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DUH GLUHFWO\ UHODWHG WR DSSOLFDWLRQ RI WKH &RQWUROOHU /LQN 1HWZRUN�

1DPH &RQWHQWV &DW� 1R�
�VXIIL[HV RPLWWHG�

6<60$& �*�)��&/.���(�
�*�)��&/.���(
&RQWUROOHU /LQN 6XSSRUW %RDUGV
2SHUDWLRQ 0DQXDO �WKLV PDQXDO�

,QVWDOODWLRQ� VHWXS� DQG RSHUDWLQJ SURFHGXUHV IRU
&RQWUROOHU /LQN 6XSSRUW %RDUGV� &RQWUROOHU /LQN
6XSSRUW %RDUGV DUH XVHG WR FRQQHFW ,%0 3&�$7V RU
FRPSDWLEOHV WR D &RQWUROOHU /LQN 1HWZRUN�

:���

6<60$& &���+:�=:�$7��(�
�*�)��&/.���(�&/.���(�
&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH
2SHUDWLRQ 0DQXDO

,QVWDOODWLRQ DQG RSHUDWLQJ SURFHGXUHV IRU WKH
&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� 7KH &RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH HQDEOHV PDQXDOO\ VHW GDWD
OLQNV DQG RWKHU SURFHGXUHV IRU D &RQWUROOHU /LQN
1HWZRUN�

:���

6<60$& &6�:�&/.������
&���+:�&/.��� &90��&/.��
&RQWUROOHU /LQN 8QLWV
2SHUDWLRQ 0DQXDO

,QVWDOODWLRQ� VHWXS� DQG RSHUDWLQJ SURFHGXUHV IRU WKH
&RQWUROOHU /LQN 8QLWV� &RQWUROOHU /LQN 8QLWV DUH XVHG
WR FRQQHFW &���+;�+*�+( DQG &9�VHULHV 3&V WR D
&RQWUROOHU /LQN 1HWZRUN�

:���

'HSHQGLQJ RQ WKH V\VWHP� \RX PD\ DOVR QHHG WKH 6<60$& RU &9 6XSSRUW 6RIWZDUH RU D 3URJUDPPLQJ
&RQVROH� 5HIHU WR WKH ERG\ RI WKLV PDQXDO IRU GHWDLOV� 3OHDVH UHDG WKLV PDQXDO DQG UHODWHG PDQXDOV FDUH�
IXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ WR LQVWDOO DQG RSHUDWH D &RQ�
WUROOHU /LQN 6XSSRUW %RDUG�

6HFWLRQ � RXWOLQHV WKH IHDWXUHV RI WKH&RQWUROOHU /LQN 6XSSRUW %RDUG� LQFOXGLQJ WKH DSSOLFDWLRQV RI WKH&RQ�
WUROOHU /LQN 6XSSRUW %RDUG DQG WKH GLIIHUHQFHV EHWZHHQ WKH&RQWUROOHU /LQN 6XSSRUW %RDUG DQG WKH&RQWURO�
OHU /LQN 8QLW�

6HFWLRQ � GHVFULEHV WKH PHWKRGV IRU VHWWLQJ VZLWFKHV RQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG� LQVWDOOLQJ WKH
6XSSRUW %RDUG LQ D FRPSXWHU� DQG ZLULQJ WKH &RQWUROOHU /LQN 1HWZRUN�

6HFWLRQ � GHVFULEHV WKH SURFHGXUH IRU LQVWDOOLQJ WKH VRIWZDUH QHFHVVDU\ IRU XVLQJ D &RQWUROOHU /LQN 6XS�
SRUW %RDUG�

6HFWLRQ � GHVFULEHV KRZ WR FUHDWH DSSOLFDWLRQV �XVHU SURJUDPV� WKDW FRQWURO WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG�

6HFWLRQ � JLYHV GHWDLOV RQ WKH &�ODQJXDJH OLEUDU\ FRPPDQGV DQG GULYHU FDOOV XVHG E\ WKH &RQWUROOHU /LQN
6XSSRUW %RDUG�

6HFWLRQ � GHVFULEHV KRZ WR XVH GDWD OLQNV LQ D &RQWUROOHU /LQN 1HWZRUN�

6HFWLRQ � H[SODLQV KRZ WR XVH WKH PHVVDJH VHUYLFH SURYLGHG E\ D &RQWUROOHU /LQN 6XSSRUW %RDUG�

6HFWLRQ � GHVFULEHV WKH PHWKRG XVHG WR FRQQHFW PXOWLSOH QHWZRUNV WKURXJK &9�VHULHV 3&V DQG
&6��VHULHV 3&V�

6HFWLRQ � SURYLGHV GHWDLOV RQ &RQWUROOHU /LQN 1HWZRUN FRPPXQLFDWLRQV� 5HIHU WR WKLV VHFWLRQ IRU QHWZRUN
FRPPXQLFDWLRQV WKDW UHTXLUH DFFXUDWH FRPPXQLFDWLRQV WLPLQJ�

6HFWLRQ �� SURYLGHV LQIRUPDWLRQ RQ WURXEOHVKRRWLQJ HUURUV WKDW RFFXU GXULQJ &RQWUROOHU /LQN 6XSSRUW
%RDUG RSHUDWLRQ� DV ZHOO DV GDLO\ LQVSHFWLRQ� FOHDQLQJ� DQG RWKHU PDLQWHQDQFH SURFHGXUHV�

$SSHQGL[ SURYLGHV D OLVW RI VWDQGDUG 20521 SURGXFWV UHODWHG WR &RQWUROOHU /LQN 1HWZRUNV�

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

�
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7KLV VHFWLRQ SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DQG UHODWHG GHYLFHV�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV VHFWLRQ LV LPSRUWDQW IRU WKH VDIH DQG UHOLDEOH DSSOLFDWLRQ RI WKH&RQWUROOHU/LQN6XS�
SRUW%RDUG�<RXPXVW UHDG WKLV VHFWLRQ DQGXQGHUVWDQG WKH LQIRUPDWLRQ FRQWDLQHGEHIRUH DWWHPSWLQJ WR VHW XS RU RSHU�
DWH D &RQWUROOHU /LQN 6XSSRUW %RDUG�

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

�2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV

[LL

� ,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�
7KLV PDQXDO SURYLGHV LQIRUPDWLRQ IRU SURJUDPPLQJ DQG RSHUDWLQJ WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG DQG UHODWHG GHYLFHV� %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[WUHPHO\ LPSRUWDQW WKDW D &RQWUROOHU /LQN 6XSSRUW %RDUG DQG DOO UHODWHG
GHYLFHV 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 \RXU20521 UHSUHVHQWDWLYH EHIRUH DSSO\LQJ D &RQWUROOHU /LQN
6XSSRUW %RDUG WR WKH DERYH PHQWLRQHG DSSOLFDWLRQV�

� 6DIHW\ 3UHFDXWLRQV

:$51,1* 1HYHU DWWHPSW WR GLVDVVHPEOH DQ\ &RQWUROOHU /LQN 6XSSRUW %RDUG 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�

&DXWLRQ 7LJKWHQ WKH FRQQHFWRU VFUHZV IRU WKH EDFNXS SRZHU VXSSO\ WR WKH WRUTXH VSHFL�
ILHG LQ WKLV PDQXDO� 7KH ORRVH VFUHZV PD\ UHVXOW LQ EXUQLQJ RU PDOIXQFWLRQ�

� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV
'R QRW RSHUDWH WKH FRQWURO V\VWHP LQ WKH IROORZLQJ SODFHV�
�:KHUH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV H[SRVHG WR GLUHFW VXQOLJKW�
�:KHUH WKH DPELHQW WHPSHUDWXUH LV EHORZ ��& RU RYHU ���&�
�:KHUH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG PD\ EH DIIHFWHG E\ FRQGHQVDWLRQ
GXH WR UDGLFDO WHPSHUDWXUH FKDQJHV�

�:KHUH WKH DPELHQW KXPLGLW\ LV EHORZ �� RU RYHU ����
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�$SSOLFDWLRQ 3UHFDXWLRQV

[LLL

�:KHUH WKHUH LV DQ\ FRUURVLYH RU LQIODPPDEOH JDV�
�:KHUH WKHUH LV H[FHVVLYH GXVW� VDOLQH DLU� RU PHWDO SRZGHU�
�:KHUH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV DIIHFWHG E\ YLEUDWLRQ RU VKRFN�
�:KHUH DQ\ ZDWHU� RLO� RU FKHPLFDO PD\ VSODVK RQ WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG�

&DXWLRQ 7KH RSHUDWLQJ HQYLURQPHQW RI WKH&RQWUROOHU /LQN 6XSSRUW %RDUG RU WKH FRPSXWHU
FDQ KDYH D ODUJH HIIHFW RQ WKH ORQJHYLW\ DQG UHOLDELOLW\ RI WKH V\VWHP� ,PSURSHU
RSHUDWLQJ HQYLURQPHQWV FDQ OHDG WR PDOIXQFWLRQ� IDLOXUH� DQG RWKHU XQIRUHVHH�
DEOH SUREOHPV ZLWK WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RU WKH FRPSXWHU� %H VXUH
WKDW WKH RSHUDWLQJ HQYLURQPHQW LV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV DW LQVWDOODWLRQ
DQG UHPDLQV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV GXULQJ WKH OLIH RI WKH V\VWHP�

� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG RU WKH FRPSXWHU LQWR ZKLFK LW LV LQVWDOOHG�

:$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 RI WKH FRPSXWHU EHIRUH DWWHPSWLQJ DQ\ RI WKH IROORZ�
LQJ� 3HUIRUPLQJ DQ\ RI WKH IROORZLQJ ZLWK WKH SRZHU VXSSO\ WXUQHG RQ PD\ OHDG
WR HOHFWULFDO VKRFN�
� ,QVWDOOLQJ RU UHPRYLQJ WKH 6XSSRUW %RDUG�
� $VVHPEOLQJ WKH 8QLWV�
� 6HWWLQJ ',3 VZLWFKHV RU VKRUW�FLUFXLWLQJ SLQV�
� &RQQHFWLQJ RU GLVFRQQHFWLQJ DQ\ FDEOHV RU FRQQHFWRUV�

&DXWLRQ )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV FRXOG OHDG WR IDXOW\ RSHUDWLRQ RI WKH
FRPSXWHU RU WKH V\VWHP RU FRXOG GDPDJH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RU
UHODWHG GHYLFHV� $OZD\V KHHG WKHVH SUHFDXWLRQV�

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

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

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

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

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

� 'R QRW DWWHPSW WR WDNH WKH %RDUGV DSDUW� WR UHSDLU WKH %RDUGV� RU WR PRGLI\ WKH
%RDUGV LQ DQ\ ZD\�

� %H VXUH WKDW DOO WKH PRXQWLQJ VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU
VFUHZV DUH WLJKWHQHG WR WKH WRUTXH VSHFLILHG LQ WKLV PDQXDO� ,QFRUUHFW WLJKWHQ�
LQJ WRUTXH PD\ UHVXOW LQ PDOIXQFWLRQ�



�$SSOLFDWLRQ 3UHFDXWLRQV

[LY

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

� 'RXEOH�FKHFN DOO WKH ZLULQJ EHIRUH WXUQLQJ 21 WKH SRZHU VXSSO\� ,QFRUUHFW ZLU�
LQJ PD\ UHVXOW LQ EXUQLQJ�

�:LUH FRUUHFWO\�
� 'RXEOH�FKHFN DOO WKH FRQQHFWRUV EHIRUH PRXQWLQJ WKH %RDUG�
� %H VXUH WKDW WKH FRPPXQLFDWLRQV FDEOH FRQQHFWRUV DQG RWKHU LWHPV ZLWK ORFN�
LQJ GHYLFHV DUH SURSHUO\ ORFNHG LQWR SODFH� ,PSURSHU ORFNLQJ PD\ UHVXOW LQ PDO�
IXQFWLRQ�

� 8VH D VSHFLDO SDFNLQJ ER[ ZKHQ WUDQVSRUWLQJ WKH %RDUG� +DQGOH WKH SURGXFW
FDUHIXOO\ VR WKDW QR H[FHVVLYH YLEUDWLRQ RU LPSDFW LV DSSOLHG WR WKH SURGXFW GXU�
LQJ WUDQVSRUWDWLRQ�

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

� 2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ ZLULQJ WKH FRPPXQLFDWLRQV FDEOH RU
EDFNXS SRZHU VXSSO\ FDEOHV�
� 6HSDUDWH WKH FDEOHV IURP SRZHU OLQHV RU KLJK�WHQVLRQ OLQHV�
� 'R QRW EHQG WKH FDEOHV�
� 'R QRW SXOO RQ WKH FDEOHV�
� 'R QRW SODFH KHDY\ REMHFWV RQ WRS RI WKH FDEOHV�
� 5RXWH FDEOHV LQVLGH FRQGXLWV�

� %HIRUH WRXFKLQJ WKH 8QLW� EH VXUH WR ILUVW WRXFK D JURXQGHG PHWDOOLF REMHFW LQ
RUGHU WR GLVFKDUJH DQ\ VWDWLF EXLOW�XS� 1RW GRLQJ VRPD\ UHVXOW LQ PDOIXQFWLRQ RU
GDPDJH�

� 'R QRW WRXFK WKH %RDUG VXUIDFHV RU SDUWV�
� ,QVWDOO WKH %RDUG 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�



�

6(&7,21 �
)HDWXUHV

7KLV VHFWLRQ RXWOLQHV WKH IHDWXUHV RI WKH&RQWUROOHU/LQN 6XSSRUW%RDUG� LQFOXGLQJ WKH DSSOLFDWLRQV RI WKH&RQWUROOHU /LQN6XS�
SRUW %RDUG DQG WKH GLIIHUHQFHV EHWZHHQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DQG WKH &RQWUROOHU /LQN 8QLW�

��� 2YHUYLHZ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :KDW ,V WKH &RQWUROOHU /LQN" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :KDW ,V D &RQWUROOHU /LQN 6XSSRUW %RDUG" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6XSSRUW %RDUG $FFHVV 0RGHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6XSSRUW %RDUG YV 8QLW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2XWOLQH RI )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6SHFLILFDWLRQV DQG &RQILJXUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *HQHUDO 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([WHUQDO 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQWUROOHU /LQN 6XSSRUW %RDUG &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6RIWZDUH &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6XSSRUWLQJ &RPSXWHUV� 2SHUDWLQJ 6\VWHPV DQG /LEUDULHV ��� � � � � � � � � � � � � � � � � �
����� 0HPRU\ DQG 'LVN 5HTXLUHPHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &RPPXQLFDWLRQV &DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %DFNXS 3RZHU 6XSSO\ �2SWLFDO 6\VWHP 2QO\� ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

��� %DVLF 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $SSOLFDWLRQV 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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����� :KDW ,V WKH &RQWUROOHU /LQN"

7KH &RQWUROOHU /LQN LV DQ )$ QHWZRUN WKDW FDQ VHQG DQG UHFHLYH ODUJH GDWD SDFN�
HWV IOH[LEO\ DQG HDVLO\ DPRQJ DGYDQFHG 20521 3URJUDPPDEOH &RQWUROOHUV
�&6��VHULHV� &���+;�+*�+(�VHULHV� DQG &9�VHULHV 3&V� DQG ,%0 3&�$7 RU
FRPSDWLEOH FRPSXWHUV�

7KH &RQWUROOHU /LQN VXSSRUWV GDWD OLQNV WKDW HQDEOH GDWD VKDULQJ DQG DPHVVDJH
VHUYLFH WKDW HQDEOHV VHQGLQJ DQG UHFHLYLQJ GDWD ZKHQ UHTXLUHG� 'DWD OLQN DUHDV
FDQ EH IUHHO\ VHW WR FUHDWH D IOH[LEOH GDWD OLQN V\VWHP DQG HIIHFWLYHO\ XVH GDWD
DUHDV�

7KH QHWZRUN LV FRQQHFWHG XVLQJ HLWKHU VKLHOGHG WZLVWHG�SDLU FDEOH RU RSWLFDO ILEHU
FDEOH� DQG KLJK�YROXPH GDWD WUDQVPLVVLRQV DW KLJK VSHHG HQDEOH FRQVWUXFWLRQ RI
D ZLGH UDQJH RI QHWZRUNV� IURP ORZ�OHYHO V\VWHPV WR KLJK�

&&
3
8

&
3
8

3
8

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6��VHULHV 3&

,%0 3&�$7 RU
FRPSDWLEOH

7ZLVWHG�SDLU FDEOH
�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG

&���+:�&/.��
&RQWUROOHU /LQN 8QLW

&90��&/.��
&RQWUROOHU /LQN 8QLW

&���+;�+*�+(
3&

&9�VHULHV 3&

:LUHG 6\VWHP �7ZLVWHG�SDLU &DEOH�

7KH IXQFWLRQV RI &RQWUROOHU /LQN DUH LOOXVWUDWHG EHORZ�

'DWD OLQN 0DQXDO VHWWLQJV

$XWRPDWLF VHWWLQJV

0HVVDJH VHUYLFH

5$6 IXQFWLRQV 6WDWXV DUHD IXQFWLRQ

(UURU ORJ IXQFWLRQ

3ROOLQJ QRGH EDFNXS

&RQWUROOHU /LQN

6(1'�5(&9 LQVWUXFWLRQV

&01' LQVWUXFWLRQ

1RGH E\SDVV IXQFWLRQ
�RSWLFDO V\VWHP RQO\�



���6HFWLRQ2YHUYLHZ

�

&&
3
8

&
3
8

3
8

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6��VHULHV 3&

,%0 3&�$7 RU
FRPSDWLEOH

2SWLFDO ILEHU FDEOH
�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6��VHULHV 3& &6��VHULHV 3&

���9'& %DFNXS
3RZHU 6XSSO\

���9'& %DFNXS
3RZHU 6XSSO\

2SWLFDO 6\VWHP �2SWLFDO )LEHU &DEOH�

1RWH &RQQHFW WKH %DFNXS 3RZHU 6XSSO\ VHSDUDWHO\ WR HDFK QRGH�

����� )HDWXUHV
7KH &RQWUROOHU /LQN )$ 1HWZRUN KDV WKH IROORZLQJ IHDWXUHV WR PHHW WKH YDULRXV
UHTXLUHPHQWV RI )$ VLWHV�

'DWD /LQNV
)OH[LEOH DQG HIILFLHQW GDWD OLQNV FDQ EH FUHDWHG IRU ODUJH FDSDFLWLHV RI GDWD DV
OLVWHG EHORZ�

,WHP 6SHFLILFDWLRQV
1XPEHU RI VHQG ZRUGV
SHU QRGH

����� ZRUGV PD[�

1XPEHU RI VHQG DQG
UHFHLYH ZRUGV SHU QRGH

&RQWUROOHU /LQN 6XSSRUW %RDUG�
������ ZRUGV PD[�

&RQWUROOHU /LQN 8QLW IRU &6� 6HULHV�
������ ZRUGV PD[�

&RQWUROOHU /LQN 8QLW )RU &���+;�+*�+( RU &9 6HULHV�
����� ZRUGV PD[�

'DWD OLQNV FDQ EH DXWRPDWLF VHW� RU WKH\ FDQ EH VHW E\ WKH XVHU WR IUHHO\ FKDQJH
WKH VL]HV RI WKH GDWD DUHDV XVHG� $ GDWD OLQN FDQ DOVR UHFHLYH RQO\ SDUW RI WKH GDWD
VHQW IURP DQRWKHU QRGH� 7KLV IXQFWLRQ HQDEOHV XVHUV WR UHFHLYH RQO\ WKH UHTXLUHG
GDWD� WKHUHE\ LQFUHDVLQJ GDWD OLQN HIILFLHQF\�

0HVVDJH 6HUYLFH
7KH PHVVDJH VHUYLFH FDQ VHQG DQG UHFHLYH XS WR ����� E\WHV RI GDWD �LQFOXGLQJ
WKH ),16 KHDGHU�� DOORZLQJ KLJK YROXPHV RI GDWD WR EH VHQW DQG UHFHLYHG ZLWKRXW
KDYLQJ WR VSOLW LW XS�

7ZLVWHG�SDLU &DEOH RU 2SWLFDO )LEHU &DEOH &RQQHFWLRQ
7KH &RQWUROOHU /LQN 8QLWV FDQ EH FRQQHFWHG WR WKH QHWZRUN XVLQJ HLWKHU VKLHOGHG
WZLVWHG�SDLU FDEOHV RU RSWLFDO ILEHU FDEOHV� 6HOHFW WKH V\VWHP WKDW VXLWV WKH
DSSOLFDWLRQ�
)HDWXUHV RI 7ZLVWHG�SDLU &DEOH
7ZLVWHG�SDLU FDEOH LV HDV\ WR FRQQHFW DQGPDLQWDLQ� 7KH FDEOH FDQ EH SURFHVVHG
PXFKPRUH HDVLO\ WKDQ FRD[LDO RU RSWLFDO FDEOH� WKHUHE\ UHGXFLQJ WKH FRVW RI WRROV
DQG DVVHPEO\ WLPH�
&RQQHFWLRQV DUH PDGH WR D WHUPLQDO EORFN RQ WKH &RQWUROOHU /LQN 8QLW DQG WR D
VSHFLDO FRQQHFWRU RQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG IRU HDV\ V\VWHP DVVHP�
EO\ DQG PRGLILFDWLRQ�
7KH QHWZRUN LV HTXLSSHG ZLWK WKH UHTXLUHG WHUPLQDWLQJ UHVLVWDQFH EXLOW LQWR WKH
8QLWV DOORZLQJ WKH WHUPLQDWLQJ UHVLVWDQFH WR EH HDVLO\ VHW DW ERWK HQGV RI WKH QHW�
ZRUN XVLQJ D VLPSOH VZLWFK�
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)HDWXUHV RI 2SWLFDO )LEHU &DEOH
2SWLFDO )LEHU &DEOH KDV VXSHULRU QRLVH UHVLVWDQFH� VR WKLV V\VWHP FDQ SURYLGH
KLJKO\ UHOLDEOH FRPPXQLFDWLRQV HYHQ LQ YHU\ QRLV\ FRQGLWLRQV�
7KH FRPPXQLFDWLRQV GLVWDQFH FDQ EH XS WR �� NP LQ WRWDO �� NP PD[� EHWZHHQ
QRGHV�� ZKLFK DOORZV ORQJ�GLVWDQFH RU ODUJH�VFDOH QHWZRUNV�
2QFH WKH2SWLFDO )LEHU &DEOH KDV EHHQ ILWWHGZLWK VSHFLDO FRQQHFWRUV� WKH FDEOHV
FDQ EH HDVLO\ FRQQHFWHG RU GLVFRQQHFWHG�

&RPPXQLFDWLRQV EHWZHHQ 'LIIHUHQW 0RGHOV
7KH IROORZLQJ &RQWUROOHU /LQN 8QLWV DUH DYDLODEOH IRU FRPPXQLFDWLRQV EHWZHHQ
GLIIHUHQW PRGHOV� ,W PXVW EH QRWHG� KRZHYHU� WKDW WKH ZLUHG V\VWHP DQG RSWLFDO
V\VWHP FDQQRW H[LVW LQ RQH &RQWUROOHU /LQN 1HWZRUN�
:LUHG 6\VWHP

� &RQWUROOHU /LQN 8QLW IRU &6��VHULHV 3URJUDPPDEOH &RQWUROOHUV
� &RQWUROOHU /LQN 8QLWV IRU &���+;�+*�+( 3URJUDPPDEOH &RQWUROOHUV
� &RQWUROOHU /LQN 8QLWV IRU &9�VHULHV 3URJUDPPDEOH &RQWUROOHUV
� &RQWUROOHU /LQN 6XSSRUW %RDUG IRU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV

2SWLFDO 6\VWHP
� &RQWUROOHU /LQN 8QLW IRU &6��VHULHV 3URJUDPPDEOH &RQWUROOHUV
� &RQWUROOHU /LQN 6XSSRUW %RDUG IRU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV

)OH[LEOH ,QWHU�QHWZRUN &RQQHFWLRQV
7KH &RQWUROOHU /LQN 1HWZRUN FDQ EH FRQQHFWHG WR DQRWKHU QHWZRUN �(WKHUQHW�
6<60$& 1(7 /LQN� 6<60$& /,1.� RU DQRWKHU &RQWUROOHU /LQN QHWZRUN�
WKURXJK D &6��VHULHV RU &9�VHULHV 3&� %\ LQVWDOOLQJ (WKHUQHW� 6<60$& 1(7
/LQN� RU 6<60$& /,1. &RPPXQLFDWLRQV 8QLWV RQ WKH VDPH &6��VHULHV 3& RU
&9�VHULHV 3&� D PHVVDJH VHUYLFH FDQ EH FUHDWHG ZLWK QRGHV LQ WKH LQWHUFRQ�
QHFWHG QHWZRUNV WKURXJK WKDW 3&� 8S WR WKUHH QHWZRUN OHYHOV DUH SRVVLEOH�

,PSURYHG (UURU +DQGOLQJ
$Q HUURU ORJ HQDEOHV TXLFN KDQGOLQJ RI HUURUV E\ UHFRUGLQJ WKH WLPH WKH HUURU
RFFXUUHG DQG HUURU GHWDLOV� 7KH FXUUHQW &RQWUROOHU /LQN 8QLW DQG 6XSSRUW %RDUG
VWDWXV DUH DOVR DYDLODEOH� DV DUH WKH GDWD OLQN DQG QHWZRUN VWDWXV�
:KHQ DQ HUURU RFFXUV LQ WKH SROOLQJ QRGH WKDW FRQWUROV WKH &RQWUROOHU /LQN 1HW�
ZRUN� DQRWKHU QRGH DXWRPDWLFDOO\ EHFRPHV WKH SROOLQJ QRGH� 7KLV SUHYHQWV DQ
HUURU DW D VLQJOH QRGH IURP LQIOXHQFLQJ RWKHU QRGHV RQ WKH QHWZRUN� DFKLHYLQJ D
KLJKO\ UHOLDEOH V\VWHP�
:LWK WKH 2SWLFDO &RQWUROOHU /LQN 1HWZRUN� GDWD FRPPXQLFDWLRQV FDQ EH FRQWLQ�
XHG HYHQ ZKHQ D QRGH RU LWV SRZHU VXSSO\ IDLOV� 7KH GLVDEOHG QRGH �3& RU ,%0
3&�$7 RU FRPSDWLEOH FRPSXWHU� LV E\SDVVHG E\ WKH QHWZRUN� 7KLV E\SDVV IXQF�
WLRQ SUHYHQWV WKH QHWZRUN IURP FUDVKLQJ EHFDXVH RI D VLQJOH QRGH IDLOXUH RU
SRZHU LQWHUUXSWLRQ� $ EDFNXS SRZHU VXSSO\PXVW EH SURYLGHG WR HDFK QRGH �&RQ�
WUROOHU /LQN 8QLW RU 6XSSRUW %RDUG� WR WDNH DGYDQWDJH RI WKH QRGH E\SDVV IXQF�
WLRQ�

2SWLFDO WUDQVPLVVLRQ SDWK

%\SDVV

,%0 3&�$7 RU
FRPSDWLEOH

3RZHU LQWHUUXSWLRQ

���9'&
%DFNXS
3RZHU 6XSSO\

&/.

3&

&/.

3&

&/.

3&

&/.
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����� :KDW ,V D &RQWUROOHU /LQN 6XSSRUW %RDUG"
$&RQWUROOHU /LQN 6XSSRUW %RDUG LV XVHG WR SURYLGH D GLUHFW FRQQHFWLRQ WR DQ ,%0
3&�$7 RU FRPSDWLEOH FRPSXWHU RQ D &RQWUROOHU /LQN 1HWZRUN� $ &RQWUROOHU /LQN
6XSSRUW %RDUG VXSSRUWV GDWD OLQNV� WKH PHVVDJH VHUYLFH� DQG 5$6 IXQFWLRQV LQ
WKH VDPH ZD\ DV D &RQWUROOHU /LQN 8QLW�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV VXSSRUWHG E\ '26� 7KH 6XSSRUW %RDUG LV
PRXQWHG LQ DQ H[SDQVLRQ VORW RI DQ ,%0 3&�$7 RU FRPSDWLEOH� 7KH IROORZLQJ
6XSSRUW %RDUGV DUH DYDLODEOH�

:LUHG 6\VWHP

&RQWUROOHU /LQN 1HWZRUN

,%0 3&�$7 RU
FRPSDWLEOH

�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG

&RQWUROOHU /LQN 8QLW

3&

2SWLFDO 6\VWHP

2SWLFDO &RQWUROOHU /LQN 1HWZRUN

,%0 3&�$7 RU
FRPSDWLEOH

�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG

&RQWUROOHU /LQN 8QLW

3&

����� 6XSSRUW %RDUG $FFHVV 0RGHV
7KH DFFHVV PHWKRGV IRU WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DUH GLIIHUHQW IURP
WKRVH RI D&RQWUROOHU /LQN8QLW� 7KH IROORZLQJ WZRPHWKRGV DUH XVHG WR DFFHVV WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�

0LFURVRIW & OLEUDU\ )XQFWLRQV IURP 20521

8VHU SURJUDP

/LEUDU\ IXQFWLRQV

'ULYHU

%RDUG
0HPRU\

/DQJXDJH

0LFURVRIW &
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'LUHFW 'ULYHU $FFHVV

'ULYHU FDOO

8VHU SURJUDP

'ULYHU

%RDUG
0HPRU\

����� 6XSSRUW %RDUG YV 8QLW
7KH IROORZLQJ WDEOH VKRZV D FRPSDULVRQ EHWZHHQ WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG DQG D &RQWUROOHU /LQN 8QLW�

,WHP 6XSSRUW %RDUG 8QLW
&RPPXQLFDWLRQV FDEOH
FRQQHFWLRQV

6SHFLDO FRQQHFWRU 7HUPLQDO EORFN

$FFHVV PHWKRG /LEUDU\ IXQFWLRQV RU GULYHU FDOOV )URP XVHU SURJUDP LQ &38 8QLW
1HWZRUN SDUWLFLSDWLRQ
�SDUWLFLSDWLQJ�OHDYLQJ
QHWZRUN�

/LEUDU\ IXQFWLRQV RU GULYHU FDOOV %\ WXUQLQJ WKH 8QLW 21 DQG 2))

'DWD OLQN FDFKH (LWKHU WKURXJK D FDFKH DUHD FUHDWHG IRU WKH
GDWD OLQN RU E\ GLUHFW DFFHVV WR VKDUHG
PHPRU\ RQ WKH 6XSSRUW %RDUG

'DWD DXWRPDWLFDOO\ H[FKDQJHG ZLWK ,�2
PHPRU\ LQ &38 8QLW�

1XPEHU RI VHQG DQG
UHFHLYH ZRUG LQ GDWD OLQN

������ ZRUGV ����� ZRUGV �IRU &���+;�+*�+( 3&V�
������ ZRUGV �IRU &9�VHULHV 3&V�

'DWD OLQN VWDUW ZRUG )L[HG 9DULDEOH
)LUVW GDWD OLQN VWDWXV
ZRUG

)L[HG 9DULDEOH

$XWRPDWLF GDWD OLQN
VHWWLQJV

&DQ SDUWLFLSDWH LQ DXWRPDWLFDOO\ VHW GDWD
OLQNV� EXW FDQQRW VWDUW RU VHW WKH GDWD OLQNV�

&DQ SDUWLFLSDWH� VWDUW� RU VHW OLQNV�

0HVVDJH VHUYLFH 0HVVDJH VHQG DQG UHFHLYH IXQFWLRQV RU
GULYHU FDOOV LQ XVHU SURJUDP�

7KH XVHU SURJUDP PXVW SURYLGH DQ\ UHTXLUHG
UHVSRQVHV�

6(1'� 5(&9� DQG &01' LQVWUXFWLRQV LQ
XVHU SURJUDP LQ &38 8QLW�

5HVSRQVHV DUH DXWRPDWLFDOO\ VHQW�
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����� 2XWOLQH RI )HDWXUHV
'DWD OLQN GDWD IRU HDFK QRGH LV UHIOHFWHG LQ WKH VKDUHG PHPRU\ DUHD RQ WKH
%RDUG� :KHQ D GDWD OLQN FDFKH LV XVHG� WKH GDWD LV HGLWHG DFFRUGLQJ WR WKH GDWD
OLQN WDEOH DQG LV VWRUHG LQ WKH GDWD OLQN FDFKH DUHD LQ PHPRU\� $ GDWD OLQN FDFKH
DUHD LV QRW FUHDWHG XQOHVV D GDWD OLQN FDFKH DUHD LV VSHFLILHG�

8VHUV FDQ DFFHVV HLWKHU WKH GDWD OLQN EXIIHU LQ WKH VKDUHGPHPRU\ RU WKH GDWD OLQN
FDFKH DUHD� 7KH DFFHVV PHWKRG LV VHOHFWHG E\ VHWWLQJ WKH &RQWUROOHU /LQN %,26�
2QO\ RQH PHWKRG FDQ EH XVHG DW D WLPH�
7KH IROORZLQJ ILJXUH LOOXVWUDWHV UHDGLQJ DQG ZULWLQJ WKH GDWD OLQN FDFKH DUHD�

5HDGLQJ DQG ZULWLQJ XVLQJ
OLEUDU\ IXQFWLRQV RU GULYHU
FDOOV �UHDGLQJ�ZULWLQJ WKH
GDWD OLQN WDEOH�

'DWD OLQN GDWD
DUUDQJHG
DFFRUGLQJ WR WKH
GDWD OLQN WDEOH

'DWD OLQN EXIIHU
IRU HDFK QRGH

6KDUHG
PHPRU\

'DWD OLQN
FDFKH DUHD

8VHU SURJUDP

&RQWUROOHU /LQN 1HWZRUN

7KH IROORZLQJ ILJXUH LOOXVWUDWHV GLUHFWO\ UHDGLQJ DQG ZULWLQJ GDWD LQ WKH GDWD OLQN
EXIIHU LQ VKDUHG PHPRU\�

'DWD OLQN EXIIHU
IRU HDFK QRGH

5HDGLQJ DQG ZULWLQJ XVLQJ
OLEUDU\ IXQFWLRQV RU GULYHU
FDOOV �UHDGLQJ�ZULWLQJ D
GDWD OLQN WDEOH ��

6KDUHG
PHPRU\

'DWD OLQN
FDFKH DUHD

8VHU SURJUDP

&RQWUROOHU /LQN 1HWZRUN

'DWD /LQNV
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1RWH &KHFN WKH DYDLODEOH PHPRU\� 7KH GDWD OLQN FDFKH DUHD RFFXSLHV �� .E\WHV RI
FRQYHQWLRQDO PHPRU\ RU ;06 PHPRU\�

'DWD LQ DUHD � DQG DUHD � IRU HDFK QRGH LV DOORFDWHG FRQVHFXWLYHO\ LQ ERWK WKH
GDWD OLQN FDFKH DUHD DQG WKH VKDUHG PHPRU\ GDWD OLQN EXIIHU� :KHQ XVLQJ GDWD
OLQN FDFKH DUHDV� DUHDV IRU HDFK QRGH DUH DOORFDWHG LQ WKH RUGHU RI QRGH
DGGUHVVHV VHW LQ WKH GDWD OLQN WDEOH�
:KHQ XVLQJ GDWD OLQN FDFKH DUHDV� GDWD IRU WZR RU PRUH FRQVHFXWLYH QRGHV FDQ
EH UHDG RU ZULWWHQ� :KHQ XVLQJ WKH GDWD OLQN EXIIHU LQ VKDUHG PHPRU\ �L�H�� ZKHQ
QRW XVLQJ GDWD OLQN FDFKH DUHDV�� GDWD LQ WZR RU PRUH QRGHV FDQQRW EH UHDG RU
ZULWWHQ FRQFXUUHQWO\�
7KH GDWD OLQN VWDUW ZRUG DQG GDWD OLQN VWDWXV ZRUGV DUH IL[HG�

$UHD �
$UHD �

3&

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

$UHD �

1RGH ��

1RGH ��

1RGH ��

$UHD �

$UHD �

$UHD �
1RGH ��

1RGH ��

1RGH ��

1RGH ��

3&

1RGH �� 1RGH ��

$UHD �
$UHD �
$UHD �
$UHD �

8VLQJ WKH 'DWD /LQN &DFKH $UHD

,%0 3&�$7 RU FRPSDWLEOH

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ��

$UHD �

1RGH ��

1RGH ��

1RGH ��

$UHD �

$UHD �

$UHD �
1RGH ��

1RGH ��

1RGH ��

1RGH ��

8VLQJ WKH GDWD OLQN EXIIHU LQ VKDUHG PHPRU\

'DWD IRU PRUH WKDQ

RQH QRGH FDQ EH UHDG

RU ZULWWHQ DW WKH VDPH

WLPH�

'DWD LQ RQO\ RQH QRGH

FDQ EH UHDG RU ZULWWHQ

DW WKH VDPH WLPH�
$UHD �
$UHD �

1RWH �� 8VHUV FDQ VHW ZKHWKHU GDWD OLQN FDFKH DUHDV DUH XVHG ZKHQ WKH &RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH LV LQVWDOOHG �VHH SDJH ���� 7KH VHWWLQJ FDQ EH
FKDQJHG E\PRGLI\LQJ WKH &21),*�6<6 ILOH DIWHU LQVWDOODWLRQ �VHH SDJH ����

�� 8VH GDWD OLQN FDFKH DUHDV WR FUHDWH DQ DSSOLFDWLRQ WR UHDG WKH GDWD LQ WKH
GDWD OLQN DUHDV RI WZR RU PRUH QRGHV DW WKH VDPH WLPH �L�H�� XVLQJ WKH VDPH
IXQFWLRQ FDOO RU GULYHU FDOO�� 7R GR WKLV� ��.E\WHVPXVW EHDYDLODEOH LQ FRQYHQ�
WLRQDO PHPRU\ RU ;06 PHPRU\�



���6HFWLRQ2YHUYLHZ

�

7KH IROORZLQJ WDEOH RXWOLQHV WKH GDWD OLQN IXQFWLRQDOLW\ IRU &RQWUROOHU /LQN 6XSSRUW
%RDUGV�

,WHPV 8VLQJ D GDWD OLQN FDFKH 1RW XVLQJ GDWD OLQN FDFKH
'DWD OLQN GDWD
VWRUDJH DUHD

'DWD OLQN FDFKH 'DWD OLQN EXIIHU LQ VKDUHG PHPRU\

'DWD VWUXFWXUH 2IIVHW �
1RGH ��$UHD �

$UHD �
$UHD �
$UHD �

$UHD �
$UHD �

1RGH ��

1RGH �Q

$UHD �
$UHD �

1RGH �Q
2IIVHW �

1RGH ��

$UHD �
$UHD �

1RGH ��

2IIVHW �

2IIVHW �

2IIVHW �
$UHD �
$UHD �$UHD �

$UHD �

8QLW RI UHDG�ZULWH
GDWD

&RQWLQXRXV GDWD IURP WKH VSHFLILHG DGGUHVV 6HQG GDWD IRU HDFK QRGH �DUHDV � DQG ��

2FFXSLHG PHPRU\ �� .E\WHV �FRQYHQWLRQDO PHPRU\ RU ;06
PHPRU\�

1R PHPRU\ XVHG�

'DWD FRQWHQWV 'DWD FUHDWHG E\ HGLWLQJ WKH GDWD LQ WKH GDWD OLQN
EXIIHU LQ VKDUHG PHPRU\ DFFRUGLQJ WR WKH QRGH
DGGUHVVHV VHW LQ WKH GDWD OLQN WDEOH�

1RWH
7KH VDPH GDWD LV UHWXUQHG LI GDWD LV UHDG EHIRUH
WKH UHIUHVK WLPH IRU FRPPXQLFDWLRQV DW D VKRUWHU
LQWHUYDO�

'DWD IRU HDFK QRGH

1RWH
$Q HUURU LV UHWXUQHG DV ´'DWD 1RW 8SGDWHGµ LI
GDWD LV UHDG EHIRUH WKH UHIUHVK WLPH IRU
FRPPXQLFDWLRQV�

7KH IROORZLQJ WDEOH VKRZV WKH OLEUDU\ IXQFWLRQV DQG GULYHU FDOOV �IXQFWLRQ FRGHV�
WKDW FDQ EH XVHG WR UHDG DQG ZULWH GDWD�

,WHPV 8VLQJ D GDWD OLQN FDFKH 1RW XVLQJ GDWD OLQN FDFKH
5HDGLQJ :ULWLQJ 5HDGLQJ :ULWLQJ

& IXQFWLRQV FONUHDG FONZULWH FONUHDG� FONZULWH�
'ULYHU FDOO
IXQFWLRQ FRGHV
�+(;�

�� �� �� ��

$ ),16 FRPPDQG RU ),16 UHVSRQVH FDQ EH VHQW RU UHFHLYHG IRU D VSHFLILHG QRGH
E\ H[HFXWLQJ D PHVVDJH VHQG�UHFHLYH OLEUDU\ IXQFWLRQ RU D GULYHU FDOO LQ WKH XVHU
SURJUDP�

�:KHQ D ),16 FRPPDQG LV VHQW WR UHDG RU ZULWH D PHPRU\ DUHD� WKH FRPPDQG
FRUUHVSRQGV WR WKH 6(1'�5(&9 LQVWUXFWLRQ IRU WKH &RQWUROOHU /LQN 8QLW�

�:KHQ RWKHU ),16 FRPPDQGV DUH VHQW� WKH FRPPDQGV FRUUHVSRQG WR WKH
&01' LQVWUXFWLRQ IRU WKH &RQWUROOHU /LQN 8QLW�

'DWD WUDQVPLVVLRQ�UHFHSWLRQ WR�IURP 3&

,%0 3&�$7
RU FRPSDWLEOH

$Q\ FRPPDQG WUDQVPLVVLRQ WR 3&

$Q\ ),16
FRPPDQG

,%0 3&�$7
RU FRPSDWLEOH

&RPPDQG WR
UHDG�ZULWH
PHPRU\ DUHDV
FRPPDQG

,WHP 0HVVDJH
L L

0HVVDJH UHFHSWLRQVJ
WUDQVPLVVLRQV :LWKRXW ZDLW WLPH :LWK ZDLW WLPH

& IXQFWLRQV FONVHQG FONUHFY FONUFYZ
'ULYHU FDOO IXQFWLRQ
FRGHV �+(;�

�� ��

0HVVDJH 6HUYLFH



���6HFWLRQ6SHFLILFDWLRQV DQG &RQILJXUDWLRQV

��

��� 6SHFLILFDWLRQV DQG &RQILJXUDWLRQV

����� 6\VWHP &RQILJXUDWLRQ
:LUHG 6\VWHP

&
3
8

&
3
8

&
3
8

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6��VHULHV 3&

,%0 3&�$7 RU
FRPSDWLEOH

�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG

&���+:�&/.��
&RQWUROOHU /LQN 8QLW

&90��&/.��
&RQWUROOHU /LQN 8QLW

&���+;�+*�+(
3&

&9�VHULHV 3&

0D[LPXP WUDQVPLVVLRQ GLVWDQFH� � NP �DW ��� .ESV� WR ��� P �DW � 0ESV�

0D[LPXP QXPEHU RI QRGHV� ��

2SWLFDO 6\VWHP

&
3
8

&
3
8

&
3
8

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6��VHULHV 3&

,%0 3&�$7 RU
FRPSDWLEOH

�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

&6�:�&/.��
&RQWUROOHU /LQN 8QLW

0D[LPXP WUDQVPLVVLRQ GLVWDQFH� �� NP
�� NP PD[� EHWZHHQ QRGHV� $GKHVLYH�

0D[LPXP QXPEHU RI QRGHV� ��
�%DXG UDWH� )L[HG DW � 0ESV�

���9'& EDFNXS
SRZHU VXSSO\

���9'& EDFNXS
SRZHU VXSSO\

&6��VHULHV 3& &6��VHULHV 3&

,%0 3&�$7 RU
FRPSDWLEOH

�*�)��&/.���(
&RQWUROOHU /LQN
6XSSRUW %RDUG
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��

����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV

,WHPV :LUHG V\VWHP 2SWLFDO V\VWHP
&RPPXQLFDWLRQV PHWKRG 1�1 WRNHQ EXV
&RGH 0DQFKHVWHU FRGH
0RGXODWLRQ %DVHEDQG FRGH
6\QFKURQL]DWLRQ )ODJ V\QFKURQL]DWLRQ �FRQIRUPV WR +'/& IUDPHV�
7UDQVPLVVLRQ SDWK IRUP 0XOWL�GURS EXV 'DLV\�FKDLQ
%DXG UDWH DQG PD[LPXP
WUDQVPLVVLRQ GLVWDQFH

7KH PD[LPXP WUDQVPLVVLRQ GLVWDQFH YDULHV
ZLWK WKH EDXG UDWH DV IROORZV�

� 0ESV� ��� P
� 0ESV� ��� P
��� .ESV� � NP

� 0ESV� �� NP
�&ULPS�FXW� ��� P� DGKHVLYH� � NP�

�7KH PD[� GLVWDQFH EHWZHHQ 2SWLFDO 8QLWV RU
6XSSRUW %RDUGV GHSHQGV RQ WKH FRQQHFWRU
DQG FDEOH SUHSDUDWLRQ PHWKRGV��

0HGLD 6SHFLILHG VKLHOGHG WZLVWHG�SDLU FDEOH
1XPEHU RI VLJQDO OLQHV� �� VKLHOG OLQH� �

+�3&) FDEOH �RSWLFDO WZR�FRUH FDEOH�

1RGH FRQQHFWLRQ
PHWKRG

3&� &RQQHFWHG WR D WHUPLQDO EORFN

,%0 3&�$7 RU FRPSDWLEOH�
&RQQHFW ZLWK SURYLGHG FRQQHFWRU

6SHFLDO IXOO�ORFN FRQQHFWRU
�+DOI�ORFN FRQQHFWRU FDQ DOVR EH XVHG�

0D[LPXP QXPEHU RI
QRGHV

�� QRGHV

&RPPXQLFDWLRQV
IXQFWLRQV

'DWD OLQNV DQG PHVVDJH VHUYLFH

1XPEHU RI GDWD OLQN
ZRUGV

7UDQVPLVVLRQ DUHD SHU QRGH� ����� ZRUGV ������ E\WHV� PD[�

'DWD OLQN DUHD LQ RQH &6��VHULHV 3& �VHQG�UHFHLYH��
������ ZRUGV ������� E\WHV� PD[�

'DWD OLQN DUHD LQ RQH &���+;�+*�+( RU &9�VHULHV 3& �VHQG�UHFHLYH��
����� ZRUGV ������� E\WHV� PD[�

'DWD OLQN DUHD LQ RQH ,%0 3&�$7 RU FRPSDWLEOH �VHQG�UHFHLYH�
������ ZRUGV ������� E\WHV� PD[�

1XPEHU RI GDWD OLQN ZRUGV LQ RQH QHWZRUN �VHQG�UHFHLYH�
������ ZRUGV ������� E\WHV� PD[�

'DWD OLQN DUHDV ,5� $5� /5� &,2� '0� DQG (0 GDWD DUHDV
0HVVDJH OHQJWK ����� E\WHV PD[� �LQFOXGLQJ WKH KHDGHU�
5$6 IXQFWLRQV 3ROOLQJ QRGH EDFNXS IXQFWLRQ

6HOI�GLDJQRVLV IXQFWLRQ �KDUGZDUH FKHFNLQJ DW VWDUWXS�

,QWHU�QRGH WHVW DQG EURDGFDVW WHVW �XVLQJ WKH ),16 FRPPDQG�

:DWFKGRJ WLPHU

(UURU ORJ IXQFWLRQ

1RGH E\SDVV IXQFWLRQ �DYDLODEOH IRU WKH RSWLFDO V\VWHP RQO\�
(UURU FRQWURO 0DQFKHVWHU FRGH FKHFN

&5& FKHFN �&&,77 ;�� � ;�� � ;� � ��

����� *HQHUDO 6SHFLILFDWLRQV

,WHPV &RQWUROOHU /LQN 6XSSRUW %RDUG 6SHFLILFDWLRQV
:LUHG V\VWHP� �*�)��&/.���( 2SWLFDO V\VWHP� �*�)��&/.���(

([WHUQDO GLPHQVLRQV ����� [ ��� PP �: [ /�
:HLJKW ��� J ��� J �H[FOXGLQJ VHFXULQJ EUDFNHW�
&XUUHQW FRQVXPSWLRQ ��� $ PD[� DW � 9'& ��� $ PD[� DW � 9'&
$PELHQW WHPSHUDWXUH 2SHUDWLQJ� � WR ���&

6WRUDJH� ���� WR ���&
+XPLGLW\ �� WR �� � 5+ �ZLWKRXW FRQGHQVDWLRQ�
$WPRVSKHUH 0XVW EH IUHH RI FRUURVLYH JDVHV� HWF�
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��

����� ([WHUQDO 'LPHQVLRQV

:LUHG 0RGHO

�8QLW� PP�

2SWLFDO 0RGHO

�8QLW� PP�



���6HFWLRQ6SHFLILFDWLRQV DQG &RQILJXUDWLRQV

��

����� &RQWUROOHU /LQN 6XSSRUW %RDUG &RQILJXUDWLRQ

0RGHO &RQWHQWV
&RQILJXUDWLRQ 'RFXPHQWDWLRQ &RQQHFWRUV

�*�)��&/.���(
�:LUHG V\VWHP�

2QH %RDUG
��*�)��&/.��� IRU
,%0 3&�$7 RU
FRPSDWLEOH�

2QH ����LQFK IORSS\
GLVN ����� 0E\WHV�

&RQWUROOHU /LQN
6XSSRUW %RDUG
2SHUDWLRQ 0DQXDO
�:����

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH
2 WL 0 O

2QH
FRPPXQLFDWLRQV
FRQQHFWRU

�*�)��&/.���(
�2SWLFDO V\VWHP�

2QH %RDUG
��*�)��&/.��� IRU
,%0 3&�$7 RU
FRPSDWLEOH�

2QH ����LQFK IORSS\
GLVN ����� 0E\WHV�

SS
2SHUDWLRQ 0DQXDO
�:����

8VHU UHJLVWUDWLRQ
FDUG

6RIWZDUH OLFHQVH
FRQWUDFW

2QH VHW RI RSWLFDO
ILEHU FDEOH VHFXULQJ
EUDFNHWV

2QH FRQQHFWRU IRU
WKH EDFNXS SRZHU
VXSSO\

1RWH �� 7KH IORSS\ GLVN DOVR FRQWDLQV WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH�

�� 7KH '26 RSHUDWLQJ V\VWHP IRU DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU LV QRW
SURYLGHG ZLWK WKH 6XSSRUW %RDUG� 7KH RSHUDWLRQ V\VWHP PXVW EH DFTXLUHG
VHSDUDWHO\�

����� 6RIWZDUH &RQILJXUDWLRQ

6RIWZDUH

+DUGZDUH

$SSOLFDWLRQ
&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH0LFURVRIW &

ODQJXDJH OLEUDU\

&RQWUROOHU /LQN 'ULYHU

&RQWUROOHU /LQN 6XSSRUW %RDUG

&RQWUROOHU /LQN %,26

����� 6XSSRUWLQJ &RPSXWHUV� 2SHUDWLQJ 6\VWHPV DQG /LEUDULHV

&RQWUROOHU /LQN
6XSSRUW %RDUG

6XSSRUWLQJ
FRPSXWHU

6XSSRUWLQJ
RSHUDWLQJ
V\VWHP

6XSSRUWLQJ
ODQJXDJH

/LEUDU\ QDPH

�*�)��&/.���(
�:LUHG V\VWHP�

�*�)��&/.���(
�2SWLFDO V\VWHP�

,%0 3&�$7 RU
FRPSDWLEOH

&38 L��� RU
KLJKHU

,6$ EXV

,%0 3& '26
9HU� ���

06 '26
9HU� ���

0LFURVRIW &
9HU ���$
�ODUJH PRGHO�

&/.06&�/,%

1RWH �� 2SHUDWLRQ RI WKH &RQWUROOHU /LQN %,26� 'ULYHU� DQG /LEUDU\ FDQ EH JXDUDQ�
WHHG RQO\ XQGHU WKH FRPSXWHU DQG RSHUDWLQJ V\VWHP VSHFLILHG DERYH�
3OHDVH XVH WKH VSHFLILHG FRPSXWHU DQG RSHUDWLQJ V\VWHP�

�� 7KH &RQWUROOHU /LQN %,26� 'ULYHU� DQG /LEUDU\ FDQQRW EH XVHG XQGHU :LQ�
GRZV ���� :LQGRZV ��� RU :LQGRZV 17� �,W FDQQRW EH XVHG IURP D '26ZLQ�
GRZ HLWKHU��



���6HFWLRQ6SHFLILFDWLRQV DQG &RQILJXUDWLRQV

��

����� 0HPRU\ DQG 'LVN 5HTXLUHPHQWV

<RX PXVW KDYH DW OHDVW � 0E\WHV RI DYDLODEOH VSDFH RQ \RXU KDUG GLVN�

&RPSXWHU 0HPRU\
,WHP 5HTXLUHG IUHH DUHD

0HPRU\ UHTXLUHG IRU WKH &RQWUROOHU /LQN 'ULYHU 0DLQ PHPRU\ �FRQYHQWLRQDO�� ��� .E\WHV � QXPEHU RI
VHQG�UHFHLYH EXIIHUV [ � .E\WHV PLQ�

0HPRU\ UHTXLUHG IRU
&RQWUROOHU /LQN %,26

1RW XVLQJ GDWD OLQN
FDFKH

0DLQ PHPRU\ �FRQYHQWLRQDO�� �� .E\WHV PLQ�
&R W R H 26

8VLQJ VWDQGDUG PHPRU\
FDFKH

0DLQ PHPRU\ �FRQYHQWLRQDO�� �� .E\WHV PLQ�

8VLQJ ;06 PHPRU\
FDFKH

0DLQ PHPRU\ �FRQYHQWLRQDO�� �� .E\WHV PLQ�

;06 PHPRU\� �� .E\WHV PLQ�
0HPRU\ UHTXLUHG IRU &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH

0DLQ PHPRU\ �FRQYHQWLRQDO�� ��� .E\WHV PLQ�

1RWH �� :KHQ UXQQLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH ZLWK WKH &RQWUROOHU /LQN
'ULYHU DQG %,26� VHW WKH QXPEHU RI EXIIHUV IRU WKH GULYHU DQG %,26 GDWD OLQN
FDFKH DUHD WDNLQJ LQWR DFFRXQW WKH DPRXQW RI DYDLODEOH PHPRU\ WKH PDLQ
PHPRU\�

�� 6HW WKH QXPEHU RI EXIIHUV IRU WKH GULYHU DQG %,26 GDWD OLQN FDFKH DUHD DW
LQVWDOODWLRQ RU WKURXJK WKH RSWLRQV IRU WKH &RQWUROOHU /LQN 'ULYHU DQG %,26 LQ
&21),*�6<6�

����� &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH
6HWWLQJV DQG GDWD PRQLWRULQJ DUH SHUIRUPHG IRU WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� $YDLODEOH RSHUDWLRQV LQFOXGH
FUHDWLQJ GDWD OLQN WDEOHV� PRQLWRULQJ GDWD OLQN VWDWXV� UHDGLQJ HUURU ORJV� DQG VHW�
WLQJ URXWLQH WDEOHV�

,%0 3&�$7 RU FRPSDWLEOH

&RQWUROOHU /LQN
6XSSRUW %RDUG

�

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH

6HWWLQJ GDWD
�GDWD OLQN WDEOHV�

�

&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH FDQ DOVR EH XVHG IRU ERWK &RQWUROOHU /LQN 8QLWV
DQG WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

8VH WKH �*�)��&/.�� &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH WR PDNH VHWWLQJV IRU
&6��VHULHV &RQWUROOHU /LQN 8QLWV� )RU IXUWKHU GHWDLOV� UHIHU WR WKH &RQWUROOHU /LQN
6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO �:�����

1RWH 7KH VHWWLQJV LQ WKH&RQWUROOHU /LQN 6XSSRUW %RDUG FDQ EH UHDG IURP WKH&RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH UXQQLQJ RQ WKH FRPSXWHU FRQQHFWHG WR WKH 3&� 5HIHU WR
WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO �:���� IRU GHWDLOHG
RSHUDWLQJ SURFHGXUHV�

+DUG 'LVN



���6HFWLRQ6SHFLILFDWLRQV DQG &RQILJXUDWLRQV

��

������ &RPPXQLFDWLRQV &DEOHV
7KH IROORZLQJ VKLHOGHG WZLVWHG�SDLU FDEOH VKRXOG EH XVHG IRU &RQWUROOHU /LQN 1HW�
ZRUN FRQQHFWLRQV�

0RGHO 0DQXIDFWXUHU
/L�<�)&<� [ ���� TPP .URPEHUJ 	 6FKXEHUW�

.RPWHF 'HSDUWPHQW
� [ � [ $:*���3( � 7U�&861 � 39& 'UDND &DEOHV ,QGXVWULDO
����� %HOGHQ
(69& ��� [ � & %DQGR 'HQVHQ &R�

7KH IROORZLQJ GHYLFHV DUH UHTXLUHG IRU WKH 2SWLFDO &RQWUROOHU /LQN 1HWZRUN� 7KH
FDEOH DQG FRQQHFWRUV DUH WKH VDPH DV WKRVH XVHG IRU 2SWLFDO 6<60$& /,1.
1HWZRUNV�
2SWLFDO )LEHU &DEOHV
8VH WKH IROORZLQJ 2SWLFDO )LEHU &DEOHV �+DUG 3ODVWLF�FODG )LEHU� +�3&)��

1DPH 6SHFLILFDWLRQV 0RGHO
+�3&) FDEOHV %ODFN �� P 6�����+&&%���

�� P 6�����+&&%���
��� P 6�����+&&%���
��� P 6�����+&&%���
����� P 6�����+&&%���

2UDQJH �� P 6�����+&&2���J
�� P 6�����+&&2���
��� P 6�����+&&2���
��� P 6�����+&&2���
����� P 6�����+&&2���

1RWH 7KH 2SWLFDO )LEHU &DEOH PRGHO QXPEHUV DUH DV IROORZV�

6�����+PPPPPPP

7HQVLRQHU RSWLRQ
1RQH� 6WDQGDUG �ZLWK WHQVLRQ PHPEHU�
1� :LWKRXW WHQVLRQ PHPEHU

&DEOH OHQJWK
PPP

$ %
�$���� [ ��% P

&DEOH FRORU
%� %ODFN
2� 2UDQJH

&DEOH VSHFLILFDWLRQ
/� :LWK SRZHU VXSSO\ OLQH
&� :LWKRXW SRZHU VXSSO\ OLQH

7\SH
%� &RUG
&� &DEOH

2SWLFDO )LEHU &DEOH &RQQHFWRUV

1DPH 0RGHO 6SHFLILFDWLRQV
&RQQHFWRU 6�����&2&)���� 8VH WR FRQQHFW D FDEOH WR D QRGH�

�)XOO�ORFN FRQQHFWRU IRU FULPS�FXW FDEOH��
6�����&2&)���� 8VH WR FRQQHFW D FDEOH WR D QRGH�

�+DOI�ORFN FRQQHFWRU IRU FULPS�FXW FDEOH��
,QOLQH $GDSWHU 6�����&2,$7���� 8VH WR FRQQHFW RU H[WHQG FDEOHV�

�8VH RQH DGDSWHU IRU HDFK FRQQHFWLRQ��

:LUHG 6\VWHP

2SWLFDO 6\VWHP
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��

1RWH �� (LWKHU IXOO�ORFN RU KDOI�ORFN FRQQHFWRUV FDQ EH XVHG LQ D &RQWUROOHU /LQN 1HW�
ZRUN� EXW ZH UHFRPPHQG IXOO�ORFN FRQQHFWRUV WR SUHYHQW DFFLGHQWDO GLVFRQ�
QHFWLRQV GXULQJ RSHUDWLRQ�

�� 7KH PD[LPXP GLVWDQFH EHWZHHQ QRGHV LV VOLJKWO\ VKRUWHU IRU FRQQHFWRUV
ZLWK FULPS�FXW FDEOHV FRPSDUHG WR FRQQHFWRUV DVVHPEOHG ZLWK DGKHVLYH�
$OVR� WKH PD[LPXP GLVWDQFH LV UHGXFHG ZKHQ ,QOLQH $GDSWHUV DUH XVHG WR
H[WHQG FDEOHV�

2SWLFDO )LEHU &DEOH ZLWK &RQQHFWRUV
7KH IROORZLQJ 2SWLFDO )LEHU &DEOHV DUH DYDLODEOH ZLWK &RQQHFWRUV DOUHDG\
DWWDFKHG�

6SHFLILFDWLRQV /HQJWK 0RGHO
2SWLFDO )LEHU &DEOH &RQQHFWRUV� � P 6�����&1���������S

6�����&2&)���� � P 6�����&1���������6���� &2&)����
Ç

6���� &2&)����
�� P 6�����&1���������

6�����&2&)����
�� P 6�����&1���������
�� P 6�����&1���������
2YHU �� P 6�����&1������

�6SHFLI\ OHQJWK �P� ZKHQ RUGHULQJ��
2SWLFDO )LEHU &DEOH &RQQHFWRUV� � P 6�����&1���������S

6�����&2&)���� � P 6�����&1���������6���� &2&)����
Ç

6���� &2&)����
�� P 6�����&1���������

6�����&2&)����
�� P 6�����&1���������
�� P 6�����&1���������
2YHU �� P 6�����&1������

�6SHFLI\ OHQJWK �P� ZKHQ RUGHULQJ��
2SWLFDO )LEHU &DEOH &RQQHFWRUV� � P 6�����&1���������S

6�����&2&)���� � P 6�����&1���������6���� &2&)����
Ç

6���� &2&)����
�� P 6�����&1���������

6�����&2&)����
�� P 6�����&1���������
�� P 6�����&1���������
2YHU �� P 6�����&1������

�6SHFLI\ OHQJWK �P� ZKHQ RUGHULQJ��

1RWH �� 7KH FDEOHV OLVWHG DERYH DUH EODFN DQG KDYH SRZHU VXSSO\ OLQHV DQG WHQVLRQ
PHPEHUV� DOWKRXJK WKH SRZHU VXSSO\ OLQHV DQG WHQVLRQ PHPEHUV DUHQ·W
XVHG LQ WKH &RQWUROOHU /LQN 1HWZRUN�

�� $OO RI WKH FDEOHV OLVWHG DERYH DUH DWWDFKHG WR WKH FRQQHFWRUV ZLWK DGKHVLYH�

�� 6SHFLDO WUDLQLQJ LV UHTXLUHG WR DVVHPEOH 2SWLFDO )LEHU &DEOHV DQG FRQQHF�
WRUV ZLWK DGKHVLYH�

2SWLFDO )LEHU &DEOH $FFHVVRULHV
8VH WKH IROORZLQJ DFFHVVRULHV WR DVVHPEOH DQG WHVW 2SWLFDO )LEHU &DEOHV�

1DPH 0RGHO 6SHFLILFDWLRQV
2SWLFDO )LEHU
$VVHPEO\ 7RRO

6�����&$.���� &ULPS�FXW WRRO IRU WKH
6�����&2&)��������� &RQQHFWRUV

2SWLFDO 3RZHU 7HVWHU 6�����&$7���� :LWK 6�����&$7���� +HDG 8QLW DQG
DGDSWHU IRU WKH
6�����&2&)��������� &RQQHFWRUV

0DVWHU )LEHU 6HW 6�����&$7����+ 2QH PHWHU FDEOH IRU XVH ZLWK WKH
6�����&$7���� +HDG 8QLW

7KLV PDQXDO GRHV QRW SURYLGH GHWDLOV RQ 2SWLFDO )LEHU &DEOH SUHSDUDWLRQ� )RU
GHWDLOV� UHIHU WR WKH LQVWUXFWLRQV SURYLGHG ZLWK WKH 6�����&$.���� $VVHPEO\
7RRO�



���6HFWLRQ%DVLF 3URFHGXUHV

��

������ %DFNXS 3RZHU 6XSSO\ �2SWLFDO 6\VWHP 2QO\�
7KH 2SWLFDO &RQWUROOHU /LQN·V QRGH E\SDVV IXQFWLRQ FDQ EH XVHG LI HDFK &RQWURO�
OHU /LQN 8QLW DQG 6XSSRUW %RDUG LV FRQQHFWHG WR D EDFNXS SRZHU VXSSO\� 7KH
QRGH E\SDVV IXQFWLRQ SUHYHQWV WKH HQWLUH QHWZRUN IURP VKXWWLQJ GRZQ LI WKH
SRZHU VXSSO\ WR D VLQJOH 3& RU SHUVRQDO FRPSXWHU LV LQWHUUXSWHG�

2SWLFDO WUDQVPLVVLRQ SDWK

%\SDVV

3RZHU LQWHUUXSWLRQ

���9'&
%DFNXS
3RZHU 6XSSO\

&/.

3&

&/.

3&

&/.

3&

&/.

&RPSXWHU

7KH IROORZLQJ WDEOH VKRZV WKH LQSXW VSHFLILFDWLRQV UHTXLUHG IRU EDFNXS SRZHU
VXSSOLHV WR &RQWUROOHU /LQN 8QLWV DQG 6XSSRUW %RDUGV� %H VXUH WKDW WKH EDFNXS
SRZHU VXSSO\ EHLQJ XVHGPHHWV WKHVH VSHFLILFDWLRQV� �:H UHFRPPHQG20521
6��.�VHULHV 3RZHU 6XSSOLHV��

,WHP 6SHFLILFDWLRQ
9ROWDJH �� 9'&
$OORZHG YROWDJH IOXFWXDWLRQ ���� WR ���� 9'& ��� 9'& �����������
&XUUHQW FRQVXPSWLRQ ��� P$ PD[� DW �� 9'& �SHU QRGH�
,QUXVK FXUUHQW ��� $ PD[� �ZLWK D ���9'& VWDUWXS WLPH RI � PV�

:KHQ D VLQJOH SRZHU VXSSO\ LV FRQQHFWHG WR VHYHUDO QRGHV RU LV VRPH GLVWDQFH
DZD\ IURP WKH QRGH� PDNH VXUH WKDW WKH YROWDJH DW WKH QRGH LWVHOI PHHWV WKH
VSHFLILFDWLRQV LQ WKH WDEOH DERYH� 7KHUH ZLOO EH VRPH YROWDJH GURS LQ WKH SRZHU
VXSSO\ ZLULQJ�
7KH SRZHU SURYLGHG IURP WKH EDFNXS SRZHU VXSSO\ ZLOO EH XVHG ILUVW LI D EDFNXS
SRZHU VXSSO\ LV FRQQHFWHG� %H VXUH WR FRQVLGHU WKH IROORZLQJ SRLQWV ZKHQ
GHVLJQLQJ WKH QHWZRUN�

�� �� ���� �� 7XUQ RQ WKH 3& RU FRPSXWHU SRZHU VXSSO\ DIWHU WXUQLQJ 21 WKH EDFNXS
SRZHU VXSSO\�

�� ,I WKH EDFNXS SRZHU VXSSO\ JRHV 21 RU 2))� DQ\ GDWD EHLQJ WUDQVPLWWHG DW
WKDW PRPHQW ZLOO EH FRUUXSWHG�

�� 'R QRW XVH WKH VDPH SRZHU VRXUFH WR VXSSO\ WKH EDFNXS SRZHU VXSSO\ DQG
WKH 3&�&RPSXWHU� 7KH QRGH E\SDVV IXQFWLRQ ZLOO QRW RSHUDWH LI WKH EDFNXS
SRZHU VXSSO\ DQG WKH 3&�&RPSXWHU DUH ERWK 2))�

�� 8VH D GHGLFDWHG SRZHU VXSSO\ IRU WKH EDFNXS SRZHU VXSSO\� 'R QRW VKDUH D
SRZHU VXSSO\ EHLQJ XVHG IRU ,�2� PRWRUV� RU FRQWURO V\VWHPV�

�� 8VH D EDFNXS SRZHU VXSSO\ WKDW LV GRXEOH�LQVXODWHG RU RQH ZLWK UHLQIRUFHG
LQVXODWLRQ�

$OZD\V PDLQWDLQ D SRZHU VXSSO\ YROWDJH ZLWKLQ VSHFLILFDWLRQV�

��� %DVLF 3URFHGXUHV
,QLWLDO 3URFHGXUH

�� �� ���� �� 6HW WKH %RDUG VZLWFKHV�
� 0HPRU\ DGGUHVV
� ,QWHUUXSW OHYHO

%DFNXS 3RZHU 6XSSO\
6SHFLILFDWLRQV



���6HFWLRQ%DVLF 3URFHGXUHV

��

� 7HUPLQDWLQJ UHVLVWDQFH

1RWH 5HIHU WR ����� 6HWWLQJ 6ZLWFKHV�

�� ,QVWDOO WKH %RDUG LQWR WKH FRPSXWHU�

1RWH 5HIHU WR ����� ,QVWDOOLQJ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

�� :LUH DQG FRQQHFW WKH FDEOHV�

1RWH 5HIHU WR ��� &RQQHFWLQJ:LUHG�V\VWHP&DEOHV IRU ZLUHG V\VWHPV DQG
��� &RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV IRU RSWLFDO V\VWHPV�

�� ,QVWDOO WKH VRIWZDUH�

� &RS\ WKH ILOHV�

� 6HW &21),*�6<6 WR FRQILJXUH &RQWUROOHU /LQN %,26 DQG 'ULYHU�

1RWH 5HIHU WR 6HFWLRQ � 6RIWZDUH ,QVWDOODWLRQ�

�� 3HUIRUP WKH GDWD OLQN DQG�RU PHVVDJH VHUYLFH SURFHGXUH�

'DWD /LQN 3URFHGXUH

�� �� ���� �� &UHDWH D GDWD OLQN WDEOH XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH DQG
WUDQVIHU WKH GDWD WR WKH %RDUG�

1RWH :KHQ WKH GDWD OLQN WDEOHV DQG URXWLQJ WDEOHV DUH WUDQVIHUUHG WR WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG� WKH\ DUH VDYHG LQ WKH EDFNXSPHPRU\
�((3520� RQ WKH %RDUG� ,W LV QRW QHFHVVDU\ WR VHW WKH GDWD DJDLQ
ZKHQ WKH SRZHU LV WXUQHG RII DQG RQ�

�� 2SHQ WKH &RQWUROOHU /LQN 'ULYHU DQG DGG WKH %RDUG WR WKH QHWZRUN�

�� 6WDUW GDWD OLQNV�

1RWH 7KH GDWD OLQNV FDQ DOVR EH VWDUWHG IURP WKH FRPSXWHUZLWK WKH&RQWURO�
OHU /LQN 6XSSRUW %RDUG E\ LVVXLQJ WKH GDWD OLQN DFWLYDWLRQ FRPPDQG RI
WKH PHVVDJH VHUYLFH�

�� 5HDG DQG ZULWH GDWD LQ WKH GDWD OLQN DUHD �� E\ XVLQJ OLEUDU\ IXQFWLRQV RU
GULYHU FDOOV�

�� &ORVH WKH &RQWUROOHU /LQN 'ULYHU DQG OHDYH WKH QHWZRUN�

0HVVDJH 6HUYLFH 3URFHGXUH

�� �� ���� �� &UHDWH URXWLQJ WDEOHV XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH DQG WUDQV�
IHU WKH WDEOHV WR WKH %RDUG� �VHH QRWH�

1RWH :KHQ WKH GDWD OLQN WDEOHV DQG URXWLQJ WDEOHV DUH WUDQVIHUUHG WR WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG� WKH\ DUH VDYH LQ WKH EDFNXS PHPRU\
�((3520� RQ WKH %RDUG� ,W LV QRW QHFHVVDU\ WR VHW WKH GDWD DJDLQ
ZKHQ WKH SRZHU LV WXUQHG RII DQG RQ�

�� 2SHQ WKH &RQWUROOHU /LQN 'ULYHU DQG DGG WKH %RDUG WR WKH QHWZRUN�

�� 6HQG DQG UHFHLYH PHVVDJHV �GDWD� XVLQJ OLEUDU\ IXQFWLRQV RU GULYHU FDOOV�

�� &ORVH WKH &RQWUROOHU /LQN 'ULYHU DQG OHDYH WKH QHWZRUN�



���6HFWLRQ$SSOLFDWLRQV 3UHFDXWLRQV

��

��� $SSOLFDWLRQV 3UHFDXWLRQV
7XUQ 21 WKH WHUPLQDWLQJ UHVLVWDQFH VZLWFK RQO\ IRU WKH QRGHV DW ERWK HQGV RI D
ZLUHG &RQWUROOHU /LQN 1HWZRUN DQG WXUQ 2)) WKH VZLWFK IRU DOO RWKHU QRGHV�

1RWH 5HIHU WR ��� ,QVWDOOLQJ WKH 6XSSRUW %RDUG�

7XUQ2)) WKH SRZHU RI DOO WKH QRGHV RQ WKH QHWZRUN EHIRUH FRQQHFWLQJ RU GLVFRQ�
QHFWLQJ D FDEOH�

1RWH 5HIHU WR ��� :LULQJ�

8VH WKH VSHFLILHG FDEOH RQO\�

1RWH 5HIHU WR ��� 6SHFLILFDWLRQV DQG &RQILJXUDWLRQV�

,Q D ZLUHG &RQWUROOHU /LQN 1HWZRUN� VHW WKH VDPH EDXG UDWH IRU DOO QRGHV RQ WKH
VDPH QHWZRUN�

1RWH 5HIHU WR ��� ,QVWDOODWLRQ 0HWKRG�

:KHQ D &9�VHULHV 3& LV FRQQHFWHG WR WKH QHWZRUN� VHW URXWLQJ WDEOHV DW DOO WKH
QRGHV�

1RWH 5RXWLQJ WDEOHV DUH QRW UHTXLUHG LI DOO WKH &9�VHULHV &38 8QLWV LQ WKH &RQWUROOHU
/LQN1HWZRUN KDYH EHHQPDQXIDFWXUHG RQ RU DIWHU0D\ ����� 7KHPDQXIDFWXULQJ
GDWH FDQ EH GHWHUPLQHG IURP WKH IRXU�GLJLW ORW QXPEHU RQ WKH VLGH RI WKH &38
8QLW�

/RW 1R�� P P � � 0DQXIDFWXUHG LQ 0D\ ����� � � � �

,QGLFDWHV WKH ODVW GLJLW RI WKH PDQXIDFWXULQJ
\HDU� ,Q WKLV H[DPSOH� WKH \HDU LV �����

,QGLFDWHV WKH PRQWK RI PDQXIDFWXUH� 2FWREHU�
1RYHPEHU� DQG 'HFHPEHU DUH LQGLFDWHG E\ [� \�
DQG ] UHVSHFWLYHO\� ,Q WKLV H[DPSOH� WKH PRQWK LV
0D\�

6HW URXWLQJ WDEOHV DW DOO WKH QRGHV LQ DOO WKH QHWZRUNV ZKHQPXOWLSOH QHWZRUNV DUH
FRQQHFWHG E\ D &9�VHULHV 3&�

1RWH 5HIHU WR 6HFWLRQ � 1HWZRUN ,QWHUFRQQHFWLRQV�

:KHQ D URXWLQJ WDEOH LV WUDQVIHUUHG �ZULWWHQ� WR D 3&� DOO &38 %XV DQG &RPPX�
QLFDWLRQV 8QLWV DUH UHVHW� 7KH URXWLQJ WDEOHV PXVW QRW EH WUDQVIHUUHG WR D 3&
ZKLOH WKH V\VWHP LV UXQQLQJ�

:KHQ XVLQJ D PDQXDOO\ VHW GDWD OLQN� GHOHWH WKH GDWD OLQN WDEOHV IURP DOO QRGHV
QRW SDUWLFLSDWLQJ LQ WKH GDWD OLQN�
7KH SROOLQJ QRGH PXVW QRW EH UHVWDUWHG RU UHVHW GXULQJ GDWD OLQN RSHUDWLRQ�
,I WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV WKH SROOLQJ QRGH DQG GDWD OLQNV DUH RSHUDW�
LQJ RQ WKH QHWZRUN� GR QRW RSHQ WKH %RDUG �FONRSHQ� IRU WKUHH VHFRQGV DIWHU FORV�
LQJ WKH %RDUG �FONFORVH��
,I WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV WKH SROOLQJ QRGH DQG GDWD OLQNV DUH RSHUDW�
LQJ RQ WKH QHWZRUN� GR QRW DGG WKH %RDUG WR WKH QHWZRUN IRU WKUHH VHFRQGV DIWHU
OHDYLQJ WKH QHWZRUN �FONFPG RU GULYHU FDOO IXQFWLRQ FRGH� �� +(;��

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG FDQ EH XVHG RQO\ ZLWK WKH VSHFLILHG RSHUDWLQJ
V\VWHPV�

1RWH 5HIHU WR ��� 6SHFLILFDWLRQV DQG &RQILJXUDWLRQV�

6HW WKH PHPRU\ DUHD DQG LQWHUUXSW OHYHO RI D &RQWUROOHU /LQN 6XSSRUW %RDUG VR
WKDW WKH\ GR QRW RYHUODS ZLWK RWKHU UHVRXUFHV�

1RWH 5HIHU WR ��� ,QVWDOOLQJ WKH 6XSSRUW %RDUG� ��� ,QVWDOODWLRQ 0HWKRG�

7HUPLQDWLQJ 5HVLVWDQFH
6ZLWFK �:LUHG 6\VWHPV
2QO\�

&DEOHV

%DXG 5DWHV �:LUHG
6\VWHPV 2QO\�

5RXWLQJ 7DEOHV

'DWD /LQNV

2WKHUV 3UHFDXWLRQV



��

6(&7,21 �
6HWWLQJ� ,QVWDOOLQJ� DQG :LULQJ %RDUGV

7KLV VHFWLRQ GHVFULEHV WKHPHWKRGV IRU VHWWLQJ VZLWFKHV RQ WKH&RQWUROOHU /LQN 6XSSRUW %RDUG� LQVWDOOLQJ WKH 6XSSRUW %RDUG LQ
D FRPSXWHU� DQG ZLULQJ WKH &RQWUROOHU /LQN 1HWZRUN�

��� ,QVWDOOLQJ WKH 6XSSRUW %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6XSSRUW %RDUG &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ :LUHG�V\VWHP &DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ &DEOHV WR &RPPXQLFDWLRQV &RQQHFWRUV ��� � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ WKH &RQQHFWRU WR WKH %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2SWLFDO )LEHU &DEOH &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %DFNXS 3RZHU 6XSSO\ :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ WKH %DFNXS 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ &RQQHFWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ,QVWDOOLQJ WKH 6XSSRUW %RDUG

��

��� ,QVWDOOLQJ WKH 6XSSRUW %RDUG
7KLV VHFWLRQ GHVFULEHV WKH PHWKRGV IRU VHWWLQJ DQG LQVWDOOLQJ WKH &RQWUROOHU /LQN
6XSSRUW %RDUG LQ DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU�

����� 6XSSRUW %RDUG &RPSRQHQWV

7KLV VHFWLRQ GHVFULEHV WKH QDPH DQG IXQFWLRQ RI HDFK FRPSRQHQW� 7KLV VHFWLRQ
DOVR GHVFULEHV WKH LQGLFDWRUV�

:LUHG %RDUG

6XSSRUW %RDUG &RQQHFWRU

&RQQHFW WR WKH FDUG VORW RI
WKH FRPSXWHU�

&RPPXQLFDWLRQV &RQQHFWRU
�VHH SDJH ���

&RQQHFW WKH FRPPXQLFDWLRQV
FDEOHV RI WKH &RQWUROOHU /LQN
1HWZRUN XVLQJ WKH FRQQHFWRU
DWWDFKHG WR WKH %RDUG�

7HUPLQDWLQJ 5HVLVWDQFH 6ZLWFK
�VHH SDJH ���

7KLV LV D VOLGH VZLWFK� 7XUQ 21 WKH
WHUPLQDWLQJ UHVLVWDQFH DW WKH QRGHV RQ
ERWK HQGV RI WKH &RQWUROOHU /LQN 1HWZRUN�
7KH VZLWFK PXVW EH VHW WR 2)) DW RWKHU
QRGHV�

',3 6ZLWFK
�VHH SDJH ���

)RXU�SLQ ',3 VZLWFK� 6HW WKH PHPRU\
DUHD �EDVH DGGUHVV� WR EH XVHG E\ WKH
%RDUG ZLWKLQ WKH PHPRU\ RI WKH ,%0
3&�$7 RU FRPSDWLEOH FRPSXWHU� �&����
WR ')))) +H[�

,QWHUUXSW /LQH 6HOHFWRU
�VHH SDJH ���

6HW WKH LQWHUUXSW OHYHO IURP
WKH %RDUG WR WKH FRPSXWHU�

,QGLFDWRUV
�VHH SDJH ��� ����

'LVSOD\ WKH VWDWXV RI WKH %RDUG
DQG 1HWZRUN�



���6HFWLRQ,QVWDOOLQJ WKH 6XSSRUW %RDUG

��

2SWLFDO %RDUG

6XSSRUW %RDUG &RQQHFWRU

&RQQHFW WR WKH FDUG VORW RI
WKH FRPSXWHU�

%DFNXS 3RZHU 6XSSO\ &RQQHFWRU
�VHH SDJH ���

8VH WKH DWWDFKHG FDEOH FRQQHFWRU WR
FRQQHFW WR WKH EDFNXS SRZHU VXSSO\�

',3 6ZLWFK
�VHH SDJH ���

)RXU�SLQ ',3 VZLWFK� 6HW WKH PHPRU\
DUHD �EDVH DGGUHVV� WR EH XVHG E\ WKH
%RDUG ZLWKLQ WKH PHPRU\ RI WKH ,%0
3&�$7 RU FRPSDWLEOH FRPSXWHU� �&����
WR '))))��

,QWHUUXSW /LQH 6HOHFWRU
�VHH SDJH ���

6HW WKH LQWHUUXSW OHYHO IURP
WKH %RDUG WR WKH FRPSXWHU�

,QGLFDWRUV
�VHH SDJH ��� ����

'LVSOD\ WKH VWDWXV RI WKH %RDUG
DQG 1HWZRUN�

6HFXULQJ %UDFNHW 6FUHZ +ROHV

8VH WR LQVWDOO WKH 2SWLFDO )LEHU
&DEOH·V VHFXULQJ EUDFNHW�

&RPPXQLFDWLRQV &RQQHFWRU
�VHH SDJH ���

&RQQHFW WKH &RQWUROOHU /LQN
1HWZRUN &RPPXQLFDWLRQV FDEOH�



���6HFWLRQ,QVWDOOLQJ WKH 6XSSRUW %RDUG

��

,QGLFDWRUV
:LUHG %RDUG

1DPH &RORU 6WDWXV 0HDQLQJ
581 2SHUDWLQJ *UHHQ /LW 7KH %RDUG LV RSHUDWLQJ QRUPDOO\�S J

1RW OLW $ %RDUG RSHUDWLQJ HUURU �ZDWFKGRJ
WLPHU HUURU� RFFXUUHG�

(5& &RPPXQLFDWLRQV
HUURU

5HG /LW 2QH RI WKH IROORZLQJ HUURUV RFFXUUHG�

&RPPXQLFDWLRQV HUURU�

6DPH QRGH DGGUHVV XVHG WZLFH �L�H��
DGGUHVV GXSOLFDWH VHWWLQJ HUURU��

+DUGZDUH HUURU�
1RW OLW 1RUPDO RSHUDWLRQ�

(5+ ((3520 HUURU 5HG /LW 2QH RI WKH IROORZLQJ HUURUV RFFXUUHG�
((3520 HUURU
((3520 GDWD OLQN WDEOH HUURU
((3520 URXWLQJ WDEOH HUURU
((3520 QHWZRUN SDUDPHWHU HUURU

1RW OLW 1R ((3520 HUURU�
,16 1HWZRUN

SDUWLFLSDWLRQ
<HOORZ /LW 6XSSRUW %RDUG LV SDUWLFLSDWLQJ

�LQVHUWHG� LQ WKH QHWZRUN�SD W F SDW R
1RW OLW 6XSSRUW %RDUG LV QRW SDUWLFLSDWLQJ

�LQVHUWHG� LQ WKH QHWZRUN�
6' 6HQG <HOORZ /LW 'DWD WUDQVPLVVLRQ�

1RW OLW $OO RWKHU WLPHV�
5' 5HFHLYH <HOORZ /LW 'DWD UHFHSWLRQ�

1RW OLW $OO RWKHU WLPHV�
/1. 'DWD OLQN <HOORZ /LW 'DWD OLQNV DFWLYH�

)ODVKLQJ (UURU LQ GDWD OLQN WDEOH VHWWLQJ�
1RW OLW 'DWD OLQN QRW SDUWLFLSDWLQJ RU GDWD OLQN

LQDFWLYH�

2SWLFDO %RDUG

1DPH &RORU 6WDWXV 0HDQLQJ
581 2SHUDWLQJ *UHHQ /LW 7KH %RDUG LV RSHUDWLQJ QRUPDOO\�S J

1RW OLW $ %RDUG RSHUDWLQJ HUURU �ZDWFKGRJ
WLPHU HUURU� RFFXUUHG�

(55 (UURU 5HG /LW 2QH RI WKH IROORZLQJ HUURUV RFFXUUHG�

&RPPXQLFDWLRQV HUURU�

6DPH QRGH DGGUHVV XVHG WZLFH �L�H��
DGGUHVV GXSOLFDWH VHWWLQJ HUURU��

+DUGZDUH HUURU�

((3520 HUURU�
1RW OLW 1RUPDO RSHUDWLRQ�

,16 1HWZRUN
SDUWLFLSDWLRQ

<HOORZ /LW 6XSSRUW %RDUG LV SDUWLFLSDWLQJ
�LQVHUWHG� LQ WKH QHWZRUN�SD W F SDW R

1RW OLW 6XSSRUW %RDUG LV QRW SDUWLFLSDWLQJ
�LQVHUWHG� LQ WKH QHWZRUN�

/1. 'DWD OLQN <HOORZ /LW 'DWD OLQNV DFWLYH�
)ODVKLQJ (UURU LQ GDWD OLQN WDEOH VHWWLQJ�
1RW OLW 1RW SDUWLFLSDWLQJ LQ GDWD OLQN RU GDWD

OLQN LQDFWLYH�
3�6 3RZHU 6XSSO\ *UHHQ /LW %DFNXS SRZHU LV EHLQJ VXSSOLHG�� SS \

1RW OLW %DFNXS SRZHU LV QRW EHLQJ VXSSOLHG�



���6HFWLRQ,QVWDOOLQJ WKH 6XSSRUW %RDUG
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����� 6HWWLQJ 6ZLWFKHV
7KH IROORZLQJ VHWWLQJV PXVW EH PDGH RQ RQ D &RQWUROOHU /LQN 6XSSRUW %RDUG�

6HWWLQJ LWHP 6HWWLQJ VHFWLRQ 3DJH
0HPRU\ DGGUHVV 0HPRU\ DOORFDWLRQ VZLWFK ��
,QWHUUXSW OHYHO ,QWHUUXSW VKRUW SLQ ��
7HUPLQDWLQJ UHVLVWDQFH
�:LUHG %RDUGV RQO\�

7HUPLQDWLQJ UHVLVWDQFH VZLWFK ��

1RWH �� $OZD\V WXUQ WKH FRPSXWHU 2)) EHIRUH FKDQJLQJ VZLWFK RU SLQ VHWWLQJV�

�� 7KH PHPRU\ DGGUHVV DQG LQWHUUXSW OHYHO PXVW EH VHW EHIRUH WKH %RDUG LV
LQVWDOOHG LQ WKH FRPSXWHU�

�� 6HW WKH EDXG UDWH �:LUHG %RDUGV RQO\�� QRGH DGGUHVV� DQG XQLW QXPEHU DV
RSWLRQV LQ WKH &21),*�6<6 RI &RQWUROOHU /LQN %,26�

8VLQJ WKH PHPRU\ DOORFDWLRQ VZLWFK �',3 VZLWFK�� VHW WKH EDVH DGGUHVV RI WKH
PHPRU\ DUHD WR EH XVHG E\ WKH&RQWUROOHU /LQN6XSSRUW %RDUGZLWKLQ WKHPHPRU\
RI WKH FRPSXWHU� 7KH DUHD FDQ EH VHW ZLWKLQ WKH IROORZLQJ UDQJH SURYLGLQJ WKH
DUHD GRHV QRW RYHUODS DQRWKHU UHVRXUFH FXUUHQWO\ XVHG WKH FRPSXWHU�

�7KLV GLDJUDP VKRZV WKH
IDFWRU\ GHIDXOW VHWWLQJ��

6:� 6:� 6:� 6:� %DVH DGGUHVV 0HPRU\ XVHG
21 21 21 21 &���� +H[ &���� WR &�))) +H[
2)) 21 21 21 &���� +H[ &���� WR &�))) +H[
21 2)) 21 21 &���� +H[ &���� WR &�))) +H[
2)) 2)) 21 21 &���� +H[ &���� WR &�))) +H[
21 21 2)) 21 &���� +H[ &���� WR &�))) +H[
2)) 21 2)) 21 &$��� +H[ &$��� WR &%))) +H[
21 2)) 2)) 21 &&��� +H[ &&��� WR &'))) +H[
2)) 2)) 2)) 21 &(��� +H[ &(��� WR &)))) +H[
21 21 21 2)) '���� +H[ '���� WR '�))) +H[
2)) 21 21 2)) '���� +H[ '���� WR '�))) +H[
21 2)) 21 2)) '���� +H[ '���� WR '�))) +H[
2)) 2)) 21 2)) '���� +H[ '���� WR '�))) +H[
21 21 2)) 2)) '���� +H[ '���� WR '�))) +H[
2)) 21 2)) 2)) '$��� +H[ '$��� WR '%))) +H[
21 2)) 2)) 2)) '&��� +H[ '&��� WR ''))) +H[
2)) 2)) 2)) 2)) '(��� +H[ '(��� WR ')))) +H[
)DFWRU\ GHIDXOW VHWWLQJ�

1RWH �� 6HW WKH PHPRU\ DUHD VR WKDW LW GRHV QRW RYHUODS DQRWKHU UHVRXUFH RQ WKH
FRPSXWHU�

�� 7KH EDVH DGGUHVV LV VHW WR &���� +H[ E\ GHIDXOW�

�� ,I WKH PHPRU\ DUHD RYHUODSV DQRWKHU UHVRXUFH� WKH FRPSXWHU ZLOO QRW VWDUW
QRUPDOO\�

�� 7KHPHPRU\ DUHD XVHG E\ WKH&RQWUROOHU /LQN 6XSSRUW %RDUGPXVW QRW EH VHW
WR 6KDGRZ 5$0�

6HWWLQJ WKH 0HPRU\ $UHD



���6HFWLRQ,QVWDOOLQJ WKH 6XSSRUW %RDUG

��

�� :KHQ XVLQJ(00����(;(� VHW WKHPHPRU\ DUHD XVHG E\ WKH&RQWUROOHU /LQN
6XSSRUW %RDUG WR D SURKLELWHG DGGUHVV�
3DUDPHWHU VHWWLQJ PHWKRG�;  PPPP �� QQQQ

PPPP� 6WDUWLQJ DGGUHVV
�OHIWPRVW � GLJLWV�

QQQQ� (QGLQJ DGGUHVV
�ULJKWPRVW � GLJLWV�

6HW LQWHUUXSW OHYHOV IURP WKH&RQWUROOHU /LQN 6XSSRUW %RDUG WR WKH FRPSXWHU XVLQJ
WKH VKRUW SLQ� 7KH OHYHO FDQ EH VHW ZLWKLQ WKH IROORZLQJ UDQJH XQOHVV WKH VHWWLQJ LV
DOUHDG\ EHLQJ XVHG E\ DQRWKHU UHVRXUFH RQ WKH FRPSXWHU�

,54��

,54��
,54��

,54��

�7KLV GLDJUDP VKRZV WKH

IDFWRU\ GHIDXOW VHWWLQJ��

6HWWLQJ ,QWHUUXSW OHYHO
�� ,54��
�� ,54��
�� ,54��
�� ,54��
)DFWRU\ GHIDXOW VHWWLQJ�

,QVHUW D VKRUW SLQ LQ WKH SRVLWLRQ FRUUHVSRQGLQJ WR WKH LQWHUUXSW OHYHO WR EH VHW�
,QVHUW WKH VKRUW SLQ FRPSOHWHO\�

1RWH �� 'R QRW VHW DQ LQWHUUXSW OHYHO DOUHDG\ XVHG E\ DQRWKHU UHVRXUFH RQ WKH FRP�
SXWHU�

�� 7KH GHIDXOW LQWHUUXSW OHYHO LV ,54���

8VH WKH WHUPLQDWLQJ UHVLVWDQFH VZLWFK VSHFLI\ ZKHWKHU RU QRW WKH EXLOW�LQ WHUPL�
QDWLQJ UHVLVWDQFH LV XVHG� 7KH WHUPLQDWLQJ UHVLVWDQFH LV UHTXLUHG DW WKH HQG RI D
ZLUHG QHWZRUN WR DEVRUE XQQHFHVVDU\ VLJQDOV DQG UHGXFH QRLVH� 7KH &RQWUROOHU
/LQN 6XSSRUW %RDUG LV HTXLSSHG ZLWK EXLOW�LQ WHUPLQDWLQJ UHVLVWDQFH WKDW FDQ EH
XVHG E\ WXUQ 21 D VZLWFK� 6HW WKH VZLWFK WR 21 DW WKH QRGHV DW ERWK HQGV RI D
ZLUHG QHWZRUN WR FRQQHFW WKH WHUPLQDWLQJ UHVLVWDQFH� 6HW WKH VZLWFK WR 2)) WR
GLVFRQQHFW WHUPLQDWLQJ UHVLVWDQFH DW DOO RWKHU QRGHV�

6HWWLQJ 7HUPLQDWLQJ UHVLVWDQFH
2)) 7HUPLQDWLQJ UHVLVWDQFH QRW FRQQHFWHG�
21 7HUPLQDWLQJ UHVLVWDQFH FRQQHFWHG�
)DFWRU\ GHIDXOW VHWWLQJ�

1RWH �� 7KLV VZLWFK FDQ EH VHW DIWHU WKH %RDUG LV LQVWDOOHG LQ WKH FRPSXWHU� 7XUQ 2))
WKH SRZHU RI WKH FRPSXWHU EHIRUH FKDQJLQJ WKH VHWWLQJ�

�� 7KH VZLWFK LV VHW WR 2)) E\ GHIDXOW �WHUPLQDWLQJ UHVLVWDQFH GLVFRQQHFWHG��

����� ,QVWDOOLQJ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG
$IWHU FRPSOHWLQJ WKH VHWWLQJV� LQVWDOO WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LQ DQ
H[WHQVLRQ VORW RI \RXU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU�

2QO\ RQH &RQWUROOHU /LQN 6XSSRUW %RDUG FDQ EH LQVWDOOHG LQ HDFK FRPSXWHU�
,QVWDOO WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LQ DQ ,6$ EXV FRQQHFWRU �D FRQQHFWRU
WKDW ILWV WKH FRQQHFWRU RQ WKH %RDUG��

6HWWLQJ WKH ,QWHUUXSW
/HYHO

6HWWLQJ 7HUPLQDWLQJ
5HVLVWDQFH�:LUHG %RDUG
2QO\�

,QVWDOODWLRQ 5HVWULFWLRQV
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��

1RWH �� 7XUQ 2)) WKH SRZHU RI WKH FRPSXWHU DQG DOO WKH SHULSKHUDO GHYLFHV EHIRUH
LQVWDOOLQJ RU UHPRYLQJ WKH %RDUG�

�� 8WPRVW FDUH LV QHFHVVDU\ ZKHQ LQVWDOOLQJ RU UHPRYLQJ WKH %RDUG LQ RUGHU WR
SUHYHQW VWDWLF HOHFWULFLW\� 6WDWLF HOHFWULFLW\ PD\ GDPDJH WKH %RDUG RU FRP�
SXWHU�

�� :KHQ LQVWDOOLQJ RU UHPRYLQJ WKH %RDUG� KDQGOH LW ZLWK FDUH VR VR \RX GR QRW
VFUDWFK WKH PHPRU\ ERDUG RU RWKHU SDUWV RI WKH FRPSXWHU�

�� 'R QRW GLUHFWO\ WRXFK WKH VXUIDFH RI WKH %RDUG RU LWV SDUWV�

�� 7KH IROORZLQJ SURFHGXUH DQG GLDJUDPV DUH IRU D W\SLFDO FRPSXWHU� <RXU FRP�
SXWHU PD\ EH GLIIHUHQW� 5HIHU WR WKH XVHU GRFXPHQWDWLRQ IRU \RXU FRPSXWHU
IRU VSHFLILF GHWDLOV�

��� &RQQHFWLQJ :LUHG�V\VWHP &DEOHV
7KLV VHFWLRQ GHVFULEHV WKH PHWKRGV IRU ZLULQJ QHWZRUN FRPPXQLFDWLRQV FDEOHV
WR WKH &RQWUROOHU /LQN 8QLW�

����� &RPPXQLFDWLRQV &DEOH
:LUH WKH FRPPXQLFDWLRQV FDEOH WR FRQQHFW LGHQWLFDO VLJQDOV�

1RWH �� 8VH WKH FDEOH VSHFLILHG IRU WKH FRPPXQLFDWLRQV FDEOH�

�� .HHS FRPPXQLFDWLRQV FDEOH VHSDUDWHG IURP SRZHU OLQHV RU D KLJK�WHQVLRQ
OLQHV WR SUHYHQW LQIOXHQFHV IURP HOHFWURQLF QRLVH�

�� *URXQG WKH VKLHOG OLQH RI WKH FRPPXQLFDWLRQV FDEOH DW RQH HQG RI WKH QHW�
ZRUN� 'R QRW JURXQG WKH VKLHOG DW ERWK HQGV�

�� 'R QRW FRQQHFW WKH VKLHOG FDEOH RI WKH FRPPXQLFDWLRQV FDEOH WR D JURXQG
WKDW LV DOVR EHLQJ XVHG IRU SRZHU�V\VWHP GHYLFHV� VXFK DV LQYHUWHUV�

�� 7XUQ 21 WKH WHUPLQDWLQJ UHVLVWDQFH VZLWFK DW WKH QRGHV DW ERWK HQGV RI WKH
QHWZRUN WR FRQQHFW WHUPLQDWLQJ UHVLVWDQFH� 7XUQ 2)) WKH WHUPLQDWLQJ UHVLV�
WDQFH VZLWFK DW DOO QRGHV�

�� 'R QRW UXQ ZLULQJ RXWGRRUV� ,I RXWGRRU ZLULQJ LV QHFHVVDU\� WDNH SURWHFWLRQ
PHDVXUHV DJDLQVW OLJKWQLQJ� VXFK DV XQGHUJURXQG ZLULQJ RU ZLULQJ LQVLGH
SLSHV�

�� 7KH PLQLPXP OHQJWK RI WKH FRPPXQLFDWLRQV FDEOH EHWZHHQ QRGHV LV � P�
3UHSDUH WKH FRPPXQLFDWLRQV FDEOHV DW D OHQJWK RI � P RU PRUH�

�� 8VH WKH PXOWLGURS PHWKRG IRU FRQQHFWLQJ QRGHV� 1RUPDO FRPPXQLFDWLRQV
ZLOO QRW EH SRVVLEOH ZLWK 7 EUDQFKHV�

�� 7HUPLQDOV IRU WKH VDPH VLJQDO RQ WKH FRQQHFWRU DUH FRQQHFWHG LQWHUQDOO\ LQ
WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

6KLHOG 6KLHOG

%' / %' /
%' +

��� $OWKRXJK WKLV VHFWLRQ GLVFXVVHV ZLULQJ &RQWUROOHU /LQN 6XSSRUW %RDUGV RQO\�
D &RQWUROOHU /LQN 8QLW FRXOG WDNH WKH SODFH RI DQ\ %RDUG DQG FDQ EH FRQ�
QHFWHG LQ WKH VDPH IDVKLRQ DV D %RDUG�

��� 7KH JURXQG ZLUH FRQQHFWHG WR WKH FRQQHFWRU RI D &RQWUROOHU /LQN 6XSSRUW
%RDUG PXVW EH ��� PP� RU OHVV�
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&RQQHFW DOO WKH VKLHOG OLQHV RI WKH FRPPXQLFDWLRQ FDEOHV DQG WKHQ JURXQG WKH
VKLHOG DW RQH HQG RI WKH QHWZRUN� 7KH ZLULQJ PHWKRG LV VKRZQ EHORZ�

(QG %RDUG

7HUPLQDWLQJ
UHVLVWDQFH
ZLWK�21

,QWHUPHGLDWH %RDUG

7HUPLQDWLQJ
UHVLVWDQFH
ZLWKRXW�2))

*URXQG

(QG %RDUG

7HUPLQDWLQJ
UHVLVWDQFH
ZLWK�21

1RWH 6LQFH WHUPLQDOV RI WKH VDPH W\SH DUH FRQQHFWHG LQWHUQDOO\� WKH\ FDQ EH FRQ�
QHFWHG WR HLWKHU WKH ULJKW RU OHIW KDOI RI WKH HQG %RDUGV�

(QG %RDUG

����� &RQQHFWLQJ &DEOHV WR &RPPXQLFDWLRQV &RQQHFWRUV
:KHQ FRQQHFWLQJ D FRPPXQLFDWLRQV FDEOH WR D &RQWUROOHU /LQN 6XSSRUW %RDUG�
FRQQHFW WKH FDEOH WR WKH DWWDFKHG FRQQHFWRU ILUVW DQG WKHQ DWWDFK WR WKH FRQQHF�
WRU RQ WKH %RDUG� &RQQHFW WKH FRPPXQLFDWLRQV FDEOH WR WKH FRQQHFWRU XVLQJ WKH
IROORZLQJ SURFHGXUH�

�� �� ���� �� 3HHO EDFN WKH FRYHU RI WKH FDEOH IRU DERXW �� PP ZLWKRXW VFUDWFKLQJ WKH
PHVK RI WKH VKLHOG� 'R QRW SHHO WRR PXFK EHFDXVH LW PD\ FDXVH D VKRUW�FLU�
FXLW�

$SSUR[� �� PP

�� 7ZLVW WKHPHVK RI WKH VKLHOG WR IRUP D OLQH RQ WKH HQG RQZKLFK WKH VKLHOG LV WR
FRQQHFWHG WR D QRGH�

�� $SSO\ D KHDW�VKULQN WXELQJ WR WKH WZLVWHG VKLHOG OLQH� OHDYLQJ HQRXJK EDUH
ZLUH WR DWWDFK WKH FULPS WHUPLQDO�

:LUH FUHDWHG E\
WZLVWLQJ WKH VKLHOG

&RYHU ZLWK D
KHDW�VKULQN WXELQJ

/HDYH HQRXJK H[SRVHG
ZLUH WR DWWDFK WKH WHUPLQDO�

1RWH D� 7XUQ 2)) WKH SRZHU RI WKH FRPSXWHU EHIRUH FRQQHFWLQJ WKH FRP�
PXQLFDWLRQV FDEOH RU FRQQHFWLQJ�GLVFRQQHFWLQJ D FRQQHFWRU�
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E� 8VH WKH FRQQHFWRU DWWDFKHG WR D &RQWUROOHU /LQN 6XSSRUW %RDUG�
�� 6WULS WKH LQVXODWLRQ IDU HQRXJK WR DWWDFK WKH FULPS WHUPLQDOV DQG WZLVW WKH

ZLUH VWUDQGV WLJKW�

�� $SSO\ HOHFWULFDO WDSH RU KHDW�VKULQN WXELQJ WR WKH HQG RI WKH FDEOH FRYHU WKDW
ZDV SHHOHG LQ VWHS ��

$SSO\ YLQ\O WDSH RU
D KHDW�VKULQN WXELQJ�

�� $WWDFK WKH FULPS WHUPLQDOV WR WKH VKLHOG ZLUH DQG VLJQDO ZLUHV� $SSO\ HOHFWUL�
FDO WDSH RU KHDW�VKULQN WXELQJ WR WKH FRQQHFWLRQV�

1RWH :H UHFRPPHQG WKH 3KRHQL[ $,�VHULHV FULPS WHUPLQDOV VKRZQ LQ WKH
IROORZLQJ GLDJUDP� 7KH3KRHQL[ &RPSDQ\·V =$� FULPSLQJ WRRO FDQ EH
XVHG WR DWWDFK WKHVH WHUPLQDOV�

&ULPS WHUPLQDO &DEOH

�� &DUHIXOO\ LQVHUW WKH VLJQDO OLQH DQG VKLHOG OLQH LQWR HDFK KROH RI WKH FRQQHFWRU�
,QVHUW DV PDUNHG RQ WKH FRQQHFWRU� 7KH IROORZLQJ H[DPSOH VKRZV FRQQHF�
WLRQ WR D %RDUG LQ WKH PLGGOH RI WKH 1HWZRUN�

6

6

%' /

%' +

6KLHOG OLQHV

1RWH D� /RRVHQ WKH VFUHZV LQ WKH FRQQHFWRU HQRXJK WR DOORZ WKH WHUPLQDO
WR SDVV EHIRUH LQVHUWLQJ WKH VLJQDO OLQH� ,I WKH VFUHZ LV QRW ORRV�
HQHG� WKH VLJQDO OLQH ZLOO JR FRPSOHWHO\ LQWR WKH FRQQHFWRU DQG \RX
ZLOO QRW EH DEOH WR VHFXUH WKH OLQH�

E� $WWDFK FULPS WHUPLQDOV WR WKH ZLUHV� 1HYHU FRQQHFW D EDUH SRZHU
VXSSO\ ZLUH GLUHFWO\ LQWR WKH FRQQHFWRU�

F� 0DUNV DUH SURYLGHG RQ WKH FRQQHFWRU IRU WKH VLJQDO OLQHV� &RQQHFW
WKH VLJQDO OLQHV DFFRUGLQJ WR WKH PDUNV� 7KH PDUNV FRUUHVSRQG WR
VLJQDO OLQHV DV OLVWHG EHORZ�

0DUNLQJ 6LJQDO QDPH /LQH FRORU
3 %' + �FRPPXQLFDWLRQ GDWD KLJK VLGH� %ODFN

P %' / �FRPPXQLFDWLRQ GDWD ORZ VLGH� :KLWH
6 6+/' �VKLHOG� ���
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G� 7KH OLQHV FDQ EH FRQQHFWHG WR HLWKHU WKH ULJKW RU OHIW KDOI RI WKH FRQ�
QHFWRU DW WKH QRGH DW HLWKHU HQG RI WKH QHWZRUN�

�� )LUPO\ VHFXUH HDFK VLJQDO OLQHZLWK WKH VLJQDO OLQH VFUHZ RQ WKH FRQQHFWRU� $Q
RUGLQDU\ IODW�EODGH VFUHZGULYHU ZLWK D WLS WKDW WDSHUV DW WKH HQG LV QRW VXLWDEOH
EHFDXVH LW FDQQRW EH LQVHUWHG IDU HQRXJK�8VH D VPDOO IODW�EODGH VFUHZGULYHU
ZLWK D FRQVWDQW ZLGWK� 7KH DSSURSULDWH WLJKWHQLQJ WRUTXH LV ��� 1�P�

6

6

6PDOO IODW�EODGH
VFUHZGULYHU ZLWK D
FRQVWDQW ZLGWK

1RWH 7KH IROORZLQJ VFUHZGULYHU LV DYDLODEOH IURP 20521�
0RGHO ;:�=���&

6LGH )URQW

����� &RQQHFWLQJ WKH &RQQHFWRU WR WKH %RDUG
&RQQHFW WKH FRQQHFWRU RQ WKH FRPPXQLFDWLRQV FDEOH WR WKH FRQQHFWRU RQ WKH
%RDUG XVLQJ WKH IROORZLQJ SURFHGXUH�

�� �� ���� �� &RQQHFW WKH FRQQHFWRU RQ WKH FRPPXQLFDWLRQV FDEOH WR WKH FRQQHFWRU RQ
WKH %RDUG DV VKRZQ EHORZ�

6

6

�� 6HFXUH WKH FRQQHFWRU WR WKH %RDUG E\ WLJKWHQLQJ WKH VFUHZV RQ WKH FRQQHF�
WRU� 7KH DSSURSULDWH WLJKWHQLQJ WRUTXH LV ��� 1�P�
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��

1RWH �� ,I WKH FRQQHFWRU LV GLVFRQQHFWHG� FRPPXQLFDWLRQV IRU WKH %RDUG WKDW ZDV
GLVFRQQHFWHG ZLWK RWKHU QRGHV LQ WKH QHWZRUN ZLOO EH GLVDEOHG DQG WKH QHW�
ZRUN ZLOO EH VSOLW LQWR WZR DW SRLQW RI GLVFRQQHFWLRQ� 8WPRVW FDUH LV QHFHVVDU\
WR SUHYHQW GLVFRQQHFWLRQ RI D FRQQHFWRU GXULQJ FRPPXQLFDWLRQV�

&RQWUROOHU /LQN 6XSSRUW %RDUG

&RPPXQLFDWLRQV GLVDEOHG

&RQQHFWRU

1HWZRUN VSOLW
�FRPPXQLFDWLRQV GLVDEOHG��

�� 'R QRW SXOO RQ D FRPPXQLFDWLRQ FDEOH�
�� :KHQ EHQGLQJ D FRPPXQLFDWLRQV FDEOH� DOORZ �� PP RU PRUH IRU WKH EHQG�

LQJ UDGLXV �5��

�� 'R QRW SODFH KHDY\ REMHFWV RQ WKH FRPPXQLFDWLRQV FDEOH�
�� 6XSSO\ SRZHU RQO\ DIWHU FKHFNLQJ WKH ZLULQJ WKRURXJKO\�

��� &RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV
����� 2SWLFDO )LEHU &DEOH &RQQHFWLRQV

$OO RI WKH QRGHV LQ DQ 2SWLFDO &RQWUROOHU /LQN 1HWZRUN DUH FRQQHFWHG LQ D OLQH
�GDLV\�FKDLQ FRQILJXUDWLRQ� ZLWK +�3&) 2SWLFDO )LEHU &DEOH�
7KH QRGHV FDQ EH FRQQHFWHG LQ DQ\ RUGHU� EXW EH VXUH WR EHJLQ DW WKH ZLWK WKH
ULJKWPRVW FRQQHFWRU �6/�� RI WKH KLJKHVW QRGH LQ WKH QHWZRUN DQG FRQQHFW WR WKH
OHIWPRVW FRQQHFWRU �6/�� LQ WKH QH[W ORZHU QRGH� DV VKRZQ LQ WKH IROORZLQJ GLD�
JUDP� $OVR EH VXUH WR FRYHU WKH XQXVHG FRQQHFWRUV RQ WKH KLJKHVW DQG ORZHVW
QRGHV LQ WKH QHWZRUN ZLWK WKH SURYLGHG 2SWLFDO &RQQHFWRU &RYHUV�

2SWLFDO &RQQHFWRU &RYHU
�,QFOXGHG�

� +LJKHU /RZHU�

2SWLFDO &RQQHFWRU &RYHU
�,QFOXGHG�

6HH ������ &RPPXQLFDWLRQV &DEOHV IRU GHWDLOV RQ DYDLODEOH 2SWLFDO )LEHU
&DEOHV� 6HH ����� ,QVWDOOLQJ &RQQHFWRUV IRU GHWDLOV RQ FRQQHFWLQJ WKH 2SWLFDO
)LEHU &DEOHV WR WKH &RQWUROOHU /LQN %RDUG�

1RWH �� $OZD\V XVH WKH VSHFLILHG 2SWLFDO )LEHU &DEOHV�
�� 7KH PD[LPXP GLVWDQFH EHWZHHQ QRGHV GHSHQGV RQ WKH PHWKRG XVHG WR

DWWDFK WKH FRQQHFWRU WR WKH FDEOH�

����� %DFNXS 3RZHU 6XSSO\ :LULQJ
(DFK QRGH UHTXLUHV D EDFNXS SRZHU VXSSO\ IRU WKH QRGH E\SDVV IXQFWLRQ� 6HY�
HUDO QRGHV FDQ EH FRQQHFWHG WR D VLQJOH SRZHU VXSSO\ RU HDFK QRGH FDQ EH FRQ�
QHFWHG WR DQ LQGHSHQGHQW SRZHU VXSSO\� ,I VHYHUDO QRGHV DUH FRQQHFWHG WR D
VLQJOH SRZHU VXSSO\� EH VXUH WR ZLUH HDFK QRGH VHSDUDWHO\ DV VKRZQ LQ WKH IRO�
ORZLQJ GLDJUDP�



���6HFWLRQ&RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV

��

%H VXUH WKDW WKH EDFNXS SRZHU VXSSO\ LV SURYLGLQJ VXIILFLHQW FXUUHQW DQG YROWDJH
DW WKH %RDUG·V FRQQHFWRU� 6HH ������ %DFNXS 3RZHU 6XSSO\ �2SWLFDO 6\VWHP
2QO\� IRU WKH EDFNXS SRZHU VXSSO\ VSHFLILFDWLRQV�
&RQQHFW WKH EDFNXS SRZHU VXSSO\ WR WKH SRZHU VXSSO\ WHUPLQDOV DW WKH ERWWRP RI
WKH &RQWUROOHU /LQN 6XSSRUW %RDUG� 6HH ����� &RQQHFWLQJ WKH %DFNXS 3RZHU
6XSSO\ IRU GHWDLOV RQ FRQQHFWLQJ WKH SRZHU VXSSO\ FDEOH WR WKHVH WHUPLQDOV�

1RWH �� 'R QRW XVH WKH VDPH SRZHU VRXUFH WR VXSSO\ WKH EDFNXS SRZHU VXSSO\ DQG
WKH FRPSXWHU� 7KH QRGH E\SDVV IXQFWLRQZLOO QRW RSHUDWH LI WKH EDFNXS SRZHU
VXSSO\ DQG WKH FRPSXWHU DUH ERWK 2))�

�� 8VH D GHGLFDWHG SRZHU VXSSO\ IRU WKH EDFNXS SRZHU VXSSO\� 'R QRW VKDUH D
SRZHU VXSSO\ EHLQJ XVHG IRU ,�2� PRWRUV� RU FRQWURO V\VWHPV�

�� :KHQ WZR RU PRUH QRGHV DUH FRQQHFWHG WR D VLQJOH SRZHU VXSSO\� ZLUH HDFK
QRGH VHSDUDWHO\ DV VKRZQ RQ WKH OHIW LQ WKH IROORZLQJ GLDJUDP�

3RZHU
VXSSO\

3RZHU
VXSSO\

&RUUHFW ,QFRUUHFW

����� &RQQHFWLQJ WKH %DFNXS 3RZHU 6XSSO\
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ FRQQHFWLQJ WKH EDFNXS SRZHU VXSSO\�
� 6HSDUDWH WKH EDFNXS SRZHU VXSSO\ ZLUHV IURP RWKHU SRZHU OLQHV DQG KLJK�YROW�
DJH OLQHV WR SUHYHQW QRLVH�

� $WWDFK WKH VSHFLDO FULPS WHUPLQDOV WR WKH SRZHU VXSSO\ ZLUHV�
� %H VXUH QRW WR UHYHUVH WKH SRZHU VXSSO\ SRODULW\�
� 7LJKWHQ WKH SRZHU VXSSO\ FDEOH KROG�GRZQ VFUHZV WR ��� 1 : P�
� 'R QRW SXOO RQ WKH SRZHU VXSSO\ FDEOH�
� 'R QRW EHQG WKH SRZHU VXSSO\ FDEOH WRR VKDUSO\�
� 'R QRW SODFH DQ\ REMHFWV RQ WRS RI WKH SRZHU VXSSO\ FDEOH�
� 9HULI\ WKDW WKH FRQQHFWRU LV LQVWDOOHG SURSHUO\ EHIRUH XVLQJ WKH SRZHU VXSSO\�
� &KHFN WKH ZLULQJ FRQILJXUDWLRQ FDUHIXOO\ EHIRUH WXUQLQJ 21 WKH SRZHU�
&RQQHFW WKH SRZHU VXSSO\ FDEOH WR WKH FDEOH FRQQHFWRU DQG WKHQ VHFXUH LW WR WKH
%RDUG� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� %H VXUH WKDW WKH SRZHU VXSSO\ SRODULW\
LV QRW UHYHUVHG�

�� 9'&
%DFNXS
SRZHU
VXSSO\

7KH FRQQHFWRU IRU WKH EDFNXS SRZHU VXSSO\ LV WKH VDPH DV WKH FRPPXQLFDWLRQV
FRQQHFWRU IRU :LUHG &RQWUROOHU /LQN 6XSSRUW %RDUGV� 6HH ����� &RQQHFWLQJ
&DEOHV WR &RPPXQLFDWLRQV &RQQHFWRUV IRU GHWDLOV RQ SUHSDULQJ WKH SRZHU VXS�
SO\ ZLUHV DQG FRQQHFWLQJ WKHP WR WKH FRQQHFWRU�

1RWH ,W LV GLIILFXOW WR FRQQHFW RU GLVFRQQHFW WKH EDFNXS SRZHU VXSSO\ FRQQHFWRU DIWHU
WKH2SWLFDO )LEHU &DEOH·V VHFXULQJ EUDFNHW KDV EHHQ LQVWDOOHG� ,QVHUW WKH FRQQHF�
WRU EHIRUH LQVWDOOLQJ WKH VHFXULQJ EUDFNHW�



���6HFWLRQ&RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV

��

����� ,QVWDOOLQJ &RQQHFWRUV
$ VSHFLDO FRQQHFWRU LV XVHG WR FRQQHFW WKH 2SWLFDO )LEHU &DEOH WR WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG� &RQQHFW WKH QRGHV LQ RUGHU EHJLQQLQJ ZLWK WKH KLJKHVW QRGH
LQ WKH QHWZRUN DQG FRQWLQXLQJ RQ WR ORZHU QRGHV�
7KLV PDQXDO GRHV QRW SURYLGH GHWDLOV RQ 2SWLFDO )LEHU &DEOH SUHSDUDWLRQ�
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ FRQQHFWLQJ WKH 2SWLFDO )LEHU &DEOHV�
� $OZD\V WXUQ 2)) WKH FRPSXWHU DQG EDFNXS SRZHU VXSSO\ EHIRUH FRQQHFWLQJ
2SWLFDO )LEHU &DEOHV RU WKH EDFNXS SRZHU VXSSO\ FRQQHFWRU�

� 6SHFLDO WRROV DUH UHTXLUHG WR DWWDFK 2SWLFDO )LEHU &DEOHV WR WKH FRQQHFWRUV�
7KH FDEOH PD\ GLVFRQQHFW IURP WKH FRQQHFWRU LI WKH SURSHU WRROV DQG PHWKRGV
DUH QRW XVHG GXULQJ FDEOH DVVHPEO\�

� ,QVHUW WKH FRQQHFWRUV FRPSOHWHO\ DQG DOZD\V FKHFN WKDW WKH FRQQHFWRUV DUH
ORFNHG EHIRUH VWDUWLQJ RSHUDWLRQ�

� ,I D FRQQHFWRU EHFRPHV GLVFRQQHFWHG� WKH QRGHZLOO EH XQDEOH WR FRPPXQLFDWH
ZLWK RWKHU QRGHV LQ WKDW SDUW RI WKH QHWZRUN� 7KH QHWZRUNZLOO EH GLYLGHG LQWR WZR
DQG FRPPXQLFDWLRQV ZLWK WKH UHPDLQLQJ QRGHV ZLOO EH XQUHOLDEOH�

&RPPXQLFDWLRQV ZLOO FRQWLQXH �XQUHOLDEO\�
ZLWK WKH UHPDLQLQJ FRQQHFWHG QRGHV�

1HWZRUN GLYLGHG LQWR WZR
�&RPPXQLFDWLRQV GLVDEOHG�

� 'R QRW SXOO RQ WKH 2SWLFDO )LEHU &DEOH WRR IRUFHIXOO\�
7KH PD[LPXP WHQVLRQ WKDW FDQ EH DSSOLHG WR WKH FRUG LV �� NJ �DERXW �� OEV�
DQG WKH PD[LPXP WHQVLRQ WKDW FDQ EH DSSOLHG WR WKH FDEOH LV �� NJ �DERXW
��� OEV��

&RUG &DEOH

� 'R QRW EHQG WKH FDEOH WRR VKDUSO\� 7KH PLQLPXP UDGLXV IRU EHQGV LV �� FP�

5



���6HFWLRQ&RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV

��

� 7R SUHYHQW WKH 2SWLFDO )LEHU &DEOH IURP EHLQJ SXOOHG WRR IRUFHIXOO\� DOZD\V XVH
WKH FDEOH VHFXULQJ EUDFNHW DQG SURYLGH VSDFH EHKLQG WKH %RDUG DV VKRZQ LQ
WKH IROORZLQJ GLDJUDP� 'R QRW H[FHHG WKH PD[LPXP WHQVLRQ IRU WKH FRUG DQG
FDEOH�

&RUG� � NJ �'R QRW DSSO\ DQ\ WHQVLRQ��
&DEOH� � NJ �DERXW �� OEV�

��� PP

5HDU VLGH RI
WKH FRPSXWHU

&RUG &DEOH

� 'R QRW SODFH REMHFWV RQ WRS RI WKH 2SWLFDO )LEHU &DEOH� 7KHPD[LPXPSUHVVXUH
WKDW FDQ EH SODFHG RQ WKH FRUG DQG FDEOH LV DV IROORZV�

&RUG� �� NJ��� FP
&DEOH� �� NJ��� FP

� ,QVSHFW WKH FRQQHFWRU EHIRUH LQVWDOOLQJ LW�

�:KHQ FRQQHFWLQJ RU GLVFRQQHFWLQJ WKH 2SWLFDO )LEHU &DEOH� EH VXUH WR KROG WKH
FRQQHFWRU ILUPO\� �'R QRW SXOO RQ WKH FDEOH LWVHOI��

8VH WKH IROORZLQJ SURFHGXUH WR FRQQHFW 2SWLFDO )LEHU &DEOHV WR D %RDUG� ,W LV GLIIL�
FXOW WR FRQQHFW WKH EDFNXS SRZHU VXSSO\ FRQQHFWRU DIWHU WKH 2SWLFDO )LEHU
&DEOH·V VHFXULQJ EUDFNHW KDV EHHQ LQVWDOOHG� VR LQVHUW WKH EDFNXS SRZHU VXSSO\
FRQQHFWRU ILUVW LI WKH QRGH E\SDVV IXQFWLRQ LV EHLQJ XVHG�

�� �� ���� �� 7KH 2SWLFDO )LEHU &DEOH·V SRZHU VXSSO\ OLQH DQG WHQVLRQ PHPEHU DUH QRW
XVHG� VR WKH\ FDQ EH FXW�

�� 2SHQ WKH FODPSV RQ WKH FDEOH VHFXULQJ EUDFNHW� 6LPSO\ SXOO XS RQ WKH WDEV
SURWUXGLQJ IURP WKH VLGHV RI WKH FODPSV�

�� 7KH FODPSV LQ WKH VHFXULQJ EUDFNHW ORFN WKH FDEOHV LQ SODFH� DV VKRZQ LQ WKH
IROORZLQJ GLDJUDP� %H VXUH WKDW WKH 2SWLFDO )LEHU &DEOH WKDW FRQQHFWV WR WKH
ULJKW VLGH RI WKH %RDUG LV FODPSHG RQ WKH ULJKW VLGH DQG WKH 2SWLFDO )LEHU
&DEOH WKDW FRQQHFWV WR WKH OHIW VLGH RI WKH %RDUG LV FODPSHG RQ WKH OHIW VLGH�

&RQQHFWLRQ 3URFHGXUH



���6HFWLRQ&RQQHFWLQJ 2SWLFDO�V\VWHP &DEOHV

��

$GMXVW WKH FDEOHV VR WKDW WKH WLS RI WKH FDEOH H[WHQGV D OLWWOH ELW SDVW WKH EUDFN�
HW·V SDWWHUQ� FKHFN WKH GLUHFWLRQ RI WKH FRQQHFWRUV� DQG FORVH WKH FODPSV�
3UHVV ILUPO\ RQ WKH WLS RI WKH FODPS VR WKDW LW FRQWDFWV WKH ERWWRP SDUW RI WKH
FODPS�

&DEOH WKDW FRQQHFWV WR
WKH OHIW FRQQHFWRU�

&DEOH WKDW FRQQHFWV WR
WKH ULJKW FRQQHFWRU�

�� ,QVWDOO WKH VHFXULQJ EUDFNHW RQ WKH %RDUG ZLWK WKH VFUHZV SURYLGHG� %H VXUH
QRW WR SXOO WKH FDEOH IRUFHIXOO\ RU EHQG LW WRR VKDUSO\ ZKLOH LQVWDOOLQJ WKH
EUDFNHW�

�� 'RXEOHFKHFN WKH GLUHFWLRQ RI WKH FDEOHV� 7KH FDEOH IURP WKH QRGH KLJKHU LQ
WKH QHWZRUN FRQQHFWV WR WKH %RDUG·V ULJKW FRQQHFWRU DQG WKH FDEOH WR WKH
QRGH ORZHU LQ WKH QHWZRUN FRQQHFWV WR WKH %RDUG·V OHIW FRQQHFWRU� ,QVHUW WKH
FDEOH·V FRQQHFWRUV IXOO\ LQWR WKH %RDUG·V FRQQHFWRUV�



��

6(&7,21 �
6RIWZDUH ,QVWDOODWLRQ

7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUH IRU LQVWDOOLQJ WKH VRIWZDUH QHFHVVDU\ IRU XVLQJ D &RQWUROOHU /LQN 6XSSRUW %RDUG�

��� 3UHSDUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )LOH 6WUXFWXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %DFNLQJ 8S WKH ,QVWDOODWLRQ 'LVN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWDOODWLRQ 0HWKRG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH ,QVWDOOHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOHU 7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'ULYHU 2SWLRQV LQ &21),*�6<6 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQILUPLQJ 1RUPDO 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQWUROOHU /LQN %,26 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQWUROOHU /LQN 'ULYHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %RDUG ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ3UHSDUDWLRQV

��

��� 3UHSDUDWLRQV
����� )LOH 6WUXFWXUH

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG ILOHV LQFOXGH WKH IROORZLQJ�

)LOH QDPH &RQWHQWV
,167$//�(;( ,QVWDOOHU
,167$//�,1) ,QVWDOODWLRQ GDWD ILOH �
',6.� ,QVWDOODWLRQ GDWD ILOH �
5($'0(�7;7 )LOH FRQILJXUDWLRQ GHVFULSWLRQ ILOH
&/.�&1) &21),*�6<6 VDPSOH
&/.%,26�6<6 &RQWUROOHU /LQN %,26
&/.'59�6<6 &RQWUROOHU /LQN GULYHU
&/.66�%$7 &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH VWDUWXS ILOH
2WKHUV &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH ILOHV
06& 06�& IXQFWLRQ OLEUDU\ GLUHFWRU\

&/.06&�/,% 06�& IXQFWLRQ OLEUDU\
&/.06&�+ 06�& KHDGHU ILOH
06&603/(�& 06�& VDPSOH SURJUDP �(QJOLVK�
06&603/�& 06�& VDPSOH SURJUDP �-DSDQHVH�
06&603/�(;( 06�& VDPSOH SURJUDP H[HFXWLRQ ILOH

'59 'ULYHU FDOO GLUHFWRU\
&/.'59�+ 'ULYHU FDOO KHDGHU ILOH �06�&�
'59603/(�& 'ULYHU FDOO VDPSOH SURJUDP �06�&� �(QJOLVK�
'59603/�& 'ULYHU FDOO VDPSOH SURJUDP �06�&� �-DSDQHVH�
'59603/�(;( 'ULYHU FDOO VDPSOH SURJUDP �H[HFXWLRQ SURJUDP�

0LFURVRIW & ODQJXDJH
�&/.06&�/,%�

6RIWZDUH

+DUGZDUH

8VHU DSSOLFDWLRQV &RQWUROOHU /LQN
6XSSRUW 6RIWZDUH
�&/.66�%$7�

&RQWUROOHU /LQN 'ULYHU �&/.'59�6<6�

&RQWUROOHU /LQN 6XSSRUW %RDUG

&RQWUROOHU /LQN %,26 �&/.%,26�6<6�

1RWH �� :KHQ WKH VRIWZDUH IRU WKH %RDUG LV LQVWDOOHG� LW LV LQVWDOOHG LQ WKH VSHFLILHG
GLUHFWRU\ LQ WKH FRQILJXUDWLRQ JLYHQ DERYH�

�� 7KH ILOH FRQILJXUDWLRQPD\ EH FKDQJHG DV D UHVXOW RI YHUVLRQ XSJUDGLQJ RI WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG� &KHFN WKH 5($'0(�7;7 IRU WKH FXUUHQW ILOH
FRQILJXUDWLRQ�

����� %DFNLQJ 8S WKH ,QVWDOODWLRQ 'LVN
)LOHV PD\ EH HUDVHG RU GDWD PD\ EH FRUUXSWHG E\ RSHUDWLRQ HUURUV GXULQJ LQVWDO�
ODWLRQ� &UHDWH D FRS\ RI WKH IORSS\ GLVN RI WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DQG
XVH WKH GLVN FRQWDLQLQJ WKH FRS\ IRU LQVWDOODWLRQ� 7KLV ZLOO SURWHFW WKH PDVWHU
LQVWDOODWLRQ GLVN VKRXOG DQ\ SUREOHPRFFXU� &UHDWLRQ RI D GLVN FRS\ LV FDOOHG EDFN�
LQJ XS WKH GLVN�



���6HFWLRQ3UHSDUDWLRQV

��

3UHSDUH RQH QHZ IORSS\ GLVN IRU WKH EDFNXS� $IWHU FRPSOHWLQJ WKH EDFNXS� VWRUH
WKH PDVWHU GLVN �WKH RULJLQDO IORSS\ GLVN� FDUHIXOO\� ,W ZLOO EH QHFHVVDU\ IRU IXWXUH
YHUVLRQ XSJUDGHV� 8VH WKH FRSLHG GLVN IRU VXEVHTXHQW RSHUDWLRQ� ,I WKH FRS\ LV
HYHU GDPDJHG� PDNH D EDFNXS FRS\ DJDLQ� ,I WKH PDVWHU GLVN LV GDPDJHG�
SOHDVH UHWXUQ LW WR 20521� 20521 ZLOO IL[ RU UHSODFH WKH GLVN IRU D VPDOO
FKDUJH�
7KLV VHFWLRQ GHVFULEHV WKH EDFNXS SURFHGXUH XVLQJ WKH IROORZLQJ GULYH VWUXFWXUH
DV WKH H[DPSOH� ,I WKH GULYH VWUXFWXUH LV GLIIHUHQW� UHSODFH WKH GULYH QDPH�

)ORSS\ GLVN GULYH�'ULYH $ �IRU ���µ �+' IORSS\ GLVNV�
+DUG GLVN GULYH� 'ULYH & �FRQWDLQV WKH '26 V\VWHP�

1RWH �� :ULWH SURWHFW WKH PDVWHU �VRXUFH� GLVN WR HQVXUH WKDW ILOHV DUH QRW DFFLGHQ�
WDOO\ HUDVHG�

�� $OZD\V FUHDWH D EDFNXS FRS\ RI WKH VRIWZDUH WR SURYLGH SURWHFWLRQ DJDLQVW
GDWD FRUUXSWLRQ�

�� 8VH WKH',6.&23<FRPPDQGRI '26 WR EDFN XS WKH GLVN� 7KH GLVN WRZKLFK
GDWD LV WR EH FRSLHG QHHG QRW EH IRUPDWWHG VLQFH ',6.&23< FRPPDQG IRU�
PDWV WKH GLVN EHIRUH FRS\LQJ�

�� 7KH RSHUDWLQJ V\VWHP �06�'26� LV QRW SURYLGHG ZLWK WKH &RQWUROOHU /LQN
6XSSRUW %RDUG VRIWZDUH�

1HZ IORSS\ GLVN ����µ �+'�� �

�� �� ���� �� 7XUQ RQ WKH SRZHU RI WKH FRPSXWHU� ,Q WKLV H[DPSOH� WKH FRPSXWHU LV VWDUWHG
IURP WKH KDUG GLVN DQG FRPPDQG LQSXW LV SURPSWHG DV VKRZQ EHORZ�

&�?!

1RWH ,I RWKHU DSSOLFDWLRQV DUH UXQQLQJ� WHUPLQDWH WKHPDQG GLVSOD\ WKH'26
FRPPDQG LQSXW SURPSW� 5HIHU WR WKH UHODWHG PDQXDOV IRU \RXU FRP�
SXWHU DQG DSSOLFDWLRQ VRIWZDUH�

�� :ULWH SURWHFW WKH IORSS\ GLVN FRQWDLQLQJ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG
VRIWZDUH�

�� (QWHU WKH IROORZLQJ FRPPDQG �XQGHUOLQHG VHFWLRQ��

&�?!',6.&23< $� $�

7KH IROORZLQJ PHVVDJHV ZLOO EH GLVSOD\HG�

,QVHUW 6285&( GLVN LQ 'ULYH $�
DQG SUHVV (17(5 ZKHQ UHDG\���

�� ,QVHUW D GLVN RI WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH LQ 'ULYH $�
�� 3UHVV WKH (QWHU .H\� 7KH GDWD RQ WKH GLVN ZLOO EH UHDG DQG WKH IROORZLQJPHV�

VDJHV ZLOO EH GLVSOD\HG DIWHU D VKRUW WLPH�

,QVHUW 7$5*(7 GLVN LQ GULYH $�
DQG SUHVV (17(5 ZKHQ UHDG\���

�� 5HPRYH WKH PDVWHU GLVN RI WKH &RQWUROOHU /LQN 6XSSRUW %RDUG VRIWZDUH IURP
GULYH $ DQG LQVHUW D QHZ IORSS\ GLVN�

�� 3UHVV WKH (QWHU .H\� 7KH GDWD ZLOO EH ZULWWHQ WR WKH QHZ GLVN�
�� ,I D PHVVDJH SURPSWV UHSODFLQJ WKH GLVN� UHSODFH WKH GLVN LQ GULYH $ DFFRUG�

LQJ WR WKH PHVVDJH�
�� :KHQ FRS\LQJ LV FRPSOHWHG� WKH IROORZLQJ PHVVDJH ZLOO EH GLVSOD\HG�

&UHDWH DQRWKHU FRS\ �<�1�"

��� 3UHVV WKH 1 NH\� 7KH IROORZLQJ PHVVDJH ZLOO EH GLVSOD\HG LPPHGLDWHO\�

&RS\ DQRWKHU GLVN �<�1�"

5HTXLUHG ,WHPV

%DFNXS 3URFHGXUH
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��� 3UHVV WKH 1 .H\�

1RWH 6WRUH WKH PDVWHU LQVWDOODWLRQ GLVN FDUHIXOO\�

��� ,QVWDOODWLRQ 0HWKRG
7R HQDEOH DSSOLFDWLRQ RI WKH &RQWUROOHU /LQN 6XSSRUW %RDUG� FDUU\ RXW WKH IROORZ�
LQJ WDVNV XVLQJ WKH VRIWZDUH LQVWDOOHU�
� &RS\ WKH QHFHVVDU\ ILOHV WR WKH KDUG GLVN�
� ,QFOXGH GHYLFH GULYHUV �&RQWUROOHU /LQN %,26 DQG &RQWUROOHU /LQN GULYHUV� LQ
&21),*�6<6�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG XVHV WKH IROORZLQJ GHYLFH GULYHUV�
&RQWUROOHU /LQN %,26 �&/.%,26�6<6�
7KLV GULYHU FRQWUROV &RQWUROOHU /LQN 6XSSRUW %RDUG ,�2 DFFRUGLQJ WR LQVWUXFWLRQV
IURP WKH DSSOLFDWLRQ� 7KLV GULYHUPXVW EH LQFOXGHG LQ WKH&21),*�6<6 WR LQVWDOO LW
LQ WKH FRPSXWHU�
&RQWUROOHU /LQN 'ULYHU �&/.'59�6<6�
7KLV GULYHU H[FKDQJHV GDWD ZLWK WKH %,26ZKHQ& ODQJXDJH OLEUDU\ IXQFWLRQV DUH
XVHG RU ZKHQ GLUHFW GULYHU FDOOV DUH PDGH� 7KLV GULYHU PXVW EH LQFOXGHG LQ WKH
&21),*�6<6 WR LQVWDOO LW LQ WKH FRPSXWHU� 7KLV &RQWUROOHU /LQN GULYHU PXVW EH
FRPH DIWHU WKH &RQWUROOHU /LQN %,26 GHVFULEHG DERYH� &DUH LV QHFHVVDU\ ZKHQ
DGGLQJ WKH GULYHU WR &21),*�6<6 GLUHFWO\ ZLWKRXW XVLQJ WKH LQVWDOOHU�

,QVWDOO WKH VRIWZDUH XVLQJ WKH IROORZLQJ SURFHGXUH� <RX FDQ FKRRVH WR RQO\ FRS\
ILOHV RU WR RQO\ PDNH FKDQJHV WR &21),*�6<6�

6WDUW WKH LQVWDOOHU

6WDUWLQJ IURP D
IORSS\ GLVN

6WDUWLQJ IURP D
KDUG GLVN

6SHFLI\ ´&RS\µ DQG
´6HWµ �WR LQVWDOO��

6SHFLI\ ´&RS\µ �WR
UHSODFH ORVW ILOHV�

6SHFLI\ ´6HWµ
�WR FKDQJH
VHWWLQJV�

(QG

&RS\ ILOHV�

6HW &21),*�6<6� 6HW &21),*�6<6�

6SHFLI\ WKH SURFHVV�

�S ���

�S ���

�S ��� �S ���

6HW &21),*�6<6�

�S ���

&RS\ ILOHV�

�S ���

�S ���

����� 8VLQJ WKH ,QVWDOOHU
7KLV VHFWLRQ GHVFULEHV KRZ WR XVH WKH LQVWDOOHU XVLQJ WKH IROORZLQJ H[DPSOH FRQ�
ILJXUDWLRQ�:KHQ WKH GULYH FRQILJXUDWLRQ LV GLIIHUHQW� UHSODFH WKH GULYH QDPHVZLWK
WKH RQHV \RX DUH DFWXDOO\ XVLQJ�

)ORSS\ GLVN GULYH�'ULYH $
+DUG GLVN GULYH� 'ULYH &

1RWH �� :KHQ WKH VHWWLQJ RI &21),*�6<6 LV FKDQJHG� WKH SUHYLRXV FRQWHQWV DUH
VDYHG XQGHU ILOH QDPH &21),*�%$.� ,I D ILOH FDOOHG &21),*�%$. DOUHDG\
H[LVWV� WKH GDWD ZLOO EH RYHUZULWWHQ� 7R NHHS WKH FRQWHQWV RI WKH SUHYLRXV
&21),*�%$.� FKDQJH WKH ILOH QDPH DV LQGLFDWHG LQ WKH XQGHUOLQHG VHFWLRQ�

'HYLFH 'ULYHU

)ORZ RI ,QVWDOOHU
2SHUDWLRQ
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([DPSOH� &KDQJLQJ &21),*�%$. WR &21),*�2/'�

&�?!5(1 &21),*�%$. &21),*�2/'

�� 7KH IROORZLQJ NH\ RSHUDWLRQV DUH HIIHFWLYH ZLWK WKH LQVWDOOHU� 7KH LQVWDOODWLRQ
PHWKRG FDQ EH FKDQJHG E\ UHWXUQLQJ FRQWURO WR WKH SUHYLRXV VFUHHQ RU LQVWDO�
ODWLRQ FDQ EH FDQFHOHG GXULQJ RSHUDWLRQ� 7KH LQVWDOODWLRQ ZLOO QRW EH FRP�
SOHWH LI LW LV FDQFHOHG� DQG WKH LQVWDOODWLRQ ZLOO QHHG WR EH FRPSOHWHG ODWHU
EHIRUH XVLQJ WKH ERDUG�

.H\V )XQFWLRQ
(VF &DQFHOV WKH VFUHHQ FXUUHQWO\ EHLQJ GLVSOD\HG DQG UHWXUQV

FRQWURO WR WKH SUHYLRXV VFUHHQ�
&WUO � & 7HUPLQDWHV WKH LQVWDOOHU DQG FDQFHOV LQVWDOODWLRQ�

3UHVV DQ\ NH\ ZKHQ ´,QVWDOO VWRS��µ LV GLVSOD\HG� &RQWURO ZLOO
EH UHWXUQHG WR '26 SURPSW�

6WDUWLQJ WKH ,QVWDOOHU
7KH LQVWDOOHU VWDUWLQJ PHWKRG YDULHV VOLJKWO\ DFFRUGLQJ WR ZKHWKHU WKH LQVWDOOHU LV
VWDUWHG IURP D IORSS\ GLVN RU IURP D KDUG GLVN RQ ZKLFK LW KDV DOUHDG\ EHHQ
LQVWDOOHG�

�� �� ���� �� ,QVHUW WKH LQVWDOODWLRQ GLVN LQWR 'ULYH $�
�� (QWHU DV LQGLFDWHG LQ WKH XQGHUOLQHG VHFWLRQ WR FKDQJH WKH FXUUHQW GULYH WR

'ULYH $�

&�?!$�

�� 6WDUW WKH LQVWDOOHU E\ HQWHULQJ WKH FRPPDQG LQGLFDWHG EHORZ�

$�?!,167$//

7KH LQVWDOOHU ZLOO VWDUW�

�� �� ���� �� &KDQJH WKH FXUUHQW GLUHFWRU\ WR WKH GLUHFWRU\ FRQWDLQLQJ WKH &RQWUROOHU /LQN
6XSSRUW %RDUG VRIWZDUH E\ HQWHULQJ WKH FRPPDQG VKRZQ EHORZ�
([DPSOH� 6RIWZDUH ,QVWDOOHG LQ &�?&/.

&�?!&' ?&/.

�� 6WDUW WKH LQVWDOOHU E\ HQWHULQJ WKH IROORZLQJ FRPPDQG�

&�?&/.?!,167$//

7KH LQVWDOOHU ZLOO VWDUW�

6WDUWLQJ IURP D )ORSS\
'LVN

6WDUWLQJ IURP D +DUG 'LVN
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6SHFLI\LQJ WKH 3URFHVV
�� �� ���� �� 6SHFLI\ WKH LQVWDOOHU SURFHVV ZKHQ WKH LQVWDOOHU KDV EHHQ VWDUWHG IURP D

IORSS\ GLVN� 0RYH WKH FXUVRU XVLQJ WKH 8S DQG 'RZQ &XUVRU .H\V DQG SUHVV
WKH (QWHU .H\�

&RQWURO LV SDVVHG WR WKH IROORZLQJ SURFHVV DFFRUGLQJ WR WKH VHOHFWLRQ WKDW
ZDV PDGH�
� 6HWWLQJ &21),*�6<6 DIWHU FRS\LQJ ILOHV
*R WR SDJH ���

� 6HWWLQJ &21),*�6<6 RQO\
*R WR SDJH ���

� &RS\ ILOHV RQO\
*R WR SDJH ���

7KH LQVWDOOHU SURFHVV FDQQRW EH VSHFLILHG ZKHQ VWDUWLQJ WKH LQVWDOOHU IURP D
KDUG GLVN� :KHQ WKH LQVWDOOHU VWDUWV� WKH LQSXW VFUHHQ IRU WKH GLUHFWRU\ QDPH
LQ ZKLFK WKH &RQWUROOHU /LQN ILOHV ZHUH LQVWDOOHG ZLOO EH GLVSOD\HG DQG WKHQ
&21),*�6<6 ZLOO EH VHW� �6HH SDJH ����

&RS\LQJ )LOHV
�� �� ���� �� $ FRS\ GHVWLQDWLRQ GLUHFWRU\ VSHFLILFDWLRQ VFUHHQ ZLOO EH GLVSOD\HG� ,QLWLDOO\�

WKH IROORZLQJ GLUHFWRU\ ZLOO EH VHW� &�?&/.�

�� 6SHFLI\ WKH GLUHFWRU\ WR ZKLFK WKH %RDUG VRIWZDUH LV WR EH FRSLHG� ,I WKH
GHIDXOW GLUHFWRU\ LV RND\� SUHVV WKH(QWHU .H\� 7R FKDQJH WKH GLUHFWRU\� GHOHWH
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WKH H[LVWLQJ GLUHFWRU\ QDPH ZLWK WKH %DFNVSDFH .H\� HQWHU WKH UHTXLUHG
GLUHFWRU\ QDPH� DQG SUHVV WKH (QWHU .H\�:KHQ WKH VSHFLILHG GLUHFWRU\ GRHV
QRW H[LVW� LW ZLOO EH FUHDWHG DXWRPDWLFDOO\�

�� 7KH ILOHVZLOO EH FRSLHV� DQG D EDU LQGLFDWLQJ WKH SURJUHVVZLOO EH GLVSOD\HG RQ
WKH VFUHHQ�

� � � � � � Ò

�� ��� ����

3URFHVVLQJ DIWHU FRPSOHWLRQ RI FRS\LQJ YDULHV DFFRUGLQJ WR WKH VSHFLILHG
SURFHVVLQJ PHWKRG DV IROORZV�
� 6HWWLQJ &21),*�6<6 DIWHU ILOH FRS\
*R WR SDJH ���

� )LOH FRS\ RQO\
7KH LQVWDOOHU WHUPLQDWHV�

6HWWLQJ &21),*�6<6
6HW WKH IROORZLQJ IRU WKH %RDUG GHYLFH GULYHUV �&RQWUROOHU /LQN %,26 DQG&RQWURO�
OHU /LQN GULYHU��
6KDUHG 0HPRU\ 6HJPHQW $GGUHVV
6HW WKH OHIWPRVW IRXU GLJLWV LQ KH[DGHFLPDO RI WKH EDVH DGGUHVV RI WKH PHPRU\
DUHD WKDW ZDV VHW XVLQJ WKHPHPRU\ DOORFDWLRQ VHWWLQJ VZLWFK �VHH SDJH ��� RI WKH
%RDUG� 7KH IROORZLQJ YDOXHV FDQ EH VSHFLILHG�

&���� &���� &���� &���� &���� &$��� &&��� &(���

'���� '���� '���� '���� '���� '$��� '&��� '(��

,QLWLDOO\� WKH YDOXH LV VHW WR &��� +H[�

1RWH :KHQ WKH YDOXH VSHFLILHG IRU WKH GHYLFH GULYHU DQG WKH YDOXH DFWXDOO\ VHW RQ WKH
%RDUG DUH GLIIHUHQW� DQ HUURU ZLOO RFFXU ZKHQ %,26 LV LQVWDOOHG� 7KH VDPH YDOXH
DV WKDW VHW RQ WKH %RDUG VZLWFK PXVW EH VHW� �VHH SDJH ���

,QWHUUXSW 7\SH
6HW WKH LQWHUUXSW OHYHO WKDW ZDV VHW XVLQJ WKH LQWHUUXSW VKRUW SLQ �VHH SDJH ��� RQ
WKH %RDUG� 7KH IROORZLQJ YDOXHV FDQ EH VSHFLILHG�

��� ��� ��� ��

,QLWLDOO\� WKH YDOXH LV VHW WR ���

1RWH :KHQ WKH YDOXH VSHFLILHG LQ WKH GHYLFH GULYHU DQG WKH YDOXH DFWXDOO\ VHW RQ WKH
%RDUG DUH GLIIHUHQW� DQ HUURU ZLOO RFFXU ZKHQ %,26 LV LQVWDOOHG� 7KH VDPH YDOXH
DV WKDW VHW RQ WKH %RDUG VZLWFK PXVW EH VHW� �VHH SDJH ����

1RGH $GGUHVV
6HW WKH QRGH DGGUHVV RI WKH %RDUG RQ WKH &RQWUROOHU /LQN 1HWZRUN LQ GHFLPDO�
7KH QRGH DGGUHVV LV XVHG WR LGHQWLI\ WKH QRGH RQ WKH QHWZRUN� ,QWHJHUV IURP � WR
�� FDQ EH VSHFLILHG� 1RGH DGGUHVV � LV VHW LQ WKH LQLWLDO VWDWH�

'HYLFH 'ULYHU 6HWWLQJV
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1RWH 7KLV RSWLRQ FDQQRW EH RPLWWHG� 2PLWWLQJ WKLV ZLOO FDXVH DQ HUURU ZKHQ LQFRUSRUDW�
LQJ WKH %,26�
,I D YDOXH WKDW LV QRW ZLWKLQ WKH VSHFLILHG UDQJH LV GHVLJQDWHG� D 3DUDPHWHU (UURU
ZLOO RFFXU ZKHQ WKH %,26 LV LQFRUSRUDWHG�

8QLW 1XPEHU
6HW WKH XQLW QXPEHU RI WKH %RDUG RQ WKH FRPSXWHU LQ GHFLPDO� 7KH XQLW QXPEHU LV
XVHG WR LGHQWLI\ WKH %RDUG ZLWKLQ WKH FRPSXWHU� ,QWHJHUV IURP � WR �� FDQ EH VSH�
FLILHG� 8QLW QXPEHU � LV VHW LQ WKH LQLWLDO VWDWH� 1RUPDOO\� VHW WKH XQLW QXPEHU WR ��
:KHQ WKH PHVVDJH VHUYLFH LV XVHG� WKH XQLW DGGUHVV RI WKH &RQWUROOHU /LQN 6XS�
SRUW %RDUG LV GHWHUPLQHG E\ DGGLQJ �� +H[ WR WKLV XQLW QXPEHU�

1RWH 7KH XVHU SURJUDP XQLW DGGUHVV LV DOZD\V ��

%DXG 5DWH �:LUHG %RDUGV 2QO\�
6HW WKH EDXG UDWH IRU WKH :LUHG &RQWUROOHU /LQN 1HWZRUN� 7KH DOORZDEOH UDWHV DUH
OLVWHG LQ WKH IROORZLQJ WDEOH� 7KH PD[LPXP WUDQVPLVVLRQ GLVWDQFH RI WKH &RQWURO�
OHU /LQN 1HWZRUN GHSHQGV RQ WKH EDXG UDWH WKDW LV VHW�

%DXG UDWHV 0D[LPXP WUDQVPLVVLRQ GLVWDQFH
��� .ESV � NP
� 0ESV ��� P
� 0ESV ��� P

,QLWLDOO\� WKH EDXG UDWH LV VHW WR � 0ESV�

1RWH �� ,I WKH EDXG UDWH WKDW ZDV VHW LV GLIIHUHQW IURP WKRVH RI RWKHU QRGHV� FRPPX�
QLFDWLRQ ZLOO QRW EH SRVVLEOH� 6HW WKH VDPH EDXG UDWH IRU DOO WKH QRGHV�

�� 7KH EDXG UDWH LV IL[HG DW � 0ESV LQ 2SWLFDO %RDUGV� VR WKLV VHWWLQJ LV LQHIIHF�
WLYH IRU 2SWLFDO %RDUGV�

6WDUWXS 0RGH
6SHFLI\ ZKHWKHU WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV WR EH D SROOLQJ QRGH ZKHQ LW
LV DGGHG WR WKH QHWZRUN�

3ROOLQJ QRGH� 6WDUW DV D SROOLQJ QRGH
3ROOHG QRGH � 6WDUW DV D SROOHG QRGH

7KH %RDUG LV LQLWLDOO\ VHW DV D SROOLQJ DQG VKRXOG QRUPDOO\ EH XVHG DV D SROOLQJ
QRGH� 6HH ����� &RQWUROOHU /LQN &RPPXQLFDWLRQV IRU LQIRUPDWLRQ RQ SROOLQJ�
SROOHG QRGHV�

1RWH 7KH %RDUG PD\ RSHUDWH DV D SROOLQJ QRGH LI WKH FXUUHQW SROOLQJ QRGH OHDYHV WKH
QHWZRUN� HYHQ LI WKH %RDUG LV VHW DV D SROOHG QRGH�

'DWD /LQN &DFKH
6HW WKH PHPRU\ DUHD WR EH XVHG IRU WKH GDWD OLQN FDFKH �DOZD\V �� .E\WHV�� 7KH
IROORZLQJ VHWWLQJV FDQ EH VSHFLILHG�

'DWD /LQN &DFKH
1R GDWD OLQN FDFKH �FDFKH QRW XVHG�
&RQYHQWLRQDO PHPRU\
;06 PHPRU\

,QLWLDOO\� ;06 PHPRU\ LV VHW� 6HH )HDWXUHV �SDJH �� IRU GHWDLOV RQ WKH GDWD OLQN
FDFKH�

1RWH 7R XVH ;06PHPRU\ DV D FDFKH� +,0(0�6<6PXVW EH LQVWDOOHG EHIRUH WKH&RQ�
WUROOHU /LQN %,26 LQ &21),*�6<6�
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1XPEHU RI %XIIHUV
6HW WKH QXPEHU RI VHQG�UHFHLYH EXIIHUV ������ E\WHV SHU EXIIHU� WR EH XVHG E\ WKH
%RDUG LQ GHFLPDO� $Q LQWHJHU EHWZHHQ � DQG �� FDQ EH VSHFLILHG� 6HQG DQG
UHFHLYH EXIIHUV DUH DOORFDWHG DV IROORZV DFFRUGLQJ WR WKH QXPEHU RI EXIIHUV VSHFL�
ILHG�

6HQG EXIIHUV� $OZD\V �
5HFHLYH EXIIHUV�6SHFLILHG YDOXH �� �

,QLWLDOO\� WKUHH EXIIHUV DUH DOORFDWHG� � VHQG EXIIHU DQG � UHFHLYH EXIIHUV�

6WDUWXS 'ULYH
6HW WKH GULYH FRQWDLQLQJ &21),*�6<6 LQ ZKLFK WKH GHYLFH GULYHUV DUH WR EH UHJ�
LVWHUHG� ,I &21),*�6<6 LV QRW WR EH RYHUZULWWHQ� D QHZ ILOH FDOOHG &21),*�&/.
ZLOO EH FUHDWHG LQ WKH VSHFLILHG GULYH DQG GHYLFH GULYHUV ZLOO EH HQWHUHG LQ WKLV ILOH�
'ULYHV IURP $ WR = FDQ EH VSHFLILHG� 7KH VSHFLILHG GULYH PXVW H[LVW�

,QLWLDOO\� WKH VWDUWXS GULYH LV VHW WR &�

1RWH (YHQ LI GHYLFH GULYHUV DUH VHW� WKH VHWWLQJV ZLOO QRW EH HIIHFWLYH XQOHVV WKH FRP�
SXWHU LV UHVWDUWHG IURP WKH GULYH FRQWDLQLQJ WKH&21),*�6<6 LQZKLFK WKHGULYHUV
DUH ZULWWHQ�

'LVSOD\ 0RGH
6HW ZKHWKHU WKH GHYLFH GULYHU VWDUWXS PHVVDJH ZLOO EH GLVSOD\HG LQ -DSDQHVH RU
(QJOLVK� 7KH LQLWLDO VHWWLQJ LV (QJOLVK�

1RWH ,I WKH GLVSOD\ PRGH LV VHW WR -DSDQHVH� WKH PHVVDJH ZLOO QRW EH GLVSOD\HG FRU�
UHFWO\� )RU GHWDLOV RQ VWDUWXS PHVVDJHV� UHIHU WR ��� &RQILUPLQJ 1RUPDO 6WDUWXS�

�� �� ���� �� :KHQ WKH LQVWDOOHU LV VWDUWHG IURP D KDUG GLVN RU RQO\ VHWWLQJ &21),*�6<6 LV
VSHFLILHG� VSHFLI\ WKH GLUHFWRU\ LQ ZKLFK WKH &RQWUROOHU /LQN 6XSSRUW %RDUG
6RIWZDUH LV LQVWDOOHG�

,I WKH GHIDXOW GLUHFWRU\ LV RND\� SUHVV WKH (QWHU .H\� 7R FKDQJH WKH VHWWLQJ�
GHOHWH WKH H[LVWLQJ GLUHFWRU\ QDPH ZLWK WKH %DFNVSDFH .H\� HQWHU WKH
UHTXLUHG GLUHFWRU\ QDPH� DQG SUHVV WKH (QWHU .H\�

:KHQ VHWWLQJ &21),*�6<6 DIWHU FRS\LQJ ILOHV� WKLV VFUHHQ ZLOO QRW EH GLV�
SOD\HG EHFDXVH WKH FRS\ GHVWLQDWLRQ LV DXWRPDWLFDOO\ VHW�

2SHUDWLRQ
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�� 6SHFLI\ZKHWKHU &21),*�6<6 LV WR EH RYHUZULWWHQ�0RYH WKH FXUVRU ZLWK WKH
8S DQG 'RZQ &XUVRU .H\V DQG SUHVV WKH (QWHU .H\�

:KHQ &21),*�6<6 LV RYHUZULWWHQ� WKH FRQWHQWV RI WKH H[LVWLQJ &21),*�6<6
DUH EDFNHG XS LQ WKH ILOH FDOOHG&21),*�%$.�:KHQ GHYLFH GULYHUV IRU &RQWUROOHU
/LQN KDYH DOUHDG\ EHHQ HQWHUHG LQ WKH H[LVWLQJ &21),*�6<6� WKH HQWULHV DUH
LQYDOLGDWHG E\ DWWDFKLQJ ´5(0µ DW WKH EHJLQQLQJ RI WKH OLQH DQG QHZ GHYLFH GULYHU
HQWULHV DUH DGGHG�

:KHQ&21),*�6<6 LV QRW RYHUZULWWHQ� D ILOH FDOOHG &21),*�&/. LV FUHDWHG DQG
GHYLFH GULYHUV DUH HQWHUHG LQ WKLV ILOH� &KDQJH &21),*�6<6 ODWHU E\ UHIHUULQJ WR
&21),*�&/.�

:KHQ WKH (QWHU .H\ LV SUHVVHG� WKH GHIDXOW VHWWLQJV DUH OLVWHG�

�� 7R FKDQJH D VHWWLQJ� PRYH WKH DUURZ WR WKH LWHP WR EH FKDQJHG XVLQJ WKH 8S
DQG 'RZQ &XUVRU .H\V DQG SUHVV WKH (QWHU .H\� 7KH VHWWLQJV WKDW FDQ EH
VSHFLILHG ZLOO EH GLVSOD\HG�
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([DPSOH� &KDQJH EDXG UDWH �´WUDQVPLVVLRQ UDWHµ� IRU D :LUHG %RDUG�

1RWH 7KH EDXG UDWH LV IL[HG DW � 0ESV LQ 2SWLFDO %RDUGV� VR WKLV VHWWLQJ LV
LQHIIHFWLYH IRU 2SWLFDO %RDUGV�

�� 0RYH WKH FXUVRU WR WKH VHWWLQJ WR EH VSHFLILHG XVLQJ WKH 8S DQG 'RZQ&XUVRU
.H\V DQG SUHVV WKH (QWHU .H\� 7KH QHZ VHWWLQJ ZLOO EH VHW DQG FRQWURO ZLOO EH
UHWXUQHG WR WKH OLVW GLVSOD\�

�� $IWHU VHWWLQJ RI DOO WKH LWHPV� PRYH WKH DUURZ WR ´5HJLVWHU LQ WKH IROORZLQJ VHW�
WLQJµ XVLQJ WKH 8S DQG 'RZQ&XUVRU .H\V DQG SUHVV WKH (QWHU .H\� 7KH QHZ
GHYLFH GULYHUV ZLOO EH HQWHUHG LQ &21),*�6<6 RU &21),*�&/. DQG PHV�
VDJHV ZLOO EH GLVSOD\HG�

&21),*�6<6 ZDV UHZULWWHQ

7KH FKDQJHG FRQWHQWV EHFRPH HIIHFWLYH E\ UHVWDUWLQJ
WKH SHUVRQDO FRPSXWHU

7KH SUHYLRXV &21),*�6<6 ZDV UHQDPHG WR &21),*�%$.�

3UHVV DQ\ NH\

RU

&21),*�&/. ZDV FUHDWHG LQ WKH URRW GLUHFWRU\ RI WKH
VWDUWXS GULYH

5HZULWH &21),*�6<6 E\ UHIHUHQFLQJ &21),*�&/.�

3UHVV DQ\ NH\

�� 3UHVV DQ\ NH\ WR WHUPLQDWH WKH LQVWDOOHU�
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����� ,QVWDOOHU 7URXEOHVKRRWLQJ
:KHQ DQ HUURU RFFXUV ZKLOH WKH LQVWDOOHU LV XVHG� WDNH WKH QHFHVVDU\ DFWLRQ
DFFRUGLQJ WR WKH LQVWUXFWLRQV OLVWHG EHORZ�

2SHUDWLRQ DW WLPH RI DQ HUURU $VVXPHG FDXVH DQG DFWLRQ
7KH IROORZLQJ HUURU PHVVDJH ZDV
GLVSOD\HG� ´&DQQRW LQVWDOO LQWR VDPH
GLUHFWRU\�µ

7KH GLUHFWRU\ FRQWDLQLQJ ,167$//�(;( ZDV VSHFLILHG� 6SHFLI\ D
GLIIHUHQW GLUHFWRU\�

7KH IROORZLQJ HUURU PHVVDJH ZDV
GLVSOD\HG� ´&RS\ GHVWLQDWLRQ LV LQFRUUHFW�µ

$Q LQFRUUHFW LQVWDOODWLRQ GHVWLQDWLRQ ZDV VSHFLILHG� 6SHFLI\ D
FRUUHFW LQVWDOODWLRQ GHVWLQDWLRQ�

7KH LQVWDOOHU WHUPLQDWHG E\ GLVSOD\LQJ WKH
IROORZLQJ HUURU PHVVDJH� ´$FFHVV GHQLHG �
&21),*�6<6�µ

:ULWH SURWHFWLRQ LV VHW IRU WKH H[LVWLQJ &21),*�6<6 RU
&21),*�%$.� 5HOHDVH WKH ZULWH SURWHFWLRQ RQ &21),*�6<6 RU
&21),*�%$.�
$ GLUHFWRU\ QDPHG &21),*�6<6 RU &21),*�%$. H[LVWV� &KDQJH
WKH GLUHFWRU\ QDPH�

7KH LQVWDOOHU WHUPLQDWHG E\ GLVSOD\LQJ WKH
IROORZLQJ HUURU PHVVDJH� ´$FFHVV GHQLHG �
&2 * &

$ GLUHFWRU\ QDPHG &21),*�&/. H[LVWV� &KDQJH WKH GLUHFWRU\
QDPH�R R J H R HVVDJH FFHVV GH HG

&21),*�&/.�µ :ULWH SURWHFWLRQ LV VHW IRU WKH H[LVWLQJ &21),*�&/.� 5HOHDVH WKH
ZULWH SURWHFWLRQ RQ &21),*�&/.�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG ILOH
GLUHFWRU\ VSHFLILFDWLRQ LV QRW DFFHSWHG HYHQ
LI WKH GLUHFWRU\ FRQWDLQLQJ WKH ILOHV LV
VSHFLILHG�

7KH VSHFLILHG GLUHFWRU\ GRHV QRW H[LVW RU WKH ILOHV DUH QRW LQVWDOOHG
LQ WKH GLUHFWRU\� &KHFN WKH GLUHFWRU\ RI WKH LQVWDOODWLRQ GHVWLQDWLRQ�

7KH IROORZLQJ HUURU PHVVDJH LV GLVSOD\HG�
´$FFHVV GHQLHG � ,167$//�,1)�µ

7KH ILOH QDPHG ,167$//�,1) GRHV QRW H[LVW RU WKH FRQWHQWV RI WKH
ILOH DUH FRUUXSW� :KHQ XVLQJ D IORSS\ GLVN� UHPDNH WKH EDFNXS
GLVN IURP WKH RULJLQDO LQVWDOODWLRQ GLVN� :KHQ XVLQJ D KDUG GLVN�
UH�LQVWDOO�

7KH IROORZLQJ HUURU PHVVDJH LV GLVSOD\HG�
´'LVN DFFHVV IDLOXUH�µ

$Q\ RI WKH IROORZLQJ FDXVHV DUH SRVVLEOH�

7KH QHFHVVDU\ ILOHV GR QRW H[LVW� WKH ILOHV DUH FRUUXSW� WKH IORSS\
GLVN GULYH RU KDUG GLVN GULYH LV GHIHFWLYH� RU WKHUH LV QRW HQRXJK
VSDFH RQ WKH LQVWDOODWLRQ GHVWLQDWLRQ KDUG GLVN�

&KHFN WKH WKH ILOH RU GULYH� $W OHDVW � 0% LV UHTXLUHG WR LQVWDOO
&RQWUROOHU /LQN 6XSSRUW %RDUG VRIWZDUH� 'HOHWH XQQHHGHG ILOHV WR
FUHDWH VXIILFLHQW VSDFH�

����� 'ULYHU 2SWLRQV LQ &21),*�6<6
(QWHU WKH LWHPV WR EH VHW E\ WKH LQVWDOOHU LQ &21),*�6<6 DV GHVFULEHG LQ WKLV
VHFWLRQ� 8VH WKH LQIRUPDWLRQ IRU GLUHFWO\ FKDQJLQJ &21),*�6<6�

1RWH �� ,QVWDOO WKH &RQWUROOHU /LQN GULYHU DIWHU WKH &RQWUROOHU /LQN %,26�
�� 7KH &RQWUROOHU /LQN %,26 DQG WKH &RQWUROOHU /LQN GULYHU FDQQRW EH LQVWDOOHG

XVLQJ '(9,&(+,*+ �80%�� 7KH\ PXVW EH LQVWDOOHG XVLQJ '(9,&( �FRQ�
YHQWLRQDO PHPRU\��

&RQWUROOHU /LQN %,26
'(9,&( >GULYH�@>GLUHFWRU\?@&/.%,26�6<6>RSWLRQV@

�2SWLRQV� �$Q� �.� �,Q� �1Q� �8Q� �%Q�

)RU WKH GULYH DQG GLUHFWRU\� VSHFLI\ WKH QDPHV RI WKH GULYH DQG GLUHFWRU\
�DEVROXWH VSHFLILFDWLRQ IURP WKH URRW GLUHFWRU\� FRQWDLQLQJ WKH %,26 ILOH
�&/.%,26�6<6��

%,26 RSHUDWLRQ FDQ EH FRQWUROOHG XVLQJ RSWLRQV� $YDLODEOH RSWLRQV DUH GHVFULEHG
EHORZ�

1RWH �� 2SWLRQ VSHFLILFDWLRQV DUH QRW FDVH VHQVLWLYH�
�� $Q\ FRPELQDWLRQ RI RSWLRQV LV DOORZHG� 2SWLRQV FDQ EH VSHFLILHG LQ DQ\

VHTXHQFH� 2SWLRQV FDQ EH RPLWWHG�
�� ,I DQ RSWLRQ RWKHU WKDQ �$Q� �.� �,Q� �1Q� �8Q� %Q� DQG �&Q LV VSHFLILHG� D

SDUDPHWHU HUURU ZLOO RFFXU ZKHQ VHWWLQJ XS WKH %,26�

)RUPDW

2SWLRQV
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�$Q ³ 0HPRU\ $UHD
)RU Q� VHW WKH OHIWPRVW IRXU GLJLWV LQ KH[DGHFLPDO RI WKH EDVH DGGUHVV RI WKH
PHPRU\ DUHD WKDW ZDV VHW XVLQJ WKH PHPRU\ DOORFDWLRQ VHWWLQJ VZLWFK RQ WKH
%RDUG� 7KH IROORZLQJ YDOXHV FDQ EH VSHFLILHG IRU Q

&���� &���� &���� &���� &���� &$��� &&��� &(���

'���� '���� '���� '���� '���� '$��� '&��� '(��

'HIDXOW ZKHQ �$Q LV RPLWWHG� &��� +H[�
([DPSOH� 6HWWLQJ &(��� +H[

�$&(��

1RWH �� :KHQ WKH YDOXH RI Q �RU GHIDXOW YDOXH� LV GLIIHUHQW IURP WKH YDOXH DFWXDOO\ VHW
RQ WKH %RDUG� DQ HUURU ZLOO RFFXU ZKHQ WKH %,26 LV LQVWDOOHG� 7KH YDOXH PXVW
EH WKH VDPH DV WKH %RDUG VZLWFK VHWWLQJ YDOXH �VHH SDJH ����

�� ,I DQ LOOHJDO YDOXH LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH %,26 LV
LQVWDOOHG�

�� ,W PD\ EH QHFHVVDU\ WR LQVWDOO D 3OXJ 	 3OD\ %,26 GHSHQGLQJ RQ WKH FRP�
SXWHU PRGHO RU RWKHU ERDUGV EHLQJ XVHG� 5HIHU WR \RXU FRPSXWHU GRFXPHQ�
WDWLRQ�

�( �� (QJOLVK 0HVVDJH 0RGH
8VH WKLV RSWLRQ WR GLVSOD\ WKH %,26 VWDUWXS PHVVDJH LQ (QJOLVK�

1RWH :KHQ �( RSWLRQ LV RPLWWHG� WKH PHVVDJH ZLOO QRW EH GLVSOD\HG FRUUHFWO\� )RU
GHWDLOV RQ VWDUWXS PHVVDJHV� UHIHU WR ��� &RQILUPLQJ 1RUPDO 6WDUWXS�

�. ³ 3ROOHG 1RGH
6SHFLI\ WKLV RSWLRQ ZKHQ VWDUWLQJ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DV D SROOHG
QRGH� :KHQ RSWLRQ �. RPLWWHG� WKH VXSSRUW ERDUG ZLOO EH VWDUWHG DV D SROOLQJ
QRGH� 6HH ����� &RQWUROOHU /LQN &RPPXQLFDWLRQV IRU GHWDLOV RQ SROOLQJ DQG
SROOHG QRGHV�
�,Q ³ ,QWHUUXSW /HYHO
6HW Q WR WKH YDOXH RI WKH LQWHUUXSW OHYHO WKDW ZDV VHW RQ WKH LQWHUUXSW VKRUW SLQ RQ
WKH %RDUG� 7KH IROORZLQJ YDOXHV FDQ EH VSHFLILHG IRU Q�

��� ��� ��� ��

'HIDXOW ZKHQ �,Q LV RPLWWHG� ���
([DPSOH� 6HWWLQJ ,QWHUUXSW /HYHO ��

�,��

1RWH �� :KHQ WKH YDOXH RI Q �RU GHIDXOW YDOXH� LV GLIIHUHQW IURP WKH YDOXH DFWXDOO\ VHW
RQ WKH %RDUG� DQ HUURU ZLOO RFFXU ZKHQ WKH %,26 LV LQVWDOOHG� 7KH YDOXH PXVW
EH WKH VDPH DV WKH ERDUG VZLWFK VHWWLQJ YDOXH �VHH SDJH ����

�� :KHQ DQ LOOHJDO YDOXH LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH
%,26 LV LQVWDOOHG�

�� ,W PD\ EH QHFHVVDU\ WR LQVWDOO D 3OXJ 	 3OD\ %,26 GHSHQGLQJ RQ WKH FRP�
SXWHU PRGHO RU RWKHU ERDUGV EHLQJ XVHG� 5HIHU WR \RXU FRPSXWHU GRFXPHQ�
WDWLRQ�

�1Q ³ 1RGH $GGUHVV
6HW Q WR WKH QRGH DGGUHVV RI WKH %RDUG LQ WKH &RQWUROOHU /LQN 1HWZRUN LQ GHFLPDO�
7KH QRGH DGGUHVV LV XVHG WR LGHQWLI\ WKH QRGH RQ WKH QHWZRUN� $ YDOXH EHWZHHQ �
DQG �� FDQ EH VSHFLILHG�
([DPSOH� 6HWWLQJ WKH QRGH DGGUHVV WR ���

�1��

1RWH �� 7KLV RSWLRQ FDQQRW EH RPLWWHG� ,I WKH RSWLRQ LV RPLWWHG� DQ HUURU ZLOO RFFXU
ZKHQ WKH %,26 LV LQVWDOOHG�
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��

�� ,I DQ LOOHJDO YDOXH LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH %,26 LV
LQVWDOOHG�

�8Q ³ 8QLW 1XPEHU
6HW Q WR WKH XQLW QXPEHU RI WKH %RDUG LQ WKH FRPSXWHU LQ GHFLPDO� 7KH XQLW QXP�
EHU LV XVHG WR LGHQWLI\ WKH %RDUG LQ WKH FRPSXWHU� $ YDOXH EHWZHHQ � DQG �� FDQ
EH VSHFLILHG�

'HIDXOW ZKHQ �8Q LV RPLWWHG� �

1RUPDOO\� XVH ��:KHQ WKHPHVVDJH VHUYLFH LV XVHG� WKH XQLW DGGUHVV RI WKH&RQ�
WUROOHU /LQN 6XSSRUW %RDUG LV GHWHUPLQHG E\ DGGLQJ �� +H[ WR WKH XQLW QXPEHU�

([DPSOH� 6HWWLQJ WKH XQLW QXPEHU WR ��
�8�

1RWH �� ,I DQ LOOHJDO YDOXH LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH %,26 LV
LQVWDOOHG�

�� 7KH XQLW DGGUHVV RI WKH XVHU SURJUDP LV DOZD\V ��

�%Q ³ %DXG 5DWH �:LUHG %RDUGV 2QO\�
6HW Q WR WKH EDXG UDWH RI WKH&RQWUROOHU /LQN 1HWZRUN� 7KH YDOXHV WKDW FDQ EH VSH�
FLILHG IRU Q DUH OLVWHG EHORZ� 7KH PD[LPXP WUDQVPLVVLRQ GLVWDQFH RI WKH &RQWURO�
OHU /LQN 1HWZRUN GHSHQGV RQ WKH EDXG UDWH WKDW LV VHW�

9DOXH RI Q %DXG UDWH 0D[LPXP WUDQVPLVVLRQ GLVWDQFH
� ��� .ESV � NP
� � 0ESV ��� P
� � 0ESV ��� P

'HIDXOW ZKHQ �%Q LV RPLWWHG� � 0ESV

([DPSOH� 6HWWLQJ WKH EDXG UDWH WR � 0ESV
�%�

1RWH �� ,I WKH EDXG UDWH WKDW ZDV VHW LV GLIIHUHQW IURP WKH UDWHV RI RWKHU QRGHV� FRP�
PXQLFDWLRQV ZLOO QRW EH SRVVLEOH� 7KH EDXG UDWH PXVW EH WKH VDPH DW DOO
QRGHV�

�� ,I DQ LOOHJDO YDOXH LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH %,26 LV
LQVWDOOHG�

�� 7KH EDXG UDWH LV IL[HG DW � 0ESV LQ 2SWLFDO %RDUGV� VR WKLV VHWWLQJ LV LQHIIHF�
WLYH IRU 2SWLFDO %RDUGV�

�&Q ³ 'DWD /LQN &DFKH
6HW Q WR WKH PHPRU\ DUHD WR EH XVHG IRU WKH GDWD OLQN FDFKH �DOZD\V �� .E\WHV��
7KH IROORZLQJ YDOXHV FDQ EH VSHFLILHG IRU Q�

9DOXH RI Q 'DWD OLQN FDFKH DUHD
� 1R GDWD OLQN FDFKH DUHD �GDWD OLQN FDFKH QRW XVHG�
� &RQYHQWLRQDO PHPRU\
� ;06 PHPRU\

'HIDXOW ZKHQ �&Q LV RPLWWHG� ;06 PHPRU\

6HH )HDWXUHV �SDJH �� IRU GHWDLOV RQ WKH GDWD OLQN FDFKH�

([DPSOH� 6HWWLQJ WKH ;06 PHPRU\

�&�

1RWH �� :KHQ VHWWLQJ WKH GDWD OLQN FDFKH LQ ;06 PHPRU\� LQVWDOO +,0(0�6<6
�'(9,&( +,0(0�6<6� EHIRUH &RQWUROOHU /LQN %,26 LQ &21),*�6<6�

�� ,I DQ LOOHJDO YDOXH LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH %,26 LV
LQVWDOOHG�
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&RQWUROOHU /LQN 'ULYHU
'(9,&( >GULYH�@>GLUHFWRU\?@&/.'59�6<6>RSWLRQ@

�2SWLRQV� �%Q�

)RU WKH GULYH DQG GLUHFWRU\� VSHFLI\ WKH QDPHV RI WKH GULYH DQG GLUHFWRU\ �DEVR�
OXWH VSHFLILFDWLRQ IURP WKH URRW GLUHFWRU\� FRQWDLQLQJ WKH GULYHU ILOH
�&/.'59�6<6��

7KH GULYHU RSHUDWLRQ FDQ EH FRQWUROOHG XVLQJ DQ RSWLRQ� 7KH RSWLRQ LV GHVFULEHG
EHORZ�

1RWH �� 2SWLRQ VSHFLILFDWLRQ DUH FDVH�VHQVLWLYH�
�� ,I DQ RSWLRQ RWKHU WKDQ �%Q LV VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH

%,26 LV LQVWDOOHG�
�( �� (QJOLVK 0HVVDJH 0RGH
8VH WKLV RSWLRQ WR GLVSOD\ WKH GULYHU VWDUWXS PHVVDJH LQ (QJOLVK�

1RWH :KHQ �( RSWLRQ LV RPLWWHG� WKH PHVVDJH ZLOO QRW EH GLVSOD\HG FRUUHFWO\� )RU
GHWDLOV RQ VWDUWXS PHVVDJHV� UHIHU WR ��� &RQILUPLQJ 1RUPDO 6WDUWXS�

�%Q ³ 1XPEHU RI %XIIHUV
6HW Q WR WKH QXPEHU RI VHQG�UHFHLYH EXIIHUV ������ E\WHV SHU EXIIHU� WR EH XVHG
E\ WKH %RDUG LQ GHFLPDO� $Q LQWHJHU EHWZHHQ � DQG �� FDQ EH VSHFLILHG� 6HQG
DQG UHFHLYH EXIIHUV DUH DOORFDWHG DV IROORZV DFFRUGLQJ WR WKH QXPEHU RI EXIIHUV
VSHFLILHG E\ Q�

6HQG EXIIHUV� $OZD\V �
5HFHLYH EXIIHUV�6SHFLILHG YDOXH �� �

'HIDXOW ZKHQ �%Q LV RPLWWHG� � VHQG EXIIHU DQG � UHFHLYH EXIIHUV
([DPSOH� 6HWWLQJ �� UHFHLYH EXIIHUV

�%��

1RWH �� 7KH &RQWUROOHU /LQN GULYHU PXVW QRW EH LQVWDOOHG EHIRUH WKH &RQWUROOHU /LQN
%,26 LQ &21),*�6<6�

�� ,I DQ LOOHJDO YDOXH VSHFLILHG� D SDUDPHWHU HUURU ZLOO RFFXU ZKHQ WKH %,26 LV
LQVWDOOHG�

)RUPDW

2SWLRQ
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��

��� &RQILUPLQJ 1RUPDO 6WDUWXS
7KLV VHFWLRQ GHVFULEHV KRZ WR FRQILUP WKDW WKH %RDUG DQG LWV GHYLFH GULYHUV KDYH
VWDUWHG QRUPDOO\�

1RWH :KHQ D EDFNXS SRZHU VXSSO\ LV FRQQHFWHG WR DQ 2SWLFDO %RDUG IRU WKH QRGH
E\SDVV IXQFWLRQ� WXUQ 21 WKH EDFNXS SRZHU VXSSO\ EHIRUH RU DW WKH VDPH WLPH DV
WKH FRPSXWHU·V SRZHU VXSSO\� $ FRPPXQLFDWLRQV HUURU PD\ RFFXU LI WKH EDFNXS
SRZHU VXSSO\ LV WXUQHG 21 RU 2)) ZKLOH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV
RSHUDWLQJ�

����� &RQWUROOHU /LQN %,26
:KHQ WKH FRPSXWHU LV UHVWDUWHG DIWHU FKDQJLQJ &21),*�6<6� WKH &RQWUROOHU
/LQN %,26 ZLOO EH LQVWDOOHG� 7KH IROORZLQJ PHVVDJH ZLOO EH GLVSOD\HG LI WKH /LQN
%,26 VWDUWV QRUPDOO\�

&RQWUROOHU /LQN %,26 9HU����� �BBBBB�
�F�&RS\ULJKW 20521 &RUSRUDWLRQ ���������

7KH ERDUG W\SH LV GLVSOD\HG DV ´3&�$7µ LQ WKH XQGHUOLQHG VHFWLRQ�

,I D GULYHU RU D ERDUG FDQQRW EH VWDUWHG GXH WR DQ HUURU� WKH IROORZLQJPHVVDJHZLOO
EH GLVSOD\HG�

&RQWUROOHU /LQN %,26 9HU�����
�F�&RS\ULJKW 20521 &RUSRUDWLRQ ���������
QRW LQVWDOOHG�
�BBBBBBBBBBBBBBBBBB�

2QH RI WKH HUURU PHVVDJHV WKDW DUH OLVWHG EHORZ ZLOO EH GLVSOD\HG LQ WKH XQGHU�
OLQHG VHFWLRQ� 7DNH WKH QHFHVVDU\ DFWLRQ DFFRUGLQJ WR WKH PHVVDJH�

(UURU PHVVDJH $FWLRQ
&RQWUROOHU /LQN %RDUG QRW
LQVWDOOHG�

,QVWDOO WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

&KHFN WR EH VXUH WKH PHPRU\ DUHD VHW IRU WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG DQG WKH PHPRU\
DUHD VHW IRU WKH &RQWUROOHU /LQN %,26 DUH WKH
VDPH�

,QYDOLG SDUDPHWHU� ��$ �, �7 �1
�8 �% �&� 

&KHFN WKH VHWWLQJV RI WKH SDUDPHWHUV �RSWLRQV�
WKDW DUH GLVSOD\HG�

)RU �$ DQG �,� FKHFN WR EH VXUH WKH VHWWLQJ RI WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG DQG WKH VHWWLQJ RI
WKH &RQWUROOHU /LQN %,26 DUH WKH VDPH� &KHFN
DOVR IRU RYHUODSV ZLWK RWKHU GHYLFHV�

)RU �&�� FKHFN LI '(9,&(+,*+ ZDV VHW�
�'(9,&(+,*+ FDQQRW EH XVHG��

)RU �&�� DOORFDWH ;06 PHPRU\ RI �� .E\WHV RU
PRUH�

&RQWUROOHU /LQN %RDUG KDUGZDUH
HUURU�

5HSODFH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

2QO\ LQFRUUHFW SDUDPHWHUV DUH GLVSOD\HG�

����� &RQWUROOHU /LQN 'ULYHU
:KHQ WKH FRPSXWHU LV UHVWDUWHG DIWHU FKDQJLQJ &21),*�6<6� WKH &RQWUROOHU
/LQN %,26 DQG&RQWUROOHU /LQN GULYHU ZLOO EH LQVWDOOHG� 7KH IROORZLQJ PHVVDJH ZLOO
EH GLVSOD\HG LI &RQWUROOHU /LQN %,26 VWDUWV QRUPDOO\�

&RQWUROOHU /LQN '5,9(5 9HU�����
�F�&RS\ULJKW 20521 &RUSRUDWLRQ ���������

(UURUV
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,I WKH D GULYHU RU WKH %RDUG FDQQRW EH VWDUWHG GXH WR DQ HUURU� WKH IROORZLQJ PHV�
VDJH ZLOO EH GLVSOD\HG�

&RQWUROOHU /LQN '5,9(5 9HU�����
�F�&RS\ULJKW 20521 &RUSRUDWLRQ ����
QRW LQVWDOOHG�
�BBBBBBBBBBBBBBBBBB�

2QH RI WKH HUURU PHVVDJHV WKDW DUH OLVWHG EHORZ ZLOO EH GLVSOD\HG LQ XQGHUOLQHG
VHFWLRQ� 7DNH WKH QHFHVVDU\ DFWLRQ DFFRUGLQJ WR WKH PHVVDJH�

(UURU PHVVDJH $FWLRQ
&RQWUROOHU /LQN %,26 QRW LQVWDOOHG� ,QVWDOO WKH &RQWUROOHU /LQN %,26�
,QYDOLG SDUDPHWHU� ��%� &KHFN WKH VHWWLQJ RI WKH QXPEHU RI EXIIHUV�

&KHFN LI '(9,&(+,*+ LV VHW� �'(9,&(+,*+
FDQQRW EH XVHG��

����� %RDUG ,QGLFDWRUV
1RUPDO VWDUWXS FDQ EH FRQILUPHG E\ FKHFNLQJ WKH /(' LQGLFDWRUV RQ WKH %RDUG�
7KH LQGLFDWRU VHFWLRQ RQ WKH %RDUG LV VKRZQ EHORZ�

:LUHG %RDUG
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&
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7KH QRUPDO VWDWXV RI WKH LQGLFDWRUV LV VKRZQ LQ WKH IROORZLQJ WDEOH�

,QGLFDWRU &RORU 1RUPDO VWDWXV (UURU VWDWXV
581 *UHHQ /LW 1RW OLW
(5& 5HG 1RW OLW /LW
(5+ 5HG 1RW OLW /LW
,16 <HOORZ ��� ���
6' <HOORZ ��� ���
5' <HOORZ ��� ���
/1. <HOORZ ��� )ODVKLQJ

2SWLFDO %RDUG
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7KH QRUPDO VWDWXV RI WKH LQGLFDWRUV LV VKRZQ LQ WKH IROORZLQJ WDEOH�

,QGLFDWRU &RORU 1RUPDO VWDWXV (UURU VWDWXV
581 *UHHQ /LW 1RW OLW
(55 5HG 1RW OLW /LW
,16 <HOORZ ��� ���
/1. <HOORZ ��� )ODVKLQJ
3�6 *UHHQ ��� ���

$Q HUURU VWDWXV IRU DQ LQGLFDWRU VKRZV WKDW DQ HUURU KDV RFFXUUHG� 7DNH WKH QHF�
HVVDU\ DFWLRQ E\ UHIHUULQJ WR ���� 7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV�

(UURUV



��

6(&7,21 �
&UHDWLQJ $SSOLFDWLRQV

7KLV VHFWLRQ GHVFULEHV KRZ WR FUHDWH DSSOLFDWLRQV �XVHU SURJUDPV� WKDW FRQWURO WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

��� %DVLF )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HVVDJH 6HUYLFH 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 06�& /LEUDU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'ULYHU &DOOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6DPSOH 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ%DVLF )ORZ

��

��� %DVLF )ORZ
7KLV VHFWLRQ GHVFULEHV WKH EDVLF SURFHGXUDO IORZ LQ FUHDWLQJ WKH DSSOLFDWLRQV
�XVHU SURJUDPV� QHFHVVDU\ WR XVH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG GDWD OLQN
IXQFWLRQ DQG WKHPHVVDJH VHUYLFH IXQFWLRQ� &UHDWH WKH DSSOLFDWLRQV DFFRUGLQJ WR
WKH IORZ FKDUWV LQ WKLV VHFWLRQ�
7KH IROORZLQJ H[SODQDWLRQV DVVXPH WKDW WKH %,26 DQG GULYHU KDYH DOUHDG\ EHHQ
LQVWDOOHG� ,I WKH\ KDYH QRW EHHQ� UHIHU WR 6HFWLRQ � 6RIWZDUH ,QVWDOODWLRQ EHIRUH
SURFHHGLQJ�

����� 'DWD /LQN 3URFHGXUH
7KH EDVLF SURFHGXUH IRU XVLQJ GDWD OLQNV LV RXWOLQHG LQ WKH IROORZLQJ IORZFKDUW�

:ULWLQJ GDWD
OLQN WDEOHV

'DWD OLQN WDEOHV QRW \HW ZULWWHQ
�QR '$7$/,1.�'$7 ILOH�

'DWD OLQN WDEOHV
DOUHDG\ ZULWWHQ

67$57

:ULWH WKH GDWD OLQN WDEOHV
XVLQJ WKH 6XSSRUW 6RIWZDUH�

7UDQVIHU WKH GDWD OLQN WDEOHV WR WKH
RWKHU QRGHV XVLQJ WKH 6XSSRUW
6RIWZDUH� �'DWD OLQN WDEOHV
WUDQVIHUUHG WR WKH %RDUG ZLOO EH
UHFRUGHG LQ WKH %RDUG·V
((3520��

1H[W SDJH



���6HFWLRQ%DVLF )ORZ

��

(QWHULQJ QHWZRUN

6WDUWLQJ GDWD
OLQNV

8VLQJ GDWD OLQNV

6WRSSLQJ GDWD
OLQNV

([LWLQJ QHWZRUN

3URJUDPPLQJ GULYHU FDOOV

3UHYLRXV SDJH

8VLQJ WKH 6XSSRUW 6RIWZDUH

,QLWLDOL]LQJ

&RQILUPLQJ
QHWZRUN HQWU\

&RQILUPLQJ GDWD
OLQN VWDUW

&RQILUPLQJ GDWD
OLQN VWRS

2SHQ WKH GULYHU� �6HH SDJH ���

,QLWLDOL]H ZLWK �� +H[ �6HH SDJH
���

(QWHU WKH QHWZRUN ZLWK �� +H[
�6HH SDJH ���

&RQILUP HQWHULQJ WKH QHWZRUN
XVLQJ WKH VWDWXV UHDG FRPPDQG
��� +H[�� �6HH SDJH ���

6HQG WKH '$7$ /,1. 67$57
FRPPDQG XVLQJ WKH PHVVDJH
VHQG FRPPDQG ��� +H[�� �6HH
SDJHV ��� ����

&RQILUP WKH UHVSRQVH XVLQJ WKH
PHVVDJH UHFHLYH FRPPDQG ���
+H[�� �6HH SDJH ���

5HDG� ZULWH� RU PRQLWRU GDWD LQ
WKH GDWD OLQN DUHDV XVLQJ GULYHU
FDOO FRPPDQGV GDWD OLQN ZULWH�
GDWD OLQN UHDG� DQG VWDWXV UHDG�
�6HH SDJHV �� WR ����

6HQG WKH '$7$ /,1. 6723
FRPPDQG XVLQJ WKH PHVVDJH
VHQG FRPPDQG ��� +H[�� �6HH
SDJHV ��� ����

&RQILUP WKH UHVSRQVH XVLQJ WKH
PHVVDJH UHFHLYH FRPPDQG ���
+H[�� �6HH SDJH ���

([LW WKH QHWZRUN XVLQJ WKH H[LW
QHWZRUN FRPPDQG ��� +H[��
�6HH SDJH ���

&ORVH WKH GULYHU� �6HH SDJH ���

3URJUDPPLQJ ZLWK WKH
ODQJXDJH OLEUDU\

(QWHU WKH QHWZRUN XVLQJ WKH
FONRSHQ FRPPDQG�
�6HH SDJH ���

&RQILUP WKH HQWHULQJ WKH QHWZRUN
XVLQJ WKH FONVWDWUG FRPPDQG�
�6HH SDJH ���

6HQG WKH '$7$ /,1. 67$57
FRPPDQG XVLQJ WKH FONVHQG
FRPPDQG�
�6HH SDJHV ��� ����

&RQILUP WKH UHVSRQVH XVLQJ WKH
FONUHFY�FONUFYZ FRPPDQGV� �6HH
SDJHV ��� ���

&RQILUP WKH UHVSRQVH XVLQJ WKH
FONUHFY�FONUFYZ FRPPDQGV�
�6HH SDJHV ��� ���

([LW WKH QHWZRUN XVLQJ WKH
FONFORVH RU FONFPG FRPPDQG�
�6HH SDJHV ��� ���

6WDUW WKH 6XSSRUW 6RIWZDUH�
�1HWZRUN DXWRPDWLFDOO\ HQWHUHG��

6WDUW WKH GDWD OLQNV XVLQJ
6WDUW�6WRS IURP WKH 6XSSRUW
6RIWZDUH�

5HDG� ZULWH� RU PRQLWRU GDWD LQ
WKH GDWD OLQN DUHDV XVLQJ WKH
FONUHDG� FONZULWH� DQG FONVWDWUG
FRPPDQGV� �6HH SDJHV �� WR
���

6HQG WKH '$7$ /,1. 6723
FRPPDQG XVLQJ WKH FONVHQG
FRPPDQG�
�6HH SDJHV ��� ����

5HDG RU ZULWH GDWD LQ WKH GDWD
OLQN DUHDV XVLQJ WKH GDWD OLQN
DUHD PRQLWRU DQG VWDWXV PRQLWRU
FRPPDQGV RI WKH 6XSSRUW
6RIWZDUH�

6WRS WKH GDWD OLQN XVLQJ
6WDUW�6WRS IURP WKH 6XSSRUW
6RIWZDUH�

([LW WKH 6XSSRUW 6RIWZDUH�
�1HWZRUN DXWRPDWLFDOO\ H[LWHG��



���6HFWLRQ%DVLF )ORZ

��

1RWH 7KH GDWD OLQNV FDQ DOVR EH VWDUWHG RU VWRSSHG IURP D 3URJUDPPLQJ'HYLFH RU E\
VHQGLQJ &9�PRGH FRPPDQGV �'$7$ /,1. 67$57 DQG '$7$ /,1. 6723� IURP
RWKHU QRGHV�

)RU GHWDLOV RQ YDULRXV PHWKRGV IRU PDNLQJ SURJUDPV� UHIHU WR WKH IROORZLQJ
UHVRXUFHV�
� 8VLQJ WKH 0LFURVRIW & OLEUDU\� ��� 06�& /LEUDU\
� 8VLQJ GULYHU FDOOV� ��� 'ULYHU &DOOV
� 'HWDLOV RQ OLEUDU\ IXQFWLRQV DQG GULYHU FDOOV� 6HFWLRQ � &RPPDQGV DQG 'ULYHU
&DOO 5HIHUHQFH

� 8VDJH H[DPSOH� ��� 6DPSOH 3URJUDP
� 8VLQJ WKH 6XSSRUW 6RIWZDUH� &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ
0DQXDO �:�����



���6HFWLRQ%DVLF )ORZ

��

����� 0HVVDJH 6HUYLFH 3URFHGXUH
7KH EDVLF SURFHGXUH IRU XVLQJ WKH PHVVDJH VHUYLFH LV RXWOLQHG LQ WKH IROORZLQJ
IORZFKDUW�

:ULWLQJ URXWLQJ
WDEOHV

5RXWLQJ WDEOHV DOUHDG\ ZULWWHQ

5RXWLQJ WDEOHV DOUHDG\
ZULWWHQ RU QRW QHFHVVDU\

(QWHULQJ
QHWZRUN

([LWLQJ QHWZRUN

,QLWLDOL]LQJ

&RQILUPLQJ
QHWZRUN HQWU\

2SHQ WKH GULYHU� �6HH SDJH ���

,QLWLDOL]H ZLWK �� +H[ �6HH SDJH ���

(QWHU WKH QHWZRUN ZLWK �� +H[ �6HH
SDJH ���

&RQILUP HQWHULQJ WKH QHWZRUN XVLQJ
WKH VWDWXV UHDG FRPPDQG ��� +H[��
�6HH SDJH ���

5HDG� ZULWH� RU PRQLWRU GDWD LQ WKH
GDWD OLQN DUHDV XVLQJ GULYHU FDOO
FRPPDQGV GDWD OLQN ZULWH� GDWD OLQN
UHDG� DQG VWDWXV UHDG� �6HH SDJHV
��� ���

([LW WKH QHWZRUN XVLQJ WKH H[LW
QHWZRUN FRPPDQG ��� +H[�� �6HH
SDJH ���

&ORVH WKH GULYHU� �6HH SDJH ���

(QWHU WKH QHWZRUN XVLQJ WKH FONRSHQ
FRPPDQG�
�6HH SDJH ���

&RQILUP HQWHULQJ WKH QHWZRUN XVLQJ
WKH FONVWDWUG FRPPDQG� �6HH SDJH
���

([LW WKH QHWZRUN XVLQJ WKH FONFORVH
RU FONFPG FRPPDQG�
�6HH SDJHV ��� ���

3URJUDPLQJ GULYHU FDOOV 3URJUDPPLQJ ZLWK WKH ODQJXDJH OLEUDU\

8VLQJ GDWD
UHDG�ZULWH
VHUYLFH

6HQG GDWD XVLQJ WKH FONVHQG
FRPPDQG� 5HFHLYH GDWD XVLQJ WKH
FONUHFY RU FONUFYZ FRPPDQGV�
�6HH SDJHV ��� ��� ���

67$57

:ULWH WKH URXWLQJ WDEOHV XVLQJ WKH
6XSSRUW 6RIWZDUH�

7UDQVIHU WKH URXWLQJ WDEOHV WR WKH
RWKHU QRGHV XVLQJ WKH 6XSSRUW
6RIWZDUH� �5RXWLQJ WDEOHV WUDQVIHUUHG
WR WKH %RDUG ZLOO EH UHFRUGHG LQ WKH
%RDUG·V ((3520 PHPRU\��

1RWH 5RXWLQJ WDEOHV DUH QRW QHHGHG LI DOO FRPPXQLFDWLRQV WDNH SODFH ZLWK RWKHU QRGHV
LQ WKH ORFDO QHWZRUN� EXW URXWLQJ WDEOHVPXVW EH SUHSDUHG LI WKHUH DUH FRPPXQLFD�
WLRQV EHWZHHQ QRGHV RQ GLIIHUHQW QHWZRUNV�



���6HFWLRQ06�& /LEUDU\

��

)RU GHWDLOV RQ YDULRXVPHWKRGV IRU PDNLQJ SURJUDPV� UHIHU WR WKH IROORZLQJ UHIHU�
HQFHV�

� 8VLQJ WKH 0LFURVRIW & OLEUDU\� ��� 06�& /LEUDU\

� 8VLQJ GULYHU FDOOV� ��� 'ULYHU &DOOV

� 'HWDLOV RQ OLEUDU\ IXQFWLRQV DQG GULYHU FDOOV� 6HFWLRQ � &RPPDQGV DQG 'ULYHU
&DOO 5HIHUHQFH

� 8VDJH H[DPSOH� ��� 6DPSOH 3URJUDP

� 8VLQJ WKH 6XSSRUW 6RIWZDUH� &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ
0DQXDO �:�����

��� 06�& /LEUDU\
7KH06 OLEUDU\ IXQFWLRQV IRU WKH 6XSSRUW %RDUG DUH FRQWDLQHG LQ WKH IROORZLQJ ILOH�

)LOH QDPH� &/.06&�/,%
&RQWHQWV� /LEUDU\ ILOH IRU 06�& �0LFURVRIW &� 9HU ����

&RPPDQGV
7KH FRPPDQGV LQ WKH & OLEUDU\ DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

&RPPDQG )XQFWLRQ 3DJH
FONRSHQ 2SHQV WKH &RQWUROOHU /LQN GULYHU DQG DGGV WKH 6XSSRUW %RDUG

WR WKH QHWZRUN�
��

FONFORVH &ORVHV WKH &RQWUROOHU /LQN GULYHU DQG UHPRYHV WKH 6XSSRUW
%RDUG IURP WKH QHWZRUN�

��

FONVHQG 7UDQVPLWV D PHVVDJH RU ),16 FRPPDQG� ��
FONUHFY 5HFHLYHV D PHVVDJH RU ),16 FRPPDQG� ��
FONUFYZ 5HFHLYHV D PHVVDJH RU ),16 FRPPDQG�

7KH WLPH WKDW WKH 6XSSRUW %RDUG ZDLWV IRU WKH PHVVDJH FDQ
EH VSHFLILHG ZLWK WKLV FRPPDQG�

��

FONUHDG 5HDGV GDWD IURP WKH GDWD OLQN DUHD �ZLWK GDWD OLQN FDFKH�� ��
FONZULWH :ULWHV GDWD WR WKH GDWD OLQN DUHD �ZLWK GDWD OLQN FDFKH�� ��
FONVWDWUG &KHFNV WKH RSHUDWLRQDO VWDWXV RI WKH 6XSSRUW %RDUG� ��
FONFPG $GGV�UHPRYHV WKH 6XSSRUW %RDUG WR�IURP WKH QHWZRUN� ��
FONUHDG� 5HDGV GDWD IURP WKH GDWD OLQN DUHD �ZLWKRXW GDWD OLQN FDFKH�� ��
FONZULWH� :ULWHV GDWD WR WKH GDWD OLQN DUHD �ZLWKRXW GDWD OLQN FDFKH�� ��

8VLQJ WKH 06�& /LEUDU\
7KH 06�& OLEUDU\ FRPPDQGV DUH XVHG LQ WKH IROORZLQJ ZD\V�

8VH WKH FRPPDQGV OLVWHG LQ WKH DERYH WDEOH LQ WKH XVHU SURJUDP DQG WKH IXQF�
WLRQV ZLOO EH H[HFXWHG�

:KHQ XVLQJ WKH FRPSLOHU IXQFWLRQ� DOZD\V VHW WKH SURJUDPPRGHO WR ODUJH� (QWHU
WKH IROORZLQJ FRPPDQG WR FRPSLOH WKH OLEUDU\�

FO �$/ �=S �F VRXUFH ILOHQDPH

(QWHU WKH IROORZLQJ FRPPDQG WR OLQN WR WKH OLEUDU\ ZLWK WKH REMHFW ILOH RXWSXW DIWHU
FRPSLOLQJ�

OLQN REMHFW ILOHQDPH���FONPVF�OLE

8VLQJ WKH &RPPDQGV

&RPSLOHU

/LQNV



���6HFWLRQ'ULYHU &DOOV

��

��� 'ULYHU &DOOV
&DOOV FDQ EH PDGH GLUHFWO\ WR WKH &RQWUROOHU /LQN GULYHU DQG WKH SRUW FRQWUROOHG
ZLWKRXW XVLQJ WKH 06�& OLEUDU\� 7KH VHUYLFHV OLVWHG LQ WKH IROORZLQJ WDEOH DUH
DYDLODEOH LQ WKH &RQWUROOHU /LQN GULYHU�

)XQFWLRQ )XQFWLRQ FRGH 3DJH
,QLWLDOL]HV WKH 6XSSRUW %RDUG� �� +H[ ��
7UDQVPLWV D PHVVDJH� �� +H[ ��
5HFHLYHV D PHVVDJH� �� +H[ ��
5HDGV GDWD IURP D GDWD OLQN DUHD �ZLWK FDFKH�� �� +H[ ��
:ULWHV GDWD WR D GDWD OLQN DUHD �ZLWK FDFKH�� �� +H[ ��
&KHFNV WKH RSHUDWLRQDO VWDWXV RI WKH 6XSSRUW %RDUG� �� +H[ ��
$GGV�UHPRYHV WKH 6XSSRUW %RDUG WR�IURP WKH QHWZRUN� �� +H[ ��
5HDGV GDWD IURP D GDWD OLQN DUHD �ZLWKRXW FDFKH�� �� +H[ ��
:ULWHV GDWD WR D GDWD OLQN DUHD �ZLWKRXW FDFKH�� �� +H[ ���

0DNLQJ 'ULYHU &DOOV
:KHQ FDOOLQJ WKH GULYHU GLUHFWO\� ILUVW RSHQ WKH GULYHU YLD '26� 7KLV ZLOO HQDEOH
UHFRJQLWLRQ RI ILOH H[WHQVLRQV FDOOHG ´ILOH KDQGOHV�µ 6HQG ,�2 UHTXHVWV �WR DFFHVV
WKH GULYHU� XVLQJ WKHVH ILOH KDQGOHV WR XVH GULYHU VHUYLFHV� :KHQ ILQLVKHG XVLQJ
WKH GULYHU� FORVH WKH GULYHU YLD '26�

�� �� ���� �� 2SHQ WKH ILOH�
�� ,�2 UHTXHVW �GULYHU DFFHVV��
�� &ORVH WKH ILOH�

2QFH WKH &RQWUROOHU /LQN GULYHU LV RSHQ� WKH GULYHU VHUYLFHV FDQ EH XVHG UHSHDW�
HGO\ XQWLO WKH GULYHU LV FORVHG� $FFRUGLQJO\� WKH GULYHU VKRXOG EH RSHQHG ZKHQ WKH
SURJUDP LV LQLWLDOL]HG DQG FORVHG ZKHQ WKH SURJUDP LV ILQLVKHG�

7R RSHQ WKH &RQWUROOHU /LQN GULYHU� VHW WKH $;� '6� DQG '; UHJLVWHUV DV IROORZV
DQG XVH WKH '26 ,17�� +H[ V\VWHP FDOO�
&DOO 0HWKRG
$; � �'�� +H[
'6�'; �7KH ILUVW DGGUHVV VWRULQJ WKH ´&/.'59�µ WH[W VWULQJ �VHJPHQW�RIIVHW��
,17 �� +H[
7KH GULYHU QDPH ´&/.'59�µ LV VWRUHG LQ $6&,, ZLWK ´�� +H[µ �QXOO� RQ WKH HQG�
5HWXUQ 9DOXHV

1RUPDO &RPSOHWLRQ
&DUU\ IODJ� &OHDU ���
$;� )LOH KDQGOH
(UURU &RPSOHWLRQ
&DUU\ IODJ� 6HW ���
$;� (UURU &RGH

�� +H[� )LOH QRW IRXQG
�� +H[� 3DWK QRW IRXQG
�� +H[� 7RR PDQ\ ILOHV RSHQ
�� +H[� $FFHVV GHQLHG
�& +H[� $FFHVV FRGH QRW YDOLG �DQ HUURU LQ WKH $; UHJLV�

WHU FRPPDQG��
6HH \RXU '26 PDQXDO IRU IXUWKHU GHWDLOV�

,I WKH GULYHU ILOHV RSHQ QRUPDOO\� WKH &RQWUROOHU /LQN GULYHU FDQ EH DFFHVVHG E\
VSHFLI\LQJ WKH ILOH KDQGOH UHWXUQHG LQ WKH $; UHJLVWHU DV WKH UHWXUQ YDOXH�

2SHQLQJ )LOHV



���6HFWLRQ'ULYHU &DOOV

��

$IWHU WKH &RQWUROOHU /LQN GULYHU LV RSHQ� %RDUG FRQWURO FRPPDQGV DUH ZULWWHQ LQ
´XVHU FRPPDQG SDFNHWV�µ 1H[W� $;� %;� &;� '6� DQG '; UHJLVWHUV DUH VHW DQG D
'26 ,17 �� +H[ V\VWHP FDOO LV PDGH�

&DOO 0HWKRG
8VHU &RPPDQG 3DFNHW  %RDUG &RQWURO &RPPDQG

$; � ���� +H[

%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�

&; � 7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�

'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW��

,17 �� +H[

7KH GULYHU LV QRUPDOO\ DFFHVVHG XVLQJ WKH PHWKRG GHVFULEHG DERYH� 7KH XVHU
FRPPDQG SDFNHW FRQVLVWV RI D VLQJOH E\WH IXQFWLRQ FRGH JLYLQJ WKH FRQWURO FRP�
PDQG DQG GDWD LQGLFDWLQJ WKH FRQWURO GHWDLOV� 6HH ��� 'ULYHU &DOOV IRU GHWDLOV�

([DPSOH� ,QLWLDOL]H �)XQFWLRQ FRGH� ��+H[�

8VHU &RPPDQG 3DFNHW� 7RWDO � E\WHV

)LUVW E\WH
)LUVW E\WH ��

)XQFWLRQ FRGH� �� +H[
&RPSOHWLRQ 6WDWXV $UHD

5HWXUQ 9DOXH

1RUPDO &RPSOHWLRQ
&DUU\ IODJ� &OHDU ���
$;� 1XPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW �WKH QXPEHU RI

E\WHV WUDQVPLWWHG��
(UURU &RPSOHWLRQ
&DUU\ IODJ� 6HW ���
$;� (UURU &RGH

�� +H[� ,QYDOLG IXQFWLRQ FRGH
�� +H[� $FFHVV GHQLHG
�� +H[� )LOH KDQGOH QRW YDOLG
�' +H[� 'DWD QRW YDOLG

6HH \RXU '26 PDQXDO IRU IXUWKHU GHWDLOV�

7KH FRPSOHWLRQ VWDWXV IURP WKH&RQWUROOHU /LQN GULYHU LV VHW LQ WKH FRPSOHWLRQ VWD�
WXV DUHD IRU HDFK FRQWURO FRPPDQG� )RU GHWDLOV� UHIHU WR ��� 'ULYHU &DOOV� 7KH
DERYH ,�2 UHTXHVW FDQ EH XVHG FRQWLQXRXVO\ RQ WKH VDPH ILOH KDQGOH ZKLOH WKH
&RQWUROOHU /LQN GULYHU LV RSHQ�

1RWH 7KLV ,�2 UHTXHVW LV WKH '26 V\VWHP FDOO WR VHQG FRQWURO GDWD WR D FKDUDFWHU
GHYLFH�

7R FORVH WKH &RQWUROOHU /LQN GULYHU� VHW WKH $+ DQG %; UHJLVWHUV DV IROORZV DQG
XVH WKH '26 ,17 �� +H[ V\VWHP FDOO�

&DOO 0HWKRG

$; � �+ +H[

%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�

,17 �� +H[

,�2 5HTXHVWV �$FFHVVLQJ
WKH 'ULYHU�

&ORVLQJ )LOHV



���6HFWLRQ6DPSOH 3URJUDP

��

5HWXUQ 9DOXH

1RUPDO &RPSOHWLRQ
&DUU\ )ODJ� &OHDU ���
(UURU &RPSOHWLRQ
&DUU\ IODJ� 6HW ���
$;� (UURU &RGH

�� +H[� )LOH KDQGOH LV QRW YDOLG�
6HH \RXU '26 PDQXDO IRU IXUWKHU GHWDLOV�

$IWHU FORVLQJ WKH ILOH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG FDQQRW EH FRQWUROOHG XQWLO
WKH ILOH LV RSHQHG DJDLQ�

��� 6DPSOH 3URJUDP
7KH IROORZLQJ VDPSOH SURJUDP FKHFNV WKH EDVLF IXQFWLRQV RI WKH PDLQ %RDUG�
5HIHU WR WKLV SURJUDP ZKHQ GHYHORSLQJ \RXU RZQ SURJUDPV� 7KLV VDPSOH SUR�
JUDP LV IRU XVH ZLWK WKH 06�& OLEUDU\ RQO\� EXW VDPSOH SURJUDPV IRU RWKHU
OLEUDULHV DQG IRU GULYHU FDOOV DUH DYDLODEOH LQ WKH GLUHFWRULHV�

7KLV VDPSOH SURJUDP UHDGV � ZRUGV RI GDWD EHJLQQLQJ ZLWK '0 ���� IURP QRGH
DGGUHVV � RI WKH ORFDO QHWZRUN�

��
� &RQWUROOHU /LQN 06�& /LEUDU\ 6DPSOH 3URJUDP �
� &RPSLOH �! FO �$/ �=S �F PVFVPSO�F �
� /LQN �! OLQN PVFVPSO���FONPVF�OLE� �
��

�LQFOXGH �VWGLR�K!
�LQFOXGH �VWGOLE�K!
�LQFOXGH �FRQLR�K!
�LQFOXGH �PDWK�K!
�LQFOXGH µFONPVF�Kµ

YRLG PHQX�YRLG��
YRLG WBRSHQ�YRLG��
YRLG WBFORVH�YRLG��
YRLG WBVQG�YRLG��
YRLG WBUHFY�YRLG��
YRLG WBUFYZ�YRLG��
YRLG WBUHDG�YRLG��
YRLG WBZULW�YRLG��
YRLG WBUHDG��YRLG��
YRLG WBZULW��YRLG��
YRLG WBVWDW�YRLG��
YRLG WBMFPG�YRLG��

XQVLJQHG FKDU WPS>�����@� � :RUN DUHD �
XQVLJQHG FKDU EXI>�����@� � :RUN DUHD �

YRLG PHQX�YRLG� � )XQFWLRQ PHQX �
^

LQW F�

ZKLOH��� ^
SULQWI�µ?Q?Q6DPSOH 3URJUDPµ��
SULQWI�µ?QO�FONRSHQ ��FONFORVH ��FONVHQG ��FONUHFY ��FONUFYZµ��
SULQWI�µ?Q��FONUHDG ��FONZULWH ��FONVWDWUG ��FONFPG ��4XLWµ��
SULQWI�µ?QD�FONUHDG� E�FONZULWH�µ��
SULQWI�µ?Q6HOHFW QXPEHU�µ��

6DPSOH 3URJUDP



���6HFWLRQ6DPSOH 3URJUDP

��

JHWBQH[WBFKDU�
F  JHWFK��� � .H\ LQSXW �

VZLWFK �F� ^
FDVH ·?Q·�
FDVH ·?U·�

JRWR JHWBQH[WBFKDU�
� ,I RQO\ (QWHU NH\ LV SXVKHG�JRHV XS WR ·JHWBQH[WBFKDU· �

GHIDXOW�
FRQWLQXH�

FDVH ·�·�
UHWXUQ�

FDVH ·�·�
WBRSHQ���
EUHDN�

FDVH ·�·�
WBFORVH���
EUHDN�

FDVH ·�·�
WBVHQG���
EUHDN�

FDVH ·�·�
WBUHFY���
EUHDN�

FDVH ·�·�
WBUFYZ���
EUHDN�

FDVH ·�·�
WBUHDG���
EUHDN�

FDVH ·�·�
WBZULW���
EUHDN�

FDVH ·�·�
WBVWDW���
EUHDN�

FDVH ·�·�
WBMFPG���
EUHDN�

FDVH ·D·�
FDVH ·$·�

WBUHDG����
EUHDN�

FDVH ·E·�
FDVH ·%·�

WBZULW����

`
`

`

YRLG WBRSHQ�YRLG� � '5,9(5 	 1(7:25. RSHQ �
^

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �

SULQWI�µ?Q?QO�FONRSHQµ��
UHW  FONRSHQ���
SULQWI�µ?Q?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

`

YRLG WBFORVH�YRLG� � '5,9(5 	 1(7:25. FORVH �
^



���6HFWLRQ6DPSOH 3URJUDP

��

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �

SULQWI�µ?Q?Q��FONFORVHµ��
UHW  FONFORVH���
SULQWI�µ?Q?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

`

YRLG WBVHQG�YRLG� � 6HQG D PHVVDJH �
^

VWUXFW FONLR VQG�
LQW F� � 9DULDEOH RI NH\ LQSXW �
LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
LQW Q�L� � 9DULDEOH �
XQVLJQHG LQW WKLVBOHQJWK� � 0HVVDJH OHQJWK �

SULQWI�µ?Q?Q��FONVHQGµ��

SULQWI�µ?Q?Q1HW������� � µ��
JHWV�WPS��
VQG�QHWDGU  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ1RGH����������� � µ��
JHWV�WPS��
VQG�QRGHDGU  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ8QLW������� � µ��
JHWV�WPS��
VQG�XQLWDGU  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ7\SH������� � µ��
JHWV�WPS��
VQG�W\SH  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ6LG������� � µ��
JHWV�WPS��
VQG�VLG  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ/HQJWK�������E\WH� � µ��
JHWV�WPS��
WKLVBOHQJWK  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ'DWD�����D�I� � µ��
L  ��
GR ^ � 3XW WKH LQSXW FKDUDFWHU WR FKDUDFWHU VWULQJ�WPS� �

LI �·�· � �F  JHWFK��� 		 F � ·�· __ ·D· � F 		 F � ·I·� ^
SXWFKDU�F��
WPS>L��@  �XQVLJQHG FKDU�F�

`
HOVH LI �F   ·?E· 		 � � L� ^

SULQWI�µ?E ?Eµ��
L���

`
` ZKLOH �L � � __ F � �[�G��
Q  L�
IRU �L  �� L � Q� L��� ^ � &RQYHUW IURP FKDUDFWHU VWULQJ WR QXPHULFDO YDOXH

�
EXI>L � �@  EXI>L � �@ �� ��
LI �·�· � WPS>L@ 		 WPS>L@ � ·�·� ^

EXI>L � �@  EXI>L � �@ _ �WPS>L@ � ·�·��
`
HOVH LI �·D· � WPS>L@ 		 WPS>L@ � ·I·� ^

EXI>L � �@  EXI>L � �@ _ �WPS>L@ � ·D· � ����
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��

`
`
VQG�WH[W  EXI�
LI �WKLVBOHQJWK   ��

WKLVBOHQJWK  Q � ��

UHW  FONVHQG�	VQG� WKLVBOHQJWK��
SULQWI�µ?Q?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

`

YRLG WBUHFY�YRLG� � 5HFHLYH D PHVVDJH�
^

VWUXFW FONLR UFY�
LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
XQVLJQHG LQW OHQ � 0HVVDJH OHQJWK �

�L� � 9DULDEOH �
SULQWI�µ?Q?Q��FONUHFYµ��

SULQWI�µ?Q?Q/HQJWK�������E\WH� � µ��
JHWV�WPS��
OHQ  �XQVLJQHG LQW�DWRL�WPS��

UFY�WH[W  EXI�

UHW  FONUHFY�	UFY� OHQ��
SULQWI�µ?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

LI �UHW ! �� ^
SULQWI�µ?Q?Q1HW ���G 1RGH���G 8QLW���G 7\SH���G 6LG ���Gµ� UFY�QHWDGU�

UFY�QRGHDGU� UFY�XQLWDGU� UFY�W\SH� UFY�VLG��

IRU �L  �� L � OHQ 		 L � �XQVLJQHG LQW�UHW� L��� ^
LI �L � ��   �� � ,QVHUW ·6SDFH· HYHU\ �� FKDUDFWHUV �

SULQWI �µ µ��
LI �L � ��   �� � ,QVHUW ·&5· HYHU\ �� FKDUDFWHUV �

SULQWI�µ?Qµ��
SULQWI�µ���[µ� UFY�WH[W>L@��

`
`

`

YRLG WBUFYZ�YRLG� � 5HFHLYH D PHVVDJH�6HW ZDLWLQJ WLPH��
^

VWUXFW FONLR UFY�
LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
XQVLJQHG LQW OHQ � 0HVVDJH OHQJWK �

� WLP � ZDLWLQJ WLPH �
� L� � 9DULDEOH �

SULQWI�µ?Q?Q��FONUFYZµ��

SULQWI�µ?Q?Q/HQJWK�������E\WH� � µ��
JHWV�WPS��
OHQ  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µWLPH������� � µ��
JHWV�WPS��
WLP  �XQVLJQHG LQW�DWRL�WPS��

UFY�WH[W  EXI�



���6HFWLRQ6DPSOH 3URJUDP

��

UHW  FONUFYZ�	UFY� OHQ� WLP��
SULQWI�µ?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

LI �UHW ! �� ^
SULQWI�µ?Q?Q1HW ���G 1RGH���G 8QLW���G 7\SH���G 6LG ���Gµ� UFY�QHWDGU�

UFY�QRGHDGU� UFY�XQLWDGU� UFY�W\SH� UFY�VLG��

IRU �L  �� L � OHQ 		 L � �XQVLJQHG LQW�UHW� L��� ^
LI �L � ��   �� � ,QVHUW ·6SDFH· HYHU\ �� FKDUDFWHUV �

SUQWI �µ µ��
LI �L � ��   �� � ,QVHUW ·&5· HYHU\ �� FKDUDFWHUV �

SULQWI�µ?Qµ��
SULQWI�µ���[µ� UFY�WH[W>L@��

`
`

`

YRLG WBUHDG�YRLG� � 'DWD/LQN GDWD UHDG�ZLWK FDFKH� �
^

XQVLJQHG LQW VL] � 5HDG GDWD OHQJWK �
�RII � 2IIVHW DGGUHVV �
�L� � 9DULDEOH �

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
SULQWI�µ?Q?Q��FONUHDGµ��

SULQWI�µ?Q?Q6L]H��������E\WH� � µ��
JHWV�WPS��
VL]  �XQVLJQHG LQW�DWRO�WPS��

SULQWI�µ�IIVHW��������E\WH� � µ��
JHWV�WPS��
RII  �XQVLJQHG LQW�DWRO�WPS��

UHW  FONUHDG�EXI� VL]� RII��
SULQWI�µ?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

LI ��UHW� ^
SULQWI�µ?Qµ��
IRU �L  �� � VL]� L��� ^

LI �L � ��   �� � ,QVHUW ·6SDFH· HYHU\ �� FKDUDFWHUV �
SULQWI �µ µ��

LI �L � ��   �� � ,QVHUW ·&5· HYHU\ �� FKDUDFWHUV �
SULQWI�µ?Qµ��

SULQWI�µ���[µ� EXI>L@��
`

`
`

YRLG WBZULW�YRLG� � 'DWD/LQN GDWD ZULWH�ZLWK FDFKH� �
^

XQVLJQHG LQW VL] � :ULWH GDWD OHQJWK �
�RII � 2IIVHW DGGUHVV �
�Q�L� � 9DULDEOH �

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
LQW F� � 9DULDEOH RI NH\ LQSXW �

SULQWI�µ?Q?Q��FONZULWHµ��

SULQWI�µ?Q?Q'DWD�����D�I� � µ��

L  ��
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��

GR ^ � 3XW WKH LQSXW FKDUDFWHU WR FKDUDFWHU VWULQJ�WPS� �
LI �·�· � �F  JHWFK��� 		 F � ·�· __ ·D· � F 		 F � ·I·� ^

SXWFKDU�F��
WPS>L��@  �XQVLJQHG FKDU�F�

`
HOVH LI �F   ·?E· 		 � � L� ^

SULQWI�µ?E ?Eµ��
L���

`
` ZKLOH �L � � __ F � �[�G��
SULQWI�µ?Qµ��

Q  L�

IRU �L  �� L � Q� L��� ^
� &RQYHUW IURP FKDUDFWHU VWULQJ WR QXPHULFDO YDOXH �

EXI>L � �@  EXI>L � �@ �� ��
LI �·�· � WPS>L@ 		 WPS>L@ � ·�·� ^

EXI>L � �@  EXI>L � �@ _ �WPS>L@ � ·�·��
`
HOVH LI �·D· � WPS>L@ 		 WPS>L@ � ·I·� ^

EXI>L � �@  EXI>L � �@ _ �WPS>L@ � ·D· � ����
`

`
VL]  Q � ��

SULQWI�µ2IIVHW��������E\WH� � µ��
JHWV�WPS��
RII  �XQVLJQHG LQW�DWRO�WPS��

UHW  FONZULWH�EXI� VL]� RII��
SULQWI�µ?Q?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

`

YRLG WBUHDG��YRLG� � 'DWD/LQN GDWD UHDG�QR FDFKH� �
^

XQVLJQHG LQW VL] � 5HDG GDWD OHQJWK �
�RII � 2IIVHW DGGUHVV �
�L� � 9DULDEOH �

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
XQVLJQHG FKDU QRGH� � 1RGH DGGUHVV �

SULQWI�µ?Q?QD�FONUHDG�µ��

SULQWI�µ?Q?Q6L]H�������E\WH� � µ��
JHWV�WPS��
VL]  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ2IIVHW�������E\WH� � µ��
JHWV�WPS��
RII  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ1RGH������ � µ��
JHWV�WPS��
QRGH  �XQVLJQHG FKDU�DWRL�WPS��

UHW  FONUHDG��EXI� VL]� RII�QRGH��
SULQWI�µ?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

LI ��UHW� ^
SULQWI�µ?Qµ��
IRU �L  �� L � VL]� L��� ^
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��

LI �L � ��   �� � ,QVHUW ·6SDFH· HYHU\ �� FKDUDFWHUV �
SULQWI �µ µ��

LI �L � ��   �� � ,QVHUW ·&5· HYHU\ �� FKDUDFWHUV �
SULQWI�µ?Qµ��

SULQWI�µ���[µ� EXI>L@��
`

`
`

YRLG WBZULW��YRLG� � 'DWD/LQN GDWD ZULWH�QR FDFKH� �
^

XQVLJQHG LQW VL] � :ULWH GDWD OHQJWK �
�RII � 2IIVHW DGGUHVV �
�Q�L� � 9DULDEOH �

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �
LQW F� � 9DULDEOH RI NH\ LQSXW �
XQVLJQHG FKDU QRGH� � 1RGH DGGUHVV �

SULQWI�µ?Q?QE�FONZULWH�µ��

SULQWI�µ?Q?Q'DWD�����D�I� � µ��

L  ��
GR ^ � 3XW WKH LQSXW FKDUDFWHU WR FKDUDFWHU VWULQJ�WPS� �

LI �·�· � �F  JHWFK��� 		 F � ·�· __ ·D· � F 		 F � ·I·� ^
SXWFKDU�F��
WPS>L��@  �XQVLJQHG FKDU�F�

`
HOVH LI �F   ·E· 		 � � L� ^

SULQWI�µ?E ?Eµ��
L���

`
` ZKLOH �L � � __ F � �[�G��
SULQWI�µ?Qµ��

Q  L�

IRU �L  �� L � Q� L��� ^
� &RQYHUW IURP FKDUDFWHU VWULQJ WR QXPHULFDO YDOXH �

EXI>L � �@  EXI>L � �@ �� ��
LI �·�· � WPS>L@ 		 WPS>L@ � ·�·� ^

EXI>L � �@  EXI>L � �@ _ �WPS>L@ � ·�·��
`
HOVH LI �·D· � WPS>L@ 		 WPS>L@ � ·I·� ^

EXI>L � �@  EXI>L � �@ _ �WPS>L@ � ·D· � ����
`

`

VL]  Q � ��

SULQWI�µ2IIVHW�������E\WH� � µ��
JHWV�WPS��
RII  �XQVLJQHG LQW�DWRL�WPS��

SULQWI�µ1RGH�������µ��
JHWV�WPS��
QRGH  �XQVLJQHG FKDU�DWRL�WPS��

UHW  FONZULWH��EXI� VL]� RII� QRGH��
SULQWI�µ?Q?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

`
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��

YRLG WBVWDW�YRLG� � 6WDWXV UHDG �
^

XQVLJQHG LQW OHQ � 'DWD OHQJWK �
�L� � 9DULDEOH �

LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �

SULQWI�µ?Q?Q��FONVWDWUGµ��

SULQWI�µ?Q?Q/HQJ������ � µ��
JHWV�WPS��
OHQ  �XQVLJQHG LQW�DWRL�WPS��

UHW  FONVWDWUG�EXI� OHQ��
SULQWI�µ?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

LI ��UHW� ^
SULQWI�µ?Qµ��
IRU �L  �� L � OHQ� L��� ^

LI �L � ��   �� � ,QVHUW ·6SDFH· HYHU\ �� FKDUDFWHUV �
SULQWI �µ µ��

LI �L � ��   �� � ,QVHUW ·&5· HYHU\ �� FKDUDFWHUV �
SULQWI�µ?Qµ��

SULQWI�µ���[µ� EXI>L@��
`

`
`

YRLG WBMFPG�YRLG� � &RPPDQG �
^

LQW FPG� � 9DULDEOH RI FRPPDQG �
LQW UHW� � 5HWXUQ YDOXH RI WKLV IXQFWLRQ �

SULQWI�µ?Q?Q��FONFPGµ��

SULQWI�µ?Q?Q&PG����� � µ��
JHWV�WPS��
FPG  DWRL�WPS��

UHW  FONFPG�FPG��
SULQWI�µ?Q5HWXUQ YDOXH� �Gµ� UHW�� � 'LVSOD\ UHWXUQ YDOXH �

`

YRLG PDLQ�� � 0DLQ IXQFWLRQ �
^

PHQX���
`



��

6(&7,21 �
&RPPDQGV DQG 'ULYHU &DOO 5HIHUHQFH

7KLV VHFWLRQ JLYHV GHWDLOV RQ WKH &�ODQJXDJH OLEUDU\ FRPPDQGV DQG WKH GULYHU FDOOV VXSSRUWHG E\ WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG�

��� /LEUDU\ &RPPDQGV DQG 'ULYHU &DOO /LVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� & &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� '5,9(5 23(1 ³ FONRSHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '5,9(5 &/26( ³ FONFORVH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0(66$*( 6(1'³ FONVHQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0(66$*( 5(&(,9( ³ FONUHFY ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0(66$*( 5(&(,9( :$,7 ³ FONUFYZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. 5($'³ FONUHDG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. :5,7( ³ FONZULWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 67$786 5($'³ FONVWDWUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1(7:25. $''�5(029( ³ FONFPG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. 5($' � ³ FONUHDG� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. :5,7( � ³ FONZULWH� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'ULYHU &DOOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,1,7,$/,=( ³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0(66$*( 6(1'³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0(66$*( 5(&(,9( ³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. 5($'³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. :5,7( ³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 67$786 5($'³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1(7:25. $''�5(029( ³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. 5($' � ³ �� +H[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. :5,7( � ³ �� +H[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ& &RPPDQGV

��

��� /LEUDU\ &RPPDQGV DQG 'ULYHU &DOO /LVW

)XQFWLRQ &�OLEUDU\ FRPPDQGV 'ULYHU FDOO FRGHV
,QLWLDOL]H ��� �� +H[
2SHQV WKH &RQWUROOHU /LQN GULYHU
DQG DGGV WKH 6XSSRUW %RDUG WR
WKH QHWZRUN�

FONRSHQ ���

&ORVHV WKH &RQWUROOHU /LQN GULYHU
DQG UHPRYHV WKH 6XSSRUW %RDUG
IURP WKH QHWZRUN�

FONFORVH ���

7UDQVPLWV D PHVVDJH RU ),16
FRPPDQG�

FONVHQG �� +H[

5HFHLYHV D PHVVDJH RU ),16
FRPPDQG�

FONUHFY �� +H[

5HFHLYHV D PHVVDJH RU ),16
FRPPDQG�

7KH WLPH WKDW WKH 6XSSRUW %RDUG
ZDLWV IRU WKH PHVVDJH FDQ EH
VSHFLILHG ZLWK WKLV FRPPDQG�

FONUFYZ

5HDGV GDWD IURP WKH GDWD OLQN
DUHD �ZLWK GDWD OLQN FDFKH��

FONUHDG �� +H[

:ULWHV GDWD WR WKH GDWD OLQN DUHD
�ZLWK GDWD OLQN FDFKH��

FONZULWH �� +H[

&KHFNV WKH RSHUDWLRQDO VWDWXV RI
WKH 6XSSRUW %RDUG�

FONVWDWUG �� +H[

$GGV�UHPRYHV WKH 6XSSRUW %RDUG
WR�IURP WKH QHWZRUN�

FONFPG �� +H[

5HDGV GDWD IURP WKH GDWD OLQN
DUHD �ZLWKRXW GDWD OLQN FDFKH��

FONUHDG� �� +H[

:ULWHV GDWD WR WKH GDWD OLQN DUHD
�ZLWKRXW GDWD OLQN FDFKH��

FONZULWH� �� +H[

��� & &RPPDQGV

7KH IROORZLQJ WDEOH VKRZV WKH FRPPDQGV LQ WKH & OLEUDU\� 5HIHU WR 6HFWLRQ �
&UHDWLQJ $SSOLFDWLRQV IRU GHWDLOV RQ XVLQJ WKH & OLEUDU\�

&RPPDQG )XQFWLRQ 3DJH
FONRSHQ 2SHQV WKH &RQWUROOHU /LQN GULYHU DQG DGGV WKH 6XSSRUW %RDUG

WR WKH QHWZRUN�
��

FONFORVH &ORVHV WKH &RQWUROOHU /LQN GULYHU DQG UHPRYHV WKH 6XSSRUW
%RDUG IURP WKH QHWZRUN�

��

FONVHQG 7UDQVPLWV D PHVVDJH RU ),16 FRPPDQG� ��
FONUHFY 5HFHLYHV D PHVVDJH RU ),16 FRPPDQG� ��
FONUFYZ 5HFHLYHV D PHVVDJH RU ),16 FRPPDQG�

7KH WLPH WKDW WKH 6XSSRUW %RDUG ZDLWV IRU WKH PHVVDJH FDQ
EH VSHFLILHG ZLWK WKLV FRPPDQG�

��

FONUHDG 5HDGV GDWD IURP WKH GDWD OLQN DUHD �ZLWK GDWD OLQN FDFKH�� ��
FONZULWH :ULWHV GDWD WR WKH GDWD OLQN DUHD �ZLWK GDWD OLQN FDFKH�� ��
FONVWDWUG &KHFNV WKH RSHUDWLRQDO VWDWXV RI WKH 6XSSRUW %RDUG� ��
FONFPG $GGV�UHPRYHV WKH 6XSSRUW %RDUG WR�IURP WKH QHWZRUN� ��
FONUHDG� 5HDGV GDWD IURP WKH GDWD OLQN DUHD �ZLWKRXW GDWD OLQN FDFKH�� ��
FONZULWH� :ULWHV GDWD WR WKH GDWD OLQN DUHD �ZLWKRXW GDWD OLQN FDFKH�� ��



���6HFWLRQ& &RPPDQGV

��

����� '5,9(5 23(1 ³ FONRSHQ
7KH FONRSHQ FRPPDQG RSHQV WKH &RQWUROOHU /LQN GULYHU DQG DGGV WKH 6XSSRUW
%RDUG WR WKH QHWZRUN� 2WKHU & FRPPDQGV LQ WKH OLEUDU\ FDQ EH H[HFXWHG DIWHU WKH
FONRSHQ FRPPDQG KDV EHHQ H[HFXWHG�
8VH WKH FONFORVH FRPPDQG WR FORVH WKH GHYLFH GULYHU DQG UHPRYH WKH 6XSSRUW
%RDUG IURP WKH QHWZRUN�
7KH FONFPG FRPPDQG FDQ DOVR EH XVHG WR DGG�UHPRYH WKH 6XSSRUW %RDUG WR�
IURP WKH QHWZRUN� 2WKHU & FRPPDQGV FDQ VWLOO EH H[HFXWHG ZKHQ WKH FONFPG
FRPPDQG KDV EHHQ XVHG WR UHPRYH WKH 6XSSRUW %RDUG IURP WKH QHWZRUN�

1RWH ,W LV QHFHVVDU\ WR RSHQ WKH &RQWUROOHU /LQN GULYHU HYHQ LI FRPPXQLFDWLRQV ZLOO QRW
EH FRQGXFWHG ZLWK RWKHU QRGHV LQ WKH QHWZRUN�

LQW FONRSHQ��

1RQH

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONRSHQ LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 7KH 6XSSRUW %RDUG·V GULYHU ZDV DOUHDG\ RSHQ�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� $ 6XSSRUW %RDUG HUURU RFFXUUHG�

FONFORVH��� FONFPG��

����� '5,9(5 &/26( ³ FONFORVH
7KH FONFORVH FRPPDQG FORVHV WKH &RQWUROOHU /LQN GULYHU DQG UHPRYHV WKH 6XS�
SRUW %RDUG IURP WKH QHWZRUN� 2WKHU & FRPPDQGV FDQQRW EH H[HFXWHG ZKHQ WKH
6XSSRUW %RDUG KDV EHHQ UHPRYHG IURP WKH QHWZRUN E\ WKH FONFORVH FRPPDQG�
8VH WKH FONFPG FRPPDQG WR UHPRYH WKH6XSSRUW %RDUG IURP WKH QHWZRUN EXW VWLOO
DOORZ RWKHU & FRPPDQGV WR EH H[HFXWHG�
8VH WKH FONRSHQ FRPPDQG WR RSHQ WKH 6XSSRUW %RDUG·V GHYLFH GULYHU DQG DGG LW
WR WKH QHWZRUN�
,I WKH &RQWUROOHU /LQN GULYHU LV FORVHG ZKLOH GDWD OLQNV DUH DFWLYH� WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG GDWD OLQNV ZLOO VWRS DXWRPDWLFDOO\�

1RWH �� &ORVH WKH &RQWUROOHU /LQN GULYHU EHIRUH H[LWLQJ DSSOLFDWLRQ SURJUDPV�
�� :KHQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV DFWLQJ DV WKH SROOLQJ QRGH DQG

GDWD OLQNV DUH DFWLYH� ZDLW � VHFRQGV DIWHU FORVLQJ WKH GULYHU XVLQJ WKH
FONFORVH FRPPDQG EHIRUH RSHQLQJ LW ZLWK WKH FONRSHQ FRPPDQG�

LQW FONFORVH��

1RQH

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONFORVH LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 7KH 6XSSRUW %RDUG·V GULYHU ZDV QRW RSHQ�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

FONRSHQ��� FONFPG��

����� 0(66$*( 6(1' ³ FONVHQG
7KH FONVHQG FRPPDQG LV XVHG WR VHQG ),16 FRPPDQGV DQG UHVSRQVHV� $
UHVSRQVH LV DXWRPDWLFDOO\ UHWXUQHG WR FRPPDQGV DGGUHVVHG WR WKH 6XSSRUW
%RDUG� EXW QRW WR FRPPDQGV DGGUHVVHG WR WKH FRPSXWHU�
:KHQ UHWXUQLQJ UHVSRQVHV WR ),16 FRPPDQGV UHFHLYHG E\ WKH KRVW FRPSXWHU·V
SURJUDP WKURXJK WKH 6XSSRUW %RDUG� VHW WKH W\SH SDUDPHWHU WR � WR LQGLFDWH D

&RPPDQG 6\QWD[

3DUDPHWHUV

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[

3DUDPHWHUV

5HVSRQVHV

5HODWHG &RPPDQGV



���6HFWLRQ& &RPPDQGV

��

UHVSRQVH� 5HIHU WR 6HFWLRQ � 0HVVDJH 6HUYLFH IRU GHWDLOV RQ ),16 FRPPDQGV
DQG UHVSRQVHV�
7KH GHVWLQDWLRQ LQIRUPDWLRQ DQG FRPPDQG�UHVSRQVH GDWD DUH VSHFLILHG LQ WKH
VWUXFWXUH RI FONLR�

1RWH 7KH),16FRPPDQGRU UHVSRQVHZLOO QRW EH VHQWZKHQ WKH FRPPDQG LV H[HFXWHG
LQ WKH SURJUDP� EXW ZKHQ WKH 6XSSRUW %RDUG UHFHLYHV WKH WRNHQ� JLYLQJ LW WKH ULJKW
WR VHQG�

LQW FONVHQG�VQGEXI� QE\WH�

VWUXFW FONLR VQGEXI�
XQVLJQHG LQW QE\WH�

VWUXFW FONLR^
XQVLJQHG LQW W\SH�
XQVLJQHG LQW VLG�
XQVLJQHG LQW QHWDGU�
XQVLJQHG LQW QRGHDGU�
XQVLJQHG LQW XQLWDGU�
XQVLJQHG FKDU WH[W�

`�

7KH SDUDPHWHUV IRU WKH FONVHQG FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
VQGEXI 6WUXFWXUH ,1 3RLQWHU WR VWUXFWXUH RI FONLR
QE\WH ,QWHJHU

�� WR ������
,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD �IURP WKH ),16

FRPPDQG RU UHVSRQVH FRGH WR WKH HQG FRGH� EHLQJ
WUDQVPLWWHG� 8S WR ����� E\WHV FDQ EH WUDQVPLWWHG�

W\SH ,QWHJHU
��� �� RU ��

,1 ,QGLFDWHV WKH W\SH RI WUDQVPLVVLRQ� DV VKRZQ EHORZ�

�� &RPPDQG� UHVSRQVH UHTXLUHG
�� 5HVSRQVH
�� &RPPDQG� UHVSRQVH QRW UHTXLUHG

VLG ,QWHJHU
�� WR ����

,1 7KH ´VHUYLFH ,' QXPEHU�µ FDQ EH XVHG WR LGHQWLI\ WKH
SURFHVV ZKLFK LV WKH VRXUFH RI WKH WUDQVPLVVLRQ�

QHWDGU ,QWHJHU
�� WR ����

,1 6SHFLILHV WKH GHVWLQDWLRQ QHWZRUN DGGUHVV�

�� /RFDO QHWZRUN

QRGHDGU ,QWHJHU
�� WR ����
RU ����

,1 6SHFLILHV WKH GHVWLQDWLRQ QRGH DGGUHVV�

�� /RFDO &RQWUROOHU /LQN 6XSSRUW %RDUG
� WR ��� 1RGH RQ D &RQWUROOHU /LQN 1HWZRUN
� WR ��� 1RGH RQ D 6<60$& /,1. 1HWZRUN
� WR ���� 1RGH RQ D 6<60$& 1(7 1HWZRUN
���� %URDGFDVW WUDQVPLVVLRQ

XQLWDGU ,QWHJHU ,1 ,QGLFDWHV WKH GHVWLQDWLRQ XQLW DGGUHVV�

�� WR ���&RQWUROOHU /LQN 6XSSRUW %RDUG ��� WR ��� %RDUG
ZLWK XQLW QXPEHUV � WR ��� RU &38 %XV 8QLW�

���� 7KH %RDUG RU 8QLW FRQQHFWHG WR WKH QHWZRUN�

�� &RPSXWHU·V XVHU SURJUDP

�� 3&·V &38 8QLW
WH[W &KDUDFWHU

VWULQJ
,1 7KH GDWD WR EH WUDQVPLWWHG �IURP WKH ),16 FRPPDQG RU

UHVSRQVH FRGH WR WKH HQG FRGH��

(DFK E\WH FDQ EH IURP � WR ��� ��� WR )) LQ
KH[DGHFLPDO�� 2QH E\WH RI ),16 FRPPDQG�UHVSRQVH
GDWD FRUUHVSRQGV WR RQH FKDUDFWHU�

1RWH �� :KHQ D FRPPDQG UHTXLULQJ D UHVSRQVH LV VHQW DQG WKH W\SH SDUDPHWHU LV VHW
WR �� HLWKHU WKH FONUHFY RU FONUFYZ FRPPDQG PXVW EH XVHG WR UHFHLYH WKH
UHVSRQVH�

&RPPDQG 6\QWD[

3DUDPHWHUV



���6HFWLRQ& &RPPDQGV

��

�� 7KLV FRPPDQG FDQ EH XVHG QRW RQO\ WR VHQG ),16 FRPPDQGV EXW DOVR WR
VHQG UHVSRQVHV ZKHQ ),16 FRPPDQGV DUH UHFHLYHG E\ WKH XVHU SURJUDP
�VHW WKH W\SH SDUDPHWHU WR ���

�� :KHQ VHQGLQJ D UHVSRQVH� EH VXUH WR DWWDFK WKH HQG FRGH DQG D VHUYLFH ,'
�VLG� WKDW LV WKH VDPH DV WKH FRPPDQG VHUYLFH ,' �VLG��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONVHQG LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
��� 7KH 6XSSRUW %RDUG LV QRW LQ WKH QHWZRUN�
��� 7UDQVPLVVLRQ WLPHRXW�
��� 7KH 6XSSRUW %RDUG LV EXV\� �2QH RI WKH FRPPXQLFDWLRQ EXIIHUV LV IXOO��
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

FONUHFY��� FONUFYZ��

����� 0(66$*( 5(&(,9( ³ FONUHFY
7KH FONUHFY FRPPDQG LV XVHG WR UHDG ),16 FRPPDQGV DQG UHVSRQVHV UHFHLYHG
LQ WKH UHFHSWLRQ EXIIHU RI WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RU GULYHU DQG VWRUH
WKH GDWD DFFRUGLQJ WR WKH SDUDPHWHUV� ,I WKH UHFHSWLRQ EXIIHU LV HPSW\� WKH 6XS�
SRUW %RDUG ZDLWV XQWLO GDWD LV UHFHLYHG DQG DOO RWKHU SURFHVVHV ZLOO EH VWRSSHG
ZKLOH ZDLWLQJ� 7KH FRPPDQG FDQ EH FDQFHOOHG E\ SUHVVLQJ WKH (VFDSH .H\
�(VF��

LQW FONUHFY�UFYEXI� QE\WH�

VWUXFW FONLR UFYEXI�
XQVLJQHG LQW QE\WH�

VWUXFW FONLR^
XQVLJQHG LQW W\SH�
XQVLJQHG LQW VLG�
XQVLJQHG LQW QHWDGU�
XQVLJQHG LQW QRGHDGU�
XQVLJQHG LQW XQLWDGU�
XQVLJQHG FKDU WH[W�

`�

7KH SDUDPHWHUV IRU WKH FONUHFY FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
UFYEXI 6WUXFWXUH ,1 3RLQWHU WR VWUXFWXUH RI FONLR
QE\WH ,QWHJHU

�� WR ������
,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD WKDW ZLOO EH UHDG

IURP WKH UHFHSWLRQ EXIIHU WR WH[W� 8S WR ����� E\WHV FDQ
EH UHDG�

W\SH ,QWHJHU
��� �� RU ��

287 ,QGLFDWHV WKH W\SH RI WUDQVPLVVLRQ� DV VKRZQ EHORZ�

�� &RPPDQG� UHVSRQVH UHTXLUHG
�� 5HVSRQVH
�� &RPPDQG� UHVSRQVH QRW UHTXLUHG

VLG ,QWHJHU
�� WR ����

287 7KH ´VHUYLFH ,' QXPEHU�µ FDQ EH XVHG WR LGHQWLI\ WKH
SURFHVV ZKLFK LV WKH VRXUFH RI WKH WUDQVPLVVLRQ�

QHWDGU ,QWHJHU
�� WR ����

287 6SHFLILHV WKH VRXUFH QHWZRUN DGGUHVV�

�� /RFDO QHWZRUN

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[

3DUDPHWHUV



���6HFWLRQ& &RPPDQGV

��

3DUDPHWHU )XQFWLRQ,1�2877\SH
QRGHDGU ,QWHJHU

�� WR ����
287 6SHFLILHV WKH VRXUFH QRGH DGGUHVV�

�� /RFDO &RQWUROOHU /LQN 6XSSRUW %RDUG
� WR ��� 1RGH RQ D &RQWUROOHU /LQN 1HWZRUN
� WR ��� 1RGH RQ D 6<60$& /,1. 1HWZRUN
� WR ���� 1RGH RQ D 6<60$& 1(7 1HWZRUN

XQLWDGU ,QWHJHU 287 ,QGLFDWHV WKH VRXUFH XQLW DGGUHVV�

�� WR ���&RQWUROOHU /LQN 6XSSRUW %RDUG ��� WR ��� %RDUG
ZLWK XQLW QXPEHUV � WR ��� RU &38 %XV 8QLW�

���� 7KH %RDUG RU 8QLW FRQQHFWHG WR WKH QHWZRUN�

�� &RPSXWHU SURJUDP

�� 3&·V &38 8QLW

WH[W &KDUDFWHU
VWULQJ

287 7KH GDWD UHDG IURP WKH 6XSSRUW %RDUG·V UHFHSWLRQ EXIIHU�
7KH EXIIHU FRQWDLQV WKH GDWD IURP WKH ),16
FRPPDQG�UHVSRQVH FRGH WR WKH HQG FRGH�

(DFK E\WH FDQ EH IURP � WR ��� ��� WR )) LQ
KH[DGHFLPDO�� 2QH E\WH RI ),16 FRPPDQG�UHVSRQVH
GDWD FRUUHVSRQGV WR RQH FKDUDFWHU�

7ZR FRPPDQGV DUH SURYLGHG WR UHDG GDWD IURP WKH UHFHSWLRQ EXIIHU� FONUHFY DQG
FONUFYZ� 7KH FRPPDQGV RSHUDWH GLIIHUHQWO\ LI WKH UHFHSWLRQ EXIIHU LV HPSW\�

�� �� ���� �� ,I WKH UHFHSWLRQ EXIIHU LV HPSW\ ZKHQ FONUHFY LV H[HFXWHG� WKH FRPSXWHU ZLOO
EH SXW RQ VWDQGE\ XQWLO GDWD LV UHFHLYHG RU WKH (VF .H\ LV SUHVVHG� 1R RWKHU
SURFHVVHV ZLOO EH H[HFXWHG ZKLOH WKH FRPSXWHU LV RQ VWDQGE\�

�� ,I WKH UHFHSWLRQ EXIIHU LV HPSW\ ZKHQ FONUFYZ LV H[HFXWHG� WKH FRPSXWHU ZLOO
EH SXW RQ VWDQGE\ XQWLO GDWD LV UHFHLYHG RU D VSHFLILHG WLPH HODSVHV� 1R RWKHU
SURFHVVHV ZLOO EH H[HFXWHG ZKLOH WKH FRPSXWHU LV RQ VWDQGE\�

:KHQ WKH FONUHFY FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG
E\ WKH QE\WH SDUDPHWHU ZLOO EH UHDG IURP WKH UHFHSWLRQ EXIIHU DQG VWRUHG LQ WH[W�
7KH VRXUFH LQIRUPDWLRQ DQG FRPPDQG�UHVSRQVH GDWD DUH VWRUHG LQ WKH VWUXFWXUH
RI FONLR�

,I WKH QXPEHU RI E\WHV VSHFLILHG E\ QE\WH LV JUHDWHU WKDQ WKH QXPEHU RI E\WHV RI
GDWD LQ WKH EXIIHU� DOO RI WKH GDWD LQ WKH EXIIHU ZLOO EH UHDG� ,I WKH QXPEHU RI E\WHV RI
GDWD LQ WKH EXIIHU LV JUHDWHU WKDQ QE\WH� RQO\ QE\WH E\WHV RI GDWD ZLOO EH UHDG IURP
WKH EXIIHU� WKH UHPDLQLQJ GDWD ZLOO EH ORVW� :KHQ FONUHFY LV FRPSOHWHG QRUPDOO\�
WKH UHVSRQVH ZLOO LQGLFDWH WKH DFWXDO QXPEHU RI E\WHV UHFHLYHG LQ WKH EXIIHU�
UHJDUGOHVV RI WKH YDOXH RI QE\WH�

1RWH �� %HIRUH XVLQJ WKH FONUHFY FRPPDQG� EH VXUH WR DOORFDWH QE\WH E\WHV RI
PHPRU\ WR WH[W�

�� 8VH WKH FONUHFY RU FONUFYZ FRPPDQGV DV RIWHQ DV SRVVLEOH WR UHDG GDWD IURP
WKH UHFHSWLRQ EXIIHU� ,I WKH UHFHSWLRQ EXIIHU ILOOV XS� PRUH GDWD FDQQRW EH
UHFHLYHG�

�� 5HIHU WR 6HFWLRQ � 0HVVDJH 6HUYLFH IRU GHWDLOV RQ ),16 FRPPDQGV DQG
UHVSRQVHV�

�� 7KH VL]H RI WKH UHFHSWLRQ EXIIHU LV VSHFLILHG XVLQJ WKH �% RSWLRQ ZKHQ LQVWDO�
OLQJ WKH &RQWUROOHU /LQN GULYHU� 7KH GHIDXOW UHFHSWLRQ EXIIHU VL]H LV ����� �
� E\WHV�

'HVFULSWLRQ



���6HFWLRQ& &RPPDQGV

��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONUHFY LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
3RVLWLYH
QXPEHU

7KH QXPEHU RI E\WHV RI GDWD UHFHLYHG LQ WKH UHFHSWLRQ EXIIHU� �7KH
FRPPDQG ZDV H[HFXWHG QRUPDOO\��

��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
���� 7KH FRPPDQG ZDV FDQFHOOHG E\ SUHVVLQJ WKH (VF .H\�

FONVHQG��� FONUFYZ��

����� 0(66$*( 5(&(,9( :$,7 ³ FONUFYZ
7KH FONUFYZ FRPPDQG LV XVHG WR UHDG ),16 FRPPDQGV DQG UHVSRQVHV UHFHLYHG
LQ WKH UHFHSWLRQ EXIIHU RI WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RU GULYHU DQG VWRUH
WKH GDWD DFFRUGLQJ WR WKH SDUDPHWHUV� ,I WKH UHFHSWLRQ EXIIHU LV HPSW\� WKH 6XS�
SRUW %RDUGZDLWV XQWLO GDWD LV UHFHLYHG RU WKH VSHFLILHG WLPH HODSVHV� $OO RWKHU SUR�
FHVVHV ZLOO EH VWRSSHG ZKLOH ZDLWLQJ�

LQW FONUFYZ�UFYEXI� QE\WH� WLPH�

VWUXFW FONLR UFYEXI�
XQVLJQHG LQW QE\WH�
LQW WLPH�

VWUXFW FONLR^
XQVLJQHG LQW W\SH�
XQVLJQHG LQW VLG�
XQVLJQHG LQW QHWDGU�
XQVLJQHG LQW QRGHDGU�
XQVLJQHG LQW XQLWDGU�
XQVLJQHG FKDU WH[W�

`�

7KH SDUDPHWHUV IRU WKH FONUFYZ FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
UFYEXI 6WUXFWXUH ,1 3RLQWHU WR VWUXFWXUH RI FONLR
QE\WH ,QWHJHU

�� WR �����
,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD WKDW ZLOO EH UHDG

IURP WKH UHFHSWLRQ EXIIHU WR WH[W� 8S WR ���� E\WHV FDQ
EH UHDG�

WLPH ,QWHJHU
�� WR ����

,1 6SHFLILHV WKH WLPH WKDW WKH FRPSXWHU ZLOO VWDQGE\ ZKHQ
WKH UHFHSWLRQ EXIIHU LV HPSW\� 7KH WLPH LV VHW LQ ��� V
XQLWV �� WR ���� V��

W\SH ,QWHJHU
��� �� RU ��

287 ,QGLFDWHV WKH W\SH RI WUDQVPLVVLRQ� DV VKRZQ EHORZ�

�� &RPPDQG� UHVSRQVH UHTXLUHG
�� 5HVSRQVH
�� &RPPDQG� UHVSRQVH QRW UHTXLUHG

VLG ,QWHJHU
�� WR ����

287 7KH ´VHUYLFH ,' QXPEHU�µ FDQ EH XVHG WR LGHQWLI\ WKH
SURFHVV ZKLFK LV WKH VRXUFH RI WKH WUDQVPLVVLRQ�

QHWDGU ,QWHJHU
�� WR ����

287 6SHFLILHV WKH VRXUFH QHWZRUN DGGUHVV�

�� /RFDO QHWZRUN

QRGHDGU ,QWHJHU
�� WR ����

287 6SHFLILHV WKH VRXUFH QRGH DGGUHVV�

�� /RFDO &RQWUROOHU /LQN 6XSSRUW %RDUG
� WR ��� 1RGH RQ D &RQWUROOHU /LQN 1HWZRUN
� WR ��� 1RGH RQ D 6<60$& /,1. 1HWZRUN
� WR ���� 1RGH RQ D 6<60$& 1(7 1HWZRUN

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[

3DUDPHWHUV



���6HFWLRQ& &RPPDQGV

��

3DUDPHWHU )XQFWLRQ,1�2877\SH
XQLWDGU ,QWHJHU 287 ,QGLFDWHV WKH VRXUFH XQLW DGGUHVV�

�� WR ���&RQWUROOHU /LQN 6XSSRUW %RDUG ��� WR ��� %RDUG
ZLWK XQLW QXPEHUV � WR ��� RU &38 %XV 8QLW�

���� 7KH %RDUG RU 8QLW FRQQHFWHG WR WKH QHWZRUN�

�� &RPSXWHU ·V XVHU SURJUDP

�� 3&·V &38 8QLW
WH[W &KDUDFWHU

VWULQJ
287 7KH GDWD UHDG IURP WKH 6XSSRUW %RDUG·V UHFHSWLRQ EXIIHU�

7KH EXIIHU FRQWDLQV WKH GDWD IURP WKH ),16
FRPPDQG?UHVSRQVH FRGH WR WKH HQG FRGH�

(DFK E\WH FDQ EH IURP � WR ��� ��� WR )) LQ
KH[DGHFLPDO�� 2QH E\WH RI ),16 FRPPDQG�UHVSRQVH
GDWD FRUUHVSRQGV WR RQH FKDUDFWHU�

7ZR FRPPDQGV DUH SURYLGHG WR UHDG GDWD IURP WKH UHFHSWLRQ EXIIHU� FONUHFY DQG
FONUFYZ� 7KH FRPPDQGV RSHUDWH GLIIHUHQWO\ LI WKH UHFHSWLRQ EXIIHU LV HPSW\�

�� �� ���� �� ,I WKH UHFHSWLRQ EXIIHU LV HPSW\ ZKHQ FONUHFY LV H[HFXWHG� WKH FRPSXWHU ZLOO
EH SXW RQ VWDQGE\ XQWLO GDWD LV UHFHLYHG RU WKH (VF .H\ LV SUHVVHG� 1R RWKHU
SURFHVVHV ZLOO EH H[HFXWHG ZKLOH WKH FRPSXWHU LV RQ VWDQGE\�

�� ,I WKH UHFHSWLRQ EXIIHU LV HPSW\ ZKHQ FONUFYZ LV H[HFXWHG� WKH FRPSXWHU ZLOO
EH SXW RQ VWDQGE\ XQWLO GDWD LV UHFHLYHG RU D VSHFLILHG WLPH HODSVHV� 1R RWKHU
SURFHVVHV ZLOO EH H[HFXWHG ZKLOH WKH FRPSXWHU LV RQ VWDQGE\�

:KHQ WKH FONUFYZ FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG
E\ WKH QE\WH SDUDPHWHU ZLOO EH UHDG IURP WKH UHFHSWLRQ EXIIHU DQG VWRUHG LQ WH[W�
7KH VRXUFH LQIRUPDWLRQ DQG FRPPDQG�UHVSRQVH GDWD DUH VWRUHG LQ WKH VWUXFWXUH
RI FONLR�
,I WKH QXPEHU RI E\WHV VSHFLILHG E\ QE\WH LV JUHDWHU WKDQ WKH QXPEHU RI E\WHV RI
GDWD LQ WKH EXIIHU� DOO RI WKH GDWD LQ WKH EXIIHU ZLOO EH UHDG� ,I WKH QXPEHU RI E\WHV RI
GDWD LQ WKH EXIIHU LV JUHDWHU WKDQ QE\WH� RQO\ QE\WH E\WHV RI GDWD ZLOO EH UHDG IURP
WKH EXIIHU� WKH UHPDLQLQJ GDWD ZLOO EH ORVW� :KHQ FONUFYZ LV FRPSOHWHG QRUPDOO\�
WKH UHVSRQVH ZLOO LQGLFDWH WKH DFWXDO QXPEHU RI E\WHV UHFHLYHG LQ WKH EXIIHU�
UHJDUGOHVV RI WKH YDOXH RI QE\WH�

1RWH �� %HIRUH XVLQJ WKH FONUFYZ FRPPDQG� EH VXUH WR DOORFDWH QE\WH E\WHV RI
PHPRU\ WR WH[W�

�� 8VH WKH FONUHFY RU FONUFYZ FRPPDQGV DV RIWHQ DV SRVVLEOH WR UHDG GDWD IURP
WKH UHFHSWLRQ EXIIHU� ,I WKH UHFHSWLRQ EXIIHU ILOOV XS� PRUH GDWD FDQQRW EH
UHFHLYHG�

�� 5HIHU WR 6HFWLRQ � 0HVVDJH 6HUYLFH IRU GHWDLOV RQ ),16 FRPPDQGV DQG
UHVSRQVHV�

�� 7KH VL]H RI WKH UHFHSWLRQ EXIIHU LV VSHFLILHG XVLQJ WKH �% RSWLRQ ZKHQ LQVWDO�
OLQJ WKH &RQWUROOHU /LQN GULYHU� 7KH GHIDXOW UHFHSWLRQ EXIIHU VL]H LV ����� �
� E\WHV�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONUFYZ LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
3RVLWLYH
QXPEHU

7KH QXPEHU RI E\WHV RI GDWD UHFHLYHG LQ WKH UHFHSWLRQ EXIIHU�
�7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\��

��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
���� 7KH FRPPDQG ZDV FDQFHOOHG ZKHQ WKH VSHFLILHG WLPH HODSVHG�
���� 7KH FRPPDQG ZDV FDQFHOOHG EHFDXVH WKH UHFHSWLRQ EXIIHU ZDV HPSW\�

�7KLV UHVSRQVH LV UHWXUQHG RQO\ ZKHQ WKH WLPH SDUDPHWHU LV VHW WR ���

FONVHQG��� FONUHFY��

'HVFULSWLRQ

5HVSRQVHV

5HODWHG &RPPDQGV



���6HFWLRQ& &RPPDQGV

��

����� '$7$ /,1. 5($' ³ FONUHDG
7KH FONUHDG FRPPDQG LV XVHG WR UHDG GDWD IURP D GDWD OLQN DUHD� 7KLV FRPPDQG
FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH KDV EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN
%,26 RSWLRQ�

LQW FONUHDG�OLQNEXI� VL]H� RIIVHW�

XQVLJQHG FKDU OLQNEXI�
XQVLJQHG LQW VL]H�
XQVLJQHG LQW RIIVHW�

7KH SDUDPHWHUV IRU WKH FONUHDG FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
OLQNEXI &KDUDFWHU

VWULQJ
287 ,QGLFDWHV WKH DUHD ZKHUH WKH GDWD OLQN GDWD LV VWRUHG�

'DWD FDQ EH IURP � WR ���� WZR E\WHV HTXDO RQH ZRUG�
VL]H ,QWHJHU

�� WR
�������

,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD WKDW ZLOO EH UHDG�

(YHQ QXPEHUHG E\WHV IURP � WR ������
0D[LPXP 1R� RI OLQN ZRUGV� ������

RIIVHW ,QWHJHU
�� WR
�������

,1 ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN
DUHD� 7KLV SDUDPHWHU VSHFLILHV WKH EHJLQQLQJ DGGUHVV
IURP ZKLFK GDWD ZLOO EH UHDG�

:KHQ WKH FONUHDG FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG
E\ WKH VL]H SDUDPHWHU ZLOO EH UHDG IURP WKH GDWD OLQN DUHD EHJLQQLQJ DW WKH
DGGUHVV VSHFLILHG E\ WKH RIIVHW SDUDPHWHU DQG VWRUHG LQ WKH PHPRU\ DUHD VSHFL�
ILHG E\ WKH OLQNEXI SDUDPHWHU�

,Q WKH H[DPSOH EHORZ� WKH P ZRUGV RI WKH GDWD OLQN DUHD DOORFDWHG WR QRGH � DUH
UHDG� 7KHUH DUH QZRUGV DOORFDWHG WR QRGHV � DQG �� VR WKH RIIVHWSDUDPHWHU LV VHW
WR � �Q E\WHV� $OO PZRUGVZLOO EH UHDG� VR WKH VL]H SDUDPHWHU LV VHW WR � �PE\WHV�

$UHD �

$UHD �

$UHD �

$UHD �

$UHD �

$UHD �
6L]H

2IIVHW
DGGUHVV

����

2IIVHW

1RGH �

1RGH �

1RGH �

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

1RWH �� %HIRUH XVLQJ WKH FONUHDG FRPPDQG� EH VXUH WR DOORFDWH WKH QXPEHU RI E\WHV
RI PHPRU\ VSHFLILHG E\ WKH VL]H SDUDPHWHU WR OLQNEXI�

�� ,I D GDWD OLQN FDFKH KDV QRW EHHQ VSHFLILHG XVLQJ WKH &RQWUROOHU /LQN %,26
RSWLRQ LQ WKH &21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH
H[HFXWHG��

�� 7KH FRQFXUUHQFH RI WKH GDWD OLQN GDWD IURP RQH QRGH LV JXDUDQWHHG �DOO WKH
GDWD IRU WKDW QRGH ZLOO KDYH EHHQ UHDG DW WKH VDPH WLPH�� &RQFXUUHQFH FDQ�
QRW EH JXDUDQWHHG IRU GDWD OLQN GDWD EHWZHHQ GLIIHUHQW QRGHV�

&RPPDQG 6\QWD[

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ& &RPPDQGV

��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONUHDG LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� &RPPDQG FRXOG QRW EH H[HFXWHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

FONZULWH��

����� '$7$ /,1. :5,7( ³ FONZULWH
7KH FONZULWH FRPPDQG LV XVHG WR ZULWH GDWD WR D GDWD OLQN DUHD� 7KLV FRPPDQG
FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH KDV EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN
%,26 RSWLRQ�

LQW FONZULWH�ZOLQNEXI� VL]H� RIIVHW�

XQVLJQHG FKDU ZOLQNEXI�
XQVLJQHG LQW VL]H�
XQVLJQHG LQW RIIVHW�

7KH SDUDPHWHUV IRU WKH FONZULWH FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
ZOLQNEXI &KDUDFWHU

VWULQJ
,1 ,QGLFDWHV WKH DUHD ZKHUH WKH GDWD OLQN GDWD LV VWRUHG�

'DWD FDQ EH IURP � WR ���� WZR E\WHV HTXDO RQH ZRUG�
VL]H ,QWHJHU

�� WR
�������

,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD WKDW ZLOO EH ZULWWHQ�
8S WR ������ E\WHV ������� ZRUGV� FDQ EH ZULWWHQ�

RIIVHW ,QWHJHU
�� WR
�������

,1 ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN
DUHD� 7KLV SDUDPHWHU VSHFLILHV WKH EHJLQQLQJ DGGUHVV WR
ZKLFK GDWD ZLOO EH ZULWWHQ�

:KHQ WKH FONZULWH FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG
E\ WKH VL]H SDUDPHWHU ZLOO EH UHDG IURP WKH PHPRU\ DUHD VSHFLILHG E\ WKH ZOLQN�
EXI SDUDPHWHU DQG ZULWWHQ WR WKH GDWD OLQN DUHD EHJLQQLQJ DW WKH DGGUHVV VSHFL�
ILHG E\ WKH RIIVHW SDUDPHWHU�
,Q WKH H[DPSOH EHORZ� GDWD IURP WKHZOLQNEXI DUHD LV ZULWWHQ WR WKHPZRUGV RI WKH
GDWD OLQN DUHD DOORFDWHG WR WKH 6XSSRUW %RDUG �QRGH ��� 7KHUH DUH Q ZRUGV DOOR�
FDWHG WR QRGHV � DQG �� VR WKH RIIVHW SDUDPHWHU LV VHW WR � � Q E\WHV� $OO P ZRUGV
ZLOO EH ZULWWHQ� VR WKH VL]H SDUDPHWHU LV VHW WR � � P E\WHV�

$UHD �

$UHD �

$UHD �

$UHD �

$UHD �

$UHD �
6L]H

2IIVHW
DGGUHVV

����

2IIVHW

1RGH �

1RGH �

1RGH �

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ& &RPPDQGV

��

1RWH �� 'DWD VKRXOG EHZULWWHQ RQO\ WR WKH VHQG DUHD RI WKH GDWD OLQN DUHD DOORFDWHG WR
WKH 6XSSRUW %RDUG�

�� ,I D GDWD OLQN FDFKH KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ LQ
WKH &21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��

�� 7KH FRQFXUUHQFH RI WKH GDWD OLQN GDWD IURP RQH QRGH LV JXDUDQWHHG �DOO WKH
GDWD IRU WKDW QRGH ZLOO EH ZULWWHQ DW WKH VDPH WLPH��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONZULWH LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� &RPPDQG FRXOG QRW EH H[HFXWHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

FONUHDG��

����� 67$786 5($' ³ FONVWDWUG
7KH FONVWDWUG FRPPDQG LV XVHG WR UHDG WKH RSHUDWLRQDO VWDWXV RI WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG�

LQW FONVWDWUG�UFYEXI� QE\WH�

XQVLJQHG FKDU UFYEXI�
XQVLJQHG LQW QE\WH�

7KH SDUDPHWHUV IRU WKH FONVWDWUG FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
UFYEXI &KDUDFWHU

VWULQJ
287 ,QGLFDWHV WKH DUHD ZKHUH WKH RSHUDWLRQDO VWDWXV GDWD LV

VWRUHG� 'DWD FDQ EH IURP � WR )) +H[�
QE\WH ,QWHJHU

�� WR ���
,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD UHDG� 8S WR ��

E\WHV FDQ EH UHDG�

:KHQ WKH FONVWDWUG FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI VWDWXV GDWD
VSHFLILHG E\ WKH QE\WH SDUDPHWHU ZLOO EH ZULWWHQ WR WKH PHPRU\ DUHD VSHFLILHG E\

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[

3DUDPHWHUV



���6HFWLRQ& &RPPDQGV

��

WKH UFYEXI SDUDPHWHU� 7KH VWUXFWXUH RI WKH RSHUDWLRQDO VWDWXV GDWD LV VKRZQ
EHORZ�

'DWD OLQN VWDUWXS QRGH

/RFDO QHWZRUN DGGUHVV

/RFDO QRGH DGGUHVV

&RPPXQLFDWLRQV�KLJK E\WH�

F\FOH WLPH �ORZ E\WH�

3ROOLQJ QRGH DGGUHVV

2SHUDWLRQ PRGH

1RW XVHG� 6\VWHP UHVHUYHG

/RFDO 8QLW 1R�

%DXG UDWH

��� 1RW XVHG �DOZD\V ��

'DWD OLQN PRGH

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH IRU WKH
DUHD ZLWK WKH VSHFLILHG QRGH
DGGUHVV�

1HWZRUN SDUWLFLSDWLRQ VWDWXV

3DUWLFLSDWLRQ VWDWXV IRU HDFK
QRGH ZLWK WKH VSHFLILHG QRGH
DGGUHVV�

�+H[� ���� 'DWD OLQN LQDFWLYH��

�+H[� ��� PV XQLWV

�+H[� ���� 1RW SDUWLFLSDWLQJ
LQ QHWZRUN�

%RDUG VWDWXV

7DEOH VWDWXV

%RDUG VHWWLQJV

E�� /RFDO QRGH GDWD
OLQNV

�+H[�

�� 1RW SDUWLFLSDWLQJ
�� 3DUWLFLSDWLQJ

2SHUDWLRQ PRGH ��,QDFWLYH
��0DQXDO VHWWLQJ
��$XWRPDWLF VHWWLQJ
�� /RFDO QRGH GDWD OLQN QRW SDUWLFLSDWLQJ
�$FWLYH GDWD OLQNV LQ QHWZRUN EXW
ORFDO QRGH LV QRW SDUWLFLSDWLQJ��

E�� E�� 3& VWDWXV �� ,QDFWLYH �� $FWLYH

E�� E�� 3&·V &38 8QLW HUURU ��1RUPDO ��(UURU

E�� E�� &RPPXQLFDWLRQV HUURU�� 1RUPDO �� (UURU

E�� E�� 'DWD OLQN SDUWLFLSDWLRQ �� 1RW LQ GDWD OLQN RU GDWD OLQN LQDFWLYH
�� ,Q GDWD OLQN

1RGH � 1RGH �

1RGH �

E�� %RDUG SDUWLFLSDWLRQ LQ QHWZRUN
�� 1RW SDUWLFLSDWLQJ �� 3DUWLFLSDWLQJ

E�� 1HWZRUN SDUDPHWHUV FRQVLVWHQF\ �� 0DWFK �� 1R PDWFK
E�� %RDUG DGGLWLRQ WR QHWZRUN

�� 1RW EHLQJ DGGHG �� %HLQJ DGGHG
1HWZRUN VWDWXV IODJV

E�� (UURU ORJ UHFRUG �� 1R ORJ �� /RJ H[LVWV
E�� 1RGH DGGUHVV GXSOLFDWH VHWWLQJ HUURU �� 1R HUURU �� (UURU
E�� &RPPXQLFDWLRQV FRQWUROOHU VHQG HUURU

�� 1R HUURU �� (UURU
E�� 3RZHU VXSSO\ VWDWXV
�� 3RZHU QRW EHLQJ VXSSOLHG
�� 3RZHU EHLQJ VXSSOLHG
�RQO\ �*�)��&/.���(�
E�� &RPPXQLFDWLRQV FRQWUROOHU KDUGZDUH HUURU

�� 1R HUURU �� (UURU

E�� ((3520 HUURU �� 1R HUURU �� (UURU
E�� 5RXWLQJ WDEOH HUURU �� 1R HUURU �� (UURU
E�� 'DWD OLQN WDEOH HUURU �� 1R HUURU �� (UURU
E�� 1HWZRUN SDUDPHWHU HUURU �� 1R HUURU �� (UURU

E�� E�� 2IIVHW HUURU �� 1R HUURU �� (UURU
E�� E�� ,QVXIILFLHQW �VKRUW� UHFHLYH DUHD �� 1R HUURU �� (UURU
E�� E�� 5HPDLQLQJ UHFHLYH DUHD �� 1R HUURU �� (UURU
E�� E�� 1RW VHW

E�� 3ROOHG�SROOLQJ QRGH
�� 3ROOHG QRGH �� 3ROOLQJ QRGH

%DXG UDWH �� ��� .ESV
�� � 0ESV
�� � 0ESV

�+H[�

1RGH �

1RGH �� 1RGH ��

1RGH �

1RGH �1RGH �

1RGH �� 1RGH ��

1RGH �

�

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH IRU WKH
DUHD ZLWK WKH VSHFLILHG WKH
QRGH DGGUHVV�

1RW XVHG� 6\VWHP UHVHUYHG

1RW XVHG� 6\VWHP UHVHUYHG

�

� �

�� �� ��

�+H[�

�� 1RW SDUWLFLSDWLQJ LQ GDWD OLQN RU GDWD OLQN LQDFWLYH�
�� 3DUWLFLSDWLQJ LQ GDWD OLQN

1RWH �� %HIRUH XVLQJ WKH FONVWDWUG FRPPDQG� EH VXUH WR DOORFDWH QE\WH E\WHV RI
PHPRU\ WR UFYEXI�

�� 'DWD OLQN VWDWXV � DQG GDWD OLQN VWDWXV � DUH YDOLG RQO\ ZKHQ WKH ORFDO QRGH LV
SDUWLFLSDWLQJ LQ WKH GDWD OLQNV�

�� )RU DOO &RQWUROOHU /LQN 6XSSRUW %RDUG QRGHV� WKH IROORZLQJ VWDWXV ZLOO DOZD\V
H[LVWV LQ GDWD OLQN VWDWXV ��
3& RSHUDWLRQ� � �DFWLYH� DQG 3& HUURU� � �QRUPDO��

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�



���6HFWLRQ& &RPPDQGV

��

����� 1(7:25. $''�5(029( ³ FONFPG
7KH FONFPG FRPPDQG LV XVHG WR DGG WKH 6XSSRUW %RDUG WR WKH 1HWZRUN RU
UHPRYH LW IURP WKH 1HWZRUN� 8QOLNH WKH FONRSHQ DQG FONFORVH FRPPDQGV� FONFPG
GRHV QRW RSHQ RU FORVH WKH &RQWUROOHU /LQN GULYHU� LW RSHUDWHV RQO\ ZKHQ WKH &RQ�
WUROOHU /LQN GULYHU LV DOUHDG\ RSHQ�

:KHQ WKH 6XSSRUW %RDUG LV UHPRYHG IURP WKH QHWZRUN ZLWK WKH FONFORVH FRP�
PDQG� WKH GULYHU LV FORVHG DQG RWKHU FRPPDQGV IURP WKH & OLEUDU\ FDQQRW EH
XVHG� :KHQ WKH 6XSSRUW %RDUG LV UHPRYHG IURP WKH QHWZRUN ZLWK WKH FONFPG
FRPPDQG� KRZHYHU� WKH GULYHU UHPDLQV RSHQ DQG RWKHU FRPPDQGV IURP WKH &
OLEUDU\ FDQ VWLOO EH XVHG�

,I WKH 6XSSRUW %RDUG LV UHPRYHG ZKLOH GDWD OLQNV DUH DFWLYH� WKH &RQWUROOHU /LQN
6XSSRUW %RDUG·V GDWD OLQNV ZLOO VWRS�

1RWH �� 7KH FONFPG FRPPDQG FDQQRW RSHQ WKH &RQWUROOHU /LQN GULYHU� WKH GULYHU
PXVW EH RSHQHG ZLWK WKH FONRSHQ FRPPDQG EHIRUHKDQG�

�� :KHQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV DFWLQJ DV WKH SROOLQJ QRGH DQG
GDWD OLQNV DUH DFWLYH� ZDLW � VHFRQGV DIWHU OHDYLQJ WKH QHWZRUN EHIRUH DGGLQJ
WKH %RDUG WR WKH QHWZRUN DJDLQ�

LQW FONFPG�FPG�

LQW FPG�

7KH SDUDPHWHU IRU WKH FONFPG FRPPDQG LV GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
FPG ,QWHJHU

�� RU ��
,1 ,QGLFDWHV ZKHWKHU WR DGG WKH 6XSSRUW %RDUG WR WKH

QHWZRUN RU UHPRYH LW IURP WKH QHWZRUN�

�� $GG 6XSSRUW %RDUG WR QHWZRUN�
�� 5HPRYH 6XSSRUW %RDUG IURP QHWZRUN�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONFPG LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

FONRSHQ��� FONFORVH��

������ '$7$ /,1. 5($' � ³ FONUHDG�
7KH FONUHDG� FRPPDQG LV XVHG WR UHDG GDWD IURPD GDWD OLQN DUHD DW WKH VSHFLILHG
QRGH DGGUHVV� 7KH FONUHDG� FRPPDQG FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH
KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ�

LQW FONUHDG��OLQNEXI� VL]H� RIIVHW�

XQVLJQHG FKDU OLQNEXI�
XQVLJQHG LQW VL]H�
XQVLJQHG LQW RIIVHW�
XQVLJQHG LQW QRGH�

&RPPDQG 6\QWD[

3DUDPHWHUV

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[



���6HFWLRQ& &RPPDQGV

��

7KH SDUDPHWHUV IRU WKH FONUHDG FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
OLQNEXI &KDUDFWHU

VWULQJ
287 ,QGLFDWHV WKH DUHD ZKHUH WKH GDWD OLQN GDWD LV VWRUHG�

'DWD FDQ EH IURP � WR )) +H[� WZR E\WHV HTXDO RQH
ZRUG�

VL]H ,QWHJHU
�� WR ������

,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD WKDW ZLOO EH UHDG�

(YHQ QXPEHUHG E\WHV IURP � WR �����
0D[LPXP 1R� RI OLQN ZRUGV� �����

RIIVHW ,QWHJHU
�� WR ������

,1 ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN
DUHD� 7KLV SDUDPHWHU VSHFLILHV WKH EHJLQQLQJ DGGUHVV
IURP ZKLFK GDWD ZLOO EH UHDG�

QRGH ,QWHJHU ��
WR ���

,1 ,QGLFDWHV WKH UHDG QRGH DGGUHVV�

:KHQ WKH FONUHDG FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG
E\ WKH VL]H SDUDPHWHU ZLOO EH UHDG IURP WKH GDWD OLQN DUHD EHJLQQLQJ DW WKH
DGGUHVV VSHFLILHG E\ WKH RIIVHW SDUDPHWHU DQG VWRUHG LQ WKH PHPRU\ DUHD VSHFL�
ILHG E\ WKH OLQNEXI SDUDPHWHU�

,Q WKH H[DPSOH EHORZ� WKH P ZRUGV RI WKH GDWD OLQN DUHD DOORFDWHG WR QRGH � DUH
UHDG� 7KHUH DUH QZRUGV DOORFDWHG WR QRGHV � DQG �� VR WKH RIIVHWSDUDPHWHU LV VHW
WR � �Q E\WHV� $OO PZRUGVZLOO EH UHDG� VR WKH VL]H SDUDPHWHU LV VHW WR � �PE\WHV�

1RGH DGGUHVV ��

VL]H

����

RIIVHW

'DWD OLQN DUHD RI
WKH VSHFLILHG QRGH
DGGUHVVHV�

2IIVHW
DGGUHVV

$UHD �

$UHD �

1RGH DGGUHVV �

1RGH DGGUHVV �

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

1RWH �� %HIRUH XVLQJ WKH FONUHDG FRPPDQG� EH VXUH WR DOORFDWH WKH QXPEHU RI E\WHV
RI PHPRU\ VSHFLILHG E\ WKH VL]H SDUDPHWHU WR OLQNEXI�

�� ,I D GDWD OLQN FDFKH KDV EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ LQ WKH
&21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��

�� <RX FDQQRW UHDG RQO\ SDUW RI UHFHLYH GDWD XVLQJ WKLV FRPPDQG LQ RQH UHFHS�
WLRQ DQG WKHQ UHDG WKH UHVW RI WKH UHFHLYH GDWD LQ WKH QH[W UHFHSWLRQ� <RXPXVW
UHDG DOO WKH GHVLUHG GDWD DW WKH VDPH WLPH�

�� 7KH FRQFXUUHQFH RI WKH GDWD OLQN GDWD IURP RQH QRGH LV JXDUDQWHHG �DOO WKH
GDWD IRU WKDW QRGH ZLOO KDYH EHHQ UHDG DW WKH VDPH WLPH�� &RQFXUUHQFH FDQ�
QRW EH JXDUDQWHHG IRU GDWD OLQN GDWD EHWZHHQ GLIIHUHQW QRGHV�

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ& &RPPDQGV

��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONUHDG LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� &RPPDQG FRXOG QRW EH H[HFXWHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
���� 1R UHFHLYH GDWD

FONZULWH���

������ '$7$ /,1. :5,7( � ³ FONZULWH�
7KH FONZULWH� FRPPDQG LV XVHG WR ZULWH GDWD WR D GDWD OLQN DUHD� 7KLV FRPPDQG
FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU
/LQN %,26 RSWLRQ�

LQW FONZULWH��ZOLQNEXI� VL]H� RIIVHW�

XQVLJQHG FKDU ZOLQNEXI�
XQVLJQHG LQW VL]H�
XQVLJQHG LQW RIIVHW�
XQVLJQHG LQW QRGH�

7KH SDUDPHWHUV IRU WKH FONZULWH FRPPDQG DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU 7\SH ,1�287 )XQFWLRQ
ZOLQNEXI &KDUDFWHU

VWULQJ
,1 ,QGLFDWHV WKH DUHD ZKHUH WKH GDWD OLQN GDWD LV VWRUHG�

'DWD FDQ EH IURP � WR )) +H[� WZR E\WHV HTXDO RQH
ZRUG�

VL]H ,QWHJHU
�� WR ������

,1 ,QGLFDWHV WKH QXPEHU RI E\WHV RI GDWD WKDW ZLOO EH ZULWWHQ�

(YHQ QXPEHUHG E\WHV IURP � WR �����
0D[LPXP 1R� RI VHQG ZRUGV SHU QRGH ������

RIIVHW ,QWHJHU
�� WR ������

,1 ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN
DUHD� 7KLV SDUDPHWHU VSHFLILHV WKH EHJLQQLQJ DGGUHVV
IURP ZKLFK GDWD ZLOO EH ZULWWHQ�

QRGH ,QWHJHU ��
WR ���

,1 ,QGLFDWHV WKH UHDG QRGH DGGUHVV�

:KHQ WKH FONZULWH FRPPDQG LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG
E\ WKH VL]H SDUDPHWHU ZLOO EH UHDG IURP WKH PHPRU\ DUHD VSHFLILHG E\ WKH ZOLQN�
EXI SDUDPHWHU DQG ZULWWHQ WR WKH GDWD OLQN DUHD EHJLQQLQJ DW WKH DGGUHVV VSHFL�
ILHG E\ WKH RIIVHW SDUDPHWHU�
,Q WKH H[DPSOH EHORZ� GDWD IURP WKHZOLQNEXI DUHD LV ZULWWHQ WR WKHPZRUGV RI WKH
GDWD OLQN DUHD DOORFDWHG WR WKH 6XSSRUW %RDUG �QRGH ��� 7KHUH DUH Q ZRUGV DOOR�

5HVSRQVHV

5HODWHG &RPPDQGV

&RPPDQG 6\QWD[

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ& &RPPDQGV

��

FDWHG WR QRGHV � DQG �� VR WKH RIIVHW SDUDPHWHU LV VHW WR � � Q E\WHV� $OO P ZRUGV
ZLOO EH ZULWWHQ� VR WKH VL]H SDUDPHWHU LV VHW WR � � P E\WHV�

1RGH DGGUHVV ��

VL]H

����

RIIVHW

'DWD OLQN DUHD RI
WKH VSHFLILHG QRGH
DGGUHVVHV�

2IIVHW
DGGUHVV

$UHD �

$UHD �

1RGH DGGUHVV �

1RGH DGGUHVV �

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

1RWH �� 'DWD VKRXOG EH ZULWWHQ RQO\ WR WKH VHQG DUHD DOORFDWHG WR WKH 6XSSRUW %RDUG�
�� ,I D GDWD OLQN FDFKH KDV EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ LQ WKH

&21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��
�� 7KH PD[LPXP GDWD OLQN DUHD �VHQG DUHD� IRU HDFK QRGH LV ����� E\WHV� 'R

QRW H[FHHG WKLV OLPLW ZKHQ ZULWLQJ GDWD�
�� 7KH FRQFXUUHQFH RI WKH GDWD OLQN GDWD IURP RQH QRGH LV JXDUDQWHHG �DOO WKH

GDWD IRU WKDW QRGH ZLOO KDYH EHHQ UHDG DW WKH VDPH WLPH��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ FONZULWH LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
� 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
��� 3DUDPHWHU HUURU�
���� $ V\VWHP FDOO HUURU RFFXUUHG�
���� 7KH FRPPDQG FRXOG QRW EH H[HFXWHG�
���� $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

FONUHDG���

5HVSRQVHV

5HODWHG &RPPDQGV



���6HFWLRQ'ULYHU &DOOV

��

��� 'ULYHU &DOOV
7KLV VHFWLRQ GHVFULEHV GULYHU FDOOV ZKLFK GRQ·W XVH OLEUDU\ ILOHV�

7KH IROORZLQJ WDEOH VKRZV WKH GULYHU FDOOV WKDW FDQ EH PDGH IRU WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG� 5HIHU WR6HFWLRQ �&UHDWLQJ$SSOLFDWLRQV IRU GHWDLOV RQ GULYHU
FDOOV

'ULYHU FDOO )XQFWLRQ FRGH 3DJH
,QLWLDOL]HV WKH 6XSSRUW %RDUG� �� +H[ ��
7UDQVPLWV D PHVVDJH� �� +H[ ��
5HFHLYHV D PHVVDJH� �� +H[ ��
5HDGV GDWD IURP D GDWD OLQN DUHD �ZLWK FDFKH�� �� +H[ ��
:ULWHV GDWD WR D GDWD OLQN DUHD �ZLWK FDFKH�� �� +H[ ��
&KHFNV WKH RSHUDWLRQDO VWDWXV RI WKH 6XSSRUW %RDUG� �� +H[ ��
$GGV�UHPRYHV WKH 6XSSRUW %RDUG WR�IURP WKH QHWZRUN� �� +H[ ��
5HDGV GDWD IURP D GDWD OLQN DUHD �ZLWKRXW FDFKH�� �� +H[ ��
:ULWHV GDWD WR D GDWD OLQN DUHD �ZLWKRXW FDFKH�� �� +H[ ���

����� ,1,7,$/,=( ³ �� +H[
7KH ,1,7,$/,=( ��� +H[� GULYHU FDOO SUHSDUHV WKH 6XSSRUW %RDUG VR WKDW LW LV DEOH
WR UHFHLYH ),16 FRPPDQGV DQG UHVSRQVHV� 7KH FDOO QHHGV WR EHPDGH RQO\ RQFH
ZKHQ VWDUWLQJ XS WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

1RWH :KHQ XVLQJ GULYHU FDOOV IRU WKH&RQWUROOHU /LQN6XSSRUW %RDUG� LQLWLDOL]H WKH%RDUG
ZLWK WKLV IXQFWLRQ EHIRUH XVLQJ RWKHU IXQFWLRQV�

$; � ���� +H[

%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�

&; � ���� +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�

'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�

,17 �� +H[

8VHU &RPPDQG 3DFNHW

2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� 5HVSRQVH 287

3DUDPHWHU 0HDQLQJ
)XQFWLRQ FRGH �� +H[ �IL[HG�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ �� +H[ LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�

&DOO 3URFHGXUH

3DUDPHWHUV

5HVSRQVHV



���6HFWLRQ'ULYHU &DOOV

��

����� 0(66$*( 6(1' ³ �� +H[
7KH0(66$*( 6(1' ��� +H[� GULYHU FDOO LV XVHG WR VHQG ),16 FRPPDQGV DQG
UHVSRQVHV� $ UHVSRQVH LV DXWRPDWLFDOO\ UHWXUQHG WR FRPPDQGV DGGUHVVHG WR WKH
6XSSRUW %RDUG� EXW QRW WR FRPPDQGV DGGUHVVHG WR WKH FRPSXWHU� )RU IXUWKHU
GHWDLOV RQ ),16 FRPPDQGV DQG UHVSRQVHV UHIHU WR 6HFWLRQ � 0HVVDJH 6HUYLFH�

$; � ���� +H[
%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�
&; � ���( +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�
'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�
,17 �� +H[

8VHU &RPPDQG 3DFNHW
2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� 6HQG DUHD VWDUW DGGUHVV 2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� 6HQG DUHD VWDUW DGGUHVV 6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 6HQG DUHD WRWDO 1R� RI E\WHV �/RZ� ,1
�� �+LJK� ,1
�� 'DWD W\SH ,1
�� 6HUYLFH ,' ,1
�� 'HVWLQDWLRQ QHWZRUN DGGUHVV ,1
��� 'HVWLQDWLRQ QRGH DGGUHVV ,1
��� 'HVWLQDWLRQ XQLW DGGUHVV ,1
��� �� +H[ �6\VWHP XVH RQO\� ��
��� 5HVSRQVH 287

7KH VHQG DUHD FRQWDLQV DOO GDWD �VHQG DUHD WRWDO 1R� RI E\WHV� IURP WKH VHQG DUHD
VWDUW DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� 6HQG GDWD ,1
�� �),16 FRPPDQG�UHVSRQVH FRPPDQG FRGHV WR WKH ODVW

GDWD��
,1

� �
�Q��� ,1

Q� 6HQG DUHD WRWDO 1R� RI E\WHV

7KH SDUDPHWHUV IRU 0(66$*( 6(1' ��� +H[� DUH GHVFULEHG LQ WKH IROORZLQJ
WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
6HQG DUHD VWDUW DGGUHVV 'HVLJQDWH WKH VHQG DUHD VWDUW DGGUHVV DV DQ RIIVHW�
6HQG DUHD WRWDO 1R� RI
E\WHV

7KH GDWD WR EH WUDQVPLWWHG �IURP WKH ),16
FRPPDQG�UHVSRQVH FRGH WR WKH HQG FRGH�� 'DWD PXVW
EH IURP ���� WR ��'� +H[ �� WR ������

'DWD W\SH ,QGLFDWHV WKH W\SH RI WUDQVPLVVLRQ� DV VKRZQ EHORZ�
�� +H[� &RPPDQG� UHVSRQVH UHTXLUHG
�� +H[� &RPPDQG� UHVSRQVH QRW UHTXLUHG
�� +H[� 5HVSRQVH

&DOO 3URFHGXUH

6HQG $UHD

3DUDPHWHUV



���6HFWLRQ'ULYHU &DOOV

��

3DUDPHWHU )XQFWLRQ
6HUYLFH ,' 7KH ´VHUYLFH ,' QXPEHU�µ FDQ EH XVHG WR LGHQWLI\ WKH

SURFHVV ZKLFK LV WKH VRXUFH RI WKH WUDQVPLVVLRQ�
�� WR )) +H[
:KHQ VHQGLQJ D UHVSRQVH� XVH WKH VDPH VHUYLFH ,' DV
IRU WKH FRPPDQG�

'HVWLQDWLRQ QHWZRUN
DGGUHVV

�� WR �) +H[ ��� +H[� /RFDO QHWZRUN�

'HVWLQDWLRQ QRGH
DGGUHVV

�� +H[� /RFDO &RQWUROOHU /LQN 6XSSRUW %RDUG
�� WR �� +H[� 1RGH RQ D &RQWUROOHU /LQN 1HWZRUN
�� WR �( +H[� 1RGH RQ D 6<60$& /,1. 1HWZRUN
�� WR �( +H[� 1RGH RQ D 6<60$& 1(7 1HWZRUN
)) +H[� %URDGFDVW WUDQVPLVVLRQ

'HVWLQDWLRQ XQLW DGGUHVV ,QGLFDWHV WKH GHVWLQDWLRQ RI WKH PHVVDJH�

�� +H[� &38 8QLW
�� +H[ � &RPSXWHU �XVHU SURJUDP�
�� WR �) +H[� &RQWUROOHU /LQN 6XSSRUW %RDUG �%RDUG ZLWK

8QLW QXPEHUV � WR ����
&38 %XV 8QLW

)( +H[� $OO 6XSSRUW %RDUGV DQG 8QLWV RQ WKH
QHWZRUN�

6HQG GDWD $OO GDWD IURP WKH ),16 FRPPDQG�UHVSRQVH FRPPDQG
FRGH WR WKH HQG FRGH�

�� WR )) +H[

0(66$*( 6(1' ��� +H[� LV XVHG WR VHQG ),16 FRPPDQGV DQG UHVSRQVHV�
7KH SDUDPHWHUV FRQWDLQ WKH FRPPDQG�UHVSRQVH GDWD DQG LQGLFDWH WKH GHVWLQD�
WLRQ QRGH�

1RWH �� :KHQ WKH GDWD W\SH LV VHW WR �� +H[ WR UHTXLUH D UHVSRQVH� EH VXUH WR XVH WKH
0(66$*( 5(&(,9( ��� +H[� GULYHU FDOO WR UHFHLYH WKH UHVSRQVH�

�� 7KLV GULYHU FDOO LV DOVR XVHG WR UHWXUQ UHVSRQVHV WR ),16 FRPPDQGV UHFHLYHG
E\ WKH XVHU SURJUDP WKURXJK WKH 6XSSRUW %RDUG �GDWD W\SH VKRXOG EH VHW WR
�� +H[���

�� :KHQ VHQGLQJ UHVSRQVHV� DOZD\V DWWDFK DQ HQG FRGH DQG WKH VDPH VHUYLFH
,' DV WKH FRPPDQG VHUYLFH ,'�

�� 7KLV GULYHU FDOO LV VWRUHG LQ WKH WUDQVPLVVLRQ EXIIHU RI WKH&RQWUROOHU /LQN6XS�
SRUW %RDUG DQG LV QRW VHQW XQWLO WKH 6XSSRUW %RDUG UHFHLYHV WKH WRNHQ� JLYLQJ
LW WKH ULJKW WR WUDQVPLW� )RU WKLV UHDVRQ� WKH VHQG GDWD LV QRW VHQW XQWLO WKH
GULYHU FDOO LV H[HFXWHG DQG WKH %RDUG KDV UHFHLYHG WKH WRNHQ�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ WKH 0(66$*( 6(1'
��� +H[� GULYHU FDOO LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ 7KH 6XSSRUW %RDUG LV QRW LQ WKH QHWZRUN�
�� +H[ 7UDQVPLVVLRQ SURFHVVLQJ�
�� +H[ 7KH 6XSSRUW %RDUG LV EXV\� �7KH EXIIHU LV IXOO��
�� +H[ 7UDQVPLVVLRQ WLPHRXW�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ 3DUDPHWHU HUURU�

0(66$*( 5(&(,9( ��� +H[�

'HVFULSWLRQ

5HVSRQVHV

5HODWHG &RPPDQGV



���6HFWLRQ'ULYHU &DOOV

��

����� 0(66$*( 5(&(,9( ³ �� +H[

7KH 0(66$*( 5(&(,9( ��� +H[� GULYHU FDOO LV XVHG WR UHDG ),16 FRPPDQGV
DQG UHVSRQVHV UHFHLYHG LQ WKH UHFHSWLRQ EXIIHU DQG VWRUH WKH GDWD DFFRUGLQJ WR
WKH SDUDPHWHUV� <RX FDQ VSHFLI\ ZKHWKHU RU QRW WR ZDLW ZKHQ WKHUH LV QR UHFHLYH
GDWD WR UHDG� ,I ZDLWLQJ LV VSHFLILHG� UHFHLYH GDWD ZLOO EH ZDLWHG IRU XQWLO UHFHLYHG
RU XQWLO WKH VSHFLILHG UHFHLYH ZDLWLQJ WLPH KDV SDVVHG� ,I ZDLWLQJ LV QRW VSHFLILHG�
WKH FDOO ZLOO HQG LPPHGLDWHO\ ZKHQ WKHUH LV QR UHFHLYH GDWD�

$; � ���� +H[

%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�

&; � ���� +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�

'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�

,17 �� +H[

8VHU &RPPDQG 3DFNHW

2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� 5HFHLYH ZDLWLQJ PRGH ,1
�� 5HFHLYH DUHD VWDUW DGGUHVV2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� 5HFHLYH DUHD VWDUW DGGUHVV6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 5HFHLYH DUHD WRWDO 1R� RI E\WHV �/RZ� ,1
�� �+LJK� ,1
�� 5HFHLYH ZDLWLQJ WLPH ,1
�� 5HVSRQVH 287
��� 'DWD W\SH 287
��� 6HUYLFH ,' 287
��� 6RXUFH QHWZRUN DGGUHVV 287
��� 6RXUFH QRGH DGGUHVV 287
��� 6RXUFH XQLW DGGUHVV 287
��� 1R� RI E\WHV UHFHLYHG �/RZ� 287
��� �+LJK� 287

7KH UHFHLYH DUHD FRQWDLQV DOO GDWD �VHQG DUHD WRWDO 1R� RI E\WHV� IURP WKH UHFHLYH
DUHD VWDUW DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� 5HFHLYH GDWD 287
�� �),16 FRPPDQG�UHVSRQVH FRPPDQG FRGHV WR WKH ODVW

GDWD��
287

� 287
�Q��� 287

Q� 5HFHLYH DUHD WRWDO 1R� RI E\WHV

&DOO 3URFHGXUH

5HFHLYH $UHD



���6HFWLRQ'ULYHU &DOOV

��

7KH SDUDPHWHUV IRU 0(66$*( 5(&(,9( ��� +H[� DUH GHVFULEHG LQ WKH IROORZ�
LQJ WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
5HFHLYH ZDLWLQJ PRGH 'HVLJQDWHV ZKHWKHU RU QRW WR ZDLW WR UHFHLYH GDWD�

�� +H[� 1R ZDLWLQJ �&RPSOHWHV RSHUDWLRQV ZLWKRXW
ZDLWLQJ WR UHFHLYH GDWD��

�� +H[� :DLWLQJ �5HFHLYHV GDWD IRU WKH ´UHFHLYH ZDLWLQJ
WLPH�µ�

5HFHLYH DUHD VWDUW
DGGUHVV

'HVLJQDWHV WKH UHFHLYH DUHD VWDUW DGGUHVV DV DQ RIIVHW�

5HFHLYH DUHD WRWDO 1R� RI
E\WHV

7KH GDWD WR EH WUDQVPLWWHG �IURP WKH ),16 FRPPDQG RU
UHVSRQVH FRGH WR WKH HQG FRGH��

'DWD PXVW EH IURP ���� WR ��'� +H[ �� WR ������
5HFHLYH ZDLWLQJ WLPH �� WR )) +H[ ���� V XQLWV� � WR ���� VHFRQGV��
'DWD W\SH ,QGLFDWHV WKH W\SH RI UHFHLYH GDWD� DV VKRZQ EHORZ�

�� +H[� &RPPDQG� UHVSRQVH UHTXLUHG
�� +H[� &RPPDQG� UHVSRQVH QRW UHTXLUHG
�� +H[� 5HVSRQVH

6HUYLFH ,' 7KH ´VHUYLFH ,' QXPEHU�µ FDQ EH XVHG WR LGHQWLI\ WKH
SURFHVV ZKLFK LV WKH VRXUFH RI WKH WUDQVPLVVLRQ�
�� WR )) +H[
:KHQ VHQGLQJ D UHVSRQVH� XVH WKH VDPH VHUYLFH ,' DV
WKH FRPPDQG�

6RXUFH QHWZRUN DGGUHVV �� WR �) +H[ ��� +H[� /RFDO QHWZRUN�
6RXUFH QRGH DGGUHVV �� WR �� +H[� 1RGH RQ WKH &RQWUROOHU /LQN 1HWZRUN

�� WR �( +H[� 1RGH RQ WKH 6<60$& /,1. 1HWZRUN
�� WR �( +H[� 1RGH RQ WKH 6<60$& 1(7 1HWZRUN
)) +H[� %URDGFDVW WUDQVPLVVLRQ

6RXUFH XQLW DGGUHVV �� +H[� &38 8QLW
�� +H[ � &RPSXWHU �XVHU SURJUDP�
�� WR �) +H[� &RQWUROOHU /LQN 6XSSRUW %RDUG �%RDUG ZLWK

8QLW QXPEHUV � WR ����
&38 %XV 8QLW

)( +H[� $OO 6XSSRUW %RDUGV DQG 8QLWV LQ QHWZRUN

5HFHLYH GDWD 1R� RI
E\WHV

$OO DFWXDO GDWD UHFHLYHG E\ WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG�

���� WR ��'� +H[ �� WR �����
5HFHLYH GDWD $OO GDWD IURP WKH ),16 FRPPDQG�UHVSRQVH FRPPDQG

FRGH WR WKH HQG FRGH�

�� WR )) +H[

:KHQ 0(66$*( 5(&(,9( ��� +H[� LV H[HFXWHG� GDWD LV UHDG IURP WKH UHFHS�
WLRQ EXIIHU DQG VWRUHG LQ WKH UHFHLYH DUHD DQG LQIRUPDWLRQ RQ WKH VRXUFH QRGH LV
VWRUHG LQ WKH RWKHU SDUDPHWHUV� 'DWD LV FOHDUHG IURP WKH EXIIHU DV LW LV VWRUHG LQ
WKH UHFHLYH DUHD� 7KH UHFHLYH GDWD 1R� RI E\WHV SDUDPHWHU LQGLFDWHV WKH DFWXDO
QXPEHU RI E\WHV RI GDWD �LQ ELQDU\� UHDG IURP WKH EXIIHU �UHJDUGOHVV RI WKH YDOXH
RI WKH UHFHLYH DUHD WRWDO 1R� RI E\WHV��
,I WKH DFWXDO QXPEHU RI E\WHV UHFHLYHG LV VPDOOHU WKDQ WKH UHFHLYH DUHD WRWDO 1R� RI
E\WHV� WKH QXPEHU RI E\WHV RI GDWD DFWXDOO\ UHFHLYHG ZLOO EH VWRUHG LQ WKH UHFHLYH
DUHD� ,I WKH DFWXDO QXPEHU RI E\WHV UHFHLYHG LV ODUJHU WKDQ WKH UHFHLYH DUHD WRWDO
1R� RI E\WHV� WKH QXPEHU RI E\WHV VSHFLILHG LQ WKH UHFHLYH DUHD WRWDO 1R� RI E\WHV
ZLOO EH VWRUHG LQ WKH UHFHLYH DUHD DQG DOO RWKHU E\WHV RI GDWD ZLOO EH GLVFDUGHG� ,Q
HLWKHU FDVH WKH ´UHFHLYH GDWD 1R� RI E\WHVµ VKRZV WKH DFWXDO QXPEHU RI E\WHV RI
GDWD UHFHLYHG E\ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

1RWH �� %HIRUH XVLQJ 0(66$*( 5(&(,9( ��� +H[�� EH VXUH WR DOORFDWH HQRXJK
PHPRU\ IRU WKH ´UHFHLYH DUHD 1R� RI E\WHV�µ

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ'ULYHU &DOOV

��

�� 8VH 0(66$*( 5(&(,9( ��� +H[� DV RIWHQ DV SRVVLEOH WR UHDG GDWD IURP
WKH UHFHSWLRQ EXIIHU� ,I WKH UHFHSWLRQ EXIIHU ILOOV XS� PRUH GDWD FDQQRW EH
UHFHLYHG�

�� 7KH VL]H RI WKH UHFHSWLRQ EXIIHU LV VSHFLILHG XVLQJ WKH �% RSWLRQ ZKHQ LQVWDO�
OLQJ WKH &RQWUROOHU /LQN GULYHU� 7KH GHIDXOW UHFHSWLRQ EXIIHU VL]H LV ����� � �
E\WHV �LQFOXGLQJ �� � � E\WHV IRU KHDGHUV��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ 0(66$*( 5(&(,9(
��� +H[� LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ &RPPDQG H[HFXWHG DIWHU WKH UHFHLYH ZDLWLQJ WLPH�
�� +H[ 1R UHFHLYH GDWD �1R ZDLWLQJ WLPH��
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ 3DUDPHWHU HUURU�

0(66$*( 5(&(,9( ��� +H[�

����� '$7$ /,1. 5($' ³ �� +H[

7KH'$7$ /,1.5($' ���+H[� GULYHU FDOO LV XVHG WR UHDG GDWD IURP WKH GDWD OLQN
DUHD� '$7$ /,1. 5($' ��� +H[� FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH KDV
EHHQ VHW XVLQJ WKH &RQWURO /LQN %,26 RSWLRQ�

$; � ���� +H[

%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�

&; � ���$ +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�

'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�

,17 �� +H[

8VHU &RPPDQG 3DFNHW

2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� 5HDG VWDUW DGGUHVV �/RZ� ,1
�� �+LJK� ,1
�� 5HDG GDWD VWRUDJH DGGUHVV 2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� 5HDG GDWD VWRUDJH DGGUHVV 6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 1R� RI E\WHV RI GDWD UHDG �/RZ� ,1
�� �+LJK� ,1
�� 5HVSRQVH 287

5HVSRQVHV

5HODWHG &RPPDQGV

&DOO 3URFHGXUH



���6HFWLRQ'ULYHU &DOOV

��

7KH UHDG GDWD VWRUDJH DUHD FRQWDLQV DOO GDWD �1R� RI E\WHV RI GDWD UHDG� IURP WKH
UHDG GDWD VWRUDJH DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� 5HDG GDWD :RUG GDWD �ELWV �� WR �� 287
�� :RUG GDWD �ELWV � WR �� 287
� �
� �

�Q��� 287
�Q��� 287

Q� 7RWDO 1R� RI E\WHV UHDG�

7KH SDUDPHWHUV IRU �� +H[ DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
5HDG VWDUW DGGUHVV ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN

DUHD� 7KLV SDUDPHWHU VSHFLILHV WKH EHJLQQLQJ DGGUHVV
IURP ZKLFK GDWD ZLOO EH UHDG�

(YHQ QXPEHUHG E\WHV ���� WR )�)( +H[ �� WR ������

,I RGG QXPEHUHG E\WHV DUH VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

5HDG GDWD VWRUDJH
DGGUHVV

6SHFLILHV WKH VWDUW DGGUHVV RI WKH ´UHDG GDWD VWRUDJH
DGGUHVVµ XVLQJ VHJPHQW RIIVHW�

1R� RI E\WHV UHDG (YHQ QXPEHUHG E\WHV IURP ���� WR )$�� +H[ �� WR
��������

0D[LPXP 1R� RI OLQN ZRUGV� ������ ZRUGV� � ZRUG RI
GDWD SHU � E\WHV

,I DQ RGG QXPEHU RI E\WHV LV VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

:KHQ '$7$ /,1. 5($' ��� +H[� LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD OLQN
GDWD VSHFLILHG E\ WKH ´1R� RI E\WHV UHDGµ SDUDPHWHU ZLOO EH UHDG IURP WKH GDWD OLQN
DUHD EHJLQQLQJ DW WKH DGGUHVV VSHFLILHG E\ WKH ´UHDG VWDUW DGGUHVVµ SDUDPHWHU
DQG VWRUHG LQ WKH UHDG GDWD VWRUDJH DUHD� ,I WKH GDWD OLQNV DUH DFWLYH� WKH GDWD LQ
WKH GDWD OLQN DUHDV RI RWKHU QRGHV ZLOO EH SUHVHQW LQ WKH DUHD�
,Q WKH H[DPSOH EHORZ� WKH P ZRUGV RI WKH GDWD OLQN DUHD DOORFDWHG WR QRGH � DUH
UHDG� 7KHUH DUH Q ZRUGV DOORFDWHG WR QRGHV � DQG �� VR WKH ´UHDG VWDUW DGGUHVVµ
SDUDPHWHU LV VHW WR � � Q E\WHV� $OO P ZRUGV ZLOO EH UHDG� VR WKH ´UHDG GDWD VWRU�
DJHµ SDUDPHWHU LV VHW WR � � P E\WHV�

$UHD�

$UHD �

$UHD �

$UHD �

$UHD �

$UHD �
1R�
RI
E\WHV
UHDG

2IIVHW
DGGUHVV

����

5HDG
VWDUW
DGGUHVV

1RGH �

1RGH �

1RGH �

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

5HDG 'DWD 6WRUDJH $UHD

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ'ULYHU &DOOV

��

1RWH �� %HIRUH XVLQJ '$7$ /,1. 5($' ��� +H[�� EH VXUH WR DOORFDWH HQRXJK
PHPRU\ WR WKH UHDG GDWD VWRUDJH DUHD�

�� ,I D GDWD OLQN FDFKH KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ LQ
WKH &21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��

�� 7KH FRQFXUUHQFH RI WKH GDWD OLQN GDWD IURP RQH QRGH LV JXDUDQWHHG �DOO WKH
GDWD IRU WKDW QRGH ZLOO KDYH EHHQ UHDG DW WKH VDPH WLPH�� &RQFXUUHQFH FDQ�
QRW EH JXDUDQWHHG IRU GDWD OLQN GDWD EHWZHHQ GLIIHUHQW QRGHV�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ &/.5($' LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ &RPPDQG FDQQRW EH H[HFXWHG�
�� +H[ 3DUDPHWHU HUURU�

'$7$ /,1. :5,7( ��� +H[�

����� '$7$ /,1. :5,7( ³ �� +H[
7KH '$7$ /,1.:5,7( ��� +H[� GULYHU FDOO LV XVHG WR ZULWH GDWD WR WKH GDWD OLQN
DUHD� '$7$ /,1.:5,7( ��� +H[� FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH KDV
EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ�

$; � ���� +H[
%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�
&; � ���$ +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�
'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�
,17 �� +H[

8VHU &RPPDQG 3DFNHW
2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� :ULWH VWDUW DGGUHVV �/RZ� ,1
�� �+LJK� ,1
�� :ULWH GDWD VWRUDJH DGGUHVV 2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� :ULWH GDWD VWRUDJH DGGUHVV 6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 1R� RI E\WHV RI ZULWH GDWD �/RZ� ,1
�� �+LJK� ,1
�� 5HVSRQVH 287

7KHZULWH GDWD VWRUDJH DUHD FRQWDLQV DOO GDWD �1R� RI E\WHV RI ZULWH GDWD� IURP WKH
ZULWH GDWD VWRUDJH DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� :ULWH GDWD :RUG GDWD �ELWV �� WR �� 287
�� :RUG GDWD �ELWV � WR �� 287
� �
� �

�Q��� :RUG GDWD �ELWV �� WR �� 287
�Q��� :RUG GDWD �ELWV � WR �� 287

Q� 7RWDO 1R� RI E\WHV ZULWWHQ�

5HVSRQVHV

5HODWHG &RPPDQGV

&DOO 3URFHGXUH

:ULWH 'DWD 6WRUDJH $UHD



���6HFWLRQ'ULYHU &DOOV

��

7KH SDUDPHWHUV IRU '$7$ /,1. :5,7( ��� +H[� DUH GHVFULEHG LQ WKH IROORZLQJ
WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
:ULWH VWDUW DGGUHVV ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN

DUHD� 7KLV SDUDPHWHU VSHFLILHV WKH EHJLQQLQJ DGGUHVV
IURP ZKLFK GDWD ZLOO EH ZULWWHQ�

(YHQ QXPEHUHG E\WHV ���� WR )�)( +H[ �� WR ������

,I RGG QXPEHUHG E\WHV DUH VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

:ULWH GDWD VWRUDJH
DGGUHVV

6SHFLILHV WKH VWDUW DGGUHVV RI WKH ´ZULWH GDWD VWRUDJH
DGGUHVVµ DV D VHJPHQW RIIVHW�

1R� RI E\WHV ZULWWHQ (YHQ QXPEHUHG E\WHV IURP ���� WR )$�� +H[ �� WR
��������

0D[LPXP 1R� RI OLQN ZRUGV� ������ ZRUGV� � ZRUG RI
GDWD SHU � E\WHV�

,I DQ RGG QXPEHU RI E\WHV LV VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

:KHQ '$7$ /,1. :5,7( ��� +H[� LV H[HFXWHG� WKH GDWD LQ WKH ZULWH GDWD VWRU�
DJH DUHD ZLOO EH ZULWWHQ WR WKH GDWD OLQN DUHD EHJLQQLQJ DW WKH DGGUHVV VSHFLILHG
E\ WKH ZULWH VWDUW DGGUHVV SDUDPHWHU� ,I WKH GDWD OLQNV DUH DFWLYH� WKLV GDWD ZLOO EH
UHIOHFWHG LQ WKH GDWD OLQN DUHDV RI RWKHU QRGHV�

,Q WKH H[DPSOH EHORZ� GDWD IURP WKH ZULWH GDWD VWRUDJH DUHD LV ZULWWHQ WR WKH
P ZRUGV RI WKH GDWD OLQN DUHD DOORFDWHG WR WKH 6XSSRUW %RDUG �QRGH ��� 7KHUH DUH
Q ZRUGV DOORFDWHG WR QRGHV � DQG �� VR WKHZULWH VWDUW DGGUHVV SDUDPHWHU LV VHW WR
� � Q E\WHV� $OO P ZRUGV ZLOO EH ZULWWHQ� VR WKH 1R� RI E\WHV ZULWWHQ SDUDPHWHU LV
VHW WR � � P E\WHV�

$UHD�

$UHD �

$UHD �

$UHD �

$UHD �

$UHD �

1R� RI
E\WHV
ZULWWHQ

2IIVHW
DGGUHVV

����

:ULWH
VWDUW
DGGUHVV

1RGH �

1RGH �

1RGH �

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

1RWH �� 'DWD VKRXOG EHZULWWHQ RQO\ WR WKH VHQG DUHD RI WKH GDWD OLQN DUHD DOORFDWHG WR
WKH 6XSSRUW %RDUG�

�� ,I D GDWD OLQN FDFKH KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ LQ
WKH &21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ'ULYHU &DOOV

��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ '$7$ /,1.:5,7( ���
+H[� LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ &RPPDQG FDQQRW EH H[HFXWHG�
�� +H[ 3DUDPHWHU HUURU�

'$7$ /,1. 5($' ��� +H[�

����� 67$786 5($' ³ �� +H[
7KH 67$786 5($' ��� +H[� GULYHU FDOO LV XVHG WR 5($' WKH RSHUDWLRQDO VWDWXV
RI WKH 6XSSRUW %RDUG�

$; � ���� +H[
%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�
&; � ���� +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�
'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�
,17 �� +H[

8VHU &RPPDQG 3DFNHW
2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� 6WDWXV VWDUW DGGUHVV 2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� 6WDWXV VWDUW DGGUHVV 6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 1R� RI E\WHV WR UHDG �/RZ� ,1
�� �+LJK� ,1
�� 5HVSRQVH 287

7KH VWDWXV DUHD FRQWDLQV DOO GDWD �1R� RI E\WHV RI GDWD UHDG� IURP WKH VWDWXV VWDUW
DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� 6WDWXV ,1
�� ,1
� �

�Q��� ,1
Q� 7RWDO 1R� RI E\WHV UHDG�

7KH SDUDPHWHUV IRU 67$786 5($' ��� +H[� DUH GHVFULEHG LQ WKH IROORZLQJ
WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
6WDWXV VWDUW DGGUHVV 6SHFLILHV WKH VWDUW DGGUHVV RI WKH ´VWDWXV DGGUHVVµ XVLQJ

VHJPHQW RIIVHW�
1R� RI E\WHV WR UHDG ���� WR ���� +H[ �� WR ���

:KHQ 67$786 5($' ��� +H[� LV H[HFXWHG� WKH ´1R� RU E\WHV WR UHDGµ ZLOO EH
VWRUHG LQ WKH RSHUDWLRQDO VWDWXV DUHD EHJLQQLQJ IURP WKH VWDWXV VWDUW DGGUHVV�

5HVSRQVHV

5HODWHG &RPPDQGV

&DOO 3URFHGXUH

6WDWXV $UHD

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ'ULYHU &DOOV

��

7KH VWUXFWXUH RI WKH RSHUDWLRQDO VWDWXV GDWD LV VKRZQ EHORZ�

'DWD OLQN VWDUWXS QRGH

/RFDO QHWZRUN DGGUHVV

/RFDO QRGH DGGUHVV

&RPPXQLFDWLRQV�KLJK E\WH�

F\FOH WLPH �ORZ E\WH�

3ROOLQJ QRGH DGGUHVV

2SHUDWLRQ PRGH

1RW XVHG� 6\VWHP UHVHUYHG

/RFDO 8QLW 1R�

%DXG UDWH

��� 1RW XVHG �DOZD\V ��

'DWD OLQN PRGH

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH IRU WKH
DUHD ZLWK WKH VSHFLILHG QRGH
DGGUHVV�

1HWZRUN SDUWLFLSDWLRQ VWDWXV

3DUWLFLSDWLRQ VWDWXV IRU HDFK
QRGH ZLWK WKH VSHFLILHG QRGH
DGGUHVV�

�+H[� ���� 'DWD OLQN LQDFWLYH��

�+H[� ��� PV XQLWV

�+H[� ���� 1RW SDUWLFLSDWLQJ
LQ QHWZRUN�

%RDUG VWDWXV

7DEOH VWDWXV

%RDUG VHWWLQJV

E�� /RFDO QRGH GDWD
OLQNV

�+H[�

�� 1RW SDUWLFLSDWLQJ
�� 3DUWLFLSDWLQJ

2SHUDWLRQ PRGH ��,QDFWLYH
��0DQXDO VHWWLQJ
��$XWRPDWLF VHWWLQJ
�� /RFDO QRGH GDWD OLQN QRW SDUWLFLSDWLQJ
�$FWLYH GDWD OLQNV LQ QHWZRUN EXW
ORFDO QRGH LV QRW SDUWLFLSDWLQJ��

E�� E�� 3& VWDWXV �� ,QDFWLYH �� $FWLYH

E�� E�� 3&·V &38 8QLW HUURU ��1RUPDO ��(UURU

E�� E�� &RPPXQLFDWLRQV HUURU�� 1RUPDO �� (UURU

E�� E�� 'DWD OLQN SDUWLFLSDWLRQ �� 1RW LQ GDWD OLQN RU GDWD OLQN LQDFWLYH
�� ,Q GDWD OLQN

1RGH � 1RGH �

1RGH �

E�� %RDUG SDUWLFLSDWLRQ LQ QHWZRUN
�� 1RW SDUWLFLSDWLQJ �� 3DUWLFLSDWLQJ

E�� 1HWZRUN SDUDPHWHUV FRQVLVWHQF\ �� 0DWFK �� 1R PDWFK
E�� %RDUG DGGLWLRQ WR QHWZRUN

�� 1RW EHLQJ DGGHG �� %HLQJ DGGHG
1HWZRUN VWDWXV IODJV

E�� (UURU ORJ UHFRUG �� 1R ORJ �� /RJ H[LVWV
E�� 1RGH DGGUHVV GXSOLFDWH VHWWLQJ HUURU �� 1R HUURU �� (UURU
E�� &RPPXQLFDWLRQV FRQWUROOHU VHQG HUURU

�� 1R HUURU �� (UURU
E�� 3RZHU VXSSO\ VWDWXV
�� 3RZHU QRW EHLQJ VXSSOLHG
�� 3RZHU EHLQJ VXSSOLHG
�RQO\ �*�)��&/.���(�
E�� &RPPXQLFDWLRQV FRQWUROOHU KDUGZDUH HUURU

�� 1R HUURU �� (UURU

E�� ((3520 HUURU �� 1R HUURU �� (UURU
E�� 5RXWLQJ WDEOH HUURU �� 1R HUURU �� (UURU
E�� 'DWD OLQN WDEOH HUURU �� 1R HUURU �� (UURU
E�� 1HWZRUN SDUDPHWHU HUURU �� 1R HUURU �� (UURU

E�� E�� 2IIVHW HUURU �� 1R HUURU �� (UURU
E�� E�� ,QVXIILFLHQW �VKRUW� UHFHLYH DUHD �� 1R HUURU �� (UURU
E�� E�� 5HPDLQLQJ UHFHLYH DUHD �� 1R HUURU �� (UURU
E�� E�� 1RW VHW

E�� 3ROOHG�SROOLQJ QRGH
�� 3ROOHG QRGH �� 3ROOLQJ QRGH

%DXG UDWH �� ��� .ESV
�� � 0ESV
�� � 0ESV

�+H[�

1RGH �

1RGH �� 1RGH ��

1RGH �

1RGH �1RGH �

1RGH �� 1RGH ��

1RGH �

�

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH IRU WKH
DUHD ZLWK WKH VSHFLILHG WKH
QRGH DGGUHVV�

1RW XVHG� 6\VWHP UHVHUYHG

1RW XVHG� 6\VWHP UHVHUYHG

�

� �

�� �� ��

�+H[�

�� 1RW SDUWLFLSDWLQJ LQ GDWD OLQN RU GDWD OLQN LQDFWLYH�
�� 3DUWLFLSDWLQJ LQ GDWD OLQN

1RWH �� %HIRUH XVLQJ 67$786 5($' ��� +H[�� EH VXUH WR DOORFDWH PHPRU\ WR WKH
VWDWXV DUHD�

�� 'DWD OLQN VWDWXV � DQG GDWD OLQN VWDWXV � DUH YDOLG RQO\ ZKHQ WKH ORFDO QRGH LV
SDUWLFLSDWLQJ LQ WKH GDWD OLQNV�

�� )RU DOO &RQWUROOHU /LQN 6XSSRUW %RDUG QRGHV� WKH IROORZLQJ VWDWXV ZLOO DOZD\V
H[LVWV LQ GDWD OLQN VWDWXV ��
3& RSHUDWLRQ� � �DFWLYH� DQG 3& HUURU� � �QRUPDO��

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ 67$786 5($' ���
+H[� LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ 3DUDPHWHU HUURU�

5HVSRQVHV



���6HFWLRQ'ULYHU &DOOV

��

����� 1(7:25. $''�5(029( ³ �� +H[
7KH 1(7:25. $''�5(029( ��� +H[� GULYHU FDOO LV XVHG WR DGG WKH 6XSSRUW
%RDUG WR WKH QHWZRUN RU UHPRYH LW IURP WKH QHWZRUN�

$; � ���� +H[
%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�
&; � ���� +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�
'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�
,17 �� +H[

8VHU &RPPDQG 3DFNHW
2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� $GG�UHPRYH FRPPDQG ,1
�� 5HVSRQVH 287

7KH SDUDPHWHUV IRU 1(7:25. $''�5(029( ��� +H[� DUH GHVFULEHG LQ WKH
IROORZLQJ WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
$GG�UHPRYH FRPPDQG �� +H[� $GG

�� +H[� 5HPRYH

:KHQ 1(7:25. $''�5(029( ��� +H[� LV H[HFXWHG� QHWZRUN FRPPXQLFD�
WLRQV DUH HLWKHU VWDUWHG RU VWRSSHG�
,I WKH 1HWZRUN LV OHIW ZKLOH GDWD OLQNV DUH DFWLYH� WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG·V GDWD OLQNV ZLOO VWRS�

1RWH :KHQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV DFWLQJ DV WKH SROOLQJ QRGH DQG GDWD
OLQNV DUH DFWLYH� ZDLW � VHFRQGV DIWHU OHDYLQJ WKH QHWZRUN EHIRUH DGGLQJ WKH
%RDUG WR WKH QHWZRUN DJDLQ�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ 1(7:25. $''�5(�
029( ��� +H[� LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ 3DUDPHWHU HUURU�

����� '$7$ /,1. 5($' � ³ �� +H[
7KH '$7$ /,1. 5($' � ��� +H[� GULYHU FDOO LV XVHG WR UHDG GDWD IURP WKH GDWD
OLQN DUHD� '$7$ /,1.5($' � ��� +H[� FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH
KDV QRW EHHQ VHW LQ WKH &RQWUROOHU /LQN %,26 RSWLRQ�

$; � ���� +H[
%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�
&; � ���% +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�
'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�
,17 �� +H[

&DOO 3URFHGXUH

3DUDPHWHUV

'HVFULSWLRQ

5HVSRQVHV

&DOO 3URFHGXUH



���6HFWLRQ'ULYHU &DOOV

��

8VHU &RPPDQG 3DFNHW
2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� 5HDG VWDUW DGGUHVV �/RZ� ,1
�� �+LJK� ,1
�� 5HDG GDWD VWRUDJH DGGUHVV 2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� 5HDG GDWD VWRUDJH DGGUHVV 6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 1R� RI E\WHV RI GDWD UHDG �/RZ� ,1
�� �+LJK� ,1
�� 5HDG QRGH DGGUHVV ,1
�$ 5HVSRQVH 287

7KH UHDG GDWD VWRUDJH DUHD FRQWDLQV DOO GDWD �1R� RI E\WHV RI GDWD UHDG� IURP WKH
UHDG GDWD VWRUDJH VWDUW DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� 5HDG GDWD :RUG GDWD �ELWV �� WR �� 287
�� :RUG GDWD �ELWV � WR �� 287
� �
� �

�Q��� 5HDG GDWD :RUG GDWD �ELWV �� WR �� 287
�Q��� :RUG GDWD �ELWV � WR �� 287

Q� 7RWDO 1R� RI E\WHV UHDG�

7KH SDUDPHWHUV IRU '$7$ /,1. 5($' � ��� +H[� DUH GHVFULEHG LQ WKH IROORZLQJ
WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[ �IL[HG�
5HDG VWDUW DGGUHVV ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN

DUHD IRU HDFK QRGH�

(YHQ QXPEHUHG E\WHV ���� WR ��&( +H[ �� WR �����

,I RGG QXPEHUHG E\WHV DUH VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

1R� RI E\WHV UHDG (YHQ QXPEHUHG E\WHV IURP ���� WR ��'� +H[ �� WR
�������

0D[LPXP 1R� RI VHQG ZRUGV� ����� ZRUGV� � ZRUG RI
GDWD SHU � E\WHV�

,I DQ RGG QXPEHU RI E\WHV LV VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

5HDG GDWD VWRUDJH
DGGUHVV

6SHFLILHV WKH VWDUW DGGUHVV RI WKH ´UHDG GDWD VWRUDJH
DGGUHVVµ DV D VHJPHQW RIIVHW�

5HDG QRGH DGGUHVV �� WR �� +H[ �� WR ���

:KHQ '$7$ /,1. 5($' � ��� +H[� LV H[HFXWHG� WKH QXPEHU RI E\WHV RI GDWD
VSHFLILHG E\ WKH 1R� RI E\WHV UHDG SDUDPHWHU ZLOO EH UHDG IURP WKH GDWD OLQN DUHD
EHJLQQLQJ DW WKH DGGUHVV VSHFLILHG E\ WKH UHDG VWDUW DGGUHVV SDUDPHWHU DQG
VWRUHG LQ DQ LQWHUQDO EXIIHU� ,I WKH GDWD OLQNV DUH DFWLYH� WKLV GDWD ZLOO EH UHIOHFWHG LQ
WKH GDWD OLQN DUHDV RI RWKHU QRGHV�
:KHQ GDWD LV UHDG XVLQJ WKLV GULYHU FDOO� UHFHLYH GDWD FDQQRW EH UHDG DJDLQ RQFH
LW KDV EHHQ UHDG XQWLO QHZ GDWD KDV EHHQ UHFHLYHG �QHZ GDWD LV XVXDOO\ UHFHLYHG

5HDG 'DWD 6WRUDJH $UHD

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ'ULYHU &DOOV

���

DIWHU RQH WUDQVPLVVLRQ F\FOH�� ,I DWWHPSWV DUHPDGH WR UHDG WKH VDPH GDWD FRQWLQ�
XRXVO\� DQ HUURU �QR UHFHLYH GDWD� ZLOO UHVXOW�
,Q WKH H[DPSOH EHORZ� WKH P ZRUGV RI WKH GDWD OLQN DUHD DOORFDWHG WR QRGH � DUH
UHDG� 7KHUH DUH Q ZRUGV DOORFDWHG WR QRGHV � DQG �� VR WKH UHDG VWDUW DGGUHVV
SDUDPHWHU LV VHW WR � � Q E\WHV� $OO P ZRUGV ZLOO EH UHDG� VR WKH 1R� RI E\WHV UHDG
SDUDPHWHU LV VHW WR � � P E\WHV�

���

���

����

1RGH DGGUHVV ��

1RGH DGGUHVV �

1RGH DGGUHVV �

2IIVHW
DGGUHVV

5HDG VWDUW
DGGUHVV

$UHD �

$UHD �

1R� RI
UHDG
E\WHV

'DWD OLQN DUHD
RI WKH
VSHFLILHG QRGH
DGGUHVV
������ ZRUGV
 ����� E\WHV�

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

1RWH �� %HIRUH XVLQJ '$7$ /,1. 5($' � ��� +H[�� EH VXUH WR DOORFDWH HQRXJK
PHPRU\ IRU WKH UHDG GDWD VWRUDJH DUHD�

�� ,I D GDWD OLQN FDFKH KDV QRW EHHQ VHW XVLQJ WKH&RQWUROOHU /LQN%,26 RSWLRQ IRU
LQ WKH &21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��

�� :KHQ '$7$ /,1. 5($' � ��� +H[� LV XVHG WR UHDG SDUW RI WKH UHFHLYH GDWD�
WKH UHPDLQLQJ XQUHDG GDWD FDQQRW EH UHDG XQWLO QHZ GDWD KDV EHHQ UHFHLYHG�
$OZD\V EH VXUH WR UHDG DOO QHFHVVDU\ GDWD DW RQH WLPH�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ '$7$ /,1. 5($' �
��� +H[� LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ 1R UHFHLYH GDWD
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ &RPPDQG FDQQRW EH H[HFXWHG�
�� +H[ 3DUDPHWHU HUURU�

'$7$ /,1. :5,7( � ��� +H[�

����� '$7$ /,1. :5,7( � ³ �� +H[
7KH'$7$ /,1.:5,7( � ���+H[� GULYHU FDOO LV XVHG WR ZULWH GDWD WR WKH GDWD OLQN
DUHD� '$7$ /,1. :5,7( � ��� +H[� FDQ EH XVHG RQO\ ZKHQ D GDWD OLQN FDFKH
KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ�

$; � ���� +H[
%; � )LOH KDQGOH �WKH UHWXUQ YDOXH ZKHQ D ILOH LV RSHQHG�
&; � ���% +H[ �7RWDO QXPEHU RI E\WHV LQ XVHU FRPPDQG SDFNHW�
'6�'; � 7KH ILUVW DGGUHVV VWRULQJ WKH FRPPDQG SDFNHW �VHJPHQW�RIIVHW�
,17 �� +H[

5HVSRQVHV

5HODWHG &RPPDQGV

&DOO 3URFHGXUH



���6HFWLRQ'ULYHU &DOOV

���

8VHU &RPPDQG 3DFNHW
2IIVHW�
%\WHV

&RQWHQW

�� �� +H[ �IXQFWLRQ FRGH� ,1
�� :ULWH VWDUW DGGUHVV �/RZ� ,1
�� �+LJK� ,1
�� :ULWH GDWD VWRUDJH DGGUHVV 2IIVHW �/RZ� ,1
�� �+LJK� ,1
�� :ULWH GDWD VWRUDJH DGGUHVV 6HJPHQW �/RZ� ,1
�� �+LJK� ,1
�� 1R� RI E\WHV RI ZULWH GDWD �/RZ� ,1
�� �+LJK� ,1
�� :ULWH QRGH DGGUHVV ,1
�$ 5HVSRQVH 287

7KHZULWH GDWD VWRUDJH DUHD FRQWDLQV DOO GDWD �1R� RI E\WHV RI ZULWH GDWD� IURP WKH
ZULWH GDWD VWRUDJH DGGUHVV�

2IIVHW�
%\WHV

&RQWHQW

�� :ULWH GDWD :RUG GDWD �ELWV �� WR �� 287
�� :RUG GDWD �ELWV � WR �� 287
� �
� �

�Q��� :RUG GDWD �ELWV �� WR �� 287
�Q��� :RUG GDWD �ELWV � WR �� 287

Q� 7RWDO 1R� RI E\WHV ZULWWHQ�

7KH SDUDPHWHUV IRU '$7$ /,1.:5,7( � ��� +H[� DUH GHVFULEHG LQ WKH IROORZLQJ
WDEOH�

3DUDPHWHU )XQFWLRQ
)XQFWLRQ FRGH �� +H[
:ULWH VWDUW DGGUHVV ,QGLFDWHV WKH RIIVHW IURP WKH EHJLQQLQJ RI WKH GDWD OLQN

DUHD IRU HDFK QRGH�

(YHQ QXPEHUHG E\WHV ���� WR ��&( +H[ �� WR �����

,I RGG QXPEHUHG E\WHV DUH VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

1R� RI ZULWH E\WHV (YHQ QXPEHUHG E\WHV IURP ���� WR ��'� +H[ �� WR
�������

0D[LPXP 1R� RI VHQG ZRUGV� ����� ZRUGV� � ZRUG RI
GDWD SHU � E\WHV��

,I DQ RGG QXPEHU RU E\WHV LV VSHFLILHG� D SDUDPHWHU HUURU
ZLOO RFFXU�

:ULWH GDWD VWRUDJH
DGGUHVV

6SHFLILHV WKH VWDUW DGGUHVV RI WKH ´ZULWH GDWD VWRUDJH
DGGUHVVµ XVLQJ D VHJPHQW RIIVHW�

:ULWH QRGH DGGUHVV �� WR �� +H[ �� WR ���

:KHQ '$7$ /,1.:5,7( � ��� +H[� LV H[HFXWHG� WKH GDWD LQ WKH ZULWH GDWD VWRU�
DJH DUHD ZLOO EH ZULWWHQ WR WKH GDWD OLQN DUHD EHJLQQLQJ DW WKH DGGUHVV VSHFLILHG
E\ WKH ZULWH VWDUW DGGUHVV SDUDPHWHU� ,I WKH GDWD OLQNV DUH DFWLYH WKLV GDWD ZLOO EH
UHIOHFWHG LQ WKH GDWD OLQN DUHDV RI RWKHU QRGHV�

,Q WKH H[DPSOH EHORZ� GDWD IURP WKH ZOLQNEXI DUHD LV ZULWWHQ WR WKHPZRUGV RI WKH
GDWD OLQN DUHD DOORFDWHG WR WKH 6XSSRUW %RDUG �QRGH ��� 7KHUH DUH Q ZRUGV DOOR�

:ULWH 'DWD 6WRUDJH $UHD

3DUDPHWHUV

'HVFULSWLRQ



���6HFWLRQ'ULYHU &DOOV

���

FDWHG WR QRGHV � DQG �� VR WKH ZULWH VWDUW SDUDPHWHU LV VHW WR � � Q E\WHV� $OO P
ZRUGV ZLOO EH ZULWWHQ� VR WKH 1R� RI ZULWH E\WHV SDUDPHWHU LV VHW WR � � P E\WHV�

���

���

����

1RGH DGGUHVV ��

'DWD OLQN DUHD
RI WKH
VSHFLILHG QRGH
DGGUHVV
������ ZRUGV
 ����� E\WHV�

2IIVHW
DGGUHVV

1RGH DGGUHVV �

1RGH DGGUHVV �

$UHD �

$UHD �:ULWH VWDUW
DGGUHVV

1R� RI
ZULWH
E\WHV

(YHQ�QXPEHUHG E\WHV FRUUHVSRQG WR WKH OHIWPRVW E\WH RI ZRUGV� DQG RGG�QXP�
EHUHG E\WHV FRUUHVSRQG WR WKH ULJKWPRVW E\WH RI ZRUGV� DV VKRZQ EHORZ�

(YHQ�QXPEHUHG E\WH

�� � � �

2GG�QXPEHUHG E\WH

WR WR%LW�

1RWH �� 'DWD VKRXOG EHZULWWHQ RQO\ WR WKH VHQG DUHD RI WKH GDWD OLQN DUHD DOORFDWHG WR
WKH 6XSSRUW %RDUG�

�� ,I D GDWD OLQN FDFKH KDV QRW EHHQ VHW XVLQJ WKH &RQWUROOHU /LQN %,26 RSWLRQ LQ
WKH &21),*�6<6 ILOH� DQ HUURU ZLOO RFFXU �FRPPDQG FDQQRW EH H[HFXWHG��

�� 7KHPD[LPXP GDWD OLQN DUHD VL]H SHU QRGH LV ����� E\WHV ������ ZRUGV�� 'R
QRW H[FHHG WKLV OLPLW ZKHQ ZULWLQJ GDWD�

7KH IROORZLQJ WDEOH VKRZV WKH SRVVLEOH UHVSRQVHV ZKHQ '$7$ /,1. :5,7( �
��� +H[� LV H[HFXWHG�

5HVSRQVH 0HDQLQJ
�� +H[ 7KH FRPPDQG ZDV H[HFXWHG QRUPDOO\�
�� +H[ $ 6XSSRUW %RDUG HUURU KDV RFFXUUHG�
�� +H[ &RPPDQG FDQQRW EH H[HFXWHG�
�� +H[ 3DUDPHWHU HUURU�

'$7$ /,1. 5($' � ��� +H[�

5HVSRQVHV

5HODWHG &RPPDQGV



���

6(&7,21 �
'DWD /LQNV

7KLV VHFWLRQ GHVFULEHV KRZ WR XVH GDWD OLQNV LQ D &RQWUROOHU /LQN 1HWZRUN�

��� :KDW $UH 'DWD /LQNV" ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LIIHUHQFHV %HWZHHQ 0DQXDO DQG $XWRPDWLF 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � �

��� 6HWWLQJ 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HOHFWLQJ 0DQXDO RU $XWRPDWLF 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0DQXDO 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0DQXDO 6HWWLQJ ([DPSOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $XWRPDWLF 6HWWLQJ� ´6HOHFW $OOµ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $XWRPDWLF 6HWWLQJ ([DPSOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ D 3URJUDPPLQJ 'HYLFH RU D /DGGHU 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ ),16 &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &KHFNLQJ 'DWD /LQN 6WDWXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /(' ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 6WDWXV $UHD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ E\ 0DQLSXODWLQJ %LW�:RUG 6WDWXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ:KDW $UH 'DWD /LQNV"

���

��� :KDW $UH 'DWD /LQNV"
'DWD OLQNV DXWRPDWLFDOO\ H[FKDQJH GDWD LQ WKH SUHVHW DUHDV EHWZHHQ QRGHV �3&V
DQG�RU FRPSXWHUV� RQ RQH QHWZRUN� 'DWD OLQNV FDQ EH IUHHO\ FUHDWHG IRU&���+;�
+*�+( 3&V� &9�VHULHV 3&V� &6��VHULHV 3&V� DQG ,%0 3&�$7 RU FRPSDWLEOH
FRPSXWHUV�
7ZR GDWD OLQN DUHDV� DUHD � DQG DUHD �� FDQ EH VHW IRU HDFK QRGH� 'DWD OLQNV FDQ
EH VHW LQ HLWKHU RI WKH IROORZLQJ ZD\V�
� 'DWD OLQN DUHDV FDQ EH PDQXDOO\ VHW E\ LQSXWWLQJ GDWD OLQN WDEOHV WKURXJK &RQ�
WUROOHU /LQN 6XSSRUW 6RIWZDUH� 'DWD OLQN WDEOHV DUH FUHDWHG WR GHILQH WKH GDWD
OLQNV� 7KHVH WDEOHV HQDEOH IUHH DOORFDWLRQ RI GDWD OLQN DUHDV�

� 'DWD OLQNV FDQ EH VHW DXWRPDWLFDOO\ IURP D 3URJUDPPLQJ 'HYLFH� :LWK DXWR�
PDWLFDOO\ VHW GDWD OLQNV� DOO OLQN DUHDV DUH WKH VDPH VL]H�

%RWK DXWRPDWLF VHWWLQJ DQG PDQXDO VHWWLQJ FDQQRW EH XVHG WRJHWKHU LQ WKH VDPH
QHWZRUN� 7KH IROORZLQJ UXOHV DSSO\ WR WKHVH WZR PHWKRGV RI VHWWLQJ GDWD OLQNV�
� 'DWD OLQNV DUH HQDEOHG FRQFXUUHQWO\ IRU DUHD � DQG DUHD ��
� 6HSDUDWH VHWWLQJV �ILUVW OLQN ZRUGV DQG VHQG DUHD VL]H� DUH PDGH LQ DUHD � DQG
DUHD �� 7KH VHTXHQFHV RI VHQG DQG UHFHLYH ZRUGV DUH WKH VDPH LQ DUHD � DQG
DUHD ��

� 1RW DOO QRGHV PXVW SDUWLFLSDWH LQ WKH GDWD OLQNV�

0DQXDOO\ 6HWWLQJ 'DWD /LQNV

� �

� �

� �

� �
$UHD �

� �

� �

� �

� �

� �

� �
$UHD �

� �

� �

� �

� �

� �

� �
$UHD �

� �

� �

� � � �
$UHD �

� � � �

6HQG RQO\

([DPSOH �� 7KH RUGHU RI VHQG DQG UHFHLYH
QRGHV LV IUHH�

([DPSOH �� 6RPH QRGHV FDQ VHQG GDWD
ZLWKRXW UHFHLYLQJ GDWD�

� � � �
$UHD �

� �� �

� �� �

� � � �
$UHD �

� �

� �

� �
$UHD �

� �
� �

� �

� � � �
$UHD �

� � � �

5HFHLYH RQO\

5HFHLYH RQO\

6HYHUDO ZRUGV
IURP WKH EHJLQ�
QLQJ RI DUHD

([DPSOH �� 6RPH QRGHV FDQ UHFHLYH
GDWD ZLWKRXW VHQGLQJ GDWD�

([DPSOH �� $ QRGH FDQ UHFHLYH RQO\ D
VSHFLILHG QXPEHU RI ZRUGV IURP
WKH EHJLQQLQJ RI DQ DUHD�

0DQXDOO\ VHW GDWD OLQNV DUH XVHG WR FUHDWH IOH[LEOH GDWD OLQNV WKDW PHHW WKH QHHGV
RI WKH LQGLYLGXDO V\VWHP�
� 'DWD OLQNV DUH VHW LQ WKH &RQWUROOHU /LQN 8QLW RU %RDUG RI HDFK QRGH XVLQJ WKH
&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH RU &;�3URJUDPPHU�

� $W 3&V� DUHD � DQG DUHD � FDQ EH VHOHFWHG IURP PHPRU\ DUHDV� LQFOXGLQJ WKH
'0 $UHD DQG (0 $UHD�

� $ VHQG DUHD DQG LWV VL]H FDQ EH DOORFDWHG IUHHO\ IRU HDFK QRGH�
� 7KH VHTXHQFH RI UHFHLYH QRGHV FDQ EH FKDQJHG�
� 1RGHV FDQ EH VHW WKDW RQO\ VHQG RU RQO\ UHFHLYH GDWD�
� 2QO\ SDUW RI VHQG GDWD FDQ EH UHFHLYHG DQG DQ RIIVHW FDQ EH XVHG WR VSHFLI\ WKH
EHJLQQLQJ RI WKH GHVLUHG SDUW�



���6HFWLRQ:KDW $UH 'DWD /LQNV"

���

7KH IROORZLQJ RSWLRQV FDQ EH VHW ZKHQ PDQXDOO\ VHWWLQJ GDWD OLQNV�
2IIVHWV
'DWD RI RQO\ WKH VSHFLILHG QXPEHU RI ZRUGV FDQ EH UHFHLYHG VWDUWLQJ IURP WKH
VSHFLILHG ZRUG SRVLWLRQ� 7KH VWDUWLQJ ZRUG LV VHW DV DQ RIIVHW IURP WKH EHJLQQLQJ
RI WKH VHQG GDWD� 7KH IROORZLQJ LV DQ H[DPSOH�

� �

� �
��

� � � �
$UHD �

� �

� �
$UHD �

� �

� �

6SHFLILHG SRVLWLRQ LQ UHODWLRQ WR WKH OHDGLQJ ZRUG

6SHFLILHG QXPEHU RI ZRUGV

6SHFLILHG SRVLWLRQ LQ UHODWLRQ WR WKH OHDGLQJ ZRUG

6SHFLILHG QXPEHU RI ZRUGV

(DV\ 6HWWLQJ� ´6HW $OOµ
7KH VHQG GDWD DUHDV RI DOO QRGHV FDQ EH VHW WR WKH VDPH VL]H �VDPH DV IRU DXWR�
PDWLF VHWWLQJ GHVFULEHG QH[W��

1RWH (DV\ 6HWWLQJ DSSHDUV DV ´6HW $OOµ RQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG VFUHHQ�

$XWRPDWLFDOO\ 6HWWLQJ 'DWD /LQNV

$UHD �
�'DWD PHPRU\�

1RGH �� 1RGH ��
1RGH
��

� �

� �

� �

� �

� �

� �

� �

� �

� �
$UHD �
�%LW DUHDV�

� �

� �

� �

� �

� �

� �

� �

� �

� �

([DPSOH

$XWRPDWLF VHWWLQJ FDQ EH XVHG WR FUHDWH VLPSOH GDWD OLQNV�
� 8VLQJ D 3URJUDPPLQJ 'HYLFH �VXFK DV D 3URJUDPPLQJ &RQVROH�� VHW WKH DXWR�
PDWLF GDWD OLQN PRGH LQ WKH '0 SDUDPHWHU DUHD RI WKH VWDUWXS QRGH�

� $UHD � FDQ EH VHOHFWHG IURP ELW DUHDV �L�H�� ,5� &,2� DQG /5 DUHDV� DQG DUHD �
FDQ EH VHOHFWHG IURP 'DWD 0HPRU\�

� $ FRPSXWHU FDQQRW EH XVHG DV WKH VWDUWXS QRGH LI GDWD OLQNV DUH EHLQJ DXWRPDW�
LFDOO\ VHW� :KHQ DXWRPDWLFDOO\ VHWWLQJ GDWD OLQNV� FRPSXWHUV FDQ RQO\ SDUWLFL�
SDWH LQ WKH GDWD OLQNV�

� 7KH PD[LPXP QXPEHU RI VHQG�UHFHLYH ZRUGV LV ����� ZKHQ GDWD OLQNV DUH
DXWRPDWLFDOO\ VHW� HYHQ IRU FRPSXWHUV� 7KLV LV EHFDXVH FRPSXWHUV UHOD\ RQ WKH
&RQWUROOHU /LQN 8QLW VHWWLQJV LQ WKH VWDUWXS QRGH�

� ,Q DUHDV � DQG � VHQG DUHDV IRU HDFK QRGH DUH RI WKH VDPH VL]H�
� 6HQG QRGHV DUH LQ WKH VDPH DVFHQGLQJ RUGHU DV QRGH QXPEHUV�
� ,W LV QRW SRVVLEOH WR UHFHLYH RQO\ D SDUW RI VHQG GDWD�

0DQXDO 6HWWLQJ 2SWLRQV



���6HFWLRQ:KDW $UH 'DWD /LQNV"

���

� $OO QRGHV FDQ EH VSHFLILHG WR HLWKHU SDUWLFLSDWH RU QRW SDUWLFLSDWH LQ WKH GDWD OLQN�

� 7KH GDWD OLQN DUHDV DUH H[DFWO\ WKH VDPH DQG FRPPRQ WR DOO QRGHV SDUWLFLSDW�
LQJ LQ WKH GDWD OLQNV�

1RWH 7KH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH FRQWDLQV D IXQFWLRQ FDOOHG
´(DV\ 6HWWLQJµ WKDW FDQ EH XVHG ZLWKLQ WKH PDQXDO GDWD OLQN PRGH WR
UHJLVWHU WKH VDPH GDWD OLQNV DV DXWRPDWLF VHWWLQJ� 7KLV (DV\ 6HWWLQJ
FDQ EH XVHG ILUVW� DQG WKHQ WKH VHQG VL]H RI HDFK QRGH DQG RWKHU VHW�
WLQJV FDQ EH FKDQJHG DV UHTXLUHG�

8VLQJ 2IIVHWV
)RU DXWRPDWLFDOO\ VHW GDWD OLQNV� DOO RI WKH VHQG ZRUGV WUDQVPLWWHG E\ D QRGH DUH
UHFHLYHG E\ RWKHU QRGHV ZLWK QR FKDQJH LQ VL]H� )RU PDQXDOO\ VHW GDWD OLQNV� WKH
VL]H RI D UHFHLYH DUHD FDQ EH UHVWULFWHG E\ VSHFLI\LQJ D QXPEHU RI ZRUGV IURP WKH
EHJLQQLQJ ZRUG RI WKH ZRUGV VHQW E\ DQRWKHU QRGH�

� �

� �

� �

� �

� �

� �

� �

� �

� �

� � � �

� �

� �

� � � �

� �

� �

� �

� � � � � �

� � � � � �0DQXDOO\ VHW
GDWD OLQNV

$ QRGH FDQ VSHFLI\ WKH QXPEHU RI
ZRUGV WR UHFHLYH IURP WKH EHJLQ�
QLQJ VHQG ZRUG�

$XWRPDWLFDOO\ VHW
GDWD OLQNV

+RZHYHU� WKH DERYH V\VWHP GRHV QRW JXDUDQWHH WKDW RQO\ WKH GHVLUHG ZRUGV ZLOO
EH UHFHLYHG DQG WKHUH LV D JRRG FKDQFH WKDW XQQHFHVVDU\ GDWD ZLOO DOVR EH
UHFHLYHG�

2IIVHWWLQJ HQDEOHV VSHFLILFDWLRQ RI D PRUH VSHFLILF UDQJH RI UHFHLYH GDWD E\ LQGL�
FDWLQJ ERWK WKH QXPEHU RI ZRUGV DQG WKH VWDUWLQJ ZRUG SRVLWLRQ IURP WKH EHJLQ�
QLQJ RI WKH DUHD� 7KH RIIVHW UHIHUV WR WKH VWDUWLQJ ZRUG SRVLWLRQ FRXQWHG IURP WKH
EHJLQQLQJ RI WKH DUHD�

� �

� �

� �

� �

� � � �

� �
� �

� �
2IIVHW IURP WKH EHJLQQLQJ

1XPEHU RI ZRUGV WR EH UHFHLYHG

5HVWULFWHG UHFHSWLRQ
IURP QRGH � E\
VSHFLI\LQJ DQ RIIVHW

5HVWULFWHG UHFHSWLRQ
IURP QRGH � E\
VSHFLI\LQJ DQ RIIVHW

� � � � � �



���6HFWLRQ:KDW $UH 'DWD /LQNV"

���

$SSOLFDWLRQ ([DPSOH RI 8VLQJ 2IIVHWV
,Q WKH IROORZLQJ H[DPSOH� WKH VHQG GDWD IURP QRGH � LV VSOLW LQWR WKUHH SDUWV DQG
HDFK SDUW LV UHFHLYHG E\ D GLIIHUHQW QRGH� L�H�� HDFK RI WKH RWKHU QRGHV UHFHLYHV
RQO\ SDUW RI WKH VHQG GDWD IURP QRGH �� 7KLV HQDEOHV HIIHFWLYH XVH RI GDWD OLQN
PHPRU\ DUHDV ZLWKRXW ZDVWLQJ VSDFH� ,Q WKLV ZD\� D W\SH RI PHVVDJH VHUYLFH
�L�H�� VSHFLILF GDWD WR D VSHFLILF QRGH� FDQ EH DFKLHYHG WKURXJK GDWD OLQNV�

� � � � � � � �

6HQG GDWD RI QRGH �

����� 'DWD /LQN 6SHFLILFDWLRQV
,WHP 'HVFULSWLRQ

1R� RI GDWD OLQN QRGHV �� PD[�� � PLQ�
1XPEHU RI GDWD OLQN
ZRUGV

1XPEHU RI VHQG�UHFHLYH ZRUGV SHU QRGH �WRWDO RI DUHD � DQG DUHD �� �

&6�� 8S WR ������
&���+;�+*�+(� &9� 8S WR �����

,%0 RU FRPSDWLEOH� 0DQXDO VHWWLQJ� 8S WR ������
$XWRPDWLF VHWWLQJ� 8S WR �����

1XPEHU RI VHQG ZRUGV SHU QRGH
�WRWDO RI DUHD � DQG DUHD ��� 8S WR �����

$OORFDWLRQ RI GDWD OLQN
DUHDV

0DQXDO
VHWWLQJ

$UHD �� �� %LW DUHD �,5� &,2� DQG /5 $UHDV�
'DWD 0HPRU\ �'0 DQG (0 $UHDV�

+RZHYHU� DUHD � DQG DUHD � FDQQRW EH VHW LQ WKH VDPH PHPRU\ DUHD�
$XWRPDWLF
VHWWLQJ

$UHD �� ,5� &,2� RU /5 $UHD

$UHD �� 'DWD 0HPRU\ �'0 DQG (0 $UHDV�



���6HFWLRQ6HWWLQJ 'DWD /LQNV

���

����� 'LIIHUHQFHV %HWZHHQ 0DQXDO DQG $XWRPDWLF 6HWWLQJ
,WHP 0DQXDO VHWWLQJ $XWRPDWLF VHWWLQJ

'HWHUPLQDWLRQ RI QRGHV
SDUWLFLSDWLQJ LQ D GDWD
OLQN

'HWHUPLQHG E\ VHWWLQJ GDWD OLQN WDEOHV� 'HWHUPLQHG E\ WKH GDWD OLQN SDUDPHWHUV
VHW LQ WKH GDWD OLQN VWDUWXS QRGH �WKH
QRGH XVHG WR VWDUW WKH GDWD OLQNV��

'DWD OLQN VHWWLQJV 6HW LQ GDWD OLQN WDEOHV WKDW DUH VHW LQ WKH
QRGHV WR SDUWLFLSDWH LQ GDWD OLQNV�

'HWHUPLQHG E\ WKH GDWD OLQN SDUDPHWHUV
VHW LQ WKH GDWD OLQN VWDUWXS QRGH �WKH
QRGH XVHG WR VWDUW WKH GDWD OLQNV��

'DWD OLQN DUHDV � DQG � ,Q HDFK QRGH� DUHD � DQG DUHD � DUH
VHOHFWHG IURP ELW DUHDV �,5� &,2� DQG /5
$UHDV� DQG 'DWD 0HPRU\ �'0 DQG (0
$UHDV��

+RZHYHU� DUHDV � DQG � FDQQRW EH VHW LQ
WKH VDPH PHPRU\ DUHD�

$UHD � LV VHOHFWHG IURP ELW DUHDV �,5�
&,2� DQG /5 $UHDV� DQG DUHD � LV
VHOHFWHG IURP 'DWD 0HPRU\ �'0 DQG (0
$UHDV��

5HIUHVK VWDUWLQJ ZRUG &DQ EH VHW IUHHO\ LQ HDFK QRGH� �6HH
QRWH D��

&DQ EH VHW IUHHO\� �6HH QRWH D��

'DWD OLQN VWDWXV DUHD 6HOHFWHG IURP ELW DUHDV �,5� &,2� DQG /5
$UHDV� DQG 'DWD 0HPRU\ �'0 DQG (0
$UHDV� LQ HDFK QRGH�

6HOHFWHG IURP ELW DUHDV �,5 RU &,2
$UHDV��

5HIUHVK VHTXHQFH &DQ EH VHW LQ HDFK QRGH IUHHO\� 1RGH DGGUHVVHV DUH LQ DVFHQGLQJ RUGHU�
'DWD UHFHSWLRQ ,W LV SRVVLEOH WR VHW LQ HDFK QRGH ZKHWKHU

WKH HQWLUH GDWD RU D SDUW RI WKH GDWD VHQW
IURP DQRWKHU QRGH LV UHFHLYHG� ,W LV DOVR
SRVVLEOH WR QRW UHFHLYH WKH GDWD VHQW IURP
D VSHFLILF QRGH� �6HH QRWH E��

7KH HQWLUH GDWD VHQW IURP HDFK QRGH WKDW
LV SDUWLFLSDWLQJ LQ WKH GDWD OLQN LV
UHFHLYHG�

'DWD WUDQVPLVVLRQ 7KH VHQG VL]HV FDQ EH VHW IUHHO\ LQ HDFK
QRGH� ,W LV DOVR SRVVLEOH IRU FHUWDLQ QRGH
QRW WR VHQG GDWD� �6HH QRWH E��

,Q DUHD � DQG DUHD �� GDWD VHQG VL]HV DUH
WKH VDPH LQ HDFK QRGH�

1RWH D� 7KH IROORZLQJ DUH WUXH IRU FRPSXWHU QRGHV �L�H�� FRPSXWHUV ZLWK D
&RQWUROOHU /LQN 6XSSRUW %RDUG PRXQWHG��

� 7KH GDWD OLQN VWDUWLQJ SRVLWLRQ LV IL[HG�
� %HFDXVH DUHDV VXFK DV ELW DUHDV DQG '0 DUH QRW DYDLODEOH� DUHDV
PXVW EH PDGH DYDLODEOH RQ WKH FRPSXWHU IRU OLQNLQJ�

� $XWRPDWLFDOO\ VHW GDWD OLQNV FDQQRW EH VWDUWHG IURP WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG�

� 7KH &RQWUROOHU /LQN 6XSSRUW %RDUG FDQ SDUWLFLSDWH LQ DXWRPDWL�
FDOO\ VHW GDWD OLQNV�

E� ,I GDWD OLQNV DUH PDQXDOO\ VHW� VHQG�UHFHLYH DUHD FDQ EH VHOHFWHG
LQ HDFK QRGH� DOORZLQJ VHQG�UHFHLYH JURXSV WR EH FUHDWHG ZLWKLQ
WKH QHWZRUN LQ DUHD � DQG DUHD �� DV VKRZQ EHORZ�

�� �� ��
�� �� ��$UHD �

�� �� �� ��

��
��

*URXS *URXS

��� 6HWWLQJ 'DWD /LQNV
����� 6HOHFWLQJ 0DQXDO RU $XWRPDWLF 6HWWLQJ

6SHFLI\ HLWKHU WKH PDQXDO RU DXWRPDWLF GDWD OLQN PRGH LQ WKH IROORZLQJ '0
SDUDPHWHU DUHD RI WKH 3&·V &38 8QLW RI WKH VWDUWXS QRGH� XVLQJ D 3& 3URJUDP�
PLQJ 'HYLFH�

1RWH �� 7KH GDWD OLQNPRGH FDQ RQO\ EH VSHFLILHG LQ WKH &RQWUROOHU /LQN 8QLW� 5HIHU WR
WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ 0DQXDO �:���� IRU PRUH GHWDLOV�



���6HFWLRQ6HWWLQJ 'DWD /LQNV

���

�� :KHQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG KDV EHHQ VHW DV WKH VWDUWXS QRGH�
GDWD OLQNV PXVW EH PDQXDOO\ VHW�

�� $ GDWD OLQN PRGH FDQ EH VHW LQ D GDWD OLQN VWDUWXS QRGH RQO\� 7KH GDWD OLQN
PRGH VHWWLQJ LV GHWHUPLQHG E\ WKH GDWD OLQN PRGH RI WKH VWDUWXS QRGH HYHQ LI
WKH GDWD OLQN PRGH VHWWLQJV RI WKH QRGHV SDUWLFLSDWLQJ LQ WKH GDWD OLQNV DUH
GLIIHUHQW IURP WKH VHWWLQJV LQ WKH VWDUWXS QRGH�

�� ,Q PDQXDO VHWWLQJ� D GDWD OLQN WDEOH PXVW EH VHW LQ WKH GDWD OLQN VWDUWXS QRGH
DQG LQ DXWRPDWLF VHWWLQJ� DXWRPDWLF GDWD OLQN VHWWLQJ SDUDPHWHUVPXVW EH VHW
LQ WKH GDWD OLQN VWDUWXS QRGH� 'DWD OLQNVZLOO QRW EH VWDUWHG XQOHVV WKH VHWWLQJV
DUH FRUUHFW�

����� 0DQXDO 6HWWLQJ
7UDQVIHU WKH GDWD OLQN WDEOHV WKDW ZHUH FUHDWHG RQ WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH WR WKH &RQWUROOHU /LQN 8QLW DQG WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DW DOO
QRGH SDUWLFLSDWLQJ LQ WKH GDWD OLQNV�

7UDQVIHUULQJ IURP D 3URJUDPPLQJ 'HYLFH

�

1RGHV

&RQWUROOHU
/LQN 8QLW

&38 8QLW

�

&���+;�+*�+( 3&V

1RGHV

&RQWUROOHU
/LQN 8QLW

&38 8QLW

&9�VHULHV 3&V

7UDQVIHU

'DWD OLQN WDEOHV

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH

,%0 3&�$7 RU
FRPSDWLEOH FRPSXWHU

56����&

1RGHV

&RQWUROOHU
/LQN 8QLW

&38 8QLW

�

&6��VHULHV 3&V

7UDQVIHU

'DWD OLQN WDEOHV

&;�3URJUDPPHU

,%0 3&�$7 RU
FRPSDWLEOH FRPSXWHU

�

1RWH �� ,W LV QRW SRVVLEOH WR FRQQHFW WR D &6��VHULHV 3&·V VHULDO SRUW� 8VH WKH &;�
3URJUDPPHU�
,W LV SRVVLEOH WR VHW D &6��VHULHV &RQWUROOHU /LQN 8QLW WKURXJK WKH QHWZRUN
IURP D FRPSXWHU UXQQLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH ZKHQ WKDW
FRPSXWHU LV FRQQHFWHG WR D &���+;�+*�+( RU &9�VHULHV 3&� 5HIHU WR WKH
&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO �:���� IRU GHWDLOV�



���6HFWLRQ6HWWLQJ 'DWD /LQNV

���

�� :KHQ WUDQVIHUULQJ WKH GDWD OLQN WDEOHV WR D &RQWUROOHU /LQN 8QLW IRU D &9�VH�
ULHV 3&� VHW WKH 6\VWHP 3URWHFW .H\VZLWFK RQ WKH &38 8QLW WR ´1250$/�µ
2WKHUZLVH� GDWD OLQN WDEOHV FDQQRW EH ZULWWHQ QRUPDOO\�

�� 7KH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH FDQ EH LQWHJUDWHG LQWR WKH 6<60$&
6XSSRUW 6RIWZDUH� 5HIHU WR WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ
0DQXDO �:���� IRU GHWDLOV�

7UDQVIHUULQJ IURP D &RPSXWHU 1RGH

'DWD OLQN WDEOHV

,%0 3&�$7 RU FRP�
SDWLEOH FRPSXWHU

&RQWUROOHU /LQN
6XSSRUW %RDUG

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH

1RWH 7R FUHDWH GDWD OLQN WDEOHV IRU QRGHV LQ WKH QHWZRUN XVLQJ WKH &RQWUROOHU /LQN 6XS�
SRUW 6RIWZDUH� WKH QHWZRUN PXVW KDYH EHHQ FRQVWUXFWHG FRUUHFWO\� 6HW URXWLQJ
WDEOHV DW HDFK QRGH DV UHTXLUHG� :KHQ XVLQJ PDQXDOO\ VHW GDWD OLQNV� EH VXUH WR
GHOHWH GDWD OLQN WDEOHV IRU DOO QRGHV QRW SDUWLFLSDWLQJ LQ GDWD OLQN� 6HH ��� $SSOLFD�
WLRQV 3UHFDXWLRQV IRU GHWDLOV�

'DWD /LQN 7DEOH 6SHFLILFDWLRQV IRU &RQWUROOHU /LQN 6XSSRUW %RDUGV
6HWWLQJ LWHP 6HWWLQJ UDQJH

3& PRGHO 6HW DV &/. %RDUG�
1RGHV � WR ��

6HW WKH DGGUHVVHV RI WKH UHIUHVK QRGHV�

:KHQ D GDWD OLQN FDFKH DUHD LV VHW XVLQJ WKH %,26 RSWLRQ� WKH GDWD OLQNV ZLOO EH UHIUHVKHG
LQ WKH VDPH RUGHU�

)LUVW GDWD OLQN
VWDWXV ZRUG

7KH ILUVW GDWD OLQN VWDWXV ZRUG LV IL[HG� WKH VHWWLQJ FDQQRW EH FKDQJHG� 6HW WR ���

$UHD � 'DWD OLQN
VWDUW ZRUG

&,2 � WR ����� /5 � WR ���� '0 ����� WR ������ (0 � WR ����� �%DQNV � WR ��

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG XVHV ERWK DUHD � DQG DUHD �� EXW WKH DGGUHVV VHW IRU
WKH ILUVW OLQN ZRUG LV QRW XVHG� 7KH DUHDV� KRZHYHU� PXVW EH VHW DQG WKH VDPH DUHD
FDQQRW EH VHW IRU ERWK DUHD � DQG DUHD �� 6HW GLIIHUHQW DUHDV�

1XPEHU RI
ZRUGV

5HPRWH QRGHV� � WR WKH QXPEHU RI VRXUFH ZRUGV
6HW WKH QXPEHU RI ZRUGV WR EH UHFHLYHG�

/RFDO QRGH� � WR �����
6HW WKH QXPEHU RI ZRUGV WR EH WUDQVPLWWHG�

7KH WRWDO QXPEHU RI ZRUGV LQ DUHD � DQG DUHD � LQ HDFK QRGH PXVW QRW H[FHHG ������

7KH QXPEHUV RI ZRUGV LQ ERWK DUHD � DQG DUHD � LQ HDFK QRGH PXVW QRW EH VHW WR ��

2IIVHW 5HPRWH QRGHV� � WR RQH OHVV WKDQ QXPEHU RI VRXUFH ZRUGV
6HW WKH RIIVHW IRU WKH GDWD WR EH UHFHLYHG�

/RFDO QRGH� &DQQRW EH VHW�

7KLV VHWWLQJ LV QRW UHTXLUHG LI DQ RIIVHW LV QRW XVHG�



���6HFWLRQ6HWWLQJ 'DWD /LQNV

���

6HWWLQJ LWHP 6HWWLQJ UDQJH
$UHD � 'DWD OLQN

VWDUW ZRUG
&,2 � WR ������ /5 � WR ���� 'P G WR ������� (0 � WR ������ �%DQNV � WR ��

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG XVHV ERWK DUHD � DQG DUHD �� EXW WKH DGGUHVV VHW IRU
WKH ILUVW OLQN ZRUG LV QRW XVHG� 7KH DUHDV� KRZHYHU� PXVW EH VHW DQG WKH VDPH DUHD
FDQQRW EH VHW IRU ERWK DUHD � DQG DUHD �� 6HW GLIIHUHQW DUHDV�

1XPEHU RI
ZRUGV

5HPRWH QRGHV� � WR WKH QXPEHU RI VRXUFH ZRUGV
6HW WKH QXPEHU RI ZRUGV WR EH UHFHLYHG�

/RFDO QRGH� � WR �����
6HW WKH QXPEHU RI ZRUGV WR EH WUDQVPLWWHG�

7KH WRWDO QXPEHU RI ZRUGV LQ DUHD � DQG DUHD � LQ HDFK QRGH PXVW QRW H[FHHG ������

7KH QXPEHUV RI ZRUGV LQ ERWK DUHD � DQG DUHD � LQ HDFK QRGH PXVW QRW EH VHW WR ��

2IIVHW 5HPRWH QRGHV� � WR RQH OHVV WKDQ QXPEHU RI VRXUFH ZRUGV
6HW WKH RIIVHW IRU WKH GDWD WR EH UHFHLYHG�

/RFDO QRGH� &DQQRW EH VHW�

7KLV VHWWLQJ LV QRW UHTXLUHG LI DQ RIIVHW LV QRW XVHG�

1RWH D� 7KH PD[LPXP QXPEHU RI ZRUGV IRU DUHD � DQG DUHD � FRPELQHG
PXVW EH QR PRUH WKDQ �������

E� 7KH &RQWUROOHU /LQN 6XSSRUW %RDUG XVHV ERWK DUHD � DQG DUHD ��
EXW WKH DGGUHVVHV VHW IRU WKH GDWD OLQN VWDUW ZRUGV DUH QRW XVHG�
7KH DUHDV� KRZHYHU� PXVW EH VHW DQG WKH VDPH DUHD FDQQRW EH VHW
IRU ERWK DUHD � DQG DUHD ��
([DPSOH�

$UHD �� &,2 �����
$UHD �� '0 �����

F� %H VXUH WR GHOHWH GDWD OLQN WDEOHV IRU DOO QRGHV QRW SDUWLFLSDWLQJ LQ
WKH GDWD OLQNV�

����� 0DQXDO 6HWWLQJ ([DPSOHV
7KLV VHFWLRQ VKRZV H[DPSOHV RI PDQXDOO\ FUHDWLQJ GDWD OLQN WDEOHV RQ WKH &RQ�
WUROOHU /LQN 6XSSRUW 6RIWZDUH� 6DPSOH ILOHV FRQWDLQLQJ WKH GDWD OLQN WDEOHV DUH
SURYLGHG RQ WKH LQVWDOODWLRQ GLVN�
5HIHU WR WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO �:���� IRU
DFWXDO RSHUDWLQJ SURFHGXUHV�
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���

6$03/(��&/.� 6DPH $OORFDWLRQ WR $OO 1RGHV

'DWD /LQN $UHD 6WUXFWXUH

'DWD /LQN $UHDV

1RGH � 1RGH � 1RGH � 1RGH �

&���+; &���+; &���+; &���+;

$UHD �
/5���

/5���

/5���

/5���

/5���

$UHD �
'�����

'�����

'�����

'�����

'�����

�� �� �� ��

�� �� �� ��

�� �� �� ��

�� �� �� ��

�� �� �� ��

�� �� �� ��

�� �� �� ��

�� �� �� ��

'HYLFH ,QIRUPDWLRQ 6HWWLQJV

'DWD /LQN 7DEOHV

6HW H[DFWO\ WKH VDPH WDEOH IRU QRGHV �� �� DQG �� 7R GR WKLV� WKH FRS\ IXQFWLRQ FDQ
EH XVHG WR FRS\ WKH GDWD OLQN WDEOH IRU QRGH � WR QRGHV �� �� DQG ��
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���

&KHFNLQJ WKH 'DWD /LQN 7DEOHV

7UDQVIHUULQJ WKH 'DWD /LQN 7DEOHV

6DYLQJ WKH 'DWD /LQN 7DEOHV
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���

6$03/(��&/.� 'LIIHUHQW $OORFDWLRQV WR (DFK 1RGH
'DWD OLQNV FDQ EH FUHDWHG VR WKDW RQH QRGH GRHV QRW UHFHLYH IURP DOO RWKHU QRGHV
RU VR WKDW VRPH QRGHV GR QRW VHQG RU UHFHLYH DQ\ GDWD DW DOO� ,Q WKH IROORZLQJ
H[DPSOH� QRGH � GRHV QRW UHFHLYH GDWD IURP QRGH � DQG QRGH � GRHV QRW UHFHLYH
GDWD IURP QRGH �� 1RGH � GRHV QRW VHQG DQ\ DGG� LW RQO\ UHFHLYHV GDWD IURPRWKHU
QRGHV�

'DWD /LQN $UHD 6WUXFWXUH

'DWD /LQN $UHDV

1RGH � 1RGH � 1RGH � 1RGH �

&���+; &���+; &90��
&38��

&90��
&38��

$UHD �
/5���

/5���

/5���

/5���

/5���

/5���

�����

�����

�����

/5���

�����

�����

�����

�����

$UHD �
'�����

'�����

'�����

(�B�����

(�B�����

(�B�����

'�����

'�����

'�����

'�����

(�B�����

(�B�����

(�B�����

(�B�����

�� ��

��

�� ��

��

��

��

��

��

�� ��

��

�� ��

��

��

��

��

��

2QO\ QRGHV LQZKLFK D GDWD OLQN WDEOH KDV EHHQ FUHDWHG FDQ SDUWLFLSDWH LQ WKH GDWD
OLQNV�
,Q WKH GDWD OLQN WDEOH� WKH QRGH VHTXHQFH FDQ EH FKDQJHG IUHHO\� KRZHYHU� WKH
GDWD OLQN DUHDV PXVW EH FUHDWHG FRQVHFXWLYHO\�

'HYLFH ,QIRUPDWLRQ 6HWWLQJ
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���

'DWD /LQN 7DEOHV

6$03/(��&/.� &UHDWLQJ 'DWD /LQN *URXSV ZLWKLQ D 1HWZRUN
$ GDWD OLQNV FRQVLVWLQJ RI PXOWLSOH JURXSV ZLWKLQ D VLQJOH QHWZRUN FDQ EH FUHDWHG
E\ VHWWLQJ GDWD OLQN WDEOHV� 6HQG DQG UHFHLYH DUHDV DUH FUHDWHG IRU RQO\ WKHQRGHV
LQ HDFK JURXS� DV VKRZQ EHORZ�

'DWD /LQN $UHD 6WUXFWXUH

'DWD /LQN $UHDV

$UHD �

$UHD �

1RGH � 1RGH � 1RGH � 1RGH �

&���+; &���+; &90��
&38��

&90��
&38��

*URXS � *URXS �

/�����

/�����

/�����

/�����

/�����

/�����

�����

�����

�����

�����

�����

�����

'�����

'�����

'�����

'�����

'�����

'�����

(�B�����

(�B�����

(�B�����

(�B�����

(�B�����

(�B�����

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��
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'HYLFH ,QIRUPDWLRQ 6HWWLQJ

'DWD /LQN 7DEOHV
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���

6$03/(��&/.� 5HFHLYLQJ 2QO\ 3DUW RI 6HQG 'DWD DQG 2IIVHWV

1RWH 2QO\ DUHD � LV XVHG LQ WKLV H[DPSOH�

'DWD /LQN $UHD 6WUXFWXUH

'DWD /LQN $UHDV �:LWK 'DWD /LQN &DFKH�

%\WH
DGGUHVVHV

�%\WH DGGUHVVHV�

1RGH � 1RGH � 1RGH � 1RGH �

,%0 3&�$7 RU
FRPSDWLEOH

&���+; &���+; &���+;

�����

�����

'�����

'�����

'�����

'�����

'�����

'�����

����� '����� '����� '�����

�����

�����

�����

�����

��%

��&

��

��

��

��$

��

��&

��

��%

��

��$

�����

�����

'�����

'�����

'�����

'�����

'�����

'�����

����� '����� '����� '�����

�����

�����

�����

�����

��

��

��

��

��&

��

��%

��

��$

�����

�����

�����

3& 3& 3&

��%

��&

��$

'DWD /LQN $UHDV �:LWKRXW 'DWD /LQN &DFKH�

%\WH
DGGUHVVHV

,%0 3&�$7 RU
FRPSDWLEOH

,%0 3&�$7 RU
FRPSDWLEOH
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���

'HYLFH ,QIRUPDWLRQ 6HWWLQJ

'DWD /LQN 7DEOHV

����� $XWRPDWLF 6HWWLQJ� ´6HOHFW $OOµ
'DWD OLQNV FDQ EH DXWRPDWLFDOO\ FUHDWHG E\ VHWWLQJ YDOXHV LQ WKH '0 SDUDPHWHU
DUHD RI WKH 3&·V &38 8QLW RI WKH VWDUWXS QRGH� 7KH VHWWLQJV DUH PDGH XVLQJ D
3URJUDPPLQJ &RQVROH ´RU WKH 6<60$& 6XSSRUW 6RIWZDUH�
7KH VWDUWXS QRGH LV WKH QRGH IURPZKLFK WKH GDWD OLQNV DUH DFWLYDWHG�:KHQ DXWR�
PDWLFDOO\ VHWWLQJ GDWD OLQNV� GDWD OLQN RSHUDWLRQ LV EDVHG RQ WKH YDOXHV VHW LQ WKH
VWDUWXS QRGH�

'0 SDUDPHWHU DUHD

6WDUWXS QRGH &38 8QLW

2U

3URJUDPPLQJ &RQVROH

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH

,%0 3&�$7 RU
FRPSDWLEOH

&RQWUROOHU /LQN



���6HFWLRQ6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV

���

1RWH �� 3DUDPHWHUV IRU DXWRPDWLFDOO\ VHWWLQJ GDWD OLQNV FDQ RQO\ EH VHW LQ 3&V� 5HIHU
WR WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ 0DQXDO �:���� IRU GHWDLOV�

�� $Q ,%03&�$7 RU FRPSDWLEOH FRPSXWHU �&RQWUROOHU /LQN 6XSSRUW %RDUG� FDQ�
QRW EH WKH VWDUWXS QRGH IRU DQ DXWRPDWLFDOO\ VHWWLQJ GDWD OLQNV�

�� $Q ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU FDQ SDUWLFLSDWH LQ DXWRPDWLFDOO\ VHW
GDWD OLQNV� 'DWD OLQN WDEOHV DUH QRW UHTXLUHG LQ WKH FRPSXWHU �WKH GDWD OLQN
WDEOHV LQ WKH VWDUWXS QRGH ZLOO EH XVHG��

����� $XWRPDWLF 6HWWLQJ ([DPSOH
7KLV VHFWLRQ VKRZV DQ H[DPSOH RI '0 SDUDPHWHU DUHD VHWWLQJV DQG WKH GDWD OLQN
DUHDV WKDW DUH FUHDWHG DV D UHVXOW�

6HW WKH SDUDPHWHUV LQ WKH VWDUWXS QRGH DV IROORZV�

'DWD OLQN PRGH� $XWRPDWLF

)LUVW GDWD OLQN VWDWXV ZRUG� ,5 ���

3DUWLFLSDWLQJ QRGHV� ��� ��� DQG ��

$UHD � GDWD OLQN VWDUW ZRUG� /5 ��

1XPEHU RI ZRUGV� ��

$UHD � GDWD OLQN VWDUW ZRUG� '0 ����

1XPEHU RI ZRUGV� ���

'DWD /LQN $UHDV &UHDWHG

/5 �

/5 ��

/5 ��

'0����

'0����

'0����

$UHD �

$UHD �

��

��

��

��

��

��

��

��

��

��

��

��

�� $UHD �

1RGH �� �3&� 1RGH �� �3&�

:LWK FDFKH

�� $UHD �

�����

�����

�� $UHD �

�� $UHD �

�����

�����

�� $UHD �

�� $UHD �

�����

�����

�����

�� $UHD �

�� $UHD �

�����

�����

�����

�� $UHD �

�� $UHD �

�����

�����

�����

�� $UHD �

�� $UHD �

�����

�����

�����

1RGH �� �,%0 3&�$7 RU FRPSDWLEOH�

:LWKRXW FDFKH

�%\WH DGGUHVVHV� �%\WH DGGUHVVHV�

��� 6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV
'DWD OLQNPXVW EH VWDUWHG DIWHU GDWD OLQN DUHDV KDYH EHHQ FUHDWHG� 8VH DQ\ RI WKH
PHWKRGV GHVFULEHG EHORZ IRU WKH VWDUWXS QRGH WR VWDUW DQG VWRS GDWD OLQNV� 7KHVH
PHWKRGV DUH WKH VDPH IRU ERWK PDQXDOO\ DQG DXWRPDWLFDOO\ VHW GDWD OLQNV�

1RWH 7KH GDWD OLQN PRGH �PDQXDO VHWWLQJ RU DXWRPDWLF VHWWLQJ� DQG GDWD OLQN PHWKRG
DUH GHWHUPLQHG DFFRUGLQJ WR WKH GDWD OLQN VHWWLQJ LQ WKH VWDUWXS QRGH� ,Q WKH
VWDUWXS QRGH� VHW D GDWD OLQN WDEOH LQ WKH FDVH RI PDQXDO VHWWLQJ DQG GDWD OLQN
DXWRPDWLF VHWWLQJ SDUDPHWHUV LQ WKH FDVH RI DXWRPDWLF VHWWLQJ� ,I WKH VHWWLQJV DUH
LQFRUUHFW� WKH GDWD OLQN ZLOO QRW VWDUW�

'0 3DUDPHWHU $UHD
6HWWLQJV



�

���6HFWLRQ6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV

���

&DXWLRQ &KHFN WKH IROORZLQJ LWHPV EHIRUH VWDUWLQJ GDWD OLQNV� ,I LQFRUUHFW GDWD OLQN WDEOHV
RU SDUDPHWHUV DUH VHW� LQMXU\ PD\ UHVXOW GXH WR XQH[SHFWHG RSHUDWLRQ RI WKH V\V�
WHP� (YHQ LI WKH FRUUHFW GDWD OLQN WDEOHV DQG SDUDPHWHUV KDYH EHHQ VHW� GR QRW
VWDUW RU VWRS GDWD OLQNV EHIRUH YHULI\LQJ WKDW WKHUH ZLOO EH QR DGYHUVH LQIOXHQFH RQ
WKH V\VWHP�

� 0DQXDOO\ 6HW 'DWD /LQNV
&KHFN WKH GDWD OLQN WDEOHV LQ HDFK QRGH SDUWLFLSDWLQJ LQ WKH GDWD OLQN WR VHH WKDW
WKH\ DUH FRUUHFW�
%H VXUH WKDW GDWD OLQN WDEOHV DUH GHOHWHG IURP QRGHV WKDW DUH QRW SDUWLFLSDWLQJ LQ
WKH GDWD OLQNV�

� $XWRPDWLFDOO\ 6HW 'DWD /LQNV
%H VXUH WKDW WKH FRUUHFW '0 SDUDPHWHUV KDYH EHHQ VHW LQ WKH GDWD OLQN VWDUWXS
QRGH�

����� 8VLQJ D 3URJUDPPLQJ 'HYLFH RU D /DGGHU 3URJUDP
6HW WKH VRIWZDUH VZLWFKHV �$5 RU '06WDUW %LW� LQ WKH 3& WR21 XVLQJ D 3URJUDP�
PLQJ 'HYLFH RU IURP WKH ODGGHU�GLDJUDP SURJUDP�

3URJUDPPLQJ 'HYLFH

8VHU SURJUDP

6WDUWXS QRGH

&RQWUROOHU /LQN

&6��VHULHV 3&V
7XUQ 21 WKH 6WDUW %LW LQ '0 ���� � ��� � 1�
�1� XQLW QXPEHU�

&���+;�+*�+( 3&V
7XUQ 21 WKH 6WDUW %LW LQ $5 ��

&9�VHULHV 3&V
7XUQ 21 WKH 6WDUW %LW LQ '0 ���� � ��� � 1�
�1� XQLW QXPEHU�

�

7KH GDWD OLQNV ZLOO VWDUW ZKHQ WKH 6WDUW %LW FKDQJHV IURP2)) WR 21 RU LV DOUHDG\
21ZKHQ SRZHU LV WXUQHG21� 7KH GDWD OLQNVZLOO VWRSZKHQ WKH6WDUW %LW FKDQJHV
IURP 21 WR 2))�

1RWH �� 5HIHU WR WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ 0DQXDO �:���� IRU GHWDLOV RQ
VWDUWLQJ DQG VWRSSLQJ GDWD OLQNV XVLQJ D 3URJUDPPLQJ 'HYLFH RU ODGGHU SUR�
JUDP�

�� 7KH GDWD LQ WKH $5 DQG '0 $UHDV LV UHWDLQHG ZKHQ SRZHU LV WXUQHG RII�
7KHUHIRUH� E\ VHWWLQJ LQ WKH $5 DQG '0 $UHDV FDQ EH PDGH LQ DGYDQFH WR
VWDUW GDWD OLQNV DV VRRQ DV SRZHU LV WXUQHG RQ� ,W LV UHFRPPHQGHG WR VHW WKH
6WDUW %LW WR 21 LQ PXOWLSOH QRGHV WKDW DUH SDUWLFLSDWLQJ LQ WKH GDWD OLQN VR WKDW
WKH GDWD OLQNV ZLOO VWDUW HYHQ LI WKH VWDUWXS QRGH LV GRZQ� 7KH VDPH GDWD OLQN
VHWWLQJV PXVW EH VHW LQ WKHVH QRGHV IRU DXWRPDWLFDOO\ VHW GDWD OLQNV�

&6��VHULHV 6WDUWXS 1RGH

'DWD OLQN 6WDUW %LW

6WDUW� &KDQJHG IURP 2)) WR 21 RU VHW WR 21
ZKHQ SRZHU LV WXUQHG RQ

6WRS� &KDQJHG IURP 21 WR 2))

�� �� �� �� �� �� � � � � � � � � � �

:RUG 1

1� '0 ����� � ��� � �XQLW QXPEHU�



���6HFWLRQ6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV

���

&���+;�+*�+( 6WDUWXS 1RGH

'DWD OLQN 6WDUW %LW IRU OHYHO � �$5 �����

6WDUW� &KDQJHG IURP 2)) WR 21 RU VHW WR 21
ZKHQ SRZHU LV WXUQHG RQ

6WRS� &KDQJHG IURP 21 WR 2))

'DWD OLQN 6WDUW %LW RI OHYHO � �$5 �����

6WDUW� &KDQJHG IURP 2)) WR 21 RU VHW WR 21
ZKHQ SRZHU LV WXUQHG RQ

6WRS� &KDQJHG IURP 21 WR 2))

�� �� �� �� �� �� � � � � � � � � � �
$5 ��

&9�VHULHV 6WDUWXS 1RGH

'DWD OLQN 6WDUW %LW

6WDUW� &KDQJHG IURP 2)) WR 21 RU VHW WR 21
ZKHQ SRZHU LV WXUQHG RQ

6WRS� &KDQJHG IURP 21 WR 2))

�� �� �� �� �� �� � � � � � � � � � �

:RUG 1

1� '0 ���� � ��� � �XQLW QXPEHU�

����� 8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH
'DWD OLQNV FDQ EH VWDUWHG RU VWRSSHG XVLQJ IURP WKH FRPPDQG RQ WKH 'DWD /LQN
0HQX RI WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� 7KH QRGH IRU ZKLFK VWDUWLQJ DQG
VWRSSLQJ LV EHLQJ VSHFLILHG PXVW SDUWLFLSDWH LQ WKH GDWD OLQNV�

8VLQJ D 3URJUDPPLQJ 'HYLFH &RQQHFWHG WR 3& 1RGH

1RGH LQ GDWD OLQNV

6WDUW�VWRS GDWD OLQNV

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH

,%0 3&�$7 RU
FRPSDWLEOH

8VLQJ D &RPSXWHU 1RGH

1RGH LQ GDWD OLQNV

,%0 3&�$7 RU
FRPSDWLEOH

6WDUW�VWRS GDWD OLQNV

&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH

'DWD OLQNV FDQ EH VWDUWHG RU VWRSSHG IURP WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RQ
WKH ORFDO QRGH�

����� 8VLQJ ),16 &RPPDQGV
'DWD OLQNV FDQ EH VWDUWHG DQG VWRSSHG E\ VHQGLQJ WKH '$7$ /,1. 67$57 DQG
'$7$ /,1. 6723),16 FRPPDQGV IURP D QRGH RQ WKH &RQWUROOHU /LQN WR D QRGH
WKDW LV LQ WKH GDWD OLQNV�

,VVXLQJ WKH ),16 &RPPDQG IURP D &RPSXWHU 1RGH

),16 FRPPDQG�
'$7$ /,1. 67$57�
'$7$ /,1. 6723

,%0 3&�$7 RU
FRPSDWLEOH

1RGH LQ GDWD OLQNV



0DNH VXUH WKDW WKH /1.
LQGLFDWRU LV 21 DW QRGHV
SDUWLFLSDWLQJ LQ WKH DFWLYH
GDWD OLQNV�

���6HFWLRQ&KHFNLQJ 'DWD /LQN 6WDWXV

���

,VVXLQJ WKH ),16 &RPPDQG IURP &9�VHULHV DQG &6��VHULHV 3&V

1RGH LQ GDWD OLQNV

),16 FRPPDQG�
'$7$ /,1. 67$57�
'$7$ /,1. 6723

&9

��� &KHFNLQJ 'DWD /LQN 6WDWXV
7KHUH DUH WZR PHWKRGV IRU FKHFNLQJ WKH VWDWXV RI DFWLYH GDWD OLQNV�
� &KHFN WKH /(' LQGLFDWRUV RQ WKH IURQW RI WKH 8QLWV�
� &KHFN WKH GDWD OLQN VWDWXV DUHD�

����� /(' ,QGLFDWRUV
&KHFN WKH /1. LQGLFDWRU RQ WKH IURQW RI WKH %RDUG�
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:LUHG %RDUG 2SWLFDO %RDUG
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1DPH &RORU 6WDWXV &RQWHQWV
/1.
�G OL N�

<HOORZ 21 3DUWLFLSDWLQJ GDWD OLQNV�
�GDWD OLQN� )ODVKLQJ 'DWD OLQN WDEOH VHWWLQJ HUURU�

2)) 1RW LQ GDWD OLQNV RU GDWD OLQNV DUH LQDFWLYH�

7KH /1. LQGLFDWRU ZLOO EH OLW DW DOO QRGH SDUWLFLSDWLQJ LQ WKH GDWD OLQNV DV ORQJ DV
RSHUDWLRQ LV QRUPDO� 7KH GDWD OLQN PRGH �PDQXDO�DXWRPDWLF� FDQ EH FKHFNHG
XVLQJ WKH 0�$ LQGLFDWRU� 7KH0�$ LQGLFDWRU LV RQO\ DYDLODEOH LQ WKH &RQWUROOHU /LQN
8QLW DQG FDQQRW EH XVHG LQ WKH&RQWUROOHU /LQN 6XSSRUW %RDUG� 6HH ���� 7URXEOH�
VKRRWLQJ 8VLQJ ,QGLFDWRUV IRU GHWDLOV�

����� 'DWD /LQN 6WDWXV $UHD
7KH GDWD OLQN VWDWXV DUHD FDQ EH XVHG WR FKHFN IRU HUURUV ZKHQ GDWD OLQN GRHV QRW
RSHUDWH QRUPDOO\ HYHQ WKRXJK QR DEQRUPDOLW\ KDV EHHQ GHWHFWHG E\ WKH FRP�
SXWHU RU WKH&RQWUROOHU /LQN 6XSSRUW %RDUG� 'DWD OLQN VWDWXV FDQ EH UHDG XVLQJ WKH
67$786 5($' FRPPDQG�
6HH ���� 6WDWXV ,QIRUPDWLRQ DQG 7URXEOHVKRRWLQJ IRU WURXEOHVKRRWLQJ SURFH�
GXUHV�

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH LQ DUHD
FRUUHVSRQGLQJ WR WKH QRGH
DGGUHVV�

E�� E�� 3& 6WDWXV �� ,QDFWLYH �XVHU SURJUDP QRW UXQQLQJ�
�� $FWLYH �XVHU SURJUDP UXQQLQJ�

E�� E�� 3&¶V &38 8QLW HUURU ��1RUPDO ��(UURU

E�� E�� &RPPXQLFDWLRQV HUURU�� 1RUPDO �� (UURU

E�� E�� 'DWD OLQN SDUWLFLSDWLRQ �� 1RW SDUWLFLSDWLQJ LQ GDWD OLQN
RU GDWD OLQN LQDFWLYH

�� 3DUWLFLSDWLQJ LQ GDWD OLQN

E�� E�� 2IIVHW HUURU� �� 1R HUURU �� (UURU
E�� E�� ,QVXIILFLHQW �VKRUW� UHFHLYH DUHD� �� 1R HUURU �� (UURU
E�� E�� 5HPDLQLQJ UHFHLYH DUHD� �� 1R HUURU �� (UURU
E�� E�� 1RW VHW

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH LQ DUHD
FRUUHVSRQGLQJ WR WKH QRGH
DGGUHVV�

1RGH � 1RGH �

1RGH �1RGH �

1RGH �� 1RGH ��

1RGH �

1RGH �1RGH �

1RGH �� 1RGH ��

1RGH �



���6HFWLRQ&KHFNLQJ 'DWD /LQN 6WDWXV

���

6WDWXV 9DOXHV 'HVFULSWLRQ
3& VWDWXV �� 3URJUDP H[HFXWLRQ VWRSSHG

�� 3URJUDP EHLQJ H[HFXWHG

,QGLFDWHV LI WKH 3& SURJUDP LV EHLQJ H[HFXWHG RU QRW�

$OZD\V � IRU &RQWUROOHU /LQN 6XSSRUW %RDUG QRGHV�

&38 8QLW HUURU �� 1R HUURU

�� (UURU

,QGLFDWHV LI DQ HUURU KDV RFFXUUHG LQ WKH 3&�

$OZD\V � IRU &RQWUROOHU /LQN 6XSSRUW %RDUG QRGHV�

&RPPXQLFDWLRQV
HUURU

�� 1RUPDO

�� (UURU

,QGLFDWHV LI GDWD OLQN GDWD IRU QRGH ZDV UHFHLYHG QRUPDOO\ RU
QRW�

'DWD OLQN
SDUWLFLSDWLRQ

�� 1RW SDUWLFLSDWLQJ LQ GDWD OLQNV
RU GDWD OLQNV LQDFWLYH

�� 3DUWLFLSDWLQJ LQ GDWD OLQNV

,QGLFDWHV GDWD OLQN SDUWLFLSDWLRQ VWDWXV�

2IIVHW HUURU �� 1R HUURU

�� (UURU

´(UURUµ LQGLFDWHV WKDW WKH RIIVHW LV ODUJHU WKDQ WKH QXPEHU RI
VHQG ZRUGV� 7KH GDWD OLQNV ZLOO RSHUDWH DQG WKH QRGH ZLOO
UHPDLQ SDUWLFLSDWLQJ LQ WKH GDWD OLQNV� 7KH UHFHLYH DUHD DW
QRGHV ZLWK WKLV HUURU ZLOO EH DOO ]HURV�

5HFHLYH DUHD
UHPDLQLQJ

�� 1R UHFHLYH DUHD UHPDLQLQJ

�� 5HFHLYH DUHD UHPDLQLQJ

$ UHFHLYH DUHD LV ´UHPDLQLQJµ LI WKH QXPEHU RI ZRUGV LQ WKH
UHFHLYH DUHD LV ODUJHU WKDQ WKH QXPEHU RI VHQG ZRUGV� 'DWD
ZLOO EH UHFHLYHG QRUPDOO\ DQG DOO ZRUGV LQ WKH UHFHLYH DUHD
EH\RQG WKRVH FRQWDLQLQJ WKH VHQG ZRUGV ZLOO KDYH
LQGHWHUPLQDWH VWDWXV�

,QVXIILFLHQW �VKRUW�
UHFHLYH DUHD

�� 5HFHLYH DUHD QRW VKRUW

�� 5HFHLYH DUHD VKRUW

$ UHFHLYH DUHD LV ´VKRUWµ LI WKH QXPEHU RI VHQG ZRUGV LV ODUJHU
WKDQ WKH QXPEHU RI ZRUGV LQ WKH UHFHLYH DUHD� 'DWD ZLOO EH
UHFHLYHG QRUPDOO\� EXW DOO ZRUGV WKDW ZLOO QRW ILW LQ WKH UHFHLYH
DUHD ZLOO EH GLVFDUGHG�

� 7KH IROORZLQJ VKRZV DQ H[DPSOH RI D UHPDLQLQJ UHFHLYH DUHD�

'DWD LQGLFDWHG E\

6HQG
DUHD

5HFHLYH
DUHD6HQG

DUHD
5HFHLYH
DUHD

'DWD LQGLFDWHG E\

1R 5HPDLQLQJ

LV UHFHLYHG LQ
QRGH ��

LV UHFHLYHG LQ QRGH � DQG WKH
UHPDLQLQJ ZRUGV DUH FOHDUHG�

5HPDLQLQJ
1RGH � 1RGH � 1RGH � 1RGH �

� 7KH IROORZLQJ VKRZV DQ H[DPSOH RI DQ LQVXIILFLHQW UHFHLYH DUHD�

6HQG
DUHD

5HFHLYH
DUHD

'DWD LQGLFDWHG E\

6HQG
DUHD

5HFHLYH
DUHD

'DWD LQGLFDWHG E\

6XIILFLHQW

LV UHFHLYHG LQ
QRGH ��

,QVXIILFLHQW �VKRUW�

'DWD LQGLFDWHG E\

FDQQRW EH UHFHLYHG LQ QRGH ��

DQG WKH UHPDLQLQJ GDWD LV WUXQFDWHG�
LV UHFHLYHG

1RGH � 1RGH � 1RGH � 1RGH �

1RWH �� $ FRPPXQLFDWLRQV HUURU ZLOO RFFXU LQ D QRGH WKDW LV QRW SDUWLFLSDWLQJ LQ WKH
QHWZRUN�

�� :KHQ D FRPPXQLFDWLRQV HUURU RFFXUV RU D QRGH LV VHSDUDWHG IURP WKH QHW�
ZRUN� SUHYLRXV VWDWXV ZLOO EH UHWDLQHG IRU RWKHU QRGH VWDWXV�

�� $ QRGHZKLFK LV SDUWLFLSDWLQJ LQ WKH QHWZRUN EXW LV QRW SDUWLFLSDWLQJ LQ WKH GDWD
OLQNV ZLOO VKRZ WKH 3& RSHUDWLQJ VWDWXV DQG 3& HUURU�

�� 2Q WKH &RQWUROOHU /LQN 6XSSRUW %RDUG� D QRGH SDUWLFLSDWLQJ LQ WKH QHWZRUN
EXW QRW LQ WKH GDWD OLQNV ZLOO VKRZ WKH 3& RSHUDWLQJ VWDWXV� 3& HUURUV� FRP�
PXQLFDWLRQV HUURUV� DQG GDWD OLQN SDUWLFLSDWLRQ IRU DOO QRGHV�

�� :KHQ WKHUH LV QRW HQRXJK UHFHLYH GDWD WR ILOOLQJ D UHFHLYH DUHD �´DUHD
UHPDLQLQJµ� DW D FRPSXWHU QRGH� WKH VWDWXV RI WKH UHVW RI WKH UHFHLYH DUHDZLOO
EH LQGHWHUPLQDWH�



���6HFWLRQ&KHFNLQJ 'DWD /LQN 6WDWXV

���

����� &KHFNLQJ E\ 0DQLSXODWLQJ %LW�:RUG 6WDWXV
$OWKRXJK WKH GDWD OLQN IXQFWLRQ LWVHOI PD\ EH RSHUDWLQJ FRUUHFWO\� WKH GDWD OLQN
DUHDV PD\ KDYH EHHQ LQSXW LQFRUUHFWO\�
$IWHU \RX KDYH FRQILUPHG WKDW WKH GDWD OLQN IXQFWLRQ LV RSHUDWLQJ QRUPDOO\� FKHFN
WR VHH ZKHWKHU RU QRW WKH GDWD OLQN LV RSHUDWLQJ DV LQWHQGHG� L�H�� FKHFN WR VHH LI
WKH GHVLUHG ELWV�ZRUGV GDWD LV EHLQJ WUDQVIHUUHG WR WKH LQWHQGHG ZRUGV DW RWKHU
QRGHV�
&KDQJH WKH FRQWHQWV RI D ELW RU ZRUG LQ D GDWD OLQN VHQG DUHD XVLQJ D 3URJUDP�
PLQJ 'HYLFH RU WKH XVHU SURJUDP DQG FKHFN ZKHWKHU WKH FKDQJH LV UHIOHFWHG LQ
GDWD OLQN DUHDV RI RWKHU QRGHV DV LQWHQGHG�
7KH FRQWHQWV RI WKH GDWD OLQN DUHDV VHW RQ WKH ORFDO QRGH IRU WKH &RQWUROOHU /LQN
6XSSRUW %RDUG FDQ EH UHDG DQG ZULWWHQ XVLQJ WKH GDWD OLQN PRQLWRU IXQFWLRQ RQ
WKH&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� )RU GHWDLOV UHIHU WR WKH&RQWUROOHU /LQN6XS�
SRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO �:�����



���

6(&7,21 �
0HVVDJH 6HUYLFH

7KLV VHFWLRQ H[SODLQV KRZ WR XVH WKH PHVVDJH VHUYLFH SURYLGHG E\ D &RQWUROOHU /LQN 6XSSRUW %RDUG�

��� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HVVDJH 6HUYLFH 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQV DQG /LEUDU\ &DOOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH 0HVVDJH 6HUYLFH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HVVDJH 6HUYLFH 3URFHVVLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ),16 &RPPDQGV IRU WKH 6XSSRUW %RDUG ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ),16 &RPPDQG�5HVSRQVH )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +HDGHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDPHWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD )RUPDWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQG &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. 67$57 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. 6723 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &21752//(5 '$7$ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &21752//(5 67$786 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1(7:25. 67$786 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '$7$ /,1. 67$786 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (&+2%$&. 7(67 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %52$'&$67 7(67 5(68/76 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %52$'&$67 7(67 '$7$ 6(1' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (5525 /2* 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (5525 /2* &/($5 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HVSRQVH &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1HWZRUN 5HOD\ (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ,QWURGXFWLRQ

���

��� ,QWURGXFWLRQ
$ PHVVDJH VHUYLFH LV D FRPPDQG�UHVSRQVH V\VWHP XVHG IRU GDWD WUDQVPLVVLRQ
EHWZHHQ QRGHV RQ D QHWZRUN� L�H�� 3& WR 3&� 3& WR FRPSXWHU� DQG FRPSXWHU WR
3&� 7KHPHVVDJH VHUYLFH FDQ DOVR EH XVHG WR FRQWURO RSHUDWLRQV� VXFK DVPRGH
FKDQJHV� 7KH PHVVDJH VHUYLFH LV LPSOHPHQWHG E\ H[HFXWLQJ IURP WKH XVHU SUR�
JUDP WKH OLEUDU\ IXQFWLRQV RU GULYHU FDOOV IRU VHQGLQJ RU UHFHLYLQJ PHVVDJHV�

����� 0HVVDJH 6HUYLFH 6SHFLILFDWLRQV

&RPPXQLFDWLRQV IURP DQ FRPSXWHU DUH H[HFXWHG DFFRUGLQJ WR WKH VSHFLILFDWLRQV
VKRZQ LQ WKH IROORZLQJ WDEOH�

,WHP 6SHFLILFDWLRQV
'LUHFWLRQ RI WUDQVPLVVLRQ ��� 0HVVDJH WUDQVPLVVLRQ RU UHFHSWLRQ

��1 0HVVDJH WUDQVPLVVLRQ �EURDGFDVW�
'DWD OHQJWK ����� E\WHV PD[� �LQFOXGLQJ ),16 KHDGHU�
'DWD FRQWHQW $Q\ FRPPDQG�UHVSRQVH GDWD FDQ EH VHQW RU UHFHLYHG�

'HSHQGV RQ WKH PHVVDJH EHLQJ VHQW�

����� )XQFWLRQV DQG /LEUDU\ &DOOV

),16 FRPPDQGV FDQ EH VHQW WR VSHFLILHG QRGHV DQG ),16 UHVSRQVHV FDQ EH
UHFHLYHG E\ H[HFXWLQJ WKH FONVHQG�FONUHFY�FONUFYZ OLEUDU\ IXQFWLRQV RU WKH �����
GULYHU FDOOV IURP WKH XVHU SURJUDP WR VHQG DQG UHFHLYH PHVVDJHV�

)XQFWLRQV�GULYHU FDOOV )HDWXUHV
6HQGLQJ 0HVVDJHV

FONVHQG OLEUDU\ IXQFWLRQ
DQG �� GULYHU FDOO
�6HH QRWH��

7KLV OLEUDU\ IXQFWLRQ DQG GULYHU FDOO VHQG FRPPDQG�UHVSRQVH GDWD�

&DQ EH LVVXHG ZLWK UHVSHFW WR DQ\ 8QLWV DW D 3&� RU WR WKH 6XSSRUW %RDUG RU XVHU
SURJUDP DW D FRPSXWHU�

0DLQO\ XVHG IRU VHQGLQJ ),16 FRPPDQGV DQG UHVSRQVHV� 7KH ),16 FRPPDQGV
DQG UHVSRQVHV HQDEOH YDULRXV W\SHV RI FRQWURO� DQG DOORZ WKH VWDWXV WR EH UHDG�

)L[HG�IRUPDW GDWD LV SUHSDUHG E\ WKH SURJUDP DQG VHQW E\ H[HFXWLQJ FONVHQG RU
���

1R VSHFLDO SURJUDP LV UHTXLUHG DW WKH UHFHLYLQJ HQG LI ),16 FRPPDQGV DQG
UHVSRQVHV VXSSRUWHG E\ WKH UHFHLYLQJ 8QLW DUH XVHG�

:KHQ VHQGLQJ GDWD WR WKH FRPSXWHU ZLWK D XVHU SURJUDP� D SURJUDP WKDW FDQ
SURFHVV WKH UHFHLYHG GDWD LV UHTXLUHG�

:KHQ D UHVSRQVH WR D FRPPDQG LV UHWXUQHG� D SURJUDP IRU UHDGLQJ DQG DQDO\]LQJ
WKH UHVSRQVH LV UHTXLUHG�

5HFHLYLQJ 0HVVDJHV

FONUHFY DQG FONUFYZ OLEUDU\
IXQFWLRQV DQG �� GULYHU FDOO

7KHVH OLEUDU\ IXQFWLRQV DQG GULYHU FDOO UHFHLYH FRPPDQG�UHVSRQVH GDWD�

'DWD UHFHLYHG E\ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LV UHDG�

0DLQO\ XVHG IRU UHFHLYLQJ ),16 FRPPDQGV DQG UHVSRQVHV� 7KH ),16 FRPPDQGV
DQG UHVSRQVHV HQDEOH YDULRXV W\SHV RI FRQWURO� DQG DOORZ WKH VWDWXV WR EH UHDG�

'DWD LV UHFHLYHG E\ H[HFXWLQJ FONUHFY� FONUFYZ� RU ��� DQG LW LV DQDO\]HG E\ WKH
SURJUDP DFFRUGLQJ WR D IL[HG IRUPDW�

$ SURJUDP LV UHTXLUHG IRU DQDO\]LQJ WKH GDWD WKDW LV UHFHLYHG�

$ SURJUDP LV UHTXLUHG IRU SUHSDULQJ DQG VHQGLQJ UHVSRQVHV ZKHQ FRPPDQGV
UHTXHVWLQJ UHVSRQVHV DUH UHFHLYHG�

1RWH 8VLQJ FONVHQG RU �� WR VHQG WKH ´0(025<$5($5($'µ DQG ´0(025<$5($
:5,7(µ ),16 FRPPDQGV IRU 3&V LV HTXLYDOHQW WR H[HFXWLQJ WKH 6(1' DQG
5(&9 ODGGHU�GLDJUDP LQVWUXFWLRQV�



���6HFWLRQ,QWURGXFWLRQ

���

6(1'������ 5(&9������ DQG&01'����� FDQ EH HPSOR\HGZKHQ XVLQJ&9�VH�
ULHV 3& &RQWUROOHU /LQN 8QLWV� 6(1'���� DQG 5(&9���� FDQ EH XVHG ZLWK
&���+;�+*�+( 3&V� EXW &01'����� FDQQRW�

&RPPDQG )HDWXUHV
6(1'����� 6(1' LV XVHG WR WUDQVIHU GDWD IURP DQ\ PHPRU\ DUHD DW WKH VRXUFH QRGH WR DQRWKHU QRGH�

DQG ZULWH WKH GDWD WR DQ\ PHPRU\ DUHD DW WKDW QRGH�

:KHQ 6(1' LV H[HFXWHG� WUDQVPLVVLRQ DQG UHFHSWLRQ DUH SURFHVVHG DXWRPDWLFDOO\�

7KHUH LV QR QHHG WR SUHSDUH GDWD LQ DQ\ VSHFLDO IRUPDW�

:KHQ 6(1' LV DGGUHVVHG WR WKH &38 8QLW� WKHUH LV QR QHHG IRU DQ\ VSHFLDO SURJUDP DW WKH
&38 8QLW�

5(&9����� 5(&9 LV XVHG WR WUDQVIHU GDWD WR WKH VRXUFH QRGH IURP DQ\ PHPRU\ DUHD DW D GHVWLQDWLRQ
QRGH� DQG ZULWH LW WR DQ\ PHPRU\ DUHD DW WKH VRXUFH QRGH�

:KHQ 5(&9 LV H[HFXWHG� WUDQVPLVVLRQ DQG UHFHSWLRQ DUH SURFHVVHG DXWRPDWLFDOO\�

7KHUH LV QR QHHG WR SUHSDUH GDWD LQ DQ\ VSHFLDO IRUPDW�

:KHQ 5(&9 LV DGGUHVVHG WR WKH &38 8QLW� WKHUH LV QR QHHG IRU DQ\ VSHFLDO SURJUDP DW WKH
&38 8QLW�

&01'����� &01'����� LV XVHG WR LVVXH DQ\ FRPPDQG�

&DQ EH LVVXHG ZLWK UHVSHFW WR DQ\ 8QLWV DW WKH 3&� RU WR WKH 6XSSRUW %RDUG RU XVHU SURJUDP
DW WKH FRPSXWHU�

0DLQO\ XVHG IRU VHQGLQJ DQG UHFHLYLQJ ),16 FRPPDQGV DQG UHVSRQVHV� 7KH ),16
FRPPDQGV DQG UHVSRQVHV HQDEOH YDULRXV W\SHV RI FRQWURO� DQG DOORZ WKH VWDWXV WR EH UHDG�

:KHQ &01'����� LV H[HFXWHG� WUDQVPLVVLRQ DQG UHFHSWLRQ DUH SURFHVVHG DXWRPDWLFDOO\� EXW
IL[HG�IRUPDW GDWD PXVW EH SUHSDUHG DQG DQDO\]HG�

:KHQ VHQGLQJ GDWD WR WKH FRPSXWHU ZLWK D XVHU SURJUDP� D SURJUDP WKDW FDQ SURFHVV WKH
UHFHLYHG GDWD LV UHTXLUHG�

$OWKRXJK &01'����� FDQ RQO\ EH LVVXHG E\ &9�VHULHV DQG &6��VHULHV 3&V� WKH\ FDQ EH
UHFHLYHG DQG UHVSRQGHG WR E\ &���+;�+*�+( 3&V�

����� 8VLQJ WKH 0HVVDJH 6HUYLFH
7KH IROORZLQJ GLDJUDPV VKRZ KRZ WKH PHVVDJH VHUYLFH LV XVHG� GHSHQGLQJ RQ
WKH VHQGLQJ DQG UHFHLYLQJ QRGHV�

'LUHFWLRQ 'DWD WUDQVPLVVLRQ &RQWURO E\ FRPPDQG
&RPSXWHU WR 3&

3&

8VHU
SURJUDP

/LEUDU\ IXQFWLRQ RU GULYHU FDOO IRU VHQGLQJ
PHVVDJH � ),16 FRPPDQG IRU UHDGLQJ WR RU
ZULWLQJ IURP UHFHLYH DUHD�

&38 8QLW

&RPSXWHU 8QLWV WKDW VXSSRUW
),16 FRPPDQGV
DQG UHVSRQVHV
�6HH QRWH�

3&

8VHU
SURJUDP

/LEUDU\ IXQFWLRQ RU GULYHU FDOO IRU UHFHLYLQJ
PHVVDJH � DQ\ ),16 FRPPDQG�

&38
8QLW

&RPSXWHU

3& WR &RPSXWHU

6(1' RU 5(&9

3&

8VHU
SURJUDP&38 8QLW

&RPSXWHU

/LEUDU\ IXQFWLRQ RU
GULYHU FDOO IRU
UHFHLYLQJ PHVVDJH

1RWH� $W WKH FRPSXWHU� D UHVSRQVH PXVW
EH UHWXUQHG E\ WKH XVHU SURJUDP LQ WKH SURSHU
IRUPDW�

3&

8VHU
SURJUDP&38 8QLW

&RPSXWHU

&01'�����
� DQ\ ),16 FRPPDQG

&RQWUROOHU /LQN
6XSSRUW %RDUG

6(1'�5(&9�&01'



���6HFWLRQ,QWURGXFWLRQ

���

'LUHFWLRQ &RQWURO E\ FRPPDQG'DWD WUDQVPLVVLRQ
&RPSXWHU WR &RPSXWHU

/LEUDU\ IXQFWLRQ RU
GULYHU FDOO IRU
UHFHLYLQJ PHVVDJH

1RWH� $W WKH FRPSXWHU� D UHVSRQVH PXVW
EH UHWXUQHG E\ WKH XVHU SURJUDP LQ WKH IRUPDW
UHTXHVWHG E\ WKH VHQGHU�

&RPSXWHU

8VHU
SURJUDP

/LEUDU\ IXQFWLRQ RU GULYHU FDOO
IRU VHQGLQJ PHVVDJH � ),16
FRPPDQG IRU UHDGLQJ WR RU
ZULWLQJ IURP UHFHLYH DUHD�

&RPSXWHU

8VHU
SURJUDP

&RQWUROOHU /LQN
6XSSRUW %RDUG

/LEUDU\ IXQFWLRQ RU GULYHU
FDOO IRU UHFHLYLQJ PHVVDJH
� DQ\ ),16 FRPPDQG�

&RPSXWHU

8VHU
SURJUDP

&RPSXWHU

8VHU
SURJUDP

3& WR 3&
3&

&38 8QLW

6(1' RU 5(&9

3&
&38 8QLW

&01'����� � DQ\ ),16 FRPPDQG

8QLWV WKDW VXSSRUW ),16
FRPPDQGV DQG UHVSRQVHV
�6HH QRWH��

3&
&38 8QLW

3&

&38
8QLW

1RWH &RPPDQGV FDQQRW EH LVVXHG WR &���+;�+*�+( 8QLWV WKDW DUH QRW GLUHFWO\ FRQ�
QHFWHG WR WKH QHWZRUN�

����� 0HVVDJH 6HUYLFH 3URFHVVLQJ
7KHPHVVDJH VHUYLFH FDQ EH UHFHLYHG DQG SURFHVVHG DW WKH WZR SODFHV VKRZQ LQ
WKH IROORZLQJ WDEOH ZKHQ D &RQWUROOHU /LQN 6XSSRUW %RDUG LV PRXQWHG WR WKH FRP�
SXWHU�

,WHP 5HFHLYLQJ XQLW DGGUHVV 0HVVDJH VHUYLFH IXQFWLRQV
6XSSRUW %RDUG �� WR �) �+H[�� �� �+H[� � 8QLW QXPEHU

RU
)( �+H[�� 6XSSRUW %RDUG DW VSHFLILHG QRGH RI
VSHFLILHG QHWZRUN

),16 FRPPDQGV DQG UHVSRQVHV IRU WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG
�3URFHVVLQJ LV FDUULHG RXW DXWRPDWLFDOO\ LQ WKH
6XSSRUW %RDUG� DQG D UHVSRQVH LV
DXWRPDWLFDOO\ UHWXUQHG��

8VHU SURJUDP �� �+H[� $Q\ FRPPDQG
�&RPPDQGV WKDW DUH UHFHLYHG DUH SURFHVVHG
E\ WKH XVHU SURJUDP� DQG UHVSRQVHV DUH
UHWXUQHG DV UHTXLUHG��

1RWH �� 7KH XQLW DGGUHVV LV WKH XQLW QXPEHU SOXV �� �+H[��
�� 6HW WKH XQLW QXPEHU IRU WKH 6XSSRUW %RDUG HLWKHU ZKHQ LQVWDOOLQJ RU DV D&RQ�

WUROOHU /LQN %,26 RSWLRQ�



���6HFWLRQ),16 &RPPDQG�5HVSRQVH )RUPDW

���

����� ),16 &RPPDQGV IRU WKH 6XSSRUW %RDUG
&RPPDQG FRGH 1DPH 3DJH
�� �� '$7$ /,1. 67$57 ���

�� '$7$ /,1. 6723 ���
�� �� &21752//(5 '$7$ 5($' ���
�� �� &21752//(5 67$786 5($' ���

�� 1(7:25. 67$786 5($' ���
�� '$7$ /,1. 67$786 5($' ���

�� �� (&+2%$&. 7(67 ���
�� %52$'&$67 7(67 5(68/76 5($' ���
�� %52$'&$67 7(67 '$7$ 6(1' ���

�� �� (5525 /2* 5($' ���
�� (5525 /2* &/($5 ���

��� ),16 &RPPDQG�5HVSRQVH )RUPDW
7KLV VHFWLRQ H[SODLQV WKH IRUPDW RI WKH ),16 FRPPDQGV DQG UHVSRQVHV VSHFL�
ILHG E\ WKH ´FONVHQGµ OLEUDU\ IXQFWLRQ DQG ´��µ GULYHU FDOO�
:KHQ DFWXDOO\ VHQGLQJ RU UHFHLYLQJ PHVVDJH VHUYLFH GDWD� WKH FRQWHQWV VSHFL�
ILHG E\ WKH OLEUDU\ IXQFWLRQ RU GULYHU FDOO SDUDPHWHUV DUH DWWDFKHG DV D KHDGHU�
:KHQ WKH PHVVDJH VHUYLFH LV XVHG� KRZHYHU� WKHUH LV QRUPDOO\ QR QHHG WR SD\
VSHFLDO DWWHQWLRQ WR KHDGHUV�

����� +HDGHUV
$OWKRXJK SDUDPHWHUV DUH XVHG WR GHVLJQDWH WKH VRXUFH� WKH GHVWLQDWLRQ� DQG
RWKHU UHTXLUHG LQIRUPDWLRQ� WKHUH DUH VRPH FDVHV ZKHUH D KHDGHU PXVW EH
PDQXDOO\ DGGHG EHIRUH WKH FRPPDQG FRGH� 5HIHU WR WKH RSHUDWLRQ PDQXDOV IRU
LQGLYLGXDO V\VWHPV WR GHWHUPLQH LI D KHDGHU LV UHTXLUHG� 7KH KHDGHU IRUPDW
GHVFULEHG EHORZ LV DWWDFKHG EHIRUH WKH FRPPDQG FRGH DQG WKH RWKHU SDUDPH�
WHUV GHVFULEHG IRU LQGLYLGXDO FRPPDQGV LQ WKH UHVW RI WKLV PDQXDO�

&RPPDQG 'DWD 6WUXFWXUH

�� ��

,&) 569 *&7 '1$ '$� '$� 61$ 6$� 6$� 6,'

+HDGHU

&RPPDQG
FRGH

7H[W

5HVSRQVH 'DWD 6WUXFWXUH

�� ��

,&) 569 *&7 '1$ '$� '$� 61$ 6$� 6$� 6,'

+HDGHU

&RPPDQG
FRGH

7H[W5HVSRQVH
FRGH

'HWDLOV
,&) ,QIRUPDWLRQ FRQWURO ILHOG� ,QGLYLGXDO ELWV RI WKH ,&) DUH XVHG DV IROORZV�

� � � � � �

� � � � � � � �%LW

6HW WR ��

'DWD W\SH ��� FRPPDQG� �� UHVSRQVH�

5HVSRQVH VHWWLQJ ��� UHVSRQVH UHTXLUHG�
�� UHVSRQVH QRW UHTXLUHG�

*DWHZD\ XVDJH ��� GRQ·W XVH� �� XVH�� VHW WR ��



���6HFWLRQ),16 &RPPDQG�5HVSRQVH )RUPDW

���

1RWH $OO VHWWLQJV EHORZ DUH VKRZQ LQ KH[DGHFLPDO H[FHSW ZKHUH RWKHUZLVH LQGLFDWHG�

569 5HVHUYHG� 6HW WR ���

*&7 *DWHZD\ FRXQW� 6HW WR ���

'1$ 'HVWLQDWLRQ QHWZRUN DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� /RFDO QHWZRUN
�� WR �)� 5HPRWH QHWZRUN �� WR ��� GHFLPDO�

'$� 'HVWLQDWLRQ QRGH QXPEHU� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
�� WR ��� 1RGH QXPEHU LQ &RQWUROOHU /LQN QHWZRUN �� WR �� GHFLPDO�
�� WR �(� 1RGH QXPEHU LQ 6<60$& 1(7 QHWZRUN �� WR ��� GHFLPDO�
�� WR �(� 1RGH QXPEHU LQ 6<60$& /,1. QHWZRUN �� WR �� GHFLPDO�
))� %URDGFDVW WUDQVPLVVLRQ

'$� 'HVWLQDWLRQ XQLW DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV� �)RU FRPSXWHUV�
�� +H[ LV DGGHG WR WKH XQLW QXPEHU IRU WKH 6XSSRUW %RDUG��
��� 3& �&38 8QLW�
��� 8VHU SURJUDP
�� WR �)� %RDUG IRU &38 %XV 8QLW RU FRPSXWHU
)(� 8QLW RU %RDUG FRQQHFWHG WR VSHFLILHG QHWZRUN

�$Q\ 8QLW RU %RDUG LQ &RQWUROOHU /LQN� 6<60$& 1(7� RU 6<60$&
/,1. QHWZRUN�

61$ 6RXUFH QHWZRUN DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� /RFDO QHWZRUN
�� WR �)� 5HPRWH QHWZRUN �� WR ��� GHFLPDO�

6$� 6RXUFH QRGH QXPEHU� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
�� WR ��� 1RGH QXPEHU LQ &RQWUROOHU /LQN QHWZRUN �� WR �� GHFLPDO�
�� WR �(� 1RGH QXPEHU LQ 6<60$& 1(7 QHWZRUN �� WR ��� GHFLPDO�
�� WR �(� 1RGH QXPEHU LQ 6<60$& /,1. QHWZRUN �� WR �� GHFLPDO�

6$� 6RXUFH XQLW DGGUHVV� 6SHFLI\ ZLWKLQ WKH IROORZLQJ UDQJHV�
��� 3& �&38 8QLW�
��� 8VHU SURJUDP
�� WR �)� %RDUG IRU &38 %XV 8QLW RU FRPSXWHU

6,' 6HUYLFH ,'� 8VHG WR LGHQWLI\ WKH SURFHVVLQJ JHQHUDWLQJ WKH WUDQVPLVVLRQ� 6HW WKH
6,' WR DQ\ QXPEHU EHWZHHQ �� DQG ))

����� 3DUDPHWHUV
$OO SDUDPHWHUV DUH VSHFLILHG LQ KH[DGHFLPDO XQOHVV RWKHUZLVH VSHFLILHG� :KHUH
GHFLPDO LV VSHFLILHG� LW LV LQGLFDWHG E\ %&'�

����� 'DWD )RUPDWV
&RPPDQGV 7KH FRPPDQG FRGH DQG WH[W IRU WKH FRPPDQG DUH VWRUHG LQ PHPRU\ DV RSHU�

DQGV DQG WKH WUDQVPLVVLRQ LV H[HFXWHG XVLQJ WKH UHTXLUHG SDUDPHWHUV� 7KH VSH�
FLILF PHWKRG GHSHQGV RQ WKH SURJUDPPLQJ PHWKRG EHLQJ XVHG� 3UHSDUH WKH
WUDQVPLVVLRQ GDWD IURP WKH FRPPDQG FRGH WR WKH HQG RI WKH WH[W �ZLWK WKH GDWD
GHWHUPLQHG E\ WKH LQGLYLGXDO FRPPDQG�� DQG H[HFXWH WKH OLEUDU\ IXQFWLRQ RU
GULYHU FDOO IRU PHVVDJH WUDQVPLVVLRQ� 7KHUH DUH WZR E\WHV DYDLODEOH IRU WKH FRP�
PDQG FRGH DQG � WR ����� E\WHV IRU WKH WH[W�

&RPPDQG
FRGH

7H[W



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

5HVSRQVHV :KHQ WKH OLEUDU\ IXQFWLRQ RU GULYHU FDOO IRU PHVVDJH UHFHSWLRQ LV H[HFXWHG� WKH
GDWD IURP WKH FRPPDQG FRGH WR WKH HQG RI WKH WH[W �ZLWK WKH GDWD GHWHUPLQHG E\
WKH LQGLYLGXDO FRPPDQG� LV VWRUHG DV UHFHSWLRQ GDWD� DV VKRZQ LQ WKH IROORZLQJ
GLDJUDP� 7KHUH DUH IRXU E\WHV DYDLODEOH IRU WKH FRPPDQG FRGH DQG UHVSRQVH
FRGH� DQG � WR ����� E\WHV IRU WKH WH[W�

5HVSRQVH
FRGH

7H[W&RPPDQG
FRGH

1RWH :KHQ PXOWLSOH QHWZRUNV DUH FRQQHFWHG� WKHUH DUH OLPLWV WR WKH DPRXQW RI GDWD
WKDW FDQ EH WUDQVPLWWHG RU UHFHLYHG YLD WKH &RQWUROOHU /LQN 1HWZRUN DQG WKH KRVW
OLQN IXQFWLRQ�

��� &RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG
����� &RPPDQG &RGHV

&RPPDQG
G

'DWD OLQN RSHUDWLRQ PRGH 1DPH 3DJH
FRGH $FWLYH ,QDFWLYH

J

�� �� 1RW YDOLG 9DOLG '$7$ /,1. 67$57 ���
�� 9DOLG 1RW YDOLG '$7$ /,1. 6723 ���

�� �� 9DOLG 9DOLG &21752//(5 '$7$ 5($' ���
�� �� 9DOLG 9DOLG &21752//(5 67$786 5($' ���

�� 9DOLG 9DOLG 1(7:25. 67$786 5($' ���
�� 9DOLG 9DOLG '$7$ /,1. 67$786 5($' ���

�� �� 9DOLG 9DOLG (&+2%$&. 7(67 ���
�� 9DOLG 9DOLG %52$'&$67 7(67 5(68/76 5($' ���
�� 9DOLG 9DOLG %52$'&$67 7(67 '$7$ 6(1' ���

�� �� 9DOLG 9DOLG (5525 /2* 5($' ���
�� 9DOLG 9DOLG (5525 /2* &/($5 ���

����� '$7$ /,1. 67$57
6WDUWV WKH &RQWUROOHU /LQN 1HWZRUN GDWD OLQNV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

7KH '$7$ /,1. 67$57 FRPPDQG FDQ EH UHFHLYHG IRU PDQXDOO\ VHW GDWD OLQNV�
$Q HUURU ZLOO RFFXU LI PDQXDOO\ VHW GDWD OLQNV DUH VSHFLILHG DQG \HW GDWD OLQN WDEOHV
GR QRW H[LVW�
7KH QRGH WKDW UHFHLYHV WKLV FRPPDQG DQG VWDUWV WKH GDWD OLQNV ZLOO EHFRPH WKH
GDWD OLQN VWDUWXS QRGH�

1RWH 7KH 6XSSRUW %RDUG FDQ SDUWLFLSDWH LQ DXWRPDWLFDOO\ VHW GDWD OLQNV� EXW LW FDQQRW
EH WKH VWDUWLQJ XQLW�



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

����� '$7$ /,1. 6723
6WRSV WKH &RQWUROOHU /LQN 1HWZRUN GDWD OLQNV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

7KH '$7$ /,1. 6723 FRPPDQG FDQ EH UHFHLYHG RQO\ ZKLOH WKH GDWD OLQNV LV
DFWLYH� $Q HUURU ZLOO RFFXU LI WKLV FRPPDQG LV VHQW DW DQ\ RWKHU WLPH�
7KLV FRPPDQG FDQ EH UHFHLYHG E\ DQ\ QRGH WKDW LV SDUWLFLSDWLQJ LQ WKH GDWD OLQN�

����� &21752//(5 '$7$ 5($'
5HDGV WKH &RQWUROOHU /LQN 6XSSRUW %RDUG·V PRGHO� YHUVLRQ� DQG QRGH DGGUHVV
GDWD�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN
�*�)��&/.���( �:LUHG &RQWUROOHU /LQN 6XSSRUW %RDUG�

5HVSRQVH
FRGH

&RPPDQG
FRGH

0RGHO

�� E\WHV �� E\WHV

9HUVLRQ

5HVHUYHG IRU V\VWHP

1RGH DGGUHVV

�� �� ��

�*�)��&/.���( �2SWLFDO &RQWUROOHU /LQN 6XSSRUW %RDUG�

5HVSRQVH
FRGH

&RPPDQG
FRGH

0RGHO

�� E\WHV �� E\WHV

9HUVLRQ
5HVHUYHG
IRU V\VWHP

1RGH
DGGUHVV

�� �� ��

:LUHG�
2SWLFDO

8QLW
DGGUHVV

1HWZRUN
DGGUHVV

0RGHO� YHUVLRQ �UHVSRQVH�� 7KH &RQWUROOHU /LQN 8QLW·V PRGHO DQG YHUVLRQ DUH
UHWXUQHG DV VKRZQ EHORZ� HDFK �� FKDUDFWHUV LQ $6&,, FRGH� ,I IHZHU WKDQ ��
E\WHV RI GDWD DUH XVHG� �� �+H[� �L�H�� VSDFHV� ZLOO EH UHWXUQHG IRU WKH UHPDLQLQJ
E\WHV� ,Q WKH YHUVLRQ QXPEHUV VKRZQ EHORZ� WKH VSDFHV DUH UHSUHVHQWHG E\
ER[HV �P��
0RGHO
&RQWUROOHU /LQN 6XSSRUW %RDUG� �*�)��&/.��PPPPPPPPP �:LUHG�

�*�)��&/.��PPPPPPPPP �2SWLFDO�
9HUVLRQ 9����P9����PPPPPPPPP

3DUDPHWHUV



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

7KH ILUVW ´9����µ UHSUHVHQWV WKH 6XSSRUW %RDUG YHUVLRQ QXPEHU� DQG WKH VHFRQG
UHSUHVHQWV WKH &RPPXQLFDWLRQV &RQWUROOHU YHUVLRQ QXPEHU�

1RGH DGGUHVV �UHVSRQVH�� 7KH 6XSSRUW %RDUG·V QRGH DGGUHVV LV UHWXUQHG
EHWZHHQ �� DQG �� +H[ �� WR ����

:LUHG�2SWLFDO �UHVSRQVH�

�� :LUHG
�� 2SWLFDO

1RW XVHG

� � � � � � � �%LW

8QLW DGGUHVV �UHVSRQVH�� 7KH 6XSSRUW %RDUG·V 8QLW DGGUHVV LV UHWXUQHG
EHWZHHQ �� DQG �) +H[�

1HWZRUN DGGUHVV� 7KH 6XSSRUW %RDUG·V QHWZRUN DGGUHVV LV UHWXUQHG EHWZHHQ
�� DQG �) +H[ �� WR �����

����� &21752//(5 67$786 5($'
5HDGV WKH &RQWUROOHU /LQN 6XSSRUW %RDUG·V FRQWUROOHU VWDWXV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� �� �� �� �� �� ��

5HVSRQVH FRGH&RPPDQG
FRGH

2SHUDWLQJ VWDWXV

6WDWXV �

6WDWXV �

6WDWXV �

6WDWXV �

6WDWXV � &RXQW � &RXQW � 1HWZRUN SDUWLFLSD�
WLRQ VWDWXV

6WDWXV �

7RWDO � E\WHV 7RWDO � E\WHV

2SHUDWLQJ VWDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH GDWD OLQNV LV DV IRO�
ORZV�

�� �+H[�� 'DWD OLQNV LQDFWLYH�
�� �+H[�� 'DWD OLQNV DFWLYH�
�� �+H[�� /RFDO GDWD OLQNV QRW DFWLYH� �7KH GDWD OLQNV DUH DFWLYH LQ WKH QHW�
ZRUN� EXW WKH VRXUFH QRGH LV QRW SDUWLFLSDWLQJ��

6WDWXV �� 6WDWXV �� 6WDWXV � �UHVSRQVH�� 1RW XVHG E\ &RQWUROOHU /LQN� $OZD\V
VHW WR �� �+H[��

6WDWXV �� 7KLV E\WH FRQWDLQV WKH IROORZLQJ LQIRUPDWLRQ IRU 2SWLFDO &RQWUROOHU /LQN
6XSSRUW %RDUGV� �,W LV DOZD\V �� +H[ IRU :LUHG &RQWUROOHU /LQN 6XSSRUW %RDUGV��

%LW

%DXG UDWH VHWWLQJ

����� � 0ESV
����� � 0ESV
����� ��� .ESV

3RZHU VXSSO\ VWDWXV

� � � � � � � �

� � �

�� 3RZHU QRW EHLQJ VXSSOLHG
�� 3RZHU EHLQJ VXSSOLHG

3DUDPHWHUV



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

6WDWXV � �UHVSRQVH�� (UURU LQIRUPDWLRQ� 7KH FRQILJXUDWLRQ LV DV IROORZV�

�� (UURU ORJ H[LVWV

�� 'DWD OLQN HUURU VWRS

�� &RQWUROOHU WUDQVPLWWHU HUURU

�� 1RGH DGGUHVV VHWWLQJ HUURU

�� 'XSOLFDWH QRGH DGGUHVV VHWWLQJ HUURU

�� 1HWZRUN SDUDPHWHU HUURU

�� &RQWUROOHU KDUGZDUH HUURU

�

�
� � � � � � �%LW

1RWH $ QHWZRUN SDUDPHWHU HUURU RFFXUV LI WKH UHJLVWHUHG QHWZRUN SDUDPHWHU FRQWHQWV
GR QRWPDWFK WKH DFWXDO QHWZRUN SDUDPHWHU FRQWHQWV DIWHU WKH SRZHU LV WXUQHGRQ�
7KH V\VWHP� KRZHYHU� ZLOO QRW VWRS�:KHQ D QHWZRUN SDUDPHWHU HUURU RFFXUV� WKH
DFWXDO QHWZRUN SDUDPHWHU FRQWHQWV DUH DXWRPDWLFDOO\ UHJLVWHUHG WR WKDW 8QLW�

6WDWXV � �UHVSRQVH�� (UURU LQIRUPDWLRQ UHODWHG WR WKH 6XSSRUW %RDUG DQG WKH
3&� 7KH FRQILJXUDWLRQ LV DV IROORZV�

�� ((3520 HUURU

�� 3& PRGHO HUURU
�&���+;�+*�+( RQO\�

�� 3& V\VWHP VHWWLQJ HUURU
�&9�VHULHV 3&V RQO\�

�� 1HWZRUN SDUDPHWHU HUURU

�� 'DWD OLQN WDEOH HUURU

�� 5RXWLQJ WDEOH HUURU

�

�
� � � � � � �

�
%LW

$QHWZRUN SDUDPHWHU HUURU� GDWD OLQN WDEOH HUURU� RU URXWLQJ WDEOH HUURU RFFXUV LI DQ
HUURU LV GLVFRYHUHG ZKHQ WKH SDUDPHWHUV DQG WDEOHV DUH FKHFNHG DW SRZHU XS�

$ 3& V\VWHP VHWWLQJ HUURU RFFXUV LI WKH &RQWUROOHU /LQN 8QLW LV QRW SURSHUO\ UHFRJ�
QL]HG E\ D &9�VHULHV 3&�

$ 3&PRGHO HUURU RFFXUV LI D &���+;�+*�+( &RQWUROOHU /LQN 8QLW LV PRXQWHG WR
DQRWKHU W\SH RI 3&�

&RXQW � WR &RXQW � �UHVSRQVH�� 7KH WRWDO QXPEHU RI WLPHV IRU HDFK RI WKH LWHPV
OLVWHG EHORZ LV UHWXUQHG DV � E\WH RI KH[DGHFLPDO GDWD� 7KH FRXQW FDQ UDQJH IURP
� WR ��� �L�H�� � WR )) LQ KH[DGHFLPDO��

&RXQW �� 1XPEHU RI &5& HUURUV
&RXQW �� 1XPEHU RI WRNHQ UH�VHQGV
&RXQW �� 1XPEHU RI WRNHQ UHWXUQV
&RXQW �� 1XPEHU RI WRNHQ WLPHRXWV
&RXQW �� 1XPEHU RI SROOLQJ WLPHRXWV
&RXQW �� 1XPEHU RI FRQWUROOHU FKDQJHV
&RXQW �� 1XPEHU RI DFWLYH QRGH FKDQJHV
&RXQW �� 5HVHUYHG IRU V\VWHP XVH�

1HWZRUN SDUWLFLSDWLRQ VWDWXV �UHVSRQVH�� 7KH IROORZLQJ GLDJUDP VKRZV WKH
ELWV FRUUHVSRQGLQJ WR QRGH DGGUHVVHV LQ WKH &RQWUROOHU /LQN 1HWZRUN�:KHQ D ELW
LV UHWXUQHG DV ´��µ LW PHDQV WKDW WKH FRUUHVSRQGLQJ QRGH LV DFWLYH �L�H�� SDUWLFLSDW�
LQJ� LQ WKH QHWZRUN�

%LW

5HVHUYHG IRU
V\VWHP XVH�

7KH QXPEHUV LQ WKH ER[HV LQGLFDWH WKH QRGH
DGGUHVVHV� 7KH ELW VWDWXV RI D SDUWLFXODU
QRGH DGGUHVV VKRZV ZKHWKHU RU QRW WKDW
QRGH LV SDUWLFLSDWLQJ LQ WKH QHWZRUN�

�� 1RW SDUW RI QHWZRUN
�� 3DUW RI QHWZRUN

�$OO ER[HV PDUNHG E\ ´��µ DUH UHVHUYHG
IRU V\VWHP XVH DQG IL[HG DW ´��µ�

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

�

�
� � � � � � �

� � � � � ��

�� �� �� �� �� �� ���

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

����� 1(7:25. 67$786 5($'
5HDGV WKH RSHUDWLQJ VWDWXV RI WKH HQWLUH &RQWUROOHU /LQN 1HWZRUN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV

3DUWLFLSDWLRQ
GDWD

$FWXDO
FRPPXQLFDWLRQV

F\FOH WLPH

3ROOLQJ QRGH DGGUHVV

'DWD OLQN RSHUDWLRQ

'DWD OLQN W\SH

� E\WHV �� E\WHV

'DWD OLQN
UHFXUULQJ HUURU VWDWXV

'DWD OLQN GDWD
HUURU FRXQWHU

�� ��

3DUWLFLSDWLRQ GDWD �UHVSRQVH�� 7KLV SDUDPHWHU LQGLFDWHV WKH DFWLYH VWDWXV RI
LQGLYLGXDO QRGHV ZLWK UHVSHFW WR WKH QHWZRUN �L�H� WKHLU SDUWLFLSDWLRQ LQ WKH QHW�
ZRUN�� $V VKRZQ LQ WKH IROORZLQJ GLDJUDP� WKDW VWDWXV LV H[SUHVVHG LQ IRXU ELWV
FRUUHVSRQGLQJ WR WKH QRGH DGGUHVV�

� � � � � � � �

�
5HVHUYHG ���

1RGH ��

1RGH ��

%LW

%\WH �

%\WH �

%\WH �

%\WH ��

%\WH ��

%\WH ��

1RGH ��

1RGH ��

1RGH ��

5HVHUYHG ��� 1RGH ���

5HVHUYHG IRU
V\VWHP XVH�

3DUWLFLSDWLRQ 6WDWXV RI ,QGLYLGXDO 1RGHV

��1RW SDUW RI QHWZRUN
�� 3DUW RI QHWZRUN

�� 1RUPDO GLVFRQQHFWLRQ
�� $EQRUPDO GLVFRQQHFWLRQ

�$SSOLFDEOH RQO\ IRU
LQDFWLYH QRGHV��

�� 1RUPDO QRGH
�� 1RQ�UHVSRQGLQJ QRGH

�1R UHVSRQVH WR SROOLQJ�

$FWXDO FRPPXQLFDWLRQV F\FOH WLPH �UHVSRQVH�� 7KH DFWXDO FRPPXQLFDWLRQV
F\FOH WLPH LV UHWXUQHG LQ XQLWV RI ��� mV LQ KH[DGHFLPDO�
3ROOLQJ QRGH DGGUHVV� 7KH FXUUHQW SROOLQJ QRGH DGGUHVV LV UHWXUQHG LQ KH[DGH�
FLPDO�
'DWD OLQN RSHUDWLRQ �UHVSRQVH�� ,QGLFDWHV WKH VWDWXV RI GDWD OLQN RSHUDWLRQ LQ
WKH QHWZRUN�

%LW

'DWD OLQN RSHUDWLRQDO VWDWXV

�� ,QDFWLYH
�� $FWLYH

�

�
� � � � � � �

�� � � � �

'DWD OLQN W\SH �UHVSRQVH�� ,QGLFDWHV WKH GDWD WUDQVPLVVLRQ VWDWXV RI WKH VRXUFH
QRGH·V GDWD OLQNV� ,W LV FRQILJXUHG DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� 7KLV SDUDP�
HWHU LV YDOLG RQO\ GXULQJ GDWD OLQN RSHUDWLRQ� :KLOH GDWD OLQN RSHUDWLRQ LV LQDFWLYH�
WKH YDOXH IURP WKH SUHYLRXV RSHUDWLRQ LV UHWDLQHG�

%LW

6RXUFH QRGH GDWD WUDQVPLVVLRQ VWDWXV
�� 7UDQVPLVVLRQ
�� 1R WUDQVPLVVLRQ

�

�
� � � � � � �

�� � � � �

3DUDPHWHUV



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

'DWD OLQN UHFXUULQJ HUURU VWDWXV �UHVSRQVH�� ,QGLFDWHV ZKHWKHU DQ HUURU FRQ�
WLQXHV WR RFFXU DW D QRGH ZKHQ GDWD OLQN GDWD LV UHFHLYHG� ,I DQ HUURU FRQWLQXHV WR
RFFXU DW WKH VDPH QRGH ZKHQ WKH GDWD LV UHFHLYHG� WKH ELW FRUUHVSRQGLQJ WR WKDW
QRGH WXUQV WR ´�µ �L�H�� WXUQV 21�� 7KH FRQILJXUDWLRQ LV VKRZQ LQ WKH IROORZLQJ GLD�
JUDP�

%LW �

�
� � � � � � �

� � � � � ��

�� �� �� �� �� �� ���

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

�� �� �� �� �� �� ����

7KH QXPEHUV LQ WKH ER[HV LQGLFDWH WKH QRGH
DGGUHVVHV� 7KH ELW VWDWXV RI D SDUWLFXODU
QRGH DGGUHVV VKRZV ZKHWKHU RU QRW WKHUH LV
D UHFXUULQJ GDWD OLQN HUURU DW WKDW QRGH�

�� 1R UHFXUULQJ HUURU
�� 5HFXUULQJ HUURU

5HVHUYHG IRU
V\VWHP XVH�

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

%\WH �

'DWD OLQN GDWD HUURU FRXQWHU �UHVSRQVH�� 7KH WRWDO QXPEHU RI GDWD OLQN GDWD
UHFHSWLRQ HUURUV RFFXUULQJ DW DOO QRGHV �QRGH DGGUHVVHV � WR ��� LV UHWXUQHG DV D
WRWDO FRXQW IURP WKH WLPH WKH SRZHU ZDV WXUQHG RQ� ,W LV H[SUHVVHG� LQ KH[DGHFL�
PDO� DV RQH E\WH SHU QRGH� 7KH FRXQW FDQ UDQJH IURP � WR ��� �L�H�� � WR )) LQ
KH[DGHFLPDO��

� � � � � � � �%LW

5HVHUYHG IRU
V\VWHP XVH�

%\WH �

%\WH �

%\WH �

%\WH ��

%\WH ��

%\WH ��

1XPEHU RI HUURU RFFXUUHQFHV IRU QRGH ��

1XPEHU RI HUURU RFFXUUHQFHV IRU QRGH ��

1XPEHU RI HUURU RFFXUUHQFHV IRU QRGH ��

1XPEHU RI HUURU RFFXUUHQFHV IRU QRGH ���

����� '$7$ /,1. 67$786 5($'
5HDGV WKH GDWD OLQN RSHUDWLRQDO VWDWXV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

5HVSRQVH
FRGH

&RPPDQG
FRGH

6WDWXV IODJ

'DWD OLQN PRGH

5HIUHVK
F\FOH WLPH
SUHVHQW
YDOXH

5HIUHVK
F\FOH WLPH
PD[LPXP
YDOXH

6WDWXV

�� E\WHV�� ��



���6HFWLRQ&RPPDQGV DQG 5HVSRQVHV IRU WKH 6XSSRUW %RDUG

���

6WDWXV IODJ �UHVSRQVH�� 7KH RYHUDOO GDWD OLQN VWDWXV LV UHWXUQHG LQ RQH E\WH RI
GDWD� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

%LW

'DWD OLQN RSHUDWLRQDO VWDWXV

�� ,QDFWLYH
�� $FWLYH

�� 'DWD OLQN WDEOH HUURU

�� 1R GDWD OLQN WDEOH

'DWD OLQN PRGH GXULQJ RSHUDWLRQ

�� 0DQXDO VHWWLQJV
�� $XWRPDWLF VHWWLQJV

� � � � � � � �

� � � �

'DWD OLQNPRGH �UHVSRQVH�� 7KH GDWD OLQN PRGH GXULQJ RSHUDWLRQ LV UHWXUQHG LQ
RQH E\WH RI GDWD� DV IROORZV�

�� �+H[�� $XWRPDWLF
�� �+H[�� 0DQXDO

5HIUHVK F\FOH WLPH SUHVHQW YDOXH� UHIUHVK F\FOH WLPH PD[LPXP YDOXH
�UHVSRQVH�� 7KH SUHVHQW YDOXH DQG WKH PD[LPXP YDOXH RI WKH F\FOH WLPH IRU
UHIUHVKLQJ WKH GDWD OLQN DUHD DUH ERWK UHWXUQHG LQ XQLWV RI � PV� LQ KH[DGHFLPDO�
ZLWKLQ D UDQJH RI ���� WR ��)) �GHFLPDO� � WR �����:LWK WKH 6XSSRUW %RDUG� ERWK
WKH SUHVHQW YDOXH DQG WKH PD[LPXP YDOXH ZLOO EH ��

6WDWXV �UHVSRQVH�� 7KH GDWD OLQN VWDWXV RI HDFK PRGH LV UHWXUQHG DV VKRZQ LQ
WKH IROORZLQJ GLDJUDP� ,W LV WKH VDPH DV WKH GDWD OLQN VWDWXV LQ WKH 3&� �5HIHU WR
SDJH �����

� � � � � � � �

�
� � � � � � � �%\WH �

%\WH �

%\WH �

%LW

%\WH ��

1RGH ��

1RGH ��

1RGH ��

1RGH ���

'DWD OLQN VWDWXV IRU HDFK QRGH

3& VWDWXV
�� ,QDFWLYH
�� $FWLYH

&RPPXQLFDWLRQV HUURU �GDWD OLQN UHFHSWLRQ�
��1RUPDO
��(UURU

3&·V &38 8QLW HUURU
��1RUPDO
��(UURU

'DWD OLQN SDUWLFLSDWLRQ
��1RW LQ GDWD OLQN RU GDWD OLQN LQDFWLYH
��,Q GDWD OLQN

2IIVHW HUURU
��1RUPDO
��(UURU

(UURU� 2IIVHW H[FHHGV QXPEHU RI VHQG ZRUGV�

,QVXIILFLHQW �VKRUW� UHFHLYH DUHD
��6XIILFLHQW
��,QVXIILFLHQW

,QVXIILFLHQW� 5HFHLYH DUHD LV VPDOOHU WKDQ VHQG DUHD�
([FHVV GDWD LV WUXQFDWHG� RWKHU GDWD LV UHFHLYHG�

5HPDLQLQJ UHFHLYH DUHD
��1RW UHPDLQLQJ
��5HPDLQLQJ

5HPDLQLQJ� 5HFHLYH DUHD LV ODUJHU WKDQ VHQG DUHD�
'DWD LV UHFHLYHG DQG UHPDLQLQJ ZRUGV DUH FOHDUHG�

1RWH �� 7KH GDWD OLQN VWDWXV LV QRW UHIUHVKHG ZKLOH WKH GDWD OLQNV DUH LQDFWLYH�

�� 1RGHV ZKLFK DUH QRW DFWLYH LQ WKH QHWZRUN RU SDUWLFLSDWLQJ LQ WKH GDWD OLQNV
ZLOO JHQHUDWH FRPPXQLFDWLRQV HUURUV�

�� $Q\ QRGH ZKLFK LV QRW DFWLYH LQ WKH QHWZRUN UHWDLQV WKH VWDWXV WKDW H[LVWHG
LPPHGLDWHO\ SULRU WR WKH JHQHUDWLRQ RI WKH FRPPXQLFDWLRQV HUURU�

�� 2QO\ WKH 3&RSHUDWLRQ VWDWXV DQG 3&HUURU VWDWXVZLOO EH UHIUHVKHG IRU QRGHV
WKDW DUH QRW SDUWLFLSDWLQJ LQ D GDWD OLQN WKDW LV DFWLYH LQ WKH QHWZRUN�

����� (&+2%$&. 7(67
([HFXWHV DQ HFKREDFN FRPPXQLFDWLRQV WHVW EHWZHHQ VSHFLILHG QRGHV�

3DUDPHWHUV
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���

&RPPDQG %ORFN

&RPPDQG
FRGH

7HVW GDWD

����� E\WHV
PD[�

�� ��

5HVSRQVH %ORFN

&RPPDQG
FRGH

7HVW GDWD

����� E\WHV
PD[�

�� ��

5HVSRQVH
FRGH

7HVW GDWD �FRPPDQG� UHVSRQVH�� )RU WKH FRPPDQG� XS WR ����� E\WHV RI GDWD
FDQ EH VSHFLILHG WR EH VHQW WR D VSHFLILHG QRGH� )RU WKH UHVSRQVH� WKH WHVW GDWD
WKDW ZDV VHQW E\ WKH FRPPDQG LV UHWXUQHG XQFKDQJHG�
$Q HUURU LV JHQHUDWHG LI WKH GDWD UHWXUQHG E\ WKH UHVSRQVH LV GLIIHUHQW IURP WKH
GDWD WKDW ZDV VHQW E\ WKH FRPPDQG�

����� %52$'&$67 7(67 5(68/76 5($'
5HDGV IRU HDFK QRGH WKH UHVXOWV �QXPEHU RI UHFHSWLRQV� RI D %52$'&$67
7(67 '$7$ 6(1' FRPPDQG WKDW KDV EHHQ VHQW WR DOO QRGHV LQ D VSHFLILHG QHW�
ZRUN� �)RU GHWDLOV RQ WKH %52$'&$67 7(675(68/766(1' FRPPDQG� UHIHU
WR ������ %52$'&$67 7(67 '$7$ 6(1'�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

5HVSRQVH
FRGH

1XPEHU RI
UHFHSWLRQV

&RPPDQG
FRGH

�� ��

1XPEHU RI UHFHSWLRQV �UHVSRQVH�� 7KH QXPEHU RI WLPHV WKDW EURDGFDVW WHVW
GDWD KDV EHHQ UHFHLYHG DW WKH FRPPDQG GHVWLQDWLRQ QRGH IURP WKH WLPH WKDW WKH
ODVW %52$'&$677(675(68/765($'FRPPDQGZDV VHQW XQWLO WKLV RQHZDV
VHQW LV UHWXUQHG�
$Q HUURU ZLOO EH JHQHUDWHG LI WKDW QXPEHU RI UHFHSWLRQV GLIIHUV IURP WKH QXPEHU RI
WLPHV WKDW WKH %52$'&$67 7(67 '$7$ 6(1' FRPPDQG ZDV LVVXHG GXULQJ
WKDW VDPH SHULRG�
7KH QXPEHU RI UHFHSWLRQV YDOXH EHLQJ UHWDLQHG DW WKH GHVWLQDWLRQ QRGH LV FOHDUHG
ZKHQ WKH %52$'&$67 7(67 5(68/76 5($' FRPPDQG LV H[HFXWHG�

������ %52$'&$67 7(67 '$7$ 6(1'
%URDGFDVWV WHVW GDWD WR DOO QRGHV LQ D VSHFLILHG QHWZRUN�

&RPPDQG %ORFN

&RPPDQG
FRGH

7HVW GDWD

����� E\WHV
PD[�

�� ��

3DUDPHWHUV

3DUDPHWHUV
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���

7KHUH LV QR UHVSRQVH WR WKLV FRPPDQG�
7KH FRQWURO GDWD PXVW EH VHW DV IROORZV ZKHQ WKLV FRPPDQG LV LVVXHG�
'HVWLQDWLRQ QRGH DGGUHVV� )) �+H[� �IRU EURDGFDVWLQJ WKH GDWD�
'HVWLQDWLRQ XQLW DGGUHVV� )( �+H[�

�IRU WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RU 8QLW�
5HVSRQVH UHTXLUHG�QRW UHTXLUHG IODJ� � �UHVSRQVH QRW UHTXLUHG�
7KH WUDQVPLVVLRQ DQG UHFHSWLRQ VWDWXV LV FKHFNHG E\ FRPSDULQJ WKH QXPEHU RI
WLPHV WKLV FRPPDQG LV LVVXHG ZLWK WKH QXPEHU RI UHFHSWLRQV SDUDPHWHU RI WKH
%52$'&$67 7(67 5(68/76 5($' FRPPDQG� �)RU GHWDLOV� UHIHU WR �����
%52$'&$67 7(67 5(68/76 5($'�

������ (5525 /2* 5($'
5HDGV WKH 3&·V HUURU ORJ�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

%HJLQQLQJ UHFRUG QR� �FRPPDQG�� 6SHFLILHV WKH ILUVW UHFRUG WR EH UHDG� LQ WZR
E\WHV �IRXU GLJLWV� LQ KH[DGHFLPDO� �7KH ILUVW UHFRUG QXPEHU LV ���� LQ KH[DGHFL�
PDO��
1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 6SHFLILHV WKH QXPEHU RI UHFRUGV WR
EH UHDG� ZLWKLQ D UDQJH RI ���� WR ���� LQ KH[DGHFLPDO �GHFLPDO� � WR ����
0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 6SHFLILHV WKH PD[LPXP QXPEHU RI
UHFRUGV WKDW FDQ EH UHFRUGHG� ZLWKLQ D UDQJH RI ���� WR ���� LQ KH[DGHFLPDO
�GHFLPDO� � WR ����
1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ
UHFRUGHG E\ WKH WLPH WKH FRPPDQG LV H[HFXWHG� )RU WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG WKLV LV IL[HG DW ���� +H[ �GHFLPDO� ����
(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV DUH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1R� RI UHFRUGV [ �� E\WHV

7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

'HWDLOV
0LQXWHV

6HFRQGV
'D\ +RXU <HDU 0RQWK

(UURU FRGH

�VW E\WH ��WK E\WH

(UURU FRGH� GHWDLOV� 7KHVH SDUDPHWHUV VKRZ WKH FRQWHQWV RI HUURUV� )RU
GHWDLOV� UHIHU WR ������ (UURU &RGHV�

3DUDPHWHUV



���6HFWLRQ5HVSRQVH &RGHV

���

'DWH DQG WLPH� 7KHVH SDUDPHWHUV VKRZ WKH VHFRQGV� PLQXWHV� KRXU �� WR
���� GDWH� PRQWK� DQG \HDU �WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH
WLPH WKDW WKH HUURU RFFXUUHG�

1RWH ,I WKH3&GRHV QRW KDYH WKH VSHFLILHG QXPEHU RI UHFRUGV� DOO WKH UHFRUGV WKDW KDYH
EHHQ VWRUHG LQ WKH 3& XS WR WKH SRLQW WKDW WKH FRPPDQG LV H[HFXWHG ZLOO EH
UHWXUQHG�

������ (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV DQG VHWV WKH HUURU ORJ SRLQWHU WR ��

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

��� 5HVSRQVH &RGHV
7KLV VHFWLRQ GHVFULEHV WKH UHVSRQVH FRGHV UHWXUQHG ZLWK UHVSRQVHV WR ),16
FRPPDQGV� 5HVSRQVH FRGHV FDQ EH XVHG WR FRQILUP QRUPDO FRPSOHWLRQ RI FRP�
PDQG H[HFXWLRQ RU WR WURXEOHVKRRW SUREOHPV ZKHQ FRPPDQGV IDLO� )RU IXUWKHU
WURXEOHVKRRWLQJ LQIRUPDWLRQ� UHIHU WR 6HFWLRQ �� 7URXEOHVKRRWLQJ DQG 0DLQWH�
QDQFH RI WKLVPDQXDO DQG WR WKH RSHUDWLRQPDQXDOV IRU VSHFLILF 8QLWV RU 6\VWHPV�

����� &RQILJXUDWLRQ
5HVSRQVH FRGHV IRU ),16 FRPPDQGV FRQVLVW RI WZRE\WHV WKDW LQGLFDWH WKH UHVXOW
RI H[HFXWLQJ D FRPPDQG� 7KH VWUXFWXUH RI WKH UHVSRQVH FRGHV LV VKRZQ LQ WKH
IROORZLQJ GLDJUDP�

� � � � � � � � � � � � � � � �%LW

�� 3& 1RQ�IDWDO (UURU )ODJ

�� 3& )DWDO (UURU )ODJ

�� 5HOD\ (UURU )ODJ

)LUVW E\WH 6HFRQG E\WH

6XE�UHVSRQVH FRGH �65(6�0DLQ UHVSRQVH FRGH �05(6�

7KHPDLQ UHVSRQVH FRGH �05(6� LQ WKH ILUVW E\WH FODVVLILHV WKH UHVSRQVH DQG WKH
VXE�UHVSRQVH FRGH �65(6� LQ WKH VHFRQG E\WH LQGLFDWHV GHWDLOV XQGHU WKH
05(6 FODVVLILFDWLRQ�
,I ELW � RI WKH ILUVW E\WH LV 21� D QHWZRUN UHOD\ HUURU KDV RFFXUUHG� 5HIHU WR �����
1HWZRUN 5HOD\ (UURUV IRU GHWDLOV RQ WURXEOHVKRRWLQJ WKH HUURU�
,I ELW � RU � RI WKH VHFRQG E\WH LV 21� DQ HUURU KDV RFFXUUHG LQ WKH 3& RU FRPSXWHU
UHWXUQLQJ WKH UHVSRQVH� 5HIHU WR WKH RSHUDWLRQ PDQXDO IRU WKH GHYLFH UHWXUQLQJ
WKH UHVSRQVH IRU GHWDLOV ZKHQ WURXEOHVKRRWLQJ WKH HUURU�

����� 1HWZRUN 5HOD\ (UURUV
$ QHWZRUN UHOD\ HUURU ZLOO RFFXU ZKHQHYHU D FRPPDQG FDQQRW UHDFK WKH GHVWLQD�
WLRQ� 7KHVH HUURUV FDQ RFFXU IRU VHYHUDO UHDVRQV� �� 'DWD ZDV QRW VXFFHVVIXOO\



���6HFWLRQ5HVSRQVH &RGHV

���

SDVVHG EHWZHHQ WZR /LQN 8QLWV� �� 'DWD ZDV QRW SDVVHG VXFFHVVIXOO\ EHWZHHQ D
/LQN 8QLW DQG DQRWKHU 8QLW� VXFK DV WKH 3&·V &388QLW� RU �� 7KH GHVWLQDWLRQ RI D
JDWHZD\ GRHV QRW H[LVW� ,Q DQ\ FDVH� WKH 8QLW WKDW ZDV QRW DEOH WR WUDQVIHU GDWD
ZLOO UHWXUQ D UHVSRQVH LQGLFDWLQJ D QHWZRUN UHOD\ HUURU�

%LW � RI WKH ILUVW E\WH RI WKH UHVSRQVH FRGH ZLOO EH 21 LI D QHWZRUN UHOD\ HUURU KDV
RFFXUUHG� :KHQ WKLV KDSSHQV� WZR PRUH E\WHV RI GDWD ZLOO IROORZ WKH UHVSRQVH
FRGH WR LQGLFDWH WKH ORFDWLRQ RI WKH HUURU� 7KLV LQIRUPDWLRQ� DORQJ ZLWK WKH
UHVSRQVH FRGH� VKRXOG HQDEOH \RX WR WUDFN WKH HUURU�

%LW

�� 3& 1RQ�IDWDO (UURU )ODJ

�� 3& )DWDO (UURU )ODJ

(UURU QHWZRUN DGGUHVV (UURU QRGH DGGUHVV

)LUVW ZRUG

6HFRQG ZRUG

7KLUG ZRUG

&RPPDQG FRGH

�� 5HOD\ (UURU )ODJ

� � � � � � � � � � � � � � � �

)LUVW E\WH 6HFRQG E\WH

6XE UHVSRQVH FRGH �65(6�

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

0DLQ UHVSRQVH FRGH �05(6�

(UURU QHWZRUN DGGUHVV� �� WR �) �+H[� �� WR ��� LQ GHFLPDO�
(UURU QRGH DGGUHVV� &RQWUROOHU /LQN� �� WR �� �+H[� �� WR �� LQ GHFLPDO�

6<60$& 1(7� �� WR �( �+H[� �� WR ��� LQ GHFLPDO�
6<60$& /,1.� �� WR �( �+H[� �� WR �� LQ GHFLPDO�

$ UHOD\ HUURU LQGLFDWHV WKDW WKH FRPPDQG GLG QRW UHDFK WKH 8QLW WR ZKLFK LW ZDV
VHQW� 7KHUH DUH WZR W\SHV RI VLWXDWLRQ LQ ZKLFK WKLV FDQ RFFXU� ([DPSOH � �EHORZ�
VKRZV D VLWXDWLRQ LQ ZKLFK D UHOD\ HUURU RFFXUV ZKHQ GDWD FDQQRW EH WUDQVIHUUHG
IURP RQH &RPPXQLFDWLRQV 8QLW WR DQRWKHU LQ DQ LQWHUFRQQHFWHG QHWZRUN� ,Q
([DPSOH �� WKH UHOD\ HUURU RFFXUV EHFDXVH HLWKHU WKH VSHFLILHG GHVWLQDWLRQ QRGH
RU WKH QH[W UHOD\ QRGH GRHV QRW H[LVW�

,Q WKH WZR GLDJUDPV� WKH QXPEHUV LQGLFDWH WKH IROORZLQJ�
��� 7KH WUDQVPLWWHG GDWD IDLOV WR EH UHFHLYHG�
��� 7KH UHOD\ HUURU DQG UHVSRQVH FRGH DUH UHWXUQHG WR WKH FRPPDQG

VRXUFH�

,Q WKLV H[DPSOH� GDWD FDQQRW EH WUDQVIHUUHG EHWZHHQ &RQWUROOHU /LQN 8QLWV GXH WR
VRPH FDXVH VXFK DV D URXWLQJ WDEOH HUURU�

7UDQVPLVVLRQ

&RPSXWHU

&RQWUROOHU /LQN 8QLW &RQWUROOHU /LQN 8QLW

&RQWUROOHU /LQN 6XSSRUW %RDUG

5HVSRQVH

5HOD\ (UURUV

([DPSOH �



���6HFWLRQ5HVSRQVH &RGHV

���

,Q WKLV H[DPSOH� WKH VSHFLILHG GHVWLQDWLRQ QRGH RU WKH QH[W UHOD\ QRGH GRHV QRW
H[LVW�

7UDQVPLVVLRQ

&RPSXWHU

&RQWUROOHU /LQN 8QLW &RQWUROOHU /LQN 8QLW

&RQWUROOHU /LQN 6XSSRUW %RDUG

5HVSRQVH7UDQVPLVVLRQ

&RPSXWHU

&RQWUROOHU /LQN 8QLW &RQWUROOHU /LQN 8QLW

&RQWUROOHU /LQN 6XSSRUW %RDUG

5HVSRQVH

,I DQ HUURU RFFXUV� FKHFN WKH 05(6 DQG 65(6 FRGHV IRU WKH QRGH LQ TXHVWLRQ�
DQG FRUUHFW WKH SUREOHP�

����� 5HVSRQVH &RGHV DQG 7URXEOHVKRRWLQJ
7KH WDEOH EHORZ OLVWV UHVSRQVH FRGHV �PDLQ DQG VXE�FRGHV� UHWXUQHG DIWHU
H[HFXWLRQ RI WKH ),16 FRPPDQGV� WKH SUREDEOH FDXVH RI HUURUV� DQG UHFRP�
PHQGHG UHPHGLHV�
8SRQ UHFHLSW RI VRPH FRPPDQGV� WKH GHVWLQDWLRQ QRGH ZLOO LVVXH D UHTXHVW WR
DQRWKHU QRGH� WKH RWKHU QRGH LV UHIHUUHG WR DV WKH WKLUG QRGH�

0DLQ FRGH 6XE�
FRGH

3UREDEOH FDXVH 5HPHG\

��� 1RUPDO FRPSOHWLRQ �� ��� ���S
�� 6HUYLFH ZDV LQWHUUXSWHG &KHFN WKH FRQWHQWV RI WKH GHVWLQDWLRQ

WUDQVPLVVLRQ DUHD RI WKLUG QRGH�
&KHFN WKH GDWD OLQN VWDWXV�

��� 6RXUFH QRGH HUURU �� 6RXUFH QRGH QRW SDUW RI 1HWZRUN $GG WR 1HWZRUN�
�� 7RNHQ WLPH�RXW� QRGH DGGUHVV WRR

ODUJH
6HW WKH VRXUFH QRGH·V QRGH DGGUHVV EHORZ
WKH PD[LPXP QRGH DGGUHVV�

�� 1XPEHU RI WUDQVPLW UHWULHV H[FHHGHG &KHFN FRPPXQLFDWLRQV ZLWK HFKREDFN
WHVW� ,I WKH WHVW IDLOV� FKHFN QHWZRUN�

�� 0D[LPXP QXPEHU RI IUDPHV H[FHHGHG (LWKHU FKHFN WKH H[HFXWLRQ RI HYHQWV LQ WKH
QHWZRUN DQG UHGXFH WKH QXPEHU RI HYHQWV
RFFXUULQJ LQ RQH F\FOH� RU LQFUHDVH WKH
PD[LPXP QXPEHU RI IUDPHV�

�� 1RGH DGGUHVV VHWWLQJ HUURU �UDQJH� &RUUHFWO\ VHW WKH &RQWUROOHU /LQN %,26 �1
RSWLRQ� 0DNH VXUH WKH QRGH DGGUHVV LV
ZLWKLQ VSHFLILHG UDQJH DQG WKDW WKHUH DUH
QR QRGH DGGUHVVHV WKDW DUH VHW WZLFH�

�� 1RGH DGGUHVV GXSOLFDWLRQ HUURU 0DNH VXUH WKDW WKHUH DUH QR QRGH
DGGUHVVHV WKDW DUH VHW WZLFH�

([DPSOH �



���6HFWLRQ5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 'HVWLQDWLRQ QRGH �� 'HVWLQDWLRQ QRGH QRW SDUW RI 1HWZRUN $GG WR 1HWZRUN�
HUURU �� 1R QRGH ZLWK WKH VSHFLILHG QRGH

DGGUHVV
&KHFN WKH GHVWLQDWLRQ QRGH·V QRGH
DGGUHVV�

�� 7KLUG QRGH QRW SDUW RI 1HWZRUN &KHFN WKH WKLUG QRGH·V QRGH DGGUHVV�
%URDGFDVWLQJ ZDV VSHFLILHG� &KHFN WKH FRQWURO GDWD DQG VSHFLI\ RQO\

RQH QRGH DV WKH WKLUG QRGH�
�� %XV\ HUURU� GHVWLQDWLRQ QRGH EXV\ ,QFUHDVH WKH QXPEHU RI WUDQVPLW UHWU\

DWWHPSWV RU UH�HYDOXDWH WKH V\VWHP VR WKDW
WKH GHVWLQDWLRQ QRGH LV QRW VR EXV\
UHFHLYLQJ GDWD�

�� 5HVSRQVH WLPH�RXW� PHVVDJH SDFNHW
ZDV FRUUXSWHG E\ QRLVH

,QFUHDVH WKH QXPEHU RI WUDQVPLW UHWU\
DWWHPSWV�

5HVSRQVH WLPH�RXW� UHVSRQVH ZDWFK�
GRJ WLPHU LQWHUYDO WRR VKRUW

,QFUHDVH WKH YDOXH IRU WKH UHVSRQVH ZDWFK�
GRJ WLPHU LQWHUYDO LQ WKH FRQWURO GDWD�

)UDPH ORVW LQ WUDQVPLVVLRQ &KHFN WKH HUURU ORJ DQG FRUUHFW WKH
SURFHVV�

��� &RPPXQLFDWLRQV
FRQWUROOHU HUURU

�� (UURU RFFXUUHG LQ WKH FRPPXQLFDWLRQV
FRQWUROOHU� (5& LQGLFDWRU LV OLW

7DNH FRUUHFWLYH DFWLRQ� UHIHUULQJ WR
FRPPXQLFDWLRQV FRQWUROOHU HUURUV DQG
UHPHGLHV WDEOH DW HQG RI WKLV VHFWLRQ

�� &38 8QLW HUURU RFFXUUHG LQ WKH 3& DW
WKH GHVWLQDWLRQ QRGH

&OHDU WKH HUURU LQ WKH &38 8QLW �UHIHU WR WKH
3&·V RSHUDWLRQ PDQXDOV�

�� $ FRQWUROOHU HUURU KDV SUHYHQWHG D
QRUPDO UHVSRQVH IURP EHLQJ UHWXUQHG�

&KHFN QHWZRUN FRPPXQLFDWLRQV VWDWXV DQG
UHVHW WKH FRQWUROOHU ERDUG� ,I WKH HUURU VWLOO
H[LVWV� UHSODFH WKH FRQWUROOHU ERDUG�

�� 8QLW DGGUHVV VHWWLQJ HUURU 0DNH VXUH WKH 8QLW DGGUHVV LV ZLWKLQ WKH
VSHFLILHG UDQJH DQG WKDW WKHUH DUH QR QRGH
DGGUHVVHV WKDW DUH VHW WZLFH�

��� 1RW H[HFXWDEOH �� $Q XQGHILQHG FRPPDQG KDV EHHQ
XVHG�

&KHFN WKH FRPPDQG FRGH DQG EH VXUH
WKDW WKH 8QLW VXSSRUWV LW�

�� &DQQRW SURFHVV FRPPDQG EHFDXVH
WKH VSHFLILHG XQLW PRGHO RU YHUVLRQ LV
ZURQJ�

&KHFN WKH XQLW PRGHO DQG YHUVLRQ�

��� 5RXWLQJ HUURU �� 'HVWLQDWLRQ QRGH DGGUHVV LV QRW VHW LQ
WKH URXWLQJ WDEOH�

6HW WKH GHVWLQDWLRQ QRGH DGGUHVV LQ WKH
URXWLQJ WDEOH�

�� 5RXWLQJ WDEOH LVQ·W UHJLVWHUHG� 6HW WKH VRXUFH QRGHV� GHVWLQDWLRQ QRGHV�
DQG UHOD\ QRGHV LQ WKH URXWLQJ WDEOH�

�� 5RXWLQJ WDEOH HUURU 6HW WKH URXWLQJ WDEOH FRUUHFWO\�
�� 7KH PD[LPXP QXPEHU RI UHOD\ QRGHV

��� ZDV H[FHHGHG LQ WKH FRPPDQG�
5HGHVLJQ WKH QHWZRUN RU UHFRQVLGHU WKH
URXWLQJ WDEOH WR UHGXFH WKH QXPEHU RI UHOD\
QRGHV LQ WKH FRPPDQG�

��� &RPPDQG IRUPDW
HUURU

�� 7KH FRPPDQG LV ORQJHU WKDQ WKH PD[�
SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� 7KH FRPPDQG LV VKRUWHU WKDQ PLQ�
SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� 7KH GHVLJQDWHG QXPEHU RI GDWD LWHPV
GLIIHUV IURP WKH DFWXDO QXPEHU�

&KHFN WKH QXPEHU RI LWHPV DQG WKH GDWD�
DQG PDNH VXUH WKDW WKH\ DJUHH�

�� $Q LQFRUUHFW FRPPDQG IRUPDW KDV
EHHQ XVHG�

&KHFN WKH FRPPDQG IRUPDW RI WKH
FRPPDQG DQG VHW LW FRUUHFWO\�

�� $Q LQFRUUHFW KHDGHU KDV EHHQ XVHG�
�7KH VRXUFH QRGH·V UHOD\ WDEOH RU UHOD\
QRGH·V ORFDO QHWZRUN WDEOH LV ZURQJ��

6HW WKH URXWLQJ WDEOH FRUUHFWO\�



���6HFWLRQ5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 3DUDPHWHU HUURU �� $ FRUUHFW PHPRU\ DUHD FRGH KDV QRW
EHHQ XVHG RU ([WHQGHG 'DWD 0HPRU\
LV QRW DYDLODEOH�

&KHFN WKH FRPPDQG·V PHPRU\ DUHD FRGH
DQG VHW WKH DSSURSULDWH FRGH�

�� 7KH DFFHVV VL]H VSHFLILHG LQ WKH
FRPPDQG LV ZURQJ� RU WKH ILUVW
DGGUHVV LV DQ RGG QXPEHU�

6HW WKH FRUUHFW DFFHVV VL]H IRU WKH
FRPPDQG�

�� 7KH ILUVW DGGUHVV LV LQ DQ LQDFFHVVLEOH
DUHD�

6HW D ILUVW DGGUHVV WKDW LV LQ DQ DFFHVVLEOH
DUHD�

�� 7KH HQG RI VSHFLILHG ZRUG UDQJH
H[FHHGV WKH DFFHSWDEOH UDQJH�

&KHFN WKH DFFHSWDEOH OLPLWV RI WKH GDWD
DUHD DQG VHW WKH ZRUG UDQJH ZLWKLQ WKH
OLPLWV�
&KHFN WKH GDWD OLQN WDEOHV WR EH VXUH WKH
OLPLW WR OLQN ZRUGV KDV QRW EHHQ H[FHHGHG�

�� $ QRQ�H[LVWHQW SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� 7KH VL]HV RI GDWD LWHPV LQ WKH
FRPPDQG EORFN DUH ZURQJ�

&KHFN WKH FRPPDQG GDWD DQG EH VXUH WKDW
WKH VL[HV RI WKH GDWD LWHPV DUH FRUUHFW�FR D G E RF D H R J
&KHFN WKH GDWD OLQN WDEOHV WR EH VXUH DOO
QRGHV LQ WKH UHIUHVK SDUDPHWHUV DUH LQ WKH
FRPPRQ OLQN SDUDPHWHUV�

�$ 7KH ,20 EUHDN IXQFWLRQ FDQQRW EH
H[HFXWHG EHFDXVH LW LV DOUHDG\ EHLQJ
H[HFXWHG�

(LWKHU DERUW WKH FXUUHQW ,20 EUHDN IXQFWLRQ
SURFHVVLQJ� RU ZDLW XQWLO LW LV FRPSOHWHG DQG
H[HFXWH WKH FRPPDQG�
&KHFN WKH GDWD OLQN WDEOHV IRU QRGH
DGGUHVVHV WKDW KDYH EHHQ VHW WZLFH�

�% 7KH UHVSRQVH EORFN LV ORQJHU WKDQ WKH
PD[� SHUPLVVLEOH OHQJWK�

&KHFN WKH FRPPDQG IRUPDW DQG VHW WKH
QXPEHU RI LWHPV FRUUHFWO\�

�& $Q LQFRUUHFW SDUDPHWHU FRGH KDV EHHQ
VSHFLILHG�

&KHFN WKH FRPPDQG GDWD DQG UHHQWHU LW
FRUUHFWO\�VSHF HG
&KHFN WKH GDWD OLQN WDEOH ILOH IRU FRUUXSWLRQ�

��� 5HDG QRW SRVVLEOH �� 7KH GDWD LV SURWHFWHG� ([HFXWH WKH LQVWUXFWLRQ DJDLQ DIWHU LVVXLQJ
WKH 352*5$0 $5($ 3527(&7 &/($5
FRPPDQG WR WKH 3&�

$Q DWWHPSW ZDV PDGH WR GRZQORDG D
ILOH WKDW LV EHLQJ XSORDGHG�

&KHFN WKH ILOH QDPH DQG HLWKHU LQWHUUXSW
VHUYLFLQJ RU ZDLW IRU VHUYLFLQJ WR FRPSOHWH
EHIRUH UH�H[HFXWLQJ WKH FRPPDQG�

�� 7KH UHJLVWHUHG WDEOH GRHV QRW H[LVW RU
LV LQFRUUHFW�

6HW RU UHVHW WKH UHJLVWHUHG WDEOH�

7RR PDQ\ ILOHV RSHQ� &ORVH RSHQ ILOHV DQG UH�H[HFXWH WKH
FRPPDQG�

�� 7KH FRUUHVSRQGLQJ VHDUFK GDWD GRHV
QRW H[LVW�

���

�� $ QRQ�H[LVWLQJ SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� $ QRQ�H[LVWLQJ ILOH KDV EHHQ VSHFLILHG� &KHFN ZKHWKHU WKH FRUUHFW ILOH QDPH ZDV
XVHG�

�� $ YHULILFDWLRQ HUURU KDV RFFXUUHG� &KHFN ZKHWKHU WKH PHPRU\ FRQWHQWV DUH
FRUUHFW DQG UHSODFH LI LQFRUUHFW�
&KHFN WKH FRQWHQWV RI WKH ILOH� $ UHDG HUURU
PD\ KDYH RFFXUUHG�



���6HFWLRQ5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� :ULWH QRW SRVVLEOH �� 7KH VSHFLILHG DUHD LV UHDG�RQO\ RU LV
ZULWH�SURWHFWHG�

,I WKH VSHFLILHG DUHD LV UHDG�RQO\� WKH ZULWH
FDQQRW EH SHUIRUPHG� ,I LW LV
ZULWH�SURWHFWHG� WXUQ RII WKH ZULWH�SURWHFW
VZLWFK DQG H[HFXWH WKH LQVWUXFWLRQ DJDLQ�

�� 7KH GDWD LV SURWHFWHG� ([HFXWH WKH LQVWUXFWLRQ DJDLQ DIWHU LVVXLQJ
WKH 352*5$0 $5($ 3527(&7 &/($5
FRPPDQG WR WKH 3&�

$Q DWWHPSW ZDV PDGH WR
VLPXOWDQHRXVO\ GRZQORDG DQG XSORDG
D ILOH�

&KHFN WKH ILOH QDPH DQG HLWKHU LQWHUUXSW
VHUYLFLQJ RU ZDLW IRU VHUYLFLQJ WR FRPSOHWH
EHIRUH UH�H[HFXWLQJ WKH FRPPDQG�

7KH GDWD OLQN WDEOHV FDQQRW EH ZULWWHQ
PDQXDO EHFDXVH WKH 8QLW LV VHW IRU
DXWRPDWLF JHQHUDWLRQ�

&KDQJH WKH GDWD OLQN PRGH WR PDQXDO�

�� 7KH QXPEHU RI ILOHV H[FHHGV WKH
PD[LPXP SHUPLVVLEOH�

:ULWH WKH ILOH�V� DJDLQ DIWHU HUDVLQJ
XQQHHGHG ILOHV� RU XVH GLIIHUHQW GLVN RU
0HPRU\ &DUG WKDW KDV IUHH VSDFH�

7RR PDQ\ ILOHV RSHQ� &ORVH RSHQ ILOHV DQG UH�H[HFXWH WKH
FRPPDQG�

�� $ QRQ�H[LVWLQJ SURJUDP QR� KDV EHHQ
VSHFLILHG�

&KHFN WKH SURJUDP QXPEHU DQG EH VXUH
WKDW LW LV VHW FRUUHFWO\�

�� $ QRQ�H[LVWHQW ILOH KDV EHHQ VSHFLILHG� ���
�� 7KH VSHFLILHG ILOH DOUHDG\ H[LVWV� &KDQJH WKH QDPH RI WKH ILOH DQG H[HFXWH

WKH LQVWUXFWLRQ DJDLQ�
�� 'DWD FDQQRW EH FKDQJHG� &KHFN WKH FRQWHQWV RI WKH PHPRU\ DUHD

EHLQJ ZULWWHQ WR�
��� 1RW H[HFXWDEOH LQ

G
�� 7KH PRGH LV ZURQJ �H[HFXWLQJ�� &KHFN WKH RSHUDWLQJ PRGH�

FXUUHQW PRGH 'DWD OLQNV DUH DFWLYH� &KHFN WKH GDWD OLQN VWDWXV EHIRUH
H[HFXWLRQ�

�� 7KH PRGH LV ZURQJ �LQDFWLYH�� &KHFN WKH RSHUDWLQJ PRGH�
'DWD OLQNV DUH DFWLYH� &KHFN WKH GDWD OLQN VWDWXV EHIRUH

H[HFXWLRQ�
�� 7KH 3& LV LQ WKH 352*5$0 PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH 3& LV LQ WKH '(%8* PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH 3& LV LQ WKH 021,725 PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH 3& LV LQ WKH 581 PRGH� &KHFN WKH 3&·V PRGH�
�� 7KH VSHFLILHG QRGH LV QRW WKH FRQWURO

QRGH�
&KHFN ZKLFK QRGH LV WKH FRQWURO QRGH�

�� 7KH PRGH LV ZURQJ DQG WKH VWHS
FDQQRW EH H[HFXWHG�

&KHFN ZKHWKHU WKH VWHS KDV DFWLYH VWDWXV
RU QRW�

��� 1R 8QLW �� $ ILOH GHYLFH GRHV QRW H[LVW ZKHUH
VSHFLILHG�

0RXQW WKH 0HPRU\ &DUG RU GLVN

�� 7KH VSHFLILHG PHPRU\ GRHV QRW H[LVW� &KHFN WKH VSHFLILFDWLRQV RI WKH LQVWDOOHG ILOH
PHPRU\�

�� 1R FORFN H[LVWV� &KHFN WKH PRGHO QXPEHU�
��� 6WDUW�VWRS QRW
SRVVLEOH

�� 7KH GDWD OLQN WDEOHV HLWKHU KDYH QRW
EHHQ FUHDWHG RU DUH LQFRUUHFW�

6HW WKH GDWD OLQN WDEOHV FRUUHFWO\�



���6HFWLRQ5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� 8QLW HUURU �� 3DULW\�FKHFNVXP HUURU RFFXUUHG
EHFDXVH RI LQFRUUHFW GDWD�

7UDQVIHU FRUUHFW GDWD LQWR PHPRU\�

�� ,�2 VHWWLQJ HUURU �7KH UHJLVWHUHG ,�2
FRQILJXUDWLRQ GLIIHUV IURP WKH DFWXDO��

(LWKHU FKDQJH WKH DFWXDO FRQILJXUDWLRQ WR
PDWFK WKH UHJLVWHUHG RQH� RU JHQHUDWH WKH
,�2 WDEOH DJDLQ�

�� 7RR PDQ\ ,�2 SRLQWV 5HGHVLJQ WKH V\VWHP WR UHPDLQ ZLWKLQ
SHUPLVVLEOH OLPLWV�

�� &38 EXV HUURU �$Q HUURU RFFXUUHG
GXULQJ GDWD WUDQVIHU EHWZHHQ WKH &38
8QLW DQG D &38 %XV 8QLW��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�� ,�2 GXSOLFDWLRQ HUURU �$ UDFN QXPEHU�
XQLW QXPEHU� RU ,�2 ZRUG DOORFDWLRQ
KDV EHHQ GXSOLFDWHG��

&KHFN WKH V\VWHP·V VHWWLQJV DQG HOLPLQDWH
DQ\ VHWWLQJV WKDW RFFXU WZLFH�

�� ,�2 EXV HUURU �$Q HUURU RFFXUUHG GXULQJ
GDWD WUDQVIHU EHWZHHQ WKH &38 8QLW
DQG DQ ,�2 8QLW��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�� 6<60$& %86�� HUURU �$Q HUURU
RFFXUUHG GXULQJ 6<60$& %86�� GDWD
WUDQVIHU��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�$ 6SHFLDO ,�2 8QLW HUURU �$Q HUURU
RFFXUUHG GXULQJ &38 %XV 8QLW GDWD
WUDQVIHU��

&KHFN WKH 8QLW� 6HUYLFH %RDUGV� DQG FDEOH
FRQQHFWLRQV DQG LVVXH WKH (5525 &/($5
FRPPDQG�

�' 'XSOLFDWLRQ LQ 6<60$& %86 ZRUG
DOORFDWLRQ�

&KHFN DQG UHJHQHUDWH WKH ,�2 WDEOH�

�) $ PHPRU\ HUURU KDV RFFXUUHG LQ
LQWHUQDO PHPRU\� LQ WKH 0HPRU\ &DUG�
RU LQ ([SDQVLRQ '0 GXULQJ WKH HUURU
FKHFN�

,I WKH HUURU RFFXUUHG LQ LQWHUQDO PHPRU\ RU
WKH (0 8QLW� FRUUHFW WKH GDWD LQ WKH
FRPPDQG DQ H[HFXWH LW DJDLQ�

,I WKH HUURU RFFXUUHG LQ D 0HPRU\ &DUG RU
(0 XVHG IRU ILOH PHPRU\� WKH ILOH GDWD KDV
EHHQ FRUUXSWHG� ([HFXWH WKH 0(025<
&$5' )250$7 FRPPDQG IRU WKH 3&�

,I WKH DERYH UHPHGLHV GR QRW HOLPLQDWH WKH
HUURU� UHSODFH WKH IDXOW\ PHPRU\�

�� 7HUPLQDWRU QRW FRQQHFWHG LQ 6<60$&
%86 6\VWHP�

&RQQHFW WKH WHUPLQDWRU FRUUHFWO\�



���6HFWLRQ5HVSRQVH &RGHV

���

0DLQ FRGH 5HPHG\3UREDEOH FDXVH6XE�
FRGH

��� &RPPDQG HUURU �� 7KH VSHFLILHG DUHD LV QRW SURWHFWHG�
7KLV UHVSRQVH FRGH ZLOO EH UHWXUQHG LI
DQ DWWHPSW LV PDGH WR FOHDU SURWHFWLRQ
RQ DQ DUHD WKDW LV QRW SURWHFWHG�

7KH SURJUDP DUHD LV QRW SURWHFWHG� VR LW
LVQ·W QHFHVVDU\ WR FOHDU SURWHFWLRQ�

�� $Q LQFRUUHFW SDVVZRUG KDV EHHQ
VSHFLILHG�

6SHFLI\ D SDVVZRUG WKDW LV UHJLVWHUHG�

�� 7KH VSHFLILHG DUHD LV SURWHFWHG� ([HFXWH WKH FRPPDQG DJDLQ DIWHU
H[HFXWLQJ WKH 352*5$0 $5($
3527(&7 &/($5 FRPPDQG IRU WKH 3&�

7R PDQ\ FRPPDQGV DW GHVWLQDWLRQ� 7KH GHVWLQDWLRQ KDV UHFHLYHG PRUH WKDQ �
FRPPDQGV� (LWKHU LQWHUUXSW VHUYLFLQJ RU
ZDLW IRU VHUYLFLQJ WR FRPSOHWH EHIRUH
UH�H[HFXWLQJ WKH FRPPDQG�

�� 7KH VHUYLFH LV EHLQJ H[HFXWHG� ([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
VHUYLFH KDV EHHQ FRPSOHWHG RU DERUWHG�

�� 7KH VHUYLFH LV QRW EHLQJ H[HFXWHG� ([HFXWH WKH VHUYLFH LI QHFHVVDU\�
�� 6HUYLFH FDQQRW EH H[HFXWHG IURP

VRXUFH QRGH EHFDXVH WKH VRXUFH QRGH
LV QRW SDUW RI WKH GDWD OLQNV�

([HFXWH WKH VHUYLFH IURP D QRGH WKDW LV
SDUW RI WKH GDWD OLQNV�

$ EXIIHU HUURU KDV SUHYHQWHG UHWXUQLQJ
D QRUPDO UHVSRQVH�

5HVHW WKH ERDUG� ,I WKH HUURU SHUVLVWV�
UHSODFH WKH ERDUG�

�� 6HUYLFH FDQQRW EH H[HFXWHG EHFDXVH
QHFHVVDU\ VHWWLQJV KDYHQ·W EHHQ
PDGH�

0DNH WKH QHFHVVDU\ VHWWLQJV�

�� 6HUYLFH FDQQRW EH H[HFXWHG EHFDXVH
QHFHVVDU\ VHWWLQJV KDYHQ·W EHHQ PDGH
LQ WKH FRPPDQG GDWD�

&KHFN WKH FRPPDQG IRUPDW RI DQG PDNH
WKH QHFHVVDU\ VHWWLQJV�

�$ 7KH VSHFLILHG DFWLRQ RU WUDQVLWLRQ
QXPEHU KDV DOUHDG\ EHHQ UHJLVWHUHG�

([HFXWH WKH FRPPDQG DJDLQ XVLQJ DQ
DFWLRQ RU WUDQVLWLRQ QXPEHU WKDW KDVQ·W
EHHQ UHJLVWHUHG�

�% &DQQRW FOHDU HUURU EHFDXVH WKH FDXVH
RI WKH HUURU VWLOO H[LVWV�

(OLPLQDWH WKH FDXVH RI WKH HUURU DQG
H[HFXWH WKH (5525 &/($5 FRPPDQG�

��� $FFHVV ULJKW HUURU �� 7KH DFFHVV ULJKW LV KHOG E\ DQRWKHU
QRGH�

�(LWKHU D SHULSKHUDO GHYLFH DW WKH RWKHU
QRGH LV H[HFXWLQJ DQ 6)& RQOLQH HGLW�
RU WKH RWKHU QRGH LV H[HFXWLQJ DQ
$&&(66 5,*+7 $&48,5( RU
$&&(66 5,*+7 )25&(' $&48,5(
FRPPDQG��

([HFXWH WKH FRPPDQG DJDLQ DIWHU WKH
DFFHVV ULJKW KDV EHHQ UHOHDVHG�

�7KH FRPPDQG FDQ EH H[HFXWHG DIWHU WKH
$&&(66 5,*+7 )25&(' $&48,5( RU
$&&(66 5,*+7 5(/($6( FRPPDQG LV
FRPSOHWHG� 5HOHDVLQJ WKH DFFHVV ULJKW
PLJKW DIIHFW SURFHVVHV LQ SURJUHVV DW WKH
QRGH WKDW KHOG WKH DFFHVV ULJKW��

��� $ERUW �� &RPPDQG ZDV DERUWHG ZLWK $%257
FRPPDQG�

���



���

6(&7,21 �
1HWZRUN ,QWHUFRQQHFWLRQV

7KLV VHFWLRQ GHVFULEHV WKH PHWKRG XVHG WR FRQQHFW PXOWLSOH QHWZRUNV WKURXJK &9�VHULHV RU &6��VHULHV 3&V�

��� :KDW LV 1HWZRUN ,QWHUFRQQHFWLRQ" ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUFRQQHFWLQJ &RQWUROOHU /LQN 1HWZRUNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUFRQQHFWLQJ 'LIIHUHQW 7\SHV RI 1HWZRUNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5RXWLQJ 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 5RXWLQJ 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 5RXWLQJ 7DEOH 6HWWLQJ 3URFHGXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (GLWLQJ /RFDO 1HWZRUN 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (GLWLQJ 5HOD\ 1HWZRUN 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6DYLQJ 5RXWLQJ 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVIHUULQJ 5RXWLQJ 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([DPSOH 5RXWLQJ 7DEOH 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ:KDW LV 1HWZRUN ,QWHUFRQQHFWLRQ"

���

��� :KDW LV 1HWZRUN ,QWHUFRQQHFWLRQ"
1HWZRUN LQWHUFRQQHFWLRQ HQDEOHV FRPPDQGV DQG UHVSRQVHV IRU WKH PHVVDJH
VHUYLFH WR EH VHQW DQG UHFHLYHG DFURVV PXOWLSOH QHWZRUNV� 7KH WKUHH QHWZRUNV
OLVWHG EHORZ FDQ EH LQWHUFRQQHFWHG WR DFKLHYH WKLV�
� &RQWUROOHU /LQN 1HWZRUNV
� 6<60$& 1(7 /LQN 1HWZRUNV
� 6<60$& /,1. 1HWZRUNV

����� ,QWHUFRQQHFWLQJ &RQWUROOHU /LQN 1HWZRUNV
&RQWUROOHU /LQN 1HWZRUNV FDQ EH FRQQHFWHG WKURXJK D&9�VHULHV RU D&6��VHULHV
3&�

&9�VHULHV RU &6��VHULHV
3& �VHH QRWH�

,%0 3&�$7 RU
FRPSDWLEOH
FRPSXWHU

&6��VHULHV�
&���+;�+*�+(� RU
&9�VHULHV 3&

1RWH $GDWDEULGJH LV FUHDWHG EHWZHHQ&RQWUROOHU /LQN8QLWV
PRXQWHG RQ WKH VDPH &9�VHULHV RU &6��VHULHV 3&�

&RQWUROOHU /LQN 1HWZRUN &RQWUROOHU /LQN 1HWZRUN

����� ,QWHUFRQQHFWLQJ 'LIIHUHQW 7\SHV RI 1HWZRUNV
$&9�VHULHV RU &6��VHULHV 3& FDQ EH XVHG WR FRQQHFW D &RQWUROOHU /LQN 1HWZRUN
ZLWK D 6<60$& 1(7 RU 6<60$& /,1. 1HWZRUN�

&9�VHULHV RU &6��VHULHV
3& �VHH QRWH�

,%0 3&�$7 RU
FRPSDWLEOH
FRPSXWHU

&6��VHULHV�
&���+;�+*�+( RU
&9�VHULHV 3&

1RWH $ GDWD DQG FRPPXQLFDWLRQV SURWRFRO JDWHZD\ LV FUHDWHG
EHWZHHQ D &RQWUROOHU /LQN 8QLW DQG D 6<60$&1(7 RU 6<60$&
/,1. 8QLW PRXQWHG WR WKH VDPH &9�VHULHV RU &6��VHULHV 3&�

&RQWUROOHU /LQN 1HWZRUN 6<60$& 1(7 1HWZRUN

1RWH �� $ EULGJH LV XVHG EHWZHHQ &RPPXQLFDWLRQV 8QLWV WR FRQQHFW WKH VDPH W\SH
RI QHWZRUNV�

�� $ JDWHZD\ LV XVHG EHWZHHQ &RPPXQLFDWLRQV 8QLWV WR FRQQHFW GLIIHUHQW
W\SHV RI QHWZRUNV�

%ULGJH *DWHZD\

'DWD 'DWD
'DWD DQG FRPPXQLFDWLRQV

SURWRFRO JDWHZD\

3&

&RQWUROOHU /LQN &RQWUROOHU /LQN

3&

&RQWUROOHU /LQN 6<60$& 1(7

� 2QO\ RQH &RQWUROOHU /LQN 6XSSRUW %RDUG FDQ EH PRXQWHG WR DQ ,%0 3&�$7 RU
FRPSDWLEOH FRPSXWHU�



���6HFWLRQ5RXWLQJ 7DEOHV

���

� &RPPXQLFDWLRQV DFURVV EULGJHV RU JDWHZD\V FDQ LQFOXGH XS WR WKUHH QHW�
ZRUNV� LQFOXGLQJ WKH ORFDO QHWZRUN �GDWD JHQHUDWLQJ QHWZRUN��

1HWZRUN � �ORFDO QHWZRUN� 1HWZRUN � 1HWZRUN �

$OWKRXJK ����� E\WHV RI GDWD �LQFOXGLQJ WKH KHDGHU� FDQ EH VHQW DQG UHFHLYHG
ZLWK D&RQWUROOHU /LQN� WKHPD[LPXPDPRXQW RI GDWD LV OLPLWHG E\ DQ\ QHWZRUN WKH
GDWD SDVVHV WKURXJK� L�H�� WKH QHWZRUN ZLWK WKH WKH VPDOOHVW FDSDFLW\ ZLOO GHWHU�
PLQH WKH OLPLW�

,I� IRU H[DPSOH� GDWD SDVVHV WKURXJK D 6<60$& /,1. QHWZRUN DV VKRZQ LQ WKH
ILJXUH RQ WKH SUHFHGLQJ SDJH� WKH DPRXQW RI GDWD VHQW DQG UHFHLYHG IURP WKH
&RQWUROOHU /LQN LV OLPLWHG WR ��� E\WHV �LQFOXGLQJ WKH KHDGHU� EHFDXVH WKH 6<6�
0$& /,1. 1HWZRUN FDQ RQO\ KDQGOH WKDW PDQ\ E\WHV�

6HH WKH PDQXDO IRU WKH QHWZRUN \RX DUH XVLQJ LQ RUGHU WR GHWHUPLQH WKH PD[L�
PXP DPRXQW RI GDWD IRU HDFK QHWZRUN�

��� 5RXWLQJ 7DEOHV
5RXWLQJ WDEOHV WKDW GHILQH WKH FRPPXQLFDWLRQV SDWK IURP WKH&RQWUROOHU /LQN 8QLW
RQ WKH ORFDO 3& WR WKH QHWZRUN FRQQHFWHG WR WKH GHVWLQDWLRQ 3&PXVW EH FUHDWHG
LQ RUGHU WR VHQG DQG UHFHLYH GDWD DFURVV QHWZRUNV�

&UHDWLQJ 5RXWLQJ 7DEOHV
5RXWLQJ WDEOHV FRQVLVWV RI D ORFDO QHWZRUN WDEOH DQG D UHOD\ QHWZRUN WDEOH�

7KH ORFDO QHWZRUN WDEOH OLVWV WKH XQLW QXPEHUV DQG FRUUHVSRQGLQJ QHWZRUN
DGGUHVVHV IRU WKH &RQWUROOHU /LQN 8QLW DQG 6XSSRUW %RDUG XQLW QXPEHUV�:LWK WKH
6XSSRUW %RDUG� RQO\ RQH HQWU\ FDQ EH VHW LQ WKH WDEOH�

8QLW QXPEHU ��
8QLW QXPEHU ��
8QLW QXPEHU ��

1HWZRUN DGGUHVV �
1HWZRUN DGGUHVV �
1HWZRUN DGGUHVV �
1HWZRUN DGGUHVV �

([DPSOH

/RFDO QHWZRUN WDEOH
/RFDO QHWZRUN
DGGUHVV 8QLW QXPEHU

� ��

� ��

� ��

� ��

8QLW QXPEHU ��
/RFDO QHWZRUN DGGUHVV 8QLW QXPEHU

1RWH �� 7KH XQLW QXPEHU LV VHW EHWZHHQ �� DQG �� XVLQJ WKH URWDU\ VZLWFK RQ WKH IURQW
SDQHO RI &9�VHULHV DQG &6��VHULHV &RQWUROOHU /LQN 8QLWV� DQG LV WKH VDPH DV
WKH RSHUDWLQJ OHYHO IRU &���+;�+*�+( 3&V� )RU WKH 6XSSRUW %RDUG� LW LV WKH
YDOXH VHW IRU WKH &RQWUROOHU /LQN %,26 LQ &21),*�6<6 �L�H�� XVLQJ WKH �8
RSWLRQ��

�� 7KH QHWZRUN DGGUHVV LV WKH DGGUHVV RI WKH QHWZRUN FRQQHFWHG WR WKH 8QLW
�EHWZHHQ � DQG ����� 7KH DGGUHVV LV VHW ZKHQ WKH ORFDO QHWZRUN WDEOH LV
FUHDWHG�

/RFDO 1HWZRUN 7DEOH



���6HFWLRQ6HWWLQJ 5RXWLQJ 7DEOHV

���

$ UHOD\ QHWZRUN WDEOH SURYLGHV WKH QRGH DQG QHWZRUN DGGUHVVHV FRUUHVSRQGLQJ
WR WKH LQLWLDO UHOD\ SRLQW �ILUVW SRLQW WKH GDWD PXVW JR WR� HQ URXWH WR D WDUJHW QHW�
ZRUN �HQG QHWZRUN� QRW GLUHFWO\ FRQQHFWHG WR WKH ORFDO 3&� 7KH WDEOH WUDFHV WKH
URXWH IURP WKH UHOD\ SRLQW WR WKH HQG QHWZRUN�

/RFDO QHW�

ZRUN

DGGUHVV

8QLW

QXPEHU

(QG

QHWZRUN

5HOD\

QRGH

&RPSXWHU UHOD\ QHWZRUN WDEOH

5HOD\

QHWZRUN

1HWZRUN DGGUHVV �

/RFDO QRGH

&RPSXWHU

1RGH

DGGUHVV

�

1RGH

DGGUHVV

�
1RGH

DGGUHVV

�

5HOD\ QRGH

3& �D�

5HOD\ QRGH

3& �E�

1RGH DGGUHVV �

8QLW QXPEHU �

1RGH

DGGUHVV �

8QLW QXP�

EHU �

1RGH DGGUHVV �

'HVWLQDWLRQ

1HWZRUN

DGGUHVV �

1HWZRUN

DGGUHVV �

(QG

QHWZRUN

�

�

5HOD\

QHWZRUN

�

�

5HOD\

QRGH

�

�

�

3& �D� UHOD\ QHWZRUN WDEOH

� � �

3& �E� ORFDO QHWZRUN WDEOH

�

(QG QHWZRUN

� �

'DWD ILUVW JRHV WR QRGH
DGGUHVV � DW QHWZRUN
DGGUHVV � WR UHDFK
QHWZRUN DGGUHVV ��

'DWD WKHQ JRHV WR QRGH
DGGUHVV � DW QHWZRUN
DGGUHVV � WR UHDFK QHW�
ZRUN DGGUHVV ��

:H NQRZ IURP WKH
ORFDO QHWZRUN WDEOH
WKDW WKH GDWD JRHV
WKURXJK ORFDO XQLW
QXPEHU � WR UHDFK
QHWZRUN DGGUHVV ��

'DWD JRHV WR QRGH
DGGUHVV � DW QHW�
ZRUN DGGUHVV ��
L�H�� WKH ORFDO QHW�
ZRUN�

1RGH DGGUHVV �

��� 6HWWLQJ 5RXWLQJ 7DEOHV
7KLV VHFWLRQ GHVFULEHV URXWLQJ WDEOH VHWWLQJV�
5RXWLQJ WDEOHV DUH VHW WKURXJK WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH RU &;�3UR�
JUDPPHU� 7KLV VHFWLRQ GHVFULEHV VHWWLQJ SURFHGXUHV DQG VHWWLQJ GHWDLOV�
)RU VSHFLILF RSHUDWLRQV� VHH WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ
0DQXDO �:���� RU &;�3URJUDPPHU 8VHU·V 0DQXDO� )RU &RQWUROOHU /LQN 8QLW VHW�
WLQJV� UHIHU WR WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ 0DQXDO �:�����

����� 5RXWLQJ 7DEOH 6HWWLQJ 3URFHGXUH
7KH SURFHGXUH IRU VHWWLQJ URXWLQJ WDEOHV LV GHVFULEHG EHORZ�

�� �� ���� �� (GLW WKH ORFDO QHWZRUN WDEOH�
�� (GLW WKH UHOD\ QHWZRUN WDEOH�
�� 6DYH WKH URXWLQJ WDEOHV�
�� 7UDQVIHU WKH URXWLQJ WDEOHV�

����� (GLWLQJ /RFDO 1HWZRUN 7DEOHV
8VH WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH·V URXWLQJ WDEOH HGLWLQJ IXQFWLRQ WR HGLW
WKH ORFDO QHWZRUN WDEOH DV VKRZQ RQ WKH VFUHHQ JLYHQ EHORZ�

5HOD\ 1HWZRUN 7DEOH



���6HFWLRQ6HWWLQJ 5RXWLQJ 7DEOHV

���

/RFDO 1HWZRUN� �/RF 1HWZN�
$GGUHVV � WKURXJK ��� IRU WKH QHWZRUN FRQQHFWHG WR WKH 6XSSRUW %RDUG�

6,28 8QLW 1R�� �6,28 XQLW ��
&RQWUROOHU /LQN 6XSSRUW %RDUG XQLW QXPEHU �� WR ���

:LWK WKH 6XSSRUW %RDUG� RQO\ RQH HQWU\ FDQ EH VHW LQ WKH ORFDO QHWZRUN WDEOH�

7KH 6XSSRUW %RDUG·V 6,28 XQLW QXPEHU LV WKH YDOXH VHW IRU WKH &RQWUROOHU /LQN
%,26 E\ &21),*�6<6 �L�H�� XVLQJ WKH �8 RSWLRQ��

����� (GLWLQJ 5HOD\ 1HWZRUN 7DEOHV
8VH WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH·V URXWLQJ WDEOH HGLWLQJ IXQFWLRQ WR HGLW
WKH UHOD\ QHWZRUN WDEOH DV VKRZQ RQ WKH VFUHHQ JLYHQ EHORZ�

(QG 1HWZRUN� �(QG 1HWZN�
1HWZRUN DGGUHVV RI WKH HQG QHWZRUN �� WKURXJK ����

5HOD\ 1HWZRUN� �5HOD\ 1HWZN�
1HWZRUN DGGUHVV RI WKH ILUVW UHOD\ SRLQW RQ WKH ZD\ WR WKH HQG QHWZRUN �� WKURXJK
����

5HOD\ 1RGH� �5HOD\ QRGH�
1RGH DGGUHVV RI WKH ILUVW UHOD\ SRLQW RQ WKH ZD\ WR WKH HQG QHWZRUN
�&RQWUROOHU /LQN� � WKURXJK ��� 6<60$& 1(7� � WKURXJK ���� DQG 6<60$&
/,1.� � WKURXJK ���

$OO QHWZRUNV QRW GLUHFWO\ FRQQHFWHG WR WKH ORFDO QRGH DUH VHW�

1RWH 7KH 3& ,' LV DQ\ XQLTXH QDPH JLYHQ WR D VSHFLILF QRGH�:KHQ VHWWLQJ WKH 3& ,'�
VLPSO\ LQSXW WKH ,'� 1HWZRUN DQG QRGH DGGUHVVHV ZLOO EH LQSXW IRU \RX DXWRPDWL�
FDOO\� 6HH WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO �:���� IRU
IXUWKHU GHWDLOV�

����� 6DYLQJ 5RXWLQJ 7DEOHV
$IWHU HGLWLQJ WKH ORFDO DQG UHOD\ QHWZRUN WDEOHV� VDYH WKH WDEOHV�

1RWH :KHQ VHWWLQJ URXWLQJ WDEOHV LQ PXOWLSOH 3&V� HGLW DQG VDYH DOO URXWLQJ WDEOHV DQG
WKHQ WUDQVIHU WKHP WRJHWKHU IRU JUHDWHU HIILFLHQF\�

����� 7UDQVIHUULQJ 5RXWLQJ 7DEOHV
5RXWLQJ WDEOHV WKDW KDYH EHHQ VDYHG FDQ EH UHDG WR WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH IURP PHPRU\ DQG WKHQ WUDQVIHUUHG�

����� ([DPSOH 5RXWLQJ 7DEOH 6HWWLQJV
7KLV VHFWLRQ VKRZV H[DPSOHV RI URXWLQJ WDEOH VHWWLQJV�

7KH H[DPSOH EHORZ VKRZV ORFDO QHWZRUN WDEOH VHWWLQJV ZKHQ D 6XSSRUW %RDUG LV
PRXQWHG WR D FRPSXWHU�

([DPSOH �



���6HFWLRQ6HWWLQJ 5RXWLQJ 7DEOHV

���

� $

1R�
/RF

1HWZN
6,28
XQLW �

/RFDO 1HWZRUN 7DEOH

&RPSXWHU

8QLW QXPEHU E

&RQWUROOHU /LQN 1HWZRUN DGGUHVV $

E

7KH IROORZLQJ H[DPSOH VKRZ WKH VHWWLQJV IRU D UHOD\ QHWZRUN WDEOH FRQQHFWLQJ
WKUHH QHWZRUNV�

3& �

1RGH DGGUHVV F

�
�

%
&

$
$

E
E

�
�

$
&

%
%

F
H

�
�

$
%

&
&

I
I

� & % H

� $ % F

5HOD\ 1HWZRUN 7DEOHV

1R�
(QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R�
(QG
1HWZN

1R�
(QG
1HWZN

1R�
(QG
1HWZN

1R�
(QG
1HWZN

1HWZRUN
DGGUHVV $

1HWZRUN
DGGUHVV %

1HWZRUN
DGGUHVV &

3& �

1RGH DGGUHVV D

1RGH DGGUHVV E

3& �

1RGH DGGUHVV G

3& �

1RGH DGGUHVV I

3& �

1RGH DGGUHVV J

5HOD\
3& ,' 1HWZN 1RGH

5HOD\
3& ,' 1HWZN 1RGH

5HOD\
3& ,' 1HWZN 1RGH

5HOD\
3& ,' 1HWZN 1RGH

1RGH DGGUHVV H

2Q FORVHU H[DPLQDWLRQ RI WKH UHOD\ QHWZRUN WDEOH IRU 3& �� ZH VHH WKDW WKH UHOD\
QHWZRUN LV % DQG WKH UHOD\ QRGH LV F ZKHQ QHWZRUN $ LV WKH GHVWLQDWLRQ� DQG WKDW
WKH UHOD\ QHWZRUN LV % DQG WKH UHOD\ QRGH LV H ZKHQ QHWZRUN & LV WKH GHVWLQDWLRQ�

([DPSOH �



���6HFWLRQ6HWWLQJ 5RXWLQJ 7DEOHV

���

7KH QHWZRUN VWUXFWXUH H[DPSOH LQ WKH ILJXUH EHORZ VKRZV URXWLQJ WDEOHV IRU DOO
QRGHV�

&RP�
SXWHU

617 3&

&/. 3&617 617 3&6/.

&/. &/. 3& 6/. 3& 6/. 3&

���

��� ���

��� ��� ���

617� 6<60$& 1(7 /,1. 8QLW
&/.� &RQWUROOHU /LQN 8QLW� %RDUG
6/.� 6<60$& /,1. 8QLW

8QLW �
1RGH �

8QLW �
1RGH �

8QLW �
1RGH �

8QLW �
1RGH ��

8QLW �
1RGH �

8QLW �
1RGH �

8QLW �
1RGH �

1HWZRUN ��

1HWZRUN ��1HWZRUN ��

8QLW �
1RGH �

8QLW �
1RGH ��

5RXWLQJ 7DEOHV RQ 3& �

�
�

��� ��� ����
�

��� ��

� �
��� ��� ���

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�

5RXWLQJ 7DEOHV RQ 3& �

�
�

��� ��� ����
�

��� ��

� �

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�

��� ��

5RXWLQJ 7DEOHV RQ 3& �

�
�

��� ��� ����
�

��� ��

� �

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�

��� ��

5RXWLQJ 7DEOHV RQ &RPSXWHU

�
�

��� ��� ����
�

��� ��

� �
��� ��� ���

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�

([DPSOH �



���6HFWLRQ6HWWLQJ 5RXWLQJ 7DEOHV

���

5RXWLQJ 7DEOHV RQ 3& �

�
�

��� ��� ����
�

��� ��

� �
��� ��� ���

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�

5RXWLQJ 7DEOHV RQ 3& �

�
�

��� ��� ����
�

��� ��

� �
��� ��� ���

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�

5RXWLQJ 7DEOHV RQ 3& �

�
�

��� ��� ����
�

��� ��

� �
��� ��� ���

5HOD\ 1HWZRUN 7DEOH/RFDO 1HWZRUN 7DEOH

1R� (QG
1HWZN

5HOD\
3& ,' 1HWZN 1RGH

1R� /RF
1HWZN

6,28
XQLW�



���

6(&7,21 �
&RPPXQLFDWLRQV 7LPLQJ

7KLV VHFWLRQ H[SODLQV GHWDLOV RQ&RQWUROOHU /LQN1HWZRUN FRPPXQLFDWLRQV�5HIHU WR WKLV VHFWLRQ IRU QHWZRUN FRPPXQLFDWLRQV
WKDW UHTXLUH DFFXUDWH FRPPXQLFDWLRQV WLPLQJ�

��� 1HWZRUN 3DUDPHWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQWUROOHU /LQN &RPPXQLFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV &\FOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1HWZRUN 3DUDPHWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6SHFLI\LQJ 1HWZRUN 3DUDPHWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPXQLFDWLRQV &\FOH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $FWLYH 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QDFWLYH 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD /LQN ,�2 5HVSRQVH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSXWHU WR 3& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& WR &RPSXWHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0HVVDJH 6HUYLFH 'HOD\ 7LPHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ1HWZRUN 3DUDPHWHUV

���

��� 1HWZRUN 3DUDPHWHUV
7KLV VHFWLRQ H[SODLQV KRZ WR XVH &RQWUROOHU /LQN 1HWZRUN FRPPXQLFDWLRQV DQG
KRZ WR DGMXVW WKH QHWZRUN SDUDPHWHUV WR PDWFK WKH V\VWHP�

����� &RQWUROOHU /LQN &RPPXQLFDWLRQV
7KH WRNHQ EXV PHWKRG LV XVHG IRU FRPPXQLFDWLRQV LQ WKH &RQWUROOHU /LQN 1HW�
ZRUN� :LWK WKLV PHWKRG� D SLHFH RI GDWD FDOOHG D ´WRNHQµ LV VHQW EHWZHHQ WKH YDUL�
RXV QRGHV LQ WKH QHWZRUN� 7KH RQO\ QRGH WKDW FDQ WUDQVPLW GDWD DW DQ\ JLYHQ WLPH
LV WKH RQH WKDW FXUUHQWO\ KROGV WKH WRNHQ� WKHUHE\ SUHYHQWLQJ LQWHUIHUHQFHV WR
GDWD WUDQVPLVVLRQ ZLWKLQ WKH QHWZRUN�
7KH WRNHQ WUDYHOV IURP VPDOOHU QRGH DGGUHVVHV WR ODUJHU� DQG WKHQ EDFN WR WKH
EHJLQQLQJ DJDLQ� ZLWKRXW UHJDUG WR WKH RUGHU LQ ZKLFK WKH QRGHV DUH FRQQHFWHG� ,I
WKH QRGH KDV GDWD WR VHQG� LW ZLOO DWWDFK WKH GDWD WR WKH WRNHQ DQG VHQG WKHP
WRJHWKHU� ,I WKH QRGH KDV QR GDWD WR VHQG� LW ZLOO SDVV WKH WRNHQ WR WKH QH[W QRGH�

(DFK &RQWUROOHU /LQN 1HWZRUN DOZD\V KDV D 8QLW WKDW FRQWUROV FRPPXQLFDWLRQV
ZLWKLQ WKH QHWZRUN� 7KLV 8QLW LV FDOOHG WKH ´SROOLQJ QRGH�µ1RUPDOO\� WKH QRGH WKDW
KDV WKH VPDOOHVW QRGH DGGUHVV LQ WKH QHWZRUN LV WKH SROOLQJ QRGH� $OO 8QLWV DW
QRGHV RWKHU WKDQ WKH SROOLQJ QRGH DUH FDOOHG ´SROOHG QRGHV�µ 7KH SROOLQJ QRGH
FRQWUROV WKH WRNHQ� FKHFNV WKH QHWZRUN� DQG SHUIRUPV RWKHU UHOHYDQW WDVNV�
6KRXOG WKH SROOLQJ QRGH EUHDN GRZQ� WKH QRGH ZLWK WKH QH[W VPDOOHVW QRGH
DGGUHVV LV DXWRPDWLFDOO\ VHOHFWHG DV WKH SROOLQJ QRGH WR SUHYHQW WKH HQWLUH QHW�
ZRUN IURP VKXWWLQJ GRZQ�

����� &RPPXQLFDWLRQV &\FOH
7KH ´FRPPXQLFDWLRQV F\FOHµ LV WKH F\FOH IRU UHSHDWLQJ &RQWUROOHU /LQN 1HWZRUN
SURFHVVLQJ� 7KH WLPH UHTXLUHG IRU RQH FRPPXQLFDWLRQV F\FOH LV FDOOHG WKH ´FRP�
PXQLFDWLRQV F\FOH WLPH�µ DQG HDFK FRPPXQLFDWLRQV F\FOH LV GLYLGHG LQWR D ´WRNHQ
F\FOHµ DQG D ´SROOLQJ F\FOHµ DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

7RNHQ F\FOH 3ROOLQJ F\FOH

&RPPXQLFDWLRQV F\FOH

7RNHQ F\FOH 3ROOLQJ F\FOH

&RPPXQLFDWLRQV F\FOH

7KH WRNHQ F\FOH LV WKH SHULRG GXULQJZKLFK WKH WRNHQ LV VHQW IURP WKH SROOLQJ QRGH
WR WKH QRGHV LQ RUGHU DQG UHWXUQHG WR WKH SROOLQJ QRGH� 'XULQJ WKLV F\FOH� DQ\
QRGHVZLWK GDWD WR VHQG ZLOO VHQG WKDW GDWD� 'DWD OLQN GDWD ZLOO DOVR EH VHQW GXULQJ
WKLV F\FOH�

7KH SROOLQJ F\FOH LV WKH SHULRG GXULQJ ZKLFK WKH SROOLQJ QRGH FKHFNV WKH VWDWXV RI
WKH QRGHV LQ WKH QHWZRUN� 7KH SROOLQJ QRGH FKHFNVZKHWKHU HDFK QRGH LV DFWXDOO\
SDUWLFLSDWLQJ LQ WKH QHWZRUN� ZKHWKHU WKHUH DUH DQ\ QHZ QRGHV SDUWLFLSDWLQJ� DQG
VR RQ� DQG QRWLILHV DOO WKH QRGHV RI WKH UHVXOWV RI WKH FKHFN�

7KH UHIUHVK F\FOH WLPH LV WKH WLPH� GXULQJ GDWD OLQN RSHUDWLRQ� IURPZKHQ WKH FRQ�
WHQWV RI WKH GDWD OLQN DUHDV DUH UHIUHVKHG XQWLO WKH QH[W WLPH WKH\ DUH UHIUHVKHG�
7KH UHIUHVK F\FOH WLPH ZLOO YDU\ GHSHQGLQJ RQ IDFWRUV VXFK DV WKH FRPPXQLFD�
WLRQV F\FOH WLPH� WKH QXPEHU RI GDWD OLQN ZRUGV� DQG VR RQ�
7KH UHIUHVK F\FOH WLPH YDOXH FDQ EH GLVSOD\HG E\ WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH·V GDWD OLQN VWDWXVPRQLWRULQJ IXQFWLRQ� 7KHUH LV QR UHIUHVK F\FOH WLPH IRU
WKH 6XSSRUW %RDUG� EHFDXVH WKH GDWD OLQN DUHDV DUH FRQVWDQWO\ UHIUHVKHG E\ WKH
GDWD OLQN GDWD WKDW LV UHFHLYHG�:KHQ WKH UHIUHVK F\FOH WLPH IRU WKH 6XSSRUW %RDUG
LV UHDG E\ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� WKHUHIRUH� WKH YDOXH ZLOO DOZD\V
EH ��

3ROOLQJ 1RGH

7RNHQ &\FOH

3ROOLQJ &\FOH

5HIUHVK &\FOH 7LPH



���6HFWLRQ&RPPXQLFDWLRQV &\FOH 7LPH

���

����� 1HWZRUN 3DUDPHWHUV
1HWZRUN SDUDPHWHUV DUH DOVR XVHG WR FRQWURO QHWZRUN RSHUDWLRQV� 1HWZRUN
SDUDPHWHUV DUH UHDG IURP WKH SROOLQJ QRGH DQG GLVWULEXWHG WR DOO RWKHU QRGHV
ZKHQ WKH&RQWUROOHU /LQN 1HWZRUN LV VWDUWHG� ,Q WKLV ZD\� DOO QRGHV RQ WKH QHWZRUN
DOZD\V KDYH WKH VDPH QHWZRUN SDUDPHWHU VHWWLQJV� ,I QRGHV DUH FRQQHFWHG WR
WKH QHWZRUN KDOIZD\ GXULQJ QHWZRUN RSHUDWLRQ� WKH QHWZRUN SDUDPHWHU VHWWLQJV
ZLOO DOVR EH GLVWULEXWHG WR WKHVH QRGHV ZKHQ WKH\ DUH FRQQHFWHG� 7KH IROORZLQJ
WKUHH QHWZRUN SDUDPHWHUV FDQ EH VSHFLILHG�

7KLV SDUDPHWHU VSHFLILHV WKHPD[LPXP QRGH DGGUHVV RI QRGHV WR EH FKHFNHG E\
WKH SROOLQJ QRGH� 7KH GHIDXOW LV ��� 5HGXFLQJ WKH VHWWLQJ RI WKLV SDUDPHWHU
UHGXFHV WKH QXPEHU RI QRGHV FKHFNHG E\ WKH SROOLQJ QRGH DQG FDQ WKXV DYRLGV
XQQHFHVVDU\ FKHFN RSHUDWLRQV� +RZHYHU� LI WKH QHWZRUN FRQWDLQV QRGHV ZLWK
QRGH DGGUHVVHV JUHDWHU WKDQ WKH VHWWLQJ RI WKH SDUDPHWHU� WKHVH QRGHV ZLOO QRW
EH FRQQHFWHG WR WKH QHWZRUN�

7KLV SDUDPHWHU VSHFLILHV WKH QXPEHU RI QRGHV WR EH FKHFNHG �SROOHG� E\ WKH SRO�
OLQJ QRGH GXULQJ HDFK SROOLQJ F\FOH� 7KH GHIDXOW LV �� 6HWWLQJ WKLV SDUDPHWHU WR D
KLJK YDOXH LQFUHDVHV WKH FRPPXQLFDWLRQV F\FOH WLPH� EXW UHGXFHV WKH WLPH
UHTXLUHG WR UHFRJQL]H WKDW QRGHV KDYH EHHQ UHPRYHG IURP RU DGGHG WR WKH QHW�
ZRUN� 5HGXFLQJ WKH VHWWLQJ RI WKLV SDUDPHWHU VKRUWHQV WKH FRPPXQLFDWLRQV F\FOH
WLPH EXW GHOD\V D QHWZRUN UHVSRQVH ZKHQ D QRGH LV GLVFRQQHFWHG IURP RU FRQ�
QHFWHG WR WKH QHWZRUN�

7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP QXPEHU RI HYHQW IUDPHV �FRPPXQLFD�
WLRQV RWKHU WKDQ GDWD OLQNV� VXFK DV PHVVDJH VHUYLFH WUDQVPLVVLRQV� WKDW FDQ EH
WUDQVIHUUHG GXULQJ D FRPPXQLFDWLRQV F\FOH� 6SHFLI\ D YDOXH LQ XQLWV RI ��� E\WHV�
7KH GHIDXOW LV �� ����l ��  ����� E\WHV��
,QFUHDVLQJ WKH VHWWLQJ RI WKLV SDUDPHWHU LQFUHDVHV WKH FRPPXQLFDWLRQV F\FOH
WLPH EXW DOORZV IRU PRUH HYHQW FRPPXQLFDWLRQV VXFK DV WKH PHVVDJH VHUYLFH�
7RR VPDOO D SDUDPHWHU YDOXH UHVWULFWV HYHQW FRPPXQLFDWLRQV� UHVXOWLQJ LQ DQ
HUURU�
6HH ��� &RPPXQLFDWLRQV &\FOH 7LPH IRU WKH HIIHFWV RI QHWZRUN SDUDPHWHUV RQ
FRPPXQLFDWLRQ F\FOH WLPHV�

����� 6SHFLI\LQJ 1HWZRUN 3DUDPHWHUV
7KH QHWZRUN SDUDPHWHUV FDQ EH VSHFLILHG IURP WKH &RQWUROOHU /LQN 6XSSRUW 6RIW�
ZDUH� 7KLV VHFWLRQ GHVFULEHV RQO\ WKH DOORZDEOH VHWWLQJ UDQJH IRU HDFK QHWZRUN
SDUDPHWHU� 5HIHU WR WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO
�:���� IRU VHWWLQJ SURFHGXUHV�
7KH IROORZLQJ WDEOH VKRZV WKH VHWWLQJ UDQJH DQG GHIDXOW IRU QHWZRUN SDUDPHWHUV�

1HWZRUN SDUDPHWHU 6HWWLQJ
UDQJH

'HIDXOW
YDOXH

0D[LPXP QRGH DGGUHVV � WR �� ��
1XPEHU RI SROOHG QRGHV SHU FRPPXQLFDWLRQV F\FOH � WR �� �
1R� RI HYHQW�IUDPHV SHU FRPPXQLFDWLRQV F\FOH �� WR ��� ��

7KH QHWZRUN SDUDPHWHUV EHFRPH YDOLG LPPHGLDWHO\ DIWHU EHLQJ VHW�

1RWH �� $OZD\V VWRS WKH GDWD OLQN EHIRUH FKDQJLQJ QHWZRUN SDUDPHWHUV�
�� 6SHFLI\ D YDOXH IRU WKH PD[LPXP QRGH DGGUHVV WKDW LV HTXDO WR RU JUHDWHU

WKDQ WKH PD[LPXP QRGH DGGUHVV LQ WKH &RQWUROOHU /LQN 1HWZRUN�

��� &RPPXQLFDWLRQV &\FOH 7LPH
7KLV VHFWLRQ GHVFULEHV KRZ WR FDOFXODWH WKH FRPPXQLFDWLRQV F\FOH WLPH� :KHQ
DFFXUDWH WLPLQJ LV UHTXLUHG� LW LV QHFHVVDU\ WR XQGHUVWDQG WKH WLPH UHTXLUHG IRU
VHQGLQJ DQG UHFHLYLQJ GDWD OLQN GDWD DQG WKH WLPLQJ IRU H[FKDQJLQJ GDWD�

0D[LPXP 1RGH $GGUHVV

1R� RI 3ROOHG 1RGHV 3HU
&RPPXQLFDWLRQV &\FOH

1R� RI (YHQW�IUDPHV SHU
&RPPXQLFDWLRQV &\FOH



���6HFWLRQ&RPPXQLFDWLRQV &\FOH 7LPH

���

����� $FWLYH 'DWD /LQNV

7KH IROORZLQJ HTXDWLRQV DUH XVHG WR FDOFXODWH WKH FRPPXQLFDWLRQV F\FOH WLPH
ZKHQ GDWD OLQNV DUH RSHUDWLQJ� �7KH FRPPXQLFDWLRQV F\FOH WLPH ZLOO YDU\ VRPH�
ZKDW GHSHQGLQJ RQ WKH EDXG UDWH DQG WKH FRQGLWLRQV DW WKDW SDUWLFXODU WLPH��

:LUHG 6\VWHPV

%DXG UDWH (TXDWLRQ
� 0ESV �� � $ � ��� � % � ��� � & � ��� � ' � � � ( � ����� �mV�
� 0ESV �� � $ � ����� � % � ��� � & � ��� � ' � � � ( � ����� �mV�
��� .ESV �� � $ � ����� � % � ��� � & � ��� � ' � �� � ( � ����� �mV�

2SWLFDO 6\VWHPV

%DXG UDWH (TXDWLRQ
� 0ESV
�)L[HG�

�� � $ � ����� � % � ��� � & � ��� � ' � � � ( � � [ )� ����� �mV�

1RWH 7KH PHDQLQJV RI WKH YDULDEOHV LQ WKH DERYH IRUPXODV DUH DV IROORZV�
$� 7RWDO QXPEHU RI GDWD OLQN ZRUGV ZLWKLQ WKH QHWZRUN

�WRWDO QXPEHU RI ZRUGV LQ VHQG DUHDV RI DOO QRGHV�
%� 1XPEHU RI SROOHG QRGHV SHU FRPP F\FOH

�YDOXH VSHFLILHG LQ WKH QHWZRUN SDUDPHWHUV�
&� 1XPEHU RI QRGHV FRQQHFWHG WR WKH QHWZRUN
'� 1XPEHU RI QRGHV WKDW VHQG PHVVDJHV GXULQJ WKH

FRPPXQLFDWLRQV F\FOH
(� 7RWDO QXPEHU RI E\WHV LQ PHVVDJHV WUDQVPLWWHG GXULQJ WKH

FRPPXQLFDWLRQV F\FOH
)� ([WUD FRPPXQLFDWLRQV WLPH IRU ORQJ GLVWDQFH 2SWLFDO )LEHU &DEOH

FRQQHFWLRQV� )  � � / mV �/ LV WKH FDEOH OHQJWK LQ NP��

&RPPXQLFDWLRQV FRQGLWLRQV DUH DV IROORZV�

%DXG UDWH� � 0ESV

1HWZRUN SDUDPHWHUV� 'HIDXOWV

0D[ QRGH DGGUHVV� ��

3ROOHG QRGHV SHU FRPP F\FOH� �

(YHQW�IUDPHV SHU FRPP F\FOH� ��

1HWZRUN FRQILJXUDWLRQ� � QRGHV

7RWDO QXPEHU RI GDWD OLQN ZRUGV� ����� ZRUGV

1RGHV WKDW VHQG PHVVDJHV� � QRGHV

%\WHV LQ DOO PHVVDJHV VHQW� �����l � E\WHV

,Q WKLV H[DPSOH� $ WR ( LQ WKH HTXDWLRQ KDYH WKH IROORZLQJ YDOXHV�

$� �����
%� �
&� �
'� �
(� �����

7KH FRPPXQLFDWLRQV F\FOH WLPH LV WKXV DV IROORZV�

�� � ����� � ��� � � � ��� � � � ��� � � � � � ����� � �����  ������� �mV�
@ ��� �PV�

&DOFXODWLRQ ([DPSOH



���6HFWLRQ'DWD /LQN ,�2 5HVSRQVH 7LPH

���

����� ,QDFWLYH 'DWD /LQNV
7KH IROORZLQJ HTXDWLRQV DUH XVHG WR FDOFXODWH WKH FRPPXQLFDWLRQV F\FOH WLPH
ZKHQ WKH GDWD OLQNV DUH LQDFWLYH� �7KH FRPPXQLFDWLRQV F\FOH WLPHZLOO YDU\ VRPH�
ZKDW GHSHQGLQJ RQ WKH EDXG UDWH DQG WKH FRQGLWLRQV DW WKDW SDUWLFXODU WLPH��

:LUHG 6\VWHPV

%DXG UDWH (TXDWLRQ
� 0ESV ��� � % � ��� � & � ��� � ' � � � ( � ����� �mV�
� 0ESV ����� � % � ��� � & � ��� � ' � � � ( � ����� �mV�
��� .ESV ����� � % � ��� � & � ��� � ' � �� � ( � ����� �mV�

2SWLFDO 6\VWHPV

%DXG UDWH (TXDWLRQ
� 0ESV
�IL[HG�

����� � % � ��� � & � ��� � ' � � � ( � � [ ) � ����� �mV�

1RWH %� 1XPEHU RI SROOHG QRGHV SHU FRPP F\FOH
�YDOXH VSHFLILHG LQ WKH QHWZRUN SDUDPHWHU�

&� 1XPEHU RI QRGHV FRQQHFWHG WR QHWZRUN
'� 1XPEHU RI QRGHV WKDW VHQG PHVVDJHV GXULQJ WKH

FRPPXQLFDWLRQV F\FOH
(� 7RWDO QXPEHU RI E\WHV LQ PHVVDJHV WUDQVPLWWHG GXULQJ WKH

FRPPXQLFDWLRQV F\FOH
)� ([WUD FRPPXQLFDWLRQV WLPH IRU ORQJ GLVWDQFH 2SWLFDO )LEHU &DEOH

FRQQHFWLRQV� )  � � / mV �/ LV WKH FDEOH OHQJWK LQ NP��

&RPPXQLFDWLRQV FRQGLWLRQV DUH DV IROORZV�

7UDQVPLVVLRQ PHGLXP� 7ZLVWHG�SDLU FDEOHV

%DXG UDWH� � 0ESV

1HWZRUN SDUDPHWHUV� 'HIDXOWV

0D[ QRGH DGGUHVV� ��

3ROOHG QRGHV SHU FRPP F\FOH� �

(YHQW�IUDPHV SHU FRPP F\FOH� ��

1HWZRUN FRQILJXUDWLRQ� � QRGHV

1RGHV WKDW VHQG PHVVDJHV� � QRGHV

%\WHV LQ DOO PHVVDJHV VHQW� �����l � E\WHV

,Q WKLV H[DPSOH� % WR ( LQ WKH HTXDWLRQ KDYH WKH IROORZLQJ YDOXHV�

%� �
&� �
'� �
(� �����

7KH FRPPXQLFDWLRQV F\FOH WLPH LV WKXV DV IROORZV�

��� � � � ��� � � � ��� � � � � � ����� � �����  ������ �mV�
@ �� �PV�

��� 'DWD /LQN ,�2 5HVSRQVH 7LPH
7KH GDWD OLQNV RI WKH &RQWUROOHU /LQN 6XSSRUW %RDUG UHTXLUH D VOLJKW WLPH GHOD\
IURP WKH WLPH WKH GDWD OLQN DUHD RI RQH QRGH LV FKDQJHG XQWLO WKLV FKDQJH LV
UHIOHFWHG LQ WKH GDWD OLQN DUHD DW DQRWKHU QRGH� 7KLV WLPH GHOD\ LV FDOOHG WKH GDWD
OLQN ,�2 UHVSRQVH WLPH�

&DOFXODWLRQ ([DPSOH



���6HFWLRQ'DWD /LQN ,�2 5HVSRQVH 7LPH

���

����� &RPSXWHU WR 3&
,Q WKH IROORZLQJ GLDJUDP LOOXVWUDWLQJ WKH PD[LPXP GDWD OLQN ,�2 UHVSRQVH WLPH� D
&���+;�+*�+( LV XVHG IRU WKH3& ���� DQG WKH3&·V F\FOH WLPH LV JUHDWHU WKDQRU
HTXDO WR WKH FRPPXQLFDWLRQV F\FOH WLPH�

8VHU DSSOLFDWLRQ
&RPSXWHU DW QRGH ��

�FONZULWH� �UHWXUQ�

6HQG SURFHVVLQJ �&RQWUROOHU /LQN %,26�GULYHU�
��

/DWH

� F\FOH

3URJUDP
3& DW QRGH ��

&RPPXQLFDWLRQV
F\FOH WLPH

'DWD OLQN WUDQVPLVVLRQV

5HFHLYH SURFHVVLQJ
�&RQWUROOHU /LQN 8QLW�

3UHYLRXV FRPPXQLFDWLRQV
F\FOH GDWD

�

�

�

2XWSXW 21 GHOD\

'DWD OLQN ,�2 UHVSRQVH WLPH

2XWSXW GHYLFH

,�2 UHIUHVK

'DWD H[FKDQJH

7KHUH DUH WKUHH SRLQWV VKRZQ LQ WKH GLDJUDP DERYH ZKHUH SURFHVVLQJ LV
GHOD\HG� LQFUHDVLQJ WKH GDWD OLQN ,�2 UHVSRQVH WLPH�

�� �� ���� �� 'DWD H[FKDQJH RFFXUV MXVW DIWHU WKH FRPSXWHU DW QRGH �� SDVVHV WKH WRNHQ
WKDW PDNHV LW WKH SROOLQJ QRGH� FDXVLQJ D GHOD\ RI XS WR RQH FRPPXQLFDWLRQV
F\FOH WLPH EHIRUH WKH GDWD LV WUDQVIHUUHG LQ GDWD OLQN SURFHVVLQJ�

�� $W QRGH ��� GDWD IURP WKH SUHYLRXV GDWD H[FKDQJH LV VWLOO EHLQJ WUDQVIHUUHG�
FDXVLQJ D GHOD\ RI XS WR RQH F\FOH EHIRUH WKH LQSXW LV UHDG LQWR WKH 3&�

�� 7KH GDWD WUDQVIHUUHG LQ GDWD OLQN SURFHVVLQJ DUULYHV DW WKH 3& DW QRGH ��
DIWHU GDWD H[FKDQJH� VR WKH GDWD ZLOO QRW EH UHDG LQWR WKH 3& XQWLO WKH QH[W
GDWD H[FKDQJH� FDXVLQJ D GHOD\ RI XS WR RQH F\FOH�
7KH PD[LPXP QXPEHU RI ZRUGV WKDW FDQ EH H[FKDQJHG LQ D VLQJOH GDWD
H[FKDQJH LV ����� IRU &9�VHULHV 3&V� ����� IRU &���+;�+*�+( 3&V� RU
����� IRU &6��VHULHV 3&V�

1RWH �� 1RLVH PD\ LQFUHDVH ,�2 GHOD\V�
�� 7KH GDWD VHQG SURFHVVLQJ WLPH IRU WKH DUHD PDUNHG E\ WKH DVWHULVN �� LQ WKH

GLDJUDP ZLOO EH DIIHFWHG E\ WKH SURFHVVLQJ FDSDFLW\ RI WKH FRPSXWHU WKDW LV
XVHG�

�� 7KH FRPPXQLFDWLRQV F\FOH WLPH PD\ IOXFWXDWH�
�� )RU GHWDLOV UHJDUGLQJ WKH WLPH UHTXLUHG IRU GDWD H[FKDQJHV EHWZHHQ WKH

&RQWUROOHU /LQN 8QLW DQG WKH 3&� UHIHU WR WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ
0DQXDO �:�����



���6HFWLRQ'DWD /LQN ,�2 5HVSRQVH 7LPH

���

����� 3& WR &RPSXWHU
,Q WKH IROORZLQJ GLDJUDP LOOXVWUDWLQJ WKH PD[LPXP GDWD OLQN ,�2 UHVSRQVH WLPH� D
&���+;�+*�+( LV XVHG IRU WKH3& ���� DQG WKH3&·V F\FOH WLPH LV JUHDWHU WKDQRU
HTXDO WR WKH FRPPXQLFDWLRQV F\FOH WLPH�

8VHU DSSOLFDWLRQ 3& DW QRGH ��

�FONUHDG� �UHWXUQ�

/DWH

� F\FOH

3URJUDP

&RPPXQLFDWLRQV
F\FOH WLPH

�

�

�

,QSXW GHYLFH

'DWD OLQN ,�2 UHVSRQVH WLPH

,QSXW

,�2 UHIUHVK

'DWD H[FKDQJH

��

'DWD OLQN
WUDQVPLVVLRQV

/DWH

&RPSXWHU DW QRGH ��

,QSXW 21 UHVSRQVH WLPH

5HFHLYH SURFHVVLQJ

�&RQWUROOHU /LQN %,26�GULYHU�

7KHUH DUH WKUHH SRLQWV VKRZQ LQ WKH GLDJUDP DERYH ZKHUH SURFHVVLQJ LV
GHOD\HG� LQFUHDVLQJ WKH GDWD OLQN ,�2 UHVSRQVH WLPH�

�� �� ���� �� 7KH LQSXW DUULYHV LQ WKH 3& MXVW DIWHU ,�2 UHIUHVKLQJ� FDXVLQJ D GHOD\ RI XS WR
RQH F\FOH EHIRUH WKH LQSXW LV UHDG LQWR WKH 3&�

�� 'DWD H[FKDQJH RFFXUV MXVW DIWHU WKH 3& DW QRGH �� SDVVHV WKH WRNHQ WKDW
PDNHV LW WKH SROOLQJ QRGH� FDXVLQJ D GHOD\ RI XS WR RQH FRPPXQLFDWLRQV
F\FOH WLPH EHIRUH WKH GDWD LV WUDQVIHUUHG LQ GDWD OLQN SURFHVVLQJ�

�� 7KH GDWD DUULYHV DW WKH 'DWD /LQN $UHD RI WKH 6XSSRUW %RDUG PRXQWHG DW WKH
FRPSXWHU DW QRGH ��� EXW SURFHVVLQJ LV GHOD\HG XQWLO WKH XVHU DSSOLFDWLRQ
H[HFXWHV WKH'$7$$5($5($' OLEUDU\ IXQFWLRQ RU GULYHU FDOO� 7KLV GHOD\ZLOO
YDU\ GHSHQGLQJ RQ WKH FRQWHQWV RI WKH XVHU DSSOLFDWLRQ�

1RWH �� 1RLVH PD\ LQFUHDVH ,�2 GHOD\V�

�� 7KH GDWD VHQG SURFHVVLQJ WLPH IRU WKH DUHD PDUNHG E\ WKH DVWHULVN �� LQ WKH
GLDJUDP ZLOO EH DIIHFWHG E\ WKH SURFHVVLQJ FDSDFLW\ RI WKH FRPSXWHU WKDW LV
XVHG�

�� 7KH FRPPXQLFDWLRQV F\FOH WLPH PD\ IOXFWXDWH�

�� 5HIHU WR WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ 0DQXDO �:���� IRU GHWDLOV RQ
WKH WLPH UHTXLUHG IRU GDWD H[FKDQJHV EHWZHHQ WKH &RQWUROOHU /LQN 8QLW DQG
WKH 3&�



���6HFWLRQ0HVVDJH 6HUYLFH 'HOD\ 7LPHV

���

��� 0HVVDJH 6HUYLFH 'HOD\ 7LPHV
7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WKH PD[LPXP PHVVDJH VHUYLFH WUDQVPLV�
VLRQ GHOD\ WLPH� ,Q WKLV H[DPSOH� WKH 0(025< $5($ 5($' ),16 FRPPDQG
LV VHQW WR WKH 3& DW QRGH �� E\ WKH XVHU DSSOLFDWLRQ DW WKH FRPSXWHU DW QRGH
���

8VHU DSSOLFDWLRQ

0D[LPXP WUDQVPLVVLRQ GHOD\

�FONVHQG� �UHWXUQ� �FONUHFY�

&RPSXWHU DW
QRGH ��

�UHWXUQ�

5HFHLYH SURFHVVLQJ DW
QRGH �� �UHVSRQVH�

7UDQVPLVVLRQ GHOD\
�UHVSRQVH�

&RPPXQLFDWLRQV F\FOH

6HQG SURFHVVLQJ DW QRGH
�� �UHVSRQVH�

3& DW QRGH ��

7UDQVPLVVLRQ GHOD\
�FRPPDQG�

5HFHLYH SURFHVVLQJ DW
QRGH �� �FRPPDQG�

6HQG SURFHVVLQJ DW QRGH
�� �FRPPDQG�

0D[LPXP WUDQVPLVVLRQ GHOD\ WLPH  6HQG SURFHVVLQJ �QRGH ��� � &RPPXQLFD�
WLRQV F\FOH WLPH � 7UDQVPLVVLRQ GHOD\ WLPH �IRU FRPPDQG� �5HFHLYH SURFHVVLQJ
�QRGH ��� � 3& SURFHVVLQJ WLPH �QRGH ��� � 6HQG SURFHVVLQJ �QRGH ��� � &RP�
PXQLFDWLRQV F\FOH WLPH � 7UDQVPLVVLRQ GHOD\ WLPH �IRU UHVSRQVH� � 5HFHLYH SUR�
FHVVLQJ �QRGH ���
6HQG�5HFHLYH 3URFHVVLQJ DW 1RGH ��
'HSHQGV RQ WKH SURFHVVLQJ FDSDFLW\ RI WKH FRPSXWHU WKDW LV XVHG�
&RPPXQLFDWLRQV &\FOH 7LPH
6HH ��� &RPPXQLFDWLRQV &\FOH 7LPH �RQ SDJH �����
7UDQVPLVVLRQ 'HOD\ 7LPH
7UDQVPLVVLRQ GHOD\ WLPH YDULHV ZLWK WKH EDXG UDWH�

%DXG UDWH 7UDQVPLVVLRQ GHOD\ WLPH
� 0ESV 1XPEHU RI ZRUGV WUDQVIHUUHG � ����� � ����� PV
� 0ESV 1XPEHU RI ZRUGV WUDQVIHUUHG � ����� � ����� PV
��� .ESV 1XPEHU RI ZRUGV WUDQVIHUUHG � ����� � ����� PV

5HFHLYH 3URFHVVLQJ DW 1RGH ��
1XPEHU RI ZRUGV WUDQVIHUUHG � ������� � ��� PV
6HQG 3URFHVVLQJ DW 1RGH ��
1XPEHU RI ZRUGV WUDQVIHUUHG � ������� � ��� PV

1RWH �� 7KH ,�2 UHVSRQVH WLPH FDQ LQFUHDVH GXH WR QRLVH RU UHVWULFWLRQV RQ WKH QXP�
EHU RI IUDPHV WKDW FDQ EH WUDQVPLWWHG ZKLOH GDWD OLQNV DUH RSHUDWLQJ�

�� 5HIHU WR WKH &RQWUROOHU /LQN 8QLWV 2SHUDWLRQ 0DQXDO �:���� IRU GHWDLOV RQ
WKH WLPH IURP UHFHSWLRQ DW WKH &RQWUROOHU /LQN 8QLW XQWLO WUDQVPLVVLRQ�



���

6(&7,21 ��
7URXEOHVKRRWLQJ DQG 0DLQWHQDQFH

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ WURXEOHVKRRWLQJ HUURUV WKDW RFFXU GXULQJ &RQWUROOHU /LQN 6XSSRUW %RDUG RSHUDWLRQ� DV
ZHOO DV GDLO\ LQVSHFWLRQ� FOHDQLQJ� DQG RWKHU PDLQWHQDQFH SURFHGXUHV�

���� 7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 8VLQJ WKH 581� (5&� (5+ DQG ,16 ,QGLFDWRUV �:LUHG %RDUGV� ���� � � � � � � � � � � � �
������ 8VLQJ WKH 581� (55 DQG ,16 ,QGLFDWRUV �2SWLFDO %RDUGV� ���� � � � � � � � � � � � � � � � �
������ 7URXEOHVKRRWLQJ ZLWK /1. ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 6WDWXV ,QIRUPDWLRQ DQG 7URXEOHVKRRWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &KHFNLQJ (UURUV 8VLQJ WKH 67$786 5($' &RPPDQG ���� � � � � � � � � � � � � � � � � � � �
������ (UURU 3URFHVVLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� (UURU /RJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (UURU /RJ 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (UURU &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ DQG &OHDULQJ (UURU /RJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� &OHDQLQJ DQG ,QVSHFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &OHDQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,QVSHFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� +DQGOLQJ 3UHFDXWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HSODFLQJ WKH 8QLW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HSODFLQJ WKH %RDUG ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



����6HFWLRQ7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV

���

���� 7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV
7KLV VHFWLRQ GHVFULEHV WKH HUURUV VKRZQ E\ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG
LQGLFDWRUV DQG SRVVLEOH UHPHGLHV�
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581� 2SHUDWLQJ
(5&� &RPPXQLFDWLRQV HUURU
(5+� ((3520 HUURU
,16� 1HWZRUN SDUWLFLSDWLRQ
/1.� 'DWD OLQN

:LUHG %RDUG

581� 2SHUDWLQJ
(55� (UURU
,16� 1HWZRUN SDUWLFLSDWLRQ
/1.� 'DWD OLQN

2SWLFDO %RDUG
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������ 8VLQJ WKH 581� (5&� (5+ DQG ,16 ,QGLFDWRUV �:LUHG %RDUGV�
7KH :LUHG %RDUG·V 581� (5&� (5+� DQG ,16 LQGLFDWRUV FDQ EH XVHG WR FKHFN
ZKHWKHU &RQWUROOHU /LQN 6XSSRUW %RDUG VWDUWXS DQG 1HWZRUN SDUWLFLSDWLRQ DUH
RSHUDWLQJ QRUPDOO\�

1RWH %H VXUH WR WXUQ 2)) WKH SRZHU WR WKH 3& EHIRUH SHUIRUPLQJ DQ\ RI WKH IROORZLQJ�

� 'LVFRQQHFWLQJ WKH %RDUG RU FRQQHFWRUV�

� 6HFXULQJ %RDUG RU FRQQHFWRUV�

� 6HWWLQJ KDUGZDUH VZLWFKHV�

,QGLFDWRUV 3UREDEOH FDXVH 3UREDEOH UHPHG\
581 (5& (5+ ,16

\

/LW 1RW
OLW

1RW
OLW

/LW 8QLW RSHUDWLQJ QRUPDOO\� 1HWZRUN
SDUWLFLSDWLRQ QRUPDO�

���

1RW
OLW

/LW ��� ��� 7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV IDXOW\� ,I WKH (5& LQGLFDWRU VWLOO OLJKWV ZKHQ WKH
%RDUG LV PRXQWHG RQ DQRWKHU FRPSXWHU�
UHSODFH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�

1RW
OLW

1RW
OLW

1RW
OLW

1RW
OLW

3RZHU LV QRW EHLQJ VXSSOLHG FRUUHFWO\ WR WKH
FRPSXWHU�

&KHFN WKH SRZHU VXSSO\ YROWDJH DQG VXSSO\
DW WKH UHFRPPHQGHG YROWDJH�W W W W

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG KDV
EHFRPH ORRVH�

6HFXUH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG
ILUPO\�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV
PRXQWHG LQ WKH ZURQJ VORW�

5HIHU WR 6HFWLRQ � 6HWWLQJ� ,QVWDOOLQJ� DQG
:LULQJ %RDUGV DQG PRXQW WKH %RDUG
FRUUHFWO\�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV IDXOW\� ,I WKH LQGLFDWRUV GR QRW OLJKW ZKHQ WKH %RDUG
LV PRXQWHG LQ DQRWKHU FRPSXWHU� UHSODFH WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�

/LW /LW ��� 1RW
OLW

7KH VDPH QRGH DGGUHVV LV EHLQJ XVHG E\
WZR GLIIHUHQW 8QLWV�

5HVHW VR WKDW HDFK QRGH DGGUHVV LV XVHG
RQO\ RQFH ZLWKLQ WKH VDPH 1HWZRUN�

/LW ��� /LW ��� 5RXWLQJ WDEOH VHWWLQJ HUURU� 5HVHW WKH URXWLQJ WDEOH FRUUHFWO\� UHIHUULQJ WR
��� 6HWWLQJ 5RXWLQJ 7DEOHV�:KHQ QR URXWLQJ
WDEOH LV EHLQJ XVHG� GHOHWH WKH URXWLQJ WDEOH�

((3520 HUURU 5HIHU WR ���� 6WDWXV ,QIRUPDWLRQ DQG
7URXEOHVKRRWLQJ� FRUUHFW WKH GDWD ZKHUH WKH
HUURU KDV RFFXUUHG� DQG UHVHW WKH %RDUG� ,I
WKH HUURU RFFXUV DJDLQ� UHSODFH WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�



����6HFWLRQ7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV

���

,QGLFDWRUV 3UREDEOH UHPHG\3UREDEOH FDXVH
581

3UREDEOH UHPHG\3UREDEOH FDXVH
,16(5+(5&

/LW ��� ��� 1RW
OLW

7HUPLQDWLQJ UHVLVWDQFH LV QRW VHW FRUUHFWO\� 7XUQ 21 WKH WHUPLQDWLQJ UHVLVWDQFH DW WKH
QRGHV DW ERWK HQGV RI WKH 1HWZRUN DQG WXUQ
LW 2)) DW DOO RWKHU QRGHV�

&DEOHV DUH QRW FRQQHFWHG FRUUHFWO\� &KHFN WKH FDEOH FRQQHFWLRQV DQG UHFRQQHFW
FRUUHFWO\�

7KH QRGH DGGUHVV LV ODUJHU WKDQ WKH
PD[LPXP QRGH DGGUHVV VHW IRU WKH QHWZRUN
SDUDPHWHUV�

(LWKHU UHVHW WKH PD[LPXP QRGH DGGUHVV
XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH
RU UHVHW WKH QRGH DGGUHVV WR EHORZ WKH
PD[LPXP�

1R RWKHU QRGHV H[LVW� 0DNH VXUH WKDW � RU PRUH QRGHV H[LVW ZLWKLQ
WKH 1HWZRUN�

1R QRGH KDV EHHQ VHW DV D SROOLQJ QRGH� 5HIHU WR ��� ,QVWDOODWLRQ 0HWKRG DQG VHW DW
OHDVW RQH SROOLQJ QRGH�
�$ &RQWUROOHU /LQN 6XSSRUW %RDUG VKRXOG
QRUPDOO\ EH VHW DV WKH SROOLQJ QRGH��

7KH VHW EDXG UDWH LV GLIIHUHQW WR RWKHU QRGHV� 5HIHU WR ��� ,QVWDOODWLRQ 0HWKRG DQG UHVHW
WKH EDXG UDWH�

������ 8VLQJ WKH 581� (55 DQG ,16 ,QGLFDWRUV �2SWLFDO %RDUGV�
7KH 2SWLFDO %RDUG·V 581� (55� DQG ,16 LQGLFDWRUV FDQ EH XVHG WR FKHFN
ZKHWKHU &RQWUROOHU /LQN 6XSSRUW %RDUG VWDUWXS DQG 1HWZRUN SDUWLFLSDWLRQ DUH
RSHUDWLQJ QRUPDOO\�

1RWH %H VXUH WR WXUQ 2)) WKH SRZHU WR WKH 3& EHIRUH SHUIRUPLQJ DQ\ RI WKH IROORZLQJ�

� 'LVFRQQHFWLQJ WKH %RDUG RU FRQQHFWRUV�

� 6HFXULQJ %RDUG RU FRQQHFWRUV�

� 6HWWLQJ KDUGZDUH VZLWFKHV�

,QGLFDWRUV 3UREDEOH FDXVH 3UREDEOH UHPHG\
581 (55 ,16

\

/LW 1RW
OLW

/LW 8QLW RSHUDWLQJ QRUPDOO\� 1HWZRUN SDUWLFLSDWLRQ
QRUPDO�

���

1RW
OLW

/LW ��� 7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV IDXOW\� ,I WKH (55 LQGLFDWRU VWLOO OLJKWV ZKHQ WKH %RDUG LV
PRXQWHG RQ DQRWKHU FRPSXWHU� UHSODFH WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�

1RW
OLW

1RW
OLW

1RW
OLW

3RZHU LV QRW EHLQJ VXSSOLHG FRUUHFWO\ WR WKH
FRPSXWHU�

&KHFN WKH SRZHU VXSSO\ YROWDJH DQG VXSSO\ DW
WKH UHFRPPHQGHG YROWDJH�W W W

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG KDV EHFRPH
ORRVH�

6HFXUH WKH &RQWUROOHU /LQN 6XSSRUW %RDUG ILUPO\�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV PRXQWHG
LQ WKH ZURQJ VORW�

5HIHU WR 6HFWLRQ � 6HWWLQJ� ,QVWDOOLQJ� DQG :LULQJ
%RDUGV DQG PRXQW WKH %RDUG FRUUHFWO\�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV IDXOW\� ,I WKH LQGLFDWRUV GR QRW OLJKW ZKHQ WKH %RDUG LV
PRXQWHG LQ DQRWKHU FRPSXWHU� UHSODFH WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�

/LW /LW 1RW
OLW

7KH VDPH QRGH DGGUHVV LV EHLQJ XVHG E\ WZR
GLIIHUHQW 8QLWV�

5HVHW VR WKDW HDFK QRGH DGGUHVV LV XVHG RQO\
RQFH ZLWKLQ WKH VDPH 1HWZRUN�W

&RQQHFWHG WR D 6<60$& /,1. 1HWZRUN &KHFN WKH 1HWZRUN DQG UHFRQQHFW WKH FDEOHV
FRUUHFWO\�

/LW /LW ��� 5RXWLQJ WDEOH VHWWLQJ HUURU� 5HVHW WKH URXWLQJ WDEOH FRUUHFWO\� UHIHUULQJ WR ���
6HWWLQJ 5RXWLQJ 7DEOHV�:KHQ QR URXWLQJ WDEOH LV
EHLQJ XVHG� GHOHWH WKH URXWLQJ WDEOH�

((3520 HUURU 5HIHU WR ���� 6WDWXV ,QIRUPDWLRQ DQG
7URXEOHVKRRWLQJ� FRUUHFW WKH GDWD ZKHUH WKH
HUURU KDV RFFXUUHG� DQG UHVHW WKH %RDUG� ,I WKH
HUURU RFFXUV DJDLQ� UHSODFH WKH &RQWUROOHU /LQN
6XSSRUW %RDUG�



����6HFWLRQ7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV

���

,QGLFDWRUV 3UREDEOH FDXVH 3UREDEOH UHPHG\
581 (55 ,16

\

/LW ��� 1RW
OLW

&DEOHV DUH QRW FRQQHFWHG FRUUHFWO\� &KHFN WKH FDEOH FRQQHFWLRQV DQG UHFRQQHFW
FRUUHFWO\�W

7KH QRGH DGGUHVV LV ODUJHU WKDQ WKH PD[LPXP
QRGH DGGUHVV VHW IRU WKH QHWZRUN SDUDPHWHUV�

(LWKHU UHVHW WKH PD[LPXP QRGH DGGUHVV XVLQJ
WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH RU UHVHW
WKH QRGH DGGUHVV WR EHORZ WKH PD[LPXP�

1R RWKHU QRGHV H[LVW� 0DNH VXUH WKDW � RU PRUH QRGHV H[LVW ZLWKLQ WKH
1HWZRUN�

1R QRGH KDV EHHQ VHW DV D SROOLQJ QRGH� 5HIHU WR ��� ,QVWDOODWLRQ 0HWKRG DQG VHW DW OHDVW
RQH SROOLQJ QRGH�
�$ &RQWUROOHU /LQN 6XSSRUW %RDUG VKRXOG
QRUPDOO\ EH VHW DV WKH SROOLQJ QRGH��

������ 7URXEOHVKRRWLQJ ZLWK /1. ,QGLFDWRUV
7KH IROORZLQJ WDEOH GHVFULEHV WKH /1. LQGLFDWRUV DW WKH VWDUWXS QRGH DQG WKHLU
XVH LQ WURXEOHVKRRWLQJ ZKHQ D GDWD OLQN FDQQRW EH VWDUWHG�
6WDUWLQJ D GDWD OLQN GHSHQGV RQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RSHUDWLQJ QRU�
PDOO\ DQG SDUWLFLSDWLQJ LQ WKH 1HWZRUN� 5HIHU WR ������ 8VLQJ WKH 581� (5&�
(5+DQG ,16 ,QGLFDWRUV �:LUHG%RDUGV� RU ������8VLQJ WKH581�(55� DQG ,16
,QGLFDWRUV �2SWLFDO %RDUGV� HDUOLHU LQ WKLV VHFWLRQ DQG FKHFN %RDUG RSHUDWLRQ
EHIRUH XVLQJ WKH IROORZLQJ WDEOH�

,QGLFDWRUV 3UREDEOH FDXVH 3UREDEOH UHPHG\
/1.

\

/LW 'DWD OLQN RSHUDWLQJ QRUPDOO\� ���
)ODVKLQJ 7KHUH LV DQ HUURU LQ WKH GDWD OLQN WDEOHV� :KHQ WKH (5+ LQGLFDWRU LV IODVKLQJ� UHVHW WKH GDWD

OLQN WDEOHV�
:KHQ PDQXDO VHWWLQJ LV XVHG� HLWKHU GDWD OLQN WDEOHV
KDYH QRW EHHQ FUHDWHG IRU WKH VWDUWXS QRGH RU WKHUH
LV DQ HUURU LQ WKH GDWD OLQN WDEOHV�

5HIHU WR ����� 0DQXDO 6HWWLQJ DQG VHW GDWD OLQN
WDEOHV IRU WKH VWDUWXS QRGH�

1RW OLW 0DQXDOO\ VHW GDWD OLQNV DUH DOUHDG\ RSHUDWLQJ RQ WKH
VDPH 1HWZRUN�

5HIHU WR ���� +DQGOLQJ 3UHFDXWLRQV�

$XWRPDWLFDOO\ VHW GDWD OLQNV DUH DOUHDG\ RSHUDWLQJ
RQ WKH VDPH 1HWZRUN�

5HIHU WR ���� +DQGOLQJ 3UHFDXWLRQV�

7KH IROORZLQJ WDEOH GHVFULEHV WKH /1. LQGLFDWRUVZKHQ D QRGH FDQQRW SDUWLFLSDWH
LQ WKH GDWD OLQNV�
'DWD OLQN SDUWLFLSDWLRQ GHSHQGV RQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG RSHUDWLQJ
QRUPDOO\ DQG SDUWLFLSDWLQJ LQ WKH 1HWZRUN� 5HIHU WR ������ 8VLQJ WKH 581� (5&�
(5+DQG ,16 ,QGLFDWRUV �:LUHG%RDUGV� RU ������8VLQJ WKH581�(55� DQG ,16
,QGLFDWRUV �2SWLFDO %RDUGV� HDUOLHU LQ WKLV VHFWLRQ DQG FKHFN 8QLW RSHUDWLRQ
EHIRUH XVLQJ WKH IROORZLQJ WDEOH�

,QGLFDWRUV 3UREDEOH FDXVH 3UREDEOH UHPHG\
/1.

\

/LW 'DWD OLQN RSHUDWLQJ QRUPDOO\� ���
)ODVKLQJ :KHQ PDQXDO VHWWLQJ ZDV XVHG� WKHUH LV DQ HUURU LQ

WKH GDWD OLQN WDEOH�
5HIHU WR ����� 0DQXDO 6HWWLQJ DQG UHVHW WKH GDWD
OLQN WDEOH�

1RW OLW )RU PDQXDO VHWWLQJ� WKHUH DUH QR GDWD OLQN WDEOHV VHW
IRU WKH ORFDO QRGH�

6HW GDWD OLQN WDEOHV IRU WKH ORFDO QRGH�

)RU DXWRPDWLF VHWWLQJ� WKH VWDUWXS QRGH LV QRW VHW WR
SDUWLFLSDWH LQ WKH GDWD OLQNV�

6WRS WKH GDWD OLQNV� UHVHW WKH SDUDPHWHUV LQ WKH
VWDUWXS QRGH·V '0 $UHD� DQG WKHQ UHVWDUW WKH GDWD
OLQN�

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG FDQQRW EHFRPH
WKH VWDUW�XS QRGH IRU DXWRPDWLF VHWWLQJ� VR VHW RQ
WKH 3& WR ZKLFK WKH &RQWUROOHU /LQN 8QLW LV PRXQWHG�
)RU GHWDLOV UHIHU WR WKH &RQWUROOHU /LQN 8QLWV
2SHUDWLRQ 0DQXDO �:�����

'DWD /LQN &DQQRW EH
6WDUWHG

1RGH &DQQRW 3DUWLFLSDWH
LQ 'DWD /LQN



����6HFWLRQ7URXEOHVKRRWLQJ 8VLQJ ,QGLFDWRUV

���

7KH IROORZLQJ H[SODQDWLRQ GHVFULEHV KRZ WR XVH WKH /1. LQGLFDWRU ZKHQ WKH GDWD
OLQNV FDQQRW EH VWRSSHG� 6WRSSLQJ WKH GDWD OLQNV GHSHQGV RQ WKH &RQWUROOHU /LQN
6XSSRUW %RDUG RSHUDWLQJ QRUPDOO\ DQG SDUWLFLSDWLQJ LQ WKH 1HWZRUN� 5HDG WKH
DERYH H[SODQDWLRQV EHIRUH DWWHPSWLQJ WR VWRS RSHUDWLRQ�

1RWH 6WRS WKH GDWD OLQN IURP WKH QRGH DW ZKLFK WKH /1. LQGLFDWRU LV IODVKLQJ �LQGLFDWLQJ
DFWLYH GDWD OLQNV�� 'DWD OLQNV FDQQRW EH VWRSSHG IURP QRGHV ZKLFK GR QRW KDYH
DFWLYH GDWD OLQNV�

,QGLFDWRUV 3UREDEOH FDXVH 3UREDEOH UHPHG\
/1.

\

1RW OLW 'DWD OLQN VWRSSHG QRUPDOO\� ���

'DWD /LQNV &DQQRW EH
6WRSSHG



����6HFWLRQ6WDWXV ,QIRUPDWLRQ DQG 7URXEOHVKRRWLQJ

���

���� 6WDWXV ,QIRUPDWLRQ DQG 7URXEOHVKRRWLQJ
7KH&RQWUROOHU /LQN 6XSSRUW %RDUG FRQWDLQV VWDWXV LQIRUPDWLRQZKLFK UHIOHFWV WKH
FXUUHQW VWDWXV RI FRPPXQLFDWLRQV DQG WKH %RDUG� 7KLV VWDWXV LQIRUPDWLRQ FDQ EH
UHDG XVLQJ WKH 67$7865($' RU '$7$ /,1.$5($5($'),16 FRPPDQG� 7KH
FDXVH RI WKH HUURU FDQ EH IRXQG E\ UHDGLQJ WKH VWDWXV LQIRUPDWLRQ�

7KLV VHFWLRQ H[SODLQV WKH FRQWHQWV RI WKH 6WDWXV $UHD DQG WHOOV KRZ WR WURXEOH�
VKRRW HUURUV UHFRUGHG WKHUH�

������ &KHFNLQJ (UURUV 8VLQJ WKH 67$786 5($' &RPPDQG

7KH IROORZLQJ HUURUV FDQ EH UHDG XVLQJ WKH 67$786 5($' FRPPDQG�

'DWD OLQN VWDUWXS QRGH

/RFDO QHWZRUN DGGUHVV

/RFDO QRGH DGGUHVV

&RPPXQLFDWLRQV�KLJK E\WH�

F\FOH WLPH �ORZ E\WH�

3ROOLQJ QRGH DGGUHVV

2SHUDWLRQ PRGH

1RW XVHG� 6\VWHP UHVHUYHG

/RFDO 8QLW QR�

%DXG UDWH

��� 1RW XVHG �DOZD\V ��

'DWD OLQN PRGH

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH IRU WKH
DUHD ZLWK WKH VSHFLILHG QRGH
DGGUHVV �ZLWKLQ WKH
VTXDUHV��

1HWZRUN SDUWLFLSDWLRQ VWDWXV

3DUWLFLSDWLRQ VWDWXV IRU HDFK
QRGH ZLWK WKH VSHFLILHG QRGH
DGGUHVV �ZLWKLQ WKH VTXDUHV��

�+H[� ���� 'DWD OLQN LQDFWLYH��

�+H[� ��� PV XQLWV

�+H[� ���� 1RW
SDUWLFLSDWLQJ LQ QHWZRUN�

%RDUG VWDWXV

7DEOH VWDWXV

%RDUG VHWWLQJ

E�� /RFDO QRGH GDWD
OLQNV

�+H[�

�� 1RW SDUWLFLSDWLQJ LQ GDWD OLQN RU GDWD OLQN LQDFWLYH�

�� 3DUWLFLSDWLQJ LQ GDWD OLQN

2SHUDWLRQ PRGH �� ,QDFWLYH
��0DQXDO VHWWLQJ
��$XWRPDWLF VHWWLQJ
�� /RFDO QRGH GDWD OLQN QRW SDUWLFLSDWLQJ
�7KHUH DUH DFWLYH GDWD OLQNV LQ WKH QHWZRUN EXW
DW WKH ORFDO QRGH WKH\ DUH QRW SDUWLFLSDWLQJ��

E�� E�� 3& 6WDWXV �� ,QDFWLYH �� $FWLYH

E�� E�� 3&¶V &38 8QLW HUURU ��1RUPDO ��(UURU

E�� E�� &RPPXQLFDWLRQV HUURU�� 1RUPDO �� (UURU

E�� E�� 'DWD OLQN SDUWLFLSDWLRQ �� 1RW LQ GDWD OLQN RU GDWD OLQN LQDFWLYH
�� ,Q GDWD OLQN

1RGH � 1RGH �

1RGH �

E�� %RDUG SDUWLFLSDWLRQ LQ QHWZRUN
�� 1RW SDUWLFLSDWLQJ �� 3DUWLFLSDWLQJ

E�� :KHQ QHWZRUN SDUDPHWHUV FRQVLVWHQF\ �� 0DWFK �� 1R PDWFK
E�� %RDUG DGGLWLRQ WR QHWZRUN

�� 1RW EHLQJ DGGHG �� %HLQJ DGGHG
1HWZRUN VWDWXV IODJV

E�� (UURU ORJ UHFRUG �� 1R ORJ �� /RJ H[LVWV
E�� 1RGH DGGUHVV GXSOLFDWH VHWWLQJ HUURU �� 1R HUURU �� (UURU
E�� &RPPXQLFDWLRQV FRQWUROOHU VHQG HUURU

�� 1R HUURU �� (UURU
E�� 3RZHU VXSSO\ VWDWXV
�� 3RZHU QRW EHLQJ VXSSOLHG
�� 3RZHU EHLQJ VXSSOLHG
�RQO\ �*�)��&/.���(�
E�� &RPPXQLFDWLRQV FRQWUROOHU KDUGZDUH HUURU

�� 1R HUURU �� (UURU

E�� ((3520 HUURU �� 1R HUURU �� (UURU
E�� 5RXWLQJ WDEOH HUURU �� 1R HUURU �� (UURU
E�� 'DWD OLQN WDEOH HUURU �� 1R HUURU �� (UURU
E�� 1HWZRUN SDUDPHWHU HUURU �� 1R HUURU �� (UURU

E�� E�� 2IIVHW HUURU �� 1R HUURU �� (UURU
E�� E�� ,QVXIILFLHQW �VKRUW� UHFHLYH DUHD �� 1R HUURU �� (UURU
E�� E�� 5HPDLQLQJ UHFHLYH DUHD �� 1R HUURU �� (UURU
E�� E�� 1RW VHW

E�� 3ROOHG�SROOLQJ QRGH
�� 3ROOHG QRGH �� 3ROOLQJ QRGH

%DXG UDWH �� ��� .ESV
�� � 0ESV
�� � 0ESV

�+H[�

1RGH �

1RGH �� 1RGH ��

1RGH �

1RGH �1RGH �

1RGH �� 1RGH ��

1RGH �

�

'DWD OLQN VWDWXV �

6WDWXV IRU HDFK QRGH IRU WKH
DUHD ZLWK WKH VSHFLILHG QRGH
DGGUHVV �ZLWKLQ WKH
VTXDUHV��

1RW XVHG� 6\VWHP UHVHUYHG

1RW XVHG� 6\VWHP UHVHUYHG

�

� �

�� �� ��

�+H[�



����6HFWLRQ6WDWXV ,QIRUPDWLRQ DQG 7URXEOHVKRRWLQJ

���

������ (UURU 3URFHVVLQJ

%LW VWDWXV 3UREDEOH FDXVH 3UREDEOH UHPHG\
3&·V &38 8QLW HUURU LV �� 21 $ IDWDO 3& HUURU� QRQ�IDWDO 3& HUURU�

RU D ZDWFKGRJ WLPHU HUURU KDV
RFFXUUHG�

5HIHU WR WKH 3&·V RSHUDWLRQ PDQXDO
DQG FRUUHFW WKH HUURU� ,I WKH HUURU
RFFXUV DJDLQ� UHSODFH WKH 3&�

7KH 8QLW LV PRXQWHG WR D
QRQ�FRPSDWLEOH 3&�

0RXQW RQWR WKH FRUUHFW 3&�

&RPPXQLFDWLRQV HUURU LV �� 21 7KH UHOHYDQW QRGH LV QRW LQ WKH
1HWZRUN�

(QWHU WKH QRGH LQ WKH 1HWZRUN�

$ FRPPXQLFDWLRQV HUURU KDV
RFFXUUHG DV D UHVXOW RI QRLVH�

&RQGXFW DQ HFKREDFN WHVW XVLQJ
WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH DQG LI WKLV GRHV QRW
FRUUHFW WKH HUURU� FKHFN WKH XVDJH
HQYLURQPHQW�

$ FRPPXQLFDWLRQV HUURU KDV
RFFXUUHG�

5HIHU WR ������ 8VLQJ WKH 581�
(5&� (5+ DQG ,16 ,QGLFDWRUV
�:LUHG %RDUGV� RU ������ 8VLQJ WKH
581� (55� DQG ,16 ,QGLFDWRUV
�2SWLFDO %RDUGV� DQG WURXEOHVKRRW
DFFRUGLQJO\�

'DWD OLQN SDUWLFLSDWLRQ LV �� 2)) 7KH UHOHYDQW QRGH LV QRW SDUW RI
GDWD OLQNV�

(QWHU WKH UHOHYDQW QRGH LQ GDWD
OLQNV� ,I DQ HUURU RFFXUV� UHIHU WR
SDJH ���� 1RGH &DQQRW 3DUWLFLSDWH
LQ 'DWD /LQN DQG WURXEOHVKRRW
DFFRUGLQJO\�

7KHUH DUH QR DFWLYH GDWD OLQNV LQ
WKH 1HWZRUN�

$FWLYDWH WKH GDWD OLQNV�

2IIVHW HUURU LV �� 21 7KH RIIVHW LV JUHDWHU WKDQ WKH
QXPEHU RI VHQG ZRUGV DW WKH
UHOHYDQW QRGH�

&KHFN WKH QXPEHU RI VHQG ZRUGV
DW WKH UHOHYDQW QRGH� WKH QXPEHU RI
UHFHLYH ZRUGV DW WKH ORFDO QRGH
DQG WKH RIIVHW� WKHQ UHVHW WKH GDWD
OLQN WDEOH FRUUHFWO\�

5HFHLYH DUHD VKRUW LV �� 21 7KH VHQG DUHD DW WKH UHOHYDQW QRGH
LV ODUJHU WKDQ WKH UHFHLYH DUHD DQG
VRPH GDWD FDQQRW EH UHFHLYHG�

:KHQ WKH LQWHQWLRQ LV QRW WR UHFHLYH
DOO GDWD� XVH DV LV �GDWD WKDW FDQQRW
EH UHFHLYHG ZLOO EH UHDG DQG
GLVFDUGHG��

:KHQ LW GLIIHUV IURP WKH LQWHQGHG
GDWD OLQN� FKHFN WKH QXPEHU RI
VHQG ZRUGV DW WKH UHOHYDQW QRGH�
WKH QXPEHU RI UHFHLYH ZRUGV DW WKH
ORFDO QRGH DQG WKH RIIVHW� WKHQ
UHVHW WKH GDWD OLQN WDEOH FRUUHFWO\�

5HFHLYH DUHD UHPDLQLQJ LV �� 21 7KH VHQG DUHD DW WKH UHOHYDQW QRGH
LV VPDOOHU WKDQ WKH UHFHLYH DUHD
DQG VRPH RI WKH DUHD ZLOO EH
XQXVHG�

:KHQ WKH LQWHQWLRQ LV WR OHDYH
VRPH VSDFH LQ WKH UHFHLYH DUHD�
XVH DV LV �WKH VXUSOXV UHFHLYH DUHD
ZLOO EH XQVSHFLILHG GDWD��

:KHQ LW GLIIHUV IURP WKH LQWHQGHG
GDWD OLQN� FKHFN WKH QXPEHU RI
VHQG ZRUGV DW WKH UHOHYDQW QRGH�
WKH QXPEHU RI UHFHLYH ZRUGV DW WKH
ORFDO QRGH DQG WKH RIIVHW� WKHQ
UHVHW WKH GDWD OLQN WDEOH FRUUHFWO\�

'DWD /LQN 6WDWXV



����6HFWLRQ6WDWXV ,QIRUPDWLRQ DQG 7URXEOHVKRRWLQJ

���

%LW VWDWXV 3UREDEOH FDXVH 3UREDEOH UHPHG\

,QFRQVLVWHQW QHWZRUN SDUDPHWHUV LV ��
21

,QGLFDWHV WKDW WKH QHWZRUN SDUDPHWHUV
UHFRUGHG LQ WKH &38 8QLW·V ((3520
GLIIHU IURP WKH YDOXHV RI WKH 1HWZRUN
LQ XVH�

&KHFN WKH QHWZRUN SDUDPHWHUV RQ WKH
1HWZRUN LQ XVH XVLQJ WKH &RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH� DQG UHVHW
QHFHVVDU\ SDUDPHWHUV�

(UURU ORJ H[LVWV LV �� 21 (UURU LQIRUPDWLRQ RQ WKH &RQWUROOHU
/LQN 6XSSRUW %RDUG �DQ HUURU ORJ� KDV
EHHQ UHFRUGHG�

8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH RU DQ ),16 FRPPDQG� UHDG
WKH FDXVH RI WKH FXUUHQW HUURU�
$OWHUQDWLYHO\� XVH SDVW HUURU ORJ
UHFRUGV WR WURXEOHVKRRW WKH SUREOHP�

1RGH DGGUHVV GXSOLFDWH VHWWLQJ HUURU LV
�� 21

7KH VDPH QRGH DGGUHVV KDV EHHQ
XVHG PRUH WKDQ RQFH�

5HVHW VR WKDW HDFK QRGH DGGUHVV LV
XVHG RQO\ RQFH ZLWKLQ WKH VDPH
1HWZRUN�

&RPPXQLFDWLRQV FRQWUROOHU VHQG HUURU
LV �� 21

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV
IDXOW\�

5HSODFH WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG�

&RPPXQLFDWLRQV FRQWUROOHU KDUGZDUH
HUURU LV �� 21

7KH &RQWUROOHU /LQN 6XSSRUW %RDUG LV
IDXOW\�

5HSODFH WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG�

((3520 HUURU LV �� 21 $Q HUURU KDV RFFXUUHG ZKLOH ZULWLQJ
GDWD WR WKH &38 8QLW·V ((3520�

&KHFN WKH VWDWXV RI ELWV �� WR �� LQ
�&,2 ���� � �� � Q� DQG FRUUHFW DQ\
SUREOHPV IRXQG� ,I WKH HUURU RFFXUV
DJDLQ� UHSODFH WKH &38 8QLW�

5RXWLQJ WDEOH HUURU LV �� 21 7KH URXWLQJ WDEOH GDWD ZLWKLQ WKH &38
8QLW·V ((3520 LV GDPDJHG�

5HIHU WR ��� 6HWWLQJ 5RXWLQJ 7DEOHV
DQG UHVHW WKH URXWLQJ WDEOHV FRUUHFWO\�
,I WKH HUURU RFFXUV DJDLQ� UHSODFH WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�

7KHUH LV DQ HUURU LQ WKH URXWLQJ WDEOH
VHWWLQJ�

:KHQ XVLQJ D URXWLQJ WDEOH� UHIHU WR
��� 6HWWLQJ 5RXWLQJ 7DEOHV DQG UHVHW
WKH URXWLQJ WDEOHV FRUUHFWO\�

,I QR URXWLQJ WDEOHV DUH EHLQJ XVHG�
GHOHWH WKH WDEOHV�

'DWD OLQN WDEOH HUURU LV �� 21 7KH GDWD OLQN WDEOH GDWD LQ WKH
((3520 RI WKH &38 8QLW LV
GDPDJHG�

5HIHU WR ��� 6WDUWLQJ DQG 6WRSSLQJ
'DWD /LQNV DQG UHVHW WKH GDWD OLQN
WDEOHV FRUUHFWO\� ,I WKH HUURU RFFXUV
DJDLQ� UHSODFH WKH &38 8QLW�

7KHUH LV DQ HUURU LQ WKH GDWD OLQN WDEOH
VHWWLQJV�

:KHQ XVLQJ PDQXDOO\ VHW GDWD OLQNV�
UHIHU WR ��� 6WDUWLQJ DQG 6WRSSLQJ
'DWD /LQNV DQG UHVHW WKH GDWD OLQN
WDEOHV FRUUHFWO\� :KHQ PDQXDOO\ VHW
GDWD OLQNV DUH QRW EHLQJ XVHG� GHOHWH
WKH GDWD OLQN WDEOHV�

1HWZRUN SDUDPHWHU DUHD LV �� 21 7KH &38 8QLW·V ((3520 GDWD OLQN
WDEOHV RU WKH QHWZRUN SDUDPHWHUV DUH
GDPDJHG�

5HIHU WR ����� 1HWZRUN 3DUDPHWHUV
DQG UHVHW WKH GDWD FRUUHFWO\� ,I WKH
HUURU RFFXUV DJDLQ� UHSODFH WKH &38
8QLW�
(LWKHU VHW WKH ((3520 &OHDU %LW LQ
WKH '0 SDUDPHWHU DUHD WR 21� RU XVH
WKH ,QLWLDOL]H QHWZRUN SDUDPHWHUV
RSHUDWLRQ RQ WKH 0DLQWHQDQFH 0HQX
RI WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH WR LQLWLDOL]H WKH QHWZRUN
SDUDPHWHUV DQG WKHQ F\FOH WKH SRZHU
VXSSO\�

7KHUH LV DQ HUURU LQ WKH QHWZRUN
SDUDPHWHU VHWWLQJV� RU QRGH DGGUHVV
RI WKH ORFDO QRGH LV ODUJHU WKHQ WKH
PD[LPXP DGGUHVV VHW ZLWKLQ WKH
QHWZRUN SDUDPHWHUV�

5HIHU WR ����� 1HWZRUN 3DUDPHWHUV
DQG UHVHW WKH QHWZRUN SDUDPHWHUV RU
WKH QRGH DGGUHVV�

2WKHU 6WDWXV



����6HFWLRQ(UURU /RJ

���

���� (UURU /RJ
7KH HUURU ORJ UHFRUGV HUURUV WKDW RFFXU LQ WKH &RQWUROOHU /LQN 6XSSRUW %RDUG DQG
WKH WLPH WKH\ RFFXU� 7KH HUURU ORJ FDQ EH UHDG RU FOHDUHG XVLQJ WKH&RQWUROOHU /LQN
6XSSRUW 6RIWZDUH� D 3& 3URJUDPPLQJ 'HYLFH� VXFK DV WKH 6<60$& 6XSSRUW
6RIWZDUH� RU WKH PHVVDJH VHUYLFH �),16 FRPPDQGV IRU WKH &RQWUROOHU /LQN 6XS�
SRUW %RDUG��

������ (UURU /RJ 7DEOH
(UURUV DUH UHFRUGHG LQ DQ HUURU ORJ WDEOH LQ WKH %RDUG·V 5$0� ZLWK RQH UHFRUG IRU
HDFK HUURU DQG D PD[LPXP RI �� UHFRUGV�

6HULRXV HUURUV DUH DOVR UHFRUGHG LQ WKH %RDUG·V ((3520 VR WKDW ZKHQ WKH
SRZHU WR WKH %RDUG LV WXUQHG 2)) RU UHVHW� D UHFRUG RI WKH HUURU ZLOO UHPDLQ� �7KH
HUURU ORJ WDEOH LQ ((3520 DXWRPDWLFDOO\ UHDGV WKH %RDUG·V 5$0 ZKHQ WKH
SRZHU LV WXUQHG 21 DJDLQ��

,WHP 6SHFLILFDWLRQ
1R� RI UHFRUGV �� PD[�
'DWD FRGH %LQDU\ �7LPHV DUH LQ %&'�
/HQJWK RI HDFK UHFRUG �� E\WHV
&RQILJXUDWLRQ RI UHFRUGV (UURU FRGH� � E\WHV

�5HIHU WR ������ (UURU &RGHV�
'HWDLO FRGH� � E\WHV
�5HIHU WR ������ (UURU &RGHV�
7LPH� � E\WHV
�5HIHU WR WKH 7LPH ,QIRUPDWLRQ�

5HFRUG RUGHU )URP WKH ROGHVW UHFRUG WR WKH PRVW
UHFHQW�

,I WKH QXPEHU RI UHFRUGV H[FHHGV ��� WKH ROGHVW UHFRUG ZLOO EH GHOHWHG DQG WKH
PRVW UHFHQW HUURU UHFRUGHG�

(UURU /RJ 7DEOH &RQILJXUDWLRQ

5HFRUG &RQILJXUDWLRQ

'HWDLOV
0LQXWHV

6HFRQGV
'D\ +RXU <HDU 0RQWK

(UURU FRGH

�VW E\WH ��WK E\WH

�� E\WHV �� E\WHV �� E\WHV

� UHFRUG � UHFRUG � UHFRUG

0D[LPXP �� UHFRUGV

7LPH ,QIRUPDWLRQ
7KH WLPH LV UHFRUGHG LQ %&' ZLWK RQH E\WH HDFK IRU WKH \HDU �WKH ULJKWPRVW WZR
GLJLWV�� PRQWK� GD\� KRXU� VHFRQGV� DQG PLQXWHV RI WKH WLPH WKH HUURU RFFXUUHG�

1RWH 7KH FRPSXWHU·V WLPH LQIRUPDWLRQ FDQ EH UHDG DQG XVHG LQ WKH &RQWUROOHU /LQN
6XSSRUW %RDUG� :KHQ WKH WLPH FDQQRW EH UHDG IURP WKH FRPSXWHU� DOO HUURU ORJ
WLPHV ZLOO EH �� :KHQ HUURU ORJV DUH UHDG IURP WKH &RQWUROOHU /LQN 6XSSRUW 6RIW�
ZDUH� WKH\ ZLOO EH GDWHG � V� � PLQ� � KU� � GD\� � PRQWK� �����



����6HFWLRQ(UURU /RJ

���

������ (UURU &RGHV
7KH IROORZLQJ WDEOH OLVWV WKH HUURU FRGHV �LQ ��GLJLW KH[DGHFLPDO� DQG WKH FRQWHQWV
RI WKH HUURUV�

(UURU
FRGH

&RQWHQWV 'HWDLO FRGH &RUUHFWLRQ 5HFRUGHG
LQFRGH

�VW E\WH �QG E\WH
LQ
((3520

����
+H[

7UDQVPLVVLRQ IDLOHG� ORFDO QRGH
QRW LQ 1HWZRUN

&RPPDQG EORFN
%LWV � WR ��
6RXUFH QRGH DGGUHVV

%LWV � WR ���

5HIHU WR ���� 7URXEOHVKRRWLQJ
8VLQJ ,QGLFDWRUV DQG SODFH WKH
ORFDO QRGH LQWR 1HWZRUN�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� UHWU\ FRXQW
H[FHHGHG

%LWV � WR ���
6RXUFH 1HWZRUN
DGGUHVV

%LW ���
2))

5HVSRQVH EORFN

8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH RU ),16 FRPPDQGV� UXQ
HFKREDFN WHVW DQG FKHFN
RSHUDWLQJ HQYLURQPHQW LI HUURUV
RFFXU�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� PD[LPXP
QXPEHU RI IUDPHV H[FHHGHG�

5HVSRQVH EORFN
%LWV � WR ��
'HVWLQDWLRQ QRGH
DGGUHVV

%LWV � WR ���

5HGXFH WKH QXPEHU RI HYHQWV SHU
FRPPXQLFDWLRQV F\FOH RU LQFUHDVH
WKH PD[LPXP QXPEHU RI QHWZRUN
SDUDPHWHU IUDPHV�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� QRGH
DGGUHVV LQFRUUHFW

%LWV � WR ���
'HVWLQDWLRQ 1HWZRUN
DGGUHVV

%LW ���
21

5HIHU WR 6HFWLRQ � 6RIWZDUH
,QVWDOODWLRQ DQG FKHFN QRGH
DGGUHVV VHWWLQJV WR EH VXUH WKH\
DUH ZLWKLQ UDQJH DQG XQLTXH�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� UHGXQGDQW
QRGH DGGUHVV

��VW E\WH� ELWV � WR ���
�QG E\WH� ELWV � WR ��

&RUUHFW QRGH DGGUHVVHV VR WKDW
WKH\ DUH XQLTXH ZLWKLQ WKH VDPH
1HWZRUN�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� GHVWLQDWLRQ
QRGH QRW LQ 1HWZRUN

5HIHU WR ���� 7URXEOHVKRRWLQJ
8VLQJ ,QGLFDWRUV DQG SODFH
GHVWLQDWLRQ QRGH LQWR 1HWZRUN�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� GHVWLQDWLRQ
EXV\

,QFUHDVH QXPEHU RI UHWULHV RU
UHFRQILJXUH V\VWHP WR GLVWULEXWH
ORDG�

1R

���$
+H[

7UDQVPLVVLRQ IDLOHG�
FRPPXQLFDWLRQV FRQWUROOHU HUURU

&RQGXFW DQ HFKREDFN WHVW DQG LI
WKH HIIHFWV RI QRLVH DUH
FRQVLGHUDEOH� UHFRQVLGHU WKH
RSHUDWLQJ HQYLURQPHQW� 5HVWDUW
WKH &RQWUROOHU /LQN 6XSSRUW %RDUG�
,I WKH HUURU RFFXUV DJDLQ� UHSODFH
WKH %RDUG�

<HV

���'
+H[

7UDQVPLVVLRQ IDLOHG� GHVWLQDWLRQ
DGGUHVV LQFRUUHFW

&KHFN URXWLQJ WDEOHV� 1R

���(
+H[

7UDQVPLVVLRQ IDLOHG� URXWLQJ
WDEOHV QRW UHJLVWHUHG

1R

���)
+H[

7UDQVPLVVLRQ IDLOHG� URXWLQJ
WDEOH HUURU

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� WRR PDQ\
UHOD\ SRLQWV

&KHFN URXWLQJ WDEOHV DQG V\VWHP
FRQILJXUDWLRQ� 'R QRW WU\ WR DFFHVV
1HWZRUNV VHSDUDWHG E\ PRUH WKDQ
RQH RWKHU 1HWZRUN�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� FRPPDQG
SDFNHW WRR ORQJ

%H VXUH WR XVH WKH FRUUHFW ),16
FRPPDQG IRUPDW�

1R

����
+H[

7UDQVPLVVLRQ IDLOHG� KHDGHU
HUURU�

1R

����
+H[

,QWHUQDO EXIIHU IXOO ,QFUHDVH QXPEHU RI UHWULHV RU
UHFRQILJXUH V\VWHP WR GLVWULEXWH
ORDG�

1R

����
+H[

,OOHJDO SDFNHW GLVFDUGHG &KHFN IRU QRGHV VHQGLQJ LOOHJDO
SDFNHWV�

<HV



����6HFWLRQ(UURU /RJ

���

(UURU
FRGH

5HFRUGHG
LQ
((3520

&RUUHFWLRQ'HWDLO FRGH&RQWHQWV(UURU
FRGH

5HFRUGHG
LQ
((3520

&RUUHFWLRQ

�QG E\WH�VW E\WH

&RQWHQWV

����
+H[

((3520 HUURU �� +H[�
5HDG HUURU
��� +H[�
:ULWH HUURU

�� +H[�
'DWD OLQN
WDEOHV
�� +H[�
1HWZRUN
SDUDPHWHUV
�� +H[�
5RXWLQJ
WDEOHV

5HVHW WKH UHOHYDQW GDWD� ,I WKH
HUURU RFFXUV DJDLQ UHSODFH WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG�

<HV

����
+H[

1XPEHU RI SDUWLFLSDWLQJ QRGHV
GHFUHDVHG �ORFDO QRGH VWLOO
SDUWLFLSDWLQJ�

1HWZRUN
SDUDPHWHUV
PD[LPXP
QRGH

1XPEHU RI
QRQ�SDUWLFLS
DWLQJ QRGHV

&KHFN QHWZRUN SDUDPHWHUV� QRGH
SDUWLFLSDWLRQ� FDEOHV� DQG
WHUPLQDWLQJ UHVLVWDQFH�

1R

����
+H[

1XPEHU RI SDUWLFLSDWLQJ QRGHV
GHFUHDVHG �ORFDO QRGH QRW
SDUWLFLSDWLQJ�

QRGH
DGGUHVV 1R

����
+H[

SROOLQJ QRGH FKDQJHG $GGUHVV RI
SUHYLRXV
SROOLQJ QRGH

$GGUHVV RI
QHZ SROOLQJ
QRGH

&KHFN SUHYLRXV SROOLQJ QRGH� 1R

����
+H[

1HWZRUN SDUDPHWHU
GLVDJUHHPHQW

�� +H[ $GGUHVV RI
SROOLQJ QRGH

8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW
6RIWZDUH� FKHFN QHWZRUN
SDUDPHWHUV�

<HV

���&
+H[

7LPH RXW ZLWK WRNHQ �� +H[ (UURU VWDWXV
�VHH QRWH ��

&KHFN QHWZRUN SDUDPHWHUV� QRGH
SDUWLFLSDWLRQ� FDEOHV� DQG
WHUPLQDWLQJ UHVLVWDQFH�

1R

����
+H[

&RPPXQLFDWLRQV FRQWUROOHU
WUDQVPLWWHU HUURU

�� +H[ 5HSODFH WKH &RQWUROOHU /LQN
6XSSRUW %RDUG�

<HV

����
+H[

'XSOLFDWH QRGH DGGUHVV HUURU �� +H[ /RFDO QRGH
DGGUHVV

5HVHW VR WKDW HDFK QRGH DGGUHVV
LV XVHG RQO\ RQFH ZLWKLQ WKH VDPH
1HWZRUN�

1R

����
+H[

3RZHU VXSSO\ HUURU �� +H[ �� +H[�
2))�21

�� +H[�
21�2))

7KH SRZHU VXSSO\ ZHQW IURP 2))
WR 21 RU YLFH�YHUVD� &KHFN WKH
SRZHU VXSSO\·V RSHUDWLQJ
FRQGLWLRQV�

<HV

���$
+H[

6HW WDEOH ORJLF HUURU �� +H[ �� +H[�
1HWZRUN
SDUDPHWHUV
�� +H[�
'DWD OLQN
WDEOHV
�� +H[�
5RXWLQJ
WDEOHV

5HVHW WKH DSSURSULDWH GDWD� <HV

���%
+H[

+DUGZDUH HUURU �� +H[ (UURU VWDWXV
�VHH QRWH ��

5HSODFH WKH &RQWUROOHU /LQN
6XSSRUW 6RIWZDUH�

1R

���&
+H[

'DWD OLQN HUURU VWRSSHG 1RW VHW 6WRS WKH XVHU DSSOLFDWLRQ� UHVHW
WKH FRPSXWHU DQG UHWU\�

<HV

����
+H[

3DFNHW GLVFDUGHG 1RW VHW &RQGXFW DQ HFKREDFN WHVW DQG
ILQG WKH FDXVH RI WKH HUURU�

1R

����
+H[

%RDUG HUURU 1RW VHW &KHFN WKH RSHUDWLQJ HQYLURQPHQW� <HV

1RWH �� (UURUV LQGLFDWHG E\ HUURU FRGHV ���� WR ���� DUH UHFRUGHG RQO\ ZKHQ WKH
IUDPH ZDV GLVFDUGHG EHFDXVH WUDQVPLVVLRQ ZDV LPSRVVLEOH�



�

����6HFWLRQ&OHDQLQJ DQG ,QVSHFWLRQ

���

�� (UURU 6WDWXV
7KH VWDWXV RI HDFK ELW LQGLFDWHV WKDW DQ HUURU KDV RFFXUUHG DV JLYHQ LQ WKH
GLDJUDP EHORZ�

�� 7RNHQ WLPHRXW HUURU

�� 3ROOLQJ WLPHRXW HUURU

�� &RPPXQLFDWLRQV FRQWUROOHU KDUGZDUH HUURU

�� 3ROOLQJ QRGH ZDV FKDQJHG

�� 1RGHV LQ 1HWZRUN FKDQJHG �DGGHG RU UHPRYHG�

�� &RPPXQLFDWLRQV FRQWUROOHU VHQG HUURU

�� 'XSOLFDWH QRGH DGGUHVV VHWWLQJ HUURU

������ 5HDGLQJ DQG &OHDULQJ (UURU /RJV
(UURU ORJV FDQ EH UHDG RU FOHDUHG XVLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH�
&;�3URJUDPPHU� 3& 3URJUDPPLQJ 'HYLFHV� RU WKH PHVVDJH VHUYLFH� 7KH IRO�
ORZLQJ H[DPSOHV DUH IRU WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH DQG WKH PHVVDJH
VHUYLFH� :KHQ XVLQJ RWKHU 3URJUDPPLQJ 'HYLFHV� UHIHU WR WKH 3URJUDPPLQJ
'HYLFH·V RSHUDWLRQ PDQXDO IRU GHWDLOV�

&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH
5HDG RU FOHDU WKH HUURU ORJ XVLQJ WKH IROORZLQJ SURFHGXUH�

�� �� ���� �� 'LVSOD\ WKH 0DLQ 0HQX�

�� 6HOHFW ´(� (UURU ORJ�µ
�� 'HVLJQDWHG WKH QRGH� 7KH HUURU ORJ IRU WKH GHVLJQDWHG QRGH ZLOO EH GLV�

SOD\HG�

�� 3UHVV WKH )� �&OHDU� .H\� 7KH GHVLJQDWHG QRGH HUURU ORJ ZLOO EH FOHDUHG�

0HVVDJH 6HUYLFH
5HDGLQJ DQ (UURU /RJ

6HQG WKH (5525 /2* 5($' ),16 FRPPDQG �FRPPDQG FRGH ����� WR WKH
DSSURSULDWH QRGH� 5HIHU WR ������ (5525 /2* 5($'�

&OHDULQJ DQ (UURU /RJ
6HQG WKH (5525 /2* &/($5 ),16 FRPPDQG �FRPPDQG FRGH ����� WR WKH
DSSURSULDWH QRGH� 5HIHU WR ������ (5525 /2* &/($5�

���� &OHDQLQJ DQG ,QVSHFWLRQ
7KLV VHFWLRQ GHVFULEHV FOHDQLQJ DQG LQVSHFWLRQ SURFHGXUHV WKDW DUH WR EH SHU�
IRUPHG DV GDLO\ PDLQWHQDQFH�

������ &OHDQLQJ
&RQGXFW WKH IROORZLQJ SHULRGLF FOHDQLQJ WR NHHS WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG LQ RSWLPXP FRQGLWLRQ�

�:LSH WKH 8QLW ZLWK D GU\� VRIW FORWK GDLO\�

� )RU VWDLQV WKDW FDQQRW EH UHPRYHG ZLWK D GU\ FORWK� GLS WKH FORWK LQ PHGLXP
VWUHQJWK DOFRKRO ����� ZULQJ WKH FORWK WLJKWO\� DQG WKHQ ZLSH GRZQ WKH %RDUG�

� ,I JOXH� YLQ\O� RU WDSH LV OHIW RQ WKH %RDUG IRU ORQJ SHULRGV RI WLPH� LW ZLOO VWDLQ�
5HPRYH WKHVH LWHPV GXULQJ FOHDQLQJ�

&DXWLRQ 'R QRW XVH YRODWLOH VROYHQWV VXFK DV EHQ]LQH RU SDLQW WKLQQHU� RU FKHPLFDO FORWKV
IRU FOHDQLQJ� 7KH\ ZLOO GDPDJH WKH TXDOLW\ RI WKH FRDWLQJ RQ WKH %RDUG�



����6HFWLRQ+DQGOLQJ 3UHFDXWLRQV

���

������ ,QVSHFWLRQ
&RQWUROOHU /LQN 6XSSRUW %RDUGV PXVW EH LQVSHFWHG RQ D UHJXODU EDVLV WR HQVXUH
FRUUHFW RSHUDWLRQ� ,QVSHFWLRQV VKRXOG EH FRQGXFWHG RQFH HYHU\ � WR �� PRQWKV�
,I WKH %RDUG LV VXEMHFW WR H[WUHPHV LQ WHPSHUDWXUH RU KXPLGLW\� LQVSHFWLRQV
VKRXOG EH FRQGXFWHG RQ D PRUH UHJXODU EDVLV�

7RROV DQG (TXLSPHQW 1HHG IRU ,QVSHFWLRQ
7KH IROORZLQJ WRROV DQG HTXLSPHQW ZLOO EH QHHGHG WR SHUIRUP LQVSHFWLRQ DQG
DGMXVWPHQWV�
� $VVRUWHG IODW�EODGH DQG 3KLOOLSV VFUHZGULYHUV
� &LUFXLW WHVWHU RU GLJLWDO YROWPHWHU
� ,QGXVWULDO�JUDGH DOFRKRO DQG FOHDQ FRWWRQ FORWK
� 6\QFKURVFRSH
� 3HQ�FKDUW UHFRUGLQJ RVFLOORVFRSH
� 7KHUPRPHWHU� K\JURPHWHU

,QVSHFWLRQ ,WHPV
,QVSHFW WKH IROORZLQJ LWHPV WR VHH LI WKH\ GHYLDWH IURP WKH SUHVFULEHG VWDQGDUGV�
,I DQ\ LWHPV GR GHYLDWH IURP WKH VWDQGDUG HLWKHU DGMXVW VR WKH\ DUH ZLWKLQ WKH
RSHUDWLQJ UDQJH RU DGMXVW WKH %RDUG DFFRUGLQJO\�

,WHP 'HVFULSWLRQ ,QVSHFWLRQ LQVWUXPHQW
$PELHQW FRQGL�
L

7HPSHUDWXUH� �� WR ���& 7KHUPRPHWHU

WLRQV +XPLGLW\� �� WR ��� �QR
FRQGHQVDWLRQ RU IUHH]LQJ�

+\JURPHWHU

'XVW�IUHH 6LJKW

,QVWDOODWLRQ 8QLWV VHFXUHO\ DWWDFKHG"
&RPPXQLFDWLRQV FDEOH FRQQHFWRUV
WLJKW"
6FUHZV WLJKWHQHG RQ WHUPLQDO
EORFNV IRU H[WHUQDO ZLULQJ"
&RPPXQLFDWLRQV FDEOLQJ XVHG IRU
H[WHUQDO ZLULQJ LQWDFW �QR EUHDNV�"

)ODW�EODGH VFUHZ GULYHU DQG
VLJKW

���� +DQGOLQJ 3UHFDXWLRQV
7KH&RQWUROOHU /LQN 6XSSRUW %RDUG LV D1HWZRUN GHYLFH� ,I WKH %RDUG LV GDPDJHG�
LW ZLOO HIIHFW WKH HQWLUH 1HWZRUN� VR DOZD\V HQVXUH UHSDLUV DUH XQGHUWDNHQ
LPPHGLDWHO\� :H UHFRPPHQG WKDW \RX KDYH D VSDUH &RQWUROOHU /LQN 6XSSRUW
%RDUG RQ KDQG VR WKDW UHSDLUV PD\ EH FRQGXFWHG TXLFNO\�

������ 5HSODFLQJ WKH 8QLW
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ UHSODFLQJ WKH %RDUG�
� $OZD\V WXUQ RII WKH SRZHU EHIRUH UHSODFLQJ WKH %RDUG�
� &KHFN WKDW WKH QHZ %RDUG LV QRW IDXOW\�
� ,I \RX VXVSHFW WKDW D SRRU FRQQHFWLRQ LV WKH FDXVH RI D PDOIXQFWLRQ� FOHDQ WKH
FRQQHFWRU WHUPLQDOV XVLQJ D FOHDQ� VRIW FORWK DQG LQGXVWULDO�JUDGH DOFRKRO�
5HPRYH DQ\ OLQW RU WKUHDGV OHIW IURP WKH FORWK� DQG UHPRXQW WKH %RDUG�

�:KHQ UHWXUQLQJ D IDXOW\ %RDUG IRU UHSDLUV� DOZD\V DWWDFK D GHWDLOHG IDXOW UHSRUW
WR WKH 8QLW DQG UHWXUQ WR \RX QHDUHVW 20521 RXWOHW DV OLVWHG DW WKH EDFN RI WKLV
PDQXDO�

1RWH ,Q RUGHU WR SUHYHQW IDXOW\ RSHUDWLRQ EH VXUH WR WXUQ RII WKH SRZHU WR DOO QRGHV
EHIRUH UHSODFLQJ WKH %RDUG�



����6HFWLRQ+DQGOLQJ 3UHFDXWLRQV

���

������ 5HSODFLQJ WKH %RDUG
1RWH �� :KHQ UHSODFLQJ WKH%RDUG� GR QRW UHFRQQHFW WKDW QRGH WR WKH1HWZRUN EHIRUH

FDUU\LQJ RXW WKH SURFHGXUHV OLVWHG EHORZ� ,Q SDUWLFXODU� D QRGH ZLWK D VPDOO
DGGUHVV ZLOO EHFRPH WKH SROOLQJ QRGH DQG FRPPXQLFDWH WKH LQLWLDO QHWZRUN
SDUDPHWHU VWDWXV WR RWKHU QRGHV� VR WKHUH LV WKH FKDQFH WKDW QHWZRUN SDUDP�
HWHUV LQ WKH HQWLUH 1HWZRUN ZLOO EH GDPDJHG�

�� 7KH GDWD OLQN WDEOH� QHWZRUN SDUDPHWHUV� DQG URXWLQJ WDEOH DUH VWRUHG LQ WKH
&RQWUROOHU /LQN 6XSSRUW %RDUG·V ((3520� :KHQ WKH %RDUG KDV EHHQ
UHSODFHG� PDNH WKHVH VHWWLQJV DJDLQ EHIRUH VWDUWLQJ RSHUDWLRQ�

6DYLQJ WKH GDWD VHW LQ WKH %RDUG·V ((3520 WR ILOH EHIRUH UHSODFLQJ WKH %RDUG VR
WKDW WKH GDWD FDQ EH XVHG DIWHU UHSODFHPHQW�

�� �� ���� �� )URP WKH 0DLQWHQDQFH 0HQX RQ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH�
VHOHFW ´8QLW %DFN�XSµ DQG WKHQ ´%RDUG�&RPSXWHU�µ 7KH GDWD ZLOO EH VDYHG
DV D ILOH LQ WKH %RDUG·V ((3520�

1RWH D� 'DWD OLQN WDEOHV� QHWZRUN SDUDPHWHUV DQG URXWLQJ WDEOHV DUH VDYHG
LQ WKLV ZD\�

E� 'HSHQGLQJ RQ WKH H[WHQW RI WKH GDPDJH WR WKH %RDUG� WKH &RQWURO�
OHU /LQN 6XSSRUW 6RIWZDUH PD\ QRW EH DEOH WR EH XVHG� ,I DQ HUURU
PHVVDJH DSSHDUV ZKHQ WKH 6XSSRUW 6RIWZDUH LV XVHG� XVH
UHSODFHPHQW PHWKRG ��

�� 7XUQ RII DOO QRGHV LQ WKH &RQWUROOHU /LQN 1HWZRUN�
�� 'HWDFK WKH FRPPXQLFDWLRQV FDEOHV DWWDFKHG WR WKH &RQWUROOHU /LQN 6XSSRUW

%RDUG WR EH UHSODFHG DQG UHPRYH WKH %RDUG�
�� 6HW WKH QHZ &RQWUROOHU /LQN 6XSSRUW %RDUG·V PHPRU\ DOORFDWLRQ VZLWFK�

DOORFDWLRQ VHWWLQJ FLUFXLW SLQ� DQG WKH WHUPLQDWLQJ UHVLVWDQFH VZLWFK WR WKH
VDPH DV IRU WKH SUHYLRXV %RDUG�

�� 0RXQW WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LQ WKH H[SDQVLRQ VORW RI WKH FRP�
SXWHU DQG FRQQHFW WKH FRPPXQLFDWLRQV FDEOHV�

�� 7XUQ 21 WKH SRZHU RQO\ WR WKH FRPSXWHU IRU ZKLFK WKH 6XSSRUW %RDUG ZDV
UHSODFHG DQG VWDUW�XS WKH 6XSSRUW 6RIWZDUH� 2QO\ WKH 581 LQGLFDWRU RQ WKH
%RDUG·V GLVSOD\ SDQHO VKRXOG OLJKW�

�� )URP WKH 0DLQWHQDQFH 0HQX RQ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH�
VHOHFW ´%RDUG � &RPSXWHUµ DQG ORDG WKH GDWD VDYHG LQ VWHS RQH WR WKH
%RDUG·V ((3520�

�� ([LW WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH DQG WXUQ 2)) WKH SRZHU WR WKH
FRPSXWHU�

�� 7XUQ 21 WKH SRZHU WR DOO QRGHV RQ WKH QHWZRUN DQG VWDUW�XS WKH &RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH DW WKH QRGH DW ZKLFK WKH %RDUG ZDV UHSODFHG�

��� 8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� UHDG WKH QHWZRUN SDUDPHWHUV
DQG PDNH VXUH WKH 1HWZRUN LV RSHUDWLQJ QRUPDOO\�

��� ,I WKH GDWD OLQNV DUH QRW DFWLYDWHG DXWRPDWLFDOO\� DFWLYDWH WKH GDWD OLQNV IURP
WKH GDWD OLQN VWDUWXS QRGH�

��� &KHFN WKDW WKH GDWD OLQNV DUH RSHUDWLQJ QRUPDOO\ E\ XVLQJ WKH ´'DWD /LQN 6WD�
WXV 0RQLWRUµ RQ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH�

7KLVPHWKRG VHWV WKH QHWZRUN SDUDPHWHUV VDYHG LQ((3520DXWRPDWLFDOO\ IURP
RWKHU QRGHV RQ WKH QHWZRUN� 'DWD OLQN WDEOHV PXVW EH UHVHW XVLQJ WKH &RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH�

�� �� ���� �� 5HZULWH WKH FRPSXWHU·V &21),*�6<6 VR WKH &RQWUROOHU /LQN %,26 LV DFWL�
YDWHG DV D SROOHG QRGH �DGG WKH �. RSWLRQ WR WKH &RQWUROOHU /LQN %,26 GULYHU
FROXPQ��

�� 7XUQ WKH SRZHU 2)) WR WKH FRPSXWHU DW ZKLFK WKH UHSODFHPHQW ZDV PDGH�

5HSODFHPHQW 0HWKRG �

5HSODFHPHQW 0HWKRG �



����6HFWLRQ+DQGOLQJ 3UHFDXWLRQV

���

�� 'HWDFK WKH FRPPXQLFDWLRQV FDEOHV DWWDFKHG WR WKH &RQWUROOHU /LQN 6XSSRUW
%RDUG WR EH UHSODFHG DQG UHPRYH WKH %RDUG�

�� 6HW WKH QHZ &RQWUROOHU /LQN 6XSSRUW %RDUG·V PHPRU\ DOORFDWLRQ VZLWFK�
DOORFDWLRQ VHWWLQJ FLUFXLW SLQ� DQG WKH WHUPLQDWLQJ UHVLVWDQFH VZLWFK WR WKH
VDPH DV IRU WKH SUHYLRXV %RDUG�

�� 0RXQW WKH &RQWUROOHU /LQN 6XSSRUW %RDUG LQ WKH H[SDQVLRQ VORW RI WKH FRP�
SXWHU DQG FRQQHFW WKH FRPPXQLFDWLRQV FDEOHV�

�� 7XUQ 21 WKH SRZHU WR RQO\ WKH FRPSXWHU IRU ZKLFK WKH 6XSSRUW %RDUG ZDV
UHSODFHG DQG VWDUWXS WKH 6XSSRUW 6RIWZDUH� 2QO\ WKH 581 LQGLFDWRU RQ WKH
%RDUG·V GLVSOD\ SDQHO VKRXOG OLJKW�

�� 8VLQJ WKH ´GDWD OLQNµ IXQFWLRQ RI WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH VHW WKH
GDWD OLQN WDEOHV IRU WKH QHZ &RQWUROOHU /LQN 6XSSRUW %RDUG�

�� ([LW WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH DQG WXUQ 2)) WKH SRZHU WR WKH
FRPSXWHU�

�� 7XUQ 21 WKH SRZHU WR DOO QRGHV RQ WKH QHWZRUN DQG VWDUW XS WKH &RQWUROOHU
/LQN 6XSSRUW 6RIWZDUH DW WKH QRGH DW ZKLFK WKH %RDUG ZDV UHSODFHG� 7KH
581 DQG ,16 LQGLFDWRUV RQ WKH QHZ %RDUG VKRXOG EH OLW �LQ VRPH FDVHV 6'�
5' DQG /1. LQGLFDWRUV ZLOO DOVR EH OLW��

��� 8VLQJ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� UHDG WKH QHWZRUN SDUDPHWHUV
DQG PDNH VXUH WKH 1HWZRUN LV RSHUDWLQJ QRUPDOO\�

��� ([LW WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH DQG UHWXUQ WKH &21),*�6<6 ILOH
DOWHUHG LQ VWHS RQH WR QRUPDO �GHOHWH WKH �. RSWLRQ IURP WKH &RQWUROOHU /LQN
%,26 GULYHU FROXPQ DQG VHW IRU DFWLYDWLRQ DV D SROOLQJ QRGH��

��� 7XUQ WKH SRZHU WR WKH FRPSXWHU 21 DJDLQ DQG VWDUW XS WKH &RQWUROOHU /LQN
6XSSRUW 6RIWZDUH DW WKH QRGH DW ZKLFK WKH %RDUG ZDV UHSODFHG� 7KH 581
DQG ,16 LQGLFDWRUV RQ WKH QHZ %RDUG VKRXOG EH OLW �LQ VRPH FDVHV 6'� 5'
DQG /1. LQGLFDWRUV ZLOO DOVR EH OLW��

��� ,I WKH GDWD OLQNV DUH QRW DFWLYDWHG DXWRPDWLFDOO\� DFWLYDWH WKH GDWD OLQNV IURP
WKH GDWD OLQN VWDUWXS QRGH�

��� &KHFN WKDW WKH GDWD OLQNV DUH RSHUDWLQJ QRUPDOO\ E\ XVLQJ WKH ´'DWD /LQN 6WD�
WXV 0RQLWRUµ RQ WKH &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH�
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$SSHQGL[
6WDQGDUG 0RGHOV

&RQWUROOHU /LQN 6XSSRUW %RDUGV
$SSOLFDEOH
FRPSXWHU

&RQQHFWLRQ W\SH 0RGHO QXPEHU 5HPDUNV

,%0 3&�$7 RU
FRPSDWLEOH

:LUHG �*�)��&/.���( &RQWUROOHU /LQN
6XSSRUW 6RIWZDUHFRPSDWLEOH

2SWLFDO �*�)��&/.���(
6XSSRUW 6RIWZDUH
LQFOXGHG�

&RQWUROOHU /LQN 8QLWV
$SSOLFDEOH 3& &RQQHFWLRQ W\SH 0RGHO QXPEHU 5HPDUNV

&9�VHULHV 3&V :LUHG &90��&/.�� 6HH &38 8QLWV
G 3 L K O&���+;�+*�+(

3&V
:LUHG &���+:�&/.�� DQG 3HULSKHUDO

'HYLFHV LQ WKLV
DSSHQGL[

&6��VHULHV 3&V :LUHG &6�:�&/.��
DSSHQGL[�

2SWLFDO &6�:�&/.��

&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH
$SSOLFDEOH FRPSXWHU 0RGHO QXPEHU 5HPDUNV

,%0 3&�$7 RU FRPSDWLEOH &���+:�=:�$7��( (QJOLVK YHUVLRQ

&RPPXQLFDWLRQV &DEOHV �IRU :LUHG 6\VWHPV�
0RGHO 0DQXIDFWXUHU 5HPDUNV

/L�<�)&<� [ ���� TPP .URPEHUJ 	 6FKXEHUW�
.RPWHF 'HSDUWPHQW

*HUPDQ FRPSDQ\

� [ � [ $:*���3( �
7U�&861 � 39&

'UDND &DEOHV ,QGXVWULDO 6SDQLVK FRPSDQ\

����� %HOGHQ 86$ FRPSDQ\
(69& ��� [ � & %DQGR 'HQVHQ &R� -DSDQHVH FRPSDQ\

2SWLFDO )LEHU &DEOH &RQQHFWRUV DQG $FFHVVRULHV
1DPH 0RGHO 5HPDUNV

2SWLFDO
&RQQHFWRU

6�����&2&)���� &RQQHFWV D FDEOH WR D QRGH� 7ZR
FRQQHFWRUV DUH UHTXLUHG IRU HDFK FDEOH�
�)XOO�ORFN FRQQHFWRU IRU FULPS�FXW FDEOH��

6�����&2&)���� &RQQHFWV D FDEOH WR D QRGH� 7ZR
FRQQHFWRUV DUH UHTXLUHG IRU HDFK FDEOH�
�+DOI�ORFN FRQQHFWRU IRU FULPS�FXW FDEOH��

6�����&2,$7���� &RQQHFWV WZR FDEOHV� 2QH DGDSWHU LV
UHTXLUHG WR FRQQHFW WZR FDEOHV�

2SWLFDO )LEHU
$VVHPEO\ 7RRO

6�����&$.���� )RU WKH 6�����&2&)��������� &RQQHFWRUV

2SWLFDO 3RZHU
7HVWHU

6�����&$7���� 6�����&$7���� +HDG 8QLW�
)RU WKH 6�����&2&)��������� &RQQHFWRUV

0DVWHU )LEHU
6HW

6�����&$7����+ )RU WKH 6�����&2&)��������� &RQQHFWRUV
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2SWLFDO )LEHU &DEOHV
1DPH 6SHFLILFDWLRQV 0RGHO

+�3&) FDEOHV %ODFN �� P 6�����+&&%���
�� P 6�����+&&%���
��� P 6�����+&&%���
��� P 6�����+&&%���
����� P 6�����+&&%���

2UDQJH �� P 6�����+&&2���J
�� P 6�����+&&2���
��� P 6�����+&&2���
��� P 6�����+&&2���
����� P 6�����+&&2���

1RWH 7KH 2SWLFDO )LEHU &DEOH PRGHO QXPEHUV DUH DV IROORZV�

6�����+PPPPPPP

7HQVLRQHU RSWLRQ
1RQH� 6WDQGDUG �ZLWK WHQVLRQ PHPEHU�
1� :LWKRXW WHQVLRQ PHPEHU

&DEOH OHQJWK
PPP

$ %
�$���� [ ��% P

&DEOH FRORU
%� %ODFN
2� 2UDQJH

&DEOH VSHFLILFDWLRQ
/� :LWK SRZHU VXSSO\ OLQH
&� :LWKRXW SRZHU VXSSO\ OLQH

7\SH
%� &RUG
&� &DEOH

2SWLFDO )LEHU &DEOH ZLWK &RQQHFWRUV
7KH IROORZLQJ 2SWLFDO )LEHU &DEOHV DUH DYDLODEOH ZLWK &RQQHFWRUV DOUHDG\
DWWDFKHG� �7KHVH FDEOHV KDYH SRZHU VXSSO\ OLQHV DQG WHQVLRQ PHPEHUV� ZKLFK
DUHQ·W XVHG LQ WKH &RQWUROOHU /LQN 1HWZRUN��

6SHFLILFDWLRQV /HQJWK 0RGHO
2SWLFDO )LEHU &DEOH &RQQHFWRUV� � P 6�����&1���������S

6�����&2&)���� � P 6�����&1���������6���� &2&)����
Ç

6���� &2&)����
�� P 6�����&1���������

6�����&2&)����
�� P 6�����&1���������
�� P 6�����&1���������
2YHU �� P 6�����&1������

�6SHFLI\ OHQJWK �P� ZKHQ RUGHULQJ��
2SWLFDO )LEHU &DEOH &RQQHFWRUV� � P 6�����&1���������S

6�����&2&)���� � P 6�����&1���������6���� &2&)����
Ç

6���� &2&)����
�� P 6�����&1���������

6�����&2&)����
�� P 6�����&1���������
�� P 6�����&1���������
2YHU �� P 6�����&1������

�6SHFLI\ OHQJWK �P� ZKHQ RUGHULQJ��
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6SHFLILFDWLRQV 0RGHO/HQJWK
2SWLFDO )LEHU &DEOH &RQQHFWRUV� � P 6�����&1���������S

6�����&2&)���� � P 6�����&1���������6���� &2&)����
Ç

6���� &2&)����
�� P 6�����&1���������

6�����&2&)����
�� P 6�����&1���������
�� P 6�����&1���������
2YHU �� P 6�����&1������

�6SHFLI\ OHQJWK �P� ZKHQ RUGHULQJ��

1RWH 6SHFLDO WUDLQLQJ LV UHTXLUHG WR DVVHPEOH 2SWLFDO )LEHU &DEOHV DQG FRQ�
QHFWRUV ZLWK HSR[\ DGKHVLYH� &RQWDFW \RXU 20521 GHDOHU IRU GHWDLOV RQ
RWKHU RSWLFDO ILEHU FRUGV DQG FDEOHV�

&38 8QLWV DQG 3HULSKHUDO 'HYLFHV
&38 8QLWV

3& 0RGHO QXPEHU 5HPDUNV
6<60$& &6� &6�+�&38��������������

&6�*�&38�����������
���

6<60$& &9����
&9����� RU &9����
3& �VHH QRWH�

&9����&38���(9�
&9�����&38���(9�
&9�����&38���(9�

(DUOLHU YHUVLRQV RI WKH
&38 8QLWV FDQ DOVR EH
XVHG�

6<60$& &90� 3&
�VHH QRWH�

&90��&38���(9�
&90��&38���(9�
&90��&38���(9�

6<60$& &���+;�
&���+* RU
&���+( 3&

&���+(�&38�������=�(
&���+*�&38�������������=�(
&���+;�&38�������������=�(
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/RW 1R�� P P � � 0DQXIDFWXUHG LQ $SULO ����� � � � �

,QGLFDWHV WKH ODVW GLJLW RI WKH PDQXIDFWXULQJ
\HDU� ,Q WKLV H[DPSOH� WKH \HDU LV �����

,QGLFDWHV WKH PRQWK RI PDQXIDFWXUH� 2FWREHU�
1RYHPEHU� DQG 'HFHPEHU DUH LQGLFDWHG E\ [� \�
DQG ] UHVSHFWLYHO\� ,Q WKLV H[DPSOH� WKH PRQWK LV
$SULO�

1RWH 5RXWLQJ WDEOHV DUH UHTXLUHG LI DQ\ RI WKH &9�VHULHV &38 8QLWV LQ WKH QHW�

ZRUN KDYH EHHQ PDQXIDFWXUHG RQ RU EHIRUH $SULO ����� 7KH PDQXIDFWXU�

LQJ GDWD FDQ EH GHWHUPLQHG IURP WKH ORW QXPEHU RQ WKH VLGH RI WKH &38

8QLW�

3HULSKHUDO 'HYLFHV
1DPH 0RGHO QXPEHU 5HPDUNV

%XV &RQQHFWLRQ
8QLW

&���+:�&(��� 5HTXLUHG WR FRQQHFW D &RQWUROOHU /LQN 8QLW
WR D &���+;� &���+*� RU &���+( &38
8QLW�

&���+:�&(��� 5HTXLUHG WR FRQQHFW WZR &RQWUROOHU /LQN
8QLWV� RU RQH &RQWUROOHU /LQN 8QLW DQG RQH
RWKHU &RPPXQLFDWLRQV 8QLW WR D &���+;�
&���+*� RU &���+( &38 8QLW�

&���+:�&(��� 5HTXLUHG WR PRXQW ERWK D &RQWUROOHU /LQN
8QLW DQG D 3& &DUG 8QLW WR D &���+;�
&���+*� RU &���+( &38 8QLW�

&RPPXQLFDWLRQV
%RDUGV

&���+:�&20��
&���+:�&20��

5HTXLUHG WR PRXQW D &RQWUROOHU /LQN 8QLW
WR D &���+;� &���+*� RU &���+( &38
8QLW�

1RWH 5HIHU WR WKH RSHUDWLRQ PDQXDO IRU WKH UHOHYDQW 3& IRU IXUWKHU LQIRUPDWLRQ RQ WKH DERYH 3HULSKHUDO 'HYLFHV�
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DFFHVV PRGHV� &RQWUROOHU /LQN 6XSSRUW %RDUG� �

DSSOLFDWLRQV� FUHDWLQJ� ��

EDFNXS� &/66� ��

EDFNXS SRZHU VXSSO\� RSWLFDO V\VWHP� ��

FRQQHFWRU� ��

&
& FRPPDQGV� ��� ��

FONFORVH� ��

FONFPG� ��

FONRSHQ� ��

FONUHDG� ��

FONUHDG�� ��

FONUHFY� ��

FONUHFYZ� ��

FONVHQG� ��

FONVWDWUG� ��

FONZULWH� ��

FONZULWH�� ��

OLVW� ��

FDEOHV

FRQQHFWLQJ� FRQQHFWRU WR 6XSSRUW %RDUG� ��

FRQQHFWLQJ WR FRPPXQLFDWLRQV FRQQHFWRUV� ��

RSWLFDO� ��

EDFNXS SRZHU VXSSO\� ��

FRQQHFWLRQV� ��

FRQQHFWRUV� ��

VHFXULQJ EUDFNHW� ��

FOHDQLQJ� ���

&/66

EDFNXS� ��

%,26� RSWLRQV� ��

GULYHUV� ��

ILOH VWUXFWXUH� ��

LQVWDOODWLRQ� ��

FRPPDQGV

&� ��

),16 FRPPDQGV� ���

FRPPXQLFDWLRQV

&RQWUROOHU /LQN� ���

VSHFLILFDWLRQV� ��

FRPPXQLFDWLRQV FDEOH� ZLULQJ� ��

FRPPXQLFDWLRQV FDEOHV� ��

RSWLFDO� ��

ZLUHG� ��

FRPPXQLFDWLRQV F\FOH� ���

QR� RI HYHQW�IUDPHV� ���

FRPPXQLFDWLRQV F\FOH WLPH� ���

DFWLYH GDWD OLQNV� ���

QRQ�DFWLYH GDWD OLQNV� ���

FRPPXQLFDWLRQV WLPLQJ� ���

FRQILJXUDWLRQ� &RQWUROOHU /LQN 6XSSRUW %RDUG� ��

&RQWUROOHU /LQN� FRPPXQLFDWLRQV� ���

&RQWUROOHU /LQN 6XSSRUW %RDUG

DFFHVV PRGHV� �

FRPSRQHQWV� ��
FRQILJXUDWLRQ� ��

GHILQLWLRQ� �

),16 FRPPDQGV� ���� ���

LQVWDOODWLRQ� ��

&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� ��

&RQWUROOHU /LQN 6XSSRUW 6RIWZDUH �&/66�� VWDUWLQJ DQG VWRSSLQJ
GDWD OLQNV� ���

'
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GDWD OLQN� ���

DXWRPDWLFDOO\ VHW� ���

H[DPSOH� ���
6HOHFW $OO� ���

GHVFULSWLRQ� ���

(DV\ 6HWWLQJ� ���

IHDWXUHV� �

,�2 UHVSRQVH WLPH� ���

FRPSXWHU WR 3&� ���
3& WR FRPSXWHU� ���

PDQXDO YV DXWRPDWLF VHWWLQJ� ���

PDQXDOO\ VHW� ���� ���

H[DPSOHV� ���

IURP FRPSXWHU QRGH� ���

IURP 3URJUDPPLQJ 'HYLFH� ���

PRQLWRULQJ� ���
GDWD OLQN VWDWXV DUHD� ���

/(' LQGLFDWRUV� ���

PDQLSXODWLQJ ELW�ZRUG VWDWXV� ���

RIIVHWV� ���

SUHFDXWLRQV� ��

SURFHGXUHV� ��
UHDGLQJ VWDWXV� ���

VHWWLQJ� ���

VSHFLILFDWLRQV� ���

VWDUWLQJ� ���

VWDUWLQJ DQG VWRSSLQJ� ���

ZLWK &RQWUROOHU /LQN 6XSSRUW 6RIWZDUH� ���

ZLWK ),16 FRPPDQGV� ���
ZLWK 3URJUDPPLQJ 'HYLFH RU ODGGHU SURJUDP� ���

VWRSSLQJ� ���

GDWD OLQN WDEOHV� VSHFLILFDWLRQV� ���

GDWD VWUXFWXUH

FRPPDQGV� ���

UHVSRQVHV� ���

GHOD\ WLPHV� PHVVDJH VHUYLFH� ���

GHVWLQDWLRQ QHWZRUN DGGUHVV� ���
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GHVWLQDWLRQ QRGH QXPEHU� ���

GHVWLQDWLRQ XQLW DGGUHVV� ���

GLVN� UHTXLUHPHQWV� ��
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GULYHU� FRQWUROOLQJ� ��

GULYHU FDOOV� ��� ��

GDWD OLQN UHDG� ��
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GULYHUV

&/66� ��

VHWWLQJV� ��

(
(DV\ 6HWWLQJ� GDWD OLQN� ���

HUURU ORJ� ���

HUURUV

FOHDULQJ� ���

HUURU FRGHV� ���

HUURU ORJ WDEOH� ���

QHWZRUN UHOD\� ���

SURFHVVLQJ

GDWD OLQN VWDWXV� ���

RWKHU VWDWXV� ���

UHDGLQJ� ���

UHDGLQJ DQG FOHDULQJ HUURU ORJV� ���

UHVSRQVH FRGHV� ���
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),16 FRPPDQGV
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FRPPDQG FRGHV� ���

&21752//(5 '$7$ 5($'� ���
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GDWD IRUPDW� ���
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(&+2%$&. 7(67� ���
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(5525 /2* 5($'� ���

HUURUV� ���
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SDUDPHWHUV� ���

UHVSRQVH FRGHV� ���

HUURUV� ���

UHVSRQVH GDWD IRUPDW� ���

VWDUWLQJ DQG VWRSSLQJ GDWD OLQNV� ���

6XSSRUW %RDUG� ���

IRUPDW� ���

KHDGHUV� ���

*��/
JDWHZD\ FRXQW� ���

*&7� ���

,&)� ���

LQGLFDWRUV� ��

6XSSRUW %RDUG� ��

WURXEOHVKRRWLQJ� ���
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581� (5&� (5+ 	 ,16 �:LUHG %RDUGV�� ���

581� (55 	 ,16 �2SWLFDO %RDUGV�� ���

LQVSHFWLRQ� ���

WRROV DQG HTXLSPHQW QHHGHG� ���

LQVWDOODWLRQ

&/66� ��

%,26� ��

GULYHU� ��

FRS\LQJ ILOHV� ��

UHVWULFWLRQV� ��

VRIWZDUH� ��

SUHFDXWLRQV� ��

6XSSRUW %RDUG� ��

LQVWDOOHU

&/66� ��

WURXEOHVKRRWLQJ� ��

LQWHUUXSW OHYHO� VZLWFK� ��

/(' LQGLFDWRUV� ��
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PHPRU\� UHTXLUHPHQWV� ��

PHVVDJH VHUYLFH� ���

GHOD\ WLPHV� ���

IHDWXUHV� �

SURFHGXUHV� ��

6(1'�5(&9�&01' LQVWUXFWLRQV� ���

VSHFLILFDWLRQV� ���

XVDJH� ���

PHVVDJH VHUYLFHV� IXQFWLRQV�GULYHU FDOOV� ���
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QHWZRUN

&RQWUROOHU /LQN� �

IHDWXUHV� �

&RQWUROOHU /LQN QHWZRUN� LQWHUFRQQHFWLRQV� ���

LQWHUFRQQHFWLRQV� ���

GHILQLWLRQ� ���

RWKHU 20521 QHWZRUNV� ���

SDUDPHWHUV� ���

VSHFLI\LQJ� ���

UHDGLQJ VWDWXV� ���

UHOD\ HUURU� ���

QHWZRUN SDUDPHWHUV� PD[LPXP QRGH DGGUHVV� ���

QRGH E\SDVV IXQFWLRQ� ��� ��� ��

QXPEHU RI SROOHG QRGHV� ���

RSWLFDO ILEHU FDEOHV� 6HH FDEOHV

3
SDUDPHWHUV� ���

),16 FRPPDQGV� ���

3&� UHDGLQJ FRQWUROOHU VWDWXV� ���

SROOHG QRGHV� QXPEHU� ���

SUHFDXWLRQV

DSSOLFDWLRQ� [LLL� ��

GDWD OLQNV� ��

JHQHUDO� [L

KDQGOLQJ� ���

RSHUDWLQJ HQYLURQPHQW� [LL

VDIHW\� [LL

SURFHGXUHV

GDWD OLQN� ��

PHVVDJH VHUYLFH� ��

SURJUDP� VDPSOH� ��

5
UHVSRQVH FRGHV

FRQILJXUDWLRQ� ���

UHVSRQVH WR ),16 FRPPDQGV� ���

WURXEOHVKRRWLQJ� ���

URXWLQJ WDEOHV� ���

FUHDWLQJ� ���

HGLWLQJ

ORFDO QHWZRUN� ���

UHOD\ QHWZRUN� ���

H[DPSOHV� ���

VDYLQJ� ���

VHWWLQJ� ���

WUDQVIHUULQJ� ���

569� ���

6
6$�� ���

6$�� ���

VDPSOH SURJUDP� ��

VHUYLFH ,'� ���

VHWWLQJ� GDWD OLQN� ���

6,'� ���

61$� ���

VRXUFH QHWZRUN DGGUHVV� ���

VRXUFH QRGH QXPEHU� ���

VRXUFH XQLW DGGUHVV� ���

VSHFLILFDWLRQV

FRPPXQLFDWLRQV� ��

GDWD OLQN� ���

GDWD OLQN WDEOHV� ���

JHQHUDO� ��

PHVVDJH VHUYLFH� ���

VWDQGDUG PRGHOV� ���

VZLWFKHV

LQWHUUXSW OHYHO� ��

PHPRU\ DUHD� ��

VHWWLQJ� ��

WHUPLQDWLQJ UHVLVWDQFH� ��

V\VWHP FRQILJXUDWLRQ� ��

7��:
WHUPLQDWLQJ UHVLVWDQFH� VZLWFK� ��

WURXEOHVKRRWLQJ� ���

LQGLFDWRUV
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581� (5&� (5+ 	 ,16 �:LUHG %RDUGV�� ���

581� (55 	 ,16 �2SWLFDO %RDUGV�� ���

LQVWDOOHU� ��

VWDWXV LQIRUPDWLRQ� ���

XVLQJ LQGLFDWRUV� ���

ZLULQJ� FRPPXQLFDWLRQV FDEOH� ��
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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
� )HEUXDU\ ���� 2ULJLQDO SURGXFWLRQ
� -XQH ���� 5HPRYHG ´�+=µ PRGHO VXIIL[ WKURXJKRXW WKH PDQXDO�
� )HEUXDU\ ���� ´&RPPRQ PHPRU\µ FRUUHFWHG WR ´VKDUHG PHPRU\µ WKURXJKRXW WKH PDQXDO�

$GGLWLRQ RI QHZ �*�)��&/.���( RSWLFDO PRGHO DQG RSWLFDO V\VWHP LQIRUPDWLRQ
WKURXJKRXW WKH PDQXDO�

$GGLWLRQ RI &6��VHULHV 3& LQIRUPDWLRQ WKURXJKRXW WKH PDQXDO�
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