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

7KLVPDQXDO GHVFULEHV WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI D 6<60$&&9�VHULHV 6<60$&1(7 /LQN 6\VWHP
DQG LQFOXGHV WKH VHFWLRQV GHVFULEHG EHORZ�

3OHDVH UHDG WKLV PDQXDO FRPSOHWHO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGH EHIRUH DWWHPSW�
LQJ WR LQVWDOO DQG RSHUDWLRQ D 6<60$& 1(7 /LQN 6\VWHP�

6HFWLRQ � SURYLGHV DQ RYHUYLHZ RI 20521 QHWZRUNV IRU )$ V\VWHPV DQG GHVFULEHV WKH EDVLF IHDWXUHV
DQG VHWXS SURFHGXUH RI WKH 6<60$&1(7 /LQN 6\VWHP� 'HWDLOV DUH SURYLGHG LQ WKH UHPDLQLQJ VHFWLRQV RI
WKH PDQXDO�

6HFWLRQ � GHVFULEHV WKH FRPSRQHQWV RI WKH 6<60$& 1(7 /LQN 8QLWV DQG WKH SURFHGXUHV UHTXLUHG WR LQ�
VWDOO WKH 6<60$& 1(7 /LQN 8QLWV�

6HFWLRQ � GHVFULEHV VRPH RI WKH EDVLF IHDWXUHV LQ D 6<60$& 1(7 /LQN 6\VWHP� LQFOXGLQJ WKH EDVLFV RI
GDWD WUDQVPLVVLRQV DQG GDWD OLQNV� 7KLV VHFWLRQ VKRXOG EH UHDG ILUVW EHIRUH SURFHHGLQJ RQ WR GHWDLOV LQ WKH
UHPDLQGHU RI WKH PDQXDO�

6HFWLRQ � GHVFULEHV FRPPXQLFDWLRQV EHWZHHQ QHWZRUN QRGHV DQG SURYLGHV WKH FRPPDQG DQG UHVSRQVH
IRUPDWV IRU &9�PRGH FRPPDQGV� 5HIHU WR6HFWLRQ � 6\VWHPV &RPELQLQJ &�VHULHV DQG&9�VHULHV 3&V IRU
GHWDLOV RQ &�PRGH FRPPDQGV�

6HFWLRQ � GHVFULEHV WKH SURFHGXUHV IRU VHWWLQJ XS DQG FRQWUROOLQJ GDWD OLQNV WR DXWRPDWLFDOO\ H[FKDQJH
GDWD EHWZHHQ QRGHV�

6HFWLRQ � SURYLGHV WKH GHWDLOV RI WKH 5$6 �UHOLDELOLW\� DYDLODELOLW\� DQG VHUYLFHDELOLW\� IXQFWLRQV RI WKH 6<6�
0$& 1(7 /LQN 8QLW� LQFOXGLQJ WKH DXWRPDWLF ORRSEDFNV� QRGH E\SDVVHV� LQWHUQRGH WHVWV� DQG HUURU ORJV�

6HFWLRQ � GHVFULEHV WKH WURXEOHVKRRWLQJ RI WKH 6<60$& 1(7 /LQN 6\VWHP XVLQJ WKH LQGLFDWRUV RQ WKH
6<60$& 1(7 /LQN 8QLW DQG WKH GDWD DYDLODEOH LQ 3& PHPRU\�

6HFWLRQ � GHVFULEHV WKH EDVLF KDUGZDUH LQVSHFWLRQ DQG PDLQWHQDQFH SURFHGXUHV IRU WKH 6<60$& 1(7
/LQN 6\VWHP�

6HFWLRQ � GHVFULEHV SURFHGXUHV UHTXLUHG IRU 6<60$& 1(7 /LQN 6\VWHPV WKDW FRPELQH &�VHULHV DQG
&9�VHULHV 3&V� LQFOXGLQJ WKH &�PRGH FRPPDQGV WKDW DUH XVHG LQ VXFK 6\VWHPV�

$SSHQGL[ $ SURYLGHV D OLVW RI 20521 SURGXFWV XVHG ZLWK 6<60$& 1(7 /LQN 6\VWHPV�

$SSHQGL[ % SURYLGHV WDEOHV RI WHFKQLFDO VSHFLILFDWLRQV�

$SSHQGL[ & SURYLGHV D TXLFN UHIHUHQFH IRU VWDWXVZRUGV DOORFDWHG WR 6<60$&1(7 /LQN8QLWV LQ WKH&38
%XV 8QLW $UHD RI WKH 3&�

$SSHQGL[ ' GHVFULEHV VHWWLQJ XS DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU WR RSHUDWH DV D QRGH RQ D 6<6�
0$& 1(7 /LQN 1HWZRUN�
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6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ SURYLGHV DQ RYHUYLHZ RI20521QHWZRUNV IRU )$ V\VWHPV DQG GHVFULEHV WKH EDVLF IHDWXUHV DQG VHWXS SURFHGXUH
RI WKH 6<60$& 1(7 /LQN 6\VWHP� 'HWDLOV DUH SURYLGHG LQ WKH UHPDLQLQJ VHFWLRQV RI WKH PDQXDO�

��� )$ 6\VWHPV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2YHUYLHZ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HODWLRQVKLS EHWZHHQ 6\VWHPV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6<60$& 1(7 /LQN 6\VWHP )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 1HWZRUN 6HWXS �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ 6<60$& 1(7 /LQN 8QLWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2WKHU 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� )$ 6\VWHPV

����� 2YHUYLHZ
20521·V )$ 6\VWHPV FRPELQH 3URJUDPPDEOH &RQWUROOHUV �3&V� DQG KRVW
FRPSXWHUV LQ RQ�VLWH SURGXFWLRQ FRQWURO QHWZRUNV SURYLGLQJ DGYDQFHG FRQWURO
DQG PDQDJHPHQW FDSDELOLWLHV� 7KH W\SH RI )$ V\VWHP DQG WKH VRIWZDUH UHTXLUHG
LV GHWHUPLQHG E\ WKH DPRXQW RI WUDQVPLVVLRQ GDWD� WKH QXPEHU RI 3&V WR EH
DSSOLHG RQ WKH SURGXFWLRQ OLQHV� DQG WKH NLQG RI FRQWURO RSHUDWLRQ� 20521 WKXV
RIIHUV WKUHH W\SHV RI )$ 6\VWHP WR SURYLGH IRU D ZLGH UDQJH RI QHHGV�
� 6<60$& 1(7 /LQN 6\VWHP
� 6<60$& /,1. 6\VWHP
� 6<60$& %86�� 5HPRWH ,�2 6\VWHP
$OO RI WKHVH V\VWHPV LQFRUSRUDWH XQLTXH IHDWXUHV� 7KH 6<60$& 1(7 /LQN 6\V�
WHP SURYLGHV WKH PRVW FRPSUHKHQVLYH FDSDELOLWLHV DQG FDQ EH HDVLO\ LQWHUFRQ�
QHFWHG ZLWK WKH RWKHU 6\VWHPV LQ YHU\ ODUJH QHWZRUNV DQG LQWHUFRQQHFWHG ZLWK D
FRPSXWHU LQWHJUDWHGPDQXIDFWXULQJ V\VWHP �&,0� IRU HYHQ JUHDWHU FRQWURO FDSD�
ELOLWLHV�
$ W\SLFDO QHWZRUN FRQVLVWV RI WKH IROORZLQJ W\SHV RI GHYLFHV�

,%0 3&�$7 RU &RPSDWLEOH &RQQHFWHG WR D 3& RQ WKH QHWZRUN WR SURJUDP DQG VHW WKH QRGHV RQ WKH QHW�
ZRUNV�

1HWZRUN 6HUYLFH %RDUG �16%� $Q LQWHUIDFH XVHG WR FRQQHFW DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU WR WKH QHW�
ZRUN� 7KH 16% LV LQVHUWHG LQWR DQ H[SDQVLRQ VORW RI WKH FRPSXWHU�

1HWZRUN 6HUYLFH 8QLW �168� $Q LQWHUIDFH XVHG WR FRQQHFW D KRVW FRPSXWHU RWKHU WKDQ DQ ,%0 3&�$7 RU FRP�
SDWLEOH FRPSXWHU WR WKH QHWZRUN�

/LQH 6HUYHU $ GHYLFH ZKLFK JHQHUDWHV D VLJQDO �WRNHQ� IRU WKH QHWZRUN�

%ULGJH $ GHYLFH XVHG WR FRQQHFW WZR QHWZRUNV WRJHWKHU�

3RZHU 6XSSO\ 8VHG WR PDLQWDLQ WKH RSWLFDO WUDQVPLVVLRQ SDWKV RI WKH QHWZRUN�

6<60$&
1(7 /LQN 8QLW

&9�VHULHV
3&

16%� 1HWZRUN 6XSSRUW %RDUG

168� 1HWZRUN 6HUYLFH 8QLW

16%,%0 3&�$7 RU
FRPSDWLEOH

16%

168/LQH 6HUYHU

/RFDO 3RZHU
6XSSO\ 8QLW

/RFDO 3RZHU
6XSSO\ 8QLW

/RFDO 3RZHU
6XSSO\ 8QLW

/RFDO 3RZHU
6XSSO\ 8QLW

/RFDO 3RZHU
6XSSO\ 8QLW

+RVW
FRPSXWHU

/RFDO 3RZHU
6XSSO\ 8QLW

2SWLFDO�ILEHU FDEOH

%DFN ORRS

1RUPDO ORRS

,%0 3&�$7 RU
FRPSDWLEOH

6<60$&
1(7 /LQN 8QLW

&9�VHULHV
3&

,%0 3&�$7 RU
FRPSDWLEOH

%ULGJH

$QRWKHU 6<60$&
1(7 /LQN 1HWZRUN 1RWH $ ORFDO SRZHU VXSSO\ LV UHTXLUHG DW HDFK QRGH WR PDLQ�

WDLQ FRPPXQLFDWLRQV LQ WKH HYHQW RI D 8QLW PDOIXQFWLRQ�

)$ 6\VWHPV 6HFWLRQ ���



�

����� 5HODWLRQVKLS EHWZHHQ 6\VWHPV
2I 20521·V WKUHH )$ 6\VWHPV� WKH 6<60$& 1(7 /LQN 6\VWHP LV WKH KLJKHVW
OHYHO QHWZRUNLQJ V\VWHP� 20521·V WKUHH NLQGV RI )$ 6\VWHPV �6<60$& 1(7�
6<60$& /,1.� 6<60$&%86��� DUH UHODWHG WR HDFK RWKHU DV GHVFULEHG EHORZ�

6<60$& %86�� 7KH 6<60$& %86�� 5HPRWH ,�2 6\VWHP FRQQHFWV D 3& WR UHPRWH ,�2 GHYLFHV
DOORZLQJ GLVWULEXWHG FRQWURO XVLQJ D VLQJOH 3&�

6<60$& /,1. 6\VWHP 7KH 6<60$& /,1.6\VWHP LV XVXDOO\ DPHGLXP�VL]HG QHWZRUN XVLQJ D FRPSDU�
DWLYHO\ ODUJH QXPEHU RI 3&V IRU ODUJH GDWD WUDQVPLVVLRQ� 7KH 6<60$& /,1.
6\VWHP DOORZV WKH QRGHV RQ WKH QHWZRUN WR FRPPXQLFDWH ZLWK HDFK RWKHU ZLWK�
RXW SURJUDPPLQJ YLD GDWD OLQNV� ,I WKH QHWZRUN LV FRQQHFWHG WR DQRWKHU QHWZRUN�
WKH GDWD OLQNV DOORZ FRPPXQLFDWLRQV EHWZHHQ WKH QHWZRUNV�

6<60$& 1(7 /LQN 6\VWHP 7KH 6<60$&1(7 /LQN 6\VWHP LV D /$1 �/RFDO $UHD 1HWZRUN� V\VWHP XVHG IRU
ODUJH GDWD WUDQVPLVVLRQ� %\ FRQQHFWLQJ WKH 6<60$& 1(7 /LQN 6\VWHP WR RWKHU
ORZHU�OHYHO QHWZRUNV� \RX FDQ EH LQ IXOO FRQWURO RI WKH ZKROH SURGXFWLRQ OLQH�

)$ FRPSXWHU

)$ FRPSXWHU

3& %ULGJH

3&

)$ FRPSXWHU)$ FRPSXWHU3&3&

,�2 GHYLFH ,�2 GHYLFH
3HULSKHUDO
GHYLFH

,�2 GHYLFH

6<60$& 1(7 /LQN 6\VWHP
6<60$& 1(7
/LQN 6\VWHP

6<60$& /,1. 6\VWHP

6<60$& %86��
5HPRWH ,�2 6\VWHP

1RWH $ ODUJH KRVW FRPSXWHU RWKHU WKDQ DQ ,%0 3&�$7 �FRPSDWLEOH FRPSXWHU FDQ EH
FRQQHFWHG WR WKH 6<60$& 1(7 /LQN 6\VWHP XVLQJ DQ 168�

��� 6<60$& 1(7 /LQN 6\VWHP )HDWXUHV
7KH 6<60$& 1(7 /LQN 6\VWHP LV D YHUVDWLOH /$1 �/RFDO $UHD 1HWZRUN� WKDW
SURYLGHV WKH IROORZLQJ IHDWXUHV�

2SWLFDO ILEHU FDEOHV DUH XVHG WR FRQQHFW WKH 6<60$& 1(7 /LQN 8QLW DQG RWKHU
QRGHV� ZKLFK ZLOO DOORZ KLJKO\ UHOLDEOH FRPPXQLFDWLRQV ZLWKRXW EHLQJ LQIOXHQFHG
E\ HOHFWULFDO QRLVH� 7KH 6<60$& 1(7 /LQN 8QLW WUDQVPLWV GDWD DV ODUJH DV � NE
DW KLJK VSHHG �� 0ESV��

/DUJH�VFDOH 6\VWHPV 7KH 6<60$& 1(7 /LQN 6\VWHP FDQ LQFOXGH XS WR ��� QRGHV �6<60$& /LQN
8QLWV� 16%V� DQG 168V�� DQG WKH GLVWDQFH EHWZHHQ WZR QRGHV FDQ EH ��� P
PD[LPXP �RU XVH D UHSHDWHU WR DOORZ XS WR � NP��

%ULGJLQJ 1HWZRUNV $ %ULGJH FDQ EH XVHG WR FRQQHFW D 6<60$& 1(7 /LQN 6\VWHP WR DQRWKHU 6<6�
0$& 1(7 /LQN 6\VWHP� 7KH 6<60$& 1(7 /LQN 8QLW DOVR KDV D EULGJH IHDWXUH
WKDW HQDEOHV 6<60$& 1(7 /LQN 6\VWHPV WR FRPPXQLFDWH ZLWK RQH DQRWKHU
WKURXJK 3&V WKDW EHORQJ WR WZR RU PRUH QHWZRUNV� $ VHSDUDWH 6<60$& 1(7
/LQN 8QLW LV UHTXLUHG IRU HDFK 6<60$& 1(7 /LQN 1HWZRUN�

5HOLDEOH� )DVW�
+LJK�FDSDFLW\
&RPPXQLFDWLRQV

6<60$& 1(7 /LQN 6\VWHP )HDWXUHV 6HFWLRQ ���
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,I \RXPRXQW D 6<60$&/,1.8QLW RU 6<60$&%86�� 5HPRWH ,�28QLW WRJHWKHU
ZLWK WKH 6<60$&1(7 /LQN 8QLW RQ D 3& LQ D QHWZRUN� WKH QHWZRUN FDQ FRPPX�
QLFDWH ZLWK D 6<60$& /LQN 6\VWHP RU 6<60$& %86�� 5HPRWH ,�2 6\VWHP�
7KLV IHDWXUH LV FDOOHG D JDWHZD\�

$FWLYH &RPPXQLFDWLRQV 7KH 6<60$& 1(7 /LQN 8QLW DOORZV GDWD H[FKDQJH EHWZHHQ WZR 3&V RU EH�
WZHHQ D KRVW FRPSXWHU DQG D 3& RQ D QHWZRUN� 7R VHQG GDWD WR D 3& RQ WKH QHW�
ZRUN� VHQG D FRPPDQG WR WKH 6<60$&1(7 /LQN 8QLW RQ WKH 3& WR UHDG RU ZULWH
GDWD ZLWKRXW KDYLQJ WR SURJUDP WKH WUDQVIHU LQ WKH 3& LWVHOI�

'LVWULEXWHG &RQWURO 7KH 6<60$& 1(7 /LQN 8QLW IHDWXUHV GDWD OLQNV WKDW HOLPLQDWH WKH QHHG IRU D
FRPPXQLFDWLRQV SURJUDP� 'DWD OLQNV PDNH LW SRVVLEOH WR DXWRPDWLFDOO\ H[�
FKDQJH GDWD EHWZHHQ WZR QRGHV� %HFDXVH GDWD ZULWWHQ DW UHPRWH 3&V LV DXWR�
PDWLFDOO\ WUDQVIHUUHG WR HDFK 3& LQ WKH GDWD OLQN� WKH 3&V FDQ DFFHVV GDWD RULJL�
QDWLQJ DW RWKHU 3& PHUHO\ E\ UHDGLQJ IURP LW·V RZQ PHPRU\�

9HUVDWLOH 'LDJQRVWLFV $ YDULHW\ RI YHUVDWLOH GLDJQRVWLF FRPPDQGV DUH DYDLODEOH� ZKLFK DOORZ HDV\ DQG
FRQYHQLHQW GDLO\ PDLQWHQDQFH�

5$6 )XQFWLRQV 7KH 6<60$& 1(7 /LQN 8QLW LQFRUSRUDWHV 5$6 �5HOLDELOLW\� $VVXUDQFH� DQG
6DIHW\� IXQFWLRQV VXFK DV DXWRPDWLF ORRSEDFN �XVHIXO ZKHQ D WUDQVPLVVLRQ SDWK
LV GLVFRQQHFWHG�� QRGH E\SDVV �LQ WKH HYHQW RI SRZHU IDLOXUH�� WHVWV EHWZHHQ WZR
QRGHV� DQG HUURU UHFRUGLQJ�

&RPELQH &��&9�VHULHV 3&V 7KH &9�VHULHV 6<60$& 1(7 /LQN 8QLW FDQ EH FRQQHFWHG WR &�VHULHV 6<60$&
1(7 /,1. 8QLWV WR SURYLGH FRPPXQLFDWLRQV EHWZHHQ &�VHULHV DQG &9�VHULHV
3&V�

��� 6HWWLQJV
7KH IROORZLQJ SURYLGHV DQ RYHUYLHZ RI WKH VHWWLQJV IRU WKH 6<60$& 1(7 /LQN
8QLW�

����� 1HWZRUN 6HWXS
7KLV VHFWLRQ SURYLGHV DQ RYHUYLHZ RI WKH VHWWLQJ DQG RWKHU VWHSV QHFHVVDU\ WR
VHWXS D 6<60$& 1(7 /LQN 6\VWHP�

)RU GDWD H[FKDQJH EHWZHHQ QHWZRUNV XVLQJ WKH3&V� \RXPXVW VHW URXWLQJ WDEOHV
LQ WKH 3&·V PHPRU\ WKDW OLVWV WKH DGGUHVVHV RI WKH QHWZRUNV�
7KH URXWLQJ WDEOH LQFOXGHV WKH IROORZLQJ�

� 5HOD\ 1HWZRUN 7DEOH
'HVFULEHV WKH SDWK WR WDNH WR UHDFK DQ\ RWKHU QHWZRUN�

� /RFDO 1HWZRUN 7DEOH
'HVFULEHV WKH &RPPXQLFDWLRQV 8QLWV PRXQWHG DW WKH ORFDO QRGH DQG WKH QHW�
ZRUNV WKH\ EHORQJ WR�

7KH URXWLQJ WDEOHV FDQ EH VHW RQ WKH 3& XVLQJ WKH &966 RQ DQ ,%0 3&�$7 FRP�
SDWLEOH FRPSXWHU RU XVLQJ D URXWLQJ WDEOH VHWWLQJ FRPPDQG IURP DQRWKHU QRGH�
)RU GHWDLOV UHIHU WR S� ���

1RGH $GGUHVVHV (DFK QRGH UHTXLUHV D QRGH DGGUHVV� ,I D QRGH LV RFFXSLHG E\ D 6<60$& 1(7
/LQN 8QLW� WKH QRGH DGGUHVV LV VHW RQ URWDU\ VZLWFKHV RQ 8QLW� )RU GHWDLOV UHIHU WR
S� ���

8QLW 1XPEHUV ,I \RX PRXQW PRUH WKDQ RQH &RPPXQLFDWLRQV 8QLW RQ D VLQJOH 3&� HDFK 8QLW UH�
TXLUHV D XQLW QXPEHU IRU LGHQWLILFDWLRQ� )RU WKH 6<60$&1(7 /LQN8QLW� WKLV QXP�
EHU LV VHW XVLQJ URWDU\ VZLWFKHV� 8QLW QXPEHUV DUH UHTXLUHG IRU FRPPXQLFDWLRQV
EHWZHHQ QHWZRUNV�:LWKRXW WKHP� WKH3&FDQQRW LGHQWLI\ WKH8QLWV� 8QLW DGGUHVV�
HV� ZKLFK DUH UHTXLUHG IRU GDWDJUDP VHUYLFH� DUH GHWHUPLQHG IURP XQLW QXPEHUV�
)RU GHWDLOV UHIHU WR S� ���

1HWZRUN $GGUHVVHV
�5RXWLQJ 7DEOHV�

6HWWLQJV 6HFWLRQ ���



�

&RPPXQLFDWLRQV 6HWWLQJV 7KH IROORZLQJ &RPPXQLFDWLRQV 8QLW VHWWLQJV DUH UHTXLUHG IURP WKH &966�
� 7UDQVPLVVLRQ�5HFHSWLRQ &RGH
'HVLJQDWH ELQDU\ RU $6&,, WR EH XVHG IRU WUDQVPLVVLRQ DQG UHFHSWLRQ RI GDWD�
)RU GHWDLOV UHIHU WR S� ���

� 'DWDJUDP IRUPDW �),16�& PRGH�
'HVLJQDWH &9�PRGH RU &�PRGH IRU WKH GDWDJUDP IRUPDW �FRPPDQG�UHV�
SRQVH��

1RWH 8VH WKH &966 WR VHW FRPPXQLFDWLRQV XQLW VHWWLQJV� 5HIHU WR WKH &966 2SHUD�
WLRQ 0DQXDO� 2QOLQH IRU GHWDLOV�

����� 'DWD /LQN 6HWWLQJV
7KH IROORZLQJ VHWWLQJV DUH UHTXLUHG IRU GDWD OLQNV� )RU GHWDLOV UHIHU WR 6HFWLRQ �
'DWD /LQNV�

'DWD /LQN 1RGHV 7KH QRGHV WKDW ZLOO EH SDUW RI D GDWD OLQN DUH GHVLJQDWHG LQ WKH GDWD OLQN WDEOHV RQ
WKH PDVWHU QRGH�

&RPPXQLFDWLRQV 6HWWLQJV 7KH IROORZLQJ VHWWLQJV PXVW EH PDGH DW HDFK QRGH� $IWHU WKH VHWWLQJV KDYH EHHQ
PDGH� UHVWDUW WKH 3& RU 6<60$& 1(7 /LQN 8QLW�
� 0DVWHU�6ODYH
(DFK QRGH PXVW EH VHW HLWKHU DV D PDVWHU RU DV D VODYH LQ WKH GDWD OLQN�

� 'DWD /LQN 7DEOHV
6HOHFW WKHPHWKRG RI VHWWLQJ GDWD OLQN WDEOHV� DXWRPDWLF RU PDQXDO� ,I DXWRPDWLF
VHWWLQJ LV XVHG� GHVLJQDWH WKH GDWD OLQN DUHDV �,�2$UHD RU '0$UHD�� 7KHVH VHW�
WLQJV DUH HIIHFWLYH RQO\ RQ WKH PDVWHU QRGH�

� 1XPEHU RI :RUGV
,I DXWRPDWLF VHWWLQJ LV XVHG� GHVLJQDWH WKH QXPEHU RI GDWD OLQN ZRUGV SHU QRGH�
7KH VHWWLQJV DUH HIIHFWLYH RQO\ RQ WKH PDVWHU QRGH�

� 7UDQVPLVVLRQ 'HOD\
'HVLJQDWH WKH WUDQVPLVVLRQ GHOD\ EHWZHHQ WZR VODYH QRGHV� 7UDQVIHU WKH VHW�
WLQJ GLUHFWO\ LQWR WKH PHPRU\ RI WKH PDVWHU QRGH RU VHW WKH GHOD\ IURP WKH
&966� 7KH VHWWLQJV DUH HIIHFWLYH RQO\ RQ WKH PDVWHU QRGH�

1RWH 8VH &966 WR VHW DQ\ RI WKH V\VWHP VHWWLQJ VZLWFKHV� 5HIHU WR WKH &9662SHUD�
WLRQ 0DQXDO� 2QOLQH IRU GHWDLOV�

����� &RQQHFWLQJ 6<60$& 1(7 /LQN 8QLWV
7KH 6<60$& 1(7 /LQN 6\VWHP UHTXLUHV WKDW WKH 6<60$& 1(7 /LQN 8QLWV EH
ZLUHG DQG WKDW WKH QHWZRUN QRGHV EH FRQQHFWHG YLD RSWLFDO ILEHU FDEOH�

����� 2WKHU 6HWWLQJV
7KH IROORZLQJ DGGLWLRQDO VHWWLQJV PD\ EH UHTXLUHG� 5HIHU WR6HFWLRQ � ,QVWDOODWLRQ
IRU GHWDLOV�

'DWD /LQN 7DEOHV <RX ZLOO QHHG WR VHW WKH GDWD OLQN WDEOHV LI \RX KDYH VSHFLILHG PDQXDOO\ VHW GDWD
OLQNV� 7KH VHWWLQJV FDQ EHPDGH IURP D 3&� ,%03&�$7 RU FRPSDWLEOH� RU SHULSK�
HUDO GHYLFHV FRQQHFWHG WR WKH QHWZRUN� )RU GHWDLOV UHIHU WR S� ����

5HVSRQVH 0RQLWRU 7LPH %HIRUH \RX FDUU\ RXW D WHVW EHWZHHQ WZR QRGHV� \RX FDQ DGMXVW WKH PRQLWRU WLPH
�L�H�� WKH SHULRG WKDW WKH 8QLW ZLOO ZDLW IRU D UHVSRQVH�� 6HW WKH PRQLWRU WLPH DV D
SDUDPHWHU LQ WKH 6(1'������ 5(&9������ RU &01'����� LQVWUXFWLRQV XVHG IRU
GDWDJUDP VHUYLFH�

6RIWZDUH 6ZLWFKHV 6RIWZDUH VZLWFKHV FDQ DUH XVHG LQ WKH IROORZLQJ FDVHV�
7R VWDUW DQG VWRS QRGH WHVWV DQG WR GHVLJQDWH QRGHV IRU WKH WHVW� 5HIHU WR6HFWLRQ
� 5$6 )XQFWLRQV IRU GHWDLOV�
7R VWDUW DQG VWRS GDWD OLQNV� 5HIHU WR 6HFWLRQ � 5$6 )XQFWLRQV IRU GHWDLOV�

6HWWLQJV 6HFWLRQ ���



�

6(&7,21 �
,QVWDOODWLRQ

7KLV VHFWLRQ GHVFULEHV WKH FRPSRQHQWV RI WKH 6<60$&1(7/LQN8QLWV DQG WKH SURFHGXUHV UHTXLUHG WR LQVWDOO WKH 6<60$&
1(7 /LQN 8QLWV�

��� 1RPHQFODWXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )URQW DQG %DFN 3DQHOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QGLFDWRUV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5RWDU\ 6ZLWFKHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RXQWLQJ WR 5DFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %ORFN 'LDJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

��� 1RPHQFODWXUH

����� )URQW DQG %DFN 3DQHOV

)URQW

,QGLFDWRUV
,QGLFDWH RSHUDWLRQDO VWDWXV�

8QLW QXPEHU VZLWFKHV
�GHFLPDO URWDU\ VZLWFKHV�
8VHG WR VHW WKH XQLW QXPEHU�

1RGH DGGUHVV VZLWFKHV
�KH[DGHFLPDO URWDU\ VZLWFKHV�
8VHG WR VHW WKH QRGH DGGUHVV�

2SWLFDO ILEHU FDEOH FRQQHFWRUV
8VHG WR FRQQHFW RSWLFDO ILEHU FDEOH�

3RZHU VXSSO\ FRQQHFWRU
8VHG WR FRQQHFW D EDFNXS SRZHU
VXSSO\ FDEOH�

%DFN

&38 EXV FRQQHFWRU
8VHG WR FRQQHFW WKH 6<60$&
1(7 /LQN 8QLW WR WKH &38 EXV
RQ WKH 5DFN�

',3 6ZLWFK
6HW WR 2)) EHIRUH VKLSSLQJ�
7KLV VZLWFK LV QRW GHVLJQHG
IRU FXVWRPHU XVH�

����� ,QGLFDWRUV
7KH LQGLFDWRUV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQZLOO EH OLW� RII� RU IODVKLQJ DFFRUG�
LQJ WR WKH RSHUDWLQJ VWDWXV RI WKH 6<60$& 1(7 /LQN 8QLW� DV GHVFULEHG LQ WKH
IROORZLQJ WDEOH�

581

(55

,16

1&'

6'

3�6

/1.

%&'

5'

1RPHQFODWXUH 6HFWLRQ ���
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,QGLFDWRU &RORU ,QGLFDWLRQ 0HDQLQJ 3DJH

581 *UHHQ /LW 8QLW LV RSHUDWLQJ� ���� ���

1RW OLW (UURU KDV RFFXUUHG�

3�6 �SRZHU VXSSO\� *UHHQ /LW 3RZHU LV RQ� ���

1RW OLW 3RZHU LV QRW RQ�

(55 �HUURU� 5HG /LW ,QLWLDO VHWWLQJ HUURU �VHH QRWH� RFFXUUHG RU HUURU RFFXUUHG
GXULQJ WHVW EHWZHHQ WZR QRGHV�

���� ����
���

1RW OLW ,QLWLDO VHWWLQJV DUH QRUPDO DQG QR HUURU RFFXUUHG GXULQJ WHVW
EHWZHHQ WZR QRGHV�

,16 �1HWZRUN 2UDQJH /LW 8QLW FDQ FRPPXQLFDWH� ���

LQVHUWLRQ� 1RW OLW 8QLW FDQQRW FRPPXQLFDWH�

/1. �GDWD OLQN� 2UDQJH /LW 8QLW LV SDUW RI DFWLYH GDWD OLQN� ���� ����

)ODVKLQJ 'DWD OLQN HUURU KDV RFFXUUHG� ���

1RW OLW 8QLW LV QRW SDUW RI DFWLYH GDWD OLQN�

1&' �QRUPDO FDUULHU 2UDQJH /LW 8QLW LV UHFHLYLQJ QRUPDO ORRS FRPPXQLFDWLRQV GDWD� ���� ���

GHWHFWHG� 1RW OLW 8QLW LV QRW UHFHLYLQJ QRUPDO ORRS FRPPXQLFDWLRQV GDWD�

%&' �EDFN ORRS 2UDQJH /LW 8QLW LV UHFHLYLQJ EDFNORRS FRPPXQLFDWLRQV GDWD� ���� ���

FDUULHU GHWHFWHG� 1RW OLW 8QLW LV QRW UHFHLYLQJ EDFNORRS FRPPXQLFDWLRQV GDWD�

6' �VHQG� 2UDQJH /LW 8QLW LV VHQGLQJ GDWD� ���

1RW OLW 8QLW LV QRW VHQGLQJ GDWD�

5' �UHFHLYH� 2UDQJH /LW 8QLW LV UHFHLYLQJ GDWD� ���

1RW OLW 8QLW LV QRW UHFHLYLQJ GDWD�

1RWH 7KH IROORZLQJ DUH LQLWLDO VHWWLQJ HUURUV� 1RGH DGGUHVV HUURU� XQLW QXPEHU HUURU� 3&
VHWXS HUURU� DQG URXWLQJ WDEOH HUURU�

����� 5RWDU\ 6ZLWFKHV
7KH 6<60$& 1(7 /LQN 8QLW SURYLGHV D GHFLPDO URWDU\ VZLWFK DQG KH[DGHFLPDO
URWDU\ VZLWFK RQ WKH IURQW SDQHO ZLWK ZKLFK \RX VHW WKH QRGH DGGUHVV DQG XQLW
QXPEHU� <RX PXVW WXUQ RII WKH 3& ZKHQ VHWWLQJ WKH URWDU\ VZLWFKHV� ,I \RX KDYH
FKDQJHG WKH VHWWLQJV ZKHQ WKH 3& LV QRW WXUQHG RII� \RX PXVW UHVWDUW WKH 6<6�
0$& 1(7 /LQN 8QLW RU WKH 3& WR XVH WKH QHZ VHWWLQJV�

1RPHQFODWXUH 6HFWLRQ ���
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� �

� �

6:� 6:�

6:� 6:�

81,7
12�
; ���

12'(
12�
; ���

; ���

; ���

6HW WKH XQLW QXPEHU ZLWK 6:� DQG 6:�� 6HW WKH QRGH DGGUHVV ZLWK 6:� DQG
6:�� 7KH VHWWLQJ UDQJHV DUH DV IROORZV�

6ZLWFKHV 5DQJH

6:� DQG 6:� IRU XQLW QXPEHU �� WR �� �GHFLPDO�

6:� DQG 6:� IRU QRGH DGGUHVV �� WR �( �KH[DGHFLPDO�� � WR ��� �GHFLPDO�

8QLW 1XPEHU 6HW WHQ·V GLJLW ZLWK 6:� DQG RQH·V GLJLW ZLWK 6:�� 7KH IROORZLQJ LOOXVWUDWLRQ
VKRZV WKDW D XQLW QXPEHU RI �� KDV EHHQ VHW�

� �

81,7
1R�
; ��� ; ���

6:� 6:�

1RWH �� $OO XQLW QXPEHUV PXVW EH EHWZHHQ �� DQG �� RU DQ HUURU ZLOO UHVXOW DQG WKH
(55 /(' RQ WKH IURQW SDQHO ZLOO EH OLW�

�� (DFK 8QLW FRQQHFWHG WR WKH VDPH 3& PXVW KDYH D XQLTXH QXPEHU�
�� <RX PXVW WXUQ RII WKH 3& WR VHW WKH URWDU\ VZLWFKHV� RU LI \RX KDYH FKDQJHG

WKH VHWWLQJV ZKHQ WKH 3& LV QRW WXUQHG RII� \RX PXVW UHVWDUW WKH 6<60$&
1(7 /LQN 8QLW RU WKH 3& WR XVH WKH QHZ VHWWLQJ�

8QLW $GGUHVV 7KH GDWDJUDP VHUYLFHPXVW EH DEOH WR GHVLJQDWH QRW RQO\ WKH QRGHV� EXW DOVR WKH
SHULSKHUDO GHYLFHV FRQQHFWHG WR QRGHV� 7KH XQLW DGGUHVV� ZKLFK LV DXWRPDWLFDOO\
FDOFXODWHG IURP WKH XQLW QXPEHU� LV XVHG WR GHVLJQDWH QRW RQO\ WKH QRGH� EXW WKH
GHYLFH DW WKH QRGH �H�J�� 3&� 6<60$& /LQN 8QLW� RU SHULSKHUDO GHYLFH�� 7KH IRO�
ORZLQJ WDEOH VKRZV WKH XQLW DGGUHVVHV �KH[DGHFLPDO� FDOFXODWHG IURP WKH XQLW
QXPEHUV �KH[DGHFLPDO� DQG WKH FRUUHVSRQGLQJ XQLW DGGUHVV IRU SHULSKHUDO GH�
YLFHV�

'HYLFH 8QLW DGGUHVV �KH[DGHFLPDO�

3& �&38� ��

6<60$& 1(7 /LQN 8QLW )(

&38 %XV 8QLW �� � XQLW QXPEHU

8QLW QXPEHU� � WR ) �� WR �� GHFLPDO�
([DPSOH� 7KH XQLW DGGUHVV RI 6<60$& 1(7 /LQN 8QLW ZLWK D XQLW QXPEHU RI ��
DV D &38 %XV 8QLW ZRXOG EH �� � &  �& �KH[DGHFLPDO��

1RGH $GGUHVV $OO QRGH DGGUHVVHV PXVW EH EHWZHHQ � DQG ��� LQ GHFLPDO� 7R VHW WKH QRGH DG�
GUHVV� \RX PXVW ILUVW FRQYHUW LW WR D KH[DGHFLPDO YDOXH DQG WKHQ VHW WKH VL[WHHQ·V

1RPHQFODWXUH 6HFWLRQ ���
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GLJLW ZLWK 6:� DQG RQH·V GLJLW ZLWK 6:�� 7KH VHWWLQJ UDQJH IRU WKH VZLWFKHV LV
WKXV �� WR �(�

7KH QRGH DGGUHVV FDQ EH FDOFXODWHG IURP WKH VZLWFK VHWWLQJ XVLQJ WKH IROORZLQJ
IRUPXOD�

1RGH DGGUHVV �GHFLPDO�  9DOXH RQ 6:� [ �� � YDOXH RQ 6:�

([DPSOH� 7KH VZLWFK VHWWLQJ IRU D 6<60$& 1(7 /LQN 8QLW ZLWK D QRGH DGGUHVV
RI �� �GHFLPDO� ZRXOG EH FRPSXWHG DV IROORZV�

��  � [ �� � ��  �' �KH[DGHFLPDO�

� '

12'(
1R�
; ��� ; ���

6:� 6:�

1RWH �� $Q HUURU ZLOO UHVXOW LI WKH QRGH DGGUHVVHV DUH QRW EHWZHHQ � DQG ����

�� (DFK QRGH RQ D QHWZRUN PXVW KDYH D XQLTXH DGGUHVV�

�� <RX PXVW WXUQ RII WKH 3& WR VHW WKH URWDU\ VZLWFKHV� RU LI \RX KDYH FKDQJHG
WKH VHWWLQJV ZKHQ WKH 3& LV QRW WXUQHG RII� \RX PXVW UHVWDUW WKH 6<60$&
1(7 /LQN 8QLW RU WKH 3& WR XVH WKH QHZ VHWWLQJ�

��� :LULQJ
2SWLFDO ILEHU FDEOHV DUH XVHG WR FRQQHFW WKH 6<60$&1(7 /LQN 8QLWV LQWR D QHW�
ZRUN� 7KH SURFHGXUH IRU FRQQHFW WKH 8QLWV LV GHVFULEHG LQ WKLV VHFWLRQ�

0DWHULDOV
7KH IROORZLQJ DUH UHTXLUHG WR FRQQHFW WKH 6<60$& 1(7 /LQN 8QLWV�

2SWLFDO )LEHU &DEOH 8VH WKH IROORZLQJ +�3&) RSWLFDO ILEHU FDEOH�

6�����+&BBBBB

.LQG RI FDEOH

&RORU

&DEOH OHQJWK

.LQG RI &DEOH

/ :LWK SRZHU OLQH

& :LWKRXW SRZHU OLQH

&RORU

% %ODFN

2 2UDQJH

&DEOH /HQJWK

��� �� P

��� �� P

��� ��� P

��� ��� P

��� ����� P

:LULQJ 6HFWLRQ ���
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2SWLFDO )LEHU &DEOH &RQQHFWRU
7KH IROORZLQJ WZR NLQGV RI RSWLFDO ILEHU FDEOH FRQQHFWRUV DUH UHTXLUHG�

3XUSRVH 0RGHO 5HTXLUHG
QXPEHU

&RQQHFWLQJ QRGH
DQG FDEOH

6�����&2&)���� �IXOOORFN�
6�����&2&)���� �KDOIORFN�

7ZR SHU QRGH

&RQQHFWLQJ WZR
FDEOHV

6�����&2&)��0 DQG 6�����&2&)��) WR
EH XVHG LQ FRPELQDWLRQ
6�����&2,$7����

2QH SHU MRLQW

1RWH ,I \RX FRQQHFW WZR RSWLFDO ILEHU FDEOHV� WKH PD[LPXP WUDQVPLVVLRQ GLVWDQFH RI
HDFK RSWLFDO ILEHU FDEOH ZLOO GHFUHDVH EHFDXVH RI ORVV DW WKH MRLQW� )RU GHWDLOV�
UHIHU WR WKH +�3&) 2SWLFDO )LEHU &DEOH ,QVWDOODWLRQ 0DQXDO�

7RROV 8VH WKH IROORZLQJ WRROV WR FRQQHFW DQ RSWLFDO ILEHU FDEOH WR WKH FRQQHFWRU�
2SWLFDO FRQQHFWRU DVVHPEO\ WRRO VHW� 6�����&$.����

2SWLFDO 3RZHU 7HVWHU %RWK WKH 6�����&$7���� DQG 6�����&$7���� LQFOXGH D JHQHUDO�SXUSRVH WHV�
WHU DQG D +HDG 8QLW �6�����&$7���� RU 6�����&$7������ ,I \RX QHHG WR WHVW
6<60$& 1(7 /LQN 8QLWV WKDW XVH DOO WKH RSWLFDO ILEHU FDEOHV OLVWHG LQ WKH DERYH
WDEOH� SXUFKDVH WKH 6�����&$7���� DQG 6�����&$7���� +HDG 8QLW RU WKH
6�����&$7���� DQG 6�����&$7���� +HDG 8QLW�
7KHUH LV QR GLIIHUHQFH EHWZHHQ WKH 6�����&$7���� DQG 6�����&$7���� H[�
FHSW IRU WKH +HDG8QLW� ,I \RX XVH DOO WKH FRQQHFWRUV OLVWHG LQ WKH DERYH WDEOH� SXU�
FKDVH D FRPELQDWLRQ RI WKH 6�����&$7���� DQG 6�����&$7���� RU WKH
6�����&$7���� DQG 6�����&$7�����

6HW +HDG 8QLW $SSOLFDEOH FRQQHFWRU

6�����&$7���� 6�����&$7���� 6�����&2&)���� RU
6�����&2&)����

6�����&$7���� 6�����&$7���� 6�����&2&)��0 RU
6�����&2&)��)

0DVWHU )LEHU

0RGHO $SSOLFDEOH FRQQHFWRU

6�����&$7����+ 6�����&2&)���� RU 6�����&2&)����

6�����&$7���� 6�����&2&)��0 RU 6�����&2&)��)

1RWH 7R FRQQHFW DQ RSWLFDO ILEHU FDEOH WR D FRQQHFWRU� UHIHU WR WKH ,QVWUXFWLRQ 6KHHW IRU
WKH 6�����&$.���� 7RROV�

7UDQVPLVVLRQ 'LVWDQFH $Q RSWLFDO ILEHU FDEOH ZLWK +�3&) FULPS�VW\OH FRQQHFWRUV RQ ERWK HQGV KDV D
PD[LPXP WUDQVPLVVLRQ GLVWDQFH RI ��� P� �7KHUH LV D ORVV RI DSSUR[LPDWHO\ ���
G% GXH WR WKH FRQQHFWRUV��

&RQQHFWLQJ 8QLWV $IWHU DWWDFKLQJ WKH FRQQHFWRUV WR RSWLFDO ILEHU FDEOHV WR PDNH D WUDQVPLVVLRQ
SDWK� FRQQHFW WKHP WR WKH 6<60$&1(7 /LQN 8QLW DV IROORZV UHIHUULQJ WR WKH IRO�
ORZLQJ GLDJUDP �QXPEHUV LQ SDUHQWKHVHV UHIHU WR WKH IROORZLQJ VWHSV��

�� �� ���� �� $WWDFK WKH EUDFNHW WR WKH8QLW DQG VHFXUH WLJKWO\ ZLWK WKH VFUHZV DQG EXVKHV�
�� 'LVFRQQHFW WKH SRZHU VXSSO\ FRQQHFWRU IURP WKH 6<60$& 1(7 /LQN 8QLW�
�� &RQQHFW WKH SRZHU VXSSO\ OLQHV WR WKH FRQQHFWRU ZLWK D IODW EODGH VFUHZGULY�

HU� 0DNH VXUH WKDW QR EDUHG ZLUHV DUH H[SRVHG RXWVLGH WKH FRQQHFWRU� 7KH
FRQQHFWLRQ RUGHU RI WKH ZLUHV IURP WKH XSSHUPRVW VLGH WR WKH ORZHUPRVW VLGH
LV DV IROORZV H[FHSW IRU WKH WHUPLQDWRU�
D� :KLWH IRU GRZQVWUHDP VLGH

:LULQJ 6HFWLRQ ���
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E� :KLWH IRU XSVWUHDP VLGH
F� 5HG IRU GRZQVWUHDP VLGH
G� 5HG IRU XSVWUHDP VLGH

�� ,QVHUW WKH RSWLFDO ILEHU FDEOH FRQQHFWRU IRU WKH XSVWUHDP VLGH WR WKH XSSHU
FRQQHFWRU DQG WKH RSWLFDO ILEHU FDEOH FRQQHFWRU IRU WKH GRZQVWUHDP VLGH WR
WKH ORZHU FRQQHFWRU VHFXUHO\ RQ WKH 6<60$&1(7 /LQN8QLW VR WKDW WKH SUR�
WUXGLQJ SDUW RI ERWK WKH FRQQHFWRUV LV RQ WKH OHIW VLGH�

�� ,QVHUW WKH SRZHU VXSSO\ FRQQHFWRU WR WKH 6<60$& 1(7 /LQN 8QLW�
�� 3DVV WKH WHQVLRQ PHPEHUV WKURXJK WKH KROHV LQ WKH WHUPLQDOV DQG VHFXUHO\

IDVWHQ WKH WHUPLQDOV ZLWK WKH VFUHZV�
�� )DVWHQ WKH RSWLFDO ILEHU FDEOHV VHFXUHO\ WR WKH EUDFNHW ZLWK WKH VFUHZ� $Q\

EHQGV LQ WKH RSWLFDO ILEHU FDEOHV PXVW EH ��� PP RU JUHDWHU LQ UDGLXV�

���

���

���

���

��� ���

7HQVLRQ PHPEHUV

5HG

:KLWH

%XVK

8SVWUHDP 'RZQVWUHDP

:LULQJ 6HFWLRQ ���
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/D\LQJ &DEOHV &RQQHFW WKH FDEOH WR HDFK QRGH DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� 6/� RI WKH
6<60$& 1(7 /LQN 8QLW FRQQHFWV WR 6/� RI WKH SUHYLRXV �XSVWUHDP� QRGH DQG
6/� FRQQHFWV WR 6/� RI WKH QH[W �GRZQVWUHDP� QRGH�

� �� �

� �� �

)URP SUHYLRXV QRGH

1RUPDO
ORRS

%DFN
ORRS

1RUPDO
ORRS

%DFN
ORRS

2SWLFDO ILEHU

:KLWH5HG

0HWDO

7R QH[W QRGH

7R QH[W QRGH

� � � �

:KLWH 5HG

0XOWLSOH RSWLFDO
ILEHU FDEOH

0HWDO

)URP SRZHU VXSSO\ RU
SUHYLRXV QRGH

:KLWH 5HG

)URP SUHYLRXV QRGH

6/�

6/�

&1

1RWH� &RQQHFW WKH RSWLFDO
ILEHU FDEOH WR WKH ODVW
QRGH DV VKRZQ LQ WKH
IROORZLQJ LOOXVWUDWLRQ�

:LULQJ 6HFWLRQ ���



��

$Q\ EHQGV LQ WKH RSWLFDO ILEHU FDEOHVPXVW EH ���PPRU JUHDWHU LQ UDGLXV� 7KHUH�
IRUH� EHIRUH PRXQWLQJ WKH 6<60$& 1(7 /LQN 8QLW� PDNH VXUH WKDW WKH GHSWK RI
WKH SDQHO LV VXIILFLHQW WR DFFRPPRGDWH WKH 8QLW DQG WKH FDEOHV�

��

��

���

�8QLW� PP�

2SWLFDO ILEHU

:LULQJ 6HFWLRQ ���



��

��� 0RXQWLQJ WR 5DFNV
<RX FDQ PRXQW WKH 6<60$& 1(7 /LQN 8QLW WR WKH %DFNSODQH RI WKH &38 RU ([�
SDQVLRQ &38 5DFN RI D &9�VHULHV 3&�

0RXQWLQJ WR %DFNSODQH 0RXQW XS WR IRXU &9����617�� 6<60$& 1(7 /LQN 8QLWV WR WKH
&9����%&����������� %DFNSODQH RU &9����%&��� ([SDQVLRQ &38 %DFN�
SODQH DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQV� 7KH PD[LPXP QXPEHU RI VSHFLDO
&38V �VXFK DV 6<60$&/,1. DQG6<60$&%86��8QLWV� WKDW FDQ EHPRXQWHG
WR WKH EDFNSODQH RU H[SDQVLRQ &38 EDFNSODQH LV ���

,2,) 36

,2& &38 36

,2,) 36

��� �� RU � VORWV

�� VORWV

,2,)� ,�2 ,QWHUIDFH 8QLW

,2&� ,�2 &RQWURO 8QLW

&38� &38

36� 3RZHU 6XSSO\ 8QLW

&38 5DFN
�&9����%&������������
$Q\ RI WKH VORWV VKRZQ LQ WKH LOOXV�
WUDWLRQ DUH DYDLODEOH� 7KH IDUWKHVW
OHIW VORW FDQQRW EH XVHG�

([SDQVLRQ &38 5DFN
�&9����%&����
$Q\ RI WKH �� VORWV DV VKRZQ LQ
WKH LOOXVWUDWLRQ DUH DYDLODEOH�

([SDQVLRQ ,�2 5DFN

$OO VORWV DUH QRW DYDLODEOH�

7KH &90��%&������� &38 %DFNSODQHV FDQ DOVR EH XVHG� EXW WKH 8QLW PXVW EH
PRXQWHG WR WKH ULJKWPRVW � VORWV RQ WKH &90��%&��� RU WR WKH ULJKWPRVW � VORWV
RQ WKH &90��%&����

36

&38 36

� VORWV

� VORWV

&38 5DFN

�&90��%&����

&38 5DFN

�&90��%&����

&38

0RXQWLQJ WR 5DFNV 6HFWLRQ ���
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��� %ORFN 'LDJUDP
7KH IROORZLQJ GLDJUDPV VKRZV WKH EDVLF LQWHUQDO DUUDQJHPHQW RI WKH
&9����617�� 6<60$& 1(7 /LQN 8QLW�

&38 EXV
FRQQHFWRU

&RPPX�
QLFDWLRQ
FRQWUROOHU

/RRS EDFN
SURFHVVRU

6ZLWFKHV

&38 ,�)
FRQWUROOHU

&RPPRQ
5$0

&38 9��

6\VWHP
520
���. E\WHV�

:RUN
5$0
���. E\WHV�

5RWDU\
VZLWFKHV

,�2
,QGLFD�
WRUV

0HPRU\
FRQWUROOHU

%XIIHU
PHPRU\

'0$&

7LPLQJ
UHSURGXFWLRQ

7LPLQJ
UHSURGXFWLRQ

%DFNXS SRZHU
VXSSO\ VZLWFK

9&&

2SWLFDO
PRGXOH

1RUPDO
ORRS

1RUPDO
ORRS

%DFN
ORRS

%DFN
ORRS

3RZHU
VXSSO\

2SWLFDO
PRGXOH

%ORFN 'LDJUDP 6HFWLRQ ���
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��� 'LPHQVLRQV
7KH GLPHQVLRQV RI WKH&9����617��6<60$&1(7/LQN8QLW DUH VKRZQEHORZ�
$OO GLPHQVLRQV DUH JLYHQ LQ PLOOLPHWHUV�

����

���

���

��

��

'LPHQVLRQV 6HFWLRQ ���



��

6(&7,21 �
%DVLF 6\VWHP )HDWXUHV

7KLV VHFWLRQ GHVFULEHV VRPH RI WKH EDVLF IHDWXUHV LQ D 6<60$&1(7/LQN6\VWHP� LQFOXGLQJ WKH EDVLFV RI GDWD WUDQVPLVVLRQV
DQG GDWD OLQNV� 'HWDLOV RQ FRPPDQGV DQG GDWD OLQNV DUH SURYLGHG LQ ODWHU VHFWLRQV RI WKLV PDQXDO�

��� 'DWD 7UDQVPLVVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7RNHQ 5LQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWDJUDP 6HUYLFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LDJQRVWLFV DQG 1DPH 6HUYLFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQV EHWZHHQ 1HWZRUNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6�����168*����( %ULGJH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %ULGJLQJ YLD 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5RXWLQJ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 5RXWLQJ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /RFDO 1HWZRUN 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HOD\ 1HWZRUN 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5RXWLQJ 7DEOH ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 'DWD 7UDQVPLVVLRQV
7KLV VHFWLRQ LQWURGXFHV WKH EDVLF GDWD WUDQVPLVVLRQ IHDWXUHV RI WKH 6<60$&
1(7 /LQN 8QLW�

����� 7RNHQ 5LQJ
7KH 6<60$&1(7 /LQN 6\VWHPZRUNV LQ D ORRS FRQILJXUDWLRQ� &RPPXQLFDWLRQV
DPRQJ QRGHV IROORZV D SURWRFRO FDOOHG WRNHQ ULQJ� 7KH WRNHQ ULQJ DUFKLWHFWXUH
FRQWUROV QHWZRUN FRPPXQLFDWLRQV E\ SDVVLQJ D WRNHQ DURXQG WKH ORRS� :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 LW GHWHFWV WKH IUHH WR�
NHQ� LW KROGV WKH IUHH WRNHQ DQG UHOHDVHV D EXV\ WRNHQ� 7KHQ WKH WUDQVPLWWLQJ
QRGH UHOHDVHV WKH GDWD SDFNHW� :KHQ WKH QRGH KDV FRPSOHWHG WUDQVPLVVLRQ� LW
UHOHDVHV WKH IUHH WRNHQ� 7KH WRNHQ LV WKHQ DYDLODEOH WR WKH UHVW RI WKH QHWZRUN�
7KH WRNHQ ULQJ QHWZRUN DOORZV RQO\ WKH QRGH ZLWK WKH WRNHQ WR WUDQVPLW GDWD RQ
WKH QHWZRUN�

1RGH
$

7UDQVPLVVLRQ
QRGH

1RGH
'

1RGH
%

1RGH
&

7UDQVPLVVLRQ
QRGH

1RGH
$

1RGH
%

1RGH
&

1RGH
'

)UHH WRNHQ

7UDQVPLVVLRQ GDWD

%XV\ WRNHQ

�

�

�

'$7$ $ &

����� 'DWDJUDP 6HUYLFH
7KH 6<60$& 1(7 /LQN 8QLW LQFRUSRUDWHV D GDWDJUDP VHUYLFH� ZKLFK DOORZV
GDWD H[FKDQJH EHWZHHQ 3&V RU DQ ,%0 3&�$7 RU FRPSDWLEOH DQG 3& RQ D QHW�
ZRUN E\ GHVLJQDWLQJ WKH GHVWLQDWLRQ QRGH IRU GDWD WUDQVPLVVLRQ� :KHQ WKH ORFDO
QRGH VHQGV D FRPPDQG FRGH EORFN WR WKH GHVLJQDWHG QRGH� WKH GHVLJQDWHG
QRGH UHWXUQV D UHVSRQVH FRGH IRU LW� )RU GHWDLOV UHIHU WR 6HFWLRQ � 'DWDJUDP6HU�
YLFH�

����� 'DWD /LQNV
7KH 6<60$& 1(7 /LQN 8QLW LQFRUSRUDWHV D GDWD OLQN FDSDELOLW\� ZKLFK HQDEOHV
3&V WR VKDUH GDWD DXWRPDWLFDOO\� :LWK GDWD OLQNV� WKH QRGHV FDQ FRPPXQLFDWH
ZLWK RQH DQRWKHU VR WKDW WKH GHVLJQDWHG DUHDV RI WKH QRGHV ZLOO DOZD\V EH WKH
VDPH� $OO \RX KDYH WR GR LV WR ZULWH RU UHDG WKH GDWD WR RU IURP WKH GHVLJQDWHG
DUHD RI WKH ORFDO QRGH WR DFFHVV GDWD RULJLQDWLQJ DW DQRWKHU QRGH RU DXWRPDWLFDOO\
VHQG GDWD WR DQRWKHU QRGH� )RU GHWDLOV UHIHU WR 6HFWLRQ � 'DWD /LQNV�

����� 'LDJQRVWLFV DQG 1DPH 6HUYLFH
7KH 6<60$& 1(7 /LQN 8QLW LQFRUSRUDWHV GLDJQRVWLF IHDWXUHV DQG D QDPH VHU�
YLFH�

'LDJQRVWLFV 7KH GLDJQRVWLF IHDWXUHV HQDEOH D QRGH WR GLDJQRVH DQRWKHU QRGH RQ WKH VDPH
QHWZRUN DV IROORZV�
� 6WDWXV 5HDG 5HVSRQVH
(QDEOHV WKH ORFDO QRGH WR UHDG WKH VWDWXV RI WKH GHVLJQDWHG QRGH�

'DWD 7UDQVPLVVLRQV 6HFWLRQ ���
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� 0HPRU\ 'XPSLQJ 5HVSRQVH
(QDEOHV WKH GHVLJQDWHG QRGH WR GXPS PHPRU\�

� 0HPRU\ :ULWH 5HVSRQVH
(QDEOHV WKH GHVLJQDWHG QRGH WR ZULWH WR PHPRU\ IURP ��������� WR
������))) �VHJPHQW�RIIVHW��

� (FKR�EDFN 5HVSRQVH
(QDEOHV WKH GHVLJQDWHG QRGH WR VHQG EDFN D FRS\ RI GDWD WKDW KDV EHHQ WUDQV�
PLWWHG�

� %URDGFDVW 7HVW 5HVSRQVH
(QDEOHV WKH ORFDO QRGH WR EURDGFDVW D WUDQVPLVVLRQ WR DOO QRGHV� 7KH UHVXOWV
IURP HDFK QRGH FDQ EH UHDG E\ H[HFXWLQJ 67$786 5($'�

� /RRS &KHFN )XQFWLRQ
(QDEOHV WKH ORFDO QRGH WR FKHFN WKH ORRS�

� 6FRSH )XQFWLRQ
(QDEOHV WKH ORFDO QRGH WR FROOHFW WKH WUDQVPLVVLRQ GDWD RI WKH GHVLJQDWHG QRGH�

1DPH 6HUYLFH 1DPHV FDQ EH DVVLJQHG WR QRGHV IRU XVH LQ GHOLYHULQJ FRPPDQGV�:KHQ D FRP�
PDQG XVLQJ D VSHFLILHG QDPH LV VHQW� WKH QRGH ZLWK WKH VSHFLILHG QDPH UH�
VSRQGV� 'DWDJUDPVHUYLFH FRPPDQGV DQG UHVSRQVHV DQG XVHG WR VHW� UHDG� DQG
GHOHWH QDPHV�

��� &RQQHFWLRQV EHWZHHQ 1HWZRUNV
7KH 6<60$& 1(7 /LQN 8QLW DOORZV GDWD WUDQVIHU EHWZHHQ QHWZRUNV HLWKHU
WKURXJK D VHSDUDWH GHYLFH FDOOHG D %ULGJH RU WKURXJK D 3& WKDW EHORQJV WR WZR RU
PRUH QHWZRUNV�

&RQQHFWLRQV EHWZHHQ 1HWZRUNV 6HFWLRQ ���



��

����� 6�����168*����( %ULGJH
$ VLQJOH %ULGJH FRQQHFWV WZR QHWZRUNV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� (DFK
QHWZRUN FDQ VXSSRUW XS WR �� %ULGJHV� (DFK %ULGJH FRXQWV DV D QRGH LQ HDFK RI
WKH QHWZRUNV WR ZKLFK LW LV FRQQHFWHG�

3&

3&

3&

/LQH
6HUYHU

)$
FRPSXWHU

6<60$& 1(7 /LQN 1HWZRUN�

6<60$& 1(7 /LQN 1HWZRUN �

3&

3&

3&

3&3&
/LQH
6HUYHU

168 +RVW
FRPSXWHU

%ULGJH

)$
FRPSXWHU

)$
FRPSXWHU

����� %ULGJLQJ YLD 3&V
,I \RX PRXQW PRUH WKDQ RQH 6<60$& 1(7 /LQN 8QLW RQ D VLQJOH 3&� WKH 3& ZLOO
DOORZ GDWD WUDQVIHU EHWZHHQ QRGHV RQ GLIIHUHQW QHWZRUNV� WKXV IXQFWLRQLQJ OLNH D
%ULGJH�

617 &38617 36

6<60$& 1(7
/LQN 1HWZRUN �

6<60$& 1(7
/LQN 1HWZRUN �

'DWD

36� 3RZHU 6XSSO\ 8QLW
&38� &38
617� 6<60$& 1(7 /LQN 8QLW

,W LV SRVVLEOH WR WUDQVPLW FRPPDQGV WR QRGHV RQ UHPRYH QHWZRUNV WKURXJK
FRPELQDWLRQV RI 6�����168*��� %ULGJHV DQG EULGJLQJ 3&V�

1RWH D� <RX FDQ PRXQW XS WR � 6<60$& 1(7 /LQN 8QLWV WR D VLQJOH 6<6�
0$& &9�VHULHV 3&�

E� 8VH WKH 6�����168*��� %ULGJH UDWKHU WKDQ D EULGJLQJ 3& LI \RX
QHHG WR EULGJH QHWZRUNV IUHTXHQWO\ RU LI \RX UHTXLUH KLJK�VSHHG
QHWZRUN FRPPXQLFDWLRQV�

&RQQHFWLRQV EHWZHHQ 1HWZRUNV 6HFWLRQ ���



��

*DWHZD\V ,I \RX PRXQW RQH RU PRUH 6<60$& /LQN 8QLWV �&9����6/.�� DQG
&9����6/.��� DQG RQH RU PRUH 6<60$& 1(7 /LQN 8QLWV RQ WKH VDPH 3&� WKH
3&ZLOO DOORZ GDWD WUDQVIHU EHWZHHQ QRGHV RQ GLIIHUHQW W\SHV RI QHWZRUNV XVLQJ D
IXQFWLRQ FDOOHG D JDWHZD\�

6/. 617 50 6/. &38 36

6<60$& /,1.
6\VWHP

6<60$& /,1.
6\VWHP

6<60$& 1(7
/LQN 6\VWHP

'DWD

6<60$& %86��

5HPRWH ,�2 6\VWHP

'DWD

'DWD

36� 3RZHU 6XSSO\ 8QLW

&38� &38

617� 6<60$& 1(7 /LQN 8QLW

6/.� 6<60$& /,1. 8QLW

50� 6<60$& %86�� 5HPRWH
,�2 0DVWHU 8QLW

,I \RX FRQQHFW D SHULSKHUDO GHYLFH �H�J�� ,%0 3&�$7�FRPSDWLEOH� WR D 6ODYH
5DFN LQ WKH DERYH 6<60$& %86�� 5HPRWH ,�2 6\VWHP� LW ZRXOG EH SRVVL�
EOH WR SURJUDP RU PRQLWRU WKH 3&V LQ WKH 6<60$& 1(7 /LQN 6\VWHPV DQG
WKH 6<60$& /,1. 6\VWHP DV ZHOO DV WKH 3& WKURXJK WKH 5HPRWH ,�2 0DV�
WHU 8QLW RI WKH 6<60$& %86�� 6\VWHP� )XUWKHUPRUH� WKH 3&V DQG )$ FRP�
SXWHUV �H�J�� ,%0 3&�$7�FRPSDWLEOH� RQ HDFK QHWZRUN FDQ DOVR H[FKDQJH
GDWD ZLWK HDFK RWKHU DQG ZLWK WKH 3&V LQ WKH YDULRXV QHWZRUNV�

1RWH 7KH PD[LPXP QXPEHU RI GDWD E\WHV WKDW FDQ EH H[FKDQJHG DPRQJ
WKH 6\VWHPV ZLOO EH OLPLWHG WR ��� ZKHQ FRPPXQLFDWLQJ WKURXJK D
JDWHZD\�

&RPPXQLFDWLRQV /LPLW 7KHUH LV D OLPLW WR QXPEHU QHWZRUNV WKURXJK ZKLFK GDWD FDQ EH WUDQVIHUUHG� 'DWD
FDQQRW EH H[FKDQJHG ZLWK D QHWZRUN WKDW LV WKUHH RU PRUH QHWZRUNV DZD\� ,Q WKH
IROORZLQJ GLDJUDP� QRGH � LQ1HWZRUN � FDQ H[FKDQJH GDWDZLWK QRGHV LQ WKH VHF�
RQG�OHYHO DQG WKLUG�OHYHO QHWZRUNV LQ WKH IROORZLQJ GLDJUDP� EXW QRW ZLWK QRGHV LQ
WKH IRXUWK�OHYHO QHWZRUN�

1RGH
�

1HWZRUN � 1HWZRUN � 1HWZRUN � 1HWZRUN �3& 3&

�VW OHYHO �QG OHYHO �UG OHYHO �WK OHYHO

3&

'DWD WUDQVIHUDEOH UDQJH

��� 5RXWLQJ 7DEOHV
5RXWLQJ WDEOHV PXVW EH VHW LQ WKH 3& WR H[FKDQJH GDWD EHWZHHQ WZR QHWZRUNV�
7KH URXWLQJ WDEOHV SURYLGHV WKH GDWD WUDQVPLVVLRQ SDWK EHWZHHQ WKH ORFDO QHW�
ZRUN DQG UHPRWH QHWZRUNV�
7KHUH DUH WZR NLQGV RI URXWLQJ WDEOHV� ORFDO QHWZRUN WDEOHV DQG UHOD\ QHWZRUN
WDEOHV�

5RXWLQJ 7DEOHV 6HFWLRQ ���



��

/RFDO 1HWZRUN 7DEOHV $ ORFDO QHWZRUN WDEOH SURYLGHV WKH QHWZRUN DGGUHVV DQG FRUUHVSRQGLQJ XQLW
QXPEHU IRU HDFK 6<60$&1(7 /LQN 8QLW RU 6<60$&/,1.8QLW WKDW LVPRXQWHG
WR WKH 3&� <RX FDQ VHW XS WR �� ORFDO QHWZRUNV IRU D VLQJOH 3&� 7DEOH HQWULHV DUH
QRW QHFHVVDU\ IRU 6<60$& %86�� 5HPRWH ,�2 6\VWHPV�

5HOD\ 1HWZRUN 7DEOHV $ UHOD\ QHWZRUN WDEOH SURYLGHV WKH WUDQVPLVVLRQ SDWK IURP WKH ORFDO QHWZRUN WR
WKH GHVLJQDWHG QHWZRUN� 7KHUH FDQ EH XS WR �� HQWULHV LQ D UHOD\ QHWZRUN WDEOH IRU
D VLQJOH 3&� <RX QHHG QRW VHW D UHOD\ QHWZRUN WDEOH LI WKHUH ZLOO EH QR GDWD H[�
FKDQJHV ZLWK UHPRWH QHWZRUNV�

����� 6HWWLQJ 5RXWLQJ 7DEOHV
5RXWLQJ WDEOHV FDQ EH VHW IURP D FRPSXWHU RQ WKH QHWZRUN RU IURP D &9�VHULHV
3& E\ VHQGLQJ D 3$5$0(7(5 $5($ :5,7( FRPPDQG� )RU GHWDLOV� UHIHU WR
6HFWLRQ ������ 3DUDPHWHU $UHD :ULWH�

7KH URXWLQJ WDEOHV FDQ DOVR EH VHW XVLQJ &966� 5HIHU WR WKH &966 2SHUDWLRQ
0DQXDO� 2QOLQH IRU GHWDLOV�

1RWH $IWHU \RX VHW WKH URXWLQJ WDEOHV ZLWK 3$5$0(7(5 $5($:5,7(� EH VXUH WR UH�
VWDUW WKH 3&� <RX GR QRW QHHG WR UHVWDUW WKH 3& LI \RX KDYH VHW WKH URXWLQJ WDEOH
ZLWK &966 EHFDXVH &966 DXWRPDWLFDOO\ UHVHWV WKH 3&�

����� /RFDO 1HWZRUN 7DEOHV
$ ORFDO QHWZRUN WDEOH FRQVLVWV RI D OLVW RI XQLW QXPEHUV DQG WKH FRUUHVSRQGLQJ
QHWZRUN DGGUHVVHV IRU DOO ORFDO QHWZRUNV� ,I D VLQJOH 3& LV PRXQWHG ZLWK PRUH
WKDQ RQH 6<60$& 1(7 /LQN 8QLW DQG�RU 6<60$& /,1. 8QLW� WKH ORFDO QHWZRUN
WDEOH ZLOO QHHG WR OLVW WKH FRUUHVSRQGLQJ QHWZRUN IRU HDFK 8QLW�

1RWH 7KH 6<60$&%86�� 5HPRWH ,�2 6\VWHP GRHV QRW KDYH D QHWZRUN DGGUHVV DQG
LV QRW UHJLVWHUHG LQ ORFDO QHWZRUN WDEOHV�

6HWWLQJ 'DWD 6HW WKH IROORZLQJ GDWD IRU HDFK 8QLW�

,WHP 5DQJH &RQWHQWV

/RFDO QHWZRUN DGGUHVV � WR ��� 7KH DGGUHVV RI WKH QHWZRUN WR ZKLFK WKH
6<60$& 1(7 /LQN RU 6<60$& /,1.
8QLW EHORQJV

&38 %XV 8QLW XQLW QXPEHU � WR �� 7KH XQLW QXPEHU RI WKH 6<60$& 1(7
/LQN 8QLW RU 6<60$& /,1. 8QLW

7KH ORFDO QHWZRUN WDEOH VHWWLQJ GLVSOD\ ZLOO DSSHDU RQ WKH &966 DV IROORZV�

����� 5HOD\ 1HWZRUN 7DEOHV
7RH[FKDQJH GDWD EHWZHHQ WZR QHWZRUNV� \RXPXVW VHW D UHOD\ QHWZRUN WDEOH WKDW
VSHFLILHV WKH GDWD WUDQVPLVVLRQ SDWK IRU UHPRWH QHWZRUNV�

5RXWLQJ 7DEOHV 6HFWLRQ ���
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6HWWLQJ 'DWD 'DWD WUDQVPLVVLRQ SDWKV LQFOXGH WKH IROORZLQJ�

,WHP 5DQJH &RQWHQWV

'HVWLQDWLRQ QHWZRUN � WR ��� 7KH QHWZRUN DGGUHVV RI WKH GHVLJQDWHG
QRGH

5HOD\ QHWZRUN � WR ��� 7KH DGGUHVV RI WKH QHWZRUN WKURXJK ZKLFK
WKH GHVWLQDWLRQ QHWZRUN FDQ EH UHDFKHG

5HOD\ QRGH � WR ��� 7KH DGGUHVV RI WKH QRGH RQ WKH UHOD\
QHWZRUN WKURXJK ZKLFK WKH GHVWLQDWLRQ
QHWZRUN FDQ EH UHDFKHG

7KH UHOD\ QHWZRUN WDEOH VHWWLQJ GLVSOD\ ZLOO DSSHDU RQ WKH&966DV VKRZQEHORZ�
<RX FDQ UHJLVWHU XS WR �� GHVWLQDWLRQ QHWZRUNV�

(DFK QRGH FDQ EH DVVLJQHG D XQLTXH3&QDPH �3& ,'�� ,I D QRGH KDV D 3&QDPH
�WKH QDPH RI WKH 3& RQ WKH QRGH�� \RX QHHG QRW GHVLJQDWH WKH QHWZRUN DGGUHVV
RU QRGH DGGUHVV� )RU GHWDLOV� UHIHU WR WKH &966 2SHUDWLRQ 0DQXDO� 2QOLQH�

1RWH �� <RXPXVW VHW D UHOD\ QHWZRUN WDEOH WKDW ZLOO QRW FRQIOLFW ZLWK WKH ORFDO QHWZRUN
WDEOH RU D URXWLQJ WDEOH HUURU ZLOO UHVXOW�

�� (DFK QHWZRUN LQ WKH HQWLUH LQWHUFRQQHFWHG V\VWHP PXVW KDYH D XQLTXH DG�
GUHVV�

�� 7KH QRGH DGGUHVV UDQJH IRU 6<60$& 1(7 /LQN 8QLWV PXVW EH EHWZHHQ �
DQG ����

�� 7KH QRGH DGGUHVV UDQJH IRU 6<60$& /,1. 8QLWV PXVW EH EHWZHHQ � DQG
���

����� 5RXWLQJ 7DEOH ([DPSOHV

7KH IROORZLQJ LOOXVWUDWLRQ VKRZV DQ H[DPSOH RI URXWLQJ WDEOH VHWWLQJV IRU D VLQJOH
3& PRXQWHG ZLWK PRUH WKDQ RQH 8QLW� 7KH 3& VKRZQ KHUH EHORQJV WR WZR QHW�
ZRUNV WKDW UHTXLUH URXWLQJ WDEOHV� DQG WKHUH DUH WKXV WZR HQWLUHV LQ WKH ORFDO QHW�
ZRUN WDEOH� 7KH 6<60$& %86�� 6\VWHP GRHV QRW KDYH D QHWZRUN DGGUHVV DQG
LV QRW UHJLVWHUHG RQ WKH ORFDO QHWZRUN WDEOH�

/RFDO 1HWZRUN 7DEOH ZLWK
0RUH 7KDQ 2QH 8QLW

5RXWLQJ 7DEOHV 6HFWLRQ ���
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6(&7,21 �
'DWDJUDP 6HUYLFH

7KLV VHFWLRQ GHVFULEHV FRPPXQLFDWLRQV EHWZHHQ QHWZRUN QRGHV DQG SURYLGHV WKH FRPPDQG DQG UHVSRQVH IRUPDWV IRU
&9�PRGH FRPPDQGV� 5HIHU WR 6HFWLRQ � 6\VWHPV &RPELQLQJ &�VHULHV DQG &9�VHULHV 3&V IRU GHWDLOV RQ &�PRGH FRPPDQGV�

��� ,QWURGXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& &RPPXQLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV EHWZHHQ &�VHULHV DQG &9�VHULHV 3&V ��� � � � � � � � � � � � � � � � � � � �

��� 3& 1HWZRUN ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1RGH 'HVLJQDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD $UHDV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 3RUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1(7:25. 6(1' ,QVWUXFWLRQ ï 6(1'����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1(7:25. 5(&(,9( ,QVWUXFWLRQ ï 5(&9����� ��� � � � � � � � � � � � � � � � � � � � � � � �
����� '(/,9(5 &200$1' ,QVWUXFWLRQ ï &01'����� ��� � � � � � � � � � � � � � � � � � � � � �
����� 3URJUDP ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVPLVVLRQ 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQG 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVWLQDWLRQ 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 8VLQJ &RPPDQGV DQG 5HVSRQVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,%0 3&�$7 DQG &RPSDWLEOH &RPSXWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &9�PRGH &RPPDQG /LVWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQGV IRU 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HVSRQVH &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ $UHD 'HVLJQDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 9ROXPH /DEHOV DQG )LOH 1DPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &9�PRGH 5HVSRQVH &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &9�PRGH &RPPDQGV IRU 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 0(025< $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0(025< $5($ :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0(025< $5($ ),// ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 08/7,3/( 0(025< $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0(025< $5($ 75$16)(5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3$5$0(7(5 $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3$5$0(7(5 $5($ :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 3$5$0(7(5 $5($ &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 352*5$0 $5($ 3527(&7 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 352*5$0 $5($ 3527(&7 &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 352*5$0 $5($ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 352*5$0 $5($ :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 352*5$0 $5($ &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 581 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 6723 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� &21752//(5 '$7$ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� &211(&7,21 '$7$ 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

������� &21752//(5 67$786 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� &<&/( 7,0( 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� &/2&. 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� &/2&. :5,7( ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 0(66$*( 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 0(66$*( &/($5 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� )$/�)$/6 5($' ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� ,QWURGXFWLRQ
7KH 6<60$& 1(7 /LQN 8QLW SURYLGHV D GDWDJUDP VHUYLFH� ZKLFK HQDEOHV GDWD
WUDQVPLVVLRQV EHWZHHQ 3&V� RU DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV DQG 3&
RQ D QHWZRUN� 7KLV VHUYLFH DOVR HQDEOHV GDWD H[FKDQJH EHWZHHQ WZR QHWZRUNV�
7KH GDWDJUDP VHUYLFH DOORZV WKH ORFDO QRGH WR VHQG D FRPPDQG ZLWK GDWD WR D
GHVWLQDWLRQ QRGH DQG WKH GHVWLQDWLRQ QRGH WR UHWXUQ DQ DSSURSULDWH UHVSRQVH DF�
FRUGLQJ WR WKH FRPPDQG� 7KH VHUYLFH LV DVVRFLDWHG ZLWK EURDGFDVW WUDQVPLV�
VLRQV� ZKLFK HQDEOH D QRGH WR VHQG WKH GDWD WR DOO WKH RWKHU QRGHV RQ WKH VDPH
QHWZRUN�

����� 3& &RPPXQLFDWLRQV
7KH 6<60$&1(7 /LQN 8QLW HQDEOHV D 3& WR FRPPXQLFDWH ZLWK RWKHU QRGHV RQ
WKH VDPH QHWZRUN LQ IRXU ZD\V DV IROORZV�

� 'DWD IURP DQ ,%0 3&�$7 RU &RPSDWLEOH &RPSXWHU
$ SURJUDP LV UHTXLUHG RQ WKH ,%0 3&�$7�FRPSDWLEOH FRPSXWHU VR WKDW LW FDQ
VHQG GDWD WR WKH 3&�

� 'DWD IURP $QRWKHU 3&
7KH 1(7:25. 6(1' �6(1'������� 1(7:25. 5(&(,9( �5(&9�������
DQG '(/,9(5 &200$1' �&01'������ LQVWUXFWLRQV HQDEOH D 3& WR H[�
FKDQJH GDWD ZLWK DQRWKHU 3& DXWRPDWLFDOO\� DOWKRXJK \RX QHHG WR VHW WKH GDWD
QHFHVVDU\ IRU H[FKDQJH�

� 'DWD WR DQ ,%0 3&�$7 RU &RPSDWLEOH &RPSXWHU
<RX QHHG D SURJUDP RQ WKH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU VR WKDW LW FDQ
VHQG D UHVSRQVH EORFN WR WKH 3& DFFRUGLQJ WR WKH W\SH RI FRPPDQG UHFHLYHG�

� 'DWD WR $QRWKHU 3&
:KHQ WKH 6<60$&1(7 /LQN8QLW RQ WKH 3& UHFHLYHV D FRPPDQG IURPDQRWK�
HU QRGH� LW LQWHUSUHWV WKH FRPPDQG DQG DXWRPDWLFDOO\ VHQGV DQ DSSURSULDWH UH�
VSRQVH EORFN WR WKH QRGH� <RX GR QRW QHHG WR SURJUDP WKH 3& WR VHQG WKH GDWD�

'DWDJUDP 6L]H 7KH 6<60$& 1(7 /LQN 8QLW ZLOO GLVUHJDUG D GDWDJUDP WKDW FRQWDLQV PRUH WKDQ
� .E RI GDWD� ,I D GDWDJUDPZKLFK FRQWDLQV PRUH WKDQ � .E RI GDWD LV UHFHLYHG E\
D 6<60$& 1(7 /LQN 8QLW� DQ HUURU ZLOO UHVXOW�

5HWULHV <RX FDQ VHW WKH 3& VR WKDW LW ZLOO DXWRPDWLFDOO\ UHWU\ WUDQVPLVVLRQ IRU 6(1'������
5(&9������ DQG &01'����� XS WR �� WLPHV WR WKH GHVWLQDWLRQ QRGH ZKHQ WKH
3& GRHV QRW UHFHLYH D UHVSRQVH IURP WKH GHVWLQDWLRQ QRGH� 6HW WKH QXPEHU RI
UHWULHV WR EHWZHHQ � DQG ���

����� 'DWD )ORZ
7KH IROORZLQJ JUDSKLFV VKRZ WKH IORZ RI GDWD RQ D QHWZRUN�

���

���

���

3& �&9�VHULHV�

/LQH VHUYHU )$ FRPSXWHU

3& �&9�VHULHV�

� &RPPDQG

� 5HVSRQVH

�� &RPPDQG VHQW IURP )$ FRPSXWHU
DQG UHVSRQVH UHWXUQHG IURP
&9�VHULHV 3&�

�� &RPPDQG VHQW IURP &9�VHULHV
3& DQG UHVSRQVH UHWXUQHG IURP
&9�VHULHV 3&�

�� &RPPDQG VHQW IURP &9�VHULHV
3& DQG UHVSRQVH UHWXUQHG IURP
)$ FRPSXWHU�

,QWURGXFWLRQ 6HFWLRQ ���
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����� &RPPXQLFDWLRQV EHWZHHQ &�VHULHV DQG &9�VHULHV 3&V

$OO 3&V PXVW EH LQ &�PRGH WR H[FKDQJH GDWD EHWZHHQ &�VHULHV DQG &9�VHULHV
3&� 7KH 6(1'����� DQG 5(&9����� LQVWUXFWLRQV DUH XVHG� )RU GHWDLOV UHIHU WR
6HFWLRQ � 6\VWHPV &RPELQLQJ &�VHULHV DQG &9�VHULHV 3&V�

��� 3& 1HWZRUN ,QVWUXFWLRQV
3&V FDQ VHQG FRPPDQGV WR RWKHU QRGHV E\ H[HFXWLQJ WKH 6(1'������
5(&9������ DQG &01'����� LQVWUXFWLRQV LQ WKH 3&·V ODGGHU GLDJUDP SURJUDP�

����� 1RGH 'HVLJQDWLRQV

3& LQVWUXFWLRQV FDQ EH XVHG WR WUDQVPLW WR HLWKHU D VSHFLILF QRGH LQ D ORFDO RU UH�
PRWH QHWZRUN RU WR EURDGFDVW WR DOO QRGHV LQ D ORFDO QHWZRUN�

6SHFLILF 1RGHV 7R VHQG D FRPPDQG WR RQH QRGH� VSHFLI\ WKH GHVWLQDWLRQ QRGH E\ DGGLQJ WKH QHW�
ZRUN DGGUHVV DQG QRGH DGGUHVV RI WKH GHVWLQDWLRQ WR WKH 6(1'������
5(&9������ DQG &01'����� LQVWUXFWLRQ GDWD� 7KH XQLW DGGUHVV FDQ DOVR EH
GHVLJQDWHG WR HQDEOH WKH 3& WR H[FKDQJH GDWD ZLWK &38 %XV 8QLWV�

7UDQVPLVVLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

%URDGFDVWLQJ 7R EURDGFDVW WR DOO QRGHV LQ D ORFDO QHWZRUN� VHW WKH QRGH DGGUHVV WR ))� 7KHUH
ZLOO EH QR UHVSRQVH IURP WKH QRGHV IRU EURDGFDVW GDWD�

7UDQVPLVVLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

5HFHSWLRQ
QRGH

%URDGFDVW GDWD

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV
7KH 3&·V FRPPXQLFDWLRQV VSHFLILFDWLRQV DUH JLYHQ LQ WKH IROORZLQJ WDEOH�

,WHP 6SHFLILFDWLRQV

'HVWLQDWLRQ ��� 6(1'������ 5(&9������ &01'����� LQVWUXFWLRQV
��1 6(1'������ &01'����� LQVWUXFWLRQV �EURDGFDVWLQJ�
7KHUH ZLOO EH QR UHVSRQVH IURP WKH QRGHV IRU EURDGFDVWLQJ�

1 LV ��� PD[� LQ 6<60$& 1(7 /LQN 6\VWHPV� �� PD[� LQ 6<60$& /LQN 6\VWHPV�

'DWD OHQJWK 6(1'������ ��� ZRUGV ������ E\WHV� PD[�
5(&9������ ��� ZRUGV ������ E\WHV� PD[�
&01'������ ����� E\WHV PD[�

&RQWHQWV RI WUDQVPLVVLRQ 6(1'������ &RPPDQG UHTXLULQJ WKH GHVWLQDWLRQ QRGH WR VHQG VSHFLILHG GDWD
5(&9������ &RPPDQG UHTXLULQJ WKH GHVWLQDWLRQ QRGH WR UHFHLYH VSHFLILHG GDWD
&01'������ &RPPDQGV RWKHU WKDQ WKH DERYH

&RPPXQLFDWLRQV SRUW QXPEHU 3RUWV � WR � �� WUDQVPLVVLRQV FDQ RFFXU VLPXOWDQHRXVO\�

5HVSRQVH PRQLWRU WLPH ����� � V �GHIDXOW�
���� WR ))))� ��� WR ������� V LQ ����V LQFUHPHQWV �VSHFLILHG E\ XVHU�

1XPEHU RI UHWULHV � WR �� WLPHV

1RWH 7KHPD[LPXP GDWD OHQJWK LV OLPLWHG WR ��� E\WHV IRU GDWD H[FKDQJH EHWZHHQ WKH
3& DQG 6<60$& /,1. 6\VWHPV RU WKH 3& DQG 6<60$& %86�� 5HPRWH ,�2
6\VWHPV�

����� 'DWD $UHDV
7KH DYDLODEOH GDWD DUHDV IRU GDWD H[FKDQJH XVLQJ WKH 6(1'����� DQG
5(&9����� LQVWUXFWLRQV YDULHV ZLWK WKH &9�VHULHV 3& PRGHO DV IROORZV�

'DWD DUHD &9�����&9�����
&90��&38���(

&9����&90��&38���(

&,2 $UHD ���� WR ���� �VHH QRWH ��

$X[LOLDU\ $UHD $��� WR $���

&38 %XV /LQN $UHD *��� WR *���

'0 $UHD '����� WR '����� '����� WR '�����

(0 $UHD (����� WR (����� �� EDQNV� ���

7LPHU $UHD 7���� WR 7���� 7���� WR 7����

&RXQWHU $UHD &���� WR &���� &���� WR &����

1RWH �� $UHDV RWKHU WKDQ WKRVH OLVWHG DERYH PXVW QRW EH XVHG�
�� 7KH IROORZLQJ&,2$UHDZRUGV FDQ EH XVHG IRU GDWD H[FKDQJH� ���� WR �����

���� WR ����� ���� WR ����� ���� WR ����� DQG ���� WR ����� 'R QRW XVH DQ\
RWKHU SDUW RI &,2 $UHD�

�� *��� WR *��� DQG $��� WR $��� DUH UHDG�RQO\�
�� 7KH (0$UHD LV DYDLODEOH RQO\ ZKHQ \RXPRXQW WKH ([SDQVLRQ 0HPRU\ 8QLW

WR WKH 3&� 8S WR � EDQNV ��� . ZRUGV SHU EDQN� FDQ EH XVHG �WKH QXPEHU RI
DYDLODEOH EDQNV YDULHV ZLWK WKH PRGHO RI WKH ([SDQVLRQ 0HPRU\ 8QLW�� )RU
GHWDLOV� UHIHU WR WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV�

����� &RPPXQLFDWLRQV 3RUWV
:KHQ \RX KDYH H[HFXWHG WKH 6(1'������ 5(&9������ RU &01'����� LQVWUXF�
WLRQ� WKH VWDWXV LQIRUPDWLRQ RI WKH LQVWUXFWLRQ IRU HDFK FRPPXQLFDWLRQV SRUW ZLOO
EH KHOG LQ WKH $X[LOLDU\ $UHD RI WKH 3&� 8VLQJ WKLV VWDWXV LQIRUPDWLRQ� WKH 3& FDQ
DGMXVW WKH H[HFXWLRQ WLPLQJ RI WKH 6(1'������ 5(&9������ DQG &01'����� LQ�
VWUXFWLRQV ZKLOH WKH XVHU·V SURJUDP LV UXQQLQJ�

7LPLQJ <RX FDQ XVH HLJKW FRPPXQLFDWLRQV SRUWV VLPXOWDQHRXVO\ WR H[HFXWH WKH
6(1'������ 5(&9������ DQG�RU &01'����� LQVWUXFWLRQV� <RX FDQQRW� KRZHY�

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���
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HU� H[HFXWH PRUH WKDQ RQH LQVWUXFWLRQ SHU SRUW DW WKH VDPH WLPH� ,I \RX ZDQW WR
H[HFXWH PRUH WKDQ RQH LQVWUXFWLRQV LQ VHTXHQFH DW WKH VDPH SRUW� XVH QHWZRUN
FRPPXQLFDWLRQ (QDEOHG )ODJV DQG WR EH VXUH WKDW RQO\ RQH LQVWUXFWLRQ LV EHLQJ
H[HFXWHG IRU HDFK SRUW DW DQ\ RQH WLPH� 1HWZRUN FRPPXQLFDWLRQ (QDEOHG )ODJV
DUH FRQWDLQHG LQ WKH VWDWXV GDWD�

6WDWXV 'DWD 7KH IROORZLQJ WDEOH VKRZV WKH FRQILJXUDWLRQ RI WKH VWDWXV GDWD LQ WKH $X[LOLDU\
$UHD�

:RUG %LW �� WR � %LW � WR �

$��� ([HFXWH (UURU )ODJV (QDEOHG )ODJV

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

$��� &RPSOHWLRQ FRGH IRU SRUW �

(DFK ELW LQ ZRUG $��� FRUUHVSRQGV WR D SRUW� DV VKRZQ EHORZ� $ SRUW LV DYDLODEOH
IRU LQVWUXFWLRQ H[HFXWLRQ LV LWV (QDEOHG )ODJV LV 21 ����

� � � � � � � �%LW

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

� �2))�� ([HFXWLQJ
� �21�� 1RW H[HFXWLQJ

(DFK ELW LQ ZRUG $��� FRUUHVSRQGV WR D SRUW DV VKRZQ EHORZ� 7KH 21�2)) FRQ�
GLWLRQ RI WKH ELWV ZLOO EH UHWDLQHG XQWLO H[HFXWLRQ RI WKH QH[W LQVWUXFWLRQ�

�� �� �� �� �� �� � �
� �2))�� ([HFXWHG ZLWKRXW HUURU
� �21�� (UURU RFFXUV

%LW

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

3RUW �

7KH VWDWXV DIWHU H[HFXWLRQ RI DQ LQVWUXFWLRQ ZLOO EH VKRZQ E\ D FRPSOHWLRQ FRGH�
7KH FRPSOHWLRQ FRGH ZLOO EH UHWDLQHG XQWLO WKH 3& H[HFXWHV WKH QH[W LQVWUXFWLRQ
IRU WKDW SRUW� 7KH FRPSOHWLRQ FRGH LV ���� ZKLOH DQ LQVWUXFWLRQ LV EHLQJ H[HFXWHG�
7KHUH LV QR GLIIHUHQFH LQ FRQWHQW EHWZHHQ FRPSOHWLRQ FRGHV DQG UHVSRQVH
FRGHV� )RU GHWDLOV� UHIHU WR 6HFWLRQ � 7URXEOHVKRRWLQJ�

(QDEOHG )ODJV �:RUG $����

([HFXWH (UURU )ODJV
�:RUG $����

&RPSOHWLRQ &RGHV
�:RUGV $��� WR $����

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

)ODJ 7LPLQJ 7KH IROORZLQJ WLPLQJ FKDUW VKRZV WKH WLPLQJ RI WKH (QDEOHG )ODJ� ([HFXWH (UURU
)ODJ� DQG &RPSOHWLRQ &RGH� ,Q WKLV H[DPSOH� WZR LQVWUXFWLRQV DUH H[HFXWHG DW
SRUW � DQG WKHUH ZDV DQ HUURU ZKHQ LQVWUXFWLRQ � ZDV EHLQJ H[HFXWHG�

�

�

�

�

1HWZRUN FRPPXQLFDWLRQ
(QDEOHG )ODJ �SRUW ��

1HWZRUN FRPPXQLFDWLRQ
(UURU )ODJ �SRUW ��

1HWZRUN FRPPXQLFDWLRQ
FRPSOHWLRQ FRGH �SRUW ��

&RPSOHWLRQ FRGH IRU WKH
SUHYLRXV LQVWUXFWLRQ�

,QVWUXFWLRQ� ,QVWUXFWLRQ �

&RPSOHWLRQ FRGH
IRU LQVWUXFWLRQ �

&RPSOHWLRQ FRGH
IRU LQVWUXFWLRQ �

([HFXWLRQ SRVVLEOH ([HFXWLQJ ([HFXWLRQ SRVVLEOH ([HFXWLQJ ([HFXWLRQ SRVVLEOH

,QVWUXFWLRQ �
H[HFXWLRQ HUURU

5HFHSWLRQ RI
LQVWUXFWLRQ

&RPSOHWLRQ
RI H[HFXWLRQ

5HFHSWLRQ RI
LQVWUXFWLRQ

&RPSOHWLRQ
RI H[HFXWLRQ

���� ����

7KH IROORZLQJ ZLOO FDXVH WKH ([HFXWH (UURU )ODJ WR WXUQ 21 DQG�RU ZLOO EH RXWSXW
DV WKH FRPSOHWLRQ FRGH ZKHQ WKH &01'����� LQVWUXFWLRQ LV H[HFXWHG�

�� �� ���� �� $ UHVSRQVH WLPH�RXW HUURU�

�� 7KH QXPEHU RI WUDQVPLVVLRQ GDWD E\WHV H[FHHGLQJ WKH PD[LPXP SHUPLVVL�
EOH UDQJH �PRUH WKDQ ����� E\WHV IRU WKH 6<60$& 1(7 /LQN 8QLW��

�� 7KH QXPEHU RI UHVSRQVH GDWD E\WHV H[FHHGLQJ WKH QXPEHU RI UHFHSWLRQ GDWD
E\WHV WKDW \RX VHW �LQ WKLV FDVH� QR UHVSRQVH ZLOO EH UHFRUGHG��

(UURUV RWKHU WKDQ WKH DERYH ZLOO EH RXWSXW DV WKH UHVSRQVH FRGH�

����� 1(7:25. 6(1' ,QVWUXFWLRQ ï 6(1'�����

7KH 6(1'����� LQVWUXFWLRQ DOORZV D 3& WR ZULWH GDWD WR WKH PHPRU\ RI D GHYLFH
ORFDWHG DW D QRGH RQ D ORFDO RU UHPRWH QHWZRUN�

)RUPDW 7KH IRUPDW RI WKH 6(1'����� LQVWUXFWLRQ LV DV IROORZV�

9DULDWLRQV
M 6(1'�����

�����
6(1' 6 ' &

'� �VW GHVWLQDWLRQ ZRUG &,2� *� $� 7� &� '0� '5� ,5

&� �VW FRQWURO ZRUG &,2� *� $� 7� &� '0� '5� ,5

,QGLUHFW DGGUHVVLQJ RQO\

6� �VW VRXUFH ZRUG &,2� *� $� 7� &� '0� '5� ,5

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

&RQWURO 'DWD 6HW WKH GHVWLQDWLRQ QRGH DGGUHVV WR �)) WR EURDGFDVW WKH GDWD WR DOO QRGHV LQ WKH
GHVLJQDWHG QHWZRUN RU WR ��� WR VHQG WR D GHVWLQDWLRQ ZLWKLQ WKH QRGH RI WKH 3&
H[HFXWLQJ WKH VHQG�

([HFXWH (UURU )ODJ DQG
&RPSOHWLRQ &RGHV ZLWK
&01'�����

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

:RUG %LWV �� WR �� %LWV �� WR ��

& 1XPEHU RI ZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����� WR ���'(�

&�� 'HVWLQDWLRQ QHWZRUN DGGUHVV
�� WR ���� L�H�� ��� WR ��)�

%LWV �� WR ��� ��� WR �)�
%LWV �� WR ��� 6HW WR ��

&�� 'HVWLQDWLRQ XQLW 'HVWLQDWLRQ QRGH DGGUHVV

&�� %LWV �� WR ���
1R� RI UHWULHV �� WR �� LQ
KH[DGHFLPDO�
L�H�� �� WR �)�

%LWV �� WR ���
6HW WR ��

%LWV �� WR ���
7UDQVPLVVLRQ SRUW QXPEHU
��� WR ���

%LW �� WR ���
6HW WR ��

%LW ��� 21� 1R UHVSRQVH�
2))� 5HVSRQVH UHWXUQHG�

&�� 5HVSRQVH PRQLWRULQJ WLPH � ����� WR �))))  ��� WR ������ VHFRQGV�

1RWH 7UDQVPLVVLRQV FDQQRW EH VHQW WR WKH 3& H[HFXWLQJ WKH VHQG�

�� �� ���� �� 1XPEHU RI :RUGV
6HW WKH WRWDO QXPEHU RI ZRUGV WR EH WUDQVIHUUHG�

�� ,QWHUUXSW 1XPEHU
7KH %$6,& 8QLW LQWHUUXSW QXPEHU LV XVHG ZKHQ D %$6,& 8QLW LV GHVLJQDWHG�
6HW WKH LQWHUUXSW QXPEHU WR � ZKHQ VHQGLQJ WR DQ\ GHVWLQDWLRQ RWKHU WKDQ D
%$6,& 8QLW�

�� 'HVWLQDWLRQ 1HWZRUN $GGUHVV
6HW WKH GHVWLQDWLRQ QHWZRUN DGGUHVV WR �� LI WKH GHVWLQDWLRQ QHWZRUN DGGUHVV
LV D ORFDO QHWZRUN� ,I PRUH WKDQ RQH 6<60$& /,1. 8QLW RU 6<60$& 1(7
/LQN 8QLW LV PRXQWHG WR WKH 3&� WKH QHWZRUN RI WKH 8QLW ZLWK WKH VPDOOHVW XQLW
QXPEHU ZLOO EH FRQVLGHUHG WR EH WKH ORFDO QHWZRUN�

�� 'HVWLQDWLRQ 1RGH $GGUHVV
6HW WKH GHVWLQDWLRQ QRGH DGGUHVV WR )) IRU EURDGFDVWLQJ ZLWKLQ WKH ORFDO QHW�
ZRUN� 6HW WR �� IRU WUDQVPLVVLRQ WR D GHYLFH DW WKH ORFDO QRGH�

�� 'HVWLQDWLRQ 8QLW $GGUHVV
6HW WKH GHVWLQDWLRQ XQLW WR �� LI WKH GHVWLQDWLRQ LV D 3&� ,I WKH GHVWLQDWLRQ LV D
XVHU·V DSSOLFDWLRQ RQ DQ ,%0 3&�$7�FRPSDWLEOH FRPSXWHU� VHW WKH GHVWLQD�
WLRQ XQLW QXPEHU WR �� WR �� DFFRUGLQJ WR WKH NLQG RI DSSOLFDWLRQ� )RU D %$6,&
8QLW� DGG �� WR WKH XQLW QXPEHU �� WR )� VR WKDW WKH GHVWLQDWLRQ XQLW DGGUHVV LV
IURP �� WR �)�

'HVWLQDWLRQ $GGUHVV �KH[DGHFLPDO�

3& �&38� ��

16% �� �XVHU DSSOLFDWLRQ�

168 �� RU �� �XVHU DSSOLFDWLRQ�

%$6,& 8QLW 8QLW QR� � �� ��� WR �) IRU 8QLW � WR ) �� WR ����

�� 5HVSRQVH )ODJ �%LW �� RI &���
8VXDOO\ VHW WKLV ELW WR2)) ��� UHTXLUHG�� ,I \RX GR QRW QHHG DQ\ UHVSRQVH� VHW
WKH ELW WR 21 ��� QRW UHTXLUHG��

�� &RPPXQLFDWLRQV 3RUW 1R�
6HW WKH FRPPXQLFDWLRQV SRUW QXPEHU WKDW WKH 6(1'����� LQVWUXFWLRQ ZLOO EH
VHQW IURP� 3RUWV � WR � DUH QRW DYDLODEOH LI \RX XVH WKH 6<60$& 1(7 /LQN
8QLW LQ &�PRGH�

�� 1XPEHU RI 5HWULHV
6HW WKH QXPEHU RI UHWULHV IRU XQVXFFHVVIXO WUDQVPLVVLRQV� <RX FDQ VHW WKH
QXPEHU EHWZHHQ � WR ��� ,I �� KDV EHHQ VHW� IRU H[DPSOH� WKH 6(1'�����
LQVWUXFWLRQV ZLOO EH UH�WUDQVPLWWHG XS WR �� WLPHV ZKHQ WKH 3& GRHV QRW UH�
FHLYH D UHVSRQVH IURP WKH GHVWLQDWLRQ QRGH�

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

�� 5HVSRQVH 0RQLWRU 7LPH �8QLW� ��� 6�
'HVLJQDWHV WKH OHQJWK RI WLPH WKDW WKH 3& UHWULHV WUDQVPLVVLRQ ZKHQ ELW �� RI
&�� LV 2)) DQG QR UHVSRQVH LV UHFHLYHG� 7KH GHIDXOW YDOXH LV ������ ZKLFK
LQGLFDWHV � VHFRQGV� 7KH UHVSRQVH IXQFWLRQ LV QRW XVHG ZKHQ WKH GHVWLQD�
WLRQ QRGH DGGUHVV LV VHW WR �))� EURDGFDVWLQJ WR DOO QRGHV LQ WKH QHWZRUN�

5DQJH RI &RQWURO 'DWD 7KH SHUPLVVLEOH UDQJHV RI FRQWURO GDWD WR EH VHW DUH DV IROORZV�

,WHP 9DOXH

1XPEHU RI ZRUGV ���� WR ��'( �� WR ��� ZRUGV�

,QWHUUXSW QXPEHU �� 3& RU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU
� WR ) �� WR ���� %$6,& 8QLW

'HVWLQDWLRQ QHWZRUN DGGUHVV ��� /RFDO QHWZRUN
�� WR �)� 'HVWLQDWLRQ QHWZRUN DGGUHVV

'HVWLQDWLRQ QRGH DGGUHVV ��� 7UDQVPLVVLRQ ZLWKLQ ORFDO QRGH
�� WR �(� 'HVWLQDWLRQ QRGH DGGUHVV �� WR ���� �6<60$& 1(7�
�� WR �(� 'HVWLQDWLRQ QRGH DGGUHVV �� WR ��� �6<60$& /,1.�
))� %URDGFDVWLQJ

'HVWLQDWLRQ XQLW DGGUHVV ��� 3&
��� ,%0 3&�$7�FRPSDWLEOH FRPSXWHU� 16% XVHU·V DSSOLFDWLRQ
��� ��� 168
�� WR �)� %$6,& 8QLW �XQLW QXPEHUV � WR )�

5HVSRQVH IODJ � �2))�� 5HTXLUHG
� �21�� 1RW UHTXLUHG

&RPPXQLFDWLRQV SRUW QXPEHU � WR � �� WR ��

1XPEHU RI UHWULHV � WR ) �� WR ���

5HVSRQVH PRQLWRU WLPH ����� � V �GHIDXOW�
���� WR ))))� ��� WR ������� V ZLWK ����V LQFUHPHQWV �VHW E\ WKH XVHU�

1RWH :KHQ EURDGFDVWLQJ� WKHUH LV QR UHVSRQVH IURP WKH QRGHV�

����� 1(7:25. 5(&(,9( ,QVWUXFWLRQ ï 5(&9�����
7KH 5(&9����� LQVWUXFWLRQ HQDEOHV WKH ORFDO QRGH WR ZULWH WR LWV PHPRU\ GDWD
IURP D QRGH HLWKHU RQ D ORFDO RU UHPRWH QHWZRUN�

)RUPDW 7KH IRUPDW RI WKH 5(&9����� LQVWUXFWLRQ LV DV IROORZV�

9DULDWLRQV
M 5(&9�����

�����
5(&9 6 ' &

'� �VW GHVWLQDWLRQ ZRUG &,2� *� $� 7� &� '0� '5� ,5

&� �VW FRQWURO ZRUG &,2� *� $� 7� &� '0� '5� ,5

,QGLUHFW DGGUHVVLQJ RQO\

6� �VW VRXUFH ZRUG &,2� *� $� 7� &� '0� '5� ,5

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

&RQWURO 'DWD 6HW WKH VRXUFH QRGH DGGUHVV WR ��� WR VHQG GDWD ZLWKLQ WKH 3& H[HFXWLQJ WKH
LQVWUXFWLRQ�

:RUG %LWV �� WR �� %LWV �� WR ��

& 1XPEHU RI ZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����� WR ���'(�

&�� 6RXUFH QHWZRUN DGGUHVV
�� WR ���� L�H�� ��� WR ��)�

%LWV �� WR ��� ��� WR �)�
%LWV �� WR ��� 6HW WR ��

&�� 6RXUFH XQLW 6RXUFH QRGH DGGUHVV

&�� %LWV �� WR ���
1R� RI UHWULHV �� WR �� LQ
KH[DGHFLPDO�
L�H�� �� WR �)�

%LWV �� WR ���
6HW WR ��

%LWV �� WR ���
7UDQVPLVVLRQ SRUW QXPEHU
��� WR ���

%LW �� WR ���
6HW WR ��

%LW ��� 21� 1R UHVSRQVH�
2))� 5HVSRQVH UHWXUQHG�

&�� 5HVSRQVH PRQLWRULQJ WLPH � ����� WR �))))  ��� WR ������ VHFRQGV�

1RWH 7UDQVPLVVLRQV FDQQRW EH UHFHLYHG IURP WKH 3& H[HFXWLQJ 5(&9������

�� �� ���� �� 1XPEHU RI :RUGV
6HW WKH WRWDO QXPEHU RI ZRUGV WR EH WUDQVIHUUHG�

�� ,QWHUUXSW 1XPEHU
7KH %$6,& 8QLW LQWHUUXSW QXPEHU FDQ EH VHW ZKHQ D %$6,& 8QLW LV GHVLJ�
QDWHG� 6HW WKH LQWHUUXSW QXPEHU WR � ZKHQ VHQGLQJ WR DQ\ GHVWLQDWLRQ RWKHU
WKDQ D %$6,& 8QLW�

�� 6RXUFH 1HWZRUN $GGUHVV
6HW WKH 6RXUFH QHWZRUN DGGUHVV WR �� LI \RX VHQG WKH GDWD WR ZLWKLQ WKH ORFDO
QHWZRUN� ,I PRUH WKDQ RQH 6<60$& /,1. 8QLW RU 6<60$& 1(7 /LQN 8QLW LV
PRXQWHG WR WKH 3&� WKH QHWZRUN RI WKH 8QLW ZLWK WKH VPDOOHVW XQLW QXPEHU ZLOO
EH FRQVLGHUHG WR WKH ORFDO QHWZRUN�

�� 6RXUFH 1RGH $GGUHVV
6HW WKH VRXUFH QRGH DGGUHVV WR �� IRU WUDQVPLVVLRQ WR GHYLFHV DW WKH ORFDO
QRGH�

�� 6RXUFH 8QLW $GGUHVV
6HW WKH VRXUFH XQLW QXPEHU WR �� LI WKH GHVWLQDWLRQ LV D 3&� ,I LW LV D XVHU DSSOL�
FDWLRQ RQ WKH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU� VHW WKH GHVWLQDWLRQ XQLW WR
�� WR �� DFFRUGLQJ WR WKH DSSOLFDWLRQ� )RU D %$6,& 8QLW� DGG �� WR WKH XQLW
QXPEHU �� WR )� VR WKDW WKH GHVWLQDWLRQ XQLW DGGUHVV LV IURP �� WR �)�

'HVWLQDWLRQ $GGUHVV �KH[DGHFLPDO�

3& �&38� ��

16% �� �XVHU DSSOLFDWLRQ�

168 �� RU �� �XVHU DSSOLFDWLRQ�

%$6,& 8QLW 8QLW QR� � �� ��� WR �) IRU 8QLW � WR ) �� WR ����

�� &RPPXQLFDWLRQV 3RUW 1XPEHU
6HW WKH FRPPXQLFDWLRQV SRUW QXPEHU WKDW WKH 5(&9����� LQVWUXFWLRQ ZLOO EH
VHQW WR�

�� 1XPEHU RI 5HWULHV
6HW WKH QXPEHU RI UHWULHV IRU XQVXFFHVVIXO WUDQVPLVVLRQV� <RX FDQ VHW WKH
QXPEHU EHWZHHQ � WR ��� ,I �� KDV EHHQ VHW� IRU H[DPSOH� WKH 5(&9�����
LQVWUXFWLRQV ZLOO EH UH�WUDQVPLWWHG XS WR �� WLPHV ZKHQ WKH 3& GRHV QRW UH�
FHLYH D UHVSRQVH IURP WKH GHVWLQDWLRQ QRGH�

�� 5HVSRQVH 0RQLWRU 7LPH
'HVLJQDWHV WKH OHQJWK RI WLPH WKDW WKH 3& UHWULHV WUDQVPLVVLRQ ZKHQ ELW �� RI
&�� LV 2)) DQG QR UHVSRQVH LV UHFHLYHG� 7KH GHIDXOW YDOXH LV ������ ZKLFK
LQGLFDWHV � VHFRQGV�

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

5DQJH RI &RQWURO 'DWD 7KH SHUPLVVLEOH UDQJHV RI FRQWURO GDWD WR EH VHW DUH DV IROORZV�

,WHP 9DOXH

1XPEHU RI ZRUGV ���� WR ��'( �� WR ��� ZRUG�

,QWHUUXSW QXPEHU �� 3& RU ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU
� WR ) �� WR ���� %$6,& 8QLW

6RXUFH QHWZRUN DGGUHVV �� /RFDO QHWZRUN
�� WR �)� 6RXUFH QHWZRUN DGGUHVV

6RXUFH QRGH DGGUHVV ��� 7UDQVPLVVLRQ ZLWKLQ ORFDO 3&
�� WR �(� 6RXUFH QRGH DGGUHVV �� WR ���� �6<60$& 1(7�
�� WR �(� 6RXUFH QRGH DGGUHVV �� WR ��� �6<60$& /,1.�
))� %URDGFDVWLQJ

6RXUFH XQLW DGGUHVV ��� 3&
��� ,%0 3&�$7�FRPSDWLEOH FRPSXWHU� 16% XVHU·V DSSOLFDWLRQ
��� ��� 168
�� WR �)� %$6,& 8QLW �IRU XQLW QXPEHUV � WR )�

&RPPXQLFDWLRQV SRUW QXPEHU � WR � �� WR ��

1XPEHU RI UHWULHV � WR ) �� WR ���

5HVSRQVH PRQLWRU WLPH ����� � V �GHIDXOW�
���� WR ))))� ��� WR ������� V LQ ����V LQFUHPHQWV �VHW E\ WKH XVHU�

����� '(/,9(5 &200$1' ,QVWUXFWLRQ ï &01'�����
7KH&01'����� LQVWUXFWLRQ FRQWUROV WKH GHVWLQDWLRQ QRGHZLWK D FRPPDQGEORFN
DQG UHVSRQVH EORFN �UHIHU WR ��� &9�PRGH &RPPDQGV IRU 3&V DQG ���
&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV��

)RUPDW 7KH IRUPDW RI WKH &01'����� LQVWUXFWLRQ LV DV IROORZV�

9DULDWLRQV
M &01'�����

�����
&01' 6 ' &

'� �VW UHVSRQVH ZRUG &,2� *� $� 7� &� '0� '5� ,5

&� �VW FRQWURO ZRUG &,2� *� $� 7� &� '0� '5� ,5

,QGLUHFW DGGUHVVLQJ RQO\

6� �VW FRPPDQG ZRUG &,2� *� $� 7� &� '0� '5� ,5

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

7KH &01'����� LQVWUXFWLRQ WUDQVPLWV D FRPPDQG EHJLQQLQJ DW ZRUG 6 WR WKH
GHVLJQDWHG 8QLW DW WKH GHVWLQDWLRQ QRGH DGGUHVV LQ WKH GHVLJQDWHG QHWZRUN DQG
UHFHLYHV WKH UHVSRQVH EHJLQQLQJ DW ZRUG '�

&RQWURO 'DWD 7KH FRQWURO ZRUGV� EHJLQQLQJ ZLWK &� VSHFLI\ WKH QXPEHU RI E\WHV RI FRQWURO GDWD
WR EH VHQW� WKH QXPEHU RI E\WHV RI UHVSRQVH GDWD WR EH UHFHLYHG� WKH GHVWLQDWLRQ
QRGH� DQG RWKHU SDUDPHWHUV�

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

:RUG %LWV �� WR �� %LWV �� WR ��

& 1XPEHU RI E\WHV WR VHQG �� WR ����� L�H�� ����� WR ���&���

&�� 1XPEHU RI E\WHV WR UHFHLYH �� WR ����� L�H�� ����� WR ���&���

&�� 'HVWLQDWLRQ QHWZRUN DGGUHVV
�� WR ���� L�H�� ��� WR ��)��

%LWV �� WR ��� ��� WR �)��
%LWV �� WR ��� 6HW WR ��

&�� 'HVWLQDWLRQ XQLW� 'HVWLQDWLRQ QRGH DGGUHVV�

&�� %LWV �� WR ���
1R� RI UHWULHV �� WR �� LQ
KH[DGHFLPDO�
L�H�� �� WR �)�

%LWV �� WR ���
6HW WR ��

%LWV �� WR ���
7UDQVPLVVLRQ SRUW QXPEHU
��� WR ���

%LW �� WR ���
6HW WR ��

%LW ��� 21� 1R UHVSRQVH�
2))� 5HVSRQVH UHWXUQHG�

&�� 5HVSRQVH PRQLWRULQJ WLPH � ����� WR �))))  ��� WR ������ VHFRQGV��

1RWH 7UDQVPLVVLRQV FDQQRW EH VHQW WR WKH 3& H[HFXWLQJ &01'������

�� �� ���� �� 1XPEHU RI %\WHV WR 6HQG
6HW WKH WRWDO QXPEHU RI E\WHV RI FRPPDQG GDWD �LQFOXGLQJ WKH FRPPDQG
FRGH� VWRUHG DW WKH ILUVW FRPPDQG DQG IROORZLQJ ZRUGV RI WKH FRPPDQG
EORFN�

�� 1XPEHU RI %\WHV WR 5HFHLYH
6HW WKH WRWDO QXPEHU RI E\WHV RI UHVSRQVH GDWD �LQFOXGLQJ WKH UHVSRQVH
FRGH� WR EH VWRUHG DW WKH ILUVW UHVSRQVH DQG IROORZLQJ ZRUGV RI WKH UHVSRQVH
EORFN�

1RWH 0D[LPXP QXPEHU RI E\WHV WKDW FDQ EH VHQW RU UHFHLYHG LV DV IROORZV�

6\VWHP 0D[� QXPEHU RI E\WHV

6<60$& 1(7 /LQN ���&� ������

6<60$& /,1. ����( �����

6<60$& %86�� ����( �����

�� ,QWHUUXSW 1XPEHU
7KH %$6,& 8QLW LQWHUUXSW QXPEHU FDQ EH VHW ZKHQ D %$6,& 8QLW LV GHVLJ�
QDWHG� 6HW WKH LQWHUUXSW QXPEHU WR � ZKHQ VHQGLQJ WR DQ\ GHVWLQDWLRQ RWKHU
WKDQ D %$6,& 8QLW�

�� 'HVWLQDWLRQ 1HWZRUN $GGUHVV
6HW WKH GHVWLQDWLRQ QHWZRUN DGGUHVV WR �� LI VHQGLQJ WKH FRPPDQG WR D QRGH
LQ WKH ORFDO QHWZRUN� ,I PRUH WKDQ RQH 6<60$& /,1. 8QLW RU 6<60$& 1(7
/LQN 8QLW LV PRXQWHG WR WKH 3&� WKH QHWZRUN RI WKH 8QLW ZLWK WKH VPDOOHVW XQLW
QXPEHU ZLOO EH FRQVLGHUHG WR EH WKH ORFDO QHWZRUN�

�� 'HVWLQDWLRQ 1RGH $GGUHVV
6HW WKH GHVWLQDWLRQ QRGH DGGUHVV WR )) IRU EURDGFDVWLQJ ZLWKLQ WKH ORFDO QHW�
ZRUN� 6HW WR �� IRU WUDQVPLVVLRQ WR D GHYLFH DW WKH ORFDO QRGH� 7KHGHVWLQDWLRQ
QRGH DGGUHVV FDQ KDYH WKH IROORZLQJ YDOXHV�

6\VWHP�W\SH RI WUDQVPLVVLRQ 3RVVLEOH YDOXHV

6<60$& 1(7 /LQN 6\VWHP ��� WR ��( �QRGHV � WR ����

6<60$& /,1. 6\VWHP ��� WR ��( �QRGHV � WR ���

%URDGFDVW WR DOO QRGHV LQ QHWZRUN �))

7UDQVPLW ZLWKLQ WKH 3& ���

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���



��

�� 'HVWLQDWLRQ 8QLW 'HVLJQDWLRQ
6HW WKH QHWZRUN GHVWLQDWLRQ DGGUHVV DV IROORZV�

'HVWLQDWLRQ 'HVLJQDWLRQ �KH[DGHFLPDO�

3& �&38� ��

16% �� �XVHU DSSOLFDWLRQ�

168 �� RU �� �XVHU DSSOLFDWLRQ�

6<60$& 1(7 /LQN 8QLW )(

&38 %XV 8QLW 8QLW QR� � �� ��� WR �) IRU 8QLW � WR ) �� WR ����

�� 5HVSRQVH )ODJ
8VXDOO\ VHW WKLV ELW WR2)) ��� UHTXLUHG�� ,I QR UHVSRQVH LV UHTXLUHG� VHW WKH ELW
WR 21 ��� 1RW UHTXLUHG��

�� &RPPXQLFDWLRQV 3RUW 1XPEHU
6HW WKH FRPPXQLFDWLRQV SRUW QXPEHU WKDW WKH &01'����� LQVWUXFWLRQ ZLOO EH
VHQW WR�

�� 1XPEHU RI 5HWULHV
6HW WKH QXPEHU RI UHWULHV IRU XQVXFFHVVIXO WUDQVPLVVLRQV� <RX FDQ VHW WKH
QXPEHU EHWZHHQ � WR ��� ,I �� KDV EHHQ VHW� IRU H[DPSOH� WKH &01'�����
LQVWUXFWLRQV ZLOO EH UH�WUDQVPLWWHG XS WR �� WLPHV ZKHQ WKH 3& GRHV QRW UH�
FHLYH D UHVSRQVH IURP WKH GHVWLQDWLRQ QRGH�

��� 5HVSRQVH 0RQLWRU 7LPH �8QLW� ��� 6�
'HVLJQDWHV WKH OHQJWK RI WLPH WKDW WKH 3& UHWULHV WUDQVPLVVLRQ ZKHQ ELW �� RI
&�� LV 2)) DQG QR UHVSRQVH LV UHFHLYHG� 7KH GHIDXOW YDOXH LV ������ ZKLFK
LQGLFDWHV � VHFRQGV�

1RWH ,I PRUH WKDQ WKH QXPEHU RI E\WHV WR UHFHLYH LV UHFHLYHG� QR UHVSRQVH ZLOO EH
VWRUHG� ,I IHZHU E\WHV DUH UHFHLYHG� WKH UHVSRQVH GDWD ZLOO EH VWRUHG DQG WKH XQ�
XVHG PHPRU\ DUHD RI WKH 3& ZLOO UHPDLQ XQXVHG�

5DQJH RI &RQWURO 'DWD 7KH SHUPLVVLEOH UDQJHV RI FRQWURO GDWD DUH DV IROORZV�

,WHP 9DOXH

1XPEHU RI E\WHV WR VHQG ���� WR ��&� �� WR ����� E\WHV�

1XPEHU RI E\WHV WR UHFHLYH ���� WR ��&� �� WR ����� E\WHV�

'HVWLQDWLRQ QHWZRUN DGGUHVV ��� /RFDO QHWZRUN
�� WR �)� 'HVWLQDWLRQ QHWZRUN DGGUHVV

'HVWLQDWLRQ QRGH DGGUHVV ��� 7UDQVPLVVLRQ ZLWKLQ ORFDO 3&
�� WR �(� 'HVWLQDWLRQ QRGH DGGUHVV �� WR ���� �6<60$& 1(7�
�� WR �(� 'HVWLQDWLRQ QRGH DGGUHVV �� WR ��� �6<60$& /,1.�
))� %URDGFDVWLQJ

'HVWLQDWLRQ XQLW DGGUHVV ��� 3&
��� 16% XVHU·V DSSOLFDWLRQ
��� ��� 168 XVHU·V DSSOLFDWLRQ
6<60$& 1(7 /LQN 8QLW� )(
�� WR �)� %$6,& 8QLW �XQLW QXPEHU� � WR )�

5HVSRQVH IODJ � �2))�� 5HTXLUHG
� �21�� 1RW UHTXLUHG

&RPPXQLFDWLRQV SRUW QXPEHU � WR � �� WR ��

1XPEHU RI UHWULHV � WR ) �� WR ���

5HVSRQVH PRQLWRU WLPH ����� � V �GHIDXOW�
���� WR ))))� ��� WR ������� V ZLWK ����V LQFUHPHQWV �VHW E\ WKH XVHU�

1RWH ,Q WKH FDVH RI EURDGFDVWLQJ� VHW WKH UHVSRQVH IODJ ELW WR 21 ��� QRW UHTXLUHG��

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���
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&RQGLWLRQ RI H[HFXWLRQ

&RQGLWLRQ RI H[HFXWLRQ

7KH 6(1'����� SURJUDP VHFWLRQ ZLOO UXQ ZKHQ ,������
LV 21� SURYLGHG WKDW WKH (QDEOHG )ODJ IRU SRUW � LV 21
DQG WKH 5(&9����� LQVWUXFWLRQ KDV QRW EHHQ H[HFXWHG�

������+ LV 21 ZKLOH WKH 6(1'����� LQVWUXFWLRQ LV
EHLQJ H[HFXWHG� DQG LW JRHV 2)) ZKHQ WKH H[HFXWLRQ RI
WKH LQVWUXFWLRQ KDV EHHQ FRPSOHWHG�

7KH ���ZRUG GDWD VWDUWLQJ IURP '����� RQ WKH ORFDO 3&
LV VHQW WR '����� DQG IROORZLQJ ZRUGV RQ WKH 3& ZLWK D
XQLW DGGUHVV RI �� QRGH DGGUHVV RI �� DQG QHWZRUN
DGGUHVV RI ��

:RUG &RQWHQW 0HDQLQJ

'����� �� �$ 1XPEHU RI ZRUGV� ��

'����� �� �� 'HVWLQDWLRQ QHWZRUN DGGUHVV� �

'����� �� �� 'HVWLQDWLRQ QRGH DGGUHVV� �
'HVWLQDWLRQ XQLW DGGUHVV� �

'����� �� �� &RPPXQLFDWLRQV SRUW QR�� �
1XPEHU RI UHWULHV� �

'����� �� �� 5HVSRQVH PRQLWRU WLPH� �� V

6WRULQJ WKH 6HQG 'DWD
7KH ���ZRUG GDWD VWDUWLQJ IURP ,���� LV VWRUHG LQ
'����� DQG IROORZLQJ ZRUGV RQ

7UDQVPLVVLRQ HUURU GLVSOD\

7KH 5(&9����� SURJUDP ZLOO UXQ ZKHQ ,������ LV 21�
SURYLGHG WKDW WKH (QDEOHG )ODJ IRU SRUW � LV 21 DQG WKH
6(1'����� LQVWUXFWLRQ KDV QRW EHHQ H[HFXWHG�

������+ LV 21 ZKLOH WKH 5(&9����� LQVWUXFWLRQ LV
EHLQJ H[HFXWHG� DQG LW JRHV 2)) ZKHQ WKH H[HFXWLRQ RI
WKH LQVWUXFWLRQ KDV EHHQ FRPSOHWHG�

7KH ���ZRUG GDWD VWDUWLQJ IURP $��� RQ WKH 3& ZLWK D
XQLW DGGUHVV RI �� QRGH DGGUHVV RI ��� QHWZRUN DGGUHVV
RI � LV VWRUHG DW ���� DQG IROORZLQJ ZRUGV D WKH ORFDO
3&�

:RUG &RQWHQW 0HDQLQJ

'����� �� �� 1XPEHU RI ZRUGV� ��

'����� �� �� 'HVWLQDWLRQ QHWZRUN DGGUHVV� �

'����� �� �� 'HVWLQDWLRQ QRGH DGGUHVV� ��
'HVWLQDWLRQ 8QLW DGGUHVV� �

'����� �� �) &RPPXQLFDWLRQV SRUW QR�� �
1XPEHU RI UHWULHV� ��

'����� �� �� 5HVSRQVH PRQLWRU WLPH� 'HIDXOW

5HFHSWLRQ HUURU GLVSOD\

5HFHSWLRQ GDWD SURFHVVLQJ
:KHQ WKH GDWD LV UHFHLYHG ZLWKRXW DQ HUURU� WKH ���ZRUG
GDWD UHFHLYHG DW ���� DQG IROORZLQJ ZRUGV LV VWRUHG LQ
'����� DQG IROORZLQJ ZRUGV RQ WKH VDPH 3&�

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���
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1RWH 7R H[HFXWH PRUH WKDQ RQH LQVWUXFWLRQ LQ VHTXHQFH DW WKH VDPH SRUW� \RX PXVW
XVH WKH (QDEOHG )ODJV WR EH VXUH WKDW RQO\ RQH LQVWUXFWLRQ LV EHLQJ H[HFXWHG DW
WKH VDPH WLPH IRU DQ\ RQH SRUW �UHIHU WR SDJH ����

����� 7UDQVPLVVLRQ 7LPH
7UDQVPLVVLRQ 'HOD\ 7KH WUDQVPLVVLRQ GHOD\ FDQ EH FDOFXODWHG DV IROORZV�

7G  7V � 7J � 7 � �QV  7Q� � �OV  7R� � 7/6 � 7U
7G� 7LPH GHOD\
7V� '0$ VHQG WLPH �DSSUR[LPDWHO\ � PV SHU E\WH�
7J� 7RNHQ GHWHFWLRQ WLPH
7� 'DWD VHQG�UHFHLYH WLPH �DSSUR[LPDWHO\ � PV SHU E\WH�
QV� 1XPEHU RI QRGHV EHWZHHQ WKH ORFDO QRGH DQG GHVWLQDWLRQ
7Q� 3DVVLQJ GHOD\ SHU QRGH� DSSUR[LPDWHO\ � PV SHU QRGH �HTXLYDOHQW WR

��ELW GDWD�
OV� &DEOH �OHQJWK LQ NP� IRU GDWD WUDQVPLVVLRQ
7R� 'HOD\ RQ ILEHU� DSSUR[LPDWHO\ � PV SHU NP ����ELW GDWD SHU NP�
7OV� /LQH 6HUYHU SDVVLQJ GHOD\� DSSUR[LPDWHO\ �� PV �HTXLYDOHQW WR ���ELW

GDWD� � PV ZKHQ /LQH 6HUYHU LV QRW SDVVHG�
7U� '0$ UHFHLYH WLPH

7KH WRNHQ GHWHFWLRQ WLPH �7� LV EHWZHHQ � DQG 7JPD[� 7KH 7JPD[� YDOXH FDQ EH
REWDLQHG IURP WKH IROORZLQJ�
7JPD[�  O  WR � Q  7Q � 7/6 � [  7

O� /RRS FDEOH OHQJWK
7R� 'HOD\ WLPH RQ ILEHU� DSSUR[LPDWHO\ � PV SHU NP ����ELW GDWD SHU NP�
Q� 1XPEHU RI QRGHV RQ QHWZRUN
7Q� 3DVVLQJ GHOD\ SHU QRGH� DSSUR[LPDWHO\ � PV SHU QRGH �HTXLYDOHQW WR

��ELW GDWD�
7OV� /LQH 6HUYHU SDVVLQJ GHOD\� DSSUR[LPDWHO\ �� PV �HTXLYDOHQW WR ���ELW

GDWD� � PV ZKHQ /LQH 6HUYHU LV QRW SDVVHG�
[� 1XPEHU RI QRGHV FXUUHQWO\ VHQGLQJ GDWD
7� 'DWD VHQG�UHFHLYH WLPH �DSSUR[LPDWHO\ � PV SHU E\WH�

([DPSOH�������E\WH GDWD LV VHQW IURPQRGH$ WR QRGH' LQ WKH IROORZLQJ QHWZRUN
RQ FRQGLWLRQ WKDW WKHUH DUH QR QRGHV �[  �� FXUUHQWO\ VHQGLQJ GDWD DQG WKH GDWD LV
QRW VHQW YLD WKH /LQH 6HUYHU �7OV  ���

/,6

$

%

&

'

(

'DWD

��� NP ��� NP

��� NP

��� NP

��� NP

��� NP

/,6� /LQH 6HUYHU

7V  7  7U  ����  � PV  ��� PV
QV  �
OV  ��� � ��� � ���  ��� NP
O  ��� � ��� � ��� � ��� ���� � ��� � ���  � NP
Q  �

3& 1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ���
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7KH PD[LPXP WRNHQ GHWHFWLRQ WLPH FDQ EH REWDLQHG DV IROORZV�
7JPD[�  ��  �� � ��  �� � � � �  �� PV
7KH PD[LPXP WLPH GHOD\ FDQ WKXV EH REWDLQHG DV IROORZV�
7G  ���PV� ��PV ����PV� ��  �PV� � ����  �PV� � �PV ����PV ����PV

,Q WKH FDVH RI GDWD H[FKDQJH EHWZHHQ WZR &9����617��·V RU EHWZHHQ WKH
&9����617�� DQG D FRPSXWHU� WKH LQWHUQDO SURFHVVLQJ WLPH RI WKH 6<60$&
1(7 /LQN 8QLW ZLOO GHOD\ WKH WUDQVPLVVLRQ RI WKH GDWD� 7KH UHTXLUHG WRWDO SURFHVV�
LQJ WLPH YDULHV ZLWK WKH &38 SURFHVVLQJ PRGH RI WKH 3& DV IROORZV�
� 6\QFKURQRXV 3URFHVVLQJ
0D[LPXPSURFHVVLQJ WLPH �DSSUR[��  �PV�QXPEHU RI E\WHV [�PV ���PV IRU
$6&,, GDWD� � � VFDQ WLPH

� 1RQ�V\QFKURQRXV 3URFHVVLQJ
0D[LPXPSURFHVVLQJ WLPH �DSSUR[��  �PV�QXPEHU RI E\WHV [�PV ���PV IRU
$6&,, GDWD� � �� PV

1RWH �� � PV� ,QWHUQDO SURFHVVLQJ WLPH
�� 1XPEHU RI E\WHV� 7KH WRWDO QXPEHU RI E\WHV VHQW DV D FRPPDQG EORFN DQG

UHVSRQVH EORFN�
�� � VFDQ WLPH� 'DWD LV UHDG RU ZULWWHQ LQ V\QFKURQL]DWLRQ ZLWK WKH 3&·V ,�2

F\FOH�
�� �� PV� 0D[LPXP WLPH UHTXLUHG IRU WKH 6<60$& 1(7 /LQN 8QLW DQG 3& WR

H[FKDQJH GDWD�

��� &RPPDQGV
7KH IROORZLQJ GDWDJUDP VHUYLFH FRPPDQGV DQG UHVSRQVHV FDQ EH XVHG RQ WKH
6<60$& 1(7 /LQN 8QLW�

����� &RPPDQG 0RGHV
7KH IROORZLQJ WZR FRPPDQG PRGHV DUH DYDLODEOH RQ WKH 6<60$& 1(7 &9�VH�
ULHV 6<60$& 1(7 /LQN 8QLW�
� &�PRGH FRPPDQGV
� &9�PRGH �),16� FRPPDQGV
&9�PRGH FRPPDQGV DUH H[SODLQHG EHORZ� )RU &�PRGH FRPPDQGV� UHIHU WR ���
3& %ULGJLQJ DQG &�PRGH &RPPDQGV� 6HW HLWKHU &�PRGH RU &9�PRGH FRP�
PDQGV IURP WKH FRPPXQLFDWLRQV XQLW VHWWLQJV XVLQJ D 3HULSKHUDO 'HYLFH
�&966�� )RU GHWDLOV RQ D VSHFLILF 3HULSKHUDO 'HYLFH� UHIHU WR WKH RSHUDWLRQPDQX�
DO IRU WKDW 3HULSKHUDO 'HYLFH� <RX PXVW VHOHFW RQH RI WKH WZR PRGHV� ERWK IRUPV
RI FRPPDQGV FDQQRW EH XVHG DW WKH VDPH WLPH�

����� 'HVWLQDWLRQ 8QLWV
7KH SURFHVVLQJ RI D FRPPDQG EORFN DQG D UHVSRQVH EORFN YDU\ ZLWK WKH GHVWLQD�
WLRQ 8QLW� 7KH GHVWLQDWLRQ 8QLW LV GHVLJQDWHG LQ WKH FRQWURO GDWD �GHVWLQDWLRQ XQLW
DGGUHVV�� 7KLV PDQXDO H[SODLQV FRPPDQG DQG UHVSRQVH EORFNV VHQW WR &9�VH�
ULHV 3&V DQG 6<60$& 1(7 /LQN 8QLWV �&9����617���� )RU FRPPDQGV RU UH�
VSRQVHV IRU RWKHU 8QLWV� UHIHU WR WKH UHOHYDQW RSHUDWLRQ PDQXDO�

����� &RGHV
(LWKHU RI WKH IROORZLQJ WZR FRGHV FDQ EH XVHG IRU GDWD H[FKDQJH�
� %LQDU\ �%,1�
� $6&,,
2QO\ ELQDU\ FRGH LV XVHG IRU WKH LQWHUQDO SURFHVVLQJ RI WKH 6<60$& 1(7 /LQN
8QLW� ,I KLJK�VSHHG� ODUJH�VFDOH GDWD WUDQVIHU LV UHTXLUHG� VSHFLI\ %,1 �ELQDU\� XQ�
GHU WKH FRPPXQLFDWLRQV XQLW VHWWLQJ IURP D 3HULSKHUDO 'HYLFH �&966��

,QWHUQDO 3URFHVVLQJ 7LPH RI
6<60$& 1(7 /LQN 8QLW

&RPPDQGV 6HFWLRQ ���



��

$6&,, ,I WKH V\VWHP LV VHW IRU $6&,,� HDFK GDWD E\WH LV GLYLGHG LQWR WZR GLJLWV �WKH XSSHU
GLJLW DQG ORZHU GLJLW� DQG FRQYHUWHG LQWR WZR E\WHV HDFK RI QXPHULFDO $6&,, GDWD�

�$��

���� ����

%LQDU\ FRGH

$6&,, FRGH

´�µ ´�µ ´�µ ´$µ

��E\WH KH[DGHFLPDO GDWD

��E\WH KH[DGHFLPDO GDWD

1RWH �� ,I \RX VHOHFW $6&,, IRU WKH 6<60$&1(7 /LQN 8QLW� KH[DGHFLPDO GDWD ZLOO EH
H[SUHVVHG LQ $6&,,� 7KH IROORZLQJ LV DQ H[DPSOH RI GDWD LQ ERWK ELQDU\ DQG
$6&,, �VXFK DV D ILOH QDPH� IRU WKH ILOH QDPH $6&,,�'$7

$ 6 & , , B B B � ' $ 7
%LQDU\ GDWD� �� �� �� �� �� �� �� �� �( �� �� ��
$6&,, GDWD

,%0 3&�$7� �����������������(������
3&� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� �� ��

�� 6HW WKH6<60$&1(7/LQN8QLWV VR WKDW GDWD H[FKDQJH LQ WKH GDWDJUDPVHU�
YLFH LV GRQH LQ RQH FRGH RQO\� HLWKHU $6&,, RU ELQDU\ ZLWKLQ WKH VDPH QHWZRUN
RU ZKHQ FRPPXQLFDWLRQ WKURXJK D %ULGJH�

<RX FDQ XVH ERWK $6&,, DQG ELQDU\ FRGH LI \RX EULGJH WKURXJK D 3&� 'DWD LV
FRQYHUWHG EHWZHHQ ELQDU\ DQG $6&,, LQ WKH 3&ZKHQ LW EULGJHV WKH WUDQVPLV�
VLRQ�

617 &38 36

617 617 &38 36

617 &38 36

6HQGLQJ QRGH
�ELQDU\�

5HFHLYLQJ QRGH
�$6&,,�

8QLW RQ EULGJLQJ 3&
�ELQDU\�

8QLW RQ EULGJLQJ 3&
�$6&,,�

1HWZRUN � 1HWZRUN �

36� 3RZHU 6XSSO\ 8QLW
617� 6<60$& 1(7 /LQN 8QLW

��� 8VLQJ &RPPDQGV DQG 5HVSRQVHV
7KH XVH RI D FRPPDQG RU UHVSRQVH EORFN YDULHV ZLWK WKH GHYLFH �,%0 3&�
$7�FRPSDWLEOH FRPSXWHU RU &9�VHULHV 3&� WKDW VHQGV WKH EORFN�

����� ,%0 3&�$7 DQG &RPSDWLEOH &RPSXWHUV
$GG WKH DSSOLFDWLRQ KHDGHU DV D SUHIL[ WR WKH FRPPDQG FRGH VR WKDW &9�PRGH
FRPPDQGV FDQ EH XVHG RQ WKH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU� DV IROORZV�

8VLQJ &RPPDQGV DQG 5HVSRQVHV 6HFWLRQ ���
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&RPPDQGV
:KHQ 8VLQJ %ULGJLQJ 3& �(IIHFWLYH 2QO\ ZKHQ ,&) %LW � LV 21�

�� ��

,&) 569 *&7 '1$ '$� '$� 6$�61$ 6$� 6,'

$SSOLFDWLRQ KHDGHU

&RPPDQG
FRGH

7H[W

:KHQ 1RW 8VLQJ %ULGJLQJ 3&

,&) '$� 6$� 6,'

$SSOLFDWLRQ KHDGHU

&RPPDQG
FRGH

7H[W

5HVSRQVHV
$ UHVSRQVH EORFN LQFOXGHV D UHVSRQVH FRGH �D ��E\WH FRGH LQ ELQDU\� DGGHG WR
WKH FRPPDQG FRGH DV IROORZV�

:KHQ 8VLQJ %ULGJLQJ 3& �(IIHFWLYH 2QO\ ZKHQ ,&) %LW � LV 21�

�� ��

,&) 569 *&7 '1$ '$� '$� 6$�61$ 6$� 6,'

$SSOLFDWLRQ KHDGHU

7H[W&RPPDQG
FRGH

5HVSRQVH
FRGH

:KHQ 1RW 8VLQJ %ULGJLQJ 3&

,&) '$� 6$� 6,'

$SSOLFDWLRQ KHDGHU

7H[W&RPPDQG
FRGH

5HVSRQVH
FRGH

7H[W /HQJWK
7KH OHQJWK RI WKH WH[W ZLOO EH DV IROORZV�

&RQGLWLRQV &RPPDQG 5HVSRQVH

%LQDU\ %ULGJLQJ 3& XVHG ����� E\WHV PD[� ����� E\WHV PD[�

%ULGJLQJ 3& QRW XVHG ����� E\WHV PD[� ����� E\WHV PD[�

$6&,, %ULGJLQJ 3& XVHG ����� E\WHV PD[� ����� E\WHV PD[�

%ULGJLQJ 3& QRW XVHG ����� E\WHV PD[� ����� E\WHV PD[�

$SSOLFDWLRQ +HDGHU 'DWD
,&) �,QIRUPDWLRQ &RQWURO )LHOG�
7KH FRQILJXUDWLRQ RI WKH ,&) LV DV IROORZV�

� � � � � � � �

� � � � �
%LW

5HVSRQVH ��� UHVSRQVH UHTXLUHG� �� UHVSRQVH QRW UHTXLUHG�

.LQG RI GDWD ��� FRPPDQG� �� UHVSRQVH�

3& EULGJH
�� 8QXVHG ��WK LWHP RI DSSOLFDWLRQ KHDGHU�
�� 8VHG ���WK LWHP RI DSSOLFDWLRQ KHDGHU�

8VLQJ &RPPDQGV DQG 5HVSRQVHV 6HFWLRQ ���
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569 �5HVHUYDWLRQ RI 6\VWHP�
6HW WR ���
*&7 �3HUPLVVLEOH 1XPEHU RI %ULGJHV�
6HW WR ���
'1$ �'HVWLQDWLRQ 1HWZRUN $GGUHVV�

��� /RFDO QHWZRUN
�� WR �)� 'HVWLQDWLRQ QHWZRUN DGGUHVV �� WR ����

'$� �'HVWLQDWLRQ 1RGH $GGUHVV�
�� WR �(� 1RGH LQ 6<60$& 1(7 /LQN 6\VWHP �� WR ����
�� WR �(� 1RGH LQ 6<60$& /,1. 6\VWHP �� WR ���
))� %URDGFDVWLQJ

'$� �'HVWLQDWLRQ 8QLW $GGUHVV�
��� 3& �&38�
((� 6<60$& 1(7 /LQN 8QLW
�� WR �)� &38 %XV 8QLW

61$ �6RXUFH 1HWZRUN $GGUHVV�
��� /RFDO QHWZRUN
�� WR �)� 'HVWLQDWLRQ QHWZRUN DGGUHVV �� WR ����

6$� �6RXUFH 1RGH $GGUHVV�
�� WR �(� 1RGH LQ 6<60$& 1(7 /LQN 6\VWHP �� WR ����
�� WR �(� 1RGH LQ 6<60$& /,1. 6\VWHP �� WR ���

6$� �6RXUFH 1RGH $GGUHVV�
��� 3& �&38�
�� WR �)� &38 %XV 8QLW

6,' �6HUYLFH ,'�
7KH 6,' LV XVHG WR LGHQWLI\ WKH QRGH WKDW GDWD LV VHQW IURP� 6HW IURP �� WR )) IRU
WKH 6,'�

����� 3&V
&RPPDQG 7KH FRPPDQG EORFN VWDUWV DW WKH ILUVW FRPPDQG ZRUG VSHFLILHG LQ WKH

&01'����� LQVWUXFWLRQ� 7KH IRUPDW RI WKH FRPPDQG EORFN LV DV IROORZV�

&RPPDQG
FRGH

7H[W

7KH OHQJWK RI WKH WH[W LV DV IROORZV�

%LQDU\ ����� E\WHV PD[�

$6&,, ��� E\WHV PD[�

5HVSRQVH $ UHVSRQVH EORFN VWDUWV DW WKH ILUVW UHVSRQVH ZRUG VSHFLILHG LQ WKH &01'�����
LQVWUXFWLRQ LV XVHG� 7KH IRUPDW RI WKH UHVSRQVH EORFN LV DV IROORZV�

5HVSRQVH
FRGH

7H[W&RPPDQG
FRGH

7KH OHQJWK RI WKH WH[W LV DV IROORZV�

%LQDU\ ����� E\WHV PD[�

$6&,, ��� E\WHV PD[�

8VLQJ &RPPDQGV DQG 5HVSRQVHV 6HFWLRQ ���
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��� &9�PRGH &RPPDQG /LVWV

����� &RPPDQGV IRU 3&V
&RPPDQG 1DPH 3& PRGH 3DJH

FRGH 581 021,725 '(%8* 352*5$0

�� �� 0(025< $5($ 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 0(025< $5($ :5,7( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 0(025< $5($ ),// 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 08/7,3/( 0(025< $5($ 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 0(025< $5($ 75$16)(5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� �� 3$5$0(7(5 $5($ 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 3$5$0(7(5 $5($ :5,7( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 3$5$0(7(5 $5($ &/($5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� �� 352*5$0 $5($ 3527(&7 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 352*5$0 $5($ 3527(&7 &/($5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 352*5$0 $5($ 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 352*5$0 $5($ :5,7( 1RW YDOLG 9DOLG 9DOLG 9DOLG S� ��

�� 352*5$0 $5($ &/($5 1RW YDOLG 1RW YDOLG 1RW YDOLG 9DOLG S� ��

�� �� 581 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 6723 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� �� &21752//(5 '$7$ 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� &211(&7,21 '$7$ 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� �� &21752//(5 67$786 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� &<&/( 7,0( 5($' 9DOLG 9DOLG 1RW YDOLG 1RW YDOLG S� ��

�� �� &/2&. 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� &/2&. :5,7( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� �� 0(66$*( 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

0(66$*( &/($5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

)$/�)$/6 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�& �� $&&(66 5,*+7 $&48,5( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� $&&(66 5,*+7 )25&(' $&48,5( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� $&&(66 5,*+7 5(/($6( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� �� (5525 &/($5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� (5525 /2* 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� (5525 /2* &/($5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

&9�PRGH &RPPDQG /LVWV 6HFWLRQ ���
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&RPPDQG 3DJH3& PRGH1DPH

FRGH 352*5$0'(%8*021,725581

�� �� ),/( 1$0( 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 6,1*/( ),/( 5($' 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 6,1*/( ),/( :5,7( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 0(025< &$5' )250$7 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� ),/( '(/(7( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� 92/80( /$%(/ &5($7(�'(/(7( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� ),/( &23< 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� ),/( 1$0( &+$1*( 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�� ),/( '$7$ &+(&. 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�$ 0(025< $5($ ),/( 75$16)(5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�% 3$5$0(7(5 $5($ ),/( 75$16)(5 9DOLG 9DOLG 9DOLG 9DOLG S� ��

�& 352*5$0 $5($ ),/( 75$16)(5 �VHH
QRWH�

9DOLG 9DOLG 9DOLG S� ��

�� �� )25&(' 6(7�5(6(7 1RW YDOLG 9DOLG 9DOLG 9DOLG S� ��

�� )25&(' 6(7�5(6(7 &$1&(/ 1RW YDOLG 9DOLG 9DOLG 9DOLG S� ��

1RWH :KHQ WKH 3& LV LQ 581 PRGH� GDWD WUDQVIHUV IURP ILOHV WR WKH SURJUDP DUHD DUH
QRW SRVVLEOH� EXW WUDQVIHUV IURP WKH SURJUDP DUHD WR ILOHV DUH SRVVLEOH�

����� &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV
&RPPDQG

FRGH
1DPH 3DJH

�� �� '$7$ /,1. 7$%/( 5($' S� ��

�� '$7$ /,1. 7$%/( :5,7( S� ��

�� �� 581 �VHH QRWH� S� ��

�� 6723 �VHH QRWH� S� ��

�� 5(6(7 S� ��

�� �� &21752//(5 '$7$ 5($' �VHH QRWH� S� ��

�� �� &21752//(5 67$786 5($' �VHH QRWH� S� ��

�� '$7$ /,1. 67$786 5($' S� ��

�� �� /223 %$&. 7(67 S� ��

�� �� (5525 /2* 5($' �VHH QRWH� S� ��

�� (5525 /2* &/($5 �VHH QRWH� S� ��

�� �� 1$0( 6(7 S� ��

�� 1$0( '(/(7( S� ��

�� 1$0( 5($' S� ��

1RWH 7KHVH FRPPDQGV DUH DOVR XVHG WR VHQG GDWD WR WKH 3&�

��� 5HVSRQVH &RGHV
$ UHVSRQVH FRGH FRQVLVWV RI WZR E\WHV� ,I D FRPPDQG LV FRPSOHWHG QRUPDOO\� D
UHVSRQVH FRGH RI �� �� ZLOO EH UHWXUQHG� 7KH ILUVW WZR GLJLWV RI D UHVSRQVH FRGH
DUH FDOOHG D PDLQ UHVSRQVH FRGH �05(6� DQG WKH ODVW WZR GLJLWV DUH FDOOHG D
VXE�UHVSRQVH FRGH �65(6�� ,I FRPPDQG H[HFXWLRQ UHVXOWV LQ DQ HUURU� RQH RI WKH
UHVSRQVH FRGHV OLVWHG LQ WKH IROORZLQJ WDEOH ZLOO EH UHWXUQHG� 5HIHU WR 6HFWLRQ �
7URXEOHVKRRWLQJ IRU GHWDLOV�

5HVSRQVH &RGHV 6HFWLRQ ���



��

05(6 'HVFULSWLRQ

�� 1RUPDO FRPSOHWLRQ

�� /RFDO QRGH HUURU

�� 'HVWLQDWLRQ QRGH HUURU

�� &RQWUROOHU HUURU

�� 1RW H[HFXWDEOH

�� 5RXWLQJ HUURU

�� &RPPDQG IRUPDW HUURU

�� 3DUDPHWHU HUURU

�� 5HDG QRW SRVVLEOH

�� :ULWH QRW SRVVLEOH

�� 1RW H[HFXWDEOH LQ FXUUHQW 3& PRGH

�� 1R 8QLW

�� 1R 8QLW

�� 8QLW HUURU

�� &RPPDQG HUURU

�� $FFHVV ULJKW HUURU

��� 0HPRU\ $UHD 'HVLJQDWLRQV
7KH IROORZLQJ WDEOH JLYHV WKH DGGUHVVHV WKDW FDQ EH XVHGZKHQ UHDGLQJ RUZULWLQJ
3& GDWD� 7KH'DWD DUHDDGGUHVV FROXPQ JLYHV WKH QRUPDO DGGUHVVHV XVHG LQ WKH
3& SURJUDP� 7KH $GGUHVV XVHG LQ FRPPXQLFDWLRQV FROXPQ DUH WKH DGGUHVVHV
XVHG LQ &9�PRGH FRPPDQGV DQG UHVSRQVHV� 7KHVH DGGUHVVHV DUH FRPELQHG
ZLWK WKH PHPRU\ DUHD FRGHV WR VSHFLI\ 3&PHPRU\ ORFDWLRQV� 7KHVH DGGUHVVHV
DUH QRW WKH VDPH DV WKH DFWXDO PHPRU\ DGGUHVVHV RI WKH GDWD�

7KH 1R� RI E\WHV FROXPQ VSHFLILHV WKH QXPEHU RI E\WHV WR UHDG RU ZULWH GDWD IRU
WKDW DUHD� 7KH QXPEHU RI E\WHV YDULHV IRU WKH VDPH DUHD GHSHQGLQJ RQ WKH
PHPRU\ DUHD FRGH�

'DWD VSHFLILHG DV ´ZLWK IRUFHG VWDWXVµ RU LQ WKH ´IRUFHG VWDWXV DUHDµ ZLOO LQGLFDWH
ZKHWKHU ELWV KDYH EHHQ IRUFH�VHW RU IRUFH�UHVHW IURP D 3HULSKHUDO 'HYLFH�

&9����&90��&38���(

0HPRU\ DUHD 'DWD 'DWD DUHD DGGUHVV $GGUHVV XVHG LQ
FRPPXQLFDWLRQV

0HPRU\
DUHD FRGH

1R� RI
E\WHV

&,2� 75� &38
%XV /LQN� DQG
$X[LOLDU\ $UHDV

%LW VWDWXV &,2
75
*
$

������ WR ������
75� WR 75�
*����� WR *�����
$����� WR $�����

������ WR ���%�)
��))�� WR ��))��
�$���� WR �$))�)
�%���� WR �&))�)

�� �

%LW VWDWXV �ZLWK IRUFHG
VWDWXV�

&,2
*

������ WR ������
*����� WR *�����

������ WR ���%�)
�$���� WR �$))�)

�� �

:RUG FRQWHQWV &,2
75
*
$

���� WR ����

*��� WR *���
$��� WR $���

������ WR ���%��
��))��
�$���� WR �$))��
�%���� WR �&))��

�� �

:RUG FRQWHQWV �ZLWK
IRUFHG VWDWXV�

&,2
*

���� WR ����
*��� WR *���

������ WR ���%��
�$���� WR �$))��

&� �

0HPRU\ $UHD 'HVLJQDWLRQV 6HFWLRQ ���
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0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\
DUHD FRGH

$GGUHVV XVHG LQ
FRPPXQLFDWLRQV

'DWD DUHD DGGUHVV'DWD

7LPHU $UHD�
&RXQWHU $UHD

&RPSOHWLRQ )ODJ
VWDWXV

7,0
&17

7���� WR 7����
&���� WR &����

������ WR ��')��
������ WR �%')��

�� �

&RPSOHWLRQ )ODJ
VWDWXV �ZLWK IRUFHG
VWDWXV�

7,0
&17

7���� WR 7����
&���� WR &����

������ WR ��')��
������ WR �%')��

�� �

39 7,0
&17

7���� WR 7����
&���� WR &����

������ WR ��))��
������ WR ��))��

�� �

'0 $UHD :RUG FRQWHQWV '0 '����� WR '����� ������ WR �)))�� �� �

7UDQVLWLRQ $UHD )ODJ VWDWXV 71 71���� WR 71���� ������ WR ��')�� �� �

6WHS $UHD )ODJ VWDWXV 67 67���� WR 67���� ������ WR ��')�� �� �

6WDWXV 1$ ������ WR �'))�� �� �

6WHS WLPHU 39 1$ ������ WR �'))�� �� �

)RUFHG 6WDWXV %LW VWDWXV &,2
*

������ WR ������
*����� WR *�����

������ WR ���%�)
�$���� WR �$))�)

�� �

:RUG FRQWHQWV &,2
*

���� WR ����
*��� WR *���

������ WR ���%��
�$���� WR �$))��

�� �

$FWLRQ $UHD )ODJ VWDWXV 1$ ������ WR �)))�� �% �

5HJLVWHU $UHD 5HJLVWHU FRQWHQWV ,5
'5

,5� WR ,5�
'5� WR '5�

������ WR ������
������ WR ������

�& �

,QWHUUXSW $UHD 8QLW LQWHUUXSW VRXUFH 1$ ������ '' �

6FKHGXOHG LQWHUUXSW LQWHUYDO 1$ ������ �

&9�����&9�����&90��&38���(

0HPRU\ DUHD 'DWD 'DWD DUHD DGGUHVV $GGUHVV XVHG LQ
FRPPXQLFDWLRQV

0HPRU\
DUHD FRGH

1R� RI
E\WHV

&,2� 75� &38
%XV /LQN� DQG
$X[LOLDU\ $UHDV

%LW VWDWXV &,2
75
*
$

������ WR ������
75� WR 75�
*����� WR *�����
$����� WR $�����

������ WR ��)%�)
��))�� WR ��))��
�$���� WR �$))�)
�%���� WR �&))�)

�� �

%LW VWDWXV �ZLWK IRUFHG
VWDWXV�

&,2
*

������ WR ������
*����� WR *�����

������ WR ��)%�)
�$���� WR �$))�)

�� �

:RUG FRQWHQWV &,2
75
*
$

���� WR ����

*��� WR *���
$��� WR $���

������ WR ��)%��
��))��
�$���� WR �$))��
�%���� WR �&))��

�� �

:RUG FRQWHQWV �ZLWK
IRUFHG VWDWXV�

&,2
*

���� WR ����
*��� WR *���

������ WR ��)%��
�$���� WR �$))��

&� �

7LPHU $UHD�
&RXQWHU $UHD

&RPSOHWLRQ )ODJ
VWDWXV

7,0
&17

7���� WR 7����
&���� WR &����

������ WR ��))��
������ WR �%))��

�� �

&RPSOHWLRQ )ODJ
VWDWXV �ZLWK IRUFHG
VWDWXV�

7,0
&17

7���� WR 7����
&���� WR &����

������ WR ��))��
������ WR �%))��

�� �

39 7,0
&17

7���� WR 7����
&���� WR &����

������ WR ��))��
������ WR �%))��

�� �

'0 $UHD :RUG FRQWHQWV '0 '����� WR '����� ������ WR �)))�� �� �

7UDQVLWLRQ $UHD )ODJ VWDWXV 71 71���� WR 71���� ������ WR ��))�� �� �

6WHS $UHD )ODJ VWDWXV 67 67���� WR 67���� ������ WR ��))�� �� �

6WDWXV 1$ ������ WR �)))�� �� �

6WHS WLPHU 39 1$ ������ WR �)))�� �� �

0HPRU\ $UHD 'HVLJQDWLRQV 6HFWLRQ ���
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0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\
DUHD FRGH

$GGUHVV XVHG LQ
FRPPXQLFDWLRQV

'DWD DUHD DGGUHVV'DWD

)RUFHG 6WDWXV %LW VWDWXV &,2
*

������ WR ������
*����� WR *�����

������ WR ��)%�)
�$���� WR �$))�)

�� �

:RUG FRQWHQWV &,2
*

���� WR ����
*��� WR *���

������ WR ��)%��
�$���� WR �$))��

�� �

([SDQVLRQ '0
$UHD

:RUG FRQWHQWV %DQNV
� WR �

(����� WR (�����
WR
(����� WR (�����

������ WR �))'��
WR
������ WR �))'��

�� WR �� �

&XUUHQW
EDQN

(����� WR (����� ������ WR �))'�� �� �

$FWLRQ $UHD )ODJ VWDWXV 1$ ������ WR �)))�� �% �

5HJLVWHU $UHD 5HJLVWHU FRQWHQWV ,5
'5

,5� WR ,5�
'5� WR '5�

������ WR ������
������ WR ������

�& �

([SDQVLRQ '0 FXUUHQW EDQN 1$ ������ �

,QWHUUXSW $UHD 8QLW LQWHUUXSW VRXUFH 1$ ������ '' �

6FKHGXOHG LQWHUUXSW LQWHUYDO 1$ ������ �

:RUG�%LW $GGUHVVHV (DFKZRUG�ELW DGGUHVV VSHFLILHV D VSHFLILF ELW RU ZRUG� 7KH ULJKWPRVW WZR GLJLWV RI
WKH DGGUHVV VSHFLI\ ELW �� WR �� �RU �� LI QRW UHTXLUHG�� DQG OHIWPRVW IRXU GLJLWV
VSHFLI\ WKH ZRUG DGGUHVV�

6SHFLI\ WKH WKH ELW EHWZHHQ �� DQG �) ��� WR ����
6HW WR �� WR VSHFLI\ FKDQQHO RU IODJ GDWD�

6SHFLI\ WKH DGGUHVV RI WKH ZRUG RU IODJ�

7RREWDLQ WKH FRUUHVSRQGLQJ DGGUHVV RI WKH GHVLUHGZRUG RU ELW� DGG WKH GDWD DUHD
ZRUG DGGUHVV �KH[DGHFLPDO� WR WKH ILUVW DGGUHVV RI WKH UDQJH RI DGGUHVVHV XVHG
IRU WKDW GDWD DUHD LQ FRPPXQLFDWLRQV� )RU H[DPSOH� WKH DGGUHVV IRUZRUG*��� LV
FRPSXWHG DV IROORZV�

)LUVW DGGUHVV IRU &38 %XV /LQN $UHD� �$��
�$�� � �� ���� LQ %&'�� �$��

7KHZRUG DGGUHVV IRU&���ZRXOG WKXV EH �$���� �WKHPHPRU\ DUHD FRGHZRXOG
VSHFLI\ WKLV DV D ZRUG� DQG WKH DGGUHVV RI ELW �� LQ &��� ZRXOG EH �$���&�

'DWD &RQILJXUDWLRQ 7KH FRQILJXUDWLRQ RI WKH YDULRXV W\SHV RI GDWD WKDW FDQ EH UHDG RU ZULWWHQ LV
VKRZQ EHORZ� 7KH QXPEHU RI E\WHV UHTXLUHG IRU HDFK W\SH RI GDWD LV DOVR JLYHQ�

� )ODJ RU %LW 6WDWXV �2QH %\WH�
��� %LW LV 2)) ���
��� %LW LV 21 ���

�:RUG &RQWHQWV� 39 �7ZR %\WHV�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

� &XUUHQW %DQN 1XPEHU RI ([SDQVLRQ '0 �7ZR %\WHV�

0HPRU\ $UHD 'HVLJQDWLRQV 6HFWLRQ ���



��

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LWV �� 2)) ���� 1R H[SDQVLRQ '0
%LWV �� 21 ���� ([SDQVLRQ '0
%LWV � WR ��� &XUUHQW EDQN �%LWV � WR �� DUH YDOLG
RQO\ ZKHQ H[SDQVLRQ '0 LV DYDLODEOH��

� 6FKHGXOHG ,QWHUUXSW ,QWHUYDO

%LWV � WR ��� 7KLUG DQG IRXUWK E\WHV� �,QWHUYDO IRU VFKHGXOHG LQWHUUXSW ��

%LWV �� WR ��� )LUVW DQG VHFRQG E\WHV� �,QWHUYDO IRU VFKHGXOHG LQWHUUXSW
��

��� 9ROXPH /DEHOV DQG )LOH 1DPHV
(DFK YROXPH ODEHO RU ILOH QDPH FRQVLVWV RI �� E\WHV DV IROORZV�

�(

9ROXPH /DEHO�)LOH 1DPH ([WHQVLRQ
3HULRG

9ROXPH /DEHO�)LOH 1DPH (DFK YROXPH ODEHO RU ILOH QDPHPXVW KDYH HLJKW $6&,, FKDUDFWHUV ZLWK RU ZLWKRXW
VSDFHV �$6&,, ���� ,I OHVV WKDQ HLJKW OHWWHUV DUH XVHG� DGG VSDFHV WR WKH HQG RI
WKH ODEHO�QDPH�

([WHQVLRQ $Q H[WHQVLRQ FDQ EH DGGHG WR HDFK YROXPH ODEHO�ILOH QDPH VR WKDW WKH ILOHV FDQ
EH FODVVLILHG� (DFK H[WHQVLRQ PXVW KDYH WKUHH $6&,, FKDUDFWHUV ZLWK RU ZLWKRXW
VSDFHV� ,I OHVV WKDQ WKUHH OHWWHUV DUH XVHG� DGG VSDFHV WR WKH HQG RI WKH H[WHQ�
VLRQ�

3HULRG $GG D SHULRG �$6&,, �(� EHWZHHQ WKH YROXPH ODEHO�ILOH QDPH DQG H[WHQVLRQ�

��� &9�PRGH 5HVSRQVH &RGHV
$ UHVSRQVH FRGH LV UHWXUQHG ZLWK DOO UHVSRQVHV� ,I D FRPPDQG LV FRPSOHWHG QRU�
PDOO\� D UHVSRQVH FRGH RI �� �� ZLOO EH UHWXUQHG� ,I FRPPDQG H[HFXWLRQ HQGV LQ
DQ HUURU� RQH RI WKH UHVSRQVH FRGHV OLVWHG LQ WKH WDEOH EHORZ ZLOO EH UHWXUQHG�

0DLQ
FRGH

'HVFULSWLRQ

�� 1RUPDO FRPSOHWLRQ

�� 1RW H[HFXWDEOH

�� &RPPDQG IRUPDW HUURU

�� 3DUDPHWHU HUURU

�� 5HDG QRW SRVVLEOH

�� :ULWH QRW SRVVLEOH

�� 1RW H[HFXWDEOH LQ FXUUHQW 3& PRGH

�� 1R 8QLW

�� 8QLW HUURU

�� &RPPDQG HUURU

�� $FFHVV ULJKW HUURU

&9�PRGH 5HVSRQVH &RGHV 6HFWLRQ ���



��

6SHFLDO 5HVSRQVH &RGHV 7KH 3& PD\ UHWXUQ &�VHULHV UHVSRQVH IRUPDWV ZKHQ &9�PRGH FRPPDQGV DUH
XVHG LQ WKH IROORZLQJ FDVHV�
� ,I WKHUH LV DQ )&6 HUURU LQ WKH FRPPDQG EORFN� WKH IROORZLQJ UHVSRQVH ZLOO EH
UHWXUQHG�

#��)$��&5

� ,I WKH GDWD OHQJWK DIWHU WKH )$ FRGH LV VKRUW DQG GRHV QRW UHDFK 65&� WKH IROORZ�
LQJ UHVSRQVH ZLOO EH UHWXUQHG�

#��)$��&5

� ,I WKH )$ FRGH LV ZURQJ� WKH IROORZLQJ UHVSRQVH ZLOO EH UHWXUQHG�

#��,&�$&5

���� &9�PRGH &RPPDQGV IRU 3&V

������ 0(025< $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH PHPRU\ DUHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV PXVW EH LQ WKH VDPH PHPRU\ DUHD
�KHUH� DOO PHPRU\ DUHDV ZLWK WKH WKH VDPHPHPRU\ DUHD FRGH DUH FRQVLGHUHG DV
RQH DUHD��

&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV

0HPRU\ DUHD FRGH

1R� RI LWHPV&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

'DWD

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR UHDG�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH DGGUHVV RI WKH ILUVW ZRUG�ELW�IODJ WR UHDG
IURP PHPRU\�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR EH UHDG�
'DWD �UHVSRQVH�� 7KH GDWD IURP WKH VSHFLILHG ZRUGV LV UHWXUQHG LQ VHTXHQFH
VWDUWLQJ IURP WKH EHJLQQLQJ DGGUHVV� 7KH UHTXLUHG QXPEHU RI E\WHV LQ WRWDO LV FDO�
FXODWHG DV IROORZV�

1XPEHU RI E\WHV UHTXLUHG E\ HDFK LWHP [ 1XPEHU RI LWHPV

0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH UHDG �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU 3&
ZRUG�ELW DGGUHVV GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

%LW VWDWXV �� �

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

39 �� �

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\ DUHD
FRGH

'DWD

'0 :RUG FRQWHQWV �� �

7UDQVLWLRQ )ODJ VWDWXV �� �

6WHS )ODJ VWDWXV �� �

)RUFHG VWDWXV %LW VWDWXV �� �

:RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

$FWLRQ )ODJ VWDWXV �% �

������ 0(025< $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH ZRUGV VWDUWLQJ IURP WKH VSH�
FLILHG ZRUG� $OO ZRUGVPXVW EH LQ WKH VDPHPHPRU\ DUHD �KHUH� DOO PHPRU\ DUHDV
ZLWK WKH WKH VDPH PHPRU\ DUHD FRGH DUH FRQVLGHUHG DV RQH DUHD��

1RWH �� 7KH 0(025< $5($:5,7( FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI WKH
3&·V RSHUDWLQJ PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SUR�
KLELW WKLV FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH3& LV LQ581PRGH LI VXFK
SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� :KHQ GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV
ZLOO EH WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

%HJLQQLQJ DGGUHVV

0HPRU\ DUHD FRGH

1R� RI LWHPV 'DWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR ZULWH�

%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH WR ZULWH�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR EH ZULWWHQ� 6HW WKH QXPEHU RI
LWHPV WR ���� ZKHQ ZULWLQJ D VWHS WLPHU 39� UHJLVWHU YDOXH� RU LQWHUUXSW VWDWXV�

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ� 7KH UHTXLUHG QXPEHU RI E\WHV LQ WRWDO
LV FDOFXODWHG DV IROORZV�

1XPEHU RI E\WHV UHTXLUHG E\ HDFK LWHP [ 1XPEHU RI LWHPV

7KH IROORZLQJ GDWD FDQ EHZULWWHQ �UHIHU WR ���0HPRU\ $UHD'HVLJQDWLRQV IRU WKH
ZRUG�ELW DGGUHVV GHVLJQDWLRQV��

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

6WHS 6WHS WLPHU 39 �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

5HJLVWHU 5HJLVWHU FRQWHQWV �& �

&XUUHQW H[SDQVLRQ '0 EDQN

,QWHUUXSW VWDWXV 6FKHGXOHG LQWHUUXSW LQWHUYDO '' �

������ 0(025< $5($ ),//
:ULWHV WKH VDPH GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH PHPRU\ DUHD
ZRUGV� $OO ZRUGVPXVW EH LQ WKH VDPHPHPRU\ DUHD �KHUH� DOO PHPRU\ DUHDVZLWK
WKH WKH VDPH PHPRU\ DUHD FRGH DUH FRQVLGHUHG DV RQH DUHD��

1RWH �� 7KH 0(025< $5($ ),// FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI WKH
3&·V PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� :KHQ GDWD LV ZULWWHQ LQ WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJ ZLOO
EH WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV 1R� RI LWHPV&RPPDQG
FRGH

0HPRU\ DUHD FRGH

'DWD

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR ZULWH�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXHV WR ZULWH�
1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR ZULWH�
'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ WR WKH PHPRU\ DUHD VWDUWLQJ IURP WKH
%HJLQQLQJ DGGUHVV� 7KH GDWD WR EH ZULWWHQ VKRXOG FRQVLVW RI WZR E\WHV�
7KH IROORZLQJ GDWD FDQ EH ZULWWHQ �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU
PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\ DUHD
FRGH

'DWD

'0 :RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

������ 08/7,3/( 0(025< $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI QRQ�FRQVHFXWLYH PHPRU\ DUHD
ZRUGV� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

1RWH ,I WKHUH LV DQ HUURU LQ WKH FRPPDQG FRGH RU D EHJLQQLQJ DGGUHVV� QR GDWD ZLOO EH
UHDG�

&RPPDQG %ORFN

�� ��

%HJLQQLQJ DGGUHVV&RPPDQG
FRGH

0HPRU\ DUHD FRGH 0HPRU\ DUHD FRGH

%HJLQQLQJ DGGUHVV

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

0HPRU\ DUHD FRGH

5HVSRQVH
FRGH

'DWD

0HPRU\ DUHD FRGH

'DWD

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR UHDG�
%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�ELW�IODJ WR UHDG�
'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG PHPRU\ DUHD�V� ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ DGGUHVV�
0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH ZULWWHQ �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU
PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/L N G $ LOL

%LW VWDWXV �� �
/LQN� DQG $X[LOLDU\

%LW VWDWXV �ZLWK IRUFHG VWDWXV� �� �

:RUG FRQWHQWV �� �

:RUG FRQWHQWV �ZLWK IRUFHG VWDWXV� &� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

&RPSOHWLRQ )ODJ VWDWXV �ZLWK IRUFHG
VWDWXV�

�� �

39 �� �

'0 :RUG FRQWHQWV �� �

7UDQVLWLRQ )ODJ VWDWXV �� �

)ODJ VWDWXV �ZLWK IRUFHG VWDWXV� �� �

6WHS )ODJ VWDWXV �� �

6WDWXV �� �

6WHS 7LPHU 39 �� �

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

0HPRU\ DUHD 1R� RI
E\WHV

0HPRU\ DUHD
FRGH

'DWD

)RUFHG 6WDWXV %LW VWDWXV �� �

:RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

$FWLRQ )ODJ VWDWXV �% �

5HJLVWHU 5HJLVWHU FRQWHQWV �& �

&XUUHQW (0 EDQN QXPEHU

,QWHUUXSW VWDWXV 6FKHGXOHG LQWHUUXSW LQWHUYDO '' �

������ 0(025< $5($ 75$16)(5
&RSLHV DQG WUDQVIHUV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH
PHPRU\ DUHD ZRUGV WR WKH VSHFLILHG PHPRU\ DUHD� $OO VRXUFH ZRUGV PXVW EH LQ
WKH VDPH DUHD DQG DOO GHVLJQDWLRQZRUGVPXVW EH ZULWWHQ WR WKH VDPH DUHD �KHUH�
DOO PHPRU\ DUHDV ZLWK WKH WKH VDPH PHPRU\ DUHD FRGH DUH FRQVLGHUHG DV RQH
DUHD��

1RWH �� 7KH0(025<$5($75$16)(5 FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI
WKH 3&·VPRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� :KHQ GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV
ZLOO EH WXUQHG 2)) ����

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

0HPRU\ DUHD FRGH 0HPRU\ DUHD FRGH

%HJLQQLQJ DGGUHVV %HJLQQLQJ DGGUHVV 1R� RI LWHPV

'HVWLQDWLRQ6RXUFH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 0HPRU\ DUHD FRGH �FRPPDQG�� 7KH GDWD DUHD WR WUDQVIHU IURP DQG WKH GDWD
DUHD WR WUDQVIHU WR�

%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH WR WUDQVIHU IURP DQG WKH
ILUVW ZRUG WR WUDQVIHU WR�

1R� RI LWHPV �FRPPDQG�� 7KH QXPEHU RI LWHPV WR WUDQVIHU �HDFK LWHP FRQVLVWV
RI WZR E\WHV��

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

7KH IROORZLQJ GDWD FDQ EH WUDQVIHUUHG �UHIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV
IRU PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU 39 �� �

'0 :RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

������ 3$5$0(7(5 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SDUDPHWHU DUHD
ZRUGV VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV LQ WKH VSHFLILHG SDUDPHWHU DUHD
PXVW EH UHDG DW WKH VDPH WLPH WR HQVXUH FRPSOHWH GDWD� $ PD[LPXP RI ���
ZRUGV FDQ EH UHDG ZLWK HDFK FRPPDQG� 7R UHDG ODUJHU SDUDPHWHU DUHDV� XVH
PXOWLSOH FRPPDQGV DQG VSHFLI\ WKH EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU
HDFK�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI ZRUGV

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI ZRUGV 'DWD

3DUDPHWHUV 3DUDPHWHU DUHD FRGH �FRPPDQG DQG UHVSRQVH��7KH SDUDPHWHU DUHD WR UHDG�
%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 7KH ILUVW ZRUG WR UHDG�
1R� RI ZRUGV �FRPPDQG DQG UHVSRQVH�� %LWV � WR �� DUH XVHG WR VSHFLI\ WKH
QXPEHU RI ZRUGV WR EH UHDG �HDFK ZRUG FRQVLVWV RI WZR E\WHV�� %LW �� PXVW EH
2)) ��� LQ WKH FRPPDQG EORFN� :KHQ WKH FRQWHQWV LQ WKH UHVSRQVH EORFN FRQ�
WDLQV WKH ODVW ZRUG RI GDWD LQ WKH VSHFLILHG SDUDPHWHU DUHD� ELW �� ZLOO EH 21 ����

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1XPEHU RI ZRUGV UHDG

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG SDUDPHWHU DUHD ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ ZRUG� 7KH OHIWPRVW ELWV �ELWV � WR ��� RI
HDFK ZRUG DUH UHDG ILUVW� IROORZHG E\ WKH ULJKWPRVW ELWV �ELWV � WR ��� 7KH UHTXLUHG
QXPEHU RI E\WHV LQ WRWDO IRU HDFK UHDG LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � �HDFK ZRUG FRQVLVWV RI WZR E\WHV�

3DUDPHWHU $UHDV
7KHUH DUH ILYH SDUDPHWHU DUHDV� HDFK RI ZKLFK KDV FRQVHFXWLYH ZRUG DGGUHVVHV

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

EHJLQQLQJ IURP ����� 7KH IROORZLQJ GDWD FDQ EH UHDG� 7KH ZRUG UDQJHV LQ SDUHQ�
WKHVHV VKRZ WKH SRVVLEOH YDOXHV IRU WKH EHJLQQLQJ ZRUG�

�� �� �� ��
����� WR ��))� ����� WR �)))�

�� �� �� ��
����� WR ��%)� ����� WR ��%)�

�� ��
����� WR ��))�

�� ��
����� WR ��))�

�� ��
����� WR ���)�

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

1RWH $OWKRXJK WKH URXWLQJ WDEOHV KDYH D ����ZRUG DUHD ����� WR ��))��� RQO\ D
���ZRUG DUHD ����� WR ���)� RI LW FDQ UHDG�

������ 3$5$0(7(5 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SDUDPHWHU DUHD ZRUGV VWDUW�
LQJ IURP WKH VSHFLILHG ZRUG� $OO ZRUGV LQ WKH VSHFLILHG SDUDPHWHU DUHD PXVW EH
ZULWWHQ DW WKH VDPH WLPH WR HQVXUH FRPSOHWH GDWD� $ PD[LPXP RI ��� ZRUGV FDQ
EH ZULWWHQ ZLWK HDFK FRPPDQG� 7R ZULWH ODUJHU SDUDPHWHU DUHDV� XVH PXOWLSOH
FRPPDQGV DQG VSHFLI\ WKH EHJLQQLQJ ZRUG IRU HDFK�

'DWD FDQ EH ZULWWHQ WR WKH ,�2 WDEOH RQO\ ZKHQ WKH 3& LV LQ 352*5$0 PRGH�

1RWH �� 7KH 3$5$0(7(5 $5($:5,7( FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI
WKH 3&·VPRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� ,I DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� QRWKLQJ ZLOO EH ZULWWHQ WR WKH VSHFL�
ILHG SDUDPHWHU DUHD�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
QRWKLQJ ZLOO EH ZULWWHQ WR WKH VSHFLILHG SDUDPHWHU DUHD�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI ZRUGV 'DWD

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3DUDPHWHU DUHD FRGH �FRPPDQG�� 7KH SDUDPHWHU DUHD WR ZULWH�
%HJLQQLQJ ZRUG �FRPPDQG�� 7KH ILUVW ZRUG WR ZULWH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

1R� RI ZRUGV �FRPPDQG�� %LWV � WR �� DUH XVHG WR VSHFLI\ WKH QXPEHU RI ZRUGV
WR EH ZULWWHQ �HDFK ZRUG FRQVLVWV RI WZR E\WHV�� %LW ��PXVW EH 21 ��� ZKHQ GDWD
LV ZULWWHQ WR WKH ODVW ZRUG LQ WKH VSHFLILHG SDUDPHWHU DUHD RU QR GDWD ZLOO EH ZULW�
WHQ� ,I WKH QXPEHU RI ZULWH ZRUGV LV VHW WR ����� QR ZRUGV ZLOO EH ZULWWHQ DQG D
QRUPDO UHVSRQVH FRGH ZLOO EH UHWXUQHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD WR EH ZULWWHQ�
%LW �� 21 ���� :LWK ODVW ZRUG GDWD WR EH ZULWWHQ�
%LWV � WR ��� 1XPEHU RI ZRUGV WR EH ZULWWHQ

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ� 7KH OHIWPRVW ELWV �ELWV �� WR �� RI HDFK
ZRUG PXVW EH VSHFLILHG ILUVW� IROORZHG E\ WKH ULJKWPRVW ELWV �ELWV � WR ��� 7KH UH�
TXLUHG QXPEHU RI E\WHV LQ WRWDO IRU HDFK ZULWH FDQ EH FDOFXODWHG DV IROORZV�

1R� RI ZRUGV [ � �HDFK ZRUG FRQVLVWV RI WZR E\WHV�
3DUDPHWHU $UHDV
7KHUH DUH ILYH SDUDPHWHU DUHDV� HDFK RI ZKLFK KDV FRQVHFXWLYH ZRUG DGGUHVVHV
EHJLQQLQJ IURP ����� 7KH IROORZLQJ GDWD FDQ EH UHDG� 7KH ZRUG UDQJHV LQ SDUHQ�
WKHVHV VKRZ WKH SRVVLEOH YDOXHV IRU WKH EHJLQQLQJ ZRUG�

�� �� �� ��
����� WR ��))� ����� WR �)))�

�� �� �� ��
����� WR ��%)� ����� WR ��%)�

�� ��
����� WR ��))�

�� ��
����� WR ��))�

�� ��
����� WR ���)�

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

1RWH 2QO\ D ���ZRUG DUHD ����� WR ���)� RI WKH URXWLQJ WDEOHV LV DYDLODEOH� 7KH GDWD
PXVW EHZULWWHQ WR WKH ���ZRUG DUHD LQ VHTXHQFH EHJLQQLQJ IURP ���� RU DQ HUURU
ZLOO UHVXOW DV WKH3&DXWRPDWLFDOO\ GRHV D IRUPDW FKHFN LQ RUGHU WR SUHYHQW URXWLQJ
HUURUV�

:ULWLQJ 5RXWLQJ 7DEOHV <RX FDQ ZULWH D URXWLQJ WDEOH GLUHFWO\ WR WKH 3&·V 3DUDPHWHU $UHD IURP DQ ,%0
3&�$7RU FRPSDWLEOH FRPSXWHU� $IWHU \RXZULWH WKH URXWLQJ WDEOH� \RXPXVW UHVWDUW
WKH 3& VR WKDW WKH URXWLQJ WDEOH WKDW \RX VHW ZLOO EH HIIHFWLYH� )RU GHWDLOV� UHIHU WR
��� 5RXWLQJ 7DEOH�
7KH FRQILJXUDWLRQ RI D URXWLQJ WDEOH LV DV IROORZV�

����

����

����
:RUG DGGUHVV

3DUDPHWHU DUHD RI URXWLQJ WDEOH

/RFDO QHWZRUN WDEOH
��� E\WHV�

5HOD\ QHWZRUN WDEOH
��� E\WHV�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

/RFDO 1HWZRUN 7DEOH
7KH IROORZLQJ LV WKH FRQILJXUDWLRQ RI D ORFDO QHWZRUN WDEOH� $ ORFDO QHWZRUN WDEOH
PXVW FRQVLVW RI �� E\WHV� ,I WKH ORFDO QHWZRUN WDEOH WKDW \RX FUHDWHG FRQWDLQV OHVV
WKDQ �� E\WHV� \RX QHHG WR DGG GXPP\ GDWD WR FUHDWH ���E\WH GDWD EHIRUH \RX
GHVLJQDWH WKH GDWD IRU WKH UHOD\ QHWZRUN WDEOH�

��

6HW RI GDWD 6HW RI GDWD

�� VHWV ��� E\WHV�

1R� RI QHWZRUNV

1R� RI JDWHZD\V

/RFDO QHWZRUN

8QLW DGGUHVV

/RFDO QHWZRUN

8QLW DGGUHVV

� 1XPEHU RI 1HWZRUNV
'HVLJQDWH WKH QXPEHU RI ORFDO QHWZRUNV IURP �� WR �� �� WR ����

� 1XPEHU RI *DWHZD\V
6HW WR ���

� /RFDO 1HWZRUN
'HVLJQDWH WKH DGGUHVV RI WKH ORFDO QHWZRUN IURP �� WR �) �� WR �����

� 8QLW $GGUHVV
'HVLJQDWH WKH 8QLW DGGUHVV IRU 6<60$&1(7 /LQN 8QLW RU 6<60$& /,1.8QLW
IURP�� WR �) ��� WR ���� $8QLW DGGUHVV FRQVLVWV RI WKH�� �KH[DGHFLPDO� DGGHG
WR WKH 8QLW QXPEHU�

5HOD\ 1HWZRUN 7DEOH
7KH FRQILJXUDWLRQ RI D UHOD\ QHWZRUN WDEOH LV DV IROORZV�

'XPP\
5HOD\ QRGH

5HOD\ QHWZRUN

5HOD\ QRGH

5HOD\ QHWZRUN
/DVW QHWZRUN

1R� RI QHWZRUNV

6HW RI GDWD 6HW RI GDWD

�� VHWV PD[� ��� E\WHV�

/DVW QHWZRUN

� 1XPEHU RI 1HWZRUNV
'HVLJQDWH WKH QXPEHU RI UHOD\ QHWZRUNV IURP �� WR �� �� WR ����

� 'HVWLQDWLRQ 1HWZRUN
'HVLJQDWH WKH GHVWLQDWLRQ QHWZRUN IURP �� WR �) �� WR �����

� 5HOD\ 1HWZRUN
'HVLJQDWH WKH UHOD\ QHWZRUN DGGUHVV IURP �� WR �) �� WR �����

� 5HOD\ 1RGH
'HVLJQDWH WKH UHOD\ QRGH DGGUHVV IURP �� WR �( �� WR �����

� 'XPP\
7KH QXPEHU RI ZULWWHQ GDWD ZRUGV PXVW DOZD\V EH DQ HYHQ QXPEHU� ,I LW LV DQ
RGG QXPEHU� DGG D E\WH RI GDWD �DQ\ GDWD ZLOO GR� WR PDNH LW DQ HYHQ QXPEHU�

������ 3$5$0(7(5 $5($ &/($5
:ULWHV DOO ]HURV WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SDUDPHWHU DUHD ZRUGV WR
FOHDU WKH SUHYLRXV GDWD� 7KH ,�2 WDEOH FDQ EH FOHDUHG RQO\ ZKHQ WKH 3& LV LQ
352*5$0 PRGH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

$OZD\V FOHDU WKH HQWLUH UDQJH RI WKH VSHFLILHG SDUDPHWHU DUHD�

1RWH �� 7KH 3$5$0(7(5 $5($ &/($5 FRPPDQG FDQ EH H[HFXWHG UHJDUGOHVV RI
WKH 3&·VPRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SURKLELW WKLV
FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ WKH581PRGH LI VXFK SUR�
WHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� QRWKLQJ FDQ EH ZULWWHQ WR WKH VSH�
FLILHG SDUDPHWHU DUHD�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
QRWKLQJ FDQ EH ZULWWHQ WR WKH VSHFLILHG SDUDPHWHU DUHD�

&RPPDQG %ORFN

�� �� �� �� �� ��

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

1R� RI
ZRUGV

'DWD&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3DUDPHWHU DUHD FRGH �FRPPDQG�� 7KH SDUDPHWHU DUHD WR FOHDU�
%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR �����

1R� RI ZRUGV �FRPPDQG�� 7KH QXPEHU RI ZRUGV WR FOHDU �VHH GLDJUDP EHORZ��

'DWD �FRPPDQG�� 6HW WR ����� 7KH QXPEHU RI ZRUG DGGUHVVHV ZKHUH WKH GDWD
������ VKRXOG EH ZULWWHQ LV VSHFLILHG E\ WKH QXPEHU RI ZRUGV LQ WKH FRPPDQG
EORFN�

3DUDPHWHUV $UHDV
7KH DYDLODEOH SDUDPHWHU DUHDV DQG WKH QXPEHU RI ZRUGV LQ HDFK DUH DV VKRZQ
EHORZ� 7KH QXPEHU RI ZRUGV LQ WKH SDUHQWKHVHV LV VSHFLILHG DV WKH QXPEHU RI
ZRUGV WR FOHDU�

�� �� �� ��
������ ������

�� �� �� ��
���&�� ���&��

�� ��
������

�� ��
������

�� ��
������

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

������ 352*5$0 $5($ 3527(&7
3URWHFWV WKH SURJUDP E\ UHPRYLQJ DOO UHDG�ZULWH DFFHVV ULJKWV�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

1RWH �� 7KH SURJUDP FDQQRW EH SURWHFWHG LI DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
WKH 352*5$0 $5($ 3527(&7 FRPPDQG ZLOO QRW EH HIIHFWLYH�

&RPPDQG %ORFN

�� �� �� �� �� ))�� �� �� �� )) )) ))

3URWHFW FRGH

3URJUDP
QR�

%HJLQQLQJ ZRUG /DVW ZRUG 3DVVZRUG&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 7KH FRPPDQG ZLOO EH H[HFXWHG QRUPDOO\ HYHQ LI WKH EHJLQQLQJ ZRUG DQG ODVW
ZRUG DUH VHW WR YDOXHV RWKHU WKDQ WKRVH VKRZQ DERYH�
3URJUDP QR� �FRPPDQG�� 6HW WR �����

3URWHFW FRGH �FRPPDQG�� 6HW WR ���

%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR ��������

/DVW ZRUG �FRPPDQG�� 6HW WR ))))))))

3DVVZRUG �FRPPDQG�� 6HW DQ\ IRXU $6&,, FKDUDFWHUV� 7KH SDVVZRUG LV XVHG
ZLWK WKH 352*5$0$5($3527(&7&/($5 FRPPDQG �UHIHU WR SDJH �������
352*5$0 $5($ 3527(&7 &/($5��

�������352*5$0 $5($ 3527(&7 &/($5
5HVWRUHV ZULWH DQG UHDG DFFHVV ULJKWV VR WKDW GDWD FDQ EH ZULWWHQ WR DQG UHDG
IURP WKH SURJUDP DUHD�

1RWH �� 3URWHFWLRQ FDQQRW EH FOHDUHG LI DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW�

�� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
WKH 352*5$0 $5($ 3527(&7 &/($5 FRPPDQG LV QRW HIIHFWLYH�

&RPPDQG %ORFN

�� �� �� �� �� ))�� �� �� �� )) )) ))

3URWHFW FRGH

3URJUDP
QR�

%HJLQQLQJ ZRUG /DVW ZRUG 3DVVZRUG&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 7KH FRPPDQG ZLOO EH H[HFXWHG QRUPDOO\ HYHQ LI WKH EHJLQQLQJ ZRUG DQG ODVW
ZRUG DUH VHW WR YDOXHV RWKHU WKDQ WKRVH VKRZQ DERYH�
3URJUDP QR� �FRPPDQG�� 6HW WR �����

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

3URWHFW FRGH �FRPPDQG�� 6HW WR ���
%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR ��������
/DVW ZRUG �FRPPDQG�� 6HW WR ))))))))
3DVVZRUG �FRPPDQG�� 7KH SDVVZRUG WKDW ZDV VHW LQ WKH 352*5$0 $5($
3527(&7 FRPPDQG�

������� 352*5$0 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SURJUDP DUHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG� $PD[LPXP RI ��� E\WHV FDQ EH UHDG ZLWK HDFK
FRPPDQG� 7R UHDG ODUJHU DPRXQWV RI GDWD� XVH PXOWLSOH FRPPDQGV DQG VSHFLI\
WKH EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU HDFK�

&RPPDQG %ORFN

�� �� �� ��

3URJUDP
QR�

%HJLQQLQJ ZRUG 1R� RI
E\WHV

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� �� ��

%HJLQQLQJ ZRUG 'DWD3URJUDP
QR�

1R� RI
E\WHV

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG DQG UHVSRQVH�� 6HW WR �����
%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 6HW EHWZHHQ �����(�� DQG
����)))( IRU WKH &9����&90� DQG EHWZHHQ �����(�� DQG ����)))( IRU WKH
&9�����&9����� 7KH EHJLQQLQJ ZRUG PXVW EH DQ HYHQ QXPEHU�

1R� RI E\WHV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV LQ DQ HYHQ QXP�
EHU ���� RU VPDOOHU�� %LW ��PXVW EH 2)) ��� LQ WKH FRPPDQG EORFN� %LW �� ZLOO EH
21 ��� LQ WKH UHVSRQVH EORFN ZKHQ WKH ODVW ZRUG GDWD RI WKH SURJUDP DUHD LV UH�
WXUQHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1XPEHU RI E\WHV UHDG

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG SURJUDP DUHD ZLOO EH UHWXUQHG LQ VH�
TXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ ZRUG�

�������352*5$0 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH SURJUDP DUHD ZRUGV VWDUWLQJ
IURP WKH VSHFLILHG ZRUG� $ PD[LPXP RI ��� E\WHV FDQ EH ZULWWHQ ZLWK HDFK FRP�
PDQG� 7R ZULWH ODUJHU DPRXQWV RI GDWD� XVH PXOWLSOH FRPPDQGV DQG VSHFLI\ WKH
EHJLQQLQJ ZRUG DQG QXPEHU RI ZRUGV IRU HDFK�

1RWH �� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH 3&·V IURQW SDQHO RU E\
WKH 352*5$0 $5($ 3527(&7 FRPPDQG �UHIHU WR ������ 352*5$0
$5($ 3527(&7�� QRWKLQJ ZLOO EH ZULWWHQ WR WKH SURJUDP DUHD�

�� 7KH 352*5$0 $5($ :5,7( FRPPDQG FDQ EH H[HFXWHG DV ORQJ DV WKH
3& LV QRW LQ 581PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDPVWHSV WR SUR�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

KLELW WKLV FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH 3& LV LQ021,725RU'(�
%8* PRGH LI VXFK SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5
67$786 5($' FRPPDQG �UHIHU WR ������� &21752//(5 67$786
5($'� WR UHDG WKH 3&·V PRGH�

&RPPDQG %ORFN

�� �� �� ��

3URJUDP
QR�

%HJLQQLQJ ZRUG 'DWD1R� RI
E\WHV

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� �� ��

%HJLQQLQJ ZRUG3URJUDP
QR�

1R� RI
E\WHV

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG DQG UHVSRQVH�� 6HW WR �����
%HJLQQLQJ ZRUG �FRPPDQG DQG UHVSRQVH�� 6HW EHWZHHQ �����(�� DQG
����)))( IRU WKH &9����&90� DQG EHWZHHQ �����(�� DQG ����)))( IRU WKH
&9�����&9����� 7KH EHJLQQLQJ ZRUG PXVW EH DQ HYHQ QXPEHU�
1R� RI E\WHV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV LQ DQ HYHQ QXP�
EHU ���� RU VPDOOHU�� %LW ��PXVW EH21 ���ZKHQ GDWD LV ZULWWHQ WR WKH ODVW ZRUG LQ
WKH VSHFLILHG SDUDPHWHU DUHD RU QR GDWD ZLOO EH ZULWWHQ�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ZRUG GDWD
%LW �� 21 ���� :LWK ODVW ZRUG GDWD
%LWV � WR ��� 1XPEHU RI E\WHV ZULWWHQ

'DWD �FRPPDQG�� 7KH GDWD WR EH ZULWWHQ�

�������352*5$0 $5($ &/($5
&OHDUV WKH FRQWHQWV RI WKH SURJUDP DUHD�

1RWH �� ,I PHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO RI WKH 3&�
WKH 352*5$0 $5($ &/($5 FRPPDQG LV QRW HIIHFWLYH�

�� 7KH352*5$0$5($&/($5 FRPPDQGZLOO FOHDU WKH SURJUDPDUHD HYHQ LI
PHPRU\ LV ZULWH�SURWHFWHG E\ WKH 352*5$0 $5($ 3527(&7 FRPPDQG
�UHIHU WR ������ 352*5$0 $5($ 3527(&7��

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH 352*5$0 $5($ &/($5
FRPPDQG LV QRW HIIHFWLYH�

&RPPDQG %ORFN

���� �� �� ��

3URJUDP
QR� &OHDU FRGH

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����
&OHDU FRGH �FRPPDQG�� 6HW WR ���

�������581
&KDQJHV WKH 3& WR '(%8*� 021,725� RU 581 PRGH� HQDEOLQJ WKH 3& WR H[�
HFXWH LWV SURJUDP�

1RWH ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH 3& PRGH ZLOO QRW EH FKDQJHG�

&RPPDQG %ORFN

���� �� ��

3URJUDP
QR� 0RGH

&RPPDQG
FRGH

��

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����
0RGH �FRPPDQG�� $V IROORZV�

��� '(%8* PRGH

��� 021,725 PRGH

��� 581 PRGH

1RWH ,I WKH PRGH LV QRW VSHFLILHG� WKH 3& ZLOO JR WR 021,725 PRGH�

�������6723
&KDQJHV WKH 3& WR 352*5$0 PRGH� VWRSSLQJ SURJUDP H[HFXWLRQ�

1RWH ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� QRWKLQJ ZLOO EH H[HFXWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

�������&21752//(5 '$7$ 5($'
5HDGV WKH IROORZLQJ GDWD�

� &RQWUROOHU PRGHO DQG YHUVLRQ

� $UHD GDWD

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

� 5HPRWH ,�2 GDWD

� &38 %XV 8QLW FRQILJXUDWLRQ

� 3& VWDWXV

&RPPDQG %ORFN

����

&RPPDQG
FRGH

'DWD

5HVSRQVH %ORFN 7KH IRUPDW LV DV IROORZV LI �� LV VSHFLILHG DV WKH GDWD WR EH UHDG�

����

&RQWUROOHU
PRGHO

&RQWUROOHU
YHUVLRQ

)RU V\VWHP
XVH

$UHD GDWD5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV �� E\WHV �� E\WHV

7KH IRUPDW LV DV IROORZV LI �� LV VSHFLILHG DV WKH GDWD WR EH UHDG�

����

5HPRWH ,�2 GDWD

&38 %XV 8QLW
FRQILJXUDWLRQ

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV

3& VWDWXV

3DUDPHWHUV 'DWD �FRPPDQG�� 6SHFLI\ DV IROORZV WR UHDG WKH GHVLUHG GDWD�

9DOXH �� ��

'DWD WR EH UHDG &RQWUROOHU PRGHO
&RQWUROOHU YHUVLRQ
$UHD GDWD

&38 %XV 8QLW FRQILJXUDWLRQ
5HPRWH ,�2 GDWD
3& VWDWXV

1RWH ,I QR GDWD LV VSHFLILHG� DOO GDWD ZLOO EH UHDG FRQVHFXWLYHO\

&RQWUROOHU PRGHO DQG &RQWUROOHU YHUVLRQ �UHVSRQVH�� %RWK DUH UHDG LQ $6&,,
FRGHV ��� E\WHV �L�H� �� $6&,, FKDUDFWHUV� PD[� HDFK�

)RU V\VWHP XVH �UHVSRQVH�� 5HVHUYHG IRU V\VWHP XVH�

$UHD GDWD �UHVSRQVH�� $V IROORZV�

3URJUDP
DUHD VL]H

,20 VL]H

1R� RI '0 ZRUGV

([SDQVLRQ
'0 VL]H

1R� RI VWHSV�
WUDQVLWLRQV

.LQG RI PHPRU\ FDUG

0HPRU\ FDUG
VL]H

7LPHU�FRXQWHU
VL]H

��WK E\WH�VW E\WH

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

,WHP 0HDQLQJ 8QLW

3URJUDP DUHD VL]H 7KH VL]H RI 3& 6HWXS DQG SURJUDP DUHD . ZRUGV ��. ZRUGV  ����� ZRUGV�

,20 VL]H 7KH VL]H RI WKH DUHD LQ ZKLFK ELW�ZRUG FRPPDQGV
FDQ EH XVHG�

. E\WHV ��. E\WHV  ����� E\WHV�

1R� RI '0 ZRUGV 7RWDO ZRUGV LQ WKH '0 DUHD . ZRUGV

7LPHU�FRXQWHU VL]H 0D[LPXP QXPEHU RI WLPHUV�FRXQWHUV DYDLODEOH 7LPHUV�&RXQWHUV

([SDQVLRQ '0 VL]H %DQNV LQ WKH H[SDQVLRQ '0 DUHD %DQNV �� EDQN  ������ ZRUGV�

1R� RI VWHSV�WUDQVLWLRQV 0D[LPXP QXPEHU RI VWHSV�WUDQVLWLRQV DYDLODEOH 6WHSV�WUDQVLWLRQV

.LQG RI PHPRU\ FDUG ��� 1R PHPRU\ FDUG
��� 635$0
��� (3520
��� ((3520

���

0HPRU\ FDUG VL]H 6L]H RI WKH PHPRU\ FDUG . E\WH �� ZRUG  � E\WHV�

&38 %XV 8QLW FRQILJXUDWLRQ �UHVSRQVH�� (DFK &38 %XV 8QLW KDV D FRGH DV�
VLJQHG WR LW FRQVLVWLQJ RI WZR $6&,, FKDUDFWHUV �WZR E\WHV�� 7KHVH FRGHV DUH JLY�
HQ LQ WKH QXPHULFDO RUGHU DFFRUGLQJ WR WKH XQLW QXPEHU RI WKH&38%XV8QLWV �XQLW
� WR ����

�� �� �� ��

1R� �1R� � 1R� �� $OO VHW WR �� ��� E\WHV�

��WK E\WH�VW E\WH ��QG E\WH

5HPRWH ,�2 GDWD �UHVSRQVH�� 7KH QXPEHU RI UHPRWH ,�2 V\VWHPV �6<60$&
%86 DQG 6<60$& %86��� LV UHWXUQHG LQ WZR E\WHV DV IROORZV�

1XPEHU RI 6<60$& %86 0DVWHUV PRXQWHG �VHFRQG E\WH�

1XPEHU RI 6<60$& %86�� 0DVWHUV PRXQWHG �ILUVW E\WH�

3& VWDWXV �UHVSRQVH�� 7KH IROORZLQJ VLQJOH E\WH �� ELWV� LV UHWXUQHG�

� � � � � � � �

� � �
%LW

1XPEHU RI 5DFNV FRQQHFWHG WR WKH 3& �� WR )� � WR �� UDFNV�

:LWK EXLOW�LQ KRVW LQWHUIDFH �$OZD\V ��
3HULSKHUDO 'HYLFH FRQQHFWHG ��� QR� �� \HV�

�������&211(&7,21 '$7$ 5($'
5HDGV WKH PRGHO QXPEHU RI WKH VSHFLILHG 8QLWV�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

8QLW QXPEHU

1R� RI 8QLWV

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

5HVSRQVH %ORFN

����

1R� RI 8QLWV

8QLW QXPEHU
0RGHO QXPEHU

8QLW QXPEHU
0RGHO QXPEHU

'DWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV 8QLW QXPEHU �FRPPDQG DQG UHVSRQVH�� 7KH XQLW QXPEHU RI WKH ILUVW 8QLW
ZKRVHPRGHO QXPEHU LV WR EH UHDG� ,I WKH VSHFLILHG 8QLW GRHV QRW H[LVW� WKH &21�
752//(5 '$7$ 5($' FRPPDQG LV H[HFXWHG IURP WKH QH[W 8QLW�

1R� RI 8QLWV �FRPPDQG�� 7KH QXPEHU RI 8QLWV IRU ZKLFK WKHPRGHO QXPEHU LV WR
EH UHDG� $ QXPEHU EHWZHHQ �� DQG �� �KH[DGHFLPDO� FDQ EH VSHFLILHG� ,I WKH
QXPEHU RI 8QLWV LV QRW VSHFLILHG� �� ��� XQLWV� ZLOO EH XVHG�

1R� RI 8QLWV �UHVSRQVH�� 7KH QXPEHU RI 8QLWV IRU ZKLFK D PRGHO QXPEHU LV EH�
LQJ UHWXUQHG� ,I ELW � LV 21 ���� WKHPRGHO QXPEHU RI WKH ODVW 8QLW LV EHLQJ UHWXUQHG�

8QLW QXPEHU DQG PRGHO QXPEHU �UHVSRQVH�� 7KH 8QLW QXPEHU DQG PRGHO
QXPEHU� 7KH PRGHO QXPEHU LV SURYLGHG LQ XS WR �� $6&,, FKDUDFWHUV�

�������&21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH &RQWUROOHU�

1RWH 7R UHDG WKH HUURU ORJ� UHDG WKH DSSURSULDWH $X[LOLDU\ $UHD ZRUGV RU H[HFXWH WKH
(5525 /2* 5($' FRPPDQG �UHIHU WR ������� (5525 /2* 5($'��

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

0RGH

)DWDO HUURU
GDWD

1RQ�IDWDO
HUURU GDWD

0HVVDJH
<HV�QR

)$/ QR� (UURU
PHVVDJH

6WDWXV

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV

3DUDPHWHUV 6WDWXV �UHVSRQVH�� 7KH RSHUDWLQJ VWDWXV RI WKH 3& DV IROORZV�
��� 6WRS �SURJUDP QRW EHLQJ H[HFXWHG�
��� 5XQ �SURJUDP EHLQJ H[HFXWHG�
���&38RQ VWDQGE\ �WKH VWDUW VZLWFK LV2))RU WKH&38 LVZDLWLQJ IRU D VLJQDO
IURP D GHYLFH VXFK DV D 6<60$& %86�� 5HPRWH ,�2 6ODYH 8QLW��

0RGH �UHVSRQVH�� 2QH RI WKH IROORZLQJ 3& PRGHV�
��� 352*5$0
��� '(%8*
��� 021,725
��� 581

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

)DWDO HUURU GDWD �UHVSRQVH�� 7KH FRQWHQWV RI $��� �IRU GHWDLOV UHIHU WR WKH &9�
VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV��

�� �� �� �� �� �� � � � � � � � � � �

� � � � �
%LW

�� )$/6 HUURU

�� )DWDO 6)& HUURU

�� &\FOH WLPH RYHU

�� 3URJUDP HUURU

�� ,�2 VHWWLQJ HUURU

�� ,�2 SRLQW RYHUIORZ

�� &38 EXV HUURU

�� 'XSOLFDWLRQ HUURU

�� ,�2 EXV HUURU

�� 0HPRU\ HUURU

�� :DWFK GRJ WLPHU HUURU

1RQ�IDWDO HUURU GDWD �UHVSRQVH�� 7KH FRQWHQWV RI $��� �IRU GHWDLOV UHIHU WR WKH
&9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV��

�� �� �� �� �� �� � � � � � � � � � �

� � �
%LW

�� 0RPHQWDU\ SRZHU LQWHUUXSWLRQ

�� &38 %XV 8QLW VHWWLQJ HUURU

�� %DWWHU\ HUURU

�� 6<60$& %86 HUURU

�� 6<60$& %86�� HUURU

�� &38 %XV 8QLW HUURU

�� 6SHFLDO ,�2 8QLW HUURU

�� ,�2 YHULILFDWLRQ HUURU

�� ([SDQVLRQ 5DFN SRZHU RII

�� 1RQ�IDWDO 6)& HUURU

�� ,QGLUHFW '0 HUURU

�� -03 HUURU

�� )$/ HUURU

0HVVDJH \HV�QR �UHVSRQVH�� ,I 06*����� KDV EHHQ H[HFXWHG� WKH ELW FRUUH�
VSRQGLQJ WR WKH PHVVDJH QXPEHU ZLOO EH 21 ��� DV VKRZQ EHORZ� 7R UHDG WKH
PHVVDJHV JHQHUDWHG E\ 06*������ H[HFXWH WKH 0(66$*( 5($' FRPPDQG
�UHIHU WR ������� 0(66$*( 5($'��

�� � � � � � � � � �

� �

6HW WR �

%LW

0HVVDJH QR� � ��� QR��� <HV�

0HVVDJH QR� � ��� QR��� <HV�

0HVVDJH QR� � ��� QR��� <HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

0HVVDJH QR� � ��� QR��� \HV�

)$/ QR� �UHVSRQVH�� 7KH FRQWHQWV RI $��� �WKH KLJKHVW SULRULW\ HUURU� IRU GHWDLOV
UHIHU WR WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV��

(UURU PHVVDJH �UHVSRQVH�� 7KH HUURU PHVVDJH RI WKH SUHVHQW )$/ QXPEHU� ,I
WKHUH LV QR HUURU� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

�������&<&/( 7,0( 5($'
,QLWLDOL]HV WKH 3&·V F\FOH WLPH KLVWRU\ RU UHDGV WKH DYHUDJH� PD[�� DQG PLQ� F\FOH
WLPH�

&RPPDQG %ORFN

����

3DUDPHWHU&RPPDQG
FRGH

5HVSRQVH %ORFN 7KH UHVSRQVH IRUPDW LV DV IROORZV ZKHQ WKH SDUDPHWHU LV �� �ZKHQ LQLWLDOL]LQJ��

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

7KH UHVSRQVH IRUPDW LV DV IROORZV ZKHQ WKH SDUDPHWHU LV �� �ZKHQ UHDGLQJ��

����

$YHUDJH F\FOH WLPH 0D[� F\FOH WLPH 0LQ� F\FOH WLPH5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
��� ,QLWLDOL]HV WKH F\FOH WLPH�
��� 5HDGV WKH DYHUDJH� PD[LPXP� DQG PLQLPXP F\FOH WLPH�

$YHUDJH F\FOH WLPH� PD[� F\FOH WLPH� PLQ� F\FOH WLPH �UHVSRQVH�� (DFK YDO�
XH LV H[SUHVVHG LQ ��GLJLW %&' LQ ����PV LQFUHPHQWV� )RU H[DPSOH� LI �� �� �� ��
LV UHWXUQHG� WKH F\FOH WLPH LV �� PV�

7KH DYHUDJH F\FOH WLPH LV REWDLQHG DV IROORZV�

$YHUDJH F\FOH WLPH  �PD[� F\FOH WLPH � PLQ� F\FOH WLPH���

�������&/2&. 5($'
5HDGV WKH FORFN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
5HVSRQVH

FRGH
&RPPDQG

FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �UHVSRQVH�� (DFK YDOXH LV H[�
SUHVVHG LQ %&'�

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

+RXU� �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KX )UL 6DW

�������&/2&. :5,7(
6HWV WKH FORFN�

1RWH �� 7KH 3& DXWRPDWLFDOO\ FKHFNV WKH UDQJH RI WKH VSHFLILHG GDWD� ,I DQ\ SRUWLRQ
RI WKH GDWD LV LQFRUUHFW� WKH FORFN ZLOO QRW EH VHW�

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� WKH FORFN ZLOO QRW EH VHW�

&RPPDQG %ORFN

����

<HDU 0RQWK 'DWH +RXU 0LQXWH 6HFRQG 'D\
&RPPDQG

FRGH

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV <HDU� PRQWK� GDWH� KRXU� PLQXWH� VHFRQG� GD\ �FRPPDQG�� (DFK VSHFLILHG
YDOXH LV H[SUHVVHG LQ %&'�

<HDU� 7KH ULJKWPRVW WZR GLJLWV RI WKH \HDU�
+RXU� 6SHFLI\ �� WR ���
'D\� $V IROORZV�

9DOXH �� �� �� �� �� �� ��
'D\ 6XQ 0RQ 7XHV :HG 7KX )UL 6DW

1RWH �� ,I WKH VHFRQG RU GD\ DUH QRW VSHFLILHG� �� ZLOO EH VHW DV WKH VHFRQG DQG WKH
SUHYLRXV YDOXH ZLOO EH NHSW IRU WKH GD\ �

�� 7KH 3& GRHV QRW FKHFN WKH GD\ IURP WKH GDWH� 7KLV PHDQV WKDW QR HUURU ZLOO
RFFXU HYHQ LI WKH GDWH DQG GD\ GR QRW DJUHH�

�������0(66$*( 5($'
5HDGV PHVVDJHV JHQHUDWHG E\ 06*������

1RWH 7KH 0(66$*( 5($'� 0(66$*( &/($5 �UHIHU WR ������� 0(66$*(
&/($5�� DQG )$/�)$/6 5($' FRPPDQGV �UHIHU WR ������� )$/�)$/6 5($'�
VKDUH WKH VDPH FRPPDQG FRGH� 7KH\ DUH GLVWLQJXLVKHG E\ ELWV �� DQG �� RI WKH
WZR�E\WH SDUDPHWHU IROORZLQJ WKH FRPPDQG FRGH� 7R UHDG 06*����� PHV�
VDJHV� ELWV �� DQG �� PXVW EH 2)) ����

&RPPDQG %ORFN

����

0HVVDJH QR�
SDUDPHWHU

&RPPDQG
FRGH

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

5HVSRQVH %ORFN

����

0HVVDJH 0HVVDJH5HVSRQVH
FRGH

0HVVDJH QR�
SDUDPHWHU

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV 0HVVDJH QR� SDUDPHWHU �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN�
WXUQ 21 ��� WKH ELWV RI WKHPHVVDJHV WR EH UHDG� ,Q WKH UHVSRQVH EORFN� WKH ELWV RI
WKH PHVVDJHV EHLQJ UHWXUQHG ZLOO EH 21 ���� ,I QR ELWV DUH WXUQHG 21 LQ WKH FRP�
PDQG EORFN� DOO ELWV ZLOO EH 2)) ��� LQ WKH UHVSRQVH EORFN DQG QR IXUWKHU GDWD ZLOO
EH UHWXUQHG�

�� � � � � � � � � �

� �

6HW WR �

%LW

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH �UHVSRQVH�� (DFK PHVVDJH LV UHDG LQ WKH QXPHULFDO RUGHU DFFRUGLQJ
WR WKH PHVVDJH QXPEHU� (DFKPHVVDJH FRQVLVWV RI �� $6&,, FKDUDFWHUV ��� E\�
WHV�� 7KH WRWDO QXPEHU RI E\WHV RI WKH PHVVDJHV LV FDOFXODWHG DV IROORZV�

7KH QXPEHU RI PHVVDJHV  �� E\WHV

,I QR PHVVDJH KDV EHHQ UHJLVWHUHG IRU D PHVVDJH QXPEHU WKDW KDV EHHQ UH�
TXHVWHG� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

�������0(66$*( &/($5
&OHDUV PHVVDJHV JHQHUDWHG ZLWK 06*������

1RWH �� 7KH 0(66$*( 5($'� 0(66$*( &/($5 �UHIHU WR ������� 0(66$*(
&/($5�� DQG )$/�)$/6 5($' FRPPDQGV �UHIHU WR ������� )$/�)$/6
5($'� VKDUH WKH VDPH FRPPDQG FRGH� 7KH\ DUH GLVWLQJXLVKHG E\ ELWV ��
DQG �� RI WKH WZR�E\WH SDUDPHWHU IROORZLQJ WKH FRPPDQG FRGH� 7R FOHDU
PHVVDJHV� ELW �� PXVW EH 21 ��� DQG ELW �� PXVW EH 2)) ����

�� ,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV ULJKW� PHVVDJHV ZLOO QRW EH FOHDUHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

0HVVDJH QR�

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

3DUDPHWHUV 0HVVDJH QR� �FRPPDQG�� 7XUQ 21 WKH ELWV RI WKH PHVVDJHV WR EH FOHDUHG�

�� �� � � � � � � ��� � �

� � � �

6HW WR �

%LW

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

0HVVDJH QR� �

�������)$/�)$/6 5($'
5HDGV )$/�)$/6 PHVVDJHV�

1RWH 7KH0(66$*(5($' �UHIHU WR �������0(66$*(5($'�� 0(66$*(&/($5
�UHIHU WR �������0(66$*(&/($5�� DQG)$/�)$/65($'FRPPDQGV �UHIHU WR
������� )$/�)$/6 5($'� VKDUH WKH VDPH FRPPDQG FRGH� 7KH\ DUH GLVWLQ�
JXLVKHG E\ ELWV �� DQG �� RI WKH WZR�E\WH SDUDPHWHU DIWHU WKH FRPPDQG FRGH� 7R
UHDG )$/�)$/6 PHVVDJHV� ELW �� PXVW EH 2)) ��� DQG ELW �� PXVW EH 21 ����

&RPPDQG %ORFN

����

&RPPDQG
FRGH

)$/�)$/6 1R�

5HVSRQVH %ORFN

����

5HVSRQVH
FRGH

&RPPDQG
FRGH

)$/�)$/6
1R�

(UURU PHVVDJH

�� E\WHV

3DUDPHWHUV )$/�)$/6 QR� �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� VSHFLI\ LQ
KH[DGHFLPDO LQ ELWV � WR �� WKH )$/ RU )$/6 QXPEHU WR EH UHDG DV VKRZQ EHORZ�
,Q WKH UHVSRQVH EORFN� WKH )$/ RU )$/6 QXPEHU LV UHWXUQHG�

�� �� ���

� �

)$/ RU )$/6 QR�

%LW

(UURU PHVVDJH �UHVSRQVH�� 7KH HUURU PHVVDJH VSHFLILHG LQ WKH )$/����� RU
)$/6����� LQVWUXFWLRQ� ,I WKHUH LV QR HUURU� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

�������$&&(66 5,*+7 $&48,5(
$FTXLUHV WKH DFFHVV ULJKW DV ORQJ DV QR RWKHU GHYLFH KROGV LW� ([HFXWH WKH $&�
&(66 5,*+7 $&48,5( FRPPDQG ZKHQ \RX QHHG WR H[HFXWH FRPPDQGV FRQ�
WLQXRXVO\ ZLWKRXW EHLQJ LQWHUUXSWHG E\ RWKHU GHYLFHV� $V VRRQ DV WKH H[HFXWLRQ RI
WKH FRPPDQGV KDV EHHQ FRPSOHWHG� H[HFXWH WKH $&&(66 5,*+7 5(/($6(
FRPPDQG WR UHOHDVH WKH DFFHVV ULJKW �UHIHU WR ������� $&&(66 5,*+7 5(�
/($6(�� ,I DQRWKHU GHYLFHV KROGV WKH DFFHVV ULJKW� WKH GHYLFH ZLOO EH LGHQWLILHG LQ
WKH UHVSRQVH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

1RWH �� ,I DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� WKH DFFHVV ULJKW FDQQRW EH DFTXLUHG
ZLWK WKLV FRPPDQG� XVH WKH $&&(66 5,*+7 )25&(' $&48,5( FRP�
PDQG �UHIHU WR ������� $&&(66 5,*+7 )25&(' $&48,5(��

�� 7KH IROORZLQJ FRPPDQGV FDQQRW EH H[HFXWHG E\ RWKHU GHYLFHV LI WKH KRVW
FRPSXWHU KROGV WKH DFFHVV ULJKW� 'R QRW UHVWULFW WKH DFFHVV ULJKW XQOHVV QHF�
HVVDU\�

3$5$0(7(5 $5($ :5,7( 3$5$0(7(5 $5($ &/($5
352*5$0 $5($ 3527(&7 352*5$0 $5($ &/($5
352*5$0 $5($ 3527(&7 &/($5
352*5$0 $5($ :5,7( 581
6723 &/2&. :5,7(
0(66$*( &/($5 $&&(66 5,*+7 $&48,5(
(5525 &/($5 (5525 /2* &/($5
3$5$0(7(5 $5($ ),/( 75$16)(5
352*5$0 $5($ ),/( 75$16)(5
)25&(' 6(7�5(6(7 )25&(' 6(7�5(6(7 &$1&(/

&RPPDQG %ORFN

���& �� ��

&RPPDQG
FRGH

3URJUDP
QR�

5HVSRQVH %ORFN

���&

5HVSRQVH
FRGH

&RPPDQG
FRGH

8QLW QXPEHU RI 8QLW ZLWK DFFHVV ULJKW

1RGH DGGUHVV RI GHYLFH ZLWK DFFHVV ULJKW

1HWZRUN DGGUHVV RI GHYLFH ZLWK DFFHVV ULJKW

,I DQ\ RWKHU GHYLFH KROGV WKH DFFHVV
ULJKW� WKH GHYLFH ZLOO EH LGHQWLILHG�

�������$&&(66 5,*+7 )25&(' $&48,5(
$FTXLUHV WKH DFFHVV ULJKW HYHQ LI DQRWKHU GHYLFH DOUHDG\ KROGV LW�

1RWH �� (YHQ LI DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� WKH DFFHVV ULJKW FDQ EH DF�
TXLUHG ZLWK WKLV FRPPDQG DQG D QRUPDO UHVSRQVH FRGH ZLOO EH UHWXUQHG�

�� 7KH IROORZLQJ FRPPDQGV FDQQRW EH H[HFXWHG E\ RWKHU GHYLFHV LI WKH KRVW
FRPSXWHU KROGV WKH DFFHVV ULJKW� 'R QRW UHVWULFW WKH DFFHVV ULJKW XQOHVV QHF�
HVVDU\�

3$5$0(7(5 $5($ :5,7( 3$5$0(7(5 $5($ &/($5
352*5$0 $5($ 3527(&7 352*5$0 $5($ &/($5
352*5$0 $5($ 3527(&7 &/($5
352*5$0 $5($ :5,7( 581
6723 &/2&. :5,7(
0(66$*( &/($5 $&&(66 5,*+7 $&48,5(
(5525 &/($5 (5525 /2* &/($5
3$5$0(7(5 $5($ ),/( 75$16)(5
352*5$0 $5($ ),/( 75$16)(5
)25&(' 6(7�5(6(7 )25&(' 6(7�5(6(7 &$1&(/

�� :KHQ WKH $&&(66 5,*+7 )25&(' $&48,5( FRPPDQG LV H[HFXWHG
ZKLOH DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW� WKH DFFHVV ULJKW RI WKH RWKHU GH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

YLFH ZLOO EH FDQFHOHG� ,I SRVVLEOH� ZDLW XQWLO WKH RWKHU GHYLFH FRPSOHWHV WKH
SUHVHQW RSHUDWLRQ� DQG WKHQ H[HFXWH WKH $&&(66 5,*+7 $&48,5( FRP�
PDQG �UHIHU WR ������� $&&(66 5,*+7 $&48,5(��

�� 7KH GHYLFH WKDW KDV ORVW WKH DFFHVV ULJKW LV QRW QRWLILHG�

&RPPDQG %ORFN

���& �� ��

&RPPDQG
FRGH

3URJUDP
QR�

5HVSRQVH %ORFN

���&

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����

�������$&&(66 5,*+7 5(/($6(
5HOHDVHV WKH DFFHVV ULJKW UHJDUGOHVV RI ZKDW GHYLFH KROGV LW� $ QRUPDO UHVSRQVH
FRGH ZLOO UHWXUQHG HYHQ ZKHQ DQRWKHU GHYLFH KHOG WKH DFFHVV ULJKW RU ZKHQ QR
GHYLFH KHOG WKH DFFHVV ULJKW�

&RPPDQG %ORFN

���& �� ��

&RPPDQG
FRGH

3URJUDP
QR�

5HVSRQVH %ORFN

���&

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3URJUDP QR� �FRPPDQG�� 6HW WR �����

�������(5525 &/($5
&OHDUV HUURUV RU HUURUPHVVDJHV IURP WKH3&�$QRUPDO UHVSRQVHZLOO EH UHWXUQHG
HYHQ LI WKH HUURU KDV QRW RFFXUUHG�

1RWH 7KH FDXVH RI WKH HUURU PXVW EH UHPRYHG EHIRUH H[HFXWLQJ WKH (5525 &/($5
FRPPDQG RU WKH VDPH HUURU ZLOO RFFXU DJDLQ DIWHU WKH(5525&/($5FRPPDQG
LV H[HFXWHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

(UURU UHVHW
)$/ QR�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV (UURU UHVHW )$/ QR� �FRPPDQG�� 7KH FRGH RI WKH HUURU WR EH UHVHW�
7KH IROORZLQJ FRGHV FDQ EH XVHG UHJDUGOHVV RI WKH 3&·V PRGH�

&RGH 0HDQLQJ

)))( 3UHVHQW HUURU FOHDUHG� 5HVHWV WKH KLJKHVW SULRULW\ HUURU�

���� ([SDQVLRQ UDFN SRZHU RII

���� 3RZHU LQWHUUXSWLRQ HUURU� 7KLV HUURU RFFXUV ZKHQ WKH &38 SRZHU KDV EHHQ LQWHUUXSWHG�

��$� WR ��$� 6<60$& %86 HUURU

��%� WR ��%� 6<60$& %86�� HUURU

��(� ,�2 YHULILFDWLRQ HUURU� 7KLV HUURU RFFXUV LI WKH ,�2 WDEOH GLIIHUV IURP WKH DFWXDO ,�2 SRLQWV LQ WKH 6\VWHP�

��)� 1RQ�IDWDO 6)& HUURU� 7KLV HUURU RFFXUV ZKHQ WKHUH LV DQ HUURU ZKLOH WKH 3& LV H[HFXWLQJ DQ 6)&
SURJUDP�

��)� 1R (0 $UHD� 6SHFLILHG (0 $UHD GRHV QRW H[LVW �JHQHUDWHG DW H[HFXWLRQ�

��)� %DWWHU\ HUURU

��)� ,QGLUHFW '0 HUURU� 7KLV HUURU RFFXUV ZKHQ D PLVWDNH KDV RFFXUUHG LQ LQGLUHFWO\ DGGUHVVLQJ WKH '0
$UHD�

��)� -03 HUURU� 7KLV HUURU RFFXUV ZKHQ D MXPS KDV EHHQ VSHFLILHG ZLWKRXW D GHVWLQDWLRQ�

���� WR ���� &38 %XV 8QLW HUURU �WKH ULJKWPRVW WZR GLJLWV DUH WKH XQLW QXPEHU LQ %&' RI WKH 8QLW WKDW KDV WKH
HUURU�� 7KLV HUURU RFFXUV LI WKHUH LV D SDULW\ HUURU DW WKH WLPH RI GDWD WUDQVIHU EHWZHHQ WKH &38 %XV 8QLW
DQG &38 RU LI WKH &38 %XV 8QLW KDV D ZDWFKGRJ WLPHU HUURU�

���� WR ���� &38 %XV 8QLW VHWWLQJ HUURU �WKH ULJKWPRVW WZR GLJLWV DUH WKH XQLW QXPEHU LQ %&' RI WKH 8QLW WKDW KDV
WKH HUURU��

���� WR ��)) )$/����� H[HFXWHG LQ WKH XVHU SURJUDP�

7KH IROORZLQJ FRGHV FDQ EH XVHG RQO\ ZKHQ WKH 3& LV LQ 352*5$0 PRGH�

&RGH 0HDQLQJ

)))) $OO HUURUV FOHDUHG�

���) &\FOH WLPH WRR ORQJ

��&� WR ��&� ,�2 EXV HUURU� 7KLV HUURU RFFXUV ZKHQ WKHUH LV DQ HUURU LQ DQ ,�2 EXV FKHFN RU D 8QLW KDV EHHQ
UHPRYHG RU DGGHG ZKHQ SRZHU LV WXUQHG RQ WR WKH 3&�

��(� ,�2 VHWWLQJ HUURU� 7KLV HUURU RFFXUV LI WKH ,�2 WDEOH GLIIHUV IURP DFWXDO ,�2 SRLQWV LQ WKH 6\VWHP�

��(� ,�2 SRLQWV RYHUIORZ

��(� 'XSOLFDWLRQ HUURU� 7KLV HUURU RFFXUV LI WKH VDPH XQLW QXPEHU LV DVVLJQHG PRUH WKDQ RQH 8QLW RU WKH
VDPH ZRUG LV DOORFDWHG PRUH WKDQ RQFH�

��)� 3URJUDP HUURU� 7KLV HUURU RFFXUV LI D SURJUDP WKDW H[FHHGV PHPRU\ FDSDFLW\ LV H[HFXWHG�

��)� 0HPRU\ HUURU� 7KLV HUURU RFFXUV LI DQ HUURU LV IRXQG LQ WKH 3&·V PHPRU\� PHPRU\ FDUG� RU 3& 6HWXS
GXULQJ DQ PHPRU\ HUURU FKHFN�

��)� 6)& GHILQLWLRQ HUURU� 7KLV HUURU RFFXUV LI DQ 6)& V\QWD[ HUURU KDV EHHQ GLVFRYHUHG DQG WKH SURJUDP
ZLOO QRW H[HFXWH�

��)) 6\VWHP HUURU� 7KLV HUURU RFFXUV LI WKH &38 KDV D ZDWFKGRJ WLPHU HUURU�

���� WR ���� &38 EXV HUURU� 7KH ULJKWPRVW WZR GLJLWV DUH WKH XQLW QXPEHU LQ %&' RI WKH &38 %XV 8QLW WKDW KDV WKH
HUURU� 7KLV HUURU RFFXUV LI DQ HUURU LV GLVFRYHUHG GXULQJ D &38 EXV FKHFN�

&��� WR &�)) )$/6����� H[HFXWHG�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

�������(5525 /2* 5($'
5HDGV WKH 3&·V HUURU ORJ�

1RWH �� :KHQ WKH 3& GRHV QRW KDYH WKH VSHFLILHG QXPEHU RI UHFRUGV� DOO WKH UHFRUGV
WKDW KDYH EHHQ VWRUHG LQ WKH 3& ZLOO EH UHDG DQG DQ DGGUHVV UDQJH RYHUIORZ
HUURU ZLOO UHVXOW�

�� ,I WKH GDWD LV WRR ODUJH DQG H[FHHGV WKH SHUPLVVLEOH OHQJWK RI WKH UHVSRQVH
EORFN� WKH SDUW LQ H[FHVV ZLOO QRW EH UHDG DQG D UHVSRQVH OHQJWK RYHUIORZ HU�
URU ZLOO UHVXOW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 7KH ILUVW UHFRUG WR EH UHDG �WKH ILUVW UHFRUG
QXPEHU LV ������
0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KHPD[LPXP QXPEHU RI UHFRUGV WKDW
FDQ EH UHFRUGHG�
1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ UH�
FRUGHG�
1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI UHFRUGV UHDG�
(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1XPEHU RI UHFRUGV [ �� E\WHV
7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

'HWDLO
0LQXWH

6HFRQG
'D\ +RXU <HDU 0RQWK

(UURU FRGH

�VW E\WH ��WK E\WH

(DFK GDWD LQFOXGHV WKH VHFRQG� PLQXWH� KRXU �� WR ���� GDWH� PRQWK� DQG \HDU
�WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RFFXUUHG�

�������(5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV�

1RWH 7KLV FRPPDQG FDQQRW EH H[HFXWHG LI DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

�������),/( 1$0( 5($'
5HDGV RXW GDWD RQ WKH VSHFLILHG QXPEHU RI ILOHV VWRUHG LQ WKH ILOH GHYLFH FRQ�
QHFWHG WR WKH 3&�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

'LVN QR� %HJLQQLQJ
ILOH SRVLWLRQ

1R� RI
ILOHV

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

'LVN GDWD 1R� RI
ILOHV

)LOH GDWD )LOH GDWD

�� E\WHV�� E\WHV�� E\WHV

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��

%HJLQQLQJ ILOH SRVLWLRQ �FRPPDQG�� 7KH ILUVW ILOH WR EH UHDG �WKH ILUVW ILOH QXP�
EHU LV ������

1R� RI ILOHV �FRPPDQG�� 7KH QXPEHU RI ILOHV WR EH UHDG�

'LVN GDWD �UHVSRQVH�� 7KH GDWD IURP WKH ILOH GHYLFH� WKH FRQILJXUDWLRQ RI ZKLFK
LV DV IROORZV�

9ROXPH
ODEHO

'DWH�WLPH 7RWDO FDSDFLW\ 2SHQ FDSDFLW\ 7RWDO QR� RI ILOHV

�VW E\WH

�� E\WHV

��WK E\WH

9ROXPH /DEHO
7KH YROXPH ODEHO UHJLVWHUHG ZLWK WKH ILOH GHYLFH �UHIHU WR ��� 9ROXPH /DEHOV
DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH YROXPH ODEHO�� ,I QR YROXPH ODEHO
KDV EHHQ UHJLVWHUHG� �� VSDFHV �$6&,, ��� ZLOO EH UHWXUQHG�

'DWH�7LPH
7KH GDWH DQG WLPH WKDW WKH YROXPH ODEHO ZDV FUHDWHG �VHH QH[W SDJH��

7RWDO &DSDFLW\ DQG 2SHQ &DSDFLW\
7KH WRWDO FDSDFLW\ RI WKH ILOH GHYLFH DQG WKH QXPEHU RI E\WHV VWLOO DYDLODEOH
�KH[DGHFLPDO��

7RWDO 1R� RI )LOHV
7KH QXPEHU RI ILOHV UHFRUGHG LQ WKH ILOH GHYLFH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

1R� RI ILOHV �UHVSRQVH�� 7KH QXPEHU RI ILOHV WKDW KDYH EHHQ UHDG� %LW �� LV 21
��� LI WKH ODVW ILOH LV LQFOXGHG�

%LWV � WR � �VHFRQG E\WH�

%LWV � WR �� �ILUVW E\WH�

%LW �� 2)) ���� :LWKRXW ODVW ILOH
%LW �� 21 ���� :LWK ODVW ZRUG ILOH
%LWV � WR ��� 1XPEHU RI ILOHV UHDG

)LOH GDWD �UHVSRQVH�� (DFK ILOH GDWD FRQVLVWV RI �� E\WHV� 7KH VSHFLILHG ILOHV ZLOO
EH WUDQVPLWWHG LQ VHTXHQFH VWDUWLQJ IURP WKH ILUVW ILOH� 7KH WRWDO QXPEHU RI E\WHV
UHTXLUHG LV FDOFXODWHG DV IROORZV�

1XPEHU RI UHDG ILOHV [ �� E\WHV

7KH GDWD IRU HDFK ILOH GDWD LV DV IROORZV�

'DWH DQG WLPH )LOH FDSDFLW\)LOH QDPH

�VW E\WH

�� E\WHV

��WK E\WH

)LOH 1DPH
7KH QDPH RI WKH ILOH �UHIHU WR ��� 9ROXPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQ�
ILJXUDWLRQ RI WKH ILOH QDPH��

'DWH�7LPH
7KH GDWH DQG WLPH WKDW WKH ILOH ZDV FUHDWHG �VHH EHORZ��

)LOH &DSDFLW\
7KH FDSDFLW\ �E\WHV� RI WKH ILOH�

'DWH�7LPH 7KH FRQILJXUDWLRQ RI WKH FORFN GDWD �IRXU E\WHV RU �� ELWV� LV DV IROORZV�

�� �� �� �� ���� �� ���� � � �WRWR WR WR WRWR

<HDU
�� WR ����

�QG E\WH �UG E\WH �WK E\WH�VW E\WH

0RQWK
�� WR ���

0LQXWH
�� WR ���

6HFRQG
�� WR ���

'D\
�� WR ���

+RXU
�� WR ���

%LW ��

� ELWV � ELWV� ELWV� ELWV� ELWV� ELWV

$OO GDWD YDOXHV DUH LQ %&'�

<HDU� $GG �����
6HFRQG� 0XOWLSO\ E\ WZR�

�������6,1*/( ),/( 5($'
5HDGV WKH FRQWHQWV RI D ILOH VWRUHG LQ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3&�

&RPPDQG %ORFN

�� ��

)LOH SRVLWLRQ'LVN QR�&RPPDQG
FRGH

)LOH QDPH 'DWD OHQJWK

�� E\WHV

5HVSRQVH %ORFN

�� ��

)LOH FDSDFLW\5HVSRQVH
FRGH

&RPPDQG
FRGH

'DWD OHQJWK)LOH SRVLWLRQ 'DWD

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
%HJLQQLQJ ILOH QDPH �FRPPDQG�� 7KH QDPH RI WKH ILOH WR EH UHDG �UHIHU WR ���
9ROXPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
)LOH SRVLWLRQ �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV IURP WKH VWDUW RI
WKH ILOH IURP ZKLFK WR VWDUW UHDGLQJ �ILOHV VWDUW DW ����������
'DWD OHQJWK �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV RI GDWD WR UHDG�
)LOH FDSDFLW\ �UHVSRQVH�� 7KH FDSDFLW\ �E\WHV� RI WKH ILOH WKDW ZDV UHDG�

1RWH ,I WKH 6,1*/( ),/( 5($' FRPPDQG LV H[HFXWHG IRU D ILOH ZLWK D ILOH
FDSDFLW\ RI � E\WHV� WKH GDWD OHQJWK ZLOO EH UHWXUQHG DV ���� DQG QR
GDWD ZLOO EH UHDG�

'DWD �UHVSRQVH�� 7KH VSHFLILHG GDWD LQ VHTXHQFH VWDUWLQJ IURP WKH VSHFLILHG
E\WH�

�������6,1*/( ),/( :5,7(
:ULWHV D QHZ ILOH WR WKH ILOH GHYLFH FRQQHFWHG WR WKH 3&RU DSSHQGV�RYHUZULWHV DQ
H[LVWLQJ ILOH VWRUHG LQ WKH ILOH GHYLFH� 'HVLJQDWLRQ FDQ EHPDGH WR SURWHFW H[LVWLQJ
ILOHV LI DQ DWWHPSW LV PDGH WR FUHDWH D QHZ ILOH RI WKH VDPH QDPH DV DQ H[LVWLQJ
ILOH�:KHQ D QHZ ILOH LV ZULWWHQ RU DQ H[LVWLQJ ILOH LV PRGLILHG� WKH ILOH ZLOO UHFRUG WKH
FORFN GDWD RI WKH 3& DV WKH GDWH RI WKH ILOH�

1RWH :ULWLQJ D QHZ ILOH RUPRGLI\LQJ DQ H[LVWLQJ ILOHPXVW EH GRQH ZLWKLQ WKH FDSDFLW\ RI
WKH ILOH GHYLFH RU WKH 6,1*/( ),/( :5,7( FRPPDQG FDQQRW EH H[HFXWHG�

&RPPDQG %ORFN

�� ��

'LVN QR&RPPDQG
FRGH

'DWD OHQJWK)LOH SRVLWLRQ)LOH QDPH3DUDPHWHU
FRGH

)LOH GDWD

�� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�

�����:ULWHV D QHZ ILOH� ,I D ILOH ZLWK WKH VDPH QDPH DOUHDG\ H[LVWV� WKH QHZ
ILOH ZLOO QRW EH FUHDWHG�
�����:ULWHV D QHZ ILOH� ,I D ILOH ZLWK WKH VDPH QDPH DOUHDG\ H[LVWV� LW ZLOO EH
RYHUZULWWHQ
����� $GG GDWD WR DQ H[LVWLQJ ILOH�
����� 2YHUZULWH DQ H[LVWLQJ ILOH�

)LOH QDPH �FRPPDQG�� 7KH QDPH RI WKH ILOH WR EH ZULWWHQ �UHIHU WR ��� 9ROXPH
/DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
)LOH SRVLWLRQ �FRPPDQG�� 7KH QXPEHU RI E\WHV IURP WKH VWDUW RI WKH ILOH IURP
ZKLFK WR VWDUW ZULWLQJ �ILOHV VWDUW DW ���������� 7R FUHDWH D QHZ ILOH RU DGG GDWD WR
DQ H[LVWLQJ ILOH� VSHFLI\ �������� DV WKH ILOH SRVLWLRQ�
'DWD OHQJWK �FRPPDQG DQG UHVSRQVH�� 7KH QXPEHU RI E\WHV WR EH ZULWWHQ�

1RWH $ QHZ ILOH ZLWK D ILOH FDSDFLW\ RI � �QR GDWD� ZLOO EH FUHDWHG LI 6,1*/(
),/( :5,7( LV H[HFXWHG ZLWK ���� DV WKH GDWD OHQJWK�

)LOH GDWD �UHVSRQVH�� 7KH GDWD WR EH ZULWWHQ WR WKH ILOH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

�������0(025< &$5' )250$7
)RUPDWV DPHPRU\ FDUG� $OZD\V H[HFXWH WKH0(025<&$5')250$7EHIRUH
XVLQJ D QHZ PHPRU\ FDUG DV D ILOH GHYLFH�

1RWH ,I WKH 0(025< &$5' )250$7 FRPPDQG LV H[HFXWHG� DOO GDWD ZLOO EH FOHDUHG
IURP WKH PHPRU\ FDUG�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��

�������),/( '(/(7(
'HOHWHV ILOHV VWRUHG E\ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3&�

1RWH �� 7KH VSHFLILHG ILOHV ZLOO EH GHOHWHG LQ VHTXHQFH� ,I QRQ�H[LVWLQJ ILOH QDPHV
KDYH EHHQ VSHFLILHG� WKH 3&ZLOO LJQRUH WKHPDQG WKH RSHUDWLRQZLOO FRQWLQXH�

�� ,I WKH VSHFLILHG QXPEHU RI ILOHV DQG WKH QXPEHU RI ILOH QDPHV GR QRW FRLQFLGH�
QR ILOHV ZLOO EH GHOHWHG�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

1R� RI
ILOHV

)LOH QDPH )LOH QDPH

�� E\WHV �� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

1R� RI
ILOHV

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
1R� RI ILOHV �FRPPDQG�� 7KH QXPEHU RI ILOHV WR EH GHOHWHG�
)LOH QDPH �FRPPDQG�� 7KH QDPHV RI WKH ILOHV WR EHGHOHWHG �UHIHU WR ���9ROXPH
/DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

1R� RI ILOHV �UHVSRQVH�� 7KH QXPEHU RI ILOHV WKDW KDYH EHHQ GHOHWHG�

�������92/80( /$%(/ &5($7(�'(/(7(
&UHDWHV D YROXPH ODEHO RQ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3& RU GHOHWHV DQ H[�
LVWLQJ YROXPH ODEHO IURP WKH ILOH GHYLFH�

2QO\ RQH YROXPH ODEHO FDQ EH FUHDWHG IRU D VLQJOH PHPRU\ FDUG RU IRU DOO WKH H[�
SDQVLRQ '0 PHPRU\ EDQNV�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

:KHQ D YROXPH ODEHO LV JHQHUDWHG� WKH FORFN GDWD RI WKH 3& ZLOO EH UHFRUGHG DV
WKH GDWH RI WKH YROXPH ODEHO�

&RPPDQG %ORFN 7KH FRPPDQG IRUPDW IRU FUHDWLQJ D YROXPH ODEHO LV DV IROORZV�

�� ��

'LVN QR�&RPPDQG
FRGH

9ROXPH ODEHO3DUDPHWHU
FRGH

�� E\WHV

7KH FRPPDQG IRUPDW IRU GHOHWLQJ D YROXPH ODEHO LV DV IROORZV�

�� ��

'LVN QR�&RPPDQG
FRGH

3DUDPHWHU
FRGH

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��
3DUDPHWHU FRGH �FRPPDQG DQG UHVSRQVH�� $V IROORZV�

����� &UHDWHV D QHZ YROXPH ODEHO� ,I D ODEHO DOUHDG\ H[LVWV� QRWKLQJ ZLOO EH
H[HFXWHG�
����� &UHDWHV D YROXPH ODEHO� ,I D ODEHO DOUHDG\ H[LVWV� LW ZLOO EH GHOHWHG�
����� 'HOHWHV DQ H[LVWLQJ YROXPH ODEHO�

9ROXPH ODEHO �FRPPDQG�� 7KH YROXPH ODEHO WR EH ZULWWHQ �UHIHU WR ��� 9ROXPH
/DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH YROXPH ODEHO��

�������),/( &23<
&RSLHV D ILOH IURP RQH ILOH GHYLFH WR DQRWKHU ILOH GHYLFH FRQQHFWHG WR WKH VDPH
3&�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

)LOH QDPH 'LVN QR� )LOH QDPH

6RXUFH 'HVWLQDWLRQ

�� E\WHV �� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFHV �PHPRU\ FDUGV��
)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH FRSLHG DQG D QHZ QDPH IRU WKH FRSLHG ILOH
�UHIHU WR ��� 9ROXPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH
QDPH��

1RWH D� 7KH ILOH ZLOO QRW EH FRSLHG LI DQ H[LVWLQJ ILOH QDPH LV JLYHQ�
E� 7KH FRSLHG ILOH LV JLYHQ WKH VDPH GDWH DV WKH RULJLQDO ILOH�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

�������),/( 1$0( &+$1*(
&KDQJHV D ILOH QDPH�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

'LVN QR� 2OG ILOH QDPH 1HZ ILOH QDPH

�� E\WHV �� E\WHV

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��
2OG DQG QHZ ILOH QDPHV �FRPPDQG�� 7KH RULJLQDO ILOH QDPH DQG D QHZ QDPH
IRU WKH ILOH �UHIHU WR ��� 9ROXPH/DEHOV DQG)LOH1DPHV IRU WKH FRQILJXUDWLRQ RI WKH
ILOH QDPH��

1RWH D� 7KH ILOH QDPH ZLOO QRW EH FKDQJHG LI DQ H[LVWLQJ ILOH QDPH LV JLYHQ
IRU WKH QHZ ILOH�

E� 7KH QHZ ILOH LV JLYHQ WKH VDPH GDWH DV WKH RULJLQDO ILOH�

�������),/( '$7$ &+(&.
'RHV D GDWD FKHFN RQ D ILOH VWRUHG LQ WKH ILOH GHYLFH FRQQHFWHG WR WKH 3& E\ FRQ�
ILUPLQJ WKH FKHFNVXP DW WKH EHJLQQLQJ RI WKH ILOH�

&RPPDQG %ORFN

�� ��

'LVN QR�&RPPDQG
FRGH

)LOH QDPH

�� E\WHV

5HVSRQVH %ORFN

�� ��

5HVSRQVH
FRGH

&RPPDQG
FRGH

3DUDPHWHUV 'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��
)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH FKHFNHG �UHIHU WR ��� 9ROXPH /DEHOV DQG
)LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

)LOH 'DWD &KHFN
7KH FRQILJXUDWLRQ RI D ILOH VWRUHG LQ WKH ILOH GHYLFH LV DV IROORZV�

� � � � � � � �

'DWD&KHFNVXP

%\WH SRVLWLRQ IURP EHJLQQLQJ RI ILOH

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����
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&KHFNVXP
7KH ILUVW WZR E\WHV RI D ILOH DUH FDOOHG WKH FKHFNVXP� ZKLFK LV WKH ULJKWPRVW
WZR E\WHV UHVXOWLQJ IURP DGGLQJ DOO GDWD ZRUGV �WZR E\WHV HDFK�� ,I WKH QXP�
EHU RI DOO E\WHV LV RGG� D E\WH RI �� LV DGGHG WR LW VR WKDW WKH QXPEHU RI WKH
QXPEHU RI E\WHV LV HYHQ�

([DPSOH
� 'DWD� �� �$ (� )� && �% �& �) $�

�:RUGV� ���$ (�)� &&�% �&�) $���

� 7RWDO� ���$ � (�)� � &&�% � �&�) � $���  �$���

� &KHFNVXP� $� ��
'DWD
´)LOH GDWDµ UHIHUV WR WKH GDWD LQ D ILOH WKDW D ILOH GHYLFH VWRUHV� $ ILOH GDWD FKHFN
LV GRQH ZLWK WKH FKHFNVXP� 7R FRPSOHWH D ILOH GDWD FKHFN� WKH GDWD ZRUGV
VWDUWLQJ IURP WKH WKLUG E\WH DUH DGGHG DQG WKH UHVXOW LV FRPSDUHG ZLWK WKH
FKHFNVXP� ,I WKHVH YDOXHV DUH WKH VDPH� WKH ILOH LV DVVXPHG WR FRQWDLQ QR
HUURUV� LI WKH YDOXHV GLIIHU� D SDULW\�VXP FKHFN HUURU ZLOO UHVXOW� $ ILOH ZLWK D
FDSDFLW\ RI WZR E\WHV KDV D FKHFNVXP RI �����

�������0(025< $5($ ),/( 75$16)(5
7UDQVIHUV RU FRPSDUHV GDWD EHWZHHQ WKH 3& PHPRU\ DUHDV DQG WKH ILOH GHYLFH
FRQQHFWHG WR WKH 3&� 7KH FORFN GDWD RI WKH 3& XSRQ FRPSOHWLRQ RI WKH0(025<
$5($ ),/( 75$16)(5 FRPPDQG ZLOO EH UHFRUGHG DV WKH GDWH RI WKH ILOH WKDW
KDV EHHQ WUDQVIHUUHG�

1RWH �� 7KH FKHFNVXP LV VWRUHG DW WKH IURQW �E\WHV � DQG �� RI WKH ILOH� 7KXV ILOH WUDQV�
IHU RU FRPSDULVRQ LV HIIHFWLYH IURP WKH QH[W E\WH DIWHU WKH FKHFNVXP�

�� 7KH0(025<$5($),/( 75$16)(5 FRPPDQG FDQ EH H[HFXWHG UHJDUG�
OHVV RI WKH 3&·V PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR SUR�
KLELW WKLV FRPPDQG IURPEHLQJ H[HFXWHGZKHQ WKH3& LV LQ581PRGH LI VXFK
SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($' FRP�
PDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH 3&·V
PRGH�

�� ,I GDWD LV ZULWWHQ WR WKH 7LPHU�&RXQWHU 39 $UHD� WKH &RPSOHWLRQ )ODJV ZLOO EH
WXUQHG 2)) ����

&RPPDQG %ORFN

�� �$

&RPPDQG
FRGH

)LOH QDPH3DUDPHWHU
FRGH

%HJLQQLQJ DGGUHVV 1R� RI
LWHPV

'LVN QR�

0HPRU\ DUHD VSHFLILFDWLRQ

0HPRU\ DUHD FRGH

)LOH VSHFLILFDWLRQ

�� E\WHV

5HVSRQVH %ORFN

�� �$

1R� RI LWHPV&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
����� 'DWD WUDQVIHU IURP WKH 3& PHPRU\ DUHD WR WKH ILOH GHYLFH�
����� 'DWD WUDQVIHU IURP WKH ILOH GHYLFH WR WKH 3& PHPRU\ DUHD�
����� 'DWD FRPSDUHG�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����
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0HPRU\ DUHD FRGH �FRPPDQG�� 7KHPHPRU\ DUHD WR EH XVHG IRU GDWD WUDQVIHU
RU FRPSDULVRQ�

%HJLQQLQJ DGGUHVV �FRPPDQG�� 7KH ILUVW ZRUG�YDOXH LQ WKHPHPRU\ DUHD WR EH
WUDQVIHUUHG RU FRPSDUHG�

1R� RI LWHPV �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� WKH QXPEHU RI
LWHPV WR EH WUDQVIHUUHG RU FRPSDUHG� ,Q WKH UHVSRQVH EORFN� WKH QXPEHU RI LWHPV
WUDQVIHUUHG RU FRPSDUHG

'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��

)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH WUDQVIHUUHG RU FRPSDUHG �UHIHU WR ��� 9RO�
XPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

0HPRU\ $UHDV
7KH IROORZLQJ GDWD FDQ EH XVHG IRU WUDQVIHU RU FRPSDULVRQ �UHIHU WR ��� 0HPRU\
$UHD 'HVLJQDWLRQV IRU PHPRU\ DUHD GHVLJQDWLRQV��

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

1R� RI
E\WHV

&,2� 75� &38 %XV
/LQN� DQG $X[LOLDU\

:RUG FRQWHQWV �� �

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV �� �

39 �� �

'0 :RUG FRQWHQWV �� �

([SDQVLRQ '0 :RUG FRQWHQWV� VSHFLILHG EDQN �� WR ��
�EDQNV � WR ��

�

:RUG FRQWHQWV� FXUUHQW EDQN �� �

�������3$5$0(7(5 $5($ ),/( 75$16)(5
&RPSDUHV RU WUDQVIHUV GDWD EHWZHHQ WKH 3&·V SDUDPHWHU DUHD DQG WKH ILOH GH�
YLFH FRQQHFWHG WR WKH 3&� 7KH FORFN GDWD RI WKH 3& XSRQ FRPSOHWLRQ RI WKH 3$�
5$0(7(5 $5($ ),/( 75$16)(5 FRPPDQG ZLOO EH UHFRUGHG DV WKH GDWH RI
WKH ILOH WKDW KDV EHHQ WUDQVIHUUHG�

$ ILOH FDQ EH WUDQVIHUUHG WR WKH ,�2 WDEOH RQO\ZKHQ WKH3& LV LQ 352*5$0PRGH�

1RWH �� 7KH FKHFNVXP LV VWRUHG DW WKH IURQW �E\WHV � DQG �� RI WKH ILOH� 7KXV ILOH WUDQV�
IHU RU FRPSDULVRQ LV HIIHFWLYH IURP WKH QH[W E\WH DIWHU WKH FKHFNVXP�

�� 7KH 3$5$0(7(5 $5($ ),/( 75$16)(5 FRPPDQG FDQ EH H[HFXWHG UH�
JDUGOHVV RI WKH 3&·V PRGH� ,W LV WKH XVHU·V UHVSRQVLELOLW\ WR SURJUDP VWHSV WR
SURKLELW WKLV FRPPDQG IURP EHLQJ H[HFXWHG ZKHQ WKH 3& LV LQ 581 PRGH LI
VXFK SURWHFWLRQ LV QHFHVVDU\� ([HFXWH WKH &21752//(5 67$786 5($'
FRPPDQG �UHIHU WR ������� &21752//(5 67$786 5($'� WR UHDG WKH
3&·V PRGH�

�� 7KLV FRPPDQG FDQQRW EH H[HFXWHG LI DQ\ RWKHU GHYLFH KROGV WKH DFFHVV
ULJKW RU ZKHQPHPRU\ LV ZULWH�SURWHFWHG YLD WKH NH\ VZLWFK RQ WKH IURQW SDQHO
RI WKH 3&�

&RPPDQG %ORFN

�� �%

)LOH QDPH

3DUDPHWHU DUHD VSHFLILFDWLRQ )LOH VSHFLILFDWLRQ

3DUDPHWHU
DUHD FRGH

%HJLQQLQJ
ZRUG

'LVN QR�&RPPDQG
FRGH

3DUDPHWHU
FRGH

1R� RI
ZRUGV

�� E\WHV

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����
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5HVSRQVH %ORFN

�� �%

1R� RI ZRUGV&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
����� 'DWD WUDQVIHU IURP WKH 3&·V SDUDPHWHU DUHD WR WKH ILOH GHYLFH�
����� 'DWD WUDQVIHU IURP WKH ILOH GHYLFH WR WKH 3&·V SDUDPHWHU DUHD�
����� 'DWD FRPSDUHG�

3DUDPHWHU DUHD FRGH �FRPPDQG�� 7KH SDUDPHWHU DUHD WR EH XVHG IRU GDWD
WUDQVIHU RU FRPSDULVRQ�
%HJLQQLQJ ZRUG �FRPPDQG�� 7KH ILUVW ZRUG LQ WKH SDUDPHWHU DUHD WR EH WUDQV�
IHUUHG RU FRPSDUHG� (DFK SDUDPHWHU DUHD KDV FRQVHFXWLYH ZRUG DGGUHVVHV EH�
JLQQLQJ DW ���� �VHH EHORZ��
1R� RIZRUGV �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQGEORFN� WKH QXPEHU RI
GDWD ZRUGV WR EH WUDQVIHUUHG RU FRPSDUHG� ,Q WKH UHVSRQVH EORFN� WKH QXPEHU RI
ZRUGV WUDQVIHUUHG RU FRPSDUHG

1RWH ,I ���� LV VSHFLILHG DV WKH QXPEHU RI LWHPV� QR GDWD ZLOO EH WUDQVIHUUHG
RU FRPSDUHG DQG D QRUPDO UHVSRQVH FRGH ZLOO EH UHWXUQHG�

'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUGV��
)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH WUDQVIHUUHG RU FRPSDUHG �UHIHU WR ��� 9RO�
XPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��
3DUDPHWHU $UHDV
7KH IROORZLQJ VKRZV WKH SDUDPHWHU DUHDV DQG WKH ZRUGV WKDW FDQ EH VSHFLILHG�
7KH ZRUG UDQJHV LQ SDUHQWKHVHV VKRZ WKH SRVVLEOH YDOXHV IRU WKH EHJLQQLQJ
ZRUG�

�� �� �� ��
����� WR ��))� ����� WR �)))�

�� �� �� ��
����� WR ��%)� ����� WR ��%)�

�� ��
����� WR ��))�

�� ��
����� WR ��))�

�� ��
����� WR ���)�

3& 6HWXS

3HULSKHUDO 'HYLFH VHWWLQJV

,�2 WDEOH

5RXWLQJ WDEOHV

&38 %XV 8QLW
VHWWLQJV

8QLW 1R� �

8QLW 1R� ��

�
�
�

1RWH $OWKRXJK WKH URXWLQJ WDEOHV KDYH D ����ZRUG DUHD ����� WR ��))��� RQO\ D
���ZRUG DUHD ����� WR ���)� RI LW FDQ UHDG�ZULWWHQ�

�������352*5$0 $5($ ),/( 75$16)(5
&RPSDUHV RU WUDQVIHUV GDWD EHWZHHQ WKH 3&·V SURJUDP DUHD DQG WKH ILOH GHYLFH
FRQQHFWHG WR WKH 3&� 7KH FORFN GDWD RI WKH 3& XSRQ FRPSOHWLRQ RI WKH 352�
*5$0$5($),/( 75$16)(5 FRPPDQGZLOO EH UHFRUGHG DV WKH GDWH RI WKH ILOH
WKDW KDV EHHQ WUDQVIHUUHG�

1RWH �� 7KH FKHFNVXP LV VWRUHG DW WKH IURQW �E\WHV � DQG �� RI WKH ILOH� 7KXV ILOH WUDQV�
IHU RU FRPSDULVRQ LV HIIHFWLYH IURP WKH QH[W E\WH DIWHU WKH FKHFNVXP�

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����
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�� 7KLV FRPPDQG FDQQRW EH H[HFXWHGZKHQ WKH DFFHVV ULJKW LV KHOG E\ DQ\ RWK�
HU GHYLFH RU ZKHQ WKH 3& LV ZULWH�SURWHFWHG E\ WKH NH\ VZLWFK RQ WKH IURQW
SDQHO�

�� 7KH 352*5$0 $5($ ),/( 75$16)(5 FRPPDQG FDQQRW EH H[HFXWHG
ZKHQ WKH 3& LV LQ WKH 581 PRGH�

&RPPDQG %ORFN

�� �& �� �� �� �� �( ��

)LOH QDPH3DUDPHWHU
FRGH

3URJUDP DUHD VSHFLILFDWLRQ )LOH VSHFLILFDWLRQ

3URJUDP
QR�

%HJLQQLQJ ZRUG 1R� RI E\WHV 'LVN QR�&RPPDQG
FRGH

�� E\WHV

5HVSRQVH %ORFN

�� �&

&RPPDQG
FRGH

5HVSRQVH
FRGH

'DWD OHQJWK

3DUDPHWHUV 3DUDPHWHU FRGH �FRPPDQG�� $V IROORZV�
����� 'DWD WUDQVIHUUHG IURP WKH SURJUDP DUHD WR WKH ILOH GHYLFH�
����� 'DWD WUDQVIHUUHG IURP WKH ILOH GHYLFH WR WKH SURJUDP DUHD�
����� 'DWD FRPSDUHG�

3URJUDP QR� DQG EHJLQQLQJ ZRUG �FRPPDQG�� $V IROORZV�
����� 3URJUDP QXPEHU
�����(��� %HJLQQLQJ ZRUG

1R� RI E\WHV �FRPPDQG�� 7KH QXPEHU RI GDWD E\WHV WR EH WUDQVIHUUHG RU FRP�
SDUHG DV IROORZV�

����)�)(� &9����&90�
����)�)(� &9�����&9����

1RWH ,I �������� LV VSHFLILHG DV WKH QXPEHU RI WUDQVIHU GDWD E\WHV� QR ILOH
WUDQVIHU RU FRPSDULVRQ ZLOO EH SHUIRUPHG DQG D QRUPDO UHVSRQVH
FRGH ZLOO EH UHDG�

'LVN QR� �FRPPDQG�� 6HW WR ���� IRU WKH ILOH GHYLFH �PHPRU\ FDUG��

)LOH QDPH �FRPPDQG�� 7KH ILOH WR EH WUDQVIHUUHG RU FRPSDUHG �UHIHU WR ��� 9RO�
XPH /DEHOV DQG )LOH 1DPHV IRU WKH FRQILJXUDWLRQ RI WKH ILOH QDPH��

'DWD OHQJWK �UHVSRQVH�� 7KH QXPEHU RI E\WHV WKDW KDYH EHHQ WUDQVIHUUHG RU
FRPSDUHG�

�������)25&(' 6(7�5(6(7
)RUFH�VHWV �21� RU IRUFH�UHVHWV �2))� ELWV�IODJV RU UHOHDVHV IRUFH�VHW VWDWXV�
%LWV�IODJV WKDW DUH IRUFHG 21 RU 2)) ZLOO UHPDLQ 21 RU 2)) DQG FDQQRW EH ZULW�
WHQ WR XQWLO WKH IRUFHG VWDWXV LV UHOHDVHG�

1RWH 7KLV FRPPDQG FDQQRW EH XVHG WR UHOHDVH WKH VWDWXV RI &RPSOHWLRQ )ODJV IRU WLP�
HUV RU FRXQWHUV� 8VH WKH )25&( 6(7�5(6(7 &$1&(/ FRPPDQG � )RU GHWDLOV
UHIHU WR ������� )25&(' 6(7�5(6(7 &$1&(/��

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����
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&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

1R� RI
ELWV�IODJV

%LW�IODJ6HW�5HVHW
VSHFLILFDWLRQ

)RUFHG VHW�UHVHW GDWD

0HPRU\ DUHD FRGH

6HW�UHVHW
VSHFLILFDWLRQ

0HPRU\ DUHD FRGH

%LW�IODJ

)RUFHG VHW�UHVHW GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 1R� RI ELWV�IODJV �FRPPDQG�� 7KH QXPEHU RI ELWV�IODJV WR EH FRQWUROOHG�
6HW�5HVHW VSHFLILFDWLRQ �FRPPDQG�� 7KH DFWLRQ WR EH WDNHQ IRU HDFK ELW�IODJ

9DOXH 1DPH

���� )RUFH�UHVHW �2))�

���� )RUFH�VHW �21�

���� )RUFHG VWDWXV UHOHDVHG DQG ELW WXUQHG 2)) ���

���� )RUFHG VWDWXV UHOHDVHG DQG ELW WXUQHG 21 ���

)))) )RUFHG VWDWXV UHOHDVHG

0HPRU\ DUHD FRGH �FRPPDQG�� 7KH PHPRU\ DUHD RI WKH ELW RU IODJ WR EH FRQ�
WUROOHG�
%LW�)ODJ �FRPPDQG�� 7KH ELW RU IODJ WR EH FRQWUROOHG�
0HPRU\ $UHDV
7KH ELWV �IODJV� LQ WKH IROORZLQJ PHPRU\ DUHDV FDQ EH IRUFHG VHW�UHVHW RU UH�
OHDVHG� 5HIHU WR ��� 0HPRU\ $UHD 'HVLJQDWLRQV IRU PHPRU\ DUHD GHVLJQDWLRQV�

0HPRU\ DUHD 'DWD 0HPRU\ DUHD
FRGH

&,2� 75� DQG &38 %XV
/LQN �VHH QRWH�

%LWV VWDWXV ��

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV ��

7UDQVLWLRQ )ODJ VWDWXV ��

1RWH )25&(' 6(7�5(6(7 FDQQRW EH XVHG IRU WKH $X[LOLDU\ $UHD�

�������)25&(' 6(7�5(6(7 &$1&(/
&DQFHOV DOO ELWV �IODJV� WKDW KDYH EHHQ IRUFHG 21 RU IRUFHG 2))�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

&9�PRGH &RPPDQGV IRU 3&V 6HFWLRQ ����



��

1RWH 7KH ELWV �IODJV� LQ WKH IROORZLQJ PHPRU\ DUHDV FDQ EH IRUFHG VHW RU IRUFHG UHVHW�

0HPRU\ DUHD 'DWD 0HPRU\ FRGH

&,2� 75� &38 %XV /LQN�
DQG $X[LOLDU\

%LWV VWDWXV ��

7LPHU�&RXQWHU &RPSOHWLRQ )ODJ VWDWXV ��

7UDQVLWLRQ )ODJ VWDWXV ��

���� &9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV

������ '$7$ /,1. 7$%/( 5($'
5HDGV WKH FRQWHQWV RI WKH GDWD OLQN WDEOH�

&RPPDQG %ORFN

���� �� �� �(�� �� ��

&RPPDQG
FRGH

)L[HG 8QLW ,' QR� )LUVW ZRUG 5HDG OHQJWK

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

1R� RI OLQN QRGHV

� EORFN UHFRUG � EORFN UHFRUG

5HFRUGV IRU WKH QR� RI OLQN QRGHV

� E\WHV � E\WHV

5HVSRQVH
FRGH

3DUDPHWHUV 8QLW ,' QR� �FRPPDQG�� 'HVLJQDWH 6 ���� DQG 1 ��(� LQ $6&,,�
%HJLQQLQJ ZRUG �FRPPDQG�� 6HW WR �����
5HDG OHQJWK �FRPPDQG�� 5HJDUGOHVV RI WKH YDOXH WKDW \RX GHVLJQDWH� WKH GDWD
OLQN WDEOHV IRU WKH QXPEHU RI OLQN QRGHV WKDW KDV EHHQ VHW ZLOO EH UHDG�
1R� RI OLQN QRGHV �UHVSRQVH�� 7KH QXPEHU RI OLQN QRGHV VHW LQ WKH GDWD OLQN
WDEOH ZLOO EH UHWXUQHG� WKH FRQILJXUDWLRQ LV DV IROORZV �ELW � LV DOZD\V VHW WR ���

� � � � � � � �

�

%LW

1R� RI OLQN QRGHV ��� WR ���

2QH�EORFN UHFRUG �UHVSRQVH�� 7KH FRQVWUXFWLRQ RI D RQH�EORFN UHFRUG LV
VKRZQ EHORZ� 2QH�EORFN UHFRUGV ZLOO EH UHWXUQHG LQ VHTXHQFH DFFRUGLQJ WR WKH
VHWWLQJ RUGHU LQ WKH GDWD OLQN WDEOH �LQ WKH FDVH RI DXWRPDWLF VHWWLQJ� WKH\ ZLOO EH
UHWXUQHG LQ QRGH DGGUHVV RUGHU�� 7KH WRWDO QXPEHU RI E\WHV UHTXLUHG LV DV IRO�
ORZV�

1XPEHU RI OLQN QRGHV [ � E\WHV
7KH FRQILJXUDWLRQ RI WKH RQH�EORFN UHFRUG LV DV IROORZV�

��

�VW E\WH �WK E\WH

1RGH DGGUHVV

,�2 $UHD ILUVW
ZRUG

.LQG RI '0

'0 $UHD
ILUVW ZRUG

1R� RI WRWDO ZRUGV

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

� 1RGH $GGUHVV
7KH FRQVWUXFWLRQ RI D QRGH DGGUHVV LV VKRZQ EHORZ� ,W H[SUHVVHV WKH VWDWXV RI
WKH GDWD OLQN QRGH DGGUHVV RI WKH RQH�EORFN UHFRUG DQG WKH GDWD OLQN RQ WKH
QRGH�

� ,�2 $UHD )LUVW :RUG
7KH ILUVW ZRUG LQ D GDWD OLQN LQ WKH ,�2 $UHD�

� .LQG RI '0
6HW WR ���

� '0 $UHD )LUVW :RUG
7KH ILUVW ZRUG RI D GDWD OLQN LQ WKH '0 $UHD�

� 1R� RI 7RWDO :RUGV
7KH WRWDO QXPEHU RI ZRUGV RI WKH ,�2 DQG '0 $UHD YDULHV ZLWK WKH EORFN DV IRO�
ORZV�
�VW EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH ,�2 $UHD�
�QG EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH '0 $UHD�
�UG EORFN DQG VXFFHHGLQJ EORFNV� 6HW WR �����

������ '$7$ /,1. 7$%/( :5,7(
:ULWHV WKH GDWD OLQN WDEOH�

1RWH �� <RX FDQQRW ZULWH D GDWD OLQN WDEOH ZKHQ WKH GDWD OLQN LV DFWLYH
�� 7KH GDWD VHW RQ HDFK QRGH PXVW EHJLQ ZLWK WKH ILUVW QRGH RI WKH GDWD OLQN

DUHD�
�� <RX FDQQRW VHW D YDFDQW DUHD EHWZHHQ WZR GDWD OLQN DUHDV� )RU GHWDLOV� UHIHU

WR 6HFWLRQ � 'DWD /LQNV�

&RPPDQG %ORFN

���� �� �� �� �( �� ��

&RPPDQG
FRGH

� E\WHV � E\WHV

)L[HG 8QLW ,' QR� )LUVW ZRUG 'DWD
OHQJWK

1R� RI OLQN QRGHV

� EORFN UHFRUG � EORFN UHFRUG

5HFRUGV IRU WKH QR� RI OLQN QRGHV

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV ,QWHOOLJHQW ,' QR� �FRPPDQG�� 'HVLJQDWH 6 ���� DQG 1 ��(� LQ $6&,,�
)LUVW ZRUG �FRPPDQG�� 6HW WR �����
'DWD OHQJWK �FRPPDQG�� 5HJDUGOHVV RI WKH YDOXH \RX GHVLJQDWH� WKH GDWD OLQN
WDEOHV IRU WKH QXPEHU RI OLQN QRGHV ZLOO EH ZULWWHQ�
1R� RI OLQN QRGHV �UHVSRQVH�� 'HVLJQDWH WKH QXPEHU RI OLQN QRGHV WR EH VHW LQ
WKH GDWD OLQN WDEOH LQ D UDQJH EHWZHHQ �� DQG �� �� DQG ���� WKH FRQILJXUDWLRQ LV
DV IROORZV �ELW � LV DOZD\V VHW WR ���

� � � � � � � �

�
%LW

1R� RI OLQN QRGHV ��� WR ���

2QH�EORFN UHFRUG �FRPPDQG�� 7KH FRQVWUXFWLRQ RI D RQH�EORFN UHFRUG LV
VKRZQ EHORZ� 2QH�EORFN UHFRUGV ZLOO EH VHQW LQ VHTXHQFH DFFRUGLQJ WR WKH VHW�

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

WLQJ RUGHU LQ WKH GDWD OLQN WDEOH� 7KH WRWDO QXPEHU RI E\WHV UHTXLUHG LV DV IROORZV�
1XPEHU RI OLQN QRGHV [ � E\WHV

7KH FRQILJXUDWLRQ RI WKH RQH�EORFN UHFRUG LV DV IROORZV�

��

�VW E\WH �WK E\WH

,�2 $UHD ILUVW
ZRUG

.LQG RI '0

'0 $UHD
ILUVW ZRUG

1R� RI WRWDO
ZRUGV

1RGH DGGUHVV

� 1RGH $GGUHVV
7KH QRGH DGGUHVV SURYLGHV WKH GDWD OLQN QRGH DGGUHVV IRU WKH RQH�EORFN UH�
FRUG DQG WKH VWDWXV RI WKH GDWD OLQN� 7KH FRQILJXUDWLRQ RI WKH QRGH DGGUHVV LV DV
IROORZV �ELW � LV DOZD\V VHW WR ���

� � � � � � � �

�

%LW

1RGH DGGUHVV ��� WR �(�

� ,�2 $UHD )LUVW :RUG
7KLV LV WKH ILUVW ZRUG LQ D GDWD OLQN LQ WKH ,�2 $UHD� 7KH GDWD OLQN ZLOO H[WHQG IURP
WKH ILUVW ZRUG WKURXJK WKH ZRUG MXVW EHIRUH WKH ILUVW ZRUG GHVLJQDWHG IRU WKH ,�2
$UHD LQ WKH QH[W UHFRUG� )RU WKH ODVW UHFRUG� WKH GDWD OLQN ZLOO H[WHQG IURP WKH
ILUVW ZRUG WKURXJK WKH QXPEHU RI ZRUGV UHTXLUHG WR PDNH WKH WRWDO QXPEHU RI
ZRUGV LQ WKH ILUVW EORFN�

� .LQG RI '0
6HW WR ���

� '0 $UHD )LUVW :RUG
7KLV LV WKH ILUVW ZRUG LQ D GDWD OLQN LQ WKH '0$UHD� 7KH GDWD OLQN ZLOO H[WHQG IURP
WKH ILUVW ZRUG WKURXJK WKH ZRUG MXVW EHIRUH WKH ILUVW ZRUG GHVLJQDWHG IRU WKH '0
$UHD LQ WKH QH[W UHFRUG� )RU WKH ODVW UHFRUG� WKH GDWD OLQN ZLOO H[WHQG IURP WKH
ILUVW ZRUG WKURXJK WKH QXPEHU RI ZRUGV UHTXLUHG WR PDNH WKH WRWDO QXPEHU RI
ZRUGV LQ WKH VHFRQG EORFN�

� 1R� RI 7RWDO :RUGV
7KH WRWDO QXPEHU RI ZRUGV XVHG IRU GDWD OLQNV LQ WKH ,�2 DQG '0 $UHD� 7KHVH
DUH JLYHQ RQO\ LQ WKH ILUVW DQG VHFRQG EORFNV� DV VKRZQ EHORZ

)LUVW EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH ,�2 $UHD�
6HFRQG EORFN� 7KH WRWDO QXPEHU RI GDWD OLQN ZRUGV LQ WKH '0 $UHD�
2WKHU EORFNV� 6HW WR �����

������ 581
$FWLYDWHV WKH GDWD OLQNV�

1RWH �� 7KLV FRPPDQG ZLOO UHVXOW LQ DQ HUURU LI GDWD OLQNV KDYH QRW EH FUHDWHG HLWKHU
DXWRPDWLFDOO\ RU PDQXDOO\�

�� 7KLV FRPPDQG PXVW EH VHQW WR WKH PDVWHU QRGH RU DQ HUURU ZLOO UHVXOW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

������ 6723
6WRSV WKH GDWD OLQNV

1RWH �� 7KLV FRPPDQG FDQ EH H[HFXWHG RQO\ ZKHQ WKH GDWD OLQNV DUH DFWLYH RU DQ
HUURU ZLOO UHVXOW�

�� 7KLV FRPPDQG PXVW EH VHQW WR WKH PDVWHU QRGH RU DQ HUURU ZLOO UHVXOW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

������ 5(6(7
5HVHWV WKH 6<60$& 1(7 /LQN 8QLW�

1RWH �� 1R UHVSRQVH ZLOO EH UHWXUQHG IRU WKLV FRPPDQG�
�� :KHQ WKLV FRPPDQG LV H[HFXWHG� RQO\ WKH GDWD WKDW KDV EHHQ VWRUHG LQ WKH

WUDQVPLVVLRQ EXIIHU ZLOO EH VHQW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

������ &21752//(5 '$7$ 5($'
5HDGV WKH PRGHO DQG YHUVLRQ RI WKH 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

0RGHO 9HUVLRQ

�� E\WHV �� E\WHV

3DUDPHWHUV 0RGHO DQG 9HUVLRQ �UHVSRQVH�� %RWK DUH UHDG LQ $6&,, ��� E\WHV �L�H� �� $6&,,
FKDUDFWHUV� PD[� HDFK��

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

������ &21752//(5 67$786 5($'
5HDGV WKH VWDWXV RI WKH 3& DQG WKH 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

(UURU IODJV

1R� RI ,�)
HUURUV

RFFXUUHG
RQ 3&

1R� RI RSWL�
FDO /$1

FRPPXQLFD�
WLRQV HUURUV
RFFXUUHG

1R� RI
5$0

HUURUV RF�
FXUUHG

3& VWDWXV

3DUDPHWHUV 3&VWDWXV �UHVSRQVH��7KH RSHUDWLQJ VWDWXV RI WKH 3&ZLOO EH UHWXUQHG DV VKRZQ
LQ WKH IROORZLQJ GLDJUDP� )RU GHWDLOV RQ ORRS FRQGLWLRQV� UHIHU WR ��� $XWRPDWLF
/RRSEDFN�

� � � � � � � �

� �

%LW 0HDQLQJ

� �

� � 1RUPDO ORRS

� � 'RZQVWUHDP EDFN ORRS

� � 8SVWUHDP EDFN ORRS

� � /RRS HUURU

%LW

'DWD OLQNV
�� 1RW DFWLYH
�� $FWLYH

7HVW EHWZHHQ WZR QRGHV
�� 1RW WHVWLQJ
�� 7HVWLQJ

3RZHU VXSSO\
�� 3RZHU QRW VXSSOLHG
�� 3RZHU VXSSOLHG

/RRS FRQGLWLRQ

1HWZRUN VWDWXV
�� 5HFHSWLRQ QRW SRVVLEOH
�� 5HFHSWLRQ SRVVLEOH

(UURU IODJV� 7KH HUURU IODJV RI WKH 3& ZLOO EH UHWXUQHG DV VKRZQ LQ WKH IROORZLQJ
GLDJUDP� 5HIHU WR ����� (UURU &KHFN� 8QLW (UURU )ODJ $UHD IRU GHWDLOV RQ 3& HU�
URUV�

� � � � � � � �

� � � �
%LW

�� &38 %86 PRQLWRU HUURU

�� &38 HUURU
�� 6\VWHP VHWWLQJ HUURU

�� 5RXWLQJ WDEOH HUURU

1RQ�IDWDO HUURUV

1R� RI ,�) (UURUV 2FFXUUHG RQ 3& �UHVSRQVH�
)RU GHWDLOV� UHIHU WR ����� (UURU &KHFN�

1R� RI 2SWLFDO /$1 &RPPXQLFDWLRQV (UURUV 2FFXUUHG
)RU GHWDLOV� UHIHU WR ����� (UURU &KHFN�

1R� RI 5$0 (UURUV 2FFXUUHG
)RU GHWDLOV� UHIHU WR ����� (UURU &KHFN�

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

������ '$7$ /,1. 67$786 5($'
5HDGV WKH GDWD OLQN VWDWXV RI WKH 6<60$& 1(7 /LQN�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

5HVSRQVH %ORFN

����

&RPPDQG
FRGH

5HVSRQVH
FRGH

6WDWXV � 6WDWXV � 6WDWXV � 6WDWXV �

6WDWXV
IODJV 0DVWHU QRGH DGGUHVV

3DUDPHWHUV 6WDWXV IODJV �UHVSRQVH�� $RQH�E\WH GDWD OLQN VWDWXVZLOO EH UHWXUQHG DV IROORZV�

� � � � � � � �

� � � � � �
%LW

6ODYH�0DVWHU ��� 6ODYH��� 0DVWHU�

'DWD OLQNV
��� 1RW DFWLYH� �� $FWLYH�

6ODYH�PDVWHU� %LW � VSHFLILHV WKH VHWWLQJ RI WKH QRGH RQ ZKLFK WKH GDWD OLQN VWD�
WXV KDV EHHQ UHDG�
0DVWHU QRGH DGGUHVV �UHVSRQVH�� 7KH QRGH DGGUHVV RI WKHPDVWHU QRGH RI WKH
GDWD OLQN ZLOO EH UHWXUQHG�
6WDWXV � WKURXJK � �UHVSRQVH�� 7KH GDWD OLQN VWDWXV �HUURU� PRGH� DQG ZDUQLQJ
VWDWXV� RQ HDFK QRGH LV UHWXUQHG LQ RQH�E\WH RI GDWD DV IROORZV�

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

7KH ILJXUHV DV VKRZQ LQ HDFK ER[ VSHFLI\ WKH RUGHU RI QRGHV VHW RQ WKH GDWD OLQN WDEOH� ,Q WKH
FDVH RI DXWRPDWLF VHWWLQJ� WKH ILJXUHV ZLOO FRUUHVSRQG WR WKH QRGH DGGUHVV�

� �� � � � � � � � � � � � � � � � � � �6WDWXV �

%LW

�� �� � � � � � � � � � � � � � � � � � �6WDWXV �

6WDWXV �

6WDWXV �

�� 1RUPDO��� (UURU �� 1RW ZRUNLQJ��� :RUNLQJ �� 1RUPDO��� :DUQLQJ

)LUVW E\WH 7KLUG E\WH

(DFK VWDWXV

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

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

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

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

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

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

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

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

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

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

������ /223%$&. 7(67
([HFXWHV D ORRS EDFN WHVW EHWZHHQ WKH ORFDO QRGH DQG D GHVWLQDWLRQ QRGH�

1RWH �� 7KH GHVWLQDWLRQ QRGH LV GHVLJQDWHG LQ WKH FRQWURO GDWD XVLQJ WKH&01'�����
LQVWUXFWLRQ�

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

�� 7KH XQLW DGGUHVV PXVW GHVLJQDWH D 6<60$& 1(7 /LQN 8QLW�
�� :KHQ WKH $6&,, GDWD LQFOXGLQJ WKH DSSOLFDWLRQ KHDGHU LV ����� E\WHV RU ODUJ�

HU� QR UHVSRQVH ZLOO EH UHWXUQHG EHFDXVH WKH GDWD RI WKH UHVSRQVH EORFN
ZRXOG EH PRUH WKDQ ����� E\WHV�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

����� E\WHV PD[�

7HVW GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

����� E\WHV PD[�

5HVSRQVH
FRGH

7HVW GDWD

3DUDPHWHUV 7HVW GDWD �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� GHVLJQDWH WKH
GDWD WR EH WUDQVPLWWHG WR WKH GHVWLQDWLRQ QRGH� 7KH GHVLJQDWHG GDWD FRQVLVWV RI
����� E\WHVPD[LPXP �ELQDU\ GDWD�� ,Q WKH UHVSRQVH EORFN� WKH WHVW GDWD IURP WKH
FRPPDQG EORFN ZLOO EH UHWXUQHG DV LW LV� ,I WKH WHVW GDWD LQ WKH UHVSRQVH EORFN LV
GLIIHUHQW IURP WKDW LQ WKH FRPPDQG EORFN� DQ HUURU KDV RFFXUUHG�

������� (5525 /2* 5($'
5HDGV WKH 3&·V HUURU ORJ�

1RWH ,I WKH QXPEHU RI UHFRUGV WKDW \RX GHVLJQDWH LQ WKH FRPPDQG EORFN H[FHHGV WKH
DFWXDO QXPEHU RI VWRUHG UHFRUGV� DOO WKH VWRUHG UHFRUGV ZLOO EH UHWXUQHG DQG QR
HUURU ZLOO RFFXU�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

%HJLQQLQJ
UHFRUG QR�

1R� RI
UHFRUGV

5HVSRQVH %ORFN

����

0D[� QR� RI
VWRUHG UHFRUGV

1R� RI
VWRUHG
UHFRUGV

1R� RI
UHFRUGV

(UURU ORJ
GDWD

(UURU ORJ
GDWD

5HVSRQVH
FRGH

&RPPDQG
FRGH

�� E\WHV �� E\WHV

3DUDPHWHUV %HJLQQLQJ UHFRUG QR� �FRPPDQG�� 'HVLJQDWHV WKH EHJLQQLQJ UHFRUG QXPEHU
LQ D UDQJH RI ���� WR ���� �� WR ��� �WKH ILUVW UHFRUG LV ������
1R� RI UHFRUGV �FRPPDQG DQG UHVSRQVH�� 'HVLJQDWHV WKH QXPEHU RI UHFRUGV
WR EH UHDG LQ D UDQJH RI ���� WR ���� �� WR ����
0D[� QR� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH PD[LPXP QXPEHU RI VWRUHG UH�
FRUGV YDULHV ZLWK WKH NLQG RI 8QLW� 7KH 6<60$& 1(7 /LQN 8QLW FDQ VWRUH �� UH�
FRUGV PD[LPXP�
1R� RI VWRUHG UHFRUGV �UHVSRQVH�� 7KH QXPEHU RI UHFRUGV WKDW KDYH EHHQ UH�
FRUGHG�
(UURU ORJ GDWD �UHVSRQVH�� 7KH VSHFLILHG HUURU ORJ UHFRUGV ZLOO EH UHWXUQHG LQ
VHTXHQFH VWDUWLQJ IURP WKH EHJLQQLQJ UHFRUG QXPEHU� 7KH WRWDO QXPEHU RI E\WHV

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

UHTXLUHG LV FDOFXODWHG DV IROORZV�
1R� RI UHFRUGV [ �� E\WHV

7KH FRQILJXUDWLRQ RI HDFK HUURU UHFRUG LV DV IROORZV�

'HWDLOV
0LQXWH

6HFRQG
'D\ +RXU <HDU 0RQWK

(UURU FRGH

�VW E\WH ��WK E\WH

� (UURU &RGH DQG 'HWDLOV
7KH HUURU FRGH DQG GHWDLOV YDU\ ZLWK WKH NLQG RI 8QLW�

� 0LQXWH� 6HFRQG� 'D\� +RXU� <HDU� DQG 0RQWK
(DFK UHFRUG LQFOXGHV WKH VHFRQG�PLQXWH� KRXU �� WR ���� GDWH�PRQWK� DQG \HDU
�WKH ULJKWPRVW WZR GLJLWV� LQ %&' VSHFLI\LQJ WKH WLPH WKDW WKH HUURU RFFXUUHG�

������� (5525 /2* &/($5
&OHDUV DOO HUURU ORJ UHFRUGV�

1RWH 7KLV FRPPDQG FDQQRW EH H[HFXWHG LI DQ\ RWKHU GHYLFH KDV WKH DFFHVV ULJKW�

&RPPDQG %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH %ORFN

����

&RPPDQG
IRUPDW

5HVSRQVH
FRGH

�������1$0( 6(7
5HJLVWHUV D QDPH IRU WKH 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

:LWKLQ � E\WHV

1DPH GDWD

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV 1DPH GDWD �FRPPDQG�� 7KH GDWD VHW PXVW EH ZLWKLQ � E\WHV LQ $6&,,� 'R QRW
XVH WKH 18// ���� FRGH�

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

�������1$0( '(/(7(
'HOHWHV WKH QDPH RI D 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH
FRGH

������� 1$0( 5($'
5HDGV WKH QDPH RI D 6<60$& 1(7 /LQN 8QLW�

&RPPDQG %ORFN

�� ��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� ��

&RPPDQG
FRGH

:LWKLQ � E\WHV

5HVSRQVH
FRGH

1DPH GDWD

3DUDPHWHUV 1DPH GDWD �UHVSRQVH�� 7KH GDWD SUHYLRXVO\ VHW ZLWKLQ � E\WHV LQ $6&,, ZLOO EH
UHWXUQHG�

&9�PRGH &RPPDQGV IRU 6<60$& 1(7 /LQN 8QLWV 6HFWLRQ ����



��

6(&7,21 �
'DWD /LQNV

7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV IRU VHWWLQJ XS DQG FRQWUROOLQJ GDWD OLQNV WR DXWRPDWLFDOO\ H[FKDQJH GDWD EHWZHHQ QRGHV�

��� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )HDWXUHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $XWRPDWLF 6HWWLQJ DQG 0DQXDO 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &9�VHULHV 3& 'DWD /LQN $UHDV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $XWRPDWLF 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN $UHD $OORFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0DQXDO 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $FWLYDWLRQ RI 'DWD /LQN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HDFWLYDWLRQ RI 'DWD /LQN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD /LQN 6WDUW %LW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD /LQN 6WDWXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6WDWXV :RUGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN $FWLYH )ODJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD /LQNV &RPELQLQJ &9�VHULHV DQG &�VHULHV 3&V ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN $UHDV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $XWRPDWLF 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0DQXDO 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� ,QWURGXFWLRQ
'DWD OLQNV DUH RQH RI WKH EDVLF IHDWXUHV SURYLGHG E\ WKH 6<60$&1(7 /LQN8QLW�
'DWD OLQNV FDQ EH VHW XS EHWZHHQ 3&V WR DXWRPDWLFDOO\ H[FKDQJH GDWD ZLWKRXW
VSHFLDO SURJUDPPLQJ�

����� )HDWXUHV
7KH PDLQ IHDWXUHV RI WKH GDWD OLQNV DUH DV IROORZV�

'DWD ([FKDQJH 'DWD OLQNV HQDEOH WKH 3&V WR H[FKDQJH GDWD DXWRPDWLFDOO\� $ GDWD OLQN WDEOH LV
UHTXLUHG IRU HDFK QRGH WR XVH GDWD OLQNV� 7KH GDWD OLQN DUHDV VHW LQ WKH GDWD OLQN
WDEOH ZLOO EH XVHG IRU GDWD H[FKDQJH� 7KH 3&V DXWRPDWLFDOO\ H[FKDQJH GDWD VR
WKDW DOO WKH QRGHV VKDUH WKH VDPH LQIRUPDWLRQ� (DFK 3& ZULWHV GDWD WR LWV ZULWH
DUHD LQ WKH GDWD OLQN DUHD VR WKDW DOO WKH RWKHU 3&V FDQ UHDG WKH GDWD� 7KH 3&
UHDGV WKH GDWD RI WKH RWKHU 3&V YLD WKH UHDG DUHDV LQ WKH GDWD OLQN DUHD �L�H�� WKH
ZULWH DUHDV IRU WKH RWKHU 3&V��

'DWD /LQN /HYHOV 3&VEHORQJLQJ WKH VDPHJURXS FDQ H[FKDQJH GDWD� 6XFK D JURXS LV FDOOHG D GDWD
OLQN OHYHO� (DFK GDWD OLQN OHYHO PXVW KDYH D 0DVWHU WKDW FRQWUROV GDWD H[FKDQJH�
$OO QRGHV RWKHU WKDQ WKH0DVWHU RQ D GDWD OLQN OHYHO DUH FDOOHG6ODYHV� 7KH0DVWHU
FDQ SDUWLFLSDWH LQ WKH GDWD OLQNV RU LW FDQ PHUHO\ FRQWURO WKH GDWD OLQNV�
,W LV SRVVLEOH IRU D VLQJOH QHWZRUN WR LQFOXGH XS WR IRXU GDWD OLQN OHYHOV� (DFK GDWD
OLQN OHYHO FRQVLVWV RI XS WR �� QRGHV� ,I WKH0DVWHU GRHV QRW SDUWLFLSDWH LQ WKH GDWD
OLQNV� XS WR �� 6ODYHV FDQ SDUWLFLSDWH LQ WKH GDWD OLQNV�

6ODYH

0DVWHU6ODYH 6ODYH 6ODYH 6ODYH

6ODYH

6ODYH6ODYH6ODYH0DVWHU6ODYH

'DWD OLQN OHYHO �

'DWD OLQN OHYHO �

'DWD /LQN $UHDV 7KH ,�2 $UHD DQG '0 $UHD RQ HDFK 3& �QRGH� FDQ EH VHW DV GDWD OLQN DUHDV IRU
WKH QRGH� 7KH GDWD OLQN DUHDV IRU HDFK QRGH FRQVLVWV RI ��� ZRUGV PD[LPXP
���� ZRUGV HDFK LQ WKH ,�2 $UHD DQG '0 $UHD��

1RWH 'DWD LV EURDGFDVW WR DOO 3&V LQ D GDWD OLQN� %H FDUHIXO WKDW \RX DUH DFFHVVLQJ WKH
FRUUHFW GDWD ZKHQ SURJUDPPLQJ DSSOLFDWLRQV�

)ORZ RI 'DWD $ GDWD OLQN OHYHO FDQ LQFOXGH D WRWDO RI �� QRGHV� WKH 0DVWHU DQG �� 6ODYHV RU ��
6ODYHV� 7KH IORZ RI GDWD GHSHQGV RQ ZKHWKHU WKH 0DVWHU SDUWLFLSDWHV LQ WKH GDWD
OLQN�
,Q WKH IROORZLQJ H[DPSOH� WKH 0DVWHU LV QRW SDUWLFLSDWLQJ LQ WKH GDWD OLQN� 7KH
QRGHV HQFORVHG E\ WKH GRWWHG OLQHV IRUPV D GDWD OLQN OHYHO�

0DVWHU
�QRGH Q � ��

6ODYH
�QRGH Q � ��

6ODYH
�QRGH Q�

6ODYH
�QRGH Q � ��

:ULWH DUHD
�QRGH Q�

'DWD
�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q�

:ULWH DUHD

�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q�

'DWD
�QRGH Q � ��

:ULWH DUHD

�QRGH Q � ��

,QWURGXFWLRQ 6HFWLRQ ���



���

7KH IROORZLQJ LV DQ H[DPSOH RI D GDWD OLQN LQ ZKLFK WKH 0DVWHU LV SDUWLFLSDWLQJ�

0DVWHU
�QRGH Q � ��

6ODYH
�QRGH Q � ��

6ODYH
�QRGH Q � ��

6ODYH
�QRGH Q�

:ULWH DUHD
�QRGH Q�

'DWD
�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q�

:ULWH DUHD

�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q�

'DWD
�QRGH Q � ��

:ULWH DUHD

�QRGH Q � ��

'DWD
�QRGH Q � ��

'DWD
�QRGH Q�

'DWD
�QRGH Q � ��

'DWD
�QRGH Q � ��

:ULWH DUHD

�QRGH Q � ��

1RWH �� $OO GDWD OLQN DUHDV ZLOO EH UHIUHVKHG FRQWLQXRXVO\ ZKLOH WKH GDWD OLQN LV DFWLYH�
�� $OO ]HURV DUH LQSXW WR WKH GDWD OLQN DUHD RI DQ\ QRGH WKDW LV QRW SDUWLFLSDWLQJ LQ

WKH GDWD OLQN HYHQ WKRXJK WKH QRGH LV OLVWHG LQ WKH GDWD OLQN WDEOH�

����� $XWRPDWLF 6HWWLQJ DQG 0DQXDO 6HWWLQJ
%HIRUH DFWLYDWLQJ D GDWD OLQN� VHW GDWD OLQN DUHDV IRU HDFK QRGH� 7KH GDWD OLQN
DUHDV FDQ EH DXWRPDWLFDOO\ VHW IURP D ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU RU WKH
FRPPXQLFDWLRQV XQLW VHWWLQJV RQ WKH 0DVWHU QRGH�

'DWD /LQN 6SHFLILFDWLRQV 7KH VSHFLILFDWLRQV RI GDWD OLQNV DUH DV IROORZV�

,WHP $XWRPDWLF VHWWLQJ 0DQXDO VHWWLQJ

'DWD OLQN OHYHOV 2QO\ RQH GDWD OLQN OHYHO FDQ EH VHW ZLWKLQ D
QHWZRUN�

8S WR IRXU GDWD OLQN OHYHOV FDQ EH VHW ZLWKLQ D
QHWZRUN�

'DWD OLQN WDEOHV $XWRPDWLFDOO\ VHW DFFRUGLQJ WR FRPPXQLFDWLRQV
XQLW VHWWLQJV RQ WKH 0DVWHU�

6HW IURP D ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU
FRQQHFWHG WR WKH QHWZRUN �&966��

:RUG DOORFDWLRQ (DFK QRGH KDV WKH VDPH QXPEHU RI OLQN ZRUGV�
,�2 $UHD� �� �� �� �� RU �� ZRUGV
'0 $UHD� 7ZLFH DV PDQ\ ZRUGV DV ,�2 $UHD�

7KH OLQN DUHD SHU QRGH LV VHW�
,�2 $UHD� ���� WR ����
'0 $UHD� ���� WR ����

8S WR ��� OLQN ZRUGV ������ SRLQWV� FDQ EH VHW RQ
HDFK QRGH ������ ZRUGV SHU GDWD OLQN OHYHO�
7KH OLQN DUHD RI HDFK QRGH FDQ EH VHW IUHHO\�
$Q\ SDUW RI WKH ,�2 $UHD DQG '0 $UHD FDQ EH D
GDWD OLQN DUHD�
7KHUH LV D PD[LPXP QXPEHU RI OLQN ZRUGV SHU
QRGH IRU HDFK DUHD DV IROORZV�
,�2 $UHD� ��� ZRUGV
'0 $UHD� ��� ZRUGV

1RGH DOORFDWLRQ 7KH SDUWLFLSDWLQJ QRGHV DUH DXWRPDWLFDOO\ GHFLGHG
E\ WKH QXPEHU RI OLQN ZRUGV VHW E\ V\VWHP� 7KH
0DVWHU GRHV QRW KDYH WR SDUWLFLSDWH LQ WKH GDWD
OLQN�

$Q\ �� QRGHV DW DQ\ RI WKH QRGH DGGUHVV �� WR
���� FDQ SDUWLFLSDWH LQ WKH GDWD OLQN� 7KH 0DVWHU
GRHV QRW KDYH WR SDUWLFLSDWH LQ WKH GDWD OLQN�

����� &9�VHULHV 3& 'DWD /LQN $UHDV
7KH GDWD OLQN DUHD YDULHV ZLWK WKH PRGHO�
:KHQ VHWWLQJ DXWRPDWLFDOO\� WKH UDQJHV RI WKH GDWD OLQN DUHD DUH DV IROORZV�

$UHD 'DWD OLQN DUHD

,�2 $UHD ���� WR ����

'0 $UHD '����� WR '�����

:KHQ VHWWLQJ PDQXDOO\� WKH UDQJHV RI WKH GDWD OLQN DUHD DUH DV IROORZV�

$UHD &9�����&9�����
&90��&38���(

&9����&90��&38���(

,�2 $UHD ���� WR ����

'0 $UHD '����� WR '����� '����� WR '�����

,QWURGXFWLRQ 6HFWLRQ ���



���

��� $XWRPDWLF 6HWWLQJ
,W LV SRVVLEOH WR DOORFDWH WKH GDWD OLQN DUHD DQG GHVLJQDWH WKH SDUWLFLSDWLQJ QRGHV
DXWRPDWLFDOO\�

����� 6HWWLQJV
7KH PHWKRGV DQG LWHPV WR EH VHW DUH H[SODLQHG LQ WKLV VHFWLRQ�

&RPPXQLFDWLRQV 8QLW 6HWWLQJ 7KH DOORFDWLRQ RI WKH GDWD OLQN DUHD RQ HDFK QRGH LV GRQH DFFRUGLQJ WR WKH FRP�
PXQLFDWLRQV XQLW VHWWLQJ LQ 3&·V PHPRU\� 7KHVH VHWWLQJV FDQ EH PDGH IURP D
,%03&�$7 RU FRPSDWLEOH FRPSXWHU UXQQLQJ&966� ,W LV QHFHVVDU\ WR FKDQJH WKH
VHWWLQJV RQO\ LQ WKH PDVWHU� WKH VHWWLQJV LQ VODYHV PD\ EH OHIW DW WKH GHIDXOWV�

,WHPV &RQWHQWV

6HWWLQJ RI 0DVWHU DQG
6ODYHV

'HVLJQDWH WKH 0DVWHU DQG 6ODYHV �3&V DUH VHW E\ GHIDXOW
WR 6ODYHV��

/LQN DUHDV 6HW WKH IROORZLQJ ZKHQ DW WKH 0DVWHU�

�� 6SHFLI\ DXWRPDWLF VHWWLQJ RI GDWD OLQN WDEOHV�

�� 6HOHFW WKH GDWD OLQN DUHDV�
,�2 $UHD RQO\
'0 $UHD RQO\
,�2 $UHD DQG '0 $UHD

6HWWLQJ RI OLQN ZRUGV 'HVLJQDWH WKH QXPEHU RI GDWD OLQN ZRUGV SHU QRGH DW WKH
0DVWHU�

6HWWLQJ RI WUDQVPLVVLRQ
GHOD\ WLPH

6HOHFW IURP WKH IROORZLQJ DW WKH 0DVWHU �GHIDXOW� � PV��
�� ��� ��� RU �� PV

$IWHU FRPSOHWLQJ WKH VHWWLQJV� UHVHW WKH 6<60$&1(7 /LQN8QLWV RU 3&V E\ WXUQ�
LQJ WKHP RII DQG RQ�
7KH VHWWLQJ RI WKH WUDQVPLVVLRQ GHOD\ WLPH GHSHQGV RQ WKH ORDG FRQGLWLRQ RI WKH
QHWZRUN� 6HW LW WR ��PV LI WKH ORDG LV KHDY\ RU WKH HUURU VWDWXV IODJ LV 21� <RX FDQ
DOVR VHW WKH WUDQVPLVVLRQ GHOD\ WLPH LQ WKH 0DVWHU E\ ZULWLQJ GLUHFWO\ WR 3&
PHPRU\� 6HW WKH WLPH LQ KH[DGHFLPDO LQ WKH IROORZLQJ WZR�E\WH DUHD DIWHU \RX WXUQ
RQ WKH 3& DQG EHIRUH WKH GDWD OLQN KDV EHHQ DFWLYDWHG�

6HJPHQW� 2IIVHW �����������
6HW WKH WLPHU YDOXH ����� WR ))))� LQ ��PV XQLWV �L�H�� D VHWWLQJ RI � LV PDGH IRU
� PV�� 6HW WKH ULJKWPRVW GLJLWV ILUVW DQG WKHQ WKH OHIWPRVW�
7R VHW D WUDQVPLVVLRQ GHOD\ WLPH RI WZR VHFRQGV� IRU H[DPSOH� XVH WKH IROORZLQJ�

� V  ���� PV  ���� �GHFLPDO�  ��(� �KH[DGHFLPDO�

���� � ����

���� � ����

(�

��

+ /

�� (�

5HIHU WR WKH IROORZLQJ IRU VHWWLQJ WKH WUDQVPLVVLRQ GHOD\ WLPH�

7UDQVPLVVLRQ GHOD\ WLPH 1R� RI 0DVWHUV

� PV �

�� PV �

�� PV �

�� PV �

&DXWLRQ 7KH WUDQVPLVVLRQ GHOD\ WLPH VHW RQ WKH 3& ZLOO EH FOHDUHG ZKHQ \RX WXUQ RII WKH
3& DQG PXVW EH UHVHW HYHU\ WLPH WKH V\VWHP LV WXUQHG RQ�

$XWRPDWLF 6HWWLQJ 6HFWLRQ ���



���

����� 'DWD /LQN $UHD $OORFDWLRQ

7KH IROORZLQJ WDEOH VKRZV WKH ZRUGV WKDW ZLOO EH DOORFDWHG WR HDFK QRGH DGGUHVV
IRU WKH YDULRXV DUHD SRVVLEOH VHWWLQJV DQG QXPEHU RI ZRUGV�

$UHD VHWWLQJ

,�2 $UHD
�ZRUGV�

'0 $UHD �ZRUGV� ,�2� � ZRUGV
'0� � ZRUGV

,�2� � ZRUGV
'0� � ZRUGV

,�2� � ZRUGV
'0� �� ZRUGV

,�2� �� ZRUGV
'0� �� ZRUGV

,�2� �� ZRUGV
'0� �� ZRUGV

���� WR ���� '����� WR '����� �� �� �� �� ��

���� WR ���� '����� WR '����� ��

���� WR ���� '����� WR '����� �� ��

���� WR ���� '����� WR '����� ��

���� WR ���� '����� WR '����� �� �� ��

���� WR ���� '����� WR '����� ��

���� WR ���� '����� WR '����� �� ��

���� WR ���� '����� WR '����� ��

���� WR ���� '����� WR '����� �� �� �� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� �� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� �� �� �� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ���

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ��� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ���

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ��� �� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ���

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ��� ��

���� WR ���� '����� WR '����� ���

���� WR ���� '����� WR '����� ��� ���

���� WR ���� '����� WR '����� ���

$XWRPDWLF 6HWWLQJ 6HFWLRQ ���



���

��� 0DQXDO 6HWWLQJ
:KHQ VHWWLQJ PDQXDOO\� GDWD OLQN WDEOHV FDQ EH VHW PXFK PRUH IOH[LEO\�

����� 6HWWLQJV
7KH IROORZLQJ VHWWLQJV DUH UHTXLUHG WR PDQXDOO\ VHW GDWD OLQN DUHDV�

&RPPXQLFDWLRQV 8QLW 6HWWLQJ $OORFDWH WKH GDWD OLQN DUHD RQ HDFK PDVWHU QRGH XVLQJ WKH FRPPXQLFDWLRQV XQLW
VHWWLQJV LQ WKH 3&·V PHPRU\� 7KHVH VHWWLQJV FDQ EH PDGH IURP WKH &966� <RX
PD\ OHDYH WKH VHWWLQJV RI WKH 6ODYHV VHW WR WKH GHIDXOWV�

,WHPV &RQWHQWV

6HWWLQJ RI 0DVWHU DQG
6ODYHV

'HVLJQDWH WKH 0DVWHU DQG 6ODYHV �3&V DUH VHW E\ WKH
GHIDXOW WR 6ODYHV��

/LQN DUHDV 6HW WKH IROORZLQJ DW WKH 0DVWHU�

�� 6SHFLI\ PDQXDO VHWWLQJ RI GDWD OLQN WDEOHV�

�� 6HW WKH GDWD OLQN WDEOHV WR HVWDEOLVK GDWD OLQN DUHDV� 7KH
WDEOHV DUH VHW IURP D 3HULSKHUDO 'HYLFH �&966��

6HWWLQJ RI OLQN ZRUGV 7KLV VHWWLQJ LV QRW QHFHVVDU\ IRU PDQXDOO\ VHW GDWD OLQN
WDEOHV�

6HWWLQJ RI WUDQVPLVVLRQ
GHOD\ WLPH

6HOHFW IURP WKH IROORZLQJ DW WKH 0DVWHU �GHIDXOW� � PV��
�� ��� ��� DQG �� PV

$IWHU FRPSOHWLQJ WKH VHWWLQJV� UHVHW WKH 6<60$&1(7 /LQN8QLWV RU 3&V E\ WXUQ�
LQJ WKHP RII DQG RQ�
7KH VHWWLQJ RI WKH WUDQVPLVVLRQ GHOD\ WLPH GHSHQGV RQ WKH ORDG FRQGLWLRQ RI WKH
QHWZRUN� 6HW LW WR ��PV LI WKH ORDG LV KHDY\ RU WKH HUURU VWDWXV IODJ LV 21� <RX FDQ
DOVR VHW WKH WUDQVPLVVLRQ GHOD\ WLPH LQ WKH 0DVWHU E\ ZULWLQJ GLUHFWO\ WR 3&
PHPRU\� 6HW WKH WLPH LQ KH[DGHFLPDO LQ WKH IROORZLQJ WZR�E\WH DUHD DIWHU \RX WXUQ
RQ WKH 3& DQG EHIRUH WKH GDWD OLQN KDV EHHQ DFWLYDWHG�

6HJPHQW� 2IIVHW �����������
6HW WKH WLPHU YDOXH ����� WR ))))� LQ ��PV XQLWV �L�H�� D VHWWLQJ RI � LV PDGH IRU
� PV�� 6HW WKH ULJKWPRVW GLJLWV ILUVW DQG WKHQ WKH OHIWPRVW�
7R VHW D WUDQVPLVVLRQ GHOD\ WLPH RI WZR VHFRQGV� IRU H[DPSOH� XVH WKH IROORZLQJ�

� V  ���� PV  ���� �GHFLPDO�  ��(� �KH[DGHFLPDO�

���� � ����

���� � ����

(�

��

+ /

�� (�

5HIHU WR WKH IROORZLQJ IRU VHWWLQJ WKH WUDQVPLVVLRQ GHOD\ WLPH�

7UDQVPLVVLRQ GHOD\ WLPH 1R� RI 0DVWHUV

� PV �

�� PV �

�� PV �

�� PV �

&DXWLRQ 7KH WUDQVPLVVLRQ GHOD\ WLPH VHW RQ WKH 3& ZLOO EH FOHDUHG ZKHQ \RX WXUQ RII WKH
3& DQG PXVW EH UHVHW HYHU\ WLPH WKH V\VWHP LV WXUQHG RQ�

����� 'DWD /LQN 7DEOHV
'DWD OLQN WDEOHV LQFOXGH WKH VHWWLQJ QHFHVVDU\ IRU GDWD H[FKDQJH XVLQJ GDWD
OLQNV� 6HW WKH GDWD OLQN WDEOHV DW WKH 0DVWHU� 6HWWLQJV DUH PDGH IURP WKH &966�

0DQXDO 6HWWLQJ 6HFWLRQ ���



���

3UHFDXWLRQV $Q HUURU ZLOO RFFXU LQ WKH IROORZLQJ FDVHV�
$W WKH WLPH RI GDWD H[FKDQJH� WKH 0DVWHU FKHFNV WKH WDEOH RQ WKH ORFDO QRGH DQG
WKH 6ODYHV FKHFN WKH WDEOH VHQW IURP WKH 0DVWHU� ,I DQ\ QRGH KDV DQ HUURU� WKH
/1. LQGLFDWRU RQ WKH 6<60$&1(7 /LQN 8QLW ZLOO IODVK DQG WKH QRGH FDQQRW SDU�
WLFLSDWH LQ WKH GDWD OLQN�
,I \RX FUHDWH JDSV LQ D GDWD OLQN� WKH /1. LQGLFDWRU RQ WKH 6<60$&1(7 /LQN8QLW
RQ WKH 0DVWHU ZLOO IODVK DQG QR GDWD ZLOO EH H[FKDQJHG�

'DWD /LQN $UHDV

:ULWH DUHD
�QRGH Q�

5HDG DUHD

�QRGH Q � ��

9DFDQW

5HDG DUHD

�QRGH Q � ��

5HDG DUHD
�QRGH Q�

:ULWH DUHD

�QRGH Q � ��

9DFDQW

5HDG DUHD

�QRGH Q � ��

5HDG DUHD
�QRGH Q�

5HDG DUHD

�QRGH Q � ��

9DFDQW

:ULWH DUHD

�QRGH Q � ��

1RGH Q 1RGH Q � � 1RGH Q � �

,I WKHZULWH DUHDV RI WKHPDVWHU H[FHHG WKH FDSDFLW\ RI WKHPHPRU\� WKH /,1. LQGL�
FDWRU RQ WKH 6<60$& 1(7 /LQN 8QLW RQ WKH 0DVWHU ZLOO IODVK DQG QR GDWD ZLOO EH
H[FKDQJHG� ,I WKH ZULWH DUHD RI D VODYH H[FHHGV WKH FDSDFLW\ RI WKH PHPRU\� WKH
/1. LQGLFDWRU RQ WKH 6<60$&1(7 /LQN8QLW RQ WKH VODYHZLOO IODVK DQG WKH QRGH
ZLOO QRW SDUWLFLSDWH LQ WKH GDWD OLQN�
6RPHWLPHV D GDWD OLQN WDEOH HUURU PD\ QRW EH GHWHFWHG E\ D VHQGLQJ QRGH� LQ
ZKLFK FDVH� WKH GHVWLQDWLRQ QRGH ZLOO QRWLI\ WKH PDVWHU RI WKH HUURU� 7KLV FDQ RF�
FXU ZKHQ H[FKDQJLQJ GDWD ZLWK D 3& WKDW KDV D VPDOOHU GDWD DUHD� H�J�� EHWZHHQ
WKH '0 $UHDV LQ &9��� DQG &9���� 3&V� 8VH '$7$ /,1. 67$786 5($' WR
UHDG WKH FRQGLWLRQ RI WKH HUURU�

5HDG DUHD
:ULWH DUHD

'0 $UHD

'�����

'�����

'0 $UHD

'�����

'�����

'�����

&9���� &9���

$UHD LV WRR VPDOO RU GRHV QRW H[LVW LQ PHPRU\�

'DWD RQ '����� WR '����� ZLOO EH UHFHLYHG� 'DWD RQ '����� WR '����� ZLOO EH
WUDVKHG�

1HWZRUN &RQILJXUDWLRQ 'R QRW FRQVWUXFW WKH IROORZLQJ QHWZRUNV�
7KH GDWD OLQN WDEOH IRU D GDWD OLQN OHYHO PXVW QRW LQFOXGH WKH 0DVWHU RQ D GLIIHUHQW
GDWD OLQN OHYHO� $ QRGH FDQ EH GHVLJQDWHG DV D 6ODYH E\ PRUH WKDQ RQH 0DVWHU
EHORQJLQJ WR GLIIHUHQW GDWD OLQN OHYHOV� ,Q WKLV FDVH� WKH QRGH ZLOO ZRUN DV D 6ODYH
RQO\ IRU WKH GDWD OLQN OHYHO DFWLYDWHG ILUVW� L�H�� HDUOLHU WKDQ WKH RWKHUV�
,I \RX KDYH PRXQWHG PRUH WKDQ RQH 6<60$& 1(7 /LQN 8QLW RQ D VLQJOH 3&� GR
QRW XVH ERWK RI WKHP WR VHW D GDWD OLQNV� XVH RQO\ RQH RI WKHPRU WKH GDWD OLQN DUHD
GDWD ZLOO EH GHVWUR\HG�

����� 6HWWLQJ 'DWD /LQNV
7KH IROORZLQJ LV D GDWD OLQN WDEOH VHW ZLWK WKH&966 RQ WKH ,%03&�$7 RU FRPSDW�
LEOH FRPSXWHU� )RU GHWDLOV� UHIHU WR WKH &966 2SHUDWLRQ 0DQXDO� 2IIOLQH�

0DQXDO 6HWWLQJ 6HFWLRQ ���



���

,WHP 5DQJH

1RGH DGGUHVV � WR ���

,�2 $UHD ILUVW ZRUG ���� WR ����

,�2 $UHD ZRUGV � WR ���

'0 $UHD ILUVW ZRUGV '����� WR '�����

'0 $UHD ZRUGV � WR ���

��� 6WDUWLQJ DQG 6WRSSLQJ 'DWD /LQNV
'DWD OLQNV FDQ EH DFWLYDWHG DQG GHDFWLYDWHG DV GHVFULEHG LQ WKH IROORZLQJ VHF�
WLRQV�

����� $FWLYDWLRQ RI 'DWD /LQN
7KHUH DUH WZR ZD\V WR DFWLYDWH GDWD OLQNV�

8VLQJ &966 'DWD OLQNV FDQ EH DFWLYDWHG WKURXJK WKH 0DVWHU� )RU GHWDLOV� UHIHU WR WKH &966
2SHUDWLRQ 0DQXDO� :KHQ GDWD OLQNV DUH VWDUWHG IURP WKH &966� WKH 'DWD /LQN
6WDUW %LW ZLOO EH WXUQHG 21�

8VLQJ &RPPDQGV 'DWD OLQNV FDQ EH DFWLYDWHG E\ VHQGLQJ WKH 581 FRPPDQG IURP DQRWKHU QRGH
�,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU RU 3&� WR WKH 0DVWHU� ,Q WKLV FDVH� WKH 'DWD
/LQN 6WDUW %LW ZLOO UHPDLQ 2)) HYHQ ZKHQ WKH GDWD OLQNV DUH DFWLYH�

����� 'HDFWLYDWLRQ RI 'DWD /LQN
7KHUH DUH WZR ZD\V WR GHDFWLYDWH WKH GDWD OLQNV DV IROORZV�

8VLQJ &966 'DWD OLQNV FDQ EH GHDFWLYDWHG WKURXJK WKH 0DVWHU� )RU GHWDLOV� UHIHU WR WKH&966
2SHUDWLRQ 0DQXDO� :KHQ GDWD OLQNV DUH VWRSSHG IURP WKH &966� WKH 'DWD /LQN
6WDUW %LW ZLOO EH WXUQHG 2))�

8VLQJ &RPPDQGV 'DWD OLQNV FDQ EH GHDFWLYDWHG E\ VHQGLQJ WKH 6723 FRPPDQG IURP DQRWKHU
QRGH �,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU RU 3&� WR WKH 0DVWHU�

��� 'DWD /LQN 6WDUW %LW
7KH GDWD OLQN VWDUW ELW LV ELW �� RI WKH ILUVW ZRUG DOORFDWHG WR WKH 6<60$&1(7/LQN
8QLW LQ WKH &38%XV 8QLW $UHD� 'DWD OLQNV DUH DFWLYDWHG RU GHDFWLYDWHG E\ WXUQLQJ
21 RU 2)) WKLV ELW� 7KH DGGUHVV RI WKH ZRUG LV FDOFXODWHG DV IROORZV�
:RUG� ���� � ��� [ 8QLW QR��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � � � � � ï
%LW

� �2))�� 6WRS GDWD OLQNV

� �21�� 6WDUW GDWD OLQNV

��

'DWD /LQN 6WDUW %LW 6HFWLRQ ���



���

��� 'DWD /LQN 6WDWXV
'DWD OLQN VWDWXV LV SURYLGHG LQ WKH VWDWXV ZRUGV� 7KH ZRUGV DOORFDWHG WR WKH 6<6�
0$&1(7 /LQN 8QLW LQ WKH &38 %XV 8QLW $UHD DQG YDULHV ZLWK WKH XQLW QXPEHU RI
WKH 6<60$& 1(7 /LQN 8QLW�

����� 6WDWXV :RUGV
7KH FRQILJXUDWLRQ RI WKH VWDWXV ZRUGV RQ WKH PHPRU\ LV DV IROORZV�

:RUG� ���� � ��� [ 8QLW QR�� � � WR �

� � � � � � � � � � � � � � � �

� �

:RUG

� �

� �

� �

(UURU )ODJV
�� 1RUPDO��� (UURU

'DWD /LQN 6WDWXV )ODJV
�� 6WRSSHG��� $FWLYH

%LW

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

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

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

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

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

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

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

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

� %LWV LQ 6WDWXV :RUGV �� WR ���
:KHQ VHWWLQJ D GDWD OLQN WDEOH DXWRPDWLFDOO\� WKH DERYH QXPEHUV FRUUHVSRQG WR
WKH QRGH DGGUHVVHV� :KHQ VHWWLQJ PDQXDOO\� WKH QXPEHUV DUH LQ WKH VDPH RU�
GHU DV WKH QRGHV DUH VHW LQ WKH GDWD OLQN WDEOH�

� (UURU )ODJV
,I D WUDQVPLVVLRQ HUURU RFFXUV� WKH HUURU ELW ZLOO EH �� 7KLV ELW LV UHDG�RQO\� ,I WKLV
ELW EHFRPHV � IUHTXHQWO\� FKHFN WKH QHWZRUN FRQILJXUDWLRQ LQFOXGLQJ WKH VHWWLQJ
RI WKH 0DVWHU� 6ODYHV� DQG WUDQVPLVVLRQ GHOD\ WLPH�

� 'DWD /LQN 6WDWXV )ODJV
7KH RSHUDWLQJ VWDWXV RI HDFK 3& LV H[SUHVVHG E\ WKH ELWV DV IROORZV�
�� 6WRSSHG� �� $FWLYH

����� 'DWD /LQN $FWLYH )ODJ
%LW �� LQ WKH VL[WK VWDWXV ZRUG LQGLFDWHV WKH RSHUDWLQJ FRQGLWLRQ RI WKH HQWLUH GDWD
OLQN V\VWHP�

:RUG� ���� � ��� [ 8QLW QR�� � �

�� �� �� �� �� �� � � � � � � � � � �

ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï

�� 'DWD OLQN VWRSSHG

�� 'DWD OLQN DFWLYH

%LW

��� 'DWD /LQNV &RPELQLQJ &9�VHULHV DQG &�VHULHV 3&V
,W LV SRVVLEOH WR FRQVWUXFW GDWD OLQNV EHWZHHQ &�VHULHV 3&V DQG &9�VHULHV 3&V�

����� 'DWD /LQN $UHDV
7KH IROORZLQJ LV D FRQYHUVLRQ WDEOH IRU WKH FRUUHVSRQGLQJ GDWD OLQN DUHDV RI WKH
&9�VHULHV DQG&�VHULHV 3&V�0DNH VXUH WR XVH WKH SURSHU DUHDV IRU WKH GDWD OLQN�

'DWD /LQNV &RPELQLQJ &9�VHULHV DQG &�VHULHV 3&V 6HFWLRQ ���



���

&�VHULHV 3& &9 VHULHV 3&

$UHD :RUGV $UHD :RUGV

,5 DUHD ,5 ��� WR ,5 ��� ,�2 $UHD ���� WR ����

/5 DUHD /5 �� WR /5 �� ���� WR ����

+5 DUHD +5 �� WR +5 �� ���� WR ����

'0 $UHD '0 ���� WR '0 ���� '0 $UHD '����� WR '�����

����� 6SHFLILFDWLRQV
7KHUH LV QR GLIIHUHQFH LQ GDWD OLQN VSHFLILFDWLRQV EHWZHHQ WKH &�VHULHV DQG
&9�VHULHV 3&V�

,WHP 6SHFLILFDWLRQ

1R� RI GDWD OLQN OHYHOV � OHYHOV PD[� SHU QHWZRUN

1R� RI GDWD OLQN QRGHV �� QRGHV PD[� SHU GDWD OLQN OHYHO

1R� RI OLQN ZRUGV 0D[LPXP QXPEHU RI ZRUGV SHU QRGH IRU WKH &�VHULHV 3&�
/5 DUHD� �� ZRUGV
2WKHUV� �� ZRUGV

����� $XWRPDWLF 6HWWLQJ
7KH &�VHULHV 3& DV WKH 0DVWHU RI D GDWD OLQN FDQ H[FKDQJH GDWD ZLWK &9�VHULHV
3&V DV 6ODYHV RQ D GDWD OLQN OHYHO� )RU DXWRPDWLF VHWWLQJ DQG DUHD DOORFDWLRQ RI
WKH &�VHULHV 6<60$& 1(7 /LQN 8QLW� UHIHU WR WKH &�VHULHV 6<60$& 1(7 /LQN
6\VWHP 0DQXDO�

1RWH 7KH &9�VHULHV 3& FDQQRW EH D 0DVWHU ZKHQ WKH GDWD OLQN FRQWDLQV RQH RU PRUH
&�VHULHV 3&V�

����� 0DQXDO 6HWWLQJ

'DWD /LQN 7DEOHV 7KH FRQILJXUDWLRQ RI WKH &�VHULHV 3&·V GDWD OLQN WDEOH LV WKH VDPH DV WKDW RI WKH
&9�VHULHV 3&·V� 5HIHU WR WKH DERYH WDEOH WR FRQYHUW WKH &9�VHULHV 3&·V ZRUGV
LQWR WKH &�VHULHV 3&·V EHIRUH XVH�

6LQJOH QRGH GDWD
�� E\WHV�

'DWD IRU WKH QXPEHU RI OLQN QRGHV
�� E\WHV [ 1R� RI OLQN QRGHV�

1R� RI OLQN QRGHV

1RGH DGGUHVV

/5 ILUVW ZRUG

$UHD RWKHU WKDQ /5

6SHFLILFDWLRQ IRU DUHD RWKHU WKDQ /5

1R� RI /5 ZRUGV

1R� RI OLQN ZRUGV RWKHU WKDQ WKRVH LQ /5

'DWD /LQNV &RPELQLQJ &9�VHULHV DQG &�VHULHV 3&V 6HFWLRQ ���



���

,WHP 6SHFLILFDWLRQ

1R� RI OLQN QRGHV �� WR �� �� WR �� GHFLPDO�

1RGH DGGUHVV �� WR �( �� WR ��� GHFLPDO�

/5 ILUVW ZRUG )LUVW /5 ZULWH ZRUG IRU WKH QRGH

$UHDV RWKHU WKDQ OLQN DUHD ��� ,�2 $UHD
��� +5 $UHD
��� '0 $UHD

(DFK GDWD ZRUG LV KH[DGHFLPDO� 6HW XQXVHG DUHDV WR ���

([DPSOH� ,I \RX KDYH GHVLJQDWHG WKH /5 ILUVW ZRUG WR � IRU WKH GDWD H[FKDQJH RQ
D &9�VHULHV 3&� WKH ZULWH DUHD ZLOO EHJLQ IURP ZRUG ���� LQ WKH ,�2 $UHD IRU WKH
QXPEHU RI /5 ZRUGV WKDW \RX KDYH GHVLJQDWHG� ,I \RX GHVLJQDWH WKH +5 DUHD
����� ZRUGV ���� WR ���� LQ WKH ,�2 $UHD ZLOO EH WKH GDWD OLQN DUHD�

1RWH 7KH&9�VHULHV 3& FDQQRW EH D0DVWHU LI WKH GDWD OLQNV FRQWDLQ RQH RU PRUH&�VH�
ULHV 3&V�

3UHFDXWLRQV 'DWD OLQNV FDQQRW EH FUHDWHG IRU VRPH FRPELQDWLRQV RI DUHDV�

$UHD RWKHU WKDQ /5 /LQN DUHD

'DWD OLQN H[HFXWHG 'DWD OLQN QRW H[HFXWHG

'DWD OLQN ,�2 DUHD 'DWD OLQN QRW SRVVLEOH 'DWD OLQN SRVVLEOH

H[HFXWHG +5 DUHD 'DWD OLQN QRW SRVVLEOH 'DWD OLQN SRVVLEOH

'0 $UHD 'DWD OLQN SRVVLEOH 'DWD OLQN SRVVLEOH

'DWD OLQN QRW H[HFXWHG 'DWD OLQN SRVVLEOH ���

'DWD OLQNV ZLOO QRW ZRUN LI WKHUH DUH JDSV LQ WKH GDWD OLQN DUHD VHWWLQJV�

6HWWLQJ 2UGHU
'DWD OLQNV ZLOO QRW ZRUN LI WKH QRGHV DUH QRW VHW LQ WKH VDPH RUGHU LQ WKH GDWD OLQN
WDEOHV� ,Q WKH IROORZLQJ WDEOHV� WKH RUGHU QHHGV WR EH FKDQJHG LQ WKH WDEOH RQ WKH
ULJKW DV VKRZQ E\ WKH DUURZV EHIRUH WKH GDWD OLQNV FDQ EH HVWDEOLVKHG�

1R� RI OLQN QRGHV ����

'DWD RQ QRGH �

'DWD RQ QRGH �

'DWD RQ QRGH �

'DWD RQ QRGH �

'DWD RQ QRGH �

1RGH � ZULWH DUHD

1RGH � ZULWH DUHD

1RGH � ZULWH DUHD

1RGH � ZULWH DUHD

1RGH � ZULWH DUHD

'DWD OLQN DUHD7DEOH �QRUPDO� 7DEOH �HUURU�

1R� RI OLQN QRGHV ����

'DWD RQ QRGH �

'DWD RQ QRGH �

'DWD RQ QRGH �

'DWD RQ QRGH �

'DWD RQ QRGH �

6HWWLQJ 8VH WKH &�PRGH FRPPDQG '$7$ /,1. 7$%/(:5,7( WR FUHDWH GDWD OLQN WDEOHV
IURP D ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU IRU GDWD OLQNV FRQVLVWLQJ RI &9�VHULHV
DQG &�VHULHV 3&V�

'DWD /LQNV &RPELQLQJ &9�VHULHV DQG &�VHULHV 3&V 6HFWLRQ ���



���

6(&7,21 �
5$6 )XQFWLRQ

7KLV VHFWLRQ SURYLGHV WKH GHWDLOV RI WKH5$6 �UHOLDELOLW\� DYDLODELOLW\� DQG VHUYLFHDELOLW\� IXQFWLRQV RI WKH 6<60$&1(7/LQN
8QLW� LQFOXGLQJ WKH DXWRPDWLF ORRSEDFNV� QRGH E\SDVVHV� LQWHUQRGH WHVWV� DQG HUURU ORJV�

��� $XWRPDWLF /RRSEDFN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1RUPDO /RRS ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $EQRUPDO /RRSV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 1RGH %\SDVV )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QWHUQRGH 7HVWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ([HFXWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7HVW 5HVXOWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� (UURU /RJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )HDWXUHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (UURU &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7LPH 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� $XWRPDWLF /RRSEDFN
7KH DXWRPDWLF ORRSEDFN IXQFWLRQ RI WKH 6<60$& 1(7 /LQN 8QLW RQ D QHWZRUN
SUHYHQWV WKHZKROH QHWZRUN IURPEHLQJ GLVDEOHGZKHQ WKHUH LV D IDLOXUH RQ RSWLFDO
WUDQVPLVVLRQ SDWKV� 7KH ORRSEDFN IXQFWLRQ DXWRPDWLFDOO\ PDNHV QHZ FRPPXQL�
FDWLRQV SDWKV DW WKH WLPH RI DQ\ RSWLFDO ILEHU FDEOH LV GLVFRQQHFWHG�

����� 1RUPDO /RRS
7KH IROORZLQJ LOOXVWUDWLRQ LV DQ H[DPSOH RI D QRUPDO ORRS� (DFK ER[ LQ WKH LOOXVWUD�
WLRQ UHSUHVHQWV D QRGH�

�

�

��

�

/LQH
6HUYHU

� 1RUPDO ORRS
� %DFN ORRS

&RQGLWLRQ RI DOO QRGHV � 1RUPDO ORRS

����� $EQRUPDO /RRSV
$EQRUPDO ORRSV DUH VKRZQ EHORZ� (DFK ER[ LQ WKH LOOXVWUDWLRQV UHSUHVHQWV D
QRGH�

7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKDW WKH RSWLFDO ILEHU FDEOHV EHWZHHQ QRGH � DQG
QRGH � DUH GLVFRQQHFWHG� ,Q WKLV FDVH� QRGH � LV DQ XSVWUHDPEDFNORRS QRGH DQG
QRGH � LV D GRZQVWUHDP EDFNORRS QRGH� 7KH FRQGLWLRQ RI WKH RWKHU QRGHV DUH
QRUPDO� )RU WKH LQGLFDWRU VWDWXV RI HDFK 8QLW DW WKLV WLPH� UHIHU WR ��� 6WDWXV
:RUGV�

�

�

��

�

/LQH
6HUYHU

1R

&RQGLWLRQ RI QRGH �� 8SVWUHDP EDFN ORRS
&RQGLWLRQ RI QRGH �� 'RZQVWUHDP EDFN ORRS
&RQGLWLRQ RI QRGHV �� �� DQG �� 1RUPDO ORRS

(UURU RQ 1RGH � 7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKDW QRGH � KDV DQ HUURU� 1RGH � LV DQ XSVWUHDP
EDFNORRS QRGH DQG QRGH � LV D GRZQVWUHDP EDFNORRS QRGH� )RU WKH VWDWXV RI WKH
LQGLFDWRUV RQ HDFK 8QLW LQ WKLV FDVH� UHIHU WR ��� 6WDWXV :RUGV�

�

�

��

�

/LQH
6HUYHU

1R

&RQGLWLRQ RI QRGH �� 8SVWUHDP EDFN ORRS
&RQGLWLRQ RI QRGH �� 'RZQVWUHDP EDFN ORRS
&RQGLWLRQ RI QRGH � DQG �� 1RUPDO ORRS
&RQGLWLRQ RI QRGH �� $EQRUPDO ORRS

'LVFRQQHFWHG 2SWLFDO )LEHU
&DEOH

$XWRPDWLF /RRSEDFN 6HFWLRQ ���



���

7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKDW WKH RSWLFDO ILEHU FDEOH IRU WKH EDFNORRS EH�
WZHHQ QRGH � DQG QRGH � LV GLVFRQQHFWHG� 7KLV GRHV QRW LQWHUIHUH QHWZRUN FRP�
PXQLFDWLRQ� ,Q WKLV FDVH DOO QRGHV DUH QRUPDO�

�

�

��

�

/LQH
6HUYHU

� 1RUPDO ORRS
� %DFN ORRS

&RQGLWLRQ RI DOO QRGHV � 1RUPDO ORRS

1R

7KH IROORZLQJ LOOXVWUDWLRQ VKRZV WKDW WKH RSWLFDO ILEHU FDEOHV EHWZHHQ QRGH � DQG
QRGH � DV ZHOO DV WKH RSWLFDO ILEHU FDEOHV EHWZHHQ QRGH � DQG QRGH � DUH GLVFRQ�
QHFWHG� ,Q WKLV FDVH QRGH � LV DQ XSVWUHDP EDFNORRS QRGH DQG QRGH � LV D GRZQ�
VWUHDP EDFNORRS QRGH� 1RGH � DQG 1RGH � ZLOO KDYH DQ HUURU DQG ZLOO EH H[�
FOXGHG IURP WKH QHWZRUN EHFDXVH WKH\ DUH FRPSOHWHO\ VHSDUDWHG IURP WKH /LQH
6HUYHU� )RU WKH VWDWXV RI WKH LQGLFDWRUV RQ HDFK 8QLW DW WKLV WLPH� UHIHU WR ��� 6WD�
WXV :RUGV�

�

�

��

�

/LQH
6HUYHU

1R

&RQGLWLRQ RI QRGH �� 8SVWUHDP EDFN ORRS
&RQGLWLRQ RI QRGH �� 'RZQVWUHDP EDFN ORRS
&RQGLWLRQ RI QRGH �� 1RUPDO ORRS
&RQGLWLRQ RI QRGHV � DQG �� $EQRUPDO ORRS

1R

��� 1RGH %\SDVV )XQFWLRQ
7KH QRGH E\SDVV IXQFWLRQ RI WKH 6<60$& 1(7 /LQN 8QLW SUHYHQWV WKH ZKROH
QHWZRUN IURP EHLQJ GLVDEOHG LI WKHUH LV D QRGH PDOIXQFWLRQLQJ RU D SRZHU IDLOXUH�
7KH QRGH E\SDVV IXQFWLRQ DXWRPDWLFDOO\ PDNHV QHZ FRPPXQLFDWLRQV SDWKV DQG
PDLQWDLQV WKH QHWZRUN�
7KH IROORZLQJ LOOXVWUDWLRQV VKRZ WKDW QRGH � LV WXUQHG RII� 7KLV H[DPSOH DVVXPHV
WKDW QR EDFNXS SRZHU VXSSO\ LV FRQQHFWHG WR QRGH �� 7KHUHIRUH WKH DXWRPDWLF
ORRSEDFN IXQFWLRQ LV ZRUNLQJ WR NHHS WKH UHVW RI WKH QHWZRUN RSHUDWLQJ�

�

�

��

�

/LQH
6HUYHU

1R

7KH IROORZLQJ H[DPSOH VKRZV WKDW D EDFNXS SRZHU VXSSO\ LV FRQQHFWHG WR
QRGH �� 7KHUHIRUH� WKH QRGH E\SDVV IXQFWLRQ LV ZRUNLQJ� :KHQ D EDFNXS SRZHU

'LVFRQQHFWHG 2SWLFDO )LEHU
%DFNORRS

'LVFRQQHFWLRQ RI 7ZR
2SWLFDO )LEHU &DEOHV

1RGH %\SDVV )XQFWLRQ 6HFWLRQ ���



���

VXSSO\ LV FRQQHFWHG WR WKH 6<60$&1(7 /LQN 8QLW� WKH 3�6 LQGLFDWRU RQ WKH 8QLW
ZLOO EH OLW� )RU WKH VWDWXV RI WKH LQGLFDWRUV RQ HDFK 8QLW� UHIHU WR ��� 6WDWXV:RUGV�

�

�

��

�

/LQH
6HUYHU

� 1RUPDO ORRS
� %DFN ORRS

3RZHU
VXSSO\

1RWH )ROORZ WKH LQVWUXFWLRQV EHORZ EHIRUH FRQQHFWLQJ D EDFNXS SRZHU VXSSO\ WR HDFK
QRGH�

D� %H VXUH WR WXUQ RII WKH EDFNXS SRZHU VXSSO\ EHIRUH FRQQHFWLQJ RU GLVFRQ�
QHFWLQJ WKH SRZHU VXSSO\ FRQQHFWRU WR WKH QRGH�

E� 7XUQ RQ WKH EDFNXS SRZHU VXSSO\ EHIRUH WKH QHWZRUN LV DFWLYH� 7XUQ LW RII
DIWHU \RX VKXW GRZQ WKH V\VWHP� ,I \RX WXUQ RQ RU RII WKH EDFNXS SRZHU
VXSSO\ GXULQJ GDWD H[FKDQJH� WKH WUDQVPLWWHG GDWD PD\ EH FKDQJHG RU
ORVW�

1RGH %\SDVV )XQFWLRQ 6HFWLRQ ���



���

��� ,QWHUQRGH 7HVWV
,I \RX QHHG WR FKHFN WKH FRQGLWLRQ RI QHWZRUN FRPPXQLFDWLRQV� H[HFXWH WHVWV EH�
WZHHQ WZR QRGHV DQG FKHFN WKH FRQWHQWV RI WKH GDWD WKDW LV UHWXUQHG IURP WKH
QRGH�

����� ([HFXWLRQ
8VH WKH &966 WR ZULWH WKH QHFHVVDU\ SDUDPHWHUV IRU WKH WHVW WR WKH DSSURSULDWH
ZRUGV LQ WKH &38 %XV 8QLW $UHD ZRUGV DOORFDWHG WR WKH 6<60$& 1(7 /LQN 8QLW
DQG WKHQ XVH WKH 7HVW 6WDUW %LW LQ WKH VDPH ZRUGV WR VWDUW DQG VWRS WKH WHVWV�

6WHSV 7KH IROORZLQJ IORZ FKDUW VKRZV WKH VWHSV WDNHQ IRU WHVWV EHWZHHQ WZR QRGHV�

7HVW

3& LQ 352*5$0
PRGH"

6HW 3& WR
352*5$0 PRGH

7HVW VWDUW

6HW WHVW SDUDPHWHUV

&KDQJH QRGH

DGGUHVV�

4XLW WHVW"

4XLW

(QG

'HVLJQDWHG QRGH DG�
GUHVV WR EH FKDQJHG"

<HV

1R

1R

<HV

1R

<HV

6HW WKH 3& WR WKH 352*5$0 PRGH�

6HW WKH VRIWZDUH VZLWFK LQ WKH &38 %XV 8QLW $UHD ZRUGV
RI WKH 3& WR WKH GHVLUHG WHVW SDUDPHWHUV�

7XUQ RQ WKH 7HVW 6WDUW %LW RI WKH 3& RU VWDUW WKH WHVW ZLWK D
3HULSKHUDO 'HYLFH FRQQHFWHG WR WKH 3&�

7KH 3& VHQGV WHVW GDWD WR WKH GHVLJQDWHG QRGH DQG WKH
GHVLJQDWHG QRGH UHVSRQGV WR WKH 3& ZKHQ WHVW GDWD KDV
EHHQ UHFHLYHG�

7KH 3& FRPSDUHV WKH GDWD VHQW WR WKH GHVLJQDWHG QRGH
DQG UHFHLYHG IURP WKH GHVLJQDWHG QRGH� 7KH 3& VWRUHV
WKH UHVXOW LQ WKH VWDWXV ZRUGV�

,I \RX ZDQW WR WHVW PRUH WKDQ RQH QRGH� &KDQJH WKH VHWWLQJ
IRU WKH GHVLJQDWHG QRGHV�

7XUQ RII WKH 7HVW 6WDUW %LW RI WKH 3& RU TXLW WKH WHVW IURP
WKH 3HULSKHUDO 'HYLFH�

3& 6HWWLQJV 7KH 6<60$& &9�VHULHV 3& RQ WKH QRGH VHQGLQJ WKH WHVW WUDQVPLVVLRQ PXVW EH
LQ 352*5$0 PRGH EHIRUH VWDUWLQJ WKH WHVWV� 7KH 3& RQ WKH GHVWLQDWLRQ QRGH
FDQ EH LQ DQ\ PRGH�

,QWHUQRGH 7HVWV 6HFWLRQ ���



���

7HVW 3DUDPHWHUV <RX FDQ ZULWH WKH WHVW SDUDPHWHUV WR WKH VRIWZDUH VZLWFKHV LQ WKH &38 %XV 8QLW
$UHD LQ WKH 3& GLUHFWO\ RU VHW WKHP YLD &966� +HUH ZH ZLOO H[SODLQ WKH VRIWZDUH
VZLWFKHV� )RU VHWWLQJ WKH SDUDPHWHUV YLD WKH &966� UHIHU WR WKH&9662SHUDWLRQ
0DQXDO� 2QOLQH�
%HIRUH \RX H[HFXWH WHVWV� VHW WKH IROORZLQJ SDUDPHWHUV LQ WKH 3&� 7KHVH SDUDP�
HWHUV ZLOO EH HIIHFWLYH LPPHGLDWHO\ DIWHU VHWWLQJ� 7KHUH LV QR QHHG WR UHVWDUW WKH
3&�
:RUG� ���� � ��� [ 8QLW QR�� � � WR �

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � �� �

%LW

� � � � � � � �� �

'HVWLQDWLRQ QHWZRUN DGGUHVV

'HVWLQDWLRQ QRGH DGGUHVV

3DUDPHWHUV IRU WHVW
EHWZHHQ WZR QRGHV

3DUDPHWHU 6HWWLQJ UDQJH

'HVWLQDWLRQ QHWZRUN DGGUHVV �� WR �) �� WR ��� GHFLPDOO\�

'HVWLQDWLRQ QRGH DGGUHVV �� WR �( �� WR ��� GHFLPDOO\�

,I WKH GHVWLQDWLRQ QHWZRUN DGGUHVV LV ��� WHVWV EHWZHHQ WZR QRGHV LQ WKH ORFDO
QHWZRUNZLOO EH H[HFXWHG� 7KH GHVWLQDWLRQ QRGH DGGUHVVPXVW QRW EH))EHFDXVH
EURDGFDVWLQJ LV QRW SRVVLEOH IRU LQWHUQRGH WHVWV� 'R QRW VHW D YDOXH EH\RQG WKH
VHWWLQJ UDQJH VSHFLILHG LQ WKH DERYH WDEOH RU DQ HUURU ZLOO UHVXOW�
5HVSRQVH 0RQLWRU 7LPH
,I \RX GR QRW VHW DQ\ UHVSRQVH PRQLWRU WLPH� � VHFRQG ZLOO EH XVHG DV D GHIDXOW
YDOXH� ,I QR UHVSRQVH UHWXUQV DIWHU WKH UHVSRQVHPRQLWRU WLPH� D WLPH RXW HUURU ZLOO
UHVXOW�
8VH WKH PHPRU\ ZULWH IXQFWLRQ �',$* IXQFWLRQ� DQG ZULWH WKH UHVSRQVH PRQLWRU
WLPH WR WKH IROORZLQJ WZR�E\WH DUHD LQ WKH 3& DW WKH QRGH VHQGLQJ WKH WHVW WUDQV�
PLVVLRQ� 7KH YDOXH WKDW \RX VHW ZLOO EH HIIHFWLYH LPPHGLDWHO\ DIWHU VHWWLQJ� :ULWH
WKH ULJKWPRVW YDOXH ILUVW DQG WKHQ OHIWPRVW YDOXH� LQ ���PV XQLWV� 'R QRW ZULWH D
YDOXH RI �����
7KH IROORZLQJ VKRZV KRZ WR VHW D UHVSRQVH PRQLWRU WLPH RI � V�
� V  ���� PV  ��� ����PV LQFUHPHQWV� GHFLPDO�  ���& ����PV LQFUHPHQWV LQ
KH[DGHFLPDO FRGHV�

���� � ����

���� � ����

�&

��

+ /

�� �&

([HFXWLRQ RI 7HVW 7KHUH DUH WZR ZD\V WR H[HFXWH WHVWV EHWZHHQ WZR QRGHV DV IROORZV�
7HVWV EHWZHHQ WZR QRGHV ZLOO VWDUW DQG FRQWLQXH ZKHQ WKH 7HVW 6WDUW %LW LQ WKH
3&·V PHPRU\ LV WXUQHG 21� 7KH 7HVW 6WDUW %LW LV WKH ELW �� RI WKH ILUVW ZRUG DOOR�
FDWHG WR WKH 6<60$& 1(7 /LQN 8QLW LQ WKH &38 %XV 8QLW $UHD RI WKH 3&�
:RUG� ���� � ��� [ 8QLW QR��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � � � � � ï

%LW

�� 4XLW WHVW

�� 6WDUW WHVW

� �

<RX FDQ H[HFXWH WHVWV EHWZHHQ WZR QRGHV YLD WKH &966� )RU GHWDLOV UHIHU WR WKH
&966 2SHUDWLRQ 0DQXDO� 2QOLQH�

,QWHUQRGH 7HVWV 6HFWLRQ ���



���

1RWH �� <RX FDQQRW XVH PRUH WKDQ RQH 6<60$& 1(7 /LQN 8QLW RQ D VLQJOH 6<6�
0$& &9�VHULHV 3& IRU WHVWV EHWZHHQ WZR QRGHV�

�� 5HIHU WR WKH &966 2SHUDWLRQ 0DQXDO� 2QOLQH IRU GHWDLOV RQ VHWWLQJ VRIWZDUH
VZLWFKHV IURP WKH &966�

����� 7HVW 5HVXOWV

<RXZLOO NQRZ WKH UHVXOW RI WKH WHVW IURP WKH(55 LQGLFDWRU RQ WKH IURQW SDQHO RI WKH
6<60$& 1(7 /LQN 8QLW DQG E\ UHDGLQJ WKH VWDWXV ZRUGV�

,QGLFDWRUV 5HIHU WR WKH IROORZLQJ WDEOH IRU WKH UHVXOWV RI WKH WHVWV WKDW \RX FDUULHG RXW�

581

(55

,16

1&'

6'

3�6

/1.

%&'

5'

(55 LQGLFDWRU 5HVXOW

/LW 7KHUH ZDV DQ HUURU�

1RW OLW 7KHUH ZDV QR HUURU�

6WDWXV :RUGV 7KH UHVXOWV WKH WHVWV DQG WKH FDXVH RI DQ\ HUURU ZLOO EH VWRUHG LQ WKH VWDWXV ZRUGV
RQ WKH QRGH ZKHUH WKH WHVWV VWDUWHG�

7KH UHVXOWV RI WKH WHVWV ZLOO EH VWRUHG DV IROORZV�

:RUG� ���� � ��� [ 8QLW QR�� � ��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � ï���

(UURU FRGH

%LW

�� 7LPH RXW

�� 'HVWLQDWLRQ QRGH LV EXV\

�� 5HVSRQVH HUURU

�� 5RXWLQJ WDEOH HUURU

�� 7UDQVPLVVLRQ SDUDPHWHU HUURU

�� 7UDQVPLVVLRQ GLVDEOHG �7RNHQ ORVW�

(UURU
IODJV

,QWHUQRGH 7HVWV 6HFWLRQ ���



���

%LW 0HDQLQJ

�� �� ��

� � � 1RUPDO

� � � 7LPH RXW

� � � 'HVWLQDWLRQ QRGH LV EXV\

� � � 5HVSRQVH HUURU

� � � 5RXWLQJ WDEOH HUURU

� � � 7UDQVPLVVLRQ SDUDPHWHU HUURU

� � � 7UDQVPLVVLRQ GLVDEOHG �7RNHQ LV ORVW�

1RWH 7UDQVPLVVLRQ SDUDPHWHU HUURUV LQFOXGH PRGH HUURUV�

(UURU &RGHV
7KH UHVXOW RI WKH ODWHVW WHVW ZLOO EH FRGHG DQG VWRUHG�
(UURU )ODJV
7KH FRUUHVSRQGLQJ (UURU )ODJV ZLOO EH 21 ��� LI DQ HUURU RFFXUV� 7KHVH )ODJV ZLOO
PDLQWDLQ VWDWXV XQWLO WKH FRPSOHWLRQ RI WKH WHVW�
7HVW DQG (UURU &RXQWV
7KH QXPEHU RI WHVWV DQG HUURUV ZLOO EH VWRUHG DV IROORZV�
:RUG� ���� � ��� [ 8QLW QR�� � �� WR ��

:RUG

� ��

� ��

� ��

� ��

� ��

1R� RI WHVWV H[HFXWHG

1R� RI WLPH�RXW HUURUV

1R� RI WLPHV WKDW WKH GHVWLQDWLRQ QRGH ZDV EXV\

1R� RI UHVSRQVH HUURUV

1R� RI WUDQVPLVVLRQ GLVDEOHG HUURUV �WRNHQ ORVW�

1RWH 7KH FRQWHQWV RI WKH DERYH ZRUGV DQG WKH WHVW VWDWXV ZRUGV ZLOO EH PDLQWDLQHG
XQWLO \RX H[HFXWH DQRWKHU WHVW� UHVWDUW WKH6<60$&1(7/LQN8QLW� RU FKDQJH WKH
PRGH RI WKH 3& �LI WKH DERYHZRUGV DUH QRW GHVLJQDWHG DV SDUW RI D KROGLQJ DUHD��

��� (UURU /RJ
(UURUV ZKHQ WKH 6<60$& 1(7 /LQN 8QLW LV RSHUDWLQJ DUH UHFRUGHG LQ DQ HUURU
ORJ�

����� )HDWXUHV
7KH HUURU ORJ HQDEOHV WKH 6<60$& 1(7 /LQN 8QLW WR UHFRUG HUURUV ZKLFK RF�
FXUUHG GXULQJ WKH RSHUDWLRQ RI WKH 8QLW� 7KH FRQWHQWV RI WKH ORJ FDQ EH UHDG RU
FOHDUHG WKURXJK WKH &966 RU WKH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU XVLQJ
&9�PRGH FRPPDQGV�

,WHPV 5HFRUGHG (UURUV RFFXUULQJ RQO\ GXULQJ WKH RSHUDWLRQ RI WKH 6<60$&1(7 /LQN 8QLW DUH UH�
FRUGHG� $Q\ HUURU RFFXUULQJ ZKHQ WXUQLQJ WKH SRZHU RQ RU DW WKH WLPH RI VWDUWLQJ
WKH RSHUDWLRQ RI WKH 8QLW ZLOO QRW EH UHFRUGHG EHFDXVH VXFK HUURUV VKRXOG EH GLV�
FRYHUHG E\ WKH XVHU LPPHGLDWHO\� 7KH IROORZLQJ HUURUV DUH UHFRUGHG�

(UURUV LQ QHWZRUN FRPPXQLFDWLRQV
'DWD H[FKDQJH HUURUV
3& HUURUV

(UURU /RJ 7DEOH (UURU DUH UHFRUGHG DV LQGLYLGXDO UHFRUGV� 7KH VSHFLILFDWLRQV RI WKH HUURU ORJ WDEOH
DUH DV IROORZV�

(UURU /RJ 6HFWLRQ ���



���

,WHP 6SHFLILFDWLRQ

/HQJWK RI UHFRUG �� E\WHV

1R� RI UHFRUGV �� PD[�

'DWD FRGH %LQDU\

&RQILJXUDWLRQ RI UHFRUG (UURU FRGH� � E\WHV
'HWDLOHG LQIRUPDWLRQ� � E\WHV
7LPH LQIRUPDWLRQ� � E\WHV

(UURU /RJ 2YHUIORZV :KHQ D QHZ UHFRUG LV DGGHG WR WKH HUURU ORJ WKDW DOUHDG\ KDV �� UHFRUGV� WKH
ROGHVW UHFRUGZLOO EH ORVW DQG WKH VHFRQG ROGHVW UHFRUG ZLOO EH UHJDUGHG DV WKH �VW
UHFRUG� &RQVHTXHQWO\ WKH QHZ UHFRUG ZLOO EH WKH ��WK UHFRUG�

1RWH :KHQ \RX UHVHW WKH 6<60$& 1(7 /LQN 8QLW� DOO UHFRUGV ZLOO EH FOHDUHG�

����� (UURU &RGHV
7KH IROORZLQJ WDEOH OLVWV DOO HUURU FRGHV DQG WKH FRQWHQWV RI WKH HUURUV�

(UURU &RQWHQWV 'HWDLOHG FRGH

FRGH �VW E\WH �QG E\WH

���� 8QLW ZDWFKGRJ WLPHU HUURU �� ��

���� &38 EXV PRQLWRU WLPHRXW 0RQLWRU WLPH �XQLW� PV�

���� &38 EXV SDULW\ HUURU ��� &\FOLF
��� (YHQW

��

���� 7UDQVPLVVLRQ GLVDEOHG E\ ORRS
HUURU

&RPPDQG EORFN
%LW �� �
%LWV � WR �� /RFDO QHWZRUN DGGUHVV

&RPPDQG
6HQGLQJ QRGH DGGUHVV

���� 7UDQVPLVVLRQ GLVDEOHG E\ ORVW
WRNHQ

%LWV � WR �� /RFDO QHWZRUN DGGUHVV

5HVSRQVH EORFN
%LW �� �

5HVSRQVH
'HVWLQDWLRQ QRGH DGGUHVV

���� 7UDQVPLVVLRQ GLVDEOHG E\ SDFNHW
VL]H RYHUIORZ

%LW �� �
%LWV � WR �� 'HVWLQDWLRQ QHWZRUN DGGUHVV

���� 1R 8QLW

���$ &RPPXQLFDWLRQV FRQWUROOHU HUURU

���% ([HFXWLRQ GLVDEOHG E\ 8QLW HUURU

���' 5RXWLQJ HUURU

���( 5RXWLQJ WDEOH QRW UHJLVWHUHG

���) 5RXWLQJ ORJLF HUURU

���� 7RR PDQ\ UHOD\ SRLQWV

���� 3DFNHW VL]H HUURU

���� &38 EXV HUURU

���� &38 %XV 8QLW HUURU

���� ,QWHUQDO EXIIHU EXV\

���� :URQJ SDFNHW GLVFDUGHG

���� 3RZHU VXSSO\ HUURU �� ��� 2)) WR 21
��� 21 WR 2))

���� /RRS HUURU �� ��� 1RUPDO
��� 'RZQVWUHDP EDFNORRS
��� 8SVWUHDP EDFNORRS
��� /RRS HUURU

(UURU /RJ 6HFWLRQ ���
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����� 7LPH 'DWD
7LPH GDWD LV UHFRUGHG LQ QXPHULFDO RUGHU DFFRUGLQJ WR WKH ZRUG DGGUHVV DV IRO�
ORZV�

:RUG %LW 'DWD 6HWWLQJ UDQJH

�� � WR � 6HFRQGV %&'� �� WR ��

� WR �� 0LQXWHV %&'� �� WR ��

�� � WR � +RXU %&'� �� WR �� ����KRXU V\VWHP�

� WR �� 'D\ %&'� �� WR ��

�� � WR � 0RQWK %&'� �� WR ��

� WR �� <HDU %&'� �� WR �� �ULJKWPRVW WZR GLJLWV RI WKH \HDU�

1RWH %&' VWDQGV IRU ELQDU\ FRGHG GHFLPDO�

(UURU /RJ 6HFWLRQ ���
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6(&7,21 �
7URXEOHVKRRWLQJ

7KLV VHFWLRQ GHVFULEHV WKH WURXEOHVKRRWLQJ RI WKH 6<60$& 1(7 /LQN 6\VWHP XVLQJ WKH LQGLFDWRUV RQ WKH 6<60$& 1(7
/LQN 8QLW DQG WKH GDWD DYDLODEOH LQ 3& PHPRU\�

��� 6WDWXV :RUGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1RGH $GGUHVV DQG 1HWZRUN 6WDWXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 6WDWXV :RUGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (UURU &KHFN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� (UURU 3URFHVVLQJ DQG &RUUHFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7URXEOHVKRRWLQJ IURP ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH &RGH /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7URXEOHVKRRWLQJ )ORZFKDUWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1HWZRUN 'LVDEOHG ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1R 'DWD /LQN $FWLYDWHG �0DVWHU� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 3DUWLFLSDWLRQ 'HQLHG �6ODYH� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 6WDWXV :RUGV
7KH RSHUDWLRQDO VWDWXV RI WKH 6<60$& 1(7 /LQN 8QLW FDQ EH DFFHVVHG WKURXJK
WKH VWDWXV ZRUGV LQ WKH &38 %XV 8QLW $UHD RI WKH 3&�

����� 1RGH $GGUHVV DQG 1HWZRUN 6WDWXV
:RUG� ���� � ��� [ 8QLW QR�� � �

�� �� �� �� �� �� � � � � � � � � � �

� � � ���

%LW

1RGH DGGUHVV ��� WR �(�

/RRS FRQGLWLRQ'DWD /LQN )ODJ

�� 1RW DFWLYH

�� $FWLYH

3RZHU VXSSO\

�� 'LVFRQQHFWHG

�� &RQQHFWHG

1HWZRUN 6WDWXV )ODJ

�� 5HFHSWLRQ QRW SRVVLEOH

�� 5HFHSWLRQ SRVVLEOH

%LW � %LW � /RRS FRQGLWLRQ

� � 1RUPDO ORRS

� � 'RZQVWUHDP EDFNORRS

� � 8SVWUHDP EDFNORRS

� � /RRS HUURU

����� 'DWD /LQN 6WDWXV :RUGV
:RUG� ���� � ��� [ 8QLW QR�� � � WR �

�� �� �� �� �� �� � � � � � � � � � �

��

%LW

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

��

��

�� 1RUPDO��� (UURU �� 6WRSSHG� �� 581

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

� �� � � � � � � � � � � � � � � � � � � �
:RUG

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

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

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

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

7KH DERYH QXPEHUV � WR �� UHSUHVHQW WKH QRGHV SDUWLFLSDWLQJ LQ WKH GDWD OLQN� ,I
WKH GDWD OLQNV ZHUH DXWRPDWLFDOO\ JHQHUDWHG� WKHVH QXPEHU ZLOO EH WKH VDPH DV
WKH QRGH DGGUHVVHV� ,I WKH GDWD OLQN WDEOHV ZHUHPDQXDOO\ LQSXW� WKH QXPEHUV ZLOO
EH LQ WKH VDPH RUGHU DV WKH QRGHV VHW LQ WKH GDWD OLQN WDEOH

%LWV � WR �� RI HDFK ZRUG ZLOO WXUQ 21 LI QR GDWD LV UHFHLYHG IURP WKH GHVLJQDWHG
QRGH ZLWKLQ D VSHFLILHG WLPH SHULRG� ,I WKHVH ELWV WXUQ 21 ��� IUHTXHQWO\� \RX QHHG
WR FKDQJH WKH WUDQVPLVVLRQ GHOD\ WLPH� FRQILJXUDWLRQ RI WKH V\VWHP� RU GHVLJQD�
WLRQ RI WKH 0DVWHU DQG 6ODYHV� %LWV � WR � RI HDFK ZRUG LQGLFDWH WKH RSHUDWLRQDO
VWDWXV RI WKH 3& DW WKH QRGHV SDUWLFLSDWLQJ LQ WKH GDWD OLQN� :KHQ WKHVH ELWV DUH
21� WKH 3& DW WKH FRUUHVSRQGLQJ QRGH LV H[HFXWLQJ WKH XVHU SURJUDP�

����� (UURU &KHFN
2QH RI WKH VWDWXV ZRUGV SURYLGHV IRXU (UURU )ODJV IRU FKHFNLQJ IRU HUURUV� <RX
FDQ DOVR FKHFN IRU HUURUV E\ UHIHUULQJ WR WKH HUURU ORJ�

6WDWXV :RUGV 6HFWLRQ ���



���

8QLW (UURU )ODJV :RUG� ���� � ��� [ 8QLW QR�� � ��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � � ����

%LW

�� &38 EXV PRQLWRU HUURU

�� &38 HUURU

�� 6\VWHP VHWWLQJ HUURU

�� 5RXWLQJ WDEOH HUURU

1RQ�IDWDO HUURUV

8QLW UHVSRQVH WR HUURU .LQG RI HUURU &DXVH

7KH 8QLW FRQWLQXHV RSHUDWLQJ
�QRQ�IDWDO HUURUV�

&38 EXV PRQLWRU HUURU 7KH &38 LQWHUIDFH RQ 3& KDV DQ HUURU�

&38 HUURU &38 ZDWFKGRJ WLPHU RQ 3& KDV DQ HUURU�

6\VWHP VHWWLQJ HUURU 6\VWHP VHWWLQJV QRW FRPSOHWHG�

5RXWLQJ WDEOH HUURU 7KH URXWLQJ WDEOHV KDYH DQ HUURU�

:KHQ DQ\ RI WKH DERYH HUURUV RFFXUV� WKH (55 LQGLFDWRU ZLOO EH OLW�

3& ,QWHUIDFH (UURUV :RUG� ���� � ��� [ 8QLW QR�� � ��
7KH QXPEHU RI HUURUV WKDW KDYH RFFXUUHG LV UHFRUGHG DV D KH[DGHFLPDO YDOXH�
7KH YDOXH LV LQFUHPHQWHG E\ RQH ZKHQ WKH 8QLW FDQQRW DFFHVV WKH 3& IRU D FHU�
WDLQ SHULRG�

&RPPXQLFDWLRQV (UURUV :RUG� ���� � ��� [ 8QLW QR�� � ��
7KH QXPEHU RI HUURUV WKDW KDYH RFFXUUHG LV UHFRUGHG DV D KH[DGHFLPDO YDOXH�
7KH YDOXH LV LQFUHPHQWHG E\ RQH ZKHQ WKH 8QLW UHTXHVWV WR VHQG RQ WKH RSWLFDO
/$1 QHWZRUN EXW FRQQHFW VHFXUH D IUHH WRNHQ IRU D FHUWDLQ SHULRG RI WLPH �L�H��
ZKHQ WKH WRNHQ KDV EHHQ ORVW��

5$0 (UURUV :RUG� ���� � ��� [ 8QLW QR�� � ��
7KH QXPEHU RI HUURUV WKDW KDYH RFFXUUHG LV UHFRUGHG DV D KH[DGHFLPDO YDOXH�
7KH YDOXH LV LQFUHPHQWHG E\ RQHZKHQ WKHUH LV D SDULW\ HUURU EHWZHHQ WKH 3&DQG
8QLW�

(UURU /RJ (UURU UHFRUGV DUH VWRUHG LQ WKH HUURU ORJ� )RU GHWDLOV UHIHU WR 6HFWLRQ ���� (UURU
/RJ�

6WDWXV :RUGV 6HFWLRQ ���



���

��� (UURU 3URFHVVLQJ DQG &RUUHFWLRQ
(UURU SURFHVVLQJ DQG FRUUHFWLRQ DUH H[SODLQHG LQ WKLV VHFWLRQ�

����� 7URXEOHVKRRWLQJ IURP ,QGLFDWRUV
<RX FDQ WURXEOHVKRRW WKH IROORZLQJ HUURUV IURP LQGLFDWRUV RQ WKH 6<60$& 1(7
/LQN 8QLW�

(UURU 3RVVLEOH FDXVH &RUUHFWLRQ

581 LQGLFDWRU LV QRW OLW 3RZHU LV QRW VXSSOLHG SURSHUO\ 6XSSO\ SURSHU YROWDJH

6<60$& 1(7 /LQN 8QLW LV GHIHFWLYH 5HSODFH 6<60$& 1(7 /LQN 8QLW

6<60$& 1(7 /LQN 8QLW LV QRW PRXQWHG VHFXUHO\
ZLWK PRXQWLQJ VFUHZV

0RXQW VHFXUHO\ DQG WLJKWHQ WKH VFUHZV

6<60$& 1(7 /LQN 8QLW LV QRW PRXQWHG 0RXQW 6<60$& 1(7 /LQN 8QLW FRUUHFWO\

(55 LQGLFDWRU LV OLW 1RGH DGGUHVV RU XQLW QXPEHU VHWWLQJ LV ZURQJ 6HW FRUUHFW QRGH DGGUHVV RU XQLW QXPEHU
DQG UHVWDUW WKH 8QLW

(UURU RFFXUUHG GXULQJ WHVWV EHWZHHQ WZR QRGHV &KHFN WHVW VWDWXV ZRUGV �UHIHU WR S� ����

2WKHU HUURU &KHFN VWDWXV ZRUGV

/1. LQGLFDWRU LV QRW OLW &RUUHFW GDWD OLQN WDEOH LV QRW PDGH DW WKH 0DVWHU 0DNH SURSHU GDWD OLQN WDEOH

'DWD OLQN WDEOH DW WKH 0DVWHU GRHV QRW LQFOXGH DOO
6ODYHV

0DNH SURSHU GDWD OLQN WDEOH

7KH VDPH QRGH DGGUHVV LV VHW PRUH WKDQ RQFH 6HW FRUUHFW QRGH DGGUHVVHV

1&' LQGLFDWRU LV QRW OLW�
%&' LQGLFDWRU LV OLW

8SVWUHDP RSWLFDO ILEHU FDEOH LV EURNHQ 5HSODFH RSWLFDO ILEHU FDEOH

8SVWUHDP QRGH KDV DQ HUURU 5HSODFH WKH GHIHFWLYH 8QLW

%&' LQGLFDWRU LV QRW OLW
DQG 1&' LQGLFDWRU LV OLW

'RZQVWUHDP RSWLFDO ILEHU FDEOH LV EURNHQ 5HSODFH RSWLFDO ILEHU FDEOH

'RZQVWUHDP QRGH KDV DQ HUURU 5HSODFH WKH GHIHFWLYH 8QLW

1&' LQGLFDWRU RU %&'
LQGLFDWRU DUH QRW OLW

/LQH VHUYHU SRZHU LV QRW EHLQJ VXSSOLHG SURSHUO\ 6XSSO\ SURSHU YROWDJH

8SVWUHDP DQG GRZQVWUHDP 2SWLFDO ILEHU FDEOHV
DUH EURNHQ

5HSODFH RSWLFDO ILEHU FDEOH

8SVWUHDP DQG GRZQVWUHDP QRGHV KDYH HUURUV 5HSODFH WKH GHIHFWLYH 8QLWV

����� 'DWD /LQN (UURUV
<RX FDQ WURXEOHVKRRW WKH IROORZLQJ HUURUV IURP WKH GDWD OLQN VWDWXV ZRUGV�

(UURU 3RVVLEOH FDXVH &RUUHFWLRQ

6ODYH HUURU IODJ LV 21 6ODYH SRZHU VXSSO\ LV RII RU FDEOH LV FXW &KHFN 6ODYH SRZHU VXSSO\ RU FRQQHFWLRQV

0DVWHU FDQQRW UHFHLYH GDWD VHQW LQ RQH VFDQ
WLPH

,QFUHDVH WKH GDWD OLQN WUDQVPLVVLRQ GHOD\
WLPH RU DOWHU WKH QHWZRUN VR WKDW HDFK QRGHV
ZLOO EH FRQQHFWHG WR ORDGV WKDW DUH DERXW
HYHQ LQ FDSDFLW\�

'DWD OLQN RSHUDWLRQ IODJ 0DVWHU SRZHU VXSSO\ LV RII 6XSSO\ SRZHU WR 0DVWHU

LV 2)) 0DVWHU LV VWRSSHG� 5HVHW WKH V\VWHP

1RWH �� $IWHU \RX FRUUHFW WKH HUURU� UHVHW WKH V\VWHP�
�� %H VXUH WR WXUQ RII WKH 3& EHIRUH \RX PRXQW RU GLVPRXQW WKH 6<60$& 1(7

/LQN 8QLW�

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

����� 5HVSRQVH &RGH /LVW
<RX PD\ WURXEOHVKRRW WKH IROORZLQJ HUURUV IURP WKH UHVSRQVH FRGHV ZKHQ WKH
6(1'������ 5(&9������ RU &01'����� LQVWUXFWLRQV KDYH EHHQ XVHG� )RU WKH
VWRUDJH DUHD RI WKH UHVSRQVH FRGHV UHIHU WR ����� &RPPXQLFDWLRQV 3RUW�

0DLQ FRGH 6XE�FRGH &KHFN SRLQW 3RVVLEOH FDXVH &RUUHFWLRQ

9DOXH 0HDQLQJ 9DOXH 0HDQLQJ

�� 1RUPDO FRP�
SOHWLRQ

�� 1RUPDO
FRPSOHWLRQ

��� ��� ���

�� /RFDO QRGH
HUURU

�� /RFDO QRGH
QRW LQFOXGHG
LQ QHWZRUN

&KHFN WKH
QHWZRUN VWD�
WXV RI WKH OR�
FDO QRGH

'LVFRQQHFWLRQ RI
RSWLFDO ILEHU FDEOH RU
/LQH 6HUYHU

&RQQHFW WKH RSWLFDO ILEHU FDEOH RU
/LQH 6HUYHU�

�� 7RNHQ WLPH
RXW

&KHFN WKH
QHWZRUN VWD�
WXV RI WKH OR�
FDO QRGH

'LVFRQQHFWLRQ RI
RSWLFDO ILEHU FDEOH RU
/LQH 6HUYHU

&RQQHFW WKH RSWLFDO ILEHU FDEOH RU
/LQH 6HUYHU�

�� 'HVLJQDWHG
QRGH HUURU

�� %XIIHU LV
EXV\

��� 7RR PDQ\ GDWD UH�
FHSWLRQV DW WKH GHV�
LJQDWHG QRGH

$OWHU WKH V\VWHP�

�� 5HVSRQVH
WLPH RXW

��� 0HVVDJH IUDPH
GDPDJHG E\ QRLVH

,QFUHDVH WKH QXPEHU RI UHWULHV�
&KHFN IRU QRLVH E\ FRQGXFWLQJ
WHVWV EHWZHHQ WZR QRGHV�

&KHFN FRQWURO
GDWD RI LQ�
VWUXFWLRQ

6KRUW UHVSRQVH
PRQLWRU WLPH

5HIHU WR 6HFWLRQ � DQG VHW D ODUJ�
HU UHVSRQVH PRQLWRU WLPH SDUDPH�
WHU�

�� &RQWUROOHU HU�
URU

�� 3& HUURU 3& RQ GHVLJ�
QDWHG QRGH

3& HUURU RQ GHVLJ�
QDWHG QRGH

5HIHU WR 2SHUDWLRQ 0DQXDO IRU WKH
3& DQG UHVWRUH WKH HUURU�

�� 8QLW QR� VHW�
WLQJ HUURU

8QLW QR� :URQJ XQLW QR� 5HIHU WR 6HFWLRQ � DQG VHW WKH
URWDU\ VZLWFK WR D XQLTXH XQLW QR�
ZLWKLQ WKH SHUPLVVLEOH UDQJH�

�� 6HWWLQJ UDQJH
HUURU

�� 8QGHILQHG
FRPPDQG

&RPPDQG
FRGH

:URQJ FRPPDQG
FRGH

8VH D SURSHU FRPPDQG FRGH�

�� 8QGHILQHG
SRUW QR�

3RUW QR� RI
6(1'�����
DQG
5(&9�����
LQVWUXFWLRQ

6(1'����� DQG
5(&9����� LQVWUXF�
WLRQV ZHUH QRW LV�
VXHG DW SRUW � LQ WKH
& PRGH�

,VVXH 6(1'����� DQG 5(&9�����
LQVWUXFWLRQV DW SRUW � LQ WKH &
PRGH�

�� 5RXWLQJ HUURU �� 5RXWLQJ
WDEOH HUURU

5RXWLQJ
WDEOHV

:URQJ QRGH DG�
GUHVV

5HIHU WR 6HFWLRQ � DQG VHW D SURS�
HU DGGUHVV RQ WKH URXWLQJ WDEOHV�

�� 1R URXWLQJ
WDEOHV

5RXWLQJ
WDEOHV

1R UHJLVWHUHG URXW�
LQJ WDEOH

5HIHU WR 6HFWLRQ � IRU VHWWLQJ FRU�
UHFW URXWLQJ WDEOH�

�� 5RXWLQJ
WDEOH ORJLF
HUURU

5RXWLQJ
WDEOHV

:URQJ QRGH DG�
GUHVV IRUPDW

5HIHU WR 6HFWLRQ � IRU VHWWLQJ FRU�
UHFW URXWLQJ WDEOHV�

�� 7RR PDQ\
UHOD\ SRLQWV

1HWZRUN FRQ�
ILJXUDWLRQ

'DWD H[FKDQJH EH�
\RQG WKUHH QHWZRUN
OHYHOV

$OWHU WKH QHWZRUN RU WKH URXWLQJ
WDEOHV VR WKDW GDWD FKDQJH LV DO�
ZD\V ZLWKLQ WKUHH OHYHOV�

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

0DLQ FRGH &RUUHFWLRQ3RVVLEOH FDXVH&KHFN SRLQW6XE�FRGH

9DOXH 0HDQLQJ9DOXH0HDQLQJ

�� &RPPDQG
IRUPDW HUURU

�� &RPPDQG
OHQJWK RYHU

&RPPDQG
GDWD

&RPPDQG OHQJWK LV
WRR ORQJ�

5HIHU WR 6HFWLRQ � DQG VHW SURSHU
FRPPDQG GDWD�

�� ,QVXIILFLHQW
FRPPDQG
OHQJWK

&RPPDQG
GDWD

6KRUW FRPPDQG
OHQJWK

5HIHU WR 6HFWLRQ � DQG VHW SURSHU
FRPPDQG GDWD�

�� :URQJ
LWHPV�GDWD

&RPPDQG
GDWD

'HVLJQDWHG QXPEHU
RI LWHPV GR QRW FRLQ�
FLGH ZLWK ZULWH GDWD�

'HVLJQDWH WKH QXPEHU RI LWHPV
DFFRUGLQJ WR WKH QXPEHU RI ZULWH
GDWD�

�� &RPPDQG
IRUPDW HUURU

&RPPDQG
GDWD

)RUPDW LV GLIIHUHQW� 5HIHU WR 6HFWLRQ � DQG VHW SURSHU
FRPPDQG GDWD�

�� +HDGHU HU�
URU

$SSOLFDWLRQ
KHDGHU

:URQJ DSSOLFDWLRQ
KHDGHU

5HIHU WR 6HFWLRQ � DQG GHVLJQDWH
D FRUUHFW DSSOLFDWLRQ KHDGHU�

�� 3DUDPHWHU HU�
URU

�� 1R DUHD
GHVLJQDWLRQ

3DUDPHWHU
FRGH LQ FRP�
PDQG GDWD

3DUDPHWHU FRGH
GRHV QRW LQFOXGH WKH
FRUUHVSRQGLQJ FRGH
RU QR H[SDQVLRQ '0
LV DYDLODEOH�

5HIHU WR 6HFWLRQ � DQG GHVLJQDWH
D FRUUHFW FRGH�

�� $FFHVV VL]H
HUURU

'HVLJQDWLRQ
RI DFFHVV VL]H
LQ FRPPDQG
GDWD

'HVLJQDWLRQ RI DF�
FHVV VL]H LV ZURQJ
RU WKH QXPEHU RI WKH
ILUVW ZRUG LV RGG
QXPEHUHG�

5HIHU WR 6HFWLRQ � DQG GHVLJQDWH
D FRUUHFW DFFHVV VL]H�

�� )LUVW ZRUG
GHVLJQDWLRQ
HUURU

)LUVW ZRUG LQ
FRPPDQG
GDWD

)LUVW ZRUG LQ DFFHVV
SURKLELW DUHD

'HVLJQDWH WKH ILUVW ZRUG LQ WKH
DUHD RWKHU WKDQ WKH DFFHVV SUR�
KLELW DUHD�

�� $GGUHVV
UDQJH RYHU

)LUVW ZRUG
DQG QXPEHU
RI LWHPV LQ
FRPPDQG
GDWD

/DVW DGGUHVV LQ DF�
FHVV SURKLELW DUHD

'HVLJQDWH WKH ILUVW ZRUG LQ WKH
DUHD RWKHU WKDQ WKH DFFHVV SUR�
KLELW DUHD�

�� 1R FRUUH�
VSRQGLQJ
SURJUDP QR�

3URJUDP QR�
LQ FRPPDQG
GDWD

1RQH[LVWLQJ SUR�
JUDP QR�

6HW HIIHFWLYH SURJUDP QXPEHUV�

�� ,WHP VL]H HU�
URU

&RPPDQG
GDWD

:URQJ VL]H RI LWHPV
LQ FRPPDQG GDWD

&KHFN WKH FRPPDQG GDWD FDUHIXO�
O\ DQG PDNH WKH GDWD DFFRUGLQJ WR
LW VL]H�

�$ 'DWD GXSOL�
FDWLRQ HUURU

&RPPDQG
GDWD

'XSOLFDWLRQ RI FRQ�
WHQWV RI FRPPDQG
GDWD

5HIHU WR 6HFWLRQ � DQG VHW SURSHU
FRPPDQG GDWD�

�% 5HVSRQVH
OHQJWK RYHU

1R� RI LWHPV
LQ FRPPDQG
GDWD

5HVSRQVH H[FHHG�
LQJ WKDQ PD[LPXP
SHUPLVVLEOH OHQJWK

5HIHU WR 6HFWLRQ � DQG GHVLJQDWH
WKH QXPEHU RI LWHPV LQ WKH FRP�
PDQG IRUPDW�

�& 3DUDPHWHU
HUURU

3DUDPHWHUV LQ
FRPPDQG
GDWD

3DUDPHWHUV DUH
ZURQJO\ VHW

'HVLJQDWH FRUUHFW SDUDPHWHUV LQ
WKH FRPPDQG GDWD�

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

0DLQ FRGH &RUUHFWLRQ3RVVLEOH FDXVH&KHFN SRLQW6XE�FRGH

9DOXH 0HDQLQJ9DOXH0HDQLQJ

�� 5HDGLQJ GLV�
DEOHG

�� 3URWHFWLRQ ��� 3URJUDP DUHD SUR�
WHFWHG

([HFXWH 352*5$0 $5($ 352�
7(&7 &/($5 DQG UHDG DJDLQ�

�� 1R WDEOH
UHJLVWHUHG

&RUUHVSRQG�
LQJ WDEOH

1R WDEOH 6HW WKH WDEOH�

7DEOH HUURU 6HW WKH WDEOH FRUUHFWO\�

�� 1R GDWD
VHDUFKHG

��� 1R GDWD FRUUH�
VSRQGLQJ WR VHDUFK�
LQJ GDWD

���

�� 1R FRUUH�
VSRQGLQJ
SURJUDP QR�

3URJUDP QR�
LQ FRPPDQG
GDWD

1RQH[LVWLQJ SUR�
JUDP QR�

6HW HIIHFWLYH SURJUDP QXPEHUV�

�� 1R FRUUH�
VSRQGLQJ
ILOH

)LOH QDPH
DQG ILOLQJ GH�
YLFH

1R FRUUHVSRQGLQJ
ILOH LQ GHVLJQDWHG ILO�
LQJ GHYLFH

5HFKHFN WKH ILOH QDPH�

�� &ROODWLRQ HU�
URU

&RQWHQWV RI
PHPRU\

1R FRUUHVSRQGLQJ
GDWD

5HZULWH WKH GDWD ZLWK FRUUHFW
GDWD�

�� :ULWLQJ GLV�
DEOHG

�� 5HDG RQO\ ��� 5HDG�RQO\ DUHD ,I ZULWLQJ SURWHFW LV 21� UHOHDVH LW
DQG ZULWH DJDLQ� <RX FDQQRW ZULWH
GDWD WR WKH UHDG�RQO\ DUHD�

�� 3URWHFWLRQ ��� 3URJUDP DUHD SUR�
WHFWHG

([HFXWH 352*5$0 $5($ 352�
7(&7 &/($5 DQG UHDG DJDLQ�

'DWD OLQN
WDEOH ZULWLQJ
GLVDEOHG

6\VWHP VHW�
WLQJ

:ULWLQJ LV GLVDEOHG
GXH WR GDWD OLQN
WDEOH DXWRPDWLF VHW�
WLQJ

&KDQJH WKH V\VWHP VHWWLQJ WR
GDWD OLQN WDEOH PDQXDO VHWWLQJ�

�� 5HJLVWUDWLRQ
GLVDEOHG

1R� RI ILOHV LQ
ILOLQJ GHYLFH

1R� RI ILOHV H[FHHG�
LQJ SHUPLVVLEOH
QXPEHU

'HOHWH XQQHFHVVDU\ ILOHV RU SUH�
SDUH DGGLWLRQDO PHPRU\ IRU WKH
ILOHV�

�� 1R FRUUH�
VSRQGLQJ
SURJUDP QR�

3URJUDP QR�
LQ FRPPDQG
GDWD

1RQH[LVWLQJ SUR�
JUDP QR�

6HW HIIHFWLYH SURJUDP QXPEHUV�

�� 1R FRUUH�
VSRQGLQJ
ILOH

��� 1R FRUUHVSRQGLQJ
ILOH LQ GHVLJQDWHG ILO�
LQJ GHYLFH

���

�� )LOH QDPH
GXSOLFDWLRQ

)LOH QDPH 6DPH QDPH ILOH H[�
LVWLQJ LQ GHVLJQDWHG
ILOLQJ GHYLFH

&KDQJH WKH ILOH QDPH DQG ZULWH
DJDLQ�

�� $OWHUQDWLRQ
GLVDEOHG

&RQWHQWV RI
PHPRU\

3HUPLVVLRQ GHQLHG
EHFDXVH HUURU ZRXOG
EH FDXVHG E\ DOWHU�
QDWLRQ

���

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

0DLQ FRGH &RUUHFWLRQ3RVVLEOH FDXVH&KHFN SRLQW6XE�FRGH

9DOXH 0HDQLQJ9DOXH0HDQLQJ

�� 0RGH GLIIHU�
HQFH

�� $OUHDG\ H[�
HFXWLQJ

��� 'LIIHUHQW PRGH &KHFN WKH PRGH

'DWD OLQN
DFWLYDWHG

'DWD OLQN VWD�
WXV

([HFXWLRQ GLVDEOHG
GXH WR DFWLYH GDWD
OLQN

&KHFN WKH GDWD OLQN VWDWXV�

�� 'DWD OLQN LQ�
DFWLYH

��� 'LIIHUHQW PRGH &KHFN WKH PRGH

'DWD OLQN LQ�
DFWLYH

'DWD OLQN VWD�
WXV

([HFXWLRQ GLVDEOHG
GXH WR LQDFWLYH GDWD
OLQN

&KHFN WKH GDWD OLQN VWDWXV�

�� 'LIIHUHQW 3&
PRGH

��� 'LIIHUHQW FRPPDQG
PRGH

&KHFN WKH RSHUDWLQJ PRGH RI WKH
3&�

�� 'LIIHUHQW 3&
PRGH

��� 'LIIHUHQW FRPPDQG
PRGH

&KHFN WKH RSHUDWLQJ PRGH RI WKH
3&�

�� 'LIIHUHQW 3&
PRGH

��� 'LIIHUHQW FRPPDQG
PRGH

&KHFN WKH RSHUDWLQJ PRGH RI WKH
3&�

�� 'LIIHUHQW 3&
PRGH

��� 'LIIHUHQW FRPPDQG
PRGH

&KHFN WKH RSHUDWLQJ PRGH RI WKH
3&�

�� &RUUH�
VSRQGLQJ
QRGH LV QRW
0DVWHU

6\VWHP VHW�
WLQJ

&RUUHVSRQGLQJ QRGH
LV QRW 0DVWHU

'HVLJQDWH WKH QRGH DV WKH 0DV�
WHU�

�� 1R VWHS H[�
HFXWHG

��� 'LIIHUHQW FRPPDQG
PRGH

&KHFN WKH VWDWXV RI WKH VWHS�

�� 1R FRUUH�
VSRQGLQJ XQLW

�� 1R ILOLQJ GH�
YLFH

&RQILJXUDWLRQ
RI FRUUH�
VSRQGLQJ 8QLW

1R PHPRU\ DV D ILO�
LQJ GHYLFH

,QVWDOO WKH PHPRU\ �ILOLQJ GHYLFH��

�� 1R FRUUH�
VSRQGLQJ
PHPRU\

��� 1R ILOH PHPRU\ ,QVWDOO WKH ILOH PHPRU\�

�� 1R FORFN ��� 1R FORFN LQVWDOOHG &KHFN WKH PRGHO�

�� 6WDUW�6WRS
GLVDEOHG

�� 1R GDWD OLQN
WDEOH UHJLV�
WHUHG

'DWD OLQN
WDEOH

1R GDWD OLQN WDEOH
UHJLVWHUHG

5HIHU WR 6HFWLRQ � DQG PDNH D
GDWD OLQN WDEOH�

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

0DLQ FRGH &RUUHFWLRQ3RVVLEOH FDXVH&KHFN SRLQW6XE�FRGH

9DOXH 0HDQLQJ9DOXH0HDQLQJ

�� 8QLW HUURU �� 3DULW\�
&KHFNVXP
HUURU

&RQWHQWV RI
FRUUHVSRQG�
LQJ PHPRU\

(UURU LQ FRQWHQWV RI
PHPRU\

7UDQVPLW WKH FRUUHFW GDWD WR WKH
PHPRU\�

�� ,�2 VHWWLQJ
HUURU

&RQILJXUDWLRQ
RI ,�2 8QLW

'LIIHUHQFH LQ FRQILJ�
XUDWLRQ EHWZHHQ
UHJLVWHUHG ,�2 DQG
DFWXDO ,�2

8VH WKH UHJLVWHUHG ,�2 FRQILJXUD�
WLRQ RU PDNH WKH ,�2 WDEOH DJDLQ�

�� ,�2 SRLQWV
RYHU

,�2 SRLQWV
UHJLVWHUHG LQ
,�2 WDEOH

5HJLVWHUHG ,�2
SRLQWV DQG UHPRWH ,�
2 SRLQWV H[FHHGLQJ
SHUPLVVLEOH UDQJH

$OWHU WKH FRQWHQWV VR WKDW WKH UHJ�
LVWHUHG ,�2 SRLQWV ZLOO EH ZLWKLQ WKH
SHUPLVVLEOH UDQJH�

�� &38 EXV HU�
URU

&38 EXV OLQH 'DWD WUDQVPLVVLRQ
HUURU EHWZHHQ &38
DQG &38 %XV 8QLW

0DNH VXUH WKDW WKH 8QLWV DQG
FDEOHV DUH FRQQHFWHG FRUUHFWO\
DQG H[HFXWH (5525 &/($5�

�� ,�2 GXSOLFD�
WLRQ HUURU

6\VWHP VHW�
WLQJV� UDFN
QR�� XQLW QR��
DQG ,�2 DOOR�
FDWLRQV

'XSOLFDWHG QXPEHUV 6HW VR WKDW WKH QXPEHUV ZLOO QRW
EH GXSOLFDWHG�

�� ,�2 EXV HU�
URU

,�2 EXV OLQH 'DWD WUDQVPLVVLRQ
HUURU EHWZHHQ &38
DQG ,�2 XQLW

0DNH VXUH WKDW WKH 8QLWV DQG
FDEOHV DUH FRQQHFWHG FRUUHFWO\
DQG H[HFXWH (5525 &/($5�

�� 6<60$&
%86�� HUURU

6<60$&
%86�� WUDQV�
PLVVLRQ SDWK

6<60$& %86��
GDWD WUDQVPLVVLRQ
HUURU

0DNH VXUH WKDW WKH 8QLWV DQG
FDEOHV DUH FRQQHFWHG FRUUHFWO\
DQG H[HFXWH (5525 &/($5�

�$ &38 %XV
8QLW HUURU

&38 %XV 8QLW
WUDQVPLVVLRQ
SDWK

&38 %XV 8QLW GDWD
WUDQVPLVVLRQ HUURU

0DNH VXUH WKDW WKH 8QLWV DQG
FDEOHV DUH FRQQHFWHG FRUUHFWO\
DQG H[HFXWH (5525 &/($5�

�' 6<60$&
%86 QR� GX�
SOLFDWLRQ

7UDQVPLVVLRQ
,�2 XQLW QR�

5HPRWH RSWLFDO GX�
SOLFDWLRQ

&KDQJH WKH ,�2 8QLW QXPEHUV WKDW
KDYH EHHQ GXSOLFDWHG�

�) 0HPRU\ HU�
URU

&RQGLWLRQ RI
PHPRU\

(UURU FDXVHG E\ LQ�
WHUQDO PHPRU\�
PHPRU\ FDUG� RU ([�
SDQVLRQ '0 8QLW
WHVW

:ULWH WKH FRUUHFW GDWD WR WKH LQWHU�
QDO PHPRU\ RU ([SDQVLRQ '0
8QLW DJDLQ� ,I \RX KDYH EHHQ XVLQJ
D PHPRU\ FDUG RU ([SDQVLRQ '0
8QLW DV D ILOLQJ GHYLFH� WKLV FRGH
ZLOO UHWXUQ LI WKH ILOH GDWD LV GDP�
DJHG� )RUPDW WKH ([SDQVLRQ '0
LQ WKLV FDVH� ,I WKH HUURU FDQQRW EH
FOHDUHG� FKDQJH WKH PHPRU\ XQLW
IRU D QHZ RQH�

�� 1R 6<6�
0$& %86
WHUPLQDWRU

��� 1R WHUPLQDWRU GHVLJ�
QDWHG

'HVLJQDWH WKH WHUPLQDWRU�

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

0DLQ FRGH &RUUHFWLRQ3RVVLEOH FDXVH&KHFN SRLQW6XE�FRGH

9DOXH 0HDQLQJ9DOXH0HDQLQJ

�� &RPPDQG HU�
URU

�� ([HFXWLQJ
3527(&7
&/($5

3URWHFWLRQ LQ
SURJUDP DUHD

1R SURWHFWLRQ EHLQJ
H[HFXWHG

1R QHHG WR H[HFXWH 3527(&7
&/($5 EHFDXVH QR SURWHFWLRQ LV
EHLQJ H[HFXWHG LQ WKH SURJUDP
DUHD�

�� 3DVVZRUG
QRW FRLQFLGH

��� 'HVLJQDWHG SDVV�
ZRUG GRHV QRW FRLQ�
FLGH ZLWK UHJLVWHUHG
RQH

'HVLJQDWH WKH UHJLVWHUHG SDVV�
ZRUG�

�� 3URWHFWLRQ ��� 3URWHFWLRQ ([HFXWH 352*5$0 $5($ 352�
7(&7 &/($5 DQG UHDG DJDLQ�

�� 6HUYLFH EH�
LQJ H[�
HFXWHG

��� 6HUYLFH EHLQJ H[�
HFXWHG

([HFXWH WKH FRPPDQG DJDLQ DIWHU
SUHVHQW VHUYLFH H[HFXWLRQ LV RYHU
RU LQWHUUXSW WKH VHUYLFH H[HFXWLRQ�

�� 1R VHUYLFH ��� 1R VHUYLFH EHLQJ
H[HFXWHG

([HFXWH WKH FRUUHVSRQGLQJ VHU�
YLFH DV UHTXLUHG�

�� 1R H[HFX�
WLRQ ULJKW

/1. LQGLFDWRU
RI 8QLW

1R H[HFXWLRQ ULJKW
KHOG

7KH ORFDO QRGH LV QRW SDUWLFLSDWLQJ
LQ WKH GDWD OLQN� ([HFXWH IURP D
QRGH WKDW LV SDUWLFLSDWLQJ LQ WKH
GDWD OLQN�

�� 1R HQYLURQ�
PHQW VHW

6HWWLQJ EHIRUH
H[HFXWLRQ

1R VHWWLQJ EHIRUH
H[HFXWLRQ RI VHUYLFH

6HW WKH QHFHVVDU\�

�$ 'HVLJQDWHG
QXPEHU GH�
ILQHG

$FWLRQ DQG
WUDQVLWLRQ QR�
RI SURJUDP
VWRUHG LQ SUR�
JUDP DUHD

$WWHPSWHG WR UHJLV�
WHU ZLWK WKH QXPEHU
DOUHDG\ XVHG�

8VH D GLIIHUHQW QXPEHU�

�% (5525
&/($5 GLV�
DEOHG

(UURU WKDW \RX
WULHG WR FOHDU

&DXVH RI HUURU KDV
QRW EHHQ VROYHG�

6ROYH WKH FDXVH RI WKH HUURU DQG
H[HFXWH (5525 &/($5�

�� $FFHVV FRQ�
WURO HUURU

�� 1R DFFHVV
ULJKW

��� $FFHVV ULJKW KHOG E\
DQRWKHU QRGH�
&966 RQ DQRWKHU
QRGH H[HFXWLQJ 6)&
RQOLQH HGLW� RU
DQRWKHU QRGH LVVX�
LQJ $&&(66
5,*+7 $&48,5(
RU $&&(66 5,*+7
)25&(' $&�
48,5(�

([HFXWH WKH FRPPDQG DJDLQ DIWHU
WKH DFFHVV ULJKW LV UHOHDVHG� ,I \RX
H[HFXWH $&&(66 5,*+7
)25&(' $&48,5( RU $&&(66
5,*+7 5(/($6(� \RX FDQ H[�
HFXWH WKH FRPPDQG� ,Q WKLV FDVH�
KRZHYHU� WKH QRGH WKDW KDV KDG
WKH DFFHVV ULJKW PD\ KDYH DQ HU�
URU�

(UURU 3URFHVVLQJ DQG &RUUHFWLRQ 6HFWLRQ ���



���

��� 7URXEOHVKRRWLQJ )ORZFKDUWV
:KHQ DQ XQNQRZQ HUURU DULVHV� XVH WKH IROORZLQJ WURXEOHVKRRWLQJ IORZFKDUWV WR
LGHQWLI\ DQG FRUUHFW WKH SUREOHP�

����� 1HWZRUN 'LVDEOHG
,I WKH QHWZRUN WKDW \RX FRQVWUXFWHG GRHV QRW ZRUN� IROORZ WKH SURFHGXUHV VKRZQ
LQ WKH IROORZLQJ IORZFKDUW�

$UH PRXQWLQJ
VFUHZV RI 6<60$&
1(7 /LQN 8QLW WLJKWO\

VHFXUHG"

6XSSO\ SRZHU WR
3&�

,V 581 LQGLFDWRU OLW"
,V 6<60$& 1(7
/LQN 8QLW PRXQWHG

SURSHUO\"

0RXQW 6<60$&
1(7 /LQN 8QLW
SURSHUO\�

,V (55 LQGLFDWRU OLW"

,V QRGH DGGUHVV
VHWWLQJ FRUUHFW"

,V XQLW QR� VHWWLQJ
FRUUHFW"

6HFXUHO\ WLJKWHQ
PRXQWLQJ VFUHZV�

5HSODFH 6<60$&

1(7 /LQN 8QLW ZLWK

D QHZ RQH�

6HW QRGH DGGUHVV
FRUUHFWO\�

6HW XQLW QR� FRU�
UHFWO\�

0DNH ,�2 WDEOH�

7R $ RQ WKH QH[W
SDJH�

1R<HV

1R <HV

1R

<HV

<HV

<HV

<HV

1R

<HV

1R

1R

1R

,V SRZHU VXSSOLHG WR
3&"

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���



���

5HSODFH 6<60$&
1(7 /LQN 8QLW RU
3& ZLWK D QHZ
RQH�

+DV 3& ZDWFKGRJ
WLPHU HUURU RFFXUUHG"

,V 8QLW (UURU )ODJ 21"
+DV &38 EXV PRQLWRU
WLPH RXW RFFXUUHG"

+DV V\VWHP VHWWLQJ
HUURU RFFXUUHG"

+DV URXWLQJ WDEOH
HUURU RFFXUUHG"

,V VZLWFK IRU WHVW
EHWZHHQ WZR
QRGHV 21"

6HFXUHO\ WLJKWHQ
PRXQWLQJ VFUHZV�

5HSODFH 6<60$&

1(7 /LQN 8QLW ZLWK

D QHZ RQH�

6HW QRGH DGGUHVV
FRUUHFWO\�

6HW WKH WHVW VWDUW VZLWFK WR 2))�

5HSODFH 6<60$& 1(7 /LQN 8QLW ZLWK D QHZ RQH�

,V (55 LQGLFDWRU /LW"

$

$UH 1&' DQG %&'
LQGLFDWRUV OLW"

,V SRZHU VXSSOLHG WR
/LQH 6HUYHU"

,V RSWLFDO ILEHU
FDEOH EURNHQ"

,V SRZHU VXSSOLHG
WR DOO QRGHV"

5HSODFH 6<60$& 1(7 /LQN 8QLW ZLWK D QHZ RQH�

6HW WKH WHVW VWDUW VZLWFK WR 2))�

5HSODFH EURNHQ RSWLFDO ILEHU FDEOH ZLWK D QHZ RQH DQG
FRQQHFW LW SURSHUO\�

6XSSO\ SRZHU WR DOO QRGHV�

1R

<HV

1R

<HV

1R

<HV

<HV

<HV

1R

<HV

1R

1R

1R

<HV

1R

<HV

1R

1R

<HV

<HV

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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����� 1R 'DWD /LQN $FWLYDWHG �0DVWHU�
,I \RX FDQQRW VWDUW WKH GDWD OLQN IURP WKH QRGH RQ ZKLFK WKH 0DVWHU LV ORFDWHG�
IROORZLQJ WKH SURFHGXUHV VKRZQ LQ WKH IROORZLQJ IORZFKDUW�

,V GDWD OLQN VWDUW
VZLWFK VHW WR 2))"

,V ORFDO QRGH GHVLJ�
QDWHG DV 0DVWHU"

'HVLJQDWH ORFDO QRGH DV 0DVWHU�

,V /1. LQGLFDWRU OLW"

5HSODFH 6<60$& 1(7 /LQN 8QLW ZLWK D QHZ RQH�

,V /1. LQGLFDWRU IODVK�
LQJ"

,V RSWLFDO ILEHU FDEOH
EURNHQ"

5HSODFH 6<60$& 1(7 /LQN 8QLW ZLWK D QHZ RQH�

6HW GDWD OLQN WDEOH FRUUHFWO\�

5HSODFH RSWLFDO ILEHU FDEOH ZLWK D QHZ RQH DQG
FRQQHFW LW SURSHUO\�

,V ORFDO QRGH GHVLJ�
QDWHG DV 0DVWHU"

6HW GDWD OLQN VWDUW VZLWFK WR 21�

1R<HV

1R

<HV

<HV

<HV

1R

<HV

<HV

1R

1R

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���



���

����� 'DWD /LQN 3DUWLFLSDWLRQ 'HQLHG �6ODYH�

,I D 6ODYH FDQQRW SDUWLFLSDWH LQ WKH GDWD OLQN� WURXEOHVKRRW WKH SUREOHP ZLWK WKH
IROORZLQJ FKDUW�

,V 0DVWHU·V GDWD OLQN
VWDUW VZLWFK VHW WR

2))"

6HW 0DVWHU·V GDWD OLQN VWDUW VZLWFK WR 21�

,V /1. LQGLFDWRU OLW"

5HSODFH 6<60$& 1(7 /LQN 8QLW ZLWK D QHZ RQH�

,V /1. LQGLFDWRU IODVK�
LQJ"

,V RSWLFDO ILEHU FDEOH
EURNHQ"

5HSODFH 6<60$& 1(7 /LQN 8QLW ZLWK D QHZ RQH�

5HSODFH RSWLFDO ILEHU FDEOH ZLWK D QHZ RQH DQG
FRQQHFW LW SURSHUO\�

+DV GDWD OLQN DUHD RI
ORFDO QRGH EHHQ FRU�
UHFWO\ VHW E\ 0DVWHU"

6XSSO\ SRZHU WR 0DVWHU�,V SRZHU VXSSOLHG WR
0DVWHU"

'RHV 0DVWHU·V GDWD
OLQN WDEOH LQFOXGH ORFDO

QRGH"

,V ORFDO QRGH GHVLJ�
QDWHG DV 6ODYH"

$PHQG 0DVWHU·V GDWD OLQN WDEOH

'HVLJQDWH ORFDO QRGH DV 6ODYH�

,V WUDQVPLVVLRQ GHOD\
WLPH ORQJ HQRXJK"

,QFUHDVH 0DVWHU·V WUDQVPLVVLRQ GHOD\ WLPH�

6HW 0DVWHU·V GDWD OLQN WDEOH FRUUHFWO\�

1R

<HV

1R

<HV

<HV

<HV

<HV

<HV

1R

1R

1R

1R

<HV

<HV

1R

<HV

1R

7URXEOHVKRRWLQJ )ORZFKDUWV 6HFWLRQ ���
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6(&7,21 �
0DLQWHQDQFH DQG ,QVSHFWLRQ

7KLV VHFWLRQ GHVFULEHV WKH EDVLF KDUGZDUH LQVSHFWLRQ DQG PDLQWHQDQFH SURFHGXUHV IRU WKH 6<60$& 1(7 /LQN 6\VWHP�

��� 0DLQWHQDQFH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HSODFLQJ 6<60$& 1(7 /LQN 8QLWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HSODFLQJ 3&V ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVSHFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVSHFWLRQ 3RLQWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1HFHVVDU\ 7RROV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� 0DLQWHQDQFH
,I DQ\ RI WKH 6<60$&1(7 /LQN8QLWV LQ WKH QHWZRUN LV GHIHFWLYH� LW ZLOO DGYHUVHO\
DIIHFW WKH SHUIRUPDQFH RI WKH QHWZRUN� :KHQ WKHUH LV D GHIHFWLYH 8QLW� UHSODFH LW
SURPSWO\� :H UHFRPPHQG \RX NHHS VSDUH 6<60$& 1(7 /LQN 8QLWV RQ KDQG WR
PLQLPL]H V\VWHP GRZQWLPH LQ WKH HYHQW RI IDLOXUH�

����� 5HSODFLQJ 6<60$& 1(7 /LQN 8QLWV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ UHSODFLQJ GHIHFWLYH 8QLWV�
� &KHFN ILUVW IRU IDXOW\ FRQQHFWLRQV� 5HPRYH WKH 8QLW DQG ZLSH WKH FRQQHFWRU
SLQV ZLWK D FOHDQ� DOO�FRWWRQ FORWK PRLVWHQHG ZLWK LQGXVWULDO DOFRKRO DQG WHVW WKH
6\VWHP DJDLQ EHIRUH SURFHHGLQJ�

� 7XUQ SRZHU RII EHIRUH UHSODFLQJ WKH 8QLW�
�:KHQ \RX KDYH UHSODFHG WKH 8QLW� PDNH VXUH WKDW WKH QHZ 8QLW LV IXQFWLRQLQJ
SURSHUO\� 7KH SUREOHP PD\ QRW KDYH EHHQ ZLWK WKH 8QLW�

�:KHQ UHWXUQLQJ D GHIHFWLYH 8QLW 20521� HQFORVH D GHWDLOHG ZULWWHQ GHVFULS�
WLRQ RI WKH SUREOHP�

����� 5HSODFLQJ 3&V
:KHQ \RX UHSODFH D 3&� EH VXUH WR WUDQVIHU WKH IROORZLQJ SDUDPHWHUV WR WKH QHZ
3&� 7KHVH SDUDPHWHUV DUH VWRUHG LQ WKH &38·V ((3520�
� 5RXWLQJ WDEOHV
� 'DWD OLQN WDEOHV
� 6\VWHP SDUDPHWHUV

5RXWLQJ 7DEOHV :KHQ \RX KDYH EHHQ XVLQJ URXWLQJ WDEOHV� \RX ZLOO QHHG WR VHW WKHP LQ WKH QHZ
3&�

'DWD /LQN 7DEOHV :KHQ GDWD OLQN WDEOHV KDYH EHHQ PDQXDOO\ VHW� \RX ZLOO QHHG WR VHW WKHQ LQ WKH
QHZ 3& EHIRUH WKH GDWD OLQNV FDQ EH DFWLYDWHG�

6\VWHP 3DUDPHWHUV 6HW WKH V\VWHP SDUDPHWHUV DJDLQ ZKHQ \RX KDYH UHSODFHG WKH 3&�

��� ,QVSHFWLRQ
5HJXODU LQVSHFWLRQV DQG DSSURSULDWH PDLQWHQDQFH DUH HVVHQWLDO WR HQVXUH WKH
IXOO OLIH RI \RXU 6<60$& 1(7 /LQN 8QLW�

����� ,QVSHFWLRQ 3RLQWV
6HPLFRQGXFWRU HOHPHQWV DUH HPSOR\HG DV PDLQ FRPSRQHQWV RI WKH 1HW /LQN
8QLW� 6HPLFRQGXFWRUV DUH� KRZHYHU� VXEMHFW WR GHWHULRUDWLRQ XQGHU VHYHUH HQYL�
URQPHQWDO FRQGLWLRQV DQG VKRXOG EH LQVSHFWHG SHULRGLFDOO\� 7KH VWDQGDUG LQ�
VSHFWLRQ F\FOH LV VL[ PRQWKV WR RQH \HDU� 7KH IUHTXHQF\ RI LQVSHFWLRQ VKRXOG EH
LQFUHDVHG LI QHFHVVDU\�
,I FRQGLWLRQV DUH IRXQG WR EH RXWVLGH WKH FULWHULD VKRZQ LQ WKH IROORZLQJ WDEOH� WKH
QHFHVVDU\ FRUUHFWLRQV VKRXOG EH PDGH VR WKDW WKH FULWHULD DUH PHW�

,WHP &RQWHQWV &ULWHULD

(QYLURQPHQWDO FRQGLWLRQV $PELHQW WHPSHUDWXUH LQ FRQWURO SDQHO �� WR ���&

+XPLGLW\ ��� WR ��� ZLWKRXW FRQGHQVDWLRQ

'XVW 0XVW EH UHODWLYHO\ GXVW�IUHH

0RXQWLQJ 6<60$& 1(7 /LQN 8QLW ILUPO\ VHFXUHG" 0RXQWLQJ VFUHZV PXVW QRW EH ORRVH�

&RQQHFWLQJ FDEOHV VHFXUHO\ FRQQHFWHG" 0RXQWLQJ VFUHZV PXVW QRW EH ORRVH�

&DEOHV ILUPO\ VHFXUHG" 0RXQWLQJ VFUHZV PXVW QRW EH ORRVH�

&DEOHV QRW ZRUQ 0XVW EH DSSDUHQWO\ LQ JRRG FRQGLWLRQ

,QVSHFWLRQ 6HFWLRQ ���



���

����� 1HFHVVDU\ 7RROV
<RX QHHG WR SUHSDUH WKH IROORZLQJ WRROV�

$OZD\V 5HTXLUHG 3KLOOLSV VFUHZGULYHU� IODW�EODGH VFUHZGULYHU
9ROW�RKP�PLOOLDPPHWHU
,QGXVWULDO DOFRKRO
$OO�FRWWRQ FORWK

2FFDVLRQDOO\ 5HTXLUHG 6\QFKURVFRSH
3HQ�ZULWLQJ RVFLOORJUDSK
7KHUPRPHWHU
+\GURVFRSH

,QVSHFWLRQ 6HFWLRQ ���



���

6(&7,21 �
6\VWHPV &RPELQLQJ &�VHULHV DQG &9�VHULHV 3&V

7KLV VHFWLRQ GHVFULEHV SURFHGXUHV UHTXLUHG IRU 6<60$& 1(7 /LQN 6\VWHPV WKDW FRPELQH &�VHULHV DQG &9�VHULHV 3&V� LQ�
FOXGLQJ WKH &�PRGH FRPPDQGV WKDW DUH XVHG LQ VXFK 6\VWHPV�

��� 2YHUYLHZ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPELQLQJ 0RGHV RQ 3&V ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1HWZRUNV &RPELQLQJ &�VHULHV DQG &9�VHULHV 3&V ���� � � � � � � � � � � � � � � � � � � � � � � �

��� %ULGJLQJ $FURVV 3&V ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD $UHDV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6\VWHP &RQILJXUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6SHFLILFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN $UHDV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWDJUDP 6HUYLFHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2YHUYLHZ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& 1HWZRUN ,QVWUXFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &�PRGH &RPPDQG )RUPDW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &�PRGH &RPPDQG /LVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &�PRGH &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,5 $5($ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,5 $5($ :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /5 $5($ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /5 $5($ :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +5 $5($ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +5 $5($ :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7& 39 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7& 39 :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &203/(7,21 )/$* 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '0 $5($ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '0 $5($ :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 67$786 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 67$786 :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (5525 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ )25&( 6(7�5(6(7 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ )25&(' 6(7�5(6(7 &$1&(/ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 352*5$0 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 352*5$0:5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,�2 7$%/( 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,�2 7$%/( *(1(5$7,21 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ $5 $5($ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ $5 $5($ :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. 67$786 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. 7$%/( 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. 7$%/( :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. 67$57 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ /,1. 6723 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5287,1* 7$%/( :5,7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5287,1* 7$%/( 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7(67 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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������ ,1,7,$/,=( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1$0( 6(7 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1$0( '(/(7( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1$0( 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7,0( '$7$ 6(7 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ 75$160,7 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '$7$ 5($' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &�0RGH 5HVSRQVH &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 2YHUYLHZ
$ QHWZRUN FDQ LQFOXGH ERWK &�VHULHV 6<60$& 1(7 /LQN 8QLWV �PRXQWHG WR
&�VHULHV 3&V� DQG &9�VHULHV 6<60$& 1(7 /LQN 8QLWV �PRXQWHG WR WKH &9�VH�
ULHV 3&V� VR WKDW WKHVH 3&V FDQ H[FKDQJH GDWD ZLWK RQH DQRWKHU�

&RPPDQG 0RGHV $ &9�VHULHV 6<60$& 1(7 /LQN 8QLW FDQ EH XVHG LQ HLWKHU RI WKH IROORZLQJ WZR
PRGHV� 7KH &�PRGH HQDEOHV LW WR FRPPXQLFDWH ZLWK &�VHULHV 6<60$& 1(7
/LQN 8QLWV RQ WKH VDPH QHWZRUN�

&9�PRGH
8VHG E\ QHWZRUNV WKDW LQFOXGH RQO\ &9�VHULHV 3&V� &RPPXQLFDWLRQV DUH QRW
SRVVLEOH ZLWK &�VHULHV 3&V LQ WKLV PRGH�

&�PRGH
8VHG E\ QHWZRUNV WKDW LQFOXGH ERWK &9�VHULHV DQG &�VHULHV 3&V� 7KH &9�VHULHV
3&V DQG WKH &�VHULHV 3&V FDQ H[FKDQJH GDWD LQ WKH &�PRGH XVLQJ
6(1'�������� DQG 5(&9�������� LQVWUXFWLRQV� 7KH 8QLWV PXVW EH VHW WR
&�PRGH LQ WKH FRPPXQLFDWLRQV XQLW VHWWLQJV�

6HWWLQJV 8VH WKH ,%0 3&�$7 FRPSDWLEOH FRPSXWHU WR VHW WKH GDWDJUDP PHVVDJH VSHFLIL�
FDWLRQV RI WKH FRPPXQLFDWLRQV XQLW VHWWLQJV WR &�PRGH� 5HVWDUW WKH 8QLW RU WKH
3& DIWHU FKDQJLQJ WKH PRGH�

1RWH 7KH FRPPDQG DQG UHVSRQVH DSSOLFDWLRQ KHDGHUV� ZKLFK DUH PDGH DXWRPDWLFDO�
O\ E\ WKH 6<60$&1(7 /LQN 8QLW� LQ WKH &9�PRGH DUH GLIIHUHQW IURP WKRVH LQ WKH
&�PRGH� %H VXUH WR XVH WKH FRUUHFW DSSOLFDWLRQ KHDGHU IRU GDWD H[FKDQJH EH�
WZHHQ WKH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV DQG 3&V�

����� &RPELQLQJ 0RGHV RQ 3&V
$ VLQJOH 3& VXSSRUWV XS WR IRXU 6<60$& 1(7 /LQN 8QLWV� HDFK RI ZKLFK FDQ EH
LQ HLWKHU WKH &9�PRGH RU &�PRGH�

$OO 8QLWV LQ &�PRGH

617 617 &38 36

3&

6<60$& 1(7
/LQN 6\VWHP �

6<60$& 1(7
/LQN 6\VWHP �

&�PRGH&�PRGH

36� 3RZHU 6XSSO\ 8QLW

&38� &9�VHULHV &38

617� 6<60$& 1(7 /LQN 8QLW

8QLWV LQ %RWK &�PRGH RU &9�PRGH

617 617 &38 36

3&

6<60$& 1(7
/LQN 6\VWHP �

6<60$& 1(7
/LQN 6\VWHP �

&�PRGH&�PRGH

36� 3RZHU 6XSSO\ 8QLW

&38� &9�VHULHV &38

617� 6<60$& 1(7 /LQN 8QLW

2YHUYLHZ 6HFWLRQ ���
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����� 1HWZRUNV &RPELQLQJ &�VHULHV DQG &9�VHULHV 3&V
7KH QHWZRUN H[DPSOH VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQV LQFOXGH ERWK &�VHULHV
DQG &9�VHULHV 3&V� 7KH QHWZRUN FDQ LQFOXGH D VLQJOH /LQH 6HUYHU DQG ���
QRGHV �3&V DQG ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV� FRQQHFWHG ZLWK WZR�FRUH
RSWLFDO ILEHU FDEOH�

16%
617
�&9�

3&
�&9�

617
�&�

3&
�&�

168

16%16%

)$
FRPSXWHU

/LQH
6HUYHU

+RVW
FRPSXWHU

)$
FRPSXWHU

)$
FRPSXWHU

617� 6<60$& 1(7 /LQN 8QLW
16%� 1HWZRUN 6XSSRUW %RDUG
168� 1HWZRUN 6HUYLFH 8QLW
&9� &9�VHULHV 3&
&� &�VHULHV 3&

1HWZRUN ZLWK 3&V LQ &�PRGH

,Q WKH DERYH V\VWHP� GDWD H[FKDQJH LV SRVVLEOH LQ WKH IROORZLQJ FRPELQDWLRQV�

)$ FRPSXWHU

)$ FRPSXWHU

&�VHULHV 3&

&�VHULHV 3&

&�VHULHV 3&
�LQ & PRGH�

&�VHULHV 3&
�LQ & PRGH�

���� &�PRGH FRPPDQGV
���� 6(1'���������
5(&9�������� FRPPDQGV� WHVWV

���

���

1HWZRUN ZLWK 3&V LQ &�PRGH

2YHUYLHZ 6HFWLRQ ���
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7KHUH DUH WKUHH NLQGV RIPXOWLSOH QHWZRUN FRQILJXUDWLRQ� ZKLFK YDU\ZLWK WKH FRP�
PDQG PRGHV DQG QHWZRUN FRQQHFWLRQV� 7KH IROORZLQJ LV DQ H[DPSOH RI RQH QHW�
ZRUN FRQQHFWHG WR DQRWKHU LQ &�PRGH� $ QHWZRUN FDQ FRQQHFW XS WR �� QHWZRUNV
LQ &�PRGH�

617
�&9�

3&
�&9�

617
�&�

3&
�&�

16%16%

617
�&9�

617
�&�

3&
�&�

16%

617
�&�

3&
�&�

617
�&9�

3&
�&9�

16%

168/LQH
6HUYHU

+RVW
FRPSXWHU

)$
FRPSXWHU

1HWZRUN ZLWK 3&V LQ &�PRGH

1HWZRUN ZLWK 3&V LQ &�PRGH

/LQH
6HUYHU

617� 6<60$& 1(7 /LQN 8QLW
16%� 1HWZRUN 6XSSRUW %RDUG
168� 1HWZRUN 6HUYLFH 8QLW
&9� &9�VHULHV 3&
&� &�VHULHV 3&

)$
FRPSXWHU

)$
FRPSXWHU

)$
FRPSXWHU

,Q WKH DERYH V\VWHP� GDWD H[FKDQJH LV SRVVLEOH LQ WKH IROORZLQJ FRPELQDWLRQV�
'DWD FDQQRW EH H[FKDQJHG EHWZHHQ WKH WZR QHWZRUNV EHFDXVH 3& FDQQRW
EULGJH WZR QHWZRUNV VHW IRU &�PRGH RSHUDWLRQ�

)$ FRPSXWHU

)$ FRPSXWHU

&�VHULHV 3&

&�VHULHV 3&

&�VHULHV 3&
�LQ & PRGH�

&�VHULHV 3&
�LQ & PRGH�

)$ FRPSXWHU

)$ FRPSXWHU

&�VHULHV 3&
�LQ & PRGH�

&�VHULHV 3&
�LQ & PRGH�

&�VHULHV 3&

&�VHULHV 3&

1HWZRUN ZLWK 3&V LQ &�PRGH 1HWZRUN ZLWK 3&V LQ &�PRGH

1RWH 3&V FDQQRW EULGJH QHWZRUNV LQ WKH &�PRGH�

,QWHUFRQQHFWHG 1HWZRUNV

2YHUYLHZ 6HFWLRQ ���
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7KH IROORZLQJ LV DQ H[DPSOH RI D QHWZRUN LQ WKH &�PRGH FRQQHFWHG WR DQRWKHU
WKDW LV LQ WKH &9�PRGH� $ QHWZRUN LQ WKH &�PRGH FDQ FRQQHFW XS WR �� QHWZRUNV
LQ WKH &9�PRGH�

617
�&9�

3&
�&9�

617
�&�

3&
�&�

16%16%

617
�&9�

617
�&9�

3&
�&9�

16%

617
�&9�

3&
�&9�

617
�&9�

3&
�&9�

16%

168/LQH
6HUYHU

+RVW
FRPSXWHU

)$
FRPSXWHU

1HWZRUN ZLWK 3&V LQ &�PRGH

1HWZRUN ZLWK 3&V LQ &9�PRGH

/LQH
6HUYHU

617� 6<60$& 1(7 /LQN 8QLW
16%� 1HWZRUN 6XSSRUW %RDUG
168� 1HWZRUN 6HUYLFH 8QLW
&9� &9�VHULHV 3&
&� &�VHULHV 3&

)$
FRPSXWHU

)$
FRPSXWHU

)$
FRPSXWHU

,Q WKH DERYH V\VWHP� GDWD H[FKDQJH LV SRVVLEOH LQ WKH IROORZLQJ FRPELQDWLRQV�
'DWD FDQ EH H[FKDQJHG EHWZHHQ WKH WZR QHWZRUNV� EXW RQO\ EHWZHHQ FRPSXWHUV
LQ WKH &�PRGH QHWZRUN DQG 3&V RSHUDWLQJ LQ &9�PRGH RU FRPSXWHUV LQ WKH
&9�PRGH QHWZRUN�

)$ FRPSXWHU

)$ FRPSXWHU

&�VHULHV 3&

&�VHULHV 3&
&9�VHULHV 3&
�LQ & PRGH�

&9�VHULHV 3&
�LQ & PRGH�

)$ FRPSXWHU

)$ FRPSXWHU

&9�VHULHV 3&
�LQ ),1V PRGH�

&9�VHULHV 3&
�LQ ),1V PRGH�

1HWZRUN ZLWK 3&V LQ &�PRGH 1HWZRUN ZLWK 3&V LQ &9�PRGH

1RWH 3& EULGJLQJ QHWZRUNV FDQQRW LQWHUIDFH &9�PRGH FRPPDQGV WR &�PRGH FRP�
PDQGV�

2YHUYLHZ 6HFWLRQ ���
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7KH IROORZLQJ LV DQ H[DPSOH RI D QHWZRUN FRQQHFWHG WR DQRWKHU ERWK LQ WKH
&�PRGH XVLQJ WKH 6�����168*��� %ULGJH� 7KHVH QHWZRUNV LQFOXGH ERWK &�VH�
ULHV DQG &9�VHULHV 3&V� 7KH 6�����168*��� %ULGJH DOORZV GDWD H[FKDQJH
DPRQJ WKH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV� &9�VHULHV 3&V� DQG &�VHULHV
3&V�

%ULGJH

617
�&�

3&
�&�

16%16%

617
�&9�

3&
�&9�

16%

617
�&�

3&
�&�

617
�&9�

3&
�&9�

16%

168/LQH
6HUYHU

+RVW
FRPSXWHU

)$
FRPSXWHU

1HWZRUN ZLWK 3&V LQ &�PRGH

1HWZRUN ZLWK 3&V LQ &�PRGH

/LQH
6HUYHU

617� 6<60$& 1(7 /LQN 8QLW
16%� 1HWZRUN 6XSSRUW %RDUG
168� 1HWZRUN 6HUYLFH 8QLW
&9� &9�VHULHV 3&
&� &�VHULHV 3&

)$
FRPSXWHU

)$
FRPSXWHU

)$
FRPSXWHU

,Q WKH DERYH V\VWHP� GDWD H[FKDQJH LV SRVVLEOH LQ DQ\ FRPELQDWLRQ� DV VKRZQ
EHORZ�

)$ FRPSXWHU

)$ FRPSXWHU

&�VHULHV 3&

&�VHULHV 3&

&9�VHULHV 3&
�LQ & PRGH�

&9�VHULHV 3&
�LQ & PRGH�

)$ FRPSXWHU

)$ FRPSXWHU

&9�VHULHV 3&
�LQ & PRGH�

&9�VHULHV 3&
�LQ & PRGH�

&�VHULHV 3&

&�VHULHV 3&

1HWZRUN ZLWK 3&V LQ &�PRGH 1HWZRUN ZLWK 3&V LQ &�PRGH

2YHUYLHZ 6HFWLRQ ���
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��� %ULGJLQJ $FURVV 3&V
3&V FDQQRW EULGJH GDWD WUDQVPLVVLRQV EHWZHHQ WZR QHWZRUNV LQ WKH &�PRGH�

617 617 &38 36

3&

6<60$& 1(7
/LQN 6\VWHP �

6<60$& 1(7
/LQN 6\VWHP �

&�PRGH&�PRGH

36� 3RZHU 6XSSO\ 8QLW

&38� &9�VHULHV &38

617� 6<60$& 1(7 /LQN 8QLW

1R GDWD FDQ EH WUDQVPLWWHG�

:KHQ D QHWZRUN LQ WKH &�PRGH LV FRQQHFWHG WR DQRWKHU QHWZRUN WKDW LV LQ WKH
&9�PRGH� D 3& FDQ EULGJH ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHUV RU DQ ,%0 3&�
$7 RU FRPSDWLEOH FRPSXWHU RQ WKH QHWZRUN LQ WKH&�PRGHDQG D&9�VHULHV 3&RQ
WKH QHWZRUN LQ WKH &9�PRGH�
7R H[FKDQJH GDWD EHWZHHQ QRGHV DPRQJ QHWZRUNV RWKHU WKDQ WKH DERYH� XVH
WKH 6�����168*��� RU 6�����168*���� %ULGJH� 5HIHU WR WKH H[DPSOHV LQ
WKH SUHYLRXV VHFWLRQ�

��� 'DWD $UHDV
7KH IROORZLQJ WDEOH OLVWV &�VHULHV 3& GDWD DUHDV DQG WKH FRUUHVSRQGLQJ &9�VH�
ULHV 3& PHPRU\ DUHDV� 8VH WKHVH WDEOHV ZKHQ XVLQJ WKH GDWDJUDP VHUYLFH RU
GDWD OLQNV LQ &�PRGH�

&�VHULHV 3& &9�VHULHV 3&

$UHD :RUGV $UHD :RUGV

,5 DUHD ,5 ��� WR ,5 ��� ,�2 DUHD ���� WR ����

/5 DUHD /5 �� WR /5 �� ���� WR ����

+5 DUHD +5 �� WR +5 �� ���� WR ����

$5 DUHD $5 �� WR $5 �� ���� WR ����

7& &RPSOHWLRQ
)ODJ VWDWXV

7& ��� WR 7& ��� 7LPHU &RPSOHWLRQ
)ODJ VWDWXV

7���� WR 7����

7& SUHVHQW YDOXH 7& ��� WR 7& ��� 7LPHU SUHVHQW
YDOXH

7���� WR 7����

'0 DUHD '0 ���� WR HQG RI
DUHD

'0 DUHD '����� WR HQG RI
DUHD

'DWD $UHDV 6HFWLRQ ���
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��� 'DWD /LQNV
6<60$& 1(7 /LQNV LQ WKH &�PRGH HQDEOH &9�VHULHV 3&V WR H[FKDQJH GDWD
ZLWK &�VHULHV 3&V�

����� 6\VWHP &RQILJXUDWLRQ
7KH IROORZLQJ LV DQ H[DPSOH RI D GDWD OLQN FRQILJXUDWLRQ�

&9�VHULHV
VODYH

&9�VHULHV
VODYH

&�VHULHV
VODYH

&�VHULHV
0DVWHU

&�VHULHV
VODYH

&9�VHULHV
VODYH

&9�VHULHV
VODYH

&9�VHULHV
VODYH

&�VHULHV
0DVWHU

&�VHULHV
VODYH

&�VHULHV
VODYH

&9�VHULHV
VODYH

'DWD OLQN OHYHO �

'DWD OLQN OHYHO �

$ VLQJOH QHWZRUN FDQ LQFOXGH IRXU GDWD OLQNV� HDFK RI ZKLFK FDQ LQFOXGH XS WR ��
QRGHV�

7R PDNH D GDWD OLQN WDEOH PDQXDOO\ RQ D &9�VHULHV 3&� XVH '$7$ /,1. 7$%/(
*(1(5$7,21 LQ WKH &�PRGH�

1RWH �� $ &9�VHULHV 3& FDQ EH D 0DVWHU IRU D GDWD OLQN LQ &�PRGH�

�� 7KH GDWDJUDP PRGH FDQ EH VHW WR HLWKHU WKH &9�PRGH RU &�PRGH ZLWKRXW
DIIHFWLQJ GDWD OLQNV�

����� 6SHFLILFDWLRQV
7KH VSHFLILFDWLRQV RI WKH GDWD OLQNV DUH DV IROORZV�

,WHP $XWRPDWLF VHWWLQJ 0DQXDO VHWWLQJ

1R� RI GDWD OLQN OHYHOV � OHYHO PD[� SHU QHWZRUN � OHYHOV PD[� SHU QHWZRUN

1R� RI GDWD OLQN QRGHV 'HFLGHG E\ WKH QXPEHU RI OLQN ZRUGV ��� �� ��
��� RU �� QRGHV��

�� QRGHV PD[LPXP SHU GDWD OLQN OHYHO ���
6ODYHV LI WKH 0DVWHU GRHV QRW SDUWLFLSDWH LQ
WKH GDWD OLQN DQG �� 6ODYHV LI WKH 0DVWHU
SDUWLFLSDWHV LQ WKH GDWD OLQN��

1R� RI OLQN ZRUGV 6HOHFW �� �� �� ��� RU �� ZRUGV SHU QRGH �,�2
$UHD�� ,Q WKH '0 $UHD� WKH QXPEHU RI ZRUGV
ZLOO EH WZLFH DV PDQ\ DV WKRVH LQ WKH ,�2
$UHD�

7KH PD[LPXP QXPEHU RI ZRUGV SHU QRGH LV
DV IROORZV�
,�2 $UHD� ��� ZRUGV
'0 $UHD� ��� ZRUGV

$OORFDWLRQ RI WKH GDWD
OLQN ZRUGV

,�2 $UHD� ���� WR ����
'0 $UHD� ���� WR ����

6HW LQ WKH ,�2 DQG '0 $UHDV IURP )$
FRPSXWHU RU &966�

'DWD /LQNV 6HFWLRQ ���



���

����� 'DWD /LQN $UHDV
7KH IROORZLQJ WDEOH OLVWV WKH &9�VHULHV 3& GDWD DUHDV DQG WKH FRUUHVSRQGLQJ
&�VHULHV 3& GDWD DUHDV WKDW FDQ EH XVHG LQ PDQXDOO\ VHW GDWD OLQNV�

&�VHULHV 3& &9�VHULHV 3&

$UHD :RUGV $UHD :RUGV

,5 DUHD ��� WR ��� ,�2 $UHD ���� WR ����

/5 DUHD /5 �� WR /5 �� ���� WR ����

+5 DUHD +5 �� WR +5 �� ���� WR ����

'0 DUHD '0 ���� WR '0 ���� '0 $UHD '����� WR '�����

1RWH �� 7KH PD[LPXP ZRUG QXPEHU YDULHV ZLWK WKH &�VHULHV 3&�

�� ,�2 $UHD ZRUGV IURP ���� WR ���� ZLOO EH XVHG IRU DXWRPDWLFDOO\ VHW GDWD
OLQNV LQ &9�VHULHV 3&V� 7KHVH FRUUHVSRQGV WR WKH /5 $UHD RQ &�VHULHV 3&V�

�� 1R &9�VHULHV 3& FDQ EH D 0DVWHU LQ D GDWD OLQN�

�� (LWKHU WKH DXWRPDWLF VHWWLQJ RU PDQXDO VHWWLQJ RI D GDWD OLQN LV SRVVLEOH ZLWK
WKH &�VHULHV 3& DV D 0DVWHU�

����� 'DWD /LQN 7DEOHV
7KHUH LV QR GLIIHUHQFH LQ VHWWLQJ GDWD OLQN WDEOHV EHWZHHQ GDWD OLQNV WKDW LQFOXGHV
RQO\ &9�VHULHV 6<60$& 1(7 /LQN 8QLWV DQG WKRVH WKDW LQFOXGH ERWK &9�VHULHV
DQG&�VHULHV6<60$&1(7/LQN8QLWV� )RU GHWDLOV� UHIHU WR6HFWLRQ �'DWD/LQNV�

��� 'DWDJUDP 6HUYLFHV
'DWD LV WUDQVPLWWHG LQ WKH IRUP RI GDWDJUDPV E\ WKH 6<60$& 1(7 /LQN 8QLWV LQ
&�PRGH�

����� 2YHUYLHZ
:KHQ ERWK &�VHULHV DQG &9�VHULHV 6<60$& 1(7 /LQN 8QLWV DUH RQ D QHWZRUN�
GDWD H[FKDQJH LV SRVVLEOH EHWZHHQ 3&V E\ XVLQJ 6(1'�������� DQG
5(&9�������� LQVWUXFWLRQV� &�PRGH FRPPDQGV FDQ EH XVHG E\ WKH &�VHULHV
6<60$&1(7/LQN8QLW DVZHOO DV WKH&9�VHULHV6<60$&1(7/LQN8QLW� $Q\RI
WKH &9�VHULHV 3&V RQ D QHWZRUN FDQ DOVR EH FRQWUROOHG IURP ,%0 3&�$7 RU FRP�
SDWLEOH FRPSXWHUV�

1RWH �� 'R QRW XVH &9�PRGH FRPPDQGV IRU WKH &9�VHULHV 6<60$& 1(7 /LQN 8QLW
VHW LQ WKH &�PRGH�

�� 1RW DOO &�PRGH FRPPDQGV FDQ EH XVHG E\ &9�VHULHV 6<60$& 1(7 /LQN
8QLWV DQG VRPH &�PRGH FRPPDQGV KDYH GLIIHUHQW IXQFWLRQV ZKHQ WKH\ DUH
XVHG RQ WKH &9�VHULHV 6<60$& 1(7 /LQN 8QLW� )RU GHWDLOV UHIHU WR ���
&�PRGH &RPPDQGV�

����� 3& 1HWZRUN ,QVWUXFWLRQV
'DWD FDQ EH H[FKDQJHG IUHHO\ EHWZHHQ WZR QRGHV RQ D QHWZRUN WKDW LQFOXGHV
ERWK & DQG &9�VHULHV 3&V E\ XVLQJ WKH 6(1'�������� DQG 5(&9�������� LQ�
VWUXFWLRQV�

'DWDJUDP 6HUYLFHV 6HFWLRQ ���



���

6SHFLILFDWLRQV 7KH VSHFLILFDWLRQV RI WKH 6(1'�������� DQG 5(&9�������� LQVWUXFWLRQV DUH DV
IROORZV�

,WHP 6SHFLILFDWLRQV

7UDQVPLVVLRQV 6(1'��������� 5(&9�������� LQVWUXFWLRQV� ���
6(1'�������� LQVWUXFWLRQ� ����� PD[� �QR UHVSRQVH� SROOLQJ�

'DWD OHQJWK 6(1'�������� LQVWUXFWLRQ� ��� ZRUGV ������ E\WHV� PD[�
5(&9�������� LQVWUXFWLRQ� ��� ZRUGV ������ E\WHV� PD[� �VDPH DUHD� ELQDU\�

'DWD 6(1'�������� LQVWUXFWLRQ� &RPPDQGV UHTXHVWLQJ GDWD WUDQVPLVVLRQ DQG UHVSRQVH
5(&9�������� LQVWUXFWLRQ� &RPPDQGV UHTXHVWLQJ GDWD UHFHSWLRQ DQG UHVSRQVH

&RPPXQLFDWLRQV SRUW QXPEHU 3RUW � RQO\ �HUURU ZLOO UHVXOW LI SRUWV � WR � DUH XVHG�

5HVSRQVH PRQLWRU WLPH ����� � V �GHIDXOW YDOXH�
���� WR ))))� ��� WR ��������� PV LQ ����PV LQFUHPHQWV

1R� RI UHWULHV 6HW EHWZHHQ � DQG ��

8VH 6(1'�������� DQG 5(&9�������� LQVWUXFWLRQV LQ WKH &�PRGH LQ WKH VDPH
PDQQHU DV LQ WKH &9�PRGH� )RU GHWDLOV UHIHU WR ��� 'DWD ([FKDQJH ZLWK WKH
6(1'������ 5(&9������ DQG &01'����� ,QVWUXFWLRQV�

1RWH �� 6HW WKH UHFHLYHU·V XQLW DGGUHVV WR �� RU DQ HUURU ZLOO UHVXOW�

�� 6HW WKH FRPPXQLFDWLRQV SRUW QXPEHU WR � RU DQ HUURU ZLOO UHVXOW�

�� &RPPDQG FRGHV �� DQG �� DUH XVHG IRU WKH 6(1'�������� DQG
5(&9�������� LQVWUXFWLRQV UHVSHFWLYHO\� 7KH 3& FDQ H[HFXWH WKHVH LQVWUXF�
WLRQV RQO\�

�� 'R QRW XVH WKH &01'����� LQVWUXFWLRQ LQ WKH &�PRGH�

%HIRUH WKH 6<60$& 1(7 /LQN 8QLW H[HFXWHV WKH 6(1'�������� LQVWUXFWLRQ� WKH
8QLW FKHFNV WKH ILUVW ZRUG IRU WUDQVPLVVLRQ� DQG EHIRUH WKH 8QLW H[HFXWHV WKH
5(&9�������� LQVWUXFWLRQ� WKH 8QLW FKHFNV WKH ILUVW ZRUG IRU UHFHSWLRQ� ,I WKH
DUHDV DUH LQ WKH SHUPLVVLEOH UDQJHV� WKH 8QLW FRQYHUWV WKH ZRUGV LQWR WKH FRUUH�
VSRQGLQJ RQHV RI WKH &�VHULHV 3& IRU WKH FRPPDQG� ,I WKH DUHDV DUH QRW LQ WKH
SHUPLVVLEOH UDQJHV� DQ HUURU ZLOO EH UHFRUGHG LQ WKH VWDWXV ZRUGV RI WKH 8QLW DQG
WKH LQVWUXFWLRQ ZLOO QRW EH H[HFXWHG� 7KH IROORZLQJ WDEOH OLVWV WKH DYDLODEOH UDQJHV
DQG DUHDV� 2QO\ WKH DUHDV OLVWHG FDQ EH XVHG

&9�VHULHV 3& &�VHULHV 3&

$UHD :RUGV $UHD :RUGV

,�2 DUHD ���� WR ���� ,5 DUHD ,5 ��� WR ,5 ���

���� WR ���� /5 DUHD /5 �� WR /5 ��

���� WR ���� +5 DUHD +5 �� WR +5 ��

���� WR ���� $5 DUHD $5 �� WR $5 ��

2WKHUV 8QDYDLODEOH

7,0 SUHVHQW YDOXH 7���� WR 7���� 7& SUHVHQW YDOXH 7& ��� WR 7& ���

'0 DUHD '����� WR '����� '0 DUHD '0 ����� WR
'0 �����

7UDQVPLVVLRQ DQG
5HFHSWLRQ $UHDV

'DWDJUDP 6HUYLFHV 6HFWLRQ ���



���

7KH IROORZLQJ WDEOH OLVWV WKH VL]HV RI WKH YDULRXV DUHDV IRU &�VHULHV 3&V� $UHD
SUHIL[HV KDYH EHHQ GURSSHG IURP WKH DGGUHVVHV�

$UHD &��� &���+ &����+ &����+

,5 DUHD �� WR �� ��� WR ��� ��� WR ��� ��� WR ���

/5 DUHD �� WR �� �� WR �� �� WR �� �� WR ��

+5 DUHD �� WR �� �� WR �� �� WR �� �� WR ��

$5 DUHD ��� �� WR �� �� WR �� �� WR ��

7& DUHD �SUHVHQW
YDOXHV�

��� WR ��� ��� WR ��� ��� WR ��� ��� WR ���

'0 DUHD ��� WR ��� ��� WR ��� ���� WR ���� ���� WR ����

1RWH 'R QRW GHVLJQDWH GDWD IURP WKH &9�VHULHV 3& WKDW RFFXSLHV WZR DUHDV RI WKH
&�VHULHV 3& IRU GDWD WUDQVPLVVLRQ RU UHFHSWLRQ� )RU H[DPSOH� VHQGLQJ GDWD IURP
EHWZHHQ ,�2 ZRUGV ��� DQG ���� FDQQRW EH GRQH EHFDXVH WKHVH ZRUGV DUH LQ
ERWK WKH ,5 DUHD DQG /5 DUHD RI &�VHULHV 3&V�

����� &�PRGH &RPPDQG )RUPDW
7KH EDVLF &�PRGH FRPPDQG DQG UHVSRQVH IRUPDW LV GHVFULEHG LQ WKLV VHFWLRQ

&RPPDQG 7KH FRPPDQG EORFN IRUPDW VHQW IURP DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU LV
DV IROORZV�

&RPPDQG FRGH �ELW � LV DOZD\V HW WR ��

7H[W

&RGH &RPPDQG FRGH 7H[W

%LQDU\ � E\WH ����� E\WHV PD[�

$6&,, � E\WHV ����� E\WHV PD[�

5HVSRQVH 7KH 3& UHWXUQV WKH IROORZLQJ UHVSRQVH EORFN�

&RPPDQG FRGH �ELW � LV DOZD\V VHW WR ��

7H[W

5HVSRQVH FRGH

&RGH &RPPDQG FRGH 5HVSRQVH FRGH 7H[W

%LQDU\ � E\WH � E\WH ����� E\WHV PD[�

$6&,, � E\WHV � E\WHV ����� E\WHV PD[�

&RPPDQG &RGH 7KH IRUPDWLRQ RI D FRPPDQG FRGH LQ WKH FRPPDQG RU UHVSRQVH EORFN LV VKRZQ
EHORZ� %LW � RI WKH FRPPDQG FRGH LV � DQG WKDW RI WKH UHVSRQVH FRGH LV ��

��������%LW

&RPPDQG RU UHVSRQVH

&RPPDQG RU UHVSRQVH IODJ
�� &RPPDQG
�� 5HVSRQVH

'DWDJUDP 6HUYLFHV 6HFWLRQ ���



���

0HPRU\ $UHD 'HVLJQDWLRQV 7KH UHDG DQG ZULWH ILUVW ZRUGV LQ WKH GDWD DUHDV LQ WKH &9�VHULHV 3& PXVW FRUUH�
VSRQG WR DUHDV LQ WKH &�VHULHV 3&� )RU GDWD UHFHSWLRQ� UHIHU WR WKH IROORZLQJ FRQ�
YHUVLRQ WDEOH� 7KH UHDG DQG ZULWH DUHDV YDU\ ZLWK WKHPRGHO RI 3&� 3UHIL[HV KDYH
EHHQ GURSSHG IURP WKH DGGUHVVHV�

3DUDPHWHU UDQJH LQ &�PRGH $YDLODEOH UHDG�ZULWH DUHD

$UHD :RUGV $UHD &9�����
&9����� RU

&90��&38���(

&9��� RU
&90��&38���(

,5 DUHD ���� WR ���� ,�2 DUHD ���� WR ����

/5 DUHD �� WR �� ���� WR ����

+5 DUHD �� WR �� ���� WR ����

$5 DUHD �� WR �� ���� WR ����

7,0 &RPSOHWLRQ )ODJ VWDWXV ���� WR ���� 7,0 &RPSOHWLRQ )ODJ VWDWXV ���� WR ���� ��� WR ���

&17 &RPSOHWLRQ )ODJ VWDWXV ���� WR ���� &17 &RPSOHWLRQ )ODJ VWDWXV ���� WR ���� ��� WR ���

7,0 SUHVHQW YDOXH ���� WR ���� 7,0 SUHVHQW YDOXH ���� WR ���� ��� WR ���

&17 SUHVHQW YDOXH ���� WR ���� &17 SUHVHQW YDOXH ���� WR ���� ��� WR ���

'0 DUHD ����� WR ����� '0 DUHD ����� WR ����� ���� WR ����

����� &�PRGH &RPPDQG /LVW
&RPPDQG 1DPH 3&�PRGH 3DJH

FRGH 581 021,725 352*5$0

�� ,5 $5($ 5($' 9DOLG 9DOLG 9DOLG S� ���

�� ,5 $5($ :5,7( 1RW YDOLG 9DOLG 9DOLG S� ���

�� /5 $5($ :5,7( 9DOLG 9DOLG 9DOLG S� ���

�� /5 $5($ 5($' 1RW YDOLG 9DOLG 9DOLG S� ���

�� +5 $5($ 5($' 9DOLG 9DOLG 9DOLG S� ���

�� +5 $5($ :5,7( 1RW YDOLG 9DOLG 9DOLG S� ���

�� 7& 39 5($' 9DOLG 9DOLG 9DOLG S� ���

�� 7& 39 :5,7( 1RW YDOLG 9DOLG 9DOLG S� ���

�� &203/(7,21 )/$* 5($' 9DOLG 9DOLG 9DOLG S� ���

�$ '0 $5($ 5($' 9DOLG 9DOLG 9DOLG S� ���

�% '0 $5($ :5,7( 1RW YDOLG 9DOLG 9DOLG S� ���

�� 67$786 5($' 9DOLG 9DOLG 9DOLG S� ���

�� 67$786 :5,7( 9DOLG 9DOLG 9DOLG S� ���

�� (5525 5($' 9DOLG 9DOLG 9DOLG S� ���

�� )25&( 6(7�5(6(7 1RW YDOLG 9DOLG 9DOLG S� ���

�� )25&(' 6(7�5(6(7 &$1&(/ 1RW YDOLG 9DOLG 9DOLG S� ���

�� 352*5$0 5($' 9DOLG 9DOLG 9DOLG S� ���

�� 352*5$0 :5,7( 1RW YDOLG 1RW YDOLG 9DOLG S� ���

�� ,�2 7$%/( 5($' ��� ��� ��� S� ���

�$ ,�2 7$%/( *(1(5$7,21 1RW YDOLG 1RW YDOLG 9DOLG S� ���

'DWDJUDP 6HUYLFHV 6HFWLRQ ���



���

&RPPDQG 3DJH3&�PRGH1DPH

FRGH 352*5$0021,725581

�& $5 $5($ 5($' 9DOLG 9DOLG 9DOLG S� ���

�' $5 $5($ :5,7( 1RW YDOLG 9DOLG 9DOLG S� ���

�( '$7$ /,1. 67$786 5($' 9DOLG 9DOLG 9DOLG S� ���

�) '$7$ /,1. 7$%/( 5($' ��� ��� ��� S� ���

�� '$7$ /,1. 7$%/( :5,7( ��� ��� ��� S� ���

�� '$7$ /,1. 67$57 ��� ��� ��� S� ���

�� '$7$ /,1. 6723 ��� ��� ��� S� ���

�� 5287,1* 7$%/( :5,7( ��� ��� ��� S� ���

�� 5287,1* 7$%/( 5($' ��� ��� ��� S� ���

�� 7(67 ��� ��� ��� S� ���

�� ,1,7,$/,=( ��� ��� ��� S� ���

�$ 1$0( 6(7 9DOLG 9DOLG 9DOLG S� ���

�% 1$0( '(/(7( 9DOLG 9DOLG 9DOLG S� ���

�& 1$0( 5($' 9DOLG 9DOLG 9DOLG S� ���

�' 7,0( '$7$ 6(7 9DOLG 9DOLG 9DOLG S� ���

�� '$7$ 75$160,7 9DOLG 9DOLG 9DOLG S� ���

�� '$7$ 5($' 9DOLG 9DOLG 9DOLG S� ���

��� &�PRGH &RPPDQGV

����� ,5 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH ,5 �&,2� $UHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV WR EH
UHDG IURP WKH &,2 $UHD EHWZHHQ ���� DQG �����
'DWD �UHVSRQVH�� 7KH FRQWHQWV RI WKH VSHFLILHG &,2 $UHD ZLOO EH UHWXUQHG IURP
WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

&�PRGH &RPPDQGV 6HFWLRQ ���



���

����� ,5 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH ,5 �&,2� $UHD ZRUGV VWDUWLQJ
IURP WKH VSHFLILHG ZRUGV�

&RPPDQG %ORFN

��

'DWD IRU ILUVW ZRUG

'DWD

&RPPDQG
FRGH

)LUVW ZRUG

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

3DUDPHWHUV )LUVWZRUG �FRPPDQG��6SHFLI\ WKH DGGUHVV RI WKH ILUVW ZRUG WR EHZULWWHQ LQ&,2
$UHD ����� WR ������

'DWD �FRPPDQG�� 6SHFLI\ WKH GDWD WR EH ZULWWHQ WR WKH VSHFLILHG &,2 $UHD VWDUW�
LQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU GDWD E\WHV DUH FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

����� /5 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH /5$UHD ZRUGV VWDUW�
LQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV WR EH
UHDG IURP WKH /5 $UHD EHWZHHQ ���� DQG �����

'DWD �UHVSRQVH��7KH GDWD LQ WKH VSHFLILHG /5$UHDZLOO EH UHWXUQHG LQ VHTXHQFH
VWDUWLQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IRO�
ORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

&�PRGH &RPPDQGV 6HFWLRQ ���



���

����� /5 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH /5 $UHD ZRUGV VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

'DWD IRU ILUVW ZRUG

'DWD

&RPPDQG
FRGH

)LUVW ZRUG

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

3DUDPHWHUV )LUVW ZRUG �FRPPDQG�� 6SHFLI\ WKH DGGUHVV RI ILUVW ZRUG WR EH ZULWWHQ LQ /5
$UHD ����� WR ������

'DWD �UHVSRQVH��:ULWH WKH GDWD WR WKH VSHFLILHG /5 $UHD VWDUWLQJ IURP WKH ILUVW
ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

����� +5 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH +5$UHDZRUGV VWDUW�
LQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV WR EH
UHDG IURP WKH +5 $UHD EHWZHHQ ���� DQG �����

'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG +5$UHD ZLOO EH UHWXUQHG LQ VHTXHQFH
VWDUWLQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IRO�
ORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

&�PRGH &RPPDQGV 6HFWLRQ ���



���

����� +5 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH +5 $UHD ZRUGV VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

'DWD IRU ILUVW ZRUG

'DWD

&RPPDQG
FRGH

)LUVW ZRUG

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

3DUDPHWHUV )LUVW ZRUG �FRPPDQG�� 6SHFLI\ WKH DGGUHVV RI ILUVW ZRUG WR EH ZULWWHQ LQ +5
$UHD ����� WR ������

'DWD �UHVSRQVH��:ULWH WKH GDWD WR WKH VSHFLILHG +5 $UHD VWDUWLQJ IURP WKH ILUVW
ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

����� 7& 39 5($'
5HDGV WKH SUHVHQW YDOXH RI WKH WLPHUV IRU WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH
7& $UHD ZRUGV VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV WR EH
UHDG IURP WKH 7& $UHD EHWZHHQ ���� DQG �����

'DWD �UHVSRQVH��7KH%&'GDWD IRU WKH VSHFLILHG SUHVHQW YDOXHVZLOO EH UHWXUQHG
LQ VHTXHQFH VWDUWLQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFX�
ODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

&�PRGH &RPPDQGV 6HFWLRQ ���



���

����� 7& 39 :5,7(
:ULWHV SUHVHQW YDOXHV WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH 7& $UHD ZRUGV
VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

'DWD IRU ILUVW ZRUG

'DWD

&RPPDQG
FRGH

)LUVW ZRUG

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

3DUDPHWHUV )LUVW ZRUG �FRPPDQG�� 6SHFLI\ WKH DGGUHVV RI ILUVW ZRUG WR EH UHDG IURP 7&39
$UHD ����� DQG ������
'DWD �UHVSRQVH�� 6SHFLI\ WKH SUHVHQW YDOXHV WR EH ZULWWHQ WR WKH VSHFLILHG 7&
ZRUGV VWDUWLQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV
IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

����� &203/(7,21 )/$* 5($'
5HDGV WKH 21�2)) VWDWXV RI WKH &RPSOHWLRQ )ODJV IRU WKH VSHFLILHG QXPEHU RI
FRQVHFXWLYH 7& $UHD ZRUGV VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV WR EH
UHDG IURP WKH 7& 83 $UHD EHWZHHQ ���� DQG �����
'DWD �UHVSRQVH�� 7KH VWDWXV IURP WKH VSHFLILHG 7& $UHD ZLOO EH UHWXUQHG LQ VH�
TXHQFH VWDUWLQJ IURP WKH ILUVW ZRUG� (DFK ZRUG WR EH UHDG ZLOO EH DV IROORZV�

��� 21
��� 2))

7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�
1XPEHU RI ZRUGV [ � E\WHV�ZRUG

&�PRGH &RPPDQGV 6HFWLRQ ���



���

������'0 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH'0$UHDZRUGV VWDUW�
LQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

�$

&RPPDQG
FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

�$

&RPPDQG FRGH

5HVSRQVH
FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV�
'DWD �UHVSRQVH�� 7KH GDWD LQ WKH VSHFLILHG '0 $UHD ZLOO EH UHWXUQHG LQ VH�
TXHQFH VWDUWLQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG
DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

������ '0 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH '0$UHD ZRUGV VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

�%

'DWD IRU ILUVW ZRUG

'DWD

&RPPDQG
FRGH

)LUVW ZRUG

5HVSRQVH %ORFN

�%

&RPPDQG FRGH

5HVSRQVH
FRGH

3DUDPHWHUV )LUVW ZRUG �FRPPDQG�� 6SHFLI\ WKH DGGUHVV RI ILUVW ZRUG�
'DWD �UHVSRQVH��:ULWH WKH GDWD WR WKH VSHFLILHG '0 $UHD VWDUWLQJ IURP WKH ILUVW
ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

������67$786 5($'
5HDGV WKH RSHUDWLQJ VWDWXV RI WKH 3&�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

&�PRGH &RPPDQGV 6HFWLRQ ���



���

5HVSRQVH %ORFN

��

&RPPDQG FRGH

5HVSRQVH
FRGH

3& VWDWXV GDWD
6XEVWLWXWH PRGHO FRGH

0RGHO FRGH

/$1 VWDWXV

8QLW VWDWXV

3DUDPHWHUV 3& VWDWXV GDWD �UHVSRQVH�� 7KH VWDWXV FRQVLVWV RI WKUHH E\WHV� 7KH OHIWPRVW
E\WH LV IRU WKH 3&·V RSHUDWLQJ PRGH� WKH E\WH LQ WKH PLGGOH LV IRU WKH VL]H RI WKH
SURJUDP DUHD� DQG WKH ULJKWPRVW E\WH LV IRU WKH VL]H RI WKH '0 $UHD�

/HIWPRVW %\WH

� � � �
��������%LW

�� 352*5$0 PRGH

�� 021,725 PRGH

�� 581 PRGH

�� '(%87 PRGH

0LGGOH %\WH

� � � � � � � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

��. E\WHV

��. E\WHV

��. E\WHV

��. E\WHV

���. E\WHV

���. E\WHV

��������%LW %LW 3URJUDP DUHD

1R SURJUDP

1RWH 7KH SURJUDP DUHD VL]H UHIHUV WR WKH FDSDFLW\ RI WKH LQWHUQDO SURJUDP DUHD�

5LJKWPRVW %\WH

� � � � � � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

�

�

�

�

�

�

�

�

� � �

� � �

� � �

�

�

�

��� ZRUGV

����� ZRUGV

����� ZRUGV

����� ZRUGV

����� ZRUGV

����� ZRUGV

����� ZRUGV

����� ZRUGV

����� ZRUGV

������ ZRUGV

��������%LW %LW '0 VL]H

1RWH 7KH '0 $UHD VL]H UHIHUV WR WKH FDSDFLW\ RI WKH LQWHUQDO '0 $UHD�

&�PRGH &RPPDQGV 6HFWLRQ ���



���

8QLW VWDWXV �UHVSRQVH�� 7KH VHWWLQJ RI WKH PDVWHU DQG VODYHV DQG RSHUDWLQJ
FRQGLWLRQ RI WKH GDWD OLQN ZLOO EH UHWXUQHG DV RQH E\WH RI GDWD�

� � � � ��
��������%LW

�� 6ODYH��� 0DVWHU

'DWD OLQN VWDWXV ��� 1RW DFWLYH� �� DFWLYH�

6\VWHP VWDWXV �UHVSRQVH�� 7KH FRQGLWLRQ RI WKH SRZHU VXSSO\� ORRS� DQG LQVHU�
WLRQ ZLOO EH UHWXUQHG DV RQH E\WH RI GDWD�

� � � �
��������%LW

/RRS FRQGLWLRQ

1HWZRUN 6WDWXV
�� 5HFHSWLRQ SRVVLEOH
�� 5HFHSWLRQ GLVDEOHG

3RZHU VXSSO\
�� 3RZHU VXSSOLHG
�� 3RZHU QRW VXSSOLHG

%LW � %LW � /RRS FRQGLWLRQ

� � 5RXWLQJ WDEOH HUURU

� � 5HVSRQVH HUURU

� � 'HVLJQDWHG QRGH LV EXV\

� � 7LPH RXW

0RGHO FRGH� VXEPRGHO FRGH �UHVSRQVH�� 7KH GDWD FRQVLVWLQJ RI WZR E\WHV
VSHFLI\LQJ WKH 3& PRGHO ZLOO EH UHWXUQHG DV IROORZV�

0RGHO FRGH 6XEPRGHO FRGH 3& 0RGHO

�� �� &���

�( �� &����+

�( �� &����+

�( �� &���+

�) �� &9����&90��&38���(

�) �� &9�����&9�����
&90��&38���(

������67$786 :5,7(
&KDQJHV WKH RSHUDWLQJ PRGH RI WKH 3&�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

0RGH

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH
FRGH

&�PRGH &RPPDQGV 6HFWLRQ ���



���

3DUDPHWHUV 0RGH GDWD �FRPPDQG�� 7KH PRGH GDWD FRQVLVWV RI WZR E\HV DV IROORZV�

%LW 3&�PRGH

� � � �

� � � � 352*5$0

� � � � 021,725

� � � � 581

� � � � '(%8*

� � � � � � � �

� � � �
%LW

������(5525 5($'
5HDGV DQG FOHDUV HUURUV LQ WKH 3&� $OVR FKHFNV ZKHWKHU SUHYLRXV HUURUV KDYH
EHHQ FOHDUHG�

&RPPDQG %ORFN

����

&RPPDQG
FRGH

7KLV FRPPDQG ZLOO EH GLVDEOHG LI D

YDOXH RWKHU WKDQ �� LV LQSXW�

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

(UURU GDWD �

5HVSRQVH FRGH

(UURU GDWD �

3DUDPHWHUV (UURU GDWD � �UHVSRQVH�� 7ZR E\WHV �RQH ZRUG� RI GDWD ZLOO EH UHWXUQHG DV IRO�
ORZV�

%LW �� �� �� �� �� �� � � � � � � � � � �

�� ,QGLUHFW -03 HUURU

�� -03 HUURU

�� )$/6 HUURU �&38 VWRSSHG�

�� ,�2 RYHUIORZ

�� ,�2 VHWWLQJ HUURU

�� ,�2 EXV HUURU

�� 3URJUDP HUURU

�� 0HPRU\ HUURU

� � � � � � � �

(UURU GDWD � �UHVSRQVH�� 7ZR E\WHV �RQH ZRUG� RI GDWD ZLOO EH UHWXUQHG DV IRO�
ORZV�

%LW �� �� �� �� �� �� � � � � � � � � � �

�� '0 HUURU

�� 5HPRWH ,�2 HUURU

�� &\FOH WLPH WRR ORQJ

�� ,�2 YHULILFDWLRQ HUURU

�� %DWWHU\ HUURU

�� )$/ HUURU

� � � � � � � � � �

&�PRGH &RPPDQGV 6HFWLRQ ���



���

������ )25&( 6(7�5(6(7
)RUFH�VHWV RU IRUFH�UHVHWV D ELW LQ WKH &,2� /5� +5� RU $5 $UHD RU D &RPSOHWLRQ
)ODJ LQ WKH 7& $UHD�

1RWH $Q HUURU ZLOO UHVXOW LI WKH ELW VSHFLILFDWLRQ LV ZURQJ�

&RPPDQG %ORFN

��

&RPPDQG
FRGH %LW

:RUG

$UHD

6HW�5HVHW

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH
FRGH

3DUDPHWHUV $UHD�ZRUG� DQGELW �FRPPDQG��6SHFLI\ WKHELW WR EH IRUFH�VHW RU IRUFH�UHVHW DV
IROORZV�
� $UHD
6SHFLI\ WKH DUHD DV IROORZV�
��� &,2 $UHD
��� /5 $UHD
��� +5 $UHD
��� 7& $UHD
��� $5 $UHD

�:RUG
6SHFLI\ WKH ZRUG DGGUHVV LQ � E\WHV RI KH[DGHFLPDO GDWD�

� %LW
6SHFLI\ WKH ELW QXPEHU LQ �E\WH KH[DGHFLPDO FRGHG GDWD EHWZHHQ �� WR �) �� WR
���� 7KLV GDWD LV QRW XVHG IRU WKH 7& $UHD�

6HW�5HVW �FRPPDQG�� 6SHFLI\ DV IROORZV�
��� 5HVHW
2WKHU WKDQ ��� 6HW

������ )25&(' 6(7�5(6(7 &$1&(/
&DQFHOV DOO IRUFH�VHW DQG IRUFH�UHVHW ELWV�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH
FRGH

&�PRGH &RPPDQGV 6HFWLRQ ���



���

������352*5$0 5($'
5HDGV WKH FRQWHQWV RI WKH 3& SURJUDP PHPRU\ LQ EORFNV RI PDFKLQH FRGH �RE�
MHFW FRGH OHYHO��

1RWH 7KLV FRPPDQG HQDEOHV UHDGLQJ XS WR EORFN QXPEHU ��� �DQ DGGUHVV RI
����)))) ZKHQ ELQDU\ FRGHV DUH XVHG DQG ����)))) ZKHQ $6&,, FRGHV DUH
XVHG��

&RPPDQG %ORFN

��

&RPPDQG
FRGH

%ORFN QR�

5HVSRQVH %ORFN

��

3URJUDP&RPPDQG
FRGH

5HVSRQVH FRGH

%ORFN QR�

)L[HG WR ����� E\WHV

3DUDPHWHUV %ORFN QR� �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� VSHFLI\ WKH QXP�
EHU RI WKH EORFN ZLWK ELWV � WR � LQ D UDQJH RI � WR ���� %LW � LV DOZD\V �� ,Q WKH
UHVSRQVH EORFN� WKH EORFN QXPEHU WKDW KDV EHHQ UHDG ZLOO EH UHWXUQHG� ,I WKH ODVW
EORFN LQ WKH XVHU·V SURJUDP DUHD LV UHDG� WKH ULJKWPRVW ELW ZLOO EH 21 ����

� � � � � � � �%LW

�� /DVW EORFN
%ORFN QR�

%ORFN QXPEHUV FRUUHVSRQGV WR WKH XVHU·V SURJUDP DUHD DV IROORZV�

$GGUHVV 8VHU·V SURJUDP DUHD

�������� %ORFN QR� � ����� E\WHV

�������� %ORFN QR� � ����� E\WHV

�������� %ORFN QR� � ����� E\WHV

����)&�� %ORFN QR� ��� ����� E\WHV

�������� 1RW UHDG

%LQDU\ $6&,,

$GGUHVV 8VHU·V SURJUDP DUHD

�������� %ORFN QR� � ��� E\WHV

�������� %ORFN QR� � ��� E\WHV

�������� %ORFN QR� � ��� E\WHV

����)(�� %ORFN QR� ��� ��� E\WHV

�������� 1RW UHDG

3URJUDP �UHVSRQVH�� 7KH FRQWHQWV �SURJUDP� RI WKH VSHFLILHG EORFN ZLOO EH UH�
WXUQHG�

������352*5$0 :5,7(
:ULWHV D PDFKLQH ODQJXDJH �REMHFW FRGH OHYHO� SURJUDP LQWR WKH 3& SURJUDP
PHPRU\�

&RPPDQG %ORFN

��

3URJUDP&RPPDQG
FRGH

%ORFN QR�

)L[HG WR ����� E\WHV

&�PRGH &RPPDQGV 6HFWLRQ ���



���

5HVSRQVH %ORFN

��

&RPPDQG
FRGH

5HVSRQVH FRGH

%ORFN QR�

3DUDPHWHUV %ORFN QR� �FRPPDQG DQG UHVSRQVH�� ,Q WKH FRPPDQG EORFN� VSHFLI\ WKH QXP�
EHU RI WKH EORFN ZKHUH GDWD ZLOO EH ZULWWHQ LQ D UDQJH RI � WR ���� ,Q WKH UHVSRQVH
EORFN� WKH EORFN QXPEHU ZKHUH WKH GDWD ZLOO EH ZULWWHQ ZLOO EH UHWXUQHG� ,I WKH GDWD
LV ZULWWHQ WR WKH ODVW EORFN LQ WKH XVHU·V SURJUDP DUHD� �� ZLOO EH UHWXUQHG�
%ORFN QXPEHUV FRUUHVSRQGV WR WKH XVHU·V SURJUDP DUHD DV IROORZV�

$GGUHVV 8VHU·V SURJUDP DUHD

�������� %ORFN QR� � ����� E\WHV

�������� %ORFN QR� � ����� E\WHV

�������� %ORFN QR� � ����� E\WHV

����)&�� %ORFN QR� ��� ����� E\WHV

�������� 1RW UHDG

%LQDU\ $6&,,

$GGUHVV 8VHU·V SURJUDP DUHD

�������� %ORFN QR� � ��� E\WHV

�������� %ORFN QR� � ��� E\WHV

�������� %ORFN QR� � ��� E\WHV

����)(�� %ORFN QR� ��� ��� E\WHV

�������� 1RW UHDG

3URJUDP �FRPPDQG�� 7KH SURJUDP GDWD FDQ EH DV ODUJH DV WKH PD[LPXP
PHPRU\ VL]H�

������ ,�2 7$%/( 5($'
5HDGV WKH ,�2 WDEOH UHJLVWHUHG LQ WKH 3&�

1RWH 7KH DFWXDO ,�2 8QLWV FRQQHFWHG WR WKH 3& FDQQRW EH UHDG�

&RPPDQG %ORFN

��

&RPPDQG
FRGH

5HVSRQVH %ORFN

�� �� E\WHV

&RPPDQG FRGH
5HVSRQVH FRGH

5HJLVWHUHG ,�2 WDEOH

3DUDPHWHUV 5HJLVWHUHG ,�2 WDEOH �UHVSRQVH�� 7KH UHJLVWHUHG ,�2 WDEOH ZLOO EH UHWXUQHG� )RU
WKH GHWDLOV RI WKH ,�2 WDEOH UHIHU WR \RXU 3&·V 2SHUDWLRQ 0DQXDO�

������ ,�2 7$%/( *(1(5$7,21
5HJHQHUDWHV WKH ,�2 WDEOH WR PDWFK WKH DFWXDO ,�2 FRQQHFWHG WR WKH 3&�

&RPPDQG %ORFN

�$ � E\WHV

&RPPDQG FRGH

5HPRWH UDFN QR�

&�PRGH &RPPDQGV 6HFWLRQ ���



���

5HVSRQVH %ORFN

�$

&RPPDQG FRGH
5HVSRQVH FRGH

3DUDPHWHUV 5HPRWH UDFN QR� �FRPPDQG�� $Q\ QXPEHU FDQ EH VSHFLILHG ZKHQ XVLQJ WKH
&9�VHULHV 3&�

������$5 $5($ 5($'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH $5$UHDZRUGV VWDUW�
LQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG %ORFN

�&

&RPPDQG FRGH

)LUVW ZRUG 1R� RI ZRUGV

5HVSRQVH %ORFN

�&

&RPPDQG FRGH

5HVSRQVH FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV )LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV�
'DWD �UHVSRQVH�� 7KH FRQWHQWV RI WKH VSHFLILHG $5 $UHD ZLOO EH UHWXUQHG IURP
WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

������$5 $5($ :5,7(
:ULWHV GDWD WR WKH VSHFLILHG QXPEHU RI FRQVHFXWLYH $5 $UHD ZRUGV VWDUWLQJ IURP
WKH VSHFLILHG ZRUGV�

&RPPDQG %ORFN

�'

&RPPDQG FRGH

)LUVW ZRUG 'DWD IRU

ILUVW ZRUG

'DWD

5HVSRQVH %ORFN

�'

&RPPDQG FRGH
5HVSRQVH FRGH

&�PRGH &RPPDQGV 6HFWLRQ ���



���

3DUDPHWHUV )LUVW ZRUG �FRPPDQG�� 6SHFLI\ WKH DGGUHVV RI ILUVW ZRUG�
'DWD �FRPPDQG�� 6SHFLI\ WKH GDWD WR EH ZULWWHQ WR WKH VSHFLILHG $5 $UHD VWDUW�
LQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

������'$7$ /,1. 67$786 5($'
5HDGV WKH RSHUDWLQJ VWDWXV RI WKH GDWD OLQNV�

&RPPDQG %ORFN

�(

&RPPDQG
FRGH

5HVSRQVH %ORFN

�(

&RPPDQG FRGH

5HVSRQVH FRGH

6WDWXV IODJV

0DVWHU·V QRGH DGGUHVV

6WDWXV � 6WDWXV � 6WDWXV � 6WDWXV �

3DUDPHWHUV 6WDWXV IODJV �UHVSRQVH�� 7KH VWDWXV FRQVLVWV RI RQH E\WH DV IROORZV�

� � � � � � � �

� � � � � �
%LW

6ODYH�0DVWHU ��� 6ODYH��� 0DVWHU�

'DWD OLQN VWDWXV ��� 1RW DFWLYH� �� DFWLYH�

%LW � VKRZV WKH VHWWLQJ RI WKH QRGH DQG WKH GDWD OLQN VWDWXV VKRZV WKH ZKROH GDWD
OLQN VWDWXV�
0DVWHU·V QRGH DGGUHVV �UHVSRQVH�� 7KH QRGH DGGUHVV RI WKH 0DVWHU LQ WKH
GDWD OLQN ZLOO EH UHDG�
6WDWXV � WR � �UHVSRQVH�� (DFK VWDWXV LV RQH E\WH RI GDWD VKRZLQJ WKH FRQGLWLRQ
RI WKH QRGH �PRGH RU H[LVWHQFH RI DQ HUURU RU ZDUQLQJ�� 7KH GDWD OLQN VWDWXV RQ
HDFK QRGH ZLOO EH UHWXUQHG DV IROORZV�

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

6WDWXV �

%LW

6WDWXV �

6WDWXV �

6WDWXV �

�� 1RUPDO��� (UURU �� 1RW DFWLYH��� DFWLYH �� 1RUPDO��� :DUQLQJ

)LUVW E\WH 7KLUG E\WH

(DFK VWDWXV

7KH QXPEHUV VKRZQ LQ HDFK ER[ VSHFLI\ WKH RUGHU RI QRGHV VHW RQ WKH GDWD OLQN WDEOH� ,Q WKH FDVH RI DXWRPDWLF
VHWWLQJ� WKH ILJXUHV ZLOO FRUUHVSRQG WR WKH QRGH DGGUHVV�

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

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

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

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

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

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

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

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

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

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

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

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

&�PRGH &RPPDQGV 6HFWLRQ ���



���

������'$7$ /,1. 7$%/( 5($'
5HDGV WKH GDWD OLQN WDEOH WKDW KDV EHHQ VHW�

&RPPDQG %ORFN

�)

&RPPDQG
FRGH

5HVSRQVH %ORFN

�) � E\WHV � E\WHV

&RPPDQG FRGH

� EORFN UHFRUG � EORFN UHFRUG

5HFRUGV IRU WKH QR� RI OLQN QRGHV5HVSRQVH FRGH

1R� RI
QRGHV

3DUDPHWHUV 1R� RI QRGHV �UHVSRQVH�� 7KH QXPEHU RI QRGHV WKDW KDV EHHQ UHJLVWHUHG RQ WKH
GDWD OLQN WDEOH ZLOO EH UHWXUQHG� 7KHUH FDQ EH EHWZHHQ � DQG �� QRGHV�
2QH EORFN UHFRUG �UHVSRQVH�� 7KH IRUPDWLRQ RI HDFK EORFN RI UHFRUG ZLOO EH UH�
WXUQHG LQ RUGHU �QXPHULFDO RUGHU DFFRUGLQJ WR WKH QRGH DGGUHVV LQ WKH FDVH RI
DXWRPDWLF VHWWLQJ�� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�
1XPEHU RI ZRUGV [ � E\WHV�ZRUG �OHVV WKDQ �� QRGHV RU ��� E\WHV��
7KH IRUPDWLRQ RI HDFK EORFN UHFRUG LV DV IROORZV�

1RGH DGGUHVV

�VW E\WH �WK E\WH

/5 DUHD

ILUVW ZRUG

$UHD

2WKHU DUHD

ILUVW ZRUG

1R� RI ZRUGV LQ /5 DUHD

1R� RI ZRUGV LQ RWKHU DUHD

� 1RGH DGGUHVV
7KH QRGH DGGUHVV RI WKH GDWD OLQN QRGH DQG WKH GDWD OLQN VWDWXV RI WKH QRGH� WKH
IRUPDWLRQ RI ZKLFK LV DV IROORZV �IRU ZDUQLQJ� UHIHU WR SDJH �����

� � � � � � � �%LW

'DWD OLQN VWDWXV IRU WKH QRGH ��� 1RUPDO��� :DUQLQJ�

1RGH DGGUHVV ��� WR �(� � WR ����

� /5 DUHD ILUVW ZRUG
7KH GDWD OLQN DUHD ILUVW ZRUG LQ WKH /5 DUHD�

� $UHD
7KHUH DUH WKUHH DUHDV RWKHU WKDQ WKH /5 DUHD� ZKHUH GDWD OLQN LV SRVVLEOH� DV
IROORZV�
��� &,2 $UHD
��� +5 $UHD
��� '0 $UHD

� 2WKHU DUHD ILUVW ZRUG
7KH ILUVW ZRUG QXPEHU LQ WKH GDWD OLQN DUHD�

&�PRGH &RPPDQGV 6HFWLRQ ���



���

� 1R� RI ZRUGV LQ /5 $UHD
7KH QXPEHU RI GDWD OLQN ZRUGV LQ WKH /5 $UHD RQ WKH QRGH LQ D UDQJH RI � WR ���

� 1R� RI ZRUGV LQ RWKHU DUHD
7KH QXPEHU RI GDWD OLQN ZRUGV LQ WKH DUHDV RWKHU WKDQ WKH /5 DUHD LQ D UDQJH RI
� WR ���

������'$7$ /,1. 7$%/( :5,7(
:ULWHV GDWD OLQN WDEOH GDWD WR WKH 0DVWHU WR PDNH D GDWD OLQN WDEOH�

1RWH �� 7KLV FRPPDQG FDQ EH H[HFXWHG RQ WKH 0DVWHU RQO\�
�� 1R GDWD OLQN WDEOH FDQ EH JHQHUDWHG DQG WKLV FRPPDQG ZLOO QRW EH H[HFXWHG

ZKLOH WKH GDWD OLQNV DUH DFWLYH�
�� $ GDWD OLQN WDEOH WKDW KDV D JDS LQ WKH GDWD OLQN DUHD FDQQRW EH PDGH�

&RPPDQG %ORFN

�� � E\WHV � E\WHV

&RPPDQG FRGH

� EORFN UHFRUG � EORFN UHFRUG

5HFRUG IRU WKH QR� RI OLQN QRGHV1R� RI
QRGHV

5HVSRQVH %ORFN

$�

&RPPDQG FRGH
5HVSRQVH FRGH

3DUDPHWHUV 1R� RI QRGHV �FRPPDQG�� 6SHFLILHV WKH QXPEHU RI OLQN QRGHV WR EH VHW RQ WKH
GDWD OLQN WDEOH LQ D UDQJH RI � WR ���
2QH EORFN UHFRUG �UHVSRQVH�� 6SHFLI\ WKH IRUPDWLRQ RI WKH GDWD OLQN DUHD LQ WKH
FKURQRORJLFDO RUGHU� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV �OHVV WKDQ �� QRGHV RU ��� E\WHV��
7KH IRUPDWLRQ RI HDFK EORFN UHFRUG LV DV IROORZV�

$UHD

2WKHU DUHD

ILUVW ZRUG

1RGH DGGUHVV

�VW E\WH �WK E\WH

/5 DUHD

ILUVW ZRUG

1R� RI ZRUGV LQ /5 DUHD

1R� RI ZRUGV LQ RWKHU DUHD

� 1RGH DGGUHVV
7KH QRGH DGGUHVV RI WKH GDWD OLQN QRGH IRU WKH RQH EORFN UHFRUG LQ D UDQJH RI �
WR ����

� /5 DUHD ILUVW ZRUG
7KH GDWD OLQN DUHD ILUVW ZRUG LQ WKH /5 DUHD�

� $UHD
7KHUH DUH WKUHH DUHDV RWKHU WKDQ WKH /5 $UHD� ZKHUH GDWD OLQN LV SRVVLEOH� DV
IROORZV�
��� &,2 $UHD
��� +5 $UHD
��� '0 $UHD

&�PRGH &RPPDQGV 6HFWLRQ ���



���

� 2WKHU DUHD ILUVW ZRUG
7KH ILUVW ZRUG QXPEHU LQ WKH GDWD OLQN DUHD�

� 1R� RI ZRUGV LQ /5 $UHD
7KH QXPEHU RI GDWD OLQN ZRUGV LQ WKH /5 $UHD RQ WKH QRGH LQ D UDQJH RI � WR ���

� 1R� RI ZRUGV LQ RWKHU DUHD
7KH QXPEHU RI GDWD OLQN ZRUGV LQ WKH DUHDV RWKHU WKDQ WKH /5 DUHD LQ D UDQJH RI
� WR ���

������'$7$ /,1. 67$57
6WDUWV GDWD OLQNV E\ VHQGLQJ WKLV FRPPDQG WR WKH 0DVWHU�

1RWH 7KLV FRPPDQG FDQ EH H[HFXWHG RQ WKH 0DVWHU RQO\�

&RPPDQG %ORFN

��

&RPPDQG FRGH

5HVSRQVH %ORFN

$�

&RPPDQG FRGH
5HVSRQVH FRGH

������'$7$ /,1. 6723
6WRSV GDWD OLQNV E\ VHQGLQJ WKLV FRPPDQG WR WKH PDVWHU�

1RWH 7KLV FRPPDQG FDQ EH H[HFXWHG RQ WKH 0DVWHU RQO\�

&RPPDQG %ORFN

��

&RPPDQG FRGH

5HVSRQVH %ORFN

$�

&RPPDQG FRGH
5HVSRQVH FRGH

������5287,1* 7$%/( :5,7(
6HWV D UHOD\ QHWZRUN WDEOH IRU FRPPXQLFDWLRQV EHWZHHQ QHWZRUNV�

1RWH �� $ URXWLQJ WDEOH ZLOO EH HIIHFWLYH DIWHU UHVHWWLQJ WKH 3& RQ WKH QRGH RU H[HFXW�
LQJ ,1,7,$/,=( �UHIHU WR SDJH �����

�� 7KLV FRPPDQG LV QRW HIIHFWLYH RQ UHOD\ QRGHV�
�� 7KH URXWLQJ WDEOH VHW E\ WKLV FRPPDQG LV WKH UHOD\ QHWZRUN WDEOH� 7KH ORFDO

QHWZRUN DGGUHVV� QHWZRUN DGGUHVV� DQG UHOD\ DGGUHVV FRUUHVSRQG WR WKH
UHOD\ QHWZRUN DGGUHVV� GHVWLQDWLRQ QHWZRUN DGGUHVV� DQG UHOD\ QRGH� )RU
GHWDLOV UHIHU WR SDJH ���

&�PRGH &RPPDQGV 6HFWLRQ ���



���

&RPPDQG %ORFN

��

&RPPDQG
FRGH

/RFDO QHWZRUN

DGGUHVV

1R� RI WDEOH

HQWULHV

1HWZRUN DGGUHVV

5HOD\ DGGUHVV

1HWZRUN DGGUHVV

5HOD\ DGGUHVV

6HW RI GDWD 6HW RI GDWD

�� VHWV PD[� ��� E\WHV�

5HVSRQVH %ORFN

$�

&RPPDQG FRGH
5HVSRQVH FRGH

3DUDPHWHUV /RFDO QHWZRUN DGGUHVV �FRPPDQG�

1R� RI WDEOH HQWULHV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI WDEOH HQWLUHV �SDLUV RI D
QHWZRUN DGGUHVV DQG UHOD\ DGGUHVV� VHW LQ WKH URXWLQJ WDEOH LQ D UDQJH RI � WR ���
,I RQO\ WKH ORFDO QHWZRUN DGGUHVV LV EHLQJ VHW� VHW WKH QXPEHU RI HQWULHV WR �� DQG
ZULWH WKLV DV WKH ODVW SDUDPHWHU�

1HWZRUN DGGUHVV� UHOD\ DGGUHVV �FRPPDQG�� 6SHFLILHV WKH URXWH IRU QHWZRUN
FRPPXQLFDWLRQ ZLWK SDLUV RI D QHWZRUN DGGUHVV DQG UHOD\ DGGUHVV XS WR �� SDLUV
PD[LPXP� 7KH QHWZRUN DGGUHVV DQG UHOD\ DGGUHVV VHWWLQJ UDQJHV DQG WKH
PHDQLQJV DUH JLYHQ LQ WKH IROORZLQJ WDEOH�

,WHP 5DQJH 0HDQLQJ

1HWZRUN DGGUHVV �� WR �) �� WR ���� 1HWZRUN DGGUHVV IRU PXWXDO FRPPXQLFDWLRQ

5HOD\ DGGUHVV �� WR �( �� WR ���� 5HOD\ QRGH DGGUHVV RQ ORFDO QHWZRUN

������5287,1* 7$%/( 5($'
5HDGV WKH FXUUHQW UHOD\ QHWZRUN WDEOH�

1RWH �� 7KH ORFDO QHWZRUN WDEOH FDQQRW EH UHDG�

�� 7KH URXWLQJ WDEOH VHW E\ WKLV FRPPDQG LV WKH UHOD\ QHWZRUN WDEOH� 7KH ORFDO
QHWZRUN DGGUHVV� QHWZRUN DGGUHVV� DQG UHOD\ DGGUHVV FRUUHVSRQG WR WKH
UHOD\ QHWZRUN DGGUHVV� GHVWLQDWLRQ QHWZRUN DGGUHVV� DQG UHOD\ QRGH� )RU
GHWDLOV UHIHU WR SDJH ���

&RPPDQG %ORFN

��

&RPPDQG FRGH

&�PRGH &RPPDQGV 6HFWLRQ ���



���

5HVSRQVH %ORFN

$�

&RPPDQG
FRGH

/RFDO QHWZRUN

DGGUHVV

1R� RI
WDEOH
HQWULHV

1HWZRUN DGGUHVV

5HOD\ DGGUHVV

1HWZRUN DGGUHVV

5HOD\ DGGUHVV

6HW RI GDWD 6HW RI GDWD

�� VHWV PD[� ��� E\WHV�

5HVSRQVH
FRGH

3DUDPHWHUV /RFDO QHWZRUN DGGUHVV �UHVSRQVH�
1R� RI WDEOH HQWULHV �UHVSRQVH��7KH QXPEHU RI WDEOH HQWLUHV �SDLUV RI D QHWZRUN
DGGUHVV DQG UHOD\ DGGUHVV� VHW LQ WKH URXWLQJ WDEOH LQ D UDQJH RI � WR ��� ,I RQO\ WKH
ORFDO QHWZRUN DGGUHVV LV VHW� WKH QXPEHU RI HQWULHV ZLOO EH �� WKLV ZLOO EH WKH ODVW
SDUDPHWHU�
1HWZRUN DGGUHVV� UHOD\ DGGUHVV �UHVSRQVH�� 6SHFLILHV WKH URXWH IRU QHWZRUN
FRPPXQLFDWLRQ ZLWK SDLUV RI D QHWZRUN DGGUHVV DQG UHOD\ DGGUHVV XS WR �� SDLUV
PD[LPXP� 7KH QHWZRUN DGGUHVV DQG UHOD\ DGGUHVV VHWWLQJ UDQJHV DQG WKH
PHDQLQJV DUH JLYHQ LQ WKH IROORZLQJ WDEOH�

,WHP 5DQJH 0HDQLQJ

1HWZRUN DGGUHVV �� WR �) �� WR ���� 1HWZRUN DGGUHVV IRU PXWXDO FRPPXQLFDWLRQ

5HOD\ DGGUHVV �� WR �( �� WR ���� 5HOD\ QRGH DGGUHVV RQ ORFDO QHWZRUN

������ 7(67
([HFXWHV D ORRSEDFN WHVW EHWZHHQ WKH GHVLJQDWHG QRGHV�

&RPPDQG %ORFN

�� ����� E\WHV PD[�

&RPPDQG FRGH
7HVW GDWD

5HVSRQVH %ORFN

$� ����� E\WHV PD[�

&RPPDQG FRGH

7HVW GDWD5HVSRQVH
FRGH

3DUDPHWHUV 7HVW GDWD �FRPPDQG DQG UHVSRQVH�� 6SHFLILHV WKH GDWD XS WR ����� E\WHV �DW
WKH WLPH RI %,1 VHWWLQJ� WKDW LV WUDQVPLWWHG WR WKH GHVLJQDWHG QRGH LQ WKH FRP�
PDQG EORFN� 7KH WUDQVPLWWHG WHVW GDWD ZLOO EH UHWXUQHG ZLWKRXW DQ\ FKDQJH LQ WKH
UHVSRQVH EORFN� 7KLV PHDQV WKDW LI WKHUH LV DQ\ GLIIHUHQFH EHWZHHQ WKH WUDQV�
PLWWHG GDWD DQG UHWXUQHG GDWD� WKHUH PXVW KDYH EHHQ DQ HUURU�

������ ,1,7,$/,=(
,QLWLDOL]HV WKH 6<60$& 1(7 /LQN 8QLW�

1RWH �� 1R UHVSRQVH ZLOO EH UHWXUQHG�
�� 'XH WR WKH WLPH UHTXLUHG IRU LQLWLDOL]DWLRQ� D QRGH WKDW KDV UHFHLYHG WKLV FRP�

PDQG FDQQRW UHFHLYH WKH QH[W FRPPDQG IRU DSSUR[LPDWHO\ ��� PV�

&�PRGH &RPPDQGV 6HFWLRQ ���



���

&RPPDQG %ORFN

��

&RPPDQG FRGH

������1$0( 6(7
6HWV D QDPH IRU D QRGH �3&�

&RPPDQG %ORFN

�$ � E\WHV

&RPPDQG FRGH

1DPH GDWD

5HVSRQVH %ORFN

$$

&RPPDQG FRGH
5HVSRQVH FRGH

3DUDPHWHUV 1DPH GDWD �FRPPDQG�� 6SHFLILHV D QDPH ZLWKLQ HLJKW E\WHV RI $6&,, �GR QRW
XVH ����

������1$0( '(/(7(
'HOHWHV WKH QDPH WKDW KDV EHHQ VHW RQ D QRGH �3&��

&RPPDQG %ORFN

�%

&RPPDQG FRGH

5HVSRQVH %ORFN

$%

&RPPDQG FRGH
5HVSRQVH FRGH

������1$0( 5($'
5HDGV WKH QDPH WKDW KDV EHHQ VHW RQ D QRGH�

&RPPDQG %ORFN

�&

&RPPDQG FRGH

&�PRGH &RPPDQGV 6HFWLRQ ���



���

5HVSRQVH %ORFN

$& � E\WHV

&RPPDQG FRGH

1DPH GDWD
5HVSRQVH
FRGH

3DUDPHWHUV 1DPH GDWD �FRPPDQG�� 7KH QDPH WKDW KDV EHHQ VHWZLWKLQ HLJKW E\WHV LQ $6&,,
FRGHV ZLOO EH UHWXUQHG�

������ 7,0( '$7$ 6(7
6HWV WLPH GDWD�

&RPPDQG %ORFN

�'

&RPPDQG FRGH
0LQXWH

6HFRQG
'DWH +RXU <HDU 0RQWK 'D\

5HVSRQVH %ORFN

$'

&RPPDQG FRGH
5HVSRQVH FRGH

3DUDPHWHUV 0LQXWH� VHFRQG� GDWH� KRXU� \HDU� PRQWK� GD\ �FRPPDQG�� 6SHFLI\ LQ %&'�
6SHFLI\ WKH ULJKWPRVW WZR GLJLWV RI WKH \HDU� 7KH VSHFLILHG UDQJHV DUH DV IROORZV�

,WHP 5DQJH

0LQXWH �� WR ��

6HFRQG �� WR ��

'DWH �� WR ��

+RXU �� WR ��

<HDU �� WR ��

0RQWK �� WR ��

'D\ �� WR ��

'D\V FRUUHVSRQG DV IROORZV

9DOXH �� �� �� �� �� �� ��

'D\ 681 021 78( :(' 7+8 )5, 6$7

������'$7$ 75$160,7
:ULWHV GDWD WR WKH FRQVHFXWLYH ZRUGV LQ WKH VSHFLILHG DUHD RQ WKH VSHFLILHG QRGH
VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

1RWH 7KLV FRPPDQG LV WKH VDPH DV WKH RQH H[HFXWHG ZKHQ H[HFXWLQJ WKH
6(1'�������� LQVWUXFWLRQ�

&�PRGH &RPPDQGV 6HFWLRQ ���



���

&RPPDQG %ORFN

��

&RPPDQG
FRGH

)LUVW ZRUG 'DWD IRU ILUVW ZRUG

'DWD
$UHD

5HVSRQVH %ORFN

(�

&RPPDQG FRGH
5HVSRQVH FRGH

3DUDPHWHUV $UHD �FRPPDQG�� 6SHFLI\ WKH DUHD ZKHUH WKH GDWD LV ZULWWHQ DV IROORZV�
��� &,2 $UHD
��� /5 $UHD
��� +5 $UHD
��� 7& $UHD �SUHVHQW YDOXH�
��� '0 $UHD
��� $5 $UHD
)LUVW ZRUG �FRPPDQG�� 6SHFLI\ WKH DGGUHVV RI ILUVW ZRUG�
'DWD �FRPPDQG�� 6SHFLI\ WKH GDWD XS WR ����� E\WHV WR EH ZULWWHQ WR WKH VSHFL�
ILHG DUHD VWDUWLQJ IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFXODWHG
DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

������'$7$ 5($'
:ULWHV GDWD WR WKH FRQVHFXWLYH DUHD RQ WKH VSHFLILHG QRGH VWDUWLQJ IURP WKH VSH�
FLILHG ZRUGV�

1RWH 7KLV FRPPDQG LV WKH VDPH DV WKH RQH H[HFXWHG ZKHQ H[HFXWLQJ WKH
5(&9�������� LQVWUXFWLRQ�

&RPPDQG %ORFN

��

)LUVW ZRUG 1R� RI ZRUGV&RPPDQG
FRGH

$UHD

5HVSRQVH %ORFN

(�

&RPPDQG FRGH

5HVSRQVH FRGH

'DWD IURP ILUVW ZRUG

'DWD

3DUDPHWHUV $UHD �FRPPDQG�� 6SHFLI\ WKH DUHD ZKHUH WKH GDWD LV ZULWWHQ DV IROORZV�
��� &,2 $UHD
��� /5 $UHD
��� +5 $UHD
��� 7& $UHD �SUHVHQW YDOXH�
��� '0 $UHD
��� $5 $UHD

&�PRGH &RPPDQGV 6HFWLRQ ���



���

)LUVW ZRUG DQG QR� RI ZRUGV �FRPPDQG�� 6SHFLI\ WKH QXPEHU RI ZRUGV WR EH
UHDG IURP WKH DUHD EHWZHHQ � DQG ����

'DWD �UHVSRQVH�� 7KH FRQWHQWV XS WR ��� ZRUGV ������ E\WHV� RI WKH VSHFLILHG
DUHD ZLOO EH UHWXUQHG IURP WKH ILUVW ZRUG� 7KH WRWDO QXPEHU RI GDWD E\WHV LV FDOFX�
ODWHG DV IROORZV�

1XPEHU RI ZRUGV [ � E\WHV�ZRUG

��� &�0RGH 5HVSRQVH &RGHV
$ UHVSRQVH FRGH LV UHWXUQHG ZLWK DOO UHVSRQVHV� ,I D FRPPDQG LV FRPSOHWHG QRU�
PDOO\� D UHVSRQVH FRGH RI �� ZLOO EH UHWXUQHG� ,I FRPPDQG H[HFXWLRQ HQGV LQ DQ
HUURU� RQH RI WKH UHVSRQVH FRGHV OLVWHG LQ WKH WDEOH EHORZ ZLOO EH UHWXUQHG LQ WKH
UHVSRQVH EORFN� 7KH KHDGHU FRGH ZLOO VSHFLI\ WKH FRPPDQG�

5HVSRQVH
FRGH

0HDQLQJ

�� 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 EHFDXVH &38 LV RQ VWDQGE\�

�� 1RW H[HFXWDEOH EHFDXVH WKH 6<60$& 1(7 /LQN 8QLW LV EXV\

�� 1RW H[HFXWDEOH ZLWK SUHVHQW ,�2 RU QDPH

�� 1RW H[HFXWDEOH EHFDXVH RI &38 FKDQJH

�$ 1RW H[HFXWDEOH EHFDXVH SURWHFWLRQ LV HIIHFWLYH

�% 1RW H[HFXWDEOH EHFDXVH ILOH PHPRU\ KDV QRW EHHQ LQLWLDOL]HG

�� )RUPDW HUURU �SDUDPHWHU OHQJWK HUURU�

�� 3DUDPHWHU HUURU� GDWD FRGH HUURU� GDWD OHQJWK HUURU� RU FRGH HUURU�

�� ,QVWUXFWLRQ QRW IRXQG

�� $GGUHVV RYHUIORZ

�� %ORFN QXPEHU HUURU

�� 1RW H[HFXWDEOH GXH WR XQH[HFXWHDEOH HUURU FOHDU RU XQH[HFXWHDEOH '0 VL]H FKDQJH

�� 1RW H[HFXWDEOH EHFDXVH RI &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

�� 1RW H[HFXWDEOH EHFDXVH WKH 8QLW LV QRW D FRQWURO XQLW

�� &KHFNVXP 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�

&�0RGH 5HVSRQVH &RGHV 6HFWLRQ ���



���

5HVSRQVH
FRGH

0HDQLQJ

�� 1RW H[HFXWDEOH EHFDXVH RI GDWD OLQN LV DFWLYH

�� 1RW H[HFXWDEOH EHFDXVH WKH GDWD OLQN LV QRW DFWLYH

�� 1RW H[HFXWDEOH EHFDXVH RI D GDWD OLQN WDEOH HUURU

�� 1RW H[HFXWDEOH EHFDXVH WKH GDWD OLQN WDEOH KDV QRW EHHQ UHJLVWHUHG

�� 1RW H[HFXWDEOH EHFDXVH WKH 8QLW LV QRW D 0DVWHU

&�0RGH 5HVSRQVH &RGHV 6HFWLRQ ���
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$SSHQGL[ $
6WDQGDUG 0RGHOV

6<60$& 1(7 /LQN 8QLW
1DPH 0RGHO

6<60$& 1(7 /LQN 8QLW &9����617��

3& �&38�
1DPH 0RGHO

6<60$& &9��� &9����&38���(

6<60$& &9���� &9�����&38���(

6<60$& &9���� &9�����&38���(

6<60$& &90� &90��&38���(

&90��&38���(

3HULSKHUDO DQG 5HODWHG 'HYLFHV
1DPH 0RGHO 5HPDUNV

6<60$& 1(7 /LQN 8QLW &����617���9� &���� &����+� DQG &����+

�&�VHULHV� &���+�617�� &���+

/LQH 6HUYHU 6�����/68�����( �� 9'& YHUVLRQ� 2QH SHU QHWZRUN

3RZHU VXSSO\ �IRU &���+� &���+�$36�� )RU RQH 6<60$& 1(7 /LQN 8QLW

&���+�$36�� )RU WZR 6<60$& 1(7 /LQN 8QLWV

%ULGJH 6�����168*����( �� 9'&� 8VHG WR FRQQHFW WZR QHWZRUNV

1HWZRUN 6HUYLFH 8QLW �168� 6�����168$����( �� 9'&� 56���&� � ZRUGV

1HWZRUN 6XSSRUW %RDUG �16%� 6�����16%���( ,%0 3&�$7 RU FRPSDWLEOH� ,QFOXGHV 6<60$& 1(7 6XSSRUW
6RIWZDUH

6<60$& 1(7 ,QWHUIDFH ERDUG ),7���,)��� /DGGHU 3DFN ),7���0)����9�(



$SSHQGL[ $6WDQGDUG 0RGHOV

���

&DEOHV
1DPH 6SHFLILFDWLRQ 0RGHO

+�3&) FDEOH �WZR�FRUH� WZR %ODFN �� P 6�����+&/%���

RSWLFDO SDWKV� �� P 6�����+&/%���

��� P 6�����+&/%���

��� P 6�����+&/%���

����� P 6�����+&/%���

2UDQJH �� P 6�����+&/2���

�� P 6�����+&/2���

��� P 6�����+&/2���

��� P 6�����+&/2���

����� P 6�����+&/2���

:KHQ SODFLQJ \RXU RUGHU� VSHFLI\ WKH W\SH RI WKH FDEOH E\ DGGLQJ FRGHV WR WKH PRGHO QXPEHU DV VKRZQ EHORZ�

.LQG RI FDEOH
%� &RUG
&� &DEOH

3RZHU VXSSO\ OLQH
/� :LWK SRZHU VXSSO\ OLQH
&� :LWKRXW SRZHU VXSSO\ OLQH

&RORU RI ILEHU
%� %ODFN
2� 2UDQJH

/HQJWK
BBB

2SWLRQ
%ODQN� 6WDQGDUG
1� :LWKRXW WHQVLRQ PHPEHU

6�����+BBBBBBB

$ %
�$���� [ ��% P



���

$SSHQGL[ %
6SHFLILFDWLRQV

&RPPXQLFDWLRQV
6WDQGDUG FRPPXQLFDWLRQ VSHFLILFDWLRQV DUH WKH VDPH DV WKRVH IRU WKH &9�VHULHV 3&�

,WHP 5DWLQJ

&RPPXQLFDWLRQV PRGH 1�1 WRNHQ ULQJ

&RPPXQLFDWLRQV FRGH 0DQFKHVWHU FRGH

0RGXODWLRQ PRGH %DVH EDQG PRGH

7UDQVPLVVLRQ SDWK 5LQJ

%DXG UDWH � 0ESV

7UDQVPLVVLRQ GLVWDQFH ��� P EHWZHHQ WZR QRGHV �� NP ZLWK D 5HSHDWHU�

1XPEHU RI FRQQHFWLQJ QRGHV ��� PD[� LQFOXGLQJ D /LQH 6HUYHU

7UDQVPLVVLRQ FDEOH ��FRUH RSWLFDO ILEHU FDEOH �+�3&)�

&RQQHFWRU )XOO� RU KDOI�ORFN FULPS�VW\OH FRQQHFWRU

/LQN VHUYLFHV 'DWDJUDP VHUYLFH� GDWD OLQNV

1R� RI GDWD OLQN ZRUGV ����� ZRUGV �LQ ,�2 $UHD DQG '0 $UHD�

'DWDJUDP VL]H � NE PD[� SHU PHVVDJH

&DSDFLW\ RI WUDQVPLVVLRQ EXIIHU � PHVVDJH

&DSDFLW\ RI UHFHSWLRQ EXIIHU �� PHVVDJH

5$6 �5HOLDELOLW\� $VVXUDQFH� $QG
6DIHW\� IXQFWLRQV

�� $XWRPDWLF ORRSEDFNV �XVHIXO ZKHQ D WUDQVPLVVLRQ SDWK LV GLVFRQQHFWHG�
�� 1RGH E\SDVVHV �XVHIXO LQ WKH HYHQW RI SRZHU IDLOXUH�
�� ,QWHUQRGH WHVWV
�� :DWFKGRJ WLPHU
�� (UURU GHWHFWLRQ �&5&&&,77� *HQHUDWLQJ IXQFWLRQ  ;�� � ;�� � ;� � ��
�� (UURU ORJ



$SSHQGL[ %6SHFLILFDWLRQV

���

6SHFLILFDWLRQV RI 2SWLFDO )LEHU &DEOH
7KH VSHFLILFDWLRQV RI WKH RSWLFDO ILEHU FDEOH FRQQHFWLQJ WR WKH 6<60$& 1(7 /LQN 8QLW DUH JLYHQ LQ WKH IROORZLQJ
WDEOH�

,WHP 6SHFLILFDWLRQV

0RGHO 6�����+&/%

&URVV VHFWLRQ &DEOH 2SWLFDO ILEHU FRUG

3RZHU OLQH

7HQVLRQ PHPEHU

6XSSRUWHU

6KHDWK

3&) RSWLFDO ILEHU
FRUG

+�3&)

&RUH �3XUH FU\VWDO JODVV�

)ORXURUHVLQ

'LDPHWHU ��� � ��� PP

%HQGLQJ UDGLXV &DEOH ��� PP

&RUG �� PP

:LWKVWDQG WHQVLRQ &DEOH �� NJ

&RUG �� NJ

%HWZHHQ FRQQHFWRUV � NJ�FRUH

:LWKVWDQG SUHVVXUH ��� NJ��� PP

:HLJKW �� NJ�NP

6WRUDJH WHPSHUDWXUH ï���& WR ���&

2SHUDWLQJ WHPSHUDWXUH ï���& WR ���&

7UDQVPLVVLRQ ORVV � G%�NP

'LDPHWHU RI FRUH ��� PP

'LDPHWHU RI WKH FRYHU ��� PP

1R� RI FRUHV �

1R� RI WUDQVPLVVLRQ SDWKV �

7KLFNQHVV RI WUDQVPLVVLRQ SDWK ���� PP�

:H UHFRPPHQG WKH XVHU WR XVH +�3&) FDEOHV WR FRQQHFW QRGHV EHFDXVH +�3&) FDEOHV FDQ EH DGMXVWHG WR WKH
OHQJWK WKDW \RX QHHG DQG FRQQHFWHG WR RU GLVFRQQHFWHG IURP FRQQHFWRUV ZLWK HDVH� 6XLWDEOH FDEOH FRQQHFWRUV IRU
DOO QRGHV DUH DYDLODEOH� &RQWDFW \RXU 20521 UHSUHVHQWDWLYH IRU RSWLFDO ILEHU FDEOHV ZLWK VSHFLILFDWLRQV RWKHU WKDQ
WKH DERYH� <RX QHHG VSHFLDO WRROV WR FRQQHFW DQ +�3&) FDEOH WR D FRQQHFWRU�
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$SSHQGL[ &
6WDWXV :RUGV

7KH 6<60$&1(7 /LQN 8QLW·V VWDWXV ZRUGV DUH DOORFDWHG LQ WKH 3& LQ WKH &38%XV 8QLW $UHD DFFRUGLQJ WR WKH XQLW
QXPEHU� �� ZRUGV DUH DOORFDWHG SHU 8QLW�

8QLW QR� :RUGV 8QLW QR� :RUGV

� ���� WR ���� � ���� WR ����

� ���� WR ���� � ���� WR ����

� ���� WR ���� �� ���� WR ����

� ���� WR ���� �� ���� WR ����

� ���� WR ���� �� ���� WR ����

� ���� WR ���� �� ���� WR ����

� ���� WR ���� �� ���� WR ����

� ���� WR ���� �� ���� WR ����

&RQILJXUDWLRQ RI 6WDWXV :RUGV
7KH FRQILJXUDWLRQ RI WKH VWDWXV ZRUGV LV DV IROORZV�

��

WR

��

��

��

��
���

���

���

���

WR

WR

���

���

���

���

WR

6RIWZDUH VZLWFKHV

1RGH DGGUHVV DQG QHWZRUN VWDWXV

'DWD OLQN VWDWXV

8QLW (UURU )ODJV

1R� RI HUURUV DW 3&·V LQWHUIDFH

1R� RI RSWLFDO /$1 FRPPXQLFDWLRQ HUURUV

1R� RI 5$0 HUURUV

8QXVHG

� ZRUGV

� ZRUG

� ZRUGV

� ZRUGV

� ZRUGV

� ZRUG

� ZRUG

� ZRUG

� ZRUG

,QWHUQRGH WHVW VWDWXV

:RUG



$SSHQGL[ &6WDWXV :RUGV

���

6RIWZDUH 6ZLWFKHV �UHIHU WR SDJHV � DQG ����
:RUG� ���� � ��� [ 8QLW QR�� � � WR �

�� �� �� �� �� �� � � � � � � � � � �

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � � � � �

� � � � � � � �

� � � � � � � �

'HVWLQDWLRQ QHWZRUN DGGUHVV

'HVWLQDWLRQ QRGH DGGUHVV

:RUG
� �

� � 1RGH WHVW VWRS
� � 1RGH WHVW VWDUW

� � 'DWD OLQN VWRS
� � 'DWD OLQN VWDUW

%LW

� �

%LW

� �
3DUDPHWHUV IRU WHVW
EHWZHHQ WZR QRGHV

1RGH $GGUHVV DQG 1HWZRUN 6WDWXV �UHIHU WR SDJH ����
:RUG� ���� � ��� [ 8QLW QR�� � �

�� �� �� �� �� �� � � � � � � � � � �

� � � �1RGH DGGUHVV ��� WR �(�� �

%LW

'DWD /LQN )ODJ
�� 1RW DFWLYH
�� $FWLYH

3RZHU VXSSO\
�� 3RZHU QRW VXSSOLHG
�� 3RZHU VXSSOLHG

/RRS FRQGLWLRQ 1HWZRUN 6WDWXV
�� 5HFHSWLRQ SRVVLEOH
�� 5HFHSWLRQ QRW SRVVLEOH

%LW � %LW � /RRS FRQGLWLRQ

� � 1RUPDO ORRS

� � 'RZQVWUHDP EDFNORRS

� � 8SVWUHDP EDFNORRS

� � /RRS HUURU

'DWD /LQN 6WDWXV �UHIHU WR SDJHV ��� DQG ����
:RUG� ���� � ��� [ 8QLW QR�� � � WR �

� � � � � � � � � � � � � � � �

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

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

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

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

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

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

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

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

��

:RUG

��

��

��

�� 1RUPDO��� (UURU �� 1RW DFWLYH� �� $FWLYH

%LW



$SSHQGL[ &6WDWXV :RUGV

���

,QWHUQRGH 7HVW 6WDWXV �UHIHU WR SDJH ����
:RUG� ���� � ��� [ 8QLW QR�� � ��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � �

�� 7LPH RXW

�� 'HVLJQDWHG QRGH LV EXV\

�� 5HVSRQVH HUURU

�� 5RXWLQJ WDEOH HUURU

�� 7UDQVPLVVLRQ SDUDPHWHU HUURU

�� 7UDQVPLVVLRQ GLVDEOHG �WRNHQ LV ORVW�

:RUG
� ��

%LW

(UURU
IODJV

(UURU FRGH

(UURU FRGH 0HDQLQJ

%LW �� %LW �� %LW ��

� � � 1RUPDO

� � � 7LPH RXW

� � � 'HVLJQDWHG QRGH LV EXV\

� � � 5HVSRQVH HUURU

� � � 5RXWLQJ WDEOH HUURU

� � � 7UDQVPLVVLRQ SDUDPHWHU HUURU

� � � 7UDQVPLVVLRQ GLVDEOHG �7RNHQ LV ORVW�

1RWH 7UDQVPLVVLRQ SDUDPHWHU HUURUV LQFOXGH PRGH HUURUV

:RUG� ���� � ��� [ 8QLW QR�� � �� WR ��

���

���

���

���

���

1R� RI WHVWV H[HFXWHG

1R� RI WLPH�RXW HUURUV

1R� RI RFFXUUHQFHV WKDW WKH GHVLJQDWHG QRGH ZDV EXV\

1R� RI UHVSRQVH HUURUV

1R� RI WUDQVPLVVLRQ GLVDEOHG HUURUV �WRNHQ ORVW�

:RUG

8QLW (UURU )ODJV �UHIHU WR SDJH ����
:RUG� ���� � ��� [ 8QLW QR�� � ��

�� �� �� �� �� �� � � � � � � � � � �

� � � � � � � � � � � �� ��

%LW

�� &38 EXV PRQLWRU HUURU

�� &38 HUURU

�� 6\VWHP VHWWLQJ HUURU

�� 5RXWLQJ WDEOH HUURU

1RQ�IDWDO HUURUV

1XPEHU RI (UURUV �UHIHU WR SDJH ����
:RUG� ���� � ��� [ 8QLW QR�� � �� WR ��

1R� RI HUURUV DW 3&·V LQWHUIDFH

1R� RI RSWLFDO /$1 FRPPXQLFDWLRQ HUURUV

1R� RI 5$0 HUURUV

���

���

���

:RUG
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$SSHQGL[ '
,%0 3&�$7 DQG &RPSDWLEOH &RPSXWHUV

7KH 6<60$& 1(7 /LQN 6\VWHP FDQ EH FRQWUROOHG E\ FRQQHFWLQJ DQ ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU WR WKH
QHWZRUN� 7KLV DSSHQGL[ H[SODLQV WKH EDVLF SURFHGXUHV IRU VHWWLQJ URXWLQJ WDEOHV RQ WKH FRPSXWHU DQG SURJUDP H[�
DPSOHV � )RU GHWDLOV� UHIHU WR WKH 6<60$& 1HWZRUN 6XSSRUW %RDUG 2SHUDWLRQ 0DQXDO�

6<60$& 1HWZRUN 6XSSRUW %RDUG
$Q ,%03&�$7 RU FRPSDWLEOH FRPSXWHU LV FRQQHFWHG WR WKH QHWZRUN YLD D 1HWZRUN 6XSSRUW %RDUG �16%�� 7KH 16%
LV LQVHUWHG WR DQ H[SDQVLRQ VORW RQ WKH FRPSXWHU� 7KH 16% LV SURYLGHG ZLWK 6<60$& 1(7 /LQN 6XSSRUW 6RIWZDUH�

&RPSXWHU 0RGHO

,%0 3&�$7 RU FRPSDWLEOH 6�����16%���(

5RXWLQJ 7DEOHV
0XWXDO FRPPXQLFDWLRQ EHWZHHQ QHWZRUNV UHTXLUHV URXWLQJ WDEOHV� 7KH URXWLQJ WDEOHV UHTXLUH WKH IROORZLQJ ILOHV�

)LOH &RQWHQWV

5287(�'$7 'DWD ILOH ZKHUH URXWLQJ WDEOHV DUH ZULWWHQ�

575($'�(;( 8WLOLW\ ILOH LQFRUSRUDWLQJ URXWLQJ WDEOH VHW DQG UHDG VFULSWV

576(7�(;( 8WLOLW\ ILOH LQFRUSRUDWLQJ DXWRPDWLF URXWLQJ WDEOH JHQHUDWLRQ VFULSWV

6HWWLQJ
8VH DQ DSSOLFDWLRQ VXFK DV ('/,1�(;( RI 06�'26 WR PDNH D URXWLQJ WDEOH ILOH �5287(�'$7� DV VKRZQ EHORZ� ,Q
WKLV H[DPSOH� WKHUH DUH WKUHH UHOD\ QRGHV VHW LQ WKH WDEOH�

$!('/,1 5287(� '$7

/

����������� �� �6HQG GDWD WR QRGH � IRU QHWZRUN DGGUHVV ��

���$������� �� �6HQG GDWD WR QRGH � IRU QHWZRUN DGGUHVV ���

���)������� �& �6HQG GDWD WR QRGH �� IRU QHWZRUN DGGUHVV ����

(
'HVLJQDWHG QRGH DGGUHVV �KH[DGHFLPDO�

'HVLJQDWHG QHWZRUN DGGUHVV �KH[DGHFLPDO�

6HW WKH URXWLQJ WDEOHV RQ WKH FRPSXWHU DV IROORZV�
:KHQ XVLQJ 575($'�(;(� LQSXW $!575($' WR GLVSOD\ WKH IROORZLQJ�



$SSHQGL[ ',%0 3&�$7 DQG &RPSDWLEOH &RPSXWHUV

���

�� 6HWWLQJ URXWLQJ WDEOH

�� 5HDGLQJ URXWLQJ WDEOH

6HOHFW � RU �

5RXWLQJ WDEOH VHW 1HWZRUN QR�
�KH[DGHFLPDO�

*DWHZD\ DGGUHVV
�KH[DGHFLPDO�

�+(;�

���

�+(;�

��

� �

1RWH 7KH WDEOHV UHJLVWHUHG RQ WKH FRPSXWHU ZLOO EH UHDG ZKHQ \RX KDYH VHOHFWHG ´�� 5RXWLQJ WDEOH UHDG�µ ,W GRHV
QRW PHDQ WKDW 5287(�'$7 ZLOO EH UHDG�

:KHQ XVLQJ576(7�(;(� LQSXW $!576(7� 7KH URXWLQJ WDEOHVZLOO EH VHW DXWRPDWLFDOO\� ,I \RXZDQW WR VHW WKH URXWLQJ
WDEOHV DXWRPDWLFDOO\ ZKHQ ERRWLQJ WKH FRPSXWHU� UHJLVWHU WKLV FRPPDQG LQ $872(;(&�%$7�



���

*ORVVDU\

DGGUHVV $ QXPEHU XVHG WR LGHQWLI\ WKH ORFDWLRQ RI GDWD RU SURJUDPPLQJ LQVWUXFWLRQV LQ
PHPRU\ RU WR LGHQWLI\ WKH ORFDWLRQ RI D QHWZRUN RU D XQLW LQ D QHWZRUN�

DGYDQFHG LQVWUXFWLRQ $Q LQVWUXFWLRQ LQSXW ZLWK D IXQFWLRQ FRGH WKDW KDQGOHV GDWD SURFHVVLQJ RSHUD�
WLRQV ZLWKLQ ODGGHU GLDJUDPV� DV RSSRVHG WR D EDVLF LQVWUXFWLRQ� ZKLFK PDNHV XS
WKH IXQGDPHQWDO SRUWLRQ RI D ODGGHU GLDJUDP�

DOORFDWLRQ 7KH SURFHVV E\ZKLFK WKH3&DVVLJQV FHUWDLQ ELWV RUZRUGV LQPHPRU\ IRU YDULRXV
IXQFWLRQV� 7KLV LQFOXGHV SDLULQJ ,�2 ELWV WR ,�2 SRLQWV RQ 8QLWV�

DQDORJ 6RPHWKLQJ WKDW UHSUHVHQWV RU FDQ SURFHVV D FRQWLQXRXV UDQJH RI YDOXHV DV RS�
SRVHG WR YDOXHV WKDW FDQ EH UHSUHVHQWHG LQ GLVWLQFW LQFUHPHQWV� 6RPHWKLQJ WKDW
UHSUHVHQWV RU FDQ SURFHVV YDOXHV UHSUHVHQWHG LQ GLVWLQFW LQFUHPHQWV LV FDOOHG
GLJLWDO�

$QDORJ ,�2 8QLW ,�2 8QLWV WKDW FRQYHUW ,�2 EHWZHHQ DQDORJ DQG GLJLWDO YDOXHV� $Q $QDORJ ,QSXW
,QSXW FRQYHUWV DQ DQDORJ LQSXW WR D GLJLWDO YDOXH IRU SURFHVVLQJ E\ WKH 3&� $Q
$QDORJ 2XWSXW 8QLW FRQYHUWV D GLJLWDO YDOXH WR DQ DQDORJ RXWSXW�

$1' $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI DQG RQO\ LI ERWK SUHPLVHV DUH WUXH�
,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\ 21�2)) VWDWHV RI ELWV
RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGLWLRQV�

DUHD 6HH GDWD DUHD DQG PHPRU\ DUHD�

DUHD SUHIL[ $ RQH RU WZR OHWWHU SUHIL[ XVHG WR LGHQWLI\ D PHPRU\ DUHD LQ WKH 3&� $OO PHPRU\
DUHDV H[FHSW WKH &,2 DUHD UHTXLUH SUHIL[HV WR LGHQWLI\ DGGUHVVHV LQ WKHP�

$6&,, 6KRUW IRU $PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ ,QWHUFKDQJH� $6&,, LV XVHG WR
FRGH FKDUDFWHUV IRU RXWSXW WR SULQWHUV DQG RWKHU H[WHUQDO GHYLFHV�

DV\QFKURQRXV H[HFXWLRQ ([HFXWLRQ RI SURJUDPV DQG VHUYLFLQJ RSHUDWLRQV LQ ZKLFK SURJUDP H[HFXWLRQ
DQG VHUYLFLQJ DUH QRW V\QFKURQL]HG ZLWK HDFK RWKHU�

$X[LOLDU\ $UHD $ 3& GDWD DUHD DOORFDWHG WR IODJV DQG FRQWURO ELWV�

DX[LOLDU\ ELW $ ELW LQ WKH $X[LOLDU\ $UHD�

EDFN�XS $ FRS\ PDGH RI H[LVWLQJ GDWD WR HQVXUH WKDW WKH GDWD ZLOO QRW EH ORVW HYHQ LI WKH
RULJLQDO GDWD LV FRUUXSWHG RU HUDVHG�

%$6,& $ FRPPRQ SURJUDPPLQJ ODQJXDJH� %$6,& 8QLWV DUH SURJUDPPHG LQ %$6,&�

EDVLF LQVWUXFWLRQ $ IXQGDPHQWDO LQVWUXFWLRQ XVHG LQ D ODGGHU GLDJUDP� 6HH DGYDQFHG LQVWUXFWLRQ�

%$6,& 8QLW $ &38 %XV 8QLW XVHG WR UXQ SURJUDPV LQ %$6,&�

EDXG UDWH 7KH GDWD WUDQVPLVVLRQ VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHPPHDVXUHG LQ ELWV
SHU VHFRQG�

%&' 6KRUW IRU ELQDU\�FRGHG GHFLPDO�

ELQDU\ $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ �·V DQG �·V� (DFK JURXS RI IRXU ELQDU\ ELWV LV HTXLYDOHQW WR RQH
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KH[DGHFLPDO GLJLW� %LQDU\ GDWD LQ PHPRU\ LV WKXV RIWHQ H[SUHVVHG LQ KH[DGHFL�
PDO IRU FRQYHQLHQFH�

ELQDU\�FRGHG GHFLPDO $ V\VWHP XVHG WR UHSUHVHQW QXPEHUV VR WKDW HYHU\ IRXU ELQDU\ ELWV LV QXPHULFDOO\
HTXLYDOHQW WR RQH GHFLPDO GLJLW�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $ ELW
KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV 21
DQG2))� $ ELW UHSUHVHQWV RQH ELQDU\ GLJLW� 6RPH ELWV DW SDUWLFXODU DGGUHVVHV DUH
DOORFDWHG WR VSHFLDO SXUSRVHV� VXFK DV KROGLQJ WKH VWDWXV RI LQSXW IURP H[WHUQDO
GHYLFHV� ZKLOH RWKHU ELWV DUH DYDLODEOH IRU JHQHUDO XVH LQ SURJUDPPLQJ�

ELW DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ELW RI GDWD LV VWRUHG� $ ELW DGGUHVV VSHFLILHV WKH
GDWD DUHD DQG ZRUG WKDW LV EHLQJ DGGUHVVHG DV ZHOO DV WKH QXPEHU RI WKH ELW ZLWK�
LQ WKH ZRUG�

%UDQFKLQJ /LQN $GDSWHU $ /LQN $GDSWHU XVHG WR EUDQFK FRQQHFWLRQV WR 8QLWV LQ D /LQN 6\VWHP XVHG HLWKHU
WR SUHYHQW WKH HQWLUH 6\VWHP IURP VKXWWLQJ GRZQ IRU DQ LQWHUUXSWLRQ DW RQO\ RQH
SRLQW LQ WKH 6\VWHP RU WR HQDEOH FRQQHFWLQJ PRUH WKDQ WZR 8QLWV LQ RQH 6\VWHP
ZKHQ HDFK 8QLW SURYLGHV RQO\ RQH FRQQHFWRU�

EXIIHU $ WHPSRUDU\ VWRUDJH VSDFH IRU GDWD LQ D FRPSXWHUL]HG GHYLFH�

EXLOGLQJ�EORFN 3& $ 3& WKDW LV FRQVWUXFWHG IURP LQGLYLGXDO FRPSRQHQWV� RU ´EXLOGLQJ EORFNV�µ :LWK
EXLOGLQJ�EORFN 3&V� WKHUH LV QR RQH 8QLW WKDW LV LQGHSHQGHQWO\ LGHQWLILDEOH DV D
3&� 7KH 3& LV UDWKHU D IXQFWLRQDO DVVHPEO\ RI 8QLWV�

EXV $ FRPPXQLFDWLRQV SDWK XVHG WR SDVV GDWD EHWZHHQ DQ\ RI WKH 8QLWV FRQQHFWHG
WR LW�

EXV OLQN $ GDWD OLQN WKDW SDVVHG GDWD EHWZHHQ WZR 8QLWV DFURVV D EXV�

E\WH $ XQLW RI GDWD HTXLYDOHQW WR � ELWV� L�H�� KDOI D ZRUG�

FHQWUDO SURFHVVLQJ XQLW $GHYLFH WKDW LV FDSDEOH RI VWRULQJ SURJUDPV DQG GDWD� DQG H[HFXWLQJ WKH LQVWUXF�
WLRQV FRQWDLQHG LQ WKH SURJUDPV� ,Q D 3& 6\VWHP� WKH FHQWUDO SURFHVVLQJ XQLW H[�
HFXWHV WKH SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV ZLWK H[WHUQDO GH�
YLFHV� HWF�

FKDQQHO 6HH ZRUG�

FKDUDFWHU FRGH $ QXPHULF �XVXDOO\ ELQDU\� FRGH XVHG WR UHSUHVHQW DQ DOSKDQXPHULF FKDUDFWHU�

FKHFNVXP $ VXP WUDQVPLWWHG ZLWK D GDWD SDFN LQ FRPPXQLFDWLRQV� 7KH FKHFNVXP FDQ EH
UHFDOFXODWHG IURP WKH UHFHLYHG GDWD WR FRQILUP WKDW WKH GDWD LQ WKH WUDQVPLVVLRQ
KDV QRW EHHQ FRUUXSWHG�

&,0 &RPSXWHU LQWHJUDWHG PDQXIDFWXULQJ� D SURFHVV ZKHUH RQH RU PRUH FRPSXWHUV
DUH XVHG WR FRQWURO DQG LQWHJUDWH PDQXIDFWXULQJ SURFHVVHV�

&,2 $UHD $ PHPRU\ DUHD XVHG WR FRQWURO ,�2 DQG WR VWRUH DQG PDQLSXODWH GDWD� &,2 $UHD
DGGUHVVHV GR QRW UHTXLUH SUHIL[HV�

FRPELQHG /LQN 6\VWHP $ FRQWURO V\VWHP WKDW LQFOXGHV PRUH WKDQ RQH RI WKH IROORZLQJ V\VWHPV� 5HPRWH
,�2 6\VWHP� 6<60$& /LQN 6\VWHP� +RVW /LQN 6\VWHP� RU 6<60$& 1(7 /LQN
6\VWHP�

FRPPRQ �OLQN� SDUDPHWHU WDEOH $ WDEOH RI VHWWLQJV LQ D 6<60$& /,1. 6\VWHP WKDW VSHFLILHV ZKDW ZRUGV DUH WR
EH XVHG LQ WKH GDWD OLQNV IRU DOO 3&V LQ WKH 6<60$& /,1. 6\VWHP� 6HH UHIUHVK
SDUDPHWHU WDEOH�
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FRPPRQ GDWD 'DWD WKDW LV VWRUHG LQ D PHPRU\ RI D 3& DQG ZKLFK LV VKDUHG E\ RWKHU 3&V LQ WKH
VDPH WKH VDPH V\VWHP� (DFK3&KDV D VSHFLILHG VHFWLRQ�V� RI WKH DUHD DOORFDWHG
WR LW� (DFK 3& ZULWHV WR WKH VHFWLRQ�V� DOORFDWHG WR LW DQG UHDGV WKH VHFWLRQV DOOR�
FDWHG WR WKH RWKHU 3&V ZLWK ZKLFK LW VKDUHV WKH FRPPRQ GDWD�

FRQVWDQW $Q LQSXW IRU DQ RSHUDQG LQ ZKLFK WKH DFWXDO QXPHULF YDOXH LV VSHFLILHG� &RQVWDQWV
FDQ EH LQSXW IRU FHUWDLQ RSHUDQGV LQ SODFH RI PHPRU\ DUHD DGGUHVVHV� 6RPH RS�
HUDQGV PXVW EH LQSXW DV FRQVWDQWV�

FRQWURO ELW $ ELW LQ D PHPRU\ DUHD WKDW LV VHW HLWKHU WKURXJK WKH SURJUDP RU YLD D 3URJUDP�
PLQJ 'HYLFH WR DFKLHYH D VSHFLILF SXUSRVH� H�J�� D 5HVWDUW %LW LV WXUQHG 21 DQG
2)) WR UHVWDUW D 8QLW�

FRQWURO VLJQDO $ VLJQDO VHQW IURP WKH 3& WR HIIHFW WKH RSHUDWLRQ RI WKH FRQWUROOHG V\VWHP�

&RQWURO 6\VWHP $OO RI WKH KDUGZDUH DQG VRIWZDUH FRPSRQHQWV XVHG WR FRQWURO RWKHU GHYLFHV� $
&RQWURO 6\VWHP LQFOXGHV WKH 3& 6\VWHP� WKH 3& SURJUDPV� DQG DOO ,�2 GHYLFHV
WKDW DUH XVHG WR FRQWURO RU REWDLQ IHHGEDFN IURP WKH FRQWUROOHG V\VWHP�

FRQWUROOHG V\VWHP 7KH GHYLFHV WKDW DUH EHLQJ FRQWUROOHG E\ D 3& 6\VWHP�

&38 6HH FHQWUDO SURFHVVLQJ XQLW�

&38 %XV 8QLW $ VSHFLDO 8QLW XVHG ZLWK &9�VHULHV 3&V WKDW PRXQWV WR WKH &38 EXV� 7KLV FRQ�
QHFWLRQ WR WKH &38 EXV HQDEOHV VSHFLDO GDWD OLQNV� GDWD WUDQVIHUV� DQG SURFHVV�
LQJ�

&38 5DFN 7KHPDLQ5DFN LQ D EXLOGLQJ�EORFN3&� WKH&385DFN FRQWDLQV WKH&38� D3RZHU
6XSSO\� DQG RWKHU 8QLWV� 7KH &38 5DFN� DORQJ ZLWK WKH ([SDQVLRQ &38 5DFN�
SURYLGHV ERWK DQ ,�2 EXV DQG D &38 EXV�

&�VHULHV 3& $Q\ RI WKH IROORZLQJ 3&V�&����+� &����+�&���� &���+�&��+� &��+�&��+�
&��.� &��3� &��.� &��3� &��.� &��3� &��.� &��3� &���� RU &���

&76 $Q DFURQ\P IRU FOHDU�WR�VHQG� D VLJQDO XVHG LQ FRPPXQLFDWLRQV EHWZHHQ HOHF�
WURQLF GHYLFHV WR LQGLFDWH WKDW WKH UHFHLYHU LV UHDG\ WR DFFHSW LQFRPLQJ GDWD�

&9 6XSSRUW 6RIWZDUH $ SURJUDPPLQJ SDFNDJH UXQ RQ DQ ,%0 3&�$7 RU FRPSDWLEOH WR VHUYH DV D 3UR�
JUDPPLQJ 'HYLFH IRU &9�VHULHV 3&V�

&9�PRGH $ IRUP RI FRPPXQLFDWLRQV XVHDEOH RQO\ ZLWK &9�VHULHV 3&V� 6HH &�PRGH�

&9�VHULHV 3& $Q\ RI WKH IROORZLQJ 3&V� &9���� &9����� &9����� RU &90�

&966 6HH &9 6XSSRUW 6RIWZDUH�

F\FOH 2QH XQLW RI SURFHVVLQJ SHUIRUPHG E\ WKH &38� LQFOXGLQJ 6)&�ODGGHU SURJUDP
H[HFXWLRQ� SHULSKHUDO VHUYLFLQJ� ,�2 UHIUHVKLQJ� HWF� 7KH F\FOH LV FDOOHG WKH VFDQ
ZLWK &�VHULHV 3&V�

F\FOH WLPH 7KH WLPH UHTXLUHG WR FRPSOHWH RQH F\FOH RI &38 SURFHVVLQJ�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�

GDWD OHQJWK ,Q FRPPXQLFDWLRQV� WKH QXPEHU RI ELWV WKDW LV WR EH WUHDWHG DV RQH XQLW LQ GDWD
WUDQVPLVVLRQV�

GDWD OLQN $Q DXWRPDWLF GDWD WUDQVPLVVLRQ RSHUDWLRQ WKDW DOORZV 3&V RU 8QLWV ZLWKLQ 3& WR
SDVV GDWD EDFN DQG IRUWK YLD FRPPRQ GDWD DUHDV�
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GDWD OLQN DUHD $ FRPPRQ GDWD DUHD HVWDEOLVKHG WKURXJK D GDWD OLQN�

GDWD OLQN WDEOH $ WDEOH RI VHWWLQJV NHSW LQ PHPRU\ WKDW VSHFLILHV ZKDW ZRUGV DUH WR EH SDUW RI D
GDWD OLQN IRU DOO 3&V LQYROYHG LQ WKH OLQN�

GDWD UHJLVWHU $ VWRUDJH ORFDWLRQ LQPHPRU\ XVHG WR KROG GDWD� ,Q &9�VHULHV3&V� GDWD UHJLVWHUV
DUH XVHG ZLWK RU ZLWKRXW LQGH[ UHJLVWHUV WR KROG GDWD XVHG LQ LQGLUHFW DGGUHVVLQJ�

GDWD VKDULQJ $Q DVSHFW RI 6<60$& /LQN 6\VWHPV DQG 6<60$& 1(7 /LQN 6\VWHPV LQ ZKLFK
FRPPRQ GDWD DUHDV RU FRPPRQ GDWD ZRUGV DUH FUHDWHG EHWZHHQ WZR RU PRUH
3&V�

GDWD WUDQVIHU 0RYLQJ GDWD IURP RQHPHPRU\ ORFDWLRQ WR DQRWKHU� HLWKHU ZLWKLQ WKH VDPH GHYLFH
RU EHWZHHQ GLIIHUHQW GHYLFHV FRQQHFWHG YLD D FRPPXQLFDWLRQV OLQH RU QHWZRUN�

GHEXJ $ SURFHVV E\ ZKLFK D GUDIW SURJUDP LV FRUUHFWHG XQWLO LW RSHUDWHV DV LQWHQGHG�
'HEXJJLQJ LQFOXGHV ERWK WKH UHPRYDO RI V\QWD[ HUURUV� DV ZHOO DV WKH ILQH�WXQLQJ
RI WLPLQJ DQG FRRUGLQDWLRQ RI FRQWURO RSHUDWLRQV�

GHFLPDO $ QXPEHU V\VWHPZKHUH QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO GDWD
LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� IRXU ELQDU\ ELWV DUH RIWHQ XVHG WR UHSUHVHQW
RQH GHFLPDO GLJLW� YLD D V\VWHP FDOOHG ELQDU\�FRGHG GHFLPDO�

GHFUHPHQW 'HFUHDVLQJ D QXPHULF YDOXH� XVXDOO\ E\ ��

GHIDXOW $ YDOXH DXWRPDWLFDOO\ VHW E\ WKH 3& ZKHQ WKH XVHU GRHV QRW VSHFLILFDOO\ VHW
DQRWKHU YDOXH�0DQ\ GHYLFHVZLOO DVVXPH VXFK GHIDXOW FRQGLWLRQV XSRQ WKH DSSOL�
FDWLRQ RI SRZHU�

GHOLPLWHU $ FRGH VHQW GXULQJ FRPPXQLFDWLRQV EHWZHHQ GHYLFHV WR LQGLFDWH WKH HQG RI WKH
FXUUHQW WUDQVPLVVLRQ� EXW QRW WKH HQG RI WKH HQWLUH WUDQVPLVVLRQ� 6HH WHUPLQDWRU�

GHVWLQDWLRQ 7KH ORFDWLRQ ZKHUH DQ LQVWUXFWLRQ SODFHV WKH GDWD RQ ZKLFK LW LV RSHUDWLQJ� DV RS�
SRVHG WR WKH ORFDWLRQ IURPZKLFK GDWD LV WDNHQ IRU XVH LQ WKH LQVWUXFWLRQ� 7KH ORFD�
WLRQ IURP ZKLFK GDWD LV WDNHQ LV FDOOHG WKH VRXUFH�

GLJLW $ XQLW RI VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI IRXU ELWV�

',3 VZLWFK 'XDO LQ�OLQH SDFNDJH VZLWFK� DQ DUUD\ RI SLQV LQ D VLJQDO SDFNDJH WKDW LV PRXQWHG
WR D FLUFXLW ERDUG DQG LV XVHG WR VHW RSHUDWLQJ SDUDPHWHUV�

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

'0 $UHD $ GDWD DUHD XVHG WR KROG RQO\ ZRUG GDWD� :RUGV LQ WKH '0 DUHD FDQQRW EH DF�
FHVVHG ELW E\ ELW�

'0 ZRUG $ ZRUG LQ WKH '0 $UHD�

GRZQORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D KLJKHU�OHYHO RU KRVW FRP�
SXWHU WR D ORZHU�OHYHO RU VODYH FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFH LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

((3520 (OHFWULFDOO\ HUDVDEOH SURJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQ ZKLFK
VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV DFFRPSOLVKHG XVLQJ D
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VSHFLDO FRQWURO OHDG FRQQHFWHG WR WKH ((3520 FKLS DQG FDQ EH GRQH ZLWKRXW
KDYLQJ WR UHPRYH WKH ((3520 FKLS IURP WKH GHYLFH LQ ZKLFK LW LV PRXQWHG�

HOHFWULFDO QRLVH 5DQGRPYDULDWLRQV RI RQH RUPRUH HOHFWULFDO FKDUDFWHULVWLFV VXFK DV YROWDJH� FXU�
UHQW� DQG GDWD� ZKLFK PLJKW LQWHUIHUH ZLWK WKH QRUPDO RSHUDWLRQ RI D GHYLFH�

(0 $UHD ([WHQGHG 'DWD 0HPRU\ $UHD� DQ DUHD WKDW FDQ EH RSWLRQDOO\ DGGHG WR FHUWDLQ
3&V WR HQDEOH JUHDWHU GDWD VWRUDJH� )XQFWLRQDOO\� WKH (0 $UHD RSHUDWHV OLNH WKH
'0 $UHD� $UHD DGGUHVVHV DUH SUHIL[HV ZLWK ( DQG RQO\ ZRUGV FDQ EH DFFHVVHG�
7KH (0 $UHD LV VHSDUDWHG LQWR PXOWLSOH EDQNV�

(3520 (UDVDEOH SURJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQ ZKLFK VWRUHG GDWD
FDQ EH HUDVHG� E\ XOWUDYLROHW OLJKW RU RWKHU PHDQV� DQG UHSURJUDPPHG�

HUURU FRGH $ QXPHULF FRGH JHQHUDWHG WR LQGLFDWH WKDW DQ HUURU H[LVWV� DQG VRPHWKLQJ DERXW
WKH QDWXUH RI WKH HUURU� 6RPH HUURU FRGHV DUH JHQHUDWHG E\ WKH V\VWHP� RWKHUV
DUH GHILQHG LQ WKH SURJUDP E\ WKH RSHUDWRU�

HYHQ SDULW\ $ FRPPXQLFDWLRQ VHWWLQJ WKDW DGMXVWV WKH QXPEHU RI 21 ELWV VR WKDW LW LV DOZD\V
HYHQ� 6HH SDULW\�

HYHQW SURFHVVLQJ 3URFHVVLQJ WKDW LV SHUIRUPHG LQ UHVSRQVH WR DQ HYHQW� H�J�� DQ LQWHUUXSW VLJQDO�

([SDQVLRQ &38 5DFN $5DFN FRQQHFWHG WR WKH&385DFN WR LQFUHDVH WKH YLUWXDO VL]H RI WKH &385DFN�
8QLWV WKDW PD\ EH PRXQWHG WR WKH &38 %DFNSODQH PD\ DOVR EH PRXQWHG WR WKH
([SDQVLRQ &38 %DFNSODQH�

([SDQVLRQ ,�2 5DFN $ 5DFN XVHG WR LQFUHDVH WKH ,�2 FDSDFLW\ RI D 3&� ,Q &9�6HULHV 3&� HLWKHU RQH
([SDQVLRQ ,�2 5DFN FDQ EH FRQQHFWHG GLUHFWO\ WR WKH &38 RU ([SDQVLRQ &38
5DFN RU PXOWLSOH ([SDQVLRQ ,�25DFNV FDQ EH FRQQHFWHG E\ XVLQJ DQ ,�2&RQWURO
DQG ,�2 ,QWHUIDFH 8QLWV�

)$ )DFWRU\ DXWRPDWLRQ�

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

IDWDO HUURU $Q HUURU WKDW VWRSV 3& RSHUDWLRQ DQG UHTXLUHV FRUUHFWLRQ EHIRUH RSHUDWLRQ FDQ
FRQWLQXH�

)&6 6HH IUDPH FKHFNVXP�

),16 6HH &9�PRGH�

IODJ $GHGLFDWHG ELW LQPHPRU\ WKDW LV VHW E\ WKH V\VWHP WR LQGLFDWH VRPH W\SH RI RSHU�
DWLQJ VWDWXV� 6RPH IODJV� VXFK DV WKH FDUU\ IODJ� FDQ DOVR EH VHW E\ WKH RSHUDWRU
RU YLD WKH SURJUDP�

IRUFH UHVHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ2)) D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 2)) DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IRUFH VHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ 21 D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 21 DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IUDPH FKHFNVXP 7KH UHVXOWV RI H[FOXVLYH 25LQJ DOO GDWD ZLWKLQ D VSHFLILHG FDOFXODWLRQ UDQJH� 7KH
IUDPH FKHFNVXP FDQ EH FDOFXODWHG RQ ERWK WKH VHQGLQJ DQG UHFHLYLQJ HQG RI D
GDWD WUDQVIHU WR FRQILUP WKDW GDWD ZDV WUDQVPLWWHG FRUUHFWO\�
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*3& $Q DFURQ\P IRU *UDSKLF 3URJUDPPLQJ &RQVROH�

*UDSKLF 3URJUDPPLQJ &RQVROH $ SURJUDPPLQJ GHYLFH ZLWK DGYDQFHG SURJUDPPLQJ DQG GHEXJJLQJ FDSDELOLWLHV
WR IDFLOLWDWH 3& RSHUDWLRQ� $ *UDSKLF 3URJUDPPLQJ &RQVROH LV SURYLGHG ZLWK D
ODUJH GLVSOD\ RQWR ZKLFK ODGGHU�GLDJUDP SURJUDPV FDQ EH ZULWWHQ GLUHFWO\ LQ ODG�
GHU�GLDJUDP V\PEROV IRU LQSXW LQWR WKH 3& ZLWKRXW FRQYHUVLRQ WR PQHPRQLF
IRUP�

KDQGVKDNLQJ 7KH SURFHVV ZKHUHE\ WZR GHYLFHV H[FKDQJH EDVLF VLJQDOV WR FRRUGLQDWH FRP�
PXQLFDWLRQV EHWZHHQ WKHP�

KHDGHU FRGH $ FRGH LQ DQ LQVWUXFWLRQ WKDW VSHFLILHV ZKDW WKH LQVWUXFWLRQ LV WR GR�

KH[DGHFLPDO $ QXPEHU V\VWHP ZKHUH DOO QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO
GDWD LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� KRZHYHU� GLVSOD\V DQG LQSXWV RQ 3UR�
JUDPPLQJ 'HYLFHV DUH RIWHQ H[SUHVVHG LQ KH[DGHFLPDO WR VLPSOLI\ RSHUDWLRQ�
(DFK JURXS RI IRXU ELQDU\ ELWV LV QXPHULFDOO\ HTXLYDOHQW WR RQH KH[DGHFLPDO GLJLW�

KRVW LQWHUIDFH $Q LQWHUIDFH WKDW DOORZV FRPPXQLFDWLRQV ZLWK D KRVW FRPSXWHU�

+RVW /LQN 6\VWHP $ V\VWHP ZLWK RQH RU PRUH KRVW FRPSXWHUV FRQQHFWHG WR RQH RU PRUH 3&V YLD
+RVW /LQN8QLWV RU KRVW LQWHUIDFHV VR WKDW WKH KRVW FRPSXWHU FDQ EH XVHG WR WUDQV�
IHU GDWD WR DQG IURP WKH 3&�V�� +RVW /LQN 6\VWHPV HQDEOH FHQWUDOL]HG PDQDJH�
PHQW DQG FRQWURO RI 3& 6\VWHPV�

+RVW /LQN 8QLW $Q LQWHUIDFH XVHG WR FRQQHFW D &�VHULHV 3& WR D KRVW FRPSXWHU LQ D +RVW /LQN
6\VWHP�

,�2 DOORFDWLRQ 7KH SURFHVV E\ ZKLFK WKH 3& DVVLJQV FHUWDLQ ELWV LQ PHPRU\ IRU YDULRXV IXQF�
WLRQV� 7KLV LQFOXGHV SDLULQJ ,�2 ELWV WR ,�2 SRLQWV RQ 8QLWV�

,�2 %ORFN (LWKHU DQ ,QSXW %ORFN RU DQ 2XWSXW %ORFN� ,�2 %ORFNV SURYLGH PRXQWLQJ SRVLWLRQV
IRU UHSODFHDEOH UHOD\V�

,�2 &RQWURO 8QLW $8QLW PRXQWHG WR WKH &385DFN WRPRQLWRU DQG FRQWURO ,�2 SRLQWV RQ ([SDQVLRQ
&38 5DFNV RU ([SDQVLRQ ,�2 5DFNV�

,�2 GHOD\ 7KH GHOD\ LQ WLPH IURPZKHQ D VLJQDO LV VHQW WR DQ RXWSXW WRZKHQ WKH VWDWXV RI WKH
RXWSXW LV DFWXDOO\ LQ HIIHFW RU WKH GHOD\ LQ WLPH IURP ZKHQ WKH VWDWXV RI DQ LQSXW
FKDQJHV XQWLO WKH VLJQDO LQGLFDWLQJ WKH FKDQJH LQ WKH VWDWXV LV UHFHLYHG�

,�2 GHYLFH $ GHYLFH FRQQHFWHG WR WKH ,�2 WHUPLQDOV RQ ,�2 8QLWV� 6SHFLDO ,�2 8QLWV� HWF� ,�2
GHYLFHV PD\ EH HLWKHU SDUW RI WKH &RQWURO 6\VWHP� LI WKH\ IXQFWLRQ WR KHOS FRQWURO
RWKHU GHYLFHV� RU WKH\ PD\ EH SDUW RI WKH FRQWUROOHG V\VWHP�

,�2 ,QWHUIDFH 8QLW $ 8QLW PRXQWHG WR DQ ([SDQVLRQ &38 5DFN RU ([SDQVLRQ ,�2 5DFN WR LQWHUIDFH
WKH 5DFN WR WKH &38 5DFN�

,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP� RU DW ZKLFK DQ RXWSXW
VLJQDO OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� ,�2 SRLQWV FRUUHVSRQG WR WHUPL�
QDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQWV FRUUH�
VSRQG WR ,�2 ELWV LQ WKH ,5 DUHD�

,�2 UHIUHVKLQJ 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�

,�2 UHVSRQVH WLPH 7KH WLPH UHTXLUHG IRU DQ RXWSXW VLJQDO WR EH VHQW IURP WKH 3& LQ UHVSRQVH WR DQ
LQSXW VLJQDO UHFHLYHG IURP DQ H[WHUQDO GHYLFH�
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,�2 7HUPLQDO $5HPRWH ,�2 8QLW FRQQHFWHG LQ D:LUHG 5HPRWH ,�2 6\VWHP WR SURYLGH D OLPLWHG
QXPEHU RI ,�2 SRLQWV DW RQH ORFDWLRQ� 7KHUH DUH VHYHUDO W\SHV RI ,�2 7HUPLQDOV�

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

,�2 YHULILFDWLRQ HUURU $ HUURU JHQHUDWHG E\ D GLVDJUHHPHQW EHWZHHQ WKH 8QLWV UHJLVWHUHG LQ WKH ,�2
WDEOH DQG WKH 8QLWV DFWXDOO\ PRXQWHG WR WKH 3&�

,�2 ZRUG $ZRUG LQ WKH &,2 DUHD WKDW LV DOORFDWHG WR D 8QLW LQ WKH 3&6\VWHP DQG LV XVHG WR
KROG ,�2 VWDWXV IRU WKDW 8QLW�

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

LQLWLDOL]H 3DUW RI WKH VWDUWXS SURFHVV ZKHUHE\ VRPH PHPRU\ DUHDV DUH FOHDUHG� V\VWHP
VHWXS LV FKHFNHG� DQG GHIDXOW YDOXHV DUH VHW�

LQSXW 7KH VLJQDO FRPLQJ IURP DQ H[WHUQDO GHYLFH LQWR WKH 3&� 7KH WHUP LQSXW LV RIWHQ
XVHG DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR LQFRPLQJ VLJQDOV�

LQSXW ELW $ ELW LQ WKH &,2 DUHD WKDW LV DOORFDWHG WR KROG WKH VWDWXV RI DQ LQSXW�

,QSXW %ORFN $8QLW XVHG LQ FRPELQDWLRQZLWK D5HPRWH ,QWHUIDFH WR FUHDWH DQ ,�2 7HUPLQDO� $Q
,QSXW %ORFN SURYLGHV PRXQWLQJ SRVLWLRQV IRU UHSODFHDEOH UHOD\V� (DFK UHOD\ FDQ
EH VHOHFWHG DFFRUGLQJ WR VSHFLILF LQSXW UHTXLUHPHQWV�

LQSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW VHQGV VLJQDOV LQWR WKH 3& 6\VWHP�

LQSXW SRLQW 7KH SRLQW DW ZKLFK DQ LQSXW HQWHUV WKH 3&6\VWHP� ,QSXW SRLQWV FRUUHVSRQG SK\V�
LFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

LQSXW VLJQDO $ FKDQJH LQ WKH VWDWXV RI D FRQQHFWLRQ HQWHULQJ WKH 3&� *HQHUDOO\ DQ LQSXW VLJQDO
LV VDLG WR H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROW�
DJH RU IURP D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

,QSXW 7HUPLQDO $Q ,�2 7HUPLQDO WKDW SURYLGHV LQSXW SRLQWV�

LQVWUXFWLRQ $ GLUHFWLRQ JLYHQ LQ WKH SURJUDP WKDW WHOOV WKH 3& RI WKH DFWLRQ WR EH FDUULHG RXW�
DQG WKH GDWD WR EH XVHG LQ FDUU\LQJ RXW WKH DFWLRQ� ,QVWUXFWLRQV FDQ EH XVHG WR
VLPSO\ WXUQ D ELW 21 RU 2))� RU WKH\ FDQ SHUIRUP PXFK PRUH FRPSOH[ DFWLRQV�
VXFK DV FRQYHUWLQJ DQG�RU WUDQVIHUULQJ ODUJH EORFNV RI GDWD�

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

LQWHUUXSW �VLJQDO� $ VLJQDO WKDW VWRSV QRUPDO SURJUDP H[HFXWLRQ DQG FDXVHV D VXEURXWLQH WR EH UXQ
RU RWKHU SURFHVVLQJ WR WDNH SODFH�

,QWHUUXSW ,QSXW 8QLW $ 5DFN�PRXQWLQJ 8QLW XVHG WR LQSXW H[WHUQDO LQWHUUXSWV LQWR D 3& 6\VWHP�

,2,) $Q DFURQ\P IRU ,�2 ,QWHUIDFH 8QLW�

,20 �$UHD� $ FROOHFWLYH PHPRU\ DUHD FRQWDLQLQJ DOO RI WKH PHPRU\ DUHDV WKDW FDQ EH DF�
FHVVHG E\ ELW� LQFOXGLQJ WLPHU DQG FRXQWHU &RPSOHWLRQ )ODJV� 7KH ,20 $UHD LQ�
FOXGHV DOO PHPRU\ DUHD PHPRU\ DGGUHVVHV EHWZHHQ ���� DQG �)))�



*ORVVDU\

���

-,6 $Q DFURQ\P IRU -DSDQHVH ,QGXVWULDO 6WDQGDUGV�

MXPS $ W\SH RI SURJUDPPLQJ ZKHUH H[HFXWLRQ PRYHV GLUHFWO\ IURP RQH SRLQW LQ D SUR�
JUDP WR DQRWKHU� ZLWKRXW VHTXHQWLDOO\ H[HFXWLQJ DQ\ LQVWUXFWLRQV LQ EHWZHHQ�
-XPSV LQ ODGGHU GLDJUDPV DUH XVXDOO\ FRQGLWLRQDO RQ DQ H[HFXWLRQ FRQGLWLRQ�
MXPSV LQ 6)& SURJUDPV DUH FRQGLWLRQDO RQ WKH VWHS VWDWXV DQG WUDQVLWLRQ FRQGL�
WLRQ VWDWXV EHIRUH WKH MXPS�

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

OHDVW�VLJQLILFDQW �ELW�ZRUG� 6HH ULJKWPRVW �ELW�ZRUG��

/(' $FURQ\P IRU OLJKW�HPLWWLQJ GLRGH� D GHYLFH XVHG DV IRU LQGLFDWRUV RU GLVSOD\V�

OHIWPRVW �ELW�ZRUG� 7KH KLJKHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
KLJKHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
PRVW�VLJQLILFDQW ELWV�ZRUGV�

OLQN $ KDUGZDUH RU VRIWZDUH FRQQHFWLRQ IRUPHG EHWZHHQ WZR 8QLWV� ´/LQNµ FDQ UHIHU
HLWKHU WR D SDUW RI WKH SK\VLFDO FRQQHFWLRQ EHWZHHQ WZR 8QLWV RU D VRIWZDUH FRQ�
QHFWLRQ FUHDWHG WR GDWD H[LVWLQJ DW DQRWKHU ORFDWLRQ �L�H�� GDWD OLQNV��

OLQN SDUDPHWHU WDEOH 6HH FRPPRQ OLQN SDUDPHWHU WDEOH�

/LQN 6\VWHP $ V\VWHP XVHG WR FRQQHFW UHPRWH ,�2 RU WR FRQQHFW PXOWLSOH 3&V LQ D QHWZRUN�
/LQN 6\VWHPV LQFOXGH WKH IROORZLQJ� 6<60$& %86 5HPRWH ,�2 6\VWHPV� 6<6�
0$&%86��5HPRWH ,�26\VWHPV� 6<60$&/,1.6\VWHPV�+RVW /LQN6\VWHPV�
DQG 6<60$& 1(7 /LQN 6\VWHPV�

/LQN 8QLW $Q\ RI WKH 8QLWV XVHG WR FRQQHFW D 3& WR D /LQN 6\VWHP� 7KHVH LQFOXGH 5HPRWH
,�2 8QLWV� 6<60$& /,1. 8QLWV� DQG 6<60$& 1(7 /LQN 8QLWV�

ORDG 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

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�

ORFDO QHWZRUN WDEOH $ WDEOH WKDW VSHFLILHV DOO RI WKH QHWZRUNV WKDW D 3& EHORQJV WR DQG WKH XQLW QXP�
EHUV RI WKH 8QLWV FRQQHFWLQJ WKH 3& WR HDFK RI WKHVH QHWZRUNV�

PDVWHU ,Q D 6<60$& 1(7 /LQN 6\VWHP� D 8QLW VSHFLILHG WR PDQDJH QHWZRUN FRPPXQL�
FDWLRQV�

PDVWHU QXPEHU $ QXPEHU DVVLJQHG WR D PDVWHU LQ D 6<60$&1(7 /LQN 6\VWHP� 7KLV QXPEHU LV
GLIIHUHQW IURP WKH XQLW QXPEHU�

0&5 8QLW 0DJQHWLF &DUG 5HDGHU 8QLW�

PHJDE\WH $ XQLW RI VWRUDJH HTXDO WR RQH PLOOLRQ E\WHV�

PHPRU\ DUHD $Q\ RI WKH DUHDV LQ WKH 3& XVHG WR KROG GDWD RU SURJUDPV�

PRVW�VLJQLILFDQW �ELW�ZRUG� 6HH OHIWPRVW �ELW�ZRUG��

QHVWLQJ 3URJUDPPLQJ RQH ORRS ZLWKLQ DQRWKHU ORRS� SURJUDPPLQJ D FDOO WR D VXEURXWLQH
ZLWKLQ DQRWKHU VXEURXWLQH� RU SURJUDPPLQJ DQ ,)ï(/6( SURJUDPPLQJ VHFWLRQ
ZLWKLQ DQRWKHU ,)ï(/6( VHFWLRQ�
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1HWZRUN 6HUYLFH %RDUG $ GHYLFH ZLWK DQ LQWHUIDFH WR FRQQHFW GHYLFHV RWKHU WKDQ 3&V WR D 6<60$&1(7
/LQN 6\VWHP�

1HWZRUN 6HUYLFH 8QLW $ 8QLW WKDW SURYLGHV WZR LQWHUIDFHV WR FRQQHFW SHULSKHUDO GHYLFHV WR D 6<60$&
1(7 /LQN 6\VWHP�

QHWZRUN VXSSRUW WDEOH 7DEOHV RI VHWWLQJV XVHG WR HVWDEOLVK RSHUDWLQJ SDUDPHWHUV IRU 6<60$& /,1.
DQG 6<60$& 1(7 /LQN 6\VWHPV�

QRGH 2QHRI WKH SRVLWLRQV LQ D /$1� (DFK QRGH LQFRUSRUDWHV D GHYLFH WKDW FDQ FRPPX�
QLFDWH ZLWK WKH GHYLFHV DW DOO RI WKH RWKHU QRGHV� 7KH GHYLFH DW D QRGH LV LGHQWLILHG
E\ WKH QRGH QXPEHU�

QRGH QXPEHU $ QXPEHU XVHG WR LGHQWLI\ D QRGH RQ D QHWZRUN� 7KH QRGH QXPEHU RI D &9�VHULHV
3& LV FDOOHG WKH ´XQLW QXPEHUµ LQ WKH 3& 6HWXS�

QRLVH LQWHUIHUHQFH 'LVWXUEDQFHV LQ VLJQDOV FDXVHG E\ HOHFWULFDO QRLVH�

QRQIDWDO HUURU $ KDUGZDUH RU VRIWZDUH HUURU WKDW SURGXFHV D ZDUQLQJ EXW GRHV QRW VWRS WKH 3&
IURP RSHUDWLQJ�

127 $ ORJLF RSHUDWLRQ ZKLFK LQYHUWV WKH VWDWXV RI WKH RSHUDQG� )RU H[DPSOH� $1'
127 LQGLFDWHV DQ $1' RSHUDWLRQ ZLWK WKH RSSRVLWH RI WKH DFWXDO VWDWXV RI WKH RS�
HUDQG ELW�

16% $Q DFURQ\P IRU 1HWZRUN 6HUYLFH %RDUG�

168 $Q DFURQ\P IRU 1HWZRUN 6HUYLFH 8QLW�

RFWDO $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ QXPHUDOV � WKURXJK ��

RGG SDULW\ $ FRPPXQLFDWLRQV VHWWLQJ WKDW DGMXVWV WKH QXPEHU RI 21 ELWV VR WKDW LW LV DOZD\V
RGG� 6HH SDULW\�

2)) 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG QRW WR EH SUHVHQW� 7KH2))
VWDWH LV JHQHUDOO\ UHSUHVHQWHG E\ D ORZ YROWDJH RU E\ QRQ�FRQGXFWLYLW\� EXW FDQ EH
GHILQHG DV WKH RSSRVLWH RI HLWKHU�

2)) GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ D VLJQDO LV VZLWFKHG 2)) �H�J�� E\ DQ LQSXW
GHYLFH RU 3&� DQG WKH WLPH ZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ 2))
VLJQDO �L�H�� DV QR VLJQDO� E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RIIVHW $SRVLWLYH RU QHJDWLYH YDOXH DGGHG WR D EDVH YDOXH VXFK DV DQ DGGUHVV WR VSHFLI\
D GHVLUHG YDOXH�

21 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG WR EH SUHVHQW� 7KH21 VWDWH
LV JHQHUDOO\ UHSUHVHQWHG E\ D KLJK YROWDJH RU E\ FRQGXFWLYLW\� EXW FDQ EH GHILQHG
DV WKH RSSRVLWH RI HLWKHU�

21 GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ DQ 21 VLJQDO LV LQLWLDWHG �H�J�� E\ DQ LQSXW GH�
YLFH RU 3&� DQG WKH WLPHZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ 21 VLJ�
QDO E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RSHUDQG 7KH YDOXHV GHVLJQDWHG DV WKH GDWD WR EH XVHG IRU DQ LQVWUXFWLRQ� $Q RSHUDQG FDQ
EH LQSXW DV D FRQVWDQW H[SUHVVLQJ WKH DFWXDO QXPHULF YDOXH WR EH XVHG RU DV DQ
DGGUHVV WR H[SUHVV WKH ORFDWLRQ LQ PHPRU\ RI WKH GDWD WR EH XVHG�
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RSHUDWLQJ HUURU $Q HUURU WKDW RFFXUV GXULQJ DFWXDO 3& RSHUDWLRQ DV RSSRVHG WR DQ LQLWLDOL]DWLRQ
HUURU� ZKLFK RFFXUV EHIRUH DFWXDO RSHUDWLRQV FDQ EHJLQ�

RSWLFDO FRPPXQLFDWLRQV $ FRPPXQLFDWLRQV PHWKRG LQ ZKLFK VLJQDOV DUH VHQW RYHU RSWLFDO ILEHU FDEOH WR
SUHYHQW QRLVH LQWHUIHUHQFH DQG LQFUHDVH WUDQVPLVVLRQ GLVWDQFH�

25 $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI HLWKHU RI WZR SUHPLVHV LV WUXH� RU LI
ERWK DUH WUXH� ,Q ODGGHU�GLDJUDPSURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\21�2))
VWDWHV RI ELWV RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGL�
WLRQV�

RXWSXW 7KH VLJQDO VHQW IURP WKH 3& WR DQ H[WHUQDO GHYLFH� 7KH WHUP RXWSXW LV RIWHQ XVHG
DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR RXWJRLQJ VLJQDOV�

2XWSXW %ORFN $8QLW XVHG LQ FRPELQDWLRQZLWK D5HPRWH ,QWHUIDFH WR FUHDWH DQ ,�2 7HUPLQDO� $Q
2XWSXW %ORFN SURYLGHVPRXQWLQJ SRVLWLRQV IRU UHSODFHDEOH UHOD\V� (DFK UHOD\ FDQ
EH VHOHFWHG DFFRUGLQJ WR VSHFLILF RXWSXW UHTXLUHPHQWV�

RXWSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW UHFHLYHV VLJQDOV IURP WKH 3& 6\VWHP�

RXWSXW SRLQW 7KH SRLQW DW ZKLFK DQ RXWSXW OHDYHV WKH 3& 6\VWHP� 2XWSXW SRLQWV FRUUHVSRQG
SK\VLFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

RXWSXW VLJQDO $ VLJQDO EHLQJ VHQW WR DQ H[WHUQDO GHYLFH� *HQHUDOO\ DQ RXWSXW VLJQDO LV VDLG WR
H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROWDJH RU IURP
D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

2XWSXW 7HUPLQDO $Q ,�2 7HUPLQDO WKDW SURYLGHV RXWSXW SRLQWV�

RYHUIORZ 7KH VWDWH ZKHUH WKH FDSDFLW\ RI D GDWD VWRUDJH ORFDWLRQ KDV EHHQ H[FHHGHG�

RYHUZULWH &KDQJLQJ WKH FRQWHQW RI D PHPRU\ ORFDWLRQ VR WKDW WKH SUHYLRXV FRQWHQW LV ORVW�

SDULW\ $GMXVWPHQW RI WKH QXPEHU RI 21 ELWV LQ D ZRUG RU RWKHU XQLW RI GDWD VR WKDW WKH
WRWDO LV DOZD\V DQ HYHQ QXPEHU RU DOZD\V DQ RGG QXPEHU� 3DULW\ LV JHQHUDOO\
XVHG WR FKHFN WKH DFFXUDF\ RI GDWD DIWHU EHLQJ WUDQVPLWWHG E\ FRQILUPLQJ WKDW WKH
QXPEHU RI 21 ELWV LV VWLOO HYHQ RU VWLOO RGG�

SDULW\ FKHFN &KHFNLQJ SDULW\ WR HQVXUH WKDW WUDQVPLWWHG GDWD KDV QRW EHHQ FRUUXSWHG�

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

3& FRQILJXUDWLRQ 7KH DUUDQJHPHQW DQG LQWHUFRQQHFWLRQV RI WKH 8QLWV WKDW DUH SXW WRJHWKHU WR IRUP
D IXQFWLRQDO 3&�

3& 6\VWHP :LWK EXLOGLQJ�EORFN 3&V� DOO RI WKH 5DFNV DQG LQGHSHQGHQW 8QLWV FRQQHFWHG GL�
UHFWO\ WR WKHP XS WR� EXW QRW LQFOXGLQJ WKH ,�2 GHYLFHV� 7KH ERXQGDULHV RI D 3&
6\VWHP DUH WKH 3& DQG WKH SURJUDP LQ LWV &38 DW WKH XSSHU HQG� DQG WKH ,�2
8QLWV� 6SHFLDO ,�2 8QLWV� 2SWLFDO ,�2 8QLWV� 5HPRWH 7HUPLQDOV� HWF�� DW WKH ORZHU
HQG�

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

3& 6HWXS $ JURXS RI RSHUDWLQJ SDUDPHWHUV VHW LQ WKH 3& IURP D 3URJUDPPLQJ 'HYLFH WR
FRQWURO 3& RSHUDWLRQ�

3HULSKHUDO 'HYLFH 'HYLFHV FRQQHFWHG WR D 3& 6\VWHP WR DLG LQ V\VWHP RSHUDWLRQ� 3HULSKHUDO GH�
YLFHV LQFOXGH SULQWHUV� SURJUDPPLQJ GHYLFHV� H[WHUQDO VWRUDJH PHGLD� HWF�
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SHULSKHUDO VHUYLFLQJ 3URFHVVLQJ VLJQDOV WR DQG IURP SHULSKHUDO GHYLFHV� LQFOXGLQJ UHIUHVKLQJ� FRP�
PXQLFDWLRQV SURFHVVLQJ� LQWHUUXSWV� HWF�

3,' 8QLW $ 8QLW GHVLJQHG IRU 3,' FRQWURO�

SROOLQJ 7KH SURFHVV ZKHUHE\ D GHYLFHV FRQVHFXWLYHO\ VHQGV VLJQDOV WR RWKHU GHYLFHV LQ
WKH VDPH QHWZRUN WR SDVV GDWD EDFN DQG IRUWK� H�J�� DV LQ D GDWD OLQN�

SUHVHQW YDOXH 7KH FXUUHQW YDOXH UHJLVWHUHG LQ D GHYLFH DW DQ\ LQVWDQW GXULQJ LWV RSHUDWLRQ� 3UHV�
HQW YDOXH LV DEEUHYLDWHG DV 39� 7KH XVH RI WKLV WHUP LV JHQHUDOO\ UHVWULFWHG WR WLP�
HUV DQG FRXQWHUV�

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

3URJUDPPDEOH &RQWUROOHU $ FRPSXWHUL]HG GHYLFH WKDW FDQ DFFHSW LQSXWV IURP H[WHUQDO GHYLFHV DQG JHQHU�
DWH RXWSXWV WR H[WHUQDO GHYLFHV DFFRUGLQJ WR D SURJUDP KHOG LQ PHPRU\� 3UR�
JUDPPDEOH &RQWUROOHUV DUH XVHG WR DXWRPDWH FRQWURO RI H[WHUQDO GHYLFHV� $O�
WKRXJK VLQJOH�XQLW 3URJUDPPDEOH &RQWUROOHUV DUH DYDLODEOH� EXLOGLQJ�EORFN 3UR�
JUDPPDEOH &RQWUROOHUV DUH FRQVWUXFWHG IURP VHSDUDWH FRPSRQHQWV� 6XFK 3UR�
JUDPPDEOH &RQWUROOHUV DUH IRUPHG RQO\ ZKHQ HQRXJK RI WKHVH VHSDUDWH FRPSR�
QHQWV DUH DVVHPEOHG WR IRUP D IXQFWLRQDO DVVHPEO\� L�H�� WKHUH LV QR RQH LQGLYLGX�
DO 8QLW FDOOHG D 3&�

3URJUDPPLQJ &RQVROH 7KH VLPSOHVW IRUP RU SURJUDPPLQJ GHYLFH DYDLODEOH IRU D 3&� 3URJUDPPLQJ
&RQVROHV DUH DYDLODEOH ERWK DV KDQG�KHOG PRGHOV DQG DV &38�PRXQWLQJ PRG�
HOV�

3URJUDPPLQJ 'HYLFH $ 3HULSKHUDO 'HYLFH XVHG WR LQSXW D SURJUDP LQWR D 3& RU WR DOWHU RU PRQLWRU D
SURJUDP DOUHDG\ KHOG LQ WKH 3&� 7KHUH DUH GHGLFDWHG SURJUDPPLQJ GHYLFHV�
VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�GHGLFDWHG GHYLFHV� VXFK DV
D KRVW FRPSXWHU�

3520 3URJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQWR ZKLFK WKH SURJUDP RU
GDWD PD\ EH ZULWWHQ DIWHU PDQXIDFWXUH� E\ D FXVWRPHU� EXW ZKLFK LV IL[HG IURP
WKDW WLPH RQ�

3520 :ULWHU $ SHULSKHUDO GHYLFH XVHG WR ZULWH SURJUDPV DQG RWKHU GDWD LQWR D 520 IRU SHU�
PDQHQW VWRUDJH DQG DSSOLFDWLRQ�

SURPSW $PHVVDJH RU V\PERO WKDW DSSHDUV RQ D GLVSOD\ WR UHTXHVW LQSXW IURP WKH RSHUD�
WRU�

SURWRFRO 7KH SDUDPHWHUV DQG SURFHGXUHV WKDW DUH VWDQGDUGL]HG WR HQDEOH WZR GHYLFHV WR
FRPPXQLFDWH RU WR HQDEOH D SURJUDPPHU RU RSHUDWRU WR FRPPXQLFDWH ZLWK D GH�
YLFH�

39 6HH SUHVHQW YDOXH�

5DFN $Q DVVHPEO\ WKDW IRUPV D IXQFWLRQDO XQLW LQ D 5DFN 3& 6\VWHP� $ 5DFN FRQVLVWV
RI D %DFNSODQH DQG WKH 8QLWV PRXQWHG WR LW� 7KHVH 8QLWV LQFOXGH WKH 3RZHU 6XS�
SO\� &38� DQG ,�2 8QLWV� 5DFNV LQFOXGH &38 5DFNV� ([SDQVLRQ ,�2 5DFNV� DQG
,�25DFNV� 7KH&385DFN LV WKH5DFN ZLWK WKH &38PRXQWHG WR LW� $Q ([SDQVLRQ
,�2 5DFN LV DQ DGGLWLRQDO 5DFN WKDW KROGV H[WUD ,�2 8QLWV� $Q ,�2 5DFN LV XVHG LQ
WKH &����+ 'XSOH[ 6\VWHP� EHFDXVH WKHUH LV QR URRP IRU DQ\ ,�2 8QLWV RQ WKH
&38 5DFN LQ WKLV 6\VWHP�

UDFN QXPEHU $ QXPEHU DVVLJQHG WR D 5DFN DFFRUGLQJ WR WKH RUGHU WKDW LW LV FRQQHFWHG WR WKH
&38 5DFN� ZLWK WKH &38 5DFN JHQHUDOO\ EHLQJ UDFN QXPEHU ��
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5DFN 3& $ 3& WKDW LV FRPSRVHG RI 8QLWV PRXQWHG WR RQH RU PRUH 5DFNV� 7KLV FRQILJXUD�
WLRQ LV WKH PRVW IOH[LEOH� DQG PRVW ODUJH 3&V DUH 5DFN 3&V� $ 5DFN 3& LV WKH
RSSRVLWH RI D 3DFNDJH�W\SH 3&� ZKLFK KDV DOO RI WKH EDVLF ,�2� VWRUDJH� DQG FRQ�
WURO IXQFWLRQV EXLOW LQWR D VLQJOH SDFNDJH�

5$0 5DQGRP DFFHVV PHPRU\� D GDWD VWRUDJH PHGLD� 5$0 ZLOO QRW UHWDLQ GDWD ZKHQ
SRZHU LV GLVFRQQHFWHG�

5$6 $Q DFURQ\P IRU UHOLDELOLW\� DVVXUDQFH� VDIHW\�

UHIUHVK 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�

UHIUHVK SDUDPHWHU �WDEOH� $ WDEOH RI VHWWLQJV WKDW VSHFLILHV ZKLFK ZRUGV LQ WKH GDWD OLQNV IRU D 6\VWHP DUH WR
EH UHIUHVKHG IRU D SDUWLFXODU 3&� 6HH FRPPRQ OLQN SDUDPHWHU WDEOH�

UHOD\�EDVHG FRQWURO 7KH IRUHUXQQHU RI 3&V� ,Q UHOD\�EDVHG FRQWURO� JURXSV RI UHOD\V DUH LQWHUFRQ�
QHFWHG WR IRUP FRQWURO FLUFXLWV� ,Q D 3&� WKHVH DUH UHSODFHG E\ SURJUDPPDEOH FLU�
FXLWV�

UHVHUYHG ELW $ ELW WKDW LV QRW DYDLODEOH IRU XVHU DSSOLFDWLRQ�

UHVHUYHG ZRUG $ZRUG LQPHPRU\ WKDW LV UHVHUYHG IRU D VSHFLDO SXUSRVH DQG FDQQRW EH DFFHVVHG
E\ WKH XVHU�

UHVHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 2)) RU RI FKDQJLQJ WKH SUHVHQW YDOXH RI D
WLPHU RU FRXQWHU WR LWV VHW YDOXH RU WR ]HUR�

UHVSRQVH FRGH $ FRGH VHQW ZLWK WKH UHVSRQVH WR D GDWD WUDQVPLVVLRQ WKDW VSHFLILHV KRZ WKH
WUDQVPLWWHG GDWD ZDV SURFHVVHG�

UHVSRQVH IRUPDW $ IRUPDW VSHFLI\LQJ WKH GDWD UHTXLUHG LQ D UHVSRQVH WR D GDWD WUDQVPLVVLRQ�

5HVWDUW %LW $ ELW XVHG WR UHVWDUW D 8QLW PRXQWHG WR D 3&�

UHVWDUW FRQWLQXDWLRQ $ SURFHVV ZKLFK DOORZVPHPRU\ DQG SURJUDPH[HFXWLRQ VWDWXV WR EHPDLQWDLQHG
VR WKDW 3& RSHUDWLRQ FDQ EH UHVWDUWHG IURP WKH VWDWH LW ZDV LQ ZKHQ RSHUDWLRQ
ZDV VWRSSHG E\ D SRZHU LQWHUUXSWLRQ�

UHWULHYH 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

UHWU\ 7KH SURFHVV ZKHUHE\ D GHYLFH ZLOO UH�WUDQVPLW GDWD ZKLFK KDV UHVXOWHG LQ DQ HU�
URU PHVVDJH IURP WKH UHFHLYLQJ GHYLFH�

ULJKWPRVW �ELW�ZRUG� 7KH ORZHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
ORZHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
OHDVW�VLJQLILFDQW ELWV�ZRUGV�

ULVLQJ HGJH 7KH SRLQW ZKHUH D VLJQDO DFWXDOO\ FKDQJHV IURP DQ 2)) WR DQ 21 VWDWXV�

520 5HDG RQO\ PHPRU\� D W\SH RI GLJLWDO VWRUDJH WKDW FDQQRW EH ZULWWHQ WR� $ 520
FKLS LV PDQXIDFWXUHG ZLWK LWV SURJUDP RU GDWD DOUHDG\ VWRUHG LQ LW DQG FDQ QHYHU
EH FKDQJHG� +RZHYHU� WKH SURJUDP RU GDWD FDQ EH UHDG DV PDQ\ WLPHV DV GH�
VLUHG�
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URXWLQJ WDEOH 7DEOHV RI VHWWLQJ WKDW VSHFLI\ ZKDW QHWZRUNV D GHYLFH LV D PHPEHU RI DQG ZKDW
QRGHV PXVW EH SDVVHG WKURXJK WR UHDFK RWKHU VSHFLILF QHWZRUNV� 6HH ORFDO QHW�
ZRUN WDEOH DQG UHOD\ QHWZRUN WDEOH�

56����& LQWHUIDFH $Q LQGXVWU\ VWDQGDUG IRU VHULDO FRPPXQLFDWLRQV�

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

VFDQ 7KH SURFHVV XVHG WR H[HFXWH D ODGGHU�GLDJUDP SURJUDP� 7KH SURJUDP LV H[�
DPLQHG VHTXHQWLDOO\ IURP VWDUW WR ILQLVK DQG HDFK LQVWUXFWLRQ LV H[HFXWHG LQ WXUQ
EDVHG RQ H[HFXWLRQ FRQGLWLRQV� 7KH VFDQ DOVR LQFOXGHV SHULSKHUDO SURFHVVLQJ�
,�2 UHIUHVKLQJ� HWF� 7KH VFDQ LV FDOOHG WKH F\FOH ZLWK &9�VHULHV 3&V�

VFDQ WLPH 7KH WLPH UHTXLUHG IRU D VLQJOH VFDQ RI D ODGGHU�GLDJUDP SURJUDP�

VHOI GLDJQRVLV $ SURFHVV ZKHUHE\ WKH V\VWHP FKHFNV LWV RZQ RSHUDWLRQ DQG JHQHUDWHV D ZDUQ�
LQJ RU HUURU LI DQ DEQRUPDOLW\ LV GLVFRYHUHG�

VHULHV $ ZLULQJ PHWKRG LQ ZKLFK 8QLWV DUH ZLUHG FRQVHFXWLYHO\ LQ D VWULQJ� ,Q /LQN 6\V�
WHPV ZLUHG WKURXJK /LQN $GDSWHUV� WKH 8QLWV DUH VWLOO IXQFWLRQDOO\ ZLUHG LQ VHULHV�
HYHQ WKRXJK 8QLWV DUH SODFHG RQ EUDQFK OLQHV�

VHUYLFLQJ 7KH SURFHVV ZKHUHE\ WKH 3&SURYLGHV GDWD WR RU UHFHLYHV GDWD IURP H[WHUQDO GH�
YLFHV RU UHPRWH ,�2 8QLWV� RU RWKHUZLVH KDQGOHV GDWD WUDQVDFWLRQV IRU /LQN 6\V�
WHPV�

VHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 21�

VHW YDOXH 7KH YDOXH IURP ZKLFK D GHFUHPHQWLQJ FRXQWHU VWDUWV FRXQWLQJ GRZQ RU WR ZKLFK
DQ LQFUHPHQWLQJ FRXQWHU FRXQWV XS �L�H�� WKH PD[LPXP FRXQW�� RU WKH WLPH IURP
ZKLFK RU IRU ZKLFK D WLPHU VWDUWV WLPLQJ� 6HW YDOXH LV DEEUHYLDWHG 69�

VRIWZDUH HUURU $Q HUURU WKDW RULJLQDWHV LQ D VRIWZDUH SURJUDP�

VRIWZDUH SURWHFW $ PHDQV RI SURWHFWLQJ GDWD IURP EHLQJ FKDQJHG WKDW XVHV VRIWZDUH DV RSSRVHG
WR D SK\VLFDO VZLWFK RU RWKHU KDUGZDUH VHWWLQJ�

VRIWZDUH VZLWFK 6HH PHPRU\ VZLWFK�

6SHFLDO ,�2 8QLW $ 8QLW WKDW LV GHVLJQHG IRU D VSHFLILF SXUSRVH� 6SHFLDO ,�2 8QLWV LQFOXGH 3RVLWLRQ
&RQWURO 8QLWV� +LJK�VSHHG &RXQWHU 8QLWV� $QDORJ ,�2 8QLWV� HWF�

65$0 6WDWLF UDQGRP DFFHVV PHPRU\� D GDWD VWRUDJH PHGLD�

VXEURXWLQH $ JURXS RI LQVWUXFWLRQV SODFHG VHSDUDWH IURP WKH PDLQ SURJUDP DQG H[HFXWHG
RQO\ ZKHQ FDOOHG IURP WKH PDLQ SURJUDP RU DFWLYDWHG E\ DQ LQWHUUXSW�

69 $EEUHYLDWLRQ IRU VHW YDOXH�

V\QFKURQRXV H[HFXWLRQ ([HFXWLRQ RI SURJUDPV DQG VHUYLFLQJ RSHUDWLRQV LQ ZKLFK SURJUDP H[HFXWLRQ
DQG VHUYLFLQJ DUH V\QFKURQL]HG VR WKDW DOO VHUYLFLQJ RSHUDWLRQV DUH H[HFXWHG
HDFK WLPH WKH SURJUDPV DUH H[HFXWHG�

V\QWD[ 7KH IRUP RI D SURJUDP VWDWHPHQW �DV RSSRVHG WR LWV PHDQLQJ�� )RU H[DPSOH� WKH
WZR VWDWHPHQWV� /(7 $ %�% DQG /(7 $ %� XVH GLIIHUHQW V\QWD[HV� EXW KDYH
WKH VDPH PHDQLQJ�

V\QWD[ HUURU $Q HUURU LQ WKH ZD\ LQ ZKLFK D SURJUDP LV ZULWWHQ� 6\QWD[ HUURUV FDQ LQFOXGH
¶VSHOOLQJ· PLVWDNHV �L�H�� D IXQFWLRQ FRGH WKDW GRHV QRW H[LVW�� PLVWDNHV LQ VSHFLI\�
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LQJ RSHUDQGV ZLWKLQ DFFHSWDEOH SDUDPHWHUV �H�J�� VSHFLI\LQJ UHDG�RQO\ ELWV DV D
GHVWLQDWLRQ�� DQG PLVWDNHV LQ DFWXDO DSSOLFDWLRQ RI LQVWUXFWLRQV �H�J�� D FDOO WR D
VXEURXWLQH WKDW GRHV QRW H[LVW��

6<60$& /,1. 6\VWHP $ FRPPXQLFDWLRQV V\VWHP XVHG WR FUHDWH GDWD OLQNV DQG HQDEOH QHWZRUN FRP�
PXQLFDWLRQV EHWZHHQ 3&V�

6<60$& 1(7 /LQN 6\VWHP $QRSWLFDO /$1 IRUPHG IURP3&V FRQQHFWHG WKURXJK6<60$&1(7/LQN8QLWV� $
6<60$&1(7 /LQN 6\VWHPDOVR QRUPDOO\ FRQWDLQV QRGHV LQWHUIDFLQJ FRPSXWHUV
DQG RWKHU SHULSKHUDO GHYLFHV� 3&V LQ WKH 6<60$& 1(7 /LQN 6\VWHP FDQ SDVV
GDWD EDFN DQG IRUWK� UHFHLYH FRPPDQGV IURP DQ\ LQWHUIDFHG FRPSXWHU� DQG
VKDUH DQ\ LQWHUIDFHG SHULSKHUDO GHYLFH�

6<60$& 1(7 /LQN 8QLW 7KH 8QLW XVHG WR FRQQHFW 3&V WR D 6<60$& 1(7 /LQN 6\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 WKH8QLWV FRPSULVLQJ D&RQWURO 6\V�
WHP WKDW LQFOXGHV RQH RU PRUH 3&V�

V\VWHP HUURU $Q HUURU JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP H[HFXWLRQ RI
DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH DQ HUURU�

V\VWHP HUURU PHVVDJH $Q HUURU PHVVDJH JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP
H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH D PHVVDJH�

WHUPLQDWRU 7KH FRGH FRPSULVLQJ DQ DVWHULVN DQG D FDUULDJH UHWXUQ � &5�ZKLFK LQGLFDWHV WKH
HQG RI D EORFN RI GDWD LQ FRPPXQLFDWLRQV EHWZHHQ GHYLFHV� )UDPHVZLWKLQ DPXO�
WL�IUDPH EORFN DUH VHSDUDWHG E\ GHOLPLWHUV� $OVR D 8QLW LQ D /LQN 6\VWHP GHVLJ�
QDWHG DV WKH ODVW 8QLW RQ WKH FRPPXQLFDWLRQV OLQH�

WLPHU $ ORFDWLRQ LQ PHPRU\ DFFHVVHG WKURXJK D 7& ELW DQG XVHG WR WLPH GRZQ IURP WKH
WLPHU·V VHW YDOXH� 7LPHUV DUH WXUQHG 21 DQG UHVHW DFFRUGLQJ WR WKHLU H[HFXWLRQ
FRQGLWLRQV�

75 $UHD $GDWD DUHD XVHG WR VWRUH H[HFXWLRQ FRQGLWLRQV VR WKDW WKH\ FDQ EH UHORDGHG ODWHU
IRU XVH ZLWK RWKHU LQVWUXFWLRQV�

75 ELW $ ELW LQ WKH 75 $UHD�

WUDQVIHU 7KH SURFHVV RI PRYLQJ GDWD IURP RQH ORFDWLRQ WR DQRWKHU ZLWKLQ WKH 3&� RU EH�
WZHHQ WKH 3& DQG H[WHUQDO GHYLFHV� :KHQ GDWD LV WUDQVIHUUHG� JHQHUDOO\ D FRS\
RI WKH GDWD LV VHQW WR WKH GHVWLQDWLRQ� L�H�� WKH FRQWHQW RI WKH VRXUFH RI WKH WUDQVIHU
LV QRW FKDQJHG�

WUDQVPLVVLRQ GLVWDQFH 7KH GLVWDQFH WKDW D VLJQDO FDQ EH WUDQVPLWWHG�

80 DUHD 7KHPHPRU\ DUHD XVHG WR KROG WKH DFWLYH SURJUDP� L�H�� WKH SURJUDP WKDW LV EHLQJ
FXUUHQWO\ H[HFXWHG�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURGXFW
VROG IRU D 3& 6\VWHP� 7KRXJKPRVW 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�

XQLW DGGUHVV $ QXPEHU XVHG WR FRQWURO QHWZRUN FRPPXQLFDWLRQV� 8QLW DGGUHVVHV DUH FRP�
SXWHG IRU 8QLWV LQ YDULRXV ZD\V� H�J�� �� KH[ LV DGGHG WR WKH XQLW QXPEHU WR GHWHU�
PLQH WKH XQLW DGGUHVV IRU D &38 %XV 8QLW�
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XQLW QXPEHU $ QXPEHU DVVLJQHG WR VRPH /LQN 8QLWV� 6SHFLDO ,�2 8QLWV� DQG &38 %XV 8QLWV WR
IDFLOLWDWH LGHQWLILFDWLRQ ZKHQ DVVLJQLQJ ZRUGV RU RWKHU RSHUDWLQJ SDUDPHWHUV�

XSORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D ORZHU�OHYHO RU VODYH FRP�
SXWHU WR D KLJKHU�OHYHO RU KRVW FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFHV LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

ZDWFKGRJ WLPHU $ WLPHU ZLWKLQ WKH V\VWHP WKDW HQVXUHV WKDW WKH VFDQ WLPH VWD\V ZLWKLQ VSHFLILHG
OLPLWV� :KHQ OLPLWV DUH UHDFKHG� HLWKHU ZDUQLQJV DUH JLYHQ RU 3& RSHUDWLRQ LV
VWRSSHG GHSHQGLQJ RQ WKH SDUWLFXODU OLPLW WKDW LV UHDFKHG�

:'7 6HH ZDWFKGRJ WLPHU�

ZLUH FRPPXQLFDWLRQV $ FRPPXQLFDWLRQV PHWKRG LQ ZKLFK VLJQDOV DUH VHQW RYHU ZLUH FDEOH� $OWKRXJK
QRLVH UHVLVWDQFH DQG WUDQVPLVVLRQ GLVWDQFH FDQ VRPHWLPHV EH D SUREOHP ZLWK
ZLUH FRPPXQLFDWLRQV� WKH\ DUH VWLOO WKH FKHDSHVW DQG WKHPRVW FRPPRQ� DQG SHU�
IHFWO\ DGHTXDWH IRU PDQ\ DSSOLFDWLRQV�

ZRUG $ XQLW RI GDWD VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI �� ELWV� $OO GDWD DUHDV FRQVLVWV
RI ZRUGV� 6RPH GDWD DUHDV FDQ EH DFFHVVHG RQO\ E\ ZRUGV� RWKHUV� E\ HLWKHU
ZRUGV RU ELWV�

ZRUG DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ZRUG RI GDWD LV VWRUHG� $ ZRUG DGGUHVV PXVW
VSHFLI\ �VRPHWLPHV E\ GHIDXOW� WKH GDWD DUHD DQG WKH QXPEHU RI WKH ZRUG WKDW LV
EHLQJ DGGUHVVHG�

ZRUG DOORFDWLRQ 7KH SURFHVV RI DVVLJQLQJ ,�2 ZRUGV DQG ELWV LQ PHPRU\ WR ,�2 8QLWV DQG WHUPL�
QDOV LQ D 3& 6\VWHP WR FUHDWH DQ ,�2 7DEOH�

ZRUN DUHD $ SDUW RI PHPRU\ FRQWDLQLQJ ZRUN ZRUGV�ELWV�

ZRUN ELW $ ELW LQ D ZRUN ZRUG�

ZRUN ZRUG $ ZRUG WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQ RU RWKHU PDQLSXODWLRQ LQ SURJUDP�
PLQJ� L�H�� D ¶ZRUN VSDFH· LQ PHPRU\� $ ODUJH SRUWLRQ RI WKH ,5 DUHD LV DOZD\V UH�
VHUYHG IRU ZRUN ZRUGV� 3DUWV RI RWKHU DUHDV QRW UHTXLUHG IRU VSHFLDO SXUSRVHV
PD\ DOVR EH XVHG DV ZRUN ZRUGV�

ZULWH SURWHFW VZLWFK $ VZLWFK XVHG WR ZULWH�SURWHFW WKH FRQWHQWV RI D VWRUDJH GHYLFH� H�J�� D IORSS\
GLVN� ,I WKH KROH RQ WKH XSSHU OHIW RI D IORSS\ GLVN LV RSHQ� WKH LQIRUPDWLRQ RQ WKLV
IORSS\ GLVN FDQQRW EH DOWHUHG�

ZULWH�SURWHFW $ VWDWH LQ ZKLFK WKH FRQWHQWV RI D VWRUDJH GHYLFH FDQ EH UHDG EXW FDQQRW EH DO�
WHUHG�
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DFFHVV ULJKW
DFTXLULQJ &9�VHULHV 3&·V DFFHVV ULJKW� ��� ��
UHOHDVLQJ &9�VHULHV 3&·V DFFHVV ULJKW� ��

$X[LOLDU\ $UHD
UHDGLQJ FRQWHQWV RI $X[LOLDU\ $UHD ZRUGV� ��� ��
ZULWLQJ WR $X[LOLDU\ $UHD ZRUGV� ��� ��

%
ELWV� FRQWUROOLQJ
FDQFHOOLQJ IRUFHG�VHW DQG IRUFHG�UHVHW ELWV� ��
IRUFH�VHWWLQJ DQG IRUFH�UHVHWWLQJ ELWV� ��

%ULGJH� FRQQHFWLQJ DFURVV 3&V� 6HH 3&

&
&�PRGH FRPPDQG IRUPDW� ���
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&�PRGH FRPPDQG VHW� ���
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'$7$ 5($'� ���
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(5525 5($'� ���
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,1,7,$/,=(� ���
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/5 $5($ 5($'� ���
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1$0( '(/(7(� ���
1$0( 5($'� ���
1$0( 6(7� ���
352*5$0 5($'� ���
352*5$0:5,7(� ���
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