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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�

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

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

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�

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

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

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

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

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJK�TXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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��� 0HPRU\ $UHDV DQG 3URJUDPPLQJ 'HYLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� ([HFXWLRQ &\FOH ZLWK 6XEFKDUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV VHTXHQWLDO IXQFWLRQ FKDUW �6)&� SURJUDPPLQJ IRU WKH 6<60$& &9�VHULHV 3UR�
JUDPPDEOH &RQWUROOHUV �3&V�� 2QO\ WKH &9���� &9����� DQG &9���� VXSSRUW 6)& SURJUDPPLQJ� 6)&
SURJUDPV FDQQRW EH ZULWWHQ WR WKH &90�� 7KLV PDQXDO LV GHVLJQHG WR EH XVHG WRJHWKHU ZLWK WZR RWKHU
&9�VHULHV 3& RSHUDWLRQ PDQXDOV DQG DQ LQVWDOODWLRQ JXLGH� 7KH HQWLUH VHW RI &9�VHULHV 3& PDQXDOV LV
OLVWHG EHORZ� 2QO\ WKH EDVLF SRUWLRQV RI WKH FDWDORJ QXPEHUV DUH JLYHQ� EH VXUH \RX KDYH WKH PRVW UHFHQW
YHUVLRQ IRU \RXU DUHD�

0DQXDO &DW� 1R�

&9�VHULHV 3& ,QVWDOODWLRQ *XLGH :���

&9�VHULHV 3& 2SHUDWLRQ 0DQXDO� 6)& :���

&9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV :���

&9�VHULHV 3& 2SHUDWLRQ 0DQXDO� +RVW ,QWHUIDFH :���

$FWXDO SURJUDPPLQJ IRU WKH &9�VHULHV 3&V LV SHUIRUPHG ZLWK WKH &9 6XSSRUW 6RIWZDUH �&966�� IRU ZKLFK
WKH IROORZLQJPDQXDOV DUH DYDLODEOH� �7KH JXLGHERRN SURYLGHV D EULHI LQWURGXFWLRQ DQG WUDLQLQJPDQXDO DQG
LV QRW HVVHQWLDO WR &966 RSHUDWLRQ��

0DQXDO &DW� 1R�

7KH &9 6HULHV *HWWLQJ 6WDUWHG *XLGHERRN :���

&9 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� %DVLFV :���

&9 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� 2IIOLQH :���

&9 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO� 2QOLQH :���

3OHDVH UHDG WKLVPDQXDO FRPSOHWHO\ WRJHWKHU ZLWK WKH RWKHU &9�VHULHV 3& DQG&966PDQXDOV DQG EH VXUH
\RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGH EHIRUH DWWHPSWLQJ WR LQVWDOO� SURJUDP� RU RSHUDWH D &9�VHULHV 3&�
7KH EDVLF FRQWHQW RI HDFK VHFWLRQ RI WKLV PDQXDO LV RXWOLQHG EHORZ�

6HFWLRQ � LQWURGXFHV WKH EDVLF FRQFHSW DQG IHDWXUHV RI 6)&SURJUDPPLQJ DQG SURYLGHV D VLPSOH H[DPSOH
RI LWV DSSOLFDWLRQ�

6HFWLRQ � RXWOLQHV WKH WHUPLQRORJ\� EDVLF HOHPHQWV� DQG SURFHGXUH XVHG LQ ZULWLQJ DQ 6)& SURJUDP DQG
LQWURGXFHV WKH 3& PHPRU\ DUHDV DQG 3URJUDPPLQJ 'HYLFH FDSDELOLWLHV IRU 6)& SURJUDPV�

6HFWLRQ � JLYHV D PRUH LQ�GHSWK ORRN DW 6)& SURJUDPPLQJ HOHPHQWV DQG KRZ WKH\ JR WRJHWKHU WR FUHDWH
DQ 6)& SURJUDP�

6HFWLRQ � JRHV RQ WR VKRZ ZD\V WR FRQWURO WKH H[HFXWLRQ RI 6)& SURJUDPV DQG GHVFULEHV WKH ODGGHU�GLD�
JUDP LQVWUXFWLRQV WKDW DUH XVHG ZLWK 6)& SURJUDPV�

6HFWLRQ � GHPRQVWUDWHV WKH RUGHU LQ ZKLFK 6)&SURJUDPV DUH H[HFXWHG� VKRZV KRZ WR FDOFXODWH SURJUDP
H[HFXWLRQ WLPH� DQG SURYLGHV D OLVW RI HUURU FRGHV WKDW DUH JHQHUDWHG IRU 6)& SURJUDPPLQJ HUURUV�

6HFWLRQ � SURYLGHV H[DPSOHV WKDW GHPRQVWUDWH WKH LQIRUPDWLRQ SURYLGHG LQ HDUOLHU VHFWLRQV� 7KH ODVW H[�
DPSOH VKRZV KRZ D ODGGHU�GLDJUDP SURJUDP FDQ EH FRQYHUWHG WR DQ 6)& SURJUDP DQG GHVFULEHV WKH
EHQHILWV WKDW WKLV SURYLGHV�
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2XWOLQH DQG )HDWXUHV RI 6)&

7KLV VHFWLRQ LQWURGXFHV 6)& SURJUDPV DQG SURYLGHV DQ H[DPSOH WKDW FRPSDUHV WKH GLIIHUHQFHV EHWZHHQ 6)& SURJUDPV DQG
ODGGHU�GLDJUDP SURJUDPV� 'HWDLOV RQ 6)& SURJUDPV DUH SURYLGHG LQ ODWHU VHFWLRQV�
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��� $SSOLFDWLRQ ([DPSOH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 2XWOLQH
6HTXHQWLDO )XQFWLRQ &KDUWV� RU 6)&� LV D JUDSKLF�RULHQWHG SURJUDPPLQJPHWKRG
GHYHORSHG WR SURYLGH VLPSOH UHSUHVHQWDWLRQ RI SURFHVVLQJ VHTXHQWLDO VWHSV LQ
FRQWURO DSSOLFDWLRQV�
6)& XVHV JUDSKLF V\PEROV DUUDQJHG WR FORVHO\ UHSUHVHQW WKH DFWXDO VHTXHQFH RI
SURFHVVLQJ� WKHUHE\ DOORZLQJ \RX WR SURJUDP E\ VLPSO\ UHSUHVHQWLQJ WKH VWHSV RI
D SURFHVV DQG WKH WUDQVLWLRQ FRQGLWLRQV EHWZHHQ WKHVH VWHSV�
7KH IROORZLQJ LOOXVWUDWLRQ VKRZV VRPH RI WKH V\PEROV XVHG LQ 6)&� 7KH ER[HV
UHSUHVHQW WKH SURFHVVLQJ VWHSV� WKH OLQHV FRQQHFWLQJ WKHP UHSUHVHQW WKH SUR�
FHVVLQJ IORZ� DQG WKH VKRUW KRUL]RQWDO OLQHV UHSUHVHQW WKH WUDQVLWLRQ FRQGLWLRQV
WKDW FRQWURO SURFHVVLQJ IORZ� 7KHVH V\PEROV DUH GHVFULEHG LQ PRUH GHWDLO ODWHU LQ
WKH PDQXDO�
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��� )HDWXUHV
,PSURYHG 'HVLJQ (IILFLHQF\ 7KH SURJUDP LV FUHDWHG LQ WKH VDPH RUGHU DV WKH VHTXHQFH RI SURFHVVHV� WKXV

VLPSOLI\LQJ SURJUDPGHYHORSPHQW DQG DOORZLQJ JUHDWHU DFFXUDF\� ,Q DGGLWLRQ� WKH
WLPH UHTXLUHG IRU SURJUDPPLQJ LV JUHDWO\ UHGXFHG�
7KH HQWLUH SURJUDP FDQ EH EURNHQ GRZQ LQWR SURJUHVVLYHO\ PRUH GHWDLOHG VWHSV�
PDNLQJ WRS�GRZQ SURJUDPPLQJ HDV\ DQG DOORZLQJ WKH SURJUDPPLQJ ORDG WR EH
GLYLGHG DPRQJ VHYHUDO SURJUDPPHUV� 7KH KLHUDUFKLFDO DQG PRGXODU VWUXFWXUH RI
WKH SURJUDP DOORZV LW WR EH HDVLO\ UHXVHG�
7KH VWUXFWXUHG SURJUDPPLQJ DQG JUDSKLF V\PEROV DOORZ SURJUDPPLQJ WR SUR�
FHHG ZLWKRXW DQ H[WHQVLYH FRQVLGHUDWLRQ RI KDUGZDUH VR WKDW HYHQ EHJLQQHUV
FDQ FUHDWH SURJUDPV�
7KH DFWXDO FRQWURO RSHUDWLRQV ZLWKLQ HDFK VWHS FDQ EH SURJUDPPHG ZLWK ODGGHU
GLDJUDP LQVWUXFWLRQV EDVLFDOO\ WKH VDPH DV WKRVH XVHG ZLWK &�VHULHV 3&V� DOORZ�
LQJ SDUWLDO DSSOLFDWLRQ RI&�VHULHV SURJUDPV� 7KH6)&SURYLGHV D QHZPHWKRG IRU
VWUXFWXULQJ WUDGLWLRQDO ODGGHU GLDJUDP SURJUDPV�

(DV\ 'HEXJJLQJ�0DLQWHQDQFH 7KH JUDSKLF�RULHQWHG SURJUDPPLQJ PHWKRG SURYLGHV YLVXDOO\ VXSHULRU QRWDWLRQ�
,W PDNHV WKH VHTXHQFH RI VWHSV� WKH FRQWHQWV RI SURFHVVLQJ� DQG WKH FRQGLWLRQV
IRU PRYHPHQW EHWZHHQ VWHSV YLVXDOO\ XQGHUVWDQGDEOH� DQG LW PDNHV LW HDV\ WR
PRQLWRU WKH PRYHPHQW IURP RQH VWHS WR DQRWKHU GXULQJ RSHUDWLRQ�
3URJUDP GHEXJJLQJ LV VLPSOH� DV WKH SDUW RI WKH SURJUDP FRUUHVSRQGLQJ WR WKH
SURFHVV FDXVLQJ WURXEOH FDQ EH HDVLO\ ORFDWHG�
7KH SURJUDP FDQ EH FRUUHFWHG RQH VHFWLRQ DW D WLPH� ZLWK OLWWOH RU QR LQIOXHQFH RQ
RWKHU VHFWLRQV� 7KLV SURYLGHV VXSHULRU PDLQWHQDQFH FDSDELOLW\�

5HGXFWLRQ RI &\FOH 7LPH &\FOH WLPH LV JUHDWO\ UHGXFHG� DQG SURFHVVLQJ LV WKHUHE\ VSHHGHG XS� EHFDXVH
RQO\ UHTXLUHG SURJUDP VWHSV DUH H[HFXWHG HDFK F\FOH�

)HDWXUHV 6HFWLRQ ���



�

��� $SSOLFDWLRQ ([DPSOH
6)& LV ZHOO VXLWHG WR FRQWUROOLQJ VHTXHQWLDO SURFHVVLQJ� ,Q WKLV VLPSOH DSSOLFDWLRQ
H[DPSOH� DQ 6)& SURJUDP LV FRPSDUHG WR D WUDGLWLRQDO ODGGHU GLDJUDP SURJUDP�

/HW·V FRQVLGHU DQ H[DPSOH LQ ZKLFK D URERW KDQG� DV VKRZQ LQ WKH LOOXVWUDWLRQ EH�
ORZ� JUDVSV D ZRUNSLHFH DQG WUDQVIHUV LW IURP SRLQW $ WR SRLQW %�

/HIW URWDWLRQ

5LJKW URWDWLRQ
/RZHULQJ

5DLVLQJ

+DQG

:RUNSLHFH 5RERW

3RLQW $ 3RLQW %

7KH URERW DUP PRYHV DV GHVFULEHG EHORZ� 7KH RUGHU RI RSHUDWLRQV LV VKRZQ RQ
WKH ULJKW�

�� �� ���� �� :KHQ WKH VWDUW LV LQLWLDWHG� D FKHFN LV PDGH
�RULJLQ FKHFN� WR YHULI\ WKDW WKH URERW DUP LV
DW WKH RULJLQ SRLQW DQG WKDW WKH KDQG LV RSHQ�

�� ,I WKH RULJLQ FKHFN FRQGLWLRQV DUHPHW� WKH UR�
ERW DUP LV ORZHUHG WR SRLQW $�

�� $IWHU WKH URERW DUP KDV EHHQ ORZHUHG LQWR
SRVLWLRQ� WKH KDQG FORVHV DQG JUDVSV WKH
ZRUNSLHFH�

�� 2QFH WKH ZRUNSLHFH LV VHFXUHO\ JUDVSHG�
WKH DUP LV UDLVHG�

�� $IWHU WKH DUP KDV EHHQ UDLVHG� LW URWDWHV WR
WKH ULJKW�

�� :KHQ WKH URWDWLRQ LV FRPSOHWH� WKH DUP LV
ORZHUHG WR SRLQW %�

�� $IWHU WKH DUP KDV EHHQ ORZHUHG LQWR SRVL�
WLRQ� WKH KDQG RSHQV DQG UHOHDVH WKH ZRUN�
SLHFH DW SRLQW %�

�� 7KH DUP LV UDLVHG DJDLQ�

�� $IWHU WKH DUP KDV EHHQ UDLVHG� LW URWDWHV WR
WKH OHIW DQG UHWXUQV WR WKH RULJLQ SRLQW�

$SSOLFDWLRQ ([DPSOH 6HFWLRQ ���

2ULJLQ FKHFN

/RZHU

*UDVS

5DLVH

5LJKW URWDWH

/RZHU

:RUNSLHFH UH�
OHDVH

5DLVH

/HIW URWDWH



�

6)& 3URJUDP $Q 6)& SURJUDP LV ZULWWHQ WR UHSUHVHQW WKH DFWXDO IORZ RI SURFHVVHV� (DFK SUR�
FHVV LV ZULWWHQ DV D VHSDUDWH VWHS� 7KH ´DFWLRQVµ WKDWPXVW EH FDUULHG RXW IRU HDFK
VWHS DUH ZULWWHQ DQG VWHSV DUH VHSDUDWHG E\ WKH FRQGLWLRQV WKDW PXVW EH PHW WR
PRYH IURP RQH VWHS WR DQRWKHU�
:KHQ DQ 6)& SURJUDP LV H[HFXWHG� RXWSXWV LQ SUHYLRXV VWHSV DUH DXWRPDWLFDOO\
UHVHW DV WKH SURJUDPPRYHV IURP RQH VWHS WR DQRWKHU� 7KLV PDNHV 6)& LGHDO IRU
SURJUDPV WKDW FRQWURO VHTXHQWLDOO\ H[HFXWHG SURFHVVHV OLNH WKH RQH LQ WKH DERYH
H[DPSOH�
$OWKRXJK WKLV SURJUDP H[DPSOH XVHV D VHSDUDWH VWHS IRU HDFK DFWXDWRU� PXOWLSOH
SURFHVVHV FDQ EH SURJUDPPHG ZLWKLQ RQH VWHS� GHSHQGLQJ RQ WKHLU FRPSOH[LW\�

6WHS �

7UDQVLWLRQ � �ORZHU OLPLW�

7UDQVLWLRQ � �RULJLQ FKHFN� VWDUW VZLWFK 21�
OHIW OLPLW� XSSHU OHIW OLPLW� KDQG RSHQ�

6WHS �

6WHS �

7UDQVLWLRQ � �KDQG FORVHG�

7UDQVLWLRQ � �XSSHU OLPLW�

6WHS �

7UDQVLWLRQ � �ULJKW OLPLW�

6WHS �

7UDQVLWLRQ � �ORZHU OLPLW�

6WHS �

7UDQVLWLRQ � �KDQG RSHQ�

6WHS �

7UDQVLWLRQ � �XSSHU OLPLW�

6WHS �

7UDQVLWLRQ � �OHIW OLPLW�

/RZHU

*UDVS

5DLVH

7XUQ ULJKW

/RZHU

5HOHDVH

5DLVH

7XUQ OHIW

6WHS �

$SSOLFDWLRQ ([DPSOH 6HFWLRQ ���
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/DGGHU 'LDJUDP 3URJUDP ,Q D ODGGHU SURJUDP� FRPSOH[ LQWHUORFNV DUH UHTXLUHG WR FRQWURO H[HFXWLRQ DQG
WKH RYHUDOO IORZ RI SURFHVVLQJ LV QRW REYLRXV IURP ORRNLQJ DW WKH SURJUDP�2QO\ DQ
H[SHULHQFHG ODGGHU GLDJUDP SURJUDPPHU FRXOG UHDGLO\ XQGHUVWDQG WKH IROORZLQJ
H[DPSOH�

1RWH� 3XVK�EXWWRQ VZLWFKHV

/LPLW VZLWFKHV

5HOD\ FRQWDFWV

/HIW OLPLW6WDUW VZLWFK 8SSHU OLPLW 2SHQ KDQG /RZHU OLPLW 5DLVH

5LJKW OLPLW 8SSHU OLPLW &ORVH KDQG

/RZHU

/HIW OLPLW /RZHU OLPLW 5LJKW OLPLW

&ODPS /RZHU OLPLW

/HIW OLPLW /RZHU OLPLW &ORVH KDQG 8SSHU OLPLW /RZHU

/RZHU OLPLW 2SHQ KDQG5LJKW OLPLW

5DLVH

/HIW OLPLW 8SSHU OLPLW &ORVH KDQG 5LJKW OLPLW 5RWDWH OHIW

5RWDWH ULJKW

5LJKW OLPLW 8SSHU OLPLW 2SHQ KDQG /HIW OLPLW

5RWDWH OHIW

/RZHU

5RWDWH
OHIW

&ODPS

5DLVH

5RWDWH
ULJKW

5RWDWH ULJKW

$SSOLFDWLRQ ([DPSOH 6HFWLRQ ���
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6(&7,21 �
6)& %DVLFV

7KLV VHFWLRQ GHILQHV EDVLF WHUPLQRORJ\ XVHG WR GHVFULEH 6)& SURJUDPV DQG WKHQ LQWURGXFHV DOO RI WKH EDVLF HOHPHQWV XVHG WR
FUHDWH 6)&SURJUDPV� 7KHZD\ 6)&SURJUDPV RSHUDWH DQG WKH 3&PHPRU\ DUHDV UHODWHG WR 6)&SURJUDPV DUH DOVR LQWURGXFHG�
)LQDOO\� DQ RYHUYLHZ RI FUHDWLQJ DQ 6)& SURJUDP LV SURYLGHG�

'HWDLOV RQHOHPHQWV LQ6)&SURJUDPV DUH SURYLGHG LQ6HFWLRQ�6)&3URJUDPPLQJ(OHPHQWV�'HWDLOV RQFRQWUROOLQJ VWHS VWDWXV
XVLQJ ODGGHU�GLDJUDP LQVWUXFWLRQV DQG RQ WKH PRYHPHQW RI DFWLYH VWDWXV WKURXJK WKH SURJUDP DUH SURYLGHG LQ 6HFWLRQ � &RQ�
WUROOLQJ 6WHS 6WDWXV DQG LQ 6HFWLRQ � 6)&([HFXWLRQ &\FOH DQG (UURUV� ([DPSOH 6)& SURJUDPV DUH SURYLGHG LQ 6HFWLRQ � 6)&
$SSOLFDWLRQ ([DPSOHV�

��� 6)& 7HUPLQRORJ\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF 6)& 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6HTXHQWLDO 6WHSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQGLWLRQDO %UDQFKLQJ DQG &RQGLWLRQDO -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDOOHO %UDQFKLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUDOOHO -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6WDWXV 7UDQVIHU &RQGLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0HPRU\ $UHDV DQG 3URJUDPPLQJ 'HYLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &UHDWLQJ DQ 6)& 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 6)& 7HUPLQRORJ\
%DVLF 6)& WHUPLQRORJ\ LV H[SODLQHG EHORZ� 7KHVH WHUPV DUH H[SODLQHG LQ PRUH
GHWDLO ODWHU LQ WKH PDQXDO�

6)& 6)& VWDQGV IRU VHTXHQWLDO IXQFWLRQ FKDUW� DQG LV D PHWKRG RI SURJUDPPLQJ SUR�
JUDPPDEOH FRQWUROOHUV� 7KLVPHWKRG UHSUHVHQWV DQ DGYDQFH RYHU WKH ODGGHU GLD�
JUDPPHWKRG� LQ WKDW LW VKRZV WKH VHTXHQFH RI SURFHVVHV DQG XWLOL]HV WKH DGYDQ�
WDJHV RI VWUXFWXUHG SURJUDPPLQJ� ,W LV KLJKO\ YLVXDOO\ RULHQWHG DQG HDV\ WR XQGHU�
VWDQG� 7KH PHWKRG LV FXUUHQWO\ EHLQJ VWDQGDUGL]HG WKURXJK WKH ,(&
�,(&�6&��$�:*�7)� DQG -,6�

6KHHWV 6)& SURJUDPV DUH LQSXW ZLWK WKH &966� ,I D SURJUDP LV WRR ODUJH� LW PXVW EH GL�
YLGHG LQWR XQLWV FDOOHG VKHHWV� $OWKRXJK VPDOOHU SURJUDPV FDQ EH FRQWDLQHG LQ D
VLQJOH VKHHW� PDQ\ SURJUDPVZLOO UHTXLUH PXOWLSOH VKHHWV� 5HIHU WR WKH &966 RS�
HUDWLRQ PDQXDOV IRU GHWDLOV�

6HTXHQWLDO 3URFHVVLQJ $OO SURFHVVLQJ LV GLYLGHG LQWR DQ RUGHUHG VHULHV RI SURFHVVHV� DQG HDFK RI ZKLFK
LV H[HFXWHG LQ D WLPH VHTXHQFH LQ WKH SURJUDP� ,Q D ODGGHU SURJUDP� VHTXHQWLDO
SURFHVVLQJ FDQ EH UHSUHVHQWHG E\ VWHS SURJUDPPLQJ LQVWUXFWLRQV� EXW 6)& LV
VXSHULRU EHFDXVH VWHSV DUH YLVXDOO\ UHSUHVHQWHG XVLQJ HDV\�WR�XQGHUVWDQG
V\PEROV�

6WHSV $ VWHS LV D EDVLF HOHPHQW LQ DQ 6)&SURJUDP� DQG HDFK VWHS UHSUHVHQWV RQH SUR�
FHVV� 6WHSV DUH UHSUHVHQWHG E\ ER[HV LQ WKH FKDUW� DQG HDFK VWHS LV DOORFDWHG D
VWHS QXPEHU�
(DFK VWHS DOZD\V KDV D VWDWXV RI HLWKHU DFWLYH RU LQDFWLYH� 7KH DFWLYH VWDWXV
PRYHV IURP RQH VWHS WR WKH QH[W VWHS ZKHQ D WUDQVLWLRQ FRQGLWLRQ LV PHW� 6WHSV
RUJDQL]H WKH RYHUDOO VWUXFWXUH RI WKH SURJUDP� DQG GR QRW WKHPVHOYHV SHUIRUP
DQ\ FRQWURO RSHUDWLRQV� 7KH DFWXDO FRQWURO RSHUDWLRQV DUH FRQWDLQHGZLWKLQ D VWHS
LQ DFWLRQ EORFNV� ZKLFK DUH H[SODLQHG EHORZ�
<RX FDQ GHILQH DV ´LQLWLDO VWHSVµ WKH VWHSV WKDW \RX ZDQW WR EH DFWLYH ZKHQ SUR�
JUDP H[HFXWLRQ EHJLQV�
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6WHS ,QLWLDO VWHS �



 UHSUHVHQWV WKH VWHS QXPEHU��

$FWLYH DQG ,QDFWLYH 6WDWXV $ VWHS LV VDLG WR EH DFWLYH ZKHQ WKH DFWLRQV DVVRFLDWHG ZLWK WKDW VWHS DUH EHLQJ�
RU FDQ EH� H[HFXWHG� 7KHUH DUH WKUHH VXE�VWDWXVHV RI DFWLYH VWDWXV� H[HFXWH�
SDXVH� DQG KDOW� �)RU GHWDLOV� UHIHU WR �ï�ï�6XEFKDUWV�� ,QDFWLYH VWHSV DUH WKRVH
LQ ZKLFK WKH DFWLRQV FDQQRW EH H[HFXWHG�

6WDWXV 7UDQVIHUV 6WDWXV WUDQVIHU UHIHUV WR WKH PRYHPHQW RI DFWLYH VWDWXV EHWZHHQ 6)& VWHSV�

$FWLYH

,QDFWLYH $FWLYH

,QDFWLYH

7UDQVLWLRQ FRQGLWLRQ PHW�

7UDQVLWLRQV $ WUDQVLWLRQ LV D FRQGLWLRQ ZKLFK FRQWUROV WKH WUDQVIHU RI DFWLYH VWDWXV IURP RQH
VWHS WR WKH QH[W� 2QO\ RQH WUDQVLWLRQ LV DOORZHG EHWZHHQ DQ\ SDLU RI VWHSV DQG
RQO\ RQH VWHS LV DOORZHG EHWZHHQ DQ\ SDLU RI WUDQVLWLRQV�
7KH WUDQVLWLRQ PRYHV WKH DFWLYH VWDWXV WR WKH QH[W VWHS ZKHQ WKH IROORZLQJ WKUHH
FRQGLWLRQV DUH DOO PHW�
� 7KH VWHS DERYH WKH WUDQVLWLRQ LV DFWLYH�

6)& 7HUPLQRORJ\ 6HFWLRQ ���
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� 7KH VWHS EHORZ WKH WUDQVLWLRQ LV LQDFWLYH�

� 7KH WUDQVLWLRQ FRQGLWLRQ LV PHW�

7KH WUDQVLWLRQ WKXV VHUYHV WR FRQWURO WKH PRYHPHQW IURP RQH VWHS WR DQRWKHU�

(DFK WUDQVLWLRQ LV LGHQWLILHG E\ D WUDQVLWLRQ QXPEHU RQO\ RU E\ D WUDQVLWLRQ QXPEHU
DQG D ELW DGGUHVV�:KHQ RQO\ D WUDQVLWLRQ QXPEHU LV XVHG� WKH WUDQVLWLRQ FRQGLWLRQ
LV SURJUDPPHG VHSDUDWHO\ XVLQJ D ODGGHU SURJUDP� �7UDQVLWLRQ SURJUDPV DUH H[�
SODLQHG EHORZ��
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 UHSUHVHQWV WKH WUDQVLWLRQ QXPEHU��

$FWLRQV $Q DFWLRQ LV DQ LQGLYLGXDO RSHUDWLRQ FRQWDLQHG ZLWKLQ D VWHS LQ DQ 6)& SURJUDP�
$FWLRQV DUH SURJUDPPHG LQ DQ DFWLRQ EORFN� ZKLFK LV D OLVW RI DFWLRQV WKDW GHILQHV
ZKDW LV WR KDSSHQ LQ WKH VWHS�

(DFK DFWLRQ LV LGHQWLILHG E\ HLWKHU DQ DFWLRQ QXPEHU RU D ELW DGGUHVV� :KHQ DQ
DFWLRQ QXPEHU LV XVHG� WKH FRQWHQWV DUH SURJUDPPHG VHSDUDWHO\ XVLQJ D ODGGHU
SURJUDP� :KHQ D VWHS EHFRPHV DFWLYH� WKH DFWLRQV LQ WKDW VWHS DUH H[HFXWHG LQ
RUGHU IURP WKH WRS RI WKH DFWLRQ EORFN� <RX FDQ VHW IURP� WR�� DFWLRQV IRU DQ\RQH
VWHS�

67���� ��

1 $&����

1 $&���� ������

1 $&����

1XPEHU RI DFWLRQV

6WHS

7KH QXPEHU RI DFWLRQV
VHW LQ WKH DFWLRQ EORFN LV
DXWRPDWLFDOO\ GLVSOD\HG
DW WKH &966�

$ ELW DGGUHVV FDQ EH VSHFL�
ILHG DV D IHHGEDFN YDULDEOH
�)9�� 6HWWLQJ D )9 IDFLOLWDWHV
PRQLWRULQJ�

$FWLRQV DUH WKH DFWXDO SURFHVVHV
WKDW DUH H[HFXWHG� 7KH\ DUH LGHQWL�
ILHG E\ DFWLRQ QXPEHUV RU ELW DG�
GUHVVHV� :KHQ DQ DFWLRQ LV XVHG
IRU DQ DFWLRQ QXPEHU� WKH FRQWHQWV
RI WKH DFWLRQ PXVW EH SURJUDPPHG
VHSDUDWHO\ LQ DQ DFWLRQ SURJUDP
�H�J�� D ODGGHU SURJUDP��

$FWLRQ TXDOLILHU �$4�
7KH $4 GHILQHV WKH ZD\ DQ
DFWLRQ LV H[HFXWHG�

7KH VHW YDOXH �69� SURYLGHV
WLPLQJ FRQGLWLRQV IRU WKH $4�

$4 69 $FWLRQ )9

$ PD[LPXP RI ��
DFWLRQV FDQ EH VHW�

$FWLRQ %ORFN

&RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ
&RQGLWLRQDO %UDQFKLQJ $ VWHS FDQ EH VHW XS VR WKDW LW EUDQFKHV WR PRUH WKDQ RQH VWHS� :LWK FRQGLWLRQDO

EUDQFKLQJ� HDFK VWHS IROORZLQJ WKH EUDQFK KDV LWV RZQ WUDQVLWLRQ FRQGLWLRQ VR WKDW
SURJUDP H[HFXWLRQ FDQ PRYH WR DQ\ RI WKHVH VWHSV�

:KHQ WKH VWHS EHIRUH WKH EUDQFK LV DFWLYH� WKHQ WKH DFWLYH VWDWXV ZLOO EH WUDQV�
IHUUHG WR RQH RI WKH VWHSV DIWHU WKH EUDQFK ZKHQ LWV WUDQVLWLRQ FRQGLWLRQ LV PHW
�DVVXPLQJ LW LV QRW DOUHDG\ DFWLYH�� EXW QHYHU WR PRUH WKDQ RQH VWHS� ,I WZR RU
PRUH WUDQVLWLRQ FRQGLWLRQV DUH PHW VLPXOWDQHRXVO\� WKHQ WKH VWHS IXUWKHVW WR WKH
OHIW LV H[HFXWHG�

6)& 7HUPLQRORJ\ 6HFWLRQ ���
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$ FRQGLWLRQDO EUDQFK LV UHSUHVHQWHG LQ WKH FKDUW E\ D VLQJOH KRUL]RQWDO OLQH�

6WHS

6WHS

7UDQVLWLRQ 7UDQVLWLRQ

6WHS

&RQGLWLRQDO -RLQLQJ 7ZR RU PRUH VWHSV FDQ EH VHW XS VR WKDW WKH\ MRLQ WR RQH VWHS� :LWK FRQGLWLRQDO
MRLQLQJ� HDFK VWHS EHIRUH WKH MRLQ KDV LWV RZQ WUDQVLWLRQ FRQGLWLRQ VR WKDW SURJUDP
H[HFXWLRQ FDQ PRYH IURP HLWKHU RI WKHVH VWHSV�
:KHQ WKH VWHS DIWHU WKH MRLQ LV LQDFWLYH� WKHQ WKH DFWLYH VWDWXV FDQ EH WUDQVIHUUHG
WR WKDW VWHS LI HLWKHU RI WKH VWHSV EHIRUH WKH MRLQ LV DFWLYH DQG LWV WUDQVLWLRQ FRQGL�
WLRQ LV PHW� 8QOLNH SDUDOOHO MRLQLQJ �GHVFULEHG EHORZ�� ZKHUH WKH DFWLYH VWDWXV
PRYHV VLPXOWDQHRXVO\ IURP WZR RU PRUH VWHSV� KHUH LW FDQ EH SDVVHG RQ IURP D
VLQJOH VWHS�
$ FRQGLWLRQDO MRLQ LV UHSUHVHQWHG LQ WKH FKDUW E\ D VLQJOH KRUL]RQWDO OLQH�

6WHS

6WHS

7UDQVLWLRQ 7UDQVLWLRQ

6WHS

3DUDOOHO %UDQFKLQJ DQG -RLQLQJ
3DUDOOHO %UDQFKLQJ $ VWHS FDQ EH VHW XS VR WKDW LW EUDQFKHV WR PRUH WKDQ RQH VWHS� :LWK SDUDOOHO

EUDQFKLQJ� WKHUH LV RQO\ RQH WUDQVLWLRQ FRQGLWLRQ IRU DOO WKH VWHSV DIWHU WKH EUDQFK
VR WKDW SURJUDP H[HFXWLRQPRYHV WR DOO RI WKHVH VWHSV VLPXOWDQHRXVO\� ,I WKH VWHS
EHIRUH WKH WUDQVLWLRQ LV DFWLYH DQG DOO WKH EUDQFK VWHSV DUH LQDFWLYH� WKHQ WKH DF�
WLYH VWDWXV ZLOO PRYH VLPXOWDQHRXVO\ WR DOO WKH EUDQFK VWHSV ZKHQ WKH WUDQVLWLRQ
FRQGLWLRQ LV PHW�
7KH SDUDOOHO EUDQFK LV UHSUHVHQWHG LQ WKH FKDUW E\ WZR KRUL]RQWDO OLQHV�

6WHS

6WHS

7UDQVLWLRQ

6WHS6WHS

3DUDOOHO -RLQLQJ 7ZR RU PRUH VWHSV FDQ EH VHW XS VR WKDW WKH\ MRLQ WR RQH VWHS� :LWK SDUDOOHO MRLQ�
LQJ� WKHUH LV RQO\ RQH WUDQVLWLRQ FRQGLWLRQ IRU DOO WKH VWHSV EHIRUH WKH EUDQFK VR
WKDW SURJUDP H[HFXWLRQ PRYHV IURP DOO RI WKHVH VWHSV VLPXOWDQHRXVO\� ,I WKH
VWHSV EHIRUH WKH WUDQVLWLRQ DUH DOO DFWLYH� WKH VWHS IROORZLQJ WKH WUDQVLWLRQ LV LQDF�
WLYH� DQG WKH WUDQVLWLRQ FRQGLWLRQ LV PHW� WKHQ WKH DFWLYH VWDWXV ZLOO PRYH VLPXOWD�
QHRXVO\ IURP DOO RI WKH VWHSV EHIRUH WKH WUDQVLWLRQ WR WKH VWHS DIWHU WKH WUDQVLWLRQ�
7KLV PHDQV WKDW DOO VWHSV ZKLFK ZHUH SURFHVVHG LQ SDUDOOHO DUH V\QFKURQL]HG DW
WKH SDUDOOHO MRLQ� 7KLV IHDWXUH PDNHV V\QFKURQL]DWLRQ RI SURFHVVLQJ YHU\ VLPSOH
ZLWK 6)&�

6)& 7HUPLQRORJ\ 6HFWLRQ ���



��

7KH SDUDOOHO MRLQ LV UHSUHVHQWHG LQ WKH FKDUW E\ WZR KRUL]RQWDO OLQHV�

6WHS

7UDQVLWLRQ

6WHS

6WHS

6XEFKDUWV 6XEFKDUWV DUH VLPLODU WR WKH VXEURXWLQHV XVHG E\ FRPSXWHU SURJUDPPLQJ ODQ�
JXDJHV� 7KH\ IXQFWLRQ DV PDFURV WR PDQDJH D VHULHV RI SURFHVVHV DV D VLQJOH
VWHS LQ DQ6)&SURJUDP�<RX FDQ FUHDWH DQ LQGHSHQGHQW VXEFKDUW DQG FDOO LW IURP
VHYHUDO SODFHV ZLWKLQ D SURJUDP�

3URJUDP

6XEFKDUW GXPP\
VWHS

6XEFKDUW HQWU\ WHUPLQDO

6XEFKDUW HQWU\ VWHS

6XEFKDUW UHWXUQ VWHS

6XEFKDUW UHWXUQ WHUPLQDO

6XEFKDUW SURJUDP

6)& -XPSV 7KH6)& MXPS LV XVHG WRPRYH H[HFXWLRQ RI DQ 6)&SURJUDP WR DQRWKHU VWHS LQ D
GLIIHUHQW VHFWLRQ RI WKH SURJUDP�$ MXPS FDQ EHPDGH RQO\ IURP MXVW DIWHU D WUDQVL�
WLRQ WR MXVW EHIRUH D VWHS� ,Q WKH LOOXVWUDWLRQ� WKH SURJUDP MXPSV WR VWHS QXPEHU
67����� 7KH MXPS GHVWLQDWLRQ LV VSHFLILHG ZLWK DQ 6)& MXPS HQWU\ DUURZ�

67����

67����-XPS

-XPS HQWU\

6)& &RQWURO ,QVWUXFWLRQV 6)& FRQWURO LQVWUXFWLRQV DUH D JURXS RI ODGGHU GLDJUDP LQVWUXFWLRQV WKDW FDQ EH
XVHG LQ DQ DFWLRQ SURJUDP WR FKDQJH WKH RSHUDWLQJ VWDWXV RI VWHSVRU VXEFKDUWV LQ
WKH 6)& SURJUDP� <RX FDQ XVH WKHVH LQVWUXFWLRQV ZKHQ \RX ZDQW D SURJUDP WR
EH H[HFXWHG LQ D GLIIHUHQW RUGHU WKDQ XVXDO� 7KH VL[ 6)& FRQWURO LQVWUXFWLRQV DUH
DV IROORZV�
6$������ $&7,9$7( 67(3� � � � �
63������ 3$86( 67(3� � � � �
65������ 5(67$57 67(3� � � � �
6)������ (1' 67(3� � � �
6(������ '($&7,9$7( 67(3� � � � �
62))������ 5(6(7 67(3� �

��� %DVLF 6)& 2SHUDWLRQ
7KLV VHFWLRQ ZLOO H[SODLQ DQ 6)& SURJUDP XVLQJ IRXU EDVLF 6)& IHDWXUHV� VH�
TXHQWLDO VWHSV� FRQGLWLRQDO EUDQFKLQJ� SDUDOOHO EUDQFKLQJ� DQG V\QFKURQRXV
VWHSV� 7KH GLDJUDPV DUH RQO\ V\PEROLF� IRU WKH SXUSRVH RI H[SODQDWLRQ� DQG DUH
QRW LGHQWLFDO WR DFWXDO &966 GLVSOD\V�

%DVLF 6)& 2SHUDWLRQ 6HFWLRQ ���



��

����� 6HTXHQWLDO 6WHSV

7KH VHTXHQWLDO SURFHVVLQJ VKRZQ EHORZ LV EDVLF WR DOO 6)& SURJUDPV�

,Q WKLV H[DPSOH� ILUVW VWHS � LV H[HFXWHG� DQG WKHQ ZKHQ FRQGLWLRQ $ �WKH WUDQVL�
WLRQ� LV PHW� VWHS � LV VWRSSHG DQG VWHS � LV H[HFXWHG�

71����

67���� $&����

67���� $&����

3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����
&RQGLWLRQ $� WKH FRQGLWLRQ LQ WUDQVIHUULQJ DFWLYH
VWDWXV EHWZHHQ VWHSV� LV SURJUDPPHG IRU 71�����

$Q\ VWHS LV HLWKHU DFWLYH RU LQDFWLYH� $FWLYH VWDWXV PRYHV IURP RQH VWHS WR DQRWK�
HU DFFRUGLQJ WR WKH VWDWXV RI WKH WUDQVLWLRQ FRQGLWLRQV DQG WKH VWDWXV RI WKH VWHSV
EHIRUH DQG DIWHU WKH WUDQVLWLRQV� :KHQ WKH DFWLYH VWDWXV PRYHV� DOO SUHYLRXV SUR�
FHVVHV DUH UHVHW�

,Q WKH H[DPSOH VKRZQ EHORZ� DFWLYH VWDWXV LV WUDQVIHUUHG IURP VWHS 67���� WR
VWHS 67���� DW WKH PRPHQW WKDW WKH FRQGLWLRQ LV PHW IRU WUDQVLWLRQ 71����� 7KH
EODFN GRW LQGLFDWHV WKH DFWLYH VWHS�

71����

67���� $&����

67���� $&����

71����

67���� $&����

$&����67����

7KH FRQGLWLRQ IRU
71���� LV PHW�

:KHQ D VWHS EHFRPHV DFWLYH� LW ZLOO QRUPDOO\ UHPDLQ DFWLYH IRU DW OHDVW RQH H[�
HFXWLRQ F\FOH HYHQ LI WKH WUDQVLWLRQ FRQGLWLRQ LV PHW IRU DFWLYH VWDWXV WR PRYH WR
WKH QH[W VWHS� ,I \RX ZLVK� KRZHYHU� \RX FDQ XVH DQ DFWLRQ TXDOLILHU �$4� WR SUH�
YHQW H[HFXWLRQ GXULQJ WKH ILUVW H[HFXWLRQ F\FOH�

1RWH :KHQ DFWLYH VWDWXV LV WUDQVIHUUHG IURP RQH VWHS WR DQRWKHU� WKH VWHS WKDW EH�
FRPHV LQDFWLYH LV UHVHW� L�H�� WKH DFWLRQV DVVRFLDWHGZLWK WKDW VWHS DUH UHVHW� ,I \RX
ZLVK \RX FDQ DGG WKH RSWLRQDO $4 V\PERO + �IRU KROG� WR FHUWDLQ $4V �1� 3� /� '�
DQG 5� WR SUHYHQW RXWSXWV RU WLPHUV IURP EHLQJ UHVHW DIWHU H[HFXWLRQ RI DQ DFWLRQ
LV FRPSOHWH� ,Q DGGLWLRQ� 6�JURXS $4V �6� 6/� 6'� DQG '6� VHW DQ DFWLRQ IRU FRQ�
WLQXHG H[HFXWLRQ HYHQ DIWHU WKH DFWLYH VWDWXV RI LWV DVVRFLDWHG VWHS PRYHV WR WKH
QH[W VWHS� 5HVHWWLQJ DQ DFWLRQPHDQV WKDW WKH ELW WXUQV 2)) �ZKHQ WKH DFWLRQ LV D
ELW DGGUHVV�� RU WKDW WKH287�287127 LQVWUXFWLRQV DUH WXUQHG2))DQG WKH7,0�
7,0+ LQVWUXFWLRQV DUH UHVHW �ZKHQ WKH DFWLRQ LV DQ DFWLRQ SURJUDP��

����� &RQGLWLRQDO %UDQFKLQJ DQG &RQGLWLRQDO -RLQLQJ

,Q RUGHU IRU VXEVHTXHQW VWHSV WR EH VHOHFWHG EDVHG RQ LQGHSHQGHQW FRQGLWLRQV� D
VLQJOH KRUL]RQWDO OLQH LV XVHG WR VSHFLI\ FRQGLWLRQDO EUDQFKLQJ DV VKRZQ LQ WKH
LOOXVWUDWLRQ EHORZ� 2QH WUDQVLWLRQ LV SURJUDPPHG IRU HDFK EUDQFKHG VWHS� 7KHVH
WUDQVLWLRQV VHW WKH FRQGLWLRQV IRU WUDQVIHUULQJ DFWLYH VWDWXV WR RQH RI WKHEUDQFKHG
VWHSV� 7KLV NLQG RI EUDQFKLQJ LV FDOOHG ´FRQGLWLRQDO EUDQFKLQJ�µ ,Q WKLV H[DPSOH�

%DVLF 6)& 2SHUDWLRQ 6HFWLRQ ���



��

VWHS � �SURFHVV �� LV EHLQJ H[HFXWHG� 6WHS � �SURFHVV ��ZLOO EH H[HFXWHG LI FRQGL�
WLRQ $ LV PHW� DQG VWHS � �SURFHVV �� ZLOO EH H[HFXWHG LI FRQGLWLRQ % LV PHW�

71����

67���� $&����

67���� $&����

71����

67���� $&����

3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����

&RQGLWLRQ $ LV SURJUDPPHG LQ 71�����
&RQGLWLRQ % LV SURJUDPPHG LQ 71�����

&RQGLWLRQV $ DQG% FDQ EH SURJUDPPHG DVPXWXDOO\ H[FOXVLYH FRQGLWLRQV VR WKDW
RQO\ RQH RI WKHP LV PHW DW DQ\ SDUWLFXODU WLPH� ,I WKHUH DUH WKUHH RU PRUH FRQGL�
WLRQV� WKHQ PRUH EUDQFKHV FDQ EH SURJUDPPHG �WR D PD[LPXP RI ����
,I QRQH RI WKH WUDQVLWLRQ FRQGLWLRQV DUHPHW� WKHQ WKH DFWLYH VWDWXV RI WKH VWHSVZLOO
QRW FKDQJH� ,I WZR RU PRUH DUH PHW VLPXOWDQHRXVO\� WKHQ WKH WUDQVIHU FRQGLWLRQ DW
WKH OHIW ZLOO EH JLYHQ SULRULW\� DQG WKH OHIWPRVW EUDQFK VWHS ZLOO EHFRPH DFWLYH�

71����

67���� $&����

67���� $&����

71����

67���� $&����

71����

67���� $&����

$ PD[LPXP RI �� EUDQFKHV LV SRVVLEOH�

:KHQ PXOWLSOH EUDQFKHG VWHSV DUH MRLQHG LQWR RQH� LW LV SURJUDPPHG DV VKRZQ
EHORZ� 7KLV W\SH RI SURJUDP LV FDOOHG ´FRQGLWLRQDO MRLQLQJ�µ $ VHSDUDWH WUDQVLWLRQ
LV QHFHVVDU\� EHIRUH WKH MRLQ� IRU HDFK RI WKH EUDQFKHG VWHSV�

67���� $&���� 67���� $&����

71���� 71����

67���� $&����

1RWH ,I VWHS � DQG VWHS � LQ WKH IROORZLQJ FKDUW EHFRPH DFWLYH VLPXOWDQHRXVO\� VWHSV
DQG WUDQVLWLRQV ZLOO EH SURFHVVHG LQ WKH IROORZLQJ RUGHU� VWHS �� WUDQVLWLRQ �� VWHS
�� WUDQVLWLRQ �� DQG EDFN WR VWHS �� :KHQ WKH FRQGLWLRQ LV PHW IRU HLWKHU WUDQVLWLRQ
� RU WUDQVLWLRQ �� WKHQ DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG IURP WKH FRUUHVSRQGLQJ
VWHS WR VWHS �� ,I WKH FRQGLWLRQ LV WKHQPHW IRU WKH RWKHU WUDQVLWLRQ� DFWLYH VWDWXVZLOO
QRW EH WUDQVIHUUHG IURP WKH FRUUHVSRQGLQJ VWHS XQWLO VWHS � UHWXUQV WR LQDFWLYH
VWDWXV�

6WHS �

7UDQVLWLRQ � 7UDQVLWLRQ �

6WHS �

6WHS �

%DVLF 6)& 2SHUDWLRQ 6HFWLRQ ���
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����� 3DUDOOHO %UDQFKLQJ
7R VSHFLI\ WKDW PXOWLSOH SURFHVVHV �VWHSV� DUH WR EH H[HFXWHG LQ SDUDOOHO� XVH D
GRXEOH KRUL]RQWDO OLQH WR LQGLFDWH SDUDOOHO EUDQFKLQJ DV VKRZQ LQ WKH LOOXVWUDWLRQ
EHORZ� 7KH WUDQVLWLRQ �WKH FRQGLWLRQ WKDW PXVW EH PHW IRU DFWLYH VWDWXV WR PRYH WR
WKH SDUDOOHO VWHSV� PXVW EH SURJUDPPHG DERYH WKH GRXEOH OLQH� 7KLV NLQG RI
EUDQFKLQJ LV FDOOHG ´SDUDOOHO EUDQFKLQJ�µ ,Q WKLV H[DPSOH� VWHS � �SURFHVV �� DQG
VWHS � �SURFHVV �� DUH H[HFXWHG VLPXOWDQHRXVO\ DIWHU VWHS � �SURFHVV �� LV H[�
HFXWHG DQG FRQGLWLRQ $ �WKH WUDQVLWLRQ� LV PHW�

67���� $&����

67���� $&���� 67���� $&����

71����

3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����

&RQGLWLRQ $ LV SURJUDPPHG LQ 71�����

,I WKHUH DUH WKUHH RU PRUH VWHSV WR EH H[HFXWHG LQ SDUDOOHO� WKHQ WKH QXPEHU RI
EUDQFKHV FDQ EH LQFUHDVHG �WR D PD[LPXP RI ����

67���� $&����

67���� $&���� 67���� $&���� 67���� $&����

71����

$ PD[LPXP RI �� EUDQFKHV LV SRVVLEOH�

7KHUH DUH DFWXDOO\ WZR ZD\V WR SURJUDPSDUDOOHO H[HFXWLRQ� ,Q DGGLWLRQ WR WKH SDU�
DOOHO EUDQFKLQJ PHWKRG VKRZQ DERYH� \RX FDQ DOVR SURJUDP XS WR �� DFWLRQV IRU
RQH VWHS� %\ XVLQJ ERWK RI WKHVHPHWKRGV WRJHWKHU� \RX FDQ SURJUDPDVPDQ\ DV
��� DFWLRQV WR EH H[HFXWHG VLPXOWDQHRXVO\�

6WHS ��

1 $&����

1 $&����

1 $&����

1 $&����

1XPEHU
RI DFWLRQV

$4 69 $FWLRQ )9

$ PD[LPXP RI ��
DFWLRQV FDQ EH VHW�

&RQWHQWV RI DFWLRQ EORFN

1RWH $OWKRXJK H[HFXWLRQ IRU SDUDOOHO EUDQFKLQJ LV FRQVLGHUHG VLPXOWDQHRXV� LW LV� WHFK�
QLFDOO\ VSHDNLQJ� F\FOLF� 5HIHU WR 6HFWLRQ � 6)& ([HFXWLRQ &\FOH DQG (UURUV�

����� 3DUDOOHO -RLQLQJ
:KHQ \RXZDQWPXOWLSOH VWHSV WR EH H[HFXWHG LQ SDUDOOHO� DQG WKH SURJUDP WRZDLW
IRU DOO RI WKRVH VWHSV WR EH FRPSOHWHG EHIRUH PRYLQJ DFWLYH VWDWXV WR WKH QH[W
VWHS� WKHQ XVH D GRXEOH KRUL]RQWDO OLQH WR VSHFLI\ SDUDOOHO MRLQLQJ DV VKRZQ LQ WKH
LOOXVWUDWLRQ EHORZ� 7KH WUDQVLWLRQ �WKH FRQGLWLRQ WKDW PXVW EH PHW IRU DFWLYH VWDWXV
WR PRYH IURP WKH SDUDOOHO VWHSV WR WKH VLQJOH VWHS� PXVW EH SURJUDPPHG EHORZ
WKH GRXEOH OLQH� 7KLV NLQG RI EUDQFKLQJ LV FDOOHG ´SDUDOOHO MRLQLQJ�µ ,Q WKLV H[DPSOH�
VWHSV � DQG � �SURFHVVHV � DQG �� DUH H[HFXWHG LQ SDUDOOHO� :KHQ H[HFXWLRQ RI

%DVLF 6)& 2SHUDWLRQ 6HFWLRQ ���
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ERWK RI WKHVH VWHSV LV FRPSOHWH DQG WKH WUDQVLWLRQ FRQGLWLRQ LV PHW� WKHQ VWHS �
�SURFHVV �� LV H[HFXWHG�

67���� $&����

67���� $&���� 67���� $&����

71����

3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����
3URFHVV � LV SURJUDPPHG LQ $&�����

&RQGLWLRQ $ LV SURJUDPPHG LQ 71�����

0XOWLSOH VWHSV LQ DFWLYH VWDWXV FDQQRW EH MRLQHG LQWR RQH XQOHVV DOO RI WKH IROORZLQJ
WKUHH FRQGLWLRQV DUH PHW�

�� �� ���� �� $OO RI WKH VWHSV LPPHGLDWHO\ DERYH WKH WUDQVLWLRQ DUH DFWLYH�

�� 7KH VWHS MXVW EHORZ WKH WUDQVLWLRQ LV LQDFWLYH�

�� 7KH WUDQVLWLRQ FRQGLWLRQ LV PHW�

,Q WKLV H[DPSOH� WKDW ZRXOG PHDQ WKDW� LQ RUGHU IRU DFWLYH VWDWXV WR PRYH IURP
VWHSV 67���� DQG 67���� WR VWHS 67����� VWHSV 67���� DQG 67���� PXVW EH
DFWLYH� VWHS 67���� PXVW EH LQDFWLYH� DQG WKH FRQGLWLRQ PXVW EH PHW IRU WUDQVL�
WLRQ 71�����

,I WKHUH DUH WKUHH RU PRUH SDUDOOHO VWHSV WR EH MRLQHG� WKHQ WKH QXPEHU RI SDUDOOHO
VWHSV FDQ EH LQFUHDVHG �WR D PD[LPXP RI ����

67���� $&����

67���� $&���� 67���� $&���� 67���� $&����

71����

$ PD[LPXP RI �� VWHSV FDQ EH MRLQHG�

����� 6WDWXV 7UDQVIHU &RQGLWLRQV
,Q DQ 6)& SURJUDP� WKH FRQGLWLRQ QHFHVVDU\ IRU DFWLYH VWDWXV WR EH WUDQVIHUUHG
IURP RQH VWHS WR WKH QH[W VWHS LV UHSUHVHQWHG E\ D WUDQVLWLRQ� 7KH VWDWXV RI WKH
WUDQVLWLRQ DORQH� KRZHYHU� LV QRW HQRXJK� WKH DFWLYH RU LQDFWLYH VWDWXV RI WKH VWHSV
DERYH DQG EHORZ WKH WUDQVLWLRQ PXVW DOVR EH FRQVLGHUHG EHIRUH \RX FDQ GHWHU�
PLQH LI DFWLYH VWDWXV ZLOO PRYH� $V ORQJ DV WKH FRPELQDWLRQV RI VWHSV DQG WUDQVL�
WLRQV LQ DQ 6)& DUH SURJUDPPHG DFFRUGLQJ WR WKH UXOHV� WKH WUDQVIHU RI DFWLYH
VWDWXV ZLOO WDNH SODFH SURSHUO\� ,Q RWKHU ZRUGV� QRW RQO\ PXVW WKH WUDQVLWLRQ FRQGL�
WLRQ EH PHW� EXW WKH VWHS�V� EHIRUH WKH WUDQVLWLRQ PXVW EH DFWLYH DQG WKH VWHS�V�
DIWHU LW PXVW EH LQDFWLYH�

1RWH (YHQ LI WKH VWHS EHIRUH WKH WUDQVLWLRQ LV DFWLYH� LW PXVW QRW EH SDXVHG RU WUDQVIHU RI
DFWLYH VWDWXV FDQQRW WDNH SODFH� �$FWLYH VWDWXV LQFOXGHV H[HFXWH� SDXVH� DQG KDOW
VWDWXV�� ,Q DGGLWLRQ� WKH WUDQVIHU RI VWDWXV ZLOO QRW WDNH SODFH IRU DW OHDVW RQH H[�
HFXWLRQ F\FOH DIWHU WKH FRQGLWLRQV GHVFULEHG DERYH KDYH DOO EHHQ PHW�

,Q WKH H[DPSOH VKRZQ EHORZ� WKH WUDQVIHU RI VWDWXV FDQ WDNH SODFH RQO\ LI VWHSV
67����� 67����� 67����� DQG 67���� DUH DOO DFWLYH� VWHSV 67����� 67�����
DQG67���� DUH DOO LQDFWLYH� DQG WKH FRQGLWLRQ LVPHW IRU 71����� (YHQ DIWHU DOO RI

%DVLF 6)& 2SHUDWLRQ 6HFWLRQ ���
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WKHVH FRQGLWLRQV DUH PHW� WKH WUDQVIHU RI VWDWXV ZLOO QRW WDNH SODFH IRU RQH F\FOH�
)RU GHWDLOV� UHIHU WR ��� 6WHS 6WDWXV�

67����

67����

67���� 67���� 67����

71����

67���� 67����

1RWH ,Q WKH LOOXVWUDWLRQ EHORZ� WKHUH LV QR VWHS DIWHU WKH WUDQVLWLRQ� ,I 67���� LV DFWLYH
DQG WKH FRQGLWLRQ LV PHW IRU 71����� WKHQ WKH DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG
IURP 67���� DQG VLPSO\ GLVDSSHDU� 7KLV LV EHFDXVH WKHUH LV QR DFWLYH VWHS DIWHU
WKH WUDQVLWLRQ� 7KH V\VWHP WUHDWV D QRQ�H[LVWHQW VWHS WKH VDPH DV DQ LQDFWLYH
VWHS� ,I WKHUH DUH QR RWKHU VWHSVZLWK DFWLYH VWDWXV� DQ 6)&6WRS (UURU ZLOO EH JHQ�
HUDWHG DQG RSHUDWLRQ ZLOO EH VWRSSHG�

67����

71����

%DVLF 6)& 2SHUDWLRQ 6HFWLRQ ���
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��� 0HPRU\ $UHDV DQG 3URJUDPPLQJ 'HYLFHV

3& 0HPRU\ $IIHFWLQJ 6)& 7KH IROORZLQJ WDEOHV VKRZ WKH SDUWV RI DQG OLPLWV WR 3& PHPRU\ WKDW DIIHFW 6)&
RSHUDWLRQ HLWKHU GLUHFWO\ RU LQGLUHFWO\� 5HIHU WR WKH&9�VHULHV3&2SHUDWLRQ0DQX�
DO� /DGGHU 'LDJUDPV IRU GHWDLOV RQ 3& PHPRU\�

,WHP /LPLW

1XPEHU RI DFWLRQV�VWHS ��

&RQGLWLRQDO EUDQFKHV IURP � VWHS ��

&RQGLWLRQDO MRLQV WR � VWHS ��

3DUDOOHO EUDQFKHV IURP � VWHS ��

3DUDOOHO MRLQV WR � VWHS ��

1DPH &9��� &9�����&9����

4W\ $GGUHVVHV 4W\ $GGUHVVHV

,QLWLDO VWHSV �� 67���� WR 67���� �� 67���� WR 67����

6WHSV ��� 67���� WR 67���� ����� 67���� WR 67����

7UDQVLWLRQV ��� 71���� WR 71���� ����� 71���� WR 71����

$FWLRQV ����� $&���� WR $&���� ����� $&���� WR $&����

6XEFKDUWV ��� 67���� WR 67���� ��� 67���� WR 67����

,�2 LQWHUUXSWV �� ,�2 ,17�� WR ,�2 ,17�� �� ,�2 ,17�� WR ,�2 ,17��

6FKHGXOHG LQWHUUXSWV � &<&/,& ,17� � &<&/,& ,17� DQG
&<&/,& ,17�

3RZHU RII LQWHUUXSW � 3:5 2)) ,17 � 3:5 2)) ,17

3RZHU RQ LQWHUUXSW � 3:5 21 ,17 � 3:5 21 ,17

,�2 DQG ZRUN ELWV ������ ������ WR ������ ������ ������ WR ������

&38 EXV OLQN ELWV ����� *����� WR *����� ����� *����� WR *�����

$X[LOLDU\ ELWV ����� $����� WR $����� ����� $����� WR $�����

7LPHUV ��� 7���� WR 7���� ����� 7���� WR 7����

&RXQWHUV ��� &���� WR &���� ����� &���� WR &����

6)& 3URJUDPPLQJ 'HYLFHV 6)& SURJUDPPLQJ DQGPRQLWRULQJ FDQ EH GRQH ZLWK WKH &966� 7KHPDLQ RSHUD�
WLRQV DYDLODEOH DUH VKRZQ LQ WKH IROORZLQJ WDEOH�

2IIOLQH RSHUDWLRQV 2QOLQH RSHUDWLRQV �RQH VKHHW RU HQWLUH SURJUDP�

(GLWLQJ DFWLRQV

(GLWLQJ VWHSV�WUDQVLWLRQV

5HDGLQJ�ZULWLQJ VKHHWV

6DYLQJ�UHWULHYLQJ SURJUDPV

6HWWLQJ 6)& SURJUDPPLQJ SDUDPHWHUV

'LVSOD\LQJ PHPRU\ XVDJH

&OHDULQJ PHPRU\

3ULQWLQJ 6)& VKHHWV

&KHFNLQJ 6)& SURJUDPV

'LVSOD\LQJ DFWLRQV

7UDQVIHUULQJ VKHHWV IURP 3&

&KDQJLQJ 6)& SURJUDPPLQJ SDUDPHWHUV

)XOO�VFUHHQ PRQLWRULQJ

3DUW�VFUHHQ PRQLWRULQJ

(GLWLQJ 6)& SURJUDPV �ZLWK 3& LQ 021,725� 352*5$0� RU '(%8* PRGH�

5HDGLQJ WKH F\FOH WLPH

&OHDULQJ PHPRU\ DUHDV

5XQQLQJ DFWLRQ WUDFHV WR VWRUH 6)& H[HFXWLRQ KLVWRU\

'HEXJJLQJ E\ H[HFXWLQJ LQGLYLGXDO VWHSV RU VSHFLILHG SURJUDP VHFWLRQV

0HPRU\ $UHDV DQG 3URJUDPPLQJ 'HYLFHV 6HFWLRQ ���



��

��� &UHDWLQJ DQ 6)& 3URJUDP
7KH SURFHGXUH IURP 6)& SURJUDPPLQJ WR RSHUDWLRQ FDQ EH RXWOLQHG DV IROORZV�

3& LQVWDOODWLRQ DQG ZLULQJ

3URJUDP FRUUHFWLRQ

3ODQQLQJ WKH V\VWHP

$OORFDWLQJ ,�2 ELWV

'HVLJQLQJ 6)& VWUXFWXUH

'HVLJQLQJ 6)& GHWDLOV

6)& SURJUDPPLQJ
/DGGHU SURJUDPPLQJ

&UHDWLQJ ,�2 WDEOH

7UDQVIHUULQJ SURJUDP WR
3&

7ULDO UXQ� GHEXJJLQJ

2."

6DYLQJ WKH SURJUDP

$FWXDO RSHUDWLRQ

1R

2SHUDWLRQ VSHFLILFDWLRQV� WLPH FKDUWV�

F\FOH GLDJUDPV� LQWHUORFN OLVWV� HWF�

$OORFDWLRQ RI DQ ,�2 ELW IRU HDFK 3&
LQSXW DQG RXWSXW�

%UHDNGRZQ RI SURFHVVHV LQWR VWHSV�
WUDQVLWLRQ FRQGLWLRQV� DFWLRQV

&UHDWLRQ RI 6)& SURJUDP ZLWK WKH
&966� &UHDWLRQ RI ODGGHU SURJUDPV IRU
DFWLRQV DQG WUDQVLWLRQV LQ WKH 6)& SUR�
JUDP�

&UHDWLRQ RI ,�2 WDEOH ZLWK WKH &966�

7UDQVIHU RI WKH SURJUDP FUHDWHG ZLWK
WKH &966 WR WKH 3&�

'HEXJJLQJ ZLWK WKH &966�
0RQLWRULQJ
2QOLQH HGLWLQJ
3URJUDP WUDFLQJ
'DWD WUDFLQJ

6DYLQJ DQG SULQWLQJ RI WKH SURJUDP FUHDWHG
ZLWK WKH &966�

3URJUDP VWUXFWXULQJ
6WUXFWXUDO XQLWV

0RQLWRULQJ SURJUDPV
6HTXHQWLDO SURFHVVLQJ SURJUDPV
6XEFKDUW SURJUDPV

&RQWURO FRQWHQWV
6HTXHQFH FRQWURO
0RQLWRULQJ RSHUDWLRQV
$ULWKPHWLF SURFHVVLQJ
(PHUJHQF\ VWRSV� HWF�

<HV

3URFHGXUH IRU &UHDWLQJ DQ 6)& 6HFWLRQ ���



��

6(&7,21 �
6)& 3URJUDPPLQJ (OHPHQWV

7KLV VHFWLRQ SURYLGHVPRUH GHWDLOHG H[SODQDWLRQV RI WKH HOHPHQWV XVHG WRFUHDWH 6)&SURJUDPV� 7KHVH HOHPHQWV DUH LQWURGXFHG
LQ 6HFWLRQ � 6)& %DVLFV�

��� 2YHUYLHZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WHSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QLWLDO 6WHSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7UDQVLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 7UDQVLWLRQ %LWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UDQVLWLRQ 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $FWLRQ %ORFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $FWLRQ 4XDOLILHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $4 +ROG 2SWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $FWLRQ ([HFXWLRQ 7LPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $FWLRQ 5HVHW 7LPLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $4 DQG WKH ([HFXWLRQ &\FOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6XEFKDUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6)& -XPSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,QWHUUXSW 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 2YHUYLHZ
7KH IROORZLQJ WDEOH LQWURGXFHV WKH VWUXFWXUDO HOHPHQWV XVHG WR FUHDWH 6)& SUR�
JUDPV� 7KHVH HOHPHQWV DUH GHVFULEHG LQ PRUH GHWDLO LQ WKH UHPDLQGHU RI VHF�
WLRQ ��

1DPH 6\PERO )XQFWLRQ 2SHUDQG GDWD DUHDV 3DJH

6WHS

67 
 
 
 


$ VWHS UHSUHVHQWV D SURFHVV LQ WKH
SURJUDP� (DFK VWHS LV HLWKHU
DFWLYH RU LQDFWLYH� 67




UHSUHVHQWV WKH VWHS QXPEHU�

6WHS QXPEHU
&9���
67���� WR 67 ����
&9�����&9����
67���� WR 67����

��

,QLWLDO VWHS

67 
 
 
 


7KH LQLWLDO VWHSV DUH WKH VWHSV WKDW
DUH JLYHQ DFWLYH VWDWXV DW WKH
EHJLQQLQJ RI RSHUDWLRQ� (YHU\
SURJUDP PXVW KDYH DW OHDVW RQH
LQLWLDO VWHS� DQG FDQ KDYH XS WR ���
67



 UHSUHVHQWV WKH VWHS
QXPEHU�

6WHS QXPEHU
&9���
67���� WR 67����
&9�����&9����
67���� WR 67����

��

7UDQVLWLRQ

71 
 
 
 


$ WUDQVLWLRQ LV D FRQGLWLRQ ZKLFK
WUDQVIHUV WKH DFWLYH VWDWXV IURP
RQH VWHS WR WKH QH[W� 2QO\ RQH
WUDQVLWLRQ LV DOORZHG EHWZHHQ DQ\
SDLU RI VWHSV� (DFK WUDQVLWLRQ LV
GHILQHG DV D WUDQVLWLRQ QXPEHU
RQO\ RU DV D WUDQVLWLRQ QXPEHU DQG
D ELW DGGUHVV� 71



 UHSUHVHQWV
WKH WUDQVLWLRQ QXPEHU�

7UDQVLWLRQ QXPEHU
&9���
71���� WR 71����
&9�����&9����
71���� WR 71����
%LW DGGUHVVHV
5HIHU WR SDJH ���

��

$FWLRQ
6WHS

1XPEHU RI DFWLRQV

$4 69 $FWLRQ )9

$FWLRQ EORFN

$FWLRQV IRU D VWHS DUH VHW XS LQ DQ
DFWLRQ EORFN� :KHQ D VWHS
EHFRPHV DFWLYH� DFWLRQV DUH
H[HFXWHG DFFRUGLQJ WR WKHLU $4V�
$ PD[LPXP RI �� DFWLRQV FDQ EH
LQSXW IRU D VLQJOH VWHS�

$4� 'HILQHV WKH ZD\ DQ DFWLRQ LV
H[HFXWHG� $4V LQFOXGH� 1� 3� /� '�
5� 6� 6/� 6'� '6� 1+� 3+� /+�
'+� DQG 5+�
69� 6HW YDOXHV �WLPHV� IRU /� '�
6/� 6'� '6� /+� DQG '+ $4V�
$FWLRQ� $Q DFWLRQ QXPEHU
LQGLFDWLQJ DQ DFWLRQ SURJUDP RU D
ELW DGGUHVV�
)9� $ ELW DGGUHVV�

69
����� WR �����
�8QLW� ������� V�
$FWLRQ QXPEHU
&9���
$&���� WR $&����
&9�����&9����
$&���� WR $&����
%LW DGGUHVVHV �8VHG IRU
DFWLRQV DQG )9��
5HIHU WR SDJH ���

��

&RQGLWLRQDO
EUDQFK

$FWLYH VWDWXV LV WUDQVIHUUHG WR WKH
QH[W VWHS IRU ZKLFK WKH WUDQVLWLRQ
FRQGLWLRQ LV PHW� ,I WZR RU PRUH
WUDQVLWLRQ FRQGLWLRQV DUH PHW
VLPXOWDQHRXVO\� WKH OHIWPRVW VWHS
LV JLYHQ SULRULW\� 8S WR ��
EUDQFKHV FDQ EH PDGH IURP RQH
VWHS�

��� ��

2YHUYLHZ 6HFWLRQ ���



��

1DPH 3DJH2SHUDQG GDWD DUHDV)XQFWLRQ6\PERO

&RQGLWLRQDO
MRLQ

:KHQ HLWKHU RI WKH WUDQVLWLRQ
FRQGLWLRQV LV PHW� DFWLYH VWDWXV LV
WUDQVIHUUHG IURP WKH VWHS DERYH
WKDW WUDQVLWLRQ WR WKH VWHS MXVW DIWHU
WKH MRLQ �DV ORQJ DV WKH VWHS DERYH
WKH WUDQVLWLRQ LV DFWLYH DQG WKH
VWHS MXVW DIWHU WKH MRLQ LV LQDFWLYH��
8S WR �� WUDQVLWLRQV FDQ EH
FRQQHFWHG IRU MRLQLQJ WR RQH VWHS�

��� ��

3DUDOOHO
EUDQFK

,I WKH VWHS DERYH WKH GRXEOH OLQH LV
DFWLYH DQG WKH VWHSV EHORZ WKH
GRXEOH OLQH DUH DOO LQDFWLYH� WKHQ
WKH DFWLYH VWDWXV ZLOO PRYH
VLPXOWDQHRXVO\ WR WKH VWHSV EHORZ
WKH GRXEOH OLQH ZKHQ WKH WUDQVLWLRQ
FRQGLWLRQ LV PHW� 8S WR �� VWHSV
FDQ EH FRQQHFWHG IRU EUDQFKLQJ
IURP RQH WUDQVLWLRQ�

��� ��

3DUDOOHO MRLQ ,I WKH VWHSV DERYH WKH GRXEOH OLQH
DUH DOO DFWLYH� WKH VWHS EHORZ WKH
GRXEOH OLQH LV LQDFWLYH� DQG WKH
WUDQVLWLRQ FRQGLWLRQ LV PHW� WKHQ
WKH DFWLYH VWDWXV ZLOO PRYH
VLPXOWDQHRXVO\ IURP DOO RI WKH
VWHSV DERYH WKH GRXEOH OLQH WR WKH
VWHS EHORZ WKH GRXEOH OLQH� )RU
RQH WUDQVLWLRQ� XS WR �� VWHSV FDQ
EH FRQQHFWHG IRU MRLQLQJ�

���

6XEFKDUW
GXPP\
VWHS

67 
 
 
 
 
 
 
 


6XEFKDUW QXPEHU

$ VXEFKDUW GXPP\ VWHS LV D VWHS
IRU FDOOLQJ D VXEFKDUW� 67




UHSUHVHQWV WKH GXPP\ VWHS
QXPEHU� 7KH VXEFKDUW QXPEHU LV
GLVSOD\HG WR WKH ULJKW RI WKH
VXEFKDUW GXPP\ VWHS V\PERO�
7KLV LV WKH QXPEHU RI WKH VXEFKDUW
HQWU\ VWHS RI WKH VXEFKDUW WR EH
FDOOHG�

6WHS QXPEHU
&9���
67���� WR 67����
&9�����&9����
67���� WR 67����

��

6XEFKDUW
HQWU\
WHUPLQDO

6XEFKDUW
HQWU\ VWHS

67 
 
 
 


6XEFKDUW HQWU\
WHUPLQDO

6XEFKDUW HQWU\ VWHS

,QGLFDWH WKH VWDUWLQJ SRVLWLRQ RI WKH
VXEFKDUW� 67



 UHSUHVHQWV WKH
VXEFKDUW HQWU\ VWHS QXPEHU� 7KDW
QXPEHU EHFRPHV WKH QXPEHU RI
WKH VXEFKDUW� 8S WR ��� VXEFKDUW
HQWU\ WHUPLQDOV�VWHSV FDQ EH XVHG
IRU WKH &9���� DQG XS WR ��� IRU
WKH &9���� RU &9�����

6WHS QXPEHU
&9���
67���� WR 67����
&9�����&9����
67���� WR 67����

6XEFKDUW
UHWXUQ VWHS

6XEFKDUW
UHWXUQ
WHUPLQDO

67 
 
 
 


6XEFKDUW UHWXUQ
WHUPLQDO

6XEFKDUW UHWXUQ VWHS

,QGLFDWH WKH UHWXUQ SRVLWLRQ RI WKH
VXEFKDUW� 67



 UHSUHVHQWV WKH
VXEFKDUW UHWXUQ VWHS QXPEHU�

6WHS QXPEHU
&9���
67���� WR 67����
&9�����&9����
67���� WR 67����

2YHUYLHZ 6HFWLRQ ���



��

1DPH 3DJH2SHUDQG GDWD DUHDV)XQFWLRQ6\PERO

6)& MXPS

71 
 
 
 


67 
 
 
 


,QGLFDWHV WKH MXPS VRXUFH LQ DQ
6)& SURJUDP� ,W LV ZULWWHQ DIWHU D
WUDQVLWLRQ� 67



 UHSUHVHQWV WKH
VWHS QXPEHU RI WKH MXPS
GHVWLQDWLRQ�

6WHS QXPEHU
&9���
67���� WR 67����
&9�����&9����
67���� WR 67����

��

6)& MXPS
HQWU\

67 
 
 
 


,QGLFDWHV WKH MXPS GHVWLQDWLRQ LQ
DQ 6)& SURJUDP� ,W LV ZULWWHQ
EHIRUH WKH VWHS WR ZKLFK WKH MXPS
LV EHLQJ PDGH�

���

,�2 LQWHUUXSW
HQWU\
WHUPLQDO

,�2 ,17 
 


67 
 
 
 


,QGLFDWHV WKH VWDUWLQJ SRVLWLRQ RI
DQ ,�2 LQWHUUXSW SURJUDP� ,W LV
FRQQHFWHG WR D VWHS� 

 UHSUHVHQWV
WKH ,�2 LQWHUUXSW QXPEHU�

,�2 LQWHUUXSW QXPEHU
�� WR ��

��

,�2 LQWHUUXSW
UHWXUQ
WHUPLQDO

,�2 5(7

71 
 
 
 


,QGLFDWHV WKH HQG RI WKH ,�2
LQWHUUXSW SURJUDP� ,W LV FRQQHFWHG
DIWHU D WUDQVLWLRQ�

���

6FKHGXOHG
LQWHUUXSW
HQWU\
WHUPLQDO 67 
 
 
 


&<&/,& ,17

,QGLFDWHV WKH VWDUWLQJ SRVLWLRQ RI D
VFKHGXOHG LQWHUUXSW SURJUDP� ,W LV
FRQQHFWHG WR D VWHS� 

 UHSUHVHQWV
WKH VFKHGXOHG LQWHUUXSW QXPEHU�

6FKHGXOHG LQWHUUXSW
QXPEHU
&9��� �
&9�����&9���� �� �

6FKHGXOHG
LQWHUUXSW
UHWXUQ
WHUPLQDO

71 
 
 
 


&<&/,& 5(7

,QGLFDWHV WKH HQG RI WKH VFKHGXOHG
LQWHUUXSW SURJUDP� ,W LV FRQQHFWHG
DIWHU D WUDQVLWLRQ�

���

3RZHU�RII
LQWHUUXSW
HQWU\
WHUPLQDO 67 
 
 
 


3:5 2)) ,17

,QGLFDWHV WKH VWDUWLQJ SRVLWLRQ RI D
SRZHU�RII LQWHUUXSW SURJUDP� ,W LV
FRQQHFWHG WR D VWHS�

���

3RZHU�RII
LQWHUUXSW
UHWXUQ
WHUPLQDO

71 
 
 
 


3:5 2)) 5(7

,QGLFDWHV WKH HQG RI WKH SRZHU�RII
LQWHUUXSW SURJUDP� ,W LV FRQQHFWHG
DIWHU D WUDQVLWLRQ�

���

3RZHU�RQ
LQWHUUXSW
HQWU\
WHUPLQDO 67 
 
 
 


3:5 21 ,17
,QGLFDWHV WKH VWDUWLQJ SRVLWLRQ RI D
SRZHU�RQ LQWHUUXSW SURJUDP� ,W LV
FRQQHFWHG WR D VWHS�

���

3RZHU�RQ
LQWHUUXSW
UHWXUQ
WHUPLQDO

71 
 
 
 


3:5 21 5(7

,QGLFDWHV WKH HQG RI WKH SRZHU�RQ
LQWHUUXSW SURJUDP� ,W LV FRQQHFWHG
DIWHU D WUDQVLWLRQ�

���

2YHUYLHZ 6HFWLRQ ���



��

��� 6WHSV
$ VWHS LQ DQ 6)&SURJUDP UHSUHVHQWV D SURFHVV LQ WKH UHDO ZRUOG� (DFK VWHS FRQ�
VLVWV RI IURP � WR �� DFWLRQV� $FWXDO FRQWURO RSHUDWLRQV DUH SURJUDPPHG ZLWKLQ
WKH DFWLRQV�

6WHSV DUH UHSUHVHQWHG LQ WKH SURJUDPE\ ER[HV� DV VKRZQ LQ WKH IROORZLQJ H[DP�
SOHV�

67 
 
 
 
 ��

67 
 
 
 
 ��

6WHS ZLWKRXW $FWLRQV

�� PHDQV WKDW WKHUH
DUH QR DFWLRQV DVVR�
FLDWHG ZLWK WKH VWHS�

6WHS ZLWK $FWLRQV

�� PHDQV WKDW WKHUH
DUH WKUHH DFWLRQV DV�
VRFLDWHG ZLWK WKH VWHS�

(DFK VWHS LV LGHQWLILHG E\ D XQLTXH VWHS QXPEHU� ,Q WKH DERYH H[DPSOHV� 67




UHSUHVHQWV WKH VWHS QXPEHU� (DFK VWHSPXVW KDYH D VWHS QXPEHU� DQG HDFK VWHS
QXPEHU FDQ EH XVHG RQO\ RQFH DQG PXVW EH ZLWKLQ WKH IROORZLQJ UDQJHV�

0RGHO &9��� &9�����&9����

6WHS QXPEHU 67���� WR 67���� 67���� WR 67����

(DFK VWHS LV HLWKHU DFWLYH RU LQDFWLYH� 7KHUH DUH DFWXDOO\ WKUHH GLIIHUHQW VWDWXVHV
ZKLFK DUH FRQVLGHUHG DFWLYH VWDWXV� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

6WDWXV 0HDQLQJ

$FWLYH ([HFXWH ([HFXWLQJ RU DZDLWLQJ H[HFXWLRQ�

3DXVH ([HFXWLRQ WHPSRUDULO\ VWRSSHG�

+DOW ([HFXWLRQ FRPSOHWHG�

,QDFWLYH $FWLRQ LQDFWLYH�

$FWLRQV DUH H[HFXWHG ZKHQ WKH VWHS KDV H[HFXWH VWDWXV� 7KH\ DUH QRW H[HFXWHG
ZKHQ WKH VWHS KDV LQDFWLYH� SDXVH� RU KDOW VWDWXV�

$FWLYH VWDWXV LV WUDQVIHUUHG IURP RQH RU PRUH VWHSV WR WKH QH[W VWHS�V� ZKHQ WKH
IROORZLQJ WKUHH FRQGLWLRQV DUH PHW� )RU DGGLWLRQDO GHWDLOV� UHIHU WR WKH UHOHYDQW
H[SODQDWLRQV RI EUDQFKLQJ DQG MRLQLQJ�

� 7KH WUDQVLWLRQ FRQGLWLRQ LV PHW�

� 7KH VWHS�V� EHIRUH WKH WUDQVLWLRQ LV DFWLYH �DQG QRW SDXVHG��

� 7KH VWHS�V� DIWHU WKH WUDQVLWLRQ LV LQDFWLYH�

,W LV SRVVLEOH WR SURJUDP D VWHS ZLWK QR DFWLRQV� $ VWHS ZLWKRXW DQ\ DFWLRQV LV
FDOOHG D GXPP\ VWHS� $ GXPP\ VWHS FDXVHV WKH SURJUDP WR GR QRWKLQJ XQWLO WKH
QH[W WUDQVLWLRQ FRQGLWLRQ LV PHW�

6WHSV 6HFWLRQ ���



��

$SSOLFDWLRQ ([DPSOH

71����

67����

67����

71����

67����

67����

7KH EODFN GRW LQGLFDWHV
WKH VWHS WKDW LV DFWLYH�
:KHQ WKH FRQGLWLRQ LV VD�
WLVILHG IRU 71����� DFWLYH
VWDWXV LV WUDQVIHUUHG WR WKH
QH[W VWHS�

67���� EHFRPHV LQDFWLYH�

67���� EHFRPHV DFWLYH�

1RWH �� (YDOXDWLRQ RI WUDQVLWLRQ FRQGLWLRQV GRHV QRW RFFXU XQWLO DIWHU WKH DFWLRQV DV�
VRFLDWHG ZLWK D VWHS KDYH EHHQ H[HFXWHG RQFH� VR WKH DFWLRQV DUH H[HFXWHG
IRU DW OHDVW RQH H[HFXWLRQ F\FOH�

�� :KHQ PXOWLSOH VWHSV DUH H[HFXWHG LQ SDUDOOHO� HYDOXDWLRQ RI WUDQVLWLRQ FRQGL�
WLRQV LV SHUIRUPHG LPPHGLDWHO\ DIWHU WKH H[HFXWLRQ RI HDFK VWHS� $FWLYH VWHSV
DUH DOO H[HFXWHG IRU DW OHDVW RQH H[HFXWLRQ F\FOH� (YHQ LI WKH WUDQVLWLRQ FRQGL�
WLRQ LV PHW� DFWLYH VWDWXV WUDQVIHU WDNHV SODFH IURP WKH VHFRQG F\FOH RQ�
ZDUGV�

67���� 67���� 67����

67����

67����

,Q WKLV H[DPSOH� 67����� 67����� DQG67���� DUH DOO DVVXPHG WR EH DFWLYH�
,I WKH WUDQVIHU FRQGLWLRQ LV PHW LPPHGLDWHO\ DIWHU WKH H[HFXWLRQ RI 67 �����
WKHQ WKH DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG WR 67���� ZLWKRXW H[HFXWLQJ
67���� RQO\ LI 67���� KDV EHHQ H[HFXWHG DW OHDVW RQFH VLQFH LW ZHQW DFWLYH�

��� ,QLWLDO 6WHSV
,QLWLDO VWHSV DUH HVVHQWLDOO\ WKH VDPH DV RWKHU VWHSV H[FHSW WKDW WKH\ DUH DXWR�
PDWLFDOO\ JLYHQ DFWLYH VWDWXV ZKHQ WKH SURJUDP VWDUWV� $OO VWHSV RWKHU WKDQ WKH
LQLWLDO VWHSV DUH LQLWLDOO\ LQDFWLYH� ,QLWLDO VWHSV FDQ WKXV EH XVHG WR SURJUDP SUR�
FHVVLQJ WKDW LV DOZD\V WR EH H[HFXWHG RQ V\VWHP VWDUWXS� 5HIHU WR WKH SUHYLRXV
VHFWLRQ IRU JHQHUDO GHWDLOV RQ VWHSV�

71����

67���� ��

71����

67���� ��

67���� ��

,QLWLDO VWHS

,I WKHUH DUH PXOWLSOH LQLWLDO VWHSV LQ RQH SURJUDP� WKHQ DOO RI WKHP ZLOO EH DFWLYH
ZKHQ WKH SURJUDP LV VWDUWHG� 7KH RUGHU RI SULRULW\ IRU H[HFXWLRQZLOO EH IURP WRS WR
ERWWRP DQG WKHQ OHIW WR ULJKW�

,QLWLDO 6WHSV 6HFWLRQ ���



��

,I D SURJUDP RFFXSLHV PRUH WKDQ RQH VKHHW� WKHQ WKH RUGHU RI SULRULW\ IRU H[HFX�
WLRQ ZLOO EH IURP WKH VPDOOHU VKHHW QXPEHUV WR WKH ODUJHU� �)RU GHWDLOV RQ VKHHWV�
UHIHU WR WKH &966 RSHUDWLRQ PDQXDOV��

1RWH �� $Q LQLWLDO VWHS FDQQRW EH SODFHG LQVLGH RI D VXEFKDUW RU DQ LQWHUUXSW SURJUDP�

67����

67����

67����

,�2 ,17 ��

67����

,�2 5(7

12 12

�� <RX FDQ SURJUDP D ORRS ZLWK QR LQLWLDO VWHS� EXW LW FDQ RQO\ EH DFWLYDWHG ZLWK D
6)& FRQWURO LQVWUXFWLRQ�

67����

71����

67����

71����

67����

71����

67����

6WDUWHG ZLWK 6)& FRQ�
WURO LQVWUXFWLRQ

$SSOLFDWLRQ ([DPSOHV 7KH IROORZLQJ H[DPSOHV GHPRQVWUDWH LQLWLDO VWHS H[HFXWLRQ�

67����

67����

71����

67����

67����

71����

71����

67����

71����

67����67����

71����

67���� 67����

71����

71����

67����

:KHQ WKH DERYH SURJUDP EHJLQV� 67���� DQG
67���� ZLOO ERWK EH DFWLYH� 67���� ZLOO EH H[�
HFXWHG EHIRUH 67����� DQG HDFK ZLOO EH H[�
HFXWHG IRU DW OHDVW RQH F\FOH�

:KHQ WKH DERYH SURJUDP EHJLQV� 67���� DQG
67���� ZLOO ERWK EH DFWLYH� 67���� ZLOO EH H[�
HFXWHG EHIRUH 67����� DQG HDFK ZLOO EH H[HFXWHG
IRU DW OHDVW RQH F\FOH�

,QLWLDO 6WHSV 6HFWLRQ ���



��

��� 7UDQVLWLRQV
$ WUDQVLWLRQ LV WKH FRQGLWLRQ ZKLFK WUDQVIHUV DFWLYH VWDWXV IURP RQH VWHS WR WKH
QH[W� 2QO\ RQH WUDQVLWLRQ LV DOORZHG EHWZHHQ DQ\ SDLU RI VWHSV�

71����

71����

6WHS

6WHS
7UDQVLWLRQV

7UDQVLWLRQ
QXPEHUV

(DFK WUDQVLWLRQ PXVW EH JLYHQ D WUDQVLWLRQ QXPEHU� DQG HDFK WUDQVLWLRQ QXPEHU
FDQ EH XVHG RQO\ RQFH�
7KHUH DUH WZR ZD\V WR GHILQH WKH FRQGLWLRQ IRU WUDQVIHUULQJ DFWLYH VWDWXV� ,W FDQ
HLWKHU EH GHILQHG XVLQJ D ELW DGGUHVV� RU LW FDQ EH GHILQHG XVLQJ D WUDQVLWLRQ SUR�
JUDP� $ WUDQVLWLRQ SURJUDP LV ZULWWHQ DV D ODGGHU SURJUDP� ,I LW LV GHILQHG XVLQJ D
ELW DGGUHVV� WKHQ WKH FRQGLWLRQ ZLOO EH 21RU 2)) GHSHQGLQJ RQ WKH21�2)) VWD�
WXV RI WKH ELW� ,I LW LV GHILQHG XVLQJ D WUDQVLWLRQ SURJUDP� WKHQ WKH FRQGLWLRQ ZLOO EH
RQ RU RII GHSHQGLQJ RQ WKH ORJLF VWDWXV RXWSXW IURP WKH WUDQVLWLRQ SURJUDP E\ LQ�
VWUXFWLRQV VXFK DV7287����� DQG7&17������'HWDLOV RQ WKHVHPHWKRGV RI GHI�
LQLWLRQ DUH JLYHQ EHORZ�
7KH 21�2)) VWDWXV RI D WUDQVLWLRQ FDQ EH DFFHVVHG WKURXJK LWV 7UDQVLWLRQ )ODJ�
(DFK WUDQVLWLRQ KDV D 7UDQVLWLRQ )ODJ WKDW LV DFFHVVHG WKURXJK WKH WUDQVLWLRQ
QXPEHU LQ SURJUDPPLQJ�

1RWH �� 7KH 7UDQVLWLRQ )ODJ DQG WKH WUDQVLWLRQ SURJUDP DUH QRW UHVHW HYHQ DIWHU DF�
WLYH VWDWXV LV WUDQVIHUUHG� 7KH 7UDQVLWLRQ )ODJ WKXV UHPDLQV 21� DQG WKH RXW�
SXWV DQG WLPHUV LQ WKH WUDQVLWLRQ SURJUDP FRQWLQXH WR RSHUDWH� %H HVSHFLDOO\
FDUHIXO ZKHQ XVLQJ WKH VWDWXV RI WKH 7UDQVLWLRQ )ODJ DV DQ LQSXW FRQGLWLRQ IRU
DQRWKHU RSHUDWLRQ� RU ZKHQ XVLQJ D WLPHU LQ WKH WUDQVLWLRQ SURJUDP� 7KH
7UDQVLWLRQ )ODJ ZLOO EH WXUQHG 2)) RQO\ ZKHQ WKH WUDQVLWLRQ SURJUDP RU ELW
WXUQ LW 2))�

�� $FWLYH VWDWXV LV QRW WUDQVIHUUHGPHUHO\ ZKHQ WKH WUDQVLWLRQ WXUQV21� ,Q DGGL�
WLRQ� WKH VWHS�V� EHIRUH WKH WUDQVLWLRQPXVW EH DFWLYH� DQG WKH VWHS�V� DIWHU WKH
WUDQVLWLRQ PXVW EH LQDFWLYH�

�� 7KH )LUVW &\FOH )ODJ �$������ FDQQRW EH XVHG LQ D WUDQVLWLRQ SURJUDP�
�� :H VWURQJO\ UHFRPPHQG WKDW \RX GR QRW XVH WUDQVLWLRQ SURJUDPV WR LPSOH�

PHQW FRQWURO RSHUDWLRQV� 7UDQVLWLRQ SURJUDPV VKRXOG EH XVHG RQO\ WR FRQWURO
SURJUDP SURJUHVVLRQ EHWZHHQ VWHSV� 3URJUDP GHVLJQ DQGPDLQWHQDQFH ZLOO
EHFRPH YHU\ GLIILFXOW LI WUDQVLWLRQ SURJUDPV DUH XVHG IRU FRQWURO RSHUDWLRQV�
ZKLFK EHORQJ LQ DFWLRQ SURJUDPV�

7UDQVLWLRQV 6HFWLRQ ���



��

�� $ WUDQVLWLRQ PXVW DOZD\V EH SODFHG EHWZHHQ WZR VWHSV� 7KH LOOXVWUDWLRQ EH�
ORZ VKRZV H[DPSOHV RI LQFRUUHFW SURJUDPV�

67����

67����

67����

67����

67����

67����

67���� 67����

67����

67����

67����

67����

67����

67����

67���� 67����

67����

67����

67����

����� 7UDQVLWLRQ %LWV
$ WUDQVLWLRQ FDQ EH GHILQHG XVLQJ D ELW VR WKDW WKH VWDWXV RI WKH ELW FRQWUROV WKH
WUDQVLWLRQ EHWZHHQ VWHSV� $ WUDQVLWLRQ PXVW EH DVVLJQHG D WUDQVLWLRQ QXPEHU
HYHQ ZKHQ WKH WUDQVLWLRQ LV GHILQHG E\ D ELW DGGUHVV�
:KHQ D ELW DGGUHVV LV VHW� LW LV GLVSOD\HG RQ WKH 6)& DV VKRZQ EHORZ �IRU
ELW ��������

67����

67����

������

7KH ELW DGGUHVVHV WKDW FDQ EH XVHG WR GHILQH WUDQVLWLRQV DUH JLYHQ LQ WKH WDEOH
EHORZ�

0RGHO &9��� &9�����&9����

7UDQVLWLRQ QXPEHUV 71���� WR 71���� 71���� WR 71����

%LW QXPEHUV ������ WR ������
*����� WR *�����
$����� WR $�����
7���� WR 7����
&���� WR &����
67���� WR 67����

������ WR ������
*����� WR *�����
$����� WR $�����
7���� WR 7����
&���� WR &����
67���� WR 67����

����� 7UDQVLWLRQ 3URJUDPV
:KHQ WKH WUDQVLWLRQ FRQGLWLRQ LV GHILQHG XVLQJ D WUDQVLWLRQ SURJUDP� WKH SURJUDP
LV ZULWWHQ DV D ODGGHU GLDJUDP� (LWKHU 7287����� RU 7&17����� PXVW EH LQ�

7UDQVLWLRQV 6HFWLRQ ���



��

FOXGHG LQ WKH WUDQVLWLRQ SURJUDP WR RXWSXW WKH WUDQVLWLRQ FRQGLWLRQ� $Q H[DPSOH RI
D WUDQVLWLRQ SURJUDP LV VKRZQ EHORZ�

67����

67����

71����

�����
7287

�����
(1'

:KHWKHU RU QRW WKH
WUDQVLWLRQ FRQGLWLRQ
LV PHW GHSHQGV RQ
WKH RXWSXW RI WKLV
LQVWUXFWLRQ�

7UDQVLWLRQ SURJUDP H[DPSOH

71����

��� $FWLRQ %ORFNV
(DFK VWHS LQ DQ 6)& SURJUDP FRQWDLQ D OLVW RI WKH RSHUDWLRQV WKDW DUH WR EH H[�
HFXWHG IRU WKH VWHS� 7KLV OLVW LV FDOOHG DQ DFWLRQ EORFN DQG WKH LQGLYLGXDO RSHUD�
WLRQV DUH FDOOHG DFWLRQV� 7KH QXPEHU RI DFWLRQV LQ WKH DFWLRQ EORFN IRU DQ\ VWHS
FDQ EH GLVSOD\HG WR WKH ULJKW RI WKH VWHS QXPEHU� DV VKRZQ EHORZ�

67���� 
 
 1XPEHU RI DFWLRQV


� � WR ��

7KH DFWLRQ EORFN FDQ FRQWDLQ � WR �� DFWLRQV� HDFK RI ZKLFK FRQWDLQV DQ DFWLRQ
TXDOLILHU� D VHW YDOXH� WKH DFWLRQ LWVHOI� DQG D IHHGEDFN YDULDEOH� DV VKRZQ EHORZ�

$4 69 $FWLRQ )9

1 $&����

1 $&���� ������

1 ������

HWF�

,I WKHUH DUH QR DFWLRQV VHW IRU D VWHS� WKHQ QRWKLQJ ZLOO EH H[HFXWHG HYHQ ZKHQ
WKDW VWHS EHFRPHV DFWLYH� $ VWHS ZLWK QR DFWLRQV LV FDOOHG D GXPP\ VWHS�
7KH YDOXHV WKDW DUH DOORZHG IRU HDFK ILHOG LQ WKH DFWLRQV EORFN DUH VKRZQ EHORZ�
7KHVH DUH H[SODLQHG LQGLYLGXDOO\ QH[W�

0RGHO &9��� &9�����&9����
$FWLRQ TXDOLILHU 1� 3� /� '� 5� 6� 6/� 6'� '6� 1+� 3+� /+� '+� 5+

6HW YDOXH &RQVWDQW ����� WR �����

:RUG VHWWLQJ ���� WR �))' ������ WR ������

$FWLRQ $FWLRQ QXPEHU $&���� WR $&���� $&���� WR $&����

%LW DGGUHVV ������ WR ������
$����� WR $�����
*����� WR *�����

)9� ELW DGGUHVV ������ WR ������
$����� WR $�����
*����� WR *�����
71���� WR 71����
67���� WR 67����
7���� WR 7����
&���� WR &����

������ WR ������
$����� WR $�����
*����� WR *�����
71���� WR 71����
67���� WR 67����
7���� WR 7����
&���� WR &����

$FWLRQ 4XDOLILHUV 7KH WLPLQJ RI DFWLRQ H[HFXWLRQ LV VHW ZLWK DFWLRQ TXDOLILHUV �$4�� <RXPXVW VHW DQ
$4 IRU HDFK DFWLRQ� :KHQ D VWHS EHFRPHV DFWLYH� HDFK DFWLRQ LQ WKDW VWHS LV H[�
HFXWHG DFFRUGLQJ WR LWV $4 VHWWLQJ� $4 DUH GHVFULEHG LQ GHWDLO EHORZ�

$FWLRQ %ORFNV 6HFWLRQ ���



��

6HW 9DOXHV 6HW YDOXHV �69� DUH UHODWHG WR WKH WLPLQJ GHWHUPLQHG E\ WKH $4� DQG DUH QRW UH�
TXLUHG IRU HYHU\ $4� 7KH IROORZLQJ $4V UHTXLUH DQ 69� /� '� 6/� 6'�'6� '+� DQG
/+�
6HW YDOXHV FDQ EH LQSXW DV FRQVWDQWV �E\ SODFLQJ � EHIRUH WKH YDOXH LQSXW� RU DV D
ZRUG DGGUHVV �WR VSHFLI\ WKH ZRUG FRQWDLQLQJ WKH 69�� :KHQ DQ 69 LV LQSXW DV D
FRQVWDQW �ZLWK ��� WKH YDOXH LV LQ %&'� :KHQ D ZRUG DGGUHVV LV LQSXW� WKH FRQ�
WHQWV RI WKDW ZRUG ZLOO EH KDQGOHG LQ ELQDU\�
$OO RI WKH VHW YDOXHV ZLWKLQ WKH VDPH DFWLRQ EORFN DUH WLPHG E\ WKH VWHS WLPHU�
(DFK VWHS KDV LWV RZQ VWHS WLPHU� 6WHS WLPHUV DUH LQFUHPHQWDO WLPHUV WKDW DUH UH�
VHW DQG EHJLQ FRXQWLQJ ZKHQ WKH VWHS EHFRPHV DFWLYH� DQG ZKLFK UHWDLQ WKH
SUHVHQW YDOXH ZKHQ WKH VWHS EHFRPHV LQDFWLYH� ,I� KRZHYHU� WKH DFWLRQV LQ WKH
VWHS FRQWLQXH WR EH H[HFXWHG �H�J�� IRU 6�JURXS $4V�� WKH VWHS WLPHU FRQWLQXHV
RSHUDWLQJ XQWLO DOO H[HFXWLRQ KDV EHHQ FRPSOHWHG�
7KH 3& FDQ EH VHW VR WKDW VWHS WLPHUV RSHUDWH LQ LQFUHPHQWV RI HLWKHU ��� VHFRQG
RU � VHFRQG� 7KH LQFUHPHQW LV VHW LQ WKH 3& V\VWHP VHWWLQJV� 7KH GHIDXOW VHWWLQJ
LV ��� VHFRQG� �5HIHU WR 3& V\VWHP VHWWLQJ LQ WKH &966 PDQXDOV IRU GHWDLOV��
6WHS WLPHUV FDQ FRXQW XS WR ������ V �ZKHQ WKH XQLW LV ��� V� RU ������ V �ZKHQ
WKH XQLW LV � V�� 7KH VWHS WLPHU UHWDLQV WKH PD[LPXP YDOXH LI WKH SUHVHQW YDOXH
JRHV EH\RQG WKH WLPHDEOH UDQJH�

$FWLRQV 7KH DFWLRQ ILHOG GHILQHV WKH RSHUDWLRQ WR EH SHUIRUPHG� ,I D ELW DGGUHVV LV XVHG�
WKH VWDWXV RI WKH ELW LV FRQWUROOHG DFFRUGLQJ WR WKH RWKHU ILHOGV� ,I DQ DFWLRQ QXPEHU
LV XVHG� D VHSDUDWH ODGGHU GLDJUDP DFWLRQ SURJUDP LV ZULWWHQ IRU WKH DFWLRQ DQG
WKH H[HFXWLRQ RI WKH DFWLRQ SURJUDP LV FRQWUROOHG E\ WKH RWKHU ILHOGV�

1RWH ,I DQ DWWHPSW LV PDGH WR H[HFXWH WKH VDPH DFWLRQ DW WKH VDPH WLPH IURP PRUH
WKDQ RQH VWHS� D GXSOLFDWLRQ HUURU ZLOO EH JHQHUDWHG EXW WKH DFWLRQ ZLOO EH H[�
HFXWHG� ,I \RX ZLVK� \RX FDQ FKDQJH WKH 3& V\VWHP VHWWLQJV VR WKDW WKLV HUURU ZLOO
QRW EH JHQHUDWHG� )RU GHWDLOV� UHIHU WR WKH VHFWLRQ RQ 3& V\VWHP VHWWLQJV LQ WKH
&9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV�

)HHGEDFN 9DULDEOHV $ ELW DGGUHVV FDQ EH VSHFLILHG DV D IHHGEDFN YDULDEOH �)9� LI QHFHVVDU\ IRU SUR�
JUDP GHEXJJLQJ� 6HWWLQJ DQ )9 IDFLOLWDWHV PRQLWRULQJ� EXW KDV QR GLUHFW HIIHFW RQ
WKH H[HFXWLRQ RI WKH DFWLRQ� 7KHUH LV QR UHDVRQ WR VHW DQ )9 H[FHSW ZKHQ LW LV
UHTXLUHG�

����� $FWLRQ 4XDOLILHUV
7KH DFWLRQ TXDOLILHU �$4� GHILQHV KRZ DQ DFWLRQ LV WR EH H[HFXWHG� 2QH $4PXVW
EH VHW IRU HDFK DFWLRQ LQ WKH DFWLRQ EORFN� :KHQ D VWHS EHFRPHV DFWLYH� HDFK
DFWLRQ LQ WKDW VWHS LV H[HFXWHG DFFRUGLQJ WR LWV $4 VHWWLQJ�
,I DQ DFWLRQ LV GHILQHG XVLQJ D ELW DGGUHVV� WKH ELW ZLOO WXUQ 21 DQG 2)) DFFRUGLQJ
WR WKH $4� �:KHQ DFWLRQV DUH VHW XVLQJ ELW DGGUHVVHV� ´H[HFXWHµ LQ WKH WDEOH
PHDQV WKDW WKH ELW WXUQV 21�� ,I LW LV GHILQHG XVLQJ DQ DFWLRQ QXPEHU� WKH DFWLRQ
SURJUDP ZLOO EH H[HFXWHG RU QRW H[HFXWHG DFFRUGLQJ WR WKH $4�
7KH IROORZLQJ WDEOH GHVFULEHV WKH IXQFWLRQV RI QLQH $4V� ,Q DGGLWLRQ� ILYH RI WKHVH
$4V �1� 3� /� '� DQG 5� FDQ DOVR WDNH WKH RSWLRQDO $4 V\PERO + �IRU KROG� WR SUH�
YHQW RXWSXWV RU WLPHUV IURP EHLQJ UHVHW DIWHU H[HFXWLRQ RI DQ DFWLRQ KDV EHHQ
FRPSOHWHG� 7KLVPDNHV D WRWDO RI ��$4V� 7KH ILYH KHOG $4V DUH FRYHUHG LQ GHWDLO
ODWHU�

$4 2SHUDWLRQ +HOG 69

1 ([HFXWHV WKH DFWLRQ ZKLOH WKH VWHS LV DFWLYH� 1+ ���

3 ([HFXWHV WKH DFWLRQ RQFH RQO\ ZKHQ WKH VWHS EHFRPHV DFWLYH� 3+ ���

/ $IWHU WKH VWHS EHFRPHV DFWLYH� / H[HFXWHV WKH DFWLRQ IRU WKH WLPH VHW ZLWK WKH 69 RU XQWLO
WKH VWHS EHFRPHV LQDFWLYH�

/+ 5HTXLUHG

' $IWHU WKH VWHS EHFRPHV DFWLYH� ' GHOD\V H[HFXWLRQ IRU WKH WLPH VHW ZLWK WKH 69 DQG WKHQ
EHJLQV H[HFXWLRQ RI WKH DFWLRQ� ,I WKH VWHS EHFRPHV LQDFWLYH EHIRUH WKH WLPH VHW ZLWK WKH
69 KDV HODSVHG� WKH DFWLRQ ZLOO QRW EH H[HFXWHG�

'+ 5HTXLUHG

$FWLRQ %ORFNV 6HFWLRQ ���



��

$4 69+HOG2SHUDWLRQ

5 6WRSV DQG UHVHWV DQ DFWLRQ VHW ZLWK 6� 6/� 6'� RU '6 �VHH EHORZ�� ,I WKH DFWLRQ LV QRW
EHLQJ H[HFXWHG� WKHQ 5 VLPSO\ UHVHWV LW� �5HVHWWLQJ PHDQV 287�287 127 DUH H[HFXWHG
ZLWK 2)) H[HFXWLRQ FRQGLWLRQV� 7,0�7,0+ DUH UHVHW� DQG RWKHU WLPHUV� FRXQWHUV� DQG VKLIW
UHJLVWHUV DUH KHOG��

5+ ���

6 %HJLQV H[HFXWLRQ RI DQ DFWLRQ ZKHQ LWV VWHS EHFRPHV DFWLYH DQG FRQWLQXHV H[HFXWLRQ RI
WKDW DFWLRQ HYHQ DIWHU WKH VWHS EHFRPHV LQDFWLYH� ([HFXWLRQ LV VWRSSHG E\ H[HFXWLQJ DQ
DFWLRQ IRU WKH VDPH ELW RU DFWLRQ SURJUDP ZLWK DQ DFWLRQ TXDOLILHU RI 5�

��� ���

6/ $IWHU WKH VWHS EHFRPHV DFWLYH� H[HFXWHV WKH DFWLRQ IRU WKH WLPH VHW ZLWK WKH 69� 8QOLNH /�
KRZHYHU� WKH DFWLRQ ZLOO EH H[HFXWHG IRU WKH VSHFLILHG WLPH HYHQ LI WKH VWHS EHFRPHV
LQDFWLYH� ([HFXWLRQ FDQ EH VWRSSHG RQO\ E\ H[HFXWLQJ DQ DFWLRQ IRU WKH VDPH ELW RU DFWLRQ
SURJUDP ZLWK DQ DFWLRQ TXDOLILHU RI 5�

��� 5HTXLUHG

6' $IWHU WKH VWHS EHFRPHV DFWLYH� 6' GHOD\V H[HFXWLRQ IRU WKH WLPH VHW ZLWK WKH 69 DQG WKHQ
EHJLQV H[HFXWLRQ RI WKH DFWLRQ� 8QOLNH '� KRZHYHU� 6' FRQWLQXHV H[HFXWLRQ RI WKDW DFWLRQ
HYHQ DIWHU WKH VWHS EHFRPHV LQDFWLYH� ([HFXWLRQ FDQ EH VWRSSHG E\ H[HFXWLQJ DQ DFWLRQ
IRU WKH VDPH ELW RU DFWLRQ SURJUDP ZLWK DQ DFWLRQ TXDOLILHU RI 5�

��� 5HTXLUHG

'6 7KH IXQFWLRQ RI '6 LV VLPLODU WR WKDW RI 6'� 8QOLNH 6'� KRZHYHU� '6 ZLOO QRW H[HFXWH WKH
DFWLRQ LI WKH VWHS EHFRPHV LQDFWLYH EHIRUH WKH WLPH VHW ZLWK WKH 69 KDV HODSVHG� 2QFH WKH
DFWLRQ LV VWDUWHG� KRZHYHU� '6 DOVR FRQWLQXHV H[HFXWLRQ RI WKH DFWLRQ HYHQ DIWHU WKH VWHS
EHFRPHV LQDFWLYH� ([HFXWLRQ FDQ EH VWRSSHG E\ H[HFXWLQJ DQ DFWLRQ IRU WKH VDPH ELW RU
DFWLRQ SURJUDP ZLWK DQ DFWLRQ TXDOLILHU RI 5�

��� 5HTXLUHG

$FWLRQ TXDOLILHUV 6� 6/� 6'� DQG '6 DUH NQRZQ FROOHFWLYHO\ DV 6�JURXS $4V� 1R
PRUH WKDQ ��� DFWLRQVZLWK 6�JURXS $4V FDQ EH H[HFXWHG VLPXOWDQHRXVO\� ,Q DG�
GLWLRQ� WKH VWHS WLPHU RSHUDWHV GXULQJ H[HFXWLRQ RI DQ DFWLRQ ZLWK DQ 6�JURXS $4
HYHQ DIWHU WKH VWHS LWVHOI EHFRPHV LQDFWLYH�

1RWH $Q DFWLRQ LV QRUPDOO\ UHVHW DIWHU H[HFXWLRQ KDV EHHQ FRPSOHWHG� ,I \RX ZDQW DQ
DFWLRQ WR EH VWRSSHG EXW QRW UHVHW� WKHQ \RX PXVW DGG WKH RSWLRQDO $4 V\PERO +
�IRU KROG� WR WKH $4 IRU WKDW DFWLRQ� 7KH $4V WR ZKLFK + FDQ EH DGGHG DUH 1� 3� /�
'� DQG 5�

$SSOLFDWLRQ ([DPSOH 7KH IROORZLQJ H[DPSOH H[SODLQV SURFHVVLQJ IRU YDULRXV $4�

71����

67���� ��

71����

67���� ��

67���� ��

6 ������ ������

1 ������

6/ ����� $&����

$4 69 $FWLRQ )9

%LW ������ ZLOO WXUQ 21 DQG VWD\ 21�

������ ZLOO EH 21 ZKLOH 67���� LV DFWLYH�

$FWLRQ SURJUDP $&���� ZLOO EH H[HFXWHG IRU �� VHF�
RQGV�
:KHQ DFWLYH VWDWXV LV WUDQVIHUUHG WR 67����� ELW
������ ZLOO UHPDLQ 21� ELW ������ ZLOO WXUQ 2))� DQG
$&���� ZLOO FRQWLQXH WR EH H[HFXWHG XQWLO �� VHF�
RQGV KDYH HODSVHG IURP WKH WLPH H[HFXWLRQ VWDUWHG�

1 $&����

' ����� ������ ������

$4 69 $FWLRQ )9

$&���� ZLOO EH H[HFXWHG ZKLOH 67���� LV DFWLYH�

%LW ������ ZLOO WXUQ 21 LV 67���� UHPDLQV DFWLYH IRU �
VHFRQGV�

:KHQ DFWLYH VWDWXV LV WUDQVIHUUHG WR 67����� $&����
ZLOO EH VWRSSHG DQG UHVHW� DQG ELW ������ ZLOO WXUQ 2))�

5 ������

$4 69 $FWLRQ )9

%LW ������ ZLOO WXUQ 2)) ZKHQ 67���� EHFRPHV DFWLYH�

$FWLRQ EORFN IRU 67����

$FWLRQ EORFN IRU 67����

$FWLRQ EORFN IRU 67����

$FWLRQ %ORFNV 6HFWLRQ ���
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����
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����
��

����
��

����
��

����
��

�����
(1'

$FWLRQ 3URJUDP IRU $&���

1RWH $OO DFWLRQ DQG WUDQVLWLRQ SURJUDP PXVW HQG ZLWK WKH (1' ����� LQVWUXFWLRQ�

����� $4 +ROG 2SWLRQ
:KHQ D VWHS EHFRPHV LQDFWLYH� WKH DFWLRQV WKDW DUH VWRSSHG DUH QRUPDOO\ UHVHW�
,I \RXZLVK� KRZHYHU� \RX FDQ DGG WKH RSWLRQDO $4 V\PERO + �IRU KROG� WR WKH1� 3�
/� '� DQG 5 $4V WR SUHYHQW RXWSXWV RU WLPHUV IURP EHLQJ UHVHW DIWHU H[HFXWLRQ RI
DQ DFWLRQ LV FRPSOHWH�

5HVHWWLQJ DQ DFWLRQ PHDQV WKDW WKH DFWLRQ ELW LV WXUQHG 2)) �ZKHQ WKH DFWLRQ LV
GHILQHG DV D ELW DGGUHVV� RU 287�287 127 LQVWUXFWLRQV DUH H[HFXWHG ZLWK 2))
H[HFXWLRQ FRQGLWLRQV �ZKHQ WKH DFWLRQ LV GHILQHG DV DQ DFWLRQ QXPEHU� DQG WKDW
7,0DQG7,0+ LQVWUXFWLRQV DUH UHVHW� ,I WKH+RSWLRQ LV XVHG� WKH ELWV LQ WKHDFWLRQV
WKDW DUH QRUPDOO\ UHVHW ZLOO PDLQWDLQ WKHLU VWDWXV DQG 7,0�7,0+ ZLOO FRQWLQXH RS�
HUDWLRQ�

7KH ILYH $4V ZLWK WKH RSWLRQDO KROG DGGHG DUH 1+� 3+� /+� '0� DQG 5+� 7KH +
RSWLRQ FDQQRW EH DGGHG WR DQ\ RI WKH 6�JURXS $4V �6� 6/� 6'� DQG '6�� ,I \RX
ZDQW WR KROG WKH VWDWXV RI DQ 6�JURXS DFWLRQ� DGG WKH RSWLRQDO + WR WKH 5 DFWLRQ
TXDOLILHU WKDW WHUPLQDWHV WKH DFWLRQ�

,I 62))����� LV H[HFXWHG� LW ZLOO EH JLYHQ SULRULW\ RYHU D KHOG $4 DQG WKH DFWLRQ
ZLWK WKH KHOG $4 ZLOO EH UHVHW�

([DPSOHV
7KH IROORZLQJ H[DPSOHV GHPRQVWUDWH WKH GLIIHUHQFH EHWZHHQ $4 ZLWK DQG $4
ZLWKRXW WKH KROG RSWLRQ�

$FWLRQ 3URJUDPV ,I WKH $4 LV 1� WKHQ WKH ELWV RXWSXW IURP WKH DFWLRQ SURJUDP ZLOO EH WXUQHG 2))
DQG WLPHUV ZLOO EH UHVHW DW SRLQW $� ,I WKH $4 LV 1+� WKHQ H[HFXWLRQ RI WKH DFWLRQ
SURJUDPZLOO VWRS DW SRLQW $ EXW WKH ELWV RXWSXW IURP WKH SURJUDPZLOO QRW EH WXUQHG
2)) DW WKDW SRLQW� DQG VWDWXV ZLOO EH KHOG XQWLO DQ RSHUDWLRQ LV H[HFXWHG WR WXUQ
WKHPRII �H�J�� XVLQJ DQ DFWLRQZLWK DQ5$4� DV VKRZQ EHORZ�� 7LPHUV ZLOO FRQWLQ�
XH RSHUDWLRQ IURP SRLQW $ DQG VWDWXV ZLOO EH KHOG ZKHQ WLPH LV H[SLUHG XQOHVV
DQRWKHU RSHUDWLRQ LV SURJUDPPHG WR UHVHW WKHP�

6WHS

1

1+

$FWLYH VWDWXV

,QDFWLYH VWDWXV

([HFXWHG

1RW H[HFXWHG

([HFXWHG

1RW H[HFXWHG

5

$

1RQ�KHOG $4

+HOG $4

,QGLFDWHV WKDW SURJUDP LV QRW H[HFXWHG
EXW WKDW RXWSXW ELWV DQG WLPHUV DUH KHOG�

$FWLRQ %ORFNV 6HFWLRQ ���



��

$FWLRQV 'HILQHG DV %LWV ,I WKH $4 LV 1� WKHQ WKH ELW ZLOO WXUQ 2)) DW SRLQW $� ,I WKH $4 LV 1+� WKHQ WKH ELW ZLOO
QRW WXUQ 2)) DW SRLQW $ DQG VWDWXV ZLOO EH KHOG XQWLO WKH\ DUH WXUQHG 2)) HOVH�
ZKHUH LQ WKH SURJUDP �H�J�� XVLQJ DQ DFWLRQ ZLWK DQ 5 $4� DV VKRZQ EHORZ��

6WHS

1

1+

$FWLYH VWDWXV

,QDFWLYH VWDWXV

5HOD\
WLPHU

21

2))

21

2))

5

$

1RQ�KHOG $4

+HOG $4

$FWLRQ %ORFNV 6HFWLRQ ���
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����� $FWLRQ ([HFXWLRQ 7LPLQJ
7KH IROORZLQJ GLDJUDP VKRZV KRZ WKH DFWLRQ VWDWXV FKDQJHV LQ UHODWLRQ WR WKH
VWHS VWDWXV DFFRUGLQJ WR WKH YDULRXV $4� :KHQ WKH DFWLRQ LV GHILQHG XVLQJ D ELW
DGGUHVV� ´H[HFXWHµ DQG ´QRW H[HFXWHµ LQ WKH LOOXVWUDWLRQ UHIHU WR WKH 21�2)) VWD�
WXV RI WKH ELW�

:KHQ + LV DGGHG �1+� 3+� /+� '+� DQG 5+�� H[HFXWLRQ RI WKH DFWLRQ LV VWRSSHG
DQG WKH RXWSXW ELW VWDWXV LV KHOG DIWHU WKH SRLQW LQ WKH LOOXVWUDWLRQ ZKHUH ´H[HFXWHGµ
WXUQV WR ´QRW H[HFXWHG�µ

8VH 5+ ZKHQ \RX QHHG WR KROG WKH RXWSXW ELW VWDWXV IRU 6� 6/� 6'� RU '6�

6WHS VWDWXV

$FWLRQ VWDWXV E\ $4

1

3

/

'

6

6/

6'

'6

69

69

69

69

69

69

69

69

69

69

([HFXWHG �21�

1RW H[HFXWHG �2))�

$FWLYH VWDWXV

,QDFWLYH VWDWXV

$FWLRQ LV H[HFXWHG RQFH RQO\� �,I VHW ZLWK D ELW DG�
GUHVV� WKH ELW WXUQV 21 IRU RQH F\FOH RQO\��

([HFXWLRQ VWRSSHG
E\ DQ ´5µ $4�

5

$FWLRQ %ORFNV 6HFWLRQ ���
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����� $FWLRQ 5HVHW 7LPLQJ

$FWLRQV DUH UHVHW ZKHQ WKH VWHS WKH\ DUH LQ EHFRPHV LQDFWLYH RU� IRU $4 ZLWK WKH
KROG RSWLRQ� ZKHQ UHVHW XVLQJ WKH5 DFWLRQ TXDOLILHU� 7KH WLPLQJ RI WKH UHVHW YDULHV
ZLWK WKH $4 ZKLFK LV VHW IRU WKH DFWLRQ� 5HVHWWLQJ WKH DFWLRQ PHDQV WXUQLQJ 2))
RXWSXW ELWV DQG UHVHWWLQJ WLPHUV� 2SHUDQG ELWV RXWSXW IURP WKH .((3 LQVWUXFWLRQ
DQG FRXQWHUV� KRZHYHU� DUH QRW UHVHW�

7KH IROORZLQJ WLPLQJ FKDUWV VKRZ ZKHQ DFWLRQV DUH UHVHW LQ UHODWLRQ WR WKH VWHS
VWDWXV IRU WKH YDULRXV $4�

5HVHW 7LPLQJ $FFRUGLQJ WR $4 �$FWLRQ 'HILQHG E\ 3URJUDP�

6WHS VWDWXV

1

3

/

'

6

6/

6'

'6

69

69

69

69

69

69

69

5

� 7LPLQJ RI UHVHW

$FWLYH VWDWXV

,QDFWLYH VWDWXV

7KH DFWLRQ LV UHVHW LQ WKH QH[W H[HFXWLRQ F\FOH DIWHU LW EHFRPHV DFWLYH�
�,Q WKH ILUVW H[HFXWLRQ F\FOH LW LV H[HFXWHG� DQG LQ WKH VHFRQG LW LV UHVHW��

$FWLRQ VWDWXV E\ $4

([HFXWHG �21�

1RW H[HFXWHG �2))�

$FWLRQ %ORFNV 6HFWLRQ ���



��

����� $4 DQG WKH ([HFXWLRQ &\FOH

7KH IROORZLQJ 6)&SURJUDPZLOO EH XVHG WR LOOXVWUDWH WKH UHODWLRQVKLS EHWZHHQ$4
DQG WKH H[HFXWLRQ F\FOH�

67���� $&����1

$&����6

$&����3

67���� $&����1

$&����1

$&����1

67���� $&���6

$&����' 69� ����

7KH IROORZLQJ WDEOH DQG WLPLQJ FKDUW VKRZV WKH RSHUDWLRQV SHUIRUPHG LQ HDFK H[�
HFXWLRQ F\FOH IURP WKH WLPH WKDW VWHSV 67����� 67����� DQG 67���� EHFRPHV
DFWLYH� 7KLV FKDUW DVVXPHV WKDW F\FOLF UHIUHVKLQJ LV XVHG� 2SHUDWLRQV RWKHU WKDQ
WKRVH VKRZQ LQ WKH LOOXVWUDWLRQ KDYH EHHQ RPLWWHG� 7KH QXPEHUV LQ WKH WDEOH UHS�
UHVHQW WKH RUGHU RI H[HFXWLRQ ZLWKLQ HDFK H[HFXWLRQ F\FOH� 7KH IROORZLQJ LWHPV
DIIHFW H[HFXWLRQ RUGHU�

�� �� ���� �� $FWLRQV ZLWK 6�JURXS $4V DUH H[HFXWHG DW WKH HQG RI WKH H[HFXWLRQ F\FOH�

�� :KHQ WKH $4 LV 3� WKH VHFRQG H[HFXWLRQ F\FOH RQO\ UHVHWV WKH DFWLRQ�

�� 2XWSXWV IURP D VWHS DUH UHVHW GXULQJ WKH F\FOH DIWHU WKH VWHS EHFRPHV LQDF�
WLYH SURYLGHG QHLWKHU 6�JURXS $4V �6� 6/� 6'� DQG '6� QRU KROG�RSWLRQ $4V
�1+� 3+� '+� DQG /+� ZLOO EH UHVHW�

�� 7KH FRQGLWLRQV IRU WUDQVIHU RI DFWLYH VWDWXV DUH H[DPLQHG XSRQ FRPSOHWLRQ RI
H[HFXWLRQ RI HDFK VWHS� :KHQ WKH FRQGLWLRQV DUH PHW IRU DFWLYH VWDWXV WR EH
WUDQVIHUUHG� WKHQ WKH FXUUHQWO\ DFWLYH VWHS�V� EHFRPH LQDFWLYH DQG DUH UHVHW�
,Q D FDVH RI SDUDOOHO MRLQLQJ VXFK DV LQ WKLV H[DPSOH� H[HFXWLRQ PD\ EH
VWRSSHG EHWZHHQ VLPXOWDQHRXV DFWLYH VWHSV GHSHQGLQJ RQ ZKHQ WKH FRQGL�
WLRQV IRU WUDQVIHU DUHPHW� )RU H[DPSOH� LI H[HFXWH VWDWXV LV WUDQVIHUUHGZKHQ
H[HFXWLRQ RI 67���� LV FRPSOHWHG� RQO\ 67���� �DQG QRW 67���� DQG
67����� ZLOO EH H[HFXWHG LQ WKDW H[HFXWLRQ F\FOH�

$FWLRQ QXPEHU $&���� $&���� $&���� $&���� $&���� $&���� $&���� $&���� ,�2
$4 1 6

�1RWH ��
3 1 1 1 6

�1RWH ��
' UHIUHVK

$ )LUVW F\FOH � � � � � � � ��� �

% 6HFRQG F\FOH � � �
�1RWH ��

� � � � ��� �

& 7KLUG F\FOH RQ � � ��� � � � � ��� �

' &\FOH DIWHU ODSVH RI
$&���� GHOD\ WLPH

� � ��� � � � � � �

( &\FOH DIWHU VWHSV
EHFRPH LQDFWLYH
�1RWH ��

� � ��� �
�1RWH ��

�
�1RWH ��

�
�1RWH ��

� �
�1RWH ��

�

) )XUWKHU F\FOHV ��� � ��� ��� ��� ��� � ��� �

$FWLRQ %ORFNV 6HFWLRQ ���
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6WHS

6WHSV JR DFWLYH�$� 6WHSV EHFRPH LQDFWLYH�(�

5 H[HFXWHG

�%� �&� �'� �)�

$&����
$&����
$&����
$&����

$&����

$&����

$&����

$&����

��� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ

&RQGLWLRQDO %UDQFKLQJ :LWK FRQGLWLRQDO EUDQFKLQJ� RQH VWHS LV EUDQFKHG WR WZR RUPRUH VWHSV DQG DFWLYH
VWDWXV LV WUDQVIHUUHG WR WKH ILUVW VWHS DIWHU WKH WUDQVLWLRQ IRU ZKLFK WKH FRQGLWLRQ LV
PHW� &RQGLWLRQDO EUDQFKLQJ LV VKRZQ EHORZ� $ VLQJOH VWHS FDQ EH FRQGLWLRQDOO\
EUDQFKHG LQWR D PD[LPXP RI �� VWHSV�

67����

71����

67����

71����

67����

71����

67����

0D[LPXP �� VWHSV

,I WKH VWHS EHIRUH WKH WUDQVLWLRQ LV DFWLYH DQG DW OHDVW RQH VWHS DIWHU WKH WUDQVLWLRQ
LV LQDFWLYH� DFWLYH VWDWXV LV WUDQVIHUUHG IURP WKH VWHS EHIRUH WKH EUDQFK WR WKH ILUVW
LQDFWLYH VWHS DIWHU WKDW EUDQFK ZKRVH WUDQVLWLRQ FRQGLWLRQ LV PHW� ,I WKH WUDQVLWLRQ
FRQGLWLRQV IRU WZR RU PRUH LQDFWLYH VWHSV DUH PHW VLPXOWDQHRXVO\� DFWLYH VWDWXV
ZLOO PRYH WR WKH OHIWPRVW VWHS�

$FWLYH VWDWXV FDQQRW EH WUDQVIHUUHG WR PRUH WKDQ RQH VWHS DIWHU WKH EUDQFK� ,W LV
FRQFHLYDEOH� KRZHYHU� WKDW WZR VWHSV FRXOG EH DFWLYH DW WKH VDPH WLPH LI RQH RI
WKH VWHSV LV DFWLYH IURP D SUHYLRXV F\FOH DQG DFWLYH VWDWXV LV WKHQ WUDQVIHUUHG
IURP WKH VWHS EHIRUH WKH EUDQFK WR DQRWKHU VWHS DIWHU WKH EUDQFK�

&RQGLWLRQDO -RLQLQJ :LWK FRQGLWLRQDO MRLQLQJ� WZR RU PRUH EUDQFKHG VWHSV DUH MRLQHG LQWR RQH VWHS�
DQG DFWLYH VWDWXV LV SDVVHG IURP D VWHS MXVW EHIRUH WKH WUDQVLWLRQ IRU ZKLFK WKH

&RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ ���



��

WUDQVLWLRQ FRQGLWLRQ LV PHW� 8S WR �� VWHSV FDQ EH FRQGLWLRQDOO\ MRLQHG WR IRUP D
VLQJOH VWHS� &RQGLWLRQDO MRLQLQJ LV VKRZQ LQ WKH IROORZLQJ H[DPSOH�

67����

71����

67����

71����

67����

71����

67����

0D[LPXP �� VWHSV

$FWLYH VWDWXV ZLOO PRYH IURP DQ\ DFWLYH VWHS EHIRUH WKH EUDQFK WR WKH VWHS DIWHU
WKH EUDQFK SURYLGHG WKH WUDQVLWLRQ FRQGLWLRQ LV PHW DQG WKH VWHS DIWHU WKH EUDQFK
LV LQDFWLYH�

$SSOLFDWLRQ ([DPSOH 7KH IROORZLQJ H[DPSOH LOOXVWUDWHV FRQGLWLRQDO EUDQFKLQJ DQG MRLQLQJ�

71����

67���� ������6

71����

67���� ������1

71����

67���� ������5

71����

71����

71����

67����

67���� ������6

71����

,I 67���� LV DFWLYH� 67���� DQG 67���� DUH LQDFWLYH� DQG WKH FRQGLWLRQ IRU
71���� LV PHW� WKHQ DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG IURP 67���� WR 67����
DQG ELW ������ ZLOO WXUQ 21� ,I WKH FRQGLWLRQ IRU 71���� LV PHW EHIRUH WKH FRQGL�
WLRQ IRU 71����� WKHQ DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG WR 67���� DQG ELW ������
ZLOO WXUQ 21� ,I WKH FRQGLWLRQV DUH PHW IRU 71���� DQG 71���� VLPXOWDQHRXVO\�
WKHQ DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG WR 67�����

,I 67���� LV DFWLYH� 67���� LV LQDFWLYH� DQG WKH FRQGLWLRQ IRU 71���� LVPHW� WKHQ
DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG IURP 67���� WR 67���� DQG ELW ������ ZLOO EH
UHVHW�

,I 67���� LV DFWLYH� 67���� LV LQDFWLYH� DQG WKH FRQGLWLRQ IRU 71���� LVPHW� WKHQ
DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG IURP 67���� WR 67����� $V WKLV KDSSHQV� ELW
������ ZLOO WXUQ 2)) DQG ELW ������ ZLOO WXUQ 21�

,I 67���� LV DFWLYH� 67���� LV LQDFWLYH� DQG WKH FRQGLWLRQ IRU 71���� LVPHW� WKHQ
DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG IURP 67���� WR 67�����

1RWH ,I 67���� LV DFWLYH� 67���� DQG 67���� DUH LQDFWLYH� DQG WKH FRQGLWLRQV DUH
QHYHUPHW IRU HLWKHU 71���� RU 71���� WKHQ 67���ZLOO UHPDLQ DFWLYH LQGHILQLWHO\
DQG SURJUDP H[HFXWLRQ ZLOO QRW DGYDQFH�

&RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ ���
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3URJUDPPLQJ (UURUV 7KH PRVW FRPPRQ W\SHV RI FRQGLWLRQDO EUDQFKLQJ�MRLQLQJ SURJUDPPLQJ HUURUV
DUH VKRZQ EHORZ DORQJ ZLWK FRUUHFWLRQV ZKHUH SRVVLEOH�

,QFRUUHFW SURJUDP &RUUHFW SURJUDP 5HDVRQ

)RU FRQGLWLRQDO EUDQFKLQJ� WKH WUDQVLWLRQV PXVW EH
SODFHG DIWHU WKH EUDQFKLQJ OLQH�

)RU FRQGLWLRQDO MRLQLQJ� WKH WUDQVLWLRQV PXVW EH
SODFHG EHIRUH WKH MRLQLQJ OLQH�

<RX FDQ RQO\ EUDQFK IURP RQH VWHS DW D WLPH�

7KH VWHSV EHLQJ MRLQHG FDQ EH MRLQHG RQO\ LQWR D
VLQJOH VWHS�

'R QRW FRPELQH
FRQGLWLRQDO DQG
SDUDOOHO EUDQ�
FKLQJ�MRLQLQJ�

3DUDOOHO EUDQFKLQJ DQG FRQGLWLRQDO MRLQLQJ FDQQRW EH
FRPELQHG� /LNHZLVH� FRQGLWLRQDO EUDQFKLQJ DQG
SDUDOOHO MRLQLQJ FDQQRW EH FRPELQHG�

��� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ
3DUDOOHO %UDQFKLQJ :LWK SDUDOOHO EUDQFKLQJ� RQH VWHS LV EUDQFKHG LQWR WZR RU PRUH VWHSV DQG DFWLYH

VWDWXV LV WUDQVIHUUHG WR DOO RI WKH EUDQFKHG VWHSV VLPXOWDQHRXVO\ ZKHQ WKH WUDQVL�
WLRQ FRQGLWLRQ LVPHW� $PD[LPXPRI �� VWHSV FDQ EH EUDQFKHG IURPD VLQJOH VWHS�
$Q H[DPSOH RI SDUDOOHO EUDQFKLQJ LV VKRZQ EHORZ�

67����

71����

67����67���� 67����

0D[LPXP �� VWHSV

���

$FWLYH VWDWXV LV WUDQVIHUUHG ZKHQ WKH VWHS EHIRUH WKH GRXEOH OLQH �WKH SDUDOOHO
EUDQFKLQJ OLQH� LV DFWLYH� DOO RI WKH VWHSV DIWHU WKH GRXEOH OLQH DUH LQDFWLYH� DQG WKH
WUDQVLWLRQ FRQGLWLRQ LV PHW� :KHQ WKH DFWLYH VWDWXV LV WUDQVIHUUHG� DOO RI WKH VWHSV
MXVW DIWHU WKH GRXEOH OLQH EHFRPH DFWLYH VLPXOWDQHRXVO\ DQG DUH H[HFXWHG LQ RU�
GHU IURP OHIW WR ULJKW�
,I WKH PD[LPXP �� DFWLRQV LV SURJUDPPHG IRU HDFK RI �� SDUDOOHO VWHSV� \RX FDQ
KDYH DV PDQ\ DV ��� DFWLRQV H[HFXWHG VLPXOWDQHRXVO\�

3DUDOOHO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ ���



��

3DUDOOHO -RLQLQJ :LWK SDUDOOHO MRLQLQJ� WZR RU PRUH EUDQFKHG VWHSV DUH MRLQHG LQWR RQH VWHS DQG
DFWLYH VWDWXV LV WUDQVIHUUHG IURP DOO RI WKH VWHSV VLPXOWDQHRXVO\ ZKHQ WKH WUDQVL�
WLRQ FRQGLWLRQ LV PHW� $ PD[LPXP RI �� VWHSV FDQ EH MRLQHG LQWR D VLQJOH VWHS� $Q
H[DPSOH RI SDUDOOHO MRLQLQJ LV VKRZQ EHORZ�

67����

71����

67����

67���� 67����

0D[LPXP �� VWHSV

���

$FWLYH VWDWXV LV WUDQVIHUUHGZKHQ DOO RI WKH VWHSV DERYH WKH GRXEOH OLQH �WKH SDUDO�
OHO MRLQLQJ OLQH� DUH DFWLYH� WKH VWHS EHORZ WKH OLQH LV LQDFWLYH� DQG WKH WUDQVLWLRQ
FRQGLWLRQ LV PHW�

$SSOLFDWLRQ ([DPSOH 7KH IROORZLQJ H[DPSOH LOOXVWUDWHV SDUDOOHO EUDQFKLQJ DQG MRLQLQJ�

67���� ������1 67���� ������6

71����

71����

67����

71����

67���� ������5

67����

,I 67���� LV DFWLYH� 67���� DQG 67���� DUH LQDFWLYH�
DQG WKH FRQGLWLRQ IRU 71���� LV PHW� WKHQ 67���� DQG
67���� ZLOO EHFRPH DFWLYH VLPXOWDQHRXVO\ DQG ELWV
������ DQG ������ ZLOO WXUQ 21�

,I WKH FRQGLWLRQ IRU 71���� LV PHW DQG 67���� LV
LQDFWLYH� WKHQ DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG WR
67���� DQG ELW ������ ZLOO EH UHVHW�

:KHQ 67���� DQG 67���� DUH ERWK DFWLYH� 67����
LV LQDFWLYH� DQG WKH FRQGLWLRQ IRU 71���� LV PHW�
WKHQ DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG WR 67�����

1RWH (YHQ LI 67���� EHFRPHV DFWLYH DQG 71���� WXUQV 21 �L�H�� WKH FRQGLWLRQ LV
PHW�� DFWLYH VWDWXVZLOO QRW EH WUDQVIHUUHG WR67����XQOHVV67���� LV DOVRDFWLYH
DQG 67���� LV LQDFWLYH�

3DUDOOHO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ ���



��

3URJUDPPLQJ (UURUV 7KH PRVW FRPPRQ W\SHV RI SDUDOOHO EUDQFKLQJ�MRLQLQJ SURJUDPPLQJ HUURUV DUH
VKRZQ EHORZ DORQJ ZLWK FRUUHFWLRQV ZKHUH SRVVLEOH�

,QFRUUHFW SURJUDP &RUUHFW SURJUDP 5HDVRQ

)RU SDUDOOHO EUDQFKLQJ� WKH WUDQVLWLRQ PXVW EH SODFHG
EHIRUH WKH EUDQFKLQJ OLQH�

)RU SDUDOOHO MRLQLQJ� WKH WUDQVLWLRQ PXVW EH SODFHG
DIWHU WKH MRLQLQJ OLQH�

<RX FDQ RQO\ EUDQFK IURP RQH VWHS DW D WLPH�

7KH VWHSV EHLQJ MRLQHG FDQ EH MRLQHG LQWR RQO\ D
VLQJOH VWHS�

'R QRW FRPELQH
FRQGLWLRQDO DQG
SDUDOOHO EUDQ�
FKLQJ�MRLQLQJ�

3DUDOOHO EUDQFKLQJ DQG FRQGLWLRQDO MRLQLQJ FDQQRW EH
FRPELQHG� /LNHZLVH� FRQGLWLRQDO EUDQFKLQJ DQG
SDUDOOHO MRLQLQJ FDQQRW EH FRPELQHG�

��� 6XEFKDUWV
7KH PDLQ SURJUDP FDQ FDOO D VXEFKDUW E\ XVLQJ D VXEFKDUW GXPP\ VWHS� 6XE�
FKDUWV DUH HVVHQWLDOO\ WKH VDPHDV VXEURXWLQHV� 7KH VXEFKDUW VWDUWVZLWK DQHQWU\
WHUPLQDO DQG HQWU\ VWHS DQG HQGV ZLWK D RQH RU PRUH UHWXUQ VWHSV DQG UHWXUQ WHU�
PLQDOV� 0XOWLSOH UHWXUQ VWHSV�WHUPLQDOV FRXOG EH XVHG WR UHWXUQ IURP EUDQFKHV
ZLWKLQ WKH VXEFKDUW�
<RX FDQ FDOO RWKHU VXEFKDUWV IURP ZLWKLQ RQH VXEFKDUW� L�H�� VXEFKDUWV FDQ EH
QHVWHG� 7KHUH DUH QR OLPLWV WR WKH QXPEHU RI QHVWLQJ OHYHOV� <RX FDQ ZULWH XS WR
��� VXEFKDUWV ZLWK WKH &9��� DQG XS WR ��� ZLWK WKH &9���� RU &9����� $Q
H[DPSOH RI D VXEFKDUW SURJUDP DQG WKH VWHS FDOOLQJ LW LV VKRZQ EHORZ�

67����

71����

67����

71����

67����

����

67����

71����

67����

71����

67����

6XEFKDUW
GXPP\ VWHS

6XEFKDUW HQWU\ WHUPLQDO

6XEFKDUW UHWXUQ WHUPLQDO

6XEFKDUW HQWU\ VWHS

6XEFKDUW UHWXUQ VWHS

0DLQ SURJUDP 6XEFKDUW SURJUDP

6XEFKDUWV 6HFWLRQ ���



��

,Q WKH H[DPSOH� 67���� LV WKH VXEFKDUW GXPP\ VWHS DQG 67���� LV WKH VXEFKDUW
HQWU\ VWHS� 7KH QXPEHU ZULWWHQ LQVLGH RI WKH VXEFKDUW GXPP\ VWHS LV WKH GXPP\
VWHS QXPEHU� DQG WKH QXPEHU ZULWWHQ RXWVLGH RI WKDW VWHS LV WKH QXPEHU RI WKH
VXEFKDUW WKDW LV EHLQJ FDOOHG �L�H�� WKH QXPEHU RI WKH VXEFKDUW HQWU\ VWHS��
7KH VXEFKDUW GXPP\ VWHS FDQQRW KDYH DQ\ DFWLRQV RI LWV RZQ�
7KH VDPH VXEFKDUW FDQ EH FDOOHG IURP PXOWLSOH SODFHV ZLWKLQ D SURJUDP� ,I LWV
H[HFXWLRQ KDV QRW EHHQ FRPSOHWHG� KRZHYHU� ZKHQ LW LV FDOOHG DJDLQ� WKH ODWHU
VWHS ZLOO ZDLW XQWLO WKH H[HFXWLRQ LV FRPSOHWH DQG WKH FDOO ZLOO EH PDGH ZKHQ WKH
ILUVW VWHS FDOOLQJ WKH VXEFKDUW KDV ILQLVKHG�
7KH DFWLYH�LQDFWLYH VWDWXV RI VWHSVZLWKLQ D VXEFKDUW GHSHQGV RQ WKH VWDWXV RI WKH
VXEFKDUW GXPP\ VWHS WKDW FDOOV WKDW VXEFKDUW� �)RU GHWDLOV� UHIHU WR WKH&9�VHULHV
3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV�� )XUWKHUPRUH� DFWLYH VWDWXV FDQQRW
SDVV IURP WKH VXEFKDUW GXPP\ VWHS WR WKH QH[W VWHS XQWLO WKH UHWXUQ VWHS LQ WKDW
VXEFKDUW EHFRPHV DFWLYH RU XQWLO DOO RI WKH VWHSV LQ WKDW VXEFKDUW EHFRPH LQDFWLYH
�L�H�� XQWLO VXEFKDUW RSHUDWLRQV DUH FRPSOHWH�� ,Q DGGLWLRQ� WKH DFWLYH VWDWXV ZLOO
QRW EH SDVVHG IURP WKH VXEFKDUW GXPP\ VWHS XQOHVV WKH WUDQVLWLRQ FRQGLWLRQ LV
PHW DQG WKH VWHS DIWHU WKH VXEFKDUW GXPP\ VWHS LV LQDFWLYH�

1RWH :KHQ D VXEFKDUW UHWXUQ VWHS EHFRPHV DFWLYH DQG WKH VXEFKDUW LV ILQLVKHG� DQ\
DFWLYH VWHSV UHPDLQLQJ ZLWKLQ WKH VXEFKDUW ZLOO DOVR EH WHUPLQDWHG� 7KDW LV WR VD\�
D VXEFKDUW FDQ KDYH PRUH WKDQ RQH UHWXUQ VWHS� DQG H[HFXWLRQ RI WKH VXEFKDUW
ZLOO EH FRPSOHWHG ZKHQ DQ\ RQH RI WKHP EHFRPHV DFWLYH�

,Q WKH H[DPSOH� VWDWXV WUDQVIHU ZLOO WDNH SODFH DV VKRZQ LQ WKH WDEOH EHORZ�

&RQGLWLRQ 67���� 67���� 67���� 67���� 67���� 67����

��� $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH $&7,9(

71���� 21 ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH

1RWH 7KH RSHUDWLRQV VKRZQ LQ WKH WDEOH ZLOO EH H[HFXWHG RYHU WKH FRXUVH RI VHYHUDO
H[HFXWLRQ F\FOHV�

6XEFKDUWV 6HFWLRQ ���



��

$SSOLFDWLRQ ([DPSOH

67����

71����

67����

71����

67����

����

67����

71����

71����

67����

67����

71����

67����

71����

67���� 67����

71����

67����

67���� ����

,Q WKLV H[DPSOH� VWDWXV WUDQVIHU ZLOO WDNH SODFH DV VKRZQ LQ WKH WDEOH EHORZ�

&RQGLWLRQ 67���� 67���� 67���� 67���� 67���� 67���� 67���� 67���� 67���� 67���� 67����

��� $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH $&7,9( $&7,9( ,QDFWLYH

71���� 21 ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH

71���� 21 ,QDFWLYH ,QDFWLYH $&7,9( ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH ,QDFWLYH

3UHFDXWLRQV 2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ SURJUDPPLQJ VXEFKDUWV�

�� �� ���� �� 7KH IROORZLQJ VWHSV FDQQRW EH XVHG DV RU LQ SODFH RI VXEFKDUW GXPP\ VWHSV�
� ,QLWLDO VWHSV
� 6XEFKDUW HQWU\ VWHSV
� 6XEFKDUW UHWXUQ VWHSV
� ,QWHUUXSW HQWU\ WHUPLQDOV
� ,QWHUUXSW UHWXUQ WHUPLQDOV

�� $ VXEFKDUW FDQQRW EH FDOOHG VLPXOWDQHRXVO\ IURP PXOWLSOH VXEFKDUW GXPP\
VWHSV� ,I D VXEFKDUW LV FDOOHG ZKLOH LW LV DOUHDG\ EHLQJ H[HFXWHG� WKH VHFRQG
FDOO ZLOO ZDLW XQWLO H[HFXWLRQ RI WKH VXEFKDUW KDV EHHQ FRPSOHWHG�

�� ,I WKH SURJUDP FDOOV D VXEFKDUW WKDW GRHV QRW H[LVW� DQ IDWDO 6)& HUURU ZLOO EH
JHQHUDWHG DQG SURJUDP H[HFXWLRQ ZLOO VWRS�

�� :KHQ D VXEFKDUW LV FDOOHG E\ D GXPP\ VWHS ZLWKLQ DQRWKHU VXEFKDUW� H[HFX�
WLRQ RI WKH QHVWHG VXEFKDUW ZLOO VWRS ZKHQ WKH GXPP\ VWHS WKDW FDOOHG LW EH�
FRPHV LQDFWLYH� 7KDW LV WR VD\� DQ\ DFWLYH VWHSV UHPDLQLQJ LQ WKH QHVWHG VXE�
FKDUW ZLOO QRW EH H[HFXWHG DIWHU D UHWXUQ VWHS ZLWKLQ WKDW VXEFKDUW EHFRPHV
DFWLYH� DQG DFWLYH VWDWXV LV UHWXUQHG WR WKH GXPP\ VWHS�

6XEFKDUWV 6HFWLRQ ���



��

�� $ VXEFKDUW FDQ RQO\ EH FDOOHG E\ D GXPP\ VWHS� :KHQ \RX ZDQW WR XVH D
6)& FRQWURO LQVWUXFWLRQ WR DFWLYDWH D VXEFKDUW� DFWLYDWH WKH GXPP\ VWHS WKDW
FDOOV WKDW VXEFKDUW�

�� ,QLWLDO VWHSV FDQQRW EH SODFHG LQVLGH RI D VXEFKDUW�

3URJUDPPLQJ (UURUV 7KH PRVW FRPPRQ W\SHV RI VXEFKDUW SURJUDPPLQJ HUURUV DUH VKRZQ EHORZ
DORQJ ZLWK FRUUHFWLRQV ZKHUH SRVVLEOH�

,QFRUUHFW SURJUDP &RUUHFW SURJUDP 5HDVRQ

6XEFKDUW HQWU\ WHUPLQDO

6XEFKDUW HQWU\ VWHS

6XEFKDUW UHWXUQ VWHS

6XEFKDUW UHWXUQ WHUPLQDO

$ VXEFKDUW HQWU\ WHUPLQDO DQG D VXEFKDUW
HQWU\ VWHS PXVW EH FRPELQHG DW WKH
EHJLQQLQJ RI D VXEFKDUW� /LNHZLVH� D
VXEFKDUW UHWXUQ WHUPLQDO DQG D VXEFKDUW
UHWXUQ VWHS PXVW EH FRPELQHG DW WKH HQG RI
D VXEFKDUW�

$ WUDQVLWLRQ PD\ QRW EH SODFHG EHWZHHQ D
VXEFKDUW HQWU\ WHUPLQDO DQG D VXEFKDUW
HQWU\ VWHS RU EHWZHHQ D VXEFKDUW UHWXUQ
VWHS DQG D VXEFKDUW UHWXUQ WHUPLQDO�

'R QRW EUDQFK IURP RU MRLQ
EHIRUH WHUPLQDOV�

%UDQFKLQJ PD\ QRW EH SURJUDPPHG
LPPHGLDWHO\ DIWHU D VXEFKDUW HQWU\
WHUPLQDO� DQG MRLQLQJ PD\ QRW EH
SURJUDPPHG LPPHGLDWHO\ EHIRUH D
VXEFKDUW UHWXUQ WHUPLQDO�

/�2 ,17 ��

'R QRW MRLQ VXE�
FKDUWV DQG LQWHU�
UXSW SURJUDPV�

$ VXEFKDUW DQG DQ LQWHUUXSW SURJUDP
FDQQRW EH MRLQHG� ,Q DGGLWLRQ� WZR RU PRUH
VXEFKDUWV FDQQRW EH FRQQHFWHG WRJHWKHU
DQG D VXEFKDUW FDQQRW EH FRQQHFWHG WR WKH
PDLQ SURJUDP�

��� 6)& -XPSV
7KH6)& MXPS LV XVHG WRPRYH H[HFXWLRQ RI DQ6)&SURJUDP WR DQRWKHU VWHS DW D
GLIIHUHQW ORFDWLRQ LQ WKH SURJUDP� $ MXPS FDQ EHPDGH RQO\ IURP MXVW DIWHU D WUDQ�
VLWLRQ WR MXVW LQ IURQW RI D VWHS� 7KH MXPS GHVWLQDWLRQ LV VSHFLILHG ZLWK DQ 6)& MXPS
HQWU\� $Q H[DPSOH RI DQ 6)& MXPS LV VKRZQ EHORZ�

67����

71����
67����

6)& MXPS

6)& MXPS HQWU\
67����

,Q WKH LOOXVWUDWLRQ� WKH SURJUDP MXPSV IURP VWHS 67���� WR VWHS 67����� 7KH
MXPS VRXUFH �MXVW DIWHU WKH WUDQVLWLRQ RQ WKH OHIW� DQG WKH MXPS GHVWLQDWLRQ �MXVW
DIWHU WKH VWHS RQ WKH ULJKW� DUH LQGLFDWHG E\ DUURZV�
7KH MXPS GHVWLQDWLRQ VWHS EHFRPHV DFWLYH ZKHQ WKH MXPS LV PDGH� DQG WKHQ EH�
FRPHV LQDFWLYH ZKHQ WKH FRQGLWLRQ LV PHW IRU WUDQVLWLRQ LPPHGLDWHO\ IROORZLQJ LW
DQG DFWLYH VWDWXV LV SDVVHG WR WKH QH[W VWHS�
$ MXPS FDQQRW EH PDGH RII RI WKH VKHHW ZKHQ SURJUDPPLQJ RQ WKH &966� )RU
GHWDLOV RQ 6)& VKHHWV� UHIHU WR WKH &966 RSHUDWLRQ PDQXDOV�

6)& -XPSV 6HFWLRQ ���



��

<RX FDQ FUHDWH D FORVHG ORRS ZLWK D MXPS� DV LQ WKLV H[DPSOH�

71����

67����

67����

71����

67����

71����

67����

3URJUDPPLQJ (UURUV 7KH PRVW FRPPRQ W\SHV RI MXPS SURJUDPPLQJ HUURUV DUH VKRZQ EHORZ DORQJ
ZLWK FRUUHFWLRQV ZKHUH SRVVLEOH�

,QFRUUHFW SURJUDP &RUUHFW SURJUDP 5HDVRQ

7KH MXPS PXVW EH SURJUDPPHG LPPHGLDWHO\ DIWHU D
WUDQVLWLRQ�

7KH MXPS GHVWLQDWLRQ PXVW EH SURJUDPPHG
LPPHGLDWHO\ EHIRUH D VWHS�

/�2 ,17 ��

'R QRW MXPS LQWR
RU RXW RI LQWHUUXSW
SURJUDPV�

$ MXPS FDQQRW EH PDGH IURP RU WR DQ LQWHUUXSW
SURJUDP IURP DQ\ RWKHU SURJUDP �WKH PDLQ SURJUDP�
D VXEFKDUW SURJUDP� RU DQRWKHU LQWHUUXSW SURJUDP��
-XPSV FDQ EH PDGH ZLWKLQ D VLQJOH LQWHUUXSW
SURJUDP�

'R QRW MXPS
LQWR RU RXW RI
VXEFKDUWV�

$ MXPS FDQQRW EH PDGH IURP RU WR D VXEFKDUW
SURJUDP IURP DQ\ RWKHU SURJUDP �WKH PDLQ SURJUDP�
DQRWKHU VXEFKDUW SURJUDP� RU DQ LQWHUUXSW SURJUDP��
-XPSV FDQ EH PDGH ZLWKLQ D VLQJOH VXEFKDUW
SURJUDP�

6)& -XPSV 6HFWLRQ ���



��

���� ,QWHUUXSW 3URJUDPV
,QWHUUXSW SURJUDPV FDQ EH ZULWWHQ VHSDUDWHO\ IURP WKH PDLQ SURJUDP WR SURYLGH
SURFHVVLQJ IRU VSHFLDO SXUSRVHV� 7KH YDULRXV LQWHUUXSW SURJUDPV� VKRZQ EHORZ�
DOORZ VSHFLDO SURFHVVLQJ IRU SRZHU LQWHUUXSWLRQV �ERWK EHIRUH DQG DIWHU WKH LQWHU�
UXSWLRQV�� IRU ,�2 LQWHUUXSW VLJQDOV� DQG IRU VFKHGXOHG SURFHVVLQJ �SURFHVVLQJ UH�
SHDWHG DW D VSHFLILF LQWHUYDO�� (DFK LQWHUUXSW SURJUDP FRQWDLQV RQH HQWU\ WHUPLQDO
DQG HQWU\ VWHS SOXV RQH RU PRUH UHWXUQ WHUPLQDOV� 0XOWLSOH UHWXUQ WHUPLQDOV PD\
EH XVHG LI WKHUH LV EUDQFKLQJ ZLWKLQ WKH LQWHUUXSW SURJUDP�

,�2 ,17 
 


67���� ��

71����

67���� ��

71����

,�2 5(7

67���� ��

71����

67���� ��

71����

67���� ��

71����

67���� ��

71 ����

67���� ��

71����

67���� ��

71����

&<&/,& ,17 
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3:5 2)) ,17

3:5 2)) 5(7

3:5 21 ,17

3:5 21 5(7

,�2 LQWHUUXSW HQWU\ WHUPLQDO

� ,�2 ,QWHUUXSW

,QWHUUXSW HQWU\ VWHS

,�2 LQWHUUXSW UHWXUQ WHUPLQDO

6FKHGXOHG LQWHUUXSW HQWU\
WHUPLQDO

� 6FKHGXOHG ,QWHUUXSW

,QWHUUXSW HQWU\ VWHS

6FKHGXOHG LQWHUUXSW UHWXUQ
WHUPLQDO

3RZHU�RII LQWHUUXSW HQWU\
WHUPLQDO

� 3RZHU�2II ,QWHUUXSW

,QWHUUXSW HQWU\ VWHS

3RZHU�RII LQWHUUXSW UHWXUQ
WHUPLQDO

3RZHU�RQ LQWHUUXSW HQWU\
WHUPLQDO

� 3RZHU�2Q ,QWHUUXSW

,QWHUUXSW HQWU\ VWHS

3RZHU�RQ LQWHUUXSW UHWXUQ
WHUPLQDO

,QWHUUXSW HQWU\ WHUPLQDOV DQG UHWXUQ WHUPLQDOV DUH QRW VWHSV DQG FDQQRW FRQWDLQ
DFWLRQV�

:KHQ DQ LQWHUUXSW SURJUDP LV H[HFXWHG� WKH PDLQ SURJUDP H[HFXWLRQ LV GLVFRQ�
WLQXHG XQWLO WKH LQWHUUXSW SURJUDP H[HFXWLRQ LV FRPSOHWHG�

7KH IROORZLQJ WDEOH VKRZV WKH QXPEHU RI HDFK W\SH RI LQWHUUXSW SURJUDP WKDW FDQ
EH ZULWWHQ�

7\SH RI ,QWHUUXSW 4W\� ,QWHUUXSW QR�

,�2 �� �� WR ��

6FKHGXOHG &9��� � �

&9�����&9���� � �� �

3RZHU�RII � ���

3RZHU�RQ � ���

,QWHUUXSW PDVNV� FOHDUDQFH RI LQWHUUXSW FDXVHV� DQG VHWWLQJV RI VFKHGXOHG LQWHU�
UXSW VSDFHV DUH DOO H[HFXWHG ZLWK LQWHUUXSW FRQWURO LQVWUXFWLRQV� )RU GHWDLOV RQ H[�
HFXWLRQ DQG FRQWURO RI LQWHUUXSW SURJUDPV� UHIHU WR WKH &9�VHULHV 3& 2SHUDWLRQ
0DQXDO� /DGGHU 'LDJUDPV�

3UHFDXWLRQV 2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ SURJUDPPLQJ LQWHUUXSWV�

�� �� ���� �� 1R WUDQVLWLRQ FDQ EH LQVHUWHG EHWZHHQ WKH HQWU\ WHUPLQDO DQG WKH HQWU\ VWHS�

�� 7KH LQWHUUXSW HQWU\ VWHS FDQQRW EH XVHG DV D VXEFKDUW GXPP\ VWHS�

�� ,I LQWHUUXSW SURJUDP H[HFXWLRQ WLPH LV WRR ORQJ� WKHUH PD\ EH D H[HFXWLRQ
F\FOH RYHUUXQ HUURU�

,QWHUUXSW 3URJUDPV 6HFWLRQ ����



��

3URJUDPPLQJ (UURUV 7KH PRVW FRPPRQ W\SHV RI LQWHUUXSW SURJUDPPLQJ HUURUV DUH VKRZQ EHORZ
DORQJ ZLWK FRUUHFWLRQV ZKHUH SRVVLEOH�

,QFRUUHFW SURJUDP &RUUHFW SURJUDP 5HDVRQ

/�2 ,17 /�2 ,17 $ WUDQVLWLRQ FDQQRW EH SODFHG GLUHFWO\ DIWHU DQ HQWU\
WHUPLQDO�

/�2 ,5(7 /�2 ,5(7

$ WUDQVLWLRQ PXVW EH SODFHG GLUHFWO\ EHIRUH D UHWXUQ
WHUPLQDO�

/�2 ,17

/�2 ,17 5(7

,QFOXGH D VWHS
ZLWKLQ WKH LQWHU�
UXSW SURJUDP�

<RX FDQQRW ZULWH DQ LQWHUUXSW SURJUDP ZLWKRXW DQ\
VWHSV�

/�2 ,17

'R QRW EUDQFK
IURP DQ HQWU\
WHUPLQDO�

$Q LQWHUUXSW SURJUDP FDQQRW EH EUDQFKHG GLUHFWO\
DIWHU WKH HQWU\ WHUPLQDO�

&<&/,& ,17 &<&/,& ,17

'R QRW MRLQW LQ�
WHUUXSW SUR�
JUDPV�

<RX FDQQRW MRLQ WZR RU PRUH LQWHUUXSW SURJUDPV�
)XUWKHUPRUH� \RX FDQQRW MRLQ WKH PDLQ SURJUDP DQG
DQ LQWHUUXSW SURJUDP� RU D VXEFKDUW DQG DQ LQWHUUXSW
SURJUDP�

/�2 ,17

'R QRW XVH DQ
HQWU\ VWHS WR
FDOO D VXEFKDUW�

$Q LQWHUUXSW HQWU\ VWHS FDQQRW EH XVHG DV D
VXEFKDUW GXPP\ VWHS�

3:5 2)) ,17

'R QRW SODFH DQ
LQLWLDO VWHS LQ DQ
LQWHUUXSW SUR�
JUDP�

$Q LQLWLDO VWHS FDQQRW EH SODFHG LQVLGH RI DQ LQWHUUXSW
SURJUDP�

3:5 2)) ,17,,�2 ,17

'R QRW MXPS RXW
RI DQ LQWHUUXSW
SURJUDP�

$ MXPS FDQQRW EH PDGH IURP RU WR DQ LQWHUUXSW
SURJUDP IURP DQRWKHU W\SH RI SURJUDP� -XPSV FDQ
EH PDGH ZLWKLQ DQ LQWHUUXSW SURJUDP�

,QWHUUXSW 3URJUDPV 6HFWLRQ ����



��

6(&7,21 �
&RQWUROOLQJ 6WHS 6WDWXV

7KLV VHFWLRQ SURYLGHV D UHYLHZ RI VWHS VWDWXV DQG WKHQ H[SODLQV KRZ WR XVH WKH ODGGHU�GLDJUDP LQVWUXFWLRQV FDOOHG 6)& FRQWURO
LQVWUXFWLRQV WR DUWLILFLDOO\ FRQWURO VWHS VWDWXV DQG WKXV FRQWURO WKH H[HFXWLRQ IORZRI WKH 6)& SURJUDP� 7KLV W\SH RI FRQWURO FDQ
EH XVHG LQ QRUPDO 6)&SURJUDP IORZRU WR DOORZ IRU VSHFLDO SURFHVVLQJ VXFK DV WKDW IRU HPHUJHQF\ VLWXDWLRQV�7KH RWKHU ODGGHU
GLDJUDP LQVWUXFWLRQV UHODWHG WR 6)& SURJUDPV DUH DOVR GHVFULEHG� ([DPSOHV XVLQJ 6)& FRQWURO LQVWUXFWLRQV DUH SURYLGHG LQ
6HFWLRQ � 6)& $SSOLFDWLRQ ([DPSOHV�

�ï� 6WHS 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RQWUROOLQJ 6WHSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6)& &RQWURO ,QVWUXFWLRQV DQG 6WDWXV &KDQJHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6XEFKDUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6)& &RQWURO ,QVWUXFWLRQV DQG ,QWHUUXSW 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6)& &RQWURO ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,QWURGXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $&7,9$7( 67(3 � 6$����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3$86( 67(3 � 63����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5(67$57 67(3 � 65����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� (1' 67(3 � 6)����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� '($&7,9$7( 67(3 � 6(����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5(6(7 67(3 � 62))����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 75$16,7,21 287387 � 7287����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 75$16,7,21 &2817(5 � 7&17����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï�� 5($' 67(3 7,0(5 �765����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï�� :5,7( 67(3 7,0(5 � 76:����� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3URJUDP ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 6WHS 6WDWXV
6WHS VWDWXV FDQ EH EURDGO\ GLYLGHG LQWR DFWLYH DQG LQDFWLYH� $FWLYH VWDWXV LV IXU�
WKHU GLYLGHG LQWR H[HFXWH� SDXVH� DQG KDOW VWDWXV� 6WHS VWDWXV LV FRQWUROOHG HLWKHU
E\ WKH QRUPDO IORZ DQG FRQGLWLRQV RI WKH 6)& SURJUDP� DV GHVFULEHG LQ WKH SUH�
YLRXV VHFWLRQ� RU E\ XVLQJ WKH 6)& FRQWURO LQVWUXFWLRQV� ZKLFK DUH H[SODLQHG ODWHU
LQ WKLV VHFWLRQ�
$ VWHS GRHV QRW QRUPDOO\ JR WR SDXVH RU KDOW VWDWXV� ,Q RUGHU WR SODFH D VWHS LQ
SDXVH RU KDOW VWDWXV� \RX PXVW XVH DQ 6)& FRQWURO LQVWUXFWLRQ�

&DXWLRQ 6)& FRQWURO LQVWUXFWLRQV IRUFLEO\ FKDQJH WKH VWDWXV RI VWHSV� :KHQ XVLQJ WKHVH
LQVWUXFWLRQV� EH VXUH WR FDUHIXOO\ FRQVLGHU WKHLU HIIHFWV RQ SURJUDPH[HFXWLRQ DQG
RQ RWKHU VWHSV LQ WKH SURJUDP�

([HFXWH 6WDWXV ,Q H[HFXWH VWDWXV� DFWLRQV DUH HLWKHU EHLQJ H[HFXWHG RU ZDLWLQJ WR EH H[HFXWHG
�H�J�� GXH WR D VHW YDOXH IRU WKH $4�� :KHQ D VWHS JRHV LQWR DFWLYH VWDWXV� LW QRU�
PDOO\ JRHV LQWR H[HFXWH VWDWXV ILUVW� :KHQ WKH VWDWXV RI D VWHS FKDQJHV IURP LQ�
DFWLYH VWDWH WR H[HFXWH �DFWLYH� VWDWH� WKH VWHS WLPH ZLOO EH UHVHW DQG VWDUWHG�

3DXVH 6WDWXV $FWLRQV LQ VWHSV WKDW KDYH EHHQ SDXVHG DUH WHPSRUDULO\ QRW H[HFXWHG� $ VWHS LQ
SDXVH VWDWXV LV DFWLYH� EXW DFWLRQV DUH QRW H[HFXWHG DQG DFWLYH VWDWXV LV QRW
WUDQVIHUUHG� $FWLRQVZLWK 6�JURXS DFWLRQ TXDOLILHUV �6� 6/� 6'� DQG'6�� KRZHYHU�
FRQWLQXH WR EH H[HFXWHG HYHQ ZKLOH WKH VWHS LV SDXVHG�
7KH VWDWXV RI D VWHS LV KHOG ZKHQ LW JRHV WR SDXVH VWDWXV� DQG H[HFXWLRQ VWDUWV
IURP WKH EHJLQQLQJ RI WKH VWHS ZKHQ SDXVH VWDWXV LV FOHDUHG� 7KH VWHS WLPHU DQG
7,0 DQG 7,0+ LQVWUXFWLRQV LQ SDXVHG DFWLRQV FRQWLQXH WLPLQJ HYHQ ZKLOH
SDXVHG�

+DOW 6WDWXV $FWLRQV LQ VWHSV WKDW KDYH EHHQ KDOWHG DUH QR ORQJHU H[HFXWHG HYHQ WKRXJK WKH
VWHS LV VWLOO DFWLYH� $FWLRQV ZLWK 6�JURXS DFWLRQ TXDOLILHUV �6� 6/� 6'� DQG '6��
KRZHYHU� FRQWLQXH WR EH H[HFXWHG HYHQ ZKLOH WKH VWHS LV KDOWHG� $FWLYH VWDWXV LV
WUDQVIHUUHG IURP D VWHS LQ KDOW VWDWXV ZKHQ WKH WUDQVLWLRQ FRQGLWLRQ LV PHW�
7KH VWHS WLPHU DQG 7,0 DQG 7,0+ LQVWUXFWLRQV LQ KDOWHG DFWLRQV FRQWLQXH WLPLQJ
HYHQ ZKLOH KDOWHG�

,QDFWLYH 6WDWXV :KHQ D VWHS EHFRPHV LQDFWLYH� RQO\ DFWLRQV ZLWK 6�JURXS DFWLRQ TXDOLILHUV �6�
6/� 6'� DQG '6� FRQWLQXH WR EH H[HFXWHG� :KLOH 6�JURXS DFWLRQV DUH EHLQJ H[�
HFXWHG� WKH VWHS WLPHU DQG7,0DQG7,0+ LQVWUXFWLRQV LQ WKH6�JURXS DFWLRQV FRQ�
WLQXH WLPLQJ�

�ï�ï� &RQWUROOLQJ 6WHSV
6)& FRQWURO LQVWUXFWLRQV DUH D JURXS RI LQVWUXFWLRQV WKDW FDQ EH XVHG LQ DFWLRQ
SURJUDPV WR FKDQJH WKH VWHS VWDWXV �DQG WKXV LQGLUHFWO\ VXEFKDUW VWDWXV� LQ DQ
6)& SURJUDP� 7KH 6)& FRQWURO LQVWUXFWLRQV DUH RXWOLQHG LQ WKH IROORZLQJ WDEOH�
'HWDLOV DUH SURYLGHG ODWHU LQ VHFWLRQ ��

6WHS 6WDWXV 6HFWLRQ �ï�



��

0QHPRQLF
�IXQFWLRQ FRGH�

DQG QDPH

6\PERO�V� 2SHUDWLRQ 2SHUDQG GDWD DUHDV 3DJH

6$�����
$&7,9$7(
67(3 � ����

M6$ 1� 1�

� ����
6$ 1� 1�

$FWLYDWHV D VWHS RU VXEFKDUW WR
VWDUW WKH H[HFXWLRQ RI DFWLRQV�

1�� 6WHS QXPEHU
1�� 6XEFKDUW QXPEHU

6WHS QXPEHU� 1�

&9���
���� WR ����

&9�����&9����
���� WR ����

6XEFKDUW QXPEHU� 1�

&9���
���� WR ����

&9�����&9����
���� WR ����

��

63�����
3$86( 67(3

� ����
M63 1

�����
63 1

&KDQJHV WKH VWDWXV RI D VWHS RU
VXEFKDUW IURP H[HFXWH WR
SDXVH�

1� 6WHS QXPEHU

6WHS QXPEHU� 1�

&9���
���� WR ����

&9�����&9����
���� WR ����

��

65�����
5(67$57
67(3 � ����

M65 1

� ����
65 1

&KDQJHV WKH VWDWXV RI D VWHS RU
VXEFKDUW IURP SDXVH WR
H[HFXWH�

1� 6WHS QXPEHU

6)�����
(1' 67(3

� ����
M6) 1

� ����
6) 1

&KDQJHV WKH VWDWXV RI D VWHS RU
VXEFKDUW IURP H[HFXWH RU SDXVH
WR KDOW�

1� 6WHS QXPEHU

��

6(�����
'($&7,9$7(
67(3 � ����

M6( 1

� ����
6( 1

&KDQJHV D VWHS RU VXEFKDUW
IURP DFWLYH �H[HFXWH� SDXVH� RU
KDOW� WR LQDFWLYH VWDWXV�

1� 6WHS QXPEHU

��

62))�����
5(6(7 67(3

� ����
M62)) 1

� ����
62)) 1

5HVHWV D VWHS RU VXEFKDUW
�UHJDUGOHVV RI LWV VWDWXV� WR
LQDFWLYH VWDWXV� $OVR UHVHWV
DFWLRQV ZLWK RU ZLWKRXW
KROG�RSWLRQ $4V�

1� 6WHS QXPEHU

6WHS QXPEHU� 1
&9���
���� WR ����

&9�����&9����
���� WR ����

��

7287�����
75$16,7,21
287387

�����
7287

2XWSXWV WKH UHVXOW RI D WUDQVLWLRQ
SURJUDP WR WKH 7UDQVLWLRQ )ODJ�

��� ��

7&17�����
75$16,7,21
&2817(5

� ����
7&17 1 6

&RPSXWHV WKH QXPEHU RI WLPHV
WKDW D WUDQVLWLRQ SURJUDP LV
H[HFXWHG� DQG WXUQV 21 WKH
7UDQVLWLRQ )ODJ ZKHQ WKH SUHVHW
FRXQW LV UHDFKHG�

1� &RXQWHU QXPEHU
6� 1XPEHU RI WLPHV H[HFXWHG

&RXQWHU QXPEHU
&9���
���� WR ����

&9�����&9����
���� WR ����

��

765�����
5($' 67(3
7,0(5 � ����

M765 1 '

� ����
765 1 '

5HDGV WKH SUHVHQW YDOXH RI WKH
VWHS WLPHU DQG ZULWHV WR D
GHVLJQDWHG ZRUG�

1� 6WHS QXPEHU
'� 'HVWLQDWLRQ IRU 39

6WHS QXPEHU� 1
&9���
���� WR ����

&9�����&9����
���� WR ����

��

76:�����
:5,7( 67(3
7,0(5 � ����

M76: 6 1

� ����
76: 6 1

&KDQJHV WKH SUHVHQW YDOXH RI
WKH VWHS WLPHU IURP D
GHVLJQDWHG ZRUG�

6� 1HZ 39
1� 6WHS QXPEHU

��

6WHS 6WDWXV 6HFWLRQ �ï�
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�ï�ï� 6)& &RQWURO ,QVWUXFWLRQV DQG 6WDWXV &KDQJHV
7KH 6)& FRQWURO LQVWUXFWLRQV WKDW GLUHFWO\ DIIHFW VWHS VWDWXV DUH VKRZQ LQ WKH IRO�
ORZLQJ LOOXVWUDWLRQ� 7KH DUURZV LQGLFDWH WKH VWDWXV FKDQJHV WKDW DUH SRVVLEOH XV�
LQJ WKHVH LQVWUXFWLRQV�

,QDFWLYH

6(�����
62))�����

$FWLRQV H[HFXWHG

([HFXWH

$FWLYH VWDWXV
QRW PRYHG�

3DXVH +DOW

$FWLYH 6WDWXV

,QDFWLYH 6WDWXV

6)�����

6)�����

6$�����
65�����

63�����

6(�����
62))�����

6(�����
62))�����

6$�����

6$�����

1RWH �� :KHQ \RXZDQW WR DFWLYDWH D VXEFKDUW ZLWK 6$������ H[HFXWH 6$����� RQ WKH
VXEFKDUW GXPP\ VWHS WKDW FDOOV WKH VXEFKDUW� ,I VXEFKDUWV DUH QHVWHG�
6$����� FDQQRW EH H[HFXWHG XQOHVV DOO RI WKH VXEFKDUW GXPP\ VWHSV LQ WKH
OHYHOV DERYH WKH WDUJHW VXEFKDUW DUH LQ H[HFXWH VWDWXV�

�� :KHQ PRVW 6)& FRQWURO LQVWUXFWLRQV DUH H[HFXWHG RQ D VXEFKDUW GXPP\
VWHS� WKH\ DFW RQ DOO RI WKH DFWLYH VWHSV LQ WKH VXEFKDUW� 62))������ KRZHYHU�
DFWV RQ DOO RI WKH VWHSV LQ WKH VXEFKDUW� QRW RQO\ RQ WKRVH VWHSV WKDW DUH DF�
WLYH�

$SSOLFDWLRQ ([DPSOH ,Q WKH IROORZLQJ H[DPSOH� ELW ������� ZKLFK VWDUWV RSHUDWLRQ� LV DOZD\V FKHFNHG
�$4  6� LQ $&���� RI LQLWLDO VWHS 67����� ,I WKH ELW WXUQV 2))� 67���� LV PDGH
LQDFWLYH� DOO RI LWV DFWLRQV DUH UHVHW� DQG 67���� RI VXEFKDUW 67���� LV FKDQJHG
WR H[HFXWH VWDWXV� �,Q RUGHU IRU 67���� WR JR WR H[HFXWH VWDWXV� KRZHYHU� VXE�
FKDUW ���� PXVW DOUHDG\ EH LQ H[HFXWH VWDWXV��

67���� ��

����
�� �����

62)) ����

�����
6$ ���� ����

6WDUW

�����
(1'

$&����

6 $&����

$4 69 $FWLRQ )9

6WHS 6WDWXV 6HFWLRQ �ï�
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�ï�ï� 6XEFKDUWV
6WHS 6WDWXV 6WHSV ZLWKLQ D VXEFKDUW WDNH WKHLU VWDWXV IURP WKH VWDWXV RI WKH GXPP\ VWHS WKDW

FDOOV WKH VXEFKDUW� 7KH IROORZLQJ WDEOH VKRZV WKH VWDWXV WKDW DUH SRVVLEOH IRU VXE�
FKDUW VWHSV GHSHQGLQJ RQ WKH VWDWXV RI WKH GXPP\ VWHS�

'XPP\ VWHS 6WDWXVHV SRVVLEOH IRU VXEFKDUW VWHSV

VWDWXV ([HFXWH 3DXVH +DOW ,QDFWLYH

([HFXWH <HV <HV <HV <HV

3DXVH 1R <HV 1R <HV

+DOW 1R 1R <HV <HV

,QDFWLYH 1R 1R 1R <HV

)RU H[DPSOH� LI WKH VXEFKDUW GXPP\ VWHS $ LV KDOWHG� VWHSV %�� %�� DQG %� RI WKH
VXEFKDUW FDOOHG IURP $ FDQ EH LQ HLWKHU KDOW RU LQDFWLYH VWDWXV RQO\�

$ %�

%�

%�

%�

6)& &RQWURO ,QVWUXFWLRQV 7KH VWDWXV RI VWHSV LQ D VXEFKDUW FDQ EH FKDQJHG E\ H[HFXWLQJ 6)& FRQWURO LQ�
VWUXFWLRQV XVLQJ WKH GXPP\ VWHS WKDW FDOOV WKH VXEFKDUW DV WKH RSHUDQG� ,I DOO RI
WKH VWHSV LQ D VXEFKDUW DUH PDGH LQDFWLYH E\ 6(����� RU 62))������ WKHQ WKH
H[HFXWLRQ RI WKDW VXEFKDUW ZLOO EH FRPSOHWHG DQG DFWLYH VWDWXV ZLOO SDVV IURP WKH
VXEFKDUW GXPP\ VWHS ZKHQ WKH WUDQVLWLRQ FRQGLWLRQ LV PHW� 7KH IROORZLQJ WDEOH
VKRZV WKH LQVWUXFWLRQV WKDW FDQ EH H[HFXWHG IRU HDFK SRVVLEOH VXEFKDUW GXPP\
VWHS VWDWXV�

'XPP\ VWHS
VWDWXV

6$ 63 65 6) 6( 62))

([HFXWH <HV <HV <HV <HV <HV <HV

3DXVH 1R 1R 1R 1R <HV <HV

+DOW 1R 1R 1R 1R <HV <HV

,QDFWLYH 1R 1R 1R 1R 1R <HV



 5HVHW RQO\
)RU H[DPSOH� LI WKH VXEFKDUW GXPP\ VWHS LV KDOWHG� VWHSV %�� %�� DQG %� RI WKH
H[DPSOH VXEFKDUW DERYH FDQ EH LQ HLWKHU KDOW RU LQDFWLYH VWDWXV� DQG WKHUHIRUH
WKH RQO\ LQVWUXFWLRQV WKDW FDQ EH H[HFXWHG DUH 6(����� DQG 62))������

&DXWLRQ 'R QRW FUHDWH SURJUDPV OLNH WKH RQHV GHVFULEHG EHORZ� DV WKH\ FDQQRW EH UXQ�

� $ SURJUDP WKDW GHVLJQDWHV D VWHS WKDW LV QRW LQFOXGHG LQ WKH VXEFKDUW GHVLJ�
QDWHG E\ 6$������

� $ SURJUDP ZKHUH D VXEFKDUW GHVLJQDWHG E\ DQ LQVWUXFWLRQ LV XQGHILQHG�
� $ SURJUDP ZKHUH D VXEFKDUW GHVLJQDWHG E\ 6$����� GRHV QRW H[LVW�
� $ SURJUDP ZKHUH DQ LQVWUXFWLRQ GRHV QRW PDWFK WKH VWDWXV RI D VWHS �H�J��
ZKHUH 63����� LV XVHG RQ DQ LQDFWLYH VWHS��

� $ SURJUDP ZKHUH D VWHS GHVLJQDWHG E\ 6$����� LV LQ DQ LQWHUUXSW SURJUDP�

6WHS 6WDWXV 6HFWLRQ �ï�



��

�ï�ï� 6)& &RQWURO ,QVWUXFWLRQV DQG ,QWHUUXSW 3URJUDPV

7KH IROORZLQJ WDEOH VKRZVZKLFK 6)& FRQWURO LQVWUXFWLRQV FDQ EH XVHG IURPZLWK�
LQ LQWHUUXSW SURJUDPV� 1R 6)& FRQWURO LQVWUXFWLRQV FDQ EH XVHG WR FRQWURO VWHSV
ZLWKLQ LQWHUUXSW SURJUDPV�

,QVWUXFWLRQ ([HFXWLRQ IURP LQWHUUXSW
SURJUDP

([HFXWLRQ WRZDUG LQWHUUXSW
SURJUDP

6$ 1RW SRVVLEOH� 1RW SRVVLEOH�
63 3RVVLEOH�

65

6)

6( 3RVVLEOH RQO\ IURP SRZHU�RQ

62)) LQWHUUXSW SURJUDP�

�ï�ï� 3UHFDXWLRQV

7KH IROORZLQJ H[DPSOHV GHPRQVWUDWH VRPH SUREOHPV WKDW FDQ RFFXU ZKHQ XVLQJ
6)& FRQWURO LQVWUXFWLRQV WR DUWLILFLDOO\ DOWHU VWHS VWDWXV�

&RQVHFXWLYH 6WHSV %H FDXWLRXV RI PDNLQJ FRQVHFXWLYH VWHSV DFWLYH VLPXOWDQHRXVO\� :KHQ 67����
LQ WKH H[DPSOH EHORZ LV LQ H[HFXWH VWDWXV DQG 67���� DQG 67���� DUH LQDFWLYH�
FRQVLGHU WKH UHVWULFWLRQV LQPRYHPHQW RI DFWLYH VWDWXV LI \RX FKDQJH 67���� DQG
67���� WR H[HFXWH VWDWXV ZLWK 6$������

67����

71����

71����

,QDFWLYH

2))

67����

71����

([HFXWH

2))

67����

71����

,QDFWLYH

2))

6$�����

6$�����

67����

71����

71����

([HFXWH

21

67����

71����

([HFXWH

21

67����

71����

([HFXWH

2))

(YHQ LI WKH FRQGLWLRQ IRU 71���� LV PHW �L�H�� 71���� WXUQV 21�� VWHS VWDWXV FDQ�
QRW EH WUDQVIHUUHG XQWLO 67���� EHFRPHV LQDFWLYH� 6LPLODUO\� HYHQ LI WKH FRQGLWLRQ
IRU 71���� LV PHW� VWHS VWDWXV FDQQRW EH WUDQVIHUUHG XQWLO 67���� EHFRPHV LQ�
DFWLYH� $FWLYH VWDWXV FDQ EH PRYHG E\ PDNLQJ 67���� RU 67���� LQDFWLYH E\
PHDQV RI 6(����� RU 62))������ RU E\ ZDLWLQJ IRU 71���� WR WXUQ 21 DQG IRU
DFWLYH VWDWXV WR EH WUDQVIHUUHG WR WKH VWHS DIWHU 67�����

3DUDOOHO -RLQLQJ� ([DPSOH � :KHQ WKH VWHSV MXVW EHIRUH D SDUDOOHO MRLQ �67���� DQG 67���� LQ WKLV H[DPSOH�
DUH LQ H[HFXWH VWDWXV� FRQVLGHU WKH UHVWULFWLRQV LQ PRYHPHQW RI DFWLYH VWDWXV LI
\RX FKDQJH 67���� WR HLWKHU SDXVH RU LQDFWLYH VWDWXV ZLWK 63������ 6(������ RU
62))������

6WHS 6WDWXV 6HFWLRQ �ï�



��

67����

71����

71����

([HFXWH

2))

67����

71����

,QDFWLYH

67����

71����

([HFXWH
67����

71����

71����

3DXVH� 63�����

21

67����

71����

,QDFWLYH

67����

71����

([HFXWH
,QDFWLYH
�6(������ 62))������

63�����
6(�����

62))�����

,I 67���� LV SDXVHG RU LQDFWLYH� DFWLYH VWDWXV FDQQRW EH WUDQVIHUUHG WR 67����
HYHQ LI 71���� WXUQV 21� 7R HQDEOH DFWLYH VWDWXV WR EH WUDQVIHUUHG� FKDQJH
67���� WR H[HFXWH VWDWXV ZLWK 65����� RU 6)����� LI 67���� LV SDXVHG� RU ZLWK
6$����� LI 67���� LV SDXVHG RU LQDFWLYH�

3DUDOOHO -RLQLQJ� ([DPSOH � :KHQ WKH VWHSV MXVW EHIRUH D SDUDOOHO MRLQ �67���� DQG 67���� LQ WKLV H[DPSOH�
DUH LQ H[HFXWH VWDWXV� FRQVLGHU WKH UHVWULFWLRQV LQ PRYHPHQW RI DFWLYH VWDWXV LI
\RX FKDQJH 67���� WR H[HFXWH VWDWXV ZLWK 6$������

67����

71����

71����

,QDFWLYH

2))

67����

71����

,QDFWLYH

6$����� 67����

71����

,QDFWLYH

71���� 21 71���� 21

67���� ([HFXWH 67���� ([HFXWH

67����

71����

71����

,QDFWLYH

21

67����

71����

([HFXWH

67����

71����

,QDFWLYH

71���� 21 71���� 21

67���� ([HFXWH 67���� ,QDFWLYH

:KHQ 71���� WXUQV 21� DFWLYH VWDWXV ZLOO EH SDVVHG IURP 67���� DQG 67����
WR WKH 67����� ,I 67���� KDV EHHQ FKDQJHG WR H[HFXWH VWDWXV ZLWK 6$������ DF�
WLYH VWDWXV ZLOO WKHQ EH WUDQVIHUUHG WR 67���� ZKHQ 71���� WXUQV 21� DQG
67���� ZLOO UHPDLQ LQ H[HFXWH VWDWXV XQWLO WXUQHG RII ZLWK DQ 6)& FRQWURO LQVWUXF�
WLRQ RU XQWLO WKH QH[W WLPH WKH SDUDOOHO VHFWLRQ RI WKH SURJUDP LV HQWHUHG�

&RQGLWLRQDO -RLQLQJ :KHQ D VWHS MXVW EHIRUH D FRQGLWLRQDO MRLQ �67���� LQ WKLV H[DPSOH� LV LQ H[HFXWH
VWDWXV� FRQVLGHU WKH UHVWULFWLRQV LQ PRYHPHQW RI DFWLYH VWDWXV LI \RX FKDQJH
67���� WR H[HFXWH VWDWXV ZLWK 6$������

67����

71����

71����

,QDFWLYH

2))

67���� ,QDFWLYH

6$����� 67����

71����

([HFXWH

71���� 2)) 71���� 2))

71����

67���� ,QDFWLYH

2·)) 21

67����

71����

71����

,QDFWLYH

2))

67���� ([HFXWH

67����

71����

([HFXWH

71���� 21 71���� 21

71����

67���� ,QDFWLYH

2·)) 21

,I 67���� LV FKDQJHG WR H[HFXWH VWDWXVZLWK 6$����� DQG WKHQ WKH WUDQVLWLRQ FRQ�
GLWLRQV DUH PHW IRU 67���� DQG 67���� VLPXOWDQHRXVO\ �L�H�� 71���� DQG

6WHS 6WDWXV 6HFWLRQ �ï�



��

71���� WXUQ 21 VLPXOWDQHRXVO\�� WKH WUDQVLWLRQ RQ WKH OHIW ZLOO EH JLYHQ SULRULW\
DQG DFWLYH VWDWXV ZLOO SDVV IURP 67���� WR 67����� 67���� ZLOO UHPDLQ LQ H[�
HFXWH VWDWXV� WKHUHIRUH� ZKHQ 67���� EHFRPHV LQDFWLYH DQG 67���� JRHV WR
H[HFXWH VWDWXV� ,Q WKLV VLWXDWLRQ� \RX FDQ HLWKHU KDYH 67���� ZDLW IRU DFWLYH VWD�
WXV WR EH SDVVHG IURP67���� WR WKH QH[W VWHS �DW ZKLFK SRLQW DFWLYH VWDWXVZRXOG
EH SDVVHG IURP 67���� WR 67������ RU \RX FDQ FKDQJH 67���� WR LQDFWLYH VWD�
WXV ZLWK 6(����� RU 62))������

�ï� 6)& &RQWURO ,QVWUXFWLRQV
�ï�ï� ,QWURGXFWLRQ

7KH UHPDLQGHU RI VHFWLRQ � GHVFULEHV WKH ODGGHU�GLDJUDP LQVWUXFWLRQV WKDW DUH
UHODWHG WR 6)& SURJUDPV LQFOXGLQJ 6)& FRQWURO LQVWUXFWLRQV� ZKLFK DUH XVHG WR
FRQWURO VWHS VWDWXV� DQG WKH LQVWUXFWLRQV XVHG WR RXWSXW WUDQVLWLRQ FRQGLWLRQV IURP
WUDQVLWLRQ SURJUDPV �7287����� DQG 7&17�������
5HIHU WR WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV IRU GHWDLOV RQ
ODGGHU�GLDJUDP SURJUDPV DQG GDWD DUHDV�

/D\RXW (DFK LQVWUXFWLRQ LV LQWURGXFHG ZLWK D IUDPH WKDW VKRZV WKH EDVLF IRUP RI WKH LQ�
VWUXFWLRQ� WKH YDULDWLRQV RI WKH LQVWUXFWLRQ� DQG WKH GDWD DUHDV WKDW FDQ EH XVHG IRU
HDFK RSHUDQG� DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�

'DWD DUHDV DOORZHG IRU RSHUDQGV%DVLF ODGGHU GLDJUDP V\PERO

�����
6$ 1� 1�

1�� 6XEFKDUW QXPEHU 67 RU ����

1�� 6WHS QXPEHU 67

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

9DULDWLRQV

M 6$

,QVWUXFWLRQ YDULDWLRQV DYDLODEOH

%DVLF /DGGHU 6\PERO 7KH ODGGHU V\PERO VKRZV KRZ WKH LQVWUXFWLRQZLOO DSSHDU LQ D SURJUDP� 7KH IXQF�
WLRQ FRGH ����� LV SURYLGHG DERYH WKHPQHPRQLF �6$� DQG WKH RSHUDQGV DUH SUR�
YLGHG WR WKH ULJKW �1� DQG1��� 7KH ODGGHU V\PERO LV WKH VDPH IRU DQ\ RI WKH YDULD�
WLRQV RI WKH LQVWUXFWLRQ H[FHSW WKDW WKH PQHPRQLF FKDQJHV�

2SHUDQG 'DWD $UHDV 7KH GDWD DUHDV WKDW FDQ EH XVHG IRU HDFK LQVWUXFWLRQ DUH OLVWHG� 7KH DFWXDO RSHU�
DQGZLOO EH D QXPEHU� VXFK DV DZRUG DGGUHVV� D ELW DGGUHVV� DQ LQGLUHFW DGGUHVV�
RU D FRQVWDQW� GHSHQGLQJ RQ WKH UHTXLUHPHQWV RI WKH LQVWUXFWLRQ DQG WKH QHHGV RI
WKH SURJUDP� 7KH DEEUHYLDWLRQV DQG DGGUHVVHV XVHG IRU WKH GDWD DUHDV DUH OLVWHG
LQ WKH IROORZLQJ WDEOH�

$EEUHYLDWLRQ $UHD 3& 5DQJH

&,2 &,2 $UHD �&RUH ,�2� &9��� :RUGV� &,2 ���� WR &,2 ����� %LWV� &,2 ������ WR &,2 ������

&9�����
&9����

:RUGV� &,2 ���� WR &,2 ����� %LWV� &,2 ������ WR &,2 ������

75 7HPSRUDU\ 5HOD\ $UHD %RWK 75� WR 75� �ELWV RQO\�

* &38 %XV /LQN $UHD %RWK :RUGV� *��� WR *���� %LWV� *����� WR *�����

$ $X[LOLDU\ $UHD %RWK :RUGV� $��� WR $���� %LWV� $����� WR $�����

71 7UDQVLWLRQ $UHD &9��� 71���� WR 71���� �7UDQVLWLRQ )ODJV�

&9�����
&9����

71���� WR 71���� �7UDQVLWLRQ )ODJV�

67 6WHS $UHD &9��� 67���� WR 67���� �6WHS )ODJV�

&9�����
&9����

67���� WR 67���� �6WHS )ODJV�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�



��

$EEUHYLDWLRQ 5DQJH3&$UHD

7 7LPHU $UHD &9��� 7���� WR 7���� �39 RU &RPSOHWLRQ )ODJ�

&9�����
&9����

7���� WR 7���� �39 RU &RPSOHWLRQ )ODJ�

& &RXQWHU $UHD &9��� &���� WR &���� �39 RU &RPSOHWLRQ )ODJ�

&9�����
&9����

&���� WR &���� �39 RU &RPSOHWLRQ )ODJ�

'0 '0 $UHD &9��� '����� WR '����� �ZRUGV RQO\�

&9�����
&9����

'����� WR '����� �ZRUGV RQO\�

(0 $UHD &9�����
&9����

(����� WR (����� IRU HDFK EDQN �ZRUGV RQO\�

,5 ,QGH[ UHJLVWHUV %RWK ,5� WR ,5� �ZRUGV RQO\�

'5 'DWD UHJLVWHUV %RWK '5� WR '5� �ZRUGV RQO\�

9DULDWLRQV 7KH DOWHUQDWH IRUPV RI WKH LQVWUXFWLRQ DUH OLVWHG KHUH�

�ï�ï� $&7,9$7( 67(3 � 6$�����

�����
6$ 1� 1�

1�� 6XEFKDUW QXPEHU 67 RU ����

1�� 6WHS QXPEHU 67

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

9DULDWLRQV
M 6$

'HVFULSWLRQ 6$����� FKDQJHV D GHVLJQDWHG VWHS RU VXEFKDUW WR H[HFXWH VWDWXV DQG VWDUWV H[�
HFXWLRQ RI DFWLRQV� $ VWHS DFWLYDWHG E\ 6$�����ZLOO EH H[HFXWHG DV WKH ODVW DFWLYH
VWHS LQ WKH H[HFXWLRQ F\FOH IRU WKH ILUVW F\FOH DIWHU WKH VWHS JRHV DFWLYH�
7R GHVLJQDWH D VWHS LQ D VXEFKDUW� VSHFLI\ WKH VWHS QXPEHU RI WKH GXPP\ VWHS
FDOOLQJ WKH VXEFKDUW DV WKH VXEFKDUW QXPEHU� 1�� DQG WKHQ GHVLJQDWH WKH QXPEHU
RI WKH VWHS ZLWK 1��
7R GHVLJQDWH D VXEFKDUW� GHVLJQDWH WKH VWHS QXPEHU RI WKH GXPP\ VWHS FDOOLQJ
WKH VXEFKDUW DV WKH VWHS QXPEHU� 1� � DQG GHVLJQDWH D VXEFKDUW QXPEHU RI �����
7R GHVLJQDWH D VWHS QRW LQ D VXEFKDUW� GHVLJQDWH WKH VWHS QXPEHU DQG GHVLJQDWH
D VXEFKDUW QXPEHU RI �����

1RWH 6$����� FDQ QHLWKHU EH H[HFXWHG IURP DQ LQWHUUXSW SURJUDP QRU IRU VWHSV LQ DQ
LQWHUUXSW SURJUDP�

1RUPDO 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 6$����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU QRUPDO VWHSV LQVLGH RU RXWVLGH RI VXEFKDUWV��

([HFXWH 6WDWXV GRHV QRW FKDQJH� EXW VWDWXV ZLOO QRW EH WUDQVIHUUHG WR WKH QH[W VWHS IRU RQH
H[HFXWLRQ F\FOH DIWHU H[HFXWLRQ RI 6$������

3DXVH &KDQJHV WKH VWHS VWDWXV IURP SDXVH WR H[HFXWH� 7KH RXWSXW VWDWXV WKDW ZDV LQ
HIIHFW DW WKH WLPH WKH VWDWXV ZDV FKDQJHG IURP H[HFXWH WR SDXVH ZLOO EH FRQWLQ�
XHG� DQG H[HFXWLRQ ZLOO EHJLQ IURP WKH WRS RI WKH VWHS�

+DOW &KDQJHV WKH VWHS VWDWXV IURPKDOW WR H[HFXWH� 7KH RXWSXW VWDWXV WKDW ZDV LQ HIIHFW
DW WKH WLPH WKH VWDWXV ZDV FKDQJHG IURP H[HFXWH WR SDXVH ZLOO EH FRQWLQXHG� DQG
H[HFXWLRQ ZLOO EHJLQ IURP WKH WRS RI WKH GHVLJQDWHG VWHS�

,QDFWLYH &KDQJHV WKH VWHS VWDWXV IURP LQDFWLYH WR H[HFXWH� ([HFXWLRQ ZLOO EHJLQ IURP WKH
WRS DFWLRQ RI WKH GHVLJQDWHG VWHS� 7KH VWHS WLPHU ZLOO EH UHVHW DQG VWDUWHG�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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6XEFKDUW 'XPP\ 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 6$����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU GXPP\ VWHSV FRQWUROOLQJ VXEFKDUWV��

([HFXWH 6$����� GRHV QRW FKDQJH WKH VXEFKDUW GXPP\ VWHS LWVHOI� $OO WKH VWHSV LQ D VXE�
FKDUW WKDW DUH DFWLYH ZKHQ 6$����� LV H[HFXWHG JR WR H[HFXWH VWDWXV� 7KH RXWSXW
VWDWXV WKDW ZDV LQ HIIHFW DW WKH WLPH WKH VWDWXV ZDV FKDQJHG IURP H[HFXWH WR
SDXVH RU KDOW ZLOO EH FRQWLQXHG� DQG H[HFXWLRQZLOO EHJLQ IURP WKH DFWLRQ DW WKH WRS
RI WKH VWHS�

3DXVH &KDQJHV WKH VXEFKDUW GXPP\ VWHS DQG WKH VWHSV LQ WKH VXEFKDUW WKDW DUH LQ
SDXVH VWDWXV WR H[HFXWH VWDWXV� 7KH RXWSXW VWDWXV WKDW ZDV LQ HIIHFW DW WKH WLPH
WKH VWDWXV ZDV FKDQJHG IURP H[HFXWH WR SDXVH ZLOO EH FRQWLQXHG� DQG H[HFXWLRQ
ZLOO EHJLQ IURP WKH WRS�

+DOW &KDQJHV WKH VXEFKDUW GXPP\ VWHS� DQG WKH VWHSV LQ WKH VXEFKDUW WKDW DUH
KDOWHG� WR H[HFXWH VWDWXV� 7KH RXWSXW VWDWXV WKDW ZDV LQ HIIHFW DW WKH WLPH WKH VWD�
WXV ZDV FKDQJHG IURP H[HFXWH WR KDOW ZLOO EH FRQWLQXHG� DQG H[HFXWLRQ ZLOO EHJLQ
IURP WKH WRS�

,QDFWLYH &KDQJHV WKH VXEFKDUW GXPP\ VWHS� DQG WKH VWHSV LQ WKH VXEFKDUW WKDW DUH LQDF�
WLYH� WR H[HFXWH VWDWXV� 6$����� DOVR SODFHV WKH GHVLJQDWHG VXEFKDUW HQWU\ VWHS
LQ H[HFXWH VWDWXV� DQG VWDUWV RSHUDWLRQ IURP WKH WRS DFWLRQ� 7KH VWHS WLPHU ZLOO EH
UHVHW DQG VWDUWHG�

)ODJV (5 �$������� 7XUQV 21 ZKHQ WKH VWHS GHVLJQDWHG E\ 1� LV XQGHILQHG�
7XUQV 21 ZKHQ WKH VXEFKDUW GHVLJQDWHG E\ 1� LV XQGHILQHG�
7XUQV 21 ZKHQ WKH VXEFKDUW GHVLJQDWHG E\ 1� LV QRW EHLQJ
H[HFXWHG�

1RWH $����� ZLOO EH 21 RQO\ LQ WKH DERYH FDVH� :KHQ $����� LV 21� QRWKLQJ ZLOO EH
H[HFXWHG�

�ï�ï� 3$86( 67(3 � 63�����

�����
63 1

1� 6WHS QXPEHU 67

2SHUDQG 'DWD $UHD/DGGHU 6\PERO

9DULDWLRQV
M 63

'HVFULSWLRQ 63����� FKDQJHV WKH VWDWXV RI D VWHS RU VXEFKDUW IURP H[HFXWH WR SDXVH� 7R GHV�
LJQDWH D VXEFKDUW� GHVLJQDWH WKH VWHS QXPEHU RI WKH GXPP\ VWHS FDOOLQJ WKH VXE�
FKDUW DV WKH VWHS QXPEHU� 1�
,Q SDXVH VWDWXV� WKH H[HFXWLRQ RI DFWLRQV ZLWK 1� 3� /� DQG ' DFWLRQ TXDOLILHUV LV
VWRSSHG� EXW WKH SUHVHQW YDOXHV RI 7,0 DQG 7,0+ LQVWUXFWLRQV WKDW KDYH EHHQ
VWDUWHG FRQWLQXH WR RSHUDWH� 7KH SUHVHQW YDOXHV RI RWKHU WLPHUV DQG FRXQWHUV� DV
ZHOO DV RWKHU RXWSXWV� DUH PDLQWDLQHG� 6WHS WLPHUV FRQWLQXH WR RSHUDWH� VR EH
FDUHIXO ZKHQ XVLQJ / DQG ' DFWLRQ TXDOLILHUV�

1RWH 63����� FDQQRW EH H[HFXWHG IRU VWHSV LQ DQ LQWHUUXSW SURJUDP�

1RUPDO 6WHSV 6WDWXV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 63����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU QRUPDO VWHSV LQVLGH RU RXWVLGH RI VXEFKDUWV��

([HFXWH &KDQJHV VWHS VWDWXV IURPH[HFXWH WR SDXVH� ([HFXWLRQ RI DFWLRQVZLOO EH SDXVHG�
EXW RXWSXW VWDWXV ZLOO EH PDLQWDLQHG DQG WKH VWHS WLPHU ZLOO FRQWLQXH� :KHQ

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�



��

63����� LV H[HFXWHG RQ WKH FXUUHQW VWHS� H[HFXWLRQ RI WKH DFWLRQV LQ WKDW VWHS ZLOO
EH SDXVHG EHJLQQLQJ ZLWK WKH QH[W H[HFXWLRQ F\FOH�

3DXVH� +DOW� ,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

6XEFKDUW 'XPP\ 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 63����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU GXPP\ VWHSV FRQWUROOLQJ VXEFKDUWV��

([HFXWH &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS IURP H[HFXWH WR SDXVH� $OO DF�
WLYH VWHSV LQ WKH GHVLJQDWHG VXEFKDUW �LQFOXGLQJ WKRVH LQ KDOW VWDWXV� ZLOO EH
SODFHG LQ SDXVH VWDWXV� ([HFXWLRQ RI DFWLRQVZLOO EH SDXVHG� EXW RXWSXW VWDWXVZLOO
EH PDLQWDLQHG DQG WKH VWHS WLPHU ZLOO FRQWLQXH� ,I 63����� LV H[HFXWHG IRU D VXE�
FKDUW IURP ZLWKLQ WKH VDPH VXEFKDUW� WKH DFWLRQV ZLWKLQ WKH RQO\ VWHS FRQWDLQLQJ
63����� ZLOO EH SDXVHG EHJLQQLQJ ZLWK WKH QH[W H[HFXWLRQ F\FOH�

3DXVH� +DOW� ,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

�ï�ï� 5(67$57 67(3 � 65�����
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1� 6WHS QXPEHU 67

2SHUDQG 'DWD $UHD/DGGHU 6\PERO

9DULDWLRQV
M 65

'HVFULSWLRQ 65����� FKDQJHV WKH VWDWXV RI D VWHS RU VXEFKDUW IURP SDXVH WR H[HFXWH�

1RWH 65����� FDQQRW EH H[HFXWHG IRU VWHSV LQ DQ LQWHUUXSW SURJUDP�

1RUPDO 6WHSV 6WDWXV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 65����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU QRUPDO VWHSV LQVLGH RU RXWVLGH RI VXEFKDUWV��

([HFXWH 6WHS VWDWXV GRHV QRW FKDQJH�

3DXVH &KDQJHV WKH VWHS VWDWXV IURP SDXVH WR H[HFXWH� ([HFXWLRQ ZLOO EH UHVXPHG IURP
WKH EHJLQQLQJ RI WKH VWHS� DQG RXWSXW VWDWXV ZLOO FRQWLQXH ZLWK WKH VWDWXV WKDW H[�
LVWHG DW WKH WLPH WKH VWHS ZDV FKDQJHG WR SDXVH VWDWXV�

+DOW� ,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

6XEFKDUW 'XPP\ 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 65����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU GXPP\ VWHSV FRQWUROOLQJ VXEFKDUWV��

([HFXWH 6WHS VWDWXV GRHV QRW FKDQJH�

3DXVH &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\VWHS DQG DOO VWHSV LQ WKH VXEFKDUW WKDW
DUH LQ SDXVH VWDWXV IURP SDXVH WR H[HFXWH� ([HFXWLRQ ZLOO EH UHVXPHG IURP WKH
EHJLQQLQJ RI WKH VXEFKDUW� DQG RXWSXW VWDWXV ZLOO FRQWLQXH ZLWK WKH VWDWXV WKDW H[�
LVWHG DW WKH WLPH WKH GXPP\ VWHS ZDV FKDQJHG WR SDXVH VWDWXV�

+DOW� ,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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1� 6WHS QXPEHU 67

2SHUDQG 'DWD $UHD/DGGHU 6\PERO

9DULDWLRQV
M 6)

'HVFULSWLRQ 6)����� FKDQJHV WKH VWDWXV RI D VWHS RU VXEFKDUW IURP H[HFXWH RU SDXVH WR KDOW�

,Q KDOW VWDWXV� WKH H[HFXWLRQ RI DFWLRQV ZLWK 1� 3� /� DQG ' DFWLRQ TXDOLILHUV LV
VWRSSHG� EXW WKH SUHVHQW YDOXHV RI 7,0 DQG 7,0+ LQVWUXFWLRQV WKDW KDYH EHHQ
VWDUWHG FRQWLQXH WR RSHUDWH� 7KH SUHVHQW YDOXHV RI RWKHU WLPHUV DQG FRXQWHUV� DV
ZHOO DV RWKHU RXWSXWV� DUH PDLQWDLQHG� 6WHS WLPHUV FRQWLQXH WR RSHUDWH� VR EH
FDUHIXO ZKHQ XVLQJ / DQG ' DFWLRQ TXDOLILHUV�

1RWH 6)����� FDQQRW EH H[HFXWHG IRU VWHSV LQ DQ LQWHUUXSW SURJUDP�

1RUPDO 6WHSV 6WDWXV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 6)����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU QRUPDO VWHSV LQVLGH RU RXWVLGH RI VXEFKDUWV��

([HFXWH &KDQJHV WKH VWHS VWDWXV IURP H[HFXWH WR KDOW� ([HFXWLRQ RI DFWLRQV ZLOO EH
VWRSSHG� EXW RXWSXW VWDWXV ZLOO EH PDLQWDLQHG DQG WKH VWHS WLPHU ZLOO FRQWLQXH
FRXQWLQJ� :KHQ 6)����� LV H[HFXWHG RQ WKH FXUUHQW VWHS� H[HFXWLRQ RI WKH DF�
WLRQV LQ WKDW VWHS ZLOO EH VWRSSHG EHJLQQLQJ ZLWK WKH QH[W H[HFXWLRQ F\FOH�

3DXVH &KDQJHV WKH VWHS VWDWXV IURP SDXVH WR KDOW�

+DOW� ,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

6XEFKDUW 'XPP\ 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 6)����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU GXPP\ VWHSV FRQWUROOLQJ VXEFKDUWV��

([HFXWH &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS IURP H[HFXWH WR KDOW� $OO DFWLYH
VWHSV LQ WKH GHVLJQDWHG VXEFKDUW �LQFOXGLQJ WKRVH LQ SDXVH VWDWXV� ZLOO EH
FKDQJHG WR KDOW VWDWXV� ([HFXWLRQ RI DFWLRQVZLOO EH VWRSSHG� EXW RXWSXW VWDWXVZLOO
EH PDLQWDLQHG DQG WKH VWHS WLPHU ZLOO FRQWLQXH FRXQWLQJ� ,I 6)����� LV H[HFXWHG
IRU D VXEFKDUW IURP ZLWKLQ WKH VDPH VXEFKDUW� WKH DFWLRQV ZLWKLQ RQO\ WKH VWHS
FRQWDLQLQJ 6)����� ZLOO EH VWRSSHG EHJLQQLQJ ZLWK WKH QH[W H[HFXWLRQ F\FOH�

3DXVH &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS IURP SDXVH WR KDOW� $OO SDXVHG
VWHSV LQ WKH GHVLJQDWHG VXEFKDUW ZLOO EH FKDQJHG WR KDOW VWDWXV� ([HFXWLRQ RI DF�
WLRQV ZLOO EH VWRSSHG� EXW RXWSXW VWDWXV ZLOO EH PDLQWDLQHG DQG VWHS WLPHUV ZLOO
FRQWLQXH�

+DOW� ,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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1� 6WHS QXPEHU 67

2SHUDQG 'DWD $UHD/DGGHU 6\PERO

9DULDWLRQV
M 6(

'HVFULSWLRQ 6(����� FKDQJHV WKH VWDWXV RI D VWHS RU VXEFKDUW IURP DFWLYH �H[HFXWH� SDXVH RU
KDOW� WR LQDFWLYH VWDWXV�
6(����� GRHV QRW QHFHVVDULO\ UHVXOW LQ WUDQVIHU RI DFWLYH VWDWXV IURP RQH VWHS WR
DQRWKHU�:KHQ6(����� LV H[HFXWHG� LW VLPSO\PDNHV WKH GHVLJQDWHG VWHS RU VXE�
FKDUW LQDFWLYH�

1RWH 6(����� FDQQRW EH H[HFXWHG IURP DQ\ LQWHUUXSW SURJUDP RWKHU WKDQ D SRZHU�RQ
LQWHUUXSW SURJUDP� ,Q DGGLWLRQ� 6(����� FDQQRW EH H[HFXWHG IRU VWHSV LQ DQ\ LQ�
WHUUXSW SURJUDP �LQFOXGLQJ D SRZHU�RQ LQWHUUXSW SURJUDP��

1RUPDO 6WHSV 6WDWXV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 6(����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU QRUPDO VWHSV LQVLGH RU RXWVLGH RI VXEFKDUWV��

([HFXWH &KDQJHV WKH VWHS VWDWXV IURP H[HFXWH WR LQDFWLYH� ([HFXWLRQ RI DFWLRQV ZLOO EH
VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� $FWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOL�
ILHU� KRZHYHU� ZLOO EH VWRSSHG EXW QRW UHVHW� ,Q DGGLWLRQ� H[HFXWLRQ ZLOO EH FRQWLQ�
XHG IRU DFWLRQV ZLWK 6�JURXS $4V� 7KH VWHS WLPHU ZLOO FRQWLQXH� ,I 6(����� LV H[�
HFXWHG RQ WKH FXUUHQW VWHS� VWHS H[HFXWLRQ ZLOO EH VWRSSHG GLUHFWO\ DIWHU H[HFX�
WLRQ RI WKH LQVWUXFWLRQ�

3DXVH &KDQJHV WKH VWHS VWDWXV IURP SDXVH WR LQDFWLYH� ([HFXWLRQ RI DFWLRQV ZLOO EH
VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� $FWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOL�
ILHU� KRZHYHU� ZLOO EH VWRSSHG EXW QRW UHVHW� ,Q DGGLWLRQ� H[HFXWLRQ ZLOO EH FRQWLQ�
XHG IRU DFWLRQV ZLWK 6�JURXS $4V� 7KH VWHS WLPHU ZLOO FRQWLQXH�

+DOW &KDQJHV WKH VWHS VWDWXV IURP KDOW WR LQDFWLYH� 7KH VWHS·V DFWLRQV ZLOO EH UHVHW�
$FWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU� KRZHYHU� ZLOO QRW EH UHVHW� ,Q DGGL�
WLRQ� H[HFXWLRQZLOO EH FRQWLQXHG IRU DFWLRQVZLWK 6�JURXS$4V� 7KH VWHS WLPHUZLOO
FRQWLQXH�

,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�

6XEFKDUW 'XPP\ 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 6(����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH GH�
VFULEHG EHORZ �IRU GXPP\ VWHSV FRQWUROOLQJ VXEFKDUWV��

([HFXWH &KDQJHV VWDWXV RI VXEFKDUW GXPP\ VWHS IURP H[HFXWH WR LQDFWLYH� DQG PDNHV
LQDFWLYH DOO RI WKH VWHSV LQ WKH VXEFKDUW WKDW ZHUH DFWLYH DW WKH WLPH WKH LQVWUXFWLRQ
ZDV H[HFXWHG� $FWLRQV ZLOO EH VWRSSHG DQG UHVHW� $FWLRQV ZLWK WKH RSWLRQDO KROG
DFWLRQ TXDOLILHU� KRZHYHU� ZLOO EH VWRSSHG EXW QRW UHVHW� ,Q DGGLWLRQ� H[HFXWLRQ ZLOO
EH FRQWLQXHG IRU DFWLRQV ZLWK 6�JURXS $4V� 6WHS WLPHUV ZLOO FRQWLQXH� ,I 6(�����
LV H[HFXWHG IRU D VXEFKDUW IURP ZLWKLQ WKH VDPH VXEFKDUW� VWHS H[HFXWLRQ ZLOO EH
VWRSSHG GLUHFWO\ DIWHU H[HFXWLRQ RI WKH LQVWUXFWLRQ�

3DXVH &KDQJHV VWDWXV RI VXEFKDUW GXPP\ VWHS IURP SDXVH WR LQDFWLYH� DQG PDNHV LQ�
DFWLYH DOO RI WKH VWHSV LQ WKH VXEFKDUW WKDW ZHUH DFWLYH DW WKH WLPH WKH LQVWUXFWLRQ
ZDV H[HFXWHG� $FWLRQV ZLOO EH VWRSSHG DQG UHVHW� $FWLRQV ZLWK WKH RSWLRQDO KROG
DFWLRQ TXDOLILHU� KRZHYHU� ZLOO EH VWRSSHG EXW QRW UHVHW� ,Q DGGLWLRQ� H[HFXWLRQ ZLOO
EH FRQWLQXHG IRU DFWLRQV ZLWK 6�JURXS $4V� 6WHS WLPHUV ZLOO FRQWLQXH�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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+DOW &KDQJHV VWDWXV RI VXEFKDUW GXPP\ VWHS IURP KDOW WR LQDFWLYH� DQG PDNHV LQDF�
WLYH DOO RI WKH VWHSV LQ WKH VXEFKDUW WKDW ZHUH DFWLYH DW WKH WLPH WKH LQVWUXFWLRQZDV
H[HFXWHG� $FWLRQV ZLOO EH UHVHW� $FWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU�
KRZHYHU� ZLOO QRW EH UHVHW� ,Q DGGLWLRQ� H[HFXWLRQ ZLOO EH FRQWLQXHG IRU DFWLRQV
ZLWK 6�JURXS $4V� 6WHS WLPHUV ZLOO FRQWLQXH�

,QDFWLYH 6WHS VWDWXV GRHV QRW FKDQJH�
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2SHUDQG 'DWD $UHD/DGGHU 6\PERO

9DULDWLRQV
M 62))

'HVFULSWLRQ 62))����� PDNHV D GHVLJQDWHG VWHS RU VXEFKDUW LQDFWLYH DQG UHVHWV DOO RI WKH
DFWLRQV LQ WKH VWHS�
62))����� GRHV QRW QHFHVVDULO\ UHVXOW LQ WUDQVIHU RI DFWLYH VWDWXV IURP RQH VWHS
WR DQRWKHU� :KHQ 62))����� LV H[HFXWHG� LW VLPSO\ PDNHV WKH GHVLJQDWHG VWHS
RU VXEFKDUW LQDFWLYH�

1RWH 62))����� FDQQRW EH H[HFXWHG IURP DQ\ LQWHUUXSW SURJUDP RWKHU WKDQ D SRZ�
HU�RQ LQWHUUXSW SURJUDP� ,Q DGGLWLRQ� 6(����� FDQQRW EH H[HFXWHG IRU VWHSV LQ
DQ\ LQWHUUXSW SURJUDP �LQFOXGLQJ D SRZHU�RQ LQWHUUXSW SURJUDP��

1RUPDO 6WHSV 6WDWXV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 62))����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH
GHVFULEHG EHORZ �IRU QRUPDO VWHSV LQVLGH RU RXWVLGH RI VXEFKDUWV��

([HFXWH &KDQJHV WKH VWHS VWDWXV IURP H[HFXWH WR LQDFWLYH� ([HFXWLRQ RI DOO DFWLRQV �LQ�
FOXGLQJ DFWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS
$4V� ZLOO EH VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� 7KH VWHS WLPHU ZLOO DOVR EH
VWRSSHG� ,I 62))����� LV H[HFXWHG RQ WKH FXUUHQW VWHS� VWHS H[HFXWLRQ ZLOO EH
VWRSSHG GLUHFWO\ DIWHU H[HFXWLRQ RI WKH LQVWUXFWLRQ�

3DXVH &KDQJHV WKH VWHS VWDWXV IURP SDXVH WR LQDFWLYH� ([HFXWLRQ RI DOO DFWLRQV �LQFOXG�
LQJ DFWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS $4V�
ZLOO EH VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� 7KH VWHS WLPHU ZLOO DOVR EH VWRSSHG�

+DOW &KDQJHV WKH VWHS VWDWXV IURP KDOW WR LQDFWLYH� $OO DFWLRQV �LQFOXGLQJ DFWLRQV ZLWK
WKH RSWLRQDO KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS $4V� ZLOO EH VWRSSHG
DQG UHVHW� 7KH VWHS WLPHU ZLOO EH VWRSSHG�

,QDFWLYH ([HFXWLRQ RI DFWLRQV ZLWK 6�JURXS $4V ZLOO EH VWRSSHG DQG WKH DFWLRQV ZLOO EH
UHVHW� $FWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU ZLOO EH UHVHW� 7KH VWHS WLPHU
ZLOO DOVR EH VWRSSHG�

6XEFKDUW 'XPP\ 6WHSV
7KH VSHFLILF UHVXOWV RI H[HFXWLQJ 62))����� IRU VWHSV LQ HDFK VWHS VWDWXV DUH
GHVFULEHG EHORZ �IRU GXPP\ VWHSV FRQWUROOLQJ VXEFKDUWV��

([HFXWH &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS IURP H[HFXWH WR LQDFWLYH DQG
PDNHV DOO RI WKH VWHSV LQ WKH VXEFKDUW LQDFWLYH� ([HFXWLRQ RI DOO DFWLRQV �LQFOXGLQJ
DFWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS $4V� ZLOO
EH VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� 6WHS WLPHUV ZLOO DOVR EH VWRSSHG� ,I
62))����� LV H[HFXWHG IRU D VXEFKDUW IURP ZLWKLQ WKH VDPH VXEFKDUW� VWHS H[�
HFXWLRQ ZLOO EH VWRSSHG GLUHFWO\ DIWHU H[HFXWLRQ RI WKH LQVWUXFWLRQ�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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3DXVH &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS IURP SDXVH WR LQDFWLYH DQG
PDNHV DOO RI WKH VWHSV LQ WKH VXEFKDUW LQDFWLYH� ([HFXWLRQ RI DOO DFWLRQV �LQFOXGLQJ
DFWLRQV ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS $4V� ZLOO
EH VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� 6WHS WLPHUV ZLOO DOVR EH VWRSSHG�

+DOW &KDQJHV WKH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS IURP KDOW WR LQDFWLYH DQGPDNHV
DOO RI WKH VWHSV LQ WKH VXEFKDUW LQDFWLYH� ([HFXWLRQ RI DOO DFWLRQV �LQFOXGLQJ DFWLRQV
ZLWK WKH RSWLRQDO KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS $4V� ZLOO EH
VWRSSHG DQG WKH DFWLRQV ZLOO EH UHVHW� 7KH VWHS WLPHU ZLOO DOVR EH VWRSSHG�

,QDFWLYH 5HVHWV DOO DFWLRQV RI VWHSV LQ WKH VXEFKDUW� ([HFXWLRQ RI $FWLRQVZLWK WKH RSWLRQDO
KROG DFWLRQ TXDOLILHU DQG DFWLRQV ZLWK 6�JURXS $4V ZLOO DOVR EH VWRSSHG DQG WKH
DFWLRQV ZLOO EH UHVHW� 6WHS WLPHUV ZLOO DOVR EH VWRSSHG�

�ï�ï� 75$16,7,21 287387 � 7287�����
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/DGGHU 6\PERO

'HVFULSWLRQ 7287����� RXWSXWV WKH UHVXOW RI D WUDQVLWLRQ FRQGLWLRQ RSHUDWLRQ WR WKH 7UDQVLWLRQ
)ODJ WR FRQWURO WKH WUDQVLWLRQ FRQGLWLRQ� ,I 7287����� LV H[HFXWHG ZLWK DQ 21 H[�
HFXWLRQ FRQGLWLRQ� WKH 7UDQVLWLRQ )ODJ ZLOO EH WXUQHG 21� ,I 7287����� LV H[�
HFXWHG ZLWK DQ 2)) H[HFXWLRQ FRQGLWLRQ� WKH 7UDQVLWLRQ )ODJ ZLOO EH WXUQHG 2))�
7287����� FDQQRW EH XVHG RXWVLGH RI D WUDQVLWLRQ SURJUDP� DQG ZULWLQJ WR WKH
7UDQVLWLRQ )ODJ DUHD FDQQRW EH DFKLHYHG ZLWK DQ\ LQVWUXFWLRQV RWKHU WKDQ
7287����� DQG 7&17����� �VHH QH[W VHFWLRQ��
,I 7287����� DQG�RU 7&17����� DUH XVHG PRUH WKDQ RQFH LQ RQH WUDQVLWLRQ SUR�
JUDP� WKH VWDWXV RI WKH 7UDQVLWLRQ )ODJZLOO EH FRQWUROOHG E\ WKH ODVW 7287����� RU
7&17����� LQ WKH SURJUDP�
7KH 21�2)) VWDWXV RI D 7UDQVLWLRQ )ODJ GHWHUPLQHG E\ 7287����� LV KHOG XQWLO
WKH QH[W H[HFXWLRQ RI 7287������ HYHQ LI WKH VWHS VWDWXV FKDQJHV�

1RWH �� $����� �)LUVW &\FOH )ODJ� FDQQRW EH XVHG ZLWKLQ D WUDQVLWLRQ SURJUDP�
�� 7KH IROORZLQJ WKUHH FRQGLWLRQV PXVW EH PHW LQ RUGHU IRU DFWLYH VWDWXV WR EH

WUDQVIHUUHG IURP RQH VWHS WR DQRWKHU�
�� 7KH WUDQVLWLRQ FRQGLWLRQ �L�H�� WKH 7UDQVLWLRQ )ODJ� PXVW EH 21�
�� 7KH VWHS�V� EHIRUH WKH WUDQVLWLRQ PXVW EH DFWLYH �H[HFXWH RU KDOW� EXW QRW

SDXVH��
�� 7KH VWHS�V� DIWHU WKH WUDQVLWLRQ PXVW EH LQDFWLYH�

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� LI &,2 ������ LV 21 DQG '������ DQG '����� KDYH
WKH VDPH FRQWHQW� WKH (TXDOV )ODJ� $������ ZLOO WXUQ 21� DQG 7287����� ZLOO
WXUQ 21 WKH 7UDQVLWLRQ )ODJ� ,I &,2 ����� LV 2)) RU '������ DQG '����� KDYH
GLIIHUHQW FRQWHQWV� 7287����� ZLOO WXUQ 2)) WKH 7UDQVLWLRQ )ODJ�
,I WKH 7UDQVLWLRQ )ODJ WXUQV21�67���� LV DFWLYH �EXW QRW SDXVHG�� DQG 67���� LV
LQDFWLYH� WKHQ DOO RI WKH WUDQVLWLRQ FRQGLWLRQV DUH PHW DQG DFWLYH VWDWXV ZLOO EH
WUDQVIHUUHG IURP 67���� WR 67�����
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6� 1R� RI H[HFXWLRQV &,2� *� $� 7�&� �� '0� '5� ,5

1� &RXQWHU QXPEHU &

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

/LPLWDWLRQV 7KH FRQWHQWV RI ZRUG 6 PXVW EH LQ %&'�

'HVFULSWLRQ 7&17����� WXUQV D FRUUHVSRQGLQJ 7UDQVLWLRQ )ODJ 21 RU 2)) DFFRUGLQJ WR WKH
QXPEHU RI WLPHV WKH WUDQVLWLRQ SURJUDP LV H[HFXWHG�
7KH FRXQWHU LV VWDUWHG WKH ILUVW WLPH7&17����� LV H[HFXWHGZLWK DQ21H[HFXWLRQ
FRQGLWLRQ DIWHU LW LV UHVHW DQG WKH SUHVHQW YDOXH LV LQFUHPHQWHG VWDUWLQJ ZLWK WKH
VHFRQG H[HFXWLRQ� 7KHUHIRUH� WKH DFWXDO QXPEHU RI H[HFXWLRQ ZLOO EH 6 � ��
:KHQ WKH SUHVHQW YDOXH UHDFKHV WKH YDOXH VHW IRU 6� WKH 7UDQVLWLRQ )ODJ DQG WKH
&RXQWHU )ODJ ZLOO WXUQ 21�
7KH VWDWXV RI WKH WUDQVLWLRQ FRXQWHU LV PDLQWDLQHG HYHQ ZKHQ VWHS VWDWXV LV
FKDQJHG� VR WKH WUDQVLWLRQ FRXQWHU VKRXOG QRUPDOO\ EH UHVHW XVLQJ &15����� LQ
WKH SUHYLRXV VWHS�
,I 7287����� DQG�RU 7&17����� DUH XVHG PRUH WKDQ RQFH LQ RQH WUDQVLWLRQ SUR�
JUDP� WKH VWDWXV RI WKH 7UDQVLWLRQ )ODJZLOO EH FRQWUROOHG E\ WKH ODVW 7287����� RU
7&17����� LQ WKH WUDQVLWLRQ SURJUDP�
7&17����� FDQQRW EH XVHG RXWVLGH RI D WUDQVLWLRQ SURJUDP DQG ZULWLQJ WR WKH
7UDQVLWLRQ )ODJ DUHD FDQQRW EH DFKLHYHG ZLWK DQ\ LQVWUXFWLRQV RWKHU WKDQ
7287����� �VHH SUHYLRXV VHFWLRQ� DQG 7&17������

1RWH �� $����� �)LUVW &\FOH )ODJ� FDQQRW EH XVHG ZLWKLQ D WUDQVLWLRQ SURJUDP�
�� 7KH IROORZLQJ WKUHH FRQGLWLRQV PXVW EH PHW LQ RUGHU IRU DFWLYH VWDWXV WR EH

WUDQVIHUUHG IURP RQH VWHS WR DQRWKHU�
�� 7KH WUDQVLWLRQ FRQGLWLRQ �L�H�� WKH 7UDQVLWLRQ )ODJ� PXVW EH 21�
�� 7KH VWHS�V� EHIRUH WKH WUDQVLWLRQ PXVW EH DFWLYH �H[HFXWH RU KDOW� EXW QRW

SDXVH��
�� 7KH VWHS�V� DIWHU WKH WUDQVLWLRQ PXVW EH LQDFWLYH�

3UHFDXWLRQV 7KH VDPH FRXQWHU QXPEHUV DUH XVHG E\ &17� &175������ DQG 7&17������ 'R
QRW XVH WKH VDPH QXPEHU WR GHILQH PRUH WKDQ RQH FRXQWHU� UHJDUGOHVV RI WKH
FRXQWHU LQVWUXFWLRQ XVHG�
7KH WUDQVLWLRQ FRXQWHU FRXQWV HDFK WLPH WKH WUDQVLWLRQ SURJUDP LV H[HFXWHG�
:KHQ XVLQJ D SDUDOOHO MRLQ� EH SDUWLFXODUO\ FDUHIXO RI WKH QXPEHU WKDW LV VHW� EH�
FDXVH WKH WUDQVLWLRQ SURJUDPZLOO EH H[HFXWHG HDFK WLPH WKH VWHSV MXVW DERYH WKH
WUDQVLWLRQ DUH H[HFXWHG�

)ODJV (5 �$������� 21 ZKHQ WKH FRQWHQW RI 1 LV QRW D FRXQWHU QXPEHU�
21 ZKHQ WKH FRQWHQW RI 6 LV QRW %&' GDWD�
2Q ZKHQ WKH FRQWHQW RI 
'0 RU 
(0 ZRUG LV QRW %&'�

1RWH $����� ZLOO EH 21 RQO\ LQ WKH DERYH FDVH� :KHQ $����� LV 21� QRWKLQJ ZLOO EH
H[HFXWHG�

([DPSOH :KHQ WKH SURJUDP IRU 71���� LV H[HFXWHG IRU WKH ILUVW WLPH� FRXQWHU &���� ZLOO
EH VWDUWHG� $IWHU WKDW� WKH WUDQVLWLRQ SURJUDP ZLOO EH FRXQWHG HDFK WLPH LW LV H[�
HFXWHG� $V D UHVXOW� WKH &RPSOHWLRQ )ODJ IRU &���� ZLOO WXUQ 21 ZKHQ WKH SUR�
JUDP KDV EHHQ H[HFXWHG � � �� WLPHV� WXUQLQJ 21 WKH 7UDQVLWLRQ )ODJ IRU
71����� )URP WKH ��WK H[HFXWLRQ RQZDUGV� &���� DQG WKH 7UDQVLWLRQ )ODJ ZLOO
UHPDLQ 21 XQWLO UHVHW LQ D VXEVHTXHQW H[HFXWLRQ F\FOH�

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�



��

67����

71����

67����

71����

$���
��

�����
(1'

�����
7&17 ���� �����

$OZD\V 21

1RWH +HUH� &15����� ZRXOG EH XVHG LQ WKH 67���� DFWLRQ EORFN WR UHVHW FRXQWHU
&���� ZLWK $����� �)LUVW &\FOH )ODJ��

�ï�ï�� 5($' 67(3 7,0(5 �765�����

�����
765 1 '

'� 'HVWLQDWLRQ &,2� *� $� 7�&� '0� '5� ,5

1� 6WHS QXPEHU &,2� *� $� 7�&� �� '0� '5� ,5

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

9DULDWLRQV
M 765

'HVFULSWLRQ :KHQ H[HFXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ� 765����� UHDGV WKH SUHVHQW
YDOXH �39� RI WKH VWHS WLPHU IRU WKH VSHFLILHG VWHS DQG VWRUHV LW DV D ELQDU\ YDOXH LQ
WKH ZRUG GHVLJQDWHG E\ '� :KHQ H[HFXWHG ZLWK DQ 2)) H[HFXWLRQ FRQGLWLRQ�
765����� GRHV QRWKLQJ�

6WHS 7LPHUV 6WHS WLPHUV WLPH 6)& VWHSV DQG DUH XVHG IRU RSHUDWLRQV VXFK DV PHDVXULQJ $4
WLPLQJ ZKHQ WKH $4 XVHV D VHW YDOXH WR FRQWURO DFWLRQ H[HFXWLRQ� (DFK VWHS KDV
LWV RZQ VWHS WLPHU� 6WHS WLPHUV DUH LQFUHPHQWDO WLPHUV WKDW DUH UHVHW DQG EHJLQ
FRXQWLQJ ZKHQ WKH VWHS EHFRPHV DFWLYH� DQG ZKLFK UHWDLQ WKH SUHVHQW YDOXH
ZKHQ WKH VWHS EHFRPHV LQDFWLYH� ,I� KRZHYHU� WKH DFWLRQV LQ WKH VWHS FRQWLQXH WR
EH H[HFXWHG �H�J�� IRU 6�JURXS $4V�� WKH VWHS WLPHU FRQWLQXHV RSHUDWLQJ XQWLO DOO
H[HFXWLRQ KDV EHHQ FRPSOHWHG�
7KH 3& FDQ EH VHW VR WKDW VWHS WLPHUV RSHUDWH LQ LQFUHPHQWV RI HLWKHU ��� VHFRQG
RU � VHFRQG� 7KH LQFUHPHQW LV VHW LQ WKH 3& V\VWHP VHWWLQJV� 7KH GHIDXOW VHWWLQJ
LV ��� VHFRQG� 6WHS WLPHUV FDQ FRXQW XS WR ������� V �ZKHQ WKH XQLW LV ��� V� RU
������ V �ZKHQ WKH XQLW LV � V�� 7KH VWHS WLPHU UHWDLQV WKH PD[LPXP YDOXH LI WKH
SUHVHQW YDOXH JRHV EH\RQG WKH WLPHDEOH UDQJH�
6WHS WLPHU YDOXHV DUH VWRUHG DQG KDQGOHG DV ELQDU\ GDWD�

)ODJV (5 �$������� 21 ZKHQ WKH 1 LV VHW RXWVLGH RI WKH UDQJH�
2Q ZKHQ WKH FRQWHQW RI 
'0 RU 
(0 ZRUG LV QRW %&'�

1RWH $����� ZLOO EH 21 RQO\ LQ WKH DERYH FDVH� :KHQ $����� LV 21� QRWKLQJ ZLOO EH
H[HFXWHG�

([DPSOH :KHQ &,2 ������ LV 21 LQ WKH IROORZLQJ H[DPSOH� WKH SUHVHQW YDOXH RI WKH VWHS
WLPHU IRU VWHS 67����ZLOO EH RXWSXW WR '����� LQ ELQDU\ GDWD� 7KLV LV XQUHODWHG WR
WKH DFWLYH�LQDFWLYH VWDWXV RI WKH VWHS�

����
�� �����

765 ����� '�����

��$� ��$�

39 RI VWHS ���� WLPHU

8QLW 7LPH

��� V ������� V
� V ������ V

'�����

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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�ï�ï�� :5,7( 67(3 7,0(5 � 76:�����

�����
76: 6 1

1� 6WHS QXPEHU &,2� *� $� 7�&� �� '0� '5� ,5

6� 6RXUFH &,2� *� $� 7�&� '0� '5� ,5

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

9DULDWLRQV
M 76:

/LPLWDWLRQV 7KH FRQWHQWV RI 6 PXVW EH VHW ZLWK ELQDU\ GDWD�

'HVFULSWLRQ 76:����� LV XVHG WR FKDQJH WKH SUHVHQW YDOXH �39� RI WKH VWHS WLPHU� ,I
76:����� LV H[HFXWHG ZLWK DQ21 H[HFXWLRQ FRQGLWLRQ� WKH FRQWHQWV RI ZRUG 6 LV
ZULWWHQ DV WKH SUHVHQW YDOXH IRU WKH VWHS WLPHU IRU VWHS 1�:KHQ H[HFXWHG ZLWK DQ
2)) H[HFXWLRQ FRQGLWLRQ� 76:����� GRHV QRWKLQJ�
5HIHU WR WKH SUHYLRXV LQVWUXFWLRQ IRU GHWDLOV RQ VWHS WLPHUV�

)ODJV (5 �$������� 21 ZKHQ WKH 1 LV VHW RXWVLGH RI WKH UDQJH�
21 ZKHQ WKH FRQWHQW RI 
'0 RU 
(0 ZRUG LV QRW %&'�

1RWH $����� ZLOO EH 21 RQO\ LQ WKH DERYH FDVH� :KHQ $����� LV 21� QRWKLQJ ZLOO EH
H[HFXWHG�

3UHFDXWLRQV 6WHS WLPHUV DUH XVHG WR FRQWURO WKH H[HFXWLRQ WLPLQJ RI DFWLRQV ZLWK FHUWDLQ $4V�
%H FDUHIXO ZKHQ PDNLQJ FKDQJHV ZLWK 76:������

([DPSOH :KHQ &,2 ������ LV 21 LQ WKH IROORZLQJ H[DPSOH� WKH FRQWHQWV RI '�����
���(�$� ZLOO EH ZULWWHQ DV WKH SUHVHQW YDOXH IRU WKH VWHS WLPHU RI VWHS 67�����
7KLV LV XQUHODWHG WR WKH DFWLYH�LQDFWLYH VWDWXV RI WKH VWHS�

����
�� �����

76: '����� �����

�(�$ �(�$

39 RI VWHS 67���� WLPHU

8QLW 7LPH

��� V ������� V
� V ������ V

'�����

6)& &RQWURO ,QVWUXFWLRQV 6HFWLRQ �ï�
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�ï� 3URJUDP ([DPSOH
7KH RSHUDWLRQ RI WKH 6)& FRQWURO LQVWUXFWLRQV XVHG LQ WKH IROORZLQJ H[DPSOH LV
GHVFULEHG DIWHU WKH SURJUDP�
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71����
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67���� ��
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67
����

����
��

����
��

67
����
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����
��

�����
M63 ����

�����
(1'

�����
M6) ����

�����
M6$ ���� �����

�����
029 ���� '�����

7,0 ���� �����

�����
M65 ����

$FWLRQ 3URJUDP IRU $&���� �67�����

����
��

7����

7����

�����
M6( ����

�����
(1'

�����
;)(5 ����� '���� '�����

7,0 ���� �����

7,0 ���� �����

�����
M62)) ����

$FWLRQ 3URJUDP IRU $&���� �67�����

0DLQ 6)& 3URJUDP

6XEFKDUW &DOOHG
IURP 67 ����

$FWLRQ %ORFN IRU 67����
$4 69 $FWLRQ )9

1 







 $&���� 









$FWLRQ %ORFN IRU 67����
$4 69 $FWLRQ )9

1 







 $&���� 









$FWLRQ %ORFN IRU 67����
$4 69 $FWLRQ )9

6 







 $&���� 









6$����� LQ $&���� :KHQ VXEFKDUW 67����
�L�H�� WKH VXEFKDUW ZLWK LQLWLDO VWHS 67����� LV DFWLYH�
6$����� FKDQJHV WKH VWDWXV RI 67���� LQ WKH VXEFKDUW
WR H[HFXWH VWDWXV� �6XEFKDUW 67���� LV H[HFXWHG
ZKLOH 67���� LV DFWLYH��
63����� LQ $&���� 63����� FKDQJHV WKH VWDWXV
RI 67���� WR SDXVH�
65����� LQ $&���� 65����� FKDQJHV WKH VWDWXV
RI 67���� EDFN IURP SDXVH WR H[HFXWH�
6)����� LQ $&���� 6)����� FKDQJHV WKH VWDWXV
RI 67���� WR KDOW� ([HFXWLRQ RI DFWLRQ $&���� ZLOO
FRQWLQXH EHFDXVH LW KDV DQ ´6µ $4�
6(����� LQ $&���� 6(����� FKDQJHV WKH VWDWXV
RI 67���� WR LQDFWLYH� ([HFXWLRQ RI DFWLRQ $&����ZLOO
FRQWLQXH EHFDXVH LW KDV DQ ´6µ $4�
62))����� LQ $&���� 62))����� FKDQJHV WKH VWD�
WXV RI 67���� WR LQDFWLYH� 7KH DFWLRQ LQ WKH VWHS LV
VWRSSHG DQG UHVHW HYHQ WKRXJK LW KDV DQ 6�JURXS $4�

3URJUDP ([DPSOH 6HFWLRQ �ï�



��

6(&7,21 �
6)& ([HFXWLRQ &\FOH DQG (UURUV

7KLV VHFWLRQV GHVFULEHV KRZ WKH VWDWXV RI VWHSV DQG WKH DFWLRQ TXDOLILHUV RI DFWLRQVGHWHUPLQHV WKHRUGHU RI6)&SURJUDPH[HFX�
WLRQ� 7KH PHWKRGV XVHG WR FRPSXWH XVHU SURJUDP H[HFXWLRQ WLPH DQG HUURU FRGHV DUH DOVR SURYLGHG�

�ï� %DVLF ([HFXWLRQ &\FOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([HFXWLRQ &\FOH ZLWK 0XOWLSOH $FWLYH 6WHSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([HFXWLRQ &\FOH ZLWK 6XEFKDUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3RZHU�8S DQG 5HVWDUW ([HFXWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 3RZHU�8S ([HFXWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HVWDUW &RQWLQXDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,WHPV 5HWDLQHG DQG 1RW 5HWDLQHG ZLWK 5HVWDUW &RQWLQXDWLRQ ��� � � � � � � � � � � � � � � �

�ï� 8VHU 3URFHVVLQJ 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6)& (UURU &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� )DWDO 6)& (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 1RQ�IDWDO 6)& (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6)& 3URJUDP 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� %DVLF ([HFXWLRQ &\FOH
,Q DQ6)&SURJUDP�PXOWLSOH VWHSV FDQ EHFRPH DFWLYH VLPXOWDQHRXVO\� DQGPXOWL�
SOH DFWLRQV FDQ EH H[HFXWHG VLPXOWDQHRXVO\ DFFRUGLQJ WR WKHLU DFWLRQ TXDOLILHUV
�$4V�� )XUWKHUPRUH� WUDQVLWLRQ SURJUDPV DUH DOVR H[HFXWHG� $FWXDOO\� DOO RI WKHVH
SURFHVVHV RQO\ DSSHDU WR EH H[HFXWHG VLPXOWDQHRXVO\� ,Q UHDOLW\� WKH\ DUH H[�
HFXWHG LQ VHTXHQWLDO RUGHU DV D SDUW RI WKH RYHUDOO H[HFXWLRQ F\FOH�

6WHS ([HFXWLRQ 3URFHVV ,Q DQ 6)& H[HFXWLRQ F\FOH� WKH SURFHVVHV VKRZQ LQ WKH LOOXVWUDWLRQ EHORZ DUH H[�
HFXWHG IRU DOO DFWLYH VWHSV� 1RWKLQJ LV H[HFXWHG IRU LQDFWLYH VWHSV�

$4 HYDOXDWLRQ
([HFXWLRQ RI
DFWLRQV

6WHS VWDWXV
WUDQVIHU
HYDOXDWLRQ

6WHS VWDWXV
WUDQVIHU

([HFXWLRQ SURFHVV IRU RQH DFWLYH VWHS

$4 (YDOXDWLRQ 7KH DFWLRQ TXDOLILHUV DUH HYDOXDWHG WR GHWHUPLQH ZKHWKHU RU QRW HDFK DFWLRQ LV WR
EH H[HFXWHG�

([HFXWLRQ RI $FWLRQV $OO WKH DFWLRQV ZKRVH $4 HYDOXDWLRQ LQGLFDWHV H[HFXWLRQ DUH H[HFXWHG LQ WKH RU�
GHU LQ ZKLFK WKH\ DUH OLVWHG LQ WKH DFWLRQ EORFN� ,I DQ DFWLRQ LV GHILQHG XVLQJ D ELW
DGGUHVV� UDWKHU WKDQZLWK D SURJUDP� WKH ELW LV WXUQHG21DQG2))ZLWK WKH WLPLQJ
RI DFWLRQ H[HFXWLRQ�

1RWH ,I WKHUH LV D ORRS LQ DQ DFWLRQ DQG WKH DFWLRQ GRHV QRW HQG� WKH QH[W DFWLRQ ZLOO QRW
EH H[HFXWHG DQG DFWLYH VWDWXV ZLOO QRW EH WUDQVIHUUHG WR WKH QH[W VWHS� ,I WKLV RF�
FXUV� WKHUH ZLOO EH D F\FOH WLPH RYHUUXQ DQG RSHUDWLRQ ZLOO EH VWRSSHG�

6WDWXV 7UDQVIHU (YDOXDWLRQ 7KH WUDQVIHU FRQGLWLRQV DUH HYDOXDWHG WR GHWHUPLQH ZKHWKHU RU QRW DFWLYH VWDWXV
LV WR EH WUDQVIHUUHG IURP D JLYHQ VWHS WR WKH QH[W VWHS� 7KH WUDQVLWLRQ SURJUDP
IROORZLQJ WKH VWHS LV H[HFXWHG RU WKH VWDWXV RI WKH ELW GHILQHG DV WKH WUDQVLWLRQ
FRQGLWLRQ LV H[DPLQHG� :KHQ WKHUH DUH PXOWLSOH VWHSV DFWLYH DW WKH VDPH WLPH
�DV� IRU H[DPSOH� LQ FDVHV RI SDUDOOHO MRLQLQJ�� WKH WUDQVLWLRQ SURJUDP DIWHU WKHVH
VWHSV LV H[HFXWHG RQFH IROORZLQJ HDFK DFWLYH VWHS� ,Q RWKHU ZRUGV� WKH VDPH WUDQ�
VLWLRQ SURJUDP PD\ EH H[HFXWHG D QXPEHU RI WLPHV ZLWKLQ WKH VDPH F\FOH�

6WHS 6WDWXV 7UDQVIHU :KHQ LW LV GHWHUPLQHG WKDW DFWLYH VWDWXV ZLOO EH WUDQVIHUUHG WR WKH QH[W VWHS� WKH
FXUUHQWO\ DFWLYH VWHS ZLOO EH PDGH LQDFWLYH DQG WKH QH[W VWHS ZLOO EH PDGH DFWLYH�

�ï� ([HFXWLRQ &\FOH ZLWK 0XOWLSOH $FWLYH 6WHSV
:KHQ WKHUH DUH PXOWLSOH VWHSV DFWLYH DW RQH WLPH� WKH H[HFXWLRQ SURFHVV GH�
VFULEHG DERYH ZLOO EH SHUIRUPHG IRU HDFK DFWLYH VWHS� 7KH RUGHU RI H[HFXWLRQ ZLOO
GHSHQG RQ WKH SRVLWLRQV RI WKH VWHSV DQG WKH RUGHU RI SULRULW\ IRU LQLWLDO VWHSV� )RU
GHWDLOV RQ WKH RUGHU RI SULRULW\ IRU LQLWLDO VWHS H[HFXWLRQ� UHIHU WR SDJH ��� ,QLWLDO
6WHSV�

([HFXWLRQ &\FOH ZLWK 0XOWLSOH $FWLYH 6WHSV 6HFWLRQ �ï�



��

67����

71����

67����

67����

71����

67����

67����

71����

67����

67����

71����

71����

,Q WKH 6)& SURJUDP VKRZQ DERYH� WKH IROORZLQJ H[HFXWLRQ F\FOH ZLOO EH UHSHDWHG
LI RQO\ 67���� LV DFWLYH� ,I WKH ,�2 UHIUHVK LV VHW WR F\FOLF UHIUHVK� WKH UHIUHVKZLOO EH
H[HFXWHG DW WKH HQG RI HDFK F\FOH�

67���� ,�2 UHIUHVK

:KHQ WKH FRQGLWLRQ IRU 71���� LV PHW� DFWLYH VWDWXV LV WUDQVIHUUHG IURP 67����
WR 67����� 67����� DQG 67���� VLPXOWDQHRXVO\� $IWHU WKH VWDWXV KDV EHHQ
WUDQVIHUUHG� WKH VWHS WKDW KDV EHFRPH LQDFWLYH ZLOO EH OHIW RXW RI WKH F\FOH� DQG WKH
VWHSV WKDW KDYH QHZO\ EHFRPH DFWLYH ZLOO EH H[HFXWHG LQVWHDG� 7KHVH QHZO\ DF�
WLYH VWHSV ZLOO EH H[HFXWHG LQ RUGHU IURP OHIW WR ULJKW LQ WKH 6)& SURJUDP� ,Q WKH
H[DPSOH DERYH� 67���� ZRXOG EH OHIW RXW DQG 67����� 67����� DQG 67����
ZRXOG EH H[HFXWHG� 7KH RUGHU RI H[HFXWLRQ ZRXOG EH DV IROORZV�

67���� 67���� 67���� ,�2 UHIUHVK

,I WKH FRQGLWLRQ IRU 71���� LV WKHQ PHW� DQG DFWLYH VWDWXV LV WUDQVIHUUHG IURP
67���� WR 67����� WKH H[HFXWLRQ F\FOH ZLOO EH DV IROORZV�

67���� 67���� 67���� ,�2 UHIUHVK

$V FDQ EH VHHQ IURP WKHVH H[DPSOHV� WKH H[HFXWLRQ F\FOH RI DQ 6)& IROORZV D
IL[HG RUGHU�

�ï� ([HFXWLRQ &\FOH ZLWK 6XEFKDUWV
7KH IROORZLQJ H[DPSOH LOOXVWUDWLRQ VKRZV D FDVHZKHUH D VXEFKDUW LV H[HFXWHGDV
SDUW RI WKH F\FOH� $FWLRQV KDYH EHHQ RPLWWHG LQ WKH LOOXVWUDWLRQ�

67���� 67���� ���� 67����

71����

67����

71����

67����

67���� 67����

71����

67����

71���� 71����

67���� 67����

([HFXWLRQ &\FOH ZLWK 6XEFKDUWV 6HFWLRQ �ï�
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,Q WKLV 6)& SURJUDP� LI RQO\ 67���� LV DFWLYH� WKH H[HFXWLRQ F\FOH ZLOO EH DV
VKRZQ EHORZ� ,I WKH ,�2 UHIUHVK LV VHW WR F\FOLF UHIUHVK� WKH UHIUHVK ZLOO EH H[�
HFXWHG DW WKH HQG RI HDFK F\FOH�

67���� ,�2 UHIUHVK

:KHQ WKH FRQGLWLRQ IRU 71���� LV PHW DQG DFWLYH VWDWXV LV WUDQVIHUUHG IURP
67���� WR 67����� 67����� DQG 67����� WKH H[HFXWLRQ F\FOH ZLOO EH DV IROORZV�

67���� 67���� 67���� ,�2 UHIUHVK

,Q WKLV FDVH� 67���� LV D VXEFKDUW GXPP\ VWHS� VR VXEFKDUW ���� ZLOO EH FDOOHG
DQG VWHS 67���� ZLOO DOVR JR WR DFWLYH VWDWXV� 7KH H[HFXWLRQ RUGHU RI WKH DFWLYH
VWHSV LQ WKH VXEFKDUW ZLOO WKXV RFFXS\ WKH SRVLWLRQ RI 67���� LQ WKH F\FOH�

67���� 67���� 67���� ,�2 UHIUHVK

7KH DFWLYH VWDWXV RI WKH VXEFKDUW GXPP\ VWHS ZLOO QRW EH WUDQVIHUUHG XQWLO H[HFX�
WLRQ RI WKH VXEFKDUW KDV EHHQ FRPSOHWHG� VR� HYHQ LI 71���� WXUQV 21� 67����
ZLOO QRW EHFRPH DFWLYH XQWLO VXEFKDUW ���� KDV EHHQ FRPSOHWHO\ H[HFXWHG� (YDO�
XDWLRQ RI 71����� KRZHYHU� ZLOO EH FRQGXFWHGZLWK HDFK F\FOHZKLOH WKH VXEFKDUW
LV EHLQJ H[HFXWHG�
:KHQ 71���� WXUQV 21� WKH DFWLYH VWDWXV ZLWKLQ WKH VXEFKDUW ZLOO EH WUDQVIHUUHG
IURP 67���� WR 67���� DQG 67����� $W WKDW WLPH� WKH H[HFXWLRQ F\FOH ZLOO EH DV
IROORZV�

67���� 67���� 67����67���� ,�2 UHIUHVK

,I 71���� WKHQ WXUQV 21 DQG WKH DFWLYH VWDWXV ZLWKLQ WKH VXEFKDUW LV WUDQVIHUUHG
IURP 67���� WR 67����� WKH H[HFXWLRQ F\FOH ZLOO EH DV IROORZV�

67���� 67���� 67���� 67���� ,�2 UHIUHVK

67���� LV WKH VXEFKDUW UHWXUQ VWHS� VR 71���� �ZKLFK IROORZV WKH VXEFKDUW
GXPP\ VWHS� 67����� ZLOO QRZ EHFRPH HIIHFWLYH� :KHQ 71���� WXUQV 21� DF�
WLYH VWDWXV ZLOO EH WUDQVIHUUHG IURP 67����� 67����� DQG 67���� WR 67����� $W
WKLV SRLQW� WKH H[HFXWLRQ RI WKH VXEFKDUW ZLOO EH FRPSOHWH DQG 67���� ZLOO QRW EH
H[HFXWHG� :KHQ WKH VXEFKDUW LV ILQLVKHG� DOO RI WKH DFWLRQV ZLWKLQ WKH VXEFKDUW�
LQFOXGLQJ 67����� JR WR LQDFWLYH VWDWXV� 7KH H[HFXWLRQ F\FOH ZLOO WKHQ EH DV IRO�
ORZV�

67���� ,�2 UHIUHVK

$FWLRQV ZLWK 6�JURXS $4V $FWLRQV ZLWK 6�JURXS $4V �6� 6/� 6'� DQG '6� DUH H[HFXWHG RQFH HDFK F\FOH�
DIWHU DOO DFWLYH VWHSV KDYH EHHQ SURFHVVHG� 7KHUHIRUH� LI D VWHS KDVDQ DFWLRQZLWK
DQ6�JURXS$4� WKDW DFWLRQZLOO QRW EH H[HFXWHG GXULQJ VWHS SURFHVVLQJ� 5DWKHU� LW
ZLOO EH H[HFXWHG WRJHWKHU ZLWK RWKHU 6�JURXS DFWLRQV DW WKH HQG RI WKH F\FOH� $OO
DFWLRQV RWKHU WKDQ WKRVHZLWK 6�JURXS $4VDUH H[HFXWHG GXULQJ VWHS SURFHVVLQJ�

3URFHVVLQJ RI
DFWLYH VWHS

3URFHVVLQJ RI
DFWLYH VWHS

([HFXWLRQ RI
DFWLRQV ZLWK
6�JURXS $4V

,�2 UHIUHVK

6)& H[HFXWLRQ F\FOH

([HFXWLRQ &\FOH ZLWK 6XEFKDUWV 6HFWLRQ �ï�
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(YHQ ZKHQ DFWLRQV DUH GHILQHG XVLQJ ELW DGGUHVVHV� WKH\ WXUQ 21 DQG 2)) ZLWK
WKH H[HFXWLRQ WLPLQJ GHVFULEHG DERYH� 7KHUHIRUH� ZKHQ DFWLRQV ZLWK 6�JURXS
$4V DUH GHILQHG XVLQJ ELW DGGUHVVHV� WKH ELWV DUH WXUQHG21 RU2)) DW WKH HQG RI
HDFK F\FOH�
8S WR ��� DFWLRQV ZLWK 6�JURXS $4V FDQ EH H[HFXWHG ZLWKLQ WKH VDPH F\FOH� $Q\
DFWLRQV H[FHHGLQJ ��� ZLOO QRW EH H[HFXWHG� DQG D QRQ�IDWDO 6)& HUURU ZLOO EH
JHQHUDWHG�

�ï� 3RZHU�8S DQG 5HVWDUW ([HFXWLRQ
�ï�ï� 3RZHU�8S ([HFXWLRQ

,I D SRZHU�RQ LQWHUUXSW SURJUDP H[LVWV DQG WKH UHVWDUW FRQWLQXDWLRQ VHWWLQJ LV
PDGH EHIRUH WKH SRZHU LV FXW� WKHQ ZKHQ WKH SRZHU LV WXUQHG EDFN RQ� H[HFXWLRQ
ZLOO FRPPHQFH IURP WKH SRZHU�RQ LQWHUUXSW SURJUDP�
:KHQ RSHUDWLRQ LV VWDUWHG XQGHU QRUPDO FRQGLWLRQV� WKH SURJUDP ZLOO EH H[�
HFXWHG IURP DOO RI WKH LQLWLDO VWHSV LQ WKH SURJUDP DV GHVFULEHG LQ ��� ,QLWLDO 6WHSV�
$OO VWHSV RWKHU WKDQ WKH LQLWLDO VWHSV ZLOO VWDUW RXW LQDFWLYH�

�ï�ï� 5HVWDUW &RQWLQXDWLRQ
7KHUH PD\ EH RFFDVLRQV ZKHQ WKH SURJUDP ZLOO EH LQWHUUXSWHG GXH WR D SRZHU
IDLOXUH RU RWKHU FDXVH� DQG \RX ZLOO ZDQW WR UHVXPH RSHUDWLRQ IURP WKH SRLQW
ZKHUH WKH SURJUDP OHIW RII� $W VXFK WLPHV \RX FDQ XVH WKH UHVWDUW FRQWLQXDWLRQ
VHWWLQJ�
,Q RUGHU WR H[HFXWH UHVWDUW FRQWLQXDWLRQ� \RX PXVW IROORZ WKH SURFHGXUH RXWOLQHG
EHORZ� 7KH PRGH ZKHQ WKH SRZHU LV FXW PXVW EH HLWKHU 581 RU 021,725�

�� �� ���� �� 7XUQ 21 WKH 5HVWDUW &RQWLQXDWLRQ %LW �$�������
�� 7XUQ 21 WKH ,20 +ROG %LW �$�������
�� ,Q WKH 3& V\VWHP VHWWLQJV� VHW ERWK RI WKH DERYH ELWV �$����� DQG $������

WR UHWDLQ VWDWXV DW SRZHU�XS�
�� ,Q WKH 3& V\VWHP VHWWLQJV� VHW WKH PRGH DW WKH WLPH RI SRZHU�XS WR HLWKHU

581 RU 021,725�
�� &UHDWH D SRZHU�RII LQWHUUXSW SURJUDP� �)RU GHWDLOV RQ KRZ WR FUHDWH D SRZ�

HU�RII LQWHUUXSW SURJUDP� UHIHU WR WKH &966 RSHUDWLRQ PDQXDOV��
�� ,Q WKH 3& V\VWHP VHWWLQJV� VHW WKH SRZHU�RII LQWHUUXSW WR ´HQDEOH�µ

)RU GHWDLOV RQ UHVWDUW FRQWLQXDWLRQ� UHIHU WR WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO�
/DGGHU 'LDJUDPV�

3RZHU�2Q ,QWHUUXSW 3URJUDP $ SRZHU�RQ LQWHUUXSW SURJUDP LV H[HFXWHG DW WKH EHJLQQLQJ RI WKH SURJUDP RQO\
ZKHQ UHVWDUW FRQWLQXDWLRQ LV HQDEOHG� 7KH SRZHU�RQ LQWHUUXSW SURJUDP LV ZULWWHQ
DV VKRZQ LQ WKH LOOXVWUDWLRQ EHORZ�

3:5 21 5(7

3:5 21 ,17

:KHQ XVLQJ D VWHS FRQWURO LQVWUXFWLRQ WR VHOHFW WKH VWHS WKDW LV WR H[HFXWH LQLWLDO�
L]DWLRQ DQG UHVXPH RSHUDWLRQ� ZULWH WKH LQVWUXFWLRQ LQ WKLV SRZHU�RQ LQWHUUXSW SUR�
JUDP�

%DVLF 2SHUDWLRQ ([DPSOH ,I WKH UHVWDUW FRQWLQXDWLRQ VHWWLQJ LV PDGH EHIRUH WKH SRZHU LV FXW� WKHQ ZKHQ WKH
SRZHU LV WXUQHG EDFN RQ� H[HFXWLRQ ZLOO FRPPHQFH IURP WKH SRZHU�RQ LQWHUUXSW

3RZHU�8S DQG 5HVWDUW &RQWLQXDWLRQ 6HFWLRQ �ï�
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SURJUDP� ,I WKH SRZHU�RQ LQWHUUXSW SURJUDP ILQLVKHV� RU LI WKHUH LV QR SRZHU�RQ
LQWHUUXSW SURJUDP� WKHQ H[HFXWLRQ ZLOO UHVXPH ZLWK WKH QH[W LQVWUXFWLRQ DIWHU WKH
ODVW RQH WKDW ZDV FRPSOHWHG DW WKH WLPH RI WKH SRZHU IDLOXUH�

,I WKH DFWLYH VWDWXV RI VWHSV KDV EHHQ FKDQJHG E\ D VWHS FRQWURO LQVWUXFWLRQ LQ WKH
SRZHU�RQ LQWHUUXSW SURJUDP� WKHQ H[HFXWLRQ ZLOO FRPPHQFH IURP WKH EHJLQQLQJ
RI WKH FXUUHQWO\ DFWLYH VWHSV�

7KH H[DPSOH LOOXVWUDWLRQ EHORZ VKRZV VWDWXV FKDQJHV IRU UHVWDUW FRQWLQXDWLRQ�
7KH EODFN GRWV LQGLFDWH WKH VWHSV WKDW DUH DFWLYH�

3:5 21 5(7

�'XULQJ H[HFXWLRQ�

6WDWXV %HIRUH 3RZHU )DLOXUH

3:5 21 ,17

3:5 21 5(7

�1RW H[HFXWHG�

6WDWXV ZKHQ 3RZHUHG 8S $JDLQ
3:5 21 ,17

7KH VWHSV WKDW ZHUH DFWLYH MXVW SULRU WR WKH SRZHU IDLOXUH UHPDLQ DFWLYH� EXW WKHLU
SURJUDPVZLOO QRW EH H[HFXWHG� 7KH SRZHU�RQ LQWHUUXSW SURJUDPZLOO EH H[HFXWHG
LQVWHDG�

3:5 21 5(7

�([HFXWLRQ UHVWDUWHG�

6WDWXV DIWHU &RPSOHWLRQ RI 3RZHU�2Q ,QWHUUXSW 3URJUDP
3:5 21 ,17

([HFXWLRQ ZLOO EH UHVXPHG ZLWK WKH LQVWUXFWLRQ DIWHU WKH ODVW RQH WKDW ZDV H[�
HFXWHG DW WKH WLPH RI WKH SRZHU IDLOXUH� ,I WKHUH LV D SRZHU IDLOXUH GXULQJ H[HFXWLRQ
RI DQ ,�2 LQWHUUXSW RU VFKHGXOHG LQWHUUXSW SURJUDP� H[HFXWLRQ ZLOO EH UHVXPHG
IURP WKDW SRLQW LQ WKH SURJUDP�

3RZHU�8S DQG 5HVWDUW &RQWLQXDWLRQ 6HFWLRQ �ï�
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�ï�ï� ,WHPV 5HWDLQHG DQG 1RW 5HWDLQHG ZLWK 5HVWDUW &RQWLQXDWLRQ

,WHPV 5HWDLQHG 7KH IROORZLQJ DUH UHWDLQHG DIWHU D SRZHU LQWHUUXSWLRQ LI UHVWDUW FRQWLQXDWLRQ LV
GHVLJQDWHG�

� $FWLYH VWDWXV RI VWHSV

� ([HFXWLRQ VWDWXV RI LQWHUUXSW SURJUDPV

� &DXVHV RI LQWHUUXSW SURJUDPV DFFHSWHG EHIRUH SRZHU LQWHUUXSWLRQ �H[FHSW IRU
SRZHU�RQ LQWHUUXSW�

� 3URJUDP H[HFXWLRQ SRVLWLRQ

� ,QWHUORFN VWDWXV

� ,�2 PHPRU\ VWDWXV

� )RUFHG VHW�UHVHW VWDWXV �DORQJ ZLWK $����� DQG 3& V\VWHP VHWWLQJV�

� 39 RI WLPHU�FRXQWHU

� 39 RI VWHS WLPHU

� $4 �/� '� 6/� 6'� '6� ODSVH WLPH

� (UURU KLVWRU\ LQIRUPDWLRQ

� 7UDFHH[HFXWLRQ VWDWXV �,I 7UDFH([HFXWLRQ DW3RZHU�8S LV VHW ZLWK D3&V\VWHP
VHWWLQJ� WKHQ WKH 3& V\VWHP VHWWLQJ LV JLYHQ SULRULW\ DQG WKH WUDFH LV PDGH WKH
LQLWLDO VWDUW��

� 'DWD VDYHG E\ &&6�����

� ,QGH[ UHJLVWHU FRQWHQWV

� 7KH ([SDQVLRQ '0 EDQN QXPEHU �(YHQ ZKHQ (0%&����� LV XVHG LQ D SRZ�
HU�RII LQWHUUXSW SURJUDP� WKH VWDWXV MXVW SULRU WR H[HFXWLRQ RI WKH SRZHU�RII LQWHU�
UXSW SURJUDP LV UHVWRUHG��

,WHPV 1RW 5HWDLQHG 7KH IROORZLQJ DUH QRW UHWDLQHG DIWHU D SRZHU LQWHUUXSWLRQ LI UHVWDUW FRQWLQXDWLRQ LV
GHVLJQDWHG� 7KH VWDWXV RI DQ\ RI WKH ILUVW HLJKW LWHPV UHTXLUHG DIWHU D SRZHU LQWHU�
UXSW PXVW EH VWRUHG LQ KHOG PHPRU\ XVLQJ WKH SRZHU�RII LQWHUUXSW SURJUDP DQG
WKHQ UHVWRUHG XVLQJ WKH SRZHU�RQ LQWHUUXSW SURJUDP�

� (UURU VWDWXV �(UURU KLVWRU\ LQIRUPDWLRQ LV UHWDLQHG��

� ,�2 PHPRU\ DFFHVV SURKLELW VWDWXV IURP 3HULSKHUDO 'HYLFHV SURJUDPPHG ZLWK
,263����� DQG ,�2 &RQWURO 8QLW� ,�2 ,QWHUIDFH 8QLW� DQG 5HPRWH ,�2 6ODYH 8QLW
GLVSOD\ GDWD SURJUDPPHG ZLWK ,2'3�����

� &38 %XV 6HUYLFH 'LVDEOH %LWV �ZRUG $����

� 3HULSKHUDO 6HUYLFH 'LVDEOH %LW� +RVW /LQN 6HUYLFH 'LVDEOH %LW� DQG ,�2 5HIUHVK
'LVDEOH %LW �ZRUG $����

� 5HJLVWHUHG PHVVDJH GDWD

� ,�2 LQWHUUXSW PDVN VWDWXV

� 6FKHGXOHG LQWHUYDO VHW WLPH

� 'DWD UHJLVWHU FRQWHQWV

� ([HFXWLRQ VWDWXV RI GLIIHUHQWLDO PRQLWRU

� ([HFXWLRQ WLPH FRXQW VWDWXV

� ([HFXWLRQ VWDWXV RI SDXVH PRQLWRU

$OVR� H[HFXWLRQ RI WKH IROORZLQJ LQVWUXFWLRQV PD\ QRW EH SURSHUO\ FRPSOHWHG GH�
SHQGLQJ RQ WKH WLPLQJ RI WKH SRZHU IDLOXUH�

6(1'������ 5(&9������ &01'������ 5($'������ :5,7������ ),/5������
),/:������ ),/3������ )/63�����

3RZHU�8S DQG 5HVWDUW &RQWLQXDWLRQ 6HFWLRQ �ï�
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�ï� 8VHU 3URFHVVLQJ 7LPH
7KH WLPH UHTXLUHG IRU SURFHVVLQJ RI D XVHU SURJUDP ZLOO YDU\ GHSHQGLQJ RQ IDF�
WRUV VXFK DV WKH QXPEHU RI DFWLYH VWHSV� WKH QXPEHU RI WUDQVLWLRQV HYDOXDWHG� DQG
WKH QXPEHU RI DFWLRQV H[HFXWHG LQ HDFK VWHS� 7KLV VHFWLRQ H[SODLQV KRZSURFHVV�
LQJ WLPH IRU D XVHU SURJUDP LV FDOFXODWHG�

7KH H[HFXWLRQ WLPH IRU D XVHU SURJUDP FDQ EH IRXQG ZLWK WKH IROORZLQJ IRUPXOD�

8VHU SURJUDP H[HFXWLRQ WLPH  �$� � �%� � �&�� ZKHUH

�$�  3URFHVVLQJ WLPH IRU DFWLYH VWHSV

�%�  3URFHVVLQJ WLPH IRU WUDQVLWLRQ HYDOXDWLRQ

�&�  3URFHVVLQJ WLPH IRU DFWLRQ H[HFXWLRQ

7KH YDOXHV RI �$� WKURXJK �&� FDQ EH IRXQG DV IROORZV�

�$� $FWLYH 6WHSV 7KLV LV WKH WLPH UHTXLUHG LQ D F\FOH IRU SURFHVVLQJ VWHSV ZLWK H[HFXWH VWDWXV �QRW
H[HFXWHG IRU VWHSV SDXVH RU KDOW VWDWXV HYHQ LI WKH VWHSV DUH DFWLYH�� ,W LV DUULYHG
DW E\ PHDQV RI WKH IROORZLQJ HTXDWLRQ�

�$�  &RQVWDQW �� PV � ��� PV� [ QXPEHU RI DFWLYH VWHSV

�%� 7UDQVLWLRQ (YDOXDWLRQ 7KLV LV WKH WRWDO SURFHVVLQJ WLPH LQYROYHG LQ HYDOXDWLQJ WUDQVLWLRQV LQ D F\FOH� 7KH
SURFHVVLQJ WLPH IRU LQGLYLGXDO WUDQVLWLRQV ZLOO YDU\ GHSHQGLQJ RQ KRZ WKH WUDQVL�
WLRQV DUH GHILQHG �ELWV RU WUDQVLWLRQ SURJUDPV� DQG KRZPDQ\ WLPHV WKH\ DUH HYD�
OXDWHG� 7KH SURFHVVLQJ WLPH IRU RQH WUDQVLWLRQ LV DV IROORZV�

7UDQVLWLRQ ELWV� � PV

7UDQVLWLRQ SURJUDPV� &RQVWDQW �� PV � LQVWUXFWLRQ SURFHVVLQJ WLPH

)RU GHWDLOV RQ LQVWUXFWLRQ SURFHVVLQJ WLPH� UHIHU WR WKH WDEOH RI LQVWUXFWLRQ H[HFX�
WLRQ WLPHV LQ WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV�

%H FDUHIXO WR WDNH LQWR DFFRXQW WKH IDFW WKDW� ZKHQ D SDUDOOHO MRLQ LV XVHG� D VLQJOH
WUDQVLWLRQ ZLOO EH HYDOXDWHG VHYHUDO WLPHV LQ RQH F\FOH� ,Q RWKHU ZRUGV� WUDQVLWLRQ
HYDOXDWLRQ LV SHUIRUPHG LQGLYLGXDOO\ IRU HDFK DFWLYH VWHS DIWHU ZKLFK D WUDQVLWLRQ
LV FRQQHFWHG� 7KLV SURFHVV LV UHSHDWHG IRU WUDQVLWLRQV FRQQHFWHG DIWHU PXOWLSOH
DFWLYH VWHSV� 7KH WUDQVLWLRQV ZLOO EH HYDOXDWHG IRU DV PDQ\ WLPHV DV WKH QXPEHU
RI DFWLYH VWHSV EHIRUH LW�

,Q WKH IROORZLQJ H[DPSOH� LI 67����� 67����� DQG 67���� DUH DOO DFWLYH� WKHQ
71���� ZLOO EH HYDOXDWHG WKUHH WLPHV HDFK F\FOH�

71����

67���� 67���� 67����

�&� $FWLRQ ([HFXWLRQ 7KLV LV WKH WLPH UHTXLUHG LQ D F\FOH WR SURFHVV DFWLRQV� 7KH SURFHVVLQJ WLPH UH�
TXLUHG IRU LQGLYLGXDO DFWLRQV ZLOO YDU\ GHSHQGLQJ RQ KRZ WKH DFWLRQV DUH GHILQHG
�ELWV RU DFWLRQ SURJUDPV�� 7KH SURFHVVLQJ WLPH IRU RQH DFWLRQ LV DV IROORZV�

$FWLRQ ELWV� � PV

$FWLRQ SURJUDPV� &RQVWDQW �� PV � LQVWUXFWLRQ SURFHVVLQJ WLPH

)RU GHWDLOV RQ LQVWUXFWLRQ SURFHVVLQJ WLPH� UHIHU WR WKH WDEOH RI LQVWUXFWLRQ H[HFX�
WLRQ WLPHV LQ WKH &9�VHULHV 3& 2SHUDWLRQ 0DQXDO� /DGGHU 'LDJUDPV�

'HSHQGLQJ RQ WKH $4� WKH QXPEHUV VKRZQ DERYH PD\ LQFUHDVH E\ VHYHUDO PL�
FURVHFRQGV�

8VHU 3URFHVVLQJ 7LPH 6HFWLRQ �ï�
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([DPSOH� &DOFXODWLQJ 8VHU 3URJUDP ([HFXWLRQ 7LPH

67����

71����

67����

71����

67����

71����

67����

71����

67����

71����

67����

71����

67����

67����

71����

67����

71����

67����

71����

67����

71����

67���� $FWLRQ %ORFN
6 $&����

67���� $FWLRQ %ORFN
1 �����

6 $&����

67���� $FWLRQ %ORFN
1 �����

1 $&����

67���� $FWLRQ %ORFN
1 �����

,Q WKLV SURJUDP� OHW XV VXSSRVH WKDW 67����� 67����� DQG 67���� DUH FXUUHQWO\
DFWLYH �H[HFXWH VWDWXV�� DQG WKDW H[HFXWLRQ RI $&���� ZDV EHJXQ HDUOLHU ZKHQ
67���� ZDV DFWLYH� 7KH WUDQVLWLRQV WKDW ZLOO EH HYDOXDWHG LQ WKLV F\FOH DUH
71����� 71����� DQG 71����� 71����ZLOO EH HYDOXDWHG WZLFH LQ WKH F\FOH �L�H��
RQFH HDFK IRU 67���� DQG 67������
7KH FRQWHQWV RI 71����� 71����� DQG 71���� DUH DV IROORZV�

71����� %LW DGGUHVV
71����� /DGGHU SURJUDP
71����� %LW DGGUHVV

7KH WRWDO SURFHVVLQJ WLPHV IRU H[HFXWLRQ RI WKH DFWLRQ DQG WUDQVLWLRQ SURJUDPV
�ODGGHU GLDJUDPV� DUH DVVXPHG WR EH DV IROORZV�

$&���� ����� PV� �
$&���� ����� PV� �
$&���� ����� PV� �
71���� �� PV� � � � �

7KH WRWDO WLPH UHTXLUHG IRU SURJUDP H[HFXWLRQ FDQ WKHQ EH FDOFXODWHG DV IROORZV�

�$� $FWLYH 6WHSV &RQVWDQW �� PV � ��� PV� [ �  �� PV

8VHU 3URFHVVLQJ 7LPH 6HFWLRQ �ï�
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�%� 7UDQVLWLRQ (YDOXDWLRQ �PV IRU 71���� � �FRQVWDQW ��PV � ��PV� IRU 71���� � ��PV IRU 71���� [ ��
 �� PV

�&� $FWLRQ ([HFXWLRQ

�� PV �FRQVWDQW� � ����� PV  ����� PV >$&����@� � �
�� PV �FRQVWDQW� � ����� PV  ����� PV >$&����@� � �
�� PV �FRQVWDQW� � ����� PV  ����� PV >$&����@� � �

� PV [ �  �� PV >ELWV ������� ������� DQG ������@� � � �

7RWDO ����� PV

8VHU SURJUDP SURFHVVLQJ WLPH  �$� � �%� � �&�

 �� PV � �� PV � ����� PV

 ����� PV

1RWH �� ,I DFWLYH VWDWXV LV WUDQVIHUUHG GXULQJ WKH FRXUVH RI D F\FOH� WKH H[HFXWLRQ WLPH
IRU WKDW SRUWLRQ RI WKH SURJUDP ZLOO EH OHQJWKHQHG� 7KH VDPH DSSOLHV ZKHQ
DQ LQWHUUXSW SURJUDP LV H[HFXWHG�

�� ,I RQO\ DFWLRQ SURJUDPV DQG WUDQVLWLRQ SURJUDPV DUH XVHG� XVH WKH IROORZLQJ
HTXDWLRQ�

8VHU SURFHVVLQJ WLPH  &RQVWDQW �� PV � LQVWUXFWLRQ SURFHVVLQJ WLPH

�ï� 6)& (UURU &RGHV

�ï�ï� )DWDO 6)& (UURUV
,I D IDWDO 6)& HUURU RFFXUV� WKH 6)& )DWDO (UURU )ODJ �$������ ZLOO WXUQ 21 DQG
RQH RI WKH IROORZLQJ HUURU FRGHV �LQ %&'� ZLOO EH VHW LQ ZRUG $����

&RGH (UURU &RQWHQW 3RVVLEOH FRUUHFWLRQ

���� 1R DFWLYH VWHS 7KHUH DUH QR DFWLYH VWHSV� &KHFN WKH SURJUDP�

���� 1R VXEFKDUW 7KHUH LV QR VXEFKDUW HQWU\ VWHS IRU WKH VXEFKDUW
GXPP\ VWHS� RU WKH VXEFKDUW QXPEHU LV
LQFRUUHFW�

&KHFN DQG WKHQ UH�WUDQVIHU
WKH SURJUDP�

���� 1R LQLWLDO VWHS 7KHUH DUH QR LQLWLDO VWHSV LQ WKH SURJUDP� &UHDWH DQ LQLWLDO VWHS DQG
WKHQ UH�WUDQVIHU WKH SURJUDP�

���� 1R DFWLRQ VHW 7KHUH LV QR DFWLRQ SURJUDP VHW� RU WKH ELW
DGGUHVV IRU WKH DFWLRQ LV LQFRUUHFW�

&KHFN DQG WKHQ UH�WUDQVIHU
WKH SURJUDP�

���� 1R WUDQVLWLRQ VHW 7KHUH LV QR WUDQVLWLRQ SURJUDP VHW� RU WKH ELW
DGGUHVV IRU WKH WUDQVLWLRQ LV LQFRUUHFW�

���� ,QWHUUXSW UHWXUQ HUURU $Q LQWHUUXSW UHWXUQ WHUPLQDO ZDV H[HFXWHG
RXWVLGH RI DQ LQWHUUXSW SURJUDP�

&KHFN WKH SURJUDP�

���� 6XEFKDUW UHWXUQ HUURU $ VXEFKDUW UHWXUQ VWHS ZDV H[HFXWHG RXWVLGH RI
D VXEFKDUW SURJUDP�

���� WR �����
���� WR ����

0HPRU\ HUURU 0HPRU\ FRQWHQWV DUH LQFRUUHFW� 5H�WUDQVIHU WKH SURJUDP�

�ï�ï� 1RQ�IDWDO 6)& (UURUV
,I D QRQ�IDWDO 6)& HUURU RFFXUV� WKH 6)& 1RQ�IDWDO (UURU )ODJ �$������ ZLOO WXUQ
21 DQG RQH RI WKH IROORZLQJ HUURU FRGHV �LQ %&'� ZLOO EH VHW LQ ZRUG $����

6)& (UURU &RGHV 6HFWLRQ �ï�



��

&RGH (UURU &RQWHQW 3RVVLEOH FRUUHFWLRQ

���� 2YHUODSSLQJ DFWLRQ
H[HFXWLRQ

7KH SURJUDP DWWHPSWHG WR H[HFXWH WKH
VDPH DFWLRQ IURP PRUH WKDQ RQH VWHS DW
WKH VDPH WLPH�

&KHFN WKH SURJUDP� ,I \RX ZLVK� \RX FDQ
PDNH D 3& V\VWHP VHWWLQJ VR WKDW
RYHUODSSLQJ DFWLRQ H[HFXWLRQ ZLOO QRW
JHQHUDWH DQ HUURU� :LWK WKH GHIDXOW VHWWLQJ�
WKLV QRQ�IDWDO 6)& HUURU LV JHQHUDWHG�

���� 6�JURXS $4 RYHUXVH
�1RWH�

7KH SURJUDP DWWHPSWHG WR VLPXOWDQHRXVO\
H[HFXWH PRUH WKDQ ��� DFWLRQV ZLWK
6�JURXS $4V� $Q\ DFWLRQV WKDW H[FHHG WKH
PD[LPXP DOORZDEOH ��� ZLOO QRW EH
H[HFXWHG�

&KHFN WKH SURJUDP�

���� 2YHUODSSLQJ 6�JURXS
$4 H[HFXWLRQ �1RWH�

7KH SURJUDP DWWHPSWHG PXOWLSOH
H[HFXWLRQ RI WKH VDPH DFWLRQ KDYLQJ DQ
6�JURXS $4�

&KHFN WKH SURJUDP�

1RWH 6�JURXS $4V LQFOXGH 6� 6/� 6'� DQG '6� 8S WR ��� 6�JURXS $4DFWLRQV FDQ EH H[HFXWHG
VLPXOWDQHRXVO\�

�ï�ï� 6)& 3URJUDP 3UHFDXWLRQV
,I ),/3����� LV H[HFXWHG LQ WKH ILUVW F\FOH ZKHQ D VWHS EHFRPHV DFWLYH� DQ RYHU�
ODSSLQJ DFWLRQ H[HFXWLRQ HUURU ZLOO EH JHQHUDWHG�
$Q DFWLRQ SURJUDP FDQQRW EH FUHDWHG ZKLFK XVHV WKH VDPH DFWLRQ QXPEHU PRUH
WKDQ RQFH LQ WKH VDPH VWHS� 7KH IROORZLQJ DFWLRQ EORFN LV WKXV LQFRUUHFW�

67���� 1 $&����

1 $&����

,QFRUUHFW

6)& (UURU &RGHV 6HFWLRQ �ï�



��

6(&7,21 �
6)& $SSOLFDWLRQ ([DPSOHV

7KLV VHFWLRQ SURYLGHV H[DPSOHV WKDW LOOXVWUDWH VRPH VSHFLILF DSSOLFDWLRQV RI 6)& SURJUDPV� 7KH ODVW H[DPSOH DOVR GHVFULEHV
WKH GLIIHUHQFHV EHWZHHQ ODGGHU GLDJUDPV DQG 6)& SURJUDPV DQG VKRZV KRZ RQH H[DPSOH SURJUDP FDQ EH FRQYHUWHG�

�ï� ([DPSOH �� 6HTXHQWLDO &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([DPSOH �� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([DPSOH �� 8VLQJ $4V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([DPSOH �� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ([DPSOH �� /DGGHU YV 6)& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� ([DPSOH �� 6HTXHQWLDO &RQWURO
7KLV H[DPSOH VKRZV KRZ WR XVH 6)& SURJUDPPLQJ IRU VHTXHQWLDO SURFHVVLQJ�

2SHUDWLRQ ,Q WKLV H[DPSOH� WKH LQGXVWULDO WRRO VKRZQ LQ WKH LOOXVWUDWLRQ LV XVHG WR FXW ZRUN�
SLHFHV�

0DLQ D[OH

:RUNSLHFH

$GYDQFH OLPLW VZLWFK

5HYHUVH OLPLW VZLWFK

%LW KROGHU

$
G
Y
D
Q
F
H

5
H
Y
H
UV
H

7KH IROORZLQJ RSHUDWLRQ LV SHUIRUPHG�

�� �� ���� �� :KHQ WKH VWDUW VZLWFK LV WXUQHG 21� WKH SURJUDP ILUVW FKHFNV WR EH VXUH WKDW
WKH ELW KROGHU LV LQ WKH UHYHUVH SRVLWLRQ �DW WKH UHYHUVH OLPLW VZLWFK�� 7KHQ LW
EHJLQV URWDWLQJ WKH PDLQ D[OH� 7ZR VHFRQGV ODWHU LW DGYDQFHV WKH ELW KROGHU�

�� :KHQ WKH ELW KROGHU UHDFKHV WKH DGYDQFH SRVLWLRQ �WKH DGYDQFH OLPLW VZLWFK��
LW VWRSV IRU RQH VHFRQG DQG LV WKHQ UHYHUVHG�

�� :KHQ WKH ELW KROGHU UHDFKHV WKH UHYHUVH SRVLWLRQ �WKH UHYHUVH OLPLW VZLWFK�� LW
VWRSV� 7KH URWDWLRQ RI WKH PDLQ D[OH DOVR VWRSV�

,�2 'HYLFHV ,�2 GHYLFHV DUH DOORFDWHG WR ,�2 ELWV DV VKRZQ EHORZ� , SUHIL[HV LQGLFDWH LQSXWV� 4
SUHIL[HV� RXWSXWV� �7KHVH SUHIL[HV DUH XVHG RQ&966GLVSOD\V�� 7KH V\PEROV DUH
XVHG LQ WKH DFWLRQ EORFNV WR LQGLFDWH WKH ELWV WKDW DUH FRQWUROOHG E\ HDFK DFWLRQ�

1DPH 6\PERO $OORFDWLRQ

6WDUW VZLWFK 3%6 ,������

$GYDQFH OLPLW VZLWFK /6) ,������

5HYHUVH OLPLW VZLWFK /65 ,������

0DLQ D[OH PRWRU 60 4������

%LW KROGHU DGYDQFH F\OLQGHU 69) 4������

%LW KROGHU UHYHUVH F\OLQGHU 695 4������

7LPHU &KDUW 2SHUDWLRQ WLPLQJ LV LOOXVWUDWHG EHORZ�

3%6

/6)

/65

60

69)

695

� V

� V

([DPSOH �� 6HTXHQWLDO &RQWURO 6HFWLRQ �ï�



��

6)& 3URJUDP 7KH IROORZLQJ SURJUDP VKRZV KRZ WKH DERYH RSHUDWLRQ FDQ EH SURJUDPPHG DV
VHTXHQWLDO VWHSV� $ WUDQVLWLRQ QXPEHU LV UHTXLUHG HYHQ ZKHQ D WUDQVLWLRQ LV GH�
ILQHG DV D ELW� ,Q WKH FKDUW� WKHVH WUDQVLWLRQV DUH HQFORVHG LQ SDUHQWKHVHV� 7KH
WUDQVLWLRQ SURJUDP LV VKRZQ DV D PQHPRQLF OLVW�

67���� 6 60

5 695

6' ����� 69)

67����

71����

/6)

67���� 5 69)

6' ����� 695
/65

67���� 5 60

5 695

67����

�71�����

�71�����

0DLQ D[OH 21�
$GYDQFH � V ODWHU�

1RWH� 5 695 LV DQ LQWHUORFN IRU 69)�

5HYHUVH � V ODWHU�

1RWH� 5 69) LV DQ LQWHUORFN IRU 695�

0DLQ D[OH 2))�
5HYHUVH 2))�

1RUPDOO\ 21
�71�����

71���� SURJUDP

71����
/' 3%6
$1' /65
7287�����
(1'

�ï� ([DPSOH �� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ
7KLV H[DPSOH VKRZV KRZ WR XVH FRQGLWLRQDO EUDQFKLQJ DQG MRLQLQJ WRJHWKHU ZLWK
D VXEFKDUW WR SURYLGH IRU HPHUJHQF\ SURFHVVLQJ DQG WR VZLWFK EHWZHHQ PDQXDO
DQG DXWRPDWLF RSHUDWLRQ�

2SHUDWLRQ ,Q WKLV H[DPSOH WKH IOXLG LQ D WDQN ULVHV XQWLO LW UHDFKHV WKH XSSHU OLPLW� DQG WKHQ LW
LV GLVFKDUJHG�

,QOHW YDOYH
69, )OXLG

8SSHU�OLPLW
VZLWFK
�/%8�

/RZHU�OLPLW
VZLWFK
�/%'�

2XWOHW YDOYH
692

7DQN

7KH IROORZLQJ RSHUDWLRQ LV SHUIRUPHG�

�� �� ���� �� 'XULQJ DXWRPDWLF RSHUDWLRQ� ZKHQ WKH IOXLG OHYHO IDOOV EHORZ WKH ORZHU OLPLW�
IOXLG LV DGGHG XQWLO LW SDVVHV WKH XSSHU OLPLW�

�� 'XULQJ DXWRPDWLF RSHUDWLRQ� ZKHQ WKH IOXLG OHYHO ULVHV DERYH WKH XSSHU OLPLW�
IOXLG LV GLVFKDUJHG XQWLO LW SDVVHV WKH ORZHU OLPLW�

([DPSOH �� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ �ï�



��

�� 'XULQJ PDQXDO RSHUDWLRQ� ERWK WKH LQOHW YDOYH DQG WKH RXWOHW YDOYH ZLOO EH
RSHQ ZKLOH WKHLU UHVSHFWLYH SXVK�EXWWRQ VZLWFKHV DUH EHLQJ SXVKHG�

�� ,I WKH HPHUJHQF\ VWRS VZLWFK LV SXVKHG� ERWK WKH LQOHW YDOYH DQG WKH RXWOHW
YDOYH ZLOO EH FORVHG� 2SHUDWLRQ FDQ EH UHVWDUWHG ZLWK WKH VWDUW VZLWFK�

,�2 'HYLFHV ,�2 GHYLFHV DUH DOORFDWHG WR ,�2 ELWV DV VKRZQ EHORZ� , SUHIL[HV LQGLFDWH LQSXWV� 4
SUHIL[HV� RXWSXWV� �7KHVH SUHIL[HV DUH XVHG RQ&966GLVSOD\V�� 7KH V\PEROV DUH
XVHG LQ WKH SURJUDP WR LQGLFDWH WKH ELWV WKDW DUH FRQWUROOHG�

1DPH 6\PERO $OORFDWLRQ

(PHUJHQF\ VWRS VZLWFK �SXVK�EXWWRQ� 3%( ,������

$XWRPDWLF RSHUDWLRQ VZLWFK &6$ ,������

0DQXDO RSHUDWLRQ VZLWFK &60 ,������

6WDUW VZLWFK �SXVK�EXWWRQ� 3%6 ,������

0DQXDO LQOHW YDOYH VZLWFK 3%, ,������

0DQXDO RXWOHW YDOYH VZLWFK 3%2 ,������

8SSHU�OLPLW VZLWFK /%8 ,������

/RZHU�OLPLW VZLWFK /%' ,������

,QOHW 69, 4������

2XWOHW 692 4������

0DLQ 6)& 3URJUDP 7KH IROORZLQJ SURJUDP VKRZV KRZ WKH DERYH RSHUDWLRQ FDQ EH SURJUDPPHG� $
WUDQVLWLRQ QXPEHU LV UHTXLUHG HYHQ ZKHQ D WUDQVLWLRQ LV GHILQHG DV D ELW� ,Q WKH
FKDUW� WKHVH WUDQVLWLRQV DUH HQFORVHG LQ SDUHQWKHVHV� 7KH DFWLRQ DQG WUDQVLWLRQ
SURJUDPV DUH VKRZQ DV PQHPRQLF OLVWV�

7KHPDLQ SURJUDP LV GLYLGHG LQWR WZR� %RWK SDUWV RI WKH SURJUDP DUH VWDUWHG ZLWK
LQLWLDO VWHSV ZKHQ SRZHU LV WXUQHG RQ�

7KH ILUVW SDUW RI WKH SURJUDP XVHV 67���� IRU HPHUJHQF\ VWRS SURFHVVLQJ� DQG
WKH V\VWHPZLOO EH FRPSOHWHO\ UHVHW LI 3%( LV WXUQHG21� ,Q WKH VHFWLRQ SDUW RI WKH
SURJUDP� 67���� LV D VXEFKDUW HQWU\ VWHS QXPEHU IRU DXWRPDWLF RSHUDWLRQ� DQG
67���� LV D VXEFKDUW HQWU\ VWHS QXPEHU IRUPDQXDO RSHUDWLRQ� %RWK RI WKHVH SUR�
JUDP VHFWLRQV DUH VKRZQ EHORZ�

5 69�

5 69�

1 $&����

67����

3%(

67����

67����

�71�����

$OZD\V 21
�71�����

$&���� SURJUDP

/' $OZD\V 21 )ODJ
62))����� ����
62))����� ����
6$����� ���� ����
(1'

(PHUJHQF\ 6WRS

([DPSOH �� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ �ï�



��

67����

71����

67���� ����

67����

71����

67���� ����

67����

$OZD\V 21
�71�����

$OZD\V 21
�71�����

$XWRPDWLF 2SHUDWLRQ 0DQXDO 2SHUDWLRQ

71����
/' 127 3%(
$1' 3%6
$1' &6$
$1' 127 &60
7287�����
(1'�����

71����
/' 127 3%(
$1' &60
$1' 127 &6$
7287�����
(1'�����

6)& 6XEFKDUWV +HUH DUH WKH VXEFKDUWV FDOOHG E\ WKH VHFRQG SDUW RI WKH PDLQ SURJUDP� %HFDXVH
FRQGLWLRQDO EUDQFKLQJ LV XVHG� RQO\ RQH RI WKHVH ZLOO EHFRPH DFWLYH DW D WLPH�

/%8

67����

67����

67���� 5 69�

1 69�

/%'

71����

67���� 5 69�

1 69�

71����

67����

71����

67����

/%8

�71�����

�71����� �71�����

71����
/' 127 /%8
7287�����
(1'�����

71����
/' &60
25 127 3%6
7287�����
(1'�����

71����
/' &60
25 127 3%6
7287�����
(1'�����

$XWRPDWLF 2SHUDWLRQ

3%,

67����

67���� 5 69�

1 69�

67����

71����

�71�����
3%�

67���� 5 69�

1 69�

71����

�71�����
71����

71����
/' 127 3%,
7287�����
(1'�����

71����
/' 127 3%2
7287�����
(1'�����

71����
/' 127 3%,
$1' 127 3%2
7287�����
(1'�����

0DQXDO 2SHUDWLRQ

([DPSOH �� &RQGLWLRQDO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ �ï�



��

�ï� ([DPSOH �� 8VLQJ $4V
7KLV H[DPSOH VKRZV KRZ WR XVH YDULRXV DFWLRQ TXDOLILHUV WR FRQWURO SURFHVVLQJ�

2SHUDWLRQ ,Q WKLV H[DPSOH� WKH SURJUDP FRQWUROV WKH VHTXHQFHG VWDUWLQJ DQG VWRSSLQJ RI
WKUHH FRQYH\RUV DV JUDLQ LV XQORDGHG IURP D VKLS DQG FDUULHG WR WZR VLORV�

3QHXPDWLF XQORDGHU

$1/

&RQYH\RU

&�

*UDLQ WUDQVSRUW VKLS

%XFNHW FRQYH\RU

&�

6LOR � 6LOR �

&RQYH\HU &�

/%
�

/%
�

�6*� �6*�

7KH IROORZLQJ RSHUDWLRQ LV SHUIRUPHG�

�� �� ���� �� *UDLQ W\SH $ LV ORDGHG LQWR VLOR �� DQG JUDLQ W\SH % LV ORDGHG LQWR VLOR ��
�� :KHQ WKH JUDLQ OHYHO UHDFKHV WKH XSSHU OLPLW� WKH ORDGLQJ VWRSV�

([DPSOH �� 8VLQJ $4V 6HFWLRQ �ï�



��

,�2 'HYLFHV ,�2 GHYLFHV DUH DOORFDWHG WR ,�2 ELWV DV VKRZQ EHORZ� , SUHIL[HV LQGLFDWH LQSXWV� 4
SUHIL[HV� RXWSXWV� �7KHVH SUHIL[HV DUH XVHG RQ&966GLVSOD\V�� 7KH V\PEROV DUH
XVHG LQ WKH SURJUDP WR LQGLFDWH WKH ELWV WKDW DUH FRQWUROOHG�

1DPH 6\PERO $OORFDWLRQ

6WDUW VZLWFK 3%6 ,������

*UDLQ W\SH $ VHWWLQJ VZLWFK &6$ ,������

*UDLQ W\SH % VHWWLQJ VZLWFK &6% ,������

8SSHU OLPLW� QR� � VLOR /%� ,������

8SSHU OLPLW� QR� � VLOR /%� ,������

5XQ FRQILUP VLJQDO� FRQYH\RU &� &�21 ,������

5XQ FRQILUP VLJQDO� FRQYH\RU &� &�21 ,������

5XQ FRQILUP VLJQDO� FRQYH\RU &� &�21 ,������

6OLGH JDWH 6*� RSHQ /6 /6�2 ,������

6OLGH JDWH 6*� FORVHG /6 /6�& ,������

6OLGH JDWH 6*� RSHQ /6 /6�2 ,������

6OLGH JDWH 6*� FORVHG /6 /6�& ,������

3QHXPDWLF XQORDGHU RSHUDWLRQ $1/ 4������

&RQYH\RU &� RSHUDWLRQ &� 4������

&RQYH\RU &� RSHUDWLRQ &� 4������

&RQYH\RU &� RSHUDWLRQ &� 4������

6OLGH JDWH 6*� RSHQ 6*�2 4������

6OLGH JDWH 6*� FORVHG 6*�& 4������

6OLGH JDWH 6*� RSHQ 6*�2 4������

6OLGH JDWH 6*� FORVHG 6*�& 4������

([DPSOH �� 8VLQJ $4V 6HFWLRQ �ï�
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7LPH &KDUW 2SHUDWLRQ WLPLQJ LV LOOXVWUDWHG EHORZ�

)RU *UDLQ 7\SH $

3%6

&6$

&6%

/%�

/%�

&��1

&��1

&��1

/6��

/6�&

/6��

/6�&

$1/

&�

&�

&�

6*��

6*�&

6*��

6*�&

� V � V � V � V � V

([DPSOH �� 8VLQJ $4V 6HFWLRQ �ï�
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6)& 3URJUDP 7KH IROORZLQJ SURJUDP VKRZV KRZ WKH DERYH RSHUDWLRQ FDQ EH SURJUDPPHG� $
WUDQVLWLRQ QXPEHU LV UHTXLUHG HYHQ ZKHQ D WUDQVLWLRQ LV GHILQHG DV D ELW� ,Q WKH
FKDUW� WKHVH WUDQVLWLRQV DUH HQFORVHG LQ SDUHQWKHVHV� 7KH DFWLRQ DQG WUDQVLWLRQ
SURJUDPV DUH VKRZQ DV PQHPRQLF OLVWV�

5 &�

71����

67����

/6���71�����

71����

67���� 3 $&����

5 6*�&

1 6*��

67����

/6���71�����

5 6*�&

1 6*��

67����

/6�&�71�����

5 6*��

1 6*�&

67����

/6�&�71�����

5 6*��

1 6*�&

67���� 6 &�

6� &�

6� &�

�����

�����

71����

0 $1/67����

71����

1 $&����67����

71�����71�����

67���� 5 &�

1 $&����

71����

67���� 5 &�

1 $&����

71����

67����

71����

67���� 5 6*��

1 6*�&

/6�&�71�����

71����

67����

/6�&�71�����

67����

5 6*��

1 6*�&

$&����
/' $OZD\V 21
&15����� 7����

7����
(1'�����

� 67���� ,QLWLDO VWHS

� 67���� 2SHQV VOLGH JDWH IRU JUDLQ W\SH $� 21

� 67���� &ORVHV VOLGH JDWH IRU RWKHU JUDLQ W\SH
�%�� 21

� 67���� 2SHQV VOLGH JDWH IRU JUDLQ W\SH %� 21

� 67���� &ORVHV VOLGH JDWH IRU RWKHU JUDLQ W\SH
�$�� 21

� 67���� 6WDUWV FRQYH\RUV &�� &�� DQG &� LQ
WKDW RUGHU�

� 67���� 6WDUWV XQORDGHU

� 67���� 6WRSV XQORDGHU DW XSSHU OLPLW OHYHO�
6HWV WLPHU 7���� �� V��

� 67���� 6WRSV FRQYH\RU &� ZKHQ WLPH LV XS IRU
WLPHU 7����� 6HWV WLPHU 7���� �� V��

� 67���� 6WRSV FRQYH\RU &� ZKHQ WLPH LV XS IRU
WLPHU 7����� 6HWV WLPHU 7���� �� V��

� 67���� 6WRSV FRQYH\RU &� ZKHQ WLPH LV XS IRU
WLPHU 7�����

� 67���� &ORVHV VOLGH JDWH 6*�� 21

� 67���� &ORVHV VOLGH JDWH 6*�� 21

$&����
/' $OZD\V 21
7,0 ���� �����
(1'�����

$&����
/' $OZD\V 21
7,0 ���� �����
(1'�����
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/' $OZD\V 21
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(1'�����
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/' 3%6
$1' &6$
$1' 127 /%�
7287�����
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/' &�21
$1' &�21
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7287�����
(1'�����

71����
/' 7����
$1' 127 &�21
7287�����
(1'�����

71����
/' &6$
$1' 127 &�21
7287�����
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/' 3%6
$1' &6%
$1' 127 /%�
7287�����
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71����
/' &6$
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$1' /%�
25 /'
7287�����
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(1'�����
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�ï� ([DPSOH �� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ
7KLV H[DPSOH VKRZV KRZ WR XVH SDUDOOHO SURFHVVLQJ�

2SHUDWLRQ ,Q WKLV H[DPSOH D PL[HU LV FRQWUROOHG�

5HJLVWHU

%ULFN %HOW GULYH PRWRU

)HHG EHOW

7UDQVLW GHWHFWRU

,QFOLQHG PL[HU

8SSHU OLPLW
VZLWFK

%L�GLUHFWLRQDO
LQFOLQH PRWRU

5RWDWRU PRWRU

/RZHU OLPLW
VZLWFK

$ %

9$ 9%

& 9&

07 7

1

3�

05

03
3�

D
E

]

G

7KH IROORZLQJ RSHUDWLRQ LV SHUIRUPHG�

�� �� ���� �� 5HJLVWHU &PHDVXUHV IOXLG $ WR SRLQW ´Dµ DQG IOXLG % IURPSRLQW ´Dµ WR SRLQW ´E�µ
DQG WKHQ WKH IOXLG LV SRXUHG LQWR PL[HU 1�

�� 7ZR EULFNV DUH GURSSHG LQWR PL[HU 1 IURP FRQYH\RU 7�

�� 0L[HU 1 LV WXUQHG IRU IL[HG WLPH W��

�� 0L[HU 1 LV LQFOLQHG DQG WKH FRPSRVLWH PDWHULDO LV SRXUHG RXW�

,�2 'HYLFHV ,�2 GHYLFHV DUH DOORFDWHG WR ,�2 ELWV DV VKRZQ EHORZ� , SUHIL[HV LQGLFDWH LQSXWV� 4
SUHIL[HV� RXWSXWV� �7KHVH SUHIL[HV DUH XVHG RQ&966GLVSOD\V�� 7KH V\PEROV DUH
XVHG LQ WKH SURJUDP WR LQGLFDWH WKH ELWV WKDW DUH FRQWUROOHG�

1DPH 6\PERO $OORFDWLRQ

6WDUW VZLWFK 3%6 ,������

%ULFN GHWHFWRU G ,������

0L[HU XSSHU OLPLW VZLWFK 3� ,������

0L[HU ORZHU OLPLW VZLWFK 3� ,������

9ROXPH GDWD :& ����

)OXLG $ RXWOHW YDOYH 9$ 4������

)OXLG % RXWOHW YDOYH 9% 4������

)OXLG RXWOHW YDOYH 9& 4������

&RQYH\RU PRWRU 07 4������

0L[HU URWDWRU PRWRU 05 4������

0L[HU LQFOLQH ULJKW 03� 4������

0L[HU LQFOLQH OHIW 03� 4������

([DPSOH �� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ �ï�
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7LPH &KDUW 2SHUDWLRQ WLPLQJ LV LOOXVWUDWHG EHORZ�

3%6

3�

3�

:&

9$

9%

9&

07

G

05

03�

03�

E

D

W�
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6)& 3URJUDPPLQJ 7KH IROORZLQJ SURJUDP VKRZV KRZ WKH DERYH RSHUDWLRQ FDQ EH SURJUDPPHG� $
WUDQVLWLRQ QXPEHU LV UHTXLUHG HYHQ ZKHQ D WUDQVLWLRQ LV GHILQHG DV D ELW� ,Q WKH
FKDUW� WKHVH WUDQVLWLRQV DUH HQFORVHG LQ SDUHQWKHVHV� 7KH DFWLRQ DQG WUDQVLWLRQ
SURJUDPV DUH VKRZQ DV PQHPRQLF OLVWV�

71����

67����

71����

67����

1 9$ 67����

G

67����

71����

67����

71����

67����

5 0767����

71����

67����

71����

67����

3�

67�����

67����

6 07

�71�����

1 9%

1 9& 67����

G

�71�����

/ 05W�

1 03�

�71�����

1 03�

3�
�71�����

71����
/' $OZD\V 21
&03����� :& D
$1' 127 � )ODJ
7287�����
(1'�����

� 67���� ,QLWLDO VWHS

� 67���� 2SHQV RXWOHW YDOYH IRU IOXLG $�

� 67���� 7XUQV FRQYH\RU PRWRU 21

� 67���� 2SHQV RXWOHW YDOYH IRU IOXLG % LI ZHLJKW
LV ´D�µ

� 67���� *RHV WR QH[W VWHS XSRQ EULFN GHWHFWLRQ�

� 67���� 2SHQV RXWOHW YDOYH IRU IOXLG & LI ZHLJKW
LV ´Eµ�

� 67���� *RHV WR QH[W VWHS ZKHQ EULFN GHWHFWLRQ
WXUQV 2))�

� 67���� 7XUQV FRQYH\RU 2)) XSRQ VHFRQG
EULFN GHWHFWLRQ�

� 67���� 0L[HV IRU W� WLPH ZKHQ ZHLJKW GDWD
JRHV WR � DQG EULFN GHWHFWLRQ WXUQV
2))�

� 67���� ,QFOLQHV PL[HU WR ULJKW ZKHQ PL[LQJ
VWRSV�

� 67���� 5HWXUQV PL[HU WR XSSHU OLPLW DIWHU LQ�
FOLQH UHDFKHV ORZHU OLPLW�

71����
/' 3%6
$1' 3�
7287�����
(1'�����

71����
/' 127 G
7287�����
(1'�����

71����
/' $OZD\V 21
&03����� :& �
$1'  )ODJ
$1' 127 G
7287�����
(1'�����

71����
/' $OZD\V 21
&03����� :& E
$1' 127 � )ODJ
7287�����
(1'�����

71����
/' 127 05
7287�����
(1'�����

$IWHU RSHUDWLRQ LV FRPSOHWHG IRU RQH F\FOH� LW UHWXUQV WR WKH VWDUW DQG LV UHSHDWHG�

([DPSOH �� 3DUDOOHO %UDQFKLQJ DQG -RLQLQJ 6HFWLRQ �ï�
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�ï� ([DPSOH �� /DGGHU YV 6)&
7KLV H[DPSOH VKRZV KRZ WR FRQYHUW D SURJUDP IURP ODGGHU GLDJUDP IRUP WR 6)&
IRUP� 7KH DSSOLFDWLRQ LV GHVFULEHG ILUVW� WKH SURJUDPV DQG FRQYHUVLRQ DUH JLYHQ
ODWHU�

6\VWHP 7KH SURJUDP VZLWFKHV EHWZHHQ WZR SURFHVVHV GHSHQGLQJ RQ WKH ZHLJKW RI WKH
SURGXFW� $IWHU EHLQJ PDUNHG DW WKH HQG� WKH SURGXFWV DUH PRYHG RQ WR WKH QH[W
SURFHVV�

6WRSSHU 6

6: 6�

6: $�

*XLGH

6: %�
6FDOH

&RQYH\RU 6

3URFHVV $

3URFHVV %

&RQYH\RU $

&RQYH\RU %

&RQYH\RU &

6WRSSHU '

6WRSSHU '

6: (

,QNHU

6: &�

6: &�

6: $�

6: '�

6: %�

3URFHVV �&�

,�2 'HYLFHV DQG ,�2 %LWV 7KH IROORZLQJ RXWOLQHV WKH RYHUDOO SURFHVV DQG WKH DOORFDWLRQ RI ,�2 ELWV�
7KH RYHUDOO SURFHVV LV VWDUWHG ZKHQ LQSXW ELW ������ WXUQV 21�
6FDOH

&RQYH\RU 6 LV VWDUWHG� VWRSSHU 6 LV ORZHUHG� DQG WKH SURGXFW LV VWRSSHG DW D
IL[HG SRVLWLRQ�
7KH SURGXFW LV ZHLJKHG�
&RQYH\RU 6 LV VWDUWHG� �RXWSXW ELW �������
6WRSSHU 6 LV ORZHUHG� �RXWSXW ELW �������
6WRSSHU 6 LV UDLVHG� �RXWSXW ELW �������
6WRSSHU 6 UHDFKHV WKH XSSHU OLPLW 6: 6�� �LQSXW ELW �������
7KH SURGXFW LV ZHLJKHG� �RXWSXW ELW ������
7KH ZHLJKLQJ UHVXOW LV RXWSXW LQ JUDPV� �LQSXW ZRUG �����

*XLGH
7KH ZHLJKLQJ UHVXOW LV UHFHLYHG DQG WKH SURGXFWV VKXQWHG WR FRQYH\RU $ RU
FRQYH\RU %�
*XLGH PRYHG WR FRQYH\RU $ �RXWSXW ELW �������
RU JXLGH PRYHG WR FRQYH\RU % �RXWSXW ELW �������
&RQYH\RU $ VWDUWHG �RXWSXW ELW �������
RU FRQYH\RU % VWDUWHG �RXWSXW ELW �������

6: $�
'HWHFWV ZKHQ SURGXFW SDVVHV� �LQSXW ELW �������

6: %�
'HWHFWV ZKHQ SURGXFW SDVVHV� �LQSXW ELW �������

6: $�
'HWHFWV ZKHQ SURGXFW SDVVHV� �LQSXW ELW �������

6: %�
'HWHFWV ZKHQ SURGXFW SDVVHV� �LQSXW ELW �������

,QNHU
&RQYH\RU & LV VWDUWHG� VWRSSHU ' LV ORZHUHG� DQG WKH SURGXFW LV VWRSSHG DW D
IL[HG SRVLWLRQ�

([DPSOH �� /DGGHU YV 6)& 6HFWLRQ �ï�
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7KH SURGXFW LV PDUNHG�
&RQYH\RU & LV VWDUWHG� �RXWSXW ELW �������
6WRSSHU ' LV ORZHUHG� �RXWSXW ELW �������
6WRSSHU ' LV UDLVHG� �RXWSXW ELW �������
6OLGH PRYHG GRZQ �RXWSXW ELW �������
6OLGH PRYHG XS �RXWSXW ELW �������

6: &�
'HWHFWV XSSHU OLPLW RI LQNHU VOLGH� �LQSXW ELW �������

6: &�
'HWHFWV ORZHU OLPLW RI LQNHU VOLGH� �LQSXW ELW �������
6WRSSHU ' UHDFKHV XSSHU OLPLW 6: '�� �LQSXW ELW �������

6: (
'HWHFWV ZKHQ SURGXFW SDVVHV� �LQSXW ELW �������

2SHUDWLRQ 7KH IROORZLQJ RSHUDWLRQ LV SHUIRUPHG�

�� �� ���� �� :KHQ LQSXW ELW ������ WXUQV 21� FRQYH\RU 6 LV VWDUWHG DQG VWRSSHU 6 LV ORZ�
HUHG�

�� &RQYH\RU 6 LV UXQ IRU � VHFRQGV� DQG WKH SURGXFW LV PRYHG WR WKH SRVLWLRQ RI
VWRSSHU 6�

�� 7KH VFDOH LV VWDUWHG DQG WKH SURGXFW LV ZHLJKHG �ZLWK WKH UHVXOWV LQSXW WR
ZRUG ������ DQG FRPSDUHG WR D VWDQGDUG RI ��� J�

�� ,I WKH ZHLJKW LV ��� J RU PRUH� WKH SURGXFW LV PRYHG WR SURFHVV $� �&RQYH\RU
$ LV VWDUWHG�� ,I WKHZHLJKW LV OHVV WKDQ ��� J� WKH SURGXFW LVPRYHG WR SURFHVV
%� �&RQYH\RU % LV VWDUWHG��

�� :KHQ HLWKHU 6:$�RU6:%� WXUQV21� FRQYH\RU & LV VWDUWHG DQG VWRSSHU'
LV ORZHUHG�

�� &RQYH\RU & LV UXQ IRU � VHFRQGV� DQG WKH SURGXFW LV PRYHG WR WKH SRVLWLRQ RI
VWRSSHU '�

�� 7KH LQNHU LV RSHUDWHG DQG WKH SURGXFW LV PDUNHG�
�� :KHQ WKH PDUNLQJ LV FRPSOHWH� FRQYH\RU & LV UHVWDUWHG DQG WKH SURGXFW LV

FDUULHG RII�

3URJUDP &RQYHUVLRQ 7KLV DSSOLFDWLRQ LV ZULWWHQ LQ WKH IRUP RI D ODGGHU GLDJUDP VWDUWLQJ RQ WKH IROORZLQJ
SDJH� DQG LQ WKH IRUP RI DQ 6)& SURJUDP RQ SDJHV DIWHU WKH ODGGHU GLDJUDP�:H
KDYH ZULWWHQ WKH VDPH DSSOLFDWLRQ ERWK DV D ODGGHU SURJUDP DQG DV DQ 6)& SUR�
JUDP� DQG ZH ZLOO FRPSDUH WKH IHDWXUHV RI HDFK�
)LUVW RI DOO� LW LV QRW HDV\ WR XQGHUVWDQG WKH VHTXHQFH RI SURFHVVHV LQ D SURJUDP
E\ ORRNLQJ DW D ODGGHU GLDJUDP� 7KH ODUJHU D SURJUDP JHWV� WKH PRUH PXWXDOO\
H[FOXVLYH FRQGLWLRQV� VXFK DV LQWHUORFNV� QHHG WR EH SURJUDPPHG� DQG WKH PRUH
FRPSOLFDWHG SURJUDPPLQJ EHFRPHV� ,Q DGGLWLRQ� ZKHQ LW FRPHV WR PRQLWRULQJ
DQG PDLQWHQDQFH� LW LV GLIILFXOW WR UHFRJQL]H WKH FRQGLWLRQV IRU VHTXHQWLDO SUR�
FHVVHV PHUHO\ E\ ORRNLQJ DW D SURJUDP OLVW�
$Q 6)& SURJUDP� RQ WKH RWKHU KDQG� VKRZV WKH IORZ RI SURFHVVHV MXVW DV WKH\
DUH� PDNLQJ LW TXLWH VLPSOH WR SURJUDP VHTXHQWLDO RSHUDWLRQV� )XUWKHUPRUH� HDFK
SURFHVV LQ DQ 6)& SURJUDP VWDQGV LQGHSHQGHQWO\� HQDEOLQJ SURJUDPPLQJ ZLWK�
RXW WKH QHHG IRU VHWWLQJ FRPSOLFDWHG PXWXDOO\ H[FOXVLYH FRQGLWLRQV� $QG ZKHQ LW
FRPHV WRPRQLWRULQJ DQGPDLQWHQDQFH� \RX FDQ IROORZ WKH IORZRI SURFHVVHV VLP�
SO\ E\PRQLWRULQJ WKH DFWLYH VWDWXV RI WKH VWHSV� 'HEXJJLQJ LV DOVR HDV\� EHFDXVH
WKH SURJUDP LV EURNHQ GRZQ LQWR GLVFUHWH SURFHVVHV WKDW KDYH OLWWOH LQIOXHQFH RQ
HDFK RWKHU� ,W LV WKXV D UHODWLYHO\ VLPSOH PDWWHU WR LVRODWH DQG FRUUHFW WKH SUREOHP
DUHD�
6)& SURJUDPV DUH EHWWHU VXLWHG WR WKH RYHUDOO FRQWURO RI SURFHVVHV WKDQ WR WKH
SUHFLVH FRQWURO RI LQGLYLGXDO RSHUDWLRQV ZKHUH� IRU H[DPSOH� FRQGLWLRQV DUH

([DPSOH �� /DGGHU YV 6)& 6HFWLRQ �ï�
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DSSOLHG WR HDFK LQSXW DQG RXWSXW� /DGGHU GLDJUDPV� RQ WKH RWKHU KDQG� DUH EDVHG
RQ UHOD\ FLUFXLWV DQG DUH WKXV LGHDO IRU GHWDLOHG FRQWURO� 7R UHDOL]H WKH EHQHILWV RI
ERWKPHWKRGV� \RX FDQ SURJUDP WKH RYHUDOO IUDPHZRUN RI SURFHVVHVZLWK DQ6)&
SURJUDP� DQG FRQWURO WKH GHWDLOV ZLWKLQ HDFK SURFHVV ZLWK ODGGHU GLDJUDP SUR�
JUDPV�

/DGGHU 'LDJUDP 3URJUDP
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7,0 ���� �����

7,0 ���� �����

�����
&03 ���� �����

$������
��

6WDUW

3URFHVV $

3URFHVV $

&RQYH\RU 6 VWDUWHG�

6WRSSHU 6 ORZHUHG�

&RQYH\RU 6 RSHUDWLQJ WLPH �� V� VHW�

:HLJKLQJ WLPH �� V� VHW�

:HLJKLQJ

6WRSSHU 6 UDLVHG�

)ODJ IRU SURFHVV $

)ODJ IRU SURFHVV %

6KLIW WR FRQYH\RU $

&RQYH\RU $ VWDUWHG�

6KLIW WR FRQYH\RU %

&RQYH\RU % VWDUWHG�

&RQWLQXHG RQ QH[W SDJH�
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7,0 ���� �����

)ODJ IRU SURFHVV &

&RQWLQXHG IURP SUHYLRXV SDJH

7,0 ���� �����

7,0 ���� �����

�����
(1'

&RQYH\RU & VWDUWHG�

6WRSSHU ' ORZHUHG�

&RQYH\RU & RSHUDWLQJ WLPH �� V� VHW�

,QNHU ORZHUHG�

6WRSSHU ' UDLVHG�

,QNHU UDLVHG�

)RU RUGHU FKHFN �� V�

&RQYH\RU & RSHUDWLQJ WLPH �� V�
VHW IRU DIWHU SURGXFW SDVVHV�
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6)& 3URJUDP 7KH VDPH DSSOLFDWLRQ LV VKRZQ KHUH DV DQ 6)& SURJUDP� IROORZLQJ WKH DFWXDO
IORZ RI SURFHVVHV�

67����

67���� 1 $&����

67���� 1 ������

1 ������

' ����� $&����

67���� 1 $&����

67���� 1 $&����

1 $&����

7����

67���� 1 $&����

7����
�71�����

67����

�71�����

67���� 1 $&����

71����

67���� 1 $&����

������ ��6WDUW��
�71�����

7����
�71�����

6WRSSHU 6 UDLVHG�

:HLJKW PHDVXUHG�

:HLJKW GHWHUPLQHG�

3URGXFW FRQYH\HG�

������ �)ODJ IRU SURFHVV $�
�71�����

6WRSSHU 6 UDLVHG�

3URFHVV &

3URGXFW FDUULHG RXW�

������ �3URGXFW SDVVHV��
�71�����

3URGXFW FRQYH\HG�

3URFHVV $

������ �)ODJ IRU SURFHVV %�
�71�����

������ �3URGXFW SDVVHV��
�71�����

3URFHVV %

7KH QXPEHU LQ WKH SDUHQWKHVHV LV WKH WUDQVLWLRQ QXPEHU IRU HDFK ELW XVHG WR GH�
ILQH D WUDQVLWLRQ�
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7,0 ���� �����
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�����
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$������
��

�����
(1'

�$OZD\V 21�

�����
(1'

�$OZD\V 21�

�����
(1'

$&����

&RQYH\RU 6 VWDUWHG�

$&����

$&����

3URFHVV $

$&����

3URFHVV %

6WRSSHU 6 ORZHUHG�

� V FRXQWHG�

)ODJ IRU SURFHVV $

)ODJ IRU SURFHVV %

6KLIW WR FRQYH\RU $

&RQYH\RU 6 VWDUWHG�

&RQYH\RU $ VWDUWHG�

6KLIW WR FRQYH\RU %

&RQYH\RU 6 VWDUWHG�

&RQYH\RU % VWDUWHG�

$������
��

([DPSOH �� /DGGHU YV 6)& 6HFWLRQ �ï�



��

����
��

$���
��

����
��

����
��

����
��

$���
��

����
��

����
��

����
��

����
��

$���
��

����
��

����
��

����
��

$���
��

����
��

����
��

����
��

����
��

����
��

����
��

����
��

����
��

����
�� � ����

7287

�$OZD\V 21�

�����
(1'

7,0 ���� �����

�����
(1'

�����
(1'

�$OZD\V 21�

�����
(1'

7,0 ���� �����

�����
(1'

$&����

&RQYH\RU & VWDUWHG�

$&����

$&����

$&����

6WRSSHU ' ORZHUHG�

� V FRXQWHG�

6WRSSHU ' UDLVHG�

,QNHU ORZHUHG�

,QNHU UDLVHG�

&RQYH\RU & VWDUWHG�

� V FRXQWHG DIWHU SURGXFW SDVVHV�

71����
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*ORVVDU\

DGGUHVV $ QXPEHU XVHG WR LGHQWLI\ WKH ORFDWLRQ RI GDWD RU SURJUDPPLQJ LQVWUXFWLRQV LQ
PHPRU\ RU WR LGHQWLI\ WKH ORFDWLRQ RI D QHWZRUN RU D XQLW LQ D QHWZRUN�

DGYDQFHG LQVWUXFWLRQ $Q LQVWUXFWLRQ LQSXW ZLWK D IXQFWLRQ FRGH WKDW KDQGOHV GDWD SURFHVVLQJ RSHUD�
WLRQV ZLWKLQ ODGGHU GLDJUDPV� DV RSSRVHG WR D EDVLF LQVWUXFWLRQ� ZKLFK PDNHV XS
WKH IXQGDPHQWDO SRUWLRQ RI D ODGGHU GLDJUDP�

$*) $OO�JODVV RSWLFDO ILEHU FDEOH� DOVR NQRZQ DV FU\VWDO RSWLFDO ILEHU FDEOH�

DOORFDWLRQ 7KH SURFHVV E\ZKLFK WKH3&DVVLJQV FHUWDLQ ELWV RUZRUGV LQPHPRU\ IRU YDULRXV
IXQFWLRQV� 7KLV LQFOXGHV SDLULQJ ,�2 ELWV WR ,�2 SRLQWV RQ 8QLWV�

DQDORJ 6RPHWKLQJ WKDW UHSUHVHQWV RU FDQ SURFHVV D FRQWLQXRXV UDQJH RI YDOXHV DV RS�
SRVHG WR YDOXHV WKDW FDQ EH UHSUHVHQWHG LQ GLVWLQFW LQFUHPHQWV� 6RPHWKLQJ WKDW
UHSUHVHQWV RU FDQ SURFHVV YDOXHV UHSUHVHQWHG LQ GLVWLQFW LQFUHPHQWV LV FDOOHG
GLJLWDO�

$QDORJ ,�2 8QLW ,�2 8QLWV WKDW FRQYHUW ,�2 EHWZHHQ DQDORJ DQG GLJLWDO YDOXHV� $Q $QDORJ ,QSXW
,QSXW FRQYHUWV DQ DQDORJ LQSXW WR D GLJLWDO YDOXH IRU SURFHVVLQJ E\ WKH 3&� $Q
$QDORJ 2XWSXW 8QLW FRQYHUWV D GLJLWDO YDOXH WR DQ DQDORJ RXWSXW�

$1' $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI DQG RQO\ LI ERWK SUHPLVHV DUH WUXH�
,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\ 21�2)) VWDWHV RI ELWV
RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGLWLRQV�

$3) $Q DFURQ\P IRU DOO�SODVWLF RSWLFDO ILEHU FDEOH�

DUHD 6HH GDWD DUHD DQG PHPRU\ DUHD�

DUHD SUHIL[ $ RQH RU WZR OHWWHU SUHIL[ XVHG WR LGHQWLI\ D PHPRU\ DUHD LQ WKH 3&� $OO PHPRU\
DUHDV H[FHSW WKH &,2 DUHD UHTXLUH SUHIL[HV WR LGHQWLI\ DGGUHVVHV LQ WKHP�

$6&,, 6KRUW IRU $PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ ,QWHUFKDQJH� $6&,, LV XVHG WR
FRGH FKDUDFWHUV IRU RXWSXW WR SULQWHUV DQG RWKHU H[WHUQDO GHYLFHV�

DV\QFKURQRXV H[HFXWLRQ ([HFXWLRQ RI SURJUDPV DQG VHUYLFLQJ RSHUDWLRQV LQ ZKLFK SURJUDP H[HFXWLRQ
DQG VHUYLFLQJ DUH QRW V\QFKURQL]HG ZLWK HDFK RWKHU�

$X[LOLDU\ $UHD $ 3& GDWD DUHD DOORFDWHG WR IODJV DQG FRQWURO ELWV�

DX[LOLDU\ ELW $ ELW LQ WKH $X[LOLDU\ $UHD�

%DFNSODQH $ EDVH WR ZKLFK 8QLWV DUH PRXQWHG WR IRUP D 5DFN� %DFNSODQHV SURYLGH D VHULHV
RI FRQQHFWRUV IRU WKHVH 8QLWV DORQJ ZLWK EXVHV WR FRQQHFW WKHP WR WKH &38 DQG
RWKHU 8QLWV DQG ZLULQJ WR FRQQHFW WKHP WR WKH 3RZHU 6XSSO\ 8QLW� %DFNSODQHV
DOVR SURYLGH FRQQHFWRUV XVHG WR FRQQHFW WKHP WR RWKHU %DFNSODQHV�

EDFN�XS $ FRS\ PDGH RI H[LVWLQJ GDWD WR HQVXUH WKDW WKH GDWD ZLOO QRW EH ORVW HYHQ LI WKH
RULJLQDO GDWD LV FRUUXSWHG RU HUDVHG�

%$6,& $ FRPPRQ SURJUDPPLQJ ODQJXDJH� %$6,& 8QLWV DUH SURJUDPPHG LQ %$6,&�

EDVLF LQVWUXFWLRQ $ IXQGDPHQWDO LQVWUXFWLRQ XVHG LQ D ODGGHU GLDJUDP� 6HH DGYDQFHG LQVWUXFWLRQ�
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%$6,& 8QLW $ &38 %XV 8QLW XVHG WR UXQ SURJUDPV LQ %$6,&�

EDXG UDWH 7KH GDWD WUDQVPLVVLRQ VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHPPHDVXUHG LQ ELWV
SHU VHFRQG�

%&' 6KRUW IRU ELQDU\�FRGHG GHFLPDO�

ELQDU\ $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ �·V DQG �·V� (DFK JURXS RI IRXU ELQDU\ ELWV LV HTXLYDOHQW WR RQH
KH[DGHFLPDO GLJLW� %LQDU\ GDWD LQ PHPRU\ LV WKXV RIWHQ H[SUHVVHG LQ KH[DGHFL�
PDO IRU FRQYHQLHQFH�

ELQDU\�FRGHG GHFLPDO $ V\VWHP XVHG WR UHSUHVHQW QXPEHUV VR WKDW HYHU\ IRXU ELQDU\ ELWV LV QXPHULFDOO\
HTXLYDOHQW WR RQH GHFLPDO GLJLW�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $ ELW
KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV 21
DQG2))� $ ELW UHSUHVHQWV RQH ELQDU\ GLJLW� 6RPH ELWV DW SDUWLFXODU DGGUHVVHV DUH
DOORFDWHG WR VSHFLDO SXUSRVHV� VXFK DV KROGLQJ WKH VWDWXV RI LQSXW IURP H[WHUQDO
GHYLFHV� ZKLOH RWKHU ELWV DUH DYDLODEOH IRU JHQHUDO XVH LQ SURJUDPPLQJ�

ELW DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ELW RI GDWD LV VWRUHG� $ ELW DGGUHVV VSHFLILHV WKH
GDWD DUHD DQG ZRUG WKDW LV EHLQJ DGGUHVVHG DV ZHOO DV WKH QXPEHU RI WKH ELW ZLWK�
LQ WKH ZRUG�

EUDQFK OLQH $ FRPPXQLFDWLRQV OLQH OHDGLQJ IURP D /LQN $GDSWHU WR DQ\ /LQN 8QLW QRW GHVLJ�
QDWHG DV D WHUPLQDWRU LQ D /LQN 6\VWHP� 6HH PDLQ OLQH�

EXIIHU $ WHPSRUDU\ VWRUDJH VSDFH IRU GDWD LQ D FRPSXWHUL]HG GHYLFH�

EXLOGLQJ�EORFN 3& $ 3& WKDW LV FRQVWUXFWHG IURP LQGLYLGXDO FRPSRQHQWV� RU ´EXLOGLQJ EORFNV�µ :LWK
EXLOGLQJ�EORFN 3&V� WKHUH LV QR RQH 8QLW WKDW LV LQGHSHQGHQWO\ LGHQWLILDEOH DV D
3&� 7KH 3& LV UDWKHU D IXQFWLRQDO DVVHPEO\ RI 8QLWV�

EXV $ FRPPXQLFDWLRQV SDWK XVHG WR SDVV GDWD EHWZHHQ DQ\ RI WKH 8QLWV FRQQHFWHG
WR LW�

EXV OLQN $ GDWD OLQN WKDW SDVVHG GDWD EHWZHHQ WZR 8QLWV DFURVV D EXV�

E\WH $ XQLW RI GDWD HTXLYDOHQW WR � ELWV� L�H�� KDOI D ZRUG�

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

FKDQQHO 6HH ZRUG�

FKDUDFWHU FRGH $ QXPHULF �XVXDOO\ ELQDU\� FRGH XVHG WR UHSUHVHQW DQ DOSKDQXPHULF FKDUDFWHU�

FKHFNVXP $ VXP WUDQVPLWWHG ZLWK D GDWD SDFN LQ FRPPXQLFDWLRQV� 7KH FKHFNVXP FDQ EH
UHFDOFXODWHG IURP WKH UHFHLYHG GDWD WR FRQILUP WKDW WKH GDWD LQ WKH WUDQVPLVVLRQ
KDV QRW EHHQ FRUUXSWHG�

&,2 $UHD $ PHPRU\ DUHD XVHG WR FRQWURO ,�2 DQG WR VWRUH DQG PDQLSXODWH GDWD� &,2 $UHD
DGGUHVVHV GR QRW UHTXLUH SUHIL[HV�

FRPPXQLFDWLRQV FDEOH &DEOH XVHG WR WUDQVIHU GDWD EHWZHHQ FRPSRQHQWV RI D FRQWURO V\VWHP DQG FRQ�
IRUPLQJ WR WKH 56����& RU 56���� VWDQGDUGV�
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FRQVWDQW $Q LQSXW IRU DQ RSHUDQG LQ ZKLFK WKH DFWXDO QXPHULF YDOXH LV VSHFLILHG� &RQVWDQWV
FDQ EH LQSXW IRU FHUWDLQ RSHUDQGV LQ SODFH RI PHPRU\ DUHD DGGUHVVHV� 6RPH RS�
HUDQGV PXVW EH LQSXW DV FRQVWDQWV�

FRQWURO ELW $ ELW LQ D PHPRU\ DUHD WKDW LV VHW HLWKHU WKURXJK WKH SURJUDP RU YLD D 3URJUDP�
PLQJ 'HYLFH WR DFKLHYH D VSHFLILF SXUSRVH� H�J�� D 5HVWDUW %LW LV WXUQHG 21 DQG
2)) WR UHVWDUW D 8QLW�

FRQWURO VLJQDO $ VLJQDO VHQW IURP WKH 3& WR HIIHFW WKH RSHUDWLRQ RI WKH FRQWUROOHG V\VWHP�

&RQWURO 6\VWHP $OO RI WKH KDUGZDUH DQG VRIWZDUH FRPSRQHQWV XVHG WR FRQWURO RWKHU GHYLFHV� $
&RQWURO 6\VWHP LQFOXGHV WKH 3& 6\VWHP� WKH 3& SURJUDPV� DQG DOO ,�2 GHYLFHV
WKDW DUH XVHG WR FRQWURO RU REWDLQ IHHGEDFN IURP WKH FRQWUROOHG V\VWHP�

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

&RQYHUWLQJ /LQN $GDSWHU $ /LQN $GDSWHU XVHG WR FRQYHUW EHWZHHQ GLIIHUHQW W\SHV RI RSWLFDO ILEHU FDEOH� GLI�
IHUHQW W\SHV RI ZLUH FDEOH� RU EHWZHHQ RSWLFDO ILEHU FDEOH DQG ZLUH FDEOH� 6XFK
FRQYHUVLRQ LV QHFHVVDU\ WR FRQQHFW 8QLWV WKDW XVH GLIIHUHQW IRUPV RI FRPPXQLFD�
WLRQ�

&38 6HH FHQWUDO SURFHVVLQJ XQLW�

&38 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH D &38 5DFN�

&38 %XV 8QLW $ VSHFLDO 8QLW XVHG ZLWK &9�VHULHV 3&V WKDW PRXQWV WR WKH &38 EXV� 7KLV FRQ�
QHFWLRQ WR WKH &38 EXV HQDEOHV VSHFLDO GDWD OLQNV� GDWD WUDQVIHUV� DQG SURFHVV�
LQJ�

&38 5DFN 7KHPDLQ5DFN LQ D EXLOGLQJ�EORFN3&� WKH&385DFN FRQWDLQV WKH&38� D3RZHU
6XSSO\� DQG RWKHU 8QLWV� 7KH &38 5DFN� DORQJ ZLWK WKH ([SDQVLRQ &38 5DFN�
SURYLGHV ERWK DQ ,�2 EXV DQG D &38 EXV�

FU\VWDO RSWLFDO ILEHU FDEOH 6HH $*)�

&�VHULHV 3& $Q\ RI WKH IROORZLQJ 3&V�&����+� &����+�&���� &���+�&��+�&��+�&��+�
&��.� &��3� &��.� &��3� &��.� &��3� &��.� &��3� &���� RU &���

&9 6XSSRUW 6RIWZDUH $ SURJUDPPLQJ SDFNDJH UXQ RQ DQ ,%0 3&�$7 RU FRPSDWLEOH WR VHUYH DV D 3UR�
JUDPPLQJ 'HYLFH IRU &9�VHULHV 3&V�

&9�VHULHV 3& $Q\ RI WKH IROORZLQJ 3&V� &9���� &9����� &9����� RU &90�

&966 6HH &9 6XSSRUW 6RIWZDUH�

F\FOH 2QH XQLW RI SURFHVVLQJ SHUIRUPHG E\ WKH &38� LQFOXGLQJ 6)&�ODGGHU SURJUDP
H[HFXWLRQ� SHULSKHUDO VHUYLFLQJ� ,�2 UHIUHVKLQJ� HWF� 7KH F\FOH LV FDOOHG WKH VFDQ
ZLWK &�VHULHV 3&V�

F\FOH WLPH 7KH WLPH UHTXLUHG WR FRPSOHWH RQH F\FOH RI &38 SURFHVVLQJ�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�

GDWD OLQN $Q DXWRPDWLF GDWD WUDQVPLVVLRQ RSHUDWLRQ WKDW DOORZV 3&V RU 8QLWV ZLWKLQ 3& WR
SDVV GDWD EDFN DQG IRUWK YLD FRPPRQ GDWD DUHDV�

GDWD UHJLVWHU $ VWRUDJH ORFDWLRQ LQPHPRU\ XVHG WR KROG GDWD� ,Q &9�VHULHV3&V� GDWD UHJLVWHUV
DUH XVHG ZLWK RU ZLWKRXW LQGH[ UHJLVWHUV WR KROG GDWD XVHG LQ LQGLUHFW DGGUHVVLQJ�
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GDWD WUDQVIHU 0RYLQJ GDWD IURP RQHPHPRU\ ORFDWLRQ WR DQRWKHU� HLWKHU ZLWKLQ WKH VDPH GHYLFH
RU EHWZHHQ GLIIHUHQW GHYLFHV FRQQHFWHG YLD D FRPPXQLFDWLRQV OLQH RU QHWZRUN�

GHEXJ $ SURFHVV E\ ZKLFK D GUDIW SURJUDP LV FRUUHFWHG XQWLO LW RSHUDWHV DV LQWHQGHG�
'HEXJJLQJ LQFOXGHV ERWK WKH UHPRYDO RI V\QWD[ HUURUV� DV ZHOO DV WKH ILQH�WXQLQJ
RI WLPLQJ DQG FRRUGLQDWLRQ RI FRQWURO RSHUDWLRQV�

GHFLPDO $ QXPEHU V\VWHPZKHUH QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO GDWD
LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� IRXU ELQDU\ ELWV DUH RIWHQ XVHG WR UHSUHVHQW
RQH GHFLPDO GLJLW� YLD D V\VWHP FDOOHG ELQDU\�FRGHG GHFLPDO�

GHFUHPHQW 'HFUHDVLQJ D QXPHULF YDOXH� XVXDOO\ E\ ��

GHIDXOW $ YDOXH DXWRPDWLFDOO\ VHW E\ WKH 3& ZKHQ WKH XVHU GRHV QRW VSHFLILFDOO\ VHW
DQRWKHU YDOXH�0DQ\ GHYLFHVZLOO DVVXPH VXFK GHIDXOW FRQGLWLRQV XSRQ WKH DSSOL�
FDWLRQ RI SRZHU�

GHVWLQDWLRQ 7KH ORFDWLRQ ZKHUH DQ LQVWUXFWLRQ SODFHV WKH GDWD RQ ZKLFK LW LV RSHUDWLQJ� DV RS�
SRVHG WR WKH ORFDWLRQ IURPZKLFK GDWD LV WDNHQ IRU XVH LQ WKH LQVWUXFWLRQ� 7KH ORFD�
WLRQ IURP ZKLFK GDWD LV WDNHQ LV FDOOHG WKH VRXUFH�

GLJLW $ XQLW RI VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI IRXU ELWV�

',1 WUDFN $ UDLO GHVLJQHG WR ILW LQWR JURRYHV RQ YDULRXV GHYLFHV WR DOORZ WKH GHYLFHV WR EH
TXLFNO\ DQG HDVLO\ PRXQWHG WR LW�

',3 VZLWFK 'XDO LQ�OLQH SDFNDJH VZLWFK� DQ DUUD\ RI SLQV LQ D VLJQDO SDFNDJH WKDW LV PRXQWHG
WR D FLUFXLW ERDUG DQG LV XVHG WR VHW RSHUDWLQJ SDUDPHWHUV�

GLVWULEXWHG FRQWURO $DXWRPDWLRQ FRQFHSW LQ ZKLFK FRQWURO RI HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP LV
ORFDWHG QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� L�H�� FRQWURO LV GHFHQWUDOL]HG
DQG ¶GLVWULEXWHG· RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV D FRQFHSW EDVLF WR 3&
6\VWHPV�

'0 $UHD $ GDWD DUHD XVHG WR KROG RQO\ ZRUG GDWD� :RUGV LQ WKH '0 DUHD FDQQRW EH DF�
FHVVHG ELW E\ ELW�

'0 ZRUG $ ZRUG LQ WKH '0 $UHD�

GRZQORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D KLJKHU�OHYHO RU KRVW FRP�
SXWHU WR D ORZHU�OHYHO RU VODYH FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFH LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

'XPP\ ,�2 8QLW $Q ,�28QLW WKDW KDV QR IXQFWLRQDO FDSDELOLWLHV EXW WKDW FDQ EHPRXQWHG WR D VORW RQ
D 5DFN VR WKDW ZRUGV FDQ EH DOORFDWHG WR WKDW VORW� 'XPP\ ,�2 8QLWV FDQ EH XVHG
WR DYRLG FKDQJLQJ RSHUDQG DGGUHVVHV LQ SURJUDPV E\ UHVHUYLQJ ZRUGV IRU D VORW
IRU IXWXUH XVH RU E\ ILOOLQJ D VORW YDFDWHG E\ D 8QLW WR ZKLFK ZRUGV KDYH DOUHDG\
EHHQ DOORFDWHG�

((3520 (OHFWULFDOO\ HUDVDEOH SURJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQ ZKLFK
VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV DFFRPSOLVKHG XVLQJ D
VSHFLDO FRQWURO OHDG FRQQHFWHG WR WKH ((3520 FKLS DQG FDQ EH GRQH ZLWKRXW
KDYLQJ WR UHPRYH WKH ((3520 FKLS IURP WKH GHYLFH LQ ZKLFK LW LV PRXQWHG�

HOHFWULFDO QRLVH 5DQGRPYDULDWLRQV RI RQH RUPRUH HOHFWULFDO FKDUDFWHULVWLFV VXFK DV YROWDJH� FXU�
UHQW� DQG GDWD� ZKLFK PLJKW LQWHUIHUH ZLWK WKH QRUPDO RSHUDWLRQ RI D GHYLFH�

(0 $UHD ([WHQGHG 'DWD 0HPRU\ $UHD� DQ DUHD WKDW FDQ EH RSWLRQDOO\ DGGHG WR FHUWDLQ
3&V WR HQDEOH JUHDWHU GDWD VWRUDJH� )XQFWLRQDOO\� WKH (0 $UHD RSHUDWHV OLNH WKH
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'0 $UHD� $UHD DGGUHVVHV DUH SUHIL[HV ZLWK ( DQG RQO\ ZRUGV FDQ EH DFFHVVHG�
7KH (0 $UHD LV VHSDUDWHG LQWR PXOWLSOH EDQNV�

(0 FDUG $ FDUG PRXQWHG LQVLGH FHUWDLQ 3&V WR DGGHG DQ (0 $UHD�

(3520 (UDVDEOH SURJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQ ZKLFK VWRUHG GDWD
FDQ EH HUDVHG� E\ XOWUDYLROHW OLJKW RU RWKHU PHDQV� DQG UHSURJUDPPHG�

HUURU FRGH $ QXPHULF FRGH JHQHUDWHG WR LQGLFDWH WKDW DQ HUURU H[LVWV� DQG VRPHWKLQJ DERXW
WKH QDWXUH RI WKH HUURU� 6RPH HUURU FRGHV DUH JHQHUDWHG E\ WKH V\VWHP� RWKHUV
DUH GHILQHG LQ WKH SURJUDP E\ WKH RSHUDWRU�

HYHQW SURFHVVLQJ 3URFHVVLQJ WKDW LV SHUIRUPHG LQ UHVSRQVH WR DQ HYHQW� H�J�� DQ LQWHUUXSW VLJQDO�

([SDQVLRQ &38 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH DQ ([SDQVLRQ &38 5DFN�

([SDQVLRQ &38 5DFN $5DFN FRQQHFWHG WR WKH&385DFN WR LQFUHDVH WKH YLUWXDO VL]H RI WKH &385DFN�
8QLWV WKDW PD\ EH PRXQWHG WR WKH &38 %DFNSODQH PD\ DOVR EH PRXQWHG WR WKH
([SDQVLRQ &38 %DFNSODQH�

([SDQVLRQ 'DWD 0HPRU\ 8QLW $ FDUG PRXQWHG LQVLGH FHUWDLQ 3&V WR DGGHG DQ (0 $UHD�

([SDQVLRQ ,�2 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH DQ ([SDQVLRQ ,�2 5DFN�

([SDQVLRQ ,�2 5DFN $ 5DFN XVHG WR LQFUHDVH WKH ,�2 FDSDFLW\ RI D 3&� ,Q &9�6HULHV 3&� HLWKHU RQH
([SDQVLRQ ,�2 5DFN FDQ EH FRQQHFWHG GLUHFWO\ WR WKH &38 RU ([SDQVLRQ &38
5DFN RU PXOWLSOH ([SDQVLRQ ,�25DFNV FDQ EH FRQQHFWHG E\ XVLQJ DQ ,�2&RQWURO
DQG ,�2 ,QWHUIDFH 8QLWV�

)$ )DFWRU\ DXWRPDWLRQ�

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

IDWDO HUURU $Q HUURU WKDW VWRSV 3& RSHUDWLRQ DQG UHTXLUHV FRUUHFWLRQ EHIRUH RSHUDWLRQ FDQ
FRQWLQXH�

),16 6HH &9�PRGH�

IODJ $GHGLFDWHG ELW LQPHPRU\ WKDW LV VHW E\ WKH V\VWHP WR LQGLFDWH VRPH W\SH RI RSHU�
DWLQJ VWDWXV� 6RPH IODJV� VXFK DV WKH FDUU\ IODJ� FDQ DOVR EH VHW E\ WKH RSHUDWRU
RU YLD WKH SURJUDP�

IRUFH UHVHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ2)) D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 2)) DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IRUFH VHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ 21 D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 21 DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IUDPH FKHFNVXP 7KH UHVXOWV RI H[FOXVLYH 25LQJ DOO GDWD ZLWKLQ D VSHFLILHG FDOFXODWLRQ UDQJH� 7KH
IUDPH FKHFNVXP FDQ EH FDOFXODWHG RQ ERWK WKH VHQGLQJ DQG UHFHLYLQJ HQG RI D
GDWD WUDQVIHU WR FRQILUP WKDW GDWD ZDV WUDQVPLWWHG FRUUHFWO\�

*3& $Q DFURQ\P IRU *UDSKLF 3URJUDPPLQJ &RQVROH�

*UDSKLF 3URJUDPPLQJ &RQVROH $ SURJUDPPLQJ GHYLFH ZLWK DGYDQFHG SURJUDPPLQJ DQG GHEXJJLQJ FDSDELOLWLHV
WR IDFLOLWDWH 3& RSHUDWLRQ� $ *UDSKLF 3URJUDPPLQJ &RQVROH LV SURYLGHG ZLWK D
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ODUJH GLVSOD\ RQWR ZKLFK ODGGHU�GLDJUDP SURJUDPV FDQ EH ZULWWHQ GLUHFWO\ LQ ODG�
GHU�GLDJUDP V\PEROV IRU LQSXW LQWR WKH 3& ZLWKRXW FRQYHUVLRQ WR PQHPRQLF
IRUP�

KH[DGHFLPDO $ QXPEHU V\VWHP ZKHUH DOO QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO
GDWD LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� KRZHYHU� GLVSOD\V DQG LQSXWV RQ 3UR�
JUDPPLQJ 'HYLFHV DUH RIWHQ H[SUHVVHG LQ KH[DGHFLPDO WR VLPSOLI\ RSHUDWLRQ�
(DFK JURXS RI IRXU ELQDU\ ELWV LV QXPHULFDOO\ HTXLYDOHQW WR RQH KH[DGHFLPDO GLJLW�

KRVW LQWHUIDFH $Q LQWHUIDFH WKDW DOORZV FRPPXQLFDWLRQV ZLWK D KRVW FRPSXWHU�

+RVW /LQN 6\VWHP $ V\VWHP ZLWK RQH RU PRUH KRVW FRPSXWHUV FRQQHFWHG WR RQH RU PRUH 3&V YLD
+RVW /LQN8QLWV RU KRVW LQWHUIDFHV VR WKDW WKH KRVW FRPSXWHU FDQ EH XVHG WR WUDQV�
IHU GDWD WR DQG IURP WKH 3&�V�� +RVW /LQN 6\VWHPV HQDEOH FHQWUDOL]HG PDQDJH�
PHQW DQG FRQWURO RI 3& 6\VWHPV�

+RVW /LQN 8QLW $Q LQWHUIDFH XVHG WR FRQQHFW D &�VHULHV 3& WR D KRVW FRPSXWHU LQ D +RVW /LQN
6\VWHP�

+�3&) FDEOH $Q DFURQ\P IRU KDUG SODVWLF�FODG RSWLFDO ILEHU FDEOH�

,�2 DOORFDWLRQ 7KH SURFHVV E\ ZKLFK WKH 3& DVVLJQV FHUWDLQ ELWV LQ PHPRU\ IRU YDULRXV IXQF�
WLRQV� 7KLV LQFOXGHV SDLULQJ ,�2 ELWV WR ,�2 SRLQWV RQ 8QLWV�

,�2 %ORFN (LWKHU DQ ,QSXW %ORFN RU DQ 2XWSXW %ORFN� ,�2 %ORFNV SURYLGH PRXQWLQJ SRVLWLRQV
IRU UHSODFHDEOH UHOD\V�

,�2 &RQWURO 8QLW $8QLW PRXQWHG WR WKH &385DFN WRPRQLWRU DQG FRQWURO ,�2 SRLQWV RQ ([SDQVLRQ
&38 5DFNV RU ([SDQVLRQ ,�2 5DFNV�

,�2 GHOD\ 7KH GHOD\ LQ WLPH IURPZKHQ D VLJQDO LV VHQW WR DQ RXWSXW WRZKHQ WKH VWDWXV RI WKH
RXWSXW LV DFWXDOO\ LQ HIIHFW RU WKH GHOD\ LQ WLPH IURP ZKHQ WKH VWDWXV RI DQ LQSXW
FKDQJHV XQWLO WKH VLJQDO LQGLFDWLQJ WKH FKDQJH LQ WKH VWDWXV LV UHFHLYHG�

,�2 GHYLFH $ GHYLFH FRQQHFWHG WR WKH ,�2 WHUPLQDOV RQ ,�2 8QLWV� 6SHFLDO ,�2 8QLWV� HWF� ,�2
GHYLFHV PD\ EH HLWKHU SDUW RI WKH &RQWURO 6\VWHP� LI WKH\ IXQFWLRQ WR KHOS FRQWURO
RWKHU GHYLFHV� RU WKH\ PD\ EH SDUW RI WKH FRQWUROOHG V\VWHP�

,�2 ,QWHUIDFH 8QLW $ 8QLW PRXQWHG WR DQ ([SDQVLRQ &38 5DFN RU ([SDQVLRQ ,�2 5DFN WR LQWHUIDFH
WKH 5DFN WR WKH &38 5DFN�

,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP� RU DW ZKLFK DQ RXWSXW
VLJQDO OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� ,�2 SRLQWV FRUUHVSRQG WR WHUPL�
QDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQWV FRUUH�
VSRQG WR ,�2 ELWV LQ WKH ,5 DUHD�

,�2 UHIUHVKLQJ 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�

,�2 UHVSRQVH WLPH 7KH WLPH UHTXLUHG IRU DQ RXWSXW VLJQDO WR EH VHQW IURP WKH 3& LQ UHVSRQVH WR DQ
LQSXW VLJQDO UHFHLYHG IURP DQ H[WHUQDO GHYLFH�

,�2 7HUPLQDO $5HPRWH ,�2 8QLW FRQQHFWHG LQ D:LUHG 5HPRWH ,�2 6\VWHP WR SURYLGH D OLPLWHG
QXPEHU RI ,�2 SRLQWV DW RQH ORFDWLRQ� 7KHUH DUH VHYHUDO W\SHV RI ,�2 7HUPLQDOV�

,�2 8QLW 7KH PRVW EDVLF W\SH RI 8QLW PRXQWHG WR D %DFNSODQH� ,�2 8QLWV LQFOXGH ,QSXW
8QLWV DQG 2XWSXW 8QLWV� HDFK RI ZKLFK LV DYDLODEOH LQ D UDQJH RI VSHFLILFDWLRQV�
,�2 8QLWV GR QRW LQFOXGH 6SHFLDO ,�2 8QLWV� /LQN 8QLWV� HWF�
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,�2 YHULILFDWLRQ HUURU $ HUURU JHQHUDWHG E\ D GLVDJUHHPHQW EHWZHHQ WKH 8QLWV UHJLVWHUHG LQ WKH ,�2
WDEOH DQG WKH 8QLWV DFWXDOO\ PRXQWHG WR WKH 3&�

,�2 ZRUG $ZRUG LQ WKH &,2 DUHD WKDW LV DOORFDWHG WR D 8QLW LQ WKH 3&6\VWHP DQG LV XVHG WR
KROG ,�2 VWDWXV IRU WKDW 8QLW�

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

LQLWLDOL]H 3DUW RI WKH VWDUWXS SURFHVV ZKHUHE\ VRPH PHPRU\ DUHDV DUH FOHDUHG� V\VWHP
VHWXS LV FKHFNHG� DQG GHIDXOW YDOXHV DUH VHW�

LQSXW 7KH VLJQDO FRPLQJ IURP DQ H[WHUQDO GHYLFH LQWR WKH 3&� 7KH WHUP LQSXW LV RIWHQ
XVHG DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR LQFRPLQJ VLJQDOV�

LQSXW ELW $ ELW LQ WKH &,2 DUHD WKDW LV DOORFDWHG WR KROG WKH VWDWXV RI DQ LQSXW�

,QSXW %ORFN $8QLW XVHG LQ FRPELQDWLRQZLWK D5HPRWH ,QWHUIDFH WR FUHDWH DQ ,�2 7HUPLQDO� $Q
,QSXW %ORFN SURYLGHV PRXQWLQJ SRVLWLRQV IRU UHSODFHDEOH UHOD\V� (DFK UHOD\ FDQ
EH VHOHFWHG DFFRUGLQJ WR VSHFLILF LQSXW UHTXLUHPHQWV�

LQSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW VHQGV VLJQDOV LQWR WKH 3& 6\VWHP�

LQSXW SRLQW 7KH SRLQW DW ZKLFK DQ LQSXW HQWHUV WKH 3&6\VWHP� ,QSXW SRLQWV FRUUHVSRQG SK\V�
LFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

LQSXW VLJQDO $ FKDQJH LQ WKH VWDWXV RI D FRQQHFWLRQ HQWHULQJ WKH 3&� *HQHUDOO\ DQ LQSXW VLJQDO
LV VDLG WR H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROW�
DJH RU IURP D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

,QSXW 7HUPLQDO $Q ,�2 7HUPLQDO WKDW SURYLGHV LQSXW SRLQWV�

LQVWUXFWLRQ $ GLUHFWLRQ JLYHQ LQ WKH SURJUDP WKDW WHOOV WKH 3& RI WKH DFWLRQ WR EH FDUULHG RXW�
DQG WKH GDWD WR EH XVHG LQ FDUU\LQJ RXW WKH DFWLRQ� ,QVWUXFWLRQV FDQ EH XVHG WR
VLPSO\ WXUQ D ELW 21 RU 2))� RU WKH\ FDQ SHUIRUP PXFK PRUH FRPSOH[ DFWLRQV�
VXFK DV FRQYHUWLQJ DQG�RU WUDQVIHUULQJ ODUJH EORFNV RI GDWD�

LQWHUIDFH $Q LQWHUIDFH LV WKH FRQFHSWXDO ERXQGDU\ EHWZHHQ V\VWHPV RU GHYLFHV DQG XVXDO�
O\ LQYROYHV FKDQJHV LQ WKH ZD\ WKH FRPPXQLFDWHG GDWD LV UHSUHVHQWHG� ,QWHUIDFH
GHYLFHV VXFK DV 16%V SHUIRUP RSHUDWLRQV OLNH FKDQJLQJ WKH FRGLQJ� IRUPDW� RU
VSHHG RI WKH GDWD�

LQWHUUXSW �VLJQDO� $ VLJQDO WKDW VWRSV QRUPDO SURJUDP H[HFXWLRQ DQG FDXVHV D VXEURXWLQH WR EH UXQ
RU RWKHU SURFHVVLQJ WR WDNH SODFH�

,QWHUUXSW ,QSXW 8QLW $ 5DFN�PRXQWLQJ 8QLW XVHG WR LQSXW H[WHUQDO LQWHUUXSWV LQWR D 3& 6\VWHP�

,2,) $Q DFURQ\P IRU ,�2 ,QWHUIDFH 8QLW�

,20 �$UHD� $ FROOHFWLYH PHPRU\ DUHD FRQWDLQLQJ DOO RI WKH PHPRU\ DUHDV WKDW FDQ EH DF�
FHVVHG E\ ELW� LQFOXGLQJ WLPHU DQG FRXQWHU &RPSOHWLRQ )ODJV� 7KH ,20 $UHD LQ�
FOXGHV DOO PHPRU\ DUHD PHPRU\ DGGUHVVHV EHWZHHQ ���� DQG �)))�

-,6 $Q DFURQ\P IRU -DSDQHVH ,QGXVWULDO 6WDQGDUGV�

MXPS $ W\SH RI SURJUDPPLQJ ZKHUH H[HFXWLRQ PRYHV GLUHFWO\ IURP RQH SRLQW LQ D SUR�
JUDP WR DQRWKHU� ZLWKRXW VHTXHQWLDOO\ H[HFXWLQJ DQ\ LQVWUXFWLRQV LQ EHWZHHQ�
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-XPSV LQ ODGGHU GLDJUDPV DUH XVXDOO\ FRQGLWLRQDO RQ DQ H[HFXWLRQ FRQGLWLRQ�
MXPSV LQ 6)& SURJUDPV DUH FRQGLWLRQDO RQ WKH VWHS VWDWXV DQG WUDQVLWLRQ FRQGL�
WLRQ VWDWXV EHIRUH WKH MXPS�

OHDVW�VLJQLILFDQW �ELW�ZRUG� 6HH ULJKWPRVW �ELW�ZRUG��

/(' $FURQ\P IRU OLJKW�HPLWWLQJ GLRGH� D GHYLFH XVHG DV IRU LQGLFDWRUV RU GLVSOD\V�

OHIWPRVW �ELW�ZRUG� 7KH KLJKHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
KLJKHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
PRVW�VLJQLILFDQW ELWV�ZRUGV�

OLQN $ KDUGZDUH RU VRIWZDUH FRQQHFWLRQ IRUPHG EHWZHHQ WZR 8QLWV� ´/LQNµ FDQ UHIHU
HLWKHU WR D SDUW RI WKH SK\VLFDO FRQQHFWLRQ EHWZHHQ WZR 8QLWV RU D VRIWZDUH FRQ�
QHFWLRQ FUHDWHG WR GDWD H[LVWLQJ DW DQRWKHU ORFDWLRQ �L�H�� GDWD OLQNV��

/LQN $GDSWHU $8QLW XVHG WR FRQQHFW FRPPXQLFDWLRQV OLQHV� HLWKHU WR EUDQFK WKH OLQHV RU WR FRQ�
YHUW EHWZHHQ GLIIHUHQW W\SHV RI FDEOH� 7KHUH DUH WZR W\SHV RI /LQN $GDSWHU�
%UDQFKLQJ /LQN $GDSWHUV DQG &RQYHUWLQJ /LQN $GDSWHUV�

/LQN 6\VWHP $ V\VWHP XVHG WR FRQQHFW UHPRWH ,�2 RU WR FRQQHFW PXOWLSOH 3&V LQ D QHWZRUN�
/LQN 6\VWHPV LQFOXGH WKH IROORZLQJ� 6<60$& %86 5HPRWH ,�2 6\VWHPV� 6<6�
0$&%86��5HPRWH ,�26\VWHPV� 6<60$&/,1.6\VWHPV�+RVW /LQN6\VWHPV�
DQG 6<60$& 1(7 /LQN 6\VWHPV�

/LQN 8QLW $Q\ RI WKH 8QLWV XVHG WR FRQQHFW D 3& WR D /LQN 6\VWHP� 7KHVH LQFOXGH 5HPRWH
,�2 8QLWV� 6<60$& /,1. 8QLWV� DQG 6<60$& 1(7 /LQN 8QLWV�

OLQNDEOH VORW $ VORW RQ HLWKHU D %DFNSODQH WR ZKLFK D /LQN 8QLW FDQ EH PRXQWHG� %DFNSODQHV
GLIIHU LQ WKH VORWV WR ZKLFK /LQN 8QLWV FDQ EH PRXQWHG�

ORDG 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

PDLQ OLQH ,Q D /LQN 6\VWHP FRQQHFWHG WKURXJK %UDQFKLQJ /LQN $GDSWHUV� WKH FRPPXQLFD�
WLRQV FDEOH WKDW UXQV IURP WKH 8QLW DW HDFK HQG RI WKH 6\VWHP WKURXJK WKH /LQN
$GDSWHUV�

0&5 8QLW 0DJQHWLF &DUG 5HDGHU 8QLW�

PHJDE\WH $ XQLW RI VWRUDJH HTXDO WR RQH PLOOLRQ E\WHV�

PHPRU\ DUHD $Q\ RI WKH DUHDV LQ WKH 3& XVHG WR KROG GDWD RU SURJUDPV�

PRVW�VLJQLILFDQW �ELW�ZRUG� 6HH OHIWPRVW �ELW�ZRUG��

QHVWLQJ 3URJUDPPLQJ RQH ORRS ZLWKLQ DQRWKHU ORRS� SURJUDPPLQJ D FDOO WR D VXEURXWLQH
ZLWKLQ DQRWKHU VXEURXWLQH� RU SURJUDPPLQJ DQ ,)ï(/6( SURJUDPPLQJ VHFWLRQ
ZLWKLQ DQRWKHU ,)ï(/6( VHFWLRQ�

1HWZRUN 6HUYLFH %RDUG $ GHYLFH ZLWK DQ LQWHUIDFH WR FRQQHFW GHYLFHV RWKHU WKDQ 3&V WR D 6<60$&1(7
/LQN 6\VWHP�

1HWZRUN 6HUYLFH 8QLW $ 8QLW WKDW SURYLGHV WZR LQWHUIDFHV WR FRQQHFW SHULSKHUDO GHYLFHV WR D 6<60$&
1(7 /LQN 6\VWHP�

QRLVH LQWHUIHUHQFH 'LVWXUEDQFHV LQ VLJQDOV FDXVHG E\ HOHFWULFDO QRLVH�
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QRQIDWDO HUURU $ KDUGZDUH RU VRIWZDUH HUURU WKDW SURGXFHV D ZDUQLQJ EXW GRHV QRW VWRS WKH 3&
IURP RSHUDWLQJ�

127 $ ORJLF RSHUDWLRQ ZKLFK LQYHUWV WKH VWDWXV RI WKH RSHUDQG� )RU H[DPSOH� $1'
127 LQGLFDWHV DQ $1' RSHUDWLRQ ZLWK WKH RSSRVLWH RI WKH DFWXDO VWDWXV RI WKH RS�
HUDQG ELW�

RFWDO $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ QXPHUDOV � WKURXJK ��

2)) 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG QRW WR EH SUHVHQW� 7KH2))
VWDWH LV JHQHUDOO\ UHSUHVHQWHG E\ D ORZ YROWDJH RU E\ QRQ�FRQGXFWLYLW\� EXW FDQ EH
GHILQHG DV WKH RSSRVLWH RI HLWKHU�

2)) GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ D VLJQDO LV VZLWFKHG 2)) �H�J�� E\ DQ LQSXW
GHYLFH RU 3&� DQG WKH WLPH ZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ 2))
VLJQDO �L�H�� DV QR VLJQDO� E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RIIVHW $SRVLWLYH RU QHJDWLYH YDOXH DGGHG WR D EDVH YDOXH VXFK DV DQ DGGUHVV WR VSHFLI\
D GHVLUHG YDOXH�

21 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG WR EH SUHVHQW� 7KH21 VWDWH
LV JHQHUDOO\ UHSUHVHQWHG E\ D KLJK YROWDJH RU E\ FRQGXFWLYLW\� EXW FDQ EH GHILQHG
DV WKH RSSRVLWH RI HLWKHU�

21 GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ DQ 21 VLJQDO LV LQLWLDWHG �H�J�� E\ DQ LQSXW GH�
YLFH RU 3&� DQG WKH WLPHZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ 21 VLJ�
QDO E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RQ�OLQH UHPRYDO 5HPRYLQJ D 5DFN�PRXQWHG 8QLW IRU UHSODFHPHQW RU PDLQWHQDQFH GXULQJ 3& RS�
HUDWLRQ�

RSHUDQG 7KH YDOXHV GHVLJQDWHG DV WKH GDWD WR EH XVHG IRU DQ LQVWUXFWLRQ� $Q RSHUDQG FDQ
EH LQSXW DV D FRQVWDQW H[SUHVVLQJ WKH DFWXDO QXPHULF YDOXH WR EH XVHG RU DV DQ
DGGUHVV WR H[SUHVV WKH ORFDWLRQ LQ PHPRU\ RI WKH GDWD WR EH XVHG�

RSHUDWLQJ HUURU $Q HUURU WKDW RFFXUV GXULQJ DFWXDO 3& RSHUDWLRQ DV RSSRVHG WR DQ LQLWLDOL]DWLRQ
HUURU� ZKLFK RFFXUV EHIRUH DFWXDO RSHUDWLRQV FDQ EHJLQ�

RSWLFDO FRQQHFWRU $ FRQQHFWRU GHVLJQHG WR EH FRQQHFWHG WR DQ RSWLFDO ILEHU FDEOH�

RSWLFDO ILEHU FDEOH &DEOH PDGH IURP OLJKW FRQGXFWLQJ ILODPHQWV XVHG WR WUDQVPLW VLJQDOV�

25 $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI HLWKHU RI WZR SUHPLVHV LV WUXH� RU LI
ERWK DUH WUXH� ,Q ODGGHU�GLDJUDPSURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\21�2))
VWDWHV RI ELWV RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGL�
WLRQV�

RXWSXW 7KH VLJQDO VHQW IURP WKH 3& WR DQ H[WHUQDO GHYLFH� 7KH WHUP RXWSXW LV RIWHQ XVHG
DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR RXWJRLQJ VLJQDOV�

2XWSXW %ORFN $8QLW XVHG LQ FRPELQDWLRQZLWK D5HPRWH ,QWHUIDFH WR FUHDWH DQ ,�2 7HUPLQDO� $Q
2XWSXW %ORFN SURYLGHVPRXQWLQJ SRVLWLRQV IRU UHSODFHDEOH UHOD\V� (DFK UHOD\ FDQ
EH VHOHFWHG DFFRUGLQJ WR VSHFLILF RXWSXW UHTXLUHPHQWV�

RXWSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW UHFHLYHV VLJQDOV IURP WKH 3& 6\VWHP�

RXWSXW SRLQW 7KH SRLQW DW ZKLFK DQ RXWSXW OHDYHV WKH 3& 6\VWHP� 2XWSXW SRLQWV FRUUHVSRQG
SK\VLFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�
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RXWSXW VLJQDO $ VLJQDO EHLQJ VHQW WR DQ H[WHUQDO GHYLFH� *HQHUDOO\ DQ RXWSXW VLJQDO LV VDLG WR
H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROWDJH RU IURP
D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

2XWSXW 7HUPLQDO $Q ,�2 7HUPLQDO WKDW SURYLGHV RXWSXW SRLQWV�

RYHUIORZ 7KH VWDWH ZKHUH WKH FDSDFLW\ RI D GDWD VWRUDJH ORFDWLRQ KDV EHHQ H[FHHGHG�

RYHUZULWH &KDQJLQJ WKH FRQWHQW RI D PHPRU\ ORFDWLRQ VR WKDW WKH SUHYLRXV FRQWHQW LV ORVW�

SDULW\ $GMXVWPHQW RI WKH QXPEHU RI 21 ELWV LQ D ZRUG RU RWKHU XQLW RI GDWD VR WKDW WKH
WRWDO LV DOZD\V DQ HYHQ QXPEHU RU DOZD\V DQ RGG QXPEHU� 3DULW\ LV JHQHUDOO\
XVHG WR FKHFN WKH DFFXUDF\ RI GDWD DIWHU EHLQJ WUDQVPLWWHG E\ FRQILUPLQJ WKDW WKH
QXPEHU RI 21 ELWV LV VWLOO HYHQ RU VWLOO RGG�

SDULW\ FKHFN &KHFNLQJ SDULW\ WR HQVXUH WKDW WUDQVPLWWHG GDWD KDV QRW EHHQ FRUUXSWHG�

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

3& FRQILJXUDWLRQ 7KH DUUDQJHPHQW DQG LQWHUFRQQHFWLRQV RI WKH 8QLWV WKDW DUH SXW WRJHWKHU WR IRUP
D IXQFWLRQDO 3&�

3& 6\VWHP :LWK EXLOGLQJ�EORFN 3&V� DOO RI WKH 5DFNV DQG LQGHSHQGHQW 8QLWV FRQQHFWHG GL�
UHFWO\ WR WKHP XS WR� EXW QRW LQFOXGLQJ WKH ,�2 GHYLFHV� 7KH ERXQGDULHV RI D 3&
6\VWHP DUH WKH 3& DQG WKH SURJUDP LQ LWV &38 DW WKH XSSHU HQG� DQG WKH ,�2
8QLWV� 6SHFLDO ,�2 8QLWV� 2SWLFDO ,�2 8QLWV� 5HPRWH 7HUPLQDOV� HWF�� DW WKH ORZHU
HQG�

3&% $Q DFURQ\P IRU SULQWHG FLUFXLW ERDUG�

3&) $Q DFURQ\P IRU SODVWLF�FODG RSWLFDO ILEHU FDEOH�

3& 6HWXS $ JURXS RI RSHUDWLQJ SDUDPHWHUV VHW LQ WKH 3& IURP D 3URJUDPPLQJ 'HYLFH WR
FRQWURO 3& RSHUDWLRQ�

3HULSKHUDO 'HYLFH 'HYLFHV FRQQHFWHG WR D 3& 6\VWHP WR DLG LQ V\VWHP RSHUDWLRQ� 3HULSKHUDO GH�
YLFHV LQFOXGH SULQWHUV� SURJUDPPLQJ GHYLFHV� H[WHUQDO VWRUDJH PHGLD� HWF�

SHULSKHUDO VHUYLFLQJ 3URFHVVLQJ VLJQDOV WR DQG IURP SHULSKHUDO GHYLFHV� LQFOXGLQJ UHIUHVKLQJ� FRP�
PXQLFDWLRQV SURFHVVLQJ� LQWHUUXSWV� HWF�

3,' 8QLW $ 8QLW GHVLJQHG IRU 3,' FRQWURO�

SRUW $ FRQQHFWRU RQ D 3& RU FRPSXWHU WKDW VHUYHV DV D FRQQHFWLRQ WR DQ H[WHUQDO GH�
YLFH�

3RZHU 6XSSO\ 8QLW $8QLW WKDW PRXQWV WR D %DFNSODQH LQ D 5DFN 3&� ,W SURYLGHV SRZHU DW WKH YROWDJH
UHTXLUHG E\ WKH RWKHU 8QLWV RQ WKH 5DFN�

SUHVHQW YDOXH 7KH FXUUHQW YDOXH UHJLVWHUHG LQ D GHYLFH DW DQ\ LQVWDQW GXULQJ LWV RSHUDWLRQ� 3UHV�
HQW YDOXH LV DEEUHYLDWHG DV 39� 7KH XVH RI WKLV WHUP LV JHQHUDOO\ UHVWULFWHG WR WLP�
HUV DQG FRXQWHUV�

SULQWHG FLUFXLW ERDUG $ ERDUG RQWR ZKLFK HOHFWULFDO FLUFXLWV DUH SULQWHG IRU PRXQWLQJ LQWR D FRPSXWHU RU
HOHFWULFDO GHYLFH�

3ULQWHU ,QWHUIDFH 8QLW $ 8QLW XVHG WR LQWHUIDFH D SULQWHU VR WKDW ODGGHU GLDJUDPV DQG RWKHU GDWD FDQ EH
SULQWHG RXW�
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3URJUDPPDEOH &RQWUROOHU $ FRPSXWHUL]HG GHYLFH WKDW FDQ DFFHSW LQSXWV IURP H[WHUQDO GHYLFHV DQG JHQHU�
DWH RXWSXWV WR H[WHUQDO GHYLFHV DFFRUGLQJ WR D SURJUDP KHOG LQ PHPRU\� 3UR�
JUDPPDEOH &RQWUROOHUV DUH XVHG WR DXWRPDWH FRQWURO RI H[WHUQDO GHYLFHV� $O�
WKRXJK VLQJOH�XQLW 3URJUDPPDEOH &RQWUROOHUV DUH DYDLODEOH� EXLOGLQJ�EORFN 3UR�
JUDPPDEOH &RQWUROOHUV DUH FRQVWUXFWHG IURP VHSDUDWH FRPSRQHQWV� 6XFK 3UR�
JUDPPDEOH &RQWUROOHUV DUH IRUPHG RQO\ ZKHQ HQRXJK RI WKHVH VHSDUDWH FRPSR�
QHQWV DUH DVVHPEOHG WR IRUP D IXQFWLRQDO DVVHPEO\� L�H�� WKHUH LV QR RQH LQGLYLGX�
DO 8QLW FDOOHG D 3&�

3URJUDPPLQJ &RQVROH 7KH VLPSOHVW IRUP RU SURJUDPPLQJ GHYLFH DYDLODEOH IRU D 3&� 3URJUDPPLQJ
&RQVROHV DUH DYDLODEOH ERWK DV KDQG�KHOG PRGHOV DQG DV &38�PRXQWLQJ PRG�
HOV�

3URJUDPPLQJ 'HYLFH $ 3HULSKHUDO 'HYLFH XVHG WR LQSXW D SURJUDP LQWR D 3& RU WR DOWHU RU PRQLWRU D
SURJUDP DOUHDG\ KHOG LQ WKH 3&� 7KHUH DUH GHGLFDWHG SURJUDPPLQJ GHYLFHV�
VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�GHGLFDWHG GHYLFHV� VXFK DV
D KRVW FRPSXWHU�

3520 3URJUDPPDEOH UHDG�RQO\ PHPRU\� D W\SH RI 520 LQWR ZKLFK WKH SURJUDP RU
GDWD PD\ EH ZULWWHQ DIWHU PDQXIDFWXUH� E\ D FXVWRPHU� EXW ZKLFK LV IL[HG IURP
WKDW WLPH RQ�

3520 :ULWHU $ SHULSKHUDO GHYLFH XVHG WR ZULWH SURJUDPV DQG RWKHU GDWD LQWR D 520 IRU SHU�
PDQHQW VWRUDJH DQG DSSOLFDWLRQ�

SURPSW $PHVVDJH RU V\PERO WKDW DSSHDUV RQ D GLVSOD\ WR UHTXHVW LQSXW IURP WKH RSHUD�
WRU�

SURWRFRO 7KH SDUDPHWHUV DQG SURFHGXUHV WKDW DUH VWDQGDUGL]HG WR HQDEOH WZR GHYLFHV WR
FRPPXQLFDWH RU WR HQDEOH D SURJUDPPHU RU RSHUDWRU WR FRPPXQLFDWH ZLWK D GH�
YLFH�

39 6HH SUHVHQW YDOXH�

5DFN $Q DVVHPEO\ WKDW IRUPV D IXQFWLRQDO XQLW LQ D 5DFN 3& 6\VWHP� $ 5DFN FRQVLVWV
RI D %DFNSODQH DQG WKH 8QLWV PRXQWHG WR LW� 7KHVH 8QLWV LQFOXGH WKH 3RZHU 6XS�
SO\� &38� DQG ,�2 8QLWV� 5DFNV LQFOXGH &38 5DFNV� ([SDQVLRQ ,�2 5DFNV� DQG
,�25DFNV� 7KH&385DFN LV WKH5DFN ZLWK WKH &38PRXQWHG WR LW� $Q ([SDQVLRQ
,�2 5DFN LV DQ DGGLWLRQDO 5DFN WKDW KROGV H[WUD ,�2 8QLWV� $Q ,�2 5DFN LV XVHG LQ
WKH &����+ 'XSOH[ 6\VWHP� EHFDXVH WKHUH LV QR URRP IRU DQ\ ,�2 8QLWV RQ WKH
&38 5DFN LQ WKLV 6\VWHP�

UDFN QXPEHU $ QXPEHU DVVLJQHG WR D 5DFN DFFRUGLQJ WR WKH RUGHU WKDW LW LV FRQQHFWHG WR WKH
&38 5DFN� ZLWK WKH &38 5DFN JHQHUDOO\ EHLQJ UDFN QXPEHU ��

5DFN 3& $ 3& WKDW LV FRPSRVHG RI 8QLWV PRXQWHG WR RQH RU PRUH 5DFNV� 7KLV FRQILJXUD�
WLRQ LV WKH PRVW IOH[LEOH� DQG PRVW ODUJH 3&V DUH 5DFN 3&V� $ 5DFN 3& LV WKH
RSSRVLWH RI D 3DFNDJH�W\SH 3&� ZKLFK KDV DOO RI WKH EDVLF ,�2� VWRUDJH� DQG FRQ�
WURO IXQFWLRQV EXLOW LQWR D VLQJOH SDFNDJH�

5$0 5DQGRP DFFHVV PHPRU\� D GDWD VWRUDJH PHGLD� 5$0 ZLOO QRW UHWDLQ GDWD ZKHQ
SRZHU LV GLVFRQQHFWHG�

5$6 $Q DFURQ\P IRU UHOLDELOLW\� DVVXUDQFH� VDIHW\�

UHIUHVK 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�
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UHOD\�EDVHG FRQWURO 7KH IRUHUXQQHU RI 3&V� ,Q UHOD\�EDVHG FRQWURO� JURXSV RI UHOD\V DUH LQWHUFRQ�
QHFWHG WR IRUP FRQWURO FLUFXLWV� ,Q D 3&� WKHVH DUH UHSODFHG E\ SURJUDPPDEOH FLU�
FXLWV�

UHVHUYHG ELW $ ELW WKDW LV QRW DYDLODEOH IRU XVHU DSSOLFDWLRQ�

UHVHUYHG ZRUG $ZRUG LQPHPRU\ WKDW LV UHVHUYHG IRU D VSHFLDO SXUSRVH DQG FDQQRW EH DFFHVVHG
E\ WKH XVHU�

UHVHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 2)) RU RI FKDQJLQJ WKH SUHVHQW YDOXH RI D
WLPHU RU FRXQWHU WR LWV VHW YDOXH RU WR ]HUR�

5HVWDUW %LW $ ELW XVHG WR UHVWDUW D 8QLW PRXQWHG WR D 3&�

UHVWDUW FRQWLQXDWLRQ $ SURFHVV ZKLFK DOORZVPHPRU\ DQG SURJUDPH[HFXWLRQ VWDWXV WR EHPDLQWDLQHG
VR WKDW 3& RSHUDWLRQ FDQ EH UHVWDUWHG IURP WKH VWDWH LW ZDV LQ ZKHQ RSHUDWLRQ
ZDV VWRSSHG E\ D SRZHU LQWHUUXSWLRQ�

UHWULHYH 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

UHWU\ 7KH SURFHVV ZKHUHE\ D GHYLFH ZLOO UH�WUDQVPLW GDWD ZKLFK KDV UHVXOWHG LQ DQ HU�
URU PHVVDJH IURP WKH UHFHLYLQJ GHYLFH�

ULJKWPRVW �ELW�ZRUG� 7KH ORZHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
ORZHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
OHDVW�VLJQLILFDQW ELWV�ZRUGV�

ULVLQJ HGJH 7KH SRLQW ZKHUH D VLJQDO DFWXDOO\ FKDQJHV IURP DQ 2)) WR DQ 21 VWDWXV�

520 5HDG RQO\ PHPRU\� D W\SH RI GLJLWDO VWRUDJH WKDW FDQQRW EH ZULWWHQ WR� $ 520
FKLS LV PDQXIDFWXUHG ZLWK LWV SURJUDP RU GDWD DOUHDG\ VWRUHG LQ LW DQG FDQ QHYHU
EH FKDQJHG� +RZHYHU� WKH SURJUDP RU GDWD FDQ EH UHDG DV PDQ\ WLPHV DV GH�
VLUHG�

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

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

VFDQ 7KH SURFHVV XVHG WR H[HFXWH D ODGGHU�GLDJUDP SURJUDP� 7KH SURJUDP LV H[�
DPLQHG VHTXHQWLDOO\ IURP VWDUW WR ILQLVK DQG HDFK LQVWUXFWLRQ LV H[HFXWHG LQ WXUQ
EDVHG RQ H[HFXWLRQ FRQGLWLRQV� 7KH VFDQ DOVR LQFOXGHV SHULSKHUDO SURFHVVLQJ�
,�2 UHIUHVKLQJ� HWF� 7KH VFDQ LV FDOOHG WKH F\FOH ZLWK &9�VHULHV 3&V�

VFDQ WLPH 7KH WLPH UHTXLUHG IRU D VLQJOH VFDQ RI D ODGGHU�GLDJUDP SURJUDP�

VHOI GLDJQRVLV $ SURFHVV ZKHUHE\ WKH V\VWHP FKHFNV LWV RZQ RSHUDWLRQ DQG JHQHUDWHV D ZDUQ�
LQJ RU HUURU LI DQ DEQRUPDOLW\ LV GLVFRYHUHG�

VHULHV $ ZLULQJ PHWKRG LQ ZKLFK 8QLWV DUH ZLUHG FRQVHFXWLYHO\ LQ D VWULQJ� ,Q /LQN 6\V�
WHPV ZLUHG WKURXJK /LQN $GDSWHUV� WKH 8QLWV DUH VWLOO IXQFWLRQDOO\ ZLUHG LQ VHULHV�
HYHQ WKRXJK 8QLWV DUH SODFHG RQ EUDQFK OLQHV�

VHUYLFLQJ 7KH SURFHVV ZKHUHE\ WKH 3&SURYLGHV GDWD WR RU UHFHLYHV GDWD IURP H[WHUQDO GH�
YLFHV RU UHPRWH ,�2 8QLWV� RU RWKHUZLVH KDQGOHV GDWD WUDQVDFWLRQV IRU /LQN 6\V�
WHPV�
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VHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 21�

VHW YDOXH 7KH YDOXH IURP ZKLFK D GHFUHPHQWLQJ FRXQWHU VWDUWV FRXQWLQJ GRZQ RU WR ZKLFK
DQ LQFUHPHQWLQJ FRXQWHU FRXQWV XS �L�H�� WKH PD[LPXP FRXQW�� RU WKH WLPH IURP
ZKLFK RU IRU ZKLFK D WLPHU VWDUWV WLPLQJ� 6HW YDOXH LV DEEUHYLDWHG 69�

VORW $ SRVLWLRQ RQ D 5DFN �%DFNSODQH� WR ZKLFK D 8QLW FDQ EH PRXQWHG�

VRIWZDUH HUURU $Q HUURU WKDW RULJLQDWHV LQ D VRIWZDUH SURJUDP�

VRIWZDUH SURWHFW $ PHDQV RI SURWHFWLQJ GDWD IURP EHLQJ FKDQJHG WKDW XVHV VRIWZDUH DV RSSRVHG
WR D SK\VLFDO VZLWFK RU RWKHU KDUGZDUH VHWWLQJ�

VRIWZDUH VZLWFK 6HH PHPRU\ VZLWFK�

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

65$0 6WDWLF UDQGRP DFFHVV PHPRU\� D GDWD VWRUDJH PHGLD�

VXEURXWLQH $ JURXS RI LQVWUXFWLRQV SODFHG VHSDUDWH IURP WKH PDLQ SURJUDP DQG H[HFXWHG
RQO\ ZKHQ FDOOHG IURP WKH PDLQ SURJUDP RU DFWLYDWHG E\ DQ LQWHUUXSW�

69 $EEUHYLDWLRQ IRU VHW YDOXH�

VZLWFKLQJ FDSDFLW\ 7KH PD[LPXP YROWDJH�FXUUHQW WKDW D UHOD\ FDQ VDIHO\ VZLWFK RQ DQG RII�

V\QFKURQRXV H[HFXWLRQ ([HFXWLRQ RI SURJUDPV DQG VHUYLFLQJ RSHUDWLRQV LQ ZKLFK SURJUDP H[HFXWLRQ
DQG VHUYLFLQJ DUH V\QFKURQL]HG VR WKDW DOO VHUYLFLQJ RSHUDWLRQV DUH H[HFXWHG
HDFK WLPH WKH SURJUDPV DUH H[HFXWHG�

V\QWD[ 7KH IRUP RI D SURJUDP VWDWHPHQW �DV RSSRVHG WR LWV PHDQLQJ�� )RU H[DPSOH� WKH
WZR VWDWHPHQWV� /(7 $ %�% DQG /(7 $ %
� XVH GLIIHUHQW V\QWD[HV� EXW KDYH
WKH VDPH PHDQLQJ�

V\QWD[ HUURU $Q HUURU LQ WKH ZD\ LQ ZKLFK D SURJUDP LV ZULWWHQ� 6\QWD[ HUURUV FDQ LQFOXGH
¶VSHOOLQJ· PLVWDNHV �L�H�� D IXQFWLRQ FRGH WKDW GRHV QRW H[LVW�� PLVWDNHV LQ VSHFLI\�
LQJ RSHUDQGV ZLWKLQ DFFHSWDEOH SDUDPHWHUV �H�J�� VSHFLI\LQJ UHDG�RQO\ ELWV DV D
GHVWLQDWLRQ�� DQG PLVWDNHV LQ DFWXDO DSSOLFDWLRQ RI LQVWUXFWLRQV �H�J�� D FDOO WR D
VXEURXWLQH WKDW GRHV QRW H[LVW��

V\VWHP FRQILJXUDWLRQ 7KH DUUDQJHPHQW LQ ZKLFK 8QLWV LQ D 6\VWHP DUH FRQQHFWHG� 7KLV WHUP UHIHUV WR
WKH FRQFHSWXDO DUUDQJHPHQW DQG ZLULQJ WRJHWKHU RI DOO WKH GHYLFHV QHHGHG WR
FRPSULVH WKH 6\VWHP� ,Q 20521 WHUPLQRORJ\� V\VWHP FRQILJXUDWLRQ LV XVHG WR
GHVFULEH WKH DUUDQJHPHQW DQG FRQQHFWLRQ RI WKH8QLWV FRPSULVLQJ D&RQWURO 6\V�
WHP WKDW LQFOXGHV RQH RU PRUH 3&V�

V\VWHP HUURU $Q HUURU JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP H[HFXWLRQ RI
DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH DQ HUURU�

V\VWHP HUURU PHVVDJH $Q HUURU PHVVDJH JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP
H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH D PHVVDJH�

WHUPLQDWRU 7KH FRGH FRPSULVLQJ DQ DVWHULVN DQG D FDUULDJH UHWXUQ �
 &5�ZKLFK LQGLFDWHV WKH
HQG RI D EORFN RI GDWD LQ FRPPXQLFDWLRQV EHWZHHQ GHYLFHV� )UDPHVZLWKLQ DPXO�
WL�IUDPH EORFN DUH VHSDUDWHG E\ GHOLPLWHUV� $OVR D 8QLW LQ D /LQN 6\VWHP GHVLJ�
QDWHG DV WKH ODVW 8QLW RQ WKH FRPPXQLFDWLRQV OLQH�
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WLPHU $ ORFDWLRQ LQ PHPRU\ DFFHVVHG WKURXJK D 7& ELW DQG XVHG WR WLPH GRZQ IURP WKH
WLPHU·V VHW YDOXH� 7LPHUV DUH WXUQHG 21 DQG UHVHW DFFRUGLQJ WR WKHLU H[HFXWLRQ
FRQGLWLRQV�

75 $UHD $GDWD DUHD XVHG WR VWRUH H[HFXWLRQ FRQGLWLRQV VR WKDW WKH\ FDQ EH UHORDGHG ODWHU
IRU XVH ZLWK RWKHU LQVWUXFWLRQV�

75 ELW $ ELW LQ WKH 75 $UHD�

WUDQVIHU 7KH SURFHVV RI PRYLQJ GDWD IURP RQH ORFDWLRQ WR DQRWKHU ZLWKLQ WKH 3&� RU EH�
WZHHQ WKH 3& DQG H[WHUQDO GHYLFHV� :KHQ GDWD LV WUDQVIHUUHG� JHQHUDOO\ D FRS\
RI WKH GDWD LV VHQW WR WKH GHVWLQDWLRQ� L�H�� WKH FRQWHQW RI WKH VRXUFH RI WKH WUDQVIHU
LV QRW FKDQJHG�

WUDQVPLVVLRQ GLVWDQFH 7KH GLVWDQFH WKDW D VLJQDO FDQ EH WUDQVPLWWHG�

80 DUHD 7KHPHPRU\ DUHD XVHG WR KROG WKH DFWLYH SURJUDP� L�H�� WKH SURJUDP WKDW LV EHLQJ
FXUUHQWO\ H[HFXWHG�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURGXFW
VROG IRU D 3& 6\VWHP� 7KRXJKPRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG ZLWK WKH
ZRUG 8QLW� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D FROOHFWLYH VHQVH
DV D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV ZRUG FOHDU�

XQLW DGGUHVV $ QXPEHU XVHG WR FRQWURO QHWZRUN FRPPXQLFDWLRQV� 8QLW DGGUHVVHV DUH FRP�
SXWHG IRU 8QLWV LQ YDULRXV ZD\V� H�J�� �� KH[ LV DGGHG WR WKH XQLW QXPEHU WR GHWHU�
PLQH WKH XQLW DGGUHVV IRU D &38 %XV 8QLW�

XQLW QXPEHU $ QXPEHU DVVLJQHG WR VRPH /LQN 8QLWV� 6SHFLDO ,�2 8QLWV� DQG &38 %XV 8QLWV WR
IDFLOLWDWH LGHQWLILFDWLRQ ZKHQ DVVLJQLQJ ZRUGV RU RWKHU RSHUDWLQJ SDUDPHWHUV�

XSORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D ORZHU�OHYHO RU VODYH FRP�
SXWHU WR D KLJKHU�OHYHO RU KRVW FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFHV LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

ZDWFKGRJ WLPHU $ WLPHU ZLWKLQ WKH V\VWHP WKDW HQVXUHV WKDW WKH VFDQ WLPH VWD\V ZLWKLQ VSHFLILHG
OLPLWV� :KHQ OLPLWV DUH UHDFKHG� HLWKHU ZDUQLQJV DUH JLYHQ RU 3& RSHUDWLRQ LV
VWRSSHG GHSHQGLQJ RQ WKH SDUWLFXODU OLPLW WKDW LV UHDFKHG�

:'7 6HH ZDWFKGRJ WLPHU�

ZLUH FRPPXQLFDWLRQV $ FRPPXQLFDWLRQV PHWKRG LQ ZKLFK VLJQDOV DUH VHQW RYHU ZLUH FDEOH� $OWKRXJK
QRLVH UHVLVWDQFH DQG WUDQVPLVVLRQ GLVWDQFH FDQ VRPHWLPHV EH D SUREOHP ZLWK
ZLUH FRPPXQLFDWLRQV� WKH\ DUH VWLOO WKH FKHDSHVW DQG WKHPRVW FRPPRQ� DQG SHU�
IHFWO\ DGHTXDWH IRU PDQ\ DSSOLFDWLRQV�

ZRUG $ XQLW RI GDWD VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI �� ELWV� $OO GDWD DUHDV FRQVLVWV
RI ZRUGV� 6RPH GDWD DUHDV FDQ EH DFFHVVHG RQO\ E\ ZRUGV� RWKHUV� E\ HLWKHU
ZRUGV RU ELWV�

ZRUG DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ZRUG RI GDWD LV VWRUHG� $ ZRUG DGGUHVV PXVW
VSHFLI\ �VRPHWLPHV E\ GHIDXOW� WKH GDWD DUHD DQG WKH QXPEHU RI WKH ZRUG WKDW LV
EHLQJ DGGUHVVHG�

ZRUG DOORFDWLRQ 7KH SURFHVV RI DVVLJQLQJ ,�2 ZRUGV DQG ELWV LQ PHPRU\ WR ,�2 8QLWV DQG WHUPL�
QDOV LQ D 3& 6\VWHP WR FUHDWH DQ ,�2 7DEOH�

ZRUN DUHD $ SDUW RI PHPRU\ FRQWDLQLQJ ZRUN ZRUGV�ELWV�
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ZRUN ELW $ ELW LQ D ZRUN ZRUG�

ZRUN ZRUG $ ZRUG WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQ RU RWKHU PDQLSXODWLRQ LQ SURJUDP�
PLQJ� L�H�� D ¶ZRUN VSDFH· LQ PHPRU\� $ ODUJH SRUWLRQ RI WKH ,5 DUHD LV DOZD\V UH�
VHUYHG IRU ZRUN ZRUGV� 3DUWV RI RWKHU DUHDV QRW UHTXLUHG IRU VSHFLDO SXUSRVHV
PD\ DOVR EH XVHG DV ZRUN ZRUGV�

ZULWH SURWHFW VZLWFK $ VZLWFK XVHG WR ZULWH�SURWHFW WKH FRQWHQWV RI D VWRUDJH GHYLFH� H�J�� D IORSS\
GLVN� ,I WKH KROH RQ WKH XSSHU OHIW RI D IORSS\ GLVN LV RSHQ� WKH LQIRUPDWLRQ RQ WKLV
IORSS\ GLVN FDQQRW EH DOWHUHG�

ZULWH�SURWHFW $ VWDWH LQ ZKLFK WKH FRQWHQWV RI D VWRUDJH GHYLFH FDQ EH UHDG EXW FDQQRW EH DO�
WHUHG�
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TXDOLILHU� DFWLRQ� 6HH $4

5
UHVWDUW FRQWLQXDWLRQ� ��� ��

6
6$������ ��� ��

6(������ ��� ��

VHTXHQWLDO FRQWURO� H[DPSOH� ��

6HTXHQWLDO )XQFWLRQ &KDUW� 6HH 6)&

6)������ ��� ��

6)&� �� �

PRQLWRULQJ� ��
SURJUDPPLQJ� ��

6)& SURJUDP
FRPSDUHG WR ODGGHU GLDJUDP SURJUDP� �
FUHDWLQJ� ��
PHWKRG RI LQSXW� �

VKHHW� �

VLPXOWDQHRXV H[HFXWLRQ� 6HH EUDQFK� SDUDOOHO� PXOWLSOH DFWLYH
VWHSV

62))������ ��� ��

63������ ��� ��
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VWDWXV� �� ��
H[HFXWH� ��
KDOW� ��
LQDFWLYH� ��
SDXVH� ��
VWHS� 6HH VWHS VWDWXV
WUDQVIHU� �� ��� ��

VWHS� �� �� ��� ��
FRQWUROOLQJ� ��
GXPP\� ��� ��
LQLWLDO� �� ��� ��
QRQïH[LVWHQW� ��
QXPEHU� �
VHTXHQWLDO� ��� ��
VWDWXV� �� ��
V\QFKURQRXV� ��

VXEFKDUW� ��� ��� ��
FRPPRQ HUURUV� ��
FRQWURO LQVWUXFWLRQV� ��
GXPP\ VWHS� ��
HQWU\ WHUPLQDO� ��
QHVWLQJ� ��
SUHFDXWLRQV� ��
UHWXUQ WHUPLQDO� ��

VXEURXWLQH� 6HH VXEFKDUW

7
7&17������ ��� ��

WLPH
F\FOH� 6HH F\FOH WLPH
XVHU SURFHVVLQJ� ��

WLPLQJ� DFWLRQ H[HFXWLRQ� ��

7287������ ��� ��

WUDQVLWLRQ� �� ��� ��
ELW� ��
FRQGLWLRQ� �
HYDOXDWLRQ� ��
IODJ� ��
QXPEHU� �� ��
SURJUDP� ��

765������ ��� ��

76:������ ��� ��



���

5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :���ï(�ï�

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� )HEUXDU\ ���� 2ULJLQDO SURGXFWLRQ

� 0D\ ���� &9���� DGGHG�
3DJH ��� 1RWH DGGHG RQ XVLQJ WUDQVLWLRQ SURJUDPV�


	CV500/CV1000/CV2000 SFC Operation Manual
	Notice
	TABLE OF CONTENTS
	About this Manual
	SECTION 1 Outline and Features of SFC
	1-1 Outline
	1-2 Features
	1-3 Application Example

	SECTION 2 SFC Basics
	2-1 SFC Terminology
	2-2 Basic SFC Operation
	2-2-1 Sequential Steps
	2-2-2 Conditional Branching and Conditional Joining
	2-2-3 Parallel Branching
	2-2-4 Parallel Joining
	2-2-5 Status Transfer Conditions

	2-3 Memory Areas and Programming Devices
	2-4 Creating an SFC Program

	SECTION 3 SFC Programming Elements
	3-1 Overview
	3-2 Steps
	3-3 Initial Steps
	3-4 Transitions
	3-4-1 Transition Bits
	3-4-2 Transition Programs

	3-5 Action Blocks
	3-5-1 Action Qualifiers
	3-5-2 AQ Hold Option
	3-5-3 Action Execution Timing
	3-5-4 Action Reset Timing
	3-5-5 AQ and the Execution Cycle

	3-6 Conditional Branching and Joining
	3-7 Parallel Branching and Joining
	3-8 Subcharts
	3-9 SFC Jumps
	3-10 Interrupt Programs

	SECTION 4 Controlling Step Status
	4-1 Step Status
	4-1-1 Controlling Steps
	4-1-2 SFC Control Instructions and Status Changes
	4-1-3 Subcharts
	4-1-4 SFC Control Instructions and Interrupt Programs
	4-1-5 Precautions

	4-2 SFC Control Instructions
	4-2-1 Introduction
	4-2-2 Activate Step - SA(210)
	4-2-3 Pause Step - SP(211)
	4-2-4 Restart Step - (SR(212)
	4-2-5 End Step - SF(213)
	4-2-6 Deactivate Step - SE(214)
	4-2-7 Reset Step - SOFF(215)
	4-2-8 Transition Output - TOUT(202)
	4-2-9 Transition Counter - TCNT(123)
	4-2-10 Read Step Timer - TSR(124)
	4-2-11 Write Step Timer - TSW(125)

	4-3 Program Example

	SECTION 5 SFC Execution Cycle and Errors
	5-1 Basic Execution Cycle
	5-2 Execution Cycle with Multiple Active Steps
	5-3 Execution Cycle with Subcharts
	5-4 Power-Up and Restart Execution
	5-4-1 Power-up Execution
	5-4-2 Restart Continuation
	5-4-3 Items Retained and Not Retained with Restart Continuation

	5-5 User Processing Time
	5-6 SFC Error Codes
	5-6-1 Fatal SFC Errors
	5-6-2 Non-fatal SFC Errors
	5-6-3 SFC Progam Precautions


	SECTION 6 SFC Application Examples
	6-1 Example 1: Sequential Control
	6-2 Example 2: Conditional Branching and Joining
	6-3 Example 3: Using AQs
	6-4 Example 4: Parallel Branching and Joining
	6-5 Example 5: Ladder vs SFC

	Glossary
	Index
	Revision History

