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

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHHG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR WKH SURGXFW�

'$1*(5� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� LV OLNHO\ WR UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

:$51,1* ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG SRVVLEO\ UHVXOW LQ ORVV RI OLIH RU
VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYH VHULRXV RU PLQRU
LQMXU\� GDPDJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´0RGXOHµ LV DOVR FDSLWDOL]HG ZKHQ LW UH�
IHUV WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

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

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

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

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ
RI WKH SURGXFW�

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

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

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

7KLV PDQXDO GHVFULEHV WKH RSHUDWLRQ RI WKH 6<60$& 1(7 /LQN 0RGXOH� 7KH 6<60$& 1(7 /LQN 0RGXOH
LV XVHG WR FRQQHFW WKH &���+� &���+6� &���� &����+ DQG &����+ VHULHV 3/&V WR WKH 6<60$& 1(7
RSWLFDO ILEHU ORFDO DUHD QHWZRUN� 8VLQJ WKH 6<60$& 1(7 /LQN 0RGXOH� GDWD FDQ EH WUDQVIHUUHG EHWZHHQ
3/&V DQG RWKHU QHWZRUN GHYLFHV YLD HLWKHU GDWDJUDPV RU GDWD OLQNV�

6HFWLRQ � ,QWURGXFWLRQ LQWURGXFHV WKH 6<60$& 1(7 /LQN 0RGXOH·V VZLWFKHV DQG LQGLFDWRUV� 3RVVLEOH
V\VWHP FRQILJXUDWLRQV DUH DOVR GLVFXVVHG�

6HFWLRQ � 3UH�2SHUDWLRQ GLVFXVVHV FDEOLQJ� GDWD WUDQVIHU WLPHV� ZRUG DOORFDWLRQ� DQG ZKDW LV UHTXLUHG WR
WUDQVIHU LQIRUPDWLRQ EHWZHHQ QRGHV�

6HFWLRQ � &RPPDQGV DQG 5HVSRQVHV GHVFULEHV ZKDW FRQVWLWXWHV D GDWDJUDP DQG KRZ WKH GDWDJUDPV
DUH WUDQVIHUUHG EHWZHHQ WKH PHPRU\ DUHDV RI WKH 3/&V�

6HFWLRQ � 'DWD /LQNV GLVFXVVHV KRZ WR FRQVWUXFW GDWD OLQNV EHWZHHQ 3/&V�

6HFWLRQ � 7URXEOHVKRRWLQJ WHOOV KRZ WR LGHQWLI\ DQG FRUUHFW HUURUV RFFXUULQJ RQ WKH QHWZRUN� 7KRURXJKO\
IDPLOLDUL]H \RXUVHOI ZLWK WKLVPDQXDO EHIRUH XVLQJ WKH 6<60$&1(7 /LQN0RGXOH LQ DQ\ V\VWHPFRQILJXUD�
WLRQ�

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

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



�

6(&7,21 �
,QWURGXFWLRQ

��� &����617���9� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &���+6�617�� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ',3 6ZLWFK 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &����617���9� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &���+6�617�� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QWHUQDO &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RXQWLQJ /RFDWLRQ RQ WKH 3/&·V %DFNSODQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 8VLQJ WKH 6<60$& 1(7 /LQN 0RGXOH ZLWK RWKHU /LQN 0RGXOHV ��� � � � � � � � � � � � � � � �



�

,QWURGXFWLRQ
7KH &����617���9� DQG &���+6�617�� 1(7 /LQN 0RGXOHV DUH XVH WR FRQ�
QHFW &�VHULHV 3/&V WR D 6<60$& 1(7 ORFDO DUHD QHWZRUN�

7KH &����617���9� LQFOXGHV WKH IXQFWLRQV RI WKH &����617���9�� ZLWK WKH
DGGHG IHDWXUH WKDW � &����617���9�·V FDQ EH FRQQHFWHG WR WKH &����+ DQG
&����+ �6LPSOH[ &38� 3/&V FUHDWLQJ D WZR�ORRS 6<60$& 1(7 QHWZRUN�

7KH &���+6�617�� HQDEOHV WKH FRQQHFWLRQ RI D VLQJOH &���+�&���+6
3/& WR D 6<60$& 1(7�

��� &����617���9�
7KH &����617���9� 6<60$& 1(7 0RGXOH LV FRPSDWLEOH ZLWK WKH &����
&����+ DQG &����+ 3/&V� PRXQWLQJ GLUHFWO\ WR WKH UHVSHFWLYH EDFNSODQHV�
$Q H[DPLQDWLRQ RI WKH 6<60$& 1(7 0RGXOH·V IURQW SDQHO UHYHDOV WKH IROORZ�
LQJ FRPSRQHQWV� 7KH /(' LQGLFDWRUV DUH H[SODLQHG RQ WKH ULJKW�

$Q HUURU KDV RFFXUUHG LQ WKH
WHVW RU LQ WKH QRGH DGGUHVV

7KH 6<60$& 1(7 /LQN
0RGXOH LV UXQQLQJ

$Q HUURU KDV RFFXUUHG LQ WKH
6<60$& 1(7 /LQN 0RGXOH

3RZHU LV VXSSOLHG SURSHUO\ WR
&1 �

3RZHU LV QRW VXSSOLHG WR &1 �

5HFHLYLQJ QRUPDO ORRS VLJQDO

1RW UHFHLYLQJ QRUPDO ORRS VLJQDO

5HFHLYLQJ EDFN ORRS VLJQDO

1RW UHFHLYLQJ EDFN ORRS VLJQDO

7UDQVPLWWLQJ GDWD

1RW WUDQVPLWWLQJ GDWD

1R HUURU LQ WKH WHVW RU WKH QRGH
DGGUHVV

'DWD OLQN RSHUDWLQJ

'DWD OLQN HUURU

'DWD OLQN VWRSSHG

/,1.

(55

;07
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1&'

3�6

581

,QGLFDWRU )XQFWLRQ
581 LQGLFDWRU

6:� �VZLWFK ��

6:� �VZLWFK ��

2SWLFDO &RQ�
QHFWRU

3RZHU VXSSO\
FRQQHFWRU

5HVHW EXWWRQ

:KHQ WKH QRGH DGGUHVV LV VHW WR RWKHU WKDQ �� WR
����� WKH (55 LQGLFDWRU OLJKWV�

/LW %OLQNLQJ 8QOLW

,QGLFDWRUV

&����617���9� 6HFWLRQ ���
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%DFN 3DQHO
([DPLQDWLRQ RI WKH 0RGXOH·V EDFN SDQHO UHYHDOV WKH FRPSRQHQWV VKRZQ LQ
WKH IROORZLQJ ILJXUH�

6:� �VZLWFK ��

6<60$& 1(7 /LQN
0RGXOH &RQQHFWRU

0RXQWLQJ VFUHZ

0RXQWLQJ VFUHZ

VHWV RWKHU DSSOLFDWLRQ
SDUDPHWHUV

&����617���9� 6HFWLRQ ���



�

��� &���+6�617��
7KH &���+6�617�� 6<60$& 1(7 /LQN 0RGXOH PRXQWV RQWR WKH EDFNSODQH
RI WKH &���+�&���+6 3/&� ([DPLQDWLRQ RI WKH 6<60$& 1(7 /LQN 0RGXOH·V
IURQW SDQHO UHYHDOV WKH IROORZLQJ FRPSRQHQWV� 7KH /(' LQGLFDWRUV DUH
H[SODLQHG RQ WKH ULJKW�

$Q HUURU KDV RFFXUUHG LQ WKH
WHVW RU LQ WKH QRGH DGGUHVV

7KH 6<60$& 1(7 /LQN
0RGXOH LV UXQQLQJ

$Q HUURU KDV RFFXUUHG LQ WKH
6<60$& 1(7 /LQN 0RGXOH

3RZHU LV VXSSOLHG SURSHUO\ WR
&1 �

5HFHLYLQJ QRUPDO ORRS VLJQDO

3RZHU LV QRW VXSSOLHG WR &1 �

1RW UHFHLYLQJ QRUPDO ORRS VLJQDO

5HFHLYLQJ EDFN ORRS VLJQDO

1RW UHFHLYLQJ EDFN ORRS VLJQDO

1R HUURU LQ WKH WHVW RU WKH QRGH
DGGUHVV

'DWD OLQN RSHUDWLQJ

'DWD OLQN HUURU

'DWD OLQN VWRSSHG

/,1.

(55

%&'

1&'

3�6

581

,QGLFDWRU )XQFWLRQ

:KHQ WKH QRGH DGGUHVV LV VHW WR RWKHU WKDQ �� WR
����� WKH (55 LQGLFDWRU OLJKWV�

,QGLFDWRUV

3RZHU VXS�
SO\ FRQQHFWRU

%XV FRQQHFWRU

2SWLFDO
FRQQHFWRUV

6:� 6HWV
WHVW PRGH�
ORRS� DQG
GDWD OLQN
DSSOLFDWLRQ

1RGH QR� VHW�
WLQJ VZLWFK

,16 5HDG\ WR UHFHLYH GDWD

&DQQRW UHFHLYH GDWD

6' 6HQGLQJ GDWD

1RW VHQGLQJ GDWD

5' 5HFHLYLQJ GDWD

1RW UHFHLYLQJ GDWD

/LW %OLQNLQJ 8QOLW
,QGLFDWRUV

�

&���+6�617�� 6HFWLRQ ���



�

%DFN 3DQHO
([DPLQDWLRQ RI WKH 0RGXOH·V EDFN SDQHO UHYHDOV WKH FRPSRQHQWV VKRZQ LQ
WKH IROORZLQJ ILJXUH�

6: � �6ZLWFK �� � )RU VHWWLQJ RI GDWD OLQN DSSOLFDWLRQ

6: � �VZLWFK �� � )RU VHWWLQJ RI GDWD OLQN DSSOLFDWLRQ�
FRPPXQLFDWLRQ IXQFWLRQ EHWZHHQ
QHWZRUNV DQG DSSOLFDWLRQ GDWD

��� ',3 6ZLWFK 6HWWLQJV
7KH 6<60$& 1(7 /LQN 0RGXOH XVHV ',3 VZLWFKHV WR GHWHUPLQH SDUDPHWHU
VHWWLQJV IRU WKH GDWD OLQN� 6HW WKHVH ',3 VZLWFKHV EHIRUH RSHUDWLRQ HQVXULQJ
WKDW WKH SRZHU WR WKH 3/& LV WXUQHG 2))� 8VH D VWDQGDUG VFUHZGULYHU WR
UHPRYH WKH SODVWLF LQGLFDWRU ZLQGRZ DQG H[SRVH WKH 6:� ',3 VZLWFK� 7KLV
',3 VZLWFK LV UHVSRQVLEOH IRU GDWD OLQN VHWWLQJV�

����� &����617���9�
)URQW 3DQHO ',3
6ZLWFKHV

6WDQGDUG
VFUHZGULYHU

6:�

6:�

581

3�6

1&'

%&'

;07

(55

/,1.
/LW ZKHQ WKH 'DWD /LQN LV RSHUDWLQJ�

%OLQNV ZKHQ DQ HUURU RFFXUV LQ WKH 'DWD /LQN�

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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6: � 6HWWLQJV
7KH IROORZLQJ ILJXUH VKRZV WKH SLQ DVVLJQPHQWV IRU 6:��

� � � � � � � �

�� 2))

�� 21

8QXVHG

:RUG $OORFDWLRQ

6�

�

�

�

�

6�

�

�

�

�

:RUGV SHU 0RGXOH

��� ZRUGV

��� ZRUGV

���� ZRUGV

����� ZRUGV

7KHVH VHWWLQJV
DUH YDOLG ZKHQ
SLQV � DQG �
DUH VHW IRU /5
DQG�RU '0�
5HIHU WR WKH
IROORZLQJ SDJH�

�

�

�

�

�

�

�

�

'DWD /,1. $UHD6� 6�

([WHUQDO VHWWLQJ �*3&� ),7� FRPSXWHU�

/5 DUHD

'0 DUHD

/5 DQG '0 DUHDV

'DWD /,1. $UHD 6HOHFWRU �RQO\ YDOLG RQ WKH 0DVWHU�

6� 'DWD /LQN

�

�

2))

21

'DWD /LQN 6ZLWFK

:KHQ D 3/&
/LQN LV XVHG� WKH
/5 DUHD LV XVHG
E\ WKH 3/& /LQN
6\VWHP DQG
WKHUHIRUH WKH
6<60$& 1(7
/LQN 0RGXOH
FDQQRW XVH WKLV
DUHD�

7KLV VHWWLQJ LV YDOLG RQ WKH
0DVWHU� 7KH GDWD OLQN
PRGH FDQ DOVR EH
VZLWFKHG E\ SURJUDP IURP
DQRWKHU QRGH�

8QXVHG

/RRS 6HWWLQJ

6�

�

�

)XQFWLRQ

/RRS �

/RRS �

:KHQ D 3/& /LQN 0RGXOH LV XVHG� WKH /5 DUHD LV XVHG E\ WKH 3/& /LQN 6\V�
WHP� WKH 6<60$& 1(7 /LQN 0RGXOH FDQQRW XVH WKLV DUHD� ,I WKH GDWD OLQN
DUHD LV DOORFDWHG DXWRPDWLFDOO\ WR WKH WZR�ORRS V\VWHP WRJHWKHU ZLWK ORRS �
DQG ORRS �� GXSOLFDWLRQ RI WKH ZRUG DOORFDWLRQ ZLOO RFFXU�

',3 VZLWFK � LV UHVSRQVLEOH IRU VHWWLQJ WKH QRGH DGGUHVV DQG WHVW PRGH VWD�
WXV�

6: � 6HWWLQJV

� � � � � � � �

�� 2))

�� 21

6� )XQFWLRQ

�

�

7HVW PRGH 2))

7HVW PRGH 21

7HVW PRGH 21�2))

6HOHFWLRQ RI QRGH DGGUHVV

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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8VH WKH IROORZLQJ WDEOH DQG IRUPXOD WR VHW WKH QRGH DGGUHVV RI WKH 6<60$&
1(7 /LQN 0RGXOH� WKHQ UHFRUG WKLV DGGUHVV IRU ODWHU XVH� (DFK QRGH RI D QHW�
ZRUN ORRS PXVW KDYH D XQLTXH DGGUHVV�

1RGH $GGUHVV

6ZLWFK 1R�

�

�

�

� � � � � � �

�� �� �� �� �� �� ��

� � � � �� �� ��

�

�

�

�

�

�� � � � � �

�����

�

� � � � � �

�����

� � � � �

����

���

1RGH DGGUHVVHV � DQG ��� FDQQRW EH VHOHFWHG� 'R
QRW PDNH PXOWLSOH VHWWLQJV LQ WKH VDPH QHWZRUN�

7KH QRGH DGGUHVV LV VHW ZLWK SLQV � WKURXJK � WR DQ DGGUHVV EHWZHHQ � DQG
���� 8VH WKLV IRUPXOD WR FDOFXODWH D QRGH DGGUHVV Q� ZKHUH 21  � DQG �  
2))�

1RGH $GGUHVV
&DOFXODWLRQ

1RGH DGGUHVV� Q
Q  6� [ �� � 6� [ �� � 6� [ �� � 6� [ �� � 6� [ �� � 6� [ �� � 6� [ ��

([DPSOH�

:KHQ SLQ � LV ´21µ DQG WKH RWKHUV DUH ´2))�µ
Q  � [ �� � � [ �� � � [ �� � � [ �� � � [ �� � � [ �� � � [ ��

1RWHV �� 7KH QRGH DGGUHVV LV VHW WR � EHIRUH VKLSPHQW IURP WKH IDFWRU\�

�� 'R QRW FKDQJH WKH QRGH DGGUHVV GXULQJ RSHUDWLRQ� ,I WKH
DGGUHVV LV FKDQJHG ZKHQ SRZHU WR WKH 3/& LV 21 RU DIWHU UHVHW�
WLQJ WKH 0RGXOH� FRPPXQLFDWLRQ ZLOO KDOW� ,I WKLV RFFXUV� UHVWDUW
XVLQJ WKH UHVHW VZLWFK�

3LQ � RI 6:� VHWV WKH WHVW PRGH VWDWXV� 6HW WKLV SLQ WR 2)) IRU QRUPDO RSHUD�
WLRQ� )RU LQIRUPDWLRQ FRQFHUQLQJ WKH WHVW PRGH� UHIHU WR 6HFWLRQ � 7URXEOH�
VKRRWLQJ�

%DFN 3DQHO ',3 6ZLWFK
6HWWLQJV

6:�

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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6: � 6HWWLQJV
7KH SLQ DVVLJQPHQWV IRU 6:� DUH VKRZQ LQ WKH IROORZLQJ GLDJUDP�

� � � � � � � �

�� 2))

�� 21

'DWD WUDQVPLVVLRQ WLPH GHOD\

6� $SSOLFDWLRQ GDWD FRGH VHOHFWRU

�

�

%LQDU\ FRGH

-,6 � �8VHG LQ -DSDQ RQO\�

6�

�

�

�

�

6�

�

�

�

�

7LPH

�� PV

1RWH

� 0DVWHUV

� PV

�� PV

�� PV

� 0DVWHU

� 0DVWHUV

� 0DVWHUV

)XQFWLRQ

'HIDXOW  � VHFRQG�

6SHFLILHG E\ WKH ZDWFKGRJ WLPHU�

6(1'�5(&9 5HVSRQVH :DWFKGRJ 7LPHU

6� 65 DUHD

65 DUHD VHOHFWRU

&����+
&����+ 6LPSOH[

:G ��� WR ���

&����+ 'XSOH[ :G ��� WR ���

&���

&����+
&����+ 6LPSOH[

&����+ 'XSOH[

&���

:G �� WR ��

:G ��� WR ���

:G ��� WR ���

:G �� WR ��

�

�

'DWD /LQN 6ODYH�0DVWHU VHOHFWRU

)XQFWLRQ

�

�

6ODYH

0DVWHU

6�

7UDQVPLVVLRQ EHWZHHQ QHWZRUNV

)XQFWLRQ

:KHQ WKH 3/& LV LQLWLDOL]HG� WKH 3/& LV LQ QRUPDO PRGH�

:KHQ WKH 3/& LV LQLWLDOL]HG� WKH PRGH LV FKDQJHG WR 021,725�

3/& LQLWLDO PRGH VHOHFWRU

�

�

6�

�

�

6�

7KLV VHWV WKH WLPH GHOD\ IRU GDWD WUDQVPLVVLRQ EHWZHHQ WKH
VODYHV RI D VLQJOH JURXS�
7KH GHOD\ LV VHOHFWHG DFFRUGLQJ WR WKH V\VWHP VL]H�
$ ODUJH V\VWHP� RU D V\VWHP WKDW PD\ KDYH D ORW RI GRZQ
WLPH �VXFK DV IURP HUURUV� VKRXOG EH VHW IRU D JUHDWHU
GHOD\ WLPH�
7KH GHOD\ WLPH FDQ DOVR EH VHW GLUHFWO\ DW WKH 0DVWHU ZLWK
WKH VRIWZDUH �VXFK DV WKH GLDJQRVWLF VHUYLFH�� DV VKRZQ�
7KLV WLPH GHOD\ LV YDOLG DQ\ WLPH SRZHU LV DSSOLHG WR WKH
6<60$& 1(7 /LQN 0RGXOH� 7KHVH YDOXHV ZLOO EH HIIHFWLYH
ZKHQ WKH QH[W GDWD OLQN RSHUDWLRQ LV H[HFXWHG�

6HW RQO\ ZKHQ XVLQJ 6(1'�5(&9�

6HW SLQ � RI WKLV VZLWFK WR 21 ZKHQ WKH 6<6�
0$& 1(7 /LQN 0RGXOH LV PRXQWHG RQ &����
&����+� RU &����+ ZLWK D 3/& /LQN 0RGXOH�

0RGHO

6�

�

�

)XQFWLRQ

7UDQVIHU IXQFWLRQ LQYDOLG
EHWZHHQ QHWZRUNV

7UDQVIHU IXQFWLRQ YDOLG
EHWZHHQ QHWZRUNV

-,6 VWDQGV IRU -DSDQ ,QGXVWULDO 6WDQGDUG�

� E\WHV

/ +

���������� 0RGXOH � PV��� PV PD[�1RW XVHG'HOD\ WLPHU YDOXH

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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����� &���+6�617��

)URQW 3DQHO ',3 6ZLWFK
6HWWLQJV

�

7KH QRGH DGGUHVV LV VHW ZLWK WKH 1RGH 1R� VZLWFKHV WR DQ DGGUHVV EHWZHHQ
� DQG ���� 'R QRW VHW WKH VDPH DGGUHVV PRUH WKDQ RQFH LQ D QHWZRUN� 8VH
WKH IROORZLQJ IRUPXOD WR FDOFXODWH D QRGH DGGUHVV ´Q�µ

6ZLWFK 1R�

1RGH DGGUHVV

� �

��� ���

�� �

�

�

�

�

�

�

�

�

�

�

�

'

(

���

���

6ZLWFK 6HWWLQJ

1RGH DGGUHVV
XSSHU GLJLW

1RGH DGGUHVV
ORZHU GLJLW

� �

1RGH $GGUHVV
&DOFXODWLRQ

1RGH DGGUHVV� Q
6ZLWFK VWDWXV� Q�� Q�

Q  Q� [ ��� � Q� [ ���

([DPSOH
Q�  �� Q�  ( ����
Q  � [ ��� � �� [ ���  ��
1RWHV �� 7KH QRGH DGGUHVV LV VHW WR � EHIRUH VKLSPHQW IURP WKH IDFWRU\�

�� 'R QRW FKDQJH QRGH DGGUHVV GXULQJ RSHUDWLRQ� ,I WKH DGGUHVV LV
FKDQJHG ZKHQ SRZHU WR WKH 3/& LV 21 RU DIWHU UHVHWWLQJ WKH
0RGXOH� FRPPXQLFDWLRQ ZLOO KDOW� ,I WKLV RFFXUV� UHVWDUW XVLQJ WKH
UHVHW VZLWFK�

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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6:� 6HWWLQJV

/RRS �

� � � �

�

� /RRS �

:KHQ WZR 0RGXOHV DUH
XVHG� GR QRW VHW ERWK
0RGXOHV WR WKH VDPH
ORRS QXPEHU

6� )XQFWLRQ

� 7HVW PRGH� 2))

7HVW PRGH� 21�

/RRS 6HWWLQJ

7HVW PRGH 21�2))

�� 2))

�� 21

6� )XQFWLRQ

6ODYH�

�

6�

0DVWHU

)XQFWLRQ

'DWD /LQN 6ODYH�0DVWHU VHOHFWRU

6� 'DWD /LQN

� 2))

21�

'DWD /LQN 6ZLWFK

9DOLG RQ PDVWHU RQO\� 7KH 'DWD /LQN PRGH
FDQ DOVR EH VHOHFWHG E\ WKH SURJUDP IURP
DQRWKHU QRGH

581 3�6

1&' %&'
;07

(55
/,1.

/LW ZKHQ WKH 'DWD /LQN LV RSHUDWLQJ�

%OLQNV ZKHQ DQ HUURU RFFXUV LQ WKH 'DWD /LQN�
,16

6'

%DFN 3DQHO ',3 6ZLWFK
6HWWLQJV

6: � 6: �

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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6: � 6HWWLQJV

([WHUQDO VHWWLQJ �*3&� ),7� FRPSXWHU�

� � � �

�� 2))

�� 21

6� 6�

� �

� �

� �

� �

� �

� �

� �

� �

6� 6�

:RUG $OORFDWLRQ

:RUGV SHU 0RGXOH

��� ZRUGV

��� ZRUGV

���� ZRUGV

����� ZRUGV

7KHVH VHWWLQJV
DUH YDOLG ZKHQ
SLQV � DQG �
DUH VHW IRU /5
DQG�RU '0�

'DWD /,1. $UHD

'DWD /,1. $UHD 6HOHFWRU �6HH QRWH�

/5 DUHD

'0 DUHD

/5 DQG '0 DUHDV

2QO\ YDOLG RQ WKH 0DVWHU

1RWH :KHQ D 3/& /LQN 0RGXOH LV XVHG� WKH /5 DUHD LV XVHG E\ WKH 3/&
/LQN 6\VWHP� WKH 6<60$& 1(7 /LQN 0RGXOH FDQQRW XVH WKLV DUHD� ,I
WKH GDWD OLQN DUHD LV DOORFDWHG DXWRPDWLFDOO\ WR WKH WZR�ORRS V\VWHP
WRJHWKHU ZLWK ORRS � DQG ORRS �� GXSOLFDWLRQ RI WKH ZRUG DOORFDWLRQ ZLOO
RFFXU�

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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6: � 6HWWLQJV

� � � � � � � �

�� 2))

�� 21

6�

�

�

)XQFWLRQ

%LQDU\

-,6 �

6�

�

�

)XQFWLRQ

7UDQVIHU IXQFWLRQ LQYDOLG
EHWZHHQ QHWZRUNV

7UDQVIHU IXQFWLRQ YDOLG
EHWZHHQ QHWZRUNV

%H VXUH WR VHW WR 2))�

$SSOLFDWLRQ GDWD FRGH VHOHFWRU

6(1'�5(&9 UHVSRQVH PRQLWRULQJ
WLPHU VZLWFKRYHU� 6HW WKLV VZLWFK
ZKHQ XVLQJ 6(1'�5(&9 FRPPDQG�

7UDQVPLVVLRQ EHWZHHQ QHWZRUNV

'DWD WUDQVPLVVLRQ WLPH GHOD\
�VHWWLQJ DW 0DVWHU�

6� 6�

� �

� �

� �

� �

7LPH 6WDQGDUG VHWWLQJ 0DVWHU 1RV�

� PV

�� PV

�� PV

�� PV

� 0DVWHU

� 0DVWHUV

� 0DVWHUV

� 0DVWHUV

'DWD 7UDQVIHU 'HOD\
7LPH

6HW WKH GDWD WUDQVIHU WLPH GHOD\ EHWZHHQ WKH VODYHV LQ D JURXS� 6HOHFW WKH
WLPH DFFRUGLQJ WR WKH ORDG FRQGLWLRQ RI WKH ZKROH V\VWHP� 7KH WLPH VHW VKRXOG
EH ORQJHU ZKHQ WKH ORDG LV JUHDW DQG UHFHLYLQJ WLPH RXW RFFXUV �HUURU VWDWXV
WXUQV 21�� 7KH WLPHU YDOXH FDQ EH ZULWWHQ GLUHFWO\ WR WKH 0DVWHU VHWWLQJ DUHD
GHVFULEHG EHORZ XVLQJ WKH PHPRU\�ZULWH IXQFWLRQ RI WKH GLDJQRVLV XWLOLW\
�',$*�� 7KH PDVWHU VHWWLQJ DUHD XVHG WKRXJK� LV GHWHUPLQHG E\ WKH ',3
VZLWFK VHWWLQJV� ZKLFK PXVW EH SHUIRUPHG PDQXDOO\� 7KH GDWD LV DOZD\V YDOLG
ZKHQ SRZHU LV VXSSOLHG WR WKH 6<60$& 1(7 /LQN 0RGXOH� 7KLV YDOXH ZLOO EH
HIIHFWLYH ZKHQ WKH QH[W GDWD OLQN RSHUDWLRQ LV H[HFXWHG�

� E\WHV

/ +

���������� 0RGXOH � PV ��� PV PD[�1RW XVHG'HOD\ WLPHU YDOXH

',3 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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��� ,QWHUQDO &RQILJXUDWLRQ
7KH 6<60$& 1(7 /LQN 0RGXOH LV XVHG WR VHQG DQG UHFHLYH GDWD IURP RWKHU
QHWZRUN QRGHV� DV ZHOO WR FRPPXQLFDWH ZLWK LWV RZQ &38� 7KH IROORZLQJ GLD�
JUDPV LOOXVWUDWH WKH LQWHUQDO FRQILJXUDWLRQV RI WKH &����617���9� DQG WKH
&���+6�617�� DQG KRZ WKH XQLWV SURFHVV WKH GDWD VLJQDOV�

&����617���9�

&38

3/&
,QWHUIDFH
&RQWUROOHU

&38

6\VWHP
520

:RUN 5$0

,QSXW 3RUW

0HPRU\
&RQWUROOHU

',3 6ZLWFK

%XIIHU
0HPRU\

%XV
,QWHU�
IDFH

&RPPX�
QLFDWLRQ
&RQWUROOHU

/RRS�
EDFN
SURFHVV

'0$&

7LPLQJ
5HDG

%DFNXS
SRZHU
VHOHFWRU

9&&

7LPLQJ
5HDG

1 %

1 %

3RZHU 6XSSO\

/('
,QGLFDWRUV

�1RUPDO

ORRS�

�%DFN

ORRS�

5HVHW
6ZLWFK

6/ �

6/ �

&���+6�617��

&38

3/&
,QWHUIDFH
&RQWUROOHU

&38

6\VWHP
520

:RUN 5$0

,QSXW 3RUW

0HPRU\
&RQWUROOHU

',3 6ZLWFK

%XIIHU
0HPRU\

%XV
,QWHU�
IDFH

&RPPX�
QLFDWLRQ
&RQWUROOHU

/RRS�
EDFN
SURFHVV

7LPLQJ
5HDG

%DFNXS
SRZHU
VHOHFWRU

9&&

7LPLQJ
5HDG

1 %

1 %

3RZHU 6XSSO\

/('
,QGLFDWRUV

�1RUPDO

ORRS�

�%DFN

ORRS�

1RWHV �� 7KH 6<60$& 1(7 /LQN 0RGXOH KDV QRUPDO DQG EDFN ORRS
SDWKV IRU GDWD WUDQVPLVVLRQ DQG UHFHSWLRQ�

�� 7ZR WHUPLQDOV RI SRZHU FRQQHFWRU &1� PXVW EH VKRUWHG XQOHVV
D /RFDO 3RZHU 6XSSO\ ZLOO EH XVHG ZLWK WKH 0RGXOH� 7KH /RFDO

,QWHUQDO &RQILJXUDWLRQ 6HFWLRQ ���
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3RZHU 6XSSO\ RSWLRQ DOORZV WKH 6<60$& 1(7 /LQN 0RGXOH WR
EH SRZHUHG�GRZQ ZKLOH 6<60$& 1HW·V QRGH E\SDVV IXQFWLRQ
FRQWLQXHV WR SDVV LQIRUPDWLRQ WKURXJK WKH QRGH�

��� 6\VWHP &RQILJXUDWLRQV
7KH 6<60$& 1(7 XVHV RSWLFDO�ILEHU FDEOHV DUUDQJHG LQ D WRNHQ�ULQJ DUFKL�
WHFWXUH WR GLUHFW GDWD IORZ� )RU WKLV UHDVRQ� HDFK QHWZRUN PXVW EH DUUDQJHG LQ
D ORRS DQG EH FRPSRVHG RI RQH /LQH 6HUYHU DQG XS WR ��� RWKHU QRGHV� 0RUH
LQIRUPDWLRQ FRQFHUQLQJ WKH 6<60$& 1(7 ORFDO DUHD QHWZRUN FDQ EH IRXQG LQ
WKH 6<60$& 1(7 6\VWHP 0DQXDO �:����� 7KH VLPSOHVW DUUDQJHPHQW RI WKH
QHWZRUN LV FRPSRVHG RI WKH /LQH 6HUYHU DQG WZR 3/&V ZLWK 6<60$& 1(7
/LQN 0RGXOHV�

/LQH VHUYHU

&�VHULHV 3/&&�VHULHV 3/&

6����

/LQH 6HUYHU

6<60$& 1(7
/LQN 0RGXOH

6<60$& 1(7
/LQN 0RGXOH

$ PRUH W\SLFDO QHWZRUN ORRS LQYROYHV 3&�$7 QRGHV HTXLSSHG ZLWK D 1HWZRUN
6XSSRUW %RDUG� DQG 1HWZRUN 6HUYLFH 0RGXOHV DOORZLQJ FRQQHFWLRQ WR
56����& GHYLFHV�

16%

3/&

6<60$&
1(7 /LQN
0RGXOH

3&�$7 16% 16%

/LQH
6HUYHU 168

+RVW
&RPSXWHU

$6&,,
0RGXOH 3/&

56����&
56����&

1RUPDO ORRS

%DFN ORRS

16%� 1HWZRUN 6XSSRUW %RDUG
168� 1HWZRUN 6HUYLFH 0RGXOH

2SWLFDO�ILEHU FDEOH

3&�$7

3&�$7

/RFDO
3RZHU
6XSSO\
0RGXOH

/RFDO
3RZHU
6XSSO\
0RGXOH

/RFDO
3RZHU
6XSSO\
0RGXOH

/RFDO
3RZHU
6XSSO\
0RGXOH

/RFDO
3RZHU
6XSSO\
0RGXOH

6\VWHP &RQILJXUDWLRQV 6HFWLRQ ���



��

7KH QH[W GLDJUDP VKRZV WKH HTXLSPHQW FRQILJXUDWLRQ IRU VKDULQJ GDWD
EHWZHHQ 3/&V RI WZR GLIIHUHQW QHWZRUN ORRSV� 1RWH WKDW OLQNLQJ WKHVH QHWZRUN
ORRSV UHTXLUHV WKH XVH RI D %ULGJH�

%ULGJH

3/&

/LQH
6HUYHU 168

+RVW
&RPSXWHU

$6&,,
0RGXOH 3/&

3&�$7

168

3/&

/LQH 6HUYHU

3&�$7

3&�$7

3&�$7

3&�$7

3&�$7 3&�$7

'DWD LV WUDQVIHUUHG WKURXJK WKH XVH RI GDWD OLQNV RU GDWDJUDPV� 'DWD OLQNV GLI�
IHU IURP GDWDJUDPV LQ WKDW GDWD OLQNV DUH PRUH GLUHFW WKDQ WKH GDWDJUDPV� ,I
WZR 3/&V ZLOO RIWHQ EH VHQGLQJ LQIRUPDWLRQ WR HDFK RWKHU�DQG VHOGRP VHQGLQJ
LQIRUPDWLRQ WR RWKHU QRGHV RI WKH QHWZRUN� WKHQ HVWDEOLVKLQJ D GDWD OLQN LV
DGYDQWDJHRXV� 'DWD OLQNV UHTXLUH RQH 3/& WR DFW DV PDVWHU� DQG RWKHUV RQ
WKH GDWD OLQN WR DFW DV VODYHV� ,QIRUPDWLRQ LV WKHQ GLUHFWHG WR D PHPRU\ DUHD
RI WKH 3/& VSHFLILHG E\ WKH 6:� ',3 VZLWFKHV RU E\ SURJUDPPLQJ�

8S WR IRXU OD\HUV RI GDWD OLQNV FDQ EH HVWDEOLVKHG� HDFK FRQVLVWLQJ RI XS WR ��
3/&V� ,QIRUPDWLRQ LV VHQW WR WKH VDPH PHPRU\ DUHD RI DOO 3/&V� 8S WR ��
ZRUGV RI WKH /5 DUHD PD\ EH DGGUHVVHG DV ZHOO DV XS WR �� ZRUGV RI DGGL�
WLRQDO PHPRU\ DUHDV� 7KH YDOLG PHPRU\ DUHDV XVHG IRU WKHVH GDWD OLQNV YDU\
IURP 3/& WR 3/&�

$ PRUH GHWDLOHG FRPSDULVRQ RI WKHVH WZR IRUPV RI FRPPXQLFDWLRQ FDQ EH
IRXQG LQ WKH 6<60$& 1(7 6\VWHP 0DQXDO �:����� 0RUH VSHFLILF LQIRUPD�
WLRQ UHJDUGLQJ GDWD OLQNV LV IRXQG LQ 6HFWLRQ � 'DWD /LQN $SSOLFDWLRQV�

6\VWHP &RQILJXUDWLRQV 6HFWLRQ ���



��

3/& ,QLWLDO 0RGH
�&����617���9��

6:� SLQ � RQ WKH EDFN SDQHO RI WKH 6<60$& 1(7 /LQN 0RGXOH GHFLGHV WKH
RSHUDWLRQ PRGH RI WKH 3/& DV IROORZV�

&RQIRUPV WR WKH PRGH
VHOHFWHG E\ VZLWFK RQ WKH
3URJUDPPLQJ &RQVROH

21 2))

021,725
PRGH

581
PRGH


581
PRGH

021,725
PRGH

352*5$0
PRGH

021,725
PRGH

021,725
PRGH

021,725
PRGH

581
PRGH

021,725
PRGH

352*5$0
PRGH

21

2))

6:�
SLQ �
6HWWLQJ

&38�PRXQW
+RVW /LQN
0RGXOH

5DFN�PRXQW
&����/.���
��3��/.���

3HULSKHUDO ,�) 0RGXOH� 3URP
:ULWHU� 3ULQWHU ,�) 0RGXOH�
)ORSS\ 'LVN ,�) 0RGXOH

3URJUDPPLQJ
&RQVROH

1R RWKHU
PRXQWHG 0RG�
XOH

0RXQWHG 0RGXOH

6<60$& 1(7 /LQN 0RGXOH

6:� SLQ � 6HWWLQJ

6:�
SLQ �
6HWWLQJ

6<60$&
1(7 /LQN
0RGXOH

6:�
SLQ �
6HWWLQJ

021,725
PRGH

021,725
PRGH

021,725
PRGH

581
PRGH

21

2))

21

2))

2WKHU ´PRXQWHG 0RGXOHVµ DUH WKH 5DFN�PRXQW +RVW /LQN 0RGXOH� WKH &38�PRXQW +RVW /LQN
0RGXOH� WKH 3URJUDPPLQJ &RQVROH� WKH 3HULSKHUDO ,QWHUIDFH 0RGXOH� WKH 3520 :ULWHU� WKH
3ULQWHU ,QWHUIDFH 0RGXOH� DQG WKH )ORSS\ 'LVN ,QWHUIDFH 0RGXOH�

:KHQ D &38�PRXQW +RVW /LQN 0RGXOH LV XVHG ZLWK 6:� SLQ � RI WKH 6<60$& 1(7 /LQN 0RG�
XOH VHW WR 21� 6:� SLQ � RI WKH +RVW /LQN 0RGXOH PXVW EH VHW WR 2))�

:KHQ WKH 3URJUDPPLQJ &RQVROH LV PRXQWHG WR WKH 3/&� WKH 3/& LV VHW WR WKH PRGH VHOHFWHG
E\ WKH VZLWFK RQ WKH 3URJUDPPLQJ &RQVROH�

&DXWLRQ ,I WKH 3/& LV VHW LQ 581 RU 021,725 PRGH� WKH 3/& VWDUWV RSHU�
DWLQJ DV VRRQ DV SRZHU LV DSSOLHG�

6\VWHP &RQILJXUDWLRQV 6HFWLRQ ���



��

��� 0RXQWLQJ /RFDWLRQ RQ WKH 3/&·V %DFNSODQH
7KH 6<60$& 1(7 /LQN 0RGXOH FDQ EH PRXQWHG RQ YDULRXV VORWV GHSHQGLQJ
RQ WKH PRGHO RI 3/& EHLQJ XVHG� 7KH IROORZLQJ GLDJUDPV H[SODLQ PRXQWLQJ
ORFDWLRQ�

0RXQWLQJ 3RVLWLRQ RI
WKH 6<60$& 1(7 /LQN
0RGXOH

7KH 6<60$& 1(7 /LQN 0RGXOH FDQ EH PRXQWHG LQ WKH IROORZLQJ ,�2 VORWV

&����&����+ �&����%&��������

&����&����+ �&����%&����

&����&����+ �&����%&����

&����+ VLPSOH[ V\VWHP

&����+ GXSOH[ V\VWHP

&����&����+ ��*�$��%&��������

&���+�&���+6 �2QH 0RGXOH�

3/& ,�2 VORW

$Q\ RI WKH � ULJKW VORWV RQ WKH &38 UDFN

7KH ULJKW VORW

&���+�&���+6 �7ZR 0RGXOHV� 7KH WZR ULJKW VORWV

$Q\ VORW RQ WKH &38 UDFN

$Q\ RI WKH � ULJKW VORWV RQ WKH ,�2 UDFN 

$Q\ RI WKH � ULJKW VORWV RQ WKH &38 UDFN

&����&����+ �&����%&���� $Q\ RI WKH � ULJKW VORWV RQ WKH &38 UDFN

$Q\ RI WKH � ULJKW VORWV RQ WKH &38 UDFN

$Q\ RI WKH � ULJKW VORWV RQ WKH &38 UDFN 

 7KH ,�2 5DFN DV GLVWLQFW IURP WKH ,�2 ([SDQVLRQ 5DFN�

&����%&��� KDV RQH PRUH OLQN VORW�

&���+�&���+6
�RQH 0RGXOH�

%XV
&RQQHFWRU

,Q WKH DERYH FRQILJXUDWLRQ� WKH &���+�&(��� %XV &RQQHFWRU PXVW EH XVHG
WR FRQQHFW WKH &38 DQG 6<60$& 1(7 /LQN 0RGXOH�

&���+�&���+6
�WZR 0RGXOHV�

%XV
&RQQHFWRU

,Q WKH DERYH FRQILJXUDWLRQ� WKH &���+�&(��� %XV &RQQHFWRU PXVW EH XVHG
WR FRQQHFW WKH &38 DQG 6<60$& 1(7 /LQN 0RGXOHV�

0RXQWLQJ /RFDWLRQ RQ WKH 3/&·V %DFNSODQH 6HFWLRQ ���



��

&����&����+
:KHQ XVLQJ �*�$��%&�������

:KHQ XVLQJ &����%&�������

&����+ 6LPSOH[
6\VWHP
�&38 5DFN�

&����+ 'XSOH[ 6\VWHP
�,�2 5DFN �

0RXQWLQJ /RFDWLRQ RQ WKH 3/&·V %DFNSODQH 6HFWLRQ ���



��

��� 8VLQJ WKH 6<60$& 1(7 /LQN 0RGXOH ZLWK RWKHU /LQN
0RGXOHV

'HSHQGLQJ RQ WKH PRGHOV RI 3/&V XVHG DQG WKH DWWDFKHG /LQN 0RGXOHV �L�H�
+RVW /LQN 0RGXOH RU 3/& /LQN 0RGXOH�� LW PD\ RU PD\ QRW EH SRVVLEOH WR
KDYH DQRWKHU /LQN 0RGXOH RSHUDWLQJ ZLWK WKH 6<60$& 1(7 /LQN 0RGXOH�
7KH IROORZLQJ WDEOH H[SODLQV WKH FRPSDWLELOLW\ EHWZHHQ YDULRXV &38·V DQG
/LQN 0RGXOHV�

&����+�&38���(9�
'XSOH[

&����+�&38���(9�

&����+�&38���(9�
�*�&��&38���(9�

&38

7ZR 6<60$&
1(7 /LQN 0RG�
XOHV

6<60$& 1(7
/LQN 0RGXOH
DQG 6LQJOH�
ORRS 3/& /LQN
0RGXOH

6<60$& 1(7
/LQN 0RGXOH
DQG 0XOWL�ORRS
3/& /LQN 0RG�
XOH
6<60$& 1(7
/LQN 0RGXOH
DQG &38�
PRXQWLQJ +RVW
/LQN 0RGXOH

6<60$& 1(7
/LQN 0RGXOH
DQG 5DFN�
PRXQWLQJ +RVW
/LQN 0RGXOH

6<60$& 1(7
/LQN 0RGXOH
DQG 0XOWL�ORRS
+RVW /LQN 0RG�
XOH

1

1

1

< �617���9��
�6HH 1RWH ��

1

1

1

1

1

< �6HH 1RWH ��

< <

�<�

<

< �6HH 1RWH ��

< �6HH 1RWH �� < �6HH 1RWH ��

6<60$& 1(7
/LQN 0RGXOH
DQG 6<60$&
/LQN 0RGXOH
�6/.���

1 < �6HH 1RWH � DQG �� 1

6<60$& 1(7
/LQN 0RGXOH
DQG PLQL 0$3
/LQN 0RGXOH

1 1 1

< �6HH 1RWH ��

&38 � 6<60$& 1HW 6<60$& 1(7 DQG
6<60$& /,1.

�6/.���

6<60$& 1(7 DQG
3/& /,1. �/'����

6<60$& 1(7 DQG
+RVW /,1. �/.����

/.����

6<60$& 1(7 DQG
&38�PRXQWLQJ +RVW

/LQN

&���+6�&38���(

&���+6�&38���(

&���+�&38���(

&���+�&38���(

�6HH QRWH ��

<
�6HH 1RWH ��

<
�6HH 1RWH ����

<
�6HH 1RWH ��

< <

1� ,PSRVVLEOH WR RSHUDWH RQ WKH VDPH 3/&�
<� 3RVVLEOH WR RSHUDWH RQ WKH VDPH 3/&�
�<�� 3RVVLEOH WR RSHUDWH ZKHQ WKH 6<60$& 1(7 /LQN 0RGXOH GDWD OLQN LV QRW RSHUDWLQJ�

1RWHV �� 7KH 3/& /LQN DQG 6<60$& /,1. GLIIHU IXQFWLRQDOO\ IURP WKH
6<60$& 1(7 'DWD /LQN DQG DSSOLFDWLRQ VRIWZDUH�

�� 'R QRW VHW WKH VDPH ORRS QXPEHU �� RU �� IRU ERWK &38V�

8VLQJ WKH 6<60$& 1(7 /LQN 0RGXOH ZLWK RWKHU /LQN 0RGXOHV 6HFWLRQ ���



��

�� :KHQ WKH 3/& /LQN DQG 6<60$& /,1. DUH XVHG ZLWK WKH 6<6�
0$& 1(7 'DWD /LQN� GR QRW VHW HDFK 0RGXOH WR XVH WKH 65
DUHD DV WKH GDWD OLQN DQG /LQN DUHD�

�� 7KH &���+�617�� FDQQRW EH XVHG ZLWK WKH &���+6�&38���(
RU &���+6�&38���(�

�� 7KH &���+6�617�� FDQQRW EH XVHG ZLWK WKH &���+�&38���

�� 7KH &����617��� �9�� �9� DQG �9� FDQQRW EH XVHG FRQFXU�
UHQWO\ ZLWK WKH &����617���9��

�� 7KH &���+�6/.�� RU &���+�6/.���9� 6<60$& /,1. 0RGXOH
FDQQRW EH XVHG ZLWK WKH &���+6�&38���( RU &���+6�
&38���(� 8VH WKH &���+6�6/.�� RU &���+6�6/.�� ZLWK WKH
&���+6�&38���( RU &���+6�&38���(�

8VLQJ WKH 6<60$& 1(7 /LQN 0RGXOH ZLWK RWKHU /LQN 0RGXOHV 6HFWLRQ ���



��

6(&7,21 �
3UH�2SHUDWLRQ

��� &DEOLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD 7UDQVIHU 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6RIWZDUH )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &DEOLQJ
%HFDXVH WKH 6<60$& 1(7 /LQN 0RGXOH XVHV RSWLFDO ILEHU FDEOLQJ WR FRQQHFW
WR WKH 6<60$& 1(7 ORFDO DUHD QHWZRUN� VSHFLDO DWWHQWLRQ PXVW EH SDLG ZKHQ
FRQQHFWLQJ WKHVH FDEOHV WR WKH 0RGXOH� ,I WKH FDEOHV EHLQJ XVHG GR QRW
DOUHDG\ KDYH FRQQHFWRUV� UHIHU WR WKH UHOHYDQW 2SWLFDO )LEHU &DEOH PDQXDO IRU
LQVWUXFWLRQV RQ FRQQHFWRU DVVHPEO\�

1HWZRUN FDEOLQJ VKRXOG EH LQVWDOOHG EHJLQQLQJ IURP WKH QHWZRUN ORRS·V /LQH
6HUYHU WKURXJK VXFFHVVLYH QRGHV� %HIRUH D QHZ QRGH LV DGGHG WR WKH ORRS�
WKH /(' VWDWXV VKRXOG LQGLFDWH WKDW FRPPXQLFDWLRQ LV RSHUDWLQJ ZLWKRXW SURE�
OHPV ZLWK WKH SUHVHQW QRGHV� %\ DGGLQJ QHZ QRGHV IURP WKH /LQH 6HUYHU RQO\
DIWHU YHULI\LQJ WKDW H[LVWLQJ QRGHV DUH RSHUDWLRQDO� WURXEOHVKRRWLQJ LV JUHDWO\
DLGHG� 5HIHUHQFH WKH 6<60$& 1(7 6\VWHP 0DQXDO �:���� IRU PRUH
LQIRUPDWLRQ� 7KLV VHFWLRQ DVVXPHV WKDW WKH FRQQHFWRUV KDYH EHHQ FRQQHFWHG
WR WKH FDEOHV DQG WHVWHG� DQG WKDW WKH 6<60$& 1(7 /LQN 0RGXOH LV UHDG\ WR
EH DGGHG WR WKH QHWZRUN ORRS�

7KH 6<60$& 1(7 /LQN 0RGXOH LV VKLSSHG ZLWK D EUDFNHW WR HQVXUH D JRRG
FRQQHFWLRQ EHWZHHQ WKH 0RGXOH DQG UHVW RI WKH QHWZRUN� 7KH SDUWV LQFOXGHG
DUH GHVFULEHG EHORZ�

&����617���9�
1R� 1DPH 4W\�

� %UDFNHW �

� &DEOH 6XSSRUW �

� 7HUPLQDO 6FUHZV �

� 0� +H[DJRQDO 1XWV �

� )ODW�KHDG 6FUHZV �0� [ �� �

� %LQGLQJ�KHDG 6FUHZV �0� [ ��� �

%UDFNHW

&DEOH VXSSRUW

7HUPLQDO VFUHZ +H[DJRQDO QXW

%LQGLQJ�KHDG
VFUHZ

)ODW�KHDG
VFUHZ

&DEOLQJ 6HFWLRQ ���



��

�� 'HWDFK SRZHU FRQQHFWRU &1�� DQG IDVWHQ WKH FDEOHV WR &1� LQ WKH IRO�
ORZLQJ RUGHU� XSSHU UHG QRGH� ORZHU UHG QRGH� XSSHU ZKLWH QRGH� ORZHU
ZKLWH QRGH� 7LJKWHQ VHFXUHO\ WR SUHYHQW WKH ZLUH RI WKH FDEOH IURP ZRUN�
LQJ ORRVH�

�� &RQQHFW WKH RSWLFDO FRQQHFWRU WR WKH 6<60$& 1(7 /LQN 0RGXOH� &RQ�
QHFW WKH XSSHU QRGH �XSVWUHDP GDWD� RSWLFDO FRQQHFWRU WR 6/�� DQG WKH
ORZHU QRGH �GRZQVWUHDP GDWD� RSWLFDO FRQQHFWRU WR 6/��

�� 5HFRQQHFW &1��

�� &RQQHFW WKH WHQVLRQ PHPEHU E\ LQVHUWLQJ LW LQWR WKH KROH RI WKH WHUPLQDO
DQG WLJKWHQLQJ WKH WHUPLQDO VFUHZ�

�� 3ODFH WKH FDEOH LQWR WKH KROORZ RI WKH FDEOH KROGHU DQG PRXQW LW ZLWK WKH
VFUHZ SURYLGHG�

2QFH WKH PRXQWLQJ EUDFNHW LV LQVWDOOHG� WKH FDEOHV PD\ EH DWWDFKHG�

&$87,21 (QVXUH WKDW SRZHU WR WKH &38 LV 2))� 2Q WKH 6<60$& 1(7 QHW�
ZRUN� WKH FDEOH IURP 6/� RI WKH SUHYLRXV �XSVWUHDP� QRGH
DOZD\V JRHV WR 6/� RI WKH QH[W �GRZQVWUHDP� QRGH� DQG 6/� LV
DOZD\V DWWDFKHG WR 6/��

&DEOLQJ 6HFWLRQ ���



��

&���+6�617��
7KLV %UDFNHW PXVW EH XVHG WR VXSSRUW DQ RSWLFDO ILEHU FDEOH FRQQHFWHG WR WKH
&���+6�617�� 6<60$& 1(7 /LQN 0RGXOH�

1R� 1DPH 4W\�

� %UDFNHW �

� &DEOH 6XSSRUW �

� 7HUPLQDO 6FUHZV �

� 0� +H[DJRQDO 1XWV �

� )ODW�KHDG 6FUHZV �0� [ �� �

� %LQGLQJ�KHDG 6FUHZV �0� [ ��� �

%UDFNHW &DEOH 6XSSRUW

7HUPLQDO
6FUHZ

+H[DJRQDO
1XW

%LQGLQJ�KHDG
6FUHZ

)ODW�KHDG
6FUHZ

%UDFNHW

7HUPLQDO
6FUHZ

+H[DJRQDO
1XW

%UDFNHW

7HQVLRQ PHPEHUV

���

���

���
���

���

���

�� $WWDFK WKH 7HUPLQDO 6FUHZV WR WKH %UDFNHW VR WKDW WKH KROHV LQ WKH
6FUHZV DUH YHUWLFDO DQG VHFXUH WKH 6FUHZV IURP WKH EDFN VLGH XVLQJ WKH
+H[DJRQDO 1XWV�

�� $WWDFK WKH %UDFNHW WR WKH 0RGXOH XVLQJ WKH )ODW�KHDG 6FUHZV�

�� 3DVV WKH WHQVLRQ PHPEHUV RI WKH RSWLFDO ILEHU FDEOHV WKURXJK WKH KROHV
LQ WKH 7HUPLQDO 6FUHZV� �7KLV VWHS LV QHFHVVDU\ RQO\ IRU FDEOHV ZLWK WHQ�
VLRQ PHPEHUV��

�� &RQQHFW WKH RSWLFDO ILEHU FDEOH FRQQHFWHUV WR WKH 0RGXOH� EHLQJ VXUH WR
SUHVV WKH FRQQHFWHUV FRPSOHWHO\ LQ�

�� $OLJQ WKH RSWLFDO ILEHU FDEOHV RYHU WKH ORZHU SRUWLRQ RI WKH %UDFNHW DQG
VHFXUH WKHP LQ SODFH XVLQJ WKH &DEOH 6XSSRUW DQG WKH %LQGLQJ�KHDG

&DEOLQJ 6HFWLRQ ���



��

VFUHZV� 7KH FDEOHV PXVW UXQ EHWZHHQ WKH %UDFNHW DQG WKH &DEOH 6XS�
SRUW�

�� 7LJKWHQ WKH VFUHZV RQ WKH 7HUPLQDO 6FUHZV WR VHFXUH WKH WHQVLRQ PHP�
EHUV LQ SODFH�

&HQWUDO 3RZHU 6XSSO\

2SWLFDO�
ILEHU
FDEOH

2SWLFDO�
ILEHU
FDEOH

0HWDO
FDEOH

&RPSRVLWH FDEOH

�1RUPDO
ORRS�

�%DFN
ORRS�

1 %

7R QH[W QRGH 7R QH[W QRGH

&RQQHFW WKH QHJDWLYH �ï� SLQ RI WKH
SUHFHGLQJ QRGH WR SLQ � RI WKH WHUPLQDO
QRGH·V FRQQHFWRU &1��

&1�

�

�

�

�

)URP SUHYLRXV QRGH

0HWDO
FDEOH

�1RUPDO
ORRS�

�%DFN
ORRS�

1 %

)URP SUHYLRXV QRGH )URP 3RZHU 6XSSO\ RU SUHYLRXV QRGH

1RWLFH� &RQQHFW WKLV ZD\
RQO\ RQ /$67 RU (1' 617
RI QHWZRUN�

&DEOLQJ 6HFWLRQ ���



��

/RFDO 3RZHU 6XSSO\

2SWLFDO�
ILEHU
FDEOH

2SWLFDO�
ILEHU
FDEOH

�1RUPDO
ORRS�

�%DFN
ORRS�

1 %

7R QH[W QRGH

�1RUPDO
ORRS�

�%DFN
ORRS�

1 %

)URP SUHYLRXV QRGH

/RFDO 3RZHU 6XSSO\

'&

6��.�����

� ï

&HQWUDO 3RZHU 6XSSO\
:KHQ D &HQWUDO 3RZHU 6XSSO\ LV XVHG� PRXQW WKH 3RZHU 6XSSO\ $GDSWHU WR
WKH LPPHGLDWH OHIW RI WKH /LQN 0RGXOH� 7KHUH DUH WZR PRGHOV RI 3RZHU 6XSSO\
$GDSWHU� WKH &���+�$36�� �IRU RQH /LQN 0RGXOH�� DQG WKH &���+�$36�� �
IRU WZR /LQN 0RGXOHV�� 7KH &����617���9� KDV D EXLOW�LQ 3RZHU 6XSSO\
$GDSWHU�

7KH &���+�&���+6 &38 0RGXOH LV FRQQHFWHG WR WKH 6<60$& 1(7 /LQN
0RGXOH E\ PHDQV RI D &38 %DVH &RQQHFWLRQ 0RGXOH �&���+�&(����
&���+�&(����� 7KH &���+�&(��� &38 %DVH &RQQHFWLRQ 0RGXOH FRQQHFWV
RQH /LQN 0RGXOH DQG WKH &���+�&(��� FRQQHFWV � /LQN 0RGXOHV �WKHVH
0RGXOHV FRUUHVSRQG WR /LQN 0RGXOHV &���+6�617�� DQG &���+6�6/.����

1RWH 7KH &HQWUDO 3RZHU 6XSSO\ LV DYDLODEOH RQO\ LQ -DSDQ�

&DEOLQJ 6HFWLRQ ���
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)URP SRZHU VXSSO\
RU SUHFHGLQJ QRGH 0HWDO

&RPSRXQG FDEOH
1 �1RUPDO ORRS�

)URP SUHFHGLQJ
QRGH 2SWLFDO ILEHU

% �%DFN ORRS�

)URP SRZHU VXSSO\
RU SUHFHGLQJ QRGH 0HWDO

&RPSRXQG FDEOH
1 �1RUPDO ORRS�

)URP SUHFHGLQJ
QRGH 2SWLFDO ILEHU

% �%DFN ORRS�

ï

�

�

ï

7R QH[W QRGH0HWDO

�

ï

�

ï

&RPSRXQG FDEOH

&RPSRXQG FDEOH

% �%DFN ORRS�

1 �1RUPDO ORRS�

7R QH[W QRGH2SWLFDO ILEHU

7R QH[W QRGH0HWDO

% �%DFN ORRS�

1 �1RUPDO ORRS�

7R QH[W QRGH2SWLFDO ILEHU

�
�

�

�

�ï

)URP SUHFHGLQJ QRGH

&RQQHFWLRQ RI &1� WHU�
PLQDO RI ODVW QRGH
&RQQHFW �ï� WR WHUPLQDO
��

� �

:KHQ WKH FDEOHV KDYH EHHQ FRQQHFWHG WR WKH 0RGXOH� DSSO\ SRZHU WR WKH
&38 DQG YHULI\ WKH VWDWXV RI WKH /(' LQGLFDWRUV� ,I WKLV LV WKH ODVW QRGH RI WKH
QHWZRUN WKHQ ERWK WKH 1&' DQG %&' /('V VKRXOG EH OLW�

��� 'DWD 7UDQVIHU 7LPHV
7KH 6<60$& 1(7 ORFDO DUHD QHWZRUN WUDQVIHUV GDWD DW D UDWH RI �0 ELW�VH�
FRQG� 'DWD LV WUDQVIHUUHG LQ �.�E\WH SDFNHWV� ZLWK DQ DYHUDJH RI �� PV

'DWD 7UDQVIHU 7LPHV 6HFWLRQ ���
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UHTXLUHG WR WUDQVIHU WKLV LQIRUPDWLRQ EHWZHHQ WZR 3/&V RQ D QHWZRUN ZLWK
OLJKW WUDIILF� :KHQ �. E\WHV RI GDWD DUH WUDQVIHUUHG ZLWK GDWDJUDPV� WKH GHOD\
WLPH LV FDOFXODWHG DV IROORZV�

7G� 'HOD\ WLPH

7V� '0$ WUDQVPLVVLRQ WLPH £ 7UDQVPLVVLRQ RU UHFHSWLRQ E\WHV [ � mV�E\WH

7J� 3HUPLVVLRQ WR WUDQVPLW GHWHFWLRQ WLPH

7� 'DWD WUDQVPLVVLRQ�UHFHSWLRQ WLPH £
7UDQVPLVVLRQ RU UHFHSWLRQ E\WHV [ � mV�E\WH

QV� 1XPEHU RI QRGHV

7Q� 7LPH�QRGH £ � mV�� ELWV RI GDWD

7R� 'HOD\ IRU RSWLFDO ILEHU FDEOH £ � mV�NP ��� ELWV RI GDWD�NP�

OV� &DEOH OHQJWK

7OV� 'HOD\ DW /LQH 6HUYHU £ �� V ��� ELWV RI GDWD� SDVVLQJ GHOD\ LV � mV�

7U� 5HFHSWLRQ '0$ WLPH £ ��� PV

)RUPXOD

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

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

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

O� 7RWDO OHQJWK RI ORRS FDEOH

Q� 7RWDO QXPEHU RI QRGHV

;� 1XPEHU RI RWKHU QRGHV ZDLWLQJ WR WUDQVPLW

([DPSOH

$

%

&'

(

/86 ��� NP

��� NP

��� NP

��� NP

��� NP

'DWD

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

:LWK � QRGHV� Q  �� QV  �

[  �

/86� /LQH VHUYHU
$ WR (� 1RGHV

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

� � � ��� PV

 ���� PV ï ���� mV £ ���� PV

'DWD 7UDQVIHU 7LPHV 6HFWLRQ ���
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3URFHVVLQJ WLPH UHTXLUHG WR WUDQVIHU GDWD EHWZHHQ WKH 6<60$& 1(7 /LQN
0RGXOH DQG DQRWKHU QRGH LQFOXGHV WKH WLPH IRU FUHDWLQJ WKH KHDGHU� WKH F\FOH
WLPH� DQG WKH WLPHV OLVWHG LQ WKH DERYH IRUPXOD� 7KH SURFHVVLQJ WLPH UHTXLUHG
E\ WKH 6<60$& 1(7 /LQN 0RGXOH LV WKH ODUJHVW SRUWLRQ RI WKH GHOD\ WLPH�
'DWD LV JHQHUDOO\ GHOLYHUHG WR WKH 6<60$& 1(7 /LQN 0RGXOH LQ $6&,, IRU�
PDW� ZLWK WKH FRQYHUVLRQ LQWR ELQDU\ IRUPDW UHTXLULQJ �� PV IRU HDFK �. E\WHV
RI GDWD� ,I GDWD LV LQSXW WR WKH 6<60$& 1(7 /LQN 0RGXOH LQ ELQDU\ IRUPDW�
SURFHVVLQJ LV KDVWHQHG�

1RW DOO XVHUV UHTXLUH WKH XVH RI GDWD OLQNV� ,I UHTXLUHG� D IXUWKHU H[SODQDWLRQ
RQ GDWD OLQN WUDQVPLVVLRQ WLPHV LV JLYHQ LQ ��� 'DWD /LQN 7UDQVPLVVLRQ 7LPHV�

��� :RUG $OORFDWLRQ
7KH 6:� ',3 VZLWFK GHWHUPLQHV GDWD OLQN VHWWLQJV� $V GHVFULEHG LQ ��� ',3
6ZLWFK 6HWWLQJV� SLQV � DQG � VHOHFW WKH GDWD DUHD�V�� 8VH SLQV � DQG � WR VHW
ZKLFK ZRUGV ZLOO EH XVHG LQ WKH /5 DQG�RU '0 DUHDV� 7KH IROORZLQJ FKDUW FRU�
UHODWHV WKHVH VHWWLQJV ZLWK ZRUG DOORFDWLRQ�

:RUG $OORFDWLRQ 6HFWLRQ ���
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/5 :G

�� WR ��

�� WR ��

�� WR ��

�� WR ��

�� WR ��

�� WR ��

�� WR ��

�� WR ��
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�� WR ��

�� WR ��

�� WR ��
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�� WR ��

�� WR ��

�� WR ��

�� WR ��

�� WR ��

�� WR ��

'0 :G
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��� WR ���

6HOHFWRU 6HWWLQJ DQG 1RGH 1R�

�� �� �� ��
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��� 1RGH $GGUHVV�

:RUG $OORFDWLRQ 6HFWLRQ ���



��

��� 6RIWZDUH )XQFWLRQV
7KH 6<60$& 1(7 /LQN 0RGXOH RSHUDWHV DW WKH 7UDQVSRUW OD\HU RI WKH VHYHQ�
OHYHO 26, PRGHO RI ,62� 7KH 0RGXOH FDQ XVH GDWDJUDPV WR DFFHVV WKH KDUG�
ZDUH� 7KH 26, PRGHO LV VKRZQ EHORZ�

&RPSDULVRQ ZLWK 26, UHIHUHQFH PRGHO

$SSOLFDWLRQ OD\HU

3UHVHQWDWLRQ OD\HU

6HVVLRQ OD\HU

7UDQVSRUW OD\HU
�8VHV 7&3�

1HWZRUN OD\HU
�8VHV ,3�

'DWD OLQN OD\HU
�8VHV //&�

3K\VLFDO OD\HU

����
(PXODWRU

���� ,2;
9LUWXDO &LUFXLW

9&
'DWDJUDP

GJ

'LDJQRVWLF
VHUYLFH
',$*

1DPH VHU�
YLFH
1$0(

2WKHUV

%,26

16%

8VHU $SSOLFDWLRQ 6<60$& 1(7 /LQN 6RIWZDUH 6HUYLFH

9DULRXV VHUYLFHV 9DULRXV VHUYLFHV

'DWDJUDP 6HUYLFH
$SSOLFDWLRQ

7KH FRPPDQGV�UHVSRQVHV RI WKH 6<60$& 1(7 /LQN 0RGXOH FDQ DOVR EH
XVHG EHWZHHQ WKH 6<60$& 1(7 /LQN 0RGXOH DQG RWKHU QRGHV YLD GDWD�
JUDPV� 1RWH WKDW FRPPXQLFDWLRQ LQYROYLQJ 3/&V UHTXLUHV WKDW D UHVSRQVH EH
UHWXUQHG WR WKH WUDQVPLWWLQJ 6<60$& 1(7 /LQN 0RGXOH WKDW WKH PHVVDJH
ZDV UHFHLYHG� :KHQ WUDQVIHUULQJ EHWZHHQ WZR 3/&V� WKLV UHVSRQVH LV DXWR�
PDWLF� :KHQ WUDQVIHUULQJ IURP D 3/& WR D FRPSXWHU� WKLV UHVSRQVH LV DOVR
UHTXLUHG� EXW VLQFH LW LV QRW DXWRPDWLF LW PXVW EH SURJUDPPHG� 1RW UHFHLYLQJ D
UHVSRQVH LQ WKLV LQVWDQFH ZLOO UHVXOW LQ DQ HUURU IODJ� :KHQ HUURUV DUH HQFRXQ�
WHUHG RQ 6<60$& 1(7� WKH HUURU LV UHSRUWHG EXW D UHWU\ LV QRW DXWRPDWLF�
5HWULHV FDQ EH SURJUDPPHG LI UHTXLUHG�

&RPSXWHUV
7UDQVIHUULQJ�5HFHLYLQJ
3/& 3URJUDPV

$ 3&�$7 FRPSXWHU HTXLSSHG ZLWK D 1HWZRUN 6XSSRUW %RDUG FDQ VHQG RU
UHFHLYH D 3/&·V SURJUDP� 7KH FRPSXWHU·V SURJUDPPLQJ LV ZULWWHQ XVLQJ WKH
%$6,& ,�) URXWLQH IRU GDWDJUDP VHUYLFH� 1R VSHFLDO SURJUDPPLQJ LV UHTXLUHG
IRU WKH 3/&�

6<60$& 1(7

3&�$7 &�VHULHV 3/&

3URJUDP

�,VVXDQFH RI UHVSRQVH�

&RPPDQG

&$//´WUDQVIHUµ

&$//´UHFHLYHµ

6RIWZDUH )XQFWLRQV 6HFWLRQ ���
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'DWD 7UDQVIHUV ZLWK
3/&V DQG &RPSXWHUV

'DWD FDQ EH H[FKDQJHG EHWZHHQ 3/&V DQG FRPSXWHU QRGHV� 7R WUDQVIHU
GDWD IURP D 3/& WR D FRPSXWHU� RU 1(7 6HUYLFH 0RGXOH� XVH WKH FRPPDQGV
6(1' RU #6(1' LQ WKH SURJUDP RI WKH 3/&�

)81 ����

6

'

3

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

� 6RXUFH VWDUW ZRUG 1R� �6<60$&�

� 'HVWLQDWLRQ VWDUW ZRUG 1R� �3&�$7� 

� )LUVW ZRUG RI SDUDPHWHU

 :KHQ WKH GHVWLQDWLRQ QRGH LV D 16% RU 168� WKH VHWWLQJ LV LJQRUHG�

7KH QRGH ZKLFK KDV UHFHLYHG WKLV GDWD PXVW WKHQ LVVXH D UHVSRQVH�

8VH WKH 5(&9 RU #5(&9 LQVWUXFWLRQ LQ WKH 3/& SURJUDP WR UHTXHVW GDWD
IURP D FRPSXWHU RU 1(7 6HUYLFH 0RGXOH�

)81 ����

6

'

3

� 6RXUFH VWDUW ZRUG 1R� �3&�$7� 

� 'HVWLQDWLRQ VWDUW ZRUG 1R� �6<60$&�

� )LUVW ZRUG RI SDUDPHWHU

� 7UDQVIHU UHTXHVW LQVWUXFWLRQ

 :KHQ WKH VRXUFH QRGH LV D 16% RU 168� WKH VHWWLQJ LV LJQRUHG�

7KH FRPSXWHU RU 1HWZRUN 6HUYLFH 0RGXOH WKHQ LVVXHV D UHVSRQVH� GDWD ZULWH�

6<60$& 1(7

3URJUDP

6<60$& &�VHULHV

�&RQWHQWV RI /5 ���

�5HVSRQVH�
3&�$7

3URJUDP

&$//´UHFHLYHµ

6(1'

/5 ��

ïïïï

'0 ���

3URFHVVLQJ

&DOO ´7UDQVIHUµ

6RIWZDUH )XQFWLRQV 6HFWLRQ ���
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7UDQVIHUV %HWZHHQ 3/&V
3/&V PD\ VKDUH LQIRUPDWLRQ XVLQJ 6<60$& 1(7 GDWDJUDPV� DV ZHOO DV WKH
PRUH WUDGLWLRQDO GDWD OLQNV WR WKH /5 DUHD� 7KLV VHFWLRQ H[SODLQV WKH 3/&·V
XVH RI GDWDJUDPV�

7R WUDQVIHU WKH FRQWHQWV RI ZRUGV LQ D 3/&·V GDWD DUHD� XVH 6(1'� 5(&9� RU
WKH GLIIHUHQWLDO �#� IRUPV RI WKHVH LQVWUXFWLRQV� :KHQ D 3/& LVVXHV D 6(1'�
QR UHVSRQVH QHHG EH LVVXHG IURP WKH GHVWLQDWLRQ QRGH� /LNHZLVH� ZKHQ LVVX�
LQJ D 5(&9� QR SURJUDPPLQJ RI D UHVSRQVH LV UHTXLUHG DW WKH VRXUFH QRGH�

6<60$& 1(7

6(1'

/5 ��

/5 ��

'0 ���

3URJUDP

6<60$& &�VHULHV

�&RQWHQWV RI /5 ���

�5HVSRQVH�
6<60$& &�VHULHV

'LDJQRVWLF �',$*�
)XQFWLRQV

6L[ GLDJQRVWLF XWLOLWLHV FDQ EH XVHG ZLWK WKH 6<60$& 1(7 /LQN 0RGXOH�

�� 6WDWXV 5HDG 5HVSRQVH

$ QRGH UHFHLYLQJ D 6WDWXV 5HDG 5HTXHVW UHWXUQV LWV VWDWXV�

�� 0HPRU\ 'XPS 5HVSRQVH

$ QRGH UHFHLYLQJ D 0HPRU\ 'XPS 5HTXHVW UHWXUQV LWV PHPRU\ FRQWHQWV�

�� 0HPRU\ :ULWH 5HVSRQVH

$ QRGH UHFHLYLQJ D 0HPRU\ :ULWH 5HTXHVW UHWXUQV D UHVSRQVH� 7KH DUHD
DFFHVVLEOH IRU WKLV UHTXHVW LQ +(; LV ������ ���� WKURXJK �������))))�
7KH WZR FRPSRQHQWV PDNLQJ XS WKH DGGUHVV KHUH UHSUHVHQW WKH VHJ�
PHQW DQG RIIVHW UHVSHFWLYHO\�

�� (FKR EDFN 5HVSRQVH

$ QRGH UHFHLYLQJ DQ (FKR %DFN &RPPDQG UHWXUQV WKH HFKR EDFN GDWD
DV LW LV�

�� 6LPXOWDQHRXV 0XOWLSOH $GGUHVV /RRS 7HVW )XQFWLRQ

5HFHLYHV WKH 6LPXOWDQHRXV 0XOWLSOH $GGUHVV /RRS 7HVW UHTXHVW DQG
UHVSRQGV ZLWK WKH UHVXOWV RI WKH WKH VWDWXV UHDG�

�� /RRS &RQVWUXFWLRQ ,QVSHFWLRQ )XQFWLRQ

,QVSHFWV WKH ORRS FRQVWUXFWLRQ IURP WKH QHWZRUN FRQWURO QRGH�

6<60$& 1(7 /LQN
0RGXOH 6RIWZDUH %XIIHUV

7KH 6<60$& 1(7 /LQN 0RGXOH LV HTXLSSHG ZLWK ILIWHHQ KDUGZDUH� VHYHQ
VRIWZDUH� RQH VHQG� DQG RQH GDWD OLQN EXIIHU�

'DWD HQWHUV WKH 0RGXOH WKURXJK WKH KDUGZDUH EXIIHU� 7KH ILUVW XQLW RI GDWD
UHFHLYHG E\ WKH EXIIHU LV WKH ILUVW WR EH SURFHVVHG� ,I WKH �� EXIIHUV DUH IXOO� D
EXV\ IODJ WXUQV 21� 7KH EXIIHUV DUH IL[HG LQ VL]H HDFK EHLQJ �. E\WHV� 6RIW�
ZDUH EXIIHUV �Z�GDWDJUDPV� KDYH SULRULW\ RYHU WKH GDWD OLQN EXIIHUV�

6RIWZDUH )XQFWLRQV 6HFWLRQ ���
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7KH &38 LV UHVSRQVLEOH IRU PRYLQJ WKH LQIRUPDWLRQ WKURXJK WKH EXIIHUV� ,W
FKHFNV HYHU\ � PV WR VHH ZKDW VKRXOG EH PRYHG RU VHQW� ,QIRUPDWLRQ LV
PRYHG IURP WKH KDUGZDUH EXIIHUV YLD WKH VRIWZDUH EXIIHUV WR WKH &38� 7KH
KDUGZDUH EXIIHU FDQ EH FOHDUHG EXW WKH VRIWZDUH EXIIHU FDQQRW EH FOHDUHG� ,I
WKH VRIWZDUH LV EXIIHU LV IXOO� WKHQ D EXV\ VLJQDO LV LVVXHG DQG QR PRUH GDWD LV
DOORZHG LQWR WKHVH VHYHQ EXIIHUV� ,I WKH VHYHQWK VRIWZDUH EXIIHU LV ILOOHG� WKH
&38 WDNHV WKH GDWD IURP WKLV EXIIHU DQG WKH GDWD IURP WKH RWKHU VL[ EXIIHUV LV
DOO VKLIWHG XS RQH� 7KH KDUGZDUH EXIIHU WKHQ VHQGV LWV QH[W XQLW RI GDWD�

3/& UHVSRQVHV DUH GLUHFWHG WR WKH VHQG EXIIHU WR EH UHWXUQHG WR WKH QRGH
ZKLFK LVVXHG WKH PHVVDJH� 7KHVH UHVSRQVHV DUH LVVXHG DXWRPDWLFDOO\ IURP
WKH 3/& ZKLFK UHFHLYHG WKH PHVVDJH� ,I D 3/& VHQGV D PHVVDJH WR D FRP�
SXWHU� WKH FRPSXWHU VKRXOG EH SURJUDPPHG WR UHWXUQ D UHVSRQVH� ,I D 3/&
VHQGV D PHVVDJH DQG QR UHVSRQVH LV UHWXUQHG� WKH HUURU IODJ WXUQV 21� DQG
WKH (55 /(' LV OLW�

,I WKH EXIIHU LV IXOO� D EXV\ VLJQDO LV UHWXUQHG DQG WKH HUURU IODJ WXUQV 21� 7KH
XVHU SURJUDP GHWHUPLQHV LI WKH GDWD ZLOO EH SUHVHQW�

'DWD LV VHQW IURP WKH VHQG EXIIHU DQG WKH UHVSRQVH LV UHFHLYHG WKURXJK WKH
KDUGZDUH EXIIHU� 7KH GDWDJUDP EXIIHU LV RQO\ XVHG ZKHQ DQRWKHU QRGH KDV
VHQW D FRPPDQG� ,I WKH VHYHQ VRIWZDUH EXIIHUV DUH IXOO� D EXV\ VLJQDO LV
LVVXHG DQG WKH VHQGLQJ QRGH PD\ UH�WUDQVPLW� 7KH WRWDO QXPEHU RI PHVVDJHV
ZKLFK FDQ EH UHFHLYHG DOPRVW VLPXOWDQHRXVO\ LV WKHQ �� � �  �� PHVVDJHV�
,I D QRGH VHQGV GDWD DQG WKHUH LV QR URRP LQ WKH UHFHLYLQJ QRGH·V EXIIHUV� D
EXV\ IODJ WXUQV 21� 7KH GDWD FDQ EH VHQW DJDLQ LI WKH SURJUDPPLQJ GHPDQGV
D UHWU\ LQ WKLV HYHQW�

��� &RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV
$ QHWZRUN ORRS LV FRPSRVHG RI XS WR ��� QRGHV� 7ZR RU PRUH QHWZRUN ORRSV
FDQ EH FRQQHFWHG E\ XVH RI D %ULGJH� %ULGJHV DOORZ QRGHV IURP VHSDUDWH
ORRSV WR WUDQVPLW GDWD WR HDFK RWKHU�

(DFK QRGH RQ WKH 6<60$& 1(7 ORFDO DUHD QHWZRUN KDV ERWK D QRGH
DGGUHVV DQG D QHWZRUN DGGUHVV� $OO QRGHV RQ D VLQJOH QHWZRUN ORRS PXVW
KDYH WKH VDPH QHWZRUN DGGUHVV� :KHQ VKLSSHG IURP WKH IDFWRU\� 0RGXOHV
KDYH WKH QHWZRUN DGGUHVV VHW WR ´��µ 7ZR QHWZRUNV WKDW ZLOO EH FRQQHFWHG E\
D %ULGJH PXVW KDYH GLIIHUHQW QHWZRUN DGGUHVVHV IRU HDFK RI WKH ORRSV� )RU
H[DPSOH� RQH VLGH RI WKH %ULGJH FRXOG KDYH ´�µ VHW IRU DOO QRGHV DV WKH QHW�
ZRUN DGGUHVVHV ZKLOH WKH RWKHU VLGH RI WKH %ULGJH FRXOG KDYH WHQ VHW IRU DOO
LWV QRGHV DV WKH QHWZRUN DGGUHVV�

7KH %ULGJH KDV WZR VHWV RI SRUWV� RQH IRU HDFK RI WKH QHWZRUN ORRSV WKDW ZLOO
EH EULGJHG� 7KH %ULGJH DOVR KDV WZR QHWZRUN DQG QRGH DGGUHVVHV� RQH IRU
HDFK RI WKH QHWZRUN ORRSV WKDW ZLOO EH EULGJHG�

$ URXWLQJ WDEOH PXVW EH HVWDEOLVKHG IRU WKH 3/&V DQG WKH %ULGJHV WR GLUHFW
FRPPXQLFDWLRQ WKURXJK D JLYHQ %ULGJH WR D QRGH RQ D VHSDUDWH QHWZRUN ORRS�
$ URXWLQJ WDEOH GRHV QRW QHHG WR EH HVWDEOLVKHG LI WKHUH ZLOO EH QR FRPPX�
QLFDWLRQ WKURXJK %ULGJHV WR VHSDUDWH QHWZRUN ORRSV�

&RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV 6HFWLRQ ���
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7KH IROORZLQJ GLDJUDP LOOXVWUDWHV KRZ EULGJHV PD\ EH LQFOXGHG LQ D FRPPX�
QLFDWLRQV V\VWHP WR DOORZ GDWD WR EH WUDQVIHUUHG EHWZHHQ QRGHV RQ VHSDUDWH
QHWZRUNV�

$

%ULGJH
=

9

&

; <

%ULGJH
%

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

1HWZRUN � 1HWZRUN �

1HWZRUN �

,I QRGH $ RI QHWZRUN � ZDQWV WR FRPPXQLFDWH ZLWK QRGH % RI QHWZRUN �� WKUHH
SURFHVVHV RFFXU� )LUVW� QRGH $ VHQGV WKH LQIRUPDWLRQ WR ;� WKH %ULGJH·V QRGH
DGGUHVV RQ QHWZRUN �� 1RGH ; WKHQ WUDQVIHUV WKH LQIRUPDWLRQ WR QRGH <� WKH
VDPH %ULGJH 0RGXOH EXW WKH QRGH RI D GLIIHUHQW QHWZRUN�

)LQDOO\� QRGH < WUDQVIHUV WKH LQIRUPDWLRQ WR QRGH %� 7KH UHVSRQVH LV WKHQ
GLUHFWHG EDFN WR WKH 3/& ZKLFK VHQW WKH GDWD� DORQJ WKH VDPH SDWK�

6<60$& 1(7 UHTXLUHV WKDW URXWLQJ WDEOHV EH HVWDEOLVKHG DQG VWRUHG LQ WKH
%,26� 2WKHU PDQXIDFWXUHUV GR QRW UHTXLUH URXWLQJ WDEOHV DV WKH\ KDYH WKH
VHQGLQJ QRGH GR D EURDGFDVW WR GHWHUPLQH URXWLQJ WR WKH PHVVDJH·V GHVWLQD�
WLRQ� %\ NHHSLQJ WKH URXWLQJ WDEOH LQ WKH %,26� WUDQVIHUV DUH IDVWHU DQG
GHSHQGDEOH�

7KH URXWLQJ WDEOH LV VWRUHG LQ D ILOH FDOOHG 5287(�'$7� 7KH WDEOH OLVWV XS WR
�� EULGJHV DQG WKHLU DGGUHVVHV� :KLOH LQ WKHRU\� XS WR ��� ORRSV FDQ EH FRQ�
QHFWHG WRJHWKHU XVLQJ %ULGJHV� WKH URXWLQJ WDEOHV KDYH EHHQ GHVLJQHG WR FRQ�
QHFW �� QHWZRUN ORRSV� VLQFH WKLV VDWLVILHV DOPRVW DOO DSSOLFDWLRQV� $Q\ QRGH
FDQ KDYH D URXWLQJ WDEOH DOORZLQJ LW WR FRPPXQLFDWH ZLWK XS WR �� ORRSV�

&RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV 6HFWLRQ ���
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$ URXWLQJ WDEOH KDV WKH IROORZLQJ DSSHDUDQFH� $OO DGGUHVVHV DUH LQ KH[DGHFL�
PDO�

%LW+5

/RRS �

:G ��

/RRS �

:G ��

:G ��

:G ��

:G ��

:G ��

:G �� :G ��

:G ��

:G ��

:G ��

:G ��

:G ��

:G ��

�� WR �� �� WR ��

�� 6WDWXV �� 1R� RI EULGJHV XVHG ��

1HWZRUN 1R� �

1HWZRUN 1R� �

1HWZRUN 1R� �

1HWZRUN 1R� ��

1HWZRUN 1R� ��

1HWZRUN 1R� ��

2ZQ 1HWZRUN 1R�

%ULGJH $GGUHVV ��

%ULGJH $GGUHVV �

%ULGJH $GGUHVV �

%ULGJH $GGUHVV �

%ULGJH $GGUHVV ��

%ULGJH $GGUHVV ��

$OO DGGUHVV DUH LQ KH[DGHFLPDO�
7KH VHW QXPEHU RI SDLUV RI QHWZRUNV 1� DQG WKHLU DGGUHVVHV DUH YDOLG�
8QXVHG DUHD FDQ EH XVHG DV D QRUPDO +5 DUHD�

:RUG � ELW �� �ZRUG �� ELW ��� NHHSV WUDFN RI WKH VWDWXV RI WKH URXWLQJ WDEOH�
:KHQ WKH &38 LV UHVHW RU SRZHUHG 21� WKLV VWDWXV LV VHW�

6HWWLQJ (UURU

1RUPDO

+5 :G � ELW ��
�+5 :G �� ELW ���

21

2))

:KHQ WKH &38 SRZHU LV 21� RU WKH UHVHW EXWWRQ LV
SXVKHG� WKH URXWLQJ WDEOH LV FKHFNHG DQG WKH VWDWXV LV
VHW�

1RWH 7KH QXPEHUV LQ SDUHQWKHVHV ´� �µ DUH WKH VHWWLQJ IRU /RRS ��

7KH IROORZLQJ WDEOH H[SODLQV WKH YDOLG ZRUGV DQG ELWV RI WKH +5 PHPRU\ DUHD�
8QXVHG DUHDV RI WKH URXWLQJ WDEOH DUH XVHG DV QRUPDO +5 DUHD�

,WHP 6HW :G�%LW 6HW 9DOXH )XQFWLRQ

1R� RI %ULGJHV

2ZQ 1HWZRUN 1R�

1HWZRUN 1R�

%ULGJH $GGUHVV

+5 :G �
�+5 :G ���
ELWV �� WR ��

+5 :G �
�+5 :G ���
ELWV �� WR ��

+5 :GV � WR ��
�+5 :GV ��a���
ELWV �� WR ��

+5 :GV � WR ��
�+5 :GV ��a���
ELWV �� WR ��

��� WR ���

��� WR ��)

��� WR ��)

��� WR ��(

6HWV WKH QXPEHU RI SDLUV RI EULGJH
DGGUHVVHV DQG QHWZRUN QXPEHUV�

6HWV WKH RZQ QHWZRUN QXPEHU�

6HWV WKH QXPEHU RI WKH QHWZRUN WR
EH FRQQHFWHG�

6HWV WKH EULGJH QRGH DGGUHVV IRU
FRQQHFWLRQ ZLWKLQ WKH RZQ QHWZRUN�

$V LQGLFDWHG DERYH� D URXWLQJ WDEOH FDQ FRQWDLQ XS WR �� DGGUHVVHV� ,I �� QHW�
ZRUN ORRSV DUH HQWHUHG� EXW RQO\ ILYH DUH UHJLVWHUHG DV WKH QXPEHU RI %ULGJHV
EHLQJ XVHG� RQO\ WKH ILUVW ILYH EULGJHV DUH DYDLODEOH� &RQYHUVHO\� LI � QHWZRUN
ORRSV DUH HQWHUHG EXW �� LV HQWHUHG DV WKH QXPEHU RI %ULGJHV EHLQJ XVHG�
HUURUV RFFXU�

&RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV 6HFWLRQ ���



��

,I WKHUH DUH WZR RU PRUH DOWHUQDWH URXWHV SRVVLEOH IRU FRPPXQLFDWLRQ� RQO\
RQH URXWH VKRXOG EH FKRVHQ DQG OLVWHG LQ WKH URXWLQJ WDEOHV� &KRRVH WKH URXWH
IRU ZKLFK WKH OHDVW DPRXQW RI QHWZRUN WUDIILF LV DQWLFLSDWHG�

$

%ULGJH
=

9

&

; <

%ULGJH
%

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

1HWZRUN � 1HWZRUN �

1HWZRUN �

,Q WKH DERYH QHWZRUN FRQILJXUDWLRQ� WKH URXWLQJ WDEOHV IRU WKH WKUHH 3/&V
FRXOG KDYH WKH IROORZLQJ DSSHDUDQFH� $V DOZD\V� ELWV �� WKURXJK �� DUH XVHG
IRU %ULGJH DGGUHVVHV� DQG WKH OHWWHUV LQ WKH WDEOHV IROORZLQJ VKRXOG KDYH
WKHVH DGGUHVVHV VXEVWLWXWHG�

:G �

+5
%LW

:G �

:G �

�� WR
��

�� WR
��

���

���

���

���

;

=

1RGH $ �/RRS ��

:G �

+5
%LW

:G �

:G �

�� WR
��

�� WR
��

���

���

���

���

<

<

1RGH % �/RRS ��

:G �

+5
%LW

:G �

:G �

�� WR
��

�� WR
��

���

���

���

���

9

9

1RGH & �/RRS ��

%HFDXVH D VLQJOH %ULGJH DSSHDUV DV D QRGH RQ WZR QHWZRUNV� %ULGJHV KDYH D
URXWLQJ WDEOH VHW IRU HDFK VLGH�

7KH URXWLQJ WDEOH FDQ EH LQLWLDOL]HG ORFDOO\ IURP WKH 3/&� RU IURP D FRPSXWHU
UXQQLQJ WKH &21),*�� VRIWZDUH� 7KH URXWLQJ WDEOH LV YDOLG ZKHQ 6:��� �RI
WKH &����617���9�� RU 6:��� �RI WKH &���+6�617��� RQ WKH EDFN SDQHO LV
VHW WR 21� 7KH +5 DUHD PD\ WKHQ EH VHW GLUHFWO\ XVLQJ WKH 3/&·V SURJUDP�
PLQJ GHYLFH� )LQDOO\� SXVK WKH 3/&·V UHVHW EXWWRQ RU WXUQ WKH SRZHU 2)) DQG
21 DJDLQ�

,I WKH URXWLQJ WDEOH LV WR EH LQLWLDOL]HG UHPRWHO\� XVH WKH URXWLQJ WDEOH VHWWLQJ
FRPPDQG� )ROORZLQJ WKLV WUDQVPLW WKH LQLWLDOL]DWLRQ FRPPDQG RU SUHVV WKH
UHVHW EXWWRQ�

&RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV 6HFWLRQ ���
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3/& /RFDO 6HWWLQJ
3URFHGXUH

%\ FRQQHFWLQJ WKH 3/& SURJUDPPLQJ FRQVROH� +5 FDQ EH VHW GLUHFWO\� ,I XVLQJ
WKH &����617���9�� SUHVV WKH UHVHW EXWWRQ RQ WKH IURQW SDQHO� LI XVLQJ WKH
&���+6�617��� WXUQ WKH 6<60$& 1(7 $5 UHVHW IODJ WR 21� RU WXUQ WKH 3/&
0RGXOH 2)) DQG WKHQ 21 DJDLQ� (QVXUH SULRU WR WKLV WKDW 6:��� �RI WKH
&����617���9�� RU 6:��� �RI WKH &���+6�617��� RQ WKH EDFN SDQHO LV
21� 1RWH WKDW WKH LQLWLDOL]DWLRQ PD\ VWLOO EH LQYDOLG LI RQO\ WKH +5 DUHD WDEOH
VHWWLQJ LV SHUIRUPHG�

7KH URXWLQJ WDEOHV DUH VWRUHG LQ WKH +5 PHPRU\ DUHD� VR WKHLU FRQWHQWV DUH
VDYHG LI SRZHU LV LQWHUUXSWHG RU DFFLGHQWDOO\ VZLWFKHG 2))�

6<60$& 1(7 UHVHW IODJ
�&���+�&���+6 RQO\�

7KLV IODJ LV DVVLJQHG WR ZRUG � RI WKH $5 $UHD� $ UHVHW RFFXUV ZKHQ WKLV IODJ
LV WXUQHG 21�

/RRS � /RRS �

�� ��

$5 :G �

&RQQHFWLRQV EHWZHHQ 1HWZRUN /RRSV 6HFWLRQ ���
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6(&7,21 �
&RPPDQGV DQG 5HVSRQVHV

��� 'DWD )RUPDW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3/& 6HQG�5HFHLYH &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6(1'���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5(&9���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3URJUDP ([DPSOH �&���+�&���+6�&����&����+�&����+� ��� � � � � � � � � � � � � � � � � �
��� &RPPDQG DQG 5HVSRQVH )RUPDWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 0HPRU\ $UHDV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (UURU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HW�5HVHW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5RXWLQJ 7DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1DPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7LPH 6HWWLQJ �&���+�&���+6 RQO\� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 'DWD )RUPDW
7KH 6<60$& 1(7 /LQN 0RGXOH KDV PDQ\ FRPPDQGV ZKLFK IDFLOLWDWH FRP�
PXQLFDWLRQ EHWZHHQ V\VWHP GHYLFHV� 7KLV VHFWLRQ H[SODLQV WKHVH FRPPDQGV�

0HVVDJHV DUH WUDQVIHUUHG LQ �.�E\WH SDFNHWV� $ SDFNHW LV GLYLGHG LQWR D
KHDGHU SRUWLRQ DQG D GDWD SRUWLRQ� 7KH KHDGHU FRQWDLQV URXWLQJ LQIRUPDWLRQ�
ZKLOH WKH GDWD SRUWLRQ FRQWDLQV WKH FRPPDQG�UHVSRQVH�

0HVVDJH )RUPDW

+HDGHU $SSOLFDWLRQ GDWD

�� E\WHV ����� E\WHV PD[LPXP

%LQDU\ &RGH
$SSOLFDWLRQ 'DWD )RUPDW

6XEKHDGHU

����� E\WHV PD[LPXP� E\WH

7H[W �FRPPDQG�UHVSRQVH�

6XEKHDGHU %\WH )RUPDW

'� �������

&RPPDQG�UHVSRQVH LQGLFDWRU

&RPPDQG�UHVSRQVH IODJ &RPPDQG� �

5HVSRQVH� �

¶�· WR ¶)·¶�· WR ¶)·

'DWD )RUPDW 6HFWLRQ ���



��

7KH GDWD SRUWLRQ RI WKH PHVVDJH LV FRPSRVHG RI D ��E\WH VXEKHDGHU DQG XS
WR ����� E\WHV RI FRPPDQG�UHVSRQVH GDWD� 7KH VXEKHDGHU GLFWDWHV ZKLFK
FRPPDQG RU UHVSRQVH IROORZV� 7KH WH[W OHQJWK GHSHQGV RQ WKH VSHFLILF FRP�
PDQG�UHVSRQVH� &RPPDQGV DUH PHVVDJHV LQVWUXFWLQJ WKH 6<60$& 1(7
/LQN 0RGXOH WR GR VRPH SURFHVVLQJ� 7KH WDEOH RQ WKH IROORZLQJ SDJH OLVWV WKH
KH[DGHFLPDO FRPPDQG FRGHV DORQJ ZLWK YDOLG 3/& PRGHV�

8QGHILQHG &RPPDQG (UURU �5HVSRQVH�

3URJUDP
6XEKHDGHU

0RQLWRU5XQ

'DWD 5HTXHVW

'DWD 7UDQVPLW

1DPH 5HDG

1DPH 'HOHWH

1DPH 6HW

)0 $UHD :ULWH

)0 ,QGH[ 5HDG

,QLWLDOL]H �&RPPDQG�

7HVW

5RXWLQJ 7DEOH 5HDG

5RXWLQJ 7DEOH 6HWWLQJ

'DWD /LQN 6WRS

'DWD /LQN 6WDUW

'DWD /LQN 6HWWLQJ WDEOH :ULWH

'DWD /LQN 6HWWLQJ 7DEOH 5HDG

'DWD /LQN 6WDWXV 5HDG

'0 6L]H &KDQJH

,�2 7DEOH *HQHUDWLRQ

3URJUDP :ULWH

3URJUDP 5HDG

,�2 5HDG

,�2 5HJLVWHU

)RUFH 6HW�5HVHW &DQFHO

)RUFH 6HW�5HVHW

(UURU 5HDG

6WDWXV :ULWH

6WDWXV 5HDG

69 &KDQJH �

69 &KDQJH �

69 5HDG �

69 5HDG �

'0 $UHD :ULWH

'0 $UHD 5HDG

7& $UHD :ULWH

7& $UHD 5HDG

39 $UHD :ULWH

39 $UHD 5HDG

+5 $UHD :ULWH

+5 $UHD 5HDG

/5 $UHD :ULWH

/5 $UHD 5HDG

,5 $UHD :ULWH

,5�65 $UHD 5HDG

$5 $UHD :ULWH

$5 $UHD 5HDG

)0 'DWD 5HDG
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3/& 0RGH
&RPPDQG

2QO\ ZKHQ $3/& LV WKH WUDQVPLWWLQJ PRGH�
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7LPH 6HW

0XOWLSOH )RUFHG 6HW�5HVHW

0XOWLSOH )RUFHG 6HW�5HVW 6WDWXV 5HDG

$ UHVSRQVH LV D PHVVDJH LQ UHVSRQVH WR DQ LVVXHG FRPPDQG� $ UHVSRQVH·V
IRUPDW LV YHU\ VLPLODU WR WKH IRUPDW RI WKH FRPPDQG WKDW ZDV LVVXHG� 6SHFLIL�
FDOO\� WKH UHVSRQVH KDV D KHDGHU� D VXEKHDGHU FRGH� DQG D FRPSOHWLRQ FRGH�
IROORZHG E\ DQ\ GDWD WKDW ZDV UHTXHVWHG WR EH UHWXUQHG�

,I DQ HUURU RFFXUV� DQ HUURU UHVSRQVH LV VHQW� $Q HUURU UHVSRQVH KDV RQO\ WKH
KHDGHU� VXEKHDGHU FRGH DQG WKH FRPSOHWLRQ FRGH� 5HDG�ZULWH HUURU UH�
VSRQVHV FRQWDLQ WKH KHDGHU� VXEKHDGHU FRGH� FRPSOHWLRQ FRGH� DQG WKH
EORFN QXPEHU ZKHUH WKH HUURU ZDV HQFRXQWHUHG�

'DWD )RUPDW 6HFWLRQ ���



��

(UURU 5HVSRQVH
6XEKHDGHU

&RPSOHWLRQ FRGH

(UURU 5HVSRQVH GXULQJ
3URJUDP 5HDG�:ULWH

6XEKHDGHU FRGH �7KH YDOXH LV WKH VXEKHDGHU FRGH SOXV �����

&RPSOHWLRQ FRGH

%ORFN
QXP�
EHU

7KH VXEKHDGHU FRGH IRU D UHVSRQVH LV VLPSO\ WKH YDOXH RI WKH FRPPDQG VXE�
KHDGHU SOXV ����

&RPSOHWLRQ FRGHV DUH OLVWHG LQ WKH IROORZLQJ WDEOH� $ FRPSOHWLRQ FRGH RI ��
LQGLFDWHV WKDW QR HUURU ZDV HQFRXQWHUHG GXULQJ H[HFXWLRQ�

1RW H[HFXWDEOH LQ 352*5$0 PRGH

1RW H[HFXWDEOH LQ 021,725 PRGH

1RW D 0DVWHU �QRW H[HFXWDEOH�

1RW H[HFXWDEOH EHFDXVH WKH GDWD OLQN VHWWLQJ WDEOH KDV QRW EHHQ UHJLVWHUHG

1RW H[HFXWDEOH EHFDXVH RI D GDWD OLQN VHWWLQJ WDEOH HUURU

1RW H[HFXWDEOH EHFDXVH WKH GDWD OLQN LV QRW RSHUDWLQJ

1RW H[HFXWDEOH EHFDXVH RI GDWD OLQN VWDUW�XS

'DWD OLQN WDEOH JHQHUDWLRQ LV LPSRVVLEOH �GDWD OLQN RSHUDWLRQ� GHIDXOW WDEOH�

1RW H[HFXWDEOH EHFDXVH RI D URXWLQJ WDEOH HUURU

1RW H[HFXWDEOH EHFDXVH WKHUH LV QR QHWZRUNV SDWK VHWWLQJ

((3520 LV ZULWH�SURWHFWHG

6XP FKHFN HUURU

1RW D &RQWURO 0RGXOH �QRW H[HFXWDEOH�

,�2 WDEOH JHQHUDWLRQ LPSRVVLEOH �XQUHFRJQL]HG 5HPRWH ,�2 0RGXOH� ZRUG
RYHU� GXSOLFDWLRQ RI 2SWLFDO 7UDQVPLWWLQJ ,�2 0RGXOH� ,�2 EXV HUURU�

1RW H[HFXWDEOH ZLWK 3520

1RW H[HFXWDEOH ZLWK RQO\ �. E\WHV RI PHPRU\

1RW H[HFXWDEOH EHFDXVH WKHUH LV QR PHPRU\ PRXQWHG

1RW H[HFXWDEOH E\ &38 HUURU

1RW H[HFXWDEOH �XQH[HFXWDEOH HUURU FOHDU RU XQH[HFXWDEOH '0 VL]H FKDQJH�

%ORFN QXPEHU HUURU

$GGUHVV RYHUIORZ

,QVWUXFWLRQ QRW IRXQG

3DUDPHWHU HUURU� GDWD FRGH HUURU� GDWD OHQJWK HUURU� FRGH HUURU� HWF�

)RUPDW HUURU �SDUDPHWHU OHQJWK HUURU�

)LOH PHPRU\ QRW LQLWLDOL]HG �QRW H[HFXWDEOH�

1RW H[HFXWDEOH EHFDXVH RI ´SURWHFWµ

1RW H[HFXWDEOH EHFDXVH RI FKDQJHG &38

1RW H[HFXWDEOH ZLWK SUHVHQW ,�2 UHJLVWHU

1RW H[HFXWDEOH EHFDXVH 6<60$& 1(7 /LQN 0RGXOH LV EXV\

1RW H[HFXWDEOH LQ 67$1'%< PRGH

1RW H[HFXWDEOH LQ '(%8* PRGH

1RW H[HFXWDEOH LQ 581 PRGH

1RUPDO FRPSOHWLRQ� �
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(UURU &RGH

;��� ;���

�+H[DGHFLPDO�

(UURU &RQWHQWV

-,6 �-DSDQ ,QGXVWULDO 6WDQGDUG� � FRGH GLIIHUV VOLJKWO\ IURP WKH ELQDU\ FRGH
XVHG LQ FRXQWULHV RXWVLGH -DSDQ� 7KH -,6 � IRUPDW XVHV D ��E\WH VXEKHDGHU
DQG D ������E\WH PD[LPXP FRPPDQG�UHVSRQVH DUHD� &RGLQJ ZKLFK UHTXLUHV
IRXU ELWV LQ ELQDU\ UHTXLUHV HLJKW -,6 � ELWV�

'DWD )RUPDW 6HFWLRQ ���
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([DPSOH RI ,5 $UHD 5HDG
$Q ,5 $UHD 5HDG FRPPDQG LV XVHG WR UHDG WKH FRQWHQWV RI WKH VSHFLILHG ,5
ZRUGV� 1RWH� YDOXHV DUH LQ KH[DGHFLPDO� 7KH FRPPDQG IRUPDW LV DV IROORZV�

&RPPDQG )RUPDW

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

7R UHDG WKH FRQWHQWV RI ZRUG � DQG � RI WKH ,5 DUHD� WKH ELQDU\ FRPPDQG LV
DV IROORZV�

%LQDU\ &RGH

��� ����� �����

7KH UHVSRQVH IRUPDW LV VKRZQ LQ WKH QH[W GLDJUDP�

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

���

6WDUW ZRUG Q 6WDUW ZRUG Q��

'DWD'DWD

��� 3/& 6HQG�5HFHLYH &RPPDQGV
$Q\ QRGH FDQ VHQG RU UHFHLYH GDWD IURP DQ\ RWKHU QRGH RI WKH QHWZRUN DW
DQ\ WLPH XVLQJ WKH 6(1' RU 5(&9 FRPPDQGV�

&�VHULHV 3/&V� ���� ZRUGV PD[�
&90��&9�VHULHV 3/&V� ��� ZRUGV PD[�

2QO\ LQ WKH VDPH DUHD

7KH FRPPDQG�UHVSRQVH IRUPDW GDWD IRU GDWD
WUDQVPLVVLRQ RU WKDW IRU GDWD UHFHLYH DUH VHQW�UH�
FHLYHG LI 6(1' RU 5(&9 KDV EHHQ H[HFXWHG E\
WKH SURJUDP FRPPDQG

'DWD OHQJWK

,WHP

'LUHFWLRQ RI 7UDQVPLVVLRQ

6HQG�UHFHLYH GDWD
WR�IURP 3/&

6HQG�UHFHLYH GDWD WR�IURP
0RGXOH RWKHU WKDQ 3/&

:DWFKGRJ WLPHU UHVSRQVH

6SHFLILFDWLRQ

��� 'DWD VHQG�UHFHLYH
��Q 'DWD VHQG RQO\ �QR UHVSRQVH�

�%URDGFDVWLQJ GDWD WUDQVIHU� Q� PD[� ����

&RPPDQG�UHVSRQVH
%\ GDWD VHQG RU GDWD UHFHLYH

� VHFRQG �GHIDXOW YDOXH� RU :DWFKGRJ 7LPHU
6HWWLQJ 9DOXH ��� PLQXWHV ����� VHFRQGV PD[��

3/& 6HQG�5HFHLYH &RPPDQGV 6HFWLRQ ���
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6HQG�5HFHLYH 'DWD
$UHD

$UHD
3/&

,5

/5

+5

7,0�&17

'0

$5

&��� &����+ &����+&���+

��a��
���a���

��a��

��a��

���a���

���a���

���a���
����a����

��a��

��a��

���a���

����a����

��a��

���a���
����a����

��a��

��a��

���a���

����a����

��a��

���a���
����a����

��a��

��a��

���a���

����a����
�6HH QRWH ���

��a�� ï

7KHVH DGGUHVVHV DUH UHDG�RQO\�

&���+6

���a���
�6HH QRWH ���

��a��

��a��

���a���

����a����

��a��

1RWHV �� 5(&9 FDQQRW EH H[HFXWHG WR '0 ���� WKURXJK ���� RI WKH
&���+�

�� 7KH EDVH XQLW LQ WKH DERYH WDEOH DUH ZRUGV RU :G�

�� 1RWKLQJ FDQ EH ZULWWHQ WR ZRUG ���� ���� RU ��� RI WKH &���+6�

:KHQ 6<60$& 1(7 6(1'�5(&9 FRPPDQG LV LQYRNHG� WKH GDWD WUDQVIHU�
GDWD UHFHSWLRQ FRPPDQG�UHVSRQVH LV H[HFXWHG� 7KH 6(1'�5(&9 LV FRP�
SOHWH DIWHU WKH UHVSRQVH LV UHFHLYHG�

1DPH &��� &�����&����+&���+�&���+6

6(1'�5(&9
H[HFXWDEOH

6(1'�5(&9
HUURU

����

����

�����

ORRS �

ORRS �

ORRS �

ORRS �

�����

�����

ORRS �

ORRS �

�����

ORRS �

ORRS �

�����

�����

)XQFWLRQ

7KH IODJ LV � ZKHQ 6(1'�
5(&9 LV LQ SURJUHVV �FRP�
PDQG�UHVSRQVH H[HFXWLRQ LV
DOVR LQFOXGHG�� 7KH IODJ LV �
ZKLOH 6(1'�5(&9 LV QRW LQ
SURJUHVV� 7KHUHIRUH� WKH
6(1'�5(&9 FRPPDQG LV
H[HFXWDEOH ZKHQ WKH IODJ LV ��

7KH IODJ LV � ZKHQ 6(1'�
5(&9 LV H[HFXWHG FRUUHFWO\�
DQG � ZKHQ 6(1'�5(&9 LV
H[HFXWHG LQFRUUHFWO\ �DIWHU
UHVSRQVH LV FRPSOHWH�� 7KLV
VWDWXV LV PDLQWDLQHG XQWLO WKH
QH[W 6(1'�5(&9 FRPPDQG
LV H[HFXWHG� 7KRXJK WKH IODJ
LV VHW WR � EHFDXVH RI LQFRU�
UHFW H[HFXWLRQ� WKH QH[W
H[HFXWLRQ RI 6(1'�5(&9
VHWV WKH IODJ WR �� 3RVVLEOH
HUURUV LQFOXGH� 6(1'�5(&9
WLPH RXW HUURU �FRPPDQG�UH�
VSRQVH H[HFXWLRQ WDNHV
PRUH WKDQ � VHFRQG� RU PRUH
WKDQ VHW YDOXH RI PRQLWRULQJ
WLPHU�� 6(1'�5(&9 GDWD
HUURU� DQG URXWLQJ GDWD HUURU�

3/& 6HQG�5HFHLYH &RPPDQGV 6HFWLRQ ���



��

6(1'�5(&9
H[HFXWDEOH

6(1'�5(&9
HUURU

&RPPDQG
UHFHSWLRQ

6(1'�5(&9
H[HFXWHG
FRUUHFWO\

&RPPDQG
UHFHSWLRQ

6(1'�5(&9
H[HFXWHG
LQFRUUHFWO\

&RPPDQG
UHFHSWLRQ

VHW
&RPSOHWLRQ
FRGH �:G ����

FOHDU VHW FOHDU VHW

�

�

7KH IROORZLQJ VKRXOG EH QRWHG ZKHQ VHYHUDO 6(1'�5(&9 FRPPDQGV DUH
H[HFXWHG�

&���+�&���+6

)RU HLWKHU ORRS � RU �� RQH 6(1'�5(&9 FRPPDQG LV YDOLG IRU RQH H[HFXWLRQ�
([FOXVLYH FRQWURO VKRXOG EH H[HUWHG E\ WKH 65 DV GHVFULEHG DERYH ZKHQ VHY�
HUDO 6(1'�5(&9 FRPPDQGV DUH XVHG LQ WKH VDPH ORRS�

&���

)RU ERWK ORRSV� RQH 6(1'�5(&9 FRPPDQG LV YDOLG IRU RQH H[HFXWLRQ� ([FOX�
VLYH FRQWURO VKRXOG EH H[HUWHG E\ WKH 65 DV GHVFULEHG DERYH ZKHQ VHYHUDO
6(1'�5(&9 FRPPDQGV DUH XVHG IRU ERWK ORRSV�

&����+�&����+

2QH 6(1'�5(&9 FRPPDQG LV YDOLG IRU RQH H[HFXWLRQ� ([FOXVLYH FRQWURO
VKRXOG EH H[HFXWHG E\ WKH 65 DV GHVFULEHG DERYH ZKHQ VHYHUDO 6(1'�
5(&9 FRPPDQGV DUH XVHG�

6(1'�5(&9 FRPPDQG
H[HFXWLRQ VWDWXV
�&���+�&���+6 RQO\�

7KH UHVXOW RI DQ H[HFXWHG 6(1'�5(&9 FRPPDQG LV VHQW WR WKH DSSURSULDWH
DUHD RI WKH 3/& DQG WKH UHOHYDQW FRPSOHWLRQ FRGH LV VHQW WR :G ���� $ OLVW RI
WKH FRPSOHWLRQ FRGHV LV VKRZQ LQ WKH IROORZLQJ WDEOH�

/RRS � FRPSOHWLRQ FRGH /RRS � FRPSOHWLRQ FRGH

��

:G ��� �LQWHUQDO DX[LOLDU\ UHOD\�
�� �� ��

3/& 6HQG�5HFHLYH &RPPDQGV 6HFWLRQ ���



��

&RPSOHWLRQ
FRGH

���

���

���

���

���

���

���

���

'HWDLOV DQG VROXWLRQ

([HFXWHG FRUUHFWO\

3DUDPHWHU HUURU 7KH ZURQJ NLQG DQG UDQJH RI ZRUG QXPEHUV ZHUH VHW
ZKHQ WKH VHQGHU·V FRPPXQLFDWLRQ VWDUW ZRUG LV VSHFLILHG
LQGLUHFWO\�
&KHFN WKH FRPPDQG SDUDPHWHU

5RXWLQJ HUURU &KHFN WKH URXWLQJ WDEOH

'HVWLQDWLRQ EXV\ 7KH URXWLQJ WDEOH KDV QR GHVWLQDWLRQ QHWZRUN DGGUHVV�
5H�WUDQVIHU DIWHU D FHUWDLQ LQWHUYDO

7UDQVIHU HUURU �WRNHQ ORVV����&KHFN WKH /,QH 6HUYHU

1R UHVSRQVH 'HVWLQDWLRQ QRGH GRHVQ·W H[LVW� 6HW ORQJHU UHVSRQVH PRQL�
WRULQJ WLPH�

/RRS HUURU &KHFN WKH FDEOH

5HVSRQVH HUURU 2FFXUUHG ZKHQ WKH 5(&9 LQVWUXFWLRQ ZDV H[HFXWHG� 7KH
QXPEHU RI UHTXHVW WUDQVPLVVLRQ ZRUGV DQG WKH QXPEHU
RI UHFHSWLRQ ZRUGV GLG QRW FRLQFLGH�
5HVSRQVH IRUPDW LQFRUUHFW

��� :DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH
:DWFKGRJ 7LPHU
5HVSRQVH 7LPH

7KH ZDWFKGRJ WLPHU KDV D GHIDXOW VHWWLQJ RI � VHFRQG� EXW FDQ EH VHW WR DQ\
YDOXH IURP � WR ��������� PV LQ PXOWLSOHV RI �� PV� 7R VHW WKH ZDWFKGRJ
WLPHU� DGMXVW WKH UHOHYDQW ',3 VZLWFK IRU WKH JLYHQ 6<60$& 1(7 /LQN 0RG�
XOH� 7KH 2)) SRVLWLRQ RI WKH ',3 VZLWFK LQGLFDWHV WKH GHIDXOW VHWWLQJ RI
��VHFRQG IRU WKH UHVSRQVH WLPH�

6ZLWFK6<60$& 1(7
/LQN 0RGXOH

&����617���9�

&���+6�617��

6:� SLQ �

6:� SLQ �

&����617���9�

� � � � � � � �

�� 2))

�� 21

6� )XQFWLRQ

�

�

6(1'�5(&9 :DWFKGRJ 7LPHU 6HWWLQJ 6ZLWFK

:KHQ XVLQJ WKH GHIDXOW YDOXH �� V�

:KHQ VHW E\ WKH :DWFKGRJ 7LPHU

6:�

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

&���+6�617��

� � � � � � � �

�� 2))

�� 21

6� )XQFWLRQ

�

�

6(1'�5(&9 :DWFKGRJ 7LPHU 6HWWLQJ 6ZLWFK

:KHQ XVLQJ WKH GHIDXOW YDOXH �� V�

:KHQ VHW E\ WKH :DWFKGRJ 7LPHU

6:�

7KH WLPHU FDQ EH VHW E\ XVLQJ HLWKHU WKH SURJUDPPLQJ FRQVROH RI WKH 3/& RU
E\ VHQGLQJ DSSOLFDWLRQ FRPPDQGV IURP DQRWKHU QRGH WR WKH 0RGXOH�

6HWWLQJ WKH :DWFKGRJ
7LPHU ZLWK D 3/&

7R VHW WKH :DWFKGRJ 7LPHU LQ WKH +5 DUHD RI WKH 3/& ZLWK WKH 3URJUDPPLQJ
&RQVROH� ILUVW WXUQ WKH SRZHU WR WKH 3/& 2))� 6HW SLQ � RI ',3 VZLWFK 6:� IRU
WKH &����617���9� �6:� SLQ � IRU WKH &���+6�617��� WR WKH 21 SRVLWLRQ�
7XUQ WKH 3RZHU WR WKH XQLW 21 DJDLQ DQG FRPSOHWH WKH SURFHVV E\ VHWWLQJ WKH
WLPHU LQ WKH +5 DUHD RI WKH 3/&� 7KLV PD\ EH DFFRPSOLVKHG E\ HLWKHU VHWWLQJ
WKH 6<60$& 1(7 UHVHW IODJ RI WKH $5 DUHD WR 21 RU E\ SUHVVLQJ WKH 5(6(7
EXWWRQ RQ WKH 6<60$& 1(7 /LQN 0RGXOH�

1RWH 6HWWLQJ WKH :DWFKGRJ 7LPHU WR WKH +5 ZRUG GRHV QRW E\ LWVHOI YDOL�
GDWH WKH VHWWLQJ� 7KH DSSURDSULDWH ',3 VZLWFK PXVW EH DGMXVWHG WR
HQVXUH WKH FRUUHFW RSHUDWLRQ RI WKH WLPHU�

6HWWLQJ WKH :DWFKGRJ
7LPHU ZLWK $SSOLFDWLRQ
&RPPDQGV IURP 2WKHU
1RGHV

6HW WKH ZDWFKGRJ WLPHU ZLWK WKH +5 ZULWH FRPPDQG� 7KHQ VHQG WKH LQLWLDOL]D�
WLRQ FRPPDQG DQG WXUQ WKH 6<60$& 1(7 UHVHW IODJ 21 E\ SUHVVLQJ WKH
6<60$& 1(7 /LQN 0RGXOH·V 5(6(7 EXWWRQ�

1RWHV �� 7KH +5 ZULWH FRPPDQG DORQH GRHV QRW YDOLGDWH WKH VHWWLQJ�

�� 7KH ZDWFKGRJ WLPHU VHWWLQJ UHTXLUHV � E\WHV LQ WKH +5 DUHD�

:KHQ 6:� SLQ � �6:� SLQ � IRU WKH &���+6�617��� LV 21 �L�H� WKH URXWLQJ
WDEOH LV UXQQLQJ�� WKH +5 ZRUG LV GHWHUPLQHG E\ WKH VHW QXPEHU RI WKH URXWLQJ
WDEOH� )RU H[DPSOH� ZKHQ WKH VHW QXPEHU LV �� WKH +5 ZRUG LV ZRUG � LQ ORRS
� DQG ZRUG �� LQ ORRS �� :KHQ 6:� SLQ � LV 2))� WKH +5 ZRUG LV ZRUG � LQ
ORRS � DQG ZRUG �� LQ ORRS �� 7KH ODVW ZRUG QXPEHU RI WKH URXWLQJ WDEOH SOXV
� LV WKH UHOHYDQW ZRUG IRU WKH ZDWFKGRJ WLPHU�

6<60$& 1(7 5HVHW
)ODJ �&���+�&���+6
RQO\�

ORRS � ORRS �

�� ��

$5 :G �

7KH 6<60$& 1(7 5HVHW )ODJ LV DVVLJQHG WR $5 :RUG � RI WKH $5 DUHD�
8VDJH

([HFXWH 6(1'�5(&9 WR VWDUW WKH FRPPDQG WUDQVPLVVLRQ IURP WKH 3/& ZLWK
WKH SURJUDP�

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

3URJUDPPLQJ
3UHFDXWLRQV

7DNH WKH IROORZLQJ SUHFDXWLRQV ZKHQ ZULWLQJ ODGGHU SURJUDPV WKDW XVH
6(1'���� DQG 5(&9���� LQVWUXFWLRQV�

�� $OZD\V PDNH VXUH WKDW WKH 6(1'�����5(&9���� (QDEOH )ODJ
�65 ������ LV 21 EHIRUH H[HFXWLQJ RQH RI WKHVH LQVWUXFWLRQV�

�� 3UHSDUH DQ WUDQVPLVVLRQ UHWU\ VXEURXWLQH WKDW XVHV WKH
6(1'�����5(&9���� (UURU )ODJ �65 ������ WR UHFRJQL]H ZKHQ DQ HUURU
KDV RFFXUUHG GXULQJ H[HFXWLRQ RI D 6(1'�����5(&9���� LQVWUXFWLRQ�
UHWULHV WKH WUDQVPLVVLRQ� DQG LQGLFDWHV WKDW DQ HUURU KDV RFFXUUHG �ZLWK
DQ LQGLFDWRU� HWF���

�� 7KH WLPLQJ RI FKDQJHV WR WKH 6(1'�����5(&9���� (UURU )ODJ
�65 ������ DQG (QDEOH )ODJ �65 ������ GHSHQGV RQ WKH 3/& DQG VHW�
WLQJV� %H VXUH WKDW WKH SURJUDP WDNHV WKH WLPLQJ RI WKH IODJV LQWR DF�
FRXQW�

�� 7KH FRPPXQLFDWLRQV ORDG LV OLPLWHG� *URXS GDWD WRJHWKHU DV PXFK DV
SRVVLEOH DQG WUDQVPLW LW DW RQH WLPH�

�� 2QO\ RQH 6(1'�����5(&9���� LQVWUXFWLRQ FDQ EH SURFHVVHG DW D WLPH�
VR GHVLJQ DSSOLFDWLRQV FDUHIXOO\ ZKHQ FRPPXQLFDWLRQV DUH SHUIRUPHG
ZLWK KLJK�VSHHG WLPLQJ�

����� 6(1'����
6(1' VHQGV GDWD WR D GHYLFH OLQNHG E\ WKH 6<60$& 1(7�

7KH 6(1' FRPPDQG LV WUDQVPLWWHG IURP GDWD DUHD � LI WKH QXPEHU RI ZRUGV
Q  � KDYH EHHQ VSHFLILHG�

:KHQ WKH QRGH QXPEHU LV VHW WR �� GDWD LV VHQW WR DOO QRGHV ZLWKLQ WKH VSHFL�
ILHG QHWZRUN �ERWK 3/&V DQG SHUVRQDO FRPSXWHUV��

6(1'����

V

G

F

V

G

F

# 6(1'����

,QVWUXFWLRQ 'LIIHUHQWLDWHG ,QVWUXFWLRQ

V� 6RXUFH VWDUW ZRUG 1R� �LQ WKH VHQGLQJ 3/&�

G� 'HVWLQDWLRQ VWDUW ZRUG 1R� �LQ QRGH QXPEHU 1� 
�RU LQGLUHFWO\ DGGUHVVHG '0 DGGUHVV�

F� &RQWURO GDWD

 :KHQ WKH GHVWLQDWLRQ QRGH LV D 16% RU D 168� WKH VHWWLQJ LV LJQRUHG�

&RQWURO 'DWD

:G F

:G F��

:G F��

�� WKURXJK � � WKURXJK �

1XPEHU RI ZRUGV ����� a���(� �� a �����

� � � 1HWZRUN 1XPEHU ��� a ��) �� a ����

'HVWLQDWLRQ SRUW 1R�
3/& �� 16% ��
168 �� RU ��

'HVWLQDWLRQ QRGH QXPEHU
��� a ��( �� a ����

� �

1RWHV �� 6<60$& 1(7 ORRS

�� ,QGLUHFW DGGUHVVLQJ FRQWURO ELW IRU WKH GHVWLQDWLRQ EHJLQQLQJ
ZRUG� 7XUQ 21 WR VSHFLI\ LQGLUHFW DGGUHVVLQJ�

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

6HW 9DOXH
1XPEHU RI ZRUGV WR EH WUDQVPLWWHG

1HWZRUN QXPEHU

'HVWLQDWLRQ SRUW QXPEHU

'HVWLQDWLRQ QRGH QXPEHU

����� a ���(� �� a �����

��� a ��) ��a����

6HQGV GDWD WR WKH UHOHYDQW QRGH ZLWKLQ
LWV QHWZRUN LI WKH QHWZRUN QXPEHU LV ���

6HW WR ��� LI WKHUH LV QR WUDQVPLWWLQJ
IXQFWLRQ EHWZHHQ WKH QHWZRUNV 

3/&  �� 16%  ��� 168  ��� RU ��

��� a ��( �� a ����

6HW WKH IROORZLQJ WR 2))� 6:� SLQ � �&����617���9��� 6:� SLQ � �&���+6�617����

7KH 6<60$& 1(7 ORRS FRUUHVSRQGV WR WKH ORRS VZLWFK RI WKH UHOHYDQW 6<6�
0$& 1(7 /LQN 0RGXOH� :KHQ WKH ORRS VZLWFK LV 21 �ORRS ���� WKH 6<60$&
1(7 ORRS LV �� :KHQ WKH ORRS VZLWFK LV 2)) �ORRS ��� WKH 6<60$& 1(7 ORRS
LV ��

:G V�Qï�

:G V��

:G V

6HQGLQJ 3/& 1RGH 1R� 1

:G G�Qï�

:G G��

:G G

,I WKH 6(1' LV VHW ZLWK WKH QXPEHU RI ZRUG WR EH VHQW Q  �� 6(1' LV WUDQV�
IHUUHG ZLWK QR GDWD DUHD� ,I WKH GHVWLQDWLRQ QRGH QXPEHU LV VHW WR ´��µ WKH GDWD
LV WUDQVIHUUHG WR DOO QRGHV �3/&V� 3HUVRQDO FRPSXWHUV HWF�� LQ WKH GHVWLQDWLRQ
QHWZRUN�

:KHQ WKH LQGLUHFW DGGUHVVLQJ FRQWURO ELW �ELW �� RI F��� LV 21 LQ D
&���+�&���+6 3/& ZLWK D &���+6�617�� LQVWDOOHG� WKH GHVWLQDWLRQ EHJLQ�
QLQJ ZRUG PXVW EH VSHFLILHG LQ ZRUGV G DQG G�� RI WKH ORFDO QRGH� 7KH GLD�
JUDP EHORZ VKRZV WKH IRUPDW IRU VSHFLI\LQJ WKH GHVWLQDWLRQ EHJLQQLQJ ZRUG�
7KH LQGLUHFW DGGUHVVLQJ FRQWURO ELW FDQQRW EH XVHG LQ PRVW FDVHV ï RQO\ ZLWK
&���+�&���+6 3/&V FRQWDLQLQJ D &���+6�617���

:G V�Qï�

:G V��

:G V

6HQGLQJ 3/& 1RGH 1R� 1

:G G��

:G G 7KH GHVWLQDWLRQ EHJLQQLQJ
ZRUG LV VSHFLILHG LQ ZRUGV G
DQG G�� RI WKH VRXUFH QRGH� DV
VKRZQ EHORZ�

6HW WKH GHVWLQDWLRQ EHJLQQLQJ ZRUG DGGUHVV LQ G DQG G�� RI WKH VRXUFH QRGH�

:G G

�� WKURXJK � � WKURXJK �

'DWD DUHD VSHFLILHU

� WKURXJK �

:G G � �

� :RUG QR�

:RUG QR�

�6HW WKH ZRUG DGGUHVV LQ %&'��

/HIW�PRVW GLJLW

5LJKW�PRVW � GLJLWV

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

&�VHULHV 'DWD $UHDV

'DWD DUHD $UHD VSHFLILHU :RUG DGGUHVVHV

,5 $UHD �� � WR ���

/5 $UHD �� � WR ��

+5 $UHD �� � WR ��

$5 $UHD �� � WR ��

7& $UHD �� � WR ���

'0 $UHD �� � WR ����

&9�VHULHV 'DWD $UHDV

6HWWLQJV &RUUHVSRQGLQJ &9�VHULHV GDWD

DUHD

'DWD DUHD $UHD VSHFLILHU :RUG

DGGUHVVHV

'DWD DUHD :RUG

DGGUHVVHV

,�2 $UHD� :RUN
$UHD� DQG
6<60$& %86��
$UHD

�� � WR ��� &,2 $UHD � WR ���

/LQN $UHD �� � WR �� ���� WR ����

+ROGLQJ $UHD �� � WR �� ���� WR ����

6XSSOHPHQWDO
$UHD

�� � WR �� ���� WR ����

7LPHU 39V �� � WR ���� 7LPHU 3UHVHQW
9DOXHV

� WR ���� �� WR
����

'0 �� � WR ����� 'DWD 0HPRU\ � WR ����� �� WR
�����

1RWH 7KH ZRUG DGGUHVVHV LQ SDUHQWKHVHV LQGLFDWH &9��� UDQJHV�
&RXQWHU SUHVHQW YDOXHV� WKH &38 %XV /LQN $UHD� $X[LOLDU\ $UHD� DQG
([WHQGHG 'DWD 0HPRU\ �(0� $UHD DUH QRW VXSSRUWHG�

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

$OORZDEOH 6HWWLQJV IRU 6� '� DQG & LQ 6(1'����

'DWD DUHD 6 ' &

,5 DUHD� 65 DUHD &���+ ��� WR ��� ��� WR ��� ����� ��� WR ���

&���+6 ��� WR ���
��� WR ��� �VHH QRWH ��

��� WR ���
�� WR ���� ��� WR ����

��� WR ���
��� WR ���

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

&��� �� WR �� �� WR �� �� WR ��

+5 DUHD 2WKHU WKDQ &��� +5 �� WR �� +5 �� WR �� ���� +5 �� WR ��

&��� +5 �� WR �� +5 �� WR �� +5 �� WR ��

$5 $UHD 2WKHU WKDQ &��� $5 �� WR �� $5 �� WR �� ���� $5 �� WR ��

/5 DUHD 2WKHU WKDQ &��� /5 �� WR �� /5 �� WR �� ���� /5 �� WR ��

&��� /5 �� WR �� /5 �� WR �� /5 �� WR ��

7& DUHD 2WKHU WKDQ &��� 7& ��� WR ��� 7& ��� WR ��� ����� 7& ��� WR ���

&��� 7& ��� WR ��� 7& ��� WR ��� 7& ��� WR ���

'0 DUHD &���+ '0 ���� WR ���� '0 ���� WR ���� ������ '0 ���� WR ����

&���+6�&����+ '0 ���� WR ���� '0 ���� WR ���� ������ '0 ���� WR ����

&����+ '0 ���� WR ���� '0 ���� WR ���� '0 ���� WR ����

&��� '0 ��� WR ��� '0 ��� WR ��� '0 ��� WR ���

'0 DGGUHVVLQJ &���+ '0 ���� WR ����

&���+6 '0 ���� WR ����

&����+ '0 ���� WR ����

&����+ '0 ���� WR ����

&��� '0 ��� WR ���

1RWHV �� 7KH ZRUG DGGUHVVHV LQ SDUHQWKHVHV LQGLFDWH DOORZDEOH VHWWLQJV
ZKHQ XVLQJ LQGLUHFW DGGUHVVLQJ LQ &���+�&���+6 3/&V�

�� 7KH VRXUFH GDWD PXVW QRW RYHUODS WKH ,5 DQG 65 $UHDV LQ
&���+�&���+6 3/&V�

����� 5(&9����
5(&9 UHFHLYHV GDWD IURP D GHYLFH OLQNHG WKURXJK D 6<60$& 1(7�

5(&9����

V

G

F

V

G

F

# 5(&9����

,QVWUXFWLRQ 'LIIHUHQWLDWHG ,QVWUXFWLRQ

V� 6RXUFH VWDUW ZRUG 1R� �LQ QRGH QXPEHU 1�

G� 'HVWLQDWLRQ VWDUW ZRUG 1R� �LQ WKH UHFHLYLQJ 3/&� 

F� &RQWURO GDWD

 :KHQ WKH VRXUFH QRGH LV D 16% RU D 168� WKH VHWWLQJ LV LJQRUHG�

&RQWURO 'DWD

:G F

:G F��

:G F��

�� WKURXJK � � WKURXJK �

1XPEHU RI ZRUGV ����� a���(� �� a �����

� � � 1HWZRUN 1XPEHU ��� a ��) �� a ����

6RXUFH SRUW 1R�
3/& �� 16% ��
168 �� RU ��

6RXUFH QRGH QXPEHU
��� a ��( �� a ����

� �

1RWHV �� 6<60$& 1(7 ORRS

�� ,QGLUHFW DGGUHVVLQJ FRQWURO ELW IRU WKH GHVWLQDWLRQ EHJLQQLQJ
ZRUG� 7XUQ 21 WR VSHFLI\ LQGLUHFW DGGUHVVLQJ�

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

6HW 9DOXH
1XPEHU RI ZRUGV WR EH WUDQVPLWWHG

1HWZRUN QXPEHU

6RXUFH SRUW QXPEHU

6RXUFH QRGH QXPEHU

����� a ���(� �� a �����

��� a ��) ��a����

6HQGV GDWD WR WKH UHOHYDQW QRGH ZLWKLQ
LWV QHWZRUN LI WKH QHWZRUN QXPEHU LV ���

6HW WR ��� LI WKHUH LV QR WUDQVPLWWLQJ
IXQFWLRQ EHWZHHQ WKH QHWZRUNV 

3/&  �� 16%  ��� 168  ��� RU ��

��� a ��( �� a ����

6HW WKH IROORZLQJ WR 2))� 6:� SLQ � �&����617���9��� 6:� SLQ � �&���+6�617����

7KH 6<60$& 1(7 ORRS FRUUHVSRQGV WR WKH ORRS VZLWFK RI WKH UHOHYDQW 6<6�
0$& 1(7 /LQN 0RGXOH� :KHQ WKH ORRS VZLWFK LV 21 �ORRS ���� WKH 6<60$&
1(7 ORRS LV �� :KHQ WKH ORRS VZLWFK LV 2)) �ORRS ���� WKH 6<60$& 1(7
ORRS LV ��

7KH VSHFLILHG QXPEHU RI ZRUGV RI GDWD VHQW IURP QRGH 1� EHJLQQLQJ ZLWK WKH
VRXUFH ZRUG V� DUH ZULWWHQ WR WKH UHTXHVWLQJ 3/&·V GHVWLQDWLRQ ZRUGV EHJLQ�
QLQJ DW G�

:G G��

:G V�Qï�

:G V��

:G V

5HFHLYLQJ 3/&1RGH 1R� 1

:G G�Qï�

:G G

1RWH $Q HUURU ZLOO RFFXU LI WKH 'HVWLQDWLRQ 1RGH 1XPEHU LV VHW WR ���

:KHQ WKH LQGLUHFW DGGUHVVLQJ FRQWURO ELW �ELW �� RI F��� LV 21 LQ D
&���+�&���+6 3/& ZLWK D &���+6�617�� LQVWDOOHG� WKH VRXUFH EHJLQQLQJ
ZRUG PXVW EH VSHFLILHG LQ ZRUGV V DQG V�� RI WKH ORFDO QRGH� 7KH GLDJUDP
EHORZ VKRZV WKH IRUPDW IRU VSHFLI\LQJ WKH VRXUFH EHJLQQLQJ ZRUG� 7KH LQGL�
UHFW DGGUHVVLQJ FRQWURO ELW FDQQRW EH XVHG LQ PRVW FDVHV ï RQO\ ZLWK
&���+�&���+6 3/&V FRQWDLQLQJ D &���+6�617���

:G G�Qï�

:G G��

:G G

5HFHLYLQJ 3/&1RGH 1R� 1

:G V��

:G V7KH GHVWLQDWLRQ EHJLQQLQJ
ZRUG LV VSHFLILHG LQ ZRUGV V
DQG V�� RI WKH VRXUFH QRGH� DV
VKRZQ EHORZ�

6HW WKH GHVWLQDWLRQ EHJLQQLQJ ZRUG DGGUHVV LQ V DQG V�� RI WKH GHVWLQDWLRQ
QRGH�

:G V

�� WKURXJK � � WKURXJK �

'DWD DUHD VSHFLILHU

� WKURXJK �

:G V � �

� :RUG QR�

:RUG QR�

�6HW WKH ZRUG DGGUHVV LQ %&'��

/HIW�PRVW GLJLW

5LJKW�PRVW � GLJLWV

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

&�VHULHV 'DWD $UHDV

'DWD DUHD $UHD VSHFLILHU :RUG DGGUHVVHV

,5 $UHD �� � WR ���

/5 $UHD �� � WR ��

+5 $UHD �� � WR ��

$5 $UHD �� � WR ��

7& $UHD �� � WR ���

'0 $UHD �� � WR ����

&9�VHULHV 'DWD $UHDV

6HWWLQJV &RUUHVSRQGLQJ &9�VHULHV GDWD

DUHD

'DWD DUHD $UHD VSHFLILHU :RUG

DGGUHVVHV

'DWD DUHD :RUG

DGGUHVVHV

,�2 $UHD� :RUN
$UHD� DQG
6<60$& %86��
$UHD

�� � WR ��� &,2 $UHD � WR ���

/LQN $UHD �� � WR �� ���� WR ����

+ROGLQJ $UHD �� � WR �� ���� WR ����

6XSSOHPHQWDO
$UHD

�� � WR �� ���� WR ����

7LPHU 39V �� � WR ���� 7LPHU 3UHVHQW
9DOXHV

� WR ���� �� WR
����

'0 �� � WR ����� 'DWD 0HPRU\ � WR ����� �� WR
�����

1RWH 7KH ZRUG DGGUHVVHV LQ SDUHQWKHVHV LQGLFDWH &9��� UDQJHV�
&RXQWHU SUHVHQW YDOXHV� WKH &38 %XV /LQN $UHD� $X[LOLDU\ $UHD� DQG
([WHQGHG 'DWD 0HPRU\ �(0� $UHD DUH QRW VXSSRUWHG�

:DWFKGRJ 7LPHU 6HWWLQJ IRU 5HVSRQVH 6HFWLRQ ���



��

$OORZDEOH 6HWWLQJV IRU 6� '� DQG & LQ 5(&9����

'DWD DUHD 6 ' &

,5 DUHD� 65 DUHD &���+ ��� WR ��� ����� ��� WR ��� ��� WR ���

&���+6 ��� WR ���
� WR ���� ��� WR ���

��� WR ���
��� WR ��� �VHH QRWH ��

��� WR ���
��� WR ���

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

&��� �� WR �� �� WR �� �� WR ��

+5 DUHD 2WKHU WKDQ &��� +5 �� WR �� ���� +5 �� WR �� +5 �� WR ��

&��� +5 �� WR �� +5 �� WR �� +5 �� WR ��

$5 $UHD 2WKHU WKDQ &��� $5 �� WR �� ���� $5 �� WR �� $5 �� WR ��

/5 DUHD 2WKHU WKDQ &��� /5 �� WR �� ���� /5 �� WR �� /5 �� WR ��

&��� /5 �� WR �� /5 �� WR �� /5 �� WR ��

7& DUHD 2WKHU WKDQ &��� 7& ��� WR ��� ����� 7& ��� WR ��� 7& ��� WR ���

&��� 7& ��� WR ��� 7& ��� WR ��� 7& ��� WR ���

'0 DUHD &���+ '0 ���� WR ����
�'0 ���� WR �����
'0 ���� WR �����

'0 ���� WR ���� '0 ���� WR ����

&���+6 '0 ���� WR ���� ������ '0 ���� WR ���� '0 ���� WR ����

&����+ '0 ���� WR ���� ������ '0 ���� WR ���� '0 ���� WR ����

&����+ '0 ���� WR ���� '0 ���� WR ���� '0 ���� WR ����

&��� '0 ��� WR ��� '0 ��� WR ��� '0 ��� WR ���

'0 DGGUHVVLQJ &���+ '0 ���� WR ����

&���+6 '0 ���� WR ����

&����+ '0 ���� WR ����

&����+ '0 ���� WR ����

&��� '0 ��� WR ���

1RWHV �� 7KH ZRUG DGGUHVVHV LQ SDUHQWKHVHV LQGLFDWH DOORZDEOH VHWWLQJV
ZKHQ XVLQJ LQGLUHFW DGGUHVVLQJ LQ &���+�&���+6 3/&V�

�� 7KH GHVWLQDWLRQ GDWD PXVW QRW RYHUODS WKH ,5 DQG 65 $UHDV LQ
&���+�&���+6 3/&V�

��� 3URJUDP ([DPSOH �&���+�&���+6�&����&����+�&����+�
$ 6<60$& 1(7 /LQN 0RGXOH FDQ VHQG WKH VDPH GDWD WR DOO QRGHV RI WKH QHW�
ZRUN VLPXOWDQHRXVO\ E\ WUDQVPLWWLQJ WR QRGH DGGUHVV ��� 7KLV LV FRQYHUWHG WR
WKH FRGH XVHG E\ WKH UHVW RI WKH 6<60$& 1(7 0RGXOHV LQ KH[DGHFLPDO IRU�
PDW IRU EURDGFDVWLQJ� ))� 1R UHVSRQVH ZLOO EH UHWXUQHG ZKHQ WKLV EURDGFDVW
LV H[HFXWHG�

'DWD IURP D 3/& LV WUDQVPLWWHG DV GHVFULEHG LQ WKH IROORZLQJ WDEOH�

3/& 'DWD 7UDQVPLWWHG 7UDQVPLW�5HFHLYH 3URFHVVLQJ

&���
&���+�&���+6

&����+ 'XSOH[

&����+
&����+ 6LPSOH[

'DWD LV WUDQVPLWWHG
ZKHQ (1' LV SURFHVVHG�

'DWD LV WUDQVPLWWHG GXULQJ
6(1'�5(&9 FRPPDQG
H[HFXWLRQ�

3URFHVVHG ZLWK (1'�

3URFHVVHG ZLWK /LQN 6HUYLFH�

:KHQ XVLQJ 6(1'�5(&9 PRUH WKDQ RQFH� LW LV QHFHVVDU\ WR H[HFXWH D FRP�
PDQG WR FRQILUP WKH FRPSOHWLRQ RI WKH 6(1'�5(&9� 7KH IROORZLQJ SURJUDP
H[DPSOH LOOXVWUDWHV WKLV UHTXLUHPHQW�

3URJUDP ([DPSOH �&���+�&���+6�&����&����+�&����+� 6HFWLRQ ���



��

',)8���� �����

#029����

����$

'0 ����

�����
5

6

.((3����
�����

����� ����� �����

�����

#029����

�����

'0 ����

#029����

�����

'0 ����

#;)(5����

�����

���

'0 ����

#6(1'����

'0 ����

'0 ����

'0 ����

�����

#;)(5����

�����

/5 ��

'0 ����

5

6

.((3����
�����

����� ����� �����

�����

#029����

�����

'0 ����

�����

#029����

�����

'0 ����

#029����

�����

'0 ����

#5(&9����

+5 ��

/5 ��

'0 ����

����� ����� �����

����� �����

7UDQVPLWWHG GDWD PRYHG LQWR ZRUGV
EHJLQQLQJ DW '0 ���� IRU VWRUDJH�

'DWD PRYHG LQWR FRQWURO GDWD ZRUGV WR VSHFL�
I\ WKH �� ZRUGV WR EH WUDQVPLWWHG IURP QRGH
� LQ RSHUDWLQJ OHYHO ��

�(QDEOH )ODJ�

6(1'�����5(&9����
(UURU )ODJ

����� �����

�����

����� �����

7XUQV 21 WR LQGLFDWH UHFHSWLRQ HUURU�

',)8���� �����

����� �����

6(1'�����5(&9����
(UURU )ODJ

'0 ��� � � � � �� ZRUGV
'0 ��� � � � �
'0 ��� � � � � 1RGH � �D 3/&�

�

'0 ����

'0 ����

'0 ����

�

$

�

�

�

�

�

�

�

�

�

7UDQVPLVVLRQ (1' 1RGH
1XPEHU� �

1XPEHU RI 7UDQVPLW
:RUGV � :RUG ��

6WDUWV WKH 6HQG ([HFXWH 3URJUDP LI WKH FRQGLWLRQ
������� LV 21 ZKHQ 6(1'�5(&9 LV H[HFXWDEOH RU 21�

����� WXUQV 21 IURP WKH VWDUW RI 6(1' XQWLO WKH
FRPSOHWLRQ RI 6(1'�

7UDQVIHUV �� ZRUGV RI GDWD� VWDUWLQJ IURP '0 ���� RI
WKH UHTXHVWHG 3/&� WR 1RGH 1R� �� VWDUWLQJ IURP '0
����

*HQHUDWHV WUDQVPLW GDWD�

7UDQVPLWV (5525 ,QGLFDWLRQ�

6WRUHV �� ZRUGV RI GDWD WUDQVPLWWHG IURP
ZRUG ��� WR '0� VWDUWLQJ IURP '0 �����

����� WXUQV 21 IURP WKH VWDUW RI 5(&9
XQWLO WKH QH[W H[HFXWLRQ RI 6(1'�5(&9�

6WDUWV WKH 5HFHLYH ([HFXWH 3URJUDP LI WKH FRQGLWLRQ
������� LV 21 ZKHQ 6(1'�5(&9 LV H[HFXWDEOH RU 21�

3URJUDP ([DPSOH �&���+�&���+6�&����&����+�&����+� 6HFWLRQ ���



��

6DPSOH 7UDQVPLVVLRQ 5HWU\ 3URJUDP

:KHQ WKH H[HFXWLRQ FRQGLWLRQ �,5 ������ JRHV 21� WKH 6(1'���� LQVWUXFWLRQ
LV HLWKHU FRPSOHWHG QRUPDOO\ RU VWRSSHG LI WKHUH DUH HUURUV LQ � DWWHPSWV�

,5 ����� LV WXUQHG 21 E\ ',)8���� LI WKH WUDQVPLVVLRQ LV FRPSOHWHG QRUPDOO\
DQG ,5 ����� LV WXUQHG 21 LI WKH WUDQVPLVVLRQ LV DERUWHG DIWHU � UHWULHV�

7KH HUURU FDQ EH FOHDUHG E\ WXUQLQJ 21 ELW ,5 ������

',)8���� �����

�����

#6(1'����

'0 ����

'0 ����

'0 ����

�����

3HUIRUPV WKH UHWU\ SURFHVVLQJ LI D FRPPXQLFDWLRQV
HUURU RFFXUV�

7KH WHQ ZRUGV RI GDWD IURP '0 ���� WKURXJK '0 ����
LQ WKH ORFDO QRGH DUH WUDQVPLWWHG WR '0 ���� WKURXJK
'0 ���� LQ QRGH � RI QHWZRUN ��

([HFXWLRQ FRQGLWLRQ

',)8���� �����

����� ����� �����

6(1'�����5(&9����
(QDEOH )ODJ

6(1'�����5(&9����
(UURU )ODJ

&17 ���

&3

5

&17 ���

�����

5HWU\ FRXQWHU �� UHWULHV�

�����

&17 ���
,5 ����� LV WXUQHG 21 LI WKH WUDQVPLVVLRQ LVQ·W
FRPSOHWHG QRUPDOO\ LQ WKUHH DWWHPSWV�

�����

�����

',)8���� �����

����� ����� �����

&OHDU HUURU

,5 ����� LV WXUQHG 21 E\ ',)8���� LI WKH WUDQV�
PLVVLRQ LV FRPSOHWHG QRUPDOO\�

6(1'�����5(&9����
(QDEOH )ODJ

6(1'�����5(&9����
(UURU )ODJ

�����

����� �����

�����

�����

',)8���� �����

����� �����

6(1'�����5(&9����
(QDEOH )ODJ

�����

(1'����

'0 ��� � � � $ 1XPEHU RI ZRUGV� ��

'0 ��� � � � � 'HVWLQDWLRQ QHWZRUN� �

'0 ��� � � � � 'HVWLQDWLRQ QRGH� �

3URJUDP ([DPSOH �&���+�&���+6�&����&����+�&����+� 6HFWLRQ ���
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��� &RPPDQG DQG 5HVSRQVH )RUPDWV
7KH UHPDLQGHU RI WKLV VHFWLRQ OLVWV WKH FRPPDQG DQG UHVSRQVH IRUPDWV IRU
WKH 6<60$& 1(7 /LQN 0RGXOH�

7HVW
5HFHLYHV GDWD IURP DQRWKHU QRGH DQG UHWXUQV WKH VDPH GDWD ZLWKRXW DOWHU�
DWLRQ�

&RPPDQG )RUPDW

7HVW GDWD �PD[LPXP ������

6XEKHDGHU FRGH

���

5HVSRQVH )RUPDW

7HVW GDWD �PD[LPXP ������

&RPSOHWLRQ FRGH

�$�

,QLWLDOL]H �&RPPDQG
RQO\�

,QLWLDOL]HV WKH VRIWZDUH RI WKH 6<60$& 1(7 /LQN 0RGXOH� 1R UHVSRQVH LV
UHWXUQHG DV D UHVXOW RI H[HFXWLQJ WKLV FRPPDQG�

$IWHU WKLV FRPPDQG KDV EHHQ UHFHLYHG� D SURFHVVLQJ WLPH RI ��� PV LV
UHTXLUHG EHIRUH WKH QH[W FRPPDQG FDQ EH UHFHLYHG�

&RPPDQG )RUPDW

6XEKHDGHU
FRGH

���

����� 0HPRU\ $UHDV
,5 $UHD 5HDG

5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI ,5 �,�2 DQG LQWHUQDO DX[LOLDU\
UHOD\� ZRUGV� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

��� 6WDUW ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

��� 6WDUW ZRUG VHFRQG ZRUG

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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,5 $UHD :ULWH
:ULWHV GDWD WR WKH ,5 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUG XQLWV� 1R
GDWD FDQ EH ZULWWHQ WR WKH 65 DUHD�

&RPPDQG )RUPDW

'DWD WR EH ZULWWHQ WR VHFRQG ZRUG

���
6WDUW
ZRUG

'DWD WR EH ZULWWHQ WR VWDUW ZRUG

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���

/5 $UHD 5HDG
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI /5 DUHD ZRUGV� VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���
6WDUW
ZRUG

6HFRQG
ZRUG

/5 $UHD :ULWH
:ULWHV GDWD WR WKH /5 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUG XQLWV�

&RPPDQG )RUPDW

'DWD WR EH ZULWWHQ WR VHFRQG ZRUG

���
6WDUW
ZRUG

'DWD WR EH ZULWWHQ WR VWDUW ZRUG

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

+5 $UHD 5HDG
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI +5 DUHD ZRUGV� VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���
6WDUW
ZRUG

6HFRQG
ZRUG

+5 $UHD :ULWH
:ULWHV GDWD WR WKH +5 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUG XQLWV�

&RPPDQG )RUPDW

'DWD WR EH ZULWWHQ WR VHFRQG ZRUG

���
6WDUW
ZRUG

'DWD WR EH ZULWWHQ WR VWDUW ZRUG

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���

39 $UHD 5HDG
5HDGV WKH VSHFLILHG QXPEHU RI 39 DUHD ZRUGV� VWDUWLQJ IURP WKH VSHFLILHG
ZRUG�

&RPPDQG )RUPDW

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���

6HFRQG
ZRUG
�%&'�

6WDUW
ZRUG
�%&'�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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39 $UHD :ULWH
:ULWHV GDWD WR WKH 39 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUG XQLWV�

&RPPDQG )RUPDW

'DWD WR EH ZULWWHQ WR VHFRQG ZRUG

���
6WDUW
ZRUG

'DWD WR EH ZULWWHQ WR VWDUW ZRUG

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���

7& $UHD 5HDG
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI 7& DUHD ZRUGV� VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���
21

2))

21

2))

6WDUW ZRUG

VHFRQG ZRUG

2))� ���

21� ���

7& $UHD :ULWH
:ULWHV GDWD WR WKH 7& DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUG XQLWV�

&RPPDQG )RUPDW

'DWD WR EH ZULWWHQ WR VWDUW
ZRUG

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

21

2))

21

2))

21� 2WKHU WKDQ ���

2))� ���
'DWD WR EH ZULWWHQ WR ZRUG
QH[W WR VWDUW ZRUG

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

���

'0 $UHD 5HDG
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI '0 DUHD ZRUGV� VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

��$
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

��$
6HFRQ
G ZRUG

6WDUW
ZRUG

'0 $UHD :ULWH
:ULWHV GDWD WR WKH '0 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUG XQLWV�

&RPPDQG )RUPDW

'DWD WR EH ZULWWHQ WR VHFRQG ZRUG

��%
6WDUW
ZRUG

'DWD WR EH ZULWWHQ WR VWDUW ZRUG

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

��%

)0 'DWD 5HDG
�&����+�&����+ RQO\�

5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI )0 DUHD EORFNV� VWDUWLQJ IURP
WKH VSHFLILHG EORFN�

&RPPDQG )RUPDW

��� %ORFN QXPEHU

6XEKHDGHU
FRGH

����� WR ���&)
�� WR �����

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

�$� 'DWD
'DWD
DUHD

&RQWURO
DUHD

��� E\WHV

,QGLFDWHV QXPEHU RI FRPPHQWV SHU EORFN� LI DSSOLFDEOH�

� � � � � � � �

�� (1' FRPPDQG EORFN
RI 3/& SURJUDP

�� :ULWH�SURWHFWHG

�� 1RW ZULWH�SURWHFWHG

� � �� 1R GDWD

� � �� ,�2 GDWD

� � �� 3/& SURJUDP

� � �� &RPPHQW

1RWH 7KLV FRPPDQG LV YDOLG IRU WKH &����+ DQG &����+ RQO\�
7KH (1' FRPPDQG EORFN LV YDOLG RQO\ LQ WKH 3/& SURJUDP�

)0 ,QGH[ 5HDG
�&����+�&����+ RQO\�

5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI )0 DUHD LQGH[ EORFNV� VWDUWLQJ
IURP WKH VSHFLILHG EORFN�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

����� WR
���&)
�� WR �����

6WDUW EORFN
QXPEHU

1XPEHU RI EORFNV

��� WR ���
�� WR ����

5HVSRQVH )RUPDW

6WDUW ZRUG

�$�
1XPEHU RI

XQXVHG EORFNV

,GHQWLILHU

&RQWURO
GDWD

&RQWURO
GDWD

7RWDO QXPEHU RI
EORFNV

&RPSOHWLRQ FRGH
%ORFN QH[W WR VWDUW EORFN

'DWD LGHQWLILHU����� WR ���'�
�� WR �����

������ ���(��
���'�
��� ����� �����

���� $OO 5$0

���� )LUVW KDOI DV 5$0

/DVW KDOI DV 520

,QGLFDWHV QXPEHU RI FRPPHQWV SHU EORFN

� � � � � � � �

�� (1' FRPPDQG EORFN
RI 3/& SURJUDP

�� :ULWH�SURWHFWHG

�� 1RW ZULWH�SURWHFWHG

� � �� 1R GDWD

� � �� ,�2 GDWD

� � �� 3/& SURJUDP

� � �� &RPPHQW

'DWD LGHQWLILHU

1RWH 7KLV FRPPDQG LV RQO\ YDOLG IRU &����+ DQG &����+�
7KH (1' FRPPDQG EORFN LV RQO\ YDOLG LQ WKH 3/& SURJUDP�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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)0 $UHD :ULWH
�&����+�&����+ RQO\�

:ULWHV GDWD EORFNV WR WKH )0 DUHD� VWDUWLQJ IURP WKH VSHFLILHG EORFN� LQ
EORFNV�

&RPPDQG )RUPDW

��� 'DWD
'DWD
DUHD

&RQWURO
GDWD

��� E\WHV

,QGLFDWHV QXPEHU RI FRPPHQWV SHU EORFN� LI DSSOLFDEOH�

� � � � � � � �

�� (1' FRPPDQG
EORFN SURJUDP � � �� ,�2 GDWD

� � �� 3/& SURJUDP

� � �� &RPPHQW

%ORFN QXPEHU

����� WR ���&)
�� WR �����

6XEKHDGHU
FRGH

1RWH 7KLV FRPPDQG LV RQO\ YDOLG IRU &����+ DQG &����+�
6SHFLI\ WKH (1' EORFN WR EH ¶21· ZKHQ WKH EORFN LQFOXGHV (1' RU
ZKHQ LW LV D FRPSOHWLRQ EORFN�

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

�$�

$5 $UHD 5HDG
�&���+�&���+6�&����
+�&����+ RQO\�

5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI $5 �DX[LOLDU\ PHPRU\ UHDO\�
ZRUGV� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

��&
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

��&
6WDUW
ZRUG

6HFRQG
ZRUG

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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$5 $UHD :ULWH
�&���+�&���+6�&����
+�&����+ RQO\�

:ULWHV GDWD WR WKH $5 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� LQ ZRUGV�

&RPPDQG )RUPDW

'DWD IRU VHFRQG ZRUG

��'
6WDUW
ZRUG

6XEKHDGHU
FRGH

'DWD IRU
VWDUW
ZRUG

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

��'

69 5HDG �
5HDGV WKH VHW YDOXH �FRQVWDQW RQO\� RI WKH VSHFLILHG LQVWUXFWLRQ�

&RPPDQG )RUPDW

��& 7& QXPEHU

6XEKHDGHU
FRGH

���� 7,0
���� 7,0+
���� &17
���� &175
���� 706
���� 7,0:
���� &17:
���� 70+:
���� 77,0

,QVWUXFWLRQ

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

69 RI VSHFLILHG LQVWUXFWLRQ �%&'�

��&

1RWH ,I WKH LQVWUXFWLRQ LV SURJUDPPHG PRUH WKDQ RQFH� WKH YDOXH RI WKH ILUVW
LQVWUXFWLRQ LV UHDG�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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7KH IROORZLQJ WDEOH OLVWV WKH LQVWUXFWLRQV DYDLODEOH IRU HDFK 3/&�

3/&
,QVWUXFWLRQ FRGH

� � � � � � � �

&���

&����+

&����+

<

<

<

<

<

<

<

<

<

<

<

<

1

1

1

1 1 1

<

<

<

<

<

<

<� 3RVVLEOH
1� ,PSRVVLEOH

&���+ < < < < 1 1 1 1

&���+6 < < < < 1 1 1 1

�

1

1

1

1

<

69 5HDG �
5HDGV WKH VHW YDOXH �FRQVWDQW� RU GDWD DUHD DQG ZRUG� RI WKH VSHFLILHG
LQVWUXFWLRQ�

&RPPDQG )RUPDW

��' 7& QXPEHU

6XEKHDGHU
FRGH

���� 7,0
���� 7,0+
���� &17
���� &175
���� 706
���� 7,0:
���� &17:
���� 70+:
���� 77,0

,QVWUXFWLRQ

3/&
VWHS

5HVSRQVH )RUPDW

��' ZRUG

���� ,5
���� /5
���� +5
���� '0
���� '0
���� &RQVWDQW
���� $5

'DWD
DUHD

:G QXPEHU
:G QXPEHU
:G QXPEHU
:G QXPEHU
:G QXPEHU
%&' ����� WR �����
:G QXPEHU

&RPSOHWLRQ FRGH

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���
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7KH IROORZLQJ WDEOH OLVWV WKH LQVWUXFWLRQV DYDLODEOH IRU HDFK 3/&�

3/&
,QVWUXFWLRQ FRGH

� � � � � � � �

&���

&����+

&����+

<

<

<

<

<

<

<

<

<

<

<

<

1

1

1

1 1 1

<

<

<

<

<

<

<� 3RVVLEOH
1� ,PSRVVLEOH

$UHD FRGH

� � � � � � �

<

<

<

<

<

<

<

<

<

1

<

<

1

<

<

< 1

<

<

<

<

&���+ < < < < 1 1 1 1 < < < < < < <

�

1

1

1

1

&���+6 < < < < 1 1 1 1 < < < < < < <<

69 &KDQJH �
&KDQJHV WKH VHW YDOXH �FRQVWDQW RQO\� RI WKH VSHFLILHG LQVWUXFWLRQ�

&RPPDQG )RUPDW

��( 7& QXPEHU

6XEKHDGHU
FRGH

���� 7,0
���� 7,0+
���� &17
���� &175
���� 706
���� 7,0:
���� &17:
���� 70+:
���� 77,0

,QVWUXFWLRQ

1HZ VHW
YDOXH

� WR ���� �%&'�

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

��(

7KH IROORZLQJ WDEOH OLVWV WKH LQVWUXFWLRQV DYDLODEOH IRU HDFK 3/&�

3/&
,QVWUXFWLRQ FRGH

� � � � � � � �

&���

&����+

&����+

<

<

<

<

<

<

<

<

<

<

<

<

1

1

1

1 1 1

<

<

<

<

<

<

<� 3RVVLEOH
1� ,PSRVVLEOH

&���+ < < < < 1 1 1 1

&���+6 < < < < 1 1 1 1

�

1

1

1

1

<

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

69 &KDQJH �
&KDQJHV WKH VHW YDOXH �FRQVWDQW� RU GDWD DUHD DQG ZRUG� RI WKH VSHFLILHG
LQVWUXFWLRQ�

&RPPDQG )RUPDW

��) 7& QXPEHU

6XEKHDGHU
FRGH

���� 7,0
���� 7,0+
���� &17
���� &175
���� 706
���� 7,0:
���� &17:
���� 70+:
���� 77,0

,QVWUXFWLRQ

3/&
VWHS

���� ,5
���� /5
���� +5
���� '0
���� '0
���� &RQVWDQW
���� $5

'DWD
DUHD

:G QXPEHU
:G QXPEHU
:G QXPEHU
:G QXPEHU
:G QXPEHU
%&' ����� WR �����
:G QXPEHU

1HZ VHW
YDOXH

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

��)

7KH IROORZLQJ WDEOH OLVWV WKH LQVWUXFWLRQV DYDLODEOH IRU HDFK 3/&�

3/&
,QVWUXFWLRQ FRGH

� � � � � � � �

&���

&����+

&����+

<

<

<

<

<

<

<

<

<

<

<

<

1

1

1

1 1 1

<

<

<

<

<

<

<� 3RVVLEOH
1� ,PSRVVLEOH

$UHD FRGH
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<

<

<

<

<

<

<

<

<

1

<

<

1

<

<

< 1

<

<

<

<

&���+ < < < < 1 1 1 1 < < < < < < <

�

1

1

1

1

&���+6 < < < < 1 1 1 1 < < < < < < <<

����� 6WDWXV
6WDWXV 5HDG

5HDGV WKH RSHUDWLQJ VWDWXV RI WKH 3/&�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

5HVSRQVH )RUPDW

��� 6WDWXV GDWD

&RPSOHWLRQ FRGH

9DOLG RQO\ ZKHQ LW LV VSHFLILHG
WKDW WKH PHVVDJH LV WR EH VHQW�
7KH IRUPDW LV IL[HG UHJDUGOHVV RI
WKH ���E\WH FRGH VHWWLQJ�

� � � � � � � �

�� &HQWUDO SRZHU
VXSSO\ LV 21

0HVVDJH �$6&,,� �1RWH ��

3URJUDP DUHD �1RWH ��
� � �� 1RQH
� � �� �. ZRUGV ���. E\WHV�
� � �� ��. ZRUGV ���. E\WHV�
� � �� ��. ZRUGV ���. E\WHV�
� � �� ��. ZRUGV ���. E\WHV�

� � 5HFHLYH UHDG\

� � � � � � � �

�� 0DVWHU

�� 'DWD OLQN LQ SURJUHVV

� � � � � � � �

�� 0HVVDJH �1RWH ��

� � � � � � � �

�� 6WDUW VZLWFK LV 2))

� �� 1RUPDO
� �� 5HYHUVH ORRS�EDFN LQ SURJUHVV
� �� )RUZDUG ORRS�EDFN LQ SURJUHVV
� �� /RRS HUURU

�� )$/6 HUURU

�� 5HPRWH ,�2 ZDLWLQJ IRU SRZHU DSSOLFDWLRQ

�� 0HPRU\ VL]H VHW IRU ´ZRUGVµ

�� 3URJUDP DUHD 520

/$1
VWDWXV

3/&
FRGH

6XE
3/&
&RGH

6<60$& 1(7 /LQN 0RGXOH VWDWXV

� � � � � � � �

581
021,725

�� 6LPSOH[
�� 'XSOH[

�� $FWLYH
�� 6WDQGE\

�1RWH ��

�1RWH ��

�� (UURU GLDJQRVWLF LQ SURJUHVV

��(� &���+
���� &���
��( &����+
��(� &����+
��(� &���+6

���
���
���
���
���

352*5$0

1RWHV �� 9DOLG IRU WKH &����+ RQO\�

�� 9DOLG IRU WKH &���+� &���+6� &����+ DQG &����+ RQO\�

�� :KHQ WKH PHPRU\ VL]H LV VHW IRU ´ZRUGV�µ WKH SURJUDP DUHD LV
PHDVXUHG LQ WKH XQLWV RI ZRUGV� 7KH YDOXHV SODFHG LQ SDUHQ�
WKHVHV DUH E\WHV �YDOLG ZKHQ WKH PHPRU\ VL]H LV QRW VHW IRU
ZRUGV��

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

6WDWXV :ULWH
&KDQJHV WKH RSHUDWLRQ PRGH RI WKH 3/&�

&RPPDQG )RUPDW

6XEKHDGHU
FRGH

� � � � � � � �

��� 0RGH

� � � �

� � � �� 352*5$0
� � � �� 021,725
� � � �� 581

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

���

����� (UURU
(UURU 5HDG

5HDGV DQG FOHDUV �LI VSHFLILHG� HUURUV LQ WKH 3/&�

&RPPDQG )RUPDW

��� 0RGH

6XEKHDGHU
FRGH

�� (UURU LV QRW FOHDUHG
2WKHU WKDQ �� (UURU LV FOHDUHG

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

5HVSRQVH )RUPDW

��� (UURU
�ILUVW ZRUG�

&RPSOHWLRQ FRGH

� � � � � � � ��� �� �� �� �� �� � �

�� 5HPRWH ,�2 HUURU

�� &\FOH WLPH RYHU

�� ,�2 YHULILFDWLRQ HUURU

�� %DWWHU\ IDLOXUH

�� )$/ HUURU

)$/�)$/6 QXPEHU ^� WR ���%&'�`

� � � � � � � ��� �� �� �� �� �� � �

�� )$/6 VWRS HUURU

�� ,�2 0RGXOH RYHU

�� ,�2 VHWWLQJ HUURU

�� ,�2 EXV HUURU

�� (1' PLVVLQJ HUURU

�� 0HPRU\ HUURU

� � �� &38 5DFN
�&����+ 'XSOH[ V\VWHP ,�2 5DFN�
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �

� �� *URXS � �FRQWURO VLJQDO HUURU�
� �� *URXS � �GDWD EXV IDLOXUH�
� �� *URXS � �DGGUHVV EXV IDLOXUH�

�� 6SHFLDO 0RGXOH HUURU
�� 'XSOH[ EXV HUURU

(UURU
�VHFRQG ZRUG�

9DOLG IRU &����+ DQG &����+ RQO\�

9DOLG IRU WKH &���� &����+ DQG &����+ RQO\�

9DOLG IRU WKH &���+�&���+6 RQO\�

8QGHILQHG &RPPDQG
(UURU �5HVSRQVH RQO\�

,QGLFDWHV WKDW WKH VXEKHDGHU FRGH FRXOG QRW EH GHFRGHG�

5HVSRQVH )RUPDW

�))

6XEKHDGHU
FRGH

6XEKHDGHU FRGH RI WKH XQGHILQHG FRPPDQG

6XEKHDGHU FRGH RI WKH FRPPDQG

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

����� 6HW�5HVHW

)RUFHG 6HW�5HVHW
)RUFH VHWV�UHVHWV DQ ,5� /5� +5� RU $5 DUHDV� RU WLPHU�FRXQWHU�

&RPPDQG )RUPDW

��� ZRUG

6XEKHDGHU
FRGH ���� ,5

���� /5
���� +5
���� 7&
���� $5

%LW
6HW
UHVHW

'DWD
DUHD

���� 5HVHW
2WKHU RI ���� 6HW

��� WR ��) �� WR ���
�1RW QHFHVVDU\ ZKHQ WKH 7& DUHD LV VSHFLILHG��

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

���

0XOWLSOH )RUFHG
6HW�5HVHW
�&���+�&���+6 RQO\�

)RUFH VHWV RU IRUFH UHVHWV DQ ,5� /5� +5� RU $5 DUHD� RU D WLPHU�FRXQWHU� 0XO�
WLSOH )RUFHG 6HW�5HVHWV FDQ EH SHUIRUPHG VLPXOWDQHRXVO\ WR PRUH WKDQ RQH
ZRUG�

&RPPDQG )RUPDW

��( ZRUG

6XEKHDGHU
FRGH ���� ,5

���� /5
���� +5
���� 7&
���� $5

'DWD
DUHD

�� �� �� �� �� ��

)RUFHG 6HW�5HVHW�&DQFHODWLRQ 'DWD� 6HW
HDFK ELW DV IRXU ELWV �� ZRUG DV � E\WHV�

� � � � � � � �

)RUFHG 6HW�5HVHW�&DQFHOHG 'DWD� 6HW
HDFK ELW DV IRXU ELWV �� ZRUG DV � E\WHV��

� � � �� ,JQRUHG
� � � �� �
� � � �� �
� � � �� )RUFHG UHVHW
� � � �� )RUFHG VHW
� � � �� )RUFHG VHW�UHVHW FOHDU

� � � �

1RWH )RU WKH 7& GDWD DUHD� RQO\ WKH OHIWPRVW � ELWV ���WK ELW� DUH YDOLG� 6HW
RWKHU GDWD �ELWV � WKURXJK ��� WR ��

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

�$(

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

)RUFHG 6HW�5HVHW
&DQFHO

&DQFHOV IRUFHG VHW�UHVHW�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

���

1RWH 7KH &���+�&���+6 UHOHDVHV PXOWL�SRLQW IRUFHG VHW�UHVHW�

0XOWLSOH )RUFHG
6HW�5HVHW 6WDWXV 5HDG
�&���+�&���+6 RQO\�

5HDGV WKH IRUFHG VHW�UHVHW VWDWXV RI WKH 3/& WR ZKLFK WKH VSHFLILHG +RVW /LQN
0RGXOH LV PRXQWHG�

&RPPDQG )RUPDW

��)

5HVSRQVH )RUPDW

�$) ZRUG

6XEKHDGHU
FRGH

���� ,5
���� /5
���� +5
���� 7&
���� $5

%LW �� �� �� �� �� ��

)RUFHG 6HW�5HVHW VWDWXV

&RPSOHWLRQ
FRGH

)RUFHG 6HW�5HVHW VWDWXV

� � �

�� )RUFHG VHW�UHVHW
�� 1R IRUFHG VHW�UHVHW

1RWHV �� ([SUHVVHG DFFRUGLQJ WR
QXPEHU RI ELWV �� ZRUG
UHDG DV � E\WHV�

���

�� ,I WKH GDWD LV 7&� WKHVH
�� ELWV DUH QRW XVHG�
2QO\ WKH IRUFHG VHW�UHVHW
ZRUG QXPEHU LV UHDG�

��� ��� ��� ��� ��� ��� ��� ���

ZRUG'DWD
FRGH

)RUFHG 6HW�5HVHW VWDWXV

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

����� ,�2
,�2 5HJLVWHU

5HJLVWHUV D WDEOH RI ,5� /5� +5� RU $5 DUHDV� RU WLPHU�FRXQWHUV� RU '0 ZRUGV
WR EH UHDG E\ WKH ,�2 UHDG FRPPDQG� 5HJLVWHUHG GDWD LV UHWDLQHG XQWLO QHZ
GDWD LV UHJLVWHUHG RU WKH SRZHU LV WXUQHG 2))�

&RPPDQG )RUPDW

��� ZRUG

6XEKHDGHU
FRGH ���� ,5

���� /5
���� +5
���� 7&
���� '0
���� $5

'DWD
DUHD

��� WR ��)� %LW VSHFLILFDWLRQ
�))� :RUG VSHFLILFDWLRQ

2SHUDQG

'DWD
DUHD ZRUG

2SHUDQG

'DWD DUHD 2SHUDQG 5HVSRQVH

%LW

:G

,5

2WKHU WKDQ �))

21�2)) � 39 �SUHVHQW YDOXH�

/5

+5

7&

$5

,5

/5

+5

7&

'0

��� WR ��)

��� WR ��)

��� WR ��)

��� WR ��)

�))

�))

�))

�))

)UHH

21�2))

21�2))

21�2))

21�2))

21�2))

ZRUG GDWD

ZRUG GDWD

ZRUG GDWD

ZRUG GDWD

$5 �)) ZRUG GDWD

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

���

$ PD[LPXP RI VL[ WDEOHV FDQ EH UHJLVWHUHG SHU QRGH� ,I PRUH WKDQ VL[ WDEOHV
DUH UHJLVWHUHG� WKH ROGHVW WDEOH LV ORVW� 7KH GDWD VHW IRU RQH QRGH FDQQRW EH
UHDG IURP DQRWKHU QRGH�

1RWH $ PD[LPXP RI ��� ZRUGV FDQ EH UHJLVWHUHG SHU WDEOH� 7KH 7�& ZRUG
LV FRXQWHG DV � ZRUGV�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

,�2 5HDG
5HDGV GDWD IURP D WDEOH FUHDWHG E\ WKH ,�2 UHJLVWHU FRPPDQG�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

���

1XPEHU RI E\WHV

21�2)) VWDWXV � 39
IRU WLPHU�FRXQWHUV
ZRUG VHWWLQJ

21

2))

ZRUG GDWD

ZRUG GDWD
�KH[DGHFLPDO�

%LW GDWD ^21 ������2)) �����`

7KH QXPEHU RI E\WHV LQ WKH IROORZLQJ GDWD�

���� ELW GDWD
���� ZRUG GDWD
���� 7,0�&17 ZRUG VHWWLQJ

&RPSOHWLRQ FRGH

,�2 7DEOH *HQHUDWLRQ
8SGDWHV WKH FRQWHQWV RI WKH UHJLVWHUHG ,�2 WDEOH ZLWK WKRVH RI WKH DFWXDO ,�2
WDEOH�

&RPPDQG )RUPDW

��$

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

5DFN QXPEHU RI UHPRWH �

6XEKHDGHU
FRGH

� WR � � WR � � WR � � WR � � WR � � WR � � WR � � WR �

$Q\ GDWD FDQ EH VHW DV WKH UDFN QXPEHU IRU WKH &���+�&���+6 DQG &����
6HW D QXPEHU RWKHU WKDQ �� �� � RU � IRU WKH &����+ DQG &����+ ZKHQ WKH
UDFN QXPEHU LV QRW QHHGHG�

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

��$

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

����� 3URJUDP
3URJUDP 5HDG

5HDGV WKH FRQWHQWV RI WKH 3/& SURJUDP PHPRU\� DQG FRQYHUWV WKH SURJUDP
LQWR PDFKLQH ODQJXDJH FRGH�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

1XPEHU RI EORFNV
� WR Q �0HPRU\ VL]H������� Q� KH[DGHFLPDO

5HVSRQVH )RUPDW

� � � � � � � �

���

&RPSOHWLRQ FRGH

%ORFN QXPEHU

3URJUDP

�0D[LPXP RI ����� E\WHV�

�� /DVW EORFN RI PHPRU\

%ORFN QXPEHU �&RUUHVSRQGV WR WKH EORFN VSHFLILHG�

%ORFN 1XPEHU �

%ORFN 1XPEHU �

%ORFN 1XPEHU �

/DVW EORFN

3URJUDP DUHD

����� E\WHV

����� E\WHV

����� E\WHV

����� E\WHV(1' RI PHPRU\

1RWHV �� 2QH EORFN LV ����� E\WHV�

�� 7KH &���+�&���+6 UHDGV ��� ����� E\WHV RQO\ IRU WKH ODVW
EORFN�

3URJUDP :ULWH
&RQYHUWV PDFKLQH ODQJXDJH FRGH LQWR KLJK�OHYHO ODQJXDJH FRGHV DQG ZULWHV
LW WR WKH 3/&�

&RPPDQG )RUPDW

��� 3URJUDP

�0D[LPXP RI ����� E\WHV�

��� WR �)) �� WR ����

%ORFN
QXPEHU

6XEKHDGHU
FRGH

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

5HVSRQVH )RUPDW

���

1H[W VHQGDEOH EORFN �,I WKH HQG RI WKH PHPRU\ KDV
EHHQ VSHFLILHG� EORFN QXPEHU � LV LQGLFDWHG KHUH��

&RPSOHWLRQ FRGH

%ORFN
QXPEHU

7KH EORFN QXPEHU LV VHW LQ DVFHQGLQJ RUGHU IURP ��

7KH SURJUDP VHFWLRQ FDQ EH D PD[LPXP RI ����� E\WHV�

����� 'DWD /LQN
'DWD /LQN 6WDWXV 5HDG

5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI GDWD OLQN ZRUGV� VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

��(

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

��(

&RPSOHWLRQ FRGH

(UURU
6WD�
WXV�
0RGH

$ODUP (UURU
6WD�
WXV�
0RGH

$ODUP (UURU
6WD�
WXV�
0RGH

$ODUP (UURU
6WD�
WXV�
0RGH

$ODUP

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

'�

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

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

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

6WDWXV ��

6WDWXV ��

6WDWXV ��

6WDWXV ��

'�'�'�'�'�'�'�

�� 'DWD OLQN FHDVHG
�� 'DWD OLQN LQ SURJUHVV

�� 6ODYH
�� 0DVWHU

�� 1RUPDO
�� (UURU

(UURU 0RGH $ODUP

�� 6723
�� 581

�� 1RUPDO
�� $ODUP

'DWD OLQN LQ SURFHVV

0DVWHU QRGH DGGUHVV

1RWH 7KH ELW QXPEHUV RI VWDWXVHV � WKURXJK � FRUUHVSRQGV WR WKH QRGH
QXPEHUV LQ WKH GDWD OLQN WDEOH�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

'DWD /LQN 6HWWLQJ 7DEOH
5HDG

5HDGV WKH FRQWHQWV RI WKH GDWD OLQN WDEOH�

&RPPDQG )RUPDW

��)

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

��)

1RGH DGGUHVV

6WDUW ZRUG QXPEHU RI /5

6WDUW ZRUG QXPEHU RI DQ
DUHD RWKHU WKDQ /5

1XPEHU RI /5 ZRUGV

1XPEHU RI RWKHU ZRUGV

&RPSOHWLRQ FRGH

1XPEHU RI QRGHV

'DWD
DUHD

��� WR ���
�� WR ���

��� WR ���
�� WR ���

��� WR ���
�� WR ���

���� ,5
���� +5
���� '0

1RGH DGGUHVV ���� WR ��(�

:DUQLQJ �� 1RUPDO
�� (UURU

6SHFLILHG GDWD IRU RQH QRGH� 0D[LPXP RI �� QRGHV�

1RWH 7KH ZDUQLQJ ELW LV FKHFNHG E\ WKH &38 RI WKH QRGH UHFHLYLQJ WKH
FRPPDQG� 7KH ZDUQLQJ ELW LQGLFDWHV WKDW LW LV LPSRVVLEOH WR ZULWH WKH
VSHFLILHG GDWD WR WKH WDEOH�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

'DWD /LQN 6HWWLQJ 7DEOH
*HQHUDWLRQ

7KLV FRPPDQG LV VHQW WR WKH PDVWHU WR JHQHUDWH D GDWD OLQN WDEOH�

&RPPDQG )RUPDW

���

1RGH DGGUHVV

6WDUW ZRUG QXPEHU RI /5

6WDUW ZRUG QXPEHU RI DQ
DUHD RWKHU WKDQ /5

1XPEHU RI /5 ZRUGV

1XPEHU RI RWKHU ZRUGV

1XPEHU RI QRGHV

'DWD
DUHD

1RGH DGGUHVV ��� WR ��(

��� WR ���
�� WR ���

��� WR ���
�� WR ���

���� ,5
���� +5
���� '0

6SHFLILHG GDWD IRU RQH QRGH� 0D[LPXP RI �� QRGHV�

6XEKHDGHU
FRGH

��� WR ���
�� WR ���

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�$�

1RWH 7KH WDEOH FDQQRW EH JHQHUDWHG ZKLOH WKH GDWD OLQN LV RSHUDWLQJ�

'DWD /LQN 6WDUW
7KLV FRPPDQG LV VHQW WR WKH PDVWHU WR PDNH WKH GDWD OLQN�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�$�

'DWD /LQN 6WRS
7KLV FRPPDQG LV VHQW WR WKH PDVWHU WR EUHDN WKH GDWD OLQN�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�$�

����� 'DWD
'DWD 7UDQVPLW �6HQG�

5HVSRQGV WR WKH 6(1' FRPPDQG�

&RPPDQG )RUPDW

'DWD IRU VHFRQG ZRUG

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

'DWD IRU
VWDUW
ZRUG 

'DWD
DUHD

���� ,5
���� /5
���� +5
���� 39
���� '0
���� $5

 1XPEHU RI GDWD ZRUGV FDQ UDQJH IURP � WKURXJK WR �����

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�(�

'DWD 5HTXHVW�5HFHLYH�
5HVSRQGV WR WKH 5(&9 FRPPDQG�

&RPPDQG )RUPDW

���
6WDUW
ZRUG

6XEKHDGHU
FRGH

1XPEHU RI
ZRUGV �� WR

�����

'DWD
DUHD

���� ,5
���� /5
���� +5
���� 39
���� '0
���� $5

5HVSRQVH )RUPDW
ZRUG QH[W WR WUDQVPLVVLRQ UHTXHVW VWDUW ZRUG

�(�

&RPSOHWLRQ FRGH

7UDQVPLV�
VLRQ UHTXHVW
VWDUW ZRUG

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

����� 5RXWLQJ 7DEOH
5RXWLQJ 7DEOH 6HWWLQJ

6HWV D VSHFLILHG URXWLQJ WDEOH ZKLFK LV QHFHVVDU\ IRU GDWD FRPPXQLFDWLRQ
EHWZHHQ QHWZRUNV� $OO QRGHV RI D QHWZRUN PXVW KDYH WKH VDPH WDEOH�

&RPPDQG )RUPDW

2ZQ 1HWZRUN 1XPEHU

���

2ZQ QHWZRUN QXPEHU

%ULGJH
$GGUHVV

6XEKHDGHU
FRGH

1XPEHU RI GDWD WR EH VHW

1HWZRUN QXPEHU

3RVVLEOH WR VHW D PD[LPXP RI ���

1XPEHU RI GDWD

1HWZRUN 1XPEHU

%ULGJH $GGUHVV

��� WR ��)

��� WR ���

��� WR ��)

��� WR ��(

6HW WKH QXPEHU RI GDWD WR ��� ZKHQ RQO\
WKH RZQ QHWZRUN QXPEHU LV WR EH VHW�

7KH WDEOH VHWWLQJV DUH VWRUHG LQ WKH +5 DUHD RI 3/&�

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�$�

7KH 6HWWDEOH 5RXWLQJ 7DEOH LV D ORRS �� RU �� RI 6<60$& 1(7 /LQN 0RGXOH
ZKLFK LV WKH GHVWLQDWLRQ RI WKH FRPPDQG�

7KH VHWWLQJ LV QRW YDOLG LPPHGLDWHO\� 7KH VHWWLQJ LV YDOLG DIWHU WKH SRZHU RQ
UHVHW RU WKH LQLWLDO FRPPDQG UHFHSWLRQ RI WKH FRUUHVSRQGLQJ QRGH�

5RXWLQJ 7DEOH 5HDG
7KH 5RXWLQJ 7DEOH LV YDOLG DIWHU SXVKLQJ WKH UHVHW EXWWRQ RI WKH QRGH� RU DIWHU
UHFHLYLQJ WKH LQLWLDOL]DWLRQ FRPPDQG�

&RPPDQG )RUPDW

���

6XEKHDGHU
FRGH

5HVSRQVH )RUPDW

�$�

2ZQ QHWZRUN QXPEHU

%ULGJH
$GGUHVV

6XEKHDGHU
FRGH

1XPEHU RI GDWD WR EH UHDG

1HWZRUN QXPEHU

3RVVLEOH WR VHW D PD[LPXP RI ���

&RPSOHWLRQ FRGH

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

7KH RZQ QHWZRUN GHIDXOW QXPEHU LV ����

7KH 5HDGDEOH 5RXWLQJ 7DEOH LV D ORRS �� RU �� RI 6<60$& 1(7 /LQN 0RGXOH
ZKLFK LV WKH GHVWLQDWLRQ RI WKH FRPPDQG�

������1DPH
1DPH 6HW

1DPHV WKH VSHFLILHG QRGH�

&RPPDQG )RUPDW

��$ 1DPH �$ PD[LPXP RI � FKDUDFWHUV� RWKHU WKDQ 18//��

7KH QDPH GDWD IRUPDW LV IL[HG�

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�$$

1DPH 'HOHWH
&OHDUV WKH UHJLVWHUHG QDPH RI WKH VSHFLILHG QRGH�

&RPPDQG )RUPDW

��%

5HVSRQVH )RUPDW
&RPSOHWLRQ FRGH

�$%

1DPH 5HDG
5HDGV WKH UHJLVWHUHG QDPH RI WKH VSHFLILHG QRGH�

&RPPDQG )RUPDW

��&

5HVSRQVH )RUPDW

�$& 1DPH �$ PD[LPXP RI � FKDUDFWHUV� RWKHU WKDQ 18//��

&RPSOHWLRQ FRGH

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

������ 7LPH 6HWWLQJ �&���+�&���+6 RQO\�
6HW WKH WLPH WR ZRUGV �� WKURXJK �� RI WKH $5 $UHD WR VWDUW DXWRPDWLF RSHUD�
WLRQ�

&RPPDQG )RUPDW

��'
0LQXWHV�
6HFRQGV

'DWH�
+RXU

<HDU�
0RQWK

'D\
RI
:HHN

'D\ RI WKH :HHN

��� 6XQGD\
��� 0RQGD\
��� 7XHVGD\
��� :HGQHVGD\
��� 7KXUVGD\
��� )ULGD\
��� 6DWXUGD\

6XEKHDGHU
FRGH

$5 ��
�+�

�/�

$5 ��
�+�

�/�

$5 ��
�+�

�/�

$5 �� �/�

0LQXWHV

6HFRQGV

'DWH

+RXU

<HDU

0RQWK

'D\ RI :HHN

%&'� ��a��

%&'� ��a��

%&'� ��a��

%&'� ��a�� ����+RXU FORFN�

%&'� ��a�� �5LJKWPRVW WZR GLJLWV�

%&'� ��a��

%&'� ��a��

5HVSRQVH )RUPDW

&RPSOHWLRQ FRGH

�$'

1RWH ([HFXWH WKH $5 $UHD 5HDG &RPPDQG IRU ZRUGV $5 �� WKURXJK �� WR
UHDG WKH WLPH�

&RPPDQG DQG 5HVSRQVH )RUPDWV 6HFWLRQ ���



��

6(&7,21 �
'DWD /LQN $SSOLFDWLRQV

��� ,QWURGXFLQJ 'DWD /LQNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD /LQN 7DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $UHD 8VDJH DQG (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU DQG 5XQ )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )RUPDW RI 'DWD /LQN 0HVVDJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 'DWD /LQN 6HWWLQJ &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 6WDWXV &RPPDQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD /LQN 'DWD 7UDQVPLVVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD /LQN 7UDQVPLVVLRQ 7LPHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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,QWURGXFWLRQ
$ GDWD OLQN LV D FRPPXQLFDWLRQV PHWKRG LQ ZKLFK 3/&V WUDQVIHU LQIRUPDWLRQ WR
D PHPRU\ DUHD� VXFK DV WKH /5 DUHD� FRPPRQ WR D QXPEHU RI 3/&V� 0DVWHU
DQG VODYH QRGHV DUH HVWDEOLVKHG ZLWKLQ HDFK GDWD OLQN� 7KLV VHFWLRQ GLVFXVVHV
WKLV IRUP RI FRPPXQLFDWLRQ�

��� ,QWURGXFLQJ 'DWD /LQNV
7KH 6<60$& 1(7 GDWD OLQN IHDWXUH DOORZV D XVHU WR GLUHFW JURXSV RI 3/&V WR
VKDUH D FRPPRQ PHPRU\ DUHD IRU IDVW� WUDQVSDUHQW GDWD FRPPXQLFDWLRQV LQ
DSSOLFDWLRQV VXFK DV PDFKLQH FRQWURO DQG FR�RUGLQDWLRQ� 6LPLODU WR WKH 3/&
/LQN QHWZRUN EXW HYHQ PRUH IOH[LEOH� D GDWD OLQN� ZKLFK LV LGHQWLILHG DV SDUW RI
WKH GDWD OLQN OD\HU RI WKH ,62 PRGHO� HVWDEOLVKHV D FRPPRQ PHPRU\ DUHD
VKDUHG E\ DOO 3/&V� 'DWD LQ WKH /5 DQG�RU WKH '0 DUHDV RI D GDWD OLQN 3/& LV
DXWRPDWLFDOO\ WUDQVIHUUHG WR WKH '0 DUHDV RI DOO RWKHU 3/&V RQ WKH GDWD OLQN
QHWZRUN IRU XVH LQ WKHLU DSSOLFDWLRQ SURJUDPV�

:KHQ XVLQJ GDWD OLQNV� LW LV QHFHVVDU\ WR HVWDEOLVK PDVWHU DQG VODYH QRGHV�
7KH VODYHV DUH OLQNHG WR WKH PDVWHU RI WKHLU GDWD OLQN OD\HU� (DFK OD\HU RSHU�
DWHV LQGHSHQGHQWO\ RI� DQG DV\QFKURQRXVO\ ZLWK� WKH RWKHU OD\HUV� $ PDVWHU
QRGH PD\ DOVR IXQFWLRQ DV D VODYH QRGH�

,W LV SRVVLEOH WR HVWDEOLVK VHYHUDO GDWD OLQN OD\HUV ZLWKLQ D VLQJOH QHWZRUN ORRS�
7KH IROORZLQJ GLDJUDP VKRZV WZR GDWD OLQN OD\HUV� HDFK LGHQWLILHG ERXQGHG E\
D GRWWHG OLQH�

0DVWHU

0DVWHU

6ODYH

6ODYH

6ODYH 6ODYH

6ODYH

6ODYH

0D[� ��

QRGH P

QRGH P��

QRGH P��

QRGH P��

7KH PD[LPXP QXPEHU RI OD\HUV IRU D VLQJOH QHWZRUN ORRS LV ��� ZKHUH WKH
PDVWHU WR VODYH QRGH UDWLR LV ���� ,I D ODUJH QXPEHU RI 3/&V ZLOO EH VKDULQJ D
VLQJOH GDWD OLQN OD\HU� IRXU JURXSV RI XS WR �� 3/&V HDFK FDQ EH GHVLJQDWHG
IRU D VLQJOH GDWD OLQN OD\HU� :LWK WKLV ODUJH QXPEHU RI GDWD OLQN VWDWLRQV� RQH
PDVWHU QRGH DQG �� VODYH QRGHV� RU RQH PDVWHU�VODYH QRGH DQG �� VODYH
QRGHV LV SHUPLWWHG�

,QWURGXFLQJ 'DWD /LQNV 6HFWLRQ ���
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8S WR �� ZRUGV LQ WKH /5 DUHD DQG XS WR �� ZRUGV RI RWKHU PHPRU\ DUHDV
PD\ EH XVHG IRU WKH GDWD OLQN� 7KH IROORZLQJ FKDUW OLVWV ZKLFK ZRUGV DUH DYDLO�
DEOH IRU HDFK RI WKH 3/&·V PHPRU\ DUHDV�

/5

&����+&���&���+

,5

+5

'0

&����+

� WKURXJK ��

� WKURXJK ���

� WKURXJK ��

� WKURXJK ���

� WKURXJK ��

� WKURXJK ��

� WKURXJK ��

� WKURXJK ���

� WKURXJK ��

� WKURXJK ���

� WKURXJK ��

� WKURXJK ����

� WKURXJK ��

� WKURXJK ���

� WKURXJK ��

� WKURXJK ����

&90��&9&���+6

� WKURXJK ��

� WKURXJK ���

� WKURXJK ��

� WKURXJK ����

���� WKURXJK ����

� WKURXJK ���

���� WKURXJK ����

� WKURXJK ����

1RWH 7KH /5 DQG +5 RI WKH &90�� RU &9�VHULHV 3/&V FRUUHVSRQG WR WKH
DERYH PHPRU\ DUHDV LQ WKH WDEOH�

'DWD OLQNV PD\ EH VSHFLILHG IURP D FRPSXWHU HTXLSSHG ZLWK DQ 16% RQ WKH
QHWZRUN ORRS� $IWHU WKH FRPSXWHU LQLWLDOL]HV WKH GHVLUHG 6<60$& 1(7 /LQN
0RGXOH DV WKH PDVWHU� LW LV QHFHVVDU\ WR WXUQ 2)) WKH SRZHU WR WKH 6<60$&
1(7 /LQN 0RGXOH DQG VHW WKH DSSURSULDWH ',3 VZLWFK WR WKH PDVWHU SRVLWLRQ�
5HIHU WR ��� ',3 6ZLWFK 6HWWLQJV�

2QFH WKH PDVWHU DQG VODYHV KDYH EHHQ HVWDEOLVKHG ZLWKLQ WKH GDWD OLQN OD\�
HUV� WKH PDVWHU DOORZV WKH VODYHV WR FRPPXQLFDWH GLUHFWO\ ZLWK HDFK RWKHU� ,I
WKH QRGH DVVLJQHG WR EH PDVWHU RI WKH GDWD OLQN OD\HU VWRSV RSHUDWLQJ� KRZ�
HYHU� WKHQ WKH RWKHU QRGHV RI WKH OD\HU ZLOO QRW EH DEOH WR XVH WKH GDWD OLQN�
7KH IROORZLQJ GLDJUDPV VKRZ GDWD IORZ�

1RGH P
GDWD DUHD

1RGH P��
GDWD DUHD

1RGH P��
GDWD DUHD

1RGH P��
GDWD DUHD

QRGH P QRGH P�� QRGH P�� QRGH P��

'DWD
/LQN
DUHD

7KH PDVWHU QRGH LQ WKH SUHFHGLQJ QHWZRUN H[DPSOH FRXOG EH D &����+ ZLWK
LWV /5 DUHD �ZRUGV �� WKURXJK ��� VHW DV IROORZV�

�� �5�:�

�� �5�

�� �5�

�� �5�

/5 ��

��
��

��
��

��
��

��

'DWD OLQNV DUH VLPLODU WR 3/& /LQNV LQ WKDW GDWD LV WUDQVIHUUHG WR D VSHFLILF
PHPRU\ DUHD RI DQRWKHU 3/&� 2QH LPSRUWDQW GLIIHUHQFH KRZHYHU LV WKDW 3/&
/LQN UHTXLUHV XVH RI WKH /5 DUHD� EXW GDWD OLQNV FDQ XVH DQ\ YDOLG PHPRU\
DUHD�

,QWURGXFLQJ 'DWD /LQNV 6HFWLRQ ���
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&DUH PXVW EH WDNHQ WR HQVXUH WKDW WKH GDWD DUHD VSHFLILHG IRU WKH WUDQVIHU
H[LVWV LQ DOO WKH 3/&V RI WKH JLYHQ GDWD OLQN OD\HU� 7KH GDWD DUHDV VHW IRU HDFK
VODYH PD\ GLIIHU IURP WKRVH RI RWKHU VODYHV LQ WKH VDPH OD\HU� ,I VR� WKH GDWD
VHQW IURP D VODYH LV VWRUHG LQ WKH RWKHU 3/&V LQ WKH VDPH ZRUGV RI WKH VDPH
GDWD DUHD DV VSHFLILHG E\ WKH VODYH� ,I D QRGH UHFHLYHV GDWD VSHFLILHG IRU D
GDWD DUHD RU ZRUG WKDW GRHV QRW H[LVW LQ WKH 3/&� H�J� GDWD VHQW IURP D
&����+ '0 ZRUG ���� WR D &���� WKDW GDWD LV ORVW DQG DQ HUURU RFFXUV DW WKH
&��� QRGH�

:KHQ HVWDEOLVKLQJ WKH GDWD OLQN� GR QRW VHW D QRGH WR EH LQ WZR GLIIHUHQW GDWD
OLQN OD\HUV RI WKH QHWZRUN� 7KH QH[W GLDJUDP LOOXVWUDWHV VXFK DQ HUURU�

0DVWHU

0DVWHU

6ODYH

6ODYH

6ODYH 6ODYH

6ODYH

6ODYH

'DWD OLQN �

'DWD OLQN �

:KLOH GDWD LV EHLQJ VHQW YLD GDWD OLQNV EHWZHHQ QRGHV� GDWDJUDPV PD\ DOVR
EH VHQW� 6HQG�UHFHLYH LQVWUXFWLRQV KDYH SULRULW\ RYHU GDWD OLQNV LI WKH\ DUULYH
DW D QRGH VLPXOWDQHRXVO\� ,I DQ DSSOLFDWLRQ LV UXQQLQJ ZKLFK VHQGV D ORW RI
GDWD� WKHQ GDWD OLQNV EHLQJ VHQW WKURXJK WKLV EXV\ SRUWLRQ RI WKH QHWZRUN ORRS
PD\ EH GHOD\HG� 0LQLPL]DWLRQ RI WUDIILF VKRXOG EH FRQVLGHUHG ZKHQ URXWLQJ
GDWD OLQNV LQ D QHWZRUN�

&RPSXWHUV HTXLSSHG ZLWK 16%V PD\ QRW SDUWLFLSDWH LQ D GDWD OLQN� EXW PD\
EH D QRGH ORFDWHG EHWZHHQ WZR 6<60$& 1(7 /LQN 0RGXOHV WKDW DUH
LQYROYHG LQ D GDWD OLQN�

��� 'DWD /LQN 7DEOH
&����617���9�

$IWHU GHFLGLQJ ZKLFK QRGH RI WKH GDWD OLQN OD\HU ZLOO EH WKH PDVWHU QRGH� VHW
WKH GDWD DUHD WR EH XVHG XVLQJ SLQV � DQG � RI ',3 VZLWFK �� )RU WKH PDVWHU
QRGH DOVR VHW SLQ � RI ',3 VZLWFK �� WKH VDPH VZLWFK� WR WKH 21 SRVLWLRQ� )RU
IXUWKHU LQIRUPDWLRQ RQ VHWWLQJ ',3 VZLWFKHV UHIHU WR ��� ',3 6ZLWFK 6HWWLQJV�

&���+6�617��
$IWHU GHFLGLQJ ZKLFK QRGH RI WKH GDWD OLQN OD\HU ZLOO EH WKH PDVWHU QRGH� VHW
WKH GDWD DUHD WR EH XVHG XVLQJ SLQV � DQG � RI ',3 VZLWFK �� )RU WKH PDVWHU
QRGH DOVR VHW SLQ � RI ',3 VZLWFK � WR WKH 21 SRVLWLRQ� )RU IXUWKHU LQIRUPDWLRQ
RQ VHWWLQJ ',3 VZLWFKHV UHIHU WR ��� ',3 6ZLWFK 6HWWLQJV�

7KHVH VHWWLQJV DFWLYDWH WKH GDWD OLQN� EXW WKH GDWD OLQN PD\ DOVR EH DFWLYDWHG
ZLWK D SURJUDP VHQG IURP DQRWKHU QRGH� )RU IXUWKHU GHWDLOV RQ DFWLYDWLRQ RI D
GDWDOLQN YLD SURJUDPPLQJ IURP DQRWKHU QRGH� UHIHU WR ����� 'DWD /LQN�

'DWD /LQN 7DEOH 6HFWLRQ ���
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:KLOH HVWDEOLVKLQJ D QHZ GDWD OLQN WDEOH� QR GDWD OLQN PD\ EH FXUUHQWO\ RSHU�
DWLQJ� 6HWWLQJV DUH HVWDEOLVKHG ZLWK WKH KH[DGHFLPDO FRGH VKRZQ LQ �����
'DWD /LQN� 7KH IROORZLQJ FKDUW VKRZV WKH IRUPDW DQG SRVVLEOH YDOXHV RI WKH
GDWD WKDW PDNH XS D WDEOH HQWU\�

1XPEHU RI QRGHV� E\WH

1RGH DGGUHVV� E\WH

6WDUW /5 ZRUG� E\WHV

6SHFLILFDWLRQ IRU DUHD RWKHU WKDQ /5� E\WH

6WDUW ZRUG RWKHU WKDQ /5� E\WHV

1XPEHU RI /5 ZRUGV� E\WH

$PRXQW RI WUDQVIHU GDWD IRU � QRGH� D�

D [ Q �Q �� PD[LPXP�

1XPEHU RI ZRUGV RWKHU WKDQ /5� E\WH

1XPEHU RI QRGHV 1RGHV LQ WKH ORRS �� WR ���

1RGH DGGUHVV

6WDUW /5 ZRUG

6SHFLILFDWLRQ IRU
DUHD RWKHU WKDQ /5

6WDUW ZRUG RWKHU
WKDQ /5

)LUVW ZRUG RI WKH VSHFLILHG GDWD DUHD IRU WKH
UHOHYDQW QRGH·V GDWD

��� WR ��( �� WR ���� GR QRW GXSOLFDWH

)LUVW /5 ZRUG IRU WKH UHOHYDQW QRGH·V GDWD

�� ,5 DUHD
�� +5 DUHD
�� '0 DUHD

'R QRW VHW DQ RGG ZRUG QXPEHU IRU WKH ILUVW ZRUG�

7KH QXPEHU RI
/5 ZRUGV

7KH QXPEHU RI WUDQVPLVVLRQ ZRUGV RI WKH
FRUUHVSRQGLQJ QRGH H[FHSW /5 ZRUGV� ,I /5
ZRUGV DUH QRW XVHG� VHW ��

7KH QXPEHU RI
ZRUGV RWKHU WKDQ
/5 ZRUGV�

7KH QXPEHU RI WUDQVPLVVLRQ ZRUGV RI WKH
FRUUHVSRQGLQJ QRGH H[FHSW /5 ZRUGV� ,I QR
ZRUGV RWKHU WKDQ /5 ZRUGV DUH XVHG� VHW ��

'DWD /LQN 7DEOH 6HFWLRQ ���
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��� $UHD 8VDJH DQG (UURUV
'DWD OLQNV H[FKDQJH GDWD EHWZHHQ VODYHV� 7KH ORFDWLRQ ZKHUH WKH LQIRUPD�
WLRQ LV VHQW PXVW EH VHW ZLWKLQ WKH YDOLG ERXQGV RI WKH 3/& PRGHO EHLQJ XVHG�
)RU H[DPSOH� VHQGLQJ GDWD WR D &��� /5 DUHD ZRUG �� LV QRW YDOLG� 7KH VDPH
ZRUG IRU D &����+ LV YDOLG� ,I VHQW SURSHUO\� D VFKHPDWLF RI WKH GDWD IORZ
ORRNV OLNH WKH IROORZLQJ GLDJUDP�

1RGH �� �� �� ��

'DWD /LQN ([DPSOH

7UDQVPLVVLRQ 6RXUFH

'DWD )ORZ

,I D QRGH RI WKH GDWD OLQN LV VHQW GDWD IRU DQ DUHD ZKLFK LV QRW YDOLG� WKH QRGH
ZLOO LJQRUH WKH GDWD RXWVLGH LWV YDOLG UDQJH DQG LW·V GDWD OLQN /(' LQGLFDWRU ZLOO
EOLQN LQGLFDWLQJ DQ HUURU� 7KH QH[W GLDJUDP VKRZV D VFKHPDWLF RI D WUDQVPLV�
VLRQ WKDW ZRXOG UHVXOW LQ DQ HUURU�

1R $UHD

1R $UHD

1RGH �� �� ��

/5

'0

:RUG ����

:RUG ����

:RUG ����

:RUG ����

:RUG ����

:RUG ����

:RUG ����

:RUG ����

&����+ &����+ &���

1RWH WKDW LI XVLQJ D &����+ 3/&� WKH /5 DUHD LV WKH RQO\ YDOLG DUHD�

$UHD 8VDJH DQG (UURUV 6HFWLRQ ���
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$UHD (UURUV 2FFXUULQJ
GXULQJ 'DWD OLQNV

$Q HUURU ZLOO RFFXU LI DQ DWWHPSW LV PDGH WR VHQG GDWD IURP DQ DGGUHVV LQ D
PHPRU\ DUHD ZKLFK GRHV QRW H[LVW� )RU H[DPSOH� GHVLJQDWLQJ D ZRUG SDUDP�
HWHU IRU D &��� 3/& DV VKRZQ LQ WKH QH[W GLDJUDP ZRXOG UHVXOW LQ DQ HUURU�

&���
/5 :G ��

:G ��

:G ��

:G ��

3DUDPHWHU GHVLJQDWLRQ

6LPLODUO\� GR QRW DWWHPSW WR VHQG DQ\ GDWD IURP D PHPRU\ DUHD ZKLFK LV QRW
YDOLG RQ WKH 3/&� $JDLQ� LI DQ HUURU LV HQFRXQWHUHG� WKH 3/&·V /LQN /(' ZLOO
EOLQN� 7KH QH[W GLDJUDP LOOXVWUDWHV DQ HUURQHRXV H[DPSOH ZLWK D &����+
VHQGLQJ GDWD IURP DQ DUHD RWKHU WKDQ WKH /5 DUHD�

&����+ 'XSOH[ &����+ 'XSOH[

��

/5 :G ��

��
�� ��

��
��

:G �� WR �� :G �� WR ��

8VH WKH 'DWD /LQN 6WDWXV 5HDG DQG 'DWD /LQN 6HWWLQJ 7DEOH 5HDG FRPPDQGV
GLVFXVVHG LQ ����� 'DWD /LQN WR FKHFN WKH SDUDPHWHUV IURP WKH UHFHLYLQJ
QRGH WR YHULI\ WKH FRUUHFW DUHDV KDYH EHHQ VHOHFWHG� ,I WKH VHWWLQJV DUH YDOLG�
DQ H[FKDQJH EHWZHHQ WZR 3/&·V RI GLIIHUHQW PRGHOV FDQ EH DFFRPSOLVKHG�

,I WKH VHQG�UHFHLYH DUHDV RYHUODS� DQ HUURU ZLOO DOVR EH JHQHUDWHG� 6HW HDFK
QRGH·V WUDQVPLVVLRQ DUHD VR WKDW LW GRHV QRW RYHUODS WKH DUHD RI DQRWKHU
QRGH� 7KH QH[W GLDJUDP VKRZV D VFKHPDWLF RI D WUDQVPLVVLRQ WKDW ZRXOG
UHVXOW LQ DQ HUURU GXH WR RYHUODSSLQJ VHQG�UHFHLYH DUHDV�

&����+ &����+

$Q\ RI WKHVH HUURU ZLOO UHVXOW LQ D ZDUQLQJ EHLQJ LVVXHG ZKHQ D 'DWD /LQN 6WD�
WXV 5HDG RU 'DWD /LQN 6HWWLQJ 5HDG LV SHUIRUPHG�

(UURUV ZLOO DOVR RFFXU LI PRUH WKDQ RQH PDVWHU LV DOORFDWHG IRU D JLYHQ GDWD
OLQN OD\HU RU LI D VODYH KDV PRUH WKDQ RQH PDVWHU� (UURUV ZLOO DOVR RFFXU LI WKH
WUDQVIHU GRHV QRW WDNH SODFH EHIRUH WKH WLPH RXW� ,I WKH /LQN /(' LQGLFDWRU LV
OLW� WKHQ H[HFXWLRQ RI WKH WUDQVIHU LV SURFHHGLQJ�

'DWD OLQN VHWWLQJ WDEOH HUURUV ZLOO RFFXU LI DQ LQYDOLG DUHD KDV EHHQ FKRVHQ�
7KHVH SDUDPHWHUV DUH FKHFNHG DJDLQVW WKH JUHDWHVW SRVVLEOH YDOXHV �WKRVH RI
WKH &����+� DQG WKHQ FKHFNHG VSHFLILFDOO\ IRU HDFK VODYH�

$UHD 8VDJH DQG (UURUV 6HFWLRQ ���



��

'DWD /LQNV ZLWK
&9�VHULHV 3/&V

'DWD OLQNV ZLWK &9�VHULHV 3/&V DUH SRVVLEOH RQO\ ZKHQ D &�VHULHV 3/& FRQ�
WDLQV WKH 0DVWHU� $ &9�VHULHV 3/& FDQQRW EH WKH 0DVWHU�

/LQNLQJ WKH /5 $UHD ZLWK RWKHU 'DWD $UHDV
,W LV QRW DOZD\V SRVVLEOH WR OLQN WKH /5 $UHD ZLWK RWKHU GDWD DUHDV� DV VKRZQ
LQ WKH IROORZLQJ WDEOH�

2WKHU 'DWD $UHD /5 $UHD

8VHG LQ GDWD OLQN 1RW LQ GDWD OLQN

8VHG LQ GDWD OLQN ,5 'DWD OLQN QRW SRVVLEOH 'DWD OLQN SRVVLEOH

+5 'DWD OLQN QRW SRVVLEOH 'DWD OLQN SRVVLEOH

'0 'DWD OLQN SRVVLEOH 'DWD OLQN SRVVLEOH

1RW LQ GDWD OLQN 'DWD OLQN SRVVLEOH ïïï

(PSW\ 5HJLRQV LQ WKH 'DWD /LQN $UHD
7KH GDWD OLQN ZLOO QRW VWDUW LQ &9�VHULHV 3/&V LI WKH GDWD OLQN WDEOHV DUH JHQHU�
DWHG ZLWK DQ HPSW\ UHJLRQ ZLWKLQ WKH GDWD OLQN DUHDV� %H VXUH WR VHW WKH GDWD
OLQN WDEOHV VR WKDW WKH UHJLRQV XVHG E\ WKH GDWD OLQN DUH FRQWLQXRXV� ZLWKRXW
XQXVHG UHJLRQV�

([DPSOH RI D GDWD OLQN ZLWK HPSW\ UHJLRQV�

7UDQVPLVVLRQ DUHD

1RGH 1 1RGH 0 1RGH /

(PSW\ DUHD

5HFHSWLRQ DUHD

5HFHSWLRQ DUHD

5HFHSWLRQ DUHD

(PSW\ DUHD

7UDQVPLVVLRQ DUHD

5HFHSWLRQ DUHD

5HFHSWLRQ DUHD

(PSW\ DUHD

5HFHSWLRQ DUHD

7UDQVPLVVLRQ DUHD

'DWD /LQN 7DEOH 6WUXFWXUH
&RQVWUXFW WKH GDWD OLQN WDEOH VR WKDW HDFK QRGH DSSHDUV LQ WKH RUGHU WKDW LW
RFFXUV LQ WKH GDWD OLQN DUHD� 7KH GDWD OLQN ZLOO QRW VWDUW LQ &9�VHULHV 3/&V LI
DQ\ RI WKH QRGHV LQ WKH GDWD OLQN WDEOH DUH LQ WKH LQFRUUHFW ORFDWLRQ�

&RUUHFW WDEOH
'DWD OLQN ,QFRUUHFW WDEOH

1XPEHU RI QRGHV ���

1RGH � VHWWLQJV

1RGH �
WUDQVPLVVLRQ DUHD

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH �
WUDQVPLVVLRQ DUHD

1RGH �
WUDQVPLVVLRQ DUHD

1RGH �
WUDQVPLVVLRQ DUHD

1RGH �
WUDQVPLVVLRQ DUHD

1XPEHU RI QRGHV ���

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RGH � VHWWLQJV

1RWH 7KH ORFDWLRQV IRU QRGHV � DQG � KDYH EHHQ UHYHUVHG LQ WKH LQFRUUHFW
WDEOH�

$UHD 8VDJH DQG (UURUV 6HFWLRQ ���



��

2WKHU 3UHFDXWLRQV
6RPH 6ODYHV ZLOO SDUWLFLSDWH RQO\ LQ WKH ILUVW GDWD OLQN WKDW LV VWDUWHG LI WKH\ DUH
VSHFLILHG LQ WKH GDWD OLQN WDEOHV RI PRUH WKDQ RQH 0DVWHU�

2WKHU 0DVWHUV FDQQRW EH LQFOXGHG LQ WKH GDWD OLQN WDEOH�

'DWD OLQN WDEOHV WKDW LQFOXGH '0 ���� WKURXJK '0 ���� FDQQRW EH VHW LQ
0RGXOHV RWKHU WKDQ WKH &���+6�617��� :KHQ '0 ���� WKURXJK '0 ����
DUH LQFOXGHG LQ WKH GDWD OLQN� D &���+6�617�� PXVW EH WKH 0DVWHU DQG WKH
GDWD OLQN WDEOH PXVW EH VHW LQ WKH &���+6�617���

��� (UURU DQG 5XQ )ODJV
7KH 3/&·V 65 DUHD SURYLGHV HUURU DQG UXQ IODJV IRU WKH GDWD OLQN� 7KH ZRUGV
DQG IODJ ELWV DUH DV VKRZQ EHORZ�

&����+�&����+
:G ��� ��

ORRS �

��

ORRS �

/RRS � :G ���

/RRS �
6:���

21 ���

2)) ���

:G ��� :G ��� :G ���

:G ��� :G ��� :G ��� :G ���

:G ��� :G ��� :G ��� :G ���
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��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

(UURU IODJV

3/& UXQ IODJV

:RUGV ��� WKURXJK ��� FRQVWLWXWH D 65 DUHD IRU GDWD OLQNV� UHJDUGOHVV RI WKH
VHWWLQJ RI 6:�� LQ WKH GXSOH[ V\VWHP RI &����+� 7KH GDWD OLQN LQ SURFHVV IODJ
LV QRW SURYLGHG LQ WKH &����+ GXSOH[ V\VWHP�

(UURU DQG 5XQ )ODJV 6HFWLRQ ���



��

&���
:G �� ��

'DWD OLQN
LQ SURFHVV

IODJ

6:���
21 ���

2)) ���

:G �� :G �� :G �� :G ��

:G �� :G �� :G �� :G ��

��

��
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��

��

��

��

��

��

��

��

��

��

��

(UURU IODJV

3/& UXQ IODJV

(UURU DQG 5XQ )ODJV 6HFWLRQ ���
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&���+�&���+6
:G ��� ��

ORRS �

��

ORRS �

:G ��� :G ��� :G ��� :G ���

:G ��� :G ��� :G ��� :G ���

��

��
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��

��

��

��

��

��

��

��

��

(UURU IODJV

3/& UXQ IODJV

/RRS �

/RRS �

(UURU DQG 3/& UXQ IODJV DUH YDOLG RQO\ ZKHQ WKH GDWD OLQN LQ SURFHVV IODJ LV
21� ,I WKH HUURU IODJ WXUQV 21 UHSHDWHGO\� LW PD\ EH QHFHVVDU\ WR FKHFN WKH
V\VWHP VHWWLQJV IRU HUURUV�

��� )RUPDW RI 'DWD /LQN 0HVVDJHV
7KH IRUPDW RI GDWD OLQN PHVVDJHV ORRNV YHU\ PXFK OLNH WKDW RI GDWDJUDPV�
0HVVDJHV DUH FRPSRVHG RI D ���E\WH KHDGHU� DQG D GDWD DUHD ZLWK D PHV�
VDJH OHQJWK GHWHUPLQHG E\ WKH QXPEHU RI VODYH QRGHV�

'DWD OLQN GDWD

�� E\WHV 0HVVDJH �OHQJWK LV GHWHUPLQHG E\ WKH QXPEHU RI VODYHV�

+HDGHU

)RUPDW RI 'DWD /LQN 0HVVDJHV 6HFWLRQ ���



��

����� 'DWD /LQN 6HWWLQJ &RPPDQG
7KH GDWD OLQN VHWWLQJV DUH VHQW IURP WKH PDVWHU QRGH WR DOO VODYH QRGHV VLPXO�
WDQHRXVO\� 7KLV LQFOXGHV GDWD IURP GDWD OLQN VHWWLQJ WDEOH ZKLFK XVHG WR LQLWLDO
WKH GDWD OLQN� 1R UHVSRQVH LV UHWXUQHG� 1RWH WKDW WKLV FRPPDQG IRUPDW LV VLP�
LODU WR WKH UHVSRQVH IRUPDW RI WKH GDWD OLQN VHWWLQJ WDEOH UHDG FRPPDQG�

(UURU 0RGH $ODUP (UURU 0RGH (UURU 0RGH (UURU 0RGH

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

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

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

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

6WDWXV ��

6WDWXV ��

6WDWXV ��

6WDWXV ��

�� 1RUPDO
�� (UURU

(UURU 0RGH $ODUP

�� 6WRS
�� 5XQ

�� 1RUPDO
�� $ODUP

$ODUP $ODUP $ODUP���

6XEKHDGHU
FRGH

1XPEHU
RI QRGHV

1XPEHU RI /5 ZRUGV

1XPEHU RI ZRUGV RWKHU WKDQ /5

��� WR ��( � WR �� � WR ��

���� ,5
���� +5
���� '0

'DWD IRU � QRGH

� WR ��

6WDUW /5
FKDQQHO

2WKHU VWDUW
FKDQQHO

6SHFLILFDWLRQ IRU DUHD
RWKHU WKDQ /5

'DWD UHSHDWHG IRU HDFK QRGH
��� QRGHV PD[LPXP�

1RGH
DGGUHVV

6WDWXV � 6WDWXV � 6WDWXV � 6WDWXV �

'HOD\
WLPH

1RWHV �� 6WDWXVHV � WKURXJK � DUH LQ WKH VDPH RUGHU DV WKH GDWD OLQN
WDEOH�

�� 7KLV FRPPDQG LV WUDQVPLWWHG WR DOO QRGHV VLPXOWDQHRXVO\�

����� 'DWD /LQN 6WDWXV &RPPDQG
7KH GDWD OLQN VWDWXV LV VHQW IURP WKH PDVWHU QRGH WR DOO VODYH QRGHV VLPXOWD�
QHRXVO\� 7KLV LQFOXGHV WKH VWDWXV RI WKH GDWD OLQN� 1R UHVSRQVH LV UHWXUQHG�
1RWH WKDW WKLV FRPPDQG IRUPDW LV VLPLODU WR WKH UHVSRQVH IRUPDW RI WKH GDWD
OLQN VWDWXV UHDG�

)RUPDW RI 'DWD /LQN 0HVVDJHV 6HFWLRQ ���



��

(UURU 0RGH $ODUP (UURU 0RGH (UURU 0RGH (UURU 0RGH

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

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

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

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

6WDWXV ��

6WDWXV ��

6WDWXV ��

6WDWXV ��

�� 1RUPDO
�� (UURU

(UURU 0RGH $ODUP

�� 6WRS
�� 5XQ

�� 1RUPDO
�� $ODUP

$ODUP $ODUP $ODUP���

6XEKHDGHU
FRGH

6WDWXV � 6WDWXV � 6WDWXV � 6WDWXV �

1RWH 6WDWXVHV � WKURXJK � DUH LQ WKH VDPH RUGHU DV WKH GDWD OLQN VHWWLQJ
WDEOH�

����� 'DWD /LQN 'DWD 7UDQVPLVVLRQ
7KH GDWD OLQN GDWD WUDQVPLVVLRQ FRPPDQG LQVWUXFWV WKH VODYH QRGHV WR VHQG
GDWD� 7KH FRPPDQG LV WUDQVPLWWHG WR DOO QRGHV VLPXOWDQHRXVO\� 1R UHVSRQVH
LV UHWXUQHG�

1XPEHU RI E\WHV �/5�

1XPEHU RI E\WHV �RWKHU WKDQ /5�

'DWD �/5�

��� WR ��( � WR �� E\WHV � WR ��� E\WHV

���

6XEKHDGHU
FRGH

'DWD
OLQN
PRGH

0DVWHU
QRGH
DGGUHVV

6HWWLQJ
WDEOH
RUGHU

'DWD �RWKHU WKDQ /5�

'�'�

�� 1RUPDO
�� $ODUP

�� 6WRS
�� 5XQ

��� WR ��)
�� WR ���

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

� F\FOH �7�  7L [ 3 � 7G

7L� 'DWD WUDQVPLVVLRQ GHOD\ WLPH �VHW E\ ',3 VZLWFK 6:��

3� 1XPEHU RI VODYH QRGHV

7G� 'HOD\ WLPH RI WKH QHWZRUN

'DWD OLQN WUDQVPLVVLRQ DQG WKH 3/& FDOFXODWLRQV DUH QRW SHUIRUPHG LQ WKH
VDPH WLPH� 7KH WLPLQJ IRU WKHVH SURFHVVHV LV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

'DWD /LQN 7UDQVPLVVLRQ 7LPHV 6HFWLRQ ���



��

&���+�&���+6�&����
&����+ 'XSOH[

&DOFXODWLRQ &DOFXODWLRQ &DOFXODWLRQ &DOFXODWLRQ3/&

,�� SURFHVVLQJ

7UDQVPLVVLRQ

� F\FOH WLPH

� F\FOH

&����+�&����+ 6LPSOH[

3/&

,�� SURFHVVLQJ

7UDQVPLVVLRQ

� F\FOH WLPH

� F\FOH

7 7 7 7
7  � PV

&DOFXODWLRQ

0RXQWLQJ &RQGLWLRQ

2QH 6<60$& 1(7

7

7ZR 6<60$& 1(7

7ZR 6<60$& /,1.

2QH 6<60$& 1(7 DQG
RQH 6<60$& /,1.

� PV

�� PV

7KH VKDGHG DUHD LQGLFDWHV GDWD H[FKDQJH WLPLQJ EHWZHHQ D 3/& DQG WKH
6<60$& 1(7 /LQN 0RGXOH·V EXIIHU PHPRU\� ,I GDWDJUDP VHUYLFH LV
UHTXHVWHG DW WKH VDPH WLPH� RQO\ RQH QRGH·V GDWD LV H[FKDQJHG DW D WLPH �LQ
WKH RUGHU RI HQWU\��

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

'DWD /LQN 7UDQVPLVVLRQ 7LPHV 6HFWLRQ ���



��

6(&7,21 �
7URXEOHVKRRWLQJ

��� $XWRPDWLF %DFN /RRS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1RGH %\SDVV ZLWK /RFDO 3RZHU 6XSSO\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD 7UDQVIHU 7HVW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

,QWURGXFWLRQ
7KH 6<60$& 1(7 /LQN 0RGXOH DQG WKH 6<60$& 1(7 ORFDO DUHD QHWZRUN
KDYH IHDWXUHV ZKLFK ORFDWH DQG UHGXFH WKH LPSDFW RI V\VWHP HUURUV� 7KLV VHF�
WLRQ GHVFULEHV WKHVH IHDWXUHV DQG SURYLGHV JXLGHOLQHV IRU WURXEOHVKRRWLQJ WKH
6<60$& 1(7 /LQN 0RGXOH�

��� $XWRPDWLF %DFN /RRS
7KH DXWRPDWLF EDFN ORRS IXQFWLRQ DOORZV WKH QHWZRUN ORRS WR FRQWLQXH RSHUDW�
LQJ ZKHQ D QRGH LV QRW RSHUDWLQJ RU WKHUH LV D EUHDN LQ WKH RSWLFDO ILEHU FDE�
OLQJ� 7KH EDFN ORRS SDWK LV QRW XVHG XQOHVV WKH QRUPDO SDWK LV GLVUXSWHG� ,I
WKH QRUPDO SDWK LV GLVUXSWHG� WKH EDFN ORRS IXQFWLRQ DXWRPDWLFDOO\ UHYHUVHV
WKH GLUHFWLRQ RI WKH GDWD WUDQVPLVVLRQ LQ WKH QRGHV RQ HLWKHU VLGH RI WKH IDXOW
VR WKDW DOO RWKHU IXQFWLRQLQJ GHYLFHV RQ WKH QHWZRUN ORRS FDQ FRQWLQXH WR VHQG
DQG UHFHLYH PHVVDJHV� 7KH EDFN ORRS RSHUDWHV DV GHVFULEHG LQ WKH IROORZLQJ
GLDJUDPV�

���

���

���

���

���

���

���

�� 1RUPDO RSHUDWLRQ

�� 1RUPDO DQG EDFN ORRSV DUH EURNHQ

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

��� 0RGH �� QRUPDO

�� 1RGH FRQQHFWLRQV VWDUWLQJ
IURP WKH EDFN ORRS

���

/LQH 6HUYHU

%DFN ORRS

1RUPDO ORRS

���

���

���
���

���

���

���

��� ���

�� 2QO\ WKH QRUPDO ORRS LV EURNHQ

�� 2QO\ WKH EDFN ORRS LV EURNHQ

���

���

���

,W LV UHFRPPHQGHG WR XVH RQH RI WKH IROORZLQJ PHWKRGV WR YHULI\ WKDW WKH RSWL�
FDO ILEHU FRQQHFWLRQV DUH QRUPDO ZKHQ D EUHDN KDV RFFXUUHG DW RQH SRLQW LQ
WKH ORRS�

&����617���9� 8VH WKH /$1 VWDWXV FRPPDQG �5($' 67$786 ��� IURP D KRVW FRPSXWHU �16%��

&���+6�617�� 8VH WKH /$1 VWDWXV FRPPDQG �5($' 67$786 ��� IURP D KRVW FRPSXWHU �16%��

&KHFN WKH ORRS FRQGLWLRQ RI $X[LOLDU\ $UHD ZRUG $����

$XWRPDWLF %DFN /RRS 6HFWLRQ ���



��

��� 1RGH %\SDVV ZLWK /RFDO 3RZHU 6XSSO\
$OO 6<60$& 1(7 FRPSRQHQWV FDQ EH FRQQHFWHG WR DQ H[WHUQDO SRZHU VXS�
SO\ IURP WKH &1� SRUW� 7KLV IHDWXUH DOORZV LQGLYLGXDO QRGHV WR FRQWLQXH SDVV�
LQJ PHVVDJHV HYHQ LI WKH PDLQ SRZHU VXSSO\ WR WKH GHYLFH LV WXUQHG 2)) RU
GLVFRQQHFWHG� 7KLV QRGH E\SDVV RSHUDWHV DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

/LQH 6HUYHU

'RZQVWUHDP 8SVWUHDP

RSWLFDO ILEHU &DEOH

6WDQGDUG QRGH

6/�

%6' 15'

6/�

16' %5'

%6'
15'

16'
%5'

6/�

6/�
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�
�
�

�
�
�
�

&1�

%6'
15'

16'
%5'

6/�

6/�

&1�

%6'
15'

16'
%5'

6/�

6/�

�
�
�
�

&1�

%6'
15'

16'
%5'

6/�

6/�

�
�
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�

&1�

3RZHU

VXSSO\

3RZHU

VXSSO\

3RZHU

VXSSO\

3RZHU

VXSSO\

%DFN ORRS1RUPDO ORRS

�

ï

�

ï

�

ï

�

ï

�

ï

�

ï

�

ï
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ï

6WDQGDUG QRGH

6WDQGDUG QRGH

6WDQGDUG QRGH

1RGH %\SDVV ZLWK /RFDO 3RZHU 6XSSO\ 6HFWLRQ ���
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��� 'DWD 7UDQVIHU 7HVW
7KH 6<60$& 1(7 /LQN 0RGXOH FDQ EH VHW WR SHUIRUP D GDWD WUDQVIHU WHVW E\
VHWWLQJ SLQ � RI ',3 6:� WR WKH 21 SRVLWLRQ �IRU WKH &���+6�617��� SLQ � RI
',3 6:��� 7KH 3/& SHUIRUPLQJ WKH WHVW PXVW EH LQ WKH 352*5$0 PRGH�
7KH 3/& EHLQJ WHVWHG FDQ EH LQ DQ\ RI WKH WKUHH PRGHV� 1R GDWD PD\ EH
WUDQVIHUUHG ZKLOH WKLV WHVW LV RSHUDWLQJ� 7KH WHVW LV UHSHDWHG DV ORQJ DV WKH
WHVW VZLWFK� SLQ � 6:�� LV 21�

7KH WHVW ZRUGV DUH ORFDWHG LQ WKH ,5 DUHD� EXW WKH ZRUGV XVHG GLIIHU GHSHQG�
LQJ RQ WKH PRGHO RI 3/& EHLQJ WHVWHG�

&���

:G ��� ��

&����+
&����+

&���+

:G ���� ���:G ��� ��

3/& 0RGHO

7HVW :RUGV

&���+6

:G ���� ���

7KH WHVW GDWD VHQW WR WKHVH ZRUGV LV VKRZQ EHORZ�

5HFHLYLQJ QRGH DGGUHVV 3RUW QXPEHU

� 1HWZRUN QXPEHU

7HVW ZRUG Q

7HVW ZRUG Q��

��� WR ��( �� WR ����
16%� ��
168� �� RU ��

��� WR ���
:KHQ WKH QHWZRUN QXPEHU LV ����
WKH VSHFLILHG QRGHV RI WKH LQWHUQDO
RZQ QHWZRUN DUH WHVWHG�
&����617���9��
:KHQ 6: � SLQ � LV 2))� WKH QHW�
ZRUN QXPEHU LV IL[HG DW ����
&���+6�617���
:KHQ 6: � SLQ � LV 2))� WKH QHW�
ZRUN QXPEHU LV IL[HG DW ����

�� ��
(UURU IODJ

�� ��

3HUIRUPLQJ WKH 7HVW
7KH WHVW SURFHGXUH LV GHVFULEHG LQ WKH IROORZLQJ VWHSV�

�� 6HW WKH 3/& SHUIRUPLQJ WKH WHVW WR 352*5$0� 7KH 3/&V EHLQJ WHVWHG
PD\ EH LQ DQ\ RI LWV WKUHH PRGHV�

�� 6HW WKH QRGH DGGUHVV RI WKH ILUVW QRGH WR EH WHVWHG�

�� 7XUQ 21 WKH WHVW VZLWFK �&����617���9�� 6:� SLQ � DQG IRU &���+6�
617��� 6:� SLQ �� RI WKH QRGH EHLQJ WHVWHG� 7KH WHVW ZLOO EH UHSHDWHG
XQWLO WKLV VZLWFK LV WXUQHG 2))�

�� &KDQJH WKH QRGH DGGUHVV LI LW LV GHVLUHG WR WHVW DQRWKHU QRGH�

�� 7XUQ WKH WHVW VZLWFK 2))�

'DWD 7UDQVIHU 7HVW 6HFWLRQ ���



���

7HVW 5HVXOW &RQILUPDWLRQ
7KH UHVXOWV RI WKH WHVW DUH VKRZQ YLD WKH XVH RI WKH /(' LQGLFDWRUV DQG DUH
UHWDLQHG LQ WKH ,5 DUHD�

/(' ,QGLFDWRUV

)RU HDFK QRGH� WKH UHVXOWV RI WKH WHVW DUH VKRZQ LQ WKH (5525 /(' LQGLFDWRU
IRU WKH JLYHQ QRGH�

581
(55
,16
1&'
6'

3�6

/1.
%&'
5'

&���+6�617��

581
3�6
1&'
%&'
;07
(55

&����617���9�

/,1.

/LW� 7HVW HUURU
8QOLW� 7HVW QRUPDO

7HVW UHVXOW LQGLFDWRU ODPS

,I DQ HUURU LV HQFRXQWHUHG� WKH (5525 LQGLFDWRU RQ WKH 6<60$& 1(7 /LQN
0RGXOH·V IURQW SDQHO ZLOO EH OLW� 7KH UHVXOWV DUH FRQWDLQHG LQ WKH ,5 PHPRU\
DUHD DV IROORZV� ,I DQ\ HUURUV DUH HQFRXQWHUHG� ILUVW UHFRQILUP WKDW ERWK QRGHV
ZHUH UHDG\ IRU WHVWLQJ�

,5 $UHD

7KH GDWD LV WUDQVIHUUHG LQ WKH IROORZLQJ ZD\� IRU WKH 6<60$& &��� IURP
ZRUG ��� IRU 6<60$& &����+ DQG &����+ IURP ZRUG ���� IRU WKH 6<60$&
&���+ IURP ZRUG ��� DQG IRU WKH 6<60$& &���+6 IURP ZRUG ����

'HVWLQDWLRQ QRGH DGGUHVV 3RUW QXPEHU

� 1HWZRUN QXPEHU

:G ������������� /RFDO QRGH DGGUHVV /RFDO QRGH VWDWXV

1XPEHU RI WHVWV

1XPEHU RI HUURUV



:G �������������

:G �������������

:G �������������

:G �������������

7KH HUURU IODJ WXUQV 21 ��� ZKHQ WKH SRUW QXPEHU� 16%�168 VHWWLQJ� QHWZRUN QXPEHU� RU
WKH GHVWLQDWLRQ QRGH DGGUHVV LV QRW VHW SURSHUO\�

&DXWLRQ ,I GDWD LV ZULWWHQ WR WKH ,5 ZRUGV GXULQJ WKH WHVW� WKH WHVW UHVXOW
GDWD LV ORVW�

'DWD 7UDQVIHU 7HVW 6HFWLRQ ���



���

7KH WUDQVPLWWLQJ QRGH DGGUHVV RI WKH UHVXOWV DERYH KDV LWV � ELWV DVVLJQHG DV
IROORZV� %LW �� DSSOLHV RQO\ LI D &HQWUDO 3RZHU 6XSSO\ 0RGXOH LV FRQQHFWHG�

�� 'DWD FDQ EH UHFHLYHG�

�
%DFN ORRS
FRQGLWLRQ

� � 1RUPDO� � � �
� � /RZHU EDFNORRS LQ XVH� � � �
� � 8SSHU EDFNORRS LQ XVH� � � �
� � /RRS HUURU� � � �

&HQWUDO
SRZHU
VXSSO\

�� &HQWUDO SRZHU VXSSO\ FRQQHFWHG

� � 5(& �

�� �� �� �� �� �� �� ��

7KH IROORZLQJ HUURUV DUH SRVVLEOH�

�� 1R UHVSRQVH ZLWKLQ � VHFRQG�

�� 7UDQVPLWWHG DQG UHFHLYHG GDWD LV QRW LGHQWLFDO� 5HIHU WR WKH 7HVW FRP�
PDQG LQ ��� &RPPDQG DQG 5HVSRQVH )RUPDWV�

�� 1RGH DGGUHVV HUURU�

�� 7UDQVPLWWLQJ QRGH QRW LQ 3URJUDP PRGH�

1RWH 7KH GHIDXOW YDOXH IRU WKH UHVSRQVH ZDLWLQJ WLPH LV � VHFRQG� $ GLIIHU�
HQW WLPH PD\ EH VSHFLILHG DV IROORZV�

$GGUHVV
������ ����
6HJPHQW� RIIVHW

� E\WHV
WLPH
/ +

�� PV XQLWV� ������� PV PD[LPXP

,I D 6<60$& 1(7 /LQN 0RGXOH LV IRXQG WR EH GHIHFWLYH� FKHFN ILUVW IRU D
IDXOW\ FRQWDFW� 5HPRYH WKH 0RGXOH DQG ZLSH WKH FRQQHFWLQJ SLQV ZLWK D FRW�
WRQ FORWK PRLVWHQHG ZLWK LQGXVWULDO DOFRKRO� :KHQ UHPRXQWLQJ PDNH VXUH WKDW
WKH 0RGXOH LV PRXQWHG VHFXUHO\ DQG WKDW WKH PRXQWLQJ VFUHZV DUH QRW ORRVH�
7KH FRQQHFWLQJ FDEOHV PXVW DOVR EH VHFXUHO\ FRQQHFWHG�

��� (UURU 7DEOHV
(UURU 3RVVLEOH &DXVH &RUUHFWLRQ

581 LQGLFDWRU
GRHV QRW OLJKW

6<60$& 1(7 /LQN 0RGXOH LV
QRW PRXQWHG VHFXUHO\

&KHFN FRQQHFWLRQ DQG PRXQW
VHFXUHO\

3RZHU QRW EHLQJ VXSSOLHG SURS�
HUO\

6XSSO\ SURSHU YROWDJH

6<60$& 1(7 /LQN 0RG�
XOH LV GHIHFWLYH

5HSODFH 6<60$& 1(7 /LQN
0RGXOH

1&' LQGLFDWRU GRHV
QRW OLJKW
�%&' LQGLFDWRU OLJKWV�

8SSHU RSWLFDO ILEHU FDEOH LV FXW 5HSODFH FDEOH

8SSHU QRGH KDV DQ HUURU 5HSODFH WKH GHIHFWLYH 0RGXOH

%&' LQGLFDWRU GRHV
QRW OLJKW
�1&' LQGLFDWRU OLJKW�

/RZHU RSWLFDO ILEHU FDEOH LV FXW 5HSODFH FDEOH

/RZHU QRGH KDV DQ HUURU 5HSODFH WKH GHIHFWLYH 0RGXOH

1&' DQG %&'
LQGLFDWRUV GR QRW OLJKW

/LQH VHUYHU SRZHU LV QRW
EHLQJ VXSSOLHG SURSHUO\
/RZ SRZHU YROWDJH

6XSSO\ SURSHU YROWDJH

2SWLFDO�ILEHU FDEOH LV FXW LQ DW
OHDVW � SODFHV

5HSODFH FDEOH

(UURU 7DEOHV 6HFWLRQ ���



���

'DWD /LQN 6\VWHP (UURUV

(UURU 3RVVLEOH &DXVH &RUUHFWLRQ

6ODYH HUURU IODJ LV
21 �DODUP�

7KH 0DVWHU LV QRW DEOH WR UHFHLYH
GDWD VHQW LQ RQH F\FOH WLPH�

'LYLGH WKH 6ODYH·V GDWD

6XIILFLHQW WLPH LV QRW DOORZHG WR
H[FKDQJH GDWD ZLWK 3/&�

,QFUHDVH WKH GDWD OLQN
FRPPXQLFDWLRQ WLPH

6ODYH SRZHU VXSSO\ LV RII�
FDEOH LV FXW� HWF�

&KHFN 6ODYH SRZHU VXSSO\�
FRQQHFWLRQV� HWF�

'DWD OLQN RSHUDWLRQ
IODJ LV 2))

0DVWHU LV VWRSSHG 5HVHW WKH V\VWHP

0DVWHU SRZHU VXSSO\ LV RII 6XSSO\ SRZHU WR 0DVWHU

(UURU 7DEOHV 6HFWLRQ ���



���

$SSHQGL[ $
6WDQGDUG 0RGHOV

+�3&) 2SWLFDO�)LEHU
&DEOH IRU &���+6�
617�� RQO\

/LQH 6HUYHU 6�����/68�����(

1HWZRUN 6XSSRUW %RDUG
DQG VRIWZDUH

6�����16%���(

6<60$& 1(7 /LQN
0RGXOH IRU &����
&����+� &����+

&����617���9�

1HWZRUN 6HUYLFH 0RGXOH

1HWZRUN %ULGJH 6�����168*����(

1DPH 0RGHO

1HWZRUN 6XSSRUW %RDUG
IRU ),7

),7���,)���

2SWLFDO�)LEHU &DEOH
&RQQHFWRUV

6�����&2&+��0

6�����168$����(

6<60$& 1(7 /LQN 0RG�
XOH IRU &���+�&���+6

&���+6�617��

6�����&2&)����

6�����&2&)��0

6�����&2&)��)

6�����+&
�6HH QRWH��

%XV &RQQHFWRU :KHQ XVLQJ
RQH 6<60$&
1(7 /LQN
0RGXOH

:KHQ XVLQJ
WZR 6<60$&
1(7 /LQN 0RG�
XOHV

&���+�&(���

&���+�&(���

1RWH 7KH ODVW ILYH FKDUDFWHUV LQ WKH PRGHO QXPEHU YDU\ GHSHQGLQJ RQ W\SH
DQG VL]H RI FDEOH�



���

$SSHQGL[ %
6SHFLILFDWLRQV

,WHP

6SHFLILFDWLRQ

&RPPXQLFDWLRQ 0HGLXP

'DWD 7UDQVPLVVLRQ 5DWH

7UDQVPLVVLRQ /LQHV

1XPEHU RI 1RGHV

,QWHUYDO %HWZHHQ 1RGHV

0HVVDJH /HQJWK

7UDQVIHU %XIIHU &DSDFLW\

5HFHSWLRQ %XIIHU &DSDFLW\

5$6 )XQFWLRQ

6SHFLILFDWLRQV

7RNHQ 5LQJ �1� 1 FRPPXQLFDWLRQ�

0DQFKHVWHU &RGH ï %DVHEDQG

�0 ELWV�V

��&RQGXFWRU 2SWLFDO�)LEHU &DEOH
�3ODVWLF�&ODG� &U\VWDO &RUH� &RUH GLD� ��� mP

��� PD[LPXP

� NP PD[LPXP �� NP PD[� ZKHQ D UHSHDWHU LV XVHG� �VHH QRWH�

�. E\WHV PD[LPXP

� PHVVDJH

�� PHVVDJHV

�� $XWRPDWLF EDFN ORRS �DXWRPDWLF UHOHDVH
�� 1RGH E\SDVV �E\ &HQWUDO 3RZHU 6XSSO\�
�� 6HOI�GLDJQRVLV IXQFWLRQ �E\ WHVW PRGH IXQFWLRQ�
�� (UURU GHWHFWLRQ &5& ï &&,77 JHQHUDWLQJ IXQFWLRQ
 ;�� � ;�� � ;� � �

1RWH 6HWWLQJV RI WKH /LQH 6HUYHU PXVW EH FKDQJHG WR H[WHQG WKH GLVWDQFH EHWZHHQ QRGHV� 5HIHU WR WKH UHOHYDQW
/LQH 6HUYHU GRFXPHQWDWLRQ IRU GHWDLOV�

� 2SWLFDO )LEHU &DEOH

0RGHO $SSOLFDEOH QRGH

6�����+&

&DQ EH XVHG
WR FRQQHFW DQ\
QRGHV�

7\SH �&RQWHQW�

/

& 1R SRZHU OLQH
�&DEOH ZLWKRXW
SRZHU OLQH�

3RZHU OLQH
FRPSRVLWH
FDEOH

&RORU

%ODFN

2 2UDQJH

%

���

���

���

���

���

&DEOH OHQJWK

�� P

�� P

��� P

��� P

���� P



$SSHQGL[ %6SHFLILFDWLRQV

���

� 2SWLFDO &RQQHFWRU

0RGHO $SSOLFDEOH QRGH1XPEHU UHTXLUHG

6�����&2&+��0
� 3/& LQFOXGHG

� 3/& UHTXLUHG IRU HDFK QRGH

6<60$& 1(7 /LQN 0RGXOH
�&����617����9��9��9��9��
/LQH 6HUYHU �6�����/68���9��
/RFDO %ULGJH �6�����168*����
168 �6�����168$�����
16% IRU 3&�$7 �6�����16%���
16% IRU ),7�� �),7���,)����

6�����&2&)���� � 3/& LQFOXGHG
� 3/& UHTXLUHG IRU HDFK QRGH

2QO\ IRU 0RGHO &���+6�617��

6�����&2&)��0 )RU FDEOH MXQFWLRQ
� 3/& UHTXLUHG SHU MXQFWLRQ

6�����&2&)��)



���

*ORVVDU\

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

EDXG UDWH 7UDQVIHU VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHP PHDVXUHG LQ ELWV SHU VHFRQG�
)RU H[DPSOH� DQ RSWLFDO VHQVRUPLJKW EH FRQILJXUHG WR VHQG LWV LQIRUPDWLRQ WR WKH
),7 DW ���� EDXG� ,W LV LPSRUWDQW IRU ERWK RI WKH GHYLFHV WR EH VHW WR WKH VDPHEDXG
UDWH�

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

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

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

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

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

GDWD DUHD $QDUHD LQ WKH3/&·VPHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD� H�J��
WKH /5 DUHD LV GHVLJQHG WR KROG FRPPRQ GDWD LQ D 3/& /LQN 6\VWHP�

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

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

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

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

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

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



*ORVVDU\

���

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

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

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

0RGXOH ,Q 20521 3/& WHUPLQRORJ\� WKH ZRUG 0RGXOH LV FDSLWDOL]HG WR LQGLFDWH DQ\
SURGXFW VROG IRU D3/&6\VWHP� 7KRXJKPRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG
ZLWK WKH ZRUG 0RGXOH� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D FRO�
OHFWLYH VHQVH DV D 0RGXOH� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV ZRUG
FOHDU�

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

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

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

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

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

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

V\VWHP FRQILJXUDWLRQ 7KH DUUDQJHPHQW LQ ZKLFK0RGXOHV LQ D 6\VWHP DUH FRQQHFWHG� 7KLV WHUP UHIHUV
WR WKH FRQFHSWXDO DUUDQJHPHQW DQG ZLULQJ WRJHWKHU RI DOO WKH GHYLFHV QHHGHG WR
FRPSULVH WKH 6\VWHP� ,Q 20521 WHUPLQRORJ\� V\VWHP FRQILJXUDWLRQ LV XVHG WR
GHVFULEH WKH DUUDQJHPHQW DQG FRQQHFWLRQ RI WKH 0RGXOHV FRPSULVLQJ D &RQWURO
6\VWHP WKDW LQFOXGHV RQH RU PRUH 3/&V�

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

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

,%0 3&�;7 RU $7� RU
FRPSDWLEOHV
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$ %
$XWRPDWLF %DFN /RRS� ��

%,26� ��

&
&���+6�617��� �
%DFN 3DQHO� �
%DFN 3DQHO ',3 6ZLWFK VHWWLQJV� ��
)URQW 3DQHO ',3 6ZLWFK 6HWWLQJV� �
/(' ,QGLFDWRUV� �
1RGH $GGUHVV FDOFXODWLRQV� �

&����617���9�� �
%DFN 3DQHO� �
%DFN 3DQHO ',3 6ZLWFK 6HWWLQJV� �
)URQW 3DQHO ',3 6ZLWFK 6HWWLQJV� �
/(' ,QGLFDWRUV� �

&DEOLQJ� ��

&HQWHU )HHGHU
&���+�$36��� ��
&���+�$36��� ��

&RPPDQG DQG 5HVSRQVH )RUPDWV� ��
'DWD
'DWD 5HFHLYH� ��
'DWD 6HQG� ��

'DWD /LQN
'DWD /LQN 6HWWLQJ 7DEOH *HQHUDWLRQ� ��
'DWD /LQN 6HWWLQJ 7DEOH 5HDG� ��
'DWD /LQN 6WDUW� ��
'DWD /LQN 6WDWXV 5HDG� ��
'DWD /LQN 6WRS� ��

(UURU
(UURU 5HDG� ��
8QGHILQHG &RPPDQG (UURU �5HVSRQVH 2QO\�� ��

,�2
,�2 5HDG� ��
,�2 5HJLVWHU� ��
,�2 7DEOH *HQHUDWLRQ� ��

0HPRU\ $UHDV� ��
$5 $UHD 5HDG� &���+�&���+6�&����+�&����+ 2QO\�

��
$5 $UHD :ULWH� &���+�&���+6�&����+�&����+ 2QO\�

��
'0 $UHD 5HDG� ��
'0 $UHD :ULWH� ��
)0 $UHD :ULWH� &����+�&����+ 2QO\� ��
)0 'DWD 5HDG� &����+�&����+ 2QO\� ��
)0 ,QGH[ 5HDG� &����+�&����+ 2QO\� ��
+5 $UHD 5HDG� ��
+5 $UHD :ULWH� ��
,5 $UHD 5HDG� ��
,5 $UHD :ULWH� ��
/5 $UHD 5HDG� ��
/5 $UHD :ULWH� ��
39 $UHD 5HDG� ��

39 $UHD :ULWH� ��
69 &KDQJH �� ��
69 &KDQJH �� ��
69 5HDG �� ��
69 5HDG �� ��
7& $UHD 5HDG� ��
7& $UHD :ULWH� ��

0LVF
,QLWLDOL]H� ��
7HVW� ��

1DPH
1DPH 'HOHWH� ��
1DPH 5HDG� ��
1DPH 6HW� ��

3URJUDP
3URJUDP 5HDG� ��
3URJUDP :ULWH� ��

5RXWLQJ 7DEOH
5RXWLQJ 7DEOH 5HDG� ��
5RXWLQJ 7DEOH 6HWXS� ��

6HW�5HVHW
)RUFHG 6HW�5HVHW� ��
)RUFHG 6HW�5HVHW &DQFHO� ��
0XOWLSOH )RUFHG 6HW�5HVHW �&���+�&���+6 2QO\�� ��
0XOWLSOH )RUFHG 6HW�5HVHW 6WDWXV 5HDG �&���+�&���+6

2QO\�� ��
6WDWXV
6WDWXV 5HDG� ��
6WDWXV :ULWH� ��

7LPH 6HWWLQJ �&���+�&���+6 2QO\�� ��

&RPSXWHUV 7UDQVIHUULQJ�5HFHLYLQJ 3/& 3URJUDPV� ��

&21),*�� 6RIWZDUH� ��

&RQQHFWLRQV %HWZHHQ 1HWZRUN /RRSV� ��

&38 %DVH &RQQHFWLRQ 0RGXOH
&���+�&(���� ��
&���+�&(���� ��

'
'DWD $UHDV
&�VHULHV� ��� ��
&9�VHULHV� ��� ��

'DWD )RUPDW� ��
%LQDU\ &RGH� ��
&RPPDQG )RUPDW� ��
(UURU 5HVSRQVH� ��
(UURU 5HVSRQVH 'XULQJ 3URJUDP 5HDG�:ULWH� ��
0HVVDJH )RUPDW� ��
5HVSRQVH )RUPDW� ��

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

'DWD /LQNV
$UHD 8VDJH DQG (UURUV� ��
$UHD (UURUV 2FFXUULQJ 'XULQJ 'DWD /LQNV� ��

&9�VHULHV 3/&V� ��
'DWD /LQN 7DEOHV� ��
,QWURGXFWLRQ� ��
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'DWD 7UDQVIHU 'HOD\ 7LPH� ��

'DWD 7UDQVIHU 3URFHVVLQJ 7LPH� ��

'DWD 7UDQVIHU 7HVW� ���
3HUIRUPLQJ WKH 7HVW� ���
7HVW 5HVXOWV� ���

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

'DWD 7UDQVIHUV ZLWK 3/&V DQG &RPSXWHUV� ��

'DWDJUDP 6HUYLFH $SSOLFDWLRQ� ��

',$* )XQFWLRQV� ��
(FKR %DFN 5HVSRQVH� ��
/RRS &RQVWUXFWLRQ ,QVSHFWLRQ )XQFWLRQ� ��
0HPRU\ 'XPS 5HVSRQVH� ��
0HPRU\ :ULWH 5HVSRQVH� ��
6LPXOWDQHRXV 0XOWLSOH $GGUHVV /RRS 7HVW )XQFWLRQ� ��
6WDWXV 5HDG 5HVSRQVH� ��

'LDJQRVWLF �',$*� )XQFWLRQV� 6HH ',$* )XQFWLRQV

( ,
(UURU DQG 5XQ )ODJV� ��

(UURU 7DEOHV� ���
'DWD /LQN 6\VWHP (UURUV� ���

)RUPDW RI 'DWD /LQN 0HVVDJHV� ��
'DWD /LQN 'DWD 7UDQVPLVVLRQ� ��
'DWD /LQN 6HWWLQJ &RPPDQG� ��
'DWD /LQN 6WDWXV &RPPDQG� ��

,QWHUQDO &RQILJXUDWLRQ� ��

0
0RXQWLQJ /RFDWLRQ RQ WKH 3/&·V %DFNSODQH� ��

0RXQWLQJ 3RVLWLRQ 2I WKH 1HW /LQN 0RGXOH� ��
&����+ 'XSOH[ 6\VWHP� ��
&����+ 6LPSOH[ 6\VWHP� ��
&���+�&���+6 �RQH 0RGXOH�� ��
&���+�&���+6 �WZR 0RGXOHV�� ��
&����&����+� ��

1 3
1HW /LQN 0RGXOH� 6RIWZDUH %XIIHUV� ��

1HWZRUN /LQN 0RGXOH &RPPDQGV� ��

1RGH %\SDVV ZLWK /RFDO 3RZHU 6XSSO\� ��

3/& ,QLWLDO 0RGH� &����617���9�� ��

3/& /RFDO 6HWWLQJ 3URFHGXUH� ��

3/& 6HQG�5HFHLYH &RPPDQGV� ��
&����+�&����+� ��
&���+�&���+6� ��
&���� ��

SUHFDXWLRQV� SURJUDPPLQJ� ��

3URJUDP ([DPSOH
&���+�&���+6�&����+�&����+� ��
VDPSOH WUDQVPLVVLRQ UHWU\ SURJUDP� ��

5
5(&9����� ��
DOORZDEOH VHWWLQJV� ��
&RQWURO 'DWD� ��
6HW 9DOXH� ��
&�VHULHV 'DWD $UHDV� ��
&9�VHULHV 'DWD $UHDV� ��
LQGLUHFW DGGUHVVLQJ� ��

5287(�'$7� ��

5RXWLQJ 7DEOH� ��

6 8
6(1'����� ��
DOORZDEOH VHWWLQJV� ��
&RQWURO 'DWD� ��
6HW 9DOXH� ��
&�VHULHV 'DWD $UHDV� ��
&9�VHULHV 'DWD $UHDV� ��
LQGLUHFW DGGUHVVLQJ� ��

6(1'�5(&9 &RPPDQG ([HFXWLRQ 6WDWXV� &���+�&���+6
2QO\� ��

6RIWZDUH )XQFWLRQV� ��

6<60$& 1HW 5HVHW )ODJ� ��
&���+�&���+6 2QO\� ��

6\VWHP &RQILJXUDWLRQV� ��

7UDQVIHUV %HWZHHQ 3/&·V� ��

8VLQJ WKH 1HW /LQN 0RGXOH ZLWK RWKHU /LQN 0RGXOHV� ��

:
:DWFKGRJ 7LPHU 6HWWLQJ ,QVWUXFWLRQV� ��
6HWWLQJ 7KH :DWFKGRJ 7LPH :LWK D 3/&� ��
6HWWLQJ WKH :DWFKGRJ 7LPHU :LWK DSSOLFDWLRQ &RPPDQG

IURP 2WKHU 1RGHV� ��
:DWFKGRJ 7LPHU 6HWWLQJV� ��

:RUG $OORFDWLRQ� ��
'0:RUG� ��
/5 :RUG� ��
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5HYLVLRQ +LVWRU\
&����617���9��&���+6�617��
6<60$& 1(7 /LQN 0RGXOH

2SHUDWLRQ 0DQXDO

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :����(���

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW
(�� $XJXVW ���� &���+�617��FKDQJHG WR&���+6�617�� WKURXJKRXW WKHPDQXDO�6<60$&/,1.0RGXOH

PRGHOV XSGDWHG WKURXJKRXW WKH PDQXDO� 1(7 /LQN 0RGXOH FKDQJHG WR 6<60$& 1(7 /LQN
0RGXOH WKURXJKRXW WKH PDQXDO� 6FDQ WLPH FKDQJHG WR F\FOH WLPH WKURXJKRXW WKH PDQXDO�

3DJHV �� �� 1RGH DGGUHVV QRWH UHZULWWHQ�

3DJH �� $GGLWLRQDO GHVFULSWLRQ DGGHG WR GDWD WUDQVPLVVLRQ WLPH GHOD\ VHWWLQJ� 'DWD /LQN
6ODYH�0DVWHU VHOHFWRU GHVFULSWLRQ FKDQJHG�

3DJH ��� 0LQRU FKDQJH WR 6: � VHWWLQJV� 'DWD 7UDQVIHU 'HOD\ 7LPH FRUUHFWHG� 'DWD
WUDQVPLVVLRQ WLPH GHOD\ GHVFULSWLRQ FKDQJHG�

3DJH ��� 56���� DQG RQH /RFDO 3RZHU 6XSSO\ 0RGXOH UHPRYHG IURP WKH QHWZRUN GLD�
JUDP�

3DJH ��� 1HWZRUN ORRS GLDJUDP FRUUHFWHG�

3DJH ��� &38V DGGHG WR WKH ERWWRP WDEOH�

3DJH ��� 1RWHV � DQG � DGGHG�

3DJHV ��� ��� 3DUWV QDPHV FKDQJHG DQG LQIRUPDWLRQ DGGHG

3DJH ��� 6ZLWFKHG WKH FRORU RI &1� FDEOHV LQ WKH LOOXVWUDWLRQ� &���+6�617�� FDEOLQJ
SURFHGXUH DGGHG�

3DJH ��� 'DWD 7UDQVIHU 7LPHV FRUUHFWHG�

3DJH ��� +5 PHPRU\ WDEOH FODULILHG�

3DJH ��� &���+6 DQG QRWH DGGHG WR WDEOH�

3DJH ��� %RWWRP WDEOH FRUUHFWHG�

3DJH ��� 7KH ZDWFKGRJ WLPHU VHWWLQJ UDQJH DQG FKDUDFWHULVWLFV FKDQJHG�

3DJH ��� /LVW RI SUHFDXWLRQV DGGHG�

3DJHV �� WR ��� &RQWURO 'DWD VHFWLRQV ZHUH FRUUHFWHG� 6(1'���� GHVFULSWLRQ FKDQJHG
DQG DGGHG WR�

3DJHV ��� ��� 5(&9���� GHVFULSWLRQ FKDQJHG DQG DGGHG WR�

3DJH ��� 3URJUDP H[DPSOH UHSODFHG� 6DPSOH 7UDQVPLVVLRQ 5HWU\ 3URJUDP DGGHG�

3DJHV �� WR ��� 77,0 DGGHG WR FRPPDQG IRUPDWV� &���+6 DGGHG WR WDEOHV

3DJH ��� &RUUHFWHG VWDWXV GDWD LQ WKH GLDJUDP� &���+6 DGGHG WR 3/& FRGH OLVW LQ WKH
GLDJUDP�

3DJH ��� 1RGH DGGUHVV DGGHG WR WKH WRS FRPPDQG IRUPDW�

3DJHV ��� ��� 'DWD LQ WDEOHV XSGDWHG�

3DJH ��� 'DWD /LQNV ZLWK &9�VHULHV 3/&V DGGHG�

3DJH ��� 'HOD\ WLPH DGGHG WR GDWD OLQN VHWWLQJ FRPPDQG IRUPDW�

3DJH ��� 'LDJUDP IRU &���+�&���+6�&����&����+ 'XSOH[ FRUUHFWHG�

3DJH ��� 9HULILFDWLRQ PHWKRG DGGHG�

3DJHV ��� ��� ,5 $UHD GLDJUDPV ZHUH UHGUDZQ� &���+6 DGGHG WR WDEOH� ,QGLFDWRU GLD�
JUDP FRUUHFWHG�

(��� -DQXDU\ ���� &KDQJHG 3& WR 3/& DQG 8QLW WR 0RGXOH�
3DJHV �� DQG �� � &KDQJHV WR LOOXVWUDWLRQV�
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