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$ERXW WKLV 0DQXDO���
7KLV PDQXDO GHVFULEHV WKH IHDWXUHV DQG RSHUDWLRQ RI WKH 6����ï168 1HWZRUN 6HUYLFH 8QLW� 7KLV 8QLW LV
XVHG WR FRQQHFW VHULDO GHYLFHV RQWR WKH 6<60$& 1HW RSWLFDO ILEHU QHWZRUN� 2WKHU GHYLFHV WKDW PD\ EH
FRQQHFWHG RQWR WKLV QHWZRUN LQFOXGH &ïVHULHV 3&V DQG $7 FRPSDWLEOH FRPSXWHUV�

6HFWLRQ � +DUGZDUH 'HVFULSWLRQ� LQWURGXFHV WKH 6<60$& 1HW /$1 DQG GHVFULEHV KRZ WR VHWXS WKH 1HW�
ZRUN 6HUYLFH 8QLW�

6HFWLRQ � &RPPXQLFDWLRQ� H[SODLQV SURWRFRO IRU /$1 FRPPXQLFDWLRQ DV ZHOO DV WKH SURFHGXUHV IRU UH�
FHLYLQJ DQG WUDQVPLWWLQJ GDWD�

6HFWLRQ � 0HPRU\ &RQILJXUDWLRQ� H[SODLQV KRZ WKH 8QLW·V PHPRU\ LV DOORFDWHG DQG DFFHVVHG�

6HFWLRQ � (UURU 3URFHVVLQJ� GHVFULEHV HUURU PHVVDJHV DQG KRZ WR UHVSRQG WR WKHP�

$SSHQGL[HV� D *ORVVDU\ DQG DQ ,QGH[ DUH ORFDWHG DW WKH EDFN RI WKH PDQXDO�

7KRURXJKO\ IDPLOLDUL]H \RXUVHOI ZLWK WKLV PDQXDO EHIRUH RSHUDWLQJ WKH 1HWZRUN 6HUYLFH 8QLW�
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��� ,QWURGXFWLRQ
7KLV VHFWLRQ LQWURGXFHV WKH 1HWZRUN 6HUYLFH 8QLW DQG WKH 6<60$& 1HW RSWLFDO
ILEHU /$1 �ORFDO DUHD QHWZRUN�� /(' LQGLFDWRUV DQG ',3 VZLWFK VHWWLQJV DUH DOVR
H[SODLQHG

��� 3URGXFW ,QWURGXFWLRQ
7KH 1HWZRUN 6HUYLFH 8QLW LV XVHG WR FRQQHFW VHULDO FRPPXQLFDWLRQ GHYLFHV WR
WKH 6<60$& 1HW /$1� 7KH 8QLW FRQYHUWV EHWZHHQ VHULDO DQG RSWLFDO VLJQDOV
DOORZLQJ D GHYLFH VXFK DV D FRPSXWHU� URERW� RU EDU FRGH V\VWHP� DFFHVV WR
RWKHU GHYLFHV RQ WKH /$1� 7KH 1HWZRUN 6HUYLFH 8QLW LV DYDLODEOH ZLWK WZR
56����& SRUWV RU RQH 56����& DQG RQH 56���� SRUW� 6\QFKURQRXV RU
DV\QFKURQRXV WUDQVPLVVLRQ PD\ EH VHOHFWHG DW VSHHGV IURP ���� WR ����
EDXG�

7KH 1HWZRUN 6HUYLFH 8QLW FDQ EH XVHG WR FRQYHUW EHWZHHQ VHULDO GHYLFHV WKDW
DUH FRPPXQLFDWLQJ ZLWK GLIIHUHQW IRUPDWV VXFK DV (%&',&�-,6� RU ZLWK GLIIHU�
HQW EDXG UDWHV� )RU H[DPSOH� D VHULDO GHYLFH WUDQVPLWWLQJ DW ���� EDXG WR RQH
1HWZRUN 6HUYLFH 8QLW FDQ FRPPXQLFDWH WR DQRWKHU 1HWZRUN 6HUYLFH 8QLW·V VHUL�
DO GHYLFH DW D GLIIHUHQW UDWH� 7ZR VHULDO GHYLFHV FRQQHFWHG WR WZR GLIIHUHQW 1HW�
ZRUN 6HUYLFH 8QLWV GR QRW QHHG WR KDYH WKH VDPH FRPPXQLFDWLRQ VHWWLQJV�

���� ESV 168 6�����

%8))(5

���� ESV168

6<60$& 1HW 'HVFULSWLRQ
7KH 1HWZRUN 6HUYLFH 8QLW SURYLGHV DFFHVV WR D KLJK�VSHHG RSWLFDO ILEHU QHW�
ZRUN� 7KH QHWZRUN XVHV WRNHQ ULQJ DUFKLWHFWXUH� 8S WR ��� QRGHV PD\ EH FRQ�
QHFWHG RQWR WKH QHWZRUN ORRS� 7KLV QXPEHU PD\ EH LQFUHDVHG E\ MRLQLQJ VHSD�
UDWH QHWZRUN ORRSV WRJHWKHU YLD WKH XVH RI %ULGJH 8QLWV� 7UDQVPLVVLRQ VSHHG
EHWZHHQ QRGHV LV �0 ESV� DQG WKH PD[LPXP GLVWDQFH RI WKH QHWZRUN ORRS
ZLWKRXW UHSHDWHUV LV � NP�

2WKHU 6<60$& 1HW
FRPSDWLEOH SURGXFWV
LQFOXGH

7KH 1HWZRUN 6XSSRUW %RDUG� 8VHG IRU FRQQHFWLQJ $7�FRPSDWLEOH FRPSXWHUV�
7KLV SURGXFW LV SDFNDJHG ZLWK VRIWZDUH LPSRU�
WDQW IRU QHWZRUN PDLQWHQDQFH� $ VHSDUDWH ERDUG
LV DYDLODEOH IRU WKH ),7 8QLW�

7KH /LQH 6HUYHU� 8VHG IRU LVVXLQJ DQG PRQLWRULQJ WKH QHWZRUN·V
WRNHQ� 7KH /LQH 6HUYHU PD\ DOVR EH VHW WR IXQF�
WLRQ DV D UHSHDWHU ZKHUH WKH GLVWDQFH RI WKH QHW�
ZRUN QHHGV WR H[FHHG � NP�

7KH 1HW /LQN 8QLW� 8VHG WR FRQQHFW &�VHULHV 3&V�

7KH %ULGJH 8QLW� $OORZV QRGHV RQ VHSDUDWH QHWZRUN ORRSV WR FRP�
PXQLFDWH�



6HFWLRQ �+DUGZDUH 'HVFULSWLRQ

�

$ FRPSOHWH QHWZRUN PD\ LQFOXGH DQ\ FRPELQDWLRQ RI WKHVH GHYLFHV� 7KH IROORZ�
LQJ ILJXUH VKRZV D SRVVLEOH V\VWHP FRQILJXUDWLRQ XVLQJ WKHVH FRPSRQHQWV�

20521 6����

/,1( 6(59(5

2SWLFDO ILEHU

)HHGHU OLQH �ZLUH�

+RVW FRPSXWHU

/RFDO SRZHU VXSSO\

��� 6<60$& 1(7
VXSSRUW ERDUG

��� 1HWZRUN 6HUYLFH 8QLW

��� %ULGJH

��� /LQH VHUYHU

��� 6<60$& 1(7
/LQN 8QLW

&�VHULHV 3&

3&�$7

20521 6����

/,1( 6(59(5

/RFDO SRZHU VXSSO\

��� /LQH VHUYHU

&�VHULHV 3&

3&�$7

��� 6<60$& 1(7
VXSSRUW ERDUG

��� 6<60$& 1(7
/LQN 8QLW

��� 2SWLFDO ILEHU FDEOH

7KH 2SWLFDO )LEHU &DEOH XVHG WR FRQQHFW WKH QRGHV WRJHWKHU KDV WZR ILEHUV�
7KH VHFRQG ILEHU LV XVHG WR SURYLGH D EDFN ORRS SDWK LQ WKH HYHQW RI D EUHDN LQ
WKH FDEOH RU DQ HUURU DW D QRGH� 7KH /RFDO 3RZHU 6XSSO\ LV DQ RSWLRQDO 8QLW
WKDW DOORZV FRPPXQLFDWLRQ WR SDVV WKURXJK D QRGH HYHQ WKRXJK LWV QRUPDO
SRZHU VXSSO\ LV WXUQHG 2))� 7KLV LV FDOOHG WKH 1RGH %\SDVV IXQFWLRQ� %RWK WKH
EDFN ORRS IXQFWLRQ DQG WKH 1RGH %\SDVV IXQFWLRQ DUH IHDWXUHV ZKLFK HQVXUH
WKDW WKH 6<60$& 1HW /$1 UHPDLQV D UHOLDEOH PHGLXP IRU FRPPXQLFDWLRQ�

)RU PRUH LQIRUPDWLRQ FRQFHUQLQJ WKHVH SURGXFWV� 5HIHU WR WKHLU UHVSHFWLYH 2S�
HUDWLRQ 0DQXDOV RU WKH 6<60$& 1HW 6\VWHP 0DQXDO�
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��� *HQHUDO $SSHDUDQFH DQG /(' ,QGLFDWRUV
7KH IROORZLQJ GLDJUDP VKRZV WKH 1HWZRUN 6HUYLFH 8QLW·V IURQW SDQHO�
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/$1 &+� &+� 021,725
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/LW ZKHQ &38
LV UXQQLQJ

/LW ZKHQ
SRZHU LV RQ

7XUQV SRZHU
21 RU 2))

/$1 0RQLWRU /('V
/$1 0RQLWRU /('V GLVSOD\ /$1 FRQQHFWLRQ VWDWH�

9�

1&'

%&'

/LW ZKHQ /RFDO 3RZHU 6XSSO\ LV EHLQJ XVHG

/LW ZKHQ QRUPDO ORRS LV RSHUDWLQJ

/LW ZKHQ EDFN ORRS LV RSHUDWLQJ

&+ � 0RQLWRU /('V
&+ � 0RQLWRU /('V PRQLWRU OLQH VLJQDOV�

56� 6'

5'� &'

([WHUQDO GHYLFH�WR�168

168�WR�H[WHUQDO GHYLFH

&+ � 0RQLWRU /('V
&+ � 0RQLWRU /('V PRQLWRU OLQH VLJQDOV�

021,725 /('V
021,725 /('V GLVSOD\ WKH VWDWXV RI WKH 6HULDO SRUWV�

/(' �

/(' �

/('V �� �� �

%OLQNV ZKHQ VHULDO SRUW � LV LQ XVH

%OLQNV ZKHQ LQGLFDWHV WKDW VHULDO SRUW � LV LQ XVH

&RQWUROOHG E\ VRIWZDUH SURJUDPPLQJ

2)) 2))

� �

2)) 21

21 2))

21 21

'LVSOD\ 0HDQLQJ/(' 1XPEHU

1RUPDO

,�2 HUURU

*HQHUDO HUURU

6\VWHP HUURU

7KH /(' LQGLFDWRUV DOVR DUH XVHG WR GLVSOD\ HUURU VWDWXV� ,I WKH\ DUH OLW DQG WKHLU
VWDWXV GRHV QRW FKDQJH� UHIHU WR 6HFWLRQ � 7URXEOHVKRRWLQJ� WR GHWHUPLQH ZKDW
LV FDXVLQJ WKH HUURU�
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7KH EDFN RI WKH 1HWZRUN 6HUYLFH 8QLW LV XVHG WR FRQQHFW FDEOLQJ DQG DFFHVV
',3 VZLWFKHV� ,W KDV WKH IROORZLQJ DSSHDUDQFH�
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�$ �� 9'&
� � /* )*

6:� &+� &+�

6/� 6/�
5(6(7 6:�
6:
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�� )XVH� 6ORZ�EORZ � $ IXVH�

�� 7HUPLQDO EORFN� *URXQG WKH )* WHUPLQDO DW D UHVLVWDQFH RI OHVV WKDQ
��� W WR SUHYHQW HOHFWULF VKRFN�
*URXQG WKH /* WHUPLQDO DW D UHVLVWDQFH RI OHVV WKDQ
��� W WR LPSURYH QRLVH LPPXQLW\ RU SUHYHQW HOHF�
WULF VKRFN�

�� 5(6(7 VZLWFK� 5HVHWV WKH &38 ZKHQ SUHVVHG

�� 6:�� *HQHUDO�SXUSRVH LQSXW VZLWFKHV �GRZQ LV 21�

�� 1RGH 1R� 6:� 8VHG WR VHW WKH 168 QRGH QXPEHU ��$+ WR �(+
KH[DGHFLPDO�

�� 6/�� 6/�� 8VHG IRU 2SWLFDO )LEHU &DEOH FRQQHFWLRQV �(DFK
KDV QRUPDO DQG EDFN ORRS SDWKV IRU VHQGLQJ DQG
UHFHLYLQJ GDWD� 7KHVH DUH DEEUHYLDWHG 16'� 15'�
%6'� DQG %5'��

�� &1�� /RFDO 3RZHU 6XSSO\ &RQQHFWRU� 8VHG ZKHQ /RFDO
3RZHU 6XSSO\ 8QLW LV XVHG WR SURYLGH 1RGH %\SDVV
IHDWXUH�

��� ',3 6ZLWFK 6HWWLQJV
2Q WKH 1HWZRUN 6HUYLFH 8QLW·V EDFN SDQHO DUH WZR EDQNV RI ',3 VZLWFKHV� 7KH
SLQ DUH LQ WKH 21 SRVLWLRQ ZKHQ WKH\ DUH GRZQ�

����� 6:�
3LQV � DQG � VHW WKH 8QLW·V EDXG UDWH� 7KH IROORZLQJ WDEOH VKRZV SLQ VHWWLQJV IRU
HDFK EDXG UDWH�

3LQ 1XPEHU

2)) 2))

� �

21 2))

2)) 21

21 21

%DXG 5DWH �ESV�

����

����

����

����

3LQ � LV XVHG WR VHOHFW HLWKHU (%&',& �21� RU -,6� �2))��

3LQ � LQLWLDOL]HV WKH 8QLW·V VHWWLQJV� 6HW WKLV SLQ WR 21 WR LQLWLDOL]H�



6HFWLRQ �+DUGZDUH 'HVFULSWLRQ

�

����� 6:�
'HWHUPLQHV WKH W\SH RI KDQGVKDNLQJ XVHG ZLWK WKH VHULDO GHYLFH�V��

3LQV � WKURXJK � DUH XVHG IRU &+��

3LQV � WKURXJK � DUH XVHG IRU &+��

0RVW GHYLFHV XVH DV\QFKURQRXV FRPPXQLFDWLRQ� VR VHW WKH SLQV DFFRUGLQJO\�

7KH 67� DQG 67� VLJQDOV� DUH 6HQG 7LPLQJ VLJQDOV� 7KH 57 LV D 5HFHLYH 7LP�
LQJ VLJQDO� :KHQ D PRGHP ZLOO EH FRQQHFWHG WR WKH 8QLW VHW 67� WR 21� 7KH
VRIWZDUH ZLOO SURYLGH DOO QHFHVVDU\ LQIRUPDWLRQ IRU 67 DQG 57 VLJQDOV�

:KHQ D PRGHP LV QRW XVHG� DV ZKHQ D GHYLFH LV FRQQHFWHG ORFDOO\� WKH 67 DQG
57 VLJQDOV DUH SURYLGHG E\ WKH 1HWZRUN 6HUYLFH 8QLW� 7KHUHIRUH� LQ WKLV VLWXD�
WLRQ 67� DQG 57 VKRXOG EH VHW WR 21�

� �

� �

� �

� �

� �

213LQ

6\QFK�

67�

57� HQDEOHG

1RW XVHG

&KDQQHO 2))

�

� �

� �

� �

6\QFK�

67�

57� HQDEOHG

1RW XVHG

$V\QFK�

67�

57� GLVDEOHG

$V\QFK�

67�

57� GLVDEOHG

��

��

��� 1RGH 1XPEHU 6HWWLQJ
(DFK GHYLFH RQ WKH QHWZRUN QHHGV WR KDYH D XQLTXH QRGH QXPEHU VHW VR WKDW LW
FDQ UHFHLYH GDWD� 7KH QRGH QXPEHU LV VHW XVLQJ WKH URWDU\ ',3 VZLWFKHV RQ WKH
8QLW·V EDFN SDQHO� +H[DGHFLPDO QRWDWLRQ LV XVHG WR VHOHFW RQH RI WKH ��� YDOLG
QXPEHUV �$+ WKURXJK �(+� 7KH OHIW VZLWFK VHWV WKH OHIW�PRVW GLJLW ZKLOH WKH
ULJKW VZLWFK VHWV WKH GLJLW WR WKH ULJKW� 7KH IROORZLQJ GLDJUDP LV DQ H[DPSOH
VKRZLQJ WKH QRGH DGGUHVV VHW WR ��+�

/HIW GLJLW 5LJKW GLJLW

56:�56:�

$IWHU VHWWLQJ WKLV DGGUHVV� UHFRUG LW VR WKDW QR RWKHU QRGHV ZLOO EH VHW WR WKH
VDPH DGGUHVV�

7KH QHWZRUN DGGUHVV LV VHW WR � ZKHQ WKH 8QLW LV VKLSSHG IURP WKH IDFWRU\�
:KHQ RQO\ RQH QHWZRUN ORRS ZLOO EH HVWDEOLVKHG� WKLV QHWZRUN DGGUHVV LV ILQH�
:KHQ WZR RU PRUH QHWZRUN ORRSV ZLOO EH FRQQHFWHG ZLWK %ULGJHV� WKHQ D XQLTXH
QHWZRUN DGGUHVV PXVW EH HVWDEOLVKHG IRU HDFK ORRS� :KHQ WKH 1HWZRUN 6HU�
YLFH 8QLW ZLOO EH DGGHG WR D QHWZRUN RWKHU WKDQ WKH ORRS DGGUHVVHG �� LW PXVW
EH LQLWLDOO\ VHW XS RQ ORRS � DQG WKHQ KDYH LW·V QHWZRUN DGGUHVVHG FKDQJHG E\
LVVXLQJ D FRPPDQG IURP DQ 16% HTXLSSHG FRPSXWHU� 7KHUH LV QR SURYLVLRQ IRU



6HFWLRQ �+DUGZDUH 'HVFULSWLRQ

�

VHWWLQJ D 1HWZRUN 6HUYLFH 8QLW·V QHWZRUN DGGUHVV ZLWK KDUGZDUH VZLWFKHV� 5HI�
HUHQFH WKH 1HWZRUN 6XSSRUW %RDUG 2SHUDWLRQ 0DQXDO RU WKH 6<60$& 1HW
2YHUYLHZ IRU GHWDLOV RQ VHWWLQJ DGGUHVVHV ZLWK VRIWZDUH�

��� ,QWHUQDO 6HWWLQJV
,I WKH WRS FRYHU LV UHPRYHG IURP WKH 1HWZRUN 6HUYLFH 8QLW� VHYHUDO PRUH VHW�
WLQJV FDQ EH PDGH� 7KHVH DUH QRUPDOO\ QRW FKDQJHG RQFH WKH 8QLW KDV EHHQ
VKLSSHG IURP WKH IDFWRU\�

3RZHU 6XSSO\
� � �

�

�

�

��

��

����

�%6 5$0�

�520 ���

�520 ���

�,QWHUQDO 3.*

)URQW 3DQHO

��

6:�

��� � ��

�� 63��� ��� ��� 3RZHU VXSSO\ MXPSHUV

63��� 3LQ IRU SRZHU VXSSO\ WR 6/� �VKRUWHG ZKHQ XVLQJ XSVWUHDP RSWLFDO
PRGXOH��

63��� 3LQ IRU SRZHU VXSSO\ WR 6/� �VKRUWHG ZKHQ XVLQJ GRZQVWUHDP RSWLFDO
PRGXOH��

63��� 3LQ IRU SRZHU VXSSO\ WR 56���� LQWHUIDFH �VKRUWHG ZKHQ XVLQJ WZLVWHG
SDLU FDEOLQJ LQVWHDG RI 6<60$& 1HW·V RSWLFDO ILEHU FDEOLQJ��

1RWH 6KRUW RQO\ WKRVH SLQV FRUUHVSRQGLQJ WR HTXLSPHQW EHLQJ XVHG ZLWK WKH
8QLW� )RU H[DPSOH� LI XVLQJ ERWK WKH XSVWUHDP DQG GRZQVWUHDP RSWLF
PRGXOHV� 63�� DQG 63�� VKRXOG EH VKRUWHG� EXW QRW 63���

�� 63�� �� �� ��� 7UDQVPLVVLRQ 3DWK 6HOHFWLRQ MXPSHUV�

63�� 1RUPDO 6HQG 'DWD �16'��

63�� %DFN 5HFHLYH 'DWD �%5'��

63�� %DFN 6HQG 'DWD �%6'��

63��� 1RUPDO 5HFHLYH 'DWD �15'��

7KH WKUHH WHUPLQDOV RQ HDFK VZLWFK� IURP ULJKW WR OHIW� DUH ODEHOHG �� &� DQG �
UHVSHFWLYHO\� :KHQ XVLQJ 2SWLFDO )LEHU &DEOH� � LV VKRUWHG WR &� ZKHQ XVLQJ
WZLVWHG SDLU FDEOLQJ LQVWHDG RI 6<60$& 1HW·V RSWLFDO ILEHU FDEOLQJ� & LV VKRUWHG
WR �� ,I XVLQJ WKH 1HWZRUN 6HUYLFH 8QLW IRU D QRQ�6<60$& 1HW DSSOLFDWLRQ UH�
TXLULQJ WZLVWHG SDLU FDEOLQJ� EH VXUH WR FKDQJH WKH MXPSHUV LQ VHFWLRQ ��� DOVR�
1RUPDOO\ KRZHYHU� DOO IRXU RI WKHVH VKRXOG KDYH MXPSHUV EHWZHHQ � DQG &�

�� 63�� �� �� 0HVVDJH /HQJWK DQG 5HFHLYH %XIIHU &RXQW MXPSHUV�



6HFWLRQ �+DUGZDUH 'HVFULSWLRQ

�

7KH IROORZLQJ WDEOH VKRZV KRZ WKHVH WKUHH VZLWFKHV DUH XVHG WR YDU\ WKH PD[L�
PXP EXIIHU VL]H DQG QXPEHU RI EXIIHUV� )RU 6<60$& 1HW DSSOLFDWLRQV PHV�
VDJH VL]H VKRXOG EH VHW WR �. E\WHV DQG �� EXIIHUV� 3LQV 63� DQG � VKRXOG EH
VKRUWHG�

� PHVVDJHVV

R

V

R

V

63�

R

R

V

R

63� 63�

R

���� E\WHVR

R

R

V

0D[ 0HVVDJH
/HQJWK

5HFHLYH %XIIHU
&RXQW

V

���� E\WHV���� E\WHV

���� E\WHV

���� E\WHV

���� E\WHV

� PHVVDJHV� PHVVDJHV� PHVVDJHV

�� PHVVDJHV

� PHVVDJHV

� PHVVDJHV

3LQ 1DPH

V� VKRUWHG
R� RSHQ

�� 63�� �� 5HFHLYH 'DWD 7LPLQJ $GMXVWPHQW MXPSHU�

63�� QRUPDO XVH� 63�� EDFN XVH QRUPDOO\ VKRUWHG ZLWK ��

�� 63�� %DWWHU\ %DFN�XS 65$0 6HWWLQJ 3LQ�

:KHQ & DQG �. DUH VKRUWHG� 65$0 LV �. E\WHV� :KHQ & DQG �. DUH VKRUWHG�
65$0 LV �. E\WHV

�� 6:�� 6ZLWFK IRU RSHQLQJ DQG FORVLQJ 3RZHU 2XWSXW WR /LQH &RQQHFWRU�

�� �� &K �� � SLQ )*� 21�2))
�� &K �� �� 9 RXWSXW� 21�2))
�� &K �� ��� 9 RXWSXW� 21�2))
�� &K �� � 9 RXWSXW� 21�2))
�� &K �� � SLQ )*� 21�2))
�� &K �� �� 9 RXWSXW� 21�2))
�� &K �� ��� 9 RXWSXW� 21�2))
�� &K �� � 9 RXWSXW� 21�2))

7KH � 9 RXWSXW FDQ KDQGOH XS WR DERXW ��� P$ SHU FKDQQHO� 7KH �� 9 DQG ���
9 RXWSXW JLYHV D WRWDO RI DERXW ��� P$ SHU FKDQQHO� 1RUPDOO\� RQO\ SLQ � IRU WKH
IUDPH JURXQG VKRXOG EH VKRUWHG� ZKLOH RWKHUV RSHQ �2))��
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��� &RQQHFWLQJ WKH 1HWZRUN 6HUYLFH 8QLW
7KH 1HWZRUN 6HUYLFH 8QLW PD\ EH FRQQHFWHG WR HLWKHU RQH RU WZR VHULDO GH�
YLFHV DQG RQWR WKH 6<60$& 1HW /$1� 7KLV VHFWLRQ H[SODLQV KRZ WR PDNH
WKHVH FRQQHFWLRQV�

,I D 6<60$& 1HW /$1 LV EHLQJ DVVHPEOHG IRU WKH ILUVW WLPH� DQG QRW VLPSO\ DG�
GLQJ WKH 1HWZRUN 6HUYLFH 8QLW WR DQ H[LVWLQJ /$1� UHIHU WR WKH 6<60$& 1HW
6\VWHP PDQXDO IRU DVVHPEO\ GHWDLOV� ,W LV VXJJHVWHG WKDW DVVHPEO\ RI WKH QHW�
ZRUN ORRS EHJLQ ZLWK WKH /LQH 6HUYHU 8QLW� (DFK DGGLWLRQDO 8QLW LV WKHQ DGGHG
VHTXHQWLDOO\ DIWHU YHULI\LQJ SURSHU QHWZRUN WUDQVPLVVLRQ VWDWXV� 7URXEOHVKRRW�
LQJ LV GHFUHDVHG VLJQLILFDQWO\� ,I DGGLQJ WKH 1HWZRUN 6HUYLFH 8QLW WR DQ H[LVWLQJ
QHWZRUN ORRS� IROORZ LQVWUXFWLRQV EHORZ�

$OO 6<60$& 1HW GHYLFHV KDYH WZR RSWLFDO ILEHU SRUWV� RQH ODEHOHG 6/� DQG WKH
RWKHU ODEHOHG 6/�� 6/� IURP DQ DGMDFHQW QRGH VKRXOG EH FRQQHFWHG WR 6/� RI
WKLV 8QLW� /LNHZLVH� 6/� RI WKLV 8QLW VKRXOG EH FRQQHFWHG RQWR 6/� RI DQ DGMD�
FHQW QRGH� ,I 6/� IURP D QRGH LV FRQQHFWHG GLUHFWO\ WR 6/� RI DQRWKHU QRGH�
WKHQ HUURUV ZLOO RFFXU� 7KLV LV D FRPPRQ PLVWDNH�

7KH 1HWZRUN 6HUYLFH 8QLW FDQ XVH HLWKHU LWV RZQ SRZHU VXSSO\ RU WKH /RFDO
3RZHU 6XSSO\ 8QLW� 7KH /RFDO 3RZHU 6XSSO\ LV DQ RSWLRQ WKDW DOORZV WKLV QRGH
WR EH SRZHUHG 2)) ZLWKRXW GLVUXSWLQJ WKH QRUPDO SDWK RI GDWD WKURXJK WKLV QHW�
ZRUN QRGH� :KHQ XVLQJ D /RFDO 3RZHU 6XSSO\� UHIHU WR WKH IROORZLQJ GLDJUDP�

�'&�'& FRQYHUWHU��'LRGH�

/RFDO
3RZHU
6XSSO\

�

�

�

�

�

�

�,1 287�
� 9 �7R ORRS
FRPPXQLFDWLRQ
VHFWLRQ�

��� WR ��� 9
6HQVRU GLRGH

�6KRUW�

�)ORDWLQJ�

6*

�,QWHUQDO FLUFXLW VFKHPDWLF�

3RZHU LV VXSSOLHG WR WKH 8QLW SUHIHUHQWLDOO\ IURP WKH /RFDO 3RZHU 6XSSO\ 8QLW�
EXW LI WKLV IDLOV� WKHQ WKH 8QLW·V RZQ SRZHU VXSSO\ ZLOO VXSSO\ SRZHU�
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��

&DEOH &RQVWUXFWLRQ
7KH WZR '%��� SRUWV RQ WKH EDFN SDQHO DOORZ VHULDO GHYLFHV WR EH FRQQHFWHG WR
WKH 1HWZRUN 6HUYLFH 8QLW� 7KH IROORZLQJ WDEOH VKRZV SLQ DVVLJQPHQWV�

&6

� 6'

� 6*

� 5'

� 56

�

6LJQDO
1DPH

3LQ

6LJQDO JURXQG

7UDQVPLWWHG GDWD

5HFHLYHG GDWD

5HTXHVW WR VHQG

6LJQDO
$EEUHY�

6LJQDO
'LUHFWLRQ

� '5

�� (5

� &'

&OHDU WR VHQG

'DWDVHW 5HDG\

(TXLSPHW UHDG\

&DUULHU GHWHFW

���!

!��!

1RWHV

�� 67�

�� 57

�� 67� 6HQG WLPLQJ �

� 9� �� 9

6HQG WLPLQJ �

5HFHLYH WLPLQJ

����

!��!

����

����

����

����

����

!��!

0RGHP 57

����

5HIHUHQFH OHYHO IRU GDWD VLJQDOV

6HULDO ELW VWUHDP VHQW WR 8QLW

6HULDO ELW VWUHDP UHFHLYHG E\ WKH '7( IURP
WKH 8QLW

+LJK OHYHO LQGLFDWHV WKH 8QLW LV UHDG\ WR
DFFHSW GDWD IURP WKH '7(

6RIWZDUH GHSHQGDQW

+DUGZDUH�ZLVH XVXDOO\ ,,,

6RIWZDUH GHSHQGDQW

:KHQ FRPPXQLFDWLRQV FRQWURO GHYLFH GL�
UHFWO\ DWWDFKHG� 67� DQG 57 DUH SURYLGHG
E\ WKH 168

8VHG ZKHQ PRGHP FRQQHFWHG

6HOHFWHG E\ LQWHUQDO �DERXW �� P$�

9��� ��� 9 ���� 6HOHFWHG E\ LQWHUQDO �DERXW �� P$�

�� 9� � 9 ���� �$ERXW ��� P$�

�� 57� 5HFHLYH WLPLQJ 0RGHP 67�

!��!
8VHG ZKHQ PRGHP FRQQHFWHG

��

��

7KH IROORZLQJ GLDJUDPV DUH H[DPSOHV RI KRZ D FDEOH VKRXOG EH DVVHPEOHG LI
WKH 8QLW LV FRQQHFWHG WR '7( �GDWD WHUPLQDO HTXLSPHQW� RU D PRGHP�

6'

&'

6'
5'

&6

'5

6*

&'

67�

56

� �

� �

� �
� �

� �

� �

� �

�� ��
57

�� ��
(5

�� ��

�� ��

'7( 168

8VHG WR VHW 67�

� �
5'� �
56� �

� �
'5

� �
6*� �

� �

�� ��
57

�� ��
(5

�� ��

�� ��

02'(0 168

8VHG WR VHW 67�

5'

6'

56

'5

(5

&'

6*

57



6(&7,21 �
&RPPXQLFDWLRQ

��� 'DWD 3URWRFRO DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *HQHUDO 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +DOI�GXSOH[ RU )XOO�'XSOH[ 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7KH 6+2: &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )ORZ &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1DPHV DQG $GGUHVVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7KH 0$,/ &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH 48,7 &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH (;$0,1( &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH +(/3 &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH ',$* &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��

,QWURGXFWLRQ
7KLV VHFWLRQ ZLOO GLVFXVV WKH VHWWLQJ RI SURWRFROV UHTXLUHG IRU GDWD WUDQVPLVVLRQ�
$OVR GLVFXVVHG KHUH DUH WKH FRPPDQGV WKDW FDQ EH LVVXHG WR WKH 1HWZRUN 6HU�
YLFH 8QLW IURP D FRPSXWHU RQ WKH 6<60$& 1HW QHWZRUN�

��� 'DWD 3URWRFRO DQG 6HWWLQJV
7KH 1HWZRUN 6HUYLFH 8QLW FRPPXQLFDWHV LQ DFFRUGDQFH ZLWK WKH ,62 PRGHO RI
26, DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

7&3 8'3 �GDWDJUDP VHUYLFHV�

,3 �,QWHUQHW 3URWRFRO�

56����& DQG�RU 56���
'ULYHU 3URWRFRO +DQGOHU

168

7UDQVSRUW /D\HU

1HWZRUN /D\HU

'DWDOLQN /D\HU

3K\VLFDO /D\HU

',$*

/D\HUV LQ WKH 168

:KHQ FRPPXQLFDWLQJ ZLWK RWKHU QRGHV RQ WKH 6<60$& 1HW� VWDQGDUG GDWD�
JUDP FRPPXQLFDWLRQ LV XVHG� 'DWDJUDPV DUH �.�E\WH SDFNHWV RI LQIRUPDWLRQ
SDVVHG EHWZHHQ QRGHV RI WKH QHWZRUN ORRS FRPSRVHG RI D KHDGHU DQG GDWD�
7KH DGGUHVV RI WKH GHVWLQDWLRQ LV LQFOXGHG LQ WKH KHDGHU RI HDFK SDFNHW� 7KH
SDFNHW ZLOO WKHQ EH UHFHLYHG E\ WKH SURSHU QRGH� 7KH �����E\WH GDWD SRUWLRQ RI
WKH GDWDJUDP PD\ EH LQ HLWKHU $6&,, RU ELQDU\� 'DWDJUDPV KDYH WKH DGYDQWDJH
RI EHLQJ ODUJHO\ LQGHSHQGHQW RI WKH QHWZRUN FRQQHFWLRQ SURWRFRO RU VSHHG RI
WKH QRGH� 7KH GLVDGYDQWDJH LV WKDW HYHQ LI WKH GDWD LV QRW UHFHLYHG IRU VRPH
UHDVRQ� WKH VHQGLQJ QRGH KDV QR ZD\ RI NQRZLQJ WKLV� )RU PRUH LQIRUPDWLRQ�
UHIHU WR WKH 6<60$& 1HW 6\VWHP 0DQXDO�

7KH 8QLW SHUPLWV FRPPXQLFDWLRQ EHWZHHQ PDQ\ NLQGV RI VHULDO GHYLFHV DQG
6<60$& 1HW QRGHV� EXW WUDQVPLVVLRQ SURWRFRO PXVW EH VHW EHIRUH WUDQVPLV�
VLRQ�

7UDQVPLVVLRQ SURWRFROV LQFOXGH DV\QFKURQRXV �+'/&�6'/&� DQG V\QFKURQRXV
������ ����� ����� ���� ESV�� 7KH VSHFLILFV RI WKH GDWD IRUPDW GLIIHU GHSHQG�
LQJ RQ WKH SURWRFRO� EXW DV D JHQHUDO UXOH D UHTXHVW SRUWLRQ DQG GDWD LV VHQW
7KURXJK WKH QHWZRUN ZKHQ WUDQVPLWWLQJ� DQG DQ DQVZHU SRUWLRQ DQG GDWD IURP
WKH QHWZRUN LV UHFHLYHG�

7LPLQJ 1RWHV
$ FRPSXWHU HTXLSSHG ZLWK D 1HWZRUN 6XSSRUW %RDUG FDQ FRPPXQLFDWH ZLWK D
VHULDO GHYLFH FRQQHFWHG WR WKH 1HWZRUN 6HUYLFH 8QLW� &RPPXQLFDWLRQ IURP WKH
FRPSXWHU WR WKH 1HWZRUN 6HUYLFH 8QLW FDQ FURVV QHWZRUN EULGJHV� 7LPH UH�
TXLUHG IRU D PHVVDJH WR EH VHQW IURP D FRPSXWHU� DFURVV D QHWZRUN %ULGJH� WR
WKH 1HWZRUN 6HUYLFH 8QLW·V VHULDO GHYLFH LV GHWHUPLQHG DV IROORZV� $ �.�E\WH
PHVVDJH IURP WKH FRPSXWHU WR WKH %ULGJH UHTXLUHV � PV� &URVVLQJ WKH %ULGJH
IURP /$1� WR /$1� UHTXLUHV �� PV� DQG WKLV WLPH GRHV QRW YDU\ ZLWK WKH VL]H
RI WKH PHVVDJH� )URP WKH %ULGJH WR WKH 1HWZRUN 6HUYLFH 8QLW WKHQ WDNHV
DQRWKHU � PV� ,W WDNHV �� PV WR FRQYHUW WKH VLJQDO WR VHULDO FRGH� 7UDQVPLVVLRQ
WLPH IURP WKH 1HWZRUN 6HUYLFH 8QLW WR WKH VHULDO GHYLFH LV WKHQ GHSHQGHQW RQ
WKH EDXG UDWH FKRVHQ� $ �.�E\WH PHVVDJH DW ���� EDXG UHTXLUHV DERXW � VH�
FRQGV DFURVV D %ULGJH�
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'0$ �GLUHFW PHPRU\ DFFHVV� LV XVHG WR GLUHFW PHVVDJHV WKURXJK WKH 8QLW� 6H�
ULDO FRPPXQLFDWLRQ LV JHQHUDOO\ WKH VORZHVW SDUW RI 6<60$& 1HW WUDQVIHUV� ,W LV
EHVW WR VHQG D IHZ PHVVDJHV� ZDLW IRU D UHVSRQVH� DQG UHSHDW WKLV SURFHVV XQ�
WLO ILQLVKHG WUDQVPLWWLQJ� 7KH 8QLW·V 6<60$& 1HW VLGH KDV � VHQG EXIIHU DQG ��
UHFHLYH EXIIHUV� DQG PHVVDJHV DUH SURFHVVHG RQH DW D WLPH� 2Q WKH VHULDO SRUW
VLGH� PHVVDJHV DUH WUDQVIHUUHG LQ ��E\WH XQLWV�

����� *HQHUDO 6HWWLQJV
$Q DV\QFKURQRXV�QR�SURWRFRO VHWWLQJ XVHV VWDUW DQG VWRS ELWV WR GHWHUPLQH
ZKHUH FKDUDFWHUV VWDUW DQG VWRS� $ ´FKDUDFWHUµ FRXOG EH D OHWWHU� VSDFH� GLJLW� RU
RWKHU V\PERO XVHG WR UHSUHVHQW GDWD� 7KLV DV\QFKURQRXV�QR�SURWRFRO VHWWLQJ LV
W\SLFDOO\ XVHG EHWZHHQ 3&V DQG ORZ�VSHHG SULQWHUV� EHWZHHQ WZR 3&V� RU LQ
VRPH FDVHV EHWZHHQ D KRVW DQG LWV WHUPLQDOV� :KHQ XVLQJ WKH ´QR�SURWRFROµ
VHWWLQJ� GHOLPLWHU FKDUDFWHUV� VXFK DV FDUULDJH UHWXUQ� PXVW EH GHILQHG WR LQGL�
FDWH WKH ERXQGDU\ EHWZHHQ VWULQJV RU OLQHV�

7KH 1HWZRUN 6HUYLFH 8QLW DFFHSWV VHYHQ FRPPDQGV� DQG KDV D IXQFWLRQ VLPL�
ODU WR '*,2; RQ WKH 1HWZRUN 6XSSRUW %RDUG VRIWZDUH� 6(7 LV XVHG WR HVWDEOLVK
VHWWLQJV IRU WKH FRPPXQLFDWLRQ SDUDPHWHUV XVHG DW WKH 8QLW� ,W KDV WKH IROORZ�
LQJ IRUPDW�

)RUPDW� 6(>W@ SDUDPHWHU � SDUDPHWHU �

3DUDPHWHUV
3DUDPHWHU �

)� IORZ FRQWURO

1� SRUW QDPH

5� FRPPXQLFDWLRQV PRGH

6� VSHHG

,� LQLWLDOL]DWLRQ

/� QXPEHU RI ELWV� SDULW\� VWRS ELWV

7� PRQLWRU WLPHU

+� GHYLFH RXWSXW GHOLPLWHU

&� GHYLFH LQSXW GHOLPLWHU

SDUDPHWHU �

6 ����� 6SHHG

/ �1�� 1XPEHU RI ELWV� SDULW\�VWRS ELWV

) ;� )ORZ FRQWURO

1 680�� ��������� 3RUW QDPH DQG DGGUHVV

5 ,� &RPPXQLFDWLRQV PRGH

7 ��� 0RQLWRU WLPHU

+ &5� 'HYLFH LQSXW GHOLPLWHU

& �)� 'HYLFH RXWSXW GHOLPLWHU
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)RU PRUH LQIRUPDWLRQ FRQFHUQLQJ 6+2: FRPPDQG UHIHU WR 6HFWLRQ ����� 7KH
6+2: &RPPDQG� 2WKHU DYDLODEOH FRPPDQGV DUH VKRZQ LQ WKH IROORZLQJ GLD�
JUDP�

6KRZ

0DLO

6HW

4XLW

'LDJQRVWLF

&RPPDQG $EEU� )XQFWLRQ

"

([DPLQH

0

' 'LDJQRVH QRGHV DWWDFKHG WR WKH ORRS

( 4XHU\ DQ\ QDPH·V DGGUHVV

" +HOS

4 (QWHU LGOH PRGH

6( 6HW WKLV QRGH·V SDUDPHUWHUV

6+ 9LHZ WKLV QRGH·V SDUDPHWHUV

7UDQVPLW GDWD

7KH IROORZLQJ H[DPSOHV VKRZ VHWWLQJV IRU HVWDEOLVKLQJ SURWRFRO RQ WKH 1HWZRUN
6HUYLFH 8QLW� :KHQ WKH &57 IURP ZKLFK WKHVH FRPPDQGV DUH EHLQJ VHQW GLV�
SOD\V D ! SURPSW� WKLV LQGLFDWHV WKDW WKH 1HWZRUN 6HUYLFH 8QLW LV LQ WKH UHFHLY�
LQJ VWDWH� :KHQ WKH 
 VKRZV� WKLV LQGLFDWHV WKDW WKH 8QLW LV LQ D WUDQVPLWWLQJ RU
LGOH VWDWH� �:KHQ WKH 8QLW LV VHW WR WKH IXOO�GXSOH[ PRGH LQVWHDG RI WKH KDOI�GX�
SOH[ PRGH� WKHQ QR SURPSW DSSHDUV��

7KH 8QLW ZLOO QRW WUDQVPLW ZKLOH LW LV UHFHLYLQJ� VR WKH 
 ZRUNV IRU ERWK VWDWHV�
7KLV HQVXUHV WKDW WKH GLVSOD\ RI WKH GHYLFH ZLOO QRW EH FRUUXSWHG E\ GDWD FRP�
LQJ LQ RYHU WKH QHWZRUN� )RU PRUH LQIRUPDWLRQ FRQFHUQLQJ WKH WUDQVPLWWLQJ DQG
UHFHLYH VWDWHV� UHIHU WR 6HFWLRQ ����� +DOI�GXSOH[ RU )XOO�'XSOH[ 6HWWLQJV�

([DPSOHV RI XVLQJ 6(7 WR HVWDEOLVK FRPPXQLFDWLRQ SURWRFRO IROORZ�

6HWWLQJ )ORZ &RQWURO
7KLV GHWHUPLQHV LI ;21�;2)) RU D GHOD\ EHWZHHQ WUDQVPLVVLRQV LV XVHG� :LWK
;21�;2)) IORZ FRQWURO� WKH FKDUDFWHUV ;21 ���+� DQG ;2)) ���+� DUH XVHG
WR LQGLFDWH DELOLW\ DQG LQDELOLW\ WR UHFHLYH� UHVSHFWLYHO\� ,Q WKLV FDVH� WKRVH FKDU�
DFWHUV DUH 127 VHQW WR WKH GHVWLQDWLRQ�

,W LV DOVR SRVVLEOH WR VSHFLI\ D GHOD\ EHWZHHQ WUDQVPLVVLRQV DV D PHDQV RI IORZ
FRQWURO� 7KLV GHOD\ YDOXH� ZKLFK LV SDUW RI WKH FRQILJXUDWLRQ LQIRUPDWLRQ KHOG LQ
5$0� FDQ UDQJH IURP � WR � PLQXWHV� 0RUH DERXW WKHVH IORZ FRQWURO FRPPDQGV
FDQ EH IRXQG LQ 6HFWLRQ ����� )ORZ &RQWURO�

!6(7 ) ;

2.
!

&KDQJH 3RUW 1DPH
1DPHV DUH DVVLJQHG WR HDFK RI WKH 8QLW·V WZR VHULDO SRUWV XVLQJ 6(7� 1DPHV
DUH FRPSRVHG RI XS WR HLJKW FKDUDFWHUV ZLWK WKH ILUVW FKDUDFWHU EHLQJ D OHWWHU�
7KH VDPH QDPH PD\ EH JLYHQ WR GLIIHUHQW SRUWV�

!6(7 1 680��

2.
!1

)RU LQIRUPDWLRQ RQ VHWWLQJ WKH SRUW·V DGGUHVVHV� UHIHU WR 6HFWLRQ ����� 1DPHV
DQG $GGUHVVHV�
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6HW &RPPXQLFDWLRQV
0RGH

7KH FRPPXQLFDWLRQ PRGH PD\ EH VHW WR HLWKHU KDOI�GXSOH[ �,� IRU LQWHUDFWLYH� RU
IXOO�GXSOH[ �1�� )RU PRUH LQIRUPDWLRQ UHIHU WR 6HFWLRQ ����� +DOI�GXSOH[ RU )XOO�
'XSOH[ 6HWWLQJV�

!6(7 5 1

2.
!

:KHQ WKH SDUDPHWHUV DUH LQ HUURU� WKH IROORZLQJ LV GLVSOD\HG�

!6(7 %$' ,1)2

3$5$0(7(5 (5525
!

1RWH 7KH / DQG 6 FRPPDQGV GR QRW WDNH HIIHFW XQWLO UHVHW RU QH[W SRZHU�XS�
%\ VHWWLQJ SDUDPHWHU � WR ,� WKH V\VWHP FDQ EH UH�LQLWLDOL]HG�

!6(7 ,

����� +DOI�GXSOH[ RU )XOO�'XSOH[ 6HWWLQJV
7KH 1HWZRUN 6HUYLFH 8QLW FDQ EH DWWDFKHG WR LQWHUDFWLYH GHYLFHV OLNH WHUPLQDOV�
RU IXOO�GXSOH[ GHYLFHV VXFK DV KRVW FRPSXWHUV� 0RGHPV DUH JHQHUDOO\ IXOO�GX�
SOH[� 7KH 6(7 FRPPDQG LV XVHG KHUH WR VSHFLI\ ZKLFK RI WKHVH WZR WUDQVPLV�
VLRQ PRGHV LV WR EH XVHG� 7KH 5 FRPPDQG RI WKH VHFRQG 6(7 SDUDPHWHU
VSHFLILHV ZKHWKHU D KDOI�GXSOH[ RU IXOO�GXSOH[ PRGH ZLOO EH XVHG�

+DOI�GXSOH[ 0RGH
,Q WKLV PRGH� LQSXW IURP WKH GHYLFH LV HFKRHG EDFN� $Q HFKR LV D IHDWXUH WKDW
FDXVHV FKDUDFWHUV HQWHUHG DW D NH\ERDUG WR EH GLVSOD\HG ORFDOO\ RQ \RXU
VFUHHQ�

168

$

$

'(9,&(

7KH WUDQVPLW DQG UHFHLYH VWDWHV IRU WKH 8QLW DUH LQGLFDWHG E\ D ! RU 
 SURPSW�
7UDQVLWLRQ EHWZHHQ WKH WZR VWDWHV DUH VKRZQ EHORZ�

5HFHLYLQJ
6WDWH

,GOH 6WDWH

,QSXW
IURP
'HYLFH

4XLW FRPPDQG RU
WLPHRXW

3RZHU 21

,Q WKH UHFHLYH VWDWH� WKH SURPSW ´!µ LV RXWSXW E\ WKH 168� ,Q WKLV VWDWH WKH 8QLW
ZLOO UHVSRQG WR FRPPDQGV LVVXHG WR LW E\ RWKHU QHWZRUN GHYLFHV� )RU LQVWDQFH�
WKH XVHU PLJKW HQWHU WKH FRPPDQG�

!0 �������� 6(1'�'$7$���
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7KH LQSXW LV HFKRHG EDFN WR WKH WHUPLQDO IURP ZKLFK LW ZDV LVVXHG�

!4

7KLV FRPPDQG SXWV WKH 168 EDFN LQWR WKH LGOH VWDWH� 7KH IROORZLQJ PHVVDJH
VKRZV GDWD FRPLQJ LQ IURP WKH 168�


0 �������� 5(&(,9(�'$7$����

)XOO�'XSOH[ 0RGH
,QSXW IURP WKH GHYLFH LV QRW HFKRHG LQ WKLV PRGH� 7KH IROORZLQJ GLDJUDP VKRZV
WKH 1HWZRUN 6HUYLFH 8QLW DQG VHULDO GHYLFH FRPPXQLFDWLQJ LQ IXOO�GXSOH[�

168

$ % & '

'(9,&(

; < =

����� 7KH 6+2: &RPPDQG
6+2: LV XVHG WR YLHZ WKH SDUDPHWHUV FXUUHQWO\ VHW RQ WKH 1HWZRUN 6HUYLFH
8QLW� :KHQ LVVXLQJ WKLV FRPPDQG IURP D FRPSXWHU RQ WKH QHWZRUN� W\SH 6+
DIWHU WKH ! SURPSW� )RU H[DPSOH�

!6+

6 ����� 6SHHG

/ �1�� 1XPEHU RI ELWV� SDULW\� VWRS ELWV

) ;� )ORZ FRQWURO

1 680�� ��������� 3RUW QDPH DQG DGGUHVV

5 ,� &RPPXQLFDWLRQV PRGH

7 ��� 0RQLWRU WLPHU

+ &5� 'HYLFH LQSXW GHOLPLWHU

& �)� 'HYLFH RXWSXW GHOLPLWHU

7KHVH FRPPDQGV DUH IXUWKHU H[SODLQHG EHORZ�

�� 6SHHG
2QH RI WKH YDOXHV ����� ����� ���� DQG ���� LV GLVSOD\HG�

�� 1XPEHU RI %LWV� 3DULW\� 6WRS %LWV
1XPEHU RI ELWV LV � RU �� 3DULW\ LV ( IRU HYHQ� 2 IRU RGG� RU 1 IRU QRQH�
DQG VWRS ELWV LV � RU ��

�� )ORZ &RQWURO
; IRU ;21�;2)) IORZ FRQWURO� RU 1 IRU QR IORZ FRQWURO�

�� 3RUW 1DPH DQG $GGUHVV
7KH SRUW·V QDPH LV GLVSOD\HG DV D FKDUDFWHU VWULQJ� DQG LWV DGGUHVV DV DQ
��GLJLW QXPEHU�

�� &RPPXQLFDWLRQ 0RGH
, IRU LQWHUDFWLYH� RU 1 IRU IXOO�GXSOH[�

�� 0RQLWRU 7LPHU
:KHQ LQ UHFHLYH PRGH� LI QR LQSXW LV UHFHLYHG IRU WKH QXPEHU RI VHFRQGV
VSHFLILHG E\ WKLV RSWLRQ� WKHQ WKH V\VWHP DXWRPDWLFDOO\ ZLOO UHYHUW WR LGOH
PRGH� 7KH PD[LPXP VHWWLQJ LV ������ VHFRQGV�
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�� 'HYLFH 2XWSXW 'HOLPLWHU
6SHFLILHV WKH FRGH WUHDWHG DV D GHOLPLWHU IRU SXUSRVHV RI WUDQVPLVVLRQ WR
WKH GHYLFH�

&5� FDUULDJH UHWXUQ
/)� OLQH IHHG
&/� �FDUULDJH UHWXUQ DQG OLQH IHHG
/&� OLQH IHHG DQG FDUULDJH UHWXUQ

�� 'HYLFH ,QSXW 'HOLPLWHU
*LYHV WKH FKDUDFWHU ZKLFK DFWV DV GHOLPLWHU IRU LQIRUPDWLRQ WUDQVPLWWHG
IURP WKH GHYLFH WR WKH 1HWZRUN 6HUYLFH 8QLW� :KHQ WZR FKDUDFWHUV DUH
VSHFLILHG� WKH ILUVW LV WKURZQ DZD\ ZKHQHYHU LW RFFXUV� WKHQ LI WKH QH[W
FKDUDFWHU LQSXW IURP WKH GHYLFH PDWFKHV WKH VHFRQG� LW LV FRQVLGHUHG WR EH
WKH HQG RI WKH OLQH�

����� )ORZ &RQWURO
1HWZRUNV DUH RIWHQ HVWDEOLVKHG ZLWK VHULDO GHYLFHV FRQQHFWHG WR WZR 1HWZRUN
6HUYLFH 8QLWV� 7KH 1HWZRUN 6HUYLFH 8QLW SURYLGHV WKH DELOLW\ WR FRPPXQLFDWH
EHWZHHQ GHYLFHV XVLQJ GLIIHUHQW IORZ FRQWURO� VSHHGV� DQG FRGLQJ� 7KLV LV DF�
FRPSOLVKHG E\ D EXIIHU LQWHUQDO WR WKH 1HWZRUN 6HUYLFH 8QLW� 7KLV IXQFWLRQ LV
OLPLWHG E\ WKH VL]H RI WKH EXIIHU� EXW LQ SULQFLSOH WKLV PHDQV WKH VHQGHU FDQ LJ�
QRUH WKH IORZ FRQWURO VHWWLQJV RI WKH GHVWLQDWLRQ VHULDO GHYLFH�

;21�;2))
6HULDO
GHYLFH �

6����
'HOD\ EHWZHHQ
WUDQVPLVVLRQV

168

6HULDO
GHYLFH �

168

����� 1DPHV DQG $GGUHVVHV
1DPHV DQG DGGUHVVHV DUH DVVLJQHG WR WKH 1HWZRUN 6XSSRUW 8QLW·V SRUWV� 7KH
QDPH LV VSHFLILHG ZLWK WKH 6(7 FRPPDQG� 7KH DGGUHVV LV GHWHUPLQHG E\ WKH
1HW 6HUYLFH 8QLW·V QRGH DGGUHVV DQG SRUW DGGUHVV�

1DPHV DUH FRPSRVHG RI XS WR HLJKW FKDUDFWHUV� DQG WKH ILUVW PXVW EH D OHWWHU�
([DPSOHV LQFOXGH� 168��� 77<���� RU -($1�

$GGUHVVHV DUH ��GLJLW QXPEHUV XQLTXH ZLWKLQ D JLYHQ QHWZRUN� 7KH � GLJLWV DUH
FRPSRVHG RI WKH QHWZRUN� QRGH DQG SRUW QXPEHUV DV VKRZQ EHORZ�

3RUW DGGUHVV
1RGH DGGUHVV
1HWZRUN DGGUHVV

�'HFLPDO QXPEHU�[[ [[[[ [[

$Q DGGUHVV FDQ EH DQ\ GHFLPDO QXPEHU IURP �� WR ��� 7KH 8QLW LV VHW DW WKH
IDFWRU\ WR QHWZRUN ��� 6HWWLQJV PXVW EH LQLWLDOO\ PDGH IURP ZLWKLQ WKH 8QLW·V
RZQ QHWZRUN� EXW FDQ WKHQ EH FKDQJHG IURP D FRPSXWHU ORFDWHG RQ DQRWKHU
QHWZRUN ORRS� 6HQGLQJ GDWD WR RWKHU QHWZRUNV YLD D EULGJH UHTXLUHV D URXWLQJ
WDEOH� 6HWWLQJV IRU WKH 1HWZRUN 6HUYLFH 8QLW DUH VWRUHG LQ 65$0� VR WKH\ DUH
VDYHG HYHQ DIWHU SRZHU KDV EHHQ WXUQHG 2))� )RU PRUH LQIRUPDWLRQ RQ URXWLQJ
WDEOHV� UHIHU WR WKH 6<60$& 1HW 6\VWHP 0DQXDO�

7KH QRGH DGGUHVV LV VHW E\ WKH URWDU\ ',3 VZLWFKHV RQ WKH EDFN RI WKH 8QLW�
7KH SRUW DGGUHVV LV DOZD\V �� RU ���
([DPSOHV�
�������� 1HWZRUN ��� QRGH ����� SRUW ��
�������� 1HWZRUN ��� QRGH ����� SRUW ��
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��� 7KH 0$,/ &RPPDQG
7KLV FRPPDQG LV XVHG WR VHQG GDWD WR D VSHFLILHG QHWZRUN DGGUHVV� 7KHUH LV
QR FRQILUPDWLRQ RI WKH WUDQVPLVVLRQ ZLWK WKLV FRPPDQG� ,WV IRUPDW LV DV IROORZV�

0>DLO@ SDUDPHWHU � SDUDPHWHU �

3DUDPHWHUV
SDUDPHWHU �� DGGUHVV� GHVWLQDWLRQ DGGUHVV
SDUDPHWHU �� GDWD� GDWD WR WUDQVPLW �XS WR ���� E\WHV�

)RU H[DPSOH� LQSXWWLQJ !´0 �������� +(//2�µ ZRXOG VHQG WKH PHVVDJH +(/�
/2� WR WKH GHVWLQDWLRQ ZLWK QHWZRUN DGGUHVV ��� QRGH DGGUHVV �� DQG SRUW DG�
GUHVV ��

,I WKH SDUDPHWHUV DUH VSHFLILHG LQFRUUHFWO\� WKH IROORZLQJ HUURU PHVVDJH LV GLV�
SOD\HG� 
3$5$0(7(5 (5525

,Q LGOH VWDWH �DV LQGLFDWHG E\ WKH 
�� GDWD UHFHLYHG RYHU WKH QHWZRUN ZLOO EH VHQW
IURP WKH 1HWZRUN 6HUYLFH 8QLW WR WKH GHYLFH�


0 �������� :,//.200(1

7KH PHVVDJH :,//.200(1 KDV EHHQ UHFHLYHG IURP WKH VWDWLRQ ZLWK QHWZRUN
DGGUHVV ��� QRGH DGGUHVV ��� DQG SRUW DGGUHVV ��

��� 7KH 48,7 &RPPDQG
7KLV FRPPDQG LV XVHG WR TXLW WKH UHFHLYLQJ PRGH� LQGLFDWHG E\ WKH ! SURPSW�
DQG HQWHU WKH LGOH�UHFHLYH PRGH� LQGLFDWHG E\ WKH 
� 7KH 4 FRPPDQG KDV QR
SDUDPHWHUV�

7KH KDOI�GXSOH[ PRGH HQWHUV WKH UHFHLYLQJ PRGH ZKHQHYHU WKHUH LV DQ LQSXW�
DQG LW WKHQ GLVSOD\V WKH ! SURPSW� +RZHYHU� LQ IXOO�GXSOH[ PRGH QR SURPSW LV
VHQW DQG FRQVHTXHQWO\� WKLV FRPPDQG LV QRW DSSOLFDEOH LQ WKH IXOO�GXSOH[ PRGH�

$Q H[DPSOH RI WKH FRPPDQG� !4�

��� 7KH (;$0,1( &RPPDQG
7KLV FRPPDQG LV XVHG WR TXHU\ WKH DGGUHVV RI VRPH QRGH EDVHG RQ LWV QRGH
DGGUHVV� ,WV IRUPDW LV DV IROORZV�

(>[DPLQH@ SDUDPHWHU

3DUDPHWHUV
SDUDPHWHU� QDPH

)RU H[DPSOH� LQSXWWLQJ !µ( 680��µ ZRXOG UHWXUQ WKLV PHVVDJH�


1 680�� ��������

7KLV LQGLFDWHV WKDW WKH DGGUHVV RI WKH QRGH QDPHG 680�� LV RQ QHWZRUN DG�
GUHVV ��� QRGH DGGUHVV ����� DQG RQ SRUW ��� ,I PXOWLSOH QRGHV RQ WKH ORRS
KDYH WKH VDPH QDPH� RQO\ WKH DGGUHVV RI WKH ILUVW RQH IRXQG ZLOO EH GLVSOD\HG�

:KHQ (;$0,1( KDV EHHQ DFFHSWHG LQ IXOO�GXSOH[ PRGH� QR DGGLWLRQDO (;�
$0,1( FRPPDQGV FDQ EH DFFHSWHG XQWLO WKH ILUVW LV FRPSOHWH� ,I RWKHU FRP�
PDQGV DUH JLYHQ WKH\ ZLOO EH LJQRUHG�

��� 7KH +(/3 &RPPDQG
7KLV FRPPDQG LV XVHG WR GLVSOD\ D OLVW RI FRPPDQGV DYDLODEOH WR WKH 1HWZRUN
6HUYLFH 8QLW� 7KH IRUPDW RI WKH +HOS FRPPDQG LV µ"µ� 7KHUH DUH QR SDUDPHWHUV
ZLWK WKLV FRPPDQG�
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��� 7KH ',$* &RPPDQG
7KLV FRPPDQG LV XVHG WR GLDJQRVH RWKHU QHWZRUN QRGHV ZLWK RQH RI WKUHH
WHVWV� 7KHVH WHVWV DUH�

�� VWDWXV UHDG�

�� PHPRU\ UHDG�

�� HFKR EDFN�

7KH FRPPDQG ZRUNV E\ VHQGLQJ WKH GHVLUHG WHVW WR D VSHFLILHG QRGH� 7KH1HW�
ZRUN 6HUYLFH 8QLW VKRXOG WKHQ EH UHWXUQHG WR WKH LGOH �
� PRGH� 7KH UHVSRQVH
WR WKH GLDJQRVWLF UHTXHVW LV WKHQ UHWXUQHG� µ/223 (5525µ ZLOO EH GLVSOD\HG LI
WKH QHWZRUN FDQQRW WUDQVPLW WKH GDWD�

7KH IRUPDW RI WKLV FRPPDQG LV DV IROORZV�

'>LDJQRVWLF@ SDUDPHWHU �� SDUDPHWHU �� GDWD

3DUDPHWHUV
3DUDPHWHU ��

$GGUHVV RI QRGH WR EH GLDJQRVHG�

3DUDPHWHU ��

',$* VXEFRPPDQG DV IROORZV�

��� VWDWXV UHDG UHTXHVW
��� PHPRU\ UHDG UHTXHVW
��� HFKR EDFN UHTXHVW

'DWD� �ZKHQ SDUDPHWHU � LV D��

VWDWXV UHDG UHTXHVW� QRQH

PHPRU\ GXPS UHTXHVW� VHJPHQW� DGGUHVV RIIVHW� QXPEHU RI E\WHV� IRUPDW LV
KH[DGHFLPDO� QXPEHU RI E\WHV OHVV WKDQ ���+ �����

HFKR EDFN UHTXHVW� GDWD WR EH HFKRHG �XS WR ���� E\WHV�

PHPRU\ ZULWH UHTXHVW� VHJPHQW� DGGUHVV RIIVHW� QXPEHU RI E\WHV� DQG GDWD WR
ZULWH�ZKHUH QXPEHU RI E\WHV PXVW EH OHVV WKDQ ���+
�����

6WDWXV 5HDG
$VVXPH ZH ZDQW WR SHUIRUP D VWDWXV UHDG WR DGGUHVV ��������� 7KH FRP�
PDQG LV LQSXW ZLWK WKH DGGUHVV DQG WKH FRGH IRU WKLV WHVW� ���

FRPPDQG� !' �������� ��
UHVSRQVH� 
' �������� �� ;;������ ���

7KH ´��µ VKRZV WKH UHVSRQVH WR WKH VWDWXV UHDG� ´;;µ LV WKH UHWXUQ VWDWXV� 1H[W
FRPHV �� E\WHV RI VWDWXV LQIRUPDWLRQ GLVSOD\HG LQ KH[�
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7KH UHWXUQ VWDWXV LV UHSUHVHQWHG IRU DOO GLDJQRVWLF WHVWV ZLWK WKH IROORZLQJ YDO�
XHV�

����������1RUPDO
����������1RGH DGGUHVV HUURU
����������,QYDOLG FRPPDQG
����������0DLQWHQDQFH UHDG HUURU
����������6WDWXV UHDG HUURU
����������0HPRU\ ZULWH HUURU

0HPRU\ 5HDG
$VVXPH ZH ZDQW WR UHDG ��+ E\WHV RI PHPRU\ DW VHJPHQW ����+� RIIVHW
����+ IURP QRGH DGGUHVV ��������� 7KH IROORZLQJ LV LQSXW�

FRPPDQG� !' �������� �� ��������������
UHVSRQVH� 
' �������� �� ;;�������������������$��)����

7KH �� LV WKH UHVSRQVH WR WKH PHPRU\ UHDG� 7KH ;; LV WKH UHWXUQ VWDWXV� 1H[W
FRPHV WKH VHJPHQW� RIIVHW� DQG QXPEHU RI E\WHV UHTXHVWHG� IROORZHG E\ WKH
GDWD LWVHOI�

7KH VHJPHQW� RIIVHW� DQG QXPEHU RI E\WHV DUH DOO JLYHQ DV ��GLJLW KH[DGHFLPDO
YDOXHV� 7KH PD[LPXP QXPEHU RI E\WHV WKDW PD\ EH UHDG LV ���+� RU ����

(FKR %DFN
7KH IROORZLQJ VHVVLRQ VKRZV DQ HFKR EDFN UHTXHVW LVVXHG WR QRGH DG�
GUHVV���������

!' �������� �� $%&'()

' �������� �� $%&'()

7KH �� UHSUHVHQWV WKH UHVSRQVH WR WKH HFKR EDFN UHTXHVW� 7KH LQIRUPDWLRQ IRO�
ORZLQJ LV WKH HFKRHG EDFN GDWD�



6(&7,21 �
0HPRU\ &RQILJXUDWLRQ
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,QWURGXFWLRQ

7KLV VHFWLRQ ZLOO H[SODLQ KRZ WKH 1HWZRUN 6HUYLFH 8QLW·V PHPRU\ LV DOORFDWHG
DQG DFFHVVHG� 7KH LQWHUQDO RSHUDWLRQV RI WKH 8QLW ZLOO EH H[SODLQHG�

��� 0HPRU\ 0DS 2YHUYLHZ
7KH 1HWZRUN 6HUYLFH 8QLW·V DYDLODEOH PHPRU\ LV GLYLGHG LQWR QLQH DUHDV� (DFK
RI WKHVH DUHDV LV VKRZQ EHORZ ZLWK WKHLU KH[DGHFLPDO DGGUHVVHV�

$GGUHVV 'HVFULSWLRQ

������ WKURXJK ��)))) 520 ��. E\WHV� ��N: ������� [ �� ��.E\WHV [ ��

������ WKURXJK ���))) %DWWHU\ EDFNïXS 5$0 �. E\WHV

������ WKURXJK ������ 2SWLFDO /$1

������ WKURXJK ������ ,�2 /6,� ����

������ WKURXJK ������ 7LPHU /6,� 060 ��&��ï�*6 �mV� ��� PV SXOVH PD[�
�� VDPH
�� LQSXW FORFN� ����� N+]
��mV SXOVHV� ���ïVHFRQG SXOVHV PD[�

�'���� WKURXJK �'���) &&8�ï5� ����3 +LJKïVSHHG &+ï'0$ RSHUDWLRQ RQO\

�(���� WKURXJK �(���) &&8�ï5� ����3 +LJKïVSHHG &+ï'0$ RSHUDWLRQ RQO\

�)���� WKURXJK �)��)) '0$&/6,ï+'�����
&+ �� RSWLFDO /$1 UHFHLYLQJ
&+ �� RSWLFDO /$1 VHQGLQJ
&+ �� &&8� UHFHLYLQJ
&+ �� &&8� VHQGLQJ

������ WKURXJK ��)))) '5$0 ���. E\WHV� ��� N:

2SHUDWLRQ $UFKLWHFWXUH
7KH RSHUDWLRQ RI WKH 8QLW LV PDQDJHG E\ DQ � 0+] 0RWRUROD ����� FKLS�
7KUHH W\SHV RI PHPRU\ DUH DYDLODEOH�

�� (3520 ��. E\WHV �7ZR ������ FKLSV��

�� 65$0 �. E\WHV �EDWWHU\ EDFNHGïXS�

�� '5$0 ���. E\WHV

'LUHFW PHPRU\ DFFHVV �'0$� LV DYDLODEOH IRU FRPPXQLFDWLRQ SDVVLQJ WKURXJK
WKH 8QLW·V FKDQQHO � VHULDO SRUW� 7KH VHFRQG VHULDO SRUW GRHV QRW KDYH '0$
DFFHVV� 7KH '0$ FRQWUROOHU

 PDQDJHV � FKDQQHOV�

�� &KDQQHO � /$1 UHFHLYLQJ

�� &KDQQHO � &&8� UHFHLYLQJ

�� &KDQQHO � /$1 VHQGLQJ

�� &KDQQHO � &&8� VHQGLQJ

7KHUH DUH WKUHH WLPHUV RSHUDWLQJ LQ WKH 8QLW YLD XVH RI DQ L���� WLPHU� 7LPHUV �
DQG � KDYH DQ LQSXW FORFN IUHTXHQF\ RI ��� 0+=� \LHOGLQJ � PV SXOVHV� 7LPHU
� LV XVHG DV WKH ZDWFKGRJ

 WLPHU� 7LPHU � KDV DQ IUHTXHQF\ RI �����N+]�
\LHOGLQJ �� PV SXOVHV� ,W LV QRUPDOO\ UHVHW HYHU\ � VHFRQG� EXW PD\ EH DG�
MXVWHG WR EH UHVHW HYHU\ � VHFRQGV�
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)LQDOO\� WKHUH LV D VHFRQG L���� FKLS UHVSRQVLEOH IRU ,�2 ZKLFK WKH XVHU PD\
GHWHUPLQH� 3LQ � RI 6:� DQG /(' LQGLFDWRU � DUH XVHG IRU WKLV SXUSRVH� 7KLV
VZLWFK FRXOG EH XVHG DV IROORZV� :KHQ SRZHU LV WXUQHG 21� LI WKH VZLWFK LV 21�
LQFUHPHQW GDWD ZRXOG EH ZULWWHQ LQWR D SDUWLFXODU DUHD RI 5$0� 1RUPDOO\� ZLWK
WKH VZLWFK 2))� WKDW DUHD ZRXOG EH FKHFNHG WR PDNH VXUH WKH GDWD ZDV FRU�
UHFW� ,I WKH GDWD LV QRW FRUUHFW� RQH RI WKH JHQHUDOïSXUSRVH /('V ZRXOG OLJKW�
7KH UHVSRQVLELOLW\ IRU HQVXULQJ FRUUHFW RSHUDWLRQ RI WKH 65$0 OLHV ZLWK WKH VRIW�
ZDUH� 7KHVH FRPSRQHQWV ZRUN WRJHWKHU WR PDQDJH RSHUDWLRQ DV LQGLFDWHG LQ
WKH IROORZLQJ GLDJUDP�

56ï���&

65$0

&38

(3520

'5$0

7LPHU

�0+]

36

3RZHU

2SWLFDO /$1

'0$

&&8�

&&8�

*�3 ,�2

*�3 /('

*�3 6ZLWFK �

�&+

�&+

�� 9'&

� 9'&

����

��. E\WHV

%DWWHU\ EDFNïXS

�. E\WHV

��� . E\WHV

�����

FORFN

6XSSO\

,QWHUIDFH

&RQWUROOHU

+' �����

5�����

5�����

�����

&RQYHUWHU
/HYHO

3RZHU

GRZQVWUHDP

XSVWUHDP

15'

%6'

16'

%5'

1RWH WKDW ERWK WKH RSWLFDO /$1 LQWHUIDFH DQG VHULDO FKDQQHO RQH KDYH GLUHFW
DFFHVV WR '0$�

��� 0HPRU\ 0DS 'HWDLOV
,QIRUPDWLRQ LV SURFHVVHG E\ WKH &38 LQ D KLHUDUFK\� 'LIIHUHQW SLHFHV RI KDUG�
ZDUH KDYH GLIIHUHQW &38 LQWHUUXSW OHYHOV WR DFFHVV WKH &38� ,Q WKH FKDUW EHORZ�
KDUGZDUH SULRULW\ � LV GHILQHG WR KDYH KLJKHVW SULRULW\�

,QWHUUXSW
/HYHO

+DUGZDUH
3ULRULW\

'HVFULSWLRQ

OHYHO � � 7LPHUV � 	 � DUH XVHG DV JHQHUDO SXUSRVH� ZDWFKGRJ WLPHUV� ,Q
QRUPDO SURFHVVLQJ UHVHW HYHU\ � VHFRQG� EXW FDQ VHW WR D PD[L�
PXP RI �V�

/HYHO � � 6DPH DV DERYH�

/HYHO � � 7LPHU �� ,QSXW FORFN RI ��� 0+]� PD[LPXP LQWHUQDO LV ��� PV�

/HYHO � � ,QWHUUXSW IURP RSWLFDO /$1 LV ILQLVKHG

/HYHO � � ,QWHUUXSW IURP &&8�

/HYHO � � ,QWHUUXSW IURP &&8�

/HYHO � � ,QWHUUXSW IURP '0$ FRQWUROOHU

/HYHO � ï 1R LQWHUUXSW
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/HYHOV �� �� � DQG � XVH DXWRPDWLF &38ïLQWHUQDO YHFWRULQJ� ZKLOH OHYHOV �� �
DQG � UHTXLUH HDFK /6, WR JHQHUDWH WKH LQWHUUXSW YHFWRU�

����� *�3 ,�2 :RUG DQG %LW $VVLJQPHQWV
7KH JHQHUDO SXUSRVH ,�2 FLUFXLW LV PDQDJHG E\ DQ L����� 7KH HLJKW ELWV RI WKH
IRXU RGG ZRUGV EHWZHHQ ������ DQG ������ DUH DVVLJQHG DV VKRZQ LQ WKH
GLDJUDP RQ WKH IROORZLQJ SDJH�
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6'52
'�

,16

$GGUHVV

������

5HDG�:ULWH

2SWLFDO /$1 6HOI 1RGH $GGUHVV
7UDQVPLWWLQJ '0$ 5HTXHVW %LW

$�
'�
$�

'�
$�

'�
$�

'�
$�

'�
$�

'� '�
$�

�%RDUG $
,QSXW�

������
�%RDUG %
,QSXW�

������
�%RDUG &
,QSXW�

������
�&RQWURO
2XWSXW�

�5'��:5�

5HDG

5HDG

:ULWH

:ULWH

�� � �9� %�%� ,169� %�%�

������ � �

*HQHUDOïSXUSRVH 6ZLWFK ,QSXW

1RWHV

�2SWLFDO /$1 ,QWHUIDFXVH
8VH�

ORJLFDOO\ LQYHUWHG LQSXW�

�2SWLFDO /$1 ,QWHUIDFH
8VH�

ORJLFDOO\ LQYHUWHG LQSXW
H[FHSW IRU ,16� 9�

%DFN SDQHO 6:� *�3
LQSXW �21 �� 2)) ��

)URQW SDQHO /('V �21
 �� 2)) ��

%RDUG &
�ORZ RUGHU�
3&�ï3&�

*URXS % &RQWURO

&RQWURO :RUOG

�

'� '�'�'�'�'�'� '�

� ��� � � �

2XWSXW�

,QSXW�

%RDUG %
2XWSXW�

,QSXW�

0RGH
6HOHFWLRQ

0RGH ��

� 0RGH �

%RDUG &
�ORZ RUGHU�
3&�ï3&�

*URXS $ &RQWURO

�

�

%RDUG $
�

�

0RGH
6HOHFWLRQ

�

�

R[ 0RGH �

)XQFWLRQ
&RQWURO

%LW VHW�
UHVHW

�

� 0RGH
6HOHFWLRQ

/RFDO
SRZHU
VXSSO\
21

8Sï
VWUHDP
%DFNï
ORRSï
LQJ

'RZQï
VWUHDP
%DFNï
ORRSï
LQJ

,QVHUW
%LW

2XWSXW

,QSXW

,QSXW

2XWSXW

0RGH �

0RGH �
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����� 7LPHU :RUOG DQG %LW $VVLJQPHQWV
7KH WZR JHQHUDO SXUSRVH WLPHUV DQG WKH ZDWFKGRJ WLPHU DUH PDQDJHG E\ DQ
L����� 7LPHUV � DQG � DUH JHQHUDO SXUSRVH WLPHUV� 7KHVH WLPHUV XVH ZRUGV
������ DQG ������ UHVSHFWLYHO\�

7LPHU � LV ZDWFKGRJ WLPHU� ZLWK WKH QRQïPDVNDEOH LQWHUUXSW� 7KLV WLPHU RFFX�
SLHV ZRUG �������

:RUG ������ LV UHVSRQVLEOH IRU WLPHU FRQWURO� ,WV HLJKW ELWV DUH DOORFDWHG DV
VKRZQ LQ WKH IROORZLQJ GLDJUDP�

6&�

%&' FRXQW ��GLJLWV�

6&� 0�5/� 5/� 0� 0� %&'

%&'

�

�

0�

�

�

0�

�

;

�

0�

�

�

�

�

�

5/�

�

�

�

�

5/�

�

�

�

%LQDU\ FRXQW ���GLJLWV�

&RXQW ODWFK RSHUDWLRQ

/6% UHDG�ORDG

0RGH �

0RGH �

0RGH �

0RGH �

0RGH �

0RGH �

06% UHDG�ORDG

/6%�06% UHDG�ORDG�

6&�

�

�

�

�

6&�

�

�

�

&RXQWHU ��

6HH QRWH�

&RXQWHU ��

&RXQWHU ��

� ��

� �

� �;

'� '�'�'�'�'�'� '�

7KH GLDJUDP LQGLFDWHV WKDW PRGHV RWKHU WKDQ � DUH SRVVLEOH� EXW WKH 8QLW XVHV
RQO\ PRGH � DQG LWV OHYHO LQWHUUXSWV GHVFULEHG LQ 6HFWLRQ �ï� 0HPRU\ 0DS 'H�
WDLOV�

����� '0$ :RUG DQG %LW $VVLJQPHQWV
7KH '0$ FRQWUROOHU PDQDJHV DGGUHVV �)���� WKURXJK �)��))� ,W KDV DQ LQWHU�
UXSW OHYHO RI ��

&RQWURO LV PDQDJHG E\ WKH 0RWRUROD +'����� FKLS� ZLWK UHJLVWHUV DVVLJQHG DV
GHVFULEHG EHORZ�
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5($'
:5,

:RUG
/HQJWK

5HJLV�
WHU

$G�
GUHVV

5HJLV�
WHU

$G�
GUHVV

5HJLV�
WHU

$G�
GUHVV

5HJLV�
WHU

$G�
GUHVV

5�: � %<7( &65� )���� &65� )���� &65� )���� &65� )��&�

5 � %<7( &(5� )���� &(5� )���� &(5� )���� &(5� )��&�

5�: � %<7( '&5� )���� '&5� )���� '&5� )���� '&5� )��&�

5�: � %<7( 2&5� )���� 2&5� )���� 2&5� )���� 2&5� )��&�

5�: � %<7( 6&5� )���� 6&5� )���� 6&5� )���� 6&5� )��&�

5�: � %<7( &&5� )���� &&5� )���� &&5� )���� &&5� )��&�

5�: � :25' 07&� )���$ 07&� )���$ 07&� )���$ 07&� )��&$

5�: � :25' 0$5� )���& 0$5� )���& 0$5� )���& 0$5� )��&&

5�: � :25' '$5� )���� '$5� )���� '$5� )���� '$5� )��'�

5�: � :25' %7&� )���$ %7&� )���$ %7&� )���$ %7&� )��'$

5�: � :25' %$5� )���& %$5� )���& %$5� )���& %$5� )��'&

5�: � %<7( 1,9� )���� 1,9� )���� 1,9� )��$� 1,9� )��(�

5�: � %<7( (,9� )���� (,9� )���� (,9� )��$� (,9� )��(�

5�: � %<7( &35� )���' &35� )���' &35� )��$' &35� )��('

5�: � %<7( 0)&� )���� 0)&� )���� 0)&� )��$� 0)&� )��(�

5�: � %<7( ')&� )���� ')&� )���� ')&� )��%� ')&� )��)�

5�: � %<7( %)&� )���� %)&� )���� %)&� )��%� %)&� )��)�

5�: � %<7( *&5� )��)) �ï �ï �ï �ï �ï �ï

����� &&8 :RUG DQG %LW $VVLJQPHQWV
7KH WZR &&8 FKLSV� 0RWRUROD �����3V� PDQDJH LQSXW IURP WKH 8QLW·V VHULDO
SRUWV� 7KH FKLS PDQDJLQJ WKH ILUVW VHULDO SRUW� &&8�� XVHV DGGUHVVHV ������
WKURXJK �(���)� ,W KDV DQ LQWHUUXSW OHYHO RI �� 'DWD KDV DFFHVV WR '0$
WKURXJK WKLV SRUW�

7KH FKLS PDQDJLQJ WKH VHFRQG VHULDO SRUW� &&8�� XVHV DGGUHVVHV �'����
WKURXJK �'���)� ,W KDV DQ LQWHUUXSW OHYHO RI �� '0$ DFFHVV LV QRW DYDLODEOH IRU
GDWD HQWHULQJ WKURXJK WKLV SRUW�

%RWK UHFHLYHG DQG WUDQVPLWWHG GDWD LV KDQGOHG RQ D ILUVWïLQ ILUVWïRXW �),)2� ED�
VLV� 7KH IROORZLQJ GLDJUDP VKRZV 03&& UHJLVWHU ELW DVVLJQPHQWV�

+(;

$GGUHVV/LQHV %LW1XPEHU

+(;
$''5 $� $� $� $� $ � � � � � � � �

�� � � � � � 5'$ (2) � &�
3(55

)5(�
55

529�
51

5$�% 5,'�
/(

5HFHLYHU6WDWXV
5HJLVWHU6WDWXV

�� � � � � � �ï 5'6
5(1

'21
((1

36<
1(1

675
6<1

�$'
&03

5$%
7(1

55(6 5HFHLYHU&RQWURO
5HJLVWHU �5&5�

�� � � � � � 5HFHLYHU'DWD �5[),)2� 5HFHLYHU'DWD
5HJLVWHU �5&5�

�� � � � � � 5HFHLYHG ,QWHUUXSW9HFWRU1XPEHU �5,91� 5HFHLYHU ,QWHUUXSW9HFWRU
1XPEHU5HJLVWHU �5,915�
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7KH VHULDO SRUWV FDQ EH SURJUDPPHG WR UHVSRQG WR WZR VZLWFKHV� PRVW RIWHQ
ZKHQ D PRGHP LV FRQQHFWHG� 7KH VHQG WLPLQJ �67� DQG UHFHLYH WLPLQJ �57�
VLJQDOV XVH WKH WUDQVPLW DQG UHFHLYH SLQV DV VKRZQ LQ WKH QH[W GLDJUDP�
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�23(1�

&&8 7HUPLQDO 6LJQDO 1DPH

56 ���

576

&+ &RQQHFWRU 6LJQDO 1DPH

&76

&6 ���'75

&' ���

'65

'&'

5' ���7;'

57 ����7;&

6' ���5;'

67� ����5;&

57� ����

67� ����

'5 ���

(5 ����

�67��67� 6HOHFWLRQ 6ZLWFK�
�57� 21�2)) 6ZLWFK�
UHTXLUHV VRIWZDUH KDQGOLQJ &&8
/6, 7;2 WHUPLQDO ,�2 VHWWLQJ

����� 2SWLFDO /$1 :RUG DQG %LW $VVLJQPHQWV
7KH 2SWLFDO /$1 LQWHUIDFH LV DVVLJQHG ZRUGV ������ WKURXJK ������� ,Q DGGL�
WLRQ� ZRUGV ������ DQG ������ DUH XVHG IRU VHOI QRGH DGGUHVV DQG /$1 VWDWXV
UHVSHFWLYHO\� 7KH 2SWLFDO /$1 LQWHUIDFH GRHV QRW KDYH D FKLS WR PDQDJH LWV
RSHUDWLRQV� LQVWHDG LW XVHV '0$�

:KHQ GDWD LV WR EH WUDQVPLWWHG IURP WKH 1HWZRUN 6HUYLFH 8QLW RYHU WKH 6<6�
0$& 1HW RSWLFDO /$1� WKUHH SURFHVVHV RFFXU�

�� 7KH GDWD WR EH WUDQVPLWWHG LV PDGH DYDLODEOH WR WKH &38�

�� $ '0$ FRPPDQG LVVXHV WKH VWDUWLQJ PHPRU\ DGGUHVV DQG WKH QXPEHU RI
E\WHV WR WUDQVPLW�

�� 8VH RI '0$ LV LQLWLDWHG�

:KHQ GDWD LV UHFHLYHG RYHU WKH 6<60$& 1HW /$1 WR WKH XQLW� ILIWHHQ �.ïE\WH
UHFHLYH EXIIHUV DUH DYDLODEOH WKDW KDYH DFFHVV WR WKH &38 YLD '0$� 7KH QH[W
IORZ FKDUW LQGLFDWHV WKH SURFHGXUH WKDW RFFXUV GXULQJ UHFHSWLRQ�
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5HDG VWDWXV� FKHFN FDXVH
RI LQWHUUXSW

,QWHUUXSW

,QLWLDWH '0$ SURFHVVLQJ
VWDUWLQJ WUDQVIHU DGGUHVV
QXPEHU RI E\WHV WR WUDQVï
IHU  1� ��. E\WHV�

6WDUW '0$

&KHFN FDXVH RI LQWHUUXSW

&DOFXODWH DPRXQW RI UHï
FHLYHG GDWD XVLQJ UHPDLQï
LQJ WUDQVIHU E\WH FRXQW 1�
�1�ï1��

,QWHUUXSW

(1'

2QO\ RQH LQWHUUXSW LV XVHG E\ WKH 2SWLFDO /$1
LQWHUIDFH� VR WKH LQWHUUXSW LV EDVHG RQ VWDWXV LQIRUï
PDWLRQ�

&KHFN WKH FDXVH �OHYHO ��
,QWHUUXSWV RFFXU LQ WKH IROORZLQJ VLWXDWLRQV�

'DWD VXFFHVVIXOO\ UHFHLYHG DW WKLV VWDWLRQ
7HUPLQDWLRQ RI '0$ WUDQVIHU RI UHFHLYHG GDWD
7HUPLQDWLRQ RI WUDQVPLWWLQJ '0$

7KH QXPEHU RI E\WHV WR WUDQVIHU LV VHW ODUJHU WKDQ
WKH DFWXDO QXPEHU RI UHFHLYHG E\WHV ��. E\WHV
PD[�� 7KH DFWXDO QXPEHU RI E\WHV WUDQVIHUUHG LV
WKDW UHFHLYHG�

7KHUH DUH �� UHFHLYLQJ EXIIHUV� HDFK FDSDEOH RI
KROGLQJ D PHVVDJH RI �. E\WHV�

7KH QXPEHU RI UHPDLQLQJ E\WHV WR EH WUDQVIHUUHG
FDQ EH UHDG IURP WKH '0$ FRQWUROOHU�

7KH &38 LV DFFHVVHG RQ D E\WH EDVLV ZLWK RGG DGGUHVVHV� WKH 168 ZLWK WKH
ORZïRUGHU � ELWV RI '� WR '�� '� WR '�� DUH QRW LQYROYHG LQ SURFHVVLQJ�

&RQWURO 6WDWXV
������� 5HDG�

7KH IROORZLQJ GLDJUDP VKRZV ELW DVVLJQPHQWV IRU ZRUG �������
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,QWHUUXSW

5,(

5HFHLYLQJ LQWHUUXSW

$1'

5',( 7',( 5', 7', 5'( 7'( 5&9,

'� '� '� '� '� '� '� '�

7UDQVPLWWLQJ '0$ HQDEOHG IODJ

5HFHLYLQJ '0$ HQDEOHG IODJ

7UDQVPLWWLQJ '0$ WHUPLQDWLRQ LQWHUUXSW

5HFHLYLQJ '0$ WHUPLQDWLRQ LQWHUUXSW

7UDQVPLWWLQJ '0$ WHUPLQDWLRQ LQWHUUXSW
HQDEOHG IODJ

5HFHLYLQJ '0$ WHUPLQDWLRQ LQWHUUXSW
HQDEOHG IODJ

5HFHLYLQJ LQWHUUXSW HQDEOHG IODJ

$1'$1'

25

�OHYHO ��

'�� '�� '�� '�� DQG '� VKRZ WKH VWDWXV RI IODJV DV VHW E\ FRPPDQGV�

7KH UHFHLYLQJ '0$ WHUPLQDWLRQ LQWHUUXSW DQG VHQGLQJ '0$ WHUPLQDWLRQ LQWHU�
UXSW LQGLFDWH WKH FDXVH RI WKH LQWHUUXSW� 7KH UHFHLYLQJ LQWHUUXSW ELW LV FOHDUHG
ZKHQ WKH UHFHLYLQJ '0$ HQDEOHG IODJ LV VHW�

$Q 2SWLFDO /$1 ,QWHUIDFH HUURU RFFXUV LQ WKH &38 ZKHQHYHU DQ\ RI WKH DERYH
WKUHH LWHPV �'�� '�� RU '�� LV � �21� �

:KHQ WKH LQWHUUXSW HQDEOHG IODJV DUH �� LQWHUUXSWV DUH SURKLELWHG� EXW WKH\ DUH
QRW PDVNHG DQG WKHLU VWDWXV PD\ VWLOO EH VHQVHG�

7KH ELW UHVSRQVLEOH IRU 5,(� 5HFHLYLQJ ,QWHUUXSW (QDEOHG� LV D IODJ ZKLFK HQ�
DEOHV LQWHUUXSWV WR WKH &38 ZKHQ WKH 168 KDV VXFFHVVIXOO\ UHFHLYHG RU EURDG�
FDVW D PHVVDJH DGGUHVVHG WR WKH FXUUHQW QRGH� $ YDOXH RI � LPSOLHV LQWHUUXSWV
DUH HQDEOHG� � LPSOLHV SURKLELWHG�

7KH ELW UHVSRQVLEOH IRU 5',(� 5HFHLYLQJ '0$ 7HUPLQDWLRQ ,QWHUUXSW (QDEOHG� LV
D IODJ ZKLFK HQDEOHV WKH &38 WR EH LQWHUUXSWHG ZKHQ D UHFHLYHG PHVVDJH WR
WKH &38 PHPRU\ LV FRPSOHWH� $ YDOXH RI � LPSOLHV LQWHUUXSWV DUH HQDEOHG� �
LPSOLHV SURKLELWHG�

7KH ELW UHVSRQVLEOH IRU 7',(� 6HQGLQJ '0$ 7HUPLQDWLRQ ,QWHUUXSW (QDEOHG� LV D
IODJ ZKLFK HQDEOHV LQWHUUXSW RI WKH &38 ZKHQ D PHVVDJH WR EH WUDQVPLWWHG KDV
PRYHG IURP WKH &38 PHPRU\ EXIIHU PHPRU\� $ YDOXH RI � LPSOLHV LQWHUUXSWV
DUH HQDEOHG� � LPSOLHV SURKLELWHG�

7KH ELW UHVSRQVLEOH IRU 5',� 5HFHLYLQJ '0$ 7HUPLQDWLRQ ,QWHUUXSW 5HVHW� UH�
VHWV WKH UHFHLYLQJ '0$ WHUPLQDWLRQ LQWHUUXSW WR ��

7KH ELW UHVSRQVLEOH IRU 7',� 6HQGLQJ '0$ 7HUPLQDWLRQ ,QWHUUXSW 5HVHW� UHVHWV
WKH VHQGLQJ '0$ WHUPLQDWLRQ LQWHUUXSW WR ��
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7KH ELW UHVSRQVLEOH IRU 5'(� 5HFHLYLQJ '0$ (QDEOHG� LV D IODJ ZKLFK HQDEOHV
UHFHLYHG GDWD WR EH WUDQVIHUUHG IURP WKH 2SWLFDO /$1 ,QWHUIDFH %XIIHU WR WKH
&38 PHPRU\� $ YDOXH RI � LPSOLHV HQDEOHG� � SURKLELWHG�

7KH ELW UHVSRQVLEOH IRU 7'(� 6HQGLQJ '0$ (QDEOHG� SHUPLWV WUDQVIHU RI GDWD
IURP WKH &38 PHPRU\ WR WKH 2SWLFDO /$1 ,QWHUIDFH·V VHQG EXIIHU� $ YDOXH RI �
LPSOLHV HQDEOHG� � SURKLELWHG�

:KHQ ZRUG ������ LV DVVLJQHG WR ZULWH� ELWV DUH DVVLJQHG LQ WKH VDPH IDVKLRQ
H[FHSW '�� 7KH IROORZLQJ GLDJUDP VKRZV ELW DVVLJQPHQWV IRU ZRUG ������
ZULWH�

5,( 5',( 7',( 5'5 7'5 5'( 7'( ï

'� '� '� '� '� '� '� '�

7UDQVPLWWLQJ '0$ HQDEOHG IODJ

5HFHLYLQJ '0$ HQDEOHG IODJ

7UDQVPLWWLQJ '0$ WHUPLQDWLRQ LQWHUUXSW UHVHW

5HFHLYLQJ '0$ WHUPLQDWLRQ LQWHUUXSW UHVHW

7UDQVPLWWLQJ '0$ WHUPLQDWLRQ LQWHUUXSW
HQDEOHG IODJ

5HFHLYLQJ '0$ WHUPLQDWLRQ LQWHUUXSW
HQDEOHG IODJ

5HFHLYLQJ LQWHUUXSW HQDEOHG IODJ

2SWLFDO /$1 6WDWXV
������� 5HDG�

7KH IROORZLQJ GLDJUDP VKRZV ELW DQG VZLWFK DVVLJQPHQWV IRU ZRUG �������

� � 9� � %� %� ,16 �

'� '� '� '� '� '� '� '�

%DFNORRS 6WDWLRQ

%�

�

�

�

�

%�

�

�

�

�

6WDWLRQ 6WDWXV

1RUPDO

%DFNORRSLQJ XSVWUHDP

/RRS HUURU

%DFNORRSLQJ GRZQVWUHDP

%�

%�

8SVWUHDP
16'

%6'

16'%6'

'RZQVWUHDP

1RWH WKDW %� DQG %� LQ WKH WDEOH DERYH DUH UHYHUVHG IURP WKHLU WUDGLWLRQDO 16%
PHDQLQJV�

,16 JLYHV WKH LQVHUW VWDWXV �� PHDQV LQVHUW�� $OVR� 9� ZLWK WKH YDOXH RI � LQGL�
FDWHV WKDW WKH /RFDO 3RZHU 6XSSO\ 8QLW LV 21� �� �� � DQG � DUH WKH JHQHUDO�
SXUSRVH VZLWFK LQSXWV�

2SWLFDO /$1 &RQWURO
&RPPDQG ������� :ULWH�

7KH IROORZLQJ GLDJUDP VKRZV ELW DQG VZLWFK DVVLJQPHQWV IRU ZRUG �������
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'� '� '� '� '� '� '� '�

,QVHUW 5HVHW

:KHQ WKH LQVHUW IODJ� ,16� KDV WKH YDOXH RI � LW PHDQV WKDW WKH QRGH LV LQ WKH
ORRS DQG FRPPXQLFDWLRQ LV SRVVLEOH� ,W LV FOHDUHG ZKHQ WKH &38 LV SRZHUHG
21�

6HWWLQJ WKH UHVHW �567� ELW WR � UHVHWV WKH VHQG� UHFHLYH� LQWHUUXSW HQDEOH IODJV
DQG WKH '0$ HQDEOH IODJV� 7KH ,16 ELW LV QRW FOHDUHG KRZHYHU�

6HOIïQRGH $GGUHVV
������� 5HDG�

7KH IROORZLQJ GLDJUDP VKRZV ELW DVVLJQPHQWV IRU ZRUG �������

6'ï
�

'� '� '� '� '� '� '� '�

54
��� �� �� �� �� ��

7KH VHOIïQRGH DGGUHVV� ZLWK WKH ELWV UHYHUVHG IURP WKHLU 16% PHDQLQJ� LV JLY�
HQ E\ '� WR '�� '� LV WUHDWHG DV PDVNHG IRU WKLV DGGUHVV�

6'54 �6HQG '0$ 5HTXHVW 6LJQDO ,QSXW� LQGLFDWHV UHTXHVW 21 ZLWK D YDOXH RI
�� 2)) ZLWK D YDOXH RI ��

5HFHLYH 'DWD
������� 5HDG�

2XWSXWWLQJ WKH UHFHLYH '0$ HQDEOHG ELW RI WKH 2SWLFDO /$1·V '0$ FRQWURO FRP�
PDQG�

7KLV ZRUG UHFHLYHV GDWD ZLWKRXW XVLQJ WKH '0$ FRQWUROOHU� 7KH UHDG LV SHU�
IRUPHG ZLWK WKH UHFHLYH '0$ HQDEOHG IODJ RI FRQWURO VWDWXV DIWHU

:KHQ DOO GDWD LV UHDG� WKH UHFHLYH '0$ IODJ GURSV� DQG WKH UHFHLYH '0$ WHU�
PLQDWLRQ LQWHUUXSW IODJ LV VHW�

2QO\ WKH ORZïRUGHU HLJKW ELWV RI WKH GDWD DUH XVHG�

6HQG 'DWD ������� :ULWH�
7KLV ZRUG ZULWHV VHQG GDWD ZLWKRXW LQYRNLQJ WKH '0$ FRQWUROOHU� 7KH ZULWH LV
SHUIRUPHG DIWHU RXWSXWWLQJ WKH VHQG '0$ HQDEOHG FRQWURO ELW FRPPDQG RI WKH
2SWLFDO /$1 ,QWHUIDFH WR WKH '0$� DQG FRQILUPLQJ WKDW WKH '� ELW RI WKH VHOIï
QRGH DGGUHVV �6'54� LV �� 2Q WKH ODVW VHQG GDWD RQO\� WKH KLJKïRUGHU '� ELW LV
VHW WR �� WKH ORZïRUGHU '� WR '� ELWV VHW WR WKH ODVW GDWD� DQG ������ DQG
������ ZRUG DFFHVV LV SHUIRUPHG�

2QO\ WKH ORZïRUGHU HLJKW ELWV RI WKH GDWD DUH XVHG�
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,QWURGXFWLRQ

7KLV VHFWLRQ GHVFULEHV SRVVLEOH HUURU PHVVDJHV DQG KRZ WR UHVSRQG WR WKHP�
(UURU DUH GLYLGHG LQWR WKUHH FDWHJRULHV� V\VWHP HUURUV� ,�2 HUURUV� DQG JHQHUDO
HUURUV�

��� (UURU 7\SH
5HIHU WR WKH IROORZLQJ WDEOH RI HUURUV WR GHWHUPLQH WKH W\SH RI HUURU IURP WKH
/(' VWDWXV�

(UURU 7\SH (UURU /(' 1XPEHU

� � � � � � � �

6\VWHP ,OOHJDO ,QWHUUXSW ï ï ï ï ï - - ï

%XV (UURU ï - ï ï ï - - ï

$GGUHVV (UURU - - ï ï ï - - ï

,OOHJDO ,QVWUXFWLRQ ï ï - ï ï - - ï

=HUR 'LYLGH - ï - ï ï - - ï

&.. ,QVWUXFWLRQ ï - - ï ï - - ï

75$3 ,QVWUXFWLRQ - - ï ï ï - - ï

3ULYLOHJH 9LRODWLRQ ï ï ï - ï - - ï

6SXULRXV ,QWHUUXSW - ï ï - ï - - ï

6\VWHP $UHD $FFHVV ï - ï - ï - - ï

:DWFK 'RJ 7LPHRXW - - ï - ï - - ï

,�2 &38 5HFHLYH (UURU ï ï ï ï ï ï - ï

&38 7UDQVPLW (UURU - ï ï ï ï ï - ï

/223 7UDQVPLW (UURU ï ï - - ï ï - ï

/223 5HFHLYH (UURU - ï - - ï ï - ï

*HQHUDO *HW %ORFN (UURU ï ï ï ï ï - ï ï

,QYDOLG 'DWD 5HFHSWLRQ - ï - ï ï - ï ï

6(1' (UURU �'DWD
'URS�

ï ï ï - ï - ï ï

'DWD /HQJWK (UURU ï ï - - ï - ï ï

1RWH �� /('V ZLWK - DUH OLW�
�� /('V ZLWK ï DUH XQOLW�

��� 6\VWHP (UURUV
:KHQ WKH 168 GHWHFWV D SHUVLVWHQW HUURU� WKH V\VWHP HUURU /('V DUH OLW DQG WKH
8QLW UHVWDUWV� ,Q WKH DEVHQFH RI VRPH KDUGZDUH PDOIXQFWLRQ� WKH 1HWZRUN 6HU�
YLFH 8QLW ZLOO QRW VWRS RSHUDWLRQ�
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:KHQ D V\VWHP HUURU FDXVHV D UHVWDUW� LQIRUPDWLRQ FRQFHUQLQJ WKLV HUURU LV
VWRUHG LQ EDWWHU\ EDFNHGïXS 5$0 LQ D WUDFH EXIIHU� ,W FDQ WKHQ EH H[DPLQHG
XVLQJ D PHPRU\ GXPS� 2GG DGGUHVVHV DUH XVHG ZLWK WKH IRUPDW GHVFULEHG EH�
ORZ�

2IIVHW &RQWHQWV

������ GXPP\

������ FRXQWHU �� WKURXJK ���

������ GXPP\

������ /(' LQIRUPDWLRQ

GXPP\

� /(' LQIRUPDWLRQ

� ï

ï

����))( GXPP\

����))) /(' LQIRUPDWLRQ

,I WKH HUURU LV QRW VHULRXV HQRXJK WR FDXVH D UHVWDUW� LW ZLOO EH VWRUHG LQ D ORJ�
JLQJ EXIIHU� ,W FDQ WKHQ EH H[DPLQHG XVLQJ D PHPRU\ GXPS� $GGUHVV DQG IRU�
PDWV DUH OLVWHG EHORZ�
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2IIVHW :RUG

������ 9HFWRU QXPEHU

������ 5HVHUYHG

������ 5HVHUYHG

������ 5HVHUYHG

�����$ $FFHVV DGGUHVV

�����( &RPPDQG UHJLVWHU

������ 6WDWXV UHJLVWHU

������ 3URJUDP FRXQWHU

������ '�

�����$ '�

�����( '�

������ '�

������ '�

�����$ '�

�����( '�

������ '�

������ $�

�����$ $�

�����( $�

������ $�

������ $�

�����$ $�

�����( $�

����$� 8VHU VWDFN SRLQWHU

����$� 5HVHUYHG

����$� ,QYDOLG LQWHUUXSW FRXQWHU

����$$ 5HVHUYHG

����$& 5HVHUYHG
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&OHDULQJ WKH (UURU 6WDWXV /(' ,QGLFDWRUV
&OHDULQJ WKH (UURU 6WDWXV
/(' ,QGLFDWRUV

7KH /('V ZLOO UHWDLQ WKHLU HUURU VWDWXV VR WKDW WKH HUURU FDQ EH LGHQWLILHG DQG
FRUUHFWHG� 7R UHVHW WKH /('V� WKH 8QLW FDQ EH UHïVWDUWHG� RU PHPRU\ ZULWH FDQ
EH H[HFXWHG IURP D UHPRWH QRGH� VXFK DV D FRPSXWHU VRPHZKHUH RQ WKH ORRS�

��� ,�2 (UURUV
:KHQ DQ HUURU RFFXUV LQ WKH VHULDO GHYLFH FRQQHFWHG WKH 8QLW� RU LQ WKH LQWHU�
IDFH WR WKH 6<60$& 1HW /$1� WKH /('V DUH OLW� ,�2 UHVHW SURFHVVLQJ H[HFXWHG�
DQG H[HFXWLRQ FRQWLQXHV� 7KH /('V PD\ EH WXUQHG 2)) LQ WKH PDQQHU GH�
VFULEHG LQ 6HFWLRQ �ï� 6\VWHP (UURUV�

��� *HQHUDO (UURUV
2WKHU HUURUV DOVR UHVXOW LQ WKH /('V EHLQJ OLW� EXW H[HFXWLRQ FRQWLQXHV� ,QIRUPD�
WLRQ FRQFHUQLQJ WKH HUURU LV VWRUHG ZLWK DGGUHVVHV DQG DQG IRUPDW DV VKRZQ
EHORZ�

2IIVHW &RQWHQWV

������ SRLQWHU

������ EXIIHU VWDUW DGGUHVV

������ EXIIHU HQG DGGUHVV

�����F RYHUIORZ FRXQWHU

������ D VHULHV RI ���E\WH WUDFH SDFNHWV�

�� WDVN ,'

�� SULRULW\

�� HUURU SDUDPHWHU �

�� HUURU SDUDPHWHU �

$� HUURU SDUDPHWHU �

$JDLQ� WKH ODPSV FDQ EH FOHDUHG LQ WKH PDQQHU GHVFULEHG LQ 6HFWLRQ �ï� 6\V�
WHP (UURUV�

��� 5$0 &KHFN
7KH 1HWZRUN 6HUYLFH 8QLW LV LQLWLDOL]HG DFFRUGLQJ WR SDUDPHWHUV VWRUHG LQ 5$0
DV ORQJ DV WKH LQLWLDOL]DWLRQ VZLWFK LV 2))� $V D FKHFN RQ WKH 5$0 FRQWHQWV� D
FKHFNïVXP LV XVHG� ,I WKLV FKHFNïVXP IDLOV WR PDWFK� DOO WKH /('V ZLOO EH OLW�
DQG WKH V\VWHP VWRSV� 7KH VROXWLRQ WR WKLV SUREOHP LV WR ERRW ZLWK WKH LQLWLDOL]D�
WLRQ VZLWFK 21� ZKLFK E\SDVVHV WKH 5$0� DQG WKHQ UHVWRUH WKH 5$0 WR LWV GH�
IDXOW VHWWLQJV� ,I WKLV IDLOV WR VROYH WKH SUREOHP� WKH 5$0 LWVHOI SUREDEO\ QHHGV WR
EH UHSODFHG�
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$ 6WDQGDUG 0RGHOV

/LQH 6HUYHU 6�����/68�����(

1HWZRUN 6XSSRUW %RDUG
DQG VRIWZDUH

6�����16%���(

1HW /LQN 8QLW IRU &����
&����+� &����+

&����617���9�

3ODVWLF�&ODG 2SWLFDO )L�
EHU &DEOH

1HWZRUN 6HUYLFH 8QLW

1HWZRUN %ULGJH 6�����168�*����(

1DPH 0RGHO

1HWZRUN 6XSSRUW %RDUG
IRU ),7

),7���,)���

6�����)+�/�&��7

2SWLFDO )LEHU &DEOH
&RQQHFWRUV

6�����&2&+��0

6�����168$����(

1HW /LQN 8QLW IRU &���+ &���+�617��

6�����&2&)����

6�����&2&)��0

6�����&2&)��)

+�3&) 2SWLFDO )LEHU
&DEOH IRU &���+�617��
RQO\

6�����+&�����



 7KH ODVW ILYH FKDUDFWHUV LQ WKH PRGHO QXPEHU YDU\
GHSHQGLQJ RQ W\SH DQG VL]H RI FDEOH
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% 6SHFLILFDWLRQV

7KH 1HWZRUN 6HUYLFH 8QLW KDV VSHFLILFDWLRQV DV GHVFULEHG EHORZ�

*HQHUDO 6SHFLILFDWLRQV

3RZHU 5DWHG 9ROWDJH� �� 9'&
9ROWDJH 5DQJH� ���� WR ���� 9'&
5DWHG &XUUHQW� ��� PD[�

�� WR ���& DW �� WR ��� 5+

��� [ ��� [ ��� PP

2SHUDWLQJ (QYLURQPHQW

([WHUQDO 'LPHQVLRQV

:HLJKW DSSUR[LPDWHO\ ��� NJ

2SWLFDO /$1 6SHFLILFDWLRQV

&RPPXQLFDWLRQ 0HWKRG 7RNHQ 5LQJ �Q�Q�

0DQFKHVWHU &RGLQJ� EDVH�EDQG PHWKRG

8S WR � NP� H[WHQGDEOH ZLWK UHSHDWHUV RU TXDUW] FDEOLQJ

7UDQVPLVVLRQ 0HWKRG

1HWZRUN 'LVWDQFH

7UDQVPLVVLRQ 0HWKRG 7ZRïILEHU 2SWLFDO )LEHU &DEOH

�0 ESV'DWD 7UDQVPLVVLRQ 6SHHG

(UURU +DQGOLQJ $XWR EDFN ORRS
1RGH E\ïSDVV �EDVHG RQ /RFDO 3RZHU 6XSSO\ 8QLW�

0HVVDJH /HQJWK �. E\WHV

6HQG�5HFHLYH %XIIHU ��. E\WHV� WKXV ZLWK D PHVVDJH OHQJWK RI �.�E\WHV�
EXIIHU FDQ KROG XS WR �� PHVVDJHV

0D[LPXP 1XPEHU RI 1RGHV ��� SHU QHWZRUN ORRS
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*ORVVDU\
$6&,, FRGH >$�PHULFDQ� 6�WDQGDUG� &�RGH IRU� ,�QIRUPDWLRQ� ,�QWHUFKDQJH�@� $ VWDQGDUG

FRPSXWHU FRGH XVHG WR IDFLOLWDWH WKH LQWHUFKDQJH RI LQIRUPDWLRQ DPRQJ
YDULRXV W\SHV RI GDWD�SURFHVVLQJ HTXLSPHQW�

EDXG UDWH 7UDQVIHU VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHP PHDVXUHG LQ ELWV SHU
VHFRQG� )RU H[DPSOH� DQ RSWLFDO VHQVRU PLJKW EH FRQILJXUHG WR VHQG LWV
LQIRUPDWLRQ 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
SURFHVVLQJ XQLW H[HFXWHV WKH SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV
ZLWK H[WHUQDO GHYLFHV� HWF�

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

&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 OLQN $OORZV IRU WKH FRQQHFWLRQ RI XS WR �� 3&V LQ D 1HW /LQN 6\VWHP ZKHUH HDFK LV
FRQWULEXWLQJ LQIRUPDWLRQ WR D FRPPRQ PHPRU\ DUHD� 'DWD OLQNV PD\ EH
HVWDEOLVKHG LQ WKH /5 DQG�RU '0 PHPRU\ DUHDV�

(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
UHSURJUDPPHG�

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
SURYLGH VWDWXV LQIRUPDWLRQ�

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
EXVLQHVV FRPSXWHUV�

,%0 3&�;7 RU $7�
RU FRPSDWLEOHV $ FRPSXWHU WKDW KDV VLPLODU DUFKLWHFWXUH WR� DQG LV ORJLFDOO\ FRPSDWLEOH ZLWK

DQ ,%0 3&�;7 FRPSXWHU� DQG WKDW FDQ UXQ VRIWZDUH GHVLJQHG IRU WKDW
FRPSXWHU�

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

ORFDO DUHD QHWZRUN $ QHWZRUN FRQVLVWLQJ RI QRGHV RU SRVLWLRQV LQ D ORRS DUUDQJHPHQW� (DFK QRGH
FDQ EH DQ\ RQH RI D QXPEHU RI GHYLFHV� 7KLV NLQG RI QHWZRUN XVXDOO\
RSHUDWHV RYHU D VPDOO DUHD VXFK DV D JURXS RI RIILFHV RU D IDFWRU\ IORRU�
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3& $Q DFURQ\P IRU 3URJUDPPDEOH &RQWUROOHU�

3URJUDPPDEOH &RQWUROOHU $ VPDOO� FRPSXWHU�OLNH GHYLFH WKDW FDQ FRQWURO SHULSKHUDO HTXLSPHQW� VXFK DV
DQ HOHFWULF GRRU RU TXDOLW\ FRQWURO GHYLFHV� EDVHG RQ SURJUDPPLQJ DQG
SHULSKHUDO LQSXW GHYLFHV� $Q\ SURFHVV WKDW FDQ EH FRQWUROOHG XVLQJ HOHFWULFDO
VLJQDOV FDQ EH FRQWUROOHG E\ D 3&� 3&V FDQ EH XVHG LQGHSHQGHQWO\ RU
QHWZRUNHG 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
GLVFRQQHFWHG� 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
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�

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\
SURGXFW 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
FROOHFWLYH 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�
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,QGH[

$
$GGUHVV
DQG QDPHV� ��
PHPRU\� ��
QHWZRUN� �

$6&,,� ��

%
%DFN 3DQHO� �

%DFN�XS� EDWWHU\� �

%DFNORRS 6WDWLRQ� ��

%LQDU\� ��

%LW
QXPEHU RI� ��
VWDUW� ��
VWRS� ��� ��

%LW $VVLJQPHQW
&&8 ZRUG� ��
'0$ ZRUG� ��
JHQHUDO SXUSRVH ,�2� ��
RSWLFDO /$1 ZRUG� ��
WLPHU ZRUG� ��

%LW VWUHDP� ��

%ULGJH 8QLW� �

%XIIHU� UHFHLYH� ��

%\SDVV� QRGH� �

&
&DEOH� FRQVWUXFWLRQ� ��

&&8 :RUG� DQG ELW DVVLJQPHQWV� ��

&KDQJH 3RUW 1DPH� ��

&KDQQHO
/(' 0RQLWRU� �
PHPRU\� ��

&KLS� &&8� ��

&RPPDQG
'$,*� ��
(;$0,1(� ��
+(/3� ��
0$,/� ��
2SWLFDO /$1 &RQWURO� ��

48,7� ��
6+2:� ��

&RPPXQLFDWLRQ� JHQHUDO� ��

&RPPXQLFDWLRQ 0RGH 6HW� ��

&RQQHFWLQJ� WKH 1HWZRUN 6HUYLFH 8QLW� �

&RQWURO 6WDWXV� ��

&38
581 LQGLFDWRU� �
UHVHW VZLWFK� �

&38 ,QWHUUXSW /HYHO� ��

&38�,QWHUQDO YHFWRULQJ� ��

'
'DWD 3URWRFRO� ��

'DWDJUDPV� ��

'DWDOLQN /D\HU� ��

'%��� 3RUW� ��

'& 3RZHU 0RQLWRU /('� �

',$*� FRPPDQG� ��

',3� VZLWFK� ��

',3 VZLWFK� �� �
QRGH QXPEHU VHWWLQJ� �

',3 VZLWFK 6:�� �

',3 VZLWFK VHWWLQJV� �

'LRGH� VHQVRU� �

'0$� ��

'0$ �'LUHFW 0HPRU\ $FFHVV�� ��

'0$ :RUG� DQG ELW DVVLJQPHQWV� ��

'5$0� ��

'7( �'DWD 7HUPLQDO (TXLSPHQW�� ��

(
(FKR %DFN� ��

(UURU
JHQHUDO� ��
,�2� �� ��
SURFHVVLQJ� JHQHUDO LQIRUPDWLRQ� ��
6\VWHP� ��
V\VWHP� �

(;$0,1(� FRPPDQG� ��
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)
),7 8QLW� �

)ODJ� ��
,16� ��
LQVHUW� ��
LQWHUUXSW HQDEOHG� ��

)ORZ &RQWURO� ��� ��

)URQW 3DQHO� �
GLDJUDP� �

)XOO�'XSOH[� PRGH� ��

)XOOI�'XSOH[� VHWWLQJV� ��

)XVH� �

*
*�3 ,�2 :RUG %LW $VVLJQPHQW� ��

*HQHUDO (UURU� ��

*HQHUDO 3XUSRVH 7LPHU� ��

*URXS
$� ��
%� ��

+
+DOI�'XSOH[
PRGH� ��
VHWWLQJV� ��

+DUGZDUH� GHVFULSWLRQ� �

+DUGZDUH 3ULRULW\� DQG LQWHUUXSW OHYHO� ��

+(/3� FRPPDQG� ��

+H[DGHFLPDO� �� �� ��� ��

,
,�2� HUURU� �

,�2 (UURU� ��

,QGLFDWRU
&38 581� �
JHQHUDO� �

,QWHUQDO 6HWWLQJV� �

,QWHUUXSW (QDEOHG )ODJ� ��

,QWHUUXSW 9HFWRU� ��

,62 0RGHO� ��

/
/D\HUV LQ WKH 168� ��

/('
&K� 0RQLWRU� �
&K� 0RQLWRU� �
'& SRZHU� �
JHQHUDO� �
/$1 PRQLWRU� �

/(' 6WDWXV� ��

0
0$,/� FRPPDQG� ��

0HPRU\ 0DS
RSHQ DUFKLWHFWXUH� ��
RYHUYLHZ� ��

0HPRU\ 0DS 'HWDLOV� ��

0HPRU\ 5HDG� ��

0RGHP� ��

1
1DPHV $QG $GGUHVVHV� ��

1HWZRUN $GGUHVV� �

1HWZRUN /D\HU� ��

1HWZRUN 6HUYLFH %RDUG� �

1HWZRUN 6HUYLFH 8QLW� FRQQHFWLQJ� �

1HWZRUN V\VWHP GLDJUDP� �

1RGH� E\SDVV IXQFWLRQ� �

1RGH 1R� VZLWFK� �

1RGH 1XPEHU� VHWWLQJ� �

2
2SWLFDO )LEHU &DEOH� �

2SWLFDO /$1 &RQWURO &RPPDQG� ��

2SWLFDO /$1 6WDWXV� ��

2SWLFDO /$1 :RUG� DQG ELW DVVLJQPHQWV� ��

3
3DQHO
EDFN� �
IURQW� �

3DUDPHWHUV� ��

3&
DQG DV\QFKURQRXV�QR SURWRFRO� ��
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&�VHULHV� �

3K\VLFDO /D\HU� ��

3LQ� VHWWLQJV� �

3LQV� �

3RUW 1DPH� &KDQJH� ��

3RZHU 6XSSO\
/RFDO� �� �
/RFDO� FRQQHFWRU� �

3ULRULW\� DQG PHPRU\� ��

3URGXFW ,QWURGXFWLRQ� �

3URWRFRO� ��

4
48,7� FRPPDQG� ��

5
5HDG 6WDWXV� ��

5HDG� 0HPRU\� ��

5HFHLYH %XIIHU� ��

5HFHLYH 'DWD� FRPPDQG� ��

5HVHW 6ZLWFK� &38� �

56����� ��
SRUW� �

56����� SRUW� �

6
6(7� 6HWWLQJ� ��

6HOI� 1RGH $GGUHVV� ��

6HQG 'DWD� ��

6HQVRU� GLRGH� �

6HULDO %LW 6WUHDP� ��

6HULDO &KDQQHO� ��

6HW &RPPXQLFDWLRQV 0RGH� ��

6HWWLQJ� ��
QRGH QXPEHU� �

6HWWLQJ )ORZ &RQWURO� ��

6HWWLQJV
)XOO�'XSOH[� ��
JHQHUDO� ��
+DOI�'XSOH[� ��
LQWHUQDO� �

6+2:� FRPPDQG� ��

6+2:� &RPPDQG� ��

6LJQDOV� WLPLQJ� �� ��

6SHFLILFDWLRQV
JHQHUDO� �
2SWLFDO /$1� �

67� 7LPLQJ 6LJQDO� �

67� 7LPLQJ 6LJQDO� �

6WDUW ELW� ��

6WDWXV 5HDG� ��

6WRS ELW� ��

6ZLWFK
',3� �� �� ��
',3 VHWWLQJV� �
',3� IRU VHWWLQJ QRGH QXPEHU� �
',3� 6:�� �
1RGH 1R�� �
5(6(7� �
6/�� 6/�� �
63�� 63�� 63�� �
63�� 63�� 63�� 63��� �
6:�� �� �

6\VPDF 1(7 GHVFULSWLRQ� �

6\VWHP� ��
EDU FRGH� �
HUURU� �
QHWZRUN� GLDJUDP� �

6\VWHP (UURU� ��

7
7HUPLQDO
)*� �
/*� �

7HUPLQDO %ORFN� �

7LPHU� PHPRU\� ��

7LPHU :RUG� DQG ELW DVVLJQPHQWV� ��

7LPHUV� ��

7LPLQJ� ��

7LPLQJ 6LJQDOV� �
UHFHLYH WLPLQJ �57�� ��
VHQG WLPLQJ �67�� ��

7UDQVSRUW /D\HU� ��

:
:DWFKGRJ 7LPHU� ��

:RUG %LW $VVLJQPHQW� JHQHUDO SXUSRVH ,�2� ��

;
;21�;2))� ��
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0DQXDO 5HYLVLRQ +LVWRU\
7KH PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH
FRYHU RI HDFK PDQXDO�

&DW� 1R� :���ï(�ï�

5HYLVLRQ FRGH

5HYLVLRQ
FRGH 'DWH 5HYLVLRQ FRQWHQW

�

�

-XO\ ����

-XQH ����

2ULJLQDO SURGXFWLRQ

7RWDO UHYLVLRQ RI WH[W DQG JUDSKLFV

5HI� 0DW�

ï

ï
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