPRU\ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7KH &30� &\FOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HOI�GLDJQRVLV )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 1RQ�IDWDO (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )DWDO (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,GHQWLI\LQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VHU�GHILQHG (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDPPLQJ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7URXEOHVKRRWLQJ )ORZFKDUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0DLQWHQDQFH ,QVSHFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +DQGOLQJ 3UHFDXWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� ,QLWLDO 6\VWHP &KHFNV DQG 7HVW 5XQ 3URFHGXUH

����� ,QLWLDO 6\VWHP &KHFNV
1RWH &KHFN WKH IROORZLQJ LWHPV DIWHU VHWWLQJ XS DQGZLULQJ WKH&30�� %H VXUH WR FKHFN

WKH ZLULQJ DQG FRQQHFWLRQV EHIRUH SHUIRUPLQJ D WHVW UXQ�

,WHP 3RLQWV WR FKHFN
3RZHU VXSSO\ DQG
,�2 FRQQHFWLRQV

,V WKH ZLULQJ FRUUHFW"
$UH WKH WHUPLQDOV VHFXUHO\ WLJKWHQHG"
$UH WKHUH DQ\ VKRUWV EHWZHHQ FULPS FRQQHFWRUV RU ZLUHV"

5HIHU WR ��� :LULQJ DQG &RQQHFWLRQV IRU GHWDLOV�

&RQQHFWLQJ FDEOHV $UH WKH FDEOHV DOO FRQQHFWHG FRUUHFWO\ DQG ORFNHG"

5HIHU WR ��� :LULQJ DQG &RQQHFWLRQV IRU GHWDLOV�

'XVWSURRI ODEHO +DV WKH GXVWSURRI ODEHO EHHQ UHPRYHG"

5HIHU WR ��� :LULQJ DQG &RQQHFWLRQV IRU GHWDLOV�

1RWH �� $OZD\V FOHDU PHPRU\ EHIRUH EHJLQQLQJ WR SURJUDP WKH &30�� $OWKRXJK
PHPRU\ LV FOHDUHG EHIRUH WKH &38 8QLW LV VKLSSHG �H[FHSW IRU ELWV ZLWK VSH�
FLILF IXQFWLRQV�� $5����� ZKLFK WXUQV21ZKHQ WKH LQWHUQDO FDSDFLWRU FDQQRW
EDFN XS PHPRU\� PD\ KDYH WXUQHG 21 GXULQJ VKLSPHQW�

�� ,I WKH &30� ZLOO EH WXUQHG RII IRU SHULRGV H[FHHGLQJ WKH GDWD EDFNXS SHULRG
RI WKH LQWHUQDO FDSDFLWRU� GHVLJQ WKH V\VWHP VR WKDW LW ZLOO QRW EH LQIOXHQFHG LI
GDWD LQ WKH '0� +5� DQG &17 DUHDV LV FOHDUHG ZKHQ SRZHU LV WXUQHG RII�

�� (LWKHU VZLWFK WKH&30� WR581RU021,725PRGH� RU WXUQ RII DQG RQ SRZHU
WR WKH &30� DIWHU FKDQJLQJ IURP D 3URJUDPPLQJ 'HYLFH DQ\ GDWD WKDW LV
EDFNHG XS LQ IODVK PHPRU\� 7KLV GDWD LQFOXGHV WKH XVHU SURJUDP� UHDG�RQO\
'0 DUHD �'0 ���� WR '0 ������ DQG WKH 3& 6HWXS �'0 ���� WR '0 ������

����� &30� 7HVW 5XQ 3URFHGXUH
�� �� ���� �� 3RZHU 6XSSO\ $SSOLFDWLRQ

D� &KHFN WKH &30�·V SRZHU VXSSO\ YROWDJH DQG WHUPLQDO FRQQHFWLRQV�
E� &KHFN WKH ,�2 GHYLFHV· SRZHU VXSSO\ YROWDJH DQG WHUPLQDO FRQQHFWLRQV�
F� 7XUQ RQ WKH SRZHU VXSSO\ DQG FKHFN WKDW WKH ´32:(5µ LQGLFDWRU OLJKWV�
G� 8VH D 3HULSKHUDO 'HYLFH WR VHW WKH &30� WR 352*5$0 PRGH�

�� ,�2 :LULQJ &KHFNV
D� :LWK WKH &30� LQ 352*5$0 PRGH� FKHFN WKH RXWSXW ZLULQJ E\ WXUQLQJ

RQ WKH RXWSXW ELWV ZLWK WKH IRUFH VHW DQG IRUFH UHVHW RSHUDWLRQV�
5HIHU WR ������ )RUFH 6HW� 5HVHW IRU GHWDLOV�

E� &KHFN WKH LQSXW ZLULQJ ZLWK WKH &30�·V LQSXW LQGLFDWRUV RU D 3HULSKHUDO
'HYLFH·V PRQLWRU RSHUDWLRQV�

�� 7HVW 5XQ
D� 8VH D 3HULSKHUDO 'HYLFH WR VHW WKH &30� WR 581 RU 021,725 PRGH

DQG FKHFN WKDW WKH ´581µ LQGLFDWRU OLJKWV�
E� &KHFN WKH VHTXHQFH RI RSHUDWLRQZLWK WKH IRUFH VHW�UHVHW RSHUDWLRQV� HWF�

�� 'HEXJJLQJ
&RUUHFW DQ\ SURJUDPPLQJ HUURUV WKDW DUH GHWHFWHG�

�� 6DYLQJ WKH 3URJUDP
D� 8VH D 3HULSKHUDO 'HYLFH WR ZULWH WKH SURJUDP WR D EDFNXS IORSS\ GLVN�
E� 3ULQW RXW D KDUG FRS\ RI WKH SURJUDP ZLWK D SULQWHU�

1RWH 5HIHU WR 6HFWLRQ � 8VLQJ 3HULSKHUDO 'HYLFHV IRU GHWDLOV RQ 6<60$& 6XSSRUW
6RIWZDUH RU 3URJUDPPLQJ &RQVROH RSHUDWLRQV�

,QLWLDO 6\VWHP &KHFNV DQG 7HVW 5XQ 3URFHGXUH 6HFWLRQ ���



��

����� )ODVK 0HPRU\ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV WR SURWHFW WKH IODVK PHPRU\ DQG HQVXUH
SURSHU RSHUDWLRQ�

�� �� ���� �� ,I WKH SRZHU LV WXUQHG RII ZLWKRXW FKDQJLQJ WKHPRGH DIWHU KDYLQJPDGH FKDQ�
JHV LQ WKH UHDG�RQO\'0DUHD �'0���� WKURXJK'0������ RU 3&6HWXS �'0
���� WKURXJK '0 ������ WKH FRQWHQWV RI FKDQJHV ZLOO QRW EH ZULWWHQ WR IODVK
PHPRU\� 7KHUHIRUH� LI WKH SRZHU LV WXUQHG RII IRU PRUH WKDQ �� GD\V �DW
��E&�� FRQWHQWV RI FKDQJHV �FRQWHQWV RI WKH 5$0� ZLOO GLVDSSHDU DQG WKH
GDWD YDOXHV ZLOO EHFRPH XQGHILQHG YDOXHV� )RU GHWDLOV� UHIHU WR ����� &KDU�
DFWHULVWLFV�
7KH FKDQJHV FDQ EH VDYHG E\ VZLWFKLQJ WKH &30� WR 581 RU 021,725
PRGH RU WXUQLQJ RQ WKH &30� VRRQ DIWHU WKH FKDQJHV DUH PDGH�

�� :KHQ WKH&30� LV RSHUDWHG IRU WKH ILUVW WLPH DIWHU FKDQJLQJ WKH SURJUDP� WKH
UHDG�RQO\ '0 DUHD �'0 ���� WKURXJK '0 ����� RU 3& 6HWXS �'0 ����
WKURXJK '0 ����� ZLOO WDNH DERXW ��� PV ORQJHU WKDQ XVXDO� %H VXUH WR WDNH
WKLV RQH�WLPH VWDUWXS GHOD\ LQWR DFFRXQW�

�� ,I RQH RI WKH IROORZLQJ WKUHH RSHUDWLRQV LV SHUIRUPHG LQ 021,725 RU 581
PRGH� WKH &30� ZLOO H[WHQG WKH F\FOH WLPH IRU XS WR ��� PV DQG LQWHUUXSWV
ZLOO EH GLVDEOHG ZKLOH WKH SURJUDP RU 3& 6HWXS LV EHLQJ RYHUZULWWHQ�
� 3URJUDP FKDQJHV ZLWK WKH RQOLQH HGLW RSHUDWLRQ
� &KDQJHV WR WKH UHDG�RQO\ '0 DUHD �'0 ���� WKURXJK '0 �����
� &KDQJHV WR WKH 3& 6HWXS �'0 ���� WKURXJK '0 �����
$ ´6&$1 7,0( 29(5µ HUURU ZRQ·W RFFXU GXULQJ WKHVH RSHUDWLRQV� 7KH
&30�·V ,�2 UHVSRQVH WLPHV PD\ EH DIIHFWHG ZKHQ WKH RQOLQH HGLW RSHUDWLRQ
LV EHLQJ SHUIRUPHG�

,QLWLDO 6\VWHP &KHFNV DQG 7HVW 5XQ 3URFHGXUH 6HFWLRQ ���



��

��� 7KH &30� &\FOH
7KH RYHUDOO IORZ RI &30� RSHUDWLRQ LV DV VKRZQ LQ WKH IROORZLQJ IORZFKDUW� 7KH
&30� LV LQLWLDOL]HG LQWHUQDOO\ ZKHQ WKH SRZHU LV WXUQHG RQ� ,I QR HUURUV DUH
GHWHFWHG� WKH RYHUVHHLQJ SURFHVVHV� SURJUDP H[HFXWLRQ� ,�2 UHIUHVKLQJ� DQG
3HULSKHUDO 'HYLFH VHUYLFLQJ DUH H[HFXWHG FRQVHFXWLYHO\ �F\FOLFDOO\�� 7KH DYHU�
DJH F\FOH WLPH FDQ EH PRQLWRU IURP D 3HULSKHUDO 'HYLFH�

3RZHU DSSOLFDWLRQ

&KHFN KDUGZDUH DQG
3URJUDP 0HPRU\�

&KHFN 2."

3UHVHW F\FOH WLPH
PRQLWRULQJ WLPH�

([HFXWH XVHU SURJUDP�

(QG RI SURJUDP"

&KHFN F\FOH WLPH VHW�
WLQJ�

0LQLPXP
F\FOH WLPH VHW"

:DLW XQWLO PLQLPXP F\FOH
WLPH H[SLUHV�

&RPSXWH F\FOH WLPH�

5HIUHVK LQSXW ELWV DQG
RXWSXW WHUPLQDOV�

6HUYLFH SHULSKHUDO SRUW�

6HW HUURU IODJV DQG
DFWLYDWH LQGLFDWRUV�

(5525 RU $/$50"

1R

(5525
�OLW�

$/$50
�IODVKLQJ�

,QLWLDOL]DWLRQ

2YHUVHHLQJ
SURFHVVHV

3URJUDP
H[HFXWLRQ

&\FOH WLPH
SURFHVVLQJ

,�2 UHIUHVKLQJ

6HUYLFH
SHULSKHUDO
SRUW�

&\FOH
WLPH

1R

<HV

1R

<HV

<HV

,QLWLDOL]DWLRQ SURFHVVHV

1RWH ,QLWLDOL]DWLRQ SURFHVVHV LQFOXGH FOHDULQJ WKH ,5� 65� DQG $5 DUHDV� SUHVHWWLQJ
V\VWHP WLPHUV� DQG FKHFNLQJ ,�2 8QLWV�

7KH &30� &\FOH 6HFWLRQ ���



��

��� 6HOI�GLDJQRVLV )XQFWLRQV
7KH &30� LV HTXLSSHG ZLWK D YDULHW\ RI VHOI�GLDJQRVLV IXQFWLRQV WR KHOS LGHQWLI\
DQG FRUUHFW HUURUV WKDW PLJKW RFFXU DQG UHGXFH GRZQ WLPH�
3& HUURUV DUH GLYLGHG LQWR � FDWHJRULHV EDVHG RQ WKH VHYHULW\ RI WKH HUURUV� )DWDO
HUURUV DUH PRUH VHULRXV HUURUV ZKLFK VWRS &30� RSHUDWLRQ� 1RQ�IDWDO HUURUV DUH
OHVV VHULRXV DQG GRQ·W VWRS &30� RSHUDWLRQ�

����� 1RQ�IDWDO (UURUV
3& RSHUDWLRQ DQG SURJUDP H[HFXWLRQ ZLOO FRQWLQXH DIWHU RQH RU PRUH RI WKHVH
HUURUV KDYH RFFXUUHG� $OWKRXJK3&RSHUDWLRQZLOO FRQWLQXH� WKH FDXVH RI WKH HUURU
VKRXOG EH FRUUHFWHG DQG WKH HUURU FOHDUHG DV VRRQ DV SRVVLEOH�
:KHQ RQH RI WKHVH HUURUV RFFXUV� WKH 32:(5DQG581 LQGLFDWRUV ZLOO UHPDLQ OLW
DQG WKH (55�$/0 LQGLFDWRU ZLOO IODVK�

0HVVDJH )$/ 1R� 0HDQLQJ DQG DSSURSULDWH UHVSRQVH
6<6 )$,/ )$/


�

 LV �� WR �� RU �%��

�� WR �� $Q )$/���� LQVWUXFWLRQ KDV EHHQ H[HFXWHG LQ WKH SURJUDP� &KHFN WKH )$/ QXPEHU WR
GHWHUPLQH FRQGLWLRQV WKDW ZRXOG FDXVH H[HFXWLRQ� FRUUHFW WKH FDXVH� DQG FOHDU WKH
HUURU�

�% $Q HUURU KDV EHHQ GHWHFWHG LQ WKH 3& 6HWXS� &KHFN IODJV $5 ���� WR $5 ����� DQG
FRUUHFW DV GLUHFWHG�

$5 ���� 21� $Q LQFRUUHFW VHWWLQJ ZDV GHWHFWHG LQ WKH 3& 6HWXS �'0 ���� WR
'0 ����� ZKHQ SRZHU ZDV WXUQHG RQ� &RUUHFW WKH VHWWLQJV LQ 352*5$0 0RGH DQG
WXUQ RQ WKH SRZHU DJDLQ�

$5 ���� 21� $Q LQFRUUHFW VHWWLQJ ZDV GHWHFWHG LQ WKH 3& 6HWXS �'0 ���� WR
'0 ����� ZKHQ VZLWFKLQJ WR 581 0RGH� &RUUHFW WKH VHWWLQJV LQ 352*5$0 0RGH
DQG VZLWFK WR 581 0RGH DJDLQ�

$5 ���� 21� $Q LQFRUUHFW VHWWLQJ ZDV GHWHFWHG LQ WKH 3& 6HWXS �'0 ���� WR
'0 ����� GXULQJ RSHUDWLRQ� &RUUHFW WKH VHWWLQJV DQG FOHDU WKH HUURU�

6&$1 7,0( 29(5 )� :DWFKGRJ WLPHU KDV H[FHHGHG ��� PV� �65 ����� ZLOO EH 21��

7KLV LQGLFDWHV WKDW WKH SURJUDP F\FOH WLPH LV ORQJHU WKDQ UHFRPPHQGHG� 5HGXFH F\FOH
WLPH LI SRVVLEOH� �7KH &30� FDQ EH VHW VR WKDW WKLV HUURU ZRQ·W EH GHWHFWHG��

&RPPXQLFDWLRQ
(UURUV �QR PHVVDJH�

1RQH ,I DQ HUURU RFFXUV LQ FRPPXQLFDWLRQV WKURXJK WKH SHULSKHUDO SRUW� WKH &200 LQGLFDWRU
ZLOO EH RII� &KHFN WKH FRQQHFWLQJ FDEOHV DQG UHVWDUW� &KHFN WKH HUURU IODJV LQ $5 ����
21�

����� )DWDO (UURUV
3& RSHUDWLRQ DQG SURJUDP H[HFXWLRQ ZLOO VWRS DQG DOO RXWSXWV IURP WKH 3&ZLOO EH
WXUQHG 2)) ZKHQ DQ\ RI WKHVH HUURUV KDYH RFFXUUHG� &30� RSHUDWLRQ FDQ·W EH
UHVWDUWHG XQWLO WKH 3& LV WXUQHG RII DQG WKHQ RQ DJDLQ RU D 3HULSKHUDO 'HYLFH LV
XVHG WR VZLWFK WKH 3& WR 352*5$0 PRGH DQG FOHDU WKH IDWDO HUURU�
$OO &38 8QLW LQGLFDWRUV ZLOO EH 2)) IRU WKH SRZHU LQWHUUXSWLRQ HUURU� )RU DOO RWKHU
IDWDO RSHUDWLQJ HUURUV� WKH 32:(5 DQG (55�$/0 LQGLFDWRUV ZLOO EH OLW� 7KH 581
LQGLFDWRU ZLOO EH 2))�

6HOI�GLDJQRVLV )XQFWLRQV 6HFWLRQ ���
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0HVVDJH )$/6
1R�

0HDQLQJ DQG DSSURSULDWH UHVSRQVH

3RZHU LQWHUUXSWLRQ
�QR PHVVDJH�

1RQH 3RZHU KDV EHHQ LQWHUUXSWHG IRU DW OHDVW �� PV IRU WKH $&�W\SH &38 8QLW DQG DW OHDVW
� PV IRU WKH '&�W\SH &38 8QLW� &KHFN SRZHU VXSSO\ YROWDJH DQG SRZHU OLQHV� 7U\ WR
SRZHU�XS DJDLQ�

0(025< (55 )� $5 ���� 21� $Q XQVSHFLILHG ELW DUHD H[LVWV LQ WKH XVHU SURJUDP� &KHFN WKH SURJUDP
DQG FRUUHFW HUURUV�
$5 ���� 21� $Q HUURU KDV RFFXUUHG LQ UHDGLQJ RU ZULWLQJ IODVK PHPRU\� 5HSODFH WKH
&38 8QLW�
$5 ���� 21� $ FKHFNVXP HUURU KDV RFFXUUHG LQ UHDG�RQO\ '0 �'0 ���� WR '0 ������
&KHFN DQG FRUUHFW WKH VHWWLQJV LQ WKH UHDG�RQO\ '0 DUHD�
$5 ���� 21� $ FKHFNVXP HUURU KDV RFFXUUHG LQ WKH 3& 6HWXS� ,QLWLDOL]H DOO RI WKH 3&
6HWXS DQG UHLQSXW�
$5 ���� 21� $ FKHFNVXP HUURU KDV RFFXUUHG LQ WKH SURJUDP� &KHFN WKH SURJUDP DQG
FRUUHFW DQ\ HUURUV GHWHFWHG�
$5 ���� 21� 7KH LQWHUQDO FDSDFLWRU FDQ QR ORQJHU EDFN XS GDWD� &OHDU WKH HUURU DQG
FKHFN�FRUUHFW WKH FRQWHQWV RI WKH GDWD DUHDV EDFNHG XS E\ WKH FDSDFLWRU�

12 (1' ,167 )� (1'���� LV QRW ZULWWHQ LQ WKH SURJUDP� :ULWH (1'���� DW WKH HQG RI WKH SURJUDP�
,�2 %86 (55 &� $Q HUURU KDV RFFXUUHG GXULQJ GDWD WUDQVIHU EHWZHHQ WKH &38 8QLW DQG ([SDQVLRQ ,�2

8QLW� &KHFN WKH ([SDQVLRQ ,�2 8QLW·V FRQQHFWLQJ FDEOH�
,�2 81,7 29(5 (� 7RR PDQ\ ,�2 8QLWV KDYH EHHQ FRQQHFWHG� &KHFN WKH ,�2 8QLW FRQILJXUDWLRQ�
6<6 )$,/ )$/6


�

 LV �� WR �� RU �)��

�� WR �� $ )$/6���� LQVWUXFWLRQ KDV EHHQ H[HFXWHG LQ WKH SURJUDP� &KHFN WKH )$/6 QXPEHU WR
GHWHUPLQH WKH FRQGLWLRQV WKDW FDXVHG H[HFXWLRQ� FRUUHFW WKH FDXVH� DQG FOHDU WKH HUURU�

�) 7KH F\FOH WLPH KDV H[FHHGHG WKH )$/6 �) &\FOH 7LPH 0RQLWRULQJ 7LPH �'0 ������
&KHFN WKH F\FOH WLPH DQG DGMXVW WKH &\FOH 7LPH 0RQLWRULQJ 7LPH LI QHFHVVDU\�

����� ,GHQWLI\LQJ (UURUV
3& HUURUV FDQ EH LGHQWLILHG IURP HUURU PHVVDJHV GLVSOD\HG RQ WKH 3URJUDPPLQJ
&RQVROH� HUURU IODJV LQ WKH 65 RU $5 DUHDV� DQG WKH HUURU FRGH LQ 65 ����� WR
65 ������

(UURU 0HVVDJHV (UURU PHVVDJHV JHQHUDWHG E\ WKH VHOI�GLDJQRVLV IXQFWLRQ FDQ EH UHDG IURP D
3URJUDPPLQJ &RQVROH RU KRVW FRPSXWHU UXQQLQJ 6<60$& 6XSSRUW 6RIWZDUH�

(UURU )ODJV :KHQ WKH VHOI�GLDJQRVLV IXQFWLRQ GHWHFWV D KDUGZDUH HUURU� LW ZLOO WXUQ RQ WKH FRU�
UHVSRQGLQJ HUURU IODJV LQ WKH 65 DQG $5 DUHDV�

(UURU &RGH :KHQ DQ HUURU LV GHWHFWHG E\ WKH VHOI�GLDJQRVLV IXQFWLRQ� WKH FRUUHVSRQGLQJ
HUURU FRGH LV ZULWWHQ WR 65 ����� WR 65 ������ �7KH HUURU FRGH LV DQ ��GLJLW KH[�
DGHFLPDO FRGH��

����� 8VHU�GHILQHG (UURUV
7KHUH DUH WKUHH LQVWUXFWLRQV WKDW WKH XVHU FDQ XVH WR GHILQH KLV RZQ HUURUV RU
PHVVDJHV� )$/���� FDXVHV D QRQ�IDWDO HUURU� )$/���� FDXVHV D IDWDO HUURU� DQG
06*���� VHQGV DPHVVDJH WR WKH 3URJUDPPLQJ &RQVROH RU KRVW FRPSXWHU FRQ�
QHFWHG WR WKH 3&�

)$,/85( $/$50 ï )$/���� )$/���� LV DQ LQVWUXFWLRQ WKDW FDXVHV D QRQ�IDWDO HUURU� 7KH IROORZLQJ ZLOO RFFXU
ZKHQ DQ )$/���� LQVWUXFWLRQ LV H[HFXWHG�

�� �� ���� �� 7KH (55�$/0 LQGLFDWRU RQ WKH &38 8QLW ZLOO IODVK� 3& RSHUDWLRQ ZLOO FRQ�
WLQXH�

�� 7KH LQVWUXFWLRQ·V ��GLJLW %&' )$/ QXPEHU ��� WR ��� ZLOO EH ZULWWHQ WR
65 ����� WR 65 ������

7KH )$/ QXPEHUV FDQ EH VHW DUELWUDULO\ WR LQGLFDWH SDUWLFXODU FRQGLWLRQV� 7KH
VDPH QXPEHU FDQQRW EH XVHG DV ERWK DQ )$/ QXPEHU DQG DQ )$/6 QXPEHU�
7R FOHDU DQ )$/ HUURU� FRUUHFW WKH FDXVH RI WKH HUURU DQG WKHQ H[HFXWH )$/ �� RU
FOHDU WKH HUURU XVLQJ WKH 3URJUDPPLQJ &RQVROH�

6HOI�GLDJQRVLV )XQFWLRQV 6HFWLRQ ���



��

)$/6���� LV DQ LQVWUXFWLRQ WKDW FDXVHV D IDWDO HUURU� 7KH IROORZLQJZLOO RFFXUZKHQ
DQ )$/6���� LQVWUXFWLRQ LV H[HFXWHG�

�� �� ���� �� 3URJUDP H[HFXWLRQ ZLOO EH VWRSSHG DQG RXWSXWV ZLOO EH WXUQHG 2))�

�� 7KH (55�$/0 LQGLFDWRU RQ WKH &38 8QLW ZLOO EH OLW�

�� 7KH LQVWUXFWLRQ·V ��GLJLW %&' )$/6 QXPEHU ��� WR ��� ZLOO EH ZULWWHQ WR
65 ����� WR 65 ������

�� 7KH )$/6 QXPEHU DQG WLPH RI RFFXUUHQFH ZLOO EH UHFRUGHG LQ WKH 3&·V HUURU
ORJ DUHD LI D 0HPRU\ &DVVHWWH ZLWK D FORFN �57&� LV XVHG�

7KH )$/6 QXPEHUV FDQ EH VHW DUELWUDULO\ WR LQGLFDWH SDUWLFXODU FRQGLWLRQV� 7KH
VDPH QXPEHU FDQQRW EH XVHG DV ERWK DQ )$/ QXPEHU DQG DQ )$/6 QXPEHU�

7R FOHDU DQ )$/6 HUURU� VZLWFK WKH 3& WR 352*5$00RGH� FRUUHFW WKH FDXVH RI
WKH HUURU� DQG WKHQ FOHDU WKH HUURU XVLQJ WKH 3URJUDPPLQJ &RQVROH�

0(66$*( ï 06*���� 06*���� LV XVHG WR GLVSOD\ D PHVVDJH RQ WKH 3URJUDPPLQJ &RQVROH� 7KHPHV�
VDJH� ZKLFK FDQ EH XS WR �� FKDUDFWHUV ORQJ� LV GLVSOD\HG ZKHQ WKH LQVWUXFWLRQ·V
H[HFXWLRQ FRQGLWLRQ LV 21�

��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQ (UURUV

7KH IROORZLQJ HUURU PHVVDJHV PD\ DSSHDU ZKHQ SHUIRUPLQJ RSHUDWLRQV RQ WKH
3URJUDPPLQJ &RQVROH� &RUUHFW WKH HUURU DV LQGLFDWHG DQG FRQWLQXH ZLWK WKH
RSHUDWLRQ� 5HIHU WR WKH /DGGHU 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� 6<60$&
6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� &�VHULHV 3&V� DQG 'DWD $FFHVV &RQVROH
2SHUDWLRQ 0DQXDO IRU HUURUV WKDW PD\ DSSHDU ZKHQ RSHUDWLQJ WKH 666 RU D 'DWD
$FFHVV &RQVROH�

0HVVDJH 0HDQLQJ DQG DSSURSULDWH UHVSRQVH
5(3/ 520 $Q DWWHPSW ZDV PDGH WR ZULWH WR ZULWH�SURWHFWHG PHPRU\� 6HW ELWV

�� WR �� RI '0 ���� WR ´��µ
352* 29(5 7KH LQVWUXFWLRQ DW WKH ODVW DGGUHVV LQ PHPRU\ LV QRW 123����� (UDVH

DOO XQQHFHVVDU\ LQVWUXFWLRQV DW WKH HQG RI WKH SURJUDP�
$''5 29(5 $Q DGGUHVV ZDV VHW WKDW LV ODUJHU WKDQ WKH KLJKHVW PHPRU\ DGGUHVV

LQ 3URJUDP 0HPRU\� ,QSXW D VPDOOHU DGGUHVV�
6(7'$7$
(55

)$/6 �� KDV EHHQ LQSXW� DQG ´��µ FDQQRW EH LQSXW� 5HLQSXW WKH
GDWD�

,�2 12� (55 $ GDWD DUHD DGGUHVV KDV EHHQ GHVLJQDWHG WKDW H[FHHGV WKH OLPLW RI
WKH GDWD DUHD� H�J�� DQ DGGUHVV LV WRR ODUJH� &RQILUP WKH
UHTXLUHPHQWV IRU WKH LQVWUXFWLRQ DQG UH�HQWHU WKH DGGUHVV�

��� 3URJUDPPLQJ (UURUV

7KHVH HUURUV LQ SURJUDP V\QWD[ ZLOO EH GHWHFWHG ZKHQ WKH SURJUDP LV FKHFNHG
XVLQJ WKH 3URJUDP &KHFN RSHUDWLRQ�

7KUHH OHYHOV RI SURJUDP FKHFNLQJ DUH DYDLODEOH� 7KH GHVLUHG OHYHO PXVW EH GHV�
LJQDWHG WR LQGLFDWH WKH W\SH RI HUURUV WKDW DUH WR EH GHWHFWHG� 7KH IROORZLQJ WDEOH
SURYLGHV WKH HUURU W\SHV� GLVSOD\V� DQG H[SODQDWLRQV RI DOO V\QWD[ HUURUV� &KHFN

6(9(5( )$,/85( $/$50 ï
)$/6����

3URJUDPPLQJ (UURUV 6HFWLRQ ���



��

OHYHO � FKHFNV IRU W\SH $� %� DQG & HUURUV� FKHFN OHYHO �� IRU W\SH $ DQG % HUURUV�

DQG FKHFN OHYHO �� IRU W\SH $ HUURUV RQO\�

7\SH 0HVVDJH 0HDQLQJ DQG DSSURSULDWH UHVSRQVH

$ """"" 7KH SURJUDP KDV EHHQ GDPDJHG� FUHDWLQJ D QRQ�H[LVWHQW
IXQFWLRQ FRGH� 5H�HQWHU WKH SURJUDP�

&,5&8,7 (55 7KH QXPEHU RI ORJLF EORFNV DQG ORJLF EORFN LQVWUXFWLRQV
GRHV QRW DJUHH� L�H�� HLWKHU /' RU /' 127 KDV EHHQ XVHG
WR VWDUW D ORJLF EORFN ZKRVH H[HFXWLRQ FRQGLWLRQ KDV QRW
EHHQ XVHG E\ DQRWKHU LQVWUXFWLRQ� RU D ORJLF EORFN
LQVWUXFWLRQ KDV EHHQ XVHG WKDW GRHV QRW KDYH WKH UHTXLUHG
QXPEHU RI ORJLF EORFNV� &KHFN \RXU SURJUDP�

23(5$1'
(55

$ FRQVWDQW HQWHUHG IRU WKH LQVWUXFWLRQ LV QRW ZLWKLQ GHILQHG
YDOXHV� &KDQJH WKH FRQVWDQW VR WKDW LW OLHV ZLWKLQ WKH
SURSHU UDQJH�

12 (1'
,1675

7KHUH LV QR (1'����� LQ WKH SURJUDP� :ULWH (1'����� DW
WKH ILQDO DGGUHVV LQ WKH SURJUDP�

/2&1 (55 $Q LQVWUXFWLRQ LV LQ WKH ZURQJ SODFH LQ WKH SURJUDP� &KHFN
LQVWUXFWLRQ UHTXLUHPHQWV DQG FRUUHFW WKH SURJUDP�

-0( 81'()' $ -0(����� LQVWUXFWLRQ LV PLVVLQJ IRU D -03�����
LQVWUXFWLRQ� &RUUHFW WKH MXPS QXPEHU RU LQVHUW WKH SURSHU
-0(����� LQVWUXFWLRQ�

'83/ 7KH VDPH MXPS QXPEHU RU VXEURXWLQH QXPEHU KDV EHHQ
XVHG WZLFH� &RUUHFW WKH SURJUDP VR WKDW WKH VDPH QXPEHU
LV RQO\ XVHG RQFH IRU HDFK�

6%1 81'()' 7KH 6%6����� LQVWUXFWLRQ KDV EHHQ SURJUDPPHG IRU D
VXEURXWLQH QXPEHU WKDW GRHV QRW H[LVW� &RUUHFW WKH
VXEURXWLQH QXPEHU RU SURJUDP WKH UHTXLUHG VXEURXWLQH�

67(3 (55 67(3����� ZLWK D VHFWLRQ QXPEHU DQG 67(3����� ZLWKRXW
D VHFWLRQ QXPEHU KDYH EHHQ XVHG LQFRUUHFWO\� &KHFN
67(3����� SURJUDPPLQJ UHTXLUHPHQWV DQG FRUUHFW WKH
SURJUDP�

% ,/�,/& (55 ,/����� DQG ,/&����� DUH QRW XVHG LQ SDLUV� &RUUHFW WKH
SURJUDP VR WKDW HDFK ,/����� KDV D XQLTXH ,/&������
$OWKRXJK WKLV HUURU PHVVDJH ZLOO DSSHDU LI PRUH WKDQ RQH
,/����� LV XVHG ZLWK WKH VDPH ,/&������ WKH SURJUDP ZLOO
H[HFXWHG DV ZULWWHQ� 0DNH VXUH \RXU SURJUDP LV ZULWWHQ DV
GHVLUHG EHIRUH SURFHHGLQJ�

-03�-0( (55 -03����� DQG -0(����� DUH QRW XVHG LQ SDLUV� 0DNH VXUH
\RXU SURJUDP LV ZULWWHQ DV GHVLUHG EHIRUH SURFHHGLQJ�

6%1�5(7 (55 ,I WKH GLVSOD\HG DGGUHVV LV WKDW RI 6%1������ WZR GLIIHUHQW
VXEURXWLQHV KDYH EHHQ GHILQHG ZLWK WKH VDPH VXEURXWLQH
QXPEHU� &KDQJH RQH RI WKH VXEURXWLQH QXPEHUV RU GHOHWH
RQH RI WKH VXEURXWLQHV� ,I WKH GLVSOD\HG DGGUHVV LV WKDW RI
5(7������ 5(7����� KDV QRW EHHQ XVHG SURSHUO\� &KHFN
UHTXLUHPHQWV IRU 5(7����� DQG FRUUHFW WKH SURJUDP�

& &2,/ '83/ 7KH VDPH ELW LV EHLQJ FRQWUROOHG �L�H�� WXUQHG 21 DQG�RU
2))� E\ PRUH WKDQ RQH LQVWUXFWLRQ �H�J�� 287� 287 127�
',)8����� ',)'����� .((3����� 6)7������ $OWKRXJK WKLV LV
DOORZHG IRU FHUWDLQ LQVWUXFWLRQV� FKHFN LQVWUXFWLRQ
UHTXLUHPHQWV WR FRQILUP WKDW WKH SURJUDP LV FRUUHFW RU
UHZULWH WKH SURJUDP VR WKDW HDFK ELW LV FRQWUROOHG E\ RQO\
RQH LQVWUXFWLRQ�

-03 81'()' -0(����� KDV EHHQ XVHG ZLWK QR -03����� ZLWK WKH VDPH
MXPS QXPEHU� $GG D -03����� ZLWK WKH VDPH QXPEHU RU
GHOHWH WKH -0(����� WKDW LV QRW EHLQJ XVHG�

6%6 81'()' $ VXEURXWLQH H[LVWV WKDW LV QRW FDOOHG E\ 6%6������
3URJUDP D VXEURXWLQH FDOO LQ WKH SURSHU SODFH� RU GHOHWH
WKH VXEURXWLQH LI LW LV QRW UHTXLUHG�

3URJUDPPLQJ (UURUV 6HFWLRQ ���



��

��� 7URXEOHVKRRWLQJ )ORZFKDUWV
8VH WKH IROORZLQJ IORZFKDUWV WR WURXEOHVKRRW HUURUV WKDW RFFXU GXULQJ RSHUDWLRQ�

0DLQ &KHFN

&KHFN IRU QRQ�IDWDO HUURUV� �6HH SDJH ����

(UURU

5HSODFH WKH &38
8QLW�

3RZHU LQGLFDWRU OLW"

581 LQGLFDWRU OLW"

(55�$/0 LQGLFDWRU
IODVKLQJ"

,V ,�2 VHTXHQFH
QRUPDO"

2SHUDWLQJ
HQYLURQPHQW QRU�

PDO"

2SHUDWLRQ VWRSSHG� &KHFN IRU IDWDO HUURUV�
�6HH SDJH ����

&KHFN ,�2� �6HH SDJH ����

&KHFN RSHUDWLQJ HQYLURQPHQW� �6HH SDJH ����

<HV

&KHFN SRZHU VXSSO\� �6HH SDJH ����
1R

1R

1R

1R

1R

<HV

<HV

<HV

<HV

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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3RZHU 6XSSO\ &KHFN

3RZHU LQGLFDWRU QRW OLW�

5HSODFH WKH &38
8QLW�

,V SRZHU EHLQJ
VXSSOLHG"

,V YROWDJH DGHTXDWH"

$UH WKHUH DQ\ ORRVH
WHUPLQDO VFUHZV RU EUR�

NHQ ZLUHV"

&RQQHFW SRZHU
VXSSO\�

,V 3RZHU LQGLFDWRU OLW"

6HW VXSSO\ YROWDJH
ZLWKLQ DFFHSWDEOH OLPLWV�

,V 3RZHU LQGLFDWRU OLW"

7LJKWHQ VFUHZV RU
UHSODFH ZLUHV�

(QG

<HV

1R

1R <HV

<HV1R

1R

1R
,V 3RZHU LQGLFDWRU OLW"

<HV

1R

<HV

<HV

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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)DWDO (UURU &KHFN

,GHQWLI\ WKH HUURU� HOLPLQDWH
LWV FDXVH� DQG FOHDU WKH
HUURU�
)ROORZ WKH 0HPRU\ (UURU
&KHFN IORZFKDUW LI D
PHPRU\ HUURU KDV RFFXUUHG�

,V WKH (55�$/0
LQGLFDWRU OLW"

'HWHUPLQH WKH FDXVH
RI WKH HUURU ZLWK D
3HULSKHUDO 'HYLFH�

(QG

581 LQGLFDWRU QRW OLW�

5HSODFH WKH &38
8QLW�

,V 3& PRGH GLVSOD\HG
RQ 3HULSKHUDO 'HYLFH"

7XUQ WKH SRZHU
VXSSO\ 2))� DQG
WKHQ 21 DJDLQ�

6ZLWFK WR 581 RU
021,725 PRGH�

1R

<HV

,V D IDWDO HUURU
GLVSOD\HG"

,V 3& PRGH GLVSOD\HG
RQ 3HULSKHUDO 'HYLFH"

1R

<HV

<HV

1R

,V WKH 581 LQGL�
FDWRU OLW"

1R

<HV

<HV

1R

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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1RQ�IDWDO (UURU &KHFN

,GHQWLI\ WKH HUURU� HOLPLQDWH LWV
FDXVH� DQG FOHDU WKH HUURU�

(55�$/0 LQGLFDWRU IODVKLQJ�

,V D QRQ�IDWDO HUURU
LQGLFDWHG"

,V WKH (55�$/0 LQGL�
FDWRU IODVKLQJ"

5HSODFH WKH &38
8QLW�

(QG

'HWHUPLQH WKH FDXVH RI WKH HUURU
ZLWK D 3HULSKHUDO 'HYLFH�

1R

<HV

)ODVKLQJ

1RW OLW

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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,�2 &KHFN 7KH ,�2 FKHFN IORZFKDUW LV EDVHG RQ WKH IROORZLQJ ODGGHU GLDJUDP VHFWLRQ�

�����

�����

�/6��

�����

�/6��

62/� PDOIXQFWLRQ�

62/�

�����

<HV

0RQLWRU WKH 21�2))
VWDWXV RI ,5 �����
ZLWK D 3HULSKHUDO
'HYLFH�

1R,V WKH ,5 ����� RXW�
SXW LQGLFDWRU RSHUDW�

LQJ QRUPDOO\"

&KHFN WKH YROWDJH DW WKH
,5 ����� WHUPLQDOV�

:LUH FRUUHFWO\�

2SHUDWLRQ
2�.�"

,V RXWSXW ZLULQJ
FRUUHFW"

'LVFRQQHFW WKH H[WHUQDO ZLUHV
DQG FKHFN WKH FRQGXFWLYLW\ RI
HDFK ZLUH�

1R

<HV

&KHFN RXWSXW GHYLFH
62/��

2SHUDWLRQ
2�.�"

5HSODFH WKH &38 8QLW
RU ([SDQVLRQ ,�2 8QLW
ZLWK WKH SUREOHP�

<HV

1R 1R

2SHUDWLRQ
2�.�"

1R<HV

<HV

$
7R
QH[W
SDJH

0DOIXQFWLRQ RI 62/�

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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<HV

1R

&KHFN WKH YROWDJH DW
WKH ,5 ����� DQG ,5
����� WHUPLQDOV�

&KHFN RSHUDWLRQ E\ XVLQJ D
GXPP\ LQSXW VLJQDO WR WXUQ WKH
LQSXW 21 DQG 2))�

1R

5HSODFH WKH &38
8QLW RU ([SDQVLRQ
,�2 8QLW�

$UH WKH WHUPLQDO
VFUHZV ORRVH"

2SHUDWLRQ
2�.�"

:LUH FRUUHFWO\�

,V LQSXW ZLULQJ
FRUUHFW"

7LJKWHQ WKH WHUPLQDO
VFUHZV

&KHFN LQSXW GHYLFHV
/6� DQG /6��

5HWXUQ WR ´VWDUW�µ

$UH WKH ,5 �����
DQG ,5 ����� LQSXW LQGL�

FDWRUV RSHUDWLQJ
QRUPDOO\"

2SHUDWLRQ
2�.�"

5HSODFH WKH &38
8QLW RU ([SDQVLRQ
,�2 8QLW�

2SHUDWLRQ
2�.�"

<HV

<HV

<HV

<HV

1R1R

1R

1R

1R

1R

1R

&KHFN WKH YROWDJH DW
WKH ,5 ����� DQG ,5
����� WHUPLQDOV�

$
)URP
SUHYLRXV
SDJH

<HV

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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(QYLURQPHQWDO &RQGLWLRQV &KHFN

&RQVLGHU XVLQJ D
IDQ RU FRROHU�

,V WKH DPELHQW
WHPSHUDWXUH
EHORZ ���&"

,V WKH DPELHQW
WHPSHUDWXUH DERYH

��&"

,V QRLVH EHLQJ
FRQWUROOHG"

,V WKH LQVWDOODWLRQ HQYL�
URQPHQW RND\"

&RQVLGHU XVLQJ D
KHDWHU�

&RQVLGHU XVLQJ DQ
DLU FRQGLWLRQHU�

,QVWDOO VXUJH SUR�
WHFWRUV RU RWKHU
QRLVH�UHGXFLQJ
HTXLSPHQW DW
QRLVH VRXUFHV�

&RQVLGHU
FRQVWUXFWLQJ DQ
LQVWUXPHQW SDQHO
RU FDELQHW�

(QG�

<HV

1R

<HV

1R

1R

1R

1R

<HV

<HV

<HV

,V WKH DPELHQW KXPLGLW\
EHWZHHQ ��� DQG

���"

(QYLURQPHQWDO FRQGLWLRQV FKHFN

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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0HPRU\ (UURU &KHFN

0HPRU\ HUURU RFFXUUHG�

$5 ���� 21"

$5 ���� 21"

$5 ���� 21"

5HSODFH WKH &38
8QLW�

&KHFN�FRUUHFW GDWD EDFNHG XS E\
FDSDFLWRU DQG FOHDU HUURU�

&KHFN WKH SURJUDP� FRUUHFW DQ\
HUURUV� DQG FOHDU WKH HUURU�

(QG

1R

<HV

1R

1R

<HV

1R

<HV

$5 ���� WR
$5 ���� 21"

&KHFN WKH HUURU LQGLFDWHG E\
WKH IODJ WKDW LV 21� FRUUHFW VHW�
WLQJV DV UHTXLUHG� DQG ZULWH
GDWD WR WKH IODVK PHPRU\�

1R

7XUQHG 21 GXULQJ
VWDUWXS"

<HV<HV

&KHFN WKH H[WHUQDO
HQYLURQPHQW�

1R

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���



���

��� 0DLQWHQDQFH ,QVSHFWLRQV

,Q RUGHU WKDW \RXU 6<60$& V\VWHP RSHUDWHV LQ RSWLPXP FRQGLWLRQ� EH VXUH WR
FDUU\ RXW GDLO\ RU SHULRGLFDO LQVSHFWLRQV�

,QVSHFWLRQ ,WHPV 7KHPDLQ V\VWHP FRPSRQHQWV RI D 6<60$& V\VWHP DUH VHPLFRQGXFWRUV� DQG LW
FRQWDLQV IHZ FRPSRQHQWV ZLWK OLPLWHG OLIHWLPHV� (QYLURQPHQWDO FRQGLWLRQV� KRZ�
HYHU� FDQ OHDG WR HOHFWULFDO HOHPHQW GHWHULRUDWLRQ� PDNLQJ UHJXODU PDLQWHQDQFH
QHFHVVDU\�

7KH VWDQGDUG SHULRG IRU PDLQWHQDQFH FKHFNV LV � PRQWKV WR � \HDU� EXW GHSHQG�
LQJ RQ WKH HQYLURQPHQW FKHFNV PD\ QHHG WR EH PRUH UHJXODU�

,I WKH FULWHULD DUH QRW PHW� DGMXVW WR ZLWKLQ WKH VSHFLILHG UDQJHV�

,QVSHFWLRQ LWHPV 'HWDLOV &ULWHULD 5HPDUNV

3RZHU VXSSO\ 'HWHUPLQH ZKHWKHU WKH
YROWDJH IOXFWXDWLRQ LV ZLWKLQ
WKH VWDQGDUG DW WKH SRZHU
VXSSO\ WHUPLQDO�

:LWKLQ WKH YROWDJH YDULDWLRQ
UDQJH �VHH QRWH�

7HVWHU

(QYLURQPHQWDO FRQGLWLRQV ,V WKH DPELHQW WHPSHUDWXUH
LQVLGH WKH SDQHO
DSSURSULDWH"

� WR ��E& 7KHUPRPHWHU

,V WKH DPELHQW KXPLGLW\
LQVLGH WKH SDQHO
DSSURSULDWH"

��� WR ��� 5+ ZLWK QR
FRQGHQVDWLRQ

+\GURVFRSH

+DV GLUW RU GXVW FROOHFWHG" 1RQH 9LVXDO LQVSHFWLRQ

,�2 SRZHU VXSSO\ ,V WKH YROWDJH IOXFWXDWLRQ
PHDVXUHG DW WKH ,�2
WHUPLQDO ZLWKLQ WKH VWDQGDUG
UDQJH"

(DFK ,�2 PXVW FRQIRUP WR
WKH VSHFLILFDWLRQV

7HVWHU

,QVWDOODWLRQ VWDWXV $UH DOO XQLWV VHFXUHO\
LQVWDOOHG"

1RWKLQJ LV ORRVH 3RVLWLYH VFUHZGULYHU

$UH DOO FRQQHFWLRQ FDEOHV
DQG FRQQHFWRUV LQVHUWHG
FRPSOHWHO\ DQG ORFNHG"

1RWKLQJ LV ORRVH 9LVXDO LQVSHFWLRQ

$UH DQ\ RI WKH H[WHUQDO
ZLULQJ VFUHZV ORRVH"

1RWKLQJ LV ORRVH 3RVLWLYH VFUHZGULYHU

$UH DQ\ RI WKH H[WHUQDO
ZLULQJ FDEOHV IUD\HG"

1R H[WHUQDO DEQRUPDOLWLHV 9LVXDO LQVSHFWLRQ

3URGXFW VHUYLFH OLIH &RQWDFW RXWSXW UHOD\ (OHFWULFDO�
5HVLVWDQFH ORDG� �������
RSHUDWLRQV
,QGXFWLYH ORDG� �������
RSHUDWLRQV

0HFKDQLFDO�
���������� RSHUDWLRQV

1RWH 3RZHU VXSSO\ YROWDJH YDULDWLRQ UDQJH�

3RZHU VXSSO\ $OORZDEOH YROWDJH IOXFWXDWLRQ UDQJH

��� WR ��� 9$& �� WR ��� 9$&

��� WR ��� 9$& ��� WR ��� 9$&

�� 9'& ���� WR ���� 9'&

0DLQWHQDQFH ,QVSHFWLRQV 6HFWLRQ ���



���

��� +DQGOLQJ 3UHFDXWLRQV
� 7XUQ WKH SRZHU 2)) EHIRUH UHSODFLQJ WKH 8QLW�

1RWH %HIRUH UHVWDUWLQJ RSHUDWLRQ� WUDQVIHU WKH FRQWHQWV RI WKH '0 DQG +5 DUHDV WR WKH
&38 8QLW WKDW ZDV FKDQJHG DQG WKHQ VWDUW RSHUDWLRQ�

� ,I D 8QLW LV IRXQG WR EH IDXOW\ DQG LV UHSODFHG� FKHFN WKH 8QLW DJDLQ WR HQVXUH
WKHUH LV QR HUURU�

�:KHQ UHWXUQLQJ D IDXOW\ 8QLW IRU UHSDLU� PDNH D GHWDLOHG QRWH RI WKH 8QLW·V PDO�
IXQFWLRQ DQG WDNH LW WRJHWKHU ZLWK WKH 8QLW WR \RXU QHDUHVW 20521 RIILFH RU
VDOHV UHSUHVHQWDWLYH�

� ,I D FRQWDFW LV QRW JRRG� SXW VRPH LQGXVWULDO DOFRKRO RQ D FOHDQ FRWWRQ FORWK DQG
ZLSH WKH VXUIDFH� $IWHU GRLQJ WKLV� LQVWDOO WKH 8QLW�

6WDQGDUG 7RROV
� 6FUHZGULYHUV �3KLOLSV DQG IODW�EODGH�
� 9ROWDJH WHVWHU RU GLJLWDO YROWDJH PHWHU
� ,QGXVWULDO DOFRKRO DQG D FRWWRQ FORWK
0HDVXUHPHQW 'HYLFHV
� 6\QFKURVFRSH
� &DWKRGH�UD\ RVFLOORVFRSH
� 7KHUPRPHWHU� K\GURVFRSH

1RWH 'R QRW WDNH DSDUW� UHSDLU RU UHPRGHO WKH 3& LQ DQ\ ZD\�

1HFHVVDU\ 7RROV IRU
,QVSHFWLRQ

+DQGOLQJ 3UHFDXWLRQV 6HFWLRQ ���
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$SSHQGL[ $
6WDQGDUG 0RGHOV

&38 8QLWV

'HVFULSWLRQ ,QSXW SRLQWV 2XWSXW SRLQWV 3RZHU 6XSSO\ 0RGHO 1XPEHU
&38 8QLWV ZLWK �� ,�2 SRLQWV � SRLQWV � SRLQWV ��� WR ��� 9$&� ����� +] &30����&'5�$

�� 9'& &30����&'5�'

&38 8QLWV ZLWK �� ,�2 SRLQWV �� SRLQWV � SRLQWV ��� WR ��� 9$&� ����� +] &30����&'5�$

�� 9'& &30����&'5�'

&38 8QLWV ZLWK �� ,�2 SRLQWV �� SRLQWV �� SRLQWV ��� WR ��� 9$&� ����� +] &30����&'5�$� S S S
�� 9'& &30����&'5�'
��� WR ��� 9$&� ����� +] &30����&'5�$�9�

�$YDLODEOH VRRQ�
�� 9'& &30����&'5�'�9�

�$YDLODEOH VRRQ�

([SDQVLRQ ,�2 8QLWV

'HVFULSWLRQ ,QSXW SRLQWV 2XWSXW SRLQWV 6SHFLILFDWLRQV 0RGHO 1XPEHU
�� SRLQWV � SRLQWV ([SDQVLRQ ,�2 8QLW ZLWK �� ,�2

SRLQWV
&30����('5

([SDQVLRQ ,�2 8QLW ZLWK �� ,�2
SRLQWV
7UDQVLVWRU RXWSXW �VLQN W\SH�

&30�$���('7

([SDQVLRQ ,�2 8QLW ZLWK �� ,�2
SRLQWV
7UDQVLVWRU RXWSXW �VRXUFH W\SH�

&30�$���('7�

&RPPXQLFDWLRQV $GDSWHUV

'HVFULSWLRQ 2XWSXW SRLQWV 0RGHO 1XPEHU
56����& $GDSWHU &RQYHUWV GDWD FRPPXQLFDWLRQV EHWZHHQ

WKH SHULSKHUDO SRUW DQG 56����& GHYLFHV�
&30��&,)��

56���� $GDSWHU &RQYHUWV GDWD FRPPXQLFDWLRQV EHWZHHQ
WKH SHULSKHUDO SRUW DQG 56���� GHYLFHV�

&30��&,)��

7KH&30��&,)���&,)�� DUH XVHGZLWK WKH&30�$� &30�� DQG 650�RQO\� 'R QRW XVH WKHPZLWK D&���+63&RU
RWKHU 3&�



$SSHQGL[ $6WDQGDUG 0RGHOV

���

3HULSKHUDO 'HYLFHV
1DPH 0RGHO 1XPEHU 6SHFLILFDWLRQV

3URJUDPPLQJ &RQVROH &40��352���( ��P &RQQHFWLQJ &DEOH DWWDFKHG
&���+�352���( +DQG�KHOG� Z�EDFNOLJKW� UHTXLUHV WKH &���+�&1��� RU

&���+�&1��� &RQQHFWLQJ &DEOH� VHH EHORZ
6<60$& 6XSSRUW 6RIWZDUH &����=/�$7��( ���µ� �+' IRU ,%0 3&�$7 FRPSDWLEOH
6<60$&�&37 :6���&37%��( )RU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV

����µ GLVNV ��+'� DQG &'520�
&RQQHFWLQJ &DEOH &40��&,)�� &RQQHFWV ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV WR 3HULSKHUDO 3RUWJ

&���+�&1��� &RQQHFWV &���+ 3URJUDPPLQJ &RQVROH WR 3HULSKHUDO 3RUW �� P�
&���+�&1��� &RQQHFWV &���+ 3URJUDPPLQJ &RQVROH WR 3HULSKHUDO 3RUW �� P�
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$SSHQGL[ %
'LPHQVLRQV

$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�

&30����&'5�P

���

���
��

�� ��



$SSHQGL[ %'LPHQVLRQV

���

&30����&'5�P

�����

���

�� ��

&30����&'5�P
&30����&'5�P�9� �$YDLODEOH VRRQ�

�����

���

��
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&30����('5
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&30��&,)��
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&30��&,)��
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$SSHQGL[ %'LPHQVLRQV

���

'LPHQVLRQV ZLWK 3HULSKHUDO 'HYLFHV $WWDFKHG
&30��PP&'5�P
:KHQ WKH &RPPXQLFDWLRQV $GDSWHU RU 3URJUDPPLQJ &RQVROH LV DWWDFKHG�

$SSUR[� ���

&30��&,)��
:KHQ WKH 56����& FRQQHFWRU LV DWWDFKHG�

$SSUR[� ���
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*ORVVDU\


'0 ,QGLUHFWO\ DGGUHVVHG '0 DUHD� 6HH LQGLUHFW DGGUHVV DQG '0 DUHD�

��� OLQN $ OLQN FUHDWHG EHWZHHQ WZR 3&V WR FUHDWH FRPPRQ GDWD LQ WKHLU /5 DUHDV�

$&3 6HH DGG FRXQW LQSXW�

DGG FRXQW LQSXW $Q LQSXW VLJQDO XVHG WR LQFUHPHQW D FRXQWHU ZKHQ WKH VLJQDO FKDQJHV IURP 2))
WR 21�

DGGUHVV $ QXPEHU XVHG WR LGHQWLI\ WKH ORFDWLRQ RI GDWD RU SURJUDPPLQJ LQVWUXFWLRQV LQ
PHPRU\�

$1' $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI DQG RQO\ LI ERWK SUHPLVHV DUH WUXH�
,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\ 21�2)) VWDWHV RI ELWV
RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGLWLRQV�

DUHD 6HH GDWD DUHD DQG PHPRU\ DUHD�

DUHD SUHIL[ $ RQH RU WZR OHWWHU SUHIL[ XVHG WR LGHQWLI\ D PHPRU\ DUHD LQ WKH 3&� $OO PHPRU\
DUHDV H[FHSW WKH ,5 DQG65 DUHDV UHTXLUH SUHIL[HV WR LGHQWLI\ DGGUHVVHV LQ WKHP�

DULWKPHWLF VKLIW $ VKLIW RSHUDWLRQ ZKHUHLQ WKH FDUU\ IODJ LV LQFOXGHG LQ WKH VKLIW�

$6&,, 6KRUW IRU $PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ ,QWHUFKDQJH� $6&,, LV XVHG WR
FRGH FKDUDFWHUV IRU RXWSXW WR SULQWHUV DQG RWKHU H[WHUQDO GHYLFHV�

$5 $UHD $ 3& GDWD DUHD DOORFDWHG WR IODJV DQG FRQWURO ELWV�

$872(;(&�%$7 $Q 06 '26 ILOH FRQWDLQLQJ FRPPDQGV DXWRPDWLFDOO\ H[HFXWHG DW VWDUWXS�

EDFN�XS $ FRS\ PDGH RI H[LVWLQJ GDWD WR HQVXUH WKDW WKH GDWD ZLOO QRW EH ORVW HYHQ LI WKH
RULJLQDO GDWD LV FRUUXSWHG RU HUDVHG�

EDVLF LQVWUXFWLRQ $ IXQGDPHQWDO LQVWUXFWLRQ XVHG LQ D ODGGHU GLDJUDP� 6HH DGYDQFHG LQVWUXFWLRQ�

EDXG UDWH 7KH GDWD WUDQVPLVVLRQ VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHPPHDVXUHG LQ ELWV
SHU VHFRQG�

%&' 6HH ELQDU\�FRGHG GHFLPDO�

%&' FDOFXODWLRQ $Q DULWKPHWLF FDOFXODWLRQ WKDW XVHV QXPEHUV H[SUHVVHG LQ ELQDU\�FRGHG GHFL�
PDO�

ELQDU\ $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ �·V DQG �·V� (DFK JURXS RI IRXU ELQDU\ ELWV LV HTXLYDOHQW WR RQH
KH[DGHFLPDO GLJLW� %LQDU\ GDWD LQ PHPRU\ LV WKXV RIWHQ H[SUHVVHG LQ KH[DGHFL�
PDO IRU FRQYHQLHQFH�

ELQDU\ FDOFXODWLRQ $Q DULWKPHWLF FDOFXODWLRQ WKDW XVHV QXPEHUV H[SUHVVHG LQ ELQDU\�

ELQDU\�FRGHG GHFLPDO $ V\VWHP XVHG WR UHSUHVHQW QXPEHUV VR WKDW HYHU\ IRXU ELQDU\ ELWV LV QXPHULFDOO\
HTXLYDOHQW WR RQH GHFLPDO GLJLW�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $ ELW
KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV 21
DQG2))� $ ELW UHSUHVHQWV RQH ELQDU\ GLJLW� 6RPH ELWV DW SDUWLFXODU DGGUHVVHV DUH
DOORFDWHG WR VSHFLDO SXUSRVHV� VXFK DV KROGLQJ WKH VWDWXV RI LQSXW IURP H[WHUQDO
GHYLFHV� ZKLOH RWKHU ELWV DUH DYDLODEOH IRU JHQHUDO XVH LQ SURJUDPPLQJ�

ELW DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ELW RI GDWD LV VWRUHG� $ ELW DGGUHVV VSHFLILHV WKH
GDWD DUHD DQG ZRUG WKDW LV EHLQJ DGGUHVVHG DV ZHOO DV WKH QXPEHU RI WKH ELW
ZLWKLQ WKH ZRUG�



*ORVVDU\

���

ELW GHVLJQDWRU $Q RSHUDQG WKDW LV XVHG WR GHVLJQDWH WKH ELW RU ELWV RI D ZRUG WR EH XVHG E\ DQ
LQVWUXFWLRQ�

ELW QXPEHU $ QXPEHU WKDW LQGLFDWHV WKH ORFDWLRQ RI D ELW ZLWKLQ D ZRUG� %LW �� LV WKH ULJKWPRVW
�OHDVW�VLJQLILFDQW� ELW� ELW �� LV WKH OHIWPRVW �PRVW�VLJQLILFDQW� ELW�

ELW�FRQWURO LQVWUXFWLRQ $Q LQVWUXFWLRQ WKDW LV XVHG WR FRQWURO WKH VWDWXV RI DQ LQGLYLGXDO ELW DV RSSRVHG WR
WKH VWDWXV RI DQ HQWLUH ZRUG�

EORFN 6HH ORJLF EORFN DQG LQVWUXFWLRQ EORFN�

EXLOGLQJ�EORFN 3& $ 3& WKDW LV FRQVWUXFWHG IURP LQGLYLGXDO FRPSRQHQWV� RU ´EXLOGLQJ EORFNV�µ :LWK
EXLOGLQJ�EORFN 3&V� WKHUH LV QR RQH 8QLW WKDW LV LQGHSHQGHQWO\ LGHQWLILDEOH DV D
3&� 7KH 3& LV UDWKHU D IXQFWLRQDO DVVHPEO\ RI 8QLWV�

EXV $ FRPPXQLFDWLRQV SDWK XVHG WR SDVV GDWD EHWZHHQ DQ\ RI WKH 8QLWV FRQQHFWHG
WR LW�

EXV EDU 7KH OLQH OHDGLQJ GRZQ WKH OHIW DQG VRPHWLPHV ULJKW VLGH RI D ODGGHU GLDJUDP�
,QVWUXFWLRQ H[HFXWLRQ SURFHHGV GRZQ WKH EXV EDU� ZKLFK LV WKH VWDUWLQJ SRLQW IRU
DOO LQVWUXFWLRQ OLQHV�

E\WH $ XQLW RI GDWD HTXLYDOHQW WR � ELWV� L�H�� KDOI D ZRUG�

FDOO $ SURFHVV E\ ZKLFK LQVWUXFWLRQ H[HFXWLRQ VKLIWV IURP WKH PDLQ SURJUDP WR D VXE�
URXWLQH� 7KH VXEURXWLQH PD\ EH FDOOHG E\ DQ LQVWUXFWLRQ RU E\ DQ LQWHUUXSW�

&DUU\ )ODJ $ IODJ WKDW LV XVHG ZLWK DULWKPHWLF RSHUDWLRQV WR KROG D FDUU\ IURP DQ DGGLWLRQ RU
PXOWLSOLFDWLRQ RSHUDWLRQ� RU WR LQGLFDWH WKDW WKH UHVXOW LV QHJDWLYH LQ D VXEWUDFWLRQ
RSHUDWLRQ� 7KH FDUU\ IODJ LV DOVR XVHG ZLWK FHUWDLQ W\SHV RI VKLIW RSHUDWLRQV�

FHQWUDO SURFHVVLQJ XQLW $GHYLFH WKDW LV FDSDEOH RI VWRULQJ SURJUDPV DQG GDWD� DQG H[HFXWLQJ WKH LQVWUXF�
WLRQV FRQWDLQHG LQ WKH SURJUDPV� ,Q D 3& 6\VWHP� WKH FHQWUDO SURFHVVLQJ XQLW
H[HFXWHV WKH SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV ZLWK H[WHUQDO
GHYLFHV� HWF�

&+ 6HH ZRUG�

FKDQQHO 6HH ZRUG�

FKDUDFWHU FRGH $ QXPHULF �XVXDOO\ ELQDU\� FRGH XVHG WR UHSUHVHQW DQ DOSKDQXPHULF FKDUDFWHU�

FKHFNVXP $ VXP WUDQVPLWWHG ZLWK D GDWD SDFN LQ FRPPXQLFDWLRQV� 7KH FKHFNVXP FDQ EH
UHFDOFXODWHG IURP WKH UHFHLYHG GDWD WR FRQILUP WKDW WKH GDWD LQ WKH WUDQVPLVVLRQ
KDV QRW EHHQ FRUUXSWHG�

FORFN SXOVH $ SXOVH DYDLODEOH DW VSHFLILF ELWV LQ PHPRU\ IRU XVH LQ WLPLQJ RSHUDWLRQV� 9DULRXV
FORFN SXOVHV DUH DYDLODEOH ZLWK GLIIHUHQW SXOVH ZLGWKV� DQG WKHUHIRUH GLIIHUHQW IUH�
TXHQFLHV�

FORFN SXOVH ELW $ ELW LQ PHPRU\ WKDW VXSSOLHV D SXOVH WKDW FDQ EH XVHG WR WLPH RSHUDWLRQV� 9DUL�
RXV FORFN SXOVH ELWV DUH DYDLODEOHZLWK GLIIHUHQW SXOVHZLGWKV� DQG WKHUHIRUH GLIIHU�
HQW IUHTXHQFLHV�

FRPPRQ GDWD 'DWD WKDW LV VWRUHG LQ D PHPRU\ RI D 3& DQG ZKLFK LV VKDUHG E\ RWKHU 3&V LQ WKH
VDPH WKH VDPH V\VWHP� (DFK3&KDV D VSHFLILHG VHFWLRQ�V� RI WKH DUHD DOORFDWHG
WR LW� (DFK 3& ZULWHV WR WKH VHFWLRQ�V� DOORFDWHG WR LW DQG UHDGV WKH VHFWLRQV DOOR�
FDWHG WR WKH RWKHU 3&V ZLWK ZKLFK LW VKDUHV WKH FRPPRQ GDWD�

FRPPXQLFDWLRQV FDEOH &DEOH XVHG WR WUDQVIHU GDWD EHWZHHQ FRPSRQHQWV RI D FRQWURO V\VWHP DQG FRQ�
IRUPLQJ WR WKH 56����& RU 56���� VWDQGDUGV�

FRPSDULVRQ LQVWUXFWLRQ $Q LQVWUXFWLRQ XVHG WR FRPSDUH GDWD DW GLIIHUHQW ORFDWLRQV LQ PHPRU\ WR GHWHU�
PLQH WKH UHODWLRQVKLS EHWZHHQ WKH GDWD�



*ORVVDU\

���

&RPSOHWLRQ )ODJ $ IODJ XVHG ZLWK D WLPHU RU FRXQWHU WKDW WXUQV 21ZKHQ WKH WLPHU KDV WLPHG RXW RU
WKH FRXQWHU KDV UHDFKHG LWV VHW YDOXH�

FRQGLWLRQ $ V\PERO SODFHG RQ DQ LQVWUXFWLRQ OLQH WR LQGLFDWH DQ LQVWUXFWLRQ WKDW FRQWUROV WKH
H[HFXWLRQ FRQGLWLRQ IRU WKH WHUPLQDO LQVWUXFWLRQ� (DFK FRQGLWLRQ LV DVVLJQHG D ELW
LQ PHPRU\ WKDW GHWHUPLQHV LWV VWDWXV� 7KH VWDWXV RI WKH ELW DVVLJQHG WR HDFK
FRQGLWLRQ GHWHUPLQHV WKH QH[W H[HFXWLRQ FRQGLWLRQ� &RQGLWLRQV FRUUHVSRQG WR
/2$'� /2$' 127� $1'� $1' 127� 25� RU 25 127 LQVWUXFWLRQV�

&21),*�6<6 $Q 06 '26 ILOH FRQWDLQLQJ HQYLURQPHQW VHWWLQJV IRU D SHUVRQDO FRPSXWHU�

FRQVWDQW $Q LQSXW IRU DQ RSHUDQG LQ ZKLFK WKH DFWXDO QXPHULF YDOXH LV VSHFLILHG� &RQVWDQWV
FDQ EH LQSXW IRU FHUWDLQ RSHUDQGV LQ SODFH RI PHPRU\ DUHD DGGUHVVHV� 6RPH
RSHUDQGV PXVW EH LQSXW DV FRQVWDQWV�

FRQWURO ELW $ ELW LQ D PHPRU\ DUHD WKDW LV VHW HLWKHU WKURXJK WKH SURJUDP RU YLD D 3URJUDP�
PLQJ 'HYLFH WR DFKLHYH D VSHFLILF SXUSRVH� H�J�� D 5HVWDUW %LW LV WXUQHG 21 DQG
2)) WR UHVWDUW D 8QLW�

FRQWURO GDWD $Q RSHUDQG WKDW VSHFLILHV KRZ DQ LQVWUXFWLRQ LV WR EH H[HFXWHG� 7KH FRQWURO GDWD
PD\ VSHFLI\ WKH SDUW RI D ZRUG LV WR EH XVHG DV WKH RSHUDQG� LW PD\ VSHFLI\ WKH
GHVWLQDWLRQ IRU D GDWD WUDQVIHU LQVWUXFWLRQV� LW PD\ VSHFLI\ WKH VL]H RI D GDWD WDEOH
XVHG LQ DQ LQVWUXFWLRQ� HWF�

FRQWURO VLJQDO $ VLJQDO VHQW IURP WKH 3& WR HIIHFW WKH RSHUDWLRQ RI WKH FRQWUROOHG V\VWHP�

&RQWURO 6\VWHP $OO RI WKH KDUGZDUH DQG VRIWZDUH FRPSRQHQWV XVHG WR FRQWURO RWKHU GHYLFHV� $
&RQWURO 6\VWHP LQFOXGHV WKH 3& 6\VWHP� WKH 3& SURJUDPV� DQG DOO ,�2 GHYLFHV
WKDW DUH XVHG WR FRQWURO RU REWDLQ IHHGEDFN IURP WKH FRQWUROOHG V\VWHP�

FRQWUROOHG V\VWHP 7KH GHYLFHV WKDW DUH EHLQJ FRQWUROOHG E\ D 3& 6\VWHP�

FRXQW SXOVH 7KH VLJQDO FRXQWHG E\ D FRXQWHU�

FRXQWHU $ GHGLFDWHG JURXS RI GLJLWV RU ZRUGV LQ PHPRU\ XVHG WR FRXQW WKH QXPEHU RI
WLPHV D VSHFLILF SURFHVV KDV RFFXUUHG� RU D ORFDWLRQ LQ PHPRU\ DFFHVVHG
WKURXJK D 7,0�&17 ELW DQG XVHG WR FRXQW WKH QXPEHU RI WLPHV WKH VWDWXV RI D ELW
RU DQ H[HFXWLRQ FRQGLWLRQ KDV FKDQJHG IURP 2)) WR 21�

&38 8QLW 6HH FHQWUDO SURFHVVLQJ XQLW�

&76 $Q DFURQ\P IRU FOHDU�WR�VHQG� D VLJQDO XVHG LQ FRPPXQLFDWLRQV EHWZHHQ HOHF�
WURQLF GHYLFHV WR LQGLFDWH WKDW WKH UHFHLYHU LV UHDG\ WR DFFHSW LQFRPLQJ GDWD�

&< 6HH &DUU\ )ODJ�

F\FOH 2QH XQLW RI SURFHVVLQJ SHUIRUPHG E\ WKH &38 8QLW� LQFOXGLQJ ODGGHU SURJUDP
H[HFXWLRQ� SHULSKHUDO VHUYLFLQJ� ,�2 UHIUHVKLQJ� HWF�

F\FOH WLPH 7KH WLPH UHTXLUHG WR FRPSOHWH RQH F\FOH RI &38 8QLW SURFHVVLQJ�

F\FOLF LQWHUUXSW 6HH VFKHGXOHG LQWHUUXSW�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�

GDWD DUHD ERXQGDU\ 7KH KLJKHVW DGGUHVV DYDLODEOH ZLWKLQ D GDWD DUHD�:KHQ GHVLJQDWLQJ DQ RSHUDQG
WKDW UHTXLUHVPXOWLSOH ZRUGV� LW LV QHFHVVDU\ WR HQVXUH WKDW WKH KLJKHVW DGGUHVV LQ
WKH GDWD DUHD LV QRW H[FHHGHG�

GDWD GLVN $ IORSS\ GLVN XVHG WR VDPH XVHU SURJUDPV� '0 DUHD FRQWHQWV� FRPPHQWV� DQG
RWKHU XVHU GDWD�

GDWD OHQJWK ,Q FRPPXQLFDWLRQV� WKH QXPEHU RI ELWV WKDW LV WR EH WUHDWHG DV RQH XQLW LQ GDWD
WUDQVPLVVLRQV�
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GDWD OLQN $Q DXWRPDWLF GDWD WUDQVPLVVLRQ RSHUDWLRQ WKDW DOORZV 3&V RU 8QLWV ZLWKLQ 3& WR
SDVV GDWD EDFN DQG IRUWK YLD FRPPRQ GDWD DUHDV�

GDWD OLQN DUHD $ FRPPRQ GDWD DUHD HVWDEOLVKHG WKURXJK D GDWD OLQN�

GDWD PRYHPHQW LQVWUXFWLRQ $Q LQVWUXFWLRQ XVHG WR PRYH GDWD IURP RQH ORFDWLRQ LQ PHPRU\ WR DQRWKHU� 7KH
GDWD LQ WKH RULJLQDO PHPRU\ ORFDWLRQ LV OHIW XQFKDQJHG�

GDWD VKDULQJ 7KH SURFHVV LQ ZKLFK FRPPRQ GDWD DUHDV RU FRPPRQ GDWD ZRUGV DUH FUHDWHG
EHWZHHQ WZR RU PRUH 3&V�

GDWD WUDFH $ SURFHVV LQ ZKLFK FKDQJHV LQ WKH FRQWHQWV RI VSHFLILF PHPRU\ ORFDWLRQV DUH
UHFRUGHG GXULQJ SURJUDP H[HFXWLRQ�

GDWD WUDQVIHU 0RYLQJ GDWD IURP RQHPHPRU\ ORFDWLRQ WR DQRWKHU� HLWKHU ZLWKLQ WKH VDPH GHYLFH
RU EHWZHHQ GLIIHUHQW GHYLFHV FRQQHFWHG YLD D FRPPXQLFDWLRQV OLQH RU QHWZRUN�

GHEXJ $ SURFHVV E\ ZKLFK D GUDIW SURJUDP LV FRUUHFWHG XQWLO LW RSHUDWHV DV LQWHQGHG�
'HEXJJLQJ LQFOXGHV ERWK WKH UHPRYDO RI V\QWD[ HUURUV� DV ZHOO DV WKH ILQH�WXQLQJ
RI WLPLQJ DQG FRRUGLQDWLRQ RI FRQWURO RSHUDWLRQV�

GHFLPDO $ QXPEHU V\VWHPZKHUH QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO GDWD
LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� IRXU ELQDU\ ELWV DUH RIWHQ XVHG WR UHSUHVHQW
RQH GHFLPDO GLJLW� YLD D V\VWHP FDOOHG ELQDU\�FRGHG GHFLPDO�

GHFUHPHQW 'HFUHDVLQJ D QXPHULF YDOXH� XVXDOO\ E\ ��

GHIDXOW $ YDOXH DXWRPDWLFDOO\ VHW E\ WKH 3& ZKHQ WKH XVHU GRHV QRW VSHFLILFDOO\ VHW
DQRWKHU YDOXH� 0DQ\ GHYLFHV ZLOO DVVXPH VXFK GHIDXOW FRQGLWLRQV XSRQ WKH
DSSOLFDWLRQ RI SRZHU�

GHILQHU $ QXPEHU XVHG DV DQ RSHUDQG IRU DQ LQVWUXFWLRQ EXW WKDW VHUYHV WR GHILQH WKH
LQVWUXFWLRQ LWVHOI� UDWKHU WKDW WKH GDWD RQZKLFK WKH LQVWUXFWLRQ LV WR RSHUDWH� 'HILQ�
HUV LQFOXGH MXPS QXPEHUV� VXEURXWLQH QXPEHUV� HWF�

GHVWLQDWLRQ 7KH ORFDWLRQ ZKHUH DQ LQVWUXFWLRQ SODFHV WKH GDWD RQ ZKLFK LW LV RSHUDWLQJ� DV
RSSRVHG WR WKH ORFDWLRQ IURP ZKLFK GDWD LV WDNHQ IRU XVH LQ WKH LQVWUXFWLRQ� 7KH
ORFDWLRQ IURP ZKLFK GDWD LV WDNHQ LV FDOOHG WKH VRXUFH�

GLIIHUHQWLDWHG LQVWUXFWLRQ $Q LQVWUXFWLRQ WKDW LV H[HFXWHG RQO\ RQFH HDFK WLPH LWV H[HFXWLRQ FRQGLWLRQ JRHV
IURP 2)) WR 21� 1RQ�GLIIHUHQWLDWHG LQVWUXFWLRQV DUH H[HFXWHG IRU HDFK VFDQ DV
ORQJ DV WKH H[HFXWLRQ FRQGLWLRQ VWD\V 21�

GLIIHUHQWLDWLRQ LQVWUXFWLRQ $Q LQVWUXFWLRQ XVHG WR HQVXUH WKDW WKH RSHUDQG ELW LV QHYHU WXUQHG 21 IRU PRUH
WKDQ RQH VFDQ DIWHU WKH H[HFXWLRQ FRQGLWLRQ JRHV HLWKHU IURP 2)) WR 21 IRU D
'LIIHUHQWLDWH 8S LQVWUXFWLRQ RU IURP 21 WR 2)) IRU D 'LIIHUHQWLDWH 'RZQ LQVWUXF�
WLRQ�

GLJLW $ XQLW RI VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI IRXU ELWV�

GLJLW GHVLJQDWRU $Q RSHUDQG WKDW LV XVHG WR GHVLJQDWH WKH GLJLW RU GLJLWV RI D ZRUG WR EH XVHG E\ DQ
LQVWUXFWLRQ�

',1 WUDFN $ UDLO GHVLJQHG WR ILW LQWR JURRYHV RQ YDULRXV GHYLFHV WR DOORZ WKH GHYLFHV WR EH
TXLFNO\ DQG HDVLO\ PRXQWHG WR LW�

',3 VZLWFK 'XDO LQ�OLQH SDFNDJH VZLWFK� DQ DUUD\ RI SLQV LQ D VLJQDO SDFNDJH WKDW LV PRXQWHG
WR D FLUFXLW ERDUG DQG LV XVHG WR VHW RSHUDWLQJ SDUDPHWHUV�

GLUHFW RXWSXW $ PHWKRG LQ ZKLFK SURJUDP H[HFXWLRQ UHVXOWV DUH RXWSXW LPPHGLDWHO\ WR HOLPL�
QDWH WKH DIIHFWV RI WKH F\FOH WLPH�

GLVWULEXWHG FRQWURO $DXWRPDWLRQ FRQFHSW LQ ZKLFK FRQWURO RI HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV
ORFDWHG QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� L�H�� FRQWURO LV GHFHQWUDOL]HG
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DQG ¶GLVWULEXWHG· RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV D FRQFHSW EDVLF WR 3&
6\VWHPV�

'0 DUHD $ GDWD DUHD XVHG WR KROG RQO\ ZRUG GDWD� :RUGV LQ WKH '0 DUHD FDQQRW EH
DFFHVVHG ELW E\ ELW�

'0 ZRUG $ ZRUG LQ WKH '0 DUHD�

GRZQORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D KLJKHU�OHYHO RU KRVW FRP�
SXWHU WR D ORZHU�OHYHO RU VODYH FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFH LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

((3520 (OHFWULFDOO\ HUDVDEOH SURJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQ ZKLFK
VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV DFFRPSOLVKHG XVLQJ D
VSHFLDO FRQWURO OHDG FRQQHFWHG WR WKH ((3520 FKLS DQG FDQ EH GRQH ZLWKRXW
KDYLQJ WR UHPRYH WKH ((3520 FKLS IURP WKH GHYLFH LQ ZKLFK LW LV PRXQWHG�

HOHFWULFDO QRLVH 5DQGRPYDULDWLRQV RI RQH RUPRUH HOHFWULFDO FKDUDFWHULVWLFV VXFK DV YROWDJH� FXU�
UHQW� DQG GDWD� ZKLFK PLJKW LQWHUIHUH ZLWK WKH QRUPDO RSHUDWLRQ RI D GHYLFH�

(3520 (UDVDEOH SURJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQ ZKLFK VWRUHG GDWD
FDQ EH HUDVHG� E\ XOWUDYLROHW OLJKW RU RWKHU PHDQV� DQG UHSURJUDPPHG�

HUURU FRGH $ QXPHULF FRGH JHQHUDWHG WR LQGLFDWH WKDW DQ HUURU H[LVWV� DQG VRPHWKLQJ DERXW
WKH QDWXUH RI WKH HUURU� 6RPH HUURU FRGHV DUH JHQHUDWHG E\ WKH V\VWHP� RWKHUV
DUH GHILQHG LQ WKH SURJUDP E\ WKH RSHUDWRU�

(UURU /RJ $UHD $Q DUHD XVHG WR VWRUH UHFRUGV LQGLFDWLQJ WKH WLPH DQG QDWXUH RI HUURUV WKDW KDYH
RFFXUUHG LQ WKH V\VWHP�

HYHQ SDULW\ $ FRPPXQLFDWLRQ VHWWLQJ WKDW DGMXVWV WKH QXPEHU RI 21 ELWV VR WKDW LW LV DOZD\V
HYHQ� 6HH SDULW\�

HYHQW SURFHVVLQJ 3URFHVVLQJ WKDW LV SHUIRUPHG LQ UHVSRQVH WR DQ HYHQW� H�J�� DQ LQWHUUXSW VLJQDO�

H[FOXVLYH 125 $ ORJLF RSHUDWLRQZKHUHE\ WKH UHVXOW LV WUXH LI ERWK RI WKH SUHPLVHV DUH WUXH RU ERWK
RI WKH SUHPLVHV DUH IDOVH� ,Q ODGGHU�GLDJUDP SURJUDPPLQJ� WKH SUHPLVHV DUH
XVXDOO\ WKH 21�2)) VWDWHV RI ELWV� RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV�
FDOOHG H[HFXWLRQ FRQGLWLRQV�

H[FOXVLYH 25 $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI RQH� DQG RQO\ RQH� RI WKH SUHPLVHV
LV WUXH� ,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\ WKH 21�2))
VWDWHV RI ELWV� RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV� FDOOHG H[HFXWLRQ FRQGL�
WLRQV�

H[HFXWLRQ FRQGLWLRQ 7KH 21 RU 2)) VWDWXV XQGHU ZKLFK DQ LQVWUXFWLRQ LV H[HFXWHG� 7KH H[HFXWLRQ
FRQGLWLRQ LV GHWHUPLQHG E\ WKH ORJLFDO FRPELQDWLRQ RI FRQGLWLRQV RQ WKH VDPH
LQVWUXFWLRQ OLQH DQG XS WR WKH LQVWUXFWLRQ FXUUHQWO\ EHLQJ H[HFXWHG�

H[HFXWLRQ F\FOH 7KH F\FOH XVHG WR H[HFXWH DOO SURFHVVHV UHTXLUHG E\ WKH&388QLW� LQFOXGLQJ SUR�
JUDP H[HFXWLRQ� ,�2 UHIUHVKLQJ� SHULSKHUDO VHUYLFLQJ� HWF�

H[HFXWLRQ WLPH 7KH WLPH UHTXLUHG IRU WKH &38 8QLW WR H[HFXWH HLWKHU DQ LQGLYLGXDO LQVWUXFWLRQ RU
DQ HQWLUH SURJUDP�

H[WHQGHG FRXQWHU $ FRXQWHU FUHDWHG LQ D SURJUDP E\ XVLQJ WZR RU PRUH FRXQW LQVWUXFWLRQV LQ VXF�
FHVVLRQ� 6XFK D FRXQWHU LV FDSDEOH RI FRXQWLQJ KLJKHU WKDQ DQ\ RI WKH VWDQGDUG
FRXQWHUV SURYLGHG E\ WKH LQGLYLGXDO LQVWUXFWLRQV�

H[WHQGHG WLPHU $ WLPHU FUHDWHG LQ D SURJUDP E\ XVLQJ WZR RU PRUH WLPHUV LQ VXFFHVVLRQ� 6XFK D
WLPHU LV FDSDEOH RI WLPLQJ ORQJHU WKDQ DQ\ RI WKH VWDQGDUG WLPHUV SURYLGHG E\ WKH
LQGLYLGXDO LQVWUXFWLRQV�
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)$ )DFWRU\ DXWRPDWLRQ�

IDFWRU\ FRPSXWHU $ JHQHUDO�SXUSRVH FRPSXWHU� XVXDOO\ TXLWH VLPLODU WR D EXVLQHVV FRPSXWHU� WKDW
LV XVHG LQ DXWRPDWHG IDFWRU\ FRQWURO�

)$/ HUURU $Q HUURU JHQHUDWHG IURP WKH XVHU SURJUDP E\ H[HFXWLRQ RI DQ )$/���� LQVWUXF�
WLRQ�

)$/6 HUURU $Q HUURU JHQHUDWHG IURP WKH XVHU SURJUDP E\ H[HFXWLRQ RI DQ )$/6���� LQVWUXF�
WLRQ RU DQ HUURU JHQHUDWHG E\ WKH V\VWHP�

IDWDO HUURU $Q HUURU WKDW VWRSV 3& RSHUDWLRQ DQG UHTXLUHV FRUUHFWLRQ EHIRUH RSHUDWLRQ FDQ
FRQWLQXH�

)&6 6HH IUDPH FKHFNVXP�

IODJ $GHGLFDWHG ELW LQPHPRU\ WKDW LV VHW E\ WKH V\VWHP WR LQGLFDWH VRPH W\SH RI RSHU�
DWLQJ VWDWXV� 6RPH IODJV� VXFK DV WKH FDUU\ IODJ� FDQ DOVR EH VHW E\ WKH RSHUDWRU
RU YLD WKH SURJUDP�

IOLFNHU ELW $ ELW WKDW LV SURJUDPPHG WR WXUQ 21 DQG 2)) DW D VSHFLILF IUHTXHQF\�

IORDWLQJ�SRLQW GHFLPDO $ GHFLPDO QXPEHU H[SUHVVHG DV D QXPEHU �WKH PDQWLVVD� PXOWLSOLHG E\ D SRZHU
RI ��� H�J�� ����� [ ��ï��

IRUFH UHVHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ2)) D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 2)) DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IRUFH VHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ 21 D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 21 DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IRUFHG VWDWXV 7KH VWDWXV RI ELWV WKDW KDYH EHHQ IRUFH UHVHW RU IRUFH VHW�

IUDPH FKHFNVXP 7KH UHVXOWV RI H[FOXVLYH 25LQJ DOO GDWD ZLWKLQ D VSHFLILHG FDOFXODWLRQ UDQJH� 7KH
IUDPH FKHFNVXP FDQ EH FDOFXODWHG RQ ERWK WKH VHQGLQJ DQG UHFHLYLQJ HQG RI D
GDWD WUDQVIHU WR FRQILUP WKDW GDWD ZDV WUDQVPLWWHG FRUUHFWO\�

IXQFWLRQ FRGH $ WZR�GLJLW QXPEHU XVHG WR LQSXW DQ LQVWUXFWLRQ LQWR WKH 3&�

KDUGZDUH HUURU $QHUURU RULJLQDWLQJ LQ WKH KDUGZDUH VWUXFWXUH �HOHFWURQLF FRPSRQHQWV� RI WKH3&�
DV RSSRVHG WR D VRIWZDUH HUURU� ZKLFK RULJLQDWHV LQ VRIWZDUH �L�H�� SURJUDPV��

KHDGHU FRGH $ FRGH LQ DQ LQVWUXFWLRQ WKDW VSHFLILHV ZKDW WKH LQVWUXFWLRQ LV WR GR�

KH[DGHFLPDO $ QXPEHU V\VWHP ZKHUH DOO QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO
GDWD LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� KRZHYHU� GLVSOD\V DQG LQSXWV RQ 3UR�
JUDPPLQJ 'HYLFHV DUH RIWHQ H[SUHVVHG LQ KH[DGHFLPDO WR VLPSOLI\ RSHUDWLRQ�
(DFK JURXS RI IRXU ELQDU\ ELWV LV QXPHULFDOO\ HTXLYDOHQW WR RQH KH[DGHFLPDO GLJLW�

KRVW FRPSXWHU $ FRPSXWHU WKDW LV XVHG WR WUDQVIHU GDWD WR RU UHFHLYH GDWD IURP D 3& LQ D +RVW
/LQN V\VWHP� 7KH KRVW FRPSXWHU LV XVHG IRU GDWD PDQDJHPHQW DQG RYHUDOO V\V�
WHP FRQWURO� +RVW FRPSXWHUV DUH JHQHUDOO\ VPDOO SHUVRQDO RU EXVLQHVV FRPSXW�
HUV�

KRVW LQWHUIDFH $Q LQWHUIDFH WKDW DOORZV FRPPXQLFDWLRQV ZLWK D KRVW FRPSXWHU�

KRVW OLQN $Q LQWHUIDFH FRQQHFWLQJ D 3& WR D KRVW FRPSXWHU WR HQDEOH PRQLWRULQJ RU SUR�
JUDP FRQWURO IURP WKH KRVW FRPSXWHU�

+5 DUHD $ PHPRU\ DUHD WKDW SUHVHUYHV ELW VWDWXV GXULQJ SRZHU LQWHUUXSWV DQG XVHG DV
ZRUN ELWV LQ SURJUDPPLQJ�

,�2 ELW $ELW LQ PHPRU\ XVHG WR KROG ,�2 VWDWXV� ,QSXW ELWV UHIOHFW WKH VWDWXV RI LQSXW WHUPL�
QDOV� RXWSXW ELWV KROG WKH VWDWXV IRU RXWSXW WHUPLQDOV�
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,�2 FDSDFLW\ 7KH QXPEHU RI LQSXWV DQG RXWSXWV WKDW D 3& LV DEOH WR KDQGOH� 7KLV QXPEHU
UDQJHV IURP DURXQG RQH KXQGUHG IRU VPDOOHU 3&V WR WZR WKRXVDQG IRU WKH ODUJHVW
RQHV�

,�2 GHOD\ 7KH GHOD\ LQ WLPH IURPZKHQ D VLJQDO LV VHQW WR DQ RXWSXW WRZKHQ WKH VWDWXV RI WKH
RXWSXW LV DFWXDOO\ LQ HIIHFW RU WKH GHOD\ LQ WLPH IURP ZKHQ WKH VWDWXV RI DQ LQSXW
FKDQJHV XQWLO WKH VLJQDO LQGLFDWLQJ WKH FKDQJH LQ WKH VWDWXV LV UHFHLYHG�

,�2 GHYLFH $ GHYLFH FRQQHFWHG WR WKH ,�2 WHUPLQDOV RQ ,�2 8QLWV� ,�2 GHYLFHV PD\ EH HLWKHU
SDUW RI WKH &RQWURO 6\VWHP� LI WKH\ IXQFWLRQ WR KHOS FRQWURO RWKHU GHYLFHV� RU WKH\
PD\ EH SDUW RI WKH FRQWUROOHG V\VWHP�

,�2 LQWHUUXSW $Q LQWHUUXSW JHQHUDWHG E\ D VLJQDO IURP ,�2�

,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP� RU DW ZKLFK DQ RXWSXW
VLJQDO OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� ,�2 SRLQWV FRUUHVSRQG WR WHUPL�
QDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQWV FRUUH�
VSRQG WR ,�2 ELWV LQ WKH ,5 DUHD�

,�2 UHIUHVKLQJ 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�

,�2 UHVSRQVH WLPH 7KH WLPH UHTXLUHG IRU DQ RXWSXW VLJQDO WR EH VHQW IURP WKH 3& LQ UHVSRQVH WR DQ
LQSXW VLJQDO UHFHLYHG IURP DQ H[WHUQDO GHYLFH�

,�2 8QLW 7KH8QLWV LQ D3& WKDW DUH SK\VLFDOO\ FRQQHFWHG WR ,�2 GHYLFHV WR LQSXW DQG RXWSXW
VLJQDOV� ,�28QLWV LQFOXGH ,QSXW8QLWV DQG2XWSXW 8QLWV� HDFK RIZKLFK LV DYDLODEOH
LQ D UDQJH RI VSHFLILFDWLRQV�

,�2 ZRUG $ ZRUG LQ WKH ,5 DUHD WKDW LV DOORFDWHG WR D 8QLW LQ WKH 3& 6\VWHP DQG LV XVHG WR
KROG ,�2 VWDWXV IRU WKDW 8QLW�

,%0 3&�$7 RU FRPSDWLEOH $ FRPSXWHU WKDW KDV VLPLODU DUFKLWHFWXUH WR� WKDW LV ORJLFDOO\ FRPSDWLEOH ZLWK� DQG
WKDW FDQ UXQ VRIWZDUH GHVLJQHG IRU DQ ,%0 3&�$7 FRPSXWHU�

LQFUHPHQW ,QFUHDVLQJ D QXPHULF YDOXH� XVXDOO\ E\ ��

LQGLUHFW DGGUHVV $Q DGGUHVV ZKRVH FRQWHQWV LQGLFDWHV DQRWKHU DGGUHVV� 7KH FRQWHQWV RI WKH
VHFRQG DGGUHVV ZLOO EH XVHG DV WKH DFWXDO RSHUDQG�

LQLWLDOL]DWLRQ HUURU $Q HUURU WKDW RFFXUV HLWKHU LQ KDUGZDUH RU VRIWZDUH GXULQJ WKH 3& 6\VWHP
VWDUWXS� L�H�� GXULQJ LQLWLDOL]DWLRQ�

LQLWLDOL]H 3DUW RI WKH VWDUWXS SURFHVV ZKHUHE\ VRPH PHPRU\ DUHDV DUH FOHDUHG� V\VWHP
VHWXS LV FKHFNHG� DQG GHIDXOW YDOXHV DUH VHW�

LQSXW 7KH VLJQDO FRPLQJ IURP DQ H[WHUQDO GHYLFH LQWR WKH 3&� 7KH WHUP LQSXW LV RIWHQ
XVHG DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR LQFRPLQJ VLJQDOV�

LQSXW ELW $ ELW LQ WKH ,5 DUHD WKDW LV DOORFDWHG WR KROG WKH VWDWXV RI DQ LQSXW�

LQSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW VHQGV VLJQDOV LQWR WKH 3& 6\VWHP�

LQSXW SRLQW 7KH SRLQW DW ZKLFK DQ LQSXW HQWHUV WKH 3& 6\VWHP� ,QSXW SRLQWV FRUUHVSRQG
SK\VLFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

LQSXW VLJQDO $ FKDQJH LQ WKH VWDWXV RI D FRQQHFWLRQ HQWHULQJ WKH 3&� *HQHUDOO\ DQ LQSXW VLJQDO
LV VDLG WR H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROW�
DJH RU IURP D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

LQVWDOO 7KH SUHSDUDWLRQ QHFHVVDU\ WR XVH D SURJUDP RU VRIWZDUH SDFNDJH� VXFK DV WKH
/66 RU 666� RQ D FRPSXWHU�
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LQVWUXFWLRQ $ GLUHFWLRQ JLYHQ LQ WKH SURJUDP WKDW WHOOV WKH 3& RI WKH DFWLRQ WR EH FDUULHG RXW�
DQG WKH GDWD WR EH XVHG LQ FDUU\LQJ RXW WKH DFWLRQ� ,QVWUXFWLRQV FDQ EH XVHG WR
VLPSO\ WXUQ D ELW 21 RU 2))� RU WKH\ FDQ SHUIRUP PXFK PRUH FRPSOH[ DFWLRQV�
VXFK DV FRQYHUWLQJ DQG�RU WUDQVIHUULQJ ODUJH EORFNV RI GDWD�

LQVWUXFWLRQ EORFN $ JURXS RI LQVWUXFWLRQV WKDW LV ORJLFDOO\ UHODWHG LQ D ODGGHU�GLDJUDP SURJUDP� $
ORJLF EORFN LQFOXGHV DOO RI WKH LQVWUXFWLRQ OLQHV WKDW LQWHUFRQQHFW ZLWK HDFK RWKHU
IURP RQH RU PRUH OLQH FRQQHFWLQJ WR WKH OHIW EXV EDU WR RQH RU PRUH ULJKW�KDQG
LQVWUXFWLRQV FRQQHFWLQJ WR WKH ULJKW EXV EDU�

LQVWUXFWLRQ H[HFXWLRQ WLPH 7KH WLPH UHTXLUHG WR H[HFXWH DQ LQVWUXFWLRQ� 7KH H[HFXWLRQ WLPH IRU DQ\ RQH
LQVWUXFWLRQ FDQ YDU\ ZLWK WKH H[HFXWLRQ FRQGLWLRQV IRU WKH LQVWUXFWLRQ DQG WKH
RSHUDQGV XVHG LQ LW�

LQVWUXFWLRQ OLQH $ JURXS RI FRQGLWLRQV WKDW OLH WRJHWKHU RQ WKH VDPH KRUL]RQWDO OLQH RI D ODGGHU GLD�
JUDP� ,QVWUXFWLRQ OLQHV FDQ EUDQFK DSDUW RU MRLQ WRJHWKHU WR IRUP LQVWUXFWLRQ
EORFNV� $OVR FDOOHG D UXQJ�

LQWHUIDFH $Q LQWHUIDFH LV WKH FRQFHSWXDO ERXQGDU\ EHWZHHQ V\VWHPV RU GHYLFHV DQG XVX�
DOO\ LQYROYHV FKDQJHV LQ WKH ZD\ WKH FRPPXQLFDWHG GDWD LV UHSUHVHQWHG� ,QWHU�
IDFH GHYLFHV SHUIRUP RSHUDWLRQV OLNH FKDQJLQJ WKH FRGLQJ� IRUPDW� RU VSHHG RI
WKH GDWD�

LQWHUORFN $ SURJUDPPLQJPHWKRG XVHG WR WUHDW D QXPEHU RI LQVWUXFWLRQV DV D JURXS VR WKDW
WKH HQWLUH JURXS FDQ EH UHVHW WRJHWKHU ZKHQ LQGLYLGXDO H[HFXWLRQ LV QRW UHTXLUHG�
$Q LQWHUORFNHG SURJUDP VHFWLRQ LV H[HFXWHG QRUPDOO\ IRU DQ21 H[HFXWLRQ FRQGL�
WLRQ DQG SDUWLDOO\ UHVHW IRU DQ 2)) H[HFXWLRQ FRQGLWLRQ�

LQWHUUXSW �VLJQDO� $ VLJQDO WKDW VWRSV QRUPDO SURJUDP H[HFXWLRQ DQG FDXVHV D VXEURXWLQH WR EH UXQ
RU RWKHU SURFHVVLQJ WR WDNH SODFH�

LQWHUUXSW SURJUDP $ SURJUDP WKDW LV H[HFXWHG LQ UHVSRQVH WR DQ LQWHUUXSW�

LQYHUVH FRQGLWLRQ 6HH QRUPDOO\ FORVHG FRQGLWLRQ�

-,6 $Q DFURQ\P IRU -DSDQHVH ,QGXVWULDO 6WDQGDUGV�

MXPS $ W\SH RI SURJUDPPLQJ ZKHUH H[HFXWLRQ PRYHV GLUHFWO\ IURP RQH SRLQW LQ D SUR�
JUDP WR DQRWKHU� ZLWKRXW VHTXHQWLDOO\ H[HFXWLQJ DQ\ LQVWUXFWLRQV LQ EHWZHHQ�

MXPS QXPEHU $ GHILQHU XVHG ZLWK D MXPS WKDW GHILQHV WKH SRLQWV IURP DQG WR ZKLFK D MXPS LV WR
EH PDGH�

ODGGHU GLDJUDP �SURJUDP� $ IRUP RI SURJUDP DULVLQJ RXW RI UHOD\�EDVHG FRQWURO V\VWHPV WKDW XVHV FLUFXLW�
W\SH GLDJUDPV WR UHSUHVHQW WKH ORJLF IORZ RI SURJUDPPLQJ LQVWUXFWLRQV� 7KH
DSSHDUDQFH RI WKH SURJUDP LV VLPLODU WR D ODGGHU� DQG WKXV WKH QDPH�

ODGGHU GLDJUDP V\PERO $ V\PERO XVHG LQ GUDZLQJ D ODGGHU�GLDJUDP SURJUDP�

ODGGHU LQVWUXFWLRQ $Q LQVWUXFWLRQ WKDW UHSUHVHQWV WKH FRQGLWLRQV RQ D ODGGHU�GLDJUDP SURJUDP� 7KH
RWKHU LQVWUXFWLRQV LQ D ODGGHU GLDJUDP IDOO DORQJ WKH ULJKW VLGH RI WKH GLDJUDP DQG
DUH FDOOHG WHUPLQDO LQVWUXFWLRQV�

/DGGHU 6XSSRUW 6RIWZDUH $ VRIWZDUH SDFNDJH LQVWDOOHG RQ D ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU WR IXQF�
WLRQ DV D 3URJUDPPLQJ 'HYLFH�

OHDVW�VLJQLILFDQW �ELW�ZRUG� 6HH ULJKWPRVW �ELW�ZRUG��

/(' $FURQ\P IRU OLJKW�HPLWWLQJ GLRGH� D GHYLFH XVHG DV IRU LQGLFDWRUV RU GLVSOD\V�

OHIWPRVW �ELW�ZRUG� 7KH KLJKHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
KLJKHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
PRVW�VLJQLILFDQW ELWV�ZRUGV�
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OLQN $ KDUGZDUH RU VRIWZDUH FRQQHFWLRQ IRUPHG EHWZHHQ WZR 8QLWV� ´/LQNµ FDQ UHIHU
HLWKHU WR D SDUW RI WKH SK\VLFDO FRQQHFWLRQ EHWZHHQ WZR 8QLWV RU D VRIWZDUH FRQ�
QHFWLRQ FUHDWHG WR GDWD H[LVWLQJ DW DQRWKHU ORFDWLRQ �L�H�� GDWD OLQNV��

ORDG 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

ORJLF EORFN $ JURXS RI LQVWUXFWLRQV WKDW LV ORJLFDOO\ UHODWHG LQ D ODGGHU�GLDJUDP SURJUDP DQG
WKDW UHTXLUHV ORJLF EORFN LQVWUXFWLRQV WR UHODWH LW WR RWKHU LQVWUXFWLRQV RU ORJLF
EORFNV�

ORJLF EORFN LQVWUXFWLRQ $Q LQVWUXFWLRQ XVHG WR ORFDOO\ FRPELQH WKH H[HFXWLRQ FRQGLWLRQ UHVXOWLQJ IURP D
ORJLF EORFN ZLWK D FXUUHQW H[HFXWLRQ FRQGLWLRQ� 7KH FXUUHQW H[HFXWLRQ FRQGLWLRQ
FRXOG EH WKH UHVXOW RI D VLQJOH FRQGLWLRQ� RU RI DQRWKHU ORJLF EORFN� $1' /RDG DQG
25 /RDG DUH WKH WZR ORJLF EORFN LQVWUXFWLRQV�

ORJLF LQVWUXFWLRQ ,QVWUXFWLRQV XVHG WR ORJLFDOO\ FRPELQH WKH FRQWHQW RI WZR ZRUGV DQG RXWSXW WKH
ORJLFDO UHVXOWV WR D VSHFLILHG UHVXOW ZRUG� 7KH ORJLF LQVWUXFWLRQV FRPELQH DOO WKH
VDPH�QXPEHUHG ELWV LQ WKH WZR ZRUGV DQG RXWSXW WKH UHVXOW WR WKH ELW RI WKH VDPH
QXPEHU LQ WKH VSHFLILHG UHVXOW ZRUG�

/5 DUHD $ GDWD DUHD WKDW LV XVHG LQ GDWD OLQNV�

/66 6HH /DGGHU 6XSSRUW 6RIWZDUH�

PDLQ SURJUDP $OO RI D SURJUDP H[FHSW IRU VXEURXWLQH DQG LQWHUUXSW SURJUDPV�

PDUN WUDFH $ SURFHVV LQ ZKLFK FKDQJHV LQ WKH FRQWHQWV RI VSHFLILF PHPRU\ ORFDWLRQV DUH
UHFRUGHG GXULQJ SURJUDP H[HFXWLRQ�

PDVNHG ELW $ ELW ZKRVH VWDWXV KDV EHHQ WHPSRUDULO\ PDGH LQHIIHFWLYH�

PDVNLQJ ¶&RYHULQJ· DQ LQWHUUXSW VLJQDO VR WKDW WKH LQWHUUXSW LV QRW HIIHFWLYH XQWLO WKHPDVN LV
UHPRYHG�

PHJDE\WH $ XQLW RI VWRUDJH HTXDO WR RQH PLOOLRQ E\WHV�

PHPRU\ DUHD $Q\ RI WKH DUHDV LQ WKH 3& XVHG WR KROG GDWD RU SURJUDPV�

PHVVDJH QXPEHU $ QXPEHU DVVLJQHG WR D PHVVDJH JHQHUDWHG ZLWK WKH 0(66$*( LQVWUXFWLRQ�

PQHPRQLF FRGH $ IRUP RI D ODGGHU�GLDJUDP SURJUDP WKDW FRQVLVWV RI D VHTXHQWLDO OLVW RI WKH
LQVWUXFWLRQV ZLWKRXW XVLQJ D ODGGHU GLDJUDP�

021,725 PRGH $ PRGH RI 3& RSHUDWLRQ LQ ZKLFK QRUPDO SURJUDP H[HFXWLRQ LV SRVVLEOH� DQG
ZKLFK DOORZVPRGLILFDWLRQ RI GDWD KHOG LQ PHPRU\� 8VHG IRU PRQLWRULQJ RU GHEXJ�
JLQJ WKH 3&�

PRVW�VLJQLILFDQW �ELW�ZRUG� 6HH OHIWPRVW �ELW�ZRUG��

1& LQSXW $Q LQSXW WKDW LV QRUPDOO\ FORVHG� L�H�� WKH LQSXW VLJQDO LV FRQVLGHUHG WR EH SUHVHQW
ZKHQ WKH FLUFXLW FRQQHFWHG WR WKH LQSXW RSHQV�

QHJDWLYH GHOD\ $GHOD\ VHW IRU D GDWD WUDFH LQ ZKLFK UHFRUGLQJ GDWD EHJLQV EHIRUH WKH WUDFH VLJQDO
E\ D VSHFLILHG DPRXQW�

QHVWLQJ 3URJUDPPLQJ RQH ORRS ZLWKLQ DQRWKHU ORRS� SURJUDPPLQJ D FDOO WR D VXEURXWLQH
ZLWKLQ DQRWKHU VXEURXWLQH� RU SURJUDPPLQJ RQH MXPS ZLWKLQ DQRWKHU�

12 LQSXW $Q LQSXW WKDW LV QRUPDOO\ RSHQ� L�H�� WKH LQSXW VLJQDO LV FRQVLGHUHG WR EH SUHVHQW
ZKHQ WKH FLUFXLW FRQQHFWHG WR WKH LQSXW FORVHV�

QRLVH LQWHUIHUHQFH 'LVWXUEDQFHV LQ VLJQDOV FDXVHG E\ HOHFWULFDO QRLVH�
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QRQ�IDWDO HUURU $ KDUGZDUH RU VRIWZDUH HUURU WKDW SURGXFHV D ZDUQLQJ EXW GRHV QRW VWRS WKH 3&
IURP RSHUDWLQJ�

QRUPDO FRQGLWLRQ 6HH QRUPDOO\ RSHQ FRQGLWLRQ�

QRUPDOO\ FORVHG FRQGLWLRQ $ FRQGLWLRQ WKDW SURGXFHV DQ 21 H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW
LV 2))� DQG DQ 2)) H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW LV 21�

QRUPDOO\ RSHQ FRQGLWLRQ $ FRQGLWLRQ WKDW SURGXFHV DQ 21 H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW
LV 21� DQG DQ 2)) H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW LV 2))�

127 $ ORJLF RSHUDWLRQ ZKLFK LQYHUWV WKH VWDWXV RI WKH RSHUDQG� )RU H[DPSOH� $1'
127 LQGLFDWHV DQ $1' RSHUDWLRQ ZLWK WKH RSSRVLWH RI WKH DFWXDO VWDWXV RI WKH
RSHUDQG ELW�

2)) 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG QRW WR EH SUHVHQW� 7KH2))
VWDWH LV JHQHUDOO\ UHSUHVHQWHG E\ D ORZ YROWDJH RU E\ QRQ�FRQGXFWLYLW\� EXW FDQ EH
GHILQHG DV WKH RSSRVLWH RI HLWKHU�

2)) GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ D VLJQDO LV VZLWFKHG 2)) �H�J�� E\ DQ LQSXW
GHYLFH RU 3&� DQG WKH WLPH ZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ 2))
VLJQDO �L�H�� DV QR VLJQDO� E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RIIVHW $SRVLWLYH RU QHJDWLYH YDOXH DGGHG WR D EDVH YDOXH VXFK DV DQ DGGUHVV WR VSHFLI\
D GHVLUHG YDOXH�

21 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG WR EH SUHVHQW� 7KH21 VWDWH
LV JHQHUDOO\ UHSUHVHQWHG E\ D KLJK YROWDJH RU E\ FRQGXFWLYLW\� EXW FDQ EH GHILQHG
DV WKH RSSRVLWH RI HLWKHU�

21 GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ DQ 21 VLJQDO LV LQLWLDWHG �H�J�� E\ DQ LQSXW
GHYLFH RU 3&� DQG WKH WLPH ZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ 21
VLJQDO E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RQH�VKRW ELW $ ELW WKDW LV WXUQHG 21 RU 2)) IRU D VSHFLILHG LQWHUYDO RI WLPH ZKLFK LV ORQJHU WKDQ
RQH VFDQ�

RQH�WR�RQH OLQN 6HH ��� OLQN�

RQOLQH HGLW 7KH SURFHVV RI FKDQJHG WKH SURJUDP GLUHFWO\ LQ WKH 3& IURP D 3URJUDPPLQJ
'HYLFH� 2QOLQH HGLWLQJ LV SRVVLEOH LQ 352*5$0 RU 021,725 PRGH� ,Q 021�
,725 PRGH� WKH SURJUDP FDQ DFWXDOO\ EH FKDQJHG ZKLOH LW LV EHLQJ

RSHUDQG 7KH YDOXHV GHVLJQDWHG DV WKH GDWD WR EH XVHG IRU DQ LQVWUXFWLRQ� $Q RSHUDQG FDQ
EH LQSXW DV D FRQVWDQW H[SUHVVLQJ WKH DFWXDO QXPHULF YDOXH WR EH XVHG RU DV DQ
DGGUHVV WR H[SUHVV WKH ORFDWLRQ LQ PHPRU\ RI WKH GDWD WR EH XVHG�

RSHUDQG ELW $ ELW GHVLJQDWHG DV DQ RSHUDQG IRU DQ LQVWUXFWLRQ�

RSHUDQG ZRUG $ ZRUG GHVLJQDWHG DV DQ RSHUDQG IRU DQ LQVWUXFWLRQ�

RSHUDWLQJ PRGHV 2QH RI WKUHH 3& PRGHV� 352*5$0 PRGH�021,725 PRGH� DQG 581PRGH�

RSHUDWLQJ HUURU $Q HUURU WKDW RFFXUV GXULQJ DFWXDO 3& RSHUDWLRQ DV RSSRVHG WR DQ LQLWLDOL]DWLRQ
HUURU� ZKLFK RFFXUV EHIRUH DFWXDO RSHUDWLRQV FDQ EHJLQ�

25 $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI HLWKHU RI WZR SUHPLVHV LV WUXH� RU LI
ERWK DUH WUXH� ,Q ODGGHU�GLDJUDPSURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\21�2))
VWDWHV RI ELWV RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGL�
WLRQV�

RXWSXW 7KH VLJQDO VHQW IURP WKH 3& WR DQ H[WHUQDO GHYLFH� 7KH WHUP RXWSXW LV RIWHQ XVHG
DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR RXWJRLQJ VLJQDOV�
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RXWSXW ELW $ ELW LQ WKH ,5 DUHD WKDW LV DOORFDWHG WR KROG WKH VWDWXV WR EH VHQW WR DQ RXWSXW
GHYLFH�

RXWSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW UHFHLYHV VLJQDOV IURP WKH 3& 6\VWHP�

RXWSXW SRLQW 7KH SRLQW DW ZKLFK DQ RXWSXW OHDYHV WKH 3& 6\VWHP� 2XWSXW SRLQWV FRUUHVSRQG
SK\VLFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

RXWSXW VLJQDO $ VLJQDO EHLQJ VHQW WR DQ H[WHUQDO GHYLFH� *HQHUDOO\ DQ RXWSXW VLJQDO LV VDLG WR
H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROWDJH RU IURP
D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

RYHUIORZ 7KH VWDWH ZKHUH WKH FDSDFLW\ RI D GDWD VWRUDJH ORFDWLRQ KDV EHHQ H[FHHGHG�

RYHUVHHLQJ 3DUW RI WKH SURFHVVLQJ SHUIRUPHG E\ WKH &38 8QLW WKDW LQFOXGHV JHQHUDO WDVNV
UHTXLUHG WR RSHUDWH WKH 3&�

RYHUZULWH &KDQJLQJ WKH FRQWHQW RI D PHPRU\ ORFDWLRQ VR WKDW WKH SUHYLRXV FRQWHQW LV ORVW�

SDULW\ $GMXVWPHQW RI WKH QXPEHU RI 21 ELWV LQ D ZRUG RU RWKHU XQLW RI GDWD VR WKDW WKH
WRWDO LV DOZD\V DQ HYHQ QXPEHU RU DOZD\V DQ RGG QXPEHU� 3DULW\ LV JHQHUDOO\
XVHG WR FKHFN WKH DFFXUDF\ RI GDWD DIWHU EHLQJ WUDQVPLWWHG E\ FRQILUPLQJ WKDW WKH
QXPEHU RI 21 ELWV LV VWLOO HYHQ RU VWLOO RGG�

SDULW\ FKHFN &KHFNLQJ SDULW\ WR HQVXUH WKDW WUDQVPLWWHG GDWD KDV QRW EHHQ FRUUXSWHG�

3& 6HH 3URJUDPPDEOH &RQWUROOHU�

3& FRQILJXUDWLRQ 7KH DUUDQJHPHQW DQG LQWHUFRQQHFWLRQV RI WKH 8QLWV WKDW DUH SXW WRJHWKHU WR IRUP
D IXQFWLRQDO 3&�

3& 6\VWHP :LWK EXLOGLQJ�EORFN 3&V� DOO RI WKH 8QLWV FRQQHFWHG XS WR� EXW QRW LQFOXGLQJ� WKH
,�2 GHYLFHV� 7KH ERXQGDULHV RI D 3& 6\VWHP DUH WKH 3& DQG WKH SURJUDP LQ LWV
&38 8QLW DW WKH XSSHU HQG� DQG WKH ,�2 8QLWV DW WKH ORZHU HQG�

3&% 6HH SULQWHG FLUFXLW ERDUG�

3& 6HWXS $ JURXS RI RSHUDWLQJ SDUDPHWHUV VHW LQ WKH 3& IURP D 3URJUDPPLQJ 'HYLFH WR
FRQWURO 3& RSHUDWLRQ�

3HULSKHUDO 'HYLFH 'HYLFHV FRQQHFWHG WR D 3& 6\VWHP WR DLG LQ V\VWHP RSHUDWLRQ� 3HULSKHUDO
GHYLFHV LQFOXGH SULQWHUV� SURJUDPPLQJ GHYLFHV� H[WHUQDO VWRUDJH PHGLD� HWF�

SHULSKHUDO VHUYLFLQJ 3URFHVVLQJ VLJQDOV WR DQG IURP SHULSKHUDO GHYLFHV� LQFOXGLQJ UHIUHVKLQJ� FRP�
PXQLFDWLRQV SURFHVVLQJ� LQWHUUXSWV� HWF�

SRUW $ FRQQHFWRU RQ D 3& RU FRPSXWHU WKDW VHUYHV DV D FRQQHFWLRQ WR DQ H[WHUQDO
GHYLFH�

SRVLWLYH GHOD\ $ GHOD\ VHW IRU D GDWD WUDFH LQ ZKLFK UHFRUGLQJ GDWD EHJLQV DIWHU WKH WUDFH VLJQDO
E\ D VSHFLILHG DPRXQW�

3RZHU 6XSSO\ 8QLW $8QLW WKDW FRQQHFWHG WR D 3& WKDW SURYLGHV SRZHU DW WKH YROWDJH UHTXLUHG E\ WKH
RWKHU 8QLWV�

SUHVHQW YDOXH 7KH FXUUHQW YDOXH UHJLVWHUHG LQ D GHYLFH DW DQ\ LQVWDQW GXULQJ LWV RSHUDWLRQ� 3UHV�
HQW YDOXH LV DEEUHYLDWHG DV 39� 7KH XVH RI WKLV WHUP LV JHQHUDOO\ UHVWULFWHG WR WLP�
HUV DQG FRXQWHUV�

SULQWHG FLUFXLW ERDUG $ ERDUG RQWR ZKLFK HOHFWULFDO FLUFXLWV DUH SULQWHG IRU PRXQWLQJ LQWR D FRPSXWHU RU
HOHFWULFDO GHYLFH�

352*5$0 PRGH $ PRGH RI RSHUDWLRQ WKDW DOORZV LQSXWWLQJ DQG GHEXJJLQJ RI SURJUDPV WR EH FDU�
ULHG RXW� EXW WKDW GRHV QRW SHUPLW QRUPDO H[HFXWLRQ RI WKH SURJUDP�



*ORVVDU\

���

3URJUDPPDEOH &RQWUROOHU $ FRPSXWHUL]HG GHYLFH WKDW FDQ DFFHSW LQSXWV IURP H[WHUQDO GHYLFHV DQG JHQHU�
DWH RXWSXWV WR H[WHUQDO GHYLFHV DFFRUGLQJ WR D SURJUDP KHOG LQ PHPRU\� 3UR�
JUDPPDEOH &RQWUROOHUV DUH XVHG WR DXWRPDWH FRQWURO RI H[WHUQDO GHYLFHV�
$OWKRXJK VLQJOH�XQLW 3URJUDPPDEOH &RQWUROOHUV DUH DYDLODEOH� EXLOGLQJ�EORFN
3URJUDPPDEOH &RQWUROOHUV DUH FRQVWUXFWHG IURP VHSDUDWH FRPSRQHQWV� 6XFK
3URJUDPPDEOH &RQWUROOHUV DUH IRUPHG RQO\ ZKHQ HQRXJK RI WKHVH VHSDUDWH
FRPSRQHQWV DUH DVVHPEOHG WR IRUP D IXQFWLRQDO DVVHPEO\�

SURJUDPPHG DODUP $QDODUPJLYHQ DV D UHVXOW RI H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH WKH
DODUP LQ WKH SURJUDP� DV RSSRVHG WR RQH JHQHUDWHG E\ WKH V\VWHP�

SURJUDPPHG HUURU $Q HUURU DULVLQJ DV D UHVXOW RI WKH H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHU�
DWH WKH HUURU LQ WKH SURJUDP� DV RSSRVHG WR RQH JHQHUDWHG E\ WKH V\VWHP�

SURJUDPPHG PHVVDJH $PHVVDJH JHQHUDWHG DV D UHVXOW RI H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQ�
HUDWH WKH PHVVDJH LQ WKH SURJUDP� DV RSSRVHG WR RQH JHQHUDWHG E\ WKH V\VWHP�

3URJUDPPLQJ &RQVROH 7KH SRUWDEOH IRUP RI 3URJUDPPLQJ 'HYLFH IRU D 3&�

3URJUDPPLQJ 'HYLFH $ 3HULSKHUDO 'HYLFH XVHG WR LQSXW D SURJUDP LQWR D 3& RU WR DOWHU RU PRQLWRU D
SURJUDP DOUHDG\ KHOG LQ WKH 3&� 7KHUH DUH GHGLFDWHG SURJUDPPLQJ GHYLFHV�
VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�GHGLFDWHG GHYLFHV� VXFK DV
D KRVW FRPSXWHU�

3520 3URJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQWR ZKLFK WKH SURJUDP RU
GDWD PD\ EH ZULWWHQ DIWHU PDQXIDFWXUH� E\ D FXVWRPHU� EXW ZKLFK LV IL[HG IURP
WKDW WLPH RQ�

SURPSW $PHVVDJH RU V\PERO WKDW DSSHDUV RQ D GLVSOD\ WR UHTXHVW LQSXW IURP WKH RSHUD�
WRU�

SURWRFRO 7KH SDUDPHWHUV DQG SURFHGXUHV WKDW DUH VWDQGDUGL]HG WR HQDEOH WZR GHYLFHV WR
FRPPXQLFDWH RU WR HQDEOH D SURJUDPPHU RU RSHUDWRU WR FRPPXQLFDWH ZLWK D
GHYLFH�

39 6HH SUHVHQW YDOXH�

5$0 5DQGRP DFFHVV PHPRU\� D GDWD VWRUDJH PHGLD� 5$0 ZLOO QRW UHWDLQ GDWD ZKHQ
SRZHU LV GLVFRQQHFWHG�

5$6 $Q DFURQ\P IRU UHOLDELOLW\� DVVXUDQFH� VDIHW\�

UHDG�RQO\ DUHD $PHPRU\ DUHD IURPZKLFK WKH XVHU FDQ UHDG VWDWXV EXW WR ZKLFK GDWD FDQQRW EH
ZULWWHQ�

UHIUHVK 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�

UHOD\�EDVHG FRQWURO 7KH IRUHUXQQHU RI 3&V� ,Q UHOD\�EDVHG FRQWURO� JURXSV RI UHOD\V DUH LQWHUFRQ�
QHFWHG WR IRUP FRQWURO FLUFXLWV� ,Q D 3&� WKHVH DUH UHSODFHG E\ SURJUDPPDEOH FLU�
FXLWV�

UHVHUYHG ELW $ ELW WKDW LV QRW DYDLODEOH IRU XVHU DSSOLFDWLRQ�

UHVHUYHG ZRUG $ZRUG LQPHPRU\ WKDW LV UHVHUYHG IRU D VSHFLDO SXUSRVH DQG FDQQRW EH DFFHVVHG
E\ WKH XVHU�

UHVHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 2)) RU RI FKDQJLQJ WKH SUHVHQW YDOXH RI D
WLPHU RU FRXQWHU WR LWV VHW YDOXH RU WR ]HUR�

UHVSRQVH FRGH $ FRGH VHQW ZLWK WKH UHVSRQVH WR D GDWD WUDQVPLVVLRQ WKDW VSHFLILHV KRZ WKH
WUDQVPLWWHG GDWD ZDV SURFHVVHG�
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UHVSRQVH IRUPDW $ IRUPDW VSHFLI\LQJ WKH GDWD UHTXLUHG LQ D UHVSRQVH WR D GDWD WUDQVPLVVLRQ�

UHVSRQVH PRQLWRULQJ WLPH 7KH WLPH D GHYLFH ZLOO ZDLW IRU D UHVSRQVH WR D GDWD WUDQVPLVVLRQ EHIRUH DVVXP�
LQJ WKDW DQ HUURU KDV RFFXUUHG�

5HVWDUW %LW $ ELW XVHG WR UHVWDUW SDUW RI D 3&�

UHVXOW ZRUG $ ZRUG XVHG WR KROG WKH UHVXOWV IURP WKH H[HFXWLRQ RI DQ LQVWUXFWLRQ�

UHWULHYH 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

UHWU\ 7KH SURFHVV ZKHUHE\ D GHYLFH ZLOO UH�WUDQVPLW GDWD ZKLFK KDV UHVXOWHG LQ DQ
HUURU PHVVDJH IURP WKH UHFHLYLQJ GHYLFH�

UHWXUQ 7KH SURFHVV E\ ZKLFK LQVWUXFWLRQ H[HFXWLRQ VKLIWV IURP D VXEURXWLQH EDFN WR WKH
PDLQ SURJUDP �XVXDOO\ WKH SRLQW IURP ZKLFK WKH VXEURXWLQH ZDV FDOOHG��

UHYHUVLEOH FRXQWHU $ FRXQWHU WKDW FDQ EH ERWK LQFUHPHQWHG DQG GHFUHPHQWHG GHSHQGLQJ RQ WKH
VSHFLILHG FRQGLWLRQV�

UHYHUVLEOH VKLIW UHJLVWHU $ VKLIW UHJLVWHU WKDW FDQ VKLIW GDWD LQ HLWKHU GLUHFWLRQ GHSHQGLQJ RQ WKH VSHFLILHG
FRQGLWLRQV�

ULJKW�KDQG LQVWUXFWLRQ 6HH WHUPLQDO LQVWUXFWLRQ�

ULJKWPRVW �ELW�ZRUG� 7KH ORZHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
ORZHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
OHDVW�VLJQLILFDQW ELWV�ZRUGV�

ULVLQJ HGJH 7KH SRLQW ZKHUH D VLJQDO DFWXDOO\ FKDQJHV IURP DQ 2)) WR DQ 21 VWDWXV�

520 5HDG RQO\ PHPRU\� D W\SH RI GLJLWDO VWRUDJH WKDW FDQQRW EH ZULWWHQ WR� $ 520
FKLS LV PDQXIDFWXUHG ZLWK LWV SURJUDP RU GDWD DOUHDG\ VWRUHG LQ LW DQG FDQ QHYHU
EH FKDQJHG� +RZHYHU� WKH SURJUDP RU GDWD FDQ EH UHDG DV PDQ\ WLPHV DV
GHVLUHG�

URWDWH UHJLVWHU $ VKLIW UHJLVWHU LQ ZKLFK WKH GDWD PRYHG RXW IURP RQH HQG LV SODFHG EDFN LQWR WKH
VKLIW UHJLVWHU DW WKH RWKHU HQG�

56����& LQWHUIDFH $Q LQGXVWU\ VWDQGDUG IRU VHULDO FRPPXQLFDWLRQV�

581 PRGH 7KH RSHUDWLQJ PRGH XVHG E\ WKH 3& IRU QRUPDO FRQWURO RSHUDWLRQV�

UXQJ 6HH LQVWUXFWLRQ OLQH�

VFDQ 7KH SURFHVV XVHG WR H[HFXWH D ODGGHU�GLDJUDP SURJUDP� 7KH SURJUDP LV
H[DPLQHG VHTXHQWLDOO\ IURP VWDUW WR ILQLVK DQG HDFK LQVWUXFWLRQ LV H[HFXWHG LQ
WXUQ EDVHG RQ H[HFXWLRQ FRQGLWLRQV�

VFDQ WLPH 6HH F\FOH WLPH�

VFKHGXOHG LQWHUUXSW $Q LQWHUUXSW WKDW LV DXWRPDWLFDOO\ JHQHUDWHG E\ WKH V\VWHP DW D VSHFLILF WLPH RU
SURJUDP ORFDWLRQ VSHFLILHG E\ WKH RSHUDWRU� 6FKHGXOHG LQWHUUXSWV UHVXOW LQ WKH
H[HFXWLRQ RI VSHFLILF VXEURXWLQHV WKDW FDQ EH XVHG IRU LQVWUXFWLRQV WKDW PXVW EH
H[HFXWHG UHSHDWHGO\ DW D VSHFLILHG LQWHUYDO RI WLPH�

6&3 6HH VXEWUDFW FRXQW LQSXW�

VHDO 6HH VHOI�PDLQWDLQLQJ ELW�

VHOI GLDJQRVLV $ SURFHVV ZKHUHE\ WKH V\VWHP FKHFNV LWV RZQ RSHUDWLRQ DQG JHQHUDWHV D ZDUQ�
LQJ RU HUURU LI DQ DEQRUPDOLW\ LV GLVFRYHUHG�
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VHOI�PDLQWDLQLQJ ELW $ ELW WKDW LV SURJUDPPHG WRPDLQWDLQ HLWKHU DQ2)) RU 21 VWDWXV XQWLO VHW RU UHVHW
E\ VSHFLILHG FRQGLWLRQV�

VHULHV $ ZLULQJ PHWKRG LQ ZKLFK 8QLWV DUH ZLUHG FRQVHFXWLYHO\ LQ D VWULQJ�

VHUYLFLQJ 7KH SURFHVVZKHUHE\ WKH3&FKHFNV D FRQQHFWRU RU 8QLW WR VHH LI VSHFLDO SURFHV�
VLQJ LV UHTXLUHG�

VHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 21�

VHW YDOXH 7KH YDOXH IURP ZKLFK D GHFUHPHQWLQJ FRXQWHU VWDUWV FRXQWLQJ GRZQ RU WR ZKLFK
DQ LQFUHPHQWLQJ FRXQWHU FRXQWV XS �L�H�� WKH PD[LPXP FRXQW�� RU WKH WLPH IURP
ZKLFK RU IRU ZKLFK D WLPHU VWDUWV WLPLQJ� 6HW YDOXH LV DEEUHYLDWHG 69�

VKLIW LQSXW VLJQDO $Q LQSXW VLJQDO ZKRVH 2)) WR 21 WUDQVLWLRQ FDXVHV GDWD WR EH VKLIWHG RQH ELW�

VKLIW UHJLVWHU 2QHRUPRUHZRUGV LQZKLFK GDWD LV VKLIWHG D VSHFLILHG QXPEHU RI XQLWV WR WKH ULJKW
RU OHIW LQ ELW� GLJLW� RU ZRUG XQLWV� ,Q D URWDWH UHJLVWHU� GDWD VKLIWHG RXW RQH HQG LV
VKLIWHG EDFN LQWR WKH RWKHU HQG� ,Q RWKHU VKLIW UHJLVWHUV� QHZ GDWD �HLWKHU VSHFLILHG
GDWD� ]HUR�V� RU RQH�V�� LV VKLIWHG LQWR RQH HQG DQG WKH GDWD VKLIWHG RXW DW WKH
RWKHU HQG LV ORVW�

VLJQHG ELQDU\ $ELQDU\ YDOXH WKDW LV VWRUHG LQPHPRU\ DORQJZLWK D ELW WKDW LQGLFDWHVZKHWKHU WKH
YDOXH LV SRVLWLYH RU QHJDWLYH�

VLJQHG GHFLPDO 2QH�ZRUG VLJQHG KH[DGHFLPDO YDOXHV VWRUHG LQ WKH WZR·V FRPSOHPHQW IRUPDW
FDQ EH GLVSOD\HG DW WKH 3URJUDPPLQJ &RQVROH DV GHFLPDO YDOXHV IURP ï������
WR �������

VRIWZDUH HUURU $Q HUURU WKDW RULJLQDWHV LQ D VRIWZDUH SURJUDP�

VRIWZDUH SURWHFW $ PHDQV RI SURWHFWLQJ GDWD IURP EHLQJ FKDQJHG WKDW XVHV VRIWZDUH DV RSSRVHG
WR D SK\VLFDO VZLWFK RU RWKHU KDUGZDUH VHWWLQJ�

VRXUFH �ZRUG� 7KH ORFDWLRQ IURPZKLFK GDWD LV WDNHQ IRU XVH LQ DQ LQVWUXFWLRQ� DV RSSRVHG WR WKH
ORFDWLRQ WR ZKLFK WKH UHVXOW RI DQ LQVWUXFWLRQ LV WR EH ZULWWHQ� 7KH ODWWHU LV FDOOHG
WKH GHVWLQDWLRQ�

VSHFLDO LQVWUXFWLRQ $Q LQVWUXFWLRQ LQSXW ZLWK D IXQFWLRQ FRGH WKDW KDQGOHV GDWD SURFHVVLQJ RSHUD�
WLRQV ZLWKLQ ODGGHU GLDJUDPV� DV RSSRVHG WR D EDVLF LQVWUXFWLRQ� ZKLFK PDNHV XS
WKH IXQGDPHQWDO SRUWLRQ RI D ODGGHU GLDJUDP�

65 DUHD $ PHPRU\ DUHD FRQWDLQLQJ IODJV DQG RWKHU ELWV�ZRUGV ZLWK VSHFLILF IXQFWLRQV�

666 6HH 6<60$& 6XSSRUW 6RIWZDUH�

VWRUH 7KH SURFHVV RI UHFRUGLQJ D SURJUDP ZULWWHQ LQWR D GLVSOD\ EXIIHU SHUPDQHQWO\ LQ
PHPRU\�

VXEURXWLQH $ JURXS RI LQVWUXFWLRQV SODFHG VHSDUDWH IURP WKH PDLQ SURJUDP DQG H[HFXWHG
RQO\ ZKHQ FDOOHG IURP WKH PDLQ SURJUDP RU DFWLYDWHG E\ DQ LQWHUUXSW�

VXEURXWLQH QXPEHU $ GHILQHU XVHG WR LGHQWLI\ WKH VXEURXWLQH WKDW D VXEURXWLQH FDOO RU LQWHUUXSW DFWL�
YDWHV�

VXEWUDFW FRXQW LQSXW $Q LQSXW VLJQDO XVHG WR GHFUHPHQW D FRXQWHU ZKHQ WKH VLJQDO FKDQJHV IURP2))
WR 21�

69 6HH VHW YDOXH�

VZLWFKLQJ FDSDFLW\ 7KH PD[LPXP YROWDJH�FXUUHQW WKDW D UHOD\ FDQ VDIHO\ VZLWFK RQ DQG RII�

V\QFKURQRXV H[HFXWLRQ ([HFXWLRQ RI SURJUDPV DQG VHUYLFLQJ RSHUDWLRQV LQ ZKLFK SURJUDP H[HFXWLRQ
DQG VHUYLFLQJ DUH V\QFKURQL]HG VR WKDW DOO VHUYLFLQJ RSHUDWLRQV DUH H[HFXWHG
HDFK WLPH WKH SURJUDPV DUH H[HFXWHG�
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V\QWD[ 7KH IRUP RI D SURJUDP VWDWHPHQW �DV RSSRVHG WR LWV PHDQLQJ��

V\QWD[ HUURU $Q HUURU LQ WKH ZD\ LQ ZKLFK D SURJUDP LV ZULWWHQ� 6\QWD[ HUURUV FDQ LQFOXGH
¶VSHOOLQJ· PLVWDNHV �L�H�� D IXQFWLRQ FRGH WKDW GRHV QRW H[LVW�� PLVWDNHV LQ VSHFLI\�
LQJ RSHUDQGV ZLWKLQ DFFHSWDEOH SDUDPHWHUV �H�J�� VSHFLI\LQJ UHDG�RQO\ ELWV DV D
GHVWLQDWLRQ�� DQG PLVWDNHV LQ DFWXDO DSSOLFDWLRQ RI LQVWUXFWLRQV �H�J�� D FDOO WR D
VXEURXWLQH WKDW GRHV QRW H[LVW��

6<60$& 6XSSRUW 6RIWZDUH $ VRIWZDUH SDFNDJH LQVWDOOHG RQ D ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU WR IXQF�
WLRQ DV D 3URJUDPPLQJ 'HYLFH�

V\VWHP FRQILJXUDWLRQ 7KH DUUDQJHPHQW LQ ZKLFK 8QLWV LQ D 6\VWHP DUH FRQQHFWHG� 7KLV WHUP UHIHUV WR
WKH FRQFHSWXDO DUUDQJHPHQW DQG ZLULQJ WRJHWKHU RI DOO WKH GHYLFHV QHHGHG WR
FRPSULVH WKH 6\VWHP�

V\VWHP HUURU $Q HUURU JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP H[HFXWLRQ RI
DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH DQ HUURU�

V\VWHP HUURU PHVVDJH $Q HUURU PHVVDJH JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP
H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH D PHVVDJH�

V\VWHP VHWXS 2SHUDWLQJ HQYLURQPHQW VHWWLQJV IRU D 3URJUDPPLQJ 'HYLFH� H�J�� WKH /66 RU
666�

WHUPLQDO LQVWUXFWLRQ $Q LQVWUXFWLRQ SODFHG RQ WKH ULJKW VLGH RI D ODGGHU GLDJUDP WKDW XVHV WKH ILQDO
H[HFXWLRQ FRQGLWLRQV RI DQ LQVWUXFWLRQ OLQH�

WLPHU $ ORFDWLRQ LQ PHPRU\ DFFHVVHG WKURXJK D 7,0�&17 ELW DQG XVHG WR WLPH GRZQ
IURP WKH WLPHU·V VHW YDOXH� 7LPHUV DUH WXUQHG 21 DQG UHVHW DFFRUGLQJ WR WKHLU
H[HFXWLRQ FRQGLWLRQV�

75 DUHD $GDWD DUHD XVHG WR VWRUH H[HFXWLRQ FRQGLWLRQV VR WKDW WKH\ FDQ EH UHORDGHG ODWHU
IRU XVH ZLWK RWKHU LQVWUXFWLRQV�

75 ELW $ ELW LQ WKH 75 DUHD�

WUDFH $QRSHUDWLRQZKHUHE\ WKH SURJUDP LV H[HFXWHG DQG WKH UHVXOWLQJ GDWD LV VWRUHG WR
HQDEOH VWHS�E\�VWHS DQDO\VLV DQG GHEXJJLQJ�

WUDFH PHPRU\ $ PHPRU\ DUHD XVHG WR VWRUH WKH UHVXOWV RI WUDFH RSHUDWLRQV�

WUDQVIHU 7KH SURFHVV RI PRYLQJ GDWD IURP RQH ORFDWLRQ WR DQRWKHU ZLWKLQ WKH 3&� RU
EHWZHHQ WKH 3& DQG H[WHUQDO GHYLFHV� :KHQ GDWD LV WUDQVIHUUHG� JHQHUDOO\ D
FRS\ RI WKH GDWD LV VHQW WR WKH GHVWLQDWLRQ� L�H�� WKH FRQWHQW RI WKH VRXUFH RI WKH
WUDQVIHU LV QRW FKDQJHG�

WUDQVPLVVLRQ GLVWDQFH 7KH GLVWDQFH WKDW D VLJQDO FDQ EH WUDQVPLWWHG�

WULJJHU $ VLJQDO XVHG WR DFWLYDWH VRPH SURFHVV� H�J�� WKH H[HFXWLRQ RI D WUDFH RSHUDWLRQ�

WULJJHU DGGUHVV $Q DGGUHVV LQ WKH SURJUDP WKDW GHILQHV WKH EHJLQQLQJ SRLQW IRU WUDFLQJ� 7KH
DFWXDO EHJLQQLQJ SRLQW FDQ EH DOWHUHG IURP WKH WULJJHU E\ GHILQLQJ HLWKHU D SRVLWLYH
RU QHJDWLYH GHOD\�

80 DUHD 7KHPHPRU\ DUHD XVHG WR KROG WKH DFWLYH SURJUDP� L�H�� WKH SURJUDP WKDW LV EHLQJ
FXUUHQWO\ H[HFXWHG�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURGXFW
VROG IRU D 3& 6\VWHP� 0RVW RI WKH QDPHV RI WKHVH SURGXFWV HQG ZLWK WKH ZRUG
8QLW�

XQLW QXPEHU $ QXPEHU DVVLJQHG WR VRPH 8QLWV WR IDFLOLWDWH LGHQWLILFDWLRQ ZKHQ DVVLJQLQJ
ZRUGV RU RWKHU RSHUDWLQJ SDUDPHWHUV�
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XQPDVNHG ELW $ ELW ZKRVH VWDWXV LV HIIHFWLYH� 6HH PDVNHG ELW�

XQVLJQHG ELQDU\ $ ELQDU\ YDOXH WKDW LV VWRUHG LQ PHPRU\ ZLWKRXW DQ\ LQGLFDWLRQ RI ZKHWKHU LW LV
SRVLWLYH RU QHJDWLYH�

XQVLJQHG GHFLPDO 2QH�ZRUG KH[DGHFLPDO YDOXHV FDQ EH GLVSOD\HG DW WKH 3URJUDPPLQJ &RQVROH
DV GHFLPDO YDOXHV IURP � WR �������

XSORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D ORZHU�OHYHO RU VODYH FRP�
SXWHU WR D KLJKHU�OHYHO RU KRVW FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFHV LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

ZDWFKGRJ WLPHU $ WLPHU ZLWKLQ WKH V\VWHP WKDW HQVXUHV WKDW WKH VFDQ WLPH VWD\V ZLWKLQ VSHFLILHG
OLPLWV� :KHQ OLPLWV DUH UHDFKHG� HLWKHU ZDUQLQJV DUH JLYHQ RU 3& RSHUDWLRQ LV
VWRSSHG GHSHQGLQJ RQ WKH SDUWLFXODU OLPLW WKDW LV UHDFKHG�

:'7 6HH ZDWFKGRJ WLPHU�

ZRUG $ XQLW RI GDWD VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI �� ELWV� $OO GDWD DUHDV FRQVLVWV
RI ZRUGV� 6RPH GDWD DUHDV FDQ EH DFFHVVHG RQO\ E\ ZRUGV� RWKHUV� E\ HLWKHU
ZRUGV RU ELWV�

ZRUG DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ZRUG RI GDWD LV VWRUHG� $ ZRUG DGGUHVV PXVW
VSHFLI\ �VRPHWLPHV E\ GHIDXOW� WKH GDWD DUHD DQG WKH QXPEHU RI WKH ZRUG WKDW LV
EHLQJ DGGUHVVHG�

ZRUN DUHD $ SDUW RI PHPRU\ FRQWDLQLQJ ZRUN ZRUGV�ELWV�

ZRUN ELW $ ELW LQ D ZRUN ZRUG�

ZRUN ZRUG $ ZRUG WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQ RU RWKHU PDQLSXODWLRQ LQ SURJUDP�
PLQJ� L�H�� D ¶ZRUN VSDFH· LQ PHPRU\� $ ODUJH SRUWLRQ RI WKH ,5 DUHD LV DOZD\V
UHVHUYHG IRU ZRUN ZRUGV� 3DUWV RI RWKHU DUHDV QRW UHTXLUHG IRU VSHFLDO SXUSRVHV
PD\ DOVR EH XVHG DV ZRUN ZRUGV�

ZULWH SURWHFW VZLWFK $ VZLWFK XVHG WR ZULWH�SURWHFW WKH FRQWHQWV RI D VWRUDJH GHYLFH� H�J�� D IORSS\
GLVN� ,I WKH KROH RQ WKH XSSHU OHIW RI D IORSS\ GLVN LV RSHQ� WKH LQIRUPDWLRQ RQ WKLV
IORSS\ GLVN FDQQRW EH DOWHUHG�

ZULWH�SURWHFW $ VWDWH LQ ZKLFK WKH FRQWHQWV RI D VWRUDJH GHYLFH FDQ EH UHDG EXW FDQQRW EH
DOWHUHG�
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$GDSWHUV� OLVW RI FRPPXQLFDWLRQV DGDSWHUV� ��

DQDORJ VHWWLQJ IXQFWLRQ� �� �

DQDORJ YROXPH FRQWUROV� �
ORFDWLRQ� ��

DUF NLOOHU� H[DPSOHV� ��

$6&,,� FRQYHUWLQJ GLVSOD\V� 3URJUDPPLQJ &RQVROH� ��

%
ELQDU\ GDWD� PRGLI\LQJ� 3URJUDPPLQJ &RQVROH� ��
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FDELQHW
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FLUFXLW FRQILJXUDWLRQ
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FRPPXQLFDWLRQ HUURUV� ��
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FRPPXQLFDWLRQV DGDSWHUV� VWDQGDUG PRGHOV� ���

FRPPXQLFDWLRQV EDXG UDWH� IRU 666� ��
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FRXQWHUV
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H[DPSOH RI LQSXWWLQJ� ��

&30� LQVWDOODWLRQ� ��

&38 8QLWV� VWDQGDUG PRGHOV� ���

F\FOH� &30� RSHUDWLQJ F\FOH� ��

F\FOH WLPH
GLVSOD\LQJ� 3URJUDPPLQJ &RQVROH� ��
SURFHVVLQJ� ��
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GDWD� PRGLI\LQJ� 3URJUDPPLQJ &RQVROH� ��²��� ��� ��� ��

GDWD OLQN� ��� ��

GHFLPDO GDWD ZLWK VLJQ� 6HH VLJQHG GHFLPDO GDWD

GHFLPDO GDWD ZLWKRXW VLJQ� 6HH XQVLJQHG GHFLPDO GDWD

GLIIHUHQWLDWHG LQVWUXFWLRQV� HQWHULQJ� ��

GLPHQVLRQV� ���

',1 7UDFN LQVWDOODWLRQ� ��

GLVSOD\V
FRQYHUWLQJ EHWZHHQ KH[ DQG $6&,,� 3URJUDPPLQJ &RQVROH�

��
F\FOH WLPH� 3URJUDPPLQJ &RQVROH� ��

GXFW LQVWDOODWLRQ� ��
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([SDQVLRQ ,�2 8QLWV
FRQQHFWLRQ� ��
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IDOVH LQSXWV� ��

IDWDO HUURUV� WURXEOHVKRRWLQJ� ��

IHDWXUHV� &30� IHDWXUHV� �

ILOWHU IXQFWLRQ� �

IODVK PHPRU\� SUHFDXWLRQV� ��

IOLFNHU RXWSXW� H[DPSOH� ��

IRUFH�VHW�UHVHW
FOHDULQJ� 3URJUDPPLQJ &RQVROH� ��
3URJUDPPLQJ &RQVROH� ��

IXQFWLRQV� &30� IXQFWLRQV� �

* +
JURXQGLQJ� ��� ��

KH[DGHFLPDO GDWD� FRQYHUWLQJ GLVSOD\V� 3URJUDPPLQJ &RQVROH�
��

KLJK�VSHHG FRXQWHU� �� �

+RVW /LQN
FRPPXQLFDWLRQV� �
FRQQHFWLRQV� ��

,
,�2 HUURUV� WURXEOHVKRRWLQJ� ��

,�2 OLQH QRLVH� SUHYHQWLQJ� ��

,�2 WHUPLQDOV� ,5 ELW DOORFDWLRQ� �

LQFUHPHQWDO PRGH� �

LQGLFDWRUV
IODVKLQJ (55�$/0 LQGLFDWRU� ��
OLW (55�$/0 LQGLFDWRU� ��
3& VWDWXV LQGLFDWRUV� ��

LQGXFWLYH ORDGV� ��� ��

LQLWLDOL]DWLRQ SURFHVVHV� ��

LQSXW GHYLFHV� FRQQHFWLQJ� ��

LQSXW ILOWHU IXQFWLRQ� �

LQSXW LQWHUUXSWV� �� �

LQSXW VSHFLILFDWLRQV� ��

LQSXW WLPH FRQVWDQW� �

LQSXWV� ZLULQJ� ��

LQVSHFWLRQV� ���

LQVWDOODWLRQ
&30� LQVWDOODWLRQ� ��
VLWH� VHOHFWLQJ� ��

LQVWUXFWLRQV
LQVHUWLQJ DQG GHOHWLQJ� 3URJUDPPLQJ &RQVROH� ��
VHDUFKLQJ� 3URJUDPPLQJ &RQVROH� ��

LQWHUORFN FLUFXLW� H[DPSOH� ��

LQWHUUXSW LQSXWV� �� �

,QWHUUXSW 0RGH� �

LQWHUYDO WLPHU� �� �

,5 ELW DOORFDWLRQ� �

/
OHDNDJH FXUUHQW� ��

OLPLW FLUFXLW� ��

OLPLW VZLWFKHV� SUHYHQWLQJ IDOVH LQSXWV� ��

0
PDLQWHQDQFH� ���

PHPRU\
EDFNXS� �� ��
SURWHFWLRQ� ��

PHPRU\ DUHDV
FOHDULQJ� 3URJUDPPLQJ &RQVROH� ��
SDUWLDO FOHDU� ��

PHVVDJHV� UHDGLQJ�FOHDULQJ� ��

PRGH� FKDQJLQJ WKH 3& PRGH� ��

0RGH 6HWWLQJ 6ZLWFK� 56����& $GDSWHU� ��

PRGLI\LQJ
ELQDU\ GDWD� 3URJUDPPLQJ &RQVROH� ��
GDWD� 3URJUDPPLQJ &RQVROH� ��
KH[DGHFLPDO�%&' GDWD� 3URJUDPPLQJ &RQVROH� ��
VLJQHG GHFLPDO GDWD� 3URJUDPPLQJ &RQVROH� ��
69� 3URJUDPPLQJ &RQVROH� ��
XQVLJQHG GHFLPDO GDWD� 3URJUDPPLQJ &RQVROH� ��

021,725 PRGH
GHVFULSWLRQ� ��
H[DPSOH WHVW UXQ� ��

PRQLWRULQJ
��ZRUG PRQLWRU� 3URJUDPPLQJ &RQVROH� ��
ELQDU\ PRQLWRU� 3URJUDPPLQJ &RQVROH� ��²��
GLIIHUHQWLDWLRQ PRQLWRU� 3URJUDPPLQJ &RQVROH� ��
VLJQHG GHFLPDO PRQLWRU� 3URJUDPPLQJ &RQVROH� ��
VWDWXV� 3URJUDPPLQJ &RQVROH� ��
XQVLJQHG GHFLPDO PRQLWRU� 3URJUDPPLQJ &RQVROH� ��

06*����� ��

1
QRLVH� SUHYHQWLQJ HOHFWULFDO QRLVH� ��� ��

QRQïIDWDO HUURUV� WURXEOHVKRRWLQJ� ��

131 FXUUHQW RXWSXW� FRQQHFWLQJ� ��

131 RSHQ FROOHFWRU� FRQQHFWLQJ� ��
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17 /LQN
FRPPXQLFDWLRQV� ��
FRQQHFWLRQV� ��

2
RQH�VKRW PRGH� �

RSHUDWLQJ FRQGLWLRQV� WURXEOHVKRRWLQJ� ��

RSHUDWLRQ� SUHSDUDWLRQV� ��

RSHUDWLRQV� LQWHUQDO SURFHVVLQJ� IORZFKDUW� ��

RXWSXW VKRUW SURWHFWLRQ� ��

RXWSXW VSHFLILFDWLRQV� ��

RXWSXW ZLULQJ� ��

RYHUVHHLQJ SURFHVVHV� ��

3
SDQHO� 3URJUDPPLQJ &RQVROH LQVWDOODWLRQ� ��

SDQHO LQVWDOODWLRQ� SUHFDXWLRQV� ��

SDVVZRUG� HQWHULQJ RQ 3URJUDPPLQJ &RQVROH� ��

3& PRGH� FKDQJLQJ� ��

3& 6WDWXV� LQGLFDWRUV� ��

3HULSKHUDO 'HYLFHV� ���
FRQQHFWLQJ� ��� ��
XVLQJ� ��

SKRWRHOHFWULF VZLWFKHV� SUHYHQWLQJ IDOVH LQSXWV� ��

313 FXUUHQW RXWSXW� FRQQHFWLQJ� ��

SRZHU� FRQVXPSWLRQ� ��

SRZHU FDEOHV� ��

SRZHU LQWHUUXSWLRQV� &30�� ��

SRZHU VXSSO\
FDSDFLW\� ��
WURXEOHVKRRWLQJ� ��� ���
ZLULQJ� ��

SUHFDXWLRQV
GHVLJQ SUHFDXWLRQV� ��
JHQHUDO� [L
KDQGOLQJ� ���
666� ��

SURJUDP� SURJUDPPLQJ H[DPSOH� ��

SURJUDP FDSDFLW\� ��

SURJUDP PHPRU\� VHWWLQJ DGGUHVV DQG UHDGLQJ FRQWHQW� 3UR�
JUDPPLQJ &RQVROH� ��

352*5$0 PRGH� GHVFULSWLRQ� ��

3URJUDPPDEOH 7HUPLQDO
��WR�� FRPPXQLFDWLRQV� �
FRQQHFWLQJ� ��

SURJUDPPLQJ
FKHFNLQJ WKH SURJUDP� ��²��
FKHFNV IRU V\QWD[� 3URJUDPPLQJ &RQVROH� ��
HUURUV� ��
LQVHUWLQJ DQG GHOHWLQJ LQVWUXFWLRQV� 3URJUDPPLQJ &RQVROH�

��²��
SUHSDUDWLRQ IRU� ��
VHDUFKLQJ� 3URJUDPPLQJ &RQVROH� ��²��
VHWWLQJ DQG UHDGLQJ D PHPRU\ DGGUHVV� 3URJUDPPLQJ &RQ�

VROH� ��

3URJUDPPLQJ &RQVROH
FRQQHFWLQJ� ��� ��� ��
NH\V� ��
PRGHOV� ��
RSHUDWLRQV� ��

SURJUDPPLQJ H[DPSOH� ��

SURJUDPV
FKHFNLQJ� FKHFN OHYHOV� ��
HQWHULQJ DQG HGLWLQJ� 3URJUDPPLQJ &RQVROH� ��

SUR[LPLW\ VZLWFKHV� SUHYHQWLQJ IDOVH LQSXWV� ��

4 5
TXLFN�UHVSRQVH LQSXWV� �� �

UHOD\ RXWSXWV� FRQQHFWLQJ� ��

UHVSRQVH WLPH� IRU LQWHUUXSW LQSXWV� �

UHVWULFWLRQV� 666� ��

56����& $GDSWHU
FRPSRQHQWV� ��
VSHFLILFDWLRQV� ��

56���� $GDSWHU
FRPSRQHQWV� ��
VSHFLILFDWLRQV� ��

581 PRGH� GHVFULSWLRQ� ��

6
VFKHGXOHG LQWHUUXSW PRGH� �

VFKHGXOHG LQWHUUXSWV� �� �

VHDUFK
LQVWUXFWLRQ� 3URJUDPPLQJ &RQVROH� ��²��
RSHUDQGV� 3URJUDPPLQJ &RQVROH� ��

VHOI�GLDJQRVLV IXQFWLRQV� ��� ��

VHOI�KROGLQJ ELW� H[DPSOH� ��

VLJQHG GHFLPDO GDWD
PRGLI\LQJ� 3URJUDPPLQJ &RQVROH� ��
PRQLWRULQJ� ��

VSHFLILFDWLRQV
FKDQJHV� ��
FKDUDFWHULVWLFV� ��
&RPPXQLFDWLRQV $GDSWHUV� ��
JHQHUDO VSHFLILFDWLRQV� ��
LQSXW VSHFLILFDWLRQV� ��
RXWSXW VSHFLILFDWLRQV� ��
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666� ��
RIIOLQH DQG RQOLQH RSHUDWLRQV� ��
RIIOLQH RSHUDWLRQV� ��
RQOLQH RSHUDWLRQV� ��
SUHFDXWLRQV� ��
UHVWULFWLRQV� ��
6\VWHP 6HWXS� ��

VWDWXV� PRQLWRULQJ� 3URJUDPPLQJ &RQVROH� ��

69� PRGLI\LQJ� 3URJUDPPLQJ &RQVROH� ��

V\QWD[� FKHFNLQJ WKH SURJUDP� 3URJUDPPLQJ &RQVROH� ��

6<60$& 6XSSRUW 6RIWZDUH� ��
6HH DOVR 666
FRQQHFWLQJ� ��

6<60$&�&37� ��

6<60$&�&37� ��

V\VWHP
FKHFNV� ��
FRQILJXUDWLRQ� �

6\VWHP 6HWXS� ��

7
WHPSHUDWXUH
HIIHFW RQ FDSDFLWRU EDFNXS� ��
RSHUDWLQJ� VWRUDJH� ��

7HUPLQDWLRQ 5HVLVWDQFH 6ZLWFK� 56���� $GDSWHU� ��

WHVW UXQ
H[DPSOH� ��
SURFHGXUH� ��

WLPHUV
FKDQJLQJ 69� 3URJUDPPLQJ &RQVROH� ��
H[DPSOH RI LQSXWWLQJ� ��

WURXEOHVKRRWLQJ� ��
IDWDO HUURUV� ��
,�2 HUURUV� ��
QRQïIDWDO HUURUV� ��
RSHUDWLQJ FRQGLWLRQV� ��
SRZHU VXSSO\� ��� ���

8 9
XQVLJQHG GHFLPDO GDWD
PRGLI\LQJ� 3URJUDPPLQJ &RQVROH� ��
PRQLWRULQJ� ��

XS�GRZQ PRGH� �

YROWDJH� VXSSO\ YROWDJH� ��

YROWDJH RXWSXW� FRQQHFWLQJ� ��

:
ZHLJKW
&38 8QLW� ��
([SDQVLRQ ,�2 8QLW� ��

ZLULQJ� ��
SRZHU VXSSO\� ��
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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
� 'HFHPEHU ���� 2ULJLQDO SURGXFWLRQ

� 0DUFK ���� 3UHFDXWLRQV DGGHG LQ IURQW RI 6HFWLRQ ��

3DJH L[� &30� 3URJUDPPLQJ 0DQXDO FRUUHFWHG WR &40��&30��&30�$�650� 3URJUDPPLQJ
0DQXDO� 5HIHUHQFH WR WKH &30��VHULHV 'HGLFDWHG ,�2 8QLWV 2SHUDWLRQ 0DQXDO ZDV UHPRYHG DV WKLV
PDQXDO GRHV QRW H[LVW�

3DJHV L[� ��� ��� ��� 5HIHUHQFHV WR WKH /DGGHU 6XSSRUW 6RIWZDUH �/66� UHPRYHG�

3DJH �� 37 SURJUDPPLQJ IHDWXUH DGGHG�

3DJH �� 7RS VHQWHQFH FRUUHFWHG�

3DJHV � WR �� 5HIHUHQFHV WR WKH 3URJUDPPLQJ 0DQXDO DGGHG�

3DJH �� /LQN $GDSWHU PRGHO QXPEHU FRUUHFWHG� ´20521 3&Vµ LQ ��WR�Q &RPPXQLFDWLRQV FRUUHFWHG WR
´&30� 3&V�µ

3DJH ��� /DGGHU 6XSSRUW 6RIWZDUH LQIRUPDWLRQ UHPRYHG� 5HPDLQLQJ LQIRUPDWLRQ LQ WDEOH XSGDWHG�

3DJHV ��� ��� 666 YHUVLRQ LQIRUPDWLRQ FRUUHFWHG WR LQFOXGH DOO 666 YHUVLRQV�

3DJH ��� 6KRFN UHVLVWDQFH FRUUHFWHG�

3DJH ��� ,QSXW ELWV� RXWSXW ELWV� ZRUN ELWV� DQG VSHFLDO ELWV FRUUHFWHG� ,QSXW LQWHUUXSW DQG LQWHUYDO WLPHU
LQWHUUXSW LQIRUPDWLRQ DGGHG� 1RWH DGGHG�

3DJH ��� %DFNXS 7LPH YV� 7HPSHUDWXUH UHZULWWHQ�

3DJHV ��� ��� 21 GHOD\ DQG 2)) GHOD\ LQIRUPDWLRQ FRUUHFWHG�

3DJH ��� &DXWLRQ DGGHG WR WKH WDEOH�

3DJH ��� 5HOD\ LQIRUPDWLRQ UHPRYHG� &DXWLRQ DGGHG WR WKH WDEOH�

3DJH ��� 3RZHU 6XSSO\ RXWSXW WHUPLQDO GHVFULSWLRQ FRUUHFWHG�

3DJH ��� ([SDQVLRQ FRQQHFWRU LQIRUPDWLRQ UHPRYHG�

3DJH ��� 1RWHV DGGHG�

3DJH ��� ����� 3RZHU 6XSSO\ 9ROWDJH DGGHG�

3DJH ��� ����� ,QVWDOODWLRQ 6LWH &RQGLWLRQV DGGHG�

3DJH ��� ([SDQVLRQ ,�2 8QLW UHPRYHG IURP WKH WRS VHQWHQFH�

3DJH ��� &DXWLRQ DGGHG�

3DJH ��� :LUH GLDPHWHU LQ *URXQGLQJ DQG ��� WR ��� 9$& 3RZHU 6XSSO\ DQG WLJKWHQLQJ WRUTXH LQ
&ULPS &RQQHFWRUV FRUUHFWHG� &DXWLRQV DQG QRWH DGGHG�

3DJHV ��� ��� ,QSXW ZLULQJ GLDJUDPV FRUUHFWHG�

3DJH ��� ´&20���µ FRUUHFWHG WR ´&20�ï�µ IRU WKH 313 FXUUHQW RXWSXW�

3DJH ��� &RQQHFWLRQ GLDJUDP FRUUHFWHG� ´2WKHU 20521 3&Vµ UHPRYHG� RQO\ &30� 3&V FDQ EH
FRQQHFWHG�

3DJH ��� 7LJKWHQLQJ WRUTXH FRUUHFWHG�

3DJHV ��� ��� &RQQHFWLRQ GLDJUDP FRUUHFWHG�

3DJH ��� &DXWLRQ DW WKH HQG RI ����� &KDQJLQJ WKH &30�·V 0RGH UHZULWWHQ� ����� 2YHUYLHZ DGGHG�

3DJH ��� &DXWLRQ DGGHG WR WKH HQG RI ����� &OHDULQJ 0HPRU\� )DWDO HUURU LQIRUPDWLRQ LQ WKH ILUVW SDUD�
JUDSK RI ����� 5HDGLQJ�&OHDULQJ (UURU 0HVVDJHV FRUUHFWHG�

3DJHV �� WR ��� &DXWLRQV DGGHG�

3DJH ��� 0LQRU FRUUHFWLRQ WR WKH 3$66:25' GLVSOD\�

3DJH ��� ,QIRUPDWLRQ DQG QRWHV DGGHG WR ����� ,QLWLDO 6\VWHP &KHFNV�

3DJHV ��� ��� ,QIRUPDWLRQ LQ ����� )ODVK 0HPRU\ 3UHFDXWLRQV UHSODFHG�

3DJH ��� ,QIRUPDWLRQ IRU ´3RZHU LQWHUUXSWLRQµ FRUUHFWHG�

3DJH ��� 0LQRU DGGLWLRQ WR WKH IORZFKDUW�

3DJH ��� ´5HSODFH WKH 3RZHU 6XSSO\ 8QLWµ FRUUHFWHG WR ´5HSODFH WKH &38 8QLW�µ

3DJH ��� )ORZFKDUW FRUUHFWHG�

3DJH ��� ��� 0DLQWHQDQFH ,QVSHFWLRQV DQG ��� +DQGOLQJ 3UHFDXWLRQV DGGHG�

3DJH ��� ,QIRUPDWLRQ DGGHG DIWHU WKH &RPPXQLFDWLRQV $GDSWHUV WDEOH�

� -XO\ ���� 3DJH �� 1RWH RQ ([SDQVLRQ ,�2 8QLWV DGGHG�

3DJH �� 'HVFULSWLRQ DGGHG DIWHU WKH WDEOH IRU WKH &30� ([SDQVLRQ ,�2 8QLW�

3DJHV ��� ��� ���� 6<60$&�&37 LQIRUPDWLRQ DGGHG�

3DJH ��� ,QIRUPDWLRQ DQG FDXWLRQ IRU ���9'& 3RZHU 6XSSO\ UHZULWWHQ�

3DJH ���� ([SDQVLRQ ,�2 8QLW PRGHOV DGGHG�
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5HYLVLRQ FRGH 5HYLVHG FRQWHQW'DWH
� )HEUXDU\ ���� 3DJHV [LLL WR [YL� &DXWLRQV UHZULWWHQ DQG FRUUHFWHG�

3DJH �� ,�2 FDSDFLW\ LQIRUPDWLRQ DGGHG WR ([WUD ,�2 &DSDFLW\�
3DJH �� 1HZ &38 8QLW LQIRUPDWLRQ DGGHG WR WKH WDEOH�
3DJH �� ,QIRUPDWLRQ DGGHG WR ,QSXW )LOWHU )XQFWLRQ�
3DJHV �� ��� ��� ��� ��� ��� ���� ´��9��µ DGGHG WR ´&30����&'5�P�µ
3DJHV �� ���� 1HZ &38 8QLW LQIRUPDWLRQ DGGHG WR WKH &38 8QLWV WDEOH�
3DJH �� ([SDQVLRQ ,�2 8QLW LQIRUPDWLRQ DGGHG�
3DJH ��� 56����& $GDSWHU GHVFULSWLRQ DW WKH WRS RI WKH SDJH FKDQJHG�
3DJH ��� 6<60$&�&37 DGGHG LQ WH[W�
3DJH ��� ��� 5HYLVHG 6SHFLILFDWLRQV DGGHG�
3DJH ��� 0HPRU\ SURWHFWLRQ DQG PHPRU\ EDFNXS VSHFV FKDQJHG�
3DJH ��� (QWLUH SDJH UHGRQH�
3DJH ��� 0HFKDQLFDO OLIH RI UHOD\ FRUUHFWHG LQ WKH WRS WDEOH�
3DJH ��� ,QSXW LQGLFDWRU GHVFULSWLRQ FRUUHFWHG�
3DJH ��� &DXWLRQ DGGHG WR ����� ([SDQVLRQ ,�2 8QLW &RPSRQHQWV�
3DJH ��� 1RWH DQG VHFWLRQ RQ RQOLQH HGLWLQJ DGGHG�
3DJH ��� 1RWH RQ WKH 3URJUDPPLQJ &RQVROHV DGGHG�
3DJH ��� ����� 3UHSDUDWLRQ IRU 2SHUDWLRQ DQG ����� (QWHULQJ WKH 3DVVZRUG
VHFWLRQV DGGHG�
3DJHV ��� ��� ��� ��� ��� ��� 6FUHHQ PHVVDJHV FRUUHFWHG�
3DJH ��� 7��� LQ WKH ODGGHU SURJUDP FRUUHFWHG�
3DJH ��� 1RWHV FKDQJHG EHORZ WDEOH�
3DJH ��� $5 ���� FRUUHFWHG DQG $5 ���� DGGHG�
3DJH ��� 5HIHUHQFH WR 0HPRU\ (UURU &KHFN IORZFKDUW DGGHG�
3DJH ��� 0HPRU\ (UURU &KHFN IORZFKDUW DGGHG�
3DJH ��� &KDQJHG KXPLGLW\
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