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

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

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

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

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

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� 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�

,%0 DQG ,%0 3&�$7 DUH UHJLVWHUHG WUDGHPDUNV RI ,QWHUQDWLRQDO %XVLQHVV 0DFKLQHV &RUSRUDWLRQ�

06�'26 LV D UHJLVWHUHG WUDGHPDUN RI 0LFURVRIW &RUSRUDWLRQ�

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

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

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

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

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV 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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,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7HUPLQRORJ\ DQG 17�VHULHV 0DQXDOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP 520 DQG 6FUHHQ 'DWD 0HPRU\ %RDUG ((3520 �� � � � � � � � � � � � � � � � � � � � � � � � �
��� 1RPHQFODWXUH DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOOLQJ DQG 5HPRYLQJ 8QLWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
6<60$&:$< ,QWHUIDFH �� � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� '0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3&�WR�37 &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 37�WR�3& &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
6<60$& %86 ,QWHUIDFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

��� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'DWD 7UDQVPLVVLRQ DQG ,�2 :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3&�WR�37 &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 37�WR�3& &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVIHU 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
&���+ ,QWHUIDFH 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� '0:RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3&�WR�37 &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 37�WR�3& &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV &KHFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR 0LQL +�W\SH 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGL[
$ 6SHFLDO &KDUDFWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

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

7KLV PDQXDO GHVFULEHV WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH +RVW ,QWHUIDFH 8QLWV IRU WKH 17��0 DQG
17���0 3URJUDPPDEOH 7HUPLQDOV �37V�� 7KH IROORZLQJ +RVW ,QWHUIDFH 8QLW PRGHOV DUH LQFOXGHG�

17��0�17���0 6HULHV
17���0�/.��� 6<60$& :$< +RVW ,QWHUIDFH 8QLW
17���0�57��� :LUHG 6<60$& %86 +RVW ,QWHUIDFH 8QLW
17���0�/%��� &���+ ,QWHUIDFH 8QLW

7KLV PDQXDO FRQWDLQV WKH IROORZLQJ VHFWLRQV� 3OHDVH UHDG WKLV PDQXDO FRPSOHWHO\ DQG EH VXUH \RX XQGHU�
VWDQG WKH LQIRUPDWLRQ SURYLGH EHIRUH DWWHPSWLQJ WR LQVWDOO DQG RSHUDWLRQ D +RVW ,QWHUIDFH 8QLW

6HFWLRQ � SURYLGHV EDVLF WHUPLQRORJ\ DQG UHIHUHQFHPDQXDO OLVWV DORQJZLWK EDVLF LQVWDOODWLRQ SURFHGXUHV�
'HWDLOV RQ LQVWDOODWLRQ� VXFK DV V\VWHP FRQILJXUDWLRQV DUH SURYLGHG LQ ODWHU VHFWLRQV EHFDXVH WKHVH GH�
SHQG RQ WKH LQWHUIDFH EHLQJ XVHG�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ IRU+RVW ,QWHUIDFH8QLWV XVHGZLWK DQ56����& LQWHUIDFH WR D+RVW /LQN8QLW
PRXQWHG WR D 3& LQ D 6<60$& :$< +RVW /LQN 6\VWHP�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ IRU +RVW ,QWHUIDFH 8QLWV XVHG ZLWK DQ 56���� LQWHUIDFH WR D 5HPRWH ,�2
0DVWHU 8QLW PRXQWHG WR D 3& LQ D 6<60$& %86 :LUHG 5HPRWH ,�2 6\VWHP�

6HFWLRQ � SURYLGHV WKH KDUGZDUH DQG FRPPDQGV IRU WKH 17��0�/%����9� DQG 17���0�/%��� &���+
,QWHUIDFH 8QLWV� ([FHSW ZKHUH D GLVWLQFWLRQ QHHGV WR EHPDGH� ERWK RI WKHVH 8QLWV ZLOO EH UHIHUUHG WR VLPSO\
DV WKH �&���+� ,QWHUIDFH 8QLWV�

7KH $SSHQGL[ SURYLGHV D OLVW RI VSHFLDO FKDUDFWHU FRGHV�
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6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ FRYHUV QRPHQFODWXUH DQG IHDWXUHV RI DOO WKH +RVW ,QWHUIDFH 8QLWV DQG SURYLGHV PHWKRGV IRU LQVWDOOLQJ WKHP LQ
WKH 3URJUDPPDEOH 7HUPLQDOV� %DVLF WHUPLQRORJ\ DQG 17�VHULHV PDQXDOV DUH DOVR LQWURGXFHG�

��� 7HUPLQRORJ\ DQG 17�VHULHV 0DQXDOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP 520 DQG 6FUHHQ 'DWD 0HPRU\ %RDUG ((3520 �� � � � � � � � � � � � � � � � � � � � � � � � �

����� 6\VWHP 520 DQG &RPSDWLEOH 37V �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1RPHQFODWXUH DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOOLQJ DQG 5HPRYLQJ 8QLWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ,QVWDOODWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HPRYDO �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 7HUPLQRORJ\ DQG 17�VHULHV 0DQXDOV
1DPHV RI LWHPV LQ WKLV PDQXDO UHODWHG WR WKH 17 6HULHV RI 3URJUDPPDEOH 7HU�
PLQDO DQG 6<60$& &�VHULHV 3URJUDPPDEOH &RQWUROOHUV DUH GHILQHG QH[W�

$EEUHYLDWLRQV 7KH IROORZLQJ DEEUHYLDWLRQV DUH XVHG LQ WKH WH[W�

$EEUHYLDWLRQ 7HUP 0HDQLQJ

37 3URJUDPPDEOH 7HUPLQDO 5HIHUV WR DQ 20521 17�VHULHV 3URJUDPPDEOH 7HUPLQDO�

3& 3URJUDPPDEOH
&RQWUROOHU

5HIHUV WR DQ 20521 6<60$& &�VHULHV RU &9�VHULHV 3URJUDPPDEOH
&RQWUROOHU� RU SURJUDPPDEOH FRQWUROOHUV PDQXIDFWXUHG E\ RWKHU FRPSDQLHV�

,�) ,QWHUIDFH $ FRPPXQLFDWLRQV GHYLFH WKDW FRQQHFWV WKH 3URJUDPPDEOH 7HUPLQDO ZLWK
SHULSKHUDO GHYLFHV�

,�2 ,QSXW�2XWSXW 5HIHUV WR 37 DQG 3& LQSXWV DQG RXWSXWV�

6<60$& 7HUPLQRORJ\
7HUPLQRORJ\ ([SODQDWLRQ

6<60$& $ JHQHULF QDPH IRU 20521·V 3URJUDPPDEOH &RQWUROOHUV�

+RVW /LQN 6\VWHP
�6<60$& :$<�

$ V\VWHP HPSOR\LQJ 6<60$& &�VHULHV +RVW /LQN 8QLWV XVHG WR FUHDWH D FRPPXQLFDWLRQV EXV
EHWZHHQ 3&V� EHWZHHQ 3&V DQG 37V� HWF�

6<60$& %86 $ UHPRWH ,�2 QHWZRUN FUHDWHG EHWZHHQ 6<60$& &�VHULHV 3&V DQG LQSXW�RXWSXW GHYLFHV�

5HIHUHQFH 0DQXDOV 7KH 17��0�17����0 6HULHV DQG 17���0 6HULHV DUH FRYHUHG LQ WKH VL[
PDQXDOV GHVFULEHG EHORZ� $FWXDO PDQXDO QXPEHUV DOVR LQFOXGH VXIIL[HV LQGL�
FDWLQJ WKH YHUVLRQ RI WKH PDQXDO�

1DPH RI 0DQXDO &RQWHQWV 0DQXDO 1R�

17��0�17����0 2SHUDWLRQ
0DQXDO

7KLV PDQXDO SURYLGHV VSHFLILFDWLRQV� IXQFWLRQV� DQG RSHUDWLQJ
LQVWUXFWLRQV IRU WKH 17��0 DQG 17����0 3URJUDPPDEOH 7HUPLQDOV�

9���

17���0 2SHUDWLRQ 0DQXDO 7KLV PDQXDO SURYLGHV VSHFLILFDWLRQV� IXQFWLRQV� DQG RSHUDWLQJ
LQVWUXFWLRQV IRU 17���0 3URJUDPPDEOH 7HUPLQDOV�

9���

17�VHULHV +RVW ,QWHUIDFH 8QLW
2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV WKH FRPPDQGV� FRQWUROV� DQG FRPPXQLFDWLRQV
VSHFLILFDWLRQV IRU RSHUDWLQJ WKH 17��0 DQG WKH 17���0� 5HIHU WR
WKLV PDQXDO ZKHQ SURJUDPPLQJ KRVW FRPSXWHU FRPPXQLFDWLRQV�

9���

17��0�17���0 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV PHWKRGV IRU FUHDWLQJ VFUHHQV� LQFOXGLQJ VFUHHQ
GDWD SUHSDUDWLRQ� VZLWFKHV� OLJKWV� DQG DODUPV�

9���

17�VHULHV +RVW ,QWHUIDFH 8QLW
'LUHFW &RQQHFWLRQ 2SHUDWLRQ
0DQXDO

7KLV PDQXDO FRYHUV WKH 'LUHFW &RQQHFWLRQ IHDWXUH ZKLFK KDV EHHQ
DGGHG WR WKH +RVW ,QWHUIDFH 8QLW�

9���

17�VHULHV 56����&�56����
,QWHUIDFH 8QLW 2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV WKH FRPPDQGV� FRQWUROV� DQG FRPPXQLFDWLRQV
VSHFLILFDWLRQV IRU RSHUDWLQJ WKH 17��0 DQG WKH 17���0 ZLWK WKH
56����&�56���� ,QWHUIDFH 8QLW� 5HIHU WR WKLV PDQXDO ZKHQ
SURJUDPPLQJ KRVW FRPSXWHU FRPPXQLFDWLRQV�

9���

��� 6\VWHP 520 DQG 6FUHHQ 'DWD 0HPRU\ %RDUG ((3520
����� 6\VWHP 520 DQG &RPSDWLEOH 37V

'HSHQGLQJ RQ WKH 37 PRGHO� 6\VWHP 520 �VROG VHSDUDWHO\� PLJKW EH UH�
TXLUHG ZKHQ XVLQJ D ,QWHUIDFH 8QLW WR FRPPXQLFDWH ZLWK D 3& RU SHUVRQDO
FRPSXWHU�

7KH YDULRXV SURJUDPV XVHG E\ WKH ,QWHUIDFH 8QLW WR FRQWURO WKH 37 DUH ZULWWHQ
LQ WKH 6\VWHP 520�

7KH IROORZLQJ WDEOH VKRZV WKH UHTXLUHG 6\VWHP 520 IRU YDULRXV 37�,QWHUIDFH
8QLW FRPELQDWLRQV� 7KH 37 ZLOO QRW RSHUDWH SURSHUO\ LI FRPELQDWLRQV RWKHU
WKDQ WKH RQHV VKRZQ EHORZ DUH XVHG�

6\VWHP 520 DQG 6FUHHQ 'DWD 0HPRU\ %RDUG ((3520 6HFWLRQ ���



�

17��0 37V 6\VWHP 520 LV UHTXLUHG ZLWK WKH 17��0�'7����9��'1����9� DQG
17��0�'7����'1��� 37V�

37V &RPSDWLEOH ,QWHUIDFH 8QLWV 5HTXLUHG 6\VWHP 520

17��0�'7����9�
17��0�'1����9�
17��0�'7���

6<60$& :$< �17���0�/.����
6<60$& %86 �17���0�57����

17��0�605���(

17��0�'7���
17��0�'1��� &���+ �17���0�/%���� 17��0�605���(

17���0 37V 6\VWHP 520 LV UHTXLUHG ZLWK DOO 17���0 37V�

37V &RPSDWLEOH ,QWHUIDFH 8QLWV 5HTXLUHG 6\VWHP 520

17���0�'7�������
17���0�')���
17���0 '1���

6<60$& :$< �17���0�/.����
6<60$& %86 �17���0�57����

17���0�605���(9�

17���0�'1��� &���+ �17���0�/%���� 17���0�605���(9�

((3520 :KHQ ((3520 LV LQVWDOOHG LQ WKH 6FUHHQ 'DWD 0HPRU\ %RDUG DQG D EDFNXS
EDWWHU\ LV QRW EHLQJ XVHG� WKH IROORZLQJ VHWWLQJV ZLOO EH LQLWLDOL]HG WR WKHLU GH�
IDXOW VHWWLQJV LI WKH 37 LV UHVHW RU UHVWDUWHG�

6HWWLQJ 'HIDXOW YDOXH

.H\ 3UHVV 6RXQG 21

%DFNOLJKW 2))� �� PLQ

'LVSOD\� 1RUPDO

1RWH �� 7KLV LV WKH %DFNOLJKW 2)) IXQFWLRQ LQ WKH 17���0�'7����')����
�� 7KH 'LVSOD\ VHWWLQJ LV DYDLODEOH LQ WKH 17���0 RQO\�

��� 1RPHQFODWXUH DQG )XQFWLRQV
+RVW ,QWHUIDFH 8QLWV FRPSRQHQWV DUH LOOXVWUDWHG DQG GHVFULEHG EHORZ�

6ZLWFK FRYHU

37 FRQQHFWRU

+RVW FRQQHFWRU

&RPSRQHQW )XQFWLRQV

37 FRQQHFWRU 7KH 37 FRQQHFWRU LV IRU FRQQHFWLQJ WR DQ 17�VHULHV 37�

6ZLWFK FRYHU 7KH ',3 VZLWFK LV ORFDWHG XQGHU WKLV FRYHU� ,I LW LV GLIILFXOW WR RSHQ WKH FRYHU E\ KDQG� XVH D VWDQGDUG
VFUHZGULYHU� 6HW WKH ',3 VZLWFK EHIRUH PRXQWLQJ WKH 8QLW WR D 37� 5HIHU WR WKH VHFWLRQV RQ
VSHFLILFDWLRQV DQG VZLWFK VHWWLQJV IRU HDFK +RVW ,QWHUIDFH 8QLW ODWHU LQ WKLV PDQXDO IRU DFWXDO VHWWLQJV�

+RVW FRQQHFWRU 7KH KRVW FRQQHFWRU LV IRU FRQQHFWLQJ WR WKH KRVW� 7KH VKDSHV RI KRVW FRQQHFWRUV YDU\ IURP 8QLW WR
8QLW�

1RPHQFODWXUH DQG )XQFWLRQV 6HFWLRQ ���



�

��� ,QVWDOOLQJ DQG 5HPRYLQJ 8QLWV

����� ,QVWDOODWLRQ

%DFN SDQHO

1RWFK

17���0

,QVWDOOLQJ 17��0 8QLWV ,QVWDOOLQJ 17���0 8QLWV

%DFN SDQHO

1RWFK

17��0

+ROG WKH 8QLW ZLWK WKH QRWFK RQ WKH OHIW VLGH� DV VKRZQ LQ WKH LOOXVWUDWLRQ� DQG
VQDS LW LQWR SODFH� ,I WKH 8QLW·V FRQQHFWRU GRHV QRW OLQH XS SURSHUO\ ZLWK WKH
FRQQHFWRU RI WKH 37� WKHQ VOLJKWO\ VKLIW WKH SRVLWLRQ RI WKH +RVW ,QWHUIDFH 8QLW
DV \RX LQVHUW LW�

����� 5HPRYDO

%DFN SDQHO

17���0

5HPRYLQJ 17��0 8QLWV 5HPRYLQJ 17���0 8QLWV

%DFN SDQHO

17��0

$V VKRZQ LQ WKH LOOXVWUDWLRQV DERYH� JUDVS WKH 8QLW E\ WKH VORWV RQ ERWK VLGHV
DQG VTXHH]H WKHP WRZDUG WKH FHQWHU ZKLOH SXOOLQJ WKH 8QLW RXW�

1RWH �� ,I \RX SODFH WKH 8QLW RQ D GHVN RU RWKHU VXUIDFH� SODFH LW ZLWK WKH SULQWHG
FLUFXLW ERDUG VLGH XS�

�� 'R QRW WRXFK WKH SULQWHG FLUFXLW ERDUG VXUIDFH�
�� 'R QRW SXW WKH 8QLW ZKHUH LW PD\ EH H[SRVHG WR GXVW� FKHPLFDOV� RU ZDWHU

VSUD\�
�� 'R QRW VXEMHFW WKH 8QLW WR VWURQJ VKRFNV� E\ GURSSLQJ LW IRU H[DPSOH�
�� 1HYHU GLVDVVHPEOH RU DWWHPSW WR DOWHU WKH 8QLW�

,QVWDOOLQJ DQG 5HPRYLQJ 8QLWV 6HFWLRQ ���



�

6(&7,21 �
6<60$&:$< ,QWHUIDFH

7KLV VHFWLRQ FRYHUV KDUGZDUH DQG FRPPDQGV IRU WKH 17��0�/.����9� DQG 17���0�/.��� 6<60$& :$< ,QWHUIDFH
8QLWV� :LWK D 6<60$& :$< LQWHUIDFH� RQH�WR�RQH FRQQHFWLRQV FDQ EH PDGH EHWZHHQ D 3URJUDPPDEOH &RQWUROOHU �3&�
DQG 3URJUDPPDEOH 7HUPLQDO �37��

��� ,QWURGXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6<60$& :$< ,QWHUIDFH 8QLW )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 520 DQG &RPSDWLEOH 37V �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSDWLEOH +RVW /LQN 8QLWV DQG &38V �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 37 6ZLWFK 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSRQHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 6HWWLQJV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWRU 3LQ $UUDQJHPHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +RVW /LQN 8QLW 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� '0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� '0:RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2SHUDWLRQDO )ORZ DQG 6WUREH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3&�WR�37 &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVLJQDWHG 6FUHHQ 'LVSOD\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 7DEOH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WULQJ 7DEOH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWLQJ &KDUDFWHU 6WULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6FUHHQ 1XPEHU 5HTXHVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RS\ 0HPRU\ 7DEOH (QWU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 6WDWXV &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 37�WR�3& &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 37 6WDWXV )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7RXFK 6ZLWFK ,QSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQ .H\ ,QSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 7DEOH (GLWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6\VWHP 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3UHOLPLQDU\ 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ WKH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

��� ,QWURGXFWLRQ

����� 6<60$& :$< ,QWHUIDFH 8QLW )HDWXUHV
6<60$& :$< ,QWHUIDFH 8QLWV �17��0�/.����9� DQG 17���0�/.���� DUH
XVHG WR PDNH RQH�WR�RQH FRQQHFWLRQV EHWZHHQ D 3URJUDPPDEOH &RQWUROOHU
�3&� DQG 3URJUDPPDEOH 7HUPLQDO �37�� :LWK &9�VHULHV 3&V DQG 0LQL +�W\SH
3&V� WKH FRQQHFWLRQ LV PDGH GLUHFWO\ WR WKH &38� ZLWK RWKHU &�VHULHV 3&V�
WKH FRQQHFWLRQ LV PDGH WR D +RVW /LQN 8QLW PRXQWHG WR WKH 3&�

7KH 6<60$& :$< ,QWHUIDFH 8QLW SHULRGLFDOO\ UHDGV GDWD IURP WKH 3&·V '0
$UHD DQG ZULWHV WKLV GDWD WR WKH 37� VR 37 RSHUDWLRQ FDQ EH FRQWUROOHG MXVW E\
ZULWLQJ GDWD WR WKH 3&·V '0 $UHD� $ FRPPXQLFDWLRQV SURJUDP LV QRW UHTXLUHG�

����� 6\VWHP 520 DQG &RPSDWLEOH 37V
6\VWHP 520 �VROG VHSDUDWHO\� LV UHTXLUHG ZKHQ XVLQJ D 6<60$& :$< ,Q�
WHUIDFH 8QLW� 7KH IROORZLQJ WDEOH VKRZV WKH UHTXLUHG 6\VWHP 520 DV ZHOO DV
WKH 37V WKDW DUH FRPSDWLEOH ZLWK WKH 17��0�/.����9� DQG 17���0�/.����

6<60$& :$< ,QWHUIDFH 8QLW &RPSDWLEOH 37V 5HTXLUHG 6\VWHP 520

17���0�/.��� 17��0�'7����9��
'1����9��
17��0�'7����
17��0�'1���

17��0�605���(�
17����0�'7����'1���

17���0�'7��������
17���0�')����
17���0�'1�������

17���0�605���9�

1RWH 7KH FRPPXQLFDWLRQV VSHFLILFDWLRQV RI WKH 17����0 DUH WKH VDPH DV WKRVH
RI WKH 17��0� $Q\ GHVFULSWLRQ RQ WKH 17��0 KHUHLQDIWHU DOVR DSSOLHV WR WKH
17����0�

����� &RPSDWLEOH +RVW /LQN 8QLWV DQG &38V

+RVW /LQN 8QLWV 7KH IROORZLQJ +RVW /LQN 8QLWV DUH FRPSDWLEOH ZLWK WKH 17��0�/.����9� DQG
17���0�/.��� 6<60$& :$< ,QWHUIDFH 8QLWV�

7UDQVPLVVLRQ 0HGLXP +RVW /LQN 8QLWV

2SWLFDO )LEHU &DEOH� &���+�/.����3� &����/.����3

0XOWLFRQGXFWRU :LUH &DEOH� &���+�/.�������� &����/.�������

1RWH �� 2SWLFDO 0RGXOHV� 2SWLFDO )LEHU &DEOH� DQG DQ $& $GDSWHU �DOO VROG VHSD�
UDWHO\� DUH UHTXLUHG ZKHQ XVLQJ 2SWLFDO )LEHU &DEOH�

�� $ /LQN $GDSWHU �VROG VHSDUDWHO\� LV UHTXLUHG ZKHQ FRQQHFWLQJ WR D +RVW
/LQN 8QLW·V 56���� FRQQHFWRU EHFDXVH WKH 37·V FRQQHFWRU LV 56����&�

&38V 7KH 56����& FRQQHFWRU RQ WKH IROORZLQJ &38V FDQ EH FRQQHFWHG GLUHFWO\ WR
WKH 56����& FRQQHFWRU RQ WKH 17���0�/.��� 6<60$& :$< ,QWHUIDFH 8QLW
WR IRUP D +RVW /LQN 6\VWHP FRQQHFWLRQ�

3& 6HULHV &RPSDWLEOH &38V

&9�VHULHV &9����&38��� &9�����&38��

&�VHULHV 0LQL +�W\SH 3&V �&��+� &��+� &��+� DQG &��+�

1RWH 5HIHU WR ��� &RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW IRU PRUH GHWDLOV RQ &RQ�
QHFWLQJ &DEOHV�

,QWURGXFWLRQ 6HFWLRQ ���



�

��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV

7KH 6<60$& :$< ,QWHUIDFH 8QLWV FRPPXQLFDWH ZLWK WKH 3& WKURXJK WKH
3&·V '0 $UHD� 7KH IROORZLQJ WDEOH VKRZV WKH 5HDG�:ULWH PHPRU\ DYDLODEOH
LQ WKH '0 $UHD RI &9 DQG &�VHULHV 3&V�

3& 5HDG�:ULWH '0 $UHD

&��+�&��+�
&��+�&��+

'0 ���� WR '0 ����
�'0 ���� WR '0 ���� DUH XVHG IRU 6\VWHP '0�

&����&��� '0 ��� WR '0 ���

&���+ '0 ���� WR '0 ����
�'0 ���� WR '0 ���� DUH XVHG IRU 6\VWHP '0 LQ WKH &38���

&����+ '0 ���� WR '0 ����

&����+ '0 ���� WR '0 ����

&9��� '����� WR '�����

&9���� '����� WR '�����

5HIHU WR WKH 3&·V 2SHUDWLRQ 0DQXDO ZKHQ VHWWLQJ WKH QXPEHU RI PHPRU\
WDEOH HQWULHV DQG EHJLQQLQJ '0 ZRUG�

����� 37 6ZLWFK 6HWWLQJV

3LQ � RI 6:� RQ WKH 3URJUDPPDEOH 7HUPLQDO LV XVHG WR VHW WKH KRVW LQWHUIDFH
IRU HLWKHU D QRUPDO 56����& LQWHUIDFH RU D +RVW /LQN 6\VWHP �6<60$&
:$<� LQWHUIDFH� 7KLV VHFWLRQ FRYHUV RQO\ WKH 6<60$& :$< LQWHUIDFH�

%H VXUH WR VHW SLQV � DQG � WR 21� VLQFH LW LV VHW WR 2)) DW WKH IDFWRU\� $OZD\V
WXUQ WKH SRZHU RII EHIRUH FKDQJLQJ WKHVH VZLWFK VHWWLQJV� 5HIHU WR \RXU 37·V
2SHUDWLRQ 0DQXDO IRU GHWDLOV�

21

6:�

� � � � � � � �

7KH IDFWRU\�VHW GHIDXOW VHWWLQJV
DUH VKRZQ DW WKH OHIW�

56����&�+RVW LQWHUIDFH VHWWLQJ

8VHG IRU 3URJUDPPDEOH 7HUPLQDO

6ZLWFK QR� 6HWWLQJ &RQWHQW

6:�� SLQV � WR � 8VHG IRU 3URJUDPPDEOH 7HUPLQDO 7KHVH SLQV DUH XVHG E\ WKH 37� 5HIHU WR \RXU 37·V 2SHUDWLRQ
0DQXDO�

6:�� SLQ � 21� 6<60$& :$<
2))� 56����&

7KLV VHWWLQJ GHWHUPLQHV WKH FRPPXQLFDWLRQV SURWRFRO RI WKH +RVW
,QWHUIDFH 8QLW� $OZD\V VHW WR 21 ZKHQ XVLQJ D 6<60$& :$<
,QWHUIDFH 8QLW�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���



�

����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

&RPPXQLFDWLRQ VWDQGDUGV (,$ 56����&

&RPPXQLFDWLRQV VHWWLQJV 6WDUW�VWRS V\QFKURQL]DWLRQ
%DXG UDWH� ���� ���� ����� ����� ����� ����� ����� ESV
'DWD OHQJWK� � ELWV
6WRS ELWV� � ELWV
3DULW\� (YHQ

&RQQHFWRU ���SLQ '�VXE FRQQHFWRU �IHPDOH�

1XPEHU RI FRQQHFWLRQV ���

7UDQVPLVVLRQ GLVWDQFH �� P PD[� ���� P PD[� ZKHQ XVLQJ 2SWLFDO )LEHU &DEOH�

&RPPXQLFDWLRQV SURWRFRO 6<60$& &�VHULHV 6<60$& :$< +RVW /LQN 6\VWHP ���1� SURWRFRO

����� &RPSRQHQWV
7KH IROORZLQJ GLDJUDP VKRZV WKH PDMRU FRPSRQHQWV RI WKH 6<60$& :$<
,QWHUIDFH 8QLW WKDW DUH XVHG GXULQJ RSHUDWLRQ�

0DLQ &RQQHFWRU
&RQQHFWV WR WKH 37�

6ZLWFK &RYHU
6:�� XVHG WR VHW FRPPXQLFD�
WLRQV SDUDPHWHUV� LV EHQHDWK
WKLV FRYHU�

+RVW ,QWHUIDFH &RQQHFWRU
&RQQHFWV WR WKH +RVW /LQN 8QLW
RU &38�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���



�

����� &RPPXQLFDWLRQV 6HWWLQJV
&RPPXQLFDWLRQV SDUDPHWHUV DUH VHW ZLWK 6:�� 5HIHU WR ��� 1RPHQFODWXUH
DQG )XQFWLRQV IRU D GLDJUDP VKRZLQJ WKH ORFDWLRQ RI 6:��

� � � � � � �� � �

21

6:�

)DFWRU\�VHW WR 21� %H VXUH
WR VZLWFK 2)) EHIRUH XVH�

0HPRU\ WDEOH HQWULHV

%HJLQQLQJ '0 ZRUG ,QLWLDO PHPRU\ WDEOH VHWWLQJV

1RW XVHG�

%DXG UDWH

7KH IDFWRU\�VHW GHIDXOW VHWWLQJV
DUH VKRZQ DW WKH OHIW�

0HPRU\ 7DEOH (QWULHV 3LQV � DQG � GHWHUPLQH WKH QXPEHU RI HQWULHV LQ WKH '0 $UHD IRU WKH QXPHUDO
WDEOH DQG FKDUDFWHU VWULQJ WDEOH� 7KH EHJLQQLQJ '0 ZRUG ´Qµ LV VHW ZLWK SLQV �
DQG �� DV GHVFULEHG LQ WKH QH[W VHFWLRQ�

8S WR ��� QXPHUDO WDEOHV DQG ��� VWULQJ WDEOHV FDQ EH XVHG RQ WKH 17���0�
8S WR ��� HQWULHV FDQ EH DOORFDWHG IRU WKH VWULQJ WDEOH DQG ��� HQWULHV FDQ EH
DOORFDWHG IRU WKH QXPHUDO WDEOH LQ WKH 17���0� DQG XS WR ��� HQWULHV FDQ EH
DOORFDWHG IRU WKH VWULQJ WDEOH DQG �� HQWULHV FDQ EH DOORFDWHG IRU WKH QXPHUDO
WDEOH LQ WKH 17��0� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ 1XPHUDO WDEOH 6WULQJ WDEOH

� � 1XPEHU RI HQWULHV '0 ZRUGV XVHG 1XPEHU RI HQWULHV '0 ZRUGV XVHG

17���0 17��0 17���0 17��0

2)) 2)) �� Q��� WR Q��� � � Q���� WR Q���� Q���� WR Q����

21 2)) �� Q��� WR Q���� �� �� Q���� WR Q���� Q���� WR Q����

2)) 21 ��� Q��� WR Q���� ��� �� Q���� WR Q����� Q���� WR Q����

21 21 1RW XVHG ��� 1RW XVHG ���

1RWH �� 7KH QXPEHU RI HQWULHV FDQQRW EH VHW WR ]HUR� 7KH PLQLPXP VHWWLQJV DUH
�� IRU WKH QXPHUDO WDEOH DQG � IRU WKH VWULQJ WDEOH�

�� ,Q VRPH 3&V� WKH QXPEHU RI HQWULHV LV OLPLWHG E\ WKH VL]H RI WKH '0 $UHD�
5HIHU WR WKH 3&·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKH '0 $UHD�

%HJLQQLQJ '0 :RUG 3LQV � DQG � GHWHUPLQH WKH EHJLQQLQJ '0 ZRUG IRU WKH QXPHUDO DQG FKDUDF�
WHU VWULQJ WDEOHV�

3LQ � 3LQ � %HJLQQLQJ ZRUG

2)) 2)) '0 ����

21 2)) '0 ����

2)) 21 '0 ����

21 21 '0 ����

3LQ � GHWHUPLQHV WKH VRXUFH XVHG IRU WKH LQLWLDO PHPRU\ WDEOH VHWWLQJV ZKHQ
V\VWHP LV VWDUWHG RU VZLWFKHG WR 581 PRGH� ,I SLQ � LV 21� WKH LQLWLDO YDOXHV
VHW ZLWK D 6XSSRUW 7RRO DUH XVHG� ,I SLQ � LV 2))� WKH YDOXHV LQ WKH 3&·V '0
$UHD DUH XVHG�

)RU H[DPSOH� SLQ � ZRXOG EH WXUQHG 2)) �'0 $UHD YDOXH� ZKHQ GLVSOD\LQJ
WKH SURGXFW QXPEHU RQ WKH 37·V VFUHHQ� VR WKH SUHYLRXV SURGXFW QXPEHU
ZRXOG EH GLVSOD\HG� 3LQ � ZRXOG EH WXUQHG 21 �YDOXH VHW ZLWK 6XSSRUW 7RRO�
WR GLVSOD\ WKH LQLWLDO YDOXH�

,QLWLDO 0HPRU\ 7DEOH
6HWWLQJV

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���



��

7UDQVPLVVLRQ 5DWH 3LQV �� �� DQG � GHWHUPLQH WKH WUDQVPLVVLRQ UDWH� 7KLV VHWWLQJ VKRXOG DJUHH
ZLWK WKH WUDQVPLVVLRQ UDWH VHW LQ WKH 3& RU +RVW /LQN 8QLW�

3LQ � 3LQ � 3LQ � %DXG UDWH

2)) 2)) 2)) ��� ESV

2)) 2)) 21 ��� ESV

2)) 21 2)) ����� ESV

2)) 21 21 ����� ESV

21 2)) 2)) ����� ESV

21 2)) 21 ����� ESV

21 21 2)) ������ ESV

��� &RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW

����� 6\VWHP &RQILJXUDWLRQ

56����& &DEOH &RQQHFWLRQ 7KH &���� &���+� &���� &����+� DQG &����+ 3&V DUH FRQQHFWHG WR WKH
37 WKURXJK D +RVW /LQN 8QLW� DV VKRZQ EHORZ�

&���� &���+� &����
&����+� RU &����+ 3&

+RVW /LQN 8QLW

56����& &DEOH ��� P PD[��

17��0�17���0

7KH 0LQL +�W\SH DQG &9�VHULHV 3&V FDQ EH FRQQHFWHG WR WKH 37 GLUHFWO\�

&��+� &��+� &��+� RU &��+

56����& &DEOH ��� P PD[��

17��0�17���0

&9��� RU &9����

56����& &DEOH ��� P PD[��

17��0�17���0

$Q 2SWLFDO )LEHU &DEOH FRQQHFWLRQ FDQ EH XVHG ZKHQ WKH 3& DQG 37 DUH
PRUH WKDQ �� P DSDUW RU ORFDO FRQGLWLRQV DUH XQIDYRUDEOH IRU 56����& FRQ�
QHFWLRQV�

2SWLFDO )LEHU &DEOH
&RQQHFWLRQ

&RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW 6HFWLRQ ���



��

7KH IROORZLQJ WDEOH VKRZV WKH DSSURSULDWH 2SWLFDO 0RGXOH� 2SWLFDO )LEHU
&DEOH� DQG $& $GDSWHU WR XVH LQ 2SWLFDO )LEHU &DEOH FRQQHFWLRQV�

8QLW 0RGHO 1XPEHU &RPPHQWV

2SWLFDO 0RGXOH =�51�$ ���SLQ W\SH 20521 SURGXFW RU HTXLYD�
OHQW� 7ZR PRGXOHV DUH UHTXLUHG�

2SWLFDO )LEHU &DEOH =�)���'P0
�P � WR ��� P�

20521 SURGXFW

$& $GDSWHU =�*3��� ��� 9$& 20521 SURGXFW�
7ZR DUH UHTXLUHG�

&���� &���+� &����
&����+� RU &����+ 3&

+RVW /LQN 8QLW

2SWLFDO 0RGXOH � 2SWLFDO )LEHU &DEOH � $& $GDSWHU

17��0�17���0

&��+� &��+� &��+� RU &��+
17��0�17���0

&9��� RU &9���� 17��0�17���0

2SWLFDO 0RGXOH � 2SWLFDO )LEHU &DEOH � $& $GDSWHU

2SWLFDO 0RGXOH � 2SWLFDO )LEHU &DEOH � $& $GDSWHU

&RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW 6HFWLRQ ���



��

����� &RQQHFWRU 3LQ $UUDQJHPHQW
�� �

�� ��

3LQ QR� 6\PERO 1DPH

� )* )UDPH *URXQG �QRW XVHG�

� 6' 6HQG 'DWD

� 5' 5HFHLYH 'DWD

� 56 5HTXHVW WR 6HQG

� &6 &OHDU WR 6HQG

� 6* 6LJQDO *URXQG

�� �� 9'& )RU 2SWLFDO &RQQHFWRU XVH

1RWH �� )* LV QRW FRQQHFWHG LQVLGH RI WKH 37�
�� 3LQ QXPEHUV QRW OLVWHG DERYH DUH QRW XVHG�

����� &RQQHFWLRQV

�

�

�

�

�

�

�

�

�

�

�

�

)*

6'

5'

&6

56

6*

)* �1RW XVHG�

6'

5'

&6

56

6*

+RVW /LQN 8QLW
��� SLQV�

17���0�/.��� RU
17��0�/.����9�

�6KLHOGHG ZLUH�

�� 9'& �IRU 2SWLFDO &RQQHFWRU XVH�
��

1RWH �� 'R QRW DWWDFK RU UHPRYH FRQQHFWRUV ZKLOH WKH SRZHU LV RQ� $OZD\V PDNH
VXUH ILUVW WKDW WKH SRZHU LV RII�

�� 6KRUW�FLUFXLW 56 DQG &6�
�� 7KH SLQ QXPEHUV DQG QDPHV PLJKW YDU\ GHSHQGLQJ RQ WKH 8QLW EHLQJ FRQ�

QHFWHG� %H VXUH WR FKHFN WKH 8QLW·V 2SHUDWLRQ 0DQXDO EHIRUH ZLULQJ WKH
FRQQHFWRU�

�� ,Q &9�VHULHV 8QLWV� WKH 6* LV SLQ ��

$SSOLFDEOH &DEOH &RQQHFWRUV 3OXJ� ;0�$����� �20521�
+RRG� ;0�6����� �20521�
2QH SOXJ DQG RQH KRRG DUH LQFOXGHG ZLWK WKH 8QLW� :LUH WKH FRQQHFWRU LQ DF�
FRUGDQFH ZLWK WKH GHVFULSWLRQ LQ WKH 8QLW·V 2SHUDWLRQ 0DQXDO�

&RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW 6HFWLRQ ���



��

5HFRPPHQGHG &DEOH &DEOH RQO\�
$:*�� [ �3 ,)99�6% �)XMLNXUD� /WG��
&2�0$�99�6% �3 [ ��$:* �+LWDFKL &DEOH� /WG��

&DEOH ZLWK DWWDFKHG FRQQHFWRUV �� P OHQJWK RQO\��
;=������� �IRU WKH &���� &���+� RU &����
;=������� �IRU 0LQL +�W\SH 3&V� &9���� RU &9�����

7KH IROORZLQJ GLDJUDP VKRZV WKH SLQ DOORFDWLRQ IRU ;=������� &DEOH�

�

�

�

�

�

�

�

�

�

�

�

�

)*

6'

5'

56

&6

6*

)*

6'

5'

56

&6

6*

3& 17���0�/.��� RU
17��0�/.����(9�

�6KLHOGHG
ZLUH�

�

�&9�VHULHV 6*� 6*

�

��

'65

'75

1RWH �� 'R QRW DWWDFK RU UHPRYH FRQQHFWRUV ZKLOH WKH SRZHU LV RQ� $OZD\V PDNH
VXUH ILUVW WKDW WKH SRZHU LV RII�

�� 6KRUW�FLUFXLW EHWZHHQ 56 DQG &6�

����� +RVW /LQN 8QLW 6HWWLQJV

0DNH WKH IROORZLQJ VHWWLQJV IRU +RVW /LQN 8QLWV PRXQWHG WR D 3&�

,WHP 6ZLWFK VHWWLQJ

,�2 SRUW 56����&

%DXG UDWH 6DPH DV IRU 37�

7UDQVPLVVLRQ FRGH $6&,, � ELWV� � VWRS ELWV

3DULW\ (YHQ

������1 ��1 �VHH QRWH�

&RPPDQG OHYHO /HYHO �

8QLW QR� ��

1RWH 7KH ��1 VHWWLQJV HQDEOH %&& �%ORFN &KHFN &KDUDFWHU�� 7KH +RVW /LQN 8QLW
DQG 37 FDQQRW EH FRQQHFWHG ZLWK ��1�

&RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW 6HFWLRQ ���



��

����� &KHFNLQJ 6HWWLQJV
<RX FDQ FKHFN 37 VHWWLQJV E\ XVLQJ WKH 37·V 6\VWHP 0HQX� )RU GHWDLOV� UHIHU
WR WKH 17���0 RU 17��0 2SHUDWLRQ 0DQXDO�

3DJH

6\VWHP 0HQX
�,QSXW WKH %X]]HU� 8S� DQG 'RZQ .H\V��

6HOHFW 0DLQWHQDQFH 0RGH�

6HOHFW 37 6HWWLQJV

,QSXW WKH 'RZQ .H\�

6HWWLQJ 'LVSOD\ 6FUHHQ

+RVW /LQN ,�) 6HWWLQJV

$GG RI )LUVW :RUG '0 ����

1XPHUDO 7DEOHV ��

6WULQJ 7DEOHV ��

%DXG 5DWH ���� ESV

1RWH 7R UHWXUQ WR 581 0RGH� SUHVV WKH %X]]HU� 8S� DQG 'RZQ .H\V�

&RQQHFWLRQ WR WKH &38�+RVW /LQN 8QLW 6HFWLRQ ���



��

��� '0 :RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU

7KH 6<60$& :$< ,QWHUIDFH 8QLW LVVXHV FRPPDQGV DQG WUDQVIHUV GDWD
WKURXJK WKH 3&·V '0 $UHD� 7KLV VHFWLRQ GHVFULEHV WKH DOORFDWLRQ RI WKH '0
$UHD DQG WKH YDULRXV FRPPDQGV XVHG E\ WKH 6<60$& :$< ,QWHUIDFH 8QLW�

����� '0 :RUG $OORFDWLRQ

3LQV � DQG � RI 6:� VSHFLI\ ´Qµ� WKH EHJLQQLQJ ZRUG RI WKH '0 $UHD XVHG E\
WKH 8QLW� 5HIHU WR ����� &RPPXQLFDWLRQV 6HWWLQJV IRU GHWDLOV RQ VHWWLQJ 6:��

)XQFWLRQ '0 :RUG�V� %LWV 8VDJH

3&�WR�37
& L WL

Q �� WR �� 2XWSXW GDWD
&RPPXQLFDWLRQV

�� WR �� &RPPDQG &RGH

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

37�WR�3&
& L WL

Q�� �� WR �� ,QSXW GDWD
&RPPXQLFDWLRQV

�� WR �� &RPPDQG &RGH

�� WR �� 37 VWDWXV

Q�� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� 6ZLWFK�IXQFWLRQ NH\V �� WR ��

�� WR �� 6ZLWFK�IXQFWLLRQ NH\V �� WR ��

Q��� �� WR �� 6ZLWFK�IXQFWLRQ NH\V �� WR ��

Q��� �� WR �� 6ZLWFK �� WR ��

Q��� �� WR �� 6ZLWFK �� WR ��

1XPHUDO 7DEOH Q��� DQG Q��� �� WR �� 1R� � QXPHUDO WDEOH HQWU\

Q��� DQG Q��� �� WR �� 1R� � QXPHUDO WDEOH HQWU\

Q���� DQG Q���� �� WR �� 1R� ��� QXPHUDO WDEOH HQWU\

'0 ZRUG DOORFDWLRQ IRU WKH VWULQJ WDEOH GLIIHUV LQ WKH 17��0 DQG 17���0�

)XQFWLRQ :RUG�V� %LWV 8VDJH

6WULQJ 7DEOH
�17��0�

Q���� WR Q���� �� WR �� 1R� � VWULQJ WDEOH HQWU\J
�17��0�

Q���� WR Q���� �� WR �� 1R� � VWULQJ WDEOH HQWU\

Q���� WR Q���� �� WR �� 1R� �� VWULQJ WDEOH HQWU\

'0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU 6HFWLRQ ���



��

)XQFWLRQ :RUG�V� %LWV 8VDJH

6WULQJ 7DEOH
�17���0�

Q���� WR Q���� �� WR �� 1R� � VWULQJ WDEOH HQWU\J
�17���0�

Q���� WR Q���� �� WR �� 1R� � VWULQJ WDEOH HQWU\

Q����� WR Q����� �� WR �� 1R� ��� VWULQJ WDEOH HQWU\

3&�WR�37 &RPPXQLFDWLRQV &RPPXQLFDWLRQV IURP WKH 3& WR WKH 37 DUH GLYLGHG LQWR FRPPXQLFDWLRQV
FRPPDQGV WR WKH 37 DQG GLVSOD\ FRQWUROV IRU ODPSV DQG WRXFK VZLWFKHV�

&RPPXQLFDWLRQV &RPPDQGV
&RPPXQLFDWLRQV FRPPDQGV FRQVLVW RI D FRPPDQG FRGH DQG RXWSXW GDWD
FRQWDLQHG LQ ZRUGV Q WKURXJK Q���

7KH FRPPDQG FRGH LV D RQH�GLJLW KH[DGHFLPDO YDOXH �� WR )� XVLQJ ELWV �� WR
�� RI ZRUG Q XVHG WR FRQWURO 37 RSHUDWLRQV �VXFK DV VFUHHQ GLVSOD\� ZULWLQJ
QXPHUDO DQG VWULQJ WDEOHV�� (DFK RSHUDWLRQ LV H[SODLQHG LQ GHWDLO ODWHU� 7KH
RXWSXW GDWD SURYLGHV YDULRXV %&' GDWD UHTXLUHG E\ HDFK RSHUDWLRQ�

7KH GDWD XVHG WR VSHFLI\ WKH QXPEHUV RI WKH QXPHUDO PHPRU\ WDEOH DQG
VWULQJ PHPRU\ WDEOH WR ZKLFK WKH GDWD DQG VFUHHQ QXPEHU WR EH GLVSOD\HG
DUH ZULWWHQ�

7KH GDWD LV VHW LQ %&' ZLWK ELWV � WR �� RI ZRUG Q DQG ELWV � WR �� RI ZRUGV
Q�� WR Q���

5HIHU WR WKH IROORZLQJ WDEOH WR VHW WKH FRPPXQLFDWLRQV FRPPDQG XVHG WR VHW
WKH QXPEHU RI WKH VFUHHQ VSHFLILHG�

:RUG %LWV )XQFWLRQ

Q
� WR �� 7KH QXPEHU RI WKH VFUHHQ WR EH GLVSOD\HG LV VHW�

Q
�� WR �� &RPPDQG FRGH LV VHW�

/DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO
'LVSOD\ FRQWURO ELWV LQ ZRUGV Q�� WKURXJK Q�� DUH XVHG WR FRQWURO WKH GLVSOD\
RI ODPSV DQG WRXFK VZLWFKHV �� WR ��� :KHQ RQH RI WKHVH ELWV LV 21� WKH
ODPS�WRXFK VZLWFK LQGLFDWHG E\ WKH QXPEHU DOORFDWHG WR WKH ELW LV OLW� ZKHQ WKH
ELW LV 2))� WKH ODPS�WRXFK VZLWFK LV QRW OLW�

7KH ELWV LQ ZRUGV Q�� WKURXJK Q�� FDQ EH XVHG WR FRQWURO ODPS DQG WRXFK
VZLWFKHV �� WKURXJK �� RQO\� $ FRPPDQG �FRPPDQG FRGH � RU �� PXVW EH
XVHG WR FRQWURO ODPS DQG WRXFK VZLWFKHV �� WKURXJK ���� 5HIHU WR �����
/DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO IRU GHWDLOV�

37�WR�3& &RPPXQLFDWLRQV &RPPXQLFDWLRQV IURP WKH 37 WR WKH 3& DUH GLYLGHG LQWR FRPPXQLFDWLRQV
FRPPDQGV IURP WKH 37 DQG LQSXW LQIRUPDWLRQ IURP WRXFK VZLWFKHV DQG IXQF�
WLRQ NH\V�

&RPPXQLFDWLRQV &RPPDQGV
&RPPXQLFDWLRQV FRPPDQGV FRQVLVW RI 37 VWDWXV� D FRPPDQG FRGH� DQG LQ�
SXW GDWD FRQWDLQHG LQ Q�� WKURXJK Q����

7KH 37 VWDWXV IODJV �ELWV �� WR �� RI ZRUG Q��� SURYLGH LQIRUPDWLRQ RQ WKH
RSHUDWLQJ VWDWXV RI WKH 37� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

%LW 1DPH )XQFWLRQ

�� 6WUREH 6HWV WKH WLPLQJ IRU GDWD WUDQVPLVVLRQV IURP WKH 37 WR WKH 3&�
)RU GHWDLOV� VHH ����� 2SHUDWLRQDO )ORZ DQG 6WUREH�

�� %$7 /2: 21 ZKHQ WKH 37·V EDWWHU\ YROWDJH GURSV�

�� %86< 21 ZKHQ GDWD FDQQRW EH RXWSXW IURP WKH 3& WR WKH 37�

�� 37 581 21 ZKHQ WKH 37 LV LQ 581 PRGH�

'0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU 6HFWLRQ ���
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7KH FRPPDQG FRGH LV D RQH�GLJLW KH[DGHFLPDO YDOXH �� WR )� LQ ELWV � WR �� RI
Q��� 7KH FRPPDQG FRGH LQGLFDWHV WKH W\SH RI LQIRUPDWLRQ WR EH WUDQVPLWWHG
IURP WKH 37� VXFK DV VZLWFK�IXQFWLRQ NH\ DQG QXPHUDO LQSXWV DW WKH 37� (DFK
FRPPDQG LV H[SODLQHG LQ GHWDLO ODWHU� 7KH LQSXW GDWD ZRUGV UHFHLYH WKH YDUL�
RXV GDWD UHTXHVWHG E\ HDFK FRPPDQG�

6ZLWFK DQG .H\ ,QSXWV
7RXFK VZLWFK DQG IXQFWLRQ NH\ LQSXWV FDQ EH GHWHFWHG IURP WKH 3& WKRXJK ELW
VWDWXV LQ ZRUGV Q��� WKURXJK Q���� 7RXFK VZLWFK QXPEHUV UDQJH IURP �� WR
��� DQG IXQFWLRQ VZLWFK QXPEHUV IURP �� WR ��� ,I D ELW LV 21� WKH FRUUHVSRQG�
LQJ VZLWFK RU NH\ ZDV WXUQHG 21� ,QSXWV DUH YDOLG RQO\ ZKHQ ELW LQSXW DWWULE�
XWHV KDYH EHHQ VHW LQ DGYDQFH ZLWK WKH 6XSSRUW 7RRO� 5HIHU WR WKH 6XSSRUW
7RRO·V 2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV RQ VHWWLQJ LQSXW DWWULEXWHV�

5HIHU WR ����� 7RXFK 6ZLWFK ,QSXW DQG ����� )XQFWLRQ .H\ ,QSXW IRU GHWDLOV RQ
WKH DOORFDWLRQ RI ZRUGV Q��� WR Q��� WR VZLWFK DQG NH\ QXPEHUV�

1RWH 7KH 37·V VWUREH VLJQDO ZLOO QRW EH WXUQHG 21 ZKHQ WKH VWDWXV RI ELWV LQ Q���
WKURXJK Q��� LV FKDQJHG�

0HPRU\ 7DEOH $UHD 7KH PHPRU\ WDEOH DUHD LV WKH DUHD FRQWDLQLQJ WKH 37·V PHPRU\ WDEOHV �QX�
PHUDO WDEOH DQG VWULQJ WDEOH�� 7KH QXPEHU RI QXPHUDO WDEOH DQG VWULQJ WDEOH
HQWULHV LV VHW ZLWK SLQV � DQG � RI 6:��

1XPHUDO 7DEOH
'0 ZRUGV DUH DXWRPDWLFDOO\ DOORFDWHG WR WKH QXPHUDO WDEOH HQWULHV EHJLQQLQJ
DW Q���� (DFK WDEOH HQWU\ �� GLJLWV RI %&'� LV VWRUHG LQ WZR '0 ZRUGV�

,Q WKH 17��0� XS WR ��� PHPRU\ WDEOH HQWULHV FDQ EH XVHG� 8S WR ��� HQ�
WULHV FDQ EH DOORFDWHG LQ WKH 3&·V '0 $UHD�

,Q WKH 17���0� XS WR ��� PHPRU\ WDEOH HQWULHV FDQ EH XVHG� 8S WR ��� HQ�
WULHV FDQ EH DOORFDWHG LQ WKH 3&·V '0 $UHD�

7DEOH (QWU\ 7DEOH (QWU\ 'LJLWV '0 :RUG

1R� � /HIWPRVW � GLJLWV Q���

5LJKWPRVW � GLJLWV Q���

1R� � /HIWPRVW � GLJLWV Q���

5LJKWPRVW � GLJLWV Q���

1R� ��� /HIWPRVW � GLJLWV Q����

5LJKWPRVW � GLJLWV Q����

1RWH ,I IHZHU WKDQ ��� HQWULHV DUH VSHFLILHG ZLWK SLQV � DQG � RI 6:�� WKH '0
ZRUGV IURP WKH HQG RI WKH QXPHUDO WDEOH WR Q���� FDQ EH XVHG DV QRUPDO
'0�

6WULQJ 7DEOH
'0 ZRUGV DUH DXWRPDWLFDOO\ DOORFDWHG WR WKH VWULQJ WDEOH HQWULHV EHJLQQLQJ DW
Q����� (DFK VWULQJ WDEOH HQWU\ LV VWRUHG LQ �� '0 ZRUGV IRU WKH 17��0� RU ��
'0 ZRUGV IRU WKH 17���0�

'0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU 6HFWLRQ ���
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,Q WKH 17��0� XS WR �� PHPRU\ WDEOH HQWULHV FDQ EH XVHG� 8S WR �� HQWULHV
FDQ EH DOORFDWHG LQ WKH 3&·V '0 $UHD� (DFK VWULQJ WDEOH HQWU\ LV DOORFDWHG ��
'0 ZRUGV�

17��0 7DEOH (QWU\ '0 :RUGV

1R� � Q���� WR Q����

1R� � Q���� WR Q����

1R� �� Q���� WR Q����

7KH �� ZRUGV DOORFDWHG WR HDFK WDEOH HQWU\ FDQ FRQWDLQ �� QRUPDO FKDUDFWHUV�
7KH IROORZLQJ WDEOH VKRZV WKH GLVWULEXWLRQ RI �� QRUPDO FKDUDFWHUV LQ WDEOH
HQWU\ 1R� �� 2WKHU WDEOH HQWULHV IROORZ WKH VDPH SDWWHUQ�

'0 :RUG %LWV &KDUDFWHU

Q���� �� WR �� ���

�� WR�� ���

Q���� �� WR �� ���

�� WR �� ���

Q���� �� WR �� ����

�� WR �� ����

,Q WKH 17���0� XS WR ��� PHPRU\ WDEOH HQWULHV FDQ EH XVHG� 8S WR ��� HQ�
WULHV FDQ EH DOORFDWHG LQ WKH 3&·V '0 $UHD� (DFK VWULQJ WDEOH HQWU\ LV DOOR�
FDWHG �� '0 ZRUGV�

17���0 7DEOH (QWU\ '0 :RUGV

1R� � Q���� WR Q����

1R� � Q���� WR Q����

1R� ��� Q����� WR Q�����

7KH �� ZRUGV DOORFDWHG WR HDFK WDEOH HQWU\ FDQ FRQWDLQ �� QRUPDO FKDUDFWHUV�
7KH IROORZLQJ WDEOH VKRZV WKH GLVWULEXWLRQ RI �� QRUPDO FKDUDFWHUV LQ WDEOH
HQWU\ 1R� �� 2WKHU WDEOH HQWULHV IROORZ WKH VDPH SDWWHUQ�

7KH VWDUW ZRUG QXPEHU RI WKH VWULQJ WDEOH LV IL[HG DW Q����� ,I WKH QXPEHU RI
QXPHUDO WDEOHV VHW LV OHVV WKDQ ���� WKH QXPHUDO WDEOHV DUH DOORFDWHG IURP
ZRUG Q����� LQ ZKLFK FDVH� WKH QH[W ZRUG QXPEHU RI WKH ODVW QXPHUDO WDEOH WR
ZRUG Q���� DUH QRW XVHG �L�H�� WKH ZRUGV DUH QRW XVHG E\ WKH 37 EXW FDQ EH
XVHG DV D QRUPDO '0 DUHD��

&KDUDFWHU GDWD LV VHW LQ WKH VWULQJ WDEOHV DV IROORZV�

,Q WKLV H[DPSOH� QRUPDOO\ VSDFHG FKDUDFWHUV DUH VHW DW VWULQJ WDEOH � DQG
VWULQJ WDEOH QRV� � WR �� H[SUHVV WKH VHWWLQJ RUGHU RI WKH FKDUDFWHU GDWD�

'0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU 6HFWLRQ ���
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'0 :RUG %LWV &KDUDFWHU

Q���� �� WR �� ���

�� WR�� ���

Q���� �� WR �� ���

�� WR �� ���

Q���� �� WR �� ����

�� WR �� ����

7KH 6<60$& :$< ,QWHUIDFH 8QLW SHULRGLFDOO\ UHDGV WKH '0 ZRUGV VSHFLILHG
E\ WKH 6:� VHWWLQJV DQG ZULWHV WKDW GDWD WR 37 PHPRU\� 7KH IROORZLQJ GDWD LV
UHDG IURP '0 DQG VHQW WR WKH 37�

/DPS DQG WRXFK VZLWFK GLVSOD\ FRQWURO �QR� �� WR ���
7RXFK DQG IXQFWLRQ NH\ GDWD �IRU ELW�LQSXW VFUHHQ GLVSOD\ NH\ LQSXWV�
1XPHUDO WDEOH HQWULHV �WKH UDQJH VHW RQ SLQV � DQG � RI 6:��
6WULQJ WDEOH HQWULHV �WKH UDQJH VHW RQ SLQV � DQG � RI 6:��

7KH FRQWHQWV RI WKH '0 $UHD FDQQRW EH FKDQJHG XVLQJ FRPPXQLFDWLRQ FRP�
PDQGV� &KDQJH WKH FRQWHQWV RI WKH '0 $UHD IURP WKH 3&·V SURJUDP RU ZULWH
GDWD GLUHFWO\ WR '0�

&RPPXQLFDWLRQ &RPPDQGV
DQG '0 :RUG $OORFDWLRQ

'0:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU 6HFWLRQ ���
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����� 2SHUDWLRQDO )ORZ DQG 6WUREH
2SHUDWLRQDO )ORZ ,QLWLDO SURFHVVLQJ LV H[HFXWHG LQWHUQDOO\ LQ WKH 37 ZKHQ WKH SRZHU LV WXUQHG

RQ� ,I WKHUH DUH QR HUURUV� 5HDG DQG :ULWH '0� VFUHHQ GLVSOD\ UHIUHVKLQJ� DQG
VR RQ� DUH UHSHDWHG LQ F\FOLF IDVKLRQ�

3RZHU RQ

,QLWLDO SURFHVVLQJ

5HDG '0

:ULWH '0

5HDG PHPRU\ WDEOH

*HQHUDO SURFHVVLQJ

�3& WR 37�
7KH FRQWHQW RI '0 ZRUGV Q�� WR Q�� LV UHDG
DQG WKLV GDWD LV ZULWWHQ WR 37 PHPRU\�

�3& WR 37�
7KH FRQWHQW RI WKH PHPRU\ WDEOHV LV UHDG
IURP '0 DQG WKLV GDWD LV ZULWWHQ WR 37
PHPRU\�

3URFHVVLQJ LV H[HFXWHG IRU LWHPV VXFK DV
WRXFK VZLWFKHV� IXQFWLRQ NH\V� DQG VFUHHQ
GLVSOD\V�

0HPRU\ WDEOH LQLWLDOL]DWLRQ

�37 WR 3&�
:KHQ SLQ � RI 6:� LV 21� WKH PHPRU\ WDEOH
LV LQLWLDOL]HG ZLWK WKH 37·V PHPRU\ WDEOH FRQ�
WHQWV �VHW ZLWK D 6XSSRUW 7RRO��

�37 WR 3&�
7KH FRQWHQW RI 37 PHPRU\ LV UHDG DQG WKLV
GDWD LV ZULWWHQ '0 ZRUGV Q�� WR Q����

:ULWH PHPRU\ WDEOH
�37 WR 3&�
1XPHUDO GDWD LQSXW DW WKH 37 LV ZULWWHQ WR
WKH QXPHUDO WDEOH LQ WKH '0 $UHD�

1RWH 7KH ´5HDG PHPRU\ WDEOHµ SURFHVV LV H[HFXWHG RQO\ ZKHQ QXPHUDO WDEOH HQ�
WULHV RU VWULQJ WDEOH HQWULHV DUH EHLQJ XVHG IRU WKH VFUHHQ FXUUHQWO\ EHLQJ GLV�
SOD\HG�

6WUREH 7KH VWUREH VLJQDO �ELW �� RI '0 ZRUG Q��� LV XVHG WR V\QFKURQL]H WKH WUDQV�
PLVVLRQ RI GDWD IURP WKH 37 WR WKH 3&�

7KH 21�2)) VWDWXV RI WKH VWUREH LV UHIUHVKHG GXULQJ WKH ´:ULWH '0µ SURFHVV
VKRZQ LQ WKH RSHUDWLRQDO IORZFKDUW DERYH� 7KH IROORZLQJ GLDJUDP VKRZV WKH
VWUREH�WUDQVPLVVLRQ WLPLQJ ZKHQ GDWD LV WUDQVPLWWHG IURP WKH 37 WR WKH 3&
WZR FRQVHFXWLYH WLPHV� +DYH WKH 3& WDNH LQ GDWD RQ WKH ULVLQJ HGJH RI WKH
VWUREH VLJQDO�

7UDQVPLWWHG GDWD 8QVWDEOH 'DWD � 'DWD �

6WUREH

´:ULWH '0µ SURFHVVLQJ

��� 3&�WR�37 &RPPDQGV
,Q WKH IROORZLQJ GHVFULSWLRQV RI FRPPDQGV� ´Qµ LV WKH EHJLQQLQJ '0 ZRUG VHW
RQ SLQV � DQG � RI 6:�� 7KH VWDWXV RI ZRUGV Q WKURXJK Q�� FDQ EH PDQLSX�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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ODWHG LQ WKH 3& WR FRQWURO YDULRXV DVSHFWV RI 37 RSHUDWLRQ RU WR DFFHVV YDUL�
RXV GDWD IURP WKH 37� 5HIHU WR WKH IROORZLQJ WDEOH IRU GHWDLOV RQ WKH IXQFWLRQ RI
ELWV LQ '0 ZRUGV Q WKURXJK Q���

'0 :RUG�V� %LWV 8VDJH

Q �� WR �� 2XWSXW GDWD

�� WR �� &RPPDQG &RGH

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

&RPPDQGV DUH DOO GHVLJQDWHG E\ VLQJOH�GLJLW KH[DGHFLPDO QXPEHUV �� WR )��
$OO RWKHU GDWD LV GHVLJQDWHG LQ %&' �ELQDU\ FRGHG GHFLPDO��

&RPPDQG
FRGH

)XQFWLRQ

� 'HVLJQDWHG VFUHHQ GLVSOD\

� 'HVLJQDWHG VFUHHQ GLVSOD\ �17���0 RQO\�

� 1RW XVHG�

� 1XPHUDO WDEOH VHWWLQJ �SRVLWLYH QXPEHUV�

� 1XPHUDO WDEOH VHWWLQJ �QHJDWLYH QXPEHUV�

� 6WULQJ WDEOH VHWWLQJ �VHWWLQJ VWULQJ WDEOH HQWU\ QXPEHU�

� 6WULQJ WDEOH VHWWLQJ �ZULWLQJ FKDUDFWHU VWULQJ GDWD�

� /DPS�WRXFK VZLWFK GLVSOD\ FRQWURO �VHWWLQJ ODPS�WRXFK VZLWFK QXPEHU�

� /DPS�WRXFK VZLWFK GLVSOD\ FRQWURO �ELW VHWWLQJ�

� 1RW XVHG�

$ 6FUHHQ QXPEHU UHTXHVW

% 1RW XVHG�

& &RS\ PHPRU\ WDEOH HQWU\

' 6\VWHP VWDWXV FRQWURO

( DQG ) 1RW XVHG�

1RWH 7KH 37 ZLOO GLVUHJDUG FRPPDQGV ZLWK FRPPDQG FRGHV �� �� %� (� RU )�

����� 'HVLJQDWHG 6FUHHQ 'LVSOD\
$ FRPPDQG FRGH RI � RU � LV XVHG WR GLVSOD\ D GHVLJQDWHG VFUHHQ� &RPPDQG
FRGH ´�µ LV YDOLG RQO\ IRU WKH 17���0�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6FUHHQ QXPEHU �ULJKWPRVW � GLJLWV�

� RU � 1 1 1

17��0 &RPPDQG FRGH ´�µ LV XVHG WR GLVSOD\ D GHVLJQDWHG VFUHHQ� 7KH VFUHHQ QXP�
EHU ���� WR ���� %&'� LV VSHFLILHG LQ WKH ULJKWPRVW � GLJLWV� $ VFUHHQ QXPEHU
RI ��� ZLOO FOHDU WKH 37·V GLVSOD\�

'DWD EH\RQG '0 ZRUG Q LV LJQRUHG�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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17���0 &RPPDQG FRGH ´�µ LV XVHG WR GLVSOD\ D GHVLJQDWHG VFUHHQ ZLWK D VFUHHQ
QXPEHU IURP ��� WR ���� %&'� 7KH VFUHHQ QXPEHU LV VSHFLILHG LQ WKH ULJKW�
PRVW � GLJLWV� $ VFUHHQ QXPEHU RI ��� ZLOO FOHDU WKH 37·V GLVSOD\�

&RPPDQG FRGH ´�µ LV XVHG WR GLVSOD\ VFUHHQ QXPEHU ����� 7KH ULJKWPRVW �
GLJLWV VKRXOG EH VHW WR ����

'DWD EH\RQG '0 ZRUG Q LV LJQRUHG�

����� 1XPHUDO 7DEOH 6HWWLQJV
7KH QXPHUDO WDEOH FDQ EH VHW E\ XVLQJ D FRPPXQLFDWLRQV FRPPDQG RU E\
ZULWLQJ GDWD GLUHFWO\ WR WKH '0 ZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH�

&RPPXQLFDWLRQV &RPPDQG 7KHVH FRPPDQGV DUH XVHG WR ZULWH � ZRUGV RI GDWD WR WKH VSHFLILHG QXPHUDO
WDEOH HQWU\� $ FRPPDQG FRGH RI � LV XVHG WR ZULWH SRVLWLYH QXPEHUV DQG D
FRPPDQG FRGH RI � LV XVHG IRU QHJDWLYH QXPEHUV� 7KH 37·V GLVSOD\ ZLOO
FKDQJH LI WKH VSHFLILHG QXPHUDO WDEOH HQWU\ RU D IODJ WKDW GHSHQGV RQ WKDW
HQWU\ LV EHLQJ GLVSOD\HG�

1XPHUDO WDEOH HQWULHV DUH VSHFLILHG LQ ��GLJLW %&' DQG FDQ EH IURP ��� WR
��� ZLWK WKH 17��0 RU ��� WR ��� ZLWK WKH 17���0� 7KH QXPHUDO GDWD LV
ZULWWHQ LQ ��GLJLW %&' IURP �������� WR ��������� :ULWH WKH � OHIWPRVW GLJLWV
LQ Q�� DQG WKH � ULJKWPRVW GLJLWV LQ Q��� 'DWD LQ Q�� LV LJQRUHG�

7KH FRQWHQW RI '0 ZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH ZLOO EH GLVSOD\HG
HYHQ LI WKH QXPHUDO WDEOH LV FKDQJHG ZLWK WKLV FRPPDQG�

7KH VDPH QXPHUDO WDEOH LV XVHG IRU 37�WR�3& WUDQVPLVVLRQ� ,WHPV DOORFDWHG
VSHFLILF '0 ZRUGV DUH JLYHQ SULRULW\ HYHQ LI GHVLJQDWHG ZLWK WKLV FRPPDQG�

3RVLWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR ZULWH SRVLWLYH QXPEHUV WR WKH QXPHUDO WDEOH
E\ GHVLJQDWLQJ WKH WDEOH HQWU\ QXPEHU�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 7DEOH HQWU\ QXPEHU

� 1 1 1

Q � � 1XPHUDO GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � � 1XPHUDO GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

1HJDWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR ZULWH QHJDWLYH QXPEHUV WR WKH QXPHUDO WDEOH
E\ GHVLJQDWLQJ WKH WDEOH HQWU\ QXPEHU�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 7DEOH HQWU\ QXPEHU

� 1 1 1

Q � � 1XPHUDO GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � � 1XPHUDO GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

:ULWLQJ 'LUHFWO\ WR '0 ,W LV QRW QHFHVVDU\ WR XVH WKH FRPPXQLFDWLRQV FRPPDQGV GHVFULEHG DERYH WR
FKDQJH WKH QXPHUDO WDEOH� 'DWD FDQ EH ZULWWHQ WR WKH 37·V QXPHUDO WDEOH E\

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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ZULWLQJ GLUHFWO\ WR WKH '0 ZRUGV WKDW KDYH EHHQ DOORFDWHG WR WKH QXPHUDO
WDEOH�

7KH 37·V GLVSOD\ ZLOO FKDQJH LI D QXPHUDO WDEOH HQWU\ RU D IODJ WKDW GHSHQGV
RQ WKDW HQWU\ LV EHLQJ GLVSOD\HG DQG QHZ GDWD LV ZULWWHQ WR WKH '0 ZRUGV DOOR�
FDWHG WR WKDW HQWU\�

����� 6WULQJ 7DEOH 6HWWLQJV
7KHUH DUH WZR ZD\V WR FKDQJH WKH VWULQJ WDEOH� 1HZ GDWD FDQ EH ZULWWHQ WR
WKH WDEOH ZLWK FRPPXQLFDWLRQV FRPPDQGV �FRPPDQG FRGHV � DQG �� RU WKH
GDWD FDQ EH ZULWWHQ GLUHFWO\ WR WKH '0 ZRUGV DOORFDWHG WR WKH VWULQJ WDEOH�

'HVLJQDWLQJ WKH 6WULQJ 7DEOH (QWU\ 1XPEHU
$ FRPPDQG FRGH RI � LV XVHG WR GHVLJQDWH WKH HQWU\ QXPEHU LQ WKH VWULQJ
WDEOH WKDW LV WR EH ZULWWHQ WR XVLQJ WKH QH[W VWULQJ ZULWH FRPPDQG �FRPPDQG
FRGH ���

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6WULQJ WDEOH HQWU\ QXPEHU

� 1 1 1

6WULQJ WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG LQ � GLJLWV RI %&' ���� WR ��� IRU
WKH 17��0� DQG ��� WR ��� IRU WKH 17���0�� 7KH GHVLJQDWHG QXPEHU LV YDOLG
XQWLO DJDLQ GHVLJQDWHG ZLWK D FRPPDQG FRGH �� :KHQ SRZHU LV ILUVW WXUQHG
RQ� � LV VHW DV WKH GHIDXOW�

'DWD EH\RQG ZRUG Q LV LJQRUHG�

����� :ULWLQJ &KDUDFWHU 6WULQJ
$ FRPPDQG FRGH RI � LV XVHG WR ZULWH D FKDUDFWHU VWULQJ WR WKH VWULQJ WDEOH
HQWU\ WKDW KDV EHHQ GHVLJQDWHG XQGHU FRPPDQG FRGH ��

7KH 37·V GLVSOD\ ZLOO FKDQJH LI D QHZ GDWD LV ZULWWHQ WR D VWULQJ WDEOH HQWU\
ZKLOH WKH FKDUDFWHU VWULQJ LV EHLQJ GLVSOD\HG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG
FRGH

1RW XVHG� &KDUDFWHU VWULQJ SRVLWLRQ

� [ ' '

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

&KDUDFWHU SRVLWLRQV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ��� WR �� IRU WKH
17���0� DQG �� WR �� IRU WKH 17��0�� 'HVLJQDWH WKH ILUVW FKDUDFWHU DV �� WKH
QH[W DV �� DQG VR RQ� 5HIHU WR WKH DSSHQGLFHV IRU FKDUDFWHU FRGHV�

&KDUDFWHU GDWD LV JLYHQ LQ $6&,, �KDOI�VL]H RU QRUPDO FKDUDFWHUV��

,I �� LV JLYHQ DV FKDUDFWHU GDWD� GDWD IURP WKDW SRLQW RQ ZLOO EH LJQRUHG�

7KH FRQWHQW RI '0 ZRUGV DOORFDWHG WR WKH VWULQJ WDEOH DUH JLYHQ SULRULW\ HYHQ
LI WKH VWULQJ WDEOH LV FKDQJHG ZLWK WKLV FRPPDQG�

&KDUDFWHU GDWD ZLOO EH ZULWWHQ WR WKH VWULQJ WDEOH ZKHQ FRPPDQG FRGH � LV
UHFHLYHG E\ WKH 37�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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([DPSOH� :ULWLQJ ´20521 3&µ WR 6WULQJ 7DEOH (QWU\ �

2UGHU :RUG 'DWD 0HDQLQJ

� Q
Q � �
Q � �
Q � �

����
[[[[
[[[[
[[[[

'HVLJQDWHV VWULQJ WDEOH QR� ��
1RW XVHG�
1RW XVHG�
1RW XVHG�

� Q
Q � �
Q � �
Q � �

�[��
�)�'
���)
�(��

'HVLJQDWHV �VW SRVLWLRQ�
´20µ
´52µ
´1 µ

� Q
Q � �
Q � �
Q � �

�[��
����
��[[
[[[[

'HVLJQDWHV �WK SRVLWLRQ�
´3&µ
5HPDLQGHU RI FKDUDFWHU VWULQJ GDWD
,JQRUHG�

:ULWLQJ 'LUHFWO\ WR '0 ,W LV QRW QHFHVVDU\ WR XVH WKH FRPPXQLFDWLRQV FRPPDQGV GHVFULEHG DERYH WR
FKDQJH WKH VWULQJ WDEOH� 'DWD FDQ EH ZULWWHQ WR WKH 37·V VWULQJ WDEOH E\ ZULWLQJ
GLUHFWO\ WR WKH '0 ZRUGV WKDW KDYH EHHQ DOORFDWHG WR WKH VWULQJ WDEOH�

7KH 37·V GLVSOD\ ZLOO FKDQJH LI D QHZ GDWD LV ZULWWHQ WR D VWULQJ WDEOH HQWU\
ZKLOH WKH FKDUDFWHU VWULQJ LV EHLQJ GLVSOD\HG�

����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO
$ ODPS RU WRXFK VZLWFK FDQ EH FRQWUROOHG �WXUQHG RQ� RII� RU PDGH WR EOLQN� LI
WKH 6XSSRUW 7RRO ZDV XVHG WR VHW LW LQ WKH VFUHHQ EHLQJ GLVSOD\HG� $ WRWDO RI
��� ODPSV DQG WRXFK VZLWFKHV �QXPEHUV ��� WKURXJK ���� FDQ EH VHW ZLWK D
6XSSRUW 7RRO� 7KHVH ��� ODPSV DQG WRXFK VZLWFKHV DUH GLYLGHG LQWR WKUHH
JURXSV DQG HDFK JURXS LV FRQWUROOHG GLIIHUHQWO\�

1XPEHUV �� WKURXJK �� DUH DOORFDWHG ELWV LQ '0 ZRUGV Q�� WR Q��� 7KHVH
ODPSV DQG WRXFK VZLWFKHV DUH WXUQHG RQ DQG RII E\ WXUQLQJ WKH FRUUHVSRQGLQJ
ELWV RQ DQG RII�

1XPEHUV �� WKURXJK ��� DUH FRQWUROOHG E\ D FRPPXQLFDWLRQV FRPPDQG
�FRPPDQG FRGH ��� DQG QXPEHUV ��� WKURXJK ��� DUH FRQWUROOHG E\ DQRWKHU
FRPPXQLFDWLRQV FRPPDQG �FRPPDQG FRGH ���

1XPEHUV �� WR �� /DPSV DQG WRXFK VZLWFKHV �� WKURXJK �� DUH WXUQHG RQ DQG RII E\ WXUQLQJ RQ DQG
RII WKH FRUUHVSRQGLQJ ELWV LQ Q�� WKURXJK Q��� 7KH IROORZLQJ WDEOH VKRZV WKH ELW
DOORFDWLRQ IRU WKHVH ODPSV DQG WRXFK VZLWFKHV�

'0 :RUG %LWV $OORFDWLRQ

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

,I WKH ODPS GLVSOD\ DWWULEXWHV DUH VHW WR 21 ZKHQ WKH ODPSV DUH FUHDWHG�
ODPSV �� WR �� ZLOO EH WXUQHG RQ ZKHQ WKH FRUUHVSRQGLQJ ELW LV 21� WKH\ ZLOO
EOLQN LI WKH DWWULEXWHV DUH VHW WR )/$6+ ZKHQ WKH\ DUH FUHDWHG�

1XPEHUV �� WR ��� /DPSV DQG WRXFK VZLWFKHV �� WKURXJK ��� DUH FRQWUROOHG E\ WKH FRPPXQLFDWLRQV
FRPPDQG ZLWK FRPPDQG FRGH ��

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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7KH ODPSV DQG WRXFK VZLWFKHV DUH WXUQHG RQ DQG RII E\ WXUQLQJ RQ DQG RII WKH
FRUUHVSRQGLQJ ELWV LQ Q�� WKURXJK Q��� 7KH IROORZLQJ WDEOH VKRZV WKH ELW DO�
ORFDWLRQ IRU WKH ODPSV DQG WRXFK VZLWFKHV ZLWK QXPEHUV �� WKURXJK ����

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

� [ [ [

Q � � �� WR �� �� WR �� �� WR �� �� WR ��

1 1 1 1

Q � � �� WR �� �� WR �� �� WR �� �� WR ��

1 1 1 1

Q � � ��� WR ��� ��� WR ��� ��� WR ��� �� WR ��

1 1 1 1

1RWH 'DWD LQ WKH DUHDV PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

,I WKH ODPS GLVSOD\ DWWULEXWHV DUH VHW WR 21 ZKHQ WKH ODPSV DUH FUHDWHG�
ODPSV �� WR ��� ZLOO EH WXUQHG RQ ZKHQ WKH FRUUHVSRQGLQJ ELW LV 21� WKH\ ZLOO
EOLQN LI WKH DWWULEXWHV DUH VHW WR )/$6+ ZKHQ WKH\ DUH FUHDWHG�

1XPEHUV ��� WR ��� /DPSV DQG WRXFK VZLWFKHV ��� WKURXJK ��� FDQ EH VHW WR EH RII� WR OLJKW� RU WR
EOLQN E\ WKH FRPPXQLFDWLRQV FRPPDQG ZLWK FRPPDQG FRGH� /DPS DQG WRXFK
VZLWFK QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV �1� ��� WR �����

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH )XQFWLRQ FRGH 1RW XVHG�

� P [ [

Q � � 1RW XVHG� /DPS�VZLWFK QXPEHU

[ 1 1 1

1RWH 'DWD LQ WKH DUHDV PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

7KH IXQFWLRQ FRGH ´Pµ GHWHUPLQHV ZKHWKHU WKH GHVLJQDWHG ODPS RU WRXFK
VZLWFK ZLOO EH VHW WR RQ� RII� RU EOLQN� DV VKRZQ LQ WKH IROORZLQJ WDEOH� ,I P ��
DOO ODPSV DQG WRXFK VZLWFKHV ZLOO EH WXUQHG RII� &RGHV � WR � DUH LJQRUHG�

)XQFWLRQ FRGH �P� /DPS VWDWXV 7RXFK VZLWFK VWDWXV

� 2)) 2))

� 21 21

� %OLQNLQJ 21

� $OO 2)) $OO 2))

� WR � 1R HIIHFW 1R HIIHFW

1RWH /DPSVDQG WRXFK VZLWFKHV QXPEHUV �� WKURXJK ��� VKRXOG DOVR EH WXUQHG RII E\
WKH SURFHGXUHV GHVFULEHG DERYH� �6HW ELWV LQ Q�� WKURXJK Q�� WR �� DQG LVVXH
FRPPDQG � ZLWK WKH ELWV LQ Q�� WKURXJK Q�� VHW WR ���

����� 6FUHHQ 1XPEHU 5HTXHVW
7KLV FRPPDQG �FRPPDQG FRGH $� LV XVHG WR GHWHUPLQH ZKLFK VFUHHQ QXP�
EHU LV FXUUHQWO\ EHLQJ GLVSOD\HG RQ WKH 37� 8SRQ UHFHSWLRQ WKLV FRPPDQG� WKH
37 WUDQVPLWV WKH VFUHHQ QXPEHU WR WKH KRVW ZLWK WKH ´VFUHHQ QXPEHU UHTXHVW
UHVSRQVHµ FRPPDQG� 5HIHU WR ����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW
IRU GHWDLOV�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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7KHUH ZLOO QRW EH D UHVSRQVH IURP WKH 37 LI D V\VWHP PHQX �LQFOXGLQJ WKH
PDLQWHQDQFH PHQX� LV GLVSOD\HG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

$ [ [ [

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37� 'DWD EH\RQG Q�� ZLOO
EH LJQRUHG�

����� &RS\ 0HPRU\ 7DEOH (QWU\

7KLV FRPPDQG �FRPPDQG FRGH &� LV XVHG WR FRS\ WKH FRQWHQWV RI D PHPRU\
WDEOH HQWU\ �QXPHUDO RU VWULQJ� WR DQRWKHU HQWU\� 7KH FRQWHQWV RI WKH VRXUFH
WDEOH HQWU\ UHPDLQ XQFKDQJHG�

%\ VHWWLQJ GDWD DQG PDUNV WR EH GLVSOD\HG RQ WKH RULJLQDO PHPRU\ WDEOH DQG FR�
S\LQJ WKHVH GDWD DQG PDUNV WR D PHPRU\ WDEOH ZKLFK LV GLVSOD\HG RQ WKH 37·V
VFUHHQ� LW LV SRVVLEOH WR FKDQJH WKH GLVSOD\ RI WKH VFUHHQ� 7KLV LV FRQYHQLHQW LI WKH
VDPH GDWD LV WR EH XVHG RQ GLIIHUHQW VFUHHQV RU LI VFUHHQ PHVVDJHV KDYH WR EH
FKDQJHG IUHTXHQWO\�

7KH QXPEHUV RI WKH VRXUFH DQG GHVWLQDWLRQ PHPRU\ WDEOH HQWULHV DUH VSHFL�
ILHG LQ ��GLJLW %&'� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 6WULQJ WDEOH HQWU\ QXP�
EHUV FDQ EH ��� WR ��� IRU WKH 17��0 RU ��� WR ��� IRU WKH 17���0� 1XPHU�
DO WDEOH HQWU\ QXPEHUV FDQ EH ��� WR ��� IRU WKH 17��0 RU ��� WR ��� IRU WKH
17���0�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6RXUFH WDEOH HQWU\ QXPEHU

& 1 1 1

Q � � 6XE�FRGH 'HVWLQDWLRQ WDEOH HQWU\ QXPEHU

P 1 1 1

1RWH �� 'DWD EH\RQG Q�� ZLOO EH LJQRUHG�

�� 7KH VXE�FRGH ´Pµ GHWHUPLQHV ZKHWKHU WKH WDEOH HQWU\ LV D VWULQJ RU QXPHU�
DO WDEOH HQWU\� 6HW P � WR LQGLFDWH D VWULQJ WDEOH HQWU\� VHW P � WR LQGLFDWH
D QXPHUDO WDEOH HQWU\�

����� 6\VWHP 6WDWXV &RQWURO

7KLV FRPPDQG �FRPPDQG FRGH '� LV XVHG WR FRQWURO WKH 37·V RSHUDWLQJ VWD�
WXV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

' [ [ [

Q � � 6WDWXV FRQWURO ELWV

1 1 [ [

1RWH 'DWD LQ WKH DUHDV PDUNHG ´[µ DQG GDWD EH\RQG ZRUG Q�� ZLOO EH LJQRUHG�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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%LWV �� WKURXJK �� RI Q�� FRQWURO YDULRXV DVSHFWV RI 37 RSHUDWLRQ� DV VKRZQ
LQ WKH IROORZLQJ WDEOH�

%LW 21 2)) 1RWHV

�� WR �� 1RW XVHG� 1RW XVHG� ïïï

�� 5HG EDFNOLJKW :KLWH EDFNOLJKW 6HH QRWH ��

�� +LVWRU\ LQLWLDOL]DWLRQ 1RW XVHG� ïïï

�� ,QWHUPLWWHQW EX]]HU 21 ,QWHUPLWWHQW EX]]HU 2)) 6HH QRWH ��

�� &RQWLQXRXV EX]]HU 21 &RQWLQXRXV EX]]HU 2)) 6HH QRWH ��

�� $ODUP RXWSXW 21 $ODUP RXWSXW 2)) ïïï

�� %DFNOLJKW 21 %DFNOLJKW 2)) ïïï

1RWH �� 5HG�ZKLWH EDFNOLJKW VHOHFWLRQ LV YDOLG IRU WKH 17��0�'7����'1��� RQO\�

%LW �� VWDWXV %LW �� VWDWXV %DFNOLJKW

� � :KLWH

� � 5HG

� RU � � %DFNOLJKW RII

�� $ FRQWLQXRXV EX]]HU ZLOO EH SURGXFHG LI ERWK LQWHUPLWWHQW EX]]HU DQG FRQ�
WLQXRXV EX]]HU DUH GHVLJQDWHG�

��� 37�WR�3& &RPPDQGV
,Q WKH IROORZLQJ GHVFULSWLRQV RI FRPPDQGV� ´Qµ LV WKH EHJLQQLQJ '0 ZRUG VHW
RQ SLQV � DQG � RI 6:�� 7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQ RI ELWV LQ '0
ZRUGV Q�� WKURXJK Q���� 5HIHU WR ����� '0 :RUG $OORFDWLRQ IRU PRUH GHWDLOV�

'0 :RUG %LWV 8VDJH

Q�� �� WR �� ,QSXW GDWD

�� WR �� &RPPDQG &RGH

�� WR �� 37 VWDWXV

Q�� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� 7RXFK VZLWFKHV�IXQFWLRQ NH\V �� WR ��

�� WR �� 7RXFK VZLWFKHV�IXQFWLRQ NH\V �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV�IXQFWLRQ NH\V �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

37�WR�3& &RPPDQGV 6HFWLRQ ���
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&RPPDQGV DUH DOO GHVLJQDWHG E\ VLQJOH�GLJLW KH[DGHFLPDO QXPEHUV �� WR )�
LQ ELWV �� WR �� RI Q��� $OO LQSXW GDWD LV GHVLJQDWHG LQ %&' �ELQDU\ FRGHG GHF�
LPDO��

&RPPDQG
FRGH

)XQFWLRQ

� WR � 1RW XVHG�

� 1XPHUDO HGLWLQJ LQSXW �ZULWLQJ SRVLWLYH QXPEHUV�

� 1XPHUDO HGLWLQJ LQSXW �ZULWLQJ QHJDWLYH QXPEHUV�

� WR � 1RW XVHG�

� 5HVSRQVH WR VFUHHQ QXPEHU UHTXHVW

� 7RXFK VZLWFK LQSXW �QXPHUDO LQSXW�

$ 1RW XVHG�

% )XQFWLRQ NH\ LQSXW �QXPHUDO LQSXW�

& WR ) 1RW XVHG�

����� 37 6WDWXV )ODJV
7KH 37 VWDWXV IODJV �ELWV �� WR �� RI ZRUG Q��� SURYLGH LQIRUPDWLRQ RQ WKH
RSHUDWLQJ VWDWXV RI WKH 37� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KLV GDWD LV WUDQV�
PLWWHG WR WKH 3& ZKHQ D 37�WR�3& FRPPDQG LV H[HFXWHG� 5HIHU WR ��� '0
:RUG $OORFDWLRQ DQG 'DWD 7UDQVIHU IRU GHWDLOV RQ 37 VWDWXV DQG WKH VWUREH
VLJQDO�

%LW 1DPH )XQFWLRQ

�� 6WUREH 6HWV WKH WLPLQJ IRU GDWD WUDQVPLVVLRQV IURP WKH 37 WR WKH 3&�
)RU GHWDLOV� VHH ����� 2SHUDWLRQDO )ORZ DQG 6WUREH�
'DWD VKRXOG EH LQSXW WR ZRUGV Q�� WKURXJK Q��� ZKHQ WKLV ELW
JRHV IURP 2)) WR 21�

�� %$7 /2: 21 ZKHQ WKH 37·V EDWWHU\ YROWDJH GURSV� 5HSODFH WKH EDWWHU\
ZLWKLQ � GD\V DIWHU WKLV ELW JRHV 21�

�� %86< 21 ZKHQ GDWD FDQQRW EH RXWSXW IURP WKH 3& WR WKH 37�

�� 37 581 21 ZKHQ WKH 37 LV LQ 581 PRGH�

����� 7RXFK 6ZLWFK ,QSXW
7KHUH DUH WZR ZD\V WR LQGLFDWH WRXFK VZLWFK LQSXW� QXPHUDO LQSXW LQGLFDWLRQ
�FRPPDQG FRGH �� DQG ELW LQSXW LQGLFDWLRQ� 7KH QXPHUDO LQSXW PHWKRG LV YDOLG
IRU DOO WRXFK VZLWFKHV ���� WR ����� ZKLOH WKH ELW LQSXW PHWKRG LV YDOLG IRU
WRXFK VZLWFKHV �� WR �� RQO\�

7KHVH RSHUDWLRQV DUH YDOLG ZLWK WRXFK VZLWFK�W\SH 37V RQO\�

1XPHUDO ,QSXW ,QGLFDWLRQ 7KLV PHWKRG XVHV D FRPPXQLFDWLRQV FRPPDQG �FRPPDQG FRGH �� WR WUDQV�
PLW WKH WRXFK VZLWFK QXPEHUV WR WKH 3&� 7KH QXPEHUV RI WRXFK VZLWFKHV WKDW
KDYH EHHQ LQSXW FDQ EH WUDQVPLWWHG WR WKH 3& ZKHQ WKH VFUHHQ XVHG WR VHW
WKH VZLWFKHV LV EHLQJ GLVSOD\HG RQ WKH 37�

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR GLVDEOH
WKH ´%LW ,QSXWµ VHWWLQJ LQ WKH VFUHHQ DWWULEXWHV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" � [ [

Q � � 1RW XVHG� 7RXFK VZLWFK QXPEHU

[ 1 1 1

37�WR�3& &RPPDQGV 6HFWLRQ ���
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1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�
�� 'DWD LQ WKH DUHDV PDUNHG E\ [ DQG LQ ZRUGV EH\RQG Q�� ZLOO EH LJQRUHG�

�7RXFK VZLWFK GDWD ZLOO QRW DSSHDU LQ ZRUGV Q��� WKURXJK Q�����

7RXFK VZLWFK QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ���� WR �����

7KH LQSXW RFFXUV RQO\ ZKHQ D WRXFK VZLWFK LV SUHVVHG� DQG WKHUH LV QR LQGLFD�
WLRQ RI ZKHQ LW LV UHOHDVHG�

%LW ,QSXW ,QGLFDWLRQ :KHQ D VFUHHQ LQ ZKLFK WKH WRXFK VZLWFKHV KDYH EHHQ VHW LV EHLQJ GLVSOD\HG
RQ WKH 37� LQSXWV WR WRXFK VZLWFKHV �� WR �� FDQ DOVR EH GHWHFWHG WKURXJK
ELWV DOORFDWHG LQ Q��� WKURXJK Q���� 7KH IROORZLQJ WDEOH VKRZV WKH ELW DOORFD�
WLRQ IRU WKHVH WRXFK VZLWFKHV�

'0 :RUG %LWV $OORFDWLRQ

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR HQDEOH
WKH ´%LW ,QSXWµ VHWWLQJ DQG WKH LQSXWV KDYH EHHQ VHW IRU WRXFK VZLWFKHV LQ WKH
VFUHHQ DWWULEXWHV�

%LW RSHUDWLRQ LV XQUHODWHG WR FRPPDQG FRGHV DQG LV DOZD\V YDOLG�

1RWH 7KH 37·V VWUREH VLJQDO ZLOO QRW EH WXUQHG 21 ZKHQ WRXFK VZLWFK LQSXWV DUH
LQGLFDWHG E\ WKH VWDWXV RI ELWV LQ Q��� WKURXJK Q����

����� )XQFWLRQ .H\ ,QSXW
7KHUH DUH WZR ZD\V WR LQGLFDWH IXQFWLRQ NH\ LQSXWV� QXPHUDO LQSXW LQGLFDWLRQ
�FRPPDQG FRGH %� DQG ELW LQSXW LQGLFDWLRQ� 7KHVH RSHUDWLRQV DUH YDOLG ZLWK
IXQFWLRQ NH\�W\SH 37V RQO\�

1XPHUDO ,QSXW ,QGLFDWLRQ 7KLV PHWKRG XVHV D FRPPXQLFDWLRQV FRPPDQG �FRPPDQG FRGH %� WR WUDQV�
PLW WR WKH 3& WKH IXQFWLRQ NH\ QXPEHU WKDW ZDV LQSXW� )XQFWLRQ NH\ QXPEHUV
�� WR �� FDQ EH WUDQVPLWWHG�

7KH IXQFWLRQ NH\ QXPEHUV WKDW FDQ EH WUDQVPLWWHG GHSHQG RQ WKH 37 PRGHO
DQG 8QLW LQVWDOOHG� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

37 PRGHO 8QLW LQVWDOOHG )XQFWLRQ NH\ QXPEHUV

17���0�')��� ïïï �� WKURXJK ��

17��0�'1�������
17���0�'1�������

���NH\ )XQFWLRQ .H\ 8QLW �� WKURXJK ��

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR GLVDEOH
WKH ´%LW ,QSXWµ VHWWLQJ LQ WKH VFUHHQ DWWULEXWHV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" % [ [

Q � � 1RW XVHG� )XQFWLRQ NH\ QXPEHU

[ 1 1 1

1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�
�� 'DWD LQ WKH DUHDV PDUNHG E\ [ DQG LQ ZRUGV EH\RQG Q�� ZLOO EH LJQRUHG�

�6ZLWFK GDWD ZLOO QRW DSSHDU LQ ZRUGV Q��� WKURXJK Q�����

37�WR�3& &RPPDQGV 6HFWLRQ ���
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)XQFWLRQ NH\ QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ��� WR ����

7KH IXQFWLRQ NH\ QXPEHU LV WUDQVPLWWHG ZKHQ D IXQFWLRQ NH\ LV SUHVVHG� DQG
WKHUH LV QR LQGLFDWLRQ RI ZKHQ LW LV UHOHDVHG�

%LW ,QSXW ,QGLFDWLRQ :LWK IXQFWLRQ NH\�W\SH 37V� LQSXWV WR IXQFWLRQ NH\V FDQ DOVR EH GHWHFWHG
WKURXJK ELWV DOORFDWHG LQ Q��� DQG Q���� 7KH IROORZLQJ WDEOH VKRZV WKH ELW
DOORFDWLRQ IRU WKH IXQFWLRQ NH\V �QXPEHUV �� WR ����

'0 :RUG %LWV $OORFDWLRQ

Q��� �� WR �� )XQFWLRQ NH\V �� WR ��

Q��� �� WR �� )XQFWLRQ NH\V �� WR ��

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR HQDEOH
WKH ´%LW ,QSXWµ VHWWLQJ DQG WKH LQSXWV KDYH EHHQ VHW IRU IXQFWLRQ NH\V LQ WKH
VFUHHQ DWWULEXWHV�

%LW RSHUDWLRQ LV XQUHODWHG WR FRPPDQG FRGHV DQG LV DOZD\V YDOLG�

����� 1XPHUDO 7DEOH (GLWLQJ
:KHQ WKH QXPHUDO WDEOH HGLWLQJ VFUHHQ LV EHLQJ GLVSOD\HG RQ WKH 37� QXPHUDO
LQSXW RQ WKH WRXFK VZLWFKHV RU IXQFWLRQ NH\V FDQ EH ZULWWHQ WR WKH QXPHUDO
WDEOH HQWU\ VSHFLILHG ZLWK WKH 6XSSRUW 7RRO�

3RVLWLYH QXPEHUV DUH VHW ZLWK D FRPPDQG FRGH RI �� DQG QHJDWLYH QXPEHUV
DUH VHW ZLWK D FRPPDQG FRGH RI �� ,I WKH QXPHUDO WDEOH HQWU\ VSHFLILHG ZLWK
WKH 6XSSRUW 7RRO KDV EHHQ DOORFDWHG PHPRU\ LQ WKH '0 $UHD� WKH FRQWHQWV RI
WKDW PHPRU\ ZLOO EH RYHUZULWWHQ ZLWK WKH GDWD LQSXW RQ WKH WRXFK VZLWFKHV RU
IXQFWLRQ NH\V�

7KH QXPHUDO WDEOH HQWU\ LQ WKH '0 $UHD LV QRW RYHUZULWWHQ XQWLO WKH VWUREH VLJ�
QDO JRHV 21� VR XVH WKH GDWD LQ ZRUGV Q��� DQG Q��� XQWLO WKDW WLPH� $OVR�
QHJDWLYH QXPEHUV FDQQRW EH ZULWWHQ WR WKH QXPHUDO WDEOH HQWU\ LQ WKH '0
$UHD�

:ULWLQJ 3RVLWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR LQIRUP WKH 3& RI SRVLWLYH QXPEHUV WKDW KDYH
EHHQ UHJLVWHUHG LQ WKH QXPHUDO WDEOH�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" � [ [

Q � � 1RW XVHG� 7DEOH HQWU\ QXPEHU

[ 1 1 1

Q � �� 1XPEHU GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � �� 1XPEHU GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV� 6HH
����� 37 6WDWXV )ODJV IRU GHWDLOV� 'DWD LQ WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

1XPHUDO WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG E\ � GLJLWV RI %&' ���� WR ���
IRU WKH 17��0� DQG ��� WR ��� IRU WKH 17���0��

1XPHUDO GDWD LV H[SUHVVHG LQ ��GLJLW %&' ��������� WR ���������� 7KH OHIW�
PRVW � GLJLWV DUH GHVLJQDWHG LQ ZRUG Q��� DQG WKH ULJKWPRVW � GLJLWV DUH GHV�
LJQDWHG LQ ZRUG Q����

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

7KH VDPH QXPHUDO WDEOH LV XVHG IRU 3&�WR�37 WUDQVPLVVLRQ�

:ULWLQJ 1HJDWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR QRWLI\ WKH 3& RI QHJDWLYH QXPEHUV WKDW KDYH
EHHQ UHJLVWHUHG LQ WKH QXPHUDO WDEOH�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG

" � [ [

Q � � 1RW XVHG 7DEOH HQWU\ QXPEHU

[ 1 1 1

Q � �� 1XPEHU GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � �� 1XPEHU GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV� 6HH
����� 37 6WDWXV )ODJV IRU GHWDLOV� 'DWD LQ WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

1XPHUDO WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG E\ � GLJLWV RI %&' ���� WR ���
IRU WKH 17��0� DQG ��� WR ��� IRU WKH 17���0��

1XPHUDO GDWD LV H[SUHVVHG LQ ��GLJLW %&' ��������� WR ���������� 7KH OHIW�
PRVW � GLJLWV DUH GHVLJQDWHG LQ ZRUG Q��� DQG WKH ULJKWPRVW � GLJLWV DUH GHV�
LJQDWHG LQ ZRUG Q����

7KH VDPH QXPHUDO WDEOH LV XVHG IRU 3&�WR�37 WUDQVPLVVLRQ�

����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW

:KHQ D ´VFUHHQ QXPEHU UHTXHVWµ FRPPDQG �FRPPDQG FRGH $� LV UHFHLYHG
IURP WKH 3&� WKH 37 XVHV WKLV FRPPDQG �FRPPDQG FRGH �� WR WUDQVPLW WKH
QXPEHU RI WKH VFUHHQ EHLQJ GLVSOD\HG EDFN WR WKH 3&� 7KLV FRPPDQG XVHV D
´VWDQG DORQHµ IXQFWLRQ DQG ZLOO DXWRPDWLFDOO\ WUDQVPLW WKH VFUHHQ QXPEHU
HYHQ ZKHQ WKH VFUHHQ ZDV VZLWFKHG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG

" � [ [

Q � � 6FUHHQ QXPEHU

1 1 1 1

1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV�
�� 5HIHU WR ����� 6FUHHQ 1XPEHU 5HTXHVW IRU GHWDLOV RQ WKDW FRPPDQG�

��� 6\VWHP 6WDUWXS

����� 3UHOLPLQDU\ 3URFHGXUHV

7KH IROORZLQJ IORZFKDUW VKRZV WKH SURFHGXUHV WR EH SHUIRUPHG EHIRUH V\VWHP
VWDUWXS� VXFK DV ZULWLQJ VFUHHQ GDWD ZLWK WKH 6XSSRUW 7RRO� WUDQVIHUULQJ LW WR

6\VWHP 6WDUWXS 6HFWLRQ ���



��

WKH 37� DQG ZULWLQJ WKH 3& SURJUDP� ,W LV UHFRPPHQGHG WR SHUIRUP WKHVH SUR�
FHGXUHV DV VKRZQ LQ WKH IORZFKDUW�

:ULWH 3& SURJUDP

6HW VZLWFKHV RQ
6<60$& :$< ,QWHUIDFH 8QLW

6HW VZLWFKHV RQ 37

5HIHU WR WKH 3&·V 2SHUDWLRQ 0DQXDO�

5HIHU WR ����� 37 6ZLWFK 6HWWLQJV�

:ULWH VFUHHQ GDWD� WUDQVIHU WR 37 5HIHU WR WKH 6XSSRUW 7RRO·V 2SHUDWLRQ 0DQXDO�

7XUQ RQ WKH 37�

5HIHU WR ����� &RPPXQLFDWLRQV 6HWWLQJV�

5HIHU WR ����� &KHFNLQJ WKH 6HWWLQJV�

7XUQ RQ WKH V\VWHP�

&KHFN WKH VHWWLQJV RI WKH
6<60$& :$< ,QWHUIDFH 8QLW

����� &KHFNLQJ WKH 6HWWLQJV
7KH 6<60$& :$< ,QWHUIDFH 8QLW·V VHWWLQJV FDQ EH FKHFNHG XVLQJ WKH 37·V
V\VWHP PHQX� 7KH 8QLW·V VHWWLQJV VKRXOG EH FKHFNHG EHIRUH WXUQLQJ RQ WKH
V\VWHP DQG ZKHQ WURXEOHVKRRWLQJ FRPPXQLFDWLRQV HUURUV� 5HIHU WR WKH 37·V
2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

)ROORZ WKH SURFHGXUH OLVWHG EHORZ WR FKHFN WKH 6<60$& :$< ,QWHUIDFH
8QLW·V VHWWLQJV�

�� �� ���� �� %ULQJ XS WKH V\VWHP PHQX GLVSOD\� �3UHVV WKH %X]]HU .H\� 8S $UURZ
.H\� DQG 'RZQ $UURZ .H\��

�� 6HOHFW PDLQWHQDQFH PRGH�
�� 6HOHFW 37 VHWWLQJV�
�� 3UHVV WKH 'RZQ $UURZ .H\�

7KH 6<60$& :$< ,QWHUIDFH 8QLW·V FXUUHQW VHWWLQJV VKRXOG EH GLVSOD\HG�
&KHFN WKDW WKH VHWWLQJV DUH FRUUHFW�

1RWH 7R UHWXUQ WR 581 PRGH� SUHVV WKH %X]]HU .H\� 8S $UURZ .H\� DQG 'RZQ $U�
URZ .H\ VLPXOWDQHRXVO\�

��� &RPPXQLFDWLRQV (UURUV
����� &RPPXQLFDWLRQV (UURUV

7KH IROORZLQJ ILYH FRPPXQLFDWLRQV HUURUV FDQ EH GHWHFWHG�

�� �� ���� �� 3DULW\ (UURU� 2YHUUXQ (UURU� )UDPLQJ (UURU
$Q HUURU RFFXUUHG LQ WKH UHFHSWLRQ RI GDWD�
$&,$ 3DULW\ HUURU� 3DULW\ ELWV ZHUH QRW FRQVLVWHQW�
$&,$ 2YHUUXQ HUURU� 7KHUH ZDV D PLVWDNH LQ WKH UHFHSWLRQ GDWD�
$&,$ )UDPLQJ HUURU� $ IUDPH FRXOG QRW EH FRQVWUXFWHG IRU GDWD UHFHLYHG�

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���
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�� 7LPHRXW
$ WLPHRXW RFFXUUHG GXULQJ UHFHSWLRQ RI D FRPPXQLFDWLRQV FRPPDQG EH�
FDXVH QR UHVSRQVH ZDV UHFHLYHG IURP WKH 3& DIWHU � UHWULHV� $ WLPHRXW RF�
FXUV DIWHU � V�

�� 1$. (UURU
1$. ZDV UHFHLYHG� 7UDQVPLVVLRQ ZDV UHWULHG � WLPHV� EXW WKH UHVXOWV ZHUH
DOO 1$.�

�� 8QLW 1XPEHU (UURU
$ GLIIHUHQW XQLW QXPEHU ZDV GHVLJQDWHG LQ WKH PLGGOH RI D FRPPXQLFDWLRQV
FRPPDQG�

�� )&6 (UURU
7KH )&6 YDOXH GRHV QRW DJUHH ZLWK WKH FDOFXODWHG YDOXH�

����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV
:KHQ FRPPXQLFDWLRQV HUURUV RFFXU� WKH 37 H[HFXWHV WKH IROORZLQJ LQWHUQDO
SURFHVVLQJ�

�� �� ���� �� 37 ,QWHUQDO 3URFHVVLQJ
,I D FRPPXQLFDWLRQV HUURU RFFXUV� WKH FDXVH RI WKH HUURU ZLOO EH GLVSOD\HG RQ
WKH VFUHHQ DQG WKH EX]]HU ZLOO VRXQG�

�� 5HVSRQVH
5HVWDUW RSHUDWLRQ E\ SUHVVLQJ WKH %X]]HU .H\ RU WKH 5HWXUQ .H\� 5HFKHFN
WKH VHWWLQJV�

5HFHSWLRQ HUURU $&,$ 3DULW\ HUURU
$&,$ 2YHUIORZ HUURU
$&,$ )UDPLQJ HUURU
7LPH 2XW
1$. 5HFHLYH (UURU
8QLW 1XPEHU (UURU
)&6 (UURU

7UDQVPLVVLRQ HUURU

7LPH 2XW

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���
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&RPPXQLFDWLRQV (UURU 3URFHVVLQJ
(UURU 3UREDEOH FDXVH 3RVVLEOH FRUUHFWLRQ

3DULW\ HUURU
2YHUIORZ HUURU
) L

&RPPXQLFDWLRQV VHWWLQJV DUH QRW
FRUUHFW�

&KHFN WR VHH WKDW WKH SDULW\ ELW� IUDPH OHQJWK� EDXG UDWH� DQG
VWRS ELW VHWWLQJV DUH WKH VDPH EHWZHHQ WKH 3& DQG 37�

)UDPLQJ HUURU 'DWD FKDQJHG GXULQJ WUDQVPLVVLRQ� 8VH QRLVH�UHVLVWDQW FDEOHV LQ ORFDWLRQV VXEMHFW WR H[FHVVLYH
QRLVH�

7LPHRXW $ FDEOH LV GLVFRQQHFWHG� 5HFKHFN FDEOH FRQQHFWLRQV�

7KH 3& VWRSSHG� &KHFN WKH 3&·V 581 VWDWXV�

1$. (UURU 7KHUH LV DQ HUURQHRXV VZLWFK VHWWLQJ�
DQG WKH ZURQJ '0 ZDV DFFHVVHG�

6HW WKH VZLWFKHV WR PDWFK WKH 3& '0�

7KHUH LV DQ HUURU LQ FRPPXQLFDWLRQV
GDWD IURP WKH 37�

7KH 37 PD\ EH PDOIXQFWLRQLQJ� &KHFN WKH RSHUDWLRQ RI WKH
37�

'DWD FKDQJHG GXULQJ WUDQVPLVVLRQ� 8VH QRLVH�UHVLVWDQW FDEOHV LQ ORFDWLRQV VXEMHFW WR H[FHVVLYH
QRLVH�

8QLW 1XPEHU
(

7KH 3&·V XQLW QXPEHU ZDV FKDQJHG� 5HWXUQ WR 581 PRGH�
(UURU

7KH 3& WUDQVPLWWHG HUURQHRXV GDWD� &KHFN WKH RSHUDWLRQ RI WKH 3&�

'DWD FKDQJHG GXULQJ WUDQVPLVVLRQ� 8VH QRLVH�UHVLVWDQW FDEOHV LQ ORFDWLRQV VXEMHFW WR H[FHVVLYH
QRLVH�

)&6 (UURU 7KH 3& WUDQVPLWWHG HUURQHRXV GDWD� &KHFN WKH RSHUDWLRQ RI WKH 3&�

'DWD FKDQJHG GXULQJ WUDQVPLVVLRQ� 8VH QRLVH�UHVLVWDQW FDEOHV LQ ORFDWLRQV VXEMHFW WR H[FHVVLYH
QRLVH�

����� 7URXEOHVKRRWLQJ
:LWK VRPH HUURUV� WKH 8QLW·V VWDWXV FDQQRW EH FKHFNHG ZLWK WKH 37·V PDLQWH�
QDQFH PRGH� 7KH IROORZLQJ WDEOH SURYLGHV SRVVLEOH FDXVHV DQG SRVVLEOH UHP�
HGLHV IRU WKHVH HUURUV�

6\PSWRP 3UREDEOH FDXVH 3RVVLEOH UHPHG\

1R GLVSOD\ RQ VFUHHQ :DLWLQJ IRU FRPPDQG IURP 3& RU
WKHUH LV QR VFUHHQ GDWD�

,VVXH D FRPPDQG IURP WKH 3&� 5HFRUG VFUHHQ GDWD
ZLWK 6XSSRUW 7RRO�

&DQQRW WUDQVPLW IURP
6<60$& :$< ,QWHUIDFH 8QLW

6ZLWFK VHWWLQJV DUH LQFRUUHFW� &KHFN WKH VHWWLQJV LQ PDLQWHQDQFH PRGH� DQG EH
VXUH WKDW WKH\ DJUHH ZLWK WKH 3&·V�

6<60$& :$< ,QWHUIDFH 8QLW LV
FRQQHFWHG LQFRUUHFWO\�

&KHFN WKH FRQQHFWLQJ FDEOH ZLULQJ�

8VH VKLHOGHG FDEOH�

%H VXUH WKDW WKH FDEOH OHQJWK GRHV QRW H[FHHG WKH
PD[LPXP�

'LVSOD\ LQGLFDWHV QR 6<6�
0$& :$< ,QWHUIDFH 8QLW

6<60$& :$< ,QWHUIDFH 8QLW LV
QRW FRQQHFWHG�

&RQQHFW 6<60$& :$< ,QWHUIDFH 8QLW�

7KH 37·V ´581 /('µ LV QRW OLW
GXULQJ RSHUDWLRQ DQG WKH
EX]]HU VRXQGV FRQWLQXRXVO\�

37 LV UXQQLQJ XQFRQWUROOHG RU H[�
WHUQDO QRLVH LV DIIHFWLQJ 37�

,QVWDOO WKH FRQQHFWLQJ FDEOHV DZD\ IURP KLJK YROWDJH
OLQHV RU HTXLSPHQW WKDW JHQHUDWHV QRLVH� $OVR LQVWDOO
QRLVH ILOWHUV LQ SRZHU VXSSO\ OLQHV�\

6\VWHP 520 LQVWDOOHG LQFRUUHFWO\� ,QVWDOO WKH 6\VWHP 520 FRUUHFWO\ DQG EH VXUH WKDW LW
LV IDVWHQHG VHFXUHO\�

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���
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6(&7,21 �
6<60$& %86 ,QWHUIDFH

7KLV VHFWLRQ FRYHUV KDUGZDUH DQG FRPPDQGV IRU 17���0�57��� DQG 17��0�57����9� :LUHG 6<60$& %86 +RVW
,QWHUIDFH 8QLWV� 7KHVH +RVW ,QWHUIDFH 8QLWV FDQ EH FRQQHFWHG WR 6<60$& &�VHULHV :LUHG 5HPRWH ,�2 0DVWHU 8QLWV DV
SDUW RI D 6<60$& %86 5HPRWH ,�2 6\VWHP�

��� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )HDWXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /(' ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQ WR WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD 7UDQVPLVVLRQ DQG ,�2 :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD 7UDQVPLVVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &���+ ,�2 :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &��� ,�2 :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &����+�&����+ ,�2 :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &9����&9���� ,�2 :RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3&�WR�37 &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQG &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVLJQDWHG 6FUHHQ 'LVSOD\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 7DEOH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WULQJ 7DEOH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6FUHHQ 1XPEHU 5HTXHVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 6WDWXV &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RS\ 0HPRU\ 7DEOH (QWU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 37�WR�3& &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPDQG &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 37 6WDWXV )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 7DEOH (GLWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7RXFK 6ZLWFK ,QSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQ .H\ ,QSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6\VWHP 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3UHOLPLQDU\ 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6<60$& %86 5HPRWH ,�2 6\VWHP 6WDUWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ WKH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV &KHFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7UDQVIHU 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &���+ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &��� ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &����+�&����+ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ

����� )HDWXUHV
6<60$& %86 ,QWHUIDFH 8QLWV DUH XVHG WR FRQQHFW XS WR � 3URJUDPPDEOH
7HUPLQDOV �37V� WR D 6<60$& 3& WKURXJK D 6<60$& %86 :LUHG 5HPRWH
,�2 6\VWHP�

$XWRPDWLF 'DWD 7UDQVIHU ,Q D 6<60$& %86 :LUHG 5HPRWH ,�2 6\VWHP� WKH 0DVWHU PRXQWHG WR WKH
3& FRQWUROV FRPPXQLFDWLRQV ZLWK 37V DQG RWKHU 6ODYHV� 'DWD WUDQVIHU WR DQG
IURP WKH 6ODYHV WDNHV SODFH LQ D VSHFLDOO\ DOORFDWHG UHJLRQ RI WKH 3&·V
PHPRU\� 7KLV DXWRPDWLF GDWD WUDQVIHU JUHDWO\ VLPSOLILHV SURJUDPPLQJ DQG
FRPPXQLFDWLRQ�

5HGXFHG :LULQJ &RQQHFWLRQV EHWZHHQ WKH 0DVWHU DQG 6ODYHV FDQ EH PDGH ZLWK MXVW D
WZLVWHG�SDLU FDEOH LQ D 6<60$& %86 :LUHG 5HPRWH ,�2 6\VWHP� JUHDWO\ UH�
GXFLQJ ZLULQJ FRVWV�

����� 6\VWHP &RQILJXUDWLRQ
8S WR � 37V FDQ EH FRQQHFWHG WR D VLQJOH &�VHULHV 3&� DQG WKH PD[LPXP
ZLULQJ GLVWDQFH LV ��� P�

5HPRWH ,�2 0DVWHU 8QLW

3&
�&38�

17��0 17���017��0 17��017���0

7RWDO OHQJWK ��� P PD[�
�WZLVWHG�SDLU FDEOH�

8S WR � 37V

0D[� 1XPEHU RI 37V 7KH IROORZLQJ WDEOH VKRZV WKH PD[LPXP QXPEHU RI 37V WKDW FDQ EH FRQ�
QHFWHG WR D JLYHQ 3&�

3& 0DVWHU 0D[� QXPEHU RI 0DVWHUV 0D[� QXPEHU RI 37V

&���+ &���+�50��� � �

&��� &����50��� � �

&����+�
&����+

� ��

&9��� � �

&9���� � ��

6\VWHP 520 �VROG VHSDUDWHO\� LV UHTXLUHG ZKHQ XVLQJ DQ 17���0�57���
6<60$& %86 ,QWHUIDFH 8QLW� 7KH IROORZLQJ WDEOH VKRZV WKH UHTXLUHG 6\VWHP

6\VWHP 520 DQG
&RPSDWLEOH 37V

)HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

520 DV ZHOO DV WKH 37V WKDW DUH FRPSDWLEOH ZLWK WKH 17��0�57����9� DQG
17���0�57����

6<60$& %86 ,QWHUIDFH
8QLW

&RPSDWLEOH 37V 5HTXLUHG 6\VWHP 520

17���0�57��� 17��0�'7��������9��
17��0�'1����9��
17����0�'7�'1����

17��0�605���(

17����0�'7�'1����

17��0�'7����
17��0�'1���

17���0�'7��������
17���0�')����
17���0�'1�������

17���0�605���(9�

1RWH 7KH FRPPXQLFDWLRQV VSHFLILFDWLRQV RI WKH 17����0 DUH WKH VDPH DV WKRVH
RI WKH 17��0� $Q\ GHVFULSWLRQ RI WKH 17��0 KHUHDIWHU DOVR DSSOLHV WR WKH
17����0�

��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV

����� &RPPXQLFDWLRQV 6SHFLILFDWLRQV
,WHP 6SHFLILFDWLRQV

&RPPXQLFDWLRQV PHWKRG 7ZR�ZLUH KDOI�GXSOH[

6\QFKURQL]DWLRQ PHWKRG 6WDUW�VWRS V\QFKURQL]DWLRQ

7UDQVPLVVLRQ URXWH 7ZR�ZLUH FDEOH �9&7) ���� [ �& UHFRPPHQGHG��

,QWHUIDFH 56����

%DXG UDWH ����� NESV

7UDQVPLVVLRQ GLVWDQFH &DEOH OHQJWK� ��� P PD[� WRWDO

'LDJQRVWLF IXQFWLRQV 7UDQVPLVVLRQ HUURU FKHFN �%&& � UHYHUVH � FRQWLQXRXV WUDQVPLVVLRQ FKHFN� DQG &38 HUURU
PRQLWRU

1XPEHU RI QRGHV
�SHU 0DVWHU�

&���� &���+� &����+� &����+� &9���� RU &9����� $ PD[LPXP RI HLJKW
17��0�57����9� RU 17���0�57��� +RVW ,QWHUIDFH 8QLWV FDQ EH FRQQHFWHG�

����� &RPSRQHQWV
7KH IROORZLQJ GLDJUDP VKRZV WKH PDMRU FRPSRQHQWV RI WKH 6<60$& %86
,QWHUIDFH 8QLW WKDW DUH XVHG GXULQJ RSHUDWLRQ�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���



��

0DLQ &RQQHFWRU
&RQQHFWV WR WKH 37�

6ZLWFK &RYHU
6ZLWFKHV 6:� DQG 6:�
DUH EHQHDWK WKLV FRYHU�

+RVW ,QWHUIDFH &RQQHFWRU
&RQQHFWV WR WKH 0DVWHU�

/(' ,QGLFDWRUV
,QGLFDWH WKH VWDWXV RI FRP�
PXQLFDWLRQV ZLWK WKH 3&�

581 7�5
(35

����� 6ZLWFK 6HWWLQJV
8QGHUQHDWK WKH FRYHU RQ WKH EDFN SDQHO� WKHUH DUH WZR VZLWFKHV� 6:� LV IRU
VHWWLQJ ZRUGV� WKH VWUREH F\FOH� DQG RXWSXW KROG RU VWRS� 6:� LV IRU VHWWLQJ
WKH WHUPLQDWRU� 0DNH VXUH WKDW WKH SRZHU LV RII ZKHQ PDNLQJ VZLWFK VHWWLQJV�

6:�� 3LQV � WKURXJK � 7KH GLDJUDP EHORZ VKRZV 6:� DQG WKH IXQFWLRQV RI LWV SLQV� 7KH RXWSXW
KROG�VWRS DQG VWUREH F\FOH VHWWLQJV DUH GHVFULEHG EHORZ� EXW WKH ZRUG DOORFD�
WLRQ VHWWLQJV �SLQV � WKURXJK �� DUH GHVFULEHG LQ ��� 'DWD 7UDQVPLVVLRQ DQG
,�2 :RUG $OORFDWLRQ�

:RUG 6HWWLQJ
7KHVH WKUHH VZLWFKHV VHW WKH
ZRUGV DOORFDWHG WR WKH 37� (DFK
7HUPLQDO LV DOORFDWHG IRXU ZRUGV�

6WUREH &\FOH 6HWWLQJ
7KHVH WZR VZLWFKHV VHW WKH VWUREH F\FOH IRU GDWD
WUDQVPLWWHG IURP WKH 17��0 RU 17���0 WR WKH 3&�

2XWSXW +ROG�6WRS

21

� � � � ��

7KH IDFWRU\�VHW GHIDXOW VHWWLQJV
DUH VKRZQ DW WKH OHIW�

6:�� 3LQ � 3LQ � RI 6:� GHWHUPLQHV ZKHWKHU RXWSXWV KROG WKHLU SUHYLRXV VWDWXV RU JR
2)) ZKHQ WUDQVPLVVLRQ HUURUV RFFXU� 7UDQVPLVVLRQ HUURUV RFFXU IRU HUURUV LQ
GDWD RU QR GDWD VHQW IURP WKH 0DVWHU�

3LQ � 2SHUDWLRQ

2)) +ROGLQJ 0RGH� :KHQ WKHUH LV DQ HUURU LQ WUDQVPLVVLRQ� WKH RXWSXW
VWDWXV LPPHGLDWHO\ SULRU WR WKH HUURU LV UHWDLQHG�

21 6723 0RGH� $OO RXWSXWV WXUQV 2)) �ORZ� IRU WUDQVPLVVLRQ HUURUV�

6:�� 3LQV � DQG � 3LQV � DQG � RI 6:� DUH XVHG WR VHW WKH VWUREH F\FOH� DV VKRZQ LQ WKH IROORZ�
LQJ WDEOH� 7KH VWUREH VLJQDO �ELW �� RI '0 ZRUG Q��� LV XVHG WR V\QFKURQL]H
WKH WUDQVPLVVLRQ RI GDWD IURP WKH 37 WR WKH 3&�

:KHQ ZULWLQJ SURJUDPV WR UHFHLYH GDWD IURP WKH 3&� KDYH WKH 3& WDNH LQ
GDWD RQ WKH ULVLQJ HGJH RI WKH VWUREH VLJQDO�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���



��

7UDQVPLWWHG GDWD 8QGHILQHG 'DWD � 'DWD �

6WUREH

'DWD �

,I WKH VWUREH F\FOH LV VKRUWHU WKDQ WKH 3&·V VFDQ WLPH� WKH 3& PLJKW QRW LQSXW
GDWD WUDQVPLWWHG IURP WKH 37� %H VXUH WKDW WKH VWUREH F\FOH LV ORQJHU WKDQ WKH
3&·V VFDQ WLPH� 5HIHU WR ����� 37 6WDWXV )ODJV IRU PRUH GHWDLOV�

3LQ � 3LQ � 6WUREH F\FOH 6WUREH VLJQDO 21 WLPH

2)) 2)) ��� PV �� PV

2)) 21 ��� PV ��� PV

21 2)) ��� PV ��� PV

21 21 1RW XVHG�

6:� �7HUPLQDWRU 6HWWLQJ� 6ZLWFK � FRQQHFWV WHUPLQDWLRQ UHVLVWDQFH� &RQQHFW WKH WHUPLQDWLRQ UHVLVWDQFH
RQO\ RQ WKH ODVW 7HUPLQDO �17���0�57���� LQ OLQH IURP WKH 0DVWHU� �7XUQ WKLV
VZLWFK 2)) LI WKH 8QLW LV QRW DW WKH HQG RI WKH OLQH��

21

�))
6:� LV VHW WR 21 DW WKH IDFWRU\�

21 6HWV WKLV 8QLW DV WKH WHUPLQDWRU�

2)) 'RHV QRW VHW WKLV 8QLW DV WKH WHUPLQDWRU�

����� /(' ,QGLFDWRUV
6<60$& %86 +RVW ,QWHUIDFH 8QLWV KDYH WZR LQGLFDWRUV� DV VKRZQ EHORZ�
7KHVH LQGLFDWRUV VKRZ WKH VWDWXV RI WKH WUDQVPLVVLRQ SDWK�

1DPH &RORU 6WDWXV &RQWHQW

581 *UHHQ /LW /LW ZKHQ 37·V SRZHU LV RQ DQG WKH 8QLW LV RSHUDWLQJ�

1RW OLW� 1RW OLW ZKLOH RSHUDWLRQ LV VWRSSHG�

7�5
(55

5HG )ODVKLQJ )ODVKHV GXULQJ QRUPDO WUDQVPLVVLRQ�
(55

/LW /LW GXULQJ VWDQGE\ RU WUDQVPLVVLRQ HUURUV�

1RW OLW� 1RW OLW ZKHQ WKHUH LV D 37 HUURU�

��� &RQQHFWLRQ WR WKH 3&
&RQQHFWLRQV LQ WKH 6<60$& %86 :LUHG 5HPRWH ,�2 6\VWHP DUH PDGH ZLWK
56���� LQWHUIDFHV� 6ODYHV DUH ZLUHG LQ RUGHU IURP WKH 0DVWHU ZLWK WZLVWHG�
SDLU FDEOH� 7KH 6ODYH DW WKH HQG RI WKH OLQH LV VHW DV WKH WHUPLQDWRU�

����� &RQQHFWLRQV
&RQQHFW 5HPRWH ,�2 0DVWHU 8QLW� 5HPRWH ,�2 6ODYH 8QLWV� DQG WKH +RVW ,Q�
WHUIDFH 8QLWV ZLWK WZLVWHG�SDLU FDEOH�

&RQQHFWLRQ WR WKH 3& 6HFWLRQ ���



��

5HPRWH ,�2 0DVWHU 8QLW

3&
�&38 RU ([SDQVLRQ ,�2 5DFN�

7RWDO OHQJWK ��� P PD[
�WZLVWHG�SDLU FDEOH�

6<60$& %86 ,QWHUIDFH 8QLW
�7HUPLQDWLRQ VHW WR ´2))µ��

6<60$& %86 ,QWHUIDFH 8QLW
�7HUPLQDWLRQ VHW WR ´21µ��

:LULQJ 3URFHGXUH

�
ï

�
ï

7UDQVPLVVLRQ WHUPLQDO

��� : ��� :

6HW DV WHUPLQDWRU

1RW VHW DV WHUPLQDWRU

56����

5HPRWH ,�2 0DVWHU 8QLW 56����

�ï�

���

��� �ï�

���

�ï�

56����

�� �� ���� �� 8VH 9&7) WZR�ZLUH FDEOH �WRXJK YLQ\O FDEOH�� ���� ; �&� 7KH WRWDO FDEOH
OHQJWK PXVW QRW H[FHHG ��� P�

�� &RQQHFW 8QLWV LQ RUGHU IURP WKH 0DVWHU� ZLULQJ SRVLWLYH WHUPLQDOV WR SRVL�
WLYH� DQG QHJDWLYH WR QHJDWLYH� 1HYHU FRQQHFW PRUH WKDQ RQH 6ODYH GL�
UHFWO\ IURP WKH 0DVWHU RU EUDQFK RII IURP WKH OLQH�

�� 6HW WKH WHUPLQDWRU �6:�� 21 LQ WKH 6ODYH DW WKH HQG RI WKH OLQH� 6HW WKH
WHUPLQDWRU 2)) LQ DOO RWKHU 6ODYHV�

6<60$& %86 ,QWHUIDFH 8QLWV DUH VKLSSHG IURP WKH IDFWRU\ ZLWK 6:�
VHW WR 21� %H VXUH WKDW WKLV VZLWFK LV 2)) XQOHVV WKH 8QLW LV WKH ODVW LQ
OLQH� 5HIHU WR ����� 6ZLWFK 6HWWLQJV IRU GHWDLOV�

�� 7KH 6<60$& %86 WUDQVPLVVLRQ OLQHV FDQ EH LQVWDOOHG DORQJ ZLWK RUGL�
QDU\ ,�2 OLQHV DQG RUGLQDU\ SRZHU OLQHV� 'R QRW� KRZHYHU� OD\ WUDQVPLV�
VLRQ OLQHV LQ SDUDOOHO RU LQ SUR[LPLW\ WR OLQHV ZLWK KLJK YROWDJH RU FXUUHQW�

�� :KHQ FRQQHFWLQJ 6ODYH 5DFNV� EH FDUHIXO QRW WR XVH WKH VDPH ZRUG DG�
GUHVVHV IRU WKH 6ODYH 5DFNV DQG WKH 37V� 5HIHU WR ��� 'DWD 7UDQVPLV�
VLRQ DQG ,�2 :RUG $OORFDWLRQ IRU GHWDLOV�

�� 8VH FULPS WHUPLQDOV OLNH WKRVH VKRZQ EHORZ ZKHQ ZLULQJ�

&RQQHFWLRQ WR WKH 3& 6HFWLRQ ���
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HQWU\ WKDW KDV EHHQ GHVLJQDWHG XQGHU FRPPDQG FRGH �� (DFK QXPHUDO WDEOH
HQWU\ FRQWDLQV � GLJLWV� EXW RQO\ � GLJLWV FDQ EH WUDQVIHUUHG IURP WKH 3& WR WKH
37 DW D WLPH�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG� 'LJLW VHWWLQJ

� [ [ '

Q � � 1XPHULF GDWD

1 1 1 1

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

'LJLWV DUH GHVLJQDWHG E\ D ��GLJLW %&' QXPEHU �� WR ��� WKH �·V GLJLW LV GHVLJ�
QDWHG E\ �� WKH ��·V GLJLW E\ �� WKH ���·V GLJLW E\ �� HWF�� DV VKRZQ EHORZ�

7DEOH HQWU\ GLJLW � � � � � � � �

9DOXH ��� ��� ��� ��� ��� ��� ��� ���

7KH QXPHULF GDWD LV ZULWWHQ LQ ��GLJLW %&' ����� WR ������ 7KH GLJLW VHWWLQJ
´'µ VSHFLILHV WKH ILUVW GLJLW WR ZKLFK GDWD ZLOO EH ZULWWHQ� )RU H[DPSOH� VHW ' �
WR RYHUZULWH GLJLWV � WKURXJK �� VHW ' � WR RYHUZULWH GLJLWV � WKURXJK ��

,Q WKH IROORZLQJ H[DPSOH� WKH QXPEHU ´����µ LV ZULWWHQ WR GLJLWV � WKURXJK ��

&RPPDQG FRGH �
�ZULWHV SRVLWLYH GDWD� 'HVLJQDWHV GLJLW �

1HZ GDWD

1XPHUDO WDEOH HQWU\

8QFKDQJHG )LUVW GLJLW

� � � �

� � � �

:RUG Q

:RUG Q��

� � � � � � � �

; ; ; ; � � � �'DWD

:ULWLQJ 1HJDWLYH 1XPEHUV $ FRPPDQG FRGH RI � LV XVHG WR ZULWH D QHJDWLYH QXPEHU WR WKH QXPHUDO
WDEOH HQWU\ WKDW KDV EHHQ GHVLJQDWHG XQGHU FRPPDQG FRGH ��

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG� 'LJLW VHWWLQJ

� [ [ '

Q � � 1XPHULF GDWD

1 1 1 1

'HVLJQDWLQJ WKH 1XPHUDO
7DEOH (QWU\ 1XPEHU

3&�WR�37 &RPPDQGV 6HFWLRQ ���



��

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

1HJDWLYH QXPEHUV DUH ZULWWHQ LQ WKH VDPH ZD\ DV SRVLWLYH QXPEHUV �MXVW WKH
FRPPDQG FRGH LV GLIIHUHQW�� )RU GHWDLOV� UHIHU WR WKH SUHFHGLQJ H[SODQDWLRQ
XQGHU WKH KHDGLQJ:ULWLQJ 3RVLWLYH 1XPEHUV�

����� 6WULQJ 7DEOH 6HWWLQJV
7KHVH FRPPDQGV DUH XVHG WR ZULWH � ZRUG RI FKDUDFWHU VWULQJ GDWD WR WKH
VSHFLILHG VWULQJ WDEOH HQWU\� $ FRPPDQG FRGH RI � LV XVHG WR VSHFLI\ WKH WDEOH
HQWU\ DQG WKHQ D FRPPDQG FRGH RI � LV XVHG WR VSHFLI\ WKH VWULQJ ORFDWLRQ
DQG ZULWH WKH QHZ GDWD�

$ FRPPDQG FRGH RI � LV XVHG WR GHVLJQDWH WKH WDEOH HQWU\ WKDW LV WR EH ZULWWHQ
WR XVLQJ WKH QH[W VWULQJ ZULWH FRPPDQG �FRPPDQG FRGH ���

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6WULQJ WDEOH HQWU\ QXPEHU

� 1 1 1

6WULQJ WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG LQ � GLJLWV RI %&' ���� WR ��� IRU
WKH 17��0� DQG ��� WR ��� IRU WKH 17���0�� 7KH GHVLJQDWHG QXPEHU LV YDOLG
XQWLO DJDLQ GHVLJQDWHG ZLWK D FRPPDQG FRGH �� :KHQ SRZHU LV ILUVW WXUQHG
RQ� � LV VHW DV WKH GHIDXOW�

'DWD EH\RQG ZRUG Q LV LJQRUHG�

:ULWLQJ &KDUDFWHU 6WULQJ $ FRPPDQG FRGH RI � LV XVHG WR ZULWH � FKDUDFWHUV WR WKH VWULQJ WDEOH HQWU\
WKDW KDV EHHQ GHVLJQDWHG XQGHU FRPPDQG FRGH ��

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG
FRGH

1RW XVHG� &KDUDFWHU VWULQJ SRVLWLRQ

� [ ' '

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

&KDUDFWHU SRVLWLRQV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ��� WR �� IRU WKH
17���0� DQG �� WR �� IRU WKH 17��0�� 'HVLJQDWH WKH ILUVW FKDUDFWHU DV �� WKH
QH[W DV �� DQG VR RQ� 5HIHU WR WKH DSSHQGLFHV IRU FKDUDFWHU FRGHV�

&KDUDFWHU GDWD LV JLYHQ LQ $6&,, �KDOI�VL]H RU QRUPDO FKDUDFWHUV��

,I �� LV JLYHQ DV FKDUDFWHU GDWD� GDWD IURP WKDW SRLQW RQ ZLOO EH LJQRUHG�

([DPSOH� :ULWLQJ ´20521 3&µ WR 6WULQJ 7DEOH (QWU\ �

2UGHU :RUG 'DWD 0HDQLQJ

� Q
Q � �

����
[[[[

'HVLJQDWHV VWULQJ WDEOH QR� ��
1RW XVHG�

� Q
Q � �

�[��
�)�'

'HVLJQDWHV �VW SRVLWLRQ�
´20µ

� Q
Q � �

�[��
���)

'HVLJQDWHV �UG SRVLWLRQ�
´52µ

� Q
Q � �

�[��
�(��

'HVLJQDWHV �WK SRVLWLRQ�
´1 µ

� Q
Q � �

�[��
����

'HVLJQDWHG �WK SRVLWLRQ�
´3&µ

'HVLJQDWLQJ WKH 6WULQJ
7DEOH (QWU\ 1XPEHU

3&�WR�37 &RPPDQGV 6HFWLRQ ���



��

����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO

7ZR FRPPDQGV FDQ EH XVHG WR FRQWURO ODPSV DQG WRXFK VZLWFKHV� :LWK FRP�
PDQG FRGH �� DQ\ VLQJOH ODPS RU WRXFK VZLWFK ���� WR ���� FDQ EH VHW WR EH
RII� WR OLJKW� RU WR EOLQN� :LWK FRPPDQG FRGH �� WKH 21�2)) VWDWXV RI ��
ODPSV DQG WRXFK VZLWFKHV ���� WR ��� DQG ��� WR ���� FDQ EH VHW VLPXOWD�
QHRXVO\�

$Q\ VLQJOH ODPS RU WRXFK VZLWFK FDQ EH VHW WR EH RII� WR OLJKW� RU WR EOLQN E\
XVLQJ D FRPPDQG FRGH RI �� /DPS DQG WRXFK VZLWFK QXPEHUV DUH GHVLJQDWHG
E\ ��GLJLW %&' QXPEHUV �1� ��� WR �����

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH )XQFWLRQ FRGH 1RW XVHG�

� P [ [

Q � � 1RW XVHG� /DPS�VZLWFK QXPEHU

[ 1 1 1

1RWH 'DWD LQ WKH DUHDV PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

7KH IXQFWLRQ FRGH ´Pµ GHWHUPLQHV ZKHWKHU WKH GHVLJQDWHG ODPS RU WRXFK
VZLWFK ZLOO EH VHW WR RQ� RII� RU EOLQN� DV VKRZQ LQ WKH IROORZLQJ WDEOH� ,I P ��
DOO ODPSV DQG WRXFK VZLWFKHV ZLOO EH WXUQHG RII� &RGHV � WR � DUH LJQRUHG�

)XQFWLRQ FRGH �P� /DPS VWDWXV 7RXFK VZLWFK VWDWXV

� 2)) 2))

� 21 21

� %OLQNLQJ 21

� $OO 2)) $OO 2))

� WR � 1R HIIHFW 1R HIIHFW

1RWH /DPSV DQG WRXFK VZLWFKHV ��� WKURXJK ��� DQG ��� WKURXJK ��� ZLOO EOLQN LI
EOLQNLQJ LV VSHFLILHG ZKHQ VHWWLQJ WKH DWWULEXWHV�

7KH IROORZLQJ GLDJUDP VKRZV KRZ ORQJ WKH ODPSV DQG WRXFK VZLWFKHV DUH RQ
DQG RII ZKHQ EOLQNLQJ�

17��0

21

2))

����PV

����PV
����PV

����PV

����PV ����PV

17���0

21

2))

7R VWRS WKH EOLQNLQJ� VHQG DQRWKHU FRPPDQG ZLWK FRPPDQG FRGH � DQG P ��
7KH ODPS RU WRXFK VZLWFK ZLOO UHWDLQ LWV 21 RU EOLQNLQJ VWDWXV XQWLO D FRPPDQG
ZLWK FRPPDQG FRGH � DQG P � LV UHFHLYHG� HYHQ LI WKH GLVSOD\ LV VZLWFKHG�

)RU ODPSV DQG WRXFK VZLWFKHV ��� WR ��� DQG ��� WR ���� WKH GLVSOD\ DWWULE�
XWHV VHWWLQJ ZLOO RYHUULGH WKH IXQFWLRQ FRGH VHWWLQJ LQ WKH FRGH � FRPPDQG�

1XPHUDO VHWWLQJ
�&RPPDQG &RGH ��

3&�WR�37 &RPPDQGV 6HFWLRQ ���



��

7KH RSSRVLWH LV WUXH IRU QXPEHUV ��� WR ��� DQG ��� WR ���� DV VKRZQ LQ WKH
IROORZLQJ WDEOH�

/DPS
E

'LVSOD\
WW LE W

/DPS VWDWXVS
QXPEHU

S \
DWWULEXWHV

:LWK P � �21� :LWK P � �%OLQN� :LWK P � �2))�

��� WR ����
��� W ���

21 21 21 2))
��� WR ���

%OLQN %OLQN %OLQN 2))

��� WR ����
��� W ���

21 21 %OLQN 2))
��� WR ���

%OLQN 21 %OLQN 2))

7KH 21�2)) VWDWXV RI �� ODPSV DQG WRXFK VZLWFKHV ���� WR ��� DQG ��� WR
���� FDQ EH VHW VLPXOWDQHRXVO\� 7KHVH ODPSV DQG WRXFK VZLWFKHV FDQ DOVR EH
VHW WR EH RII RU WR OLJKW E\ XVLQJ WKH ODPS FRQWURO ELWV VKRZQ RQ WKH QH[W SDJH�

:KHQ WKH ELW IRU D ODPS�WRXFK VZLWFK QXPEHU LV WXUQHG 21� WKH FRUUHVSRQG�
LQJ ODPS�WRXFK VZLWFK LV OLW� :KHQ WKH ELW LV 2))� WKH ODPS�WRXFK VZLWFK LV
WXUQHG RII� 7R FDXVH D ODPS�WRXFK VZLWFK WR EOLQN� XVH WKH SURJUDP DW WKH 3&
WR WXUQ 21 DQG 2)) WKH ELW FRUUHVSRQGLQJ WR WKH ODPS�WRXFK VZLWFK \RX ZDQW
WR EOLQN�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH /DPS FRQWURO ELWV ���� WR ����

� 1 1 1

Q � � /DPS FRQWURO ELW ���� WR ����

1 1 1 1

7KH IROORZLQJ WDEOH VKRZV WKH FRUUHVSRQGHQFH EHWZHHQ ELWV LQ ZRUG Q DQG
ODPS�WRXFK VZLWFK QXPEHUV� �%LWV �� WR �� FRQWDLQ FRPPDQG FRGH ���

%LW �� �� �� �� �� �� �� �� �� �� �� ��

/DPS QXPEHU �� �� �� �� �� �� �� �� �� �� �� ��

7KH IROORZLQJ WDEOH VKRZV WKH FRUUHVSRQGHQFH EHWZHHQ ELWV LQ ZRUG Q�� DQG
ODPS�WRXFK VZLWFK QXPEHUV�

%LW �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

/DPS
QXPEHU

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

����� 6FUHHQ 1XPEHU 5HTXHVW
7KLV FRPPDQG �FRPPDQG FRGH $� LV XVHG WR GHWHUPLQH ZKLFK VFUHHQ QXP�
EHU LV FXUUHQWO\ EHLQJ GLVSOD\HG RQ WKH 37� 8SRQ UHFHSWLRQ WKLV FRPPDQG� WKH
37 WUDQVPLWV WKH VFUHHQ QXPEHU WR WKH KRVW ZLWK WKH ´VFUHHQ QXPEHU UHTXHVW
UHVSRQVHµ FRPPDQG� 5HIHU WR ����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW
IRU GHWDLOV�

7KLV FRPPDQG FRGH FDQ EH XVHG ZLWK WKH 17��0�605���( DQG
17���0�605���(9� RQO\�

7KHUH ZLOO QRW EH D UHVSRQVH IURP WKH 37 LI D V\VWHP PHQX �LQFOXGLQJ WKH
PDLQWHQDQFH PHQX� LV GLVSOD\HG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

$ [ [ [

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

%LW 6HWWLQJ
�&RPPDQG &RGH ��

3&�WR�37 &RPPDQGV 6HFWLRQ ���



��

����� 6\VWHP 6WDWXV &RQWURO
7KLV FRPPDQG �FRPPDQG FRGH '� LV XVHG WR FRQWURO WKH 37·V RSHUDWLQJ VWD�
WXV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

' [ [ [

Q � � 6WDWXV FRQWURO ELWV

1 1 [ [

1RWH 'DWD LQ WKH DUHDV PDUNHG ´[µ ZLOO EH LJQRUHG�

%LWV �� WKURXJK �� RI Q�� FRQWURO YDULRXV DVSHFWV RI 37 RSHUDWLRQ� DV VKRZQ
LQ WKH IROORZLQJ WDEOH�

%LW 21 2)) 1RWHV

�� WR �� 1RW XVHG� 1RW XVHG� ïïï

�� 5HG EDFNOLJKW :KLWH EDFNOLJKW 6HH QRWH ��

�� +LVWRU\ LQLWLDOL]DWLRQ 1RW XVHG� ïïï

�� ,QWHUPLWWHQW EX]]HU 21 ,QWHUPLWWHQW EX]]HU 2)) 6HH QRWH ��

�� &RQWLQXRXV EX]]HU 21 &RQWLQXRXV EX]]HU 2)) 6HH QRWH ��

�� $ODUP RXWSXW 21 $ODUP RXWSXW 2)) ïïï

�� %DFNOLJKW 21 %DFNOLJKW 2)) ïïï

1RWH �� 5HG�ZKLWH EDFNOLJKW VHOHFWLRQ LV YDOLG IRU WKH 17��0�'7����'1��� RQO\�

%LW �� VWDWXV %LW �� VWDWXV %DFNOLJKW

2)) 21 :KLWH

21 21 5HG

2)) RU 21 2)) %DFNOLJKW RII

�� $ FRQWLQXRXV EX]]HU ZLOO EH SURGXFHG LI ERWK LQWHUPLWWHQW EX]]HU DQG FRQ�
WLQXRXV EX]]HU DUH GHVLJQDWHG�

+LVWRU\ ,QLWLDOL]DWLRQ 7KH 37 FDQ VDYH DQG GLVSOD\ WKH RUGHU RU IUHTXHQF\ RI RFFXUUHQFH RI VFUHHQ
GLVSOD\V� 7KLV FRQWURO ELW LQLWLDOL]HV �FOHDUV� WKH GLVSOD\ KLVWRU\ WKDW KDV EHHQ
UHFRUGHG LQ WKH 37�

7KH GLVSOD\ KLVWRU\ GDWD FDQ DOVR EH FOHDUHG E\ VHOHFWLQJ ´,QLW� +LVWµ IURP WKH
37·V 0DLQWHQDQFH 0RGH 0HQX� 5HIHU WR WKH 37·V 2SHUDWLRQ 0DQXDO IRU GH�
WDLOV�

%X]]HU 2SHUDWLRQ 7KH LQWHUPLWWHQW EX]]HU VRXQGV DW ��� V LQWHUYDOV� ,W FDQ EH VWRSSHG E\ WXUQLQJ
RII ELW �� RI Q�� RU SUHVVLQJ WKH 37·V EX]]HU NH\� 7KH FRQWLQXRXV EX]]HU FDQ
EH VWRSSHG E\ WXUQLQJ RII ELW �� RI Q�� RU SUHVVLQJ WKH 37·V EX]]HU NH\�

$ODUP 2XWSXW 7KH $/0 287387 WHUPLQDO� ORFDWHG LQ WKH WHUPLQDO EORFN RQ WKH UHDU SDQHO RI
WKH 37� FDQ EH WXUQHG 21 DQG 2)) IURP WKH 3&�

%DFNOLJKW 2SHUDWLRQ 7KH EDFNOLJKW FDQ EH VHW WR WXUQ RII DXWRPDWLFDOO\ DIWHU �� PLQ� RU � KU� �RU UH�
PDLQ RQ LQGHILQLWHO\� IURP WKH 37·V 6\VWHP 0HQX� 5HIHU WR WKH 37·V 2SHUDWLRQ
0DQXDO IRU GHWDLOV�

7KH 37·V EDFNOLJKW FDQ EH WXUQHG RQ DQG RII IURP WKH 3& IUHHO\� UHJDUGOHVV RI
WKH VHWWLQJV RQ WKH 37 LWVHOI�

5HG�ZKLWH EDFNOLJKW VHOHFWLRQ LV YDOLG IRU WKH 17��0�'7����'1��� RQO\�

3&�WR�37 &RPPDQGV 6HFWLRQ ���



��

����� &RS\ 0HPRU\ 7DEOH (QWU\

7KLV FRPPDQG �FRPPDQG FRGH &� LV XVHG WR FRS\ WKH FRQWHQWV RI D PHPRU\
WDEOH HQWU\ �QXPHUDO RU VWULQJ� WR DQRWKHU HQWU\� 7KH FRQWHQWV RI WKH VRXUFH
WDEOH HQWU\ UHPDLQ XQFKDQJHG�

7KH QXPEHUV RI WKH VRXUFH DQG GHVWLQDWLRQ PHPRU\ WDEOH HQWULHV DUH VSHFL�
ILHG LQ ��GLJLW %&'� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 6WULQJ WDEOH HQWU\ QXP�
EHUV FDQ EH ��� WR ��� IRU WKH 17��0 RU ��� WR ��� IRU WKH 17���0� 1XPHU�
DO WDEOH HQWU\ QXPEHUV FDQ EH ��� WR ��� IRU WKH 17��0 RU ��� WR ��� IRU WKH
17���0�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6RXUFH WDEOH HQWU\ QXPEHU

& 1 1 1

Q � � 6XE�FRGH 'HVWLQDWLRQ WDEOH HQWU\ QXPEHU

P �� RU �� 1 1 1

7KH VXE�FRGH ´Pµ GHWHUPLQHV ZKHWKHU WKH WDEOH HQWU\ LV D VWULQJ RU QXPHUDO
WDEOH HQWU\� 6HW P � WR LQGLFDWH D VWULQJ WDEOH HQWU\� VHW P � WR LQGLFDWH D QX�
PHUDO WDEOH HQWU\� 7KH FRPPDQG ZLOO EH LJQRUHG LI P GRHV QRW HTXDO � RU ��

��� 37�WR�3& &RPPDQGV

����� ,�2 $OORFDWLRQV

2I WKH IRXU ZRUGV DOORFDWHG WR HDFK +RVW ,QWHUIDFH 8QLW� ZRUGV Q DQG Q�� DUH
XVHG IRU RXWSXW DQG Q�� DQG Q�� DUH XVHG IRU LQSXW� DV VKRZQ EHORZ� )RU
VZLWFK VHWWLQJ LQVWUXFWLRQV� UHIHU WR ��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV�
)RU GHWDLOV RQ 3& ZRUG DOORFDWLRQV� UHIHU WR ��� 'DWD 7UDQVPLVVLRQ DQG ,�2
:RUG $OORFDWLRQ�

����� &RPPDQG &RGHV

&RPPDQGV DUH DOO GHVLJQDWHG E\ ��GLJLW �� WR )� KH[DGHFLPDO QXPEHUV� 2WK�
HU GDWD VKRZQ LQ WKH ,�2 DOORFDWLRQ LV %&' �ELQDU\ FRGH GHFLPDO��

&RPPDQG FRGH )XQFWLRQ

� WR � 1RW XVHG�

� 1XPHUDO WDEOH VHWWLQJ �VHWWLQJ QXPHUDO WDEOH HQWU\ QXPEHU�

� 1XPHUDO HGLWLQJ LQSXW �ZULWLQJ SRVLWLYH QXPEHUV�

� 1XPHUDO HGLWLQJ LQSXW �ZULWLQJ QHJDWLYH QXPEHUV�

� WR � 1RW XVHG�

� 5HVSRQVH WR VFUHHQ QXPEHU UHTXHVW

� 7RXFK VZLWFK LQSXW �QXPHUDO VHWWLQJ�

$ 7RXFK VZLWFK LQSXW �ELW VHWWLQJ�

% )XQFWLRQ NH\ LQSXW �QXPHUDO VHWWLQJ�

& )XQFWLRQ NH\ LQSXW �ELW VHWWLQJ�

' WR ) 1RW XVHG�

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

����� 37 6WDWXV )ODJV
7KH 37 VWDWXV IODJV �ELWV �� WR �� RI ZRUG Q��� SURYLGH LQIRUPDWLRQ RQ WKH
RSHUDWLQJ VWDWXV RI WKH 37� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KLV GDWD LV WUDQV�
PLWWHG WR WKH 3& ZKHQ D 37�WR�3& FRPPDQG LV H[HFXWHG�

%LW 1DPH )XQFWLRQ

�� 6WUREH 6HWV WKH WLPLQJ IRU GDWD WUDQVPLVVLRQV IURP WKH 37 WR WKH 3&�
)RU GHWDLOV� VHH ����� 6ZLWFK 6HWWLQJV�
'DWD VKRXOG EH LQSXW WR ZRUGV Q�� DQG Q�� ZKHQ WKLV ELW JRHV
IURP 2)) WR 21�

�� %$7 /2: 21 ZKHQ WKH 37·V EDWWHU\ YROWDJH GURSV� 5HSODFH WKH EDWWHU\
ZLWKLQ � GD\V DIWHU WKLV ELW JRHV 21�

�� %86< 21 ZKHQ GDWD FDQQRW EH RXWSXW IURP WKH 3& WR WKH 37�

�� 37 581 21 ZKHQ WKH 37 LV LQ 581 PRGH�

$OORZ WKH IROORZLQJ DPRXQW RI WLPH ZKHQ XVLQJ WKH %86< IODJ WR FRQWURO WUDQV�
PLVVLRQV� �757  ��� PV � �Q � ��� PV�� ZKHUH Q LV WKH WRWDO QXPEHU RI ,�2
ZRUGV RQ RWKHU 6ODYHV��

3& VFDQ WLPH � �1XPEHU RI 37V � � PV� � 757

����� 1XPHUDO 7DEOH (GLWLQJ
7KHVH FRPPDQGV DUH XVHG WR WUDQVPLW QXPHUDO WDEOH GDWD WR WKH 3&� &RP�
PDQG FRGH � LV XVHG WR VSHFLI\ WKH WDEOH HQWU\ DQG WKHQ D FRPPDQG FRGH RI
� �IRU SRVLWLYH QXPEHUV� RU D FRPPDQG FRGH RI � �IRU QHJDWLYH QXPEHUV� LV
XVHG WR ZULWH WKH QHZ GDWD WR WKH VSHFLILHG HQWU\�

7KH QXPHUDO WDEOH GDWD LV LQSXW DW WKH 37 XVLQJ WRXFK NH\V RU IXQFWLRQ NH\V
ZKLOH WKH QXPHUDO VHWWLQJ VFUHHQ LV EHLQJ GLVSOD\HG� :KHQ WKH GDWD LV VHW DW
WKH 37 DQG WKH UHWXUQ NH\ LV SUHVVHG� WKHQ WKH QXPHUDO WDEOH HQWU\ QXPEHU
DQG QXPHULF GDWD DUH WUDQVPLWWHG WR Q�� DQG Q�� LQ WKH 3&�

,Q WKH IROORZLQJ H[DPSOH� ������ LV WUDQVPLWWHG WR D QXPHUDO WDEOH HQWU\�

(QWHU QXPHULF GDWD RQ 37·V NH\V

'HVLJQDWH QXPHUDO WDEOH HQWU\
QXPEHU

7UDQVPLW WKH ILUVW � GLJLWV

3UHVV ������ DQG WKH UHWXUQ NH\�

�37 WR 3&�

'LVSOD\ QXPHUDO VHWWLQJ VFUHHQ

�37 WR 3&�

7UDQVPLW WKH ODVW � GLJLWV �37 WR 3&�

Q�� &RPPDQG FRGH �

Q�� 1XPHUDO WDEOH HQWU\ QXPEHU

Q�� &RPPDQG FRGH � �RU ��

Q�� QXPHULF GDWD� ����

Q�� &RPPDQG FRGH � �RU ��

Q�� QXPHULF GDWD� ����

(DFK FRPPDQG DQG LWV DFFRPSDQ\LQJ GDWD ZLOO EH WUDQVPLWWHG RQ WKH ULVLQJ
HGJH RI WKH VWUREH VLJQDO�

7UDQVPLWWHG GDWD 8QGHILQHG 7DEOH HQWU\ QXPEHU 'DWD� ����

6WUREH

'DWD� ���� 8QGHILQHG

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

8S WR � GLJLWV RI QXPHULF GDWD FDQ EH WUDQVPLWWHG DW RQH WLPH� VR LI � RU PRUH
GLJLWV RI GDWD DUH EHLQJ WUDQVPLWWHG WKH\ PXVW EH GLYLGHG LQWR WZR SDUWV�

$ FRPPDQG FRGH RI � LV XVHG WR GHVLJQDWH WKH HQWU\ QXPEHU LQ WKH QXPHUDO
WDEOH SURYLGHG LQ WKH QH[W LQSXW FRPPDQG �FRPPDQG FRGH � RU ���

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" � � �

Q � � 1RW XVHG� 7DEOH HQWU\ QXPEHU ���GLJLW %&'�

� 1 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�

1XPHUDO WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG LQ � GLJLWV RI %&' ���� WR ���
IRU WKH 17��0� DQG ��� WR ��� IRU WKH 17���0��

:ULWLQJ 3RVLWLYH 1XPEHUV $ FRPPDQG FRGH RI � LV XVHG WR WUDQVPLW SRVLWLYH QXPEHUV WR WKH WDEOH HQWU\
LQ WKH 3& GHVLJQDWHG LQ WKH ODVW FRPPDQG FRGH � WUDQVPLVVLRQ�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG� 'LJLW VHWWLQJ

" � � '

Q � � 1XPHULF GDWD

1 1 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�

'LJLWV DUH GHVLJQDWHG E\ D ��GLJLW %&' QXPEHU �� WR ��� WKH �·V GLJLW LV GHVLJ�
QDWHG E\ �� WKH ��·V GLJLW E\ �� WKH ���·V GLJLW E\ �� HWF�� DV VKRZQ EHORZ�

7DEOH HQWU\ GLJLW � � � � � � � �

9DOXH ��� ��� ��� ��� ��� ��� ��� ���

7KH QXPHULF GDWD LV ZULWWHQ LQ ��GLJLW %&' ����� WR ������ 7KH GLJLW VHWWLQJ
´'µ VSHFLILHV WKH ILUVW GLJLW WR ZKLFK GDWD ZLOO EH ZULWWHQ� )RU H[DPSOH� VHW ' �
WR RYHUZULWH GLJLWV � WKURXJK �� VHW ' � WR RYHUZULWH GLJLWV � WKURXJK ��

1RWH ,I WKH QXPHULF GDWD UDQJH KDV EHHQ VHW WR � GLJLWV RU OHVV ZLWK WKH 6XSSRUW
7RRO� ' FDQQRW EH VHW WR ��

:ULWLQJ 1HJDWLYH 1XPEHUV $ FRPPDQG FRGH RI � LV XVHG WR WUDQVPLW QHJDWLYH QXPEHUV WR WKH WDEOH HQWU\
LQ WKH 3& GHVLJQDWHG LQ WKH ODVW FRPPDQG FRGH � WUDQVPLVVLRQ�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG� 'LJLW VHWWLQJ

" � � '

Q � � 1XPHULF GDWD

1 1 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�

1HJDWLYH QXPEHUV DUH ZULWWHQ LQ WKH VDPH ZD\ DV SRVLWLYH QXPEHUV �MXVW WKH
FRPPDQG FRGH LV GLIIHUHQW�� )RU GHWDLOV� UHIHU WR WKH SUHFHGLQJ H[SODQDWLRQ
XQGHU WKH KHDGLQJ:ULWLQJ 3RVLWLYH 1XPEHUV�

����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW
:KHQ D ´VFUHHQ QXPEHU UHTXHVWµ FRPPDQG �FRPPDQG FRGH $� LV UHFHLYHG
IURP WKH 3&� WKH 37 XVHV WKLV FRPPDQG �FRPPDQG FRGH �� WR WUDQVPLW WKH

'HVLJQDWLQJ WKH 1XPHUDO
7DEOH (QWU\ 1XPEHU

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

QXPEHU RI WKH VFUHHQ EHLQJ GLVSOD\HG EDFN WR WKH 3&� 7KLV FRPPDQG XVHV D
´VWDQG DORQHµ IXQFWLRQ DQG ZLOO DXWRPDWLFDOO\ WUDQVPLW WKH VFUHHQ QXPEHU
HYHQ ZKHQ WKH VFUHHQ ZDV VZLWFKHG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG

" � [ [

Q � � 6FUHHQ QXPEHU

1 1 1 1

1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV�
�� 5HIHU WR ����� 6FUHHQ 1XPEHU 5HTXHVW IRU GHWDLOV RQ WKDW FRPPDQG�

����� 7RXFK 6ZLWFK ,QSXW

,I WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR GLVDEOH WKH ´%LW ,QSXWµ VHWWLQJ LQ WKH
VFUHHQ DWWULEXWHV� WKLV FRPPDQG LV DXWRPDWLFDOO\ WUDQVPLWWHG WR WKH 3& ZKHQ
D WRXFK VZLWFK LV LQSXW GXULQJ RSHUDWLRQ�

7KH WRXFK VZLWFK QXPEHU ZLOO EH WUDQVPLWWHG WR WKH 3& ZKHQ WKH VWDWXV
FKDQJHV IURP 2)) WR 21� 7KHUH ZLOO EH QR WUDQVPLVVLRQ ZKHQ WKH VWDWXV
FKDQJHV IURP 21 WR 2))� �,Q RWKHU ZRUGV� WKH FRPPDQG LV LVVXHG RQO\ ZKHQ
D WRXFK VZLWFK LV SUHVVHG� DQG WKHUH LV QR LQGLFDWLRQ RI ZKHQ LW LV UHOHDVHG��

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" � [ [

Q � � 1RW XVHG� 7RXFK VZLWFK QXPEHU

[ 1 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�
'DWD LQ WKH DUHDV PDUNHG E\ [ ZLOO EH LJQRUHG�

7RXFK VZLWFK QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ���� WR �����

,I WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR HQDEOH WKH ´%LW ,QSXWµ VHWWLQJ DQG WKH
LQSXWV KDYH EHHQ VHW IRU WRXFK VZLWFKHV LQ WKH VFUHHQ DWWULEXWHV� WKLV FRP�
PDQG LV DXWRPDWLFDOO\ WUDQVPLWWHG WR WKH 3& ZKHQ D WRXFK VZLWFK LV LQSXW GXU�
LQJ RSHUDWLRQ�

8QOLNH WKH QXPHUDO LQSXW �FRPPDQG FRGH ��� WKLV FRPPDQG FDQ LQGLFDWH WKH
LQSXW RI VHYHUDO VZLWFK QXPEHUV DQG GLVWLQJXLVK 21�2)) VWDWXV� EXW RQO\
WRXFK VZLWFK QXPEHUV �� WR �� DQG �� WR �� DUH LQGLFDWHG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 7RXFK VZLWFK VWDWXV

" $ � WR ) � WR )

Q � � 7RXFK VZLWFK VWDWXV

� WR ) � WR ) � WR ) � WR )

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�
'DWD LQ WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

$Q LQSXW ZLOO RFFXU ZKHQHYHU WKHUH LV D FKDQJH LQ WKH VWDWXV RI WKH WRXFK
VZLWFK�

1XPHUDO ,QSXW
�&RPPDQG &RGH ��

%LW ,QSXW
�&RPPDQG &RGH $�

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

7KH IROORZLQJ WDEOHV VKRZ WKH FRUUHVSRQGHQFH EHWZHHQ WRXFK VZLWFK QXP�
EHUV DQG WKH ELWV LQ ZRUGV Q�� DQG Q��� 7KH FRUUHVSRQGLQJ ELW ZLOO EH WXUQHG
21 ZKHQ WKH WRXFK VZLWFK LV LQSXW�

%LWV LQ ZRUG Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

7RXFK VZLWFK QXPEHUV 37 VWDWXV IODJV &RPPDQG FRGH $ �� �� �� �� �� �� �� ��

%LWV LQ ZRUG Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

7RXFK VZLWFK QXPEHUV �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

����� )XQFWLRQ .H\ ,QSXW

,I WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR GLVDEOH WKH ´%LW ,QSXWµ VHWWLQJ LQ WKH
VFUHHQ DWWULEXWHV� WKLV FRPPDQG LV DXWRPDWLFDOO\ WUDQVPLWWHG WR WKH 3& ZKHQ
D IXQFWLRQ NH\ LV LQSXW GXULQJ RSHUDWLRQ�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" % [ [

Q � � 1RW XVHG� )XQFWLRQ NH\ QXPEHU

[ [ 1 1

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV� 'DWD LQ
WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

7KH IXQFWLRQ NH\ QXPEHU ZLOO EH WUDQVPLWWHG WR WKH 3& RQH WLPH LQ ��GLJLW
%&' ZKHQ WKH VWDWXV FKDQJHV IURP 2)) WR 21� 7KHUH ZLOO EH QR WUDQVPLV�
VLRQ ZKHQ WKH VWDWXV FKDQJHV IURP 21 WR 2))� 8VH ELW LQSXW LQGLFDWLRQ �FRP�
PDQG FRGH &� EHORZ� ZKHQ FKDQJHV IURP 21 WR 2)) PXVW EH GHWHFWHG�

7KHUH ZLOO EH QR LQGLFDWLRQ ZKHQ PRUH WKDQ RQH NH\ LV SUHVVHG�

7KH IXQFWLRQ NH\ QXPEHUV WKDW ZLOO EH WUDQVPLWWHG GHSHQG RQ WKH 37 PRGHO
DQG 8QLW LQVWDOOHG� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

37 PRGHO 8QLW LQVWDOOHG )XQFWLRQ NH\ QXPEHUV

17���0�')��� ïïï �� WKURXJK ��

17��0�'1����'1����
17���0�'1���

���NH\ )XQFWLRQ .H\ 8QLW �� WKURXJK ��

,I WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR HQDEOH WKH ´%LW ,QSXWµ VHWWLQJ DQG WKH
LQSXWV KDYH EHHQ VHW IRU IXQFWLRQ NH\V LQ WKH VFUHHQ DWWULEXWHV� WKLV FRPPDQG
LV DXWRPDWLFDOO\ WUDQVPLWWHG WR WKH 3& ZKHQ D IXQFWLRQ NH\ LV LQSXW �RU D LQSXW
JRHV RII� GXULQJ RSHUDWLRQ�

8QOLNH WKH QXPHUDO LQSXW �FRPPDQG FRGH %�� WKLV FRPPDQG FDQ LQGLFDWH WKH
VLPXOWDQHRXV LQSXW RI VHYHUDO IXQFWLRQ NH\V DQG GLVWLQJXLVK 21�2)) VWDWXV�
EXW RQO\ IXQFWLRQ NH\ QXPEHUV �� WR �� DUH LQGLFDWHG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH )XQFWLRQ NH\ VWDWXV

" & � WR ) � WR )

Q � � )XQFWLRQ NH\ VWDWXV

� WR ) � WR ) � WR ) � WR )

1RWH 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�
'DWD LQ WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

1XPHUDO ,QSXW
�&RPPDQG &RGH %�

%LW ,QSXW
�&RPPDQG &RGH &�

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

7KH IROORZLQJ WDEOHV VKRZ WKH FRUUHVSRQGHQFH EHWZHHQ IXQFWLRQ NH\ QXP�
EHUV DQG WKH ELWV LQ ZRUGV Q�� DQG Q��� 7KH FRUUHVSRQGLQJ ELW ZLOO EH WXUQHG
21 ZKHQ WKH IXQFWLRQ NH\ LV LQSXW�

%LWV LQ ZRUG Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

)XQFWLRQ NH\ QXPEHUV 37 VWDWXV IODJV &RPPDQG FRGH & �� �� �� �� �� �� �� ��

%LWV LQ ZRUG Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

)XQFWLRQ NH\ QXPEHUV �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

��� 6\VWHP 6WDUWXS

����� 3UHOLPLQDU\ 3URFHGXUHV
7KH IROORZLQJ IORZFKDUW VKRZV WKH SURFHGXUHV WR EH SHUIRUPHG EHIRUH V\VWHP
VWDUWXS� VXFK DV ZULWLQJ VFUHHQ GDWD ZLWK WKH 6XSSRUW 7RRO� WUDQVIHUULQJ LW WR
WKH 37� DQG ZULWLQJ WKH 3& SURJUDP� ,W LV UHFRPPHQGHG WR SHUIRUP WKHVH SUR�
FHGXUHV DV VKRZQ LQ WKH IORZFKDUW�

&RQQHFW WR WKH
6<60$& %86 6\VWHP�

7XUQ RQ WKH 37�

6HH ��� &RQQHFWLRQ WR WKH
3&�

6HH ����� &KHFNLQJ WKH 6HW�
WLQJV�

7XUQ RQ WKH V\VWHP�

&KHFN WKH VHWWLQJV RI WKH
6<60$& %86 ,QWHUIDFH 8QLW�

:ULWH 3& SURJUDP�
5HIHU WR WKH 3&·V
2SHUDWLRQ 0DQXDO�

:ULWH VFUHHQ GDWD� WUDQVIHU WR 37�
5HIHU WR WKH 6XSSRUW 7RRO·V
2SHUDWLRQ 0DQXDO�

6HW VZLWFKHV RQ
6<60$& %86 ,QWHUIDFH 8QLW�

,QVWDOO WKH
6<60$& %86 ,QWHUIDFH 8QLW�

6HH ��� ,QVWDOOLQJ DQG 5H�
PRYLQJ 8QLWV�

6HH ����� 6ZLWFK 6HWWLQJV�

&KHFN FRPPXQLFDWLRQV� 6HH ����� &RPPXQLFDWLRQV
&KHFN�

6\VWHP 6WDUWXS 6HFWLRQ ���



��

����� 6<60$& %86 5HPRWH ,�2 6\VWHP 6WDUWXS
7KH IROORZLQJ IORZFKDUWV VKRZ WKH SURFHGXUH WR EH SHUIRUPHG ZKHQ ILUVW VWDUW�
LQJ XS WKH V\VWHP DQG IRU QRUPDO RSHUDWLRQ� 5HIHU WR WKH 6<60$& %86 5H�
PRWH ,�2 6\VWHP 0DQXDO IRU GHWDLOV�

7XUQ RQ DOO 6ODYHV�

7XUQ RQ WKH 0DVWHUV�

9HULI\ WKH ,�2 WDEOH

&UHDWH WKH ,�2 WDEOH�

6WDUW RSHUDWLRQ ZLWK WKH 3& LQ
021,725�581 PRGH�

3URFHGXUH IRU LQLWLDO RSHUDWLRQ

7XUQ RQ DOO 6ODYHV�

7XUQ RQ WKH 0DVWHUV�

3URFHGXUH IRU QRUPDO RSHUDWLRQ

����� &KHFNLQJ WKH 6HWWLQJV
7KH 6<60$& %86 ,QWHUIDFH 8QLW·V VHWWLQJV FDQ EH FKHFNHG RQ WKH 37·V
VFUHHQ IURP WKH 37·V 6\VWHP 0HQX� )ROORZ WKH SURFHGXUH OLVWHG EHORZ WR
FKHFN WKH VHWWLQJV�

'LVSOD\ WKH 6\VWHP 0HQX� 3UHVV WKH %X]]HU� 8S $UURZ� DQG
'RZQ $UURZ .H\V�

6HOHFW 0DLQWHQDQFH 0RGH�

3UHVV WKH 'RZQ $UURZ .H\�

,QVWDOO WKH
6<60$& %86 ,QWHUIDFH 8QLW�

'LVSOD\ WKH 6<60$& %86
,QWHUIDFH 8QLW·V VHWWLQJV�

,QVWDOO WKH 6<60$& %86 ,QWHUIDFH
8QLW RQ WKH 37�

7XUQ RQ WKH 37�

6HOHFW 37 6HWWLQJV�

7KH 6<60$& %86 ,QWHUIDFH 8QLW·V
FXUUHQW VHWWLQJV VKRXOG EH GLVSOD\HG�
&KHFN WKDW WKH VHWWLQJV DUH FRUUHFW�

1RWH 7R UHWXUQ WR 581 PRGH� SUHVV WKH %X]]HU .H\� 8S $UURZ .H\� DQG 'RZQ $U�
URZ .H\ VLPXOWDQHRXVO\�

6\VWHP 6WDUWXS 6HFWLRQ ���



��

����� &RPPXQLFDWLRQV &KHFN
&RPPXQLFDWLRQV EHWZHHQ WKH 37 DQG 3& FDQ EH FKHFNHG IURP WKH 37·V 6\V�
WHP 0HQX�

'LVSOD\ WKH 6\VWHP 0HQX� 3UHVV WKH %X]]HU� 8S $UURZ� DQG
'RZQ $UURZ .H\V�

6HOHFW 0DLQWHQDQFH 0RGH�

:LUH DOO 8QLWV LQ WKH 6<60$&
%86 5HPRWH ,�2 6\VWHP

7XUQ RQ WKH 3& DQG 37�

6HOHFW ,�2 &KHFN�

7XUQ RQ RWKHU 8QLWV� VXFK DV RWKHU
6ODYHV� WKDW DUH FRQQHFWHG�

6HOHFW &RPP� &KHFN

6HOHFW +RVW ,�)�

6HOHFW ´,Q �+RVW ï! 37�µ 6HOHFW ´2XW �37 ï! +RVW�µ

6<60$& %86 ,QWHUIDFH ,QSXW &KHFN 6<60$& %86 ,QWHUIDFH 2XWSXW &KHFN

,QSXWV WKDW DUH 21 DUH LQGLFDWHG E\ LQYHUWHG GLVSOD\V�

6 < 0 & % 6 , )� & K H F N$ 86 S X W, Q
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� � � � � �
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$V WKH 8S DQG 'RZQ $UURZ .H\V DUH XVHG WR PRYH WKH UHYHUVH YLGHR GLVSOD\
ORFDWLRQ� WKH FRUUHVSRQGLQJ ELWV LQ ZRUGV Q�� DQG Q�� ZLOO EH WXUQHG RQ RQH
DW D WLPH�

6<60$& %86 ,QWHUIDFH
,QSXW &KHFN

6<60$& %86 ,QWHUIDFH
2XWSXW &KHFN

6\VWHP 6WDUWXS 6HFWLRQ ���
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7KH 8S $UURZ .H\ ZLOO PRYH WKH SRVLWLRQ XSZDUG WKURXJK WKH ELWV LQ Q�� DQG
Q��� DQG WKH 'RZQ $UURZ .H\ ZLOO PRYH WKH SRVLWLRQ GRZQZDUG WKURXJK WKH
ELWV LQ Q�� DQG Q���

6 < 0 & % 6 , )� & K H F N$ 86 S X W2 X W
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�� �� �� �� �� �� � �

� � � � � � � �
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1RWH ,Q WKH RXWSXW FKHFN VFUHHQ� :G Q UHIHUV WR Q�� DQG :G Q�� UHIHUV WR Q���

��� 7UDQVIHU 7LPH
7KH WLPH UHTXLUHG IRU FRPPXQLFDWLRQV LQ D 6<60$& %86 :LUHG 5HPRWH ,�2
6\VWHP LQFOXGHV SURJUDP H[HFXWLRQ LQ WKH 3& DQG SURFHVVLQJ LQ WKH 37� 7KH
V\VWHP·V RSHUDWLRQ FDQ EH DIIHFWHG E\ WKH WLPLQJ RI SURJUDP H[HFXWLRQ DQG
FRPPXQLFDWLRQ ZLWK 6ODYHV�

7KLV VHFWLRQ H[SODLQV KRZ WR FDOFXODWH WKH PLQLPXP DQG PD[LPXP ,�2 UH�
VSRQVH WLPHV� L�H�� WKH WLPH IURP ZKHQ D 37 WRXFK VZLWFK RU IXQFWLRQ NH\ LV
SUHVVHG XQWLO WKH QHZ 37 VFUHHQ LV GLVSOD\HG� 7HUPV XVHG LQ WKLV VHFWLRQ DUH
GHILQHG EHORZ�

&\FOH 7LPH $OVR FDOOHG WKH VFDQ WLPH LQ &�VHULHV 3&V� WKH F\FOH WLPH LV WKH WLPH UHTXLUHG
WR FRPSOHWH RQH F\FOH RI &38 SURFHVVLQJ� 7KH PDLQ &38 SURFHVVHV DUH
KDUGZDUH FKHFNV� SURJUDP H[HFXWLRQ� DQG ,�2 UHIUHVKLQJ�

2QH F\FOH

,�2 UHIUHVKLQJ

3URJUDP H[HFXWLRQ

+DUGZDUH FKHFNV

,�2 5HIUHVKLQJ ,�2 UHIUHVKLQJ LV WKH &38 SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO
GHYLFHV VR WKDW LW DJUHHV ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQ PHPRU\ DQG RI
XSGDWLQJ LQSXW ELWV LQ PHPRU\ VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV
IURP H[WHUQDO GHYLFHV�

,QSXW 21 'HOD\ 7KLV LV WKH WRWDO WLPH IURP WKH SRLQW ZKHQ WKH 37·V WRXFK VZLWFK RU IXQFWLRQ
NH\ LV SUHVVHG XQWLO WKH 6<60$& %86 ,QWHUIDFH 8QLW LV FDSDEOH RI WUDQVPLW�
WLQJ� �$SSUR[LPDWHO\ ��� PV��

2XWSXW 21 'HOD\ 7KLV LV WKH WRWDO WLPH IURP WKH SRLQW ZKHQ WKH 37 UHFHLYHV D FRPPDQG XQWLO LW
LV H[HFXWHG� )RU D VFUHHQ FKDQJH FRPPDQG� WKLV LV WKH WLPH XQWLO WKH VFUHHQ
FKDQJH LV FRPSOHWHG� 7KH RXWSXW 21 GHOD\ GHSHQGV XSRQ WKH LQIRUPDWLRQ
EHLQJ GLVSOD\HG� EXW XVH ��� PV DV D WDUJHW YDOXH�

0DVWHU 7UDQVIHU 7LPH �750� 7KLV LV WKH WRWDO WLPH UHTXLUHG IRU D 0DVWHU WR FRPPXQLFDWH ZLWK DOO RI WKH
6ODYHV FRQQHFWHG WR LW �6ODYH 8QLWV DQG 5DFNV�� 7KLV WLPH GHSHQGV RQ WKH
QXPEHU RI 6ODYHV DQG WKH QXPEHU RI ,�2 ZRUGV RQ WKRVH 6ODYHV�

7UDQVIHU 7LPH 6HFWLRQ ���



��

����� &���+ ([DPSOH
,Q WKH &���+� SURJUDP H[HFXWLRQ LV V\QFKURQL]HG ZLWK WKH 0DVWHU·V WUDQVIHU
SURFHVVLQJ� 7KH 0DVWHU·V WUDQVIHU SURFHVVLQJ LV VWDUWHG DIWHU WKH &38·V ,�2
UHIUHVKLQJ DQG 5HPRWH ,�2 UHIUHVKLQJ DUH FRPSOHWHG�

7KHVH HTXDWLRQV DSSO\ ZKHQ WKH VFDQ WLPH LV ORQJHU WKDQ PDVWHU WUDQVIHU
WLPH �750�� 7KH YDOXHV LQ WKH IROORZLQJ WDEOH DUH XVHG LQ WKH FDOFXODWLRQV�

,WHP 7LPH

&���+ VFDQ WLPH �� PV

,QSXW 21 GHOD\ ��� PV

2XWSXW 21 GHOD\ ��� PV

0DVWHU WUDQVIHU WLPH � PV

3URJUDPPLQJ ([DPSOH ,Q WKH IROORZLQJ SURJUDP VHFWLRQ� WRXFK VZLWFK ��� LV SUHVVHG DQG VFUHHQ
QXPEHU ��� LV GLVSOD\HG�

029����

�����

���

7RXFK VZLWFK

0LQ� ,�2 5HVSRQVH 7LPH 0LQLPXP ,�2 UHVSRQVH WLPH
 LQSXW 21 GHOD\ � �VFDQ WLPH � �� � 750 � RXWSXW 21 GHOD\
 ��� PV � �� PV � � �� PV � ��� PV  ��� PV

0D[� ,�2 5HVSRQVH 7LPH 0D[LPXP ,�2 UHVSRQVH WLPH
 LQSXW 21 GHOD\ � �VFDQ WLPH � �� � 750 � RXWSXW 21 GHOD\
 ��� PV � �� PV � � �� PV � ��� PV  ��� PV

����� &��� ([DPSOH
,Q WKH &��� 5HPRWH ,�2 6\VWHP� SURJUDP H[HFXWLRQ LV QRW V\QFKURQL]HG ZLWK
WKH 0DVWHU·V WUDQVIHU SURFHVVLQJ� VR WKHUH LV D � VFDQ RIIVHW EHWZHHQ ,�2 UH�
IUHVKLQJ DQG WKH 0DVWHU·V WUDQVIHU SURFHVVLQJ� 7KH 0DVWHU·V WUDQVIHU SURFHV�
VLQJ WLPH DOVR YDULHV ZLWK WKH QXPEHU RI 6ODYHV DQG WKH QXPEHU RI ,�2 ZRUGV
RQ WKRVH 6ODYHV� VR WKH WRWDO GLIIHUHQFH EHWZHHQ WKH PLQLPXP DQG PD[LPXP
,�2 UHVSRQVH WLPHV LV RQH VFDQ SOXV WKH 0DVWHU·V WUDQVIHU SURFHVVLQJ WLPH�

7KHVH HTXDWLRQV DSSO\ ZKHQ WKH VFDQ WLPH LV ORQJHU WKDQ PDVWHU WUDQVIHU
WLPH �750�� 7KH YDOXHV LQ WKH IROORZLQJ WDEOH DUH XVHG LQ WKH FDOFXODWLRQV�

,WHP 7LPH

&��� VFDQ WLPH �� PV

,QSXW 21 GHOD\ ��� PV

2XWSXW 21 GHOD\ ��� PV

0DVWHU WUDQVIHU WLPH �750� � PV

6<60$& %86 ,QWHUIDFH 8QLW WUDQVIHU WLPH �777� � PV SHU 8QLW

3URJUDPPLQJ ([DPSOH ,Q WKH IROORZLQJ SURJUDP VHFWLRQ� WRXFK VZLWFK ��� LV SUHVVHG DQG VFUHHQ
QXPEHU ��� LV GLVSOD\HG�

029����

�����

���

7RXFK VZLWFK �����

7UDQVIHU 7LPH 6HFWLRQ ���



��

0LQ� ,�2 5HVSRQVH 7LPH 0LQLPXP ,�2 UHVSRQVH WLPH
 LQSXW 21 GHOD\ � VFDQ WLPH � 750 � RXWSXW 21 GHOD\
 ��� PV � �� PV �� PV � ��� PV  ��� PV

0D[� ,�2 5HVSRQVH 7LPH 0D[LPXP ,�2 UHVSRQVH WLPH
 LQSXW 21 GHOD\ � �VFDQ WLPH � �� � 750 � � � 777 � RXWSXW 21 GHOD\
 ��� PV � �� PV � � �� PV � � � � PV � ��� PV  ��� PV

1RWH 777  6<60$& %86 ,QWHUIDFH 8QLW WUDQVIHU WLPH

7UDQVPLVVLRQ (UURUV 7KH DERYH FDOFXODWLRQV DSSO\ WR FDVHV ZKHUH WKHUH LV QR UHPRWH ,�2 HUURUV
�LQFOXGLQJ SRZHU IDLOXUH�� ,I D UHPRWH ,�2 HUURU RFFXUV� WKH WRWDO WUDQVIHU WLPH
ZLOO EH H[WHQGHG E\ DSSUR[LPDWHO\ � PV IRU HDFK +RVW ,QWHUIDFH 8QLW� GXH WR
WKH UHWU\ SURFHVVLQJ�

����� &����+�&����+ ([DPSOH
,Q WKH &����+�&����+ 3&V� WKHUH DUH � &38V� 2QH H[HFXWHV WKH SURJUDP
DQG WKH RWKHU FRQWUROV WKH 0DVWHU·V WUDQVIHU SURFHVVLQJ� 7KHVH � &38V DUH
V\QFKURQL]HG� VR WKH UHTXLUHG SURFHVVLQJ WLPH LV � VFDQ ORQJHU WKDQ LW LV LQ
WKH &����

7KHVH HTXDWLRQV DSSO\ ZKHQ WKH VFDQ WLPH LV ORQJHU WKDQ PDVWHU WUDQVIHU
WLPH �750�� 7KH YDOXHV LQ WKH IROORZLQJ WDEOH DUH XVHG LQ WKH FDOFXODWLRQV�

,WHP 7LPH

&����+�&����+ VFDQ WLPH �� PV

,QSXW 21 GHOD\ ��� PV

2XWSXW 21 GHOD\ ��� PV

0DVWHU WUDQVIHU WLPH �750� � PV

6<60$& %86 ,QWHUIDFH 8QLW WUDQVIHU WLPH �777� � PV SHU 8QLW

0LQ� ,�2 5HVSRQVH 7LPH 0LQLPXP ,�2 UHVSRQVH WLPH
 LQSXW 21 GHOD\ � �VFDQ WLPH � �� � 750 � RXWSXW 21 GHOD\
 ��� PV � �� PV � � �� PV � ��� PV  ��� PV

0D[� ,�2 5HVSRQVH 7LPH 0D[LPXP ,�2 UHVSRQVH WLPH
 LQSXW 21 GHOD\ � �VFDQ WLPH � �� � 750 � � � 777 � RXWSXW 21 GHOD\
 ��� PV � �� PV � � �� PV � � � � PV � ��� PV  ��� PV

1RWH 777  6<60$& %86 ,QWHUIDFH 8QLW WUDQVIHU WLPH

��� &RPPXQLFDWLRQV (UURUV
,I D FRPPXQLFDWLRQV HUURU RFFXUV� WKH KRVW HUURU VFUHHQ ZLOO EH GLVSOD\HG RQ
WKH 37·V VFUHHQ�

+RVW (UURU

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���



��

'HSHQGLQJ RQ WKH HUURU� KRZHYHU� HUURU VFUHHQV PLJKW QRW EH GLVSOD\HG LI SLQ
� RI 6:� RQ WKH 37 LV 2))�

����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV

$XWRPDWLF 5HVHW :KHQ SLQ � RI 6:� RQ WKH 37 LV 2))� FRPPXQLFDWLRQ HUURUV DUH UHVHW DXWR�
PDWLFDOO\�

7KH IROORZLQJ WDEOH VKRZV WKH LQWHUQDO SURFHVVLQJ WKDW ZLOO EH H[HFXWHG ZKHQ
D FRPPXQLFDWLRQV HUURU �EXIIHU RYHUIORZ� RFFXUV�

6:� SLQ �
WWL

,QWHUQDO 37 SURFHVV 5HPHG\S
VHWWLQJ

&RPPDQG H[HFXWLRQ" (UURU
GLVSOD\"

%X]]HU
VRXQG"

&RQWLQXHG RSHUDWLRQ"

\

21 7KH FRPPDQG WKDW FDXVHG
WKH EXIIHU RYHUIORZ ZLOO QRW
EH H[HFXWHG�

<HV <HV 6XEVHTXHQW FRPPDQGV
ZLOO QRW EH H[HFXWHG�

3UHVV WKH %X]]HU .H\ RU
5HWXUQ .H\ WR UHWXUQ WR
581 PRGH� �6HH QRWH��

2)) 1R 1R 6XEVHTXHQW FRPPDQGV
ZLOO EH H[HFXWHG�

�6HH QRWH��

1RWH :KHQ HUURUV VXFK DV WKLV RFFXU� FKHFN ZKHWKHU WKH 37 LV %86< RU QRW DQG
FKDQJH WKH SURJUDP VR WKDW WKH FRPPDQG FDQ EH WUDQVPLWWHG�

,QLWLDOL]DWLRQ (UURUV 7KH IROORZLQJ WDEOH VKRZV HUURUV WKDW RFFXU DW WKH VWDUW RI RSHUDWLRQ�

3URJUDPPLQJ
& O GL O

0DVWHU /('V ,�) 8QLW /('V (UURU DQG SRVVLEOH FRUUHFWLRQJ J
&RQVROH GLVSOD\

7�5
(55

7(67
2.

(1' 56
&+.

/,1(
(55

581 7�5
(55

&38 ZDLWLQJ )ODVKLQJ 1RW OLW /LW 1RW OLW 1RW OLW /LW 1R WHUPLQDWRU LV GHVLJQDWHG�

'HVLJQDWH WKH 8QLW IXUWKHVW IURP WKH 0DVWHU
DV WKH WHUPLQDWRU�

7KH WUDQVPLVVLRQ OLQH LV LQWHUUXSWHG RU HUUR�
QHRXVO\ ZLUHG�

&RUUHFWO\ ZLUH WKH WUDQVPLVVLRQ OLQH�

7KH WRWDO QXPEHU RI SRLQWV RQ 6ODYHV FRQ�
QHFWHG WR WKH 0DVWHU H[FHHGV WKH PD[L�
PXP OLPLW�

5HGXFH WKH QXPEHU RI SRLQWV WR DQ DFFHSW�
DEOH OHYHO�

1RW OLW 7KH SRZHU LV RXW IRU WKH 8QLW GHVLJQDWHG DV
WKH WHUPLQDWRU�

7XUQ RQ WKH SRZHU�

)ODVKLQJ 1RW OLW )ODVKLQJ 1RW OLW 1RW OLW /LW 0RUH WKDQ RQH WHUPLQDWRU LV GHVLJQDWHG�

'HVLJQDWH RQO\ WKH 8QLW IXUWKHVW IURP WKH
0DVWHU DV WKH WHUPLQDWRU�

/LW 1RW OLW 1RW OLW /LW 1RW OLW /LW 7KH WUDQVPLVVLRQ OLQH LV VKRUW�FLUFXLWHG�

&RUUHFWO\ ZLUH WKH WUDQVPLVVLRQ OLQH�

&38 ZDLWLQJ
5HPRWH ,�2 HUURU

)ODVK�
LQJ�/LW

1RW OLW 1RW OLW 1RW OLW 1RW OLW /LW 7KH VDPH ZRUG LV VHW IRU D 6ODYH�

6HW WKH ZRUGV ZLWK QR RYHUODSSLQJ�

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���



��

3URJUDPPLQJ
&RQVROH GLVSOD\

(UURU DQG SRVVLEOH FRUUHFWLRQ,�) 8QLW /('V0DVWHU /('V3URJUDPPLQJ
&RQVROH GLVSOD\ 7�5

(55
581/,1(

(55
(1' 56
&+.

7(67
2.

7�5
(55

5HPRWH ,�2 HUURU
,�2 YHULILFDWLRQ HUURU

1RW OLW 1RW OLW 1RW OLW 1RW OLW 1RW OLW /LW 7KH 0DVWHU LV PDOIXQFWLRQLQJ�

5HSODFH WKH 0DVWHU�

,�2 YHULILFDWLRQ HUURU 1RW OLW 1RW OLW 1RW OLW 1RW OLW 1RW OLW /LW 1R ,�2 WDEOH LV FUHDWHG �QRW QHFHVVDU\ LQ
WKH &���+� RU WKH ,�2 WDEOH LV ZURQJ� )RU
VHYHUDO VHFRQGV WKH 0DVWHU·V 7�5 (55 LQ�
GLFDWRU IODVKHV DQG WKH (1' 56 &+. LQGL�
FDWRU VWD\V OLW� WKHQ DOO LQGLFDWRUV JR RXW�

9HULI\ WKH ,�2 WDEOHV DW WKH 3&� ,I WKHUH LV
QR SUREOHP� WKHQ FUHDWH DQ ,�2 WDEOH� ,I WKH
,�2 WDEOH YHULILFDWLRQ PDWFKHV� WKHQ FKHFN
WKH 6ODYHV RWKHU WKDQ WKH WHUPLQDWRU�

2SHUDWLQJ (UURUV 7KH IROORZLQJ WDEOH VKRZV HUURUV WKDW FDQ RFFXU GXULQJ RSHUDWLRQ�

3URJUDPPLQJ
& O GL O

0DVWHU /('V ,�) 8QLW /('V (UURU DQG SRVVLEOH FRUUHFWLRQJ J
&RQVROH GLVSOD\

7�5
(55

7(67
2.

(1' 56
&+.

/,1(
(55

581 7�5
(55

5HPRWH ,�2 HUURU /LW 1RW OLW /LW 1RW OLW 1RW OLW /LW 7KH WUDQVPLVVLRQ OLQH LV LQWHUUXSWHG RU HUUR�
QHRXVO\ ZLUHG�

&RUUHFWO\ ZLUH WKH WUDQVPLVVLRQ OLQH�

/LW 1RW OLW ��� /LW 1RW OLW /LW 7KH WUDQVPLVVLRQ OLQH LV VKRUW�FLUFXLWHG�

&RUUHFWO\ ZLUH WKH WUDQVPLVVLRQ OLQH�

/LW 1RW OLW 1RW OLW 1RW OLW 1RW OLW 1RW OLW 7KH ,�) 8QLW LV PDOIXQFWLRQLQJ�

5HSODFH WKH ,�) 8QLW�

1RW OLW 1RW OLW 1RW OLW 1RW OLW 1RW OLW /LW 7KH 0DVWHU LV PDOIXQFWLRQLQJ�

5HSODFH WKH 0DVWHU�

/LW ��� ��� 1RW OLW 1RW OLW 1RW OLW 7KH 37·V SRZHU LV RXW�

7XUQ WKH SRZHU RQ DJDLQ DW WKH ,�) 8QLW�

,�2 YHULILFDWLRQ HUURU )ODVKLQJ 1RW OLW 1RW OLW 1RW OLW 1RW OLW ��� ,�) 8QLWV KDYH EHHQ UHPRYHG DQG DGGHG RU
ZRUG VHWWLQJV IRU WKH 3& DQG WKH ,�) 8QLW
RYHUODS�

9HULI\ WKH ,�2 WDEOH DW WKH 3&� DQG UHVHW LW�

1RWH �� $ �ï� PDUN LQGLFDWHV WKDW WKH VWDWXV RI WKH LQGLFDWRU PDNHV QR GLIIHUHQFH�
�� ,I D PDOIXQFWLRQ RFFXUV ZKLFK LV QRW FRYHUHG LQ WKLV WDEOH� FKHFN WKH 37·V

RSHUDWLRQ E\ FRQQHFWLQJ LW WR WKH 0DVWHU DORQH �WKURXJK D 6<60$& %86
,QWHUIDFH 8QLW��

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���



��

����� 7URXEOHVKRRWLQJ
:LWK VRPH HUURUV� WKH 8QLW·V VWDWXV FDQQRW EH FKHFNHG ZLWK WKH 37·V PDLQWH�
QDQFH PRGH� 7KH IROORZLQJ WDEOH SURYLGHV SRVVLEOH FDXVHV DQG SRVVLEOH UHP�
HGLHV IRU WKHVH HUURUV�

6\PSWRP 3UREDEOH FDXVH 3RVVLEOH UHPHG\

1R GLVSOD\ RQ VFUHHQ :DLWLQJ IRU FRPPDQG IURP 3& RU
WKHUH LV QR VFUHHQ GDWD�

,VVXH D FRPPDQG IURP WKH 3&� 5HFRUG VFUHHQ GDWD
ZLWK 6XSSRUW 7RRO�

6FUHHQ QXPEHU � LV EHLQJ GLV�
SOD\HG�

7KHUH LV QR HUURU� 'LVSOD\ D VFUHHQ WKDW KDV VFUHHQ
GDWD�

&DQQRW WUDQVPLW IURP
6<60$& %86 ,QWHUIDFH 8QLW

7KH WLPLQJ VLJQDO IRU WUDQVPLVVLRQ
ZLWK WKH ,QWHUIDFH 8QLW KDV QRW
EHHQ GHWHFWHG�

&KHFN WKH VZLWFK VHWWLQJV DQG WKH ,QWHUIDFH 8QLW·V
VWUREH WLPH�

&KHFN FRPPXQLFDWLRQV LQ PDLQWHQDQFH PRGH�

'LVSOD\ LQGLFDWHV QR 6<6�
0$& %86 ,QWHUIDFH 8QLW

,QWHUIDFH 8QLW LV QRW FRQQHFWHG� &RQQHFW 6<60$& %86 ,QWHUIDFH 8QLW�

7KH 37·V ´581 /('µ LV QRW OLW
GXULQJ RSHUDWLRQ DQG WKH
EX]]HU VRXQGV FRQWLQXRXVO\�

37 LV UXQQLQJ XQFRQWUROOHG RU H[�
WHUQDO QRLVH LV DIIHFWLQJ 37�

,QVWDOO WKH FRQQHFWLQJ FDEOHV DZD\ IURP KLJK YROWDJH
OLQHV RU HTXLSPHQW WKDW JHQHUDWHV QRLVH� $OVR LQVWDOO
QRLVH ILOWHUV LQ SRZHU VXSSO\ OLQHV�\

6\VWHP 520 LQVWDOOHG LQFRUUHFWO\� ,QVWDOO WKH 6\VWHP 520 FRUUHFWO\ DQG EH VXUH WKDW LW
LV IDVWHQHG VHFXUHO\�

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���



��

6(&7,21 �
&���+ ,QWHUIDFH 8QLW

7KLV VHFWLRQ FRYHUV WKH KDUGZDUH DQG FRPPDQGV IRU WKH 17��0�/%����9� DQG 17���0�/%��� &���+ ,QWHUIDFH 8QLWV�
([FHSW ZKHUH D GLVWLQFWLRQ QHHGV WR EH PDGH� ERWK RI WKHVH 8QLWV ZLOO EH UHIHUUHG WR VLPSO\ DV WKH �&���+� ,QWHUIDFH 8QLWV�

��� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )HDWXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 520 DQG &RPSDWLEOH 37V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUIDFH 8QLW 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 37 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWRU 6KDSH DQG &RQQHFWLRQ 0HWKRG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ 37 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3UHFDXWLRQV ZKHQ 7XUQLQJ 3RZHU 2Q RU 2II ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� '0:RUG $OORFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3&�WR�37 &RPPXQLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 37�WR�3& &RPPXQLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO DQG 6WULQJ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3&�WR�37 &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUFKDQJLQJ 6<60$& :$< DQG &���+ 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � �
����� 'HVLJQDWHG 6FUHHQ 'LVSOD\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 7DEOH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WULQJ 7DEOH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWLQJ &KDUDFWHU 6WULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6FUHHQ 1XPEHU 5HTXHVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RS\ 0HPRU\ 7DEOH (QWU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 6WDWXV &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 37�WR�3& &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUFKDQJLQJ 6<60$& :$< DQG &���+ 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � �
����� 37 6WDWXV )ODJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7RXFK 6ZLWFK ,QSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQ .H\ ,QSXW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 7DEOH (GLWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RPPXQLFDWLRQV &KHFN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQ WR 0LQL +�W\SH 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8QLW 1XPEHU 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6\VWHP 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� )HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ

����� )HDWXUHV

7KH &���+ ,QWHUIDFH 8QLWV �17���0�/%���� DUH XVHG WR HQDEOH WKH 37 WR FRP�
PXQLFDWH ZLWK &���+ DQG 0LQL +�W\SH 3&V� 7KH LQWHUIDFH FRQQHFWLRQ FDQ EH
PDGH VLPSO\ E\ FRQQHFWLQJ WKH ,QWHUIDFH 8QLW WR D &38 5DFN�

1RWH 5HIHU WR ��� &RQQHFWLRQ WR0LQL +�W\SH 3&V IRU GHWDLOV RQ XVLQJ WKH &���+ ,QWHU�
IDFH 8QLWV ZLWK 0LQL +�W\SH 3&V�

&���+ ,QWHUIDFH 8QLWV DUH FODVVLILHG DV &���+ 6SHFLDO ,�2 8QLWV� EXW KDYH WKH
IXQFWLRQV RI DQ ([SDQVLRQ ,�2 5DFN DV ZHOO DV WKRVH RI D 6SHFLDO ,�2 8QLW� &RP�
PXQLFDWLRQVZLWK WKH&���+ DUH FDUULHG RXW WKURXJK WKH 3&·V'0$UHD� VR D VSH�
FLDO FRPPXQLFDWLRQV VXE�SURJUDP LV QRW UHTXLUHG�

7KH IROORZLQJ GLDJUDP VKRZV WKH EUHDNGRZQ RI WKH ,QWHUIDFH 8QLW·V IXQFWLRQV�

&���+ ,QWHUIDFH 8QLW

([SDQVLRQ ,�2
5DFN

6SHFLDO ,�2
8QLW

,�2 FRQWURO 6FUHHQ FRQWURO

&���+ ,QWHUIDFH 8QLWV KDYH WKH IROORZLQJ OLPLWDWLRQV�

�� �� ���� �� &���+ ,QWHUIDFH 8QLWV FDQQRW EH FRQQHFWHG WR D 5HPRWH ,�2 6ODYH 5DFN�

�� &���+ ,QWHUIDFH 8QLWV FDQQRW EH XVHG ZLWK WKH &���+�&38����� &38V�

�� 5HIHU WR ��� &RQQHFWLRQ WR 0LQL +�W\SH 3&V ZKHQ FRQQHFWLQJ WKH &��+�
&��+� &��+� RU &��+�

����� 6\VWHP 520 DQG &RPSDWLEOH 37V

6\VWHP 520 �VROG VHSDUDWHO\� LV UHTXLUHG ZKHQ XVLQJ DQ 17���0�/%���
&���+ ,QWHUIDFH 8QLW� 7KH IROORZLQJ WDEOH VKRZV WKH UHTXLUHG 6\VWHP 520 DV
ZHOO DV WKH 37V WKDW DUH FRPSDWLEOH ZLWK WKH 17���0�/%����

7KH 37 ZLOO QRW RSHUDWH SURSHUO\ LI FRPELQDWLRQV RWKHU WKDQ WKH RQHV VKRZQ EH�
ORZ DUH XVHG�

&���+ ,QWHUIDFH 8QLW &RPSDWLEOH 37V 5HTXLUHG 6\VWHP 520

17���0�/%��� 17��0�'7����9��
17��0�'1����9�

17��0�605���(

17��0�'7����
17��0�'1���

17���0�'7��������
17���0�')����
17���0�'1���

17���0�605���(9�

)HDWXUHV DQG 6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

����� 6\VWHP &RQILJXUDWLRQ
&RQQHFW WKH &���+ ,QWHUIDFH 8QLW WR D &38 5DFN RU ([SDQVLRQ ,�2 5DFN XVLQJ
DQ ,�2 &RQQHFWLQJ &DEOH VXFK DV WKH &���+�&1���� 7KH ,QWHUIDFH 8QLW DQG
5DFN PXVW EH FRQQHFWHG ��WR��� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&38 5DFN

([SDQVLRQ ,�2 5DFN

&���+ ,�2 &RQQHFWLQJ &DEOH

��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV
����� &RPSRQHQWV

7KH IROORZLQJ GLDJUDP VKRZV WKH PDMRU FRPSRQHQWV RI WKH ,QWHUIDFH 8QLW WKDW
DUH XVHG GXULQJ RSHUDWLRQ�

0DLQ &RQQHFWRU
&RQQHFWV WR WKH 37�

6ZLWFK &RYHU
6ZLWFKHV 6:�� 6:�� DQG 6:�
DUH EHQHDWK WKLV FRYHU�

+RVW ,QWHUIDFH &RQQHFWRU
&RQQHFWV WR WKH &38 5DFN RU ([SDQVLRQ ,�2
5DFN WKURXJK DQ ,�2 &RQQHFWLQJ &DEOH�

����� ,QWHUIDFH 8QLW 6ZLWFK 6HWWLQJV
',3 VZLWFKHV 6:� DQG 6:� DUH ORFDWHG XQGHU WKH EDFN SDQHO FRYHU� DORQJ ZLWK
URWDU\ VZLWFK 6:�� 7KH WZR ',3 VZLWFKHV DUH IRU VHWWLQJV VXFK DV WKH ILUVW ZRUG
DOORFDWHG WR WKH ,QWHUIDFH8QLW� DQG WKH URWDU\ VZLWFK LV IRU VHWWLQJ WKH XQLW QXPEHU�

1RWH 5HIHU WR ��� &RQQHFWLRQ WR0LQL +�W\SH 3&V IRU GHWDLOV RQ XVLQJ WKH &���+ ,QWHU�
IDFH 8QLWV ZLWK 0LQL +�W\SH 3&V�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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8QLW 1XPEHU �6:�� %HFDXVH WKH ,QWHUIDFH 8QLW IXQFWLRQV DV D 6SHFLDO ,�2 8QLW� LW PXVW EH DVVLJQHG D
XQLW QXPEHU� :KHQ VHWWLQJ WKH XQLW QXPEHU ZLWK 6:�� EH FDUHIXO QRW WR VHW D
QXPEHU WKDQ KDV DOUHDG\ EHHQ VHW IRU DQRWKHU 6SHFLDO ,�2 8QLW�

7KH IDFWRU\�VHW GHIDXOW
VHWWLQJ LV VKRZQ DW WKH
ULJKW�

�
�

�

�

�
�

�

�

�

�

:KHQ WKH XQLW QXPEHU KDV EHHQ VHW� WKH 6SHFLDO ,�2 8QLW ZLOO EH DOORFDWHG WKH
FRUUHVSRQGLQJ ZRUGV LQ &���+ PHPRU\� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KH
ZRUGV ZKLFK DUH DOORFDWHG WR WKH ,QWHUIDFH 8QLW� KRZHYHU� DUH QRW XVHG EHFDXVH
,QWHUIDFH 8QLW SURFHVVLQJ LV KDQGOHG LQ WKH '0 DUHD� 7KH ZRUGV DOORFDWHG WR WKH
,QWHUIDFH 8QLW DV D 6SHFLDO ,�2 8QLW FDQ WKHUHIRUH EH XVHG DV ZRUN ELWV�ZRUGV�

8QLW :RUGV

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

6HWWLQJ )LUVW :RUG DQG 0HPRU\ 7DEOH $UHDV

21

6:�

� � � � � � � �

7KH IDFWRU\�VHW GHIDXOW
VHWWLQJV DUH VKRZQ DW
WKH OHIW�

1XPEHU RI 6WULQJ 7DEOH (QWULHV

1XPEHU RI 1XPHUDO 7DEOH (QWULHV

)LUVW :RUG

21

6:�

� � � �

6HW WR 2))�

0HPRU\ 7DEOH ,QLWLDOL]DWLRQ

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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)LUVW :RUG �6:�� $OO GDWD WUDQVIHUV EHWZHHQ WKH &���+ ,QWHUIDFH 8QLW DQG WKH &���+ 3& DUH H[�
HFXWHG XVLQJ WKH &���+·V '0 DUHD� 7KH ILUVW ZRUG LQ WKH '0 DUHD LV VHW ZLWK
6:�� 7KH &RPPDQG DUHD� WKH %LW ,QIRUPDWLRQ DUHD� DQG WKH 0HPRU\ 7DEOH DUHD
DUH DOO DOORFDWHG DXWRPDWLFDOO\ IURP WKDW ILUVW ZRUG RQZDUGV� )RU GHWDLOV RQ GDWD
PHPRU\ DUUDQJHPHQW� UHIHU WR ��� '0 :RUG $OORFDWLRQ�

3LQ � 3LQ � 3LQ � 3LQ � )LUVW ZRUG

2)) 2)) 2)) 2)) '0 ����

21 2)) 2)) 2)) '0 ����

2)) 21 2)) 2)) '0 ����

21 21 2)) 2)) '0 ����

2)) 2)) 21 2)) '0 ����

21 2)) 21 2)) '0 ����

2)) 21 21 2)) '0 ����

21 21 21 2)) '0 ����

2)) 2)) 2)) 21 '0 ����

21 2)) 2)) 21 '0 ����

2)) 21 2)) 21 '0 ����

21 21 2)) 21 '0 ����

2)) 2)) 21 21 '0 ����

21 2)) 21 21 '0 ����

2)) 21 21 21 '0 ����

21 21 21 21 &DQQRW EH VHW�

7KH 0HPRU\ 7DEOH DUHD IRU WKH &���+ ,QWHUIDFH 8QLW LV DOORFDWHG LQ WKH
&���+ '0 DUHD� MXVW DV IRU WKH 6<60$& :$< ,QWHUIDFH 8QLWV
�17���0�/.����� 8VH SLQV � DQG � RI 6:� WR VHW WKH QXPEHU RI QXPHUDO
WDEOH HQWULHV WR �� ��� ��� RU ���� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ � 3LQ � 1R� RI HQWULHV (QWU\ QXPEHUV

2)) 2)) � ïïï

21 2)) �� �� WR ��

2)) 21 �� �� WR ��

21 21 ��� �� WR ���

(DFK QXPHUDO WDEOH HQWU\ LV VWRUHG LQ WZR '0 ZRUGV� DQG QXPHUDO WDEOH HQWULHV
DUH DOORFDWHG LQ RUGHU EHJLQQLQJ ZLWK WDEOH QR� ����

1RWH ,Q WKH 17���0�/.���� ��� QXPHUDO WDEOH HQWU\ QXPEHUV ���� WR ���� FDQ EH
XVHG� EXW RQO\ ��� ���� WR ���� FDQ EH VWRUHG LQ WKH &���+·V '0 $UHD�

7KH VWULQJ WDEOH LV VHW LQ WKH '0 $UHD IROORZLQJ WKH QXPHUDO WDEOH� 8VH SLQV �
DQG � RI 6:� WR VHW WKH QXPEHU RI VWULQJ WDEOH HQWULHV WR �� �� ��� RU ��� DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ � 3LQ � 1R� RI HQWULHV (QWU\ QXPEHUV

2)) 2)) � ïïï

21 2)) � �� WR ��

2)) 21 �� �� WR ��

21 21 �� �� WR ��

(DFK VWULQJ WDEOH HQWU\ LV DOORFDWHG �� '0 ZRUGV� 6LQFH WKH VWULQJ WDEOH IROORZV
WKH QXPHUDO WDEOH� WKH ILUVW '0 ZRUG DOORFDWHG WR WKH VWULQJ WDEOH GHSHQGV RQ WKH

6HWWLQJ WKH 1XPEHU RI
1XPHUDO 7DEOH (QWULHV

6HWWLQJ WKH 1XPEHU RI
6WULQJ 7DEOH (QWULHV

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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VL]H RI WKH QXPHUDO WDEOH VHW ZLWK SLQV � DQG �� 5HIHU WR ��� '0:RUG $OORFDWLRQ
IRU GHWDLOV RQ WKH DOORFDWLRQ RI '0 ZRUGV WR WKH VWULQJ WDEOH�

1RWH �� ,Q WKH 17���0�/.���� ��� VWULQJ WDEOH HQWU\ QXPEHUV ���� WR ���� FDQ EH
XVHG� EXW RQO\ �� ��� WR ��� FDQ EH VWRUHG LQ WKH &���+·V '0 $UHD�

�� :KHQ D &���+�&38���( LV XVHG DV WKH &38� '0 ���� WKURXJK '0 ����
DUH UHVHUYHG IRU V\VWHP XVH DQG FDQQRW EH XVHG IRU WKH VWULQJ WDEOH�

3LQ � RI 6:� GHWHUPLQHV ZKHWKHU WKH LQLWLDO PHPRU\ WDEOH YDOXHV DUH WDNHQ IURP
WKH 37 �VHW IURP WKH 6XSSRUW 7RRO� RU WKH WKH 3&·V '0 $UHD�

)RU H[DPSOH� SLQ � ZRXOG EH WXUQHG 2)) �'0 $UHD YDOXH� ZKHQ GLVSOD\LQJ
WKH SURGXFWLRQ TXDQWLW\ QXPEHU RQ WKH 37·V VFUHHQ� VR WKH SUHYLRXV SURGXF�
WLRQ TXDQWLW\ ZRXOG EH GLVSOD\HG� 3LQ � ZRXOG EH WXUQHG 21 �YDOXH VHW IURP
6XSSRUW 7RRO� WR GLVSOD\ WKH LQLWLDO YDOXH�

3LQ � 0HPRU\ WDEOH LQLWLDO YDOXH

2)) ,QLWLDO YDOXHV IURP 37 �VHW E\ WKH 6XSSRUW 7RRO�

21 ,QLWLDO YDOXHV IURP 3&·V '0 $UHD

����� 37 6ZLWFK 6HWWLQJV
3LQ � RI ',3 VZLWFK 6:� RQ WKH 37 GHWHUPLQHV ZKHWKHU RU QRW WKH 37 ZLOO DXWR�
PDWLFDOO\ UHVHW ZKHQ D FRPPXQLFDWLRQV HUURU RFFXUV�

21

6:�

� � � � � � � �

7KH VHWWLQJV VKRZQ RQ WKH OHIW
DUH WKH IDFWRU\�VHW GHIDXOWV�

37 VHWWLQJV

$XWRPDWLF UHVHW VHWWLQJ

6:� SLQ 6WDWXV )XQFWLRQ

� 21 1R DXWRPDWLF UHVHW

2)) $XWRPDWLF UHVHW�

:KHQ D FRPPXQLFDWLRQV HUURU RFFXUV� DQ HUURU PHVVDJH ZLOO
QRW EH GLVSOD\HG DQG WKH 37 ZLOO DXWRPDWLFDOO\ UHWXUQ WR 581
PRGH�

� WR � ��� 5HIHU WR WKH 37·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKHVH 37
VHWWLQJV�

1RWH 5HIHU WR ����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV IRU PRUH GHWDLOV RQ DXWRPDWLF
UHVHW DIWHU D FRPPXQLFDWLRQV HUURU�

����� &RQQHFWRU 6KDSH DQG &RQQHFWLRQ 0HWKRG
&RQQHFWRU 6KDSH 7KH FRQQHFWRU IRU WKH ,QWHUIDFH 8QLW KDV WKH VDPH VKDSH DV WKH FRQQHFWRUV IRU

WKH &���+ &38 5DFN DQG ([SDQVLRQ ,�2 5DFN�

,QWHUIDFH FRQQHFWRU

&RQQHFWLRQ 0HWKRG :KHQ FRQQHFWLQJ WKH &���+ ,QWHUIDFH 8QLW WR D &���+3&� XVH &���+ ,�2 FRQ�
QHFWLQJ FDEOH WR FRQQHFW WKH 8QLW GLUHFWO\ WR WKH &38 5DFN RU ([SDQVLRQ ,�2

0HPRU\ 7DEOH ,QLWLDOL]DWLRQ
�6:��

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���



��

5DFN FRQQHFWRUV� <RX FDQ FRQQHFW WKH &���+ ,QWHUIDFH 8QLW WR D VLQJOH &38
5DFN DQG D([SDQVLRQ ,�25DFN� DV VKRZQ LQ WKH LOOXVWUDWLRQ EHORZ� ,I \RX XVH WZR
([SDQVLRQ ,�2 5DFNV� KRZHYHU� \RX FDQQRW FRQQHFW D &���+ ,QWHUIDFH 8QLW�

7KH &���+ ,QWHUIDFH 8QLW KDV RQO\ RQH LQWHUIDFH FRQQHFWRU� DQG WKHUHIRUH FDQ�
QRW EH FRQQHFWHG EHWZHHQ D &38 5DFN DQG DQ ([SDQVLRQ ,�2 5DFN� ,W PXVW EH
FRQQHFWHG DV WKH ODVW 5DFN LQ WKH 3& 6\VWHP� ,Q DGGLWLRQ� WKH &���+ ,QWHUIDFH
8QLW FDQQRW EH FRQQHFWHG WR D 6ODYH 5DFN�
7KH PD[LPXP WRWDO FDEOH OHQJWK LV �� PHWHUV�

12 12 <(6

&38 5DFN &38 5DFN &38 5DFN

([SDQVLRQ ,�2 5DFN ([SDQVLRQ ,�2 5DFN

([SDQVLRQ ,�2 5DFN ([SDQVLRQ ,�2 5DFN

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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8VH WKH ,�2 &RQQHFWLQJ &DEOHV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KHPD[LPXP WRWDO
OHQJWK IRU DOO ,�2 &RQQHFWLQJ &DEOHV LQ WKH V\VWHP LV �� P� %H VXUH WR LQVHUW WKH
FRQQHFWRU FDUHIXOO\ DQG VHFXUH LW ZLWK VFUHZV�

/

6FUHZV

3& 0RGHO &DEOH OHQJWK �/� &DEOH 0RGHOJ � �

6WDQGDUG 6PDOO &RQQHFWRU�

&���+ �� FP &���+�&1��� ïïï

�� FP &���+�&1��� 17��0�&13���

� P &���+�&1��� 17��0�&13���

� P &���+�&1��� 17��0�&13���

�� P &���+�&1��� 17��0�&13���

&��+�&��+�
&��+�&��+

�� FP &��+�&1��� ïïï
&��+�&��+

�� FP &��+�&1��� 17��0�&13���

� P &��+�&1��� 17��0�&13���

1RWH �� 7KH FRQQHFWRU WKDW FRQQHFWV WR WKH ,QWHUIDFH 8QLW LV VPDOO�VL]HG �WKH VDPH
VL]H DV WKH RQH RQ WKH &���+�352�� 3URJUDPPLQJ &RQVROH��

�� :KHQ SDVVLQJ WKH ,�2 FRQQHFWLQJ FDEOH WKURXJK D KROH� WKH KROHPXVW KDYH D
GLDPHWHU RI DW OHDVW �� PP� ,I WKH FRYHU LV UHPRYHG� WKH FDEOH FDQ SDVV
WKURXJK D KROH RI �� PP RU ODUJHU� EXW EH VXUH WR UHSODFH WKH FRYHU DQG VH�
FXUH LW ZLWK WKH VFUHZV�

�� 7KH PD[LPXP WHQVLOH ORDG IRU WKH FDEOH LV � NJ� 'R QRW SODFH D ORDG JUHDWHU
WKDQ � NJ RQ WKH FDEOH�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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����� &KHFNLQJ 37 6HWWLQJV
<RX FDQ FKHFN 37 VHWWLQJV E\ XVLQJ WKH 37·V 6\VWHP 0HQX� )RU GHWDLOV� UHIHU
WR WKH 17���0 RU 17��0�17����0 2SHUDWLRQ 0DQXDO�

3DJH

6\VWHP 0HQX
�,QSXW WKH %X]]HU� 8S� DQG 'RZQ .H\V��

6HOHFW 0DLQWHQDQFH 0RGH�

6HOHFW 37 6HWWLQJV

,QSXW WKH 'RZQ .H\�

6HWWLQJ 'LVSOD\ 6FUHHQ

&���+ ,�) 6HWWLQJV

1XPHUDO 7DEOHV ���

6WULQJ 7DEOHV ��

$GGU RI )LUVW :RUG '0 ����

M

1RWH 7R UHWXUQ WR 5XQ 0RGH� SUHVV WKH %X]]HU� 8S� DQG 'RZQ .H\V VLPXOWDQHRXVO\�

����� 3UHFDXWLRQV ZKHQ 7XUQLQJ 3RZHU 2Q RU 2II
%HFDXVH WKH ,QWHUIDFH 8QLW SHUIRUPV WKH IXQFWLRQV RI DQ ([SDQVLRQ ,�2 5DFN�
\RX PXVW H[HUFLVH FDXWLRQ ZKHQ WXUQLQJ WKH SRZHU RQ RU RII� ,Q SDUWLFXODU� EH
DZDUH WKDW LI WKH SRZHU LV WXUQHG RII DW D 37 LQ ZKLFK D &���+ ,QWHUIDFH 8QLW LV
PRXQWHG RU DQ ,�2 FRQQHFWLQJ FDEOH LV UHPRYHGZKLOH WKH 3&6\VWHP LV LQ RSHUD�
WLRQ� WKH HQWLUH 3& 6\VWHP ZLOO VWRS�

,I DQ ,�2 FRQQHFWLQJ FDEOH LV UHPRYHGZKLOH WKH6\VWHP LV LQ RSHUDWLRQ� DQ ,�2 EXV
HUURU ZLOO EH JHQHUDWHG DW WKH &���+ 3& DQG RSHUDWLRQ ZLOO VWRS� ,Q RUGHU WR UH�
VWRUH RSHUDWLRQ� \RX PXVW UHLQVWDOO WKH FDEOH DQG WKHQ FOHDU WKH HUURU�

7XUQLQJ 3RZHU 2Q

:KHQ ILUVW SRZHULQJ XS WKH 37
DQG WKHQ WKH &���+ 3&

:KHQ WKH 37 LV SRZHUHG XS� D PHVVDJH ZLOO DSSHDU RQ LWV VFUHHQ LQGLFDWLQJ WKDW WKH
37 LV FRQQHFWLQJ WR WKH KRVW� 7KHQ ZKHQ WKH 3& LV SRZHUHG XS� WKDW GLVSOD\ ZLOO
FRQWLQXH IRU DSSUR[LPDWHO\ RQH VHFRQG EHIRUH QRUPDO RSHUDWLRQ EHJLQV �DVVXPLQJ
WKDW WKH 37 LV UHJLVWHUHG LQ WKH ,�2 WDEOH��

1RWKLQJ ZLOO EH GLVSOD\HG RQ WKH 37 VFUHHQ LI \RX VHOHFW 37 6HWWLQJV LQ 0DLQWHQDQFH
0RGH DQG SUHVV WKH 'RZQ .H\ ZKLOH SRZHU LV WXUQHG RII WR WKH &���+ 3& DQG WKH
´FRQQHFWLQJ WR KRVWµ PHVVDJH LV EHLQJ GLVSOD\HG�

:KHQ ILUVW SRZHULQJ XS WKH
&���+ 3& DQG WKHQ WKH 37

:KHQ WKH 3& LV SRZHUHG XS� WKH &���+ &38 ZLOO EH UHVHW DQG WKH 3URJUDPPLQJ
&RQVROH FDQQRW EH RSHUDWHG� 7KHQ ZKHQ WKH 37 LV SRZHUHG XS� D PHVVDJH ZLOO
DSSHDU RQ LWV VFUHHQ IRU DSSUR[LPDWHO\ RQH VHFRQG LQGLFDWLQJ WKDW WKH 37 LV
FRQQHFWLQJ WR WKH KRVW� $IWHU WKDW� QRUPDO RSHUDWLRQ ZLOO EHJLQ �JLYHQ WKDW WKH 37 LV
UHJLVWHUHG LQ WKH ,�2 WDEOH��

:KHQ SRZHULQJ XS WKH &���+
3& DQG WKH 37 VLPXOWDQHRXVO\

$ PHVVDJH ZLOO DSSHDU RQ WKH VFUHHQ RI WKH 37 IRU VHYHUDO VHFRQGV LQGLFDWLQJ WKDW
WKH 37 LV FRQQHFWLQJ WR WKH KRVW� 7KHQ QRUPDO RSHUDWLRQ ZLOO EHJLQ�

6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV 6HFWLRQ ���
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7XUQLQJ 3RZHU 2II
:KHQ WXUQLQJ RII SRZHU ILUVW DW WKH
37 DQG WKHQ DW WKH &���+ 3&

:KHQ WKH SRZHU LV WXUQHG RII ILUVW DW WKH 37� WKH &���+ &38 ZLOO EH UHVHW DQG WKH
3URJUDPPLQJ &RQVROH FDQQRW EH RSHUDWHG�

:KHQ WXUQLQJ RII SRZHU ILUVW DW WKH
&���+ 3& DQG WKHQ DW WKH 37

:KHQ WKH SRZHU LV WXUQHG RII ILUVW DW WKH 3&� WKH 3& FDQ QR ORQJHU RXWSXW
FRPPDQGV� 7KHUHIRUH WKH VFUHHQ GLVSOD\HG DW WKH 37 EHIRUH WXUQLQJ RII WKH SRZHU
ZLOO UHPDLQ�

&DXWLRQ $OZD\V WDNH VDIHW\ LQWR FRQVLGHUDWLRQ EHIRUH WXUQLQJ RII WKH SRZHU� ,I D 37 EH�
FRPHV GHIHFWLYH DQG PXVW EH UHSODFHG� VWRS WKH 3& 6\VWHP EHIRUH UHSODFLQJ LW�
,I \RX WXUQ RII SRZHU RQO\ WR WKH 37� WKH 3& 6\VWHP ZLOO PRPHQWDULO\ VWRS DQG
WKHUH ZLOO EH D ULVN RI DQ DFFLGHQW RU GDPDJH WR WKH FRQWURO V\VWHP�

��� '0 :RUG $OORFDWLRQ
7KH &���+ ,QWHUIDFH 8QLW LVVXHV FRPPDQGV DQG WUDQVIHUV GDWD WKURXJK WKH
3&·V '0 $UHD� 7KH 37·V RSHUDWLRQ FRQWUROOHG MXVW E\ ZULWLQJ GDWD WR '0� VXFK
DV VFUHHQ QXPEHUV WR EH GLVSOD\HG RQ WKH 37� ODPS DQG WRXFK VZLWFK QXP�
EHUV� DQG GDWD WR EH ZULWWHQ WR QXPHUDO DQG VWULQJ WDEOHV� ,W LV QRW QHFHVVDU\
WR ZULWH D VHSDUDWH FRPPXQLFDWLRQV VXE�SURJUDP�

,Q WKH IROORZLQJ WDEOH� ´Qµ LV WKH ILUVW '0 ZRUG VHW RQ SLQV � WKURXJK � RI 6:��
5HIHU WR ����� ,QWHUIDFH 8QLW 6ZLWFK 6HWWLQJV IRU GHWDLOV RQ VHWWLQJ 6:�� 7KH
PD[LPXP QXPEHU RI QXPHUDO WDEOH DQG VWULQJ WDEOH HQWULHV DUH VKRZQ� '0

'0:RUG $OORFDWLRQ 6HFWLRQ ���
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ZRUG DOORFDWLRQ WR WKH QXPHUDO DQG VWULQJ WDEOHV ZLOO GLIIHU ZKHQ IHZHU HQWULHV
DUH VSHFLILHG ZLWK 6:� SLQV � WKURXJK ��

)XQFWLRQ '0 :RUG�V� %LWV 8VDJH

3&�WR�37
& L WL

Q �� WR �� 2XWSXW GDWD
&RPPXQLFDWLRQV

�� WR �� &RPPDQG &RGH

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

Q�� �� WR �� /DPS�VZLWFK �� WR ��

37�WR�3&
& L WL

Q�� �� WR �� ,QSXW GDWD
&RPPXQLFDWLRQV

�� WR �� &RPPDQG &RGH

�� WR �� 37 VWDWXV

Q�� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� 6ZLWFK �� WR ��

�� WR �� 6ZLWFK �� WR ��

Q��� �� WR �� 6ZLWFK �� WR ��

Q��� �� WR �� 6ZLWFK �� WR ��

Q��� �� WR �� 6ZLWFK �� WR ��

1XPHUDO 7DEOH Q��� DQG Q��� �� WR �� 1R� � QXPHUDO WDEOH HQWU\

Q��� DQG Q��� �� WR �� 1R� � QXPHUDO WDEOH HQWU\

Q���� DQG Q���� �� WR �� 1R� ��� QXPHUDO WDEOH HQWU\

6WULQJ 7DEOH Q���� WR Q���� �� WR �� 1R� � VWULQJ WDEOH HQWU\J

Q���� WR Q���� �� WR �� 1R� � VWULQJ WDEOH HQWU\

Q���� WR Q���� �� WR �� 1R� �� VWULQJ WDEOH HQWU\

,Q PRVW &���+3&V� '0 ���� WR '0 ���� FDQ EH XVHG IRU FRPPXQLFDWLRQV DQG
WKH QXPHUDO DQG VWULQJ WDEOHV� EXW LQ WKH &���+�&38��� '0 ���� WKURXJK ����
DUH UHVHUYHG IRU V\VWHP XVH� '0���� WR'0���� LV UHDG�RQO\ LQ DOO &���+3&V
DQG FDQQRW EH XVHG�

����� 3&�WR�37 &RPPXQLFDWLRQV
&RPPXQLFDWLRQV IURP WKH 3& WR WKH 37 DUH GLYLGHG LQWR FRPPXQLFDWLRQV
FRPPDQGV WR WKH 37 DQG GLVSOD\ FRQWUROV IRU ODPSV DQG WRXFK VZLWFKHV�

&RPPXQLFDWLRQV FRPPDQGV FRQVLVW RI D FRPPDQG FRGH DQG RXWSXW GDWD
FRQWDLQHG LQ ZRUGV Q WKURXJK Q���

7KH FRPPDQG FRGH LV D RQH�GLJLW KH[DGHFLPDO YDOXH �� WR )� XVHG WR FRQWURO
37 RSHUDWLRQV VXFK DV VFUHHQ GLVSOD\� DQG ZULWLQJ WR QXPHUDO DQG VWULQJ

&RPPXQLFDWLRQV
&RPPDQGV

'0:RUG $OORFDWLRQ 6HFWLRQ ���
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WDEOHV� (DFK FRPPDQG LV H[SODLQHG LQ GHWDLO ODWHU� 7KH RXWSXW GDWD SURYLGHV
YDULRXV %&' GDWD UHTXLUHG E\ HDFK RSHUDWLRQ�

'LVSOD\ FRQWURO ELWV LQ ZRUGV Q�� WKURXJK Q�� DUH XVHG WR FRQWURO WKH GLVSOD\
RI ODPSV DQG WRXFK VZLWFKHV �� WR ��� :KHQ RQH RI WKHVH ELWV LV 21� WKH
ODPS�WRXFK VZLWFK LQGLFDWHG E\ WKH QXPEHU DOORFDWHG WR WKH ELW LV OLW� ZKHQ WKH
ELW LV 2))� WKH ODPS�WRXFK VZLWFK LV QRW OLW�

$ ODPS FDQ EH FDXVHG WR EOLQN ZKHQ LWV FRUUHVSRQGLQJ ELW LV 21 E\ VHWWLQJ WKH
GLVSOD\ DWWULEXWHV WR EOLQN ZKHQ WKH ODPS LV FUHDWHG XVLQJ WKH 6XSSRUW 7RRO�
5HIHU WR WKH 6XSSRUW 7RRO·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

/DPSV DQG WRXFK VZLWFKHV �� WR ��� FDQ EH FRQWUROOHG ZLWK FRPPDQG FRGH ��
5HIHU WR ����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO IRU PRUH GHWDLOV RQ FRQ�
WUROOLQJ ODPSV DQG WRXFK VZLWFKHV �� WR ����

����� 37�WR�3& &RPPXQLFDWLRQV
&RPPXQLFDWLRQV IURP WKH 37 WR WKH 3& DUH GLYLGHG LQWR FRPPXQLFDWLRQV
FRPPDQGV IURP WKH 37 DQG LQSXW LQIRUPDWLRQ IURP WRXFK VZLWFKHV DQG IXQF�
WLRQ NH\V�

&RPPXQLFDWLRQV FRPPDQGV FRQVLVW RI 37 VWDWXV� D FRPPDQG FRGH� DQG LQ�
SXW GDWD FRQWDLQHG LQ Q�� WKURXJK Q����

7KH 37 VWDWXV IODJV �ELWV �� WR �� RI ZRUG Q��� SURYLGH LQIRUPDWLRQ RQ WKH
RSHUDWLQJ VWDWXV RI WKH 37� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

%LW 1DPH )XQFWLRQ

�� 6WUREH 6HWV WKH WLPLQJ IRU GDWD WUDQVPLVVLRQV IURP WKH 37 WR WKH 3&�
)RU GHWDLOV� VHH ����� 2SHUDWLRQDO )ORZ DQG 6WUREH�

�� %$7 /2: 21 ZKHQ WKH 37·V EDWWHU\ YROWDJH GURSV�

�� %86< 21 ZKHQ GDWD FDQQRW EH RXWSXW IURP WKH 3& WR WKH 37�

�� 37 581 21 ZKHQ WKH 37 LV LQ 581 PRGH�

7KH FRPPDQG FRGH LV D RQH�GLJLW KH[DGHFLPDO YDOXH �� WR )� LQ ELWV � WR �� RI
Q��� 7KH FRPPDQG FRGH LQGLFDWHV WKH W\SH RI LQIRUPDWLRQ WR EH WUDQVPLWWHG
IURP WKH 37� VXFK DV VZLWFK�IXQFWLRQ NH\ DQG QXPHULF LQSXWV DW WKH 37� (DFK
FRPPDQG LV H[SODLQHG LQ GHWDLO ODWHU� 7KH LQSXW GDWD ZRUGV UHFHLYH WKH YDUL�
RXV GDWD WKDW DFFRPSDQ\ HDFK FRPPDQG�

7RXFK VZLWFK DQG IXQFWLRQ NH\ LQSXWV FDQ EH GHWHFWHG IURP WKH 3& WKRXJK ELW
VWDWXV LQ ZRUGV Q��� WKURXJK Q����

7KLV IXQFWLRQ LV YDOLG RQO\ZKHQ D VFUHHQ LV EHLQJ GLVSOD\HG LQ ZKLFK WKH ELW LQSXWV
KDYH EHHQ HQDEOHG LQ WKH VFUHHQ DWWULEXWHV DQG WKH LQSXW DWWULEXWHV KDYH EHHQ
VHW WR WRXFK VZLWFK RU IXQFWLRQ NH\� 5HIHU WR WKH 6XSSRUW 7RRO·V 2SHUDWLRQ0DQXDO
IRU PRUH GHWDLOV RQ VHWWLQJ LQSXW DWWULEXWHV�

����� 1XPHUDO DQG 6WULQJ 7DEOHV
7KH DUHD FRQWDLQLQJ WKH 37·V PHPRU\ WDEOHV �QXPHUDO WDEOH DQG VWULQJ WDEOH� LV
NQRZQ DV WKH PHPRU\ WDEOH DUHD� 7KH ,QWHUIDFH 8QLW SHULRGLFDOO\ UHDGV WKH FRQ�
WHQWV RI WKH '0$UHD DOORFDWHG WR WKHPHPRU\ WDEOH DQG ZULWHV WKH GDWD WR WKH 37�
7KXV� WKH 37·V QXPHUDO DQG VWULQJ WDEOHV FDQ EH FKDQJHG MXVW E\ ZULWLQJ QHZ
GDWD WR WKH UHJLRQ RI WKH '0 $UHD DOORFDWHG WR WKHVH WDEOHV�

0HPRU\ 7DEOH ,QLWLDOL]DWLRQ 7R HQVXUH WKDW WKH PHPRU\ WDEOHV LQ WKH 3& DQG 37 DJUHH� WKH ,QWHUIDFH 8QLW
PXVW XVH HLWKHU WKH PHPRU\ WDEOH VWRUHG LQ WKH 3&·V '0 $UHD RU WKH WDEOH LQ WKH
37 ZKHQHYHU WKH 8QLW LV WXUQHG RQ� UHVHW� RU VZLWFKHG WR 581 PRGH� 3LQ � RI
6:� GHWHUPLQHV ZKLFK WDEOH ZLOO EH XVHG�

/DPS DQG 7RXFK 6ZLWFK
'LVSOD\ &RQWURO

&RPPXQLFDWLRQV
&RPPDQGV

6ZLWFK DQG .H\ ,QSXWV

'0:RUG $OORFDWLRQ 6HFWLRQ ���
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:KHQ SLQ � RI 6:� LV 21� WKH PHPRU\ WDEOH GDWD LQ WKH &���+·V '0ZLOO EH ZULW�
WHQ WR WKH 37·V PHPRU\ WDEOH�
:KHQ SLQ � RI 6:� LV 2))� WKH 37·V PHPRU\ WDEOH GDWD �VHW ZLWK WKH 6XSSRUW
7RRO� ZLOO EH ZULWWHQ WR WKH VHFWLRQ RI WKH &���+·V '0 WKDW KDV EHHQ DOORFDWHG WR
WKH PHPRU\ WDEOH�

1XPHUDO 7DEOH '0 ZRUGV DUH DXWRPDWLFDOO\ DOORFDWHG WR WKH QXPHUDO WDEOH HQWULHV EHJLQQLQJ DW
Q���� 7KH QXPEHU RI QXPHUDO WDEOH HQWULHV LV VHW ZLWK SLQV � DQG � RI 6:�� (DFK
WDEOH HQWU\ �� GLJLWV RI %&'� LV VWRUHG LQ WZR '0 ZRUGV�

,Q WKH 17��0� XS WR ��� WDEOH HQWULHV FDQ EH XVHG� 8S WR ��� HQWULHV FDQ EH
DOORFDWHG LQ WKH 3&·V '0 $UHD�

,Q WKH 17���0� XS WR ��� WDEOH HQWULHV FDQ EH XVHG� 8S WR ��� HQWULHV FDQ
EH DOORFDWHG LQ WKH 3&·V '0 $UHD�

7DEOH (QWU\ 7DEOH (QWU\ 'LJLWV '0 :RUG

1R� � /HIWPRVW � GLJLWV Q���

5LJKWPRVW � GLJLWV Q���

1R� � /HIWPRVW � GLJLWV Q���

5LJKWPRVW � GLJLWV Q���

1R� ��� /HIWPRVW � GLJLWV Q����

5LJKWPRVW � GLJLWV Q����

7KH OHIWPRVW IRXU GLJLWV �%&'� DUH VWRUHG LQ WKH ILUVW WDEOH HQWU\ ZRUG P DQG WKH
ULJKWPRVW IRXU GLJLWV �%&'� DUH VWRUHG RQ ZRUG P��� 1HJDWLYH YDOXHV DUH LQGL�
FDWHG E\ VHWWLQJ WKH YDOXH RI WKH OHIWPRVW GLJLW �ELWV �� WR �� RI P� WR )� 6LQFH RQH
GLJLW LV XVHG WR LQGLFDWH WKH VLJQ� QHJDWLYH QXPEHUV FDQ EH RQO\ � GLJLWV ORQJ�
([DPSOH� ��������

P � � � �

P�� � � � �

([DPSOH� ï�������

P ) � � �

P�� � � � �

6WULQJ 7DEOH '0ZRUGV DUH DXWRPDWLFDOO\ DOORFDWHG WR WKH VWULQJ WDEOH HQWULHV IROORZLQJ WKH QX�
PHUDO WDEOH� 7KH QXPEHU RI VWULQJ WDEOH HQWULHV LV VHW ZLWK SLQV � DQG � RI 6:��
(DFK VWULQJ WDEOH HQWU\ LV DOORFDWHG �� '0 ZRUGV�

7KH �� ZRUGV DOORFDWHG WR HDFK WDEOH HQWU\ FDQ FRQWDLQ �� QRUPDO FKDUDFWHUV�
7KH IROORZLQJ WDEOH VKRZV WKH GLVWULEXWLRQ RI �� QRUPDO FKDUDFWHUV LQ D WDEOH
HQWU\� �´Pµ LV WKH ILUVW ZRUG DOORFDWHG WR WKH VWULQJ HQWU\��

'0 :RUG %LWV &KDUDFWHU

P �� WR �� ���

�� WR�� ���

P�� �� WR �� ���

�� WR �� ���

P��� �� WR �� ����

�� WR �� ����

'0:RUG $OORFDWLRQ 6HFWLRQ ���
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,Q WKH 17��0� XS WR ��PHPRU\ WDEOH HQWULHV FDQ EH XVHG DQG DOO RI WKHVH FDQ EH
DOORFDWHG LQ WKH 3&·V '0$UHD� 2QO\ WKH ILUVW �� DOORFDWHGZRUGV LQ HDFK HQWU\ DUH
XVHG� 7KH ODVW � ZRUGV DUH QRW XVHG� 7KXV� HDFK HQWU\ FDQ FRQWDLQ XS WR �� QRU�
PDO FKDUDFWHUV RU �� PDUNV�

,Q WKH 17���0� XS WR ��� PHPRU\ WDEOH HQWULHV FDQ EH XVHG� EXW RQO\ �� HQWULHV
FDQ EH DOORFDWHG LQ WKH 3&·V '0 $UHD� $OO �� DOORFDWHG ZRUGV DUH XVHG� VR HDFK
HQWU\ FDQ FRQWDLQ XS WR �� QRUPDO FKDUDFWHUV RU �� PDUNV�

'0 :RUG $OORFDWLRQ 7KH IROORZLQJ WDEOH VKRZV WKH'0ZRUG UDQJHV IRU HYHU\ FRPELQDWLRQ RI QXPHUDO
DQG VWULQJ WDEOH VL]HV� 7KHPD[LPXP SRVVLEOH YDOXH IRU ´Qµ �WKH ILUVW '0 ZRUG� LV
DOVR VKRZQ IRU HDFK FRPELQDWLRQ�

1XPEHU RI HQWULHV 7DEOH UDQJH 0D[LPXP ´Qµ

1XPHUDO 6WULQJ 1XPHUDO 6WULQJ

� � ��� ��� '0 ����

�� � Q��� WR Q��� ��� '0 ����

�� � Q��� WR Q���� ��� '0 ����

��� � Q��� WR Q���� ��� '0 ����

� � ��� Q��� WR Q���� '0 ����

�� � Q��� WR Q��� Q��� WRQ���� '0 ����

�� � Q��� WR Q���� Q���� WR Q���� '0 ����

��� � Q��� WR Q���� Q���� WR Q���� '0 ����

� �� ��� Q��� WR Q���� '0 ����

�� �� Q��� WR Q��� Q��� WRQ���� '0 ����

�� �� Q��� WR Q���� Q���� WR Q���� '0 ����

��� �� Q��� WR Q���� Q���� WR Q���� '0 ����

� �� ��� Q��� WR Q���� '0 ����

�� �� Q��� WR Q��� Q��� WRQ���� '0 ����

�� �� Q��� WR Q���� Q���� WR Q���� '0 ����

��� �� Q��� WR Q���� Q���� WR Q���� '0 ����

$OORFDWLRQ ([DPSOH 7KH WDEOH EHORZ VKRZV '0 ZRUG DOORFDWLRQ ZKHQ WKH ,QWHUIDFH 8QLW LV VHW IRU ��
QXPHUDO WDEOH HQWULHV DQG �� VWULQJ WDEOH HQWULHV�

'0 :RUGV 7DEOH (QWU\

Q��� DQG Q��� 1R� � QXPHUDO WDEOH HQWU\

Q��� DQG Q��� 1R� �� QXPHUDO WDEOH HQWU\

Q��� WR Q��� 1R� � VWULQJ WDEOH HQWU\

Q���� WR Q���� 1R� �� VWULQJ WDEOH HQWU\

��� 3&�WR�37 &RPPDQGV
,Q WKH IROORZLQJ GHVFULSWLRQV RI FRPPDQGV� ´Qµ LV WKH EHJLQQLQJ '0 ZRUG VHW
RQ SLQV � WKURXJK � RI 6:�� 7KH VWDWXV RI ZRUGV Q WKURXJK Q�� FDQ EH PD�
QLSXODWHG LQ WKH 3& WR FRQWURO YDULRXV DVSHFWV RI 37 RSHUDWLRQ RU WR DFFHVV

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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YDULRXV GDWD IURP WKH 37� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 5HIHU WR ��� '0
:RUG $OORFDWLRQ IRU PRUH GHWDLOV�

'0 :RUG %LWV 8VDJH

Q �� WR �� 2XWSXW GDWD

�� WR �� &RPPDQG &RGH

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� 2XWSXW GDWD

Q�� �� WR �� /DPSV�WRXFK VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�WRXFK VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�WRXFK VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�WRXFK VZLWFKHV �� WR ��

&RPPDQG &RGHV &RPPDQGV DUH DOO GHVLJQDWHG E\ VLQJOH�GLJLW KH[DGHFLPDO QXPEHUV �� WR )� LQ
ELWV �� WR �� RI Q� $OO RXWSXW GDWD LV LQ %&' �ELQDU\ FRGHG GHFLPDO��

&RPPDQG
FRGH

)XQFWLRQ

� 'HVLJQDWHG VFUHHQ GLVSOD\

� 'HVLJQDWHG VFUHHQ GLVSOD\ �17���0 RQO\�

� 1RW XVHG�

� 1XPHUDO WDEOH VHWWLQJ� �SRVLWLYH QXPEHUV�

� 1XPHUDO WDEOH VHWWLQJ� �QHJDWLYH QXPEHUV�

� 6WULQJ WDEOH VHWWLQJ� �VHWWLQJ VWULQJ WDEOH HQWU\ QXPEHU�

� 6WULQJ WDEOH VHWWLQJ� �ZULWLQJ FKDUDFWHU VWULQJ GDWD�

� /DPS�WRXFK VZLWFK GLVSOD\ FRQWURO� �VHWWLQJ ODPS�WRXFK VZLWFK QR��

� /DPS�WRXFK VZLWFK GLVSOD\ FRQWURO� �ELW VHWWLQJ�

� 1RW XVHG�

$ 6FUHHQ QXPEHU UHTXHVW

% 1RW XVHG�

& &RS\ PHPRU\ WDEOH HQWU\

' 6\VWHP VWDWXV FRQWURO

( DQG ) 1RW XVHG�

1RWH �� 7KH FRQWHQWV RI WKH 37·V QXPHUDO WDEOH FDQ EH FKDQJHG ZLWK WKLV FRPPDQG
RU E\ ZULWLQJ WR WKH '0 ZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH�

�� 7KH FRQWHQWV RI WKH 37·V VWULQJ WDEOH FDQ EH FKDQJHG ZLWK WKLV FRPPDQG RU
E\ ZULWLQJ WR WKH '0 ZRUGV DOORFDWHG WR WKH VWULQJ WDEOH�

�� 7KLV FRPPDQG LV XVHG WR FRQWURO ODPSV DQG WRXFK VZLWFKHV ��� DQG KLJKHU�
�� 7KLV FRPPDQG LV XVHG WR FRQWURO ODPSV DQG WRXFK VZLWFKHV ��� WR ����
�� 7KH 37 ZLOO GLVUHJDUG FRPPDQGV ZLWK FRPPDQG FRGHV �� �� %� (� RU )�

����� ,QWHUFKDQJLQJ 6<60$& :$< DQG &���+ 3URJUDPV
%HFDXVH &���+ ,QWHUIDFH 8QLW FRPPDQG FRGHV DQG IXQFWLRQV DUH EDVLFDOO\ WKH
VDPH DV WKRVH RI 6<60$&:$< ,QWHUIDFH8QLWV� WKH VDPH SURJUDPFDQ EH XVHG
DV ORQJ DV WKH SUHFDXWLRQV RXWOLQHG EHORZ DUH IROORZHG�

0HPRU\ 7DEOH $UHD 8QOLNH WKH 6<60$& :$< ,QWHUIDFH 8QLW� WKH &���+ ,QWHUIDFH 8QLW·V 0HPRU\
7DEOH DUHD FDQ FKDQJH� VR WKH ZRUG DGGUHVVHV XVHG LQ WKH 6<60$&:$< ,QWHU�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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IDFH8QLW·V SURJUDPPLJKW GLIIHU IURP WKH FRUUHVSRQGLQJ DGGUHVVHV LQ WKH&���+
,QWHUIDFH 8QLW·V SURJUDP�
7DNH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH VDPH SURJUDP IRU D 6<60$&
:$< ,QWHUIDFH 8QLW DQG D &���+ ,QWHUIDFH 8QLW�

�� �� ���� �� 6HW WKH ILUVW '0 ZRUG WR '0 ���� RU '0 �����
�� ,Q WKH &���+ ,QWHUIDFH 8QLW� WKH ILUVW ZRUG LQ WKH VWULQJ WDEOH GHSHQGV RQ WKH

QXPEHU RI HQWULHV LQ WKH QXPHUDO WDEOH� EXW LQ WKH 6<60$& :$< ,QWHUIDFH
8QLW WKH ILUVW ZRUG LQ WKH VWULQJ WDEOH LV IL[HG DW Q�����
6HW WKH QXPEHU RI QXPHUDO WDEOH HQWULHV WR ��� E\ VHWWLQJ SLQV � DQG � RI
6:� WR 21� 7KH ILUVW ZRUG LQ WKH &���+ DQG 6<60$&:$< ,QWHUIDFH 8QLWV·
VWULQJ WDEOHV ZLOO DJUHH RQO\ ZKHQ WKH QXPEHU RI QXPHUDO WDEOH HQWULHV LV VHW
WR ����

�� ,W LV QHFHVVDU\ WR VHW WKH QXPEHU RI VWULQJ WDEOH HQWULHV KLJKHU WKDQ WKH QXP�
EHU DFWXDOO\ QHHGHG�

�� ,I GLIIHUHQW HQWULHV LQ WKH 0HPRU\ 7DEOH DUHD DFFHVVHG VLPXOWDQHRXVO\� ORZ�
HU�QXPEHU QXPHUDO WDEOH HQWULHV ZLOO EH JLYHQ SULRULW\� +LJKHU�QXPEHU QX�
PHUDO WDEOH HQWULHV DQG VWULQJ WDEOH HQWULHV PLJKW QRW EH UHIUHVKHG� ,Q VXFK
FDVHV� FUHDWH VXE�SURJUDPV VR WKDW 0HPRU\ 7DEOH HQWULHV DUH UHIUHVKHG DV
QHHGHG�

3URFHVVLQJ 6SHHG %HFDXVH WKH &���+ ,QWHUIDFH 8QLW XVHV WKH &���+ 6SHFLDO ,�2 8QLW KDQGVKDNH
IRU FRPPXQLFDWLQJ ZLWK WKH &���+ 3&� LW FDQ RSHUDWH IDVWHU WKDQ WKH 6<60$&
:$< ,QWHUIDFH 8QLW� 7KHUHIRUH� LI \RX WDNH D SURJUDP WKDW ZDV XVHG ZLWK WKH
&���+ ,QWHUIDFH 8QLW DQG WKHQ XVH LW ZLWK WKH 6<60$&:$< ,QWHUIDFH 8QLW� \RX
PD\ KDYH WR VORZ GRZQ WUDQVPLVVLRQ� XVLQJ WLPHUV� IRU H[DPSOH�
7KH PD[LPXP ,�2 UHVSRQVH WLPH IRU WKH &���+ ,QWHUIDFH 8QLW LV ��� PV� EXW LW LV
��� PV LI WKHUH DUH QR FKDQJHV WR WKH QXPHUDO DQG VWULQJ WDEOHV LQ '0�

����� 'HVLJQDWHG 6FUHHQ 'LVSOD\
$ FRPPDQG FRGH RI � RU � LV XVHG WR GLVSOD\ D GHVLJQDWHG VFUHHQ� &RPPDQG
FRGH ´�µ LV YDOLG RQO\ IRU WKH 17���0�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6FUHHQ QXPEHU �ULJKWPRVW � GLJLWV�

� RU � 1 1 1

17��0 &RPPDQG FRGH ´�µ LV XVHG WR GLVSOD\ D GHVLJQDWHG VFUHHQ� 7KH VFUHHQ QXPEHU
���� WR ���� %&'� LV VSHFLILHG LQ WKH ULJKWPRVW � GLJLWV� $ VFUHHQ QXPEHU RI ���
ZLOO FOHDU WKH 37·V GLVSOD\�

'DWD EH\RQG '0 ZRUG Q LV LJQRUHG�

17���0 &RPPDQG FRGH ´�µ LV XVHG WR GLVSOD\ D GHVLJQDWHG VFUHHQZLWK D VFUHHQ QXPEHU
IURP ��� WR ���� %&'� 7KH VFUHHQ QXPEHU LV VSHFLILHG LQ WKH ULJKWPRVW � GLJLWV� $
VFUHHQ QXPEHU RI ��� ZLOO FOHDU WKH 37·V GLVSOD\�

&RPPDQG FRGH ´�µ LV XVHG WR GLVSOD\ VFUHHQ QXPEHU ����� 7KH ULJKWPRVW �
GLJLWV VKRXOG EH VHW WR ����

'DWD EH\RQG '0 ZRUG Q LV LJQRUHG�

����� 1XPHUDO 7DEOH 6HWWLQJV
7KH QXPHUDO WDEOH FDQ EH VHW E\ XVLQJ D FRPPXQLFDWLRQV FRPPDQG RU E\
ZULWLQJ GDWD GLUHFWO\ WR WKH '0 ZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH�

&RPPXQLFDWLRQV &RPPDQG 7KHVH FRPPDQGV DUH XVHG WR ZULWH � ZRUGV RI GDWD WR WKH VSHFLILHG QXPHUDO
WDEOH HQWU\� $ FRPPDQG FRGH RI � LV XVHG WR ZULWH SRVLWLYH QXPEHUV DQG D FRP�
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PDQG FRGH RI � LV XVHG IRU QHJDWLYH QXPEHUV� 7KH 37·V GLVSOD\ ZLOO FKDQJH LI WKH
VSHFLILHG QXPHUDO WDEOH HQWU\ RU D IODJ WKDW GHSHQGV RQ WKDW HQWU\ LV EHLQJ GLV�
SOD\HG�

1XPHUDO WDEOH HQWULHV DUH VSHFLILHG LQ ��GLJLW %&' DQG FDQ EH IURP ��� WR
��� ZLWK WKH 17��0 RU ��� WR ��� ZLWK WKH 17���0� 7KH QXPHULF GDWD LV
ZULWWHQ LQ ��GLJLW %&' IURP �������� WR ��������� :ULWH WKH � OHIWPRVW GLJLWV
LQ Q�� DQG WKH � ULJKWPRVW GLJLWV LQ Q��� 'DWD LQ Q�� LV LJQRUHG�

3RVLWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR ZULWH SRVLWLYH QXPEHUV WR WKH QXPHUDO WDEOH
E\ GHVLJQDWLQJ WKH WDEOH HQWU\ QXPEHU�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 7DEOH HQWU\ QXPEHU

� 1 1 1

Q � � 1XPHULF GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � � 1XPHULF GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

1HJDWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR ZULWH QHJDWLYH QXPEHUV WR WKH QXPHUDO WDEOH
E\ GHVLJQDWLQJ WKH WDEOH HQWU\ QXPEHU�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 7DEOH HQWU\ QXPEHU

� 1 1 1

Q � � 1XPHULF GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � � 1XPHULF GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

:ULWLQJ 'LUHFWO\ WR '0 ,W LV QRW QHFHVVDU\ WR XVH WKH FRPPXQLFDWLRQV FRPPDQGV GHVFULEHG DERYH WR
FKDQJH WKH QXPHUDO WDEOH� 'DWD FDQ EH FKDQJHG LQ WKH 37·V QXPHUDO WDEOH E\
ZULWLQJ GLUHFWO\ WR WKH '0 ZRUGV WKDW KDYH EHHQ DOORFDWHG WR WKH QXPHUDO WDEOH�

7KH 37·V GLVSOD\ ZLOO FKDQJH LI D QXPHUDO WDEOH HQWU\ RU D IODJ WKDW GHSHQGV
RQ WKDW HQWU\ LV EHLQJ GLVSOD\HG DQG QHZ GDWD LV ZULWWHQ WR WKH '0 ZRUGV DOOR�
FDWHG WR WKDW HQWU\�

����� 6WULQJ 7DEOH 6HWWLQJV
7KHUH DUH WZR ZD\V WR FKDQJH WKH VWULQJ WDEOH� 1HZ GDWD FDQ EH ZULWWHQ WR
WKH WDEOH ZLWK FRPPXQLFDWLRQV FRPPDQGV �FRPPDQG FRGHV � DQG �� RU WKH
GDWD FDQ EH ZULWWHQ GLUHFWO\ WR WKH '0 ZRUGV DOORFDWHG WR WKH VWULQJ WDEOH�

$ FRPPDQG FRGH RI � LV XVHG WR GHVLJQDWH WKH HQWU\ QXPEHU LQ WKH VWULQJ
WDEOH WKDW LV WR EH ZULWWHQ WR XVLQJ WKH QH[W VWULQJ ZULWH FRPPDQG �FRPPDQG
FRGH ���

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6WULQJ WDEOH HQWU\ QXPEHU

� 1 1 1

6WULQJ WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG LQ � GLJLWV RI %&' ���� WR ��� IRU
WKH 17��0� DQG ��� WR ��� IRU WKH 17���0�� 7KH GHVLJQDWHG QXPEHU LV YDOLG

'HVLJQDWLQJ WKH 6WULQJ
7DEOH (QWU\ 1XPEHU

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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XQWLO DJDLQ GHVLJQDWHG ZLWK D FRPPDQG FRGH �� :KHQ SRZHU LV ILUVW WXUQHG
RQ� � LV VHW DV WKH GHIDXOW�

'DWD EH\RQG ZRUG Q LV LJQRUHG�

����� :ULWLQJ &KDUDFWHU 6WULQJ
$ FRPPDQG FRGH RI � LV XVHG WR ZULWH D FKDUDFWHU VWULQJ WR WKH VWULQJ WDEOH
HQWU\ WKDW KDV EHHQ GHVLJQDWHG XQGHU FRPPDQG FRGH ��

7KH 37·V GLVSOD\ ZLOO FKDQJH LI D QHZ GDWD LV ZULWWHQ WR D VWULQJ WDEOH HQWU\
ZKLOH WKH FKDUDFWHU VWULQJ LV EHLQJ GLVSOD\HG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG
FRGH

1RW XVHG� &KDUDFWHU VWULQJ SRVLWLRQ

� [ ' '

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

Q � � &KDUDFWHU GDWD � &KDUDFWHU GDWD �

&� &� &� &�

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

&KDUDFWHU SRVLWLRQV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ��� WR �� IRU WKH
17���0� DQG �� WR �� IRU WKH 17��0�� 'HVLJQDWH WKH ILUVW FKDUDFWHU DV �� WKH
QH[W DV �� DQG VR RQ� 5HIHU WR WKH DSSHQGLFHV IRU FKDUDFWHU FRGHV�

&KDUDFWHU GDWD LV JLYHQ LQ $6&,, �KDOI�VL]H RU QRUPDO FKDUDFWHUV��

,I �� LV JLYHQ DV FKDUDFWHU GDWD� GDWD IURP WKDW SRLQW RQ ZLOO EH LJQRUHG�

&KDUDFWHU GDWD ZLOO EH ZULWWHQ WR WKH VWULQJ WDEOH ZKHQ FRPPDQG FRGH � LV
UHFHLYHG E\ WKH 37�

([DPSOH� :ULWLQJ ´20521 3&µ WR 6WULQJ 7DEOH (QWU\ �

2UGHU :RUG 'DWD 0HDQLQJ

� Q
Q � �
Q � �
Q � �

����
[[[[
[[[[
[[[[

'HVLJQDWHV VWULQJ WDEOH QR� ��
1RW XVHG�
1RW XVHG�
1RW XVHG�

� Q
Q � �
Q � �
Q � �

�[��
�)�'
���)
�(��

'HVLJQDWHV �VW SRVLWLRQ�
´20µ
´52µ
´1 µ

� Q
Q � �
Q � �
Q � �

�[��
����
��[[
[[[[

'HVLJQDWHV �WK SRVLWLRQ�
´3&µ
5HPDLQGHU RI FKDUDFWHU VWULQJ GDWD
,JQRUHG�

:ULWLQJ 'LUHFWO\ WR '0 ,W LV QRW QHFHVVDU\ WR XVH WKH FRPPXQLFDWLRQV FRPPDQGV GHVFULEHG DERYH WR
FKDQJH WKH VWULQJ WDEOH� 'DWD FDQ EH FKDQJHG LQ WKH 37·V VWULQJ WDEOH E\ ZULWLQJ
GLUHFWO\ WR WKH '0 ZRUGV WKDW KDYH EHHQ DOORFDWHG WR WKH VWULQJ WDEOH�

7KH 37·V GLVSOD\ ZLOO FKDQJH LI D QHZ GDWD LV ZULWWHQ WR D VWULQJ WDEOH HQWU\
ZKLOH WKH FKDUDFWHU VWULQJ LV EHLQJ GLVSOD\HG�

����� /DPS DQG 7RXFK 6ZLWFK 'LVSOD\ &RQWURO
$ ODPS RU WRXFK VZLWFK FDQ EH FRQWUROOHG �WXUQHG RQ� RII� RU PDGH WR EOLQN� LI
WKH 6XSSRUW 7RRO ZDV XVHG WR VHW LW LQ WKH VFUHHQ EHLQJ GLVSOD\HG� $ WRWDO RI

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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��� ODPSV DQG WRXFK VZLWFKHV �QXPEHUV ��� WKURXJK ���� FDQ EH VHW ZLWK D
6XSSRUW 7RRO� 7KHVH ��� ODPSV DQG WRXFK VZLWFKHV DUH GLYLGHG LQWR WKUHH
JURXSV DQG HDFK JURXS LV FRQWUROOHG GLIIHUHQWO\�

1XPEHUV �� WKURXJK �� DUH DOORFDWHG ELWV LQ '0 ZRUGV Q�� WR Q��� 7KHVH
ODPSV DQG WRXFK VZLWFKHV DUH WXUQHG RQ DQG RII E\ WXUQLQJ WKH FRUUHVSRQGLQJ
ELWV RQ DQG RII�

1XPEHUV �� WKURXJK ��� DUH FRQWUROOHG E\ D FRPPXQLFDWLRQV FRPPDQG
�FRPPDQG FRGH ��� DQG QXPEHUV ��� WKURXJK ��� DUH FRQWUROOHG E\ DQRWKHU
FRPPXQLFDWLRQV FRPPDQG �FRPPDQG FRGH ���

1XPEHUV �� WKURXJK �� DUH FRQWUROOHGZKHQ ',36ZLWFK ��� LV WXUQHG WR 21� DQG
�� WKURXJK ��� DUH FRQWUROOHG ZKHQ LW LV WXUQHG WR 2))�

1XPEHUV �� WR �� /DPSV DQG WRXFK VZLWFKHV �� WKURXJK �� DUH WXUQHG RQ DQG RII E\ WXUQLQJ RQ DQG
RII WKH FRUUHVSRQGLQJ ELWV LQ Q�� WKURXJK Q��� 7KH IROORZLQJ WDEOH VKRZV WKH ELW
DOORFDWLRQ IRU WKHVH ODPSV DQG WRXFK VZLWFKHV�

'0 :RUG %LWV $OORFDWLRQ

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

Q�� �� WR �� /DPSV�VZLWFKHV �� WR ��

,I WKH ODPS GLVSOD\ DWWULEXWHV DUH VHW WR 21 ZKHQ WKH ODPSV DUH FUHDWHG�
ODPSV �� WR �� ZLOO EH WXUQHG RQ ZKHQ WKH FRUUHVSRQGLQJ ELW LV 21� WKH\ ZLOO
EOLQN LI WKH DWWULEXWHV DUH VHW WR )/$6+ ZKHQ WKH\ DUH FUHDWHG�

1XPEHUV �� WR ��� /DPSV DQG WRXFK VZLWFKHV �� WKURXJK ��� DUH FRQWUROOHG E\ WKH FRPPXQLFDWLRQV
FRPPDQG ZLWK FRPPDQG FRGH ��

7KH ODPSV DQG WRXFK VZLWFKHV DUH WXUQHG RQ DQG RII E\ WXUQLQJ RQ DQG RII WKH
FRUUHVSRQGLQJ ELWV LQ Q�� WKURXJK Q��� 7KH IROORZLQJ WDEOH VKRZV WKH ELW DO�
ORFDWLRQ IRU WKH ODPSV DQG WRXFK VZLWFKHV ZLWK QXPEHUV �� WKURXJK ����

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

� [ [ [

Q � � �� WR �� �� WR �� �� WR �� �� WR ��

1 1 1 1

Q � � �� WR �� �� WR �� �� WR �� �� WR ��

1 1 1 1

Q � � ��� WR ��� ��� WR ��� ��� WR ��� �� WR ��

1 1 1 1

1RWH 'DWD LQ WKH DUHDV PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

,I WKH ODPS GLVSOD\ DWWULEXWHV DUH VHW WR 21 ZKHQ WKH ODPSV DUH FUHDWHG�
ODPSV �� WR �� ZLOO EH WXUQHG RQ ZKHQ WKH FRUUHVSRQGLQJ ELW LV 21� WKH\ ZLOO
EOLQN LI WKH DWWULEXWHV DUH VHW WR )/$6+ ZKHQ WKH\ DUH FUHDWHG�

3&�WR�37 &RPPDQGV 6HFWLRQ ���
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1XPEHUV ��� WR ��� /DPSV DQG WRXFK VZLWFKHV ��� WKURXJK ��� FDQ EH VHW WR EH RII� WR OLJKW� RU WR
EOLQN E\ WKH FRPPXQLFDWLRQV FRPPDQG ZLWK FRPPDQG FRGH� /DPS DQG WRXFK
VZLWFK QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV �1� ��� WR �����

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH )XQFWLRQ FRGH 1RW XVHG�

� P [ [

Q � � 1RW XVHG� /DPS�VZLWFK QXPEHU

[ 1 1 1

1RWH 'DWD LQ WKH DUHDV PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37�

7KH IXQFWLRQ FRGH ´Pµ GHWHUPLQHV ZKHWKHU WKH GHVLJQDWHG ODPS RU WRXFK
VZLWFK ZLOO EH VHW WR RQ� RII� RU EOLQN� DV VKRZQ LQ WKH IROORZLQJ WDEOH� ,I P ��
DOO ODPSV DQG WRXFK VZLWFKHV ZLOO EH WXUQHG RII� &RGHV � WR � DUH LJQRUHG�

)XQFWLRQ FRGH �P� /DPS VWDWXV 7RXFK VZLWFK VWDWXV

� 2)) 2))

� 21 21

� %OLQNLQJ 21

� $OO 2)) $OO 2))

� WR � 1R HIIHFW 1R HIIHFW

1RWH /DPSVDQG WRXFK VZLWFKHV QXPEHUV �� WKURXJK ��� VKRXOG DOVR EH WXUQHG RII E\
WKH SURFHGXUHV GHVFULEHG DERYH� �6HW ELWV LQ Q�� WKURXJK Q�� WR �� DQG LVVXH
FRPPDQG � ZLWK WKH ELWV LQ Q�� WKURXJK Q�� VHW WR ���

����� 6FUHHQ 1XPEHU 5HTXHVW
7KLV FRPPDQG �FRPPDQG FRGH $� LV XVHG WR GHWHUPLQH ZKLFK VFUHHQ QXP�
EHU LV FXUUHQWO\ EHLQJ GLVSOD\HG RQ WKH 37� 8SRQ UHFHSWLRQ WKLV FRPPDQG� WKH
37 WUDQVPLWV WKH VFUHHQ QXPEHU WR WKH KRVW ZLWK WKH ´VFUHHQ QXPEHU UHTXHVW
UHVSRQVHµ FRPPDQG� 5HIHU WR ����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW
IRU GHWDLOV�

7KHUH ZLOO QRW EH D UHVSRQVH IURP WKH 37 LI D V\VWHP PHQX �LQFOXGLQJ WKH
PDLQWHQDQFH PHQX� LV GLVSOD\HG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

$ [ [ [

1RWH 'DWD LQ WKH DUHD PDUNHG E\ [ ZLOO EH LJQRUHG DW WKH 37� 'DWD EH\RQG Q�� ZLOO EH
LJQRUHG�

����� &RS\ 0HPRU\ 7DEOH (QWU\
7KLV FRPPDQG �FRPPDQG FRGH &� LV XVHG WR FRS\ WKH FRQWHQWV RI D PHPRU\
WDEOH HQWU\ �QXPHUDO RU VWULQJ� WR DQRWKHU HQWU\� 7KH FRQWHQWV RI WKH VRXUFH
WDEOH HQWU\ UHPDLQ XQFKDQJHG�

%\ VHWWLQJ GDWD DQG PDUNV WR EH GLVSOD\HG RQ WKH RULJLQDO PHPRU\ WDEOH DQG FR�
S\LQJ WKHVH GDWD DQG PDUNV WR D PHPRU\ WDEOH ZKLFK LV GLVSOD\HG RQ WKH 37·V
VFUHHQ� LW LV SRVVLEOH WR FKDQJH WKH GLVSOD\ RI WKH VFUHHQ� 7KLV LV FRQYHQLHQW LI WKH
VDPH GDWD LV WR EH XVHG RQ GLIIHUHQW VFUHHQV RU LI VFUHHQ PHVVDJHV KDYH WR EH
FKDQJHG IUHTXHQWO\�

7KH QXPEHUV RI WKH VRXUFH DQG GHVWLQDWLRQ PHPRU\ WDEOH HQWULHV DUH VSHFL�
ILHG LQ ��GLJLW %&'� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 6WULQJ WDEOH HQWU\ QXP�

3&�WR�37 &RPPDQGV 6HFWLRQ ���



��

EHUV FDQ EH ��� WR ��� IRU WKH 17��0 RU ��� WR ��� IRU WKH 17���0� 1XPHU�
DO WDEOH HQWU\ QXPEHUV FDQ EH ��� WR ��� IRU WKH 17��0 RU ��� WR ��� IRU WKH
17���0�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 6RXUFH WDEOH HQWU\ QXPEHU

& 1 1 1

Q � � 6XE�FRGH 'HVWLQDWLRQ WDEOH HQWU\ QXPEHU

P 1 1 1

1RWH �� 'DWD EH\RQG Q�� ZLOO EH LJQRUHG�

�� 7KH VXE�FRGH ´Pµ GHWHUPLQHV ZKHWKHU WKH WDEOH HQWU\ LV D VWULQJ RU QXPHUDO
WDEOH HQWU\� 6HW P � WR LQGLFDWH D VWULQJ WDEOH HQWU\� VHW P � WR LQGLFDWH D
QXPHUDO WDEOH HQWU\�

����� 6\VWHP 6WDWXV &RQWURO
7KLV FRPPDQG �FRPPDQG FRGH '� LV XVHG WR FRQWURO WKH 37·V RSHUDWLQJ VWD�
WXV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q &RPPDQG FRGH 1RW XVHG�

' [ [ [

Q � � 6WDWXV FRQWURO ELWV

1 1 [ [

1RWH 'DWD LQ WKH DUHDV PDUNHG ´[µ DQG GDWD EH\RQG ZRUG Q�� ZLOO EH LJQRUHG�

%LWV �� WKURXJK �� RI Q�� FRQWURO YDULRXV DVSHFWV RI 37 RSHUDWLRQ� DV VKRZQ
LQ WKH IROORZLQJ WDEOH�

%LW 21 2)) 1RWHV

�� WR �� 1RW XVHG� 1RW XVHG� ïïï

�� 5HG EDFNOLJKW :KLWH EDFNOLJKW 6HH QRWH ��

�� +LVWRU\ LQLWLDOL]DWLRQ 1RW XVHG� ïïï

�� ,QWHUPLWWHQW EX]]HU 21 ,QWHUPLWWHQW EX]]HU 2)) 6HH QRWH ��

�� &RQWLQXRXV EX]]HU 21 &RQWLQXRXV EX]]HU 2)) 6HH QRWH ��

�� $ODUP RXWSXW 21 $ODUP RXWSXW 2)) ïïï

�� %DFNOLJKW 21 %DFNOLJKW 2)) ïïï

1RWH �� 5HG�ZKLWH EDFNOLJKW VHOHFWLRQ LV YDOLG IRU WKH 17��0�'7����'1��� RQO\�

%LW �� VWDWXV %LW �� VWDWXV %DFNOLJKW

� � :KLWH

� � 5HG

� RU � � %DFNOLJKW RII

�� $ FRQWLQXRXV EX]]HU ZLOO EH SURGXFHG LI ERWK LQWHUPLWWHQW EX]]HU DQG FRQWLQ�
XRXV EX]]HU DUH GHVLJQDWHG�

��� 37�WR�3& &RPPDQGV
,Q WKH IROORZLQJ GHVFULSWLRQV RI FRPPDQGV� ´Qµ LV WKH EHJLQQLQJ '0 ZRUG VHW
RQ SLQV � WKURXJK � RI 6:�� 7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQ RI ELWV LQ

37�WR�3& &RPPDQGV 6HFWLRQ ���
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'0 ZRUGV Q�� WKURXJK Q���� 5HIHU WR ��� '0 :RUG $OORFDWLRQ IRU PRUH GH�
WDLOV�

'0 :RUG %LWV 8VDJH

Q�� �� WR �� ,QSXW GDWD

�� WR �� &RPPDQG &RGH

�� WR �� 37 VWDWXV

Q�� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� ,QSXW GDWD

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

�� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

&RPPDQGV DUH DOO GHVLJQDWHG E\ VLQJOH�GLJLW KH[DGHFLPDO QXPEHUV �� WR )�
LQ ELWV �� WR �� RI Q��� DV VKRZQ LQ WKH IROORZLQJ WDEOH� $OO LQSXW GDWD LV LQ
%&' �ELQDU\ FRGHG GHFLPDO��

&RPPDQG &RGHV &RPPDQGV DUH DOO GHVLJQDWHG E\ VLQJOH�GLJLW KH[DGHFLPDO QXPEHUV �� WR )� LQ
ELWV �� WR �� RI Q� $OO RXWSXW GDWD LV LQ %&' �ELQDU\ FRGHG GHFLPDO��

&RPPDQG
FRGH

)XQFWLRQ

� WR � 1RW XVHG�

� 1XPHUDO HGLWLQJ LQSXW �ZULWLQJ SRVLWLYH QXPEHUV�

� 1XPHUDO HGLWLQJ LQSXW �ZULWLQJ QHJDWLYH QXPEHUV�

� WR � 1RW XVHG�

� 5HVSRQVH WR VFUHHQ QXPEHU UHTXHVW

� 7RXFK VZLWFK LQSXW �QXPHULF GHVLJQDWLRQ�

$ 1RW XVHG�

% )XQFWLRQ NH\ LQSXW �QXPHULF GHVLJQDWLRQ�

& WR ) 1RW XVHG�

����� ,QWHUFKDQJLQJ 6<60$& :$< DQG &���+ 3URJUDPV
%HFDXVH &���+ ,QWHUIDFH 8QLW FRPPDQG FRGHV DQG IXQFWLRQV DUH EDVLFDOO\ WKH
VDPH DV WKRVH RI 6<60$&:$< ,QWHUIDFH8QLWV� WKH VDPH SURJUDPFDQ EH XVHG
DV ORQJ DV WKH SUHFDXWLRQV RXWOLQHG EHORZ DUH IROORZHG�

0HPRU\ 7DEOH $UHD 8QOLNH WKH 6<60$& :$< ,QWHUIDFH 8QLW� WKH &���+ ,QWHUIDFH 8QLW·V 0HPRU\
7DEOH DUHD FDQ FKDQJH� VR WKH ZRUG DGGUHVVHV XVHG LQ WKH 6<60$&:$< ,QWHU�
IDFH8QLW·V SURJUDPPLJKW GLIIHU IURP WKH FRUUHVSRQGLQJ DGGUHVVHV LQ WKH&���+
,QWHUIDFH 8QLW·V SURJUDP�
7DNH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH VDPH SURJUDP IRU D 6<60$&
:$< ,QWHUIDFH 8QLW DQG D &���+ ,QWHUIDFH 8QLW�

�� �� ���� �� 6HW WKH ILUVW '0 ZRUG WR '0 ���� RU '0 �����
�� ,Q WKH &���+ ,QWHUIDFH 8QLW� WKH ILUVW ZRUG LQ WKH VWULQJ WDEOH GHSHQGV RQ WKH

QXPEHU RI HQWULHV LQ WKH QXPHUDO WDEOH� EXW LQ WKH 6<60$& :$< ,QWHUIDFH
8QLW WKH ILUVW ZRUG LQ WKH VWULQJ WDEOH LV IL[HG DW Q�����
6HW WKH QXPEHU RI QXPHUDO WDEOH HQWULHV WR ��� E\ VHWWLQJ SLQV � DQG � RI
6:� WR 21� 7KH ILUVW ZRUG LQ WKH &���+ DQG 6<60$&:$< ,QWHUIDFH 8QLWV·

37�WR�3& &RPPDQGV 6HFWLRQ ���
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VWULQJ WDEOHV ZLOO DJUHH RQO\ ZKHQ WKH QXPEHU RI QXPHUDO WDEOH HQWULHV LV VHW
WR ����

�� ,W LV QHFHVVDU\ WR VHW WKH QXPEHU RI VWULQJ WDEOH HQWULHV KLJKHU WKDQ WKH QXP�
EHU DFWXDOO\ QHHGHG�

�� ,I GLIIHUHQW HQWULHV LQ WKH 0HPRU\ 7DEOH DUHD DFFHVVHG VLPXOWDQHRXVO\� ORZ�
HU�QXPEHU QXPHUDO WDEOH HQWULHV ZLOO EH JLYHQ SULRULW\� +LJKHU�QXPEHU QX�
PHUDO WDEOH HQWULHV DQG VWULQJ WDEOH HQWULHV PLJKW QRW EH UHIUHVKHG� ,Q VXFK
FDVHV� FUHDWH VXE�SURJUDPV VR WKDW 0HPRU\ 7DEOH HQWULHV DUH UHIUHVKHG DV
QHHGHG�
&RPPDQGV FDQ DOVR EH XVHG WR JLYH FHUWDLQ WDEOH HQWULHV D KLJKHU SULRULW\�

3URFHVVLQJ 6SHHG %HFDXVH WKH &���+ ,QWHUIDFH 8QLW XVHV WKH &���+ 6SHFLDO ,�2 8QLW KDQGVKDNH
IRU FRPPXQLFDWLQJ ZLWK WKH &���+ 3&� LW FDQ RSHUDWH IDVWHU WKDQ WKH 6<60$&
:$< ,QWHUIDFH 8QLW� 7KHUHIRUH� LI \RX WDNH D SURJUDP WKDW ZDV XVHG ZLWK WKH
&���+ ,QWHUIDFH 8QLW DQG WKHQ XVH LW ZLWK WKH 6<60$&:$< ,QWHUIDFH 8QLW� \RX
PD\ KDYH WR VORZ GRZQ WUDQVPLVVLRQ� XVLQJ WLPHUV� IRU H[DPSOH�

7KH PD[LPXP ,�2 UHVSRQVH WLPH IRU WKH &���+ ,QWHUIDFH 8QLW LV ��� PV� EXW LW LV
��� PV LI WKHUH DUH QR FKDQJHV WR WKH QXPHUDO DQG VWULQJ WDEOHV LQ '0�

����� 37 6WDWXV )ODJV
7KH 37 VWDWXV IODJV �ELWV �� WR �� RI ZRUG Q��� SURYLGH LQIRUPDWLRQ RQ WKH
RSHUDWLQJ VWDWXV RI WKH 37� 7KLV GDWD LV WUDQVPLWWHG WR WKH 3& ZKHQ D 37�WR�
3& FRPPDQG LV H[HFXWHG�

%LW 1DPH )XQFWLRQ

�� 6WUREH 6HWV WKH WLPLQJ IRU GDWD WUDQVPLVVLRQV IURP WKH 37 WR WKH 3&�
)RU GHWDLOV� VHH ����� 2SHUDWLRQDO )ORZ DQG 6WUREH�
'DWD VKRXOG EH LQSXW WR ZRUGV Q�� WKURXJK Q��� ZKHQ WKLV ELW
JRHV IURP 2)) WR 21�

�� %$7 /2: 21 ZKHQ WKH 37·V EDWWHU\ YROWDJH GURSV� 5HSODFH WKH EDWWHU\
ZLWKLQ � GD\V DIWHU WKLV ELW JRHV 21�

�� %86< 21 ZKHQ GDWD FDQQRW EH RXWSXW IURP WKH 3& WR WKH 37�

�� 37 581 21 ZKHQ WKH 37 LV LQ 581 PRGH�

6WUREH 7KH VWUREH VLJQDO LV XVHG WR V\QFKURQL]H WKH WUDQVPLVVLRQ RI GDWD IURP WKH 37 WR
WKH 3&�:KHQZULWLQJ SURJUDPV WR UHFHLYH GDWD IURP WKH 3&� KDYH WKH 3& WDNH LQ
GDWD RQ WKH ULVLQJ HGJH RI WKH VWUREH VLJQDO�

7KH 21�2)) VWDWXV RI WKH VWUREH LV UHIUHVKHG GXULQJ WKH ,�2 UHIUHVKLQJ� VR
WKH VWUREH F\FOH GHSHQGV RQ WKH 3&·V VFDQ WLPH� 7KH VWUREH VLJQDO GRHV QRW
WXUQ 21 ZKHQ D 7RXFK 6ZLWFK LQSXW LV WUDQVPLWWHG WR WKH 3& E\ ELW LQSXW LQ�
GLFDWLRQ�

7UDQVPLWWHG GDWD 8QVWDEOH 'DWD � 'DWD �

6WUREH

,�2
UHIUHVKLQJ

,�2
UHIUHVKLQJ

,�2
UHIUHVKLQJ

,�2
UHIUHVKLQJ

,�2
UHIUHVKLQJ

'DWD �

:KHQ GDWD LV RXWSXW FRQWLQXRXVO\ IURP WKH 37 DV VKRZQ DERYH� WZR 3&
VFDQV DUH UHTXLUHG IURP ZKHQ RQH EDWFK RI RXWSXW GDWD LV UHFHLYHG XQWLO WKH
QH[W LV UHFHLYHG�

,I DQ LQSXW VXFK DV WRXFK VZLWFK LV SUHVVHG ZKLOH WKH VWUREH JRHV IURP 21 WR
2))� WKDW GDWD ZLOO QRW EH RXWSXW�

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

1RWH �� 7KH 37 FDQQRW WDNH LQ GDWD XQWLO WKH VWUREH JRHV IURP 21 WR 2))� VR GDWD
VXFK DV DQ LQSXW IURPD WRXFK VZLWFKZLOO QRW EH RXWSXW LI WKH VZLWFK LV SUHVVHG
ZKLOH WKH VWUREH JRHV IURP 21 WR 2))�

�� 7KH VWUREH VLJQDO LV RXWSXW RQO\ ZKHQ WKH FRQWHQWV RI Q�� WR Q��� �XVHG IRU
37�WR�3& FRPPDQGV DQG DFFRPSDQ\LQJ GDWD� KDYH EHHQ FKDQJHG� 7KH
VWUREH VLJQDO ZLOO QRW EH RXWSXW ZKHQ WKH FRQWHQWV RI Q��� WR Q��� �XVHG IRU
ELW LQSXW GDWD DQG PHPRU\ WDEOHV� KDYH EHHQ FKDQJHG�

����� 7RXFK 6ZLWFK ,QSXW
7KHUH DUH WZR ZD\V WR LQGLFDWH WRXFK VZLWFK LQSXW� QXPHUDO LQSXW LQGLFDWLRQ
�FRPPDQG FRGH �� DQG ELW LQSXW LQGLFDWLRQ� 7KH QXPHUDO LQSXW PHWKRG LV YDOLG
IRU DOO WRXFK VZLWFKHV ���� WR ����� ZKLOH WKH ELW LQSXW PHWKRG LV YDOLG IRU
WRXFK VZLWFKHV �� WR �� RQO\�

7KHVH RSHUDWLRQV DUH YDOLG ZLWK WRXFK VZLWFK�W\SH 37V RQO\�

1XPHULF ,QSXW ,QGLFDWLRQ 7KLV PHWKRG XVHV D FRPPXQLFDWLRQV FRPPDQG �FRPPDQG FRGH �� WR WUDQVPLW
WKH WRXFK VZLWFK QXPEHUV WR WKH 3&� 7KH QXPEHUV RI WRXFK VZLWFKHV WKDW KDYH
EHHQ LQSXW FDQ EH WUDQVPLWWHG WR WKH 3& ZKHQ WKH VFUHHQ XVHG WR VHW WKH
VZLWFKHV LV EHLQJ GLVSOD\HG RQ WKH 37�

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR GLVDEOH
WKH ´%LW ,QSXWµ VHWWLQJ LQ WKH VFUHHQ DWWULEXWHV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" � [ [

Q � � 1RW XVHG� 7RXFK VZLWFK QXPEHU

[ 1 1 1

1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�

�� 'DWD LQ WKH DUHDV PDUNHG E\ [ DQG LQ ZRUGV EH\RQG Q�� ZLOO EH LJQRUHG�
�7RXFK VZLWFK GDWD ZLOO QRW DSSHDU LQ ZRUGV Q��� WKURXJK Q�����

7RXFK VZLWFK QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ���� WR �����

7KH LQSXW RFFXUV RQO\ ZKHQ D WRXFK VZLWFK LV SUHVVHG� DQG WKHUH LV QR LQGLFD�
WLRQ RI ZKHQ LW LV UHOHDVHG�

%LW ,QSXW ,QGLFDWLRQ :KHQ D VFUHHQ LQ ZKLFK WKH WRXFK VZLWFKHV KDYH EHHQ VHW LV EHLQJ GLVSOD\HG RQ
WKH 37� LQSXWV WR WRXFK VZLWFKHV �� WR �� FDQ DOVR EH GHWHFWHG WKURXJK ELWV DOOR�
FDWHG LQ Q��� WKURXJK Q���� 7KH IROORZLQJ WDEOH VKRZV WKH ELW DOORFDWLRQ IRU
WKHVH WRXFK VZLWFKHV�

'0 :RUG %LWV $OORFDWLRQ

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

Q��� �� WR �� 7RXFK VZLWFKHV �� WR ��

7KLV FRPPDQG LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR HQDEOH
WKH ´%LW ,QSXWµ VHWWLQJ DQG WKH LQSXWV KDYH EHHQ VHW IRU WRXFK VZLWFKHV LQ WKH
VFUHHQ DWWULEXWHV�

%LW RSHUDWLRQ LV XQUHODWHG WR FRPPDQG FRGHV DQG LV DOZD\V YDOLG�

1RWH 7KH 37·V VWUREH VLJQDO ZLOO QRW EH WXUQHG 21 ZKHQ WRXFK VZLWFK LQSXWV DUH LQGL�
FDWHG E\ WKH VWDWXV RI ELWV LQ Q��� WKURXJK Q����

37�WR�3& &RPPDQGV 6HFWLRQ ���
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����� )XQFWLRQ .H\ ,QSXW
7KHUH DUH WZR ZD\V WR LQGLFDWH IXQFWLRQ NH\ LQSXWV� QXPHULF LQSXW LQGLFDWLRQ
�FRPPDQG FRGH %� DQG ELW LQSXW LQGLFDWLRQ� 7KHVH RSHUDWLRQV DUH YDOLG ZLWK
IXQFWLRQ NH\�W\SH 37V RQO\�

1XPHULF ,QSXW ,QGLFDWLRQ 7KLV PHWKRG XVHV D FRPPXQLFDWLRQV FRPPDQG �FRPPDQG FRGH %� WR WUDQVPLW
WR WKH 3& WKH IXQFWLRQ NH\ QXPEHU WKDW ZDV LQSXW� )XQFWLRQ NH\ QXPEHUV �� WR ��
FDQ EH WUDQVPLWWHG�

7KH IXQFWLRQ NH\ QXPEHUV WKDW FDQ EH WUDQVPLWWHG GHSHQG RQ WKH 37 PRGHO
DQG 8QLW LQVWDOOHG� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

37 PRGHO 8QLW LQVWDOOHG )XQFWLRQ NH\ QXPEHUV

17���0�')��� ïïï �� WKURXJK ��

17��0�'1���
�'1����9�
17���0�'1�������

���NH\ )XQFWLRQ .H\ 8QLW �� WKURXJK ��

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR GLVDEOH
WKH ´%LW ,QSXWµ VHWWLQJ LQ WKH VFUHHQ DWWULEXWHV�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" % [ [

Q � � 1RW XVHG� )XQFWLRQ NH\ QXPEHU

[ [ 1 1

1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV FKDQJH DFFRUGLQJ WR WKH VWDWXV RI WKH 37�
�� 'DWD LQ WKH DUHDV PDUNHG E\ [ DQG LQ ZRUGV EH\RQG Q�� ZLOO EH LJQRUHG�

�6ZLWFK GDWD ZLOO QRW DSSHDU LQ ZRUGV Q��� WKURXJK Q�����

)XQFWLRQ NH\ QXPEHUV DUH GHVLJQDWHG E\ ��GLJLW %&' QXPEHUV ��� WR ����

7KH IXQFWLRQ NH\ QXPEHU LV WUDQVPLWWHG ZKHQ D IXQFWLRQ NH\ LV SUHVVHG� DQG
WKHUH LV QR LQGLFDWLRQ RI ZKHQ LW LV UHOHDVHG�

%LW ,QSXW ,QGLFDWLRQ :LWK IXQFWLRQ NH\�W\SH 37V� LQSXWV WR IXQFWLRQ NH\V FDQ DOVR EH GHWHFWHG WKURXJK
ELWV DOORFDWHG LQ Q��� DQG Q���� :KHQ D IXQFWLRQ NH\ LV SUHVVHG LWV FRUUHVSRQG�
LQJ ELW LQ Q���RU Q���ZLOO EH WXUQHG21� 7KH IROORZLQJ WDEOH VKRZV WKH ELW DOORFD�
WLRQ IRU WKH IXQFWLRQ NH\V �QXPEHUV �� WR ����

'0 :RUG %LWV $OORFDWLRQ

Q��� �� WR �� )XQFWLRQ NH\V �� WR ��

Q��� �� WR �� )XQFWLRQ NH\V �� WR ��

7KLV RSHUDWLRQ LV YDOLG RQO\ ZKHQ WKH 6XSSRUW 7RRO KDV EHHQ XVHG WR HQDEOH
WKH ´%LW ,QSXWµ VHWWLQJ DQG WKH LQSXWV KDYH EHHQ VHW IRU IXQFWLRQ NH\V LQ WKH
VFUHHQ DWWULEXWHV�

%LW RSHUDWLRQ LV XQUHODWHG WR FRPPDQG FRGHV DQG LV DOZD\V YDOLG�

����� 1XPHUDO 7DEOH (GLWLQJ
:KHQ D VFUHHQ LV EHLQJ GLVSOD\HG RQ WKH 37 LQ ZKLFK QXPHUDO WDEOH HGLWLQJ
KDV EHHQ VHW ZLWK WKH 6XSSRUW 7RRO� QXPEHUV LQSXW RQ WKH 37·V WRXFK
VZLWFKHV RU IXQFWLRQ NH\V FDQ EH ZULWWHQ WR WKH QXPHUDO WDEOH HQWU\ VSHFLILHG
ZLWK WKH 6XSSRUW 7RRO�

3RVLWLYH QXPEHUV DUH ZULWWHQ ZLWK D FRPPDQG FRGH RI �� DQG QHJDWLYH QXP�
EHUV DUH ZULWWHQ ZLWK D FRPPDQG FRGH RI �� ,I WKH QXPHUDO WDEOH HQWU\ VSHFL�

37�WR�3& &RPPDQGV 6HFWLRQ ���



��

ILHG ZLWK WKH 6XSSRUW 7RRO KDV EHHQ DOORFDWHG PHPRU\ LQ WKH '0 $UHD� WKH
FRQWHQWV RI WKDW PHPRU\ ZLOO EH RYHUZULWWHQ ZLWK WKH GDWD LQSXW RQ WKH WRXFK
VZLWFKHV RU IXQFWLRQ NH\V�

7KH QXPHUDO WDEOH HQWU\ LQ WKH '0 $UHD LV QRW RYHUZULWWHQ XQWLO WKH VWUREH VLJ�
QDO JRHV 21� VR XVH WKH GDWD LQ ZRUGV Q��� DQG Q��� DIWHU WKDW SRLQW� $OVR�
QHJDWLYH QXPEHUV FDQQRW EH ZULWWHQ WR QXPHUDO WDEOH HQWULHV LQ WKH '0 $UHD�

:ULWLQJ 3RVLWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR LQIRUP WKH 3& RI SRVLWLYH QXPEHUV WKDW KDYH
EHHQ UHJLVWHUHG LQ WKH QXPHUDO WDEOH�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG�

" � [ [

Q � � 1RW XVHG� 7DEOH HQWU\ QXPEHU

[ 1 1 1

Q � �� 1XPEHU GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � �� 1XPEHU GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

1RWH 7KH TXHVWLRQPDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV� 6HH �����
37 6WDWXV )ODJV IRU GHWDLOV� 'DWD LQ WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

1XPHUDO WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG E\ � GLJLWV RI %&' ���� WR ���
IRU WKH 17��0� DQG ��� WR ��� IRU WKH 17���0��

1XPHULF GDWD LV H[SUHVVHG LQ ��GLJLW %&' ��������� WR ���������� 7KH OHIW�
PRVW � GLJLWV DUH GHVLJQDWHG LQ ZRUG Q��� DQG WKH ULJKWPRVW � GLJLWV DUH GHV�
LJQDWHG LQ ZRUG Q����

:ULWLQJ 1HJDWLYH 1XPEHUV
$ FRPPDQG FRGH RI � LV XVHG WR QRWLI\ WKH 3& RI QHJDWLYH QXPEHUV WKDW KDYH
EHHQ UHJLVWHUHG LQ WKH QXPHUDO WDEOH� 1HJDWLYH QXPEHUV FDQQRW EH ZULWWHQ WR
WKH 3&·V '0 $UHD�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG

" � [ [

Q � � 1RW XVHG 7DEOH HQWU\ QXPEHU

[ 1 1 1

Q � �� 1XPEHU GDWD �OHIWPRVW � GLJLWV�

1 1 1 1

Q � �� 1XPEHU GDWD �ULJKWPRVW � GLJLWV�

1 1 1 1

1RWH 7KH TXHVWLRQPDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV� 6HH �����
37 6WDWXV )ODJV IRU GHWDLOV� 'DWD LQ WKH DUHDV PDUNHG E\ [ LV LJQRUHG�

1XPHUDO WDEOH HQWU\ QXPEHUV DUH GHVLJQDWHG E\ � GLJLWV RI %&' ���� WR ���
IRU WKH 17��0� DQG ��� WR ��� IRU WKH 17���0��

1XPHULF GDWD LV H[SUHVVHG LQ ��GLJLW %&' ��������� WR ���������� 7KH OHIW�
PRVW � GLJLWV DUH GHVLJQDWHG LQ ZRUG Q��� DQG WKH ULJKWPRVW � GLJLWV DUH GHV�
LJQDWHG LQ ZRUG Q����

37�WR�3& &RPPDQGV 6HFWLRQ ���
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����� 5HVSRQVH WR 6FUHHQ 1XPEHU 5HTXHVW
:KHQ D ´VFUHHQ QXPEHU UHTXHVWµ FRPPDQG �FRPPDQG FRGH $� LV UHFHLYHG
IURP WKH 3&� WKH 37 XVHV WKLV FRPPDQG �FRPPDQG FRGH �� WR QRWLI\ WKH 3&
RI WKH VFUHHQ QXPEHU EHLQJ GLVSOD\HG� 7KLV FRPPDQG XVHV D ´VWDQG DORQHµ
IXQFWLRQ DQG ZLOO DXWRPDWLFDOO\ WUDQVPLW WKH VFUHHQ QXPEHU HYHQ ZKHQ WKH
VFUHHQ ZDV VZLWFKHG�

:RUG �� WR �� �� WR �� �� WR �� �� WR ��

Q � � 37 VWDWXV &RPPDQG FRGH 1RW XVHG

" � [ [

Q � � 6FUHHQ QXPEHU

[ 1 1 1

1RWH �� 7KH TXHVWLRQ PDUN �"� LQGLFDWHV YDULDEOH GDWD UHSUHVHQWLQJ 37 VWDWXV�

�� 5HIHU WR ����� 6FUHHQ 1XPEHU 5HTXHVW IRU GHWDLOV RQ WKDW FRPPDQG�

��� &RPPXQLFDWLRQV &KHFN
&RPPXQLFDWLRQV EHWZHHQ WKH 37 DQG 3& FDQ EH FKHFNHG IURP WKH 37·V 6\V�
WHP 0HQX� 5HIHU WR WKH 37·V 2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

'LVSOD\ WKH 6\VWHP 0HQX� 3UHVV WKH %X]]HU� 8S $UURZ� DQG
'RZQ $UURZ .H\V�

6HOHFW 0DLQWHQDQFH 0RGH�

6HOHFW ,�2 &KHFN�

&RPP� &KHFN

6HOHFW +RVW ,�)�

&���+ ,�) &KHFN

287 ,1

���� ����

���� ����

���� ����

���� ����

1RWH 5HWXUQ WR ,�2 &KHFN 0HQX E\ SUHVVLQJ WKH %X]]HU� 8S� DQG 'RZQ .H\V VLPXOWD�
QHRXVO\�

´2XWSXWµ UHIHUV WR WKH GDWD ZULWWHQ LQ ZRUG Q��� WR Q��� RI WKH '0 DUHD� 7KH ��
GDWD SDWWHUQV VKRZQ EHORZ DUH WUDQVPLWWHG DXWRPDWLFDOO\ IURP WKH &���+ ,QWHU�
IDFH 8QLW� &KHFN ERWK WKH GLVSOD\ DQG WKH FRQWHQWV RI WKH &���+ '0 DUHD� ,I WKH

&RPPXQLFDWLRQV &KHFN 6HFWLRQ ���



��

GDWD KDV EHHQ WUDQVPLWWHG FRUUHFWO\� WKHQ WKH GLVSOD\ DQG WKH '0 FRQWHQWV
VKRXOG PDWFK�

:RUG � � � � � � � � � �� �� ��

Q��� ���� ���� ��$$ $$)) ))�� ���� ���� ���� ���� ���� ���� ))))

Q��� ���� ���� ���� ���� ��$$ $$)) ))�� ���� ���� ���� ���� ))))

Q��� ���� ���� ���� ���� ���� ���� ��$$ $$)) ))�� ���� ���� ))))

Q��� ���� ���� ���� ���� ���� ���� ���� ���� ��$$ $$)) ))�� ))))

7KLV GDWD ZLOO EH VHQW UHSHDWHGO\ XQWLO WKH ,�2 &KHFN KDV EHHQ FRPSOHWHG�
´,QSXWµ UHIHUV WR WKH '0 FRQWHQWV RI Q�� WR Q��� %\ FKDQJLQJ WKH GDWD LQ Q�� WR
Q�� IURP WKH &���+ 3&� WKH GLVSOD\ LV FKDQJHG� &KHFN ERWK WKH GLVSOD\ DQG WKH
FRQWHQWV RI WKH &���+ '0 DUHD� ,I WKH GDWD KDV EHHQ WUDQVPLWWHG FRUUHFWO\� WKHQ
WKH GLVSOD\ DQG WKH '0 FRQWHQWV VKRXOG PDWFK�
7KH RXWSXW DQG LQSXW RSHUDWLRQV FDQ EH FKHFNHG VLPXOWDQHRXVO\ E\ ZULWLQJ D 3&
SURJUDP WKDW WUDQVIHUV WKH GDWD LQ ZRUGV Q��� WKURXJK Q��� WR ZRUGV Q��
WKURXJK Q��� ,I FRPPXQLFDWLRQV DUH QRUPDO� WKH ´287µ DQG ´,1µ GLVSOD\V RQ WKH
37·V VFUHHQ ZLOO PDWFK�

&DXWLRQ %H VXUH WR VZLWFK WKH 3& WR 352*5$0 PRGH EHIRUH SHUIRUPLQJ DQ ,�2 &KHFN�
EHFDXVH WKH FRQWHQWV RI WKH WRXFK VZLWFK�IXQFWLRQ NH\ LQSXW DUHD ZLOO EH
FKDQJHG�

��� &RPPXQLFDWLRQV (UURUV
,I D FRPPXQLFDWLRQV HUURU RFFXUV� WKH KRVW HUURU VFUHHQ ZLOO EH GLVSOD\HG RQ
WKH 37·V VFUHHQ�

+RVW (UURU

(UURU VFUHHQV� KRZHYHU� PD\ QRW EH GLVSOD\HG GHSHQGLQJ RQ WKH VHWWLQJ RI
SLQ � RI 6:� RQ WKH 37 DQG RQ WKH W\SH RI HUURU�

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���



��

����� 3URFHVVLQJ &RPPXQLFDWLRQV (UURUV

:KHQ FRPPXQLFDWLRQV HUURUV RFFXU� WKH 37 H[HFXWHV WKH IROORZLQJ LQWHUQDO
SURFHVVLQJ�

1R $XWRPDWLF 5HVHW DIWHU &RPPXQLFDWLRQV (UURU �3LQ � RI 37·V 6:�� 21�

(UURU 37 LQWHUQDO SURFHVVLQJ 3RVVLEOH FRUUHFWLRQ

&RPPXQLFDWLRQV
FRPPDQG HUURU

7KH FRPPDQG LQ HUURU LV QRW H[HFXWHG� (UURU
FRQWHQWV DUH QRW GLVSOD\HG�

5HFKHFN WKH FRQWHQWV RI WKH GDWD�

+RVW HUURU ,I D FRPPXQLFDWLRQV HUURU VKRXOG RFFXU� WKH HUURU
PHVVDJH ZLOO EH GLVSOD\HG DQG D EX]]HU ZLOO VRXQG�
$IWHU WKH HUURU� QR FRPPDQGV FDQ EH UHFHLYHG�
2QFH WKH KRVW HUURU KDV EHHQ FOHDUHG� WKH 5XQ
0RGH ZLOO EH DXWRPDWLFDOO\ UHLQVWDWHG�

5HWXUQ WR 581 PRGH E\ SUHVVLQJ WKH
%X]]HU .H\ RU WKH (QWHU .H\�

&KHFN FDEOH FRQQHFWLRQV DQG &���+ 3&
VWDWXV�

&���+ ,QWHUIDFH
8QLW HUURU

,I D FRPPXQLFDWLRQV HUURU VKRXOG RFFXU� WKH HUURU
PHVVDJH ZLOO EH GLVSOD\HG DQG D EX]]HU ZLOO VRXQG�
$IWHU WKH HUURU� QR FRPPDQGV FDQ EH UHFHLYHG�

5HWXUQ WR 581 PRGH E\ SUHVVLQJ WKH
%X]]HU .H\ RU WKH (QWHU .H\�
&KHFN ZKHWKHU WKH 8QLW LV LQVWDOOHG
FRUUHFWO\� ,I VR� WKHQ UHSODFH WKH 8QLW�

$XWRPDWLF 5HVHW DIWHU &RPPXQLFDWLRQV (UURU �3LQ � RI 37·V 6:�� 2))�

(UURU 37 LQWHUQDO SURFHVVLQJ 3RVVLEOH FRUUHFWLRQ

&RPPXQLFDWLRQV
FRPPDQG HUURU

7KH FRPPDQG LQ HUURU LV QRW H[HFXWHG� (UURU
FRQWHQWV DUH QRW GLVSOD\HG�

5HFKHFN WKH FRQWHQWV RI WKH GDWD�

2WKHU (YHQ LI DQ HUURU VKRXOG RFFXU� QR HUURU PHVVDJH ZLOO
EH GLVSOD\HG� &RPPDQGV FDQQRW EH UHFHLYHG XQWLO
WKH HUURU KDV EHHQ FOHDUHG�

&KHFN FDEOH FRQQHFWLRQV DQG &���+ 3&
VWDWXV� DQG FKHFN ZKHWKHU WKH 8QLW LV
LQVWDOOHG FRUUHFWO\�

����� 7URXEOHVKRRWLQJ

:LWK VRPH HUURUV� WKH 8QLW·V VWDWXV FDQQRW EH FKHFNHG ZLWK WKH 37·V PDLQWH�
QDQFH PRGH� 7KH IROORZLQJ WDEOH SURYLGHV SRVVLEOH FDXVHV DQG SRVVLEOH UHP�
HGLHV IRU WKHVH HUURUV�

6\PSWRP 3UREDEOH FDXVH 3RVVLEOH UHPHG\

1R GLVSOD\ RQ VFUHHQ :DLWLQJ IRU FRPPDQG IURP 3& RU
WKHUH LV QR VFUHHQ GDWD�

,VVXH D FRPPDQG IURP WKH 3&� 5HFRUG VFUHHQ GDWD
ZLWK 6XSSRUW 7RRO�

&DQQRW WUDQVPLW IURP
&���+ ,QWHUIDFH 8QLW

7KH WLPLQJ VLJQDO IRU WUDQVPLVVLRQ
ZLWK WKH ,QWHUIDFH 8QLW KDV QRW
EHHQ GHWHFWHG�

&KHFN WKH VZLWFK VHWWLQJV DQG WKH ,QWHUIDFH 8QLW·V
VWUREH WLPH�

&KHFN FRPPXQLFDWLRQV LQ PDLQWHQDQFH PRGH�

'LVSOD\ LQGLFDWHV QR &���+
,QWHUIDFH 8QLW

,QWHUIDFH 8QLW LV QRW FRQQHFWHG� &RQQHFW &���+ ,QWHUIDFH 8QLW�

7KH 37·V ´581 /('µ LV QRW OLW
GXULQJ RSHUDWLRQ DQG WKH
EX]]HU VRXQGV FRQWLQXRXVO\�

37 LV UXQQLQJ XQFRQWUROOHG RU H[�
WHUQDO QRLVH LV DIIHFWLQJ 37�

,QVWDOO WKH FRQQHFWLQJ FDEOHV DZD\ IURP KLJK YROWDJH
OLQHV RU HTXLSPHQW WKDW JHQHUDWHV QRLVH� $OVR LQVWDOO
QRLVH ILOWHUV LQ SRZHU VXSSO\ OLQHV�\

6\VWHP 520 LQVWDOOHG LQFRUUHFWO\� ,QVWDOO WKH 6\VWHP 520 FRUUHFWO\ DQG EH VXUH WKDW LW
LV IDVWHQHG VHFXUHO\�

&RPPXQLFDWLRQV (UURUV 6HFWLRQ ���



��

��� &RQQHFWLRQ WR 0LQL +�W\SH 3&V
7KH &��+� &��+� &��+� DQG &��+ DV ZHOO DV WKH &���+ FDQ EH XVHG DV
WKH KRVW ZLWK WKH &���+ ,QWHUIDFH 8QLW�

����� 6\VWHP &RQILJXUDWLRQ
7KH IROORZLQJ VKRZV DQ D V\VWHP FRQILJXUDWLRQ H[DPSOH XVLQJ WKH &PP+
8QLWV DQG &���+ ,QWHUIDFH 8QLWV�

&PP+�&PPP�P�9�

&PP+ ,�2 8QLWV �WZR 8QLWV PD[��

2QO\ RQH UDFN FDQ EH FRQQHFWHG WR
WKH HQG RI WKH V\VWHP�

17��0

17���0

����� &RQQHFWLRQV
7KH &���+ ,QWHUIDFH 8QLW FRQQHFWV RQH�WR�RQH WR D &38�

8S WR WZR ,�2 8QLWV FDQ EH FRQQHFWHG WR WKH &38 ZLWK WKH &���+ ,QWHUIDFH
8QLW� 7KH &���+ ([SDQVLRQ ,�2 5DFN� KRZHYHU� FDQQRW EH FRQQHFWHG�

&PP+ ,�2 8QLW FDQQRW EH FRQQHFWHG DIWHU WKH &���+ ,QWHUIDFH 8QLW� $OZD\V
FRQQHFW WKH &���+ ,QWHUIDFH 8QLW DW WKH HQG RI WKH OLQH LQ WKH V\VWHP�

$OZD\V LQVWDOO D QRLVH ILOWHU ZKHQ FRQQHFWLQJ D 0LQL +�W\SH 3&� 2EVHUYH WKH
IROORZLQJ SUHFDXWLRQV GXULQJ LQVWDOODWLRQ�

�� �� ���� �� ,QVWDOO WKH QRLVH ILOWHU LQ WKH 0LQL +�W\SH 3&·V SRZHU VXSSO\ OLQH� ,QVWDOO LW DV
FORVH DV SRVVLEOH WR WKH 3& DQG VHSDUDWH IURP RWKHU SRZHU VXSSO\ OLQHV�

�� *URXQG WKH QRLVH ILOWHU·V FDVH WR WKH )* �IUDPH JURXQG� VXUIDFH�
�� 7KH 7'. &RPSDQ\·V =*%�������8 RU HTXLYDOHQW QRLVH ILOWHU LV UHFRP�

PHQGHG�

1RLVH ILOWHU

�

�

�

�

,1 287 �� 9��� 9

&RQQHFWLQJ &DEOHV 7KH ,�2&RQQHFWLQJ&DEOH IRU WKH &PP+ ,�28QLW LV GLIIHUHQW IURP WKH RQH IRU WKH
&���+ ,QWHUIDFH 8QLW� 7KH IROORZLQJ WDEOH OLVWV WKH FRQQHFWLQJ FDEOHV DQG
OHQJWKV IRU ERWK 8QLWV�

3& 0RGHO &DEOH OHQJWK �/� &DEOH 0RGHOJ � �

6WDQGDUG 6PDOO &RQQHFWRU�

&���+ �� FP &���+�&1��� ïïï

�� FP &���+�&1��� 17��0�&13���

� P &���+�&1��� 17��0�&13���

� P &���+�&1��� 17��0�&13���

�� P &���+�&1��� 17��0�&13���

&��+�&��+�
&��+�&��+

�� FP &��+�&1��� ïïï
&��+�&��+

�� FP &��+�&1��� 17��0�&13���

� P &��+�&1��� 17��0�&13���

&RQQHFWLRQ WR 0LQL +�W\SH 3&V 6HFWLRQ ���



��

1RWH �� 7KH FRQQHFWRU WKDW FRQQHFWV WR WKH ,QWHUIDFH 8QLW LV VPDOO�VL]HG �WKH VDPH
VL]H DV WKH RQH RQ WKH &���+�352�� 3URJUDPPLQJ &RQVROH��

�� 7KH PD[LPXP FDEOH OHQJWK EHWZHHQ WZR 8QLWV LV � P� 7KH PD[LPXP OHQJWK
RI DOO ,�2 &RQQHFWLQJ &DEOHV LV � P�

17��0�&13PP� �)RU WKH &���+�

&RQQHFWV WR
,QWHUIDFH 8QLW

&RQQHFWV
WR &���+

17��0�&13PP� �)RU 0LQL +�W\SH 3&V�

&RQQHFWV WR
,QWHUIDFH 8QLW

&RQQHFWV WR
0LQL +�W\SH 3&

����� 8QLW 1XPEHU 6HWWLQJV
7KH &���+ ,QWHUIDFH 8QLW LV D 6SHFLDO ,�2 8QLW ZKLFK UHTXLUHV D XQLW QXPEHU
VHWWLQJ� 8QLW QXPEHUV � WKURXJK � FDQ EH VHW ZLWK 6:�� 8VXDOO\ WKH XQLW
QXPEHU LV VHW WR �� $Q HUURU ZLOO UHVXOW LI WKH XQLW QXPEHU LV VHW WR � RU ��

7KH &���+ ,QWHUIDFH 8QLW GRHV QRW XVH DQ\ RI WKH ,5 ZRUGV DOORFDWHG WR LW
EHFDXVH LW WUDQVIHUV DQG VWRUHV GDWD LQ '0� VR ,5 ��� WR ,5 ��� FDQ EH XVHG
DV ZRUN ELWV�

8QLW QXPEHU ,5 :RUGV

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

1RWH 7KH &���+ ([SDQVLRQ ,�2 5DFN FDQQRW EH FRQQHFWHG ZKHQ WKH &���+ ,QWHU�
IDFH 8QLW LV FRQQHFWHG� VR RWKHU 6SHFLDO ,�2 8QLWV FDQQRW EH FRQQHFWHG DQG WKH
XQLW QXPEHU RI WKH ,QWHUIDFH 8QLW FDQ EH VHW WR DQ\ QXPEHU EHWZHHQ � DQG ��

����� 6\VWHP 6HWWLQJV
,Q 0LQL +�W\SH 3&V� ZRUGV '0 ���� WR '0 ���� DUH DOORFDWHG DV WKH 3&·V
V\VWHP VHWWLQJ DUHD� 7KLV DUHD DQG WKH PHPRU\ WDEOH DUHD PXVW QRW RYHUODS�
VR WKH ILUVW ZRUG VHWWLQJ PXVW EH ORZHU IRU 0LQL +�W\SH 3&V WKDQ LW LV IRU WKH
&���+� 5HIHU WR ��� 6SHFLILFDWLRQV DQG 6ZLWFK 6HWWLQJV IRU PRUH GHWDLOV�

&RQQHFWLRQ WR 0LQL +�W\SH 3&V 6HFWLRQ ���



��

6HWWLQJ )LUVW :RUG DQG 0HPRU\ 7DEOH $UHDV

21

6:�

� � � � � � � �

7KH IDFWRU\�VHW GHIDXOW
VHWWLQJV DUH VKRZQ DW
WKH OHIW�

1XPEHU RI 6WULQJ 7DEOH (QWULHV

1XPEHU RI 1XPHUDO 7DEOH (QWULHV

)LUVW :RUG

21

6:�

� � � �

6HW WR 2))�

0HPRU\ 7DEOH ,QLWLDOL]DWLRQ

6HWWLQJ WKH )LUVW :RUG $OO GDWD WUDQVIHUV EHWZHHQ WKH &���+ ,QWHUIDFH 8QLW DQG WKH 3& DUH H[HFXWHG
XVLQJ WKH 3&·V '0 DUHD� 7KH ILUVW ZRUG XVHG LQ WKH '0 DUHD LV VHW ZLWK 6:�� DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

3LQ � 3LQ � 3LQ � 3LQ � )LUVW ZRUG

2)) 2)) 2)) 2)) '0 ����

21 2)) 2)) 2)) '0 ����

2)) 21 2)) 2)) '0 ����

21 21 2)) 2)) '0 ����

2)) 2)) 21 2)) '0 ����

21 2)) 21 2)) '0 ����

2)) 21 21 2)) '0 ����

21 21 21 2)) '0 ����

2)) 2)) 2)) 21 '0 ����

21 2)) 2)) 21 '0 ����

2)) 21 2)) 21 '0 ����

21 21 2)) 21 '0 ����

2)) 2)) 21 21 '0 ����

21 2)) 21 21 '0 ����

2)) 21 21 21 &DQQRW EH VHW� 6HH QRWH�

21 21 21 21 &DQQRW EH VHW�

1RWH 7KLV VHWWLQJ �'0 ����� LV DOORZHG LQ WKH &���+� EXW QRW LQ 0LQL +�W\SH 3&V�

8VH SLQV � DQG � RI 6:� WR VHW WKH QXPEHU RI QXPHUDO WDEOH HQWULHV WR �� ���
��� RU ����

3LQ � 3LQ � 1R� RI HQWULHV (QWU\ QXPEHUV

2)) 2)) � ïïï

21 2)) �� �� WR ��

2)) 21 �� �� WR ��

21 21 ��� �� WR ���

6HWWLQJ WKH 1XPEHU RI
1XPHUDO 7DEOH (QWULHV

&RQQHFWLRQ WR 0LQL +�W\SH 3&V 6HFWLRQ ���



��

8VH SLQV � DQG � RI 6:� WR VHW WKH QXPEHU RI VWULQJ WDEOH HQWULHV WR �� �� ���
RU ���

3LQ � 3LQ � 1R� RI HQWULHV (QWU\ QXPEHUV

2)) 2)) � ïïï

21 2)) � �� WR ��

2)) 21 �� �� WR ��

21 21 �� �� WR ��

3LQ � RI 6:� GHWHUPLQHV ZKHWKHU WKH LQLWLDO PHPRU\ WDEOH YDOXHV XVHG DUH WKH
RQHV LQ WKH 37 �VHW IURP WKH 6XSSRUW 7RRO� RU WKH RQHV LQ WKH 3&·V '0 $UHD�

)RU H[DPSOH� SLQ � ZRXOG EH WXUQHG 2)) �'0 $UHD YDOXH� ZKHQ GLVSOD\LQJ
WKH SURGXFWLRQ TXDQWLW\ QXPEHU RQ WKH 37·V VFUHHQ� VR WKH SUHYLRXV SURGXF�
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