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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\ QRWHV RI SDUWLFXODU LQ�
WHUHVW LQ WKLV PDQXDO� $OZD\V KHHG WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

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

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

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

�� �� ���� ,QGLFDWHV WKDW WKH IROORZLQJ LQIRUPDWLRQ ZLOO EH GLVSOD\HG LQ OLVW IRUPDW�

Ë20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UH�
WULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\ IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQ�
LF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLVVLRQ 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 KLJKïTXDO�
LW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH ZLWKRXW
QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHU�
WKHOHVV� 20521 DVVXPHV QR UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\
OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG
LQ WKLV SXEOLFDWLRQ�



YLL

7$%/( 2) &217(176

6(&7,21 �
+DUGZDUH 'HVFULSWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 'HVFULSWLRQ RI $OO &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $VVHPEO\ ,QVWUXFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQQHFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
)XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2YHUYLHZ RI )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,PSOHPHQWDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDPPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6\VWHP (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDP (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RPPXQLFDWLRQ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (UURU &RGH 7UDQVIHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV
$ 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,1'(; ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
0DQXDO 5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �



L[

$ERXW WKLV 0DQXDO���

7KLV PDQXDO H[SODLQV WKH &DP 3RVLWLRQHU� D 6SHFLDO ,�2 8QLW IRU WKH &���� &����+� DQG &����+ &�VHULHV
3URJUDPPDEOH &RQWUROOHUV� 7KLV PDQXDO SURYLGHV D FRPSOHWH GHVFULSWLRQ RI WKH LQVWDOODWLRQ� VHWXS� DQG RS�
HUDWLRQ RI WKH &DP 3RVLWLRQHU�7KLV PDQXDO H[SODLQV WKH &DP 3RVLWLRQHU� D 6SHFLDO ,�2 8QLW IRU WKH &����
&����+� DQG &����+ &�VHULHV 3URJUDPPDEOH &RQWUROOHUV� 7KLV PDQXDO SURYLGHV D FRPSOHWH GHVFULSWLRQ RI
WKH LQVWDOODWLRQ� VHWXS� DQG RSHUDWLRQ RI WKH &DP 3RVLWLRQHU�

6HFWLRQ � SURYLGHV D FRPSOHWH KDUGZDUH GHVFULSWLRQ RI WKH &DP 3RVLWLRQHU� $OO SDUWV RI WKH 8QLW DUH GH�
VFULEHG� IROORZHG E\ LQVWUXFWLRQV RQ KRZ WR LQVWDOO WKH 8QLW DQG PDNH WKH SURSHU FRQQHFWLRQV WR LW�

6HFWLRQ � FRQWDLQV D IXQFWLRQDO GHVFULSWLRQ RI WKH &DP 3RVLWLRQHU� $OO IXQFWLRQV DUH GHVFULEHG� DORQJ ZLWK
LQIRUPDWLRQ RQ KRZ WKHVH IXQFWLRQV VKRXOG EH XVHG� 3& 3URJUDPPLQJ LV DOVR FRYHUHG�

6HFWLRQ � H[SODLQV KRZ WR WURXEOHVKRRW WKH &DP 3RVLWLRQHU� +DQGOLQJ RI DOO HUURUV LV FRYHUHG� 8VH WKLV
VHFWLRQ WR VROYH DQ\ SUREOHPV \RX PD\ HQFRXQWHU�
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6HFWLRQ 2YHUYLHZ
7KH &DP 3RVLWLRQHU LV D 6SHFLDO ,�2 8QLW IRU XVH ZLWK &���� &����+� DQG &����+
3URJUDPPDEOH &RQWUROOHUV �3&V�� 7KH &DP 3RVLWLRQHU DFFHSWV LQIRUPDWLRQ UHJDUG�
LQJ WKH DQJOH� VSHHG� DQG GLUHFWLRQ RI URWDWLRQ RI D PHFKDQLFDO V\VWHP YLD D 5H�
VROYHU� 7KH &DP 3RVLWLRQHU XVHV WKLV LQIRUPDWLRQ WR FRQWURO D V\VWHP DFFRUGLQJ WR
FDP GDWD VWRUHG LQ WKH &DP 3RVLWLRQHU·V LQWHUQDO PHPRU\ DQG DFFRUGLQJ WR WKH
SURJUDP UXQQLQJ RQ WKH 3&� 7KH &DP 3RVLWLRQHU KDV �� RXWSXW SRLQWV� (LJKW RI
WKHVH DUH WKURXJK WHUPLQDOV RQ WKH IURQW SDQHO RI WKH &DP 3RVLWLRQHU� DQG DOORZ
FRQWURO LQGHSHQGHQW RI WKH 3&·V VFDQ WLPH� 7KH GDWD IRU WKH UHPDLQLQJ RXWSXW
SRLQWV LV VHQW WR WKH &38 RI WKH 3& WR EH KDQGOHG E\ WKH SURJUDP� 7KH &DP 3RVL�
WLRQHU KDV LWV RZQ 581 DQG 35R*UDP PRGHV �LQGHSHQGHQW RI WKH &38 PRGH��
DQG DOVR KDV LWV RZQ VHW RI )81FWLRQV WKDW DUH FRPSOHWHO\ LQGHSHQGHQW RI WKH &38
)81FWLRQV�

�ï� 'HVFULSWLRQ RI $OO &RPSRQHQWV
)URQW 3DQHO

'LVSOD\

2SHUDWLRQ NH\V
)RU GDWD LQSXW� WHDFKLQJ� HWF�

0RGH VZLWFK
6HWV WKH PRGH WR 581 RU 35R*UDP�

5HVROYHU FRQQHFWRU
7KH 5HVROYHU FRQQHFWV KHUH�

&DP 3RVLWLRQHU RXWSXW WHUPLQDO EORFN
� SRLQWV �2XWSXWV � WKURXJK ��

287387

326�21

%$1.�2))

)XQFWLRQV

7KH /(' IRU HDFK RXWSXW LV OLW ZKHQ WKH FRUUHVSRQGLQJ
RXWSXW LV 21�

6KRZV WKH FXUUHQW DQJOH ZKHQ WKH &DP 3RVLWLRQHU LV LQ 581
PRGH� 6KRZV WKH EDQN QXPEHU RU WKH 21 DQJOH RI WKH FDP
GDWD ZKHQ WKH &DP 3RVLWLRQHU LV LQ 35R*UDP PRGH�

6KRZV WKH DFWLYH EDQN QXPEHU ZKHQ WKH &DP 3RVLWLRQHU LV LQ
581 PRGH� 6KRZV WKH RXWSXW QXPEHU RU WKH 2)) DQJOH RI WKH
FDP GDWD ZKHQ WKH &DP 3RVLWLRQHU LV LQ 35R*UDP PRGH�

1DPH
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%DFN 3DQHO

21� � � �21

2))

',3
VZLWFK

�

�

,QWHUQDO %ORFN 'LDJUDP

&����
&����+�
&����+

,�2 EXV

5HVROYHU

&RQQHFWRU

&DP 3RVLWLRQHU

,QWHUIDFH
FLUFXLW
&RPPRQ
PHPRU\

5�' &RQYHUWHU

&RQWURO *DWH
$UUD\

038

:RUN 0HPRU\

2XWSXW ,Q�
WHUIDFH

2XWSXW

6\VWHP
PHPRU\

((3520

$QJOH�RXWSXW
/(' LQGLFDWRU

2SHUDWLRQ
VZLWFK

7HUPLQDO EORFN
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�ï� $VVHPEO\ ,QVWUXFWLRQV
7KH &DP 3RVLWLRQHU UHDGV LQ GDWD DERXW WKH DQJOH� VSHHG� DQG GLUHFWLRQ RI URWDWLRQ
RI D PHFKDQLFDO V\VWHP YLD D 5HVROYHU� 7KH &DP 3RVLWLRQHU XVHV WKLV LQSXW WR
VHQG 21�2)) VLJQDOV WR WKH FRQWUROOHG V\VWHP DFFRUGLQJ WR WKH GDWD UHJLVWHUHG LQ
WKH LQWHUQDO PHPRU\ RI WKH &DP 3RVLWLRQHU�

6HQVRU LQSXW

5HVROYHU

&����&����+�&����+

,QGLFDWRU
ODPS

&KXFN 8QLW

5HOD\

6ROHQRLG

'& ,QSXW
8QLW
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�ï� 6\VWHP &RQQHFWLRQV
�ï�ï� 3UHFDXWLRQV LQ :LULQJ DQG &RQQHFWLRQ

(UURUV FDXVHG E\ QRLVH PD\ RFFXU LQ DQ\ HOHFWURQLF FRQWURO GHYLFH� 7KLV LV XVXDOO\
GXH WR SRZHU OLQHV� H[WHUQDO ORDGV� HWF� &DUU\ RXW WKH IROORZLQJ VWHSV WR DYRLG HU�
URUV FDXVHG E\ QRLVH�

��������
�� 8VH FDEOHV RI WKH UDWHG GLDPHWHU� ZKHQ VSHFLILHG�

�� %H VXUH WR NHHS SRZHU OLQHV �$& VXSSO\� PRWRU SRZHU OLQHV� DQG WKH FRQWURO
OLQHV �5HVROYHU VLJQDO OLQHV� H[WHUQDO RXWSXW OLQHV� VHSDUDWH ZKHQ ZLULQJ� 'R
QRW SXW WKHP LQ WKH VDPH GXFW� RU EXQGOH WKHP WRJHWKHU�

�� 8VH VKLHOGHG ZLUH IRU WKH FRQWURO OLQHV�

�� %H VXUH WR XVH D VXUJH VXSSUHVVRU RQ LQGXFWLYH ORDGV �FRQWDFWV� VROHQRLGV�
VROHQRLG YDOYHV� HWF��

�� :KHQ HOHFWULF ZHOGHUV� GLVFKDUJH SURFHVVRUV� HWF� PXVW XVH WKH VDPH SRZHU
VRXUFH DV WKH &DP 3RVLWLRQHU� RU ZKHQ D KLJK�IUHTXHQF\ QRLVH VRXUFH H[LVWV
QHDUE\� LQVHUW D QRLVH ILOWHU DW WKH SRLQW ZKHUH WKH SRZHU HQWHUV WKH 3&�

�� 7ZLVWHG�SDLU ZLUH LV UHFRPPHQGHG IRU WKH SRZHU OLQH�

�� 6XSSO\ JURXQGLQJ DW D UHVLVWDQFH RI QR PRUH WKDQ ��� W XVLQJ ZLUH DW OHDVW
���� PP LQ GLDPHWHU�

1RWH &RQQHFW D VXUJH�VXSSUHVVLQJ GLRGH RU VXUJH VXSSUHVVRU� FORVH WR DQ\ UH�
OD\V RU VROHQRLGV� 7KH VXUJH�VXSSUHVVLQJ GLRGH RU VXUJH VXSUHVVRU PXVW
EH DEOH WR DEVRUE D PLQLPXP RI � WLPHV WKH FLUFXLW YROWDJH�

'& UHOD\

6XUJH�VXS�
SUHVVLQJ GLRGH

$& UHOD\

6XUJH VXS�
SUHVVRU

6ROHQRLG

5< 5<

�

ï

'& $&
62/

6XUJH VXS�
SUHVVRU

8VH WKH )ROORZLQJ WR 0DNH
&RQQHFWLRQV

,�2 OLQHV

2XWSXWV� � WKURXJK �

�� WR �� 9'&� 3RZHU OLQH� &20PRQ OLQH

5HVROYHU LQSXW FRQQHFWRU

&DEOH

��� WR ���� PP�

���� WR ���� PP�

8VH WKH DSSSURSULDWH �)��/�&5 W\SH
FDEOH�
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�ï�ï� 5HVROYHU :LULQJ
7KH 5HVROYHU FDEOH FDUULHV ORZ YROWDJH VLJQDOV� 7KH IROORZLQJ SUHFDXWLRQV VKRXOG
EH WDNHQ WR DYRLG HUURUV GXH WR QRLVH� :KHQ OD\LQJ FDEOH LQ D GXFW� NHHS WKH 5H�
VROYHU FDEOH DV IDU DZD\ IURP FRQWURO DQG SRZHU OLQHV DV SRVVLEOH�
2XWVLGH RI GXFWV� NHHS WKH 5HVROYHU FDEOH VHSDUDWH IURP SRZHU OLQHV DQG RWKHU
OLQHV� DQG VKLHOG WKH FDEOH ZLWK D JURXQGHG PHWDO SODWH�
,I DQ H[WHQVLRQ FDEOH LV QHHGHG LQ RUGHU WR FRQQHFW WKH 5HVROYHU WR WKH &DP 3RVL�
WLRQHU� XVH RQO\ D �)��/�&5;;;& FDEOH DV VKRZQ EHORZ�

&DP 3RVLWLRQHU &RQQHFWRU
5HVROYHU

([WHQVLRQ FDEOH� �)��/�&5;;;&

&DEOH OHQJWK LV VKRZQ LQ PHWHUV�

7KHUH DUH IRXU PRGHOV RI 5HVROYHU� DQG WKUHH FDEOHV IRU FRQQHFWLQJ WKHVH 5HVROY�
HUV WR WKH &DP 3RVLWLRQHU�

([WHQVLRQ FDEOH

�)��/�&5;;;&

�)��/�&5;;;1$

�)��/�&5;;;6$

5HVROYHU �WKLFN GLDPHWHU� KLJK�
WRUTXH� �)��/�56���56��7

5HVROYHU �ZLWK FRQQHFWRU�
�)��/�56��

5HVROYHU �ZLWKRXW FRQQHF�
WRU� �)��/�56��:
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7KH FRQQHFWRU RQ WKH IURQW SDQHO RI WKH &DP 3RVLWLRQHU LV D ���SLQ VXE�' FRQQHF�
WRU� 7KH SLQRXW LV VKRZQ LQ WKH ILJXUH EHORZ�

3LQ QXPEHU 6LJQDO 1DPH

5HVROYHU ��)��/�56���56��7�56���

6KLHOGHG OLQH

�

�

�

�

�

�

��

��

6��6LQ��

� 6��6LQï�

6��&RV��

)*

6��&RVï�

5��287��

5��287ï�

&DP 3RVLWLRQHU

)*

)*

3LQ QXPEHU 6LJQDO 1DPH

�

�

�

��

��

6��6LQ��

� 6��6LQï�

6��&RV��

6��&RVï�

5��287��

5��287ï�

8VH 5HVROYHU FRQQHFWLQJ FDEOH �)��/�&5;;;6$ WR FRQQHFW WKH �)��/�56��:
5HVROYHU� 7KH IROORZLQJ WDEOH VKRZV WKH FRORU FRGLQJ RI WKH FDEOH�

&RORU

5HG

%ODFN

<HOORZ

%OXH

5HG�
:KLWH

<HOORZ�
:KLWH

6LJQDO

6� �6LQ��

6� �6LQï�

6� �&RV��

6� �&RVï�

5� �287��

5� �287ï�
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1RWH 7KH FDEOH OHQJWK EHWZHHQ WKH &DP 3RVLWLRQHU DQG WKH 5HVROYHU VKRXOG
QRW H[FHHG ��� P� ,I LW GRHV� HUURUV PD\ RFFXU�

�ï�ï� &DP 3RVLWLRQHU :LULQJ
(LJKW H[WHUQDO RXWSXWV DUH SURYLGHG �SRLQWV � WKURXJK ���

7HUPLQDO
QXPEHU

$�

$�

$�

$�

$�

$�

$�

$�

$�

$�

�

�

�

�

�

�

�

�

&20

�

�� WR �� 9'& �6HH QRWH��

/

/

/

/

/

/

/

/

�� WR �� 9'&

1RWH %H VXUH QRW WR RPLW WKH SRZHU VXSSO\ FRQQHFWLRQ WR WKH '& WHUPLQDO �$���

%H VXUH WR XVH VHSDUDWH FDEOHV IRU WKH &DP 3RVLWLRQHU ,�2 OLQHV DQG DQ\ RWKHU
FRQWURO OLQHV� ,I WKH FDEOHV UXQ LQ SDUDOOHO� NHHS WKH GLVWDQFH EHWZHHQ WKH FDEOHV WR
D PLQLPXP RI ��� PLOOLPHWHUV� :KHQ KRXVLQJ RWKHU FDEOHV LQ WKH VDPH GXFW DV WKH
&DP 3RVLWLRQHU FDEOHV� EH VXUH WR VKLHOG WKH FDEOHV XVLQJ D JURXQGHG PHWDO �LURQ�
SODWH�

8VH WKH ILJXUH EHORZ DV D JXLGH ZKHQ ZLULQJ WKH &DP 3RVLWLRQHU FDEOHV DORQJ ZLWK
RWKHU FRQWURO RU SRZHU FDEOHV�

&DEOH FDUU\LQJ
ORZ FXUUHQW

0HWDO �LURQ� SODWH

��� PP PLQ�
&RQWURO FDEOH

3RZHU VXSSO\ FDEOH

*URXQGLQJ DW ��� W RU
OHVV

5HVROYHU FLUFXLW

&DP 3RVLWLRQHU ,�2 FLUFXLW

&DP 3RVLWLRQHU SRZHU VRXUFH
FLUFXLW RU RWKHU FRQWURO FLUFXLW

3RZHU VXSSO\ FLUFXLW

0HWDO �LURQ� SODWH

�

�

�

�

� � � �

��� PP PLQ�

�

�

�

�

��� PP PLQ�*URXQGLQJ DW
��� W RU OHVV



6HFWLRQ �+DUGZDUH 'HVFULSWLRQ

�

�ï�ï� &RXSOLQJ &RQQHFWLRQ
&RQQHFW WKH 5HVROYHU VKDIW WR WKH VKDIW RI WKH PHFKDQLFDO V\VWHP XVLQJ WKH FRX�
SOLQJ SURYLGHG �PRGHO )��/�5/��5/���� 0DNH VXUH QRW WR H[FHHG WKH VSHFLILFD�
WLRQV RI WKH FRXSOLQJ �UHIHU WR $SSHQGL[ $ 6SHFLILFDWLRQV��

0HFKDQLFDO V\V�
WHP VKDIW FHQWHU

5HVROYHU
VKDIW FHQWHU

&

&DXWLRQ %H VXUH WKDW WKH VKDIW FHQWHU GRHV QRW SURWUXGH LQWR WKH VHFWLRQ ODEHOOHG
´&µ DERYH� ,I WKH VKDIW FHQWHU SURWUXGHV LQWR & ZKLOH URWDWLQJ� WKH FRX�
SOLQJ IXQFWLRQ ZLOO QRW RSHUDWH FRUUHFWO\ DQG GDPDJH WR WKH HTXLSPHQW
PD\ UHVXOW� ,I WKH VKDIW RI WKH PHFKDQLFDO V\VWHP LV EHQW RU PLVDOLJQHG�
WKH FRXSOLQJ DFWLRQ ZLOO EH DIIHFWHG� DQG WKH 5HVROYHU PD\ EH GDP�
DJHG�



6(&7,21 �
)XQFWLRQV

�ï� 2YHUYLHZ RI )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,PSOHPHQWDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� .H\ 6HTXHQFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3URJUDPPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7ZR�:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )RXU�:RUG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



6HFWLRQ �)XQFWLRQV

��

6HFWLRQ 2YHUYLHZ
7KLV VHFWLRQ SURYLGHV D GHWDLOHG GHVFULSWLRQ RI WKH IXQFWLRQV RI WKH &DP 3RVLWLRQHU�
,QVWUXFWLRQV RQ KRZ WR XVH WKHVH IXQFWLRQV DUH JLYHQ LQ WDEOH IRUP� 3URJUDPPLQJ
LQVWUXFWLRQV DUH DOVR LQFOXGHG�

�ï� 2YHUYLHZ RI )XQFWLRQV
7KH &DP 3RVLWLRQHU VHWWLQJV DUH PDGH XVLQJ WKH NH\V RQ WKH IURQW SDQHO RI WKH
&DP 3RVLWLRQHU� 0RGLILFDWLRQV FDQ EH PDGH HDVLO\� WKHUHE\ VKRUWHQLQJ WKH WLPH
UHTXLUHG IRU DGMXVWPHQW� ,Q DGGLWLRQ� GDWD IRU WKH &DP 3RVLWLRQHU FDQ EH SUHSDUHG
DQG FRUUHFWHG YLD WKH &38� 'DWD WUDQVIHU EHWZHHQ WKH &DP 3RVLWLRQHU DQG &38
FDQ EH DFKLHYHG XVLQJ WKH 6$9( DQG /2$' LQVWUXFWLRQV LQ WKH 3& SURJUDP� +RZ�
HYHU� &DP GDWD PD\ EH LQSXW GLUHFWO\ YLD WKH NH\V RQ WKH IURQW SDQHO RI WKH &DP
3RVLWLRQHU� $OO GDWD LV NHSW LQ ((3520�VR EDWWHU\ EDFN�XS LV QRW UHTXLUHG�
7KH &DP 3RVLWLRQHU FDQ EH VHW WR WXUQ 21 DQG 2)) DV PDQ\ DV ��� WLPHV ��� UHV�
ROXWLRQ� RU ��� WLPHV ����� UHVROXWLRQ� SHU UHYROXWLRQ DW HDFK RXWSXW�
21 DQG 2)) GDWD FDQ EH VHW E\ DFWXDOO\ PRYLQJ WKH PHFKDQLFDO V\VWHP� XVLQJ D
VSHFLDO WHDFKLQJ IXQFWLRQ� ,I WKH RULJLQ RI WKH PHFKDQLFDO V\VWHP LV GLIIHUHQW IURP
5HVROYHU RULJLQ� RULJLQ DOLJQPHQW FDQ HDVLO\ EH H[HFXWHG HOHFWURQLFDOO\� &DP 3RVL�
WLRQHU GDWD LQSXW FDQ EH LQKLELWHG E\ NH\ RSHUDWLRQ RU YLD WKH ',3 VZLWFK RQ WKH
EDFN SDQHO RI WKH &DP 3RVLWLRQHU�



6HFWLRQ �)XQFWLRQV

��

�ï� ,PSOHPHQWDWLRQ
%HIRUH WKH &DP 3RVLWLRQHU FDQ EH RSHUDWHG� FHUWDLQ RSHUDWLRQV PXVW EH FRUUHFWO\
SHUIRUPHG� 7KLV VHFWLRQ SURYLGHV GHWDLOV RQ KRZ WR SHUIRUP WKHVH IXQFWLRQV� %H
VXUH WR SHUIRUP DOO VHWWLQJV DFFRUGLQJ WR WKH ZD\ \RX KDYH \RXU 6\VWHP FRQILJ�
XUHG�

�ï�ï� 6ZLWFK 6HWWLQJV

:RUG PRGH VHWWLQJ

�

�

�

)XQFWLRQ

7ZR�ZRUG PRGH

)RXU�ZRUG PRGH VHWWLQJ

�

�

�

)XQFWLRQ

5HVROXWLRQ VHWWLQJ

��� VWHSV ZLWK �� UHVROXWLRQ

��� VWHSV ZLWK ���� UHVROXWLRQ

21 � � � �21

2))

7KH &DP 3RVLWLRQHU RSHUDWHV WKH VDPH ZD\ DV D PHFKDQLFDO VHTXHQFHU� &DP 3R�
VLWLRQHU GDWD FDQ EH VDYHG LQ 5$0 E\ XVLQJ WKH NH\V RQ WKH IURQW SDQHO RU YLD WKH
&38� :KHQ WKH &DP 3RVLWLRQHU PRGH LV VHW WR 581� WKH FDP GDWD LQ 5$0 LV DXWR�
PDWLFDOO\ WUDQVIHUUHG WR ((3520� 2SHUDWLRQV DUH WKHQ EDVHG RQ WKH WUDQVIHUUHG
GDWD�

([DPSOHV

:LWK ��� 6WHSV

�

�

2XWSXW

�

�

�

21 DQJOH 2)) DQJOH

��

��

���

���

���

���

��

���

���

��

��� ������ ����

2XWSXW 1R� �

2XWSXW 1R� �

2XWSXW 1R� �

'LUHFWLRQ RI
URWDWLRQ

)RU RXWSXW �� 2)) XS WR ���� 21 IURP ��� WR �����

�����

2QH WXUQ



6HFWLRQ �)XQFWLRQV

��

:LWK ��� 6WHSV

�

2XWSXW

�

�

�

21 DQJOH 2)) DQJOH

���

��

���

���

���

���

���

���

����������

2XWSXW 1R� �

2XWSXW 1R� �

2XWSXW 1R� �

'LUHFWLRQ RI
URWDWLRQ

)RU RXWSXW �� 2)) XS WR ����� 21 IURP ���� WR �����

���� ������

2QH WXUQ

'LUHFWLRQ RI URWDWLRQ �6HH QRWH��

�

�

�

)XQFWLRQ

&ORFNZLVH URWDWLRQ RI WKH 5HVROYHU
VKDIW LQFUHDVHV WKH DQJOH�

&RXQWHUFORFNZLVH URWDWLRQ RI WKH
5HVROYHU VKDIW LQFUHDVHV WKH DQJOH�

�

�

�

)XQFWLRQ

.H\ GLVDEOH

2SHUDWLRQ NH\V DQG PRGH VHOHFWRU
DUH HQDEOHG�

2SHUDWLRQ NH\V DQG PRGH VHOHF�
WRU DUH GLVDEOHG�

1RWH

7R PDNH FORFNZLVH URWDWLRQ RI WKH
5HVROYHU LQFUHDVH WKH DQJOH� VHW
SLQ � WR 2))�

7R PDNH FRXQWHUFORFNZLVH URWDWLRQ
RI WKH 5HVROYHU LQFUHDVH WKH DQJOH�
VHW SLQ � WR 21�

21 � � � �21

2))



6HFWLRQ �)XQFWLRQV

��

�ï�ï� 2SHUDWLRQ
7KH &DP 3RVLWLRQHU KDV WZR RSHUDWLQJ PRGHV� 35* �35R*UDP� DQG 581� 7KH
IXQFWLRQV RI HDFK PRGH DUH GHVFULEHG EHORZ�

.H\ RSHUDWLRQ

&38 FRQWURO

7HDFKLQJ
&DP 3RVLWLRQHU GDWD ZULWH�GHOHWH

&DP 3RVLWLRQHU GDWD UHDG
%DQN &KDQJHRYHU
%DQN FOHDU
2ULJLQ DOLJQPHQW�GLVSOD\ RI
RULJLQ DOLJQPHQW YDOXH

&DP SURWHFW
7HVW UXQ
7R 581 PRGH

,QVWUXFWLRQV IURP WKH &38 WR
WKH &DP 3RVLWLRQHU

([WHUQDO RXWSXW
%DQN LGHQWLILFDWLRQ
2ULJLQ DOLJQPHQW
((3520 ZULWH
((3520 UHDG
&DP GDWD HGLW
5HTXHVW IRU FDP RXWSXW
�IRXU�ZRUG PRGH�

5HTXHVW IRU FXUUHQW DQJOH �IRXU�
ZRUG PRGH�

5HTXHVW IRU HUURU FRGH
�IRXU�ZRUG PRGH�

6WDWXV RXWSXW IURP WKH &DP
3RVLWLRQHU WR WKH &38

([WHUQDO RXWSXW LQ SURJUHVV
%DQN
56 �5HVROYHU� URWDWLQJ
(UURU
&RPPDQG UHDG\
2XWSXW RI FDP 21�2)) VWDWXV
2XWSXW RI FXUUHQW DQJOH
2XWSXW RI HUURU FRGH

.H\ RSHUDWLRQ
7R 35R*UDP PRGH
7R ORFDO PRGH

35R*UDP 0RGH

)XQFWLRQV

581 0RGH

'DWD &RQILJXUDWLRQ
7KH &DP 3RVLWLRQHU FDQ EH XVHG ZLWK WKH &���� &����+� DQG &����+ 3&V� 7KH
VSHFLILF ZRUG VHWWLQJV DQG LQVWUXFWLRQV YDU\ DFFRUGLQJ WR WKH PRGHO RI &38 DQG WKH
5DFN WR ZKLFK WKH &DP 3RVLWLRQHU LV PRXQWHG� 2QH PRGH XVHV WKH LQWHOOLJHQW ,�2



6HFWLRQ �)XQFWLRQV

��

IXQFWLRQV DQG WKH RWKHU GRHV QRW� �5HIHU WR 6HFWLRQ �ï� 3URJUDPPLQJ WR GHWHUPLQH
ZKLFK PRGH \RX VKRXOG XVH��
7KH LQWHOOLJHQW ,�2 IXQFWLRQV �)81FWLRQ ������ WUDQVIHU D PD[LPXP RI ��� ZRUGV RI
GDWD EHWZHHQ WKH &DP 3RVLWLRQHU DQG &38 DW RQFH� 029 �)81FWLRQ ��� WUDQVIHUV
GDWD RQH ZRUG DW D WLPH� ,�2 UHIUHVK LV H[HFXWHG HDFK WLPH DQ LQWHOOLJHQW ,�2 IXQF�
WLRQ LV H[HFXWHG� EXW 029 �)81FWLRQ ��� UHIUHVKHV WKH ,�2 LQ DFFRUGDQFH ZLWK WKH
&38·V VFDQ�
6HW WKH ZRUG PRGH ZLWK WKH ',3 VZLWFK RQ WKH EDFN RI WKH &DP 3RVLWLRQHU� )RU GH�
WDLOV� UHIHU WR 6HFWLRQ �ï�ï� 6ZLWFK 6HWWLQJV RQ SDJH ���

%LW $OORFDWLRQ
7ZR�:RUG 0RGH

%LW

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

:RUG Q

2XW

3& EXV\ 

3& ZULWH FRPSOHWHG 

3& UHDG FRPSOHWHG 

([WHUQDO RXWSXW SHUPLVVLRQ

%DQN GHVLJQDWLRQ

2ULJLQ DOLJQPHQW

((3520 ZULWH

((3520 UHDG

:RUG �Q���

,Q

&DP EXV\ 

&DP UHDG FRPSOHWHG 

&DP ZULWH FRPSOHWHG 

([WHUQDO RXWSXW LQ SURJUHVV

%DQN

5HVROYHU URWDWLQJ

(UURU

,QVWUXFWLRQ UHDG\

1RW XVHG

 %LWV PDUNHG ZLWK DQ DVWHULVN DUH XVHG DV V\VWHP IODJV E\ WKH LQWHOOL�
JHQW ,�2 IXQFWLRQV� %LWV LQ VHFWLRQV WKDW DUH QRW XVHG VKRXOG EH VHW WR
�� 7KH OHWWHU Q LQGLFDWHV WKH DGGUHVV RI WKH ILUVW ZRUG DOORFDWHG WR WKH
&DP 3RVLWLRQHU IRU GDWD WUDQVIHU�



6HFWLRQ �)XQFWLRQV

��

)RXU�:RUG 0RGH

%LW

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

:RUG Q

2XW

:RUG Q��

2XW

&38 WR
&DP 3R�
VLWLRQHU
GDWD EXV

([WHUQDO RXWSXW SHUPLVVLRQ

%DQN GHVLJQDWLRQ

2ULJLQ DOLJQPHQW

((3520 ZULWH

((3520 UHDG

&DP GDWD ZULWH

&DP GHOHWH

&XUUHQW DQJOH WUDQVPLVVLRQ
UHTXHVW

2XWSXW � WUDQVPLVVLRQ UH�
TXHVW

2XWSXW � WUDQVPLVVLRQ UH�
TXHVW

(UURU FRGH WUDQVPLVVLRQ UH�
TXHVW

3& DFNQRZOHGJH

:RUG Q��

,Q

&DP 3R�
VLWLRQHU WR
&38 GDWD
EXV

:RUG Q��

,Q

([WHUQDO RXWSXW LQ SURJUHVV

%DQN

5HVROYHU URWDWLQJ

(UURU

,QVWUXFWLRQ UHDG\

&XUUHQW DQJOH WUDQVIHU LQ SURJ�
UHVV

2XWSXW � WUDQVIHU LQ SURJUHVV

2XWSXW � WUDQVIHU LQ SURJUHVV

(UURU FRGH WUDQVIHU LQ SURJ�
UHVV

&DP 3RVLWLRQHU DFNQRZOHGJH

%LWV PDUNHG ´1RW XVHGµ FDQQRW EH PRGLILHG E\ WKH XVHU� 7KH OHWWHU Q LQGLFDWHV WKH
DGGUHVV RI WKH ILUVW ZRUG DOORFDWHG WR WKH &DP 3RVLWLRQHU IRU GDWD WUDQVIHU�



6HFWLRQ �)XQFWLRQV

��

,QVWUXFWLRQ %LW )XQFWLRQV
&RPPDQG

%LW QDPH

([WHUQDO RXWSXW LQ�
KLELW

%DQN GHVLJQDWLRQ

2ULJLQ DOLJQPHQW

((3520 ZULWH

)XQFWLRQV

(QDEOHV RU GLVDEOHV H[WHUQDO RXWSXWV�
21� (QDEOH 2))� 'LVDEOH

6SHFLILHV WKH EDQN�
21� EDQN � 2))� EDQN �

6HWV WKH FXUUHQW DQJOH WR �� 7KLV LQVWUXFWLRQ ZLOO ZRUN RQO\ ZKHQ
WKH 5HVROYHU LV VWRSSHG �UHVROYHU URWDWLQJ  ���

:ULWHV &DP GDWD IURP WKH ZRUN PHPRU\ WR WKH ((3520� 7KH
GDWD ZLOO EH ZULWWHQ RQO\ WR WKH XQVSHFLILHG �LQDFWLYH� EDQN�

7ZR�
ZRUG
PRGH

)RXU�
ZRUG
PRGH

8VDEOH VHWWLQJ

<HV <HV

<HV<HV

<HV <HV

<HV<HV

:ULWH�5HDG
((3520

%DQN �

%DQN GHV�
LJQDWLRQ

5HDGV &DP GDWD IURP WKH ((3520 LQWR WKH ZRUN PHPRU\� 7KH
GDWD ZLOO EH UHDG RQO\ IURP WKH XQVSHFLILHG EDQN�

%DQN �

:KHQ WKH EDQN � LV VSHFLILHG� GDWD ZLOO EH ZULWWHQ WR RQO\ EDQN ��

((3520 UHDG <HV <HV

7UDQVIHUV &DP GDWD IURP WKH &38 YLD WKH &DP 3RVLWLRQHU GDWD
EXV WR WKH ZRUN PHPRU\�

'HOHWHV DOO VWHSV RU D VLQJOH SLHFH RI &DP GDWD ZLWKLQ WKH VDPH
RXWSXW�

6HQGV WKH FXUUHQW DQJOH WR WKH &38�

6HQGV WKH 21�2)) VWDWXV RI RXWSXW � �ELWV � WKURXJK
��� WR WKH &38�

6HQGV WKH 21�2)) VWDWXV RI RXWSXW � �ELWV �� WKURXJK ��� WR WKH
&38�

:KHQ DQ HUURU RFFXUV� WKH &38 UHDGV WKH HUURU FRGH�

:KHQ GDWD LV WUDQVIHUUHG EHWZHHQ WKH &38 DQG &DP 3RVLWLRQHU�
WKH &38 DFNQRZOHGJHV WKDW WKH GDWD ZDV UHFHLYHG YLD WKLV ELW�

&DP GDWD ZULWH

&DP GDWD GHOHWH

5HTXHVW IRU
FXUUHQW DQJOH

2XWSXW � WUDQV�
PLVVLRQ UHTXHVW

2XWSXW � WUDQVPLV�
VLRQ UHTXHVW

(UURU FRGH WUDQV�
PLVVLRQ UHTXHVW

3& DFNQRZOHGJH

1R <HV

<HV

<HV

<HV

<HV

<HV

<HV

1R

1R

1R

1R

1R

1R

:ULWLQJ RI FDP GDWD WR WKH ZRUN PHPRU\� DQG ZULWLQJ GDWD WR RU UHDGLQJ GDWD IURP
((3520 �DV ZHOO DV DOO WUDQVIHUV LQYROYLQJ WKH &38� FDQ RQO\ EH PDGH XVLQJ WKH
XQVSHFLILHG �LQDFWLYH� EDQN� 7KLV HQVXUHV WKDW WKH GDWD LQ XVH FDQQRW EH GLUHFWO\
DFFHVVHG�



6HFWLRQ �)XQFWLRQV

��

6WDWXV

%LW QDPH )XQFWLRQV7ZR�
ZRUG
PRGH

)RXU�
ZRUG
PRGH

0RGH

<HV <HV

<HV<HV

<HV <HV

<HV<HV

<HV <HV

1R <HV

<HV

<HV

<HV

<HV

1R

1R

1R

1R

([WHUQDO RXWSXW
LQ SURJUHVV

%DQN

5HVROYHU URWDWLQJ

(UURU

,QVWUXFWLRQ UHDG\

&XUUHQW DQJOH
WUDQVIHU LQ SURJUHVV

2XWSXW � WUDQVIHU
LQ SURJUHVV

2XWSXW � WUDQVIHU
LQ SURJUHVV

(UURU FRGH WUDQVIHU
LQ SURJUHVV

&DP 3RVLWLRQHU DF�
NQRZOHGJH

21 ZKHQ WKH RXWSXW LV HQDEOHG�

6KRZV ZKLFK EDQN LV FXUUHQWO\ VSHFLILHG �DFWLYH��
21� EDQN � 2))� EDQN �

21 ZKHQ 5HVROYHU LV URWDWLQJ� 2)) ZKHQ URWDWLQJ DW � USP RU OHVV�

7XUQHG 21 ZKHQ DQ HUURU RFFXUV �5HIHU WR 6HFWLRQ � 7URXEOH�
VKRRWLQJ IRU GHWDLOV RQ HUURUV��

21 ZKHQ LQVWUXFWLRQV IURP WKH 3& FDQ EH DFFHSWHG� 2)) XQGHU
WKH IROORZLQJ FRQGLWLRQV�

21 ZKHQ WKH FXUUHQW DQJOH LV RXWSXW WR WKH GDWD EXV�

21 ZKLOH WKH 21�2)) FRQGLWLRQ RI RXWSXW � �ELWV � WKURXJK ��� LV
EHLQJ RXWSXW WR WKH GDWD EXV�

21 ZKLOH WKH 21�2)) FRQGLWLRQ RI RXWSXW � �ELWV �� WKURXJK ��� LV
EHLQJ RXWSXW WR WKH GDWD EXV�

21 ZKLOH DQ HUURU FRGH LV EHLQJ RXWSXW WR WKH GDWD EXV�

7KH &38 UHFHLYHV D VLJQDO WKDW WKH LQVWUXFWLRQ LV VHQW WR WKH &DP
3RVLWLRQHU FRPSOHWHG H[HFXWLRQ QRUPDOO\�

��� :KLOH WKH &DP 3RVLWLRQHU LV VHW WR 35R*UDP PRGH�

��� ,I WKH ZDWFKGRJ WLPHU PDOIXQFWLRQV�

��� :KLOH GDWD LV EHLQJ UHDG IURP RU ZULWWHQ WR WKH ((3520�

��� :KLOH DQ LQVWUXFWLRQ IURP WKH 3& LV EHLQJ H[HFXWHG�

��� 'XULQJ WKH LQWHUQDO LQLWLDOL]DWLRQ VKRUWO\ DIWHU SRZHU LV VXSSOLHG�

$Q\ WLPH GDWD LV WUDQVIHUUHG EHWZHHQ WKH &38 DQG &DP 3RVLWLRQHU� EH VXUH WR
KDYH WKH SURJUDP XVH WKH LQVWUXFWLRQ UHDG\ FRPPDQG �WR YHULI\ WKDW WKH LQVWUXFWLRQ
FRPSOHWHG H[HFXWLRQ QRUPDOO\� EHIRUH DWWHPSWLQJ WR H[HFXWH WKH QH[W LQVWUXFWLRQ�
:KHQ DQ ((3520 UHDG RU ZULWH FRPPDQG LV H[HFXWHG� WKH LQVWUXFWLRQ UHDG\ IODJ
GRHV QRW WXUQ 21 XQWLO WKH ZULWLQJ LV FRPSOHWH� ,Q JHQHUDO� WKH ODUJHU WKH DPRXQW RI
GDWD WKDW LV EHLQJ ZULWWHQ� WKH PRUH WLPH LW ZLOO WDNH WR WUDQVIHU�



6HFWLRQ �)XQFWLRQV
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'DWD 7UDQVIHU
,Q RUGHU WR DFKLHYH GDWD WUDQVIHU EHWZHHQ WKH &38 DQG &DP 3RVLWLRQHU� WKH FRU�
UHFW LQVWUXFWLRQV PXVW DSSHDU LQ WKH 3& SURJUDP� DQG DSSURSULDWH GDWD PXVW EH
ZULWWHQ WR WKH &DP 3RVLWLRQHU�

3& 3URJUDP

2WKHU SURJUDP VWHSV

'DWD WUDQVIHU
SURJUDP VWHSV

2WKHU SURJUDP VWHSV

(UURU FRGH� RXWSXW� FXUUHQW DQJOH

%DQN FKDQJHRYHU

&DP 3RVLWLRQHU GDWD HGLW

&DP 3RVLWLRQHU

&DP 3RVLWLRQHU GDWD
�DFWLYH EDQN�

&DP 3RVLWLRQHU GDWD
�LQDFWLYH EDQN�



6HFWLRQ �)XQFWLRQV

��

�ï�ï� .H\ 6HTXHQFHV
.H\ VHTXHQFHV DUH GLYLGHG LQWR WKRVH XVHG LQ 581 PRGH DQG WKRVH XVHG LQ 35R�
*UDP PRGH� 7KH VL[ NH\V VKRZQ EHORZ DUH XVHG� 7KH ER[HV ODEHOHG 326�21 DQG
%$1.�2)) RQ WKH IURQW SDQHO RI WKH &DP 3RVLWLRQHU GLVSOD\ LQIRUPDWLRQ GHSHQGLQJ
RQ ZKHWKHU WKH &DP 3RVLWLRQHU LV LQ 581 PRGH RU 35R*UDP PRGH� 581 PRGH
OHWV WKH &DP 3RVLWLRQHU EH XVHG LQ LWV VSHFLDO ORFDO PRGH �UHIHU WR 6HFWLRQ �ï�ï�
581 0RGH RQ SDJH �� �� 35R*UDP PRGH OHWV &DP 3RVLWLRQHU GDWD EH PRGLILHG�
DQG HQWHU WHDFK PRGH WR EH SURJUDPPHG PDQXDOO\� 35R*UDP PRGH DOVR SHUPLWV
WKH IROORZLQJ ILYH RSHUDWLRQV� EDQN FOHDULQJ� EDQN FKDQJHRYHU� GLVSOD\ RI RULJLQ
DOLJQPHQW YDOXH �DQG RULJLQ DOLJQPHQW�� FDP SURWHFW� DQG WHVW UXQ�

6WDWXV 'LVSOD\
326�21

%$1.�2))

581 PRGH� 'LVSOD\V WKH FXUUHQW DQJOH�

35R*UDP PRGH� 'LVSOD\V WKH EDQN RU WKH 21 DQJOH
RI WKH &DP 3RVLWLRQHU GDWD�

581 PRGH� 'LVSOD\V WKH EDQN QXPEHU EHLQJ H[H�
FXWHG�

35R*UDP PRGH� 'LVSOD\V WKH RXWSXW SRLQW RU WKH
2)) DQJOH RI WKH &DP 3RVLWLRQHU GDWD�

.H\ )XQFWLRQV

8VHG IRU &DP 3RVLWLRQHU GDWD GHOHWLRQ� EDQN FOHDULQJ� RU FDQFHOOLQJ RI
FDP SURWHFWLRQ�

8VHG IRU VHOHFWLQJ D )81FWLRQ QXPEHU DQG IRU WHDFKLQJ�

8VHG IRU LQLWLDOL]LQJ WKH GLVSOD\�

8VHG IRU RXWSXW DQG )81FWLRQ QXPEHU VHOHFWLRQ� RU &DP GDWD LQSXW�
7KHVH NH\V DUH XVHG IRU )81FWLRQ QXPEHU VHOHFWLRQ DQG &DP 3RVL�
WLRQHU GDWD LQSXW ZKLOH LQ 581 PRGH� 3UHVV WKH XS�DUURZ NH\ WR LQ�
FUHDVH WKH GLVSOD\HG ILJXUH� 3UHVV WKH GRZQ�DUURZ NH\ WR GHFUHDVH WKH
GLVSOD\HG ILJXUH� ,I� ZKLOH KROGLQJ GRZQ RQH RI WKH NH\V� \RX WKHQ SUHVV
WKH UHPDLQLQJ NH\ DV ZHOO� WKH ILJXUH ZLOO LQFUHDVH RU GHFUHDVH� UHVSHF�
WLYHO\� DW D PXFK KLJKHU VSHHG�

8VHG IRU VHWWLQJ DOO LQSXW GDWD�

7KHUH DUH �� LQGLFDWRUV RQ WKH IURQW SDQHO RI WKH &DP 3RVLWLRQHU WKDW
GLVSOD\ WKH 21�2)) VWDWXV RI WKH FDP RXWSXWV� :KHQ D FHUWDLQ FDP
RXWSXW LV 21� WKH FRUUHVSRQGLQJ GLVSOD\ LV OLW� ZKHQ WKH FDP RXWSXW LV
2))� WKH FRUUHVSRQGLQJ GLVSOD\ LV XQOLW� :KHQ FDP SURWHFW �)81FWLRQ
��� LV H[HFXWHG� WKH GLVSOD\V FRUUHVSRQGLQJ WR SURWHFWHG FDP RXWSXWV
DUH OLW� 'XULQJ PRGLILFDWLRQ RI FDP GDWD� WKH GLVSOD\V FRUUHVSRQGLQJ WR
WKH VSHFLILHG FDP RXWSXWV DUH OLW�

&/5

)81�7

'(/



6HFWLRQ �)XQFWLRQV

��

)XQFWLRQV
)81FWLRQ QXPEHU

)81FWLRQ ��

)81FWLRQ ��

)81FWLRQ ��

)81FWLRQ ��

)81FWLRQ ��

)81FWLRQ ��

)XQFWLRQ

%DQN FOHDULQJ
%DQN FKDQJHRYHU

2ULJLQ DOLJQPHQW

&DP SURWHFW

7HVW 5XQ�$GMXVWPHQW

7R ORFDO PRGH

7R 35R*UDP PRGH

1RWH 7KH &DP 3RVLWLRQHU IXQFWLRQV DUH FRPSOHWHO\ LQGHSHQGHQW RI WKH &38
IXQFWLRQV�

581 0RGH
:KHQ WKH 581�35R*UDP VHOHFWRU LV VHW WR 581� WKH &DP 3RVLWLRQHU HQWHUV 581
PRGH� 7KH GLVSOD\ ZLOO EH DV IROORZV�

,QGLFDWHV WKH FXUUHQW DQJOH ��� WR ���� RU �� WR ���� �

,QGLFDWHV WKH DFWLYH EDQN� 7KH QXPHUDO VL[ LV WKH FRGH IRU %$1.�
LQ WKLV FDVH� WKH GLVSOD\ LQGLFDWHV EDQN ��

326�21

%$1.�2))

:KHQ H[WHUQDO RXWSXW LV SHUPLWWHG� WKH GHFLPDO SRLQW WR WKH ORZHU ULJKW RI WKH EDQN
QXPEHU LV OLW� :KHQ WKH &DP 3RVLWLRQHU LV LQ ORFDO PRGH� WKH GHFLPDO SRLQW IODVKHV�

7KH 21�2)) VWDWXV RI RXWSXWV �� WR ��� DUH VKRZQ RQ WKH /(' GLVSOD\ DW WKH XS�
SHU SDUW RI WKH IURQW SDQHO�
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/RFDO 0RGH
/RFDO PRGH FDQ EH XVHG RQO\ ZKHQ WKH 3& LV LQ 581 PRGH� ,Q ORFDO PRGH� WKH
&DP 3RVLWLRQHU IXQFWLRQV LQGHSHQGHQW RI WKH 3&� ,Q WKLV PRGH� RXWSXWV FDQQRW EH
GLVDEOHG� /RFDO PRGH SURYLGHV WKH IROORZLQJ IXQFWLRQV�

)XQFWLRQ

0RGLILFDWLRQV RI &DP 3RVL�
WLRQHU GDWD E\ &38�

%DQN VSHFLILFDWLRQ E\ &38�

2ULJLQ DOLJQPHQW E\ &38�

2XWSXW GLVDEOH E\ 3&

2XWSXW RI 21�2)) VWDWXV WR &38

2XWSXW RI FXUUHQW DQJOH WR &38

2XWSXW RI HUURU FRGH WR &38

/RFDO PRGH

<HV

1R

1R

1R

<HV

<HV

<HV

7R (QWHU /RFDO 0RGH

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

581 PRGH GLVSOD\

6HW WKH )81FWLRQ QXPEHU XVLQJ WKH XS�DUURZ DQG
GRZQ�DUURZ NH\V�

6HOHFW )81FWLRQ ���

:KHQ \RX FKDQJH WR ORFDO PRGH� ´UXQ RQµ LV GLV�
SOD\HG� 7R UHWXUQ WR 581 PRGH�UHSHDW WKH DERYH
VHTXHQFH� DQG ´UXQ RIIµ ZLOO EH GLVSOD\HG�

/RFDO PRGH GLVSOD\� 7KH GHFLPDO SRLQW WR WKH
ORZHU ULJKW RI WKH EDQN QXPEHU IODVKHV�

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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7R (QWHU 3URJUDP 0RGH

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

581 PRGH GLVSOD\ �:KHQ LQ ORFDO PRGH� WKH GHFL�
PDO SRLQW WR WKH ORZHU ULJKW RI WKH EDQN QXPEHU
IODVKHV��

6HOHFW )81FWLRQ ���

7KH ZRUG PRGH DQG QXPEHU RI VWHSV DUH GLVSOD\HG
IRU DERXW RQH VHFRQG �7KH H[DPSOH GLVSOD\ LQGL�
FDWHV WZR�ZRUG PRGH ZLWK ��� VWHSV��

35R*UDP PRGH LQLWLDO GLVSOD\

)81�7

35*

581

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

/LW

1RWH 6HWWLQJ WKH 581�35R*UDP VHOHFWRU WR 35R*UDP DQG WXUQLQJ WKH SRZHU
2)) DQG WKHQ EDFN 21 DJDLQ ZLOO DOVR SXW WKH &DP 3RVLWLRQHU LQ 35R�
*UDP PRGH�
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35R*UDP 0RGH
&DP 3RVLWLRQHU 'DWD 5HDG

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

6HOHFW RXWSXW �� XVLQJ WKH XS�DUURZ DQG GRZQ�DU�
URZ NH\V�

7KH 21 DQG 2)) DQJOHV RI WKH ILUVW VWHS RI RXWSXW
�� DUH GLVSOD\HG�

7KH 21 DQG 2)) DQJOHV RI IROORZLQJ VWHS RI RXWSXW
�� DUH GLVSOD\HG�

5HWXUQV WR WKH VDPH VWDWH DV ZKHQ RXWSXW �� ZDV
ILUVW VHOHFWHG�

6HOHFW RXWSXW ���

7KH 21 DQG 2)) DQJOHV RI WKH ILUVW VWHS RI RXWSXW
�� DUH GLVSOD\HG�

1R GDWD LV UHJLVWHUHG IURP WKH QH[W VWHS�

5HWXUQV WR WKH VDPH VWDWH DV ZKHQ RXWSXW �� ZDV
ILUVW VHOHFWHG�

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\�

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

&/5

&/5

&/5

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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&DP 3RVLWLRQHU 'DWD
0RGLILFDWLRQ

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

6HOHFW RXWSXW ��

:5,7(

7KH H[LVWLQJ GDWD LV GLVSOD\HG� ,I QR GDWD KDV EHHQ
SUHYLRXVO\ ZULWWHQ WR WKH RXWSXW FRQFHUQHG� ´ïïï
ïïïµ LV GLVSOD\HG�

8VH WKH XSïDUURZ DQG GRZQïDUURZ NH\V WR VHW WKH
21 DQJOH�

7KH 21 DQJOH KDV EHHQ VSHFLILHG� DQG WKH &DP
3RVLWLRQHU LV ZDLWLQJ IRU WKH 2)) DQJOH WR EH VSHFL�
ILHG�

6SHFLI\ WKH 2)) DQJOH�

7KH GDWD 21 DQJOH  ���� DQG 2)) DQJOH  ����
LV UHJLVWHUHG� DQG WKH GDWD IRU WKH QH[W VWHS LV GLV�
SOD\HG�

'(/(7(

'HOHWH WKH GDWD 21 DQJOH  ���� DQG 2)) DQJOH
 ����� DQG WKH GDWD IRU WKH QH[W VWHS LV GLV�
SOD\HG�

7KH GDWD 21 DQJOH  ���� DQG 2)) DQJOH  
���� LV GHOHWHG� DQG WKH GDWD IRU WKH QH[W VWHS
GDWD LV GLVSOD\HG�

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

'(/

326�21 %$1.�2))

326�21 %$1.�2))

)ODVKLQJ )ODVKLQJ

326�21 %$1.�2))
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&DP 3RVLWLRQHU 'DWD
0RGLILFDWLRQ �FRQW��

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

'DWD 21 DQJOH  ���� DQG 2)) DQJOH  ���� LV
GHOHWHG� DQG WKH GDWD IRU WKH QH[W VWHS GDWD LV GLV�
SOD\HG�

5HWXUQV WR WKH VDPH VWDWH DV ZKHQ RXWSXW � ZDV
VHOHFWHG�

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\�

'HOHWH WKLV GDWD DV ZHOO�

&/5

'(/

&/5

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

)ODVKLQJ )ODVKLQJ

:KHQ PRUH WKDQ RQH VWHS YDOXH KDV EHHQ VSHFLILHG IRU RQH RXWSXW� WKH GDWD ZLOO EH
UHDG DFFRUGLQJ WR VL]H� VWDUWLQJ ZLWK WKH ORZHVW YDOXH DQG PRYLQJ WR WKH ODUJHVW
YDOXH�
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7HDFKLQJ
$IWHU D PHFKDQLFDO V\VWHP KDV EHHQ FRXSOHG WR WKH 5HVROYHU� FDP GDWD FDQ EH
UHJLVWHUHG E\ SK\VLFDOO\ PRYLQJ WKH PHFKDQLFDO V\VWHP�

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

0RYHPHQW RI PH�
FKDQLFDO V\VWHP

0RYHPHQW RI PH�
FKDQLFDO V\VWHP

6HOHFW RXWSXW ��

7KH H[LVWLQJ GDWD LV GLVSOD\HG�
,I QR GDWD KDV EHHQ SUHYLRXVO\ ZULWWHQ WR WKH RXWSXW
FRQFHUQHG� ´ïïï ïïïµ LV GLVSOD\HG�

'LVSOD\V WKH FXUUHQW DQJOH� DQG ZDLWV IRU WHDFKLQJ RI
WKH 21 DQJOH� 7KH GHFLPDO SRLQW WR WKH ORZHU ULJKW
RI WKH ILQDO GLJLW LV IODVKHV�

0RYH WKH PHFKDQLFDO V\VWHP� 8SRQ UHDFKLQJ WKH
DQJOH WKDW VKRXOG EH VSHFLILHG DV WKH 21 DQJOH�
SUHVV (17(5�

'LVSOD\V WKH FXUUHQW DQJOH� DQG ZDLWV IRU WHDFKLQJ
RI WKH 2)) DQJOH� 7KH GHFLPDO SRLQW WR WKH ORZHU
ULJKW RI WKH ILQDO GLJLW LV IODVKHV�

0RYH WKH PHFKDQLFDO V\VWHP� 8SRQ UHDFKLQJ WKH
DQJOH WKDW VKRXOG EH VSHFLILHG DV WKH 2)) DQJOH�
SUHVV (17(5�

5HWXUQV WR WKH VDPH VWDWH DV ZKHQ RXWSXW � ZDV
VHOHFWHG�

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\�

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

)81�7

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

&/5

&/5

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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8VH WKH )81FWLRQ NH\ IRU WKH IROORZLQJ � RSHUDWLRQV�

)XQFWLRQ

%DQN FKDQJHRYHU
%DQN FOHDU

2ULJLQ DOLJQPHQW

&DP SURWHFW

7HVW UXQ

1XPEHU

��

��

��

��

'HVFULSWLRQ

$OORZV WKH DFWLYH EDQN WR EH FKDQJHG RYHU DQG WKH
LQDFWLYH EDQN WR EH FOHDUHG�

5HJLVWHUV WKH FXUUHQW DQJOH DV WKH RULJLQ�

3URWHFWV DOO FDP GDWD IURP PRGLILFDWLRQ�

'LVSOD\V WKH FXUUHQW DQJOH DQG WXUQV 21 DOO RXWSXW
LQGLFDWRUV�

%DQN &OHDU�

%HIRUH H[HFXWLQJ EDQN FOHDU� PDNH VXUH WKDW QR FDP DUH SURWHFWHG� ,I \RX DWWHPSW
WR FOHDU D EDQN WKDW FRQWDLQV SURWHFWHG FDPV� D SURWHFW HUURU �(��� ZLOO RFFXU�

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

6HOHFW )81FWLRQ ���

1RZ� EDQN � LV VHOHFWHG�

&OHDU DOO FDP GDWD LQ EDQN ��

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\�

)ODVKLQJ

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

'(/

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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%DQN &KDQJHRYHU�

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

6HOHFW )81FWLRQ ���

1RZ� EDQN � LV VHOHFWHG�

6HOHFW EDQN � XVLQJ WKH XS�DUURZ DQG GRZQ�DUURZ
NH\V�

&KDQJHRYHU FRPSOHWHG� 5HWXUQV WR WKH 35R*UDP
PRGH LQLWLDO GLVSOD\�

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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2ULJLQ $OLJQPHQW�

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

'LVSOD\ RI RULJLQ DOLJQPHQW YDOXH

6HOHFW )81FWLRQ ���

'LVSOD\V WKH FXUUHQW RULJLQ DOLJQPHQW YDOXH�

2ULJLQ DOLJQPHQW

6HOHFW )81FWLRQ ���

'LVSOD\V WKH FXUUHQW RULJLQ DOLJQPHQW YDOXH�

([HFXWH RULJLQ DOLJQPHQW DQG VHW WKH FXUUHQW SRVL�
WLRQ WR ´�µ� 7KH QHZ RULJLQ DOLJQPHQW YDOXH LV GLV�
SOD\HG�

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\ DIWHU
DERXW RQH VHFRQG�

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

&/5

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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&DP 3URWHFW�

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

&DP SURWHFW

6HOHFW )81FWLRQ ���

5HDG\ WR DFFHSW WKH QXPEHU RI WKH FDP WR EH SUR�
WHFWHG� 7KH LQGLFDWRU FRUUHVSRQGLQJ WR WKH SUR�
WHFWHG FDP LV OLW�

3URWHFW RXWSXW ���

3URWHFWLRQ LV FRPSOHWHG� 7KH GLVSOD\ FRUUHVSRQG�
LQJ WR RXWSXW �� LV OLW DQG WKH QH[W RXWSXW QXPEHU
LV GLVSOD\HG RQ WKH %$1.�2)) GLVSOD\�

&DQFHOOLQJ FDP SURWHFW

6HOHFW )81FWLRQ ���

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

&/5

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

&DQFHO FDP SURWHFWLRQ IRU RXWSXW ���

3UHVV WKH '(/HWH NH\� 7KH RXWSXW QXPEHU GLVSOD\
LV IODVKLQJ DQG ZDLWLQJ IRU FDQFHOOLQJ�

2XWSXW �� LV FDQFHOOHG�

5HDG\ WR UHFHLYH DQ RXWSXW QXPEHU

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\�

5HDG\ WR DFFHSW WKH QXPEHU RI WKH FDP WR EH XQ�
SURWHFWHG� 7KH LQGLFDWRU FRUUHVSRQGLQJ WR WKH SUR�
WHFWHG FDP LV OLW�

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

&/5

&/5

&/5

'(/

326�21 %$1.�2))

)ODVKLQJ
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7HVW 5XQ�

'XULQJ RSHUDWLRQ� WKH WHVW UXQ LQLWLDO GLVSOD\ VKRZV WKH 21�2)) VWDWXV RI WKH RXW�
SXWV� 7KLV OHWV \RX YHULI\ WKDW WKH &DP 3RVLWLRQHU LV RSHUDWLQJ FRUUHFWO\� ,I ILQH DG�
MXVWPHQW WR WKH 21�2)) DQJOHV LV QHHGHG� WKH GDWD PD\ EH HDVLO\ FKDQJHG XVLQJ
WKH IROORZLQJ SURFHGXUH�

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

35R*UDP PRGH LQLWLDO GLVSOD\

6HOHFW )81FWLRQ ���

'LVSOD\V WKH FXUUHQW DQJOH DQG ´3&+µ �3URJUDP
WHD&+LQJ��

)ODVKLQJ

7KH 21 DQJOH GLVSOD\ LV IODVKLQJ� LQGLFDWLQJ WKDW
WKH 21 DQJOH LV UHDG\ WR EH DGMXVWHG�

7KH 21 DQJOH LV VSHFLILHG DV ´�µ�

7KH 21 DQJOH KDV EHHQ VHW� 1RZ WKH 2)) DQJOH
GLVSOD\ LV IODVKLQJ� DQG ZDLWLQJ IRU DQ 2)) DQJOH WR
EH VSHFLILHG�

7KH 2)) DQJOH LV VSHFLILHG DV ´��µ�

7KH 2)) DQJOH LV VHW� 1RZ WKH QH[W GDWD IRU WKH
VDPH FDP LV GLVSOD\HG�

)ODVKLQJ

)81�7

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))
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.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

,I QR IXUWKHU FDP GDWD H[LVWV� ´ï ï ï ï ï ïµ
LV GLVSOD\HG�

5HWXUQV WR WKH WHVW UXQ PRGH LQLWLDO GLVSOD\�

5HWXUQV WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\�

&/5

&/5

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

7R (QWHU 581 0RGH

.H\ 2SHUDWLRQ 'LVSOD\ ([SODQDWLRQ

<RX PXVW PRYH WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\
EHIRUH \RX FDQ FKDQJH WR 581 PRGH�

7XUQ WKH 581�35R*UDP VHOHFWRU WR 581� DQG WKH
GLVSOD\ WR WKH OHIW EHJLQV WR IODVK� 'XULQJ WKLV WLPH�
WKH GDWD LQ WKH ZRUN PHPRU\ LV EHLQJ ZULWWHQ WR WKH
((3520�

&KDQJHV WR 581 PRGH DIWHU DSSUR[LPDWHO\ RQH VHF�
RQG�

)ODVKLQJ
35*

581

326�21 %$1.�2))

326�21 %$1.�2))

326�21 %$1.�2))

)ODVKLQJ
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�ï� 3URJUDPPLQJ
7KHUH DUH WZR ZD\V RI SURJUDPPLQJ WKH &DP 3RVLWLRQHU� WZR�ZRUG PRGH DQG IRXU�
ZRUG PRGH� ,I \RXU 3& VXSSRUWV WKH LQWHOOLJHQW ,�2 IXQFWLRQV DQG WKH &DP 3RVLWLRQ�
HU LV QRW PRXQWHG WR D 5HPRWH ,�2 6ODYH 5DFN XVH WZR�ZRUG PRGH� 8VH IRXU�ZRUG
PRGH RWKHUZLVH�

,Q WZR�ZRUG PRGH� WKH LQWHOOLJHQW ,�2 IXQFWLRQV GLUHFWO\ UHDG GDWD IURP DQG GLUHFWO\
ZULWH GDWD WR WKH &DP 3RVLWLRQHU� ,Q IRXU�ZRUG PRGH� XVH 287 DQG 029 WR WUDQV�
IHU GDWD� �)RU GHWDLOV UHJDUGLQJ DQ\ RI WKHVH IXQFWLRQV� UHIHU WR WKH 2SHUDWLRQ
0DQXDO IRU \RXU 3&��

7KHUH LV DQ LPSRUWDQW SRLQW WR NHHS LQ PLQG ZKHQ SURJUDPPLQJ WKH &DP 3RVLWLRQ�
HU� :KHQ GDWD LV ZULWWHQ WR WKH &DP 3RVLWLRQHU �LQ HLWKHU PRGH� WKH QHZ GDWD LV
DGGHG WR WKH ROG GDWD� WKDW LV WKH ROG GDWD LV QRW DXWRPDWLFDOO\ GHOHWHG� )RU H[DP�
SOH� LI RXWSXW � LV DOUHDG\ VSHFLILHG WR WXUQ 2)) DW �� DQG 21 DW ���� DQG ZLWKRXW
GHOHWLQJ WKLV ROG GDWD� RXWSXW � LV VSHFLILHG WR WXUQ 21 DW ����� DQG 2)) DW �����
WKH UHVXOWDQW GDWD ZLOO EH DV IROORZV� 2XWSXW �� �� 2))� ��� 21� ���� 21� ����
2))� ,I \RX ZDQW WR UHSODFH VRPH RU DOO RI WKH H[LVWLQJ &DP 3RVLWLRQHU GDWD� ILUVW
GHOHWH WKH UHVSHFWLYH H[LVWLQJ GDWD� ,I \RX SURJUDP PRUH WKDQ RQH 21 RU 2)) LQ
VXFFHVVLRQ� D FDP 21�2)) YDOXH LQSXW HUURU ZLOO RFFXU�



6HFWLRQ �)XQFWLRQV

��

�ï�ï� 7ZR�:RUG 0RGH
,Q WZR�ZRUG PRGH� WKUHH ZRUGV RI GDWD DUH WUDQVIHUUHG IURP WKH &38 WR WKH &DP
3RVLWLRQHU DV RQH XQLW� :KHQ D VLQJOH VWHS LV GHOHWHG� WKH DQJOH GRHV QRW QHHG WR
EH WXUQHG 2))� $QG ZKHQ DOO VWHSV DUH GHOHWHG� QR 21�2)) DQJOHV QHHG WR EH
VSHFLILHG� KRZHYHU VHW DQ\ XQQHHGHG GDWD WR � ZKHQ WUDQVIHUULQJ� 7KH ILJXUH EH�
ORZ VKRZV KRZ WKH GDWD LV WUDQVIHUUHG�

3&

'0 O

O��

'0 P

P��

P��

P��

:ULWH GDWD Q

:ULWH GDWD
�Q���

2XWSXW �

2XWSXW �

&XUUHQW DQJOH

(UURU FRGH

� �

:5,7 �)81���

5($' �)81��� ,1

&DP 3RVLWLRQHU

&RPPRQ PHPRU\

&DP 3RVLWLRQHU GDWD
:5,7�'(/(7(

2XWSXW�FXUUHQW DQJOH�
HUURU FRGH 5($'

287

1RWH 'DWD PHPRU\ LV XVHG LQ WKH H[DPSOH DERYH� EXW WKH ,5 DUHD FDQ DOVR EH
XVHG�

&DP 3RVLWLRQHU 'DWD
:ULWH�'HOHWH )RUPDW �3& WR
&DP 3RVLWLRQHU�

:RUG O

:RUG O��

:RUG O��

%LW �� ï �� �� ï �

&RGH QXPEHU

[�� [�

�

�

� ï � � ï �

2XWSXW QXPEHU

[�� [�

[�

[�

[��

[��[���

[���

21 DQJOH

2)) DQJOH

1RWH 7KH ZRUGV PXVW EH LQ WKH '0 RU ,5 DUHDV�



6HFWLRQ �)XQFWLRQV

��

&RGH
QXPEHU

��

��

��

1DPH

:ULWH

� VWHS GHOHWLRQ

$OO VWHS GHOHWLRQ

)XQFWLRQ

:ULWHV GDWD�

'HOHWHV &DP 3RVLWLRQHU GDWD VSHFLILHG E\ WKH 21 DQJOH�

'HOHWHV DOO &DP 3RVLWLRQHU GDWD RI VSHFLILHG QRV�

:ULWH 3URJUDPPLQJ ([DPSOH
,Q WKLV H[DPSOH WKH &����+ LV XVHG DQG WKH &DP 3RVLWLRQHU LV DOORFDWHG ZRUGV
��� DQG ���� 2XWSXW � LV SURJUDPPHG WR WXUQ 21 IURP � WR �� DQG ��� WR ���� 2XW�
SXW � LV SURJUDPPHG WR WXUQ 21 IURP ��� WR ��� DQG ��� WR ����

8VH D GLIIHUHQWLDWLRQ XS �ELW % LQ WKH SURJUDP EHORZ� DV WKH LQSXW WR :5,7� :KHQ
WKH LQSXW 21 WLPH RI % LV � VFDQ WLPHV RU PRUH� DQG :5,7 LV H[HFXWHG VHYHUDO
WLPHV� WKH VDPH &DP 3RVLWLRQHU GDWD LV ZULWWHQ VHYHUDO WLPHV� FDXVLQJ D &DP 3R�
VLWLRQHU GDWD GXSOLFDWLRQ HUURU �(����

'DWD 0HPRU\ $OORFDWLRQ

�

�

�

�

�

�

�

����

'0
DGGUHVV

����

����

����

����

����

����

����

����

����

����

����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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�

�� �� ([SODQDWLRQ

:ULWH WR RXWSXW �

21 DQJOH  ��

2)) DQJOH  ���

21 DQJOH  ���

2)) DQJOH  ���

:ULWH WR RXWSXW �

:ULWH WR RXWSXW �

21 DQJOH  ���

2)) DQJOH  ���

21 DQJOH  ���

2)) DQJOH  ���

:ULWH WR RXWSXW �
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/DGGHU 'LDJUDP

$

&

6WDUW LQSXW

75�

',)8���� %

:5,7����

�����

'0 ����

���

&

'

�(TXDO IODJ�
�����

,QSXW LV UHWDLQHG XQWLO LQWHOOLJHQW
,�2 ZULWH LV FRPSOHWHG�

:KHQ LQWHOOLJHQW ,�2 ZULWH LV FRPSOHWHG� '
LV 21 DQG WKH LQSXW LV 2))�

% '

%LWV %� &� DQG ' FDQ EH DQ\ ,5 ELWV� 7KLV SURJUDP LV FDSDEOH RI KDQGOLQJ DOO VWHS
GHOHWLRQ DQG RQH VWHS GHOHWLRQ DFFRUGLQJ WR WKH GDWD LW UHFHLYHV YLD WKH '0 DUHD�

2XWSXW�&XUUHQW $QJOH�(UURU
&RGH 5HDG )RUPDW �&DP
3RVLWLRQHU WR &38�

:RUG P��

:RUG P��

%LW �� ï �� �� ï �

�

�

� ï � � ï �

[�

[�

[��

[��
[���

[���

:RUG P��

:RUG P 2XWSXWV �� WKURXJK � �FRUUHVSRQG WR HDFK ELW�

2XWSXWV �� WKURXJK �� �FRUUHVSRQG WR HDFK ELW�

&XUUHQW DQJOH

(UURU FRGH

1RWH 7KH ZRUGV PXVW EH LQ WKH '0 RU ,5 DUHDV�



6HFWLRQ �)XQFWLRQV

��

5HDG 3URJUDP ([DPSOH
,Q WKLV H[DPSOH� WKH &����+ LV XVHG DQG WKH &DP 3RVLWLRQHU LV DOORFDWHG ZRUGV
��� DQG ���� 7KH SURJUDP EHORZ UHDGV WKH RXWSXWV� FXUUHQW DQJOH� DQG HUURU
FRGHV IURP WKH &DP 3RVLWLRQHU DQG VWRUHV WKHP LQ '0 ���� WKURXJK '0 ����

����� �$OZD\V 21�
5($' �)81FWLRQ ���

�����

���

'0 ����

(1'����

1RWH 5($' LV H[HFXWHG DW HDFK VFDQ� DQG WKHUHIRUH FDQQRW EH XVHG DW WKH
VDPH WLPH DV 029 RU 287� ,Q WKH SURJUDP� 5($' VKRXOG DOZD\V EH
SODFHG LPPHGLDWHO\ EHIRUH (1'�



6HFWLRQ �)XQFWLRQV
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�ï�ï� )RXU�:RUG 0RGH
)ROORZ WKH VHTXHQFH EHORZ LQ RUGHU WR UHDG DQG ZULWH GDWD LQ IRXU�ZRUG PRGH�

��������
�� 2XWSXW WKH ILUVW ZRUG RI GDWD WR EH WUDQVIHUUHG IURP WKH 3& WR WKH &DP 3RVL�

WLRQHU GDWD EXV�

�� 7XUQ 21 ELW � RI ZRUG Q�� RI WKH &DP 3RVLWLRQHU GDWD�

�� :KHQ WKH ZULWH LV FRPSOHWH� WKH &DP 3RVLWLRQHU VHQGV &DP 3RVLWLRQHU DF�
NQRZOHGJH �ELW �� RI ZRUG Q���� ZKLFK PHDQV WKH LQVWUXFWLRQ KDV EHHQ DF�
FHSWHG�

�� $FFRUGLQJ WR WKH LQVWUXFWLRQ EHLQJ H[HFXWHG� LQVWUXFWLRQ UHDG\ �ELW � RI ZRUG
Q��� WXUQV 2))�

�� $IWHU FRQILUPLQJ WKDW &DP 3RVLWLRQHU DFNQRZOHGJH LV 21� WXUQ 3& DFNQRZO�
HGJH �ELW �� RI ZRUG Q��� 21� DQG WXUQ &DP 3RVLWLRQHU GDWD ZULWH 2))�

�� :KHQ WKH SURFHVV LV FRPSOHWHG� WXUQ LQVWUXFWLRQ UHDG\ �ELW � RI ZRUG Q��� 21�

%\ VSHFLI\LQJ GDWD ZULWH IRU WKH VHFRQG DQG WKLUG ZRUGV DQG UHSHDWLQJ WKH DERYH
SURFHGXUH� DOO &DP 3RVLWLRQHU GDWD FDQ EH WUDQVIHUUHG�

&38

:ULWH GDWD

&DP 3RVLWLRQHU GDWD ZULWH

&DP 3RVLWLRQHU $&.

,QVWUXFWLRQ UHDG\ 2))

3& $&.

,QVWUXFWLRQ UHDG\ 21

&DP 3RVL�
WLRQHU

:RUG O

:RUG O��

:RUG O��

%LW �� ï �

�

�

� ï � � ï �

2XWSXW QXPEHU

[�� [�

[�

[�

[��

[��[���

[���

21 DQJOH

2)) DQJOH

�
�

'DWD LGHQWLILFDWLRQ QXPEHU

�� ï ��

1RWH 7KH ZRUGV PXVW EH LQ WKH '0 RU ,5 DUHDV�
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:ULWH 3URJUDP ([DPSOH
,Q WKLV H[DPSOH� WKH &����+ LV XVHG DQG WKH &DP 3RVLWLRQHU LV DOORFDWHG ZRUGV
��� DQG ���� 7KH SURJUDP WXUQV RXWSXW � 21 IURP �� WR ��� DQG RXWSXW � 21 IURP
��� WR ����

'DWD 0HPRU\ $OORFDWLRQ
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�� �� ([SODQDWLRQ

:ULWH WR RXWSXW �

21 DQJOH  ��

2)) DQJOH  ���

21 DQJOH  ���

2)) DQJOH  ���

:ULWH WR RXWSXW �
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/DGGHU 'LDJUDP

67$57

,QVWUXFWLRQ UHDG\
$ ����� % &

%
%

%
'

'

,QVWUXFWLRQ
UHDG\

�����

&3 $&.

�����

*

�����

&3 $&.

�����

) �����

*

(

',)8 ����

$

',)8 ����

'

029 ����

�����

'0 ����

029 ����

'0 ����

���

',)8 ����

(

'8)' ����

)

�����

*

,1& ����

'0 ����

&03 ����

'0 ����

�����

�����
&

�(TXDO IODJ�

6WDUW LQSXW

:ULWLQJ LQ SURJUHVV IODJ

'HWH&WV WKH OHDGLQJ HGJH RI WKH VWDUW LQ�
SXW VLJQDO

:ULWHV WKH ILUVW '0 DGGUHVV WR WKH FRXQWHU
UHJLVWHU

7UDQVIHUV WKH '0 GDWD LQGLFDWHG E\ FRXQW�
HU UHJLVWHU IURP WKH 3& WR &DP 3RVLWLRQHU
GDWD EXV�

&DP 3RVLWLRQHU GDWD ZULWH LQVWUXFWLRQ

'HWHFWV &DP 3RVLWLRQHU DFNQRZOHGJH 21

'HWHFWV &DP 3RVLWLRQHU DFNQRZOHGJH
2))

3& DFNQRZOHGJH 21

$GYDQFHV WKH FRXQWHU UHJLVWHU E\ RQH�

)LQDO GDWD FKHFN

:ULWH FRPSOHWH IODJ

�����

1RWH $� %� &� '� (� DQG ) DUH ,5 ELWV� '0 ���� LV XVHG DV D FRXQWHU�UHJLVWHU RI
WKH ZRUG EHLQJ WUDQVIHUUHG�
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&DP 3RVLWLRQHU 'DWD
'HOHWLRQ
'HOHWH )RUPDW

:RUG O

:RUG O��

%LW �� ï �� �� ï �

�

� ï � � ï �

2XWSXW QXPEHU

[�� [�

[�[��[���

21 DQJOH

� �

'DWD LGHQWLILFDWLRQ QXPEHU

6LQJOH VWHS GHOHWLRQ�

$OO 6WHS 'HOHWLRQ�

:RUG O

%LW �� ï �� �� ï � � ï � � ï �

2XWSXW QXPEHU

[�� [�

� �

'DWD LGHQWLILFDWLRQ QXPEHU

1RWH 'DWD PHPRU\ LV XVHG LQ WKH DERYH H[DPSOH� EXW WKH ,5 DUH FDQ DOVR EH
XVHG�

'HOHWH 3URJUDP
$ SURJUDP IRU GHOHWLQJ GDWD FDQ EH ZULWWHQ LQ WKH VDPH ZD\ DV WKH SURJUDP IRU
ZULWLQJ GDWD� $OO WKDW QHHGV WR EH GRQH LV WR FKDQJH WKH WUDQVIHU GDWD� DQG FKDQJH
WKH LQVWUXFWLRQ IURP &DP 3RVLWLRQHU GDWD ZULWH WR &DP 3RVLWLRQHU GDWD GHOHWH�

5HDGLQJ RI 2XWSXW DQG
&XUUHQW $QJOH
��������

�� 7XUQ 21 WKH RXWSXW � UHDG LQVWUXFWLRQ� RXWSXW � UHDG LQVWUXFWLRQ� RU FXUUHQW
DQJOH UHDG LQVWUXFWLRQ DV QHHGHG�

�� 7KH &DP 3RVLWLRQHU RXWSXWV WKH GDWD FRUUHVSRQGLQJ WR WKH LQVWUXFWLRQ WR WKH
GDWD EXV RI WKH &38�

�� 8SRQ FRPSOHWLRQ� WKH &DP 3RVLWLRQHU WXUQV &DP 3RVLWLRQHU DFNQRZOHGJH �ELW
�� RI ZRUG Q��� 21� ZKLFK PHDQV SURFHVVLQJ LV FRPSOHWHG�

�� $FFRUGLQJ WR WKH LQVWUXFWLRQ EHLQJ H[HFXWHG� LQVWUXFWLRQ UHDG\ �ELW � RI ZRUG
Q��� WXUQV 2))�

�� $IWHU FRQILUPLQJ WKDW &DP 3RVLWLRQHU DFNQRZOHGJH LV 21� WKH &38 WXUQV 3&
DFNQRZOHGJH �ELW �� RI ZRUG Q��� 21� &DP 3RVLWLRQHU DFNQRZOHGJH WKHQ
WXUQV WKH UHDG VLJQDO 2))�
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�� :KHQ WKH SURFHVV LV FRPSOHWH� LQVWUXFWLRQ UHDG\ �ELW � RI ZRUG Q��� WXUQV 21�

&38

5HDG GDWD

,QVWUXFWLRQ UHDG\ 2))

3& $&.

,QVWUXFWLRQ UHDG\

&DP 3RVL�
WLRQHU

5($'

&DP 3RVLWLRQHU $&.

5HDG 3URJUDP ([DPSOH
,Q WKLV H[DPSOH� WKH &����+ LV XVHG DQG WKH &DP 3RVLWLRQHU LV DOORFDWHG ZRUG ���
LV DOORFDWHG WR WKH &DP 3RVLWLRQHU� 7KLV SURJUDP UHDGV WKH SUHVHQW DQJOH YLD '0
�����

/DGGHU 'LDJUDP 3URJUDP

$

�����

,QVWUXFWLRQ
UHDG\

�����

�3& $&.�

�����

�3& $&.�

�����

&XUUHQW DQJOH WUDQV�
IHU LQ SURJUHVV

�����

�����

029 ����

���

'0 ����

�����

&XUUHQW DQJOH WUDQVPLVVLRQ UHTXHVW 21

&XUUHQW DQJOH LV PRYHG WR '0 �����

3& $&. 21



6(&7,21 �
7URXEOHVKRRWLQJ

�ï� 6\VWHP (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3URJUDP (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &RPPXQLFDWLRQ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� (UURU &RGH 7UDQVIHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



6HFWLRQ �7URXEOHVKRRWLQJ
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6HFWLRQ 2YHUYLHZ
(UURUV PD\ EH GLYLGHG LQWR WKH IROORZLQJ WKUHH W\SHV� V\VWHP HUURUV� SURJUDP HU�
URUV� DQG FRPPXQLFDWLRQ HUURUV� (DFK RI WKHVH HUURUV UHTXLUHV D GLIIHUHQW WURXEOH�
VKRRWLQJ PHWKRG� 3URJUDP HUURUV DQG 5HVROYHU LQSXW HUURUV FDQ EH FOHDUHG E\
SUHVVLQJ WKH &/($5 NH\ RQ WKH IURQW SDQHO RI WKH &DP 3RVLWLRQHU� &RPPXQLFDWLRQ
HUURUV DUH DXWRPDWLFDOO\ FOHDUHG ZKHQ WKH FRUUHFW LQVWUXFWLRQV RU GDWD DUH VHQW WR
WKH &DP 3RVLWLRQHU� 7KH ILJXUH EHORZ RXWOLQHV WKHVH SURFHGXUHV�

(UURU

6\VWHP HUURU

3URJUDP HUURU

&RPPXQLFD�
WLRQ HUURU

5HVROYHU UHZLULQJ

8QLW�5HVROYHU
UHSODFHPHQW

3UHVV
&/($5 NH\

6HQGLQJ FRUUHFW
GDWD�LQVWUXFWLRQ

(UURU
FOHDUHG

�ï� 6\VWHP (UURUV
6\VWHP HUURUV DUH FDXVHG ZKHQ WKHUH LV DQ HUURU LQ WKH &38� RU ZKHQ QR LQSXW LV
UHFHLYHG IURP WKH 5HVROYHU� 7KHUH DUH ILYH W\SHV RI V\VWHP HUURU� 5HVROYHU LQSXW
HUURUV� ((3520 HUURUV� ZRUN PHPRU\ HUURUV� ZRUN PHPRU\ YHULILFDWLRQ HUURUV�
DQG RULJLQ DOLJQPHQW HUURUV� 5HVROYHU LQSXW HUURUV DQG ZRUN PHPRU\ YHULILFDWLRQ
HUURUV DUH WKH RQO\ W\SHV RI V\VWHP HUURUV WKDW FDQ EH UHPRYHG E\ WKH XVHU�

��

(UURU FRGH

��

��

��

��

(UURU W\SH

5HVROYHU
LQSXW HUURU

((3520 HUURU

:RUN PHPRU\
HUURU

:RUN PHPRU\ YHU�
LILFDWLRQ HUURU

2ULJLQ DOLJQPHQW
HUURU

5HFRQQHFW 5HVROYHU RU UHSODFH 5HVROYHU RU FDEOH�
VHW PRGH WR 35R*UDP DQG SUHVV &/($5 NH\� ,Q
35R*UDP PRGH� DOO IXQFWLRQV �H[FHSW RULJLQ DOLJQ�
PHQW DQG WHVW UXQ� FDQ EH XVHG ZLWK QR 5HVROYHU
FRQQHFWHG�

5HVROYHU HLWKHU IDXOW\ RU
GLVFRQQHFWHG� RU 5HVROY�
HU FDEOH EURNHQ�

&DXVH 'DWD LQ ((3520
LV LQFRUUHFW�

'DWD LQ ((3520 LV LQ�
FRUUHFW�

'DWD LQ ZRUN PHPRU\ LV
LQFRUUHFW�

:RUN PHPRU\ KDV EHHQ
FRUUXSWHG�

$EQRUPDOLW\ LQ 5HVROYHU
GLJLWDO FRQYHUVLRQ FLUFXLW�

5HPHG\

7KHVH HUURUV FDQQRW EH UHPRYHG E\ WKH XVHU� 5H�
SODFH WKH &DP 3RVLWLRQHU�

3UHVV WKH &/($5 DQG WKHQ 581 NH\V� 'DWD LQ
((3520 LV ORDGHG LQWR ZRUN PHPRU\�

7KHVH HUURUV FDQQRW EH UHPRYHG E\ WKH XVHU�
5HSODFH WKH &DP 3RVLWLRQHU�

&DXWLRQ 'DWD LQ WKH ZRUN PHPRU\ ZLOO EH UHWDLQHG IRU WZR GD\V DW WHPSHUDWXUHV
RI XS WR ���& ZLWK QR SRZHU VXSSOLHG WR WKH 8QLW� ,I QR SRZHU LV VXS�
SOLHG WR WKH 8QLW IRU PRUH WKDQ WZR GD\V� WKH ZRUN PHPRU\ PD\ EH FRU�
UXSWHG� ,Q WKLV FDVH� UHORDG WKH GDWD IURP WKH ((3520 LQWR WKH ZRUN
PHPRU\�



6HFWLRQ �7URXEOHVKRRWLQJ

��

�ï� 3URJUDP (UURUV
3URJUDP HUURUV DUH WKRVH FDXVHG E\ LQFRUUHFW &DP 3RVLWLRQHU GDWD RU LQFRUUHFW
NH\ LQSXW� 7KHUH DUH HLJKW W\SHV RI SURJUDP HUURU� &DP 3RVLWLRQHU GDWD ZULWH HU�
URUV� ((3520 ZULWH HUURUV� RULJLQ DOLJQPHQW HUURUV� SURWHFW HUURUV� &DP 3RVLWLRQHU
GDWD GXSOLFDWLRQ HUURUV� FDP LQSXW HUURUV� FDP 21�2)) YDOXH LQSXW HUURUV� DQG
581 PRGH FKDQJHRYHU HUURUV� 7KHVH HUURUV FDQ EH FOHDUHG E\ SUHVVLQJ WKH
&/($5 NH\ ZKLOH LQ WKH 35R*UDP PRGH�

��

(UURU FRGH

��

��

��

��

(UURU W\SH 5HPHG\

��

��

&DP 3RVLWLRQHU
GDWD ZULWH HUURU

((3520 ZULWH
HUURU

2ULJLQ DOLJQPHQW
HUURU

3URWHFW HUURU

&DP 3RVLWLRQHU
GDWD GXSOLFDWLRQ
HUURU

,I WKH GDWD GRHV QRW QHHG WR EH VWRUHG� SUHVV
WKH &/($5 NH\ DQG VWDUW RYHU� ,I WKH GDWD
QHHGV WR EH VWRUHG� FKHFN WKH &DP 3RVLWLRQHU
GDWD� DQG H[HFXWH ((3520 ZULWH�

3RZHU VRXUFH KDV EHHQ WXUQHG
2)) ZLWKRXW VWRULQJ &DP 3RVL�
WLRQHU GDWD LQ ((3520� 7KXV�
ZKHQ WKH SRZHU LV WXUQHG EDFN
21 WKH GDWD LQ WKH &DP 3RVL�
WLRQHU LV RXW RI GDWH�

&DXVH

7KH SRZHU ZDV WXUQHG 2))
ZKLOH ((3520 ZULWH ZDV EH�
LQJ H[HFXWHG� &DP 3RVLWLRQHU
GDWD ZDV QRW VWRUHG�

$IWHU FKHFNLQJ WKH SURJUDPPHG GDWD� H[HFXWH
((3520 ZULWH DJDLQ�

7KH SRZHU ZDV WXUQHG 2))
ZKLOH RULJLQ DOLJQPHQW ZDV EH�
LQJ H[HFXWHG� :KHQ WKH SRZHU
LV WXUQHG SRZHU 21 DJDLQ� WKH
RULJLQ DOLJQPHQW VWDWXV LV RXW RI
GDWH�

$Q DWWHPSW ZDV PDGH WR PRGLI\
WKH GDWD RI D SURWHFWHG FDP

,I QR QHHG WR UHDOLJQ� FKDQJH WR 35R*UDP
PRGH� SUHVV WKH &/($5 NH\ DQG FRQWLQXH RS�
HUDWLQJ� ,I UHDOLJQPHQW QHHGHG� H[HFXWH RULJLQ
DOLJQPHQW DJDLQ�

,I GDWD GRHV QRW QHHG WR EH PRGLILHG� FKDQJH
WR 35R*UDP PRGH� SUHVV WKH &/($5 NH\ DQG
FRQWLQXH RSHUDWLQJ� ,I GDWD GRHV QHHG WR EH
PRGLILHG� FRQWLQXH RSHUDWLRQ DIWHU FDQFHOOLQJ
SURWHFWLRQ RI WKH UHOHYDQW RXWSXW�

$ GXSOLFDWH 21�2)) DQJOH ZDV
VSHFLILHG IRU RQH FDP

5HFRQILUP DQG FRUUHFW &DP 3RVLWLRQHU GDWD�

2XWSXW QXPEHU
LQSXW HUURU

6SHFLILHG RXWSXW KDV D QX�
PHULF YDOXH RXWVLGH WKH UDQJH
RI � WKURXJK ���

5HFRQILUP DQG FRUUHFW &DP 3RVLWLRQHU GDWD�

&DP 21�2)) YDO�
XH LQSXW HUURU

581 PRGH
FKDQJHRYHU HUURU

&DP 21�2)) YDOXH RXWVLGH WKH
GHILQHG DUHD LV VSHFLILHG� RU
ERWK 21 DQG 2)) DUH VSHFLILHG
DW WKH VDPH SRLQW�

581 PRGH KDV EHHQ FKDQJHG
RYHU WR 35R*UDP PRGH�

&RUUHFW &DP 3RVLWLRQHU GDWD�

5HWXUQ WR WKH 35R*UDP PRGH LQLWLDO GLVSOD\
DQG WKHQ VKLIW LQWR 581 PRGH�

��



6HFWLRQ �7URXEOHVKRRWLQJ

��

�ï� &RPPXQLFDWLRQ (UURUV
&RPPXQLFDWLRQ HUURUV DUH WKRVH FDXVHG E\ LQVWUXFWLRQV IURP RU GDWD WUDQVPLVVLRQ
ZLWK WKH &38� 7KH\ DUH DXWRPDWLFDOO\ UHPRYHG ZKHQ WKH FRUUHFW GDWD RU LQVWUXF�
WLRQV DUH VHQW E\ WKH &38� 7KHUH DUH WKUHH W\SHV RI FRPPXQLFDWLRQ HUURU� WUDQV�
PLVVLRQ FRGH HUURUV� IRUPDW HUURUV� DQG LQVWUXFWLRQ HUURUV�

��

(UURU FRGH

��

��

(UURU W\SH 5HPHG\&DXVH

7UDQVPLVVLRQ
FRGH HUURU

)RUPDW HUURU

,QVWUXFWLRQ HUURU

7UDQVPLVVLRQ FRGH IURP WKH
&38 LV LQFRUUHFW�

7UDQVPLVVLRQ GDWD IRUPDW IURP
WKH &38 LV LQFRUUHFW�

7KH FXUUHQW LQVWUXFWLRQ FDQQRW
EH H[HFXWHG EHFDXVH WKH SUH�
YLRXV LQVWUXFWLRQ LV VWLOO EHLQJ
H[HFXWHG�

&KHFN WKH WUDQVIHU FRGH QXPEHU �ELWV ��
WKURXJK ��� RI WKH WUDQVPLVVLRQ GDWD� DQG FRU�
UHFW�

&RQILUP DQG FRUUHFW WKH WUDQVPLVVLRQ GDWD
IRUPDW�

&KHFN WKH WLPLQJ RI WKH 3& SURJUDP� DQG FRQ�
ILUP WKDW &DP 3RVLWLRQHU DFNQRZOHGJH LV UH�
FHLYHG EHIRUH WUDQVPLWWLQJ QHZ LQVWUXFWLRQV�



6HFWLRQ �7URXEOHVKRRWLQJ

��

�ï� (UURU &RGH 7UDQVIHU
7ZR�:RUG 0RGH

5HIHU WR 6HFWLRQ �ï�ï� 7ZR�:RUG 0RGH�

)RXU�:RUG 0RGH
7UDQVIHU IRUPDW�

:RUG Q��

%LW �� ï �� �� ï � � ï � � ï �

[�� [�
� �

(UURU FRGH QXPEHU

7KH &DP 3RVLWLRQHU LV DOORFDWHG ZRUGV ��� WKURXJK ��� LQ WKH &����+ 3&�

7UDQVIHU 3URJUDP ([DPSOH

�����

,QVWUXFWLRQ
UHDG\

�����

�����

�����

�����

�����

029 ����

���

'0 ����

����� 3& $&. 21

�����

(UURU FRGH
WUDQVPLWWHG

3& DF�
NQRZOHGJH

&DP 3RVLWLRQHU
DFNQRZOHGJH

(UURU FRGH WUDQVPLVVLRQ UHTXHVW 21

(UURU FRGH ZULWWHQ WR '0 ����



$SSHQGL[ $
6SHFLILFDWLRQV



$SSHQGL[ $6SHFLILFDWLRQV

��

7KH VSHFLILFDWLRQV RI WKH &DP 3RVLWLRQHU FRQIRUP WR WKRVH RI DOO &�VHULHV 3URJUDP�
PDEOH &RQWUROOHUV�

&DP 3RVLWLRQHU

,WHP

2XWSXW SRLQWV

2XWSXW LQGLFDWLRQ

([WHUQDO RXWSXW

([WHUQDO RXWSXW WHUPLQDOV

$QJOH GHWHFWRU �5HVROYHU�

'HWHFWRU LQSXW WHUPLQDOV

&RQWURO UHVROXWLRQ

0D[� GDWD OHQJWK

5HVSRQVH USP

5HVSRQVH WLPH

5HSHDWDELOLW\

2ULJLQ DOLJQPHQW

0HPRU\

&XUUHQW YDOXH LQGLFDWLRQ

'DWD LQSXW

,QWHUQDO FXUUHQW FRQVXPSWLRQ

0DVV

6SHFLILFDWLRQV

([WHUQDO RXWSXW� � SRLQWV �RXWSXWV � WKURXJK ��
,QWHUQDO RXWSXW� �� SRLQWV �RXWSXWV � WKURXJK ���

/(' LQGLFDWRU

7UDQVLVWRU �RSHQ�FROOHFWRU� ZLWK SKRWRFRXSOHU LVRODWLRQ�
6ZLWFKLQJ FDSDFLW\� ��� P$ �� WR �� 9'&

���WHUPLQDO UHPRYDEOH WHUPLQDO EORFN

�)��/�56���56���7�56���56��:

�� SLQ VXE�' FRQQHFWRU

��� ZLWK �� UHVROXWLRQ DQG ��� VSOLWV ZLWK ���� UHVROX�
WLRQ �VHOHFWDEOH��

��� RXWSXWV ZLWK �� UHVROXWLRQ DQG ��� RXWSXWV ZLWK
���� UHVROXWLRQ �VHOHFWDEOH�� �:KHQ DOO GDWD WDNHV WKH
IRUP RI DQ 21�2)) SDLU��

��� USP PD[� �5HVROYHU USP�

��� mV �6DPSOLQJ IUHTXHQF\� � N+]�

����

� WR ��� ���� VSOLWV�� � WR ��� ���� VSOLWV�

((3520 ��. E\WHV�

5HVROYHU·V FXUUHQW YDOXH VKRZQ QXPHULFDOO\

&DQ EH VHW XVLQJ WKH NH\V RQ WKH IURQW SDQHO�

��� $ PD[� � 9'&

��� JUDPV PD[�



$SSHQGL[ $6SHFLILFDWLRQV

��

3RZHU 6XSSO\ 6HTXHQFH

3RZHU 21

3& RSHUDWLRQ

&����&3��� RSHUDWLRQ

$SSUR[� � V

$SSUR[� � V

1RWH 'R QRW RSHUDWH WKH 3& LQ WKLV UDQJH� 7KH SURJUDP ZLOO UXQ� EXW WKH &DP
3RVLWLRQHU ZLOO QRW RSHUDWH� 7KHUHIRUH� WKH LQLWLDO VFDQ 21 IODJ �&���� 65
ELW ����� &����+�&����+� 65 ELW ������� LI XVHG� ZLOO QRW EH GHWHFWHG E\
WKH &DP 3RVLWLRQHU�

([WHUQDO 2XWSXW
&LUFXLW &RQILJXUDWLRQ

�9

287

&20

,WHP 6SHFLILFDWLRQV

0D[� VZLWFKLQJ FDSDFLW\

/HDNDJH FXUUHQW

��� P$ �� 9'&

��� mV $ PD[�

5HVLGXDO YROWDJH

21 UHVSRQVH WLPH

2)) UHVSRQVH WLPH

1XPEHU RI FLUFXLWV

([WHUQDO SRZHU VRXUFH

��� 9 PD[�

� mV PD[� �6HH QRWH��

� mV PD[� �6HH QRWH��

� SRLQWV�FRPPRQ� � FLUFXLW

�� P$ PLQ� �� WR �� 9'&

1RWH 21�2)) UHVSRQVH WLPHV DUH ILJXUHV IRU KDUGZDUH� 7KH\ VKRXOG QRW XVHG
DV UHVSRQVH WLPHV IRU VRIWZDUH�



$SSHQGL[ $6SHFLILFDWLRQV

��

5HVROYHU

,WHP

6KDIW GLDPHWHU

$[LDO ORDG

)ULFWLRQDO WRUTXH

5HVSRQVH IUHTXHQF\

3ULPDU\ YROWDJH

(OHFWULFDO PDUN HUURU

0D[LPXP VSHHG

0RXQWLQJ

&RXSOLQJ

:DLWLQJ

&DEOHV

&RORU

9LEUDWLRQ

6KRFN

$PELHQW WHPSHUDWXUH

'HJUHH RI SURWHFWLRQ

�)��/�56�� �)��/�56��:

� PP

5DGLDO �� NLORJUDPV
7KUXVW �� NLORJUDPV

�� JïFP PD[�

�)��/�56�� �)��/�56��7

�� PP

5DGLDO �� NLORJUDPV
7KUXVW �� NLORJUDPV

��� J�FP PD[� ��� J�FP PD[�

� N+]

�� 9

�� PLQXWHV RI DUF

���� USP �0HFKDQLFDO�

6HUYR�PRXQWLQJ �LQFOXGHG� )ODQJH�PRXQWLQJ �)ODQJH VWUHQJWK �� NJ�

�)��/�5/� �)��/�5/��

&RQQHFWRU /HDG ZLUH ���� PP� &DEOH �� P� FRQQHFWRU LQFOXGHG�

�)��/�&5 B B B 1$ �)��/�&5B B B 6$ �)��/�&5B B B &

0XQVHOO 1��� 0XQVHOO �<���

)UHTXHQF\ UDQJH� �� WR ��� +]
7RWDO DPSOLWXGH� ��� PP �RU �� *� ZKLFKHYHU LV OHVV�
7HVW WLPH� ;�<�= GLUHFWLRQV� � KRXUV HDFK

��� *� ;�<�= GLUHFWLRQV� � WLPHV HDFK

ï��� WR ���&

'ULS�SURRI RLO UHWDLQLQJ W\SH� ,3��) �-(0�

&RXSOLQJ

0RGHO

�)��/�5/��

�)��/�5/�

%HQGLQJ
DQJOH PD[�

���

���

0D[LPXP PLV�
DOLJQPHQW

��� PP

��� PP

0D[LPXP WUDQVPLV�
VLRQ WRUTXH

���& ���&

�� NJ�FP

�� NJ�FP

�� NJ�FP

� NJ�FP

6HW VFUHZ

6L]H
7LJKWHQLQJ
WRUTXH

� PP ORQJ� �
PP GLDPHWHU

� PP ORQJ� �
PP GLDPHWHU

��� NJ�FP

��� NJ�FP

1RWH :KHQ D WRUTXH RI ��� WR � WLPHV WKH PD[LPXP WUDQVPLVVLRQ WRUTXH LV DS�
SOLHG� WKH FRXSOLQJ ZLOO EUHDN DW WKH IOH[LEOH SODWHV� 7KLV LV WR SURWHFW WKH
5HVROYHU IURP H[FHVVLYH ORDGV�



$SSHQGL[ $6SHFLILFDWLRQV

��

'LPHQVLRQV
&DP 3RVLWLRQHU

���
PP

���� PP
�� PP

&DP 3RVLWLRQHU 2XWSXW
7HUPLQDO %ORFN

6FUHZ ZLWK ��� PP GLDPHWHU KHDG
�DQG VHOI�UDLVLQJ SUHVVXUH SODWH�

��� PP



$SSHQGL[ $6SHFLILFDWLRQV

��

5HVROYHUV

�)��/ï56��

�)��/ï56��:

�)��/ï56���56��7

� P FDEOH

���� � ���

� ���

��

��

�

��

�������
ï����

���� � ���
�� ��� PD[�

� ���

��

�

��

�������
ï����

��

��

��

��� GLD� �IRXU KROHV�

�� ��

� � �

�� �� ��� ��

��

��

$OO GLPHQVLRQV LQ PP�

�� PD[�
�

�� PD[�



$SSHQGL[ $6SHFLILFDWLRQV

��

&RXSOLQJ

%

/
% &

$ 3 $

' (

$OOHQ�KHDG VHW VFUHZ

0RGHO

�)��/�5/��

�)��/�5/�

6HW VFUHZ5HVROYHU

56���7�

56���:�

'
+�

��

�

� PP ORQJ� �
PP GLDPHWHU

� PP ORQJ� �
PP GLDPHWHU

(

��

��

/

����

��

3

��

����

$

���

���

%

���

���

&

��

��
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$SSHQGL[ %6WDQGDUG 0RGHOV

��

3URGXFWV &RYHUHG LQ WKLV
0DQXDO

3URGXFW 1DPH 'HVFULSULRQ 0RGHO 1XPEHU

&DP 3RVLWLRQHU )RU &����&����+ &����&3���

5HODWHG 3URGXFWV

3URGXFW 1DPH 'HVFULSULRQ 0RGHO 1XPEHU

5HVROYHU +LJK WRUTXH �)��/����56��7

:LWK FRQQHFWRU �)��/�56��

:LWKRXW FRQQHFWRU �)��/�56��:

)RU +LJK�7RUTXH 5HVROYHU �)��/�&5;;;&

)RU 5HVROYHU ZLWK FRQQHFWRU �)��/�&5;;;1$

)RU 5HVROYHU ZLWKRXW FRQQHFWRU �)��/�&5;;;6$

)RU +LJK�7RUTXH 5HVROYHU �)��/�5/��

)RU RWKHU 5HVROYHUV �)��/�5/�

&DEOH
�;;; LQGLFDWHV
FDEOH OHQJWK LQ
PHWHUV�

&RXSOLQJ



��

*ORVVDU\

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

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�

FRQWUROOHG V\VWHP 7KH GHYLFHV WKDW DUH EHLQJ FRQWUROOHG E\ D 3& 6\VWHP�

FRXQWHU $ 3& IXQFWLRQ WKDW FRXQWV WKH QXPEHU RI RFFXUUHQFHV RI D FHUWDLQ HYHQW�

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

&38 5DFN 3DUW RI D 5DFN 3&� WKH &38 5DFN FRQWDLQV WKH &38� D 3RZHU 6XSSO\� DQG RWKHU
8QLWV�

((3520 >(�OHFWULFDOO\� (�UDVDEOH� 3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI 520
LQ ZKLFK VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV DFFRPSOLVKHG
XVLQJ D VSHFLDO FRQWURO OHDG FRQQHFWHG WR WKH ((3520 FKLS DQG FDQ EH GRQH
ZLWKRXW KDYLQJ WR UHPRYH WKH ((3520 FKLS IURP WKH GHYLFH LQ ZKLFK LW LV
PRXQWHG�

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

([SDQVLRQ ,�2 5DFN 3DUW RI D 5DFN 3&� DQ ([SDQVLRQ ,�2 5DFN LV FRQQHFWHG WR D &38 5DFN WR
LQFUHDVH WKH QXPEHU RI VORWV DYDLODEOH IRU PRXQWLQJ 8QLWV�

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

,QWHOOLJHQW ,�2 )XQFWLRQV )XQFWLRQV ZKLFK OHW WKH &38 RI WKH 3& UHDG GDWD GLUHFWO\ IURP DQG ZULWH GDWD
GLUHFWO\ WR WKH LQWHUQDO PHPRU\ RI D 6SHFLDO ,�2 8QLW RU ,QWHOOLJHQW ,�2 8QLW�

,�2 WDEOH 'LDJUDP ZULWWHQ WR WKH ,5 PHPRU\ DUHD OLVWLQJ WKH W\SH RI ,�2 XQLWV FRQWUROOHG E\ D
3&� ,W PXVW EH FOHDUHG EHIRUH SURJUDPPLQJ RU ZKHQ ,�2 XQLWV DUH FKDQJHG�
7DEOHV FDQ EH UHDG� YHULILHG� RU WUDQVIHUUHG WR D (3520�

,�2 8QLW 7KH PRVW EDVLF W\SH RI 8QLW PRXQWHG WR D %DFNSODQH� ,�2 8QLWV LQFOXGH ,QSXW 8QLWV
DQG 2XWSXW 8QLWV� HDFK RI ZKLFK LV DYDLODEOH LQ D UDQJH RI VSHFLILFDWLRQV� ,�2 8QLWV
GR QRW LQFOXGH 6SHFLDO ,�2 8QLWV� /LQN 8QLWV� HWF�

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

287 LQVWUXFWLRQ 2XWSXWV WKH UHVXOW RI D ORJLFDO RSHUDWLRQ WR D VSHFLILHG ELW�

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

3520 >3�URJUDPPDEOH� 5�HDG� 2�QO\� 0�HPRU\�@ $ W\SH RI 520 LQWR ZKLFK WKH SURJUDP
RU GDWD PD\ EH ZULWWHQ DIWHU PDQXIDFWXUH� E\ D FXVWRPHU� EXW ZKLFK LV IL[HG IURP
WKDW WLPH RQ�

3520 :ULWHU $ 3520 :ULWHU LV D GHYLFH XVHG WR ZULWH GDWD WR 520� 3520� DQG (3520
VWRUDJH FKLSV�

5DFN $Q DVVHPEO\ WKDW IRUPV D IXQFWLRQDO XQLW LQ D 5DFN 3& 6\VWHP� $ 5DFN FRQVLVWV RI
D %DFNSODQH DQG WKH 8QLWV PRXQWHG WR LW� 7KHVH 8QLWV LQFOXGH WKH 3RZHU 6XSSO\�
&38� DQG ,�2 8QLWV� 5DFNV LQFOXGH &38 5DFNV� ([SDQVLRQ ,�2 5DFNV� DQG ,�2
5DFNV� 7KH &38 5DFN LV WKH 5DFN ZLWK WKH &38 PRXQWHG WR LW� $Q ([SDQVLRQ ,�2
5DFN LV DQ DGGLWLRQDO 5DFN WKDW KROGV H[WUD ,�2 8QLWV� $Q ,�2 5DFN LV XVHG LQ WKH
&����+ 'XSOH[ 6\VWHP� EHFDXVH WKHUH LV QR URRP IRU DQ\ ,�2 8QLWV RQ WKH &38
5DFN LQ WKLV 6\VWHP�

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

UHJLVWHU�UHJLVWHUHG 6WRULQJ WH[W DQG JUDSKLFV LQ WKH 5$0�520 FDUG IURP D SHUVRQDO FRPSXWHU RU WKH
$6&,, 8QLW� *UDSKLFV WKDW KDYH EHHQ ZULWWHQ WR WKH 5$0�520 FDUG DUH UHIHUUHG WR
DV UHJLVWHUHG PHVVDJHV�

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

VFDQ WLPH 7KH WRWDO WLPH LW WDNHV WKH 3& WR SHUIRUP LQWHUQDO RSHUDWLRQV� L�H�� UHVHW WKH
ZDWFKGRJ WLPHU� UHDG WKH SURJUDP� UHFHLYH LQSXW GDWD� VHQG RXWSXW GDWD� DQG
H[HFXWH LQVWUXFWLRQV� 6FDQ WLPH LV PRQLWRUHG E\ WKH ZDWFKGRJ WLPHU ZLWKLQ WKH 3&�
DQG LI LW WDNHV ORQJHU WKDQ D FHUWDLQ VSHFLILHG DPRXQW RI WLPH� DQ HUURU PHVVDJH
PD\ EH JHQHUDWHG� RU WKH &38 PD\ MXVW VWRS� 6FDQ WLPHV ZLOO GLIIHU GHSHQGLQJ RQ
WKH FRQILJXUDWLRQ RI WKH V\VWHP�

VROHQRLG $Q RXWSXW GHYLFH FRQVLVWLQJ RI FORVHO\ ZRXQG LQVXODWLQJ ZLUH� LQ WKH IRUP RI D
F\OLQGHU� EXW QRW QHFHVVDULO\ FLUFXODU� ,W LV JHQHUDOO\ XVHG LQ FRQMXQFWLRQ ZLWK DQ LURQ
FRUH� ZKLFK LV SXOOHG LQWR WKH F\OLQGHU E\ WKH PDJQHWLF ILHOG VHW XS ZKHQ FXUUHQW LV
SDVVHG WKURXJK WKH FRUH�

6SHFLDO ,�2 8QLW $ GHGLFDWHG 8QLW WKDW LV GHVLJQHG IRU D VSHFLILF SXUSRVH� 6SHFLDO ,�2 8QLWV LQFOXGH
3RVLWLRQ &RQWURO 8QLWV� +LJK�VSHHG &RXQWHUV� $QDORJ ,�2 8QLWV� HWF�

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

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURGXFW
VROG IRU D 3& 6\VWHP� WKRXJK PRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG ZLWK WKH
ZRUG 8QLW� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D FROOHFWLYH VHQVH DV
D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV ZRUG FOHDU�
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ZDWFKGRJ WLPHU $ VSHFLDO WLPHU LQVLGH WKH &38 WKDW PRQLWRUV WKH 3&·V VFDQ WLPH� 7KH ZDWFKGRJ
WLPHU VHWV D IODJ LI WKH VFDQ WLPH EHFRPHV ORQJHU WKDQ D FHUWDLQ VSHFLILHG YDOXH�
7KLV LV XVHIXO LI WKH FRUUHFW RSHUDWLRQ RI \RXU 6\VWHP GHSHQGV RQ D FHUWDLQ
PD[LPXP VFDQ WLPH�

ZRUG ,Q GLJLWDO FLUFXLWV� D JURXS RI ELWV� 8VXDOO\ D ZRUG FRQVLVWV RI IRXU� HLJKW� RU VL[WHHQ
ELWV� ,Q &�VHULHV 3&V� D ZRUG FRQVLVWV RI VL[WHHQ ELWV� :RUGV FDQ EH XVHG WR VWRUH
GDWD� RU WKH\ FDQ EH XVHG IRU ,�2�
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0DQXDO 5HYLVLRQ +LVWRU\

7KH PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH FRYHU
RI HDFK PDQXDO�

&DW� 1R� :���ï(�ï�

5HYLVLRQ FRGH

5HYLVLRQ
FRGH 'DWH 5HYLVLRQ FRQWHQW

�

�

1RY� ����

)HE� ����

2ULJLQDO SURGXFWLRQ

&RPSOHWH UHYLVLRQ RI WKH HQWLUH PDQX�
DO ZLWK HPSKDVLV RQ WKH ZULWLQJ�
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