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

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ ZDUQLQJV LQ WKLV PDQXDO� $OZD\V KHHG WKH
LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDP�
DJH WR WKH SURGXFW�

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

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

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

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

,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

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

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

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJKïTXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�

'$1*(5�

&DXWLRQ

1RWH
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,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :KDW LV D &RQWURO 6\VWHP" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� /RFDO $UHD 1HWZRUNV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RPSRQHQWV RI WKH 6<60$& 1HWZRUN �� � � � � � � � � � � �
�ï� /LQH 6HUYHU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6<60$& 1(7 /LQN 0RGXOH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1HWZRUN 6XSSRUW %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1HWZRUN 6HUYLFH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %ULGJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SWLFDO�)LEHU &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
1HWZRUN &RPPXQLFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5RXWLQJ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWDJUDP 7UDQVPLVVLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD /LQN 7UDQVPLVVLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
7URXEOHVKRRWLQJ )XQFWLRQV RI WKH 16% ��� � � � � � � � � � � �
�ï� 'LDJQRVWLF 8WLOLWLHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH 6WDWXV 5HDG 7HVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH (FKREDFN 7HVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH %URDGFDVW 7HVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV
$ 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 6RIWZDUH )LOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH 6<60$& 1(7 ORFDO DUHD QHWZRUN� 7KH 6<60$& 1(7 /$1 LV D SRZHUIXO
DQG UHOLDEOH LQGXVWULDO ORFDO DUHD QHWZRUN ZKLFK DOORZV WKH XVHU WR HIILFLHQWO\ LQWHJUDWH IDFWRU\ DXWRPD�
WLRQ DFWLYLWLHV DQG WR FDSWXUH SURGXFWLRQ LQIRUPDWLRQ� 3URGXFWLRQ LQIRUPDWLRQ FDQ EH XVHG WR LQFUHDVH
TXDOLW\ DQG SURGXFWLYLW\ ZKLOH GHFUHDVLQJ GRZQWLPH DQG XQQHFHVVDU\ LQYHQWRU\� 8S WR ��� QRGHV PD\
EH FRQQHFWHG WR D QHWZRUN ORRS� ZLWK WKH RSWLRQ RI LQFUHDVLQJ WKLV QXPEHU WR YLUWXDOO\ WKRXVDQGV E\ WKH
XVH RI %ULGJHV EHWZHHQ QHWZRUN ORRSV� 7KH 6<60$& 1(7 /$1 FDQ SURYLGH D FRVW�HIIHFWLYH SDWK
IURP LQGLYLGXDO PDFKLQH FRQWURO� WKURXJK FHOO DQG DUHD FRQWURO� WR IXOO IDFWRU\ DXWRPDWLRQ�

7KLV PDQXDO LV RUJDQL]HG DV IROORZV�

6HFWLRQ � JLYHV DQ RYHUYLHZ RI WKH 6<60$& 1(7 /$1 DQG GHVFULEH H[DPSOH V\VWHP FRQILJXUDWLRQV�

6HFWLRQ � LQWURGXFHV HDFK RI WKH 8QLWV WKDW SURYLGH FRQQHFWLRQ WR WKH QHWZRUN� 0RUH VSHFLILF LQIRUPD�
WLRQ UHJDUGLQJ DQ\ RI WKHVH 8QLWV FDQ EH IRXQG LQ WKH LQGLYLGXDO PDQXDOV�

6HFWLRQ � GHVFULEHV PHWKRGV RI WUDQVIHUULQJ LQIRUPDWLRQ EHWZHHQ GHYLFHV FRQQHFWHG WR WKH 6<60$&
1(7� ,W DOVR GHVFULEHV VRPH H[DPSOH DSSOLFDWLRQV DQG WKH SURJUDPPLQJ UHTXLUHG IRU WKHVH FRQILJXUD�
WLRQV�

6HFWLRQ � LQWURGXFHV HDFK RI WKH WKUHH GLDJQRVWLF WHVWV WKDW DUH LQFOXGHG ZLWK WKH VRIWZDUH RI WKH 1HW�
ZRUN 6XSSRUW %RDUG� 7KHVH WHVWV DUH HIIHFWLYH WR LGHQWLI\ WKH FDXVH RI DQ HUURU RQ WKH QHWZRUN� )RU
PRUH VSHFLILF LQIRUPDWLRQ� UHIHU WR WKH 16% 2SHUDWLRQ 0DQXDO�

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

7KRURXJKO\ IDPLOLDUL]H \RXUVHOI ZLWK WKH FRQWHQWV RI WKLV PDQXDO EHIRUH LQVWDOOLQJ WKH 6<60$& 1(7
/$1�
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6(&7,21 �
,QWURGXFWLRQ

)DFWRU\ DXWRPDWLRQ VLPSO\ PHDQV WKDW WKH GXOO� UHSHWLWLYH ZRUN RI WKH IDFWRU\ QR ORQJHU KDV WR EH GRQH PDQX�
DOO\� 7KH GD\�WR�GD\ WDVNV DUH KDQGOHG PRVWO\ E\ PDFKLQHV� OHDYLQJ WKH SHUVRQQHO IUHH WR GHYRWH PRUH RI WKHLU
WLPH WR V\VWHP LPSURYHPHQW� SUREOHP�VROYLQJ� HWF� %XW IDFWRU\ DXWRPDWLRQ LV D FRQWLQXLQJ UHYROXWLRQ� 1HZHU
DQG EHWWHU ZD\V WR KDQGOH DXWRPDWLRQ DUH DOZD\V EHLQJ GLVFRYHUHG�

'LVWULEXWHG FRQWURO LV DQ DXWRPDWLRQ FRQFHSW LQ ZKLFK FRQWURO RI HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV OR�
FDWHG QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� 7KLV PHDQV WKDW VRPH RI WKH ORDG LV WDNHQ RII RI WKH FHQWUDO
FRQWUROOLQJ GHYLFH E\ KDYLQJ VPDOOHU FRQWUROOLQJ GHYLFHV GLVWULEXWHG WKURXJKRXW WKH IDFWRU\�

´,QWHOOLJHQFHµ LQ IDFWRU\ DXWRPDWLRQ PHDQV WKDW D GHYLFH LV UXQQLQJ D XVHU�VSHFLILHG SURJUDP DQG LV WKHUHIRUH
FDSDEOH RI PDNLQJ GHFLVLRQV UHJDUGLQJ WKH SURFHVV EHLQJ FRQWUROOHG� ,QWHOOLJHQW GLVWULEXWHG FRQWURO PHDQV
WKDW WKH LQWHOOLJHQFH LV QRW FHQWUDOL]HG� EXW GLVWULEXWHG VR WKDW LW LV QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG�
7KDW LV� VHSDUDWH SURJUDPV DUH UXQQLQJ RQ VHSDUDWH FRQWUROOLQJ GHYLFHV LQ VHSDUDWH DUHDV� LQVWHDG RI RQH ODUJ�
HU SURJUDP EHLQJ UXQ RQ D FHQWUDO FRQWUROOLQJ GHYLFH� 7KLV PHDQV PRUH SURJUDPV� EXW HDFK RQH LV VPDOOHU DQG
HDVLHU WR PDLQWDLQ�

&RPSXWHU LQWHJUDWHG PDQXIDFWXULQJ �&,0� LV DQ DXWRPDWLRQ FRQFHSW LQ ZKLFK FRPSXWHUV DUH FRQQHFWHG WR WKH
6\VWHP QRW RQO\ WR H[HUFLVH GLUHFW FRQWURO� EXW DOVR IRU LQSXW DQG RXWSXW RI GDWD UHJDUGLQJ WKH SURGXFWLRQ SUR�
FHVV� 7KH PRVW LPSRUWDQW UROH SOD\HG E\ &,0 LV WR SURYLGH XS�WR�WKH�PLQXWH LQIRUPDWLRQ DERXW FXUUHQW SURGXF�
WLRQ DFWLYLWLHV� 7KLV PDNHV &,0 WKH EDVLV IRU QHZ SRVVLELOLWLHV LQ WKH ZD\ SURGXFWLRQ LV KDQGOHG�

)DFWRU\

,QWHJUDWHG
PDQDJHPHQW

7RWDO DXWRPDWLRQ
IURP VWDUW WR ILQLVK

20521 SURYLGHV
6\VWHPV DQG HTXLS�
PHQW WR DFKLHYH LQ�
WHOOLJHQW GLVWULEXWHG
FRQWURO�

&,0 LV WKH EDVLV
IRU LQWHJUDWHG
PDQDJHPHQW�

'LVWULEXWHG
FRQWURO

�ï� :KDW LV D &RQWURO 6\VWHP" �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� /RFDO $UHD 1HWZRUNV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� :KDW LV D &RQWURO 6\VWHP"
$ &RQWURO 6\VWHP LV WKH HOHFWURQLF HTXLSPHQW QHHGHG WR FRQWURO D SDUWLFXODU
SURFHVV� ,W PD\ LQFOXGH HYHU\WKLQJ IURP D SURFHVV FRQWURO FRPSXWHU� LI RQH LV
XVHG� WR WKH IDFWRU\ FRPSXWHU� GRZQ WKURXJK WKH 3&V �DQG WKHUH PD\ EH
PDQ\ RI WKHP QHWZRUNHG WRJHWKHU� DQG WKHQ RQ GRZQ WKURXJK WKH QHWZRUN WR
WKH FRQWURO FRPSRQHQWV� WKH VZLWFKHV� VWHSSLQJ PRWRUV� VROHQRLGV� DQG
VHQVRUV ZKLFK PRQLWRU DQG FRQWURO WKH PHFKDQLFDO RSHUDWLRQV�

3& 3& 3&

3&V

3URFHVV &RQWURO &RPSXWHU

)DFWRU\ &RPSXWHU

&RQWURO &RPSRQHQWV

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

:KDW LV D &RQWURO 6\VWHP" 6HFWLRQ �ï�
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�ï� /RFDO $UHD 1HWZRUNV
:KDW WLHV WKH 6\VWHP WRJHWKHU LV WKH /RFDO $UHD 1HWZRUN �/$1�� $ /RFDO
$UHD 1HWZRUN LV D QHWZRUN RI FRPSXWHU HTXLSPHQW LQWHUFRQQHFWHG E\ GHGL�
FDWHG FRPPXQLFDWLRQ FKDQQHOV IRU WKH SXUSRVH RI GDWD VKDULQJ� (DFK GHYLFH
FRQQHFWHG WR D QHWZRUN LV FDOOHG D QRGH� ,QVWDOOLQJ D /$1 LQ D IDFWRU\ LV VLPL�
ODU WR LQVWDOOLQJ D SKRQH V\VWHP LQ DQ RIILFH EXLOGLQJ� ZKLOH HDFK QRGH� RU RI�
ILFH� FDQ FRQWLQXH WR RSHUDWH LQGHSHQGHQWO\� WKH RSWLRQ DOVR H[LVWV IRU LQIRU�
PDWLRQ WR EH VKDUHG� 7KH 6<60$& 1(7 /$1 FRQVLVWV RI &�&9�VHULHV 3/&V
�SURJUDPPDEOH FRQWUROOHUV� DQG FRPSXWHUV�

7RNHQ 5LQJ 7KH 6<60$& 1(7 /$1 ZRUNV LQ D ORRS FRQILJXUDWLRQ� &RPPXQLFDWLRQ
DPRQJ QRGHV IROORZV D SURWRFRO FDOOHG WRNHQ ULQJ� 7KH WRNHQ ULQJ DUFKLWHFWXUH
FRQWUROV QHWZRUN FRPPXQLFDWLRQ E\ SDVVLQJ D WRNHQ DURXQG WKH ORRS� $ QRGH
FDQ VHQG GDWD RQO\ ZKHQ LQ SRVVHVVLRQ RI WKH WRNHQ�

$ 6<60$& 1(7 WRNHQ LV JHQHUDWHG E\ WKH QHWZRUN·V /LQH 6HUYHU� 7KLV 0RG�
XOH LV WKH RQO\ GHYLFH RQ WKH QHWZRUN WKDW LV UHVSRQVLEOH IRU JHQHUDWLQJ WKH
LQLWLDO WRNHQ DQG PRQLWRULQJ WKH WRNHQ� 7KH /LQH 6HUYHU FDQ EH VHW WR JHQHUDWH
D QHZ WRNHQ DIWHU D VSHFLILHG DPRXQW RI WLPH LI WKH SUHYLRXV RQH KDV QRW UH�
WXUQHG� (YHU\ QHWZRUN ORRS PXVW KDYH RQH� DQG RQO\ RQH /LQH 6HUYHU�

5RXWLQJ 3URWRFROV ,QWHUQHWZRUN URXWLQJ SURWRFROV DUH EDVHG RQ WKH SRSXODU 7UDQVPLVVLRQ &RQ�
WURO 3URFHGXUH�,QWHUQHW 3URWRFRO �7&3�,3� ZKLFK ZDV GHULYHG IURP WKH 8�6�
'HIHQVH 'HSDUWPHQW·V �'R'� $53$1(7� 0D[LPXP SDFNHW VL]H LV �. E\WHV�
7KLV LQFOXGHV XS WR ���� E\WHV RI GDWD LQ $6&,, RU ELQDU\ �IRU QXPHULF GDWD�
IRUPDW� $ YDULHW\ RI SDFNHW W\SHV DUH SUHGHILQHG� LQFOXGLQJ GDWDJUDPV� GDWD
OLQN� GLDJQRVWLF DQG QHWZRUN PDQDJHPHQW IXQFWLRQV� 7KHVH SDFNHWV PD\ EH
XVHG ZLWK 20521·6 QHWZRUN VRIWZDUH WR VLPSOLI\ LQWHUIDFH RI DSSOLFDWLRQ SUR�
JUDPV WR WKH 6<60$& 1(7 KDUGZDUH� ,Q DGGLWLRQ� WKH RSHQ DUFKLWHFWXUH RI
6<60$& 1(7 DOORZV FXVWRP SDFNHWV DQG SDFNHW GHILQLWLRQV WR EH GHILQHG E\
WKH XVHU IRU WKRVH ZKR ZLVK WR LQWHUIDFH GLUHFWO\ WR WKH 6<60$& 1(7 KDUG�
ZDUH� 7KH ODWWHU RSWLRQ W\SLFDOO\ UHTXLUHV DQ DVVHPEO\ ODQJXDJH SURJUDP�

1HWZRUN 1RGH $ 6<60$& 1(7 /$1 FDQ EH FRPSRVHG RI XS WR ��� QHWZRUN QRGHV� 7KH
IROORZLQJ DUH WKH PDMRU KDUGZDUH FRPSRQHQWV XVHG WR LQWHUIDFH WKHVH GH�
YLFHV WR D 6<60$& 1(7�

� 1HWZRUN 6XSSRUW %RDUG �16%�� ,QWHUIDFHV ,%0�3&�$7 FRPSDWLEOH FRPSXW�
HUV ZLWK 6<60$& 1(7�

/RFDO $UHD 1HWZRUNV 6HFWLRQ �ï�
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� 1HWZRUN /LQN 0RGXOH �617�� ,QWHUIDFHV 20521·V 3URJUDPPDEOH &RQWURO�
OHUV �3/&V� ZLWK 6<60$& 1(7�

� 1HWZRUN 6HUYLFH 0RGXOH �168�� ,QWHUIDFHV WR 6<60$& 1HW WKURXJK WZR
56����& SRUWV� $OORZV V\QFKURQRXV RU DV\QFKURQRXV FRPPXQLFDWLRQV XS
WR ����� ESV XVLQJ ERWK SRUWV� RU ������ ESV XVLQJ RQO\ RQH SRUW� $Q
56���� YHUVLRQ LV DOVR DYDLODEOH�

� /RFDO %ULGJH� ,QWHUIDFHV PXOWLSOH 6<60$& 1(7 /$1V WRJHWKHU� $ &9 3/&
FDQ DOVR EH XVHG DV D EULGJH�

1RGH %\SDVV 7ZR IHDWXUHV DUH GHVLJQHG LQWR 6<60$& 1(7·V DUFKLWHFWXUH WR LPSURYH UHOL�
DELOLW\� 7KH ILUVW LV D QRGH E\SDVV IHDWXUH ZKLFK DOORZV FRPPXQLFDWLRQV
WKURXJK D QRGH HYHQ LI WKH GHYLFH LV SRZHUHG�GRZQ� $ ORFDO SRZHU VXSSO\ LV
UHTXLUHG DW HDFK QRGH IRU LPSOHPHQWDWLRQ RI WKLV IHDWXUH�

EDFNORRS 7KH VHFRQG IHDWXUH LV D EDFNORRS IXQFWLRQ� 7KLV IHDWXUH RSHUDWHV E\ 6<6�
0$& 1(7 VHQGLQJ DOO GDWD RQ D GXDO�ULQJ FRQILJXUDWLRQ� DOORZLQJ GDWD WR IORZ
RQ D VHFRQGDU\ SDWK LI DQ HUURU LV HQFRXQWHUHG DORQJ LWV SULPDU\ SDWK� 7KH
2SWLFDO�)LEHU &DEOH LV FRPSRVHG RI WZR VWUDQGV� ,I D FDEOH LV EURNHQ RU D
QRGH LV QRW IXQFWLRQLQJ� WKHQ WKH VWDWLRQV RQ HLWKHU VLGH RI WKH IDLOXUH DXWRPDW�
LFDOO\ UHFRQILJXUH WR GLUHFW GDWD DORQJ WKH VHFRQGDU\ SDWK RI WKH ILEHU ZLWK
GDWD IORZLQJ LQ WKH RSSRVLWH GLUHFWLRQ� 7KLV EDFNORRSLQJ IXQFWLRQ KHOSV WR HQ�
VXUH WKDW WKHUH LV DOZD\V D UHOLDEOH FRQQHFWLRQ EHWZHHQ QHWZRUN QRGHV�

2SWLFDO�)LEHU &DEOH 6<60$& 1(7 /$1 QRGHV DUH FRQQHFWHG WR HDFK RWKHU E\ 2SWLFDO�)LEHU
&DEOH� 2SWLFDO�)LEHU &DEOH LV JRRG LQ IDFWRU\ HQYLURQPHQWV EHFDXVH LW LV UH�
VLVWDQW WR WKH HOHFWULFDO LQWHUIHUHQFH SUHVHQW DURXQG KLJK YROWDJH HOHFWULFDO
FDEOHV� 2SWLFDO�)LEHU &DEOH DOVR JLYHV WKH 6<60$& 1(7 /$1 WKH DELOLW\ WR
EH H[WHQGHG IRU ORRS GLVWDQFHV RI XS WR � NP EHWZHHQ QRGHV ZLWK VWDQGDUG
FDEOHV� RU JUHDWHU GLVWDQFHV XVLQJ VSHFLDO FDEOHV RU D 5HSHDWHU 0RGXOH�

7URXEOHVKRRWLQJ 8VLQJ WKH WURXEOHVKRRWLQJ VRIWZDUH SURYLGHG ZLWK WKH 1HWZRUN 6XSSRUW %RDUG�
WKH ORFDWLRQ ZKHUH EDFNORRSLQJ LV RFFXUULQJ FDQ EH LGHQWLILHG� 7KH GDPDJHG
QRGH RU FDEOHV FDQ WKHQ EH FRUUHFWHG� 7KH 6<60$& 1(7 /$1 KDV WURXEOH�
VKRRWLQJ VRIWZDUH SDFNDJHG ZLWK WKH 1HWZRUN 6XSSRUW %RDUG� (YHU\ QHWZRUN
VKRXOG KDYH DW OHDVW RQH FRPSXWHU VR WKDW WKLV VRIWZDUH FDQ EH XVHG� 7KH
VRIWZDUH FRQWDLQV WKUHH WHVWV WKDW ZLOO LVRODWH QHWZRUN SUREOHPV� 7KHVH WHVWV
DUH WKH 6WDWXV 5HDG� (FKREDFN� DQG WKH %URDGFDVW WHVWV� 5HIHU WR 6HFWLRQ
�ï� 7URXEOHVKRRWLQJ )XQFWLRQV RI WKH 16% IRU GHWDLOV�

�ï� 6\VWHP &RQILJXUDWLRQ
7KH 6<60$& 1HWZRUN FDQ EH XVHG IRU KLJK�VSHHG GDWD H[FKDQJH DPRQJ
3/&V� RU IRU PRQLWRULQJ DQ\ QHWZRUN GHYLFH� 3/&V� FRPSXWHUV� DQG VHULDO
GHYLFHV PD\ EH DGGHG WR WKH QHWZRUN� 7KLV VHFWLRQ ZLOO LQWURGXFH VRPH SRVVL�
EOH V\VWHP FRQILJXUDWLRQV EXW ZLOO OHDYH RXW WKH VSHFLILF SURJUDPPLQJ UH�
TXLUHG IRU RSHUDWLRQ� 5HIHU WR 6HFWLRQ �ï� $SSOLFDWLRQ ([DPSOH IRU PRUH VSH�
FLILF H[DPSOHV�

7KH PLQLPXP FRQILJXUDWLRQ IRU FRPPXQLFDWLRQ UHTXLUHV WKH /LQH 6HUYHU DQG
WZR QRGHV� 2QH RI WKH QRGHV VKRXOG EH D FRPSXWHU HTXLSSHG ZLWK D 1HWZRUN
6XSSRUW %RDUG�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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/68

3/& 3/&

0DQ\ QHWZRUNV FDQ EH HQKDQFHG E\ XVH RI DQ 56���� VHULDO GHYLFH VXFK DV
D SULQWHU� 7R DWWDFK WKHVH GHYLFHV WR WKH QHWZRUN DGG D 1HWZRUN 6HUYLFH 0RG�
XOH� (DFK 1HWZRUN 6HUYLFH 0RGXOH FDQ FRQWURO WZR VHULDO GHYLFHV�

/68

3/& 3/&

168

6HULDO GHYLFH 6HULDO GHYLFH

(YHQWXDOO\� LW PD\ EHFRPH DGYDQWDJHRXV WR FRPELQH WZR QHWZRUN ORRSV WR�
JHWKHU VR WKDW QRGHV IURP RQH QHWZRUN ORRS FDQ FRPPXQLFDWH ZLWK WKH QRGHV
RQ WKH RWKHU QHWZRUN ORRS� $ %ULGJH RU &9�VHULHV 3/& LV UHTXLUHG WR FRQQHFW
WKH WZR ORRSV� (DFK RI WKH QHWZRUN ORRSV FDQ KDYH D PD[LPXP RI ��� QRGHV
LQFOXGLQJ WKH EULGJH�

6HULDO GHYLFH

/68

3/&

/68

3/&

%ULGJH RU &9

168

6HULDO GHYLFH

)LQDOO\� D FRPSXWHU FDQ EH XVHG DV D JDWHZD\ WR OLQN WKH 6<60$& 1(7 /$1
WR RWKHU W\SHV RI QHWZRUNV� 7KH 6<60$& 1(7 /$1 LV FRPSDWLEOH ZLWK 7&3�
,3 �7UDQVSRUW &RQWURO 3URWRFRO�,QWHUIDFH 3URJUDP� ZKLFK DOORZV LW WR FRQQHFW
WR 129(// 6)7 �6DIHW\ )DXOW 7ROHUDQFH� 1HWZDUH� 129(// 1HWZDUH LV WKH
PRVW FRPPRQO\ XVHG VRIWZDUH IRU (WKHUQHW 1HWZRUNV� 7KH IROORZLQJ H[DPSOH
VKRZV DQ (WKHUQHW 1HWZRUN OLQNHG WR D 6<60$& 1(7 1HWZRUN�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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3/&

3/&

3/&

3/&

3/&

3/&

3/&

(WKHUQHW

1HWZRUN

6<60$& 1(7 /$1

RU &9�VHULHV 3/& ZLWK
(WKHUQHW PRGXOH DQG
6<60$&�1(7 PRGXOH

7KLV VHFWLRQ LQWURGXFHG ORFDO DUHD QHWZRUNV� WKH 6<60$& 1(7 DUFKLWHFWXUH�
DQG GLVFXVVHG VRPH SRVVLEOH V\VWHP FRQILJXUDWLRQV� 6HFWLRQ � &RPSRQHQWV
RI WKH 6<60$& 1HWZRUN ZLOO SURYLGH PRUH LQIRUPDWLRQ DERXW WKH /LQH 6HUYHU�
&DEOHV� 1HWZRUN /LQN 0RGXOHV� 1HWZRUN 6XSSRUW %RDUGV� 1HWZRUN 6HUYLFH
0RGXOHV DQG %ULGJHV�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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6(&7,21 �
&RPSRQHQWV RI WKH 6<60$& 1HWZRUN

�ï� /LQH 6HUYHU �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6<60$& 1(7 /LQN 0RGXOH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1HWZRUN 6XSSRUW %RDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 1HWZRUN 6XSSRUW %RDUG +DUGZDUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 1HWZRUN 6XSSRUW %RDUG 6RIWZDUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 1HWZRUN 6HUYLFH 0RGXOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %ULGJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SWLFDO�)LEHU &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� /LQH 6HUYHU
7KH SXUSRVH RI WKH /LQH 6HUYHU LV WR LVVXH WKH LQLWLDO WRNHQ DQG PRQLWRU WKH
QHWZRUN WRNHQ� 2QFH WKH WRNHQ LV JHQHUDWHG� LW WUDYHOV WR VXEVHTXHQW QRGHV
LQ D GRZQVWUHDP GLUHFWLRQ� 'RZQVWUHDP LV WKH QRUPDO GLUHFWLRQ WKH WRNHQ
WUDYHOV� ZKLOH XSVWUHDP LV WKH RSSRVLWH GLUHFWLRQ� (DFK QHWZRUN ORRS PXVW
KDYH RQH DQG RQO\ RQH /LQH 6HUYHU�

32:(5
21

/,1( 6(59(5

'& 32:�
(5 *' 1&' %&'

�

�

'& 32:(5
/LW ZKHQ RSHUDWLRQDO

*'
/LW ZKHQ WRNHQ LV GHWHFWHG�
8QOLW GXULQJ ORRS HUURUV�

1&'
/LW ZKHQ UHFHLYLQJ QRUPDO
ORRS VLJQDO�

%&'
/LW ZKHQ UHFHLYLQJ EDFNORRS
VLJQDO�

$ UHSHDWHU LV UHTXLUHG ZKHQ WKH GLVWDQFH EHWZHHQ WZR QRGHV RI WKH QHWZRUN
ORRS H[FHHGV � NP� :KHQ D UHSHDWHU LV UHTXLUHG� D /LQH 6HUYHU LV VHW WR IXQF�
WLRQ DV D UHSHDWHU� :KHQ IXQFWLRQLQJ DV D UHSHDWHU� WKH /LQH 6HUYHU RQO\ UH�
FHLYHV DQG UH�WUDQVPLWV WKH WRNHQ RU GDWDJUDP� 7KH QHWZRUN ORRS FDQ KDYH
XS WR WZR FRQVHFXWLYH UHSHDWHUV�

1RGH 5HSHDWHU 5HSHDWHU 1RGH /LQH
6HUYHU

� NP � NP

8VLQJ WKH /LQH 6HUYHU DV D
5HSHDWHU

/LQH 6HUYHU 6HFWLRQ �ï�
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�ï� 6<60$& 1(7 /LQN 0RGXOH
7KH 6<60$& 1(7 /LQN 0RGXOH LV XVHG WR FRQQHFW D 3/& WR WKH 6<60$&
1(7 /$1� 2QFH WKH 3/& LV RQ WKH QHWZRUN� LW FDQ VHQG DQG UHFHLYH GDWD IURP
RWKHU QRGHV�

7KH 6<60$& 1(7 /LQN 0RGXOH LV PRXQWHG WR WKH EDFNSODQH RI WKH &���+�
&���� &����+� &����+� RU &9�VHULHV &38 UDFNV� /LNH RWKHU 6<60$& 1(7
GHYLFHV� LW KDV DQ 6/� DQG 6/� SRUW IRU FRQQHFWLQJ WKH 2SWLFDO�)LEHU &DEOHV�

1RWH 7KLV 6HFWLRQ ��� LV IRU &�VH�
ULHV PRGXOHV RQO\� )RU GHWDLOV
RQ &9 PRGXOHV� SOHDVH UHIHU
WR 0DQXDO :����

'DWD )RUPDW 7KH 6<60$& 1(7 /LQN 0RGXOH FDQ VHQG LQIRUPDWLRQ LQ $6&,, RU ELQDU\ IRU�
PDW� 3/&V PXVW EH VHW IRU RQH RI WKHVH IRUPDWV� DQG $6&,, LV XVXDOO\ FKRVHQ
EHFDXVH LW LV HDVLHU WR XVH� $6&,, PXVW EH FRQYHUWHG WR ELQDU\ ZKHQ FRPPX�
QLFDWLQJ ZLWK WKH 0RGXOH·V &38� VR ELQDU\ KDV D VSHHG DGYDQWDJH� $ VLQJOH
QHWZRUN ORRS FDQ KDYH FRPPXQLFDWLRQ LQ ERWK ELQDU\ DQG $6&,,� DV ORQJ DV
3/&V VKDUH WKH VDPH IRUPDW�

3URJUDPPLQJ 7KH 6<60$& 1(7 /LQN 0RGXOH DXWRPDWLFDOO\ LVVXHV D UHVSRQVH ZKHQ LW UH�
FHLYHV D PHVVDJH IURP DQRWKHU QRGH� $OVR� LW H[SHFWV WR UHFHLYH D UHVSRQVH
ZKHQ LW WUDQVPLWV WR DQRWKHU QRGH� 7KH UHVSRQVH QRWLILHV WKH 0RGXOH WKDW WKH
PHVVDJH ZDV UHFHLYHG E\ WKH QRGH WR ZKLFK LW ZDV DGGUHVVHG� ,I WKH VHQGLQJ
0RGXOH GRHV QRW UHFHLYH D UHVSRQVH� LWV HUURU IODJ ZLOO WXUQ 21 DQG WKH (55
/(' ZLOO OLJKW�

1RWH :KHQ FRPPXQLFDWLQJ EHWZHHQ WZR 3/&V� WKH UHVSRQVH LV DXWRPDWLF� :KHQ
VHQGLQJ D PHVVDJH IURP D FRPSXWHU WR D 3/&� WKH 6<60$& 1(7 /LQN 0RG�
XOH·V UHVSRQVH ZLOO EH VHQW DQG WKH FRPSXWHU ZLOO LJQRUH LW XQOHVV RWKHUZLVH
SURJUDPPHG� +RZHYHU� LI VHQGLQJ IURP D 3/& WR D FRPSXWHU� D UHVSRQVH
PXVW EH ZULWWHQ LQWR WKH FRPSXWHU·V SURJUDP VR WKDW WKH 3/& UHFHLYHV D UH�
VSRQVH�

1HWZRUN PHVVDJHV DUH �. E\WHV LQ OHQJWK� EHLQJ FRPSRVHG RI D KHDGHU DQG
GDWD� &RPPDQG DQG UHVSRQVH LQIRUPDWLRQ LV ORFDWHG LQ WKH KHDGHU SRUWLRQ RI
WKH PHVVDJH� 7KH KHDGHU FDQ EH IXUWKHU GLYLGHG LQWR WKH VXEKHDGHU FRGH
DQG WKH FRPSOHWLRQ FRGH� 7KH VXEKHDGHU WHOOV WKH 0RGXOH ZKDW FRPPDQG LW

6<60$& 1(7 /LQN 0RGXOH 6HFWLRQ �ï�



��

VKRXOG H[HFXWH� 7KH FRPSOHWLRQ FRGH LV IRXQG RQO\ LQ WKH KHDGHU RI WKH UH�
VSRQVH�

7KH IROORZLQJ WDEOH OLVWV FRPPDQGV IRU WKH 6<60$& 1(7 /LQN 0RGXOH� $OVR
VKRZQ DUH WKH YDOLG 3/& PRGHV IRU WKH FRPPDQGV� )RU FRPPDQG GHWDLOV�
UHIHU WR WKH 6<60$& 1(7 /LQN 0RGXOH 2SHUDWLRQ 0DQXDO�

6XEKHDGHU 3/& 0RGH &RPPDQG
5XQ 0RQLWRU 3URJUDP

��� < < < ,5�65 $UHD 5HDG
��� 1 < < ,5 $UHD :ULWH
��� < < < /5 $UHD 5HDG
��� 1 < < /5 $UHD :ULWH
��� < < < +5 $UHD 5HDG
��� 1 < < +5 $UHD :ULWH
��� < < < 39 $UHD 5HDG
��� 1 < < 39 $UHD :ULWH
��� < < < 7& $UHD 5HDG
��� 1 < < 7& $UHD :ULWH
��$ < < < '0 $UHD 5HDG
��% 1 < < '0 $UHD :ULWH
��& < < < 69 5HDG �
��' < < < 69 5HDG �
��( 1 < < 69 &KDQJH �
��) 1 < < 69 &KDQJH �
��� < < < 6WDWXV 5HDG
��� < < < 6WDWXV :ULWH
��� < < < (UURU 5HDG
��� 1 < < )RUFH 6HW�5HVHW
��� 1 < < )RUFH 6HW�5HVHW &DQFHO
��� < < < ,�2 5HJLVWHU
��� < < < ,�2 5HDG
��� < < < 3URJUDP 5HDG
��� 1 1 < 3URJUDP :ULWH
��$ 1 1 < ,�2 7DEOH *HQHUDWLRQ
��% 1 1 < '0 6L]H &KDQJH
��& < < < $5 $UHD 5HDG
��' 1 < < $5 $UHD :ULWH
��( < < < 'DWD /LQN 6WDWXV 5HDG
��) < < < 'DWD /LQN 6HWWLQJ 7DEOH 5HDG
��� < < < 'DWD /LQN 6HWWLQJ WDEOH :ULWH
��� < < < 'DWD /LQN 6WDUW
��� < < < 'DWD /LQN 6WRS
��� < < < 5RXWLQJ 7DEOH 6HWWLQJ
��� < < < 5RXWLQJ 7DEOH 5HDG
��� < < < 7HVW

��� < < < ,QLWLDOL]H �&RPPDQG�
��� < < < )0 'DWD 5HDG
��� < < < )0 ,QGH[ 5HDG
��� < < < )0 $UHD :ULWH
��$ < < < 1DPH 6HW
��% < < < 1DPH 'HOHWH

6<60$& 1(7 /LQN 0RGXOH 6HFWLRQ �ï�
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6XEKHDGHU &RPPDQG3/& 0RGH
3URJUDP0RQLWRU5XQ

��& < < < 1DPH UHDG
�)) < < < 8QGHILQHG &RPPDQG (UURU �5HVSRQVH�
��� < < < 'DWD 7UDQVPLW

��� < < < 'DWD 5HTXHVW


1RWH �� 
2QO\ WUDQVPLWWHG WR D 3/&

�� <  DYDLODEOH
�� 1  QRW DYDLODEOH

7KH QH[W WDEOH OLVWV WKH FRPSOHWLRQ FRGHV LQ KH[DGHFLPDO� ZLWK WKHLU H[SODQD�
WLRQV�

(UURU &RGH
�+H[DGHFLPDO�

(UURU &RQWHQWV

�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� 1RW H[HFXWDEOH LQ 021,725 PRGH

�� 1RW H[HFXWDEOH LQ 352*5$0 PRGH
�� 1RW H[HFXWDEOH LQ '(%8* PRGH
�� 1RW H[HFXWDEOH LQ 67$1'%< PRGH
�� 1RW H[HFXWDEOH EHFDXVH 6<60$& 1(7 /LQN 0RGXOH LV EXV\
�� 1RW H[HFXWDEOH ZLWK SUHVHQW ,�2 UHJLVWHU
�� 1RW H[HFXWDEOH EHFDXVH RI FKDQJHG &38
�$ 1RW H[HFXWDEOH EHFDXVH RI ´SURWHFWµ
�% )LOH PHPRU\ QRW LQLWLDOL]HG �QRW H[HFXWDEOH�
�� )RUPDW HUURU �SDUDPHWHU OHQJWK HUURU�
�� 3DUDPHWHU HUURU� GDWD FRGH HUURU� GDWD OHQJWK HUURU� FRGH HUURU� HWF�
�� ,QVWUXFWLRQ QRW IRXQG
�� $GGUHVV RYHUIORZ
�� %ORFN QXPEHU HUURU
�� 1RW H[HFXWDEOH GXH WR XQH[HFXWDEOH HUURU FOHDU RU XQH[HFXWDEOH '0 VL]H FKDQJH
�� 1RW H[HFXWDEOH E\ &38 HUURU
�� 1RW H[HFXWDEOH EHFDXVH WKHUH LV QR PHPRU\ PRXQWHG
�� 1RW H[HFXWDEOH ZLWK RQO\ �. E\WHV RI PHPRU\
�� 1RW H[HFXWDEOH ZLWK 3520
�� ,�2 WDEOH JHQHUDWLRQ LPSRVVLEOH �XQUHFRJQL]HG 5HPRWH ,�2 0RGXOH� ZRUG RYHU� GXSOLFDWLRQ RI 2SWLFDO

7UDQVPLWWLQJ ,�2 0RGXOH� ,�2 EXV HUURU�
�� 1RW D &RQWURO 0RGXOH �QRW H[HFXWDEOH�
�� 6XP FKHFN HUURU
�� ((3520 LV ZULWH�SURWHFWHG
�� 1RW H[HFXWDEOH EHFDXVH WKHUH LV QR QHWZRUN SDWK VHWWLQJ
�$ 1RW H[HFXWDEOH EHFDXVH RI D URXWLQJ WDEOH HUURU
�� 'DWD OLQN WDEOH JHQHUDWLRQ LV LPSRVVLEOH �GDWD OLQN RSHUDWLRQ� GHIDXOW WDEOH�
�� 1RW H[HFXWDEOH EHFDXVH RI GDWD OLQN VWDUW�XS
�� 1RW H[HFXWDEOH EHFDXVH WKH GDWD OLQN LV QRW RSHUDWLQJ
�� 1RW H[HFXWDEOH EHFDXVH RI D GDWD OLQN VHWWLQJ WDEOH HUURU
�� 1RW H[HFXWDEOH EHFDXVH WKH GDWD OLQN VHWWLQJ WDEOH KDV QRW EHHQ UHJLVWHUHG
�� 1RW D 0DVWHU �QRW H[HFXWDEOH�

6<60$& 1(7 /LQN 0RGXOH 6HFWLRQ �ï�
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'DWD 7UDQVPLVVLRQ
:KHQ D QRGH GHWHFWV D IUHH WRNHQ� LW KDV WKH RSWLRQ WR WUDQVPLW GDWD WR DQ\
RWKHU QRGH� 7KLV LV WKH RQO\ WLPH WKH QRGH LV DOORZHG WR WUDQVPLW� :KHQ D
QRGH LV UHDG\ WR WUDQVPLW GDWD LW PXVW ZDLW IRU D IUHH WRNHQ� :KHQ LW GHWHFWV
WKH IUHH WRNHQ� LW GHVLJQDWHV WKH IUHH WRNHQ DV D EXV\ RU XVHG WRNHQ� 7KHQ�
WKH WUDQVPLWWLQJ QRGH DWWDFKHV WKH GDWD� :KHQ WKH QRGH KDV FRPSOHWHG
WUDQVPLVVLRQ RI WKH GDWD� LW JHQHUDWHV DQG DWWDFKHV D IUHH WRNHQ� 7KH IUHH
WRNHQ LV WKHQ DYDLODEOH WR WKH UHVW RI WKH QHWZRUN� 7KH WRNHQ ULQJ QHWZRUN DO�
ORZV RQO\ WKH QRGH ZLWK WKH IUHH WRNHQ WR WUDQVPLW GDWD RQ WKH QHWZRUN� +RZ�
HYHU� DOO QRGHV KDYH DFFHVV WR WKH QHWZRUN�

$ &

'

%

$ &

'

%

IUHH WRNHQ EXV\ WRNHQ SDFNHW �GDWD�

'DWDJUDPV 'DWD LV WUDQVPLWWHG LQ WKH IRUP RI D GDWDJUDP� 'DWDJUDPV DUH �.�E\WH �����
E\WHV� SDFNHWV WKDW DUH FRPSRVHG RI D KHDGHU DQG WKH GDWD EHLQJ VHQW� 7KH
���E\WH KHDGHU FRQWDLQV WKH DGGUHVV RI WKH VHQGLQJ QRGH DQG WKH DGGUHVV RI
WKH QRGH WKDW LV WR UHFHLYH WKH GDWDJUDP� 7KHUH DUH �� E\WHV XQXVHG DW SUHV�
HQW� 7KH UHPDLQLQJ ���� E\WHV RI WKH SDFNHW DUH DYDLODEOH IRU WKH GDWD WKDW
ZLOO EH VHQW WR WKH UHFHLYLQJ QRGH�

+HDGHU 8QXVHG 'DWD

�� E\WHV �� E\WHV ���� E\WHV

7KH ���� E\WHV DYDLODEOH IRU LQIRUPDWLRQ FRUUHVSRQG WR ��� ZRUGV RI GDWD LI
XVLQJ $6&,,� ,I XVLQJ ELQDU\ IRUPDW� WKH\ FRUUHVSRQG WR ���� ZRUGV� 6HQGLQJ
GDWD LQ $6&,, IRUPDW LV HDVLHU EHFDXVH %$6,& FDQ EH XVHG IRU SURJUDPPLQJ�
KRZHYHU� LW LV PRUH FXPEHUVRPH WR VHQG WKLV PRUH FRPSOH[ IRUPDW RQ WKH
QHWZRUN� 7KH KHDGHU GRHV QRW FRQWDLQ LQIRUPDWLRQ VWDWLQJ ZKHWKHU WKH GDWD
WKDW IROORZV LV LQ $6&,, RU ELQDU\� VR WKLV KDV WR EH NQRZQ DQG SURJUDPPHG�
7KH VDPH QHWZRUN ORRS FDQ KDYH ERWK $6&,, DQG ELQDU\ FRPPXQLFDWLRQ� EXW
FRPPXQLFDWLRQ EHWZHHQ DQ\ WZR QRGHV PXVW EH LQ WKH VDPH IRUPDW�

,QIRUPDWLRQ FDQ EH VHQW WR DQ\ DYDLODEOH PHPRU\ DUHD RI DQRWKHU 3/&� RU WR
DQ\ RWKHU QRGH RI WKH QHWZRUN� 8VH VWDQGDUG VHQG DQG UHFHLYH LQVWUXFWLRQV
ZLWK GDWDJUDPV DV GHVFULEHG LQ WKH IROORZLQJ GLDJUDP�

6<60$& 1(7 /LQN 0RGXOH 6HFWLRQ �ï�
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6(1' 6HQG UHTXHVW FRPPDQG �#6(1'� 'LIIHUHQWLDWHG RXWSXW FRPPDQG�

6HQG EHJLQQLQJ ZRUG 1R� �6HQGLQJ QRGH�

5HFHLYH EHJLQQLQJ ZRUG 1R� �'HVWLQDWLRQ QRGH�

/HDGLQJ ZRUG ZLWK SDUDPHWHUV


180%(5 2) 6(1',1* �UHFHLYLQJ� ZRUGV�
����a��)���a���� ,I XVLQJ -,6 � FRGH�
����a��(���a���� ,I XVLQJ ELQDU\ FRGH�

.LQG RI QRGH

ï ,I LW LV DQ 16% RU 617� ��
ï ,I LW LV DQ 168� ��

3RUW 1R�

ï ,I LW LV DQ 16% RU 617� ��
ï ,I LW LV DQ 168� �� RU ��

� �

'HVWLQDWLRQ QRGH
�5HFHLYLQJ QRGH�

1RGH 1R� �� WKURXJK �(
�� WKURXJK ����

�UG GLJLW�WK GLJLW �QG GLJLW �VW GLJLW

:RUG Q

'

6

3


 7KH IROORZLQJ FRQILJXUDWLRQ GDWD LV ZULWWHQ WR WKH WKUHH ZRUGV VWDUWLQJ ZLWK WKH
ZRUG VWDUWLQJ ZLWK ´3µ

:RUG Q��

:RUG Q��

'HVWLQDWLRQ QHWZRUN

�� IRU LQYROYHG RU RZQ
QHWZRUN

'DWDJUDPV DUH VHQW LQ �.�E\WH SDFNDJHV� ZKHUHDV WKH VL]H RI D GDWD OLQN LV
GHWHUPLQHG E\ WKH QXPEHU RI VODYHV WKDW DUH HVWDEOLVKHG DQG WKH GHOD\ WLPH
VHW RQ WKH PDVWHU� 'DWDJUDPV FDQ EH VHQW WR DQ\ QRGH RI D QHWZRUN ORRS�
PDNLQJ WKH PD[LPXP QXPEHU RI UHFLSLHQWV RI D GDWDJUDP IDU H[FHHG SRVVLEOH
UHFLSLHQWV RI D GDWD OLQN� %RWK GDWD OLQNV DQG GDWDJUDPV FDQ EH VHQW WR RWKHU
QHWZRUN ORRSV DFURVV QHWZRUN EULGJHV�

'DWD OLQNV VKRXOG EH HVWDEOLVKHG EHWZHHQ 3/&V LI D JURXS RI 3/&V ZLOO EH
FRPPXQLFDWLQJ ZLWK HDFK RWKHU IUHTXHQWO\� ,I FRPPXQLFDWLRQ LV PRUH OLNHO\ WR
EH ZLWK D YDULHW\ RI QHWZRUN QRGHV� WKHQ GDWDJUDPV VKRXOG EH XVHG� 7KH
DPRXQW RI QHWZRUN WUDIILF PDNHV SUHGLFWLQJ WLPLQJ RI WUDQVIHUV GLIILFXOW� :KHQ
XVLQJ ERWK WUDQVIHU W\SHV� GDWDJUDPV KDYH SULRULW\ ZLWK ERWK WKH VHQGLQJ DQG
UHFHLYLQJ 0RGXOH�

'DWD OLQNV 'DWD OLQNV FDQ EH DOVR XVHG WR WUDQVIHU GDWD� 'DWD OLQNV GLIIHU IURP GDWDJUDPV
LQ WKDW GDWD OLQNV DUH PRUH GLUHFW� ,I WZR 3/&V ZLOO RIWHQ EH VHQGLQJ LQIRUPD�
WLRQ WR HDFK RWKHU� DQG VHOGRP VHQGLQJ LQIRUPDWLRQ WR RWKHU QRGHV RI WKH QHW�
ZRUN� WKHQ HVWDEOLVKLQJ D GDWD OLQN LV DGYDQWDJHRXV� ,QIRUPDWLRQ LV WKHQ GL�
UHFWHG WR D PHPRU\ DUHD RI WKH 3/& VSHFLILHG E\ WKH 6:� VZLWFK RU E\ SUR�
JUDPPLQJ�

'DWD OLQNV DUH HVWDEOLVKHG E\ PDNLQJ RQH 3/& D PDVWHU DQG RWKHU 3/&V
VODYHV� 7KH PDVWHU LV UHVSRQVLEOH IRU VWDUWLQJ DQG VWRSSLQJ WUDQVPLVVLRQ RS�
HUDWLRQ RI WKH VODYHV� ,I WKH GDWD OLQN·V PDVWHU IDLOV� WKH VODYHV LQ WKH GDWD OLQN
ZLOO QRW IXQFWLRQ� 7KH PDVWHU RI WKH GDWD OLQN PD\ EH VHW WR IXQFWLRQ DV D VODYH
ZKLOH LW LV DOVR IXQFWLRQLQJ DV PDVWHU� 7KH VHWWLQJ LV GRQH ZLWK WKH 3/&·V ',3
VZLWFK� ,QIRUPDWLRQ LV WKHQ VHQW WR WKH VDPH GDWD DUHD RI DOO VODYHV� 7KH PDV�
WHU GHWHUPLQHV ZKHQ QRGHV FDQ EHJLQ WUDQVPLWWLQJ� EXW VODYHV WUDQVIHU GLUHFW�
O\ WR HDFK RWKHU� QRW WKURXJK WKH PDVWHU�

6<60$& 1(7 /LQN 0RGXOH 6HFWLRQ �ï�
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7KH IROORZLQJ GDWD DUHDV FDQ EH XVHG IRU WKH GDWD OLQN DUHD�

&���+ &��� &����+ &����+ 6LPSOH[ &����+ 'XSOH[
/5 � WKURXJK �� � WKURXJK �� � WKURXJK �� � WKURXJK �� � WKURXJK ��

'0 � WKURXJK ��� � WKURXJK ��� � WKURXJK ���� � WKURXJK ���� ï

1RWH 
 ,Q 0RGXOHV RI � ZRUGV

8S WR IRXU PDVWHUV FDQ EH DVVLJQHG LQ RQH QHWZRUN ORRS� (DFK RI WKHVH PDV�
WHUV FDQ KDYH XS WR �� VODYHV� 7KH OLPLWDWLRQ WKHQ EHLQJ WKH OLPLW RI ���
QRGHV RQ D QHWZRUN ORRS� .HHSLQJ WKH QXPEHU RI GDWD OLQNV WR D PLQLPXP
PDNHV WUDQVIHU WLPLQJ PRUH FRQVLVWHQW�

$ VLQJOH QHWZRUN ORRS FDQ KDYH VHYHUDO GDWD OLQNV HVWDEOLVKHG� 'DWD OLQNV
PXVW QRW RYHUODS�

'DWD OLQN WDEOHV DUH VHQW WR WKH PDVWHU DV GHVFULEHG LQ WKH 6<60$& 1(7
/LQN 0RGXOH 2SHUDWLRQ 0DQXDO� 7KH WDEOHV FDQ HLWKHU EH VHW ZLWK WKH 3UR�
JUDPPLQJ &RQVROH� WKH ),7� RU WKH *3&� 7KH PDVWHU LV WKH RQO\ 0RGXOH RQ
WKH GDWD OLQN OD\HU ZLWK WKLV WDEOH� 7KH WDEOHV KDYH WKH IROORZLQJ IRUPDW�

6SHFLILFDWLRQ IRU DUHD RWKHU WKDQ /5

1XPEHU RI QRGHV

1RGH DGGUHVV

6WDUW /5 ZRUG

6WDUW ZRUG RWKHU WKDQ /5

1XPEHU RI ZRUGV

1XPEHU RI ZRUGV RWKHU WKDQ /5

$PRXQW RI WUDQVIHU
GDWD IRU � QRGH �D�

� E\WH

D [ Q �Q �� PD[LPXP�

� E\WH

� E\WH

� E\WH

� E\WH

� E\WHV

� E\WHV

1XPEHU RI QRGHV 1RGHV LQ WKH OHYHO �� WKURXJK ���
1RGH DGGUHVV ��� WKURXJK ��( �� WKURXJK ���� 'R QRW GXSOLFDWH
6WDUW /5 ZRUG )LUVW /5 ZRUG IRU WKH UHOHYDQW QRGH·V GDWD� 6HW DQ

HYHQ ZRUG QXPEHU IRU WKH ILUVW ZRUG�
6SHFLILFDWLRQ IRU DUHD RWKHU
WKDQ /5

�� ,5 DUHD
�� +5 DUHD
�� '0 DUHD

6WDUW ZRUG RWKHU WKDQ /5 )LUVW ZRUG RI WKH VSHFLILHG GDWD DUHD IRU WKH UHOHYDQW
QRGH·V GDWD� 6HW DQ HYHQ ZRUG QXPEHU IRU WKH ILUVW
ZRUG�

7UDQVPLWWHG GDWD LV WKHQ VHQW WR WKH VDPH GDWD DUHD RI DOO VODYHV� ,I D 3/& LV
VHW WR UHFHLYH GDWD LQWR D GDWD DUHD ZKLFK LV QRW YDOLG� WKH SRUWLRQ RI GDWD LQ�
FRPLQJ WR WKH LQYDOLG UDQJH LV LJQRUHG� 7KH 6<60$& 1(7 /LQN 0RGXOH·V
/,1. /(' ZLOO EOLQN� LQGLFDWLQJ DQ HUURU RQ WKLV 3/&�

7KH GDWD OLQN PDVWHU PXVW KDYH D VHW WLPH WR ZDLW EHWZHHQ PHVVDJHV LW LV
GLUHFWLQJ� 6HW WKH OHQJWK RI WKLV WLPH FRQVLGHULQJ KRZ PDQ\ VODYHV LW LV FRQ�
QHFWHG WR� 6HWWLQJ D ����PV GHOD\ RQ D PDVWHU ZLWK �� VODYHV LV UHFRP�
PHQGHG�

1RWH �� 0DVWHU DFFHSWV QRGH $·V UHTXHVW WR WUDQVIHU LWV GDWD�
�� 1RGH $ VHQGV LWV GDWD WR DOO QRGHV RI GDWD OLQN�

6<60$& 1(7 /LQN 0RGXOH 6HFWLRQ �ï�



��

�� 1RGHV UHFHLYH WKH GDWD�
�� 0DVWHU DFFHSWV WKH UHTXHVW IURP WKH QH[W QRGH ZKLFK ZDQWV WR WUDQVIHU

GDWD�
7KH WLPH UHTXLUHG IRU WUDQVIHUV XVLQJ GDWD OLQNV LV GHWHUPLQHG E\ QHWZRUN IDF�
WRUV VXFK DV WKH QXPEHU RI QRGHV LQ WKH GDWD OLQN� 'DWDJUDP 6(1' DQG
5(&9 LQVWUXFWLRQV DUH SURFHVVHG EHIRUH GDWD OLQN LQVWUXFWLRQV� )RU PRUH LQ�
IRUPDWLRQ� UHIHU WR 6HFWLRQ � 1HWZRUN &RPPXQLFDWLRQ� RU WKH 6<60$& 1(7
/LQN 0RGXOH 2SHUDWLRQ 0DQXDO�

�ï� 1HWZRUN 6XSSRUW %RDUG
1HWZRUN 6XSSRUW %RDUGV DUH XVHG ZLWK 3&�$7 FRPSDWLEOH FRPSXWHUV� $ VLPL�
ODU ERDUG LV DYDLODEOH IRU WKH )&�VHULHV FRPSXWHUV LQ -DSDQ� 7KHVH LQWHUIDFH
ERDUGV DOORZ WKH FRPSXWHU WR H[FKDQJH GDWD ZLWK RWKHU QRGHV RQ WKH 6<6�
0$& 1(7 ORFDO DUHD QHWZRUN� 7KH ERDUG RFFXSLHV D VLQJOH IXOO�VL]HG VORW LQ
DQ $7 FRPSXWHU DQG OLQNV WKH FRPSXWHU ZLWK WKH RSWLFDO /$1� 7KH 1HWZRUN
6XSSRUW %RDUG LV VKLSSHG ZLWK VRIWZDUH IRU GDWD H[FKDQJH DQG WURXEOHVKRRW�
LQJ� 7KLV VHFWLRQ LQWURGXFHV WKH 1HWZRUN 6XSSRUW %RDUG� ZLWK PRUH VSHFLILF
LQIRUPDWLRQ DYDLODEOH LQ WKH 1HWZRUN 6XSSRUW %RDUG 2SHUDWLRQ 0DQXDO�

�ï�ï� 1HWZRUN 6XSSRUW %RDUG +DUGZDUH
7KH 1HWZRUN 6XSSRUW %RDUG �16%� RSHUDWHV ZLWK 06�3&�'26 YHUVLRQV ��[[
RU KLJKHU RQ FRPSXWHUV ZLWK D PLQLPXP RI ���. E\WHV RI 5$0� ,W KDV WKH IRO�
ORZLQJ DSSHDUDQFH�

16%ï��

56:� 56:�

63�56:� 56:� 56:�

9�
1&'
%&'

&1�

�6/��

�6/��

63
� � �

��

��������������������

�� �� ��
�������� ��������������

���������� ����������

7KUHH /(' LQGLFDWRUV FDQ EH VHHQ IURP WKH EDFN RI WKH FRPSXWHU ZKHQ WKH
ERDUG KDV EHHQ LQVWDOOHG� 'XULQJ QRUPDO RSHUDWLRQ� WKH 1&' DQG %&' VKRXOG
EH OLW� 7KLV LQGLFDWHV WKDW ERWK QRUPDO DQG EDFNORRS SDWKV DUH IXQFWLRQDO� 7KH
9� /(' LQGLFDWHV WKDW SRZHU LV EHLQJ VXSSOLHG IURP WKH /RFDO 3RZHU 6XSSO\�

7KH 16% WUDQVIHUV GDWD EHWZHHQ WKH 6<60$& 1(7 DQG WKH FRPSXWHU XVLQJ
�� �.�E\WH UHFHLYH EXIIHUV DQG RQH �.�E\WH VHQG EXIIHU� 7KH FRPSXWHU LV DF�
FHVVHG YLD '0$ �GLUHFW PHPRU\ DFFHVV�� 1RGH QXPEHU� LQWHUUXSW YHFWRU� DQG
,�2 DGGUHVV DUH VHW XVLQJ WKH VZLWFKHV SUHVHQW RQ WKH ERDUG� 6HW WKHVH EH�
IRUH LQVWDOOLQJ WKH ERDUG LQ WKH FRPSXWHU�

1HWZRUN 6XSSRUW %RDUG 6HFWLRQ �ï�



��

6HWWLQJV 7KH KH[DGHFLPDO QRGH QXPEHU LV VHW ZLWK URWDU\ ',3 VZLWFKHV � DQG �� $
QXPEHU ��+ WKURXJK �(+ LV YDOLG� 7KHUH DUH ��� YDOLG DGGUHVVHV LQ WKLV
UDQJH DQG HDFK QRGH RQ WKH QHWZRUN ORRS PXVW KDYH D XQLTXH DGGUHVV�

7KH LQWHUUXSW YHFWRU LV VHW ZLWK VZLWFKHV 63� DQG 56:�� 7KH VZLWFKHV
VKRXOG EH VHW WR WKH VDPH YDOXH LQ D UDQJH IURP � WKURXJK ��� ,54�� LV WKH
VWDQGDUG VHWWLQJ� 8VH WKLV VHWWLQJ XQOHVV LW FRQIOLFWV ZLWK RWKHU ERDUGV LQ WKH
FRPSXWHU�

7KH KH[DGHFLPDO ,�2 DGGUHVV LV VHW ZLWK VZLWFKHV 56� DQG 56�� 9DOLG DG�
GUHVVHV DUH ����+ WKURXJK ���)+�

6ZLWFKHV 63�� 63�� DQG 63� DUH XVHG WR VHW WKH UHFHLYH EXIIHU�

&RQQHFWRUV &1� DQG � DUH XVHG WR FRQQHFW WKH ERDUG WR WKH /RFDO 3RZHU
6XSSO\� 7KH ODVW 0RGXOH VKRXOG EH FRQQHFWHG WR &1� DQG �� ,I SRZHU LV QRW
DYDLODEOH IURP WKLV VRXUFH� SRZHU ZLOO EH GHOLYHUHG WR WKH ERDUG YLD WKH FRP�
SXWHU·V LQWHUQDO SRZHU VXSSO\�

$IWHU DOO VHWWLQJV DUH FRPSOHWH� LQVHUW WKH ERDUG LQWR D VORW RI WKH FRPSXWHU�
$WWDFK WKH 2SWLFDO�)LEHU &DEOHV WR WKH 6/� DQG 6/� SRUWV� 7KH IROORZLQJ GLD�
JUDP VKRZV KRZ IRXU FRPSXWHUV ZLWK 16%V DUH DWWDFKHG WR WKH 6<60$&
1(7 /$1�

1HWZRUN 6XSSRUW %RDUG 6HFWLRQ �ï�
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/LQH 6HUYHU

'RZQVWUHDP 8SVWUHDP

)LEHU 2SWLF &DEOH

6WDQGDUG QRGH

6/�

%6' 15'

6/�

16' %5'

%6'
15'

16'
%5'

6/�

6/�

�
�
�
�

�
�
�
�

&1�

6/�

6/�

&1�

6/�

6/�

�
�
�
�

&1�

6/�

6/�

�
�
�
�

&1�

3RZHU

VXSSO\

%DFN ORRS1RUPDO ORRS

�

ï

�

ï

�

ï

�

ï

�

ï

�

ï

�

ï

�

ï

6WDQGDUG QRGH

6WDQGDUG QRGH

6WDQGDUG QRGH

2SWLRQDO

3RZHU

VXSSO\

3RZHU

VXSSO\

3RZHU

VXSSO\

%6'
15'

16'
%5'

%6'
15'

16'
%5'

%6'
15'

16'
%5'

(DFK QHWZRUN ORRS VKRXOG KDYH DW OHDVW RQH FRPSXWHU ZLWK DQ 16% LQVWDOOHG
VR WKDW QHWZRUN GLDJQRVWLFV FDQ EH XVHG� 7KH QH[W VHFWLRQ LQWURGXFHV WKH
VRIWZDUH XVHG ZLWK WKH 16%�

�ï�ï� 1HWZRUN 6XSSRUW %RDUG 6RIWZDUH
6RIWZDUH LQFOXGHG ZLWK WKH 1HWZRUN 6XSSRUW %RDUG SURYLGHV GDWDJUDP DQG
GLDJQRVWLF IXQFWLRQV�

,QVWDOO WKH %,26 VRIWZDUH RQWR WKH FRPSXWHU·V V\VWHP GLVN DV GLUHFWHG LQ WKH
16% 2SHUDWLRQ 0DQXDO� 8VH D OLQH HGLWRU WR PRGLI\ WKH &21),*�6<6 ILOH�
5HERRW WKH FRPSXWHU DQG YHULI\ WKDW WKH PHVVDJH ´6���� 'LDJQRVWLF 6HUYLFH
/RDGHGµ DSSHDUV RQ WKH ILUVW VFUHHQ�

2QFH WKH VRIWZDUH LV LQVWDOOHG� HLJKW XWLOLWLHV DUH DYDLODEOH DV ZHOO DV WKH GDWD�
JUDP VHUYLFH DFFHVVHG IURP %$6,&�

1HWZRUN 6XSSRUW %RDUG 6HFWLRQ �ï�
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8WLOLWLHV 7KH IROORZLQJ XWLOLWLHV DUH LQFOXGHG ZLWK WKH 16% VRIWZDUH�

9(5��� 'LVSOD\V WKH YHUVLRQ QXPEHU RI WKH 6���� %,26 IRU '26� ([HFXWH
E\ HQWHULQJ 9(5�� IROORZHG E\ WKH (17(5 NH\�

67$7��� 'LVSOD\V WKH QRGH·V DGGUHVV� ORRS VWDWXV� DQG SRZHU VXSSO\ VWDWXV�
([HFXWH E\ HQWHULQJ 67$7�� IROORZHG E\ WKH (17(5 NH\�

&87��� &XWV XVHU SDFNHWV ���+�))+�� ([HFXWH E\ HQWHULQJ &87�� IROORZHG
E\ WKH (17(5 NH\� �6LPLODU WR WKH FORVH IXQFWLRQ LQ %DVLF��

',$*07��� ([HFXWHV QRGH GLDJQRVWLFV WR FRQILUP WKDW DOO QRGHV LQ WKH QHW�
ZRUN DUH RSHUDWLQJ SURSHUO\� 7KH ILOH PXVW EH UHJLVWHUHG RQ DOO QRGHV RI WKH
QHWZRUN ORRS� 7KH XWLOLW\ FKHFNV WKHLU ORRSEDFN� DQG SRZHU VXSSO\ VWDWXV� ,W
FDQ DOVR UHTXHVW D PHPRU\ GXPS IURP D QRGH�

/7(67� &KHFNV WKH WRSRORJ\ RI WKH QHWZRUN E\ WUDQVPLWWLQJ �. E\WHV RI GDWD
ZKLFK LV WKHQ UHWXUQHG DQG FKHFNHG DJDLQVW WKH RULJLQDO WUDQVPLVVLRQ� $Q HU�
URU KLVWRU\ FDQ EH YLHZHG E\ SULQWLQJ D ORJ RI WKH HUURUV� ([HFXWH E\ HQWHULQJ
/7(67�( IROORZHG E\ WKH (17(5 NH\�

576(7� 575($'� 8VHG WR HVWDEOLVK URXWLQJ WDEOHV IRU QRGHV LQ WKH 6<60$&
1HW� 5RXWLQJ WDEOHV DUH XVHG WR WUDQVIHU LQIRUPDWLRQ EHWZHHQ QHWZRUN ORRSV�
([HFXWH E\ HQWHULQJ 576(7�( RU 575($'�( IROORZHG E\ WKH (17(5 NH\�

&21)��� 8VHG WR VHW WKH QRGH·V FRQILJXUDWLRQ RQ WKH 6<60$& 1HW� ([HFXWH
E\ HQWHULQJ &21)���( IROORZHG E\ (17(5�

1RWH /7(67� 576(7� 575($' DQG &21)�� UHTXLUH D ´�(µ DIWHU WKH ILOHQDPH WR
H[HFXWH WKH SURJUDPV ZLWK (QJOLVK WH[W VFUHHQV�

'HYLFH 'ULYHUV 7KH %,26� %DVLF ,QSXW�2XWSXW 6\VWHP� LV WKH ILOH KDQGOLQJ URXWLQH IRU URXWLQJ
LQIRUPDWLRQ IRU WKH GDWD SDFNHWV� ,WV IRUPDW LV� '(9,&( &3BB�����&20�
,2DGGU� 1(7DGGU� ,2DGGU VWDQGV IRU WKH ,�2 SRUW DGGUHVV DQG LV VHW XVLQJ WKH
URWDU\ ',3 VZLWFKHV � DQG � RQ WKH 16%� ,W LV LQ KH[DGHFLPDO� H�J� ���+� 7KH
1(7DGGU VWDQGV IRU WKH QRGH·V QHWZRUN� H�J� ��+� :KHQ VHWWLQJ XS WKLV GULYHU�
DQ H[DPSOH IRU WKH 16% PLJKW EH
'(9,&( &3BB�����&20����+�1(7��+�

7KH '*,2; ILOH LV XVHG IRU GDWDJUDP VHUYLFH� ,WV IRUPDW LQ WKH &21),*�6<6
ILOH LV DV IROORZV� '(9,&( '*,2;�&20 EXIVL]� EXIFW� PVJ� +HUH EXIVL]
VWDQGV IRU EXIIHU VL]H� ,W VKRXOG EH VHW WR 5���� IRU 6<60$& 1(7·V �.�E\WH
EXIIHUV� 7KH VHFRQG DUJXPHQW� EXIFW� VSHFLILHV WKH QXPEHU RI EXIIHUV� 7KLV LV
QRUPDOO\ VHW WR ��� 7KH WKLUG DUJXPHQW� PVJ� VSHFLILHV WKH ODQJXDJH VHW EHLQJ
XVHG� 6HW WKLV WR 0� IRU (QJOLVK� $ W\SLFDO IRUPDW IRU WKH '*,2; ILOH LV '(�
9,&( '*,2;�&20 5��������0��

7KH ',$* ILOH SURYLGHV GLDJQRVWLF IXQFWLRQV� ,WV IRUPDW LQ WKH &21),*�6<6
ILOH LV� '(9,&( ',$*���&20�

7KH 1$0( ILOH LV XVHG IRU DVVLJQLQJ QDPHV WR WKH QHWZRUN QRGHV� ,WV IRUPDW
LQ WKH &21),*�6<6 ILOH LV� '(9,&( 1$0(���&20�

,W LV SRVVLEOH WR YLHZ DQG FKDQJH WKH GHYLFH GULYHUV LQ WKH &21),*�6<6 ILOH
XVLQJ D OLQH HGLWRU VXFK DV '26 (GLWRU�

1RWH 1R SDWK KDV EHHQ JLYHQ LQ WKH DERYH H[DPSOHV� 3OHDVH LQFOXGH WKH SDWK
ZKHQ ZULWLQJ WKH &21),*�6<6 )LOH�

'DWDJUDP 6HUYLFH 6<60$& 1(7·V GDWDJUDP VHUYLFH LV DFFHVVHG IURP %$6,& XVLQJ WKH
'*68%�(;( ILOH� (LWKHU D %$6,& LQWHUSUHWHU RU FRPSLOHU PD\ EH XVHG� /RDG
WKH URXWLQHV E\ HQWHULQJ WKLV VWDWHPHQW� ') 6(* [[� %/2$' ´'*68%�%,1µ�
��'() 6(* 7KH [[ GHWHUPLQHV WKH VWDUWLQJ DGGUHVV ZKHUH WKH URXWLQHV ZLOO
EH ORDGHG� ,W LV GHWHUPLQHG ZKHQ WKH '*68%�%,1 ILOH LV FUHDWHG IURP
'*68%�(;(�
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7KH URXWLQHV DUH WKHQ FDOOHG DV IROORZV� 68% �IXQFWLRQ �� 
� � '()
6(* ��[[ &$// 68% �DUJXPHQWV�� '() 6(*

$UJXPHQWV�

�� ',1,7� XVHG WR LQLWLDOL]H GDWDJUDP VHUYLFH DQG FOHDU VHQG EXIIHUV� ([HFXWH
WKLV VXEURXWLQH RQFH DW WKH EHJLQQLQJ RI WKH SURJUDP� �6LPLODU WR 23(1 LQ
%$6,&��

�� '67$7� XVHG WR SHUIRUP D VWDWXV UHDG RQ D QRGH RI WKH QHWZRUN�

�� '5(&� XVHG WR UHTXHVW GDWD IURP DQRWKHU QRGH LQWR WKLV QRGH·V UHFHLYH
EXIIHU� 7KLV VXEURXWLQH ZDLWV XQWLO WKH (6& NH\ LV SUHVVHG RU GDWD LV UHFHLYHG�

�� '5(&� XVHG WR UHTXHVW GDWD ZLWKLQ D VSHFLILHG WLPH SHULRG LQWR WKLV QRGH·V
UHFHLYH EXIIHU�

�� '6(1'� XVHG WR WUDQVPLW GDWD WR D VSHFLILHG QRGH� %URDGFDVW WR DOO QRGHV
PD\ DOVR EH GRQH ZLWK WKLV FRPPDQG�

�� '&87� XVHG WR FORVH WKH GDWDJUDP VHUYLFH� 7KLV VXEURXWLQH VKRXOG EH
FDOOHG DW WKH HQG RI WKH SURJUDP� �6LPLODU WR &/26( LQ %$6,&��

)RU WKH IRUPDW RI WKHVH DUJXPHQWV� FRQVXOW WKH 16% RSHUDWLRQ PDQXDO� 5H�
PHPEHU WR VDYH WKH IXQFWLRQ QXPEHU� H�J� �� 
 �  ��� �QRW WKH QDPH� EHIRUH
UXQQLQJ� ([DPLQH WKH SURJUDPPLQJ SUHVHQW LQ WKH '* WHVW WR VHH DQ H[DP�
SOH� �)URP %$6,& ORDG '*7(67 DQG HQWHU /,67��

,I &21)�� LV XVHG WR HQWHU WKLV URXWLQH� WKH VHWWLQJV PXVW EH VDYHG EHIRUH
UHVHWWLQJ� $IWHU HLWKHU D UHPRWH RU ORFDO UHVHW� WKH WKH FKDQJHV PDGH EHIRUH
WKH UHVHW EHFRPH YDOLG�

7KH '*,2;� GDWDJUDP VHUYLFH VRIWZDUH� ILOH LQVWDOOHG LQ WKH &21),*�6<6 ILOH
LV XVHG E\ WKH 16% WR WUDQVIHU GDWD EHWZHHQ WKH 6<60$& 1(7 %,26 DQG
WKH DSSOLFDWLRQ UHVLGHQW RQ WKH FRPSXWHU� ,I D SUREOHP RFFXUV GXULQJ GDWD�
JUDP WUDQVPLVVLRQ� WKH HUURU ZLOO EH UHSRUWHG� $ UH�WU\ ZLOO QRW EH DWWHPSWHG
XQOHVV LW KDV EHHQ SURJUDPPHG�

:KHQ D PHVVDJH DUULYHV DW WKH 16% QRGH� WKH %,26 FKHFNV WKH PHVVDJH·V
KHDGHU� ,I WKH PHVVDJH LV WR EH GHOLYHUHG WR WKLV QRGH� WKHQ WKH %,26 GHOLYHUV
LW WR WKH DSSURSULDWH SDUW RI WKH UHVLGHQW VRIWZDUH� ,I WKLV VRIWZDUH LV QRW SUHV�
HQW WKHQ WKH PHVVDJH LV LJQRUHG� ,I WKH FRPSXWHU LV EXV\� WKHQ WKH PHVVDJH
LV EURXJKW LQWR WKH KDUGZDUH EXIIHU DQG WKH FRPSXWHU·V LQWHUUXSW IODJ LV WXUQHG
21� :KHQ WKH LQWHUUXSW LV DFWLYDWHG� WKH PHVVDJH LV EURXJKW LQWR WKH VRIWZDUH
EXIIHU�

%HFDXVH $7�FRPSDWLEOH FRPSXWHUV DUH QRW PXOWL�WDVNLQJ� LI WKH FRPSXWHU LV
UXQQLQJ D ZRUG SURFHVVLQJ RU RWKHU DSSOLFDWLRQ� WKHQ WKH PHVVDJH LV GLUHFWHG
WR WKH UHVLGHQW VRIWZDUH ZLWKRXW EHLQJ SURFHVVHG� ,I D ORZ OHYHO ODQJXDJH
VXFK DV & LV XVHG� WKLV PD\ EH DOWHUHG�

$ YLUWXDO FLUFXLW PD\ EH HVWDEOLVKHG E\ VHQGLQJ GDWDJUDPV EHWZHHQ 16%�
HTXLSSHG FRPSXWHUV� /LNHZLVH� GDWD OLQNV PD\ EH HVWDEOLVKHG EHWZHHQ 6<6�
0$& 1(7 /LQN 0RGXOHV� $ FRPSXWHU PD\ QRW SDUWLFLSDWH LQ D GDWD OLQN� EXW LWV
QRGH PD\ EH SRVLWLRQHG EHWZHHQ WZR 6<60$& 1(7 /LQN 0RGXOHV ZKLFK
KDYH D GDWD OLQN HVWDEOLVKHG�

1RGH 'LDJQRVWLF 6RIWZDUH 7KH 1HWZRUN 6XSSRUW %RDUG VRIWZDUH LQFOXGHV D XWLOLW\ IRU QRGH GLDJQRVWLFV�
7KLV LV HIIHFWLYH VRIWZDUH IRU WURXEOHVKRRWLQJ WKH 6<60$& 1(7 ORFDO DUHD
QHWZRUN� )RU PRUH LQIRUPDWLRQ RQ WKLV UHIHU WR 6HFWLRQ � 7URXEOHVKRRWLQJ� RU
WKH 16% 2SHUDWLRQ 0DQXDO�

1HWZRUN 6XSSRUW %RDUG 6HFWLRQ �ï�
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�ï� 1HWZRUN 6HUYLFH 0RGXOH
7KH 1HWZRUN 6HUYLFH 0RGXOH FRQYHUWV 6<60$& 1(7 RSWLFDO�ILEHU WUDQVPLV�
VLRQV WR HLWKHU 56����& RU 56���� VHULDO FRPPXQLFDWLRQ� 7KH 0RGXOH DOVR
FRQYHUWV WUDQVPLVVLRQ JRLQJ WKH RWKHU GLUHFWLRQ� IURP VHULDO FRPPXQLFDWLRQ WR
6<60$& 1(7 RSWLFDO�ILEHU VLJQDOV� 7KLV 0RGXOH DOORZV DQ\ LQWHOOLJHQW GH�
YLFHV� VXFK DV FRPSXWHUV� URERWV� &1& PDFKLQHV� ZRUN VWDWLRQV� EDU FRGH
V\VWHPV� HWF�� WR DFFHVV WKH 6<60$& 1(7 YLD WKHLU VHULDO FRPPXQLFDWLRQ
SRUWV� 7KH 1HWZRUN 6HUYLFH 0RGXOH LV DYDLODEOH ZLWK WZR 56����& SRUWV RU
RQH 56����& DQG RQH 56���� SRUW� %RWK RIIHU VHOHFWDEOH V\QFKURQRXV�
DV\QFKURQRXV RSHUDWLRQ� 7UDQVPLVVLRQ VSHHG LV VHOHFWDEOH XS WR ���� EDXG�

7KH WZR VHULDO SRUWV RQ WKH UHDU RI WKH 0RGXOH KDYH SLQ DVVLJQPHQWV DV GH�
VFULEHG LQ WKH IROORZLQJ WDEOH� 7KLV LQIRUPDWLRQ FDQ EH XVHG WR EXLOG D FDEOH
EHWZHHQ WKH 1HWZRUN 6HUYLFH 0RGXOH DQG D VHULDO GHYLFH VXFK DV D PRGHP�

3LQ 1R� 6LJQDO $EEU� 6LJQDO 1DPH
� 6* &RPPRQ 5HWXUQ /LQH
� 6' 6HQG 'DWD
� 5' 5HFHLYH 'DWD
� 56 5HTXHVW WR 6HQG
� &6 5HDG\ WR 6HQG
� '5 'DWDVHW 5HDG\
�� (5 (TXLSPHQW 5HDG\
� &' &DUULHU 'HWHFW
�� 67� 6HQG 7LPLQJ �
�� 57 5HFHLYH 7LPLQJ
�� 67� 6HQG 7LPLQJ �
� 9� �� 9
�� 9� ï�� 9
�� 9� � 9
�� �57�� 5HFHLYH 7LPLQJ

7KH 1HWZRUN 6HUYLFH 0RGXOH FRPPXQLFDWHV DW D EDXG UDWH VHW ZLWK ',3�
VZLWFK SLQV � DQG �� 5DWH LV VHOHFWDEOH DPRQJ ����� ����� ����� DQG ����
EDXG� 7ZR VHULDO GHYLFHV FRPPXQLFDWLQJ EHWZHHQ WZR GLIIHUHQW 1HWZRUN 6HU�
YLFH 0RGXOHV GR QRW QHHG WR EH VHW WR WKH VDPH EDXG UDWH�

7KH VHULDO GHYLFH FRQQHFWHG WR SRUW � RI WKH 1HWZRUN 6HUYLFH 0RGXOH KDV DF�
FHVV WR WKH 0RGXOH·V '0$ FRQWUROOHU� 7KXV LW LV SRVVLEOH WR FRPPXQLFDWH DW
VSHHGV DERYH ���� EDXG ZLWK SURSHU SURJUDPPLQJ� 7KH VHULDO GHYLFH FRQ�
QHFWHG WR SRUW � GRHV QRW KDYH DFFHVV WR '0$ DQG LWV PD[LPXP VSHHG LV
���� EDXG�

:LWK D FRPSXWHU FRQQHFWHG WR WKH 1HWZRUN 6HUYLFH 0RGXOH� WKH 0RGXOH IXQF�
WLRQV OLNH D PRGHP� ,I D PRGHP LV FRQQHFWHG� WKH 1HWZRUN 6HUYLFH 0RGXOH
IXQFWLRQV OLNH D 3&�$7 WHUPLQDO�

7KH 1HWZRUN 6HUYLFH 0RGXOH XVHV D 0RWRUROD ����� FKLS� EXW GRHV QR SUR�
FHVVLQJ� ,WV SXUSRVH LV VROHO\ WR FRQYHUW VHULDO HOHFWULFDO VLJQDOV WR RSWLFDO VLJ�
QDOV�

$ FRPSXWHU HTXLSSHG ZLWK D 1HWZRUN 6XSSRUW %RDUG FDQ FRPPXQLFDWH ZLWK D
VHULDO GHYLFH FRQQHFWHG WR WKH 1HWZRUN 6HUYLFH 0RGXOH� &RPPXQLFDWLRQ IURP
WKH FRPSXWHU WR WKH 1HWZRUN 6HUYLFH 0RGXOH FDQ FURVV QHWZRUN EULGJHV�

7KH 0RGXOH·V 6<60$& 1(7 VLGH KDV � VHQG EXIIHU DQG �� UHFHLYH EXIIHUV�
DQG PHVVDJHV DUH SURFHVVHG RQH DW D WLPH� 2Q WKH VHULDO SRUW VLGH� PHV�
VDJHV DUH WUDQVIHUUHG LQ ��E\WH 0RGXOHV�

1HWZRUN 6HUYLFH 0RGXOH 6HFWLRQ �ï�
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'0$ �GLUHFW PHPRU\ DFFHVV� PRYHV WKHVH PHVVDJHV WKURXJK WKH 0RGXOH DV
IDVW DV SRVVLEOH� 6HULDO FRPPXQLFDWLRQ LV JHQHUDOO\ WKH VORZHVW SDUW RI 6<6�
0$& 1(7 WUDQVIHUV� ,W LV EHVW WR VHQG D IHZ PHVVDJHV� ZDLW IRU D UHVSRQVH�
DQG UHSHDW WKLV SURFHVV XQWLO ILQLVKHG WUDQVPLWWLQJ�

7KH 0RGXOH LV VHW DW WKH IDFWRU\ WR QHWZRUN ��� 6HWWLQJV PXVW EH LQLWLDOO\ VHW
IURP ZLWKLQ WKH 0RGXOH·V RZQ QHWZRUN� EXW FDQ WKHQ EH FKDQJHG IURP D FRP�
SXWHU ORFDWHG RQ DQRWKHU QHWZRUN ORRS� 2I FRXUVH� UHPRWH UHVHWV LQWHUUXSW WKH
0RGXOH·V RSHUDWLRQ� VR FKHFN ZLWK VRPHRQH DW WKH 0RGXOH·V VLWH WR EH VXUH
WKH 0RGXOH LV QRW EXV\� 6HWWLQJV IRU WKH 168 DUH VWRUHG LQ 65$0� VR WKH\ DUH
VDYHG HYHQ DIWHU SRZHU KDV EHHQ WXUQHG 2))�

7KH 0RGXOH·V WZR SRUWV DUH DGGUHVVHG DV ORJLFDO SRUW � DQG �� L�H�� /3� DQG
/3�� 7KH 1HWZRUN 6HUYLFH 0RGXOH DFFHSWV WKH FRPPDQGV OLVWHG LQ WKH IROORZ�
LQJ WDEOH� 7KHVH FRPPDQGV DUH VHQW IURP D FRPSXWHU RQ WKH QHWZRUN ORRS�

&RPPDQG )XQFWLRQ
0DLO 7UDQVPLW GDWD
6KRZ 9LHZ WKLV QRGH·V SDUDPHWHUV
6HW 6HW WKLV QRGH·V SDUDPHWHUV
4XLW (QWHU LGOH PRGH
" +HOS
([DPLQH 4XHU\ DQ\ QDPH·V DGGUHVV
'LDJQRVWLF 'LDJQRVH QRGHV DWWDFKHG WR WKH ORRS

7KH 6(7 FRPPDQG OLVWHG DERYH LV XVHG WR VHW WKH QDPHV DQG DGGUHVVHV DV�
VLJQHG WR WKH 0RGXOH·V VHULDO SRUWV� $ QDPH LV FRPSRVHG RI XS WR � FKDUDF�
WHUV EHJLQQLQJ ZLWK D OHWWHU� H�J�� 77<���� 7KH DGGUHVV LV DOVR � FKDUDFWHUV�
DQG LW OLVWV WKH SRUW DGGUHVV� QRGH QXPEHU� DQG QHWZRUN DGGUHVV� *HQHUDOO\�
WKH QHWZRUN DGGUHVV VKRXOG EH VHW WR WKH VDPH DGGUHVV WKH 1HWZRUN 6HUYLFH
0RGXOH LV XVLQJ� 7KH DGGUHVV LV RI WKH IROORZLQJ IRUPDW�

[[ [[[[ [[ �GHFLPDO QXPEHU�

QHWZRUN DGGUHVV

QRGH DGGUHVV

SRUW DGGUHVV

7KH 6(7 FRPPDQG DOVR GHWHUPLQHV RWKHU FRPPXQLFDWLRQ SDUDPHWHUV VXFK
DV SDULW\� 5HIHU WR WKH 1HWZRUN 6HUYLFH 0RGXOH 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

7KH 0$,/ FRPPDQG VHQGV GDWD WR D VSHFLILHG GHVWLQDWLRQ� 7KHUH LV QR FRQILU�
PDWLRQ RI WKH WUDQVPLVVLRQ� 8S WR ���� E\WHV RI GDWD FDQ EH VHQW ZLWK WKH
GHVWLQDWLRQ·V QHWZRUN� QRGH� DQG SRUW DGGUHVV�

7KH 6+2: FRPPDQG GLVSOD\V WKH 1HWZRUN 6HUYLFH 0RGXOH·V FXUUHQW FRP�
PXQLFDWLRQ SDUDPHWHUV�

7KH +(/3 FRPPDQG GLVSOD\V WKH IRUPDW UHTXLUHG IRU DOO WKH 0RGXOH·V FRP�
PDQGV�

7KH ',$* �GLDJQRVWLF� FRPPDQG LV XVHG WR VHQG D VSHFLILHG GLDJQRVWLF UH�
TXHVW WR D VHOHFWHG QRGH� 7KH GLDJQRVWLF UHTXHVW FRXOG EH D VWDWXV UHDG�
PHPRU\ GXPS� HFKR EDFN RU PHPRU\ ZULWH� $ /223 (5525 PHVVDJH LV
GLVSOD\HG LI D SUREOHP LV HQFRXQWHUHG� )RU PRUH LQIRUPDWLRQ� UHIHU WR WKH 1HW�
ZRUN 6HUYLFH 0RGXOH 2SHUDWLRQ 0DQXDO�

1HWZRUN 6HUYLFH 0RGXOH 6HFWLRQ �ï�
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�ï� %ULGJH
7KH %ULGJH 0RGXOH LV XVHG WR LQWHUFRQQHFW WZR LQGLYLGXDO 6<60$& 1(7 ORFDO
DUHD QHWZRUNV� (DFK QHWZRUN ORRS FDQ VXSSRUW XS WR �� %ULGJHV� DQG HDFK
%ULGJH FRXQWV DV RQH QHWZRUN QRGH�

7KH %ULGJH 0RGXOH·V EDFN SDQHO KDV SRUWV IRU FRQQHFWLQJ ERWK /$1V�

:KHQ WKH %ULGJH LV VHW XS LQ WKH QHWZRUN� LW ZLOO DOORZ QRGHV RQ VHSDUDWH QHW�
ZRUN ORRSV WR FRPPXQLFDWH� 7KH %ULGJH DFFRPSOLVKHV WKLV E\ EHFRPLQJ WZR
QHWZRUN QRGHV� RQH IRU HDFK RI WKH /$1V EHLQJ FRQQHFWHG�

/LQH
6HUYHU

/LQH
6HUYHU

/$1 �
/$1 �

/$1 �
/$1 �

/LQH
6HUYHU16%

3/&

6\VPDF 1HWZRUN �

6\VPDF 1HWZRUN �

6\VPDF 1HWZRUN �

%ULGJH �

%ULGJH �

7KH FRPSXWHU HTXLSSHG ZLWK WKH 1HWZRUN 6XSSRUW %RDUG LV UHTXLUHG WR VHW
WKH QHWZRUN DGGUHVV DQG URXWLQJ WDEOHV� $ FRPSXWHU QRGH LV UHTXLUHG IRU
HDFK EULGJH VR WKDW WKH 16%·V FRQILJXUDWLRQ VRIWZDUH FDQ EH XVHG� ,Q WKH V\V�
WHP VKRZQ DERYH� RQH FRPSXWHU FDQ VHW WKH UHTXLUHG LQIRUPDWLRQ IRU ERWK
EULGJHV VHUYLQJ WKH WKUHH QHWZRUN ORRSV� 7KLV LV WUXH EHFDXVH WKH /$1 � VLGH
RI %ULGJH 0RGXOH � DQG WKH /$1 � VLGH RI %ULGJH 0RGXOH � DUH ERWK RQ QHW�
ZRUN ��

&RPSXWHUV DUH DOVR UHTXLUHG WR VHW WKH QHWZRUN DGGUHVVHV DQG URXWLQJ
WDEOHV� 2QO\ QRGHV WKDW ZLOO EH FRPPXQLFDWLQJ RXWVLGH WKHLU QHWZRUN ORRS UH�
TXLUH URXWLQJ WDEOHV WR EH HVWDEOLVKHG� $OO QRGHV UHTXLUH WKH VDPH QHWZRUN
DGGUHVV WR EH VHW IRU WKHLU RZQ QHWZRUN ORRS� 'LIIHUHQW EULGJHG QHWZRUN ORRSV
UHTXLUH XQLTXH DGGUHVVHV�

7KH %ULGJH LV JLYHQ D QRGH DQG QHWZRUN QXPEHU IRU ERWK /$1V WKDW LW LV FRQ�
QHFWLQJ� :KHQ VHWWLQJ XS WKH URXWLQJ WDEOH IRU QHWZRUN QRGHV WR FRPPXQLFDWH
DFURVV D %ULGJH� PDNH WKH WDEOH ZLWK WKH IROORZLQJ LQIRUPDWLRQ�

2ZQ 1HWZRUN 'HVWLQDWLRQ 1HWZRUN )LUVW +RS $GGUHVV
1HWZRUN � 1HWZRUN � %ULGJH � �/$1 �� QRGH QXPEHU

1HWZRUN � %ULGJH � �/$1 �� QRGH QXPEHU
1HWZRUN � 1HWZRUN � %ULGJH � �/$1 �� QRGH QXPEHU

1HWZRUN � %ULGJH � �/$1 �� QRGH QXPEHU
1HWZRUN � 1HWZRUN � %ULGJH � �/$1 �� QRGH QXPEHU

1HWZRUN � %ULGJH � �/$1 �� QRGH QXPEHU

%ULGJH 6HFWLRQ �ï�
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7KH QRGH QXPEHUV IRU HDFK RI WKH %ULGJHV· QHWZRUN ORRSV� DUH VHW ZLWK WKH
URWDU\ ',3 VZLWFKHV RQ WKH 0RGXOH·V EDFN SDQHO� DQG ZLWK SURJUDPPLQJ VHQW
IURP DQ 16%�HTXLSSHG FRPSXWHU� 7KH KDUGZDUH DQG VRIWZDUH VHWWLQJV PXVW
DJUHH� 7KH %ULGJH PXVW KDYH WKH VRIWZDUH FRPPDQG VHQW RQO\ RQFH� VLQFH LW
VWRUHV WKLV LQIRUPDWLRQ LQ VWDWLF 5$0 �65$0��

7KH 0RQLWRU /('V RQ WKH 0RGXOH·V IURQW SDQHO LQGLFDWH RSHUDWLRQDO VWDWXV� ,I
DQ\ RI WKH ILUVW � /('V DUH OLW� DQ HUURU KDV RFFXUUHG� /('·V � DQG � LQGLFDWH
WKH W\SH RI HUURU� 5HIHU WR WKH %ULGJH·V 2SHUDWLRQ 0DQXDO IRU LGHQWLILFDWLRQ�
/(' � LV OLW ZKHQ WKH 0RGXOH LV UXQQLQJ� ,I DQ HUURU KDV EHHQ GHWHFWHG DQG
WKH HUURU /('V DUH OLW� WKH\ ZLOO UHPDLQ OLW XQWLO WKH HUURU KDV EHHQ IL[HG DQG
WKH %ULGJH·V UHVHW KDV EHHQ SUHVVHG�

7KH 0RGXOH·V LQLWLDOL]DWLRQ VZLWFK� ORFDWHG RQ WKH ',3 VZLWFK� LV XVHG WR UHVHW
WKH 65$0 LQIRUPDWLRQ EDFN WR LWV GHIDXOW VHWWLQJV� 8VH WKLV VZLWFK WR FOHDU
65$0 LQIRUPDWLRQ DQG UH�HQWHU QHZ VHWWLQJV�

7KH 0RGXOH·V 7UDFH VZLWFK� DOVR ORFDWHG RQ WKH ',3 VZLWFK� VORZV %ULGJH SHU�
IRUPDQFH DQG VKRXOG XVXDOO\ EH NHSW GLVDEOHG� :KHQ WKH 7UDFH LV RSHUDWLQJ�
LW ZDWFKHV DQG UHFRUGV WUDQVPLVVLRQV SDVVLQJ WKURXJK WKH %ULGJH� ,W XVHV
KH[DGHFLPDO QRWDWLRQ WR VKRZ RULJLQV� GHVWLQDWLRQV� DQG DQ RYHUIORZ FRXQWHU�
5HIHU WR WKH %ULGJH·V 2SHUDWLRQ 0DQXDO IRU WKH IRUPDW RI WKH 7UDFH LQIRUPD�
WLRQ�

5HIHU WR WKH IROORZLQJ GLDJUDP IRU DQ H[DPSOH RI KRZ D 0RGXOH FRPPXQL�
FDWHV ZLWK D QRGH ORFDWHG RQ D VHSDUDWH QHWZRUN ORRS�

$

%ULGJH
=

9

&

; <

%ULGJH
%

;� <� =� DQG 9 DUH EULGJH QRGH DGGUHVVHV�
7KH DGGUHVVHV DUH VHW LQ KH[DGHFLPDO�

,I QRGH $ RI QHWZRUN � ZDQWV WR FRPPXQLFDWH ZLWK QRGH % RI QHWZRUN �� WKUHH
SURFHVVHV RFFXU LQ WKH H[FKDQJH� )LUVW� QRGH $ VHQGV LQIRUPDWLRQ WR ;� WKH
%ULGJH·V QRGH DGGUHVV RQ QHWZRUN �� 7KHQ QRGH ; WUDQVIHUV WKH LQIRUPDWLRQ
WR QRGH <� WKH VDPH %ULGJH 0RGXOH EXW D GLIIHUHQW QHWZRUN� )LQDOO\� QRGH <
WUDQVIHUV WKH LQIRUPDWLRQ WR QRGH %� 7KH UHVSRQVH LV WKHQ GLUHFWHG EDFN WR
WKH VHQGLQJ 3/& DORQJ WKH VDPH SDWK�

6<60$& 1(7 UHTXLUHV WKDW URXWLQJ WDEOHV EH HVWDEOLVKHG DQG VWRUHG LQ WKH
%,26� 2WKHU PDQXIDFWXUHV GR QRW UHTXLUH URXWLQJ WDEOHV� 7KH\ KDYH WKH VHQG�
LQJ QRGH GR D EURDGFDVW WR GHWHUPLQH URXWLQJ WR WKH PHVVDJH·V GHVWLQDWLRQ�
%\ NHHSLQJ WKH URXWLQJ WDEOH LQ WKH %,26� WUDQVIHUV DUH IDVWHU DQG GHSHQG�
DEOH�

%ULGJH 6HFWLRQ �ï�



��

�ï� 2SWLFDO�)LEHU &DEOH
7KH 6<60$& 1(7 /$1 XVHV 2SWLFDO�)LEHU &DEOH IRU GDWD WUDQVPLVVLRQ EH�
WZHHQ WKH QRGHV RI WKH QHWZRUN� 7KHVH FDEOHV ZHUH FKRVHQ LQVWHDG RI WUDGL�
WLRQDO HOHFWULFDO FDEOHV EHFDXVH RI WKHLU LPP0RGXOH\ WR HOHFWULFDO LQWHUIHUHQFH
DQG EHFDXVH WKH\ HOHFWULFDOO\ LVRODWH HDFK RI WKH QRGHV WKH\ FRQQHFW�

7KH FDEOHV DUH FRQVWUXFWHG RI $FU\OLF�&ODG� *ODVV &RUH )LEHUV� (DFK FDEOH
FRQWDLQV D WHQVLRQ PHPEHU WR SURYLGH ORQJLWXGLQDO VXSSRUW� &RQQHFWRUV IRU
WKHVH FDEOHV DUH DVVHPEOHG RQ ORFDWLRQ�

03&) �FRUH�

7HQVLRQ 0HPEHU

6HFXULQJ 7DSH

39& SURWHFWLYH VKHDWK

)LOO PHPEHUV

$VVHPEO\ RI FRQQHFWRUV UHTXLUHV WKH WRRO NLW ZKLFK LV LQFOXGHG LQ WKH FDEOH
VHW� 7KH VHW DOVR FRQWDLQV WKH SDUWV XVHG LQ DVVHPEOLQJ WKH FRQQHFWRU� IHU�
UXOH� FROODU� VSULQJ� KRXVLQJ� DQG ERRW� $ JRRG FRQQHFWLRQ RQ ERWK HQGV RI WKH
FDEOH LV HVVHQWLDO IRU SURSHU RSHUDWLRQ� VR FDUHIXOO\ IROORZ WKH GLUHFWLRQV JLYHQ
LQ WKH PDQXDO LQFOXGHG ZLWK WKH FDEOHV� $IWHU FRPSOHWLQJ DVVHPEO\� XVH WKH
SRZHU PHWHU WR WHVW WKH FDEOH�

7UDQVPLVVLRQ
)HUUXOH 3URWHFWLYH

FRYHULQJ

2SWLFDO�)LEHU &DEOH

5HFHLYLQJ IHUUXOH

6SULQJ)HUUXOH
+RXVLQJ

&DEOH LV JHQHUDOO\ GHOLYHUHG RQ D VSRRO ZLWK � NP RI PDWHULDO� ,W LV SRVVLEOH WR
RUGHU VKRUWHU FDEOHV LQ RQH�PHWHU LQFUHPHQWV�

3RZHU 0HWHU 7KH SRZHU PHWHU LV XVHG WR WHVW WKH DVVHPEO\ RI WKH FRQQHFWRU� $ ���G% ORVV
EHWZHHQ QRGHV LV DFFHSWDEOH� *RRG FRQQHFWRU DVVHPEO\ FDQ PDNH LW SRVVL�
EOH WR VWD\ ZLWKLQ WKLV UDQJH DW GLVWDQFHV RI XS WR � NP� %RWK WKH QRUPDO DQG
EDFNORRS FRQGXFWRUV RI WKH FDEOH VKRXOG EH WHVWHG�

7KH WZR RSWLFDO�ILEHU FRQGXFWRUV LQ WKH FDEOH DUH XVHG WR FDUU\ QRUPDO DQG
EDFNORRS VLJQDOV� 2QH FRQGXFWRU LV PDUNHG ZLWK ZKLWH GRWV� :KHQ DVVHP�
EOLQJ FRQQHFWRUV IRU WKH FDEOH� NHHS WKLV FRQGXFWRU FDUU\LQJ HLWKHU WKH QRUPDO
RU EDFNORRS VLJQDO�

$VVHPEO\ DQG ,QVWDOODWLRQ
RI 2SWLFDO�)LEHU &DEOH

2SWLFDO�)LEHU &DEOH 6HFWLRQ �ï�
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2QFH WKH FRQQHFWRUV DUH DVVHPEOHG RQWR WKH FDEOHV� WKH\ FDQ EH DWWDFKHG
EHWZHHQ WKH QHWZRUN QRGHV� &RQQHFW 6/� IURP RQH QRGH WR 6/� RI WKH QH[W
QRGH GRZQVWUHDP� 'RLQJ WKLV ZLOO FRQQHFW WKH QRUPDO VHQG GDWD �16'� WR WKH
QRUPDO UHFHLYH GDWD �15'�� 7KH VHFRQG FRQGXFWRU RI WKH FDEOH ZLOO FRQQHFW
EDFNORRS VHQG GDWD �%6'� WR EDFNORRS UHFHLYH GDWD �%5'��

1RGHV VKRXOG EH DGGHG VHTXHQWLDOO\ LQ D GLUHFWLRQ DZD\ IURP WKH /LQH 6HUY�
HU� 9HULI\ WKDW WKH FRQQHFWLRQ WR WKH ODVW QRGH LV VDWLVIDFWRU\ EHIRUH DGGLQJ WKH
QH[W QRGH� %\ DGGLQJ WKH QRGHV VHTXHQWLDOO\ IURP WKH /LQH 6HUYHU� WURXEOH�
VKRRWLQJ WKH FRQVWUXFWLRQ LV JUHDWO\ DLGHG� 5HIHU WR WKH PDQXDO LQFOXGHG ZLWK
WKH FDEOHV WR YHULI\ /(' VWDWXV�

2SWLFDO�)LEHU &DEOH 6HFWLRQ �ï�
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6(&7,21 �
1HWZRUN &RPPXQLFDWLRQ

�ï� 1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5RXWLQJ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWDJUDP 7UDQVPLVVLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD /LQN 7UDQVPLVVLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH
6<60$& 1(7·V QHWZRUN DUFKLWHFWXUH FRQIRUPV WR WKH 26, �2SHQ 6\VWHPV
,QWHUFRQQHFW� UHIHUHQFH PRGHO RI ,62 �,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQ�
GDUGL]DWLRQ�� 6<60$& 1(7 GHYLFHV SURYLGH µKRRNVµ LQWR WKH OD\HUV RI WKLV
PRGHO�

7KUHH ILOHV RI WKH 1HWZRUN 6XSSRUW %RDUG VRIWZDUH HQDEOH GDWD WR EH SDVVHG
WKURXJK WKH 26, PRGHO� 7KLV VHFWLRQ ZLOO GHVFULEH WKH IXQFWLRQV RI HDFK RI
WKHVH ILOHV VR WKDW WKH XVHU FDQ EHWWHU XQGHUVWDQG KRZ D GDWD SDFNHW LV UH�
FHLYHG DQG SURFHVVHG E\ D 6<60$& 1(7 QRGH� )RU PRUH LQIRUPDWLRQ UHIHU
WR WKH 1HWZRUN 6XSSRUW %RDUG 2SHUDWLRQ 0DQXDO�

1(7%,26� &3���� 7KH GDWD OLQN OD\HU� OD\HU �� RI WKH 26, PRGHO XVHV WKH %,26 WR LQWHUIDFH EH�
WZHHQ WKH SK\VLFDO OD\HU DQG WKH XSSHU OD\HUV� $ FXVWRP GHYLFH GULYHU FDQ EH
ZULWWHQ LQ DVVHPEO\ ODQJXDJH WR ZRUN ZLWK WKH &3���� %,26� 7KH GLIIHUHQW
SDFNHW W\SHV KDQGOHG E\ WKH %,26 LQFOXGH GDWDJUDPV� GDWD OLQNV� DQG GLDJ�
QRVWLFV�

'*,2; DQG '*68% 7KH '*,2;�&20 ILOH SURYLGHV GDWDJUDP VHUYLFH� 7KHVH ILOHV DUH JHQHUDOO\
XVHG WKURXJK D %$6,& LQWHUIDFH� EXW RWKHU ODQJXDJHV PD\ DOVR EH XVHG�
7KH\ XVH ELQDU\ IRUPDW IRU LQWHUSUHWHG %$6,& FDOOV�

$SSOLFDWLRQ
�XVHU SURJUDP�

%$6,& ,�) URXWLQH IRU
GDWDJUDP VHUYLFH

'DWDJUDP VHUYLFH
VRIWZDUH

&DOOV DUH VWDWHPHQWV OLNH VHQG� UHFHLYH� DQG VWDWXV UHDG� &DOOV LQFOXGH WKH
FRPPDQG� DQ DGGUHVV� DQG GDWD� :KHQ DGGUHVVLQJ D VLQJOH QRGH� WKH QHW�
ZRUN� QRGH� DQG SRUW QXPEHU DUH VSHFLILHG� $ EURDGFDVW KDV D FRGH WR DG�
GUHVV DOO QRGHV�SRUWV RI WKH QHWZRUN�

7KH '*68%�(;( ILOH PD\ XVH WKH %$6,& µ&$//µ FRPPDQG WR FUHDWH D PD�
FKLQH ODQJXDJH VXEURXWLQH IRU DFFHVVLQJ WKH %,26 GLUHFWO\�

&$// �WUDQVIHU�

&$// �UHFHLYH�

7UDQVIHU
VXEURXWLQH

5HFHLYH
VXEURXWLQH

8VHU SURJUDP

1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH 6HFWLRQ �ï�
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7KH FDOO XVHV RQH RI VL[ W\SHV RI VXEURXWLQHV QXPEHUHG � WKURXJK �� 6HTXHQ�
WLDOO\� WKHVH DUH ',1,7� '67$7� '5(&� '5(&7� '6(1'� '&87� )RU PRUH LQ�
IRUPDWLRQ UHJDUGLQJ WKHVH VXEURXWLQHV UHIHU WR 6HFWLRQ �ï�ï� 1HWZRUN 6XS�
SRUW %RDUG 6RIWZDUH�

7KH GDWD SRUWLRQ RI D FDOO LV VHSDUDWH IURP WKH DGGUHVV� 'DWD LQFOXGHV PHV�
VDJHV� GDWD ILOHV� RU DQ\ RWKHU YDULDEOHV RQH ZLVKHV WR WUDQVPLW� 7KH GDWD LV LQ
D SDFNHW RI ���� E\WHV RU VPDOOHU� ,W LV LQ $6&,, RU ELQDU\ IRUPDW�

([DPSOHV RI LQIRUPDWLRQ WKDW LV LQ WKH GDWD SRUWLRQ RI D SDFNHW LQFOXGH� UHDG�
ZULWH PHPRU\ ORFDWLRQV� FKDQJHV WR RSHUDWLRQ PRGH RI D 3/&� XSORDGLQJ�
GRZQORDGLQJ RI 3/& SURJUDPV� IRUFHG VHW�UHVHW�FOHDU RI D WLPHU RU FRXQWHU�
UHDG�ZULWH RI ,�2 WDEOHV� )0 WUDQVIHUV� DODUP�HUURU PRQLWRULQJ� DQG GHYLFH
QDPH VHW�UHDG�

7KH IROORZLQJ LV DQ H[DPSOH SURJUDP XVLQJ FDOOV�
��� &/($5 	 +���
��� '() 6(* 	;;;;
��� %/2$' ´'*68%�%,1µ��
��� '() 6(*
�
�
��� '6(1' �
��� &$// '6(1' �1$�� '$�� 3$�� '�� 567��
��� '() 6(*
�
�
��� '5(&7 �
��� &$// '5(&7 �1$�� '$�� 3$�� '�� 567�� 5&�� 7,0��
��� '() 6(*

&$// '6(1' DUJXPHQWV�
�LQSXW� 1$�� GHVWLQDWLRQ QHWZRUN DGGUHVV
�LQSXW� '$�� GHVWLQDWLRQ QRGH DGGUHVV
�LQSXW� 3$�� GHVWLQDWLRQ ERDUG DGGUHVV
�LQSXW� '�� FRPPDQG
�LQSXW� 567�� UHWXUQ VWDWXV

&$// '5(&7 DUJXPHQWV�
�RXWSXW� 1$�� WUDQVIHU VRXUFH QHWZRUN DGGUHVV
�RXWSXW� '$�� WUDQVIHU VRXUFH QRGH DGGUHVV
�RXWSXW� 3$�� WUDQVIHU VRXUFH SRUW DGGUHVV
�LQSXW� '�� UHFHLYH EXIIHU
�RXWSXW�� &7�� QXPEHU RI UHFHLYH GDWD
�RXWSXW�� 567�� UHWXUQV VWDWXV
�RXWSXW� 5&�� QXPEHU RI UHPDLQLQJ GDWD
�LQSXW� 7,0�� WLPHU YDOXH VHWWLQJ UHFHSWLRQ ZDLW WLPH

&DOOV DOVR PD\ LQFOXGH FRQWURO RU HUURU IODJV� $ WLPHRXW VLJQDO ZRXOG EH UH�
WXUQHG LQ WKH GDWD SRUWLRQ RI D SDFNHW LQ WKHVH LQVWDQFHV�

&21)�� 7KLV VRIWZDUH LV XVHG WR VHW WKH FRQILJXUDWLRQ RI D %ULGJH RU D 1HWZRUN 6HU�
YLFH 0RGXOH� 7KH &21)�� VRIWZDUH LV SDFNDJHG ZLWK WKH 1HWZRUN 6HUYLFH
0RGXOH� DQG PXVW EH UXQ IURP DQ 3&�$7 FRPSDWLEOH FRPSXWHU�

&21)�� VHWV WKH URXWLQJ WDEOHV IRU %ULGJHV DQG 1HWZRUN 6HUYLFH 0RGXOHV
UHPRWHO\ EHFDXVH WKHVH 0RGXOHV GR QRW XVH ',3 VZLWFKHV IRU WKLV SXUSRVH�

1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH 6HFWLRQ �ï�
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:KHQ VKLSSHG IURP WKH IDFWRU\� WKH 0RGXOHV KDYH WKH QHWZRUN QXPEHU VHW WR
��� $ FRPSXWHU PXVW WKHQ UXQ WKH &21)�� VRIWZDUH DQG FKDQJH WKHVH GH�
IDXOW SDUDPHWHUV LI WKH\ ZLOO EH DVVLJQHG WR D QHWZRUN RU QRGH QXPEHU GLIIHU�
HQW IURP WKH GHIDXOW� 7KH 1HWZRUN 6HUYLFH 0RGXOH PXVW EH VHW LQLWLDOO\ IURP
ZLWKLQ LWV RZQ ORRS� EXW RQFH LW KDV EHHQ VHW LW FDQ EH FKDQJHG IURP DQRWKHU
ORRS� 8QWLO D URXWLQJ WDEOH LV VHQW WR WKHVH 0RGXOHV IURP D FRPSXWHU� WKH\ ZLOO
RQO\ EH DEOH WR DFFHVV RWKHU QRGHV RQ WKHLU RZQ QHWZRUN ORRS�

7KH %ULGJH 0RGXOH·V /$1 � DQG � VLGHV FDQ EH VHW IURP HLWKHU /$1 VLGH�

6HWWLQJV IRU 168 DQG EULGJH DUH VWRUHG LQ EDFNHG XS 5$0� ,QIRUPDWLRQ LV
WKXV VDYHG DIWHU SRZHU LV VKXW 2))�

$ QHWZRUN KDV VHYHUDO DOWHUQDWLYH PHWKRGV RI FRPPXQLFDWLRQ WKDW PD\ EH
XVHG EHWZHHQ GHYLFHV� $ 3/& PD\ EH FRQQHFWHG WR D QHWZRUN ZKHUH LW UH�
FHLYHV GDWDJUDPV� EXW DOVR FRQQHFWHG WR RWKHU 3/&V LQ D GDWD OLQN� )RU PRUH
LQIRUPDWLRQ RQ GDWDJUDPV DQG OLQNV� UHIHU WR 6HFWLRQ �ï� 6<60$& 1(7 /LQN
0RGXOH� 2WKHU FRPPXQLFDWLRQ DOWHUQDWLYHV DUH OLVWHG EHORZ�

)RU DOO GHYLFHV RQ WKH RSWLFDO�ILEHU QHWZRUN ORRS� GDWDJUDP FRPPXQLFDWLRQ
FDQ EH XVHG� 0HVVDJHV DUH SDVVHG DORQJ D WRNHQ ULQJ DUFKLWHFWXUH�

3&�$7

/,1( 6(59(5

6<60$& 1(7 /LQN 0RG�
XOH2SWLFDO�)LEHU &DEOH

/RFDO SRZHU VXSSO\ /RFDO SRZHU VXSSO\

6<60$& 1HWZRUN 6XSSRUW ERDUG

&�VHULHV 3/&

)RU FRPPXQLFDWLRQ LQYROYLQJ FRPSXWHUV DQG 3/&V� D +RVW /LQN 0RGXOH FDQ
EH XVHG� +RVW /LQN 0RGXOHV FDQ FRQQHFW XS WR �� QRGHV� DQG WUDQVIHU XS WR
��� E\WHV RI GDWD DW RQH WLPH� $ +RVW /LQN 0RGXOH XVHV 56����& RU 56����
VHULDO FRPPXQLFDWLRQ�

&RPPXQLFDWLRQ
$OWHUQDWLYHV

1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH 6HFWLRQ �ï�
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)$ FRPSXWHU

�� &38 �1 3/&

&RPPDQG 5HVSRQVH
&RPPDQG

56����&
+RVW /LQN 0RGXOH

&�VHULHV 3/& &�VHULHV 3/&

����

)RU FRPPXQLFDWLRQ VWULFWO\ EHWZHHQ 3/&V� 3/& /LQN FDQ EH XVHG� 8S WR ��
3/&V PD\ EH FRQQHFWHG RQ D VLQJOH OHYHO� 3/& /LQN XVHV D VHULDO FDEOH EH�
WZHHQ WKH GHYLFHV�

�� &38

&�VHULHV 3/&

�� &38 �� &38 �� &38

&�VHULHV 3/& &�VHULHV 3/& &�VHULHV 3/&

3/& /LQH 0RGXOHV

)RU FRPPXQLFDWLRQ EHWZHHQ D 5HPRWH ,�2 0RGXOH DQG D 3/&� D UHPRWH ,�2
V\VWHP FDQ EH XVHG� 5HPRWH ,�2 V\VWHPV XVH 56���� VHULDO RU RSWLFDO�ILEHU
FRPPXQLFDWLRQ�

�ï� &RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV
&RPPXQLFDWLRQ LV SRVVLEOH EHWZHHQ DQ\ QHWZRUN QRGHV LQ D IXQFWLRQLQJ QHW�
ZRUN� 7KH SDUWLFXODU IRUPDW RI WKH SDFNHW LV VOLJKWO\ GLIIHUHQW GHSHQGLQJ RQ
ZKLFK GHYLFHV DUH FRPPXQLFDWLQJ�

7ZR FRPSXWHUV XVH GDWDJUDP SDFNHWV RI WKH IROORZLQJ IRUPDW�

+HDGHU �� E\WHV
'HVWLQDWLRQ
QRGH QR�

'DWD

'DWD WUDQVIHU
UHTXHVW WR
VSHFLILHG
QRGH

'DWD WUDQVIHU WR VSHFLILHG QRGH

'DWD WUDQVIHU WR DOO QRGHV� L�H� EURDGFDVWLQJ

7KH FRPSXWHU QRGH ZKLFK UHFHLYHV WKLV SDFNHW LV QRW UHTXLUHG WR LVVXH D UH�
VSRQVH� 7KH &$// FRPPDQG IURP %$6,& LV XVHG�

1HWZRUN ([FKDQJHV
EHWZHHQ &RPSXWHUV

&RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV 6HFWLRQ �ï�
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3URJUDP �GDWD� 3URJUDP

6����&$//µWUDQVIHUµ &$//µUHFHLYHµ

3&�$7 3&�$7

&RPSXWHUV FDQ FRPPXQLFDWH ZLWK DQ\ 3/& RQ WKH QHWZRUN WKDW LV HTXLSSHG
ZLWK D 6<60$& 1(7 /LQN 0RGXOH� :KHQ D FRPSXWHU VHQGV D FRPPDQG WR
WKH 6<60$& 1(7 /LQN 0RGXOH� WKH 6<60$& 1(7 /LQN 0RGXOH ZLOO DXWRPDW�
LFDOO\ LVVXH D UHVSRQVH� 7KH FRPSXWHU FDQ LJQRUH WKLV UHVSRQVH� ,I WKH 6<6�
0$& 1(7 /LQN 0RGXOH LV VHQGLQJ GDWD WR WKH FRPSXWHU� WKHQ WKH FRPSXWHU
PXVW EH SURJUDPPHG WR LVVXH D UHVSRQVH�

7KH IRUPDW RI WKH FRPPDQG LV �. E\WHV ORQJ� DQG RI WKH IROORZLQJ IRUPDW�

+ '$7$+·

7H[W ������ E\WHV�
� 6SHFLILHV UHDG DUHD RI 3/&� ZULWH
DUHD DQG GDWD

6XEKHDGHU �� E\WHV�
� 9DULRXV LQVWUXFWLRQV WR 3/&
�DERXW �� LQVWUXFWLRQV�

+HDGHU ��� E\WHV� � V\VWHP UHVHUYH DUHD ��� E\WHV�
� 'HVWLQDWLRQ QRGH QR�� VRXUFH QRGH QR� 7KH OHQJWK LV
���� E\WHV PD[� ZKHQ WKH GDWDJUDP VHUYLFH LV
XVHG�

7KH IRUPDW RI WKH UHVSRQVH LV DOVR �. E\WHV ORQJ� DQG RI WKH IROORZLQJ IRUPDW�

+ '$7$+· (

7H[W ����� E\WHV�
� 3/& LQWHUQDO
PHPRU\ DUHD

(1' FRPPDQG �� E\WHV�
� FRPPDQG SURFHVVLQJ UHVXOW

6XEKHDGHU �� E\WHV�
� QXPEHU FRUUHVSRQGLQJ WR
VXEKHDGHU RI FRPPDQG

+HDGHU ��� E\WHV� � V\VWHP UHVHUYH DUHD ��� E\WHV�
� GHVWLQDWLRQ QRGH QR�� VRXUFH QRGH QR�
� WKH WH[W OHQJWK LV ���� E\WHV PD[� ZKHQ
WKH GDWDJUDP VHUYLFH LV ORDGHG

1HWZRUN ([FKDQJHV IURP
&RPSXWHUV WR 3/&V

&RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV 6HFWLRQ �ï�
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6����

3&�$7 &�VHULHV 3/&

3URJUDP

�,VVXDQFH RI UHVSRQVH�

&RPPDQG

&$//µWUDQVIHUµ

&$//µUHFHLYHµ

7KH SURJUDPPDEOH FRQWUROOHU FDQ UHTXHVW GDWD IURP D FRPSXWHU RU 1HWZRUN
6HUYLFH 0RGXOH� 7KH IRUPDW RI WKH GDWD SDFNHW LV WKH VDPH DV GDWD SDFNHWV
JRLQJ LQ WKH RSSRVLWH GLUHFWLRQ�

7R WUDQVIHU GDWD IURP D 3/& WR D FRPSXWHU RU 168� ZULWH D 6(1' RU #6(1'
LQ WKH 3/&·V SURJUDP� 7KH FRPPDQG KDV WKH IROORZLQJ FRPSRQHQWV�

6(1'

6

'

3

� 7UDQVIHU LQVWUXFWLRQ
�#6(1' LV D GLIIHUHQW RXWSXW LQVWUXFWLRQ��

� 7UDQVIHU VWDUW ZRUG �3&�$7�

� 5HFHSWLRQ VWDUW ZRUG �3&�$7�

� )LUVW ZRUG RI SDUDPHWHU

7KH FRPSXWHU ZKLFK UHFHLYHV WKLV FRPPDQG PXVW WKHQ LVVXH D UHVSRQVH WR
WKH 6<60$& 1(7 /LQN 0RGXOH�

:KHQ D 3/& LV UHTXHVWLQJ LQIRUPDWLRQ IURP D FRPSXWHU� D 5(&9 RU #5(&9
FRPPDQG PXVW EH ZULWWHQ LQ WKH 3/&·V SURJUDP� 7KH FRPPDQG KDV WKH IRO�
ORZLQJ FRPSRQHQWV�

5(&9

6

'

3

� 7UDQVIHU VWDUW ZRUG �3&�$7�

� 5HFHLYH VWDUW ZRUG �6<60$&�

� )LUVW ZRUG RI SDUDPHWHU

� 7UDQVIHU UHTXHVW LQVWUXFWLRQ

3/& FRPPXQLFDWLRQ ZLWK D 1HWZRUN 6XSSRUW %RDUG GLIIHUV VOLJKWO\ IURP FRP�
PXQLFDWLRQ ZLWK D 1HWZRUN 6HUYLFH 0RGXOH� 7KH 3 VHFWLRQ RI WKH 6(1' DQG
5(&9V VKRXOG KDYH WKH IROORZLQJ LQIRUPDWLRQ ZULWWHQ EHIRUH VSHFLI\LQJ WKH
ZRUG�

'LJLW � 'LJLW � 'LJLW � 'LJLW �

:G Q

:G Q � �

:G Q � �

1XPEHU RI VHQG�UHFHLYH ZRUGV

1RGH W\SH
16%� ��
168� �� 1HWZRUN 1R� � WKURXJK �)

3RUW 1R�
16%� ��
168� �� RU ��

6HQG RU UHFHLYH VRXUFH
1RGH 1R� �� WKURXJK �(

1HWZRUN ([FKDQJHV IURP
3/&V WR &RPSXWHUV

&RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV 6HFWLRQ �ï�
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7ZR 3/&V HTXLSSHG ZLWK 6<60$& 1(7 /LQN 0RGXOHV PD\ H[FKDQJH GDWD
RYHU WKH QHWZRUN XVLQJ GDWDJUDPV� 7KH IRUPDW RI WKH �.�E\WH GDWD SDFNHW
FRQVLVWV RI WKH KHDGHU� VXEKHDGHU� DQG GDWD DV GHVFULEHG DERYH� 5HVSRQVHV
KDYH WKH VDPH �.�E\WH DGGLWLRQ�

7R WUDQVIHU GDWD IURP D 3/&� XVH 6(1' RU #6(1' LQ WKH SURJUDP RI WKH
VRXUFH QRGH 3/&�

6(1'

6

'

3

� 7UDQVIHU LQVWUXFWLRQ

� 7UDQVIHU VWDUW ZRUG �VRXUFH QRGH�

� 5HFHSWLRQ VWDUW ZRUG �GHVWLQDWLRQ QRGH�

� )LUVW ZRUG RI SDUDPHWHU

3/&V UHTXLUH D UHVSRQVH WR EH UHWXUQHG� DQG WKLV UHVSRQVH ZLOO EH JHQHUDWHG
IURP WKH GHVWLQDWLRQ 3/& DXWRPDWLFDOO\�

7R UHTXHVW GDWD WR EH WUDQVIHUUHG IURP DQRWKHU 3/&� XVH 5(&9 RU #5(&9 LQ
WKH SURJUDPPLQJ RI WKH GHVWLQDWLRQ 3/&� 1R SURJUDPPLQJ LV QHFHVVDU\ DW
WKH VRXUFH 3/& QRGH�

5(&9

6

'

3

� 7UDQVIHU VWDUW ZRUG �VRXUFH QRGH�

� )LUVW ZRUG RI SDUDPHWHU

� 7UDQVIHU UHTXHVW LQVWUXFWLRQ

� 5HFHSWLRQ VWDUW ZRUG �GHVWLQDWLRQ QRGH�

6FKHPDWLFDOO\� WKH SURFHGXUH ZRUNV DV IROORZV�

6<60$& 1HW

6(1'

/5 ��

/5 ��

'0 ���

3URJUDP

6<60$& &�VHULHV

�&RQWHQWV RI /5 ���

�5HVSRQVH�
6<60$& &�VHULHV

�ï� 'DWD )ORZ
'DWD PRYHV WKURXJK EXIIHUV WR UHDFK LWV GHVWLQDWLRQ� 7KH IROORZLQJ H[DPSOH
LOOXVWUDWHV KRZ '0 GDWD LV WUDQVIHUUHG IURP D FRPSXWHU WR 3/&�

6����

3&�$7
6<60$& &�VHULHV

%XIIHU PHPRU\%XIIHU PHPRU\

1HWZRUN ([FKDQJHV IURP
3/& WR 3/&

'DWD )ORZ 6HFWLRQ �ï�
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7R EHJLQ WKH WUDQVIHU� WKH '0 GDWD LV WUDQVIHUUHG E\ WKH SURJUDP RI WKH FRP�
SXWHU WR WKH �.�E\WH VHQG EXIIHU RI WKH 1HWZRUN 6XSSRUW %RDUG� :KHQ D IUHH
WRNHQ LV GHWHFWHG� WKH '0 GDWD LV VHQW WR WKH QHWZRUN�

7KH GDWD SDFNHW LV UHFHLYHG E\ WKH GHVWLQDWLRQ QRGH LQ DQ HPSW\ UHFHLYH EXII�
HU� 7KH 6<60$& 1(7 /LQN 0RGXOHV KDYH �� �.�E\WH UHFHLYH EXIIHUV DQG
GDWD LV SURFHVVHG RQ D ILUVW LQ�ILUVW RXW EDVLV� 'DWD LV WUDQVIHUUHG WR WKH &38
GXULQJ WKH OLQN VHUYLFH WLPH RI WKH VFDQ�

1RWH /LQN VHUYLFH LV D SDUW RI SHULSKHUDO VHUYLFH ZLWKLQ WKH VFDQ�

7KH 3/& ZLOO QH[W JHQHUDWH D UHVSRQVH WR EH WUDQVIHUUHG EDFN WR WKH FRPSXW�
HU� 7KH UHVSRQVH PRYHV IURP WKH VHQG EXIIHU ZKHQ D IUHH WRNHQ RQ WKH /$1
LV GHWHFWHG�

7KH UHVSRQVH LV UHFHLYHG E\ WKH FRPSXWHU LQ RQH RI WKH �� HPSW\ UHFHLYH
EXIIHUV� 7KH SURFHVV LV FRPSOHWH�

�ï� 5RXWLQJ 7DEOHV
1RWH 6HFWLRQ ��� SHUWDLQV WR EULGJH DQG &�VHULHV PRGXOHV RQO\� )RU &9�VHULHV

PRGXOHV� UHIHU WR :����

7R FRPPXQLFDWH EHWZHHQ PXOWLSOH 6<60$& 1(7 ORFDO DUHD QHWZRUNV�
%ULGJHV DQG URXWLQJ WDEOHV DUH UHTXLUHG� $ GLIIHUHQW URXWLQJ WDEOH PD\ EH
VWRUHG IRU HDFK QRGH DQG XS WR �� QHWZRUNV� (DFK RI WKHVH OLVWLQJV LQFOXGHV
WKH QHWZRUN DGGUHVV DQG WKH SDWK WKH GDWD PXVW WDNH WR UHDFK WKDW GHVWLQD�
WLRQ QHWZRUN�

7KH FRQWHQWV RI WKH URXWLQJ WDEOH DUH VWRUHG LQ WKH +5 PHPRU\ DUHD LQ ZRUGV
+5� WKURXJK +5��� $ PD[LPXP RI �� %ULGJHV PD\ EH VHW XS ZLWKLQ RQH QHW�
ZRUN ORRS�

7KH ILUVW ZRUG LQ WKH +5 DUHD� +5�� GHWHUPLQHV KRZ PDQ\ URXWHV DUH DYDLO�
DEOH IURP WKLV QRGH� DQG WKLV QRGH·V QHWZRUN QXPEHU� )RU H[DPSOH� +5�
���� PHDQV WKDW WKHUH DUH WZR URXWHV DYDLODEOH IURP WKLV QRGH DQG WKLV QRGH
LV RQ QHWZRUN QXPEHU RQH�

7KH VHFRQG ZRUG LQ WKH +5 DUHD� +5�� GHWHUPLQHV WKH QRGH QXPEHU RI WKH
%ULGJH DQG WKH WDUJHW QHWZRUN QXPEHU� )RU H[DPSOH� +5� ���� PHDQV WKDW
WKLV QRGH VKRXOG XVH QRGH QXPEHU � �D %ULGJH� WR DFFHVV QHWZRUN QXPEHU ��

$ V\VWHP FRQILJXUDWLRQ MRLQLQJ WKUHH QHWZRUN ORRSV ZRXOG KDYH WKH IROORZLQJ
URXWLQJ WDEOH�

� � �

� � � �

:' 1:� 1:� 1:�

+5�
+5�
+5�

����
����
����

����
����
����

����
����
����

1:� 1:� 1:�

�VW OLQH IRU 1:�� )URP QHWZRUN QXPEHU ��� WZR URXWHV DUH OLVWHG

�QG OLQH IRU 1:�� )URP QHWZRUN QXPEHU �� YLD EULGJH QRGH �� WR QHWZRUN ��

�UG OLQH IRU 1:�� )URP QHWZRUN QXPEHU �� YLD EULGJH QRGH �� WR QHWZRUN ��

,I PRUH WKDQ RQH URXWH SURYLGHV DFFHVV WR DQRWKHU QHWZRUN ORRS� VHOHFW WKH
RQH WKDW LV DQWLFLSDWHG WR KDYH WKH OHDVW DPRXQW RI QHWZRUN WUDIILF� $ QRGH
PD\ QRW EH VHW WR KDYH PRUH WKDQ RQH URXWH WR DQRWKHU QHWZRUN ORRS�

5RXWLQJ 7DEOHV 6HFWLRQ �ï�
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7KH QH[W ILJXUH VKRZV WKUHH QHWZRUN ORRSV DQG WKH URXWLQJ WDEOHV UHTXLUHG�

� �

�

� �

1:�

1:� 1:�

�

� �

� :' 1:� 1:� 1:�

+5�
+5�
+5�

����
����
����

����
����
����

����
����
����

7KH QH[W ILJXUH VKRZV DQ H[DPSOH RI DQ LQGLUHFW FRQQHFWLRQ EHWZHHQ QHWZRUN
� DQG QHWZRUN ��

� �

�

� �1:� 1:�

�

:' 1:� 1:� 1:�

+5�
+5�
+5�
+5�

����
����
����
����

����
����
����
����

����
����
����
�����

�
1:� 1:�

�

�

� � 1:�

����
����
����
����

+5� ���� ���� ���� ����

RU DOWHUQDWLYH IRU �WK OLQH

'DWD IURP QRGH � RI QHWZRUN � ZLOO EH VHQW WR QRGH � RI QHWZRUN � YLD QRGH �
RI QHWZRUN � DFFRUGLQJ WR WKH URXWLQJ WDEOH RI 1:�� 7KHQ YLD QRGH � DQG
QRGH � RI 1:� DFFRUGLQJ WR WKH URXWLQJ WDEOH RI 1:��

1RWH )RU LQIRUPDWLRQ RQ SURJUDPPLQJ WKH %ULGJH 0RGXOH� FRQWDFW \RXU ORFDO 20�
521 UHSUHVHQWDWLYH�

�ï� 'DWDJUDP 7UDQVPLVVLRQ 7LPHV
7KH 6<60$& 1(7 ORFDO DUHD QHWZRUN WUDQVIHUV GDWD DW D UDWH RI �0 ELW�VH�
FRQG� 'DWD LV WUDQVIHUUHG LQ �.�E\WH SDFNHWV� ZLWK DQ DYHUDJH RI �� PV UH�
TXLUHG WR WUDQVIHU LQIRUPDWLRQ EHWZHHQ WZR 3/&V RQ D QHWZRUN ZLWK OLJKW WUDI�
ILF� :KHQ �. E\WHV RI GDWD DUH WUDQVIHUUHG ZLWK GDWDJUDPV� WKH GHOD\ WLPH LV
FDOFXODWHG ZLWK WKH IROORZLQJ IDFWRUV�

7G� 'HOD\ WLPH
7V� '0$ WUDQVPLVVLRQ WLPH ��� PV
7J� 3HUPLVVLRQ WR WUDQVPLW GHWHFWLRQ WLPH
7� 'DWD WUDQVPLVVLRQ�UHFHSWLRQ WLPH ��� PV
QV� 1XPEHU RI QRGHV
7Q� 7LPH�QRGH ��� V SHU � ELWV RI GDWD
7R� 'HOD\ IRU RSWLFDO�ILEHU FDEOH ��� V
OV� &DEOH OHQJWK
7OV� 'HOD\ DW /LQH 6HUYHU ��� V ��� ELWV RI GDWD�

'DWDJUDP 7UDQVPLVVLRQ 7LPHV 6HFWLRQ �ï�
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7U� 5HFHSWLRQ '0$ WLPH ��� PV

)RUPXOD 7G  7V � 7J � 7 � �QV [ 7Q� � �7R [ OV� � 7OV � 7U

7KH PD[LPXP YDOXH IRU 7J LV FDOFXODWHG DV IROORZV�

7J �PD[LPXP�  7R [ O � 7Q [ Q � 7OV � 7 [ [

O� 7RWDO OHQJWK RI ORRS·V FDEOLQJ
Q� 7RWDO QXPEHU RI QRGHV
[� 1XPEHU RI RWKHU QRGHV ZDLWLQJ WR WUDQVPLW

([DPSOH

$

%

&'

(

/,6 ��� NP

��� NP

��� NP

��� NP

��� NP

'DWD

:LWK ��� NP EHWZHHQ QRGHV�
, � NP� OV ��� NP

:LWK � QRGHV� Q �� QV �

[ �

7J�PD[LPXP� ��[�� mV���[�� mV�� �� mV
7G ��� PV��� mV���� PV�� mV���� mV������ PV
 ���� PV ���� mV£���� PV

/,6� /LQH VHUYHU
$ WR (� 1RGHV

3URFHVVLQJ WLPH UHTXLUHG WR WUDQVIHU GDWD EHWZHHQ WKH 1(7 /LQN 0RGXOH DQG
DQRWKHU QRGH LQYROYHV PDNLQJ WKH KHDGHU� VFDQ WLPH� DQG WLPHV OLVWHG LQ WKH
DERYH IRUPXOD� 7KH SURFHVVLQJ WLPH UHTXLUHG E\ WKH 1(7 /LQN 0RGXOH LV WKH
ODUJHVW SRUWLRQ RI WKH GHOD\ WLPH� 'DWD LV JHQHUDOO\ GHOLYHUHG WR WKH 1(7 /LQN
0RGXOH LQ $6&,, IRUPDW� DQG WKH FRQYHUVLRQ LQWR ELQDU\ UHTXLUHV �� PV IRU �.
E\WHV RI GDWD� ,I GDWD LV LQSXW WR WKH 1(7 /LQN 0RGXOH LQ ELQDU\� SURFHVVLQJ LV
KDVWHQHG�

�ï� 'DWD /LQN 7UDQVPLVVLRQ 7LPHV
7KH DPRXQW RI WLPH UHTXLUHG E\ WKH QHWZRUN WR FRPSOHWH RQH F\FOH RI GDWD
WUDQVPLVVLRQ GHSHQGV RQ WKH GDWD WUDQVPLVVLRQ GHOD\ WLPH� WKH QXPEHU RI
VODYH QRGHV� WKH DPRXQW RI GDWD� DQG WKH GHOD\ WLPH RI WKH QHWZRUN� 7KH WLPH
FDQ EH FDOFXODWHG E\ WKH IROORZLQJ IRUPXOD�

� F\FOH �7�  7L [ 3 � 7G

7L� 'DWD WUDQVPLVVLRQ GHOD\ WLPH �VHW E\ ',3 VZLWFK 6:��
3� 1XPEHU RI VODYH QRGHV
7G� 'HOD\ WLPH RI WKH QHWZRUN

7KH WUDQVPLVVLRQ RI GDWD OLQNV DQG WKH 3/& FDOFXODWLRQV DUH QRW SHUIRUPHG DW
WKH VDPH WLPH� 7KH WLPLQJ LV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

'DWD /LQN 7UDQVPLVVLRQ 7LPHV 6HFWLRQ �ï�
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&���+�&����&����+ 'XSOH[

&DOFXODWLRQ &DOFXODWLRQ &DOFXODWLRQ &DOFXODWLRQ3/&

,�� SURFHVVLQJ

7UDQVPLVVLRQ

� VFDQ WLPH

� F\FOH

&����+�&����+ 6LPSOH[

3/&

,�� SURFHVVLQJ

7UDQVPLVVLRQ

� VFDQ WLPH

� F\FOH

7 7 7 7
7 � PV

&DOFXODWLRQ

7KH VKDGHG DUHD LQGLFDWHV GDWD H[FKDQJH WLPLQJ EHWZHHQ D 3/& DQG WKH 1HW
/LQN 0RGXOH·V EXIIHU PHPRU\� ,I GDWDJUDP VHUYLFH LV UHTXHVWHG DW WKH VDPH
WLPH� RQO\ RQH QRGH·V GDWD LV H[FKDQJHG DW D WLPH �LQ WKH RUGHU RI HQWU\��

,I GDWDJUDP VHUYLFLQJ� GDWD OLQN OHYHOV� QRGH DSSOLFDWLRQV� HWF�� FDXVH SURE�
OHPV IRU V\VWHP RSHUDWLRQ� WKH HUURU IODJV LQ WKH 65 DUHD ZLOO WXUQ 21� ,I WKHVH
IODJV WXUQ 21 UHSHDWHGO\� FKHFN WKH VHWWLQJV DQG WLPLQJ RI WKH V\VWHP WR GH�
WHUPLQH WKH FDXVH�

�ï� $SSOLFDWLRQ ([DPSOH
,Q WKLV H[DPSOH� GDWD LV WUDQVIHUUHG EHWZHHQ D PDFKLQLQJ FHQWHU DQG D FRP�
SXWHU� $ VWDUW VLJQDO LV DOVR WUDQVIHUUHG EHWZHHQ WKH PDFKLQLQJ FHQWHU DQG D
FRQYH\HU�

&RQYH\HU

�� �� ���� �� :KHQ QRGH �� KDV FRPSOHWHG SURFHVVLQJ WKH GDWD� WKH FRPSXWHU LV LQ�
IRUPHG� 7KH FRPSXWHU WKHQ WUDQVIHUV WKH SURFHVV GDWD RI WKH QH[W MRE WR
QRGH ���

�� 1RGH �� WUDQVIHUV D SDOOHW HMHFWLRQ FRPPDQG WR QRGH �� ZKLFK FRQWUROV
WKH FRQYH\HU� )URP QRGH ��� D VWDUW FRPPDQG LV WUDQVIHUUHG WR QRGH ���

�� :KHQ D PDFKLQLQJ FHQWHU DODUP LV JHQHUDWHG E\ QRGH ��� LW LQIRUPV WKH
FRPSXWHU WKDW FRQWUROV QRGH �� DQG LV GLVSOD\HG RQ WKH FRPSXWHU·V &57�

$SSOLFDWLRQ ([DPSOH 6HFWLRQ �ï�
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0HPRU\ $VVLJQPHQW

/5 ����

/5 ����

�����

�����

'0 ���

'0 ���

�����

�����

1RGH ��

1RGH ��

3URFHVVLQJ
FRPSOHWLRQ QRWLILFDWLRQ

6WDUW FRPPDQG

3URFHVV GDWD ���

3URFHVV GDWD ����

3DOOHW HMHFWLRQ
FRPPDQG

3DOOHW HMHFWLRQ

6WDUW

/5 ����

6RIWZDUH RI &RPSXWHU 7KH FRPSXWHU �3&�$7� VHQGV WKH IROORZLQJ FRPPDQGV DQG UHVSRQVHV WR
FUHDWH DQ DSSOLFDWLRQ SURJUDP�

)ORZ RI
FRQWURO

�� SURFHVV
FRPSOHWLRQ

5HVSRQVH

3URFHVV GDWD

�� UHVSRQVH

&RP�
SXWHU

5HFHLYH FRQWHQWV RI /5 :' ��
�6(1' LQVWUXFWLRQ�

5HWXUQV UHVSRQVH WR UHFHSWLRQ

:ULWHV SURFHVV GDWD WR '0 ���
WKURXJK ���

5HFHLYH UHVSRQVH DIWHU
GDWD ZULWH

3/&

6<60$&

$SSOLFDWLRQ ([DPSOH 6HFWLRQ �ï�
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6RIWZDUH RI 6<60$&

����

����

����

����

����

����

����

����

����

����

����

��������

����

/5 ����

���� ���� ����

���� ����

���� ���� ����

����

����

7XUQV 21 IRU � VFDQ WLPH RQ SRZHU DSSOLFDWLRQ

,QLWLDOL]HV '0

6SHFLILHV GLIIHUHQWLDO RXWSXW

1RUPDO FRPSOHWLRQ

5HWDLQV FRPPDQG

7UDQVIHU FRPPDQG

7UDQVIHU LQ SURJUHVV

7XUQV 21 IRU � VFDQ WLPH
RQ SRZHU DSSOLFDWLRQ

3DOOHW HMHFWLRQ FRPPDQG
6SHFLILHV GLIIHUHQWLDO RXWSXW

1RUPDO FRPSOHWLRQ

5HWDLQV FRPPDQG

(MHFWLRQ FRQWURO

7UDQVIHU FRPPDQG
&RQWHQWV RI /5 �� RI &�
�� �� DUH VDPH DV WKRVH
RI ZRUG �� RI &��� ��

7UDQVIHU LQ SURJUHVV

7UDQVIHUV FRQWHQWV RI

/5 �� RI &���
�� WR 3&�$7

�����

�����

029

�����

'0 ���

�����

'0 ���

029

�����

'0 ���

029

�����

'0 ���

029

�����

'0 ���

029

�����

'0 ���

029

�����

'0 ���

',)8

����

6(1'

,5 ��

/5 ��

'0 ���

',)8

����

6(1'

/5 ��

��

'0 ���

.((3

����

.((3

����

3URFHVV FRPSOHWH

/5����

$SSOLFDWLRQ ([DPSOH 6HFWLRQ �ï�
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6RIWZDUH RI QRGH ��

���� �����

7XUQV 21 IRU
� VFDQ WLPH
�����

7UDQVIHU LQ SURJUHVV
&RQWHQWV RI ZRUG �� RI
&��� �� DUH VDPH DV
WKRVH RI /5 �� RI &��� ��

0RY

�����

' ���

0RY

�����

' ���

0RY

�����

' ���

#6(1'

��

/5 ��

'0 ���

,�) 5RXWLQH IRU 'DWDJUDP 6HUYLFH
,Q WKH IROORZLQJ H[DPSOH� D VLPSOH GDWD WUDQVIHU�UHFHSWLRQ WHVW LV FRQGXFWHG
EHWZHHQ WZR )$ FRPSXWHUV �3&�$7V� E\ XVLQJ WKH %$6,& ,�) URXWLQH IRU GDWD�
JUDP VHUYLFH�

6\VWHP &RQILJXUDWLRQ

3&�$7 3&�$7

/,1( 6(59(5

/LQH VHUYHU

6\VWHP 2XWOLQH
�� �� ���� �� 3UHSDUDWLRQ LV PDGH VR WKDW WKH GDWDJUDP VHUYLFH FDQ EH XVHG RQ WKH

)$ /$1 DQG D ORRS LV RSHQHG�
�� 'DWD RI VSHFLILHG OHQJWK LV WUDQVIHUUHG WR WKH GHVWLQDWLRQ QRGH WKH VSHFL�

ILHG QXPEHU RI WLPHV�
�� 'DWD WUDQVIHUUHG WR WKH UHFHLYH QRGH LV GLVSOD\HG�

$SSOLFDWLRQ ([DPSOH 6HFWLRQ �ï�
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,�) 5RXWLQH )ORZFKDUW 7KH IROORZLQJ IORZ FKDUW VKRZV FRPSOHWLRQ RI D GDWDJUDP XVLQJ WKH %$6,& ,�)
URXWLQH

67$57

(1'

<

<

1

1

<

1

<

1

/RRS RSHQ

/RRS GLDJQRVLV

(UURU"

'DWD WUDQVIHU

5HFHLYH URXWLQH

'DWD GLVSOD\ (UURU GLVSOD\

7UDQVIHU URXWLQH

(UURU"

(UURU"

/RRS FXW

(UURU GLVSOD\

$SSOLFDWLRQ ([DPSOH 6HFWLRQ �ï�
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6(&7,21 �
7URXEOHVKRRWLQJ )XQFWLRQV RI WKH 16%

�ï� 'LDJQRVWLF 8WLOLWLHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH 6WDWXV 5HDG 7HVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH (FKREDFN 7HVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7KH %URDGFDVW 7HVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 'LDJQRVWLF 8WLOLWLHV
7KH GLDJQRVWLF XWLOLWLHV DYDLODEOH IRU WURXEOHVKRRWLQJ WKH 6<60$& 1(7 /$1
DUH HIIHFWLYH IRU LGHQWLI\LQJ QHWZRUN SUREOHPV� 7KH XWLOLWLHV DUH UXQ IURP D 3&�
$7 FRPSXWHU QRGH� VR LW LV KLJKO\ UHFRPPHQGHG WKDW HDFK QHWZRUN ORRS KDYH
DW OHDVW RQH RI WKHVH QRGHV� 7KH WKUHH VRIWZDUH WHVWV VKLSSHG ZLWK WKH 1HW�
ZRUN 6XSSRUW %RDUG DUH WKH 6WDWXV 5HDG 7HVW� WKH (FKREDFN 7HVW� DQG WKH
%URDGFDVW 7HVW� 7KLV VHFWLRQ ZLOO GHVFULEH HDFK RI WKHVH GLDJQRVWLF XWLOLWLHV�
)RU PRUH GHWDLOHG LQIRUPDWLRQ DERXW WKHVH WHVWV� UHIHU WR WKH 1HWZRUN 6XSSRUW
%RDUG 2SHUDWLRQ 0DQXDO�

,I WKH QHWZRUN HQFRXQWHUV D SUREOHP DW RQH RI WKH QRGHV DORQJ WKH ORRS� WKH
ODVW QRGH WKDW LV SURSHUO\ IXQFWLRQLQJ ZLOO UHYHUVH WKH GLUHFWLRQ RI GDWD VR WKDW
WKH ORRS UHPDLQV IXQFWLRQDO� 7KH QH[W GLDJUDP VKRZV KRZ D QHWZRUN IXQF�
WLRQV LQ WKH HYHQW RI D EUHDN LQ WKH 2SWLFDO�)LEHU &DEOHV�
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�� $OO LQ QRUPDO PRGH

�� 1RUPDO DQG EDFNORRS
DUH EURNHQ

�� 2QO\ WKH QRUPDO ORRS
LV EURNHQ

�� 2QO\ WKH EDFNORRS
LV EURNHQ

7KH ILJXUH LQ SDUHQWKHVHV
LV WKH PRGH QXPEHU�
��� 0RGH �� ORRS DEQRUPDOLW\

��� 0RGH �� QRUPDO

��� 0RGH �� GRZQVWUHDP

��� PRGH �� XSVWUHDP

&DEOH UHVWRUDWLRQ

���

/LQH 6HUYHU

%DFNORRS

1RUPDO ORRS

'LDJQRVWLF 8WLOLWLHV 6HFWLRQ �ï�
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+RZHYHU� LI WKH QHWZRUN KDV WZR EUHDNV LQ WKH FDEOH� WKHQ RQH JURXS RI QRGHV
ZLOO EH LVRODWHG IURP WKH /LQH 6HUYHU� 7KH /LQH 6HUYHU·V UHVSRQVLELOLW\ LV WR
LVVXH WKH LQLWLDO WRNHQ DQG PRQLWRU WKH QHWZRUN ORRS·V WRNHQ� :KHQ D JURXS RI
QRGHV LV LVRODWHG IURP WKH /LQH 6HUYHU� WKHUH LV D SRVVLELOLW\ WKDW WKH WRNHQ
ZDV ZLWKLQ WKH LVRODWHG JURXS ZKHQ WKH VHFRQG EUHDN RFFXUUHG� ,Q WKLV LQ�
VWDQFH� WKH /LQH 6HUYHU ZRXOG UH�LVVXH WKH WRNHQ WR LWV VLGH DQG WKH EDFNORRS
IXQFWLRQ ZRXOG LQVXUH FRPPXQLFDWLRQ ZRUNV SURSHUO\ RQ WKLV VLGH�
:KHQ UHFRQQHFWLQJ WKHVH QHWZRUN ORRSV� PDNH VXUH WKDW 6/� JRHV WR 6/�
DQG YLFH YHUVD� ,I SUREOHPV DUH VWLOO HQFRXQWHUHG DIWHU FRQQHFWLQJ WKH LVRODWHG
ORRS EDFN WR WKH /LQH 6HUYHU� GLVFRQQHFW WKH FDEOHV FRQQHFWLQJ HDFK QRGH VR
WKDW QR OLJKW LV EHLQJ SDVVHG� 7KHQ UHFRQQHFW WKHP 6/� WR 6/� DQG YLFH YHU�
VD�

,QWHUPLWWHQW (UURUV ,QWHUPLWWHQW HUURUV DUH WKH PRVW GLIILFXOW WR LGHQWLI\� EXW HYHQ WKHVH FDQ EH
IRXQG DQG IL[HG� ,I LW LV VXVSHFWHG WKDW WKH OHYHO RI OLJKW UHDFKLQJ D QRGH IDOOV
LQ WKH QDUURZ UDQJH EHWZHHQ 21 DQG 2))� WKH HFKREDFN WHVW LV WKH EHVW WHVW
WR H[HFXWH� 8VH WKH EURDGFDVW WHVW WR ILQG VXVSLFLRXV QRGHV IROORZHG E\ WKH
HFKREDFN WHVW IRU YHULILFDWLRQ� ,I DOO HOVH IDLOV� WKH QHWZRUN FDQ EH GLVFRQ�
QHFWHG DQG UHFRQQHFWHG VHTXHQWLDOO\ IURP WKH /LQH 6HUYHU�

1RWH &KHFN WKDW HOHFWULFDO QRLVH LV QRW FDXVLQJ D QRGH WR PDOIXQFWLRQ� 7KH 2SWLFDO�
)LEHU &DEOHV DUH QRLVH UHVLVWDQW� EXW KLJK YROWDJH FXUUHQW PD\ GLVUXSW WKH
QHWZRUN FRPSRQHQWV WKHPVHOYHV�

�ï� 7KH 6WDWXV 5HDG 7HVW
7KH 6WDWXV 5HDG 7HVW LV DFFHVVHG IURP WKH FRPSXWHU E\ LQSXWWLQJ
',$*07���( IROORZHG E\ HQWHU� 7KH ILOH XVHV WKH '(9,&( ',$*���&20� RI
WKH &21),*�6<6 ILOH� WKH ',$*07���(;(� DQG WKH ',$*07���'$7 ILOHV� ,I
WKH GLDJQRVWLF VWDUW XS PHQX GRHV QRW DSSHDU DIWHU LQSXWWLQJ WKH ',$*07��
FRPPDQG� YHULI\ WKDW WKRVH ILOHV KDYH EHHQ ORDGHG�
7KH VWDUWXS PHQX KDV WKH IROORZLQJ DSSHDUDQFH�
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9(56,21 ����

�� 5($' 12'(·6 67$786
�� '803 7+( 0(025<
�� 6(7 &200(17
�� (&+2%$&. 7(67
�� %52$'&$67 7(67
�� &21),*85$7,21

(QWHU \RXU UHTXLUHPHQW�
3UHVV >(6&@ NH\ WR H[LW�

,I WKH 1&' DQG %&' /('V LQGLFDWH WKDW D WLPHG�RXW QRGH LV IXQFWLRQLQJ VXLW�
DEO\� EXW WKH VWDWXV UHDG WHVW LQGLFDWHV DQ HUURU DW WKLV QRGH� WKHQ YHULI\ WKDW
WKH FDEOHV DUH FRQQHFWHG SURSHUO\� 7KH\ VKRXOG EH FRQQHFWHG IURP 6/� RI
RQH QRGH WR 6/� RI WKH QH[W�
7KH VWDWXV UHDG WHVW ZLOO FKHFN DQ\ VSHFLILHG QRGH� RU DQ\ UDQJH RI QRGHV� ,W
GLVSOD\V WKH SRZHU VXSSO\ VWDWXV RI D QRGH� DQG RWKHU LQIRUPDWLRQ DV KDV
EHHQ VSHFLILHG IURP WKH 'LDJQRVWLF VWDUWXS PHQX�

�ï� 7KH (FKREDFN 7HVW
7KH PRVW GLIILFXOW QHWZRUN SUREOHPV RFFXU ZKHQ D QRGH LQWHUPLWWHQWO\ KDV
HUURUV� 7KH VWDWXV UHDG WHVW FKHFNV D QRGH·V VWDWXV RQFH� DQG WKXV ZRXOG QRW

7KH (FKREDFN 7HVW 6HFWLRQ �ï�



��

LGHQWLI\ DQ HUURU WKDW RFFXUV RQO\ RQFH RXW RI RQH WKRXVDQG WLPHV� 7KH HFKR�
EDFN WHVW KDV IXQFWLRQV WR LGHQWLI\ WKHVH W\SHV RI HUURUV�

7KLV WHVWV RSHUDWHV E\ VHQGLQJ �. E\WHV RI GDWD WR D VSHFLILHG QRGH DQG WKHQ
FKHFNLQJ LW DJDLQVW ZKDW WKDW QRGH UHWXUQV� $ SURSHUO\ IXQFWLRQLQJ QRGH ZLOO
UHWXUQ H[DFWO\ WKH VDPH GDWD EDFN WR WKH WHVWLQJ QRGH� 7KH WHVWLQJ ZLOO FRQWLQ�
XH RSHUDWLQJ XQWLO LW LV GLVFRQWLQXHG E\ SUHVVLQJ WKH (6& NH\� $ EDG QRGH ZLOO
KDYH PDQ\ WLPHRXW HUURUV� 7KLV PD\ LQGLFDWH WKDW WKH FRQQHFWLRQ KHUH LV EDG�
&KHFN WKLV SRVVLELOLW\ ILUVW�
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1HWZRUN 1R� � 1RGH DGGUHVV �� 2SWLFDO /$1 '�

(QWHU 1HWZRUN 1R� BBBBBB

(QWHU QRGH DGGUHVV RI 'HVW� �

3UHVV >(6&@ NH\ WR H[LW�

�ï� 7KH %URDGFDVW 7HVW
7KLV WHVW IXQFWLRQV E\ VHQGLQJ WKH VDPH GDWD WR DOO QRGHV RI WKH QHWZRUN ORRS
VLPXOWDQHRXVO\� (DFK QRGH ZLOO FRXQW KRZ PXFK GDWD LW KDV UHFHLYHG� $ VWDWXV
UHDG VKRXOG WKHQ EH H[HFXWHG WR GHWHUPLQH KRZ PXFK HDFK QRGH KDV
FRXQWHG� ,I RQH QRGH KDV WRR OLWWOH GDWD� WKH SUREOHP LV KHUH� &KHFN WKDW WKH
FRQQHFWLRQ WR WKLV QRGH LV QRW IDXOW\�

7KH QXPEHU RI EURDGFDVWV DQG WKH LQWHUYDO EHWZHHQ WKH EURDGFDVWV LV GHWHU�
PLQHG IURP WKH WHVW·V VWDUWXS PHQX� 7ZR FRPSXWHUV ZLWKLQ WKH VDPH QHWZRUN
ORRS VKRXOG QRW DWWHPSW WR GR EURDGFDVWV DW WKH VDPH WLPH�




 %52$'&$67 /223 7(67 




1HWZRUN 1R� � 1RGH DGGUHVV �� 2SWLFDO /$1 '�

&ODVV �$�=� �$

&RXQW �0D[  ����� ����
��  $JLQJ� �

,QWHUYDO �0D[  ����� ��
� >���PVHF@ �

�����������������������������������������������������

6WDUW ��������� ��������

6HQG ��������� ��������

6WRS ��������� ��������
3UHVV >(6&@ NH\ WR H[LW�

,I WKH QHWZRUN DSSHDUV WR KDYH D QRGH ZLWK LQWHUPLWWHQW SUREOHPV� WKLV WHVW LV
WKH EHVW RQH WR LGHQWLI\ LW� 7KH VXVSHFWHG QRGH FDQ WKHQ EH DGGUHVVHG ZLWK
WKH HFKREDFN WHVW� 7KH DGYDQWDJH RI WKH EURDGFDVW WHVW RYHU WKH HFKREDFN
WHVW LV WKDW DOO QRGHV LQ WKH QHWZRUN GR QRW QHHG GR EH WHVWHG RQH E\ RQH WR
ILQG WKH EDG RQH�

7KH %URDGFDVW 7HVW 6HFWLRQ �ï�
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$SSHQGL[ $
6WDQGDUG 0RGHOV

1DPH 0RGHO
/LQH 6HUYHU 6����ï/68��ï��(
1HWZRUN 6XSSRUW %RDUG DQG VRIWZDUH 6����ï16%��ï(
1HWZRUN 6XSSRUW %RDUG IRU ),7 ),7��ï,)���
1HW /LQN 8QLW IRU &���� &����+� &����+ &���ï617��ï9�
1HW /LQN 8QLW IRU &���+ &���+ï617��
1HWZRUN 6HUYLFH 8QLW 6����ï168$�ï��(
1HWZRUN %ULGJH 6����ï168ï*�ï��(
2SWLFDO�)LEHU &DEOH
2SWLFDO�)LEHU &DEOH &RQQHFWRUV

&RQWDFW 20521 UHSUHVHQWDWLYH IRU LQIRUPDWLRQ



��

$SSHQGL[ %
6SHFLILFDWLRQV

&RPPXQLFDWLRQ 0HWKRG 7RNHQ ULQJ �Q�Q FRPPXQLFDWLRQ�
7UDQVPLVVLRQ UDWH �0 ESV
7UDQVIHU PHWKRG 0DQFKHVWHU FRGH�EDVHEDQG
'LVWDQFH EHWZHHQ QRGHV 0D[� � NP �� NP ZLWK UHSHDWHU�
7UDQVPLVVLRQ OLQH 2SWLFDO�)LEHU &DEOH� ZLWK RU ZLWKRXW SRZHU IHHGHU OLQHV
0HVVDJH OHQJWK �. E\WHV
1XPEHU RI QRGHV 0D[LPXP ��� � � /LQH 6HUYHU 8QLW
1RGH W\SHV &�VHULHV 6<60$& 1HW /LQN 8QLW

3&�$7 ZLWK 1HW 6XSSRUW %RDUG

%ULGJH

1HW 6HUYLFH 8QLW

�V\QFKURQRXV�DV\QFKURQRXV� ���� ESV PD[�� IXOO GXSOH[� � VHULDO SRUWV�8QLW�

1XPEHU RI QHWZRUNV 0D[� �� QHWZRUNV ZLWK GLUHFW FRQQHFWLRQ XVLQJ EULGJH
(UURU KDQGOLQJ $XWRPDWLF ORRSEDFN DQG 1RGH E\SDVV ZLWK /RFDO 3RZHU 6XSSO\ 8QLW
$PELHQW 7HPSHUDWXUH 6WRUDJH 7HPSHUDWXUH� ï��� WR ���&

2SHUDWLQJ 7HPSHUDWXUH� �� WR ���&
+XPLGLW\ �� WR ��� 5+ QRQ�FRQGHQVLQJ
'XVW 0XVW EH UHODWLYHO\ GXVWïIUHH
$WPRVSKHUH 0XVW EH UHODWLYHO\ IUHH IURP FRUURVLYH JDVHV
3RZHU UHTXLUHPHQWV 1HWZRUN 6XSSRUW %RDUG� 3RZHU LV VXSSOLHG IRUP /RFDO 3RZHU 6XSSO\ RU SRZHU

VXSSO\ RI FRPSXWHU�

1HWZRUN 6HUYLFH 8QLW� 3RZHU LV VXSSOLHG IURP /RFDO 3RZHU 6XSSO\ RU SRZHU VXSSO\
UDWHG DW � $ �� 9'& PD[�

/LQH 6HUYHU 8QLW� ��� $ �� 9'& PD[�

%DVLF FRPPXQLFDWLRQ IXQFWLRQV &RPPXQLFDWLRQ EHWZHHQ QRGHV� EURDGFDVWLQJ� &RPPXQLFDWLRQ SURWRFRO FRQYHUVLRQ�
EDXG UDWH FRQYHUVLRQ ZLWK 168� &RGH FRQYHUVLRQ �(%&',&� $6&,,� -,6�� -,6�� ZLWK
168
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$SSHQGL[ &
6RIWZDUH )LOHV

7KH IROORZLQJ ILOHV DUH XVHG E\ 6<60$& 1HW�

6RIWZDUH )XQFWLRQ
&3B�����&20 &RPSXWHU %,26 GULYHU
'*,2;�&20 'DWDJUDP VHUYLFH GULYHU
',$*���&20 'LDJQRVWLF VHUYLFH GULYHU
1$0(���&20 1DPH VHUYLFH GULYH
',$*���&20 'LDJQRVWLF IRU ORRS VWDWXV
/7(67�(;( /RRS WHVW VWDWXV
'*68%�2%- ,QWHUIDFH WR %$6,&$ IRU GDWDJUDP VHUYLFH
'*68%�%,1 ,QWHUDFH WR RWKHU ODQJXDJHV



��

*ORVVDU\

DUHD FRPSXWHU $ IDFWRU\ FRPSXWHU XVHG WR FRQWURO DXWRPDWLRQ RYHU D ZLGH DUHD� 7KLV DUHD LV
XVXDOO\ RQO\ RQH SDUW RI D ODUJHU IDFWRU\�

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

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

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

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $
ELW KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV
21 DQG 2))� $ ELW LV RQH ELQDU\ GLJLW�

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

&HQWURQLFV ,QWHUIDFH 3K\VLFDO GHVLJQ RI FDEOH FRQQHFWRU DOORZLQJ D SDUDOOHO GHYLFH VXFK DV D SULQW�
HU WR EH DWWDFKHG WR WKH ),7�

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

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

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

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

GDWD OLQN $OORZV IRU WKH FRQQHFWLRQ RI XS WR �� 3&V LQ D 6\VWHP ZKHUH HDFK LV FRQWULE�
XWLQJ LQIRUPDWLRQ WR D FRPPRQ PHPRU\ DUHD� 'DWD OLQNV PD\ EH HVWDEOLVKHG
LQ WKH /5 DQG�RU '0 PHPRU\ DUHDV�

GHEXJJLQJ 7KH SURFHVV RI FKHFNLQJ IRU HUURUV LQ D SURJUDP�

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

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

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



*ORVVDU\

��

KH[DGHFLPDO 1XPEHU V\VWHP XVHG WR UHSUHVHQW QXPEHUV LQ EDVH �� ZLWK GLJLWV
����������$�%���)�

KRVW FRPSXWHU $ FRPSXWHU WKDW LV XVHG WR WUDQVIHU GDWD WR RU UHFHLYH GDWD IURP D 3& LQ D
+RVW /LQN V\VWHP� 7KH KRVW FRPSXWHU LV XVHG IRU GDWD PDQDJHPHQW DQG
RYHUDOO V\VWHP FRQWURO� +RVW FRPSXWHUV DUH JHQHUDOO\ VPDOO SHUVRQDO RU EXVL�
QHVV FRPSXWHUV�

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

/$1 $Q DFURQ\P IRU ORFDO DUHD QHWZRUN�

/2$' LQVWUXFWLRQ 6WDUWV WKH RSHUDWLRQ RI D OLQH RI SURJUDPPLQJ� (DFK QHZ OLQH RII WKH EXV EDU
KDV DQ DGGUHVV QXPEHU� D /' LQVWUXFWLRQ� DQG D UHOD\ QXPEHU�

ORFDO DUHD QHWZRUN $ QHWZRUN FRQVLVWLQJ RI QRGHV RU SRVLWLRQV LQ D ORRS RU WUXQN DUUDQJHPHQW�
(DFK QRGH FDQ EH DQ\ RQH RI D QXPEHU RI GHYLFHV� 7KLV NLQG RI QHWZRUN XVX�
DOO\ RSHUDWHV RYHU D VPDOO DUHD VXFK DV D JURXS RI RIILFHV RU D IDFWRU\ IORRU�

06ï'26 2SHUDWLQJ V\VWHP WKDW PDQ\ FRPSXWHUV XVH IRU LQWHUQDO IXQFWLRQLQJ� 7KH ),7
KDV 06ï'26 RQ LWV KDUG GLVN DOORZLQJ WKH VDPH ODGGHU VXSSRUW VRIWZDUH
ZULWWHQ RQ D *3& RU SHUVRQDO FRPSXWHU WR UXQ RQ WKH ),7�

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

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

3/& 6HH 3&�

3RZHU 6XSSO\ ,Q 20521 WHUPLQRORJ\ D 8QLW WKDW PRXQWV WR D %DFNSODQH LQ D 5DFN 3&� ,W
SURYLGHV SRZHU DW WKH YROWDJH UHTXLUHG E\ WKH RWKHU 8QLWV RQ WKH 5DFN�

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

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

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

56ï��� LQWHUIDFH $Q LQGXVWU\ VWDQGDUG FRQQHFWRU IRU VHULDO FRPPXQLFDWLRQV�

56ï��� LQWHUIDFH $Q LQGXVWU\ VWDQGDUG FRQQHFWRU IRU VHULDO FRPPXQLFDWLRQV�

VFDQ WLPH 7KH WRWDO WLPH LW WDNHV WKH 3& WR SHUIRUP LQWHUQDO RSHUDWLRQV� L�H�� UHVHW WKH
ZDWFKGRJ WLPHU� UHDG WKH SURJUDP� UHFHLYH LQSXW GDWD� VHQG RXWSXW GDWD� DQG

,%0 3&�;7 RU $7� RU
FRPSDWLEOHV



*ORVVDU\

��

H[HFXWH LQVWUXFWLRQV� 6FDQ WLPH LV PRQLWRUHG E\ WKH ZDWFKGRJ WLPHU ZLWKLQ WKH
3&� DQG LI LW WDNHV ORQJHU WKDQ D FHUWDLQ VSHFLILHG DPRXQW RI WLPH� DQ HUURU
PHVVDJH PD\ EH JHQHUDWHG� RU WKH &38 PD\ MXVW VWRS� 6FDQ WLPHV ZLOO GLIIHU
GHSHQGLQJ RQ WKH FRQILJXUDWLRQ RI WKH V\VWHP�

V\VWHP FRQILJXUDWLRQ 7KH DUUDQJHPHQW LQ ZKLFK 8QLWV LQ D 6\VWHP DUH FRQQHFWHG� 7KLV WHUP UHIHUV
WR WKH FRQFHSWXDO DUUDQJHPHQW DQG ZLULQJ WRJHWKHU RI DOO WKH GHYLFHV QHHGHG
WR FRPSULVH WKH 6\VWHP� ,Q 20521 WHUPLQRORJ\� V\VWHP FRQILJXUDWLRQ LV
XVHG WR GHVFULEH WKH DUUDQJHPHQW DQG FRQQHFWLRQ RI WKH 8QLWV FRPSULVLQJ D
&RQWURO 6\VWHP WKDW LQFOXGHV RQH RU PRUH 3&V�

V\VWHP GLVNV )ORSS\ GLVNV FRQWDLQLQJ 06ï'26 DQG RWKHU LQIRUPDWLRQ WKH FRPSXWHU XVHV
IRU LQWHUQDO IXQFWLRQLQJ�

WRNHQ ULQJ QHWZRUN $ VSHFLDO W\SH RI QHWZRUN ZLWK DOO WKH GHYLFHV RQ WKH QHWZRUN FRQQHFWHG LQ WKH
VKDSH RI D ULQJ� $ VSHFLDO VLJQDO �´WRNHQµ� LV SDVVHG DURXQG WKH ULQJ� DQG
PHVVDJHV DUH FDUULHG RQ WKLV VLJQDO�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURG�
XFW VROG IRU D 3& 6\VWHP� 7KRXJK PRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG
ZLWK WKH ZRUG 8QLW� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D FRO�
OHFWLYH VHQVH DV D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV ZRUG
FOHDU�

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

ZRUG RSHUDQG 7KH QXPHULFDO DGGUHVV RI D ZRUG DOORZLQJ LW WR EH XVHG LQ SURJUDPPLQJ�
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,QGH[

%

%DFNORRS� �

%&' ,QGLFDWRU� �

%,26� ��

%ULGJH� ��

%URDGFDVW 7HVW� ��

%XV\ 7RNHQ� ��

&

&$// &RPPDQG� ��

&,0� �

&RPPXQLFDWLRQ )RUPDW 'LIIHUHQFHV� ��

&21)��� ��� ��

FRQWURO FRPSRQHQWV� �

&RQWURO 6\VWHP� �

&87��� ��

'

'DWD /LQN 7DEOHV� ��

'DWD /LQN 7UDQVPLVVLRQ 7LPHV� ��
&����+�&����+ 6LPSOH[� ��
&���+�&����&����+ 'XSOH[� ��

'DWD 7UDQVIHU 3URFHVVLQJ 7LPH� ��

'DWD 7UDQVIHU 7LPHV� ��
&DEOH /HQJWK� ��
'DWD 7UDQVPLVVLRQ�5HFHSWLRQ 7LPH� ��
'HOD\ DW /LQH 6HUYHU� ��
'HOD\ IRU 2SWLFDO )LEHU &DEOH� ��
'HOD\ 7LPH� ��
'0$ 7UDQVPLVVLRQ 7LPH� ��
1XPEHU 2I 1RGHV� ��
1XPEHU RI 2WKHU 1RGHV :DLWLQJ WR 7UDQVPLW� ��
3HUPLVVLRQ WR 7UDQVPHW 'HWHFWLRQ 7LPH� ��
5HFHSWLRQ '0$ 7LPH� ��
7LPH�1RGH� ��
7RWDO /HQJWK RI /RRS·V &DEOLQJ� ��
7RWDO 1XPEHU RI 1RGHV� ��

'DWDJUDP� ��
%DVLF 5RXWLQHV� ��
)URP %DVLF� ��

'& 3RZHU ,QGLFDWRU� �

'*,2;� ��

'*,2; $1' '*68%� ��

',$*07��� ��

GLVWULEXWHG FRQWURO� �

'RZQVWUHDP 'LUHFWLRQ� �

(

(FKREDFN 7HVW� ��

)
IDFWRU\ FRPSXWHU� �

)UHH 7RNHQ� ��

*

*' ,QGLFDWRU� �

+
+RVW /LQN 8QLW� ��

,
,�) 5RXWLQH IRU 'DWDJUDP 6HUYLFH� ��

,QWHUPLWWHQW (UURUV� ��

,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ� ��

,62� ��

/

/$1� �

/LQH 6HUYHU� �

/RFDO $UHD 1HWZRUN� �

ORFDO DUHD QHWZRUN� �

/7(67� ��

0

0DVWHU 3&� ��

0HVVDJH 3DVVLQJ� ��

1

1&' ,QGLFDWRU� �

1(7%,26� &3����� ��

1HWZRUN &RPPXQLFDWLRQ 6RIWZDUH� ��

1HWZRUN /LQN 8QLW� �

1HWZRUN 6HUYLFH 8QLW� ��

1HWZRUN 6HUYLFH 8QLW·V &RPPDQGV� ��

1HWZRUN 6XSSRUW %RDUG� ��

1RGH� �

1RGH %\SDVV� �

16%� ��

16% 6HWWLQJV� ��
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2
2SHQ 6\VWHPV ,QWHUFRQQHFW� ��

2SWLFDO )LEHU &DEOH� ��

3

3& /LQN� ��

3&ï'26� ��

SURFHVV FRQWURO FRPSXWHU� �

5
5HSHDWHU� �

5RXWLQJ 7DEOH� ��

5RXWLQJ 7DEOHV� ��

575($'� ��

576(7� ��

6

6ODYH 3&� ��

67$7��� ��

6WDWXV 5HDG 7HVW� ��

6\VWHP &RQILJXUDWLRQV� �

7

7RNHQ 5LQJ� �

8

8SVWUHDP 'LUHFWLRQ� �

9

9(5��� ��
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5HYLVLRQ +LVWRU\
6<60$& 1(7
6\VWHP 0DQXDO

$ 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
SUHYLRXV YHUVLRQ�

5HYLVLRQ
FRGH

'DWH 5HYLVHG FRQWHQW

� 2FWREHU ���� 2ULJLQDO SURGXFWLRQ
-DQXDU\ ���� &RQYHUWHG WKH IRUPDW� &RQWHQW UHPDLQV XQFKDQJHG�

(��� 'HFHPEHU ���� &KDQJHG 3& WR 3/&� DQG 0RGXOH WR 8QLW�
3DJH �� 5HIHUHQFHG &9 VHULHV�

3DJH �� $GGHG LQIRUPDWLRQ WR ODVW EXOOHW�

3DJHV � DQG �� 5HIHUHQFHG &9 VHULHV�

3DJH ��� &KDQJHG DUWZRUN�

3DJH ��� 'HOHWHG VHFWLRQ ����

3DJH ��� 5HYLVHG DUWZRUN DQG WH[W�

3DJH ��� 5HYLVHG WH[W�

3DJH ��� 5HYLVHG DUWZRUN�

3DJH ��� ,QVHUWHG D 127( XQGHU VHFWLRQ ����

3DJH ��� 'HOHWHG FDOORXW LQ WKH DUWZRUN�

3DJH ��� 5HYLVHG ,QGH[�
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