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6HFWLRQ �� FRQWDLQV WKH UHTXLUHPHQWV IRU WKH LQVWDOODWLRQ HQYLURQPHQW�

6HFWLRQ �� H[SODLQV WKH ZLULQJ RI SRZHU VXSSOLHV� JURXQGLQJ DQG ,�2 FRQQHFWLRQV�

6HFWLRQ �� OLVWV VDIHW\ FRQVLGHUDWLRQV WKDW VKRXOG EH NHSW LQ PLQG ZKLOH LQVWDOOLQJ WKH &��+�&��+�
&��+�&��+�

$SSHQGL[HV� D *ORVVDU\� DQG DQ ,QGH[ DUH DOVR LQFOXGHG�

&DXWLRQ 6WDWLF HOHFWULFLW\ FDQ FDXVH GDPDJH WR 3& FRPSRQHQWV� <RXU ERG\ FDQ FDUU\ DQ
HOHFWURVWDWLF FKDUJH� HVSHFLDOO\ ZKHQ WKH KXPLGLW\ LV ORZ� %HIRUH WRXFKLQJ WKH3&
EH VXUH WR ILUVW WRXFK D JURXQGHGPHWDOOLF REMHFW� VXFK DV DZDWHU SLSH� LQ RUGHU WR
GLVFKDUJH DQ\ VWDWLF EXLOG XS�
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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 3&� <RX PXVW 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 [LL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $SSOLFDWLRQ 3UHFDXWLRQV [LLL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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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
PDFKLQHV� VDIHW\ HTXLSPHQW� DQG RWKHU V\VWHPV� PDFKLQHV� DQG HTXLSPHQW WKDW
PD\ KDYH D VHULRXV LQIOXHQFH RQ OLYHV DQG SURSHUW\ LI XVHG LPSURSHUO\� FRQVXOW
\RXU 20521 UHSUHVHQWDWLYH�
0DNH VXUH WKDW WKH UDWLQJV DQG SHUIRUPDQFH 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�
7KLVPDQXDO SURYLGHV LQIRUPDWLRQ IRU SURJUDPPLQJ DQG RSHUDWLQJ205213&V�
%H VXUH WR UHDG WKLV PDQXDO EHIRUH DWWHPSWLQJ WR XVH WKH VRIWZDUH DQG NHHS WKLV
PDQXDO FORVH DW KDQG IRU UHIHUHQFH GXULQJ RSHUDWLRQ�

:$51,1* ,W LV H[WUHPH LPSRUWDQW WKDW WKH 3& 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 DERYHPHQWLRQHG DSSOLFDWLRQV�

� 6DIHW\ 3UHFDXWLRQV
:$51,1* 1HYHU DWWHPSW WR GLVDVVHPEOH WKH 3& ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR

PD\ UHVXOW LQ VHULRXV HOHFWULFDO VKRFN RU HOHFWURFXWLRQ�

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

� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV
'R QRW RSHUDWH WKH FRQWURO V\VWHP LQ WKH IROORZLQJ SODFHV�
�:KHUH WKH 3& LV H[SRVHG WR GLUHFW VXQOLJKW�
�:KHUH WKH DPELHQW WHPSHUDWXUH LV EHORZ ��& RU RYHU ���&�
�:KHUH WKH 3& PD\ EH DIIHFWHG E\ FRQGHQVDWLRQ GXH WR UDGLFDO WHPSHUDWXUH
FKDQJHV�

�:KHUH WKH DPELHQW KXPLGLW\ LV EHORZ ��� RU RYHU ����
�:KHUH WKHUH LV DQ\ FRUURVLYH RU LQIODPPDEOH JDV�
�:KHUH WKHUH LV H[FHVVLYH GXVW� VDOLQH DLU� RU PHWDO SRZGHU�
�:KHUH WKH 3& LV DIIHFWHG E\ YLEUDWLRQ RU VKRFN�
�:KHUH DQ\ ZDWHU� RLO� RU FKHPLFDO PD\ VSODVK RQ WKH 3&�

&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�

2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV �
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� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH 3&�

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

� $OZD\V JURXQG WKH V\VWHP WR ��� W RU OHVV ZKHQ LQVWDOOLQJ WKH V\VWHP WR SUR�
WHFW DJDLQVW HOHFWULFDO VKRFN�

� $OZD\V WXUQ RII WKH SRZHU VXSSO\ WR WKH 3& EHIRUH DWWHPSWLQJ DQ\ RI WKH IROORZ�
LQJ� 3HUIRUPLQJ DQ\ RI WKH IROORZLQJ ZLWK WKH SRZHU VXSSO\ WXUQHG RQ PD\ OHDG
WR HOHFWULFDO VKRFN�

� $VVHPEOLQJ DQ\ GHYLFHV RU UDFNV�

� &RQQHFWLQJ RU GLVFRQQHFWLQJ DQ\ FDEOHV RU ZLULQJ�

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

� 8VH WKH 3& RQO\ ZLWK WKH SRZHU VXSSOLHV DQG YROWDJHV VSHFLILHG LQ WKH RSHUD�
WLRQ PDQXDOV� 2WKHU SRZHU VXSSOLHV DQG YROWDJHV PD\ GDPDJH WKH 3&�

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

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

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

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH PD[LPXP VZLWFKLQJ FDSDFLW\ WR WKH RXW�
SXW VHFWLRQ� 7KH RXWSXW VHFWLRQ PD\ EH GHVWUR\HG�

� $OZD\V GLVFRQQHFW WKH /* WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH WHVWV�

� ,QVWDOO WKH 3& DFFRUGLQJ WR LQVWUXFWLRQV LQ WKH RSHUDWLRQ PDQXDOV� ,PSURSHU
LQVWDOODWLRQ PD\ FDXVH IDXOW\ RSHUDWLRQ�

� 3URYLGH SURSHU VKLHOGLQJ ZKHQ LQVWDOOLQJ LQ WKH IROORZLQJ ORFDWLRQV�

� /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU VRXUFHV RI QRLVH�

� /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV�

� /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLDWLRQ�

� /RFDWLRQV QHDU WR SRZHU VXSSO\ OLQHV�

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

� 'R QRW DWWHPSW WR WDNH WKH 3&DSDUW� WR UHSDLU WKH3&� RU WRPRGLI\ WKH 3& LQ DQ\
ZD\�

&DXWLRQ 7KH IROORZLQJ SUHFDXWLRQV DUH QHFHVVDU\ WR HQVXUH WKH JHQHUDO VDIHW\ RI WKH V\V�
WHP� $OZD\V KHHG WKHVH SUHFDXWLRQV�

� 3URYLGH GRXEOH VDIHW\ PHFKDQLVPV WR KDQGOH LQFRUUHFW VLJQDOV WKDW FDQ EH
JHQHUDWHG E\ EURNHQ VLJQDO OLQHV RU PRPHQWDU\ SRZHU LQWHUUXSWLRQV�

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

$SSOLFDWLRQ 3UHFDXWLRQV �
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6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ SURYLGHV JHQHUDO LQIRUPDWLRQ DERXW 3URJUDPPDEOH &RQWUROOHUV �3&V� DQG KRZ WKH\ ILW LQWR D &RQWURO 6\VWHP�

�ï� :KDW LV D &RQWURO 6\VWHP" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH 5ROH RI WKH 3& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� ,QSXW 'HYLFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2XWSXW 'HYLFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� +RZ 'RHV D 3& :RUN" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� :KDW LV D &RQWURO 6\VWHP"
$ &RQWURO 6\VWHP LV WKH HOHFWURQLF HTXLSPHQW QHHGHG WR FRQWURO D SDUWLFXODU
SURFHVV� ,W PD\ LQFOXGH HYHU\WKLQJ IURP D SURFHVV FRQWURO FRPSXWHU� LI RQH LV
XVHG� WR WKH IDFWRU\ FRPSXWHU� GRZQ WKURXJK WKH 3&V �DQG WKHUH PD\ EH
PDQ\ RI WKHP QHWZRUNHG WRJHWKHU� DQG WKHQ RQ GRZQ WKURXJK WKH QHWZRUN WR
WKH FRQWURO FRPSRQHQWV� WKH VZLWFKHV� VWHSSLQJ PRWRUV� VROHQRLGV� DQG VHQ�
VRUV ZKLFK PRQLWRU DQG FRQWURO WKH PHFKDQLFDO RSHUDWLRQV�

3& 3& 3&

3&V

3URFHVV &RQWURO &RPSXWHU

)DFWRU\ &RPSXWHU

&RQWURO &RPSRQHQWV

$ &RQWURO 6\VWHP FDQ LQYROYH YHU\ ODUJH DSSOLFDWLRQV ZKHUH PDQ\ GLIIHUHQW
PRGHOV RI 3&V DUH QHWZRUNHG WRJHWKHU RU LW FRXOG EH DQ DSSOLFDWLRQ DV VPDOO
DV D VLQJOH 3& FRQWUROOLQJ D VLQJOH RXWSXW GHYLFH�

�ï� 7KH 5ROH RI WKH 3&
7KH 3& LV WKH SDUW RI WKH &RQWURO 6\VWHP WKDW GLUHFWO\ FRQWUROV WKH PDQXIDF�
WXULQJ SURFHVV� $FFRUGLQJ WR WKH SURJUDP VWRUHG LQ LWV PHPRU\� WKH 3& DF�
FHSWV GDWD IURP WKH LQSXW GHYLFHV FRQQHFWHG WR LW DQG XVHV WKLV GDWD WR PRQL�
WRU WKH FRQWUROOHG V\VWHP� :KHQ WKH SURJUDP FDOOV IRU VRPH DFWLRQ WR WDNH
SODFH� WKH 3& VHQGV GDWD WR WKH RXWSXW GHYLFHV FRQQHFWHG WR LW WR FDXVH WKDW
DFWLRQ WR WDNH SODFH� 7KH 3& PD\ EH XVHG WR FRQWURO D VLPSOH� UHSHWLWLYH WDVN�
RU LW PD\ EH FRQQHFWHG WR RWKHU 3&V RU WR D KRVW FRPSXWHU LQ RUGHU WR LQWH�
JUDWH WKH FRQWURO RI D FRPSOH[ SURFHVV�

7KH 5ROH RI WKH 3& 6HFWLRQ �ï�
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�ï�ï� ,QSXW 'HYLFHV

3&V FDQ UHFHLYH LQSXW IURP HLWKHU DXWRPDWHG RU PDQXDO GHYLFHV� 7KH 3&
FRXOG UHFHLYH GDWD IURP WKH XVHU YLD D SXVKEXWWRQ VZLWFK� NH\ERDUG� RU VLPL�
ODU GHYLFH� $XWRPDWHG LQSXW FRXOG FRPH IURP D YDULHW\ RI GHYLFHV� PLFUR�
VZLWFKHV� WLPHUV� HQFRGHUV� SKRWRHOHFWULF VHQVRUV� DQG VR RQ� 6RPH GHYLFHV�
OLNH WKH /LPLW 6ZLWFK VKRZQ EHORZ� WXUQ 21 RU 2)) ZKHQ WKH HTXLSPHQW DF�
WXDOO\ PDNHV FRQWDFW ZLWK LW� 2WKHU GHYLFHV� OLNH WKH 3KRWRHOHFWULF 6HQVRU DQG
3UR[LPLW\ 6HQVRU VKRZQ EHORZ� XVH RWKHU PHDQV� VXFK DV OLJKW RU LQGXFWDQFH�
LQ RUGHU WR JHW LQIRUPDWLRQ DERXW WKH HTXLSPHQW EHLQJ PRQLWRUHG�

3KRWRHOHFWULF 6HQVRU /LPLW 6ZLWFK3UR[LPLW\ 6HQVRU

�ï�ï� 2XWSXW 'HYLFHV

$ 3& FDQ RXWSXW WR D P\ULDG RI GHYLFHV IRU XVH LQ DXWRPDWHG FRQWURO� $OPRVW
DQ\WKLQJ WKDW \RX FDQ WKLQN RI FRXOG EH FRQWUROOHG �SHUKDSV LQGLUHFWO\� E\ D
3&� 6RPH RI WKH PRVW FRPPRQ GHYLFHV DUH PRWRUV� 6ROHQRLGV� 6HUYRPRWRUV�
6WHSSLQJ 0RWRUV� YDOYHV� VZLWFKHV� LQGLFDWRU OLJKWV� EX]]HUV� DQG DODUPV�
6RPH RI WKHVH RXWSXW GHYLFHV� VXFK DV WKH PRWRUV� 6ROHQRLGV� 6HUYRPRWRUV�
6WHSSLQJ 0RWRUV� DQG YDOYHV� DIIHFW WKH FRQWUROOHG V\VWHP GLUHFWO\� 2WKHUV�
VXFK DV WKH LQGLFDWRU OLJKWV� EX]]HUV� DQG DODUPV� SURYLGH RXWSXW WR QRWLI\ SHU�
VRQQHO�

6ROHQRLG 6HUYRPRWRU6WHSSLQJ 0RWRU

�ï� +RZ 'RHV D 3& :RUN"
3&V RSHUDWH E\ PRQLWRULQJ LQSXW VLJQDOV DQG SURYLGLQJ RXWSXW VLJQDOV� :KHQ
FKDQJHV DUH GHWHFWHG LQ WKH VLJQDOV� WKH 3& UHDFWV� WKURXJK WKH XVHU�SUR�
JUDPPHG LQWHUQDO ORJLF� WR SURGXFH RXWSXW VLJQDOV� 7KH 3& FRQWLQXDOO\ VFDQV
WKH SURJUDP LQ LWV PHPRU\ WR DFKLHYH WKLV FRQWURO�

+RZ GRHV D 3& :RUN" 6HFWLRQ �ï�
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%ORFN 'LDJUDP RI 3&

3RZHU 6XSSO\

,QSXW 2XWSXW
&38

0HPRU\

3URJUDPPLQJ
'HYLFH

6LJQDOV
IURP
VZLWFKHV�
VHQVRUV�
HWF�

6LJQDOV WR
6ROHQRLGV�
PRWRUV�
HWF�

$ SURJUDP IRU \RXU DSSOLFDWLRQV PXVW EH GHVLJQHG� DQG VWRUHG LQ WKH 3&� 7KLV
SURJUDP LV WKHQ H[HFXWHG DV SDUW RI WKH F\FOH RI LQWHUQDO RSHUDWLRQV RI WKH
3&�

6FDQQLQJ &\FOH :KHQ D 3& RSHUDWHV� WKDW LV� ZKHQ LW H[HFXWHV LWV SURJUDP WR FRQWURO DQ H[�
WHUQDO V\VWHP� D VHULHV RI RSHUDWLRQV DUH SHUIRUPHG LQVLGH WKH 3&� 7KHVH LQ�
WHUQDO RSHUDWLRQV FDQ EH EURDGO\ FODVVLILHG LQWR WKH IROORZLQJ IRXU FDWHJRULHV�

�� �� ���� �� &RPPRQ �RU RYHUVHHLQJ� SURFHVVHV� VXFK DV ZDWFKGRJ WLPHU RSHUDWLRQ
DQG WHVWLQJ WKH SURJUDP PHPRU\�

�� 'DWD LQSXW DQG RXWSXW�

�� ,QVWUXFWLRQ H[HFXWLRQ�

�� 3HULSKHUDO GHYLFH VHUYLFLQJ�

6FDQ 7LPH 7KH WRWDO WLPH UHTXLUHG IRU D 3& WR SHUIRUP DOO WKHVH LQWHUQDO RSHUDWLRQV LV
FDOOHG WKH VFDQ WLPH� 7KH IORZFKDUW DQG GLDJUDP RQ WKH IROORZLQJ SDJH LOOXV�
WUDWH WKHVH LQWHUQDO RSHUDWLRQV IRU D W\SLFDO 3&�

7LPLQJ LV RQH RI WKH PRVW LPSRUWDQW IDFWRUV LQ GHVLJQLQJ D &RQWURO 6\VWHP�
)RU DFFXUDWH RSHUDWLRQV� LW LV QHFHVVDU\ WR KDYH DQVZHUV WR VXFK TXHVWLRQV
DV WKHVH�

� +RZ ORQJ GRHV LW WDNH IRU WKH 3& WR H[HFXWH DOO WKH LQVWUXFWLRQV LQ LWV
PHPRU\"

� +RZ ORQJ GRHV LW WDNH IRU WKH 3& WR SURGXFH D FRQWURO RXWSXW LQ UHVSRQVH WR
D JLYHQ LQSXW VLJQDO"

7KH VFDQ WLPH RI WKH 3& FDQ EH DXWRPDWLFDOO\ FDOFXODWHG DQG PRQLWRUHG� EXW
LW LV QHFHVVDU\ WR KDYH DQ XQGHUVWDQGLQJ RI WKH WLPLQJ UHODWLRQVKLSV ZLWKLQ WKH
3& IRU HIIHFWLYH 6\VWHP GHVLJQ DQG SURJUDPPLQJ�

+RZ GRHV D 3& :RUN" 6HFWLRQ �ï�
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&KHFN 2."

,5 GDWD WR 2XWSXW 8QLWV

3RZHU DSSOLFDWLRQ

1R

<HV

&KHFNV ,�2 8QLW FRQQHFWLRQ

5HVHWV ZDWFKGRJ WLPHU

&OHDUV GDWD DUHDV DQG
UHVHWV 6\VWHP FRXQWHUV

6HUYLFHV SHULSKHUDO GHYLFHV

&KHFNV KDUGZDUH DQG
SURJUDP PHPRU\

6HWV HUURU IODJ DQG
OLJKWV LQGLFDWRU

(UURU RU DODUP"

(UURU

$ODUP

3&
VFDQ
WLPH

,QLWLDO
SURFHVVLQJ
RQ SRZHU
DSSOLFDWLRQ

3& 2SHUDWLRQ )ORZFKDUW

+DV WKH
DSSOLFDWLRQ SURJUDP EHHQ
FRPSOHWHO\ H[HFXWHG"

1R

<HV

5HVHWV ZDWFKGRJ WLPHU

'DWD IURP ,QSXW
8QLWV WR ,5 $UHD

&RPPRQ
SURFHVVHV

2XW
UHIUHVK

6HUYLFLQJ
SHULSKHUDO
GHYLFHV

,Q UHIUHVK

5HVHWV ZDWFKGRJ
WLPHU DQG DSSOLFDWLRQ
SURJUDP FRXQWHU

([HFXWHV WKH SURJUDP

(QG RI 3URJUDP"

1R

3URJUDP
H[HFXWLRQ

+RZ GRHV D 3& :RUN" 6HFWLRQ �ï�
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6(&7,21 �
'HVFULSWLRQ RI $OO &RPSRQHQWV

%HIRUH \RX EHJLQ LQVWDOOLQJ \RXU &��+� &��+� &��+� RU &��+ 3URJUDPPDEOH &RQWUROOHU� WDNH D IHZ PLQXWHV WR IDPLOLDU�
L]H \RXUVHOI ZLWK WKH FRPSRQHQWV RI WKH 3&� 7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ DERXW WKH LQGLYLGXDO 8QLWV WKDW PDNH XS
0LQL +�W\SH �&��+� &��+� &��+� DQG &��+� 3&V� 7KH &��+ LV VKRZQ DV D UHSUHVHQWDWLYH PRGHO� ,QIRUPDWLRQ DERXW
PHPRU\ FKLSV DQG KRZ WR VHW WKH 3& IRU WKH NLQG RI PHPRU\ \RX DUH XVLQJ LV DOVR H[SODLQHG LQ WKLV VHFWLRQ� 7KH VSHFLIL�
FDWLRQV DQG PRGHO QXPEHUV RI WKH 8QLWV DUH OLVWHG LQ $SSHQGL[ $ 6WDQGDUG 0RGHOV DQG $SSHQGL[ % 6SHFLILFDWLRQV�

�ï� &38 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([SDQVLRQ ,�2 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0HPRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0HPRU\ ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�ï� &38

7KH &38 LV DYDLODEOH ZLWK ��� ��� ��� RU �� ,�2 SRLQWV� (DFK RI WKHVH 8QLWV
LQFOXGHV WKH IHDWXUHV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� WKH 8QLWV GLIIHU RQO\ LQ
WKH QXPEHU RI ,�2 SRLQWV� 1RW VKRZQ LQ WKLV LOOXVWUDWLRQ DUH PHPRU\ FKLSV DQG
WKH RSWLRQDO UHDOWLPH FORFN� :KHQ RUGHULQJ \RXU &38� VSHFLI\ WKH W\SH RI
PHPRU\ DQG ZKHWKHU D UHDOWLPH FORFN LV GHVLUHG� 7KH UHDOWLPH FORFN FDQQRW
EH LQVWDOOHG ODWHU�

�� 9'& SRZHU LQOHW

*URXQG WHUPLQDOV

2XWSXW WHUPLQDOV

3HULSKHUDO ,QWHUIDFH
8QLW�+RVW /LQN 8QLW
FRQQHFWRU FRYHU
VWRUDJH VORW

56����& FRQQHFWRU0� PRXQWLQJ
VFUHZ

&RQQHFWRU,QSXW WHUPLQDOV

3HULSKHUDO ,QWHUIDFH
8QLW�+RVW /LQN 8QLW
FRQQHFWRU

+LJK�VSHHG &RXQWHU

([SDQVLRQ ,�2 8QLW FDEOH FRQQHFWRU

0� 6FUHZ
�IURQW FRYHU�

,QGLFDWRUV

:KHQ XVLQJ WKH WKH 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW FRQQHFWRU� VWRUH
WKH FRYHU LQ WKH VWRUDJH VORW SURYLGHG�

3HULSKHUDO ,QWHUIDFH
8QLW�+RVW /LQN 8QLW
FRQQHFWRU FRYHU

&38 6HFWLRQ �ï�
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,QGLFDWRUV 7KH IROORZLQJ ILJXUH VKRZV WKH LQGLFDWRUV ORFDWHG RQ WKH IURQW SDQHO RI WKH
&38�

287387� 6KRZV ZKHWKHU WKH RXWSXW LV 21 RU
2))� /LW ZKHQ WKH FRUUHVSRQGLQJ RXWSXW LV 21�

32:(5� /LW ZKHQ SRZHU LV VXSSOLHG WR WKH &38�

$/0�(55� �$ODUP�(UURU� ,QGLFDWRU

$/0� )ODVKHV ZKHQ DQ HUURU LV GHWHFWHG E\ VHOI
GLDJQRVWLFV� 7KH 3& FRQWLQXHV RSHUDWLRQ�

(55� /LW ZKHQ DQ HUURU LV GHWHFWHG E\ VHOI GLDJ�
QRVWLFV� 7KH 3& FHDVHV RSHUDWLRQ�

581� /LW ZKHQ WKH 3& LV RSHUDWLQJ QRUPDOO\�

,1387� 6KRZV ZKHWKHU WKH LQSXW LV 21 RU 2))� /LW
ZKHQ WKH FRUUHVSRQGLQJ LQSXW LV 21�

$ XVHU SURJUDP ZULWWHQ RQ 5$0 RU ((3520 FKLSV FDQ EH HGLWHG� ZULWWHQ WR�
RU ZULWH�SURWHFWHG E\ VHWWLQJ WKH ',3 VZLWFK ORFDWHG LQ WKH 3HULSKHUDO ,QWHU�
IDFH 8QLW�+RVW /LQN 8QLW FRQQHFWRU FRPSDUWPHQW�

7R HGLW RU ZULWH WR WKH XVHU SURJUDP LQ WKH &38� VHW WKH ',3 VZLWFK WR 21�
&RQQHFW D 3URJUDPPLQJ &RQVROH RU RWKHU GHYLFH WR WKH &38 WR ZULWH WKH SUR�
JUDP� $IWHU WKH SURJUDP KDV EHHQ FRPSOHWHO\ ZULWWHQ RU HGLWHG� VOLGH WKH ',3
VZLWFK WR 2)) WR SURWHFW WKH SURJUDP IURP IXUWKHU FKDQJHV� ,I DQ DWWHPSW LV
PDGH WR ZULWH GDWD WR WKH SURJUDP ZKLOH WKH ZULWH HQDEOH VZLWFK LV 2))�
´:5,7( 3527(&7('µ ZLOO EH GLVSOD\HG RQ WKH 3URJUDPPLQJ &RQVROH�

1RWH �� :KHQ WKH ZULWH HQDEOH VZLWFK LV 2))� '0 ���� WKURXJK ���� FDQQRW EH
HGLWHG QRU FDQ WKH UHDOWLPH FORFN EH DGMXVWHG�

�� 5HPHPEHU WKDW RQO\ 5$0 DQG ((3520 FKLSV FDQ EH HGLWHG RU ZULWWHQ WR
ZKHQ WKH ZULWH HQDEOH VZLWFK LV 21� (3520 UHTXLUHV D VHSDUDWH FKLS WKDW
LV ZULWWHQ WR XVLQJ D 3520 :ULWHU DQG WKHQ PRXQWHG LQ WKH &38�

:ULWH HQDEOH

2))� :ULWH SURWHFWHG

��������������������������������� &20 1&

21

2)) :ULWH GLVDEOH

8VHU 3URJUDP :ULWH (QDEOH
6ZLWFK

&38 6HFWLRQ �ï�
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&RQVROH &RQQHFWRU 8VH WKH FRQQHFWRU ODEHOHG &2162/( WR FRQQHFW WKH &38 WR D 3URJUDPPLQJ
&RQVROH RU 'DWD $FFHVV &RQVROH� 7R FRQQHFW WKH +DQGKHOG 3URJUDPPLQJ
&RQVROH WR WKH &38� D FRQQHFWLQJ FDEOH LV UHTXLUHG DV VKRZQ LQ WKH IROORZLQJ
GLDJUDP�

&RQQHFWLQJ &DEOH

+DQGKHOG 3URJUDPPLQJ &RQVROH

7KH 3HULSKHUDO ,QWHUIDFH 8QLW RU +RVW /LQN 8QLW LV PRXQWHG GLUHFWO\ WR WKH &38
ZLWK WZR PRXQWLQJ VFUHZV� 7ZR PRGHOV RI 3HULSKHUDO ,QWHUIDFH 8QLWV DUH
DYDLODEOH� +RZHYHU� ZKHQ XVLQJ WKH �*�$��,3��� 3HULSKHUDO ,QWHUIDFH 8QLW� D
&RQVROH $GDSWHU LV UHTXLUHG WR HQVXUH D SURSHU FRQQHFWLRQ� 7KH &RQVROH
$GDSWHU LV DOVR UHTXLUHG WR FRQQHFW WKH &38�PRXQWLQJ +RVW /LQN 8QLW WR WKLV
FRQQHFWRU RQ &��+ RU &��+ &38V� )RU PRGHO QXPEHUV� UHIHU WR $SSHQGL[ $
6WDQGDUG 0RGHOV�

1RWH �� 7KH 3HULSKHUDO ,QWHUIDFH 8QLW RU +RVW /LQN 8QLW DQG 3URJUDPPLQJ &RQVROH
RU 'DWD $FFHVV &RQVROH FDQQRW EH XVHG VLPXOWDQHRXVO\� ,I ERWK DUH FRQ�
QHFWHG DW WKH VDPH WLPH� WKH FRQVROH RSHUDWLRQ ZLOO EH LJQRUHG�

�� :KHQ XVLQJ D 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW DQG WKH 56����&
,QWHUIDFH DW WKH VDPH WLPH� WKH EDXG UDWH LV GHFUHDVHG WR ����� ESV�

�� 'R QRW PRXQW SHULSKHUDO GHYLFHV VXFK DV WKH 3URJUDPPLQJ &RQVROH�
3520 :ULWHU� 3ULQWHU ,QWHUIDFH 8QLW� HWF� WR WKH 3HULSKHUDO ,QWHUIDFH 8QLW�
+RVW /LQN 8QLW &RQQHFWRU� 7KLV FRQQHFWRU LV SURYLGHG RQO\ IRU WKH 3HULSK�
HUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW�

+RZ WR 0RXQW WKH 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW
�� �� ���� �� 5HPRYH WKH 3HULSKHUDO ,QWHUIDFH &RQQHFWRU FRYHU� XVLQJ D VWDQGDUG

VFUHZGULYHU� 7XUQ WKH FRYHU XSVLGH GRZQ DQG VOLGH LW LQWR WKH FRQQHFWRU
FRYHU VWRUDJH VORW�

3HULSKHUDO ,QWHUIDFH
8QLW�+RVW /LQN 8QLW
&RQQHFWRU

&38 6HFWLRQ �ï�
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3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN

8QLW FRQQHFWRU

0RXQWLQJ VFUHZV

3HULSKHUDO ,QWHUIDFH

8QLW�+RVW /LQN 8QLW

FRQQHFWRU FRYHU

VWRUDJH VORW

�� 0RXQW WKH 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW DV VKRZQ LQ WKH IRO�
ORZLQJ GLDJUDPV� ,I \RX DUH XVLQJ D &RQVROH $GDSWHU� SODFH WKH $GDSWHU
EHWZHHQ WKH 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW DQG WKH &38�

3HULSKHUDO ,QWHUIDFH 8QLW�
+RVW /LQN 8QLW

&38

&RQVROH $GDSWHU
&���+�%3���
&���+�%3���

:LWK $GDSWHU:LWKRXW $GDSWHU

0RXQWLQJ

VFUHZV

0RXQWLQJ

VFUHZV

�� 3UHVV GRZQ RQ WKH 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW XQWLO WKH FRQ�
QHFWRUV DUH FRPSOHWHO\ PDWHG�

�� $WWDFK WKH 3HULSKHUDO ,QWHUIDFH 8QLW�+RVW /LQN 8QLW WR WKH &38 E\ WLJKW�
HQLQJ WKH PRXQWLQJ VFUHZV�

56����& ,QWHUIDFH 7KH 56����& LQWHUIDFH FDQ EH XVHG WR FRQQHFW D 0LQL +�W\SH 3& WR D YDULHW\
RI GHYLFHV HTXLSSHG ZLWK DQ 56����& LQWHUIDFH� LQFOXGLQJ FRPSXWHUV� GLVSOD\
GHYLFHV �H�J�� WKH &����'7������� 'LVSOD\ 7HUPLQDO RU DQ 17��0�VHULHV
3URJUDPPDEOH 7HUPLQDO�� SULQWHUV� 520 ZULWHUV� RU DQRWKHU 0LQL +�W\SH 3&�

7KH IROORZLQJ WKUHH PRGHV DUH DYDLODEOH ZLWK WKH 56����& LQWHUIDFH�

6<60$& :$< +RVW /LQN 0RGH &RQQHFW WKH 3& WR D KRVW FRPSXWHU� ),7�
HWF� YLD WKH 56����& LQWHUIDFH FRQQHFWRU WR PRQLWRU 3& RSHUDWLRQV DQG RS�
HUDWLRQ VWDWXV�

8S WR �� 3&V FDQ EH FRQQHFWHG WR D KRVW FRPSXWHU� 8VH D /LQN $GDSWHU WR
FRQYHUW WKH VLJQDO WR 56���� RU RSWLFDO�

$SSOLFDWLRQ 3URJUDP 5HDG�:ULWH 0RGH &RQQHFW WKH 3& WR D 3520 :ULWHU
YLD WKH 56����& LQWHUIDFH WR UHDG RU ZULWH GDWD WR WKH 520� 8VH RQH RI WZR
WUDQVIHU IRUPDWV WR UHDG RU ZULWH GDWD� ,QWHO +(; )RUPDW RU 0RWRUROD 6 )RU�
PDW�

$6&,, ,�2 0RGH $6&,, ,�2 PRGH FDQ EH XVHG WR FRPPXQLFDWH IURP WKH XVHU
SURJUDP ZLWK H[WHUQDO GHYLFHV WKDW DUH HTXLSSHG ZLWK DQ 56����& LQWHUIDFH�
7KH IROORZLQJ LQVWUXFWLRQV FDQ EH XVHG IRU ��ZD\ KDOI�GXSOH[ FRPPXQLFDWLRQV
LQ $6&,, ,�2 PRGH� /21* 0(66$*( ï /06*����� 56����& 3257 287�
387 ï 3287����� DQG 56����& 3257 ,1387 ï 3,1�����

&38 6HFWLRQ �ï�
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7KH SLQ QXPEHUV RI WKH 56����& LQWHUIDFH DQG WKH GLUHFWLRQ RI ,�2 VLJQDOV
DUH VKRZQ LQ WKH IROORZLQJ ILJXUH DQG WDEOH� 6LJQDO GLUHFWLRQ LV VKRZQ IURP WKH
3& VLGH�

&RQQHFWRU 3LQ 1XPEHUV

)UDPH JURXQG

6HQG GDWD

5HFHLYH GDWD

5HTXHVW WR VHQG

&DSDEOH RI VHQGLQJ

� 9 IRU RSWLFDO LQWHUIDFH

6LJQDO JURXQG

1RW XVHG

1RW XVHG

�

�

�

�

�

�

�

�

�

)*

6'

5'

56

&6

�9

6*

ï

ï

ï

2XW

,Q

2XW

,Q

ï

ï

ï

,�21DPH$EEU�3LQ 1R�

�

�

�

�

1RWH 3LQ �� WKH � 9 WHUPLQDO� LV SURYLGHG RQO\ IRU WKH RSWLFDO LQWHUIDFH� :KHQ XVLQJ
WKH RSWLFDO LQWHUIDFH� FRQYHUW WKH ��WHUPLQDO FRQQHFWRU WR D ���WHUPLQDO FRQ�
QHFWRU DFFRUGLQJ WR WKH SLQ DVVLJQPHQWV LQ WKH WDEOH�

0RGH VHOHFWLRQ� EDXG UDWH� DQG FRPPXQLFDWLRQ VWDWXV DUH VHW LQ WKH V\VWHP
VHWWLQJV DQG V\VWHP UHJLVWUDWLRQ DUHD� )RU GHWDLOV DERXW WKH V\VWHP VHWWLQJV
DUHD DQG WKH V\VWHP UHJLVWUDWLRQ DUHD� UHIHU WR WKH 0LQL +�W\SH 2SHUDWLRQ
0DQXDO�

:LULQJ H[DPSOHV IRU HDFK 56����& LQWHUIDFH PRGH FDQ EH IRXQG LQ 6HFWLRQ �
6\VWHP &RQQHFWLRQV�

&38 6HFWLRQ �ï�
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�ï� ([SDQVLRQ ,�2 8QLW
6KRZQ EHORZ LV DQ LOOXVWUDWLRQ RI DQ ([SDQVLRQ ,�2 8QLW� )RXU W\SHV RI ([SDQ�
VLRQ ,�2 8QLW DUH DYDLODEOH� ZLWK ��� ��� ��� DQG �� ,�2 SRLQWV�

([SDQVLRQ ,�2 8QLW &DEOH FRQQHFWRU
&RQQHFWV WKH ([SDQVLRQ ,�2 8QLW WR WKH SUHYLRXV &38 RU ([SDQVLRQ ,�2 8QLW�
&RYHU ZLWK FDS ZKHQ QRW XVHG�

,QGLFDWRUV

0� PRXQWLQJ VFUHZV

,QSXW WHUPLQDOV

([SDQVLRQ ,�2 8QLW &DEOH FRQQHFWRU
&RQQHFWV WKH ([SDQVLRQ ,�2 8QLW WR WKH QH[W ([SDQVLRQ ,�2 8QLW�
&RYHU ZLWK FDS ZKHQ QRW XVHG�

0� VFUHZ

�� 9'& SRZHU LQOHW

*URXQG WHUPLQDOV

2XWSXW WHUPLQDOV

,QGLFDWRUV 7KH IROORZLQJ ILJXUH VKRZV WKH LQGLFDWRUV ORFDWHG RQ WKH IURQW SDQHO RI WKH
([SDQVLRQ ,�2 8QLW�

32:(5� /LW ZKHQ SRZHU LV VXSSOLHG WR WKH &38�

287387� /LW ZKHQ WKH FRUUHVSRQGLQJ RXWSXW LV 21�

,1387� /LW ZKHQ WKH FRUUHVSRQGLQJ LQSXW LV 21�

:KHQ D &38 LV H[SDQGHG� DOO RI WKH 8QLWV DUH PRXQWHG DQG FRQQHFWHG YHUWL�
FDOO\� ZLWK WKH &38 ILUVW� IROORZHG E\ DGGLWLRQDO ([SDQVLRQ ,�2 8QLWV� 7R HQ�
VXUH SURSHU FRPPXQLFDWLRQ EHWZHHQ DOO RI WKH 8QLWV� EH VXUH WR FRQQHFW HDFK
8QLW WR WKH FRUUHFW FRQQHFWRU� 7ZR FRQQHFWRUV DUH SURYLGHG RQ WKH ([SDQVLRQ
,�2 8QLW� 7KH FRQQHFWRU LQ WKH XSSHU OHIW KDQG FRUQHU RI WKH ([SDQVLRQ ,�2
8QLW FRQQHFWV WKH &38 WR WKH ([SDQVLRQ ,�2 8QLW� 7KH FRQQHFWRU GLUHFWO\ EH�
ORZ LW FRQQHFWV WKH ([SDQVLRQ ,�2 8QLW WR DQ DGGLWLRQDO ([SDQVLRQ ,�2 8QLW�
7KH IROORZLQJ GLDJUDP VKRZV WKH SURSHU FRQQHFWLRQ RI DQ H[SDQGHG 3&�

([SDQVLRQ ,�2 8QLW
&RQQHFWRUV

([SDQVLRQ ,�2 8QLW 6HFWLRQ �ï�
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&38

,�2 8QLW

,�2 8QLW

,�2 &RQQHFWLQJ
&DEOHV

�ï� 0HPRU\
7KH XVHU SURJUDP FDQ EH VWRUHG LQ WKUHH W\SHV RI PHPRU\� 5$0� (3520� RU
((3520� 'HSHQGLQJ RQ WKH W\SH RI PHPRU\ \RXU DSSOLFDWLRQ UHTXLUHV� SXU�
FKDVH HLWKHU 5$0 RU 520 &38V� 7KH 5$0 &38V DOUHDG\ KDYH 5$0 RU ((�
3520 FKLSV PRXQWHG WR WKH SULQWHG FLUFXLW ERDUG� 7KH 520 &38V� KRZHYHU�
KDYH VRFNHWV IRU PRXQWLQJ (3520 FKLSV� 7KHVH FKLSV DUH QRW LQFOXGHG ZLWK
WKH 8QLW DQG PXVW EH SXUFKDVHG VHSDUDWHO\� 5HIHU WR $SSHQGL[ $ 6WDQGDUG
0RGHOV IRU D OLVW RI DYDLODEOH PRGHOV�

7KH W\SH RI PHPRU\� HLWKHU 5$0 RU 520� LV VHW XVLQJ MXPSHU SLQV DQG ',3
VZLWFKHV RQ WKH SULQWHG FLUFXLW ERDUG LQ WKH &38� %HIRUH XVLQJ WKH &38�
PDNH VXUH WKH VHWWLQJV FRUUHVSRQG ZLWK WKH NLQG RI PHPRU\ \RX DUH XVLQJ�

1RWH �� 2QO\ WKH &38V HTXLSSHG ZLWK DQ ,& VRFNHW FDQ EH VHW IRU WKH W\SH RI
PHPRU\� &38V HTXLSSHG ZLWK 5$0 RU ((3520 FDQQRW EH VHW�

�� :KHQ ZULWLQJ 520 IURP WKH ),7·V 3520 ZULWHU RU YLD D &����35:��
FRQQHFWHG WR WKH *3&� RQO\ D ����� RU HTXLYDOHQW (3520 FKLS FDQ EH
XVHG�

5$0 'DWD FDQ EH UDQGRPO\ ZULWWHQ WR DQG UHDG IURP D 5$0 FKLS� PDNLQJ LW SRV�
VLEOH WR HQWHU \RXU RZQ SURJUDP LQWR WKH &38� +RZHYHU� EHFDXVH LW LV QRW D
IL[HG SURJUDP� WKH PHPRU\ RI WKH 5$0 FKLS LV HUDVHG ZKHQ SRZHU LV QRW
VXSSOLHG WR WKH &38 RU ZKHQ WKH 5$0 FKLS LV UHPRYHG IURP WKH SULQWHG FLU�
FXLW ERDUG� $ EDWWHU\ LV FRQQHFWHG WR WKH SULQWHG FLUFXLW ERDUG LQ RUGHU WR UH�
WDLQ GDWD ZKHQ WKH SRZHU WR WKH 3& LV 2))� 5HIHU WR $SSHQGL[ & IRU DQ LO�
OXVWUDWLRQ RI WKH ORFDWLRQ RI WKH EDWWHU\ DQG LQVWUXFWLRQV RQ KRZ WR UHSODFH LW�

(3520 'DWD VWRUHG RQ (3520 FKLSV FDQQRW EH DOWHUHG RU HUDVHG GXULQJ WKH &38
RSHUDWLRQ� )LUVW� GDWD LV ZULWWHQ WR WKH (3520 FKLS� XVLQJ RQH RI WKH WKUHH
RSWLRQV WKDW IROORZ� 7KH FKLS LV WKHQ PRXQWHG WR WKH FLUFXLW ERDUG LQVLGH WKH
&38� 2QFH GDWD KDV EHHQ ZULWWHQ WR WKH FKLS� LW ZLOO EH UHWDLQHG LQGHILQLWHO\
DQG FDQQRW EH FKDQJHG� HYHQ ZKHQ SRZHU WR WKH 3& LV 2))�

%HIRUH ZULWLQJ GDWD WR WKH (3520 FKLS� FRQILUP WKDW WKH ',3 VZLWFK DQG
MXPSHU SLQ VHWWLQJV RQ WKH SULQWHG FLUFXLW ERDUG LQ WKH &38 DUH VHW FRUUHFWO\�

8VLQJ WKH &����35:�� 3520 :ULWHU� ,Q RUGHU WR ZULWH GDWD WR DQ (3520
FKLS� WKH FKLS PXVW EH PRXQWHG WR WKH 3520 :ULWHU DQG WKH 3520 :ULWHU
PRXQWHG WR WKH *UDSKLF 3URJUDPPLQJ &RQVROH �*3&�� ,QVHUW WKH (3520

:ULWLQJ 'DWD WR (3520
&KLSV

0HPRU\ 6HFWLRQ �ï�
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FKLS LQWR WKH FKLS VRFNHW SURYLGHG RQ WKH 3520 :ULWHU DQG� XVLQJ WKH *3&�
ZULWH WKH SURJUDP WR WKH FKLS� &KRRVH ´&���+µ DV WKH PRGHO RI 3&�

8VLQJ WKH )DFWRU\ ,QWHOOLJHQW 7HUPLQDO �),7�� &RQQHFW WKH ),7 WR WKH &38
YLD WKH 56����& LQWHUIDFH WR ZULWH GDWD WR WKH 5$0 &38� &KRRVH ´&���+µ DV
WKH PRGHO RI 3&�

8VLQJ D 3520 3URJUDPPHU �QRQ�20521�� &RQQHFW D 3520 3URJUDP�
PHU ZLWK DQ 56����& LQWHUIDFH WR WKH &38 YLD WKH 56����& LQWHUIDFH� :ULWH
GDWD WR WKH &38 XVLQJ WKH 3URJUDPPLQJ &RQVROH�

((3520 7KH ((3520 FKLS LV DOUHDG\ PRXQWHG WR WKH SULQWHG FLUFXLW ERDUG LQ WKH &38
DQG FDQ EH ZULWWHQ WR ZKLOH WKH FKLS LV PRXQWHG LQ WKH &38� 7KH GDWD LV UH�
WDLQHG LQGHILQLWHO\ ZKHQ WKH SRZHU LV 2))�

0HPRU\ 6ZLWFKHV 7KH ',3 VZLWFKHV DQG MXPSHU SLQV XVHG WR VHW WKH W\SH RI PHPRU\ DUH VKRZQ
EHORZ�

� �

�

�

6:�

&RQQHFWRU

)URQW SDQHO RI WKH
&38

3ULQWHG FLUFXLW ERDUG

6RFNHW �6�� XVHG IRU PRXQWLQJ D PHPRU\ FKLS

',3 VZLWFK �6:�� XVHG IRU VHWWLQJ

WKH W\SH RI PHPRU\

-XPSHU �-3�� XVHG IRU VHWWLQJ

WKH VL]H RI PHPRU\

-XPSHU �-3�� XVHG IRU VHWWLQJ WKH

W\SH RI PHPRU\

&��+�&��+�&��+ &38V

0HPRU\ 6HFWLRQ �ï�
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6RFNHW XVHG IRU PRXQW�
LQJ D PHPRU\ FKLS

',3 VZLWFK �6:�� XVHG IRU
VHWWLQJ WKH W\SH RI PHPRU\

-XPSHU �-3�� XVHG IRU VHW�
WLQJ WKH VL]H RI PHPRU\

-XPSHU �-3�� XVHG IRU VHW�
WLQJ WKH W\SH RI PHPRU\

&��+ &38V

�ï� 0HPRU\ ,QVWDOODWLRQ
7KH &38V DUH DYDLODEOH LQ HLWKHU 5$0 RU 520 PRGHOV� 7KH 5$0 &38V
KDYH PHPRU\ FKLSV DOUHDG\ PRXQWHG RQ WKH SULQWHG FLUFXLW ERDUG LQ WKH &38�
7KH 520 8QLWV� KRZHYHU� XVH (3520 FKLSV ZKLFK YDU\ LQ VL]H DQG ZULWH
YROWDJH� 7KHVH FKLSV DUH QRW LQFOXGHG ZLWK WKH &38 XSRQ GHOLYHU\ DQG PXVW
EH VHOHFWHG IURP WKH PRGHOV DYDLODEOH� 5HIHU WR $SSHQGL[ $ 6WDQGDUG 0RGHOV
IRU D OLVW RI DYDLODEOH PRGHOV� 7KH (3520 FKLS PXVW EH PRXQWHG WR WKH
3520 :ULWHU LQ RUGHU IRU WKH SURJUDP WR EH ZULWWHQ WR LW� 7KH (3520 &KLS LV
WKHQ PRXQWHG WR WKH SULQWHG FLUFXLW ERDUG LQ WKH &38�

7KH XVHU SURJUDP LQ WKH 5$0 &38 FDQ EH HGLWHG� ZULWWHQ WR� RU ZULWH�SUR�
WHFWHG E\ VHWWLQJ WKH ',3 VZLWFK ORFDWHG LQ WKH 3HULSKHUDO ,QWHUIDFH FRPSDUW�
PHQW� 7R ZULWH GDWD WR 5$0 RU ((3520� FRQQHFW D SHUVRQDO FRPSXWHU UXQ�
QLQJ WKH 666 WR WKH &38 YLD WKH 56����& LQWHUIDFH� :KHQ XVLQJ WKH +DQG�
KHOG 3URJUDPPLQJ &RQVROH FRQQHFW WKH &38 YLD WKH FRQQHFWRU ODEHOHG
´&2162/(µ WR ZULWH WKH SURJUDP�

0HPRU\ ,QVWDOODWLRQ 6HFWLRQ �ï�
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%HIRUH LQVWDOOLQJ WKH (3520 FKLS� PDNH VXUH WKH ',3 VZLWFK DQG WKH MXPSHU
SLQV DUH VHW SURSHUO\� 5HIHU WR WKH IROORZLQJ WDEOH IRU WKH FRUUHFW VHWWLQJV�

7\SH RI 0HPRU\
�6:��

0HPRU\ 6L]H
�-3��

7\SH RI 0HPRU\
�-3��

)DFWRU\ 6HWWLQJV � �

�

�

(;&(37
�����

�����

(3520
((3520

5$0

5$0 � �

�

�

(;&(37
�����

�����

(3520
((3520

5$0

520 ����

�����

� �

�

�

(;&(37
�����

�����

(3520
((3520

5$0

����� � �

�

�

(;&(37
�����

�����

(3520
((3520

5$0

((3520 � �

�

�

(;&(37
�����

�����

(3520
((3520

5$0

:KHQ WKH MXPSHU SLQ LV FKDQJHG IURP 520�((3520 WR 5$0� D PHPRU\
HUURU ZLOO RFFXU� ([HFXWH ´0HPRU\ $OO &OHDUµ WR UHVXPH RSHUDWLRQ�

&DXWLRQ 'R QRW UHPRYH RU PRXQW FKLSV WR WKH VRFNHW ZKLOH WKH &38 LV VHW IRU 5$0� 'RLQJ
WKLV ZLOO GDPDJH WKH GDWD LQ WKH FKLS RU PD\ FDXVH GDWD WR EH FRPSOHWHO\ ORVW�

$IWHU ZULWLQJ GDWD WR WKH (3520 &KLS� PRXQW LW WR WKH SULQWHG FLUFXLW ERDUG RI
WKH &38� 0DNH VXUH WKH MXPSHU SLQV DQG WKH ',3 VZLWFK VHWWLQJV DUH VHW
SURSHUO\�

�� �� ���� �� 7XUQ 2)) WKH SRZHU WR WKH 3&�
�� /RRVHQ WKH IRXU 0� VFUHZV RQ WKH IURQW FRYHU ZLWK D 3KLOOLSV VFUHZGULYHU�

$IWHU DOO RI WKH VFUHZV DUH ORRVHG� OLIW WKH IURQW FRYHU IURP WKH 8QLW� OLIWLQJ
LW IURP WKH OHIW�

-XPSHU 3LQ DQG ',3 6ZLWFK
6HWWLQJV

+RZ WR 0RXQW WKH &KLSV

0HPRU\ ,QVWDOODWLRQ 6HFWLRQ �ï�
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�� 7KH ',3 VZLWFK� MXPSHU SLQV� DQG WKH FKLS VRFNHW DUH ORFDWHG RQ WKH
SULQWHG FLUFXLW ERDUG RQ WKH UHYHUVH VLGH RI WKH FDVH� 7KH MXPSHU SLQV
DQG WKH ',3 VZLWFK VKRXOG EH VHW IRU WKH W\SH DQG VL]H RI 520 \RX DUH
XVLQJ�

-XPSHU SLQ

-XPSHU VRFNHW

0DNH VXUH MXPSHU �-3�� LV VHW WR 520�((3520� EHIRUH PRXQWLQJ WKH
FKLS� ,I WKH VHWWLQJ LV GLIIHUHQW� FKDQJH WKH MXPSHU SLQV DQG ',3 VZLWFK
DFFRUGLQJO\�

� �

�

�

6:�

&RQQHFWRU

6RFNHW �6�� XVHG IRU PRXQWLQJ D PHPRU\ FKLS

',3 6ZLWFK �6:�� XVHG IRU VHWWLQJ WKH W\SH RI PHPRU\

-XPSHU �-3�� XVHG IRU VHWWLQJ WKH VL]H RI PHPRU\

-XPSHU �-3�� XVHG IRU VHWWLQJ WKH W\SH RI PHPRU\

&DXWLRQ ,I WKH ((3520 FKLS LV PRXQWHG WR RU UHPRYHG IURP WKH VRFNHW ZKLOH WKH MXPSHU
SLQ �-3�� LV VHW IRU 5$0� WKH GDWD LQ WKH FKLS ZLOO EH GDPDJHG RU ORVW�

�� 0RXQW WKH FKLS WR WKH VRFNHW� %H VXUH WR PRXQW WKH FKLS ZLWK WKH QRWFKHG
VLGH IDFLQJ OHIW�

�� :KHQ UHSODFLQJ WKH &38 FRYHU� SUHVV GRZQ RQ WKH FRYHU VOLJKWO\ WR HQ�
VXUH WKDW WKH LQWHUQDO FRQQHFWRUV DUH SURSHUO\ FRQQHFWHG� DQG WLJKWHQ WKH
IRXU VFUHZV RQ WKH IURQW FRYHU�

0HPRU\ ,QVWDOODWLRQ 6HFWLRQ �ï�
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�ï� 6\VWHP &RQILJXUDWLRQ
$ &38 FDQ EH XVHG E\ LWVHOI RU LW FDQ EH FRPELQHG ZLWK XS WR WKUHH ([SDQ�
VLRQ ,�2 8QLWV WR LQFUHDVH ,�2 FDSDFLW\� 'HSHQGLQJ RQ \RXU FRQWURO UHTXLUH�
PHQWV� \RX FDQ WKXV XVH D VLJQDO &��+ &38 IRU DV IHZ DV �� ,�2 SRLQWV� RU
\RX FDQ FRPELQH 8QLWV IRU D PD[LPXP RI ��� ,�2 SRLQWV �&��+ &38 SOXV
WKUHH &�� ([SDQVLRQ ,�2 8QLWV��

&38

,�2 8QLW

,�2 8QLW

,�2 8QLW,�2 8QLW

8QLW &RPELQDWLRQV 7KH IROORZLQJ WDEOH VKRZV WKH FRPELQDWLRQV WKDW SURGXFH YDULRXV ,�2 FDSDFL�
WLHV�

7RWDO ,�2 ,QSXWV 2XWSXWV &38 ,�2 8QLW ,�2 8QLW ,�2 8QLW

�� �� � &��+ ��� ��� ���

�� �� �� &��+ ��� ��� ���

�� �� �� &��+ ��� ��� ���

�� �� �� &��+ &��+ ��� ���

�� �� �� &��+ &��+ ��� ���

�� �� �� &��+ ��� ��� ���

�� �� &��+ &��+ ��� ���

�� �� �� &��+ &��+ ��� ���

�� �� �� &��+ &��+ &��+ ���

�� �� �� &��+ &��+ ��� ���

�� �� &��+ &��+ ��� ���

�� �� �� &��+ &��+ &��+ ���

�� �� �� &��+ &��+ ��� ���

�� �� &��+ &��+ &��+ ���

�� �� �� &��+ &��+ &��+ ���

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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7RWDO ,�2 ,�2 8QLW,�2 8QLW,�2 8QLW&382XWSXWV,QSXWV
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�� �� &��+ &��+ &��+ &��+

�� �� &��+ &��+ &��+ &��+
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��� �� �� &��+ &��+ &��+ &��+
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��� ��� �� &��+ &��+ &��+ &��+

��� ��� ��� &��+ &��+ &��+ &��+

��� ��� ��� &��+ &��+ &��+ &��+

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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6(&7,21 �
56����& ,QWHUIDFH

7KLV VHFWLRQ H[SODLQV WKH ZLULQJ DQG FRQQHFWLRQV IRU WKH WKUHH PRGHV RI WKH 56����& LQWHUIDFH� )RU PRGHO QXPEHUV RI WKH
8QLWV DQG WKH FRQQHFWLQJ FDEOHV PHQWLRQHG LQ WKLV VHFWLRQ UHIHU WR $SSHQGL[ $ 6WDQGDUG 0RGHOV�

�ï� +RVW /LQN 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQ 3URJUDP 5HDG�:ULWH 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $6&,, ,�2 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� +RVW /LQN 0RGH

7KH &38 FDQ EH FRQQHFWHG WR HLWKHU RQH +RVW &RPSXWHU RU RQH ),7 DW RQH
WLPH� 7KH IROORZLQJ GLDJUDPV VKRZ WKH FRQQHFWLRQV EHWZHHQ WKH &38 DQG D
+RVW &RPSXWHU RU WKH ),7� $ +RVW &RPSXWHU� DIWHU LW LV FRQQHFWHG WR WKH &38�
FDQ EH FRQQHFWHG WR XS WR �� 3&V�
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6KLHOGHG ZLUH

&BB+
�� 3LQ 7\SH
+RVW &RPSXWHU

),7&BB+

),7���6(7���(

56����&

+RVW
&RPSXWHU

/DGGHU 6XSSRUW
6RIWZDUH

&����6)����(9�
���µ )'
&����6)����(9�
����µ )'

&RQQHFWLQJ &DEOH 7KH PD[LPXP FDEOH OHQJWK EHWZHHQ WKH &38 DQG D +RVW
&RPSXWHU RU WKH ),7 LV �� P�

+RVW /LQN 0RGH 6HFWLRQ �ï�
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+RVW &RPSXWHU � 3&V
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6KLHOGHG ZLUH

&BB+ &38

/LQN $GDSWHU
�� 3LQ 7\SH
+RVW &RPSXWHU /LQN $GDSWHU

/LQN $GDSWHU

$Q DGGLWLRQDO /LQN
$GDSWHU RU +RVW
FRPSXWHU

56����&

8VLQJ D /LQN $GDSWHU� WKH +RVW &RPSXWHU FDQ EH FRQQHFWHG WR RWKHU &�VHULHV
3&V YLD D +RVW /LQN 8QLW� RU WR DGGLWLRQDO 0LQL +�W\SH 3&V YLD WKH 56����&
LQWHUIDFH� 8S WR �� DGGLWLRQDO &�VHULHV 3&V FDQ EH FRQQHFWHG WR WKH +RVW
&RPSXWHU� 7KH LOOXVWUDWLRQ EHORZ LOOXVWUDWHV WKLV FRQILJXUDWLRQ� )RU GHWDLOV
DERXW WKH /LQN $GDSWHU� UHIHU WR WKH /LQN $GDSWHU 2SHUDWLRQ 0DQXDO DQG ,Q�
VWDOODWLRQ *XLGH�

+RVW /LQN 0RGH 6HFWLRQ �ï�
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56����&

56����

56����

56����&

/LQN $GDSWHU
�*�$��$/�����3�

/LQN $GDSWHU
�*�$��$/�����3�

/LQN $GDSWHU
�*�$��$/���

&��+ &38
56����&

56����

/LQN $GDSWHU
�*�$��$/�����3�

&��+ &38

/LQN $GDSWHU
�*�$��$/���

56����&

56����

/LQN $GDSWHU
�*�$��$/�����3�

&��+ &38

/LQN $GDSWHU
�*�$��$/���

56���� 56���� 56����

/LQN $GDSWHU
�*�$��$/���

/LQN $GDSWHU
�*�$��$/���

56���� 56���� 56����

56���� 56���� 56����

56����

56����

&���+ &38

&����&����+
&38

&����+ &38

&��� &38

6<60$& :$<

5DFN�PRXQWLQJ
+RVW /LQN 8QLW
�&���+�/.���� 5DFN�PRXQWLQJ

+RVW /LQN 8QLW
�&����/.����

5DFN�PRXQWLQJ
+RVW /LQN 8QLW
�&����/.����

&38�PRXQWLQJ
+RVW /LQN 8QLW
��*�$��/.����(9��

/LQN $GDSWHU
�*�$��$/���

/LQN $GDSWHU
�*�$��$/���

&RQQHFWLQJ &DEOH:KHQ XVLQJ WKH 56����& LQWHUIDFH WKH PD[LPXP FDEOH
OHQJWK LV �� P� :KHQ XVLQJ WKH 56���� LQWHUIDFH WKH PD[LPXP FDEOH OHQJWK
LV H[WHQGHG WR ��� P� (DFK EUDQFK FDEOH EHWZHHQ WKH DGDSWHU DQG WKH +RVW
/LQN 8QLW PXVW EH OHVV WKDQ �� P�

+RVW /LQN 0RGH 6HFWLRQ �ï�
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�ï� $SSOLFDWLRQ 3URJUDP 5HDG�:ULWH 0RGH
7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WKH FRQQHFWLRQ EHWZHHQ WKH &38 DQG WKH
3520 :ULWHU� 7KHUH LV D FKRLFH RI WZR WUDQVIHU IRUPDWV� ,QWHO +(; IRUPDW RU
0RWRUROD 6 )RUPDW�

&38 � 3520 :ULWHU
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&BB+ &38 3520 :ULWHU

6KLHOGHG ZLUH

&RQQHFWLQJ &DEOH 7KH PD[LPXP FDEOH OHQJWK EHWZHHQ WKH &38 DQG WKH
3520 :ULWHU LV �� P� %HIRUH PDNLQJ RU XVLQJ WKH FDEOH� YHULI\ WKH SLQRXW RI
WKH 3520 :ULWHU EHLQJ XVHG�

�ï� $6&,, ,�2 0RGH
$6&,, ,�2 PRGH FDQ EH XVHG WR FRPPXQLFDWH IURP WKH XVHU SURJUDP ZLWK
H[WHUQDO GHYLFHV WKDW DUH HTXLSSHG ZLWK DQ 56����& LQWHUIDFH� 7KH IROORZLQJ
LQVWUXFWLRQV FDQ EH XVHG IRU ��ZD\ KDOI�GXSOH[ FRPPXQLFDWLRQV LQ $6&,, ,�2
PRGH� /21* 0(66$*( ï /06*����� 56����& 3257 287387 ï
3287����� DQG 56����& 3257 ,1387 ï 3,1�����

7KH IROORZLQJ GLDJUDPV VKRZ WKH FRQQHFWLRQV EHWZHHQ WKH &38 DQG WKH 'LV�
SOD\ 7HUPLQDO 8QLW DQG WKH FRQQHFWLRQV EHWZHHQ WKH &38 DQG D SULQWHU�

$6&,, ,�2 0RGH 6HFWLRQ �ï�
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&38 � 'LVSOD\ 7HUPLQDO
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&RQQHFWLQJ &DEOH 7KH PD[LPXP FDEOH OHQJWK EHWZHHQ WKH &38 DQG WKH
'LVSOD\ 7HUPLQDO 8QLW RU SULQWHU LV �� P�
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&BB+ &38 3ULQWHU

6KLHOGHG ZLUH

&RQQHFWLQJ &DEOH 7KH PD[LPXP FDEOH OHQJWK EHWZHHQ WKH &38 DQG WKH
'LVSOD\ 7HUPLQDO 8QLW RU SULQWHU LV �� P�

$6&,, ,�2 0RGH 6HFWLRQ �ï�



��

6(&7,21 �
6\VWHP 0HPRU\ $OORFDWLRQ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ DERXW WKH DUHD LQ PHPRU\ DOORFDWHG WR WKH V\VWHP IRU V\VWHP VHWWLQJV DQG UHJLVWUDWLRQ�
HUURU KLVWRU\� DQG LQIRUPDWLRQ UHJDUGLQJ SURJUDP KHDGHUV� YHUVLRQ QXPEHUV� HWF� :KHUH VSHFLILF LQIRUPDWLRQ LV VWRUHG DQG
KRZ LW FDQ DFFHVVHG LV DOVR H[SODLQHG�

�ï� '0:RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP 6HWWLQJV $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP 5HJLVWUDWLRQ $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP 6HWWLQJV�5HJLVWUDWLRQ $UHD %LW $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (UURU +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8VHU 3URJUDP +HDGHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� '0 :RUG $OORFDWLRQ
:RUGV '0 ���� WKURXJK ���� DQG '0 ���� WKURXJK ���� LQ PHPRU\ DUH
DOORFDWHG DV WKH V\VWHP DUHD IRU 0LQL +�VHULHV 3&V� 7KLV DUHD LV XVHG WR
VWRUH V\VWHP VHWWLQJV� HUURU KLVWRU\� WKH UHJLVWHUHG V\VWHP VHWWLQJV� DQG WKH
DSSOLFDWLRQ SURJUDP KHDGHU� 7KH IROORZLQJ WDEOH H[SODLQV WKH FRQWHQW RI WKH
V\VWHP DUHD� 7KLV DUHD LQ PHPRU\ FDQQRW EH XVHG DV GDWD PHPRU\�

)RU GHWDLOV DERXW HDFK GDWD DUHD UHIHU WR WKH 0LQL +�VHULHV 2SHUDWLRQ 0DQXDO�

'0 ZRUG QXPEHU 1DPH )XQFWLRQ

���� WKURXJK ���� 6\VWHP VHWWLQJV
DUHD

6HWV WKH RSHUDWLRQ PRGH RI WKH 3&

���� WKURXJK ���� 1RW XVHG ï

���� WKURXJK ���� (UURU KLVWRU\ 6WRUHV WKH HUURU KLVWRU\ �WLPH DQG W\SH
RI HUURU� RI WKH PRVW UHFHQW WHQ HUURUV�
,I WKH &38 GRHV QRW KDYH D 5HDOWLPH
&ORFN� WKH WLPH WKH HUURU RFFXUUHG ZLOO
QRW EH UHFRUGHG�

���� WKURXJK ���� 6\VWHP UHJLVWUDWLRQ
DUHD

%DFNV XS WKH V\VWHP VHWWLQJV DUHD� ,I
(3520 RU ((3520 LV XVHG� D
EDWWHU\ LV QRW QHHGHG LQ RUGHU WR
EDFNXS�

���� WKURXJK ���� 1RW XVHG ï

���� WKURXJK ���� $SSOLFDWLRQ SURJUDP
KHDGHU

5HJLVWHUV WKH WLWOH� YHUVLRQ� DQG WKH
GDWH WKH SURJUDP ZDV FUHDWHG E\ WKH
XVHU�

�ï� 6\VWHP 6HWWLQJV $UHD
7KH V\VWHP VHWWLQJV DUHD �'0 ���� WKURXJK '0 ����� VHWV WKH RSHUDWLRQ
PRGH RI WKH 3& DQG RI WKH 56����& LQWHUIDFH� VHUYLFH WLPHV� HWF� 7KH IROORZ�
LQJ WDEOH VKRZV WKH IXQFWLRQ RI HDFK ZRUG LQ WKLV DUHD� ,I WKH VHWWLQJ LV LQFRU�
UHFW WKH 3& ZLOO QRW RSHUDWH SURSHUO\�

)XQFWLRQ :RUG

&38 VHWWLQJV '0 ���� WKURXJK '0 ����

+LJK�VSHHG &RXQWHU DQG GDWD WDEOH '0 ���� WKURXJK '0 ����

56����& LQWHUIDFH FRPPXQLFDWLRQ VWDWXV DQG
RSHUDWLRQ PRGH

'0 ���� WKURXJK '0 ����

$IWHU ZULWLQJ RU HGLWLQJ WKH V\VWHP VHWWLQJV� H[HFXWH ´6<67(0 6(77,1*µ� %\
GRLQJ WKLV D VXP RI WKH ZRUGV '0 ���� WKURXJK '0 ���� LV PDGH DXWRPDWL�
FDOO\� :KHQ SRZHU LV VXSSOLHG WR WKH 3&� WKH VXP YDOXH PDGH E\ H[HFXWLQJ
´6<67(0 &200$1'µ LV XVHG DV D FKHFNVXP WR YHULI\ WKDW WKH V\VWHP VHW�
WLQJV DUH IUHH IURP HUURUV� ,I DQ HUURU LV IRXQG ´6<67(0 (5525 )$/ �)µ LV
GLVSOD\HG RQ WKH 3URJUDPPLQJ &RQVROH�

�ï� 6\VWHP 5HJLVWUDWLRQ $UHD
7KH V\VWHP UHJLVWUDWLRQ DUHD �'0 ���� WKURXJK '0 ����� LV SURYLGHG DV D
EDFNXS RI WKH V\VWHP VHWWLQJV� 1RWH WKDW WKH ZRUG QXPEHUV RI WKH V\VWHP
VHWWLQJV DUHD FRUUHVSRQG WR WKH ZRUG QXPEHUV RI WKH V\VWHP UHJLVWUDWLRQ DUHD
�'0 ��;; � '0 ��;;�� ,I WKH VHWWLQJ LV LQFRUUHFW WKH 3& ZLOO QRW RSHUDWH SURS�
HUO\�

6\VWHP 5HJLVWUDWLRQ $UHD 6HFWLRQ �ï�



��

)XQFWLRQ :RUG

,QLWLDO RSHUDWLRQ PRGH '0 ����

6FDQ WLPH H[FHHGHG GHWHFWLRQ '0 ����

3URJUDPPLQJ &RQVROH VHUYLFH WLPH '0 ����

56����& LQWHUIDFH VHUYLFH WLPH '0 ����

3URJUDPPLQJ &RQVROH PHVVDJH '0 ����

+LJK�VSHHG &RXQWHU DQG GDWD WDEOH '0 ���� WKURXJK '0 ����

56����& LQWHUIDFH FRPPXQLFDWLRQ VWDWXV DQG
RSHUDWLRQ PRGH

'0 ���� WKURXJK '0 ����

7R WUDQVIHU WKH V\VWHP VHWWLQJV WR WKH V\VWHP UHJLVWUDWLRQ DUHD� H[HFXWH
´6<67(0 5(*,675$7,21µ� %\ H[HFXWLQJ µ6<67(0 5(*,675$7,21µ WKH
VXP RI WKH ZRUGV '0 ���� WKURXJK '0 ���� LV PDGH DXWRPDWLFDOO\� :KHQ
SRZHU LV VXSSOLHG WR WKH 3&� WKH VXP YDOXH PDGH E\ H[HFXWLQJ µ6<67(0
5(*,675$7,21µ LV XVHG DV D FKHFNVXP WR YHULI\ WKDW WKH V\VWHP VHWWLQJV
DUH IUHH IURP HUURUV� ,I DQ HUURU LV IRXQG ´6<67(0 (5525 )$/ �)µ LV GLV�
SOD\HG RQ WKH 3URJUDPPLQJ &RQVROH� :KHQ DQ HUURU RFFXUV� FKHFN WKH GDWD
RI ERWK DUHDV DQG H[HFXWH ´6<67(0 5(*,675$7,21µ DJDLQ�

2QFH WKH V\VWHP VHWWLQJV DUH WUDQVIHUUHG WR WKH V\VWHP UHJLVWUDWLRQ DUHD� WKH
3& ZLOO RSHUDWH XVLQJ WKH UHJLVWHUHG VHWWLQJV HDFK WLPH SRZHU LV VXSSOLHG WR
WKH 3&� ,I WKH VHWWLQJ LV FKDQJHG EXW QRW UHJLVWHUHG� WKH 3& RSHUDWHV XVLQJ
WKH HGLWHG V\VWHP VHWWLQJ XQWLO WKH SRZHU WR WKH 3& LV 2))� :KHQ SRZHU LV
UH�DSSOLHG WR WKH 3&� WKH 3& ZLOO RSHUDWH XVLQJ WKH SUHYLRXVO\ UHJLVWHUHG VHW�
WLQJ �WKH VHWWLQJ XVHG EHIRUH PRGLILFDWLRQ�� 7R UHWDLQ DQ HGLWHG V\VWHP VHWWLQJ�
EH VXUH WR UHJLVWHU LW LQ WKH V\VWHP UHJLVWUDWLRQ DUHD�

,I \RX KDYH UHJLVWHUHG D V\VWHP VHWWLQJ EXW GR QRW ZDQW WKH V\VWHP VHWWLQJ WR
EH UHJLVWHUHG� H[HFXWH ´6<67(0 5(*,675$7,21 5(/($6(µ WR FDQFHO WKH
´6<67(0 5(*,675$7,21µ FRPPDQG�

1RWH ´6<67(0 5(*,675$7,21 5(/($6(µ LV QRW D YDOLG FRPPDQG ZKHQ DQ
(3520 FKLS LV PRXQWHG LQ WKH &38 RU ZKHQ WKH :ULWH (QDEOH 6ZLWFK LV 2))�

6\VWHP 5HJLVWUDWLRQ $UHD 6HFWLRQ �ï�
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�ï� 6\VWHP &RPPDQGV
7R H[HFXWH V\VWHP FRPPDQGV �´6<67(0 6(77,1*µ� ´6<67(0 5(*,675$�
7,21µ� HWF�� HQWHU WKH SURSHU FRGH WKURXJK ZRUG $5��� ,Q RUGHU WR HQWHU DQG
H[HFXWH WKH FRPPDQGV� ELW $5���� PXVW EH WXUQHG 21 XVLQJ D IRUFHG VHW
RSHUDWLRQ� $ UHVSRQVH FRGH WHOOV \RX ZKHWKHU WKH V\VWHP FRPPDQG LV IUHH
IURP HUURUV�

�� �� �� �� �� ��

5HVSRQVH &RGH
$IWHU HDFK FRPPDQG LV H[HFXWHG�
WKH UHVXOW RI WKH FRPPDQG �ZKHWK�
HU LW ZDV IUHH IURP HUURUV� HWF�� LV
VHW LQ WKHVH ELWV RI ZRUG $5 ���
7KH FRPPDQG H[HFXWLRQ HQG IODJ
LV 21�

$5 ��

&RPPDQG &RGH
:KHQ WKH V\VWHP FRPPDQG LVVXH
HQDEOH ELW LV 21� ZULWH WKH FRP�
PDQG FRGH WR WKHVH ELWV ZLWK D
FKDQJLQJ SUHVHQW YDOXH� 7KH FRP�
PDQG LV WKHQ H[HFXWHG�

&RPPDQG ([HFXWLRQ (QG )ODJ
7KLV ELW LV 21 ZKHQ D FRPPDQG
KDV EHHQ H[HFXWHG� UHJDUGOHVV RI
HUURUV WKDW PD\ KDYH RFFXUUHG�
:KHQ \RX DUH FKHFNLQJ WKH UH�
VSRQVH FRGH� PDNH VXUH WKDW WKLV
ELW LV 21�

6\VWHP &RPPDQG ,VVXH (QDEOH
)ODJ
,Q RUGHU WR LVVXH V\VWHP FRP�
PDQGV� WKLV ELW PXVW EH 21� %H�
FDXVH WKLV ELW LV QRUPDOO\ 2))� LW
PXVW EH VHW 21 E\ D IRUFHG VHW RS�
HUDWLRQ� ,W ZLOO QRW WXUQ 21 XVLQJ DQ
LQVWUXFWLRQ RU E\ FKDQJLQJ WKH SUHV�
HQW YDOXH� :KHQ WKH IRUFHG VHW LV
UHOHDVHG� WKH ELW UHWXUQV WR WKH 2))
VWDWH�

1RW XVHG� 1RW XVHG�

6\VWHP &RPPDQGV 6HFWLRQ �ï�
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&RPPDQG &RGHV
&RPPDQG

&RGH
&RGH 1DPH )XQFWLRQ

� 6<67(0 6(77,1* 6HWV WKH V\VWHP VHWWLQJV LQ WKH V\VWHP
VHWWLQJV DUHD� '0 ���� WKURXJK '0
����� 7KH VXP RI WKH ZRUGV '0 ����
WKURXJK '0 ���� LV PDGH DQG YHULILHG
E\ D FKHFNVXP ZKHQ WKLV FRPPDQG LV
H[HFXWHG�

� 6<67(0 5(*,675$7,21 7UDQVIHUV WKH GDWD LQ WKH V\VWHP
VHWWLQJV DUHD WR WKH V\VWHP
UHJLVWUDWLRQ DUHD� 7KH VXP RI WKH
ZRUGV '0 ���� WKURXJK '0 ���� LV
PDGH DQG YHULILHG E\ D FKHFNVXP
ZKHQ WKLV FRPPDQG LV H[HFXWHG� $5
���� LV 21 ZKHQ WKH FRPPDQG LV
LVVXHG�

� 6<67(0 5(*,675$7,21
5(/($6(

'LVDEOHV V\VWHP UHJLVWUDWLRQ� $5 ����
LV 2)) ZKHQ WKLV FRPPDQG LV LVVXHG�

� 6<67(0 6(77,1* &/($5 &OHDUV DOO RI WKH GDWD LQ WKH V\VWHP
VHWWLQJV DUHD �'0 ���� WKURXJK '0
����� WR �����

� 6<67(0 6(77,1* � 6HWV '0 ���� WKURXJK '0 ���� LQ WKH
V\VWHP VHWWLQJV DUHD� '0 ����
WKURXJK '0 ���� DUH QRW VHW XVLQJ
WKLV FRGH�

� 6<67(0 6(77,1* � 6HWV '0 ���� WKURXJK '0 ���� LQ WKH
V\VWHP VHWWLQJV DUHD� '0 ����
WKURXJK '0 ���� DQG '0 ����
WKURXJK '0 ���� DUH QRW VHW XVLQJ
WKLV FRGH�

� 6<67(0 6(77,1* � 6HWV '0 ���� WKURXJK '0 ���� LQ WKH
V\VWHP VHWWLQJV DUHD� '0 ����
WKURXJK '0 ���� DUH QRW VHW XVLQJ
WKLV FRGH�

5HVSRQVH &RGHV
&RPPDQG

&RGH
&RGH 1DPH 5HPDUNV

� &203/(7(' 7KH V\VWHP FRPPDQG ZDV H[HFXWHG
ZLWKRXW HUURUV�

� 81'(),1(' &200$1' 7KH LVVXHG FRPPDQG ZDV XQGHILQHG�

� :5,7( 3527(&7(' 7KH XVHU SURJUDP �DSSOLFDWLRQ
SURJUDP DUHD� '0 ���� WKURXJK '0
����� LV ZULWH�SURWHFWHG RU WKH
PHPRU\ LV (3520�

� 6<67(0 6(77,1* (5525 7KH VXP RI WKH ZRUGV LQ WKH V\VWHP
VHWWLQJV DUHD ZDV QRW FDOFXODWHG ZKHQ
WKH ´6<67(0 5(*,675$7,21µ ZDV
H[HFXWHG�

6\VWHP &RPPDQGV 6HFWLRQ �ï�
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%HIRUH EHJLQQLQJ WKLV SURFHGXUH FRQQHFW WKH &38 WR D +DQGKHOG 3URJUDP�
PLQJ &RQVROH� D *UDSKLF 3URJUDPPLQJ &RQVROH� RU WKH ),7�

�� �� ���� �� &KDQJH WKH PRGH RI WKH 3& WR 352*5$0 RU 021,725�
�� 7R ZULWH WKH V\VWHP FRPPDQGV� ELW $5 ���� �WKH 6\VWHP &RPPDQG

([HFXWLRQ %LW� PXVW EH 21� +RZHYHU� EHFDXVH WKLV ELW LV XVXDOO\ 2))�
XVH D IRUFHG VHW WR FKDQJH WKH VWDWXV RI WKH ELW WR 21� �,I \RX DUH XVLQJ
WKH 3URJUDPPLQJ &RQVROH� FKDQJH WKH VWDWXV RI WKH ELW WR 21 E\ ,�2
PRQLWRULQJ WKH $5 ���� ELW DQG WKHQ SUHVVLQJ 6+,)7 DQG 6(7�

�� :ULWH WKH V\VWHP FRPPDQG FRGHV WR ZRUG $5 �� E\ FKDQJLQJ WKH SUHV�
HQW YDOXH�

�� :KHQ WKH FRPPDQG LV H[HFXWHG WKH UHVSRQVH FRGH LV VHW� 0DNH VXUH
WKDW WKH 6\VWHP &RPPDQG &RPSOHWLRQ )ODJ �$5 ����� LV 21 DQG WKDW
WKH UHVSRQVH FRGH LV � �PHDQLQJ QR HUURUV�� ,I WKH UHVSRQVH FRGH VKRZV
QR HUURUV� ZULWH WKH QH[W FRGH�

�� 7R FRQWLQXH ZULWLQJ FRPPDQGV� IROORZ VWHSV � WKURXJK ��
�� $IWHU ZULWLQJ WKH FRPPDQGV� UHOHDVH WKH IRUFHG VHW RQ ELW $5 ���� XVLQJ

WKH 3URJUDPPLQJ &RQVROH� *UDSKLF 3URJUDPPLQJ &RQVROH� RU WKH ),7�
1RWH �� 6\VWHP FRPPDQGV FDQQRW EH ZULWWHQ WR $5 �� XQOHVV D IRUFHG VHW KDV

EHHQ H[HFXWHG WR FKDQJH WKH VWDWXV RI WKH ELW WR 21� ,I V\VWHP FRPPDQGV
DUH ZULWWHQ ZLWKRXW FKDQJLQJ WKH VWDWXV RI $5 �� WR 21 RU DUH ZULWWHQ E\
QRW FKDQJLQJ WKH SUHVHQW YDOXH� WKH FRPPDQGV DUH LJQRUHG�

�� :KHQ WKH IRUFHG VHW RQ ELW $5 ���� LV UHOHDVHG� WKH ELW DXWRPDWLFDOO\ UH�
WXUQV WR WKH 2)) VWDWXV�

+RZ WR ([HFXWH 6\VWHP
&RPPDQGV

6\VWHP &RPPDQGV 6HFWLRQ �ï�
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6\VWHP 6HWWLQJ�5HJLVWUDWLRQ 3URFHVV )ORZFKDUW

1R

1R

,VVXH WKH V\VWHP
UHJLVWUDWLRQ FRPPDQG

,V WKH ZULWH HQDEOH
VZLWFK 21"

$UH WKH V\VWHP VHWWLQJ
VXP YDOXHV WKH VDPH"

7KH GDWD LQ WKH V\VWHP
VHWWLQJV DUHD LV WUDQVIHUUHG
WR WKH V\VWHP UHJLVWUDWLRQ

DUHD�

7KH VXP YDOXH RI WKH V\VWHP
UHJLVWUDWLRQ DUHD LV PDGH�

7KH GDWD LQ WKH V\VWHP
VHWWLQJV DUHD LV UHJLVWHUHG�

(QG

5HJLVWUDWLRQ GLVDEOHG�

1R

1R

,V WKH V\VWHP UHJLVWUD�
WLRQ DUHD YDOLG"

7KH V\VWHP VHWWLQJV DUHD
VXP YDOXH LV PDGH�

7KH V\VWHP DUHD GDWD LV
VHW LQ WKH V\VWHP�

(QG

,VVXH WKH V\VWHP
VHWWLQJ FRPPDQG

6XSSO\ SRZHU WR WKH
3&�

$UH WKH VXP YDOXHV RI
WKH V\VWHP UHJLVWUD�
WLRQ DUHD WKH VDPH"

7KH GDWD LQ WKH V\VWHP
UHJLVWUDWLRQ DUHD LV WUDQV�
IHUUHG WR WKH V\VWHP VHW�

WLQJV DUHD�

<HV

<HV

$UH WKH VXP YDOXHV RI
WKH V\VWHP UHJLVWUD�
WLRQ DUHD WKH VDPH"

7KH HUURU PHVVDJH LV GLV�
SOD\HG� $5 ���� LV 21�

7KH QHZ GDWD LV QRW UHJLV�
WHUHG� 7KH V\VWHP VHWWLQJ
FKDQJHV WR D GHIDXOW YDOXH

DQG LV VHW�

<HV

<HV

<HV

(QG

(QG

7KH UHJLVWHUHG GDWD LV LQ�
YDOLG�

,VVXH WKH UHJLVWUDWLRQ
UHOHDVH FRPPDQG�

�ï� 6\VWHP 6HWWLQJV�5HJLVWUDWLRQ $UHD %LW $OORFDWLRQ
7KH V\VWHP VHWWLQJV DQG D EDFNXS RI WKH V\VWHP VHWWLQJV �LQ WKH UHJLVWUDWLRQ
DUHD� DUH VWRUHG LQ ZRUGV '0 ���� WKURXJK '0 ���� DQG '0 ���� WKURXJK
'0���� �UHJLVWUDWLRQ DUHD�� 7KH SURFHHGLQJ WDEOHV H[SODLQ WKH IXQFWLRQ RI
HDFK ZRUG DQG WKH VHWWLQJV WKDW FDQ EH DSSOLHG WR HDFK ZRUG�

$IWHU PDNLQJ FKDQJHV WR WKH V\VWHP VHWWLQJV� EH VXUH WR H[HFXWH 6<67(0
6(77,1* WR VHW WKH GDWD LQ WKH V\VWHP VHWWLQJV DUHD� 2QFH WKH V\VWHP VHW�
WLQJV KDYH EHHQ WHVWHG DQG GHEXJJHG� H[HFXWH 6<67(0 5(*,675$7,21 WR
UHJLVWHU WKH V\VWHP VHWWLQJV LQ WKH V\VWHP UHJLVWUDWLRQ DUHD �V\VWHP VHWWLQJ

6\VWHP 6HWWLQJV�5HJLVWUDWLRQ $UHD %LW $OORFDWLRQ 6HFWLRQ �ï�
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EDFNXS�� %\ GRLQJ WKLV� WKH V\VWHP VHWWLQJV ZLOO QRW EH ORVW ZKHQ WKH SRZHU WR
WKH 3& LV 2))�

:KHQ PDNLQJ WKH V\VWHP VHWWLQJV� EH VXUH WR DSSO\ WKH FRUUHFW VHWWLQJ WR
HDFK ZRUG� ,I DQ LQFRUUHFW VHWWLQJ LV DSSOLHG� D VHWWLQJ HUURU RFFXUV FDXVLQJ
WKH ELWV RI ZRUGV $5 �� DQG $5 �� WR WXUQ 21� $W WKLV WLPH� WKH HDFK ZRUG LQ
WKH V\VWHP VHWWLQJV DUHD LV ���

1RWH 7KH 'HIDXOW VHWWLQJV DUH VHW DW WKH IDFWRU\ DQG ZLOO EH XVHG LI WKH VHWWLQJV DUH
QRW FKDQJHG E\ WKH XVHU� 7KH V\VWHP ZLOO DOVR UHYHUW WR WKHVH VHWWLQJV LI WKH
FRQWHQW RI PHPRU\ LV ORVW� H�J�� ZKHQ DQ )$/ HUURU RI �( LV JHQHUDWHG�

%LW $OORFDWLRQ

:RUG %LW 1R� )XQFWLRQ 'HIDXOW

'0 ����
�'0 �����

�� WKURXJK �� ,QLWLDO RSHUDWLRQ PRGH
�%LWV � WKURXJK �� PXVW EH �� WR PDNH WKH LQLWLDO RSHUDWLRQ YDOLG��
�� 3URJUDP PRGH
�� 0RQLWRU 0RGH
�� 5XQ PRGH

3URJUDPPLQJ
&RQVROH NH\
VZLWFK PRGH

�� WKURXJK �� ,QLWLDO RSHUDWLRQ PRGH VHWWLQJ
/HWV \RX VHW WKH RSHUDWLRQ PRGH ZLWK WKH 3URJUDPPLQJ &RQVROH E\
GHIDXOW RU WKURXJK WKH &38�
�� 3URJUDPPLQJ &RQVROH NH\ LQSXW
�� 5HVXPHV WKH PRGH �LQ $5 ��� WKDW ZDV YDOLG EHIRUH WKH

SRZHU ZDV WXUQHG 2))
�� 7KH LQLWLDO RSHUDWLRQ PRGH VHW LQ ELWV � WKURXJK ��

'0 ����
�'0 �����

�� WKURXJK �� 6FDQ WLPH H[FHHGHG GHWHFWLRQ
�,Q RUGHU WR VHW ELWV �� WKURXJK ��� VHW ELWV �� WKURXJK �� WR ����
6HW WKH WLPH DW ZKLFK H[FHHGHG VFDQ WLPH ZLOO EH GHWHFWHG�
6HW WKH YDOXH ZLWK %&'�
%&' ��� WKURXJK ��� [ �� PV�� WKURXJK ��� PV�

��� PV �IL[HG�

�� WKURXJK �� 6FDQ WLPH H[FHHGHG GHWHFWLRQ �YDOLG�LQYDOLG�
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�� WKURXJK �� 3URJUDPPLQJ &RQVROH VHUYLFH WLPH
�,Q RUGHU WR VHW ELWV �� WKURXJK ��� VHW ELWV �� WKURXJK �� WR ����
(QWHU WKH 3URJUDPPLQJ &RQVROH VHUYLFH WLPH LQ %&' ��� WKURXJK
���� 7KLV QXPEHU LV WKH SHUFHQWDJH RI WKH VFDQ WLPH WKDW LV GHILQHG
DV 3URJUDPPLQJ &RQVROH VHUYLFH WLPH�
([DPSOH� (QWHU WKH QXPEHU ��� ,I WKH VFDQ WLPH LV �� PV� WKH
3URJUDPPLQJ 6HUYLFH WLPH LV ��� PV ��� PV [ ���  ��� PV��

�� �IL[HG�

�� WKURXJK �� 3URJUDPPLQJ &RQVROH VHUYLFH WLPH �YDOLG�LQYDOLG�
�� ,QYDOLG �7KH SHUFHQWDJH LV IL[HG DV ��� ,I �� RI WKH VFDQ
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WLPH LV � PV�

�� 9DOLG �7KLV SHUFHQWDJH LV WKH YDOXH VHW LQ ELWV �� WKURXJK
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56����& LQWHUIDFH VHUYLFH WLPH�
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WLPH LV OHVV WKDQ � PV� WKH 56����& LQWHUIDFH VHUYLFH
WLPH LV � PV�

�� 9DOLG �7KLV SHUFHQWDJH LV WKH YDOXH VHW LQ ELWV �� WKURXJK
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+LJKHU EDXG UDWHV PD\ SURGXFH HUURUV LQ 56ï���& FRPPXQLFDWLRQV LI ERWK 56ï���& LQWHUIDFH DQG 3HULSKHUDO ,QWHUIDFH
8QLW DUH XVHG�

�ï� (UURU +LVWRU\

$V DQ HUURU RFFXUV� LQIRUPDWLRQ DERXW WKH HUURU �GDWH� KRXU� PLQXWH� DQG VH�
FRQG WKH HUURU RFFXUUHG� W\SH RI HUURU� DQG WKH QXPEHU RI HUURUV� LV VWRUHG LQ
WKH HUURU VWRUDJH DUHD� ZRUGV '0 ���� WKURXJK '0 ����� 7HQ HUURUV FDQ EH
VWRUHG DW D WLPH� WKH WHQWK HUURU EHLQJ WKH PRVW UHFHQW� :RUG $5 ���� UH�
FRUGV WKH QXPEHU RI HUURUV�

%LW $5 ���� GHWHUPLQHV ZKHWKHU HUURUV DUH VWRUHG RU QRW� :KHQ ELW $5 ����
LV 21� HUURU LQIRUPDWLRQ LV UHFRUGHG LQ WKH HUURU VWRUDJH DUHD� %HFDXVH D
PD[LPXP RI WHQ HUURUV FDQ EH VWRUHG DW D WLPH� WKH HOHYHQWK� WZHOIWK� HWF� HU�
URUV DUH QRW UHFRUGHG� XQOHVV WKH HUURU KLVWRU\ VKLIW ELW LV 21� :KHQ WKLV ELW LV
21� WKH WHQ HUURUV DUH VKLIWHG WR DFFRPPRGDWH WKH QHZ HUURUV� 7KH ROGHVW
HUURU LV GLVFDUGHG�

7KH IROORZLQJ WDEOHV VKRZ WKH W\SHV RI HUURUV WKDW RFFXU DQG WZR FDWHJRULHV
RI HUURUV� HUURUV DQG IDWDO HUURUV� $ IDWDO HUURU UHIHUV WR DQ HUURU WKDW KDV UHQ�
GHUHG WKH PDFKLQH LQRSHUDEOH� $W WKLV WLPH WKH PDFKLQH PXVW EH UHVHW� (UURUV
WKDW DUH QRW GHILQHG DV IDWDO HUURUV GR QRW UHTXLUH WKH PDFKLQH WR EH UHVHW�

1RWH �� 7KH GDWH� KRXU� PLQXWH� DQG VHFRQG DUH VWRUHG LQ ZRUGV $5 �� DQG ���
+RZHYHU� WKHVH ZRUGV DUH RQO\ DYDLODEOH LQ &38V WKDW KDYH D UHDOWLPH
FORFN�

�� ,I \RX DUH XVLQJ D &38 ZLWK D UHDOWLPH FORFN� PDNH VXUH WKDW WKH FORFN LV
VHW SURSHUO\� RWKHUZLVH WKH HUURUV �GDWH� KRXU� PLQXWH� DQG VHFRQG� ZLOO EH
UHFRUGHG LQ WKH HUURU VWRUDJH DUHD LQFRUUHFWO\�

)DWDO (UURU (UURU &RGH

0HPRU\ HUURU )�
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%\ WXUQLQJ ELW $5 ���� 21� WKH HUURUV DUH VKLIWHG WR DFFRPPRGDWH WKH PRVW
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2)) 7KH ILUVW WHQ HUURUV DUH UHFRUGHG� $Q\ RWKHU

HUURU �HOHYHQWK� WZHOIWK� HWF�� DUH QRW UHFRUGHG�
21 7KH WHQ PRVW UHFHQW HUURUV DUH UHFRUGHG�

7KH QXPEHU RI HUURUV WKDW KDYH RFFXUUHG �XS WR WHQ� LV VWRUHG LQ ZRUG '0
����� 7R UHVHW WKH HUURU FRXQWHU� WXUQ ELW $5 ���� 2))� 21 DQG 2)) DJDLQ�
2QFH $5 ���� LV WXUQHG 2))� ZRUG '0 ���� LV UHVHW WR ���� DQG ZRUGV '0
���� WKURXJK '0 ���� DUH LQLWLDOL]HG� 8VH WKH IROORZLQJ WDEOH DV D UHIHUHQFH
IRU UHPHPEHULQJ WKH IXQFWLRQ RI WKH ZRUGV DQG ELWV GHVFULEHG LQ WKLV VHFWLRQ�
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6WRUHV HUURUV �XS WR WHQ�

(UURU +LVWRU\ 6KLIW %LW �$5
�����

(UURU &RXQWHU ,QLWLDOL]DWLRQ

(UURU 6WRUDJH $UHD 6HFWLRQ �ï�



��

�ï� 8VHU 3URJUDP +HDGHU
,I \RX DUH XVLQJ D &38 ZLWK D UHDOWLPH FORFN� WKH GDWD LQ ZRUGV '0 ����
WKURXJK '0 ���� LV VHW DXWRPDWLFDOO\ LI WKH SURJUDP LV UHZULWWHQ RU GHOHWHG�

,I \RX DUH XVLQJ D SURJUDP WKDW ZDV FUHDWHG LQ D 3& RWKHU WKDQ D 0LQL +�VH�
ULHV 3&� WKH GDWH WKH SURJUDP ZDV FUHDWHG ZLOO QRW EH UHQHZHG ZKHQ LW LV
WUDQVIHUUHG WR D 0LQL�+ VHULHV 3&� 7KH GDWH LV UHQHZHG RQO\ ZKHQ WKH SUR�
JUDP LV ZULWWHQ� HGLWHG� RU GHOHWHG XVLQJ WKH 3URJUDPPLQJ &RQVROH RU ZKHQ
WKH SURJUDP LV ZULWWHQ RU GHOHWHG XVLQJ WKH ),7 RU WKH *UDSKLF 3URJUDPPLQJ
&RQVROH�

:RUG %LW 1R� &RQWHQW

'0 ���� �� WKURXJK �� 9HUVLRQ QXPEHU LQ %&'
([DPSOH� ��  9HUVLRQ ���

�� WKURXJK �� ,QGLFDWHV ZKHWKHU WKH WLWOH DQG YHUVLRQ DUH YDOLG
RU LQYDOLG�
�$ YDOLG
2WKHU LQYDOLG

'0 ���� WKURXJK
'0 ����

�� WKURXJK �� 7LWOH RI WKH SURJUDP LQ $6&,, FRGH
�XS WR HLJKW FKDUDFWHUV�
([DPSOH� /,1�����

)RU PRUH LQIRUPDWLRQ DERXW $6&,, FRGHV UHIHU
WR WKH 0LQL +�VHULHV 2SHUDWLRQ 0DQXDO�

+ / + / + / + /

'0 ���� '0 ���� '0 ���� '0 ����

'� %� '' �� �� �' �� ��

'0 ���� �� WKURXJK �� 6HFRQG WKH SURJUDP ZDV FUHDWHG

�� WKURXJK �� 0LQXWH WKH SURJUDP ZDV FUHDWHG

'0 ���� �� WKURXJK �� +RXU WKH SURJUDP ZDV FUHDWHG

�� WKURXJK �� 'D\ WKH SURJUDP ZDV FUHDWHG

'0 ���� �� WKURXJK �� 0RQWK WKH SURJUDP ZDV FUHDWHG

�� WKURXJK �� <HDU WKH SURJUDP ZDV FUHDWHG

'0 ���� WKURXJK
'0 ����

�� WKURXJK �� 1RW XVHG

'LVSOD\ WKH SURJUDP KHDGHU RQ 3URJUDPPLQJ &RQVROH E\ SUHVVLQJ &/($5
DQG 6+,)7 SOXV 021,725� 7KH SURJUDP KHDGHU FRQVLVWV RI WKH SURJUDP
WLWOH� YHUVLRQ QXPEHU� DQG GDWH DQG WLPH WKH SURJUDP ZDV FUHDWHG�

�����

>/,1�����@ 9���
�������� �����

'LVSOD\

3URJUDP WLWOH

9HUVLRQ 1R�

.H\ VHTXHQFH

&/5

6+,)7 02175

3URJUDP UHJLVWUDWLRQ GDWH

'LVSOD\LQJ WKH 3URJUDP
+HDGHU

8VHU 3URJUDP +HDGHU 6HFWLRQ �ï�



��

3URJUDP WLWOH >/,1�����@ 7KH WLWOH RI WKH SURJUDP �XS WR HLJKW FKDUDFWHUV� LV
VWRUHG LQ $6&,, FKDUDFWHUV LQ ZRUGV '0 ���� WKURXJK '0 ����� ,Q RUGHU WR
GLVSOD\ WKH WLWOH RI WKH SURJUDP� PDNH VXUH WKDW WKH KLJKHU HLJKW ELWV RI ZRUG
'0 ���� DUH VHW WR �$� $Q\ VHWWLQJ RWKHU WKDQ �$ PDNHV WKH WLWOH RI WKH SUR�
JUDP LQYDOLG DQG GLVSOD\V WKH WLWOH DV >@�

9HUVLRQ QXPEHU 9��� 7KH YHUVLRQ QXPEHU LV VWRUHG LQ %&' LQ WKH ORZHU
HLJKW ELWV RI '0 ����� %H VXUH WKDW WKH KLJKHU HLJKW ELWV RI ZRUG '0 ���� DUH
VHW WR �$� RWKHUZLVH WKH YHUVLRQ LV LQYDOLG DQG GLVSOD\HG DV > � 9�@�

3URJUDP UHJLVWUDWLRQ GDWH �������� ����� 7KH \HDU� PRQWK� GD\� KRXU� PLQ�
XWH DQG VHFRQG LV VWRUHG LQ ZRUGV '0 ���� WKURXJK '0 ����� 7KH VHFRQG�
KRZHYHU� LV QRW GLVSOD\HG�

8VHU 3URJUDP +HDGHU 6HFWLRQ �ï�



��

6(&7,21 �
,QVWDOODWLRQ (QYLURQPHQW

7KLV VHFWLRQ GHWDLOV WKH QHFHVVDU\ HQYLURQPHQW DQG FRQGLWLRQV IRU LQVWDOOLQJ WKH 3&� )RU VSHFLILF LQVWUXFWLRQV RQ ZLULQJ
IRU ,�2 DQG SRZHU UHIHU WR 6HFWLRQ � :LULQJ�

�ï� $PELHQW &RQGLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RROLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 0RXQWLQJ 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 3HULSKHUDO ,QWHUIDFH 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 56����& ,QWHUIDFH &RQQHFWRU �&��+�&��+�&��+� ��� � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &��+ 0RXQWLQJ +HLJKW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� ',1 5DLO 0RXQWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'XFW :RUN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3UHYHQWLQJ 1RLVH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� $PELHQW &RQGLWLRQV
'R QRW LQVWDOO WKH &��+�&��+�&��+�&��+ LQ DQ\ RI WKH IROORZLQJ ORFDWLRQV�
'RLQJ VR ZLOO DIIHFW 3& OLIH DQG PD\ DIIHFW RSHUDWLQJ SHUIRUPDQFH�

� /RFDWLRQV VXEMHFW WR DPELHQW WHPSHUDWXUHV ORZHU WKDQ ��& RU KLJKHU WKDQ
���&�

� /RFDWLRQV VXEMHFW WR GUDVWLF WHPSHUDWXUH FKDQJHV RU FRQGHQVDWLRQ�
� /RFDWLRQV VXEMHFW WR DPELHQW KXPLGLW\ ORZHU WKDQ ��� RU KLJKHU WKDQ ����
� /RFDWLRQV VXEMHFW WR FRUURVLYH RU IODPPDEOH JDVHV�
� /RFDWLRQV VXEMHFW WR H[FHVVLYH GXVW �HVSHFLDOO\ LURQ GXVW� RU FKORULGH�
� /RFDWLRQV WKDW ZRXOG VXEMHFW WKH &38 WR GLUHFW VKRFN RU YLEUDWLRQ�
� /RFDWLRQV WKDW ZRXOG VXEMHFW WKH 3& WR ZDWHU� RLO� RU FKHPLFDO UHDJHQWV�
� /RFDWLRQV H[SRVHG WR GLUHFW VXQOLJKW�

�ï� &RROLQJ
7KHUH DUH WZR SRLQWV WR FRQVLGHU LQ RUGHU WR HQVXUH WKDW WKH 3& GRHV QRW
RYHUKHDW� 7KH ILUVW LV WKH FOHDUDQFH EHWZHHQ 5DFNV� DQG WKH VHFRQG LV LQVWDO�
ODWLRQ RI D FRROLQJ IDQ�

&OHDUDQFH %HWZHHQ 5DFNV 7KH 8QLWV QHHG WR KDYH VXIILFLHQW URRP EHWZHHQ WKHP WR DOORZ IRU ,�2 ZLULQJ�
DQG DGGLWLRQDO URRP WR HQVXUH WKDW WKH ,�2 ZLULQJ GRHV QRW KDPSHU FRROLQJ�
+RZHYHU� WKH 8QLWV PXVW EH PRXQWHG FORVH HQRXJK VR WKDW WKH OHQJWK RI WKH
&RQQHFWLQJ &DEOH EHWZHHQ DQ\ WZR 8QLWV GRHV QRW H[FHHG �� P� DQG WKH
WRWDO OHQJWK RI WKH &RQQHFWLQJ &DEOHV EHWZHHQ DOO 8QLWV GRHV QRW H[FHHG ��
P� $V D JHQHUDO UXOH� DERXW �� WR ��� PP VKRXOG EH OHIW EHWZHHQ DQ\ WZR
8QLWV�

&RROLQJ )DQ $ FRROLQJ IDQ LV QRW DOZD\V QHFHVVDU\� EXW PD\ EH QHHGHG LI WKH 3& LV
PRXQWHG LQ D ZDUP RU HQFORVHG DUHD RU RYHU D VRXUFH RI KHDW� $OWKRXJK LW LV
EHVW WR DYRLG LQVWDOOLQJ WKH 3& LQ D ZDUP DUHD� XVH D FRROLQJ IDQ� DV VKRZQ LQ
WKH IROORZLQJ LOOXVWUDWLRQ� WR PDLQWDLQ WKH DPELHQW WHPSHUDWXUH ZLWKLQ VSHFLIL�
FDWLRQV� 5HIHU WR $SSHQGL[ % 6SHFLILFDWLRQV IRU VSHFLILHG WHPSHUDWXUHV�

3&

)DQ

&RQWURO 3DQHO

�ï� 0RXQWLQJ 5HTXLUHPHQWV
7KH 3& FRQVLVWV RI IURP RQH WR IRXU 8QLWV� 0RXQW WKH 8QLWV YHUWLFDOO\� RQH
DERYH WKH RWKHU ZLWK WKH &38 XSSHUPRVW� RU KRUL]RQWDOO\� PRXQWHG OHIW WR
ULJKW� DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQV� 'R QRW PRXQW D 8QLW RQ LWV VLGH�
7KH 8QLW VKRXOG EH PRXQWHG ZLWK WKH SULQWLQJ RQ WKH IURQW SDQHO RULHQWHG DV LW
ZRXOG QRUPDOO\ EH UHDG� 7KH 3& FDQ EH PRXQWHG XVLQJ D ',1 5DLO RU
PRXQWHG GLUHFWO\ WR DQ\ VWXUG\ VXSSRUW PHHWLQJ WKH HQYLURQPHQWDO VSHFLILFD�
WLRQV OLVWHG LQ $SSHQGL[ % 6SHFLILFDWLRQV� $V \RX DUH PRXQWLQJ WKH 8QLWV� EH
VXUH WR DOORZ VXIILFLHQW VSDFH IRU YHQWLODWLRQ DQG PDLQWHQDQFH�

0RXQWLQJ 5HTXLUHPHQWV 6HFWLRQ �ï�
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9HUWLFDO 0RXQWLQJ

%

&38

��0�

&'

$

,�2 8QLW &'

*��� *��0�

+RUL]RQWDO 0RXQWLQJ

%

$

%

$

' &

(���

(

�

)

&38 ,�2 8QLW

��0� ��0�

&38 RU
,�2 8QLW

$ % & ' ( ) *

&��+ ������� PP ��� PP ������� PP ��� PP �� WR �� PP � PP �� WR ��� PP

&��+ ������� PP ��� PP ������� PP ��� PP �� WR �� PP � PP �� WR ��� PP

&��+ ������� PP ��� PP ������� PP ��� PP �� WR �� PP � PP �� WR ��� PP

&��+ ������� PP ��� PP ������� PP ��� PP �� WR �� PP �� PP �� WR ��� PP

%

$

3HULSKHUDO ,QWHUIDFH 8QLW

0RXQWHG ZLWKRXW ',1 5DLO

&38 $ %

&��+�&��+�&��+ �� ���

&��+ �� ���

0RXQWLQJ 5HTXLUHPHQWV 6HFWLRQ �ï�
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K

',1 UDLO

3HULSKHUDO ,QWHUIDFH 8QLW

0RXQWHG ZLWK ',1 5DLO

5DLO K

3)3���1 ��� PP

3)3����1

3)3����1� �� PP

�ï�ï� 3HULSKHUDO ,QWHUIDFH 8QLW
:KHQ PRXQWLQJ WKH &38� PDNH VXUH WR OHDYH HQRXJK VSDFH IRU WKH 3HULSKHU�
DO ,QWHUIDFH 8QLW DQG WKH &RQVROH $GDSWHU� 7KH PRXQWLQJ UHTXLUHPHQWV DUH
VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&����,3���

��$

%

&���+�%3�������

&38

0RGHO 1R� $ %

&���+�%3��� �� ���

&���+ï%3��� �� ���

�ï�ï� 56����& ,QWHUIDFH &RQQHFWRU �&��+�&��+�&��+�
3URYLGH WKH SURSHU DPRXQW RI VSDFH IRU WKH 56����& FRQQHFWLQJ FDEOH� DV
VKRZQ LQ WKH IROORZLQJ GLDJUDP�

0RXQWLQJ 5HTXLUHPHQWV 6HFWLRQ �ï�
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�� PP

�� PP

&3856����& FDEOH

�ï�ï� &��+ 0RXQWLQJ +HLJKW
3URYLGH WKH SURSHU DPRXQW RI VSDFH IRU WKH 56����& FRQQHFWLQJ FDEOH� 3UR�
JUDPPLQJ &RQVROH FRQQHFWLQJ FDEOH� RU WKH ([SDQVLRQ ,�2 8QLW FRQQHFWLQJ
FDEOH DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

��� PP

�� PP

&38&DEOH

�ï� ',1 5DLO 0RXQWLQJ
$OO WKH LWHPV QHHGHG IRU PRXQWLQJ WKH 3& XVLQJ D ',1 5DLO DUH VKRZQ LQ WKH
IROORZLQJ LOOXVWUDWLRQV� $OO GLPHQVLRQV DUH LQ PLOOLPHWHUV XQOHVV VWDWHG RWKHU�
ZLVH�

',1 5DLOV
3)3���1�3)3����1

�� �� �� ��

���

�� �� ��� 
�� ��

���� ����� 

������������ �������

�

��������

',1 5DLO 0RXQWLQJ 6HFWLRQ �ï�
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0RGHO / 

3)3���1 �� FP �
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(QG 3ODWH
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6SDFHU
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7KHUH LV D JURRYH RQ WKH EDFN RI WKH 8QLW WKDW LV XVHG WR DWWDFK WKH LW WR WKH
',1 5DLO� $WWDFK DQ (QG 3ODWH WR WKH OHIW DQG ULJKW VLGHV RI WKH 8QLWV� ,W LV UHF�
RPPHQGHG WKDW D 6SDFHU EH SXW EHWZHHQ WKH &38 DQG ([SDQVLRQ ,�2 8QLWV
ZKHQ WKH\ DUH PRXQWHG KRUL]RQWDOO\�

�

&38 ,�2 8QLW

����

(QG SODWH (QG 3ODWH6SDFHU

',1 5DLO

0RXQWLQJ VFUHZV DUH LQFOXGHG ZLWK &38V� ([SDQVLRQ ,�2 8QLWV� DQG $QDORJ
7LPHU 8QLWV�

+RZ WR 0RXQW 8QLWV WR WKH
',1 5DLO

',1 5DLO 0RXQWLQJ 6HFWLRQ �ï�
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�ï� 'XFW :RUN
,I SRZHU FDEOHV FDUU\LQJ PRUH WKDQ �� $ ��� 9$&� RU �� $ ��� 9$& PXVW EH
UXQ DORQJVLGH WKH ,�2 ZLULQJ �WKDW LV� SDUDOOHO WR LW�� DOORZ DW OHDVW ��� PP EH�
WZHHQ WKH SRZHU FDEOHV DQG WKH ,�2 ZLULQJ DV VKRZQ EHORZ�

/RZ FXUUHQW FDEOH

&RQWURO FDEOH

3RZHU FDEOH

��� PP PLQ�

��� PP PLQ�

�

�

�

*URXQGLQJ DW UHVLVWDQFH
RI OHVV WKDQ ��� W

:KHUH� �  ,�2 ZLULQJ
�  *HQHUDO FRQWURO ZLULQJ
�  3RZHU FDEOHV

,I WKH ,�2 ZLULQJ DQG SRZHU FDEOHV PXVW EH SODFHG LQ WKH VDPH GXFW �IRU H[�
DPSOH� ZKHUH WKH\ DUH FRQQHFWHG WR WKH HTXLSPHQW�� WKH\ PXVW EH VKLHOGHG
IURP HDFK RWKHU XVLQJ JURXQGHG PHWDO SODWHV�

0HWDO SODWH �LURQ�

� � �

��� PP PLQ�

*URXQGLQJ DW UHVLVWDQFH
RI OHVV WKDQ ��� W

:KHUH� �  ,�2 ZLULQJ
�  *HQHUDO FRQWURO ZLULQJ
�  3RZHU FDEOHV

'XFW :RUN 6HFWLRQ �ï�
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�ï� 3UHYHQWLQJ 1RLVH
,Q RUGHU WR SUHYHQW QRLVH IURP LQWHUIHULQJ ZLWK WKH RSHUDWLRQ RI WKH 3&� XVH
$:* �� WZLVWHG�SDLU FDEOHV �FURVV�VHFWLRQDO DUHD RI DW OHDVW � PP��� $YRLG
PRXQWLQJ WKH 3& FORVH WR KLJK�SRZHU HTXLSPHQW� DQG PDNH VXUH WKH SRLQW RI
LQVWDOODWLRQ LV DW OHDVW ��� PP DZD\ IURP SRZHU FDEOHV� DV VKRZQ EHORZ�

3&

��� PP PLQ�

��� PP PLQ�

3RZHU OLQHV

:KHQHYHU SRVVLEOH� XVH ZLULQJ FRQGXLW WR KROG WKH ,�2 ZLULQJ� 6WDQGDUG ZLULQJ
FRQGXLW VKRXOG EH XVHG� DQG LW VKRXOG EH ORQJ HQRXJK WR FRPSOHWHO\ FRQWDLQ
WKH ,�2 ZLULQJ DQG NHHS LW VHSDUDWHG IURP RWKHU FDEOHV�

3UHYHQWLQJ 1RLVH 6HFWLRQ �ï�
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6(&7,21 �
:LULQJ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ DERXW ZLULQJ SRZHU VXSSOLHV� JURXQGLQJ� DQG ,�2 ZLULQJ IRU WKH &38 DQG ,�2 8QLWV�

8VH D FRPPHUFLDOO\ DYDLODEOH �� 9'& SRZHU VRXUFH� ([SDQVLRQ ,�2 8QLWV� OLNH WKH &38� PXVW DOVR EH FRQQHFWHG WR D
SRZHU VRXUFH�

�ï� (PHUJHQF\ 6WRS &LUFXLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RZHU )DLOXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ WKH 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� *URXQGLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� &38V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,�2 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� (PHUJHQF\ 6WRS &LUFXLW
8VH DQ H[WHUQDO UHOD\ WR IRUP DQ HPHUJHQF\ VWRS FLUFXLW WKDW WXUQV WKH SRZHU
WR WKH 3& 2)) LQ WKH HYHQW RI DQ HPHUJHQF\� $Q HPHUJHQF\ VWRS URXWLQH LQ
WKH 3& SURJUDP LV QRW VXIILFLHQW WR HQVXUH VDIHW\�

0&%�

3RZHU VHFWLRQ

&RQWURO VHFWLRQ

&5�0&%�

3& 581
RXWSXW

&5�

3&

'& LQSXW�RXWSXW

6XUJH

VXSSUHVVRU

7ZLVWHG

7UDQVIRUPHU

RU QRLVH ILOWHU

�

�

�� 9'& YROW�

DJH UHJXODWRU

�� 9'&
3RZHU VXSSO\

�ï� 3RZHU )DLOXUH
$ VHTXHQWLDO FLUFXLW LV EXLOW LQWR WKH 3& WR KDQGOH SRZHU LQWHUUXSWLRQV� 7KLV
FLUFXLW SUHYHQWV PDOIXQFWLRQV GXH WR PRPHQWDU\ SRZHU ORVV RU YROWDJH GURSV�
$ WLPLQJ GLDJUDP IRU WKH RSHUDWLRQ RI WKLV FLUFXLW LV VKRZQ EHORZ�

0RPHQWDU\ SRZHU IDLOXUH
GHWHFWLRQ WLPH

3RZHU VXSSO\

$SSUR[� � V

3RZHU IDLOXUH
GHWHFWLRQ VLJQDO

&38 YROWDJH �� 9�

3RZHU UHVHW

5XQ PRQLWRU RXWSXWV

2)) 21

3RZHU )DLOXUH 6HFWLRQ �ï�



��

7KH 3& LJQRUHV DOO PRPHQWDU\ SRZHU IDLOXUHV LI WKH LQWHUUXSWLRQ ODVWV QR ORQJ�
HU WKDQ ��� PV� ,I WKH LQWHUUXSWLRQ LV ORQJHU WKDQ � PV� WKH 3& VWRSV RSHUDWLQJ
DQG WKH H[WHUQDO RXWSXWV DUH DXWRPDWLFDOO\ WXUQHG 2))� 2SHUDWLRQ UHVXPHV
DXWRPDWLFDOO\ ZKHQ WKH YROWDJH LV UHVWRUHG WR PRUH WKDQ ��� RI WKH UDWHG YDO�
XH�

�ï� ,�2 &RQQHFWLRQV
&RQQHFW WKH ,�2 'HYLFHV WR WKH ,�2 8QLWV XVLQJ $:* �� �FURVV�VHFWLRQDO DUHD
RI ��� PP�� IRU ���WHUPLQDO WHUPLQDO EORFNV DQG $:* �� WR �� OHDG ZLUH
�FURVV�VHFWLRQDO DUHD RI ��� WR ���� PP�� IRU �� WHUPLQDO WHUPLQDO EORFNV� 7KH
WHUPLQDOV KDYH VFUHZV ZLWK 0��� KHDGV DQG SUHVVXUH SODWHV� &RQQHFW WKH
OHDG ZLUHV WR WKH WHUPLQDOV DV VKRZQ EHORZ� 7LJKWHQ WKH VFUHZV ZLWK D WRUTXH
RI � NJ�FP PD[LPXP�

,I \RX ZLVK WR DWWDFK VROGHUOHVV W\SH WHUPLQDOV WR WKH HQGV RI WKH OHDG ZLUHV�
XVH WHUPLQDOV KDYLQJ WKH IROORZLQJ GLPHQVLRQV�

��� PP PD[���� PP PD[�

7HUPLQDO %ORFN 7KH WHUPLQDO EORFNV ORFDWHG DW WKH WRS DQG ERWWRP RI WKH 8QLWV DUH UHPRYDEOH�
$IWHU ZLULQJ PDNH VXUH WKDW WKH WHUPLQDO EORFN LV VHFXUHO\ FRQQHFWHG WR WKH
8QLW�

&RQQHFWLRQV 6HFWLRQ �ï�



��

�ï� :LULQJ WKH 3RZHU 6XSSO\
8VH D FRPPHUFLDOO\ DYDLODEOH �� 9'& SRZHU VRXUFH IRU WKH &38� ([SDQVLRQ
,�2 8QLWV PXVW DOVR EH FRQQHFWHG WR D SRZHU VRXUFH� :KHUH SRVVLEOH XVH
LQGHSHQGHQW SRZHU VRXUFHV IRU WKH LQSXWV� WKH RXWSXW ORDGV� DQG WKH &38�
8VH RQH SRZHU VXSSO\ WR VXSSO\ SRZHU WR WKH 3&� ,I WKH &38 DQG DQ ,�2 8QLW
DUH FRQQHFWHG WR VHSDUDWH SRZHU VXSSOLHV� WKH &38 �DV ZHOO DV WKH 3URJUDP�
PLQJ &RQVROH� ZLOO QRW RSHUDWH XQOHVV SRZHU LV VXSSOLHG WKH ,�2 8QLW�

7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKH SURSHU ZD\ WR FRQQHFW D SRZHU VXSSO\ WR
WKH 3&� $OWKRXJK WKH SRZHU FRQVXPSWLRQ IRU HDFK 8QLW LV ORZHU WKDQ �� :
��� : IRU &��+�� WKH UXVK FXUUHQW LV DSSUR[LPDWHO\ �� WR �� $ ZKHQ WKH SRZ�
HU LV WXUQHG 2)) DQG WKHQ 21 DJDLQ� :KHQ FKRRVLQJ WKH SRZHU VXSSO\ IRU
\RXU 8QLW� PDNH VXUH LW FDQ VXVWDLQ WKH PRPHQWDU\ UXVK RI FXUUHQW�

�� 9'& SRZHU VRXUFH
%H VXUH WR NHHS WKH YROWDJH IOXFWXDWLRQV ZLWKLQ
WKH SURSHU UDQJH� ���� WKURXJK ���� 9'&

0��� VFUHZ

3RZHU /LQH
8VH $:* �� WZLVWHG SDLU
FDEOH �FURVV�VHFWLRQDO
DUHD RI � PP� PLQ��

%UHDNHU

1RWH 'R QRW VKRUW WKH SRVLWLYH DQG QHJDWLYH OLQHV�

:LULQJ WKH 3RZHU 6XSSO\ 6HFWLRQ �ï�
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�ï� *URXQGLQJ
7KH /LQH *URXQG �/*� WHUPLQDO LV D QRLVH�ILOWHUHG QHXWUDO WHUPLQDO WKDW GRHV
QRW QRUPDOO\ UHTXLUH JURXQGLQJ� +RZHYHU� LI HOHFWULFDO QRLVH LV D SUREOHP� FRQ�
QHFW WKH /LQH *URXQG WHUPLQDO WR WKH *URXQG �*5� WHUPLQDO�

7R DYRLG HOHFWULFDO VKRFN� DWWDFK D JURXQGHG �HDUWK JURXQG� $:* �� ZLUH
�FURVV�VHFWLRQDO DUHD RI DW OHDVW � PP�� WR WKH *5 WHUPLQDO� 7KH UHVLVWDQFH WR
JURXQG PXVW EH OHVV WKDQ ��� W. 'R QRW XVH D ZLUH ORQJHU WKDQ �� P� &DUH
PXVW EH WDNHQ� EHFDXVH JURXQG UHVLVWDQFH LV DIIHFWHG E\ HQYLURQPHQWDO
FRQGLWLRQV VXFK DV VRLO FRPSRVLWLRQ� ZDWHU FRQWHQW� WLPH RI \HDU� DQG WKH
OHQJWK RI WLPH VLQFH WKH ZLUH ZDV ODLQ XQGHUJURXQG�

3& RSHUDWLRQ PD\ EH DGYHUVHO\ DIIHFWHG LI WKH JURXQG ZLUH LV VKDUHG ZLWK RWK�
HU HTXLSPHQW� RU LI WKH JURXQG ZLUH LV DWWDFKHG WR WKH PHWDO VWUXFWXUH RI D
EXLOGLQJ� :KHQ XVLQJ DQ ,�2 8QLW� WKH 8QLW PXVW DOVR EH JURXQGHG WR WKH *5
WHUPLQDO� 7KH VDPH JURXQG FDQ EH XVHG IRU DOO FRQQHFWLRQV�

1RWH *URXQG WKH 3& VHSDUDWHO\ IURP SHULSKHUDO GHYLFHV�

*5

/*

�ï� ,�2 :LULQJ
7KH IROORZLQJ GLDJUDPV VKRZ WKH FRUUHFW ZD\ WR ZLUH WKH WHUPLQDOV RQ WKH
&38 DQG WKH ,�2 8QLW� 7KH &��+ &38 DQG ,�2 8QLWV DUH XVHG WR VKRZ FRQ�
QHFWLRQV IRU WKH &��+�&��+�&��+ &38 DQG ,�2 8QLWV� ZLWK GLIIHUHQFHV LQGL�
FDWHG DV QHFHVVDU\� :KHQ ZLULQJ� ZRUN FDUHIXOO\ WR HQVXUH WKDW DOO WHUPLQDOV
DUH ZLUHG FRUUHFWO\� 7KH '& LQSXWV LQ WKH IROORZLQJ GLDJUDPV DUH 131 �SRVL�
WLYH FRPPRQ�� 5HYHUVH WKH SRODULW\ LI 313 �QHJDWLYH FRPPRQ� LV XVHG�

7KH 0LQL +�W\SH 3&V XVH HLWKHU UHOD\V RU WUDQVLVWRUV IRU RXWSXW� 0RGHOV XVLQJ
UHOD\V UHTXLUH D ORDG SRZHU VXSSO\ RI ��� 9$&��� 9'& PD[LPXP� PRGHOV
XVLQJ WUDQVLVWRUV UHTXLUH D ORDG SRZHU VXSSO\ RI � WR �� 9'& PD[LPXP�
0DNH VXUH WKDW \RX GR QRW XVH PRUH WKDQ RQH UHOD\ LQ WKH VDPH FRPPRQ FLU�
FXLW� VR WKDW WKH UHOD\V ZRUN LQGHSHQGHQWO\ RI HDFK RWKHU DQG QHYHU XVH GLIIHU�
HQW W\SHV RI UHOD\V FRQQHFWHG WR WKH VDPH FRPPRQ�

:KHQ XVLQJ WKH +LJK�VSHHG &RXQWHU LQVWUXFWLRQ �+'0������ ZLUH LQSXW ,1��
DV WKH +LJK�VSHHG &RXQWHU LQSXW DQG LQSXW 567�� DV WKH KDUGZDUH UHVHW LQ�
SXW� ,I WKH +LJK�VSHHG &RXQWHU LV QRW XVHG� LQSXWV ,1�� DQG 567�� PD\ EH
XVHG DV JHQHUDO LQSXW WHUPLQDOV� KRZHYHU WKH UHVSRQVH WLPH ZLOO EH VKRUWHU
WKDQ RWKHU WHUPLQDOV ����� PV��

1RWH 'R QRW ZLUH WKH WHUPLQDOV PDUNHG ´1&�µ

,�2 :LULQJ 6HFWLRQ �ï�
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�ï�ï� &38V
&��+�&��+�&��+ �&B'B�'(�9��
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3RZHU
6XSSO\
�� 9'& 1& 1&

1& 1&
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/RDG
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VXSSO\
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/RDG
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/RDG
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VXSSO\

/RDG
SRZHU
VXSSO\

+LJK�
VSHHG
&RXQWHU
LQSXW

+DUGZDUH UHVHW LQSXW

1RW LQ &��+

1RW LQ &��+�&��+

*URXQG

1RW LQ &��+�&��+

1RW LQ &��+

1&� 'R QRW FRQQHFW WKH 1& WHUPLQDOV WR DQ\WKLQJ�

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

,QSXWV ��� 9'&�
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1&

1&1&1&1&

1&1&������������������������������������������1&1&

1&���

3RZHU
VXSSO\
���
9'&�

*URXQG

�� 9'&

� 287387

+,*+ 63(('

,1387

+DUGZDUH UHVHW LQSXW

+LJK�
VSHHG
FRXQWHU
LQSXW

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

8SSHU WHUPLQDO
EORFN

0��� VFUHZV

/RZHU WHUPLQDO
EORFN

,QSXW ��� 9'&�

'R QRW FRQQHFW WKH 1&
WHUPLQDOV WR DQ\WKLQJ�

��� PD[�

��� PD[�

/RDG SRZHU
VXSSO\

/RDG SRZHU
VXSSO\

/RDG SRZHU
VXSSO\

/RDG SRZHU
VXSSO\

/RDG SRZHU VXSSO\

,�2 :LULQJ 6HFWLRQ �ï�
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�ï�ï� ,�2 8QLWV
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VSHHG
&RXQWHU
LQSXW
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1&� 'R QRW FRQQHFW WKH 1& WHUPL�
QDOV WR DQ\WKLQJ�

1RW LQ &��+

*URXQG

5HOD\ FRQWDFW RXWSXWV
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/RDG SRZHU
VXSSO\

/RDG SRZHU
VXSSO\

/RDG SRZHU
VXSSO\

/RDG SRZHU
VXSSO\3RZHU

VXSSO\
���
9'&�

*URXQG

�� 9'&

� 287387

+DUGZDUH UHVHW LQSXW

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

8SSHU WHUPLQDO
EORFN

0��� VFUHZV

/RZHU WHUPLQDO
EORFN

,QSXW ��� 9'&�

��� PD[�

��� PD[�

�&+ �&+

�&+ �&+

/RDG SRZHU VXSSO\

,�2 :LULQJ 6HFWLRQ �ï�
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6(&7,21 �
6DIHW\ &RQVLGHUDWLRQV

7KHUH DUH FHUWDLQ VDIHW\ UHTXLUHPHQWV WR FRQVLGHU ZKHQ LQVWDOOLQJ WKH 3&� VXFK DV WKH HPHUJHQF\ VWRS FLUFXLW� WKDW DUH SDUW
RI WKH LQLWLDO ZLULQJ� 7KLV VHFWLRQ SURYLGHV DGGLWLRQDO LWHPV WKDW VKRXOG EH NHSW LQ PLQG ZKHQ RSHUDWLQJ WKH 3& DQG FRQ�
QHFWLQJ ,�2 GHYLFHV�

�ï� 6SHFLDO :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QSXW :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2XWSXW :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 6SHFLDO :LULQJ 3UHFDXWLRQV

(PHUJHQF\ 6WRS &LUFXLW 7R SUHYHQW D &38 EUHDNGRZQ RU PDOIXQFWLRQ IURP GDPDJLQJ WKH HQWLUH V\V�
WHP� FRQVWUXFW DQ H[WHUQDO UHOD\ FLUFXLW VR WKDW 65 ELW ����� LV DOZD\V RSHQ
ZKHQ WKH &38 LV RSHUDWLQJ� ,I WKH SURJUDP LV VHW XS DV VKRZQ LQ WKH IROORZLQJ
GLDJUDP� RXWSXW ���� ZLOO EH 21 ZKHQHYHU WKH &38 LV LQ HLWKHU 581 RU
021,725 PRGH� DQG LW ZLOO IXQFWLRQ DV DQ RXWSXW WR PRQLWRU ZKHWKHU WKH
&38 LV RSHUDWLQJ SURSHUO\� 5HIHU WR 6HFWLRQ � :LULQJ IRU D ZLULQJ H[DPSOH�

([DPSOH

�����

���� 581
RXWSXW

1RUPDOO\ RSHQ �12�

,QWHUORFN &LUFXLWV :KHQ WKH 3& FRQWUROV DQ RSHUDWLRQ VXFK DV WKH FORFNZLVH DQG FRXQWHUFORFN�
ZLVH RSHUDWLRQ RI D PRWRU� SURYLGH DQ H[WHUQDO LQWHUORFN VXFK DV WKH RQH
VKRZQ EHORZ WR SUHYHQW ERWK WKH IRUZDUG DQG UHYHUVH RXWSXWV IURP WXUQLQJ
21 DW WKH VDPH WLPH� (YHQ LI WKH 3& LV SURJUDPPHG LPSURSHUO\ RU PDOIXQF�
WLRQV� WKH PRWRU LV SURWHFWHG�

3&

0&�

0&�

����

����

0&�

0&�

0RWRU FORFNZLVH

0RWRU FRXQWHUFORFNZLVH

,QWHUORFN FLUFXLW

(OHFWULFDO 1RLVH %H VXUH WR WDNH WKH DSSURSULDWH PHDVXUHV ZKHQ DQ\ HOHFWULFDO GHYLFH OLNHO\ WR
SURGXFH QRLVH LV FRQQHFWHG WR WKH 3& DV D ORDG� $Q\ GHYLFH JHQHUDWLQJ QRLVH
RI PRUH WKDQ ����� 9 �VXFK DV HOHFWURPDJQHWLF UHOD\V DQG YDOYHV� UHTXLUHV
QRLVH VXSSUHVVLRQ� )RU QRLVH VRXUFHV UXQQLQJ RII RI $& SRZHU� FRQQHFW D
GLRGH LQ SDUDOOHO ZLWK WKH FRLO RI HDFK GHYLFH�

:KHQ PRXQWLQJ 8QLWV WR WKH VDPH PRXQWLQJ SODWH� PDNH VXUH WKDW WKH PRXQW�
LQJ SODWH LV VROLGO\ JURXQGHG DQG WKH PRXQWLQJ SODWH LV SODWHG ZLWK D KLJKO\
FRQGXFWLYH VXUIDFH�

7UDQVLVWRUV DQG WULDFV DUH DEOH WR ZLWKVWDQG D VXUJH RI FXUUHQW RI WHQ WLPHV
WKH UDWHG FXUUHQW� +RZHYHU� ZKHQ FRQQHFWLQJ D UHVLVWRU RU WULDF RXWSXW WR D
GHYLFH WKDW DOORZV D KLJK VXUJH FXUUHQW WR IORZ� WKH FXUUHQW PD\ H[FHHG WKH
UDWHG FXUUHQW� FDXVLQJ GDPDJH WR WKH WULDF RU WUDQVLVWRU� 8VH RQH RI WKH FLU�
FXLWV VKRZQ EHORZ WR UHGXFH WKH LQUXVK FXUUHQW�

3UHFDXWLRQV IRU 6XUJH
&XUUHQW

6SHFLDO :LULQJ 3UHFDXWLRQV 6HFWLRQ �ï�
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7KLV FLUFXLW DOORZV D VOLJKW FXUUHQW �DERXW ��� WKH UDWHG FXUUHQW� WR IORZ
WKURXJK WKH ORDG �L�H�� WKH ODPS�� WKXV HOLPLQDWLQJ DQ\ LQLWLDO VXUJH RI FXUUHQW�

/
�

287

&20

7KLV FLUFXLW DFWV GLUHFWO\ RQ WKH LQUXVK FXUUHQW WR OLPLW LW� EXW DOVR UHGXFHV WKH
YROWDJH DFURVV WKH ORDG�

/
�

287

&20

:KHQ FRQQHFWLQJ 77/ FLUFXLWV WR WUDQVLVWRU RXWSXWV� LW LV QHFHVVDU\ WR FRQQHFW
D SXOO�XS UHVLVWRU DQG D &026 ,& EHWZHHQ WKH WZR EHFDXVH RI WKH WUDQVLV�
WRU·V UHVLGXDO YROWDJH�

:KHQ DQ LQGXFWLYH ORDG LV FRQQHFWHG WR WKH LQSXW RU RXWSXW RI WKH &38 8QLW� LW
LV QHFHVVDU\ WR FRQQHFW D VXUJH VXSSUHVVRU RU D GLRGH LQ SDUDOOHO ZLWK WKH
ORDG� DV VKRZQ EHORZ� WR DEVRUE WKH FRXQWHU�HOHFWURPRWLYH IRUFH SURGXFHG E\
WKH ORDG�

5HOD\ 2XWSXW 8QLW
7UDQVLVWRU 2XWSXW 8QLW

/287

&20

6XUJH VXSSUHVVRU

/287

&20

5HOD\ 2XWSXW 8QLW
7ULDF 2XWSXW 8QLW

�

'LRGH

7UDQVLVWRU 2XWSXW 5HVLGXDO
9ROWDJH

,QGXFWLYH /RDG 6XUJH
6XSSUHVVRUV

6SHFLDO :LULQJ 3UHFDXWLRQV 6HFWLRQ �ï�
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�ï� ,QSXW :LULQJ
(LWKHU 131 RU 313 LQSXWV FDQ EH XVHG� :KHQHYHU WKH SRODULW\ RI WKH 8QLWV LV
FKDQJHG� PDNH VXUH WR FKHFN WKH SRODULW\ RI WKH LQSXW GHYLFHV�

,1

&20

,QWHUQDO
&LUFXLW

�� 9'&

��� NW

����3)

���W

�

�

3KRWRFRXSOHU LQVXODWLRQ

3KRWRFRXSOHU LQVXODWLRQ

,QSXW /HDNDJH &XUUHQW :KHQ WZR�ZLUH VHQVRUV� VXFK DV SKRWRHOHFWULF VHQVRUV� SUR[LPLW\ VHQVRUV� RU
OLPLW VZLWFKHV ZLWK /('V� DUH FRQQHFWHG WR WKH 3& DV LQSXW GHYLFHV� WKH LQSXW
ELW PD\ EH WXUQHG 21 HUURQHRXVO\ E\ OHDNDJH FXUUHQW� ,Q RUGHU WR SUHYHQW
WKLV� FRQQHFW D EOHHGHU UHVLVWRU DFURVV WKH LQSXW DV VKRZQ EHORZ�

6HQVRU

,QSXW
SRZHU
VXSSO\

%OHHGHU
UHVLVWRU

5 3&

,I WKH OHDNDJH FXUUHQW LV OHVV WKDQ ��� P$� WKHUH VKRXOG EH QR SUREOHP� ,I WKH
OHDNDJH FXUUHQW LV JUHDWHU WKDQ ��� P$� GHWHUPLQH WKH YDOXH DQG UDWLQJ IRU WKH
EOHHGHU UHVLVWRU XVLQJ WKH IROORZLQJ IRUPXODV�

,  OHDNDJH FXUUHQW LQ P$
5  %OHHGHU UHVLVWRU N:
:  %OHHGHU UHVLVWRU :DWWV

�����
���� [ , ï �ïïïïïïïïï5  NW PD[�

:  
���
5ïïï

: PLQ�

�ï� 2XWSXW :LULQJ
/LVWHG EHORZ DUH D IHZ LWHPV WR NHHS LQ PLQG ZKHQ ZLULQJ RXWSXWV�

�:KHQ FRQQHFWLQJ WKH RXWSXW GHYLFHV� XVH D IXVH WR SURWHFW WKH SULQWHG FLU�
FXLW ERDUG IURP D SRZHU VXUJH�
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&���+�35����(

'DWD $FFHVV &RQVROH 9HUWLFDO� Z�EDFNOLJKW
&RQQHFWLQJ FDEOH UHTXLUHG� VROG VHSDUDWHO\

&���+�'$&��

3URJUDPPLQJ DQG 'DWD $FFHVV
& O & WL & EO

)RU +DQGKHOG FRQVROH� � P &���+�&1���J J
&RQVROH &RQQHFWLQJ &DEOH

)RU +DQGKHOG FRQVROH� � P &���+�&1���

3DQHO 0RXQWLQJ %UDFNHW )RU +DQGKHOG 3URJUDPPLQJ &RQVROH RU 'DWD
$FFHVV &RQVROH

&���+�$77��

&DVVHWWH 7DSH 5HFRUGHU
&RQQHFWLQJ &DEOH

� P 6&<3�5�3/*��

3520 :ULWHU )RU &�VHULHV 3&V �������� 9� &����35:��

)ORSS\ 'LVN ,QWHUIDFH 8QLW )RU &�VHULHV 3&V �*�&��)',��

3ULQWHU ,QWHUIDFH 8QLW )RU &�VHULHV 3&V �*�$��357���(

0HPRU\ 3DFN �IRU 3ULQWHU
,QWHUIDFH�

� &�����03����(9�

3ULQWHU &RQQHFWLQJ &DEOH � P 6&<�&1���

&38�PRXQWLQJ +RVW /LQN 8QLW &RQQHFWV WR RSWLFDO ILEHU FDEOH �$3)�3&)� �*�$��/.����3(9�J

&RQQHFWV WR RSWLFDO ILEHU FDEOH �3&)� �*�$��/.����(9�

56����& �*�$��/.����(9�

56���� �*�$��/.����(9�

3HULSKHUDO ,QWHUIDFH 8QLW )RU FRQQHFWLQJ 3& WR *3&
&RQQHFWLQJ FDEOH UHTXLUHG� VROG VHSDUDWHO\

&���+�,3���

&RQQHFWLQJ &DEOH 7R FRQQHFW *3& WR 3HULSKHUDO ,QWHUIDFH 8QLW � P �*�$��&1���

� P &����&1���

�� P &����&1���

�� P &����&1 ���

�� P &����&1���

�� P &����&1���

�� P &����&1���

*UDSKLF 3URJUDPPLQJ &RQVROH ��� WR ��� 9$&� Z�FRPPHQW �*�&��*3&���(

&57 ,QWHUIDFH 8QLW )RU FRQQHFWLRQ EHWZHHQ *3& DQG &57 �*�&��*',��

3URJUDPPLQJ &RQVROH %DVH 8QLW 5HTXLUHG WR PRXQW �*�$��/.BBB��3�(9� WR
&��+ &��+ &38

�� P &���+�%3���T BBB � �
&��+ RU &��+ &38�

�� P &���+�%3���

),7 )DFWRU\ ,QWHOOLJHQW 7HUPLQDO ),7 ���6(7���(

6<60$& 6XSSRUW 6RIWZDUH �666�
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

6<60$& 6XSSRUW
6RIWZDUH

���µ �+' IORSS\ GLVN IRU ,%0 3&�$7 RU FRPSDWLEOH &����=/�$7��(



6WDQGDUG 0RGHOV $SSHQGL[ $

��

,�2 &RQQHFWLQJ &DEOHV
7KH FRQQHFWRUV PD\ EH GLIILFXOW WR DWWDFK WR WKH FDEOHV� 7KHUHIRUH� DOZD\V OHDYH D OLWWOH H[WUD OHQJWK ZKHQ FXW�
WLQJ WKH FDEOH� 7KH OHQJWKV DQG PRGHOV QXPEHUV IRU ,�2 &RQQHFWLQJ &DEOHV DUH VKRZQ LQ WKH WDEOH EHORZ�

0RGHO 1R� &DEOH OHQJWK

&��+�&1��� �� FP

&��+�&1��� �� FP

&��+�&1��� � P

&��+�&1��� � P

:KHQ FRQQHFWLQJ DGGLWLRQDO ,�2 8QLWV WR WKH 3&� RQH ,�2 &RQQHFWLQJ &DEOH LV QHHGHG WR FRQQHFW RQH 8QLW WR
WKH QH[W 8QLW� 7KH WRWDO OHQJWK RI FRQQHFWLQJ FDEOH VKRXOG QRW H[FHHG � P�

,I WKH FDEOH PXVW JR WKURXJK D KROH� IRU H[DPSOH LQ WKURXJK D GXFW� WKH KROH PXVW EH D PLQLPXP RI �� PP LQ
GLDPHWHU�

'R QRW VWUHWFK WKH FDEOH ZLWK PRUH WKDQ � NLORJUDPV RI IRUFH� :KHQ SXOOLQJ
WKH FRQQHFWRU IURP WKH 8QLW� GR QRW SXOO WKH FRQQHFWRU ZLWK PRUH WKDQ �� NLOR�
JUDPV RI IRUFH�

1RWH



��

$SSHQGL[ %
6SHFLILFDWLRQV

*HQHUDO 5DWLQJV
6XSSO\ YROWDJH �� 9'&

2SHUDWLQJ YROWDJH UDQJH ���� WR ���� 9'&

3RZHU FRQVXPSWLRQ &��+�&��+�&��+� �� : PD[�� &��+� �� : PD[�

,QVXODWLRQ UHVLVWDQFH �� 0W PLQ� �DW ��� 9'&� EHWZHHQ $& DQG *5 WHUPLQDOV

'LDOHFWLF VWUHQJWK ����� 9$& ����� +] IRU � PLQXWH �EHWZHHQ $& DQG *5 WHUPLQDOV�
����� 9$& ����� +] IRU � PLQXWH �EHWZHHQ '& DQG *5 WHUPLQDOV�

1RLVH LPPXQLW\ ����� 9 S�S� SXOVH ZLGWK� ��� QV WR � uV� ULVH WLPH � QV

9LEUDWLRQ �� WR �� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG = GLUHFWLRQV� � KRXUV HDFK�
�:KHQ PRXQWHG RQ D ',1 UDLO� ���� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG =
GLUHFWLRQV� � KRXU HDFK��

6KRFN �� * LQ ;� <� DQG = GLUHFWLRQV� � WLPHV HDFK

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

+XPLGLW\ ��� WR ��� �QRQ�FRQGHQVLQJ�

*URXQGLQJ /HVV WKDQ ���W

&RQVWUXFWLRQ &RQIRUPV WR ,(& ,3��� �ZKHQ SDQHO�PRXQWHG�

:HLJKW &38 &��+�&��+ ��� NLORJUDPV PD[�
&��+ ��� NLORJUDPV PD[�
&��+ ��� NLORJUDPV PD[�

,�2 8QLW &��+�&��+ � NLORJUDP PD[�
&��+ ��� NLORJUDPV PD[�
&��+ ��� NLORJUDPV PD[�

'LPHQVLRQV �&38V DQG ,�2 8QLWV� &��+�&��+ ��� [ ��� [ �� PP �:[+['�
&��+ ��� [ ��� [ �� PP �:[+['�
&��+ ��� [ ��� [ �� PP �:[+['�



6SHFLILFDWLRQV $SSHQGL[ %

��

,QSXW�2XWSXW 6SHFLILFDWLRQV

&38V DQG ,�2 8QLWV ZLWK 5HOD\ &RQWDFW 2XWSXWV �ZLWK 6RFNHWV�

,WHP '& ,QSXW 5HOD\ &RQWDFW 2XWSXW

,QSXW YROWDJH �� 9'& �����ï��� ï

,QSXW
LPSHGDQFH

��� NW

,QSXW FXUUHQW � P$ W\SLFDO DW �� 9'&

21 YROWDJH �� 9'& PLQ�

2)) YROWDJH � 9'& PD[�

21 GHOD\
WLPH

��� PV PD[�
�LQSXW ����������� RQ &38V� ���� PV PD[��

�� PV PD[�

2)) GHOD\
WLPH

��� PV PD[�
�LQSXW ����������� RQ &38V� ���� PV PD[��

�� PV PD[�

1XPEHU RI
L LW

&��+ &��+ &��+ &��+ &��+ &��+ &��+ &��+
FLUFXLWV

�� SWV
� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

�� SWV
� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

�� SWV
� SWV�FRP
� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

�� SWV
� SWV�FRP
�� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLW

�� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV

�� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV

�� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV

:KHQ XVLQJ WKH +LJK�VSHHG &RXQWHU� WKH � SWV SHU
FRPPRQ FLUFXLW LV XVHG IRU WKH +LJK�VSHHG &RXQWHU
LQSXW DQG +DUGZDUH 5HVHW RQ WKH &38�

ï

0D[LPXP
VZLWFKLQJ
FDSDFLW\

ï 5HVLVWDQFH ORDG
��� 9$&� � $�FRV RI SKDVH DQJOH  �� RU
�� 9'&� � $ IRU HDFK SW�
� $�FRPPRQ�� SWV�FRPPRQ�
,QGXFWLYH ORDG
��� 9$&���� $�FRV RI SKDVH DQJOH  �����SW

0LQLPXP
VZLWFKLQJ
FDSDFLW\

ï � 9'&� �� P$

5HOD\
GXUDELOLW\

ï 5HVLVWDQFH ORDG�
(OHFWULFDO ������� WLPHV
0HFKDQLFDO ���������� WLPHV
,QGXFWLYH ORDG
(OHFWULFDO ������� WLPHV
0HFKDQLFDO ���������� WLPHV
8VH UHOD\ *�%�����3�)'�86� �� 9'&

&LUFXLW
FRQILJXUDWLRQ

,1

&20

,QWHUQDO
&LUFXLW

�� 9'&

��� NW

����3)

���W

�

�
3KRWRFRXSOHU

�� 9 '& SRZHU VXSSO\ FDQ EH FRQQHFWHG WR D
SRVLWLYH FRPPRQ RU D QHJDWLYH FRPPRQ�

,QWHUQDO
&LUFXLW

,QWHUQDO
&LUFXLW

287

&20

��� 9$&
�� 9'& PD[�

3KRWRFRXSOHU

$ VHSDUDWH ORDG SRZHU VXSSO\ LV UHTXLUHG�
8VH UHOD\ *�%�����3�)'�86� �� 9'&

/



$SSHQGL[ %6SHFLILFDWLRQV

��

&38V DQG ,�2 8QLWV ZLWK 7UDQVLVWRU 2XWSXWV �ZLWKRXW 6RFNHWV�

,WHP '& ,QSXW 5HOD\ &RQWDFW 2XWSXW

,QSXW YROWDJH �� 9'& �����ï��� ï

,QSXW
LPSHGDQFH

��� NW

,QSXW FXUUHQW � P$ W\SLFDO DW �� 9'&

21 YROWDJH �� 9'& PLQ�

2)) YROWDJH � 9'& PD[�

21 GHOD\
WLPH

��� PV PD[�
�LQSXW ����������� RQ &38V� ���� PV PD[��

�� PV PD[�

2)) GHOD\
WLPH

��� PV PD[�
�LQSXW ����������� RQ &38V� ���� PV PD[��

�� PV PD[�

1XPEHU RI
L LW

&��+ &��+ &��+ &��+ &��+ &��+ &��+ &��+
FLUFXLWV

�� SWV
� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

�� SWV
� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

�� SWV
� SWV�FRP
� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

�� SWV
� SWV�FRP
�� SWV�FRP
�� SWV�FRP
� FLUFXLW
HDFK

� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLW

�� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV

�� SWV
� SW�FRP
� FLUFXLWV
�� SWV�FRP
� FLUFXLWV

�� SWV
� SW�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV
� SWV�FRP
� FLUFXLWV

:KHQ XVLQJ WKH +LJK�VSHHG &RXQWHU� WKH � SWV SHU
FRPPRQ FLUFXLW LV XVHG IRU WKH +LJK�VSHHG &RXQWHU
LQSXW DQG +DUGZDUH 5HVHW RQ WKH &38�

ï

0D[LPXP
VZLWFKLQJ
FDSDFLW\

ï ��� $ DW � WR �� 9'& �DIIHFWHG E\ DPELHQW
WHPSHUDWXUH� UHIHU WR �ï� 2XWSXW :LULQJ IRU GHWDLOV�

0LQLPXP
VZLWFKLQJ
FDSDFLW\

ï � 9'&� �� P$

/HDNDJH
FXUUHQW

ï ��� P$ PD[�

&LUFXLW
FRQILJXUDWLRQ

,1

&20

,QWHUQDO
&LUFXLW

�� 9'&

��� NW

����3)

���W

�

�
3KRWRFRXSOHU

�� 9 '& SRZHU VXSSO\ FDQ EH FRQQHFWHG WR D
SRVLWLYH FRPPRQ RU D QHJDWLYH FRPPRQ�

$ VHSDUDWH ORDG SRZHU VXSSO\ LV UHTXLUHG�
5HOD\ *�6'�=��3 ��� 9'&� LV XVHG �QR VRFNHW��

,QWHUQDO &LU�
FXLW

,QWHUQDO &LU�
FXLW

287

&20

3KRWRFRXSOHU

/

�



6SHFLILFDWLRQV $SSHQGL[ %

��

&38 6SHFLILFDWLRQV

&RQWURO 0HWKRG 6WRUHG SURJUDP

,�2 &RQWURO 0HWKRG &\FOLFDO VFDQ

3URJUDPPLQJ PHWKRG /DGGHU GLDJUDP

,QVWUXFWLRQ OHQJWK � DGGUHVV�LQVWUXFWLRQ� � WR � ZRUGV�LQVWUXFWLRQ

1XPEHU RI LQVWUXFWLRQV ��� ��� EDVLF LQVWUXFWLRQV� ��� VSHFLDO LQVWUXFWLRQV

([HFXWLRQ WLPH %DVLF LQVWUXFWLRQV ���� WR ���� uV

0HPRU\ &DSDFLW\ ����� ZRUGV

,�2 ELWV �� WR ��� ������ WKURXJK ������
7KH QXPEHU RI ,�2 ELWV GHSHQGV RQ WKH QXPEHU RI 8QLWV

,5 ELWV ����� ����� WKURXJK ������

65 ELWV ��� ������ WKURXJK ������
1RUPDOO\ 21� QRUPDOO\ 2))� %DWWHU\ HUURU� ��� V FORFN� ��� V FORFN� ��� V FORFN� HWF�

+5 ELWV ����� �+5 ���� WKURXJK �����

75 ELWV � �75 � WKURXJK ��

$5 ELWV ��� �$5 ���� WKURXJK �����

/5 ELWV ����� �/5 ���� WKURXJK �����

7LPHUV�&RXQWHUV ��� �7,0�&17 ��� WKURXJK ����
7,0V � WKURXJK ����� V
7,0+V � WKURXJK ����� V
&17 � WKURXJK ��� FRXQWV
:KHQ XVLQJ WKH +LJK�VSHHG &RXQWHU� &17 ��� LV WKH SUHVHQW YDOXH DUHD�

+LJK�VSHHG &RXQWHU &RXQWHU LQSXW �����
+DUGZDUH LQSXW UHVHW �����
0D[LPXP UHVSRQVH IUHTXHQF\ � N+]
3UHVHW FRXQW UDQJH ���� WKURXJK ����
1XPEHU RI RXWSXWV ��

'0 ZRUGV 5HDG�ZULWH ���� ZRUGV �'0 ���� WKURXJK '0 �����
5HDG RQO\ ���� ZRUGV �'0 ���� WKURXJK '0 �����
:RUGV '0 ���� WKURXJK '0 ���� DQG '0 ���� WKURXJK '0 ���� DUH DOORFDWHG DV WKH
V\VWHP VHWWLQJ DUHD�

0HPRU\ SURWHFWLRQ 7KH GDWD LQ +5� $5� &17� DQG '0 DUHDV LV SURWHFWHG E\ D EDWWHU\� ,I WKH EDWWHU\ LV
UXQQLQJ ORZ� GLVFKDUJHG RU UHPRYHG� WKH GDWD ZLOO EH ORVW�

%DWWHU\ OLIH � \HDUV DW ���&
%DWWHU\ OLIH LV VKRUWHQHG DW WHPSHUDWXUHV KLJKHU WKDQ ���&� 5HSODFH WKH EDWWHU\ ZLWKLQ
RQH ZHHN ZKHQ WKH $/0 (55 /(' EOLQNV�

6HOI GLDJQRVWLF IHDWXUHV &38 IDLOXUH �ZDWFKGRJ WLPHU�
,�2 EXV IDLOXUH
+RVW /LQN HUURU
0HPRU\ HUURU
%DWWHU\ HUURU� HWF�

3URJUDP FKHFN 3URJUDP FKHFNHG �H[HFXWHG DW WKH EHJLQQLQJ RI D 581 RSHUDWLRQ�
(1' LQVWUXFWLRQ PLVVLQJ
,QVWUXFWLRQ HUURU
7KH SURJUDP FDQ DOVR EH FKHFNHG ZLWK D 3URJUDPPLQJ &RQVROH RU *3&� 7KH SURJUDP
FDQ EH FKHFNHG DW WKUHH OHYHOV�

56����& LQWHUIDFH &RPPXQLFDWLRQV� +DOI�GXSOH[
6\QF� 6WDUWïVWRS
%DXG UDWHV� ���� ���� ����� ����� ����� ���� ESV
7UDQVPLVVLRQ GLVWDQFH� �� P PD[�

5HDO�WLPH FORFN �2Q VSHFLILF
PRGHOV RQO\�

3URYLGHV \HDU� PRQWK� GDWH� GD\� KRXU� PLQXWHV� VHFRQGV� $GMXVWV IRU OHDS \HDU DQG
EDFNHG XS E\ EDWWHU\� $FFXUDF\� :LWKLQ �� VHFRQGV D PRQWK DW ���&�



$SSHQGL[ %6SHFLILFDWLRQV

��

7UDQVLVWRU DQG 7ULDF 6SHFLILFDWLRQV
,WHP 7UDQVLVWRU 7ULDF

0RGHO *�6'�=��3��3(��86 *�6'�=��3�3'�86 *�6����3/�86 *�6����3/�3'�86

0D[LPXP VZLWFKLQJ
FDSDFLW\

��� $ DW
� WKURXJK �� 9'&

��� $ DW
� WKURXJK �� 9'&

��� $ DW
�� WKURXJK ��� 9$&

��� $ DW
�� WKURXJK ��� 9$&

0LQLPXP VZLWFKLQJ
FDSDFLW\

�� P$ DW � 9'& �� P$ DW ��� 9$&��� P$ DW ��� 9$&

/HDNDJH FXUUHQW ��� u$ PD[� � P$ DW ��� 9$& PD[�� P$ DW ��� 9$& PD[�

21 UHVSRQVH WLPH ��� PV PD[� ��� PV PD[�

2)) UHVSRQVH WLPH ��� PV PD[� ��� RI ORDG IUHTXHQF\ � � PV PD[�

'LPHQVLRQV �PP�
&38V

% '

$ &

0RGHO $ % & ' :HLJKW

&��+ ��� PP ��� PP �� PP ��� PP ��� NLORJUDP

&��+ ��� PP ��� PP �� PP ��� PP ��� NLORJUDP

&��+ ��� PP ��� PP �� PP ��� PP ��� NLORJUDP

&��+ ��� PP ��� PP �� PP ��� PP ��� NLORJUDP

,�2 8QLWV

% '

$ &

0RGHO $ % & ' :HLJKW

&��+ ��� PP ��� PP �� PP ��� PP � NLORJUDP

&��+ ��� PP ��� PP �� PP ��� PP � NLORJUDP

&��+ ��� PP ��� PP �� PP ��� PP ��� NLORJUDP

&��+ ��� PP ��� PP �� PP ��� PP ��� NLORJUDP



6SHFLILFDWLRQV $SSHQGL[ %

��

,�2 &RQQHFWLQJ &DEOHV

/
�� PP�� PP

�� PP

0RGHO &DEOH OHQJWK

&��+ï&1��� �� FP

&��+ï&1��� �� FP

&��+ï&1��� � P

&��+ï&1��� � P



��

$SSHQGL[ &
,QVSHFWLRQ DQG 0DLQWHQDQFH

6RPH FRQVXPDEOH LWHPV LQ D 3&� VXFK DV UHOD\V DQG EDWWHULHV� QHHG RFFDVLRQDO UHSODFHPHQW� 7KLV $SSHQGL[
SURYLGHV LQVWUXFWLRQV RQ KRZ WR UHSODFH WKHVH LWHPV� $OZD\V NHHS VSDUH SDUWV RQ KDQG IRU LPPHGLDWH UHSODFH�
PHQW� 7KH VSHFLILFDWLRQV IRU WKH LWHPV PHQWLRQHG LQ WKLV VHFWLRQ FDQ EH IRXQG LQ $SSHQGL[ $ 6SHFLILFDWLRQV�

+RZ WR 5HSODFH 5HOD\V
�� �� ���� �� 7XUQ WKH SRZHU WR WKH 3& 2))�

�� 8VH D 3KLOOLSV VFUHZGULYHU WR ORRVHQ WKH IRXU VFUHZV RQ WKH IURQW SDQHO RI
WKH &38 8QLW� 5HPRYH WKH FRYHU IURP WKH 8QLW� OLIWLQJ LW IURP WKH OHIW�

�� 8VLQJ D UHOD\ SXOOHU� UHPRYH WKH GHIHFWLYH UHOD\ DQG UHSODFH LW ZLWK D QHZ
UHOD\� 7KH UHOD\ SXOOHU LV VWRUHG RQ WKH EDFNVLGH RI WKH IURQW SDQHO RI WKH
&38 8QLW� QHDU WKH EDWWHU\�

5HOD\ SXOOHU

)URQW SDQHO RI
&38 8QLW

8VH WKH UHOD\ SXOOHU WR
SXOO WKH UHOD\ IURP WKH VRFNHW�

�� 5HSODFH WKH IURQW SDQHO� SRVLWLRQLQJ LW RYHU WKH 8QLW DQG ILUPO\ SUHVVLQJ
RQ WKH FHQWHU RI WKH FRYHU XQWLO WKH LQWHUQDO FRQQHFWRUV DUH PDWHG�



,QVSHFWLRQ DQG 0DLQWHQDQFH $SSHQGL[ &

��

7KH UHOD\V DUH DUUDQJHG RQ WKH SULQWHG FLUFXLW ERDUG DV IROORZV�

&��+

� � � � � � � �

&��+

� � � � � � � � � � �� ��

&��+

� � � � � � � � � � �� �� � � � �

:RUG Q :RUG �Q���

&��+

� � � � � � � � � � �� �� � � � �

:RUG Q :RUG �Q���

� � � � � � �� ��

�� �� �� ��



�

$SSHQGL[ &,QVSHFWLRQ DQG 0DLQWHQDQFH

��

+RZ WR 5HSODFH WKH %DWWHU\
7KH VHUYLFH OLIH RI WKH EDWWHU\ LV ILYH \HDUV DW ���&� 7KH OLIH RI WKH EDWWHU\ EHFRPHV VKRUWHU DW KLJKHU WHPSHUD�
WXUHV� :KHQ WKH EDWWHU\ LV GLVFKDUJHG� WKH (55 /(' EOLQNV WHOOLQJ \RX WKDW \RX KDYH RQH ZHHN WR UHSODFH WKH
EDWWHU\� 7KH GDWH E\ ZKLFK WKH ILUVW EDWWHU\ PXVW EH UHSODFHG LV ZULWWHQ RQ WKH VLGH SDQHO RI WKH &38 8QLW� )RU
H[DPSOH� ),567 5(3/$&(0(17 ����� PHDQV WKDW \RX PXVW UHSODFH WKH EDWWHU\ QR ODWHU WKDQ 'HFHPEHU
�����

7R SUHYHQW WKH ORVV RI GDWD� WKH EDWWHU\ PXVW EH UHSODFHG DQG FRPSOHWHO\ FRQ�
QHFWHG ZLWKLQ ILYH PLQXWHV�

&DXWLRQ 'XH WR GDQJHU RI FRPEXVWLRQ� H[SORVLRQ� RU OHDNDJH� GR QRW DWWHPSW WR FKDUJH� KHDW RU GLVDV�
VHPEOH WKH EDWWHU\� RU VKRUW�FLUFXLW WKH WHUPLQDOV� :KHQ GLVSRVLQJ RI D XVHG EDWWHU\� GR QRW WKURZ LW
LQWR D ILUH�

�� �� ���� �� 7XUQ WKH SRZHU WR WKH 3& 2))� ,I WKH SRZHU LV DOUHDG\ 2))� WXUQ LW 21
DQG ZDLW IRU DW OHDVW � PLQXWH DQG WXUQ LW 2)) DJDLQ� 5HSODFH WKH EDWWHU\
ZLWKLQ ILYH PLQXWHV DIWHU WXUQLQJ WKH SRZHU WR WKH 3& 2))�

�� 8VH D 3KLOOLSV VFUHZGULYHU WR ORRVHQ WKH IRXU VFUHZV RQ WKH IURQW SDQHO RI
WKH &38 8QLW� 5HPRYH WKH FRYHU IURP WKH 8QLW� OLIWLQJ LW IURP WKH OHIW� 7KH
EDWWHU\ LV ORFDWHG RQ WKH EDFN RI WKH IURQW SDQHO RI WKH &38 8QLW�

%DWWHU\

%DWWHU\ FRQQHFWRU

�� 3XOO WKH EDWWHU\ IURP WKH KROGHU DQG LQVWDOO WKH QHZ EDWWHU\ ZLWKLQ RQH
PLQXWH�

7KH HQWLUH RSHUDWLRQ PXVW EH FRPSOHWHG ZLWKLQ ILYH PLQXWHV DIWHU WXUQLQJ RII
WKH SRZHU VXSSO\�

�� 5HSODFH WKH IURQW SDQHO� SRVLWLRQLQJ LW RYHU WKH 8QLW DQG ILUPO\ SUHVVLQJ
RQ WKH FHQWHU RI WKH FRYHU XQWLO WKH LQWHUQDO FRQQHFWRUV DUH PDWHG�

�� &OHDU WKH (55 PHVVDJH RQ WKH 3URJUDPPLQJ &RQVROH�

5RXWLQH ,QVSHFWLRQ
,Q RUGHU IRU \RXU 3& WR FRQWLQXH RSHUDWLQJ DW RSWLPXP FRQGLWLRQ� SHULRGLF LQVSHFWLRQV DUH QHFHVVDU\� 7KH PDLQ
FRPSRQHQWV RI WKH 3& DUH VHPLFRQGXFWRUV DQG KDYH D ORQJ VHUYLFH OLIH� EXW GHSHQGLQJ RQ WKH RSHUDWLQJ HQYL�
URQPHQW� WKHUH PD\ EH PRUH RU OHVV GHWHULRUDWLRQ RI WKHVH DQG RWKHU SDUWV� $ VWDQGDUG LQVSHFWLRQ VFKHGXOH LV
RQFH HYHU\ VL[ PRQWKV WR RQH \HDU� 0RUH IUHTXHQW LQVSHFWLRQV PD\ EH DGYLVDEOH GHSHQGLQJ RQ WKH RSHUDWLQJ
HQYLURQPHQW� 7U\ WR PDLQWDLQ WKH LQVSHFWLRQ VFKHGXOH RQFH LW KDV EHHQ VHW�

&KHFN WR EH VXUH WKDW WKH SRZHU VXSSO\� DPELHQW WHPSHUDWXUH� KXPLGLW\� HWF� DUH ZLWKLQ WKH VSHFLILFDWLRQV �UHIHU
WR $SSHQGL[ $ 6SHFLILFDWLRQV�� %H VXUH WKDW WKHVH DUH QR ORRVH VFUHZV LQ DQ\ RI WKH 8QLWV DQG WKDW DOO EDWWHU\
DQG FDEOH FRQQHFWLRQV DUH VHFXUH� &OHDQ DQ\ GXVW RU GLUW WKDW KDV DFFXPXODWHG� &KHFN DOO IXVHV� UHOD\V� DQG
RWKHU UHSODFHDEOH SDUWV�

1RWH

1RWH
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$SSHQGL[ '
7HVW 5XQ 3URFHGXUHV

:LULQJ &KHFNOLVW
$IWHU \RX KDYH ILQLVKHG ZLULQJ WKH 3& DQG EHIRUH GRLQJ D WHVW UXQ� UHFRQILUP WKH IROORZLQJ LWHPV�

,WHP &RQILUPDWLRQ

3RZHU VXSSO\ DQG ,�2
FRQQHFWLRQV

$UH WKH WHUPLQDOV DQG WKH SRZHU VXSSOLHV ZLUHG SURSHUO\"
$UH WKH WHUPLQDO VFUHZV VHFXUH"
,V WKH WHUPLQDO EORFN VHFXUHO\ FRQQHFWHG WR WKH 8QLW"
,V WKH 8QLW PRXQWHG VHFXUHO\"

&RQQHFWLQJ &DEOH $UH WKH FDEOHV FRQQHFWLQJ HDFK 8QLW FRQQHFWHG SURSHUO\ DQG ORFNHG"
$UH WKH FRQQHFWLQJ FDEOHV WKH SURSHU OHQJWK"

',3 VZLWFKHV� MXPSHU VHWWLQJV�
FKLSV �IRU 520 FKLSV�

$UH WKH ',3 VZLWFKHV DQG MXPSHU SLQV VHW IRU WKH NLQG RI PHPRU\ \RX DUH XVLQJ"
,V WKH PHPRU\ FKLS PRXQWHG SURSHUO\"



7HVW 5XQ 3URFHGXUHV $SSHQGL[ '

��

7HVW 5XQ 3URFHGXUH
$IWHU FKHFNLQJ DOO DVSHFWV RI WKH 3& �L�H� PRXQWLQJ� ,�2 FRQQHFWLRQV� PHPRU\ FKLS� HWF�� SHUIRUP D WHVW UXQ�
XVLQJ WKH IROORZLQJ SURFHGXUH�

�

�

3RZHU 21

,�2 :LULQJ

� 'HEXJJLQJ

�� &KHFN WKH SRZHU VXSSO\ FRQ�

QHFWHG WR WKH &38 DQG ,�2 8QLWV�

0DNH VXUH WKDW \RX DUH XVLQJ WKH

SURSHU SRZHU VXSSO\ YROWDJH DQG LW

LV FRQQHFWHG WR WKH FRUUHFW WHUPL�

QDO�

�� &KHFN WKH SRZHU VXSSOLHV FRQ�

QHFWHG WR ,�2 GHYLFHV� 0DNH VXUH

WKDW \RX KDYH PDGH DOORZDQFHV

IRU IOXFWXDWLRQV LQ FXUUHQW ZKHQ

SRZHU LV VXSSOLHG�

�� 6XSSO\ SRZHU WR WKH 3&� :KHQ

SRZHU LV VXSSOLHG WR WKH 3&� WKH

32:(5 /('V RQ WKH IURQW SDQHO

RI WKH 8QLWV DUH OLW�

�� &KDQJH WKH 3URJUDPPLQJ &RQ�

VROH PRGH WR 021,725 RU 581�

7KH 581 /(' RQ WKH IURQW SDQHO

RI WKH 8QLWV DUH OLW�

�� &KHFN WKH RSHUDWLRQ VHTXHQFH�

�� &RUUHFW DQ\ SUREOHPV IRXQG LQ WKH

SURJUDP�

��� $IWHU WKRURXJKO\ FKHFNLQJ WKH SUR�

JUDP DQG FRUUHFWLQJ HUURUV� ZULWH

WKH SURJUDP WR D FDVVHWWH WDSH�

(3520 FKLS� RU IORSS\ GLVN� ,I WKH

SURJUDP LQ WKH &38 LV GDPDJHG

RU GHVWUR\HG� WKLV FRS\ FDQ VHUYH

DV D EDFNXS�

��� 0DNH D KDUG FRS\ RI WKH SURJUDP

FRQWHQWV DQG VWRUH LW�

�� &RQQHFW WKH 3URJUDPPLQJ &RQ�

VROH WR WKH &38 8QLW DQG VHOHFW

WKH 352*5$0 PRGH�

�� :KLOH WKH 3URJUDPPLQJ &RQVROH

LV LQ WKH 352*5$0 PRGH� FKHFN

WKH RXWSXW ZLULQJ XVLQJ D IRUFHG

21�2)) IXQFWLRQ�

�� :KHQ WKH LQSXW GHYLFHV DUH ZLUHG

FRUUHFWO\� WKH LQSXW /(' RQ WKH

IURQW SDQHO RI WKH 8QLW LV OLW DV WKH

ELW WXUQV 21� $OVR XVH ,�2 0RQLWRU�

LQJ RU ,�2 PXOWL�SRLQW PRQLWRULQJ WR

FKHFN LQSXW ZLULQJ�

(1'

7HVW 5XQ�

� 6WRULQJ WKH SURJUDP
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6HOI 'LDJQRVWLF )XQFWLRQV
6LWXDWLRQ ,WHP 32:(5 581 $/$50

(5525
(UURU 'LVSOD\ &RUUHFWLRQ

)DWDO HUURU 3RZHU IDLOXUH
�ZKHQ WKH SRZHU
LV 2)) IRU DW
OHDVW � PV�

ïïï &KHFN WKH SRZHU VXSSO\
YROWDJH DQG SRZHU OLQHV�
DQG WXUQ WKH SRZHU 21
DJDLQ�

&38 HUURU
�ZDWFKGRJ WLPHU
RYHU ��� PV�

ïïï 3XW WKH 3& LQ WKH
352*5$0 PRGH DQG WXUQ
WKH SRZHU 21 DJDLQ�
&KHFN WKH XVHU SURJUDP�

0HPRU\ HUURU 0(025< (55 �&KHFN WKH SURJUDP� IL[
WKH HUURU� DQG UHUXQ WKH
SURJUDP�

�&KHFN WKDW WKH ',3
VZLWFK VHWWLQJV DUH
FRUUHFW�

�&KHFN WKDW WKH (3520
FKLS LV SURSHUO\
PRXQWHG�

�&KHFN WKDW WKH EDWWHU\
LV SURSHUO\ FRQQHFWHG�

�&OHDU WKH HUURU DIWHU
FRUUHFWLQJ LW�

0LVVLQJ (1'
LQVWUXFWLRQ

12 (1' ,167 :ULWH (1' LQ WKH ILQDO
DGGUHVV RI WKH SURJUDP�

,�2 EXV HUURU ,�2 %86 (55 &KHFN WKH QXPEHU RI
SRLQWV ZLWK ,�2 7DEOH 5HDG
DQG XVH ,�2 7DEOH 5HJLVWHU
WR PDWFK WKH UHJLVWHUHG
WDEOH WR WKH DFWXDO WDEOH�
&OHDU WKH HUURU DIWHU
FRUUHFWLQJ LW�

6\VWHP HUURU 6<6 )$,/ )$/6 &KHFN WKH SURJUDP IRU DQ\
HUURUV� :KHQ H[HFXWLQJ
)$/6�) WKH VFDQ WLPH LV
EHWZHHQ ��� PV� $W WKLV
WLPH WKH 3& PD\ VWRS
RSHUDWLQJ� 7KH VFDQ WLPH
FDQ EH LQFUHDVHG E\
FKDQJLQJ WKH GDWD LQ WKH
V\VWHP VHWWLQJV DUHD� 6HH
6HFWLRQ � 6\VWHP 0HPRU\
$OORFDWLRQ�
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6LWXDWLRQ &RUUHFWLRQ(UURU 'LVSOD\$/$50
(5525

58132:(5,WHP

1RQ�IDWDO
HUURU

6\VWHP HUURU 6<6 )$,/ )$/ &KHFN WKH XVHU·V SURJUDP�

6FDQ WLPH RYHU 6&$1 7,0(
29(5

&KHFN WKH VFDQ WLPH� 7KH
VFDQ WLPH FDQ EH
LQFUHDVHG WKURXJK WKH
V\VWHP VHWWLQJV DUHD�

%DWWHU\ HUURU %$77 /2: &KHFN WKDW WKH EDWWHU\ LV
SURSHUO\
FRQQHFWHG DQG FKDUJHG�
5HSODFH WKH EDWWHU\�

6\VWHP
UHJLVWUDWLRQ DUHD
HUURU

ïïï &KHFN WKH FRQWHQWV RI WKH
V\VWHP UHJLVWUDWLRQ DUHD
DQG UHVHW�

+RVW /LQN HUURU ïïï ïïï 5HVHW WKH +RVW FRPSXWHU
FRPPXQLFDWLRQ VWDWXV DQG
WKH &38 8QLW VHWWLQJV�

/RDG FXW�RII HUURU ïïï ïïï ïïï
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*ORVVDU\

$6&,, FRGH >$�PHULFDQ� 6�WDQGDUG� &�RGH IRU� ,�QIRUPDWLRQ� ,�QWHUFKDQJH�@ $ VWDQGDUG
FRPSXWHU FRGH XVHG WR IDFLOLWDWH WKH LQWHUFKDQJH RI LQIRUPDWLRQ DPRQJ YDUL�
RXV W\SHV RI GDWD�SURFHVVLQJ HTXLSPHQW�

$6&,, 8QLW $Q ,QWHOOLJHQW ,�2 8QLW� 7KH $6&,, 8QLW KDV LWV RZQ &38 DQG �� NLORE\WHV RI
PHPRU\� 7KLV 8QLW HQDEOHV FRPPXQLFDWLRQ EHWZHHQ WKH 3& DQG DQ\ RWKHU
GHYLFH ZKLFK XVHV $6&,, FRGH� 7KH $6&,, 8QLW FDQ EH SURJUDPPHG LQ %$�
6,&�

%DFNSODQH $ EDVH WR ZKLFK 8QLWV DUH PRXQWHG WR IRUP D 5DFN� %DFNSODQHV SURYLGH D
VHULHV RI FRQQHFWRUV IRU WKHVH 8QLWV DORQJ ZLWK ZLULQJ WR FRQQHFW WKHP WR WKH
&38 DQG 3RZHU 6XSSO\� %DFNSODQHV DOVR SURYLGH FRQQHFWRUV XVHG WR FRQ�
QHFW WKHP WR RWKHU %DFNSODQHV� ,Q VRPH 6\VWHPV� GLIIHUHQW %DFNSODQHV DUH
XVHG IRU GLIIHUHQW 5DFNV� LQ RWKHU 6\VWHPV� 5DFNV GLIIHU RQO\ E\ WKH 8QLWV
PRXQWHG WR WKHP�

EDFNïXS $ FRS\ RI H[LVWLQJ GDWD ZKLFK LV YDOXDEOH LI GDWD LV DFFLGHQWDOO\ HUDVHG�

EDXG UDWH 7UDQVIHU VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHP PHDVXUHG LQ ELWV SHU VHF�
RQG� )RU H[DPSOH� DQ RSWLFDO VHQVRU PLJKW EH FRQILJXUHG WR VHQG LWV LQIRUPD�
WLRQ WR WKH ),7 DW ���� EDXG� ,W LV LPSRUWDQW IRU ERWK RI WKH GHYLFHV WR EH VHW
WR WKH VDPH EDXG UDWH�

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 DQG 2))� $ ELW LV RQH ELQDU\ GLJLW�

FHQWUDO SURFHVVLQJ XQLW $ GHYLFH WKDW LV FDSDEOH RI VWRULQJ D SURJUDP DQG GDWD� DQG H[HFXWLQJ WKH VHW
RI LQVWUXFWLRQV FRQWDLQHG LQ WKH SURJUDP� ,Q D 3& 6\VWHP� WKH FHQWUDO SUR�
FHVVLQJ XQLW H[HFXWHV WKH SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV
ZLWK H[WHUQDO GHYLFHV� HWF�

FRPPXQLFDWLRQ FDEOH &DEOH XVHG WR WUDQVIHU GDWD EHWZHHQ FRPSRQHQWV RI D FRQWURO V\VWHP DQG
FRQIRUPLQJ WR WKH 56ï���& RU 56ï��� VWDQGDUGV�

&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 GH�
YLFHV WKDW DUH XVHG WR FRQWURO RU REWDLQ IHHGEDFN IURP WKH FRQWUROOHG V\VWHP�

FRXQWHU $ 3& IXQFWLRQ WKDW FRXQWV WKH QXPEHU RI RFFXUUHQFHV RI D FHUWDLQ HYHQW�

&38 $Q DFURQ\P IRU FHQWUDO SURFHVVLQJ XQLW�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�
H�J�� WKH /5 DUHD LV GHVLJQHG WR KROG FRPPRQ GDWD LQ D 3& /LQN 6\VWHP�

GDWD GLVN )ORSS\ GLVN XVHG WR VWRUH LQIRUPDWLRQ VXFK DV SURJUDPV RU ,�2 WDEOHV� 7KH
GDWD GLVN VKRXOG EH XVHG LQ GULYH % RI WKH ),7�

GDWD OLQN $OORZV IRU WKH FRQQHFWLRQ RI XS WR �� 3&V LQ D 1HW /LQN 6\VWHP ZKHUH HDFK LV
FRQWULEXWLQJ LQIRUPDWLRQ WR D FRPPRQ PHPRU\ DUHD� 'DWD OLQNV PD\ EH HV�
WDEOLVKHG LQ WKH /5 DQG�RU '0 PHPRU\ DUHDV�
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GHEXJJLQJ 7KH SURFHVV RI FKHFNLQJ IRU HUURUV LQ D SURJUDP�

GHIDXOW FRQGLWLRQ 7KH RULJLQDO FRQGLWLRQ RI D IXQFWLRQ RU V\VWHP� )RU H[DPSOH� WKH ),7·V GHIDXOW
FRQGLWLRQ LV WR VWDUW IURP LWV KDUG GULYH� EXW WKLV GHIDXOW FRQGLWLRQ FDQ EH
FKDQJHG VR WKDW LW VWDUWV IURP D IORSS\ GLVN GULYH�

GLVWULEXWHG FRQWURO $Q DXWRPDWLRQ FRQFHSW LQ ZKLFK FRQWURO RI HDFK SRUWLRQ RI DQ DXWRPDWHG V\V�
WHP LV ORFDWHG QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� L�H�� FRQWURO LV GH�
FHQWUDOL]HG DQG ´GLVWULEXWHGµ RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV D FRQFHSW
EDVLF WR 3& 6\VWHPV�

((3520 >(�OHFWULFDOO\� (�UDVDEOH� 3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI
520 LQ ZKLFK VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV DFFRP�
SOLVKHG 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 (OHFWULF ¶VWDWLF· WKDW FDQ GLVWXUE HOHFWURQLF FRPPXQLFDWLRQV� 7KH ¶VQRZ· WKDW
FDQ DSSHDU RQ D 79 VFUHHQ LV DQ H[DPSOH RI WKH HIIHFWV RI HOHFWULFDO QRLVH�

(3520 >(�UDVDEOH� 3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI 520 LQ
ZKLFK VWRUHG GDWD FDQ EH HUDVHG� E\ XOWUDYLROHW OLJKW RU RWKHU PHDQV� DQG UH�
SURJUDPPHG�

([SDQVLRQ ,�2 8QLW $Q ,�2 8QLW IRU D 3DFNDJH�W\SH 3& WKDW SURYLGHV PRUH ,�2 SRLQWV WR WKH 3&�

IDFWRU\ FRPSXWHU $ JHQHUDO�SXUSRVH FRPSXWHU� XVXDOO\ TXLWH VLPLODU WR D EXVLQHVV FRPSXWHU�
WKDW LV XVHG LQ DXWRPDWHG IDFWRU\ FRQWURO�

IODJ $ ELW WKDW LV WXUQHG 21 DQG 2)) DXWRPDWLFDOO\ E\ WKH V\VWHP LQ RUGHU WR SUR�
YLGH VWDWXV LQIRUPDWLRQ�

+LJK�VSHHG &RXQWHU $ 6SHFLDO ,�2 8QLW� $ +LJK 6SHHG &RXQWHU 8QLW FRXQWV LQGHSHQGHQWO\ RI WKH
3&·V VFDQ WLPH� 7KLV DOORZV FRXQWLQJ RI YHU\ VKRUW� IDVW VLJQDOV�

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\VWHP FRQWURO� +RVW FRPSXWHUV DUH JHQHUDOO\ VPDOO SHUVRQDO RU EXVL�
QHVV FRPSXWHUV�

$ FRPSXWHU WKDW KDV VLPLODU DUFKLWHFWXUH WR� DQG LV ORJLFDOO\ FRPSDWLEOH ZLWK
DQ ,%0 3&�;7 FRPSXWHU� DQG WKDW FDQ UXQ VRIWZDUH GHVLJQHG IRU WKDW FRP�
SXWHU�

LQVWUXFWLRQ OLQH $ VXFFHVVLRQ RI LQVWUXFWLRQV ZKLFK EHJLQV ZLWK D ORDG LQVWUXFWLRQ DW WKH OHIW
EXV EDU DQG HQGV DW D ULJKW EXV EDU�

LQWHUIDFH $Q LQWHUIDFH LV WKH FRQFHSWXDO ERXQGDU\ EHWZHHQ V\VWHPV RU GHYLFHV DQG
XVXDOO\ LQYROYHV FKDQJHV LQ WKH ZD\ WKH FRPPXQLFDWHG GDWD LV UHSUHVHQWHG�
,QWHUIDFH GHYLFHV VXFK DV 16%V SHUIRUP RSHUDWLRQV VXFK DV FKDQJLQJ WKH
FRGLQJ� IRUPDW� RU VSHHG RI GDWD�

,�2 GHYLFHV 7KH GHYLFHV ZKLFK DUH FRQQHFWHG WR WKH WHUPLQDOV RQ ,�2 8QLWV� 6SHFLDO ,�2
8QLWV� RU ,QWHOOLJHQW ,�2 8QLWV� ,�2 GHYLFHV PD\ EH SDUW RI WKH &RQWURO 6\VWHP LI
WKH\ IXQFWLRQ WR KHOS FRQWURO RWKHU GHYLFHV� RU WKH\ PD\ EH SDUW RI WKH FRQ�
WUROOHG V\VWHP LI WKH\ LQWHUDFW GLUHFWO\ ZLWK LW�

,%0 3&�;7 RU $7� RU
FRPSDWLEOHV
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,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP RU DQ RXWSXW VLJQDO
OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� DQ ,�2 SRLQW FRUUHVSRQGV WR WHUPL�
QDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQW FRUUH�
VSRQGV WR DQ ,�2 ELW LQ WKH ,5 DUHD�

,�2 WDEOH 'LDJUDP ZULWWHQ WR WKH ,5 PHPRU\ DUHD OLVWLQJ WKH W\SH RI ,�2 XQLWV FRQWUROOHG
E\ D 3&� ,W PXVW EH FOHDUHG EHIRUH SURJUDPPLQJ RU ZKHQ ,�2 XQLWV DUH
FKDQJHG� 7DEOHV FDQ EH UHDG� YHULILHG� RU WUDQVIHUUHG WR D (3520�

,�2 8QLW 7KH PRVW EDVLF W\SH RI 8QLW PRXQWHG WR D %DFNSODQH� ,�2 8QLWV LQFOXGH ,QSXW
8QLWV DQG 2XWSXW 8QLWV� HDFK RI ZKLFK LV DYDLODEOH LQ D UDQJH RI VSHFLILFD�
WLRQV� ,�2 8QLWV GR QRW LQFOXGH 6SHFLDO ,�2 8QLWV� /LQN 8QLWV� HWF�

/LPLW 6ZLWFK $ VZLWFK WKDW GHWHFWV ZKHQ DQ REMHFW KDV UHDFKHG WKH OLPLW RI LWV PRYHPHQW
E\ DFWXDOO\ PDNLQJ FRQWDFW ZLWK WKH REMHFW� /LPLW 6ZLWFKHV DUH ILWWHG WR HOHFWULF
HOHYDWRUV� WUDYHOLQJ FUDQHV� HWF� WR LQGLFDWH ZKHQ D FHUWDLQ SDUW RI WKH HTXLS�
PHQW KDV WUDYHOHG WR WKH VSHFLILHG OLPLW�

/LQN 8QLW $Q\ RI WKH 8QLWV XVHG WR FRQQHFW D 3& WR D /LQN 6\VWHP� 7KHVH DUH 5HPRWH
,�2 8QLWV� ,�2 /LQN 8QLWV� 3& /LQN 8QLWV� +RVW /LQN 8QLWV� DQG 1HW /LQN 8QLWV�

RSHUDWLQJ PRGH 7KH 'LVSOD\ 7HUPLQDO 8QLW FDQ RSHUDWH LQ ILYH GLIIHUHQW PRGHV� 3DJH 5HDG�
7HUPLQDO� '\QDPLF 6FDQ� 5HDG�:ULWH� DQG 6HOI�'LDJQRVLV�

SDJH 2QH FRPSOHWH 'LVSOD\ 7HUPLQDO 8QLW VFUHHQ� 7ZR KXQGUHG VFUHHQV FDQ EH
VWRUHG RQ RQH 5$0 FDUG�

SDUDOOHO LQWHUIDFH 7KH SDUDOOHO LQWHUIDFH XVHV WKH 56ï��� FRQQHFWRU� EXW LV QRW VHULDO FRPPXQL�
FDWLRQ� :KHQ SDUDOOHO PRGH LV VHOHFWHG DV WKH FRPPXQLFDWLRQ PRGH� XS WR ��
'LVSOD\ 7HUPLQDO 8QLWV FDQ EH FRQQHFWHG WR D 3& LQ SDUDOOHO�

3& $Q DFURQ\P IRU 3URJUDPPDEOH &RQWUROOHU�

3&% $Q DFURQ\P IRU SULQWHG FLUFXLW ERDUG�

3& /LQN 8QLW $ 8QLW XVHG WR FRQQHFW WZR RU PRUH 3&V WRJHWKHU VR WKDW WKH\ FDQ H[FKDQJH
GDWD WKURXJK WKHLU /5 DUHDV�

3KRWRHOHFWULF 6ZLWFK $ VZLWFK WKDW XVHV OLJKW WR GHWHFW WKH SUHVHQFH RI DQ REMHFW�

3RZHU 6XSSO\ $ 8QLW WKDW PRXQWV WR D %DFNSODQH LQ D 5DFN 3&� ,W SURYLGHV SRZHU DW WKH
YROWDJH UHTXLUHG E\ WKH RWKHU 8QLWV RQ WKH 5DFN�

SULQWHG FLUFXLW ERDUG $ ERDUG RQWR ZKLFK HOHFWULFDO FLUFXLWV DUH SULQWHG IRU PRXQWLQJ LQWR D FRPSXW�
HU RU HOHFWULFDO GHYLFH�

3URJUDPPDEOH &RQWUROOHU $ VPDOO� FRPSXWHU�OLNH GHYLFH WKDW FDQ FRQWURO SHULSKHUDO HTXLSPHQW� VXFK DV
DQ HOHFWULF GRRU RU TXDOLW\ FRQWURO GHYLFHV� EDVHG RQ SURJUDPPLQJ DQG SH�
ULSKHUDO LQSXW GHYLFHV� $Q\ SURFHVV WKDW FDQ EH FRQWUROOHG XVLQJ HOHFWULFDO
VLJQDOV FDQ EH FRQWUROOHG E\ D 3&� 3&V FDQ EH XVHG LQGHSHQGHQWO\ RU QHW�
ZRUNHG WRJHWKHU LQWR D V\VWHP WR FRQWURO PRUH FRPSOH[ RSHUDWLRQV�

SURJUDPPLQJ GHYLFH $ SHULSKHUDO GHYLFH XVHG WR ZULWH SURJUDPV DQG WR LQSXW D SURJUDP WR D 3& RU
WR DOWHU RU PRQLWRU D SURJUDP DOUHDG\ VWRUHG LQ WKH 3&� 7KHUH DUH GHGLFDWHG
SURJUDPPLQJ GHYLFHV� VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�
GHGLFDWHG SURJUDPPLQJ GHYLFHV� VXFK DV D KRVW FRPSXWHU�
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3520 >3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI 520 LQWR ZKLFK WKH SUR�
JUDP RU GDWD PD\ EH ZULWWHQ DIWHU PDQXIDFWXUH� E\ D FXVWRPHU� EXW ZKLFK LV
IL[HG IURP WKDW WLPH RQ�

3520 :ULWHU $ 3520 :ULWHU LV D GHYLFH XVHG WR ZULWH GDWD WR 520� 3520� DQG (3520
VWRUDJH FKLSV�

3UR[LPLW\ 6ZLWFK $ VZLWFK WKDW XVHV PDJQHWLF LQGXFWLRQ WR PHDVXUH WKH GLVWDQFH RI D PHWDOOLF
REMHFW IURP WKH IURQW RI WKH VZLWFK�

5DFN 3& $ 3& WKDW LV FRPSRVHG RI 8QLWV PRXQWHG WR RQH RU PRUH 5DFNV� 7KLV FRQILJX�
UDWLRQ LV WKH PRVW IOH[LEOH� DQG PRVW ODUJH 3&V DUH 5DFN 3&V� $ 5DFN 3& LV
WKH RSSRVLWH RI D 3DFNDJH�W\SH 3&� ZKLFK KDV DOO RI WKH EDVLF ,�2� VWRUDJH�
DQG FRQWURO IXQFWLRQV EXLOW LQWR D VLQJOH SDFNDJH�

5$0 >5�DQGRP� $�FFHVV� 0�HPRU\�@ 5$0 ZLOO QRW UHWDLQ GDWD ZKHQ SRZHU LV GLV�
FRQQHFWHG� 7KHUHIRUH GDWD VKRXOG QRW EH VWRUHG LQ 5$0�

UHJLVWHU�UHJLVWHUHG 6WRULQJ WH[W DQG JUDSKLFV LQ WKH 5$0�520 FDUG IURP D SHUVRQDO FRPSXWHU
RU WKH $6&,, 8QLW� *UDSKLFV WKDW KDYH EHHQ ZULWWHQ WR WKH 5$0�520 FDUG DUH
UHIHUUHG WR DV UHJLVWHUHG PHVVDJHV�

5HPRWH ,�2 8QLW $ 8QLW WKDW H[WHQGV WKH GLVWDQFH DQ ([SDQVLRQ ,�2 8QLW FDQ EH IURP WKH &38�

520 >5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI GLJLWDO VWRUDJH WKDW FDQQRW EH ZULWWHQ WR� $
520 FKLS LV PDQXIDFWXUHG ZLWK LWV SURJUDP RU GDWD DOUHDG\ VWRUHG LQ LW� DQG LW
FDQ QHYHU EH FKDQJHG� +RZHYHU� WKH SURJUDP RU GDWD FDQ EH UHDG DV PDQ\
WLPHV DV GHVLUHG�

VFDQ WLPH 7KH WRWDO WLPH LW WDNHV WKH 3& WR SHUIRUP LQWHUQDO RSHUDWLRQV� L�H�� UHVHW WKH
ZDWFKGRJ WLPHU� UHDG WKH SURJUDP� UHFHLYH LQSXW GDWD� VHQG RXWSXW GDWD� DQG
H[HFXWH LQVWUXFWLRQV� 6FDQ WLPH LV PRQLWRUHG E\ WKH ZDWFKGRJ WLPHU ZLWKLQ WKH
3&� DQG LI LW WDNHV ORQJHU WKDQ D FHUWDLQ VSHFLILHG DPRXQW RI WLPH� DQ HUURU
PHVVDJH PD\ EH JHQHUDWHG� RU WKH &38 PD\ MXVW VWRS� 6FDQ WLPHV ZLOO GLIIHU
GHSHQGLQJ RQ WKH FRQILJXUDWLRQ RI WKH V\VWHP�

VZLWFKLQJ FDSDFLW\ 7KH YROWDJH�FXUUHQW WKDW UHOD\ FDQ VZLWFK 21 DQG 2))�

VWHSSLQJ PRWRU $Q RXWSXW GHYLFH WKDW URWDWHV DFFRUGLQJ WR VLJQDOV IURP WKH &RQWURO 6\VWHP�
7KH URWDWLRQ LV YHU\ SUHFLVH DQG RFFXUV LQ SUH�GHILQHG ´VWHSV�µ

VZLWFK $Q LQSXW GHYLFH WKDW VHQGV HLWKHU DQ 21 RU 2)) VLJQDO WR WKH &RQWURO 6\VWHP�
$ VZLWFK FDQ EH RSHUDWHG HLWKHU E\ D SHUVRQ RU E\ WKH PRYHPHQW RI D SLHFH
RI HTXLSPHQW RU PDWHULDO�

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� ,Q 20521 WHUPLQRORJ\� V\VWHP FRQILJXUDWLRQ LV
XVHG WR GHVFULEH WKH DUUDQJHPHQW DQG FRQQHFWLRQ RI WKH 8QLWV FRPSULVLQJ D
&RQWURO 6\VWHP WKDW LQFOXGHV RQH RU PRUH 3&V�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURG�
XFW VROG IRU D 3& 6\VWHP� 7KRXJK PRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG
ZLWK WKH ZRUG 8QLW� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D FRO�
OHFWLYH VHQVH DV D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV ZRUG
FOHDU�
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ZDWFKGRJ WLPHU $ VSHFLDO WLPHU LQVLGH WKH &38 WKDW PRQLWRUV WKH 3&·V VFDQ WLPH� 7KH ZDWFK�
GRJ WLPHU VHWV D IODJ LI WKH VFDQ WLPH EHFRPHV ORQJHU WKDQ D FHUWDLQ VSHFLILHG
YDOXH� 7KLV LV XVHIXO LI WKH FRUUHFW RSHUDWLRQ RI \RXU 6\VWHP GHSHQGV RQ D
FHUWDLQ PD[LPXP VFDQ WLPH�

ZRUG ,Q GLJLWDO FLUFXLWV� D JURXS RI ELWV� 8VXDOO\ D ZRUG FRQVLVWV RI IRXU� HLJKW� RU
VL[WHHQ ELWV� ,Q &�VHULHV 3&V� D ZRUG FRQVLVWV RI VL[WHHQ ELWV� :RUGV FDQ EH
XVHG WR VWRUH GDWD� RU WKH\ FDQ EH XVHG IRU ,�2�

ZRUN ELWV %LWV LQ WKH ,5 DUHD WKDW DUH QRW EHLQJ XVHG IRU LQSXW RU RXWSXW� 7KHVH ELWV FDQ
EH XVHG LQ WKH SURJUDP LQ DQ\ ZD\ GHVLUHG�
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,QGH[

$
$SSOLFDWLRQ 3URJUDP 5HDG�:ULWH 0RGH� 56����& ,QWHUIDFH� ��

$6&,, ,�2� ��
GLVSOD\ WHUPLQDO� ��

$6&,, ,�2 0RGH� 56����& ,QWHUIDFH� ��

% &
EDWWHU\� ��

ELW DOORFDWLRQ� ��

FRGHV
FRPPDQG� ��
UHVSRQVH� ��

FRQQHFWLQJ FDEOH� ��� ��� ��� ��
+DQG�KHOG 3URJUDPPLQJ &RQVROH� ��

&RQVROH $GDSWHU� ��
GLDJUDP� ��

&RQVROH &RQQHFWRU� ��
FRQQHFWLQJ FDEOH� ��

FRQWURO FRPSRQHQWV� �

&RQWURO 6\VWHP� GHILQLWLRQ� �

&38
GHVFULSWLRQ� �
LQGLFDWRUV� �

' (
'DWD $FFHVV &RQVROH� FRQQHFWRU� ��

GLDJQRVWLF IXQFWLRQV� ��

'0 ZRUG DOORFDWLRQ� ��

((3520
0HPRU\ VHWWLQJV� ��
:ULWH (QDEOH 6ZLWFK� �
:ULWLQJ GDWD WR FKLS� ��

(3520
KRZ WR PRXQW� ��
0HPRU\ VHWWLQJV� ��

HUURU
FRXQWHU� ��
KLVWRU\� ��
WDEOH� ��

([SDQVLRQ ,�2 8QLW
FRQQHFWRUV� ��
GHVFULSWLRQ� ��
,QGLFDWRUV� ��

) +
IDFWRU\ FRPSXWHU� �

),7� ��
IRU ZULWLQJ GDWD� ��
56����& ,QWHUIDFH� ��

IODJ� ��

IRUPDW
,QWHO +(;� ��
0RWRUROD 6� ��

JURXQG� ��

+DQG�KHOG 3URJUDPPLQJ &RQVROH� FRQQHFWRU� ��

KRVW FRPSXWHU� ��
56����& ,QWHUIDFH� ��

+RVW /LQN 0RGH� ��

+RVW /LQN 8QLW
FRQQHFWRU� ��
KRZ WR PRXQW� ��

, /
,QGLFDWRUV� &38� �

LQGXFWLYH ORDG� ��

LQSXW GHYLFHV� �

LQWHUORFN� ��

-XPSHU SLQV� PHPRU\� ��

OHDNDJH FXUUHQW� ��� ��

/LQN $GDSWHU� ��
+RVW /LQN 0RGH �56����& ,QWHUIDFH�� ��

0 3
0HPRU\� ��
GLDJUDP RI PHPRU\ VZLWFKHV DQG MXPSHU SLQV� ��
',3 6ZLWFK DQG MXPSHU SLQ VHWWLQJV� ��
((3520� ��
(3520� ��
LQVWDOODWLRQ� ��
5$0� ��

RXWSXW GHYLFHV� �

3HULSKHUDO ,QWHUIDFH &RQQHFWRU� VWRUDJH VORW� �

3HULSKHUDO ,QWHUIDFH 8QLW
&����,3���� ��
FRQQHFWRU� ��
KRZ WR PRXQW� ��

SRZHU VXSSO\� ��

SUHFDXWLRQV� JHQHUDO� [L

SULQWHU� ��

SURFHVV FRQWURO FRPSXWHU� �
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SURJUDP KHDGHU� ��

3URJUDPPDEOH &RQWUROOHU
EORFN GLDJUDP� �
IORZFKDUW� �
RSHUDWLRQ� �
UROH� �

3URJUDPPLQJ &RQVROH� ZULWLQJ GDWD WR 5$0 &38 8QLW� �

3520 3URJUDPPHU� IRU ZULWLQJ GDWD� ��

3520 :ULWHU� ��
$SSOLFDWLRQ 3URJUDP 5HDG�:ULWH 0RGH �56����& ,QWHUIDFH��

��
ZULWLQJ GDWD� ��

5
5$0
0HPRU\ VHWWLQJV� ��
:ULWH (QDEOH 6ZLWFK� �

UHDO�WLPH FORFN� VSHFLILFDWLRQV� ��

UHJLVWUDWLRQ� V\VWHP� ��

UHOD\V� ��� ��

56ï���& LQWHUIDFH� VSHFLILFDWLRQV� ��

56����&� ��

56����& ,QWHUIDFH� ��
&RQQHFWRU SLQV� ��
+RVW /LQN 0RGH� ��
WKUHH PRGHV� ��

56����� ��

6
VFDQ WLPH� �

VFDQQLQJ F\FOH� �

VXUJH FXUUHQW� ��� ��� ��

VZLWFKLQJ FDSDFLW\� ��

6<67(0 &200$1'� ��

6\VWHP FRQILJXUDWLRQ� ��

6<67(0 (5525� ��

6<67(0 6(77,1*� ��

7
WHUPLQDO EORFN� ��

WHVW UXQ� ��

7UDQVIHU IRUPDW
,QWHO +(;� ��
0RWRUROOD 6� ��

77/� ��� ��

8
8VHU 3URJUDP :ULWH (QDEOH 6ZLWFK� �
GLDJUDP� �

8VHU·V 3URJUDP� :ULWH (QDEOH 6ZLWFK� �
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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

� -XO\ ���� 2ULJLQDO SURGXFWLRQ

� -XO\ ���� &RQYHUWHG WR WKH FXUUHQW IRUPDW�
3DJH ��� 0RGHO QXPEHU IRU 3HULSKHUDO ,QWHUIDFH 8QLW FRUUHFWHG LQ GLDJUDP�
3DJH ��� ),7 PRGHO QXPEHU FRUUHFWHG DQG /66 DGGHG WR GLDJUDP�
3DJH ��� &DOORXWV IRU DQG FRQQHFWLRQV WR 5DFN�PRXQWLQJ +RVW /LQN 8QLWV FRU�
UHFWHG LQ GLDJUDP�
3DJH ��� /66 DGGHG�

� 0D\ ���� ,QIRUPDWLRQ RQ &��+ DQG WKH QHZ YHUVLRQ �9�� RI WKH RWKHU &38V DGGHG WKURXJK�
RXW WKH PDQXDO� 0RGHOV ZLWK WUDQVLVWRU RXWSXWV ZLWK QR VRFNHWV ZHUH DGGHG�

� 0DUFK ���� 3DJH ��� (3520 PRGHO QXPEHU 520�,B�% KDV EHHQ DGGHG WR WKH QRWH�

3DJH ��� ´�86µ KDV EHHQ DGGHG WR WKH PRGHO QXPEHU RI WKH ��� $ 7ULDF 5HOD\�

3DJH ��� ´3URJUDPPLQJ &RQVROH $GDSWHUµ FRUUHFWHG WR ´3URJUDPPLQJ &RQVROH
%DVH 8QLWµ DQG VSHFLILFDWLRQV ZHUH PRGLILHG�

3DJHV ��� ��� 0RGHO &��+ FRUUHFWHG WR &��+�

�$ 6HSWHPEHU ���� 6HFWLRQ RI SUHFDXWLRQV DGGHG EHIRUH VHFWLRQ � DQG DGMXVWPHQWV PDGH WR VLJQDO
ZRUGV IRU SUHFDXWLRQV�

/66 UHSODFHG ZLWK 666�
3DJH ��� *3&�� UHPRYHG�
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