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7DEOH RI &RQWHQWV[LY

3XEOLFDWLRQ ��������� �� $SULO ����

$SSHQGL[ %
(UURU DQG 6\VWHP 0HVVDJHV
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$SSHQGL[ &
*���FRGH 7DEOHV
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&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ WKLV 0DQXDO

7KLV FKDSWHU GHVFULEHV KRZ WR XVH WKLV PDQXDO� 0DMRU WRSLFV LQFOXGH�

� KRZ WKH PDQXDO LV RUJDQL]HG DQG ZKDW LQIRUPDWLRQ FDQ EH IRXQG
LQ LW�

� KRZ WKLV PDQXDO LV ZULWWHQ DQG ZKDW IXQGDPHQWDOV DUH SUHVXPHG
WR EH XQGHUVWRRG E\ UHDGHU�

� GHILQLWLRQV IRU FHUWDLQ NH\ WHUPV�

:H FUHDWHG WKLV PDQXDO IRU $OOHQ��%UDGOH\ ��3& &1& SURJUDPPHUV
DQG�RU RSHUDWRUV� :H DVVXPH WKDW \RX DUH IDPLOLDU ZLWK WKH
IROORZLQJ�

� RSHUDWLQJ DQG SURJUDPPLQJ D &1&
� ��3& VWDQGDUG IURQW SDQHO
� RSHUDWLQJ D SHUVRQDO FRPSXWHU

� $03 SURJUDPPLQJ
� WKH 2IIOLQH 'HYHORSPHQW 6\VWHP �2'6�

:H GLYLGHG WKH PDQXDO WKLV ZD\�

)RU LQIRUPDWLRQ DERXW� 5HIHU WR�

KRZ WR RSHUDWH WKH FRQWURO FKDSWHUV � �� �

KRZ WR SURJUDP WKH FRQWURO FKDSWHUV �� �� ��

VRIWNH\V DSSHQGL[ $

HUURU DQG RSHUDWRU PHVVDJHV LQ DOSKDEHWLFDO RUGHU DSSHQGL[ %

VWDQGDUG *�FRGHV XVHG WR SURJUDP WKH FRQWURO DSSHQGL[ &

:H SODFHG VHFWLRQ KHDGLQJV LQ WKH OHIW PDUJLQ RI HDFK SDJH� DQG
LQFOXGHG LOOXVWUDWLRQV DQG H[DPSOHV DV DLGV LQ SURJUDPPLQJ DQG
RSHUDWLQJ WKH FRQWURO�

&KDSWHU 2YHUYLHZ

$XGLHQFH

0DQXDO 'HVLJQ



���� 8VLQJ WKLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

7DEOH ��$ SURYLGHV D VXPPDU\ RI HDFK FKDSWHU�

7DEOH ��$
0DQXDO 2UJDQL]DWLRQ

&KDSWHU 7LWOH 6XPPDU\

� 0DQXDO 2YHUYLHZ 0DQXDO RYHUYLHZ� LQWHQGHG DXGLHQFH� GHILQLWLRQ RI NH\ WHUPV� KRZ WR SURFHHG�

� %DVLF &RQWURO 2SHUDWLRQ $ EULHI GHVFULSWLRQ RI WKH FRQWURO·V EDVLF RSHUDWLRQ LQFOXGLQJ SRZHU XS� 07% SDQHO� RSHUDWRU SDQHO�
DFFHVV FRQWURO� DQG (�6WRS�

� 2IIVHW 7DEOHV DQG 6HWXS %DVLF VHWXS RI WKH RIIVHW WDEOH� RWKHU LQLWLDO RSHUDWLQJ SDUDPHWHUV�

� 0DQXDO DQG 0', 2SHUDWLRQ +RZ WR XVH WKH PDQXDO RSHUDWH PRGH LQFOXGLQJ� KRPLQJ WKH PDFKLQH� MRJ KDQG�ZKHHO� MRJ
FRQWLQXRXV� DQG MRJ LQFUHPHQW� $OVR FRYHUHG DUH WKH EDVLFV IRU 0', RSHUDWLRQ�

� (GLWLQJ 3URJUDPV 2Q /LQH +RZ WR FUHDWH� HGLW�DQG VDYH D SDUW SURJUDP RQ OLQH�

� (GLWLQJ 3DUW 3URJUDP 2II /LQH +RZ WR FUHDWH� HGLW� DQG VDYH D SDUW SURJUDPV IURP 2'6 RIIOLQH�

� 5XQQLQJ D 3URJUDP +RZ WR VHOHFW DQG H[HFXWH D SURJUDP DXWRPDWLFDOO\� 7KLV FRYHUV SURJUDP FKHFNLQJ DV ZHOO DV SDUW
SURGXFWLRQ� $OVR GHWDLOV RQ VSHFLDO UXQQLQJ FRQGLWLRQV�

� 'DWD 'LVSOD\ +RZ WR DFFHVV DQG LQWHUSUHW WKH GLIIHUHQW SRVLWLRQ GLVSOD\V� +RZ WR XVH WKH 4XLFN &KHFN DQG $FWLYH
3URJUDP JUDSKLFV IHDWXUHV�

� ,QWURGXFWLRQ WR 3URJUDPPLQJ 6WUXFWXUH DQG IRUPDW RI WKH SURJUDPPLQJ ODQJXDJH IRU WKH FRQWURO�

�� &RRUGLQDWH 6\VWHP 2IIVHWV 0DFKLQH FRRUGLQDWH V\VWHP� 3UHVHW :RUN FRRUGLQDWH V\VWHPV� ORJLF RIIVHWV� DQG H[WHUQDO RIIVHWV

�� 2YHUWUDYHOV DQG 3URJUDPPDEOH
=RQHV �*��� *���

+DUGZDUH DQG VRIWZDUH RYHUWUDYHOV� SURJUDPPDEOH ]RQH � �*��� *���� SURJUDPPDEOH ]RQH �
�*����� *������ DQG UHVHWWLQJ RYHUWUDYHOV

�� &RRUGLQDWH &RQWURO 'HVFULEHV DEVROXWH�LQFUHPHQWDO PRGHV� LQFK�PHWULF PRGHV� UDGLXV�GLDPHWHU PRGHV� DQG VFDOLQJ

�� $[LV 0RWLRQ *�ZRUGV GHILQH KRZ WKH WRRO LV SRVLWLRQHG WR WKH HQGSRLQW RI D PRYH� $OVR VHFWLRQV RQ DXWRPDWLF
PDFKLQH KRPH� GZHOO� PLUURULQJ� DQG D[LV FODPS

�� 4XLFN3DWK 3OXV 'HVFULEHV 4XLFN3DWK 3OXV SURJUDPPLQJ

�� 8VLQJ &KDPIHUV DQG &RUQHU 5DGLXV 'HVFULEHV WKH �&� DQG �5�ZRUGV SURJUDPPHG IRU FKDPIHULQJ DQG FRUQHU UDGLXV

�� 6SLQGOHV 'HVFULEHV VSLQGOH VSHHG FRQWURO� VSLQGOH RULHQWDWLRQ� VSLQGOH GLUHFWLRQ� DQG 9LUWXDO & D[LV

�� 3URJUDPPLQJ )HHGUDWHV 'HVFULEHV DFF�GHF� $03�DVVLJQHG IHHGUDWHV� IHHGUDWH FRQWURO� VKRUW EORFN DFF�GHF

�� 'XDO $[LV 2SHUDWLRQ 'HVFULEHV SDUNLQJ� KRPLQJ� SURJUDPPLQJ� RIIVHW PDQDJHPHQW IRU D GXDO D[LV

�� 7RRO &RQWURO 6HOHFWLQJ D WRRO� $FWLYDWLQJ DQG GHDFWLYDWLQJ WRRO OHQJWK RIIVHWV� $OVR WRRO FRQWURO IHDWXUHV VXFK DV
5DQGRP 7RRO DQG 7RRO /LIH 0DQDJHPHQW�

�� &XWWHU &RPSHQVDWLRQ 'HVFULEHV WKH 7RRO 7LS 5DGLXV &RPSHQVDWLRQ IHDWXUH �775&� WKDW RIIVHWV IRU GLIIHUHQW WRRO GLDPHWHUV�

�� 8VLQJ 3RFNHW 0LOOLQJ &\FOHV 'HVFULEHV WKH IL[HG F\FOHV �FDQQHG F\FOHV� IRU GULOOLQJ RSHUDWLRQV DQG WKH *�ZRUGV DQG SDUDPHWHUV
XVHG WR GHILQH WKHP�� 8VLQJ 3RVW 0LOOLQJ &\FOHV XVHG WR GHILQH WKHP�

�� 8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

�� 8VLQJ ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

�� 0LOOLQJ )L[HG &\FOHV

�� 6NLS DQG *DXJLQJ &\FOHV 'HVFULEHV WKH ��3& SURELQJ IHDWXUHV� ,QFOXGHV WKH WRRO PHDVXULQJ JDXJH IHDWXUH�

�� 3DUDPDFURV 'HVFULEHV SDUDPDFURV LQFOXGLQJ FDOOLQJ� DULWKPHWLF IXQFWLRQV� ORRSLQJ� GHFLVLRQ PDNLQJ

$SSHQGL[
$

6RIWNH\V 'HVFULEHV VRIWNH\V DQG WKHLU IXQFWLRQV IRU VRIWNH\ OHYHOV � DQG �� $OVR WKH VRIWNH\ WUHH GLVSOD\LQJ DOO
OHYHOV RI VRIWNH\V DQG WKHLU ORFDWLRQ LV VKRZQ�

$SSHQGL[
%

(UURU DQG 2SHUDWRU 0HVVDJHV $Q DOSKDEHWLFDO OLVWLQJ RI ��6HULHV DQG ��3& V\VWHP PHVVDJHV ZLWK EULHI GHVFULSWLRQV�

$SSHQGL[
&

* DQG 0 &RGH 7DEOHV /LVWV WKH *�FRGHV XVHG WR SURJUDP WKH FRQWURO�



����8VLQJ WKLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

7R PDNH WKLV PDQXDO HDVLHU WR XQGHUVWDQG� ZH LQFOXGHG WKHVH
H[SODQDWLRQV RI WHUPV DQG V\PEROV�

� $OO H[SODQDWLRQV� LOOXVWUDWLRQV� DQG FKDUWV SUHVHQWHG DUH EDVHG RQ
VWDQGDUG &1& IXQFWLRQV� 2SHUDWLRQV PD\ GLIIHU IURP WKH EDVLF
LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO GHSHQGLQJ RQ WKH
FRQILJXUDWLRQ RI WKH PDFKLQH WRRO� )RU GHWDLOV� UHIHU WR WKH
PDQXDOV SUHSDUHG DQG VXSSOLHG E\ WKH V\VWHP LQVWDOOHU�

� 6RPH RI WKH VRIWNH\ IXQFWLRQV PD\ EH SXUFKDVHG DV RSWLRQDO
IHDWXUHV� 7KLV PDQXDO DVVXPHV WKDW DOO RI WKH RSWLRQDO IHDWXUHV
KDYH EHHQ SXUFKDVHG�

� ([SODQDWLRQV DQG LOOXVWUDWLRQV DUH SUHVHQWHG EDVHG RQ WKH
PRYHPHQW RI WKH FXWWLQJ WRRO RQ D IL[HG ZRUNSLHFH�

� 7KH FRQWURO DOORZV WKH XVH RI DQ\ DOSKDEHWLF FKDUDFWHU IRU
H[SUHVVLQJ D QXPHULFDOO\ FRQWUROOHG D[LV� 7KLV PDQXDO XVHV ;� <�
DQG = IRU WKH ILUVW� VHFRQG� DQG WKLUG D[HV RQ WKH EDVLF FRRUGLQDWH
V\VWHP UHVSHFWLYHO\� ,� -� DQG . UHSUHVHQW WKH LQWHJUDQG ZRUGV IRU
WKH D[HV�

� 7KH WHUP $03 LV DQ DEEUHYLDWLRQ IRU $GMXVWDEOH 0DFKLQH
3DUDPHWHUV� 7KHVH SDUDPHWHUV DUH XVHG WR FRQILJXUH D FRQWURO WR D
VSHFLILF PDFKLQH� 6HWWLQJ RI $03 LV XVXDOO\ GRQH E\ WKH V\VWHP
LQVWDOOHU�

� .H\ QDPHV GHVLJQDWHG EHWZHHQ WKH > @ V\PEROV DUH IRXQG RQ \RXU
FRPSXWHU·V NH\ERDUG�

� .H\ QDPHV GHVLJQDWHG EHWZHHQ WKH ^ ` V\PEROV DUH VRIWNH\V
IRXQG RQ WKH %DVLF 'LVSOD\ 6HW�

� 6ZLWFK DQG EXWWRQ QDPHV RQ WKH 'HYLFH1HW 07% SDQHO DUH
GHVLJQDWHG EHWZHHQ WKH � ! V\PEROV�

� 7KH WHUP ´ORJLFµ UHIHUV WR WKH 6RIW/RJL[ �Z ORJLF HQJLQH WKDW
SURFHVVHV VLJQDOV WR WKH ��3&� ,W LV XVXDOO\ SURJUDPPHG E\ WKH
V\VWHP LQVWDOOHU�

� 6\VWHP &KDUDFWHULVWLFV�
� 0HWULF
� $EVROXWH
� ,30

:H LQGLFDWH LQIRUPDWLRQ WKDW LV HVSHFLDOO\ LPSRUWDQW E\ WKH
IROORZLQJ�

�
$77(17,21� LQGLFDWHV FLUFXPVWDQFHV RU SUDFWLFHV
WKDW FDQ OHDG WR SHUVRQDO LQMXU\ DV ZHOO DV WR GDPDJH WR
WKH FRQWURO� WKH PDFKLQH� RU RWKHU HTXLSPHQW�

,PSRUWDQW� LQGLFDWHV LQIRUPDWLRQ WKDW LV QHFHVVDU\ IRU VXFFHVVIXO
DSSOLFDWLRQ RI WKH FRQWURO�

5HDGLQJ WKLV 0DQXDO

&DXWLRQDU\ DQG ,PSRUWDQW
,QIRUPDWLRQ



���� 8VLQJ WKLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

7R PDNH WKLV PDQXDO HDVLHU WR XQGHUVWDQG� ZH LQFOXGHG WKHVH
H[SODQDWLRQV RI WHUPV DQG V\PEROV�

� $OO H[SODQDWLRQV� LOOXVWUDWLRQV� DQG FKDUWV SUHVHQWHG DUH EDVHG RQ
VWDQGDUG &1& IXQFWLRQV� 2SHUDWLRQV PD\ GLIIHU IURP WKH EDVLF
LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO GHSHQGLQJ RQ WKH
FRQILJXUDWLRQ RI WKH PDFKLQH WRRO� )RU GHWDLOV� UHIHU WR WKH
PDQXDOV SUHSDUHG DQG VXSSOLHG E\ WKH V\VWHP LQVWDOOHU�

� 6RPH RI WKH VRIWNH\ IXQFWLRQV PD\ EH SXUFKDVHG DV RSWLRQDO
IHDWXUHV� 7KLV PDQXDO DVVXPHV WKDW DOO RI WKH RSWLRQDO IHDWXUHV
KDYH EHHQ SXUFKDVHG�

� ([SODQDWLRQV DQG LOOXVWUDWLRQV DUH SUHVHQWHG EDVHG RQ WKH
PRYHPHQW RI WKH FXWWLQJ WRRO RQ D IL[HG ZRUNSLHFH�

� ��3& DOORZV WKH XVH RI DQ\ DOSKDEHWLF FKDUDFWHU IRU H[SUHVVLQJ D
QXPHULFDOO\ FRQWUROOHG D[LV� 7KLV PDQXDO XVHV ;� <� DQG = IRU WKH
ILUVW� VHFRQG� DQG WKLUG D[HV RQ WKH EDVLF FRRUGLQDWH V\VWHP
UHVSHFWLYHO\� ,� -� DQG . UHSUHVHQW WKH LQWHJUDQG ZRUGV IRU WKH
D[HV�

� 7KH WHUP $03 LV DQ DEEUHYLDWLRQ IRU $GMXVWDEOH 0DFKLQH
3DUDPHWHUV� 7KHVH SDUDPHWHUV DUH XVHG WR FRQILJXUH WKH ��3&�
6HWWLQJ RI $03 LV XVXDOO\ GRQH E\ WKH V\VWHP LQVWDOOHU�

� .H\ QDPHV GHVLJQDWHG EHWZHHQ WKH > @ V\PEROV DUH IRXQG RQ \RXU
FRPSXWHU·V NH\ERDUG�

� .H\ QDPHV GHVLJQDWHG EHWZHHQ WKH ^ ` V\PEROV DUH VRIWNH\V
IRXQG RQ WKH %DVLF 'LVSOD\ 6HW SDQHO�

� 6ZLWFK DQG EXWWRQ QDPHV RQ WKH 'HYLFH1HW 07% SDQHO DUH
GHVLJQDWHG EHWZHHQ WKH � ! V\PEROV�

� 7KH WHUP ´ORJLFµ UHIHUV WR WKH 6RIW/RJL[ �Z ODGGHU ORJLF SURJUDP
WKDW SURFHVVHV VLJQDOV WR WKH ��3&� ,W LV XVXDOO\ SURJUDPPHG E\
WKH V\VWHP LQVWDOOHU�

� 6\VWHP &KDUDFWHULVWLFV�
� 0HWULF
� $EVROXWH
� ,30

,Q WKLV PDQXDO� ZH XVH DFURQ\PV DQG VKRUWHQHG SURGXFW QDPHV DQG
IHDWXUHV� 6KRUWHQHG WHUPV XVHG LQ WKLV PDQXDO LQFOXGH�

� ��3& ³ $ &1& 3&, FDUG WKDW SURYLGHV D IXOO��IHDWXUHG RSHQ
��6HULHV PRWLRQ FRQWURO VROXWLRQ�

� $03³ $GMXVWDEOH 0DFKLQH 3DUDPHWHUV

� $3, ³ $SSOLFDWLRQ 3URJUDPPLQJ ,QWHUIDFH

5HDGLQJ WKLV 0DQXDO

7HUPV DQG &RQYHQWLRQV



����8VLQJ WKLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

� %'6 ³ %DVLF 'LVSOD\ 6HW� 7KLV VRIWZDUH SURYLGHV WKH XVHU
LQWHUIDFH EHWZHHQ \RXU 3& DQG &1& E\ HPXODWLQJ ��6HULHV
VWDQGDUG VFUHHQV� 7KH VRIWZDUH DOORZV \RX WR FRQWURO� SURJUDP�
SRVLWLRQ� DQG PRQLWRU \RXU ��3&�

� &1&³ &RPSXWHUL]HG 1XPHULFDO &RQWURO

� &RQWURO ³ 7KH ��3& &1&
� &38 ³ &HQWUDO SURFHVVLQJ XQLW
� ''( ³ '\QDPLF GDWD H[FKDQJH� 7KLV DOORZV WZR DSSOLFDWLRQV WR

VKDUH GDWD�

� 'HYLFH ³ $Q\ 'HYLFH1HW��FRPSDWLEOH GHYLFH
� '5$0³ '\QDPLF UDQGRP DFFHVV PHPRU\
� (��6WRS ³ (PHUJHQF\ VWRS
� )ODVK 0HPRU\ ³ 1RQYRODWLOH� SURJUDPPDEOH PHPRU\ WKDW

UHVLGHV RQ WKH &38 ERDUG� 7KLV PHPRU\ EDFNV XS VXFK WKLQJV DV
SDUDPDFUR WRRO RIIVHWV DQG ZRUN FRRUGLQDWHV� DQG $03 DQG
UHWDLQV LQIRUPDWLRQ HYHQ DIWHU D SRZHU IDLOXUH�

� +DUG GULYH ³ $Q\ VWRUDJH ORFDWLRQ GHILQHG E\ \RXU V\VWHP
LQVWDOOHU� ,Q WKLV PDQXDO� KDUG GULYH UHIHUV WR WKH VWRUDJH VSDFH
ORFDWHG RQ WKH 3&�

� +0, ³ +XPDQ��PDFKLQH LQWHUIDFH
� +RVW &RPSXWHU ³ 7KH 3& KRXVLQJ \RXU ��3& FDUG�
� ,�2 ³ ,QSXW�RXWSXW
� /D\HUHG VRIWNH\V ³ 7KH URZ RI NH\V ORFDWHG RQ WKH ERWWRP RI WKH

OLQH DQG F\FOH HGLWRU VFUHHQV
� 2&, ³ 2SHQ &RQWURO ,QWHUIDFH� 2ULJLQDWLQJ DV D ��6HULHV

SURGXFW� 2&, SURYLGHV DQ RSHQ +0, IRU H[LVWLQJ &1&V�

� 2'6 ³ 2IIOLQH 'HYHORSPHQW 6RIWZDUH� 7KLV LV DSSOLFDWLRQ
VRIWZDUH XVHG WR FUHDWH� GRZQORDG� DQG XSORDG FRQILJXUDWLRQ IRU
\RXU ��3& &1&�

� 2/( ³ 2EMHFW��OLQNHG HPEHGGLQJ� 7KLV VWDQGDUG SURYLGHV WKH
DELOLW\ WR OLQN�HPEHG REMHFWV FUHDWHG ZLWK RQH DSSOLFDWLRQ WR
DQRWKHU DSSOLFDWLRQ�

� 23& ³ 2/( IRU SURFHVV FRQWURO� 7KLV LV D PHDQV RI GDWD
H[FKDQJH EHWZHHQ DSSOLFDWLRQV�

� /RJLF ³ 7KH /RJLF HQJLQH WKH 6RIW/RJL[ � HQJLQH
� 3& ³ 3HUVRQDO &RPSXWHU
� 3&, ³ 3HULSKHUDO FRPSRQHQW LQWHUFRQQHFW� 7KLV LV D PHDQV RI

FRQQHFWLQJ SHULSKHUDO GHYLFHV WR \RXU 3&�

� 3&,'6 ³ 3HULSKHUDO FRPSRQHQW LQWHUFRQQHFW GHYLFH VFDQQHU
� 3(/9 ³ 3URWHFWHG ([WUD /RZ 9ROWDJH
� 3URMHFW ³ $ GLUHFWRU\ WKDW VWRUHV FRQILJXUDWLRQ� LQWHUIDFH� DQG

PRWLRQ FRQWURO ILOHV IRU D SDUWLFXODU FRQWURO RU DSSOLFDWLRQ�



���� 8VLQJ WKLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

� 5$0³ 5DQGRP DFFHVV PHPRU\
� 6(/9 ³ 6DIHW\ ([WUD /RZ 9ROWDJH
� 6(5&26 ³ 6HULDO 5HDO��WLPH &RPPXQLFDWLRQ 6\VWHP
� 6RIWNH\ ³ $ URZ RI NH\V ORFDWHG GLUHFWO\ EHORZ WKH RSHUDWRU

SDQHO VFUHHQ RQ WKH %'6�
� 6\VWHP LQVWDOOHU ³ 7KH FRPSDQ\ RU FRQWUDFWRU UHVSRQVLEOH IRU

LQVWDOOLQJ \RXU ��3& FRQWURO�

� 7RSLF 1DPH ³ 7KH QDPH GHVLJQDWHG WR \RXU ��3& &1& WKDW LV
HQWHUHG LQ WKH &RPPRQ WDE RI WKH &RQILJXUDWLRQ 0DQDJHU� 7KLV
WRSLF QDPH LV VKDUHG E\ WKH $3,� $03� DQG /RJLF�

� 836 ³ 8QLQWHUUXSWDEOH 3RZHU 6XSSO\

7KH IROORZLQJ SXEOLFDWLRQV DUH DYDLODEOH IURP $OOHQ�%UDGOH\ DQG FDQ
EH KHOSIXO ZKHQ XVLQJ \RXU ��3& V\VWHP�

3XE� 1R� 'RFXPHQW 1DPH

��������� ��3& &1& 3URGXFW 3URILOH

0&'���� ��6HULHV &1& 2IIOLQH 'HYHORSPHQW 6\VWHP �2'6� 8VHU·V 0DQXDO

�������� ��6HULHV &1& $3, 'HYHORSHU·V *XLGH

��������� ��3& &1& ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO

��������� ��3& &1& /RJLF 5HIHUHQFH 0DQXDO

��������� ��3& &1& $03 5HIHUHQFH 0DQXDO

�������� ��3& &1& /DWKH 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO

�������� ��3& &1& 0LOO 2SHUDWLRQ DQG 3URJUDPPLQJ 0DQXDO

%HIRUH \RX FRQWDFW WHFKQLFDO VXSSRUW� WU\ WR ILQG WKH DQVZHU WR \RXU
TXHVWLRQ LQ \RXU ��3&��UHODWHG GRFXPHQWDWLRQ �UHIHU WR WKH WDEOH RQ
SDJH ������ ,I \RX FDQ QRW ILQG WKH DQVZHU WR \RXU TXHVWLRQ�
WHFKQLFDO VXSSRUW LV DYDLODEOH RQ WKH :RUOG :LGH :HE DQG E\ SKRQH�

� :RUOG :LGH :HE� KWWS���6833257%%6�5$�52&.:(//�&20
� 7HOHSKRQH 7HFKQLFDO 6XSSRUW� � ����� ����������

DYDLODEOH ���� $0 WR ���� 30 (67� 0RQGD\ WKURXJK )ULGD\
�ZLWK WKH H[FHSWLRQ RI KROLGD\V�

$GGLWLRQDO 3XEOLFDWLRQV

7HFKQLFDO 6XSSRUW



����8VLQJ WKLV 0DQXDO

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ <RX &DOO

:KHQ \RX FDOO� PDNH VXUH \RX DUH DW WKH FRPSXWHU UXQQLQJ WKH ��3&
&1&� %H SUHSDUHG WR SURYLGH WKH IROORZLQJ LQIRUPDWLRQ�

,QIRUPDWLRQ /RFDWLRQ

��3& 3URFHVVRU FDUG VHULDO QXPEHU /DEHO RQ ��3& SURFHVVRU FDUG RU YLD WKH
��3& &RQILJXUDWLRQ 0DQDJHU VFUHHQ� ,Q WKH
ODWWHU FDVH� FOLFN WKH :LQGRZV 17 6WDUW
EXWWRQ� 6HOHFW 3URJUDPVÃ 5RFNZHOO
$XWRPDWLRQ �SF &RQILJXUDWLRQ$XWRPDWLRQÃ �SFÃ &RQILJXUDWLRQ
0DQDJHU� ,I WKH ��3& LV UXQQLQJ� SUHVV
^6WRS ��3&`� ,PSRUWDQW� 7KH &1&
PXVW EH LQ (��6WRS� 6HOHFW WKH ��3&
&RQILJXUDWLRQ WDE� &OLFN ^(GLW &1&` DQG&RQILJXUDWLRQ WDE� &OLFN ^(GLW &1&` DQG
UHDG WKH VHULDO QXPEHU IURP WKH RSSRVLWH
ILHOG� &OLFN ^2.`� VHOHFW WKH ��3&
2SHUDWLRQ WDE� DQG FOLFN ^6WDUW ��3&`
WR UHVWDUW \RXU ��3&�

6RIW/RJL[ � VHULDO QXPEHU 6RIW/RJL[ � DFWLYDWLRQ GLVN ODEHO RU IURP WKH
WKH 5HJLVWUDWLRQ ILHOG RQ WKH 6RIW/RJL[ �
6WDWXV 0RQLWRU VFUHHQ� ZKLFK DSSHDUV ZKHQ
\RX FOLFN RQ WKH 6RIW/RJL[ � /(' VWDWXV LQ WKH
:LQGRZV 17 V\VWHP WUD\�

��3& ([HFXWLYH VRIWZDUH UHYLVLRQ QXPEHU 3UHVV WKH ^6<67(0 683257` VRIWNH\
RQ WKH %'6 VFUHHQ� WKH ^�` VRIWNH\� DQG
WKHQ WKH ^3720 6,�2(0` VRIWNH\�
$OWHUQDWLYHO\� \RX FDQ DOVR UHDG WKH ��3&
VRIWZDUH YHUVLRQ IURP WKH ��3& ,QVWDOODWLRQ
GLVN·V ODEHO�

��3& 3& VRIWZDUH UHYLVLRQ QXPEHU &OLFN WKH ^9HUVLRQ ,QIRUPDWLRQ`
EXWWRQ RQ WKH ��3& &RQILJXUDWLRQ 0DQDJHU
VFUHHQ� 7R YLHZ WKLV VFUHHQ� FOLFN WKH
:LQGRZV 17 6WDUW EXWWRQÃ 3URJUDPVÃ
5RFNZHOO $XWRPDWLRQÃ �SFÃ
&RQILJXUDWLRQ 0DQDJHU�

6RIW/RJL[ � VRIWZDUH UHYLVLRQ QXPEHU *R WR WKH 6RIW/RJL[ � 6WDWXV 0RQLWRU
VFUHHQ E\ FOLFNLQJ RQ WKH 6RIW/RJL[ � /('
VWDWXV LQ WKH :LQGRZV 17 V\VWHP WUD\�
6HOHFW ^&RQILJ`� 7KLV WDNHV \RX WR WKH
6RIW/RJL[ � &RQILJXUDWLRQ 0DQDJHU
VFUHHQ� &OLFN RQ WKH ^9HUVLRQ ,QIR`
EXWWRQ� $OWHUQDWLYHO\� \RX FDQ DOVR UHDG
6RIW/RJL[ � YHUVLRQ QXPEHU IURP WKH
6RIW/RJL[ � ,QVWDOODWLRQ GLVN·V ODEHO�

2'6 VRIWZDUH UHYLVLRQ QXPEHU 6WDUW 2'6� 3UHVV WKH >)�@ NH\� 6HOHFW
´$ERXWµ ZLWK WKH DUURZ FXUVRU NH\V� DQG SUHVV
>(QWHU@�

0LVFHOODQHRXV
�$ GHVFULSWLRQ RI ZKDW ZDV KDSSHQLQJ ZLWK WKH V\VWHP
ZKHQ WKH SUREOHP RFFXUUHG

�$ GHVFULSWLRQ RI KRZ \RX WULHG WR VROYH WKH SUREOHP
�7KH H[DFW ZRUGLQJ RI DQ\ PHVVDJHV WKDW DSSHDU RQ
WKH VFUHHQ� WKH &1& (UURU /RJ� DQG :LQGRZV 17
(YHQW /RJ

�7KH KDUGZDUH \RX DUH XVLQJ �L�H�� 3& PDNH DQG
PRGHO� W\SH RI ,�2�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

%DVLF &RQWURO 2SHUDWLRQ

7KLV FKDSWHU GHVFULEHV KRZ WR RSHUDWH WKH $OOHQ�%UDGOH\ ��3&
FRQWURO� LQFOXGLQJ�

7RSLF� 2Q SDJH�

6WDUWLQJ DQG 6WRSSLQJ WKH ��3& ����

7KH %DVLF 'LVSOD\ 6HW ����

,QSXW &XUVRU �����

07% 3DQHO �����

3RZHU�XS �����

(PHUJHQF\ 6WRSV �����

$FFHVV &RQWURO �����

&KDQJLQJ 0RGHV �����

'LVSOD\ 6\VWHP DQG 0HVVDJHV �����

^5()250 0(025<` �����

5HPRYLQJ DQ $[LV �����

7LPH 3DUW &RXQW �����

:H DOVR WHOO \RX DERXW WKH FRQWURO FRQGLWLRQV DXWRPDWLFDOO\ DVVXPHG
DW SRZHU XS�

3ULRU WR VWDUWLQJ WKH %DVLF 'LVSOD\ 6HW� \RX PXVW VWDUW \RXU ��3& YLD
WKH ��3& &RQILJXUDWLRQ 0DQDJHU�

6WDUWLQJ WKH ��3&

7R SURSHUO\ VWDUW \RXU ��3& &1&�

�� &OLFN WKH:LQGRZV 17 6WDUW EXWWRQ DQG VHOHFW 3URJUDPV�

�� &OLFN RQ 5RFNZHOO $XWRPDWLRQ WR FKRRVH WKH �SF RSWLRQ�

�� 6HOHFW &RQILJXUDWLRQ 0DQDJHU WR VWDUW WKH ��3& &RQILJXUDWLRQ
0DQDJHU�

�� 6HOHFW WKH ^6WDUW ��3&` EXWWRQ�

7KH ^6WDUW ��3&` EXWWRQ EHFRPHV JKRVWHG ZKHQ ��3& LV
UXQQLQJ�

&KDSWHU 2YHUYLHZ

3URSHU 6WDUWXS DQG
6KXWGRZQ RI WKH ��3& &1&



���� %DVLF &RQWURO 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� $IWHU LQLWLDOO\ ORDGLQJ WKH ��3& H[HFXWLYH DQG WKH ��3&
FDUG� RQ WKH ��3& &RQILJXUDWLRQ 0DQDJHU�
^6WDUW ��3&` DQG ^6WRS ��3&` DSSHDU JKRVWHG DQG
127 &21),*85(' DSSHDUV LQ WKH 6HULDO 1XPEHU
GLDORJ ER[� 2QFH \RX PDNH WKH DVVRFLDWLRQ EHWZHHQ WKH
&1& DQG WKH VHULDO QXPEHU� ^6WDUW ��3&` EHFRPHV
DYDLODEOH �XQJKRVWHG�� 5HIHU WR \RXU ��3& ,QVWDOODWLRQ
DQG ,QWHJUDWLRQ 0DQXDO ����������� IRU PRUH
LQIRUPDWLRQ�

6WRSSLQJ WKH ��3&

7KHUH DUH WZR SUHIHUUHG PHWKRGV WKURXJK ZKLFK \RXU ��3& FDQ EH
VKXW GRZQ� YLD WKH &RQILJXUDWLRQ 0DQDJHU RU YLD :LQGRZV�

6WRSSLQJ WKH ��3& 8VLQJ WKH &RQILJXUDWLRQ 0DQDJHU

�� 6HOHFW WKH :LQGRZV 17 6WDUW EXWWRQ DQG VHOHFW 3URJUDPV�

�� &OLFN RQ 5RFNZHOO $XWRPDWLRQ WR FKRRVH WKH �SF RSWLRQ� 6HOHFW
&RQILJXUDWLRQ 0DQDJHU WR VWDUW WKH ��3& &RQILJXUDWLRQ
0DQDJHU�

�� 6HOHFW WKH ^6WRS ��3&` EXWWRQ�

6WRSSLQJ WKH ��3& 8VLQJ :LQGRZV 17

�� 6HOHFW WKH :LQGRZV 17 6WDUW EXWWRQ�

�� &OLFN RQ WKH 6KXW 'RZQ��� RSWLRQ�

�
$77(17,21� ,PSURSHU DQG XQFRQWUROOHG VKXWGRZQV
ZLOO FDXVH ORVV RI %%8 GDWD� ,I \RXU ��3& LV QRW VKXW
GRZQ YLD RQH RI WKH XVHU��FRQWUROOHG PHWKRGV GHVFULEHG
RQ SDJH ����� WKH V\VWHP XVHV WKH ODVW NQRZQ %%8
GDWD SURILOH �L�H�� WRRO RIIVHWV� SDUDPDFURV� D[LV
FDOLEUDWLRQ� ZRUN FRRUGLQDWHV� WRRO PDQDJHPHQW� HUURU
ORJ� DQG $03 GDWD�� $Q\ ORVW GDWD ZLOO KDYH WR EH
UHJHQHUDWHG E\ WKH XVHU�

8QFRQWUROOHG 6KXWGRZQV

$OWKRXJK WKH ��3& GRHV QRW UHTXLUH WKH XVH RI EDWWHU\ EDFNXS
PHPRU\� ZH UHFRPPHQG WKDW \RX XVH DQ XQLQWHUUXSWLEOH SRZHU
VXSSO\ �836� WR SURWHFW \RXU &1& GDWD IURP XQFRQWUROOHG VKXWGRZQ
VHTXHQFHV �H�J�� SRZHU ORVV��
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7KH 836 LV DQ H[WHUQDO GHYLFH WKDW LV DEOH WR NHHS \RXU 3& UXQQLQJ
IRU D SUHVFULEHG DPRXQW RI WLPH DIWHU WKH PDLQ SRZHU LV VKXW GRZQ�
ZKLOH HQVXULQJ WKDW QR YLWDO &1& GDWD LV ORVW DIWHU D V\VWHP SRZHU
RII� )RU LQIRUPDWLRQ DERXW UHVWRULQJ GDWD DIWHU DQ XQFRQWUROOHG
VKXWGRZQ� UHIHU WR \RXU 836 GRFXPHQWDWLRQ� )RU PRUH LQIRUPDWLRQ
DERXW 836 GHYLFHV ZLWK UHODWLRQ WR \RXU ��3&� UHIHU WR \RXU ��3&
,QWHJUDWLRQ DQG ,QVWDOODWLRQ 0DQXDO ������������

,Q WKH HYHQW RI D SRZHU ORVV RU DQ LPSURSHU VKXWGRZQ� WKH PHVVDJH
´%%8 6$9( )$,/('� 86,1* /$67 9$/,' '$7$µ LQGLFDWHV ORVW
%%8 GDWD� <RX PD\ DOVR UHYLHZ WKH:LQGRZV 17 (YHQW /RJ� ,I
WKH (YHQW /RJ LQGLFDWHV WKDW \RXU V\VWHP ZDV LPSURSHUO\ VKXW GRZQ�
WKH %%8 GDWD WKDW \RX XVH ZLOO KDYH WKH ODVW NQRZQ SURILOH WKDW \RXU
V\VWHP VWRUHG� $Q\ ORVW GDWD ZLOO KDYH WR EH UHJHQHUDWHG E\ WKH XVHU�

7KH %DVLF 'LVSOD\ 6HW LV D FRPSLOHG H[HFXWDEOH 9LVXDO %DVLFZ
SURJUDP ZULWWHQ WR SURYLGH D ��6HULHV FRPSOLDQW RSHUDWRU LQWHUIDFH
RQ WKH 3&� :LWK %'6� \RX FDQ FUHDWH� HGLW� DQG VDYH SDUW SURJUDPV
RQ \RXU 3&� 7KH HGLWRU KDV D QHZ LQWHUIDFH DQG IXQFWLRQV GLIIHUHQWO\
WKDQ WKH ��6HULHV VWDQGDUG IURQW SDQHO YHUVLRQ� 5HIHU WR SDJH ���� IRU
PRUH LQIRUPDWLRQ DERXW QDYLJDWLQJ WKURXJK WKH HGLWRU�

,PSRUWDQW� ,I \RX ZDQW WR FRQILJXUH WKH GLVSOD\V IRU \RXU VSHFLILF
DSSOLFDWLRQV� WKH 9LVXDO %DVLF VRXUFH FRGH LV DYDLODEOH�
6HH \RXU V\VWHP LQVWDOOHU IRU GHWDLOV�

8VH WKH %DVLF 'LVSOD\ 6HW LQ WKH :LQGRZV 17Z RSHUDWLQJ
HQYLURQPHQW WR SURYLGH D JUDSKLFDO LQWHUIDFH WR WKH &1&� 7KH
IROORZLQJ LV D OLVW RI HQKDQFHG IHDWXUHV�

� 8SGDWHG HGLWRU JUDSKLFV DQG HGLWLQJ FDSDELOLWLHV

� ([WHQGHG SDUW SURJUDP VWRUDJH RQ WKH 3&
� $03 GHYHORSPHQW
� 2SWLRQDO DSSOLFDWLRQ SURJUDP LQWHUIDFH �$3, SDFNDJH� FXVWRPL]HG

XVHU GLVSOD\V DQG JUDSKLFV FDQ EH FUHDWHG

/DXQFKLQJ WKH %DVLF 'LVSOD\ 6HW �%'6�

%DVLF 'LVSOD\ 6HW VFUHHQV DUH LQVWDOOHG RQ \RXU SHUVRQDO FRPSXWHU DV
SDUW RI WKH ��3& &1& VRIWZDUH LQVWDOODWLRQ�

<RXU DSSOLFDWLRQ PD\ KDYH DGGLWLRQDO VFUHHQV FUHDWHG E\ \RXU V\VWHP
LQWHJUDWRU WKDW DUH QRW D SDUW RI %'6� 7KLV PDQXDO GHVFULEHV RQO\
WKRVH VFUHHQV WKDW DUH D SDUW RI %'6�

:KDW LV WKH %DVLF 'LVSOD\
6HW �%'6�"
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,PSRUWDQW� $OWKRXJK \RX PD\ RSHUDWH %'6 ZLWKRXW KDYLQJ DQ\
RWKHU VRIWZDUH DFWLYDWHG� \RX VKRXOG FRPSOHWH WKH
UHFRPPHQGHG VRIWZDUH LQVWDOODWLRQV �LQFOXGLQJ
FRQILJXUDWLRQ� WR XVH %'6 ZLWK \RXU ��3& V\VWHP�
5HIHU WR WKH ��3& ,QVWDOODWLRQ DQG ,QWHJUDWLRQ 0DQXDO
IRU PRUH LQIRUPDWLRQ DERXW VRIWZDUH LQVWDOODWLRQ�

<RX PXVW DFWLYDWH WKH %DVLF 'LVSOD\ 6HW WKURXJK WKH ��3&
&RQILJXUDWLRQ 0DQDJHU� 7R ODXQFK %'6�

�� &OLFN WKH:LQGRZV 17 6WDUW EXWWRQ DQG VHOHFW 3URJUDPV� &OLFN
RQ 5RFNZHOO $XWRPDWLRQ WR FKRRVH WKH �SF RSWLRQ� 6HOHFW
&RQILJXUDWLRQ 0DQDJHU WR VWDUW WKH ��3& &RQILJXUDWLRQ
0DQDJHU�

�� 6HOHFW WKH ��3& 2SHUDWLRQ WDE� 6HOHFW WKH >6WDUW ��3&@ EXWWRQ
WR DFWLYDWH WKH &1&�

,PSRUWDQW� <RX PXVW VWDUW WKH ��3& &1& SULRU WR VWDUWLQJ
%'6� $FWLYDWLQJ %'6 EHIRUH VWDUWLQJ ��3&�
FDXVHV WKH IROORZLQJ PHVVDJH WR DSSHDU�
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�� 6HOHFW WKH >6WDUW %'6@ EXWWRQ RQ WKH ��3& &RQILJXUDWLRQ
0DQDJHU� 7KH $OOHQ��%UDGOH\ 2&, )LOH +DQGOHU DQG 2&, 'DWD
6HUYHU LFRQV VKRXOG DSSHDU RQ WKH WDVN EDU�

�
$77(17,21� ,I WKHVH SURJUDP LFRQV GR QRW DSSHDU�
FKHFN WKH (YHQW /RJ IRU PHVVDJHV WKDW PD\ LQGLFDWH WKH
UHDVRQ�V� IRU WKH LFRQ·V DEVHQFH� ,I WKH SUREOHP
SHUVLVWV DIWHU PDNLQJ WKH QHFHVVDU\ FKDQJHV� FRQWDFW
$��% &XVWRPHU 6XSSRUW�

6HOHFW WKLV EXWWRQ
WR VWDUW ��3&

6HOHFW WKLV EXWWRQ
WR VWDUW %'6

0RVW RI WKH VFUHHQV ORRN YHU\ VLPLODU WR WKRVH DYDLODEOH ZLWK WKH
��6HULHV VWDQGDUG IURQW SDQHO� 7KH ILUVW VFUHHQ WKDW DSSHDUV LV WKH
SRZHU WXUQ��RQ VFUHHQ� VLPLODU WR WKH RQH EHORZ�

$ 7RXU RI WKH %DVLF
'LVSOD\ 6HW
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3UHVV DQ\ NH\ WR FOHDU WKLV VFUHHQ� <RX VHH WKH VFUHHQ WKDW GLVSOD\V
WKH D[LV SRVLWLRQ�

3RZHU 8S &RQGLWLRQV

:KHQ SRZHULQJ XS %'6� \RX KDYH WKH VDPH VFUHHQ VL]H� SDVVZRUG
OHYHO� ODVW DFWLYH SURJUDP GLUHFWRU\� DQG IRQW VL]H DV LQ WKH SUHYLRXV
VHVVLRQ�

3XOOGRZQ 0HQXV

$W WKH WRS RI WKH %'6 ZLQGRZ LV D PHQX EDU� ZKLFK FRQWDLQV WKH )LOH
DQG 2SWLRQV SXOOGRZQ PHQXV� 7KHVH WZR SXOOGRZQ PHQXV DOORZ \RX
WR PDQLSXODWH %'6�
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7R DFFHVV WKH )LOH RU 2SWLRQV SXOOGRZQ PHQXV�

�� 3RLQW \RXU PRXVH RU SRLQWLQJ GHYLFH WR WKH PHQX QDPH�

�� 3UHVV \RXU OHIW PRXVH EXWWRQ WR GLVSOD\ WKH FRQWHQWV EHORZ WKH
PHQX LWHP�

�� 3RLQW WR WKH GHVLUHG PHQX LWHP DQG UHOHDVH WKH PRXVH EXWWRQ�

<RX FDQ DOVR DFFHVV WKH SXOOGRZQ PHQXV XVLQJ WKH NH\ERDUG�

8VH WKLV .H\ &RPELQDWLRQ� 7R 6HOHFW WKH�
>$/7@ � ) )LOH PHQX
>$/7@ � 2 2SWLRQV PHQX

)LOH 0HQX

6HOHFWLQJ WKH )LOH PHQX DOORZV \RX WR DFFHVV WKH H[LW RSWLRQ�
&KRRVLQJ ([LW FORVHV %'6�

�
$77(17,21� &ORVLQJ %'6 '2(6 127 VWRS WKH
��3&�

2SWLRQV 0HQX

6HOHFWLQJ WKH 2SWLRQV PHQX JLYHV \RX DFFHVV WR &RQWURO &1&�
6HOHFW &1&� DQG 6L]H RSWLRQV�
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6HOHFW &1& �� DOORZV \RX WR FKDQJH WKH &1& WKDW %'6 LV FRQQHFWHG
WR� ZKLOH GLVSOD\LQJ WKH QDPH RI HDFK &1& FRQILJXUHG LQ \RXU ��3&
&RQILJXUDWLRQ 0DQDJHU ILOH� 7R VHOHFW D VSHFLILF &1&�

� FOLFN RQ WKH &1& QDPH LQ WKH 6HOHFW &1& ER[ ZLWK \RXU SRLQWLQJ
GHYLFH� &KRRVH WKH 2. EXWWRQ RQ WKH ERWWRP RI WKH VFUHHQ� <RXU
VHOHFWLRQ LV QRZ DFWLYDWHG�
25

� GRXEOH FOLFN RQ WKH GHVLUHG &1& QDPH LQ WKH 6HOHFW &1& ER[�
<RXU VHOHFWLRQ LV QRZ DFWLYDWHG�

7R FDQFHO \RXU VHOHFWLRQ� FKRRVH WKH &$1&(/ EXWWRQ RQ WKH ERWWRP
RI WKH 6HOHFW &1& VFUHHQ�

6L]H �� DOORZV \RX WR FKDQJH WKH ZLGWK RI WKH ZLQGRZ \RX DUH
FXUUHQWO\ ZRUNLQJ LQ� :LQGRZ ZLGWKV DUH EDVHG RQ WKH FRQILJXUHG
UHVROXWLRQ RI \RXU FRPSXWHU PRQLWRU� 7KH KLJKHU WKH UHVROXWLRQ� WKH
ODUJHU VHOHFWLRQ RI ZLQGRZ VL]HV \RX KDYH�

,PSRUWDQW� 7KH VL]H RSWLRQ LV RQO\ DYDLODEOH ZKLOH VRIWNH\ OHYHO � LV
GLVSOD\HG� $WWHPSWLQJ WR PRGLI\ WKH VFUHHQ VL]H RQ DQ\
RWKHU VRIWNH\ OHYHO FDXVHV DQ HUURU�

8VLQJ WKH 6RIWNH\V

:H XVH WKH WHUP VRIWNH\ WR GHVFULEH WKH URZ RI � NH\V DW WKH ERWWRP
RI WKH %'6� (DFK IXQFWLRQ LV GLVSOD\HG RQ WKH VFUHHQ GLUHFWO\ DERYH
WKH VRIWNH\� ,Q WKLV PDQXDO� VRIWNH\ QDPHV DUH VKRZQ EHWZHHQ WKH
^ ` V\PEROV�

%'6 RIIHUV D YDULHW\ RI IXQFWLRQV WKDW FDQ EH LQLWLDWHG E\ XVLQJ WKH
VRIWNH\V� 7KHUH DUH ILYH VRIWNH\V ZKRVH IXQFWLRQ QDPHV DUH GLVSOD\HG
LQ WKH VRIWNH\ DUHD DW WKH ERWWRP RI WKH VFUHHQ �OLQHV ������� 0RYH
WKURXJK %'6 ZLWK WKH VRIWNH\V DW WKH ERWWRP RI WKH VFUHHQ� 7KHUH
DUH WZR ZD\V WR VHOHFW WKHVH VRIWNH\V�

� XVLQJ WKH IXQFWLRQ NH\V �)���)�� RQ \RXU NH\ERDUG
� ZLWK D SRLQWLQJ GHYLFH �H�J�� D PRXVH�
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7R DFFHVV D VRIWNH\� XVH \RXU NH\ERDUG RU SRLQWLQJ GHYLFH WR VHOHFW
WKH DSSURSULDWH IXQFWLRQ NH\�

�VRIWNH\ OHYHO ��

8VH WKH IXQFWLRQ NH\���

RU \RXU SRLQWLQJ GHYLFH WR
VHOHFW WKH VRIWNH\

:H RIWHQ GHVFULEH VRIWNH\V DV EHLQJ RQ D FHUWDLQ OHYHO� IRU H[DPSOH
VRIWNH\ OHYHO �� :H XVH WKH OHYHO RI WKH VRIWNH\ WR GHWHUPLQH WKH
ORFDWLRQ RU QHFHVVDU\ SDWK WR UHDFK WKDW SDUWLFXODU VRIWNH\ IXQFWLRQ�
)RU H[DPSOH� WR JHW WR D VRIWNH\ RQ OHYHO �� \RX PXVW SUHVV D VSHFLILF
VRIWNH\ RQ OHYHO �� IROORZHG E\ D VSHFLILF VRIWNH\ RQ OHYHO �� )RU D
OLVWLQJ RI DOO WKH VRIWNH\V DQG WKHLU UHVSHFWLYH OHYHOV� UHIHU WR
DSSHQGL[ $�

6RIWNH\ OHYHO � LV WKH LQLWLDO VRIWNH\ OHYHO WKH FRQWURO GLVSOD\V DW
SRZHU�XS� 6RIWNH\ OHYHO � DOZD\V UHPDLQV WKH VDPH DQG DOO RWKHU
OHYHOV DUH UHIHUHQFHG IURP VRIWNH\ OHYHO ��

7KH VRIWNH\V RQ RSSRVLWH HQGV RI WKH VRIWNH\ URZ KDYH D VSHFLILF XVH
WKDW UHPDLQV VWDQGDUG WKURXJKRXW WKH GLIIHUHQW VRIWNH\ OHYHOV�

2Q WKH� ,V WKH�

OHIW H[LW VRIWNH\ GLVSOD\HG ZLWK WKH XS DUURZ ^Â`

ULJKW FRQWLQXH VRIWNH\ GLVSOD\HG ZLWK WKH ULJKW DUURZ ^Ã`

� 8VH WKH H[LW VRIWNH\ ^Â` RQ WKH IDU OHIW WR UHJUHVV VRIWNH\ OHYHOV�
)RU H[DPSOH� LI \RX DUH FXUUHQWO\ RQ VRIWNH\ OHYHO � DQG \RX SUHVV
WKH H[LW VRIWNH\� WKH VRIWNH\V FKDQJH WR WKH VRIWNH\V SUHYLRXVO\
GLVSOD\HG RQ VRIWNH\ OHYHO �� :KHQ \RX SUHVV WKH H[LW VRIWNH\
ZKLOH KROGLQJ GRZQ WKH VKLIW NH\� WKH VRIWNH\ GLVSOD\ LV UHWXUQHG
WR VRIWNH\ OHYHO � UHJDUGOHVV RI WKH FXUUHQW VRIWNH\ OHYHO�

� :KHQ PRUH WKDQ � VRIWNH\ IXQFWLRQV DUH DYDLODEOH RQ WKH VDPH
OHYHO� WKH FRQWURO DFWLYDWHV WKH FRQWLQXH ^Ã` VRIWNH\ DW WKH IDU
ULJKW RI WKH VRIWNH\ DUHD� :KHQ \RX SUHVV WKH FRQWLQXH VRIWNH\�
WKH VRIWNH\ IXQFWLRQV FKDQJH WR WKH QH[W VHW RI VRIWNH\V RQ WKDW
OHYHO�

,PSRUWDQW� 7KH FRQWLQXH VRIWNH\ LV QRW DFWLYH ZKHQ WKH QXPEHU RI
VRIWNH\ IXQFWLRQV RQ WKDW OHYHO GRHV QRW H[FHHG ��

)RU H[DPSOH�

�VRIWNH\ OHYHO ��
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:KHQ VRIWNH\ OHYHO � LV UHDFKHG� WKH DERYH VHW RI VRIWNH\V LV
GLVSOD\HG� 3UHVVLQJ WKH FRQWLQXH VRIWNH\ ^Ã` GLVSOD\V WKH UHPDLQLQJ
VRIWNH\ IXQFWLRQV RQ VRIWNH\ OHYHO ��

�VRIWNH\ OHYHO ��

7KH H[LW VRIWNH\ LV QRW GLVSOD\HG VLQFH WKH VRIWNH\V DUH DOUHDG\ RQ
VRIWNH\ OHYHO ��

7KH VRIWNH\ IXQFWLRQV IRU OHYHO � DQG OHYHO � DUH H[SODLQHG LQ
DSSHQGL[ $� 6RIWNH\ IXQFWLRQV IRU OHYHO �� RU KLJKHU� DUH H[SODLQHG
LQ WKH VHFWLRQV WKDW DSSO\ WR WKHLU VSHFLILF RSHUDWLRQV�

,PSRUWDQW� 6RPH RI WKH VRIWNH\ IXQFWLRQV DUH SXUFKDVHG DV RSWLRQDO
IHDWXUHV� 7KLV PDQXDO DVVXPHV WKDW DOO DYDLODEOH
RSWLRQDO IHDWXUHV KDYH EHHQ SXUFKDVHG IRU WKH PDFKLQH�
,I DQ RSWLRQ LV QRW SXUFKDVHG� WKH VRIWNH\ LV EODQN�

7KH LQSXW FXUVRU LV WKH FXUVRU ORFDWHG RQ OLQH � RI WKH VFUHHQ� ,W LV
DYDLODEOH ZKHQ \RX QHHG WR LQSXW GDWD E\ XVLQJ \RXU NH\ERDUG �DV
QHHGHG LQ 0', PRGH� IRU H[DPSOH�� 7KH IROORZLQJ VHFWLRQ LV D
GHVFULSWLRQ RI KRZ WR PRYH WKH FXUVRU DQG HGLW GDWD RQ WKH LQSXW OLQH
E\ XVLQJ WKH NH\V RQ WKH RSHUDWRU SDQHO�

)RU %'6 VFUHHQV WKDW UHTXLUH \RX WR HQWHU GDWD� XVH WKH LQSXW OLQH� DV
LQ WKH ��6HULHV VWDQGDUG IURQW SDQHO� 7R PRYH WKURXJK WKH LQSXW OLQHV�
XVH WKH DUURZ NH\V�

&XUVRU 2SHUDWLRQ� 'HVFULSWLRQ�

&OHDULQJ HUURU PHVVDJHV 7R FOHDU HUURU PHVVDJHV IURP %'6� SUHVV WKH >7$%@ RU
>'(/@ NH\� .HHS LQ PLQG WKDW XVLQJ \RXU NH\ERDUG WR FOHDU
DQ HUURU PHVVDJH GRHV QRW FRUUHFW WKH HUURU FRQGLWLRQ�

'HOHWLQJ FKDUDFWHUV 7R GHOHWH FKDUDFWHUV RQ WKH LQSXW OLQHV PRYH WKH FXUVRU WR WKH
ULJKW RI WKH FKDUDFWHU WR GHOHWH� 3UHVVLQJ WKH >%$&.63$&(@
NH\ GHOHWHV WKH FKDUDFWHU WR WKH OHIW RI WKH FXUVRU LQ WKH LQSXW
OLQH�

'HOHWLQJ DOO FKDUDFWHUV RQ
WKH LQSXW OLQH

7R GHOHWH DOO HQWHUHG FKDUDFWHUV RQ WKH LQSXW OLQHV SUHVV WKH
>%$&.63$&(@ NH\ ZKLOH KROGLQJ GRZQ WKH >6+,)7@ NH\�
$OO FKDUDFWHUV RQ WKH LQSXW OLQH DUH GHOHWHG�

6HQGLQJ LQIRUPDWLRQ 7R VHQG LQIRUPDWLRQ WR WKH FRQWURO IURP LQSXW OLQH SUHVV WKH
>(17(5@ NH\� $OO LQIRUPDWLRQ RQ WKH LQSXW OLQH LV VHQW WR WKH
FRQWURO�

,QSXW /LQH

,QSXWWLQJ 7H[W
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7KH ��6HULHV RSHUDWRU SDQHO KDV D NH\ERDUG ZLWK NH\V DVVLJQHG IRU
VSHFLILF &1& IXQFWLRQV� 7KH %DVLF 'LVSOD\ 6HW LQFOXGHV VSHFLDO NH\
PDSSLQJ VR \RX FDQ SHUIRUP WKHVH IXQFWLRQV RQ \RXU 3& NH\ERDUG�

,I \RX ZDQW WR�
SUHVV WKLV RQ \RXU 3&

NH\ERDUG�
WKH FRUUHODWLQJ NH\ VHTXHQFH RQ
WKH ��6HULHV RSHUDWRU SDQHO LV�

HQDEOH WKH FDOFXODWRU IXQFWLRQ RQ WKH FRQWURO >)�@ &DOFXODWLRQ .H\ >&$/&@
GHOHWH WKH FKDUDFWHU WR WKH OHIW RI WKH FXUVRU RQ WKH LQSXW
OLQH�V�

>%$&. 63$&(@ >'(/@

WRJJOH WKURXJK WKH HGLWRU·V OD\HUHG VRIWNH\V >)��@ 1�$
FOHDU WKH ODWHVW DFWLYH HUURU PHVVDJH >'(/@ RU >7$%@ >&$1@
VHQG WKH GDWD HQWHUHG RQ WKH LQSXW OLQHV WR WKH FRQWURO >(17(5@ RU >5(7851@ >75$160,7@
SHUIRUP D EORFN UHVHW >)��@ >5(6(7@
SHUIRUP D FRQWURO UHVHW >6+,)7@ DQG >)��@ >5(6(7@ � >6+,)7@
GLVSOD\ PRGH VHOHFWLRQ VRIWNH\V >)��@ >',63 6(/(&7@
HQWHU DQ HQG�RI�EORFN FKDUDFWHU ZKHQ ZULWLQJ DQ 0',
SURJUDP

>�@ >(�2�%@

7KH IROORZLQJ VXEVHFWLRQV SURYLGH PRUH LQIRUPDWLRQ RQ VSHFLILF
IXQFWLRQ RSHUDWLRQV �H�J�� FDOFXODWRU RU EORFN UHVHW��

5HVHW 2SHUDWLRQV

%ORFN 5HVHW

8VH WKH EORFN UHVHW IHDWXUH WR IRUFH WKH FRQWURO WR VNLS WKH EORFN
H[HFXWLRQ� 7R XVH WKH EORFN UHVHW IXQFWLRQ� SURJUDP H[HFXWLRQ PXVW
EH VWRSSHG� ,I SURJUDP H[HFXWLRQ VWRSV EHIRUH WKH FRQWURO KDV
FRPSOHWHO\ ILQLVKHG WKH EORFN H[HFXWLRQ� D EORFN UHVHW DERUWV DQ\
SRUWLRQ RI WKDW EORFN WKDW KDV QRW EHHQ H[HFXWHG� ,I SURJUDP
H[HFXWLRQ VWRSV DIWHU WKH FRPSOHWH EORFN H[HFXWLRQ �DV LQ WKH FDVH RI
VLQJOH EORFN H[HFXWLRQ RU D 0�� HWF��� WKH FRQWURO DERUWV WKH
H[HFXWLRQ RI WKH HQWLUH IROORZLQJ EORFN�

3UHVV WKH >)��@ NH\ RQ \RXU NH\ERDUG WR SHUIRUP D EORFN UHVHW�

&RQWURO 5HVHW

<RX FDQ UHWXUQ WKH FRQWURO WR WKH GHIDXOW SDUDPHWHUV� FOHDU DQ\
SURJUDPPLQJ HUURUV� DQG FDQFHO DQ\ 0', FRPPDQGV E\ H[HFXWLQJ D
FRQWURO UHVHW� $IWHU \RX H[HFXWH D FRQWURO UHVHW� DQ\ DFWLYH SURJUDP
UHVHWV WR WKH ILUVW EORFN� DQ\ SURJUDPPHG RIIVHWV RU URWDWLRQV RI WKH
FRRUGLQDWH V\VWHPV UHVHW WR GHIDXOW� DQG DQ\ 0', FRPPDQG LV
GLVFDUGHG� $OO RI WKH RSHUDWLQJ SDUDPHWHUV UHWXUQ WR WKH VWDQGDUG
$03�DVVLJQHG YDOXHV� LQFOXGLQJ DQ\ $03�DVVLJQHG *�FRGHV DFWLYH
DW SRZHU�XS �H[FHSW ,QFK�0HWULF ZKLFK UHPDLQV LQ LWV ODVW
SURJUDPPHG VWDWH DW FRQWURO UHVHW��

+ROG GRZQ WKH >6+,)7@ DQG >)��@ NH\V WR H[HFXWH D FRQWURO UHVHW�

3HUIRUPLQJ &1& )XQFWLRQV
IURP WKH 3& .H\ERDUG
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&DOFXODWRU )XQFWLRQ

7KH ��3& &1& LV HTXLSSHG WR HYDOXDWH VLPSOH PDWKHPDWLFDO
H[SUHVVLRQV GXULQJ WKH FRXUVH RI RSHUDWLRQ RU SURJUDPPLQJ�

7R XVH WKH FDOFXODWRU IXQFWLRQ� OLQH � RI WKH VFUHHQ PXVW EH EODQN�
7KHUH FDQ EH QR SURPSW RQ WKH LQSXW OLQH RI WKH VFUHHQ ZKHQ \RX
DWWHPSW WR GR FDOFXODWLRQV� 7KLV FRPSOHWHO\ GLVDEOHV DQ\ FDOFXODWLRQ
RSHUDWLRQ ZKHQ LQ 0', PRGH� ,I \RX DWWHPSW WR HQWHU WKH FDOFXODWRU
IXQFWLRQ ZKLOH DQRWKHU SURPSW LV DFWLYH� WKH FRQWURO JHQHUDWHV WKH
HUURU PHVVDJH ´&$1127 &$/&8/$7( � 352037 35(6(17�µ

8VH WKH FDOFXODWRU IXQFWLRQ DV IROORZV�

�� 3UHVV WKH >)�@ NH\ RQ \RXU NH\ERDUG� 7KH ´&$/&�µ SURPSW
DSSHDUV RQ WKH LQSXW OLQH RI WKH VFUHHQ �OLQH ���

�� (QWHU D PDWKHPDWLFDO HTXDWLRQ RQ WKH LQSXW OLQH E\ SUHVVLQJ WKH
GHVLUHG NH\V RQ WKH RSHUDWRU SDQHO�

�� 3UHVV WKH >(17(5@ NH\ WR HYDOXDWH WKH H[SUHVVLRQ� 7KH DQVZHU WR
WKH H[SUHVVLRQ LV GLVSOD\HG RQ WKH LQSXW OLQH�

([SUHVVLRQV HQWHUHG RQ WKH LQSXW OLQH FDQQRW H[FHHG D WRWDO RI ��
FKDUDFWHUV� 2QO\ QXPHULF RU VSHFLDO PDWKHPDWLFDO RSHUDWLRQ
FKDUDFWHUV DV GHVFULEHG EHORZ FDQ EH HQWHUHG QH[W WR WKH ´&$/&�µ
SURPSW� $Q\ FKDUDFWHU WKDW LV QRW QXPHULF RU DQ RSHUDWLRQ FKDUDFWHU
\RX HQWHU RQ WKH LQSXW OLQH JHQHUDWHV WKH HUURU PHVVDJH ´,19$/,'
&+$5$&7(5�µ

7KH ODUJHVW QXPEHU \RX FDQ HQWHU IRU D FDOFXODWH IXQFWLRQ LV
���������� <RX FDQQRW HQWHU D QXPEHU ODUJHU WKDQ �� GLJLWV� ,I \RX
HQWHU D QXPEHU WKDW LV WRR ODUJH �ORQJHU WKDQ �� GLJLWV�� WKH FRQWURO
GLVSOD\V WKH HUURU PHVVDJH ´180%(5 ,6 287 2) 5$1*(µ� ,I WKH
QXPEHU HQWHUHG RU FDOFXODWHG LV JUHDWHU WKDQ �� GLJLWV� FRQWURO
GLVSOD\V WKH HUURU PHVVDJH ´0$7+ 29(5)/2:�µ

$Q\ IUDFWLRQDO QXPEHUV FDQQRW H[FHHG ������� �� GHFLPDO SODFHV��
,I \RX H[FHHG WKLV QXPEHU RI GHFLPDO SODFHV� WKH FRQWURO
DXWRPDWLFDOO\ URXQGV RII� ,I WKLV VHYHQWK GLJLW LV OHVV WKDQ �� WKH
FRQWURO URXQGV GRZQ� ,I WKLV VHYHQWK GLJLW LV � RU JUHDWHU� WKH FRQWURO
URXQGV XS�

$Q\ GDWD HQWHUHG RQ WKH LQSXW OLQHV FDQ EH HGLWHG DV GHVFULEHG RQ
SDJH ������

7R GLVDEOH WKH FDOFXODWRU IXQFWLRQ� SUHVV WKH >)�@ NH\ DJDLQ� 7KH
´&$/&�µ SURPSW LV UHPRYHG IURP WKH LQSXW OLQH�
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8VH WKH FKDUDFWHUV LQ 7DEOH ��$ WR LQGLFDWH PDWKHPDWLFDO RSHUDWLRQV�

7DEOH ��$
0DWKHPDWLFDO 2SHUDWRUV

 0XOWLSOLFDWLRQ

� 'LYLVLRQ

� $GGLWLRQ

� 6XEWUDFWLRQ

> @ %UDFNHWV

� *HW 3DUDPDFUR 9DOXH

7KH FRQWURO H[HFXWHV PDWKHPDWLFDO RSHUDWLRQV LQ WKLV RUGHU�

�� $Q\ SDUW RI WKH H[SUHVVLRQ WKDW LV EHWZHHQ WKH EUDFNHWV > @ LV
HYDOXDWHG ILUVW� 7KH YDOXHV RI SDUDPDFUR YDULDEOHV DUH DOVR
VXEVWLWXWHG IRU WKH �[[[[ DV WKH ILUVW RSHUDWLRQ SHUIRUPHG�

�� 0XOWLSOLFDWLRQ DQG GLYLVLRQ DUH HYDOXDWHG VHFRQG�

�� $GGLWLRQ DQG VXEWUDFWLRQ DUH HYDOXDWHG ODVW�

,I WKH VDPH OHYHO RI HYDOXDWLRQ LV SHUIRUPHG WKH OHIW PRVW RSHUDWLRQ
WDNHV SULRULW\�

([DPSOH ���
0DWKHPDWLF ([SUHVVLRQV

([SUHVVLRQ (QWHUHG 5HVXOW 'LVSOD\HG

����� �

���>��@ �

������ ��

>����@�� �

������ ��

���>���@ �
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7DEOH ��% OLVWV WKH IXQFWLRQ FRPPDQGV DYDLODEOH ZLWK WKH >)�@ NH\�

7DEOH ��%
0DWKHPDWLFDO )XQFWLRQV

)XQFWLRQ 0HDQLQJ

6,1 6LQH �GHJUHHV�

&26 &RVLQH �GHJUHHV�

7$1 7DQJHQW �GHJUHHV�

$7$1 $UF 7DQJHQW �GHJUHHV�

$6,1 $UF 6LQH �GHJUHHV�

$&26 $UF &RVLQH �GHJUHHV�

6457 6TXDUH 5RRW

$%6 $EVROXWH 9DOXH

%,1 &RQYHUVLRQ IURP 'HFLPDO WR &RGHG 'HFLPDO

%&' &RQYHUVLRQ IURP &RGHG 'HFLPDO WR 'HFLPDO

5281' 5RXQGLQJ 2II �QHDUHVW ZKROH QXPEHU�

),; 7UXQFDWLRQ 'RZQ

)83 7UXQFDWLRQ 8S

/1 /RJDULWKPV �QDWXUDO ORJ�

(;3 ([SRQHQW

:KHQ \RX SURJUDP WKHVH IXQFWLRQV� SODFH WKH YDOXH WKDW WKH IXQFWLRQ
LV WR EH SHUIRUPHG RQ LQ EUDFNHWV� IRU H[DPSOH� 6,1 >��@� 7KH
H[FHSWLRQ WR WKLV LV WKH DUF WDQJHQW IXQFWLRQ� 7KH IRUPDW IRU $7$1
UHTXLUHV WKH GLYLVLRQ RI WZR YDOXHV� )RU H[DPSOH� $7$1 >��@�>�@ LV
XVHG WR FDOFXODWH WKH DUF WDQJHQW RI ��

7KH IXQFWLRQV LQ 7DEOH ��% DUH H[HFXWHG IURP OHIW WR ULJKW LQ D
SURJUDP EORFN� 7KHVH IXQFWLRQV DUH H[HFXWHG EHIRUH WKH FRQWURO
H[HFXWHV DQ\ PDWKHPDWLFDO RSHUDWRUV OLNH DGGLWLRQ RU VXEWUDFWLRQ�
7KLV RUGHU RI H[HFXWLRQ FDQ RQO\ EH FKDQJHG E\ HQFORVLQJ RSHUDWLRQV
LQ EUDFNHWV > @� 2SHUDWLRQV HQFORVHG LQ EUDFNHWV DUH H[HFXWHG ILUVW�

([DPSOH ���
)RUPDW IRU >&$/&@ )XQFWLRQV

6,1>�@ 7KLV HYDOXDWHV WKH VLQH RI � GHJUHHV�

6457>����@ 7KLV HYDOXDWHV WKH VTXDUH URRW RI ���

6,1>6457>����@@ 7KLV HYDOXDWHV WKH VLQH RI WKH VTXDUH URRW RI ���
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([DPSOH ���
0DWKHPDWLFDO )XQFWLRQ ([DPSOHV

([SUHVVLRQ (QWHUHG 5HVXOW

6,1>��@ ���

6457>��@ ���

$%6>��@ ���

%,1>���@ �����

%&'>���@ �����

5281'>����@ ����

5281'>����@ ����

),;>����@ ����

)83>����@ ����

)83>����@ ����

/1>�@ ��������

(;3>�@ ��������

,PSRUWDQW� 3UHFDXWLRQ PXVW EH WDNHQ ZKHQ SHUIRUPLQJ FDOFXODWLRQV
ZLWKLQ WKH EUDFNHWV > @� 7KH RSHUDWLRQV ZLWKLQ WKH
EUDFNHW DUH SHUIRUPHG ILUVW� DQG WKHQ WKH IXQFWLRQ LV
SHUIRUPHG RQ WKLV UHVXOWDQW� )RU H[DPSOH�

5281'>�������@� 7KH UHVXOW RI WKLV LV ���

7KH YDOXHV LQ WKH EUDFNHWV DUH DGGHG WRJHWKHU ILUVW DQG WKHQ URXQGHG�
QRW URXQGHG DQG WKHQ DGGHG WRJHWKHU�

3DUDPDFUR 9DULDEOHV LQ &$/& 2SHUDWLRQV

$Q\ SDUDPDFUR YDULDEOH FDQ EH DFFHVVHG WKURXJK WKH &$/&
IXQFWLRQ� ,QFOXGH D � VLJQ IROORZHG E\ WKH SDUDPDFUR YDULDEOH
QXPEHU� :KHQ WKH FDOFXODWLRQ LV SHUIRUPHG WKH YDOXH RI WKDW
SDUDPDFUR YDULDEOH LV VXEVWLWXWHG LQWR WKH HTXDWLRQ� <RX FDQ QRW
FKDQJH WKH YDOXH RI SDUDPDFUR YDULDEOHV ZLWK WKH &$/& IXQFWLRQ�
/RFDO SDUDPHWHUV DUH RQO\ DYDLODEOH IRU WKH FXUUHQWO\ DFWLYH QHVWLQJ
OHYHO RI WKH FRQWURO �PDLQ SURJUDP� RU RQH RI IRXU QHVWHG PDFUR
SURJUDPV�� <RX FDQ QRW SHUIRUP FDOFXODWLRQV WKDW FRQWDLQ DQ\
SDUDPDFUR YDULDEOHV LI WKH FRQWURO LV FXUUHQWO\ H[HFXWLQJ D SURJUDP
EORFN� 7KH FRQWURO PXVW EH LQ HLWKHU F\FOH VWRS VWDWH� RU (�6WRS�

([DPSOH ���
&DOOLQJ 3DUDPDFUR 9DULDEOHV ZLWK WKH &$/& )XQFWLRQ

([SUHVVLRQ (QWHUHG 5HVXOW 'LVSOD\HG

���� 'LVSOD\ FXUUHQW YDOXH RI YDULDEOH ����

�������� 'LYLGH �� E\ WKH FXUUHQW YDOXH RI ����
DQG PXOWLSO\ E\ �

6,1>����@ 0XOWLSO\ WKH YDOXH RI ��� �IRU WKH FXUUHQW
ORFDO SDUDPHWHU QHVWLQJ OHYHO� E\ � DQG
WDNH WKH VLQH RI WKDW UHVXOW
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1DYLJDWLQJ WKURXJK WKH 'LVSOD\

,I \RX FKRRVH� \RX FDQ SXUFKDVH D ��3& &1& EXQGOH SDFN WKDW
FRQWDLQV DQ /&' �������LQ�� ZLWK RU ZLWKRXW D WRXFK VFUHHQ� %RWK
KDYH LGHQWLFDO GLVSOD\V DQG JUDSKLFV FDSDELOLWLHV�

&HUWDLQ OLQHV RI WKH VFUHHQ DUH GHGLFDWHG WR GLVSOD\LQJ VSHFLILF
LQIRUPDWLRQ�

/LQHV� 'LVSOD\ LQIRUPDWLRQ�

OLQH �
PDFKLQH�
V\VWHP PHVVDJH DUHD

,I DQ HUURU RFFXUV RU D PHVVDJH LV JHQHUDWHG IRU DQ\ UHDVRQ GXULQJ
PDFKLQH RSHUDWLRQ RU SURJUDP H[HFXWLRQ� WKH FRQWURO GLVSOD\V WKH
FRUUHVSRQGLQJ PDFKLQH�V\VWHP PHVVDJH LQ WKLV DUHD� 2QO\ WKH
KLJKHVW SULRULW\� PRVW FXUUHQW PHVVDJH LV GLVSOD\HG KHUH�

OLQH �
LQSXW OLQHV

:KHQ \RX HQWHU GDWD XVLQJ WKH NH\ERDUG� WKH FRQWURO GLVSOD\V WKH
FKDUDFWHUV FRUUHVSRQGLQJ WR WKH NH\V SUHVVHG XQWLO \RX SUHVV WKH
>(17(5@ NH\�

OLQHV ����
GDWD GLVSOD\ DUHD

7KH FRQWURO GLVSOD\V D[LV SRVLWLRQ GDWD� OLVWLQJ RI WKH SDUW SURJUDP� WRRO
RIIVHW GDWD� *�� 0�� +�� 7�� )�� 6�� DQG '�FRGHV� DQG RWKHU GDWD� DV
GHWHUPLQHG E\ WKH VHOHFWHG GLVSOD\� 5HIHU WR FKDSWHU ��

OLQHV �����
/RJLF PHVVDJH DUHD

7KH FRQWURO GLVSOD\V DQ\ PHVVDJHV JHQHUDWHG E\ WKH ORJLF SURJUDP LQ
WKLV DUHD

OLQHV �����
VRIWNH\ GLVSOD\ DUHD

7KH FRQWURO GLVSOD\V WKH FXUUHQWO\ DYDLODEOH VRIWNH\ IXQFWLRQV LQ WKLV
DUHD�

)LJXUH ��� VKRZV WKH SXVK�EXWWRQ 07% SDQHO� 7DEOH ��& H[SODLQV
WKH IXQFWLRQV RI WKH EXWWRQV RQ WKH 07% SDQHO� 2SWLRQDO RU FXVWRP
07% SDQHOV PD\ EH XVHG� 5HIHU WR WKH GRFXPHQWDWLRQ SUHSDUHG E\
\RXU V\VWHP LQVWDOOHU IRU GHWDLOV�

7KURXJKRXW WKLV PDQXDO� ZH VKRZ VZLWFKHV DQG EXWWRQ QDPHV WKDW
DUH IRXQG RQ \RXU 07% SDQHO EHWZHHQ WKH � ! V\PEROV� 7KH 07%
SDQHO XVHV GHIDXOWV ZKHQ \RX WXUQ RQ SRZHU WR WKH FRQWURO� 7DEOH ��&
FRQWDLQV WKHVH GHIDXOWV�

0RVW RI WKH EXWWRQV RQ WKH 07% SDQHO DUH FRQILJXUHG E\ \RXU V\VWHP
LQVWDOOHU·V ORJLF SURJUDP� :H DVVXPH WKDW \RXU ORJLF ZDV ZULWWHQ DV
LQWHQGHG IRU QRUPDO RSHUDWLRQ� ,I D VZLWFK GRHV QRW ZRUN WKH ZD\ LW
LV GHVFULEHG LQ WKLV PDQXDO� UHIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ \RXU
V\VWHP LQVWDOOHU�

7KH 3XVK�EXWWRQ 07%
3DQHO
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6ZLWFK RU %XWWRQ 1DPH +RZ ,W :RUNV  'HIDXOW IRU 3XVK�%XWWRQ 07% 3DQHO

02'( 6(/(&7 6HOHFWV WKH RSHUDWLRQ PRGH

$872 ���� DXWRPDWLF PRGH
0$18$/ ���� PDQXDO PRGH
0', ���� PDQXDO GDWD LQSXW PRGH

-2* 6(/(&7 6HOHFWV WKH MRJ PHWKRG WR EH DFWLYH LQ PDQXDO PRGH

,1&5(0(17$/ ���� LQFUHPHQWDO MRJ
&217,18286 ���� FRQWLQXRXV MRJ
+20( ���� PDFKLQH KRPH

63(('�08/7,3/< 6HOHFWV DQ D[LV IHHGUDWH RU D[LV IHHG DPRXQW PXOWLSOLFDWLRQ UDWLR XVHG LQ WKH PDQXDO PRGH� (DFK
VHOHFWLRQ PRGLILHV WKH DFWLYH IHHGUDWH E\ D YDOXH VHW LQ $03� 0RGLILFDWLRQ DOVR GHSHQGV RQ WKH VHWWLQJ
RI �-2* 6(/(&7! DV GHVFULEHG EHORZ�
� ,1&5(0(17$/

:KHQ LQ LQFUHPHQWDO MRJ PRGH� 63(('�08/7,3/< DOWHUV WKH LQFUHPHQWDO MRJ GLVWDQFH E\ D IDFWRU VHW
LQ $03 E\ \RXU V\VWHP LQVWDOOHU� <RXU V\VWHP LQVWDOOHU VHWV D YDOXH IRU WKH VHOHFWLRQV� 7KH
LQFUHPHQWDO MRJ VSHHG LV IL[HG WR PHGLXP EXW FDQ VWLOO EH FRQWUROOHG E\ �)(('5$7( 29(55,'(!�

� &217,18286
:KHQ LQ FRQWLQXRXV MRJ PRGH� 63(('�08/7,3/< DFWV DV D IHHGUDWH VHOHFWLRQ VZLWFK ZKLFK KDV
YDOXHV VHW LQ $03 E\ \RXU V\VWHP LQVWDOOHU� <RXU V\VWHP LQVWDOOHU VHWV D YDOXH IRU DOO � VHOHFWLRQV
LQGHSHQGHQWO\ IRU HDFK D[LV� �)(('5$7( 29(55,'(! FDQ EH XVHG IRU VSHHG DGMXVWPHQWV�

,PSRUWDQW� 7KH YDOXHV IRU WKH GLIIHUHQW �63(('�08/7,3/<! VHOHFWLRQV DUH FRQILJXUHG E\ \RXU
V\VWHP LQVWDOOHU�

63,1'/( 63((' 29(55,'( 6HOHFWV WKH RYHUULGH IRU SURJUDPPHG VSLQGOH VSHHGV LQ �� LQFUHPHQWV ZLWKLQ D UDQJH RI ��� WR �����

63,1'/( RU
63,1'/( ',5(&7,21

6HOHFWV VSLQGOH URWDWLRQ� FORFNZLVH �&:�� VSLQGOH VWRS �2))�� FRXQWHUFORFNZLVH �&&:�� &DQ EH
RYHUULGGHQ E\ DQ\ SURJUDPPHG VSLQGOH GLUHFWLRQ FRPPDQG�

)(('5$7( 29(55,'( 6HOHFWV D IHHGUDWH RYHUULGH SHUFHQWDJH IRU WKH IHHGUDWH SURJUDPPHG ZLWK DQ )��ZRUG LQ DQ\ RI WKH
IHHGUDWHV PRGHV �*���*���*��� DQG WKH UHFLSURFDWLRQ IHHGUDWH SURJUDPPHG ZLWK DQ ( ZRUG�
�)(('5$7( 29(55,'(! KDV D UDQJH RI �� WR ���� RI WKH SURJUDPPHG IHHGUDWH DQG DOWHUV WKH
SURJUDPPHG IHHGUDWH LQ ��� LQFUHPHQWV� :KHQ VHW WR ��� WKH FRQWURO LV HIIHFWLYHO\ LQ IHHGKROG�



����� %DVLF &RQWURO 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

6ZLWFK RU %XWWRQ 1DPH +RZ ,W :RUNV  'HIDXOW IRU 3XVK�%XWWRQ 07% 3DQHO

5$3,' )(('5$7( 29(55,'( 6HOHFWV WKH RYHUULGH IRU UDSLG IHHGUDWHV� 6HOHFW IURP )�� ���� ���� DQG ���� ZKHUH )� LV D UDSLG
IHHGUDWH RYHUULGH VHWWLQJ HVWDEOLVKHG LQ $03 E\ WKH V\VWHP LQVWDOOHU�

(0(5*(1&< 6723 7KLV EXWWRQ VWRSV PDFKLQH RSHUDWLRQ DQG GLVDEOHV WKH VSLQGOH DQG D[LV GULYHV ZKHQ SUHVVHG�

(�6723 5(6(7 7KLV EXWWRQ UHVHWV DQ HPHUJHQF\ VWRS FRQGLWLRQ ZKHQ SUHVVHG� %HIRUH SUHVVLQJ WKLV EXWWRQ WKH
FRQGLWLRQ WKDW FDXVHG WKH (�6WRS VKRXOG EH UHVROYHG�

&<&/( 67$57 7KH FRQWURO EHJLQV RU UHVXPHV SDUW SURJUDP H[HFXWLRQ� 0', SURJUDP H[HFXWLRQ� RU SURJUDP FKHFN
ZKHQ WKLV EXWWRQ LV SUHVVHG�

&<&/( 6723 3UHVVLQJ WKLV EXWWRQ FDXVHV WKH FRQWURO WR VWRS SDUW SURJUDP H[HFXWLRQ� 0', H[HFXWLRQ� RU SURJUDP
FKHFN� ,I SUHVVHG GXULQJ WKH H[HFXWLRQ RI D SURJUDP EORFN� D F\FOH VXVSHQG VWDWH RFFXUV�

6,1*/( %/2&. 7KH FRQWURO H[HFXWHV RU FKHFNV RQH EORFN RI D SDUW SURJUDP RU 0', HQWU\ HDFK WLPH WKH
�&<&/( 67$57! EXWWRQ LV SUHVVHG ZKHQ VLQJOH EORFN LV DFWLYH�

$;,6�',5(&7,21 7KHVH EXWWRQV DUH XVHG IRU PDQXDO RSHUDWLRQV� 7KH\ VHOHFW DQ D[LV DQG GLUHFWLRQ ZKHQ
�-2* 6(/(&7! LV VHW IRU FRQWLQXRXV� LQFUHPHQWDO� RU KRPH� ,I �-2* 6(/(&7! LV VHW IRU
KDQGZKHHO� WKHVH EXWWRQV VHOHFW DQ D[LV RQO\� 'LUHFWLRQ LV WKHQ GHWHUPLQHG E\ KDQGZKHHO URWDWLRQ�

75956 +ROG WKLV EXWWRQ GRZQ ZKLOH H[HFXWLQJ D FRQWLQXRXV MRJ PRYH WR RYHUULGH WKH DFWLYH IHHGUDWH DQG MRJ DQ
D[LV LQ UDSLG WUDYHUVH�

)� � )� 7KH IXQFWLRQV IRU WKHVH EXWWRQV DUH DVVLJQHG E\ WKH V\VWHP LQVWDOOHU� 5HIHU WR WKH GRFXPHQWDWLRQ
SUHSDUHG E\ WKH V\VWHP LQVWDOOHU IRU GHWDLOV�

21 7XUQV RQ SRZHU WR WKH 3& ZKHQ FRQQHFWHG WR \RXU ������2)& RU D PDVWHU FRQWURO UHOD\�

2)) 7XUQV RII SRZHU WR WKH 3& ZKHQ FRQQHFWHG WR \RXU ������2)& RU D PDVWHU FRQWURO UHOD\�

,PSRUWDQW� 0DQ\ RI WKH RYHUULGH VZLWFK VHWWLQJV PD\ EH GLVDEOHG
E\ SURJUDPPLQJ WKH FRUUHFW 0�FRGH RU VHWWLQJ D
SDUWLFXODU SDUDPDFUR SDUDPHWHU� 5HIHU WR WKHLU
UHVSHFWLYH VHFWLRQV IRU GHWDLOV RQ WKHVH IHDWXUHV�

7KH EDVLF SURFHGXUH IRU WXUQLQJ SRZHU RQ DQG RII WR ��3& LV
GHVFULEHG LQ WKLV VHFWLRQ� 5HIHU WR WKH ��3& ,QVWDOODWLRQ DQG
,QWHJUDWLRQ 0DQXDO IRU PRUH VSHFLILF SURFHGXUHV�

6WDUWLQJ WKH %DVLF 'LVSOD\ 6HW

)ROORZ WKLV SURFHGXUH WR WXUQ RQ SRZHU WR WKH FRQWURO�

�� 0DNH VXUH \RXU 3& LV RQ� 9LVXDOO\ FKHFN WR PDNH VXUH WKDW WKH
PDFKLQH LV LQ QRUPDO RSHUDWLQJ FRQGLWLRQ�

�� &OLFN WKH:LQGRZV 17 6WDUW EXWWRQ DQG VHOHFW 3URJUDPV�

�� &OLFN RQ 5RFNZHOO $XWRPDWLRQ WR DFFHVV WKH �SF RSWLRQ� 8QGHU
�SF� FOLFN RQ &RQILJXUDWLRQ 0DQDJHU�

,PSRUWDQW� <RX PXVW VWDUW WKH ��3& SULRU WR VWDUWLQJ %'6�
6WDUWLQJ %'6 ZLWKRXW VWDUWLQJ RQ WKH
&RQILJXUDWLRQ 0DQDJHU FDXVHV WKH HUURU
´&$1127 /,1. 72
$%2&,6(59(5_<285&1&1$0(µ WR GLVSOD\�

3RZHU 3URFHGXUHV
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�� 6HOHFW WKH 6WDUW ��3& EXWWRQ RQ WKH &RQILJXUDWLRQ 0DQDJHU ��3&
2SHUDWLRQ WDE�

�� 6HOHFW WKH 6WDUW %'6 EXWWRQ RQ WKH &RQILJXUDWLRQ 0DQDJHU ��3&
2SHUDWLRQ WDE WR ODXQFK %'6� WKH 2&, )LOH +DQGOHU� DQG WKH 2&,
''(�23& 'DWD 6HUYHU�

,PSRUWDQW� ,I WKH VFUHHQ GRHV QRW GLVSOD\ FKDUDFWHUV DIWHU \RX SUHVV
WKH 6WDUW %'6 EXWWRQ ZLWKLQ D UHDVRQDEOH ZDUP��XS
SHULRG �DERXW �� VHFRQGV�� SUHVV >&WUO@ � >$OW@

� >'HOHWH@ WR VWRS %'6 WKURXJK WKH :LQGRZV 17 7DVN
0DQDJHU� &RQWDFW VHUYLFH SHUVRQQHO IRU IXUWKHU
LQVWUXFWLRQV�

$IWHU %'6 LV UXQQLQJ� WKH %'6 ZHOFRPH VFUHHQ DSSHDUV DQG LQVWUXFWV
\RX WR SUHVV DQ\ EXWWRQ WR FRQWLQXH�

<RX VHH WKH PDLQ PHQX VFUHHQ�

7KH VRIWNH\V DYDLODEOH RQ WKH PDLQ PHQX VFUHHQ DUH UHIHUUHG WR DV
´OHYHO �µ VRIWNH\ IXQFWLRQV� 6RPH RI WKH VRIWNH\ IXQFWLRQV DUH
SXUFKDVHG DV RSWLRQDO DQG PD\ QRW DSSHDU H[DFWO\ DV VKRZQ� 5HIHU
WR SDJH ���� IRU PRUH LQIRUPDWLRQ DERXW WKH VRIWNH\V�
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6WRSSLQJ WKH %DVLF 'LVSOD\ 6HW

7R WXUQ RII SRZHU WR %'6� VHOHFW ([LW XQGHU WKH )LOH PHQX�

�
$77(17,21� 7R SUHYHQW GDPDJH WR WKH PDFKLQH�
QHYHU WXUQ RII SRZHU ZKLOH D SDUW SURJUDP LV EHLQJ
H[HFXWHG� %HIRUH WXUQLQJ RII SRZHU� PDNH VXUH WKDW WKH
FRQWURO LV LQ &<&/( 6723� \RX SUHVV WKH (��6WRS
EXWWRQ RQ WKH 07% SDQHO� DQG \RX H[HFXWH D SURSHU
VKXWGRZQ �UHIHU WR SDJH ������

$IWHU SRZHULQJ XS WKH FRQWURO RU SHUIRUPLQJ D FRQWURO UHVHW RSHUDWLRQ
�VHH SDJH ������� WKH FRQWURO DVVXPHV D QXPEHU RI LQLWLDO RSHUDWLQJ
FRQGLWLRQV� 7KHVH DUH OLVWHG EHORZ�

� ,QLWLDO 3DVVZRUG $FFHVV LV DVVLJQHG WR WKH OHYHO WKDW ZDV DFWLYH
ZKHQ SRZHU ZDV WXUQHG RII �SURYLGHG WKDW OHYHO LV D SRZHU�XS
OHYHO VHOHFWHG LQ DFFHVV FRQWURO�� ,I WKH DFWLYH OHYHO ZKHQ SRZHU LV
WXUQHG RII LV QRW D SRZHU�XS OHYHO� WKHQ WKH FRQWURO GHIDXOWV WR WKH
QH[W ORZHU OHYHO WKDW LV D SRZHU�XS OHYHO� 6HH SDJH ����� RQ
DFFHVV FRQWURO�

� 7KH FRQWURO LV SODFHG LQ (�6WRS� 7KH FRQWURO LV QRW DOORZHG WR
FRPH RXW RI (�6WRS LI WKH GHIDXOW $03 LV ORDGHG DW SRZHU�XS� RU
LI WKHUH LV QR ORJLF SURJUDP ORDGHG LQ WKH V\VWHP� $Q DSSURSULDWH
HUURU PHVVDJH LV GLVSOD\HG�

� 7KH FRQWURO GHIDXOWV WR RQH *�FRGH IURP HDFK RI WKHVH JURXSV �DV
VHW LQ $03��

0RGDO *URXS� *�FRGH

� *�� /LQHDU $FF�'HF
*���� 6��&XUYH $FF�'HF
*���� $FF�'HF 'LVDEOHG

� *�� 5DSLG WUDYHUVH
*�� /LQHDU LQWHUSRODWLRQ

� *�� 3ODQH 6HOHFWHG
*�� 3ODQH 6HOHFWHG
*�� 3ODQH 6HOHFWHG

� *�� $EVROXWH
*�� ,QFUHPHQWDO

� *�� 3URJUDPPDEOH =RQH � DQG � �2Q�
*���� 3URJUDPPDEOH =RQH � �2II� � �2Q�
*�� 3URJUDPPDEOH =RQH � DQG � �2II�
*���� 3URJUDPPDEOH =RQH � �2Q� � �2II�

� *�� )HHG SHU PLQXWH
*�� )HHG SHU UHYROXWLRQ

� *�� ,QFK PRGH
*�� 0HWULF PRGH

�� *�� ,QLW /HYHO 5HWXUQ
*�� 5 3RLQW /HYHO 5HWXUQ

&RQWURO &RQGLWLRQV DW
3RZHU�8S
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�� 121( 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

�� *�� ([DFW 6WRS 0RGH
*�� $XWR &RUQHU 2YHUULGH 0RGH
*�� 7DSSLQJ 0RGH
*�� &XWWLQJ 0RGH

�� *�� 5DGLXV 3URJUDPPLQJ 0RGH
*�� 'LDPHWHU 3URJUDPPLQJ 0RGH

�� *�� &XWWHU &RPS /LQHDU
*���� &XWWHU &RPS 5RXQGLQJ

�� *�� 6KRUW %ORFN )HHG &ODPSHG
*�� 6KRUW %ORFN )XOO &ODPSHG

�� *�� 6\QFKURQRXV PRGH
*���� $V\QFKURQRXV PRGH
*���� $XWRV\QFKURQRXV PRGH

 7KLV * FRGH JURXS LV RQO\ HVWDEOLVKHG DW SRZHU XS� $ FRQWURO UHVHW ZLOO QRW
FKDQJH WKH ODVW SURJUDPPHG VWDWH RI WKLV PRGDO * FRGH JURXS�

7R VKRZ WKH FXUUHQW RSHUDWLQJ FRQGLWLRQV DW DQ\ WLPH� DFFHVV WKH
*�FRGH VWDWXV VFUHHQ� 5HIHU WR )LJXUH ���� IRU DQ H[DPSOH RI WKH
*��FRGH VWDWXV VFUHHQ� ,I \RX GR WKLV LPPHGLDWHO\ DIWHU SRZHU�XS� LW
VKRZV WKH LQLWLDO RSHUDWLQJ FRQGLWLRQV VHOHFWHG LQ $03 DORQJ ZLWK
RWKHU FRQWURO SRZHU�XS GHIDXOW FRQGLWLRQV�

3UHVV WKH UHG �(0(5*(1&< 6723! EXWWRQ RQ WKH 07% SDQHO �RU DQ\
RWKHU (�6WRS VZLWFKHV LQVWDOOHG RQ WKH PDFKLQH� WR VWRS RSHUDWLRQV
UHJDUGOHVV RI WKH FRQGLWLRQ RI WKH FRQWURO DQG WKH PDFKLQH�

�
$77(17,21� 7R DYRLG GDPDJH WR HTXLSPHQW RU
KD]DUG WR SHUVRQQHO� WKH V\VWHP LQVWDOOHU VKRXOG
FRQQHFW WKH �(0(5*(1&< 6723! EXWWRQ� VR WKDW SUHVVLQJ
WKH EXWWRQ RSHQV WKH FLUFXLW FRQQHFWHG WR WKH (�6723
67$786 WHUPLQDO RQ WKH ��3& FDUG� 7KLV VKRXOG
GLVDEOH WKH D[LV GULYHV DQG WKH VSLQGOH GULYH FLUFXLWV�
ZKLFK VKRXOG ERWK EH FRQQHFWHG WR WKLV WHUPLQDO� 5HIHU
WR WKH LQWHJUDWLRQ PDQXDO RU WKH GRFXPHQWDWLRQ
SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV�

,I HTXLSSHG ZLWK D SXVK�EXWWRQ 07% SDQHO� WKH IROORZLQJ RFFXUV
DXWRPDWLFDOO\ DIWHU \RX SUHVV WKH �(0(5*(1&< 6723! EXWWRQ�

� 7KH FRQWURO GLVSOD\V ´(�6723µ LQ WKH PHVVDJH DUHD� 7KLV
LQGLFDWHV WKDW WKH FRQWURO LV LQ WKH HPHUJHQF\ VWRS VWDWH�

� 7KH UHG OLJKW LQ WKH �&<&/( 6723! EXWWRQ OLJKWV XS WR LQGLFDWH
WKDW WKH FRQWURO LV LQ WKH IHHGKROG VWDWH�

� 3RZHU WR DOO D[LV GULYH PRWRUV LV WXUQHG RII�

(PHUJHQF\ 6WRS 2SHUDWLRQV
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,PSRUWDQW� ,I \RX SUHVV WKH �(0(5*(1&< 6723! EXWWRQ ZKLOH D SDUW
SURJUDP LV UXQQLQJ� SURJUDP H[HFXWLRQ FDQ UHVXPH DW
WKH SRLQW RI LQWHUUXSWLRQ� 5HIHU WR WKH PLG�SURJUDP
VWDUW IHDWXUH GHVFULEHG LQ FKDSWHU ��

(PHUJHQF\ 6WRS 5HVHW

%HIRUH UHVHWWLQJ WKH HPHUJHQF\ VWRS VWDWH� ILUVW ORFDWH DQG HOLPLQDWH
WKH FDXVH RI WKH HPHUJHQF\ VWRS�

,I WKH �(0(5*(1&< 6723! EXWWRQ LV ORFNHG LQ WKH SUHVVHG SRVLWLRQ� LW
PXVW EH UHOHDVHG EHIRUH WKH HPHUJHQF\ VWRS VWDWH FDQ EH UHVHW� 7KH
ORFNHG EXWWRQ FDQ EH UHOHDVHG LQ GLIIHUHQW ZD\V GHSHQGLQJ RQ LWV
W\SH� :LWK WKH 07% SDQHO� WXUQ WKH EXWWRQ FORFNZLVH XQWLO LW SRSV
RXW�

7R UHVHW WKH HPHUJHQF\ VWRS VWDWH� SUHVV WKH �(�6723 5(6(7! EXWWRQ�
$IWHU WKH FDXVH RI WKH (��6WRS LV UHVROYHG� WKH FRQWURO FOHDUV WKH
´(��6723µ PHVVDJH� ,I WKH HUURU FRQGLWLRQ LV QRW FOHDUHG� WKH
´(��6723µ PHVVDJH FRQWLQXHV WR IODVK DV WKH FRQWURO UHPDLQV LQ
(��6WRS VWDWH�

,I WKH (�6WRS RFFXUUHG GXULQJ SURJUDP H[HFXWLRQ� WKH FRQWURO PD\
UHVHW WKH SURJUDP ZKHQ (�6WRS UHVHW LV SHUIRUPHG SURYLGHG $03 LV
FRQILJXUHG WR GR VR� $VVXPLQJ WKDW D FRQWURO UHVHW LV SHUIRUPHG�
SURJUDP H[HFXWLRQ EHJLQV IURP WKH ILUVW EORFN RI WKH SURJUDP ZKHQ
�&<&/( 67$57! LV SUHVVHG� ,I WKH FXUUHQW D[LV SRVLWLRQ SURKLELWV WKLV�
WKH RSHUDWRU FDQ PDQXDOO\ MRJ WKH D[HV FOHDU� RU FRQVLGHU H[HFXWLQJ D
0LG�3URJUDP 6WDUW� 5HIHU WR SDJH ������ ,I QR FRQWURO UHVHW LV
SHUIRUPHG� WKH UHPDLQGHU RI WKH SURJUDP EORFN EHLQJ H[HFXWHG ZKHQ
(�6WRS WRRN SODFH LV DERUWHG� DQG D �&<&/( 67$57! EHJLQV SURJUDP
H[HFXWLRQ DW WKH QH[W EORFN�

,PSRUWDQW� ,I WKH FDXVH RI WKH (�6WRS LV QRW HOLPLQDWHG� WKH FLUFXLW
FRQQHFWHG WR WKH (�6723 67$786 WHUPLQDOV UHPDLQV
RSHQ� DQG WKH HPHUJHQF\ VWRS VWDWH LV QRW UHVHW HYHQ
ZKHQ WKH �(�6723 5(6(7! EXWWRQ LV SUHVVHG�
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$FFHVV FRQWURO OHWV WKH V\VWHP LQVWDOOHU DVVLJQ GLIIHUHQW IXQFWLRQV RI
WKH FRQWURO WR GLIIHUHQW XVHUV E\ PHDQV RI D SDVVZRUG� 5HIHU WR
SDJH ����� IRU D OLVW RI WKH IXQFWLRQV WKDW PD\ EH SURWHFWHG RQ WKH
��3& &1&�

(DFK SURWHFWDEOH IXQFWLRQ LV DVVLJQHG DQ DFFHVV OHYHO WKDW LV PDGH
DFWLYH ZKHQ WKH RSHUDWRU HQWHUV WKH SDVVZRUG� :KHQ DQ DFFHVV OHYHO
LV PDGH DFWLYH� DOO IXQFWLRQV WKDW DUH DVVLJQHG WR WKDW DFFHVV OHYHO
EHFRPH DYDLODEOH� $FFHVV OHYHOV UDQJH EHWZHHQ � DQG � ZKHUH � LV
WKH KLJKHVW OHYHO DQG � LV WKH ORZHVW� $ GLIIHUHQW SDVVZRUG LV
DVVLJQHG WR HDFK RI WKH GLIIHUHQW DFFHVV OHYHOV� (LJKW SDVVZRUGV FDQ
EH DVVLJQHG�

$FFHVV FRQWURO RQO\ DSSOLHV WR WKH IURQW SDQHO DQG VRIWNH\ LQSXWV� ,W
FDQQRW FRQWURO LQSXWV IURP RXWVLGH WKH V\VWHP� )RU LQVWDQFH� LI \RX
FRQWURO DFFHVV WR WKH GHOHWH IXQFWLRQ� WKH XVHU FDQ·W GHOHWH D ILOH� EXW D
ILOH FDQ EH GHOHWHG E\ 0LQL�'1& VRIWZDUH RU 2'6�

,PSRUWDQW� ,I \RX GR QRW ZDQW WR XVH SDVVZRUG SURWHFWLRQ� VLPSO\
VHOHFW DOO IXQFWLRQV DV DFFHVVLEOH IRU DFFHVV OHYHO ��
6LQFH DFFHVV OHYHO � LV DXWRPDWLFDOO\ DYDLODEOH DW SRZHU
XS� QR SDVVZRUG LV QHFHVVDU\ WR DFFHVV DQ\ RI WKH
IXQFWLRQV RI WKH FRQWURO� 3DVVZRUG SURWHFWLRQ FDQ DOVR
EH GLVDEOHG E\ DVVLJQLQJ D OHYHO DW WKH SRZHU�XS OHYHO
E\ XVLQJ WKH ´32:(5 83 /(9(/µ SDUDPHWHU DV
GHVFULEHG RQ SDJH ������

$VVLJQLQJ $FFHVV /HYHOV DQG 3DVVZRUGV

7KLV VHFWLRQ GHVFULEHV VHWWLQJ RU FKDQJLQJ WKH IXQFWLRQV DVVLJQHG WR D
SDUWLFXODU DFFHVV OHYHO� DQG FKDQJLQJ WKH SDVVZRUG XVHG WR DFWLYDWH
WKDW DFFHVV OHYHO�

,PSRUWDQW� )XQFWLRQV RU SDVVZRUGV FDQ EH DVVLJQHG WR DQRWKHU
DFFHVV OHYHO RQO\ LI�

� ,I \RX KDYH D KLJKHU DFFHVV OHYHO WKDQ WKH DFFHVV OHYHO \RX DUH
DWWHPSWLQJ WR FKDQJH� WKLV PHDQV WKDW LI \RXU SDVVZRUG LV DVVLJQHG
WR DFFHVV OHYHO �� \RX FDQ RQO\ FKDQJH WKH IXQFWLRQV RU SDVVZRUGV
IRU DFFHVV OHYHOV � DQG �� )XQFWLRQV� RU D SDVVZRUG� FDQQRW EH
DVVLJQHG WR DFFHVV OHYHO � ZLWK D OHYHO � SDVVZRUG�

� )XQFWLRQV WKDW DUH QRW DYDLODEOH WR WKH FXUUHQW XVHU FDQQRW EH
DVVLJQHG WR RWKHU OHYHOV� ,I D XVHU ZLWK DFFHVV OHYHO � LV FKDQJLQJ
D ORZHU DFFHVV OHYHO IXQFWLRQV� DFFHVV OHYHO � PXVW KDYH DFFHVV WR
DQ\ IXQFWLRQV WKDW DUH FKDQJHG� )RU H[DPSOH� LI \RX DUH DQ DFFHVV
OHYHO � XVHU� \RX GR QRW KDYH DFFHVV WR ^6<67(0 683257`� \RX
FDQQRW DVVLJQ RU UHPRYH ^6<67(0 683257` WR DFFHVV OHYHO ��

� 7KH FXUUHQW XVHU PXVW KDYH DFFHVV WR WKH ^$&&(66 &21752/`

IXQFWLRQ�

$FFHVV &RQWURO
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7R FKDQJH WKH IXQFWLRQV RU SDVVZRUG RI D ORZHU XVHU QXPEHU� IROORZ
WKHVH VWHSV�

�� 3UHVV WKH ^3$66:25'` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^$&&(66 &2175/` VRIWNH\� ,I WKH
^$&&(66 &2175/` VRIWNH\ GRHV QRW DSSHDU RQ WKH VFUHHQ� WKH
FXUUHQWO\ DFWLYH DFFHVV OHYHO LV QRW DOORZHG WR XVH WKH
^$&&(66 &2175/` IXQFWLRQ� (QWHU D SDVVZRUG WKDW KDV DFFHVV WR
^$&&(66 &2175/`�

7KLV VFUHHQ DSSHDUV�

7KH VRIWNH\ QDPHV FKDQJH WR GLVSOD\ WKH � DFFHVV OHYHOV DORQJ
ZLWK WKHLU FRUUHVSRQGLQJ SDVVZRUGV �SURYLGHG WKDW D SDVVZRUG
KDV EHHQ DVVLJQHG WR WKDW DFFHVV OHYHO�� 2QO\ WKH SDVVZRUG
QDPHV RI DFFHVV OHYHOV WKDW DUH ORZHU WKDQ WKH FXUUHQWO\ DFWLYH
DFFHVV OHYHO DUH VKRZQ�
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�� 3UHVV WKH VRIWNH\ WKDW FRUUHVSRQGV WR WKH DFFHVV OHYHO WKDW \RX
ZDQW WR FKDQJH� 7KH SUHVVHG VRIWNH\ DSSHDUV LQ UHYHUVH YLGHR�
DQG WKH SDVVZRUG QDPH DVVLJQHG WR WKDW DFFHVV OHYHO LV PRYHG WR
WKH ´3$66:25' 1$0(�µ

,PSRUWDQW� ,I \RX DWWHPSW WR FKDQJH WKH IXQFWLRQV DYDLODEOH WR DQ
DFFHVV OHYHO WKDW LV HTXDO WR RU KLJKHU WKDQ \RXU WKH
FXUUHQW DFFHVV OHYHO� WKH HUURU PHVVDJH ´$&&(66 72
7+,6 /(9(/ ,6 127 $//2:('�µ <RX FDQQRW
FKDQJH WKH IHDWXUHV WKDW DUH DVVLJQHG WR \RXU FXUUHQW
DFFHVV OHYHO RU DQ\ OHYHO WKDW LV KLJKHU WKDQ \RXU RZQ�

�VRIWNH\ OHYHO ��

�� ,I \RX ZDQW WR HQWHU RU FKDQJH WKH SDVVZRUG IRU WKH VHOHFWHG OHYHO�
HGLW WKH SDVVZRUG QH[W WR WKH ´3$66:25' 1$0(µ SURPSW E\
XVLQJ WKH LQSXW FXUVRU DV GHVFULEHG RQ SDJH ������ ,I \RX DOVR
ZDQW WR FKDQJH WKH IXQFWLRQV IRU WKLV SDVVZRUG� PRYH RQ WR VWHS
�� 7R VDYH WKH FKDQJH PDGH WR WKH SDVVZRUG DQG OHDYH WKH DFFHVV
FRQWURO VFUHHQ SUHVV WKH ^83'$7( 	 (;,7` VRIWNH\�

)XQFWLRQV WKDW DUH FXUUHQWO\ DYDLODEOH WR WKH VHOHFWHG OHYHO DUH
VKRZQ LQ UHYHUVH YLGHR RQ WKH DFFHVV OHYHO VFUHHQ�

�� 8VH WKH XS� GRZQ� ULJKW� DQG OHIW FXUVRU NH\V WR VHOHFW WKH
IXQFWLRQV WR FKDQJH IRU WKDW DFFHVV OHYHO� 7KH VHOHFWHG IXQFWLRQ LV
VKRZQ ZLWK D IODVKLQJ WR WKH OHIW RI WKH IXQFWLRQ�

�� 3UHVVLQJ WKH >(17(5@ NH\ WRJJOHV WKH IXQFWLRQ EHWZHHQ DFFHVVLEOH
DQG LQDFFHVVLEOH IRU WKDW DFFHVV OHYHO�

,PSRUWDQW� ,I \RX DWWHPSW WR DFWLYDWH RU GHDFWLYDWH D IXQFWLRQ WKDW LV
QRW DFFHVVLEOH WR WKH FXUUHQW XVHU·V DFFHVV OHYHO� WKH
PHVVDJH ´$&&(66 72 7+,6 )81&7,21 127
$//2:('µ LV GLVSOD\HG� 2QO\ IHDWXUHV WKDW DUH
DFFHVVLEOH WR \RXU WKH FXUUHQW DFFHVV OHYHO FDQ EH
VHOHFWHG DV DFFHVVLEOH RU LQDFFHVVLEOH WR D ORZHU DFFHVV
OHYHO�

�� 3UHVV WKH ^83'$7( 	 (;,7` VRIWNH\ WR VWRUH WKH FKDQJHV PDGH WR
DFFHVVLEOH IXQFWLRQV IRU WKH XVHU OHYHOV DQG UHWXUQ WKH FRQWURO WR
VRIWNH\ OHYHO ��

�VRIWNH\ OHYHO ��
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3DVVZRUG��SURWHFWDEOH )XQFWLRQV

7KH IROORZLQJ VHFWLRQ GHVFULEHV WKH IXQFWLRQV RQ WKH ��3& &1& WKDW
FDQ EH SURWHFWHG IURP DQ RSHUDWRU E\ WKH XVH RI D SDVVZRUG� ,I D XVHU
KDV DFFHVV WR D IXQFWLRQ� WKH SDUDPHWHU DVVRFLDWHG ZLWK WKDW IXQFWLRQ
LV VKRZQ LQ UHYHUVH YLGHR RQ WKH DFFHVV FRQWURO VFUHHQ�

$FFHVV WR WKHVH IXQFWLRQV FDQ EH FRQWUROOHG E\ SDVVZRUGV� 7DEOH ��'
GHVFULEHV WKH IXQFWLRQ WKDW LV HQDEOHG �WKH RSHUDWRU FDQ SHUIRUP
WKHP� LI WKH SDUDPHWHU QDPH LV VKRZQ LQ UHYHUVH YLGHR� ,I WKH
IXQFWLRQ LV QRW VKRZQ LQ UHYHUVH YLGHR� WKH IXQFWLRQ LV SURWHFWHG DQG
FDQQRW EH DFFHVVHG�

6RPH SDUDPHWHUV HQDEOH PRUH WKDQ RQH IXQFWLRQ� ,I D SDUDPHWHU WKDW
HQDEOHV PXOWLSOH IXQFWLRQV LV QRW VHOHFWHG DV DFFHVVLEOH� VRPH RI WKH
IXQFWLRQV WKDW ZRXOG EH HQDEOHG E\ WKH SDUDPHWHU FDQ EH HQDEOHG
LQGLYLGXDOO\ E\ XVLQJ RWKHU SDUDPHWHUV�

7DEOH ��'
3DVVZRUG 3URWHFWDEOH )XQFWLRQV

3DUDPHWHU 1DPH� )XQFWLRQ EHFRPHV DFFHVVLEOH ZKHQ SDUDPHWHU QDPH LV LQ UHYHUVH YLGHR�

�� $&7,9( 352*5$0 7R DFFHVV WKHVH IHDWXUHV� ERWK $&7,9( 352*5$0 DQG 352*5$0 0$1$*( �QXPEHU � EHORZ� PXVW
EH DVVLJQHG WR WKH XVHU�
� ^'(��$&7 35*5$0` ³ 'HDFWLYDWH WKH FXUUHQWO\ DFWLYH SDUW SURJUDP�
� ^6($5&+` ³ 6HDUFK D SDUW SURJUDP IRU D FKDUDFWHU VWULQJ RU VHTXHQFH QXPEHU WR EHJLQ SURJUDP

H[HFXWLRQ DW�
� ^0,' 67 35*5$0` ³ 6WDUW SURJUDP H[HFXWLRQ IURP VRPH ORFDWLRQ RWKHU WKDQ WKH EHJLQQLQJ DQG

VWLOO VHW DOO RI WKH SDUDPHWHUV SUHYLRXVO\ GHILQHG LQ WKH SURJUDP DFWLYH�
� ^6(4 6723` ³ &KRRVH D VHTXHQFH QXPEHU IRU SURJUDP DXWRPDWLF SURJUDP H[HFXWLRQ WR VWRS DW�
� ^7,0( 3$576` ³ /RJV GDWD UHOHYDQW WR SDUW SURJUDP H[HFXWLRQ �H�J�� QXPEHU RI ZRUNSLHFHV FXW�

F\OHF WLPH� HWF��

�� 352*5$0 0$1$*( � ^$&7,9( 35*5$0` ³ $OO RI WKH IXQFWLRQV OLVWHG DERYH LQ QXPEHU �� SURYLGHG $&7,9( 352*5$0
LV DOVR VHOHFWHG�

� ^(',7 35*5$0` ³ (GLW DQ H[LVWLQJ SURJUDP RU FUHDWH D QHZ SURJUDP�
� ^',63/< 35*5$0` ³ 'LVSOD\ D SURJUDP XVLQJ WKH GLVSOD\ IXQFWLRQ�
� ^&23< 35*5$0` ³ &RS\ D SURJUDP WR RU IURP PHPRU\�
� ^'(/(7( 35*5$0` ³ 'HOHWH D VLQJOH SURJUDP VWRUHG LQ PHPRU\�
� ^9(5,)< 35*5$0` ³ 9HULI\ WKDW WZR SURJUDPV DUH LGHQWLFDO XVLQJ WKH YHULI\ IXQFWLRQ�
� ^35*5$0 &20(17` ³ $GG FRPPHQWV WR D SURJUDP QDPH LQ WKH GLUHFWRU\�
� ^5(1$0( 35*5$0` ³ &KDQJH D SURJUDP QDPH�
� ^5()250 0(025<` ³ 'HOHWH DOO SURJUDPV FXUUHQWO\ VWRUHG LQ PHPRU\�

�� (',7 352*5$0 ^(',7 35*5$0` ³ (GLW DQ H[LVWLQJ SURJUDP RU FUHDWH D QHZ SURJUDP�

�� &23< 352*5$0 ^&23< 35*5$0` ³ &RS\ D SURJUDP WR RU IURP PHPRU\�

�� 5(1$0( 352*5$0 ^5(1$0( 35*5$0` ³ 5HQDPH D SURJUDP QDPH�

�� '(/(7( 352*5$0 ^'(/(7( 35*5$0` ³ 'HOHWH D VLQJOH SURJUDP VWRUHG LQ PHPRU\

�� '(/(7( $//
352*5$06

^5()250 0(025<` ³ 'HOHWH DOO SURJUDPV FXUUHQWO\ VWRUHG LQ PHPRU\�
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3DUDPHWHU 1DPH� )XQFWLRQ EHFRPHV DFFHVVLEOH ZKHQ SDUDPHWHU QDPH LV LQ UHYHUVH YLGHR�

�� 2))6(76 � ^:25. &2�25'` ³ 'LVSOD\ DQG DOWHU WKH SUHVHW ZRUN FRRUGLQDWH V\VWHP ]HUR ORFDWLRQV DQG WKH
IL[WXUH RIIVHW YDOXH�

� ^722/ :($5` 'LVSOD\ DQG DOWHU WKH WRRO ZHDU DPRXQW WDEOHV IRU WKH GLIIHUHQW WRROV�
� ^722/ *(20(7` ³ 'LVSOD\ DQG DOWHU WKH WRRO JHRPHWU\ WDEOHV�
� ^722/ 0$1$*(` ³ $OWHU WKH WRRO OLIH LQGLFDWRUV DQG RWKHU PDFKLQH VSHFLILF WRRO IXQFWLRQV�
� ^5$1'20 722/` ³ $OORZV WKH XVH RI WKH UDQGRP WRRO WDEOHV XVHG WR NHHS WUDFN RI GLIIHUHQW WRROV

LQ GLIIHUHQW WRRO SRFNHW �UHIHU WR FKDSWHU ����

�� 722/ :($5 ^722/ :($5` ³ 'LVSOD\ DQG DOWHU WKH WRRO ZHDU DPRXQW WDEOH IRU WKH GLIIHUHQW WRROV�

��� 722/ *(20(75< ^722/ *(20(7` ³ 'LVSOD\ DQG DOWHU WKH WRRO JHRPHWU\ WDEOH�

��� $&7,9( 2))6(7 ^$&7,9( 2))6(7` ³ &KDQJH WKH FXUUHQWO\ DFWLYH RIIVHW QXPEHU ZLWKRXW UHTXLULQJ WKH SURJUDPPLQJ RI
D GLIIHUHQW RIIVHW QXPEHU�

��� %$&.83 2))6(7 ^%$&.83 2))6(7` ³ 0DNH D FRS\ RI WKH FXUUHQW WRRO RIIVHW GDWD�

��� 48,&. &+(&. ^48,&. &+(&.` ³ 8VH WKH V\QWD[ DQG IRUPDW FKHFNHU�

��� 6<67(0 6833257 � ^35*5$0 3$5$0` ³ 'LVSOD\ DQG FKDQJH WKH WDEOHV IRU SURJUDPPDEOH ]RQHV � DQG �� WKH
VLQJOH�GLJLW IHHGUDWHV� DQG WKH IL[HG�F\FOH RSHUDWLQJ SDUDPHWHUV�

� ^$03` ³ &KDQJH DQ\ RI WKH RQOLQH $03 IHDWXUHV�
� ^021,�725` ³ 'LVSOD\ WKH ORJLF PHVVDJH HGLWRU� ���� GULYHV LQIRUPDWLRQ� DQG WKH D[LV PRQLWRU IRU

IROORZLQJ HUURU� GLVWDQFH WR PDUNHU� HWF�
� ^7,0( 3$576` ³ /RJV GDWD UHOHYDQW WR SDUW SURJUDP H[HFXWLRQ �H�J�� QXPEHU RI ZRUNSLHFHV FXW�

F\OHF WLPH� HWF��
� 3720 6,�2(0` ³ (GLW�HQWHU V\VWHP LQWHJUDWRU PHVVDJHV WKDW DSSHDU DW SRZHU WXUQ��RQ�
� ^6<67(0 7,0,1*` ³ 'LVSOD\V V\VWHP WLPLQJ YDOXHV�

��� 352*5$0
3$5$0(7(56

^35*5$0 3$5$0` ³ 'LVSOD\ DQG FKDQJH WKH WDEOHV IRU SURJUDPPDEOH ]RQHV � DQG �� DQG WKH
IL[HG�F\FOH RSHUDWLQJ SDUDPHWHUV�

��� 21/,1( $03 ^$03` ³ 'LVSOD\ DQG FKDQJH WKH RQOLQH DGMXVWDEOH PDFKLQH SDUDPHWHUV�

��� 3$5$0$&52
3$5$0(7(56

^0$&52 3$5$0` ³ 'LVSOD\ RU FKDQJH DQ\ RI WKH YDOXHV LQ WKH SDUDPDFUR WDEOHV ZLWKRXW XVLQJ
SURJUDPPLQJ FRPPDQGV�

��� $&&(66 &21752/ ^$&&(66 &2175/` ³ $VVLJQ GLIIHUHQW IXQFWLRQV WR GLIIHUHQW DFFHVV OHYHOV� FKDQJH WKH FXUUHQW
SDVVZRUG� RU YLHZ WKH IXQFWLRQV DVVLJQHG WR WKH GLIIHUHQW DFFHVV OHYHOV�

��� 6:,7&+ /$1*8$*( ^6:,7&+ /$1*` ³ &KDQJH WKH FXUUHQW GLVSOD\V IURP RQH ODQJXDJH WR DQRWKHU�

��� 32:(5�83 /(9(/ :KHQ 32:(5�83 /(9(/ LV VKRZQ LQ UHYHUVH YLGHR� LW LQGLFDWHV WKDW LI SRZHU LV WXUQHG RII ZKHQ WKLV
OHYHO LV DFWLYH� WKLV OHYHO DXWRPDWLFDOO\ EHFRPHV DFWLYH ZKHQ SRZHU LV WXUQHG EDFN RQ� ,I WKLV LV QRW LQ
UHYHUVH YLGHR� LW LQGLFDWHV WKDW WKH FRQWURO GHIDXOWV WR OHYHO � DFFHVV FRQWURO DW QH[W SRZHU�XS�

��� 7,0( 3$576 :KHQ 7,0( 3$576 LV QRW LQ UHYHUVH YLGHR� WKH RSHUDWRU FDQ RQO\ SHUIRUP WKH IROORZLQJ IXQFWLRQV RQ
WKH WLPH DQG SDUWV VFUHHQ� 581 7,0(� &<&/( 7,0(� DQG /27 6,=(�

��� 6,�2(0 0(66$*( ^(17(5 0(66$*(` ³ (QWHU D QHZ PHVVDJH WR EH GLVSOD\HG RQ WKH FRQWURO·V SRZHU�XS VFUHHQ�

��� 6&$/,1* :KHQ 6&$/,1* LV QRW LQ UHYHUVH YLGHR� WKH RSHUDWRU VWLOO KDV DFFHVV WR WKH ^6&$/1*` VRIWNH\�
KRZHYHU YDOXHV RQ WKH VFUHHQ PD\ QRW EH PRGLILHG�

��� &+$1*(
',5(&725<

$OORZV DFFHVV WR WKH SURWHFWDEOH GLUHFWRU\ IRU ILOH HGLW� GLUHFW H[HFXWLRQ VHOHFWLRQ� DQG DOORZV DFFHVV WR
WKH KDUG GULYH�
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(QWHULQJ 3DVVZRUGV

:KHQ \RX SRZHU�XS� RQO\ IXQFWLRQV WKDW DUH QRW SURWHFWDEOH DQG
IXQFWLRQV WKDW DUH DVVLJQHG WR DFFHVV OHYHO � DUH DYDLODEOH �SURYLGHG
WKDW WKH DFWLYH OHYHO ZKHQ SRZHU ZDV WXUQHG RII ZDV QRW DVVLJQHG WKH
32:(5 83 /(9(/ IHDWXUH�� 7R DFFHVV WKH IXQFWLRQV WKDW DUH
DVVLJQHG WR D VSHFLILF DFFHVV OHYHO� \RX PXVW HQWHU WKH SDVVZRUG WKDW
FRUUHVSRQGV WR WKDW DFFHVV OHYHO� 7R HQWHU D SDVVZRUG� IROORZ WKHVH
VWHSV�

�� 3UHVV WKH ^3$66:25'` VRIWNH\�

�VRIWNH\ OHYHO ��

�� (QWHU WKH SDVVZRUG \RX ZDQW WR DFWLYDWH E\ W\SLQJ LW LQ RQ WKH
LQSXW OLQH ZLWK WKH NH\V RQ WKH RSHUDWRU SDQHO� 7KH FRQWURO
GLVSOD\V  IRU WKH FKDUDFWHUV \RX HQWHUHG� ,I \RX PDNH DQ HUURU
HQWHULQJ WKH SDVVZRUG� HGLW WKH LQSXW OLQH DV GHVFULEHG RQ SDJH
������

�� :KHQ WKH SDVVZRUG LV FRUUHFW� SUHVV WKH >(17(5@ NH\� 7KH DFFHVV
OHYHO WKDW WKH SDVVZRUG LV DVVLJQHG WR LV PDGH DFWLYH� DQG WKH
FRQWURO HQDEOHV DOO RI WKH IXQFWLRQV WKDW DUH DVVLJQHG WR WKDW DFFHVV
OHYHO�
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7KH FRQWURO SURYLGHV � EDVLF RSHUDWLRQ PRGHV�

� PDQXDO �0$1 RU 0$18$/�
� PDQXDO GDWD LQSXW �0',�

� DXWRPDWLF �$872�
<RX FDQ VHOHFW D PRGH E\ XVLQJ �02'( 6(/(&7! RQ WKH 07% SDQHO�

'HSHQGLQJ RQ WKH FXUUHQW FRQWURO VWDWXV� D PRGH FKDQJH UHTXHVW
FDQQRW EH KRQRUHG� 2SHUDWLQJ PRGHV PD\ QRW EH FKDQJHG LI DQ\ RI
WKHVH DUH WUXH�

� 7KH FRQWURO LV LQ (�6WRS�
� 7KH FRQWURO LV LQ WKH F\FOH�VXVSHQG VWDWH� 7KLV UHVXOWV ZKHQ D

SURJUDP LV KDOWHG GXULQJ WKH H[HFXWLRQ RI D EORFN�
� 7KH FRQWURO LV H[HFXWLQJ D WKUHDGLQJ� RU PXOWLSOH�SDVV WXUQLQJ

F\FOH�

0DQXDO 0RGH

7R RSHUDWH WKH PDFKLQH PDQXDOO\�

� VHOHFW 0$1 RU 0$18$/ XQGHU �02'( 6(/(&7!

)RU GHWDLOV RQ 0DQXDO 0RGH RSHUDWLRQ� VHH FKDSWHU ��

)LJXUH ���
0DQXDO 0RGH 6FUHHQ

&KDQJLQJ 2SHUDWLQJ 0RGHV
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0', 0RGH

7R RSHUDWH WKH PDFKLQH LQ 0', PRGH�

� VHOHFW 0', XQGHU �02'( 6(/(&7!

)RU GHWDLOV RQ 0', RSHUDWLRQ� VHH SDJH �����

)LJXUH ���
0', 0RGH 6FUHHQ
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$XWRPDWLF 0RGH

7R RSHUDWH WKH PDFKLQH DXWRPDWLFDOO\�

� VHOHFW $872 XQGHU �02'( 6(/(&7!

)RU GHWDLOV RQ DXWRPDWLF RSHUDWLRQ� VHH FKDSWHU ��

)LJXUH ���
$XWRPDWLF 2SHUDWLRQ 6FUHHQ

7KH FRQWURO KDV D PHVVDJH VFUHHQ GHGLFDWHG WR GLVSOD\LQJ PHVVDJHV�
7KH VFUHHQ GLVSOD\V XS WR QLQH RI WKH PRVW FXUUHQW V\VWHP PHVVDJHV
DQG QLQH RI WKH PRVW FXUUHQW PDFKLQH PHVVDJHV DW D WLPH� 7KH
PHVVDJH VFUHHQ LV DOVR DEOH WR GLVSOD\ D ORJ RI XS WR ��� V\VWHP HUURU
PHVVDJHV WKDW RFFXUUHG VLQFH WKH ODVW WLPH PHPRU\ ZDV FOHDUHG�

,PSRUWDQW� 7KH FRQWURO DXWRPDWLFDOO\ GLVSOD\V WKH KLJKHVW SULRULW\�
VLQJOH� DFWLYH PHVVDJH RQ DOO VFUHHQV �RWKHU WKDQ WKH
PHVVDJH VFUHHQ� RQ OLQH � RI WKH %'6� ,I PRUH WKDQ RQH
PHVVDJH RFFXUV ZLWK WKH VDPH SULRULW\� WKH FRQWURO
GLVSOD\V WKH PRVW UHFHQW PHVVDJH �SURYLGHG QR RWKHU
PHVVDJH LV DFWLYH ZLWK D KLJKHU SULRULW\��

'LVSOD\LQJ 6\VWHP DQG
0DFKLQH 0HVVDJHV
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8VH WKH PHVVDJH VFUHHQ WR GLVSOD\ DOO WKH PHVVDJHV WKDW DUH FXUUHQWO\
DFWLYH� RU D ORJ RI WKH PRVW UHFHQW PHVVDJHV� 7R DFFHVV WKH PHVVDJH
VFUHHQ� IROORZ WKHVH VWHSV�

�� )URP WKH PDLQ PHQX SUHVV WKH FRQWLQXH ^Ã` VRIWNH\ WR FKDQJH WKH
VRIWNH\ IXQFWLRQV�

�� 3UHVV WKH ^(5525 0(6$*(` VRIWNH\ WR FKDQJH WKH VFUHHQ WR WKH
PHVVDJH GLVSOD\ VFUHHQ VKRZQ LQ )LJXUH ����

�VRIWNH\ OHYHO ��

7KH FRQWURO GLVSOD\V WKH FXUUHQWO\ DFWLYH PHVVDJHV LQ VHFWLRQV
GHGLFDWHG WR�

� V\VWHP PHVVDJHV LQ WKH WRS KDOI RI WKH VFUHHQ
� PDFKLQH PHVVDJHV LQ WKH ERWWRP KDOI RI WKH VFUHHQ

)LJXUH ���
0HVVDJH 'LVSOD\ 6FUHHQ

,PSRUWDQW� )RU D OLVWLQJ RI V\VWHP PHVVDJHV DQG D EULHI GHVFULSWLRQ�
UHIHU WR DSSHQGL[ %� )RU D GHVFULSWLRQ RI PDFKLQH
PHVVDJHV� UHIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ \RXU
V\VWHP LQVWDOOHU�
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�� 3UHVV WKH ^(5525 /2*` VRIWNH\ WR GLVSOD\ WKH ��� PRVW UHFHQW
PHVVDJHV WKDW RFFXUUHG RQ WKH FRQWURO VLQFH PHPRU\ ZDV ODVW
FOHDUHG� 8S WR QLQH RI WKH PRVW UHFHQW PHVVDJHV DSSHDU RQ WKH
GLVSOD\ DW RQH WLPH� 7KH ´0(66$*( $&7,9(µ VFUHHQ FKDQJHV
WR WKH ´0(66$*( /2*µ VFUHHQ�

7R GLVSOD\ PRUH PHVVDJHV� SUHVV WKH GRZQ FXUVRU NH\ ZKLOH
KROGLQJ WKH >6+,)7@ NH\� 7KH QH[W PRVW FXUUHQW VHW RI PHVVDJHV
LV GLVSOD\HG� 7KH FRQWURO GLVSOD\V XS WR HOHYHQ SDJHV RI WKH PRVW
FXUUHQW PHVVDJHV WKDW KDYH RFFXUUHG VLQFH WKH ODVW WLPH PHPRU\
ZDV FOHDUHG�

�VRIWNH\ OHYHO ��

�� 7R UHWXUQ WR VRIWNH\ OHYHO � SUHVV WKH H[LW ^Â` VRIWNH\ ZKLOH
KROGLQJ WKH >6+,)7@ NH\�

$IWHU WKH FDXVH RI D PDFKLQH RU V\VWHP PHVVDJH KDV EHHQ UHVROYHG�
VRPH PHVVDJHV UHPDLQ GLVSOD\HG RQ DOO VFUHHQV XQWLO \RX FOHDU WKHP�

�
&$87,21� 1RW FOHDULQJ WKH ROG PHVVDJHV IURP WKH
VFUHHQ FDQ SUHYHQW PHVVDJHV WKDW DUH JHQHUDWHG ODWHU
IURP EHLQJ GLVSOD\HG� 7KLV RFFXUV ZKHQ WKH ROG
UHVROYHG PHVVDJH KDV D KLJKHU SULRULW\ WKDQ WKH QHZO\
JHQHUDWHG PHVVDJH� 7KH QHZ PHVVDJH LV VWLOO GLVSOD\HG
RQ WKH PHVVDJH GLVSOD\ VFUHHQ DV DQ DFWLYH PHVVDJH�
EXW GRHV QRW DSSHDU LQ WKH PHVVDJH DUHD RI RWKHU
VFUHHQV�

$FWLYH PHVVDJHV DUH FOHDUHG IURP WKH VFUHHQ LQ WKLV ZD\�

� 3UHVV WKH >7$%@ RU >'(/@ NH\ WR FOHDU WKH PRVW UHFHQW DFWLYH
PHVVDJHV LQGLYLGXDOO\�

� &OHDU DOO DFWLYH PHVVDJHV IURP WKH HUURU PHVVDJH GLVSOD\ VFUHHQ
E\ SUHVVLQJ WKH ^&/($5 $&7,9(` VRIWNH\�

�VRIWNH\ OHYHO ��

,PSRUWDQW� &OHDULQJ DFWLYH PHVVDJHV GRHV QRW FRUUHFW WKH SUREOHP
WKDW FDXVHG WKH HUURU� LW RQO\ FOHDUV WKH PHVVDJH IURP
WKH DFWLYH ILOH�

&OHDULQJ $FWLYH 0HVVDJHV
^&/($5 $&7,9(`
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<RX PD\ ZDQW WR SHUIRUP D 5HIRUP 0HPRU\ RSHUDWLRQ WR GHOHWH DOO
SDUW SURJUDPV VWRUHG LQ \RXU ��3&·V PHPRU\�

,PSRUWDQW� 7KH ^5()250 0(025<` VRIWNH\ ZLOO QRW FOHDU WKH
PHPRU\ RI \RXU KDUG GULYH�

�
&$87,21� 7KH ^5()250 0(025<` IXQFWLRQ HUDVHV
DOO SDUW SURJUDPV WKDW DUH VWRUHG LQ FRQWURO PHPRU\�

7R UHIRUPDW FRQWURO PHPRU\ DQG GHOHWH DOO SURJUDPV VWRUHG LQ
PHPRU\� IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^5()250 0(025<` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^5()250 <(6` VRIWNH\� $OO SURJUDPV WKDW DUH VWRUHG LQ
FRQWURO PHPRU\ DUH GHOHWHG� 7R DERUW WKH RSHUDWLRQ� SUHVV WKH
^5()250 12` VRIWNH\�

�VRIWNH\ OHYHO ��

,W FDQ WDNH VHYHUDO VHFRQGV IRU WKH FRQWURO WR FRPSOHWH WKH RSHUDWLRQ�
'XULQJ WKLV SHULRG� WKH VRIWNH\V RQ WKH RSHUDWRU SDQHO DUH UHQGHUHG
LQRSHUDWLYH�

^5()250 0(025<`
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7KLV IHDWXUH DOORZV WKH UHPRYDO RI D URWDU\ WDEOH RU RWKHU D[LV
DWWDFKPHQW IURP D PDFKLQH� :KHQ DFWLYDWHG� WKH FRQWURO LJQRUHV
PHVVDJHV WKDW PD\ RFFXU UHVXOWLQJ IURP WKH ORVV RI IHHGEDFN IURP D
UHPRYHG D[LV VXFK DV VHUYR HUURUV� HWF�

,PSRUWDQW� 7KLV IHDWXUH UHPRYHV WKH VHOHFWHG D[LV IURP WKH FRQWURO
DV DQ DFWLYH D[LV� $Q\ DWWHPSW WR PRYH WKH UHPRYHG
D[LV UHVXOWV LQ DQ HUURU� 7KLV PHDQV WKDW SDUW SURJUDPV
WKDW XVH WKH UHPRYHG D[LV QDPH FDQQRW EH H[HFXWHG�
-RJ PRYHV DQG 0', FRPPDQGV WKDW DWWHPSW WR PRYH
WKH UHPRYHG D[LV DOVR UHVXOW LQ DQ HUURU�

7KLV IHDWXUH FDQ EH HQDEOHG LQ $03� 7KH D[LV PXVW EH VHOHFWHG DV
´'HWDFKHGµ WR EH FRQVLGHUHG UHPRYHG� 5HIHU WR WKH GRFXPHQWDWLRQ
VXSSOLHG E\ \RXU V\VWHP LQVWDOOHU IRU WKH QHFHVVDU\ VWHSV LQYROYHG LQ
GHWDFKLQJ DQ D[LV RU SK\VLFDOO\ UHPRYLQJ D[LV KDUGZDUH IURP \RXU
PDFKLQH�

7KHUH DUH WKUHH OHYHOV RI DFFHVV WR WKH 7LPH 3DUWV VFUHHQ� 7KH\ DUH
OLVWHG EHORZ LQ RUGHU RI PRVW UHVWULFWLYH WR OHDVW UHVWULFWLYH� 5HIHU WR
SDJH ����� IRU GHWDLOV RQ SDVVZRUG SURWHFWLRQ DQG DFFHVV FRQWURO�

$FFHVV� 3URWHFWLRQ�

1R 5HVWULFWV RSHUDWRU IURP 7LPH 3DUWV VFUHHQ HQWLUHO\ �VRIWNH\ ^7,0( 3$576`
QRW DFFHVVLEOH�� $FFRPSOLVKHG E\ GHQ\LQJ DFFHVV WR ´$FWLYH 3URJUDP�µ

2SHUDWRU 5HVWULFWV RSHUDWRU IURP VHWWLQJ ´3RZHU�RQ WLPH�RYHUDOOµ DQG ´:RUNSLHFHV
FXW�RYHUDOO�µ $FFRPSOLVKHG E\ GHQ\LQJ DFFHVV WR ´7LPH 3DUWV�µ

6XSHUYLVRU )XOO DFFHVV WR DOO IHDWXUHV RI WKH 7LPH 3DUWV VFUHHQ�

7R DFFHVV WKH 7LPH 3DUWV VFUHHQ� IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^$&7,9( 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

5HPRYLQJ DQ $[LV
�$[LV 'HWDFK�

7LPH 3DUWV &RXQW
'LVSOD\ )HDWXUH
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�� 3UHVV WKH ^7,0( 3$576` VRIWNH\� 7KLV JHQHUDWHV WKH VFUHHQ
VKRZQ LQ )LJXUH ����

�VRIWNH\ OHYHO ��

)LJXUH ���
7LPH 3DUWV 6FUHHQ

,PSRUWDQW� 7KH GDWH DQG WLPH LQIRUPDWLRQ LV EDVHG RQ WKH GDWH DQG
WLPH VHW RQ \RXU 3& DQG LV UHDG E\ WKH ��3& ZKHQ \RX
VWDUW WKH &1&� &KDQJLQJ WKH GDWH RU WLPH RQ \RXU 3&
ZKLOH ��3& LV UXQQLQJ ZLOO QRW FKDQJH WKH WLPH DQG GDWH
GLVSOD\HG RQ WKH 7LPH 3DUWV VFUHHQ� 7R UHV\QFKURQL]H
WKH WLPH DQG GDWH RQ \RXU ��3& ZLWK WKH WLPH DQG GDWH
RQ \RXU 3&� \RX PXVW VWRS DQG UHVWDUW \RXU ��3&�

<RX FDQ PRGLI\ WKH YDOXHV RQ WKLV VFUHHQ� 3UHVV WKH ^(' 357 ,1)2`

VRIWNH\ DV H[SODLQHG LQ WKH 6FUHHQ )LHOG 'HILQLWLRQV WKDW IROORZ�

3UHVV WKH H[LW VRIWNH\ ^Â` WR VDYH FKDQJHV DQG UHWXUQ WR WKH ´$FWLYH
3URJUDPµ VFUHHQ�

7LPH 3DUW 6FUHHQ )LHOG 'HILQLWLRQV

3URJUDP �� LV WKH FXUUHQWO\ DFWLYH SDUW SURJUDP� GLVSOD\HG
DXWRPDWLFDOO\ E\ WKH FRQWURO�
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3RZHU�RQ 7LPH�2YHUDOO �� LQGLFDWHV WKH WRWDO DFFXPXODWHG WLPH WKDW
WKH FRQWURO KDV EHHQ 21� 7KLV YDOXH LV VDYHG LQ EDFNXS PHPRU\
HDFK WLPH WKH FRQWURO LV SRZHUHG RII� VR LW LV UHVWRUHG DW LWV SUHYLRXV
YDOXH HDFK WLPH WKH FRQWURO LV WXUQHG 21� 7R FOHDU WKLV ILHOG WR ]HUR�

�� 3UHVV WKH ^(' 357 ,1)2` VRIWNH\� SURYLGHG WKDW \RX KDYH
VXSHUYLVRU�OHYHO DFFHVV�

�� 3UHVV WKH XS RU GRZQ FXUVRU NH\V WR PRYH WR WKLV ILHOG RU WKH QH[W
ILHOG ZLWKRXW FKDQJLQJ WKH FXUUHQW YDOXH�

�� (QWHU D < DW WKH SURPSW IRU WKLV ILHOG�

�� 3UHVV >(17(5@ WR FOHDU WKH FXUUHQW YDOXH�

:RUNSLHFHV &XW�2YHUDOO �� LQGLFDWHV WKH WRWDO QXPEHU RI SDUW
SURJUDPV H[HFXWHG WR FRPSOHWLRQ E\ WKH FRQWURO� 8VH WKLV ILHOG WR
GHWHUPLQH WKH QHHG IRU SHULRGLF FKHFNXSV RU DV D VWDWHPHQW RI
ZDUUDQW\� 7KLV FRXQWHU LV LQFUHPHQWHG E\ RQH HDFK WLPH WKH FRQWURO
HQFRXQWHUV DQ 0��� 0��� RU DQ 0�� LQ D PDLQ SDUW SURJUDP �0�� LQ
D VXESURJUDP GRHV QRW LQFUHPHQW WKLV FRXQWHU� WKRXJK 0�� RU 0��
GRHV�� 7R FOHDU WKLV ILHOG WR ]HUR�

�� 3UHVV WKH ^(' 357 ,1)2` VRIWNH\� SURYLGHG WKDW \RX KDYH
VXSHUYLVRU�OHYHO DFFHVV�

�� 3UHVV WKH XS RU GRZQ FXUVRU NH\V WR PRYH WR WKLV ILHOG RU WKH QH[W
ILHOG ZLWKRXW FKDQJLQJ WKH FXUUHQW YDOXH�

�� (QWHU D < DW WKH SURPSW IRU WKLV ILHOG�

�� 3UHVV >(17(5@ WR FOHDU WKH FXUUHQW YDOXH�

5XQ 7LPH �� LQGLFDWHV WKH WRWDO DFFXPXODWHG WLPH WKDW SDUW SURJUDPV
ZHUH H[HFXWLQJ ZLWK WKH FRQWURO LQ DXWRPDWLF PRGH� 8VH WKLV ILHOG
ZLWK ´3RZHU�RQ 7LPH�$IWHU 5HVHWµ WR HVWLPDWH WKH XWLOL]DWLRQ UDWLR RI
WKH PDFKLQH� 7R FOHDU WKLV ILHOG WR ]HUR�

�� 3UHVV WKH ^(' 357 ,1)2` VRIWNH\ LI \RX KDYH HLWKHU
RSHUDWRU�OHYHO RU VXSHUYLVRU�OHYHO DFFHVV�

�� 3UHVV WKH XS RU GRZQ FXUVRU NH\V WR PRYH WR WKLV ILHOG RU WKH QH[W
ILHOG ZLWKRXW FKDQJLQJ WKH FXUUHQW YDOXH�

�� (QWHU D < DW WKH SURPSW IRU WKLV ILHOG�

�� 3UHVV >(17(5@ WR FOHDU WKH FXUUHQW YDOXH�

3RZHU�RQ 7LPH�$IWHU 5HVHW �� LQGLFDWHV WKH WRWDO DFFXPXODWHG WLPH
WKDW WKH FRQWURO KDV EHHQ 21� 7KLV YDOXH LV VDYHG LQ EDFNXS PHPRU\
HDFK WLPH WKH FRQWURO LV SRZHUHG RII� VR LW LV UHVWRUHG DW LWV SUHYLRXV
YDOXH HDFK WLPH WKH FRQWURO LV WXUQHG 21� 8VH WKLV ILHOG ZLWK ´5XQ
7LPHµ WR HVWLPDWH WKH XWLOL]DWLRQ UDWLR RI WKH PDFKLQH� 7KH YDOXH IRU
WKLV ILHOG LV FOHDUHG WR ]HUR ZKHQ WKH ´5XQ 7LPHµ ILHOG LV FOHDUHG WR
]HUR� LW FDQQRW EH FKDQJHG LQGHSHQGHQWO\�
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&\FOH 7LPH �� LQGLFDWHV WKH HODSVHG H[HFXWLRQ WLPH IRU HDFK
LQGLYLGXDO SDUW SURJUDP� &\FOH WLPH EHJLQV FRXQWLQJ ZKHQ WKH
F\FOH�VWDUW EXWWRQ LV SUHVVHG DQG HQGV ZKHQ DQ 0�� UHVHW RU 0�� LV
HQFRXQWHUHG� 7R UHVHW WKLV ILHOG WR ]HUR� XVH RQH RI WKUHH PHWKRGV�

� SUHVV WKH F\FOH�VWDUW EXWWRQ WR LQLWLDWH SURJUDP H[HFXWLRQ
� WXUQ RII WKH FRQWURO SRZHU
� IROORZ WKHVH VWHSV�
�� 3UHVV WKH ^(' 357 ,1)2` VRIWNH\ LI \RX KDYH HLWKHU

RSHUDWRU�OHYHO RU VXSHUYLVRU�OHYHO DFFHVV�

�� 3UHVV WKH XS RU GRZQ FXUVRU NH\V WR PRYH WR WKLV ILHOG RU WKH QH[W
ILHOG ZLWKRXW FKDQJLQJ WKH FXUUHQW YDOXH�

�� (QWHU D < DW WKH SURPSW IRU WKLV ILHOG�

�� 3UHVV >(17(5@ WR FOHDU WKH FXUUHQW YDOXH�

:RUNSLHFHV &XW�$IWHU 5HVHW �� LQGLFDWHV WKH WRWDO QXPEHU RI SDUW
SURJUDPV H[HFXWHG WR FRPSOHWLRQ E\ WKH FRQWURO VLQFH WKH ODVW WLPH
´5XQ 7LPHµ ZDV UHVHW� 7KLV FRXQWHU LV LQFUHPHQWHG E\ RQH HDFK WLPH
WKH FRQWURO HQFRXQWHUV DQ 0��� 0��� RU DQ 0�� LQ D PDLQ SDUW
SURJUDP �0�� LQ D VXESURJUDP GRHV QRW LQFUHPHQW WKLV FRXQWHU�
WKRXJK 0�� RU 0�� GRHV�� 7KH YDOXH IRU WKLV ILHOG LV FOHDUHG WR ]HUR
ZKHQ WKH ´5XQ 7LPHµ ILHOG LV FOHDUHG WR ]HUR� LW FDQQRW EH FKDQJHG
LQGHSHQGHQWO\�

/RW 6L]H �� LV WKH QXPEHU RI WLPHV \RX QHHG WR H[HFXWH WKLV SDUWLFXODU
SDUW SURJUDP� 7R HQWHU D QHZ QXPEHU�

�� 3UHVV WKH ^(' 357 ,1)2` VRIWNH\ LI \RX KDYH HLWKHU
RSHUDWRU�OHYHO RU VXSHUYLVRU�OHYHO DFFHVV�

�� 3UHVV WKH XS RU GRZQ FXUVRU NH\V WR PRYH WR WKLV ILHOG RU WKH QH[W
ILHOG ZLWKRXW FKDQJLQJ WKH FXUUHQW YDOXH�

�� (QWHU D QXPHULF YDOXH DW WKH SURPSW IRU WKLV ILHOG�

�� 3UHVV >(17(5@ WR FKDQJH WKH FXUUHQW YDOXH�

5HPDLQLQJ :RUNSLHFHV �� LQGLFDWHV WKH QXPEHU RI ZRUNSLHFHV WKDW
VWLOO QHHG WR EH FXW LQ WKH ORW� 7KH YDOXH IRU WKLV ILHOG LV DXWRPDWLFDOO\
VHW HTXDO WR WKH ORW VL]H HDFK WLPH WKH ´/RW 6L]Hµ YDOXH LV FKDQJHG�
:KHQ WKH FRQWURO HQFRXQWHUV DQ 0��� 0��� RU 0�� LQ D PDLQ SDUW
SURJUDP� WKH UHPDLQLQJ ZRUNSLHFHV ILHOG LV GHFUHPHQWHG E\ RQH�
7KH FRQWURO WHOOV WKH V\VWHP LQVWDOOHU·V ORJLF SURJUDP ZKHQ WKH ORW
UHPDLQLQJ VL]H LV ]HUR� $W WKLV SRLQW� SUHVV �&<&/( 67$57! WR
DXWRPDWLFDOO\ VHW WKH ILHOG EDFN WR WKH ´/RW 6L]Hµ YDOXH� &RPSOHWH
RSHUDWLRQ RI WKLV IHDWXUH LV VRPHZKDW ORJLF GHSHQGDQW� 5HIHU WR WKH
GRFXPHQWDWLRQ VXSSOLHG E\ \RXU V\VWHP LQVWDOOHU�
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/RW &RPSOHWLRQ )ODJ �� LV DXWRPDWLFDOO\ VHW WR ]HUR E\ WKH FRQWURO
ZKHQHYHU D QRQ�]HUR YDOXH LV HQWHUHG IRU ´/RW 6L]H�µ ,W LV VHW WR RQH
ZKHQ WKH ´5HPDLQLQJ :RUNSLHFHVµ ILHOG UHDFKHV ]HUR� ,W LV DJDLQ
UHVHW WR ]HUR ZKHQ WKH QH[W F\FOH VWDUW RFFXUV DIWHU WKH UHPDLQLQJ
ZRUNSLHFHV ILHOG KDV UHDFKHG ]HUR� &RPSOHWH RSHUDWLRQ RI WKLV
IHDWXUH LV VRPHZKDW ORJLF GHSHQGDQW� 6HH WKH GRFXPHQWDWLRQ
VXSSOLHG E\ \RXU V\VWHP LQVWDOOHU�

3UHVV WKH H[LW VRIWNH\ ^Â` WR VDYH FKDQJHV DQG UHWXUQ WR WKH ´$FWLYH
3URJUDPµ VFUHHQ�

7KHUH DUH WKUHH GLUHFWRULHV DYDLODEOH IRU VWRUDJH DQG H[HFXWLRQ RI SDUW
SURJUDPV� PDLQ DQG SURWHFWDEOH� ZKLFK DOORZ \RX WR UXQ SURJUDPV
UHVLGHQW RQ WKH &1&� DQG D GLUHFWRU\ RQ WKH 3&·V KDUG GULYH� DV
FRQILJXUHG E\ WKH )LOH +DQGOHU�

<RX FDQ H[HFXWH SURJUDPV IURP WKH VLQJOH GLUHFWRU\ RQ WKH KDUG
GULYH� 5HIHU WR WKH ,QVWDOODWLRQ PDQXDO IRU PRUH LQIRUPDWLRQ DERXW
FRQILJXULQJ \RXU KDUG GULYH DQG VWRULQJ SDUW SURJUDPV RQ \RXU PDLQ
DQG SURWHFWDEOH GULYHV� 5HIHU WR \RXU ��3& ,QWHJUDWLRQ 0DQXDO IRU
LQIRUPDWLRQ DERXW ORFDWLQJ \RXU )LOH +DQGOHU GLUHFWRU\�

&KRRVLQJ D 3DUW 3URJUDP 'LUHFWRU\

:KHQ \RX SRZHU XS \RXU ��3& V\VWHP� LW DXWRPDWLFDOO\ UHWXUQV \RX
WR WKH ODVW DFWLYH SDUW SURJUDP GLUHFWRU\� 7R VHOHFW D QHZ SDUW
SURJUDP GLUHFWRU\�

�� )URP WKH %'6 PDLQ PHQX� VHOHFW ^35*5$0 0$1$*(`� 7KH
SURJUDP GLUHFWRU\ VFUHHQ DSSHDUV DQG GLVSOD\V WKH FRQWHQWV RI WKH
ODVW DFWLYH SDUW SURJUDP GLUHFWRU\�

3DUW 3URJUDP 6WRUDJH
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�� 7R DFFHVV WKH ^&+$1*( ',5` VRIWNH\ OD\HU� SUHVV >)�@ WZLFH�
6HOHFW WKH ^&+$1*( ',5` VRIWNH\�

�VRIWNH\ OHYHO ��

7KH ^&+$1*( ',5` PHQX LWHP DOORZV \RX WR VFUROO WKURXJK WKH PDLQ�
SURWHFWDEOH� DQG KDUG GULYH GLUHFWRULHV� 7KH SDUW SURJUDPV LQ WKH
PDLQ DQG SURWHFWDEOH GLUHFWRULHV UHVLGH LQ WKH FRQWURO·V PHPRU\� 7KH
SURJUDPV LQ WKH KDUG GULYH UHVLGH RQ WKH SHUVRQDO FRPSXWHU�

&RS\LQJ 3DUW 3URJUDPV %HWZHHQ 'LUHFWRULHV

7R FRS\ \RXU SDUW SURJUDP EHWZHHQ GLUHFWRULHV�

�� 6HOHFW WKH ^35*5$0 0$1$*(` VRIWNH\�

�� ,I QHFHVVDU\� DFFHVV WKH ^&+$1*( ',5` VRIWNH\ WR WRJJOH WR \RXU
GHVLUHG GLUHFWRU\� $FFHVV WKH ^&+$1*( ',5` VRIWNH\ E\ SUHVVLQJ
>)�@ WZLFH�

�� $IWHU FKRRVLQJ WKH GHVLUHG GLUHFWRU\� KLJKOLJKW WKH SDUW SURJUDP
WKDW \RX ZDQW FRSLHG�

�� $IWHU WKH VHOHFWHG SURJUDP QDPH� ZKLFK DSSHDUV RQ WKH 6HOHFWHG
3URJUDP� OLQH� W\SH D FRPPD� IROORZHG E\ WKH QHZ SURJUDP
QDPH� 6HOHFW >)�@ DJDLQ WR UHWXUQ WR WKH ^&23< 35*5$0` OD\HU RI
VRIWNH\V�

�� &KRRVH WKH VRXUFH \RX ZDQW \RXU SURJUDP FRSLHG WR�

�� 6HOHFW WKH GHVWLQDWLRQ \RX ZDQW \RXU SDUW SURJUDP FRSLHG WR�
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7KLV VFUHHQ DSSHDUV�

�� 6HOHFW WKH ^&23< <(6` VRIWNH\ WR FRS\ WKH SDUW SURJUDP 25
VHOHFW WKH ^&23< 12` VRIWNH\ WR DERUW WKH SURFHVV�

�� ,I GHVLUHG� VHOHFW ^9(5,)< 35*5$0` WR YHULI\ WKDW WKH FRSLHG SDUW
SURJUDP LV LGHQWLFDO WR WKH RULJLQDO�

3DUW 3URJUDP 6L]HV

:KHQ PRYLQJ SDUW SURJUDPV IURP RQH GHYLFH WR \RXU ��3&� \RX ZLOO
QRWLFH WKDW WKH OHQJWK RI \RXU SURJUDP PD\ FKDQJH� 6LQFH YDULRXV
VRXUFHV KDYH GLIIHUHQW PHDQV RI UHFRUGLQJ NH\VWURNHV� \RXU ILOH VL]H
PD\ LQFUHDVH RU GHFUHDVH LQ VL]H� ZLWKRXW ORVLQJ RU JDLQLQJ DQ\
LQIRUPDWLRQ�

)RU H[DPSOH� WKH FRQWURO PD\ UHFRUG D UHWXUQ DV RQH NH\VWURNH
�HQG��RI��EORFN FKDUDFWHU�� ZKHUHDV WKH 3& UHFRUGV LW DV WZR
�FDUULDJH UHWXUQ � OLQH IHHG FKDUDFWHU�� ,Q WKLV HYHQW� \RXU 3& ILOH
PD\ KDYH RULJLQDOO\ EHHQ ����� PHWHUV� EXW DIWHU LW LV GRZQORDGHG WR
WKH FRQWURO� LW PD\ UHDG DV ����� PHWHUV�



����� %DVLF &RQWURO 2SHUDWLRQ
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&\FOLQJ 3RZHU

:KHQHYHU \RX DUH UHTXLUHG WR F\FOH SRZHU WR \RXU ��3& �L�H�� DIWHU
GRZQORDGLQJ $03�� \RX PXVW UHVWDUW %'6� 7R UHVWDUW %'6�

�� 6HOHFW WKH ´6HOHFW &1&µ RSWLRQ XQGHU WKH 2SWLRQV PHQX�

�� +LJKOLJKW WKH DSSOLFDEOH &1&�

�� &OLFN >2.@ WR UHVWRUH WKH FRQQHFWLRQ WR WKDW &1&�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

2IIVHW 7DEOHV DQG 6HWXS

,Q WKLV FKDSWHU ZH GHVFULEH WKH EDVLFV RI MRE VHWXS� 0DMRU WRSLFV
LQFOXGH KRZ WR�

� XVH WKH RIIVHW WDEOH
� VHW DQG GLVSOD\ RIIVHW GDWD

� VHW DQG GLVSOD\ ZRUN FRRUGLQDWH V\VWHPV
� VHW DQG GLVSOD\ FRPPXQLFDWLRQ SDUDPHWHUV

7KH RIIVHW WDEOHV DUH EURNHQ LQ WR WZR PDMRU WDEOHV� WKH WRRO
JHRPHWU\ RIIVHW WDEOH DQG WKH ZHDU RIIVHW WDEOH� 8VH WKH WRRO
JHRPHWU\ RIIVHW WDEOH WR HQWHU PHDVXUHG YDOXHV WKDW FRPSHQVDWH IRU
GLIIHUHQFHV LQ WRRO PRXQWLQJ DQG GLIIHUHQFHV LQ WRRO GLPHQVLRQV� 8VH
WKH ZHDU RIIVHW WDEOH WR HQWHU PHDVXUHG YDOXHV WKDW FRPSHQVDWH IRU
WKH DPRXQW RI ZHDU RQ D WRRO XQGHU QRUPDO XVH� ´:HDUµ PHDQV D
QRQUHYHUVLEOH WRRO GLPHQVLRQDO FKDQJH�

7KLV GDWD FDQ EH HQWHUHG LQWR WKH RIIVHW WDEOHV�

� 7RRO OHQJWK RIIVHW GDWD �722/ *(20(75< DQG 722/ :($5��
� &XWWHU UDGLXV GDWD �722/ *(20(75< DQG 722/ :($5�

3DUDPHWHUV IRU WKH UHVROXWLRQ RI WKH RIIVHW GDWD DUH GHWHUPLQHG E\ WKH
V\VWHP LQVWDOOHU LQ $03� )RU PRUH $03 LQIRUPDWLRQ VHH \RXU�

� $03 UHIHUHQFH PDQXDO
� 2'6 8VHU·V 0DQXDO� SXEOLFDWLRQ 0&'����
$Q\ VHWWLQJ VPDOOHU WKDQ WKH PLQLPXP XQLW VHW IRU D[LV PRWLRQ LV QRW
DFFHSWDEOH DV RIIVHW GDWD� 7KH PLQLPXP YDOXH DYDLODEOH WR WKH
V\VWHP LQVWDOOHU LV ������� PP ��������� LQFK� ZLWK D PD[LPXP
YDOXH RI �������� �� GLJLWV��

7KH '��ZRUG LQ D SURJUDP ZLOO FDOO YDOXHV IURP WKH RIIVHW WDEOHV
FRUUHVSRQGLQJ WR WKH WRROV GLDPHWHU� $Q +��ZRUG LQ D SURJUDP ZLOO
FDOO YDOXHV IURP WKH RIIVHW WDEOHV IRU WRRO OHQJWK� :KHQ WKH +�� RU
'��ZRUG LV SURJUDPPHG WKH FRQWURO SXOOV GDWD IURP ERWK WKH WRRO WKH
JHRPHWU\ WDEOH DQG WKH WRRO ZHDU WDEOH� 7KH YDOXH IURP WKH WRRO ZHDU
WDEOH LV VXEWUDFWHG IURP WKH YDOXH IURP WKH WRRO JHRPHWU\ WDEOH� 7KH
UHVXOW LV XVHG E\ WKH FRQWURO DV WRRO OHQJWK RIIVHW RU FXWWHU
FRPSHQVDWLRQ GDWD�

)RU GHWDLOV RQ XVLQJ WRRO RIIVHWV VHH FKDSWHU ��� )RU LQIRUPDWLRQ RQ
FXWWHU FRPSHQVDWLRQ UHIHU WR FKDSWHU ���

&KDSWHU 2YHUYLHZ

7RRO 2IIVHW 7DEOH
^722/ *(20(7` DQG
^722/ :($5`
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)LJXUH ���
2IIVHW 7DEOH 6FUHHQ IRU :HDU

7RRO 2IIVHW 'LPHQVLRQDO 3DUDPHWHUV

7RRO 2IIVHW 1XPEHUV �*HRPHWU\ DQG :HDU 7DEOH�

7RRO RIIVHW QXPEHUV DUH FDOOHG RXW LQ D SDUW SURJUDP WKURXJK XVH RI
'�� DQG +��ZRUGV� '�� DQG +��ZRUGV VSHFLI\ D RQH� WZR� RU WKUHH GLJLW
RIIVHW QXPEHU� 7KH FRQWURO WKHQ DFFHVVHV WKH YDOXH DVVLJQHG WR WKDW
RIIVHW QXPEHU LQ WKH RIIVHW WDEOH� 7KH RIIVHW QXPEHU LV LQ WKH IDU OHIW
FROXPQ RQ WKH RIIVHW VFUHHQ� 2IIVHW QXPEHU ´��µ LV QRW D YDOLG RIIVHW
QXPEHU WR HQWHU GDWD XQGHU� EXW FDQ EH XVHG WR FDQFHO WRRO RIIVHWV�

)RU PRUH RQ FDOOLQJ RIIVHW QXPEHUV UHIHU WR FKDSWHU ���

7RRO /HQJWK 2IIVHW 'DWD �*HRPHWU\ 7DEOH�

7KH WRRO OHQJWK RIIVHW IXQFWLRQ LV XVHG WR FRPSHQVDWH IRU WKH
GLIIHUHQFH EHWZHHQ WKH WRRO SRVLWLRQ �RU WRRO OHQJWK� DV PRXQWHG LQ
WKH VSLQGOH DQG WKH WRRO OHQJWK DVVXPHG LQ ZULWLQJ D SDUW SURJUDP�
%\ XVLQJ WKH WRRO OHQJWK RIIVHW IXQFWLRQ� D SURJUDPPHU FDQ ZULWH D
SDUW SURJUDP ZLWKRXW IXUWKHU FRQFHUQ IRU WRRO PRXQWLQJ�

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 ZKLFK D[LV �RU D[HV� LV XVHG
E\ WKH FRQWURO DV WKH WRRO OHQJWK D[LV� 5HIHU WR GRFXPHQWDWLRQ
SUHSDUHG E\ WKH V\VWHP LQVWDOOHU IRU GHWDLOV RQ ZKDW D[HV KDYH EHHQ
VHOHFWHG IRU WKH WRRO OHQJWK D[LV� 7KLV PDQXDO DVVXPHV WKDW WKH = D[LV
LV XVHG DV WKH WRRO OHQJWK D[LV�
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)LJXUH ���
7RRO /HQJWK 2IIVHW

DPRXQW RI
WRRO RIIVHW

FXWWLQJ WRRO

JDXJH
OLQH

7KH WHUP ´JDXJH OLQHµ LV XVHG WR GHILQH WKH SUHFLVH SRLQW RQ WKH
VSLQGOH RU WRRO KROGHU IURP ZKLFK DOO SURJUDPPHG WRRO SDWKV
RULJLQDWH� 2IIVHWV UHIHU WR WKH GLVWDQFH IURP WKLV JDXJH OLQH WR WKH
HQG RI WKH WRRO WKDW FRQWDFWV WKH SDUW EHLQJ FXW�

)RU WRRO OHQJWK RIIVHW GDWD� PHDVXUH WKH YDOXH IRU WKH = D[LV IURP WKH
JDXJH OLQH WR WKH HQG RI WKH FXWWLQJ WRRO� 7KH YDOXHV PD\ EH HQWHUHG
DV HLWKHU SRVLWLYH RU QHJDWLYH YDOXHV GHSHQGLQJ RQ ZKLFK *�FRGH LV
XVHG WR DFWLYDWH WKH RIIVHW �*�� RU *����

,PSRUWDQW� )RU D W\SLFDO HQG PLOOLQJ PDFKLQH �ZLWK WRRO�FKXFN
FRQILJXUDWLRQ VLPLODU WR )LJXUH ����� NHHS WKH IROORZLQJ
LQ PLQG� :KHQ SURJUDPPLQJ WRRO RIIVHWV ZLWK D *���
WKH JHRPHWU\ RIIVHW YDOXH VKRXOG EH SRVLWLYH DQG WKH
ZHDU RIIVHW GDWD VKRXOG EH QHJDWLYH ZKHQ HQWHUHG LQ WKH
RIIVHW WDEOHV� :KHQ SURJUDPPLQJ WRRO OHQJWK RIIVHWV
ZLWK D *��� WKH JHRPHWU\ RIIVHW YDOXH VKRXOG EH
QHJDWLYH DQG WKH ZHDU RIIVHW GDWD VKRXOG EH SRVLWLYH
ZKHQ HQWHUHG LQWR WKH RIIVHW WDEOHV�

7RRO 'LDPHWHU &RPSHQVDWLRQ 'DWD �*HRPHWU\ 7DEOH�

7R FXW D ZRUNSLHFH XVLQJ WKH VLGH IDFH RI WKH FXWWLQJ WRRO� LW LV PRUH
FRQYHQLHQW WR ZULWH WKH SDUW SURJUDP VR WKDW WKH FHQWHU RI WKH WRRO
PRYHV DORQJ WKH VKDSH RI WKH ZRUNSLHFH� 6LQFH DOO FXWWLQJ WRROV KDYH
D GLDPHWHU� D SURJUDP ZULWWHQ IRU PRYLQJ WKH FHQWHU RI WKH WRRO PXVW
VRPHKRZ ´FRPSHQVDWHµ IRU WKH WRRO·V UDGLXV�

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LI UDGLXV RU GLDPHWHU YDOXHV DUH
HQWHUHG LQ WKH RIIVHW WDEOH� 7KLV PDQXDO DVVXPHV WKDW WKH V\VWHP
LQVWDOOHU UHTXLUHV GLDPHWHU YDOXHV WR EH HQWHUHG�
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7KH FRQWURO FDQ FRPSHQVDWH IRU WKLV GLIIHUHQFH XVLQJ WKH FXWWHU
FRPSHQVDWLRQ IHDWXUH GLVFXVVHG LQ FKDSWHU ���

&XWWHU FRPSHQVDWLRQ UHTXLUH WKDW WKH GLDPHWHU RI WKH FXWWLQJ WRRO EH
HQWHUHG� &DOO WKH WRRO GLDPHWHU YDOXH IURP WKH RIIVHW WDEOHV E\
SURJUDPPLQJ D '��ZRUG LQ D SDUW SURJUDP� 1RWH WKDW WKH FRQWURO ZLOO
DXWRPDWLFDOO\ FRQYHUW WKH WRRO GLDPHWHU WR D UDGLXV YDOXH ZKHQ
QHFHVVDU\�

7RRO /HQJWK :HDU 'DWD �:HDU 7DEOH�

7KH WRRO OHQJWK ZHDU IHDWXUH WDNHV LQWR DFFRXQW WKH ZHDU �FKDQJH LQ
OHQJWK� WKDW WKH HQG RI D WRRO ZLOO LQFXU IURP QRUPDO XVDJH� (QWHU D
YDOXH LQ WKH ZHDU WDEOH WKDW LV HTXDO WR WKH GLIIHUHQFH LQ WRRO OHQJWK DV
HQWHUHG LQ WKH JHRPHWU\ WDEOH DQG WKH DFWXDO WRRO OHQJWK� 7KH YDOXH
HQWHUHG DV WRRO OHQJWK ZHDU LV VXEWUDFWHG IURP WKH FXUUHQW YDOXH IRU
WRRO OHQJWK WDNHQ IURP WKH JHRPHWU\ RIIVHW WDEOH ZKHQ DQ +��ZRUG LV
GHVLJQDWHG LQ D SDUW SURJUDP�

7KLV IHDWXUH DOORZV WKH FRPSHQVDWLRQ IRU VOLJKW FKDQJHV LQ WRRO
OHQJWK ZLWKRXW WKH QHHG WR FKDQJH WKH WRRO JHRPHWU\ WDEOH� 7KHQ
ZKHQ D ZRUQ WRRO LV UHSODFHG ZLWK DQ LGHQWLFDO WRRO WKH ZHDU RIIVHW
QHHGV WR EH UHVHW WR ]HUR� 7KH WRRO JHRPHWU\ YDOXH VKRXOG QHYHU
QHHG WR EH DOWHUHG RQFH WKH LQLWLDO YDOXH LV HQWHUHG DV ORQJ DV LGHQWLFDO
WRROV DUH DOZD\V XVHG ZKHQ UHSODFLQJ WRROV�

,PSRUWDQW� )RU D W\SLFDO HQG PLOOLQJ PDFKLQH �ZLWK WRRO�FKXFN
FRQILJXUDWLRQ VLPLODU WR )LJXUH ����� NHHS WKH IROORZLQJ
LQ PLQG� :KHQ SURJUDPPLQJ WRRO RIIVHWV ZLWK D *���
WKH JHRPHWU\ RIIVHW YDOXH VKRXOG EH SRVLWLYH DQG WKH
ZHDU RIIVHW GDWD VKRXOG EH QHJDWLYH ZKHQ HQWHUHG LQ WKH
RIIVHW WDEOHV� :KHQ SURJUDPPLQJ WRRO OHQJWK RIIVHWV
ZLWK D *��� WKH JHRPHWU\ RIIVHW YDOXH VKRXOG EH
QHJDWLYH DQG WKH ZHDU RIIVHW GDWD VKRXOG EH SRVLWLYH
ZKHQ HQWHUHG LQWR WKH RIIVHW WDEOHV�

7RRO 'LDPHWHU :HDU &RPSHQVDWLRQ 'DWD �:HDU 7DEOH�

7KH WRRO GLDPHWHU ZHDU FRPSHQVDWLRQ IHDWXUH WDNHV LQWR DFFRXQW WKH
ZHDU WKDW D WRRO GLDPHWHU ZLOO LQFXU IURP QRUPDO XVDJH� (QWHU D
YDOXH LQ WKH ZHDU WDEOH WKDW LV HTXDO WR WKH GLIIHUHQFH LQ WRRO GLDPHWHU
DV HQWHUHG LQ WKH JHRPHWU\ WDEOH DQG WKH DFWXDO WRRO GLDPHWHU� 7KH
YDOXH HQWHUHG DV WRRO GLDPHWHU ZHDU LV VXEWUDFWHG IURP WKH FXUUHQW
YDOXH IRU WKH WRRO GLDPHWHU WDNHQ IURP WKH JHRPHWU\ RIIVHW WDEOH
ZKHQ D '��ZRUG LV GHVLJQDWHG LQ D SDUW SURJUDP�

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LI UDGLXV RU GLDPHWHU YDOXHV DUH
HQWHUHG LQ WKH RIIVHW WDEOH� 7KLV PDQXDO DVVXPHV WKDW WKH V\VWHP
LQVWDOOHU UHTXLUHV GLDPHWHU YDOXHV WR EH HQWHUHG�
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7KLV IHDWXUH DOORZV WKH FRPSHQVDWLRQ IRU VOLJKW FKDQJHV LQ WRRO
GLDPHWHU ZLWKRXW WKH QHHG WR FKDQJH WKH WRRO JHRPHWU\ WDEOH� 7KHQ
ZKHQ D ZRUQ WRRO LV UHSODFHG ZLWK DQ LGHQWLFDO WRRO WKH ZHDU RIIVHW
QHHGV WR EH UHVHW WR ]HUR� 7KH WRRO JHRPHWU\ YDOXH VKRXOG QHYHU
QHHG WR EH DOWHUHG RQFH WKH LQLWLDO YDOXH LV HQWHUHG DV ORQJ DV LGHQWLFDO
WRROV DUH DOZD\V XVHG ZKHQ UHSODFLQJ WRROV�

6HWWLQJ 7RRO 2IIVHW 7DEOHV

7KHUH DUH VL[ PHWKRGV IRU PRGLI\LQJ WRRO RIIVHW WDEOHV� 7KHVH DUH
GLVFXVVHG LQ WKH IROORZLQJ FKDSWHUV DQG VHFWLRQV�

� 8VLQJ ^0($685(` �SDJH �����

� 3URJUDPPLQJ *��V �FKDSWHU ���
� 6NLS IXQFWLRQV XVLQJ D SUREH �FKDSWHU ���
� 6HWWLQJ 3DUDPDFUR 6\VWHP 3DUDPHWHUV �FKDSWHU ���
� $OWHULQJ WKURXJK WKH ORJLF SURJUDP

:KHQ ORJLF LV XVHG WR PRGLI\ HLWKHU WKH ZRUN FRRUGLQDWH V\VWHP
WDEOHV RU WKH WRRO RIIVHW WDEOHV� FXWWHU FRPSHQVDWLRQ VKRXOG QRW EH
DFWLYH �*�� PRGH�� ,I FXWWHU FRPSHQVDWLRQ LV DFWLYH� EH DZDUH
WKDW WKH QHZ RIIVHW ZLOO QRW EH SODFHG LQ SDUW SURJUDP VHW�XS
EXIIHUV WKDW KDYH DOUHDG\ EHHQ UHDG LQWR FRQWURO PHPRU\� 7KLV
ZLOO UHVXOW LQ WKH RIIVHW QRW EHLQJ DFWLYDWHG XQWLO VHYHUDO SURJUDP
EORFNV DIWHU WKH FXUUHQW EORFN� 7KH QXPEHU RI VHWXS EXIIHUV LV
GHSHQGHQW RQ WKH QXPEHU RI EORFN UHWUDFH VWHSV FRQILJXUHG LQ
$03 DQG ZKDW VRIWZDUH IHDWXUHV DUH FXUUHQWO\ EHLQJ XVHG�

7KH VL[WK PHWKRG� DQG WKH RQH GLVFXVVHG KHUH� OHWV \RX GLUHFWO\ NH\
LQ WR WKH RIIVHW WDEOH RIIVHW GDWD WKDW LV PDQXDOO\ PHDVXUHG�

,PSRUWDQW� ,Q RUGHU IRU QHZO\ PRGLILHG WRRO RIIVHWV WR EHFRPH
LPPHGLDWHO\ DFWLYH� FXWWHU FRPSHQVDWLRQ PXVW EH RII
�*�� PRGH�� ,I LW LV RQ �*���*�� PRGH�� WKH FRQWURO
JHQHUDWHV WKH HUURU PHVVDJH ´&+$1*( 127 0$'(
,1 %8))(5(' %/2&.6µ� 7KLV LQGLFDWHV WKDW WKH
FRQWURO LV VWLOO XVLQJ WKH ROG RIIVHW YDOXHV DQG PXVW ILUVW
UXQ VHYHUDO SURJUDP EORFNV EHIRUH XVLQJ WKH QHZ RIIVHWV
YDOXHV� 7KH QHZ RIIVHWV PD\ WKHQ EH DFWLYDWHG WRR ODWH
IRU \RXU SDUWLFXODU DSSOLFDWLRQ�
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7R PDQXDOO\ GLVSOD\ RU DOWHU WKH RIIVHW WDEOHV IROORZ WKH GLUHFWLRQV
EHORZ�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 'LVSOD\ HLWKHU WKH WRRO JHRPHWU\ RIIVHWV RU WKH WRRO ZHDU RIIVHWV�

7R GLVSOD\ WKH JHRPHWU\ RIIVHWV �WRRO OHQJWK RIIVHWV DQG WKH WRRO
GLDPHWHU GDWD�� SUHVV WKH ^722/ *(20(7` VRIWNH\� $Q H[DPSOH RI
D WRRO RIIVHW JHRPHWU\ VFUHHQ LV VKRZQ LQ )LJXUH ����
7R GLVSOD\ WKH ZHDU RIIVHWV �WRRO OHQJWK DQG GLDPHWHU ZHDU GDWD��
SUHVV WKH ^722/ :($5` VRIWNH\� $Q H[DPSOH RI D WRRO RIIVHW ZHDU
VFUHHQ LV VKRZQ LQ )LJXUH ����

�VRIWNH\ OHYHO ��

)LJXUH ���
7RRO 2IIVHW �*HRPHWU\� 6FUHHQ
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�� 0RYH WKH FXUVRU WR WKH RIIVHW GDWD WR EH PRGLILHG� 8VH WKH XS�
GRZQ� OHIW� RU ULJKW FXUVRU NH\V WR PRYH WKH FXUVRU WR WKH WRRO
RIIVHW GDWD RQ WKH FXUUHQW SDJH� 3UHVV WKH ^025( 2))6(7` VRIWNH\
WR FKDQJH SDJHV� 7KH WRRO RIIVHW GDWD ORFDWHG DW WKH FXUVRU ZLOO EH
VKRZQ LQ UHYHUVH YLGHR�

�� 6HOHFW WKH XQLWV XVLQJ ^,1&+�0(75,&`

7R VHOHFW XQLWV RI ´PPµ RU ´LQFKµ IRU WKH RIIVHW GDWD� SUHVV WKH
^,1&+�0(75,&` VRIWNH\� 7KH XQLWV XVHG IRU WKH FXUUHQWO\ VHOHFWHG
RIIVHW QXPEHU ZLOO FKDQJH HDFK WLPH WKH VRIWNH\ LV SUHVVHG�
:KHQ WKH XQLWV DUH DOWHUHG� DOO GDWD SUHYLRXVO\ HQWHUHG LV
FRQYHUWHG WR WKH QHZO\ VHOHFWHG XQLWV �,QFK RU 0HWULF� IRU WKDW
RIIVHW QXPEHU�

�VRIWNH\ OHYHO ��

)LJXUH ���
7RRO 2IIVHW �722/ :($5� 6FUHHQ
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�� 5HSODFH RU DGG GDWD DV IROORZV�

� 7R UHSODFH VWRUHG RIIVHW GDWD ZLWK QHZ GDWD� NH\�LQ WKH QHZ
GDWD� DQG SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\�

� 7R DGG WR SUHYLRXVO\ VWRUHG RIIVHW GDWD� NH\�LQ WKH DPRXQW WR
EH DGGHG� DQG SUHVV WKH ^$'' 72 9$/8(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� &KDQJH WR WKH QH[W RU SUHYLRXV D[LV E\ SUHVVLQJ ^1(;7 $;,6` RU
^35(9,286 $;,6`�

�VRIWNH\ OHYHO ��

6HWWLQJ 2IIVHW 'DWD 8VLQJ ^0($685(`

7KH PHDVXUH IHDWXUH RIIHUV DQ HDVLHU PHWKRG RI HVWDEOLVKLQJ WRRO
RIIVHWV� 7KH FRQWURO� QRW WKH XVHU� FRPSXWHV WKH WRRO OHQJWK RIIVHWV
DQG HQWHUV WKH YDOXH LQWR WKH WRRO RIIVHW WDEOH� 1RWH WKH PHDVXUH
IHDWXUH LV XVHG WR PHDVXUH WRRO OHQJWK RIIVHW YDOXHV IRU WKH ZHDU RU
JHRPHWU\ WDEOHV� ,W LV W\SLFDOO\ QRW YHU\ HIIHFWLYH DW PHDVXULQJ WRRO
GLDPHWHUV XQOHVV VSHFLDO DWWHQWLRQ LV SDLG WR WRRO RULHQWDWLRQ� 7R XVH
WKH PHDVXUH IHDWXUH� IROORZ WKHVH VWHSV�

�� (VWDEOLVK D IL[HG PDFKLQH SRVLWLRQ ZLWKRXW D WRRO LQ WKH FKXFN�
7KLV SRVLWLRQ PD\ EH DQ\ IL[HG� QRQ�PRYDEOH ORFDWLRQ RQ WKH
PDFKLQH WKDW WKH WRRO PD\ EH MRJJHG DJDLQVW FRQVLVWHQWO\� XVLQJ D
YDULHW\ RI GLIIHUHQW WRROV�

� ,I HQWHULQJ D WRRO OHQJWK LQ WKH JHRPHWU\ RIIVHW WDEOH� MRJ WKH
PDFKLQH JDXJH OLQH �RQ WKH D[LV EHLQJ XSGDWHG� WR WKLV
SRVLWLRQ� 1R WRRO RIIVHWV VKRXOG EH DFWLYH DQG QR WRRO VKRXOG
EH LQ WKH FKXFN� 7KH YDOXH RI WKLV SRVLWLRQ� ORFDWHG LQ WKH
ZRUN FRRUGLQDWH V\VWHP� PXVW EH UHFRUGHG� 7KH XVHU NH\V LQ
WKLV YDOXH LQ VWHSV � DQG ��
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� ,I HQWHULQJ D WRRO OHQJWK ZHDU LQ WKH ZHDU RIIVHW WDEOH� MRJ WKH
PDFKLQH JDXJH OLQH WR WKH IL[HG SRVLWLRQ� 1R WRRO RIIVHWV
VKRXOG EH DFWLYH� DQG QR WRRO VKRXOG EH LQ WKH FKXFN� 7KH
YDOXH RI WKLV SRVLWLRQ� ORFDWHG LQ WKH ZRUN FRRUGLQDWH V\VWHP�
PXVW EH UHFRUGHG� $GG WKH RULJLQDO WRRO OHQJWK RIIVHW IURP WKH
WRRO JHRPHWU\ WDEOH WR WKH IL[HG PDFKLQH ORFDWLRQ� 7KH XVHU
NH\V LQ WKLV YDOXH LQ VWHS ��

�� $FFHVV WKH WRRO JHRPHWU\ RU ZHDU RIIVHW WDEOH DV GLVFXVVHG RQ
SDJH �����

�� &XUVRU GRZQ WR WKH RIIVHW WKDW LV WR EH FKDQJHG� 1RWH WKDW WKH
RIIVHW FDQ EH GLVSOD\HG LQ HLWKHU LQFK RU PHWULF PHDVXUHPHQWV�

�� /RDG WKH WRRO WKDW LV WR EH PHDVXUHG LQWR WKH FKXFN�

�� 8VLQJ LQFUHPHQWDO� FRQWLQXRXV RU KDQGZKHHO PRGH� MRJ WKH WRRO
WLS WR WKH IL[HG ORFDWLRQ GHWHUPLQHG LQ VWHS ��

�� 3UHVV WKH ^0($685(` VRIWNH\�

�� .H\ LQ WKH FRRUGLQDWH YDOXH RI WKH IL[HG ORFDWLRQ GHWHUPLQHG LQ
VWHS ��

�� 3UHVV WKH >(17(5@ NH\�

7KH FRQWURO QRZ VXEWUDFWV WKH NH\HG LQ SRVLWLRQ IURP WKH FXUUHQW
D[LV SRVLWLRQ DQG HQWHUV WKLV GLIIHUHQFH DV WKH RIIVHW YDOXH LQWR WKH
WDEOH�

7RRO 2IIVHW 5DQJH 9HULILFDWLRQ

7RRO RIIVHW UDQJH YHULILFDWLRQ FKHFNV�

� WKH PD[LPXP YDOXHV HQWHULQJ WKH WRRO RIIVHW WDEOHV

� WKH PD[LPXP FKDQJH WKDW FDQ RFFXU LQ HLWKHU WDEOH
7R XVH WRRO RIIVHW UDQJH YHULILFDWLRQ� IROORZ WKLV VRIWNH\ VHTXHQFH�

�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��



����� 2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

���3UHVV WKH ^$03` VRIWNH\�

�VRIWNH\ OHYHO ��

���3UHVV WKH ^$;,6 3$5$0` VRIWNH\�

���3UHVV WKH ^5$1*( 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

<RXU V\VWHP LQVWDOOHU LQLWLDOO\ VHWV WKHVH YDOXHV LQ $03� <RX FDQ
PRGLI\ WKHP ZLWK RQOLQH $03 E\ XVLQJ WKLV VFUHHQ�

3HU WDEOH YDOXHV

3HU D[LV YDOXHV

VRIWNH\ OHYHO �

$ERXW WKH 2IIVHW 5DQJH 9HULILFDWLRQ 6FUHHQ

� GLVSOD\ IRUPDW LV IL[HG

0RGH 3ODFHV WR WKH OHIW RI WKH GHFLPDO SRLQW 3ODFHV WR WKH ULJKW RI WKH GHFLPDO SRLQW

LQFK � �

PHWULF � �

� GDWD HQWU\ LV ERXQGHG E\ WKH SURJUDPPLQJ UHVROXWLRQ RI WKH D[HV



�����2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ 'RHV 9HULILFDWLRQ 2FFXU

9HULILFDWLRQ RFFXUV ZKHQ D YDOXH HQWHUV WKH WDEOH IURP�

� GDWD HQWU\ VFUHHQV � ORJLF � SDUDPDFURV

,PSRUWDQW� 7KH FRQWURO GRHV QRW SHUIRUP WKH YHULILFDWLRQ LI WKH
YDOXH� ROG RU QHZ� LV ]HUR� QRU GRHV LW FKHFN *��
GDWD�VHWWLQJ FRGHV�

9HULI\ IRU 0D[LPXP 9DOXH

7KLV YDOXH UHSUHVHQWV WKH DEVROXWH PD[LPXP YDOXH SHU WDEOH IRU DOO
WRRO RIIVHWV LQ WKDW WDEOH�

,I \RX HQWHU� 7KHQ�

D SRVLWLYH QXPEHU JUHDWHU WKDQ WKH PD[LPXP YDOXH WKH FRQWURO JHQHUDWHV WKH HUURU PHVVDJH�
´2))6(7 (;&(('6 0$; 9$/8(µ

D QHJDWLYH QXPEHU OHVV WKDQ WKH QHJDWLYH RI WKH
PD[LPXP YDOXH

7KH FRQWURO GRHV QRW PRGLI\ WKH YDOXH LQ
WKH WDEOH�

9HULI\ IRU 0D[LPXP &KDQJH

7KLV FKDQJH UHSUHVHQWV WKH DPRXQW DQ RIIVHW PD\ FKDQJH IURP LWV
FXUUHQW YDOXH� ,I \RX H[FHHG WKH DPRXQW VHW E\ WKH V\VWHP LQVWDOOHU LQ
$03� WKH FKDQJH LV QRW DOORZHG� 7KH FRQWURO JHQHUDWHV WKH HUURU
PHVVDJH ´2))6(7 (;&(('6 0$; &+$1*(�µ

8VH WKLV IHDWXUH WR DOORZ WKH PDQXDO DFWLYDWLRQ RI WRRO RIIVHWV
ZLWKRXW WKH QHHG WR SURJUDP D '�� RU +��ZRUG WR FDOO WKH
FRUUHVSRQGLQJ RIIVHW QXPEHU� 7KLV PD\ EH QHFHVVDU\ ZKHQ D EURNHQ
WRRO KDV EHHQ UHSODFHG XVLQJ WKH -RJ 5HWUDFW IHDWXUH� RU LI D SURJUDP
LV WR VWDUW H[HFXWLRQ ZLWK D WRRO DFWLYH LQ WKH FKXFN DQG QR WRRO RIIVHWV
SURJUDPPHG� HWF�

,PSRUWDQW� 7KH FRQWURO PXVW EH LQ HLWKHU F\FOH VWRS RU (�6WRS VWDWHV
EHIRUH DQ DWWHPSW LV PDGH WR FKDQJH WKH DFWLYH RIIVHW
XVLQJ WKLV PHWKRG�

7KH D[LV WKDW LV VHOHFWHG DV WKH OHQJWK D[LV �WKH D[LV WKDW OHQJWK RIIVHWV
DUH DSSOLHG WR� LV VKRZQ LQ UHYHUVH YLGHR� 7KH OHQJWK D[LV LV VHOHFWHG
LQ $03 RU WKURXJK SURJUDPPLQJ DV GLVFXVVHG RQ SDJH ������

&KDQJLQJ WKH $FWLYH 7RRO
2IIVHW ^$&7,9( 2))6(7`



����� 2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

,I LW LV QHFHVVDU\ WR FKDQJH WKH FXUUHQW WRRO RIIVHW YDOXHV RU WR DFWLYDWH
WRRO RIIVHW QXPEHUV ZLWKRXW SURJUDPPLQJ DQ +�� RU '��ZRUG� IROORZ
WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^722/ *(20(7` RU WKH ^722/ :($5` VRIWNH\� ,W GRHV
QRW PDWWHU ZKLFK VRIWNH\ LV SUHVVHG� $Q\ FKDQJHV PDGH WR WKH
DFWLYH RIIVHW QXPEHU RQ WKH WRRO JHRPHWU\ VFUHHQ DOVR DFWLYDWHV
WKH VDPH RIIVHW QXPEHU RQ WKH WRRO ZHDU VFUHHQ DV ZHOO DQG YLFH
YHUVD�

�VRIWNH\ OHYHO ��

7KH WRRO RIIVHW WDEOH LV GLVSOD\HG� &XUUHQWO\ DFWLYH RIIVHW YDOXHV
�LI DQ\� DUH LQGLFDWHG ZLWK DQ  WR WKH OHIW RI WKH RIIVHW YDOXH�

�� 0RYH WKH FXUVRU RQ WKH RIIVHW WDEOH XQWLO WKH GHVLUHG RIIVHW LV
VKRZQ LQ UHYHUVH YLGHR� ,I LW LV GHVLUHG WR DFWLYDWH D OHQJWK RIIVHW
�QRUPDOO\ SURJUDPPHG ZLWK DQ +��ZRUG�� PDNH VXUH WKH VHOHFWHG
RIIVHW YDOXH LV LQ WKH ´/(1*7+µ FROXPQ� ,I LW LV GHVLUHG WR
DFWLYDWH D GLDPHWHU RU UDGLXV RIIVHW �QRUPDOO\ SURJUDPPHG ZLWK D
'��ZRUG�� PDNH VXUH WKH VHOHFWHG RIIVHW YDOXH LV LQ WKH
´',$0(7(5µ FROXPQ� 2QO\ RQH OHQJWK RIIVHW DQG RQH GLDPHWHU
RIIVHW PD\ EH DFWLYH DW WKH VDPH WLPH�

�� 3UHVV WKH ^$&7,9( 2))6(7` VRIWNH\ ZKHQ WKH GHVLUHG RIIVHW LV
VHOHFWHG� 7KH RIIVHW ZLOO EH PDGH DFWLYH SURYLGHG WKDW WKDW RIIVHW
PRGH LV DFWLYH RQ WKH FRQWURO *�� RU *�� IRU WRRO GLDPHWHU
RIIVHWV DQG *�� RU *�� IRU WRRO OHQJWK RIIVHWV� 5HIHU WR FKDSWHUV
�� DQG �� IRU GHWDLOV RQ SURJUDPPLQJ WKHVH WRRO RIIVHWV�

�VRIWNH\ OHYHO ��



�����2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKH WRRO OHQJWK RIIVHW LV FXUUHQWO\ DFWLYH �*�� RU *���� WKHQ WKH
QHZ WRRO OHQJWK RIIVHW ZLOO JR LQWR HIIHFW LPPHGLDWHO\ �WKH
FRRUGLQDWH V\VWHP LV VKLIWHG�� 7KH QH[W WLPH F\FOH VWDUW LV SUHVVHG�
WKH FRQWURO ZLOO JHQHUDWH DQG H[HFXWH D EORFN WKDW ZLOO PRYH WKH
FXWWLQJ WRRO EDFN WR WKH FRRUGLQDWH ORFDWLRQ LQ WKH ZRUN FRRUGLQDWH
V\VWHP WKDW LW ZDV DW EHIRUH WKH VKLIW WR WKH FRRUGLQDWH V\VWHP WRRN
SODFH� ,I WKH FRQWURO LV FXUUHQWO\ LQ *�� PRGH� WKHQ RQO\ WKH +��ZRUG
LV DFWLYDWHG XQWLO D *�� RU *�� LV SURJUDPPHG�

,I FXWWHU FRPSHQVDWLRQ LV DFWLYH �*�� RU *��� DQG WKH FRQWURO LV QRW
FXUUHQWO\ LQ 0', PRGH� WKHQ WKH QHZ UDGLXV LV DFWLYDWHG DV GLVFXVVHG
LQ FKDSWHU ��� ,I *�� LV FXUUHQWO\ DFWLYH� WKHQ RQO\ WKH '��ZRUG LV
DFWLYDWHG XQWLO D *�� RU *�� LV SURJUDPPHG�

7KHUH DUH WZR W\SHV RI GDWD WKDW DUH HQWHUHG LQ WKH ZRUN FRRUGLQDWH
V\VWHP WDEOH� 2QH LV WKH LQLWLDO ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW
ORFDWLRQV WKDW DUH FDOOHG ZKHQ SURJUDPPLQJ *���*����� 7KH RWKHU
LV WKH H[WHUQDO RIIVHW� XVHG WR RIIVHW DOO RI WKH *���*���� ]HUR SRLQWV
WR PDNH WKH VDPH VHW RI ZRUN FRRUGLQDWH V\VWHPV ILW D YDULHW\ RI
DSSOLFDWLRQV�

=HUR 3RLQW 3DUDPHWHUV

7KH ZRUN FRRUGLQDWH V\VWHP SDUDPHWHUV UHIHU WR WKH ]HUR SRLQW
ORFDWLRQV RI DOO RI WKH ZRUN FRRUGLQDWH V\VWHPV FDOOHG RXW E\
*���*����� (QWHU SRVLWLRQV IRU WKHVH ]HUR SRLQWV DV PDFKLQH
FRRUGLQDWH YDOXHV� 7KH VSHFLILHG PDFKLQH FRRUGLQDWH SRVLWLRQ LV WKHQ
XVHG E\ WKH FRQWURO DV WKH ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW�

(QWHU D PDFKLQH FRRUGLQDWH V\VWHP SRVLWLRQ IRU HDFK RI WKH ZRUN
FRRUGLQDWH V\VWHPV� 5HIHU WR FKDSWHU �� IRU PRUH LQIRUPDWLRQ DERXW
PDFKLQH FRRUGLQDWH V\VWHPV�

([WHUQDO 2IIVHW

7KH H[WHUQDO RIIVHW LV XVHG WR PRGLI\ DOO RI WKH ZRUN FRRUGLQDWH
V\VWHP ]HUR SRLQWV� 8VH RI WKH H[WHUQDO RIIVHW LV RSWLRQDO� 7KH YDOXH
HQWHUHG KHUH ZLOO RIIVHW DOO RI WKH ZRUN FRRUGLQDWH V\VWHPV E\ WKH
VSHFLILHG DPRXQW� (QWHU H[WHUQDO RIIVHWV LQ WKH ZRUN FRRUGLQDWH
V\VWHP WDEOHV DV WKH H[WHUQDO RIIVHW YDOXH�

:RUN &RRUGLQDWH 6\VWHP
2IIVHW 7DEOHV
�:25. &2B25'`



����� 2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV RIIVHW LV XVHG WR DOORZ D SURJUDPPHU WR XVH WKH VDPH VHW RI
ZRUN FRRUGLQDWH V\VWHP YDOXHV LQ D YDULHW\ RI DSSOLFDWLRQV�
$GMXVWLQJ WKLV YDOXH� IRU H[DPSOH� ZLOO DOORZ IRU XVH RI WKH VDPH
ZRUN FRRUGLQDWH V\VWHPV DQG SURJUDPV DIWHU D GLIIHUHQW SDUW RU WRRO
PRXQWLQJ IL[WXUH KDV EHHQ LQVWDOOHG RQ WKH PDFKLQH� ,W FDQ DOVR EH
XVHG WR RIIVHW DOO ZRUN FRRUGLQDWH V\VWHPV ZKHQ SDUW SURJUDPV DUH
WUDQVIHUUHG IURP GLIIHUHQW PDFKLQHV ZLWK GLIIHUHQW PHFKDQLFDO
IHDWXUHV�

6HWWLQJ :RUN &RRUGLQDWH 6\VWHP 7DEOHV

7KHUH DUH IRXU PHWKRGV IRU PRGLI\LQJ ZRUN FRRUGLQDWH YDOXHV�
7KUHH PHWKRGV DUH GLVFXVVHG LQ WKH IROORZLQJ FKDSWHUV�

� 3URJUDPPLQJ *��V �FKDSWHU ���

� 6HWWLQJ SDUDPDFUR V\VWHP SDUDPHWHUV �FKDSWHU ���
� 0RGLI\ RIIVHWV WKURXJK 3$/ �VHH WKH V\VWHP LQVWDOOHU·V

GRFXPHQWDWLRQ�
7KH IRXUWK PHWKRG� DQG WKH RQH GLVFXVVHG LQ WKLV VHFWLRQ� OHWV \RX
PRGLI\ WKH ZRUN FRRUGLQDWH YDOXHV LPPHGLDWHO\ E\ XVLQJ WKH
NH\ERDUG�

,PSRUWDQW� ,Q RUGHU IRU QHZO\ PRGLILHG ZRUN FRRUGLQDWH RIIVHWV WR
EHFRPH LPPHGLDWHO\ DFWLYH� FXWWHU FRPSHQVDWLRQ PXVW
EH RII �*�� PRGH�� ,I LW LV RQ �*���*�� PRGH�� WKH
FRQWURO JHQHUDWHV WKH HUURU PHVVDJH ´&+$1*( 127
0$'( ,1 %8))(5(' %/2&.6µ� 7KLV LQGLFDWHV WKDW
WKH FRQWURO LV VWLOO XVLQJ WKH ROG RIIVHW YDOXHV DQG PXVW
ILUVW UXQ VHYHUDO SURJUDP EORFNV EHIRUH XVLQJ WKH QHZ
RIIVHWV YDOXHV� ,W LV SRVVLEOH� WKHUHIRUH� WKDW WKH QHZ
RIIVHWV PD\ EH DFWLYDWHG WRR ODWH IRU \RXU SDUWLFXODU
DSSOLFDWLRQ�

7R GLVSOD\ RU FKDQJH WKH LQLWLDO VHWXSV IRU WKH ZRUN FRRUGLQDWH
V\VWHP DQG H[WHUQDO RIIVHW IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\ RQ WKH PDLQ PHQX VFUHHQ�

�VRIWNH\ OHYHO ��



�����2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^:25. &2�25'` VRIWNH\ WR GLVSOD\ WKH RIIVHW YDOXHV IRU
WKH ZRUN FRRUGLQDWH V\VWHPV DQG WKH H[WHUQDO RIIVHW� 6HH
)LJXUH ����

�VRIWNH\ OHYHO ��

)LJXUH ���
:RUN &RRUGLQDWH 6\VWHP 6HWWLQJ

�� 0RYH WKH FXUVRU WR WKH RIIVHW GDWD WR EH PRGLILHG� 8VH WKH XS�
GRZQ� OHIW� RU ULJKW FXUVRU NH\V WR PRYH WKH EORFN FXUVRU WR WKH
RIIVHW GDWD RQ WKH FXUUHQW SDJH� 3UHVV WKH ^025( 2))6(7` VRIWNH\
WR FKDQJH SDJHV� 7KH VHOHFWHG LWHP ZLOO EH VKRZQ LQ UHYHUVHG
YLGHR�

,PSRUWDQW� 7R PRGLI\ WKH DFWLYH ZRUN FRRUGLQDWH V\VWHP�
WKH FRQWURO PXVW EH LQ (6723� RU &<&/(�6723
DQG (1' 2) %/2&.� ,I LW LV QRW� WKH FRQWURO�
DORQJ ZLWK JHQHUDWLQJ WKH HUURU PHVVDJH
´$&7,9( 2))6(7 &$1 127 &+$1*(µ� ZLOO
QRW XSGDWH WKH ZRUN FRRUGLQDWH WDEOH�

�� 8QLWV VHOHFWLRQ ^,1&+�0(75,&`

7R VHOHFW XQLWV RI ´PPµ RU ´LQFKµ� SUHVV WKH ^,1&+�0(75,&`

VRIWNH\�
�VRIWNH\ OHYHO ��



����� 2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ WKH XQLWV DUH DOWHUHG� DOO GDWD SUHYLRXVO\ HQWHUHG IRU D
SDUWLFXODU FRRUGLQDWH V\VWHP RU RIIVHW LV FRQYHUWHG WR WKH QHZO\
VHOHFWHG XQLWV �,QFK RU 0HWULF�� 7KH FXUUHQW XQLWV DUH GLVSOD\HG WR
WKH ULJKW RI WKH ZRUN FRRUGLQDWH V\VWHP RU WKH RIIVHW WKDW LV EHLQJ
FKDQJHG�

'DWD FDQ EH UHSODFHG RU DGGHG WR DV IROORZV�

� 7R UHSODFH VWRUHG GDWD ZLWK QHZ GDWD� NH\�LQ WKH QHZ GDWD DQG
SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\�

� 7R DGG WR SUHYLRXVO\ VWRUHG GDWD� NH\�LQ WKH DPRXQW WR EH DGGHG
DQG SUHVV WKH ^$'' 72 9$/8(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 5HSODFH RU DGG GDWD�

7KH FRQWURO LV FDSDEOH RI VDYLQJ DOO RI WKH LQIRUPDWLRQ WKDW LV HQWHUHG
LQ WKH WRRO RIIVHW WDEOHV DQG WKH ZRUN FRRUGLQDWH V\VWHP WDEOHV DV D
EDFNXS� 7KLV LV GRQH E\ WKH FRQWURO JHQHUDWLQJ D SURJUDP FRQVLVWLQJ
RI *�� EORFNV� 7KHVH *�� EORFNV FRQWDLQ WKH RIIVHW QXPEHUV DQG
WKHLU UHVSHFWLYH ZHDU DQG JHRPHWU\ YDOXHV� $Q\ WLPH WKDW WKLV
SURJUDP LV UXQ� WKH VHW RI YDOXHV FRQWDLQHG LQ WKHVH *�� EORFNV
UHSODFH WKH FXUUHQW YDOXHV LQ WKH RIIVHW WDEOHV� 7KH *�� SURJUDP FDQ
EH VDYHG LQ WKH FRQWURO·V PHPRU\�

7KH EDFNXS IRUPDW LQFOXGHV D *���� EORFN ZLWK WKH D[LV QDPH RI WKH
FXUUHQWO\ DFWLYH WRRO OHQJWK RIIVHW D[LV� 7KH D[LV QDPH UHSODFHV WKH
5�ZRUG LQ WKH /���/�� EORFNV IRU WKH QRQ�$03HG WRRO OHQJWK RIIVHW
D[HV�

7KLV IHDWXUH LV YHU\ XVHIXO LI WKH VDPH WRRO RU FRRUGLQDWH V\VWHP
RIIVHWV DUH WR EH XVHG RQ GLIIHUHQW PDFKLQHV� 7KH VDPH RIIVHW WDEOHV
FDQ EH HDVLO\ VHW XS E\ UXQQLQJ WKLV *�� SURJUDP RQ RWKHU PDFKLQHV�

7KH RIIVHW WDEOH SURJUDP FDQ EH VDYHG LQ HLWKHU FRQWURO PHPRU\ DV D
SURJUDP� 7KLV LV YHU\ XVHIXO LI WKH VDPH WRROV DUH WR EH XVHG RQ
GLIIHUHQW PDFKLQHV� 7KH RIIVHW WDEOHV FDQ EH HDVLO\ VHW XS E\
H[HFXWLQJ WKH VDPH RIIVHW WDEOH SURJUDP RQ DOO WKH RWKHU PDFKLQHV�

,PSRUWDQW� 2QFH WKH FRQWURO EHJLQV H[HFXWLQJ D *�� SURJUDP WKDW
KDV EHHQ SUHYLRXVO\ JHQHUDWHG� LW ZLOO FOHDU DQ\ GDWD WKDW
DOUHDG\ H[LVWV LQ WKH RIIVHW WDEOH EHLQJ XSGDWHG E\ WKDW
*�� FRPPDQG� 7KLV PDNHV LW LPSRVVLEOH IRU D *��
EORFN WR VLPSO\ DGG D IHZ RIIVHW YDOXHV� $ *��
SURJUDP PXVW ORDG WKH HQWLUH RIIVHW WDEOH HDFK WLPH LW LV
UXQ� 1RWH WKDW WRRO JHRPHWU\ DQG WRRO ZHDU WDEOHV DUH
VHSDUDWH RIIVHW WDEOHV� /RDGLQJ GDWD LQWR RQH GRHV QRW
FOHDU WKH RWKHU�

%DFNLQJ 8S 2IIVHW 7DEOHV



�����2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

7R EDFNXS WKH RIIVHW WDEOHV IROORZ WKH GLUHFWLRQV EHORZ�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^%$&.83 2))6(7` VRIWNH\� 7KLV VRIWNH\ EDFNV XS WKH
FXUUHQWO\ DFWLYH WRRO OHQJWK RIIVHW D[LV� ,I \RX·UH XVLQJ RIIVHWV RQ
PRUH WKDQ RQH D[LV� HDFK D[LV PXVW EH VHOHFWHG DQG EDFNHG XS
VHSDUDWHO\� 7KH EDFNXS RIIVHW VFUHHQ VKRZQ LQ )LJXUH ��� LV
GLVSOD\HG�

�VRIWNH\ OHYHO ��

)LJXUH ���
%DFNXS 2IIVHW 6FUHHQ

�� 6HOHFW WKH RIIVHWV WR EH EDFNHG XS E\ PRYLQJ WKH FXUVRU WR WKH
GHVLUHG RIIVHW XVLQJ WKH XS DQG GRZQ FXUVRU NH\V� 7KH VHOHFWHG
RIIVHW ZLOO EH VKRZQ LQ UHYHUVH YLGHR� 7KHUH DUH IRXU RSWLRQV
KHUH�

� 722/ :($5 ���� :KHQ ZHDU LV VHOHFWHG DOO GDWD IURP WKH WRRO
RIIVHW ZHDU WDEOHV LV VWRUHG DV D *�� SURJUDP�



����� 2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

� 722/ *(20(75< ���� :KHQ JHRPHWU\ LV VHOHFWHG DOO GDWD
IURP WKH WRRO RIIVHW JHRPHWU\ WDEOHV LV VWRUHG DV D *��
SURJUDP�

� :25. &225',1$7( ���� :KHQ ZRUN FRRUGLQDWH V\VWHPV LV
VHOHFWHG WKH ZRUN FRRUGLQDWH RIIVHW LQIRUPDWLRQ IRU WKH *
FRGHV *�� � *���� DQG WKH H[WHUQDO RIIVHW YDOXH DUH VWRUHG DV D
*�� SURJUDP�

� $// ���� :KHQ DOO LV VHOHFWHG DOO GDWD IURP WKH WRRO RIIVHW
JHRPHWU\ DQG ZHDU WDEOHV DQG ZRUN FRRUGLQDWH RIIVHW WDEOHV LV
VWRUHG DV D *�� SURJUDP�

�� 2QFH WKH GDWD WR VDYH KDV EHHQ VHOHFWHG� SUHVV WKH ^72 ),/(`

VRIWNH\ WR VHQG WKH *�� SURJUDP WR FRQWURO PHPRU\� 7KH FRQWURO
DVNV IRU D SURJUDP QDPH XQGHU ZKLFK WR VWRUH WKH SURJUDP� (QWHU
WKH SURJUDP QDPH E\ XVLQJ WKH DOSKDQXPHULF NH\V RQ WKH
RSHUDWRU SDQHO DQG SUHVV WKH >(17(5@ NH\� 5HIHU WR FKDSWHU � RQ
SURJUDP QDPHV� 7KH *�� SURJUDP LV VDYHG XQGHU WKH ILOH QDPH
MXVW HQWHUHG�

7KH SURJUDPPDEOH ]RQH IHDWXUH SURYLGHV D PHDQV WR SUHYHQW WRRO
PRWLRQ IURP HQWHULQJ RU H[LWLQJ D GHVLJQDWHG DUHD� )RU GHWDLOV RQ
SURJUDPPDEOH ]RQHV UHIHU WR FKDSWHU ���

7KLV WDEOH FRQWDLQV WKH YDOXHV IRU SURJUDPPDEOH ]RQHV � DQG ��
7KHVH YDOXHV GHILQH WKH ERXQGDULHV IRU WKH SURJUDPPDEOH ]RQHV DQG
DUH UHIHUHQFHG IURP WKH PDFKLQH FRRUGLQDWH V\VWHP�

,PSRUWDQW� 7KHVH YDOXHV PD\ DOVR EH HQWHUHG LQ $03 E\ WKH
V\VWHP LQVWDOOHU� 3URJUDPPDEOH ]RQH � WDEOH YDOXHV
PD\ DOVR EH PRGLILHG E\ SURJUDPPLQJ D *�� FRPPDQG
�UHIHU WR FKDSWHU ����

7R GLVSOD\ RU DOWHU WKH YDOXHV LQ WKH SURJUDPPDEOH ]RQH WDEOH IROORZ
WKH VWHSV EHORZ�

�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��

3URJUDPPDEOH =RQH 7DEOH



�����2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^352*5$0 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^=21( /,0,76` VRIWNH\ WR GLVSOD\ WKH SURJUDPPDEOH
]RQH WDEOH DV VKRZQ LQ )LJXUH ����

�VRIWNH\ OHYHO ��

)LJXUH ���
3URJUDPPDEOH =RQH 7DEOH

,PSRUWDQW� 3URJUDPPDEOH ]RQH FRRUGLQDWHV DUH GLVSOD\HG LQ LQFK RU
PHWULF XQLWV IRU D OLQHU D[LV� GHSHQGLQJ RQ ZKLFK LV WKH
FXUUHQWO\ DFWLYH SURJUDP PRGH� 5RWDU\ D[HV DUH VKRZQ
LQ XQLWV RI GHJUHHV�

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR PRYH WKH EORFN FXUVRU WR WKH
GDWD WR EH FKDQJHG� 'DWD ORFDWHG DW WKH FXUVRU�ZLOO EH VKRZQ LQ
UHYHUVH YLGHR�



����� 2IIVHW 7DEOHV DQG 6HWXS

3XEOLFDWLRQ ��������� �� $SULO ����

�� 'DWD FDQ EH UHSODFHG RU DGGHG WR DV IROORZV�

� 7R UHSODFH VWRUHG WUDYHO GDWD ZLWK QHZ GDWD� NH\�LQ WKH QHZ
GDWD DQG SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\�

� 7R DGG WR SUHYLRXVO\ VWRUHG WUDYHO GDWD� NH\�LQ WKH DPRXQW WR
EH DGGHG DQG SUHVV WKH ^$'' 72 9$/8(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 7R HQG HGLWLQJ WKH SURJUDPPDEOH ]RQH SDUDPHWHUV WKHUH DUH WZR
FKRLFHV�

� 3UHVV WKH ^83'$7( 	 (;,7` VRIWNH\ WR VWRUH WKH FKDQJHV PDGH
WR WKH SDUDPHWHUV DQG OHDYH WKH SURJUDPPDEOH ]RQH VFUHHQ�

� 3UHVV WKH ^48,7` VRIWNH\ WR GHOHWH DOO FKDQJHV PDGH WR WKH
SURJUDPPDEOH ]RQHV DQG OHDYH WKH SURJUDPPDEOH ]RQH VFUHHQ�

�VRIWNH\ OHYHO ��

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

0DQXDO�0', 2SHUDWLRQ 0RGHV

7KLV FKDSWHU GHVFULEHV WKH PDQXDO DQG 0', RSHUDWLQJ PRGHV� 0DMRU
WRSLFV LQFOXGH�

7RSLF� 2Q SDJH�

0HFKDQLFDO KDQGOH IHHG ����

5HPRYLQJ DQ D[LV ����

0DQXDO PDFKLQH KRPLQJ ����

0', PRGH ����

,PSRUWDQW� 7KLV PDQXDO DVVXPHV WKDW WKH SXVK�EXWWRQ 07% SDQHO LV
EHLQJ XVHG DQG VWDQGDUG ORJLF WR UXQ WKDW 07% SDQHO
KDV EHHQ LQVWDOOHG� )RU DSSOLFDWLRQV WKDW XVH D FXVWRP
07% SDQHO RU WKDW GR QRW XVH VWDQGDUG ORJLF WR UXQ WKH
07% SDQHO� UHIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ \RXU
V\VWHP LQVWDOOHU�

7R JR LQWR WKH PDQXDO PRGH� VHOHFW 0$18$/ XQGHU
�02'( 6(/(&7!�

:KHQ \RX VHOHFW WKH PDQXDO PRGH� ERWK WKH D[LV SRVLWLRQ GDWD DQG
WKH SDUW SURJUDP FXUUHQWO\ DFWLYH DUH GLVSOD\HG LQ WKH GDWD GLVSOD\
DUHD LI WKH QRUPDO GLVSOD\ LV XVHG IRU VRIWNH\ OHYHO ��

3UHVV �&<&/( 6723! WR DERUW PDQXDO RSHUDWLRQV� 7KH V\VWHP
LQVWDOOHU KDV WKH RSWLRQ� KRZHYHU� WR GHVLJQDWH VRPH RWKHU VZLWFK WR
DERUW PDQXDO RSHUDWLRQV LQ WKH ORJLF SURJUDP� 5HIHU WR WKH
GRFXPHQWDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV�

&KDSWHU 2YHUYLHZ

0DQXDO 2SHUDWLQJ 0RGH



���� 0DQXDO�0', 2SHUDWLRQ 0RGHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
'DWD 'LVSOD\ LQ 0$18$/ 0RGH

-RJJLQJ DQ $[LV

,Q WKH MRJ PRGHV� WKH PRWLRQ RI WKH FXWWLQJ WRRO LV FRQWUROOHG E\ WKH
XVH RI SXVKEXWWRQV� VZLWFKHV� 7\SLFDOO\ WKHVH DUH PRXQWHG RQ RU QHDU
WKH 07% SDQHO�

7KH FXWWLQJ WRRO FDQ EH MRJJHG E\ XVLQJ WKUHH GLIIHUHQW PHWKRGV�

� FRQWLQXRXV MRJ ���� WKH D[HV PRYH FRQWLQXRXVO\ ZKLOH D SXVKEXWWRQ
RQ WKH 07% SDQHO LV KHOG�

� LQFUHPHQWDO MRJ ���� WKH D[HV PRYH D SUHGHWHUPLQHG DPRXQW HDFK
WLPH D SXVKEXWWRQ RQ WKH 07% SDQHO LV SUHVVHG�

1RUPDOO\� WKH D[HV FDQ RQO\ EH MRJJHG LQ PDQXDO PRGH� <RXU V\VWHP
LQVWDOOHU FDQ ZULWH ORJLF WR DOORZ MRJJLQJ LQ WKH DXWRPDWLF DQG 0',
PRGHV� 5HIHU WR SDJH ���� IRU PRUH LQIRUPDWLRQ DERXW MRJ RIIVHWV�

7KH FRQWURO FDQ EH HTXLSSHG ZLWK DQ RSWLRQDO RIIVHW MRJJLQJ IHDWXUH�
DFWLYDWHG E\ D VZLWFK LQVWDOOHG E\ WKH V\VWHP LQVWDOOHU� :KHQ WKLV
IHDWXUH LV DFWLYH� DOO MRJ PRYHV DUH XVHG WR RIIVHW WKH FXUUHQW ZRUN
FRRUGLQDWH V\VWHP DQG QR SRVLWLRQ UHJLVWHUV DUH FKDQJHG� 5HIHU WR
SDJH ���� IRU PRUH LQIRUPDWLRQ DERXW MRJ RIIVHWV�

2QO\ QRUPDO VLQJOH�D[LV MRJV �RQH D[LV DW D WLPH LQ WKH FRQWLQXRXV� RU
LQFUHPHQWDO PRGHV� DUH SHUPLWWHG GXULQJ D MRJ UHWUDFW RSHUDWLRQ�
5HIHU WR SDJH ����� IRU GHWDLOV DERXW EDVLF SURJUDP H[HFXWLRQ�

,PSRUWDQW� 6��&XUYH $FF�'HF LV QRW DYDLODEOH GXULQJ PDQXDO
MRJJHG PRWLRQ�



����0DQXDO�0', 2SHUDWLRQ 0RGHV

3XEOLFDWLRQ ��������� �� $SULO ����

&RQWLQXRXV -RJ

7R FRQWLQXRXVO\ MRJ DQ D[LV�

�� 6HOHFW &217,18286 XQGHU �-2* 6(/(&7!�

�� 6HOHFW WKH IHHGUDWH IRU FRQWLQXRXV MRJ XQGHU �63(('�08/7,3/<!�

�� 3UHVV WKH �$;,6�',5(&7,21! EXWWRQ IRU WKH D[LV DQG GLUHFWLRQ WR
MRJ� 7KH D[LV PRYHV ZKLOH WKH EXWWRQ LV KHOG GRZQ�

,I \RX ZDQW WR� 7KHQ�

DOWHU WKH IHHGUDWH VHOHFWHG ZLWK
�63(('�08/7,3/<!

VHOHFW D �)(('5$7( 29(55,'(! �

MRJ WKH D[LV DW D VSHFLDO $03 DVVLJQHG
WUDYHUVH IHHGUDWH DQG LJQRUH WKH VHWWLQJ
�63(('�08/7,3/<!

SUHVV DQG KROG WKH �75956! ZKHQ MRJJLQJ

MRJ PRYHV WKDW XVH WKH WUDYHUVH IHHGUDWH VHOHFW D �5$3,' )(('5$7( 29(55,'(! �

,PSRUWDQW� ,W LV SRVVLEOH WR MRJ PRUH WKDQ RQH D[LV DW D WLPH� 7R MRJ
PXOWLSOH D[HV� SUHVV DQG KROG PRUH WKDQ RQH D[LV
GLUHFWLRQ EXWWRQ� 7KH VHOHFWHG D[HV ZLOO GULYH DW WKH
IHHGUDWH FKRVHQ XQGHU �63(('�08/7,3/<!� ,I WKH
VHOHFWHG IHHGUDWH LV DERYH D VSHFLILF D[LV PD[LPXP
DOORZDEOH IHHGUDWH� WKDW D[LV GULYHV DW LWV PD[LPXP
IHHGUDWH� 7KH IHHGUDWH IRU WKH RWKHU VHOHFWHG D[HV LV QRW
DIIHFWHG�

,QFUHPHQWDO -RJ

,QFUHPHQWDO MRJ PDQXDOO\ PRYHV DQ D[LV D SUHGHWHUPLQHG DPRXQW
HDFK WLPH DQ �$;,6�',5(&7,21! EXWWRQ LV SUHVVHG� 7R XVH
LQFUHPHQWDO MRJ�

�� 6HOHFW ,1&5(0(17$/ XQGHU �-2* 6(/(&7!�

�� 6HOHFW WKH MRJ LQFUHPHQW XQGHU �63(('�08/7,3/<!� 7KH MRJ
LQFUHPHQW LV HTXDO WR DQ DPRXQW VSHFLILHG LQ $03 IRU HDFK
VHOHFWLRQ XQGHU �63(('�08/7,3/<!�

�� 3UHVV WKH �$;,6�',5(&7,21! EXWWRQ IRU WKH D[LV DQG GLUHFWLRQ WR
MRJ� 7KH FRQWURO PDNHV RQH LQFUHPHQWDO PRYH HDFK WLPH WKH
�$;,6�',5(&7,21! EXWWRQ LV UHFRJQL]HG� 8QWLO WKH FRQWURO
FRPSOHWHV WKH H[HFXWLRQ RI WKH LQFUHPHQWDO PRYH� QR RWKHU MRJ
PRYHV DUH UHFRJQL]HG RQ WKDW D[LV� 7KLV LQFOXGHV DWWHPSWV WR
SHUIRUP RWKHU LQFUHPHQWDO PRYHV RQ WKDW D[LV�

7KH FRQWURO ZLOO QRUPDOO\ MRJ WKH D[HV WKH VHOHFWHG GLVWDQFH DQG
GLUHFWLRQ DW WKH IHHGUDWH VHW LQ $03 IRU WKH 0(' IHHGUDWH� ,W LV
SRVVLEOH IRU WKH V\VWHP LQVWDOOHU WR VHOHFW D GLIIHUHQW IHHGUDWH ZLWK D
VSHFLILF ORJLF SURJUDP� 5HIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ WKH
V\VWHP LQVWDOOHU IRU GHWDLOV�



���� 0DQXDO�0', 2SHUDWLRQ 0RGHV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� <RX FDQ MRJ PRUH WKDQ RQH D[LV DW D WLPH� 7R MRJ
PXOWLSOH D[HV� SUHVV PRUH WKDQ RQH D[LV GLUHFWLRQ
EXWWRQ� 7KH VHOHFWHG D[HV GULYH DW WKH IHHGUDWH FKRVHQ
XQGHU �63(('�08/7,3/<!� ,I WKH VHOHFWHG IHHGUDWH LV
DERYH D VSHFLILF D[LV PD[LPXP DOORZDEOH IHHGUDWH� WKDW
D[LV GULYHV DW LWV PD[LPXP IHHGUDWH� 7KH IHHGUDWH IRU
WKH RWKHU VHOHFWHG D[HV LV QRW DIIHFWHG�

-RJ 2IIVHW

7KH FRQWURO PD\ EH HTXLSSHG ZLWK DQ RSWLRQDO MRJ RIIVHW IHDWXUH�
DFWLYDWHG E\ D VZLWFK LQVWDOOHG E\ WKH V\VWHP LQVWDOOHU� :KHQ WKLV
IXQFWLRQ LV DFWLYH� DOO MRJ PRYHV PDGH DUH DGGHG DV RIIVHWV WR WKH
FXUUHQW ZRUN FRRUGLQDWH V\VWHP�

1RUPDOO\� MRJJLQJ RFFXUV LQ WKH PDQXDO PRGH� 7KH V\VWHP LQVWDOOHU
KDV WKH RSWLRQ WR HQDEOH D ´-RJ RQ WKH )O\µ IHDWXUH WKDW ZLOO DOORZ
MRJJLQJ LQ DXWRPDWLF RU 0', PRGH IRU WKH SXUSRVH RI MRJJLQJ DQ
RIIVHW� 7R MRJ LQ DXWRPDWLF RU 0', PRGH ERWK WKH ´-RJ RQ WKH )O\µ
DQG MRJ RIIVHW IHDWXUHV PXVW EH DFWLYH� 1RUPDOO\� WKH V\VWHP LQVWDOOHU
ZLOO HQDEOH ERWK RI WKHVH IHDWXUHV ZLWK WKH VDPH VZLWFK� 5HIHU WR
GRFXPHQWDWLRQ SURYLGHG E\ WKH V\VWHP LQVWDOOHU IRU GHWDLOV� ´-RJ RQ
WKH )O\µ FDQ EH SHUIRUPHG DW DQ\ WLPH GXULQJ DXWRPDWLF RSHUDWLRQ�
HYHQ ZKLOH EORFNV DUH EHLQJ H[HFXWHG�

7R XVH WKLV IHDWXUH� IROORZ WKHVH GLUHFWLRQV�

�� 7XUQ RQ WKH VZLWFK WR DFWLYDWH WKH MRJ RIIVHW IXQFWLRQ� 5HIHU WR
GRFXPHQWDWLRQ SURYLGHG E\ WKH V\VWHP LQVWDOOHU�

�� &KDQJH WR PDQXDO PRGH XQOHVV WKH FRQWURO LV HTXLSSHG IRU WKH
´-RJ RQ WKH )O\µ IHDWXUH ZKLFK DOORZV MRJJLQJ LQ 0', DQG
$XWRPDWLF PRGHV� ,I HTXLSSHG ZLWK ´-RJ RQ WKH )O\�µ WXUQ RQ WKH
VZLWFK WR DFWLYDWH LW� )RU GHWDLOV� UHIHU WR GRFXPHQWDWLRQ SUHSDUHG
E\ WKH V\VWHP LQVWDOOHU�

�� -RJ WKH D[LV E\ XVLQJ DQ\ RI WKH DYDLODEOH MRJ W\SHV� ZLWK WKH
H[FHSWLRQ RI KRPLQJ� DV GHVFULEHG RQ SDJH ����� 7KH FRQWURO
DGGV WKH DPRXQW RI WKH MRJ PRYH DV RIIVHWV WR HDFK MRJJHG D[LV
LPPHGLDWHO\ ZKHQ WKH MRJ WDNHV SODFH�

,PSRUWDQW� :KHQ WKH MRJ PRYH LV PDGH� WKH D[LV SRVLWLRQ GLVSOD\V
GR QRW FKDQJH RQ WKH VFUHHQ XQOHVV WKH FXUUHQWO\ DFWLYH
VFUHHQ LV WKH DEVROXWH VFUHHQ DV GHVFULEHG RQ SDJH �����
7KLV LV EHFDXVH WKH YDOXH LV EHLQJ DGGHG WR WKH ZRUN
FRRUGLQDWH V\VWHP RIIVHW DQG WKH FRQWURO GRHV QRW
UHFRJQL]H DQ\ WRRO PRWLRQ RQ WKH FRRUGLQDWH V\VWHP�



����0DQXDO�0', 2SHUDWLRQ 0RGHV

3XEOLFDWLRQ ��������� �� $SULO ����

5HVHWWLQJ 2YHUWUDYHOV

7KH FRQWURO VWRSV WRRO PRWLRQ GXULQJ RYHUWUDYHO FRQGLWLRQV�
2YHUWUDYHO FRQGLWLRQV FDQ RFFXU IURP � FDXVHV�

� +DUGZDUH 2YHUWUDYHO ���� WKH D[HV UHDFK D WUDYHO OLPLW� XVXDOO\
VHW E\ D OLPLW VZLWFK RU VHQVRU PRXQWHG RQ WKH D[LV� +DUGZDUH
RYHUWUDYHOV DUH DOZD\V DFWLYH�

� 6RIWZDUH 2YHUWUDYHO ���� FRPPDQGV FDXVH WKH FXWWLQJ WRRO WR SDVV
D VRIWZDUH WUDYHO OLPLW� 6RIWZDUH RYHUWUDYHOV DUH DFWLYH RQO\ DIWHU
WKH D[LV KDV EHHQ KRPHG SURYLGHG WKH IHDWXUH KDV EHHQ DFWLYDWHG
LQ $03 E\ WKH V\VWHP LQVWDOOHU�

� 3URJUDPPDEOH =RQH 2YHUWUDYHO ���� WKH D[HV UHDFK D WUDYHO OLPLW
HVWDEOLVKHG E\ LQGHSHQGHQW SURJUDPPDEOH DUHDV� 3URJUDPPDEOH
=RQHV DUH DFWLYDWHG WKURXJK SURJUDPPLQJ WKH DSSURSULDWH
*�FRGH�

7KHVH � FDXVHV RI RYHUWUDYHO DUH GHVFULEHG LQ GHWDLO LQ FKDSWHU ���

:KHQ DQ RYHUWUDYHO FRQGLWLRQ RFFXUV� DOO D[LV PRWLRQ VWRSV� WKH
FRQWURO LV SODFHG LQ F\FOH VWRS� DQG RQH RI WKH IROORZLQJ HUURU
PHVVDJHV LV GLVSOD\HG�

0HVVDJH� 'HVFULSWLRQ�

+$5':$5( 29(575$9(/ ��� %< $;,6 �;� LQGLFDWHV WKDW WKH VSHFLILHG D[LV KDV WULSSHG
HLWKHU WKH � RU � KDUGZDUH OLPLW VZLWFK PRXQWHG
RQ WKH PDFKLQH�

62)7:$5( 29(575$9(/ ��� %< $;,6 �;� LQGLFDWHV WKDW DQ DWWHPSW ZDV PDGH E\ WKH
VSHFLILHG D[LV WR HQWHU WKH RYHUWUDYHO DUHD
GHILQHG E\ WKH VRIWOLPLWV LQ HLWKHU D SRVLWLYH RU
QHJDWLYH GLUHFWLRQ�

9,2/$7,21 2) =21( ��� %< $;,6 �;� 7KLV PHVVDJH LQGLFDWHV WKDW DQ DWWHPSW ZDV
PDGH WR HQWHU WKH RYHUWUDYHO DUHD GHILQHG E\
SURJUDPPDEOH ]RQH � RU ��

:KHQ D VRIWZDUH RU ]RQH RYHUWUDYHO KDV WDNHQ SODFH� \RX FDQQRW
PRYH WKH D[LV LQ WKH VDPH GLUHFWLRQ DV WKH RYHUWUDYHO� 2QO\ D[LV
PRWLRQ LQ WKH UHYHUVH GLUHFWLRQ LV SRVVLEOH�

5HVHW D KDUGZDUH RYHUWUDYHO FRQGLWLRQ GHSHQGLQJ RQ WKH (�6WRS
FLUFXLW GHVLJQ DQG WKH ZD\ ORJLF ZDV SURJUDPPHG E\ \RXU V\VWHP
LQVWDOOHU�

7R UHVHW D VRIWZDUH RU SURJUDPPDEOH ]RQH RYHUWUDYHO FRQGLWLRQ�

�� 'HWHUPLQH ZKHWKHU WKH FRQWURO LV LQ (�6WRS� ,I LW LV QRW� JR WR VWHS
��

�� /RRN IRU DQG HOLPLQDWH DQ\ RWKHU SRVVLEOH FRQGLWLRQV WKDW PD\
KDYH FDXVHG HPHUJHQF\ VWRS� WKHQ PDNH VXUH WKDW LW LV VDIH WR UHVHW
WKH HPHUJHQF\ VWRS FRQGLWLRQ�



���� 0DQXDO�0', 2SHUDWLRQ 0RGHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH �(�6723 5(6(7! EXWWRQ WR UHVHW WKH HPHUJHQF\ VWRS
FRQGLWLRQ� ,I WKH (�6WRS GRHV QRW UHVHW� LW LV D UHVXOW RI VRPH
FDXVH RWKHU WKDQ RYHUWUDYHO FDXVLQJ (�6WRS�

�� 0DNH VXUH LW LV VDIH WR PRYH WKH D[LV DZD\ IURP WKH RYHUWUDYHO
OLPLW�

�� 8VH DQ\ RI WKH MRJ IHDWXUHV GHVFULEHG RQ SDJH ����� H[FHSW
KRPLQJ DQG MRJ RIIVHW� WR PDQXDOO\ PRYH WKH D[LV DZD\ IURP WKH
OLPLW� $Q\ DWWHPSW WR MRJ WKH D[LV LQ WKH GLUHFWLRQ RI WKH
RYHUWUDYHO ZLOO QRW EH DOORZHG�

7KLV IHDWXUH OHWV \RX GLVDEOH WKH VHUYR GULYHV� DQG DOORZV WKH D[HV WR
EH PRYHG E\ H[WHUQDO PHDQV �VXFK DV D KDQG FUDQN DWWDFKHG WR WKH
EDOO VFUHZ� ZLWKRXW UHTXLULQJ WKH FRQWURO WR EH LQ (�6WRS� :KHQ WKLV
IHDWXUH LV HQDEOHG� DOO SRVLWLRQ GLVSOD\V JHW XSGDWHG DV WKH D[HV DUH
PRYHG�

7KLV IHDWXUH RQO\ HQDEOHV ZKHQ WKH FRQWURO LV LQ WKH &\FOH 6WRS VWDWH
DQG WKH D[HV DUH QRW EHLQJ MRJJHG DW WKH WLPH RI UHTXHVW� 7R XVH WKLV
IHDWXUH� LW PXVW EH HQDEOHG LQ ORJLF E\ \RXU V\VWHP LQVWDOOHU� 5HIHU WR
\RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV RQ KRZ WKH
´0HFKDQLFDO +DQGOH )HHGµ IHDWXUH LV DFWLYDWHG DQG XVHG�

8VH WKLV IHDWXUH WR DOORZ WKH UHPRYDO RI D URWDU\ WDEOH RU RWKHU D[LV
DWWDFKPHQW IURP D PDFKLQH ZLWKRXW UHTXLULQJ WKH V\VWHP WR EH
UHFRQILJXUHG� :KHQ DFWLYDWHG� WKH FRQWURO LJQRUHV PHVVDJHV WKDW
PD\ RFFXU UHVXOWLQJ IURP WKH ORVV RI IHHGEDFN IURP D UHPRYHG D[LV
VXFK DV VHUYR HUURUV�

,PSRUWDQW� 7KLV IHDWXUH UHPRYHV WKH VHOHFWHG D[LV IURP WKH FRQWURO
DV DQ DFWLYH D[LV� $Q\ DWWHPSW WR PRYH WKH UHPRYHG
D[LV UHVXOWV LQ DQ HUURU� 7KLV PHDQV WKDW SDUW SURJUDPV
WKDW XVH WKH UHPRYHG D[LV QDPH FDQQRW EH H[HFXWHG�
-RJ PRYHV DQG 0', FRPPDQGV WKDW DWWHPSW WR PRYH
WKH UHPRYHG D[LV DOVR UHVXOWV LQ DQ HUURU�

7KLV IHDWXUH FDQ RQO\ EH HQDEOHG LQ $03� 7KH D[LV PXVW EH VHOHFWHG
DV ´'HWDFKHGµ WR EH FRQVLGHUHG UHPRYHG� 5HIHU WR \RXU V\VWHP
LQVWDOOHUV GRFXPHQWDWLRQ IRU WKH QHFHVVDU\ VWHSV LQYROYHG LQ DFWXDOO\
SK\VLFDOO\ UHPRYLQJ D[LV KDUGZDUH IURP D VSHFLILF PDFKLQH�

0HFKDQLFDO +DQGOH )HHG
�6HUYR 2II�

5HPRYLQJ DQ $[LV
�$[LV 'HWDFK�
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7KH PDFKLQH KRPH UHWXUQ RSHUDWLRQ PHDQV WKH SRVLWLRQLQJ RI D
VSHFLILHG OLQHDU RU URWDU\ D[LV WR D PDFKLQH�GHSHQGHQW IL[HG SRVLWLRQ�
ZKLFK LV FDOOHG WKH PDFKLQH KRPH� 7KLV SRVLWLRQ LV HVWDEOLVKHG YLD D
KRPH OLPLW VZLWFK PRXQWHG RQ WKH PDFKLQH DQG WKH HQFRGHU PDUNHU�

7KH H[HFXWLRQ RI PDFKLQH KRPH HVWDEOLVKHV WKH PDFKLQH FRRUGLQDWH
V\VWHP� 6LQFH DOO RI WKH $03�DVVLJQHG ZRUN FRRUGLQDWH V\VWHPV DQG
DOO RI WKH SURJUDPPDEOH ]RQHV DUH UHIHUHQFHG IURP WKH ]HUR SRLQW RI
WKH PDFKLQH FRRUGLQDWH V\VWHP� QRQH RI WKHVH IHDWXUHV DUH DYDLODEOH
XQWLO WKH PDFKLQH KRPLQJ RSHUDWLRQ KDV EHHQ FRQGXFWHG� +RPLQJ
WKH D[LV VKRXOG EH WKH ILUVW RSHUDWLRQ GRQH RQ WKH FRQWURO DIWHU
SRZHU�XS�

)LJXUH ���
0DFKLQH +RPH

0DFKLQH FRRUGLQDWH
V\VWHP ]HUR SRLQW

�=

�;

0DFKLQH
KRPH
SRLQW

$

%

$03�GHILQHG KRPH
FRRUGLQDWHV

;  $
=  %

7KH IROORZLQJ SURFHGXUH GHVFULEHV KRZ WKH FRQWURO LV KRPHG
PDQXDOO\ E\ XVLQJ WKH SXVKEXWWRQV RQ WKH 07% SDQHO� 0DQXDO
KRPLQJ PD\ EH GLIIHUHQW IRU VRPH PDFKLQHV GHSHQGLQJ RQ WKH ORJLF
SURJUDP ZULWWHQ E\ \RXU V\VWHP LQVWDOOHU�

,PSRUWDQW� :KHQ D KRPLQJ UHTXHVW LV PDGH WKH IHHGEDFN GHYLFH IRU
WKH D[LV �W\SLFDOO\ DQ HQFRGHU� PXVW HQFRXQWHU DW OHDVW
RQH PDUNHU EHIRUH WULSSLQJ WKH KRPLQJ OLPLW VZLWFK� ,I
WKH D[LV LV FORVH WR WKH KRPH OLPLW VZLWFK \RX VKRXOG MRJ
WKH D[LV DZD\ IURP WKLV VZLWFK EHIRUH DWWHPSWLQJ D
KRPLQJ RSHUDWLRQ�

,PSRUWDQW� $XWRPDWLF KRPLQJ LV DYDLODEOH� 5HIHU WR SDJH �������

0DQXDO 0DFKLQH +RPLQJ
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)LJXUH ���
0DQXDO 0DFKLQH +RPH

0DFKLQH KRPH

$;,6�',5(&7,21
&XWWLQJ WRRO

�; �� ��;

�< 75956 ��<

�= ��� ��=

-2* 6(/(&7

,1&5 &217

+$1' +20(

7R H[HFXWH WKH PDQXDO UHWXUQ WR PDFKLQH KRPH SRVLWLRQ�

�� 6HOHFW +20( XQGHU �-2* 6(/(&7!�

�� 3ODFH WKH FRQWURO LQ PDQXDO PRGH� 5HIHU WR SDJH �����

�� 'HWHUPLQH WKH GLUHFWLRQ WKDW HDFK D[LV PXVW WUDYHO WR UHDFK WKH
KRPH OLPLW VZLWFK� 5HIHU WR \RXU V\VWHP LQVWDOOHU RQ WKH ORFDWLRQ
RI WKH KRPH OLPLW VZLWFK RQ D VSHFLILF PDFKLQH�

�� 3UHVV WKH �$;,6�',5(&7,21! EXWWRQ IRU WKH D[LV DQG GLUHFWLRQ WR
KRPH� <RX FDQ VHOHFW PRUH WKDQ RQH D[LV DW RQH WLPH� 7KH D[LV
VHOHFWHG PRYHV DW WKH IHHGUDWH XQGHU �63(('�08/7,3/<!�

,PSRUWDQW� ,I \RX FKRRVH WKH ZURQJ GLUHFWLRQ IRU DQ D[LV� LW ZLOO
FRQWLQXH WR WUDYHO LQ WKH VHOHFWHG GLUHFWLRQ XQWLO LW
FRQWDFWV D KDUG OLPLW DQG DQ RYHUWUDYHO ZLOO RFFXU� 5HIHU
WR FKDSWHU ��� <RXU V\VWHP LQVWDOOHU KDV WKH RSWLRQ WR
HQDEOH VRPH EXWWRQ RU VZLWFK �W\SLFDOO\ &\FOH 6WRS�
WKURXJK WKH ORJLF SURJUDP WR DERUW D MRJ RSHUDWLRQ RU
SUHYHQW WKH XVHU IURP KRPLQJ WKH D[LV LQ WKH ZURQJ
GLUHFWLRQ� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU GHWDLOV�

7KH D[LV KRPHV ZKHQ �

�� 7KH D[LV PRYHV XQWLO LW WULSV LWV KRPH OLPLW VZLWFK� WKHQ WKH D[LV
GHFHOHUDWHV WR D VWRS�

�� 7KH D[LV WKHQ UHYHUVHV GLUHFWLRQ DQG PRYHV RII WKH KRPH OLPLW
VZLWFK DW D IHHGUDWH VSHFLILHG LQ $03�

�� 7KH FRQWUROOHU UHFRUGV WKH GLVWDQFH WR WKH QHDUHVW HQFRGHU PDUNHU
RU QXOO SRVLWLRQ�

�� 7KH FRQWURO WKHQ PRYHV LQ D GLUHFWLRQ VSHFLILHG LQ $03� DQ
DPRXQW HTXDO WR WKH KRPH FDOLEUDWLRQ YDOXH� VSHFLILHG LQ $03�
SOXV WKH GLVWDQFH IURP WKH HQFRGHU PDUNHU RU QXOO SRVLWLRQ�

7KLV ORFDWHV WKH PDFKLQH KRPH SRVLWLRQ� :KHQ WKH D[LV UHDFKHV WKLV
SRVLWLRQ� WKH FRQWURO UHVHWV WKH SRVLWLRQ UHJLVWHUV WR D PDFKLQH
FRRUGLQDWH YDOXH VSHFLILHG LQ $03� 7KLV HVWDEOLVKHV WKH ]HUR SRLQW RI
WKH PDFKLQH FRRUGLQDWH V\VWHP�
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,PSRUWDQW� 'XULQJ WKH PDFKLQH KRPH RSHUDWLRQ� VRIWOLPLWV DQG
SURJUDPPDEOH ]RQHV DUH QRW DFWLYH� $OO DFWLYH
FRRUGLQDWHV RIIVHWV DUH FDQFHOOHG�

,Q PDQXDO GDWD LQSXW �0',� PRGH� PDFKLQH RSHUDWLRQV FDQ EH
FRQWUROOHG E\ HQWHULQJ SURJUDP EORFNV GLUHFWO\ E\ XVLQJ WKH NH\V RQ
WKH RSHUDWRU SDQHO�

7R EHJLQ 0', RSHUDWLRQV� VHOHFW 0', XQGHU �02'( 6(/(&7!�

,PSRUWDQW� ,I GHVLUHG� \RXU V\VWHP LQVWDOOHU KDV WKH RSWLRQ RI
GLVDEOLQJ *� RU 0�FRGH $03�GHILQHG SDUDPDFUR FDOOV
LQ 0', PRGH� )RU GHWDLOV RQ SDUDPDFURV� UHIHU WR
FKDSWHU ���

7R LQVHUW EORFNV LQ DQ DFWLYH� H[HFXWLQJ� SURJUDP E\ XVLQJ 0',� WKH
FRQWURO PXVW EH LQ WKH HQG RI EORFN VWDWH WR DOORZ WKH VHOHFWLRQ RI
0', PRGH� ,I D SURJUDP LV LQWHUUXSWHG ZKLOH H[HFXWLQJ LQ DXWRPDWLF
PRGH E\ SUHVVLQJ F\FOH VWRS� WKH FRQWURO ZLOO QRW DOORZ WKH VHOHFWLRQ
RI 0', VLQFH WKH FRQWURO LV LQ F\FOH VXVSHQGHG VWDWH QRW HQG RI EORFN
VWDWH� DQG D PRGH FKDQJH LV QRW DFFHSWHG�

�
$77(17,21� :KHQ SURJUDP EORFNV DUH H[HFXWHG LQ
0',� QR WRRO WLS UDGLXV FRPSHQVDWLRQ �775&� LV
DOORZHG� ,I 775& ZDV SUHYLRXVO\ DFWLYH EHIRUH WKH
0', EORFNV DUH H[HFXWHG� LW LV WHPSRUDULO\ FDQFHOHG IRU
WKH H[HFXWLRQ RI WKH 0', EORFNV� 5HIHU WR FKDSWHU ��
IRU GHWDLOV RQ WKH HIIHFW RI 0', RQ 775&� $Q\ 775&
*�FRGHV WKDW DUH SURJUDPPHG LQ 0', PRGH DIIHFW WKH
FXWWHU FRPSHQVDWLRQ PRGH �*��� *��� RU *��� ZKHQ
FRPSHQVDWLRQ LV UHDFWLYDWHG�

,PSRUWDQW� ,W LV SRVVLEOH WR FDOO VXESURJUDPV RU SDUDPDFURV ZLWKLQ
DQ 0', SURJUDP� KRZHYHU� WKHUH DUH OLPLWDWLRQV WR WKH
DOORZDEOH FRPPDQGV� 5HIHU WR FKDSWHU �� RQ
SDUDPDFURV IRU GHWDLOV RQ LOOHJDO 0', FRPPDQGV IRU
WKHVH IHDWXUHV�

0', 0RGH
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)LJXUH ���
3URJUDP 'LVSOD\ 6FUHHQ LQ 0', 0RGH

0', %DVLF 2SHUDWLRQ

2SHUDWLQJ SURFHGXUHV LQ WKH 0', PRGH LQFOXGH�

�� :KHQ LW LV LQ 0', PRGH� WKH FRQWURO DFFHSWV VWDQGDUG
SURJUDPPLQJ EORFNV�

�� .H\ LQ SURJUDPPLQJ EORFNV �UHIHU FKDSWHU ��� (DFK EORFN� XS WR D
PD[LPXP RI �� FKDUDFWHUV� LV VHSDUDWHG ZLWK DQ HQG RI EORFN
VWDWHPHQW� 7KH EORFNV HQWHUHG DSSHDU LQ WKH LQSXW DUHD RI WKH
VFUHHQ �OLQH ��� 7KH FRPSOHWH 0', SURJUDP VKRXOG EH HQWHUHG RQ
WKHVH OLQHV VLQFH RQFH \RX VHQG WKH EORFNV WR FRQWURO PHPRU\�
WKH\ FDQQRW EH HGLWHG RU DGGHG WR�

7KH LQSXW FXUVRU LV WKH FXUVRU VKRZQ RQ WKH LQSXW OLQHV �OLQH � RQ
WKH VFUHHQ�� 7R HGLW LQIRUPDWLRQ LQ WKH LQSXW DUHD� XVH WKH
>%$&.63$&(@ NH\ WR GHOHWH HYHU\WKLQJ WR WKH OHIW RI WKH FXUVRU�

,I \RX PDNH D PLVWDNH NH\LQJ LQ D FKDUDFWHU EHIRUH LW LV VHQW� WKDW
FKDUDFWHU FDQ EH HGLWHG E\ XVLQJ WKH LQSXW FXUVRU GHVFULEHG RQ
SDJH ������

�� 3UHVVLQJ WKH >(17(5@ NH\ WUDQVPLWV WKH EORFNV WR FRQWURO PHPRU\�
2QFH WKH EORFNV KDYH EHHQ VHQW WR FRQWURO PHPRU\� \RX FDQQRW
VHQG DQ\ PRUH 0', EORFNV XQWLO DOO RI WKH SUHYLRXV VHW KDV EHHQ
H[HFXWHG�

7KH FRQWURO GLVSOD\V WKH ILUVW � EORFNV RI WKH 0', SURJUDP
HQWHUHG RQ OLQHV ����� ZLWK DQ � �H[FODPDWLRQ SRLQW� MXVW WR WKH
OHIW RI WKH EORFNV� ,I \RX LQVHUW OLQHV E\ XVLQJ 0', ZLWKLQ D
SURJUDP VHOHFWHG IRU DXWRPDWLF H[HFXWLRQ� WKH FRQWURO LQVHUWV WKH
0', EORFNV MXVW EHIRUH WKH QH[W EORFN WR EH H[HFXWHG�
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,I \RX QHHG WR DERUW WKH 0', SURJUDP GXH WR DQ HUURU LQ WKH 0',
SURJUDP RU DQ\ RWKHU UHDVRQ� GLVFDUG WKH 0', SURJUDP E\
H[HFXWLQJ D FRQWURO UHVHW RSHUDWLRQ�

�� 7KH 0', EORFNV FDQ WKHQ EH H[HFXWHG FRQWLQXRXVO\ E\ SUHVVLQJ
WKH �&<&/( 67$57! EXWWRQ LQ HLWKHU WKH $872 RU 0', PRGH�
7KH VLQJOH EORFN� MRJ UHWUDFW� DQG EORFN UHWUDFH IHDWXUHV DUH DOVR
DYDLODEOH IRU 0', SURJUDPV �UHIHU WR SDJHV ����� ������ DQG �����
UHVSHFWLYHO\ IRU GHWDLOV RQ WKHVH IHDWXUHV��

7KH FRQWURO GLVSOD\V DQ ´#µ V\PERO QH[W WR DQ\ 0', EORFNV WKDW
KDYH EHHQ H[HFXWHG�

7KH HUURU PHVVDJH�

´12 025( 0', %/2&.6µ

DSSHDUV LI \RX SUHVV F\FOH VWDUW LQ WKH 0', PRGH ZKHQ WKHUH DUH
QR PRUH 0', EORFNV UHPDLQLQJ LQ PHPRU\ WR EH H[HFXWHG�

,I� 7KHQ�

WKH 0', EORFNV ZHUH HQWHUHG
LQWR DQ H[HFXWLQJ SDUW SURJUDP

WKH FRQWURO UHWXUQV WR DXWRPDWLF PRGH DQG FRQWLQXHV H[HFXWLQJ
WKH SDUW SURJUDP�

\RX H[HFXWH WKH 0', SURJUDP LQ
WKH 0', PRGH

H[HFXWLRQ KDOWV ZKHQ WKH FRQWURO HQFRXQWHUV WKH ILUVW EORFN RI
WKH SDUW SURJUDP�

)LJXUH ���
0', 0RGH 3URJUDP 6FUHHQ

,PSRUWDQW� 3HUIRUPLQJ D EORFN UHVHW RSHUDWLRQ FDXVHV WKH FRQWURO WR
DERUW WKH FXUUHQW 0', SURJUDP EORFN RU VNLS WKH
IROORZLQJ 0', SURJUDP EORFN� 6HH SDJH ����� IRU
GHWDLOV� %\ SHUIRUPLQJ D FRQWURO UHVHW RSHUDWLRQ DV
GHVFULEHG� WKH FRQWURO HUDVHV DOO 0', EORFNV WKDW KDYH
QRW EHHQ H[HFXWHG LQ WKH 0', SURJUDP�

(1' 2) &+$37(5
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(GLWLQJ 3URJUDPV 2QOLQH

<RX FDQ FUHDWH DQG HGLW SDUW SURJUDPV RQOLQH ZLWK HLWKHU WKH SDUW
SURJUDP HGLWRU RU DQ\ $6&,, HGLWRU WKDW UXQV RQ \RXU 3&� 6LQFH DOO
SURJUDPV VWRUHG RQ WKH KDUG GULYH PXVW KDYH D 33* H[WHQVLRQ� WKH
2&, HGLWRU DXWRPDWLFDOO\ VDYHV \RXU SURJUDPV ZLWK D 33* H[WHQVLRQ�
,Q WKLV PDQXDO� ZH GHVFULEH KRZ WR XVH WKH HGLWRU VXSSOLHG ZLWK WKH
2&, VRIWZDUH�

7RSLF� 2Q SDJH�

6HOHFWLQJ WKH SURJUDP WR HGLW ����

(GLWLQJ SURJUDPV ����

'HOHWLQJ SURJUDP ^'(/(7(` �����

5HQDPLQJ SURJUDPV ^5(1$0(` �����

'LVSOD\LQJ D SURJUDP ^',63/$<` �����

'LVSOD\LQJ FRPPHQWV ^&20(17` �����

&RS\LQJ SURJUDPV ^&23< 35*5$0` �����

<RX FDQ DOVR HGLW SURJUDPV RIIOLQH ZLWK \RXU SHUVRQDO FRPSXWHU� )RU
PRUH LQIRUPDWLRQ DERXW RIIOLQH RSHUDWLRQV �H�J�� XSORDGLQJ� FRS\LQJ�
DQG VRPH ILOH PDQDJHPHQW RSHUDWLRQV�� UHIHU WR FKDSWHU ��

,PSRUWDQW� ,I \RX LQWHQG WR H[HFXWH SDUW SURJUDPV IURP WKH KDUG
GULYH� VDYH \RXU SDUW SURJUDP WR WKH GHIDXOW 2&,
GLUHFWRU\ GHILQHG IRU WKH 2&, ILOH KDQGOHU E\ \RXU
V\VWHP LQWHJUDWRU� 5HIHU WR \RXU V\VWHP LQWHJUDWLRQ
GRFXPHQWDWLRQ IRU LQVWUXFWLRQV�

7KH F\FOH HGLWRU LV D VXEVHW RI WKH OLQH HGLWRU� DQG FDQ RQO\ EH
DFWLYDWHG ZKHQ WKH OLQH HGLWRU LV DFWLYH�

7KH F\FOH HGLWRU DOORZV \RX WR SURJUDP FDQQHG F\FOHV XVLQJ D
JUDSKLFDO UHSUHVHQWDWLRQ RI WKH F\FOH DORQJ ZLWK SURPSWV IRU
SURJUDPPLQJ GDWD� 7KHVH VFUHHQV SURPSW \RX IRU WKH EDVLF V\QWD[ RI
WKH DYDLODEOH FDQQHG F\FOHV�

&KDSWHU 2YHUYLHZ
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&UHDWLQJ SDUW SURJUDPV WR HGLW XVLQJ 2&, LV WKH VDPH DV XVLQJ WKH
VWDQGDUG IURQW SDQHO� 7R FUHDWH D QHZ SDUW SURJUDP�

�� )URP WKH %'6 PDLQ PHQX� VHOHFW WKH ^35*5$0 0$1$*(` VRIWNH\�
7KH SURJUDP GLUHFWRU\ VFUHHQ DSSHDUV DQG GLVSOD\V WKH FRQWHQWV
RI WKH ODVW DFWLYH SDUW SURJUDP GLUHFWRU\�

�� 8VH WKH XS DUURZ WR KLJKOLJKW WKH 1$0( OLQH�

�� $W WKH 6(/(&7(' 352*5$0� OLQH� W\SH LQ WKH SURJUDP QDPH�

�� 6HOHFW WKH ^(',7 35*5$0` VRIWNH\ WR EHJLQ HGLWLQJ WKH SURJUDP�

6XESURJUDPV DQG 3DUDPDFURV

:KHQ FUHDWLQJ D VXESURJUDP RU SDUDPDFUR� WKH SURJUDP PXVW PDWFK
WKH ��6HULHV IRUPDW RI 2������ 3URJUDPV ZLWK ILYH RU IHZHU QXPHULF
FKDUDFWHUV WKDW DUH HLWKHU FUHDWHG ZLWK WKH %'6 SDUW SURJUDP HGLWRU RU
VWRUHG LQ WKH PDLQ DQG SURWHFWDEOH GLUHFWRULHV DUH DXWRPDWLFDOO\
H[SDQGHG WR WKH 2����� IRUPDW� +RZHYHU� LI \RX XVHG DQRWKHU
DSSOLFDWLRQ WR FUHDWH WKH SDUW SURJUDP RQ WKH 3& �LQFOXGLQJ 2'6��
WKH QXPEHUHG SURJUDP QDPH LV QRW H[SDQGHG� 7KH IROORZLQJ
LOOXVWUDWHV WKH IRUPDW RI QXPEHUHG SURJUDP QDPHV LQ WKH *�� EORFN
RQ WKH DYDLODEOH GULYHV�

2Q WKH 0DLQ DQG 3URWHFWDEOH GULYHV�

*��3� �� ZLOO XVH 2�����
2Q WKH +DUG GULYH�

*��3� �� ZLOO XVH 2��SSJ
*��3����� �� ZLOO XVH RQO\ 2������SSJ� ,W ZLOO QRW XVH 2��SSJ
RU ��SSJ�

&UHDWLQJ D 3DUW 3URJUDP
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,I D VXESURJUDP UHVLGHV RQ WKH KDUG GLUHFWRU\� \RX PXVW H[SDQG LW LQ
RUGHU IRU WKH FRQWURO WR UHFRJQL]H LW� +RZHYHU� ZKHQHYHU \RX XVH WKH
FRQWURO WR FRS\ WKH SURJUDP WR WKH PDLQ GLUHFWRU\� LW ZLOO
DXWRPDWLFDOO\ EH H[SDQGHG�

,PSRUWDQW� ,I D QHZ SURJUDP QDPH LV HQWHUHG ZLWK ILYH RU IHZHU
QXPHULF FKDUDFWHUV� WKH FRQWURO DVVXPHV WKDW LW LV D
VXESURJUDP DQG DXWRPDWLFDOO\ LQVHUWV WKH OHWWHU 2 DV WKH
ILUVW FKDUDFWHU LQ WKH QDPH� +RZHYHU� WKH FRQWURO GRHV
QRW FRQVLGHU H[LVWLQJ SURJUDPV ZLWK PRUH WKDQ ILYH
QXPHULF FKDUDFWHUV WR EH VXESURJUDPV�

8VLQJ /D\HUHG 6RIWNH\V

:KHQ \RX DUH LQ WKH OLQH DQG F\FOH HGLWRUV� OD\HUHG VRIWNH\V DSSHDU
DW WKH ERWWRP RI WKH VFUHHQV� 7KH DFWLYH OD\HU LV KLJKOLJKWHG� 7R
WRJJOH WKURXJK WKH PDLQ OHYHO RI OD\HUHG VRIWNH\V� XVH >)��@� :KHQ
\RX UHDFK \RXU GHVLUHG OD\HU RI VRIWNH\V� VHOHFW WKH DSSURSULDWH
IXQFWLRQ NH\� 7KH IROORZLQJ LV DQ H[DPSOH RI OD\HUHG VRIWNH\V�

8VLQJ 2QOLQH +HOS

7KH 2&, HGLWRU FRQWDLQV DQ RQOLQH KHOS IXQFWLRQ IRU UHIHUHQFH
LQIRUPDWLRQ� 2QOLQH KHOS LV DFFHVVLEOH DW DQ\ OHYHO RI WKH HGLWRU� DQG
ZKLOH RWKHU SURFHVVHV �H�J�� VHTXHQFH DQG VHDUFK� DUH DFWLYH�

7KHUH DUH WZR W\SHV RI KHOS� 0HQX OHYHO DQG 'DWD (QWU\ :LQGRZ
OHYHO� 0HQX OHYHO KHOS GHILQHV HDFK VRIWNH\� 'DWD (QWU\ :LQGRZ
OHYHO KHOS GHILQHV HDFK GDWD HQWU\ LQSXW SDUDPHWHU� %HORZ LV WKH ILUVW
VFUHHQ RI RQOLQH KHOS DW WKH PDLQ VRIWNH\ OHYHO�

7R XVH RQOLQH KHOS IURP DQ\ OHYHO RI WKH HGLWRU� VHOHFW WKH ^+(/3`
VRIWNH\� 7R H[LW RQOLQH KHOS� VHOHFW WKH ^+(/3` VRIWNH\ DJDLQ�
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7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ KRZ WR VHOHFW D SDUW SURJUDP
IRU HGLWLQJ� <RX FDQ RQO\ HGLW SDUW SURJUDPV RQ OLQH WKDW \RX KDYH
VWRUHG LQ FRQWURO PHPRU\� ,I D SDUW SURJUDP LV RQ WDSH RU DQRWKHU
VWRUDJH GHYLFH DQG \RX PXVW HGLW LW RQ OLQH� FRS\ WKLV SURJUDP WR
PHPRU\ DV GHVFULEHG LQ FKDSWHU ��

,PSRUWDQW� <RX FDQ HGLW SURJUDPV WKDW DUH VHOHFWHG DV DFWLYH IRU
H[HFXWLRQ� (GLW RSHUDWLRQV EHLQJ SHUIRUPHG RQ DQ
DFWLYH SURJUDP PXVW EH H[LWHG EHIRUH WKDW SURJUDP FDQ
DFWXDOO\ EH H[HFXWHG LQ DXWRPDWLF PRGH�

,I DQ� LV GLVSOD\HG WR WKH OHIW RI WKH SDUW SURJUDP
QDPH� LW PHDQV WKDW WKH SURJUDP LV FXUUHQWO\�

$ DFWLYH

( RSHQ IRU HGLWLQJ

$( DFWLYH DQG RSHQ IRU HGLWLQJ

7R EHJLQ DQ HGLW RSHUDWLRQ RQ DQ DFWLYH RU LQDFWLYH SDUW SURJUDP�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\� 7KH SURJUDP GLUHFWRU\
VFUHHQ DSSHDUV �VHH )LJXUH �����

�VRIWNH\ OHYHO ��

7KH FRQWURO GLVSOD\V WKLV PDLQ SDUW SURJUDP GLUHFWRU\ VFUHHQ�

)LJXUH ���
3DUW 3URJUDP 'LUHFWRU\

6HOHFWLQJ WKH 3URJUDP 7R
(GLW
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�� 6HOHFW WKH SDUW SURJUDP \RX ZDQW WR HGLW XVLQJ WZR PHWKRGV�

� .H\ LQ WKH SURJUDP QDPH RI WKH SDUW SURJUDP WR HGLW RU FUHDWH�

RU

� 0RYH WKH FXUVRU WR WKH SURJUDP QDPH RQ WKH SURJUDP
GLUHFWRU\ VFUHHQ XVLQJ WKH XS RU GRZQ FXUVRU NH\V�

,PSRUWDQW� ,I \RX FUHDWH D QHZ SURJUDP WKDW LV WR EH XVHG DV D
VXESURJUDP� UHIHU WR FKDSWHU � RQ SURJUDP QDPHV�
3URJUDPV XVHG DV VXESURJUDPV PXVW KDYH WKH OHWWHU 2
DV WKH ILUVW FKDUDFWHU LQ WKH SURJUDP QDPH� IROORZHG E\
DV PDQ\ DV � QXPHULF FKDUDFWHUV�

�� 3UHVV WKH ^(',7 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

,PSRUWDQW� 7KH IROORZLQJ VHFWLRQ GHVFULEHV WKH 2&, 3DUW 3URJUDP
(GLWRU� <RX FDQ FUHDWH DQG HGLW SDUW SURJUDPV ZLWK HLWKHU WKLV SDUW
SURJUDP HGLWRU RU DQ\ $6&,, HGLWRU WKDW UXQV RQ \RXU 3&� ,Q WKH
HYHQW WKDW \RXU 2(0 RU V\VWHP LQVWDOOHU VHOHFWHG DQ HGLWRU RWKHU WKDQ
WKH RQH SURYLGHG ZLWK WKLV VRIWZDUH� UHIHU WR WKDW HGLWRU·V
GRFXPHQWDWLRQ�

<RX FDQ VHOHFW SURJUDPV WR HGLW WKDW DUH UHVLGHQW LQ WKH FRQWURO·V
PHPRU\ RU RQ WKH KDUG RU QHWZRUN GULYH RI D 3&� 7R VHOHFW D SDUW
SURJUDP IURP DQRWKHU GLUHFWRU\� UHIHU WR SDJH ������

�� 6HOHFW WKH ^(',7 35*5$0` VRIWNH\� 7KH FRQWURO GLVSOD\V WKH
VHOHFWHG SDUW SURJUDP LQ WKH OLQH HGLWRU�

(GLWLQJ D 3DUW 3URJUDP
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,PSRUWDQW� 7KH ^&+$1*( ',5` VRIWNH\ LV GHDFWLYDWHG RQFH \RX DUH
HGLWLQJ D SDUW SURJUDP�

8VLQJ &XW 	 3DVWH

7KH ^&87 	 3$67(` VRIWNH\ DOORZV \RX WR VHOHFW� GHOHWH� FRS\� DQG
PRYH WKH VHOHFWHG EORFN UDQJH� +HOS� VHDUFK� DQG H[LW RSWLRQV DUH
DYDLODEOH RQ HYHU\ OHYHO LQ WKH FXW DQG SDVWH IXQFWLRQ� )RU PRUH
LQIRUPDWLRQ DERXW KHOS� UHIHU WR SDJH ����� )RU PRUH LQIRUPDWLRQ
DERXW VHDUFK� UHIHU WR WKH SUHYLRXV VHFWLRQ�

�� 6HOHFW WKH ^&87 	 3$67(` VRIWNH\� $ VHFRQG OHYHO RI OD\HUHG
VRIWNH\V DSSHDUV�

�� 6HOHFW WKH ^67$57 6(/(&7` VRIWNH\ WR EHJLQ FKRRVLQJ WKH OLQHV
WKDW \RX ZDQW WR LQFOXGH LQ WKH VHOHFW UDQJH 25 XVH WKH ^6($5&+`
VRIWNH\ WR VHDUFK IRU WKH OLQH WKDW \RX ZDQW WR LQFOXGH LQ WKH VHOHFW
UDQJH�

8VH WKH DUURZ RU SDJH XS DQG GRZQ NH\V WR LQFOXGH PRUH SDUW
SURJUDP EORFNV LQ WKH FXUUHQW VHOHFW UDQJH� $OO VHOHFWHG GDWD
DSSHDUV LQ \HOORZ�

7ZR WKLQJV FDQ EH GRQH ZLWK WKH VHOHFWHG GDWD�

� ^(1' 6(/(&7` � PDUNV WKH GDWD DV ´WR EH DFWHG XSRQµ DQG ZLOO
DOORZ \RX WR GHOHWH� FRS\� RU PRYH WKH VHOHFWHG EORFNV�

� ^'(6(/(&7` � WXUQV RII WKH VHOHFWLRQ DQG UHWXUQV WR WKH
^67$57 6(/(&7` OHYHO

$IWHU \RX VHOHFW WKH GHVLUHG GDWD� \RX KDYH WKH IROORZLQJ RSWLRQV WR
FKRRVH IURP�

6HOHFW� 7R�

^'(/(7(`

GHOHWH WKH VHOHFWHG GDWD� $ FRQILUPDWLRQ ER[
GLVSOD\V� 7R GHOHWH WKH VHOHFWHG GDWD� HQWHU
<(6� 7R NHHS WKH GDWD VHOHFWHG ZLWKRXW
GHOHWLQJ LW� HQWHU 12� 7R FRQILUP \RXU FKRLFH�
SUHVV >(17(5@ RQ WKH QXPHULF NH\SDG�

^&23<`

LQVHUW WKH VHOHFWHG GDWD DIWHU WKH FXUUHQWO\
KLJKOLJKWHG HGLW OLQH GDWD� <RX FDQ FUHDWH
PXOWLSOH FRSLHV VLQFH WKH GDWD UHPDLQV DV WKH
VHOHFW UDQJH GDWD XQWLO \RX VHOHFW WKH
^'(6(/(&7` VRIWNH\�

^029(`

PRYH WKH VHOHFWHG GDWD IURP LWV RULJLQDO
ORFDWLRQ WR WKH OLQH�V� IROORZLQJ WKH FXUUHQW HGLW
OLQH GDWD� 7KH GDWD EHFRPHV GHVHOHFWHG
LPPHGLDWHO\ DIWHU LW LV PRYHG�

^'(6(/(&7` WXUQ RII WKH FXUUHQW VHOHFWLRQ�

^6($5&+` VHDUFK IRU D QHZ VWULQJ RU OLQH QXPEHU� 5HIHU
WR SDJH ����� IRU PRUH LQIRUPDWLRQ�

�� 7R H[LW ^&87 	 3$67(`� VHOHFW ^(;,7`�
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7KH PD[LPXP QXPEHU RI SURJUDPV WKDW \RX FDQ KDYH LV ���� 7R
VWRUH D SURJUDP� LW ZLOO XVH DW OHDVW RQH VHFWRU RI PHPRU\� 8VH WKLV
WDEOH WR ILQG RXW KRZ PXFK SDUW SURJUDP VSDFH WKHUH LV LQ \RXU
V\VWHP�

,I \RXU V\VWHP KDV WKLV LV \RXU SDUW SURJUDP VWRUDJH

��. ��� PHWHUV

�0% ������ PHWHUV���������� E\WHV

�0% ������� PHWHUV���������� E\WHV

,QFOXGLQJ D 3DUW 3URJUDP

,I \RX ZDQW WR PHUJH SURJUDPV WR WKH &1&� \RX PXVW DFFHVV WKHP
IURP \RXU 3& KDUG GULYH� 8VH WKH ^,1&/8'(` VRIWNH\ WR PHUJH D
ZKROH SDUW SURJUDP LQWR WKH SURJUDP WKDW \RX DUH HGLWLQJ�

,PSRUWDQW� ,I \RX ZDQW WR PHUJH SURJUDPV WR WKH &1&� \RX
PXVW DFFHVV WKHP IURP \RXU KDUG GULYH�

7R LQFOXGH D SDUW SURJUDP�

�� 'HWHUPLQH WKH SRLQW ZKHUH \RX ZDQW WR LQFOXGH DQRWKHU SDUW
SURJUDP LQ WKH FXUUHQW SURJUDP� 0RYH WKH EORFN WKDW
LPPHGLDWHO\ SUHFHGHV WKH LQFOXVLRQ SRLQW LQWR WKH HGLW OLQH�

�� 6HOHFW WKH ^,1&/8'(` VRIWNH\� 7KH V\VWHP SURPSWV \RX IRU D ILOH
QDPH�

�� (QWHU WKH IXOO SDWK QDPH �XS WR �� FKDUDFWHUV� RI WKH SDUW SURJUDP
WKDW \RX ZDQW WR LQFOXGH�

�� 3UHVV >(17(5@ RQ WKH QXPHULF NH\SDG RU WKH ^,1&/8'(` VRIWNH\
DJDLQ WR EHJLQ WKH LQFOXGH RSHUDWLRQ�

6DYLQJ DQG ([LWLQJ

7R VDYH D SDUW SURJUDP DQG H[LW IURP WKH HGLWRU�

�� 3UHVV WKH ^(;,7` VRIWNH\�

�� 3UHVV < WR VDYH WKH SDUW SURJUDP 25

3UHVV 1 WR H[LW WKH HGLWRU ZLWKRXW VDYLQJ WKH SURJUDP�

�� 3UHVV >(17(5@ RQ WKH QXPHULF NH\SDG RU VHOHFW WKH ^(;,7`
VRIWNH\� 7KH V\VWHP UHWXUQV WR WKH SURJUDP GLUHFWRU\ VFUHHQ�
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$V \RX DFWLYDWH WKH SDUW SURJUDP HGLWRU� WKH ILUVW VFUHHQ \RX VHH LV WKH
OLQH HGLWRU� 8VH WKH OLQH HGLWRU WR HGLW QHZ RU H[LVWLQJ SDUW SURJUDPV�

/LQH (GLWRU 'LPHQVLRQV

7KH OLQH HGLWRU VFUHHQ KDV �� OLQHV� ZKLFK FDQ GLVSOD\ XS WR ��
FKDUDFWHUV HDFK EHIRUH ZUDSSLQJ WR D QHZ OLQH� 3DUW SURJUDP EORFNV
FDQ FRQWDLQ D PD[LPXP RI ��� FKDUDFWHUV� EXW FDQ RQO\ GLVSOD\ ��
FKDUDFWHUV RQ WKH HGLW OLQH DW D WLPH� 7R YLHZ EH\RQG WKH
HLJKW\��QLQWK FKDUDFWHU� XVH WKH DUURZ NH\V WR VFUROO DFURVV WKH OLQH
GLVSOD\�

1DYLJDWLQJ WKURXJK WKH /LQH (GLWRU

$V ZH WDON DERXW XVLQJ WKH HGLWRU� ZH·OO EH XVLQJ WHUPV WKDW GHVFULEH
FHUWDLQ DUHDV RI WKH VFUHHQ� 8VH WKLV ILJXUH RI D W\SLFDO OLQH HGLWRU
VFUHHQ WR EHFRPH IDPLOLDU ZLWK WKH WHUPV WKDW ZH XVH�

2OG� EORFN OLQH �� GLVSOD\V ZKDW LV LQ WKH HGLW OLQH

EHIRUH \RXU FXUUHQW HGLWV DUH PDGH� ,I WKH EORFN LQ

WKH HGLW OLQH ZDV LQFRUUHFWO\ FKDQJHG� SUHVV WKH

^2/' /,1(` VRIWNH\ WR UHVWRUH WKH RULJLQDO EORFN WR

WKH FXUUHQW SURJUDP EORFN�

6WDWXV OLQH �� GLVSOD\V WKH QXPEHU RI OLQHV� ILOH

QDPH� UHOHDVH QXPEHU� DQG GDWH�

(GLW OLQH �� LV WKH RQO\ SODFH RQ WKH VFUHHQ WKDW

DOORZV \RX WR PDNHPRGLILFDWLRQV� &KDQJHV WR WKH

HGLW OLQH DUH QRW PRYHG WR WKH ROG��EORFN OLQH XQWLO

\RX PRYH WR D QHZ HGLW OLQH�

/D\HUHG VRIWNH\V �� GLVSOD\ WKH VRIWNH\V IRU WKH

OLQH DQG F\FOH HGLWRUV� 7KH DFWLYH OD\HU LV KLJK�

OLJKWHG�

7KH 2&, OLQH HGLWRU LV VLJQLILFDQWO\ GLIIHUHQW IURP WKH VWDQGDUG
��6HULHV HGLWRU� 8VH WKLV WDEOH WR OHDUQ KRZ WR QDYLJDWH WKURXJK WKH
2&, HGLWRU�

,I \RX ZDQW WR� 3UHVV

PRYH WR D VSHFLILF OLQH LQ WKH SDUW
SURJUDP

WKH XS DQG GRZQ DUURZ NH\V XQWLO \RX DUH DW \RXU
GHVLUHG ORFDWLRQ� 7KH FXUUHQW OLQH DQG OLQH QXPEHU
DUH GLVSOD\HG RQ WKH VHFRQG OLQH RI WKH VFUHHQ�

VFUROO WKURXJK WKH OD\HUHG VRIWNH\V )��

VHOHFW D VSHFLILF VRIWNH\
)�� XQWLO \RX KLJKOLJKW WKH OD\HU WKDW FRQWDLQV \RXU
VHOHFWLRQ� 7KHQ VHOHFW WKH IXQFWLRQ NH\ WKDW
FRUUHVSRQGV WR \RXU VHOHFWLRQ�

PRYH WKH FXUVRU GRZQ RQH SDJH 3J'Q
PRYH WKH FXUVRU XS RQH SDJH 3J8S
JR WR WKH EHJLQQLQJ RI D EORFN &WUO /HIW $UURZ
JR WR WKH HQG RI D EORFN &WUO 5LJKW $UURZ

8VLQJ WKH /LQH (GLWRU
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,I \RX ZDQW WR� 3UHVV
JR WR WKH EHJLQQLQJ RI WKH SDUW
SURJUDP DQG SODFH WKH ILUVW EORFN RI
WKH SDUW SURJUDP RQ WKH HGLW OLQH

&WUO +RPH

JR WR WKH HQG RI WKH SDUW SURJUDP
DQG SODFH WKH ODVW EORFN RI WKH SDUW
SURJUDP RQ WKH HGLW OLQH

&WUO (QG

GHOHWH WKH FKDUDFWHU OHIW RI WKH
FXUVRU

%DFN 6SDFH

RSHQ D QHZ OLQH DIWHU WKH EORFN
GLVSOD\HG LQ WKH HGLW OLQH 25
DFFHSW WKH QHZ GDWD WR D FXUUHQW
EORFN

(QWHU

VSOLW WKH EORFN LQ WKH HGLW OLQH DW WKH
FXUVRU SRVLWLRQ�

(QG

(QWHULQJ %ORFNV

6LQFH WKH HGLW OLQH LV WKH RQO\ SODFH RQ WKH VFUHHQ WKDW DOORZV \RX WR
DGG GDWD� WKH FXUVRU UHPDLQV RQ WKLV OLQH� 2QFH \RX HQWHU D EORFN LQ
WKH HGLW OLQH� FORVH WKH EORFN E\ XVLQJ WKH XS DQG GRZQ DUURZ NH\V�

<RX FDQ FKDQJH H[LVWLQJ EORFNV RQO\ ZKHQ WKH\ DUH ZLWKLQ WKH HGLW
OLQH� 7R PRGLI\ DQ H[LVWLQJ EORFN� PRYH WKH FXUVRU WR WKH HGLW OLQH
XVLQJ WKH XS RU GRZQ DUURZ NH\�

,PSRUWDQW� <RX FDQ DOVR PRYH DQ H[LVWLQJ EORFN WR WKH HGLW OLQH E\
XVLQJ WKH IROORZLQJ NH\V� >3J8S@� >3J'Q@�
>&WUO@ � >+RPH@� RU >&WUO@ � >(QG@�

&UHDWLQJ D 1HZ /LQH

<RX FDQ FUHDWH D QHZ OLQH LQ WZR ZD\V�

� E\ SUHVVLQJ >(17(5@ZLWK WKH FXUVRU LQ DQ\ SRVLWLRQ� 7KH QHZ
OLQH LV LQVHUWHG EHORZ WKH EORFN LQ WKH HGLW OLQH�

� E\ SRVLWLRQLQJ WKH FXUVRU LQ IURQW RI WKH EORFN DQG SUHVVLQJ
>(1'@� 7KLV DFWLRQ LQVHUWV D OLQH EHIRUH WKH EORFN LQ WKH HGLW OLQH�
,PSRUWDQW� ,I \RX SUHVV >(1'@ ZLWK WKH FXUVRU SRVLWLRQHG

LQVLGH D EORFN� WKH EORFN ZLOO VSOLW� 7KH RQO\
ZD\ WR FRUUHFW WKH VSOLW LV WR SUHVV WKH
^2/'�/,1(` 6RIWNH\ EHIRUH SHUIRUPLQJ DQ\
RWKHU DFWLRQ� 7KLV DFWLRQ UHVWRUHV WKH EORFN WKDW
LV LQ WKH HGLW OLQH� EXW WKH ODVW KDOI RI WKH VSOLW
ZLOO EH RQ WKH OLQH EHORZ� 7R GHOHWH WKH ODVW KDOI
RI WKH VSOLW� KLJKOLJKW WKH VSOLW OLQH DQG VHOHFW WKH
^'(/�/,1(` VRIWNH\�
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&UHDWLQJ D %ODQN /LQH

6LPLODU WR WKH VWDQGDUG IURQW SDQHO� 2&, DOORZV \RX WR XVH EODQN OLQHV
LQ \RXU SDUW SURJUDP� 7R LQVHUW D EODQN OLQH LQ \RXU SDUW SURJUDP�
FUHDWH D QHZ OLQH XVLQJ >(17(5@ RU >(1'@� ,Q WKH QHZ OLQH� XVH WKH
VSDFH EDU WR DGG RQH EODQN VSDFH� :KHQ \RX H[LW WKH HGLWRU� WKH
EODQN OLQH ZLOO LQVHUW WKH HQG��RI��EORFN FKDUDFWHU�

,PSRUWDQW� ,I \RX DUH XVLQJ DQRWKHU HGLWRU� D FDUULDJH UHWXUQ
ZLOO FUHDWH DQ HQG��RI��EORFN FKDUDFWHU�

'HOHWLQJ /LQHV

8VH WKH ^'(/�/,1(` VRIWNH\ WR GHOHWH D EORFN IURP WKH SDUW SURJUDP�
7KH ^'(/�/,1(` VRIWNH\ RSHUDWHV GLIIHUHQWO\� GHSHQGLQJ RQ ZKHWKHU
\RX SUHVV WKH VRIWNH\ RQFH RU WZLFH�

,I \RX SUHVV^'(/�/,1(`� 7KHQ�

RQFH
WKH FRQWHQWV RI WKH EORFN LQ WKH HGLW OLQH DUH GHOHWHG�
<RX FDQ UHFRYHU WKH GHOHWHG OLQH ZLWK WKH
^2/'��/,1(` VRIWNH\

WZLFH WKH EORFN LQ WKH HGLW OLQH LV GHOHWHG ZLWK QR
IROORZHG E\ WKH XS�GRZQ DUURZ NH\

WKH EORFN LQ WKH HGLW OLQH LV GHOHWHG ZLWK QR
SRVVLELOLW\ IRU UHFRYHU\

5HFRYHULQJ /LQHV

<RX FDQ UHFRYHU OLQHV XVLQJ WKH ^2/'�/,1(` VRIWNH\ LQ WKHVH FDVHV�

� WR UHVWRUH WKH RULJLQDO WH[W RI D PRGLILHG EORFN LQ WKH HGLW OLQH

� WR UHFRYHU D EORFN GHOHWHG LQ WKH HGLW OLQH DIWHU SUHVVLQJ WKH
IXQFWLRQ NH\ IRU WKH ^'(/�/,1(` VRIWNH\ RQFH

� WR UHFRYHU WKH RULJLQDO WH[W ZKHQ D EORFN LV VSOLW DIWHU SUHVVLQJ WKH
>(1'@ NH\ ZKLOH WKH FXUVRU LV LQVLGH RI WKH EORFN

,PSRUWDQW� 7KH ^2/'�/,1(` VRIWNH\ GRHV QRW GHOHWH WKH
QHZ EORFN WKDW ZDV DGGHG� )RU GHWDLOV RQ
GHOHWLQJ OLQHV� VHH WKH SUHYLRXV VHFWLRQ�

1XPEHULQJ /LQHV

7KH ^6(48(1&(` VRIWNH\ DOORZV \RX WR QXPEHU WKH OLQHV RI \RXU SDUW
SURJUDP�

�� 6HOHFW WKH ^6(48(1&(` VRIWNH\� 7KH V\VWHP SURPSWV�
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�� $W WKH 6WDUW QXPEHU SURPSW� HQWHU WKH QXPEHU \RX ZDQW WR VWDUW
QXPEHULQJ DW� 7KH VWDUW QXPEHU FDQ UDQJH IURP � WR �������

�� $W WKH ,QFUHPHQW SURPSW� HQWHU WKH QXPHULFDO LQFUHPHQW WKDW \RX
ZDQW \RXU OLQHV WR EH QXPEHUHG DW �H�J�� ��� ��� ��� XVLQJ WKH
QXPHULF NH\SDG� 7KH LQFUHPHQW FDQ UDQJH IURP � WR ���� 8VH �
LI \RX GR QRW ZDQW WKH SDUW SURJUDP WR EH QXPEHUHG RU LI \RX
ZDQW WR GHOHWH DOO RI \RXU OLQH QXPEHUV�

�� 7R FRQILUP OLQH UHQXPEHULQJ DQG H[LW WKH VHTXHQFH VFUHHQ� SUHVV
>(17(5@ RU WKH ^6(48(1&(` VRIWNH\�

,PSRUWDQW� 6HTXHQFH RQO\ UHQXPEHUV WKH 1��ZRUG LI LW LV WKH ILUVW
ZRUN LQ WKH EORFN�

6HTXHQFH GRHV QRW VWRUH DQ\ WDUJHWV RI *272
VWDWHPHQWV LQ LWV PHPRU\�

%HIRUH UHQXPEHULQJ OLQHV

$IWHU UHQXPEHULQJ OLQHV
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8VLQJ WKH 6HDUFK 6RIWNH\

7KH ^6($5&+` VRIWNH\ VHDUFKHV IRU VWULQJV RU OLQH QXPEHUV� :KHQ
\RX VHOHFW WKH ^6($5&+` VRIWNH\� WKH GLVSOD\ SURPSWV \RX IRU VWULQJ
RU OLQH QXPEHU WR VHDUFK IRU�

7R VHDUFK IRU D OLQH QXPEHU RU D SDUWLFXODU VWULQJ�

�� 6HOHFW WKH ^6($5&+` VRIWNH\� :KLOH VHDUFK LV DFWLYH� WKH VRIWNH\
DSSHDUV LQ \HOORZ� 7KH V\VWHP SURPSWV�

�� 8VH WKH>5(7851@ RU XS DQG GRZQ DUURZ NH\V WR FKRRVH EHWZHHQ
D FKDUDFWHU VWULQJ RU OLQH QXPEHU VHDUFK� (QWHU HLWKHU WKH
FKDUDFWHU VWULQJ RU OLQH QXPEHU \RX ZDQW WR VHDUFK IRU�

,I \RX FKRRVH WKLV W\SH RI
VHDUFK�

7KHQ�

FKDUDFWHU VWULQJ

HQWHU XS WR �� FKDUDFWHUV DQG SUHVV >(17(5@
IROORZHG E\ HLWKHU WKH XS RU GRZQ DUURZ NH\ RQ WKH
QXPHULF NH\SDG� 7KH ^6($5&+` VRIWNH\
UHPDLQV DFWLYH XQWLO \RX SUHVV LW DJDLQ�

OLQH QXPEHU

HQWHU D OLQH QXPEHU RI XS WR � GLJLWV �ZLWKRXW WKH 1
FKDUDFWHU� DQG SUHVV >(17(5@ RQ WKH QXPHULF
NH\SDG� :KHQ IRXQG� WKH OLQH DSSHDUV RQ WKH HGLW
OLQH� ,I WKH VHDUFK QXPEHU LV JUHDWHU WKDQ WKH ODVW
QXPEHU RI WKH ILOH� WKHQ WKH ODVW OLQH RI WKH SURJUDP
DSSHDUV RQ WKH HGLW OLQH� 7KH ^6($5&+` VRIWNH\
LV GHDFWLYDWHG RQFH WKH VHDUFK LV FRPSOHWH�

,I WKH FKDUDFWHU VWULQJ RU OLQH QXPEHU FDQQRW EH IRXQG� WKH V\VWHP
UHWXUQV DQ HUURU�

,PSRUWDQW� <RX FDQQRW HQWHU QHJDWLYH QXPEHUV LQ WKH OLQH
QXPEHU VHDUFK EORFN� (QWHULQJ QHJDWLYH
QXPEHUV UHWXUQV DQ HUURU� 7R UHPRYH WKH HUURU�
VHOHFW >(17(5@ RQ WKH QXPHULF NH\SDG�

�� ,I \RX ZDQW WR DEDQGRQ WKH VHDUFK DW DQ\WLPH� VHOHFW WKH
^6($5&+` VRIWNH\�
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%HIRUH \RX XVH WKH F\FOH HGLWRU WR HGLW SDUW SURJUDPV RU VHOHFW IL[HG
F\FOHV� \RX VKRXOG FXVWRPL]H WKH HGLWRU IRU \RXU FRQILJXUDWLRQ� 7R
FXVWRPL]H WKH HGLWRU�

�� 6HOHFW WKH ^&21),*` VRIWNH\ WR EHJLQ FRQILJXULQJ WKH F\FOH
HGLWRU� 7KH ILUVW RI WZR FRQILJXUDWLRQ VFUHHQV DSSHDUV�

�� 7R PRYH WKURXJK WKH ILHOGV� SUHVV >(17(5@ RQ WKH QRQQXPHULF
NH\SDG RU XVH WKH XS DQG GRZQ DUURZ NH\V�

8VH WKLV WDEOH WR VHW WKH SDUDPHWHUV IRU \RXU FRQILJXUDWLRQ�

)LHOG 'HVFULSWLRQ

.H\VWURNH

7KLV ILHOG GLVSOD\V WKH QXPEHU RI NH\VWURNHV WKDW FDQ
EH FRPSOHWHG EHIRUH WKH\ DUH VDYHG LQ WKH UHFRYHU\
ILOH� 9DOXHV UDQJH IURP � WR ���� ZLWK WKH GHIDXOW VHW
DW ��� ,I \RX HQWHU �� WKHUH LV QR UHFRYHU\ ILOH
PDQDJHPHQW�

&\FOH VFUHHQ ����

,Q WKHVH ILHOGV� WHOO WKH V\VWHP ZKDW F\FOHV \RX ZDQW
WR GLVSOD\ LQ WKH HGLWRU VRIWNH\V� <RX FDQ HQWHU XS WR
WKUHH F\FOHV LQ DQ\ FRPELQDWLRQ� )LOH QDPHV \RX
FDQ HQWHU DUH�
�&<&/DWD &\FOHV IRU W\SH $ ODWKHV
�&<&/DWE &\FOHV IRU W\SH % ODWKHV
�&<&/DWF &\FOHV IRU W\SH & ODWKHV
�&<&PLO 0LOO &\FOHV
�&<&JUG *ULQGHU &\FOHV �VXUIDFH DQG F\OLQGULFDO�

,PSRUWDQW� 5HFRYHU\ ILOH PDQDJHPHQW LV XVHG RQO\ LI WKH '26
ZLQGRZ �HGLWRU� FUDVKHV EHIRUH WKH HGLWRU LV H[LWHG�

�� $IWHU \RX FRQILJXUH WKH JOREDO SDUDPHWHUV VFUHHQ� SUHVV >3J'Q@
WR PRYH WR WKH QH[W FRQILJXUDWLRQ VFUHHQ�

&RQILJXULQJ WKH &\FOH
(GLWRU



����� (GLWLQJ 3URJUDPV 2QOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH RUGHU RI WKH $03 QDPHV GR QRW QHFHVVDULO\
UHIOHFW WKH D[LV QDPHV FRQILJXUHG LQ $03�

�� ,I \RXU PDFKLQH FRQILJXUDWLRQ GRHV QRW PDWFK WKH GHIDXOW
SDUDPHWHUV LQ WKH $03 FROXPQ� HQWHU \RXU QRUPDOO\ FRQILJXUHG
D[LV QDPHV LQ WKH $03 QDPH FROXPQ�

,PSRUWDQW� :H UHFRPPHQG WKDW \RX GR QRW FKDQJH WKH
V\PEROLF QDPHV� 7KH F\FOH HGLWRU SURYLGHV \RX
ZLWK V\PEROLF QDPHV WKDW WKH F\FOH HGLWRU
UHFRJQL]HV �L�H�� ;� <� =� $� %� &� 8� 9� :� WR
UHSUHVHQW WKH D[LV QDPH FRQILJXUHG LQ $03�

,PSRUWDQW� ��3& D[LV QDPHV EHJLQQLQJ ZLWK � FDQQRW EH
XVHG LQ WKH 2&, F\FOH HGLWRU�

7R PRYH IURP ILHOG WR ILHOG� XVH WKH >(17(5@ NH\ RQ WKH
QRQQXPHULF NH\SDG� 2QFH \RX HQWHU DOO D[HV QDPHV�
SUHVV>(17(5@ RQ WKH QXPHULF NH\SDG WR VDYH \RXU FKDQJHV�

,PSRUWDQW� &\FOH QDPHV PXVW EH HQWHUHG LQ FDSLWDO OHWWHUV�

�� 3UHVV WKH ^&21),*` VRIWNH\ DJDLQ WR UHWXUQ WR WKH OLQH HGLWRU�

,QFOXGHG LQ WKH SDUW SURJUDP HGLWRU LV D IL[HG��F\FOH HGLWRU� ZKLFK
DXWRPDWLFDOO\ FUHDWHV FRPPRQ WRRO SDWKV XVLQJ GLPHQVLRQV VSHFLILF
WR WKH SDUW \RX ZDQW WR FUHDWH� 8VH WKLV HGLWRU WR FUHDWH SURJUDPV
XVLQJ ��3& F\FOHV�

:KHQ \RX FRQILJXUHG WKH F\FOH HGLWRU LQ WKH SUHYLRXV VHFWLRQ� \RX
VHOHFWHG WKH F\FOHV WKDW ZRXOG EH DYDLODEOH LQ WKH F\FOH HGLWRU� )RU
RXU H[DPSOH� WKLV PDQXDO DVVXPHV \RXU HGLWRU LV FRQILJXUHG WR
GLVSOD\ WKH PLOO F\FOHV� <RXU HGLWRU PD\ EH FRQILJXUHG GLIIHUHQWO\�

,PSRUWDQW� 5HGXFLQJ WKH ZLQGRZ VL]H RI WKH F\FOH HGLWRU XVLQJ
>$/7@ � >(17(5@ FDXVHV WKH HGLWRU WR EHFRPH IUR]HQ�
7R UHDFWLYDWH WKH HGLWRU� \RX PXVW PD[LPL]H WKH ZLQGRZ
E\ UHSHDWLQJ WKH >$/7@ � >(17(5@ DFWLRQ�

'LVSOD\LQJ WKH &\FOH 3URPSWV

�� ,I QHFHVVDU\� XVH >)��@ WR VFUROO WR WKH OD\HU LQ WKH VRIWNH\ DUHD
WKDW GLVSOD\V WKH F\FOH VRIWNH\V�

�� 3UHVV WKH IXQFWLRQ NH\ WKDW VHOHFWV WKH W\SH RI F\FOHV WKDW \RX
ZDQW� ,Q RXU H[DPSOH� SUHVVLQJ >)�@ FDXVHV WKH V\VWHP WR GLVSOD\
D UDQJH RI PLOO F\FOHV�

8VLQJ WKH &\FOH (GLWRU
�4XLFN 9LHZ�
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3XEOLFDWLRQ ��������� �� $SULO ����

7KH F\FOHV IRU HDFK FRQWURO W\SH DUH EURNHQ LQWR GLIIHUHQW FDWHJRULHV�
,Q RXU H[DPSOH� WKH PLOO SURYLGHV�

� 'ULOOLQJ &\FOHV
� 3RFNHW &\FOHV
� 3RVW &\FOHV
� ,UUHJXODU &\FOHV
� +HPLVSKHULFDO 3RFNHW &\FOHV

� 3UREH &\FOHV
�� 7R GLVSOD\ D VHW RI F\FOHV� SUHVV WKH IXQFWLRQ NH\ WKDW VHOHFWV WKH

VHW RI F\FOHV WKDW \RX ZDQW WR ZRUN ZLWK� ,Q RXU H[DPSOH�
SUHVVLQJ >'5,//�@ GLVSOD\V�

�� 7R VHOHFW D F\FOH� HQWHU WKH QXPEHU GLVSOD\HG LQ WKH ORZHU ULJKW
FRUQHU RI WKH JUDSKLF ER[� 7KH V\VWHP GLVSOD\V WKH IRUPDW RI WKH
F\FOH DQG GHWDLOHG JUDSKLF UHSUHVHQWDWLRQ RI WKH F\FOH� )RU D
GHILQLWLRQ RI HDFK JUDSKLF� UHIHU WR SDJH ������ ,Q RXU H[DPSOH�
ZH VHOHFWHG F\FOH � �� *���

&\FOH IRUPDW � DUH DOO SDUDPHWHUV WKDW QHHG

YDOXHV IRU WKH F\FOH WR ZRUN� 2SWLRQDO ILHOGV DOORZ

\RX WR E\SDVV LW ZLWKRXW HQWHULQJ GDWD� 8VH WKH

ULJKW DUURZ NH\ WR PRYH WR HDFK SDUDPHWHU�

&\FOH JUDSKLFV � GHSLFW KRZ WKH OHWWHU

SDUDPHWHUV DIIHFW EDVLF F\FOH PRWLRQ� 7KH OHWWHU

LV KLJKOLJKWHG DV LWV DVVRFLDWHG SDUDPHWHU LV

HQWHUHG�

2OG� EORFN OLQH � GLVSOD\V ZKDW LV LQ WKH HGLW OLQH

EHIRUH DQ\ HGLWV DUH PDGH�

/D\HUHG VRIWNH\V �� GLVSOD\ WKH VRIWNH\V IRU WKH

OLQH DQG F\FOH HGLWRUV� 7KH DFWLYH OD\HU LV KLJK�

OLJKWHG�
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 7R UHWXUQ WR WKH F\FOH VFUHHQ� VHOHFW >)�@ DJDLQ� ,I \RX ZLVK WR
FKRRVH D GLIIHUHQW F\FOH� VHOHFW WKDW VRIWNH\�

7KH WDEOH EHORZ GHILQHV WKH JUDSKLFV XVHG LQ WKH F\FOH HGLWRU�

*UDSKLF 'HILQLWLRQ

'ZHOO

6SLQGOH UHYHUVH
�FORFNZLVH�FRXQWHUFORFNZLVH�

6WRS VSLQGOH

6KLIW GLUHFWLRQ

5DSLG PRYH

)HHG PRYH

&XWWLQJ IHHG
5DSLG IHHG

0DQXDO RSHUDWLRQ
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3XEOLFDWLRQ ��������� �� $SULO ����

$YDLODEOH &\FOHV

7KH IROORZLQJ WDEOH OLVWV WKH DYDLODEOH ��3& F\FOHV�

&RQWURO &\FOH 6HW &\FOHV
/DWKH 7\SH $ 6LQJOH 7XUQLQJ *��� *��

&RPSRXQG 7XUQLQJ *��� *��� *��� *��
7KUHDGLQJ *��� *��� *��� *��
*URRYH *��� *��
'ULOO� *��� *��� *��� *����� *��� *����� *����� *����
'ULOO� *��� *��� *����� *��� *��� *��

/DWKH 7\SH % 6LQJOH 7XUQLQJ *��� *��
&RPSRXQG 7XUQLQJ *��� *��� *��� *��
7KUHDGLQJ *��� *��� *��� *��
*URRYH *��� *��
'ULOO� *��� *��� *��� *����� *��� *����� *����� *����
'ULOO� *��� *��� *����� *��� *��� *��

/DWKH 7\SH & 6LQJOH 7XUQLQJ *��� *��
&RPSRXQG 7XUQLQJ *��� *��� *��� *��
7KUHDGLQJ *��� *��� *��� *��
*URRYH *��� *��
'ULOO� *��� *��� *��� *����� *��� *����� *����� *����
'ULOO� *��� *��� *����� *��� *��� *��

0LOO 'ULOO� *��� *��� *����� *��� *��� *��� *��
'ULOO� *���� *����� *��� *��� *��� *��� *��
3RFNHW *����� *����
3RVW *����� *����
,UUHJXODU *����� *����
+HPLVSKHULFDO 3RFNHW *����� *����
3UREH *��� *����

,PSRUWDQW� 'ULOOLQJ F\FOHV LQFOXGH WDSSLQJ DQG ERULQJ�

�� $W WKH F\FOH IRUPDW OLQH� XVH WKH OHIW DQG ULJKW DUURZ NH\V WR PRYH
WKURXJK WKH F\FOH VFUHHQ WR HQWHU \RXU GHVLUHG YDOXHV� 6LQFH PRVW
SDUDPHWHUV DUH QRQRSWLRQDO� YDOXHV PXVW EH HQWHUHG VHTXHQWLDOO\�

�� $IWHU HQWHULQJ DOO SDUDPHWHU YDOXHV� SUHVV >(17(5@ RU WKH ^(;,7`
VRIWNH\ WR FRQILUP WKH GDWD DW WKH LQSXW OLQHV� <RX ZLOO WKHQ UHWXUQ
WR WKH F\FOH HGLWRU VFUHHQ�

7KH PRVW UHFHQWO\ HQWHUHG EORFN DSSHDUV DW WKH ERWWRP RI WKH
F\FOH HGLWRU VFUHHQ�

�� 7R H[LW WKH F\FOH HGLWRU� SUHVV WKH ^(;,7` VRIWNH\�

0RGLI\LQJ DQ ([LVWLQJ &\FOH %ORFN

2QFH \RX LQVHUW D F\FOH EORFN LQWR D SURJUDP� \RX FDQ VWLOO PRGLI\ LW
ZLWK WKH F\FOH HGLWRU� HYHQ WKRXJK WKH SURJUDP UHVLGHV LQ WKH OLQH
HGLWRU� 7R PRGLI\ DQ H[LVWLQJ F\FOH EORFN XVLQJ WKH F\FOH HGLWRU�

�� 3ODFH WKH F\FOH EORFN WKDW \RX ZDQW WR PRGLI\ LQ WKH HGLW OLQH�
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^&<&/( 02',)<` VRIWNH\ WR DXWRPDWLFDOO\ DFWLYDWH WKH
F\FOH HGLWRU�

�� (GLW WKH F\FOH EORFN E\ UHSODFLQJ WKH XQZDQWHG YDOXHV ZLWK \RXU
UHSODFHPHQW YDOXHV�

�� 3UHVV >(17(5@ RQ WKH QXPEHULF NH\SDG WR HQWHU WKH QHZ F\FOH
EORFN�

,PSRUWDQW� :KHQ PRGLI\LQJ SDUDPHWHUV� WKH VRXUFH OLQH F\FOH
SDUDPHWHU RUGHU �V\VWHP��LQVHUWHG FKDUDFWHUV� PXVW EH
LGHQWLFDO WR WKH RUGHU LQ WKH F\FOH HGLWRU�

7R GHOHWH SDUW SURJUDPV VWRUHG LQ PHPRU\�

�
$77(17,21� 2QFH \RX GHOHWH D SURJUDP IURP
PHPRU\� LW FDQ QRW EH UHFRYHUHG� $ERUW WKH GHOHWH
SURJUDP RSHUDWLRQ E\ SUHVVLQJ WKH ^'(/(7( 12`
VRIWNH\�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^'(/(7( 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 6HOHFW RQH RI WKHVH WZR FKRLFHV�

� .H\ LQ WKH WKH SURJUDP QDPH DQG SUHVV WKH ^'(/(7( <(6`

VRIWNH\
� 0RYH WKH EORFN FXUVRU GRZQ XQWLO WKH GHVLUHG SURJUDP LV LQ

UHYHUVH YLGHR DQG SUHVV WKH ^'(/(7( <(6` VRIWNH\�
�VRIWNH\ OHYHO ��

'HOHWLQJ D 3URJUDP
^'(/(7(`
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3XEOLFDWLRQ ��������� �� $SULO ����

<RX FDQ GHOHWH DOO SURJUDPV DW RQFH E\ IRUPDWWLQJ WKH 5$0 GLVN DV
GHVFULEHG LQ FKDSWHU ��

7R FKDQJH WKH SURJUDP QDPHV DVVLJQHG WR WKH SDUW SURJUDPV VWRUHG LQ
PHPRU\�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^5(1$0( 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� .H\ LQ WKH FXUUHQW SURJUDP QDPH RU FXUVRU GRZQ XQWLO WKH
GHVLUHG SURJUDP LV LQ UHYHUVH YLGHR� 7KHQ�

� 7\SH LQ D FRPPD� WKH QHZ SURJUDP QDPH�
� 3UHVV WKH ^5(1$0( <(6` VRIWNH\� 7R DERUW WKH RSHUDWLRQ SUHVV

WKH ^5(1$0( 12` VRIWNH\�

�FXUUHQW�SURJUDP�QDPH�QHZ�SURJUDP�QDPH

�VRIWNH\ OHYHO ��

5HQDPLQJ 3URJUDPV
^5(1$0(`
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3XEOLFDWLRQ ��������� �� $SULO ����

7KH FRQWURO KDV D SDUW SURJUDP GLVSOD\ IHDWXUH WKDW DOORZV YLHZLQJ
�EXW QRW HGLWLQJ� RI DQ\ SDUW SURJUDP�

)ROORZ WKHVH VWHSV WR GLVSOD\ D SDUW SURJUDP VWRUHG LQ WKH FRQWURO·V
PHPRU\�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 6HOHFW WKH LQSXW GHYLFH XVLQJ WKH ^,1387 '(9,&(` VRIWNH\ �DV
GHVFULEHG LQ FKDSWHU ��� 7KLV LV RQO\ QHFHVVDU\ LI WKH FXUUHQWO\
DFWLYH LQSXW GHYLFH LV QRW WKH GHYLFH WKDW WKH SDUW SURJUDP WR
GLVSOD\ LV FXUUHQWO\ UHVLGHQW RQ� 7KH GHIDXOW LQSXW GHYLFH LV
FRQWURO PHPRU\�

�� 0RYH WKH EORFN FXUVRU WR WKH SURJUDP WR EH GLVSOD\HG�

�� 3UHVV WKH ^',63/< 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 7R VFUROO WKH SDUW SURJUDP EORFNV� KROG GRZQ WKH >6+,)7@ NH\�
WKHQ SUHVV WKH XS RU GRZQ FXUVRU NH\V�

�� 7R HQG WKH GLVSOD\LQJ RSHUDWLRQ� SUHVV WKH H[LW ^Â` VRIWNH\� 7KH
GLVSOD\ UHWXUQV WR WKH SURJUDP GLUHFWRU\ VFUHHQ�

<RX FDQ DVVLJQ D VKRUW FRPPHQW RQ WKH SURJUDP GLUHFWRU\ VFUHHQV WR
HDFK LQGLYLGXDO SURJUDP� 7KHVH FRPPHQWV DUH XVHG WR LGHQWLI\ D
SURJUDP ZKHQ LW LV VHOHFWHG IRU DXWRPDWLF RSHUDWLRQ RU WR EH HGLWHG�

,PSRUWDQW� 7KHVH DUH QRW QRUPDOO\ WKH VDPH DV D FRPPHQW EORFN
PDGH ZLWKLQ D SDUW SURJUDP� &RPPHQW EORFNV DUH
GHVFULEHG RQ SDJH ����� ,I D FRPPHQW EORFN LV DVVLJQHG
DV WKH ILUVW EORFN RI WKH SDUW SURJUDP� LW ZLOO EH
GLVSOD\HG RQ WKH SURJUDP GLUHFWRU\ VFUHHQ DV D
FRPPHQW� $Q\ RWKHU FRPPHQW EORFNV KDYH QR DIIHFW RQ
WKH FRPPHQW GLVSOD\�

'LVSOD\LQJ D 3URJUDP
^',63/< 35*5$0`

'LVSOD\LQJ &RPPHQWV
^35*5$0 &20(17`
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,PSRUWDQW� 7KH ^35*5$0 &20(17` IHDWXUH GRHV QRW DOORZ \RX WR
DGG FRPPHQWV WR SURJUDPV VWRUHG LQ WKH KDUG GULYH
GLUHFWRU\�

7R DVVLJQ D FRPPHQW WR D SURJUDP ZLWKRXW XVLQJ D FRPPHQW EORFN DV
WKH ILUVW EORFN RI WKH SURJUDP� IROORZ WKH VWHSV EHORZ�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\� 7KLV GLVSOD\V WKH SURJUDP
GLUHFWRU\ VFUHHQ� $Q\ H[LVWLQJ FRPPHQWV WKDW KDYH SUHYLRXVO\
EHHQ DVVLJQHG WR D SURJUDP DUH GLVSOD\HG WR WKH ULJKW RI WKH
SURJUDP QDPH�

�VRIWNH\ OHYHO ��

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR VHOHFW WKH SURJUDP WR DGG WKH
FRPPHQW WR� 7KH VHOHFWHG SURJUDP QDPH DSSHDUV LQ UHYHUVH
YLGHR�

�� 3UHVV WKH ^35*5$0 &20(17` VRIWNH\� 7KH FRPPHQW VRIWNH\
DSSHDUV LQ UHYHUVH YLGHR DQG WKH FRQWURO GLVSOD\V WKH SURPSW
´&200(17�µ RQ OLQH � RI WKH VFUHHQ�

�VRIWNH\ OHYHO ��

,I D FRPPHQW KDV SUHYLRXVO\ EHHQ HQWHUHG� LW LV GLVSOD\HG WR WKH
ULJKW RI WKH ´&200(17µ SURPSW� 7KLV FRPPHQW FDQ EH HGLWHG
XVLQJ WKH LQSXW FXUVRU DV GHVFULEHG RQ SDJH ������ RU WKH ROG
FRPPHQW FDQ EH GHOHWHG E\ SUHVVLQJ WKH >%$&.63$&(@ NH\�

�� 7\SH LQ WKH QHZ FRPPHQW RU HGLW WKH ROG FRPPHQW E\ NH\LQJ LW LQ
XVLQJ WKH NH\ERDUG� 8S WR �� FKDUDFWHUV FDQ EH HQWHUHG RQ VLQJOH
SURFHVV V\VWHPV� DQG �� FKDUDFWHUV RQ D GXDO SURFHVVLQJ V\VWHP�

�� :KHQ WKH QHZ FRPPHQW LV FRUUHFWO\ GLVSOD\HG RQ OLQH � RI WKH
VFUHHQ� SUHVV WKH >(17(5@ NH\� 7KH QHZ FRPPHQW LV GLVSOD\HG
QH[W WR WKH VHOHFWHG SURJUDP�
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7KLV VHFWLRQ GHVFULEHV PDNLQJ D GXSOLFDWH RI D SDUW SURJUDP LQ
FRQWURO PHPRU\�

7R FRS\ SDUW SURJUDPV VWRUHG LQ PHPRU\ XVLQJ GLIIHUHQW SURJUDP
QDPHV�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^&23< 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� .H\ LQ RU FXUVRU GRZQ WR WKH SURJUDP QDPH RI WKH SURJUDP WR EH
FRSLHG�

�� .H\ LQ D FRPPD IROORZHG E\ WKH D QHZ SURJUDP QDPH IRU WKH
GXSOLFDWH SURJUDP�

&23<� )520B1$0(�72B1$0(

�� 3UHVV WKH ^0(0 72 0(0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 6HOHFW WKH GHVWLQDWLRQ \RX ZDQW \RXU SDUW SURJUDP WR EH FRSLHG WR�

�VRIWNH\ OHYHO ��

&RS\LQJ 3URJUDPV
^&23< 35*5$0`
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$ VLPLODU VFUHHQ DSSHDUV�

�� 6HOHFW VRIWNH\ ^&23< <(6` RU ^&23< 12`� ^&23< <(6` FRSLHV WKH
SDUW SURJUDP� ZKLOH ^&23< 12` DERUWV WKH FRS\ RSHUDWLRQ�

�� ,I \RX ZDQW WR YHULI\ WKDW WKH FRSLHG SURJUDP LGHQWLFDOO\ PDWFKHV
WKH RULJLQDO� XVH WKH ^9(5,)< 35*5$0` IHDWXUH GHVFULEHG LQ
FKDSWHU ��

,PSRUWDQW� <RX FDQ QRW FRS\ SDUW SURJUDPV FDQ QRW FRS\
SDUW SURJUDPV VWRUHG RQ WKH PDLQ SDUW SURJUDP
GLUHFWRU\ WR WKH SURWHFWDEOH GLUHFWRU\ DQG YLFH
YHUVD�

7KLV VHFWLRQ FRQWDLQV LQIRUPDWLRQ RQ KRZ WR VHOHFW WKH SURWHFWDEOH
SDUW SURJUDP GLUHFWRU\� 8VH WKLV GLUHFWRU\ WR VWRUH SDUW SURJUDPV WKDW
\RX ZLVK WR FRQWURO DFFHVV WR� :KHQ SDUW SURJUDPV WKDW KDYH
SUHYLRXVO\ EHHQ SURWHFWHG WKURXJK HQFU\SWLRQ DUH GRZQORDGHG WR WKH
FRQWURO IURP 2'6 RU WKH 0LQL '1& SDFNDJH� WKH\ DUH DXWRPDWLFDOO\
VWRUHG LQ WKH SURWHFWDEOH SDUW SURJUDP GLUHFWRU\�

,PSRUWDQW� 7KH ^&+$1*( ',5` VRIWNH\ FRQWUROV DFFHVV WR WKH
SURWHFWDEOH SDUW SURJUDP GLUHFWRU\� 7KLV VRIWNH\ LV
SDVVZRUG SURWHFWHG� <RX PXVW KDYH WKH SURSHU
SDVVZRUG WR DFFHVV WKLV VRIWNH\�

,I \RX KDYH DFFHVV WR WKH ^&+$1*( ',5` VRIWNH\� \RX FDQ�

� SHUIRUP DQ\ RI WKH SURJUDP HGLW IXQFWLRQV RQ WKH SURWHFWHG
SURJUDPV

6HOHFWLQJ WKH 3URWHFWDEOH
3DUW 3URJUDP 'LUHFWRU\
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� GLUHFWO\ VHOHFW DQG DFWLYDWH DQ\ RI WKH SURWHFWHG SURJUDPV
� YLHZ SURJUDPV H[HFXWLQJ IURP WKLV GLUHFWRU\
<RX FDQ RQO\ FDOO D SURWHFWHG SURJUDP IURP D PDLQ SURJUDP XVLQJ D
VXESURJUDP� *�FRGH PDFUR� RU 0�FRGH PDFUR FDOO ZLWKRXW DFFHVV WR
WKH ^&+$1*( ',5` VRIWNH\�

,I \RX GR QRW KDYH DFFHVV WR WKH ^&+$1*( ',5` VRIWNH\� \RX FDQQRW
YLHZ WKH H[HFXWLQJ EORFNV RI WKH SURJUDP FDOOHG IURP WKH SURWHFWHG
GLUHFWRU\�

7R DFFHVV WKH SURWHFWDEOH SDUW SURJUDP GLUHFWRU\�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

7KH FRQWURO GLVSOD\V WKH KDUG GULYH GLUHFWRU\ VFUHHQ�

�� 3UHVV WKH ^&+$1*( ',5` VRIWNH\�

�VRIWNH\ OHYHO ��
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,PSRUWDQW� 7KH FRQWURO GRHV QRW GLVSOD\ WKH ^&+$1*( ',5` VRIWNH\
LI \RXU SDVVZRUG GRHV QRW DOORZ \RX DFFHVV WR LW�

7KH FRQWURO GLVSOD\V WKH SURWHFWDEOH GLUHFWRU\ VFUHHQ�

7KH SURJUDPV LQ WKLV GLUHFWRU\ DUH SURWHFWHG� 7KLV PHDQV�

� WKH\ DUH SURFHVVHG WKH VDPH DV XQSURWHFWHG SURJUDPV
� WKH EORFNV RI SURWHFWHG SURJUDPV DUH QRW GLVSOD\HG GXULQJ

SURJUDP H[HFXWLRQ XQOHVV \RX KDYH DFFHVV WR WKH ^&+$1*( ',5`

VRIWNH\ �LQ SODFH RI WKH SURWHFWHG SURJUDP EORFNV� WKH ODVW XVHU
QRQ�SURWHFWHG SURJUDPPLQJ EORFN LV GLVSOD\HG�

� \RX FDQ F\FOH VWRS GXULQJ SURJUDP H[HFXWLRQ �EXW \RX FDQQRW
VLQJOH EORFN WKURXJK D SURJUDP�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

(GLWLQJ 3URJUDPV 2IIOLQH

7KLV FKDSWHU GHVFULEHV KRZ WR XVH WKH 2IIOLQH 'HYHORSPHQW 6\VWHP
�2'6� WR HGLW SDUW SURJUDPV� 0DMRU VHFWLRQV LQFOXGH�

7RSLF� 2Q SDJH�

6HOHFWLQJ WKH SDUW SURJUDP DSSOLFDWLRQ ����

(GLWLQJ RII OLQH ����

'RZQORDGLQJ IURP 2'6 ����

8SORDGLQJ WR 2'6 ����

8VH WKH 2IIOLQH 'HYHORSPHQW 6\VWHP �2'6� WR ZULWH RU HGLW SDUW
SURJUDPV� 2QFH \RX FRPSOHWH WKHVH SDUW SURJUDPV� GRZQORDG WKHP
WR WKH 3& WKDW FRQWDLQV WKH ��3& FRQWURO� 3URJUDPV WKDW DOUHDG\ H[LVW
RQ WKH FRQWURO FDQ EH XSORDGHG WR WKH 3& IRU HGLWLQJ RU EDFNXS� <RX
FDQ HGLW SURJUDPV RQ 2'6 E\ XVLQJ WKH VFUHHQ RU WH[W HGLWRU WKDW LV
FRQILJXUHG LQ 2'6� <RX FDQ SXUFKDVH HQKDQFHPHQWV WR WKLV IHDWXUH
LQ D 0LQL�'1& SDFNDJH IURP $OOHQ�%UDGOH\� ,I \RX SXUFKDVHG WKH
0LQL�'1& SDFNDJH� VHH LWV DFFRPSDQ\LQJ GRFXPHQWDWLRQ�

:H PDNH WKHVH DVVXPSWLRQV�

� 2'6 LV LQVWDOOHG RQ WKH 3& WKDW WKH ��3& LV LQVWDOOHG LQ RU WKDW RQ
D 3& WKDW LV QHWZRUNHG ZLWK WKH 3& ZKHUH WKH ��3& LV LQVWDOOHG

� D FRPSDWLEOH VFUHHQ RU WH[W HGLWRU KDV EHHQ FRQILJXUHG XVLQJ WKH
7H[W (GLWRU 6HWXS RSWLRQ RI WKH )��&RQILJXUDWLRQ PHQX

� WKH SURJUDPPHU XQGHUVWDQGV WKH EDVLFV RI WKH 2'6 V\VWHP DQG
KRZ LW RSHUDWHV

)RU DGGLWLRQDO LQIRUPDWLRQ� VHH WKH 2'6 PDQXDO� SXEOLFDWLRQ
0&'�����

,PSRUWDQW� %H DZDUH WKDW VRPH IHDWXUHV GHVFULEHG KHUH PD\ QRW EH
DYDLODEOH ZLWK \RXU 2'6� 6RPH PD\ UHTXLUH WKH
SXUFKDVH RI WKH 0LQL�'1& SDFNDJH WR EH IXQFWLRQDO�

&KDSWHU 2YHUYLHZ



���� (GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

6HOHFWLQJ WKH 3DUW 3URJUDP DSSOLFDWLRQ SURYLGHV DFFHVV WR WKH SDUW
SURJUDP XWLOLWLHV RI 2'6� 7R VHOHFW WKH 3DUW 3URJUDP DSSOLFDWLRQ�

�� 5HWXUQ WR WKH PDLQ PHQX OLQH RI 2'6�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ PHQX�

7KH 3& GLVSOD\V WKLV VFUHHQ�

�� 3UHVV >5@ WR VHOHFW WKH 3DUW 3URJUDP RSWLRQ�

7KH VWDWXV OLQH RI WKH VFUHHQ GLVSOD\HG E\ WKH 3& VKRZV WKDW WKH 3DUW
3URJUDP DSSOLFDWLRQ KDV EHHQ VHOHFWHG�

8VH WKH (GLW 3DUW 3URJUDP XWLOLW\ RI 2'6 WR HGLW SDUW SURJUDPV RQ D
3&� 3URJUDPV WKDW DOUHDG\ H[LVW RQ WKH FRQWURO FDQ EH XSORDGHG WR
WKH 3& IRU HGLWLQJ� 7KHVH SURJUDPV RU SURJUDPV FUHDWHG XVLQJ 2'6
FDQ EH HGLWHG XVLQJ WKH VFUHHQ RU WH[W HGLWRU WKDW LV FRQILJXUHG LQ
2'6�

7R HGLW SDUW SURJUDPV WKRURXJK 2'6�

�� 6HOHFW WKH 3DUW 3URJUDP $SSOLFDWLRQ� 5HIHU WR WKH SUHYLRXV
VHFWLRQ�

6HOHFWLQJ WKH 3DUW 3URJUDP
$SSOLFDWLRQ

(GLWLQJ 3DUW 3URJUDPV
2IIOLQH



����(GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV >)�@ WR SXOO GRZQ WKH 8WLOLW\ PHQX�

7KH 3& GLVSOD\V WKLV VFUHHQ�

�� 3UHVV >(@ WR VHOHFW WKH 3DUW 3URJUDP RSWLRQ�

7KH 3& GLVSOD\V WKLV VFUHHQ�

�� 6HOHFW D QHZ RU H[LVWLQJ ILOH�

7R FUHDWH D QHZ ILOH� W\SH LQ WKH QHZ ILOH QDPH� 7R RSHQ DQ
H[LVWLQJ ILOH XVH WKH DUURZ NH\V WR VHOHFW D ILOH RU W\SH LQ D ILOH
QDPH�

3UHVV >(17(5@ ZKHQ GRQH� RU >(6&@ WR FDQFHO�



���� (GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

$IWHU \RX VHOHFW D ILOH� WKH 3& GLVSOD\V D VFUHHQ H[SODLQLQJ WKH
WH[W HGLWRU�

8VH WKH FRQILJXUHG VFUHHQ RU WH[W HGLWRU WR HGLW SDUW SURJUDPV� 7KH
HGLWRU PXVW EH FRPSDWLEOH ZLWK WKH 2'6 RSHUDWLQJ V\VWHP� 7KH
HGLWRU PXVW EH FRQILJXUHG XVLQJ WKH 7H[W (GLWRU 6HWXS RSWLRQ RI WKH
)��&RQILJXUDWLRQ PHQX DW WKH PDLQ PHQX OLQH� )RU GHWDLOV RQ KRZ WR
XVH D VSHFLILF VFUHHQ RU WH[W HGLWRU� VXFK DV HQGLQJ DQ HGLW VHVVLRQ�
GLVSOD\LQJ D SURJUDP� HWF�� VHH WKH GRFXPHQWDWLRQ SURYLGHG ZLWK WKH
VFUHHQ RU WH[W HGLWRU�

<RX FDQ ILQG GHWDLOV DERXW SURJUDPPLQJ EORFNV LQ ODWHU FKDSWHUV�

,PSRUWDQW� 7KH HQG RI EORFN VWDWHPHQWV� µ�µ XVHG WR VHSDUDWH EORFNV
RQ WKH FRQWURO VKRXOG QRW EH HQWHUHG ZLWK WKH VFUHHQ RU
WH[W HGLWRU� 7KH FRQWURO DXWRPDWLFDOO\ LQVHUWV WKH HQG RI
EORFN VWDWHPHQWV µ�µ DW WKH HQG RI HDFK OLQH ZKHQ WKH
SURJUDP LV GRZQORDGHG WR WKH FRQWURO�

7KH PD[LPXP QXPEHU RI SURJUDPV WKDW \RX FDQ KDYH LV ���� 7R
VWRUH D SURJUDP� LW ZLOO XVH DW OHDVW RQH VHFWRU �����E\WHV����P� RI
PHPRU\� 8VH WKLV WDEOH WR ILQG RXW KRZ PXFK SDUW SURJUDP VSDFH
WKHUH LV LQ \RXU V\VWHP�

,I \RXU V\VWHP KDV WKLV LV \RXU SDUW SURJUDP VWRUDJH

��. ��� PHWHUV

�0% ������ PHWHUV���������� E\WHV

�0% ������� PHWHUV���������� E\WHV



����(GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

$IWHU XVLQJ WKH SDUW SURJUDP HGLW XWLOLW\ WR FUHDWH RU HGLW D SDUW
SURJUDP ILOH RIIOLQH� WKH SURJUDPPHU FDQ GRZQORDG WKLV SDUW SURJUDP
WR WKH FRQWURO RU WR D VWRUDJH GHYLFH E\ XVLQJ WKH 'RZQORDG
DSSOLFDWLRQ RI 2'6�

,PSRUWDQW� :KHQ \RX GRZQORDG D SURJUDP IURP 2'6 WR WKH
FRQWURO� LW LV DXWRPDWLFDOO\ LQVHUWHG LQWR WKH QRUPDO
SURJUDP GLUHFWRU\ RQ WKH FRQWURO� 7KH FRQWURO
DXWRPDWLFDOO\ LQVHUWV WKH HQG RI EORFN VWDWHPHQWV µ�µ DW
WKH HQG RI HDFK OLQH ZKHQ WKH SURJUDP LV GRZQORDGHG WR
WKH FRQWURO�

,PSRUWDQW� 8VH WKH 'RZQORDG DSSOLFDWLRQ RI 2'6 WR GRZQORDG SDUW
SURJUDPV WR \RXU 0DLQ DQG 3URWHFWDEOH GLUHFWRULHV RQO\�

7R GRZQORDG D SDUW SURJUDP IURP 2'6 WR WKH FRQWURO·V PHPRU\�
IROORZ WKHVH VWHSV�

�� 0DNH VXUH \RX DUH DW 2'6· PDLQ PHQX OLQH�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ PHQX�

7KH 3& GLVSOD\V WKLV VFUHHQ�

'RZQORDGLQJ 3DUW 3URJUDPV
IURP 2'6



���� (GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH 'RZQORDG DSSOLFDWLRQ� WKHQ
SUHVV >(17(5@ RU SUHVV >'@�

�� 3UHVV >)�@ WR SXOO GRZQ WKH 8WLOLW\ PHQX�

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH 6HQG 3DUW 3URJUDP RSWLRQ�
WKHQ SUHVV>(17(5@� RU SUHVV >5@�

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH GRZQORDG GHVWLQDWLRQ RU SUHVV
WKH OHWWHU WKDW FRUUHVSRQGV WR WKH GRZQORDG GHVWLQDWLRQ� :KHQ
VHOHFWHG� SUHVV >(17(5@�

7KH 3& GLVSOD\V WKH SDUW SURJUDP ILOHV WKDW DUH VWRUHG LQ WKH
DFWLYH SURMHFW GLUHFWRU\ RI WKH 3&�

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH QDPH RU W\SH LQ WKH SDUW
SURJUDP QDPH WR GRZQORDG� WKHQ SUHVV >(17(5@�

,PSRUWDQW� <RX FDQ XSORDG DQG GRZQORDG PRUH WKDQ RQH SDUW
SURJUDP E\ XVLQJ ZLOGFDUGV �´µ RU ´"µ� LQ SODFH RI DOO
RU SDUW RI D ILOH QDPH� 5HIHU WR WKH 3&·V '26 PDQXDO
IRU DGGLWLRQDO LQIRUPDWLRQ DERXW XVLQJ ZLOGFDUGV�



����(GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKH VHOHFWHG SDUW SURJUDP ILOH QDPH DOUHDG\ H[LVWV RQ WKH
FRQWURO� WKH 3& GLVSOD\V WKLV VFUHHQ�

,PSRUWDQW� 7KH FXUUHQWO\ DFWLYH RU RSHQ SDUW SURJUDP RQ WKH
FRQWURO FDQ QRW EH UHQDPHG RU RYHUZULWWHQ GXULQJ D
GRZQORDG SURFHGXUH�

,I \RX VHOHFW WKLV
RSWLRQ�

7KLV KDSSHQV�

5HQDPH WKH 3& UHQDPHV WKH H[LVWLQJ ILOH� ZKLFK KDV WKH VDPH QDPH DV WKH ILOH EHLQJ
XSORDGHG� RQ WKH 3&�7KH 3& GLVSOD\V WKH SDUW SURJUDP ILOHV VWRUHG RQ WKH
3& 7\SH LQ WKH QHZ QDPH IRU WKH H[LVWLQJ SDUW SURJUDP RQ WKH FRQWURO�

2YHUZULWH WKH SDUW SURJUDP ILOH EHLQJ GRZQORDGHG RYHUZULWHV WKH ILOH KDYLQJ WKH VDPH
QDPH RQ WKH FRQWURO�

$ERUW WKH GRZQORDG SURFHVV LV GLVFRQWLQXHG DQG WKH 3& SURPSWV WKH SURJUDPPHU
IRU DGGLWLRQDO ILOHV WR GRZQORDG�

,PSRUWDQW� ,I \RX HQWHU D ZLOGFDUG LQ SODFH RI D ILOH QDPH� WKH
$ERUW RSWLRQ LV UHSHDWHG IRU HDFK ILOH WKDW PDWFKHV WKH
ZLOGFDUG� 3UHVVLQJ WKH >(6&@ NH\ TXLWV WKH DERUW
ZLOGFDUG SURFHVV�



���� (GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

$IWHU VHOHFWLQJ WKH 5HQDPH RU 2YHUZULWH RSWLRQ� RU LI WKH ILOH EHLQJ
GRZQORDGHG GLG QRW DOUHDG\ H[LVW RQ WKH FRQWURO� WKH 3& GLVSOD\V WKLV
VFUHHQ�

7KH SHUFHQWDJH RI WKH GRZQORDG SURFHVV WKDW KDV FXUUHQWO\ EHHQ
FRPSOHWHG LV GLVSOD\HG RQ WKH VFUHHQ� 7KLV YDOXH LV XSGDWHG
FRQWLQXDOO\ WKURXJKRXW WKH GRZQORDG SURFHVV�

:KHQ \RX GRZQORDG D SURJUDP WR D FRQWURO� WKH FRQWURO GRHV QRW
GLVSOD\ D PHVVDJH WR LQGLFDWH WKDW D GRZQORDG LV WDNLQJ SODFH� ,I \RX
GRZQORDG D ODUJH SURJUDP LW FDQ WDNH VHYHUDO PLQXWHV IRU WKH FRQWURO
WR FRPSOHWH WKH GRZQORDG� $V WKH SURJUDP GRZQORDGV� WKH FRQWURO
XSGDWHV WKH VL]H RI WKH SURJUDP VKRZQ�

:KHQ WKH GRZQORDG SURFHVV LV FRPSOHWH� WKH 3& GLVSOD\V WKLV VFUHHQ�



����(GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

�� 6HOHFW ´<HVµ RU ´1R�µ

,I \RX VHOHFW� 7KHQ�

<HV WKH V\VWHP SURPSWV WKH SURJUDPPHU WKURXJK WKH GRZQORDG
SURFHGXUH DJDLQ

1R WKH 3& UHWXUQV WR 2'6 WKH PDLQ PHQX OLQH�

,I WKH 3& ZDV XQDEOH WR FRPSOHWH WKH GRZQORDG SURFHGXUH LQ WKH
DOORWWHG WLPH IUDPH� LW GLVSOD\V WKLV VFUHHQ�

3UHVVLQJ DQ\ NH\ FDXVHV WKH 3& WR UHWXUQ WR WKH 2'6 PDLQ PHQX�

7KH SURJUDPPHU FDQ XSORDG D SDUW SURJUDP IURP WKH FRQWURO·V
PHPRU\ WR WKH 3& E\ XVLQJ WKH 2'6 8SORDG DSSOLFDWLRQ� 7KLV
DOORZV WKH SDUW SURJUDP WR EH HGLWHG RU VWRUHG RQ WKH 3&�

�� ,QWHUIDFH WKH 3& ZLWK WKH FRQWURO� 5HIHU WR \RXU ��3& ,QVWDOODWLRQ
DQG ,QWHJUDWLRQ 0DQXDO ������������

�� 5HWXUQ WR WKH PDLQ PHQX OLQH RI 2'6�

�� 3UHVV >)�@ WR SXOO GRZQ WKH $SSOLFDWLRQ PHQX�

7KH 3& GLVSOD\V WKLV VFUHHQ�

8SORDG 3DUW 3URJUDPV WR
2'6



����� (GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH 8SORDG DSSOLFDWLRQ� WKHQ SUHVV
>(17(5@ RU SUHVV >8@�

�� 3UHVV>)�@ WR SXOO GRZQ WKH 8WLOLW\ PHQX�

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH *HW 3DUW 3URJUDP RSWLRQ� WKHQ
SUHVV >(17(5@� RU SUHVV >5@�

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH XSORDG RULJLQ� WKHQ SUHVV
>(17(5@ RU SUHVV WKH OHWWHU WKDW FRUUHVSRQGV WR WKH XSORDG RULJLQ�

7KH 3& GLVSOD\V WKH SDUW SURJUDP ILOHV WKDW DUH VWRUHG RQ WKH FRQWURO
RU VWRUDJH GHYLFH�



�����(GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

�� 8VH WKH DUURZ NH\V WR KLJKOLJKW WKH QDPH RI WKH SDUW SURJUDP WR
EH XSORDGHG WR WKH 3& RU W\SH LQ WKH SDUW SURJUDP QDPH� WKHQ
SUHVV >(17(5@�

:KHQ \RX XSORDG D SURJUDP IURP WKH FRQWURO� WKH FRQWURO GRHV QRW
GLVSOD\ D PHVVDJH WR LQGLFDWH WKDW DQ XSORDG LV WDNLQJ SODFH� ,I \RX
XSORDG D ODUJH SURJUDP LW PD\ WDNH VHYHUDO PLQXWHV IRU WKH XSORDG WR
FRPSOHWH� ,I \RX WU\ WR HGLW WKH SURJUDP ZKLOH LW LV XSORDGLQJ \RX VHH
DQ HUURU PHVVDJH WKDW VD\V WKH SURJUDP LV DOUHDG\ RSHQ� <RX KDYH WR
ZDLW XQWLO WKH XSORDG LV FRPSOHWH WR HGLW WKH SURJUDP�

,PSRUWDQW� <RX FDQ XSORDG DQG GRZQORDG PRUH WKDQ RQH SDUW
SURJUDP E\ XVLQJ ZLOGFDUGV �´µ RU ´"µ� LQ SODFH RI DOO
RU SDUW RI D ILOH QDPH� 5HIHU WR WKH 3&·V '26 PDQXDO
IRU DGGLWLRQDO LQIRUPDWLRQ DERXW XVLQJ ZLOGFDUGV�

,I WKH VHOHFWHG SDUW SURJUDP DOUHDG\ H[LVWV RQ WKH 3&� WKH 3& GLVSOD\V
WKLV VFUHHQ�

,I \RX VHOHFW WKH 5HQDPH RSWLRQ� WKH 3& UHQDPHV WKH H[LVWLQJ ILOH�
ZKLFK KDV WKH VDPH QDPH DV WKH ILOH EHLQJ XSORDGHG� RQ WKH 3&�



����� (GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

7KH 3& GLVSOD\V WKH SDUW SURJUDP ILOHV VWRUHG RQ WKH 3&�

�� 7\SH LQ WKH QHZ QDPH IRU WKH H[LVWLQJ SDUW SURJUDP ILOH RQ WKH
3&�

,I \RX VHOHFW
WKLV RSWLRQ�

7KLV KDSSHQV�

2YHUZULWH WKH SDUW SURJUDP ILOH EHLQJ XSORDGHG RYHUZULWHV WKH ILOH KDYLQJ WKH
VDPH QDPH RQ WKH 3&�

$ERUW WKH XSORDG SURFHVV LV GLVFRQWLQXHG DQG WKH 3& SURPSWV WKH
SURJUDPPHU IRU DGGLWLRQDO ILOHV WR XSORDG�

,PSRUWDQW� ,I \RX HQWHU D ZLOGFDUG LQ SODFH RI D ILOH QDPH� WKH
$ERUW RSWLRQ LV UHSHDWHG IRU HDFK ILOH WKDW PDWFKHV WKH
ZLOGFDUG� 3UHVVLQJ WKH >(6&@ NH\ TXLWV WKH DERUW
ZLOGFDUG SURFHVV�

,I WKH QDPH RI WKH SDUW SURJUDP WKDW ZDV HQWHUHG GRHV QRW H[LVW RQ WKH
3& RU WKH 2YHUZULWH RSWLRQ ZDV VHOHFWHG WKH 3& GLVSOD\V WKLV VFUHHQ�



�����(GLWLQJ 3URJUDPV 2IIOLQH

3XEOLFDWLRQ ��������� �� $SULO ����

7KH SHUFHQWDJH RI WKH XSORDG SURFHVV WKDW KDV FXUUHQWO\ EHHQ
FRPSOHWHG LV GLVSOD\HG RQ WKH VFUHHQ� 7KLV YDOXH LV XSGDWHG
FRQWLQXDOO\ WKURXJKRXW WKH XSORDG SURFHVV�

:KHQ \RX XSORDG D SURJUDP IURP WKH FRQWURO� WKH FRQWURO GRHV QRW
GLVSOD\ D PHVVDJH WR LQGLFDWH WKDW DQ XSORDG LV WDNLQJ SODFH� ,I \RX
XSORDG D ODUJH SURJUDP LW FDQ WDNH VHYHUDO PLQXWHV IRU WKH XSORDG WR
FRPSOHWH� ,I \RX WU\ WR HGLW WKH SURJUDP ZKLOH LW LV XSORDGLQJ� \RX
VHH DQ HUURU PHVVDJH WKDW VD\V WKH SURJUDP LV DOUHDG\ RSHQ� <RX KDYH
WR ZDLW XQWLO WKH XSORDG LV FRPSOHWH WR HGLW WKH SURJUDP�

$IWHU WKH SDUW SURJUDP KDV EHHQ XSORDGHG WR WKH 3&� WKH 3& GLVSOD\V
WKLV VFUHHQ�

6HOHFW ´<HVµ RU ´1R�µ

,I \RX VHOHFW� 7KHQ�

<HV WKH V\VWHP SURPSWV WKH SURJUDPPHU WKURXJK WKH XSORDG
SURFHGXUH DJDLQ

1R WKH 3& UHWXUQV WR 2'6 WKH PDLQ PHQX OLQH�

(1' 2) &+$37(5
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3XEOLFDWLRQ ��������� �� $SULO ����

5XQQLQJ D 3URJUDP

7KLV FKDSWHU GHVFULEHV KRZ WR WHVW D SDUW SURJUDP DQG H[HFXWH LW LQ
DXWRPDWLF PRGH� 0DMRU WRSLFV LQFOXGH�

7RSLF� 2Q SDJH�

6HOHFWLQJ VSHFLDO UXQQLQJ FRQGLWLRQ ����

6HOHFWLQJ D SURJUDP ����

'HVHOHFWLQJ D SDUW SURJUDP ����

3URJUDP VHDUFK ����

3URJUDP H[HFXWLRQ �����

3URJUDPPDEOH EORFN H[HFXWLRQ �����

-RJ UHWUDFW �����

%ORFN UHWUDFH �����

7KH IROORZLQJ VXEVHFWLRQV GHVFULEH VRPH RI WKH IXQFWLRQV DYDLODEOH
RQ WKH ��3& WKDW DIIHFW KRZ LW H[HFXWHV D SURJUDP� 7KH XVH RI WKHVH
´VSHFLDO UXQQLQJ FRQGLWLRQVµ LV RSWLRQDO� 7KH\ DUH DFWLYDWHG HLWKHU
WKURXJK WKH 07% SDQHO� WKURXJK SURJUDPPLQJ� RU VRPH FRPELQDWLRQ
RI WKH WZR�

%ORFN 'HOHWH

:KHQ SURJUDPPLQJ D VODVK ´�µ IROORZHG E\ D QXPHULF YDOXH �����
DQ\ZKHUH LQ D EORFN� ��3& VNLSV �GRHV QRW H[HFXWH� DOO UHPDLQLQJ
SURJUDPPHG FRPPDQGV LQ WKDW EORFN LI D RSWLRQDOO\ LQVWDOOHG VZLWFK
RQ WKH 07% SDQHO LV DFWLYDWHG� ,I WKH ´EORFN GHOHWH W\SHµ SDUDPHWHU
LQ $03 LV VHW WR ´GHOHWH ZKROH�µ WKHQ WKH HQWLUH EORFN LV GHOHWHG
UHJDUGOHVV RI WKH SRVLWLRQ RI WKH EORFN GHOHWH FKDUDFWHU� )RU GHWDLOV
RQ WKH EORFN GHOHWH IHDWXUH� UHIHU WR SDJH �����

7R DFWLYDWH WKH EORFN GHOHWH IHDWXUH� \RXU V\VWHP LQVWDOOHU PD\ KDYH
LQVWDOOHG D VZLWFK FRUUHVSRQGLQJ WR D EORFN GHOHWH QXPEHU �UHIHU WR
WKH GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU��

0LVFHOODQHRXV )XQFWLRQ /RFN

:KHQ WKH 0,6&(//$1(286 )81&7,21 /2&. LV PDGH DFWLYH�
��3& GLVSOD\V 0�� VHFRQG DX[LOLDU\ IXQFWLRQV �%�FRGHV�� 6�� DQG
7�FRGHV LQ WKH SDUW SURJUDP DQG DFWLYDWHV WKH FRUUHVSRQGLQJ 7RRO
:HDU 2IIVHW� H[FHSW IRU 0��� 0��� 0��� 0��� 0��� 0���

&KDSWHU 2YHUYLHZ

6HOHFWLQJ 6SHFLDO 5XQQLQJ
&RQGLWLRQV



���� 5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

7R DFWLYDWH WKH 0,6&(//$1(286 )81&7,21 /2&. IHDWXUH�
\RXU V\VWHP LQVWDOOHU PD\ KDYH LQVWDOOHG D VZLWFK FRUUHVSRQGLQJ WR
WKH 0,6&(//$1(286 )81&7,21 /2&. IHDWXUH �UHIHU WR
GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU��

6HTXHQFH 6WRS ^6(4 6723`

8VH WKLV IHDWXUH WR FDXVH DXWRPDWLF SURJUDP H[HFXWLRQ WR VWRS DIWHU D
VSHFLILHG EORFN� 7KLV EORFN LV GHWHUPLQHG E\ DVVLJQLQJ LWV VHTXHQFH
QXPEHU �1�ZRUG� DV WKH VHTXHQFH VWRS EORFN� 7KLV VHTXHQFH QXPEHU
PD\ EH HQWHUHG EHIRUH RU DIWHU SDUW SURJUDP H[HFXWLRQ EHJLQV� ,I WKLV
VHTXHQFH QXPEHU LV HQWHUHG DIWHU SURJUDP H[HFXWLRQ EHJLQV� LW PXVW
EH HQWHUHG EHIRUH ��3& H[HFXWHG WKDW EORFN� ,I LW LV QRW HQWHUHG
EHIRUH WKH EORFN LV H[HFXWHG� LW LV LJQRUHG DQG H[HFXWLRQ FRQWLQXHV DV
QRUPDO�

$XWRPDWLF H[HFXWLRQ VWRSV DIWHU WKH VHTXHQFH VWRS EORFN LV
FRPSOHWHG� ��3& LV SODFHG LQ F\FOH VWRS� 7R UHVXPH H[HFXWLRQ IURP
WKH FXUUHQW SRVLWLRQ LQ WKH SURJUDP� SUHVV WKH �&<&/( 67$57! EXWWRQ�

,PSRUWDQW� 2QFH \RX HQWHU D VHTXHQFH VWRS QXPEHU IRU D SURJUDP�
LW UHPDLQV DFWLYH IRU DOO SURJUDPV WKDW DUH H[HFXWHG XQWLO
LW LV UHSODFHG ZLWK D GLIIHUHQW VHTXHQFH VWRS QXPEHU� RU
SRZHU LV ORVW� 1RW HQWHULQJ D YDOXH IRU WKH VHTXHQFH
VWRS QXPEHU RU HQWHULQJ D YDOXH RI ]HUR UHVXOWV LQ WKH
VHTXHQFH VWRS IXQFWLRQ EHLQJ FDQFHOHG�

,I \RX FDOO D VXESURJUDP RU PDFUR WKDW DOVR FRQWDLQV D VHTXHQFH
QXPEHU WKDW FRUUHVSRQGV WR WKH VHTXHQFH VWRS QXPEHU� SURJUDP
H[HFXWLRQ VWRSV LQ WKH VXESURJUDP RU PDFUR DW WKH FRUUHVSRQGLQJ
VHTXHQFH QXPEHU�

7R HQWHU D VHTXHQFH QXPEHU WR VWRS H[HFXWLRQ�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\� $ SURJUDP PXVW DOUHDG\
KDYH EHHQ VHOHFWHG IRU DXWRPDWLF H[HFXWLRQ DV GHVFULEHG LQ
FKDSWHU ��

�VRIWNH\ OHYHO ��



����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^$&7,9( 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^6(4 6723` VRIWNH\�

�VRIWNH\ OHYHO ��

�� .H\ LQ WKH VHTXHQFH QXPEHU ZKHUH \RX ZDQW DXWRPDWLF RSHUDWLRQ
LQ WKH SDUW SURJUDP WR VWRS� WKHQ SUHVV WKH >(17(5@ NH\�

,PSRUWDQW� ��3& VWRSV DXWRPDWLF RSHUDWLRQ DIWHU LW FRPSOHWHV WKH
FRPPDQGV LQ WKH EORFN�

�� 3UHVV WKH �&<&/( 67$57! EXWWRQ WR FRQWLQXH H[HFXWLRQ RI WKH
SURJUDP IURP WKH SRLQW DW ZKLFK SURJUDP H[HFXWLRQ ZDV VWRSSHG�

6LQJOH %ORFN

,Q VLQJOH EORFN PRGH� ��3& H[HFXWHV WKH SDUW SURJUDP EORFN E\
EORFN� (DFK WLPH \RX SUHVV WKH �&<&/( 67$57! EXWWRQ� ��3&
H[HFXWHV RQH EORFN RI FRPPDQGV LQ WKH SDUW SURJUDP ZKHQ LQ VLQJOH
EORFN PRGH�



���� 5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
6LQJOH %ORFN

6,1*/(
%/2&.

&<&/(
67$57

:KHQ �&<&/( 67$57! LV SUHVVHG� RQH
EORFN RI FRPPDQGV LV H[HFXWHG

&XWWLQJ WRRO

:RUNSLHFH

7R DFWLYDWH WKH VLQJOH EORFN IXQFWLRQ� SUHVV WKH �6,1*/( %/2&.!

EXWWRQ� 7KH OLJKW LQVLGH WKH EXWWRQ OLJKWV XS ZKHQ DFWLYH�

,I \RX SUHVV WKH �6,1*/( %/2&.! EXWWRQ ZKLOH ��3& LV UXQQLQJ D SDUW
SURJUDP LQ WKH DXWRPDWLF RU 0', PRGH� ��3& DFWLYDWHV WKH VLQJOH
EORFN IXQFWLRQ DIWHU LW FRPSOHWHV WKH FRPPDQGV LQ WKH EORFN WKDW LV
FXUUHQWO\ EHLQJ H[HFXWHG�

7KH �6,1*/( %/2&.! EXWWRQ LV D WRJJOH VZLWFK� ,I \RX SUHVV LW DJDLQ
ZKLOH WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH IXQFWLRQ LV FDQFHOHG DQG
WKH OLJKW LQVLGH WKH EXWWRQ WXUQV RII� <RX FDQ H[HFXWH WKH UHPDLQLQJ
SURJUDP EORFNV QRUPDOO\ E\ SUHVVLQJ WKH �&<&/( 67$57! EXWWRQ�

%HIRUH VHOHFWLQJ D SDUW SURJUDP� \RX PXVW WHOO ��3& ZKHUH WKH SDUW
SURJUDP FXUUHQWO\ UHVLGHV� 7KH SURJUDP FDQ UHVLGH�

� LQ WKH FRQWURO·V 5$0 PHPRU\
� LQ WKH 3&·V KDUG GLVN

6HOHFWLQJ D 3DUW 3URJUDP
,QSXW 'HYLFH



����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

7R YLHZ WKH WKH SDUW SURJUDP LQSXW GHYLFH VRIWNH\�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^,1387 '(9,&(` VRIWNH\�

�VRIWNH\ OHYHO ��

%\ GHIDXOW� ^)520 0(025<` LV WKH ORFDWLRQ WKDW WKH SDUW SURJUDP
LV UHDG IURP� &OLFNLQJ RQ WKH ^)520 0(025<` VRIWNH\ UHWXUQV \RX
WR WKH SUHYLRXV OHYHO�

,PSRUWDQW� 7KH ��3& KDV WKUHH GLUHFWRULHV DYDLODEOH IRU
VWRUDJH DQG SDUW SURJUDP H[HFXWLRQ� PDLQ�
SURWHFWDEOH� DQG WKH 3&·V KDUG GULYH� 7R VHOHFW D
GLIIHUHQW ORFDWLRQ IRU SDUW SURJUDPV WR EH
H[HFXWHG IURP� XVH WKH ^&+$1*( ',5` VRIWNH\�
)RU PRUH LQIRUPDWLRQ DERXW WKH ^&+$1*( ',5`

VRIWNH\� UHIHU WR SDJH ������

7R DFWLYDWH D SDUW SURJUDP� LW PXVW EH VHOHFWHG DV GLVFXVVHG LQ WKH
IROORZLQJ VHFWLRQ�

7R VHOHFW D SURJUDP IRU DXWRPDWLF H[HFXWLRQ� IROORZ WKHVH VWHSV�

,PSRUWDQW� &RQVLGHU WKH IROORZLQJ ZKHQ VHOHFWLQJ D SURJUDP�

� ��3& FDQQRW VHOHFW D SURJUDP IRU H[HFXWLRQ LI WKDW SURJUDP ILOH LV
VWLOO RSHQ IRU HGLWLQJ� 5HIHU WR FKDSWHU � WR OHDUQ KRZ WR H[LW WKH
HGLW PRGH�

� <RXU V\VWHP LQVWDOOHU PD\ KDYH ZULWWHQ ORJLF WR DOORZ VRPH RWKHU
PHWKRG RI SDUW SURJUDP VHOHFWLRQ� 5HIHU WR WKH GRFXPHQWDWLRQ
SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU DGGLWLRQDO LQIRUPDWLRQ�

6HOHFWLQJ D 3DUW 3URJUDP



���� 5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

� %HIRUH VHOHFWLQJ D SDUW SURJUDP WR DFWLYDWH� WKH LQSXW GHYLFH PXVW
KDYH EHHQ SUHYLRXVO\ VHOHFWHG DV GHVFULEHG RQ SDJH ����� 7KH
GHIDXOW FRQGLWLRQ VHOHFWV WKH SDUW SURJUDP RXW RI FRQWURO PHPRU\�

� ,I D SURJUDP ZDV SUHYLRXVO\ DFWLYDWHG DQG QRW GHDFWLYDWHG� ��3&
FDQQRW VHOHFW D GLIIHUHQW SDUW SURJUDP� ,I \RX ZDQW D GLIIHUHQW
SDUW SURJUDP� \RX PXVW ILUVW GHDFWLYDWH WKH DFWLYH SURJUDP DV
GHVFULEHG RQ SDJH ����� <RX FDQ XVH D GLIIHUHQW PHWKRG WR VHOHFW
D SURJUDP� LW LV GHVFULEHG LQ WKLV FKDSWHU�

7R VHOHFW D SURJUDP IRU DXWRPDWLF H[HFXWLRQ�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

)LJXUH ���
3DUW 3URJUDP 'LUHFWRU\

7KLV VFUHHQ DSSHDUV�

,PSRUWDQW� 7KLV VFUHHQ VKRZV SURJUDP 1,1(3& DV DFWLYH DQG
EHLQJ HGLWHG� 0DNH VXUH QR SDUW SURJUDP LV FXUUHQWO\
DOUHDG\ DFWLYH� ,I D SDUW SURJUDP LV FXUUHQWO\ DFWLYH�
��3& FDQQRW VHOHFW D GLIIHUHQW SDUW SURJUDP XQWLO WKH
FXUUHQWO\ DFWLYH RQH LV GHDFWLYDWHG� 5HIHU WR SDJH ����
WR OHDUQ KRZ WR GHDFWLYDWH D SDUW SURJUDP�



����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

,I D SURJUDP LV� 7KLV DSSHDUV WR WKH ULJKW
RI D SURJUDP QDPH�

DFWLYH $

EHLQJ HGLWHG (

�� .H\ LQ WKH QDPH RI WKH SDUW SURJUDP WR DFWLYDWH� ,I WKH SURJUDP LV
EHLQJ VHOHFWHG IURP FRQWURO PHPRU\� WKH Â RU Ä FXUVRU NH\V PD\
EH XVHG WR VHOHFW WKH SURJUDP WR DFWLYDWH IURP WKH GLUHFWRU\
VFUHHQ�

�� 3UHVV WKH ^$&7,9( 35*5$0` VRIWNH\ WR DFWLYDWH WKH VHOHFWHG
SURJUDP� ��3& GLVSOD\V WKH SDUW SURJUDP QDPH� IROORZHG E\ WKH
ILUVW IHZ EORFNV RI WKH VHOHFWHG SURJUDP�

,PSRUWDQW� 1RWH WKDW WKH IROORZLQJ VRIWNH\ OHYHO � LQGLFDWHV
WKDW WKH FRQWURO LV XVLQJ FRQWURO PHPRU\ DV DQ
LQSXW GHYLFH�

�VRIWNH\ OHYHO ��

,PSRUWDQW� %HIRUH \RX FDQ H[HFXWH WKH SURJUDP� \RX PXVW SODFH
��3& LQ DXWRPDWLF PRGH�

7R VHOHFW D GLIIHUHQW SDUW SURJUDP IRU DXWRPDWLF H[HFXWLRQ� \RX PXVW
GHDFWLYDWH WKH SDUW SURJUDP WKDW LV FXUUHQWO\ DFWLYH� )ROORZ WKHVH
VWHSV�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\� ��3& GLVSOD\V WKH SURJUDP
GLUHFWRU\ VFUHHQ�

�VRIWNH\ OHYHO ��

,PSRUWDQW� ,I D SURJUDP LV DFWLYH� DQ ´$µ DSSHDUV WR WKH ULJKW RI WKH
SURJUDP QDPH� ,I D SURJUDP LV EHLQJ HGLWHG� DQ ´(µ
DSSHDUV WR WKH ULJKW RI WKH SURJUDP QDPH� 7KH VFUHHQ
RQ SDJH ���� VKRZV SURJUDP 1,1(3& DV DFWLYH DQG
EHLQJ HGLWHG�

'HVHOHFWLQJ D 3DUW
3URJUDP



���� 5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^$&7,9( 35*5$0` VRIWNH\� ��3& GLVSOD\V WKH ILUVW IHZ
EORFNV RI WKH FXUUHQWO\ DFWLYH SURJUDP�

�VRIWNH\ OHYHO ��

�� ,I WKH SURJUDP VHOHFWHG LV QRW WKH DFWLYH SURJUDP \RX ZDQWHG�
SUHVV WKH ^'(&�$&7 35*5$0` VRIWNH\� ��3& GHDFWLYDWHV WKH SDUW
SURJUDP DQG UHWXUQ WR WKH GLUHFWRU\ VFUHHQ�

�VRIWNH\ OHYHO ��

8VH WKH 3URJUDP 6HDUFK IHDWXUH WR EHJLQ SURJUDP H[HFXWLRQ IURP
VRPH EORFN RWKHU WKDQ WKH EHJLQQLQJ RI WKH SURJUDP� 7KLV IHDWXUH
UHTXLUHV WKH RSHUDWRU WR HVWDEOLVK WKH QHFHVVDU\ *�� 0�� 6�� )�� DQG
7�ZRUGV� ZRUN FRRUGLQDWH RIIVHWV� HWF� WKDW VKRXOG EH DFWLYH IRU WKDW
EORFN·V H[HFXWLRQ�

��3& FDQ VWDUW D SURJUDP DW D FKRVHQ EORFN DQG HVWDEOLVKLQJ DQ\
SUHYLRXV *�� 0�� 6�� )�� DQG 7�ZRUGV� ZRUN FRRUGLQDWH RIIVHWV� HWF�
WKDW ZHUH HVWDEOLVKHG LQ SUHYLRXV EORFNV XVLQJ WKH VHDUFK ZLWK
PHPRU\ IHDWXUH� )RU GHWDLOV� UHIHU WR SDJH ������

7KH SURJUDP VHDUFK IHDWXUH LV QRW HIIHFWLYH IRU VXESURJUDPV DQG
SDUDPDFURV� RQO\ EORFNV WKDW DUH LQ WKH PDLQ SURJUDP FDQ EH
VHDUFKHG�

7R SHUIRUP D SURJUDP VHDUFK RSHUDWLRQ�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\� 7KH SURJUDP WR VHDUFK PXVW
KDYH EHHQ SUHYLRXVO\ VHOHFWHG IRU DXWRPDWLF H[HFXWLRQ DV
GHVFULEHG LQ SDJH �����

�VRIWNH\ OHYHO ��

3URJUDP 6HDUFK
^6($5&+`



����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^$&7,9( 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^6($5&+` VRIWNH\�

�VRIWNH\ OHYHO ��

�� &KRRVH IURP WKH VL[ VHDUFK RSWLRQV�

,I \RX DUH VHDUFKLQJ IRU� 3UHVV WKLV VRIWNH\�

D VHTXHQFH QXPEHU ^1 6($5&+`

DQ 2�ZRUG ^2 6($5&+`

WKH HQG RI HDFK EORFN ^(2% 6($5&+`

WKH SURJUDP RQH OLQH DW D WLPH ^6/(:`

D VSHFLILF FKDUDFWHU VWULQJ ^675,1* 6($5&+`

�� :KHQ \RX XVH WKH 6/(: RU WKH (2% VHDUFK RSWLRQV�

,I \RX ZDQW WR� 3UHVV WKLV VRIWNH\�

PRYH WR WKH QH[W RU SUHYLRXV EORFNV LQ WKH
SURJUDP

^)25:5'` RU
^5(956(`

UHWXUQ WR WKH WRS RI WKH SURJUDP �WKH
EHJLQQLQJ RI WKH ILUVW EORFN

^723 2) 35*5$0`

H[LW� ZKHQ WKH GHVLUHG EORFN LV IRXQG ^(;,7`

,PSRUWDQW� :KHQ SHUIRUPLQJ DQ (2% VHDUFK� WKH VHDUFK LV
H[HFXWHG IURP WKH EHJLQQLQJ RI WKH SDUW SURJUDP� 127
IURP WKH SRLQW RI GLVSOD\�

:KHQ \RX XVH WKH 1 VHDUFK� 2 VHDUFK� RU 675,1* VHDUFK
IHDWXUHV� ILUVW NH\ LQ WKH GHVLUHG 1 QXPEHU� 2 QXPEHU� RU
FKDUDFWHU VWULQJ \RX ZDQW WR VHDUFK IRU� $IWHU LW KDV EHHQ NH\HG
LQ�

,I \RX ZDQW WR� 3UHVV WKLV VRIWNH\�

VWDUW WKH VHDUFK >(17(5@

VHDUFK IRU WKH HQWHUHG YDOXH LQ WKH IRUZDUG RU
UHYHUVH GLUHFWLRQ

^)25:5'` RU ^5(956(`
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3XEOLFDWLRQ ��������� �� $SULO ����

UHWXUQ WR WKH WRS RI WKH SURJUDP �WKH
EHJLQQLQJ RI WKH ILUVW EORFN�

^723 2) 35*5$0`

H[LW ZKHQ WKH GHVLUHG EORFN LV IRXQG� ^(;,7`

,I QR QXPEHU LV NH\HG LQ IRU DQ 1 RU 2 VHDUFK� ��3& VLPSO\
VHDUFKHV IRU WKH QH[W 1� RU 2�ZRUG LQ WKH SURJUDP�

,PSRUWDQW� ,I SHUIRUPLQJ D 675,1* VHDUFK� SURJUDP H[HFXWLRQ
EHJLQV DW WKH EHJLQQLQJ RI WKH EORFN WKDW FRQWDLQV WKH
GHVLUHG FKDUDFWHU VWULQJ� 7KLV LV QRW QHFHVVDULO\ WKH
ORFDWLRQ RI WKH VWULQJ LQ WKH SURJUDP EORFN�

�
$77(17,21� ,W PD\ EH QHFHVVDU\ WR SRVLWLRQ WKH
FXWWLQJ WRRO DW D ORFDWLRQ WKDW DOORZV WKLV EORFN WR
H[HFXWH ZLWKRXW GDPDJLQJ WKH ZRUNSLHFH RU FXWWLQJ
WRRO� 7KLV FDQ EH GRQH WKURXJK D PDQXDO RSHUDWLRQ RU
WKURXJK 0',�

8VH WKH 0LG�6WDUW 3URJUDP IHDWXUH WR EHJLQ SURJUDP H[HFXWLRQ IURP
VRPH EORFN RWKHU WKDQ WKH ILUVW EORFN RI WKH SURJUDP� 7KLV IHDWXUH
ZLOO VFDQ WKH SURJUDP DV LW VHDUFKHV DQG IURP ZLWKLQ WKH VHDUFK DUHD�

� VHQG WR ORJLF WKH ODVW SURJUDPPHG PRGDO *��FRGHV IURP HDFK
PRGDO JURXS�

� VHQG WR ORJLF WKH ODVW SURJUDPPHG PRGDO 0��FRGHV IURP HDFK
PRGDO JURXS DQG VHW LWV DVVRFLDWHG ORJLF VWUREH �QRQPRGDO FRGHV
LQFOXGLQJ XVHU��GHILQHG 0��FRGHV DUH QRW VHQW WR ORJLF��

� VHQG WR ORJLF WKH ODVW SURJUDPPHG 7��FRGH DQG VHW LWV DVVRFLDWHG
ORJLF VWUREH

� VHQG WR ORJLF WKH ODVW SURJUDPPHG DX[LOLDU\ IXQFWLRQ FRGH
�%��ZRUG� DQG VHW LWV DVVRFLDWHG ORJLF VWUREH

� VHQG WR ORJLF WKH ODVW SURJUDPPHG VSLQGOH FRPPDQGHG VSHHG DQG
VHW LWV DVVRFLDWHG ORJLF VWUREH

� UHVROYH SDUDPDFUR HTXDWLRQV DQG DVVLJQ SDUDPDFUR YDULDEOH
YDOXHV
,PSRUWDQW� 1RWH RQ GXDO SURFHVV V\VWHPV �QRW DYDLODEOH LQ

UHOHDVH � RI ��3&�� VKDUHG SDUDPDFUR YDULDEOHV
FDQ EH GLIIHUHQW WKDQ H[SHFWHG GHSHQGLQJ RQ WKH
VWDWH RI WKH SDUW SURJUDP LQ WKH RWKHU SURFHVV�
(TXDWLRQV WKDW XVH ORJLF SDUDPDFUR YDULDEOHV
PD\ DOVR HYDOXDWH GLIIHUHQWO\ VLQFH QR
SDUDPDFUR LQWHUDFWLRQ ZLWK ORJLF RFFXUV GXULQJ D
VHDUFK RSHUDWLRQ�

� HVWDEOLVKHV DQ\ ZRUN FRRUGLQDWH V\VWHP� LQFOXGLQJ DOO RIIVHWV DQG
URWDWLRQV WR WKH ZRUN FRRUGLQDWH V\VWHP�

6HDUFK ZLWK 5HFDOO
^0,' 67 352*5$0`
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3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� ,QFUHPHQWDO PRYHV WKDW RFFXU GXULQJ D SURJUDP VHDUFK
ZLWK UHFDOO RSHUDWLRQ� DUH DOZD\V UHIHUHQFHG IURP WKH
ODVW NQRZQ DEVROXWH SRVLWLRQ LQ WKH SDUW SURJUDP� ,I QR
DEVROXWH SRVLWLRQ LV VSHFLILHG LQ WKH VHDUFKHG SDUW
SURJUDP EORFNV� ��3& ZLOO XVH WKH FXUUHQW D[LV SRVLWLRQ
DV WKH VWDUW SRLQW IRU LQFUHPHQWDO PRYHV�

:KHQ D VHDUFK ZLWK UHFDOO LV SHUIRUPHG� ��3& ILQGV D FKDUDFWHU VWULQJ
RU VHTXHQFH QXPEHU LQ D VSHFLILF EORFN IRU H[HFXWLRQ WR EHJLQ IURP�
1RWH WKDW H[HFXWLRQ DOZD\V EHJLQV IURP WKH EHJLQQLQJ RI WKH EORFN�
UHJDUGOHVV RI WKH ORFDWLRQ LQ WKH EORFN RI WKH VHDUFKHG VWULQJ RU
VHTXHQFH QXPEHU� 7KLV VHDUFKHG EORFN PXVW EH D EORFN WKDW ZRXOG
QRUPDOO\ EH H[HFXWHG GXULQJ WKH IXOO SURJUDPV H[HFXWLRQ �D EORFN
WKDW ZRXOG EH VNLSSHG E\ VRPH PHDQV VXFK DV D MXPS� HWF�� FDQQRW EH
VHDUFKHG IRU��

7KH SURJUDP VHDUFK ZLWK UHFDOO IHDWXUH PD\ EH XVHG WR VHDUFK LQWR
DQ\ VXESURJUDPV RU SDUDPDFURV WKDW PD\ EH FRQWDLQHG LQ WKH PDLQ
SURJUDP� 7KLV LV SURYLGHG RI FRXUVH� WKDW WKH VHDUFKHG EORFN LV LQ WKH
SDWK RI QRUPDO SURJUDP H[HFXWLRQ�

,PSRUWDQW� 7KH VHDUFK ZLWK UHFDOO IHDWXUH ZLOO QRW�

� VHQG ORJLF QRQPRGDO 0��FRGHV LQFOXGLQJ XVHU��GHILQHG JURXSV � ��
�� JURXS �� JURXS �� DQG JURXS � 0��FRGHV�

� UHDG IURP RU ZULWH SDUDPDFUR YDULDEOHV WR ORJLF
,PSRUWDQW� 7KLV IHDWXUH ZLOO QRW VHDUFK LQWR DQ\ F\FOH WKDW FDOOV D

VHW RI SURILOH EORFNV �W\SLFDOO\ VSHFLILHG ZLWK WKH 3�� DQG
4��ZRUG LQ WKH F\FOH�� 5HIHU WR WKH GHVFULSWLRQ RI \RXU
F\FOH IRU GHWDLOV RQ SURILOH EORFNV�

� VHQG WR ORJLF JHDU FKDQJH UHTXHVWV EDVHG RQ VSLQGOH VSHHG
7R SHUIRUP D SURJUDP VHDUFK ZLWK UHFDOO� IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��



����� 5XQQLQJ D 3URJUDP
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�� 3UHVV WKH ^$&7,9( 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

0DNH VXUH WKDW WKH SURJUDP WR VHDUFK LV WKH FXUUHQWO\ DFWLYH
SURJUDP� ,I LW LV QRW� VHOHFW LW IRU DXWRPDWLF H[HFXWLRQ DV
GLVFXVVHG RQ SDJH �����

�� 3UHVV WKH ^0,' 67 35*5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 7R VHDUFK IRU D VHTXHQFH QXPEHU SUHVV WKH ^6(4 � 6($5&+`

VRIWNH\� 7R VHDUFK IRU D FKDUDFWHU VWULQJ SUHVV WKH
^675,1* 6($5&+` VRIWNH\�

�VRIWNH\ OHYHO ��

�� .H\ LQ WKH GHVLUHG FKDUDFWHU VWULQJ RU VHTXHQFH QXPEHU WR VHDUFK
IRU DQG SUHVV WKH >(17(5@ NH\� ��3& SXWV DQ # V\PERO WR WKH OHIW
RI WKH EORFN LPPHGLDWHO\ EHIRUH WKH EORFN WKDW DXWRPDWLF
H[HFXWLRQ EHJLQV IURP�

,I WKLV LV QRW WKH EORFN WR EHJLQ H[HFXWLRQ IURP SUHVV HLWKHU WKH�

^&217` VRIWNH\ WR FRQWLQXH WR VHDUFK IRU WKH HQWHUHG FKDUDFWHU
VWULQJ RU VHTXHQFH QXPEHU�

^723 2) 35*5$0` WR UHWXUQ WR WKH ILUVW EORFN LQ WKH SURJUDP�

^48,7` VRIWNH\ WR HQG HLWKHU WKH VHTXHQFH QXPEHU VHDUFK RU WKH
FKDUDFWHU VWULQJ VHDUFK RSHUDWLRQV�

�VRIWNH\ OHYHO ��



�����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

�
$77(17,21� :KHQ \RX H[LW D PLG�SURJUDP VWDUW
�VHDUFK ZLWK PHPRU\�� 0� DQG 6�FRGHV DUH VHQW WR
ORJLF� ,I� GXULQJ QRUPDO H[HFXWLRQ� WKDW SURJUDP
DFWLYDWHG D VSLQGOH� PLG�SURJUDP VWDUW PD\ DOVR VWDUW LW�
7R SUHYHQW WKLV� \RXU V\VWHP LQVWDOOHU FDQ XVH WKH
%5B%/.67$7 IODJ � ZKLFK LQGLFDWHV ��3& LV LQ
PLG�SURJUDP VWDUW�

�� 3UHVV WKH ^(;,7` RU WKH ^(;,7 	 029(` VRIWNH\ RQFH WKH SURJUDP
LV DW WKH GHVLUHG ORFDWLRQ�

^(;,7` � 8VH WKLV VRIWNH\ LI WKH WRRO LV DW WKH H[DFW ORFDWLRQ IRU
H[HFXWLRQ RI WKH VHDUFKHG SURJUDP EORFN� :KLOH ��3& VHDUFKHV
IRU \RXU VWDUWLQJ EORFN LW SHUIRUPV FDOFXODWLRQV WR GHWHUPLQH ZKDW
WKH DEVROXWH SRVLWLRQ RI WKH D[HV VKRXOG EH EHIRUH \RXU VHOHFWHG
EORFN LV H[HFXWHG� ,I WKH FXWWLQJ WRRO LV QRW DW WKLV SRVLWLRQ ZKHQ
\RX SUHVV WKH ^(;,7` VRIWNH\� ��3& DERUWV WKH PLG�VWDUW RSHUDWLRQ�
:KHQ WKLV RFFXUV ��3& GLVSOD\V WKH PHVVDJH ´$;,6 326,7,21
,1&255(&7µ�

^(;,7 	 029(` � 8VH WKLV VRIWNH\ LI WKH WRRO LV QRW DW WKH H[DFW
ORFDWLRQ IRU H[HFXWLRQ RI WKH VHDUFKHG EORFN� %H DZDUH WKDW WKH
DEVROXWH SRVLWLRQ RI WKH D[HV QHFHVVDU\ DW WKH VWDUW RI WKH VHDUFKHG
EORFN LV GHSHQGDQW RQ WKH SUHYLRXV EORFNV� 7KHUH FDQ EH RIIVHWV
DFWLYDWHG RU LQFUHPHQWDO PRYHV WKDW FDQ PDNH LW GLIILFXOW IRU \RX
WR GHWHUPLQH WKH H[DFW DEVROXWH VWDUWLQJ SRLQW IRU WKH D[HV� ��3&
JHQHUDWHV D PRWLRQ EORFN WR SODFH WKH WRRO DW WKH SRVLWLRQ
QHFHVVDU\ WR JHQHUDWH WKH LQWHQGHG FRQWRXU ZKHQ WKH VHDUFKHG
EORFN LV H[HFXWHG� 7KH EORFN JHQHUDWHG LV DOZD\V D OLQHDU PRYH
ZLWK D IHHGUDWH EDVHG RQ WKH ODVW PRWLRQ EORFN SULRU WR WKH
VHDUFKHG EORFN� ,I WKH ODVW PRWLRQ EORFN ZDV D FXWWLQJ PRYH ZLWK
D IHHGUDWH� WKHQ WKH JHQHUDWHG EORFN ZLOO EH D OLQHDU PRYH DW WKDW
FXWWLQJ IHHGUDWH� ,I WKH ODVW PRWLRQ EORFN ZDV D UDSLG PRYH� WKDW
WKH JHQHUDWHG EORFN ZLOO EH D OLQHDU PRYH DW WKH UDSLG IHHGUDWH�

�
$77(17,21� ,W LV WKH UHVSRQVLELOLW\ RI WKH V\VWHP
LQVWDOOHU·V ORJLF DSSOLFDWLRQ WR PDNH VXUH SURSHU
DFWLYDWLRQ RI DOO QHFHVVDU\ PDFKLQH IXQFWLRQV KDV
RFFXUUHG EHIRUH DOORZLQJ D VHDUFK ZLWK UHFDOO RSHUDWLRQ
WR FRQWLQXH� <RX VKRXOG YHULI\ WKDW DOO PDFKLQH
IXQFWLRQV DUH LQ WKH FRUUHFW VWDWH EHIRUH SUHVVLQJ
�&<&/( 67$57!�

$ PHVVDJH LV JHQHUDWHG WHOOLQJ WKH RSHUDWRU WR FKHFN WKDW DOO
JHQHUDWHG PRGDO FRGHV DUH FRUUHFW� 7KLV PHVVDJH UHDGV ´:$51,1*
� 9(5,)< 02'$/ &2'(6µ� 7KHVH PRGDO FRGHV VKRXOG EH
FKHFNHG RQ WKH *� RU 0�FRGH VWDWXV VFUHHQ�
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��3& EHJLQV SURJUDP H[HFXWLRQ IURP WKH VHOHFWHG EORFN ZKHQ \RX
SUHVV WKH �&<&/( 67$57! EXWWRQ� ,I \RX KDYH SUHVVHG WKH
^(;,7 	 029(` EXWWRQ ��3& ILUVW H[HFXWHV WKH JHQHUDWHG EORFN WR
SODFH WKH WRRO DW WKH SURSHU ORFDWLRQ� ,I \RX GR QRW ZDQW ��3& WR
H[HFXWH WKLV JHQHUDWHG EORFN \RX FDQ SHUIRUP D EORFN UHVHW WR DERUW
WKH JHQHUDWHG EORFN�

3URJUDP LQWHUUXSWV WKDW DUH HQDEOHG LQ EORFNV SULRU WR WKH VHDUFKHG
EORFN �0��/BB3BB�� DUH DFWLYH DQG DYDLODEOH IRU H[HFXWLRQ RQFH WKH
DFWLYH SURJUDP EHJLQV H[HFXWLRQ� ,QWHUUXSWV FDQ QRW EH H[HFXWHG
ZKLOH WKH PLG�SURJUDP VHDUFK RSHUDWLRQ LV WDNLQJ SODFH�

$IWHU D SURJUDP LV ZULWWHQ RU ORDGHG LQWR ��3&� LW VKRXOG EH
WKRURXJKO\ WHVWHG EHIRUH D SDUW LV PRXQWHG DQG PDFKLQHG� ��3&
RIIHUV WKUHH GLVWLQFW WHVWLQJ PRGHV LQ DGGLWLRQ WR IXOO\ DXWRPDWLF
RSHUDWLRQ�

7KHVH PRGHV DUH EULHIO\ GHVFULEHG EHORZ LQ WKH RUGHU LQ ZKLFK WKH\
ZRXOG QRUPDOO\ EH LPSOHPHQWHG�

� 4XLFN&KHFNÉ �UHIHU WR SDJH ������ ³ 7KLV PRGH LV D EDVLF
V\QWD[ FKHFNHU IRU D SDUW SURJUDP� ,W FKHFNV WKDW SURSHU IRUPDW
DQG V\QWD[ KDV EHHQ IROORZHG� 1R DFWXDO D[LV PRWLRQ LV
SURGXFHG GXULQJ 4XLFN&KHFN� KRZHYHU� RIIVHWV DQG FRRUGLQDWH
V\VWHP VKLIWV DUH SHUIRUPHG�

� $[LV ,QKLELW �UHIHU WR SDJH ������ ���� 7KH D[LV LQKLELW PRGH DOORZV
WKH H[HFXWLRQ RI D SURJUDP WR WDNH SODFH ZLWKRXW PRYLQJ D
VHOHFWHG D[LV RU D[HV� 3URJUDPPHG IHHGUDWHV DUH DFWLYH DQG WKH
SURJUDP H[HFXWHV LQ DSSUR[LPDWHO\ WKH VDPH WLPH DV QRUPDO
SURJUDP H[HFXWLRQ� $[LV PRWLRQ LV VLPXODWHG IRU DQ\ RI WKH
QRQ�PRYLQJ D[HV E\ DOO RI WKH SRVLWLRQ GLVSOD\V FKDQJLQJ DW WKH
SURJUDPPHG IHHGUDWH�

� 'U\ 5XQ �UHIHU WR SDJH ������ ���� 'U\ UXQ VLPSO\ UHSODFHV DOO
)�ZRUG IHHGUDWHV LQ D SURJUDP ZLWK D VSHFLDO IHHGUDWH GHWHUPLQHG
E\ WKH V\VWHP LQVWDOOHU LQ $03�

� 3DUW 3URGXFWLRQ�$XWRPDWLF �UHIHU WR SDJH ������ ���� ,Q DXWRPDWLF
PRGH DOO RI WKH D[HV DUH DFWLYH DQG DOO RI WKH SURJUDPPHG
IHHGUDWHV DUH LQ HIIHFW�

$OO RI WKHVH PRGHV RI H[HFXWLRQ EHJLQ SURJUDP H[HFXWLRQ ZKHQ \RX
SUHVV WKH �&<&/( 67$57! EXWWRQ�

:KHQ \RX VHH WKLV WR
WKH OHIW RI WKH EORFN�

��3&�

 LV H[HFXWLQJ D SDUW SURJUDP EORFN�

# KDV FRPSOHWHG WKH H[HFXWLRQ RI D EORFN� 7KH # V\PERO LV
XVXDOO\ RQO\ VHHQ LQ VLQJOH EORFN PRGH RU LQ FDVHV ZKHUH LW LV
QHFHVVDU\ WR LQGLFDWH ZKDW EORFN DXWRPDWLF H[HFXWLRQ EHJLQV
DIWHU�

%DVLF 3URJUDP ([HFXWLRQ
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<RX FDQ LQWHUUXSW $[LV ,QKLELW� 'U\ 5XQ� DQG $XWRPDWLF RSHUDWLRQ E\
XVLQJ DQ\ RI WKH RSHUDWLRQV OLVWHG EHORZ� ([HFXWLRQ FDQ EH UHVXPHG
DW WKH LQWHUUXSWHG ORFDWLRQ E\ SUHVVLQJ WKH �&<&/( 67$57! EXWWRQ�

��� 3UHVVLQJ �&<&/( 6723!

:KHQ \RX SUHVV WKH �&<&/( 6723! EXWWRQ� PRWLRQ RI WKH FXWWLQJ WRRO
GHFHOHUDWHV DQG VWRSV� DQG ��3& VWRSV DXWRPDWLF RSHUDWLRQ� ,I \RX
SUHVV WKH �&<&/( 6723! EXWWRQ GXULQJ D GZHOO� WKH GZHOO LV
LQWHUUXSWHG DQG DQ\ UHPDLQLQJ WLPH�UHYROXWLRQV IRU WKH GZHOO DUH
VWRUHG IRU ODWHU H[HFXWLRQ�

��� ([HFXWLRQ RI DQ 0�� RU 0�� LQ D 3DUW 3URJUDP

([HFXWLRQ RI� 'HVFULSWLRQ�

0�� ��3& VWRSV DXWRPDWLF RSHUDWLRQ DIWHU LW H[HFXWHV WKH UHPDLQLQJ
FRPPDQGV LQ WKH 0�� EORFN�

0�� LI WKH 237,21$/ 6723 FRQGLWLRQ LV VHW WR 21� ��3& VWRSV
DXWRPDWLF RSHUDWLRQ DIWHU LW H[HFXWHV WKH UHPDLQLQJ FRPPDQGV LQ
WKH 0�� EORFN� ,I WKH 237,21$/ 6723 FRQGLWLRQ LV VHW WR 2))�
WKH 0�� LV LJQRUHG DQG ��3& FRQWLQXHV H[HFXWLQJ WKH SDUW SURJUDP
DV QRUPDO� 7KH RSWLRQDO VWRS FRQGLWLRQ PD\ EH WXUQHG RII RU RQ
XVLQJ D VZLWFK LQVWDOOHG E\ \RXU V\VWHP LQVWDOOHU�

��� (QWHULQJ D 6HTXHQFH 6WRS 1XPEHU

7R LQWHUUXSW H[HFXWLRQ DW D VSHFLILF EORFN LQ WKH SDUW SURJUDP� XVH WKH
VHTXHQFH VWRS IHDWXUH GHVFULEHG RQ SDJH ����� ��3& VWRSV DXWRPDWLF
RSHUDWLRQ DIWHU LW FRPSOHWHV WKH FRPPDQGV LQ WKH GHVLJQDWHG EORFN�

��� )HHGKROG 6WDWXV

<RXU V\VWHP LQVWDOOHU PD\ KDYH ZULWWHQ ORJLF WR DOORZ WKH DFWLYDWLRQ
RI D IHHGKROG VWDWH WKURXJK WKH XVH RI D EXWWRQ RU VZLWFK� :KHQ
DFWLYDWHG ��3& GHFHOHUDWHV DOO PRYLQJ D[HV WR D IHHGUDWH RI ]HUR XQWLO
WKH IHHGKROG VWDWH LV GHDFWLYDWHG� )RU GHWDLOV RQ XVLQJ IHHGKROG� UHIHU
WR GRFXPHQWDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�

4XLFN&KHFN

4XLFN&KHFN LV D EDVLF V\QWD[ FKHFNHU IRU D SDUW SURJUDP� ,W FKHFNV
WKDW SURSHU IRUPDW DQG V\QWD[ KDYH EHHQ IROORZHG GXULQJ
SURJUDPPLQJ� 1R DFWXDO D[LV PRWLRQ LV SURGXFHG LQ 4XLFN&KHFN
PRGH�

7R XVH WKH 4XLFN&KHFN IHDWXUH� IROORZ WKHVH VWHSV�

�� 6HOHFW D SURJUDP WR FKHFN DV GHVFULEHG RQ SDJH ���� DQG UHWXUQ
WR VRIWNH\ OHYHO ��
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�� 3UHVV WKH ^35*5$0 &+(&.` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^48,&. &+(&.` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^6<17$; 21/<` VRIWNH\�

�VRIWNH\ OHYHO ��

:KHQ \RX SUHVV WKH ^6<17$; 21/<` VRIWNH\� LW DSSHDUV LQ UHYHUVH
YLGHR�

�� 3UHVV WKH �&<&/( 67$57! EXWWRQ�

:KHQ \RX SUHVV WKH �&<&/( 67$57! EXWWRQ� WKH SURJUDP EORFNV
DUH H[HFXWHG�

,I D SURJUDP EORFN FRQWDLQV DQ HUURU� WKH SURJUDP FKHFN VWRSV DQG
��3& GLVSOD\V WKH PHVVDJH ´(5525 )281'�µ

7R FRQWLQXH FKHFNLQJ WKH UHPDLQLQJ SURJUDP EORFNV� SUHVV WKH
�&<&/( 67$57! EXWWRQ DJDLQ� ,I QR PRUH HUURUV DUH IRXQG� ��3&
GLVSOD\V WKH PHVVDJH ´&203/(7(' :,7+ (5525�6�µ DQG WKH
SDUW SURJUDP LV DXWRPDWLFDOO\ GHDFWLYDWHG WR DOORZ HGLWLQJ�

,I ��3& ILQGV QR HUURUV GXULQJ 4XLFN&KHFN WKH SURJUDP VFUHHQ
GLVSOD\V WKH PHVVDJH ´&203/(7(' :,7+ 12 (55256µ� ��3&
WKHQ DXWRPDWLFDOO\ UHVHWV WKH SURJUDP WR WKH ILUVW EORFN�

7R GLVDEOH 4XLFN&KHFN� SUHVV WKH ^6723 &+(&.` VRIWNH\�

�
$77(17,21� 1RWH WKDW ZKHQ D SURJUDP LV UXQ
GXULQJ TXLFN FKHFN PRGH� ��3& SHUIRUPV DOO FRRUGLQDWH
V\VWHP RIIVHW RSHUDWLRQV� 7KLV PHDQV WKDW FKDQJHV WR
WKH FRRUGLQDWH V\VWHPV RU FRRUGLQDWH RIIVHW WDEOHV DUH
PDGH �*�� EORFNV� FKDQJHV WR *�� DQG *�� RIIVHWV�
DQG FKDQJHV WR WKH DFWLYH ZRUN FRRUGLQDWH V\VWHPV
*���*������ $OO RI WKHVH FKDQJHV DUH GLVFDUGHG DW DQ\
WHUPLQDWLRQ RI 4XLFN&KHFN� 7KH SUH�4XLFN&KHFN
YDOXHV DUH UHVWRUHG ZKHQ WKH ^6WRS &KHFN` VRIWNH\ LV
SUHVVHG� 1RWH WKDW SURJUDP FKDQJHV WR WKH DFWLYH RIIVHW
RU WRRO RIIVHW WDEOHV DUH QRW PDGH LQ 4XLFN&KHFN PRGH�



�����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV ,QKLELW 0RGH

:KHQ \RX DFWLYDWH $;,6 ,1+,%,7� ��3& FDQ H[HFXWH D SDUW SURJUDP
ZLWKRXW PRYLQJ VSHFLILHG D[HV� ��3& VLPXODWHV D[LV PRWLRQ E\
XSGDWLQJ WKH D[LV ORFDWLRQ DQG IHHGUDWH GLVSOD\V� XVLQJ WKH
FRPPDQGHG IHHGUDWHV� DFFHOHUDWLRQ� DQG GHFHOHUDWLRQ�

7KH SURJUDP LV H[HFXWHG LQ DSSUR[LPDWHO\ WKH VDPH DPRXQW RI WLPH
DV LW ZRXOG EH LQ DXWRPDWLF PRGH� HYHQ WKRXJK VRPH RU DOO D[HV PD\
QRW PRYH� <RX FDQ XVH WKH D[LV LQKLELW IHDWXUH LQ FRQMXQFWLRQ ZLWK
'U\ 5XQ�

�
$77(17,21� :KHQ WHVWLQJ D SURJUDP XVLQJ $[LV
,QKLELW ��3& VWLOO UHFRJQL]HV DQG H[HFXWHV 0�� %�� 6��
DQG 7�FRGHV� 7R LJQRUH 0�� %�� 6�� DQG 7�FRGHV�
H[HFXWH $[LV LQKLELW LQ FRQMXQFWLRQ ZLWK PLVFHOODQHRXV
IXQFWLRQ ORFN� 5HIHU WR SDJH �����

<RX FDQ DFWLYDWH $;,6 ,1+,%,7 WR LQKLELW PRWLRQ RI DQ\ RU DOO RI
WKH D[HV GHSHQGLQJ RQ WKH FRQILJXUDWLRQ GHWHUPLQHG E\ \RXU V\VWHP
LQVWDOOHU� 7KLV LQFOXGHV MRJJLQJ PRYHV� :KHQ D[LV PRWLRQ KDV EHHQ
LQKLELWHG IRU D VLQJOH D[LV� WKH UHPDLQLQJ D[HV VWLOO H[HFXWH QRUPDOO\
DQG WKH D[LV ORFDWLRQ GLVSOD\ LV XSGDWHG DV LI D[LV PRWLRQ ZHUH
RFFXUULQJ RQ DOO D[HV�

�
$77(17,21� $[HV QRW VHOHFWHG IRU D[LV LQKLELW
PRYH DV WKH\ ZRXOG LI WKH SURJUDP ZHUH H[HFXWHG LQ
DXWRPDWLF PRGH�

<RX FDQ DFWLYDWH WKH $[LV ,QKLELW IHDWXUH XVLQJ D VZLWFK LQVWDOOHG E\
\RXU V\VWHP LQVWDOOHU �UHIHU WR WKH GRFXPHQWDWLRQ SURYLGHG E\ WKH
V\VWHP LQVWDOOHU�� ��3& PXVW EH LQ F\FOH VWRS RU (�6WRS WR DFWLYDWH RU
GHDFWLYDWH WKH $[LV ,QKLELW IHDWXUH� $Q\ DWWHPSW WR DFWLYDWH RU
GHDFWLYDWH WKH IHDWXUH GXULQJ SURJUDP H[HFXWLRQ RU ZKHQ LQ F\FOH
VXVSHQG RU IHHGKROG VWDWHV LV LJQRUHG� $WWHPSWV WR DFWLYDWH WKH $[LV
,QKLELW IHDWXUH GXULQJ MRJJLQJ DUH DOVR LJQRUHG�

3UHVV �&<&/( 67$57! WR SURJUDP H[HFXWLRQ ZLWK WKH $[LV ,QKLELW
IHDWXUH� 0DNH VXUH \RX VHOHFW D SURJUDP IRU H[HFXWLRQ� 5HIHU WR
SDJH �����

<RX FDQ VWRS SURJUDP H[HFXWLRQ ZLWK $[LV ,QKLELW DW DQ\ WLPH E\
XVLQJ DQ\ RI WKH PHWKRGV GHVFULEHG IRU QRUPDO SURJUDP H[HFXWLRQ RU
E\ SUHVVLQJ WKH �(0(5*(1&< 6723! EXWWRQ�
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�
$77(17,21� $[HV QRW VHOHFWHG IRU D[LV LQKLELW
PRYH DV WKH\ ZRXOG LI WKH SURJUDP ZHUH H[HFXWHG LQ
DXWRPDWLF PRGH�

7KH VSLQGOH PRWLRQ PD\ DOVR EH LQKLELWHG E\ XVLQJ D VZLWFK LQVWDOOHG
E\ \RXU V\VWHP LQVWDOOHU� 5HIHU WR WKH GRFXPHQWDWLRQ SURYLGHG E\
\RXU V\VWHP LQVWDOOHU�

'U\ 5XQ 0RGH

7KH 'U\ 5XQ IXQFWLRQ SHUPLWV WKH FKHFNLQJ RI D SDUW SURJUDP WR
PDNH VXUH WKDW PDFKLQH PRWLRQV DUH FRUUHFW� ,W LV LQWHQGHG WR EH
H[HFXWHG ZLWKRXW WKH PDWHULDO RU SDUW PRXQWHG� 7KH GU\ UXQ IXQFWLRQ
UHSODFHV DOO SURJUDPPHG IHHGUDWHV ZLWK WKH PD[LPXP FXWWLQJ
IHHGUDWH� -RJJLQJ PRYHV DQG PRYHV WKDW DUH SURJUDPPHG XVLQJ
UDSLG WUDYHUVH �*��� DUH QRW DIIHFWHG E\ GU\ UXQ�

7KH $[LV ,QKLELW IHDWXUH FDQ EH XVHG LQ FRQMXQFWLRQ ZLWK 'U\ 5XQ LI
GHVLUHG�

,I \RX XVH WKH H[WHUQDO GHFHO IHDWXUH VLPXOWDQHRXVO\ ZLWK WKH 'U\
5XQ IHDWXUH� WKH IHHGUDWHV WKDW DUH DVVLJQHG WR ([WHUQDO GHFHO IHDWXUH
DUH XVHG DQG WKH 'U\ UXQ UHTXHVW LV LJQRUHG�

<RX FDQ XVH WKH �)(('5$7( 29(55,'(! WR PRGLI\ WKH FXWWLQJ
IHHGUDWH� <RXU V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 LI UDSLG IHHGUDWHV
DUH RYHUULGHV E\ WKH �5$3,' )(('5$7( 29(55,'(! VZLWFK�EXWWRQ RU
WKH �)(('5$7( 29(55,'(! VZLWFK GXULQJ 'U\ 5XQ�

�
$77(17,21� :KHQ WHVWLQJ D SURJUDP XVLQJ 'U\
5XQ� ��3& VWLOO UHFRJQL]HV DQG H[HFXWHV 0�� %�� 6�� DQG
7�FRGHV� 7R LJQRUH 0�� %�� 6�� DQG 7�FRGHV� H[HFXWH
'U\ 5XQ LQ FRQMXQFWLRQ ZLWK PLVFHOODQHRXV IXQFWLRQ
ORFN� 5HIHU WR SDJH �����

�
$77(17,21� <RXU V\VWHP LQVWDOOHU FDQ ZULWH ORJLF
WR DOORZ WKH RSHUDWRU WR VHOHFW '5< 581 DW DQ\ WLPH�
7KLV PHDQV WKDW GXULQJ QRUPDO DXWRPDWLF RSHUDWLRQ� WKH
RSHUDWRU FDQ VHOHFW PD[LPXP FXWWLQJ IHHGUDWH DQG
UHSODFH DOO IHHGUDWHV SURJUDPPHG ZLWK DQ )�ZRUG ZLWK
WKH $03 DVVLJQHG '5< 581 IHHGUDWH� 7KLV FDQ UHVXOW
LQ GDPDJH WR WKH PDFKLQH� SDUW� RU LQMXU\ WR WKH
RSHUDWRU�
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)LJXUH ���
'U\ 5XQ

&XWWLQJ
WRRO

0LOO EHG

7KH 'U\ 5XQ IHDWXUH FDQ EH DFWLYDWHG XVLQJ D VZLWFK LQVWDOOHG E\
\RXU V\VWHP LQVWDOOHU �UHIHU WR WKH GRFXPHQWDWLRQ SURYLGHG E\ \RXU
V\VWHP LQVWDOOHU��

3DUW 3URGXFWLRQ�$XWRPDWLF 0RGH

$XWRPDWLF PRGH LV WKH QRUPDO RSHUDWLQJ PRGH RI ��3&� $ SURJUDP
WKDW LV UXQ LQ WKH DXWRPDWLF PRGH LV H[HFXWHG ZLWK DOO RI WKH D[HV
DFWLYH DQG DOO RI WKH SURJUDPPHG IHHGUDWHV DFWLYH�

7R VHOHFW WKH DXWRPDWLF PRGH� SODFH WKH �02'( 6(/(&7!

VZLWFK�EXWWRQ �RQ WKH 07% SDQHO� LQ WKH $872 SRVLWLRQ�

$XWRPDWLF PRGH LV WKH GHIDXOW PRGH ZKHQHYHU $872 DSSHDUV RQ WKH
0DLQ 0HQX VFUHHQ� DQG LW LV DOZD\V DFWLYH XQOHVV RQH RI WKH SURJUDP
FKHFNLQJ PRGHV KDV EHHQ VHOHFWHG�
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)LJXUH ���
0DLQ 0HQX 6FUHHQ LQ $872 0RGH

,Q DXWRPDWLF PRGH� ��3& PDQDJHV PDFKLQH RSHUDWLRQV DFFRUGLQJ WR
WKH FRPPDQGV LQ D SDUW SURJUDP�

&RPPDQG� 3URFHVV�

&<&/( 67$57 EHJLQV SDUW SURJUDP H[HFXWLRQ

&<&/( 6723 VWRSV SDUW SURJUDP H[HFXWLRQ

�
$77(17,21� $OZD\V WHVW D SURJUDP SULRU WR
DXWRPDWLF RSHUDWLRQ� $OZD\V YHULI\ WKDW WKH ZRUNVSDFH
LV FOHDU DQG DOO VDIHW\ IHDWXUHV DUH LQWDFW EHIRUH SUHVVLQJ
�&<&/( 67$57!�
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)LJXUH ���
$XWRPDWLF 0RGH

&877,1* 722/ &<&/(
67$57

:25. 3,(&(

� �����
�
6 BBBB 0 BBBB �

*�� ; BBBB< BBBB
�

' BBBBBBB �

*�� BBBBBB �

*�� ) BBBBBB �

$

�

([HFXWLRQ RI D SDUW SURJUDP FRQWLQXHV XQWLO ��3& HQFRXQWHUV DQ 0��
RU 0��� ,I ��3& GRHV QRW HQFRXQWHU DQ 0�� RU 0�� DW WKH HQG RI D
SURJUDP� WKH HUURU PHVVDJH ´0,66,1* 0���0��µ DSSHDUV�

<RX FDQ VWRS H[HFXWLRQ DW DQ\ WLPH E\ XVLQJ DQ\ RI WKH PHWKRGV
GHVFULEHG RQ SDJH ���� RU E\ SUHVVLQJ WKH �(0(5*(1&< 6723!

EXWWRQ�

8VH WKH 3URJUDPPDEOH 6\QFKURQRXV�$V\QFKURQRXV %ORFN ([HFXWLRQ
IHDWXUH WR VHW WKH PRGH WKDW GHWHUPLQHV KRZ \RXU SDUW SURJUDP DQG
WKH PDFKLQH·V ORJLF DUH V\QFKURQL]HG�

7KHUH DUH WKUHH W\SHV RI SURJUDPPDEOH EORFN H[HFXWLRQ�

� 6\QFKURQRXV ³ *��
� $V\QFKURQRXV ³ *����
� $XWRV\QFKURQRXV ³ *����

,PSRUWDQW� (DFK RI WKHVH *��FRGHV PXVW EH SURJUDPPHG LQ D
QRQPRWLRQ EORFNV� %ORFNV WKDW FRQWDLQ WKHVH *��FRGHV
DUH H[HFXWHG LQ 6\QFKURQRXV PRGH�

3URJUDPPDEOH %ORFN
([HFXWLRQ
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6\QFKURQRXV 0RGH �*���

8VH WKH ´6\QFKURQRXV 0RGHµ WR IRUFH DW OHDVW RQH ORJLF VFDQ WR
RFFXU IRU WKH VWDUW RI HDFK SURJUDP EORFN� 7KLV PRGH FDXVHV WKH
��3& WR DFWLYDWH WKH QH[W VHTXHQWLDO SURJUDP EORFN RQO\ DIWHU WKH
FRQWURO WULJJHUV WKH PDFKLQH ORJLF WR UXQ� ([HFXWLRQ RI WKLV *��FRGH
KDSSHQV DW D WLPH LQWHUYDO VHW E\ \RXU V\VWHP LQVWDOOHU LQ $03�

6\QFKURQRXV PRGH DOORZV WKH IROORZLQJ WR RFFXU RQ WKH DFWLYH
SURJUDP EORFN�

� ORJLF WR GHFRGH DQ\ 0��FRGH� 7��ZRUG� RU DQ\ RWKHU DX[LOLDU\
ZRUGV LQ WKH EORFN

� ORJLF WR KROG WKH EORFN LQ SUH�� RU SRVWEORFN VWDWH
,PSRUWDQW� ,Q *�� PRGH� WKH WLPH LQWHUYDO IRU LQWHUSRODWLRQ LV WKH

&RDUVH 6FDQ 7LPH�

,PSRUWDQW� ,I \RXU V\VWHP LV H[HFXWLQJ YHU\ VKRUW PRWLRQ EORFNV
ZKLOH LQ 6\QFKURQRXV 0RGH� \RX PD\ H[SHULHQFH
GHOD\V EHWZHHQ EORFNV ZDLWLQJ IRU WKH ORJLF WR
FRPSOHWH�

$V\QFKURQRXV 0RGH �*�����

8VH ´$V\QFKURQRXV 0RGHµ WR DOORZ PXOWLSOH EORFNV WR EH DFWLYDWHG
GXULQJ D VLQJOH VFDQ RI ORJLF� 7KLV PRGH FDXVHV WKH ��3& WR H[HFXWH�

� PRWLRQ EORFNV DW WKH IDVWHVW UDWH SRVVLEOH �)LQH )RUHJURXQG 6FDQ
7LPH�

� QRQPRWLRQ EORFNV DW WKH IDVWHVW UDWH SRVVLEOH� DOORZLQJ PXOWLSOH�
FRQWLJXRXV QRQPRWLRQ EORFNV WR EH H[HFXWHG ZLWKLQ RQH V\VWHP
VFDQ WLPH

$V\QFKURQRXV 0RGH PD\ EH XVHG LI \RXU SDUW SURJUDP FRQWDLQV
EORFNV WKDW H[HFXWH PRUH TXLFNO\ WKDQ WKH SURJUDPPHG V\VWHP ORJLF
VFDQ WLPH� EXW ZLWKLQ WKH ��3& )LQH )RUHJURXQG 6FDQ 7LPH�

,PSRUWDQW� ,Q *���� PRGH� WKH WLPH LQWHUYDO IRU LQWHSRODWLRQ LV WKH
)LQH )RUHJURXQG 6FDQ 7LPH�

7KLV PRGH SHUPLWV YHU\ VKRUW GXUDWLRQ EORFNV WR UXQ ZLWKRXW WKH
GHOD\ RI ZDLWLQJ IRU WKH ORJLF WR FRPSOHWH� ,W LV LPSRUWDQW WR QRWH WKDW
FHUWDLQ W\SHV RI EORFNV FDQQRW EH H[HFWXHG LQ $V\QFKURQRXV 0RGH�
5HIHU WR WKH IROORZLQJ WDEOH IRU OLPLWDWLRQV LQ WKLV PRGH�
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7KLV DFWLRQ� &DXVHV WKLV ��3& FRQGLWLRQ�

3URJUDPPLQJ DX[LOLDU\ IXQFWLRQV �6� 7� 0� D GHFRGH HUURU DQG F\FOH VWRS

3URJUDPPLQJ *��FRGHV LQ JURXSV �� ��� ��� ��� ��

3URJUDPPLQJ &66 RU DQ\ IL[HG F\FOHV

([HFXWLRQ RI D WKUHDGLQJ EORFN

6ROLG WDSSLQJ

([HFXWLRQ RI DQ\ WLPH��GHSHQGHQW SDUDPDFUR
FDOFXODWLRQV�

/RJLF UHTXHVW IRU SRVWEORFN� SUHEORFN� RU WUDQVIHU LQKLELW

�7LPH��GHSHQGHQW SDUDFURV LQFOXGH ORJLF LQSXW IODJV� V\WHP FORFN� FRRUGLQDWHV RI
FRPPDQGHG SRVLWLRQ� PDFKLQH FRRUGLQDWH SRVLWLRQ� VNLS VLJQDO SRVLWLRQ ZRUN FRRUGLQDWH
SRVLWLRQ� VNLS VLJQDO SRVLWLRQ PDFKLQH FRRUGLQDWH SRVLWLRQ� DQG FXUUHQW IROORZLQJ HUURU� )RU
PRUH LQIRUPDWLRQ UHJDUGLQJ WKHVH SDUDPDFURV� UHIHU WR FKDSWHU ��� 3DUDPDFURV�

,PSRUWDQW� :KHQ WKH ORJLF SURJUDP UHTXHVWV WUDQVIHU��LQKLELW DQG
SRVWEORFN FRQGLWLRQV LQ DV\QFKURQRXV PRGH SUHEORFN�
WKH FRQWURO LV IRUFHG LQWR D &<&/( 6723 VWDWH DQG
UHWXUQV DQ HUURU�

�
$77(17,21� :KHQ LQ DV\QFKURQRXV PRGH� WKH
&1& IODJ VWDWXV LV QRW XSGDWHG ZLWK WKH H[HFXWLRQ RI
HDFK SDUW SURJUDP EORFN�

$XWRV\QFKURQRXV 0RGH �*�����

8VH ´$XWRV\QFKURQRXV 0RGHµ WR DOORZ WKH FRQWURO WR VZLWFK
EHWZHHQ V\QFKURQRXV DQG DV\QFKURQRXV EORFN H[HFXWLRQ� GHSHQGLQJ
XSRQ WKH FRQWHQWV RI WKH SDUW SURJUDP EORFN�

,Q $XWRV\QFKURQRXV 0RGH� LW LV QRW QHFHVVDU\ IRU WKH SDUW SURJUDP WR
FKDQJH WKH H[HFXWLRQ PRGH� 7KH FRQWURO KDQGOHV DOO SDUW SURJUDP
EORFNV E\ DXWRPDWLFDOO\ VHOHFWLQJ HLWKHU V\QFKURQRXV RU
DV\QFKURQRXV PRGH� 7KH FRQWURO PDNHV WKLV VHOHFWLRQ EDVHG XSRQ
WKH FRQWHQWV RI WKH EORFN� 5HIHU WR WKH IROORZLQJ WDEOH IRU OLPLWDWLRQV
LQ WKLV PRGH�
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7KLV DFWLRQ &DXVHV WKLV ��3& FRQGLWLRQ

3URJUDPLQJ DX[LOOLDU\ IXQFWLRQV �6� 7� 0 � H[HFXWLRQ RI WKH EORFN LQ
V\QFKURQRXV PRGH

3URJUDPPLQJ *��FRGHV LQ JURXSV �� ��� ��� ��� ��
V\QFKURQRXV PRGH

3URJUDPPLQJ &66 RU DQ\ IL[HG F\FOHV

([HFXWLRQ RI D WKUHDGLQJ EORFN

6ROLG WDSSLQJ

([HFXWLRQ RI DQ\ WLPH��GHSHQGHQW SDUDPDFUR
FDOFXODWLRQV�

([HFXWLRQ RI DOO PRWLRQ��RQO\ EORFNV H[HFXWLRQ RI WKH EORFN LQ
DV\QFKURQRXV PRGH

/RJLF UHTXHVW IRU SRVWEORFN� SUHEORFN� RU WUDQVIHU LQKLELW D GHFRGH HUURU DQG F\FOH VWRS

�7LPH��GHSHQGHQW SDUDFURV LQFOXGH ORJLF LQSXW IODJV� V\WHP FORFN� FRRUGLQDWHV RI
FRPPDQGHG SRVLWLRQ� PDFKLQH FRRUGLQDWH SRVLWLRQ� VNLS VLJQDO SRVLWLRQ ZRUN FRRUGLQDWH
SRVLWLRQ� VNLS VLJQDO SRVLWLRQ PDFKLQH FRRUGLQDWH SRVLWLRQ� DQG FXUUHQW IROORZLQJ HUURU� )RU
PRUH LQIRUPDWLRQ UHJDUGLQJ WKHVH SDUDPDFURV� UHIHU WR FKDSWHU ��� 3DUDPDFURV�

,PSRUWDQW� &HUWDLQ ORJLF UHTXHVWV UHTXLUH D &<&/( 67$57 LI
$XWRV\QFKURQRXV 0RGH LV DFWLYH�

8VH WKH SURJUDP UHFRYHU IHDWXUH WR UHVXPH D SURJUDP WKDW ZDV
H[HFXWLQJ DQG ZDV LQWHUUXSWHG E\ VRPH PHDQV VXFK DV D FRQWURO UHVHW�
(�6WRS� RU HYHQ SRZHU IDLOXUH LQ VRPH FDVHV� 7KLV IHDWXUH VFDQV WKH
SURJUDP DV LW VHDUFKHV IRU WKH LQWHUUXSWHG EORFN DQG IURP ZLWKLQ WKH
VHDUFK DUHD�

� VHQG WR ORJLF WKH ODVW SURJUDPPHG PRGDO *��FRGHV IURP HDFK
PRGDO JURXS�

� VHQG WR ORJLF WKH ODVW SURJUDPPHG PRGDO 0��FRGHV IURP HDFK
PRGDO JURXS DQG VHW LWV DVVRFLDWHG ORJLF VWUREH �QRQPRGDO FRGHV
LQFOXGLQJ XVHU��GHILQHG 0��FRGHV DUH QRW VHQW WR ORJLF��

� VHQG WR ORJLF WKH ODVW SURJUDPPHG 7��FRGH DQG VHW LWV DVVRFLDWHG
ORJLF VWUREH

� VHQG WR ORJLF WKH ODVW SURJUDPPHG DX[LOLDU\ IXQFWLRQ FRGH
�%��ZRUG� DQG VHW LWV DVVRFLDWHG ORJLF VWUREH

� VHQG WR ORJLF WKH ODVW SURJUDPPHG VSLQGOH FRPPDQGHG VSHHG DQG
VHW LWV DVVRFLDWHG ORJLF VWUREH

� UHVROYH SDUDPDFUR HTXDWLRQV DQG DVVLJQ SDUDPDFUR YDULDEOH
YDOXHV �QRWH HTXDWLRQV WKDW XVH ORJLF SDUDPDFUR YDULDEOHV PD\
HYDOXDWH GLIIHUHQWO\ VLQFH QR SDUDPDFUR LQWHUDFWLRQ ZLWK ORJLF
RFFXUV GXULQJ D VHDUFK RSHUDWLRQ��

� HVWDEOLVKHV DQ\ ZRUN FRRUGLQDWH V\VWHP� LQFOXGLQJ DOO RIIVHWV DQG
URWDWLRQV WR WKH ZRUN FRRUGLQDWH V\VWHP�

,QWHUUXSWHG 3URJUDP
5HFRYHU
^5(6757 35*5$0`
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,PSRUWDQW� ,QFUHPHQWDO PRYHV WKDW RFFXU GXULQJ D LQWHUUXSWHG
SURJUDP UHFRYHU RSHUDWLRQ� DUH DOZD\V UHIHUHQFHG IURP
WKH ODVW NQRZQ DEVROXWH SRVLWLRQ LQ WKH SDUW SURJUDP� ,I
QR DEVROXWH SRVLWLRQ LV VSHFLILHG LQ WKH VHDUFKHG SDUW
SURJUDP EORFNV� ��3& ZLOO XVH WKH FXUUHQW D[LV SRVLWLRQ
DV WKH VWDUW SRLQW IRU LQFUHPHQWDO PRYHV�

8QOHVV &XWWHU &RPSHQVDWLRQ LV DFWLYH� ZKHQ D SURJUDP UHFRYHU LV
SHUIRUPHG� ��3& DXWRPDWLFDOO\ UHWXUQV WKH SURJUDP WR WKH EHJLQQLQJ
RI WKH EORFN WKDW ZDV LQWHUUXSWHG� ,Q WKH FDVH RI SRZHU IDLOXUH� ��3&
ZLOO HYHQ UHVHOHFW WKH SURJUDP WKDW ZDV DFWLYH SULRU WR WKH
LQWHUUXSWLRQ�

:KHQ D SURJUDP UHFRYHU LV SHUIRUPHG ��3& DXWRPDWLFDOO\ UHWXUQV WKH
SURJUDP WR WKH EHJLQQLQJ RI WKH EORFN WKDW ZDV LQWHUUXSWHG� ,Q WKH
FDVH RI SRZHU IDLO ��3& ZLOO HYHQ UH�VHOHFW WKH SURJUDP DV DFWLYH�

�
$77(17,21� :KHQ D SURJUDP UHFRYHU LV
SHUIRUPHG ��3& DXWRPDWLFDOO\ UHWXUQV WKH SURJUDP WR
WKH EHJLQQLQJ RI WKH EORFN WKDW ZDV RULJLQDOO\
LQWHUUXSWHG� 7KH EHJLQQLQJ RI WKH EORFN LV SUREDEO\ QRW
WKH SRLQW WKDW D[LV PRWLRQ ZDV LQWHUUXSWHG� )RU
DEVROXWH OLQHDU PRYHV WKLV FDXVHV QR SUREOHP LI WKH WRRO
LV VWLOO VRPHZKHUH DORQJ WKH SDWK RI WKH EORFN WKDW
SURJUDP H[HFXWLRQ ZDV LQWHUUXSWHG ZKLOH FXWWLQJ� ,Q
LQFUHPHQWDO RU FLUFXODU PRGH KRZHYHU� LI WKH FXWWLQJ
WRRO LV VWLOO ORFDWHG DW WKH SRLQW WKDW SURJUDP H[HFXWLRQ
ZDV LQWHUUXSWHG D UHVWDUW PD\ GDPDJH WKH SDUW� ,I D
SURJUDP UHFRYHU RSHUDWLRQ LV SHUIRUPHG LQ LQFUHPHQWDO
PRGH LW LV LPSRUWDQW WKDW WKH FXWWLQJ WRRO EH DW WKH
ORFDWLRQ WKDW WKH LQWHUUXSWHG SURJUDP EORFN EHJDQ� QRW
WKH ORFDWLRQ WKDW WKH SURJUDP ZDV LQWHUUXSWHG DW�

7KLV IHDWXUH PD\ DOVR EH XVHG WR VHDUFK LQWR DQ\ VXESURJUDP RU
SDUDPDFUR WKDW PD\ EH FRQWDLQHG LQ WKH PDLQ SURJUDP�

�
$77(17,21� ,W LV WKH UHVSRQVLELOLW\ RI WKH V\VWHP
LQVWDOOHUV ORJLF DSSOLFDWLRQ WR PDNH VXUH SURSHU
DFWLYDWLRQ RI DOO QHFHVVDU\ PDFKLQH IXQFWLRQV KDV
RFFXUUHG EHIRUH DOORZLQJ D LQWHUUXSWHG SURJUDP WR
FRQWLQXH� <RX VKRXOG YHULI\ WKDW DOO PDFKLQH IXQFWLRQV
DUH LQ WKH FRUUHFW VWDWH EHIRUH SUHVVLQJ
�&<&/( 67$57!�

,PSRUWDQW� 7KH LQWHUUXSWHG SURJUDP UHFRYHU IHDWXUH ZLOO QRW�

� VHQG ORJLF QRQPRGDO 0��FRGHV LQFOXGLQJ XVHU��GHILQHG JURXSV
� �� �� JURXS �� JURXS �� DQG JURXS � 0��FRGHV�

� UHDG IURP RU ZULWH SDUDPDFUR YDULDEOHV WR ORJLF
� VHQG WR ORJLF JHDU FKDQJH UHTXHVWV EDVHG RQ VSLQGOH VSHHG
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7R SHUIRUP D SURJUDP UHVWRUH RSHUDWLRQ DIWHU DXWRPDWLF SURJUDP
H[HFXWLRQ KDV EHHQ LQWHUUXSWHG IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^35*5$0 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

,PSRUWDQW� '2 127 6(/(&7 $ 352*5$0 $6 $1 $&7,9(
352*5$0� 'R QRW GLVDEOH WKH FXUUHQWO\ DFWLYH
SURJUDP �LI DQ\�� ,I D SURJUDP LV UH�VHOHFWHG DV DFWLYH RU
GLVDEOHG E\ WKH RSHUDWRU WKH SURJUDP UHVWRUH IHDWXUH LV
FDQFHOHG�

�� 3UHVV WKH ^5(6757 35*5$0` VRIWNH\� ��3& DXWRPDWLFDOO\
UH�VHOHFWV WKH LQWHUUXSWHG SURJUDP LI LW ZDV GLVDEOHG E\ ��3&
ZKHQ SRZHU ZDV ORVW�

�VRIWNH\ OHYHO ��

�� 7R DXWRPDWLFDOO\ VHDUFK IRU WKH EORFN LQ WKH FXUUHQW SURJUDP WKDW
ZDV LQWHUUXSWHG SUHVV WKH ^(;(&` VRIWNH\�

��3& ZLOO ORFDWH DQ # V\PERO WR WKH OHIW RI WKH EORFN LPPHGLDWHO\
EHIRUH WKH EORFN WKDW DXWRPDWLF H[HFXWLRQ ZDV LQWHUUXSWHG DW�

7KLV LV ZKHUH H[HFXWLRQ ZDV LQWHUUXSWHG�

,I WKLV LV QRW WKH EORFN WR EHJLQ H[HFXWLRQ IURP� SUHVV WKH ^48,7`

VRIWNH\� 7KH SURJUDP UHVWRUH IHDWXUH ZLOO EH DERUWHG�
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�
$77(17,21� :KHQ \RX H[LW D SURJUDP UHVWDUW
RSHUDWLRQ �VHDUFK ZLWK PHPRU\�� 0� DQG 6�FRGHV DUH
VHQW WR ORJLF� ,I� GXULQJ QRUPDO H[HFXWLRQ� WKDW SURJUDP
DFWLYDWHG D VSLQGOH� PLG�SURJUDP VWDUW PD\ DOVR VWDUW LW�

�� 3UHVV WKH ^(;,7` VRIWNH\ LI WKH EORFN VHOHFWHG LV WKH EORFN WR
EHJLQ SURJUDP H[HFXWLRQ IURP� ,I LW QRW WKH GHVLUHG EORFN� LW ZLOO
EH QHFHVVDU\ WR GLVDEOH WKH SURJUDP RU SHUIRUP D VHDUFK ZLWK
PHPRU\ RSHUDWLRQ WR ORFDWH WKH GHVLUHG EORFN PDQXDOO\�

3UHVV WKH ^(;,7 	 029(` VRIWNH\ LI \RX ZLVK WR H[LW WKLV
SDUWLFXODU SURJUDP DQG VHDUFK DQRWKHU SURJUDP�

�VRIWNH\ OHYHO ��

:KHQ WKH ^&<&/( 67$57` EXWWRQ LV SUHVVHG ��3& UHVXPHV SURJUDP
H[HFXWLRQ IURP WKH EORFN VHOHFWHG ZLWK WKH SURJUDP UHVWDUW IHDWXUH�

8VH WKH MRJ UHWUDFW IHDWXUH WR DOORZ IRU LQVSHFWLRQ RU FKDQJH RI WKH
FXWWLQJ WRRO GXULQJ DXWRPDWLF SURJUDP H[HFXWLRQ� ,W DOORZV WKH
FXWWLQJ WRRO WR EH MRJJHG IURP WKH ZRUNSLHFH LQ PXOWLSOH VWHSV� DQG
WKHQ UHWXUQHG WR WKH ZRUNSLHFH DXWRPDWLFDOO\ E\ KDYLQJ ��3& UHWUDFH
WKH MRJJLQJ VWHSV WKDW ZHUH XVHG�

��3& UHPHPEHUV XS WR �� MRJ UHWUDFW PRYHV� 7KH DFWXDO QXPEHU RI
PRYHV UHWDLQHG FDQ YDU\ IURP � WR �� DV GHWHUPLQHG E\ DQ $03
SDUDPHWHU VHW E\ \RXU V\VWHP LQVWDOOHU� ��3& UHWXUQV WKH WRRO DORQJ
WKH MRJ UHWUDFW SDWK DW D IHHGUDWH VSHFLILHG LQ $03�

,PSRUWDQW� ,I WKH VDPH D[LV LV XVHG LQ VXFFHVVLRQ GXULQJ D MRJ
UHWUDFW RSHUDWLRQ� ��3& DVVXPHV WKDW RQO\ RQH MRJ UHWUDFW
PRYH KDV EHHQ H[HFXWHG RQ WKDW D[LV�

2QO\ VLPSOH VLQJOH D[HV MRJ PRYHV FDQ EH SHUIRUPHG GXULQJ WKH MRJ
UHWUDFW IXQFWLRQ� <RX FDQQRW SHUIRUP PXOWLSOH D[LV MRJV� DQG MRJJLQJ
RIIVHW�

7RRO RIIVHWV FDQ EH FKDQJHG DW DQ\ WLPH GXULQJ MRJ UHWUDFW� 5HIHU WR
FKDSWHU �� ��3& GRHV QRW PDNH WKHVH RIIVHWV DFWLYH XQWLO WKH
H[HFXWLRQ RI WKH ILUVW EORFN DIWHU WKH WRRO KDV EHHQ UHWXUQHG IURP MRJ
UHWUDFW�

-RJ 5HWUDFW
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�
$77(17,21� ,I WKH -RJ 5HWUDFW IXQFWLRQ LV
GHDFWLYDWHG GXULQJ LWV H[HFXWLRQ �SHUIRUPLQJ D FRQWURO
UHVHW� (�6WRS� HWF��� DWWHPSWLQJ WR UHWXUQ WKH WRRO E\
SUHVVLQJ �&<&/( 67$57! FDQ FDXVH WKH -RJ 5HWUDFW
IXQFWLRQ WR DERUW� 7KH SURJUDP UHWXUQV WR WKH VWDUW
SRLQW RI MRJ UHWUDFW DORQJ D OLQHDU SDWK� ,Q WKH HYHQW
WKDW -RJ 5HWUDFW LV GHDFWLYDWHG GXULQJ H[HFXWLRQ� ZH
UHFRPPHQG WKDW WKH FXWWLQJ WRRO EH MRJJHG WR WKH SRLQW
IURP ZKLFK MRJ UHWUDFW ZDV VWDUWHG SULRU WR SUHVVLQJ
�&<&/( 67$57! WR DYRLG SRVVLEOH SDUW RU WRRO GDPDJH�

7R SHUIRUP D MRJ UHWUDFW RSHUDWLRQ�

�� 3UHVV WKH �&<&/( 6723! RU DFWLYDWH �6,1*/( %/2&.! IHDWXUH
EXWWRQ WR VWRS SURJUDP H[HFXWLRQ�

�� 3UHVV WKH �-2* 5(75$&7! EXWWRQ� 7KH OLJKW LQVLGH WKH EXWWRQ
WXUQV RQ WR LQGLFDWH WKDW WKH IXQFWLRQ LV DFWLYH�

�� 0RYH WKH FXWWLQJ WRRO IURP WKH ZRUNSLHFH XVLQJ HLWKHU FRQWLQXRXV
MRJ� RU LQFUHPHQWDO MRJ RSHUDWLRQV �UHIHU WR SDJH ���� IRU MRJJLQJ
LQIRUPDWLRQ��

�� ,QVSHFW DQG FKDQJH WKH WRRO RU WRRO RIIVHW DV GHVLUHG� 'HWDLOV RQ
KRZ WR GR WKLV DUH LQ FKDSWHU ��

�� $IWHU FRPSOHWLQJ WKH GHVLUHG LQVSHFWLRQ RU WRRO FKDQJH� SUHVV WKH
�&<&/( 67$57! EXWWRQ� $Q\ WRRO RIIVHW FKDQJHV \RX KDYH PDGH
EHFRPH DFWLYH ZKHQ WKH F\FOH VWDUW LV UHTXHVWHG� 7KH WRRO UHWXUQV
WR WKH ORFDWLRQ ZKHUH MRJ UHWUDFW EHJDQ� IROORZLQJ WKH VDPH SDWK
XVHG ZKHQ \RX MRJJHG WKH WRRO DZD\ IURP WKH ZRUN SLHFH
�� RU �� DQ\ QHZ WRRO RIIVHW YDOXHV��

<RX FDQ SUHVV �&<&/( 6723! GXULQJ WKH WRROV DXWRPDWLF UHWXUQ WR
WKH MRJ UHWUDFW VWDUW SRVLWLRQ� :KHQ WKLV LV GRQH� WKH WRRO FDQ EH
UHWUDFWHG IURP WKLV SRLQW XVLQJ MRJ PRYHV DQG ��3& DGGV WKHVH
PRYHV WR DQ\ UHPDLQLQJ MRJ UHWUDFW VWHSV WKDW KDYH QRW \HW EHHQ
UHWXUQHG�

�� 2QFH WKH FXWWLQJ WRRO LV IXOO\ UHWXUQHG IURP D MRJ UHWUDFW
RSHUDWLRQ� ��3& FRQWLQXHV RQ LQ WKH SDUW SURJUDP XQOHVV LQ VLQJOH
EORFN PRGH� ,I LQ VLQJOH EORFN PRGH� ��3& JRHV WR WKH F\FOH VWRS
VWDWH ZKHQ WKH UHWXUQ IURP MRJ UHWUDFW LV FRPSOHWHG� 3UHVV
�&<&/( 67$57! DJDLQ WR UHVXPH SURJUDP H[HFXWLRQ�



�����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
-RJ 5HWUDFW 2SHUDWLRQ

-RJ UHWUDFW H[LW PRYHV

-RJ UHWUDFW UHWXUQ PRYHV

,Q )LJXUH ���� ��3& RQO\ UHFRJQL]HG VL[ MRJ PRYHV XSRQ UHWXUQLQJ
LQVWHDG RI WKH DFWXDO �� PRYHV WKDW ZHUH PDGH WR UHWUDFW WKH WRRO�
7KLV LV EHFDXVH WKH MRJ UHWUDFW IHDWXUH UHFRUGV FRQVHFXWLYH MRJ PRYHV
RQ WKH VDPH D[LV DV RQH PRYH�

�
$77(17,21� ,I WKH QXPEHU RI MRJ UHWUDFW PRYHV
SHUIRUPHG H[FHHGV WKH PD[LPXP DOORZHG QXPEHU VHW
LQ $03� ��3& PRYHV WKH FXWWLQJ WRRO GLUHFWO\ IURP WKH
ILQDO SRLQW RI MRJ UHWUDFW WR WKH ODVW UHPHPEHUHG MRJ
UHWUDFW SRLQW DORQJ D VWUDLJKW OLQH ZKHQ \RX SUHVV
�&<&/( 67$57!� 7KH WRRO LV WKHQ UHWXUQHG LQ WKH
QRUPDO MRJ UHWUDFW IDVKLRQ�



����� 5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ���
-RJ 5HWUDFW 0RYHV WKDW ([FHHG WKH 0D[LPXP $OORZHG LQ $03
�

�

� �

�

�

�

�

5HWXUQ SDWK

)LJXUH ��� HPSKDVL]HV WKH SRVVLEOH SUREOHPV WKDW FDQ UHVXOW IURP
H[FHHGLQJ WKH PD[LPXP DOORZHG MRJ UHWUDFW PRYHV� ,Q WKLV H[DPSOH�
WKH QXPEHU RI DOORZHG PRYHV VHW LQ $03 LV IRXU�

:KHQ \RX SUHVV WKH F\FOH VWDUW EXWWRQ DW WKH HQG RI WKH �WK MRJ PRYH�
��3& LJQRUHV PRYHV �� �� DQG � DQG WDNHV WKH VKRUWHVW SDWK WR WKH
HQGSRLQW RI H[LW PRYH �� 7KLV LV EHFDXVH WKH PD[LPXP QXPEHU RI
MRJ UHWUDFW PRYHV VHW LQ $03 KDV EHHQ H[FHHGHG� $IWHU UHDFKLQJ WKH
HQGSRLQW RI PRYH �� ��3& FRQWLQXHV WKH MRJ UHWUDFW UHWXUQ RSHUDWLRQ
DV QRUPDO�

,I WKH MRJJLQJ PRYHV RI �� �� DQG � ZHUH LQWHQGHG WR DYRLG D
SURWUXVLRQ GXULQJ WKH MRJ UHWUDFW� D FROOLVLRQ FRXOG UHVXOW ZKHQ
UHWXUQLQJ WKH WRRO�

7KH EORFN UHWUDFH IXQFWLRQ DOORZV WKH RSHUDWRU WR UHWUDFH WKH PRWLRQ
FUHDWHG E\ XS WR �� FRQVHFXWLYH SDUW SURJUDP EORFNV� 7KH DFWXDO
QXPEHU RI UHWUDFH EORFNV DOORZHG LV VHW E\ \RXU V\VWHP LQVWDOOHU LQ
$03� DQG FDQ YDU\ IURP � WR ���

,PSRUWDQW� )RU PD[LPXP FRQWURO HIILFLHQF\ ZKHQ H[HFXWLQJ
SURJUDPV� ZH UHFRPPHQG WKDW WKH PD[LPXP QXPEHU RI
DOORZDEOH EORFN UHWUDFHV LV VHW DV VPDOO DV SRVVLEOH IRU
WKH FXUUHQW PDFKLQH DSSOLFDWLRQ� 7KLV LV EHFDXVH WKH
QXPEHU RI DOORZDEOH %ORFN 5HWUDFHV GLUHFWO\ DIIHFWV
��3&·V EORFN ORRN DKHDG RSHUDWLRQ�

7KLV IXQFWLRQ FDQ RQO\ EH HQDEOHG ZKHQ ��3& LV LQ F\FOH VWRS RU
F\FOH VXVSHQG VWDWH� DQG LW LV LJQRUHG LI ��3& KDV DOUHDG\ H[HFXWHG DQ
0�� RU 0�� HQG RI SURJUDP�

%ORFN 5HWUDFH



�����5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

7R SHUIRUP D EORFN UHWUDFH RSHUDWLRQ�

�� 3UHVV WKH �&<&/( 6723! RU DFWLYDWH WKH �6,1*/( %/2&.! IHDWXUH
EXWWRQ WR VWRS SURJUDP H[HFXWLRQ�

�� 3UHVV WKH �%/2&. 5(75$&(! EXWWRQ�

$IWHU \RX SUHVV WKH �%/2&. 5(75$&(! EXWWRQ� ��3& UHWUDFHV WKH
EORFN WKDW ZDV EHLQJ H[HFXWHG ZKHQ WKH F\FOH VWRS RFFXUUHG RU
UHWUDFHV WKH EORFN MXVW FRPSOHWHG LI \RX SUHVV WKH VLQJOH EORFN EXWWRQ�
SURYLGHG WKDW WKH EORFN LV D OHJDO EORFN IRU UHWUDFH�

:KLOH WKH EORFN UHWUDFH IXQFWLRQ LV DFWLYH� WKH OLJKW LQ WKH
�%/2&. 5(75$&(! EXWWRQ LV RQ� 7KH EORFN WKDW ZDV VKRZQ DV DFWLYH
ZKHQ WKH EORFN UHWUDFH ZDV DFWLYDWHG VWLOO DSSHDUV DV WKH FXUUHQWO\
DFWLYH EORFN LQ WKH SURJUDP GLVSOD\ DUHD GXULQJ WKH HQWLUH XVH RI WKH
EORFN UHWUDFH IXQFWLRQ�

,PSRUWDQW� ,I \RX XVH WKH �&<&/( 6723! EXWWRQ WR KDOW H[HFXWLRQ WR
EHJLQ D EORFN UHWUDFH� ��3& UH�H[HFXWHV WKH SRUWLRQ RI
WKH EORFN WKDW KDV EHHQ H[HFXWHG� )RU H[DPSOH� LI WKH
EORFN UHTXHVWV DQ D[LV PRYH RI �� PLOOLPHWHUV DQG WKH
D[LV KDV PRYHG �� PP ZKHQ \RX SUHVV WKH
�&<&/( 6723! EXWWRQ� D EORFN UHWUDFH UHYHUVHV WKH D[LV
GLUHFWLRQ �� PP�

$OO UHWUDFHG EORFNV DUH H[HFXWHG DW WKH IHHGUDWH SURJUDPPHG IRU WKDW
EORFN WKRXJK WKLV PD\ EH PRGLILHG E\ WKH XVH RI WKH
�)(('5$7( 29(55,'(! VZLWFK� 5HIHU WR FKDSWHU ���

3UHVV WKH �&<&/( 67$57! EXWWRQ DW DQ\ WLPH GXULQJ D EORFN UHWUDFH WR
UHWXUQ WKH FXWWLQJ WRRO WR QRUPDO IRUZDUG H[HFXWLRQ� 3URJUDP
H[HFXWLRQ UHWXUQV WR WKH QRUPDO IRUZDUG GLUHFWLRQ IURP WKH FXUUHQWO\
UHWUDFHG EORFN� ��3& H[HFXWHV WKH UHWUDFHG EORFNV LQ QRUPDO RUGHU
XQWLO WKH WRRO LV SRVLWLRQHG DW WKH VWDUW SRLQW RI EORFN UHWUDFH� )URP
WKLV SRLQW LW FRQWLQXHV SURJUDP H[HFXWLRQ LQ D QRUPDO IDVKLRQ XQOHVV
�6,1*/( %/2&.! LV DFWLYH� ,I �6,1*/( %/2&.! LV DFWLYH� ��3& KDOWV
H[HFXWLRQ ZKHQ WKH UHWXUQ IURP EORFN UHWUDFW LV FRPSOHWH�

:KLOH EORFN UHWUDFH LV DFWLYH� ��3& GLVDEOHV DOO MRJ IHDWXUHV ZLWK WKH
H[FHSWLRQ RI �-2* 5(75$&7!� 5HIHU WR SDJH ������ 0', LV QRW
DYDLODEOH WR LQVHUW EORFNV GXULQJ D EORFN UHWUDFH RSHUDWLRQ�

7KH EORFN UHWUDFH IXQFWLRQ LV XQDEOH WR UHWUDFH DQ\ RI WKHVH EORFNV
DQG DQ DWWHPSW WR GR VR UHVXOWV LQ DQ HUURU PHVVDJH�

� 7KUHDGLQJ
� 7DSSLQJ
� %RULQJ
� ,QFK�0HWULF FKDQJHV �XQLW FRQYHUVLRQ�
� $ EORFN WKDW FRPPDQGV D WRRO FKDQJH RSHUDWLRQ



����� 5XQQLQJ D 3URJUDP

3XEOLFDWLRQ ��������� �� $SULO ����

� $ EORFN WKDW FRPPDQGV D FKDQJH LQ WKH FRRUGLQDWH V\VWHP
� $Q\ EORFN WKDW LV IROORZHG E\ D 0DQXDO -RJ 0RYH H[FHSW D -RJ

5HWUDFW

� 7KH QXPEHU RI EORFNV UHWUDFHG LV DOUHDG\ HTXDO WR WKH PD[LPXP
QXPEHU RI UHWUDFHDEOH EORFNV DV GHWHUPLQHG LQ $03

� &HUWDLQ 3DUDPDFUR 3DUDPHWHU $VVLJQPHQWV
� ,QWHUUXSW 0DFURV

�
$77(17,21� ,I WKH EORFN UHWUDFH IXQFWLRQ LV
GHDFWLYDWHG GXULQJ LWV H[HFXWLRQ �SHUIRUPLQJ D FRQWURO
UHVHW� (�6723� HWF��� DWWHPSWLQJ WR UHWXUQ WKH WRRO E\
SUHVVLQJ F\FOH VWDUW FDQ FDXVH DQ XQGHVLUHG UHWXUQ SDWK�
7KH WRRO UHWXUQV WR WKH VWDUW SRLQW RI EORFN UHWUDFH DORQJ
D OLQHDU SDWK� 7KLV LV PRVW OLNHO\ QRW WKH UHWUDFWHG SDWK�
7R DYRLG SRVVLEOH SDUW RU WRRO GDPDJH� ZH UHFRPPHQG
WKDW WKH FXWWLQJ WRRO EH MRJJHG WR WKH SRLQW IURP ZKLFK
EORFN UHWUDFH ZDV VWDUWHG SULRU WR SUHVVLQJ F\FOH VWDUW�

)LJXUH ���
3UHVVLQJ &\FOH 6WDUW :KHQ 5HWUDFW 3DWK LV /RVW

%ORFN UHWUDFH
DERUWHG KHUH

6WDUW SRLQW
RI EORFN
UHWUDFH

1RUPDO EORFN UHWUDFH SDWK

5HWXUQ SDWK WDNHQ ZKHQ
F\FOH VWDUW LV SUHVVHG DIWHU
EORFN UHWUDFH LV DERUWHG

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

'DWD 'LVSOD\

7KLV FKDSWHU JLYHV D GHVFULSWLRQ RI WKH GLIIHUHQW GDWD GLVSOD\V
DYDLODEOH RQ WKH FRQWURO�

3UHVVLQJ WKH >)��@ NH\ GLVSOD\V WKH VRIWNH\V IRU VHOHFWLQJ WKH D[LV
SRVLWLRQ GDWD VFUHHQV�

7KH FRQWURO SURYLGHV HLJKW GLIIHUHQW D[HV SRVLWLRQ GDWD VFUHHQV DV
GHVFULEHG LQ 7DEOH ��$� )RXU RI WKHVH VFUHHQV PD\ EH GLVSOD\HG LQ
QRUPDO RU ODUJH �� D[LV WULSOH VL]H RU � D[LV GRXEOH VL]H� FKDUDFWHUV LI
GHVLUHG� 1RUPDO VL]H LV WKH GHIDXOW�

7DEOH ��$
'LVSOD\ 6HOHFW 6RIWNH\V

'LVSOD\ 'HVFULSWLRQ

^35*5$0` $[LV SRVLWLRQ LQ WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP LV GLVSOD\HG� (DFK WLPH WKLV VRIWNH\ LV
SUHVVHG WKH GLVSOD\ WRJJOHV EHWZHHQ QRUPDO DQG ODUJH�

^$%6` $[LV SRVLWLRQ LQ WKH PDFKLQH FRRUGLQDWH V\VWHP LV GLVSOD\HG� (DFK WLPH WKLV VRIWNH\ LV SUHVVHG
WKH GLVSOD\ WRJJOHV EHWZHHQ QRUPDO DQG ODUJH�

^7$5*(7` &RRUGLQDWH YDOXHV� LQ WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP� RI WKH HQG SRLQW RI FRPPDQGHG D[LV
PRWLRQ LV GLVSOD\HG� (DFK WLPH WKLV VRIWNH\ LV SUHVVHG WKH GLVSOD\ WRJJOHV EHWZHHQ QRUPDO DQG
ODUJH�

^'7*`
'LVWDQFH WR JR

'LVWDQFH IURP WKH FXUUHQW SRVLWLRQ WR WKH HQG SRLQW RI WKH FRPPDQGHG D[LV PRYH LV GLVSOD\HG�
(DFK WLPH WKLV VRIWNH\ LV SUHVVHG WKH GLVSOD\ WRJJOHV EHWZHHQ QRUPDO DQG ODUJH�

^$;,6 6(/(&7` 7KLV VRIWNH\ LV XVHG WR VHOHFW ZKLFK D[HV DUH JRLQJ WR EH GLVSOD\HG RQ QRUPDO DQG ODUJH
GLVSOD\V� 1RUPDO GLVSOD\V DOZD\V VKRZ DOO V\VWHP D[HV�

^0 &2'( 67$786` 0��FRGHV WKDW DUH FXUUHQWO\ DFWLYH DUH GLVSOD\HG�

^352*5$0 '7*` 7KLV VFUHHQ SURYLGHV D PXOWLSOH GLVSOD\ RI LQIRUPDWLRQ IURP WKH SURJUDP GLVSOD\ VFUHHQ DQG WKH
GLVWDQFH WR JR VFUHHQ�

^$OO` 7KLV VFUHHQ SURYLGHV D PXOWLSOH GLVSOD\ RI SRVLWLRQ LQIRUPDWLRQ SURJUDP� WDUJHW� DEVROXWH� DQG
GLVWDQFH WR JR VFUHHQV� 7KH $// GLVSOD\ LV DYDLODEOH RQ V\VWHPV ZLWK � RU IHZHU D[HV�

^* &2'( 67$786` *��FRGHV WKDW DUH FXUUHQWO\ DFWLYH DUH GLVSOD\HG�

7KH VFUHHQV GHVFULEHG DERYH PD\ DOVR VKRZ LQ DGGLWLRQ WR D[LV
SRVLWLRQ�

� 7KH FXUUHQW XQLW V\VWHP EHLQJ XVHG �PP RU LQ��
� (�6WRS

� 7KH FXUUHQW IHHGUDWH
� 7KH FXUUHQW VSLQGOH VSHHG RI WKH FRQWUROOLQJ VSLQGOH
� 7KH FXUUHQW WRRO DQG WRRO RIIVHW QXPEHUV
� 7KH DFWLYH SURJUDP QDPH �LI DQ\�
� 7KH DFWLYH VXESURJUDP QDPH �LI DQ\�
� 7KH FXUUHQW RSHUDWLQJ PRGH �0',� PDQXDO� RU DXWRPDWLF�

&KDSWHU 2YHUYLHZ

6HOHFWLRQ RI $[LV 3RVLWLRQ
'DWD 'LVSOD\



���� 'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

� 7KH FXUUHQW RSHUDWLQJ VWDWXV �F\FOH VWRS� VXVSHQG� VWDUW� IHHGKROG�
� 7KH FXUUHQW EORFN H[HFXWLQJ �VHTXHQFH QXPEHU�
� 8S WR IRXU EORFNV RI WKH FXUUHQW SURJUDP VHOHFWHG IRU SURJUDP

H[HFXWLRQ
� 6XESURJUDP SDUDPDFUR �� FDQQHG F\FOH UHSHDW FRXQW H[HFXWLQJ
7R VHOHFW DQ D[LV SRVLWLRQ GDWD GLVSOD\ �

�� 3UHVV WKH >)��@ NH\ WR GLVSOD\ WKH VRIWNH\V IRU VHOHFWLQJ D[LV
SRVLWLRQ GDWD VFUHHQV� 3UHVV WKH >)��@ NH\ DW DQ\ WLPH IURP DQ\
VRIWNH\ OHYHO� 3UHVVLQJ WKH SDJH ^�` VRIWNH\ GLVSOD\V DGGLWLRQDO
VHOHFWLRQV�

�� 3UHVV WKH VRIWNH\ FRUUHVSRQGLQJ WR WKH GLVSOD\ ZDQWHG� 7KH
VRIWNH\V ZLOO WRJJOH EHWZHHQ ODUJH DQG QRUPDO GLVSOD\ PRGH HDFK
WLPH WKH FRUUHVSRQGLQJ VRIWNH\ LV SUHVVHG� SURYLGHG WKDW VFUHHQ LV
DYDLODEOH DV D ODUJH GLVSOD\�

7KH ´ODUJHµ GLVSOD\ LV DYDLODEOH RQO\ IRU WKH D[LV SRVLWLRQ VFUHHQV
�3URJUDP� $EVROXWH� 7DUJHW� DQG 'LVWDQFH WR *R��

)RU H[DPSOH� LPPHGLDWHO\ DIWHU SRZHU XS DQG DFFHVVLQJ WKH
>)��@ IHDWXUH� SUHVVLQJ WKH ^'7*` VRIWNH\ GLVSOD\V WKH GLVWDQFH WR
JR LQ QRUPDO VL]H� 3UHVVLQJ LW DJDLQ FKDQJHV WKH GLVSOD\ WR VKRZ
WKH GLVWDQFH WR JR LQ ODUJH FKDUDFWHU VL]H�

7KH FRQWURO FDQ GLVSOD\ DQ\ IRXU D[HV LQ WULSOH�KHLJKW FKDUDFWHUV
DQG DQ\ HLJKW D[HV LQ GRXEOH�KHLJKW FKDUDFWHUV�

�� 7R UHWXUQ WR VRIWNH\ OHYHO �� SUHVV WKH >)��@ NH\ DJDLQ� 7KH PRVW
UHFHQWO\ VHOHFWHG GDWD SRVLWLRQ VFUHHQ ZLOO UHPDLQ LQ HIIHFW IRU
VRIWNH\ OHYHO � XQWLO HLWKHU SRZHU LV WXUQHG RII RU D GLIIHUHQW
SRVLWLRQ GLVSOD\ VFUHHQ LV VHOHFWHG� 7KH GHIDXOW VFUHHQ VHOHFWHG DW
SRZHU XS LV WKH UHJXODU VL]H SURJUDP GLVSOD\�



����'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

7KH IROORZLQJ ILJXUHV VKRZ WKH D[LV SRVLWLRQ GDWD GLVSOD\ WKDW ZLOO
UHVXOW ZKHQ WKH FRUUHVSRQGLQJ VRIWNH\ LV SUHVVHG�

^35*5$0`

$[LV SRVLWLRQ LQ WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP GLVSOD\HG LQ
QRUPDO VL]H FKDUDFWHUV�

)LJXUH ���
5HVXOW $IWHU 3UHVVLQJ ^35*5$0` 6RIWNH\

^35*5$0` �/DUJH 'LVSOD\�

$[LV SRVLWLRQ LQ WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP GLVSOD\HG LQ
ODUJH FKDUDFWHUV�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^35*5$0` �/DUJH 'LVSOD\� 6RIWNH\



���� 'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

^$%6`

7KH D[LV SRVLWLRQ GDWD LQ WKH PDFKLQH FRRUGLQDWH V\VWHP�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^$%6` 6RIWNH\

^$%6` �/DUJH 'LVSOD\�

$[LV SRVLWLRQ LQ WKH PDFKLQH FRRUGLQDWH V\VWHP GLVSOD\HG LQ ODUJH
FKDUDFWHUV�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^$%6` �/DUJH 'LVSOD\� 6RIWNH\



����'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

^7DUJHW`

7KH FRRUGLQDWH YDOXHV RI WKH HQG SRLQW RI WKH FXUUHQWO\ H[HFXWLQJ
D[LV PRYH LV GLVSOD\HG DW D SRVLWLRQ LQ WKH FXUUHQW ZRUN FRRUGLQDWH
V\VWHP�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^7$5*(7` 6RIWNH\

^7DUJHW` �/DUJH 'LVSOD\�

7KH FRRUGLQDWH YDOXHV LQ WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP� RI WKH
HQG SRLQW RI FRPPDQGHG D[LV PRYHV LQ QRUPDO VL]H FKDUDFWHUV�

)LJXUH ���
5HVXOWV DIWHU 3UHVVLQJ ^7$5*(7` 6RIWNH\ �/DUJH 'LVSOD\�



���� 'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

^'7*`

7KH GLVWDQFH IURP WKH FXUUHQW SRVLWLRQ WR WKH FRPPDQG HQG SRLQW� RI
WKH FRPPDQGHG D[LV LQ QRUPDO VL]H FKDUDFWHUV�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^'7*` 6RIWNH\

^'7*` �/DUJH 'LVSOD\�

7KH GLVWDQFH IURP FXUUHQW SRVLWLRQ WR WKH FRPPDQG HQG SRLQW RI WKH
FRPPDQGHG D[LV PRYH LQ ODUJH FKDUDFWHUV�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^'7*` �/DUJH 'LVSOD\� 6RIWNH\



����'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

^$;,6 6(/(&7`

,PSRUWDQW� ^$;,6 6(/(&7` LV DYDLODEOH RQO\ GXULQJ D ODUJH
FKDUDFWHU GLVSOD\�

:KHQ \RX SUHVV ^$;,6 6(/(&7`� WKH FRQWURO GLVSOD\V WKH D[LV QDPHV
LQ WKH VRIWNH\ DUHD� 3UHVV D VSHFLILF D[LV OHWWHU VRIWNH\ WR WRJJOH WKH
SRVLWLRQ GLVSOD\ RI WKDW D[LV RQ DQG RII�

,I D QRUPDO VL]H GLVSOD\ LV EHLQJ YLHZHG WKH D[LV VHOHFW IHDWXUHV FDQ
VHOHFW WKH D[HV IRU WKHVH QRUPDO VL]H GLVSOD\V�

)LJXUH ���
5HVXOWV $IWHU 3UHVVLQJ ^$;,6 6(/(&7` 6RIWNH\

^0 &2'( 67$786`

7KH FXUUHQWO\ DFWLYH V\VWHP 0��FRGHV DUH GLVSOD\HG� 7KLV VFUHHQ
LQGLFDWHV WKH ODVW SURJUDPPHG V\VWHP 0��FRGH LQ WKH PRGDO JURXS� ,W
LV WKH ORJLF SURJUDPPHU·V UHVSRQVLELOLW\ WR PDNH VXUH SURSHU
PDFKLQH DFWLRQ WDNHV SODFH ZKHQ WKH 0��FRGH LV SURJUDPPHG�

7R DFFHVV WKLV VFUHHQ� SUHVV WKH ^�` EXWWRQ�

�VRIWNH\ OHYHO ��



���� 'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOW $IWHU 3UHVVLQJ ^0 &2'(` 6RIWNH\

^35*5$0 '7*`

7KLV VFUHHQ SURYLGHV D PXOWLSOH GLVSOD\ RI SRVLWLRQ LQIRUPDWLRQ IURP
WKH SURJUDP VFUHHQ DQG WKH GLVWDQFH WR JR VFUHHQ�

)LJXUH ����
3URJUDP� 'LVWDQFH WR *R 6FUHHQ



����'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

^$//`

7KLV VFUHHQ SURYLGHV D PXOWLSOH GLVSOD\ RI SRVLWLRQ LQIRUPDWLRQ IURP
WKH SURJUDP� GLVWDQFH WR JR� DEVROXWH� DQG WDUJHW VFUHHQV�

)LJXUH ����
5HVXOW $IWHU 3UHVVLQJ ^$//` 6RIWNH\



����� 'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

^* &2'( 67$786`

7KH FXUUHQWO\ DFWLYH *�FRGHV DUH GLVSOD\HG�

)LJXUH ����
5HVXOWV $IWHU 3UHVVLQJ ^* &2'(` 6RIWNH\

7KH ��3& FRQWURO LV HTXLSSHG WR GLVSOD\ DOO VFUHHQV� VRIWNH\V� DQG
PHVVDJHV LQ PXOWLSOH ODQJXDJHV�

3UHVV WKH ^6:,7&+ /$1*` VRIWNH\ WR DFFHVV WKHVH ODQJXDJHV�

�VRIWNH\ OHYHO ��

(DFK WLPH \RX SUHVV WKH ^6:,7&+ /$1*` VRIWNH\� WKH ODQJXDJH
GLVSOD\HG RQ WKH VFUHHQ FKDQJHV� 7KH V\VWHP LQVWDOOHU FDQ SDVVZRUG
SURWHFW WKLV VRIWNH\�

&KDQJLQJ /DQJXDJHV



�����'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

7KH ��3& FRQWURO LV HTXLSSHG WR GLVSOD\ ILYH ODQJXDJHV� 7KH
ODQJXDJHV DYDLODEOH DQG WKH RUGHU WKH\ DUH GLVSOD\HG DUH IL[HG LQ WKLV
RUGHU�

� (QJOLVK
� )UHQFK

� *HUPDQ
� 6SDQLVK
� ,WDOLDQ

:KHQ WKH ��3& LV VWDUWHG� WKH %'6 GLVSOD\V WKH SRZHU WXUQ�RQ
VFUHHQ�

7KH IROORZLQJ VHFWLRQ GLVFXVVHV KRZ WR PRGLI\ LQIRUPDWLRQ
GLVSOD\HG RQ WKLV VFUHHQ DW SRZHU XS�

(GLWLQJ WKH 6\VWHP ,QWHJUDWRU 0HVVDJH /LQHV

7R HGLW WKH V\VWHP LQWHJUDWRU PHVVDJH OLQHV RI WKH SRZHU WXUQ�RQ
VFUHHQ� GR WKH IROORZLQJ�

�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��

7KH FRQWURO EULQJV \RX WR VRIWNH\ OHYHO ��

�� 3UHVV WKH ^3720 6,�2(0` VRIWNH\�

�VRIWNH\ OHYHO ��

7KH FRQWURO FKDQJHV WKH VFUHHQ WR GLVSOD\ WKH 372 VFUHHQ� DV VKRZQ
LQ WKLV VHFWLRQ�

3RZHU 7XUQ�RQ 6FUHHQ



����� 'DWD 'LVSOD\

3XEOLFDWLRQ ��������� �� $SULO ����

7KHUH DUH WKUHH OLQHV DYDLODEOH IRU V\VWHP LQWHJUDWRU PHVVDJHV� 7KH
VRIWNH\V XVHG WR FKDQJH WKHVH OLQHV DUH SDVVZRUG SURWHFWHG�

7KHVH WKUHH OLQHV DUH DYDLODEOH
IRU V\VWHP LQWHJUDWRU PHVVDJHV�

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR KLJKOLJKW WKH OLQH WKDW \RX ZDQW
WR FKDQJH RQ WKH 372 VFUHHQ� 7KH OLQH VHOHFWHG LV VKRZQ LQ
UHYHUVH YLGHR�

�� 3UHVV WKH ^(17(5 0(6$*(` VRIWNH\� 7KLV KLJKOLJKWV WKH VRIWNH\�
DQG WKH FRQWURO GLVSOD\V WKH LQSXW SURPSW ´372 0(66$*(�µ DW
WKH WRS RI WKH VFUHHQ� $OVR� WKH FXUUHQW WH[W� LI DQ\� RI WKH VHOHFWHG
PHVVDJH OLQH LV VKRZQ RQ WKH LQSXW OLQH QH[W WR WKH SURPSW�
�7KH WH[W PD\ EH HGLWHG OLNH DQ\ RWKHU LQSXW VWULQJ��

�VRIWNH\ OHYHO ��

�� 2QFH \RX HGLW WKH OLQH� SUHVV WKH >(17(5@ NH\ WR WUDQVIHU WKH
HGLWHG OLQH WR WKH 372 VFUHHQ� $IWHU \RX SUHVV WKH >(17(5@NH\�
\RX FDQ HLWKHU�

� HGLW DQRWKHU OLQH
� H[LW WKH 372 VFUHHQ E\ SUHVVLQJ WKH XS DUURZ VRIWNH\
&KDQJHV WR WKH V\VWHP LQWHJUDWRU PHVVDJH OLQHV DUH DXWRPDWLFDOO\
VDYHG ZKHQ \RX H[LW WKH 372 VFUHHQ�

(1' 2) &+$37(5



&KDSWHU �

3XEOLFDWLRQ ��������� �� $SULO ����

,QWURGXFWLRQ WR 3URJUDPPLQJ

7KH ��3& FRQWURO SHUIRUPV PDFKLQLQJ RSHUDWLRQV E\ H[HFXWLQJ D
VHULHV RI FRPPDQGV WKDW PDNH XS D SDUW SURJUDP� 7KHVH FRPPDQGV
DUH LQWHUSUHWHG E\ WKH FRQWURO ZKLFK WKHQ GLUHFWV D[LV PRWLRQ� VSLQGOH
URWDWLRQ� WRRO VHOHFWLRQ� DQG RWKHU &1& IXQFWLRQV�

3DUW SURJUDPV FDQ EH H[HFXWHG IURP WKH FRQWURO·V PHPRU\ RU IURP
WKH KDUG GLVN�

7KLV FKDSWHU EHJLQV ZLWK DQ H[SODQDWLRQ RI &1& SDUW SURJUDP
IRUPDW� 7KH UHPDLQGHU RI WKH FKDSWHU GHDOV ZLWK WKH FRQWHQWV RI D
SDUW SURJUDP� LQFOXGLQJ�

7RSLF� 2Q SDJH�

3URJUDP FRQILJXUDWLRQ ����

3URJUDP QDPHV ����

6HTXHQFH QXPEHUV ����

6XESURJUDPV ����

:RUG IRUPDWV DQG IXQFWLRQV �����

:RUG GHVFULSWLRQV �����

(DFK LQGLYLGXDO PDFKLQLQJ RSHUDWLRQ SHUIRUPHG E\ WKH FRQWURO LV
GHWHUPLQHG E\ WKH FRQWURO·V LQWHUSUHWDWLRQ RI D JURXS RI ZRUGV RU
FRGHV �FRPPDQGV� FDOOHG D ´EORFN�µ ,QGLYLGXDO EORFNV LQ D SDUW
SURJUDP GHILQH HDFK PDFKLQLQJ SURFHVV� 3DUW SURJUDPV FRQVLVW RI D
QXPEHU RI EORFNV WKDW GHILQH D FRPSOHWH RSHUDWLRQ RI D SDUW�

3DUW SURJUDP EORFNV DUH PDGH XS RI�

&RPSRQHQW RI
SURJUDP EORFN�

'HVFULSWLRQ�

FKDUDFWHU D QXPEHU� D OHWWHU� RU D V\PERO WKDW PHDQV VRPHWKLQJ VSHFLILF WR WKH
FRQWURO� )RU H[DPSOH� � * � DUH FKDUDFWHUV WKDW WKH FRQWURO UHFRJQL]HV
DV PHDQLQJIXO LQIRUPDWLRQ�

DGGUHVV D OHWWHU WKDW GHILQHV WKH LQVWUXFWLRQ IRU WKH FRQWURO� ([DPSOHV RI DGGUHVVHV
DUH� *� ;� =� )�

ZRUG DQ DGGUHVV IROORZHG E\ D QXPHULF YDOXH� ([DPSOHV RI ZRUGV DUH� *���
;����� )���� 0�� (DFK ZRUG UHTXLUHV D VSHFLILF IRUPDW IRU LWV QXPHULF SDUW�
7KHVH IRUPDWV DUH JLYHQ RQ SDJH ������

&KDSWHU 2YHUYLHZ

3URJUDP &RQILJXUDWLRQ



���� ,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

FRGH LQGXVWU\ VWDQGDUGV IRU PDQ\ RI WKH *� DQG 0�FRGHV XVHG KHUH� )RU WKDW
UHDVRQ� WKH\ DUH RIWHQ UHIHUUHG WR DV *� RU 0� ´FRGHV�µ

SDUDPHWHU D QXPEHU RI IL[HG F\FOHV WKDW DUH LQLWLDWHG E\ D VSHFLILF *�FRGH� 2WKHU
ZRUGV DSSHDULQJ LQ WKRVH *�FRGH EORFNV DUH UHIHUUHG WR DV ´SDUDPHWHUVµ
EHFDXVH WKHLU YDOXHV DUH UHOHYDQW RQO\ WR WKDW *�FRGH� )RU H[DPSOH� D
=�ZRUG JHQHUDOO\ UHIHUV WR D = D[LV PRYH� EXW ZKHQ LW DSSHDUV LQ D EORFN
ZLWK D *�� SHFN GULOOLQJ F\FOH� LWV YDOXH UHIHUV WR WKH GHSWK RI WKH KROH WR
EH GULOOHG� ,Q WKDW FDVH� LW LV D ´SDUDPHWHUµ RI WKH *�� IL[HG F\FOH�

$ EORFN LV D VHW RI ZRUGV DQG FKDUDFWHUV WKDW GHILQHV WKH RSHUDWLRQV
RI WKH FRQWURO� )RU H[DPSOH�

� 1� *�� ;��� =��� 0� �

HQG RI EORFN FKDUDFWHU

PLVFHOODQHRXV IXQFWLRQ ZRUG
�VSLQGOH RQ IRUZDUG�

D[LV PRYHPHQW ZRUGV

SUHSDUDWRU\ IXQFWLRQ ZRUG
�UDSLG SRVLWLRQLQJ PRGH�

VHTXHQFH QXPEHU ZRUG

RSWLRQDO EORFN GHOHWH FKDUDFWHU

7KH ��3& FRQWURO VHTXHQWLDOO\ H[HFXWHV EORFNV LQ D SDUW SURJUDP WR
FRQGXFW WKH UHTXLUHG PDFKLQLQJ RSHUDWLRQ�

,PSRUWDQW� 7R PDNH MXPSV� ORRSV� RU FDOFXODWLRQV ZLWKLQ DQ
H[HFXWLQJ SURJUDP RU VXESURJUDP� XVH WKH SDUDPDFUR
IHDWXUHV GHVFULEHG LQ FKDSWHU ���

$ SDUW SURJUDP KDV D�

3DUW SURJUDP
VHFWLRQ�

'HVFULSWLRQ�

%HJLQQLQJ VHWV XS WKH FRQWURO DQG WKH PDFKLQH WR SHUIRUP WKH RSHUDWLRQV ZDQWHG

0LGGOH SHUIRUPV WKH PDFKLQLQJ RSHUDWLRQV

(QG UHWXUQV WKH PDFKLQH WR D VDIH VWRS SRVLWLRQ� DQG SUHSDULQJ WKH FRQWURO IRU
WKH QH[W SDUW SURJUDP

7KH EORFNV SURJUDPPHG YDU\ IRU HDFK VHFWLRQ RI WKH SURJUDP� $V DQ
H[DPSOH� FRQVLGHU WKH IROORZLQJ VLPSOH H[DPSOH SURJUDP�



����,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ���
6DPSOH 3DUW 3URJUDP

*��*���

*��;����
*��=����(���
*��;��

=���
0���

EHJLQQLQJ

PLGGOH

HQG

3URJUDP 1DPHV

<RX FDQ HQWHU XS WR � DOSKDQXPHULF FKDUDFWHUV IRU SURJUDP QDPHV�

6XESURJUDPV DUH GHVLJQDWHG ZLWK WKH OHWWHU 2 IROORZHG E\ �
QXPEHUV� ,I \RX HQWHU D QHZ SURJUDP QDPH ZLWK � QXPHULF
FKDUDFWHUV� WKH FRQWURO DVVXPHV WKDW LW LV D VXESURJUDP DQG
DXWRPDWLFDOO\ LQVHUWV WKH OHWWHU 2 DV WKH ILUVW FKDUDFWHU LQ WKH QDPH�
7KH FRQWURO GRHV QRW FRQVLGHU SURJUDPV ZLWK PRUH WKDQ � QXPHULF
FKDUDFWHUV DV VXESURJUDPV�

7KH FRQWURO OLVWV VXESURJUDPV LQ QXPHULFDO RUGHU IURP ORZHVW WR
KLJKHVW� 7KH PDLQ SURJUDPV DUH OLVWHG LQ DOSKDEHWLFDO RUGHU�
IROORZLQJ WKH VXESURJUDPV�

(QWHULQJ 3URJUDP 1DPHV

7R HQWHU D SURJUDP QDPH�

�� 3UHVV WKH VRIWNH\ ^352*5$0 0$1$*(`� 7KLV FDOOV XS WKH SURJUDP
GLUHFWRU\� ZKLFK OLVWV VXESURJUDPV ILUVW� WKHQ SURJUDPV E\
DOSKDEHWLFDO RUGHU�

�� 7\SH LQ WKH QDPH RI D QHZ SURJUDP RU RQH DOUHDG\ OLVWHG� <RX
FDQQRW HQWHU VSDFHV RU VSHFLDO FKDUDFWHUV�

�� 3UHVV ^(',7`� 7KLV LQLWLDWHV WKH HGLWLQJ PRGH IRU WKH SURJUDP
VHOHFWHG�

([DPSOH ���
(QWHULQJ 6XESURJUDP 1DPHV

1DPH HQWHUHG 3URJUDP QDPH VWRUHG E\ FRQWURO

2����� 2�����

2��� 2�����

��� 2�����

����� 2�����



���� ,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ���
/HJDO 3URJUDP 1DPH %ORFNV

2������

2������7$33,1* 352*5$0��

2���

2��

6HTXHQFH 1XPEHUV

(DFK EORFN LQ D SDUW SURJUDP FDQ EH DVVLJQHG D VHTXHQFH QXPEHU WR
GLVWLQJXLVK RQH EORFN IURP DQRWKHU� 6HTXHQFH QXPEHUV EHJLQ ZLWK
DQ 1 DGGUHVV� IROORZHG E\ D RQH WR ILYH GLJLW QXPHULF YDOXH�

6HTXHQFH QXPEHUV FDQ EH DVVLJQHG DW UDQGRP WR VSHFLILF EORFNV RU WR
DOO EORFNV� ,I \RX DVVLJQ VHTXHQFH QXPEHUV WR EORFNV� \RX FDQ
GHVLJQDWH WKHLU VHTXHQFH QXPEHUV� 6HTXHQFH QXPEHUV DUH QHFHVVDU\
WR PDNH SURJUDP MXPSV DQG WR VSHFLI\ D EORFN IRU SDUDPDFUR FDOOV
DQG UHWXUQV�

%HORZ LV DQ H[DPSOH RI WZR EORFNV ZLWK VHTXHQFH QXPEHUV �����
DQG ������

1����� ;�� =�� �

1����� ;�� =�� �

:KHQ \RX DVVLJQ VHTXHQFH QXPEHUV WR EORFNV WKH 1�ZRUG FRPHV
ILUVW LQ WKH EORFN H[FHSW ZKHQ \RX GHVLJQDWH EORFN GHOHWH� 6HH
SDJH ����� ,W LV QRW QHFHVVDU\ WR SURJUDP WKH 1�ZRUG ILUVW LQ WKH
EORFN� 7KH FRQWURO VWLOO ILQGV LW IRU MXPSV� KRZHYHU� LW ZLOO QRW ILQG
UHQXPEHU RSHUDWLRQV�

,I PRUH WKDQ RQH 1�ZRUG LV LQ D EORFN� WKH FRQWURO XVHV RQO\ WKH ILUVW
1�ZRUG HQFRXQWHUHG IRU WKDW EORFN QXPEHU�

'LIIHUHQW EORFNV FDQ EH DVVLJQHG WKH VDPH VHTXHQFH QXPEHU� ,I WKLV
QXPEHU LV FDOOHG E\ D ´*272µ RU VRPH RWKHU FRPPDQG� WKH ILUVW
EORFN IRXQG E\ WKH FRQWURO ZLWK WKH VHTXHQFH QXPEHU WKDW LV FORVHVW
WR WKH FDOOLQJ EORFN LV XVHG� 7KH FRQWURO ILUVW VHDUFKHV IRU WKH
VHTXHQFH QXPEHU LQ WKH IRUZDUG GLUHFWLRQ �IURP WKH FDOOLQJ EORFN��
WKHQ LW VHDUFKHV LQ WKH UHYHUVH GLUHFWLRQ �IURP WKH FDOOLQJ EORFN��
+RZ WKH FRQWURO UHDFWV LI WKH VHTXHQFH QXPEHU LV QRW IRXQG LV
GHWHUPLQHG E\ WKH VSHFLILF RSHUDWLRQ EHLQJ XVHG�

7KH FRQWURO KDV D SURJUDPPLQJ IHDWXUH WKDW UHQXPEHUV H[LVWLQJ
VHTXHQFH QXPEHUV RU DVVLJQV DOO EORFN VHTXHQFH QXPEHUV�



����,QWURGXFWLRQ WR 3URJUDPPLQJ
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&RPPHQW %ORFNV

,QIRUPDWLRQ EHWZHHQ WKH FRQWURO RXW FRGH ´�µ DQG WKH FRQWURO LQ FRGH
´�µ ZLWKLQ D SDUW SURJUDP LV UHJDUGHG DV D FRPPHQW� DQG LW LV QRW
KDQGOHG DV VLJQLILFDQW LQIRUPDWLRQ� 7KH FRPPHQW FDQ EH GHVFULEHG
LQ XS WR ��� FKDUDFWHUV �LQFOXGLQJ WKH FRQWURO RXW�LQ FRGHV��
FRQVLVWLQJ RI DOSKDQXPHULF FKDUDFWHUV DQG VSHFLDO V\PEROV�

([DPSOH ���
3URJUDP %ORFN :LWK &RPPHQW

1�����*��;���&+$1*( 72 ,1&� 029( ; ���

%ORFN 'HOHWH DQG 0XOWLOHYHO 'HOHWH

:KHQ \RX SURJUDP D VODVK ´�µ IROORZHG E\ D QXPHULF YDOXH �����
DQ\ZKHUH LQ D EORFN� WKH FRQWURO VNLSV �GRHV QRW H[HFXWH� DOO
UHPDLQLQJ SURJUDPPHG FRPPDQGV� 7KH EORFN GHOHWH IHDWXUH LV
WXUQHG RQ ZLWK DQ RSWLRQDOO\ LQVWDOOHG VZLWFK RQ WKH 07% SDQHO�

<RXU V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 LI WKH HQWLUH EORFN LV
GHOHWHG RU LI RQO\ WKH FKDUDFWHUV WR WKH ULJKW RI WKH EORFN GHOHWH � DUH
GHOHWHG� ,I WKH HQWLUH EORFN LV WR EH GHOHWHG� LW LV GRQH UHJDUGOHVV RI
WKH SRVLWLRQ RI WKH � FKDUDFWHU LQ WKH EORFN�

([DPSOH ���
%ORFN 'HOHWH LQ D 3DUW 3URJUDP

3URJUDP %ORFN &RPPHQW

1���� ;BB =BB� ILUVW EORFN

1���� =BB� VHFRQG EORFN

��1���� ;BB� FRQWURO VNLSV WKLV EORFN LI VZLWFK � LV RQ

����1���� ;BB� FRQWURO VNLSV WKLV EORFN LI VZLWFK � RU VZLWFK � DUH RQ

�1���� ;BB� FRQWURO VNLSV WKLV EORFN LI VZLWFK � LV RQ

1���� ;BB�

��1���� ;BB� FRQWURO VNLSV WKLV EORFN LI VZLWFK � LV RQ

7KH FRQWURO DOZD\V UHDGV VHYHUDO EORFNV LQWR LWV EXIIHU PHPRU\ VR
WKDW LW FDQ SUHSDUH IRU PRYHV DQG FRPPDQGV EHIRUH LW H[HFXWHV WKHP�
7KH VZLWFK FRQWUROOLQJ D EORFN GHOHWH PXVW EH VHW EHIRUH WKDW EORFN LV
UHDG LQWR EXIIHU PHPRU\� RWKHUZLVH LW ZLOO QRW EH VNLSSHG�

7KH FRQWURO FRQVLGHUV D ´�µ ZLWKRXW D QXPEHU WR PHDQ ´���µ
+RZHYHU� ´��µ PXVW EH SURJUDPPHG LI PRUH WKDQ RQH EORFN GHOHWH
QXPEHU LV WR EH XVHG LQ D EORFN�



���� ,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

7KH EORFN GHOHWH LV DFWLYH IRU VHTXHQFH QXPEHU VHDUFK DQG GU\ UXQ
RSHUDWLRQV�

7KH FRQWURO LJQRUHV WKH EORFN GHOHWH ZKHQ \RX ORDG D SDUW SURJUDP
IURP WDSH RU DQRWKHU GHYLFH LQWR FRQWURO PHPRU\� 7KH FRQWURO DOVR
LJQRUHV WKH EORFN GHOHWH ZKHQ D SDUW SURJUDP LV VDYHG RQ SXQFKHG
WDSH RU DQRWKHU GHYLFH IURP FRQWURO PHPRU\�

)RU GHWDLOV RQ WKH EORFN GHOHWH VZLWFK�V�� VHH WKH ORJLF UHIHUHQFH
PDQXDO DQG WKH GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU�

(QG RI %ORFN 6WDWHPHQW

$OO SURJUDP EORFNV PXVW KDYH DQ HQG RI EORFN VWDWHPHQW DV WKH ODVW
FKDUDFWHU LQ WKH EORFN� 7KLV FKDUDFWHU WHOOV WKH FRQWURO KRZ WR
VHSDUDWH GDWD LQWR EORFNV� 7KH FRQWURO XVHV WKH ´�µ WR PDUN WKH HQG RI
D EORFN�

,PSRUWDQW� :KHQ SHUIRUPLQJ DQ (2% VHDUFK� WKH VHDUFK LV
H[HFXWHG IURP WKH EHJLQQLQJ RI WKH SDUW SURJUDP� 127
IURP WKH SRLQW RI GLVSOD\�

7R VSHFLI\ DQ HQG RI EORFN FKDUDFWHU ´�µ DW WKH NH\ERDUG XVH WKH
>(2%@ NH\ RQ WKH RSHUDWRU SDQHO� ,I \RX DUH HGLWLQJ SDUW SURJUDPV RII
OLQH \RX FDQQRW HQWHU WKH HQG RI EORFN FKDUDFWHU ZKHQ EORFNV DUH
NH\HG LQ� 5HIHU WR FKDSWHU �� 7KH FRQWURO DXWRPDWLFDOO\ LQVHUWV HQG
RI EORFN ´�µ ZKHQ WKH SURJUDP LV GRZQORDGHG�

:KHQ WKH VDPH VHULHV RI EORFNV LV UHSHDWHG PRUH WKDQ RQFH LW LV
XVXDOO\ HDVLHU WR SURJUDP WKHP XVLQJ D VXESURJUDP�

7KH NH\ GLIIHUHQFH EHWZHHQ D VXESURJUDP DQG D *�� SDUDPDFUR LV
WKDW D SDUDPDFUR DOZD\V JHWV D QHZ VHW RI ORFDO SDUDPHWHUV� $
VXESURJUDP XVHV WKH VDPH VHW RI ORFDO SDUDPHWHUV WKDW WKH PDLQ
SURJUDP XVHG� 6HH FKDSWHU �� IRU GHWDLOV RQ SDUDPDFURV DQG ORFDO
SDUDPHWHUV�

7KLV VHFWLRQ H[SODLQV�

� 0DLQ DQG VXESURJUDPV
� 6XESURJUDP FDOOV
,PSRUWDQW� 7R PDNH MXPSV� ORRSV� RU FDOFXODWLRQV ZLWKLQ DQ

H[HFXWLQJ SURJUDP RU VXESURJUDP� XVH DQ\ RI WKH
SDUDPDFUR IHDWXUHV GHVFULEHG LQ FKDSWHU ���

<RX FDQ FDOO D VXESURJUDP LQ DQ 0', FRPPDQG� KRZHYHU� D 0',
FRPPDQG FDQQRW FRQWDLQ DQ 0�� FRGH�

8VLQJ 6XESURJUDPV
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�
$77(17,21� $Q\ HGLWV WKDW \RX PDNH WR D
VXESURJUDP RU SDUDPDFUR SURJUDP �DV GLVFXVVHG LQ
FKDSWHU �� WKDW KDYH DOUHDG\ EHHQ FDOOHG IRU DXWRPDWLF
H[HFXWLRQ DUH LJQRUHG XQWLO WKH FDOOLQJ SURJUDP LV
GLVDEOHG DQG UHDFWLYDWHG� 6XESURJUDPV DQG SDUDPDFURV
DUH FDOOHG IRU DXWRPDWLF H[HFXWLRQ WKH LQVWDQW WKDW WKH
FDOOLQJ SURJUDP LV VHOHFWHG DV DFWLYH �DV GHVFULEHG RQ
SDJH ������

6XESURJUDP &DOO �0���

*HQHUDOO\� SURJUDPV DUH H[HFXWHG VHTXHQWLDOO\� :KHQ \RX HQWHU DQ
0��3QQQQQ FRPPDQG �´QQQQQµ UHSUHVHQWLQJ D VXESURJUDP QXPEHU�
LQ D SURJUDP� WKH FRQWURO PHUJHV WKH VXESURJUDP �GHVLJQDWHG E\ WKH
DGGUHVV 3� EHIRUH WKH EORFN WKDW LPPHGLDWHO\ IROORZV WKH 0��
FRPPDQG� 7KH FRQWURO LVVXHV WKH HUURU PHVVDJH ´&$1127 23(1
68%352*5$0µ� LI LW FDQQRW ILQG WKH VXESURJUDP GHVLJQDWHG E\ WKH
0�� FRPPDQG�

)RU H[DPSOH�

0�� 3����� �

ZRXOG FDXVH H[HFXWLRQ WR WUDQVIHU IURP WKH FXUUHQW SURJUDP WR WKH
VXESURJUDP QXPEHUHG ������

,PSRUWDQW� )RU D SURJUDP WR EH XVHG DV D VXESURJUDP LW PXVW KDYH
D SURJUDP QDPH VWDUWLQJ ZLWK WKH OHWWHU 2 IROORZHG E\
XS WR D � GLJLW QXPHULF YDOXH� :KHQ FDOOLQJ WKH
VXESURJUDP ZLWK D 3�ZRUG RQO\ WKH QXPHULF YDOXH LV
XVHG� 7KH OHWWHU 2 LV RPLWWHG�

<RX PLJKW ZDQW WR H[HFXWH D VXESURJUDP PRUH WKDQ RQH WLPH� )RU
H[DPSOH�

0��3QQQQQ/PP�

ZRXOG FDXVH WKH VXESURJUDP QXPEHUHG QQQQQ WR EH PHUJHG LQ WKH
PDLQ SURJUDP PP WLPHV� :KHQ \RX HQWHU DQ / FRPPDQG LQ D 0��
FRPPDQG� WKH FRQWURO PHUJHV WKH VXESURJUDP �GHVLJQDWHG E\ WKH
DGGUHVV 3� EHIRUH WKH EORFN WKDW LPPHGLDWHO\ IROORZV WKH 0��
FRPPDQG DV PDQ\ WLPHV DV GHVLJQDWHG E\ WKH /�ZRUG� %RWK WKH 3�
DQG /�ZRUGV PXVW IROORZ WKH 0�� FRPPDQG LQ D SURJUDP EORFN�

2PLVVLRQ RI DQ /�ZRUG LV UHJDUGHG DV /�� $Q /�ZRUG FDQQRW EH D
QHJDWLYH YDOXH RU KDYH D YDOXH RI ]HUR�

,PSRUWDQW� ,I 0�� RU 0�� FRGHV DUH IRXQG LQ D VXESURJUDP EHIRUH
WKH SURJUDP UHDGV DQ 0��� H[HFXWLRQ VWRSV� 7KH
SURJUDP UHVHWV RU UHZLQGV LI DQ 0�� FRGH LV H[HFXWHG�
RU WKH SURJUDP HQGV LI WKH 0�� FRGH LV H[HFXWHG�



���� ,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

0DLQ DQG 6XESURJUDP 5HWXUQ

0�� FRGH DFWV DV D UHWXUQ FRPPDQG LQ ERWK VXE� DQG PDLQ SURJUDPV�
KRZHYHU� WKHUH DUH VSHFLILF GLIIHUHQFHV�

8VLQJ 0�� LQ D 0DLQ 3URJUDP

,I \RX XVH 0��
LQ D�

0���

0DLQ SURJUDP H[HFXWHV DOO FRPPDQGV LQ WKH EORFN� UHJDUGOHVV LI LQIRUPDWLRQ
LV SURJUDPPHG LQ WKH EORFN WR WKH ULJKW RI WKH 0�� FRPPDQG

FOHDUV DOO PRGDO FRGHV VLPLODU WR DQ 0�� RU 0�� �VLPXODWHV
VWDUW�XS FRQGLWLRQV�

UHVHWV WKH FXUUHQW PDLQ SURJUDP WR WKH ILUVW EORFN

DXWRPDWLFDOO\ SHUIRUPV D F\FOH VWDUW RQ WKH SURJUDP DIWHU LW LV
UHVHW DQG SURJUDP H[HFXWLRQ VWDUWV RYHU�

6XESURJUDP WHOOV WKH FRQWURO WKH HQG RI D VXESURJUDP

ZLOO QRW PHUJH DQ\ FRPPDQGV ZLWKLQ D ILOH WKDW LV XVHG DV D
VXESURJUDP DQG IROORZV D 0�� FRGH LQ WKH PDLQ SURJUDP LQWR
WKH FDOOLQJ SURJUDP�

8VLQJ 0�� LQ D 6XESURJUDP

3URJUDP WKH 0�� FRGH DQ\ZKHUH LQ D SURJUDP EORFN� SURYLGHG QR
D[LV ZRUGV DUH SURJUDPPHG WR WKH OHIW RI 0��� $Q\ LQIRUPDWLRQ
�RWKHU WKDQ D[LV ZRUGV� SURJUDPPHG WR WKH OHIW RI 0�� LV H[HFXWHG DV
SDUW RI WKH VXESURJUDP� ZKLOH LQIRUPDWLRQ �LQFOXGLQJ D[LV ZRUGV�
SURJUDPPHG LQ WKH EORFN WR WKH ULJKW RI WKH 0�� FRPPDQG LV
LJQRUHG�

,I \RX SURJUDP� 7KHQ�

0��;��� ;�� LV LJQRUHG LQ WKLV VXESURJUDP EORFN

;��0��� ;�� JHQHUDWHV DQ HUURU LQ WKLV VXESURJUDP

0��0��� 0�� LV H[HFXWHG DV QRUPDO LQ WKLV VXESURJUDP
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([DPSOH ���
6XESURJUDP &DOOV DQG 5HWXUQV

0$,1 352*5$0 68%352*5$0 � 68%352*5$0 �

�0$,1 352*5$0�� �68%352*5$0 ��� �68%352*5$0 ���

1��������� 1������ 1������

1��������� 1��������� 1��������0���

1�����0��3�� 1�����0���

1��������� 1���������

1��������� 1�����0���

1�����0��3�/��

1�����0���

7KLV SDWK RI H[HFXWLRQ UHVXOWV ZKHQ \RX VHOHFW WKH PDLQ SURJUDP LQ
([DPSOH ��� DV WKH DFWLYH SURJUDP�

�0$,1 352*5$0��

1���������

1���������

1�����0��3��

�68%352*5$0 ���

1������

1���������

1�����0���

1���������

1���������

1�����0��3�/��

�68%352*5$0 ���

1������

1��������0���

�68%352*5$0 ���

122����

1��������0���

1�����0���

6XESURJUDP 1HVWLQJ

:H XVH WKH WHUP QHVWLQJ WR GHVFULEH RQH SURJUDP FDOOLQJ DQRWKHU�
7KH SURJUDP FDOOHG LV D QHVWHG SURJUDP� :KHQ D VXESURJUDP LV
FDOOHG IURP WKH PDLQ SURJUDP LW LV RQ WKH ILUVW QHVWLQJ OHYHO RU
QHVWLQJ OHYHO �� ,I WKDW VXESURJUDP LQ WXUQ FDOOV DQRWKHU VXESURJUDP�
WKH FDOOHG VXESURJUDP LV LQ QHVWLQJ OHYHO �� 6XESURJUDPV FDQ EH
QHVWHG XS WR D PD[LPXP RI � OHYHOV�
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)LJXUH ���
6XESURJUDP 1HVWLQJ

0DLQ
SURJUDP

6XE�
SURJUDP �

6XE�
SURJUDP �

6XE�
SURJUDP �

6XE�
SURJUDP �

/HYHO � /HYHO � /HYHO � /HYHO �

0���S 0��� 0��� 0��� 0���

0��3������

0��3������

0��3������

0��3������

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

,PSRUWDQW� &DOOLQJ D PDFUR GRHV QRW DGG WR WKH QHVWLQJ OHYHO RI DQ\
DFWLYH VXESURJUDPV� 8S WR � VXESURJUDPV FDQ VWLOO EH
QHVWHG� EXW WKH FRPELQHG WRWDO RI QHVWHG PDFURV DQG
VXESURJUDPV FDQQRW H[FHHG �� 6HH FKDSWHU �� IRU
LQIRUPDWLRQ RQ PDFURV�

:RUGV LQ D SDUW SURJUDP FRQVLVW RI DGGUHVVHV DQG QXPHULF YDOXHV�

&RPSRQHQW� 'HVFULSWLRQ�

$GGUHVV $ FKDUDFWHU WR GHVLJQDWH WKH DVVLJQHG ZRUG IXQFWLRQ�

1XPHULF YDOXH $ QXPHUDO WR H[SUHVV WKH HYHQW FDOOHG RXW E\ WKH ZRUG�

)LJXUH ���
:RUG &RQILJXUDWLRQ

:RUG :RUG

* � � ; � �� �

$GGUHVV 1XPHULF
YDOXH

:RUG )RUPDWV DQG
)XQFWLRQV
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)RU HDFK ZRUG XVHG LQ D SDUW SURJUDP� WKHUH LV D IRUPDW WKDW
GHVLJQDWHV WKH QXPEHU RI GLJLWV DOORZDEOH DV D QXPHULF YDOXH IRU WKDW
ZRUG� 7KH IRUPDW IRU DQ 0�FRGH RU ZRUG� IRU H[DPSOH� LV QRUPDOO\
0� ZKLFK LQGLFDWHV WKDW DQ 0 DGGUHVV FDQ EH IROORZHG E\ RQO\ WZR
GLJLWV�

)RU ZRUGV WKDW DOORZ WKH XVH RI D GHFLPDO SRLQW LQ D QXPHULF YDOXH�
WKH GHFLPDO SRLQW IRUPDW LV XVHG� ,Q WKLV FDVH� WKH QXPHUDO WR WKH OHIW
RI WKH GHFLPDO SRLQW LQGLFDWHV WKH QXPEHU RI GLJLWV DFFHSWDEOH DV
LQWHJHUV� DQG WKH QXPHUDO WR WKH ULJKW RI WKH GHFLPDO SRLQW LQGLFDWHV
WKH QXPEHU RI IUDFWLRQDO GLJLWV DFFHSWDEOH�

7KH IRUPDW ´;���µ IRU DQ ;�ZRUG� LQGLFDWHV WKDW WKUHH GLJLWV WR WKH
OHIW DQG IRXU GLJLWV WR WKH ULJKW RI WKH GHFLPDO DUH DFFHSWDEOH DV
QXPHULF YDOXHV� :LWK WKLV IRUPDW VHOHFWHG� WKH PD[LPXP
SURJUDPPDEOH YDOXH IRU DQ ;�ZRUG ZRXOG EH ���������

/HDGLQJ =HUR DQG 7UDLOLQJ =HUR 6XSSUHVVLRQ

7KH V\VWHP LQVWDOOHU FDQ FKRRVH IURP WKHVH SURJUDPPLQJ IRUPDW
W\SHV LQ $03�

� /HDGLQJ =HUR 6XSSUHVVLRQ ���� HQDEOH RU GLVDEOH

� 7UDLOLQJ =HUR 6XSSUHVVLRQ ���� HQDEOH RU GLVDEOH
7DEOH ��$ VKRZV WKH HIIHFWV RI OHDGLQJ ]HUR VXSSUHVVLRQ �/=6� DQG
WUDLOLQJ ]HUR VXSSUHVVLRQ �7=6�� ,W SUHVXPHV WKDW \RXU V\VWHP
LQVWDOOHU KDV VHW D IRUPDW RI ;��� �LQWHJHU � GLJLWV� GHFLPDO � GLJLWV�
LQ $03� 'LIIHUHQW IRUPDWV ZRXOG UHVXOW LQ GLIIHUHQW GHFLPDO SRLQW
SODFHPHQW FRPSDUHG WR WKRVH VKRZQ EHORZ� EXW WKH HQG UHVXOW ZRXOG
EH FRPSDUDEOH�
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7DEOH ��$
+RZ WKH &RQWURO ,QWHUSUHWV 1XPHULF 9DOXHV

3RVLWLRQ ,QWHUSUHWHG E\ WKH &RQWURO

3URJUDPPHG ; 9DOXH 7=6 'LVDEOHG
/=6 'LVDEOHG

7=6 'LVDEOHG
/=6 (QDEOHG

7=6 (QDEOHG
/=6 'LVDEOHG

;������� (5525 (5525 (5525

;������� �������� �������� ��������

;������� ������� ������� �������

;������� ������ ������ ������

;����� �������� ������ ��������

;������ (5525 ������ �������

;������ (5525 ������� ��������

;������� (5525 �������� ��������

;�������� (5525 (5525 (5525

8VLQJ /=6 DQG 7=6 ZLWK *��FRGHV

7KH IROORZLQJ WDEOH LOOXVWUDWHV KRZ WKH FRQWURO LQWHUSUHWV GLIIHUHQW
*�&RGHV LQ OHDGLQJ ]HUR DQG WUDLOLQJ ]HUR VXSSUHVVLRQ PRGHV�

/HDGLQJ =HUR 6XSSUHVVLRQ 0RGH
�GHFLPDO DVVXPHG DW HQG LI QRW SURJUDPPHG�

7UDLOLQJ =HUR 6XSSUHVVLRQ 0RGH
���GLJLW *�FRGH DVVXPHG XQOHVV GHFLPDO SRLQW SURJUDPPHG�

3URJUDP WKLV� 5HVXOWV LQ WKLV� 3URJUDP WKLV� 5HVXOWV LQ WKLV�

*�� � *�� �

*� � *� ��

*�� � *�� �

*�� �� *�� ��

*��� ��� *��� ��� RU �� �LI QR $03 GHILQHG PDFUR ����

*���� ���� *���� ����

,PSRUWDQW� ,I EDFNLQJ XS D WDEOH XVLQJ D *�� SURJUDP �VXFK DV WKH
RIIVHW WDEOHV RU FRRUGLQDWH V\VWHP WDEOHV�� NHHS LQ PLQG
WKH *�� SURJUDP RXWSXW LV JHQHUDWHG LQ WKH FXUUHQW
IRUPDW RI WKH FRQWURO �/=6 RU 7=6�� ,I \RX LQWHQG WR
WUDQVSRUW WKLV WDEOH WR D GLIIHUHQW PDFKLQH LW PXVW DOVR EH
XVLQJ WKH VDPH IRUPDW�
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3URJUDPPLQJ ZLWKRXW 1XPHULF 9DOXHV

<RXU V\VWHP LQVWDOOHU FDQ DOVR VHW DQ $03 SDUDPHWHU WR JHQHUDWH DQ
HUURU RU XVH D YDOXH RI ]HUR IRU FKDUDFWHUV WKDW DUH SURJUDPPHG
ZLWKRXW QXPHULF YDOXHV� ,I WKLV $03 IHDWXUH LV GLVDEOHG�
SURJUDPPLQJ�

*;� UDSLG PRYH WR ; ]HUR �FRQWURO DVVXPHV *�� ;���

0� SURJUDP VWRS �FRQWURO DVVXPHV 0���

ZRXOG UHVXOW LQ WKH DFWLRQV GHVFULEHG LQ WKH FRPPHQWV IROORZLQJ WKH
EORFNV� ,I WKH IHDWXUH LV HQDEOHG� WKH HUURU ´180(5,& 0,66,1*µ
ZRXOG KDYH RFFXUUHG XSRQ H[HFXWLRQ RI HLWKHU RI WKRVH EORFNV�

:RUG 'HVFULSWLRQV DQG 5DQJHV

7DEOH ��% VKRZV� LQ DOSKDEHWLFDO RUGHU� WKH DGGUHVVHV IRU ZRUGV WKDW
DUH UHFRJQL]HG E\ WKH FRQWURO� WKHLU W\SLFDO IRUPDWV� DQG WKHLU JHQHUDO
PHDQLQJV� 6LQFH PRVW RI WKHVH IRUPDWV DUH FRQILJXUHG LQ $03� UHIHU
WR WKH GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU�

0DQ\ RI WKH DGGUHVVHV FDQ EH DOWHUHG LQ $03� 7KLV WDEOH DVVXPHV
WKH PRVW FRPPRQ QDPHV �VXFK DV ; DQG = IRU WKH PDLQ D[HV��
$OWHUDEOH DGGUHVVHV DUH LQGLFDWHG E\ WKH QRWH ´$03 DVVLJQHG�µ

/DWHU VHFWLRQV GLVFXVV WKHVH ZRUGV LQ PRUH GHWDLO� LQFOXGLQJ
YDULDWLRQV LQ WKHLU PHDQLQJV ZKHQ WKH\ DUH DVVRFLDWHG ZLWK FHUWDLQ
*�FRGHV� $OO ZRUGV GLVFXVVHG LQ WKLV PDQXDO DVVXPH WKDW WKH IRUPDW
DQG DGGUHVVHV LQ WKH IROORZLQJ WDEOH KDYH QRW EHHQ FKDQJHG E\ \RXU
V\VWHP LQVWDOOHU�

,PSRUWDQW� 7KH IRUPDWV LQ WKLV WDEOH LQGLFDWH WKH PD[LPXP QXPEHU
RI GLJLWV OHIW DQG WKH PD[LPXP QXPEHU RI GLJLWV ULJKW RI
WKH GHFLPDO SRLQW IRU HDFK ZRUG� ,Q PDQ\ FDVHV� WKH\
DUH QRW YDOLG WRJHWKHU VLQFH WKH FRQWURO DOORZV D
PD[LPXP RI � WRWDO GLJLWV� 5HIHU WR \RXU V\VWHP
LQVWDOOHU·V PDQXDO IRU VSHFLILF IRUPDWV�
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7DEOH ��%
:RUG )RUPDWV DQG 'HVFULSWLRQV

$GGUHVV 9DOLG
5DQJH
LQFK

9DOLG
5DQJH
PHWULF

)XQFWLRQ

$ ���
���

���
���

5RWDU\ D[LV DERXW ; �$03 DVVLJQHG�
$QJOH LQ 4XLFN3DWK 3OXV SURJUDPPLQJ

% ��� ��� 6HFRQG PLVFHOODQHRXV IXQFWLRQ �$03 DVVLJQHG�

& ���
���

���
���

5RWDU\ D[LV DERXW = �$03 DVVLJQHG�
&KDPIHU OHQJWK LQ 4XLFN3DWK 3OXV SURJUDPPLQJ

' ��� ��� )L[HG F\FOH SDUDPHWHU

( ��� ��� 7KUHDG OHDG

) ��� ��� )HHGUDWH IXQFWLRQ �)�ZRUG�

* ��� ��� 3UHSDUDWRU\ IXQFWLRQ �*�FRGH�

, ���
���
���
���

���
���
���
���

; DUF FHQWHU LQ FLUFXODU LQWHUSRODWLRQ
; OHDG LQ KHOLFDO LQWHUSRODWLRQ
3DUDPHWHU LQ IL[HG F\FOHV �$03 DVVLJQHG�
([LW PRYH YHFWRU LQ FXWWHU FRPSHQVDWLRQ

- ���
���

���
���

3DUDPHWHU LQ IL[HG F\FOHV �$03 DVVLJQHG�
([LW PRYH YHFWRU LQ FXWWHU FRPSHQVDWLRQ

. ���
���
���

���
���
���

= DUF FHQWHU LQ FLUFXODU LQWHUSRODWLRQ
3DUDPHWHU LQ IL[HG F\FOHV �$03 DVVLJQHG�
([LW PRYH YHFWRU LQ FXWWHU FRPSHQVDWLRQ

/ ��� ��� 1XPEHU RI UHSHWLWLRQV

0 ��� ��� 0LVFHOODQHRXV IXQFWLRQ

1 ��� ��� 6HTXHQFH QXPEHU

2 ��� ��� 3URJUDP QDPH

3 ���
���

���
���

6XESURJUDP QDPH
/HQJWK RI GZHOO LQ *�� DQG IL[HG F\FOHV

4 ��� ��� 3DUDPHWHU LQ IL[HG F\FOHV

5 ���
���
���

���
���
���

$UF UDGLXV
5HWXUQ SRLQW LQ IL[HG F\FOHV
4XLFN3DWK 3OXV UDGLXV GHVLJQDWLRQ

6 ���
���
���

���
���
���

6SLQGOH USP IXQFWLRQ
6SLQGOH 2ULHQW
&66

7 ��� ��� 7RRO VHOHFWLRQ IXQFWLRQ

8 ���
���

���
���

,QFUHPHQWDO D[LV QDPH �/DWKH $ RQO\�
/HQJWK RI GZHOO LQ *�� DQG IL[HG F\FOHV

9 ��� ��� ,QFUHPHQWDO D[LV QDPH �/DWKH $ RQO\�

: ��� ��� ,QFUHPHQWDO D[LV QDPH �/DWKH $ RQO\�

; ���
���

���
���

0DLQ D[LV �$03 DVVLJQHG�
/HQJWK RI GZHOO LQ *��

= ��� ��� 0DLQ D[LV �$03 DVVLJQHG�
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0LQLPXP DQG 0D[LPXP $[LV 0RWLRQ �3URJUDPPLQJ 5HVROXWLRQ�

7KH PD[LPXP SURJUDPPDEOH YDOXH DFFHSWHG E\ WKH FRQWURO LV
����������� 7KH PLQLPXP LV ������� LQFK RU ������PP� 7KH
DFWXDO UDQJH RI SURJUDPPDEOH YDOXHV GHSHQGV RQ VSHFLILFDWLRQV
GHWHUPLQHG E\ \RXU V\VWHP LQVWDOOHU�

%\ XVLQJ $03 WR HVWDEOLVK WKH IRUPDW RI QXPHULF YDOXHV IRU ZRUGV�
\RXU V\VWHP LQVWDOOHU VHWV WKH ´SURJUDPPLQJ UHVROXWLRQµ IRU D[LV
PRWLRQ� WKH VPDOOHVW SURJUDPPDEOH GLVWDQFH RI D[LV PRWLRQ�

7DEOH ��&
3URJUDPPLQJ 5HVROXWLRQV

)RUPDWV DV VHW LQ
$03

B�� B�� B�� B��

&RUUHVSRQGLQJ
5HVROXWLRQ

����� ������ ������� ��������

5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU WKH SURJUDPPLQJ
UHVROXWLRQV DQG UDQJHV LQ D VSHFLILF V\VWHP�

7KLV VHFWLRQ GHVFULEHV JHQHUDO IHDWXUHV RI WKH ZRUGV XVHG LQ
SURJUDPPLQJ� /DWHU FKDSWHUV LQ WKLV PDQXDO GHVFULEH KRZ WR XVH
WKHVH ZRUGV LQ GHWDLO�

$[LV 1DPHV

$[LV ZRUGV DUH PDGH XS RI DQ D[LV QDPH IROORZHG E\ WKH GHVLUHG
QXPHULF YDOXH IRU WKDW ZRUG�

)RU D[LV QDPHV� WKH V\VWHP LQVWDOOHU FKRRVHV IURP�
$ % & 8 9 : ; < = �; �< �= �% �&

7KHVH DUH DVVLJQHG LQ $03� 7KLV PDQXDO DVVXPHV SULPDU\ D[HV RQH�
WZR� DQG WKUHH WR EH ODEHOHG ;� <� DQG = UHVSHFWLYHO\� ,QWHJUDQG
ZRUGV IRU WKHVH D[HV DUH DVVXPHG E\ EH ,� -� DQG . UHVSHFWLYHO\�
,QFUHPHQWDO RU SDUDOOHO D[LV QDPHV IRU WKHVH D[HV DUH DVVXPHG WR EH
8� 9� :� UHVSHFWLYHO\�

$B/�5B�& �4XLFN3DWK3OXV :RUGV�

7R VLPSOLI\ SURJUDPPLQJ DQ DQJOH� FRUQHU UDGLXV� RU FKDPIHU
EHWZHHQ WZR OLQHV� DOO WKDW LV QHFHVVDU\ LV WKH DQJOH EHWZHHQ WKH OLQHV
DQG WKH UDGLXV RU FKDPIHU VL]H FRQQHFWLQJ WKHP� 7KLV PHWKRG RI
SURJUDPPLQJ FDQ EH XVHG WR VLPSOLI\ WKH FXWWLQJ RI PDQ\ FRPSOH[
SDUWV�

:RUG 'HVFULSWLRQV
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4XLFN3DWK ZRUGV DUH PDGH XS RI WKH DGGUHVVHV EHORZ IROORZHG E\
WKH GHVLUHG QXPHULF YDOXH�

,I \RX VHH� ,W PHDQV�

�$ DQJOH

/ OHQJWK

�5 FRUQHU UDGLXV

�& FKDPIHU VL]H

,PSRUWDQW� $ FRPPD ´�µ PXVW SUHFHGH WKH �5 DQG �& DGGUHVV
FKDUDFWHUV IRU WKH FRQWURO WR UHFRJQL]H WKHP DV UDGLXV RU
FKDPIHU ZRUGV�

)RU PRUH GHWDLOV DQG H[DPSOHV XVLQJ WKHVH ZRUGV� VHH FKDSWHUV ��
DQG ���

)��:RUGV �)HHGUDWHV�

$Q )�ZRUG ZLWK QXPHULF YDOXHV VSHFLILHV IHHGUDWHV IRU WKH FXWWLQJ
WRRO LQ OLQHDU LQWHUSRODWLRQ �*���� DQG FLUFXODU LQWHUSRODWLRQ
�*���*��� PRGHV� 7KH IHHGUDWH LV WKH VSHHG DORQJ D YHFWRU RI WKH
FRPPDQGHG D[HV� DV VKRZQ LQ )LJXUH ����

)LJXUH ���
)HHGUDWH 9HFWRUV

;

<

�� HQG SRLQW

VWDUW SRLQW

)HHGUDWH RI ��� LV HIIHFWLYH
DORQJ WKLV PRWLRQ SDWK

��

7KH WHUP ´IHHGµ UHIHUV WR PRYLQJ D WRRO DW D VSHFLILF YHORFLW\ LQ D
FXWWLQJ SDWK� ´)HHGUDWHµ LV WKH YHORFLW\ SURJUDPPHG IRU WKH IHHG RI D
WRRO�
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)HHGUDWHV DUH H[SUHVVHG E\ WKH GLVWDQFH RI PRYHPHQW SHU LQWHUYDO�
'HSHQGLQJ RQ WKH PRGH RI WKH FRQWURO DQG WKH UHVXOWV \RX ZDQW� WKH
GLVWDQFH FDQ EH PLOOLPHWHUV� LQFKHV� PHWHUV� RU UHYROXWLRQV� 7KH
LQWHUYDO FDQ EH PLQXWHV RU UHYROXWLRQV�

7DEOH ��'
)HHGUDWH 8QLWV

8QLW�,QWHUYDO $EEUHYLDWLRQ 7\SLFDOO\ 8VHG )RU�

PLOOLPHWHUV SHU PLQXWH PPSP OLQHDU D[LV IHHGUDWHV

LQFKHV SHU PLQXWH LSP OLQHDU D[LV IHHGUDWHV

UHYROXWLRQV SHU PLQXWH USP URWDU\ D[LV IHHGUDWHV

PLOOLPHWHUV SHU UHY PPSU WKUHDGLQJ

LQFKHV SHU UHY LSU WKUHDGLQJ

,Q D PHWULF SDUW SURJUDP IRU D OLQHDU D[LV� D IHHGUDWH RI ���
PLOOLPHWHUV SHU PLQXWH �PPSP� W\SLFDOO\ ZRXOG EH ZULWWHQ DV
)����� �GHSHQGLQJ RQ WKH DFWLYH ZRUG IRUPDW��

)RU GHWDLOV RQ SURJUDPPLQJ IHHGUDWHV E\ XVLQJ WKH GLIIHUHQW IHHGUDWH
PRGHV� VHH FKDSWHU ��� ,W DOVR GHVFULEHV VSHFLDO SUHDVVLJQHG
IHHGUDWHV�

,PSRUWDQW� )HHGUDWHV SURJUDPPHG LQ DQ\ RI WKH IHHGUDWH PRGHV
�*�� RU *��� FDQ EH RYHUULGGHQ E\ XVH RI WKH
�)(('5$7( 29(55,'(! VZLWFK�

*��&RGHV �3UHSDUDWRU\ )XQFWLRQV�

7KH SUHSDUDWRU\ IXQFWLRQ LV GHVLJQDWHG E\ D *�FRGH FRQVLVWLQJ RI
DGGUHVV * IROORZHG E\ D WZR�GLJLW YDOXH� ,Q VRPH FDVHV� WKH *�FRGH
PD\ KDYH DQ DGGLWLRQDO GHFLPDO GLJLW� %HFDXVH PDQ\ RI WKHVH DUH VHW
E\ LQGXVWU\ VWDQGDUGV� WKH\ DUH XVXDOO\ UHIHUUHG WR DV *�FRGHV� 7KH
*�FRGHV DUH FODVVLILHG DV PRGDO DQG QRQPRGDO�

0RGDO WKH *�FRGH UHPDLQV LQ HIIHFW XQWLO DQRWKHU *�FRGH LQ WKH VDPH *�FRGH JURXS
LV SURJUDPPHG�

1RQPRGDO WKH *�FRGH LV LQ HIIHFW RQO\ LQ WKH EORFN LQ ZKLFK LW LV SURJUDPPHG�

,PSRUWDQW� :KHQ \RX SURJUDP PRUH WKDQ RQH *�FRGH IURP WKH
VDPH PRGDO JURXS LQ D EORFN� WKH FRQWURO H[HFXWHV WKH
EORFN DV WKH *�FRGHV RFFXU LQ WKH EORFN VHTXHQWLDOO\
IURP OHIW WR ULJKW� $Q\ PRGH WKDW LV EHLQJ FKDQJHG LQ D
EORFN RQO\ DSSOLHV WR WKH YDOXHV WR WKH ULJKW RI WKH
*�FRGH� &KDUDFWHUV WR WKH OHIW RI WKH *�FRGH VWLOO XVH
WKH ROG RSHUDWLQJ PRGH�
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:KHQ WKH FRQWURO H[HFXWHV DQ 0�� RU 0�� FRGH WKH V\VWHP LQVWDOOHU
GHWHUPLQHV LQ $03 LI WKH PRGDO 0� DQG *�FRGHV UHVHW WR WKHLU
GHIDXOW YDOXHV� 7KHVH GHIDXOW YDOXHV EHFRPH DFWLYH DW SRZHU XS�
(�6WRS UHVHW� RU FRQWURO UHVHW� <RXU V\VWHP LQVWDOOHU GHWHUPLQHV WKHVH
GHIDXOWV LQ $03�

,PSRUWDQW� *�FRGHV FDQ DOVR EH H[SUHVVHG LQ WHUPV RI D SDUDPHWULF
H[SUHVVLRQ �IRU H[DPSOH *>�����@�� )RU GHWDLOV� UHIHU
WR SDJH ������

([DPSOH ��� H[SODLQV H[HFXWLRQ RI PRGDO *�FRGHV� XVLQJ *�� DQG
*��� ERWK FODVVLILHG LQWR WKH VDPH *�FRGH JURXS�

([DPSOH ���
3URJUDPPLQJ 0RGDO *�FRGHV

*�� ;�� =��� *�� PRGH LV HIIHFWLYH

=�� � *�� PRGH LV HIIHFWLYH

*�� ;�� =�� � *�� PRGH LV PDGH HIIHFWLYH

;�� =�� � *�� PRGH LV LQ HIIHFW

*�� ;��=�� � *�� PRGH EHFRPHV HIIHFWLYH DJDLQ

*�� *�� =�� � *�� PRGH LV LQ HIIHFW

*�� *�� =� � *�� DQG *�� ERWK LQ HIIHFW

([DPSOH ��� LV DQ H[DPSOH RI QRQPRGDO *�FRGH H[HFXWLRQ�

([DPSOH ���
3URJUDPPLQJ 1RQPRGDO *�FRGHV

*�� ;�� =�� � *�� PRGH LV HIIHFWLYH

*�� ;��� *�� PRGH� WKLV EORFN RQO\

;�� =�� � *�� PRGH LV HIIHFWLYH

*�� 3�� ;�� � *�� DFWLYH IROORZHG E\ PRYH LQ *��

([DPSOH ���
&KDQJLQJ 0RGHV 0LG�EORFN

1��*��;��*��<��� ;�� LV DEVROXWH �*��� <�� LV LQFUHPHQWDO �*����

1��;��� ;�� LV LQFUHPHQWDO �*����

1��;��*��<��� ;�� LV LQFUHPHQWDO �*���� <�� LV DEVROXWH �*����

7DEOH ��( EUHDNV GRZQ WKH *�FRGHV LQWR WKHLU PRGDO JURXSV� )RU
H[DPSOH� *�FRGHV LQ JURXS �� DUH PRGDO RQO\ ZLWK RWKHU *�FRGHV LQ
JURXS ��� *�FRGHV LQ WKH �� JURXS DUH QRQPRGDO� DQG WKH\ DUH
HIIHFWLYH RQO\ LQ WKH EORFN LQ ZKLFK WKH\ DUH SURJUDPPHG�
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7DEOH ��(
*�FRGH 7DEOH

$ 0RGDO *URXS )XQFWLRQ 7\SH

*�� �� 5DSLG 3RVLWLRQLQJ 0RGDO
*�� /LQHDU ,QWHUSRODWLRQ

*�� &LUFXODU�+HOLFDO ,QWHUSRODWLRQ �&ORFNZLVH�

*�� &LUFXODU�+HOLFDO ,QWHUSRODWLRQ �&RXQWHUFORFNZLVH�

*�� �� 'ZHOO 1RQPRGDO

*�� ([DFW 6WRS

*��/� 6HWXS :RUN &RRUGLQDWH 2IIVHW 7DEOHV

*��/� 6HWXS 7RRO 0DQDJHPHQW 7DEOH

*��/�� 6HWXS 7RRO /HQJWK 9DOXHV *HRPHWU\ 7DEOH

*��/�� 6HWXS 7RRO /HQJWK 9DOXHV :HDU 7DEOH

*��/�� 6HWXS 7RRO 5DGLXV 9DOXHV *HRPHWU\ 7DEOH

*��/�� 6HWXS 7RRO 5DGLXV :HDU 9DOXHV :HDU 7DEOH

*���� 6HWXS 5DQGRP 7RRO 7DEOH

*�� 6HWXS 7RRO 0DQDJHPHQW 7DEOH �&DQFHO�

*���� �� 3ULPDU\ 6SLQGOH &RQWUROOLQJ 0RGDO

*���� $X[LOLDU\ 6SLQGOH � &RQWUROOLQJ

*�� �� 6FDOLQJ �'LVDEOH� 0RGDO

*���� 6FDOLQJ �(QDEOH�

*�� �� 3RODU &RRUGLQDWH 3URJUDPPLQJ �&DQFHO� 0RGDO

*�� 3RODU &RRUGLQDWH 3URJUDPPLQJ

*���� &\OLQGULFDO ,QWHUSRODWLRQ

*�� �� 3ODQH 6HOHFWLRQ 0RGDO

*�� 3ODQH 6HOHFWLRQ

*�� 3ODQH 6HOHFWLRQ

*�� �� ,QFK 6\VWHP 6HOHFWLRQ 0RGDO

*�� 0HWULF 6\VWHP 6HOHFWLRQ

*�� �� 3URJUDPPDEOH =RQH � DQG �� 21 0RGDO

*���� 3URJUDPPDEOH =RQH �� 21

*�� 3URJUDPPDEOH =RQH � DQG �� 2))

*���� 3URJUDPPDEOH =RQH �� 2))

*�� �� )HHG WR +DUG 6WRS 1RQPRGDO

*�� $GDSWLYH )HHGUDWH �WRUTXH PRGH�

*�� $GDSWLYH 'HSWK

*�� 0DFKLQH +RPH 5HWXUQ &KHFN 1RQPRGDO

*�� $XWRPDWLF 0DFKLQH +RPH

*�� $XWRPDWLF 5HWXUQ )URP 0DFKLQH +RPH

*�� 5HWXUQ WR 6HFRQGDU\ +RPH

*�� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �
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$ 7\SH)XQFWLRQ0RGDO *URXS

*���� ([WHUQDO 6NLS )XQFWLRQ �

*�� �� 6KRUW %ORFN $FF�'HF &KHFN �(QDEOH� 0RGDO

*���� 6KRUW %ORFN $FF�'HF &KHFN �'LVDEOH�

*�� �� 7RRO *DXJLQJ 6NLS� )XQFWLRQ � 1RQPRGDO

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*�� &LUFOH 'LDPHWHU DQG &HQWHU 0HDVXUHPHQW

*���� 3DUDOOHO 3URELQJ &\FOH

*�� �� &XWWHU 'LDPHWHU &RPS �/LQHDU *HQHUDWHG %ORFN� 0RGDO

*���� &XWWHU 'LDPHWHU &RPS �&LUFXODU *HQHUDWHG %ORFN�

*�� �� &XWWHU 'LDPHWHU &RPSHQVDWLRQ �&DQFHO�

*�� &XWWHU 'LDPHWHU &RPSHQVDWLRQ �/HIW�
*�� &XWWHU 'LDPHWHU &RPSHQVDWLRQ �5LJKW�

*�� �� 7RRO /HQJWK 2IIVHW �3OXV� 0RGDO

*���� 7RRO /HQJWK 2IIVHW 6HOHFWLRQ �3OXV�

*�� 7RRO /HQJWK 2IIVHW �0LQXV�

*���� 7RRO /HQJWK 2IIVHW 6HOHFWLRQ �0LQXV�

*�� �� 'LVDEOH 6SLQGOH 6\QFKURQL]DWLRQ 0RGDO

*�� 6HW 6SLQGOH 3RVLWLRQDO 6\QFKURQL]DWLRQ

*���� 6HW $FWLYH 6SLQGOH 6SHHG 6\QFKURQL]DWLRQ

*�� �� /LQHDU $FF�'HF LQ $OO 0RGHV 0RGDO

*���� 6��&XUYH $FF�'HF IRU 3RVLWLRQLQJ DQG ([DFW 6WRS 0RGH

*���� ,QILQLWH $FF�'HF �1R $FF�'HF� �$03��VHOHFWDEOH RQO\�

*�� �� 5HVHW $FF�'HF WR 'HIDXOW $03HG 9DOXHV 1RQPRGDO

*���� $FFHOHUDWLRQ 5DPS IRU /LQHDU $FF�'HF 0RGH

*���� 'HFHOHUDWLRQ 5DPS IRU /LQHDU $FF�'HF 0RGH

*���� $FFHOHUDWLRQ 5DPS IRU 6��&XUYH $FF�'HF 0RGH

*���� 'HFHOHUDWLRQ 5DPS IRU 6��&XUYH $FF�'HF 0RGH

*���� 3URJUDPPDEOH -HUN 9DOXH

*�� �� 7RRO /HQJWK 2IIVHW &DQFHO� 0RGDO

*���� �� 3URJUDPPDEOH 0LUURU ,PDJH �&DQFHO� 0RGDO

*���� 3URJUDPPDEOH 0LUURU ,PDJH

*�� �� 2IIVHWWLQJ &RRUGLQDWH =HUR 3RLQW 1RQPRGDO

*�� 0RWLRQ LQ 0DFKLQH &RRUGLQDWH 6\VWHP

*�� �� 3UHVHW :RUN &RRUGLQDWH 6\VWHP � 0RGDO

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �
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$ 7\SH)XQFWLRQ0RGDO *URXS

*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� �� 6\QFKURQRXV /RJLF�%ORFN 6\QFKURQL]DWLRQ 0RGH 0RGDO

*���� $V\QFKURQRXV /RJLF�%ORFN 6\QFKURQL]DWLRQ 0RGH

*���� $XWRV\QFKURQRXV /RJLF�%ORFN 6\QFKURQL]DWLRQ 0RGH

*�� �� ([DFW 6WRS 0RGH 0RGDO

*�� $XWRPDWLF &RUQHU 2YHUULGH

*�� 7DSSLQJ 0RGH

*�� &XWWLQJ 0RGH

*�� �� 3DUDPDFUR &DOO 1RQPRGDO

*�� �� 3DUDPDFUR 0RGDO &DOO 0RGDO

*���� 3DUDPDFUR 0RGDO &DOO

*�� 3DUDPDFUR 0RGDO &DOO �&DQFHO�

*�� �� 3DUW 5RWDWLRQ 0RGDO

*�� 3DUW 5RWDWLRQ �&DQFHO�

*�� �� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH �:LWK GZHOO� 0RGDO

*�� /HIW�+DQG 7DSSLQJ &\FOH

*���� /HIW�+DQG 6ROLG 7DSSLQJ &\FOH

*�� %RULQJ &\FOH �6SLQGOH 6KLIW�

*�� &DQFHO RU (QG )L[HG &\FOH

*�� �� 'ULOOLQJ &\FOH �1R 'ZHOO� 5DSLG 2XW� 0RGDO

*�� 'ULOOLQJ &\FOH �'ZHOO� 5DSLG 2XW�

*�� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH

*�� 5LJKW�+DQG 7DSSLQJ &\FOH

*���� 5LJKW�+DQG 6ROLG 7DSSLQJ &\FOH

*�� %RULQJ &\FOH �1R 'ZHOO� )HHG 2XW�

*�� %RULQJ &\FOH �6SLQGOH 6WRS� 5DSLG 2XW�

*�� %DFN %RULQJ &\FOH

*�� %RULQJ &\FOH �6SLQGOH 6WRS� 0DQXDO 2XW�

*���� �� 3RFNHW 0LOOLQJ 5RXJKLQJ &\FOH 1RQPRGDO

*���� 3RFNHW 0LOOLQJ )LQLVKLQJ &\FOH

*���� 3RFNHW 0LOOLQJ 5RXJKLQJ &\FOH

*���� 3RFNHW 0LOOLQJ )LQLVKLQJ &\FOH

*���� +HPLVSKHULFDO 0LOOLQJ �5RXJKLQJ &\FOH�

*���� +HPLVSKHULFDO 0LOOLQJ �)LQLVKLQJ &\FOH�

*�� �� %RULQJ &\FOH �:LWK 'ZHOO� )HHG 2XW� 0RGDO

*���� �� ,UUHJXODU 3RFNHW 0LOOLQJ �5RXJKLQJ &\FOH� 1RQPRGDO

*���� ,UUHJXODU 3RFNHW 0LOOLQJ �)LQLVKLQJ &\FOH�

*�� �� $EVROXWH 0RGH 0RGDO

*�� ,QFUHPHQWDO 0RGH

*�� �� &RRUGLQDWH 6\VWHP 2IIVHW �8VLQJ 7RRO 3RVLWLRQV� 1RQPRGDO

*���� &RRUGLQDWH 6\VWHP 2IIVHW �&DQFHO�

*���� 6HOHFWHG &RRUGLQDWH 6\VWHP 2IIVHWV �&DQFHO�
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$ 7\SH)XQFWLRQ0RGDO *URXS

*�� �� ,QYHUVH 7LPH )HHG 0RGH 0RGDO

*�� )HHG�SHU�PLQXWH PRGH

*�� )HHG�SHU�UHYROXWLRQ 0RGH

*�� �� ,QLWLDO /HYHO 5HWXUQ LQ 0LOOLQJ &\FOHV 0RGDO

*�� 5�3RLQW /HYHO 5HWXUQ LQ 0LOOLQJ &\FOHV

$ VHW RI GHIDXOW *�FRGHV EHFRPHV HIIHFWLYH DW SRZHU XS� ZKHQ WKH
FRQWURO LV UHVHW�RU DQ HPHUJHQF\ VWRS FRQGLWLRQ LV UHVHW� 7KHVH
GHIDXOW *�FRGHV DUH VHOHFWHG E\ \RXU V\VWHP LQVWDOOHU LQ $03� 7KHVH
GHIDXOW *�FRGHV FDQ EH VHHQ RQ WKH VWDWXV GLVSOD\ VFUHHQ DIWHU SRZHU
XS RU FRQWURO UHVHW�

, - . ,QWHJUDQG :RUGV

7KLV VHFWLRQ GHVFULEHV WKH D[LV LQWHJUDQG ZRUGV� ,QWHJUDQG ZRUGV
GHILQH SDUDPHWHUV WKDW UHODWH WR D VSHFLILF D[LV IRU D FDQQHG F\FOH�
SURELQJ F\FOH� RU FLUFXODU PRWLRQ EORFN� EXW WKH\ DUH QRW OLPLWHG WR
WKHVH RSHUDWLRQV� )RU H[DPSOH� LQ FLUFXODU PRWLRQ EORFNV WKH D[LV
LQWHJUDQGV DUH XVHG WR GHILQH WKH FHQWHU SRLQW RI WKH DUF EHLQJ FXW�

<RXU V\VWHP LQVWDOOHU KDV WKH RSWLRQ RI DVVLJQLQJ HLWKHU ,� -� .� RU
QRQH DV WKH D[LV LQWHJUDQG QDPH IRU D VSHFLILF D[LV� 7KLV PDQXDO
PDNHV WKH IROORZLQJ DVVXPSWLRQ�

,QWHJUDQG 1DPH� $[LV�

, LQWHJUDQG QDPH IRU WKH ; D[LV

- LQWHJUDQG QDPH IRU WKH & RU < D[LV

. LQWHJUDQG QDPH IRU WKH = D[LV

,PSRUWDQW� 5HIHU WR \RXU V\VWHP LQVWDOOHUV GRFXPHQWDWLRQ WR PDNH
VXUH WKH DVVXPSWLRQV DUH WUXH� ,I WKLV DVVXPSWLRQ LV QRW
WUXH� LW LV DOO H[DPSOHV DQG IRUPDWV LQ WKLV PDQXDO WKDW
XVH D ,� -� RU . QHHG WR KDYH WKHLU OHWWHUV UHSODFHG ZLWK
\RXU V\VWHP LQVWDOOHUV LQWHJUDQG ZRUGV DFFRUGLQJO\�

0��&RGHV �0LVFHOODQHRXV )XQFWLRQV�

7KH PLVFHOODQHRXV IXQFWLRQ LV GHVLJQDWHG ZLWK DQ DGGUHVV 0
IROORZHG E\ D �� RU ��GLJLW QXPHULF YDOXH� %HFDXVH PDQ\ RI WKHVH
DUH VHW E\ LQGXVWU\ VWDQGDUGV� WKH\ DUH XVXDOO\ UHIHUUHG WR DV 0�FRGHV�

:KHQ D PLVFHOODQHRXV IXQFWLRQ LV GHVLJQDWHG LQ D EORFN FRQWDLQLQJ
D[LV PRWLRQ FRPPDQGV� WKH FRQWURO·V ORJLF SURJUDP GHWHUPLQHV
ZKHWKHU WKH 0�FRGHV�

� H[HFXWH DW WKH VDPH WLPH DV WKH D[LV PRWLRQ
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� H[HFXWH EHIRUH WKH D[LV PRWLRQ
� H[HFXWH DIWHU WKH D[LV PRWLRQ LV FRPSOHWHG
7KLV RUGHU RI H[HFXWLRQ FDQ DOVR EH DOWHUHG E\ XVLQJ WKH SDUDPDFUR
IHDWXUH� V\VWHP SDUDPHWHU ������ 5HIHU WR FKDSWHU ���

<RXU V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 LI 0� DQG *�FRGHV JHW UHVHW
HYHU\ WLPH WKH FRQWURO H[HFXWHV DQ 0�� RU 0�� HQG RI SURJUDP
FRPPDQG� ,I WKH FRQWURO GRHV UHVHW 0� DQG *�FRGHV� PRGDO 0� DQG
*�FRGHV GHIDXOW EDFN WR WKHLU SRZHU XS FRQGLWLRQ� DQG QRQPRGDO 0�
DQG *�FRGHV DUH UHVHW WR WKHLU GHIDXOW YDOXHV� ,I 0� DQG *�FRGHV GR
QRW UHVHW� DOO PRGDO 0� DQG *�FRGHV UHPDLQ DW WKHLU SUHVHQW YDOXH DQG
QRQPRGDO 0� DQG *�FRGHV UHPDLQ DW WKHLU SUHVHQW YDOXHV�

7DEOH ��) VKRZV WKH EDVLF 0�FRGHV IRU WKH ��3& FRQWURO� $ SDUW
SURJUDP EORFN FDQ FRQWDLQ DV PDQ\ EDVLF 0�FRGHV DV \RX ZDQW� ,I
\RX SURJUDP PRUH WKDQ RQH 0�FRGH IURP DQ\ PRGDO JURXS LQ WKH
VDPH EORFN� WKH ULJKWPRVW 0�FRGH LQ WKDW EORFN IRU WKDW PRGDO JURXS
LV WKH DFWLYH 0�FRGH IRU WKH EORFN�

<RXU V\VWHP LQVWDOOHU FDP GHILQH DGGLWLRQDO 0�FRGHV LQ ORJLF� 8S WR
� 0�FRGHV FDQ EH DFWLYDWHG LQ DQ\ RQH EORFN� ,I PRUH WKDQ � DUH
SURJUDPPHG LQ DQ\ RQH EORFN� WKH ULJKW PRVW � LQ WKDW EORFN DUH
DFWLYDWHG� 2WKHU XVHU 0�FRGHV LQ WKH EORFN DUH LJQRUHG� 5HIHU WR
GRFXPHQWDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV RQ
QRQ�EDVLF 0�FRGHV DQG WKHLU RSHUDWLRQ�



����� ,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

7DEOH ��)
0�FRGHV

0�FRGH
1XPEHU

0RGDO RU
1RQPRGDO

*URXS
1XPEHU

)XQFWLRQ

0�� 10 � 3URJUDP VWRS

0�� 10 � 2SWLRQDO SURJUDP VWRS

0�� 10 � 3URJUDP HQG

0�� 10 � 3URJUDP HQG DQG UHVHW �WDSH UHZLQG�

35,0$5< 63,1'/(

0�� 0 � 6SLQGOH SRVLWLYH URWDWLRQ �FZ�

0�� 0 � 6SLQGOH QHJDWLYH URWDWLRQ �FFZ�

0�� 0 � 6SLQGOH VWRS

0�� 0 � 6SLQGOH RULHQW

63,1'/( �

0���� 0 �� 6SLQGOH SRVLWLYH URWDWLRQ �FZ�

0���� 0 �� 6SLQGOH QHJDWLYH URWDWLRQ �FFZ�

0���� 0 �� 6SLQGOH VWRS

0���� 0 �� 6SLQGOH RULHQW

0�� 0 � 0LVW FRRODQW RQ

0�� 0 � )ORRG FRRODQW RQ

0�� 0 � &RRODQW RII

0�� 0 � 2YHUULGHV HQDEOHG

0�� 0 � 2YHUULGHV GLVDEOHG

0�� 0 �� &66 SHUPLW

0�� 0 �� &66 SURKLELW

0�� 10 � 6XE�SURJUDP FDOO

0�� 10 � 6XE�SURJUDP HQG DQG SURJUDP MXPS

��� 3URJUDP 6WRS �0���

:KHQ \RX H[HFXWH 0��� H[HFXWLRQ VWRSV DIWHU WKH EORFN FRQWDLQLQJ
WKH 0�� LV H[HFXWHG� $W WKLV WLPH� WKH &57 GLVSOD\V WKH ´352*
6723µ PHVVDJH� 7R UHVWDUW WKH RSHUDWLRQ� SUHVV WKH �&<&/( 67$57!

EXWWRQ�

��� 2SWLRQDO 3URJUDP 6WRS �0���

7KH RSWLRQDO SURJUDP VWRS IXQFWLRQ KDV WKH VDPH HIIHFW DV WKH
SURJUDP VWRS IXQFWLRQ� H[FHSW WKDW LW LV FRQWUROOHG E\ DQ H[WHUQDO
VZLWFK� :KHQ WKH 237,21$/ 352*5$0 6723 VZLWFK LV SODFHG
LQ WKH 2)) SRVLWLRQ� WKH 0�� FRGH LQ WKH SURJUDP LV LJQRUHG� 7KLV
VZLWFK DQG WKH DSSURSULDWH ORJLF SURJUDPPLQJ DUH WKH UHVSRQVLELOLW\
RI \RXU V\VWHP LQVWDOOHU�



�����,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

��� (QG RI 3URJUDP �0���

,I \RX H[HFXWH D SURJUDP IURP FRQWURO PHPRU\� WKH 0�� FRGH DFWV
WKH VDPH DV DQ 0��� 3URJUDP H[HFXWLRQ VWRSV DQG WKH FRQWURO HQWHUV
WKH F\FOH VWRS VWDWH� 7KH SURJUDP LV UHVHW WR WKH ILUVW EORFN DQG D
�&<&/( 67$57! EHJLQV SDUW SURJUDP H[HFXWLRQ RYHU DJDLQ� 6HH 0��
IRU DXWR F\FOH VWDUW�

:LWK VRPH PDFKLQHV� WKH 0�� FRGH FDQ DOVR UHVXOW LQ D VSLQGOH DQG
FRRODQW VXSSO\ VWRS� )RU GHWDLOV� UHIHU WR WKH LQVWUXFWLRQ PDQXDO
SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU�

��� (QG RI 3URJUDP� 7DSH 5HZLQG �0���

,I \RX H[HFXWH D SURJUDP IURP FRQWURO PHPRU\� WKH 0�� FRGH DFWV
WKH VDPH DV DQ 0��� 3URJUDP H[HFXWLRQ VWRSV DQG WKH FRQWURO HQWHUV
WKH F\FOH VWRS VWDWH� 7KH SURJUDP LV UHVHW WR WKH ILUVW EORFN DQG D
�&<&/( 67$57! EHJLQV SDUW SURJUDP H[HFXWLRQ DJDLQ� 6HH 0�� IRU
DXWR F\FOH VWDUW�

:LWK VRPH PDFKLQHV� WKH 0�� FRGH FDQ DOVR UHVXOW LQ D VSLQGOH DQG
FRRODQW VXSSO\ VWRS� )RU GHWDLOV� UHIHU WR WKH LQVWUXFWLRQ PDQXDO
SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU�

��� 2YHUULGHV (QDEOHG �0���

:KHQ \RXU H[HFXWH 0��� WKH IHHGUDWH RYHUULGH� UDSLG IHHGUDWH
RYHUULGH� DQG WKH VSLQGOH VSHHG RYHUULGH IXQFWLRQV EHFRPH HIIHFWLYH�
7KHVH DUH HQDEOHG RQ SRZHU XS ZLWKRXW UHTXLULQJ WKLV 0 FRGH WR EH
H[HFXWHG� $Q 0�� FDQFHOV DQ 0�� DQG \RXU V\VWHP LQVWDOOHU FDQ
FKRRVH ZKLFK LV DFWLYH XSRQ SRZHU�XS�

��� 2YHUULGHV 'LVDEOHG �0���

8VH WKH RYHUULGH FDQFHO 0��FRGH �0��� WR LJQRUH DQ\ RYHUULGH VHW E\
WKH RSHUDWRU RQ WKH 07% SDQHO� :KHQ \RX LJQRUH WKH RYHUULGH
VHWWLQJ� WKH D[LV IHHGUDWH� UDSLG IHHGUDWH� DQG WKH VSLQGOH VSHHG
RYHUULGH YDOXHV DUH DOO VHW WR ��� SHUFHQW� $Q 0�� FDQFHOV DQ 0��
DQG \RXU V\VWHP LQVWDOOHU FDQ FKRRVH ZKLFK LV DFWLYH XSRQ SRZHU�XS�
7KLV RYHUULGH VHWWLQJ LV LJQRUHG LI \RX DUH XVLQJ SURJUDPPHG PRWLRQ�

��� &RQVWDQW 6XUIDFH 6SHHG 0RGH 'LVDEOHG �0���

0�� FDQFHOV 0�� PRGH� DQG LW DOORZV WKH FRQWURO WR UHFRJQL]H
SURJUDPPHG *�� FRQVWDQW VXUIDFH VSHHG PRGH DQG 6�ZRUGV WR EH
VSHFLILHG� 7KH VSLQGOH UHVXPHV WKH VSHHG LW ZDV UHYROYLQJ DW SULRU WR
WKH GHVLJQDWLRQ RI 0���



����� ,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

�
$77(17,21� 5HVWRULQJ WKH FRQVWDQW VXUIDFH VSHHG
PRGH PLJKW FDXVH WKH VSLQGOH VSHHG WR LQFUHDVH RU
GHFUHDVH UDSLGO\� GHSHQGLQJ RQ WKH FXWWLQJ WRRO
SRVLWLRQ�

��� &RQVWDQW 6XUIDFH 6SHHG 0RGH 'LVDEOHG �0���

0�� FDQFHOV 0�� DQG *��� PDNLQJ WKH FRQVWDQW VXUIDFH VSHHG PRGH
LQHIIHFWLYH� 7KH VSLQGOH FRQWLQXHV WR UHYROYH DW WKH VSHHG LW ZDV DW
WKH PRPHQW WKH 0�� H[HFXWHG�

= RU WKH VSLQGOH VSHHG FDQ EH GLUHFWO\ GHVLJQDWHG XVLQJ DQ 6 FRGH�

��� 6XESURJUDP &DOO �0���

:KHQ \RX H[HFXWH 0��� D VXESURJUDP LV FDOOHG DQG H[HFXWHG� 7KLV
ZRUG FDQ EH XVHG LQ DQ\ SURJUDP LQFOXGLQJ DQ 0', SURJUDP� )RU
GHWDLOV RQ SURJUDPPLQJ DQ 0��� VHH SDJH �����

���� (QG RI 6XESURJUDP RU 0DLQ 3URJUDP $XWR 6WDUW �0���

0�� (QG RI 6XESURJUDP RU 3DUDPDFUR SURJUDP
:KHQ \RX H[HFXWH 0��� VXESURJUDP H[HFXWLRQ LV FRPSOHWHG DQG
SURJUDP H[HFXWLRQ UHWXUQV WR WKH FDOOLQJ SURJUDP� 7KLV ZRUG LV QRW
YDOLG LQ DQ 0', FRPPDQG� EXW LW FDQ EH FRQWDLQHG LQ D VXESURJUDP
FDOOHG E\ DQ 0', FRPPDQG� )RU GHWDLOV RQ SURJUDPPLQJ DQ 0���
UHIHU WR SDJH ���� RU FKDSWHU ���

0�� (QG RI 0DLQ 3URJUDP ZLWK $XWR 6WDUW
,I \RX H[HFXWH D SURJUDP IURP PHPRU\� DQ 0�� DV WKH ODVW EORFN LQ
D PDLQ SURJUDP VWRSV SURJUDP H[HFXWLRQ DW WKDW ORFDWLRQ� 7KH
SURJUDP LV UHVHW WR WKH ILUVW EORFN DQG D �&<&/( 67$57!

DXWRPDWLFDOO\ VWDUWV SURJUDP H[HFXWLRQ IRU \RX�

�
$77(17,21� 7KH 0�� FRGH LV FRPPRQO\ XVHG DV
WKH HQG RI SURJUDP IRU IXOO\ DXWRPDWHG V\VWHPV WKDW
DXWRPDWLFDOO\ ORDG WKH QH[W SDUW WR EH PDFKLQHG� 7KLV
FRGH UHTXLUHV WKDW VRPH ORJLF LQWHUIDFH EH ZULWWHQ WKDW
DVVXUHV WKH SDUW LV IXOO\ ORDGHG DQG UHDG\ IRU PDFKLQLQJ
EHIRUH EORFN H[HFXWLRQ LV DOORZHG WR UHVWDUW� )DLOXUH WR
GR VR FDQ FDXVH LQMXU\ WR RSHUDWRUV RU GDPDJH WR
HTXLSPHQW�

)RU WKHVH V\VWHPV VRPH ORJLF LQWHUIDFH VKRXOG EH ZULWWHQ WR DVVXUH
WKDW WKH SDUW LV IXOO\ ORDGHG EHIRUH SURJUDP H[HFXWLRQ LV UHVWDUWHG�

,PSRUWDQW� <RX FDQQRW XVH WKHVH 0�FRGHV ZKHQ 775& LV DFWLYH�

2WKHU PRUH VSHFLILF 0�FRGHV DUH GHVFULEHG LQ ODWHU VHFWLRQV WKDW GHDO
VSHFLILFDOO\ ZLWK WKHLU IXQFWLRQV�



�����,QWURGXFWLRQ WR 3URJUDPPLQJ

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� :KHQ \RX DFWLYDWH WKH 0,6&(//$1(286
)81&7,21 /2&. IHDWXUH� WKH FRQWURO GLVSOD\V 0��
%�� 6�� DQG 7�ZRUGV LQ WKH SDUW SURJUDP DQG DFWLYDWHV
WKH FRUUHVSRQGLQJ 7RRO :HDU 2IIVHW� ZLWK WKH H[FHSWLRQ
RI 0��� 0��� 0��� 0��� 0��� DQG 0���

�QG 0LVFHOODQHRXV )XQFWLRQ �%��:RUG�

<RXU V\VWHP LQVWDOOHU PD\ GHFLGH WR XVH WKH �QG PLVFHOODQHRXV
IXQFWLRQV WR GLVWLQJXLVK D VHW RI PLVFHOODQHRXV IXQFWLRQV IURP WKH
QRUPDO 0�FRGH PLVFHOODQHRXV IXQFWLRQV� 7KLV PDQXDO DVVXPHV WKH
%�ZRUG LV XVHG WR FDOO VHFRQG DX[LOLDU\ IXQFWLRQV� $Q\ DOSKDEHWLF
FKDUDFWHU ZKLFK LV QRW XVHG IRU RWKHU IXQFWLRQV PD\ EH XVHG LQVWHDG
RI % E\ VHWWLQJ WKH SURSHU $03 SDUDPHWHU� )RU GHWDLOV� UHIHU WR
GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU� RU WKH $03
SURJUDPPLQJ PDQXDO�

7KH %�ZRUG LV GHVLJQDWHG E\ D �� RU ��GLJLW QXPHULF YDOXH IROORZLQJ
DGGUHVV %� 8QOLNH 0�FRGHV� HDFK EORFN FDQ FRQWDLQ RQO\ RQH
%�ZRUG�

,PSRUWDQW� :KHQ \RX DFWLYDWH WKH 0,6&(//$1(286
)81&7,21 /2&. IHDWXUH� WKH FRQWURO GLVSOD\V 0��
%�� 6�� DQG 7�ZRUGV LQ WKH SDUW SURJUDP DQG DFWLYDWHV
WKH FRUUHVSRQGLQJ 7RRO :HDU 2IIVHW� ZLWK WKH H[FHSWLRQ
RI 0��� 0��� 0��� 0��� 0��� DQG 0��� 7KLV IHDWXUH
LV GHVFULEHG RQ SDJH �����

,PSRUWDQW� ,I WKH V\VWHP FDQQRW ORFDWH DQ 1 RU 2 ZRUG ZKHQ
FRQGXFWLQJ DQ 1 RU 2 VHDUFK� WKH FXUVRU SRVLWLRQV LWVHOI
GLUHFWO\ EHORZ WKH ODVW EORFN LQ WKH SURJUDP �0����

1��:RUGV �6HTXHQFH 1XPEHUV�

(DFK EORFN LQ D SDUW SURJUDP FDQ EH DVVLJQHG XS WR D ��GLJLW QXPHULF
YDOXH IROORZLQJ DQ 1 DGGUHVV� 7KHVH QXPEHUV DUH UHIHUUHG WR DV
VHTXHQFH QXPEHUV DQG DUH XVHG WR GLVWLQJXLVK RQH EORFN IURP
DQRWKHU�

6HTXHQFH QXPEHUV FDQ EH DVVLJQHG DW UDQGRP WR VSHFLILF EORFNV RU WR
DOO EORFNV LI GHVLUHG� %ORFNV DVVLJQHG VHTXHQFH QXPEHUV FDQ EH
FDOOHG ODWHU E\ GHVLJQDWLQJ WKHLU VHTXHQFH QXPEHU� 6HTXHQFH
QXPEHUV DUH QHFHVVDU\ WR PDNH SURJUDP MXPSV DQG WR VSHFLI\ D
EORFN IRU VXESURJUDP FDOOV DQG UHWXUQV� )RU GHWDLOV RQ VHTXHQFH
QXPEHU� UHIHU WR SDJH �����



����� ,QWURGXFWLRQ WR 3URJUDPPLQJ
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2��:RUGV �3URJUDP 1DPHV�

7KH 2�ZRUG LV XVHG WR GHILQH D SURJUDP QDPH� 7R XVH DQ 2��ZRUG DV
D SURJUDP QDPH LW PXVW EH WKH ILUVW EORFN HQWHUHG LQ D SURJUDP� $Q
2�ZRUG FDQ KDYH XS WR � QXPHULF FKDUDFWHUV IROORZLQJ LW�

3� / :RUGV �0DLQ 3URJUDP -XPSV DQG 6XESURJUDP &DOOV

:KHQ WKH VDPH VHULHV RI EORFNV DUH UHSHDWHG PRUH WKDQ RQFH LW LV
XVXDOO\ HDVLHU WR SURJUDP WKHP XVLQJ D VXESURJUDP�

7KLV VHFWLRQ H[SODLQV�

� 0DLQ DQG VXESURJUDPV
� 6XESURJUDP FDOOV

,PSRUWDQW� 7R PDNH MXPSV� ORRSV� RU FDOFXODWLRQV ZLWKLQ DQ
H[HFXWLQJ SURJUDP RU VXESURJUDP� XVH DQ\ RI WKH
SDUDPDFUR IHDWXUHV GHVFULEHG LQ FKDSWHU ���

3�ZRUGV LQ D VXESURJUDP FDOO �0��� RU SDUDPDFUR FDOO DUH XVHG WR
GHVLJQDWH WKH VSHFLILF SURJUDP EHLQJ FDOOHG� 7KH 3 DGGUHVV LV
IROORZHG E\ WKH SURJUDP QDPH EHLQJ FDOOHG�

/�ZRUGV LQ D VXESURJUDP FDOO �0��� DQG VRPH F\FOHV DUH XVHG WR
GHVLJQDWH D UHSHDW FRXQW IRU D VXESURJUDP� 7KH QXPEHU IROORZLQJ
WKH / DGGUHVV GHVLJQDWHV WKH QXPEHU RI WLPHV D VXESURJUDP LV
H[HFXWHG FRQVHFXWLYHO\ EHIRUH H[HFXWLRQ LV UHWXUQHG WR WKH PDLQ
SURJUDP�

)RU GHWDLOV RQ VXESURJUDPV� UHIHU WR SDJH �����

6��:RUGV �6SLQGOH 6SHHG�

3URJUDP VSLQGOH VSHHGV �LQ 530� XVLQJ DQ 6��ZRUG ZLWK XS WR ILYH
LQWHJHU GLJLWV DQG WKUHH GHFLPDO GLJLWV� 7KH DFWXDO OHJDO IRUPDW LV
GHILQHG LQ $03 E\ WKH V\VWHP LQVWDOOHU� $ FRPPRQ 6�ZRUG LV XVHG
WR SURJUDP DOO RI WKH VSLQGOHV $03HG WR EH LQ WKH V\VWHP�

,PSRUWDQW� <RXU V\VWHP LQVWDOOHU VHWV D PD[LPXP VSHHG LQ $03
IRU HDFK JHDU UDQJH IRU HDFK VSLQGOH FRQILJXUHG LQ $03�
,I DQ 6�ZRUG LV SURJUDPPHG UHTXHVWLQJ D VSLQGOH VSHHG
WKDW H[FHHGV WKLV OLPLW� 7KH VSLQGOH VSHHG KROGV DW WKH
$03�GHILQHG PD[LPXP� $ QHZ YDOXH PD\ EH VHW IRU
WKLV PD[LPXP 530 E\ SURJUDPPLQJ D *�� FRGH
IROORZHG E\ DQ 6�ZRUG�
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:KHQ SURJUDPPLQJ DQ 6�ZRUG LQ D EORFN WKDW FRQWDLQV D[LV PRWLRQ
FRPPDQGV� WKH ORJLF SURJUDP KDV WKH RSWLRQ WR WHPSRUDULO\ VXVSHQG
WKH D[LV PRWLRQ FRPPDQGV XQWLO WKH VSLQGOH UHDFKHV VSHHG� 7KH
FRQWURO KDV WKH DELOLW\ WR WDNH WKH SURJUDPPHG VSLQGOH VSHHG DQG
DXWRPDWLFDOO\ VHDUFK IRU WKH JHDU UDQJH WKDW LV $03HG WR DOORZ WKH
QHFHVVDU\ 530� 7KH RSHUDWLRQ RI JHDU FKDQJLQJ DQG KRZ LW LV
LPSOHPHQWHG LV YHU\ ORJLF GHSHQGDQW� 5HIHU WR \RXU V\VWHP
LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV RQ KRZ D JHDU FKDQJH RSHUDWLRQ
LV SHUIRUPHG�

2YHUULGH VSLQGOH VSHHGV GHVLJQDWHG LQ D SURJUDP ZLWK WKH
�63,1'/( 63((' 29(55,'(! VZLWFK RQ WKH 07% SDQHO� 7KLV VZLWFK
FDQ EH SRVLWLRQHG LQ ILYH SHUFHQW LQFUHPHQWV ZLWKLQ D UDQJH RI
�� � ��� SHUFHQW� )RU GHWDLOV� UHIHU WR \RXU V\VWHP LQVWDOOHU·V
LQVWUXFWLRQ PDQXDO�

8VH WKH RYHUULGH FDQFHO 0�FRGH �0��� WR LJQRUH DQ\ RYHUULGH VHW RQ
WKH 07% SDQHO� :KHQ WKH RYHUULGH VHWWLQJ LV LJQRUHG� WKH D[LV
IHHGUDWH� UDSLG IHHGUDWH� DQG WKH VSLQGOH VSHHG YDOXHV DUH DOO VHW WR
��� SHUFHQW� )RU PRUH LQIRUPDWLRQ RQ VSLQGOH IXQFWLRQV� UHIHU WR
FKDSWHU ���

,PSRUWDQW� :KHQ \RX DFWLYDWH� WKH 0,6&(//$1(286
)81&7,21 /2&. IHDWXUH� WKH FRQWURO GLVSOD\V 0��
%�� 6�� DQG 7�ZRUGV LQ WKH SDUW SURJUDP DQG DFWLYDWHV
WKH FRUUHVSRQGLQJ 7RRO :HDU 2IIVHW� ZLWK WKH H[FHSWLRQ
RI 0��� 0��� 0��� 0��� 0��� DQG 0��� 7KLV IHDWXUH
LV DFWLYDWHG DV GHVFULEHG RQ SDJH �����

&XWWLQJ 6SHHG

7KH WHUP ´FXWWLQJ VSHHGµ UHIHUV WR WKH YHORFLW\ RI WKH VXUIDFH RI WKH
UHYROYLQJ FXWWLQJ WRRO UHODWLYH WR WKH ZRUNSLHFH� &XWWLQJ VSHHGV DUH
GHWHUPLQHG E\ WKH VSLQGOH VSHHG LQ UHYROXWLRQV SHU PLQXWH �USP� DQG
WKH GLDPHWHU RI WKH FXWWLQJ WRRO LQ WKH IROORZLQJ HTXDWLRQ�

0HWULF 8QLWV (QJOLVK 8QLWV

������� [ ' [ 1 ������� [ ' [ 1
9  ��������������� 9  �����������������

���� ��

:KHUH � ,V �

9 FXWWLQJ VSHHG LQ PHWHUV RU IHHW SHU PLQXWH

' GLDPHWHU RI WKH WRRO LQ PLOOLPHWHUV RU LQFKHV

1 USP RI WKH VSLQGOH

2U� VWDWLQJ WKH HTXDWLRQV LQ WHUPV RI UHTXLUHG VSLQGOH USP�

0HWULF 8QLWV (QJOLVK 8QLWV

9 9
1  ��������� ��� 1  ������� ���

' '
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)URP WKH PHWULF HTXDWLRQ� LI D GHVLUHG FXWWLQJ VSHHG LV NQRZQ� IRU
H[DPSOH 9  ��� VXUIDFH PHWHUV SHU PLQXWH XVLQJ D FXWWLQJ WRRO ZLWK
D GLDPHWHU� '  ��� PLOOLPHWHUV� WKH VSLQGOH VSHHG� 1 LV HTXDO WR
DSSUR[LPDWHO\ ��� USP�

6SLQGOH VSHHG LV SURJUDPPHG ZLWK DQ 6��ZRUG� ,Q WKLV DERYH
H[DPSOH WKH 6��ZRUG ZRXOG EH 6����

)LJXUH ���
&XWWLQJ 6SHHG

7$%/(

:25.3,(&(

'

1

&XWWLQJ 6SHHG�
VSHHG RI WRRO VXUIDFH
UHODWLYH WR ZRUNSLHFH
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7�:RUGV �7RRO 6HOHFWLRQ�

$ ZRUNSLHFH XVXDOO\ UHTXLUHV GLIIHUHQW NLQGV RI FXWWLQJ SURFHVVHV�
DQG XVXDOO\ WKHUH DUH FXWWLQJ WRROV WKDW FRUUHVSRQG WR HDFK SURFHVV�
7KH FXWWLQJ WRROV DUH W\SLFDOO\ VWRUHG LQ D WRRO PDJD]LQH DQG DUH
DVVLJQHG WRRO QXPEHUV �VHH )LJXUH �����

)LJXUH ���
7RRO 0DJD]LQH

��

�� �� �� ��

��

�� �� �� ��

$ 7��DGGUHVV IROORZHG E\ D QXPHULF YDOXH SURJUDPV D WRRO VHOHFWLRQ�
:KHQ WKH FRQWURO H[HFXWHV WKH 7��ZRUG� LW RXWSXWV D WRRO VHOHFWLRQ
VLJQDO WR D WRRO FKDQJHU� 7KH WRRO FKDQJHU VKRXOG SHUIRUP D
VHTXHQFH RI RSHUDWLRQV WR GHOLYHU WKH SURSHU WRRO LQ UHVSRQVH WR WKH
WRRO VHOHFWLRQ VLJQDO� )RU H[DPSOH� WR VHOHFW D FXWWLQJ WRRO WKDW LV
DVVLJQHG WRRO QXPEHU ´��µ� ZULWH ´7��µ LQ WKH SDUW SURJUDP� 7KH
V\VWHP LQVWDOOHU PD\ UHTXLUH D 0�� LQ WKH SURJUDP WR FDXVH D WRRO
FKDQJH�

6LQFH WRRO FKDQJHUV YDU\ LQ VW\OH� VL]H DQG IXQFWLRQ� WKH V\VWHP
LQVWDOOHU LV UHVSRQVLEOH IRU VSHFLILF LPSOHPHQWDWLRQV WKURXJK ORJLF�
5HIHU WR \RXU ��3& /RJLF 5HIHUHQFH 0DQXDO DQG WKH PDQXDO VXSSOLHG
E\ WKH V\VWHP LQVWDOOHU IRU PRUH GHWDLOV�

,PSRUWDQW� :KHQ FKDQJLQJ FXWWLQJ WRROV LW LV XVXDOO\ QHFHVVDU\ WR
FKDQJH WKH WRRO RIIVHW DW WKH VDPH WLPH� 7KLV LV GRQH
ZLWK DQ +�� RU D '��ZRUG� )RU GHWDLOV UHIHU WR
SDJH ������
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,PSRUWDQW� :KHQ \RX DFWLYDWH WKH 0,6&(//$1(286
)81&7,21 /2&. IHDWXUH� WKH FRQWURO GLVSOD\V 0��
%�� 6�� DQG 7�ZRUGV LQ WKH SDUW SURJUDP DQG DFWLYDWHV
WKH FRUUHVSRQGLQJ 7RRO :HDU 2IIVHW� ZLWK WKH H[FHSWLRQ
RI 0��� 0��� 0��� 0��� 0��� DQG 0��� 7KLV IHDWXUH
FDQ EH DFWLYDWHG WKURXJK WKH IURQW SDQHO VFUHHQ DV
GHVFULEHG LQ FKDSWHU ��

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

%DVLF &RQWURO 2SHUDWLRQ

7KLV FKDSWHU FRYHUV WKH FRQWURO RI WKH FRRUGLQDWH V\VWHPV RQ WKH
��3& FRQWURO� *�ZRUGV LQ WKLV FKDSWHU DUH DPRQJ WKH ILUVW
SURJUDPPHG EHFDXVH WKH\ GHILQH WKH FRRUGLQDWH V\VWHPV RI WKH
PDFKLQH LQ ZKLFK D[LV PRWLRQ LV SURJUDPPHG� 7KLV FKDSWHU
GHVFULEHV�

,QIRUPDWLRQ DERXW� 2Q SDJH�

0DFKLQH FRRUGLQDWH V\VWHP �����

3UHVHW :RUN FRRUGLQDWH V\VWHPV *������� �����

:RUN FRRUGLQDWH V\VWHPV H[WHUQDO RIIVHW �����

2IIVHWWLQJ WKH ZRUN FRRUGLQDWH V\VWHPV ������

/RJLF RIIVHWV ������

$ WKRURXJK XQGHUVWDQGLQJ RI WKLV JURXS PDNHV SURJUDPPLQJ HDVLHU
E\ DOORZLQJ IXOO FRQWURO RI WKH FRRUGLQDWH V\VWHPV�

7KH ��3& FRQWURO KDV WZR W\SHV RI FRRUGLQDWH V\VWHPV�

&RRUGLQDWH 6\VWHP� 'HVFULSWLRQ�

ZRUN FRRUGLQDWH V\VWHP GHILQHG EDVHG RQ WKH FRRUGLQDWH V\VWHP XVHG LQ WKH SDUW
GUDZLQJ RI D SDUW WR EH FXW E\ WKH PDFKLQH� 3URJUDPV DUH
XVXDOO\ ZULWWHQ EDVHG RQ WKH ZRUN FRRUGLQDWH V\VWHP�

PDFKLQH FRRUGLQDWH V\VWHP
�RIWHQ UHIHUUHG WR DV WKH DEVROXWH
FRRUGLQDWH V\VWHP�

XQLTXH WR WKH LQGLYLGXDO PDFKLQH WRRO�

7KH PDFKLQH FRRUGLQDWH V\VWHP LV WKH EDVLF FRRUGLQDWH V\VWHP VHW IRU
HYHU\ PDFKLQH� ,W LV HVWDEOLVKHG DIWHU FRPSOHWLRQ RI WKH
PDFKLQH�KRPLQJ RSHUDWLRQ� ,W FDQQRW EH RIIVHW RU VKLIWHG LQ DQ\ZD\�
,WV SRVLWLRQ LV GHWHUPLQHG LQ $03 E\ \RXU V\VWHP LQVWDOOHU�

,PSRUWDQW� %HIRUH \RX FDQ DFWLYDWH DQ\ FRRUGLQDWH V\VWHP� WKH
PDFKLQH PXVW EH KRPHG� 7KH KRPLQJ RSHUDWLRQ UHIHUV
WR WKH SRVLWLRQLQJ RI WKH D[HV WR D PDFKLQH�GHSHQGHQW�
IL[HG SRVLWLRQ ZKLFK LV FDOOHG WKH PDFKLQH KRPH� )RU
PRUH RQ PDFKLQH KRPLQJ� UHIHU WR SDJH �����

7KH ]HUR SRLQW RI WKH PDFKLQH FRRUGLQDWH V\VWHP LV UHIHUHQFHG IURP
WKH PDFKLQH KRPH SRLQW� 7KLV LV GRQH E\ DVVLJQLQJ D FRRUGLQDWHG
ORFDWLRQ WR WKH PDFKLQH KRPH SRLQW� 7KH KRPH SRVLWLRQ IRU HDFK D[LV
FDQ EH JLYHQ DQ\ OHJDO FRRUGLQDWHV� VXFK DV ������ ��������� RU
�������

&KDSWHU 2YHUYLHZ

0DFKLQH �$EVROXWH�
&RRUGLQDWH 6\VWHP
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2QFH \RX HVWDEOLVK� WKH PDFKLQH FRRUGLQDWH V\VWHP LV QRW DIIHFWHG E\
D FRQWURO UHVHW RSHUDWLRQ RU DQ\ RWKHU SURJUDPPLQJ RU RSHUDWRU
RSHUDWLRQ�

)LJXUH ����
0DFKLQH &RRUGLQDWH 6\VWHP� +RPH &RRUGLQDWH $VVLJQPHQW

&KXFN

0DFKLQH &RRUGLQDWH 6\VWHP
]HUR SRLQW

�=

�;

0HFKDQLFDOO\ IL[HG
0DFKLQH +RPH
SRLQW

��

��

,Q )LJXUH ����� \RXU V\VWHP LQVWDOOHU GHILQHG WKH PDFKLQH FRRUGLQDWH
V\VWHP ]HUR SRLQW E\ DVVLJQLQJ WKH PDFKLQH KRPH SRLQW WR KDYH WKH
FRRUGLQDWHV ; �� DQG = ���

7KH FRRUGLQDWH YDOXHV DVVLJQHG WR WKH PDFKLQH KRPH SRLQW GR QRW
DIIHFW WKH SRVLWLRQ RI PDFKLQH KRPH� 7KH SRVLWLRQ RI PDFKLQH KRPH
LV IL[HG E\ \RXU V\VWHP LQVWDOOHU�

,PSRUWDQW� 1RUPDOO\� WKH FRQWURO GLVSOD\V WKH FXUUHQW D[HV SRVLWLRQV
LQ UHVSHFW WR DFWLYH ZRUN FRRUGLQDWH V\VWHP� 7KH
SRVLWLRQ LQ WKH PDFKLQH FRRUGLQDWH V\VWHP FDQ EH
GLVSOD\HG E\ VHOHFWLQJ WKH DEVROXWH VFUHHQ DV GHVFULEHG
LQ FKDSWHU ��

0RWLRQ LQ WKH 0DFKLQH &RRUGLQDWH 6\VWHP �*���

$OWKRXJK D[LV PRWLRQ LV XVXDOO\ FRPPDQGHG LQ WKH ZRUN FRRUGLQDWH
V\VWHP� D[LV PRWLRQ LV SRVVLEOH ZKHQ D *�� LV SURJUDPPHG LQ D
EORFN LI \RX UHIHUHQFH FRRUGLQDWH YDOXHV LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP�
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3XEOLFDWLRQ ��������� �� $SULO ����

*��*��;BBB=BBB�

7KH ;� DQG =�ZRUGV DERYH VSHFLI\ FRRUGLQDWH SRVLWLRQV LQ WKH
PDFKLQH FRRUGLQDWH V\VWHP� 7KHVH FRRUGLQDWH YDOXHV LQGLFDWH WKH
HQG SRLQW RI WKH QH[W PRYH LQ WKH PDFKLQH FRRUGLQDWH V\VWHP� 7KH
WRRO WUDYHOV WR WKLV SRVLWLRQ LQ HLWKHU *�� RU *�� PRGH� GHSHQGLQJ RQ
ZKLFK LV DFWLYH ZKHQ WKH *�� EORFN LV H[HFXWHG� $Q\ DWWHPSW WR
H[HFXWH D *�� EORFN LQ *�� RU *�� PRGH JHQHUDWHV DQ HUURU�

7KH *�� FRGH LV QRW PRGDO� ,W LV HIIHFWLYH RQO\ LQ WKH EORFN LQ ZKLFK
LW LV FDOOHG� $IWHU D *�� EORFN� WKH FRQWURO UHWXUQV WR WKH FRRUGLQDWH
V\VWHP WKDW ZDV LQ HIIHFW SULRU WR WKH *�� EORFNV H[HFXWLRQ�

,PSRUWDQW� 7KH FRQWURO PXVW EH LQ DEVROXWH PRGH �*��� ZKHQ WKH
*�� FRPPDQG LV H[HFXWHG� ,I D *�� LV H[HFXWHG ZKLOH
LQ LQFUHPHQWDO PRGH �*���� WKH FRQWURO LJQRUHV WKH *��
FRGH DQG DQ\ D[LV ZRUGV LQ WKH *�� EORFN�

([DPSOH ����
0RWLRQ ,Q 7KH 0DFKLQH &RRUGLQDWH 6\VWHP�

3URJUDP EORFN &RPPHQW

1� *��;��=��� D[LV PRWLRQ LQ ZRUN FRRUGLQDWH V\VWHP�

1� *��;��=��� D[LV PRWLRQ LQ PDFKLQH FRRUGLQDWH V\VWHP�

1� ;��=��� D[LV PRWLRQ LQ ZRUN FRRUGLQDWH V\VWHP�

)LJXUH ����
5HVXOWV RI ([DPSOH ����

1�

1�

1�

:RUN FRRUGLQDWH V\VWHP

0DFKLQH FRRUGLQDWH V\VWHP

$[LV PRWLRQ LQ PDFKLQH
FRRUGLQDWH V\VWHP

$[LV PRWLRQ LQ ZRUN
FRRUGLQDWH V\VWHP

; ;

=

=

�� �� �� �� �� �� �� ��

�� ��

��

��

��

��

��

��

��
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:KHQ \RX FXW D ZRUNSLHFH XVLQJ D SDUW SURJUDP PDGH IURP D SDUW
GUDZLQJ� \RX ZDQW WR PDWFK WKH ]HUR SRLQW RQ WKH FRRUGLQDWH V\VWHP
RI WKH SDUW GUDZLQJ ZLWK WKH ]HUR SRLQW RI WKH ZRUN FRRUGLQDWH
V\VWHP�

$V VKRZQ LQ WKH LOOXVWUDWLRQV LQ )LJXUH ����� \RX HVWDEOLVK WKH ZRUN
FRRUGLQDWH V\VWHP E\ SURJUDPPLQJ WKH GLVWDQFH EHWZHHQ WKH GHVLUHG
]HUR SRLQW RI WKH ZRUN FRRUGLQDWH V\VWHP DQG WKH ]HUR SRLQW RI WKH
PDFKLQH FRRUGLQDWH V\VWHP�

)LJXUH ����
:RUN &RRUGLQDWH 6\VWHP

=HUR SRLQW RQ WKH
ZRUN FRRUGLQDWH
V\VWHP

:RUNSLHFH

:RUNSLHFH

7DEOH

=HUR SRLQW RQ WKH
SDUW GUDZLQJ

7RRO SRVLWLRQ DW PDFKLQH
FRRUGLQDWH ]HUR SRLQW

; GLVWDQFH
WR EH GHVLJQDWHG = GLVWDQFH

WR EH GHVLJQDWHG

< GLVWDQFH
WR EH GHVLJQDWHG

<

<

=

=

;

;

7KHUH DUH QLQH SUHVHW ZRUN FRRUGLQDWH V\VWHPV VHOHFWDEOH XVLQJ *�� �
*����� 7KH UHTXLUHG ZRUN FRRUGLQDWH V\VWHP FDQ EH VHOHFWHG E\
VSHFLI\LQJ DQ\ RI WKHVH *��FRGHV LQ WKH SURJUDP�

:RUN FRRUGLQDWH V\VWHPV FDOOHG RXW E\ *�� � *���� KDYH ]HUR SRLQWV
WKDW \RX HQWHU LQ D ZRUN FRRUGLQDWH V\VWHP WDEOH �UHIHU WR FKDSWHU ���
7KHVH ]HUR SRLQWV DUH LQ WKH IRUP RI RIIVHW YDOXHV IURP WKH PDFKLQH
FRRUGLQDWH V\VWHP ]HUR SRLQW�

3UHVHW :RUN &RRUGLQDWH
6\VWHP �*�� � �����
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7KH FRQWURO HVWDEOLVKHV WKH PDFKLQH FRRUGLQDWH V\VWHP LPPHGLDWHO\
DIWHU \RX FRPSOHWH WKH PDFKLQH KRPH RSHUDWLRQ 7KH GHIDXOW ZRUN
FRRUGLQDWH V\VWHP� GHWHUPLQHG LQ $03 E\ \RXU V\VWHP LQVWDOOHU� LV
DFWLYDWHG VLPXOWDQHRXVO\� 7KH GHIDXOW ZRUN FRRUGLQDWH V\VWHP LV
HVWDEOLVKHG ZKHQ \RX H[HFXWH D FRQWURO UHVHW RSHUDWLRQ� (�6WRS�
*����� RU SRZHU XS� 7KH GHIDXOW ZRUN FRRUGLQDWH V\VWHP LV WKH VXP
RI WKH H[WHUQDO RIIVHW YDOXH �LI DQ\�� DQG WKH RIIVHWV RI WKH GHIDXOW
FRRUGLQDWH V\VWHP VHOHFWHG LQ $03 �*���*���� RU QRQH�� ,I WKH
GHIDXOW FRRUGLQDWH V\VWHP LV VHOHFWHG DV QRQH� WKH GHIDXOW ZRUN
FRRUGLQDWH V\VWHP LV VLPSO\ WKH H[WHUQDO RIIVHW �LI DQ\�� 7KLV PDQXDO
DVVXPHV *�� WR EH WKH GHIDXOW FRRUGLQDWH V\VWHP DQG QR H[WHUQDO
RIIVHW KDV EHHQ HQWHUHG�

)LJXUH ����
:RUN &RRUGLQDWH 6\VWHP 'HILQLWLRQ

0DFKLQH FRRUGLQDWH V\VWHP

0DFKLQH KRPH

*�� :RUN FRRUGLQDWH V\VWHP

�

��

��

�

; ;

=

=

,Q )LJXUH ����� WKH PDFKLQH FRRUGLQDWH V\VWHP ZDV GHILQHG E\
GHFODULQJ WKH IL[HG SRVLWLRQ PDFKLQH KRPH DV WKH SRLQW ; ���� = ���
7KHQ WKH *�� ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW ZDV GHILQHG E\ WKH
FRRUGLQDWHV ; �� = � LQ WKH PDFKLQH FRRUGLQDWH V\VWHP�

&RRUGLQDWH SRVLWLRQV LQ D SDUW SURJUDP DUH PDQLSXODWHG DV FRRUGLQDWH
YDOXHV LQ WKH GHIDXOW ZRUN FRRUGLQDWH V\VWHP� XQOHVV DQRWKHU
FRRUGLQDWH V\VWHP LV VHOHFWHG E\ SURJUDPPLQJ *���*�����
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)LJXUH ����
([DPSOHV RI :RUN &RRUGLQDWH 6\VWHP 'HILQLWLRQ

*�� *��

*��

*��

*�� *��

; ; ;

;

; ;

= =

=

=

= =

;����
=����

;����
=���� ;����

=����

;����
=���� ;����

=����

0DFKLQH FRRUGLQDWH V\VWHP ]HUR SRLQW

;����
=���

7R FKDQJH ZRUN FRRUGLQDWH V\VWHPV� VSHFLI\ WKH *�FRGH
FRUUHVSRQGLQJ WR WKH ZRUN FRRUGLQDWH V\VWHP \RX ZDQW LQ D SURJUDP
EORFN� $Q\ D[LV PRWLRQ FRPPDQGV LQ D EORFN WKDW FRQWDLQV D FKDQJH
IURP RQH ZRUN FRRUGLQDWH V\VWHP WR DQRWKHU LV H[HFXWHG LQ WKH ZRUN
FRRUGLQDWH V\VWHP VSHFLILHG LQ WKDW EORFN�

([DPSOH ����
&KDQJLQJ :RUN &RRUGLQDWH 6\VWHPV

3URJUDP %ORFN &RPPHQW

*���

*��;���=���� D[LV PRWLRQ LQ WKH *�� ZRUN FRRUGLQDWH V\VWHP�

*��;���=���� D[LV PRWLRQ WR WKH SRLQW ;��� =��� LQ WKH *�� ZRUN FRRUGLQDWH V\VWHP�

;��=��� D[LV 0RWLRQ LQ WKH *�� ZRUN FRRUGLQDWH V\VWHP�
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)LJXUH ����
5HVXOWV RI ([DPSOH ����

� ��

�

��

*�� :RUN &RRUGLQDWH 6\VWHP
��

��

*�� :RUN &RRUGLQDWH 6\VWHP

=

;

=

;

$OWHULQJ :RUN &RRUGLQDWH 6\VWHP �*��/��

7KHUH DUH � PHWKRGV WR FKDQJH WKH YDOXH RI D ZRUN FRRUGLQDWH V\VWHP
]HUR SRLQW LQ WKH ZRUN FRRUGLQDWH V\VWHP WDEOH� 7KUHH PHWKRGV FDQ
EH IRXQG LQ WKH IROORZLQJ VHFWLRQV�

� 0DQXDOO\ DOWHU WKH ZRUN FRRUGLQDWH V\VWHP WDEOH DV GHVFULEHG LQ
FKDSWHU ��

� $OWHU WKH SDUDPDFUR V\VWHP SDUDPHWHU YDOXHV ����� ���� DV
GLVFXVVHG LQ FKDSWHU ���

� $OWHU WKURXJK VRPH H[WHUQDO PHDQV GHILQHG E\ WKH V\VWHP
LQVWDOOHUV ORJLF SURJUDP �UHIHU WR \RXU ��3& /RJLF 5HIHUHQFH
0DQXDO��

7KH IRXUWK PHWKRG� DQG WKH RQH GLVFXVVHG LQ WKLV VHFWLRQ� DOWHUV WKH
ZRUN FRRUGLQDWH V\VWHP WDEOH WKURXJK *�� SURJUDPPLQJ� &KDQJLQJ
WKH YDOXHV LQ WKH WDEOH XVLQJ DQ\ RI WKHVH PHWKRGV GRHV QRW FDXVH D[LV
PRWLRQ� KRZHYHU� LW GRHV LPPHGLDWHO\ VKLIW WKH DFWLYH FRRUGLQDWH
V\VWHP E\ WKH DPRXQW HQWHUHG� 7KH IRUPDW IRU DOWHULQJ WKH ZRUN
FRRUGLQDWH V\VWHPV XVLQJ *�� LV DV IROORZV�
*��/�3BB;BB<BB=BB�

,PSRUWDQW� 7KH RUGHU RI WKH ZRUGV LQ WKLV SURJUDP EORFN LV
LPSRUWDQW� 7KH / DQG 3 ZRUGV PXVW EH SURJUDPPHG
EHIRUH DQ\ D[LV ZRUGV DUH SURJUDPPHG LQ WKH *��
EORFN� )DLOLQJ WR IROORZ WKLV RUGHU FDQ UHVXOW LQ GDWD
EHLQJ PLVLQWHUSUHWHG DQG ORDGHG LQWR WKH WDEOH
LQFRUUHFWO\�
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:KHUH � ,V �

/� WHOOV WKH FRQWURO WKDW \RX ZDQW WR DOWHU WKH FRRUGLQDWH V\VWHP WDEOHV�

3 VSHFLILHV ZKLFK FRRUGLQDWH V\VWHP �*�� WKURXJK *����� \RX ZDQW WR ZRUN RQ� 3�
WKURXJK 3� FRUUHVSRQG WR WKH ZRUN FRRUGLQDWH V\VWHPV *�� WKURXJK *�����

3�  *�� ZRUN FRRUG� V\VWHP 3�  *�� ZRUN FRRUG� V\VWHP
3�  *�� ZRUN FRRUG� V\VWHP 3�  *���� ZRUN FRRUG� V\VWHP
3�  *�� ZRUN FRRUG� V\VWHP 3�  *���� ZRUN FRRUG� V\VWHP
3�  *�� ZRUN FRRUG� V\VWHP 3�  *���� ZRUN FRRUG� V\VWHP
3�  *�� ZRUN FRRUG� V\VWHP

;B<B=B VSHFLI\ WKH ORFDWLRQ RI WKH ]HUR SRLQW RI WKH VSHFLILHG ZRUN FRRUGLQDWH V\VWHP
UHODWLYH WR PDFKLQH FRRUGLQDWH V\VWHP�

,PSRUWDQW� *�� EORFNV PD\ QRW EH SURJUDPPHG ZKHQ 775& LV
DFWLYH�

,QFUHPHQWDO�$EVROXWH 0RGH DQG WKH *��/� &RPPDQG

:KHQ \RX SURJUDP LQ� 7KHQ�

LQFUHPHQWDO PRGH �*��� DQ\ YDOXHV HQWHUHG LQWR WKH ZRUN FRRUGLQDWH V\VWHP WDEOH XVLQJ
WKH *�� FRPPDQG DUH DGGHG WR WKH FXUUHQWO\ DFWLYH ZRUN
FRRUGLQDWH V\VWHP YDOXHV�

DEVROXWH PRGH �*��� DQ\ YDOXHV HQWHUHG LQWR WKH ZRUN FRRUGLQDWH V\VWHP WDEOH XVLQJ
WKH *�� FRPPDQG UHSODFH WKH FXUUHQWO\ DFWLYH ZRUN
FRRUGLQDWH V\VWHP YDOXHV�

([DPSOH ���� DQG )LJXUH ���� LOOXVWUDWH KRZ WKH ZRUN FRRUGLQDWH
V\VWHP LV VKLIWHG E\ XVLQJ *���

([DPSOH ����
:RUN &RRUGLQDWH 6\VWHP 6KLIW 8VLQJ *��

3URJUDP EORFN :RUN FRRUGLQDWH 3RVLWLRQ $EVROXWH FRRUG� 3RVLWLRQ

*��*��;���=����

*���

*��/�3�2�;���=����

;�� =��

;�� =��

;�� =��

;�� =��

RU

*��*��;���=����

*���

*��/�3�2�;���=����

;�� =��

;�� =��

;�� =��

;�� =��

,PSRUWDQW� 7KLV PRGLILFDWLRQ LV SHUPDQHQW� 7KH QHZ WDEOH YDOXHV
IRU WKH ZRUN FRRUGLQDWH V\VWHPV DUH VDYHG HYHQ ZKHQ
FRQWURO SRZHU LV WXUQHG RII�
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)LJXUH ����
5HVXOWV RI ([DPSOH ����

7RRO SRVLWLRQ

*�� :RUN FRRUGLQDWH V\VWHP
DIWHU FKDQJLQJ WDEOH YDOXH

0DFKLQH FRRUGLQDWH V\VWHP ]HUR SRLQW

�� �� �� ��

*�� :RUN
FRRUGLQDWH V\VWHP

=

; ; ;

=

=
��

��

����

��

��

��

��

7KH H[WHUQDO RIIVHW DOORZV DOO ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQWV WR
EH VKLIWHG VLPXOWDQHRXVO\� UHODWLYH WR WKH PDFKLQH FRRUGLQDWH V\VWHP�
7KLV RIIVHW FDQ FRPSHQVDWH IRU SDUW SRVLWLRQLQJ VKLIWV WKDW UHVXOW
ZKHQ D GLIIHUHQW WRRO LV LQVWDOOHG� ,W FDQ DOVR FRPSHQVDWH IRU WRRO
SRVLWLRQ VKLIWV WKDW UHVXOW IURP D GLIIHUHQW WRRO IL[WXUH�

7KH H[WHUQDO RIIVHW FDQ DOVR EH XVHG WR PDWFK WKH ZRUN FRRUGLQDWH
V\VWHPV RQ PHFKDQLFDOO\ GLIIHUHQW PDFKLQHV� 7KH PDFKLQHV FDQ WKHQ
XVH WKH VDPH SDUW SURJUDP ZLWK WKH VDPH *���*���� FRRUGLQDWH
YDOXHV� 7KLV DOORZV SDUW SURJUDPV WR EH OHVV PDFKLQH GHSHQGDQW�

)RXU PHWKRGV DUH DYDLODEOH WR PRGLI\ WKH H[WHUQDO RIIVHW�

0HWKRG� $FWLYH ,PPHGLDWHO\
DIWHU EORFN H[HFXWLRQ

$FWLYH QH[W &\FOH 6WRS $FWLYH QH[W UH�KRPH RU
SRZHU F\FOH

3URJUDPPLQJ D *�� ;

6\VWHP LQVWDOOHU ORJLF RIIVHW ;

0DQXDOO\ WKURXJK WDEOH ;

3DUDPDFUR 3URJUDPPLQJ ;

:RUN &RRUGLQDWH 6\VWHP
([WHUQDO 2IIVHW
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)LJXUH ����
([WHUQDO 2IIVHWV

*��

*��

*��

*��

;

;

;

;

=

=

=

=

:RUN FRRUGLQDWH V\VWHPV
SULRU WR H[WHUQDO RIIVHW

:RUN FRRUGLQDWH V\VWHPV
DIWHU WR H[WHUQDO RIIVHW RI
;�� =����

0DFKLQH FRRUGLQDWH
V\VWHP ]HUR SRLQW

;����
=����

;����
=����

;����
=����

;����
=����

,PSRUWDQW� 2QFH DQ H[WHUQDO RIIVHW LV HQWHUHG LQWR WKH FRRUGLQDWH
RIIVHW WDEOH LW FDQQRW EH FDQFHOHG� 7KLV RIIVHW UHPDLQV
DFWLYH HYHQ DIWHU SRZHU KDV EHHQ WXUQHG RII� ,W EHFRPHV
D SHUPDQHQW SDUW RI DOO ZRUN FRRUGLQDWH V\VWHPV
LQFOXGLQJ WKH GHIDXOW ZRUN FRRUGLQDWH V\VWHP�

$OWHULQJ ([WHUQDO 2IIVHW �*��/��

7KHUH DUH IRXU PHWKRGV XVHG WR FKDQJH WKH YDOXH RI DQ H[WHUQDO RIIVHW
LQ WKH ZRUN FRRUGLQDWH V\VWHP WDEOH� 7KUHH PHWKRGV FDQ EH IRXQG LQ
WKH IROORZLQJ VHFWLRQV�

0HWKRG� 5HIHU WR�

PDQXDOO\ DOWHU WKH H[WHUQDO RIIVHW YDOXH LQ WKH ZRUN
FRRUGLQDWH V\VWHP WDEOH

&KDSWHU �

DOWHU WKH SDUDPDFUR V\VWHP SDUDPHWHU YDOXHV ����� ���� &KDSWHU ��

DOWHU WKURXJK VRPH H[WHUQDO PHDQV GHILQHG E\ WKH V\VWHP
LQVWDOOHU·V ORJLF SURJUDP

��3& /RJLF
5HIHUHQFH
0DQXDO

7KH IRXUWK PHWKRG� DQG WKH RQH GLVFXVVHG LQ WKLV VHFWLRQ� DOWHUV WKH
H[WHUQDO V\VWHP WDEOH WKURXJK *�� SURJUDPPLQJ� &KDQJLQJ WKHVH
YDOXHV LQ WKH WDEOH XVLQJ DQ\ RI WKHVH PHWKRGV GRHV QRW FDXVH D[LV
PRWLRQ� KRZHYHU� LW GRHV LPPHGLDWHO\ VKLIW WKH DFWLYH FRRUGLQDWH
V\VWHP E\ WKH DPRXQW HQWHUHG�



������%DVLF &RQWURO 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

7KH YDOXHV HQWHUHG LQWR WKH H[WHUQDO RIIVHW DUH DGGHG WR WKH ZRUN
FRRUGLQDWH V\VWHP ]HUR SRLQW YDOXHV HDFK WLPH D ZRUN FRRUGLQDWH
V\VWHP LV FDOOHG� 7KH IRUPDW IRU DOWHULQJ WKH H[WHUQDO RIIVHW XVLQJ
*�� LV�

*�� /� 3� 2BB ;BB =BB�

:KHUH � ,W �

/� WHOOV WKH FRQWURO WKDW \RX ZDQW WR DOWHU WKH FRRUGLQDWH V\VWHP WDEOHV�

3� GHVLJQDWHV WKH H[WHUQDO RIIVHW DV WKH RIIVHW WR XSGDWH�

2BB VSHFLILHV ZKHWKHU WKH YDOXH HQWHUHG IRU WKH GLDPHWHU D[LV LV D UDGLXV RU GLDPHWHU
YDOXH� �2 LV QRQ�PRGDO��

2� YDOXH HQWHUHG IRU WKH GLDPHWHU D[LV LV D UDGLXV YDOXH�
2� YDOXH HQWHUHG IRU WKH GLDPHWHU D[LV LV D GLDPHWHU YDOXH�

,PSRUWDQW� ,I \RX SURJUDP 2� RU 2� LQ D *�� FRGH� WKH *�� FRGH LV QRW
DIIHFWHG E\ D SUHYLRXVO\ SURJUDPPHG *�� RU *�� �UDGLXV�GLDPHWHU
SURJUDPPLQJ�� +RZHYHU� LI QR 2�FRGH LV VSHFLILHG� RU LI WKH 2�FRGH LV RXW RI
UDQJH �IRU H[DPSOH� 2��� WKHQ WKH *�� FRGH LV DIIHFWHG E\ D *���*���

;B=B VSHFLILHV WKH ORFDWLRQ RI WKH ]HUR SRLQW RI WKH VSHFLILHG ZRUN FRRUGLQDWH V\VWHP
UHODWLYH WR PDFKLQH FRRUGLQDWH V\VWHP�

:KHQ \RX H[HFXWH WKLV EORFN� WKH FRQWURO LPPHGLDWHO\ VKLIWV WKH
FXUUHQWO\ DFWLYH ZRUN FRRUGLQDWH V\VWHP E\ WKH QHZ H[WHUQDO RIIVHW
DPRXQW�

([DPSOH ���� DQG )LJXUH ���� LOOXVWUDWH KRZ WKH ZRUN FRRUGLQDWH
V\VWHP LV VKLIWHG XVLQJ *���

([DPSOH ����
&KDQJLQJ WKH ([WHUQDO 2IIVHW 7KURXJK *�� 3URJUDPPLQJ

3URJUDP %ORFN &RPPHQWV

*��/�3�2�;����=����� GHILQHV ZRUN FRRUGLQDWH V\VWHP ]HUR
SRLQW WR EH DW ;���� =��� IURP WKH
PDFKLQH FRRUGLQDWH V\VWHP ]HUR SRLQW

*���

*��/�3�2�;����=�����

VHWV H[WHUQDO RIIVHW RI ;���� =��� PRYLQJ
ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW WR EH
DW ;���� =��� IURP WKH PDFKLQH
FRRUGLQDWH V\VWHP ]HUR SRLQW

*���

*��/�3�2�;����=�����

VHWV H[WHUQDO RIIVHW RI ;���� =��� PRYLQJ
ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW WR EH
DW ;���� =��� IURP WKH PDFKLQH
FRRUGLQDWH V\VWHP ]HUR SRLQW

,PSRUWDQW� 7KLV PRGLILFDWLRQ LV SHUPDQHQW� 7KH QHZ WDEOH YDOXHV
IRU WKH ZRUN FRRUGLQDWH V\VWHPV DUH VDYHG HYHQ ZKHQ
FRQWURO SRZHU LV WXUQHG RII�



������ %DVLF &RQWURO 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI ([DPSOH ����

0DFKLQH FRRUGLQDWH V\VWHP
]HUR SRLQW

:RUN FRRUGLQDWH V\VWHP
]HUR SRLQW DV GHILQHG LQ
WDEOH WR EH ;����� =����

:RUN FRRUGLQDWH V\VWHP ]HUR SRLQW DIWHU
H[HFXWLRQ RI WKH EORFN *��/�3�;����=�����

�� �� ��

�� ��

��

��

��

��

��

; ;

=

=

7KLV VHFWLRQ GHVFULEHV WKH PRUH WHPSRUDU\ ZD\V RI RIIVHWWLQJ WKH
ZRUN FRRUGLQDWH V\VWHPV� 7KHVH RIIVHWV DUH DFWLYDWHG WKURXJK
SURJUDPPLQJ� DQG WKH\ DUH FDQFHOHG ZKHQ \RX UHPRYH SRZHU WR WKH
FRQWURO� 7KH\ PD\ DOVR EH FDQFHOOHG E\ DQ 0��� 0��� RU FRQWURO
UHVHW� GHSHQGLQJ XSRQ WKH VHOHFWLRQV PDGH LQ $03 E\ \RXU V\VWHP
LQVWDOOHU�

,PSRUWDQW� $OO RI WKHVH RIIVHWV DUH JOREDO LQ QDWXUH� 7KLV PHDQV
WKDW WKH\ DSSO\ WR DOO ZRUN FRRUGLQDWH V\VWHPV� :KHQ
\RX FKDQJH ZRUN FRRUGLQDWH V\VWHPV �SURJUDPPLQJ
*���*��� FRQVLGHU WKH HIIHFWV RI WKHVH RIIVHWV RQ WKH
QHZ ZRUN FRRUGLQDWH V\VWHP�

7RRO JHRPHWU\ DQG ZHDU RIIVHWV DUH QRW HIIHFWHG E\ DQ RIIVHW PDGH WR
WKH ZRUN FRRUGLQDWH V\VWHP�

,PSRUWDQW� :H UHFRPPHQG WKDW WRRO RIIVHWV IRU JHRPHWU\ DQG ZHDU
EH FDQFHOHG EHIRUH \RX H[HFXWH DQ\ ZRUN FRRUGLQDWH
V\VWHP RIIVHWV� ,I WRRO RIIVHWV DUH QRW FDQFHOHG� WKH
ZRUN FRRUGLQDWH V\VWHP RIIVHW LV DGGHG WR WKH DFWLYH WRRO
RIIVHW� 7KLV FDQ FDXVH FRQIXVLRQ ZKHQ \RX FKDQJH WRRO
RIIVHWV ODWHU LQ WKH SURJUDP� 5HIHU WR SDJH ������ RQ
FDQFHOLQJ WRRO RIIVHWV�

&RRUGLQDWH 2IIVHW 8VLQJ 7RRO 3RVLWLRQ �*���

8VH WKH *�� FRPPDQG LQ D SDUW SURJUDP WR RIIVHW WKH FXUUHQWO\
DFWLYH ZRUN FRRUGLQDWH V\VWHP UHODWLYH WR WKH FXUUHQW WRRO SRVLWLRQ� $
*�� EORFN LQ D SURJUDP RIIVHWV WKH ]HUR SRLQW RI WKH ZRUN FRRUGLQDWH
V\VWHP D VSHFLILHG GLVWDQFH IURP WKH FXUUHQW WRRO SRVLWLRQ�

2IIVHWWLQJ WKH :RUN
&RRUGLQDWH 6\VWHPV
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*���� FDQFHOV *�� ZLWKRXW FDQFHOLQJ DQ\ RWKHU ZRUN FRRUGLQDWHV�
7KLV GLIIHUV IURP *����� ZKLFK FDQFHOV DOO FRRUGLQDWH V\VWHP RIIVHWV�
$ FRQWURO UHVHW PD\ FDQFHO WKLV RIIVHW� GHSHQGLQJ XSRQ WKH VHOHFWLRQV
PDGH LQ $03 E\ \RXU V\VWHP LQVWDOOHU�

:KHQ D *�� FRPPDQG LV H[HFXWHG LQ D SURJUDP� LW FDQFHOV DQ\ RWKHU
DFWLYH ZRUN FRRUGLQDWH V\VWHP RIIVHWV WKDW PD\ KDYH EHHQ LQ HIIHFW
LQFOXGLQJ *�� RIIVHWV� VHW ]HUR� RU MRJJHG RIIVHWV� ([WHUQDO RIIVHWV
DUH QRW DIIHFWHG� :KHQ WKH ORJLF IODJ %:B,1+5 LV VHW� LW FDQFHOV
*���

,PSRUWDQW� $ WRRO RIIVHW LV QRW DXWRPDWLFDOO\ FDQFHOHG ZKHQ \RX
H[HFXWH D *�� EORFN� 7KLV FDQ UHVXOW LQ XQGHVLUHG
HIIHFWV RQ WKH ZRUN FRRUGLQDWH V\VWHP ZKHQ WRRO RIIVHWV
DUH FKDQJHG ODWHU�

7KH IROORZLQJ *�� EORFN RIIVHWV WKH ZRUN FRRUGLQDWH V\VWHP VR WKDW
WKH FXUUHQW WRRO SRVLWLRQ WDNHV RQ WKH FRRUGLQDWH YDOXHV SURJUDPPHG
LQ WKH *�� EORFN�

*�� ;BBB =BBB�

)RU H[DPSOH VSHFLI\LQJ YDOXHV RI ]HUR IRU DOO D[HV LQ D *�� EORFN
FDXVHV WKH FXUUHQW WRRO SRVLWLRQ WR EHFRPH WKH ]HUR SRLQW RI WKH
FXUUHQW ZRUN FRRUGLQDWH V\VWHP�

([HFXWLRQ RI D *�� EORFN GRHV QRW SURGXFH DQ\ D[LV PRWLRQ�

,PSRUWDQW� $Q\ D[LV QRW VSHFLILHG LQ WKH *�� EORFN LV QRW RIIVHW�
DQG WKH FXUUHQW FRRUGLQDWH SRVLWLRQ IRU WKDW D[LV UHPDLQV
XQFKDQJHG�

2QFH WKH ZRUN FRRUGLQDWH V\VWHP LV RIIVHW� DOO DEVROXWH SRVLWLRQLQJ
FRPPDQGV LQ WKH SURJUDP DUH H[HFXWHG DV FRRUGLQDWH YDOXHV LQ WKH
RIIVHW FRRUGLQDWH V\VWHP�

([DPSOH ����
:RUN &RRUGLQDWH 6\VWHP 2IIVHW �*���

3URJUDP %ORFN &RPPHQW

*�� *��� *�� ZRUN FRRUGLQDWH V\VWHP

;��� =���� UDSLG PRYH WR ;��� =�� LQ WKH *�� ZRUN
FRRUGLQDWH V\VWHP

*��;���=���� 5HGHILQHV FXUUHQW D[LV SRVLWLRQ WR KDYH
WKH FRRUGLQDWHV ;��� =��

7KH ]HUR SRLQW RI WKH RIIVHW *�� ZRUN FRRUGLQDWH V\VWHP LV �� XQLWV
DZD\ IURP WKH FXUUHQW WRRO ORFDWLRQ LQ ERWK WKH ; DQG = GLUHFWLRQV�
,I WKH = YDOXH KDG QRW EHHQ HQWHUHG LQ WKH *�� EORFN� WKH =
FRRUGLQDWH ORFDWLRQ ZRXOG KDYH UHPDLQHG XQFKDQJHG �=����
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)LJXUH �����
5HVXOWV RI ([DPSOH ����

0DFKLQH FRRUGLQDWH V\VWHP ]HUR SRLQW

=HUR SRLQW IRU WKH *��
ZRUN FRRUGLQDWH V\VWHP

1HZ ]HUR SRLQW HVWDEOLVKHG
E\ WKH *�� EORFN

��

�� ��

��
��

��

7RRO SRVLWLRQ

=

=

;

;

�
$77(17,21� *�� RIIVHWV DUH JOREDO� &KDQJLQJ
IURP RQH FRRUGLQDWH V\VWHP WR DQRWKHU GRHV QRW FDQFHO
WKH RIIVHW� 'R QRW VSHFLI\ D FKDQJH LQ FRRUGLQDWH
V\VWHPV �*���*����� XQOHVV WKH HIIHFWV RI WKH RIIVHW
KDYH EHHQ FRQVLGHUHG�

([DPSOH ���� VKRZV WKH HIIHFW RI FKDQJLQJ ZRUN FRRUGLQDWH V\VWHPV
ZKLOH WKH *�� RIIVHW LV DFWLYH�

([DPSOH ����
&KDQJLQJ :RUN &RRUGLQDWH 6\VWHPV :LWK 2IIVHW $FWLYH

3URJUDP &RPPHQW

1� *��/�3�;�=�� 'HILQH *�� ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW WR EH
SRVLWLRQHG ;�� =� DZD\ IURP WKH PDFKLQH
FRRUGLQDWH V\VWHP

1� *��/�3�;���=���� 'HILQH *�� ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW WR EH
SRVLWLRQHG ;��� =�� DZD\ IURP WKH PDFKLQH
FRRUGLQDWH V\VWHP

1� *��;���=��� 0RYH WR ;��� =� LQ WKH *�� ZRUN FRRUGLQDWH V\VWHP

1� *��;���=��� 0RYH WR ;��� =� LQ WKH *�� ZRUN FRRUGLQDWH V\VWHP

1� *��;���=���� 2IIVHW FXUUHQW WRRO SRVLWLRQ WR EH DW ;��� =��

1� ;���=��� 0RYH WR ;��� =� �RIIVHW VWLOO DFWLYH�

1� *��;���=��� 0RYH EDFN WR ;��� =� LQ WKH *�� ZRUN FRRUGLQDWH
V\VWHP ZLWK WKH *�� RIIVHW VWLOO DFWLYH
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)LJXUH �����
5HVXOWV RI ([DPSOH ����

=HUR SRLQW IRU WKH *��
ZRUN FRRUGLQDWH V\VWHP

1�

=HUR SRLQW IRU WKH *��
ZRUN FRRUGLQDWH V\VWHP

1HZ ]HUR SRLQW HVWDEOLVKHG
E\ WKH *�� EORFN

1�

1�

)LQDO PRYH WR <��� ;�
DIWHU *�� RIIVHW ZDV
DFWLYDWHG LQ SUHYLRXV
ZRUN FRRUGLQDWH V\VWHP

1�

<

<

<

;

;

;
�� �� ��

�� �� ��

��

��

��

��

,Q )LJXUH ������ WKH RIIVHW HQWHUHG IRU WKH *�� ZRUN FRRUGLQDWH
V\VWHP KDV DOVR VKLIWHG WKH *�� FRRUGLQDWH V\VWHP� $Q\ RIIVHWV
GHVFULEHG LQ WKLV VHFWLRQ DOWHU DOO RI WKH ZRUN FRRUGLQDWH V\VWHP �*��
� *��� DW WKH VDPH WLPH�

2IIVHWWLQJ &RRUGLQDWH =HUR 3RLQWV �*���

7R RIIVHW D ZRUN FRRUGLQDWH V\VWHP DQ LQFUHPHQWDO DPRXQW IURP LWV
]HUR SRLQW� SURJUDP D *�� EORFN WKDW LQFOXGHV WKH D[LV QDPHV DQG
GLVWDQFHV WR EH RIIVHW�

*�� ;BBB =BBB �

7KLV FRPPDQG RIIVHWV WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP E\ WKH
D[LV YDOXHV WKDW IROORZ WKH *�� FRPPDQG�

([DPSOH ����
:RUN &RRUGLQDWH 6\VWHP 2IIVHW E\ *��

3URJUDP %ORFN 0DFKLQH &RRUGLQDWH 3RVLWLRQ :RUN &RRUGLQDWH 3RVLWLRQ

*��;���=���� ;�� =�� ;�� =��

*��;���=���� ;�� =�� ;�� =��

,Q WKLV H[DPSOH QR D[LV PRWLRQ WDNHV SODFH ZKHQ WKH *�� EORFN LV
H[HFXWHG� 7KH ZRUN FRRUGLQDWH V\VWHP SRVLWLRQ YDOXHV FKDQJH� 6HH
)LJXUH ������
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)LJXUH �����
5HVXOWV RI ([DPSOH ����

��

�� ��

7RRO SRVLWLRQ

�� ��

��

:RUN FRRUGLQDWH V\VWHP
DIWHU *�� RIIVHW

2ULJLQDO ZRUN FRRUGLQDWH V\VWHP

; ;

=

=

7KH *�� ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW RIIVHW FDQ EH FDQFHOHG
E\ SURJUDPPLQJ D *�� EORFN ZLWK ]HUR YDOXHV IRU WKH D[HV WR EH
FDQFHOOHG� 7KH IROORZLQJ EORFN ZRXOG FDQFHO WKH ZRUN FRRUGLQDWH
V\VWHP RIIVHW IRU WKH ; D[LV RQO\�

*�� ;��

$ *�� RIIVHW FDQ DOVR EH FDQFHOHG E\ H[HFXWLQJ D *�� RU *�����
SHUIRUPLQJ D FRQWURO UHVHW RU DQ (�6723 UHVHW RSHUDWLRQ� RU
H[HFXWLQJ DQ HQG RI SURJUDP 0�� RU 0��� $ *�� FRPPDQG RQO\
FDQFHOV D *�� RIIVHW LI RQH LV DFWLYH ZKHQ WKH *�� EORFN LV H[HFXWHG�
$ *�� RIIVHW FDQ EH DFWLYDWHG DW VRPH WLPH DIWHU WKH *�� EORFN LV
H[HFXWHG HYHQ LI D *�� RIIVHW LV VWLOO LQ HIIHFW�

�
$77(17,21� *�� RIIVHWV DUH JOREDO� &KDQJLQJ
IURP RQH FRRUGLQDWH V\VWHP WR DQRWKHU GRHV QRW FDQFHO
WKH RIIVHW� 'R QRW VSHFLI\ D FKDQJH LQ FRRUGLQDWH
V\VWHPV �*���*��� XQOHVV WKH HIIHFWV RI WKH RIIVHW KDYH
EHHQ FRQVLGHUHG�

6HW =HUR 2IIVHW

:KHQ \RX SHUIRUP D 6HW =HUR RSHUDWLRQ� WKH FRQWURO VKLIWV WKH FXUUHQW
ZRUN FRRUGLQDWH V\VWHP VR WKDW WKH FXUUHQW WRROV SRVLWLRQ LV WKH ]HUR
SRLQW RI WKH FRRUGLQDWH V\VWHP� 7KH D[LV ZKHUH \RX ZDQW WR SHUIRUP
D VHW ]HUR RQ LV VHOHFWHG WKURXJK ORJLF �UHIHU WR \RXU V\VWHP
LQVWDOOHU·V GRFXPHQWDWLRQ��

7KH 6HW =HUR RIIVHW LV VLPLODU WR WKH H[HFXWLRQ RI D *�� ;� =� EORFN�
ZLWK RQH H[FHSWLRQ� 8QOLNH D *��� WKH VHW ]HUR GRHV QRW FDQFHO D
*�� RIIVHW� 7KH *�� UHPDLQV DFWLYH DQG FRQWLQXHV WR RIIVHW WKH
FXUUHQW WRRO SRVLWLRQ LQ WKH ZRUN FRRUGLQDWH V\VWHP� :KHQ WKH *��
RIIVHW LV FDQFHOHG ODWHU� WKH FRRUGLQDWH V\VWHP VKLIWV�
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7KH 6HW =HUR RIIVHW FDQ EH FDQFHOHG E\ SURJUDPPLQJ D *����
FRPPDQG� H[HFXWLQJ D FRQWURO UHVHW RSHUDWLRQ� H[HFXWLQJ DQ (�6723
UHVHW RSHUDWLRQ� RU SURJUDPPLQJ DQ HQG RI SURJUDP 0�� RU 0��
FRPPDQG� $ FRQWURO UHVHW PD\ FDQFHO WKH 6HW =HUR RIIVHW� GHSHQGLQJ
XSRQ WKH VHOHFWLRQV PDGH LQ $03 E\ \RXU V\VWHP LQVWDOOHU�

�
$77(17,21� 6HW =HUR RIIVHWV DUH JOREDO� &KDQJLQJ
IURP RQH FRRUGLQDWH V\VWHP WR DQRWKHU GRHV QRW FDQFHO
WKH RIIVHW� 'R QRW VSHFLI\ D FKDQJH LQ FRRUGLQDWH
V\VWHPV �*���*��� XQOHVV WKH HIIHFWV RI WKH RIIVHW KDYH
EHHQ FRQVLGHUHG�

([DPSOH ����
7\SLFDO 6HW =HUR 2IIVHW $SSOLFDWLRQ

2SHUDWLRQ &RPPHQW

�0DQXDO MRJ� D[HV DUH PDQXDOO\ MRJJHG WR D ORFDWLRQ ZKHUH WKH RSHUDWRU KDV
GHWHUPLQHG WKDW D VSHFLDO RSHUDWLRQ PXVW EH SHUIRUPHG�

�6HW =HUR� RSHUDWRU SHUIRUPV D 6HW =HUR RIIVHW WR HVWDEOLVK WKH ZRUN FRRUGLQDWH
V\VWHP ]HUR SRLQW DW WKH FXUUHQW D[LV ORFDWLRQ

�5XQ SURJUDP� D JHQHULF VSHFLDO RSHUDWLRQ SURJUDP FDQ QRZ EH H[HFXWHG IURP WKH
D[LV FRRUGLQDWH SRVLWLRQ WKDW UHVXOWHG IURP WKH PDQXDO MRJ DQG 6HW
=HUR

7KH VHW ]HUR RIIVHW FDQ EH SHUIRUPHG WKURXJK DQ RSWLRQDO VZLWFK
LQVWDOOHG E\ \RXU V\VWHP LQVWDOOHU�

-RJ 2IIVHW

7KH MRJ RIIVHW IHDWXUH OHWV \RX PDQXDOO\ FUHDWH D GHVLUHG RIIVHW E\
MRJJLQJ WKH D[HV GXULQJ DQ DXWRPDWLF RU 0', RSHUDWLRQ�

,PSRUWDQW� 7KLV IHDWXUH IXQFWLRQV RQO\ LI \RXU V\VWHP LQVWDOOHU KDV
VXSSOLHG D VSHFLDO VZLWFK DQG WKH DSSURSULDWH ORJLF
SURJUDPPLQJ� 6HH WKH ´-RJ 2IIVHWVµ DQG
´-RJ�RQ�WKH�IO\µ ORJLF IODJV LQ WKH ORJLF UHIHUHQFH
PDQXDO RU UHIHU WR WKH GRFXPHQWDWLRQ VXSSOLHG E\ \RXU
V\VWHP LQVWDOOHU�

3UHVV D VSHFLDO VZLWFK DIWHU LQWHUUXSWLQJ DQ DXWRPDWLF RU 0',
RSHUDWLRQ WR DFWLYDWH WKLV IHDWXUH� $Q\ PDQXDO MRJ PRYHV \RX PDNH
DUH DGGHG WR WKH FXUUHQW ZRUN FRRUGLQDWH SRVLWLRQ DV DQ RIIVHW� :KHQ
\RX SUHVV F\FOH VWDUW WR FRQWLQXH H[HFXWLRQ� WKH MRJJHG GLVWDQFH IRU
HDFK D[LV UHPDLQV DV D FRRUGLQDWH RIIVHW IRU WKDW D[LV�
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�
$77(17,21� -RJ RIIVHWV DUH JOREDO� &KDQJLQJ
IURP RQH FRRUGLQDWH V\VWHP WR DQRWKHU GRHV QRW FDQFHO
WKH RIIVHW� 'R QRW VSHFLI\ D FKDQJH LQ FRRUGLQDWH
V\VWHPV �*���*��� XQOHVV WKH HIIHFWV RI WKH RIIVHW KDYH
EHHQ FRQVLGHUHG�

<RX FDQ FDQFHO WKH MRJ RIIVHW E\ SURJUDPPLQJ D *���� FRPPDQG�
H[HFXWLQJ D FRQWURO UHVHW RSHUDWLRQ� H[HFXWLQJ DQ (�6723 UHVHW
RSHUDWLRQ� RU SURJUDPPLQJ DQ HQG RI SURJUDP 0�� RU 0��
FRPPDQG�

7R XVH WKLV IHDWXUH� IROORZ WKHVH VWHSV�

�� 3UHVV �&<&/( 6723! RU �6,1*/( %/2&.! RQ WKH 07% SDQHO WR
LQWHUUXSW DXWRPDWLF RU 0', RSHUDWLRQ�

�� 7XUQ RQ WKH VZLWFK WR DFWLYDWH WKH MRJ RIIVHW IHDWXUH �UHIHU WR
GRFXPHQWDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU��

�� &KDQJH WR PDQXDO PRGH� XQOHVV WKH FRQWURO LV HTXLSSHG IRU WKH
´-RJ�RQ�WKH�)O\µ IHDWXUH ZKLFK DOORZV MRJJLQJ LQ DXWRPDWLF RU
0', PRGHV �UHIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP
LQVWDOOHU��

�� -RJ WKH D[HV XVLQJ DQ\ RI WKH DYDLODEOH MRJ W\SHV �ZLWK WKH
H[FHSWLRQ RI KRPLQJ� DV GHVFULEHG RQ SDJH ����� 7KH FRQWURO DGGV
WKH DPRXQW RI WKH MRJ PRYH DV DQ RIIVHW IRU HDFK MRJJHG D[LV�

�� 5HWXUQ WR $XWRPDWLF RU 0', PRGH� :KHQ \RX SUHVV WKH
�&<&/( 67$57! EXWWRQ� H[HFXWLRQ FRQWLQXHV IURP WKH QHZ WRRO
ORFDWLRQ DW WKH MRJJHG RIIVHW�

,PSRUWDQW� :KHQ \RX PRYH WKH MRJ RIIVHW� WKH D[LV SRVLWLRQ
GLVSOD\V GR QRW FKDQJH RQ WKH VFUHHQ XQOHVV WKH
FXUUHQWO\ DFWLYH VFUHHQ LV GLVSOD\LQJ DEVROXWH SRVLWLRQ
FRRUGLQDWHV� 7KLV LV EHFDXVH WKH FRRUGLQDWH YDOXHV LQ
WKH ZRUN FRRUGLQDWH V\VWHP DUH EHLQJ RIIVHW DV WKH D[HV
DUH EHLQJ MRJJHG�

&DQFHOLQJ &RRUGLQDWH 6\VWHP 2IIVHWV �*�����

7KH *���� FRPPDQG FDQFHOV WKHVH RIIVHWV�

� *�� ZRUN FRRUGLQDWH V\VWHP RIIVHW
� *�� ]HUR SRLQW RIIVHW
� 6HW ]HUR RIIVHW
� -RJ RIIVHW

� 5HVHW *�� � *���� FRRUGLQDWH V\VWHP WR GHIDXOW FRQGLWLRQ
,W GRHV QRW FDQFHO DQ H[WHUQDO RIIVHW� 5HIHU WR SDJH �������



������%DVLF &RQWURO 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

7KH *���� EORFN DOVR UHHVWDEOLVKHV WKH GHIDXOW ZRUN FRRUGLQDWH
V\VWHP DV VHW LQ $03 E\ \RXU V\VWHP LQVWDOOHU� ,W FDQFHOV RU
DFWLYDWHV WKH FRRUGLQDWH V\VWHP �*���*����� DV VHW LQ $03 WR
HVWDEOLVK WKH GHIDXOW FRRUGLQDWH V\VWHP�

<RX PXVW SURJUDP WKH *���� EORFN ZLWK QR D[LV ZRUGV� $[LV ZRUGV
LQ D *���� EORFN JHQHUDWH DQ HUURU� :KHQ \RX H[HFXWH WKH *����
EORFN� DOO *��� *��� VHW ]HUR� DQG -RJ RIIVHWV DUH FDQFHOHG RQ DOO
D[HV� <RX FDQQRW FDQFHO WKH RIIVHWV RQ RQO\ RQH RU PRUH RI WKH D[HV�

1R D[LV PRWLRQ WDNHV SODFH GXULQJ H[HFXWLRQ RI D *���� EORFN� $[HV
UHPDLQ DW WKHLU ODVW SURJUDPPHG SRVLWLRQV ZKLOH WKH ZRUN FRRUGLQDWH
V\VWHP DGMXVWV WR UHPRYH DOO RIIVHWV�

([DPSOH ���� GHPRQVWUDWHV WKH *���� RIIVHW FDQFHO�

([DPSOH ����
*�� 2IIVHW &DQFHOOHG E\ D *����

3URJUDP %ORFNV &RPPHQW

1� *��<���;���� PRYH WR <��� ;��

1� *��<���;���� ZRUN FRRUGLQDWH V\VWHP LV RIIVHW E\ <��� ;��

1� <���;���� PRYH WR <��� ;�� LQ WKH RIIVHW FRRUGLQDWH V\VWHP

1� *����� *�� RIIVHW LV FDQFHOOHG� SURJUDP SRVLWLRQ GLVSOD\V D[LV SRVLWLRQ
DW ;��<���

)LJXUH �����
5HVXOWV RI ([DPSOH ����

:RUN FRRUGLQDWH V\VWHP ]HUR
SRLQW DIWHU *�� RIIVHW

;

;

2ULJLQDO ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW�
DQG ZRUN FRRUGLQDWH V\VWHP DIWHU *����

����

��

��

��

��

�� ��

<

<

1�

1�



������ %DVLF &RQWURO 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

&DQFHOLQJ 6HOHFWHG &RRUGLQDWH 6\VWHP 2IIVHWV �*�����

7KH *���� FRPPDQG FDQFHOV WKHVH RIIVHWV�

*�� ZRUN FRRUGLQDWH V\VWHP RIIVHW
6HW ]HUR RIIVHW
-RJ RIIVHW

,W GRHV QRW�

� FDQFHO DQ H[WHUQDO RIIVHW
� UHVHW WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP �*���*�����
� FDQFHO D *�� RIIVHW
7KH *���� EORFN PXVW EH SURJUDPPHG ZLWK QR D[LV ZRUGV� $[LV
ZRUGV LQ D *���� EORFN JHQHUDWH DQ HUURU� :KHQ \RX H[HFXWH WKH
*���� EORFN� DOO *��� VHW ]HUR� DQG -RJ RIIVHWV DUH FDQFHOHG RQ DOO
D[HV� <RX FDQQRW FDQFHO WKH RIIVHWV RQ RQO\ RQH RU PRUH RI WKH D[HV�

1R D[LV PRWLRQ WDNHV SODFH GXULQJ H[HFXWLRQ RI D *���� EORFN� $[HV
UHPDLQ DW WKHLU ODVW SURJUDPPHG SRVLWLRQ ZKLOH WKH ZRUN FRRUGLQDWH
V\VWHP DGMXVWV WR UHPRYH WKHVH RIIVHWV�

<RXU V\VWHP LQVWDOOHU KDV WKH RSWLRQ RI DFWLYDWLQJ� GHDFWLYDWLQJ� RU
DOWHULQJ WKH YDOXH RI WKHVH RIIVHWV WKURXJK ORJLF�

� :RUN FRRUGLQDWH V\VWHPV
� ([WHUQDO RIIVHW
� 7RRO OHQJWK RIIVHWV �JHRPHWU\ DQG ZHDU�
� 7RRO WLS UDGLXV RIIVHWV �JHRPHWU\ DQG ZHDU�

� 7RRO RULHQWDWLRQ
7KHVH RIIVHWV FDQ EH PRGLILHG WKURXJK D FXVWRP GLVSOD\ SDJH FUHDWHG
E\ \RXU V\VWHP LQVWDOOHU RU WKURXJK VRPH RWKHU LQSXW WR ORJLF�

7KHUH FDQ EH DQ LPSDFW RQ WKH DFWLYDWLRQ RI RIIVHWV LI D SDUW SURJUDP
LV DOUHDG\ DFWLYH IRU DXWRPDWLF H[HFXWLRQ� 7\SLFDOO\� DQ\ EORFNV WKDW
KDYH EHHQ UHDG LQWR WKH FRQWURO·V ORRN�DKHDG EXIIHU XVH WKH QHZO\
PRGLILHG RIIVHW YDOXH� ,I D FXWWHU FRPSHQVDWLRQ RIIVHW KDV EHHQ
PRGLILHG E\ ORJLF� WKH FRQWURO GRHV QRW XSGDWH WKH ORRN�DKHDG EXIIHU
XQOHVV WKH RIIVHW LV FXUUHQWO\ DFWLYH� 5HIHU WR GRFXPHQWDWLRQ VXSSOLHG
E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV RQ VSHFLILF ORJLF RIIVHW
RSHUDWLRQV�

(1' 2) &+$37(5

/RJLF 2IIVHWV



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

2YHUWUDYHOV DQG 3URJUDPPDEOH
=RQHV

2YHUWUDYHOV DQG SURJUDPPDEOH ]RQHV GHILQH DUHDV WKDW UHVWULFW WKH
PRYDEOH UDQJH RI WKH FXWWLQJ WRRO� 7KH ��3& FRQWURO LV HTXLSSHG WR
HVWDEOLVK WZR RYHUWUDYHO DUHDV DQG WZR SURJUDPPDEOH ]RQHV DV
LOOXVWUDWHG LQ )LJXUH �����

7RSLF� 2Q SDJH�
+DUGZDUH RYHUWUDYHOV �����
6RIWZDUH RYHUWUDYHOV �����
3URJUDPPDEOH ]RQH � �����
3URJUDPPDEOH ]RQH � �����

)LJXUH ����
2YHUWUDYHOV DQG =RQHV

6RIWZDUH
RYHUWUDYHO

+DUGZDUH
RYHUWUDYHO

/LPLW VZLWFK

/LPLW VZLWFK

= D[LV
WUDYHO

; D[LV WUDYHO

< D[LV WUDYHO

/LPLW VZLWFK
/LPLW VZLWFK

3URJUDPPDEOH
=RQH �

3URJUDPPDEOH
=RQH �

&KDSWHU 2YHUYLHZ



����� 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KHUH DUH WZR W\SHV RI RYHUWUDYHOV�

�� +DUGZDUH RYHUWUDYHOV ���� (VWDEOLVKHG E\ \RXU V\VWHP LQVWDOOHU
E\ PRXQWLQJ PHFKDQLFDO OLPLW VZLWFKHV RQ WKH PRYDEOH UDQJH RI
WKH D[HV

�� 6RIWZDUH RYHUWUDYHOV ���� (VWDEOLVKHG LQ $03 E\ \RXU V\VWHP
LQVWDOOHU GHVLJQDWLQJ FRRUGLQDWH YDOXHV LQ WKH PDFKLQH FRRUGLQDWH
V\VWHP

7KHUH DUH WZR W\SHV RI 3URJUDPPDEOH =RQHV�

�� 3URJUDPPDEOH =RQH � ���� (VWDEOLVKHG E\ WKH RSHUDWRU� RU SHUVRQ
LQ FKDUJH RI MRE VHWXS� 7KH PDFKLQH FRRUGLQDWH V\VWHP
ERXQGDULHV IRU WKLV ]RQH DUH HQWHUHG LQ D WDEOH� 3URJUDPPDEOH
]RQHV PD\ EH WXUQHG RQ DQG RII LQ WKH SDUW SURJUDP�

�� 3URJUDPPDEOH =RQH � ���� (VWDEOLVKHG E\ WKH RSHUDWRU�
SURJUDPPHU� RU SHUVRQ LQ FKDUJH RI MRE VHWXS� 7KH PDFKLQH
FRRUGLQDWH V\VWHP ERXQGDULHV IRU WKLV ]RQH DUH HQWHUHG LQ D WDEOH
RU WKURXJK SURJUDPPLQJ� 3URJUDPPDEOH ]RQHV PD\ EH WXUQHG
RQ DQG RII LQ WKH SDUW SURJUDP�

:KHQ WKH PDFKLQH WRRO LV VHW XS \RXU V\VWHP LQVWDOOHU VKRXOG KDYH
LQVWDOOHG D VHW RI WZR PHFKDQLFDO OLPLW VZLWFKHV RQ HDFK D[LV� 7KHVH
OLPLW VZLWFKHV DUH LQVWDOOHG LQ D SRVLWLRQ VR WKDW ZKHQ WKH PDFKLQH
DWWHPSWV WR PRYH EH\RQG D UDQJH GHWHUPLQHG E\ \RXU V\VWHP
LQVWDOOHU WKH OLPLW VZLWFK LV WULSSHG� :KHQ WKH OLPLW VZLWFK LV WULSSHG
D[LV PRWLRQ VWRSV� 7KH DUHD GHILQHG E\ WKHVH OLPLW VZLWFKHV LV
UHIHUUHG WR DV WKH KDUGZDUH RYHUWUDYHO�

�
$77(17,21� 7KH DUHD GHILQHG E\ D KDUGZDUH
RYHUWUDYHO GRHV QRW WDNH LQWR DFFRXQW DQ\ WRRO RIIVHWV�
7KLV FDQ DOORZ WKH DFWXDO WRRO WR HQWHU WKH UHVWULFWHG
DUHD ZLWKRXW WKH D[HV HQWHULQJ LW�

7KHVH VZLWFKHV DUH LQVWDOOHG WR SUHYHQW WKH PDFKLQH IURP PRWLRQ WKDW
H[FHHGV D UDQJH WKDW FDQ FDXVH GDPDJH WR WKH PDFKLQH� )UHTXHQWO\
\RXU V\VWHP LQVWDOOHU ZLUHV WKH KDUGZDUH RYHUWUDYHO GLUHFWO\ LQWR WKH
(�6723 VWULQJ� 7KLV VWRSV DOO PRWLRQ DQG GLVDEOHV WKH D[LV GULYHV�
5HIHU WR WKH OLWHUDWXUH SURYLGHG E\ \RXU V\VWHP LQVWDOOHU IRU
LQVWUXFWLRQV RQ PRYLQJ D[HV RXW RI KDUGZDUH RYHUWUDYHO�

+DUGZDUH 2YHUWUDYHOV



�����2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH FRRUGLQDWH YDOXHV RI WKH SRLQWV GHILQLQJ WKH VRIWZDUH RYHUWUDYHOV
DUH VHW LQ $03 E\ \RXU V\VWHP LQVWDOOHU� 7KLV RYHUWUDYHO FDQ RQO\ EH
GLVDEOHG E\ \RXU V\VWHP LQVWDOOHU LQ $03� ,I \RXU V\VWHP LQVWDOOHU
KDV HQDEOHG WKH VRIWZDUH RYHUWUDYHOV� WKH FRQWURO LV QRW DOORZHG WR
H[LW WKH DUHD GHILQHG E\ WKH VRIWZDUH RYHUWUDYHOV�

)LJXUH ����
6RIWZDUH 2YHUWUDYHOV (VWDEOLVKHG LQ $03

&XWWLQJ
WRRO

(QWU\ RI D FXWWLQJ
WRRO LQWR WKLV KDWFKHG
OLQH DUHD LV SURKLELWHG
E\ VRIWZDUH RYHUWUDYHO

7KLV SRLQW �WRRO JDXJH SRLQW� LV SURKLELWHG
IURP HQWHULQJ VRIWZDUH RYHUWUDYHO

6RIWZDUH
RYHUWUDYHO+DUGZDUH

RYHUWUDYHO

<RXU V\VWHP LQVWDOOHU VHOHFWV YDOXHV WKDW UHSUHVHQW D PD[LPXP DQG D
PLQLPXP YDOXH LQ WKH IRUP RI FRRUGLQDWH YDOXHV IRU HDFK D[LV�
7KHVH FRRUGLQDWH YDOXHV GHILQH SRLQWV RQ WKH PDFKLQH FRRUGLQDWH
V\VWHP� 7KH D[HV DUH QRW DOORZHG WR PRYH SDVW WKH FRRUGLQDWH YDOXH
UHSUHVHQWLQJ WKH PD[LPXP DQG PLQLPXP YDOXH RQ HDFK D[LV� 7KLV
OLPLWHG UDQJH RI PRWLRQ LV UHIHUUHG WR DV WKH VRIWZDUH RYHUWUDYHOV�

6RIWZDUH 2YHUWUDYHOV



����� 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
$UHD 'HILQLQJ 6RIWZDUH 2YHUWUDYHO

=

<

;

6RIWZDUH RYHUWUDYHO DUHD DV GHILQHG LQ
$03 E\ PLQ� DQG PD[� D[LV YDOXHV

0D[ ;
YDOXH

0LQ ;
YDOXH

0LQ =
YDOXH

0D[ =
YDOXH

0LQ <
YDOXH

0D[ <
YDOXH

0DFKLQH
FRRUGLQDWH
]HUR

7\SLFDOO\ WKH VRIWZDUH RYHUWUDYHOV DUH ORFDWHG ZLWKLQ WKH KDUGZDUH
RYHUWUDYHOV �PD[LPXP D[LV WUDYHO GHILQHG E\ WKH OLPLW VZLWFKHV RQ
HDFK D[LV�� DQG WKH\ DUH XVHG WR NHHS WKH D[HV ZLWKLQ WKH UDQJH \RXU
V\VWHP LQVWDOOHU GHWHUPLQHV LV XVDEOH IRU WKDW SDUWLFXODU PDFKLQH·V
DSSOLFDWLRQ�

7KH DUHD GHILQHG E\ WKH VRIWZDUH RYHUWUDYHOV EHFRPHV HIIHFWLYH DIWHU
FRPSOHWLRQ RI WKH LQLWLDO KRPLQJ RSHUDWLRQ DW SRZHU XS� )RU GHWDLOV
RQ KRZ WKH FRQWURO UHDFWV WR D HQWU\ LQWR DQ RYHUWUDYHO DUHD� UHIHU WR
SDJH �������

�
$77(17,21� 7KH DUHD GHILQHG E\ D VRIWZDUH
RYHUWUDYHO GRHV QRW WDNH LQ WR DFFRXQW DQ\ RIIVHWV� 7KLV
DOORZV WKH DFWXDO WRRO WR HQWHU WKH UHVWULFWHG DUHD
ZLWKRXW WKH D[HV DEVROXWH SRVLWLRQ HQWHULQJ LW� 0DNH
VXUH WKLV LV FRQVLGHUHG ZKHQ WKH VRIWZDUH RYHUWUDYHO LV
HVWDEOLVKHG�



�����2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

3URJUDPPDEOH ]RQH � GHILQHV DQ DUHD ZKLFK WKH WRRO FDQQRW HQWHU�
*HQHUDOO\� ]RQHV DUH XVHG WR SURWHFW VRPH YLWDO DUHD RI WKH PDFKLQH
RU SDUW ORFDWHG ZLWKLQ WKH VRIWZDUH RYHUWUDYHOV�

,PSRUWDQW� 3URJUDPPDEOH ]RQHV DUH GHILQHG XVLQJ FRRUGLQDWHV LQ
WKH PDFKLQH FRRUGLQDWH V\VWHP� 7KH\ DUH QRW DIIHFWHG
E\ DQ\ FKDQJHV LQ WKH ZRUN FRRUGLQDWH V\VWHP�
LQFOXGLQJ H[WHUQDO RIIVHWV�

�
$77(17,21� 3URJUDPPDEOH ]RQHV RQO\ SURWHFW WKH
WRRO WLS IURP HQWHULQJ WKH ]RQH �DV GHWHUPLQHG ZLWK WKH
FXUUHQWO\ DFWLYH WRRO OHQJWK RIIVHW�� 7KH\ GR QRW SURWHFW
RWKHU PRYLQJ PHPEHUV IURP FROOLVLRQ ZLWK REMHFWV LQ
WKH SURJUDPPDEOH ]RQH·V ERXQGDU\�

9DOXHV IRU SURJUDPPDEOH ]RQH � DUH HQWHUHG LQ WKH SURJUDPPDEOH
]RQH WDEOHV DV GHVFULEHG LQ FKDSWHU �� 7KHVH YDOXHV UHSUHVHQW D
PD[LPXP DQG D PLQLPXP YDOXH LQ WKH IRUP RI PDFKLQH FRRUGLQDWH
YDOXHV IRU HDFK D[LV� 7KH DUHD GHILQHG E\ WKHVH SRLQWV HVWDEOLVKHV WKH
ERXQGDULHV IRU SURJUDPPDEOH ]RQH ��

)LJXUH ����
$UHD 'HILQLQJ 3URJUDPPDEOH =RQH �

<

3URJUDPPDEOH =RQH �
DV GHILQHG E\ PLQLPXP
DQG PD[LPXP D[LV YDOXHV0D[ <

YDOXH

0LQ <
YDOXH

=

;
0DFKLQH
FRRUGLQDWH
]HUR

0LQ ;
YDOXH

0D[ ;
YDOXH

0D[ =
YDOXH

0LQ =
YDOXH

3URJUDPPDEOH ]RQHV � DQG � EHFRPH DFWLYH ZKHQ D *�� EORFN LV
H[HFXWHG DQG DUH FDQFHOOHG ZKHQ D *�� LV H[HFXWHG� %RWK *�� DQG
*�� DUH PRGDO FRPPDQGV�

,PSRUWDQW� <RX PXVW KRPH \RXU D[HV ILUVW EHIRUH WKH FRQWURO ZLOO
HQDEOH WKH SURJUDPPDEOH ]RQHV�

3URJUDPPDEOH =RQH �



����� 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� :KHQ FKDQJLQJ D WRRO RIIVHW RU DFWLYDWLQJ D
SURJUDPPDEOH ]RQH �� WKH FXUUHQW WRRO WLS ORFDWLRQ PXVW
EH RXWVLGH RI WKH DUHD GHILQHG E\ SURJUDPPDEOH ]RQH ��

*�� SURJUDPPDEOH ]RQH � DQG � DFWLYH
*�� SURJUDPPDEOH ]RQH � DQG � LQDFWLYH

*�� LV QRUPDOO\ DXWRPDWLFDOO\ PDGH DFWLYH DW SRZHU XS� WKRXJK WKLV
LV XOWLPDWHO\ GHWHUPLQHG E\ WKH V\VWHP LQVWDOOHU LQ $03� <RXU
V\VWHP LQVWDOOHU DOVR GHWHUPLQHV LQ $03 LI DQ 0�� RU 0��� FRQWURO
UHVHW� RU (�6WRS UHVHW FDQFHOV SURJUDPPDEOH ]RQHV WKDW \RX KDYH
WXUQHG RQ RU RII ZKLOH H[HFXWLQJ \RXU SURJUDP�

,PSRUWDQW� ,I \RX SURJUDP D *��� DQ\ D[LV ZRUGV LQFOXGHG LQ WKH
EORFN DUH VWRUHG DV WKH FRRUGLQDWHV IRU SURJUDPPDEOH
]RQH �� 5HIHU WR SDJH ������

,I \RX DWWHPSW WR SURJUDP VRPH RWKHU FRPPDQG LQ D *�� RU *��
EORFN� IRU H[DPSOH�

*�� *�� ;����

WKH FRQWURO LVVXHV WKH HUURU PHVVDJH�

´8186$%/( :25'6 ,1 =21( %/2&.µ

)LJXUH ����
3URJUDPPDEOH =RQH �

7KH WRRO �DV GHILQHG E\ LWV DFWLYH RIIVHW� LV
SURKLELWHG IURP HQWHULQJ 3URJUDPPDEOH =RQH �

3URJUDPPDEOH
=RQH �

&XWWLQJ
WRRO

6RIWZDUH
RYHUWUDYHO



�����2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

3URJUDPPLQJ
WKLV *�FRGH�

WXUQV =RQH �� WXUQV =RQH ��

*�� 2Q 2Q
*���� 2II 2Q
*�� 2II 2II
*���� 1R &KDQJH 2II

 $ *���� WXUQV RQ SURJUDPPDEOH ]RQH � LI LW LV WKH GHIDXOW
SRZHU XS FRQGLWLRQ FRQILJXUHG LQ $03 �DOVR DFWLYDWHG DW D
FRQWURO UHVHW�� *���� GRHV QRW WXUQ RQ SURJUDPPDEOH ]RQH �
ZKHQ LW LV DFWLYDWHG LQ D SDUW SURJUDP�

<RXU V\VWHP LQVWDOOHU FDQ DOVR WXUQ ]RQHV RQ DQG RII ZLWK 3$/� 5HIHU
WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU PRUH LQIRUPDWLRQ�

)RU GHWDLOV RQ KRZ WKH FRQWURO UHDFWV WR HQWU\ LQWR D SURKLELWHG DUHD
UHIHU WR SDJH �������

,PSRUWDQW� *����� *��� DQG *���� PXVW EH SURJUDPPHG LQ EORFNV
ZLWKRXW RWKHU FRPPDQGV� ,I SURJUDPPLQJ D *��� DQ\ D[LV ZRUGV
LQFOXGHG LQ WKH EORFN ZLOO EH VWRUHG DV WKH FRRUGLQDWHV IRU
SURJUDPPDEOH ]RQH ��

3URJUDPPDEOH ]RQH � FDQ GHILQH DQ DUHD ZKLFK WKH WRRO FDQQRW
HQWHU RU DQ DUHD WKH WRRO FDQQRW H[LW� 7KH FXUUHQW WRRO ORFDWLRQ
GHWHUPLQHV ZKHQ SURJUDPPDEOH ]RQH � LV PDGH DFWLYH� *HQHUDOO\�
]RQHV DUH XVHG WR SURWHFW VRPH YLWDO DUHD RI WKH PDFKLQH RU SDUW
ORFDWHG ZLWKLQ WKH VRIWZDUH RYHUWUDYHOV�

,PSRUWDQW� 3URJUDPPDEOH ]RQHV DUH GHILQHG XVLQJ FRRUGLQDWHV LQ
WKH PDFKLQH FRRUGLQDWH V\VWHP� 7KH\ DUH QRW DIIHFWHG
E\ DQ\ FKDQJHV LQ WKH ZRUN FRRUGLQDWH V\VWHP�
LQFOXGLQJ H[WHUQDO RIIVHWV�

�
$77(17,21� 3URJUDPPDEOH ]RQHV RQO\ SURWHFW WKH
WRRO WLS IURP HQWHULQJ WKH ]RQH �DV GHWHUPLQHG ZLWK WKH
FXUUHQWO\ DFWLYH WRRO OHQJWK RIIVHW�� 7KH\ GR QRW SURWHFW
RWKHU PRYLQJ PHPEHUV IURP FROOLVLRQ ZLWK REMHFWV LQ
WKH SURJUDPPDEOH ]RQH·V ERXQGDU\�

9DOXHV IRU SURJUDPPDEOH ]RQH � DUH HQWHUHG HLWKHU LQ WKH
SURJUDPPDEOH ]RQH WDEOH �GHVFULEHG RQ SDJH ������ RU WKURXJK D *��
SURJUDP EORFN� $ PD[LPXP DQG D PLQLPXP FRRUGLQDWH YDOXH
�LQ WKH PDFKLQH FRRUGLQDWH V\VWHP� DUH DVVLJQHG IRU HDFK D[LV� 7KH
UHVXOWLQJ FRRUGLQDWHV GHILQH WKH ERXQGDULHV IRU SURJUDPPDEOH
]RQH ��

3URJUDPPDEOH =RQH �



����� 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
$UHD 'HILQLQJ 3URJUDPPDEOH =RQH �

,QVLGH RU RXWVLGH ERUGHU RI
3URJUDPPDEOH =RQH �
DV GHILQHG E\ PLQLPXP
DQG PD[LPXP D[LV YDOXHV

=

<

;
0D[ ;
YDOXH

0LQ ;
YDOXH

0DFKLQH
FRRUGLQDWH
]HUR

0D[ <
YDOXH

0LQ <
YDOXH

0D[ =
YDOXH

0LQ =
YDOXH

8QOLNH WKH VRIWZDUH RYHUWUDYHOV DQG SURJUDPPDEOH ]RQH ��
SURJUDPPDEOH ]RQH � FDQ GHILQH HLWKHU DQ DUHD WKDW WKH FXWWLQJ WRRO
FDQ QRW H[LW RU DQ DUHD WKDW WKH FXWWLQJ WRRO FDQ QRW HQWHU� 7KLV LV
GHWHUPLQHG E\ WKH FXUUHQW WRRO ORFDWLRQ ZKHQ SURJUDPPDEOH ]RQH �
LV PDGH DFWLYH�

� ,W GHILQHV DQ DUHD WKDW WKH FXWWLQJ WRRO PD\ QRW H[LW LI WKH WRRO LV
FXUUHQWO\ LQVLGH WKH ]RQH ZKHQ WKH ]RQH LV DFWLYDWHG�

� ,W GHILQHV DQ DUHD WKDW WKH FXWWLQJ WRRO PD\ QRW HQWHU LI WKH WRRO LV
FXUUHQWO\ RXWVLGH WKH ]RQH ZKHQ WKH ]RQH LV DFWLYDWHG�



�����2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
3URJUDPPDEOH =RQH �

3URJUDPPDEOH =RQH �
LI HQDEOHG ZKHQ WRRO
LV RXWVLGH RI WKLV DUHD

3URJUDPPDEOH =RQH �
LI HQDEOHG ZKHQ WRRO
LV LQVLGH RI WKLV DUHD

6RIWZDUH
RYHUWUDYHO

3URJUDPPDEOH ]RQH � EHFRPHV DFWLYH ZKHQ HLWKHU WKH *�� RU *����
FRGH LV H[HFXWHG� ,W LV PDGH LQDFWLYH ZKHQ WKH *�� RU *���� FRGH LV
H[HFXWHG�

,PSRUWDQW� <RX PXVW KRPH \RXU D[HV ILUVW EHIRUH WKH FRQWURO ZLOO
HQDEOH WKH SURJUDPPDEOH ]RQHV�

3URJUDP
*�FRGH�

7R WXUQ RQ
WKHVH ]RQHV�

7R WXUQ RII
WKHVH ]RQHV�

*�� � DQG � QRW DSSOLFDEOH
*���� � �
*�� QRW DSSOLFDEOH � DQG �
*���� � �

 $ *���� RQO\ WXUQV RQ SURJUDPPDEOH ]RQH � LI LW LV
DFWLYDWHG YLD D FRQWURO UHVHW RU SRZHU XS FRQGLWLRQ�
*���� GRHV QRW WXUQ RQ SURJUDPPDEOH ]RQH � LI LW LV
SURJUDPPHG� 7R WXUQ RQ SURJUDPPDEOH ]RQH � DQG
WXUQ RII SURJUDPPDEOH ]RQH �� ILUVW SURJUDP D *��
IROORZHG E\ D *���� WR WXUQ RII SURJUDPPDEOH ]RQH
�� 3URJUDPPLQJ *���� KDV QR DIIHFW RQ ]RQH ��

*���� DQG *���� DUH PRGDO �*���� FDQFHOV *���� DQG *���� FDQFHOV
*������ *�� DQG *�� EHORQJ WR D GLIIHUHQW PRGDO JURXS WKDQ *����
DQG *����� 7KLV PHDQV WKDW SURJUDPPDEOH ]RQH � PD\ EH DFWLYDWHG
ZLWKRXW DFWLYDWLQJ SURJUDPPDEOH ]RQH � LI D *���� LV H[HFXWHG�

*�� LV DXWRPDWLFDOO\ DFWLYH DW SRZHU XS� FRQWURO UHVHW� RU (�6723
UHVHW DV WKH GHIDXOW * FRGH IRU WKLV PRGDO JURXS�

<RXU V\VWHP LQVWDOOHU FDQ DOVR WXUQ ]RQHV RQ DQG RII ZLWK 3$/� 5HIHU
WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU PRUH LQIRUPDWLRQ�



������ 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

3URJUDPPLQJ =RQH � 9DOXHV �� RU IHZHU D[HV�

<RX FDQ UHDVVLJQ YDOXHV IRU WKH SDUDPHWHUV WKDW HVWDEOLVK
SURJUDPPDEOH ]RQH � E\ SURJUDPPLQJ D[LV ZRUGV LQ D *�� SURJUDP
EORFN� 7ZR PHWKRGV DUH DYDLODEOH� 7KLV VHFWLRQ GLVFXVVHV
SURJUDPPLQJ YDOXHV IRU ]RQH � ZKHQ WKUHH RU IHZHU D[HV KDYH EHHQ
FRQILJXUHG RQ WKH V\VWHP �WKLV GRHV QRW LQFOXGH DQ\ VSLQGOH��

'HILQH YDOXHV IRU SURJUDPPDEOH ]RQH � XVLQJ WKH *�� FRPPDQG
IROORZHG E\ D[LV ZRUGV LQ WKH IROORZLQJ IRUPDW�

*�� ;BB =BB 8BB ,BB .BB -BB�

:KHUH� 'HILQHV�

3ULPDU\ D[LV ZRUGV
�QRUPDOO\ ;� =� DQG 8�

PD[LPXP ]RQH OLPLWV

,QWHJUDQG ZRUGV
�QRUPDOO\ ,� .� DQG -�

PLQLPXP ]RQH OLPLWV

7KHVH D[LV ZRUGV FDQ YDU\� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ�

7KH ]RQH YDOXHV HQWHUHG LQ D *�� EORFN DOZD\V UHIHUHQFH FRRUGLQDWH
YDOXHV LQ WKH PDFKLQH FRRUGLQDWH V\VWHP�

,I D YDOXH IRU D PD[LPXP D[LV SDUDPHWHU LV OHVV WKDQ WKH YDOXH VHW IRU
DQ D[LV FXUUHQW PLQLPXP SDUDPHWHU� RU LI D YDOXH IRU D PLQLPXP D[LV
SDUDPHWHU LV VHW JUHDWHU WKDQ WKH YDOXH VHW IRU DQ D[LV FXUUHQW
PD[LPXP YDOXH� WKH FRQWURO GLVSOD\V WKH PHVVDJH�

´,19$/,' 9$/8( �0$; � 0,1� )25 =21( � $;,6 �;�µ

7KLV PHVVDJH GLVSOD\V WKH QDPH RI WKH D[LV WKDW KDV EHHQ VHW
LQFRUUHFWO\� ,W GRHV QRW LQGLFDWH LI LW LV WKH PLQLPXP RU PD[LPXP
YDOXH WKDW LV LQFRUUHFW�

,I WKH VDPH LQWHJUDQG ZRUG LV DVVLJQHG LQ $03 E\ WKH V\VWHP
LQVWDOOHU WR PRUH WKDQ RQH D[LV� WKDW LQWHJUDQG ZRUG ZLOO VHW WKH ORZHU
]RQH � OLPLW IRU DOO D[HV ZLWK WKDW LQWHJUDQG�

3URJUDPPLQJ =RQH � 9DOXHV �� RU PRUH D[HV�

<RX FDQ UHDVVLJQ YDOXHV IRU WKH SDUDPHWHUV WKDW HVWDEOLVK
SURJUDPPDEOH ]RQH � E\ SURJUDPPLQJ D[LV ZRUGV LQ D *�� SURJUDP
EORFN� 7ZR PHWKRGV DUH DYDLODEOH� 7KLV VHFWLRQ GLVFXVVHV
SURJUDPPLQJ YDOXHV IRU ]RQH � ZKHQ IRXU RU PRUH D[HV KDYH EHHQ
FRQILJXUHG RQ WKH V\VWHP �WKLV GRHV QRW LQFOXGH DQ\ VSLQGOH��

7KLV PHWKRG GLIIHUV IURP WKH WKUHH D[LV PHWKRG LQ WKDW WKH VDPH
LQWHJUDQGV FDQ EH XVHG DJDLQ IRU GLIIHUHQW D[HV �QHFHVVDU\ VLQFH WKH
FRQWURO RQO\ VXSSRUWV WKUHH LQWHJUDQG ZRUGV�� $VVXPH WKH IROORZLQJ
$03 FRQILJXUDWLRQ�



������2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

3ULPDU\ $[LV QDPH ; < = 8 9 : $ % &

$[LV ,QWHJUDQG , - . , - . , - .

7KHVH D[LV ZRUGV FDQ YDU\� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ�

'HILQH YDOXHV IRU SURJUDPPDEOH ]RQH � XVLQJ WKH *�� FRPPDQG
IROORZHG E\ D[LV ZRUGV LQ WKH IROORZLQJ IRUPDW�

*�� ;BB <BB =BB ,BB -BB .BB�
*�� 8BB 9BB :BB ,BB -BB .BB�
*�� $BB %BB &BB ,BB -BB .BB�

:KHUH� 'HILQHV�

3ULPDU\ D[LV ZRUGV PD[LPXP ]RQH OLPLWV

,QWHJUDQG ZRUGV
�QRUPDOO\ ,� -� DQG .�

PLQLPXP ]RQH OLPLWV

8VLQJ WKLV PHWKRG� WKH VDPH LQWHJUDQG ZRUG DVVLJQHG LQ $03 WR
PRUH WKDQ RQH D[LV FRUUHVSRQG RQO\ WR WKH DEVROXWH D[LV ZRUGV
SURJUDPPHG LQ WKH *�� EORFN� ,QWHJUDQG ZRUGV FDQQRW EH
SURJUDPPHG DORQH �ZLWKRXW D DEVROXWH D[LV ZRUG LQ WKH *�� EORFN��
7KH IROORZLQJ H[DPSOH DVVXPHV D PDFKLQH ZLWK D[HV FRQILJXUHG DV
VKRZQ DERYH�

7KHVH EORFNV� 5HVXOWV LQ�

*�� ;�� ,���� <�� -���� =� .����
*�� 8� ,��� 9�� -��� :�� .���
*�� $� ,� %� -��� &�� .���

XSSHU DQG ORZHU ]RQH � OLPLWV IRU DOO �
D[HV DUH FKDQJHG� =RQHV � DQG � DUH
ERWK DFWLYDWHG ZKHQ WKH ILUVW EORFN LQ
WKLV VHULHV RI EORFNV LV H[HFXWHG�

*�� ;� <� =� 8� 9� :� $� %� &�� XSSHU ]RQH � OLPLWV DUH FKDQJHG IRU DOO �
D[HV� =RQHV � DQG � DUH ERWK DFWLYDWHG�

*�� ;� <� =� 8� 9� :� $� %� &� ,��� -���
.����

XSSHU DQG ORZHU ]RQH � OLPLWV IRU DOO �
D[HV DUH FKDQJHG� �, VHWV ORZHU IRU ;�
8� DQG $� - VHWV ORZHU IRU <� 9� DQG %� .
VHWV ORZHU OLPLWV IRU =� :� DQG &��
=RQHV � DQG � DUH ERWK DFWLYDWH�

*�� .����� HUURU LV JHQHUDWHG� &XUUHQW VWDWXV RI
]RQHV UHPDLQV LQ FXUUHQW VWDWH �RQ RU
RII��



������ 2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

�
$77(17,21� :KHQ XVLQJ PXOWLSOH EORFNV WR VHW WKH
]RQH � OLPLWV� NHHS LQ PLQG ]RQH � LV DFWLYDWHG DIWHU WKH
ILUVW *�� EORFN� 7KLV ZLOO UHVXOW LQ ]RQH � EHLQJ
DFWLYDWHG EHIRUH \RX KDYH FRPSOHWHG FKDQJHV WR WKH
]RQH � YDOXHV� 7KLV FDQ FDXVH WKH FRQWURO WR
PLVV�LQWHUSUHW ]RQH � DV DQ LQWHUQDO RU H[WHUQDO ]RQH�
GHSHQGLQJ RQ WKH WRRO ORFDWLRQ DW WKH WLPH RI WKH ]RQH
DFWLYDWLRQ�

7KH ]RQH YDOXHV HQWHUHG LQ D *�� EORFN DOZD\V UHIHUHQFH FRRUGLQDWH
YDOXHV LQ WKH PDFKLQH FRRUGLQDWH V\VWHP�

,I D YDOXH IRU D PD[LPXP D[LV SDUDPHWHU LV OHVV WKDQ WKH YDOXH VHW IRU
DQ D[LV FXUUHQW PLQLPXP SDUDPHWHU� RU LI D YDOXH IRU D PLQLPXP D[LV
SDUDPHWHU LV VHW JUHDWHU WKDQ WKH YDOXH VHW IRU DQ D[LV FXUUHQW
PD[LPXP YDOXH� WKH FRQWURO GLVSOD\V WKH PHVVDJH�

´,19$/,' 9$/8( �0$; � 0,1� )25 =21( � $;,6 �;�µ

7KLV PHVVDJH GLVSOD\V WKH QDPH RI WKH D[LV WKDW KDV EHHQ VHW
LQFRUUHFWO\� ,W GRHV QRW LQGLFDWH LI LW LV WKH PLQLPXP RU PD[LPXP
YDOXH WKDW LV LQFRUUHFW�

7RRO PRWLRQ VWRSV GXULQJ RYHUWUDYHO FRQGLWLRQV WKDW RFFXU IURP �
FDXVHV�

&DXVH� 'HVFULSWLRQ�

+DUGZDUH RYHUWUDYHO WKH D[HV UHDFK D WUDYHO OLPLW� XVXDOO\ VHW E\ D OLPLW VZLWFK RU VHQVRU
PRXQWHG RQ WKH D[LV� +DUGZDUH RYHUWUDYHOV DUH DOZD\V DFWLYH�

6RIWZDUH RYHUWUDYHO FRPPDQGV FDXVH WKH D[LV WR SDVV D VRIWZDUH WUDYHO OLPLW� 6RIWZDUH
RYHUWUDYHOV DUH DFWLYH RQO\ DIWHU WKH D[LV KDV EHHQ KRPHG SURYLGHG WKH
IHDWXUH KDV EHHQ DFWLYDWHG LQ $03 E\ WKH V\VWHP LQVWDOOHU�

3URJUDPPDEOH ]RQH
RYHUWUDYHO

7KH WRRO UHDFKHG D WUDYHO OLPLW HVWDEOLVKHG E\ LQGHSHQGHQW
SURJUDPPDEOH DUHDV� 3URJUDPPDEOH =RQHV DUH DFWLYDWHG WKURXJK
SURJUDPPLQJ WKH DSSURSULDWH *�FRGH�

,Q DOO FDVHV� WKH FRQWURO LVVXHV DQ HUURU PHVVDJH�:KHQ DQ RYHUWUDYHO
FRQGLWLRQ RFFXUV� DOO D[LV PRWLRQ VWRSV� WKH FRQWURO JRHV LQWR F\FOH
VWRS DQG RQH RI WKH WKHVH HUURU PHVVDJHV DSSHDUV�

(UURU 0HVVDJH� 'HVFULSWLRQ�

+$5':$5( 29(575$9(/
��� %< $;,6 �;�

LQGLFDWHV WKDW WKH VSHFLILHG D[LV KDV WULSSHG HLWKHU WKH � RU �
KDUGZDUH OLPLW VZLWFK PRXQWHG RQ WKH PDFKLQH�

62)7:$5( 29(575$9(/
��� %< $;,6 �;�

LQGLFDWHV WKDW WKH VSHFLILHG D[LV KDV HQWHUHG WKH RYHUWUDYHO
DUHD GHILQHG E\ WKH VRIWZDUH RYHUWUDYHO OLPLWV LQ HLWKHU D
SRVLWLYH RU QHJDWLYH GLUHFWLRQ�

9,2/$7,21 2) =21( ��� %<
$;,6 �;�

LQGLFDWHV WKDW D WRRO KDV UHDFKHG WKH VSHFLILHG D[LV RYHUWUDYHO
DUHD GHILQHG E\ HLWKHU SURJUDPPDEOH ]RQH � RU ��

5HVHWWLQJ 2YHUWUDYHOV



������2YHUWUDYHOV DQG 3URJUDPPDEOH =RQHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ DQ RYHUWUDYHO RI DQ\ W\SH RFFXUV� D[HV FDQQRW PRYH LQ WKH
VDPH GLUHFWLRQ DV WKH IHHG FDXVLQJ WKH RYHUWUDYHO� 2QO\ D[LV PRWLRQ
LQ WKH UHYHUVH GLUHFWLRQ LV SRVVLEOH�

+RZ D KDUGZDUH RYHUWUDYHO FRQGLWLRQ LV UHVHW GHSHQGV RQ WKH (�6WRS
FLUFXLW GHVLJQ DQG WKH ZD\ ORJLF ZDV SURJUDPPHG E\ \RXU V\VWHP
LQVWDOOHU�

7R UHVHW D VRIWZDUH RU SURJUDPPDEOH ]RQH RYHUWUDYHO FRQGLWLRQ�

�� 'HWHUPLQH ZKHWKHU WKH FRQWURO LV LQ (�6WRS� ,I LW LV QRW� JR WR
VWHS ��

�� (OLPLQDWH DQ\ RWKHU SRVVLEOH FRQGLWLRQV WKDW PD\ KDYH FDXVHG DQ
HPHUJHQF\ VWRS� WKHQ PDNH VXUH WKDW LW LV VDIH WR UHVHW WKH
HPHUJHQF\ VWRS FRQGLWLRQ�

�� 3UHVV WKH �(�6723 5(6(7! EXWWRQ WR UHVHW WKH HPHUJHQF\ VWRS
FRQGLWLRQ� ,I WKH (�6WRS GRHV QRW UHVHW� LW LV D UHVXOW RI VRPH
FDXVH RWKHU WKDQ RYHUWUDYHO�

�� 0DNH VXUH LW LV VDIH WR PRYH WKH D[LV DZD\ IURP WKH RYHUWUDYHO
OLPLW�

�� 8VH DQ\ RI WKH MRJ IHDWXUHV GHVFULEHG RQ SDJH ���� H[FHSW KRPLQJ�
WR PDQXDOO\ PRYH WKH D[LV DZD\ IURP WKH OLPLW�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

&RRUGLQDWH &RQWURO

7KLV FKDSWHU GHVFULEHV ��3& FRRUGLQDWH FRQWURO�

)RU LQIRUPDWLRQ DERXW� 6HH SDJH�

5RWDWLQJ D FRRUGLQDWH V\VWHP �����

6HOHFWLQJ D SODQH ������

$EVROXWH�,QFUHPHQWDO PRGHV *��� *�� ������

,QFK�0HWULF PRGHV *��� *�� ������

6FDOLQJ *��� *���� ������

7KH ��3& KDV D IHDWXUH �*��� WKDW FDQ URWDWH WKH ZRUN FRRUGLQDWH
V\VWHP� 7KHUH LV DOVR D IHDWXUH FDOOHG ([WHUQDO 3DUW 5RWDWLRQ ZKLFK
URWDWHV DOO ZRUN FRRUGLQDWH V\VWHPV E\ VLPXODWLQJ D URWDWLRQ RI WKH
PDFKLQH FRRUGLQDWH V\VWHP� 5RWDWLQJ WKH FRRUGLQDWH V\VWHPV FDQ
SURYH WR EH XVHIXO ZKHQ FXWWLQJ D SDUW WKDW FRQWDLQV V\PPHWULFDO
JHRPHWULHV �VHH )LJXUH ������

)LJXUH ����
3DUW :LWK 6\PPHWULFDO *HRPHWU\

<

;

7KLV OREH FXW
DIWHU *�� URWDWLRQ
RI ����

7KLV OREH FXW
DIWHU *�� URWDWLRQ
RI ���

7KLV OREH FXW
LQ VXE SURJUDP

7KLV OREH FXW
DIWHU *��
URWDWLRQ
RI ����

;���<���

&KDSWHU 2YHUYLHZ

5RWDWLQJ WKH &RRUGLQDWH
6\VWHPV



����� &RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

5RWDWLQJ WKH &XUUHQW :RUN &RRUGLQDWH 6\VWHP �*��� *���

7R URWDWH WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP� SURJUDP WKH IROORZLQJ
FRPPDQG�

*�� ;BB <BB =BB 5BB�

:KHUH � ,V �

;� <� = 6SHFLI\ WKH FHQWHU RI URWDWLRQ XVLQJ RQO\ WKH WZR D[LV ZRUGV WKDW DUH LQ WKH
FXUUHQW DFWLYH SODQH �*��� *��� RU *���� 7KH YDOXH HQWHUHG ZLWK WKHVH D[LV
ZRUGV UHSUHVHQW D SRVLWLRQ LQ WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP� 7KH YDOXHV
VSHFLILHG ZLWK WKH D[LV ZRUGV DUH DOZD\V DEVROXWH FRRUGLQDWH YDOXHV� WKH FHQWHU RI
URWDWLRQ FDQQRW EH VSHFLILHG DV DQ LQFUHPHQWDO SRVLWLRQ�

5 6SHFLI\ WKH DQJOH RI URWDWLRQ WKDW WKH FRRUGLQDWH V\VWHP LV WR EH URWDWHG DW� (QWHU
D YDOXH LQ XQLWV RI GHJUHHV� 5 LV DOZD\V PHDVXUHG SDUDOOHO WR WKH ILUVW PDMRU D[LV
LQ WKH FXUUHQW SODQH� 3RVLWLYH 5 LV PHDVXUHG FRXQWHU FORFNZLVH� DQG D QHJDWLYH 5
LV PHDVXUHG FORFNZLVH� ,I \RX GR QRW VSHFLI\ DQ DQJOH XVLQJ DQ 5��ZRUG LQ WKH
*�� EORFN� WKH FRQWURO XVHV WKH YDOXH RI WKH ´3URJUDPPDEOH 3DUW 5RWDWLRQµ DQJOH
ILHOG IURP WKH URWDWLRQ WDEOH VKRZQ LQ ILJXUH )LJXUH �����

,PSRUWDQW� ,I WKH ILUVW PRWLRQ FRPPDQG IROORZLQJ WKH *��
FRPPDQG LV DQ LQFUHPHQWDO PRYH� WKH FHQWHU RI URWDWLRQ
DV GHVFULEHG LQ WKH *�� FRPPDQG LV LJQRUHG DQG WKH
FRRUGLQDWH V\VWHP LV URWDWHG DERXW LWV ]HUR SRLQW �VHH
([DPSOH ������ 7KH ILUVW PRWLRQ FRPPDQG IROORZLQJ D
*�� EORFN FDQQRW EH D FLUFXODU PRYH�

$Q\ XQQHFHVVDU\ SDUDPHWHUV LQ WKH *�� EORFN DUH LJQRUHG� $Q\
*��FRGHV RWKHU WKHQ D SODQH VHOHFWLRQ �*��� *��� RU *��� RU D FKDQJH
IURP DEVROXWH RU LQFUHPHQWDO PRGH �*��� RU *��� VSHFLILHG LQ D *��
EORFN ZLOO UHVXOW LQ DQ HUURU�

7KH *�� EORFN ZLOO QRW FUHDWH DQ\ D[HV PRWLRQ� 3RVLWLRQ GLVSOD\V
FKDQJH GXH WR WKH DOWHUDWLRQ RI WKH ZRUN FRRUGLQDWH V\VWHP�

$Q\ URWDWLRQ RI WKH ZRUN FRRUGLQDWH V\VWHP E\ SURJUDPPLQJ D *��
FRPPDQG ZLOO URWDWH RQO\ WKH FXUUHQWO\ DFWLYH ZRUN FRRUGLQDWH
V\VWHP� :KHQ FKDQJLQJ WR D GLIIHUHQW ZRUN FRRUGLQDWH V\VWHP� WKH
URWDWLRQ ZLOO QRW EH DSSOLHG WR WKH QHZ ZRUN FRRUGLQDWH V\VWHP�
:KHQ FKDQJLQJ EDFN WR WKH URWDWHG FRRUGLQDWH V\VWHP WKH URWDWLRQ
ZLOO VWLOO EH LQ HIIHFW�

,I \RX GR QRW SURJUDP DQ 5��ZRUG LQ WKH *�� EORFN� WKH YDOXH RI WKH
DQJOH IRU SURJUDPPHG URWDWLRQ LV WDNHQ IURP WKH SDUW URWDWLRQ VFUHHQ�
$FFHVV WKLV VFUHHQ DV GHVFULEHG IRU H[WHUQDO SDUW URWDWLRQ RQ
SDJH ������ 7KH ODVW ILHOG RQ WKLV VFUHHQ LV WKH SURJUDPPDEOH SDUW
URWDWLRQ DQJOH� 7KLV DQJOH LV RQO\ XVHG ZKHQ WKH 5��ZRUG LV H[FOXGHG
LQ WKH *�� EORFN�



�����&RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

7KHVH SURJUDP EORFNV FDXVH WKH URWDWLRQ RI WKH DFWLYH ZRUN
FRRUGLQDWH V\VWHP DV VKRZQ LQ )LJXUH �����

([DPSOH ����
5RWDWLQJ WKH $FWLYH :RUN &RRUGLQDWH 6\VWHP �*���

$%62/87( 352*5$0 ,1&5(0(17$/ 352*5$0

1� *�� *�� *��� 1� *�� *�� *���

1� *�� ;�� <�� )���� 1� *�� ;�� <���

�1� *�� ;�� <�� 5��� �1� *�� ;�� <�� 5���

1� *�� *�� ;�� <��� 1� *�� *�� ;�� <���

1� *�� ;��� )���� 1� *�� ;�� )����

1� <���� 1� <���

1� ;��� 1� ;����

1� <��� 1� <����

1� 0��� 1� *���

1�� 0���*�� *���

,I RSWLRQDO EORFN GHOHWH � LV VHW ´21µ� WKH FRQWURO ZLOO FXW WKH SDUW
VKRZQ ZLWK D GDVKHG OLQH LQ )LJXUH ����� ,I RSWLRQDO EORFN � LV VHW
´2))µ WKH FRQWURO ZLOO FXW WKH SDUW VKRZQ ZLWK D VROLG OLQH LQ
)LJXUH �����

)LJXUH ����
5HVXOWV RI ([DPSOH ����

,QLWLDO *�� ;�D[LV

XQURWDWHG *�� FRRUGLQDWH V\VWHP
URWDWHG *�� FRRUGLQDWH V\VWHP

,QLWLDO *�� ;�D[LV

,QLWLDO *�� <�D[LV ,QLWLDO *�� <�D[LV

$EVROXWH 3URJUDP ,QFUHPHQWDO 3URJUDP

��

��

�

� ��

5RWDWHG
*�� ;�D[LV

5RWDWHG
*�� ;�D[LV

� ����

��

��

�

���
���

��

��

�

��

��

�

5RWDWHG *�� <�D[LV

1RWH WKDW LQ WKH SUHFHGLQJ ILJXUH WKH FHQWHU RI URWDWLRQ SURJUDPPHG
LQ WKH *�� EORFN LV LJQRUHG ZKHQ WKH EORFN LPPHGLDWHO\ IROORZLQJ
WKH *�� LV DQ LQFUHPHQWDO PRWLRQ EORFN�
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$QJOHV DQG FHQWHUV RI URWDWLRQ IRU *�� EORFNV DUH PRGDO DQG UHPDLQ
LQ HIIHFW IRU IROORZLQJ *�� EORFNV XQWLO D QHZ FHQWHU RI URWDWLRQ RU
DQJOH LV VSHFLILHG ZLWK D *�� FRPPDQG�

,PSRUWDQW� ,W LV SRVVLEOH WR URWDWH DOO RI WKH ZRUN FRRUGLQDWH
V\VWHPV DW RQFH E\ XVLQJ WKH H[WHUQDO SDUW URWDWLRQ�

,I URWDWLQJ WKH FRRUGLQDWH V\VWHP DJDLQ LQ WKH VDPH SODQH XVLQJ
DQRWKHU *�� FRPPDQG�

� ZKLOH LQ LQFUHPHQWDO PRGH� WKH DQJOH RI URWDWLRQ LV WDNHQ IURP WKH
FXUUHQW URWDWHG FRRUGLQDWH SRVLWLRQ �VHH )LJXUH �����

� ZKLOH LQ DEVROXWH PRGH� WKH DQJOH RI URWDWLRQ LV WDNHQ IURP WKH
RULJLQDO SRVLWLRQ

5RWDWLQJ WKH FRRUGLQDWH V\VWHP DJDLQ LQ D GLIIHUHQW SODQH XVLQJ
DQRWKHU *�� LV QRW DOORZHG�

([HFXWLQJ D *�� FDQFHOV DOO *�� URWDWLRQV DQG UHWXUQV WKH FRRUGLQDWH
V\VWHP EDFN WR LWV RULJLQDO RULHQWDWLRQ� /RFDO URWDWLRQ RI D ZRUN
FRRUGLQDWH V\VWHP XVLQJ WKH *�� FRPPDQG LV DOVR FDQFHOHG ZKHQ WKH
FRQWURO H[HFXWHV DQ 0�� RU 0�� FRGH LQ D SURJUDP�

([DPSOH ����
0XOWLSOH 5RWDWLRQ RI WKH &RRUGLQDWH 6\VWHP :KLOH LQ ,QFUHPHQWDO
0RGH

3URJUDP %ORFN &RPPHQW

1�� *�� *��� ,QFUHPHQWDO PRGH

1�� *��;�<�5��� 5RWDWHV WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP �� GHJUHHV�

1�� *��;��<��5��� 5RWDWHV WKH FXUUHQW ZRUN FRRUGLQDWH V\VWHP �� GHJUHHV
DERXW D FHQWHU SRLQW RI ;��� <�� IRU D WRWDO URWDWLRQ IURP
LWV RULJLQDO SRVLWLRQ RI �� GHJUHHV�

1�� *��� 5HWXUQV WKH ZRUN FRRUGLQDWH V\VWHP WR LWV RULJLQDO SRVL�
WLRQ RI � GHJUHHV�
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)LJXUH ����
5HVXOWV RI ([DPSOH ����

$IWHU H[HFXWLQJ
EORFN 1��

$IWHU H[HFXWLQJ
EORFN 1��

$IWHU H[HFXWLQJ
EORFN 1��

���

���
;

;

;

<<

<

&HQWHU SRLQW
IRU URWDWLRQ
LQ EORFN 1��

5RWDWLQJ WKH ZRUN FRRUGLQDWH V\VWHP FDQ EH KHOSIXO DQ\WLPH D SDUW
KDV D UHSHWLWLYH VKDSH� 7KLV IHDWXUH FRPELQHG ZLWK WKH *�� ZRUN
FRRUGLQDWH V\VWHP VKLIW FDQ UHGXFH WKH VL]H RI D SDUW SURJUDP
DSSUHFLDEO\� 7KH IROORZLQJ SURJUDP LV DQ H[DPSOH RI WKLV�

([DPSOH ����
*�� &RRUGLQDWH 5RWDWLRQ :LWK *�� &RRUGLQDWH 6\VWHP 6KLIW

0DLQ 3URJUDP 6XESURJUDP ����

*�� *�� *�� ;� <�� *�� ;��� <��� )�����

*�� *�� ;�� <���� ;����

0�� 3���� /�� ;��� <����

0��� *�� ;��� <��� 5����

0���
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)LJXUH ����
5HVXOWV RI ([DPSOH ����

&HQWHU RI
URWDWLRQ DIWHU *��

,QLWLDO FHQWHU
RI URWDWLRQ

&XW GXULQJ
VHFRQG
H[HFXWLRQ
RI VXE�
SURJUDP

&XW GXULQJ
ILUVW
H[HFXWLRQ
RI VXE�
SURJUDP

&XW GXULQJ
IRXUWK
H[HFXWLRQ
RI VXE�
SURJUDP

&XW GXULQJ
WKLUG
H[HFXWLRQ
RI VXE�
SURJUDP

�

�

���� ���

���� ���

���� ���

���� ������� ���

���� ���

([WHUQDO 3DUW 5RWDWLRQ

7KH H[WHUQDO SDUW URWDWLRQ IHDWXUH VLPXODWHV D URWDWLRQ RI WKH PDFKLQH
FRRUGLQDWH V\VWHP� 6LQFH DOO ZRUN FRRUGLQDWH V\VWHPV DUH UHIHUHQFHG
IURP WKH PDFKLQH FRRUGLQDWH V\VWHP� URWDWLQJ LW ZRXOG HIIHFWLYHO\
URWDWH DOO ZRUN FRRUGLQDWH V\VWHPV� +RZHYHU� VRIWZDUH RYHUWUDYHOV�
SURJUDPPDEOH ]RQH OLPLWV� KRPLQJ� DQG SRVLWLRQLQJ LQ WKH PDFKLQH
FRRUGLQDWH V\VWHP DUH QRW DIIHFWHG�

:KHQ H[WHUQDO SDUW URWDWLRQ LV DFWLYDWHG DOO ZRUN FRRUGLQDWH V\VWHPV
DUH URWDWHG WRJHWKHU E\ D VSHFLILHG DPRXQW� DERXW D VSHFLILHG SRLQW�

([WHUQDO 3DUW 5RWDWLRQ FDQ EH H[HFXWHG EHIRUH RU DIWHU URWDWLRQ RI WKH
ZRUN FRRUGLQDWH V\VWHP XVLQJ WKH *�� FRPPDQG �DV GHVFULEHG RQ
SDJH ������� ,I D *�� LV SURJUDPPHG WR URWDWH WKH FXUUHQW ZRUN
FRRUGLQDWH V\VWHP� DQ DGGLWLRQDO URWDWLRQ RI FRRUGLQDWHV ZLOO UHVXOW DV
VKRZQ LQ )LJXUH �����

$Q\ ZRUN FRRUGLQDWH V\VWHP URWDWLRQ WKDW LV WR EH GRQH XVLQJ WKH
H[WHUQDO URWDWLRQ IHDWXUH PXVW EH SHUIRUPHG EHIRUH SURJUDP
H[HFXWLRQ EHJLQV� 3URJUDP H[HFXWLRQ PD\ QRW EH LQWHUUXSWHG WR
SHUIRUP D H[WHUQDO SDUW URWDWLRQ� ,I DQ DWWHPSW LV PDGH WR LQWHUUXSW D
SURJUDP WR SHUIRUP DQ H[WHUQDO SDUW URWDWLRQ WKH URWDWLRQ ZLOO QRW
EHFRPH HIIHFWLYH XQWLO WKH HQG RI SURJUDP �0�� RU 0��� FRPPDQG
LV UHDG� D FRQWURO UHVHW� RU (�6WRS UHVHW LV SHUIRUPHG�
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)LJXUH ����
([WHUQDO 3DUW 5RWDWLRQ )ROORZHG %\ *�� :RUN &RRUGLQDWH 5RWDWLRQ

0DFKLQH FRRUGLQDWH V\VWHP
&(17(5 IRU ([WHUQDO 3DUW 5RWDWLRQ

%HIRUH
URWDWLRQ

$IWHU ([WHUQDO
URWDWLRQ

5RWDWLRQ FHQWHU
IRU *�� 3DUW 5RWDWLRQ

$1*/( IRU ([WHUQDO
3DUW 5RWDWLRQ

9(&725 FRRUGLQDWHV IRU
([WHUQDO 3DUW 5RWDWLRQ

:RUN
FRRUGLQDWH
V\VWHP

$IWHU ([WHUQDO
DQG *��
URWDWLRQ

,PSRUWDQW� 7KLV IHDWXUH RQO\ VLPXODWHV URWDWLRQ RI WKH PDFKLQH
FRRUGLQDWH V\VWHP IRU WKH SXUSRVH RI HVWDEOLVKLQJ WKH
SUHVHW ZRUN FRRUGLQDWH V\VWHPV� 6RIWZDUH RYHUWUDYHOV�
SURJUDPPDEOH ]RQHV� DQG DQ\ RWKHU SRVLWLRQLQJ
UHIHUHQFHG RQ WKH PDFKLQH FRRUGLQDWH V\VWHP ZLOO
UHPDLQ XQDIIHFWHG E\ WKLV URWDWLRQ� EXW D SURJUDP
RULJLQDOO\ ZULWWHQ ZLWKLQ WKH OLPLWV FDQ QRZ EH RXWVLGH
WKHVH OLPLWV�
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$FWLYDWLQJ WKH ([WHUQDO 3DUW 5RWDWLRQ )HDWXUH

7R DFWLYDWH WKH ([WHUQDO 3DUW 5RWDWLRQ IHDWXUH� IROORZ WKHVH VWHSV�

�� 3ODFH WKH FRQWURO LQ (�6WRS DQG SUHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^&225' 527$7(` VRIWNH\� 7KLV ZLOO GLVSOD\ WKH H[WHUQDO
SDUW URWDWLRQ SDUDPHWHUV VFUHHQ DV VKRZQ EHORZ�

�VRIWNH\ OHYHO ��

)LJXUH ����
7\SLFDO ([WHUQDO 3DUW 5RWDWLRQ 3DUDPHWHU 6FUHHQ

�� 0RYH WKH FXUVRU WR WKH GHVLUHG SDUDPHWHU WR EH FKDQJHG E\
SUHVVLQJ WKH XS� GRZQ� OHIW� ULJKW FXUVRU NH\V� 7KH VHOHFWHG
SDUDPHWHU ZLOO EH VKRZQ LQ UHYHUVH YLGHR�
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�� (QWHU WKH QHZ YDOXH IRU WKH GHVLUHG SDUDPHWHU XVLQJ WKH NH\V RQ
WKH NH\ERDUG� 7KH HQWHUHG YDOXH ZLOO EH VKRZQ RQ WKH LQSXW OLQH
�OLQHV � DQG �� RI WKH &57� 7KH YDOXH PD\ EH PRGLILHG RQ WKH
LQSXW OLQH DV GHVFULEHG RQ SDJH ������

�� :KHQ WKH GHVLUHG YDOXH LV GLVSOD\HG RQ WKH LQSXW OLQH RI WKH &57�
SUHVV WKH NH\� 7KH YDOXH RQ WKH LQSXW OLQH ZLOO UHSODFH WKH ROG
SDUDPHWHU YDOXH�

�� 5HSHDW XQWLO DOO SDUDPHWHUV GLVSOD\ WKH GHVLUHG YDOXHV�

�� $FWLYDWH WKH H[WHUQDO SDUW URWDWLRQ IHDWXUH E\ SUHVVLQJ WKH
^(;7(51 21�2))` VRIWNH\� 7KH H[WHUQDO RIIVHW IHDWXUH ZLOO WRJJOH
EHWZHHQ RQ DQG RII HDFK WLPH WKLV VRIWNH\ LV SUHVVHG�

�VRIWNH\ OHYHO ��

7KH ZRUN FRRUGLQDWH V\VWHPV DUH DOO URWDWHG DV VRRQ DV WKH H[WHUQDO
URWDWLRQ IHDWXUH LV DFWLYDWHG� 7KH FXUUHQW ZRUN FRRUGLQDWH V\VWHP FDQ
EH FKDQJHG ZKLOH DQ ([WHUQDO 3DUW 5RWDWLRQ LV DFWLYH� ,I FKDQJHG� WKH
QHZ ZRUN FRRUGLQDWH V\VWHP ZLOO EH URWDWHG DV GHVFULEHG E\ WKH
([WHUQDO 3DUW 5RWDWLRQ SDUDPHWHUV�

7KH ´352*5$0µ DQG ´7$5*(7µ SRVLWLRQ GLVSOD\V �DV GLVFXVVHG
LQ FKDSWHU �� ZLOO QRW UHIOHFW DQ H[WHUQDO SDUW URWDWLRQ VLQFH WKHVH
YDOXHV DUH UHODWLYH WR WKH DFWLYH ZRUN FRRUGLQDWH V\VWHP�

6LQFH ´$%62/87(µ SRVLWLRQ GLVSOD\V DOZD\V VKRZ FRRUGLQDWHV
UHODWLYH WR WKH PDFKLQH FRRUGLQDWH V\VWHP� WKH\ ZLOO UHIOHFW DQ
H[WHUQDO SDUW URWDWLRQ�

([WHUQDO 3DUW 5RWDWLRQ 3DUDPHWHUV

7KLV WDEOH GHVFULEHV WKH SDUDPHWHUV \RX XVH IRU H[WHUQDO SDUW URWDWLRQ�

,I \RX ZDQW WR� 8VH WKLV SDUDPHWHU� ,Q WKLV ZD\�

VHOHFW D SODQH SODQH (QWHU WKH D[LV QDPHV WKDW GHILQH WKH SODQH WR EH URWDWHG� 7ZR VHSDUDWH YDOXHV PXVW EH
HQWHUHG RQ WKLV OLQH� 7KH ILUVW D[LV HQWHUHG KHUH LV WKH D[LV WKDW WKH DQJOH RI URWDWLRQ LV
PHDVXUHG IURP� 7KLV SDUDPHWHU PXVW PDWFK WKH DFWLYH SODQH� ,I WKH H[WHUQDO DQG
SURJUDP�VHOHFWHG SODQHV GR QRW PDWFK� WKH FRQWURO JHQHUDWHV D EORFN GHFRGH HUURU�

GHILQH WKH FHQWHU RI
URWDWLRQ

FHQWHU (QWHU D FRRUGLQDWH YDOXH IRU HDFK D[LV LQ WKH VHOHFWHG SODQH� 7KH FHQWHU RI URWDWLRQ LV D
SRLQW RQ WKH PDFKLQH FRRUGLQDWH V\VWHP DERXW ZKLFK DOO WKH ZRUN FRRUGLQDWH V\VWHPV ZLOO
EH URWDWHG� 7KH GHIDXOW YDOXH IRU WKH FHQWHU RI URWDWLRQ LV ��� ���
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GHILQH WKH YHFWRU YHFWRU (QWHU D FRRUGLQDWH YDOXH WR GHILQH WKH ´KHDGµ RI WKH YHFWRU� 7KH ´WDLOµ RI WKLV YHFWRU LV WKH
FHQWHU RI URWDWLRQ� 7KLV SDUDPHWHU LV RSWLRQDO� ,I \RX XVH WKH DQJOH SDUDPHWHU� WKDW YDOXH
RYHUULGHV WKLV YDOXH� 7KH UHVXOWLQJ DQJOH EHWZHHQ WKLV YHFWRU OLQH DQG WKH ILUVW SODQH D[LV
LV WKH DQJOH RI URWDWLRQ IRU WKH ZRUN FRRUGLQDWH V\VWHP $OO ZRUN FRRUGLQDWH V\VWHPV
URWDWH DERXW WKH SRLQW GHILQHG E\ WKH FHQWHU SDUDPHWHU� 7KH GHIDXOW YDOXHV DUH ��� ���
:LWK WKH YDOXHV RI WKLV SDUDPHWHU� WKH FRQWURO FDOFXODWHV WKH DQJOH RI URWDWLRQ DQG
GLVSOD\V WKLV YDOXH LQ WKH DQJOH SDUDPHWHU�

GHILQH WKH DQJOH RI
URWDWLRQ

DQJOH (QWHU WKH DQJOH DW ZKLFK WKDW \RX ZDQW WR URWDWH WKH ZRUN FRRUGLQDWH V\VWHP� 7KLV YDOXH
RYHUULGHV WKH YDOXH RI WKH YHFWRU SDUDPHWHU� (QWHU D SRVLWLYH YDOXH IRU FORFNZLVH URWDWLRQ
IURP WKH SULPDU\ D[LV RI WKH VHOHFWHG SODQH� ,I \RX GR QRW HQWHU D YDOXH WKH FRQWURO
GLVSOD\V WKH DQJOH GHILQHG E\ WKH YHFWRU SDUDPHWHU�

7KH FRQWURO KDV D QXPEHU RI IHDWXUHV WKDW RSHUDWH LQ VSHFLILF SODQHV�
)RU WKDW UHDVRQ LW LV IUHTXHQWO\ QHFHVVDU\ WR FKDQJH WKH DFWLYH SODQH
XVLQJ D *��� *��� RU *���

6RPH RI WKH IHDWXUHV WKDW DUH SODQH GHSHQGDQW DUH�

� &LUFXODU LQWHUSRODWLRQ
� &XWWHU FRPSHQVDWLRQ
� :RUN &RRUGLQDWH V\VWHP URWDWLRQ
� 0DQ\ IL[HG F\FOH RSHUDWLRQV
,PSRUWDQW� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV WKH SODQHV GHILQHG E\

*��� *��� DQG *�� LQ $03� $[HV PD\ QRW EH DVVLJQHG
WR WKH SODQHV H[DFWO\ DV OLVWHG EHORZ� 5HIHU WR WKH
GRFXPHQWDWLRQ SUHSDUHG E\ WKH V\VWHP LQVWDOOHU�

7\SLFDO D[LV QDPHV DQG WKHLU FRUUHVSRQGLQJ SODQH DVVLJQPHQW DUH
VKRZQ EHORZ�

� *�� �� SODQH GHILQHG E\ WKH ; DQG < D[HV �RU D[HV SDUDOOHO WR ;
DQG <�

� *�� �� SODQH GHILQHG E\ WKH = DQG ; D[HV �RU D[HV SDUDOOHO WR =
DQG ;�

� *�� �� SODQH GHILQHG E\ WKH < DQG = D[HV �RU D[HV SDUDOOHO WR <
DQG =�

3ODQHV FDQ EH DOWHUHG WR DFFRPPRGDWH DGGLWLRQDO D[HV SDUDOOHO WR WKH
SULQFLSOH D[HV E\ SURJUDPPLQJ WKRVH D[HV LQ WKH *��� *��� RU *��
EORFN� 6HH ([DPSOH �����

3ODQH 6HOHFWLRQ
�*��� *��� DQG *���
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([DPSOH ����
$OWHULQJ 3ODQHV IRU 3DUDOOHO $[HV

$VVXPLQJ WKH V\VWHP LQVWDOOHU KDV PDGH WKH IROORZLQJ DVVLJQPHQWV LQ $03�

*�� �� WKH ;< SODQH�

8 D[LV �� SDUDOOHO WR ; D[LV

9 D[LV �� SDUDOOHO WR < D[LV

3URJUDP EORFN 3ODQH VHOHFWHG $[LV 0RWLRQ

*��� VHOHFWV ;< SODQH 1RQH

*�� 8�� VHOHFWV 8< SODQH 8 D[LV PRYHV WR ]HUR

*�� 9�� VHOHFWV ;9 SODQH 9 D[LV PRYHV WR ]HUR

*�� 8�9�� VHOHFWV 89 SODQH 8 	 9 D[HV PRYH WR ]HUR

,PSRUWDQW� $Q\ D[LV ZRUG LQ D EORFN ZLWK SODQH VHOHFW *�FRGHV
�*��� *��� *��� FDXVHV D[LV PRWLRQ RQ WKDW D[LV� ,I QR
YDOXH LV VSHFLILHG ZLWK WKDW D[LV ZRUG� WKH FRQWURO
DVVXPHV D YDOXH RI ]HUR RU JHQHUDWHV DQ HUURU GHSHQGLQJ
RQ KRZ \RXU V\VWHP LV $03HG�

7KHUH DUH WZR PHWKRGV IRU SURJUDPPLQJ D[LV SRVLWLRQLQJ FRPPDQGV�
DEVROXWH SRVLWLRQLQJ DQG LQFUHPHQWDO SRVLWLRQLQJ�

,Q WKH DEVROXWH PRGH� FRRUGLQDWHV DUH UHIHUHQFHG IURP WKH ]HUR SRLQW
RI WKH DFWLYH FRRUGLQDWH V\VWHP� $EVROXWH PRGH LV HVWDEOLVKHG E\
SURJUDPPLQJ D *���

*��;���=����

,Q WKH DERYH EORFN WKH FRQWURO ZLOO PRYH WKH D[HV WR D SRVLWLRQ ;���
=�� DV UHIHUHQFHG RQ WKH DFWLYH FRRUGLQDWH V\VWHP�

*�� LV D PRGDO *��FRGH DQG UHPDLQV DFWLYH XQWLO FDQFHOOHG E\ D *���

,Q WKH LQFUHPHQWDO PRGH� FRRUGLQDWHV DUH UHIHUHQFHG IURP WKH FXUUHQW
D[LV SRVLWLRQ� ,QFUHPHQWDO PRGH LV HVWDEOLVKHG E\ SURJUDPPLQJ D
*���

*��;���=����

,Q WKH DERYH EORFN WKH FRQWURO ZLOO PRYH WKH FXWWLQJ WRRO D GLVWDQFH
RI �� XQLWV RQ WKH ; D[LV DQG �� XQLWV RQ WKH < D[LV DZD\ IURP WKH
FXUUHQW D[LV SRVLWLRQ�

*�� LV D PRGDO *��FRGH DQG UHPDLQV DFWLYH XQWLO FDQFHOOHG E\ D *���

$EVROXWH�,QFUHPHQWDO
0RGHV �*��� *���
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)LJXUH ����
,QFUHPHQWDO DQG $EVROXWH &RPPDQGV�

��

��

<

;

6WDUW SRLQW

(QG SRLQW

�� ��

$EVROXWH FRPPDQG
*��;���<����

,QFUHPHQWDO FRPPDQG
*��;����<����

7KH VHOHFWLRQ RI D XQLW V\VWHP �LQFK RU PHWULF� FDQ EH GRQH E\
SURJUDPPLQJ HLWKHU *�� IRU WKH LQFK V\VWHP RU *�� IRU WKH PHWULF
V\VWHP� 7KHVH XQLW V\VWHP *��FRGHV VKRXOG EH DPRQJ WKH ILUVW EORFNV
ZULWWHQ LQ D SURJUDP�

%RWK *�� DQG *�� DUH PRGDO� DQG FDQFHO HDFK RWKHU� 7KH GHIDXOW
XQLW V\VWHP VHOHFWHG E\ WKH FRQWURO DW SRZHU�XS LV GHWHUPLQHG LQ
$03 E\ WKH V\VWHP LQVWDOOHU�

7KH FXUUHQWO\ DFWLYH XQLW V\VWHP LV XVXDOO\ GLVSOD\HG RQ WKH VFUHHQ
IRU VRIWNH\ OHYHO � LQ OLQHV � RU � EHWZHHQ WKH >@ V\PEROV� ,I WKH
VFUHHQ VHOHFWHG IRU GLVSOD\ RI VRIWNH\ OHYHO � LV WKH VWDWXV VFUHHQ WKH
DFWLYH V\VWHP *��FRGH �*�� RU *��� ZLOO EH GLVSOD\HG DPRQJ WKH
DFWLYH V\VWHP *��FRGHV�

7KHVH IXQFWLRQV DUH DIIHFWHG E\ WKH DFWLYH XQLW V\VWHP �LQFK RU
PHWULF��

� 3RVLWLRQ FRPPDQGV

� )HHGUDWH FRPPDQGV
� $[LV IHHG DPRXQW IRU IL[HG DPRXQW IHHG RSHUDWLRQ
� 8QLW V\VWHP IRU KDQG SXOVH JHQHUDWRU �+3*�

,QFK�0HWULF 0RGHV
�*��� *���
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8VH WKH 6FDOLQJ IHDWXUH WR UHGXFH RU HQODUJH D SURJUDPPHG VKDSH�
(QDEOH WKLV IHDWXUH E\ SURJUDPPLQJ D *���� EORFN DV VKRZQ EHORZ�

*���� ;BB<BB=BB3BB�

:KHUH � ,V �

;� <� = WKH D[LV RU D[HV WR EH VFDOHG DQG WKH FHQWHU RI VFDOLQJ IRU WKRVH D[HV

3 WKH VFDOLQJ PDJQLILFDWLRQ IDFWRU IRU WKH VSHFLILHG D[HV�

7KH D[HV SURJUDPPHG LQ WKH *���� EORFN GHWHUPLQH ZKLFK D[HV ZLOO
EH VFDOHG� 7KH FRUUHVSRQGLQJ D[LV ZRUG YDOXHV VSHFLI\ WKH FHQWHU RI
VFDOLQJ IRU HDFK D[LV� 7KLV SRVLWLRQ LV WKH D[LV SRVLWLRQ DURXQG ZKLFK
WKH VFDOLQJ RSHUDWLRQ LV SHUIRUPHG�

7KH VFDOLQJ PDJQLILFDWLRQ IDFWRU �3� LV WKH DPRXQW RI VFDOLQJ WR
DSSO\ WR WKH SURJUDPPHG D[HV� (DFK VFDOHG D[LV PD\ KDYH D
GLIIHUHQW VFDOH IDFWRU E\ SURJUDPPLQJ WKHP LQ VHSDUDWH *����
EORFNV� 7KH VFDOLQJ UDQJH LV IURP ������� WR ���������� $ VFDOH
IDFWRU OHVV WKDQ RQH ZLOO UHGXFH D SURJUDPPHG PRYH ZKLOH D VFDOH
IDFWRU JUHDWHU WKDQ RQH ZLOO HQODUJH D SURJUDPPHG PRYH�

,I QR 3��ZRUG LV SURJUDPPHG RU LI 3� LV SURJUDPPHG LQ WKH *����
EORFN� WKH GHIDXOW PDJQLILFDWLRQ IDFWRU LV XVHG� ,I WKH SURJUDPPHG
3��ZRUG YDOXH LV RXW RI UDQJH� DQ HUURU PHVVDJH ZLOO EH GLVSOD\HG RQ
WKH &57�

:KHQ DEVROXWH PRGH �*��� LV DFWLYH� VFDOLQJ PRYHV DUH UHIHUHQFHG
IURP WKH SURJUDPPHG FHQWHU RI VFDOLQJ�

([DPSOH ����
6FDOLQJ ZLWK $EVROXWH 0RGH $FWLYH

3URJUDP

1�� *���� ;� <� 3����

1�� *�� ;� <� )����

1�� ;���

1�� <���

1�� ;��

1�� <��

1�� 0���

6FDOLQJ



������ &RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI ([DPSOH ����

� � � � � � � � � � ��

��

�

�

�

�

�

�

�

�

�

6FDOHG

2ULJLQDO

;

<

:KHQ LQFUHPHQWDO PRGH �*��� LV DFWLYH� WKH FRQWURO LJQRUHV WKH
SURJUDPPHG FHQWHUV RI VFDOLQJ� 7KH FRQWURO SHUIRUPV VFDOLQJ RQ WKH
D[HV SURJUDPPHG LQ WKH *���� EORFN� EXW WKH VFDOLQJ PRYHV DUH
UHIHUHQFHG IURP WKHLU FXUUHQW D[LV SRVLWLRQV QRW WKH SURJUDPPHG
FHQWHU RI VFDOLQJ RU WKH DFWLYH FRRUGLQDWH ]HUR SRLQW�

,PSRUWDQW� 7KH FHQWHU RI VFDOLQJ PD\ EH VSHFLILHG LQ HLWKHU
LQFUHPHQWDO RU DEVROXWH PRGH �*���*��� LQ WKH *����
EORFN� %XW� XQOLNH RWKHU IHDWXUHV LQ WKH FRQWURO� ERWK
PRGHV PD\ QRW EH SURJUDPPHG LQ WKH VDPH EORFN�

([DPSOH ����
6FDOLQJ ZLWK ,QFUHPHQWDO 0RGH $FWLYH

3URJUDP EORFN &RPPHQW

1�� *��� LQFUHPHQWDO PRGH

1�� *���� ;�� <�� 3���� VFDOH ; DQG < E\ �� �;� < YDOXHV LJQRUHG�

1�� *�� ;� <� )���� D[LV SRVLWLRQLQJ PRYH

1�� ;��� IHHGUDWH PRYH ;

1�� <��� IHHGUDWH PRYH <

1�� ;���� IHHGUDWH PRYH ;

1�� <���� IHHGUDWH PRYH <

1�� *��� FDQFHO VFDOLQJ



������&RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI ([DPSOH ����

� � � � � � � � � � ��

��

�

�

�

�

�

�

�

�

�

6FDOHG

2ULJLQDO

;

<

*�� GLVDEOHV VFDOLQJ RQ DOO D[HV� :KHQ VFDOLQJ LV GLVDEOHG� WKH
FHQWHU RI VFDOLQJ DQG DQ\ VFDOLQJ PDJQLILFDWLRQ IDFWRUV DUH FOHDUHG�
7KH QH[W WLPH VFDOLQJ LV HQDEOHG WKHVH YDOXHV PXVW EH UHVHW� ,Q
DGGLWLRQ WR *��� 0�� LQ WKH PDLQ SURJUDP� 0��� 0��� DQG D FRQWURO
UHVHW RSHUDWLRQ ZLOO GLVDEOH VFDOLQJ� 7KH V\VWHP ZLOO SRZHU XS ZLWK
VFDOLQJ GLVDEOHG�

7KH V\VWHP LQVWDOOHU VSHFLILHV LQ $03� RQ DQ D[LV E\ D[LV EDVLV�
ZKHWKHU VFDOLQJ LV DOORZHG� 5HIHU WR WKH OLWHUDWXUH SURYLGHG E\ \RXU
V\VWHP LQVWDOOHU IRU DGGLWLRQDO LQIRUPDWLRQ�

7KH FRQWURO SURYLGHV WKH ORJLF SURJUDP ZLWK WKH RSWLRQ RI PRQLWRULQJ
ZKLFK D[HV DUH FXUUHQWO\ EHLQJ VFDOHG� RQ DQ D[LV E\ D[LV EDVLV�
WKURXJK WKH ORJLF IODJ %5B6&$;� 5HIHU WR \RXU ��3& /RJLF
5HIHUHQFH 0DQXDO IRU DGGLWLRQDO LQIRUPDWLRQ�

6FDOLQJ DQG $[LV 3RVLWLRQ 'LVSOD\ 6FUHHQV

:KHQ VFDOLQJ LV HQDEOHG IRU D SDUWLFXODU D[LV� WKH OHWWHU ´3µ ZLOO EH
GLVSOD\HG QH[W WR WKH D[LV QDPH RQ DOO D[LV SRVLWLRQ GLVSOD\ VFUHHQV�
7KH IROORZLQJ VFUHHQ VKRZV VFDOLQJ HQDEOHG RQ DOO D[HV�



������ &RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH �����
$[LV 3RVLWLRQ 'LVSOD\ 6FUHHQ 6KRZLQJ 6FDOLQJ (QDEOHG

6FDOLQJ 0DJQLILFDWLRQ 'DWD 6FUHHQ

7KH VFDOLQJ PDJQLILFDWLRQ GDWD VFUHHQ OLVWV WKH FXUUHQWO\ DFWLYH
VFDOLQJ PDJQLILFDWLRQ DPRXQW� WKH FXUUHQW FHQWHU RI VFDOLQJ� DQG WKH
GHIDXOW VFDOLQJ PDJQLILFDWLRQ DPRXQW IRU DOO D[HV� 7KH FXUUHQWO\
DFWLYH VFDOLQJ PDJQLILFDWLRQ DPRXQW DQG WKH FXUUHQW FHQWHU RI VFDOLQJ
IRU WKH D[HV FDQ EH PRQLWRUHG WKURXJK WKLV VFUHHQ� 7KH GHIDXOW
VFDOLQJ PDJQLILFDWLRQ DPRXQW IRU WKH D[HV FDQ EH PRQLWRUHG DQG�RU
FKDQJHG WKURXJK WKLV VFUHHQ�

7KH GHIDXOW VFDOLQJ PDJQLILFDWLRQ YDOXHV VKRXOG RQO\ EH FKDQJHG
ZKHQ WKH FRQWURO LV LQ D VWRSSHG VWDWH� ,I WKH GHIDXOW YDOXHV DUH
FKDQJHG� WKH QHZ GHIDXOW YDOXHV ZLOO QRW EHFRPH DFWLYH XQWLO WKH QH[W
*���� EORFN LV H[HFXWHG�

7KH VFDOLQJ PDJQLILFDWLRQ GDWD VFUHHQ LV DFFHVVHG WKURXJK WKHVH
VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\ RQ WKH PDLQ PHQX VFUHHQ�

�VRIWNH\ OHYHO ��



������&RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^6&$/1*` VRIWNH\ WR GLVSOD\ WKH VFDOLQJ PDJQLILFDWLRQ
GDWD VFUHHQ�

�VRIWNH\ OHYHO ��

)LJXUH �����
6FDOLQJ 0DJQLILFDWLRQ 'DWD 6FUHHQ

,PSRUWDQW� ,I DQ D[LV LV FRQILJXUHG DV D URWDU\ D[LV� WKH VFDOLQJ
PDJQLILFDWLRQ GLVSOD\ VFUHHQ ZLOO GLVSOD\ GDVKHV LQVWHDG
RI QXPEHUV IRU WKDW D[LV� 5RWDU\ D[HV FDQQRW EH VFDOHG�

7KH OHIW FROXPQ OLVWV WKH FXUUHQW FHQWHU RI VFDOLQJ IRU HDFK D[LV�
:KHQ VFDOLQJ LV FDQFHOOHG� WKH FXUUHQW FHQWHU RI VFDOLQJ IRU HDFK D[LV
LV VHW WR ]HUR� 7KH IRUPDW RI WKLV YDOXH LV GHWHUPLQHG E\ WKH ZRUG
IRUPDW RI WKH VHOHFWHG D[LV�

7KH PLGGOH FROXPQ OLVWV WKH FXUUHQWO\ DFWLYH VFDOLQJ PDJQLILFDWLRQ
YDOXH IRU HDFK D[LV� :KHQ VFDOLQJ LV FDQFHOOHG� WKH FXUUHQW VFDOLQJ
PDJQLILFDWLRQ YDOXH IRU HDFK D[LV LV VHW WR ��������

7KH ULJKW FROXPQ OLVWV WKH FXUUHQW VFDOLQJ PDJQLILFDWLRQ GHIDXOW YDOXH
IRU HDFK D[LV� 7KLV YDOXH LV XVHG LI 3 LV QRW SURJUDPPHG RU LI 3� LV
SURJUDPPHG LQ WKH *���� EORFN� 7KH UDQJH RI WKH GHIDXOW YDOXH LV
������� WR ��������� ZLWK D ZRUG IRUPDW RI ���� 7KH GHIDXOW YDOXHV
DUH VWRUHG LQ 5$0 RU IODVK PHPRU\ ZKHQ WKH FRQWURO LV SRZHUHG
GRZQ� :KHQ WKH FRQWURO LV SRZHUHG XS� WKHVH YDOXHV DUH UHVWRUHG�



������ &RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

�� 8VH WKH XS RU GRZQ FXUVRU NH\V WR PRYH WKH EORFN FXUVRU WR WKH
GHIDXOW YDOXH WR EH FKDQJHG� 7KH VHOHFWHG GHIDXOW YDOXH ZLOO EH
VKRZQ LQ UHYHUVH YLGHR�

�� 7R UHSODFH VWRUHG GHIDXOW VFDOLQJ PDJQLILFDWLRQ YDOXH� NH\�LQ WKH
QHZ GHIDXOW YDOXH DQG SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\�

6FDOLQJ 5HVWULFWLRQV

:KLOH VFDOLQJ LV HQDEOHG� WKHVH UHVWULFWLRQV DSSO\�

� 6FDOLQJ DIIHFWV RQO\ SURJUDPPHG D[LV PRWLRQ� $OO PDQXDO D[LV
PRWLRQV DQG ORJLF D[LV PRYHU PRWLRQV DUH SHUIRUPHG DW IXOO VFDOH

� 6FDOLQJ GRHV QRW DIIHFW 0��� )��� 6��� 7��� DQG %��ZRUG IXQFWLRQV�
7KH )��ZRUG ZLOO EH VFDOHG LI WKH FRQWURO LV LQ LQYHUVH WLPH PRGH
�*���� 6FDOLQJ ZKLOH LQ LQYHUVH WLPH PRGH ZLOO EH DSSOLHG DV
IROORZV�

3URJUDPPHG ) ZRUG
6FDOHG ) ZRUG �ZKHQ LQ *�� PRGH�  
����������������������

/DUJHVW 6FDOH
)DFWRU

� 6FDOLQJ LV GLVDEOHG GXULQJ *��� *��� DQG *�� DXWRPDWLF KRPH
RSHUDWLRQV� )RU D *�� DXWRPDWLF UHWXUQ IURP KRPH RSHUDWLRQ�
VFDOLQJ LV UH�HQDEOHG DIWHU WKH LQWHUPHGLDWH SRLQW LV UHDFKHG

� :KHQ FKDQJLQJ ZRUN FRRUGLQDWHV �*���*������ WKH FHQWHU RI
VFDOLQJ LV WUDQVIHUUHG IURP WKH ROG ZRUN FRRUGLQDWH V\VWHP WR WKH
QHZ ZRUN FRRUGLQDWH V\VWHP� 7KH RIIVHW GLVWDQFH IURP WKH WRRO
SRVLWLRQ LQ WKH ROG ZRUN FRRUGLQDWH V\VWHP WR WKH WRRO SRVLWLRQ LQ
WKH QHZ ZRUN FRRUGLQDWH V\VWHP LV QRW VFDOHG

� 6FDOLQJ LV DSSOLHG WR *�� DQG *�� RIIVHWV� 7KH FHQWHU RI VFDOLQJ
ZLOO EH VKLIWHG ZKHQ WKH ZRUN FRRUGLQDWH V\VWHPV DUH VKLIWHG E\ D
*�� RIIVHW RU E\ FKDQJLQJ FRRUGLQDWH RIIVHW YDOXHV� :KHQ XVLQJ
D *�� RIIVHW� WKH FHQWHU RI VFDOLQJ ZLOO EH DGMXVWHG WR WKH QHZ
ORFDO FRRUGLQDWH V\VWHP

� 6FDOLQJ LV QRW DSSOLHG WR H[WHUQDO RIIVHWV� WRRO ZHDU� WRRO
JHRPHWU\� WRRO UDGLXV� RU WRRO OHQJWK RIIVHWV�

� 6FDOLQJ ZLOO QRW EH DSSOLHG WR EORFNV FRQWDLQLQJ GZHOOV �*����
GDWD VHWWLQ*��FRGHV �*��� *������ RU PDFUR FDOOV �*��� *���
*������ ,Q WKH FDVH RI PDFUR FDOOV� WKH GDWD SDVVHG YLD ORFDO
SDUDPHWHUV ZLOO QRW EH VFDOHG XQOHVV WKH GDWD LV XVHG LQVLGH RI WKH
PDFUR IRU PRWLRQ�

� *��� SURJUDPPDEOH ]RQH � FKHFN RQ DQG GDWD VHWWLQJ� ZLOO QRW EH
VFDOHG

� *��� DEVROXWH SRVLWLRQV PRYHV� ZLOO QRW VFDOHG

� 5RWDU\ D[HV FDQQRW EH VFDOHG
� 3RODU FRRUGLQDWHV DUH QRW VFDOHG



������&RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

� ,Q FLUFXODU PRGH� WKH VFDOH IDFWRUV IRU WKH D[HV RI WKH DFWLYH SODQH
KDYH WR EH WKH VDPH� 7KH FRQWURO JHQHUDWHV DQ HUURU LI WKH VFDOH
IDFWRUV RI WKH D[HV DUH QRW HTXDO

� 6FDOLQJ ZLOO EH DSSOLHG WR WKHVH IL[HG F\FOHV DV VKRZQ EHORZ�
� *��� *���� � *����

*[[ ;BB<BB=BB
; �VFDOHG�
< �VFDOHG�
= �VFDOHG�

� *��� *���� � *����

*[[ =BB
= �VFDOHG�

� *��� *��� *��� *��� *��� *��*��� *��� *��� *��� *��
� *[[ ;BB<BB=BB5BB,BB4BB.BB3BB)BB/BB

; �VFDOHG�
< �VFDOHG�
= �VFDOHG�
5 �VFDOHG�
, �QRW VFDOHG�
4 �QRW VFDOHG�
. �QRW VFDOHG�
3 �QRW VFDOHG�
) �QRW VFDOHG�
/ �QRW VFDOHG�

,PSRUWDQW� 5 XVHV WKH VFDOH IDFWRU DVVRFLDWHG ZLWK WKH D[LV WKDW LV
SHUSHQGLFXODU WR WKH DFWLYH SODQH

� *��

*�� +BB5BB'BB(BB)BB
+ �VFDOHG�
5 �VFDOHG�
' �VFDOHG�
( �QRW VFDOHG�
) �QRW VFDOHG�

,PSRUWDQW� 7KH DFWLYH SODQH VFDOH IDFWRUV PXVW EH HTXDO� +� 5� DQG
' XVH WKH VFDOH IDFWRU DVVRFLDWHG ZLWK WKH DFWLYH SODQH

� *����
*���� ;BB<BB,BB-BB5BB'BB(BB)BB

;� < �VFDOHG�
, �VFDOHG�
- �VFDOHG�
5 �VFDOHG�
' �VFDOHG�
( �QRW VFDOHG�
) �QRW VFDOHG�



������ &RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH DFWLYH SODQH VFDOH IDFWRUV PXVW EH HTXDO� 5 DQG '
XVH WKH VFDOH IDFWRU DVVRFLDWHG ZLWK WKH DFWLYH SODQH

� *����� *����
*���[ ;B<B=B,B-B��5 RU�&�B3B+B'B/B(B)B

;� < �VFDOHG�
= �VFDOHG�
,� - �VFDOHG�
�5 �& �VFDOHG�
3 �QRW VFDOHG�
+ �QRW VFDOHG�
' �VFDOHG ZKHQ VFDOH IDFWRU LV OHVV WKDQ � �
�QRW VFDOHG ZKHQ VFDOH IDFWRU LV JUHDWHU WKDQ RU HTXDO WR ��
/ �VFDOHG ZKHQ VFDOH IDFWRU LV OHVV WKDQ � �
�QRW VFDOHG ZKHQ VFDOH IDFWRU LV JUHDWHU WKDQ RU HTXDO ��
( �QRW VFDOHG�
) �QRW VFDOHG�

,PSRUWDQW� 7KH DFWLYH SODQH VFDOH IDFWRUV PXVW EH HTXDO� �5 DQG �&
XVH WKH VFDOH IDFWRU DVVRFLDWHG ZLWK WKH DFWLYH SODQH

� *����� *����
*���[ ;B<B=B,B-B4B��5 RU�&�B3B+B'B/B(B)B

;� < �VFDOHG�
= �VFDOHG�
,� - �VFDOHG�
4 �VFDOHG�
�5 �& �VFDOHG�
3 �QRW VFDOHG�
+ �QRW VFDOHG�
' �VFDOHG ZKHQ VFDOH IDFWRU LV OHVV WKDQ � �
�QRW VFDOHG ZKHQ VFDOH IDFWRU LV JUHDWHU WKDQ RU HTXDO WR ��
/ �VFDOHG ZKHQ VFDOH IDFWRU LV OHVV WKDQ � �
�QRW VFDOHG ZKHQ VFDOH IDFWRU LV JUHDWHU WKDQ RU HTXDO ��
( �QRW VFDOHG�
) �QRW VFDOHG�

,PSRUWDQW� 7KH DFWLYH SODQH VFDOH IDFWRUV PXVW EH HTXDO� 4� �5� DQG
�& XVH WKH VFDOH IDFWRU DVVRFLDWHG ZLWK WKH DFWLYH SODQH�

� *����� *����
*���[ ;B<B=B5B4B3B+B'B/B(B)B

;� < �VFDOHG�
= �VFDOHG�
5 �VFDOHG�
4 �QRW VFDOHG�
3 �QRW VFDOHG�
+ �QRW VFDOHG�
' �VFDOHG ZKHQ VFDOH IDFWRU LV OHVV WKDQ � �
�QRW VFDOHG ZKHQ VFDOH IDFWRU LV JUHDWHU WKDQ RU HTXDO WR ��
/ �VFDOHG�
( �QRW VFDOHG�
) �QRW VFDOHG�



������&RRUGLQDWH &RQWURO

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV IHDWXUH �*���� DQG
*����� LV RQO\ DYDLODEOH SULRU WR V\VWHP VRIWZDUH
UHOHDVH ���[[� $Q\ DWWHPSW WR SURJUDP D *���� RU
*���� LQ UHOHDVH ���[[ RU ODWHU ZLOO UHVXOW LQ WKH HUURU
PHVVDJH� ´,OOHJDO *��FRGHµ�

,PSRUWDQW� 7KH DFWLYH SODQH VFDOH IDFWRUV PXVW EH HTXDO� 5 XVHV WKH
VFDOH IDFWRU DVVRFLDWHG ZLWK WKH DFWLYH SODQH� / XVHV WKH
VFDOH IDFWRU DVVRFLDWHG ZLWK WKH D[LV WKDW LV
SHUSHQGLFXODU WR WKH DFWLYH SODQH�

� *����� *����
*���[ ;B<B=B3B4B+B(B)B/B

;� < �VFDOHG�
= �VFDOHG�
4 �QRW VFDOHG�
3 �QRW VFDOHG�
+ �QRW VFDOHG�
( �QRW VFDOHG�
) �QRW VFDOHG�
/ �QRW VFDOHG�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

$[LV 0RWLRQ

7KLV FKDSWHU FRYHUV WKH JURXS RI *�ZRUGV WKDW JHQHUDWHV D[LV PRWLRQ
RU GZHOO GDWD EORFNV� 0DMRU WRSLFV LQFOXGH�

,QIRUPDWLRQ DERXW� 2Q SDJH�

3RVLWLRQLQJ D[HV �����

3RODU FRRUGLQDWH SURJUDPPLQJ ������

$XWRPDWLF PDFKLQH KRPH ������

'ZHOO �*��� ������

3URJUDPPDEOH PLUURU LPDJH ������

$[LV FODPS ������

)HHG WR KDUG VWRS ������

8VH WKHVH IRXU EDVLF *�FRGHV WR SURGXFH D[LV PRWLRQ�

� *�� 5DSLG 3RVLWLRQLQJ
� *�� /LQHDU LQWHUSRODWLRQ
� *�� &LUFXODU LQWHUSRODWLRQ �FORFNZLVH�
� *�� &LUFXODU LQWHUSRODWLRQ �FRXQWHUFORFNZLVH�
$IWHU WKH H[HFXWLRQ RI D SRVLWLRQLQJ FRPPDQG WKH SURJUDP SURFHHGV
WR WKH QH[W EORFN RQO\ DIWHU DQ LQ�SRVLWLRQ FKHFN IXQFWLRQ FRQILUPV
WKDW DOO FRPPDQGHG D[HV KDYH UHDFKHG WKH LQ�SRVLWLRQ EDQG� <RXU
V\VWHP LQVWDOOHU VHWV WKH LQ�SRVLWLRQ EDQG ZLGWK LQ $03� 5HIHU WR
FKDSWHU �� IRU GHWDLOV RQ WKH *�FRGHV WKDW \RX FDQ XVH WR PRGLI\ WKH
LQ�SRVLWLRQ EDQG FKHFN�

5DSLG 3RVLWLRQLQJ 0RGH �*���

7KH IRUPDW IRU WKH UDSLG SRVLWLRQLQJ PRGH LV DV IROORZV�

*��;BB <BB =BB �

:KHUH � ,V �

*�� 7KH *�� FRGH HVWDEOLVKHV WKH SRVLWLRQLQJ PRGH� ,Q SRVLWLRQLQJ PRGH� WKH FXWWLQJ
WRRO LV IHG DORQJ D VWUDLJKW OLQH DW WKH UDSLG IHHGUDWH GHWHUPLQHG LQ $03 E\ \RXU
V\VWHP LQVWDOOHU�

;<= 7KH HQG SRLQW RI WKH PRYH JHQHUDWHG E\ WKH *�� EORFN LQ WKH FXUUHQW ZRUN
FRRUGLQDWH V\VWHP�

7KH *�� FRGH HVWDEOLVKHV WKH SRVLWLRQLQJ PRGH� ,Q SRVLWLRQLQJ
PRGH� WKH FXWWLQJ WRRO LV IHG DORQJ D VWUDLJKW OLQH WR D ORFDWLRQ
GHVLJQDWHG E\ WKH SURJUDPPHG D[LV ZRUGV�

&KDSWHU 2YHUYLHZ

3RVLWLRQLQJ $[HV



����� $[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

7KH D[HV WR EH PRYHG DUH GHWHUPLQHG E\ WKH D[LV QDPHV LQ WKH *��
EORFN� 7KH HQG SRLQW RI WKH PRYH WR EH JHQHUDWHG LV GHWHUPLQHG E\
WKH YDOXHV SURJUDPPHG ZLWK WKH D[LV QDPHV�

5DSLG SRVLWLRQLQJ FDQ EH SHUIRUPHG LQ WKH DEVROXWH PRGH �*��� RU
WKH LQFUHPHQWDO PRGH �*����

7KH V\VWHP LQVWDOOHU VSHFLILHV D UDSLG IHHGUDWH LQGLYLGXDOO\ IRU HDFK
D[LV LQ $03� 7KH IHHGUDWH RI D SRVLWLRQLQJ PRYH WKDW GULYHV PRUH
WKDQ RQH D[LV LV OLPLWHG E\ WKH UDSLG UDWH VHW IRU WKH VORZHU D[LV� 7KH
VORZHU D[LV LV GULYHQ DW LWV UDSLG UDWH ZKLOH WKH IHHGUDWH IRU RWKHU D[HV
LV UHGXFHG WR PDLQWDLQ D OLQHDU PRYH� 7KLV DOVR DVVXUHV WKDW DOO D[HV
VWDUW DQG VWRS DW WKH VDPH WLPH�

*�� LV D PRGDO FRPPDQG DQG UHPDLQV LQ HIIHFW XQWLO FDQFHOOHG E\ D
*��FRGH RI WKH VDPH JURXS� )RU D OLVWLQJ RI *��FRGH JURXSV UHIHU WR
7DEOH ��(�

([DPSOH ����
3RVLWLRQLQJ �*���

$EVROXWH &RPPDQG ,QFUHPHQWDO &RPPDQG

*��*��;���<���� *��*��;���<����

0��� 0���

)LJXUH ����
5HVXOWV RI *�� 3RVLWLRQLQJ ([DPSOH

VWDUW SRLQW

HQG SRLQW

<

;
�� �� �� �� �� �� �� ��

��

��

��

��

��

��

,PSRUWDQW� $Q\ )��ZRUG GHVLJQDWHG LQ WKH SRVLWLRQLQJ PRGH LV
VWRUHG DV WKH DFWLYH IHHGUDWH LQ FRQWURO PHPRU\ EXW LV
LJQRUHG GXULQJ SRVLWLRQLQJ PRGH �*����



�����$[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

/LQHDU ,QWHUSRODWLRQ 0RGH �*���

7KH IRUPDW IRU OLQHDU LQWHUSRODWLRQ PRGH LV�

*��;BB <BB =BB )BB �

:KHUH � ,V �

*�� *�� HVWDEOLVKHV WKH OLQHDU LQWHUSRODWLRQ PRGH� ,Q OLQHDU LQWHUSRODWLRQ PRGH� WKH
FXWWLQJ WRRO LV IHG DORQJ D VWUDLJKW OLQH DW WKH FXUUHQWO\ SURJUDPPHG IHHGUDWH�

;= 7KLV LV WKH ORFDWLRQ RI WKH HQG SRLQW RI WKH OLQHDU PRYH LQ WKH FXUUHQW ZRUN
FRRUGLQDWH V\VWHP�

) 7KH )�ZRUG UHSUHVHQWV WKH IHHGUDWH IRU D[LV PRYHV WKDW WDNH SODFH LQ WKH *���
*��� DQG *�� PRGHV� 7KH )�ZRUG GRHV QRW KDYH WR EH SURJUDPPHG LQ WKH *��
EORFN KRZHYHU� LI WKH )�ZRUG LV QRW SURJUDPPHG D IHHGUDWH PXVW KDYH EHHQ PDGH
DFWLYH LQ VRPH SUHYLRXV EORFN�

*�� HVWDEOLVKHV WKH OLQHDU LQWHUSRODWLRQ PRGH� ,Q OLQHDU LQWHUSRODWLRQ
PRGH� WKH FXWWLQJ WRRO LV IHG DORQJ D VWUDLJKW OLQH DW WKH FXUUHQWO\
DFWLYH RU SURJUDPPHG IHHGUDWH�

7KH D[HV WR EH PRYHG DUH GHWHUPLQHG E\ WKH D[LV QDPHV LQ WKH *��
EORFN� 7KH HQG SRLQW RI WKH PRYH WR EH JHQHUDWHG LV GHWHUPLQHG E\
WKH YDOXHV SURJUDPPHG ZLWK WKH D[LV QDPHV�

7KH )��ZRUG UHSUHVHQWV WKH IHHGUDWH IRU D[LV PRYHV WKDW WDNH SODFH LQ
WKH *��� *�� DQG *�� PRGHV� 7KH )��ZRUG GRHV QRW KDYH WR EH
SURJUDPPHG LQ WKH *�� EORFN� KRZHYHU� LI QRW SURJUDPPHG D
IHHGUDWH PXVW KDYH EHHQ PDGH DFWLYH LQ VRPH SUHYLRXV EORFN�

/LQHDU LQWHUSRODWLRQ FDQ EH SHUIRUPHG LQ WKH DEVROXWH PRGH �*���� RU
WKH LQFUHPHQWDO PRGH �*����

([DPSOH ����
$EVROXWH 9HUVXV ,QFUHPHQWDO ,QWHUSRODWLRQ

$EVROXWH &RPPDQG ,QFUHPHQWDO &RPPDQG

*��*��;���<���)���� *��*��;����<���)����

0��� 0���



����� $[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI /LQHDU ,QWHUSRODWLRQ �*��� ([DPSOH

7RRO IROORZV WKLV
SDWK
DW D IHHGUDWH RI ���

HQG SRLQW

VWDUW SRLQW

;

<

����

��

��

2QFH WKH IHHGUDWH� )� LV SURJUDPPHG LW UHPDLQV HIIHFWLYH XQWLO
DQRWKHU IHHGUDWH LV SURJUDPPHG �) LV PRGDO�� ,W LV SRVVLEOH WR
RYHUULGH SURJUDPPHG )��ZRUGV� )RU LQIRUPDWLRQ RQ RYHUULGLQJ
IHHGUDWHV� VHH FKDSWHU ���

([DPSOH ����
0RGDO )HHGUDWHV

3URJUDP %ORFN &RPPHQW

*��*��;���<���)���� )��� LV HIIHFWLYH XQWLO

DQRWKHU IHHGUDWH LV

SURJUDPPHG

<����

;���<����

<���)��� )�� LV HIIHFWLYH

0���

7KH IHHGUDWH IRU D PXOWLD[LV PRYH LV VSHFLILHG DV WKH YHFWRULDO
IHHGUDWH� 7KH FRQWURO ZLOO DGMXVW WKH LQGLYLGXDO D[LV IHHGV WR REWDLQ
WKH SURJUDPPHG IHHGUDWH� )RU LQIRUPDWLRQ RQ IHHGUDWHV� UHIHU WR
FKDSWHU ���



�����$[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

&LUFXODU ,QWHUSRODWLRQ 0RGH �*��� *���

*�� DQG *�� HVWDEOLVK WKH FLUFXODU LQWHUSRODWLRQ PRGH� ,Q *��
PRGH� WKH FXWWLQJ WRRO PRYHV DORQJ D FORFNZLVH DUF� LQ *�� WKH WRRO
PRYHV DORQJ D FRXQWHUFORFNZLVH DUF� )LJXUH ���� VKRZV FORFNZLVH
DQG FRXQWHUFORFNZLVH RULHQWDWLRQ UHODWLYH WR WKH SRVLWLYH ;� <� DQG =
D[HV�

)LJXUH ����
&LUFXODU ,QWHUSRODWLRQ 'LUHFWLRQ

*��

*��

*��

*��

*��

*��

*�� *�� *��

< ; =

; = <

&LUFXODU LQWHUSRODWLRQ FDQ EH SHUIRUPHG LQ WKH DEVROXWH �*��� RU
LQFUHPHQWDO �*��� PRGH�

,PSRUWDQW� 6��&XUYH $FF�'HF PRGH LV QRW DYDLODEOH ZLWK FLUFXODU
LQWHUSRODWLRQ PRGH�

$ SODQH PXVW ILUVW EH HVWDEOLVKHG EHIRUH WKH FRQWURO ZLOO SHUIRUP WKH
FRUUHFW DUF�

7KH V\VWHP LQVWDOOHU VHOHFWV D GHIDXOW SODQH WKDW WKH FRQWURO DVVXPHV
ZKHQ SRZHU LV WXUQHG RQ� (�6WRS LV UHVHW� RU ZKHQ WKH FRQWURO LV
UHVHW� ,Q RUGHU WR FKDQJH SODQHV� LW LV QHFHVVDU\ WR SURJUDP HLWKHU
*��� *��� RU *��� *��� *��� DQG *�� DUH PRGDO DQG UHPDLQ LQ
HIIHFW XQWLO FDQFHOOHG E\ HDFK RWKHU� )RU GHWDLOV RQ SODQH VHOHFWLRQ�
VHH FKDSWHU ���

7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKLFK D[HV DUH DVVLJQHG WR HDFK
SODQH LQ $03� 7KLV PDQXDO DVVXPHV WKH D[HV DUH DVVLJQHG WR WKH
SODQHV DV LQGLFDWHG EHORZ�

&LUFXODU ,QWHUSRODWLRQ LQ ;< SODQH

*��^*��` ;BB <BB ^,BB -BB` )BB �
*�� 5BB

&LUFXODU ,QWHUSRODWLRQ LQ =; SODQH

*��^*��` =BB ;BB ^.BB ,BB` )BB �
*�� 5BB

&LUFXODU ,QWHUSRODWLRQ LQ <= SODQH



����� $[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

*��^*��` <BB =BB ^-BB .BB` )BB �
*�� 5BB

:KHUH � ,V �

;� <� = ,Q DEVROXWH �*��� PRGH� WKHVH DUH WKH FRRUGLQDWH YDOXHV RI WKH HQG�SRLQW� ,Q
LQFUHPHQWDO �*��� PRGH� WKHVH DUH WKH SRVLWLRQV RI WKH HQG�SRLQW LQ UHIHUHQFH WR
WKH VWDUW�SRLQW

&$87,21� ,I QR D[LV ZRUG LV VSHFLILHG IRU WKH HQG�SRLQW RI RQH RI WKH D[HV LQ
WKH FXUUHQWO\ GHILQHG SODQH� WKH FRQWURO ZLOO DVVXPH D YDOXH IRU WKDW D[LV HTXDO WR
WKH FXUUHQW WRRO ORFDWLRQ� 6SHFLI\LQJ WKH ZURQJ SODQH RU ZURQJ D[LV ZRUG IRU D
FLUFXODU PRYH FDQ LQDGYHUWHQWO\ JHQHUDWH D KHOLFDO PRYH �UHIHU WR SDJH �������

,� -� . 7KHVH GHWHUPLQH WKH SRVLWLRQ RI WKH DUF FHQWHU LQ UHIHUHQFH WR WKH VWDUW�SRLQW�
7KHVH YDOXHV DUH DOZD\V LQFUHPHQWDO UHJDUGOHVV RI WKH HVWDEOLVKHG SRVLWLRQLQJ
PRGH �DEVROXWH RU LQFUHPHQWDO�� , LV SDUDOOHO WR ; D[LV� - LV SDUDOOHO WR < D[LV� DQG
. LV SDUDOOHO WR = D[LV LQ WKLV PDQXDO� 5HIHU WR WKH V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU LQWHJUDQG ZRUGV�

5 5DWKHU WKDQ GHILQLQJ D FHQWHU ZLWK ,� -� .� WKH RSWLRQ H[LVWV WR GHILQH DQ DUF UDGLXV
XVLQJ 5� 7KH VLJQ RI WKLV HQWU\ GHWHUPLQHV WKH DUF FHQWHU�SRLQW ORFDWLRQ� ,I 5 LV
SURJUDPPHG DV D SRVLWLYH YDOXH� WKH FHQWHU�SRLQW ZLOO EH ORFDWHG VXFK WKDW DQ DUF
OHVV WKDQ RU HTXDO WR ���� LV JHQHUDWHG� ,I 5 LV SURJUDPPHG DV D QHJDWLYH
YDOXH� WKH FHQWHU�SRLQW ZLOO EH ORFDWHG VXFK WKDW DQ DUF JUHDWHU WKDQ ���� LV
JHQHUDWHG� 5HIHU WR )LJXUH ���� IRU DQ H[DPSOH�

) $QRWKHU RSWLRQ LV WR HQWHU D IHHGUDWH WDQJHQW WR WKH DUF� ,I RPLWWHG� WKH FRQWURO ZLOO
XVH WKH IHHGUDWH DFWLYH SULRU WR WKLV EORFN�

([DPSOH ����
&LUFXODU ,QWHUSRODWLRQ

$EVROXWH 0RGH ,QFUHPHQWDO 0RGH

*��� *���

*��;��<��� *��*��;����<���-���)����

*��;���<���-���)���� *��;����<����-�����

*��;���<���-����� 0���

0���

RU RU

*��� *���

*��;��<��� *��*��;����<���5���)����

*��*��;���<���5���)���� *��;����<����5���

*��;���<���5���� 0���

0���



�����$[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI &LUFXODU ,QWHUSRODWLRQ ([DPSOH

7RRO WDNHV WKLV SDWK DW
D IHHGUDWH RI ����

5 ���

;

<

5 ���

)LQDO
HQG
SRLQW

*�� �; < SODQH�

�� �� ��

��

��

��

6WDUW SRLQW

:KHQ SURJUDPPLQJ DQ DUF XVLQJ WKH UDGLXV �5� YDOXH� WZR DUFV DUH
SRVVLEOH �)LJXUH ������ 3URJUDP WKH 5 ZRUG ZLWK D SRVLWLYH RU
QHJDWLYH YDOXH WR GLVWLQJXLVK EHWZHHQ WKHVH DUFV�

([DPSOH ����
$UF 3URJUDPPHG 8VLQJ � RU � 5DGLXV

$UF �

FHQWHU DQJOH OHVV

WKDQ ��� GHJUHHV

$UF �

FHQWHU DQJOH JUHDWHU

WKDQ ��� GHJUHHV

*��;��<��� *��;��<���

*��*��;���<���5���)���� *��*��;���<���5����)����

0��� 0���



����� $[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI $UF 3URJUDPPHG 8VLQJ 5DGLXV ([DPSOH

;

<
$UF �

HQG SRLQW

VWDUW
SRLQW

��

�� $UF � 5��

�

5����

,I WKH HQG SRLQW RI WKH DUF LV QRW VSHFLILHG� RU LI WKH HQG SRLQW LV WKH
VDPH DV WKH VWDUW SRLQW� GR QRW XVH 5� 2QO\ -� ,� DQG . FDQ VSHFLI\ WKH
FHQWHU SRLQW LQ WKHVH FDVHV�

,PSRUWDQW� $Q\ D[LV LQ WKH FXUUHQW SODQH WKDW LV QRW VSHFLILHG ZKHQ
SURJUDPPLQJ D FLUFOH GHIDXOWV WR WKH FXUUHQW D[LV
SRVLWLRQ YDOXHV� 7KLV UHVXOWV LQ WKH HQG SRLQW RI DQ DUF
KDYLQJ WKH VDPH FRRUGLQDWH YDOXH DV WKH VWDUW SRLQW RI
WKH DUF IRU WKDW D[LV�

� ,I ,� -� DQG�RU . LV XVHG WR SURJUDP WKH DUF FHQWHU WKH FRQWURO ZLOO
FXW D IXOO FLUFOH�

� ,I 5 LV XVHG WR SURJUDP WKH UDGLXV RI WKH DUF WKH FRQWURO ZLOO QRW
PRYH WKH D[LV� 7KLV LV EHFDXVH WKH FRQWURO GHILQHV DQ DUF ZLWK D �
GHJUHH FHQWHU DQJOH�

([DPSOH ����
$UF (QG 3RLQWV 6DPH $V 6WDUW 3RLQWV

$UF � � )XOO &LUFOH $UF � � 1R 0RWLRQ

*��;��<��� *��;��<���

*��;��<���,��-���)���� *��;��<���5�����)����

0��� 0���
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3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
$UF ZLWK (QG 3RLQW (TXDO 7R 6WDUW 3RLQW

)XOO FLUFOH

$UF �
� GHJUHH FHQWHU DQJOH DUF

�QR D[LV PRWLRQ�

$UF �

� �� � ��

��

��

��

��

<

; ;

<

HQG
VWDUW

&HQWHU GHILQHG
E\ , DQG -

VWDUW
HQG

&RQWURO FDQQRW GHWHU�
PLQH
FHQWHUSRLQW EHFDXVH 5
ZDV XVHG�

,I SURJUDPPLQJ D UDGLXV FRPPDQG� 5� LQ WKH VDPH EORFN DV ,� -�
DQG�RU .� WKH FRQWURO JLYHV WKH 5 SULRULW\� 7KH ,� -� DQG�RU . ZRUGV
DUH WKHQ LJQRUHG�

:KHQ SURJUDPPLQJ ,� -� DQG�RU . ZRUGV IRU WKH DUF FHQWHU� WKH ZRUGV
WKDW KDYH D ]HUR YDOXH FDQ EH RPLWWHG�

,PSRUWDQW� 7KH V\VWHP LQVWDOOHU FDQ VSHFLI\ WKH PD[LPXP DOORZHG
GLIIHUHQFH EHWZHHQ WKH VWDUWLQJ UDGLXV RI WKH DUF DQG WKH
HQGLQJ UDGLXV RI WKH DUF� ,I WKH GLIIHUHQFH H[FHHGV WKH
DOORZHG YDOXH VHW LQ $03� DQ HUURU PHVVDJH RFFXUV�

+HOLFDO ,QWHUSRODWLRQ 0RGH �*��� *���

*�� RU *�� PD\ DOVR EH XVHG WR SHUIRUP KHOLFDO LQWHUSRODWLRQ�
)LJXUH ���� VKRZV KRZ D SDUW PD\ EH FXW ZLWK KHOLFDO LQWHUSRODWLRQ�



������ $[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
+HOLFDO ,QWHUSRODWLRQ �*��� *���

�(QG FDP�

8VH *�� RU *�� WR DGG D WKLUG D[LV WR WKH FLUFXODU LQWHUSRODWLRQ
FRPPDQG EORFN� 7KH GLUHFWLRQ RI WKH KHOLFDO LQWHUSRODWLRQ WKDW
UHVXOWV GHSHQGV RQ ZKHWKHU D *�� RU *�� ZDV XVHG� 5HIHU WR
)LJXUH �����

)LJXUH ����
+HOLFDO ,QWHUSRODWLRQ 'LUHFWLRQ

<

*�� *�� *��

*��

*��

*��

*��

*��

*��

; =

; = <

+HOLFDO ,QWHUSRODWLRQ LQ WKH ;< 3ODQH ZLWK WKH = D[LV QRUPDO�

*��^*��` ;BB <BB =BB ^,BB -BB` )BB �
*�� 5BB

+HOLFDO ,QWHUSRODWLRQ LQ WKH ;= 3ODQH ZLWK WKH < D[LV QRUPDO�

*��^*��` ;BB =BB <BB ^,BB .BB` )BB �

*�� 5BB

+HOLFDO ,QWHUSRODWLRQ LQ WKH <= 3ODQH ZLWK WKH ; D[LV QRUPDO�

*��^*��` <BB =BB ;BB ^-BB .BB` )BB �
*�� 5BB
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3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

;� <� = ,Q DEVROXWH �*��� PRGH WKHVH DUH WKH FRRUGLQDWH YDOXHV RI WKH HQG SRLQW� ,Q LQFUHPHQWDO �*��� PRGH WKHVH DUH WKH SRVLWLRQV RI
WKH HQG SRLQW LQ UHIHUHQFH WR WKH VWDUW SRLQW

7KH D[LV ZKLFK LV QRUPDO WR WKH FLUFXODU LQWHUSRODWLRQ SODQH SURGXFHV WKH ´OHDGµ RI WKH KHOL[� $JDLQ� DOO D[HV VWDUW DQG VWRS DW WKH
VDPH WLPH WR SURGXFH KHOL[ PRWLRQ�

,� -� . 7KHVH GHWHUPLQH WKH SRVLWLRQ RI WKH KHOL[ FHQWHU LQ UHIHUHQFH WR WKH VWDUW SRLQW� 7KHVH YDOXHV DUH DOZD\V LQFUHPHQWDO� UHJDUGOHVV
RI WKH HVWDEOLVKHG SRVLWLRQLQJ PRGH �DEVROXWH RU LQFUHPHQWDO�

5 5DWKHU WKDQ GHILQLQJ D FHQWHU ZLWK ,� -� .� WKH RSWLRQ H[LVWV WR GHILQH DQ DUF UDGLXV XVLQJ 5� 7KH VLJQ RI WKLV HQWU\ GHWHUPLQHV WKH
DUF FHQWHUSRLQW ORFDWLRQ� ,I 5 LV SURJUDPPHG DV D SRVLWLYH YDOXH� WKH FHQWHUSRLQW ZLOO EH ORFDWHG VXFK WKDW DQ DUF OHVV WKDQ ���R
LV JHQHUDWHG� ,I 5 LV SURJUDPPHG DV D QHJDWLYH YDOXH� WKH FHQWHUSRLQW ZLOO EH ORFDWHG VXFK WKDW DQ DUF JUHDWHU WKDQ ���� LV
JHQHUDWHG� 5HIHU WR )LJXUH ���� IRU DQ H[DPSOH�

) $QRWKHU RSWLRQ LV WR HQWHU D IHHGUDWH WDQJHQW WR WKH WRRO SDWK� ,I RPLWWHG WKH FRQWURO ZLOO XVH WKH IHHGUDWH DFWLYH SULRU WR WKLV EORFN�

,Q KHOLFDO LQWHUSRODWLRQ� WKH IHHGUDWH LV WKH VDPH DV LQ FLUFXODU
LQWHUSRODWLRQ� WKDW LV� WKH IHHGUDWH LV WDQJHQW WR WKH WRRO SDWK�

,PSRUWDQW� &XWWHU GLDPHWHU FRPSHQVDWLRQ LV HIIHFWLYH RQO\ IRU WKH
DUF SRUWLRQ RI KHOLFDO LQWHUSRODWLRQ� 7RRO OHQJWK RIIVHWV
PD\ EH DFWLYH GXULQJ D KHOLFDO PRYH� KRZHYHU� FKDQJHV
WR WKH WRRO OHQJWK RIIVHW DUH DOORZHG RQO\ LI LW GRHV QRW
DIIHFW HLWKHU RI WKH WZR FLUFXODU D[HV LQ WKH PRYH�

3RVLWLRQLQJ 5RWDU\ $[HV

$ URWDU\ D[LV LV D QRQ�OLQHDU D[LV WKDW W\SLFDOO\ URWDWHV DERXW D IL[HG
SRLQW� $ URWDU\ D[LV LV QRW WKH VDPH DV D VSLQGOH ZKLFK XVHV DQ 0��
WR RULHQW WR D VSHFLILF DQJOH� $ URWDU\ D[LV LV D IXOO\ SRVLWLRQDEOH D[LV
WKDW LV FDSDEOH RI LQWHUSRODWHG PRWLRQ ZKHQ SURJUDPPHG LQ D EORFN
ZLWK RWKHU D[HV�

7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKLFK D[HV DUH URWDU\ D[HV LQ $03�
DQG GHWHUPLQHV WKH DGGUHVV WKDW LV XVHG WR FRPPDQG WKRVH D[HV� 7KLV
PDQXDO DVVXPHV WKDW WKH &��ZRUG LV XVHG WR SURJUDP D URWDU\ D[LV�
5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU WKH URWDU\ D[LV
ZRUGV XVHG LQ D VSHFLILF V\VWHP�

$ URWDU\ D[LV LV SURJUDPPHG LQ XQLWV RI GHJUHHV� 7KLV PDQXDO
DVVXPHV WKDW WKH V\VWHP LQVWDOOHU KDV FRQILJXUHG WKH URWDU\ D[LV WR
´UROORYHUµ DW ������ GHJUHHV� 5ROORYHU PHDQV WKDW DIWHU WKH URWDU\
D[LV H[FHHGV ������ GHJUHHV RI URWDWLRQ� LWV SRVLWLRQ GLVSOD\V UROORYHU
WR � GHJUHHV DQG VWDUWV LQFUHDVLQJ� ,I WKH D[LV URWDWHV WR D SRVLWLRQ
OHVV WKDQ � GHJUHHV LWV SRVLWLRQ GLVSOD\V UROORYHU WR ������ GHJUHHV
DQG VWDUWV GHFUHDVLQJ�

7\SLFDOO\ D URWDU\ D[LV LV SURJUDPPHG LQ D EORFN E\ LWVHOI RU ZLWK
OLQHDU PRYHV �UDSLG *�� RU FXWWLQJ *�� PRYHV�� ,I QHFHVVDU\ LW LV
SRVVLEOH� KRZHYHU� WR SURJUDP D URWDU\ D[LV LQ D EORFN WKDW FRQWDLQV
FLUFXODU PRYHV �*�� RU *����



������ $[LV 0RWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

3URJUDPPLQJ LQ $EVROXWH RU ,QFUHPHQWDO

5RWDU\ D[HV PD\ EH SURJUDPPHG LQ DEVROXWH RU LQFUHPHQWDO PRGH�

,Q DEVROXWH PRGH �*���� WKH URWDU\ D[LV LV SURJUDPPHG WR DQJXODU
SRVLWLRQV� 7KHVH SRVLWLRQV DUH SURJUDPPHG EHWZHHQ � DQG ������
GHJUHHV� 7KH VLJQ JLYHQ WR WKLV DQJXODU SRVLWLRQ GHWHUPLQHV WKH
GLUHFWLRQ WKDW WKH URWDU\ D[LV WUDYHOV WR UHDFK WKH SURJUDPPHG DQJOH�
)RU H[DPSOH� SURJUDPPLQJ�

*��&���

LQ D SDUW SURJUDP FDXVHV WKH URWDU\ D[LV &� WR URWDWH WR DQ DQJOH RI
�� GHJUHHV �UHIHUHQFHG IURP D SRVLWLRQ � GHWHUPLQHG E\ \RXU V\VWHP
LQVWDOOHU� DQG URWDWH WKH D[LV LQ WKH SRVLWLYH GLUHFWLRQ WR UHDFK WKLV
SRVLWLRQ� 3URJUDPPLQJ�

*��&����

LQ D SDUW SURJUDP FDXVHV WKH URWDU\ D[LV &� WR URWDWH WR DQ DQJOH RI
�� GHJUHHV DQG URWDWH WKH D[LV LQ WKH QHJDWLYH GLUHFWLRQ WR UHDFK WKLV
SRVLWLRQ�

,Q LQFUHPHQWDO PRGH �*���� WKH URWDU\ D[LV LV SURJUDPPHG WR PRYH
LQ DQ DQJXODU GLVWDQFH �QRW WR D VSHFLILHG DQJOH DV LQ DEVROXWH�� 7KH
PD[LPXP LQFUHPHQWDO GHSDUWXUH GHSHQGV RQ WKH SURJUDPPLQJ
IRUPDW VHOHFWHG LQ $03 E\ \RXU V\VWHP LQVWDOOHU� 7KH VLJQ RI WKH
DQJOH GHWHUPLQHV ZKDW GLUHFWLRQ WKH URWDU\ D[LV URWDWHV� )RU H[DPSOH�
LI WKH FXUUHQW & D[LV SRVLWLRQ LV �� GHJUHHV DQG WKLV EORFN LV
SURJUDPPHG�

*��&���

WKH & D[LV ZRXOG URWDWH �� GHJUHHV LQ WKH SRVLWLYH GLUHFWLRQ� 7KH QHZ
& D[LV SRVLWLRQ ZRXOG EH �� GHJUHHV�

,I WKH FXUUHQW & D[LV SRVLWLRQ LV �� GHJUHHV DQG WKLV EORFN LV
SURJUDPPHG�

*��&����

WKH & D[LV ZRXOG URWDWH �� GHJUHHV LQ WKH QHJDWLYH GLUHFWLRQ� 7KH
QHZ & D[LV SRVLWLRQ ZRXOG EH ��� GHJUHHV�

,Q WKLV PRGH� \RX�

LQFUHPHQWDO �*��� SURJUDP D YDOXH JUHDWHU WKDQ WKH UROORYHU DPRXQW UHVXOWV LQ WKH URWDU\
D[LV PDNLQJ RQH RU PRUH FRPSOHWH UHYROXWLRQV�

DEVROXWH �*��� FDQQRW SURJUDP D URWDU\ D[LV PRYH JUHDWHU WKDQ WKH UROORYHU DPRXQW�

FLUFXODU LQWHUSRODWLRQ FDQQRW SURJUDP D URWDU\ D[LV PRYH XQOHVV WKHVH FRQGLWLRQV DUH PHW��

�*�� RU *���
� WKH URWDU\ D[LV FDQQRW EH LQ WKH DFWLYH SODQH
� WKH URWDU\ D[LV PXVW EH SURJUDPPHG LQ WKH VDPH EORFN DV D YDOLG

FLUFXODU PRYH PDGH ZLWK WKH D[HV LQ WKH DFWLYH SODQH
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,PSRUWDQW� <RX FDQ SURJUDP WKH ODUJHVW PRYH ZLWK D URWDU\ D[LV LV
HTXDO WR WKH UROORYHU DPRXQW� $Q\ DWWHPSW WR SURJUDP D
PRYH WKDW JHQHUDWHV PRUH PRWLRQ WKDQ WKH UROORYHU
DPRXQW LV WUXQFDWHG DQG PRYHG WR WKH SRVLWLRQ WKDW KDV
WKH VDPH QXPHULFDO HQGSRLQW DV WKH SURJUDPPHG
SRVLWLRQ� )RU H[DPSOH LI WKLV LQFUHPHQWDO PRYH LV
SURJUDPPHG IURP D SRVLWLRQ RI �� GHJUHH�

*��&����

WKH DFWXDO HQGSRLQW RI WKH DERYH PRYH LV VWLOO �� GHJUHH� KRZHYHU� WKH
URWDU\ D[LV GLG QRW JHW WKHUH E\ UHYROYLQJ RQH UHYROXWLRQ� ,QVWHDG� LW
SRVLWLRQHG LWVHOI GLUHFWO\ WR �� GHJUHHV ZLWKRXW SDVVLQJ �� RQFH DV
H[SHFWHG�

'HWHUPLQLQJ 5RWDU\ $[LV )HHGUDWHV

7KH IHHGUDWH IRU D URWDU\ D[LV LV GHWHUPLQHG LQ PXFK WKH VDPH ZD\ DV
OLQHDU D[HV�

:KHQ WKH FRQWURO LV LQ UDSLG PRGH �*���� WKH IHHGUDWH IRU WKH URWDU\
D[LV LV WKH UDSLG IHHGUDWH IRU WKDW D[LV DV VHW LQ $03� 5HPHPEHU WKDW
LI RWKHU D[HV DUH PRYLQJ LQ WKH VDPH EORFN� WKH IHHGUDWH IRU WKH EORFN
LV OLPLWHG E\ WKH D[LV WKDW WDNHV WKH ORQJHVW WLPH WR FRPSOHWH LWV
SURJUDPPHG PRYH DW LWV UDSLG VSHHG� �UHIHU WR FKDSWHU �� IRU GHWDLOV��

:KHQ WKH FRQWURO LV LQ RQH RI WKH FXWWLQJ PRGHV �*��� *��� RU *����
WKH FRQWURO XVHV WKH SURJUDPPHG IHHGUDWH WR FDOFXODWH WKH DQJXODU
YHORFLW\ RI WKH URWDU\ D[LV� 7KLV IHHGUDWH LV VWLOO OLPLWHG WR WKH
PD[LPXP FXWWLQJ IHHGUDWH �IHHGUDWH FODPS� DV GHWHUPLQHG LQ $03�

:KHQ \RX SURJUDP LQ WKLV PRGH� 7KH URWDU\ IHHGUDWH XQLWV DUH LQ�

*�� IHHG SHU PLQXWH GHJUHHV SHU PLQXWH�

*�� IHHG SHU UHYROXWLRQ GHJUHHV SHU UHYROXWLRQ RI WKH VSLQGOH�

,Q DQ\ HYHQW� LI D URWDU\ D[LV LV SURJUDPPHG LQ D EORFN ZLWK RWKHU
D[LV PRYHV LQ HLWKHU UDSLG �*��� RU FXWWLQJ �*��� *��� RU *���
PRGHV� DOO D[HV UHDFK WKHLU GHVWLQDWLRQV DW WKH VDPH LQVWDQW�
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�
$77(17,21� :KHQ SURJUDPPLQJ D URWDU\ D[LV
UHPHPEHU WKDW WKH SURJUDPPHG IHHGUDWH LV LQ XQLWV RI
DQJXODU YHORFLW\� 7KLV PHDQV WKDW WKH DFWXDO FXWWLQJ
IHHGUDWH GHSHQGV RQ WKH WRROV GLVWDQFH IURP WKH FHQWHU
RI URWDWLRQ RI WKH URWDU\ D[LV�

&\OLQGULFDO ,QWHUSRODWLRQ

7KH F\OLQGULFDO LQWHUSRODWLRQ IHDWXUH FRRUGLQDWHV WKH PRWLRQ RI D
URWDU\ D[LV ZLWK WKH OLQHDU PDFKLQH D[HV WR PDFKLQH FRQWRXUV RQ WKH
VLGH RI D F\OLQGULFDO ZRUNSLHFH DV VKRZQ LQ )LJXUH ����� &\OLQGULFDO
LQWHUSRODWLRQ PRGH LV WXUQHG RQ XVLQJ D *���� EORFN DQG WXUQHG RII
ZLWK D *�� EORFN�

$ PLOO FRQWURO ZLWK D PLQLPXP RI WZR OLQHDU DQG RQH URWDU\ D[HV LV
UHTXLUHG IRU F\OLQGULFDO LQWHUSRODWLRQ� 7\SLFDOO\ WKHUH ZLOO EH WKUHH
OLQHDU DQG RQH URWDU\ D[LV�

&\OLQGULFDO LQWHUSRODWLRQ UHTXLUHV WKDW D[HV EH GHILQHG LQ $03 DV D
F\OLQGULFDO LQWHUSRODWLRQ URWDU\ D[LV� D OLQHDU D[LV� D SDUN D[LV� DQG D
IHHG D[LV� 7KH FRRUGLQDWHV RI WKH SDUN DQG IHHG D[HV WKDW GHILQH WKH
URWDU\ D[LV FHQWHU�OLQH PXVW DOVR EH VSHFLILHG� 5HIHU WR WKH
LQIRUPDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�

,PSRUWDQW� &\OLQGULFDO LQWHUSRODWLRQ UHTXLUHV WKDW WKH F\OLQGULFDO
LQWHUSRODWLRQ URWDU\ D[LV UROORYHU YDOXH EH ��� GHJUHHV�

7KLV GLVFXVVLRQ DVVXPHV WKH IROORZLQJ $03 D[LV QDPH DVVLJQPHQWV�
5HIHU WR WKH OLWHUDWXUH SURYLGHG E\ \RXU V\VWHP LQVWDOOHU IRU WKH D[LV
QDPHV XVHG E\ \RXU PDFKLQH�

� )HHG D[LV LV =
� 3DUN D[LV LV <

� /LQHDU D[LV LV ;
� 5RWDU\ D[LV LV $
)LJXUH ���� VKRZV D W\SLFDO PLOO FRQILJXUDWLRQ IRU F\OLQGULFDO
LQWHUSRODWLRQ�
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)LJXUH ����
7\SLFDO 0LOO &RQILJXUDWLRQ IRU &\OLQGULFDO ,QWHUSRODWLRQ

0LOOLQJ 7RRO

:RUNSLHFH

=
&\OLQGULFDO ,QWHUSRODWLRQ
)HHG $[LV

; &\OLQGULFDO ,QWHUSRODWLRQ
/LQHDU $[LV

<
&\OLQGULFDO ,QWHUSRODWLRQ
3DUN $[LV

&RQWRXU PLOOHG LQWR F\OLQGULFDO
ZRUNSLHFH VXUIDFH

$ &\OLQGULFDO ,QWHUSRODWLRQ
5RWDU\ $[LV

,PSRUWDQW� 7KH FHQWHU RI WKH URWDU\ D[LV PXVW FRLQFLGH ZLWK WKH
FHQWHU�OLQH RI WKH ZRUNSLHFH RQ ZKLFK FRQWRXUV DUH
PDFKLQHG GXULQJ F\OLQGULFDO LQWHUSRODWLRQ�

&\OLQGULFDO ,QWHUSRODWLRQ %ORFN )RUPDW

7KH EORFN XVHG WR DFWLYDWH F\OLQGULFDO LQWHUSRODWLRQ KDV WKH IROORZLQJ
IRUPDW�

*���� 5BB ;BB =BB $BB )BB

:KHUH � ,V �

5 7KH UDGLXV DW ZKLFK WKH IHHG D[LV �W\SLFDOO\ WKH = D[LV� ZLOO EH SRVLWLRQHG DW WKH
VWDUW RI F\OLQGULFDO LQWHUSRODWLRQ� &DQ EH XVHG WR DOWHU WKH IHHG D[LV GHSWK LI
SURJUDPPHG LQ D *���� EORFN GXULQJ F\OLQGULFDO LQWHUSRODWLRQ�

; 7KH FRRUGLQDWH �LI LQ *�� DEVROXWH PRGH� RU WKH OLQHDU GLVWDQFH �LI LQ *��
LQFUHPHQWDO PRGH� WR ZKLFK WKH ; D[LV LV WR PRYH�

= 7KH FRRUGLQDWH �LI LQ *�� DEVROXWH PRGH� RU WKH OLQHDU GLVWDQFH �LI LQ *��
LQFUHPHQWDO PRGH� WR ZKLFK WKH = D[LV �IHHG D[LV� LV WR PRYH�

$ 7KH DQJXODU FRRUGLQDWH �LI LQ *�� DEVROXWH PRGH� RU WKH DQJXODU GLVWDQFH �LI LQ
*�� LQFUHPHQWDO PRGH� WR ZKLFK WKH $ URWDU\ D[LV LV WR PRYH�

) 7KH IHHGUDWH WR EH XVHG E\ WKH ; DQG = D[HV ZKHQ FRPPDQGHG WR PRYH ZKLOH
*���� LV DFWLYH� ,W DOVR FRQWUROV WKH $ URWDU\ D[LV VSHHG DV� 5HIHU WR FKDSWHU ���

7KHVH SDUDPHWHUV DQG WKHLU DSSOLFDWLRQ DUH GHVFULEHG LQ GHWDLO LQ WKH
SDUDJUDSKV WKDW IROORZ�
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,PSRUWDQW� 5 PXVW EH SURJUDPPHG LQ WKH LQLWLDO *���� EORFN� ,I 5
LV QRW SURJUDPPHG LQ WKH LQLWLDO *���� EORFN� WKH HUURU
PHVVDJH ´&</,1'(5 5$',86 ,6 =(52µ ZLOO DSSHDU�
$W SRZHU WXUQ�RQ� SURJUDP�HQG �0��� 0��� RU 0��� RU
FRQWURO UHVHW WKH F\OLQGULFDO LQWHUSRODWLRQ IHDWXUH LV
WXUQHG RII DQG WKH 5 YDOXH LV VHW WR ]HUR� ,W PXVW WKHQ EH
UH�HQWHUHG LQ WKH QH[W *���� EORFN�

7KH UDGLXV VSHFLILHG E\ WKH 5 SDUDPHWHU LV PRGDO DQG GRHV QRW QHHG
WR EH LQFOXGHG LQ VXEVHTXHQW F\OLQGULFDO LQWHUSRODWLRQ EORFNV�
3URJUDPPLQJ D *���� EORFN ZLWK D GLIIHUHQW 5 YDOXH ZLOO PRGLI\ WKH
IHHG GHSWK WR WKH QHZ UDGLXV� )HHG GHSWKV FDQQRW EH FKDQJHG XVLQJ
WKH = SDUDPHWHU ZKHQ *���� LV DFWLYH� 3URJUDPPLQJ D = ZLOO
JHQHUDWH WKH HUURU PHVVDJH ´)((' $;,6 027,21 127
$//2:('µ�

)LJXUH ���� LOOXVWUDWHV WKH WRRO SRVLWLRQ LI WKH $03 SDUDPHWHU )HHG
$[LV 3DUN /RFDWLRQ LV VHOHFWHG DV ´1HDUHVW WR 0DFKLQH =HURµ� ,I
´)DUWKHVW IURP 0DFKLQH =HURµ ZHUH VHOHFWHG� WKHQ WKH WRRO ZRXOG EH
SRVLWLRQHG IRU FXWWLQJ LQWR WKH SDUW IURP WKH SRVLWLYH VLGH RI WKH =
D[LV� 5HIHU WR WKH LQIRUPDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�

$Q $ RU ; D[LV SRVLWLRQ PD\ EH SURJUDPPHG ZLWK WKH 5 SDUDPHWHU
LQ WKH LQLWLDO *���� EORFN� +RZHYHU� RQFH *���� PRGH LV
HVWDEOLVKHG� RQO\ WKH ; SDUDPHWHU FDQ EH SURJUDPPHG LQ WKH VDPH
EORFN DV WKH 5 SDUDPHWHU� :KHQ LW LV� WKH ; D[LV PRWLRQ ZLOO EH
H[HFXWHG ILUVW IROORZHG E\ IHHG D[LV PRWLRQ WR UDGLXV 5�

,I DQ $ D[LV SRVLWLRQ LV SURJUDPPHG� WKH $ D[LV ZLOO EH URWDWHG WR WKH
VSHFLILHG DQJOH� ,I WKH $ DQG ; D[HV DUH SURJUDPPHG WRJHWKHU LQ WKH
VDPH EORFN� WKHQ D YHFWRU PRWLRQ ZLOO UHVXOW� DURXQG WKH
FLUFXPIHUHQFH RI WKH SDUW�

,I *�� RU *�� FLUFXODU LQWHUSRODWLRQ LV PDGH DFWLYH ZKLOH LQ *����
F\OLQGULFDO LQWHUSRODWLRQ PRGH� D FLUFXODU FXW FDQ EH PDGH DURXQG WKH
FLUFXPIHUHQFH RI WKH SDUW �VXFK DV WKH FRQWRXU FXW LQ )LJXUH ������
7KLV LV DFFRPSOLVKHG E\ SURJUDPPLQJ WKH $ DQG ; D[LV HQGSRLQWV
DORQJ ZLWK WKH GHVLUHG FLUFOH UDGLXV 5 DV GHVFULEHG RQ SDJH ������
1RWH WKDW WKH 5 SDUDPHWHU QRZ GHILQHV WKH UDGLXV RI WKH FLUFXODU SDWK
WR EH FXW� QRW WKH IHHG D[LV SRVLWLRQ�

,PSRUWDQW� :KHQ SURJUDPPLQJ FLUFXODU LQWHUSRODWLRQ LQ *����
PRGH� RQO\ UDGLXV SURJUDPPLQJ �XVLQJ 5� PD\ EH XVHG�
,QWHJUDQG SURJUDPPLQJ �XVLQJ ,� -� .� LV QRW DOORZHG
DQG ZLOO JHQHUDWH WKH HUURU PHVVDJH ´&,5&/(
352*5$00,1* (5525µ� 5HIHU WR SDJH ������
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,PSRUWDQW� $ D[LV PRWLRQ LV SURJUDPPHG DV DQ DQJXODU YDOXH�
:KHQ SURJUDPPLQJ FLUFXODU LQWHUSRODWLRQ LQ *����
PRGH� WKLV DQJXODU YDOXH KDV WR EH GHULYHG IURP DQ $
D[LV DUF OHQJWK �EDVHG RQ WKH FXWWLQJ UDGLXV�� 5HIHU WR
([DPSOH �����

7R SHUIRUP *���*�� FLUFXODU LQWHUSRODWLRQ ZKLOH LQ *���� PRGH� WKH
OLQHDU D[LV �;� DQG WKH URWDU\ D[LV �$� PXVW PRYH WR WKH HQGSRLQW RI
WKH DUF RI UDGLXV 5 PDGH RQ WKH VLGH RI WKH F\OLQGHU�

,Q LQFUHPHQWDO PRGH �*��� WKH $ D[LV DUF OHQJWK DORQJ ZLWK WKH
SURJUDPPHG ; PRYH OHQJWK� PXVW SRVLWLRQ WKH $ DQG ; D[HV DW D
OHJDO HQGSRLQW IRU WKH DUF UDGLXV GHILQHG E\ WKH 5 YDOXH LQ WKH
*���*�� EORFN�

,Q DEVROXWH PRGH �*��� WKH FRRUGLQDWH GHILQHG E\ WKH $ D[LV DUF
DORQJ ZLWK WKH FRRUGLQDWH SURJUDPPHG IRU WKH ; D[LV� PXVW SRVLWLRQ
WKH $ DQG ; D[HV DW D OHJDO HQGSRLQW IRU WKH DUF UDGLXV GHILQHG E\ WKH
5 YDOXH LQ WKH *���*�� EORFN�

:KHQ F\OLQGULFDO LQWHUSRODWLRQ LV DFWLYDWHG� WKH FLUFOH SODQH LV VHW WR
;$� 7KH $ DQG ; D[HV EHFRPH WKH WZR D[HV RI WKH FLUFOH SODQH DQG
UHPDLQ VR� DV ORQJ DV WKH *���� PRGH LV DFWLYH� ,I WKH DFWLYH SODQH LV
FKDQJHG� WKH FKDQJH ZLOO QRW EHFRPH HIIHFWLYH XQWLO WKH *���� PRGH
LV FDQFHOOHG� DQG ZLOO EH VXSHUFHGHG LI WKH *���� SODQH LV UHDFWLYDWHG�

&DQFHOLQJ &\OLQGULFDO ,QWHUSRODWLRQ

&DQFHO F\OLQGULFDO LQWHUSRODWLRQ E\ SURJUDPPLQJ D *��� 7KH *��
SURJUDP EORFN FDQ QRW FRQWDLQ D[LV ZRUGV� 1RWH WKDW WKH *��
SURJUDP EORFN FDQ FDQFHO RWKHU PRGDO JURXS �� IXQFWLRQV VXFK DV
SRODU SURJUDPPLQJ �UHIHU WR DSSHQGL[ & IRU D FRPSOHWH OLVWLQJ RI
PRGDO JURXS �� *��FRGHV��

&\OLQGULFDO ,QWHUSRODWLRQ 2SHUDWLRQ

:KHQ F\OLQGULFDO LQWHUSRODWLRQ LV DFWLYDWHG� WKH FRQWURO ZLOO SRVLWLRQ
WKH WRRO RQ WKH F\OLQGULFDO ZRUN VXUIDFH ZLWK WZR GLVWLQFW PRYHV� ,Q
WKH ILUVW PRYH� DOO SURJUDPPHG D[LV PRYHV LQ WKH LQLWLDO *���� EORFN
�LQFOXGLQJ WKH $ D[LV� ZLOO EH H[HFXWHG� $W WKH VDPH WLPH� WKH SDUN
D[LV �<� LV SRVLWLRQHG WR WKH SDUN D[LV FRRUGLQDWH DV VSHFLILHG LQ
$03 �UHIHU WR WKH GRFXPHQWDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU��

2QFH WKH WRRO LV SRVLWLRQHG DW WKH $03 VSHFLILHG SDUN FRRUGLQDWH� WKH
FRQWURO ORFNV RU ´SDUNVµ WKH SDUN D[LV DW LW·V FXUUHQW SRVLWLRQ� 7KLV
SUHYHQWV DGGLWLRQDO FRPPDQGV IURP PRYLQJ WKH WRRO RII WKH URWDU\
D[LV FHQWHU�OLQH� 7KLV ILUVW PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH IRU
WKH D[HV�

,Q WKH VHFRQG PRYH� WKH IHHG D[LV �=� PRYHV DW WKH DFWLYH FXWWLQJ
IHHGUDWH WR WKH UDGLXV VSHFLILHG E\ 5�
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7KH EORFNV IROORZLQJ WKH *���� EORFN GHWHUPLQH WKH FRQWRXU WR EH
PDFKLQHG RQ WKH VLGH RI WKH F\OLQGULFDO ZRUNSLHFH� 7KH PRYHV RI WKH
URWDU\ D[LV �$� DQG WKH PDFKLQH D[HV DUH LQWHUSRODWHG WR SURGXFH WKH
SURJUDPPHG FRQWRXUV�

7KH IROORZLQJ H[DPSOH PDNHV D VHULHV RI FLUFXPIHUHQWLDO DQG
FLUFXODU FXWV LQWR WKH VLGH RI D F\OLQGULFDO ZRUNSLHFH� 7KH $ D[LV
DQJOH LQ WKH *�� EORFN RI WKLV SURJUDP ZDV GHULYHG IURP WKH
HTXDWLRQ WKDW IROORZV WKLV H[DPSOH� )LJXUH ����� LOOXVWUDWHV WKH
UHVXOWV�

([DPSOH ����
&\OLQGULFDO ,QWHUSRODWLRQ ([DPSOH

3URJUDP %ORFN &RPPHQW

1�� *�� ;� <� =� )����

1�� *���� ;��� 5���� VHW F\OLQGULFDO FXWWLQJ UDGLXV DW ���

1�� *�� $��� PDNH FLUFXPIHUHQWLDO FXW RI �� GHJUHHV

1�� *�� ;�� $������ 5��� PDNH DUF FXW RI UDGLXV ��

1�� *�� ;��� PDNH OLQHDU FXW RI ��

1�� *���� 5��� FKDQJH F\OLQGULFDO FXWWLQJ UDGLXV WR ��

1�� *�� $���� PDNH FLUFXPIHUHQWLDO FXW RI ��� GHJUHHV

1�� *�� ;��� $���� PDNH OLQHDU DQG FLUFXPIHUHQWLDO FXW

1�� *�� $� ILQLVK ZLWK FLUFXPIHUHQWLDO FXW

1�� *��� FDQFHO F\OLQGULFDO LQWHUSRODWLRQ

1�� 0���

7KH DQJOH IRU WKH $ PRYH LQ WKH *�� EORFN DERYH ZDV GHWHUPLQHG
XVLQJ WKH IROORZLQJ HTXDWLRQ� ZLWK /  �� DQG 5  ����

��� � / �

q  �������������
� p � 5 �

:KHUH � ,V �

q 7KH DQJOH WR EH SURJUDPPHG IRU WKH $ D[LV�

/ 7KH OHQJWK RI WKH DUF DORQJ WKH FLUFXPIHUHQFH RI WKH F\OLQGHU� DV UHTXLUHG WR
GHILQH D OHJDO HQGSRLQW IRU WKH DUF SURJUDPPHG LQ WKH *���*�� EORFN�

5 7KH UDGLXV DW ZKLFK WKH IHHG D[LV LV SRVLWLRQHG� 7KLV LV WKH DFWLYH 5 YDOXH
SURJUDPPHG LQ WKH LQLWLDO *���� EORFN� QRW WKH 5 UDGLXV IRU WKH *���*�� EORFN�

)LJXUH ����� LOOXVWUDWHV WKH UHVXOWV RI ([DPSOH ���� ZLWK D
WZR�GLPHQVLRQDO SORW RI WKH FLUFXPIHUHQWLDO WRRO SDWK�
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)LJXUH �����
5HVXOWV RI &\OLQGULFDO ,QWHUSRODWLRQ� ([DPSOH ����

$
�GHJUHHV�

;

���

��

��

�� ������ ��� ��� ���

1��

1��

1��

1��

1�� 1��

)HHG RI ��
LQWR F\OLQ�
GHU

�

&\OLQGULFDO ,QWHUSRODWLRQ 3URJUDPPLQJ 5HVWULFWLRQV

:KHQ WKH F\OLQGULFDO LQWHUSRODWLRQ IHDWXUH LV HQDEOHG WKH IROORZLQJ
SURJUDPPLQJ UHVWULFWLRQV DSSO\�

� :RUN FRRUGLQDWH V\VWHP RIIVHWV �*��� *����*��� DQG *��� IRU
WKH SDUN DQG IHHG D[HV �< DQG =� ZLOO EH WHPSRUDULO\ FDQFHOOHG
ZKHQ LQ *���� PRGH� 2IIVHWV IRU RWKHU D[HV ZLOO QRW EH DIIHFWHG

� 7RRO RIIVHWV DQG FXWWHU FRPSHQVDWLRQ�775& RIIVHWV DUH DOORZHG
RQ WKH F\OLQGULFDO FLUFOH SODQH GXULQJ F\OLQGULFDO LQWHUSRODWLRQ
SURJUDPPLQJ

� $FWLYDWLRQ RI RIIVHWV WKURXJK ORJLF LV GLVDEOHG
� -RJ RQ WKH IO\ LV GLVDEOHG
� &\OLQGULFDO LQWHUSRODWLRQ FDQQRW EH DFWLYDWHG GXULQJ SDUW URWDWLRQ

*���*��
� ,QWHJUDQG FLUFOH�DUF SURJUDPPLQJ LV QRW SHUPLWWHG GXULQJ

*���*�� EORFNV� 2QO\ GLUHFW UDGLXV �5� SURJUDPPLQJ LV DOORZHG

� $XWRPDWLF PRWLRQ WR DQG IURP KRPH *��� *��� *��� RU *�� LV
QRW SHUPLWWHG�

� :RUN FRRUGLQDWH FKDQJHV DQG VKLIWV *��� *���*��� *�����
*����� *����� *���*��� *��� *���� DUH QRW SHUPLWWHG

� &DYLW\ DQG ,UUHJXODU SRFNHW F\FOHV FDQQRW EH XVHG
� 2QO\ WKH SULPDU\ VSLQGOH �VHOHFWHG YLD *����� PD\ EH XVHG LQ

FRRUGLQDWLRQ ZLWK F\OLQGULFDO LQWHUSRODWLRQ� ,I WKH V\VWHP XVHV
$X[LOLDU\ 6SLQGOH�V�� DQG WKH DX[LOLDU\ VSLQGOH LV WKH FRQWUROOLQJ
VSLQGOH ZKHQ F\OLQGULFDO LQWHUSRODWLRQ LV VHOHFWHG� DQ HUURU
PHVVDJH DSSHDUV�
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/RJLF $[LV 0RYHU

<RXU V\VWHP LQVWDOOHU KDV WKH RSWLRQ RI FRQWUROOLQJ VHOHFWHG D[HV
WKURXJK WKH ORJLF SURJUDP� :KHQ DQ D[LV LV XQGHU ORJLF FRQWURO� WKH
RSHUDWRU DQG SDUW SURJUDP KDYH QR FRQWURO RQ WKDW D[LV� -RJ
FRPPDQGV� DV ZHOO DV SDUW SURJUDP FRPPDQGV� DUH W\SLFDOO\ LJQRUHG
XQOHVV ORJLF KDV EHHQ ZULWWHQ WR PDQLSXODWH WKHVH YDOXHV LQ VRPH
PDQQHU�

%H DZDUH WKDW LW LV SRVVLEOH WR GLVDEOH D[LV SRVLWLRQ GLVSOD\V RQ WKH
%'6 IRU DQ D[LV XQGHU ORJLF FRQWURO� 5HIHU WR WKH GRFXPHQWDWLRQ
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV RQ DQ D[LV FRQWUROOHG E\
ORJLF�

,PSRUWDQW� 6��&XUYH $FF�'HF PRGH LV QRW DYDLODEOH ZLWK /RJLF
$[LV 0RYHU�

3RODU SURJUDPPLQJ DOORZV D SURJUDPPHU WR XVH SRODU FRRUGLQDWHV
�XVLQJ DQJOHV DQG GLVWDQFH VSHFLILHG ZLWK D UDGLXV� DV D PHDQV RI
HVWDEOLVKLQJ WKH HQG SRLQW RI D PRYH UDWKHU WKHQ VSHFLI\LQJ WKH
QRUPDO FDUWHVLDQ FRRUGLQDWHV RI WKH HQG SRLQW� *�� DQG *�� DUH
PRGDO *��FRGHV XVHG WR VWDUW DQG VWRS SRODU FRRUGLQDWH SURJUDPPLQJ
UHVSHFWLYHO\�

$IWHU D *�� EORFN LQ D SDUW SURJUDP WKH FRQWURO ZLOO LQWHUSUHW WKH D[LV
ZRUGV DV SRODU SURJUDPPLQJ FRPPDQGV� &DQFHO SRODU SURJUDPPLQJ
ZLWK D *�� EORFN LQ D SDUW SURJUDP� 7KH *�� SURJUDP EORFN FDQ QRW
FRQWDLQ DQ\ D[LV ZRUGV� 1RWH WKDW WKH *�� SURJUDP EORFN FDQ FDQFHO
RWKHU PRGDO JURXS �� IXQFWLRQV VXFK DV F\OLQGULFDO LQWHUSRODWLRQ
�UHIHU WR DSSHQGL[ & IRU D FRPSOHWH OLVWLQJ RI PRGDO JURXS ��
*��FRGHV��

$[LV ZRUGV LQ WKH FXUUHQW SODQH �VHOHFWHG E\ *��� *��� DQG *��� DUH
XVHG WR SURJUDP DQJOH DQG UDGLXV YDOXHV� 7KH RUGHU LQ ZKLFK WKH\
DUH DVVLJQHG WR D SODQH LQ $03 LV VLJQLILFDQW LQ GHWHUPLQLQJ WKHLU
XVH�

6SHFLI\LQJ WKH 5DGLXV�

7KH ILUVW D[LV ZRUG WKDW LV XVHG WR GHVFULEH WKH FXUUHQW SODQH
LV XVHG WR VSHFLI\ UDGLXV YDOXHV� 1HJDWLYH UDGLXV GHVLJQDWLRQV
DUH PHDVXUHG ��� GHJUHHV IURP WKH FXUUHQW DQJOH GHVLJQDWLRQ�

3RODU &RRUGLQDWH
3URJUDPPLQJ �*��� *���
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6SHFLI\LQJ WKH $QJOH�

7KH VHFRQG D[LV ZRUG WKDW LV XVHG �WR GHVFULEH WKH FXUUHQW
SODQH� LV XVHG WR VSHFLI\ DQJOH GHVLJQDWLRQV� 7KH DQJOH LV
VSHFLILHG LQ XQLWV RI GHJUHHV� 3RVLWLYH DQJOHV DUH PHDVXUHG
FRXQWHU FORFNZLVH DQG QHJDWLYH DQJOHV DUH PHDVXUHG
FORFNZLVH�

)RU H[DPSOH� LI WKH FXUUHQW SODQH LV *�� �GHILQHG LQ $03 WR EH WKH
;� < SODQH� GXULQJ SRODU SURJUDPPLQJ�

$Q\ ; ZRUG LQ D SURJUDP LV XVHG DV D UDGLXV YDOXH IRU DOO
IROORZLQJ PRYHV XQWLO UH�VSHFLILHG XVLQJ DQRWKHU ; ZRUG RU
SRODU SURJUDPPLQJ LV FDQFHOOHG ZLWK D *�� EORFN�

$Q\ < ZRUG LQ D SURJUDP LV LQWHUSUHWHG WR EH WKH DQJOH IRU DOO
IROORZLQJ PRYHV XQWLO UH�VSHFLILHG XVLQJ DQRWKHU < ZRUG RU
SRODU SURJUDPPLQJ LV FDQFHOOHG ZLWK D *�� EORFN�

)RU WKH SXUSRVH RI H[SODQDWLRQ WKLV VHFWLRQ DVVXPHV WKDW WKH ;�<
SODQH �*��� LV WKH FXUUHQWO\ DFWLYH SODQH IRU DOO SRODU SURJUDPPLQJ
H[DPSOHV DQG ILJXUHV� $Q\ RWKHU D[LV ZRUG WKDW LV VSHFLILHG LQ D
SRODU EORFN DQG LV QRW LQ WKH FXUUHQW SODQH LV LQWHUSUHWHG E\ WKH
FRQWURO DV D QRUPDO FDUWHVLDQ FRRUGLQDWH YDOXH�

3RODU SRVLWLRQLQJ LV GRQH E\ GHILQLQJ D YHFWRU XVLQJ D UDGLXV DQG
DQJOH YDOXH� 7KH KHDG �RU HQG� RI WKH YHFWRU GHILQHG E\ WKH UDGLXV
DQG DQJOH YDOXHV LV XVHG DV WKH HQG SRLQW RI D SRODU PRYH�

,Q ERWK LQFUHPHQWDO DQG DEVROXWH PRGH WKH FXWWLQJ WRRO ZLOO IROORZ D
SDWK VWDUWLQJ DW WKH HQG SRLQW RI WKH ODVW PRYH DQG HQGLQJ DW WKH KHDG
RI WKH YHFWRU GHILQHG E\ WKH UDGLXV DQG DQJOH� +RZ WKH WRRO UHDFKHV
WKDW HQGSRLQW LV GHWHUPLQHG E\ WKH FXUUHQW SRVLWLRQLQJ PRGH �*���
*��� *��� RU *����

)LJXUH �����
3RODU 9HFWRU 'HILQLQJ (QG 3RLQW 2I 7RRO 3DWK

(QG SRLQW RI
SRODU PRYH

&XUUHQW WRRO
SRVLWLRQ

9HFWRU DQJOH
SURJUDPPHG
ZLWK < ZRUG

3RODU GHILQHG YHFWRU

3DWK WDNHQ LI D
OLQHDU PRGH �*��� *���
LV DFWLYH

9HFWRU DQJOH
SURJUDPPHG
ZLWK ; ZRUG

;

<
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7KH FRQWURO·V LQWHUSUHWDWLRQ RI WKH VSHFLILHG DQJOH DQG UDGLXV YDOXHV
XVHG WR GHILQH WKH YHFWRU LV GHSHQGDQW RQ ZKHWKHU SURJUDPPLQJ LV LQ
LQFUHPHQWDO PRGH RU DEVROXWH PRGH� ,W LV SRVVLEOH WR PL[
LQFUHPHQWDO DQG DEVROXWH PRGHV LQ SRODU SURJUDPPLQJ� WKRXJK IRU
FODULW\ WKLV SUDFWLFH LV QRW UHFRPPHQGHG�

,I SURJUDPPLQJ LQ LQFUHPHQWDO PRGH �*����

� 7KH UDGLXV LV PHDVXUHG IURP WKH FXUUHQW WRRO SRVLWLRQ DW WKH
VSHFLILHG DQJOH WR GHILQH D YHFWRU�

� 7KH DQJOH LV UHIHUHQFHG UHODWLYH WR WKH ODVW SURJUDPPHG DQJOH
�QRWH WKH ODVW SURJUDPPHG DQJOH GHIDXOWV WR ]HUR GHJUHHV XSRQ
HQWU\ WR SRODU SURJUDPPLQJ PRGH��

,I SURJUDPPLQJ LQ DEVROXWH PRGH �*����

� 7KH UDGLXV LV PHDVXUHG IURP WKH ]HUR SRLQW RI WKH FXUUHQWO\ DFWLYH
ZRUN FRRUGLQDWH V\VWHP DW WKH VSHFLILHG DQJOH DQG GHILQHV D
YHFWRU� 7KLV YHFWRU LV LQGHSHQGHQW RI WKH FXUUHQW WRRO SRVLWLRQ�

� 7KH DQJOH LV UHIHUHQFHG IURP WKH ILUVW D[LV WKDW LV XVHG WR GHILQH
WKH FXUUHQWO\ DFWLYH SODQH DQG LV LQGHSHQGHQW RI WKH SUHYLRXV
PRYH�

([DPSOH ����
,QFUHPHQWDO 9HUVXV $EVROXWH 3RODU %ORFNV

,QFUHPHQWDO $EVROXWH

1�� *�� ;� <� )���� 1�� *�� ;� <� )����

1�� *�� *�� ;�� <��� 1�� *���

1�� *��� 1�� *�� ;�� <���

1�� ;�� <��� 1�� *���

1�� ;�� <���� 1�� ;�� <���

1�� *��� 1�� ;�� <���

1�� 0��� 1�� *���

1�� 0���
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)LJXUH �����
5HVXOWV RI ,QFUHPHQWDO 9HUVXV $EVROXWH 3RODU 3URJUDPPLQJ
([DPSOH

,QFUHPHQWDO SRODU
SRVLWLRQLQJ

$EVROXWH SRODU
SRVLWLRQLQJ

��� UHODWLYH WR ILUVW D[LV
GHILQLQJ FXUUHQW SODQH �SUHYLRXV
PRYH ZDV QRW SRODU�

��

��

��

��

�

��

��

��

��

�

����������� �������

1��

1��

1��
; ;

< <

1��

1��

1��

���

���

���� IURP

SUHYLRXV
SRODU PRYH

$QJOHV PD\ EH HQWHUHG LQ D SRODU EORFN ZLWK SRVLWLYH RU QHJDWLYH
YDOXHV� $QJOHV DUH UHIHUHQFHG FRXQWHU�FORFNZLVH LI VSHFLILHG DV
SRVLWLYH DQG FORFNZLVH LI QHJDWLYH� &ORFNZLVH DQG FRXQWHUFORFNZLVH
RULHQWDWLRQ IRU WKH ;� <� DQG = D[HV LV VKRZQ LQ )LJXUH �����

$QJOH YDOXHV JUHDWHU WKDQ ��� GHJUHHV DUH SHUPLWWHG� 3URJUDPPLQJ
��� GHJUHHV RU ��� GHJUHHV ZLOO KDYH WKH VDPH UHVXOW DV LI � GHJUHHV
ZHUH SURJUDPPHG�

5DGLXV YDOXHV PD\ EH SURJUDPPHG DV SRVLWLYH RU QHJDWLYH YDOXHV�
:KHQ VSHFLI\LQJ D UDGLXV YDOXH DV D QHJDWLYH DPRXQW LW LV UHIHUHQFHG
LQ D GLUHFWLRQ ��� GHJUHHV IURP WKH FXUUHQWO\ VSHFLILHG DQJOH�

7KH D[LV SRVLWLRQ GLVSOD\V ZLOO QRW VKRZ WKH SRODU FRRUGLQDWH YDOXHV
GXULQJ SRODU SURJUDPPLQJ� 7KHVH GLVSOD\V ZLOO DOZD\V VKRZ WKH
FXUUHQW FDUWHVLDQ FRRUGLQDWH SRVLWLRQ DV GHVFULEHG RQ SDJH �����

,PSRUWDQW� 3RODU SURJUDPPLQJ PRGH KDV QR HIIHFW RQ D[LV ZRUGV
WKDW DUH SURJUDPPHG ZLWK DQ\ RI WKH IROORZLQJ
*��FRGHV� $Q\ D[LV ZRUGV LQ DQ\ RI WKHVH EORFNV DUH
H[HFXWHG DV LI SRODU SURJUDPPLQJ ZDV QRW DFWLYH� $[LV
ZRUGV VSHFLILHG LQ WKHVH EORFNV KDYH QR HIIHFW RQ WKH
FXUUHQW DQJOH RU UDGLXV DFWLYH LQ SRODU SURJUDPPLQJ�
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&RRUGLQDWH V\VWHP RIIVHW *��
&RRUGLQDWH V\VWHP RIIVHW *��
:RUN FRRUGLQDWH V\VWHP URWDWLRQ *��
'ZHOO *��
*�� EORFNV WKDW PRGLI\ WDEOHV
3URJUDPPDEOH ]RQH EORFNV *��
3URJUDPPDEOH PLUURU LPDJH *����
0RWLRQ LQ WKH PDFKLQH FRRUGLQDWH V\VWHP *��

7KRXJK SRODU SURJUDPPLQJ KDV QR HIIHFW RQ SURJUDPPLQJ WKHVH
*��FRGHV� PDQ\ RI WKHVH *��FRGHV KDYH D VLJQLILFDQW LPSDFW RQ WKH
H[HFXWLRQ RI SRODU SURJUDPPLQJ�

)RU H[DPSOH D *�� ZRUN FRRUGLQDWH V\VWHP URWDWLRQ ZLOO KDYH D
PDMRU LPSDFW RQ DQJOHV VSHFLILHG LQ D SRODU SURJUDPPLQJ EORFN�
:KHQ WKH FRRUGLQDWH V\VWHP LV URWDWHG WKH SRODU DQJOH LV UHIHUHQFHG
IURP WKH URWDWHG D[LV� :RUN FRRUGLQDWH V\VWHP RIIVHWV ZLOO KDYH D
VLPLODU HIIHFW RQ WKH ZRUN FRRUGLQDWH V\VWHP ]HUR SRLQW WKXV PRYLQJ
WKH ORFDWLRQ RI WKH UDGLXV YHFWRU VWDUW SRLQW�

$[LV ZRUGV WKDW DUH SURJUDPPHG ZLWK DQ\ RI WKH UHWXUQ WR�IURP
KRPH *��FRGHV �*�� � *��� WR VSHFLI\ DQ LQWHUPHGLDWH SRLQW� DUH
LQWHUSUHWHG DV SRODU FRRUGLQDWH YDOXHV ZKHQ LQ SRODU SURJUDPPLQJ
PRGH�

3RODU 3URJUDPPLQJ 6SHFLDO &DVHV

:KHQ SURJUDPPLQJ XVLQJ SRODU EORFNV WKH YDOXHV SURJUDPPHG ZLWK
WKH D[LV ZRUGV DUH VWRUHG PXFK DV LI WKH\ KDG EHHQ SRVLWLRQ
FRPPDQGV� 1RUPDOO\� SURJUDPPLQJ DQ LQFUHPHQWDO PRYH RI <���
ZRXOG SRVLWLRQ WKH < D[LV ��� XQLWV IURP LWV SUHYLRXV SRVLWLRQ� 7KH
; D[LV SRVLWLRQ ZRXOG QRW FKDQJH� 7KLV DOVR KROGV WUXH IRU SRODU
SURJUDPPLQJ�

3URJUDPPLQJ <��� ZLWK SRODU SURJUDPPLQJ DFWLYH VSHFLILHV DQ
DQJOH RI �� GHJUHHV� 7KLV DQJOH UHPDLQV LQ HIIHFW IRU DOO VXEVHTXHQW
EORFNV XQWLO D QHZ YDOXH IRU < LV VSHFLILHG� 7KLV LV DOVR WUXH IRU
UDGLXV VSHFLILFDWLRQV� .HHS LQ PLQG� KRZHYHU� WKDW HLWKHU D SRODU
GLVWDQFH� D SRODU DQJOH� RU ERWK PXVW EH SURJUDPPHG LQ WKH SRODU
EORFN�
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([DPSOH ����
3RODU %ORFNV ZLWK RQO\ 3RODU $QJOH 3URJUDPPHG

*��;��<�� *��;�<��

1��*��;��<�� *��*��*��)����

1��*��*��*��)���� 1��*��;�<��

1��;��<��� 1��*��*��*��)����

1��<��� RU 1��;��<���

1��<��� 1��<���

1��<��� 1��;���

1��<��� 1��;���

1��0���

)LJXUH �����
5HVXOWV RI ([DPSOH ����� 3RODU 3URJUDPPLQJ %ORFNV

�����������

���

���

���

���

1��

1��

1��

1��

�

��

��

;

<

,W LV SRVVLEOH WR FKDQJH IURP LQFUHPHQWDO WR DEVROXWH RU DEVROXWH WR
LQFUHPHQWDO PRGHV GXULQJ SRODU SURJUDPPLQJ LI GHVLUHG� 7KH D[LV
ZRUG LV LQWHUSUHWHG E\ WKH FRQWURO LQ WKH PRGH WKDW LW ZDV VSHFLILHG
LQ� 0L[HG FRPELQDWLRQV VXFK DV DQJOHV GHVLJQDWHG LQ DEVROXWH DQG
UDGLL GHVLJQDWHG LQ LQFUHPHQWDO DUH SRVVLEOH�
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([DPSOH ����� LV XVHG WR LOOXVWUDWH WKLV�

([DPSOH �����
&KDQJLQJ %HWZHHQ ,QFUHPHQWDO DQG $EVROXWH 'XULQJ 3RODU 0RYHV

1��*��;�<�=�)����

1��*���

*��;���<���

*��*��<���=���5��/���

*���

0���

)LJXUH �����
%ROW +ROH 3DWWHUQ� 5HVXOWV RI ([DPSOH �����

��
���

�

:KHQ SURJUDPPLQJ DQ DUF XVLQJ SRODU SURJUDPPLQJ WKH DQJOH DQG
UDGLXV YDOXHV VWLOO GHILQH WKH HQG SRLQW RI WKH QH[W PRYH� 7KH FHQWHU
SRLQW RI WKH DUF PXVW VWLOO EH GHVLJQDWHG LQ WKH FLUFXODU EORFN XVLQJ
HLWKHU WKH ,� -� RU . ZRUGV RU E\ GHVLJQDWLQJ D UDGLXV YDOXH �UHIHU WR
SDJH ����� IRU LQIRUPDWLRQ DERXW FLUFXODU LQWHUSRODWLRQ��

,W LV DOVR SRVVLEOH WR XVH SRODU SURJUDPPLQJ ZKHQ WKH DQJOHV DUH
SURJUDPPHG LQ DEVROXWH PRGH DQG WKH UDGLL DUH LQ LQFUHPHQWDO� 6HH
([DPSOH ����� DQG )LJXUH ������
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([DPSOH �����
3RODU 3URJUDPPLQJ � $QJOH LQ $EVROXWH� 5DGLL LQ ,QFUHPHQWDO

1�� *�� ;�<� )���� UDSLG PRYH WR ;� <�

1�� *�� *�� ;��<� 5�� =���� GULOOLQJ F\FOH DW ;� <�

1�� *��� SRODU SURJUDPPLQJ

1�� *�� ;�� *�� <����� UDGLXV RI � DW ��� GHJ DEV

1�� <����� VWLOO UDGLXV RI � DW ��� GHJ DEV

1�� <����� VWLOO UDGLXV RI � DW ��� GHJ DEV

1�� *�� ;�� <� FDQFHO SRODU� PRYH WR ;� <�

1�� *��� SRODU SURJUDPPLQJ

1�� *�� ;�� *�� <����� UDGLXV RI � DW ��� GHJ DEV�

1��� <����� VWLOO UDGLXV RI � DW ��� DEV�

1��� <����� VWLOO UDGLXV RI � DW ��� DEV�

1��� 0��� HQG

)LJXUH �����
5HVXOWV RI ([DPSOH �����

����1��

����

����

����
����

����

1��

1���

1��

1��

�;

�<

�

� �
�

�

�

:KHQ SURJUDPPLQJ DQ DUF XVLQJ ,� -� RU . ZRUGV WKH FRQWURO GRHV
QRW XVH WKHVH YDOXHV DV SRODU FRRUGLQDWHV� 3URJUDP WKH FHQWHU RI WKH
DUF LQ WKH VDPH PDQQHU DV QRUPDO FLUFXODU SURJUDPPLQJ GHVFULEHG RQ
SDJH ������ ,� -� DQG . DUH DOZD\V FDUWHVLDQ FRRUGLQDWH YDOXHV�
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([DPSOH �����
&LUFXODU 3RODU 3URJUDPPLQJ

*��;��<���

*��*��)����

*��;���<���,�����-�����

*���

0���

)LJXUH �����
5HVXOWV RI &LUFXODU 3RODU 3URJUDPPLQJ ([DPSOH

3RODU GHILQHG YHFWRU

$FWXDO WRRO SDWK WDNHQ

�������� ������

���

;

<

��

��

��

�������
�����

�����

0DFKLQH WRROV KDYH D IL[HG PDFKLQH KRPH SRVLWLRQ WKDW LV XVHG WR
HVWDEOLVK WKH FRRUGLQDWH V\VWHPV� 7KH ��3& FRQWURO RIIHUV WZR
PHWKRGV IRU KRPLQJ D PDFKLQH DIWHU SRZHU XS�

2SHUDWLRQ� 'HVFULSWLRQ�

0DQXDO PDFKLQH KRPH XVHV VZLWFKHV RU EXWWRQV RQ WKH 07% SDQHO SURYLGHG VROHO\ IRU WKLV
SXUSRVH� 0DQXDO KRPLQJ LV GHVFULEHG LQ GHWDLO LQ FKDSWHU ��

$XWRPDWLF PDFKLQH KRPH XVHV D SURJUDPPHG PDFKLQH KRPH FRGH�

$XWRPDWLF 0DFKLQH +RPLQJ �*���

<RX DFFRPSOLVK DXWRPDWLF KRPLQJ E\ WKH XVLQJ D *�� FRGH� :KHQ
SURJUDPPHG DV WKH ILUVW PRWLRQ EORFN LQ D SDUW SURJUDP� �RU WKURXJK
0',� D *�� DXWRPDWLFDOO\ KRPHV DQ\ D[HV SURJUDPPHG LQ WKH *��
EORFN WKDW KDYH QRW \HW EHHQ KRPHG� 2QO\ D[HV WKDW KDYH WKHLU D[LV
ZRUGV SURJUDPPHG LQ WKH *�� EORFN DUH KRPHG�

+RPLQJ IROORZV WKH VHTXHQFH RI KRPLQJ HYHQWV GHVFULEHG LQ
FKDSWHU ��

$XWRPDWLF 0RWLRQ WR DQG
IURP 0DFKLQH +RPH
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7KH FRRUGLQDWH YDOXHV WKDW DUH SURJUDPPHG ZLWK WKH D[LV ZRUGV LQ D
*�� EORFN DUH VWRUHG E\ WKH FRQWURO DV LQWHUPHGLDWH SRLQW YDOXHV
�GHVFULEHG LQ WKH QH[W VHFWLRQ��

,I DOO WKH D[HV SURJUDPPHG LQ WKH *�� EORFN KDYH DOUHDG\ EHHQ
KRPHG ZKHQ WKH *�� FRGH LV H[HFXWHG� WKHQ WKH FRQWURO FRQVLGHUV LW
DQ ´$XWRPDWLF 5HWXUQ WR 0DFKLQH +RPHµ DV GHVFULEHG LQ WKH QH[W
VHFWLRQ�

,PSRUWDQW� :KHQ D KRPLQJ UHTXHVW LV PDGH WKH IHHGEDFN GHYLFH IRU
WKH D[LV �W\SLFDOO\ DQ HQFRGHU� PXVW HQFRXQWHU DW OHDVW
RQH PDUNHU EHIRUH WULSSLQJ WKH KRPLQJ OLPLW VZLWFK� ,I
WKH D[LV LV FORVH WR WKH KRPH OLPLW VZLWFK \RX VKRXOG MRJ
WKH D[LV DZD\ IURP WKLV VZLWFK EHIRUH DWWHPSWLQJ D
KRPLQJ RSHUDWLRQ�

$XWRPDWLF 0DFKLQH +RPLQJ �*��� ZLWK 'LVWDQFH &RGHG 0DUNHUV

7KH IROORZLQJ RXWOLQHV DXWRPDWLF PDFKLQH KRPLQJ �*��� IRU DQ D[LV
ZLWK '&0 IHHGEDFN LI WKH D[LV KDV QRW DOUHDG\ EHHQ KRPHG�

�� 7KH D[LV PRYHV DW D VSHHG DQG GLUHFWLRQ GHILQHG LQ $03 E\ *��
+RPH 6SHHG DQG *�� 'LUHFWLRQ WR +RPH� UHVSHFWLYHO\�

7KH D[LV ZLOO FRPH WR D VWRS RQFH WKH D[LV FURVVHV WZR
FRQVHFXWLYH PDUNHUV RQ WKH '&0 VFDOH�

,PSRUWDQW� 7R GHWHUPLQH DQ DEVROXWH SRVLWLRQ XVLQJ '&0V�
\RX PXVW HQFRXQWHU DW OHDVW WZR FRQVHFXWLYH
PDUNHUV� 7KXV� LI WKH D[LV SRVLWLRQ ZLOO QRW
DFFRPPRGDWH WKLV DVVXPSWLRQ� WKH D[LV PXVW EH
PRYHG WR DQRWKHU SRVLWLRQ EHIRUH DWWHPSWLQJ D
KRPLQJ RSHUDWLRQ�

�� :KHQ WKH RXWSXW FRPPDQG HTXDOV � �L�H�� WKH D[LV VWRSV�� WKH
FRQWURO ZLOO GHWHUPLQH WKH DEVROXWH SRVLWLRQ� 5HIHU WR \RXU $03
PDQXDO IRU PRUH LQIRUPDWLRQ DERXW '&0 +RPLQJ IRU $EVROXWH
3RVLWLRQ�

,I \RXU D[LV LV DOUHDG\ KRPHG� UHIHU WR WKH $XWRPDWLF 5HWXUQ WR
+RPH �*��� VHFWLRQ ODWHU LQ WKLV FKDSWHU�

,PSRUWDQW� '&0 D[LV KRPLQJ PXVW EH SHUIRUPHG PDQXDOO\
RU E\ SURJUDPPLQJ D *��� $WWHPSWLQJ WR
SURJUDP DQ\ PRWLRQ FRPPDQG RWKHU WKDQ D *��
ZLOO UHVXOW LQ WKH GHFRGH HUURU ´0867 +20(
$;,6µ�
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$XWRPDWLF 5HWXUQ WR 0DFKLQH +RPH �*���

:KHQ D *�� LV H[HFXWHG LQ D SDUW SURJUDP �RU WKURXJK 0',� DIWHU
WKH D[HV KDYH DOUHDG\ EHHQ KRPHG� LW FDXVHV D UHWXUQ WR PDFKLQH
KRPH� ,Q WKLV FDVH� WKH D[HV VSHFLILHG LQ WKH *�� EORFN VLPSO\ JR WR
WKHLU UHVSHFWLYH KRPH SRVLWLRQV LQ WKH PDFKLQH FRRUGLQDWH V\VWHP
DIWHU PRYLQJ WR D SURJUDPPHG LQWHUPHGLDWH SRLQW� 7KH\ GR QRW
UHSHDW WKH KRPLQJ URXWLQH RI PRYLQJ WR WKH OLPLW VZLWFKHV DQG
VHDUFKLQJ IRU WKH HQFRGHU PDUNHU� )RU H[DPSOH� H[HFXWLQJ WKH EORFN�

*�� ;BB =BB�

LQ HLWKHU DEVROXWH RU LQFUHPHQWDO PRGH ZRXOG UHWXUQ WKH D[HV
DXWRPDWLFDOO\ WR WKH PDFKLQH KRPH YLD DQ LQWHUPHGLDWH SRLQW� 7KH
FRQWURO VWRUHV WKH LQWHUPHGLDWH SRLQW VSHFLILHG E\ WKH D[LV ZRUGV �;�
=� LQ PHPRU\ WR EH XVHG DV WKH SRLQW RI UHWXUQ IRU WKH DXWRPDWLF
UHWXUQ IURP PDFKLQH KRPH RSHUDWLRQ FDOOHG RXW E\ *���

7KH UHWXUQ RSHUDWLRQ JHQHUDWHV WZR D[LV PRYHV ERWK H[HFXWHG DW WKH
UDSLG IHHGUDWH� 7KH ILUVW PRYH LV WR WKH LQWHUPHGLDWH SRLQW� DQG WKH
VHFRQG LV WR WKH D[LV KRPH SRVLWLRQ�

$OWKRXJK WKLV FRPPDQG PRYHV WKH D[HV DW UDSLG IHHGUDWH DV LI LQ *��
PRGH� LW LV QRW PRGDO� ,I *��� *��� RU *�� PRGHV DUH DFWLYH� WKH\
DUH RQO\ WHPSRUDULO\ FDQFHOHG IRU WKH UHWXUQ WR KRPH PRYHV�

2QO\ WKH D[HV VSHFLILHG LQ WKH *�� EORFN DUH UHWXUQHG WR KRPH� )RU
H[DPSOH�

1� *�� ;���� �; D[LV LV PRYHG WR KRPH DIWHU PRYLQJ WR ����

1� *�� ;��� =���� �; DQG = D[HV DUH PRYHG WR KRPH DIWHU PRYLQJ WR
����� �����
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3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH �����
$XWRPDWLF 5HWXUQ WR 0DFKLQH +RPH �*���

&XWWLQJ WRRO

<

;

,QWHUPHGLDWH SRLQW

0DFKLQH KRPH

8VXDOO\ D *�� LV IROORZHG E\ D *�� �DXWRPDWLF UHWXUQ IURP PDFKLQH
KRPH� LQ D SDUW SURJUDP� KRZHYHU� WKH FRQWURO VWRUHV WKH LQWHUPHGLDWH
SRLQW LQ PHPRU\ IRU XVH ZLWK DQ\ VXEVHTXHQW *�� EORFN H[HFXWHG
EHIRUH SRZHU GRZQ� 2QO\ RQH LQWHUPHGLDWH SRLQW LV VWRUHG IRU HDFK
D[LV� :KHQ D *�� LV SURJUDPPHG ZLWK D QHZ LQWHUPHGLDWH SRLQW�
DQ\ D[LV QRW SURJUDPPHG LQ WKDW EORFN UHPDLQV DW WKH ROG YDOXH�

)RU H[DPSOH�

1� *�� ;��� =���� ,QWHUPHGLDWH SRLQW ; � = �

1� *�� =���� 1HZ LQWHUPHGLDWH SRLQW ; �� = �

,PSRUWDQW� :KHQ WKH FRQWURO H[HFXWHV D *�� RU *�� EORFN LW
WHPSRUDULO\ UHPRYHV DQ\ WRRO RIIVHWV DQG FXWWHU
FRPSHQVDWLRQ GXULQJ WKH D[LV PRYH WR WKH LQWHUPHGLDWH
SRLQW� 7KH RIIVHWV DQG�RU FXWWHU FRPSHQVDWLRQ DUH
DXWRPDWLFDOO\ UHDFWLYDWHG GXULQJ WKH ILUVW EORFN
FRQWDLQLQJ D[LV PRWLRQ IROORZLQJ WKH *�� RU *���
XQOHVV WKDW EORFN LV D *�� EORFN� ,I D *�� IROORZV� WKH
RIIVHWV DQG�RU FXWWHU FRPSHQVDWLRQ UHPDLQ GHDFWLYDWHG
RQ WKH ZD\ WR WKH LQWHUPHGLDWH SRLQW DQG DUH UHDFWLYDWHG
ZKHQ WKH D[LV PRYHV IURP WKH LQWHUPHGLDWH SRLQW EDFN
WR WKH SRLQW LQGLFDWHG LQ WKH *�� EORFN�
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$XWRPDWLF 5HWXUQ IURP 0DFKLQH +RPH �*���

:KHQ D *�� LV H[HFXWHG LQ D SDUW SURJUDP �RU WKURXJK 0',�� WKH
D[LV RU D[HV PRYH ILUVW WR WKH LQWHUPHGLDWH SRLQW� DQG WKHQ WR WKH
SRVLWLRQ LQGLFDWHG LQ WKH *�� EORFN� ,I D *�� ZDV MXVW H[HFXWHG� WKHQ
WKLV KDV WKH HIIHFW RI UHWXUQLQJ WKH D[LV IURP PDFKLQH KRPH�

)RU H[DPSOH� H[HFXWLQJ WKH EORFN�

*�� ;��� <�� =����� �

LQ DEVROXWH PRGH ZRXOG PRYH WKH D[HV WR �;���� <��� =� ����� DIWHU
SDVVLQJ WKURXJK WKH LQWHUPHGLDWH SRLQW VWRUHG LQ FRQWURO PHPRU\� ,Q
LQFUHPHQWDO PRGH WKLV EORFN ZRXOG PRYH WKH D[HV WR D SRVLWLRQ WKDW
LV ;�� <�� DQG =�� XQLWV DZD\ IURP WKH KRPH SRLQW�

7KH LQWHUPHGLDWH SRLQW LV VWRUHG LQ FRQWURO PHPRU\ DIWHU D *��
UHWXUQ WR PDFKLQH KRPH RU D *�� PRYH WR DOWHUQDWH KRPH LV
H[HFXWHG� $ *�� EORFN LV XVXDOO\ H[HFXWHG DIWHU D *�� RU *�� EORFN�
W\SLFDOO\ WR UHWXUQ WKH FXWWLQJ WRRO WR WKH SDUW DIWHU D WRRO FKDQJH�

$OWKRXJK WKLV FRPPDQG PRYHV WKH D[HV DW UDSLG IHHGUDWH DV LI LQ *��
PRGH� LW LV QRW PRGDO� ,I *��� *��� RU *�� PRGHV DUH DFWLYH� WKH\
DUH WHPSRUDULO\ FDQFHOHG IRU WKH UHWXUQ IURP KRPH PRYHV�

2QO\ WKH D[HV VSHFLILHG LQ WKH *�� EORFN DUH PRYHG� )RU H[DPSOH�

1� *�� ;��� =���� �; DQG = D[HV DUH PRYHG WR KRPH DIWHU PRYLQJ WR ; ���
= ����

1� *�� ;��� �; PRYHV WR ; ��� WKHQ WR ; ��� ������ = GRHV QRW PRYH�
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([DPSOH �����
$XWRPDWLF 5HWXUQ )URP 0DFKLQH +RPH

1����� ;����=����

1����� =�����

1����� *��;����=�����

1����� *��;����=�����

)LJXUH �����
$XWRPDWLF 5HWXUQ )URP 0DFKLQH +RPH� 5HVXOWV RI ([DPSOH �����

;

=

�� ��� ��� ���

��

���

���

���

1��
1��

1��

1��

1��

0DFKLQH KRPH

,PSRUWDQW� :KHQ D *�� LV H[HFXWHG� WRRO RIIVHWV DQG�RU FXWWHU
FRPSHQVDWLRQ DUH GHDFWLYDWHG RQ WKH ZD\ WR WKH
LQWHUPHGLDWH SRLQW� DQG WKH\ DUH UHDFWLYDWHG ZKHQ WKH
D[LV PRYHV IURP WKH LQWHUPHGLDWH SRLQW EDFN WR WKH
SRLQW LQGLFDWHG LQ WKH *�� EORFN�

0DFKLQH +RPH 5HWXUQ &KHFN �*���

$ *�� FDXVHV WKH FRQWURO WR PRYH WKH D[HV DW UDSLG GLUHFWO\ WR WKH
PDFKLQH KRPH SRVLWLRQ� 2QO\ WKH D[HV LQFOXGHG LQ WKH *�� EORFN DUH
PRYHG�

*�� ;BB <BB =BB �

7KH YDOXH HQWHUHG ZLWK WKH D[LV QDPH LQ WKH *�� EORFN PXVW EH WKH
PDFKLQH KRPH FRRUGLQDWH IRU WKDW D[LV� ,I LW LV QRW� QR D[LV PRWLRQ
WDNHV SODFH DQG WKH FRQWURO LVVXHV WKH HUURU PHVVDJH�

´,19$/,' (1'32,17 ,1 *�� %/2&.µ
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3XEOLFDWLRQ ��������� �� $SULO ����

$VLGH IURP WKLV HQGSRLQW FKHFN� WKH RQO\ GLIIHUHQFH EHWZHHQ D *��
EORFN DQG D *�� EORFN UHTXHVWLQJ D PRYH WR WKH PDFKLQH KRPH
FRRUGLQDWHV LV WKDW WKH *�� LV QRW PRGDO� ,I *��� *��� RU *�� PRGHV
ZHUH DFWLYH EHIRUH WKH *�� ZDV H[HFXWHG� WKH\ DUH UHDFWLYDWHG
LPPHGLDWHO\ DIWHU WKH *�� EORFN LV FRPSOHWHG�

*�� EORFN FRPPDQGV DUH XVXDOO\ JLYHQ DIWHU WRRO RIIVHW PRGHV KDYH
EHHQ FDQFHOOHG�

,I DQ DWWHPSW LV PDGH WR H[HFXWH D *�� EHIRUH WKH D[HV KDYH EHHQ
KRPHG� WKH FRQWURO JRHV WR F\FOH VWRS DQG GLVSOD\V WKLV HUURU
PHVVDJH�

´0$&+,1( +20( 5(48,5(' 25 *��µ

5HWXUQ WR $OWHUQDWH +RPH �*���

7KH *�� FRPPDQG LV VLPLODU WR WKH *�� FRPPDQG� 7KH PDLQ
GLIIHUHQFH LV WKH D[LV RU D[HV PRYH WR DQ DOWHUQDWH KRPH SRVLWLRQ
LQVWHDG RI PDFKLQH KRPH� $Q\ D[LV SURJUDPPHG LQ WKH *�� EORFN
PXVW KDYH EHHQ KRPHG SULRU WR *�� H[HFXWLRQ�

7KH DOWHUQDWH KRPH SRVLWLRQV DUH GHILQHG IRU HDFK D[LV LQ $03 E\
\RXU V\VWHP LQVWDOOHU�

7R XVH WKH *�� FRPPDQG IROORZ WKLV IRUPDW�

*�� ;BB <BB =BB �

RU �VHFRQG DOWHUQDWH KRPH SRVLWLRQ�

*�� 3� ;BB <BB =BB �

,PSRUWDQW� 7KH FRQWURO JHQHUDWHV WKH HUURU ´3 9$/8( 287 2)
5$1*(µ LI WKH 3 YDOXH LV LOOHJDO� )RU H[DPSOH� D 3� RU
3� ZRXOG EH LOOHJDO DQG JHQHUDWH WKH HUURU�

7KH D[LV ZRUGV LQ WKH DERYH EORFN HVWDEOLVK WKH LQWHUPHGLDWH SRLQW LQ
WKH VDPH PDQQHU DV WKH *�� FRGH� 7KDW LV� WKH D[HV ZLOO PRYH WR WKH
LQWHUPHGLDWH SRLQW GHILQHG LQ WKH *�� EORFN SULRU WR PRYLQJ WR WKH
DOWHUQDWH KRPH SRVLWLRQ� :KHQ LQWHUPHGLDWH YDOXHV DUH SURJUDPPHG
LQ D *�� EORFN WKH\ UHSODFH *�� LQWHUPHGLDWH SRLQW YDOXHV DQG
YLFH�YHUVD� 7KLV LQWHUPHGLDWH SRLQW LV XVHG E\ WKH *�� DXWRPDWLF
UHWXUQ FRGH�

2QO\ WKRVH D[HV LQFOXGHG LQ WKH *�� EORFN DUH VHQW WR WKH DOWHUQDWH
KRPH SRVLWLRQ� )RU H[DPSOH�

*�� ;��� 7KH FRQWURO PRYHV WKH ; D[LV WR VHFRQG KRPH DIWHU PRYLQJ WR
��� RQ WKH ; D[LV� 7KH = DQG < D[HV DUH QRW PRYHG�

*�� 3� ;��� =��� 7KH FRQWURO PRYHV WKH ; DQG = D[HV WR WKLUG KRPH DIWHU PRYLQJ
WR ��� RQ WKH ; D[LV DQG ��� RQ WKH = D[LV� 7KH < D[LV LV QRW
PRYHG�
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3XEOLFDWLRQ ��������� �� $SULO ����

$ W\SLFDO DSSOLFDWLRQ IRU WKH *�� FRPPDQG ZRXOG EH LI WKH
DXWRPDWLF WRRO FKDQJHU ZHUH ORFDWHG DW D SRVLWLRQ RWKHU WKDQ PDFKLQH
KRPH�

,I DQ D[LV LQFOXGHG LQ WKH *�� EORFN KDV QRW EHHQ KRPHG� EORFN
H[HFXWLRQ VWRSV DQG WKLV HUURU PHVVDJH DSSHDUV�

´0$&+,1( +20( 5(48,5(' 25 *��µ

,PSRUWDQW� :KHQ WKH FRQWURO H[HFXWHV D *�� RU *�� EORFN� LW
WHPSRUDULO\ UHPRYHV DQ\ WRRO RIIVHWV DQG FXWWHU
FRPSHQVDWLRQ GXULQJ WKH D[LV PRYH WR WKH LQWHUPHGLDWH
SRLQW� 7KH RIIVHWV DQG�RU FXWWHU FRPSHQVDWLRQ DUH
DXWRPDWLFDOO\ UHDFWLYDWHG GXULQJ WKH ILUVW EORFN
FRQWDLQLQJ D[LV PRWLRQ IROORZLQJ WKH *�� RU *���
XQOHVV WKDW EORFN LV D *�� EORFN� ,I D *�� IROORZV� WKH
RIIVHWV DQG�RU FXWWHU FRPSHQVDWLRQ UHPDLQ GHDFWLYDWHG
RQ WKH ZD\ WR WKH LQWHUPHGLDWH SRLQW DQG DUH
UH�DFWLYDWHG ZKHQ WKH D[LV PRYHV IURP WKH LQWHUPHGLDWH
SRLQW EDFN WR WKH SRLQW LQGLFDWHG LQ WKH *�� EORFN�

7KH *�� FRPPDQG GHOD\V WKH H[HFXWLRQ RI WKH QH[W GDWD EORFN�
'ZHOO OHQJWK LV VSHFLILHG LQ HLWKHU RI WZR W\SHV�

� 6HFRQGV
� 1XPEHU RI VSLQGOH UHYROXWLRQV
7KH W\SH XVHG LV QRUPDOO\ GHSHQGDQW RQ WKH IHHGUDWH PRGH �*���
*�� RU *��� DFWLYH DW WKH WLPH� 7KH W\SH FDQ DOVR EH SHUPDQHQWO\
IL[HG WR ´VHFRQGV�µ UHJDUGOHVV RI *��� *�� RU *�� PRGH� E\ VHWWLQJ
WKH SURSHU $03 SDUDPHWHU�

'ZHOO �� 6HFRQGV

,Q WKH *�� PRGH �IHHG SHU PLQXWH� *�� VXVSHQGV H[HFXWLRQ RI WKH
FRPPDQGV LQ WKH QH[W EORFN IRU D SURJUDPPHG OHQJWK RI WLPH LQ
VHFRQGV�

*��*�� 3BB� ;BB� 8BB�

6SHFLI\ WKH UHTXLUHG GZHOO WLPH E\ HLWKHU D 3�� ;�� RU 8�ZRUG LQ XQLWV
RI VHFRQGV� ,W GRHV QRW PDWWHU ZKLFK RI WKHVH WKUHH ZRUGV \RX XVH� DV
ORQJ DV RQO\ RQH DSSHDUV LQ WKH VDPH EORFN� 7KH DOORZDEOH GZHOO
WLPH LV ����� � ��������� VHFRQGV�

'ZHOO �*���
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:KHQ \RX SURJUDP D GZHOO LQ VHFRQGV \RX V\VWHP LQVWDOOHU KDV WKH
RSWLRQ RI ZULWLQJ ORJLF WR DOORZ D SRUWLRQ RI WKH GZHOO WR EH VNLSSHG�
,I WKLV IHDWXUH LV XVHG� ZKHQ WKH DSSURSULDWH VLJQDO LV VHQW WR ORJLF
�IURP D VZLWFK RU RWKHU GHYLFH� WKH FRQWURO DXWRPDWLFDOO\ VNLSV DQ\
SRUWLRQ RI WKH GZHOO WKDW KDV QRW EHHQ H[HFXWHG DQG SURFHHGV WR WKH
QH[W EORFN LQ WKH SURJUDP� 7KH D[HV SRVLWLRQV ZKHQ WKH VNLS VLJQDO
LV VHQW WR ORJLF LV UHFRUGHG DQG VWRUHG DV V\VWHP SDUDPHWHUV ����� �
������ 6HH VSHFLILFV RQ WKH *�� VNLS F\FOHV IRU GHWDLOV�

'ZHOO �� 1XPEHU RI 6SLQGOH 5HYROXWLRQV

,Q WKH *�� PRGH �IHHG SHU UHYROXWLRQ�� *�� VXVSHQGV H[HFXWLRQ RI
FRPPDQGV LQ WKH QH[W EORFN IRU WKH WLPH LW WDNHV WKH FRQWUROOLQJ
VSLQGOH WR WXUQ D GHVLJQDWHG QXPEHU RI UHYROXWLRQV�

*��*�� 3BB� ;BB� 8BB�

6SHFLI\ WKH UHTXLUHG GZHOO OHQJWK E\ HLWKHU D 3�� ;�� RU 8�ZRUG LQ
XQLWV RI VSLQGOH UHYROXWLRQV� ,W GRHV QRW PDWWHU ZKLFK RI WKHVH WKUHH
ZRUGV \RX XVH� DV ORQJ DV RQO\ RQH DSSHDUV LQ WKH VDPH EORFN� 7KH
DOORZDEOH UDQJH LV ����� � ��������� UHYROXWLRQV�

7KHUH DUH WZR W\SHV RI PLUURULQJ� 7KH\ DUH�

0LUURU LPDJH� $FWLYDWH WKURXJK�

SURJUDPPDEOH SURJUDPPLQJ D *���� DQG *����

PDQXDO ORJLF

3URJUDPPDEOH 0LUURU ,PDJH �*����� *�����

8VH WKH SURJUDPPDEOH PLUURU LPDJH IHDWXUH WR PLUURU �GXSOLFDWH \HW
UHYHUVHG� D[LV PRWLRQ FRPPDQGV DERXW VRPH GHILQHG SODQH�
$FWLYDWH WKLV IHDWXUH XVLQJ WKH *���� FRGH� &DQFHO LW XVLQJ WKH
*���� FRGH� 0LUURULQJ WDNHV SODFH DERXW WKH D[LV SRVLWLRQ VSHFLILHG
LQ WKH *���� FRGH�

7KH IRUPDW IRU WKH *���� FRGH LV�

*����;BB<BB=BB �

7KH D[LV PRWLRQ FRPPDQGV LQ DQ\ IROORZLQJ EORFNV DUH H[HFXWHG
ZLWK WKH PRWLRQ GLUHFWLRQ UHYHUVHG �LQFOXGLQJ LQFUHPHQWDO PRYHV� DV
LI D PLUURU ZHUH SODFHG RQ WKH GHVLJQDWHG SRLQW SDUDOOHO ZLWK WKH D[LV�
7KH *���� FRGH LV PRGDO DQG UHPDLQV LQ HIIHFW XQWLO FDQFHOOHG E\ D
*���� FRPPDQG�

0LUURU ,PDJH
�*����� *�����
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8VH WKH D[LV ZRUG SURJUDPPHG ZLWK WKH *���� FRPPDQG WR GHILQH
WKH PLUURULQJ ORFDWLRQ� 7KH GHILQHG ORFDWLRQ LQWHUFHSWV WKH
SURJUDPPHG D[LV DW WKH SURJUDPPHG SRVLWLRQ� ,I RQO\ RQH D[LV LV
SURJUDPPHG� WKH PLUURULQJ SODQH LV SHUSHQGLFXODU WR WKDW D[LV� ,I
PRUH WKDQ RQH D[LV LV SURJUDPPHG� WKH PLUURU SODQH SDVVHV WKURXJK
WKHVH SRLQWV�

,PSRUWDQW� 7KH FRQWURO PLUURUV RQO\ WKRVH D[HV WKDW DUH
SURJUDPPHG RXW LQ WKH *���� EORFN� $[HV QRW
SURJUDPPHG LQ WKH *���� EORFN H[HFXWH QRUPDOO\�

$ *���� EORFN FDQFHOV WKH PLUURU LPDJH IXQFWLRQ�

*����;BB<BB=BB �

7KH FRQWURO RQO\ FDQFHOV WKH PLUURU IHDWXUH IRU WKRVH D[HV WKDW DUH
SURJUDPPHG LQ WKH *���� EORFN� $[HV QRW SURJUDPPHG LQ WKH *����
EORFN UHPDLQ PLUURUHG� 7KHUH LV QR VLJQLILFDQFH WR WKH YDOXHV
SURJUDPPHG ZLWK WKH D[LV ZRUGV LQ D *���� EORFN� $[LV YDOXHV
PLJKW QRW EH UHTXLUHG� GHSHQGLQJ RQ KRZ WKH ZD\ $03 ZDV
FRQILJXUHG E\ \RXU V\VWHP LQVWDOOHU� ,Q HLWKHU FDVH� WKH FRQWURO
LJQRUHV WKHVH YDOXHV�

([DPSOH �����
3URJUDPPDEOH 0LUURU ,PDJH

0DLQ 3URJUDP &RPPHQW

�0LUURU�� FRPPHQW EORFN� PDLQ SURJUDP

*��*��� UDSLG SRVLWLRQLQJ� DEVROXWH PRGH

0��3����� FDOO VXESURJUDP ����

*����=���� PLUURU DFWLYH RQ ;

0��3����� FDOO VXESURJUDP ����

*����;���� PLUURU DFWLYH RQ = �DQG ;�

0��3����� FDOO VXESURJUDP ����

*����=�� FDQFHO PLUURU RQ = �DFWLYH RQ ; RQO\�

0��3����� FDOO VXESURJUDP ����

*����;�� FDQFHO PLUURU RQ ; �QR PLUURULQJ�

0���

6XESURJUDP &RPPHQW

2����� SURJUDP QXPEHU

*��*��=���;���� UDSLG WR VWDUW SRLQW

*��;����)��� PRYH �

*��=���;���5��� PRYH �

*��=���� PRYH �

0��� UHWXUQ IURP VXESURJUDP
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)LJXUH �����
3URJUDPPDEOH 0LUURU ,PDJH� 5HVXOWV RI ([DPSOH �����

���

��

��

��

��

6WDUW SRLQW

(QG SRLQW

� �����������

<

;

:KHQ WKH PLUURU LPDJH IXQFWLRQ LV DFWLYH RQ RQO\ RQH RI D SDLU RI
D[HV� WKH FRQWURO�

� H[HFXWHV D UHYHUVH RI SURJUDPPHG *���*�� DUFV� *�� EHFRPHV
FRXQWHU�FORFNZLVH DQG *�� EHFRPHV FORFNZLVH

� DFWLYDWHV D UHYHUVH RI SURJUDPPHG *���*�� FXWWHU FRPSHQVDWLRQ�
*�� EHFRPHV WRRO ULJKW DQG *�� EHFRPHV WRRO OHIW

0DQXDO 0LUURU ,PDJH

,Q DGGLWLRQ WR WKH SURJUDPPDEOH PLUURU LPDJH IHDWXUH� WKH FRQWURO
FDQ DOVR EH HTXLSSHG ZLWK DQ RSWLRQDO PLUURU LPDJH VZLWFK� LQVWDOOHG
E\ \RXU V\VWHP LQVWDOOHU WKDW DFWLYDWHV WKH PDQXDO PLUURU LPDJH
IHDWXUH�

7KH PDQXDO PLUURU LPDJH IHDWXUH GLIIHUV IURP WKH SURJUDPPDEOH
PLUURU LPDJH IHDWXUH� :KHQ \RX XVH PDQXDO PLUURU LPDJH� WKH
ORFDWLRQ RI WKH PLUURUHG SODQH LV IL[HG DORQJ WKH VHOHFWHG D[LV LQ WKH
FXUUHQW ZRUN FRRUGLQDWH V\VWHP� 7KLV PHDQV WKDW WKH PLUURU SODQH LV
SDUDOOHO WR WKH VHOHFWHG D[LV� ,W SDVVHV WKURXJK WKH ]HUR SRLQW RI WKH
FXUUHQWO\ DFWLYH ZRUN FRRUGLQDWH V\VWHP�

7KH PLUURUHG SODQH LV IL[HG DQG FDQQRW EH PRYHG IURP DORQJ WKH
VHOHFWHG D[LV� 7KLV PLUURUHG SODQH LV WKH HTXLYDOHQW RI SURJUDPPLQJ
D SURJUDPPDEOH PLUURU LPDJH DQG XVLQJ DOO ]HUR YDOXHV IRU WKH D[LV
ZRUGV�
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<RXU V\VWHP LQVWDOOHU FDQ LQVWDOO D VZLWFK IRU HDFK RI WKH � DYDLODEOH
D[HV� :KDW D[HV DUH PLUURUHG ZLWK ZKDW VZLWFKHV GHSHQGV RQ WKH
ORJLF SURJUDP LQ \RXU V\VWHP� <RX FDQ PLUURU DERXW PRUH WKHQ RQH
D[LV XVLQJ PRUH WKHQ RQH PDQXDO PLUURU LPDJH VZLWFK DW WKH VDPH
WLPH RU RQH VZLWFK FDQ FRQWURO PRUH WKDQ RQH D[LV� 5HIHU WR
GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV�

,PSRUWDQW� <RX FDQ XVH SURJUDPPDEOH PLUURU LPDJH DW WKH VDPH
WLPH DV PDQXDO PLUURU LPDJH� 7KH SURJUDPPDEOH
PLUURU LPDJH LV GRQH ILUVW� IROORZHG E\ WKH PDQXDO
PLUURU LPDJH� 7KH VDPH D[LV FDQ EH PLUURUHG E\
SURJUDPPDEOH DQG PDQXDO PLUURU LPDJH DW WKH VDPH
WLPH�

8VH WKLV IHDWXUH WR GLVDEOH WKH D[LV SRVLWLRQ GLVSOD\ DQG DOORZ DQ D[LV
WR EH FODPSHG LQWR SRVLWLRQ� 7\SLFDOO\ DQ D[LV FODPS LV SHUIRUPHG E\
WKH H[HFXWLRQ RI DQ 0�FRGH LQ D SDUW SURJUDP RU E\ D VZLWFK RI VRPH
W\SH FRQWUROOHG E\ WKH RSHUDWRU� <RXU V\VWHP LQVWDOOHU GHWHUPLQHV
KRZ WKH D[LV FODPS IHDWXUH LV HQDEOHG LQ ORJLF� 5HIHU WR \RXU V\VWHP
LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV�

:KHQ DQ D[LV LV FODPSHG� WKH FRQWURO IUHH]HV WKH D[LV SRVLWLRQ
GLVSOD\V DW WKHLU SRVLWLRQ� $Q\ GULIW RU PRYHPHQW JHQHUDWHG E\ VRPH
H[WHUQDO IRUFH GRHV QRW JHQHUDWH DQ\ FRUUHFWLYH UHVSRQVH IURP WKH
D[LV VHUYR� 7KLV SUHYHQWV WKH VHUYR IURP WU\LQJ WR PRYH DQ D[LV EDFN
LQWR SRVLWLRQ ZKHQ LW KDV EHHQ PHFKDQLFDOO\ FODPSHG VR LW FDQQRW
PRYH�

$Q\ PRYHPHQW RI WKH D[LV ZKHQ LW LV FODPSHG LV DGGHG WR WKH FXUUHQW
YDOXH RI WKH IROORZLQJ HUURU� <RX FDQ YLHZ WKLV RQ WKH VFUHHQ
GLVSOD\LQJ IROORZLQJ HUURU� 5HIHU WR WKH ,QWHJUDWLRQ PDQXDO� ,I WKH
IROORZLQJ D[LV HUURU H[FHHGV LWV DOORZDEOH PD[LPXP IROORZLQJ HUURU
�VHW LQ $03�� DQ HUURU LV JHQHUDWHG DQG WKH FRQWURO JRHV LQWR (�6WRS�

:KHQ WKH D[LV LV XQFODPSHG� WKH FRQWURO SRVLWLRQ GLVSOD\ LV
UHDFWLYDWHG DQG WKH VHUYR UHWXUQV WKH D[LV WR WKH QHFHVVDU\ SRVLWLRQ
IRU ]HUR IROORZLQJ HUURU�

7KH IHHG WR KDUG VWRS IHDWXUH LV XVHG WR SRVLWLRQ WKH D[LV RI D WUDQVIHU
OLQH VWDWLRQ RU WKH WUDQVIHU EDU RI WKH VWDWLRQ DJDLQVW D PHFKDQLFDO VWRS
DQG KROG LW DJDLQVW WKH VWRS� 7KLV PHFKDQLFDO VWRS SK\VLFDOO\ KDOWV
D[LV WUDYHO� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV WKH SRVLWLRQ RI WKLV KDUG
VWRS EDVHG RQ PHFKDQLFDO FRQVLGHUDWLRQ RI WKH PDFKLQH DQG WKH
SURFHVV FXUUHQWO\ EHLQJ SHUIRUPHG E\ WKH D[LV RU WUDQVIHU EDU�

$[LV &ODPS

)HHG WR +DUG 6WRS �*���
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3URJUDP D IHHG WR KDUG VWRS XVLQJ D *�� FRGH� )RUPDW IRU WKH *��
FRGH LV DV IROORZV�

*��
;B
B
<B
B
=B
B

,B
B
-B
B
.B
B

)BB�

:KHUH� 3URJUDPV�

;� <� RU = +DUG VWRS D[LV� 8VH WKH D[LV ZRUG DVVRFLDWHG ZLWK WKH D[LV WR EH KDUG
VWRSSHG� 3URJUDP DQ HQGSRLQW IRU WKH D[LV WKDW LV SDVW� EXW YHU\ FORVH
WR� WKH DFWXDO KDUG VWRS ORFDWLRQ� 7KH D[LV ZRUG FDQ EH SURJUDPPHG
DV HLWKHU DQ DEVROXWH RU LQFUHPHQWDO YDOXH �*�� RU *�� PRGH��

,� -� RU . 'HWHFWLRQ ]RQH� 8VH WKH D[LV LQWHJUDQG DVVRFLDWHG ZLWK WKH D[LV WR EH
KDUG VWRSSHG� 3URJUDP DQ LQFUHPHQWDO GLVWDQFH IURP WKH
SURJUDPPHG HQGSRLQW IRU WKH FRQWURO WR VWDUW ORRNLQJ IRU D KDUG VWRS�
7KH D[LV GHWHFWLRQ ]RQH LV DQ XQVLJQHG YDOXH�

) 2SWLRQDO LQ WKH *�� EORFN� ) GHILQHV WKH DFWLYH IHHGUDWH IRU WKH *��
IHHG WR KDUG VWRS� ,I QRW SURJUDPPHG WKH FXUUHQWO\ DFWLYH IHHGUDWH
LV XVHG�

([DPSOH ����
)HHG WR +DUG 6WRS

*�� *�� )���
*�� =�� .����

= $[LV

/HDG VFUHZ

6SLQGOH
0RWRU

3URJUDP WKH D[LV ZRUG ZLWK D SRVLWLRQ MXVW
SDVW WKH ORFDWLRQ RI WKH D[LV ZKHQ LW LV DJDLQVW
WKH KDUG VWRS�

+DUG 6WRS

3URJUDP WKH LQWHJUDQG ZRUG ZLWK DQ
LQFUHPHQWDO GLVWDQFH IURP WKH SURJUDPPHG
D[LV ZRUG WR D ORFDWLRQ WKH FRQWURO FDQ H[SHFW
WR ILQG WKH KDUG VWRS�

;

=
���������

��

��

��

��

(QGSRLQW = 'HWHFWLRQ =RQH .

0RYLQJ WR WKH +DUG 6WRS

7KH *�� FRGH PXVW EH LQ D EORFN WKDW SURJUDPV D SRVLWLRQ IRU RQH
DQG RQO\ RQH D[LV� 7KH *�� FRGH LV QRQ�PRGDO �*��FRGH JURXS ���
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7KH DFWLYH FXWWLQJ PRGH ZKHQ WKH *�� FRGH LV H[HFXWHG PXVW EH *��
�OLQHDU LQWHUSRODWLRQ�� 2WKHU FXWWLQJ PRGHV DQG UDSLG WUDYHUVH �PRGDO
JURXS ���� DUH LQYDOLG GXULQJ D *�� EORFN�

2QFH WKH *�� FRGH LV H[HFXWHG WKH D[LV PRYHV WRZDUGV WKH
SURJUDPPHG HQGSRLQW DW WKH FXUUHQWO\ DFWLYH IHHGUDWH� :KHQ WKH D[LV
HQWHUV WKH GHWHFWLRQ ]RQH VHW XS ZLWK WKH LQWHJUDQG ZRUG� WKH FRQWURO
H[SHFWV WR HQFRXQWHU D KDUG VWRS� ,I D KDUG VWRS LV GHWHFWHG EHIRUH
HQWHULQJ WKLV GHWHFWLRQ ]RQH� WKH FRQWURO JHQHUDWHV DQ HUURU� $Q HUURU
LV DOVR JHQHUDWHG LI WKH FRQWURO UHDFKHV WKH SURJUDPPHG HQGSRLQW
ZLWKRXW HQFRXQWHULQJ D KDUG VWRS� %RWK RI WKHVH HUURU FRQGLWLRQV
IRUFH D F\FOH VWRS�

'HWHFWLQJ WKH +DUG 6WRS

$ KDUG VWRS LV GHWHFWHG ZKHQ WKH FRQWURO·V WRUTXH RXWSXW UHDFKHV D
+DUG 6WRS 'HWHFWLRQ 7RUTXH WKDW WKH V\VWHP LQVWDOOHU FRQILJXUHG LQ
$03� 7KLV WRUTXH OLPLW PXVW EH UHDFKHG DIWHU HQWHULQJ WKH GHWHFWLRQ
]RQH DQG EHIRUH UHDFKLQJ WKH *�� EORFNV· SURJUDPPHG HQGSRLQW RU
DQ HUURU LV JHQHUDWHG�

2QFH DQ D[LV LV SRVLWLRQHG DJDLQVW D KDUG VWRS� WKDW D[LV UHPDLQV LQ
WKH KDUG VWRS VWDWH XQWLO LW LV SURJUDPPHG DZD\ IURP WKH KDUG VWRS�
:KLOH DJDLQVW WKH KDUG VWRS� WKH FRQWURO DSSOLHV D VHW KROGLQJ WRUTXH
WR WKH VHUYR NHHSLQJ WKH D[LV ILUPO\ SLQQHG DJDLQVW WKH KDUG VWRS�
7KLV KDUG VWRS KROGLQJ WRUTXH DPRXQW LV GHWHUPLQHG E\ WKH V\VWHP
LQVWDOOHU LQ $03�

2QO\ RQH D[LV FDQ EH SRVLWLRQHG DJDLQVW D KDUG VWRS DW DQ\ RQH WLPH�
$WWHPSWLQJ WR SRVLWLRQ PRUH WKDQ RQH D[LV DJDLQVW D KDUG VWRS UHVXOWV
LQ D SURJUDPPLQJ HUURU� 2QFH DQ D[LV LV SRVLWLRQHG DJDLQVW D KDUG
VWRS� LW PXVW EH SURJUDPPHG DZD\ IURP WKH KDUG VWRS EHIRUH DQRWKHU
D[LV FDQ XVH WKH KDUG VWRS IHDWXUH� <RX FDQ SURJUDP DQ D[LV WKDW LV
FXUUHQWO\ LQ WKH KDUG VWRS VWDWH WR D GLIIHUHQW KDUG VWRS ORFDWLRQ ZLWK D
*�� EORFN SURYLGHG WKH KDUG VWRS LV LQ D GLUHFWLRQ RSSRVLWH WKH
FXUUHQW KDUG VWRS KROGLQJ WRUTXH�
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6SHFLDO &RQVLGHUDWLRQV

)HDWXUH� &RQVLGHUDWLRQ�

&RQWURO 5HVHW ,I D FRQWURO UHVHW RSHUDWLRQ LV SHUIRUPHG ZKLOH WKH FRQWURO LV
DJDLQVW D KDUG VWRS WKH KROGLQJ WRUTXH LV UHOHDVHG DQG WKH D[LV
LV WDNHQ RXW RI WKH KDUG VWRS VWDWH�

%ORFN 5HVHW ,I D EORFN UHVHW LV SHUIRUPHG GXULQJ D *�� EORFN EHIRUH WKH
KDUG VWRS KDV EHHQ UHDFKHG� WKH WRUTXH OLPLWV DSSOLHG WR WKDW
D[LV DUH UHPRYHG DQG WKH *�� EORFN LV DERUWHG�

3URJUDP &KHFNLQJ )HHG WR KDUG VWRS EORFNV DUH H[HFXWHG DV QRUPDO *�� PRYHV
ZKLOH LQ 4XLFN&KHFN�

:KLOH LQ GU\ UXQ WKH FRQWURO ZLOO QRW H[HFXWH *�� IHHG WR KDUG
VWRS EORFNV DW UDSLG� )HHG WR KDUG VWRS EORFNV DUH H[HFXWHG DW
WKH SURJUDPPHG IHHGUDWH GXULQJ GU\ UXQ DQG DOO WKH D[LV WRUTXH
UHVWULFWLRQV DUH DSSOLHG �GU\ UXQ LV LJQRUHG GXULQJ WKH *��
EORFN��

'HVNHZ DQG
'XDO $[HV

2QO\ RQH VHUYR FDQ EH IHG WR D KDUG VWRS� 7KLV UHVWULFWLRQ
PDNHV SURJUDPPLQJ D *�� FRGH IRU HLWKHU D 'HVNHZ D[LV RU
'XDO $[HV LQYDOLG�

3URELQJ <RX FDQ QRW XVH SURELQJ ZLWK WKH IHHG WR KDUG VWRS IHDWXUH
EHFDXVH D SUREH *�FRGH DQG D KDUG�VWRS *�FRGH FDQQRW EH
SURJUDPPHG LQ WKH VDPH EORFN� 7KH SUREH PXVW EH XQDUPHG
ZKHQ WKH *�� EORFN LV H[HFXWHG� DQG ZKHQ WKH D[LV LV UHPRYHG
IURP WKH KDUG VWRS� <RX FDQ KRZHYHU SHUIRUP SURELQJ ZKLOH
WKH D[LV LV SDUNHG DJDLQVW WKH KDUG VWRS�

%ORFN 5HWUDFH <RX FDQ QRW UHWUDFH DQ\ EORFN WKDW PRYHV DQ D[LV RII RI D KDUG
VWRS� 7KLV LV EHFDXVH WKH VWDUW SRLQW RI WKDW PRYH LV
GHWHUPLQHG E\ WKH KDUG VWRS ZKLFK FDQ RQO\ EH VDIHO\ UHDFKHG
E\ H[HFXWLQJ D *�� EORFN� <RX FDQ UHWUDFH D *�� EORFN DV
ORQJ DV WKH D[LV LV VWLOO DJDLQVW WKH KDUG VWRS ZKHQ WKH UHWUDFH
RSHUDWLRQ EHJLQV� <RX FDQQRW UHWUDFH WKURXJK SURJUDPPDEOH
DFF�GHF EORFNV �*���[ DQG *���[�� +RZHYHU� \RX FDQ UHWUDFH
WKURXJK EORFNV ZKHUH SURJUDPPDEOH DFF�GHF ZDV DOUHDG\
DFWLYH�

,QWHUUXSW 3URJUDPV <RX FDQ H[HFXWH DQ LQWHUUXSW SURJUDP GXULQJ D *�� EORFN
SURYLGHG \RX DUH QRW SHUIRUPLQJ D W\SH � LQWHUUXSW �W\SH �
LQWHUUXSWV DUH LQFRPSDWLEOH ZLWK WKH KDUG VWRS IHDWXUH�� <RX
FDQ QRW PRYH DQ D[LV WKDW LV FXUUHQWO\ KROGLQJ DJDLQVW D KDUG
VWRS XVLQJ DQ LQWHUUXSW PDFUR�

<RX FDQ QRW H[HFXWH D *�� EORFN ZLWKLQ DQ LQWHUUXSW PDFUR�

([DFW 6WRS 0RGH
�*���

7KH *�� �H[DFW VWRS PRGH� GRHV QRW IXQFWLRQ RQ *�� EORFNV�
*�� PRGH LV LJQRUHG ZKHQ D *�� LV H[HFXWHG�

3RODU 3URJUDPPLQJ
�*���

<RX FDQ QRW SURJUDP D *�� EORFN LI WKH D[LV \RX DUH
SURJUDPPLQJ DJDLQVW WKH KDUG VWRS LV LQ WKH FXUUHQW SODQH DQG
WKH FRQWURO LV LQ SRODU SURJUDPPLQJ PRGH�

(1' 2) &+$37(5
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8VLQJ 4XLFN3DWK 3OXVZ

7KH 4XLFN3DWK 3OXV �433� IHDWXUH LV RIIHUHG DV D FRQYHQLHQW
SURJUDPPLQJ PHWKRG WR VLPSOLI\ SURJUDPPLQJ� 7KLV PHWKRG RI
SURJUDPPLQJ FDQ SURYH XVHIXO LQ VLPSOLI\LQJ WKH SURJUDPPLQJ RI D
SDUW GLUHFWO\ IURP D SDUW GUDZLQJ� ,Q WKLV FKDSWHU ZH GHVFULEH�

:H GLVFXVV VRPH 4XLFN3DWK 3OXV IHDWXUHV LQ WKLV FKDSWHU� 0DMRU
WRSLFV LQFOXGH�

7RSLF� 2Q SDJH�

3URJUDPPLQJ �����

/LQHDU 4XLFN3DWK �����

&LUFXODU 4XLFN3DWK �����

7KH PRVW VLJQLILFDQW DGYDQWDJH WR WKH 4XLFN3DWK 3OXV IHDWXUH LV WKH
SURJUDPPHU QR ORQJHU KDV WKH QHHG WR FDOFXODWH WKH HQGSRLQW RI
HYHU\ EORFN RU HYHU\ SRLQW RI LQWHUVHFWLRQ� 4XLFN3DWK 3OXV
GHWHUPLQHV WKHVH SRLQWV IURP DQJOHV DQG OHQJWKV�

4XLFN3DWK 3OXV XVHV WKHVH DGGUHVVHV�

�$ $QJOH �� 7KLV ZRUG LV XVHG WR GHILQH WKH DQJOH RI D WRRO SDWK� 7KLV
PDQXDO DVVXPHV WKDW WKH �$�ZRUG LV XVHG� 7KH DQJOH LV DOZD\V
PHDVXUHG FRXQWHUFORFNZLVH IURP WKH ILUVW D[LV GHILQLQJ WKH
FXUUHQWO\ DFWLYH SODQH� 7KH DQJOH LV LQ XQLWV RI GHJUHHV�

/ /HQJWK �� 7KLV ZRUG LV XVHG WR GHILQH WKH OHQJWK RI D OLQHDU WRRO
SDWK� WKH GLUHFWLRQ RI ZKLFK LV GHWHUPLQHG E\ WKH DQJOH ��$�� ,W LV
DOZD\V LQWHUSUHWHG DV DQ LQFUHPHQWDO YDOXH�

:KHQ SURJUDPPLQJ 4XLFN3DWK 3OXV� UHPHPEHU�

� $Q\ D[LV ZRUGV WKDW DUH SURJUDPPHG PXVW EH LQ WKH FXUUHQW
SODQH� DQG DQJOHV DUH PHDVXUHG IURP WKH ILUVW D[LV GHILQLQJ WKDW
SODQH� $OO H[DPSOHV LQ WKLV VHFWLRQ DVVXPH WKDW WKH =; SODQH LV
DFWLYH �DQJOHV DUH PHDVXUHG UHODWLYH WR WKH = D[LV��

� 433 DOZD\V XVHV ´�$µ DV WKH DQJOH ZRUG� :KHQ \RX FUHDWH QHZ
SURJUDPV� DOZD\V SURJUDP WKH 433 DQJOH ZLWK �$� <RXU V\VWHP
LQVWDOOHU KDV WKH DELOLW\ WR GHILQH LQ $03 DQ DGGLWLRQDO OHWWHU WKDW
FDQ DOVR EH XVHG IRU WKH 433 DQJOH� 5HIHU WR \RXU V\VWHP
LQVWDOOHU·V GRFXPHQWDWLRQ� 7KLV DGGLWLRQDO 433 DQJOH ZRUG LV
SURYLGHG RQO\ IRU SURJUDP FRPSDWLELOLW\ ZLWK ROGHU V\VWHPV�

� 7KH DQJOH ZRUG ��$� LV DOZD\V LQWHUSUHWHG DV DQ DEVROXWH DQJOH�
UHJDUGOHVV RI WKH FXUUHQW PRGH �*�� RU *����

&KDSWHU 2YHUYLHZ

3URJUDPPLQJ 4XLFN3DWK
3OXV
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� 7KH /�ZRUG LV DOZD\V LQWHUSUHWHG DV DQ LQFUHPHQWDO GLVWDQFH IURP
WKH FXUUHQW SRVLWLRQ UHJDUGOHVV RI WKH FXUUHQW PRGH �*�� RU *����
5DGLXV RU GLDPHWHU PRGH �*�� � *��� KDV QR HIIHFW RQ WKH �$� RU
/�ZRUG�

� ,I \RX QHHG WR SURJUDP PRUH WKDQ RQH EORFN WR SHUIRUP WKH
4XLFN3DWK 3OXV RSHUDWLRQ EHLQJ XVHG� DQG DQ HUURU LV PDGH LQ RQH
RI WKH SURJUDP EORFNV� WKH FRQWURO DOZD\V VKRZV WKH HUURU DV
EHLQJ LQ WKH ILUVW EORFN RI WKH WZR EORFNV� UHJDUGOHVV RI ZKHWKHU
WKH HUURU LV LQ WKH ILUVW RU WKH VHFRQG EORFN� ,I SURJUDPPLQJ
LQ�6,1*/( %/2&.! PRGH� WKH FRQWURO VWRSV DIWHU WKH H[HFXWLRQ RI
WKH ILUVW EORFN DV QRUPDO�

� ,I \RX QHHG WR SURJUDP PRUH WKHQ RQH EORFN WR SHUIRUP WKH
4XLFN3DWK 3OXV RSHUDWLRQ EHLQJ XVHG� D PD[LPXP RI � QRQ
PRWLRQ EORFNV FDQ EH SURJUDPPHG EHWZHHQ WKHVH EORFNV� $ QRQ
PRWLRQ EORFN LV DQ\ EORFN WKDW GRHV QRW JHQHUDWH D[LV PRWLRQ RQ
RQH RI WKH WZR D[LV LQ WKH FXUUHQW SODQH�

� 7KHVH *�FRGHV FDXVH D V\QWD[ HUURU LI SURJUDPPHG LQ DQ\
4XLFN3DWK 3OXV EORFN�
�� $OO *�FRGHV LQ *�FRGH *URXS � �H[FHSW *��� *��� DQG *���
�� $OO *�FRGHV LQ *�FRGH *URXS � �H[FHSW *��� *��� *��� DQG

*����
�� $OO *�FRGHV LQ *�FRGH JURXS �� �� �� ��� ��� DQG ���

7KH *�FRGH WDEOH LQ DSSHQGL[ & OLVWV WKH *�FRGHV DQG WKHLU JURXS
QXPEHUV�

� ,I \RX QHHG WR SURJUDP PRUH WKHQ RQH EORFN WR SHUIRUP D
4XLFN3DWK 3OXV RSHUDWLRQ� LW FDXVHV DQ HUURU LI WKH FXUUHQW SODQH LV
FKDQJHG WR VRPH RWKHU SDUDOOHO SODQH LQ EHWZHHQ WKHVH EORFNV�

� ,I DQ DQJOH LV SURJUDPPHG LQ D FLUFXODU 4XLFN3DWK 3OXV EORFN� DQ
HUURU LV JHQHUDWHG�

� ,I DQ /�ZRUG LV SURJUDPPHG LQ D *��� RU *���� EORFN DQ HUURU LV
JHQHUDWHG�

2QH��HQG &RRUGLQDWH

0DQ\ WLPHV SDUW GUDZLQJV JLYH D SURJUDPPHU RQO\ RQH D[LV
GLPHQVLRQ IRU D WRRO SDWK DQG UHTXLUH WKDW WKH RWKHU D[LV GLPHQVLRQ
EH FDOFXODWHG E\ WKH DQJOH� 7KLV 4XLFN3DWK 3OXV IHDWXUH HOLPLQDWHV
WKH QHHG IRU WKLV FDOFXODWLRQ� 7KLV PXVW EH D OLQHDU EORFN� 5HIHU WR
SDJH ����� IRU FLUFXODU EORFN�

7KH IRUPDW IRU WKLV EORFN LV�

�$BB ;BB �
<BB

/LQHDU 4XLFN3DWK 3OXV
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:KHUH � ,V �

�$ $QJOH �� 7KLV ZRUG LV XVHG WR GHILQH WKH DQJOH RI D WRRO SDWK� 7KLV PDQXDO
DVVXPHV WKDW WKH �$�ZRUG LV XVHG� 7KH DQJOH LV D SRVLWLYH YDOXH ZKHQ
PHDVXUHG FRXQWHUFORFNZLVH IURP WKH ILUVW D[LV GHILQLQJ WKH FXUUHQWO\ DFWLYH
SODQH DQG D QHJDWLYH YDOXH ZKHQ PHDVXUHG FORFNZLVH� 7KH DQJOH LV LQ
XQLWV RI GHJUHHV�

;�< (QGSRLQW �� 7KLV ZRUG LV XVHG WR SURJUDP RQH RI WKH FRRUGLQDWHV RI WKH
HQG SRLQW RI D OLQHDU SDWK� 7KH FRQWURO FDOFXODWHV WKH RWKHU HQG SRLQW
DXWRPDWLFDOO\� 7KLV FDQ EH DQ\ D[LV ZRUG WKDW LV LQ WKH FXUUHQW SODQH�

2QO\ RQH D[HV ZRUG IURP WKH FXUUHQW SODQH FDQ EH SURJUDPPHG LQ
WKLV EORFN� $Q\ D[LV ZRUG WKDW LV QRW LQ WKH FXUUHQW SODQH LV H[HFXWHG
DV D QRUPDO OLQHDU PRYH WR WKDW FRRUGLQDWH DQG FRPELQHG ZLWK WKH
4XLFN3DWK 3OXV JHQHUDWHG WRRO SDWK�

,I ERWK D[LV ZRUGV IURP WKH FXUUHQW SODQH DUH HQWHUHG LQ WKH EORFN� WKH
DQJOH LV LJQRUHG DQG WKH FRQWURO PRYHV WR WKH FRRUGLQDWH SRVLWLRQ
SURJUDPPHG ZLWK WKH D[LV ZRUGV� $OO H[DPSOHV LQ WKLV VHFWLRQ
DVVXPH WKDW WKH =; SODQH LV DFWLYH�

,PSRUWDQW� ,I WKH SURJUDPPHG WRRO SDWK LV JRLQJ WR EH SDUDOOHO WR DQ
D[LV LQ WKH FXUUHQW SODQH� WKH D[LV ZRUG IRU WKH HQG SRLQW
LQ WKH EORFN VKRXOG EH IRU WKH D[LV LQ WKH FXUUHQW SODQH
WKDW LV QRW SDUDOOHO WR WKH WRRO SDWK� 7KLV PHDQV LI WKH
YDOXH RI WKH DQJOH ��$�ZRUG� LV � GHJUHH RU ��� GHJUHH�
WKH VHFRQG D[LV LQ WKH SODQH PXVW EH SURJUDPPHG LQ WKH
EORFN� ,I WKH YDOXH RI WKH DQJOH LV �� GHJUHH RU ���
GHJUHH� WKH ILUVW D[LV LQ WKH SODQH PXVW EH SURJUDPPHG
LQ WKH EORFN�

([DPSOH ����
$QJOH 'HVLJQDWLRQ�

1�� *2� ;�� <� )�����

1�� *�� <�� �$���

1�� ;���$����

1�� 0���



����� 8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HVXOWV RI $QJOH 'HVLJQDWLRQ� ([DPSOH ����

����
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;
� �� �� �� ��
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�

,PSRUWDQW� &LUFXODU 4XLFN3DWK 3OXV FDQ DOVR XVH DQ DQJOH ��$� LQ D
SURJUDP EORFN� 7KLV LV GHVFULEHG RQ SDJH ������

1R (QG &RRUGLQDWH .QRZQ �/�

7KLV IHDWXUH RI 4XLFN3DWK 3OXV DOORZV WKH SURJUDPPHU WR GHILQH D
WRRO SDWK XVLQJ RQO\ WKH VWDUW SRLQW DQJOH DQG OHQJWK RI D WRRO SDWK�
7KLV PXVW EH D OLQHDU EORFN�

7KH IRUPDW IRU WKLV EORFN LV�

�$BB /BB�

:KHUH � ,V �

�$ $QJOH �� 7KLV ZRUG LV XVHG WR GHILQH WKH DQJOH RI D WRRO SDWK� 7KLV PDQXDO
DVVXPHV WKDW WKH �$�ZRUG LV XVHG� 7KH DQJOH LV D SRVLWLYH YDOXH ZKHQ PHDVXUHG
FRXQWHUFORFNZLVH IURP WKH ILUVW D[LV GHILQLQJ WKH FXUUHQWO\ DFWLYH SODQH DQG D
QHJDWLYH YDOXH ZKHQ PHDVXUHG FORFNZLVH� 7KH DQJOH LV LQ XQLWV RI GHJUHHV�

/ /HQJWK �� 7KLV ZRUG GHWHUPLQHV WKH OHQJWK RI WKH WRRO SDWK� ,W LV PHDVXUHG IURP
WKH VWDUW SRLQW WR WKH HQG SRLQW RI WKH PRYH DORQJ D OLQHDU SDWK� 1R FRRUGLQDWH
SRLQWV DUH QHFHVVDU\�

,PSRUWDQW� ,I DQ\ D[LV ZRUG IURP WKH FXUUHQW SODQH LV GHVLJQDWHG LQ
WKH EORFN� WKH /�ZRUG LV LJQRUHG DQG WKH FRQWURO
FDOFXODWHV WKH HQG SRLQW IURP WKH DQJOH DQG WKH D[LV
ZRUG� ,I DQ DQJOH ��$� RU D OHQJWK �/� LV SURJUDPPHG LQ
D EORFN WKDW DOVR FRQWDLQV ERWK D[LV ZRUGV LQ WKH FXUUHQW
SODQH� WKHQ 4XLFN3DWK 3OXV LV QRW SHUIRUPHG DQG WKH
FRQWURO LJQRUHV WKH �$� DQG WKH /�ZRUGV LQ WKH EORFN�



�����8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ����
$QJOH ZLWK /HQJWK 'HVLJQDWLRQ�

1�� *�� <�� ;��� )����

1�� *�� �$�� /���

1�� �$��� /�����

1�� 0���

)LJXUH ����
5HVXOWV RI $QJOH :LWK /HQJWK 'HVLJQDWLRQ� ([DPSOH ����
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1R ,QWHUVHFWLRQ .QRZQ

7KLV IHDWXUH RI 4XLFN3DWK 3OXV DOORZV WKH SURJUDPPHU WR GHILQH WZR
LQWHUVHFWLQJ� FRQVHFXWLYH� OLQHDU WRRO SDWKV ZLWKRXW NQRZLQJ WKH SRLQW
ZKHUH WKH DFWXDO LQWHUVHFWLRQ WDNHV SODFH� %RWK RI WKHVH EORFNV PXVW
EH OLQHDU EORFNV DQG SURJUDPPHG LQ DEVROXWH PRGH� 7KH DQJOH RI
ERWK RI WKHVH OLQHV PXVW EH NQRZQ�

7KLV LV GRQH ZLWK D VHTXHQFH RI WZR OLQHDU EORFNV �LQ WKH FXUUHQW
SODQH� LQ ZKLFK 433 LV XVHG WR FDOFXODWHG WKH HQG SRLQW RI WKH ILUVW
EORFN� 7KH VWDUW SRLQW RI WKH ILUVW EORFN LV WKH FXUUHQW WRRO SRVLWLRQ�

,PSRUWDQW� 7KH VHFRQG EORFN RI WKHVH WZR EORFNV PXVW EH
SURJUDPPHG LQ DEVROXWH PRGH� $Q\ DWWHPSW WR
SURJUDP WKH VHFRQG EORFN LQ LQFUHPHQWDO JHQHUDWHV DQ
HUURU�

7KH IRUPDW IRU WKHVH EORFNV LV�

�$BB �
�$BB ;BB <BB �



����� 8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

�$ $QJOH � 7KLV ZRUG LV DOZD\V GLVSOD\HG DV E\ WKH FRQWURO HYHQ LI WKH DQJOH LV
QDPHG GLIIHUHQWO\ LQ $03� ,I \RX KDYH D ����� SURJUDP WKDW XVHV D GLIIHUHQW
DGGUHVV WKDQ �$ DQG \RX ZDQW WR UXQ WKH SURJUDP RQ D ����� RU ����� FRQWURO WKH
DQJOHV ZLOO ZRUN EXW WKH FRQWURO QDPHV WKHP �$�

;< (QG 3RLQW RI VHFRQG EORFN � 7KHVH DUH WKH DFWXDO FRRUGLQDWH ORFDWLRQ RI WKH HQG
SRLQW RI WKH VHFRQG EORFN� 7KH\ PXVW EH SURJUDPPHG DV DEVROXWH YDOXHV DQG
PXVW EH D[HV LQ WKH FXUUHQW SODQH�

,PSRUWDQW� 7KHUH PD\ EH XS WR IRXU SURJUDP EORFNV EHWZHHQ WKH
WZR EORFNV LQ WKH DERYH IRUPDW� 7KH RQO\ UHTXLUHPHQW
EHLQJ WKDW WKHVH EORFNV PD\ QRW JHQHUDWH D[LV PRWLRQ LQ
WKH FXUUHQW SODQH�

%RWK RI WKHVH EORFNV PXVW EH SURJUDPPHG LQ WKH VDPH SODQH� ,I WKH
FXUUHQW SODQH LV FKDQJHG EHWZHHQ WKHVH WZR EORFNV H[HFXWLRQ� WKH
FRQWURO JHQHUDWHV DQ HUURU�

([DPSOH ����
433 :KHQ $Q ,QWHUVHFWLRQ LV 8QNQRZQ

1�� *�� ;�� <� )����

1�� *�� �$���

1�� �$��� ;� <����

1�� 0���

)LJXUH ����
5HVXOWV RI 8QNQRZQ ,QWHUVHFWLRQ� )URP ([DPSOH ����
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,I WKH FRQWURO FDQQRW GHWHUPLQH DQ LQWHUVHFWLRQ SRLQW IRU WKH WZR
OLQHDU SDWKV �H�J�� LI WKH SDWKV DUH SDUDOOHO�� DQ HUURU RFFXUV�



�����8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

7KH SURJUDPPHU XVHV WKH &LUFXODU 4XLFN3DWK ZKHQ D GUDZLQJ GRHV
QRW FDOO RXW WKH DFWXDO LQWHUVHFWLRQ RI WZR FRQVHFXWLYH WRRO SDWKV DQG
DW OHDVW RQH RI WKH WRRO SDWKV LV FLUFXODU� 7KLV SUHYHQWV WKH
SURJUDPPHU IURP KDYLQJ WR GR DQ\ FRPSOH[ FDOFXODWLRQV WR
GHWHUPLQH HQG SRLQWV DQG VWDUW SRLQWV ZKHQ DQ DUF LV LQYROYHG�

)RU PRVW FDVHV RI FLUFXODU 4XLFN3DWK 3OXV WKHUH PD\ EH WZR SRVVLEOH
LQWHUVHFWLRQ SRLQWV IRU WKH WZR GHILQHG EORFNV� 'HILQH ZKLFK
LQWHUVHFWLRQ LV GHVLUHG XVLQJ HLWKHU *�� RU *���� LQ WKH ILUVW RI WKH
WZR EORFNV�

3URJUDPPLQJ� 'HILQHV�

*�� WKH ILUVW LQWHUVHFWLRQ WKDW RFFXUV ZKHQ WKH WRRO SDWK RI WKH ILUVW EORFN
LQWHUVHFWV ZLWK WKH VHFRQG EORFN

*���� WKH VHFRQG LQWHUVHFWLRQ WKDW RFFXUV ZKHQ WKH WRRO SDWK RI WKH ILUVW EORFN
LQWHUVHFWV ZLWK WKH VHFRQG EORFN�

)LJXUH ����
*�� YV *���� ,QWHUVHFWLRQV

6HFRQG EORFN LI *�� SURJUDPPHG

6HFRQG EORFN LI *���� SURJUDPPHG

�VW EORFN�VW EORFN

:KHQ SURJUDPPLQJ FLUFXODU 4XLFN3DWK 3OXV� UHPHPEHU�

� :KHQ WKHUH LV RQO\ RQH LQWHUVHFWLRQ LQYROYHG ZLWK WKH WRRO SDWKV�
\RX FDQ SURJUDP WKH *�� DQG *���� FRGHV LQWHUFKDQJHDEO\� 2QH
RI WKHVH *�FRGHV PXVW EH SURJUDPPHG KRZHYHU�

� 7KH *�� RU *���� FRGH PXVW EH SURJUDPPHG LQ WKH ILUVW RI WKH
WZR EORFNV GHILQLQJ WKH WZR WRRO SDWKV�

� ,I WKH DUF LV SURJUDPPHG ZLWK DQ 5�ZRUG� WKH WZR WRRO SDWKV PXVW
EH WDQJHQW� 7KH VLJQ �� RU �� RI WKH 5�ZRUG GHWHUPLQHV WKH DUF
FHQWHU ORFDWLRQ DV GHVFULEHG RQ SDJH ������

� 7KH DQJOH ZRUG ��$� FDQQRW EH SURJUDPPHG LQ D FLUFXODU EORFN�
� %RWK DEVROXWH FRRUGLQDWH YDOXHV LQ WKH FXUUHQW SODQH PXVW EH

SURJUDPPHG IRU WKH VHFRQG EORFN� %RWK PXVW EH SURJUDPPHG
UHJDUGOHVV RI ZKHWKHU WKH ILQDO FRRUGLQDWHV FKDQJH RU QRW�

&LUFXODU 4XLFN3DWK 3OXV
�*��� *�����



����� 8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

/LQHDU WR &LUFXODU EORFNV

:KHQ WKH FRRUGLQDWHV RI WKH LQWHUVHFWLRQ RI D OLQHDU SDWK LQWR D
FLUFXODU SDWK DUH XQNQRZQ� XVH WKH IROORZLQJ IRUPDW� *�� RU *����
PXVW EH SURJUDPPHG� 7KHVH EORFNV PXVW EH SURJUDPPHG LQ
DEVROXWH�

)RUPDW�

*�� *�� �$BB � RU *��*�� �$BB �
*�� ;BB <BB ,BB -BB � *�� ;BB <BB 5BB �

,PSRUWDQW� ,I WKH VHFRQG EORFN LV DQ DUF DQG LW LV SURJUDPPHG E\
XVLQJ ,� DQG . LQWHJUDQG� WKH YDOXHV SURJUDPPHG ZLWK ,�
DQG . DUH QRW PHDVXUHG IURP WKH VWDUW SRLQW RI WKH DUF DV
QRUPDOO\ GRQH� 7KLV LV EHFDXVH WKH VWDUW SRLQW RI WKH DUF
LV QRUPDOO\ XQNQRZQ ZKHQ XVLQJ WKLV IRUPDW� 7KH
LQWHJUDQGV VSHFLI\ WKH GLVWDQFH IURP WKH HQG SRLQW RI WKH
DUF WR WKH FHQWHU SRLQW�

([DPSOH ����
/LQH ,QWR $UF :LWKRXW 3URJUDPPLQJ ,QWHUVHFWLRQ

*��;���<��)���

*��*�����$���

*��;��<���,����-����

0���

)LJXUH ����
5HVXOWV 2I /LQH LQWR $UF :LWKRXW ,QWHUVHFWLRQ� ([DPSOH ����
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,PSRUWDQW� <RX FDQQRW SURJUDP 5 WR VSHFLI\ WKH DUF UDGLXV IRU
OLQHDU�WR�FLUFXODU EORFN FRPELQDWLRQV XQOHVV WKH WZR
WRRO SDWKV DUH WDQJHQW�



�����8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

&LUFXODU WR /LQHDU EORFNV

:KHQ WKH FRRUGLQDWHV RI WKH LQWHUVHFWLRQ RI D FLUFXODU SDWK LQWR D
OLQHDU SDWK DUH XQNQRZQ� XVH WKH IROORZLQJ IRUPDW� *�� RU *����
PXVW EH SURJUDPPHG LQ WKH ILUVW RI WKH WZR EORFNV� 7KHVH EORFNV
PXVW EH SURJUDPPHG LQ DEVROXWH�

)RUPDW�

*�� *�� ,BB -BB � RU *�� *�� 5BB �
*�� �$BB ;BB <BB � *�� $BB ;BB <BB �

,PSRUWDQW� -� DQG . YDOXHV DUH WKH QRUPDO LQWHJUDQG YDOXHV ZKHQ
XVLQJ WKLV IRUPDW �PHDVXUHG IURP VWDUW SRLQW RI DUF WR
DUF FHQWHU�� 7KHVH DUH GLVFXVVHG LQ FKDSWHU ���

([DPSOH ����
$UF ,QWR /LQH :LWKRXW 3URJUDPPLQJ ,QWHUVHFWLRQ 3RLQW

*��;��<��

*��*��,�-��)����

*���$�;��<���

0���

)LJXUH ����
5HVXOWV RI $UF ,QWR /LQH :LWKRXW ,QWHUVHFWLRQ� ([DPSOH ����

&RQWURO JHQHUDWHV
LQWHUVHFWLRQ
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�

�

�������������� � �

,PSRUWDQW� 5 FDQQRW EH SURJUDPPHG WR VSHFLI\ WKH DUF UDGLXV IRU
OLQHDU WR FLUFXODU EORFN FRPELQDWLRQV XQOHVV WKH WZR WRRO
SDWKV DUH WDQJHQW�



������ 8VLQJ 4XLFN3DWK 3OXVZ

3XEOLFDWLRQ ��������� �� $SULO ����

&LUFXODU WR &LUFXODU EORFNV

:KHQ WKH FRRUGLQDWHV RI WKH SRLQW RI LQWHUVHFWLRQ RI D FLUFXODU SDWK
LQWR D FLUFXODU SDWK DUH XQNQRZQ� XVH WKH IROORZLQJ IRUPDW� *�� RU
*���� PXVW EH SURJUDPPHG� ,I XVLQJ WKLV IRUPDW� WKH 5�ZRUG
FDQQRW EH XVHG WR VSHFLI\ WKH UDGLXV RI DQ DUF LQ HLWKHU RI WKH
FLUFXODU EORFNV� 7KHVH EORFNV PXVW EH SURJUDPPHG LQ DEVROXWH�

)RUPDW�

*�� *�� ,BB -BB �
*�� ;BB <BB ,BB -BB �

,PSRUWDQW� 7KH ,� -� . LQWHJUDQG YHFWRUV DUH QRW QHFHVVDULO\ WKH
VDPH YDOXHV DV GLVFXVVHG LQ FKDSWHU ��� 7KH LQWHJUDQGV
RI WKH ILUVW FLUFXODU EORFN VSHFLI\ WKH GLVWDQFH IURP WKH
VWDUW�SRLQW WR WKH FHQWHU RI WKH FLUFOH� 7KH LQWHJUDQGV RI
WKH VHFRQG FLUFXODU EORFN VSHFLI\ WKH GLVWDQFH IURP WKH
HQG�SRLQW WR WKH FHQWHU RI WKH FLUFOH �WKLV LV WKH UHYHUVH
RI QRUPDO�� $W OHDVW RQH RI WKHVH LQWHJUDQG ZRUGV PXVW
EH SURJUDPPHG LQ HDFK RI WKH WZR FLUFXODU EORFNV�

1HLWKHU FLUFXODU EORFN FDQ FRQWDLQ DQ DQJOH ZRUG ��$� ZKHQ \RX XVH
WKLV IRUPDW�

([DPSOH ����
$UF ,QWR $UF :LWKRXW 3URJUDPPLQJ ,QWHUVHFWLRQ

*�;�<��

*��*��-�)�����

*��<��;�,�-������

0���

)LJXUH ����
5HVXOWV $UF ,QWR $UF :LWKRXW ,QWHUVHFWLRQ� ([DPSOH ����

&RQWURO JHQHUDWHV
LQWHUVHFWLRQ
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&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

&KDPIHULQJ DQG &RUQHU 5DGLXV

'XULQJ FRUQHULQJ� WKH ��3& FRQWURO KDV WKH RSWLRQ RI SHUIRUPLQJ
HLWKHU D FKDPIHU �D OLQHDU WUDQVLWLRQ EHWZHHQ WKH EORFNV� RU D FRUQHU
UDGLXV �DQ DUF WUDQVLWLRQ EHWZHHQ EORFNV��

�& &KDPIHU VL]H 7KLV ZRUG LV XVHG WR GHILQH D FKDPIHU OHQJWK WKDW FRQQHFWV WZR
LQWHUVHFWLQJ WRRO SDWKV� 7KLV ZRUG GHWHUPLQHV WKH GLVWDQFH WKDW
WKH FKDPIHU EHJLQV DQG HQGV IURP WKH WRRO SDWKV LQWHUVHFWLRQ�

�5 &RUQHU UDGLXV 7KLV ZRUG LV XVHG WR GHILQH WKH UDGLXV RI DQ DUF WKDW LV WDQJHQW
WR WZR LQWHUVHFWLQJ WRRO SDWKV�

7KLV FKDSWHU GHVFULEHV FKDPIHULQJ DQG FRUQHU UDGLXV LQ GHWDLO� 0DMRU
WRSLFV LQFOXGH�

7RSLF� 2Q SDJH�

&KDPIHULQJ �����

&RUQHU UDGLXV �����

%RWK WKH FKDPIHU DQG WKH FRUQHU UDGLXV IHDWXUHV DUH JHQHUDWHG
EHWZHHQ WZR PRWLRQ EORFNV WKDW PXVW EH SURJUDPPHG LQ WKH VDPH
SODQH� 7KH PRWLRQ EORFN ZLWK WKH FRUQHU FKDPIHULQJ ��&� RU WKH
FRUQHU UDGLXV ��5� ZRUG LV GHILQHG DV WKH ILUVW FRUQHULQJ EORFN� 7KH
QH[W PRWLRQ EORFN LQ WKH FRUQHULQJ SODQH LV GHILQHG DV WKH VHFRQG
EORFN�

,I PRUH WKDQ RQH �&� RU �5�ZRUG LV SURJUDPPHG LQ WKH VDPH EORFN�
RQO\ WKH ULJKW�PRVW ZRUG LV XVHG� RWKHUV DUH LJQRUHG� 7KH VHFRQG
EORFN FDQ DOVR KDYH D FRUQHU FKDPIHULQJ RU FRUQHU URXQGLQJ ZRUG LQ
LW� ,I LW GRHV� WKH VHFRQG EORFN LV DOVR XVHG DV WKH ILUVW EORFN RI WKH
QH[W FRUQHU FKDPIHULQJ RU FRUQHU URXQGLQJ�

�
$77(17,21� ,I \RX PDNH D SURJUDPPLQJ HUURU RI
VRPH W\SH LV PDGH LQ WKH EORFN GHILQLQJ WKH VHFRQG WRRO
SDWK LQ WKH FKDPIHU RU UDGLXV EORFNV� WKH FRQWURO LV QRW
DEOH WR FXW WKH FRUUHFW FKDPIHU RU UDGLXV� ,QVWHDG� WKH
ILUVW EORFN LV H[HFXWHG WR LWV SURJUDPPHG HQGSRLQW�
7KLV FDQ FDXVH GDPDJH WR WKH SDUW RU FXWWLQJ WRRO�

7KHUH LV D OLPLW RI IRXU QRQPRWLRQ EORFNV DOORZHG EHWZHHQ WKH ILUVW
DQG VHFRQG PRWLRQ EORFNV GHILQLQJ WKH FRUQHU WUDQVLWLRQ� $
QRQPRWLRQ EORFN LV DQ\ EORFN WKDW GRHV QRW JHQHUDWH D[LV PRWLRQ LQ
WKH FXUUHQWO\ DFWLYH SODQH� 7KH FRQWURO JHQHUDWHV DQ HUURU LI PRUH
WKDQ IRXU QRQPRWLRQ EORFNV DUH SURJUDPPHG EHWZHHQ WKH FRUQHULQJ
SODQH�

&KDSWHU 2YHUYLHZ



����� &KDPIHULQJ DQG &RUQHU 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKH FKDPIHULQJ DQG FRUQHU UDGLXV IHDWXUHV DUH RIWHQ XVHG LQ
FRQMXQFWLRQ ZLWK 4XLFN3DWK 3OXV� 7KH\ FDQ EH SURJUDPPHG LQ HLWKHU
DEVROXWH �*��� RU LQFUHPHQWDO �*��� PRGHV�

3URJUDP D FKDPIHU VL]H IROORZLQJ WKH DGGUHVV �& WR FXW D FKDPIHU
EHWZHHQ FRQVHFXWLYH WRRO SDWKV� 7KH FKDPIHU ZRUG PXVW IROORZ D
FRPPD ��� DQG LV SURJUDPPHG LQ WKH ILUVW RI WZR SDWKV FRQQHFWHG E\
WKH FKDPIHU� 7KH YDOXH IROORZLQJ WKH �& DGGUHVV LV WKH DPRXQW RI
WRRO SDWK FXW RI HDFK SURJUDPPHG WRRO SDWK E\ WKH FKDPIHU� 7KH
DQJOH WKDW WKH FKDPIHU PDNHV ZLWK WKH WRRO SDWKV LV GHSHQGDQW RQ WKH
VL]H RI WKH FKDPIHU�

0HDVXUH WKH FKDPIHU VL]H IURP WKH LQWHUVHFWLRQ RI WKH WZR EORFNV�

,I WKH EORFN� 7KHQ�

OLQHDU GLVWDQFH SURJUDPPHG ZLWK WKH �&�ZRUG LV PHDVXUHG IURP WKH
LQWHUVHFWLRQ RI WKH WZR WRRO SDWKV DORQJ WKH OLQHDU SDWK�

FLUFXODU WKHQ WKH FKDPIHU GLVWDQFH SURJUDPPHG LV DSSOLHG DV D FKRUG OHQJWK
RQ WKH DUF PHDVXUHG IURP WKH LQWHUVHFWLRQ EHWZHHQ WKH WZR EORFNV�
7KLV DSSOLHV UHJDUGOHVV RI WKH FRPELQDWLRQ RI DUFV DQG OLQHV WR EH
FKDPIHUHG�

7KH �&�ZRUG FDQ EH SURJUDPPHG DQ\ ZKHUH LQ D EORFN DV ORQJ DV QR
VSDFH LV SURJUDPPHG EHWZHHQ WKH FRPPD DQG WKH FKDPIHU GLVWDQFH�

([DPSOH ����
%DVLF &KDPIHULQJ 8VLQJ �&
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1�� 0���

)LJXUH ����
5HVXOWV RI &KDPIHULQJ 8VLQJ �& IURP ([DPSOH ����
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&KDPIHULQJ



�����&KDPIHULQJ DQG &RUQHU 5DGLXV

3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ����
/LQHDU WR &LUFXODU 0RWLRQV ZLWK &KDPIHU

1�� *�� ;� <� )����

1�� *�� ;��� <����
&��

1�� *�� ;��� <���
5���

1�� 0���

)LJXUH ����
5HVXOWV RI /LQHDU WR &LUFXODU 0RWLRQV ZLWK &KDPIHU� ([DPSOH ����

$FWXDO VWDUW SRLQW RI
EORFN 1�� DQG HQG
SRLQW RI FKDPIHU EORFN

3URJUDPPHG HQG SRLQW
RI EORFN 1��

$FWXDO HQG SRLQW RI EORFN 1�� DQG
VWDUW SRLQW RI FKDPIHU EORFN

&

& �FKRUG OHQJWK�

1��

&KDPIHU
EORFN

1��

���������
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��

��
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<

;

8VH WKH �5 FRPPDQG WR SURJUDP D UDGLXV EHWZHHQ WZR LQWHUVHFWLQJ
WRRO SDWKV� 7KH 5 FRPPDQG PXVW EH SURJUDPPHG DIWHU D FRPPD ����
3URJUDP WKH �5 IROORZHG E\ WKH UDGLXV VL]H LQ WKH EORFN ZKHUH WKH
ILUVW SDWK LV SURJUDPPHG� 7KH FRQWURO ORRNV DKHDG WR WKH EORFN
FRPPDQGLQJ WKH VHFRQG SDWK DQG DXWRPDWLFDOO\ LQVHUWV WKH FLUFXODU
URXQGLQJ ERFN WR PHHW WKDW SDWK� 7KLV LQVHUWHG FLUFXODU EORFN LV
DOZD\V WDQJHQW WR ERWK SURJUDPPHG WRRO SDWKV� ,I WKH FRQWURO FDQQRW
JHQHUDWH DQ DUF WKDW LV WDQJHQW WR ERWK SDWKV ZLWK WKH SURJUDPPHG �5�
WKHQ WKH FRQWURO JHQHUDWHV DQ HUURU�

%ORFN� 'HVFULSWLRQ�

7KH ILUVW FRUQHU UDGLXV DOZD\V WHUPLQDWHV DW WKH SRLQW RQ WKH EORFN ZKHUH WKH URXQGLQJ EORFN
LV WDQJHQW WR WKH ILUVW EORFN

7KH URXQGLQJ WHUPLQDWHV DW WKH SRLQW ZKHUH WKH JHQHUDWHG URXQGLQJ EORFN LV WDQJHQW
WR WKH VHFRQG URXQGLQJ EORFN�

7KH VHFRQG URXQGLQJ VWDUWV IURP WKH HQG SRLQW RI WKH JHQHUDWHG FLUFXODU EORFN DQG FRQWLQXHV
RQ WR WKH SURJUDPPHG HQG SRLQW RI WKH VHFRQG EORFN�

7KH 5�ZRUG FDQ EH SURJUDPPHG DQ\ ZKHUH LQ D EORFN DV ORQJ DV QR
VSDFH LV SURJUDPPHG EHWZHHQ WKH �5 DQG WKH UDGLXV OHQJWK�

&RUQHU 5DGLXV
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,PSRUWDQW� ,I WKH WZR PRWLRQ EORFNV DUH WDQJHQW WR HDFK RWKHU� WKHQ
DQ\ FRUQHU URXQGLQJ FRPPDQGV DUH LJQRUHG�

([DPSOH ����
3URJUDPPLQJ D 5DGLXV IRU D &LUFXODU 3DWK LQWR D /LQHDU SDWK�

1�� *�� ;��� <���

1�� ;��� <�� )����

1�� *�� ;��� <�� 5���
5��

1�� *�� ;��� <���

1�� 0���

)LJXUH ����
5HVXOWV RI 5DGLXV IRU D &LUFXODU 3DWK LQWR D /LQHDU SDWK�
([DPSOH ����

;

<
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�

���������

$FWXDO VWDUW SRLQW RI
EORFN 1�� DQG HQG
SRLQW RI FRUQHU EORFN

3URJUDPPHG HQG
SRLQW RI EORFN 1��

$FWXDO HQG SRLQW RI
EORFN 1�� DQG VWDUW
SRLQW RI FRUQHU EORFN

&RUQHU EORFN

5

1��

1��
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([DPSOH ����
5DGLXV DQG &KDPIHU ZLWK 4XLFN3DWK 3OXV

1�� *�� ;��� <�� )����

1�� *�� �$��� &����

1�� ;�� <���
�$�����5����

1�� <���

1�� 0���

)LJXUH ����
5HVXOWV RI 5DGLXV DQG &KDPIHU� ([DPSOH ����

������� ��
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:KHQ XVLQJ FKDPIHULQJ DQG FRUQHU UDGLXV� UHPHPEHU�

� ,I WKH FRQWURO LV H[HFXWLQJ LQ VLQJOH EORFN PRGH� WKH FRQWURO HQWHUV
WKH F\FOH VWRS VWDWH DIWHU H[HFXWLQJ WKH ILUVW EORFN DQG WKH DGMDFHQW
FKDPIHU RU FRUQHU UDGLXV�

� ,I QRQPRWLRQ EORFNV DUH SURJUDPPHG VHSDUDWLQJ WKH WZR
LQWHUVHFWLQJ EORFNV IRU WKH FRUQHU UDGLXV DQG FKDPIHU IHDWXUHV� WKH
FRQWURO H[HFXWHV WKH FKDPIHU RU UDGLXV LPPHGLDWHO\ DIWHU WKH ILUVW
EORFN� 7KH QRQPRWLRQ EORFNV DUH H[HFXWHG DIWHU WKH FRQWURO KDV
H[HFXWHG WKH FKDPIHU RU UDGLXV�

� $Q\ QHJDWLYH VLJQV SURJUDPPHG ZLWK WKH �&� RU �5�ZRUGV DUH
LJQRUHG� 8VH WKH DEVROXWH YDOXH RI WKH ZRUG WR FXW WKH FKDPIHU RU
UDGLXV� )RU H[DPSOH �&��� LV XVHG DV �&���

&RQVLGHUDWLRQV ZLWK
&KDPIHULQJ DQG &RUQHU
5DGLXV
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� $Q HUURU LV JHQHUDWHG LI WKH OHQJWK RI D FKDPIHU LV ODUJHU WKDQ WKH
SURJUDPPHG OHQJWK RI WKH ILUVW RU VHFRQG PRYH� RU IRU FRUQHU
URXQGLQJ LI WKH SURJUDPPHG FRUQHU UDGLXV LV VR ODUJH WKDW WKH
WDQJHQW SRLQW RQ ERWK RI WKH WZR SURJUDPPHG EORFNV GRHV QRW
H[LVW�

� $Q HUURU LV JHQHUDWHG LI \RX DWWHPSW WR FKDQJH SODQHV EHWZHHQ
EORFNV WKDW DUH FKDPIHU RU FRUQHU UDGLXV EORFNV�

� <RX PXVW SURJUDP �& DQG �5 LQ EORFNV WKDW FRQWDLQ D[LV PRWLRQ LQ
WKH FXUUHQW SODQH� ,I WKH\ DUH SURJUDPPHG LQ D EORFN WKDW GRHV
QRW FRQWDLQ D[LV PRWLRQ LQ WKH FXUUHQWO\ DFWLYH SODQH� WKH FRQWURO
JHQHUDWHV DQ HUURU�

� �& DQG �5 FDQQRW EH SURJUDPPHG LQ D EORFN WKDW FRQWDLQV DQ\ RI
WKH IROORZLQJ�
�� $Q\ IL[HG F\FOH *�FRGHV
�� $Q\ GZHOO FRPPDQGV
�� 7KUHDG FXWWLQJ EORFNV
�� 3URJUDPPDEOH ]RQH *�FRGHV

� <RXU V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH UHVROXWLRQ RI WKH �&�
DQG �5�ZRUGV IRU ERWK LQFK DQG PHWULF SURJUDPPLQJ� 5HIHU WR
GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

6SLQGOHV

7KLV FKDSWHU GHVFULEHV KRZ WR SURJUDP VSLQGOHV�

,QIRUPDWLRQ DERXW� 2Q SDJH�

&RQWUROOLQJ 6SLQGOH �����

6SLQGOH 2ULHQWDWLRQ �����

6SLQGOH 'LUHFWLRQ �����

6\QFKURQL]HG 6SLQGOHV �����

7KH *�� FRGH LV XVHG WR SURJUDP WKH DFWLYH FRQWUROOLQJ VSLQGOH IRU
IHDWXUHV DQG PRGHV UHTXLULQJ VSLQGOH RSHUDWLRQ� 7KH *�� FRGH LV
PRGDO DQG RQO\ RQH VSLQGOH PD\ EH WKH FRQWUROOLQJ VSLQGOH� $OO
RWKHU VSLQGOHV DUH DX[LOLDU\ VSLQGOHV�

� *���� ³ 6SLQGOH � &RQWUROOLQJ
� *���� ³ 6SLQGOH � &RQWUROOLQJ
7DEOH ���$ OLVWV WKH DOORZHG VSLQGOH FDSDELOLWLHV�

7DEOH ���$
6SLQGOH &DSDELOLWLHV

&RQWURO 7\SH 1XPEHU RI 6SLQGOHV 6SLQGOH 7\SH

��3& � 3ULPDU\
$X[LOLDU\ �

6SLQGOHV � DQG � PXVW EH FRQILJXUHG LQ $03� DQG WKH DVVRFLDWHG
VSLQGOH SDUDPHWHUV PXVW EH VHW SURSHUO\ WR SURYLGH IRU WKH UHTXLUHG
VSLQGOH IXQFWLRQV�

)RU V\VWHPV ZLWK QR VSLQGOH FRQILJXUHG� VLPXODWHG VSLQGOH IHHGEDFN LV
SURYLGHG IRU WKH FRQWUROOLQJ VSLQGOH� 7KLV DOORZV DOO FRQWURO IHDWXUHV
WKDW UHTXLUH VSLQGOH IHHGEDFN� L�H�� ,35 IHHGUDWH� WKUHDGLQJ� &66� WR
VLPXODWH WKH IHHGEDFN IURP D VSLQGOH HYHQ WKURXJK WKH $03HG V\VWHP
FRQILJXUDWLRQ FRQWDLQHG QR VSLQGOH� 7KH GHIDXOW LV ���� FRXQWV�SHU�UHY
GHYLFH�

,PSRUWDQW� 2Q WKH ��3& FRQWURO� LI WKH DX[LOLDU\ VSLQGOHV DUH
SURJUDPPHG EXW KDYH QRW EHHQ FRQILJXUHG DV DFWLYH
WKURXJK $03� WKLV HUURU LV JLYHQ DV GHFRGH HUURUV RQ
DQ\ EORFNV WKDW FRQWDLQ WKH *���� FRGH�

´63,1'/( � 127 &21),*85('µ

&KDSWHU 2YHUYLHZ

&RQWUROOLQJ 6SLQGOH
�*����� *�����
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6SLQGOH 6SHHG �6�ZRUG�

8VH WKH 6�ZRUG WR SURJUDP WKH VSLQGOH VSHHG IRU DOO FRQILJXUHG
VSLQGOHV� 7KH FRPPRQ 6�ZRUG FDQ EH DSSOLHG SHU VSLQGOH E\
DVVRFLDWLQJ WKH 6�ZRUG LQ WKH VDPH EORFN ZLWK WKH VSLQGOH GLUHFWLRQDO
0�FRGHV� 5HIHU WR SDJH ����� IRU LQIRUPDWLRQ DERXW VSLQGOH
GLUHFWLRQDO 0�FRGHV� ,I QR GLUHFWLRQDO 0�FRGH LV SURJUDPPHG LQ WKH
EORFN ZLWK WKH 6�ZRUG� WKHQ WKH 6�ZRUG LV DSSOLHG WR WKH DFWLYH
FRQWUROOLQJ VSLQGOH�

�
$77(17,21� 7KH GLVSOD\HG 6�ZRUG DOZD\V VKRZV
WKH FRQWUROOLQJ VSLQGOH·V SURJUDPPHG VSLQGOH VSHHG�
:KHQ WKH QRQFRQWUROOLQJ VSLQGOHV DUH FRQILJXUHG� WKHLU
6�ZRUG GLVSOD\ PXVW EH KDQGOHG E\ VRPH RWKHU PHDQV�
5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU
GLVSOD\ FDSDELOLWLHV RI WKH DFWLYH VSLQGOH VSHHG IRU
DX[LOLDU\ VSLQGOHV�

7KH 6�ZRUG XQLWV UHSUHVHQW UHYROXWLRQV SHU PLQXWH �530� LQ PRVW
FDVHV� 2QO\ GXULQJ &66 SURJUDPPLQJ DUH WKH 6�ZRUG XQLWV GLIIHUHQW�
:KLOH &66 PRGH LV DFWLYH� WKH 6�ZRUG XQLWV UHSUHVHQW VXUIDFH IHHW
SHU PLQXWH� 2QO\ WKH FRQWUROOLQJ VSLQGOH FDQ FKDQJH LWV 6�ZRUG
PRGH IURP 530 WR &66�

)RU HDFK SRVVLEOH VSLQGOH FRQILJXUHG� WKH FRQWURO LV HTXLSSHG WR
SHUIRUP D VSLQGOH RULHQW RSHUDWLRQ� 7KLV RSHUDWLRQ LV XVHG WR URWDWH
WKH VSLQGOH WR D JLYHQ DQJOH� 7\SLFDOO\ WKLV PD\ EH XVHG WR RULHQW WKH
VSLQGOH IRU ORDG�XQORDG RSHUDWLRQV� WR SRVLWLRQ D FKXFN IRU DXWRPDWLF
FKXFN ZUHQFK RSHUDWLRQ� HWF� 7KLV RULHQW RSHUDWLRQ LV QRW WKH VDPH DV
XVLQJ D VSLQGOH DV DQ D[LV IRU SRVLWLRQLQJ� $Q RULHQW RSHUDWLRQ LV
SHUIRUPHG VHSDUDWHO\ IURP D[LV PRWLRQV DQG FDQQRW EH LQWHUSRODWHG
ZLWK QRUPDO D[LV PRWLRQV�

7KHUH DUH WZR W\SHV RI VSLQGOH RULHQWV DYDLODEOH� 7KH\ DUH�

� 2SHQ�ORRS RULHQW � 7KH VSLQGOH GRHV QRW XVH D IHHGEDFN GHYLFH IRU
WKLV W\SH RI RULHQW� 7KH ILQDO GHVWLQDWLRQ RI WKH VSLQGOH ZKHQ
SHUIRUPLQJ DQ RSHQ�ORRS RULHQW LV GHWHUPLQHG E\ ORJLF� 7\SLFDOO\
WKHUH LV VRPH IRUP RI KDUGZDUH VZLWFK XVHG WR GHWHUPLQH WKH
VSLQGOH LV DW WKH SURSHU SRVLWLRQ� :KHQ WKH RSHQ�ORRS RULHQW LV
SHUIRUPHG WKH VSLQGOH LV WXUQHG DW DQ $03�GHILQHG 530 DQG LQ
DQ $03�GHILQHG GLUHFWLRQ�

� &ORVHG�ORRS RULHQW � 7KH VSLQGOH PXVW EH HTXLSSHG ZLWK D
IHHGEDFN GHYLFH� 7KH ILQDO GHVWLQDWLRQ RI WKH VSLQGOH ZKHQ
SHUIRUPLQJ D FORVHG�ORRS RULHQW PD\ EH GHWHUPLQHG LQ $03� RU
HQWHUHG LQ D SURJUDP EORFN UHTXHVWLQJ DQ RULHQW� :KHQ WKH
FORVHG�ORRS RULHQW LV SHUIRUPHG� WKH VSLQGOH LV SRVLWLRQHG DW DQ
$03�GHILQHG 530�

6SLQGOH 2ULHQWDWLRQ
�0��� 0�����



�����6SLQGOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKH VSLQGOH LV� WKH RULHQW ZLOO�

WXUQLQJ FRPSOHWH LQ WKH VDPH GLUHFWLRQ DV WKH VSLQGOH LV FXUUHQWO\ UHYROYLQJ�

,I WKH VSLQGOH LV WXUQLQJ IDVWHU WKDQ WKH RULHQW VSHHG GHILQHG LQ $03� LW
ILUVW VORZV WR WKDW RULHQW VSHHG EHIRUH SHUIRUPLQJ WKH RULHQW�

QRW WXUQLQJ EH SHUIRUPHG LQ ZKLFKHYHU GLUHFWLRQ WKDW UHVXOWV LQ WKH VSLQGOH
UHDFKLQJ WKH UHTXLUHG SRVLWLRQ E\ XVLQJ WKH VKRUWHVW DQJXODU GLVWDQFH�

,PSRUWDQW� $ VSLQGOH RULHQW LV DOVR VRPHWLPHV DXWRPDWLFDOO\
UHTXHVWHG E\ WKH FRQWURO ZKHQ SHUIRUPLQJ VRPH RI WKH
GULOOLQJ F\FOHV GHVFULEHG LQ FKDSWHU ��� 7KLV GULOOLQJ
F\FOH RULHQW RULHQWV WR HLWKHU WKH $03�GHILQHG SRVLWLRQ
LI XVLQJ D FORVHG�ORRS RULHQW W\SH RU WR WKH SRVLWLRQ
GHILQHG DV WKH RSHQ�ORRS RULHQW SRVLWLRQ�

,PSRUWDQW� ,Q V\VWHPV DOORZLQJ PXOWLSOH VSLQGOHV� RQO\ RQH 0��
FRGH FDQ EH LQ D EORFN� ,I WZR 0�� FRGHV DSSHDU LQ RQH
EORFN� H�J�� 0���� 0��� WKLV HUURU PHVVDJH DSSHDUV�
´21/< 21( 0�� $//2:(' 3(5 %/2&.�µ

5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR GHWHUPLQH ZKLFK
RULHQW \RXU V\VWHP LV HTXLSSHG WR SHUIRUP� 7KLV PDQXDO DVVXPHV
WKDW D FORVHG�ORRS W\SH RULHQW LV DYDLODEOH� ,I DQ RSHQ�ORRS RULHQW LV
XVHG� UHIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV RQ LWV
RSHUDWLRQ� DV LW LV KLJKO\ ORJLF GHSHQGDQW�

%RWK RSHQ� DQG FORVHG�ORRS VSLQGOH RULHQWV FDQ EH UHTXHVWHG HLWKHU
E\ SURJUDPPLQJ WKH DSSURSULDWH VSLQGOH RULHQW FRGH �0��� 0�����
LQ D SURJUDP EORFN� RU E\ UHTXHVWLQJ RQH WKURXJK ORJLF� ,I
FORVHG�ORRS RULHQW LV UHTXHVWHG WKURXJK ORJLF� WKH RULHQW DQJOH LV
IL[HG DW WKH GHIDXOW RULHQW DQJOH SUHVHW E\ WKH V\VWHP LQVWDOOHU LQ
$03�

,I D FORVHG�ORRS RULHQW LV UHTXHVWHG E\ SURJUDPPLQJ WKH DSSURSULDWH
VSLQGOH RULHQW FRGH �0��� 0������ WKH RSWLRQ H[LVWV WR RULHQW WKH
VSLQGOH WR WKH $03�GHILQHG RULHQW SRVLWLRQ RU WR D SRVLWLRQ
SURJUDPPHG ZLWK DQ 6 SDUDPHWHU LQ WKH 0�� EORFN� 7KH 6
SDUDPHWHU GHILQHV DQ DQJOH DW ZKLFK WKH VSLQGOH LV SRVLWLRQHG UHODWLYH
WR DQ DQJOH RI ]HUR WKDW LV IL[HG IRU D VSHFLILF PDFKLQH� 5HIHU WR WKH
GRFXPHQWDWLRQ SUHSDUHG E\ WKH V\VWHP LQVWDOOHU� 7KLV 6 SDUDPHWHU
DOZD\V SURJUDPV DQ DEVROXWH DQJXODU SRVLWLRQ� 7KH DQJOH
SURJUDPPHG LV QRW DIIHFWHG E\ LQFUHPHQWDO RU DEVROXWH SURJUDPPLQJ
PRGH �LI RSHQ�ORRS RULHQW LV EHLQJ XVHG� WKH YDOXH SURJUDPPHG ZLWK
WKH 6 SDUDPHWHU LV LJQRUHG��

7KH 0�� FRGH LV PRGDO� +RZHYHU� HDFK WLPH LW LV QHFHVVDU\ WR RULHQW
WR D VSHFLILF DQJOH� DQ 0�� ZLWK DQ 6�ZRUG PXVW EH SURJUDPPHG�
3URJUDPPLQJ DQ 6�ZRUG DORQH UHSODFHV WKH FXUUHQW PRGDO VSLQGOH
VSHHG XVHG ODWHU ZKHQ WKH 0�� PRGH LV FDQFHOHG� &DQFHO WKH 0��
VSLQGOH RULHQW E\ SURJUDPPLQJ RQH RI WKH RWKHU VSLQGOH PRGH
0�FRGHV�
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7R FDQFHO VSLQGOH RULHQW� 3URJUDP� 0HDQLQJ�

6SLQGOH �
FRGH 0��

0��
0��
0��

6SLQGOH � FORFNZLVH
6SLQGOH � FRXQWHUFORFNZLVH
6SLQGOH � VWRS

6SLQGOH �
FRGH 0����

0����
0����
0����

6SLQGOH � FORFNZLVH
6SLQGOH � FRXQWHUFORFNZLVH
6SLQGOH � VWRS

8VH WKH VSLQGOH GLUHFWLRQDO 0�FRGHV WR SURJUDP HDFK FRQILJXUHG
VSLQGOH SURJUDP FRQWUROOHG VSLQGOH URWDWLRQ�

7DEOH ���% OLVWV WKH VSLQGOH GLUHFWLRQ FRGHV�

7DEOH ���%
6SLQGOH 'LUHFWLRQDO &RGHV

6SLQGOH 7\SH 'LUHFWLRQDO &RGH 7KLV PHDQV�

3ULPDU\ 0��
0��
0��

6SLQGOH � FORFNZLVH
6SLQGOH � FRXQWHUFORFNZLVH
6SLQGOH VWRS

6SLQGOH � 0����
0����
0����

6SLQGOH � FORFNZLVH
6SLQGOH � FRXQWHUFORFNZLVH
6SLQGOH � VWRS

(DFK VSLQGOH FDQ KDYH LQGHSHQGHQW URWDWLRQDO FRQWURO� DQG WKH
URWDWLRQDO VSHHG LV SURJUDPPHG E\ XVLQJ WKH 6�ZRUG� ,I D GLUHFWLRQDO
VSLQGOH FRGH LV SURJUDPPHG LQ WKH VDPH EORFN DV WKH 6�ZRUG� WKHQ
WKDW 6�ZRUG LV DSSOLHG WR HDFK RI WKH EORFN·V DVVRFLDWHG VSLQGOHV�

([DPSOH ����
6SLQGOH 6\QFKURQL]DWLRQ ZLWK � 6SLQGOHV &RQILJXUHG LQ $03

1���� 0�� 6SLQGOH � VWRS

1���� 0���� 6SLQGOH � VWRS

1���� 0�� 0���� 6��� 6SLQGOH � FORFNZLVH ��� USP
6SLQGOH � FRXQWHUFORFNZLVH ��� USP

1���� 0���� 6�� 6SLQGOH � FORFNZLVH �� USP

,PSRUWDQW� 2Q WKH ��3& FRQWURO� LI WKH DX[LOLDU\ VSLQGOH GLUHFWLRQDO
0�FRGHV DUH SURJUDPPHG EXW WKH DX[LOLDU\ VSLQGOHV
KDYH QRW EHHQ FRQILJXUHG DV DFWLYH WKURXJK $03� WKLV
HUURU LV JLYHQ DV GHFRGH HUURU RQ DQ\ EORFNV WKDW KDYH
GLUHFWLRQDO 0�FRGHV RI WKH DVVRFLDWHG VSLQGOH
SURJUDPPHG�
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6SLQGOH 'LUHFWLRQ
�0��� 0��� 0���
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8VH WKLV IHDWXUH WR V\QFKURQL]H WKH SRVLWLRQ DQG�RU YHORFLW\ EHWZHHQ
WZR VSLQGOHV ZLWK IHHGEDFN XVLQJ \RXU ��3& FRQWURO�

7ZR W\SHV RI V\QFKURQL]DWLRQ DUH DYDLODEOH�

� 9HORFLW\ ³ V\QFKURQL]HV RQO\ WKH VSHHG EHWZHHQ WZR VSLQGOHV
� 9HORFLW\ DQG 3RVLWLRQ ³ V\QFKURQL]HV WKH VSHHG DQG DQJXODU

SRVLWLRQ EHWZHHQ WZR VSLQGOHV
3ULRU WR DFWLYDWLRQ� \RX DUH UHVSRQVLEOH IRU VHOHFWLQJ WKH SURSHU JHDU
UDQJHV DQG UDWLRV� 7KH JHDU UDWLR EHWZHHQ WKH IHHGEDFN GHYLFH DQG
WKH VSLQGOH PXVW EH ���� $Q\ RWKHU W\SH� LQFOXGLQJ QRQXQLW UDWLRV�
ZLOO QRW DOORZ UHSHDWDELOLW\ RI WKH RULHQWDWLRQ RI \RXU VSLQGOH DQG
PD\ FDXVH SRVLWLRQLQJ RIIVHW LQDFFXUDFLHV�

6SLQGOH &RQILJXUDWLRQ

<RXU V\VWHP LQVWDOOHU VHOHFWV WZR VSLQGOHV WR PDNH XS WKH
V\QFKURQL]DWLRQ SDLU� ZKLFK FRQVLVWV RI WKH FRQWUROOLQJ DQG IROORZHU
VSLQGOHV� 'XULQJ V\QFKURQL]DWLRQ� WKH FRQWUROOLQJ VSLQGOH LQLWLDWHV
VSLQGOH PRWLRQ ZKLOH WKH IROORZHU VSLQGOH DWWHPSWV WR V\QFKURQL]H
ZLWK LW� <RXU V\VWHP LQVWDOOHU GHWHUPLQHV WKH FRQILJXUDWLRQ RI WKHVH
VSLQGOHV� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU PRUH
LQIRUPDWLRQ DERXW VSLQGOH FRQILJXUDWLRQ�

*HDU UDQJHV DUH VHW VHSDUDWHO\ IRU HDFK VSLQGOH� ,I WKH FRQWUROOLQJ
VSLQGOH VSHHG LV RXWVLGH RI WKH FXUUHQW IROORZHU VSLQGOH JHDU UDQJH
ZKHQ D VHHN LV DWWHPSWHG� WKH FRQWUROOLQJ VSLQGOH ZLOO UDPS WR ZLWKLQ
WKH IROORZHU·V OLPLWV VHW LQ $03�

6HOHFWLQJ WKH &RQWUROOLQJ 6SLQGOH

7KH V\QFKURQL]HG VSLQGOH·V FRQWUROOLQJ VSLQGOH� ZKLFK LV GHWHUPLQHG
E\ \RXU V\VWHP LQVWDOOHU� PXVW EH SURJUDPPHG DV WKH SDUW SURJUDP·V
FRQWUROOLQJ VSLQGOH LQ \RXU SDUW SURJUDP SULRU WR V\QFKURQL]DWLRQ�
8VH RQH RI WKH *�� FRGHV �*����� DQG *����� WR GHVLJQDWH WKH DFWLYH
FRQWUROOLQJ VSLQGOH IRU VSLQGOH V\QFKURQL]DWLRQ� 5HIHU WR SDJH �����
IRU PRUH LQIRUPDWLRQ DERXW WKH *�� FRGHV DQG \RXU V\VWHP
LQVWDOOHU·V GRFXPHQWDWLRQ WR LGHQWLI\ \RXU FRQWUROOLQJ VSLQGOH�

,PSRUWDQW� 7\SLFDOO\� WKH SURJUDPPHG VSHHG RI WKH FRQWUROOLQJ
VSLQGOH GLFWDWHV WKH VSHHG RI WKH IROORZHU VSLQGOH� )RU
PRUH LQIRUPDWLRQ DERXW YDOLG JHDU UDQJHV� UHIHU WR
SDJH ������

6\QFKURQL]HG 6SLQGOHV



����� 6SLQGOHV

3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ WKH 6SLQGOH 6\QFKURQL]DWLRQ )HDWXUH

8VH WKHVH WKUHH *��FRGHV WR PDQLSXODWH WKH VSLQGOH V\QFKURQL]DWLRQ
IHDWXUH�

� 6HW VSLQGOH SRVLWLRQDO V\QFKURQL]DWLRQ �*���³VHWV WKH IROORZHU
VSLQGOH VSHHG�GLUHFWLRQ DQG UHODWLYH SRVLWLRQ RIIVHW WR PDWFK WKH
FRQWUROOLQJ VSLQGOH�

� 6HW DFWLYH VSLQGOH VSHHG V\QFKURQL]DWLRQ �*�����³VHWV WKH
IROORZHU VSLQGOH VSHHG�GLUHFWLRQ WR PDWFK WKH FRQWUROOLQJ VSLQGOH�

� 'HDFWLYH VSLQGOH V\QFKURQL]DWLRQ �*���³VKXWV RII
V\QFKURQL]DWLRQ ZKLOH PDLQWDLQLQJ WKH FRQWUROOLQJ DQG IROORZHU
VSLQGOHV· FXUUHQW VSHHG DQG GLUHFWLRQ�

$FWLYDWH 6SLQGOH 3RVLWLRQDO 6\QFKURQL]DWLRQ �*���

8VH WKH ´$FWLYDWH 6SLQGOH 3RVLWLRQDO 6\QFKURQL]DWLRQµ WR
V\QFKURQL]H VSHHG DQG SRVLWLRQ� 7KH SRVLWLRQ LV EDVHG RQ D
SURJUDPPHG 6��ZRUG �GHJUHHV�� ,I \RX GR QRW SURJUDP DQ 6��ZRUG LQ
WKH *�� EORFN� LW ZLOO DXWRPDWLFDOO\ JR WR WKH UHODWLYH SRVLWLRQDO
RIIVHW� VHW E\ \RXU V\VWHP LQVWDOOHU� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU PRUH LQIRUPDWLRQ�

'XULQJ D *��� WKH VSLQGOHV DWWHPSW WR PDWFK VSHHGV� 2QFH WKH
VSHHGV DUH PDWFKHG� WKH VSLQGOHV DWWHPSW WR V\QFKURQL]H WKHLU UHODWLYH
SRVLWLRQDO RIIVHW� 2QFH V\QFKURQL]DWLRQ LV DFKLHYHG� WKH DFWLYH
VSLQGOH VSHHG DQG PRGH �0��� 0��� 0��� RU 0��� SURJUDPPHG IRU
WKH IROORZHU VSLQGOH LV UHSODFHG E\ WKH FXUUHQW FRQWUROOLQJ VSLQGOH
VSHHG DQG PRGH�

,PSRUWDQW� &KDQJHV LQ VSLQGOH VSHHGV WKDW ZRXOG QRUPDOO\ RFFXU DV
D UHVXOW RI &66 RU RWKHU SURJUDPPHG FKDQJHV WR VSLQGOH
VSHHGV� GLUHFWLRQV� DQG VSLQGOH VSHHG RYHUULGH ZLOO QRW
RFFXU XQWLO V\QFKURQL]DWLRQ LV DFKLHYHG�

7KH IRUPDW IRU WKH *�� EORFN LV DV IROORZV�

*��6BB�

:KHUH� 'HILQHV�

6 WKH DQJXODU RIIVHW EHWZHHQ WZR VSLQGOHV �GHJUHHV�

,PSRUWDQW� 1R RWKHU SURJUDP OHWWHUV DUH DOORZHG LQ WKH *�� EORFN
H[FHSW DX[LOLDU\ OHWWHUV DQG V\VWHP LQVWDOOHU 0��FRGHV�

7KH IROORZLQJ H[DPSOH DVVXPHV WKDW WKH FRQWUROOLQJ DQG IROORZHU
VSLQGOHV ZHUH GHILQHG DV VSLQGOH � DQG VSLQGOH �� UHVSHFWLYHO\� E\
\RXU V\VWHP LQVWDOOHU�



�����6SLQGOHV

3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ����
6SLQGOH 6\QFKURQL]DWLRQ

0�� 6���� 6SLQGOH � FORFNZLVH ��� USP

0���� 6���� 6SLQGOH � FRXQWHUFORFNZLVH DW ��� USP

*����� 6SLQGOH � DV FRQWUROOLQJ VSLQGOH

*�� 6��� 6SLQGOH � FKDQJHV GLUHFWLRQ DQG DFFHOHUDWHV WR VSLQGOH
�·V VSHHG� VSLQGOH � V\QFKURQL]HV DQJXODU SRVLWLRQ ZLWK
VSLQGOH � �RIIVHW �� GHJUHHV�

$FWLYDWH 6SLQGOH 6SHHG 6\QFKURQL]DWLRQ �*�����

8VH WKH ´$FWLYDWH 6SLQGOH 6SHHG 6\QFKURQL]DWLRQµ WR V\QFKURQL]H
VSHHG DQG GLUHFWLRQ RQO\� 8VLQJ *���� GRHV QRW JXDUDQWHH D
FRQVLVWHQW SRVLWLRQDO RIIVHW EHWZHHQ WKH WZR VSLQGOHV� 'XULQJ D
*����� WKH IROORZHU VSLQGOH DWWHPSWV WR V\QFKURQL]H VSHHGV ZLWK WKH
FRQWUROOLQJ VSLQGOH� 2QFH V\QFKURQL]DWLRQ LV DFKLHYHG� WKH FXUUHQW
VSLQGOH VSHHG DQG PRGH �0��� 0��� 0��� RU 0��� SURJUDPPHG IRU
WKH IROORZHU VSLQGOH LV UHSODFHG E\ WKH FXUUHQW FRQWUROOLQJ VSLQGOH
VSHHG DQG PRGH SURJUDPPHG� 7KH RULJLQDO IROORZHU VSLQGOH VSHHG
DQG GLUHFWLRQ LV QRW UHWDLQHG�

,PSRUWDQW� &KDQJHV WKDW RFFXU DV D UHVXOW RI &66 RU RWKHU
SURJUDPPHG FKDQJHV WR VSLQGOH VSHHGV� GLUHFWLRQV� DQG
VSLQGOH VSHHG RYHUULGH ZLOO QRW RFFXU XQWLO
V\QFKURQL]DWLRQ LV DFKLHYHG�

7KH IRUPDW IRU WKH *���� F\FOH LV DV IROORZV�

*�����

,PSRUWDQW� 1R RWKHU SURJUDP OHWWHUV DUH DOORZHG LQ WKH *���� EORFN
H[FHSW DX[LOLDU\ OHWWHUV DQG V\VWHP LQVWDOOHU 0��FRGHV�

'HDFWLYDWH 6SLQGOH 6\QFKURQL]DWLRQ �*���

8VH *�� WR GHDFWLYDWH WKH V\QFKURQL]HG VSLQGOH IHDWXUH� :KHQ
V\QFKURQL]DWLRQ LV GHDFWLYDWHG� WKH IROORZHU VSLQGOH ZLOO UHPDLQ LQ
WKH VDPH VWDWH �0��� 0��� 0��� RU 0��� DQG DW WKH ODVW
SURJUDPPHG VSHHG IRU FRQWUROOLQJ VSLQGOH XQWLO \RX FKDQJH WKH
SURJUDP VHWWLQJV RU LI \RXU V\VWHP LQVWDOOHU ZULWHV ORJLF WR
UHFRPPDQG WKH VSLQGOH�

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*���

,PSRUWDQW� 1R RWKHU SURJUDP OHWWHUV DUH DOORZHG LQ WKH *�� EORFN
H[FHSW DX[LOLDU\ OHWWHUV DQG V\VWHP LQVWDOOHU 0��FRGHV�



����� 6SLQGOHV
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:KHQ XVLQJ WKH V\QFKURQL]HG VSLQGOH IHDWXUH� UHPHPEHU�

� \RX FDQQRW UHWUDFH WKURXJK D V\QFKURQL]DWLRQ EORFN �*��� *��� RU
*������ +RZHYHU� \RX FDQ UHWUDFH WKURXJK EORFNV ZKHUH
V\QFKURQL]DWLRQ ZDV DOUHDG\ DFWLYH�

� JHDU FKDQJHV DUH QRW DOORZHG GXULQJ V\QFKURQL]DWLRQ� ,I VSLQGOH
VSHHGV H[FHHG WKH JHDU UDQJH RI HLWKHU VSLQGOH� WKH VSLQGOHV ZLOO
EH OLPLWHG WR WKH PRUH UHVWULFWLYH VSLQGOH·V YDOXHV�

� GXH WR WKH VHUYR VZLWFK IURP RSHQ�� WR FORVHG��ORRS GXULQJ
V\QFKURQL]DWLRQ� D RQH��LWHUDWLRQ KHVLWDWLRQ LQ WKH VSLQGOHV PD\ EH
VHHQ ZKHQ WKLV VZLWFK RFFXUV� 7KLV VPDOO GHFHOHUDWLRQ PD\ EH
PRUH DSSDUHQW LQ V\VWHPV ZLWK D VPDOOHU VSLQGOH PRWRU RU LI
V\QFKURQL]DWLRQ LV GRQH DW KLJKHU VSHHGV�

� 3URJUDP 5HVWDUW� 0LG��6WDUW� DQG ,QWHUUXSW 0DFURV ZLOO EH
DOORZHG� ,I V\QFKURQL]DWLRQ LV GLVDEOHG GXULQJ DQ LQWHUUXSW PDFUR�
LW ZLOO UHV\QFKURQL]H XSRQ UHWXUQ� LQ WKH HYHQW WKDW DOO RI WKH
FRQGLWLRQ FKHFNV OLVWHG LQ WKLV VHFWLRQ DOORZ LW WR� RWKHUZLVH D
GHFRGH HUURU ZLOO UHVXOW� 0LG��6WDUW DQG UHVWDUW PXVW DOVR SDVV DOO
FRQGLWLRQV GHVFULEHG LQ WKLV VHFWLRQ�

� \RX DUH UHVSRQVLEOH IRU VHOHFWLQJ SURSHU JHDU UDQJHV SULRU WR
DFWLYDWLQJ V\QFKURQL]DWLRQ�

7KH IROORZLQJ IHDWXUHV FDQQRW EH XVHG ZKLOH V\QFKURQL]DWLRQ LV
DFWLYH�

� VROLG��WDSSLQJ
� 9LUWXDO & SURJUDPPLQJ
7KH IROORZLQJ IHDWXUHV FDQQRW EH XVHG ZKLOH V\QFKURQL]DWLRQ LV
UDPSLQJ�

� GHHS��KROH SHFN GULOOLQJ
� WKUHDGLQJ

,PSRUWDQW� 9LUWXDO & DQG WKUHDGLQJ DUH DYDLODEOH RQ V\QFKURQL]HG
VSLQGOHV RQFH V\QFKURQL]DWLRQ LV DFKLHYHG�

� :KHQ V\QFKURQL]DWLRQ LV DFWLYH� DQ\ SDUW SURJUDP FRPPDQGV
GHVWLQHG IRU WKH IROORZHU VSLQGOH �L�H�� 0��� 0����� *�����
DQG *����� ZLOO FDXVH DQ HUURU�

,PSRUWDQW� 7\SLFDOO\� WKH SURJUDPPHG VSHHG RI WKH FRQWUROOLQJ
VSLQGOH GLFWDWHV WKH VSHHG RI WKH IROORZHU VSLQGOH� ,Q
WKH HYHQW WKDW WKH SURJUDPPHG VSHHG H[FHHGV WKH
PD[LPXP RU GURSV EHORZ WKH PLQLPXP DOORZDEOH
YDOXHV IRU WKH V\QFKURQL]HG SDLU� WKH VSLQGOH VSHHG ZLOO
EH UHVWULFWHG WR WKRVH DOORZDEOH YDOXHV� DV VKRZQ RQ
SDJH ������

6SHFLDO &RQVLGHUDWLRQV IRU
6SLQGOH 6\QFKURQL]DWLRQ



�����6SLQGOHV

3XEOLFDWLRQ ��������� �� $SULO ����

� WKH H[DPSOH EHORZ VKRZV ZKDW ZLOO KDSSHQ ZKHQ�
� QR RYHUODS RFFXUV EHWZHHQ WKH FRQWUROOLQJ DQG IROORZHU

VSLQGOHV· JHDU UDQJHV
� WKH FRQWUROOLQJ VSLQGOH KDV D KLJKHU JHDU UDQJH WKDQ WKH

IROORZHU VSLQGOH
� WKH FRQWUROOLQJ VSLQGOH KDV D ORZHU JHDU UDQJH WKDQ WKH

IROORZHU VSLQGOH

([DPSOH ����
9DOLG *HDU 5DQJHV IRU 6\QFKURQL]HG 6SLQGOHV

&RQWUROOLQJ 6SLQGOH
*HDU 5DQJH

�530�

)ROORZHU 6SLQGOH
*HDU 5DQJH

�530�

5HTXHVWHG
6SLQGOH 6SHHG

�530�

9DOLG 3URJUDPPHG
6SLQGOH 6SHHGV

�530�

6SLQGOHV ZLOO
6\QFKURQL]H DW

�530��

���� WR ���� ��� WR ��� ���� 1RQH 1�$

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

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

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

3URJUDPPLQJ )HHGUDWHV

7KLV FKDSWHU GHVFULEHV ��3& FRQWURO IHHGUDWHV� LQFOXGLQJ VSHFLDO
$03 DVVLJQHG IHHGUDWHV DQG DXWRPDWLF DFFHOHUDWLRQ�GHFHOHUDWLRQ�

)RU LQIRUPDWLRQ DERXW� 6HH SDJH�

)HHGUDWHV �����

6SHFLDO $03�DVVLJQHG )HHGUDWHV ������

$XWRPDWLF $FFHOHUDWLRQ�'HFHOHUDWLRQ ������

)HHGUDWHV DUH SURJUDPPHG E\ DQ )��ZRUG IROORZHG E\ D QXPHULF
YDOXH� )HHGUDWHV FDQ EH HQWHUHG LQ D SDUW SURJUDP EORFN RU WKURXJK
0',� 7KH\ EHFRPH HIIHFWLYH LQ WKH EORFN LQ ZKLFK WKH\ DUH
SURJUDPPHG� ,I WKH EORFN UHTXLUHV UDSLG WUDYHUVH PRWLRQ �*���� WKH
SURJUDPPHG IHHGUDWH ZLOO EH LJQRUHG IRU WKDW EORFN� EXW ZLOO EH
VWRUHG LQ FRQWURO PHPRU\ DV WKH DFWLYH IHHGUDWH�

)HHGUDWHV DUH PRGDO� PHDQLQJ WKDW WKH\ UHPDLQ DFWLYH LQ FRQWURO
PHPRU\ XQOHVV UHSODFHG ZLWK D GLIIHUHQW IHHGUDWH SURJUDPPHG ZLWK
DQ )��ZRUG�

7KH IHHGUDWH SURJUDPPHG ZLWK WKH )��ZRUG DSSOLHV WR OLQHDU
LQWHUSRODWLRQ �*���� DQG FLUFXODU LQWHUSRODWLRQ �*���*��� PRGHV�
)RU VLPSOLILFDWLRQ WKLV PDQXDO UHIHUV WR WKH FXWWLQJ WRRO PRYLQJ
UHODWLYH WR WKH SDUW� HYHQ WKRXJK PRVW PLOOV PRYH WKH SDUW DFURVV D
VWDWLRQDU\ FXWWHU�

)HHGUDWH PRGHV DUH HLWKHU *�� �LQYHUVH WLPH IHHG�� *�� �IHHG SHU
PLQXWH�� RU *�� �IHHG SHU VSLQGOH UHYROXWLRQ�� 7DEOH ���$ VKRZV WKH
SRVVLEOH IHHGUDWH XQLWV GHSHQGLQJ RQ D[LV W\SH�

7DEOH ���$
)HHGUDWH 8QLWV

$FWLYH * &RGH /LQHDU $[LV )HHG 5RWDU\ $[LV )HHG

*���*�� DQG *�� PRYHV�PLQ� PRYHV�PLQ�

*���*�� DQG *�� UDGLDQV�PLQ� PRYHV�PLQ�

*�� DQG *�� PLOOLPHWHUV�PLQ� GHJUHHV�PLQ�

*�� DQG *�� LQFKHV�PLQ� GHJUHHV�PLQ�

*�� DQG *�� PLOOLPHWHUV�UHY� GHJUHHV�UHY

*�� DQG *�� LQFKHV�UHY� GHJUHHV�UHY�

&KDSWHU 2YHUYLHZ

)HHGUDWHV



����� 3URJUDPPLQJ )HHGUDWHV
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)HHGUDWHV IRU OLQHDU DQG FLUFXODU LQWHUSRODWLRQ DUH ´YHFWRUµ IHHGUDWHV�
$OO D[HV PRYH VLPXOWDQHRXVO\ DW LQGHSHQGHQW IHHGUDWHV VR WKDW WKH
UDWH DORQJ WKH HIIHFWLYH SDWK LV HTXDO WR WKH SURJUDPPHG IHHGUDWH�
6HH )LJXUH �����

)LJXUH ����
3URJUDPPLQJ D 7DQJHQWLDO )HHGUDWH

; ;

< <
/LQHDU LQWHUSRODWLRQ &LUFXODU LQWHUSRODWLRQ

SURJUDPPHG
IHHGUDWH

< D[LV
IHHGUDWH

VWDUW
SRLQW

; D[LV
IHHGUDWH

HQG
SRLQW

SURJUDPPHG
IHHGUDWH HQG SRLQW

< D[LV
IHHGUDWH

VWDUW
SRLQW

; D[LV
IHHGUDWH

)RU H[DPSOH� LI D IHHGUDWH LV SURJUDPPHG DV )����� PLOOLPHWHUV SHU
PLQXWH� DQG D OLQHDU PRYH LV PDGH IURP ;�� =� WR ;��� =��� WKH
IHHGUDWH DORQJ WKDW �� GHJUHH DQJXODU SDWK ZRXOG EH ����� PPSP�
7KH DFWXDO IHHGUDWH RI HDFK D[LV LV DSSUR[LPDWHO\ ���� PP SHU
PLQXWH�

)HHGUDWHV $SSOLHG 'XULQJ &XWWHU &RPSHQVDWLRQ

:KHQ WKH FXWWLQJ WRRO LV RIIVHW IURP D SURJUDPPHG SDWK� �DV LQ WKH
FDVH RI FXWWHU FRPSHQVDWLRQ� WKH SURJUDPPHG IHHGUDWH LV DSSOLHG WR
WKH FHQWHU RI WKH WRRO UDGLXV IRU DOO OLQHDU DQG RXWVLGH DUF SDWKV� 7KLV
GLVFXVVLRQ GHDOV ZLWK WKH VSHHG DW ZKLFK WKH RXWVLGH VXUIDFH RI WKH
WRRO SDVVHV DFURVV WKH ZRUNSLHFH VXUIDFH GLVUHJDUGLQJ WRRO URWDWLRQ
VSHHG�

)RU OLQHDU SDWKV� WKH UHVXOW LV QRW VLJQLILFDQW EHFDXVH WKH VSHHG RI WKH
RXWVLGH VXUIDFH RI WKH WRRO UHODWLYH WR WKH SDUW VXUIDFH UHPDLQV WKH
VDPH DV WKH SURJUDPPHG IHHGUDWH�

)RU RXWVLGH DUF SDWKV� WKH UHVXOWLQJ VSHHG RI WKH RXWVLGH VXUIDFH RI
WKH WRRO UHODWLYH WR WKH SDUW VXUIDFH LV OHVV WKDQ WKH SURJUDPPHG
IHHGUDWH� 7KLV JHQHUDOO\ FDXVHV QR SUREOHP DQG VR WKH FRQWURO GRHV
QRW WDNH FRUUHFWLYH DFWLRQ�

)RU LQVLGH DUF SDWKV� WKH UHVXOWLQJ VSHHG RI WKH RXWVLGH VXUIDFH RI WKH
WRRO UHODWLYH WR WKH SDUW VXUIDFH ZRXOG EH JUHDWHU WKDQ WKH
SURJUDPPHG IHHGUDWH� 6LQFH WKLV FRXOG FDXVH H[FHVVLYH WRRO ORDGLQJ
DQG SRRU FXWWLQJ SHUIRUPDQFH� WKH FRQWURO DXWRPDWLFDOO\ GHFUHDVHV
IHHGUDWH�
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)RU RXWVLGH DUF SDWKV� WKH VSHHG RI WKH RXWVLGH VXUIDFH RI WKH WRRO
UHODWLYH WR WKH SDUW VXUIDFH FDQ EH GHWHUPLQHG XVLQJ WKH IROORZLQJ
IRUPXOD�

5S
7RRO VXUIDFH VSHHG  ) [ ����

5F

:KHUH � ,V �

) 7KH SURJUDPPHG IHHGUDWH

5F 7KH UDGLXV RI WKH DUF PHDVXUHG WR WKH FHQWHU RI WKH WRRO UDGLXV

5S 7KH SURJUDPPHG UDGLXV RI WKH DUF

)LJXUH ����
,QVLGH DQG 2XWVLGH $UF )HHGUDWHV ZLWK &XWWHU &RPSHQVDWLRQ

SURJUDPPHG WRRO SDWK
WRRO UDGLXV FHQWHU SDWK

&XWWLQJ
RXWVLGH DUF

5F ! 5S
) DV SURJUDPPHG

5F � 5S
) LV UHGXFHG

&XWWLQJ
,QVLGH DUF

5F

5S

5F5S

)RU LQVLGH DUF SDWKV� WKH FRQWURO ZLOO DXWRPDWLFDOO\ PDLQWDLQ WKH
SURJUDPPHG IHHGUDWH DW WKH RXWVLGH VXUIDFH RI WKH WRRO� 7KH DFWXDO
WRRO UDGLXV FHQWHU IHHGUDWH ZLOO EH UHGXFHG DV QHHGHG WKURXJK WKH DUF
SDWK DQG WKHQ UHWXUQHG WR WKH SURJUDPPHG IHHGUDWH DIWHU WKH DUF LV
FRPSOHWHG�

'XULQJ LQVLGH DUF SDWKV� WKH FRQWURO GHFUHDVHV WKH WRRO UDGLXV FHQWHU
IHHGUDWH E\ WKH UDWLR RI 5F�5S� ,I WKH 5F YDOXH LV YHU\ VPDOO
FRPSDUHG WR 5S� DV LQ WKH FDVH RI D VPDOO DUF EHLQJ FXW ZLWK D ODUJH
GLDPHWHU WRRO� WKH YDOXH RI 5F�5S ZLOO EH QHDUO\ ]HUR� DQG WKH WRRO
UDGLXV FHQWHU IHHGUDWH ZLOO EHFRPH H[FHVVLYHO\ VPDOO�

7R DYRLG WKLV SUREOHP� WKH V\VWHP LQVWDOOHU PXVW VHW D PLQLPXP IHHG
UHGXFWLRQ SHUFHQWDJH �0)5� LQ $03� 7KLV ZLOO VHW D PLQLPXP
IHHGUDWH WR EH XVHG ZKHQHYHU WKH YDOXH RI 5F�5S LV YHU\ VPDOO� ,I
5F�5S FRQWURO ZLOO UHGXFH WKH WRRO UDGLXV FHQWHU IHHGUDWH QR PRUH
WKDQ WKH 0)5 SHUFHQWDJH�
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,QYHUVH 7LPH )HHG 0RGH �*���

,Q *�� �LQYHUVH WLPH IHHG� PRGH� WKH )��ZRUG UHSUHVHQWV WKH DPRXQW
RI SURJUDPPHG D[LV RU D[HV PRWLRQ WKDW ZLOO EH FRPSOHWHG LQ D
PLQXWH �PRYHV SHU PLQXWH�� )RU H[DPSOH� LI D *�� EORFN ZHUH
SURJUDPPHG ZLWK D PRYH WR ;�� �IURP ;�� DQG D IHHGUDWH RI ����
WKH ; D[LV ZRXOG PRYH ��� RI WKH PRYH �WR ;�� LQ RQH PLQXWH�

$QRWKHU ZD\ RI GHVFULELQJ WKLV ZRXOG EH WR UHIHU WR WKH )��ZRUG DV
WKH LQYHUVH RI WKH DPRXQW RI WLPH WR FRPSOHWH D SURJUDPPHG PRYH�
,I LW ZHUH GHVLUHG WR FRPSOHWH WKH PRYH GHVFULEHG DERYH LQ �
PLQXWHV� WKHQ WKH )��ZRUG YDOXH ZRXOG EH ��� �SURJUDP �����

,I WKH SURJUDPPHG PRYH LV D FLUFXODU PRYH �*�� RU *�� PRGHV��
WKHQ WKH )��ZRUG UHSUHVHQWV WKH QXPEHU RI UDGLDQV RI WKH DUF RU FLUFOH
WR EH PRYHG SHU PLQXWH �UDGLDQV SHU PLQXWH��

,Q *�� PRGH� DQ )��ZRUG LV HIIHFWLYH RQO\ LQ WKH EORFN LW LV
SURJUDPPHG �) LV QRW PRGDO LQ *���� 7KHUHIRUH� DOO EORFNV WKDW FDOO
IRU D[LV PRWLRQ ZKHQ *�� LV DFWLYH� PXVW FRQWDLQ DQ )��ZRUG RU DQ
HUURU RFFXUV�

*�� LV PRGDO� ,W UHPDLQV DFWLYH XQWLO FDQFHOOHG E\ D *�� �IHHG SHU
PLQXWH� RU *�� �IHHG SHU UHYROXWLRQ��

)LJXUH ����
,QYHUVH 7LPH )HHG �*���

3URJUDPPHG
PRYH

7DEOH

'LVWDQFH PRYHG LQ � PLQXWH
LI IHHGUDWH �)� YDOXH ZDV
��� �PRYH SHU PLQXWH�

&XWWLQJ
WRRO

:RUNSLHFH
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)HHG 3HU 0LQXWH 0RGH �*���

,Q WKH *�� PRGH �IHHG SHU PLQXWH�� WKH QXPHULF YDOXH IROORZLQJ
DGGUHVV ) UHSUHVHQWV WKH GLVWDQFH WKH D[LV RU D[HV PRYH �LQ LQFKHV RU
PLOOLPHWHUV� SHU PLQXWH� ,I WKH D[LV LV D URWDU\ D[LV� WKH )�ZRUG YDOXH
UHSUHVHQWV WKH QXPEHU RI GHJUHHV WKH D[LV URWDWHV SHU PLQXWH�

7R SURJUDP D IHHGUDWH RI �� PP RI WRRO PRWLRQ SHU PLQXWH SURJUDP�

*�� )����

)LJXUH ����
)HHG 3HU 0LQXWH 0RGH �*���

&XWWLQJ
WRRO

)UDWH�PLQ

:RUNSLHFH

7DEOH

:KHQ FKDQJLQJ IURP *�� WR *�� PRGHV� \RX PXVW SURJUDP D
IHHGUDWH LQ WKH ILUVW *�� EORFN�

6LQFH WKH *�� FRGH LV PRGDO� DQ\ )�ZRUG GHVLJQDWHG LQ DQ\ EORFN
DIWHU WKH *�� LV FRQVLGHUHG D IHHG GLVWDQFH SHU PLQXWH XQWLO D *�� LV
H[HFXWHG�

,PSRUWDQW� 7KH FRQWUROOLQJ VSLQGOH GHWHUPLQHV ZKLFK VSLQGOH SHU
UHYROXWLRQ YDOXH WR XVH ZKHQ FDOFXODWLQJ WKH IHHG SHU
UHYROXWLRQ�

)HHG 3HU 5HYROXWLRQ 0RGH �*���

,Q WKH *�� PRGH �IHHG SHU UHYROXWLRQ�� WKH QXPHULF YDOXH IROORZLQJ
DGGUHVV ) UHSUHVHQWV WKH GLVWDQFH WKH D[LV RU D[HV PRYH �LQ LQFKHV RU
PLOOLPHWHUV� SHU UHYROXWLRQ RI WKH VSLQGOH� ,I WKH D[LV LV D URWDU\ D[LV�
WKH )�ZRUG YDOXH UHSUHVHQWV WKH QXPEHU RI GHJUHHV WKH D[LV URWDWHV
SHU UHYROXWLRQ RI WKH VSLQGOH�

7R SURJUDP D IHHGUDWH RI ��� PP SHU VSLQGOH UHYROXWLRQ� SURJUDP�

*�� *�� )���
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)LJXUH ����
)HHG 3HU 5HYROXWLRQ 0RGH �*���

$PRXQW RI FXWWLQJ WRRO PRWLRQ
SHU VSLQGOH UHYROXWLRQ

&XWWLQJ WRRO SRVLWLRQ DIWHU
RQH VSLQGOH UHYROXWLRQ

)

:KHQ FKDQJLQJ IURP *�� WR *�� PRGHV� \RX PXVW SURJUDP D
IHHGUDWH LQ WKH ILUVW *�� EORFN�

6LQFH WKH *�� FRGH LV PRGDO DQ\ )�ZRUG GHVLJQDWHG LQ DQ\ EORFN
DIWHU WKH *�� LV FRQVLGHUHG D IHHG GLVWDQFH SHU VSLQGOH UHYROXWLRQ
XQWLO D *�� LV H[HFXWHG�

5DSLG )HHGUDWH

&HUWDLQ D[LV PRWLRQV UHTXHVW IURP WKH FRQWURO D UDSLG IHHGUDWH� )RU
H[DPSOH� WKH *�� DQG VRPH RI WKH IL[HG F\FOHV FDOO IRU WKH UDSLG
IHHGUDWH� 7KH V\VWHP LQVWDOOHU VSHFLILHV WKH UDSLG IHHGUDWH
LQGLYLGXDOO\ IRU HDFK D[LV LQ $03� :KHQ H[HFXWLQJ XVLQJ D UDSLG
IHHGUDWH WKH FRQWURO GULYHV WKH D[HV WR PDLQWDLQ WKH IDVWHVW SRVVLEOH
OLQHDU PRYH ZKLOH VWLOO UHPDLQLQJ XQGHU �RU DW� HDFK D[LV UDSLG
IHHGUDWH�

:KHQ SRVLWLRQLQJ PRGH LV DFWLYH� DQ\ SURJUDPPHG )��ZRUG H[HFXWHG
E\ WKH FRQWURO LV VWRUHG DV WKH FXUUHQWO\ DFWLYH FXWWLQJ IHHGUDWH� 7KH
UDSLG IHHGUDWH ZLOO QRW EH DIIHFWHG�

)HHGUDWH 2YHUULGHV

�)(('5$7( 29(55,'(! 6ZLWFK

)HHGUDWHV SURJUDPPHG LQ DQ\ RI WKH IHHGUDWH PRGHV �*��������� FDQ
EH RYHUULGGHQ XVLQJ WKH �)(('5$7( 29(55,'(! VZLWFK RQ WKH 07%
SDQHO� 7KH �)(('5$7( 29(55,'(! VZLWFK KDV D UDQJH RI �����
SHUFHQW RI WKH DFWLYH IHHGUDWH� DQG FDQ DOWHU WKH DFWLYH IHHGUDWH LQ ��
SHUFHQW LQFUHPHQWV�
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7KH IHHGUDWH RYHUULGH VZLWFK RSHUDWHV RQ WKH IHHGUDWH WKDW LV DFWLYH�
7KH DFWLYH IHHGUDWH PD\ EH OHVV WKDQ WKH IHHGUDWH \RX SURJUDPPHG LI�

� WKH FRQWURO KDV OLPLWHG WKH IHHGUDWH WR WKH PD[LPXP FXWWLQJ
IHHGUDWH WKDW LV GHILQHG LQ $03

RU

� WKH $FF�'HF IHHGUDWH FODPSLQJ KDV OLPLWHG WKH DFWLYH IHHGUDWH WR D
YDOXH WKDW WKH D[LV FDQ GHFHOHUDWH IURP LQ WKH FXUUHQW EORFN� 6HH
WKH VHFWLRQ RQ 6KRUW %ORFN $FF�'HF RQ SDJH �������

7KH FRQWURO FKHFNV ZKHWKHU WKH IHHGUDWH UHVXOWLQJ IURP WKH IHHGUDWH
RYHUULGH VZLWFK VHWWLQJ H[FHHGV WKH PD[LPXP FXWWLQJ IHHGUDWH VHW LQ
$03� ,I LW GRHV� WKH IHHGUDWH LV UHVWULFWHG WR WKH $03 PD[LPXP�

$Q 0�� �RYHUULGHV GLVDEOHG� FDXVHV WKH RYHUULGH DPRXQWV WKDW DUH VHW
E\ WKH VZLWFKHV RU EXWWRQV RQ WKH 07% SDQHO WR EH LJQRUHG E\ WKH
FRQWURO� :LWK 0�� DFWLYH� WKH RYHUULGH VZLWFKHV RU EXWWRQV IRU
IHHGUDWH� UDSLG IHHGUDWH� DQG VSLQGOH VSHHG DUH DOO VHW WR ��� SHUFHQW�
7KH\ FDQ EH HQDEOHG E\ SURJUDPPLQJ DQ 0�� �RYHUULGHV HQDEOHG��

�5$3,' )(('5$7( 29(55,'(!

8VH �5$3,' )(('5$7( 29(55,'(! RQ WKH 07% SDQHO WR RYHUULGH WKH
UDSLG IHHGUDWH IRU *�� PRGH LQ IRXU LQFUHPHQWV�

� )� ���� SHUFHQW YDOXH VHW LQ $03 E\ \RXU V\VWHP LQVWDOOHU
� ���
� ���
� �����
,PSRUWDQW� 1RUPDOO\ WKLV RYHUULGH LV QRW DFWLYH IRU DQ\ GU\ UXQ

PRWLRQV �UHIHU WR FKDSWHU �� XQOHVV RWKHUZLVH VSHFLILHG
LQ ORJLF E\ \RXU V\VWHP LQVWDOOHU�

,PSRUWDQW� 7KLV RYHUULGH LV DOVR HIIHFWLYH IRU MRJ PRYHV WKDW XVH WKH
UDSLG IHHGUDWH �UHIHU WR MRJJLQJ XVLQJ WKH �75956!

EXWWRQ LQ FKDSWHU ���

)HHGUDWH 2YHUULGH 6ZLWFKH 'LVDEOH

$Q 0�� IRUFHV WKH RYHUULGH DPRXQWV WKDW DUH VHW ZLWK WKH 07% SDQHO
WR EH LJQRUHG E\ WKH FRQWURO� :LWK 0�� DFWLYH� WKH RYHUULGHV IRU
IHHGUDWH� UDSLG IHHGUDWH� DQG VSLQGOH VSHHG DUH DOO VHW WR ��� SHUFHQW�
<RX FDQ HQDEOH WKHP E\ SURJUDPPLQJ DQ 0�� �RYHUULGHV HQDEOHG��
5HIHU WR FKDSWHU � IRU GHWDLOV�
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)HHGKROG

<RXU V\VWHP LQVWDOOHU FDQ ZULWH ORJLF WR DOORZ WKH DFWLYDWLRQ RI D
IHHGKROG VWDWH WKURXJK WKH XVH RI D EXWWRQ RU VZLWFK� :KHQ DFWLYDWHG�
WKH FRQWURO GHFHOHUDWHV DQG KROGV WKH FXUUHQW IHHGUDWH IRU DOO D[HV WR
]HUR XQWLO WKH IHHGKROG VWDWH LV GHDFWLYDWHG� )RU GHWDLOV RQ XVLQJ
IHHGKROG� UHIHU WR GRFXPHQWDWLRQ SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�

)HHGUDWH /LPLWV �&ODPS�

7KH PD[LPXP DOORZDEOH VSHHG IRU HDFK D[LV LV VHW LQ $03� ,I DQ\
D[LV IHHGUDWH H[FHHGV WKH PD[LPXP DOORZDEOH VSHHG IRU WKDW D[LV WKH
FRQWURO DXWRPDWLFDOO\ DGMXVWV WKH IHHGUDWH WR D YDOXH WKDW GRHV QRW
FDXVH D[LV VSHHG WR H[FHHG LWV VHW OLPLW�

)LJXUH ����
)HHGUDWH &ODPS

;

<

)

)<0$;
)S

)[0$; � PD[LPXP ; D[LV IHHGUDWH

)<0$; � PD[LPXP < D[LV IHHGUDWH

)S � SURJUDPPHG IHHGUDWH

) � DFWXDO IHHGUDWH

);0$;

7KH SURJUDPPHG IHHGUDWH� )S LQ )LJXUH ����� ZRXOG FDXVH WKH ; D[LV
IHHGUDWH WR H[FHHG LWV PD[LPXP IHHGUDWH� )[PD[� FRQVHTXHQWO\� WKH
FRQWURO XVHV ) DV WKH DFWXDO IHHGUDWH�

7KH PD[LPXP FXWWLQJ IHHGUDWH OLPLWV WKH D[LV IHHGUDWH IRU DQ\ PRYH
FRQWUROOHG E\ D )��ZRUG� )HHGUDWH RYHUULGH VZLWFK VHWWLQJV WKDW FDXVH
WKH IHHGUDWH WR H[FHHG WKH PD[LPXP FXWWLQJ IHHGUDWH ZLOO DOVR EH
DFFRUGLQJO\ PRGLILHG WR NHHS WKH IHHGUDWH EHORZ RU DW WKH PD[LPXP
FXWWLQJ IHHGUDWH�

:KHQ WKH IHHGUDWH LV ´FODPSHGµ WR D YDOXH EHORZ WKH SURJUDPPHG
IHHGUDWH WKH FRQWURO GLVSOD\V D IODVKLQJ & QH[W WR WKH FXUUHQW D[HV
IHHGUDWH� 7KH GLVSOD\HG D[LV IHHGUDWH LV WKH DFWXDO IHHGUDWH RI WKH
WRRO� QRW QHFHVVDULO\ WKH SURJUDPPHG IHHGUDWH�
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7KLV IHDWXUH ZLOO FDXVH WKH VHUYR WR PDLQWDLQ D FRQVWDQW WRUTXH ZKLOH
FXWWLQJ E\ YDU\LQJ WKH D[LV IHHGUDWH� 7KH DGDSWLYH IHHG IHDWXUH LV
KHOSIXO IRU PDFKLQLQJ SURFHVVHV ZKHUH PDLQWDLQLQJ D FRQVWDQW
IHHGUDWH LV QRW DV LPSRUWDQW DV PDLQWDLQLQJ D FRQVWDQW FXWWLQJ IRUFH�
7KH DGDSWLYH IHHG IHDWXUH DOVR DOORZV \RX WR HQWHU D IHHGUDWH UDQJH WR
SUHYHQW H[FHVVLYHO\ ORZ RU KLJK IHHGUDWHV�

<RXU V\VWHP LQVWDOOHU PXVW FRQILJXUH WKH DGDSWLYH IHHG IHDWXUH IRU
HDFK VHUYR XVLQJ $03�

:KHQ D PRYH LV SURJUDPPHG DV DQ DGDSWLYH IHHG PRYH� WKH FRQWURO
PRQLWRUV WKH FRQWURO·V WRUTXH RXWSXW EHLQJ VHQW WR WKH VHUYR GULYH� ,I
WKH RXWSXW WRUTXH LV WRR ORZ� WKH FRQWURO LQFUHDVHV WKH FXWWLQJ IHHGUDWH
XQWLO WKH RXWSXW WRUTXH UHDFKHV WKH SURJUDPPHG WRUTXH� ,I WKH WRUTXH
RXWSXW LV WRR KLJK� WKH FRQWURO GHFUHDVHV WKH FXWWLQJ IHHGUDWH XQWLO WKH
VHUYR RXWSXW GURSV WR \RXU SURJUDPPHG WRUTXH�

3URJUDPPLQJ *�� $GDSWLYH )HHG

3URJUDP D *�� EORFN DV IROORZV�

*�� 4BB )BB (BB�
;B
B
<B
B
=B

:KHUH� 3URJUDPV�

;� <� RU = $[LV HQGSRLQW� 3URJUDP WKH HQGSRLQW RI WKH D[LV WKDW LV WR EH
SRVLWLRQHG XVLQJ WKH DGDSWLYH IHHG IHDWXUH� 7KLV HQGSRLQW FDQ EH
SURJUDPPHG DV HLWKHU DQ DEVROXWH RU LQFUHPHQWDO YDOXH �*�� RU *��
PRGH�� <RX FDQ RQO\ SURJUDP RQH D[LV LQ DQ DGDSWLYH IHHG EORFN�
<RX FDQ QRW SURJUDP D[HV WKDW DUH SRVLWLRQHG E\ PRUH WKDQ RQH VHUYR
�GXDO RU GHVNHZ D[HV��

4 'HVLUHG 7RUTXH SHUFHQWDJH� (QWHU DQ LQWHJHU SHUFHQWDJH RI WKH
VHOHFWHG VHUYR·V FRQWLQXRXV UDWHG WRUTXH DV HQWHUHG LQ $03 E\ \RXU
V\VWHP LQVWDOOHU� 9DOLG UDQJHV DUH IURP �� WR ���� RI WKH VHUYR·V
UDWHG WRUTXH� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU
GHWDLOV RQ WKH UDWHG WRUTXH RI WKH VHUYRV LQ \RXU V\VWHP�

,PSRUWDQW� 7KH WRUTXH DPRXQW DSSOLHG E\ WKH VHUYR LV QRW WKH FXWWLQJ
IRUFH� ,W LV WKH WRUTXH DSSOLHG E\ WKH VHUYR WR WKH D[LV� <RX PXVW
FDOFXODWH WKH HTXLYDOHQW FXWWLQJ IRUFH EDVHG RQ \RXU PDFKLQH
G\QDPLFV �PRWRU UDWHG WRUTXH� OHDG VFUHZ SLWFK� JHDULQJ� WRRO
GLPHQVLRQV� HWF�����

) 0D[LPXP )HHGUDWH� (QWHU WKH PD[LPXP IHHGUDWH WKDW WKH D[LV LV
DOORZHG WR UHDFK GXULQJ WKH DGDSWLYH IHHG PRYH� 7KLV )��ZRUG LV WKH
VDPH DV WKH PRGDO IHHGUDWH DQG LV XVHG LQ IROORZLQJ EORFNV� ,I \RX GR
QRW SURJUDP DQ )��ZRUG WKH FRQWURO ZLOO XVH WKH SUHYLRXVO\ DFWLYH
IHHGUDWH� 3URJUDP WKH )��ZRUG LQ HLWKHU *��� *��� RU *�� PRGH�

( 0LQLPXP )HHGUDWH� (QWHU WKH PLQLPXP IHHGUDWH WKDW WKH D[LV LV
DOORZHG WR UHDFK GXULQJ WKH DGDSWLYH IHHG PRYH� 3URJUDP WKH (��ZRUG
LQ HLWKHU *��� *��� RU *�� PRGH�

)HHGUDWHV WR &RQWURO
7RUTXH $GDSWLYH )HHG
�*���
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<RX PXVW SURJUDP WKH *�� EORFN LQ *�� PRGH� 3URJUDPPLQJ *��
LQ RWKHU FXWWLQJ PRGHV �VXFK DV *��� *��� RU *��� ZLOO JHQHUDWH DQ
HUURU� 7KH *�� FRPPDQG LV QRW PRGDO DQG PXVW EH SURJUDPPHG LQ
DOO EORFNV WKDW DUH WR XVH WKH DGDSWLYH IHHG IHDWXUH�

:KHQ WKH DGDSWLYH IHHG PRYH VWDUWV� WKH FRQWURO LVVXHV D FRPPDQG
WKDW PRYHV WKH D[LV ZLWK WKH GHVLUHG WRUTXH SHUFHQWDJH 4� 7KH
V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 LI $&&�'(& LV XVHG IRU WKH VWDUW
DQG VWRS RI DQ DGDSWLYH IHHG PRYH� ,I $&&�'(& LV XVHG WKH FRQWURO
ZLOO DWWHPSW WR UDPS WKH YHORFLW\ FRPPDQG WR PLQLPL]H WKH LQLWLDO
VWDUW XS DQG GHFHO VKRFN�

$GDSWLYH )HHG 0D[LPXP )HHGUDWH
:KHQ FXWWLQJ XQGHU ORZ WR QR ORDG WKH VHUYR PD\ QRW EH DEOH WR
UHDFK WKH SURJUDPPHG WRUTXH ZLWKRXW H[FHHGLQJ \RXU SURJUDPPHG
)��ZRUG� ,Q WKHVH FDVHV� RQFH WKH PD[LPXP VHUYR IHHGUDWH LV
UHDFKHG� WKH FRQWURO DOORZV WKH WRUTXH WR GURS EHORZ \RXU
SURJUDPPHG WRUTXH VR DV WR QRW H[FHHG WKH PD[LPXP SURJUDPPHG
D[LV IHHGUDWH �)�� 7KH HUURU ´$GDSWLYH )HHG 0D[ /LPLWµ LV GLVSOD\HG
RQ WKH &57�

$GDSWLYH )HHG 0LQLPXP )HHGUDWH
:KHQ FXWWLQJ XQGHU KLJK ORDGV WKH VHUYR RXWSXW WRUTXH PD\ QRW EH
HQRXJK WR NHHS WKH D[LV IURP VORZLQJ GRZQ EHORZ \RXU SURJUDPPHG
(��ZRUG� ,Q WKHVH FDVHV� RQFH WKH PLQLPXP SURJUDPPHG IHHGUDWH LV
UHDFKHG� WKH FRQWURO DOORZV WKH WRUTXH WR JR DERYH LWV SURJUDPPHG
OLPLW WR PDLQWDLQ WKH SURJUDPPHG PLQLPXP IHHGUDWH �(�� 7KH HUURU
´$GDSWLYH )HHG 0LQ /LPLWµ LV GLVSOD\HG RQ WKH &57�

)HHGUDWH 2YHUULGH
%HFDXVH RI WKH SUHFLVH IHHGUDWH FRQWURO QHFHVVDU\ WR PDLQWDLQ D
FRQVWDQW WRUTXH WKH IHHGUDWH RYHUULGH VZLWFK LV GLVDEOHG IRU DQ\ PRYH
WKDW LV SURJUDPPHG XVLQJ WKH $GDSWLYH )HHG IHDWXUH� ,I 3$/ LV
ZULWWHQ WR GR VR� \RX FDQ XVH WKLV VZLWFK RQO\ WR UHTXHVW D IHHG KROG
ZKLFK ZLOO KDOW D[LV PRWLRQ� &\FOH VWRS ZLOO DOVR KDOW D[LV PRWLRQ�

%ORFN 5HWUDFH
<RX FDQ SHUIRUP EORFN UHWUDFH RQ DQ DGDSWLYH IHHG EORFN� :KHQ DQ
DGDSWLYH IHHG EORFN LV UHWUDFHG DGDSWLYH IHHG FRQWURO LV PDGH LQ WKH
RSSRVLWH GLUHFWLRQ RI WKH RULJLQDOO\ SURJUDPPHG EORFN� 7\SLFDOO\
VLQFH QR FXWWLQJ LV SHUIRUPHG RQ WKH EORFN UHWUDFH WKH FXWWLQJ WRRO
ZLOO PRYH DW WKH SURJUDPPHG PD[LPXP IHHG UDWH �)��

3RODU 3URJUDPPLQJ
<RX FDQ QRW SURJUDP D *�� EORFN LI WKH D[LV EHLQJ SURJUDPPHG LV LQ
WKH FXUUHQW SODQH DQG WKH FRQWURO LV LQ SRODU SURJUDPPLQJ PRGH
�*����
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<RX FDQ VHOHFW VSHFLDO IHHGUDWHV WKDW DUH DVVLJQHG LQ $03� 7KLV
VHFWLRQ FRYHUV WKH IHHGUDWHV DVVLJQHG LQ $03 IRU WKH H[WHUQDO
IHHGUDWH VZLWFK�

([WHUQDO 'HFHOHUDWLRQ )HHGUDWH 6ZLWFK

<RXU V\VWHP LQVWDOOHU FDQ LQVWDOO DQ RSWLRQDO H[WHUQDO GHFHOHUDWLRQ
VZLWFK� 7\SLFDOO\ WKLV LV D PHFKDQLFDO VZLWFK PRXQWHG RQ WKH
PDFKLQH D[HV LQVLGH WKH KDUGZDUH RYHUWUDYHO VZLWFKHV� 5HIHU WR
GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV RQ WKH
DSSOLFDWLRQ DQG ORFDWLRQ RI WKLV VZLWFK�

:KHQ \RX DFWLYDWH WKLV IHDWXUH� DQ\ D[LV PRYHV WKDW DUH WR WDNH SODFH
DW D FXWWLQJ IHHGUDWH �*��� *��� *��� HWF�� XVH D VSHFLDO IHHGUDWH
DVVLJQHG LQ $03� $Q\ D[LV PRYHV WKDW DUH WR WDNH SODFH DW D UDSLG
IHHGUDWH �*��� HWF�� DOVR XVHV D VSHFLDO IHHGUDWH DVVLJQHG LQ $03�
7KHVH IHHGUDWHV DUH LQGHSHQGHQW RI HDFK RWKHU DQG W\SLFDOO\ KDYH
GLIIHUHQW YDOXHV� 7KHVH IHHGUDWH FKDQJHV WDNH SODFH LPPHGLDWHO\
ZKHQ WKH IHDWXUH EHFRPHV DFWLYH� HYHQ LI WKLV LV LQ WKH PLGGOH RI
EORFN H[HFXWLRQ�

,PSRUWDQW� 7KH IHHGUDWH VHW IRU WKH H[WHUQDO GHFHOHUDWLRQ IHDWXUH IRU
FXWWLQJ PRYHV FDQQRW H[FHHG WKH PD[LPXP FXWWLQJ
IHHGUDWH�

,I \RX XVH WKLV IHDWXUH VLPXOWDQHRXVO\ ZLWK WKH 'U\ 5XQ IHDWXUH� WKH
IHHGUDWHV WKDW DUH DVVLJQHG WR WKH ([WHUQDO GHFHOHUDWLRQ IHDWXUH DUH
XVHG� 7KH IHHGUDWHV IRU WKLV IHDWXUH DUH QRW UHODWHG WR WKH 'U\ 5XQ
IHHGUDWHV� DOWKRXJK WKH RSHUDWLRQ RI WKLV IHDWXUH LV VLPLODU WR 'U\
5XQ�

7KLV IHHGUDWH LV XQDIIHFWHG E\ WKH �)(('5$7( 29(55,'(! VZLWFK DQG
WKH �5$3,' )(('5$7( 29(55,'(! VHWWLQJV� DQG LW RSHUDWHV DV LI WKH
VZLWFKHV DUH VHW DW ��� SHUFHQW� %ORFNV WKDW DUH SURJUDPPHG WR
PRYH DW WKH UDSLG IHHGUDWH DUH VWLOO H[HFXWHG LQ WKH UDSLG PRGH�

8VH WKLV IHDWXUH WR SURWHFW WKH PDFKLQH IURP KDUVK RU VXGGHQ VWRSV�
,I D YHU\ KLJK IHHGUDWH LV DFWLYH DW WKH WLPH WKDW D KDUGZDUH RYHUWUDYHO
RFFXUV� GDPDJH WR WKH PDFKLQH FDQ UHVXOW RU WKH PDFKLQH FDQ FRDVW
SDVW D VDIH UDQJH IRU D[LV PRWLRQ� ,I WKH VZLWFK LV LQVWDOOHG EHIRUH WKH
RYHUWUDYHO DUHD� WKH IHHGUDWH RI WKH PRYH LV UHGXFHG DQG WKH DPRXQW
RI FRDVW LQWR WKH RYHUWUDYHO DUHD LV PXFK OHVV�

,I WKH FXUUHQW IHHGUDWH LV OHVV WKDQ WKH IHHGUDWH VHW IRU WKH H[WHUQDO
GHFHOHUDWLRQ IHDWXUH� LW LV DFFHOHUDWHG WR WKH H[WHUQDO GHFHOHUDWLRQ
IHHGUDWH� 7KLV FDQ FDXVH SUREOHPV ZLWK SDUW ILQLVK RU FDQ GDPDJH WKH
WRRO LI WKLV IHHGUDWH LV KLJKHU WKDQ WKDW ZKLFK WKH SDUW VKRXOG EH FXW�

6SHFLDO $03�DVVLJQHG
)HHGUDWHV
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�
$77(17,21� <RXU V\VWHP LQVWDOOHU FDQ ZULWH ORJLF
WR DOORZ WKH RSHUDWRU WR VHOHFW WKH H[WHUQDO GHFHOHUDWLRQ
IHHGUDWH DW DQ\ WLPH� 7KLV PHDQV WKDW GXULQJ QRUPDO
DXWRPDWLF RSHUDWLRQ� \RX FDQ VHOHFW H[WHUQDO
GHFHOHUDWLRQ DQG UHSODFH DOO IHHGUDWHV LQ WKH SURJUDP
ZLWK WKH H[WHUQDO GHFHOHUDWLRQ IHHGUDWHV� 7KLV FDQ
UHVXOW LQ GDPDJH WR WKH PDFKLQH� SDUW� RU LQMXU\ WR WKH
RSHUDWRU�

7KHUH DUH WKUHH W\SHV RI D[LV DFFHOHUDWLRQ�GHFHOHUDWLRQ DYDLODEOH�
7KH\ DUH�

� ([SRQHQWLDO $FF�'HF
� 8QLIRUP RU /LQHDU $FF�'HF
� 6��&XUYH $FF�'HF
7KHVH DUH XVHG WR SURGXFH VPRRWK VWDUWLQJ DQG VWRSSLQJ RI WKH
PDFKLQHV D[HV DQG SUHYHQW GDPDJH WR WKH PDFKLQH UHVXOWLQJ IURP
KDUVK PRYHPHQWV�

<RXU V\VWHP LQVWDOOHU GHWHUPLQHV WKH DFF�GHF SDUDPHWHU W\SH
�H[SRQHQWLDO RU OLQHDU� IRU VRPH PDQXDO PRWLRQ W\SHV� 7R GHWHUPLQH
ZKLFK PRWLRQ W\SHV DUH FRQILJXUDEOH� UHIHU WR WKH IROORZLQJ WDEOH�
5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU PRUH LQIRUPDWLRQ
DERXW KRZ \RXU V\VWHP LV FRQILJXUHG�

5HIHU WR WKH WDEOH EHORZ WR GHWHUPLQH WKH W\SH RI
DFFHOHUDWLRQ�GHFHOHUDWLRQ SHUIRUPHG IRU PDQXDO PRWLRQ DQG
SURJUDPPHG PRYHV�

5HIHU WR WKH WDEOH EHORZ WR GHWHUPLQH WKH W\SH RI
DFFHOHUDWLRQ�GHFHOHUDWLRQ SHUIRUPHG IRU PDQXDO PRWLRQ DQG
SURJUDPPHG PRYHV�

$XWRPDWLF
$FFHOHUDWLRQ�'HFHOHUDWLRQ
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7DEOH ���$
$FF�'HF 7\SH 3HUIRUPHG ZLWK 0DQXDO 0RWLRQ DQG 3URJUDPPHG
0RYHV

0RWLRQ 7\SH $OZD\V 8VHV
([SRQHQWLDO $FF�'HF

&RQILJXUDEOH LQ $03 E\
6\VWHP ,QVWDOOHU YLD
0DQXDO $FF�'HF 0RGH

$OZD\V 8VHV /LQHDU
$FF�'HF

/LQHDU RU 6��&XUYH
$FF�'HF SHU *��FRGH

+RPLQJ ✔

$OO SURJUDPPHG PRYHV
H[FHSW IRU *�� DQG H[DFW
VWRS

✔

0DQXDO FRQWLQXRXV PRWLRQ ✔

0DQXDO LQFUHPHQWDO PRWLRQ ✔

/RJLF D[LV PRYHU ✔

$OO PRYHV SURJUDPPHG LQ
*�� �SRVLWLRQLQJ� PRGH

✔

([SRQHQWLDO $FF�'HF

7R EHJLQ DQG FRPSOHWH D VPRRWK D[LV PRWLRQ� WKH ��3& FRQWURO XVHV
DQ H[SRQHQWLDO IXQFWLRQ FXUYH WR DXWRPDWLFDOO\ DFFHOHUDWH�GHFHOHUDWH
DQ D[LV� <RXU V\VWHP LQVWDOOHU VHWV WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH
FRQVWDQW ´7µ IRU HDFK D[LV LQ $03� )LJXUH ���� VKRZV D[LV PRWLRQ
XVLQJ H[SRQHQWLDO $FF�'HF�

)LJXUH ����
([SRQHQWLDO $FFHOHUDWLRQ�'HFHOHUDWLRQ

9HORFLW\

7LPH

7 7

´)µ LV WKH SURJUDPPHG IHHGUDWH

´7µ LV WKH DFFHOHUDWLRQ�GHFHOHUDWLRQ
WLPH FRQVWDQW

)
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/LQHDU $FF�'HF

$[LV PRWLRQ UHVSRQVH ODJ FDQ EH PLQLPL]HG E\ XVLQJ /LQHDU
$FF�'HF IRU WKH FRPPDQGHG IHHGUDWHV� 7KH V\VWHP LQVWDOOHU VHWV
/LQHDU $FF�'HF YDOXHV IRU LQWHUSRODWLRQ IRU HDFK D[LV LQ $03�
)LJXUH ���� VKRZV D[LV PRWLRQ XVLQJ /LQHDU $FF�'HF�

)LJXUH ����
/LQHDU $FF�'HF

7LPH

7LPH

$
FF
HO
HU
DW
LR
Q

-H
UN

7LPH

9
HO
RF
LW\

-HUN LV
,QILQLWH
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6��&XUYH $FF�'HF

:KHQ 6��&XUYH $FF�'HF LV HQDEOHG� WKH FRQWURO FKDQJHV WKH YHORFLW\
SURILOH WR KDYH DQ 6��&XUYH VKDSH GXULQJ DFFHOHUDWLRQ DQG
GHFHOHUDWLRQ ZKHQ LQ 3RVLWLRQLQJ RU ([DFW 6WRS PRGH� 7KLV IHDWXUH
UHGXFHV WKH PDFKLQH·V D[LV VKRFN DQG YLEUDWLRQ IRU WKH FRPPDQGHG
IHHGUDWHV� )LJXUH ���� VKRZV D[LV PRWLRQ XVLQJ 6��&XUYH $FF�'HF�

)LJXUH ����
6��&XUYH $FF�'HF

$FFHOHUDWLRQ

5DPS

-HUN

7LPH �VHF�

7LPH �VHF�

$F
FH
OH
UD
WLR
Q

-H
UN

7LPH �VHF�

9H
OR
FLW
\

6��&XUYH
'HFHOHUDWLRQ

-HUN

&RPPDQGHG
)HHGUDWH

6��&XUYH
$FFHOHUDWLRQ

/LQHDU
$FF

/LQHDU
'HF

-HUN -HUN

-HUN
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3URJUDPPDEOH $FF�'HF

3URJUDPPDEOH $FF�'HF DOORZV \RX WR FKDQJH WKH /LQHDU $FF�'HF
PRGHV DQG YDOXHV ZLWKLQ DQ DFWLYH SDUW SURJUDP YLD *���[ DQG
*���[ FRGHV�

<RX FDQQRW UHWUDFH WKURXJK SURJUDPPDEOH DFF�GHF EORFNV �*���[
DQG *���[�� +RZHYHU� \RX FDQ UHWUDFH WKURXJK EORFNV ZKHUH
SURJUDPPDEOH DFF�GHF ZDV DOUHDG\ DFWLYH�

6HOHFWLQJ /LQHDU $FF�'HF 0RGHV �*���[ �� �� PRGDO�

3URJUDPPLQJ D *���[ LQ \RXU SDUW SURJUDP DOORZV \RX WR VZLWFK
/LQHDU $FF�'HF PRGHV LQ QRQPRWLRQ EORFNV� ,I 6��&XUYH $FF�'HF LV
DFWLYH� DOO SRVLWLRQLQJ PRYHV ZLWKLQ IL[HG F\FOHV ZLOO XVH WKLV PRGH�

� *�� �� /LQHDU $FF�'HF LQ $OO 0RGHV
� *���� �� 6��&XUYH $FF�'HF IRU 3RVLWLRQLQJ DQG ([DFW 6WRS 0RGH

2QO\

� *���� �� ,QILQLWH $FF�'HF �1R $FF�'HF� �(QDEOHG E\ \RXU V\VWHP
LQVWDOOHU LQ $03�

,PSRUWDQW� )RU RSWLPXP 6��&XUYH $FF�'HF IXQFWLRQDOLW\� DQ\ EORFN
SUHFHGLQJ D *���� EORFN ZLOO GHFHO WR ��

7KH WDEOH EHORZ VKRZV \RX WKH LQWHUDFWLRQ EHWZHHQ FRQWRXULQJ�
SRVLWLRQLQJ� H[DFW VWRS PRYHV� DQG DFF�GHF W\SH �L�H�� OLQHDU�
H[SRQHQWLDO� 6��&XUYH� DQG GLVDEOHG��

7DEOH ���$
,QWHUDFWLRQ %HWZHHQ &RQWRXULQJ� 3RVLWLRQLQJ� ([DFW 6WRS� DQG
$FF�'HF 0RGHV

3URJUDPPLQJ� ,Q WKLV PRGH ZLOO UHVXOW LQ�

*�� *�� *�� *��

*�� /LQHDU�
([SRQHQWLDO�

/LQHDU /LQHDU /LQHDU

*�� 	 *���*�� /LQHDU�
([SRQHQWLDO�

/LQHDU /LQHDU /LQHDU

*���� 6��&XUYH�
([SRQHQWLDO�

/LQHDU /LQHDU /LQHDU

*���� 	 *���*�� 6��&XUYH�
([SRQHQWLDO�

6��&XUYH /LQHDU /LQHDU

*���� 'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG

*���� 	 *���*�� 'LVDEOHG 'LVDEOHG 'LVDEOHG 'LVDEOHG
�/LQHDU�([SRQHQWLDO LV D IXQFWLRQ RI 3RVLWLRQLQJ $FF�'HF� ,I ([SRQHQWLDO LV $03HG� WKLV LV WKH
DFF�GHF W\SH� RWKHUZLVH� WKH W\SH LV /LQHDU�
�6��&XUYH�([SRQHQWLDO LV D IXQFWLRQ RI 3RVLWLRQLQJ $FF�'HF� ,I ([SRQHQWLDO LV $03HG� WKLV LV WKH
DFF�GHF W\SH� RWKHUZLVH� WKH W\SH LV 6��&XUYH�
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6HOHFWLQJ /LQHDU $FF�'HF 9DOXHV �*���Q �� �� QRQPRGDO�

3URJUDPPLQJ D *���[ LQ \RXU SDUW SURJUDP DOORZV \RX WR VZLWFK
/LQHDU $FF�'HF YDOXHV LQ QRQPRWLRQ EORFNV� $[LV YDOXHV LQ *���Q
EORFNV ZLOO DOZD\V EH WUHDWHG DV DEVROXWH� HYHQ LI WKH FRQWURO LV LQ
LQFUHPHQWDO PRGH�

%HORZ LV WKH IRUPDW IRU FDOOLQJ *�� FRPPDQGV� 8VH WKLV IRUPDW
ZLWK WKH D[LV QDPHV DVVLJQHG E\ \RXU V\VWHP LQVWDOOHU�

*���Q ;B<B=B

:KHUH � ,Q WKLV PRGH � 6HWV XS � 0DFURV �

;<= *���� DFFHOHUDWLRQ UDPSV IRU /LQHDU $FF�'HF PRGH ����� WR ����

*���� GHFHOHUDWLRQ UDPSV IRU /LQHDU $FF�'HF PRGH ����� WR ����

*���� DFFHOHUDWLRQ UDPSV IRU 6��&XUYH $FF�'HF PRGH ����� WR ����

*���� GHFHOHUDWLRQ UDPSV IRU 6��&XUYH $FF�'HF PRGH ����� WR ����

*���� MHUN OLPLWV ����� WR ����

,PSRUWDQW� 7KH DOORZDEOH SURJUDPPHG UDQJH IRU WKH D[LV ZRUG
GHSHQGV RQ WKH FRQILJXUHG IRUPDW� 1RWH WKDW WKH D[LV
ZRUG IRUPDW DOVR FRQIRUPV WR \RXU FXUUHQW ,QFK�0HWULF
VHWWLQJV� ,I \RX H[FHHG WKHVH DOORZDEOH UDQJHV VHW E\
\RXU V\VWHP LQVWDOOHU� \RX PD\ XVH SDUDPDFURV WR
RYHUULGH WKLV OLPLW�

)RU H[DPSOH� LI WKH DOORZDEOH SURJUDPPHG UDQJH IRU WKH D[LV ZRUG LV
��� �H�J�� �������� PD[ LQSXW� DQG WKH GHVLUHG MHUN OLPLW LV �������
PP�VHF�� \RX PD\ VHW 3DUDPDFUR �� WR �������� DQG SURJUDP D
*���� ;�� WR VHW WKH MHUN OLPLW WR �������� 7KLV PHWKRG FDQ EH XVHG
IRU DQ\ RI WKH *�� SURJUDPPLQJ EORFNV�

([DPSOH ����
$OORZDEOH 3URJUDPPHG 5DQJH

��  �������

*���� ; ���

,PSRUWDQW� 7KH SDUW SURJUDP *���Q DGMXVWPHQWV WR $FF�'HF 5DPSV
DUH QRW DSSOLHG WR MRJ PRYHV� 7KH $03HG /LQHDU
$FF�'HF PRGH UDWHV DUH XVHG ZKHQ 0DQXDO $FF�'HF
PRGH LV OLQHDU�
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3UHFDXWLRQV RQ &RUQHU &XWWLQJ

:KHQ $FF�'HF LV DFWLYH� WKH FRQWURO DXWRPDWLFDOO\ SHUIRUPV $FF�'HF
WR JLYH D VPRRWK DFFHOHUDWLRQ�GHFHOHUDWLRQ IRU FXWWLQJ WRRO PRWLRQ�

+RZHYHU� WKHUH DUH FDVHV LQ ZKLFK $FF�'HF FDQ UHVXOW LQ URXQGHG
FRUQHUV RQ D SDUW GXULQJ FXWWLQJ� ,Q )LJXUH ����� WKLV SUREOHP LV
PRVW REYLRXV ZKHQ WKH GLUHFWLRQ RI FXWWLQJ FKDQJHV IURP WKH ; D[LV
WR WKH < D[LV� ,Q WKLV FDVH� WKH ; D[LV GHFHOHUDWHV DV LW FRPSOHWHV LWV
PRYH ZKLOH WKH < D[LV LV DW UHVW� $V VRRQ DV WKH ; D[LV UHDFKHV WKH
$03 GHILQHG LQ�SRVLWLRQ EDQG� WKH < D[LV EHJLQV DFFHOHUDWLQJ WR
PDNH LWV FRPPDQGHG PRYH� 6LQFH WKH < D[LV EHJLQV PRWLRQV EHIRUH
WKH ; D[LV ILQLVKHV� D VOLJKW URXQGLQJ UHVXOWV�

)LJXUH �����
5RXQGLQJ RI &RUQHUV

SURJUDPPHG WRRO SDWK

DFWXDO WRRO SDWK

;

< &XWWLQJ WRRO

*��� *��

*��� *��

8VH WKHVH *�FRGHV WR HOLPLQDWH FRUQHU URXQGLQJ�

([DFW 6WRS �*�� �� �� QRQPRGDO�

,I D SURJUDPPHG PRWLRQ EORFN LQFOXGHV D *��� WKH D[LV PRYHV WR WKH
FRPPDQGHG SRVLWLRQ� GHFHOHUDWHV� DQG FRPHV WR D FRPSOHWH VWRS
EHIRUH WKH QH[W D[LV PRWLRQ EORFN LV H[HFXWHG� 7KH *�� FDQ EH
SURJUDPPHG LQ UDSLG �*���� IHHGUDWH �*���� RU FLUFXODU �*���*���
PRWLRQ EORFNV� EXW LW LV DFWLYH RQO\ IRU WKH EORFN LQ ZKLFK LW LV
SURJUDPPHG�
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([DFW 6WRS 0RGH �*�� �� �� PRGDO�

*�� HVWDEOLVKHV WKH H[DFW VWRS PRGH� 7KH D[HV PRYH WR WKH
FRPPDQGHG SRVLWLRQ� GHFHOHUDWH DQG FRPH WR D FRPSOHWH VWRS EHIRUH
WKH QH[W PRWLRQ EORFN LV H[HFXWHG� 7R FDQFHO WKLV PRGH� SURJUDP
*��� RU *���

$XWRPDWLF &RUQHU 2YHUULGH �*�� �� �� PRGDO�

,Q FXWWHU FRPSHQVDWLRQ PRGH �*���*���� WKH ORDG RQ WKH FXWWHU
LQFUHDVHV ZKLOH PRYLQJ LQVLGH D FRUQHU� ,I WKH *�� DXWRPDWLF FRUQHU
RYHUULGH PRGH LV DFWLYH� WKH FRQWURO DXWRPDWLFDOO\ RYHUULGHV WKH
SURJUDPPHG IHHGUDWH WR UHGXFH WKH ORDG RQ WKH FXWWHU� 7R FDQFHO WKLV
FRGH� SURJUDP *�� RU *���

7DSSLQJ 0RGH �*�� �� �� PRGDO�

,Q WKH *�� WDSSLQJ PRGH� WKH IHHGUDWH RYHUULGH YDOXH LV IL[HG DW ���
SHUFHQW� DQG D F\FOH VWRS LV LJQRUHG� $[LV PRWLRQ FRPPDQGV DUH
H[HFXWHG ZLWKRXW GHFHOHUDWLRQ EHIRUH WKH HQG SRLQW� 7KH SURJUDP
SURFHHGV WR WKH QH[W EORFN ZLWKRXW FKHFNLQJ LQ SRVLWLRQ VWDWXV�
VLPLODU WR WKH RSHUDWLRQ RI *��� 7R FDQFHO WKLV FRGH� SURJUDP *�� RU
*���

&XWWLQJ 0RGH �*�� �� �� PRGDO�

*�� HVWDEOLVKHV WKH FXWWLQJ PRGH� 7KLV LV WKH QRUPDO PRGH IRU D[LV
PRWLRQ DQG LV JHQHUDOO\ VHOHFWHG E\ \RXU V\VWHP LQVWDOOHU DV WKH
GHIDXOW PRGH DFWLYH RQ SRZHU XS� %ORFN FRPSOHWHV ZKHQ WKH D[HV
UHDFK WKH LQWHUSRODWHG HQGSRLQW� 7R FDQFHO WKLV FRGH� SURJUDP *���
*��� RU *���
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)LJXUH �����
$XWRPDWLF &RUQHU 2YHUULGH �*���

SURJUDPPHG WRRO SDWK

WRRO FHQWHU SDWK

$

$

D E

F

D E

F

:KHQ WKH FRUQHU DQJOH� $� LV VPDOOHU WKDQ DQJOH $S VHW LQ $03� WKH
SURJUDPPHG IHHGUDWH LV RYHUULGGHQ IURP SRLQW ´Dµ WR SRLQW ´Eµ� DQG
IURP SRLQW ´Eµ WR SRLQW ´Fµ� 7KH FRQWURO FRPSDUHV DQJOHV $ DQG $S�

7KH V\VWHP LQVWDOOHU VHWV WKHVH YDOXHV LQ $03�

� DQJOH $S LQ $03 LQ � GHJUHH LQFUHPHQWV ZLWKLQ D UDQJH RI ����
GHJUHHV

� UDQJH LQ ZKLFK WKH DXWRPDWLF FRUQHU RYHUULGH IXQFWLRQ LV DFWLYH ��
HVVHQWLDOO\� WKH YDOXHV RI ´Dµ DQG ´Fµ LQ DEVROXWH GLVWDQFH
PHDVXUHG DORQJ WKH WRRO SDWK IRU ´Eµ

� RYHUULGH YDOXH LQ ��SHUFHQW LQFUHPHQWV ZLWKLQ D UDQJH RI �����
SHUFHQW�

7R XVH DQ H[DFW VWRS IXQFWLRQ ZKLOH WKH DXWRPDWLF FRUQHU RYHUULGH
PRGH �*��� LV DFWLYH� XVH WKH *�� LQVWHDG RI WKH *��� 7KLV LV
EHFDXVH *�� DQG *�� EHORQJ WR WKH VDPH * PRGDO JURXS DQG FDQFHO
HDFK RWKHU LI SURJUDPPHG� %H DZDUH WKDW *�� LV QRQPRGDO�

6SLQGOH $FFHOHUDWLRQ �5DPS�

<RXU V\VWHP LQVWDOOHU FDQ FKDQJH WKH UDWH DW ZKLFK D VSLQGOH LV
DFFHOHUDWHG� $03 DOORZV WKH RSWLRQ RI HLWKHU D �� PV UDPS �� PV
LQWHUYDOV� RU DQ LPPHGLDWH VWHS LQ VSLQGOH VSHHG� %\ ZULWLQJ WKH
DSSURSULDWH ORJLF \RXU V\VWHP LQVWDOOHU PD\ DOVR LQ HIIHFW JHQHUDWH D
VSLQGOH ´UDPSµ IRU HYHQ VPRRWKHU VSLQGOH DFFHOHUDWLRQ� 5HIHU WR
GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU�
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6KRUW %ORFN $FF�'HF &KHFN �*��� *�����

,Q WKH FRQWURO·V GHIDXOW PRGH �*���� WKH $FF�'HF IHDWXUH LQ VRPH
FDVHV OLPLWV WKH IHHGUDWH EHORZ \RXU SURJUDPPHG IHHGUDWH� 7KLV
RFFXUV ZKHQ WKH OHQJWK RI WKH EORFN LV UHODWLYHO\ VKRUW UHODWLYH WR WKH
OHQJWK RI WLPH QHFHVVDU\ WR SURSHUO\ GHFHOHUDWH WKH D[LV WR D VWRS�

,Q WKH GHIDXOW PRGH �*���� WKH FRQWURO OLPLWV WKH IHHGUDWH RI DQ\
EORFN WR WKH PD[LPXP VSHHG IURP ZKLFK LW FDQ SURSHUO\ GHFHOHUDWH
DOO WKH D[HV WR D VWRS EHIRUH WKDW EORFN HQGV� )RU H[DPSOH� FRQVLGHU
WKH IROORZLQJ YHORFLW\ SURILOH RI D EORFN PRYLQJ IURP ;� WR ;����

)LJXUH �����
)HHGUDWH /LPLWHG %HORZ 3URJUDPPHG )HHGUDWH WR $OORZ
'HFHOHUDWLRQ 7LPH

/,1($5
'HFHOHUDWLRQ

/,1($5
$FFHOHUDWLRQ

3URJUDPPHG
IHHGUDWH

)HHGUDWH FODPSHG KHUH WR
DOORZ WLPH IRU GHFHOHUDWLRQ

;� ;���

)���

)��

1RUPDOO\ WKLV FDXVHV QR SUREOHP� +RZHYHU� LQ FDVHV ZKHUH D VHULHV
RI YHU\ VKRUW D[LV PRYHV LQ VHSDUDWH EORFNV H[LVW� WKLV OLPLWDWLRQ WR
WKH IHHGUDWH FDQ FDXVH ILQLVK SUREOHPV DV ZHOO DV LQFUHDVHG F\FOH
WLPH� )LJXUH ����� VKRZV WKH YHORFLW\ SURILOH WKDW ZRXOG UHVXOW IURP
D VHULHV RI VKRUW ; D[LV PRYHV IURP ��� WR ��� WR ��� WR ��� WR ����

7R DYRLG WKLV IHHGUDWH OLPLWDWLRQ� WKH VKRUW EORFN $FF�'HF FODPS FDQ
EH GLVDEOHG E\ SURJUDPPLQJ D *����� ,Q WKLV PRGH� WKH FRQWURO
DVVXPHV WKDW QR UDSLG GHFHOHUDWLRQV DUH UHTXLUHG DQG DOORZV D[LV
YHORFLWLHV WR JR KLJKHU WKDQ WKH\ RWKHUZLVH ZRXOG� $FWLYDWH *����
PRGH RQO\ ZKHQ�

� QR VXGGHQ FKDQJHV LQ SURJUDPPHG IHHGUDWH ZLWKLQ FRQVHFXWLYH
VKRUW PRWLRQ EORFNV H[LVWV �WKLV LQFOXGHV UHTXHVWLQJ D IHHGKROG RU
F\FOH VWRS�

� QR GUDVWLF FKDQJH LQ SURJUDPPHG GLUHFWLRQ LV SUHVHQW ZLWKLQ WKH
VKRUW EORFNV
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,I DQ\ RI WKHVH FRQGLWLRQV DUH QRW PHW GXULQJ WKH *���� PRGH� WKH
FRQWURO FDQ RYHUVKRRW SRVLWLRQV VLQFH WKH D[HV GR QRW KDYH WLPH WR
GHFHOHUDWH� )RU H[DPSOH� FRQVLGHU WKH IROORZLQJ SRVLWLRQ DQG
YHORFLW\ SORWV LI D GUDVWLF FKDQJH LQ GLUHFWLRQ LV UHTXHVWHG DIWHU WKH
PRYH IURP =��� WR =��� ZKHQ LQ *���� PRGH �VHH )LJXUH ������ �
7KH SRVLWLRQ =��� LV RYHUVKRW DQG WKH D[LV ZRXOG KDYH WR UHYHUVH
GLUHFWLRQ WR UHDFK SURSHU SRVLWLRQ�

)LJXUH �����
'UDVWLF &KDQJH LQ 'LUHFWLRQ :KLOH LQ 6KRUW %ORFN 0RGH

/,1($5
'HFHOHUDWLRQ

;���

3URJUDPPHG )HHGUDWH

$[LV EHJLQV WR GHFHOHUDWH DW VWDUW RI EORFN
EXW LV WUDYHOLQJ WRR IDVW WR IXOO\ GHFHOHUDWH
EHIRUH HQG�RI�PRYH�

7RRO RYHUVKRRWV
SRVLWLRQ

)
(
(
'
5
$
7
(

;� ;���;�

7RRO RYHUVKRRWV HQG�SRLQW RI PRYH EHFDXVH RI GUDVWLF
FKDQJH LQ EORFN GLUHFWLRQ GXULQJ VKRUW EORFN PRGH�

<

�
$77(17,21� 7KH SURJUDPPHU PXVW FRQVLGHU WKH
GLUHFWLRQ DQG IHHGUDWH WUDQVLWLRQV IURP EORFN WR EORFN
ZKHQ WKH VKRUW EORFN $FF�'HF FKHFN LV GLVDEOHG �*����
PRGH�� ,I WKH WUDQVLWLRQ H[FHHGV WKH GHFHOHUDWLRQ UDPS
RI WKH D[LV� GDPDJH WR WKH SDUW RU HTXLSPHQW FDQ RFFXU�

*�� DQG *���� DUH PRGDO� 7KH FRQWURO VKRXOG RQO\ EH LQ VKRUW EORFN
FKHFN GLVDEOH PRGH �*����� ZKHQ H[HFXWLQJ D VHULHV RI IDVW VKRUW
EORFNV WKDW FRQWDLQ RQO\ VOLJKW FKDQJHV LQ GLUHFWLRQ DQG YHORFLW\�
:KDW FRQVWLWXWHV D VOLJKW FKDQJH LQ GLUHFWLRQ DQG YHORFLW\ GHSHQGV RQ
WKH $FF�'HF UDPS FRQILJXUHG IRU \RXU PDFKLQH�

� *�� �� 6KRUW %ORFN $FF�'HF FODPS (QDEOH
� *���� �� 6KRUW %ORFN $FF�'HF FODPS 'LVDEOHG
*�� LV WKH GHIDXOW PRGH� DQG LW LV HVWDEOLVKHG DW SRZHU�XS� (�6WRS
UHVHW� DQG HQG RI SURJUDP �0��� 0��� RU 0���� 7KH UHFRPPHQGHG
PHWKRG RI SURJUDPPLQJ *�� DQG *���� LV WR SURJUDP D UHODWLYHO\
ORQJ HQWU\ DQG H[LW PRYH LQWR DQG RXW RI WKH PRGH�
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� 7KH HQWU\ PRYH VKRXOG EH D ORQJ PRYH� LQ WKH JHQHUDO GLUHFWLRQ
RI WKH ILUVW VKRUW PRYH� DQG DW WKH VDPH IHHGUDWH DV WKH ILUVW VKRUW
PRYH� 7KLV HQWU\ PRYH VKRXOG EH ORQJ HQRXJK IRU WKH D[HV WR
UHDFK SURJUDPPHG VSHHG� 3URJUDP WKH *���� FRGH LQ WKLV HQWU\
EORFN

� 7KH H[LW PRYH VKRXOG EH D ORQJ PRYH� LQ WKH JHQHUDO GLUHFWLRQ RI
WKH ODVW VKRUW PRYH� DQG DW WKH VDPH IHHGUDWH DV WKH ODVW VKRUW
PRYH� 7KLV H[LW PRYH VKRXOG EH ORQJ HQRXJK IRU WKH D[HV WR
GHFHOHUDWH SURSHUO\ ZLWKRXW RYHUVKRRWLQJ WKHLU HQG SRLQWV�
3URJUDP WKH *�� FRGH LQ WKLV H[LW EORFN

)LJXUH ����� VKRZV WKH UHFRPPHQGHG HQWU\ DQG H[LW PRYHV IRU VKRUW
EORFN $FF�'HF FODPS GLVDEOH PRGH�

)LJXUH �����
(QWU\ DQG ([LW 0RYH WR�IURP 6KRUW %ORFN

/RQJ (QWU\ PRYH�
7KLV EORFN FRQWDLQV D
*���� FRPPDQG

/RQJ ([LW PRYH�
7KLV EORFN FRQWDLQV D *��
FRPPDQG

6HULHV RI VKRUW PRYH EORFNV

;

=

������,

(1' 2) &+$37(5
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'XDO $[LV 2SHUDWLRQ

7KH 'XDO $[LV IHDWXUH OHWV WKH SDUW SURJUDPPHU VLPXOWDQHRXVO\
FRQWURO PXOWLSOH D[HV ZKLOH SURJUDPPLQJ FRPPDQGV IRU RQO\ RQH� ,W
GLIIHUV IURP WKH VSOLW D[LV IHDWXUH RI WKH ��3& FRQWURO LQ WKDW WKH VSOLW
D[LV IHDWXUH LV XVHG WR FRQWURO D VLQJOH D[LV SRVLWLRQHG E\ WZR VHUYR
PRWRUV�

7KLV FKDSWHU UHYLHZV WKH IROORZLQJ PDMRU GXDO D[LV RSHUDWLRQV�

7RSLF� 2Q SDJH�

3DUNLQJ D GXDO D[LV �����

+RPLQJ D GXDO D[LV �����

3URJUDPPLQJ D GXDO D[LV �����

2IIVHW PDQDJHPHQW �����

7KH GXDO D[HV IHDWXUH LV HVSHFLDOO\ XVHIXO IRU ODWKHV ZLWK GXDO WXUUHWV
DQG RWKHU PDFKLQHV UXQQLQJ ZLWK SDUDOOHO FXWWLQJ WRROV� )LJXUH ����
VKRZV D W\SLFDO FRQILJXUDWLRQ IRU GXDO D[HV�

,PSOHPHQWDWLRQ RI WKH GXDO D[LV IHDWXUH FDQ UHTXLUH VLJQLILFDQW ORJLF
PRGLILFDWLRQ DV ZHOO DV SURSHU $03 FRQILJXUDWLRQ� 7KH GXDO D[LV
IHDWXUH LV DQ RSWLRQ� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ
WR VHH LI WKH GXDO D[LV RSWLRQ KDV EHHQ SXUFKDVHG IRU \RXU PDFKLQH�

2YHUYLHZ
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)LJXUH ����
'XDO $[LV &RQILJXUDWLRQ

$[LV �

/HDG VFUHZ

6HUYR
PRWRU

$[LV �

/HDG VFUHZ

6HUYR
PRWRU

(QFRGHU

'XDO $[HV � WZR FRPSOHWHO\ VHSDUDWH D[HV
UHVSRQGLQJ WR WKH VDPH SURJUDPPLQJ
FRPPDQGV�

(QFRGHU

7KH ��3& FRQWURO FDQ VXSSRUW WZR GXDO D[LV JURXSV� $ GXDO D[LV
JURXS FRQVLVWV RI WZR RU PRUH D[HV FRXSOHG WKURXJK $03 DQG
FRPPDQGHG E\ D PDVWHU D[LV QDPH� 7KH PDVWHU D[LV QDPH LV XVHG E\
WKH SDUW SURJUDPPHU RU RSHUDWRU ZKHQ FRPPDQGLQJ WKH GXDO D[LV
JURXS LQ SDUW SURJUDPV RU IRU MRJ PRYHV�

(DFK D[LV WKDW PDNHV XS D GXDO JURXS LV FRQWUROOHG E\ D VHSDUDWH
SRVLWLRQLQJ FRPPDQG IURP WKH VHUYR PRGXOH� 7KLV GXDO JURXS
FRPPDQG LV EDVHG RQ WKH PRYH JHQHUDWHG E\ WKH FRQWURO ZKHQ WKH
PDVWHU D[LV LV FRPPDQGHG WR D SRVLWLRQ�

$OO D[HV WKDW PDNH XS D GXDO JURXS UHDFK HQG�SRLQWV DW WKH VDPH
WLPH� 7KLV UHTXLUHV WKDW DOO D[HV WKDW PDNH XS D GXDO D[LV JURXS VKDUH
WKH VDPH IHHGUDWH SDUDPHWHUV� DFF�GHF UDPSV� DQG RWKHU D[HV VSHFLILF
GDWD IRU WKH JURXS�

7KLV VHFWLRQ UHTXLUHV WKDW \RX XQGHUVWDQG WKHVH WHUPV�

� 0DVWHU $[LV �� $ PDVWHU D[LV LV WKH QDPH XVHG WR FRPPDQG WKH
D[HV LQ D GXDO JURXS�

� 'XDO *URXS �� $ GXDO JURXS LV D VHW RI D[HV WKDW DUH FRXSOHG
WRJHWKHU LQ $03 DQG FRPPDQGHG E\ D VLQJOH PDVWHU D[LV QDPH�
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)LJXUH ���� VKRZV WKH SRVLWLRQ GLVSOD\ IRU D V\VWHP WKDW FRQWDLQV D
GXDO D[LV JURXS FRQWDLQLQJ WZR D[HV ZLWK D PDVWHU D[LV QDPH RI ;�
:KHWKHU RU QRW DOO D[HV RI D GXDO JURXS VKRZ XS RQ WKH SRVLWLRQ
GLVSOD\ LV GHWHUPLQHG LQ ORJLF E\ \RXU V\VWHP LQVWDOOHU�

)LJXUH ����
$[LV 3RVLWLRQ 'LVSOD\ IRU 'XDO ; $[LV

7KLV IHDWXUH DOORZV \RX RU WKH SURJUDPPHU WR GLVDEOH VHOHFWHG D[HV
RI WKH GXDO JURXS� $Q\ D[LV WKDW LV D PHPEHU RI D GXDO D[LV JURXS
FDQ EH SDUNHG� $[HV LQ WKH GXDO JURXS PD\ EH SDUNHG
VLPXOWDQHRXVO\� ,I DOO D[HV LQ WKH JURXS DUH SDUNHG� QR PRWLRQ FDQ
WDNH SODFH LQ WKH GXDO D[LV JURXS�

2QFH SDUNHG� QR PRWLRQ LV DOORZHG RQ WKH SDUNHG D[LV� 3URJUDPPHG
DQG MRJ FRPPDQGV �LQFOXGLQJ DQ\ KRPLQJ UHTXHVWV� PDGH WR WKH GXDO
D[LV JURXS DUH LJQRUHG E\ WKH SDUNHG D[HV�

$[HV LQ WKH GXDO JURXS PD\ RQO\ EH SDUNHG RU XQSDUNHG ZKHQ WKH
FRQWURO LV LQ F\FOH VWRS DQG HQG�RI�EORFN VWDWH� 7KH FRQWURO FDQQRW EH
LQ WKH SURFHVV RI FRPSOHWLQJ DQ\ MRJ UHTXHVW RU ORJLF D[LV PRYHU
UHTXHVW� ,I DQ DWWHPSW LV PDGH WR SDUN�XQSDUN DQ D[LV� DQG LI DQ\ RQH
RI WKH DERYH UHTXLUHPHQWV LV QRW WUXH� WKH FRQWURO LJQRUHV WKH UHTXHVW
WR SDUN�XQSDUN WKH D[LV�

3DUNLQJ D 'XDO $[LV
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�
$77(17,21� %H FDUHIXO ZKHQ DQ D[LV LV XQSDUNHG�
$Q\ LQFUHPHQWDO SRVLWLRQLQJ UHTXHVWV \RX PDNH WR WKH
GXDO D[LV JURXS DUH UHIHUHQFHG IURP WKH FXUUHQW
ORFDWLRQ RI DOO D[HV LQ WKH GXDO JURXS� 7KLV LQFOXGHV
DQ\ PDQXDO MRJJLQJ RU DQ\ LQFUHPHQWDO SDUW SURJUDP
PRYHV� :KHQ DQ D[LV LV XQSDUNHG� ZH UHFRPPHQG \RX
PDNH WKH QH[W FRPPDQG WKH GXDO D[LV JURXS EH DQ
DEVROXWH FRPPDQG WR UHDOLJQ WKH D[HV LQ WKH GXDO
JURXS WR WKH VDPH SRVLWLRQ�

3HUIRUP DQ D[LV SDUN LQ D GXDO JURXS WKURXJK ORJLF� 5HIHU WR \RXU
V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV RQ KRZ D[HV DUH SDUNHG�

,PSRUWDQW� 6RPH V\VWHPV FDQ KDYH VSHFLDO SDUNLQJ UHTXLUHPHQWV
ZKHQ KRPLQJ D[HV LQ D GXDO JURXS� 5HIHU WR
SDJH ������ +RPLQJ D 'XDO $[LV� IRU GHWDLOV RQ KRPLQJ
GXDO D[HV�

7KHUH DUH WZR PHWKRGV WR KRPH D[HV LQ D GXDO D[LV JURXS� <RXU
V\VWHP LQVWDOOHU GHWHUPLQHV WKURXJK ORJLF ZKLFK PHWKRG LV DYDLODEOH�
7KH WZR PHWKRGV DUH�

� KRPH HDFK D[LV LQ WKH GXDO JURXS LQGLYLGXDOO\

� KRPH DOO D[HV LQ WKH GXDO JURXS VLPXOWDQHRXVO\
%RWK RI WKHVH KRPLQJ PHWKRGV FDQ EH DYDLODEOH IRU DXWRPDWLF �*���
DV ZHOO DV PDQXDO KRPLQJ RSHUDWLRQV�

<RXU V\VWHP LQVWDOOHU FDQ DOVR GHILQH LQGHSHQGHQW VSHHGV DQG KRPH
SRVLWLRQV IRU HDFK D[LV LQ D GXDO JURXS WKURXJK $03� 7KLV DSSOLHV WR
ERWK KRPLQJ PHWKRGV� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU GHWDLOV RQ WKHVH VSHHGV DQG ORFDWLRQV�

+RPLQJ $[HV ,QGLYLGXDOO\

7KLV PHWKRG UHTXLUHV WKDW HDFK D[LV EH KRPHG LQGLYLGXDOO\� :KHQ D
PDQXDO KRPH RSHUDWLRQ LV SHUIRUPHG� D KRPH UHTXHVW PXVW EH PDGH
WR HDFK D[LV LQ WKH GXDO JURXS RQ DQ LQGLYLGXDO PHWKRG� 5HIHU WR
FKDSWHU � IRU GHWDLOV RQ KRZ WR UHTXHVW D PDQXDO KRPH RSHUDWLRQ�

+RPLQJ D 'XDO $[LV
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:KHQ \RX XVH DXWRPDWLF KRPLQJ �*���� WKH D[HV PXVW EH KRPHG RQH
DW D WLPH� 7KLV LV DFFRPSOLVKHG E\ SDUNLQJ DOO RWKHU D[HV LQ WKH GXDO
D[LV JURXS H[FHSW WKH D[LV WKDW LV WR EH KRPHG DQG UHTXHVWLQJ WKDW WKH
$03�DVVLJQHG PDVWHU D[LV QDPH EH KRPHG LQ WKH *�� EORFN� 2QFH
KRPHG� WKDW D[LV VKRXOG EH SDUNHG� WKH QH[W D[LV WR EH KRPHG VKRXOG
EH XQSDUNHG� DQG WKH KRPLQJ SURFHGXUH UHSHDWHG� 5HIHU WR
FKDSWHU �� IRU GHWDLOV RQ KRZ WR UHTXHVW DQ DXWRPDWLF KRPLQJ
RSHUDWLRQ �*����

+RPLQJ $[HV 6LPXOWDQHRXVO\

7KLV PHWKRG DOORZV D UHTXHVW IRU DOO D[HV LQ WKH GXDO JURXS WR EH
KRPHG DW WKH VDPH WLPH� 7KLV GRHV QRW PHDQ WKDW DOO D[HV UHDFK
KRPH DW WKH VDPH WLPH� .HHS LQ PLQG WKDW \RXU V\VWHP LQVWDOOHU FDQ
GHILQH GLIIHUHQW IHHGUDWHV DQG GLIIHUHQW KRPH SRVLWLRQV IRU HDFK D[LV
LQ WKH GXDO JURXS�

:LWK SURSHU ORJLF SURJUDPPLQJ� \RXU V\VWHP LQVWDOOHU FDQ FRQILJXUH
DOO D[HV LQ WKH GXDO D[LV JURXS WR KRPH ZKHQ WKH UHTXHVW LV PDGH WR
WKH PDVWHU D[LV� ,I \RX XVH WKLV KRPLQJ PHWKRG� DOO XQSDUNHG D[HV
KRPH WRJHWKHU� 5HIHU WR FKDSWHU � IRU GHWDLOV RQ KRZ WR UHTXHVW D
PDQXDO KRPH RSHUDWLRQ DQG FKDSWHU �� RQ KRZ WR UHTXHVW DQ
DXWRPDWLF KRPH RSHUDWLRQ �*����

<RX FDQ SRVLWLRQ D[HV LQ D GXDO D[LV JURXS XVLQJ DQ\ RI WKH QRUPDO
SURJUDPPLQJ RU PDQXDO PRWLRQ RSHUDWLRQV� 2QO\ WKH PDVWHU D[LV
QDPH FDQ EH UHTXHVWHG WR SRVLWLRQ D GXDO D[LV� 5HTXHVWV WR SRVLWLRQ D
GXDO D[LV FDQ EH PDGH LQ PDQXDO� DXWRPDWLF� RU 0', PRGH�

)RU DEVROXWH DQG LQFUHPHQWDO PRYHV� UHJDUGOHVV RI WKH VWDUW�SRLQW�
HDFK D[LV LQ WKH GXDO JURXS UHDFKHV WKH UHTXHVWHG SRVLWLRQ �RU WUDYHO
WKH UHTXHVWHG GLVWDQFH� DW WKH VDPH WLPH� )RU DEVROXWH PRYHV� WKLV
PHDQV LQGLYLGXDO D[LV IHHGUDWHV FDQ EH PRGLILHG� GHSHQGLQJ RQ WKH
GLVWDQFH HDFK D[LV PXVW WUDYHO IURP VWDUW WR HQG RI WKH UHTXHVWHG
PRYH�

<RXU V\VWHP LQVWDOOHU FDQ DVVLJQ GLIIHUHQW PD[LPXP FXWWLQJ� H[WHUQDO
GHFHO� DQG UDSLG IHHGUDWH OLPLWDWLRQV IRU HDFK D[LV LQ D GXDO D[LV
JURXS� 7KH FRQWURO XVHV WKH VORZHVW IHHGUDWH IRU HDFK RI WKHVH
IHDWXUHV IURP DQ\ D[LV LQ WKH GXDO D[LV JURXS�

3URJUDPPLQJ D 'XDO $[LV
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6SHFLDO FRQVLGHUDWLRQ PXVW EH JLYHQ ZKHQ SURJUDPPLQJ WKHVH
IHDWXUHV�

)HDWXUH� &RQVLGHUDWLRQ�

0LUURU ,PDJLQJ 3URJUDPPDEOH PLUURU LPDJH LV DSSOLHG WR DOO D[HV LQ WKH GXDO JURXS� 0DQXDO
PLUURU LPDJH� KRZHYHU� FDQ EH DSSOLHG WR HDFK D[LV LQ WKH GXDO JURXS LQGLYLGXDOO\�
:KHQ PDQXDO PLUURULQJ LV SHUIRUPHG RQ VHOHFWHG D[HV LQ WKH GXDO JURXS�
SRVLWLRQLQJ FRPPDQGV DUH LQ HIIHFW UHYHUVHG IURP WKH SURJUDPPHG FRPPDQGV WR
WKH PDVWHU D[LV� 0DQXDO PLUURU LPDJH LV VHOHFWHG WKURXJK ORJLF� 5HIHU WR WKH
V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ DQG FKDSWHU �� IRU GHWDLOV�

6FDOLQJ :KHQ VFDOLQJ� VSHFLI\ WKH VFDOH IDFWRU IRU WKH PDVWHU D[LV RI WKH GXDO JURXS� $OO
RWKHU D[HV LQ WKH GXDO JURXS DUH WKHQ VFDOHG XVLQJ WKH PDVWHU D[LV VFDOH IDFWRU�
5HIHU WR FKDSWHU �� IRU GHWDLOV�

,PSRUWDQW� <RX FDQ XVH WKH /RJLF $[LV 0RYHU IHDWXUH LI LW LV
QHFHVVDU\ WR SRVLWLRQ GXDO D[LV JURXS PHPEHUV
VHSDUDWHO\ ZLWKRXW UHTXLULQJ DQ\ SDUNLQJ� 5HIHU WR WKH
��3& /RJLF 5HIHUHQFH 0DQXDO DQG WKH V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU GHWDLOV�

,QYDOLG 2SHUDWLRQV RQ D 'XDO $[LV

7DEOH ���$ OLVWV WKH IHDWXUHV WKDW DUH QRW FRPSDWLEOH ZLWK GXDO D[HV�
,I \RX PXVW H[HFXWH RQH RI WKHVH IHDWXUHV RQ D GXDO D[LV� RQO\ WKH
$03 PDVWHU D[LV FDQ EH XVHG� $OO RWKHU D[HV LQ WKH GXDO JURXS
PXVW EH SDUNHG� 5HIHU WR \RXU V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR
GHWHUPLQH ZKLFK D[LV KDV EHHQ DVVLJQHG LQ $03 DV WKH PDVWHU D[LV�

7DEOH ���$
)HDWXUHV 1RW &RPSDWLEOH :LWK 'XDO $[HV

*�FRGH )HDWXUH

*�� 3RODU 3URJUDPPLQJ

*���� &\OLQGULFDO ,QWHUSRODWLRQ

*���*���� ([WHUQDO 6NLS )XQFWLRQV

*���*���� $XWRPDWLF 7RRO *DXJLQJ 6NLS )XQFWLRQV

*��� *���� 3URELQJ &\FOHV

*����� *���� 6ROLG 7DSSLQJ

*�� %RULQJ &\FOH �ZLWK VSLQGOH VKLIW�

*�� %DFN %RULQJ &\FOH

*�����*���� 3RFNHW 0LOOLQJ &\FOHV

*���*���� ,UUHJXODU 3RFNHW 0LOOLQJ
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*LYH FRQVLGHUDWLRQ WR RIIVHWV XVHG IRU D GXDO D[LV� ,Q PRVW FDVHV�
HDFK D[LV FDQ KDYH LQGHSHQGHQW RIIVHW YDOXHV DVVLJQHG WR LW� 7KLV
VHFWLRQ GHVFULEHV WKH GLIIHUHQFH LQ GXDO D[LV RSHUDWLRQ ZKHQ LW
FRQFHUQV RIIVHWV� +RZ WR DFWLYDWH�GHDFWLYDWH DQG HQWHU WKHVH RIIVHW
YDOXHV LV QRW GHVFULEHG KHUH XQOHVV VRPH FKDQJH VSHFLILF WR D GXDO
D[LV RFFXUV� 6HH FKDSWHU � IRU LPSOHPHQWDWLRQ GHWDLOV DERXW WKH
RIIVHW \RX DUH XVLQJ�

3UHVHW :RUN &RRUGLQDWH 6\VWHPV �*���*�����

7KH RSHUDWLRQ RI WKH ZRUN FRRUGLQDWH V\VWHPV LV IXQFWLRQDOO\ WKH
VDPH IRU D GXDO D[LV DV DQ\ RWKHU D[LV� (DFK D[LV LQ WKH GXDO JURXS
FDQ KDYH LWV RZQ LQGHSHQGHQW YDOXH HQWHUHG LQWR WKH RIIVHW WDEOH� ,I
\RX ZDQW DOO D[HV LQ WKH GXDO JURXS WR KDYH WKH VDPH RIIVHW YDOXHV�
\RX PXVW PDQXDOO\ HQWHU WKH VDPH YDOXH IRU HDFK D[LV LQ WKH GXDO
JURXS�

*�� 2IIVHWV

$OO D[HV LQ WKH GXDO JURXS XVH WKH VDPH YDOXH IRU WKH *�� RIIVHW
UHJDUGOHVV RI ZKHWKHU WKH\ DUH SDUNHG� :KHQ \RX VSHFLI\ D *��
RIIVHW YDOXH XVLQJ WKH PDVWHU D[LV QDPH� HDFK D[LV RIIVHWV LWV
FRRUGLQDWH V\VWHP LQFUHPHQWDOO\ E\ WKH *�� DPRXQW�

*�� 2IIVHWV

:KHQ D *�� RIIVHW YDOXH LV VSHFLILHG XVLQJ WKH PDVWHU D[LV QDPH� WKH
FXUUHQW SRVLWLRQ RI DOO D[HV LQ WKH GXDO JURXS WDNHV RQ WKH ORFDWLRQ RI
WKH VSHFLILHG YDOXH�

)RU H[DPSOH� LI \RX KDYH D GXDO D[LV QDPHG ;� DQG LW FRQVLVWV RI WZR
D[HV� ;� DQG ;�� ZKHQ SURJUDPPLQJ WKH IROORZLQJ�

*��;���

WKH FRQWURO FDXVHV WKH FXUUHQW SRVLWLRQV RI ;� DQG ;� WR EHFRPH ��
UHJDUGOHVV RI WKHLU FXUUHQW SRVLWLRQV ZKHQ WKH *�� RIIVHW LV H[HFXWHG�

'LIIHUHQW *�� RIIVHW YDOXHV FDQ EH FUHDWHG IRU HDFK D[LV LI QHFHVVDU\�
7KLV LV DFFRPSOLVKHG E\ SHUIRUPLQJ D MRJ RIIVHW RU E\ XVLQJ WKH ORJLF
D[LV PRYHU WR FKDQJH WKH SRVLWLRQ RI WKH GXDO D[HV UHODWLYH WR HDFK
RWKHU EHIRUH WKH *�� EORFN LV H[HFXWHG�

2IIVHW 0DQDJHPHQW IRU D
'XDO $[LV
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6HW =HUR

<RX FDQ SHUIRUP D VHW ]HUR RSHUDWLRQ RQ WKH D[HV LQ D GXDO JURXS RQ
DQ LQGLYLGXDO EDVLV� )RU H[DPSOH� LI \RX KDYH D GXDO D[LV QDPHG ;
DQG LW FRQVLVWV RI WZR D[HV� ;� DQG ;�� ZKHQ WKH VHW ]HUR RSHUDWLRQ
LV H[HFXWHG WKURXJK ORJLF� \RX PXVW VSHFLI\ ZKLFK D[LV LQ WKH GXDO
JURXS WR VHW ]HUR� :KHQ WKH VHW ]HUR RSHUDWLRQ LV SHUIRUPHG RQ DQ
D[LV� WKH FXUUHQW D[LV ORFDWLRQ EHFRPHV WKH QHZ ]HUR SRLQW RI WKH
FRRUGLQDWH V\VWHP�

&XWWHU &RPSHQVDWLRQ

2QO\ RQH WRRO GLDPHWHU FDQ EH DFWLYH DW DQ\ RQH WLPH� $Q\ RIIVHW
FUHDWHG E\ FXWWHU FRPSHQVDWLRQ DIIHFWV DOO D[HV LQ WKH GXDO JURXS�

7RRO /HQJWK 2IIVHWV

7KH V\VWHP LQVWDOOHU PXVW VHOHFW RQH RI WKH GXDO D[LV JURXS PHPEHUV
DV WKH WRRO OHQJWK D[LV LQ $03 LI VHSDUDWH WRRO OHQJWK RIIVHWV DUH WR EH
XVHG IRU D GXDO JURXS� 2QFH RQH D[LV RI WKH JURXS KDV EHHQ DVVLJQHG
DV WKH WRRO OHQJWK D[LV� DOO D[HV LQ WKH JURXS PD\ KDYH LQGHSHQGHQW
WRRO OHQJWK YDOXHV DVVLJQHG WR WKHP�

$VVXPLQJ WRRO OHQJWK RIIVHWV DUH YDOLG RQ \RXU GXDO D[LV� WKHLU
DFWLYDWLRQ LV WKH VDPH DV WKH WRRO OHQJWK RIIVHW RQ QRQGXDO D[HV�
5HIHU WR FKDSWHU �� IRU GHWDLOV�

7KH RIIVHW IXQFWLRQ LV VHOHFWHG ZLWK *��� *��� DQG *��� 7KH RIIVHW
YDOXH WR DFWLYDWH LV VHOHFWHG ZLWK DQ + ZRUG� 7KLV + ZRUG LV WKH
RIIVHW QXPEHU DQG XVHG IRU DOO D[HV LQ WKH GXDO JURXS� 7KH WRRO
OHQJWK RIIVHW YDOXHV FDOOHG E\ WKLV + ZRUG� KRZHYHU� PD\ EH DVVLJQHG
LQGLYLGXDOO\� 7KHVH YDOXHV PD\ EH DVVLJQHG HLWKHU �

� PDQXDOO\ WKURXJK WKH WRRO ZHDU DQG JHRPHWU\ WDEOHV DV GLVFXVVHG
LQ FKDSWHU ��

� DXWRPDWLFDOO\ WKURXJK SURJUDPPLQJ WKH FRUUHFW *�� FRGHV DV
GLVFXVVHG RQ SDJH ������

$VVLJQLQJ 7RRO /HQJWK 2IIVHWV 0DQXDOO\
)RU GXDO D[HV� H[WUD WRRO OHQJWK RIIVHW WDEOHV KDYH EHHQ SURYLGHG�
RQH IRU HDFK PHPEHU RI WKH GXDO D[LV JURXS� %\ SUHVVLQJ WKH
^1(;7 6(/(&7` RU ^35(9 6(/(&7` VRIWNH\� \RX FDQ VHOHFW ZKLFK
D[LV \RX DUH DVVLJQLQJ OHQJWK RIIVHW YDOXHV LQ WKH GXDO D[LV JURXS�
(DFK PHPEHU RI WKH GXDO D[LV JURXS LV UHSUHVHQWHG E\ WKH PDVWHU D[LV
QDPH IROORZHG E\ D QXPEHU LQGLFDWLQJ ZKLFK D[LV LQ WKH JURXS LV
DFWLYH� 1RWH WKDW \RX FDQ QRW DFWLYDWH WKH WRRO OHQJWK RIIVHW XVLQJ D
VRIWNH\ RQ D GXDO D[LV PHPEHU�



�����'XDO $[LV 2SHUDWLRQ

3XEOLFDWLRQ ��������� �� $SULO ����

�VRIWNH\ OHYHO ��

,I WKH VDPH RIIVHW LV GHVLUHG IRU GLIIHUHQW GXDO D[HV� XVH WKH
^&23< 2))6(7` VRIWNH\ WR FRS\ WKH RIIVHW YDOXHV IURP RQH D[LV WR
DQRWKHU �UHIHU WR FKDSWHU � IRU GHWDLOV RQ XVLQJ WKLV IHDWXUH��

$VVLJQLQJ 7RRO /HQJWK 2IIVHWV 7KURXJK 3URJUDPPLQJ *��
)RU GXDO D[HV� DGGLWLRQDO SURJUDPPLQJ IRU WKH *��/�� DQG *��/��
FRGHV LV DYDLODEOH ZKHQ D GXDO D[LV LV WKH WRRO OHQJWK D[LV� ,Q SODFH
RI WKH QRUPDO *�� EORFN ZKLFK DVVLJQV WRRO OHQJWK GDWD XVLQJ DQ
5��ZRUG� D GXDO D[LV XVHG DV D WRRO OHQJWK D[LV PXVW SURJUDP OHQJWK
RIIVHW GDWD XVLQJ WKH IROORZLQJ IRUPDW�

*��/��3BB$BB%BB&BB�

*��/��3BB$BB%BB&BB�

ZKHUH $� %� DQG & DUH WKH QDPHV WKH V\VWHP LQVWDOOHU DVVLJQHG HDFK
D[LV LQ \RXU GXDO JURXS LQ $03� $� %� DQG & DUH XVHG WR DVVLJQ WRRO
OHQJWK GDWD LQ SODFH RI WKH 5 ZRUG� 5HIHU WR WKH V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU GHWDLOV�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

7RRO &RQWURO )XQFWLRQV

7KLV FKDSWHU GHVFULEHV WKHVH WRRO FRQWURO IXQFWLRQV�

7RSLF� 2Q SDJH�

3URJUDPPLQJ D 7�ZRUG �����

3URJUDPPLQJ DOWHUDWLRQV RI WKH
RIIVHW WDEOHV

������

7RRO PDQDJHPHQW ������

� 3URJUDPPLQJ D 7�ZRUG ���� 'LIIHUHQW IRUPDWV DYDLODEOH IRU
VHOHFWLQJ D WRRO QXPEHU DQG WRRO RIIVHWV

� 7RRO OHQJWK RIIVHWV ���� &RPSHQVDWH IRU WKH GLIIHUHQFH EHWZHHQ WKH
WRRO OHQJWK DVVXPHG ZKLOH SURJUDPPLQJ� DQG WKH DFWXDO OHQJWK RI
WKH WRRO XVHG IRU FXWWLQJ� 7KLV IHDWXUH FDQ RIIVHW XS WR � D[HV�

� 3URJUDPPLQJ DOWHUDWLRQV RI WKH RIIVHW WDEOHV ���� 0RGLI\ RU
HQWHU GDWD ZLWKLQ WKH RIIVHW WDEOHV E\ SURJUDPPLQJ WKH FRUUHFW
*�� FRGH�

(QWHU WRRO OHQJWK RIIVHWV DQG FXWWHU FRPSHQVDWLRQ GDWD LQ WR WKH
FRQWURO·V RIIVHW WDEOH �UHIHU WR FKDSWHU ��� 2QFH HQWHUHG� FDOO IRU D
SDUWLFXODU VHW RI GDWD E\ SURJUDPPLQJ DQ +�� �WRRO OHQJWK GDWD� RU D
'�� �WRRO GLDPHWHU GDWD� ZRUG WKDW FRUUHVSRQGV WR D RIIVHW QXPEHU
IURP WKH RIIVHW WDEOH�

$ ZRUNSLHFH XVXDOO\ UHTXLUHV GLIIHUHQW NLQGV RI FXWWLQJ SURFHVVHV�
DQG XVXDOO\ WKHUH DUH FXWWLQJ WRROV WKDW FRUUHVSRQG WR HDFK SURFHVV�
7KH FXWWLQJ WRROV DUH W\SLFDOO\ VWRUHG LQ D WRRO PDJD]LQH DQG DUH
DVVLJQHG WRRO QXPEHUV �VHH )LJXUH ������

&KDSWHU 2YHUYLHZ

3URJUDPPLQJ D 7�ZRUG



����� 7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
7\SLFDO 0LOO 7RRO 0DJD]LQH

�� �� �� ��

�� ��

�� �� �� ��

$ 7��DGGUHVV IROORZHG E\ D QXPHULF YDOXH SURJUDPV D WRRO VHOHFWLRQ
�RU WRRO JURXS QXPEHU � UHIHU WR SDJH ������ RQ WRRO OLIH
PDQDJHPHQW�� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 KRZ D WRRO
FKDQJH RSHUDWLRQ LV SURJUDPPHG� 7KHUH DUH IRXU GLIIHUHQW RSWLRQV
DYDLODEOH� 7KH\ DUH�

5HWXUQ WRRO LQ 0�� � :KHQ WKLV PHWKRG WKH 7��ZRUG WR DFWLYDWH LV
SURJUDPPHG LQ D EORFN WKDW GRHV QRW FRQWDLQ DQ 0��� 7KH 7��ZRUG
LV VWRUHG XQWLO VRPH ODWHU EORFN WKDW FRQWDLQV DQ 0��� :KHQ WKH 0��
LV H[HFXWHG WKH FXUUHQWO\ DFWLYH WRRO LV UHSODFHG ZLWK WKH ODVW WRRO
QXPEHU SURJUDPPHG ZLWK D 7��ZRUG� ,W LV UHTXLUHG ZLWK WKLV PHWKRG
WKDW WKH WRRO QXPEHU �RU JURXS QXPEHU� WKDW LV EHLQJ UHSODFHG DV WKH
DFWLYH WRRO LV SURJUDPPHG LQ WKH EORFN WKDW FRQWDLQV WKH 0��
FRPPDQG� ,I WKH 0�� EORFN GRHV QRW FRQWDLQ WKH SUHYLRXVO\ DFWLYH
WRRO QXPEHU�JURXS QXPEHU� RU LI WKH ZURQJ WRRO QXPEHU�JURXS
QXPEHU LV SURJUDPPHG ZLWK WKH 0��� WKH FRQWURO ZLOO JHQHUDWH DQ
HUURU�

1H[W WRRO LQ 7��ZRUG � 7KLV PHWKRG LV LGHQWLFDO WR WKH ´5HWXUQ WRRO
LQ 0��µ PHWKRG ZLWK WKH H[FHSWLRQ WKDW WKH EORFN FRQWDLQLQJ DQ 0��
FDQ QRW FRQWDLQ D 7��ZRUG� ,W LV QRW QHFHVVDU\ WR SURJUDP WKH
SUHYLRXVO\ DFWLYH WRRO QXPEHU�JURXS QXPEHU LQ WKH 0�� EORFN�



�����7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

0�� 5HTXLUHG � 7KLV PHWKRG GHILQHV WKDW D WRRO LV RQO\ DFWLYDWHG LQ
DQ 0�� EORFN� $ 7��ZRUG WKDW LV SURJUDPPHG E\ LWVHOI EHFRPHV WKH
QH[W WRRO DFWLYDWHG DW DQ 0�� EORFN� 3URJUDPPLQJ DQ 0�� E\ LWVHOI
DFWLYDWHV WKH QH[W WRRO� ,I D 7��ZRUG LV SURJUDPPHG LQ DQ 0�� EORFN
WKDW 7��ZRUG LV XVHG DV WKH DFWLYH WRRO DQG DQ\ RWKHU XQDFWLYDWHG
7��ZRUG LV GLVFDUGHG�

$FWLYDWH 7RRO LQ 7��ZRUG � )RU WKLV PHWKRG QR 0�� QHHGV WR EH
SURJUDPPHG WR FKDQJH WRROV� $ WRRO FKDQJH RFFXUV LPPHGLDWHO\
ZKHQ WKH 7��ZRUG LV H[HFXWHG�

:KHQ WKH FRUUHFW 0�� EORFN RU 7��ZRUG EORFN WKDW ZLOO H[HFXWH D
WRRO FKDQJH LV SURJUDPPHG WKH FRQWURO RXWSXWV D WRRO VHOHFWLRQ VLJQDO
WR D WRRO FKDQJHU� 7KH WRRO FKDQJHU VKRXOG SHUIRUP D VHTXHQFH RI
RSHUDWLRQV WR GHOLYHU WKH SURSHU WRRO LQ UHVSRQVH WR WKH WRRO VHOHFWLRQ
VLJQDO� )RU H[DPSOH� WR VHOHFW D FXWWLQJ WRRO WKDW LV DVVLJQHG WRRO
QXPEHU ´��µ� ZULWH ´7��µ LQ WKH SDUW SURJUDP�

6LQFH WRRO FKDQJHUV YDU\ LQ VW\OH� VL]H DQG IXQFWLRQ�WKH V\VWHP
LQVWDOOHU LV UHVSRQVLEOH IRU VSHFLILF LPSOHPHQWDWLRQV WKURXJK 3$/�
5HIHU WR WKH 3$/ SURJUDPPHUV PDQXDO DQG WKH PDQXDO VXSSOLHG E\
WKH V\VWHP LQVWDOOHU IRU PRUH GHWDLOV�

,PSRUWDQW� :KHQ FKDQJLQJ FXWWLQJ WRROV LW LV XVXDOO\ QHFHVVDU\ WR
FKDQJH WKH WRRO RIIVHW DW WKH VDPH WLPH� 7KLV LV GRQH
ZLWK DQ +�� RU D '��ZRUG� )RU GHWDLOV UHIHU WR FKDSWHU ��

,PSRUWDQW� :KHQ WKH 0,6&(//$1(286 )81&7,21 /2&.
IHDWXUH LV DFWLYDWHG� WKH FRQWURO GLVSOD\V 0��� %��� 6���
DQG 7��ZRUGV LQ WKH SDUW SURJUDP ZLWK WKH H[FHSWLRQ RI
0��� 0��� 0��� 0��� 0��� DQG 0��� 7KLV IHDWXUH LV
DFWLYDWHG WKURXJK DQ RSWLRQDO VZLWFK LQVWDOOHG E\ WKH
V\VWHP LQVWDOOHU�

7R FXW D ZRUNSLHFH XVLQJ WKH ERWWRP IDFH RI WKH FXWWLQJ WRRO� LW LV
PRUH FRQYHQLHQW WR ZULWH WKH SDUW SURJUDP DVVXPLQJ WKDW WKH JDXJH
OLQH RI WKH WRRO KROGHU HTXDOV WKH ERWWRP IDFH RI WKH WRRO�

7KH WHUP ´JDXJH SRLQWµ GHILQHV WKH SUHFLVH SRLQW RQ WKH FKXFN RU WRRO
KROGHU IURP ZKLFK DOO SURJUDPPHG WRRO SDWKV RULJLQDWH� 2IIVHWV
UHIHU WR WKH GLVWDQFH IURP WKLV JDXJH SRLQW WR WKH HGJH RI WKH WRRO WKDW
FRQWDFWV WKH SDUW EHLQJ FXW�

%XW ZKHQ D FXWWLQJ WRRO LV VHW LQ WKH VSLQGOH� LWV ERWWRP IDFH LV QRW DW
WKH JDXJH OLQH� 7R FXW WKH ZRUNSLHFH WR WKH SURSHU GLPHQVLRQV� RIIVHW
WKH WRRO SDWK E\ DQ DPRXQW WKDW HTXDOV WKH GLIIHUHQFH EHWZHHQ WKH
JDXJH OLQH DQG WKH ERWWRP IDFH RI WKH FXWWLQJ WRRO�

7RRO /HQJWK 2IIVHW
)XQFWLRQ �*��� *��� *���



����� 7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

7KH FRQWURO RIIHUV D IXQFWLRQ FDOOHG WRRO OHQJWK RIIVHW IRU RIIVHWWLQJ
WRRO SDWKV� 7KH WRRO OHQJWK RIIVHW LV XVXDOO\ HTXDO WR WKH GLIIHUHQFH
EHWZHHQ WKH ERWWRP IDFH RI WKH WRRO DQG WKH JDXJH OLQH� 3XW WKH WRRO
OHQJWK RIIVHW LQWR PHPRU\ LQ DGYDQFH� 7KLV IXQFWLRQ OHWV WKH FRQWURO
XVH WKH VDPH SURJUDP WR SURGXFH WKH VDPH ZRUNSLHFH UHJDUGOHVV RI
WKH OHQJWK RI WKH FXWWLQJ WRRO�

)LJXUH ���� LOOXVWUDWHV WKH UHIHUHQFH SRLQWV XVHG IRU GHULYLQJ D WRRO
OHQJWK RIIVHW�

)LJXUH ����
7RRO /HQJWK 2IIVHW

FXWWLQJ WRRO

JDXJH
OLQH

3URJUDP *�� LI
� *HRPHWU\ YDOXHV
� :HDU YDOXHV

3URJUDP *�� LI
� *HRPHWU\ YDOXHV
� :HDU YDOXHV

7KHUH DUH WKUHH * FRGHV� *��� *�� DQG *��� WKDW DUH XVHG ZKHQ
SURJUDPPLQJ WRRO OHQJWK RIIVHWV� 7R NQRZ ZKHQ WR XVH WKHP� VHH
EHORZ�

*��

,I WKH VXP RI WKH WRRO JHRPHWU\ DQG WKH WRRO ZHDU LV D SRVLWLYH RIIVHW
YDOXH� SURJUDP *���

)RU H[DPSOH�

,I WKH YDOXHV IRU WRRO RIIVHW QR� � DUH�

7RRO *HRPHWU\ �������

7RRO :HDU �������

7KH WRRO RIIVHW LV� �������



�����7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

*��

,I WKH VXP RI WKH WRRO JHRPHWU\ DQG WKH WRRO ZHDU LV D QHJDWLYH RIIVHW
YDOXH� SURJUDP *���

)RU H[DPSOH�

,I WKH YDOXHV IRU WRRO RIIVHW QR� � DUH�

7RRO *HRPHWU\ �������

7RRO :HDU �������

7KH WRRO RIIVHW LV� �������

*��

7R FDQFHO WKH WRRO OHQJWK RIIVHW IXQFWLRQ� SURJUDP *���

)LJXUH ����
7RRO 2IIVHW 'DWD

*DXJH OLQH

/

7:

&XUUHQW WRRO OHQJWK

,QLWLDO WRRO OHQJWK

/ � ,QLWLDO WRRO OHQJWK
�*HRPHWU\ RIIVHW�

7: � $PRXQW RI WRRO ZHDU
�ZHDU RIIVHW�

7KHVH * FRGHV DUH PRGDO� ZKLFK PHDQV WKH\ DUH DFWLYH IURP WKH
SURJUDP EORFN WKDW WKH\ KDYH EHHQ HQWHUHG WR HLWKHU WKH HQG RI WKH
SURJUDP RU XQWLO FDQFHOHG� �7KH\ DOVR EHORQJ WR WKH VDPH PRGDO
JURXS�� +RZHYHU� WKH V\VWHP LQVWDOOHU PXVW VHOHFW RQH RI WKHVH *
FRGHV LQ $03� 7KLV * FRGH ZRXOG WKHQ EH DFWLYH GXULQJ WKH HQWLUH
SURJUDP RU XQWLO FDQFHOHG� 7KLV PDQXDO DVVXPHV WKDW *�� KDV EHHQ
VHOHFWHG LQ $03�



����� 7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKHVH IRUPDWV IRU SURJUDPPLQJ *�� RU *���

*��+BB�

*��+BB�

�´+µ LV WKH WRRO RIIVHW QXPEHU��

*�� RU *�� GRHV QRW KDYH WR EH SURJUDPPHG ZLWK DQ +��ZRUG LQ WKH
VDPH EORFN� RU YLFH YHUVD� LQ RUGHU IRU D WRRO RIIVHW WR EH PDGH DFWLYH�
%XW WKH WRRO RIIVHW ZLOO RQO\ EH DFWLYDWHG DW WKH WLPH ERWK D *��ZRUG
DQG +��ZRUG DUH DFWLYH�

,PSRUWDQW� ,I XVLQJ WKH WRRO OLIH PDQDJHPHQW IHDWXUH� SURJUDPPLQJ
D +��ZRUG PD\ QRW EH QHFHVVDU\� �UHIHU WR SDJH ������
IRU GHWDLOV RQ WRRO OLIH PDQDJHPHQW��

'HSHQGLQJ RQ KRZ WKH V\VWHP LQVWDOOHU KDV FRQILJXUHG $03� WRRO
RIIVHWV PD\ UHPDLQ DFWLYH DIWHU ´HQG RI SURJUDP FRPPDQGVµ �0��
RU 0��� DUH H[HFXWHG� D ´FRQWURO UHVHWµ LV SHUIRUPHG RU (�6WRS LV
UHVHW�

([DPSOH ���� DQG )LJXUH ���� LOOXVWUDWH RIIVHW SURJUDP EORFNV DQG
KRZ WKH\ DIIHFW WRRO SRVLWLRQ�

([DPSOH ����
3URJUDPPLQJ *�� RU *��
$VVXPH +�� RIIVHW GDWD WR EH ��
$VVXPH +�� RIIVHW GDWD WR EH ���

*��*��=�����*��+��� �&DVH ��

*��*��=�����*��+��� �&DVH ��

*��*��=�����*��+��� �&DVH ��

)LJXUH ����
5HVXOWV RI ([DPSOH ����

=����

*DXJH
/LQH

&DVH �
*��
1R RIIVHW DFWLYH

&DVH �
*��
3RVLWLYH JHRPHWU\
RIIVHW LQ WDEOH

&DVH �
*��
1HJDWLYH JHRPHWU\
RIIVHW LQ WDEOH



�����7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

2IIVHW ´+��µ LQ WKH RIIVHW WDEOH LV DOZD\V HTXDO WR D YDOXH RI ]HUR�
EXW GRHV QRW FDQFHO WKH WRRO RIIVHW PRGH OLNH *��� +22 FDQFHOV
+��ZRUGV� 3URJUDPPLQJ D *�� ZLOO QRW FKDQJH WKH FXUUHQW +��ZRUG
WR +��� ([DPSOH ���� LOOXVWUDWHV WKLV�

([DPSOH ����
0RGDO *��� *�� DQG 0RGDO +��ZRUGV
3URJUDP %ORFN &RPPHQW

1�*��*���

1�*�� +��� *�� PRGH� +�� RIIVHW

1� � *�� PRGH� +�� RIIVHW

1�+��� *�� PRGH� +�� RIIVHW

1�� *�� PRGH� +�� RIIVHW

1�*�� *�� PRGH� +�� RIIVHW

1�� *�� PRGH� +�� RIIVHW

1�*��� 2IIVHW PRGH FDQFHOOHG� +�� RIIVHW

1�*��� *�� PRGH� +�� RIIVHW

1��+�� *�� PRGH� 1R RIIVHW YDOXH

1��*��� *�� PRGH� 1R RIIVHW YDOXH

,PSRUWDQW� :KHQHYHU D QHZ WRRO OHQJWK RIIVHW LV LQLWLDWHG RU
FDQFHOOHG� WKH EORFN WKDW FKDQJHV WKH RIIVHW PXVW EH D
OLQHDU EORFN �*�� RU *���� ,Q WKH DERYH H[DPSOH�
EORFNV 1�� 1�� 1�� DQG 1� PXVW EH OLQHDU EORFNV�

$FWLYDWLQJ 7RRO /HQJWK 2IIVHWV

7KH V\VWHP LQVWDOOHU KDV WKH RSWLRQ LQ $03 WR GHWHUPLQH H[DFWO\
ZKHQ WKH JHRPHWU\ DQG ZHDU RIIVHWV ZLOO WDNH HIIHFW DQG ZKHQ WKH
WRRO SRVLWLRQ ZLOO FKDQJH WR WKH QHZ SRVLWLRQ� 7KLV PDQXDO PDNHV
WKH DVVXPSWLRQ WKDW WKH V\VWHP LV FRQILJXUHG WR LPPHGLDWHO\ VKLIW WKH
FRRUGLQDWH V\VWHP E\ WKH JHRPHWU\ DQG ZHDU DPRXQWV� DQG GHOD\ WKH
PRYH WKDW ZLOO UHSRVLWLRQ WKH WRRO WR WKH VDPH ORFDWLRQ LQ WKH FXUUHQW
ZRUN FRRUGLQDWH V\VWHP� 5HIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ WKH
V\VWHP LQVWDOOHU WR GHWHUPLQH WKH DSSOLFDWLRQ LQ D VSHFLILF V\VWHP�

3URYLGHG WKH V\VWHP LV FRQILJXUHG DV GHVFULEHG DERYH� WKH FRQWURO
DFWLYDWHV D WRRO RIIVHW DV GHVFULEHG LQ WKH IROORZLQJ VWHSV�



����� 7RRO &RQWURO )XQFWLRQV
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�� 7KH FRQWURO UHDGV D EORFN WKDW DFWLYDWHV RU GHDFWLYDWHV D WRRO
OHQJWK RIIVHW� 7KLV PD\ EH D *��� *��� RU *�� EORFN RU VLPSO\ D
EORFN WKDW FRQWDLQV DQ +��ZRUG �VHH ([DPSOH ������

�� 7KH FRQWURO LPPHGLDWHO\ VKLIWV WKH ZRUN FRRUGLQDWH V\VWHP WKH
DPRXQW RI WKH WRRO JHRPHWU\ DQG WRRO ZHDU DPRXQWV FDOOHG E\ WKH
+��ZRUG� 7KH WRRO SRVLWLRQ GLVSOD\ ZLOO FKDQJH UHIOHFWLQJ WKLV
VKLIW� 7KH DEVROXWH SRVLWLRQ GLVSOD\ GRHV QRW FKDQJH� 7KH RIIVHW
LV LQWHUSRODWHG LQWR WKH QH[W PRYH WKDW JHQHUDWHV D[LV PRWLRQ RQ
WKH RIIVHW D[LV� XQOHVV \RX DUH LQ LQFUHPHQWDO PRGH� ,I \RX DUH LQ
LQFUHPHQWDO PRGH WKH RIIVHW LV QRW LQWHUSRODWHG LQWR WKH QH[W PRYH
RI WKH D[LV� ([DPSOH ���� VKRZV KRZ WKH PRYH LV JHQHUDWHG LQ
LQFUHPHQWDO DQG DEVROXWH PRGHV ZKHQ WKH WRRO RIIVHW SURJUDPPHG
DV ��

([DPSOH ����
,PPHGLDWH 6KLIW�'HOD\ 0RYH LQ ,QFUHPHQWDO DQG $EVROXWH 0RGHV

$EVROXWH 0RGH ,QFUHPHQWDO 0RGH

*��=� 5DSLG PRGH *��=� 5DSLG PRGH

*�� $EVROXWH 0RGH *�� ,QFUHPHQWDO PRGH

7�� $FWLYDWH WRRO ��

3URJUDP GLVSOD\ FKDQJHV

= SRVLWLRQ WR ���

7�� $FWLYDWH WRRO ��

3URJUDP GLVSOD\ FKDQJHV

= SRVLWLRQ WR ���

=� $[LV PRYHV WR �� =� $[LV PRYHV WR ��

,I ´LPPHGLDWHµ LV FKRVHQ IRU WKH PRYH� WKH FRQWURO JHQHUDWHV D OLQHDU
PRYH WKDW ZLOO UHSRVLWLRQ WKH FXWWLQJ WRRO WR LWV ROG FRRUGLQDWH
SRVLWLRQ LQ WKH ZRUN FRRUGLQDWH V\VWHP� 7KLV EORFN LV H[HFXWHG LQ WKH
VDPH EORFN WKDW FDOOV IRU WKH RIIVHW� ,I D[LV ZRUGV DUH SUHVHQW LQ WKH
EORFN WKDW DFWLYDWHV RU GHDFWLYDWHV D WRRO OHQJWK RIIVHW� WKH FRQWURO
ZLOO DGG WKLV JHQHUDWHG PRYH WR WKH SURJUDPPHG PRYH�

,PSRUWDQW� $Q\ EORFN WKDW DFWLYDWHV RU GHDFWLYDWHV D WRRO OHQJWK
RIIVHW PXVW EH SURJUDPPHG LQ OLQHDU PRGH �*�� RU
*��� ZKHQ H[HFXWHG� ,I D WRRO FKDQJH LV PDGH LQ WKH
FLUFXODU PRGH� QR D[LV PRWLRQ PD\ WDNH SODFH LQ WKH
EORFN FKDQJLQJ WKH WRRO RIIVHW� 7KH RIIVHW PXVW EH
DFWLYDWHG LQ D EORFN ZLWK QR D[LV ZRUGV�

7RRO /HQJWK 2IIVHW �7/2� $[LV 6HOHFWLRQ �*����� *�����

:KHQ \RX SURJUDP RQH RI WKHVH 7/2 D[LV�VHOHFW *�FRGHV� WKH D[LV
SURJUDPPHG LQ WKH EORFN EHFRPHV WKH D[LV WR ZKLFK WKH WRRO OHQJWK
RIIVHW LV DSSOLHG� WKH IRUFHG D[LV QDPH UHSODFHV WKH $03�GHILQHG
7/2 D[LV� 2WKHUZLVH� WKHVH *�FRGHV KDYH WKH VDPH HIIHFW DV WKH
*���*�� FRGHV�



�����7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH *���� DQG *���� EORFNV DUH PRWLRQ EORFNV�
WKHUHIRUH� WKH D[LV ZLOO PRYH WR WKH SRVLWLRQ �DQG RIIVHW�
FRPPDQGHG LQ WKH EORFN�

<RX PXVW SURJUDP D *�� EHIRUH \RX FDQ VZLWFK WR D QHZ 7/2 D[LV
ZLWK *���� RU *����� <RX PXVW DOVR UHPRYH WKH RIIVHW IURP DQ\
SUHYLRXVO\ DFWLYH 7/2 D[LV�

7KH D[LV WKDW WKH FRQWURO LV FXUUHQWO\ XVLQJ IRU WRRO OHQJWK RIIVHW
FDOFXODWLRQV LV VKRZQ LQ UHYHUVH YLGHR RQ WKH WRRO RIIVHW VFUHHQ� $Q
D[LV VKRZQ LQ UHYHUVH YLGHR GRHV QRW PHDQ WKH RIIVHW LV DFWLYH� RQO\
WKDW WKH D[LV LV WKH FXUUHQW WRRO OHQJWK D[LV� $Q DVWHULVN LQGLFDWHV WKH
FXUUHQWO\ DFWLYH RIIVHW YDOXH�

7KH *��/�� DQG *��/�� RIIVHW WDEOH�PRGLILHU EORFNV QRZ
UHFRJQL]H D[LV QDPHV WR OHW \RX PRGLI\ 7/2 GDWD IRU D[HV RWKHU WKDQ
WKH FXUUHQWO\ DFWLYH RIIVHW D[LV�

7KHVH FRQGLWLRQV FDXVH WKH $03�GHILQHG 7/2 D[LV WR EHFRPH WKH
DFWLYH D[LV� UHSODFLQJ WKH D[LV WKDW ZDV VHOHFWHG ZLWK D *���� RU
*�����

� \RX SHUIRUP D FRQWURO UHVHW

� WKH $03 SDUDPHWHU &DQFHO 7RRO 2IIVHWV RQ 0���0�� KDV EHHQ
VHW WR \HV E\ WKH V\VWHP LQVWDOOHU� DQG DQ 0�� RU 0�� EORFN LV
H[HFXWHG

6ZLWFKLQJ SODQHV ZLWK D *���*���*�� GRHV QRW FKDQJH WKH DFWLYH
7/2 D[LV� WKH DFWLYH 7/2 D[LV FDQ EH VZLWFKHG RQO\ E\
SURJUDPPLQJ D *�����*���� ZLWK DQ D[LV QDPH�

&RS\LQJ 7RRO /HQJWK 2IIVHW 7DEOHV

(DFK VHOHFWDEOH WRRO OHQJWK D[LV KDV LWV RZQ WRRO RIIVHW WDEOH DQG LWV
RZQ VHW RI RIIVHW YDOXHV� )RU H[DPSOH� LI \RX VHOHFW WKH ;�D[LV DV WKH
WRRO OHQJWK RIIVHW D[LV� \RX PXVW HQWHU DQ RIIVHW YDOXH IRU WKH ;�D[LV
IRU WKRVH WRRO RIIVHWV WR EH XVHG RQ ;�



������ 7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

7R FRS\ WKH RIIVHW YDOXHV IURP RQH D[LV WR DQRWKHU� IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�
�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^722/ :($5` RU ^722/ *(20(7` VRIWNH\� FKRRVLQJ WKH
WDEOH IURP ZKLFK \RX ZDQW WR FRS\�

�VRIWNH\ OHYHO ��

�� &KRRVH WKH D[LV ZKRVH YDOXHV \RX ZDQW WR FRS\�

,I \RX ZDQW WR PRYH� 3UHVV WKLV VRIWNH\�

IRUZDUG ^1(;7 $;,6`

EDFNZDUG ^35(9 $;,6`

�� 3UHVV WKH ^&23< 2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

´&23< �6285&(� '(67,1$7,21��µ DSSHDUV�

�� (QWHU WKH D[LV OHWWHU IURP ZKLFK WKH GDWD LV FRPLQJ� WKHQ D
FRPPD� DQG WKHQ WKH D[LV OHWWHU WR ZKLFK WKH GDWD LV JRLQJ� )RU
H[DPSOH�

&23< �6285&(� '(67,1$7,21�� ;�=

FRSLHV WKH RIIVHW GDWD IURP WKH ; D[LV WR WKH = D[LV IRU DOO RIIVHW
QXPEHUV�



������7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

8VH WKH UDQGRP WRRO IHDWXUH WR VSHHG XS SURGXFWLRQ E\ VDYLQJ F\FOH
WLPH ZKHQ D WRRO LV UHWXUQHG WR WKH WRRO FKDQJLQJ GHYLFH� 7KLV LV
GRQH E\ DOORZLQJ WKH WRRO FKDQJHU WR UDQGRPO\ UHWXUQ WKH FXWWLQJ WRRO
WR WKH PRVW FRQYHQLHQW SRFNHW LQ WKH WRRO FKDQJLQJ GHYLFH� 7KH
FRQWURO UHPHPEHUV ZKDW SRFNHW WKH WRRO LV UHWXUQHG WR� DQG LW LV DEOH
WR FDOO WKH VDPH WRRO IURP WKH QHZ SRFNHW DW DQ\ WLPH�

,PSRUWDQW� 7KLV IHDWXUH FDQ EH XVHG ZLWK QRUPDO WRRO VHOHFWLRQ RU
WKH WRRO OLIH PDQDJHPHQW IHDWXUH�

7KLV IHDWXUH KDV QR HIIHFW RQ WRRO OHQJWK RIIVHWV RU FXWWHU
FRPSHQVDWLRQ� 7KHVH IHDWXUHV PXVW VWLOO EH DFWLYDWHG FRUUHFWO\ DV
GHVFULEHG LQ WKHLU LQGLYLGXDO VHFWLRQV�

7KH UDQGRP WRRO IHDWXUH DXWRPDWLFDOO\ GHFLGHV WKH SRFNHW WKDW
FRQWDLQV WKH UHTXHVWHG WRRO EDVHG RQ WKH LQIRUPDWLRQ LQ WKH SRFNHW
DVVLJQPHQW WDEOH� ,I WKH UHTXHVWHG WRRO KDV QRW EHHQ DVVLJQHG WR D
SRFNHW� WKH FRQWURO JHQHUDWHV DQ HUURU�

%DVHG RQ WKH FXUUHQW SRFNHW QXPEHU� ZKLFK LV PDLQWDLQHG E\ ORJLF�
WKH FRQWURO WHOOV ORJLF ZKLFK SRFNHW WR PRYH WR� DQG KRZ IDU� DQG LQ
ZKLFK GLUHFWLRQ WR PRYH� 7KH FRQWURO DOVR WHOOV ORJLF ZKHUH WKH WRRO
FXUUHQWO\ LQ XVH FDQ ILW LQ WKH WRRO WXUUHW�

,PSRUWDQW� 7KLV IHDWXUH LV YHU\ ORJLF GHSHQGDQW� %HIRUH XVLQJ WKLV
IHDWXUH PDNH VXUH \RXU V\VWHP LQVWDOOHU KDV ZULWWHQ WKH
ORJLF SURJUDP WR DOORZ WKH XVH RI 5DQGRP 7RRO�

7KH FRQWURO DXWRPDWLFDOO\ XSGDWHV WKH WRRO SRFNHW DVVLJQPHQW WDEOH
ZKHQ \RX PDNH WRRO FKDQJHV� 7KH FRQWURO LQGLFDWHV WR ORJLF WKH EHVW
ORFDWLRQ WR UHWXUQ WKH WRRO WR� /RJLF WKHQ GHFLGHV ZKHUH WKH WRRO JHWV
SODFHG LQ WKH WRRO KROGHU� 7KH SRFNHW WKDW LV YDFDWHG E\ WKH QHZ WRRO
LV PDUNHG DV HPSW\�

0DQXDOO\ (QWHULQJ 5DQGRP 7RRO 'DWD

'DWD FDQ EH HQWHUHG LQWR WKH UDQGRP WRRO WDEOH HLWKHU PDQXDOO\� DV
GHVFULEHG KHUH� E\ SURJUDPPLQJ� RU E\ UXQQLQJ D EDFNXS SURJUDP RI
WKH WRRO GDWD� 7KHVH RWKHU PHWKRGV DUH GHVFULEHG ODWHU LQ WKLV VHFWLRQ�

7R PDQXDOO\ HQWHU WKH UDQGRP WRRO GDWD� IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

5DQGRP 7RRO
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^5$1'20 722/` VRIWNH\� 7KH SRFNHW DVVLJQPHQW WDEOH
VFUHHQ LV GLVSOD\HG DV VKRZQ EHORZ� 7KLV VFUHHQ VKRZV WKH
FXUUHQW WRRO WR SRFNHW DVVLJQPHQWV� <RXU V\VWHP LQVWDOOHU
GHVLJQDWHV WKH QXPEHU RI WRRO SRFNHWV DYDLODEOH RQ D V\VWHP LQ
$03�

�VRIWNH\ OHYHO ��

7KH FROXPQV ODEHOHG 3.7 JLYH WKH WRRO FKDQJHU SRFNHW QXPEHUV�
7KH FROXPQV ODEHOHG 722/ JLYH WKH WRRO QXPEHU RI WKH WRRO LQ WKH
FRUUHVSRQGLQJ SRFNHW� 3RFNHWV ZLWK QR WRROV DVVLJQHG WR WKHP VKRZ
QR LQIRUPDWLRQ QH[W WR WKH SRFNHW QXPEHU� 3RFNHWV ZLWK WRROV VKRZQ
DV ;;;; LQGLFDWH WKDW D FXVWRP WRRO �WRRO WKDW UHTXLUHV PRUH WKDQ
RQH SRFNHW� KDV EHHQ DVVLJQHG WR XVH WKDW SRFNHW�

�� 0RYH WKH FXUVRU WR WKH SRFNHW QXPEHU ZLWK WKH DVVLJQPHQW RU
FKDQJH LV WR EH PDGH� 3UHVV WKH XS� GRZQ� ULJKW� RU OHIW FXUVRU
NH\V RQ WKH RSHUDWRU SDQHO� 0RYH WKH FXUVRU IXOO SDJHV E\
KROGLQJ GRZQ WKH >6+,)7@ NH\ ZKLOH SUHVVLQJ WKH XS RU GRZQ
FXUVRU NH\V� 7KH VHOHFWHG SRFNHW DSSHDUV LQ UHYHUVH YLGHR�

,PSRUWDQW� ,I UDQGRP WRRO LV QRW WR EH XVHG IRU \RXU V\VWHP� PDNH
VXUH WKDW QRQH RI WKH WRRO SRFNHWV KDYH WRRO QXPEHUV
DVVLJQHG WR WKHP�



������7RRO &RQWURO )XQFWLRQV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 7R PRGLI\ WRRO GDWD WKHUH DUH WKUHH FKRLFHV�

� 7R UHPRYH D WRRO DVVLJQHG WR D SRFNHW� SUHVV WKH ^&/($5 9$/8(`

VRIWNH\� 7KH VHOHFWHG WRRO LV GHOHWHG IURP WKH WDEOH�
� 7R HQWHU D WRRO QXPEHU IRU WKH SRFNHW� SUHVV WKH ^5(3/&( 9$/8(`

VRIWNH\� NH\ LQ WKH QHZ WRRO QXPEHU� DQG SUHVV WKH >(17(5@ NH\�
7KH ROG WRRO YDOXH LV UHSODFHG ZLWK WKH QHZ YDOXH MXVW NH\HG LQ�

� 7R HQWHU D FXVWRP WRRO �D WRRO WKDW UHTXLUHV PRUH WKDQ RQH WRRO
SRFNHW� HQWHU WKH WRRO QXPEHU RI WKH FXVWRP WRRO LQ WKH SRFNHW
WKDW LV WR EH XVHG DV WKH ´VKDIW SRFNHWµ� 7KH VKDIW SRFNHW LV ZKHUH
WKH WRRO FKDQJHU LV SRVLWLRQHG ZKHQ WKH SDUWLFXODU FXVWRP WRRO LV
WR EH XVHG� (QWHU WKH QXPEHU RI SRFNHWV QHHGHG �WR D PD[ RI ��� D
FRPPD� IROORZHG E\ WKH SRVLWLRQ RI WKH VKDIW SRFNHW LQ WKLV JURXS
RI SRFNHWV� 3UHVV WKH >(17(5@ NH\ HQWHUV WKH GDWD LQWR WKH WDEOH�

7KH VFUHHQ VKRZV ;;;; IRU WKH WRRO QXPEHU RI DQ\ SRFNHWV WKDW
KDYH EHHQ FRQILJXUHG DV SDUW RI D FXVWRP WRRO� DQG VKRZ WKH WRRO
QXPEHU LQ WKH SRFNHW ZKHUH ORJLF LV WROG WR JR LQ RUGHU WR ILQG WKH
WRRO�

)RU H[DPSOH� LQ WKH SRFNHW DVVLJQPHQW VFUHHQ� SRFNHW QXPEHU �� LV D
VKDIW SRFNHW IRU FXVWRP WRRO QXPEHU �� 7KLV FXVWRP WRRO UHTXLUHV �
SRFNHWV� SRFNHWV ��� ��� DQG ��� :KHQ WKH ^&86720` VRIWNH\ ZDV
SUHVVHG IRU SRFNHW QXPEHU ��� D YDOXH RI ��� ZDV HQWHUHG�

3URJUDPPLQJ 5DQGRP 7RRO 'DWD

7KLV IHDWXUH LV DYDLODEOH VR WKDW LW LV QRW QHFHVVDU\ WR DOZD\V
PDQXDOO\ HQWHU WKH GDWD LQWR WKH SRFNHW DVVLJQPHQW WDEOH� %\
SURJUDPPLQJ WKH FRUUHFW *���� EORFNV DOO LQIRUPDWLRQ PD\ EH
HQWHUHG LQWR WKH WRRO SRFNHW WDEOH� 1RWH WKH FRQWURO PD\
DXWRPDWLFDOO\ JHQHUDWH D *���� SURJUDP E\ XVLQJ WKH EDFNXS VRIWNH\
DV GHVFULEHG ODWHU LQ WKLV VHFWLRQ�

,PSRUWDQW� *�� EORFNV FDQQRW EH SURJUDPPHG ZKHQ 775& LV DFWLYH�

3URJUDPPLQJ RI UDQGRP WRRO GDWD FDQ RQO\ EH GRQH RQ D WRRO SRFNHW
LI GDWD KDV QRW DOUHDG\ EHHQ FRQILJXUHG IRU WKDW SRFNHW� ,I \RX QHHG
WR PDNH FKDQJHV WR D WRRO SRFNHW WKDW DOUHDG\ KDV D WRRO DVVLJQHG WR
LW� \RX PXVW HLWKHU FOHDU DQG UH�ORDG WKH HQWLUH UDQGRP WRRO WDEOH DV
GLVFXVVHG EHORZ �\RX FDQ QRW XVH D *���� WR FOHDU LQGLYLGXDO SRFNHW
GDWD�� RU XVH WKH VRIWNH\V WR PDQXDOO\ DFFHVV WKH UDQGRP WRRO WDEOH
DQG FKDQJH WKH GDWD XVLQJ WKH NH\ERDUG�

&OHDULQJ WKH 5DQGRP 7RRO 7DEOH

7KLV EORFN FOHDUV DOO LQIRUPDWLRQ LQ WKH UDQGRP WRRO WDEOH�

*���� /�� 3� 4� 2� 5��
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)RUPDW IRU 3URJUDPPLQJ 5DQGRP 7RRO 7DEOH

8VH WKLV EORFN WR VHW GDWD IRU WKH UDQGRP WRRO SRFNHW DVVLJQPHQW
WDEOH�

*���� /�� 3BB 4BB 2BB 5BB�

:KHUH � ,V �

*���� /�� 7KLV WHOOV WKH FRQWURO WKDW WKH EORFN ZLOO EH VHWWLQJ GDWD IRU WKH UDQGRP WRRO SRFNHW
WDEOH� 7KH *���� /�� LV QRW PRGDO� LW PXVW EH SURJUDPPHG LQ HYHU\ EORFN WKDW
VHWV GDWD IRU WKH UDQGRP WRRO SRFNHW DVVLJQPHQW WDEOH�

3BB 7KH YDOXH IROORZLQJ WKH 3�ZRUG GHWHUPLQHV WKH SRFNHW QXPEHU WKDW LV EHLQJ VHW�

4BB 7KH YDOXH IROORZLQJ WKH 4�ZRUG GHWHUPLQHV WKH WRRO QXPEHU RI WKH WRRO WKDW LV LQ
WKH SRFNHW GHWHUPLQHG ZLWK WKH 3�ZRUG�

2BB 7KH YDOXH IROORZLQJ WKH 2�ZRUG HQWHUV WKH QXPEHU RI SRFNHWV WKDW DUH QHHGHG IRU
WKH WRRO� 1RUPDOO\ D YDOXH RI RQH LV HQWHUHG KHUH KRZHYHU� IRU FXVWRP WRROV WKDW
UHTXLUH PRUH WKDQ RQH SRFNHW� SURJUDP WKH QXPEHU RI SRFNHWV WKDW DUH UHTXLUHG�

5BB 7KH YDOXH IROORZLQJ WKH 5�ZRUG HQWHUV WKH SRFNHW QXPEHU RI WKH VKDIW SRFNHW IRU
WKH WRRO� 1RUPDOO\ D YDOXH RI RQH LV HQWHUHG KHUH� +RZHYHU� IRU FXVWRP WRROV
WKDW UHTXLUH PRUH WKDQ RQH SRFNHW� SURJUDP WKH ORFDWLRQ UHODWLYH WR WKH RWKHU
SRFNHWV IRU WKDW WRRO WKDW WKH WRRO FKDQJHU JRHV WR WR DFFHVV WKDW WRRO�

)RU H[DPSOH� WKLV EORFN

*����/��3�4��2�5��

WHOOV WKH FRQWURO WKDW WRRO QXPEHU �� LV LQ SRFNHW QXPEHU ��

*����/��3�4��2�5��

WHOOV WKH FRQWURO WKDW WRRO QXPEHU �� KDV LWV VKDIW SRFNHW DV SRFNHW
QXPEHU �� IRXU SRFNHWV DUH UHTXLUHG IRU WKH FXVWRP WRRO DQG WKH
VHFRQG RI WKHVH IRXU SRFNHWV LV WKH VKDIW SRFNHW� 7KLV PHDQV WKDW
SRFNHWV �� �� �� DQG � DUH XVHG IRU WKH FXVWRP WRRO QXPEHU ���

%DFNXS 5DQGRP 7RRO 7DEOH

7KH FRQWURO KDV D IHDWXUH WKDW DOORZV \RX WR EDFN XS �VDYH� WKH
LQIRUPDWLRQ LQ WKH UDQGRP WRRO WDEOH� 7KH FRQWURO JHQHUDWHV D *����
SURJUDP IURP WKH LQIRUPDWLRQ DOUHDG\ LQ WKH WDEOH� 7R GR WKLV IROORZ
WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��
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�� 3UHVV WKH ^5$1'20 722/` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^%$&.83` VRIWNH\� 7KH FRQWURO SURPSWV \RX IRU D
SURJUDP QDPH� .H\ LQ WKH SURJUDP QDPH WKDW LV WR FRQWDLQ WKH
LQIRUPDWLRQ IURP WKH UDQGRP WRRO WDEOH DQG SUHVV WKH >(17(5@

NH\� 7KLV SURJUDP QDPH FDQQRW DOUHDG\ H[LVW LQ FRQWURO PHPRU\�

7KLV DOORZV WKH FRQWURO WR JHQHUDWH D SURJUDP WKDW DXWRPDWLFDOO\
ORDGV WKH QHFHVVDU\ GDWD LQWR WKH UDQGRP WRRO WDEOH� 7KLV SURJUDP
FDQ EH HGLWHG DV FKDQJHV WR WRRO WDEOH DUH QHHGHG�

7KH FRQWURO DXWRPDWLFDOO\ SODFHV WKLV *���� SURJUDP LQ WKH FRQWURO·V
PHPRU\�

6WDUWLQJ D 3URJUDP ZLWK D 7RRO $OUHDG\ $FWLYH

<RX FDQ EHJLQ D SDUW SURJUDP ZLWK D WRRO DOUHDG\ DFWLYH LQ WKH FKXFN�
,Q RUGHU IRU UDQGRP WRRO WR EH DEOH WR SURSHUO\ KDQGOH WKDW WRRO� LW
PXVW HQWHU LQIRUPDWLRQ DERXW WKDW WRRO LQ WKH UDQGRP WRRO WDEOH�

,PSRUWDQW� ,I \RX XVH UDQGRP WRRO ZKHQ WKH WRRO ZDV ORDGHG LQWR
WKH FKXFN� LW GR QRW QHHG WR HQWHU DQ\ GDWD VLQFH UDQGRP
WRRO UHPHPEHUV ZKDW WRRO LV ORDGHG HYHQ DIWHU SRZHU LV
WXUQHG RII� 7KLV SURFHGXUH LV RQO\ QHFHVVDU\ LI D WRRO LV
ORDGHG PDQXDOO\ RU LI UDQGRP WRRO ZDV QRW XVHG ZKHQ
WKH WRRO ZDV ORDGHG�

7KH FRQWURO QHHGV WKH IROORZLQJ LQIRUPDWLRQ WR SURSHUO\ KDQGOH D
WRRO WKDW LV DOUHDG\ DFWLYH LQ WKH FKXFN� 7RRO QXPEHU� QXPEHU RI
SRFNHWV WKH WRRO XVHV� DQG SRVLWLRQ RI WKH VKDIW SRFNHW UHODWLYH WR
WKHVH RWKHU SRFNHWV �UHIHU WR WKH VHFWLRQ RQ PDQXDO HQWU\ RI GDWD IRU
GHWDLOV RQ VKDIW SRFNHW DQG FXVWRP WRRO GDWD�� 'R WKLV LQ WKH
IROORZLQJ ZD\�
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�� 3UHVV WKH ^$&7,9(` VRIWNH\� 7KH FRQWURO SURPSWV \RX IRU WKH WRRO
QXPEHU� WKH QXPEHU RI SRFNHWV� DQG WKH SRVLWLRQ RI WKH VKDIW
SRFNHW UHODWLYH WR WKH WKHVH RWKHU SRFNHWV DOO VHSDUDWHG E\
FRPPDV�

�VRIWNH\ OHYHO ��

�VRIWNH\ OHYHO ��

�� 7KH FRQWURO GLVSOD\V WKH FRQILJXUDWLRQ RI WKH WRRO WKDW LW WKLQNV LV
FXUUHQWO\ ORDGHG LQWR WKH FKXFN� ,I WKHVH YDOXHV DUH LQFRUUHFW�
UHSODFH WKHP XVLQJ WKH FRUUHFW WRRO LQIRUPDWLRQ� (QWHU D YDOXH IRU
WRRO QXPEHU� QXPEHU RI SRFNHWV� DQG SRVLWLRQ RI WKH VKDIW SRFNHW
DOO VHSDUDWHG E\ FRPPDV RQ WKH LQSXW OLQH� 'DWD FDQ EH HGLWHG RQ
WKH LQSXW OLQH DV GHVFULEHG LQ FKDSWHU ��

�� :KHQ WKH GDWD IRU WKH WRRO WKDW LV FXUUHQWO\ LQ WKH FKXFN LV FRUUHFW�
SUHVV WKH >(17(5@ NH\� 7KH FRQWURO LV QRZ DEOH WR UHWXUQ WKH WRRO
WKDW LV LQ WKH FKXFN WR WKH EHVW ORFDWLRQ LQ WKH WRRO FKDQJHU DW WKH
SURSHU WLPH�

,PSRUWDQW� <RX FDQ DOVR XVH WKH ^$&7,9(` VRIWNH\ WR FOHDU WKH
FXUUHQWO\ DFWLYH WRRO DQG VSHFLI\ QR WRRO LV FXUUHQWO\ LQ
WKH VSLQGOH� 7R VSHFLI\ QR WRRO LV LQ WKH VSLQGOH SUHVV
WKH ^$&7,9(` VRIWNH\ DQG GHOHWH DQ\ LQIRUPDWLRQ WKDW
DSSHDUV DW WKH SURPSW� :KHQ WKH >(17(5@ NH\ LV
SUHVVHG� WKH DFWLYH WRRO LV FOHDUHG DQG WKH UDQGRP WRRO
DVVXPHV QR WRRO LV LQ WKH VSLQGOH�

,W LV SRVVLEOH WR DOWHU RU JHQHUDWH YDOXHV LQ WKH WRRO RIIVHW WDEOHV �UHIHU
WR FKDSWHU �� E\ XVLQJ WKH SURJUDPPLQJ IHDWXUH GLVFXVVHG LQ WKH
IROORZLQJ VHFWLRQ�

,W LV SRVVLEOH WR HQWHU GDWD LQ WKH RIIVHW WDEOHV E\ SURJUDPPLQJ WKH
FRUUHFW *�� FRPPDQG� 7KH IROORZLQJ VHFWLRQ GHVFULEHV WKH XVH RI
WKH *�� FRPPDQGV�

,PSRUWDQW� 1RWH WKDW *�� EORFNV PD\ QRW EH SURJUDPPHG ZKHQ
FXWWHU FRPSHQVDWLRQ LV DFWLYH�

$ *�� FRGH XVHG WR PRGLI\ D WRRO RIIVHW WDEOH YDOXH ZLOO RQO\ FKDQJH
WKH YDOXH LQ WKH WDEOH� ,I WKDW RIIVHW YDOXH LV FXUUHQWO\ EHLQJ XVHG E\
WKH FRQWURO� WKH DFWLYH RIIVHW YDOXH ZLOO QRW EH XSGDWHG XQWLO WKH RIIVHW
YDOXH LV FDOOHG DJDLQ IURP WKH WDEOH XVLQJ D ' RU DQ +��ZRUG�

3URJUDPPLQJ $OWHUDWLRQV
RI WKH 2IIVHW 7DEOHV
�*��/�� � *��/���
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$Q\ YDOXHV HQWHUHG LQ DQ RIIVHW WDEOH XVLQJ WKH *�� FRPPDQG ZKLOH
WKH FRQWURO LV LQ LQFUHPHQWDO PRGH �*���� DUH DGGHG WR WKH FXUUHQWO\
H[LVWLQJ RIIVHW GDWD� $Q\ YDOXHV HQWHUHG LQ DQ RIIVHW WDEOH XVLQJ WKH
*�� FRPPDQG ZKLOH WKH FRQWURO LV LQ DEVROXWH PRGH �*���� DUH XVHG
WR UHSODFH WKH FXUUHQWO\ H[LVWLQJ RIIVHW GDWD�

7KH IROORZLQJ LV D UHSUHVHQWDWLRQ RI WKH EDVLF IRUPDW IRU PRGLI\LQJ
WKH RIIVHW WDEOHV�

*�� /������� 3BB 5BB�

:KHUH � ,V �

/������� 'HVLJQDWHV WKH GHILQLWLRQV RI WKH RWKHU SDUDPHWHU GDWD EHLQJ XVHG LQ WKH *��
EORFN� 7KH /��ZRUG GHILQHV WKH RWKHU SDUDPHWHUV DV GHVFULEHG LQ 7DEOH ���$�

3 UHIHU WR 7DEOH ���$

5 UHIHU WR 7DEOH ���$

 :KHQ VHWWLQJ WRRO OHQJWK D[LV YDOXHV� 5 FDQ EH UHSODFHG ZLWK WKH QDPH RI WKH D[LV �W\SLFDOO\ ;� <� RU =�� $[LV
QDPHV DUH DOZD\V XVHG E\ WKH FRQWURO ZKHQ RIIVHW WDEOHV DUH EDFNHG XS E\ WKH FRQWURO� ,I \RX XVH DQ 5 WR VHW
D WRRO OHQJWK YDOXH� LW LV DSSOLHG WR WKH D[LV FXUUHQWO\ VHOHFWHG DV WKH WRRO OHQJWK D[LV� 5HIHU WR SDJH ������
IRU GHWDLOV RQ VHOHFWLQJ WKH DFWLYH WRRO OHQJWK D[LV�

7DEOH ���$
3DUDPHWHUV IRU 0RGLI\LQJ WKH 7RRO 2IIVHW 7DEOHV

9DOXH IRU WKH
/ 3DUDPHWHU

3DUDPHWHU 'HILQLWLRQ
3 5� ;� <� =

/��
*HRPHWU\ WDEOH

2IIVHW 1XPEHU WRRO OHQJWK JHRPHWU\ YDOXH

/��
:HDU WDEOH

2IIVHW 1XPEHU WRRO OHQJWK :HDU WDEOH

/��
*HRPHWU\ WDEOH

2IIVHW 1XPEHU 7RRO UDGLXV JHRPHWU\ YDOXH

/��
:HDU WDEOH

2IIVHW 1XPEHU 7RRO UDGLXV ZHDU YDOXH

([DPSOH ����
5HSODFLQJ WKH 7RRO 2IIVHW 7DEOHV 7KURXJK 3URJUDPPLQJ �*���
$VVXPH D = D[LV JHRPHWU\ YDOXH �WRRO OHQJWK� RI � IRU RIIVHW QXPEHU
��

1����� *���

1����� *�� /�� 3� =�� 2IIVHW QXPEHU � KDV D QHZ YDOXH RI � IRU

WRRO OHQJWK�

1����� *�� /�� 3� =�� 2IIVHW QXPEHU � KDV D QHZ YDOXH RI � IRU

WRRO OHQJWK�
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([DPSOH ����
0RGLI\LQJ WKH 7RRO 2IIVHW 7DEOHV 7KURXJK 3URJUDPPLQJ �*���
$VVXPH D = D[LV JHRPHWU\ YDOXH �WRRO OHQJWK� RI � IRU RIIVHW QXPEHU
��

1����� *���

1����� *�� /�� 3� =�� 2IIVHW QXPEHU � KDV D QHZ YDOXH RI � IRU

WRRO OHQJWK ZHDU�

1����� *�� /�� 3� =�� 2IIVHW QXPEHU � KDV D QHZ YDOXH RI � IRU

WRRO OHQJWK ZHDU�

8VH WKH DXWRPDWLF WRRO PDQDJHPHQW IHDWXUH WR PRQLWRU WKH OLIH RI D
WRRO� GHWHUPLQH ZKHQ WKH WRRO VKRXOG EH UHSODFHG� DQG SURYLGH D
UHSODFHPHQW WRRO ZKHQ WKDW WRRO LV UHTXHVWHG LQ D SURJUDP�

7RROV DUH DVVLJQHG WR VHOHFWHG JURXSV� ,QVWHDG RI FDOOLQJ D VSHFLILF
WRRO LQ D SURJUDP� WKH SURJUDPPHU FDOOV D WRRO JURXS� 7KH FRQWURO
WKHQ VHOHFWV WKH ILUVW WRRO DVVLJQHG WR WKDW JURXS� ,I WKDW WRRO KDV
H[FHHGHG LWV HQWHUHG WRRO OLIH� WKHQ D UHSODFHPHQW WRRO LV VHOHFWHG
IURP WKH QH[W WRRO QXPEHU DVVLJQHG WR WKDW JURXS� ,I WKDW WRRO KDV
H[FHHGHG LWV H[SHFWHG WRRO OLIH� WKHQ WKH QH[W WRRO LQ WKH JURXS LV
VHOHFWHG� 7KLV FRQWLQXHV XQWLO QR PRUH WRROV DUH DYDLODEOH LQ WKDW WRRO
JURXS� :KHQ D JURXS LV FDOOHG WKDW QR ORQJHU KDV DQ\ DYDLODEOH WRROV�
DQ HUURU LV JHQHUDWHG�

7KH FRUUHFW WRRO OHQJWK DQG WRRO UDGLXV RIIVHWV DUH DVVLJQHG
LQGHSHQGHQWO\ IRU HDFK WRRO LQ WKH JURXS�

7RRO 'LUHFWRU\ 'DWD

7KLV VHFWLRQ GHVFULEHV KRZ WR VHW XS WKH WRRO JURXSV DQG WKH
LQIRUPDWLRQ WKDW PXVW EH HQWHUHG IRU HDFK WRRO JURXS� 7KLV VHFWLRQ
GHVFULEHG WKH PDQXDO PHWKRG RI HQWHULQJ WKLV LQIRUPDWLRQ�
3DJH ������ GHVFULEHV D PHWKRG RI HQWHULQJ DOO LQIRUPDWLRQ LQWR WKH
WDEOHV E\ SURJUDPPLQJ�

$VVLJQLQJ 7RRO 1XPEHUV WR *URXSV

1RUPDOO\ WRROV WKDW DUH DVVLJQHG WR WKH VDPH JURXS KDYH VLPLODU
FKDUDFWHULVWLFV �VXFK DV D ERULQJ WRRO RU D GULOOLQJ WRRO�� ,I RQH WRRO LQ
WKH JURXS LV ZRUQ� WKH FRQWURO VKRXOG EH DOORZHG WR VHOHFW DQ\ WRRO LQ
WKH VDPH JURXS DQG VWLOO EH DEOH WR FXW WKH VDPH SDUW XVLQJ WKH VDPH
SURJUDP�

$XWRPDWLF 7RRO /LIH
0DQDJHPHQW
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<RXU V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH XVDEOH UDQJH RI WRRO
JURXS QXPEHUV E\ GHWHUPLQLQJ D ERXQGDU\� $Q\ WRRO QXPEHU WKDW LV
SURJUDPPHG DERYH WKLV ERXQGDU\ LV XVHG DV D WRRO JURXS QXPEHU �WKH
YDOXH RI WKH ERXQGDU\ LV VXEWUDFWHG IURP WKH WRRO QXPEHU
SURJUDPPHG�� $Q\ WRRO QXPEHU WKDW LV SURJUDPPHG EHORZ WKLV
ERXQGDU\ LV XVHG DV D QRUPDO WRRO QXPEHU� $ PD[LPXP RI ���
JURXS QXPEHUV DUH DYDLODEOH�

(QWHU GLIIHUHQW WRRO OHQJWK RIIVHW QXPEHUV� DQG UDGLXV RIIVHW QXPEHUV
LQWR WKH WRRO PDQDJHPHQW WDEOH ZLWK WKH WRRO QXPEHUV LQ HDFK JURXS�
:KHQ \RX VHOHFW D WRRO IURP D JURXS E\ WKH FRQWURO� WKH WRRO OHQJWK
DQG UDGLXV RIIVHW QXPEHUV DUH DFWLYDWHG ZLWK WKHP JHWWLQJ WKH GDWD IRU
WKH WRROV UDGLXV� OHQJWK·V IRU HDFK D[LV� DQG RULHQWDWLRQ IURP WKH WRRO
RIIVHW WDEOHV� 6HH FKDSWHU � RQ HQWHULQJ WRRO GDWD IRU GHWDLOV�

7RRO /LIH 0HDVXUHPHQW 7\SH

7KH FRQWURO FDQ PHDVXUH WKH OLIH RI D WRRO XVLQJ RQH RI WKUHH SRVVLEOH
PHWKRGV�

7RRO /LIH 7\SH 0HWKRG 6HOHFWHG 0HDQLQJ

� WLPH 7KLV LV VHOHFWHG E\ FKRRVLQJ � DV WKH W\SH RI WRRO OLIH
PHDVXUHPHQW�

7LPH PHDVXUHV WRRO OLIH DV WKH OHQJWK RI WLPH WKDW D
FXWWLQJ WRRO LV RSHUDWHG DW D FXWWLQJ IHHGUDWH�

7KH YDOXH IRU WKH H[SHFWHG WRRO OLIH LV HQWHUHG LQ XQLWV RI
PLQXWHV�

� QXPEHU RI WLPHV
XVHG

7KLV LV VHOHFWHG E\ FKRRVLQJ � DV WKH W\SH RI WRRO OLIH
PHDVXUHPHQW�

1XPEHU RI WLPHV XVHG PHDVXUHV WRRO OLIH DV WKH QXPEHU
RI WLPHV WKDW WKH WRRO LV VHOHFWHG DV WKH DFWLYH WRRO�

7KH YDOXH IRU WKH H[SHFWHG WRRO OLIH LV HQWHUHG DV WKH
QXPEHU RI WLPHV WKH WRRO PD\ EH XVHG WR FXW SDUWV� WKLV
QXPEHU LV SHU SURJUDP�

5HJDUGOHVV RI WKH QXPEHU RI WLPHV WKDW D WRRO LV VHOHFWHG
DV DFWLYH LQ D VSHFLILF SURJUDP� LW RQO\ FRXQWV DV RQH XVH
HDFK WLPH WKH SURJUDP LV H[HFXWHG�

� GLVWDQFH 7KLV LV VHOHFWHG E\ FKRRVLQJ � DV WKH W\SH RI WRRO OLIH
PHDVXUHPHQW�

'LVWDQFH PHDVXUHV WRRO OLIH DV WKH GLVWDQFH WKDW WKH WRRO
KDV EHHQ PRYHG XVLQJ D FXWWLQJ IHHGUDWH�

7KH YDOXH IRU WKH H[SHFWHG WRRO OLIH LV HQWHUHG LQ XQLWV RI
LQFKHV RU PLOOLPHWHUV GHSHQGLQJ RQ WKH PRGH WKDW WKH
FRQWURO LV RSHUDWLQJ LQ DW WKH WLPH�

)RU PXOWL�D[LV PRYHV� WKH YHFWRULDO GLVWDQFH WUDYHOHG E\
WKH WRRO LV WKH GLVWDQFH XVHG IRU WRRO OLIH PHDVXUHPHQW�

6HOHFW WKH WRRO OLIH W\SH �VHOHFWHG DV HLWKHU �� �� RU �� RQ D SHU�JURXS
EDVLV� 'LIIHUHQW JURXSV PD\ XVH GLIIHUHQW WRRO OLIH W\SHV� KRZHYHU�
HDFK WRRO LQ WKH JURXS XVHV WKH VDPH WRRO OLIH W\SH�
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7RRO /LIH 7KUHVKROG 3HUFHQWDJH

$ WKUHVKROG OHYHO PD\ DOVR EH DVVLJQHG WR D WRRO JURXS� 7KH
WKUHVKROG OHYHO LV DVVLJQHG DV D SHUFHQWDJH RI WKH WRWDO H[SHFWHG OLIH
RI WKH WRRO� :KHQ D WRRO UHDFKHV WKLV WKUHVKROG OHYHO� LW LV FODVVLILHG
DV ROG IRU WKDW WRRO JURXS� $ WRRO LV FODVVLILHG DV ROG RQO\ WR DOORZ WKH
RSHUDWRU WR VHH WKDW D WRRO LV FORVH WR H[SLUDWLRQ� ,I WKH WRRO LV EHLQJ
XVHG ZKHQ LW UHDFKHV WKH WKUHVKROG OHYHO� LW FRQWLQXHV WR EH XVHG DV
QRUPDO XQWLO WKH WRRO UHDFKHV WKH ´H[SLUHG VWDWHµ ����� RI WKH
H[SHFWHG WRRO OLIH��

7KH WRRO OLIH WKUHVKROG SHUFHQWDJH LV VHOHFWHG RQ D SHU�JURXS EDVLV�
'LIIHUHQW JURXSV FDQ XVH GLIIHUHQW WKUHVKROG SHUFHQWDJH� KRZHYHU
HDFK WRRO LQ WKH JURXS XVHV WKH VDPH WKUHVKROG SHUFHQWDJH�

(QWHULQJ 7RRO *URXS 'DWD

7R HQWHU WRRO JURXS GDWD� \RX PXVW FUHDWH WKH WRRO JURXSV� 7KLV LV
GRQH DXWRPDWLFDOO\ ZKHQ WKH JURXS LV VHOHFWHG WR HGLW� 7R HQWHU WRROV
LQWR JURXSV DQG HQWHU RWKHU WRRO JURXS GDWD IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^722/ 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^722/ ',5` VRIWNH\� 7KH FRQWURO GLVSOD\V WKH FXUUHQW
WRRO GLUHFWRU\ VFUHHQ VKRZLQJ DOO RI WKH FXUUHQW WRROV DQG WKH
JURXSV WKDW WKH\ KDYH EHHQ DVVLJQHG WR �VHH WKH IROORZLQJ ILJXUH��
7KH FRQWURO GLVSOD\V WKH SURPSW ´(',7 *5283�µ�

�VRIWNH\ OHYHO ��
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)LJXUH ����
7\SLFDO 7RRO *URXS 'LUHFWRU\ 6FUHHQ

$W WKLV SRLQW� \RX FDQ GHOHWH DQ\ RU DOO WRRO JURXSV WKDW DOUHDG\ H[LVW
IRU VRPH UHDVRQ IROORZ WKHVH VWHSV�

7R GHOHWH� 3UHVV�

VHOHFW WRRO JURXS WKH ^'(/(7( *5283` VRIWNH\� .H\ LQ WKH GHVLUHG JURXS QXPEHU WR
GHOHWH DQG SUHVV WKH >(17(5@ NH\� 7KLV GHOHWHV DOO LQIRUPDWLRQ LQ WKH WRRO
JURXS LQFOXGLQJ WKH WRRO RIIVHW QXPEHUV� WKUHVKROG UDWH� WRRO QXPEHUV� HWF�

DOO RI WKH WRRO JURXSV WKH ^'(/(7( $//` VRIWNH\� 7KH FRQWURO SURPSWV ´'(/(7( $// 722/
0$1$*(0(17 '$7$" �<�1��µ� (QWHULQJ ´<µ GHOHWHV DOO WRRO PDQDJHPHQW
GDWD WKDW KDV EHHQ HQWHUHG LQWR WKH PDQDJHPHQW WDEOHV �WKLV GRHV QRW GHOHWH
DQ\ *�� SURJUDPV WKDW DUH EDFNXSV RU XVHG WR VHW WKH WRRO PDQDJHPHQW
WDEOHV�� (QWHULQJ ´1µ DERUWV WKH GHOHWH RSHUDWLRQ�
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�� .H\ LQ WKH JURXS QXPEHU WKDW LV WR EH HGLWHG� :KHQ \RX VHOHFW
WKH FRUUHFW JURXS� SUHVV WKH >(',7 *5283@ NH\� )LJXUH ����
VKRZV DOO RI WKH LQIRUPDWLRQ IRU WKDW WRRO JURXS WKDW LV GLVSOD\HG�

)LJXUH ����
7\SLFDO 7RRO *URXS 'DWD 6FUHHQ

�� )URP WKLV VFUHHQ� \RX FDQ�

2SHUDWLRQ� 'HVFULSWLRQ�

&KDQJH WRROV $OWHU RQH RI WKH WRRO QXPEHUV WKDW KDV DOUHDG\ EHHQ HQWHUHG LQ WKH JURXS� 0RYH WKH FXUVRU WR WKH WRRO
QXPEHU WR EH FKDQJHG E\ SUHVVLQJ WKH XS RU GRZQ FXUVRU NH\V �PRYH WKH FXUVRU IXOO SDJHV E\ KROGLQJ
GRZQ WKH VKLIW NH\ ZKLOH SUHVVLQJ D FXUVRU NH\�� 3UHVV WKH ^&+$1*( 722/` VRIWNH\� .H\ LQ WKH
QHZ WRRO QXPEHU DQG SUHVV WKH >(17(5@ NH\�

,QVHUW WRROV ,QVHUW D QHZ WRRO QXPEHU IRU WKDW JURXS� 0RYH WKH FXUVRU WR WKH ORFDWLRQ WR LQVHUW D QHZ WRRO QXPEHU DW
E\ SUHVVLQJ WKH XS RU GRZQ FXUVRU NH\V �PRYH WKH FXUVRU IXOO SDJHV E\ KROGLQJ GRZQ WKH VKLIW NH\ ZKLOH
SUHVVLQJ D FXUVRU NH\�� 3UHVV WKH ^,16(57 722/` VRIWNH\� .H\ LQ WKH QHZ WRRO QXPEHU DQG SUHVV
WKH >(17(5@ NH\� 7KH DFWXDO UDQJH RI DOORZDEOH WRRO QXPEHUV LV � WR �����

'HOHWH WRRO 5HPRYH D WRRO QXPEHU IURP WKDW JURXS� 0RYH WKH FXUVRU WR WKH WRRO QXPEHU WR EH UHPRYHG E\ SUHVVLQJ
WKH XS RU GRZQ FXUVRU NH\V �PRYH WKH FXUVRU IXOO SDJHV E\ KROGLQJ GRZQ WKH VKLIW NH\ ZKLOH SUHVVLQJ D
FXUVRU NH\�� 3UHVV WKH ^'(/(7( 722/` VRIWNH\� 5HVSRQG \HV RU QR DQG SUHVV >(17(5@�

&KDQJH OLIH W\SH $OWHU KRZ WKH FRQWURO UHFRUGV DQG PHDVXUHV WRRO OLIH IRU WKDW JURXS� 3UHVV WKH ^&+$1*( 7<3(`
VRIWNH\� 7KH SURPSW ´/,)( 7<3(���µ LV GLVSOD\HG RQ OLQH � RI WKH &57� 7KH VDPH OLIH W\SH LV DVVLJQHG
WR DOO WRROV LQ DQ\ RQH WRRO JURXS� .H\ LQ WKH QXPEHU RI WKH GHVLUHG WRRO OLIH PHDVXUHPHQW W\SH IRU WKDW
JURXS DQG SUHVV WKH >(17(5@ NH\� � IRU ´WLPH�µ � IRU ´QXPEHU RI WRRO XVHV�µ DQG � IRU ´GLVWDQFH�µ

&KDQJH OLIH WKUHVKROG UDWH $OWHU WKH SHUFHQWDJH RI D WRRO·V H[SHFWHG OLIH VR WKDW D WRRO LV ODEHOHG DV ROG� 7KLV SHUFHQWDJH DSSOLHV WR
DOO WRROV LQ WKH VHOHFWHG JURXS� 7R DOWHU WKH WKUHVKROG SHUFHQWDJH �WKH SHUFHQWDJH RI WRWDO WRRO OLIH WKDW
KDV EHHQ XVHG EHIRUH D WRRO ZLOO EH FODVVLILHG DV ROG� SUHVV WKH ^&+$1*( 7 5$7(` VRIWNH\� .H\
LQ WKH SHUFHQWDJH RI WKH WRWDO WRRO·V OLIH VR WKDW WKH WRRO LV FODVVLILHG DV ROG DQG SUHVV WKH >(17(5@
NH\� 7RRO OLIH WKUHVKROG UDWH LV H[SODLQHG HDUOLHU LQ WKLV VHFWLRQ�

7KH DSSOLFDWLRQ RI WKHVH RSHUDWLRQV ZDV GHVFULEHG LQ GHWDLO HDUOLHU LQ
WKLV VHFWLRQ� $OO RI WKLV LQIRUPDWLRQ FDQ EH HQWHUHG LQWR WKH WRRO
JURXSV XVLQJ WKH SURJUDPPLQJ PHWKRG GHVFULEHG RQ SDJH �������
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$VVLJQLQJ 'HWDLOHG 7RRO 'DWD

7KLV VHFWLRQ DVVXPHV WKDW WRROV KDYH DOUHDG\ EHHQ DVVLJQHG WR WKHLU
VSHFLILF JURXSV� 7KLV VHFWLRQ GHVFULEHV VSHFLILF LQIRUPDWLRQ WKDW LV WR
EH HQWHUHG LQWR WKH WRRO OLIH PDQDJHPHQW WDEOHV IRU WKH LQGLYLGXDO
WRROV� 7KLV LQIRUPDWLRQ PD\ DOVR EH HQWHUHG LQWR WKH WRRO
PDQDJHPHQW WDEOHV XVLQJ WKH SURJUDPPLQJ PHWKRG GHVFULEHG RQ
SDJH ������� 7KLV LQIRUPDWLRQ LQFOXGHV�

� 7RRO OHQJWK RIIVHW QXPEHU

� 7RRO GLDPHWHU�UDGLXV RIIVHW QXPEHU
� ([SHFWHG OLIH RI D WRRO
� 5HQHZ D WRRO OLIH

7RRO /HQJWK DQG 'LDPHWHU�5DGLXV 2IIVHW 1XPEHU

8VH WKLV IHDWXUH RI WRRO OLIH PDQDJHPHQW VR WKH SURJUDPPHU GRHV QRW
QHHG WR NQRZ ZKDW WRRO KDV EHHQ FDOOHG E\ WRRO OLIH PDQDJHPHQW DQG
VWLOO KDYH WKH FRUUHFW WRRO RIIVHWV DQG FXWWHU FRPSHQVDWLRQ DFWLYDWHG�

,PSRUWDQW� 7KH FRQWURO RQO\ DXWRPDWLFDOO\ HQWHUV WKH WRRO OHQJWK
DQG FXWWHU FRPSHQVDWLRQ RIIVHW QXPEHUV� 7KLV PD\ RU
PD\ QRW DFWLYDWH WKH WRRO OHQJWK RIIVHW RU FXWWHU
FRPSHQVDWLRQ IHDWXUHV� 7KHVH IHDWXUHV PXVW VWLOO EH
DFWLYDWHG DV QRUPDO�

([SHFWHG 7RRO /LIH

8VH WKLV IHDWXUH RI WRRO OLIH PDQDJHPHQW WR VHW WKH H[SHFWHG OLIH RI D
WRRO� 7KH W\SH RI WRRO PHDVXUHPHQW XVHG LV DVVLJQHG WR WKH WRRO
JURXS DV GHVFULEHG RQ SDJH ������� 7KLV WRRO PHDVXUHPHQW W\SH
GHWHUPLQHV WKH XQLWV WKDW DUH XVHG IRU WKH H[SHFWHG WRRO OLIH�

$V D WRRO LV XVHG WKH DPRXQW RI XVDJH LV UHFRUGHG DQG GLVSOD\HG DV
WKH DFFXPXODWHG WRRO OLIH �WKH DPRXQW RI WKH H[SHFWHG WRRO OLIH WKDW
KDV EHHQ XVHG�� 7KLV LV GLVSOD\HG LQGLYLGXDOO\ IRU HDFK WRRO RQ WKH
WRRO GDWD GLVSOD\ VFUHHQ� 7KH DFFXPXODWHG WRRO OLIH FDQ EH UHVHW WR
]HUR E\ SUHVVLQJ WKH ^5(1(: 722/` VRIWNH\�

7KH IROORZLQJ LV D GHVFULSWLRQ RI WKH XQLWV WKDW VKRXOG EH HQWHUHG IRU
WKH GLIIHUHQW WRRO OLIH PHDVXUHPHQW W\SHV�

� ,I WRRO OLIH LV PHDVXUHG LQ XQLWV RI WLPH �� LV VHOHFWHG DV WRRO OLIH
W\SH�� WKHQ WKH XQLWV IRU WKH H[SHFWHG WRRO OLIH LV PLQXWHV� (QWHU
WKH PLQXWHV RI RSHUDWLRQ WKDW WKH WRRO LV H[SHFWHG WR RSHUDWH DQG
VWLOO EH ZLWKLQ WKH WROHUDQFH UHTXLUHG IRU WKH SDUW EHLQJ FXW� 7KH
DFFXPXODWHG OLIH RI D WRRO LV RQO\ PHDVXUHG ZKHQ WKDW WRRO LV WKH
DFWLYH WRRO� DQG LW LV SHUIRUPLQJ D FXWWLQJ RSHUDWLRQ� 0RYHV WKDW
DUH UDSLG� RU EORFNV WKDW GR QRW SURGXFH D[LV PRWLRQ DUH QRW DGGHG
WR WKH DFFXPXODWHG WRRO OLIH�
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� ,I WRRO OLIH LV PHDVXUHG E\ WKH QXPEHU RI XVHV �� LV VHOHFWHG DV
WRRO OLIH W\SH�� WKHQ WKH XQLWV IRU WKH H[SHFWHG WRRO LV WKH QXPEHU
RI SURJUDPV WKDW WKH WRRO PD\ EH VHOHFWHG DV DQ DFWLYH WRRO LQ�
7KH DFFXPXODWHG OLIH RI D WRRO LV LQFUHDVHG E\ RQH LI WKDW WRRO LV
VHOHFWHG LQ D SURJUDP DV WKH DFWLYH WRRO� 5HPHPEHU WKDW WKH VDPH
WRRO PD\ EH DFWLYH PRUH WKDQ RQFH LQ D SURJUDP� KRZHYHU LWV
DFFXPXODWHG OLIH RQO\ LQFUHPHQWV E\ RQH� (QWHU WKH WRWDO QXPEHU
RI SURJUDP H[HFXWLRQV WKDW FDQ XVH WKH WRRO EHIRUH WKH WRRO QR
ORQJHU PHHWV WKH UHTXLUHG WROHUDQFH IRU WKH SDUW EHLQJ FXW�

� ,I WRRO OLIH LV PHDVXUHG LQ XQLWV RI GLVWDQFH �� LV VHOHFWHG DV WRRO
OLIH W\SH�� WKHQ WKH XQLWV IRU WKH H[SHFWHG WRRO OLIH LV HLWKHU LQFKHV
RU PLOOLPHWHUV �GHSHQGLQJ RQ WKH FXUUHQW RSHUDWLQJ PRGH RI WKH
WRRO�� (QWHU WKH GLVWDQFH RI WUDYHO WKDW WKH WRRO LV H[SHFWHG WR FXW
DQG VWLOO EH ZLWKLQ WKH WROHUDQFH UHTXLUHG IRU WKH SDUW EHLQJ FXW�
7KH DFFXPXODWHG OLIH RI D WRRO LV RQO\ PHDVXUHG ZKHQ WKDW WRRO LV
WKH DFWLYH WRRO� DQG LW LV SHUIRUPLQJ D FXWWLQJ RSHUDWLRQ� 0RYHV
WKDW DUH DUH UDSLG� RU EORFNV WKDW GR QRW SURGXFH D[LV PRWLRQ DUH
QRW DGGHG WR WKH DFFXPXODWHG WRRO OLIH� )RU PXOWL�D[LV PRYHV
�LQFOXGLQJ DUFV DQG KHOLFHV� WKH GLVWDQFH DGGHG WR WKH DFFXPXODWHG
OLIH LV WKH YHFWRULDO GLVWDQFH� QRW QHFHVVDULO\ WKH GLVWDQFH WUDYHOHG
RQ HDFK D[HV�

(QWHULQJ 6SHFLILF 7RRO 'DWD

7KH IROORZLQJ VWHSV GHVFULEH WKH PHWKRG RI HQWHULQJ VSHFLILF WRRO
GDWD IRU WRRO PDQDJHPHQW� 7KLV LQFOXGHV WRRO RIIVHW QXPEHUV� DQG
H[SHFWHG WRRO OLIH�

,PSRUWDQW� 7KLV VHFWLRQ DVVXPHV WKDW WKH VWHSV UHTXLUHG WR DVVLJQ
WRROV WR VSHFLILF JURXSV KDV EHHQ SHUIRUPHG DV
GHVFULEHG LQ $VVLJQLQJ 7RRO 1XPEHUV WR *URXSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^722/ 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��
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�� 3UHVV WKH ^722/ '$7$` VRIWNH\� 7KH FRQWURO GLVSOD\V WKH SURPSW
´(',7 *5283�µ�

�VRIWNH\ OHYHO ��

�� .H\ LQ WKH JURXS QXPEHU WR HGLW XVLQJ \RXU NH\ERDUG DQG SUHVV
WKH >(17(5@ NH\� )LJXUH ���� VKRZV DOO RI WKH LQIRUPDWLRQ IRU
WKDW WRRO JURXS WKDW LV GLVSOD\HG�

)LJXUH ����
7\SLFDO 7RRO 'DWD 6FUHHQ

�� )URP WKLV VFUHHQ LW LV SRVVLEOH WR SHUIRUP WKH IROORZLQJ
RSHUDWLRQV� 7KH DSSOLFDWLRQ RI WKHVH RSHUDWLRQV ZDV GHVFULEHG LQ
GHWDLO HDUOLHU LQ WKLV VHFWLRQ�

2SHUDWLRQ� 'HVFULSWLRQ�

(QWHU RU DOWHU WKH WRRO
OHQJWK RIIVHW QXPEHU

7R HQWHU RU DOWHU D YDOXH IRU WKH WRRO OHQJWK RIIVHW QXPEHU� PRYH WKH FXUVRU
WR WKH WRRO QXPEHU RI WKH WRRO WR DOWHU DQG SUHVV WKH ^(',7 /1 2))`
VRIWNH\� .H\ LQ WKH QHZ RIIVHW QXPEHU WKDW FDOOV WKH FRUUHFW GDWD IURP WKH
RIIVHW WDEOHV IRU WKDW WRRO IRU LWV WRRO OHQJWK RIIVHW QXPEHU DQG SUHVV WKH
>(17(5@ NH\� 7KH ROG YDOXH IRU WRRO OHQJWK �LI DQ\� LV GLVFDUGHG DQG WKH
QHZ YDOXH UHSODFHV LW�

(QWHU RU DOWHU WKH WRRO
UDGLXV RIIVHW QXPEHU

7R HQWHU RU DOWHU D YDOXH IRU WKH WRRO UDGLXV RIIVHW QXPEHU� PRYH WKH FXUVRU
WR WKH WRRO QXPEHU RI WKH WRRO WR DOWHU DQG SUHVV WKH ^(',7 &7 &03`
VRIWNH\� .H\ LQ WKH QHZ RIIVHW QXPEHU WKDW FDOOV WKH FRUUHFW GDWD IURP WKH
RIIVHW WDEOHV IRU WKDW WRRO IRU LW·V UDGLXV DQG SUHVV WKH >(17(5@ NH\� 7KH
ROG YDOXH IRU UDGLXV RIIVHW QXPEHUV �LI DQ\� LV GLVFDUGHG DQG WKH QHZ YDOXH
UHSODFHV LW�
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(QWHU RU DOWHU WKH
H[SHFWHG OLIH RI D WRRO

7R HQWHU RU DOWHU D YDOXH IRU WKH H[SHFWHG OLIH RI D WRRO� PRYH WKH FXUVRU WR
WKH WRRO QXPEHU RI WKH WRRO WR DOWHU DQG SUHVV WKH ^(',7 /,)(`
VRIWNH\� .H\ LQ WKH QHZ H[SHFWHG OLIH RI WKH WRRO �LQ XQLWV DV GHWHUPLQHG E\
WKH WRRO OLIH W\SH� DQG SUHVV WKH >(17(5@ NH\� 7KH ROG YDOXH IRU
H[SHFWHG OLIH �LI DQ\� LV GLVFDUGHG DQG WKH QHZ YDOXH UHSODFHV LW�

5HVHW WKH DFFXPXODWHG
WRRO OLIH WR ]HUR

7R UHVHW WKH DFFXPXODWHG WRRO OLIH WR ]HUR� PRYH WKH FXUVRU WR WKH WRRO
QXPEHU RI WKH WRRO WR DOWHU DQG SUHVV WKH ^5(1(: 722/` VRIWNH\� 7KH
ROG DFFXPXODWHG OLIH RI WKH WRRO LV GLVFDUGHG DQG D YDOXH RI ]HUR LV HQWHUHG
DV WKH QHZ DFFXPXODWHG WRRO OLIH� 7KLV LV QRUPDOO\ SHUIRUPHG DIWHU DQ ROG
RU H[SLUHG WRRO KDV EHHQ UHSODFHG ZLWK D QHZ WRRO� 7KLV XSGDWHV WKH
VWDWXV RI WKH WRRO DQG UHPRYH DQ\ ´2/'�µ RU ´(;3,5('µ VWDWXV�

3URJUDPPLQJ 'DWD DQG %DFNLQJ 8S 7RRO 0DQDJHPHQW 7DEOHV
�*��/�� *���

7KLV IHDWXUH DOORZV WKH UDSLG ORDGLQJ RI LQIRUPDWLRQ LQWR WKH WRRO
PDQDJHPHQW WDEOHV� 7KLV LV GRQH E\ H[HFXWLQJ D SURJUDP WKDW
DXWRPDWLFDOO\ ORDGV WKH WRRO PDQDJHPHQW WDEOHV� 7KLV SURJUDP FDQ
DOVR EH JHQHUDWHG DXWRPDWLFDOO\ ZKHQ WKH WRRO PDQDJHPHQW WDEOHV DUH
EDFNHG XS DV GHVFULEHG ODWHU LQ WKLV VHFWLRQ�

'DWD LV VHQW WR WKH WRRO PDQDJHPHQW WDEOHV ZKHQ WKH FRQWURO H[HFXWHV
WKLV *�� EORFN�

*��/��

7KLV EORFN LQGLFDWHV WR WKH FRQWURO WKDW DQ\ LQIRUPDWLRQ IROORZLQJ
WKLV EORFN LV WR EH XVHG WR VHW WKH WRRO PDQDJHPHQW WDEOHV�

�
$77(17,21� $Q\ WLPH WKDW D *��/�� EORFN LV
H[HFXWHG WKH FRQWURO DXWRPDWLFDOO\ FOHDUV DOO
LQIRUPDWLRQ WKDW LV LQ WKH PDQDJHPHQW WDEOHV IRU DOO
WRROV DQG WRRO JURXSV�
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$Q\ WLPH DIWHU WKH *��/� FRPPDQG� SDUDPHWHUV PD\ EH
SURJUDPPHG WR HQWHU ZKDW WRRO JURXS LV EHLQJ HQWHUHG� WKH W\SH RI
WRRO OLIH PHDVXUHPHQW WKDW LV EHLQJ XVHG� DQG WKH WRRO OLIH WKUHVKROG
SHUFHQWDJH� 7KH IRUPDW IRU WKLV EORFN LV�

3BB,BB4BB�

:KHUH � ,V �

3BB 7KH YDOXH HQWHUHG ZLWK WKH 3�ZRUG LV XVHG WR SURJUDP ZKDW WRRO JURXS QXPEHU LV
EHLQJ HGLWHG� 7KH IROORZLQJ EORFNV DVVLJQ WRROV WR WKDW WRRO JURXS�

,BB 7KH YDOXH HQWHUHG ZLWK WKH ,�ZRUG LV XVHG WR SURJUDP WKH W\SH RI WRRO OLIH
PHDVXUHPHQW WKDW LV WR EH XVHG IRU DOO WKH WRROV LQ WKDW JURXS� ,� VHWV D W\SH RI
WLPH� ,� VHWV D W\SH RI QXPEHU RI XVHV� DQG ,� VHWV D W\SH RI GLVWDQFH� 5HIHU WR
SDJH ������ IRU GHWDLOV� ,I PRUH WKDQ RQH ,�ZRUG LV SURJUDPPHG IRU D WRRO JURXS
WKH FRQWURO XVHV WKH ODVW SURJUDPPHG ,�ZRUG IRU WKDW JURXS� ,I QR ,�ZRUG LV
SURJUDPPHG IRU D JURXS WKH FRQWURO XVHV ,� DV D GHIDXOW YDOXH�

4BB 7KH YDOXH HQWHUHG ZLWK WKH 4�ZRUG LV XVHG WR SURJUDP WKH WKUHVKROG SHUFHQWDJH
IRU WKDW WRRO JURXS� (QWHU WKH SHUFHQWDJH RI WKH WRWDO H[SHFWHG WRRO OLIH WKDW
FDXVHV WKH WRROV LQ WKH JURXS WR EH FODVVLILHG DV ROG� 5HIHU WR SDJH ������ IRU
GHWDLOV RQ WKUHVKROG SHUFHQWDJH� ,I WKH 4�ZRUG LV QRW SURJUDPPHG LQ D EORFN WKH
FRQWURO XVHV D GHIDXOW YDOXH RI ���� ,I PRUH WKDQ RQH 4�ZRUG LV SURJUDPPHG IRU
D WRRO JURXS WKH FRQWURO XVHV WKH ODVW SURJUDPPHG 4�ZRUG IRU WKDW JURXS� ,I QR
4�ZRUG LV SURJUDPPHG IRU D WRRO JURXS WKH FRQWURO XVHV 4�� DV WKH GHIDXOW YDOXH�

7KH IROORZLQJ SURJUDP EORFNV DVVLJQ WRROV WR JURXSV� OHQJWK DQG
FXWWHU FRPSHQVDWLRQ RIIVHW QXPEHUV� DQG H[SHFWHG WRRO OLIH WR
VSHFLILF WRROV� 7KLV LQIRUPDWLRQ LV DVVLJQHG WR WKH ODVW JURXS QXPEHU
SURJUDPPHG LQ D EORFN XVLQJ WKH 3�ZRUG� 7KH IRUPDW IRU WKHVH
EORFNV LV�

7BB +BB 'BB /BB�

:KHUH � ,V �

7BB 7KH YDOXH HQWHUHG ZLWK WKH 7�ZRUG LV WKH WRRO QXPEHU RI WKH WRRO WR EH DVVLJQHG WR
WKDW JURXS�

+BB 7KH YDOXH HQWHUHG ZLWK WKH +�ZRUG LV WKH WRRO OHQJWK RIIVHW QXPEHU IURP WKH WRRO
JHRPHWU\ DQG ZHDU WDEOHV WKDW LV WR EH DVVLJQHG WR WKLV WRRO� 7KH +�ZRUG LV RQO\
YDOLG LI SURJUDPPHG LQ WKH VDPH EORFN DV D 7�ZRUG�

'BB 7KH YDOXH HQWHUHG ZLWK WKH '�ZRUG LV WKH WRRO UDGLXV QXPEHU IURP WKH WRRO
JHRPHWU\ DQG ZHDU WDEOHV WKDW LV WR EH DVVLJQHG WR WKLV WRRO� 7KH '�ZRUG LV RQO\
YDOLG LI SURJUDPPHG LQ WKH VDPH EORFN DV D '�ZRUG�

/BB 7KH YDOXH HQWHUHG ZLWK WKH /�ZRUG LV XVHG WR SURJUDP WKH YDOXH RI WKH H[SHFWHG
WRRO OLIH IRU WKDW WRRO� 7KH FRQWUROV LQWHUSUHWDWLRQ RI WKLV LV GHSHQGDQW RQ WKH YDOXH
VHW ZLWK WKH ,�ZRUG LQ WKLV SURJUDP EORFN� 7KH YDOXH SURJUDPPHG ZLWK WKH /�ZRUG
UHPDLQV DFWLYH IRU DOO IROORZLQJ WRROV LQ WKDW JURXS XQWLO UHSODFHG ZLWK D GLIIHUHQW
/�ZRUG� RU D QHZ WRRO JURXS LV SURJUDPPHG ZLWK D 3�ZRUG�

$OO RI WKH WRROV VKRXOG WKHQ EH SURJUDPPHG IRU WKDW JURXS LQ
LQGLYLGXDO EORFNV� :KHQ DOO RI WKH WRROV IRU WKDW JURXS KDYH EHHQ
HQWHUHG� FKDQJH JURXSV E\ SURJUDPPLQJ D GLIIHUHQW 3�ZRUG LQ D
EORFN�
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:KHQ DOO RI WKH WRROV IRU DOO RI WKH GLIIHUHQW JURXSV KDYH EHHQ
HQWHUHG� HQG WKH H[HFXWLRQ RI HGLWLQJ WKH WRRO OLIH PDQDJHPHQW WDEOH
E\ SURJUDPPLQJ HLWKHU D 0�� RU 0�� HQG RI SURJUDP EORFNV RU E\
HQWHULQJ WKLV EORFN�

*���

7KLV FDQFHOV WKH *�� GDWD VHWWLQJ PRGH IRU WRRO PDQDJHPHQW�

,PSRUWDQW� $Q\ LQIRUPDWLRQ WKDW ZDV FRQWDLQHG IRU D VSHFLILF WRRO
JURXS WKDW ZDV ZULWWHQ WR XVLQJ D *��/� FRPPDQG �DV
SUHYLRXVO\ GHVFULEHG� LV RYHUZULWWHQ E\ WKH LQIRUPDWLRQ
SURJUDPPHG ZLWK WKH *�� EORFNV� $OO SUHYLRXV GDWD IRU
WRRO PDQDJHPHQW IRU DQ\ RI WKH JURXSV LV ORVW�

([DPSOH ����
3URJUDPPLQJ 7RRO /LIH 0DQDJHPHQW 'DWD

3URJUDP %ORFN 'HVFULSWLRQ

*��/�� 6WDUWV ORDGLQJ WDEOHV�

3�,�4��� %HJLQV ORDGLQJ GDWD IRU WRRO JURXS �� 7\SH � �QXPEHU RI XVHV�
PHDVXUHPHQW� 7KUHVKROG ����

7�+�'�/��� 3ODFHV WRRO � LQ JURXS � ZLWK OHQJWK RIIVHW QXPEHU RI �� FXWWHU
UDGLXV RIIVHW QXPEHU �� DQG H[SHFWHG OLIH RI �� XVHV�

7�+�� 3ODFHV WRRO � LQ JURXS � ZLWK OHQJWK RIIVHW QXPEHU RI �� QR
FXWWHU UDGLXV RIIVHW QXPEHU DQG H[SHFWHG OLIH RI �� XVHV�

7��+�� 3ODFHV WRRO �� LQ JURXS � ZLWK OHQJWK RIIVHW QXPEHU RI �� QR
FXWWHU UDGLXV RIIVHW QXPEHU DQG H[SHFWHG OLIH RI �� XVHV�

3�� %HJLQV ORDGLQJ GDWD IRU WRRO JURXS �� 7\SH � PHDVXUHPHQW
�GHIDXOW�� 7KUHVKROG DW ��� �GHIDXOW��

7��+�'�/��� 3ODFHV WRRO �� LQ JURXS � ZLWK OHQJWK RIIVHW QXPEHU RI �� FXWWHU
UDGLXV RIIVHW QXPEHU RI �� DQG H[SHFWHG OLIH RI �� PLQXWHV�

7��� 3ODFHV WRRO �� LQ JURXS � ZLWK OHQJWK DQG UDGLXV RIIVHW QXPEHUV
RI � DQG H[SHFWHG OLIH RI �� PLQXWHV�

3�,�4��� %HJLQV ORDGLQJ GDWD IRU WRRO JURXS �� 7\SH � �WLPH�
PHDVXUHPHQW� 7KUHVKROG DW ����

7��+�'�� 3ODFHV WRRO �� LQ JURXS � ZLWK OHQJWK RIIVHW QXPEHU RI �� FXWWHU
UDGLXV RIIVHW QXPEHU RI �� DQG H[SHFWHG OLIH RI � PLQXWHV�

4��� 5HVHWV WKH WKUHVKROG DW ��� IRU JURXS ��

*��� (QGV WKH ORDGLQJ RSHUDWLRQ�

0���

%DFNLQJ 8S 7RRO 0DQDJHPHQW 7DEOHV

7KLV IHDWXUH FDXVHV WKH FRQWURO WR DXWRPDWLFDOO\ JHQHUDWH D *��/�
SURJUDP WKDW VWRUHV DOO RI WKH LQIRUPDWLRQ WKDW LW ILQGV LQ WKH FXUUHQW
WRRO PDQDJHPHQW WDEOH� $Q\ WLPH WKDW WKLV *�� SURJUDP LV H[HFXWHG�
LW FOHDUV DQ\ LQIRUPDWLRQ WKDW LV FXUUHQWO\ LQ WKH PDQDJHPHQW WDEOHV
DQG UHSODFHV LW ZLWK WKH LQIRUPDWLRQ WKDW LV LQ WKH *�� SURJUDP�
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7R JHQHUDWH WKH *��/� EDFNXS SURJUDP RI WKH WRRO PDQDJHPHQW
WDEOHV� IROORZ WKHVH VWHSV�

�� 3UHVV WKH ^2))6(7` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^722/ 0$1$*(` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^%$&.83 '$7$` VRIWNH\� 7KH SURPSW ´%$&.83
),/(1$0(�µ LV GLVSOD\HG RQ WKH LQSXW OLQH�

�VRIWNH\ OHYHO ��

�� .H\ LQ DQ\ OHJDO SURJUDP QDPH DQG SUHVV WKH >(17(5@ NH\� 7KLV
SURJUDP QDPH LV XVHG DV WKH SURJUDP WKDW VWRUHV DOO RI WKH EDFNHG
XS WRRO PDQDJHPHQW GDWD� 7KH FRQWURO JHQHUDWHV WKH WRRO
PDQDJHPHQW *�� SURJUDP�

7KLV VHFWLRQ GHVFULEHV KRZ WR DFWLYDWH D WRRO XVLQJ WRRO OLIH
PDQDJHPHQW� :KHQ XVLQJ WRRO OLIH PDQDJHPHQW� UHPHPEHU�

� <RXU V\VWHP LQVWDOOHU VHWV XS D ERXQGDU\ IRU 7��ZRUGV XVHG ZLWK
WRRO OLIH PDQDJHPHQW LQ $03� $Q\ 7��ZRUG WKDW LV SURJUDPPHG
OHVV WKDQ RU HTXDO WR WKLV QXPEHU ZLOO EH XVHG DV D QRUPDO WRRO
QXPEHU� $Q\ 7��ZRUG WKDW LV SURJUDPPHG JUHDWHU WKDQ WKLV
QXPEHU LV XVHG DV D WRRO JURXS QXPEHU IRU WRRO PDQDJHPHQW�

3URJUDPPLQJ D 7�ZRUG
8VLQJ 7RRO 0DQDJHPHQW
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� :KHQ D 7��ZRUG LV SURJUDPPHG XVLQJ WRRO OLIH PDQDJHPHQW� WKH
JURXS WKDW LV FDOOHG ZLWK WKH 7��ZRUG LV HTXDO WR WKH SURJUDPPHG
7��ZRUG� PLQXV WKH YDOXH RI WKH ERXQGDU\ VHW LQ $03 E\ WKH
V\VWHP LQVWDOOHU� )RU H[DPSOH� LI \RXU V\VWHP LQVWDOOHU VHWV WKH
ERXQGDU\ DV ���� SURJUDPPLQJ 7��� ZRXOG FDOO D WRRO IURP
JURXS �� 7��� ZRXOG FDOO D WRRO IURP JURXS �� SURJUDPPLQJ D
7��ZRUG RI ��� RU OHVV ZRXOG FDOO WKH VSHFLILF WRRO QXPEHU WKDW LV
SURJUDPPHG� 7KLV PDQXDO DVVXPHV WKDW D ERXQGDU\ RI ��� LV VHW
LQ $03� 5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV
RQ WKH ERXQGDU\ YDOXH IRU D VSHFLILF V\VWHP�

� <RXU V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 ZKHQ WKH FRQWURO
DFWLYDWHV D WRRO DIWHU D 7��ZRUG LV SURJUDPPHG� 7KLV PDQXDO
DVVXPHV WKDW DQ 0�� EORFN LV UHTXLUHG WR DFWLYDWH WKH WRRO FKDQJH
SURFHVV� DQG DQ\ 7��ZRUG WKDW LV SURJUDPPHG LQ WKH 0�� EORFN
PXVW EH WKH WRRO QXPEHU RU JURXS QXPEHU RI WKH WRRO WKDW LV EHLQJ
UHSODFHG� 7KLV PD\ QRW EH WKH FDVH LQ D VSHFLILF V\VWHP �UHIHU WR
SDJH ����� IRU WKH IRXU GLIIHUHQW W\SHV�� 5HIHU WR WKH V\VWHP
LQVWDOOHU·V GRFXPHQWDWLRQ IRU GHWDLOV RQ DFWLYDWLQJ D 7��ZRUG�

� $Q\ WLPH DIWHU D WRRO IURP D WRRO JURXS KDV EHHQ DFWLYDWHG DQG D
'�� RU DQ +��ZRUG LV SURJUDPPHG� WKH QHZO\ SURJUDPPHG ' RU +
YDOXH ZLOO WDNH SULRULW\� 7KH YDOXHV LQ WKH WRRO PDQDJHPHQW WDEOH
IRU WKH WRRO OHQJWK RIIVHW QXPEHU DQG WRRO UDGLXV RIIVHW QXPEHU
DUH LJQRUHG XQWLO D GLIIHUHQW WRRO LV VHOHFWHG RU WKDW VDPH WRRO LV
UHVHOHFWHG�
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([DPSOH ����
3URJUDPPLQJ 7RRO &KDQJHV 8VLQJ 7RRO /LIH 0DQDJHPHQW
7KH IROORZLQJ H[DPSOH DVVXPHV WKDW WKH V\VWHP LQVWDOOHU KDV
FRQILJXUHG LQ $03� ERWK� WKH ERXQGDU\ IRU WRRO OLIH PDQDJHPHQW DW
���� DQG DQ 0�� WR SHUIRUP D WRRO FKDQJH� ,W DOVR LV DVVXPHG WKDW
WKH WRRO FKDQJHU LV ORFDWHG DW WKH VHFRQGDU\ PDFKLQH KRPH SRLQW
FDOOHG E\ D *��� WKLV LV QRW QHFHVVDULO\ WUXH IRU GLIIHUHQW PDFKLQH
DSSOLFDWLRQV�

3URJUDP %ORFN 'HVFULSWLRQ

*��*��;��=��)���� 5HWXUQ WR VHFRQGDU\ KRPH SRVLWLRQ�

7���� 1H[W WRRO FKDQJH ZLOO EH D WRRO IURP JURXS ��

0��� &KDQJH WR D JURXS � WRRO�

*��� $FWLYDWH WRRO OHQJWK RIIVHW XVLQJ WKH RIIVHW QXPEHU IRU WKH WRRO
DV DVVLJQHG LQ WKH WRRO PDQDJHPHQW WDEOH�

*��� 5HWXUQ IURP VHFRQGDU\ KRPH SRVLWLRQ

*��� $FWLYDWH FXWWHU FRPSHQVDWLRQ ULJKW XVLQJ WKH RIIVHW QXPEHU IRU
WKH WRRO DV DVVLJQHG LQ WKH WRRO PDQDJHPHQW WDEOH�

7���� 1H[W WRRO FKDQJH ZLOO EH D WRRO IURP JURXS ��

*��;��<�)���� &XWWLQJ ZLWK D JURXS � WRRO�

*��� 5HWXUQ WR VHFRQGDU\ PDFKLQH KRPH�

0��7���� 5HSODFHV WKH JURXS � WRRO ZLWK D JURXS � WRRO� 1RWH WKH
7��ZRUG LV RSWLRQDO LQ WKLV EORFN�

*��� 5HWXUQ IURP VHFRQGDU\ KRPH SRVLWLRQ� 1HZ WRRO OHQJWK RIIVHW
YDOXHV DQG QHZ WRRO UDGLXV RIIVHW YDOXHV WDNH HIIHFW�

*��;�<�)���� &XWWLQJ ZLWK D JURXS � WRRO�

*��'�� &KDQJHV WKH FXUUHQW WRRO UDGLXV QXPEHU WKDW ZDV DFWLYDWHG ZLWK
WKLV WRRO DQG UHSODFHV LW ZLWK WKH QHZ '� RIIVHW YDOXHV� 1RWH
WKDW WKH WRRO PDQDJHPHQW WDEOH GRHV QRW JHW FKDQJHG� $OVR
FKDQJHV WR FXWWHU FRPSHQVDWLRQ OHIW�

0���

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

&XWWHU 'LDPHWHU &RPSHQVDWLRQ
�*��� *��� *���

7R FXW D ZRUNSLHFH XVLQJ WKH VLGH IDFH RI WKH FXWWLQJ WRRO� LW LV PRUH
FRQYHQLHQW WR ZULWH WKH SDUW SURJUDP VR WKDW WKH FHQWHU RI WKH WRRO
PRYHV DORQJ WKH VKDSH RI WKH ZRUNSLHFH�

6LQFH DOO FXWWLQJ WRROV KDYH D GLDPHWHU� D SURJUDP ZULWWHQ IRU PRYLQJ
WKH FHQWHU RI WKH WRRO ZLOO QRW FXW WKH ZRUNSLHFH WR WKH SURSHU VL]H�
7R SURGXFH D ZRUNSLHFH WKDW KDV WKH FRUUHFW VL]H� RIIVHW WKH SDWK RI
WKH WRRO FHQWHU IURP WKH VKDSH RI WKH ZRUNSLHFH E\ DQ DPRXQW WKDW
HTXDOV WKH UDGLXV RI WKH WRRO�

7KH FRQWURO RIIHUV D IXQFWLRQ� FDOOHG FXWWHU FRPSHQVDWLRQ� IRU
RIIVHWWLQJ WRRO SDWKV E\ WKH DPRXQW RI D WRRO UDGLXV� 3XW WKH UDGLXV RI
WKH WRRO LQWR WKH RIIVHW WDEOHV LQ DGYDQFH �UHIHU WR FKDSWHU � RU
SDJH �������� 7KLV IXQFWLRQ OHWV WKH FRQWURO XVH WKH VDPH SURJUDP WR
SURGXFH WKH VDPH ZRUNSLHFH UHJDUGOHVV RI WKH UDGLXV RI WKH WRRO WKDW
GRHV WKH FXWWLQJ�

)LJXUH ����
7RRO 5DGLXV 'LDPHWHU &RPSHQVDWLRQ

ZRUNSLHFH

SURJUDPPHG SDWK

WRRO FHQWHU SDWK

FXWWLQJ
WRRO

&KDSWHU 2YHUYLHZ
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:H XVH WKHVH WHUPV LQ WKLV VHFWLRQ�

� LQVLGH �� $Q DQJOH EHWZHHQ WZR LQWHUVHFWLQJ SURJUDPPHG WRRO
SDWKV LV UHIHUUHG WR DV LQVLGH LI� LQ WKH GLUHFWLRQ RI WUDYHO� WKH DQJOH
PHDVXUHG FORFNZLVH IURP WKH VHFRQG WRRO SDWK LQWR WKH ILUVW LV OHVV
WKDQ RU HTXDO WR ��� GHJUHHV� 6HH )LJXUH ����� ,I RQH RU ERWK RI
WKH PRYHV DUH FLUFXODU� WKH DQJOH LV PHDVXUHG IURP D OLQH WDQJHQW
WR WKH WRRO SDWK DW WKHLU SRLQW RI LQWHUVHFWLRQ�

� RXWVLGH �� $Q DQJOH EHWZHHQ WZR LQWHUVHFWLQJ SURJUDPPHG WRRO
SDWKV LV UHIHUUHG WR DV RXWVLGH LI� LQ WKH GLUHFWLRQ RI WUDYHO� WKH
DQJOH PHDVXUHG FORFNZLVH IURP WKH VHFRQG WRRO SDWK LQWR WKH ILUVW
LV JUHDWHU WKDQ ��� GHJUHHV� 6HH )LJXUH ����� ,I RQH RU ERWK RI
WKH PRYHV DUH FLUFXODU� WKH DQJOH LV PHDVXUHG IURP D OLQH WDQJHQW
WR WKH WRRO SDWK DW WKHLU SRLQW RI LQWHUVHFWLRQ�

� U �� FXWWHU UDGLXV

� &5 �� FURVV�SRLQW EHWZHHQ WZR SURJUDPPHG SDWKV DIWHU WKH FXWWHU
FRPSHQVDWLRQ LV DFWLYDWHG

7ZR W\SHV RI FXWWHU FRPSHQVDWLRQ DUH DYDLODEOH RQ WKH FRQWURO�

� W\SH $ �DV GHVFULEHG RQ SDJH ������
� W\SH % �DV GHVFULEHG RQ SDJH �������
7KLV WDEOH KLJKOLJKWV WKH GLIIHUHQFHV EHWZHHQ WKH WZR W\SHV�

7\SH RI 0RYH 7\SH $ 7\SH %

(QWU\ 0RYH ,QWR
&XWWHU

&RPSHQVDWLRQ

7KH WRRO WDNHV WKH VKRUWHVW
SRVVLEOH SDWK WR LWV RIIVHW
SRVLWLRQ�

� 7KH WRRO VWD\V DW OHDVW RQH UDGLXV DZD\
IURP WKH VWDUW SRLQW RI WKH QH[W EORFN DW
DOO WLPHV�

� ([WUD PRWLRQ EORFNV FDQ EH JHQHUDWHG
WR DWWHPSW WR SUHYHQW JRXJLQJ RI WKH SDUW
DV PD\ RFFXU LQ 7\SH $�

7RRO 3DWK 6DPH

([LW 0RYH )URP
&XWWHU

&RPSHQVDWLRQ

7KH WRRO WDNHV WKH VKRUWHVW
SDWK WR WKH HQG�SRLQW RI WKH
H[LW PRYH IRU ERWK LQVLGH DQG
RXWVLGH FRUQHUV�

� 7KH WRRO WDNHV WKH VKRUWHVW SDWK WR WKH
HQG�SRLQW RI H[LW PRYH IRU LQVLGH
FRUQHUV RQO\�

� )RU RXWVLGH FRUQHUV� WKH WRRO VWD\V DW
OHDVW RQH UDGLXV DZD\ IURP WKH
HQG�SRLQW�

7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKHWKHU W\SH $ RU W\SH % LV XVHG E\
D FRQWURO LQ $03�

�
$77(17,21� ,I \RX XVH D ��WXUUHW ODWKH� EH DZDUH
WKDW WKH ; WRRO RIIVHW DQG WKH WRRO RULHQWDWLRQ YDOXHV
ZLOO EH RSSRVLWH RI WKH $ WXUUHW YDOXHV IRU WKH VHFRQG
PLUURUHG �%��
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)LJXUH ����
'HILQLWLRQ RI ,QVLGH DQG 2XWVLGH

ZRUNSLHFH

,QVLGH DQJOH �OHVV WKDQ �����

2XWVLGH DQJOH �JUHDWHU WKDQ �����

ZRUNSLHFH

8VH WKHVH *�FRGHV IRU FXWWHU FRPSHQVDWLRQ�

� *�� �� FXWWHU FRPSHQVDWLRQ� OHIW
� *�� �� FXWWHU FRPSHQVDWLRQ� ULJKW
� *�� �� FXWWHU FRPSHQVDWLRQ� FDQFHO

/HIW RU ULJKW LV GHILQHG DV RIIVHWWLQJ WKH WRRO WR WKH OHIW RU ULJKW RI WKH
SURJUDPPHG FXWWLQJ SDWK ZKHQ IDFLQJ WKH GLUHFWLRQ RI FXWWHU PRWLRQ�

,PSRUWDQW� ,I D QHJDWLYH YDOXH LV VHW LQ WKH RIIVHW WDEOHV DV WKH WRRO
UDGLXV� FRPSHQVDWLRQ GLUHFWLRQ �WRRO OHIW RU ULJKW� LV
UHYHUVHG IRU *�� DQG *��� *�� DQG *�� DUH DOVR
UHYHUVHG GXULQJ WKH PLUURULQJ RSHUDWLRQ
�UHIHU WR FKDSWHU ����

$OO RI WKHVH *�FRGHV DUH PRGDO DQG EHORQJ WR WKH VDPH PRGDO JURXS�

)LJXUH ����
&XWWHU &RPSHQVDWLRQ 'LUHFWLRQ

&XWWLQJ WRRO

(QWU\ PRYH

*�� �QR FRPSHQVDWLRQ�*�� �FRPSHQVDWLRQ WR OHIW�

*�� �FRPSHQVDWLRQ WR ULJKW�

$FWLYH &XWWHU
&RPSHQVDWLRQ
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3URJUDP WKH FXWWHU FRPSHQVDWLRQ IXQFWLRQ ZLWK WKH IROORZLQJ IRUPDW�

*���RU *���; BBB < BBB = BBB ' BBB �

:KHUH � ,V �

*���RU *��� FXWWHU FRPSHQVDWLRQ GLUHFWLRQ� *�� OHIW� *�� ULJKW

;� <� = (QG�SRLQW RI HQWU\ PRYH LQWR FXWWHU FRPSHQVDWLRQ� 3URJUDP DQ HQWU\
PRYH RQ D[HV RQO\ LQ WKH FXUUHQWO\ DFWLYH SODQH� $[LV PRWLRQ PXVW
WDNH SODFH LQ RUGHU IRU FXWWHU FRPSHQVDWLRQ WR EH DFWLYH RQ DQ D[LV�

' 'HVLJQDWHV WKH RIIVHW QXPEHUV DQG SXOOV GDWD� �� IURP WKH ZHDU DQG
JHRPHWU\ WDEOHV IRU WKH WRRO UDGLXV� DQG �� IURP WKH JHRPHWU\ WDEOH IRU
WRRO RULHQWDWLRQ �UHIHU WR FKDSWHU �� IRU LQIRUPDWLRQ RQ '��ZRUGV�� 7KH
'��ZRUG LV RSWLRQDO LQ WKH *�� RU *�� EORFNV� 7KH '��ZRUG PD\ DOVR
EH GHVLJQDWHG LQ DQ\ SUHYLRXV RU IROORZLQJ SURJUDP EORFN�

&XWWHU FRPSHQVDWLRQ FDQ EH SURJUDPPHG LQ YDULRXV ZD\V�
)ROORZLQJ DUH H[DPSOHV RI ��� ��� DQG ��EORFN SURJUDPV DFWLYDWLQJ
FXWWHU FRPSHQVDWLRQ ZLWK HQWU\ PRYHV�

([DPSOH ����
,QLWLDOL]LQJ &XWWHU &RPSHQVDWLRQ
$VVXPH� *�� �;< 3ODQH 6HOHFWLRQ�

3URJUDP %ORFN &RPPHQW

2QH %ORFN
*�� '� ;� <�� 6HWV FRPSHQVDWLRQ ULJKW� VHOHFWV WRRO

UDGLXV RIIVHW QXPEHU� DQG DFWLYDWHV PRYH WR

;� <�

7ZR %ORFNV
'�� 6HOHFWV WRRO UDGLXV RIIVHW QXPEHU

*�� ;� <�� 6HWV FRPSHQVDWLRQ ULJKW DQG DFWLYDWHV PRYH

WR ;� <�

7KUHH %ORFNV
'�� 6HOHFWV WRRO UDGLXV RIIVHW QXPEHU

*��� 6HWV FRPSHQVDWLRQ ULJKW

;� <�� $FWLYDWHV PRYH WR ;� <�

,PSRUWDQW� $Q\ HQWU\ PRYH �UHIHU WR SDJH ������ RU ������� LQWR
FXWWHU FRPSHQVDWLRQ PXVW EH D OLQHDU PRYH� ,QLWLDO
DFWLYDWLRQ RI FXWWHU FRPSHQVDWLRQ E\ SURJUDPPLQJ RI
HLWKHU WKH *�� RU *�� FRPPDQGV LQ D FLUFXODU FXWWLQJ
PRGH �*�� RU *��� LV QRW DOORZHG� +RZHYHU� LI FXWWHU
FRPSHQVDWLRQ LV DOUHDG\ DFWLYH� WKH *�� RU *��
FRPPDQGV PD\ EH SURJUDPPHG LQ D FLUFXODU EORFN WR
FKDQJH FXWWHU FRPSHQVDWLRQ GLUHFWLRQ HLWKHU OHIW �*���
RU ULJKW �*����
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([DPSOH ����
&XWWHU &RPSHQVDWLRQ 6DPSOH 3DWKV
$OO RI WKH IROORZLQJ EORFNV UHVXOW LQ WKH VDPH WRRO SDWK� $VVXPH WKH
VHOHFWHG SODQH LV WKH ;< SODQH�

1�'�;�<��

1�*��;�<��

1�;��

0���

RU

1�;�<�)����

1�*��;�<�'��

1�;��

0���

RU

1�;�<�)����

1�*���

1�;�<�'��

1�;�

0���

,PSRUWDQW� 7KH FXWWHU FRPSHQVDWLRQ IHDWXUH LV QRW DYDLODEOH IRU DQ\
PRWLRQ EORFNV WKDW DUH SURJUDPPHG LQ 0', PRGH �UHIHU
WR SDJH �������� 7KH FXWWHU FRPSHQVDWLRQ PRGH PD\ EH
DOWHUHG E\ SURJUDPPLQJ HLWKHU *��� *��� RU *��� RU WKH
WRRO UDGLXV PD\ EH FKDQJHG LQ DQ 0', SURJUDP�
+RZHYHU� QRQH RI WKH WRRO SDWKV H[HFXWHG LQ 0', LV
FRPSHQVDWHG� $Q\ FKDQJHV PDGH WR FXWWHU
FRPSHQVDWLRQ DUH DSSOLHG XQWLO WKH QH[W EORFN H[HFXWHG
LQ DXWRPDWLF PRGH�

7KH '��ZRUG FDOOV WKH IROORZLQJ GDWD IURP WKH RIIVHW WDEOHV�

� LQLWLDO FXWWHU UDGLXV GDWD
� FXWWHU UDGLXV ZHDU RIIVHW GDWD

7KH VXP RI WKHVH WZR W\SHV RI RIIVHW GDWD LV XVHG E\ WKH FRQWURO DV
WKH GDWD IRU WKH FXWWHU FRPSHQVDWLRQ IXQFWLRQ�

8QOHVV &XWWHU &RPSHQVDWLRQ LV DFWLYH� ZKHQ D SURJUDP UHFRYHU LV
SHUIRUPHG� WKH FRQWURO DXWRPDWLFDOO\ UHWXUQV WKH SURJUDP WR WKH
EHJLQQLQJ RI WKH EORFN WKDW ZDV LQWHUUXSWHG� ,Q WKH FDVH RI SRZHU
IDLOXUH� WKH FRQWURO ZLOO HYHQ UHVHOHFW WKH SURJUDP WKDW ZDV DFWLYH
SULRU WR WKH LQWHUUXSWLRQ�
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)LJXUH ����
7RRO 5DGLXV :HDU

,QLWLDO WRRO UDGLXV

7RRO UDGLXV ZHDU DPRXQW
5

5

*�� �FXWWHU FRPSHQVDWLRQ FDQFHO� LV DFWLYH ZKHQ SRZHU LV WXUQHG RQ�
(�6WRS LV UHVHW� ZKHQ WKH FRQWURO LV UHVHW� RU ZKHQ DQ 0�� RU 0��
HQG�RI�SURJUDP EORFN LV H[HFXWHG�

([DPSOH ����
&XWWHU &RPSHQVDWLRQ 6DPSOH 3DWK
$VVXPH� '��  �PP

3URJUDP %ORFN &RPPHQW

*��;�<�� (VWDEOLVK FXUUHQW SRVLWLRQ DV ;�<�

1�*��*��;���<���'��� 5DSLG WR VWDUW DQG VHW FRPSHQVDWHG ULJKW

1�*��;���)������ )HHG PRYH �

1�*��;�����<����5���� 0RYH �

1�*��;�����<����� 0RYH �

1�*��;�����<�����5��� 0RYH �

1�*��;������<������5��� 0RYH �

1�*��;���<���� 0RYH �

1�<������ 0RYH �� FUHDWHV D JHQHUDWHG EORFN

1�*��<�����5���� 0RYH �

1��*�� <���� 0RYH �� FXWWHU PRYHV DZD\ IURP SDWK DW

HQG

1��*��*��;�<�'��� 5DSLG WR VWDUW SRLQW DQG FDQFHO

FRPSHQVDWLRQ

1��0��� (QG RI 3URJUDP
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)LJXUH ����
5HVXOWV RI &XWWHU &RPSHQVDWLRQ 3URJUDP ([DPSOH

3URJUDPPHG SDWK

&XWWLQJ WRRO FHQWHU SDWK

1�

1�

1�1�

1�
1�

1�

1��

1��

1�
1�

,Q FHUWDLQ LQVWDQFHV� FXWWHU FRPSHQVDWLRQ FUHDWHV D QRQ�SURJUDPPHG
PRYH FDOOHG D JHQHUDWHG EORFN� 7KHVH EORFNV DUH LPSURYH F\FOH WLPH
DQG FRUQHU�FXWWLQJ TXDOLW\�

&XWWHU &RPSHQVDWLRQ JHQHUDWHV EORFNV IRU W\SH $ RU % PRYHV DV
IROORZV�

7\SH RI 0RYH 7\SH $ 7\SH %

(QWU\ 0RYH 1R EORFN LV JHQHUDWHG %ORFN LV JHQHUDWHG

7RRO 3DWK %ORFN LV JHQHUDWHG %ORFN LV JHQHUDWHG

([LW 0RYH 1R EORFN LV JHQHUDWHG %ORFN LV JHQHUDWHG

,PSRUWDQW� &XWWHU FRPSHQVDWLRQ JHQHUDWHG EORFNV� DV VKRZQ LQ
)LJXUH ����� DUH FUHDWHG RQO\ XQGHU WKHVH FRQGLWLRQV�

:KHQ LV DFWLYH DQG LV FXWWLQJ� ZKLFK LV�

*�� DQ LQVLGH DQJOH OHVV WKDQ �� GHJUHHV

*�� DQ RXWVLGH DQJOH JUHDWHU WKDQ ���

*�� VWUDLJKW OLQH WR DUF
�RU DUF WR VWUDLJKW OLQH�

JUHDWHU WKDQ �� GHJUHHV
EXW OHVV WKDQ ��� GHJUHHV

*�� VWUDLJKW OLQH WR DUF
�RU DUF WR VWUDLJKW OLQH�

JUHDWHU WKDQ ��� GHJUHHV
EXW OHVV WKDQ ��� GHJUHHV

&XWWHU
&RPSHQVDWLRQ�JHQHUDWHG
%ORFNV �*��� *�����
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)LJXUH ����
&XWWHU &RPSHQVDWLRQ ([DPSOHV

*��

3URJUDPPHG SDWK

q

U

U

U

U

��� � q � 360

q
*��

3URJUDPPHG SDWK

U

U

U

U

JHQHUDWHG
/LQHDU

EORFN

q

*��
U

��� � q � ���

U

3URJUDPPHG
SDWK

/LQHDU
JHQHUDWHG
EORFN

3URJUDPPHG
SDWK

�

&RPSHQVDWHG SDWK
QHFHVVDU\ WR FXW DUF

U

&RPSHQVDWHG SDWK
*��

q

�� � q � ���

,QVLGH $QJOH
� � q � 90

2XWVLGH $QJOH

6WUDLJKW /LQH�WR�$UF 6WUDLJKW /LQH�WR�$UF

JHQHUDWHG
/LQHDU

EORFN

JHQHUDWHG
/LQHDU

EORFN

%HVLGHV FKRRVLQJ EHWZHHQ W\SHV $ DQG % �VHOHFWHG LQ $03�� FXWWHU
FRPSHQVDWLRQ JHQHUDWHG EORFNV FDQ DOVR EH FRQWUROOHG E\
SURJUDPPLQJ D *�� RU *����� 7KHVH *�FRGHV GHWHUPLQH ZKHWKHU
WKH JHQHUDWHG EORFN ZLOO EH OLQHDU �*��� RU FLUFXODU �*����� DV VKRZQ
LQ )LJXUH �����

*���RU *������

:KHUH � &DXVHV�

*�� OLQHDU JHQHUDWHG EORFNV� ,I QHLWKHU *�� QRU *���� LV SURJUDPPHG�
*�� LV WKH GHIDXOW� 7KLV FRPPDQG LV PRGDO�

*���� FLUFXODU JHQHUDWHG EORFNV� :KHQ FXWWLQJ VWUDLJKW OLQH�WR�DUF RU
DUF�WR�VWUDLJKW OLQH PRYHV� WKH JHQHUDWHG EORFN ZLOO DOZD\V EH OLQHDU
DQG WKH *���� ZLOO EH LJQRUHG� 7KLV FRPPDQG LV PRGDO�
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)LJXUH ����
&XWWHU &RPSHQVDWLRQ *HQHUDWLRQ %ORFNV �*�� YV *�����

*�� �OLQHDU JHQHUDWHG EORFN�

(QG RI
�VW FXW

6WDUW RI
�QG FXW

U

U U

EORFN
JHQHUDWHG

(QG RI
�VW FXW

�QG FXW

*���� �FLUFXODU JHQHUDWHG EORFN�

U

U U

/LQHDU

EORFN
JHQHUDWHG
&LUFXODU

U

3URJUDPPHG
SDWK

*�� WRRO SDWK

7RRO UDGLXVU  

6WDUW RI

*�� RU *���� FDQ EH SURJUDPPHG LQ DQ\ EORFN� +RZHYHU� WKH\ PXVW
EH SURJUDPPHG LQ RU EHIRUH WKH EORFN WKDW FDXVHV D FXWWHU
FRPSHQVDWLRQ JHQHUDWHG EORFN�

,PSRUWDQW� )RU OLQHDU JHQHUDWHG EORFNV� WKH V\VWHP LQVWDOOHU FDQ
GHILQH D PLQLPXP EORFN OHQJWK LQ $03� ,I WKH
JHQHUDWHG PRYH OHQJWK LV OHVV WKDQ WKH V\VWHP�GHILQHG
PLQLPXP EORFN OHQJWK� QR JHQHUDWHG EORFN LV FUHDWHG�
7KH WRRO SDWK SURFHHGV WR WKH LQWHUVHFWLRQ RI WKH WZR
FRPSHQVDWHG SDWKV� ,I WKH JHQHUDWHG PRYH OHQJWK LV
HTXDO WR RU JUHDWHU WKDQ WKH V\VWHP�GHILQHG PLQLPXP
EORFN OHQJWK� D JHQHUDWHG EORFN LV FUHDWHG�

7KURXJKRXW WKLV FKDSWHU� ZH VKRZ GUDZLQJV ZKHUH D JHQHUDWHG EORFN
LV FUHDWHG� %RWK *�� DQG *���� DUH VKRZQ LQ WKHVH GUDZLQJV ZKHUH
DSSOLFDEOH�

7KH HDVLHVW ZD\ WR GHPRQVWUDWH WKH DFWXDO WRRO SDWKV WDNHQ E\ WKH
FXWWLQJ WRRO ZKHQ XVLQJ FXWWHU FRPSHQVDWLRQ W\SH $ LV E\ SLFWRULDO
UHSUHVHQWDWLRQ� 7KH IROORZLQJ VXEVHFWLRQV JLYH D EULHI GHVFULSWLRQ RI
WKH FXWWHU SDWK� DORQJ ZLWK D ILJXUH WR FODULI\ WKH GHVFULSWLRQ�

&XWWHU &RPSHQVDWLRQ 7\SH $ (QWU\ 0RYHV

$Q HQWU\ PRYH LV GHILQHG DV WKH SDWK WKDW WKH FXWWLQJ WRRO WDNHV ZKHQ
WKH FXWWHU FRPSHQVDWLRQ IXQFWLRQ ILUVW EHFRPHV DFWLYDWHG LQ D
SURJUDP� )LJXUH ���� JLYHV DQ H[DPSOH RI D W\SLFDO HQWU\ PRYH�

,PSRUWDQW� $Q\ HQWU\ PRYH LQWR FXWWHU FRPSHQVDWLRQ PXVW EH D
OLQHDU PRYH� ,QLWLDO DFWLYDWLRQ RI FXWWHU FRPSHQVDWLRQ
E\ GHVLJQDWLRQ RI HLWKHU WKH *�� RU *�� FRPPDQGV LQ D
FLUFXODU FXWWLQJ PRGH �*�� RU *��� LV QRW DOORZHG� 7KH
*�� RU *�� FRPPDQGV PD\ EH GHVLJQDWHG LQ D FLUFXODU
EORFN WR FKDQJH FXWWHU FRPSHQVDWLRQ GLUHFWLRQ� DV ORQJ
DV FXWWHU FRPSHQVDWLRQ LV DOUHDG\ DFWLYH�

&XWWHU &RPSHQVDWLRQ
�7\SH $�



������ &XWWHU 'LDPHWHU &RPSHQVDWLRQ �*��� *��� *���

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
&XWWHU &RPSHQVDWLRQ (QWU\ 0RYH

3URJUDPPHG WRRO SDWK

&XWWLQJ WRRO FHQWHU SDWK

*�� FXWWHU FRPSHQVDWLRQ ULJKW

&XWWLQJ WRRO

&RPSHQVDWLRQ HQWU\ PRYH
:RUNSLHFH

7KH HQWU\ PRYH RI WKH FXWWLQJ WRRO IRU W\SH $ FXWWHU FRPSHQVDWLRQ
WDNHV WKH VKRUWHVW SRVVLEOH SDWK WR LWV RIIVHW SRVLWLRQ� 7KLV SRVLWLRQ LV
DW ULJKW DQJOHV WR DQG RQ WKH OHIW RU ULJKW VLGH RI WKH QH[W SURJUDPPHG
PRYH LQ WKH FXUUHQWO\ GHILQHG SODQH�

)LJXUHV ���� WKURXJK ����� VKRZ H[DPSOHV RI W\SLFDO HQWU\ PRYHV
XVLQJ W\SH $ FXWWHU FRPSHQVDWLRQ�
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)LJXUH ����
7RRO 3DWK IRU (QWU\ 0RYH 6WUDLJKW /LQH�WR�6WUDLJKW /LQH

� � q � �� �� � q � ���

��� � q � ������ � q � ���

*��

3URJUDPPHG
SDWK

*��

*��

3URJUDPPHG
SDWK

*��

*��

3URJUDPPHG
SDWK

*��

*��

3URJUDPPHG
SDWK

*��

6WDUW�SRLQW

6WDUW�SRLQW

6WDUW�SRLQW

6WDUW�SRLQW

q

q
q

q

U

U U

UU

U

U

U

U

,I WKH QH[W SURJUDPPHG PRYH LV FLUFXODU �DQ DUF�� WKH WRRO LV
SRVLWLRQHG DW ULJKW DQJOHV WR D WDQJHQW OLQH GUDZQ IURP WKH VWDUW�SRLQW
RI WKDW FLUFXODU PRYH�
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7KHUH LV QR OLPLW WR WKH QXPEHU RI EORFNV WKDW PD\ IROORZ WKH
SURJUDPPLQJ RI *�� RU *�� EHIRUH DQ HQWU\ PRYH WDNHV SODFH� 7KH
HQWU\ PRYH LV DOZD\V WKH VDPH UHJDUGOHVV RI WKH QXPEHU RI EORFNV
WKDW GR QRW SURJUDP PRWLRQ LQ WKH FXUUHQW SODQH IRU FRPSHQVDWLRQ�
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([DPSOH ����
6DPSOH (QWU\ 0RYH $IWHU 1RQPRWLRQ %ORFNV
$VVXPH FXUUHQW FRPSHQVDWLRQ SODQH LV WKH ;< SODQH�

1�;�<�)����

1�*��'�� 7KLV EORFN FRPPDQGV FRPSHQVDWLRQ OHIW�

1�=�� 7KLV LV QRW WKH HQWU\ EORFN VLQFH QR D[LV PRWLRQ WDNHV SODFH LQ
WKH FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

µ µ

µ µ

µ µ

1���;�<�� 7KLV LV WKH HQWU\ PRYH IRU WKH SUHYLRXVO\ SURJUDPPHG *���

1����0���

7KH V\VWHP LQVWDOOHU VHOHFWV LQ $03 WKH PD[LPXP QXPEHU RI
QRQPRWLRQ EORFNV WR EH DOORZHG GXULQJ FXWWHU FRPSHQVDWLRQ EHIRUH
WKH HQWU\ PRYH PXVW EH UHLQLWLDOL]HG�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

)RU H[DPSOH� DVVXPH WKDW WKH V\VWHP LQVWDOOHU KDV GHVLJQDWHG WKDW
RQO\ � QRQPRWLRQ EORFNV PD\ EH SHUIRUPHG� ,I PRUH WKDQ WZR
EORFNV IROORZLQJ WKH HQWU\ PRYH GR QRW FRQWDLQ D[LV PRWLRQ LQ WKH
FXUUHQW SODQH� WKHQ WKH HQWU\ PRYH LV UH�SHUIRUPHG DW WKH QH[W EORFN
FRQWDLQLQJ D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

([DPSOH ����
7RR 0DQ\ 1RQPRWLRQ %ORFNV $IWHU (QWU\ %ORFN
$VVXPH FXUUHQW SODQH WR EH WKH ;< SODQH DQG WKH V\VWHP LQVWDOOHU KDV
GHVLJQDWHG WKDW RQO\ � QRQPRWLRQ EORFNV PD\ EH SHUIRUPHG EHIRUH
FXWWHU FRPSHQVDWLRQ LV UHLQLWLDOL]HG�

1�;�<�)����

1�*��'�;�<�� (QWU\ PRYH FXWWHU FRPSHQVDWLRQ OHIW�

1�=�� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1�;�<��� 1HZ HQWU\ PRYH FXWWHU FRPSHQVDWLRQ OHIW�

1�0���
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)LJXUH �����
(QWU\ 0RYH )ROORZHG E\ 7RR 0DQ\ 1RQPRWLRQ %ORFNV

*��

7RR PDQ\ QRQPRWLRQ
EORFNV KHUH

&XWWHU FRPSHQVDWLRQ
UHLQLWLDOL]HG KHUH

3URJUDPPHG
SDWK

U

U

U
U

U

&XWWHU &RPSHQVDWLRQ 7\SH $ ([LW 0RYHV

7KH FXWWHU FRPSHQVDWLRQ IHDWXUH LV FDQFHOOHG E\ SURJUDPPLQJ *���
7KH SDWK WKDW LV WDNHQ ZKHQ WKH WRRO OHDYHV FXWWHU FRPSHQVDWLRQ LV
UHIHUHHG WR DV WKH H[LW PRYH� 7KH SDWK WKDW WKH WRRO IROORZV GXULQJ
DQ H[LW PRYH LV GHSHQGDQW RQ�

� 7KH GLUHFWLRQ RI FRPSHQVDWLRQ �*�� RU *���
� 7KH DQJOH EHWZHHQ WKH ODVW PRWLRQ PDGH LQ FXWWHU FRPSHQVDWLRQ

�LQ WKH FXUUHQW FRPSHQVDWLRQ SODQH� DQG WKH PRWLRQ RI WKH RI WKH
H[LW PRYH

'HVLJQDWLQJ D WRRO RIIVHW QXPEHU '�� LQ D SURJUDP GRHV QRW FDQFHO
FXWWHU FRPSHQVDWLRQ DQG GRHV QRW JHQHUDWH DQ H[LW PRYH� &XWWHU
FRPSHQVDWLRQ VLPSO\ FRQWLQXHV RQ DV LI D WRRO UDGLXV KDG EHHQ
FKDQJHG WR D UDGLXV RI ]HUR �UHIHU WR SDJH ������ RQ FKDQJLQJ FXWWHU
UDGLXV�� 7KH H[LW PRYH� LI '�� LV WKH DFWLYH WRRO UDGLXV� LV WKHQ HTXDO
WR WKH SURJUDPPHG WRRO SDWK�

,PSRUWDQW� $Q H[LW PRYH FDQQRW EH D FLUFXODU PRYH �*�� RU *����
$Q\ H[LW PRYH PXVW EH SURJUDPPHG RQ D OLQHDU SDWK�
$Q\ DWWHPSW WR JHQHUDWH DQ H[LW PRYH XVLQJ D FLUFXODU
SDWK JHQHUDWHV D EORFN�IRUPDW HUURU�

([DPSOH ���� JLYHV VRPH VDPSOH H[LW PRYH SURJUDP EORFNV�
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([DPSOH ����
7\SH $ 6DPSOH ([LW 0RYHV
$VVXPH WKH FXUUHQW SODQH WR EH WKH ;< SODQH DQG FXWWHU
FRPSHQVDWLRQ LV DOUHDG\ DFWLYH EHIRUH WKH H[HFXWLRQ RI EORFN 1��� LQ
WKH IROORZLQJ SURJUDP VHJPHQWV�

1���;�<��

1���;�<�*��� ([LW PRYH�

1���;�<��

1���*��� ([LW PRYH�

1���;�<��

1���;�<��

1���*���

1���=�� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

µ µ

µ µ

1���;�<�� ([LW PRYH�

1���;�<��

1���=�� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

µ µ

µ µ

1���*��;�<�� ([LW PRYH�

$OO RI WKH SURJUDP EORFNV LQ ([DPSOH ���� SURGXFH WKH VDPH H[LW
PRYH SURYLGHG WKDW WKH QXPEHU RI QRQPRWLRQ EORFNV LQ WKH
FRPSHQVDWLRQ PRGH KDV QRW H[FHHGHG D YDOXH VHOHFWHG E\ WKH V\VWHP
LQVWDOOHU LQ $03�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

7KH H[LW RI WKH FXWWLQJ WRRO IRU W\SH $ FXWWHU FRPSHQVDWLRQ WDNHV WKH
VKRUWHVW SRVVLEOH SDWK WR WKH HQG�SRLQW RI WKH H[LW PRYH� 7KLV SDWK
VWDUWV DW ULJKW DQJOHV WR WKH OHIW RU ULJKW RI WKH HQG�SRLQW �GHSHQGLQJ
RQ *�� RU *��� RI WKH ODVW PRYH LQ WKH FXUUHQWO\ GHILQHG SODQH �LW LV
SRVVLEOH WR UHGHILQH WKLV VWDUW�SRLQW XVLQJ DQ ,� -� DQG�RU . ZRUG DV
GHVFULEHG ODWHU LQ WKLV VHFWLRQ�� 7KH HQG�SRLQW RI WKH H[LW PRYH LV QR
ORQJHU RIIVHW WR WKH OHIW RU ULJKW�
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)LJXUHV ����� WKURXJK ����� VKRZ H[DPSOHV RI W\SLFDO H[LW PRYHV
XVLQJ W\SH $ FXWWHU FRPSHQVDWLRQ� $OO H[DPSOHV DVVXPH WKDW WKH
QXPEHU RI QRQPRWLRQ EORFNV EHIRUH WKH GHVLJQDWLRQ RI WKH *��
FRPPDQG KDYH QRW H[FHHGHG WKH QXPEHU DOORZHG DV GHWHUPLQHG E\
WKH V\VWHP LQVWDOOHU LQ $03�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

)LJXUH �����
7RRO 3DWK IRU ([LW 0RYH 6WUDLJKW /LQH�WR�6WUDLJKW /LQH
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,I WKH ODVW SURJUDPPHG PRYH SULRU WR WKH H[LW PRYH �ZKLFK PXVW EH
OLQHDU� LV FLUFXODU �DQ DUF�� WKH WRRO LV SRVLWLRQHG DW ULJKW DQJOHV WR D
WDQJHQW OLQH GUDZQ IURP WKH HQG�SRLQW RI WKDW FLUFXODU PRYH�
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)LJXUH �����
7RRO 3DWK IRU ([LW 0RYH $UF�WR�6WUDLJKW /LQH

3URJUDPPHG SDWK
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7KH DERYH H[DPSOHV LQ )LJXUHV ����� DQG ����� DVVXPH WKDW WKH
QXPEHU RI EORFNV WKDW GR QRW FRQWDLQ D[LV PRWLRQ LQ WKH FXUUHQW
SODQH� IROORZLQJ WKH SURJUDPPLQJ RI *�� EHIRUH DQ H[LW PRYH WDNHV
SODFH� GRHV QRW H[FHHG DQ DPRXQW VHOHFWHG LQ $03 E\ WKH V\VWHP
LQVWDOOHU� ,I WKH QXPEHU RI QRQPRWLRQ EORFNV IROORZLQJ *�� H[FHHGV
WKH OLPLW� WKH FRQWURO JHQHUDWHV LWV RZQ H[LW PRYH� 7KLV PD\ RIWHQ
FDXVH RYHU�FXWWLQJ RI WKH SDUW�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�
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,W LV SRVVLEOH WR PRGLI\ WKH SDWK WKDW WKH WRRO WDNHV IRU DQ H[LW PRYH
E\ LQFOXGLQJ DQ ,� -� DQG�RU . ZRUG LQ WKH H[LW PRYH� 2QO\ WKH ,� -�
RU . ZRUGV WKDW UHSUHVHQW YDOXHV LQ WKH FXUUHQW SODQH DUH
SURJUDPPHG LQ WKH EORFN FRQWDLQLQJ WKH H[LW PRYH� ,� -� DQG .
FRUUHVSRQG WR WKH ;� <� DQG = D[HV UHVSHFWLYHO\�

7KH ,� -� DQG . ZRUGV LQ WKH H[LW PRYH EORFN GHILQH D YHFWRU WKDW LV
XVHG E\ WKH FRQWURO WR UHGHILQH WKH HQG�SRLQW RI WKH SUHYLRXV
FRPSHQVDWHG PRYH� ,� -� DQG . ZRUGV DUH DOZD\V SURJUDPPHG DV
LQFUHPHQWDO YDOXHV UHJDUGOHVV RI WKH FXUUHQW PRGH �*�� RU *����

7KH YHFWRU GHILQHG E\ WKH ,� -� DQG�RU . ZRUGV LV DORQJ D OLQH GUDZQ
IURP WKH HQG�SRLQW RI WKH SURJUDPPHG SDWK WR D SRLQW UHIHUHQFHG
IURP WKH HQG�SRLQW RI WKH SURJUDPPHG SDWK D GLVWDQFH DORQJ WKH D[HV
LQ WKH FXUUHQW SODQH DQ DPRXQW DV GHVLJQDWHG ZLWK WKH ,� -� DQG�RU .
ZRUGV� $ QHZ YHFWRU LV WKHQ GHILQHG SDUDOOHO WR WKH YHFWRU GHILQHG E\
WKH ,� -� DQG�RU . ZRUG DQG RIIVHW IURP WKLV YHFWRU LQ WKH GLUHFWLRQ
DQG DPRXQW RI WKH FXUUHQWO\ DFWLYH RIIVHW �*�� RU *���� 7KH
LQWHUVHFWLRQ RI WKLV QHZ YHFWRU ZLWK WKH FXUUHQW FRPSHQVDWHG WRRO
SDWK GHILQHV D SRLQW ZKLFK LV WKH QHZ HQG�SRLQW RI WKH ODVW
SURJUDPPHG FRPSHQVDWLRQ PRYH�

)LJXUH �����
([LW 0RYH 'HILQHG %\ $Q ,� -� . 9HFWRU

&RPSHQVDWHG SDWK XVLQJ ,� - YHFWRU

&RPSHQVDWHG SDWK LI QR ,� - LQ *�� EORFN

,QWHUFHSW OLQH

,� -

3URJUDPPHG SDWK

&RPSHQVDWHG SDWK
U

U

([FHSWLRQ LV WDNHQ WR WKH DERYH ILJXUH ZKHQ WKH FKDQJH LQ OHQJWK RI
WKH FRPSHQVDWHG SDWK LV PRUH WKDQ RQH UDGLXV RI WKH WRRO� ,Q WKLV
VSHFLDO FDVH� WKLV RIIVHW LV OLPLWHG WR RQH UDGLXV RI WKH WRRO� 7KH
GLUHFWLRQ RI WKH RIIVHW LV WRZDUGV WKH SRLQW RI LQWHUVHFWLRQ RI WKH ,� -�
. YHFWRU ZLWK WKH FXUUHQW FRPSHQVDWHG WRRO SDWK�
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)LJXUH �����
([LW 0RYH 'HILQHG %\ $Q ,� -� . 9HFWRU %XW /LPLWHG 7R
5DGLXV

&RPSHQVDWHG SDWK XVLQJ ,� - YHFWRU

&RPSHQVDWHG SDWK LI QR ,� - LQ *�� EORFN

,QWHUFHSW OLQH,� -

3URJUDPPHG SDWK

&RPSHQVDWHG SDWK

1��

1��

U
U

U

,I WKH YHFWRU GHILQHG E\ ,� -� DQG�RU . LV SDUDOOHO WR WKH SURJUDPPHG
WRRO SDWK� WKH UHVXOWLQJ H[LW PRYH DUH RIIVHW LQ WKH RSSRVLWH GLUHFWLRQ
RI WKH ,� -� . YHFWRU E\ RQH UDGLXV RI WKH WRRO�

)LJXUH �����
([LW 0RYH :KHQ ,� -� . 9HFWRU 3DUDOOHO WR 3URJUDPPHG 7RRO
3DWK

&RPSHQVDWHG SDWK XVLQJ ,� - YHFWRU

&RPSHQVDWHG SDWK LI QR ,� - LQ *�� EORFN

,QWHUFHSW OLQH
,� -

3URJUDPPHG SDWK

&RPSHQVDWHG SDWK

U
U

U

,PSRUWDQW� ,I RQH ,� -� DQG�RU . YDOXH LV SURJUDPPHG ZLWKRXW WKH
VHFRQG RQH� WKH YDOXH RI WKH VHFRQG ,� -� DQG�RU . ZRUG
GHIDXOWV WR ��

7KH HDVLHVW ZD\ WR GHPRQVWUDWH WKH DFWXDO WRRO SDWKV WDNHQ E\ WKH
FXWWLQJ WRRO ZKHQ XVLQJ FXWWHU FRPSHQVDWLRQ W\SH % LV E\ SLFWRULDO
UHSUHVHQWDWLRQ� 7KH IROORZLQJ VXEVHFWLRQV JLYH D EULHI GHVFULSWLRQ RI
WKH FXWWHU SDWK DORQJ ZLWK D ILJXUH WR FODULI\ WKH GHVFULSWLRQ�

&XWWHU &RPSHQVDWLRQ
�7\SH %�
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&XWWHU &RPSHQVDWLRQ 7\SH % (QWU\ 0RYHV

$Q HQWU\ PRYH LV GHILQHG DV WKH SDWK WKDW WKH FXWWLQJ WRRO WDNHV ZKHQ
WKH FXWWHU FRPSHQVDWLRQ IXQFWLRQ ILUVW EHFRPHV DFWLYDWHG LQ D
SURJUDP� 7KH IROORZLQJ ILJXUH JLYHV DQ H[DPSOH RI D W\SLFDO HQWU\
PRYH�

)LJXUH �����
&XWWHU &RPSHQVDWLRQ (QWU\ 0RYH

3URJUDPPHG WRRO SDWK

&XWWLQJ WRRO FHQWHU SDWK

*�� FXWWHU FRPSHQVDWLRQ ULJKW

&XWWLQJ WRRO

&RPSHQVDWLRQ HQWU\ PRYH
:RUNSLHFH

,PSRUWDQW� $Q\ HQWU\ PRYH LQWR FXWWHU FRPSHQVDWLRQ PXVW EH D
OLQHDU PRYH� ,QLWLDO DFWLYDWLRQ RI FXWWHU FRPSHQVDWLRQ
E\ GHVLJQDWLRQ RI HLWKHU WKH *�� RU *�� FRPPDQGV LQ D
FLUFXODU FXWWLQJ PRGH �*�� RU *��� LV QRW DOORZHG� 7KH
*�� RU *�� FRPPDQGV PD\ EH GHVLJQDWHG LQ D FLUFXODU
EORFN WR FKDQJH FXWWHU FRPSHQVDWLRQ GLUHFWLRQ� DV ORQJ
DV FXWWHU FRPSHQVDWLRQ LV DOUHDG\ DFWLYH�

7KH HQWU\ PRYH RI WKH FXWWLQJ WRRO IRU W\SH % FXWWHU FRPSHQVDWLRQ
FDQ JHQHUDWH H[WUD PRWLRQ EORFNV WR DWWHPSW WR SUHYHQW JRXJLQJ RI
WKH SDUW DV PD\ VRPHWLPHV RFFXU XVLQJ FRPSHQVDWLRQ W\SH $� 7\SH
% FXWWHU FRPSHQVDWLRQ NHHSV WKH FXWWLQJ WRRO DW OHDVW RQH UDGLXV DZD\
IURP WKH VWDUW�SRLQW RI WKH QH[W EORFN DW DOO WLPHV GXULQJ DQ HQWU\
PRYH� 7KH ILQDO HQG�SRLQW RI WKH HQWU\ PRYH LV D SRVLWLRQ DW ULJKW
DQJOHV WR DQG RQ WKH OHIW RU ULJKW VLGH RI WKH QH[W SURJUDPPHG PRYH
LQ WKH FXUUHQWO\ GHILQHG SODQH�

)LJXUHV ����� DQG ����� VKRZ H[DPSOHV RI W\SLFDO HQWU\ PRYHV XVLQJ
W\SH % FXWWHU FRPSHQVDWLRQ�
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,I WKH QH[W SURJUDPPHG PRYH LV FLUFXODU �DQ DUF�� WKH WRRO LV
SRVLWLRQHG DW ULJKW DQJOHV WR D WDQJHQW OLQH GUDZQ IURP WKH VWDUW�SRLQW
RI WKDW FLUFXODU PRYH�
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)LJXUH �����
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7KHUH LV QR OLPLW WR WKH QXPEHU RI EORFNV WKDW PD\ IROORZ WKH
SURJUDPPLQJ RI *�� RU *�� EHIRUH DQ HQWU\ PRYH WDNHV SODFH� 7KH
HQWU\ PRYH DUH DOZD\V WKH VDPH UHJDUGOHVV RI WKH QXPEHU RI EORFNV
WKDW GR QRW SURJUDP PRWLRQ LQ WKH FXUUHQW SODQH IRU FRPSHQVDWLRQ�
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([DPSOH ����
6DPSOH (QWU\ 0RYH $IWHU 1RQPRWLRQ %ORFNV
$VVXPH FXUUHQW FRPSHQVDWLRQ SODQH LV WKH ;< SODQH�

1��;�<�)����

1�*��'�� 7KLV EORFN FRPPDQGV FRPSHQVDWLRQ OHIW�

1�=�� 7KLV LV QRW WKH HQWU\ EORFN VLQFH QR D[LV
PRWLRQ WDNHV SODFH LQ WKH FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

µ µ

µ µ

µ µ

1���;�<�� 7KLV LV WKH HQWU\ PRYH IRU WKH SUHYLRXVO\
SURJUDPPHG *���

0���

7KH V\VWHP LQVWDOOHU VHOHFWV LQ $03 WKH PD[LPXP QXPEHU RI
QRQPRWLRQ EORFNV WKDW DUH WR EH DOORZHG GXULQJ FXWWHU FRPSHQVDWLRQ
EHIRUH WKH HQWU\ PRYH PXVW EH UHLQLWLDOL]HG�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

)RU H[DPSOH� DVVXPH WKDW WKH V\VWHP LQVWDOOHU KDV GHVLJQDWHG WKDW
RQO\ WZR QRQPRWLRQ EORFNV PD\ EH SHUIRUPHG� ,I PRUH WKDQ WZR
EORFNV IROORZLQJ WKH HQWU\ PRYH GR QRW FRQWDLQ D[LV PRWLRQ LQ WKH
FXUUHQW SODQH� WKHQ WKH HQWU\ PRYHV DUH SHUIRUPHG DJDLQ DW WKH QH[W
EORFN FRQWDLQLQJ D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

([DPSOH ����
7RR 0DQ\ 1RQPRWLRQ %ORFNV $IWHU (QWU\ %ORFN
$VVXPH FXUUHQW SODQH WR EH WKH ;< SODQH DQG WKH V\VWHP LQVWDOOHU KDV
GHVLJQDWHG WKDW RQO\ WZR QRQPRWLRQ EORFNV PD\ EH SHUIRUPHG EHIRUH
FXWWHU FRPSHQVDWLRQ LV UHLQLWLDOL]HG�

1�;�<�)����

1�*��'�;�<�� (QWU\ PRYH FXWWHU FRPSHQVDWLRQ OHIW�

1�=�� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1����� 1R D[LV PRWLRQ LQ FXUUHQW SODQH�

1�;�<��� 1HZ HQWU\ PRYH FXWWHU FRPSHQVDWLRQ OHIW�

0���
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)LJXUH �����
(QWU\ 0RYH )ROORZHG %\ 7RR 0DQ\ 1RQPRWLRQ %ORFNV

3URJUDPPHG
SDWK

*��

U
U 7RR PDQ\ QRQPRWLRQ

EORFNV KHUH
&XWWHU FRPSHQVDWLRQ
UHLQLWLDOL]HG KHUH

U
U

U

&XWWHU &RPSHQVDWLRQ 7\SH % ([LW 0RYHV

7KH FXWWHU FRPSHQVDWLRQ IHDWXUH LV FDQFHOOHG E\ SURJUDPPLQJ *���
7KH SDWK WKDW LV WDNHQ ZKHQ WKH WRRO OHDYHV FXWWHU FRPSHQVDWLRQ LV
UHIHUUHG WR DV WKH H[LW PRYH� 7KH SDWK WKDW WKH WRRO IROORZV GXULQJ DQ
H[LW PRYH LV GHSHQGDQW RQ�

� 7KH GLUHFWLRQ RI FRPSHQVDWLRQ �*�� RU *����
� 7KH DQJOH EHWZHHQ WKH ODVW PRWLRQ PDGH LQ FXWWHU FRPSHQVDWLRQ

�LQ WKH FXUUHQW FRPSHQVDWLRQ SODQH� DQG WKH PRWLRQ RI WKH RI WKH
H[LW PRYH�

'HVLJQDWLQJ D WRRO RIIVHW QXPEHU '�� LQ D SURJUDP GRHV QRW FDQFHO
FXWWHU FRPSHQVDWLRQ DQG GRHV QRW JHQHUDWH DQ H[LW PRYH� &XWWHU
FRPSHQVDWLRQ VLPSO\ FRQWLQXHV RQ DV LI D WRRO UDGLXV KDG EHHQ
FKDQJHG WR D UDGLXV RI ]HUR �UHIHU WR SDJH ������ RQ FKDQJLQJ FXWWHU
UDGLXV�� 7KH H[LW PRYH� LI '�� LV WKH DFWLYH WRRO UDGLXV� LV WKHQ HTXDO
WR WKH SURJUDPPHG WRRO SDWK�

,PSRUWDQW� $Q H[LW PRYH FDQQRW EH D FLUFXODU PRYH �*�� RU *����
$Q\ H[LW PRYH PXVW EH SURJUDPPHG RQ D OLQHDU SDWK�
$Q\ DWWHPSW WR JHQHUDWH DQ H[LW PRYH XVLQJ D FLUFXODU
SDWK JHQHUDWHV D EORFN IRUPDW HUURU�

([DPSOH ���� JLYHV VRPH VDPSOH H[LW PRYH SURJUDP EORFNV�
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([DPSOH ����
([DPSOHV RI ([LW 0RYH %ORFNV
$VVXPH WKH FXUUHQW SODQH WR EH WKH ;< SODQH�

1���;�<��

1���;�<�*��� ([LW PRYH�

1���;�<��

1���*���

1���;�<�� ([LW PRYH�

1���;�<��

1���*���

1���=�� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

µ µ

µ µ

1���;�<�� ([LW PRYH�

1���;�<��

1���=�� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

1������� 1R D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

µ µ

µ µ

1���*��;�<�� ([LW PRYH�

$OO RI WKH SURJUDP EORFNV LQ ([DPSOH ���� SURGXFH WKH VDPH H[LW
PRYH SURYLGHG WKDW WKH QXPEHU RI QRQPRWLRQ EORFNV LQ WKH
FRPSHQVDWLRQ PRGH KDV QRW H[FHHGHG D YDOXH VHOHFWHG E\ WKH V\VWHP
LQVWDOOHU LQ $03�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

7KH H[LW RI WKH FXWWLQJ WRRO IRU W\SH % FXWWHU FRPSHQVDWLRQ WDNHV WKH
VKRUWHVW SRVVLEOH SDWK WR WKH HQG�SRLQW RI WKH H[LW PRYH RQO\ IRU
LQVLGH FRUQHUV� )RU RXWVLGH WRRO FRUQHUV� WKH FXWWLQJ WRRO DOZD\V
UHPDLQV DW OHDVW WKH UDGLXV RI WKH FXWWLQJ WRRO DZD\ IURP WKH
HQG�SRLQW RI WKH ODVW PRYH LQ FRPSHQVDWLRQ� ,W LV SRVVLEOH WR UHGHILQH
WKH VWDUW�SRLQW XVLQJ DQ ,� -� DQG�RU . ZRUG DV GHVFULEHG ODWHU LQ WKLV
VHFWLRQ� 7KH HQG�SRLQW RI WKH H[LW PRYH LV QR ORQJHU RIIVHW WR WKH OHIW
RU ULJKW�
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)LJXUHV ����� DQG ����� VKRZ H[DPSOHV RI W\SLFDO H[LW PRYHV XVLQJ
W\SH % FXWWHU FRPSHQVDWLRQ� $OO H[DPSOHV DVVXPH WKDW WKH QXPEHU
RI QRQPRWLRQ EORFNV EHIRUH WKH GHVLJQDWLRQ RI WKH *�� FRPPDQG KDV
QRW H[FHHGHG WKH QXPEHU DOORZHG DV GHWHUPLQHG E\ WKH V\VWHP
LQVWDOOHU LQ $03�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

)LJXUH �����
7RRO 3DWK )RU ([LW 0RYH 6WUDLJKW /LQH�WR�6WUDLJKW /LQH
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,I WKH ODVW SURJUDPPHG PRYH LV FLUFXODU �DQ DUF�� WKH WRRO LV
SRVLWLRQHG DW ULJKW DQJOHV WR D WDQJHQW OLQH GUDZQ IURP WKH HQG�SRLQW
RI WKDW FLUFXODU PRYH�

)LJXUH �����
7RRO 3DWK )RU ([LW 0RYH $UF�WR�6WUDLJKW /LQH
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U

U
U
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3URJUDPPHG SDWK

*��
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U

U
U

*���� �&LUFXODU *HQHUDWHG %ORFN�*�� �/LQHDU *HQHUDWHG %ORFN�

)LJXUHV ����� DQG ����� DVVXPH WKDW WKH QXPEHU RI EORFNV QRW
FRQWDLQLQJ D[HV PRWLRQ LQ WKH FXUUHQW SODQH� IROORZLQJ *�� EHIRUH
WKH H[LW PRYH WDNHV SODFH� GRHV QRW H[FHHG DQ DPRXQW VHOHFWHG LQ
$03 E\ WKH V\VWHP LQVWDOOHU� ,I WKH QXPEHU RI QRQPRWLRQ EORFNV
IROORZLQJ *�� H[FHHGV WKH OLPLW� WKH FRQWURO JHQHUDWHV LWV RZQ H[LW
PRYH� 7KLV PD\ RIWHQ FDXVH RYHU�FXWWLQJ RI WKH SDUW�
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,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�

,W LV SRVVLEOH WR PRGLI\ WKH SDWK WKDW WKH WRRO WDNHV IRU DQ H[LW PRYH
E\ LQFOXGLQJ DQ ,� -� DQG�RU . ZRUG LQ WKH H[LW PRYH� 2QO\ WKH ,� -�
RU . ZRUGV WKDW UHSUHVHQW YDOXHV LQ WKH FXUUHQW SODQH DUH
SURJUDPPHG LQ WKH EORFN FRQWDLQLQJ WKH H[LW PRYH� ,� -� DQG .
FRUUHVSRQG WR WKH ;� <� DQG = D[HV UHVSHFWLYHO\�

7KH ,� -� DQG . ZRUGV LQ WKH H[LW PRYH EORFN GHILQH D YHFWRU WKDW LV
XVHG E\ WKH FRQWURO WR UHGHILQH WKH HQG�SRLQW RI WKH SUHYLRXVO\
FRPSHQVDWHG PRYH� ,� -� DQG . ZRUGV DUH DOZD\V SURJUDPPHG DV
LQFUHPHQWDO YDOXHV UHJDUGOHVV RI WKH FXUUHQW PRGH �*�� RU *����

7KH YHFWRU GHILQHG E\ WKH ,� -� DQG�RU . ZRUGV LV DORQJ D OLQH GUDZQ
IURP WKH HQG�SRLQW RI WKH SURJUDPPHG SDWK D GLVWDQFH DV GHVLJQDWHG
ZLWK WKH ,� -� DQG�RU . ZRUGV� 7KH ,� -� DQG�RU . ZRUGV PXVW EH LQ
WKH FXUUHQWO\ GHILQHG SODQH�

$ QHZ YHFWRU LV WKHQ GHILQHG SDUDOOHO WR WKH YHFWRU GHILQHG E\ WKH ,� -�
DQG�RU . ZRUG DQG RIIVHW IURP WKLV YHFWRU LQ WKH GLUHFWLRQ DQG
DPRXQW RI WKH FXUUHQWO\ DFWLYH RIIVHW �*�� RU *���� 7KH LQWHUVHFWLRQ
RI WKLV QHZ YHFWRU ZLWK WKH FXUUHQW FRPSHQVDWHG WRRO SDWK GHILQH D
SRLQW ZKLFK LV WKH QHZ HQG�SRLQW RI WKH ODVW SURJUDPPHG
FRPSHQVDWLRQ PRYH�

)LJXUH �����
([LW 0RYH 'HILQHG E\ DQ ,� -� . 9HFWRU

&RPSHQVDWHG SDWK XVLQJ ,� - YHFWRU

&RPSHQVDWHG SDWK LI QR ,� - LQ *�� EORFN
,QWHUFHSW OLQH

,� -
&RPSHQVDWHG SDWK

3URJUDPPHG SDWK
U

U

([FHSWLRQ LV WDNHQ WR WKH DERYH ILJXUH ZKHQ WKH FKDQJH LQ OHQJWK RI
WKH FRPSHQVDWHG SDWK LV PRUH WKDQ RQH UDGLXV RI WKH WRRO� ,Q WKLV
VSHFLDO FDVH� WKLV RIIVHW LV OLPLWHG WR RQH UDGLXV RI WKH WRRO� 7KH
GLUHFWLRQ RI WKH RIIVHW LV WRZDUGV WKH SRLQW RI LQWHUVHFWLRQ RI WKH ,� -�
RU . YHFWRU DQG WKH FXUUHQW FRPSHQVDWHG WRRO SDWK�
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)LJXUH �����
([LW 0RYH 'HILQHG %\ $Q ,� -� . 9HFWRU %XW /LPLWHG WR 7RRO
5DGLXV

,QWHUFHSW OLQH

&RPSHQVDWHG SDWK XVLQJ ,� - YHFWRU

&RPSHQVDWHG SDWK LI QR ,� - LQ *�� EORFN1��

1��

&RPSHQVDWHG SDWK

3URJUDPPHG SDWK

,� -

U
U

U

,I WKH YHFWRU GHILQHG E\ ,� -� DQG�RU . LV SDUDOOHO WR WKH SURJUDPPHG
WRRO SDWK� WKH UHVXOWLQJ H[LW PRYH DUH RIIVHW LQ WKH RSSRVLWH GLUHFWLRQ
RI WKH ,� -� . YHFWRU E\ RQH UDGLXV RI WKH WRRO�

)LJXUH �����
([LW 0RYH :KHQ ,� -� . 9HFWRU LV 3DUDOOHO WR 3URJUDPPHG
7RRO 3DWK

,QWHUFHSW OLQH,� -

3URJUDPPHG SDWK

&RPSHQVDWHG SDWK

&RPSHQVDWHG SDWK XVLQJ ,� - YHFWRU

&RPSHQVDWHG SDWK LI QR ,� - LQ *�� EORFN

U

U
U

,PSRUWDQW� ,I RQH ,� -� DQG�RU . YDOXH LV SURJUDPPHG ZLWKRXW WKH
VHFRQG RQH� WKH YDOXH RI WKH VHFRQG ,� -� DQG�RU . ZRUG
GHIDXOWV WR ��

([FHSW IRU HQWU\ DQG H[LW PRYHV� WKH EDVLF WRRO SDWKV JHQHUDWHG
GXULQJ FXWWHU FRPSHQVDWLRQ DUH WKH VDPH IRU W\SHV $ DQG % FXWWHU
FRPSHQVDWLRQ� 7KH SDWKV WDNHQ DUH D IXQFWLRQ RI WKH DQJOH EHWZHHQ
WRRO SDWKV �ZKHWKHU *�� WRRO�OHIW RU *�� WRRO�ULJKW LV VSHFLILHG� DQG
WKH UDGLXV RI WKH FXWWLQJ WRRO�

7RRO 3DWK 'XULQJ &XWWHU
&RPHQVDWLRQ
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,PSRUWDQW� ,I DW DQ\ WLPH GXULQJ WKH H[HFXWLRQ RI FXWWHU
FRPSHQVDWLRQ EORFNV D EORFN UHVHW LV SHUIRUPHG� WKH
FXWWHU FRPSHQVDWLRQ IXQFWLRQ LV UH�LQLWLDOL]HG� DQG WKH
QH[W PRYH DFWV DV DQ HQWU\ PRYH DV GHVFULEHG LQ DQ
HDUOLHU VHFWLRQ�

,PSRUWDQW� :KHQ FXWWLQJ DUFV ZLWK FXWWHU FRPSHQVDWLRQ DFWLYH� WKH
FRQWURO PD\ QHHG WR DGMXVW WKH SURJUDPPHG IHHGUDWH WR
PDLQWDLQ FXWWLQJ VSHHG� 5HIHU WR &KDSWHU �� IRU GHWDLOV
RQ IHHGUDWHV GXULQJ FXWWHU FRPSHQVDWLRQ�

7KH FRQWURO JHQHUDWHV H[WUD PRWLRQ EORFNV ZKHQ QHFHVVDU\ WR NHHS
WKH FXWWLQJ WRRO LQ WROHUDQFH RI WKH GHVLUHG WRRO SDWK� 7KLV EHFRPHV
QHFHVVDU\ ZKHQ WKH LQWHUVHFWLRQ RI WRRO SDWKV LV DQ RXWVLGH WRRO SDWK
�DV GHILQHG RQ SDJH ������ WKDW KDV DQ DQJOH DV IROORZV�

� EHWZHHQ � DQG �� GHJUHHV GXULQJ FXWWHU FRPSHQVDWLRQ OHIW �*���
� EHWZHHQ ��� DQG ��� GHJUHHV GXULQJ FXWWHU FRPSHQVDWLRQ ULJKW

�*���
)LJXUHV ����� WKURXJK ����� LOOXVWUDWH WKH EDVLF PRWLRQ RI WKH FXWWLQJ
WRRO DV LW H[HFXWHV SURJUDP EORFNV GXULQJ FXWWHU FRPSHQVDWLRQ�
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7KH IROORZLQJ VXEVHFWLRQV GHVFULEH SRVVLEOH WRRO SDWKV WKDW PD\ EH
JHQHUDWHG ZKHQ SURJUDPPLQJ RQH RI WKH IROORZLQJ GXULQJ FXWWHU
FRPSHQVDWLRQ�

� FKDQJLQJ FXWWHU FRPSHQVDWLRQ GLUHFWLRQ �FURVV�RYHU WRRO SDWKV�
� H[FHHGLQJ WKH DOORZDEOH QXPEHU RI FRQVHFXWLYH QRQPRWLRQ EORFNV

GXULQJ FXWWHU FRPSHQVDWLRQ
� FRUQHU PRYHPHQW IROORZLQJ D JHQHUDWHG EORFN
� FKDQJLQJ FXWWHU UDGLXV GXULQJ FXWWHU FRPSHQVDWLRQ
� HIIHFW RQ FXWWHU FRPSHQVDWLRQ ZKHQ LQWHUUXSWLQJ D SURJUDP WR

H[HFXWH HLWKHU D 0', SURJUDP RU D PDQXDO PRYH
� FKDQJLQJ RU RIIVHWWLQJ FXUUHQW ZRUN FRRUGLQDWH V\VWHP GXULQJ

FXWWHU FRPSHQVDWLRQ

� PRYLQJ WR DQG IURP PDFKLQH KRPH DQG VHFRQGDU\ PDFKLQH KRPH

&KDQJLQJ &XWWHU &RPSHQVDWLRQ 'LUHFWLRQ

7KLV VHFWLRQ GHVFULEHV WKH UHVXOWLQJ WRRO SDWK ZKHQ D FKDQJH LQ
FRPSHQVDWLRQ GLUHFWLRQ �OHIW RU ULJKW� LV SURJUDPPHG� 7KLV PD\
UHVXOW LQ WKH FXWWLQJ WRRO FURVVLQJ RYHU WKH SURJUDPPHG WRRO SDWK DV
FRPSHQVDWLRQ FKDQJHV IURP OHIW WR ULJKW RU ULJKW WR OHIW�

/LQHDU 7RRO 3DWK�WR�/LQHDU 7RRO 3DWK

7KH IROORZLQJ ILJXUHV VKRZ WKH WRRO SDWK WDNHQ ZKHQ FXWWHU
FRPSHQVDWLRQ LV FKDQJHG IURP *�� WR *�� GXULQJ WKH H[HFXWLRQ RI
WZR OLQHDU SURJUDP PRYHV�

7KH FRQWURO JHQHUDWHV WZR SRLQWV ZKHQ FKDQJLQJ FXWWHU FRPSHQVDWLRQ
GLUHFWLRQ� FDOOHG SRLQW � DQG SRLQW �� 3RLQW � LV WKH ILQDO WRRO SRVLWLRQ
EHIRUH FRPSHQVDWLRQ GLUHFWLRQ LV FKDQJHG �DW ULJKW DQJOHV WR WKH
HQG�SRLQW RI WKH SURJUDPPHG WRRO SDWK RIIVHW E\ RQH WRRO UDGLXV��
3RLQW � LV WKH GHVLUHG WRRO SRVLWLRQ IRU WKH VWDUW RI WKH ILUVW EORFN
XVLQJ WKH FKDQJHG FRPSHQVDWLRQ GLUHFWLRQ �DW ULJKW DQJOHV WR WKH
VWDUW�SRLQW RI WKH PRWLRQ EORFN WKDW FKDQJHV FRPSHQVDWLRQ GLUHFWLRQ
DQG RIIVHW E\ WKH WRRO UDGLXV�� 7KH FRQWURO JHQHUDWHV WKH PRWLRQ
EORFN WKDW FRQQHFWV SRLQW � WR SRLQW � DV VKRZQ LQ )LJXUH �����
WKURXJK ������

&XWWHU &RPSHQVDWLRQ
6SHFLDO &DVHV
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)LJXUH �����
/LQHDU�WR�/LQHDU &KDQJH ZLWK %ORFN 'LUHFWLRQ 5HYHUVHG

3RLQW � 	 �

&RPSHQVDWHG

3URJUDPPHG *��

3URJUDPPHG *��
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)LJXUH �����
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)LJXUH �����
/LQHDU�WR�/LQHDU &KDQJH ZLWK 1R *HQHUDWHG %ORFN

3RLQW �

3RLQW �

1��

*��

&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK 1�� *��

)RU RQH RI WKH IROORZLQJ FDVHV WKDW FKDQJHV WKH FXWWHU FRPSHQVDWLRQ
GLUHFWLRQ� WKH FRQWURO ZLOO DWWHPSW WR ILQG DQ LQWHUVHFWLRQ RI WKH DFWXDO
FRPSHQVDWHG WRRO SDWKV�

/LQHDU�WR�&LUFXODU� &LUFXODU�WR�/LQHDU� RU &LUFXODU�WR�&LUFXODU 7RRO 3DWKV

)RU WKH IROORZLQJ FDVHV WKDW FKDQJH WKH FXWWHU FRPSHQVDWLRQ
GLUHFWLRQ� WKH FRQWURO DWWHPSWV WR ILQG DQ LQWHUVHFWLRQ RI WKH DFWXDO
FRPSHQVDWHG WRRO SDWKV� ,I WKH FRQWURO ILQGV DQ LQWHUVHFWLRQ� LW
PRGLILHV WKH HQG�SRLQW RI WKH RULJLQDO FRPSHQVDWHG WRRO SDWK DQG WKH
VWDUW�SRLQW RI WKH QHZ FRPSHQVDWHG WRRO SDWK WR HTXDO WKDW
LQWHUVHFWLRQ� �VHH )LJXUH �������

)LJXUH �����
&KDQJH LQ &RPSHQVDWLRQ :LWK $FWXDO 7RRO 3DWK ,QWHUVHFWLRQ

*��

*��

*��
3URJUDPPHG *��

&RPSHQVDWHG SDWK *��

3URJUDPPHG SDWK

U

� �

U

U

U

�

�

3URJUDPPHG
SDWK

&RPSHQVDWHG
SDWK *��

&RPSHQVDWHG
SDWK

,I QR LQWHUVHFWLRQV RI WKH DFWXDO WRRO SDWKV H[LVW� WKH FRPSHQVDWHG WRRO
SDWK LV DV VKRZQ LQ )LJXUH ������ 7KH HQG�SRLQW RI WKH ODVW PRYH LQ
WKH RULJLQDO FRPSHQVDWLRQ GLUHFWLRQ LV DW ULJKW DQJOHV WR WKDW EORFN·V
SURJUDPPHG WRRO SDWK� DQG WKH VWDUW�SRLQW RI WKH PRYH LQ WKH QHZ
FRPSHQVDWLRQ GLUHFWLRQ LV DW ULJKW DQJOHV WR WKDW EORFN·V VWDUW�SRLQW�
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)LJXUH �����
&KDQJH LQ &RPSHQVDWLRQ ZLWK 1R 3RVVLEOH 7RRO 3DWK
,QWHUVHFWLRQV

&RPSHQVDWHG SDWK *��
3URJUDPPHG SDWK *��

*��

*��

3URJUDPPHG SDWK

&RPSHQVDWHG SDWK *��

&RPSHQVDWHG SDWK *��

3URJUDPPHG SDWK

U�
U� U�

U�

U� U�

U

U

*��

7RR 0DQ\ 1RQPRWLRQ %ORFNV

7KH FRQWURO DOZD\V ORRNV DKHDG WR WKH QH[W PRWLRQ EORFN WR
GHWHUPLQH WKH DFWXDO WRRO SDWK WDNHQ IRU D PRWLRQ EORFN LQ FXWWHU
FRPSHQVDWLRQ� ,I WKH QH[W EORFN LV QRW D PRWLRQ EORFN� WKH FRQWURO
FRQWLQXHV WR VFDQ DKHDG IRU D PRWLRQ EORFN XQWLO LW HLWKHU GHWHFWV RQH
RU WKH DOORZDEOH QXPEHU RI QRQPRWLRQ EORFNV� DV VHW LQ $03� KDV
EHHQ H[FHHGHG� 5HIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ WKH V\VWHP
LQVWDOOHU IRU WKH DOORZDEOH QXPEHU RI QRQPRWLRQ EORFNV DOORZHG LQ D
VSHFLILF V\VWHP�

,PSRUWDQW� 7KH GHILQLWLRQ RI D QRQPRWLRQ EORFN LV DQ\ EORFN ZLWKLQ
D SURJUDP WKDW GRHV QRW DFWXDOO\ JHQHUDWH WKH PRYHPHQW
RI RQH RI WKH D[HV LQ WKH FXUUHQW FRPSHQVDWHG SODQH�
%ORFNV WKDW DUH VNLSSHG E\ WKH FRQWURO EHFDXVH RI WKH
EORFN�GHOHWH IHDWXUH ��� GLVFXVVHG LQ FKDSWHU � DUH DOVR
FRXQWHG DV D QRQPRWLRQ EORFN LQ FXWWHU FRPSHQVDWLRQ
UHJDUGOHVV RI WKH FRQWHQW RI WKH VNLSSHG EORFN�
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,I WKH FRQWURO� ZKHQ VFDQQLQJ DKHDG� GRHV QRW ILQG D PRWLRQ EORFN
EHIRUH WKH QXPEHU RI QRQPRWLRQ EORFNV KDV EHHQ H[FHHGHG� LW ZLOO
QRW JHQHUDWH WKH QRUPDO FXWWHU FRPSHQVDWLRQ PRYH� ,QVWHDG WKH
FRQWURO VHWV XS WKH FRPSHQVDWLRQ PRYH ZLWK DQ HQG�SRLQW RQH WRRO
UDGLXV DZD\ IURP DQG DW ULJKW DQJOHV WR WKH SURJUDPPHG HQG�SRLQW�

,Q PDQ\ FDVHV� WKLV PD\ FDXVH XQZDQWHG RYHUFXWWLQJ RI D ZRUN SLHFH�
)LJXUHV ����� DQG ����� DUH H[DPSOH WRRO SDWKV RI SURJUDPPHG
PRWLRQ EORFNV IROORZHG E\ WRR PDQ\ QRQPRWLRQ EORFNV EHIRUH WKH
QH[W PRYH ZDV PDGH�

)LJXUH �����
7RR 0DQ\ 1RQPRWLRQ %ORFNV )ROORZLQJ D /LQHDU 0RYH

7RR PDQ\
QRQPRWLRQ
EORFNV KHUH

7RR PDQ\
QRQPRWLRQ
EORFNV KHUH

7RR PDQ\
QRQPRWLRQ
EORFNV KHUH

7RR PDQ\
QRQPRWLRQ
EORFNV KHUH(QG SRLQW RI FRPSHQVDWHG

PRYH LI QRW WRR PDQ\ QRQ
PRWLRQ EORFNV

&RPSHQVDWHG
SDWK� *��

&RPSHQVDWHG
SDWK� *��

&RPSHQVDWHG
SDWK� *��

&RPSHQVDWHG
SDWK� *��3URJUDPPHG
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SDWK

3URJUDPPHG
SDWK
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7RR 0DQ\ 1RQPRWLRQ %ORFNV )ROORZLQJ D &LUFXODU 0RYH
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)LJXUH �����
7RR 0DQ\ 1RQPRWLRQ %ORFNV )ROORZLQJ D &LUFXODU 0RYH

7RR PDQ\
QRQPRWLRQ
EORFNV KHUH
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3URJUDPPHG
SDWK *��

&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK *��

&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK *��

&RPSHQVDWHG
SDWK

&RUQHU 0RYHPHQW $IWHU *HQHUDWHG %ORFNV

)UHTXHQWO\ WKH FRQWURO PXVW JHQHUDWH PRWLRQ EORFNV WR SRVLWLRQ WKH
FXWWLQJ WRRO LQ WKH SURSHU DOLJQPHQW IRU D IROORZLQJ FRPSHQVDWHG
FXWWLQJ PRYH� 7KHVH EORFNV DUH JHQHUDWHG WR PDNH FHUWDLQ WKDW WKH
FXWWLQJ WRRO UHPDLQV DW OHDVW RQH UDGLXV RI WKH FXWWLQJ WRRO DZD\ IURP
WKH SURJUDPPHG FXWWLQJ SDWK DW DOO WLPHV�

:KHQ WKH FRQWURO JHQHUDWHV WZR PRWLRQ EORFNV� WKH OHQJWK RI WKH ILUVW
JHQHUDWHG EORFN LV FKHFNHG DJDLQVW D PLQLPXP DOORZDEOH OHQJWK DV
GHWHUPLQHG LQ $03 E\ \RXU V\VWHP LQVWDOOHU� 7KH FRRUGLQDWH YDOXHV
IRU WKH FXUUHQW D[HV LQ WKH FRPSHQVDWLRQ SODQH DUH FRPSDUHG WR WKH
PLQLPXP DOORZHG YDOXH� ,I ERWK DUH OHVV WKDQ WKH DOORZHG YDOXH�
WKHQ WKH FRQWURO GRHV QRW H[HFXWHV WKH ILUVW JHQHUDWHG EORFN� 7KH
SDWK RI WKH VHFRQG JHQHUDWHG EORFN LV WKHQ DOWHUHG WR SRVLWLRQ WKH
FXWWLQJ WRRO DORQJ D OLQHDU SDWK WR WKH RULJLQDO HQG�SRLQW RI WKH VHFRQG
JHQHUDWHG EORFN� 6HH )LJXUH ����� IRU D SLFWRULDO UHSUHVHQWDWLRQ�



������ &XWWHU 'LDPHWHU &RPSHQVDWLRQ �*��� *��� *���

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH �����
&RPSHQVDWLRQ &RUQHU 0RYHPHQW IRU 7ZR *HQHUDWHG %ORFNV

;�<�

;�<�

1HZ EORFN LI EORFN
LV HOLPLQDWHG

&RPSHQVDWHG

3URJUDPPHG

7KLV EORFN LV HOLPLQDWHG LI ERWK
Ì;��;� Ì DQG Ì<��<� Ì DUH
OHVV WKDQ $03 SDUDPHWHU

�

:KHQ WKH FRQWURO JHQHUDWHV WKUHH PRWLRQ EORFNV� WKH OHQJWK RI WKH
VHFRQG JHQHUDWHG EORFN LV FKHFNHG DJDLQVW D PLQLPXP DOORZDEOH
OHQJWK� GHWHUPLQHG LQ $03 E\ \RXU V\VWHP LQVWDOOHU� 7KH DPRXQW RI
PRWLRQ RI WKH VHFRQG PRYH RQ WKH WZR D[HV LQ WKH FRPSHQVDWLRQ
SODQH LV FRPSDUHG WR WKH PLQLPXP DOORZHG YDOXH IRU HDFK D[LV� ,I
ERWK DUH OHVV WKDQ WKH DOORZHG YDOXH� WKHQ WKH FRQWURO GRHV QRW
H[HFXWH WKH VHFRQG JHQHUDWHG EORFN� 7KH SDWK RI WKH WKLUG JHQHUDWHG
EORFN LV WKHQ DOWHUHG WR SRVLWLRQ WKH FXWWLQJ WRRO DORQJ D OLQHDU SDWK WR
WKH RULJLQDO HQG�SRLQW RI WKH WKLUG JHQHUDWHG EORFN� 6HH )LJXUH �����
IRU D SLFWRULDO UHSUHVHQWDWLRQ�

)LJXUH �����
&RPSHQVDWLRQ &RUQHU 0RYHPHQW IRU 7KUHH *HQHUDWHG
%ORFNV

1HZ EORFN LI EORFN IURP ;�
<� WR ;� <� LV HOLPLQDWHG

7KLV EORFN LV HOLPLQDWHG LI ERWK
Ì ;��;� Ì DQG Ì <��<� Ì DUH
OHVV WKDQ $03 SDUDPHWHU;�

<�

;� <�

�

�
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&KDQJLQJ &XWWHU 5DGLXV 'XULQJ &RPSHQVDWLRQ

,I D WRRO EHFRPHV H[FHVVLYHO\ ZRUQ� EURNHQ� RU LI DQ\ RWKHU UHDVRQ
UHTXLUHV WKH FKDQJLQJ RI WKH SURJUDPPHG WRRO UDGLXV� WKH FXWWHU
FRPSHQVDWLRQ VKRXOG EH FDQFHOOHG DQG UHLQLWLDOL]HG DIWHU WKH WRRO KDV
EHHQ FKDQJHG� 7KH IROORZLQJ VHFWLRQ GHVFULEHV WKH UHVXOWLQJ WRRO
SDWK LI� IRU VRPH UHDVRQ� LW LV GHVLUDEOH WR SURJUDP D FKDQJH LQ FXWWHU
UDGLXV GXULQJ FXWWHU FRPSHQVDWLRQ�

,PSRUWDQW� 6OLJKW RYHUFXWWLQJ PD\ RFFXU GXULQJ &XWWHU
&RPSHQVDWLRQ� GHSHQGLQJ RQ WKH SURJUDPPHG SDWK DW
WKH SRLQW ZKHUH WKH FKDQJH LQ FXWWHU UDGLXV ZDV PDGH�
7R DYRLG RYHUFXWWLQJ� ZH UHFRPPHQG WKDW \RX XVH D
0LG��6WDUW 3URJUDP XQWLO WKH SRLQW RI WRRO EUHDNDJH�

5HIHU WR FKDSWHU � IRU LQIRUPDWLRQ DERXW FKDQJLQJ WKH DFWLYH WRRO
RIIVHW DQG SDJH ����� RQ FKDQJLQJ WKH SURJUDPPHG FRPSHQVDWLRQ
GLDPHWHU RIIVHW QXPEHU�

)LJXUHV ����� WKURXJK ����� DUH UHSUHVHQWDWLRQV RI WKH UHVXOWLQJ WRRO
SDWKV DIWHU WKH SURJUDPPLQJ RI D FKDQJH LQ WKH UDGLXV RI WKH FXWWLQJ
WRRO� $VVXPH LQ WKHVH ILJXUHV WKDW WKH SURJUDPPHG FKDQJH WR WKH WRRO
UDGLXV LV HQWHUHG LQ EORFN 1�� ZKLFK DOVR FRQWDLQV WKH PRWLRQ DV
GHVFULEHG LQ WKH ILJXUH� 7KH WRRO SDWK WDNHQ ZKHQ FKDQJLQJ WRRO UDGLXV
LV GHSHQGDQW RQ WKH PRYH LPPHGLDWHO\ EHIRUH WKH FKDQJH LQ UDGLXV ZDV
SURJUDPPHG� WKH PRYH WKDW WKH FKDQJH LQ UDGLXV ZDV SURJUDPPHG LQ�
DQG ZKHWKHU DQ\ JHQHUDWHG PRWLRQ EORFNV ZHUH PDGH EHWZHHQ WKHVH
WRRO SDWKV�

)LJXUH ����� GHVFULEHV WKH WRRO SDWK ZKHQ WKH SURJUDPPHG PRYHV DUH
OLQHDU�WR�OLQHDU�

)LJXUH �����
/LQHDU�WR�/LQHDU &KDQJH LQ &XWWHU 5DGLXV 'XULQJ
&RPSHQVDWLRQ

1R FRQWURO�JHQHUDWHG
PRWLRQ EORFNV

:LWK FRQWURO�JHQHUDWHG
PRWLRQ EORFNV

&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK

1��

1��

1��

&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK

*HQHUDWHG
EORFNV

1��

1��

1��

1��
1�� 'B
1��

1��
1�� 'B
1�� U�

U�

U�

U�

U�
U�

U�

U�
U�

U�
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)LJXUH ����� GHVFULEHV WKH WRRO SDWK ZKHQ WKH SURJUDPPHG PRYHV DUH
OLQHDU�WR�FLUFXODU�

)LJXUH �����
/LQHDU�WR�&LUFXODU &KDQJH LQ &XWWHU 5DGLXV 'XULQJ
&RPSHQVDWLRQ

1R FRQWURO�JHQHUDWHG
PRWLRQ EORFNV

:LWK FRQWURO�JHQHUDWHG
PRWLRQ EORFNV

*HQHUDWHG EORFNV
&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK

&RPSHQVDWHG
SDWK

3URJUDPPHG
SDWK

U�
U�

U�

U�

U�

U�

�

)LJXUH ����� GHVFULEHV WKH WRRO SDWK ZKHQ WKH SURJUDPPHG PRYHV DUH
FLUFXODU�WR�FLUFXODU�

)LJXUH �����
&LUFXODU�WR�&LUFXODU &KDQJH LQ &XWWHU 5DGLXV 'XULQJ
&RPSHQVDWLRQ

1R FRQWURO�JHQHUDWHG
PRWLRQ EORFNV

:LWK FRQWURO�JHQHUDWHG
PRWLRQ EORFNV

3URJUDPPHG
SDWK

&RPSHQVDWHG
SDWK U�

U�

U�

U�
U�

U�

3URJUDPPHG
SDWK

&RPSHQVDWHG
SDWK

*HQHUDWHG EORFNV
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&KDQJH LQ &XWWHU 5DGLXV 'XULQJ -RJ 5HWUDFW�

7KLV VHFWLRQ GHVFULEHV D FKDQJH LQ WKH FXWWHU UDGLXV GXULQJ D MRJ
UHWUDFW RSHUDWLRQ� 7KLV LV D W\SLFDO RSHUDWLRQ VLQFH WKH MRJ UHWUDFW
IHDWXUH LV RIWHQ XVHG ZKHQ D WRRO EHFRPHV YHU\ ZRUQ RU LV EURNHQ� ,W
PD\ EH QHFHVVDU\ WR UHSODFH WKH WRRO ZLWK D WRRO RI D VOLJKWO\ GLIIHUHQW
GLDPHWHU� &XWWHU FRPSHQVDWLRQ LV DEOH WR DGMXVW WR WKH QHZ WRRO
GLDPHWHU�

7\SLFDOO\ ZKHQ WKH MRJ UHWUDFW RSHUDWLRQ LV SHUIRUPHG� WKH WRRO LV
MRJJHG DZD\ IURP WKH ZRUNSLHFH DQG WKHQ UHSODFHG� $IWHU LW LV
UHSODFHG� \RX QHHG WR DFWLYDWH D GLIIHUHQW WRRO GLDPHWHU RIIVHW YDOXH�
7KLV LV GRQH LQ HLWKHU RI WZR PHWKRGV�

� 7KH QHZ RIIVHW QXPEHU LV DFWLYDWHG E\ SURJUDPPLQJ D QHZ
'�ZRUG LQ DQ 0', EORFN�

� 7KH QHZ RIIVHW QXPEHU LV DFWLYDWHG E\ XVLQJ WKH
^$&7,9( 2))6(7` VRIWNH\ IRXQG RQ WKH RIIVHW WDEOH VFUHHQ� 7KLV
IHDWXUH LV GHVFULEHG LQ FKDSWHU ��

+RZHYHU WKH QHZ RIIVHW LV DFWLYDWHG� FXWWHU FRPSHQVDWLRQ LV DEOH WR
FRPSHQVDWH IRU WKLV QHZ GLDPHWHU E\ PRGLI\LQJ WKH VDYHG MRJJHG
SDWK� 7KLV SDWK LV PRGLILHG VR WKDW WKH QHZ WRRO ZLOO FXW WKH VDPH
SDUW DV WKH ROG WRRO� 7KH DEVROXWH SRVLWLRQ RI WKH PDFKLQH� WKHUHIRUH�
LV GLIIHUHQW RQ WKH UHWXUQ SDWK IURP ZKDW LW ZDV ZKHQ MRJJLQJ DZD\
IURP WKH SDUW�

7KLV MRJJHG SDWK LV DGMXVWHG ZKHQ \RX SUHVV WKH �&<&/( 6723!

EXWWRQ WR UHWXUQ IURP WKH MRJ UHWUDFW� $V VRRQ DV \RX SUHVV WKH
�&<&/( 6723! EXWWRQ� WKH FRQWURO JHQHUDWHV D PRYH WKDW RIIVHWV WKH
FXUUHQW WRRO SRVLWLRQ E\ WKH QHFHVVDU\ GLVWDQFH� 7KLV GLVWDQFH LV
GHWHUPLQHG DV WKH QHFHVVDU\ GLVWDQFH WKH WRRO ZKHUH ZRXOG KDYH WR EH
SRVLWLRQHG VR WKDW WKH H[DFW VDPH MRJ UHWXUQ SDWKV FDQ EH XVHG WR
UHWXUQ WR WKH SDUW DQG VWLOO KDYH WKH HQG�SRLQW EH RIIVHW IURP WKH
RULJLQDO SRVLWLRQ E\ WKH GLIIHUHQFH LQ WKH FXWWHU GLDPHWHU�

�
$77(17,21� 0DNH VXUH WKDW WKLV RIIVHW SDWK ZLOO
QRW FDXVH DQ\ FROOLVLRQV ZLWK WKH SDUW RU WKH PDFKLQH
IL[WXUHV� 7KH SRVLWLRQ RI WKH WRRO ZKHQ WKH WRRO FKDQJH
LQ MRJ UHWUDFW LV PDGH VKRXOG EH D VDIH GLVWDQFH IURP
WKH SDUW DQG PDFKLQH IL[WXUHV�

)LJXUH ����� JLYHV DQ H[DPSOH RI D W\SLFDO FKDQJH LQ WRRO UDGLXV
GXULQJ MRJ UHWUDFW ZLWK FXWWHU FRPSHQVDWLRQ DFWLYH�
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)LJXUH �����
&KDQJH LQ &XWWHU 5DGLXV 'XULQJ D -RJ 5HWUDFW

2ULJLQDO WRRO
UDGLXV

1HZ WRRO
UDGLXV

'LIIHUHQFH LQ
WRRO UDGLXV D5

3URJUDPPHG SDWK

&RPSHQVDWHG SDWK

-RJ UHWUDFW PRYHV

-RJ UHWUDFW
UHWXUQ PRYHV

7RRO UDGLXV
FKDQJHG KHUH

���

*HQHUDWHG RIIVHW EORFN
IURP GLIIHUHQFH LQ
WRRO UDGLXV D5

�

� �
�

�
�

��

�
�

� �

�
�

�

�
��

�

�

�

0', RU 0DQXDO 0RWLRQ 'XULQJ &XWWHU &RPSHQVDWLRQ

,I H[LWLQJ DXWRPDWLF PRGH DQG HLWKHU D 0', PRWLRQ EORFN LV H[HFXWHG
RU D PDQXDO MRJ PRWLRQ LV PDGH� WKH FXWWHU FRPSHQVDWLRQ IHDWXUH� LI
DFWLYH� UHLQLWLDOL]HV ZKHQ WKH QH[W PRWLRQ EORFN LV H[HFXWHG LQ
DXWRPDWLF PRGH� 7KH FRPSHQVDWLRQ IHDWXUH FRPSHQVDWHV WKH FXWWLQJ
WRRO RQH WRRO UDGLXV SHUSHQGLFXODU WR WKH WRRO SDWK RI WKH QH[W PRWLRQ
EORFN WKDW LV H[HFXWHG LQ DXWRPDWLF PRGH� ,Q HIIHFW� WKH FRQWURO
JHQHUDWHV LWV RZQ HQWU\ PRYH IRU FRPSHQVDWLRQ ZLWK WKH ILUVW
FRPSHQVDWHG EORFN EHLQJ WKH QH[W EORFN H[HFXWHG LQ DXWRPDWLF
RSHUDWLRQ�

,PSRUWDQW� 7KH FXWWHU FRPSHQVDWLRQ IHDWXUH LV QRW DYDLODEOH IRU DQ\
PRWLRQ EORFNV WKDW DUH SURJUDPPHG LQ 0', PRGH� 7KH
FXWWHU FRPSHQVDWLRQ PRGH PD\ EH DOWHUHG E\
SURJUDPPLQJ HLWKHU *��� *��� RU *��� RU WKH WRRO
UDGLXV PD\ EH FKDQJHG LQ DQ 0', SURJUDP� +RZHYHU�
QRQH RI WKH WRRO SDWKV H[HFXWHG LQ 0', DUH
FRPSHQVDWHG� 1R FKDQJHV PDGH WR FXWWHU FRPSHQVDWLRQ
DUH DSSOLHG XQWLO WKH QH[W EORFN H[HFXWHG LQ DXWRPDWLF
PRGH�

)LJXUH ����� LV DQ H[DPSOH RI WKH SRVVLEOH WRRO SDWK WKDW LV WDNHQ
ZKHQ \RX LQWHUUXSW DQ DXWRPDWLF RSHUDWLRQ GXULQJ FXWWHU
FRPSHQVDWLRQ WR H[HFXWH 0', PRWLRQ EORFNV� 7KLV VDPH WRRO SDWK
DSSOLHV DOVR� LI \RX LQWHUUXSW FXWWHU FRPSHQVDWLRQ WR SHUIRUP D
PDQXDO MRJ PRYH�
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)LJXUH �����
775& ,QWHUUXSWHG ZLWK 0', %ORFNV

� 0', EORFNV
�QR FRPSHQVDWLRQ
DSSOLHG�

(QG�SRLQW
RI 0',

U
U

&RPSHQVDWLRQ
UHLQLWLDOL]HV KHUH

*��

3URJUDPPHG SDWK

,PSRUWDQW� ,I GXULQJ FXWWHU FRPSHQVDWLRQ� \RX VZLWFK RXW RI
DXWRPDWLF PRGH DQG HLWKHU�

� JHQHUDWH D[LV PRWLRQ LQ PDQXDO PRGH RQ DQ D[LV LQ WKH FXWWHU
FRPSHQVDWLRQ SODQH� RU

� H[HFXWH DQ\ EORFN LQ 0', PRGH�

FXWWHU FRPSHQVDWLRQ LV UH�LQLWLDOL]HG ZKHQ \RX UHWXUQ WR DXWRPDWLF
PRGH�

7KLV SURGXFHV D SDWK WKDW LV GLIIHUHQW IURP WKH SDWK WKDW ZRXOG KDYH
EHHQ SURGXFHG KDG WKH PDQXDO RU 0', RSHUDWLRQ QRW EHHQ GRQH� HYHQ
LI \RX UHWXUQHG WKH WRRO WR WKH SRLQW RI LQWHUUXSW� ,Q DEVROXWH PRGH
WKH FRQWURO UHWXUQV WR WKH RULJLQDOO\ FRPSHQVDWHG SDWK DIWHU LW
H[HFXWHV D EORFN WKDW FRQWDLQV ERWK D[HV LQ WKH FRPSHQVDWLRQ SODQH�
,Q LQFUHPHQWDO PRGH� WKH FRPSHQVDWHG SDWK UHPDLQV RIIVHW E\ WKH
DGGLWLRQDO WRRO UDGLXV� )LJXUH ����� LOOXVWUDWHV WKHVH FRQGLWLRQV�
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)LJXUH �����
&XWWHU &RPSHQVDWLRQ 5H�,QLWLDOL]HG DIWHU D 0DQXDO RU 0',
2SHUDWLRQ�

0DQXDOO\ MRJ D[HV �RU DQ\ 0',
H[HFXWLRQ� DQG UHWXUQ WR WKH
FRPSHQVDWHG SDWK�

&XWWHU &RPSHQVDWLRQ LV UH�LQLWLDOL]HG KHUH� 7KH FRQWURO DVVXPHV WKDW WKH FXUUHQW
SRVLWLRQ LV D SURJUDPPHG SRVLWLRQ DW WKH SRLQW RI UH�LQLWLDOL]DWLRQ� &RQVHTXHQWO\� DIWHU
WKH LQLWLDOL]DWLRQ� WRRO FRPSHQVDWLRQ LV RIIVHW E\ WZLFH WKH WRRO UDGLXV�

7RRO 5DGLXV

2YHU &RPSHQVDWHG 3DWK
�DIWHU 0',�0DQXDO ,QWHUUXSW�

2ULJLQDO &RPSHQVDWHG 3DWK
�KDG QR LQWHUUXSWLRQ RFFXUUHG�

3URJUDPPHG 3DWK

8VH WKH -RJ 5HWUDFW IHDWXUH LI \RX PXVW MRJ WKH D[HV DZD\ IURP D
FRPSHQVDWHG SDWK� -RJ UHWUDFW SUHYHQWV WKH RYHUFRPSHQVDWLRQ IURP
RFFXUULQJ�

,I \RX LQWHUUXSW FXWWHU FRPSHQVDWLRQ ZLWK D PDQXDO RU 0', RSHUDWLRQ
DQG WKH QH[W SURJUDPPHG EORFN LV D FLUFXODU EORFN� WKH FRQWURO
JHQHUDWHV DQ HUURU ZKHQ LW WULHV WR UH�LQLWLDOL]H FXWWHU FRPSHQVDWLRQ�
<RX FDQ DYRLG WKLV E\ XVLQJ WKH MRJ UHWUDFW IHDWXUH LQVWHDG RI PDQXDO
RU 0', ZKHQ \RX QHHG WR LQWHUUXSW FXWWHU FRPSHQVDWLRQ�

8QOHVV &XWWHU &RPSHQVDWLRQ LV DFWLYH� ZKHQ D SURJUDP UHFRYHU LV
SHUIRUPHG� WKH FRQWURO DXWRPDWLFDOO\ UHWXUQV WKH SURJUDP WR WKH
EHJLQQLQJ RI WKH EORFN WKDW ZDV LQWHUUXSWHG� ,Q WKH FDVH RI SRZHU
IDLOXUH� WKH FRQWURO ZLOO HYHQ UHVHOHFW WKH SURJUDP WKDW ZDV DFWLYH
SULRU WR WKH LQWHUUXSWLRQ�

0RYLQJ WR�IURP 0DFKLQH +RPH

:H UHFRPPHQG WKDW \RX FDQFHO FXWWHU FRPSHQVDWLRQ XVLQJ D *��
FRPPDQG EHIRUH WKH H[HFXWLRQ RI D UHWXUQ WR RU IURP PDFKLQH KRPH�
RU D UHWXUQ WR RU IURP WKH VHFRQGDU\ PDFKLQH KRPH� 7KLV UHIHUV WR
WKH RSHUDWLRQV SHUIRUPHG ZKHQ WKH FRQWURO H[HFXWHV HLWKHU WKH *���
*��� RU *�� FRPPDQGV DV GHVFULEHG RQ SDJH ������

,I FRPSHQVDWLRQ LV QRW FDQFHOOHG E\ XVLQJ D *�� FRPPDQG� WKH
FRQWURO DXWRPDWLFDOO\� WHPSRUDULO\ FDQFHOV FRPSHQVDWLRQ IRU WKH
UHWXUQ WR PDFKLQH KRPH RU VHFRQGDU\ PDFKLQH KRPH RSHUDWLRQV�
7KLV LV GRQH E\ XVLQJ WKH PRYH WR WKH LQWHUPHGLDWH SRLQW� DV
GHVLJQDWHG ZKHQ WKH RSHUDWLRQ ZDV SHUIRUPHG� DV DQ H[LW PRYH IRU
FRPSHQVDWLRQ�
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,PSRUWDQW� $Q LQWHUPHGLDWH SRLQW VKRXOG DOZD\V EH SURJUDPPHG
IRU D UHWXUQ�WR�KRPH RSHUDWLRQ LI FXWWHU FRPSHQVDWLRQ LV
DFWLYH� ,I QR LQWHUPHGLDWH SRLQW LV VSHFLILHG� WKH FRQWURO
H[HFXWHV WKH PRYH SULRU WR WKH UHWXUQ�WR�KRPH RSHUDWLRQ
DV DQ H[LW PRYH� 7KLV PD\ FDXVH XQGHVLUHG RYHU�FXWWLQJ
RI WKH SDUW�

,I FRPSHQVDWLRQ ZDV QRW FDQFHOOHG XVLQJ D *�� FRPPDQG EHIRUH
UHWXUQLQJ WR PDFKLQH RU VHFRQGDU\ KRPH SRLQWV� WKH FRQWURO
DXWRPDWLFDOO\ UH�LQLWLDOL]HV FXWWHU FRPSHQVDWLRQ IRU WKH UHWXUQ IURP
PDFKLQH RU VHFRQGDU\ KRPH SRLQWV� 7KLV LV GRQH E\ XVLQJ WKH PRYH
WR WKH LQWHUPHGLDWH SRLQW� GHVLJQDWHG ZKHQ WKH RSHUDWLRQ LV
SHUIRUPHG� DV DQ HQWU\ PRYH IRU FRPSHQVDWLRQ�

)LJXUH ����� JLYHV DQ H[DPSOH RI HLWKHU D *�� RU *�� EORFN
IROORZHG E\ D *�� EORFN�

)LJXUH �����
&XWWHU &RPSHQVDWLRQ 'XULQJ *��� *��� DQG *�� %ORFNV

7HPSRUDU\ FDQFHO RI
FRPSHQVDWLRQ KHUH
DW LQWHUPHGLDWH SRLQW

5HIHUHQFH SRLQW

3URJUDPPHG
SDWK

*��

1�� 1��
1��

1��·

1��·

1��

1��

U U
UU

U U

U U

&KDQJLQJ RU 2IIVHWWLQJ :RUN &RRUGLQDWH 6\VWHP

:H UHFRPPHQG WKDW FXWWHU FRPSHQVDWLRQ EH FDQFHOOHG XVLQJ D *��
FRPPDQG EHIRUH DQ\ PRGLILFDWLRQV WR WKH FXUUHQW ZRUN FRRUGLQDWH
V\VWHP DUH PDGH LQFOXGLQJ DQ\ RIIVHWV RU DQ\ FKDQJH RI WKH
FRRUGLQDWH V\VWHP �*���*������
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,PSRUWDQW� &KDQJHV FDQ RQO\ EH PDGH� WR D[HV LQ WKH FXWWHU
FRPSHQVDWLRQ SODQH� LQ WKH H[HFXWLQJ SDUW SURJUDP RU
XVLQJ 0',� &KDQJHV WR D[HV QRW LQ WKH FXUUHQW FXWWHU
FRPSHQVDWLRQ SODQH FDQ EH PDGH PDQXDOO\ LQ WKH RIIVHW
WDEOHV �XVLQJ WKH VRIWNH\V�� &KDQJHV WR ZRUN FRRUGLQDWH
V\VWHP RIIVHWV IRU D[HV WKDW DUH LQ WKH DFWLYH FXWWHU
FRPSHQVDWLRQ SODQH FDQ QRW EH SHUIRUPHG PDQXDOO\ LQ
WKH RIIVHW WDEOHV�

,I FRPSHQVDWLRQ LV QRW FDQFHOOHG XVLQJ D *�� FRPPDQG� WKH FRQWURO
DXWRPDWLFDOO\� WHPSRUDULO\ FDQFHOV FRPSHQVDWLRQ IRU WKH FKDQJH LQ
ZRUN FRRUGLQDWH V\VWHP� 7KLV LV GRQH E\ XVLQJ WKH ODVW FRPSHQVDWHG
PRYH LQ WKH FXUUHQW FRRUGLQDWH V\VWHP DV DQ H[LW PRYH IRU
FRPSHQVDWLRQ� 7KH FRQWURO WKHQ DXWRPDWLFDOO\ UH�LQLWLDOL]HV FXWWHU
FRPSHQVDWLRQ DIWHU WKH QHZ ZRUN FRRUGLQDWH V\VWHP LV HVWDEOLVKHG�
7KLV LV GRQH E\ XVLQJ WKH ILUVW PRYH LQ WKH QHZ FRRUGLQDWH V\VWHP
WKDW LV LQ WKH FRPSHQVDWLRQ SODQH DV D HQWU\ PRYH IRU FRPSHQVDWLRQ�
7KLV UHSHDW VHWXS RFFXUV HYHQ LI WKH FKDQJH WR WKH FRRUGLQDWH V\VWHP
LV QRW LQ WKH DFWLYH FXWWHU FRPSHQVDWLRQ SODQH�

)LJXUH ����� JLYHV DQ H[DPSOH RI SURJUDPPLQJ D *�� RIIVHW WR WKH
ZRUN FRRUGLQDWH V\VWHP� 7KH VDPH ILJXUH� KRZHYHU� ZRXOG DSSO\ WR
DQ\ FKDQJH LQ WKH ZRUN FRRUGLQDWH V\VWHP�

)LJXUH �����
&XWWHU &RPSHQVDWLRQ 'XULQJ *�� 2IIVHW WR :RUN &RRUGLQDWH
6\VWHP

7HPSRUDU\ FDQFHO RI
FRPSHQVDWLRQ KHUH

1�� 1��
1��

1��
1��

*��

1��

U
3URJUDPPHG
SDWK
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%ORFN /RRN��DKHDG

'XULQJ QRUPDO SURJUDP H[HFXWLRQ� WKH FRQWURO LV FRQVWDQWO\ VFDQQLQJ
DKHDG VHYHUDO EORFNV WR VHW XS WKH QHFHVVDU\ PRWLRQV WR FRUUHFWO\
H[HFXWH WKH FXUUHQW EORFN� 7KLV LV FDOOHG %ORFN /RRN�DKHDG�

7KH ��3& FRQWURO KDV D WRWDO RI �� VHW�XS EXIIHUV� 'LIIHUHQW IHDWXUHV
UHTXLUH WKH XVH RI VRPH RI WKHVH VHW�XS EXIIHUV� 2QH LV DOZD\V XVHG
IRU WKH FXUUHQWO\ H[HFXWLQJ EORFN� &XWWHU FRPSHQVDWLRQ UHTXLUHV DW
OHDVW � RI WKHVH EXIIHUV� RWKHU IHDWXUHV DOVR RFFDVLRQDOO\ UHTXLUH WKH
XVH RI VRPH RI WKHVH EXIIHUV� $Q\ UHPDLQLQJ VHW�XS EXIIHUV DUH XVHG
IRU %ORFN /RRN�$KHDG� RQH EXIIHU IRU HDFK EORFN ORRN�DKHDG�

$W WLPHV �HVSHFLDOO\ SRVVLEOH GXULQJ FXWWHU FRPSHQVDWLRQ� WKH FRQWURO
PD\ QRW KDYH HQRXJK ORRN�DKHDG EORFNV WR FRUUHFWO\ H[HFXWH WKH
FXUUHQW EORFN� :KHQ WKLV KDSSHQV� WKH FRQWURO DXWRPDWLFDOO\ VWDUWV
GLVDEOLQJ WKH EORFN UHWUDFH IHDWXUH� 7KH EORFN UHWUDFH IHDWXUH XVHV
RQH VHW�XS EXIIHU IRU HYHU\ UHWUDFHDEOH EORFN� 7KH QXPEHU RI
UH�WUDFHDEOH EORFNV LV VHW LQ $03 E\ WKH V\VWHP LQVWDOOHU �D
PD[LPXP RI �� LV SRVVLEOH�� $V WKH FRQWURO VWDUWV GLVDEOLQJ WKH
EORFN�UHWUDFH IHDWXUH� LW GHFUHDVHV WKH QXPEHU RI DYDLODEOH UHWUDFHDEOH
EORFNV XQWLO HLWKHU WKHUH DUH VXIILFLHQW VHW�XS EXIIHUV DYDLODEOH WR
VXFFHVVIXOO\ H[HFXWH WKH FXUUHQW SURJUDP� RU XQWLO WKHUH DUH QR PRUH
EORFN�UHWUDFH EORFNV OHIW� 7KH FRQWURO GLVSOD\V D PHVVDJH RQ OLQH �
RI WKH &57 LI LW QHHGV WR GLVDEOH VRPH RI WKH EORFN�UHWUDFH IHDWXUH�

1RWH WKDW XVLQJ WRR PDQ\ EXIIHUV IRU EORFN�UHWUDFH LV QRW D
UHFRPPHQGHG PHWKRG RI RSHUDWLQJ WKH FRQWURO� 7KH ODUJHU WKH
QXPEHU RI ORRN DKHDG EORFNV WKDW WKH FRQWURO LV VFDQQLQJ� WKH PRUH
HIILFLHQWO\ WKH FRQWURO H[HFXWHV SURJUDPV� ,W LV UHFRPPHQGHG WKDW
WKH QXPEHU RI UHWUDFH EORFNV WKDW LV DYDLODEOH WR WKH EORFN�UHWUDFH
IHDWXUH EH OLPLWHG WR WKH PLQLPXP QXPEHU UHTXLUHG RQ WKH V\VWHP
�VHW WKH QXPEHU RI EORFN�UHWUDFH EORFNV DV ORZ DV SRVVLEOH IRU D
VSHFLILF DSSOLFDWLRQ�� 7KLV JUHDWO\ LPSURYHV SURJUDP H[HFXWLRQ DQG
SUHYHQW WKH QHFHVVLW\ RI WKH FRQWURO GHOHWLQJ EORFN UHWUDFH EORFNV�

(UURU GHWHFWLRQ IRU FXWWHU FRPSHQVDWLRQ EORFNV FDQ EH VHSDUDWHG LQWR
WKUHH FDWHJRULHV�

� %DFNZDUGV PRWLRQ GHWHFWLRQ

� &LUFXODU GHSDUWXUH WRR VPDOO
� ,QWHUIHUHQFH

(UURU 'HWHFWLRQ
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%DFNZDUGV 0RWLRQ 'HWHFWLRQ

7KH FRPSHQVDWHG WRRO SDWK LV SDUDOOHO WR� EXW LQ WKH RSSRVLWH GLUHFWLRQ
RI WKH SURJUDPPHG WRRO SDWK�

)LJXUH �����
7\SLFDO %DFNZDUGV 0RWLRQ (UURU

3URJUDPPHG
3DWK

$

&RPSHQVDWHG
3DWK

&RPSHQVDWHG SDWK
PRWLRQ RSSRVLWH RI
SURJUDPPHG SDWK &%

'$· '·

%·&·

&LUFXODU 'HSDUWXUH 7RR 6PDOO

7KLV HUURU LV JHQHUDWHG ZKHQ WKH FXWWHU UDGLXV LV ODUJHU WKDQ WKH UDGLXV
RI WKH SURJUDPPHG DUF� 1RWH WKLV IRUP RI FRPSHQVDWLRQ HUURU FDQQRW
EH GLVDEOHG ZLWK DQ 0�FRGH� 3URJUDPPLQJ WKLV FRQWRXU ZLWK WRRO WLS
UDGLXV FRPSHQVDWLRQ RQ DOZD\V JHQHUDWHV DQ HUURU�

)LJXUH �����
7\SLFDO &LUFXODU 'HSDUWXUH (UURU

&XWWLQJ 7RRO

7KLV DUF FDQQRW EH FXW EHFDXVH WKH UDGLXV
RI WKH SURJUDPPHG DUF LV VPDOOHU WKDQ WKH
UDGLXV RI WKH WRRO�

3URJUDPPHG
SDWK

,QWHUIHUHQFH

7KLV HUURU RFFXUV ZKHQ FRPSHQVDWLRQ YHFWRUV LQWHUVHFW� 1RUPDOO\
ZKHQ WKLV LQWHUVHFWLRQ RFFXUV� D EDFNZDUGV PRWLRQ HUURU LV JHQHUDWHG�
KRZHYHU� D IHZ VSHFLDO FDVHV H[LVW WKDW DUH FDXJKW RQO\ E\
LQWHUIHUHQFH HUURU GHWHFWLRQ�
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)LJXUH �����
7\SLFDO ,QWHUIHUHQFH (UURU

&RPSHQVDWHG SDWK

3URJUDPPHG SDWK

(UURU LV JHQHUDWHG
EHFDXVH FRPSHQVDWHG
YHFWRUV FURVV&RPSHQVDWHG SDWK

QHFHVVDU\
WR FXW DUF

U

U

U

'LVDEOLQJ (UURU 'HWHFWLRQ

,I VR GHVLUHG� DOO RI WKH DERYH HUURU GHWHFWLRQ �ZLWK WKH H[FHSWLRQ RI
FLUFXODU GHSDUWXUH�WRR�VPDOO FDVHV� FDQ EH GLVDEOHG IRU D VSHFLILF
EORFN RU SRUWLRQ RI D SDUW SURJUDP� 7R GLVDEOH WKH HUURU GHWHFWLRQ IRU
D VSHFLILF EORFN� WKH V\VWHP LQVWDOOHU PXVW KDYH GHILQHG DQ 0�FRGH LQ
$03� %\ SURJUDPPLQJ WKLV 0�FRGH LQ D EORFN� DOO HUURU GHWHFWLRQ
IRU FXWWHU FRPSHQVDWLRQ PD\ EH GLVDEOHG� (UURU GHWHFWLRQ LV GLVDEOHG
XQWLO DQRWKHU 0�FRGH GHILQHG LQ $03 WR UH�HQDEOH HUURU GHWHFWLRQ LV
SURJUDPPHG LQ D EORFN�

,PSRUWDQW� &LUFXODU GHSDUWXUH WRR VPDOO FDVHV FDQQRW EH GLVDEOHG�
7KH FRQWURO FDQQRW H[HFXWH D FRPSHQVDWHG SDWK ZKHQ
WKLV HUURU RFFXUV�

7KH GHIDXOW FRQGLWLRQ LV HUURU GHWHFWLRQ HQDEOHG� 'HIDXOW YDOXHV IRU
WKHVH 0�FRGHV DUH�

0�FRGH� (UURU GHWHFWLRQ�

0��� GLVDEOHV

0��� HQDEOHV

(UURU GHWHFWLRQ 0��FRGHV DUH RQO\ IXQFWLRQDO ZKHQ FXWWHU
FRPSHQVDWLRQ LV DFWLYH� &XWWHU FRPSHQVDWLRQ LV DFWLYH ZKHQ WKH
FRQWURO LV LQ *�� RU *�� PRGH DQG KDV DOUHDG\ PDGH WKH HQWU\ PRYH
LQWR FRPSHQVDWLRQ� ,I DQ 0��� RU 0��� LV SURJUDPPHG LQ *��
PRGH RU EHIRUH WKH HQWU\ PRYH LQWR FXWWHU FRPSHQVDWLRQ WDNHV SODFH�
WKH 0 FRGH LV LJQRUHG�
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,I HUURU GHWHFWLRQ LV GLVDEOHG LQ FXWWHU FRPSHQVDWLRQ� DQG FXWWHU
FRPSHQVDWLRQ LV H[LWHG �*�� SURJUDPPHG�� WKH QH[W WLPH FXWWHU
FRPSHQVDWLRQ LV UHDFWLYDWHG HUURU GHWHFWLRQ ZLOO EH UHDFWLYDWHG
DXWRPDWLFDOO\� (UURU GHWHFWLRQ LV DOZD\V DXWRPDWLFDOO\ HQDEOHG ZKHQ
FXWWHU FRPSHQVDWLRQ LV DFWLYDWHG�

5HIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU WKH
0�FRGHV XVHG RQ \RXU VSHFLILF V\VWHP�

(1' 2) &+$37(5
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3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ 3RFNHW 0LOOLQJ &\FOHV

8VH SRFNHW PLOOLQJ F\FOHV WR FXW FLUFXODU� UHFWDQJXODU� KHPLVSKHULFDO
SRFNHWV DQG SRVWV� RU LUUHJXODU SRFNHWV DQG SRVWV� 3RFNHW PLOOLQJ
F\FOHV DUH F\FOHV WKDW PDNH PXOWLSOH SDVVHV DORQJ WKH ;� <� DQG =
D[HV WR FXW RXW D SRFNHW LQ D ZRUNSLHFH� 7KHUH DUH � SRFNHW PLOOLQJ
F\FOHV� 7KHVH LQFOXGH�

� ILYH *���� 3RFNHW 0LOOLQJ 5RXJKLQJ &\FOHV
� WKUHH *���� 3RFNHW 0LOOLQJ )LQLVKLQJ &\FOHV
,PSRUWDQW� <RX PXVW WXUQ FXWWHU FRPSHQVDWLRQ RII EHIRUH H[HFXWLQJ

DQ\ RI WKHVH SRFNHW F\FOHV� $Q HUURU ´,OOHJDO * &RGH
'XULQJ *���*��µ LV GLVSOD\HG LI FXWWHU FRPSHQVDWLRQ LV
RQ ZKHQ WKH FRQWURO H[HFXWHV RQH RI WKHVH SRFNHW
F\FOHV�

8VH WKH *���� SRFNHW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW
UHFWDQJXODU RU FLUFXODU SRFNHWV� VORWV� DQG WR HQODUJH DQ H[LVWLQJ
UHFWDQJXODU RU FLUFXODU SRFNHW�

,PSRUWDQW� 7KH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��� ,Q
WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV
VHOHFWHG DV WKH DFWLYH SODQH� ,I WKH FXUUHQW SODQH LV QRW
WKH ;< SODQH� WKH RSHUDWLRQ RI WKHVH F\FOHV ZLOO URWDWH
DFFRUGLQJO\�

,PSRUWDQW� 7RRO OHQJWK DQG GLDPHWHU RIIVHWV PXVW EH HQWHUHG DQG
DFWLYH SULRU WR WKH *�� EORFN�

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI SRFNHW PLOOLQJ
F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\
7KH IROORZLQJ VXEVHFWLRQV FRYHU XVLQJ WKH *���� URXJKLQJ F\FOH IRU
HDFK RI WKH SRVVLEOH SRFNHWV�

5HFWDQJXODU 3RFNHW 5RXJKLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D
UHFWDQJXODU SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH
UHFWDQJXODU FXWV DW D SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR URXJK RXW D UHFWDQJXODU SRFNHW KDV WKLV
IRUPDW�

&KDSWHU 2YHUYLHZ

3RFNHW 0LOOLQJ 5RXJKLQJ
&\FOH �*�����
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*���� ;BB<BB=BB,BB-BB��5 RU�&�BB3BB+BB'BB/BB(BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH UHFWDQJXODU SRFNHW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH
UHFWDQJXODU SRFNHW� ,Q LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI
WKH SRFNHW DV PHDVXUHG IURP WKH VWDUW OHYHO WR WKH SRFNHW ERWWRP� 7KLV
SDUDPHWHU PXVW EH SURJUDPPHG�

, - 7KH OHQJWK RI WKH UHFWDQJXODU SRFNHW·V VLGHV� , VSHFLILHV WKH OHQJWK RI WKH VLGH
SDUDOOHO WR WKH ; D[LV� - VSHFLILHV WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH < D[LV�
7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

,PSRUWDQW� ,W LV DVVXPHG WKDW , DQG - DUH DVVLJQHG LQ $03 DV WKH LQWHJUDQG
D[LV QDPHV WKDW FRUUHVSRQG WR WKH ; DQG < D[HV UHVSHFWLYHO\�

,PSRUWDQW� :KHQ URXJKLQJ RXW D UHFWDQJXODU SRFNHW� WKH WRRO GLDPHWHU FDQ
QRW H[FHHG WKH OHQJWK RI WKH VKRUWHVW VLGH RI WKH UHFWDQJXODU SRFNHW� ,I LW GRHV�
WKH FRQWURO HQWHUV &\FOH�6WRS PRGH DQG GLVSOD\V WKH HUURU PHVVDJH ´722/
5$',86 722 /$5*(µ RQ WKH &57�

�5 &RUQHU UDGLXV� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP URXQGHG
LQWHULRU FRUQHUV LQ WKH UHFWDQJXODU SRFNHW�

�& &RUQHU FKDPIHU� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP
FKDPIHUHG LQWHULRU FRUQHUV LQ WKH UHFWDQJXODU SRFNHW�

,PSRUWDQW� ,Q RUGHU WR SURJUDP URXQGHG RU FKDPIHUHG FRUQHUV WKH
&KDPIHULQJ DQG &RUQHU 5DGLXV RSWLRQ PXVW EH LQVWDOOHG LQ WKH FRQWURO�

3 'LUHFWLRQ RI URXJKLQJ FXW� 7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH URXJKLQJ FXWV
DUH SHUIRUPHG LQ D FORFNZLVH RU FRXQWHU�FORFNZLVH PRWLRQ� 3� VSHFLILHV
FORFNZLVH� 3� VSHFLILHV FRXQWHU�FORFNZLVH�

,PSRUWDQW� &XWWHU FRPSHQVDWLRQ �*���*��� PXVW EH GLVDEOHG SULRU WR WKH
*���� EORFN� 7KH FRQWURO JHQHUDWHV DQ HUURU LI FRPSHQVDWLRQ LV QRW GLVDEOHG�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH SRFNHW� 7KLV ILQLVK
DOORZDQFH FDQ EH UHPRYHG ODWHU XVLQJ D *���� ILQLVKLQJ F\FOH�

7R OHDYH D ILQLVK DOORZDQFH RQ WKH SRFNHW ERWWRP� SURJUDP D SRFNHW GHSWK �=
SDUDPHWHU� WKDW LV DW WKH GHVLUHG ILQLVK DOORZDQFH DERYH WKH DFWXDO SRFNHW ERWWRP�
7KLV ILQLVK DOORZDQFH FDQ EH UHPRYHG ODWHU XVLQJ D *���� ILQLVKLQJ F\FOH�

' 5RXJKLQJ FXW WKLFNQHVV� 7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP ZLGWK RI DQ\ ;<
D[LV URXJKLQJ FXWV� 7KLV LV DQ RSWLRQDO SDUDPHWHU� ,I QRW SURJUDPPHG� WKH FRQWURO
XVHV WKH GHIDXOW WKLFNQHVV� ZKLFK LV HTXDO WR KDOI RI WKH FXUUHQW WRRO GLDPHWHU�

,PSRUWDQW� 7KH URXJKLQJ FXW WKLFNQHVV FDQ QRW EH JUHDWHU WKDQ WKH FXUUHQW
WRRO GLDPHWHU� ,I LW LV� WKH FRQWURO ZLOO HQWHU &\FOH�6WRS PRGH DQG GLVSOD\ WKH HUURU
PHVVDJH ´'�:25' /$5*(5 7+$1 722/ ',$0(7(5µ RQ WKH &57�

/ ,QFUHPHQWDO SOXQJH GHSWK RI HDFK FXWWLQJ SDVV DORQJ WKH = D[LV� ,I / LV QRW
SURJUDPPHG� WKH SOXQJH DPRXQW ZLOO EH HTXDO WR WKH SURJUDPPHG GHSWK RI WKH
SRFNHW� 7KLV LV DQ RSWLRQDO SDUDPHWHU�

( 3OXQJH IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ = D[LV PRYHV� ,I
QRW SURJUDPPHG� WKH URXJKLQJ IHHGUDWH �)� ZLOO EH XVHG�

) 5RXJKLQJ IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ ;< D[LV
PRYHV� ,I QRW SURJUDPPHG� WKH H[LVWLQJ �PRGDO� IHHGUDWH ZLOO EH XVHG�

,PSRUWDQW� 7KH UHFWDQJXODU SRFNHW GRHV QRW KDYH WR EH SDUDOOHO WR WKH D[HV
RI WKH VHOHFWHG SODQH� ,W PD\ EH URWDWHG E\ URWDWLQJ WKH ZRUN FRRUGLQDWH V\VWHP
�*���� 5HIHU WR FKDSWHU �� IRU DGGLWLRQDO LQIRUPDWLRQ RQ URWDWLQJ WKH ZRUN
FRRUGLQDWH V\VWHP�
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)LJXUH ����
5HFWDQJXODU 3RFNHW 5RXJKLQJ 8VLQJ *����

-

,

5

���

3OXQJH 3RVLWLRQ

'��

'

'

+�75

�;� <�

<

;

,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
SRFNHW SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI
WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH UHFWDQJXODU SRFNHW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH FHQWHU RI
WKH UHFWDQJXODU SRFNHW LV WKH SOXQJH SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH
SOXQJH WR WKH SURJUDPPHG GHSWK WDNHV SODFH�

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� 7KLV PRYH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU� ,I ( LV QRW SURJUDPPHG� WKH
SOXQJH WDNHV SODFH DW WKH URXJKLQJ IHHGUDWH VSHFLILHG E\ WKH )
SDUDPHWHU�
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$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO SHUIRUPV D VLQJOH�D[LV
URXJKLQJ FXW RXWZDUG DORQJ HLWKHU WKH �; RU �< D[LV� 7KH URXJKLQJ
FXW LV SHUIRUPHG DORQJ ZKLFK HYHU D[LV LQWHUVHFWV WKH ORQJHU VLGH RI
WKH UHFWDQJXODU SRFNHW� 7KH FRQWURO WKHQ PRYHV WKH WRRO LQ D
UHFWDQJXODU SDWK� GHILQHG E\ WKH SURJUDPPHG VLGHV RI WKH UHFWDQJXODU
SRFNHW� WKDW VWDUWV DQG HQGV DW WKH VDPH SRLQW RQ HLWKHU WKH �; RU WKH
�< D[LV�

$IWHU FRPSOHWLQJ WKH UHFWDQJXODU SDWK� WKH FRQWURO PDNHV DQRWKHU
VLQJOH�D[LV URXJKLQJ FXW RXWZDUGV DORQJ WKH �; RU �< D[LV� 7KH
FRQWURO WKHQ PRYHV WKH WRRO LQ D UHFWDQJXODU SDWK WKDW VWDUWV DQG HQGV
DW WKH VDPH SRLQW RQ �; RU �< D[LV�

7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGH RI WKH SRFNHW� OHVV WKH ILQLVK
DOORZDQFH +� LV UHDFKHG� 7KH WRRO LV WKHQ VLPXOWDQHRXVO\ UDLVHG WR
WKH FOHDUDQFH DPRXQW DQG PRYHG WR WKH SOXQJH�SRVLWLRQ� 7KLV
FRPSOHWHV WKH PDFKLQLQJ RI RQH / OHYHO�

7KH ZLGWK RI WKH ILUVW URXJKLQJ FXW LV HTXDO WR WKH SURJUDPPHG URXJK
FXW WKLFNQHVV� '� GLYLGHG E\ WZR WKHQ PXOWLSOLHG E\ ��� ��'��� [
������� 7KH ZLGWK RI WKH ODVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV
SOXV WKH ILQLVK DOORZDQFH �+ � 75��

7KH ZLGWK RI WKH UHPDLQLQJ URXJKLQJ FXWV LV FDOFXODWHG E\ WKH FRQWURO
EDVHG RQ WKH UHPDLQLQJ DUHD WR EH URXJKHG�RXW DQG WKH SURJUDPPHG
URXJK FXW WKLFNQHVV� '� 7KH FRQWURO GLYLGHV WKH UHPDLQLQJ DUHD E\ '
WR FDOFXODWH WKH QXPEHU RI URXJKLQJ FXWV QHHGHG WR URXJK RXW WKLV
DUHD� 7KH FRQWURO WKHQ DGMXVWV WKH ZLGWK DQG QXPEHU RI WKHVH FXWV
XQWLO DQ HYHQ QXPEHU RI URXJKLQJ FXWV LV DFKLHYHG� 7KH ZLGWK RI
WKHVH FXWV ZLOO DOZD\V EH HTXDO WR RU OHVV WKDQ WKH SURJUDPPHG URXJK
FXW WKLFNQHVV� '�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SRFNHW LV PDFKLQHG RXW�

2QFH WKH SRFNHW KDV EHHQ PDFKLQHG RXW� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO SOXV WKH FOHDUDQFH DPRXQW ZKLOH
PRYLQJ LW DZD\ IURP SRFNHW HGJH E\ WKH FOHDUDQFH DPRXQW� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV WKHQ
PRYHG DW UDSLG IHHGUDWH VLPXOWDQHRXVO\ DORQJ WKH ;� <� DQG = D[HV WR
WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO�

,I �5 RU �& LV QRW SURJUDPPHG LQ WKH *���� EORFN� HDFK FRUQHU RI WKH
UHFWDQJXODU SRFNHW LV VTXDUHG RII DV PXFK DV WKH WRRO UDGLXV ZLOO
DOORZ� ,I �5 RU �& LV SURJUDPPHG LQ WKH *���� EORFN� WKH FRUQHUV RI
WKH UHFWDQJXODU SRFNHW ZLOO HLWKHU EH URXQGHG RU FKDPIHUHG� 5HIHU WR
FKDSWHU ��� 8VLQJ &KDPIHUV DQG &RUQHU 5DGLXV� IRU DGGLWLRQDO
LQIRUPDWLRQ RQ FKDPIHUV DQG FRUQHU URXQGLQJ�
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5HFWDQJXODU 3RFNHW (QODUJLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ URXJKLQJ F\FOH WR HQODUJH DQ H[LVWLQJ
UHFWDQJXODU SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH
UHFWDQJXODU FXWV DW D SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR HQODUJH DQ H[LVWLQJ UHFWDQJXODU SRFNHW KDV
WKLV IRUPDW�

*���� ;BB<BB=BB,BB-BB4BB��5 RU�&�BB3BB+BB'BB/BB(BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH RULJLQDO UHFWDQJXODU SRFNHW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH
UHFWDQJXODU SRFNHW�

, - /HQJWK RI WKH RULJLQDO UHFWDQJXODU SRFNHW·V VLGHV� , VSHFLILHV WKH OHQJWK RI WKH VLGH
SDUDOOHO WR WKH ; D[LV� - VSHFLILHV WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH < D[LV�
7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

,PSRUWDQW� ,W LV DVVXPHG WKDW , DQG - DUH DVVLJQHG LQ $03 DV WKH LQWHJUDQG
D[LV QDPHV WKDW FRUUHVSRQG WR WKH ; DQG < D[HV UHVSHFWLYHO\�

4 8QVLJQHG LQFUHPHQWDO YDOXH WKDW VSHFLILHV KRZ PXFK WKH RULJLQDO UHFWDQJXODU
SRFNHW VKRXOG EH HQODUJHG� , DQG - DUH ERWK HQODUJHG E\ WKLV DPRXQW�

�5 &RUQHU UDGLXV�

�& &RUQHU FKDPIHU�

3 'LUHFWLRQ RI URXJKLQJ FXW�

+ )LQLVK DOORZDQFH�

' 5RXJKLQJ FXW WKLFNQHVV�

/ ,QFUHPHQWDO SOXQJH GHSWK�

( 3OXQJH IHHGUDWH�

) 5RXJKLQJ IHHGUDWH�

,PSRUWDQW� 7KH UHFWDQJXODU SRFNHW GRHV QRW KDYH WR EH SDUDOOHO WR
WKH D[HV RI WKH VHOHFWHG SODQH� ,W PD\ EH URWDWHG E\
URWDWLQJ WKH ZRUN FRRUGLQDWH V\VWHP �*���� 5HIHU WR
FKDSWHU �� IRU DGGLWLRQDO LQIRUPDWLRQ RQ URWDWLQJ WKH
ZRUN FRRUGLQDWH V\VWHP�



����� 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HFWDQJXODU 3RFNHW (QODUJLQJ 8VLQJ *����

4

3OXQJH 3RVLWLRQ

�;� <�

(;,67,1* 32&.(7

4

'

'

'

+�75

,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
RULJLQDO SRFNHW SULRU WR WKH *���� EORFN� 7KH =
FRRUGLQDWH RI WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO
RU WRS RI WKH SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI
WKH WRRO� 7KH SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK
RWKHU WKDQ WKH F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ
HUURU LV JHQHUDWHG�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR V\VWHP
LQVWDOOHUV OLWHUDWXUH� ZKLOH PRYLQJ LW WR WKH ORQJHVW VLGH RI WKH
RULJLQDO SRFNHW� 7KLV PRYH LV DOZD\V DORQJ WKH �; RU ��< D[LV
GHSHQGLQJ RQ ZKHWKHU WKH UHFWDQJXODU SRFNHW LV ORQJHU DORQJ WKH ; RU
< D[LV �VKRUWHU D[LV PRYH LV WKH ILUVW PRYH�� 7KLV SRVLWLRQ LV WKH
SOXQJH� SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH SOXQJH WR WKH SURJUDPPHG
GHSWK WDNHV SODFH�

,PSRUWDQW� ,I WKH RULJLQDO SRFNHW KDV URXQGHG RU FKDPIHUHG
FRUQHUV� H[FHVV PDWHULDO PD\ EH LQ WKH FRUQHUV WKDW PD\
KDYH WR EH FOHDQHG RXW EHIRUH DWWHPSWLQJ WR HQODUJH WKH
RULJLQDO SRFNHW� VLQFH WKH *���� F\FOH GRHV QRW
FRPSHQVDWH IRU URXQGHG RU FKDPIHUHG FRUQHUV�



�����8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� 7KH SOXQJH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU� ,I ( LV QRW SURJUDPPHG� WKH
SOXQJH WDNHV SODFH DW WKH URXJKLQJ IHHGUDWH VSHFLILHG E\ WKH )
SDUDPHWHU�

$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO SHUIRUPV D VLQJOH�D[LV FXW
RXWZDUGV WR D SRLQW RQ WKH ORQJHVW VLGH RI WKH UHFWDQJXODU SRFNHW�
7KLV PRYH LV DOZD\V DORQJ WKH �; RU �< D[LV GHSHQGLQJ RQ ZKHWKHU
WKH UHFWDQJXODU SRFNHW LV ORQJHU DORQJ WKH ; RU < D[LV �VKRUWHU D[LV
PRYH LV WKH ILUVW PRYH�� 7KH FRQWURO WKHQ PRYHV WKH WRRO LQ D
UHFWDQJXODU SDWK WKDW VWDUWV DQG HQGV DW HLWKHU WKH �; RU �< D[LV�

7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGHV RI WKH HQODUJHG SRFNHW� OHVV
WKH ILQLVK DOORZDQFH +� DUH UHDFKHG� 7KH WRRO LV WKHQ UDLVHG E\ WKH
FOHDUDQFH DPRXQW DQG PRYHG DW UDSLG IHHGUDWH EDFN WR WKH SOXQJH�
SRVLWLRQ� 7KLV FRPSOHWHV WKH PDFKLQLQJ RI RQH / OHYHO�

7KH ZLGWK RI WKH ODVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV SOXV WKH
ILQLVK DOORZDQFH �+ � 75�� 7KH ZLGWK RI WKH UHPDLQLQJ URXJKLQJ
FXWV LV FDOFXODWHG E\ WKH FRQWURO EDVHG RQ WKH UHPDLQLQJ DUHD WR EH
URXJKHG�RXW DQG WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '� 7KH
FRQWURO GLYLGHV WKH UHPDLQLQJ DUHD E\ ' WR FDOFXODWH WKH QXPEHU RI
URXJKLQJ FXWV QHHGHG WR URXJK RXW WKLV DUHD� 7KH FRQWURO WKHQ DGMXVWV
WKH ZLGWK DQG QXPEHU RI WKHVH FXWV XQWLO DQ HYHQ QXPEHU RI URXJKLQJ
FXWV LV DFKLHYHG� 7KH ZLGWK RI WKHVH FXWV ZLOO DOZD\V EH HTXDO WR RU
OHVV WKDQ WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SRFNHW LV PDFKLQHG RXW�

2QFH WKH SRFNHW KDV EHHQ PDFKLQHG RXW� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO SOXV WKH FOHDUDQFH DPRXQW ZKLOH
PRYLQJ LW DZD\ IURP SRFNHW HGJH E\ WKH FOHDUDQFH DPRXQW� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV WKHQ
PRYHG DW UDSLG IHHGUDWH VLPXOWDQHRXVO\ DORQJ WKH ;� <� DQG = D[HV WR
WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO�

,I �5 RU �& LV QRW SURJUDPPHG LQ WKH *���� EORFN� HDFK FRUQHU RI WKH
UHFWDQJXODU SRFNHW LV VTXDUHG RII DV PXFK DV WKH WRRO UDGLXV ZLOO
DOORZ� ,I �5 RU �& LV SURJUDPPHG LQ WKH *���� EORFN� WKH FRUQHUV RI
WKH UHFWDQJXODU SRFNHW ZLOO HLWKHU EH URXQGHG RU FKDPIHUHG� 5HIHU WR
FKDSWHU ��� 8VLQJ &KDPIHUV DQG &RUQHU 5DGLXV� IRU DGGLWLRQDO
LQIRUPDWLRQ RQ FKDPIHULQJ DQG FRUQHU URXQGLQJ�



����� 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

6ORW 5RXJKLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D VORW LQ D
ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FXWV DW D SURJUDPPHG OHQJWK
DQG GHSWK�

7KH *���� EORFN XVHG WR URXJK RXW D VORW KDV WKLV IRUPDW�

*���� ;BB<BB=BB,BB5BB3BB+BB'BB/BB(BB)BB� �; D[LV VORW�

RU

*���� ;BB<BB=BB-BB5BB3BB+BB'BB/BB(BB)BB� �< D[LV VORW�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH VORW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH VORW�

, - 7KH OHQJWK RI WKH VORW DV PHDVXUHG IURP WKH SRLQWV ZKHUH WKH D[LV LQWHUVHFWV WKH
DUF DW HDFK HQG RI WKH VORW� , VSHFLILHV WKH OHQJWK RI D ; D[LV VORW� - VSHFLILHV WKH
OHQJWK RI D < D[LV VORW� 7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

,PSRUWDQW� ,W LV DVVXPHG WKDW , DQG - DUH DVVLJQHG LQ $03 DV WKH LQWHJUDQG
D[LV QDPHV WKDW FRUUHVSRQG WR WKH ; DQG < D[HV UHVSHFWLYHO\�

5 7KH UDGLXV RI WKH DUF DW HDFK HQG RI WKH VORW� 7KH UDGLXV HTXDOV WKH VORW�ZLGWK���
,I QRW SURJUDPPHG� WKH FRQWURO XVHV WKH WRRO UDGLXV YDOXH�

,PSRUWDQW� :KHQ URXJKLQJ RXW D VORW� WKH WRRO UDGLXV FDQ QRW H[FHHG WKH
UDGLXV RI WKH DUF DW HDFK HQG RI WKH VORW� ,I LW GRHV� WKH FRQWURO HQWHUV &\FOH�6WRS
PRGH DQG GLVSOD\V WKH HUURU PHVVDJH ´722/ 5$',86 722 /$5*(µ RQ WKH
&57�

3 'LUHFWLRQ RI URXJKLQJ FXW�

+ )LQLVK DOORZDQFH�

' 5RXJKLQJ FXW WKLFNQHVV�

/ ,QFUHPHQWDO SOXQJH GHSWK�

( 3OXQJH IHHGUDWH�

) 5RXJKLQJ IHHGUDWH�
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)LJXUH ����
6ORW 5RXJKLQJ 8VLQJ *����
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'
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3OXQJH
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG DW WKH FHQWHU RI WKH VORW
SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI WKLV
SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

,I WKH SURJUDPPHG 5 SDUDPHWHU LV JUHDWHU WKDQ WKH WRRO UDGLXV� WKLV
F\FOH LV SURFHVVHG VLPLODU WR D *���� URXJKLQJ F\FOH IRU D UHFWDQJXODU
SRFNHW� 7KH GLIIHUHQFH EHLQJ WKDW WKH 5 SDUDPHWHU SURJUDPPHG LQ D
VORW URXJKLQJ F\FOH VSHFLILHV WKH UDGLXV RI WKH DUF DW WKH HQG RI WKH
VORW YHUVHV WKH UDGLXV RI WKH FRUQHUV LQ D UHFWDQJXODU URXJKLQJ F\FOH�
7KH FRQWURO FXWV DQ DUF DW WKH VKRUW VLGH RI WKH UHFWDQJXODU SRFNHW
EDVHG RQ WKH SURJUDPPHG 5 SDUDPHWHU DQG WKH DUF�FHQWHU GHWHUPLQHG
E\ WKH FRQWURO�

,I WKH SURJUDPPHG 5 SDUDPHWHU LV HTXDO WR WKH WRRO UDGLXV� WKH
FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH WRRO E\ WKH FOHDUDQFH DPRXQW �$03
VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�
ZKLOH PRYLQJ LW WR WKH DUF�FHQWHU DW WKH �; RU �< HQG RI WKH VORW� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KLV SRVLWLRQ LV
WKH SOXQJH�SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH SOXQJH WR WKH
SURJUDPPHG GHSWK WDNHV SODFH�



������ 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� 7KH SOXQJH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU� $IWHU WKH SOXQJH RSHUDWLRQ D
URXJKLQJ FXW LV PDGH DW WKH IHHGUDWH VSHFLILHG E\ WKH ) SDUDPHWHU WR
WKH DUF�FHQWHU DW WKH �; RU �< HQG RI WKH VORW�

$ SOXQJH WR WKH QH[W LQFUHPHQWDO / OHYHO RU WR WKH SURJUDPPHG =
OHYHO LV PDGH� $ URXJKLQJ FXW LV PDGH DW WKH IHHGUDWH ) WR WKH
DUF�FHQWHU DW WKH �; RU �< HQG RI WKH VORW� 7KLV SURFHVV LV UHSHDWHG DW
HDFK / OHYHO XQWLO WKH VORW LV PDFKLQHG RXW� :KHQ WKH VORW LV
PDFKLQHG RXW WKH FRQWURO UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO SOXV WKH
FOHDUDQFH DPRXQW DQG WKHQ PRYHV LW WR WKH SUH�F\FOH SRVLWLRQ RI WKH
WRRO�

&LUFXODU 3RFNHW 5RXJKLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D FLUFXODU
SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FLUFXODU FXWV DW D
SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR URXJK RXW D FLUFXODU SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB3BB+BB'BB/BB(BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FLUFXODU SRFNHW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH FLUFXODU
SRFNHW�

5 7KH UDGLXV RI WKH FLUFXODU SRFNHW� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

3 'LUHFWLRQ RI URXJKLQJ FXW�

+ )LQLVK DOORZDQFH�

' 5RXJKLQJ FXW WKLFNQHVV�

/ ,QFUHPHQWDO SOXQJH GHSWK�

( 3OXQJH IHHGUDWH�

) 5RXJKLQJ IHHGUDWH�



������8VLQJ 3RFNHW 0LOOLQJ &\FOHV
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)LJXUH ����
&LUFXODU 3RFNHW 5RXJKLQJ 8VLQJ *����

3OXQJH 3RVLWLRQ

�;� <�

'��
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
SRFNHW SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI
WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH FLUFXODU SRFNHW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH FHQWHU RI
WKH SRFNHW LV WKH SOXQJH SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH SOXQJH WR
WKH SURJUDPPHG GHSWK WDNHV SODFH�

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� 7KLV PRYH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU� ,I ( LV QRW SURJUDPPHG� WKH
SOXQJH WDNHV SODFH DW WKH URXJKLQJ IHHGUDWH�

$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO SHUIRUPV D VLQJOH�D[LV FXW
RXWZDUGV DORQJ WKH �; D[LV RI WKH FLUFXODU SRFNHW� 7KH FRQWURO WKHQ
PRYHV WKH WRRO LQ D ��� GHJUHH FLUFXODU SDWK� GHILQHG E\ WKH FHQWHU RI
WKH FLUFXODU SRFNHW DQG LW·V UDGLXV� DURXQG WKH SOXQJH� SRVLWLRQ�



������ 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

$IWHU FRPSOHWLQJ WKH ��� GHJUHH FLUFXODU SDWK� WKH FRQWURO PDNHV D
VLQJOH�D[LV URXJK FXW RXWZDUGV DORQJ WKH �; D[LV WKHQ FXWV DQRWKHU
��� GHJUHH FLUFXODU SDWK� 7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGHV RI
WKH SRFNHW� OHVV WKH ILQLVK DOORZDQFH +� DUH UHDFKHG� 7KH WRRO LV WKHQ
VLPXOWDQHRXVO\ UDLVHG E\ WKH FOHDUDQFH DPRXQW DQG PRYHG DW UDSLG
IHHGUDWH EDFN WR WKH SOXQJH�SRVLWLRQ� 7KLV FRPSOHWHV PDFKLQLQJ RI
RQH / OHYHO�

7KH ZLGWK RI WKH ILUVW URXJKLQJ FXW LV HTXDO WR WKH SURJUDPPHG URXJK
FXW WKLFNQHVV� '� GLYLGHG E\ WZR WKHQ PXOWLSOLHG E\ ��� ��'��� [
������� 7KH ZLGWK RI WKH ODVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV
SOXV WKH ILQLVK DOORZDQFH �+ � 75��

7KH ZLGWK RI WKH UHPDLQLQJ URXJKLQJ FXWV LV FDOFXODWHG E\ WKH FRQWURO
EDVHG RQ WKH UHPDLQLQJ DUHD WR EH URXJKHG�RXW DQG WKH SURJUDPPHG
URXJK FXW WKLFNQHVV� '� 7KH FRQWURO GLYLGHV WKH UHPDLQLQJ DUHD E\ '
WR FDOFXODWH WKH QXPEHU RI URXJKLQJ FXWV QHHGHG WR URXJK RXW WKLV
DUHD� 7KH FRQWURO WKHQ DGMXVWV WKH ZLGWK DQG QXPEHU RI WKHVH FXWV
XQWLO DQ HYHQ QXPEHU RI URXJKLQJ FXWV LV DFKLHYHG� 7KH ZLGWK RI
WKHVH FXWV ZLOO DOZD\V EH HTXDO WR RU OHVV WKDQ WKH SURJUDPPHG URXJK
FXW WKLFNQHVV� '�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SRFNHW LV PDFKLQHG RXW�

2QFH WKH SRFNHW KDV EHHQ PDFKLQHG RXW� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO SOXV WKH FOHDUDQFH DPRXQW ZKLOH
PRYLQJ LW DZD\ IURP SRFNHW HGJH E\ WKH FOHDUDQFH DPRXQW� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV WKHQ
PRYHG DW UDSLG IHHGUDWH VLPXOWDQHRXVO\ DORQJ WKH ;� <� DQG = D[HV WR
WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO�

&LUFXODU 3RFNHW (QODUJLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ URXJKLQJ F\FOH WR HQODUJH DQ H[LVWLQJ
FLUFXODU SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FLUFXODU
FXWV DW D SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR HQODUJH DQ H[LVWLQJ FLUFXODU SRFNHW KDV WKLV
IRUPDW�

*���� ;BB<BB=BB5BB4BB3BB+BB'BB/BB(BB)BB�



������8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH RULJLQDO FLUFXODU SRFNHW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH FLUFXODU
SRFNHW�

5 7KH UDGLXV RI WKH RULJLQDO FLUFXODU SRFNHW� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

4 8QVLJQHG LQFUHPHQWDO YDOXH WKDW VSHFLILHV KRZ PXFK WKH RULJLQDO FLUFXODU SRFNHW
VKRXOG EH HQODUJHG� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG� 7KH UDGLXV RI WKH
HQODUJHG FLUFXODU SRFNHW LV HTXDO WR 5 � 4�

3 'LUHFWLRQ RI URXJKLQJ FXW�

+ )LQLVK DOORZDQFH�

' 5RXJKLQJ FXW WKLFNQHVV�

/ ,QFUHPHQWDO SOXQJH GHSWK�

( 3OXQJH IHHGUDWH�

) 5RXJKLQJ IHHGUDWH�

)LJXUH ����
&LUFXODU 3RFNHW (QODUJLQJ 8VLQJ *����

(;,67,1*
32&.(7

4

3OXQJH 3RVLWLRQ

' ' ' �;� <�

5

<

;

,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
SRFNHW SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI
WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�



������ 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH RULJLQDO FLUFXODU SRFNHW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV�
7KLV VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV
WKHQ PRYHG DORQJ WKH �; D[LV WR WKH OHIW VLGH RI WKH RULJLQDO FLUFXODU
SRFNHW� 7KLV SRVLWLRQ LV WKH SOXQJH�SRVLWLRQ RI WKH F\FOH�

$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO SHUIRUPV D VLQJOH�D[LV FXW
RXWZDUGV DORQJ WKH �; D[LV RI WKH FLUFXODU SRFNHW� 7KH FRQWURO WKHQ
PRYHV WKH WRRO LQ D ��� GHJUHH FLUFXODU SDWK WKDW VWDUWV DQG HQGV DW
WKH �; D[LV�

$IWHU FRPSOHWLQJ WKH ��� GHJUHH FLUFXODU SDWK� WKH FRQWURO PDNHV D
VLQJOH�D[LV URXJK FXW RXWZDUGV DORQJ WKH �; D[LV WKHQ FXWV DQRWKHU
��� GHJUHH FLUFXODU SDWK� 7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGHV RI
WKH SRFNHW� OHVV WKH ILQLVK DOORZDQFH +� DUH UHDFKHG� 7KH WRRO LV WKHQ
VLPXOWDQHRXVO\ UDLVHG E\ WKH FOHDUDQFH DPRXQW DQG PRYHG DW UDSLG
IHHGUDWH EDFN WR WKH SOXQJH�SRVLWLRQ� 7KLV FRPSOHWHV PDFKLQLQJ RI
RQH / OHYHO�

7KH ZLGWK RI WKH ODVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV SOXV WKH
ILQLVK DOORZDQFH �+ � 75�� 7KH ZLGWK RI WKH UHPDLQLQJ URXJKLQJ
FXWV LV FDOFXODWHG E\ WKH FRQWURO EDVHG RQ WKH UHPDLQLQJ DUHD WR EH
URXJKHG�RXW DQG WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '� 7KH
FRQWURO GLYLGHV WKH UHPDLQLQJ DUHD E\ ' WR FDOFXODWH WKH QXPEHU RI
URXJKLQJ FXWV QHHGHG WR URXJK RXW WKLV DUHD� 7KH FRQWURO WKHQ DGMXVWV
WKH ZLGWK DQG QXPEHU RI WKHVH FXWV XQWLO DQ HYHQ QXPEHU RI URXJKLQJ
FXWV LV DFKLHYHG� 7KH ZLGWK RI WKHVH FXWV ZLOO DOZD\V EH HTXDO WR RU
OHVV WKDQ WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SRFNHW LV PDFKLQHG RXW�

2QFH WKH SRFNHW KDV EHHQ PDFKLQHG RXW� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO SOXV WKH FOHDUDQFH DPRXQW ZKLOH
PRYLQJ LW DZD\ IURP SRFNHW HGJH E\ WKH FOHDUDQFH DPRXQW� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV WKHQ
PRYHG DW UDSLG IHHGUDWH VLPXOWDQHRXVO\ DORQJ WKH ;� <� DQG = D[HV WR
WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO�

8VH WKH *���� SRFNHW PLOOLQJ ILQLVKLQJ F\FOH WR UHPRYH WKH ILQLVK
DOORZDQFH OHIW RQ WKH VLGHV RI WKH UHFWDQJXODU RU FLUFXODU SRFNHWV�
DQG VORWV� 8VH WKLV F\FOH WR ILQLVK D SRFNHW IRUPHG E\ XVLQJ D *����
URXJKLQJ F\FOH� 7\SLFDOO\ D WRRO FKDQJH LV PDGH EHWZHHQ WKH *����
DQG WKH *���� F\FOHV�

3RFNHW 0LOOLQJ )LQLVKLQJ
&\FOH �*�����



������8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 5HPHPEHU�

� WKH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��
� ,Q WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV

VHOHFWHG DV WKH DFWLYH SODQH�
� WRRO OHQJWK DQG GLDPHWHU RIIVHWV PXVW EH HQWHUHG DQG DFWLYH

SULRU WR WKH *�� EORFN
� LI WKH UDGLXV RI WKH ILQLVKLQJ WRRO LV ODUJHU WKDQ WKH UDGLXV RI WKH

URXJKLQJ WRRO� VRPH PDWHULDO PD\ EH OHIW LQ WKH FRUQHUV RI WKH
SRFNHW DIWHU WKH ILQLVKLQJ SDVV

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI SRFNHW PLOOLQJ
F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\
7KH IROORZLQJ VXEVHFWLRQV FRYHU XVLQJ WKH *���� ILQLVKLQJ F\FOH IRU
HDFK RI WKH SRVVLEOH SRFNHWV�

5HFWDQJXODU 3RFNHW )LQLVKLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D UHFWDQJXODU
SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH
ILQLVK DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI D UHFWDQJXODU SRFNHW
GXULQJ D *���� URXJKLQJ F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D UHFWDQJXODU SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB,BB-BB��5 RU �&�BB3BB+BB/BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH UHFWDQJXODU SRFNHW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH
UHFWDQJXODU SRFNHW� ,Q LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI
WKH SRFNHW DV PHDVXUHG IURP WKH VWDUW OHYHO WR WKH SRFNHW ERWWRP� 7KLV
SDUDPHWHU PXVW EH SURJUDPPHG�

, - 7KH OHQJWK RI WKH UHFWDQJXODU SRFNHW·V VLGHV� , VSHFLILHV WKH OHQJWK RI WKH VLGH
SDUDOOHO WR WKH ; D[LV� - VSHFLILHV WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH < D[LV�
7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

,PSRUWDQW� ,W LV DVVXPHG WKDW , DQG - DUH DVVLJQHG LQ $03 DV WKH LQWHJUDQG
D[LV QDPHV WKDW FRUUHVSRQG WR WKH ; DQG < D[HV UHVSHFWLYHO\�

�5 &RUQHU UDGLXV� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP URXQGHG
LQWHULRU FRUQHUV LQ WKH UHFWDQJXODU SRFNHW�

�& &RUQHU FKDPIHU� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP
FKDPIHUHG LQWHULRU FRUQHUV LQ WKH UHFWDQJXODU SRFNHW�

,PSRUWDQW� ,Q RUGHU WR SURJUDP URXQGHG RU FKDPIHUHG FRUQHUV WKH
&KDPIHULQJ DQG &RUQHU 5DGLXV RSWLRQ PXVW EH LQVWDOOHG LQ WKH FRQWURO�



������ 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

3 'LUHFWLRQ RI ILQLVKLQJ FXW� 7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH ILQLVKLQJ FXWV
DUH SHUIRUPHG LQ D FORFNZLVH RU FRXQWHU�FORFNZLVH PRWLRQ� 3� VSHFLILHV
FORFNZLVH� 3� VSHFLILHV FRXQWHU�FORFNZLVH�

,PSRUWDQW� &XWWHU FRPSHQVDWLRQ �*���*��� PXVW EH GLVDEOHG SULRU WR WKH
*���� EORFN� 7KH FRQWURO JHQHUDWHV DQ HUURU LI FRPSHQVDWLRQ LV QRW GLVDEOHG�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH SRFNHW� 7KLV LV DQ
RSWLRQDO SDUDPHWHU WKDW LV SURYLGHG WR DOORZ IRU PXOWLSOH ILQLVKLQJ FXWV�

/ ,QFUHPHQWDO SOXQJH GHSWK RI HDFK FXWWLQJ SDVV SOXQJH DORQJ WKH = D[LV� ,I / LV
SURJUDPPHG� D ILQLVK SDVV LV PDGH DW HDFK / OHYHO� ,I / LV QRW SURJUDPPHG� RQO\
RQH ILQLVKLQJ SDVV LV PDGH DW WKH SURJUDPPHG = GHSWK� 7KLV LV DQ RSWLRQDO
SDUDPHWHU� ,W LV W\SLFDOO\ SURJUDPPHG ZKHQ D YHU\ GHHS SRFNHW LV EHLQJ ILQLVKHG�

) )LQLVKLQJ IHHGUDWH� ,I QRW SURJUDPPHG WKH H[LVWLQJ �PRGDO� IHHGUDWH ZLOO EH XVHG�

,PSRUWDQW� 7KH UHFWDQJXODU SRFNHW GRHV QRW KDYH WR EH SDUDOOHO WR
WKH D[HV RI WKH VHOHFWHG SODQH� ,W PD\ EH URWDWHG E\
URWDWLQJ WKH ZRUN FRRUGLQDWH V\VWHP �*���� 5HIHU WR
FKDSWHU �� IRU DGGLWLRQDO LQIRUPDWLRQ RQ URWDWLQJ WKH
ZRUN FRRUGLQDWH V\VWHP�

,Q D ILQLVKLQJ F\FOH� D VPRRWK HQWU\ WR DQG H[LW IURP WKH ILQLVK
FRQWRXU LV DFFRPSOLVKHG E\ KDYLQJ WKH WRRO DSSURDFK DQG OHDYH WKH
ILQLVK FRQWRXU DORQJ D WDQJHQWLDO DUF� 7KH UDGLXV RI WKLV DUF LV VHW
HTXDO WR WKH WRRO GLDPHWHU E\ WKH FRQWURO� 7KH WDQJHQWLDO HQWU\�H[LW
SRLQW LV DORQJ WKH �; RU �< D[LV GHSHQGLQJ RQ ZKLFK D[LV LQWHUVHFWV
WKH FHQWHU RI WKH ORQJHU VLGH RI WKH UHFWDQJXODU SRFNHW� ,I WKH SRFNHW
LV VTXDUH� WKH WDQJHQWLDO HQWU\�H[LW SRLQW LV DORQJ WKH �; D[LV�



������8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
5HFWDQJXODU 3RFNHW )LQLVKLQJ 8VLQJ *����
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
SRFNHW SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI
WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH UHFWDQJXODU SRFNHW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH�

7KH FRQWURO VWDUWV WKH ILQLVK SDVV E\ PRYLQJ WKH WRRO IURP WKH SRFNHW
FHQWHU WR WKH VWDUW SRLQW RI WKH WDQJHQWLDO HQWU\�H[LW SDWK� 7KLV VWDUW
SRLQW LV WKH SOXQJH SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH SOXQJH WR WKH
SURJUDPPHG GHSWK WDNHV SODFH�

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU�



������ 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

$IWHU WKH SOXQJH RSHUDWLRQ� WKH WRRO LV PRYHG DORQJ WKH WDQJHQWLDO
HQWU\�H[LW SDWK WR WKH WDQJHQWLDO HQWU\�H[LW SRLQW RQ WKH VLGH RI WKH
SRFNHW� $ ILQLVK SDVV WKDW HQGV DW WKH WDQJHQWLDO HQWU\�H[LW SRLQW LV
WKHQ FXW DURXQG WKH VLGHV RI WKH UHFWDQJXODU SRFNHW� 7KH FRQWURO HQGV
WKH ILQLVK SDVV E\ PRYLQJ WKH WRRO IURP WKH WDQJHQWLDO HQWU\�H[LW
SRLQW WR WKH HQG SRLQW RI WKH WDQJHQWLDO HQWU\�H[LW SDWK�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG� WKH
WRRO LV VLPXOWDQHRXVO\ UDLVHG E\ WKH FOHDUDQFH DPRXQW DQG PRYHG
EDFN WR WKH WDQJHQWLDO HQWU\�H[LW SDWK VWDUW SRLQW DW WKH UDSLG IHHGUDWH�
$ SOXQJH WR WKH QH[W OHYHO LV WKHQ PDGH� $ ILQLVK SDVV LV PDGH DW
HDFK / OHYHO XQWLO WKH SRFNHW ERWWRP LV UHDFKHG�

:KHQ DOO ILQLVK SDVVHV DUH FRPSOHWHG� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO ZKLOH PRYLQJ LW DZD\ IURP WKH
VLGH RI WKH SRFNHW E\ WKH FOHDUDQFH DPRXQW� 7KLV VLPXOWDQHRXV PRYH
WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH FRQWURO WKHQ UHWUDFWV WKH WRRO DW
UDSLG IHHGUDWH LQ DOO WKUHH D[HV EDFN WR WKH SUH�F\FOH SRVLWLRQ RI WKH
WRRO�

&LUFXODU 3RFNHW )LQLVKLQJ

8VH WKH *���� SRFNHW PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D FLUFXODU
SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH
ILQLVK DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI D FLUFXODU SRFNHW GXULQJ
D *���� F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D FLUFXODU SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB3BB+BB/BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FLUFXODU SRFNHW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH FLUFXODU
SRFNHW�

5 7KH UDGLXV RI WKH FLUFXODU SRFNHW� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

3 'LUHFWLRQ RI ILQLVKLQJ FXW�

+ )LQLVK DOORZDQFH�

/ ,QFUHPHQWDO SOXQJH GHSWK�

) )LQLVKLQJ IHHGUDWH�

,Q D ILQLVKLQJ F\FOH� D VPRRWK HQWU\ WR DQG H[LW IURP WKH ILQLVK
FRQWRXU LV DFFRPSOLVKHG E\ KDYLQJ WKH WRRO DSSURDFK DQG OHDYH WKH
ILQLVK FRQWRXU DORQJ D WDQJHQWLDO DUF� 7KH UDGLXV RI WKLV DUF LV VHW
HTXDO WR WKH WRRO UDGLXV E\ WKH FRQWURO� 7KH WDQJHQWLDO HQWU\�H[LW
SRLQW ZLOO DOZD\V EH DW WKH OHIW VLGH RI WKH FLUFXODU SRFNHW DORQJ WKH
�; D[LV�



������8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
&LUFXODU 3RFNHW )LQLVKLQJ 8VLQJ *����
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
SRFNHW SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI
WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

([FHSW IRU WKH VKDSH RI WKH SRFNHW� WKH UHVW RI WKH FLUFXODU SRFNHW
ILQLVKLQJ F\FOH LV LGHQWLFDO WR WKDW RI D UHFWDQJXODU SRFNHW ILQLVKLQJ
F\FOH�

6ORW )LQLVKLQJ 8VLQJ *����

8VH WKH *���� SRFNHW PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D VORW LQ D
ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH ILQLVK
DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI D VORW GXULQJ D *���� F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D VORW KDV WKLV IRUPDW�

*���� ;BB<BB=BB,BB5BB3BB+BB/BB)BB� �; D[LV VORW�

RU

*���� ;BB<BB=BB-BB5BB3BB+BB/BB)BB� �< D[LV VORW�



������ 8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH VORW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH VORW�

, - 7KH OHQJWK RI WKH VORW DV PHDVXUHG IURP WKH SRLQW ZKHUH WKH D[LV LQWHUVHFWV WKH
DUF DW HDFK HQG RI WKH VORW� , VSHFLILHV WKH OHQJWK RI D ; D[LV VORW� - VSHFLILHV WKH
OHQJWK RI D < D[LV VORW� 7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

5 7KH UDGLXV RI WKH DUF DW HDFK HQG RI WKH VORW� 7KH UDGLXV HTXDOV WKH VORW�ZLGWK���
,I QRW SURJUDPPHG� WKH FRQWURO XVHV WKH WRRO UDGLXV YDOXH�

3 'LUHFWLRQ RI ILQLVKLQJ FXW�

+ )LQLVK DOORZDQFH�

/ ,QFUHPHQWDO SOXQJH GHSWK�

) )LQLVKLQJ IHHGUDWH�

,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
SRFNHW SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI
WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

,I WKH SURJUDPPHG 5 SDUDPHWHU LV JUHDWHU WKDQ WKH WRRO UDGLXV� WKLV
F\FOH LV SURFHVVHG VLPLODU WR D *���� ILQLVKLQJ F\FOH IRU D UHFWDQJXODU
SRFNHW� 7KH GLIIHUHQFH EHLQJ WKDW WKH 5 SDUDPHWHU SURJUDPPHG LQ D
VORW ILQLVKLQJ F\FOH VSHFLILHV WKH UDGLXV RI WKH DUF DW WKH HQG RI WKH
VORW YHUVHV WKH UDGLXV RI WKH FRUQHUV LQ D UHFWDQJXODU ILQLVKLQJ F\FOH�
7KH FRQWURO FXWV DQ DUF DW WKH VKRUW VLGH D WKH UHFWDQJXODU SRFNHW
EDVHG RQ WKH SURJUDPPHG 5 SDUDPHWHU DQG WKH DUF�FHQWHU GHWHUPLQHG
E\ WKH FRQWURO�

,I WKH SURJUDPPHG 5 SDUDPHWHU LV HTXDO WR WKH WRRO UDGLXV� WKH
FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH WRRO E\ WKH FOHDUDQFH DPRXQW �$03
VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�
ZKLOH PRYLQJ LW DW WKH UDSLG IHHGUDWH WR WKH DUF�FHQWHU DW WKH �; RU �<
HQG RI WKH VORW� 7KLV SRVLWLRQ LV WKH SOXQJH�SRVLWLRQ� WKH SRVLWLRQ
ZKHUH WKH SOXQJH WR WKH SURJUDPPHG GHSWK WDNHV SODFH�

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� $IWHU WKH SOXQJH RSHUDWLRQ D ILQLVKLQJ
FXW LV PDGH DW WKH ILQLVKLQJ IHHGUDWH VSHFLILHG E\ WKH ) SDUDPHWHU WR
WKH RSSRVLWH DUF�FHQWHU DW WKH �; RU �< HQG RI WKH VORW�

7KH WRRO LV WKHQ UDLVHG WR WKH LQLWLDO = OHYHO SOXV WKH FOHDUDQFH
DPRXQW� ,I WKH SURJUDPPHG = GHSWK RI WKH VORW KDV QRW EHHQ UHDFKHG�
WKH WRRO LV PRYHG DW UDSLG IHHGUDWH EDFN WR WKH SOXQJH�SRVLWLRQ� $
SOXQJH WR WKH QH[W LQFUHPHQWDO / OHYHO RU WR WKH SURJUDPPHG = OHYHO
LV PDGH� $QRWKHU ILQLVKLQJ FXW LV PDGH DW WKH ILQLVKLQJ IHHGUDWH WR
WKH DUF�FHQWHU DW WKH �; RU �< HQG RI WKH VORW�



������8VLQJ 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV SURFHVV LV UHSHDWHG DW HDFK / OHYHO XQWLO WKH VLGHV RI WKH VORW DUH
ILQLVKHG� :KHQ DOO ILQLVK SDVVHV DUH FRPSOHWHG� WKH FRQWURO UHWUDFWV
WKH WRRO DW UDSLG IHHGUDWH LQ DOO WKUHH D[HV EDFN WR WKH SUH�F\FOH
SRVLWLRQ RI WKH WRRO�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ 3RVW 0LOOLQJ &\FOHV

7KLV FKDSWHU GHVFULEHV KRZ WR XVH *���� DQG *���� WR SURJUDP SRVW
PLOOLQJ F\FOHV� 8VH WKLV WDEOH WR ILQG WKH LQIRUPDWLRQ�

,QIRUPDWLRQ RQ� 2Q SDJH�
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8VH WKH *���� SRVW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW PDWHULDO
RXWVLGH RI D VSHFLILHG DUHD RU SRVW�

,PSRUWDQW� 7KH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��� ,Q
WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV
VHOHFWHG DV WKH DFWLYH SODQH�

,PSRUWDQW� 7RRO OHQJWK� ZRUN FRRUGLQDWHV� DQG GLDPHWHU RIIVHWV
PXVW EH HQWHUHG DQG DFWLYH SULRU WR WKH *�� EORFN� 7KH
UDGLXV�GLDPHWHU RI WKH WRRO FDQ QRW H[FHHG WKH OHQJWK RI
WKH VKRUWHVW VLGH RI WKH UHFWDQJXODU SRFNHW� ,I LW GRHV�
WKH FRQWURO HQWHUV &\FOH�6WRS PRGH DQG GLVSOD\V WKH
HUURU PHVVDJH ´722/ 5$',86 722 /$5*(µ RQ WKH
&57�

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI SRFNHW PLOOLQJ
F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\
� :RUN FRRUGLQDWH RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\V
7KH IROORZLQJ VXEVHFWLRQV FRYHU XVLQJ WKH *���� URXJKLQJ F\FOH IRU
UHFWDQJXODU RU FLUFXODU SRVWV�

8VH WKH *���� SRVW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D UHFWDQJXODU
SRVW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FXWV DW D
SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR URXJK RXW D UHFWDQJXODU SRVW KDV WKLV
IRUPDW�
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:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH UHFWDQJXODU SRVW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH UHFWDQJXODU SRFNHW� ,Q
LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI WKH SRFNHW DV PHDVXUHG IURP WKH VWDUW OHYHO
WR WKH SRFNHW ERWWRP� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

, - 7KH OHQJWK RI WKH SRVW·V VLGHV� , VSHFLILHV WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH ; D[LV� - VSHFLILHV
WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH < D[LV� 7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

,PSRUWDQW� ,W LV DVVXPHG WKDW , DQG - DUH DVVLJQHG LQ $03 DV WKH LQWHJUDQG D[LV QDPHV WKDW
FRUUHVSRQG WR WKH ; DQG < D[HV UHVSHFWLYHO\�

4 8QVLJQHG LQFUHPHQWDO YDOXH WKDW VSHFLILHV WKH GLVWDQFH IURP WKH VLGHV RI WKH SRVW WR WKH RXWHU
SHULPHWHU RI WKH SRFNHW� 7KLV GLVWDQFH LV WKH VDPH ZKHWKHU PHDVXUHG DORQJ WKH ; RU WKH < D[LV�

�5 &RUQHU UDGLXV� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP URXQGHG LQWHULRU FRUQHUV LQ WKH
UHFWDQJXODU SRFNHW�

�& &RUQHU FKDPIHU� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP FKDPIHUHG LQWHULRU FRUQHUV
LQ WKH UHFWDQJXODU SRFNHW�

,PSRUWDQW� ,Q RUGHU WR SURJUDP URXQGHG RU FKDPIHUHG FRUQHUV WKH &KDPIHULQJ DQG &RUQHU
5DGLXV RSWLRQ PXVW EH LQVWDOOHG LQ WKH FRQWURO�

3 'LUHFWLRQ RI URXJKLQJ FXW� 7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH URXJKLQJ FXWV DUH SHUIRUPHG LQ D
FORFNZLVH RU FRXQWHU�FORFNZLVH PRWLRQ� 3� VSHFLILHV FORFNZLVH� 3� VSHFLILHV FRXQWHU�FORFNZLVH�

,PSRUWDQW� ,I FXWWHU FRPSHQVDWLRQ �*���*��� ZDV HQDEOHG SULRU WR WKH *���� EORFN� LW LV
GLVDEOHG ZKHQ *���� LV HQDEOHG�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH SRVW� 7KLV ILQLVK DOORZDQFH FDQ EH UHPRYHG
ODWHU XVLQJ D *���� ILQLVKLQJ F\FOH�

7R OHDYH D ILQLVK DOORZDQFH RQ WKH SRFNHW ERWWRP� SURJUDP D SRFNHW GHSWK �= SDUDPHWHU� WKDW LV DW
WKH GHVLUHG ILQLVK DOORZDQFH DERYH WKH DFWXDO SRFNHW ERWWRP� 7KLV ILQLVK DOORZDQFH FDQ EH UHPRYHG
ODWHU XVLQJ D *���� ILQLVKLQJ F\FOH�

' 5RXJKLQJ FXW WKLFNQHVV� 7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP ZLGWK RI DQ\ ;< D[LV URXJKLQJ
FXWV� 7KLV LV DQ RSWLRQDO SDUDPHWHU� ,I QRW SURJUDPPHG� WKH FRQWURO XVHV WKH GHIDXOW WKLFNQHVV�
ZKLFK LV HTXDO WR KDOI RI WKH FXUUHQW WRRO GLDPHWHU�

,PSRUWDQW� 7KH URXJKLQJ FXW WKLFNQHVV FDQ QRW EH JUHDWHU WKDQ WKH GLDPHWHU RI WKH FXUUHQW
WRRO� ,I LW LV� WKH FRQWURO HQWHUV &\FOH�6WRS PRGH DQG GLVSOD\V WKH HUURU PHVVDJH ´'�:25'
/$5*(5 7+$1 722/ ',$0(7(5µ RQ WKH &57�

/ ,QFUHPHQWDO SOXQJH GHSWK RI HDFK FXWWLQJ SDVV DORQJ WKH = D[LV� 7KLV LV DQ RSWLRQDO SDUDPHWHU� ,I
QRW SURJUDPPHG� WKH SOXQJH DPRXQW ZLOO EH HTXDO WR WKH SURJUDPPHG GHSWK RI WKH SRFNHW�

( 3OXQJH IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ = D[LV PRYHV� ,I QRW SURJUDPPHG
WKH URXJKLQJ IHHGUDWH �)� ZLOO EH XVHG�

) 5RXJKLQJ IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ ;< D[LV PRYHV� ,I QRW
SURJUDPPHG WKH H[LVWLQJ �PRGDO� IHHGUDWH ZLOO EH XVHG�
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH SRVW
SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI WKLV
SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH UHFWDQJXODU SRVW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH�

'HSHQGLQJ RQ ZKLFK D[LV LQWHUVHFWV WKH ORQJHU VLGH RI WKH SRFNHW� WKH
WRRO LV PRYHG DORQJ HLWKHU WKH �; RU WKH �< D[LV WR WKH RXWHU
SHULPHWHU RI WKH SRFNHW WR EH PDFKLQHG DURXQG WKH SRVW� 7KLV
SRVLWLRQ LV WKH SOXQJH� SRVLWLRQ RI WKH F\FOH� WKH SRVLWLRQ ZKHUH WKH
SOXQJH WR WKH SURJUDPPHG GHSWK WDNHV SODFH�
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,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� 7KLV PRYH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU� ,I ( LV QRW SURJUDPPHG� WKH
SOXQJH WDNHV SODFH DW WKH URXJKLQJ IHHGUDWH�

$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO PRYHV WKH WRRO LQ D
UHFWDQJXODU SDWK� GHILQHG E\ WKH SURJUDPPHG VLGHV RI WKH UHFWDQJXODU
SRVW� WKDW VWDUWV DQG HQGV DW WKH VDPH SRLQW RQ HLWKHU WKH �; RU WKH �<
D[LV� $IWHU FRPSOHWLQJ D UHFWDQJXODU SDWK� WKH FRQWURO PDNHV D
VLQJOH�D[LV URXJK FXW DORQJ WKH �; RU �< D[LV WRZDUGV WKH FHQWHU RI
WKH UHFWDQJXODU SRVW� $QRWKHU UHFWDQJXODU SDWK LV FXW WKDW HQGV DW WKH
�; RU �< D[LV� 7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGHV RI WKH SRVW�
OHVV WKH ILQLVK DOORZDQFH +� DUH UHDFKHG�

7KH ZLGWK RI WKH ILUVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV� 7KH
ZLGWK RI WKH ODVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV SOXV WKH
ILQLVK DOORZDQFH
�+ � 75�� 7KH ZLGWK RI WKH UHPDLQLQJ URXJKLQJ FXWV LV FDOFXODWHG E\
WKH FRQWURO EDVHG RQ WKH UHPDLQLQJ DUHD WR EH URXJKHG�RXW DQG WKH
SURJUDPPHG URXJK FXW WKLFNQHVV� '� 7KH FRQWURO GLYLGHV WKH
UHPDLQLQJ DUHD E\ ' WR FDOFXODWH WKH QXPEHU RI URXJKLQJ FXWV QHHGHG
WR URXJK RXW WKLV DUHD� 7KH FRQWURO WKHQ DGMXVWV WKH ZLGWK DQG
QXPEHU RI WKHVH FXWV XQWLO DQ HYHQ QXPEHU RI URXJKLQJ FXWV LV
DFKLHYHG� 7KH ZLGWK RI WKHVH FXWV ZLOO DOZD\V EH HTXDO WR RU OHVV
WKDQ WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '�

7KH WRRO LV WKHQ VLPXOWDQHRXVO\ UDLVHG E\ WKH FOHDUDQFH DPRXQW DQG
PRYHG DORQJ HLWKHU WKH �; RU �< D[LV DW UDSLG IHHGUDWH EDFN WR WKH
SOXQJH�SRVLWLRQ� 7KLV FRPSOHWHV PDFKLQLQJ RI RQH / OHYHO�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG = GHSWK LV UHDFKHG�

2QFH WKH SRVW KDV EHHQ PDFKLQHG RXW� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO ZKLOH PRYLQJ LW DZD\ IURP WKH
VLGH RI WKH SRVW E\ WKH FOHDUDQFH DPRXQW� 7KLV VLPXOWDQHRXV PRYH
WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV WKHQ PRYHG DW UDSLG
IHHGUDWH DORQJ WKH ;� <� DQG = D[HV WR WKH SUH�F\FOH SRVLWLRQ RI WKH
WRRO�

,I �5 RU �& LV QRW SURJUDPPHG LQ WKH *���� EORFN� HDFK FRUQHU RI WKH
UHFWDQJXODU SRVW LV VTXDUHG RII DV PXFK DV WKH WRRO UDGLXV ZLOO DOORZ�
,I �5 RU �& LV SURJUDPPHG LQ WKH *���� EORFN� WKH FRUQHUV RI WKH SRVW
ZLOO HLWKHU EH URXQGHG RU FKDPIHUHG� 5HIHU WR FKDSWHU ��� 8VLQJ
&KDPIHUV DQG &RUQHU 5DGLXV� IRU DGGLWLRQDO LQIRUPDWLRQ RQ
FKDPIHULQJ DQG FRUQHU URXQGLQJ�
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&LUFXODU 3RVW 5RXJKLQJ 8VLQJ *����

8VH WKH *���� SRVW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D FLUFXODU
SRVW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FLUFXODU FXWV DW D
SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR URXJK RXW D FLUFXODU SRVW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB4BB3BB+BB'BB/BB(BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FLUFXODU SRVW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH FLUFXODU
SRFNHW�

5 7KH UDGLXV RI WKH FLUFXODU SRVW� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

4 8QVLJQHG LQFUHPHQWDO YDOXH WKDW VSHFLILHV WKH GLVWDQFH IURP WKH VLGHV RI WKH
FLUFXODU SRVW WR WKH RXWHU SHULPHWHU RI WKH FLUFXODU SRFNHW�

3 'LUHFWLRQ RI URXJKLQJ FXW�

+ )LQLVK DOORZDQFH�

' 5RXJKLQJ FXW WKLFNQHVV�

/ ,QFUHPHQWDO SOXQJH GHSWK�

( 3OXQJH IHHGUDWH�

) 5RXJKLQJ IHHGUDWH�
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH SRVW
SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI WKLV
SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH UHFWDQJXODU SRVW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH�

7KH WRRO LV WKHQ PRYHG DORQJ WKH �; D[LV WR WKH RXWHU SHULPHWHU RI WKH
SRFNHW� 7KLV SRVLWLRQ LV WKH SOXQJH� SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH
SOXQJH WR WKH SURJUDPPHG GHSWK WDNHV SODFH�

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU� 7KLV PRYH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU� ,I ( LV QRW SURJUDPPHG� WKH
SOXQJH WDNHV SODFH DW WKH URXJKLQJ IHHGUDWH�
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$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO PRYHV WKH WRRO LQ D FLUFXODU
SDWK WKDW VWDUWV DQG HQGV DW WKH VDPH SRLQW RQ WKH �; D[LV� $IWHU
FRPSOHWLQJ D FLUFXODU SDWK� WKH FRQWURO PDNHV D VLQJOH�D[LV URXJK FXW
WRZDUGV WKH SRVW DORQJ WKH �; D[LV� $QRWKHU FLUFXODU SDWK LV FXW WKDW
VWDUW DQG HQGV DW WKH �; D[LV� 7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGHV
RI WKH SRFNHW� OHVV WKH ILQLVK DOORZDQFH +� DUH UHDFKHG�

7KH ZLGWK RI WKH ILUVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV� 7KH
ZLGWK RI WKH ODVW URXJKLQJ FXW LV HTXDO WR WKH WRRO UDGLXV SOXV WKH
ILQLVK DOORZDQFH �+ � 75�� 7KH ZLGWK RI WKH UHPDLQLQJ URXJKLQJ
FXWV LV FDOFXODWHG E\ WKH FRQWURO EDVHG RQ WKH UHPDLQLQJ DUHD WR EH
URXJKHG�RXW DQG WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '� 7KH
FRQWURO GLYLGHV WKH UHPDLQLQJ DUHD E\ ' WR FDOFXODWH WKH QXPEHU RI
URXJKLQJ FXWV QHHGHG WR URXJK RXW WKLV DUHD� 7KH FRQWURO WKHQ DGMXVWV
WKH ZLGWK DQG QXPEHU RI WKHVH FXWV XQWLO DQ HYHQ QXPEHU RI URXJKLQJ
FXWV LV DFKLHYHG� 7KH ZLGWK RI WKHVH FXWV ZLOO DOZD\V EH HTXDO WR RU
OHVV WKDQ WKH SURJUDPPHG URXJK FXW WKLFNQHVV� '�

7KH WRRO LV WKHQ VLPXOWDQHRXVO\ UDLVHG E\ WKH FOHDUDQFH DPRXQW DQG
PRYHG DW UDSLG IHHGUDWH DORQJ WKH �; D[LV EDFN WR WKH
SOXQJH�SRVLWLRQ� 7KLV FRPSOHWHV WKH PDFKLQLQJ RI RQH / OHYHO�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG = GHSWK LV UHDFKHG�

2QFH WKH SRVW KDV EHHQ PDFKLQHG RXW� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO ZKLOH PRYLQJ LW DZD\ IURP WKH
VLGH RI WKH SRVW E\ WKH FOHDUDQFH DPRXQW� 7KLV VLPXOWDQHRXV PRYH
WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH WRRO LV WKHQ PRYHG DW UDSLG
IHHGUDWH DORQJ WKH ;� <� DQG = D[HV WR WKH SUH�F\FOH SRVLWLRQ RI WKH
WRRO�

8VH WKH *���� SRVW PLOOLQJ ILQLVKLQJ F\FOH WR UHPRYH WKH ILQLVK
DOORZDQFH OHIW RQ WKH VLGHV RI D UHFWDQJXODU RU FLUFXODU SRVW� <RX FDQ
XVH WKLV F\FOH WR ILQLVK D SRVW IRUPHG E\ XVLQJ D *���� URXJKLQJ
F\FOH� 7\SLFDOO\ D WRRO FKDQJH LV PDGH EHWZHHQ WKH *���� DQG WKH
*���� F\FOHV�

,PSRUWDQW� 7KH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��� ,Q
WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV
VHOHFWHG DV WKH DFWLYH SODQH�

3RFNHW 0LOOLQJ )LQLVKLQJ
&\FOH �*�����
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,PSRUWDQW� 7RRO OHQJWK� ZRUN FRRUGLQDWHV� DQG GLDPHWHU RIIVHWV
PXVW EH HQWHUHG DQG DFWLYH SULRU WR WKH *�� EORFN� 7KH
UDGLXV�GLDPHWHU RI WKH WRRO FDQ QRW H[FHHG WKH OHQJWK RI
WKH VKRUWHVW VLGH RI WKH SRFNHW� ,I LW GRHV� WKH FRQWURO
HQWHUV &\FOH�6WRS PRGH DQG GLVSOD\V WKH HUURU PHVVDJH
´722/ 5$',86 722 /$5*(�µ

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI SRFNHW PLOOLQJ
F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\

� :RUN FRRUGLQDWH RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\V
7KH IROORZLQJ VXEVHFWLRQV FRYHU XVLQJ WKH *���� ILQLVKLQJ F\FOH IRU
UHFWDQJXODU RU FLUFXODU SRVWV�

5HFWDQJXODU 3RVW )LQLVKLQJ 8VLQJ *����

8VH WKH *���� SRVW PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D UHFWDQJXODU
SRVW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH ILQLVK
DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI D UHFWDQJXODU SRVW GXULQJ D
*���� F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D UHFWDQJXODU SRVW KDV WKLV IRUPDW�

*���� ;BB<BB=BB,BB-BB4BB��5 RU �&�BB3BB+BB/BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH UHFWDQJXODU SRVW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH UHFWDQJXODU SRFNHW� ,Q
LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI WKH SRFNHW DV PHDVXUHG IURP WKH VWDUW OHYHO
WR WKH SRFNHW ERWWRP� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

, - 7KH OHQJWK RI WKH SRVW·V VLGHV� , VSHFLILHV WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH ; D[LV� - VSHFLILHV
WKH OHQJWK RI WKH VLGH SDUDOOHO WR WKH < D[LV� 7KHVH DUH XQVLJQHG LQFUHPHQWDO YDOXHV�

,PSRUWDQW� ,W LV DVVXPHG WKDW , DQG - DUH DVVLJQHG LQ $03 DV WKH LQWHJUDQG D[LV QDPHV WKDW
FRUUHVSRQG WR WKH ; DQG < D[HV UHVSHFWLYHO\�

4 8QVLJQHG LQFUHPHQWDO YDOXH WKDW VSHFLILHV WKH GLVWDQFH IURP WKH VLGHV RI WKH SRVW WR WKH RXWHU
SHULPHWHU RI WKH SRFNHW� 7KLV GLVWDQFH LV WKH VDPH ZKHWKHU PHDVXUHG DORQJ WKH ; RU WKH < D[LV�

�5 &RUQHU UDGLXV� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP URXQGHG SRVW FRUQHUV�

�& &RUQHU FKDPIHU� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV XVHG WR SURJUDP FKDPIHUHG URXQGHG SRVW
FRUQHUV�

,PSRUWDQW� ,Q RUGHU WR SURJUDP URXQGHG RU FKDPIHUHG FRUQHUV WKH &KDPIHULQJ DQG &RUQHU
5DGLXV RSWLRQ PXVW EH LQVWDOOHG LQ WKH FRQWURO�

3 'LUHFWLRQ RI ILQLVKLQJ FXW� 7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH ILQLVKLQJ FXWV DUH SHUIRUPHG LQ D
FORFNZLVH RU FRXQWHU�FORFNZLVH PRWLRQ� 3� VSHFLILHV FORFNZLVH� 3� VSHFLILHV FRXQWHU�FORFNZLVH�

,PSRUWDQW� ,I FXWWHU FRPSHQVDWLRQ �*���*��� ZDV HQDEOHG SULRU WR WKH *���� EORFN� LW LV
GLVDEOHG ZKHQ *���� LV HQDEOHG�



�����8VLQJ 3RVW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH SRVW� 7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV
SURYLGHG WR DOORZ IRU PXOWLSOH ILQLVKLQJ FXWV�

/ ,QFUHPHQWDO SOXQJH GHSWK RI HDFK FXWWLQJ SDVV DORQJ WKH = D[LV� ,I / LV SURJUDPPHG� D ILQLVK SDVV
LV PDGH DW HDFK / OHYHO� ,I / LV QRW SURJUDPPHG� RQO\ RQH ILQLVKLQJ SDVV LV PDGH DW WKH
SURJUDPPHG = GHSWK� 7KLV LV DQ RSWLRQDO SDUDPHWHU� ,W LV W\SLFDOO\ SURJUDPPHG ZKHQ D YHU\ GHHS
SRFNHW LV EHLQJ ILQLVKHG�

) )LQLVKLQJ IHHGUDWH� ,I QRW SURJUDPPHG WKH H[LVWLQJ �PRGDO� IHHGUDWH ZLOO EH XVHG�

,Q D ILQLVKLQJ F\FOH� D VPRRWK HQWU\ WR DQG H[LW IURP WKH ILQLVK
FRQWRXU LV DFFRPSOLVKHG E\ KDYLQJ WKH WRRO DSSURDFK DQG OHDYH WKH
ILQLVK FRQWRXU DORQJ D WDQJHQWLDO DUF� 7KH UDGLXV RI WKLV DUF LV VHW
HTXDO WR WKH WRRO UDGLXV E\ WKH FRQWURO� 7KH WDQJHQWLDO HQWU\�H[LW
SRLQW LV DORQJ WKH �; RU �< D[LV GHSHQGLQJ RQ ZKLFK D[LV LQWHUVHFWV
WKH FHQWHU RI WKH ORQJHU VLGH RI WKH UHFWDQJXODU SRVW� ,I WKH
UHFWDQJXODU SRVW LV VTXDUH� WKH WDQJHQWLDO HQWU\�H[LW SRLQW ZLOO EH
DORQJ WKH �; D[LV�

)LJXUH ����
5HFWDQJXODU 3RVW )LQLVKLQJ 8VLQJ *����
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH SRVW
SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI WKLV
SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUH�F\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�



������ 8VLQJ 3RVW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH UHFWDQJXODU SRVW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH�

7KH FRQWURO VWDUWV WKH ILQLVK SDVV E\ PRYLQJ WKH WRRO IURP WKH SRVW
FHQWHU WR WKH VWDUW SRLQW RI WKH WDQJHQWLDO HQWU\�H[LW SDWK� 7KLV VWDUW
SRLQW LV WKH SOXQJH SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH SOXQJH WR WKH
SURJUDPPHG GHSWK WDNHV SODFH�

,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH
LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU� ,I / LV QRW
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH SRFNHW GHSWK
VSHFLILHG E\ WKH = SDUDPHWHU�

$IWHU WKH SOXQJH RSHUDWLRQ� WKH WRRO LV PRYHG DORQJ WKH WDQJHQWLDO
HQWU\�H[LW SDWK WR WKH WDQJHQWLDO HQWU\�H[LW SRLQW RQ WKH VLGH RI WKH
SRVW� $ ILQLVK SDVV WKDW HQGV DW WKH WDQJHQWLDO HQWU\�H[LW SRLQW LV WKHQ
FXW DURXQG WKH VLGHV RI WKH UHFWDQJXODU SRVW� 7KH FRQWURO HQGV WKH
ILQLVK SDVV E\ PRYLQJ WKH WRRO IURP WKH WDQJHQWLDO HQWU\�H[LW SRLQW WR
WKH HQG SRLQW RI WKH WDQJHQWLDO HQWU\�H[LW SDWK�

,I WKH SURJUDPPHG = GHSWK RI WKH SRVW KDV QRW EHHQ UHDFKHG� WKH WRRO
LV VLPXOWDQHRXVO\ UDLVHG E\ WKH FOHDUDQFH DPRXQW DQG PRYHG EDFN WR
WKH WDQJHQWLDO HQWU\�H[LW SDWK VWDUW SRLQW DW WKH UDSLG IHHGUDWH� $
SOXQJH WR WKH QH[W OHYHO LV WKHQ PDGH� $ ILQLVK SDVV LV PDGH DW HDFK
/ OHYHO XQWLO WKH SRFNHW ERWWRP LV UHDFKHG�

:KHQ DOO ILQLVK SDVVHV DUH FRPSOHWHG� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH WRRO WR WKH LQLWLDO = OHYHO ZKLOH PRYLQJ LW DZD\ IURP WKH
VLGH RI WKH SRVW E\ WKH FOHDUDQFH DPRXQW� 7KLV VLPXOWDQHRXV PRYH
WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH FRQWURO WKHQ UHWUDFWV WKH WRRO DW
UDSLG IHHGUDWH LQ DOO WKUHH D[HV EDFN WR WKH SUH�F\FOH SRVLWLRQ RI WKH
WRRO�

&LUFXODU 3RVW )LQLVKLQJ 8VLQJ *����

8VH WKH *���� SRVW PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D FLUFXODU SRVW LQ
D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH ILQLVK
DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI D FLUFXODU SRVW GXULQJ D *����
F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D FLUFXODU SRVW KDV WKLV IRUPDW�

*���� ;BB<BB=BB4BB5BB3BB+BB/BB)BB�



������8VLQJ 3RVW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FLUFXODU SRVW�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH FLUFXODU
SRFNHW�

4 8QVLJQHG LQFUHPHQWDO YDOXH WKDW VSHFLILHV WKH GLVWDQFH IURP WKH VLGHV RI WKH
FLUFXODU SRVW WR WKH RXWHU SHULPHWHU RI WKH FLUFXODU SRFNHW�

5 7KH UDGLXV RI WKH FLUFXODU SRVW� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

3 'LUHFWLRQ RI ILQLVKLQJ FXW�

+ )LQLVK DOORZDQFH�

/ ,QFUHPHQWDO SOXQJH GHSWK�

) )LQLVKLQJ IHHGUDWH�

,Q D ILQLVKLQJ F\FOH� D VPRRWK HQWU\ WR DQG H[LW IURP WKH ILQLVK
FRQWRXU LV DFFRPSOLVKHG E\ KDYLQJ WKH WRRO DSSURDFK DQG OHDYH WKH
ILQLVK FRQWRXU DORQJ D WDQJHQWLDO DUF� 7KH UDGLXV RI WKLV DUF LV VHW
HTXDO WR WKH WRRO UDGLXV E\ WKH FRQWURO� 7KH WDQJHQWLDO HQWU\ DQG H[LW
ZLOO DOZD\V RFFXU RQ WKH OHIW VLGH RI WKH FLUFXODU SRVW DW WKH �; D[LV�

)LJXUH ����
&LUFXODU 3RVW )LQLVKLQJ 8VLQJ *����
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������ 8VLQJ 3RVW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH SRVW
SULRU WR WKH *���� EORFN� 7KH = FRRUGLQDWH RI WKLV
SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO RU WRS RI WKH
SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI WKH WRRO� 7KH
SUHF\FOH SRVLWLRQ PXVW EH DW VRPH GHSWK RWKHU WKDQ WKH
F\FOHV SURJUDPPHG ILQDO GHSWK RU DQ HUURU LV JHQHUDWHG�

)URP WKH SUHF\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH WRRO
E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH FLUFXODU SRVW VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH�

([FHSW IRU WKH VKDSH RI WKH SRVW� WKH UHVW RI WKH FLUFXODU SRVW ILQLVKLQJ
F\FOH LV LGHQWLFDO WR WKDW RI D UHFWDQJXODU SRVW ILQLVKLQJ F\FOH�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

7KLV FKDSWHU GHVFULEHV KRZ WR XVH *���� DQG *���� WR SURJUDP
KHPLVSKHUH PLOOLQJ F\FOHV� 8VH WKLV WDEOH WR ILQG LQIRUPDWLRQ�

,QIRUPDWLRQ RQ� 2Q SDJH�

+HPLVSKHUH 0LOOLQJ 5RXJKLQJ &\FOH �*����� �����

&RQFDYH +HPLVSKHUH 5RXJKLQJ 8VLQJ *���� �����

&RQYH[ +HPLVSKHUH 5RXJKLQJ 8VLQJ *���� �����

+HPLVSKHUH 0LOOLQJ )LQLVKLQJ &\FOH �����

&RQFDYH +HPLVSKHUH )LQLVKLQJ 8VLQJ *���� �����

&RQYH[ +HPLVSKHUH )LQLVKLQJ 8VLQJ *���� ������

8VH WKH *���� KHPLVSKHUH PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW
FRQFDYH RU FRQYH[ KHPLVSKHULFDO SRFNHWV�

,PSRUWDQW� 7KH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��� ,Q
WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV
VHOHFWHG DV WKH DFWLYH SODQH�

,PSRUWDQW� 7RRO OHQJWK DQG GLDPHWHU RIIVHWV PXVW EH HQWHUHG DQG
DFWLYH SULRU WR WKH *�� EORFN�

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI SRFNHW PLOOLQJ
F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\
7KH IROORZLQJ VXEVHFWLRQV FRYHU XVLQJ WKH *���� URXJKLQJ F\FOH IRU
FRQFDYH RU FRQYH[ KHPLVSKHUHV�

&RQFDYH +HPLVSKHUH 5RXJKLQJ 8VLQJ *����

8VH WKH *���� FRQFDYH PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D
FRQFDYH SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH
FRQFHQWULF FLUFXODU FXWV DW D SURJUDPPHG ZLGWK DQG GHSWK�

7KH *���� EORFN XVHG WR URXJK RXW D FRQFDYH SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB4�B3BB+BB'BB/BB(BB)BB�

&KDSWHU 2YHUYLHZ

+HPLVSKHUH 0LOOLQJ
5RXJKLQJ &\FOH �*�����



����� 8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FRQFDYH KHPLVSKHUH LQ WKH
VHOHFWHG SODQH�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH
KHPLVSKHULFDO SRFNHW� ,Q LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI
WKH SRFNHW DV PHDVXUHG IURP WKH VWDUW OHYHO WR WKH SRFNHW ERWWRP� 7KLV
SDUDPHWHU PXVW EH SURJUDPPHG�

5 5DGLXV RI WKH FRQFDYH KHPLVSKHUH�

4� &RGH VSHFLI\LQJ D FRQFDYH KHPLVSKHUH�

3 'LUHFWLRQ RI URXJKLQJ FXW� 7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH URXJKLQJ FXWV
DUH SHUIRUPHG LQ D FORFNZLVH RU FRXQWHU�FORFNZLVH PRWLRQ� 3� VSHFLILHV
FORFNZLVH� 3� VSHFLILHV FRXQWHU�FORFNZLVH�

,PSRUWDQW� ,I FXWWHU FRPSHQVDWLRQ �*���*��� ZDV HQDEOHG SULRU WR WKH
*���� EORFN� LW LV GLVDEOHG ZKHQ *���� LV HQDEOHG�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH FRQFDYH KHPLVSKHUH�
7KLV ILQLVK DOORZDQFH FDQ EH UHPRYHG ODWHU XVLQJ D *���� ILQLVKLQJ F\FOH�

' 5RXJKLQJ FXW WKLFNQHVV� 7KLV SDUDPHWHU VSHFLILHV WKH PD[LPXP ZLGWK RI DQ\ ;<
D[LV URXJKLQJ FXWV� 7KLV LV DQ RSWLRQDO SDUDPHWHU� ,I QRW SURJUDPPHG� WKH FRQWURO
XVHV WKH GHIDXOW WKLFNQHVV� ZKLFK LV HTXDO WR KDOI RI WKH FXUUHQW WRRO GLDPHWHU�

,PSRUWDQW� 7KH URXJKLQJ FXW WKLFNQHVV FDQ QRW EH JUHDWHU WKDQ WKH GLDPHWHU
RI WKH FXUUHQW WRRO� ,I LW LV� WKH FRQWURO HQWHUV &\FOH�6WRS PRGH DQG GLVSOD\V WKH
HUURU PHVVDJH ´'�:25' /$5*(5 7+$1 722/ ',$0(7(5µ RQ WKH &57�

/ 5RXJKLQJ FXVS KHLJKW� 7KLV YDOXH RI WKLV SDUDPHWHU LV D PHDVXUHPHQW WKDW
FRUUHVSRQGV WR WKH KHLJKW RI WKH PDWHULDO OHIW DORQJ WKH VLGHV RI WKH KHPLVSKHUH
DIWHU HDFK ;�= URXJKLQJ SOXQJH�

( 3OXQJH IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ = D[LV PRYHV� ,I
QRW SURJUDPPHG WKH URXJKLQJ IHHGUDWH �)� ZLOO EH XVHG�

) 5RXJKLQJ IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ ;< D[LV
PRYHV� ,I QRW SURJUDPPHG WKH H[LVWLQJ �PRGDO� IHHGUDWH ZLOO EH XVHG�

,I 4� LV SURJUDPPHG� WKH FRQWURO JHQHUDWHV D FRQFDYH KHPLVSKHUH�
7KH FRQWURO PDNHV PXOWLSOH FRQFHQWULF FLUFXODU FXWV DW HDFK OHYHO RI
WKH FRQFDYH KHPLVSKHUH� 7KH GHSWK RI WKH SRFNHW LQFUHDVHV DQG WKH
GLDPHWHU RI HDFK OHYHO GHFUHDVHV XQWLO WKH ERWWRP FHQWHU RI WKH
FRQFDYH KHPLVSKHUH LV UHDFKHG�



�����8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
&RQFDYH +HPLVSKHUH 5RXJKLQJ 8VLQJ *����

3OXQJH 3RVLWLRQ
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
FRQFDYH KHPLVSKHUH SULRU WR WKH *���� EORFN� 7KH =
FRRUGLQDWH RI WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO
RU WRS RI WKH SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI
WKH WRRO�

)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH FRQFDYH KHPLVSKHUH VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH FHQWHU RI
WKH FRQFDYH KHPLVSKHUH LV WKH SOXQJH SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH
SOXQJH WR WKH SURJUDPPHG GHSWK WDNHV SODFH�

3ULRU WR HDFK SOXQJH� WKH FRQWURO FRPSXWHV D GHOWD URXJK FXW
WKLFNQHVV� '·� DQG D GHOWD SOXQJH GHSWK� /·� 7KHVH FRPSXWDWLRQV DUH
EDVHG RQ WKH FXVS KHLJKW �/ SDUDPHWHU� DQG WKH KHPLVSKHUH UDGLXV �5
SDUDPHWHU� SURJUDPPHG LQ WKH *���� EORFN� DQG WKH WRRO UDGLXV
SURJUDPPHG SULRU WR WKH *���� EORFN�



����� 8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:LWK WKH D[LV SRVLWLRQHG DW WKH SOXQJH�SRVLWLRQ� D SOXQJH DORQJ WKH =
D[LV� RI GHSWK /· LV SHUIRUPHG� 7KLV SOXQJH WDNHV SODFH DW WKH SOXQJH
IHHGUDWH VSHFLILHG E\ WKH ( SDUDPHWHU�

$IWHU WKH SOXQJH RSHUDWLRQ� WKH FRQWURO SHUIRUPV D VLQJOH�D[LV URXJK
FXW RXWZDUGV WRZDUGV WKH OHIW RQ WKH �; D[LV RI WKH KHPLVSKHUH� 7KH
ZLGWK RI WKH ILUVW URXJKLQJ FXW LV HTXDO WR WKH SURJUDPPHG URXJK FXW
WKLFNQHVV� '� GLYLGHG E\ WZR WKHQ PXOWLSOLHG E\ ��� ��'��� [ �������
7KH FRQWURO WKHQ PRYHV WKH WRRO LQ D ��� GHJUHH FLUFXODU SDWK DURXQG
WKH SOXQJH�SRVLWLRQ�

$IWHU FRPSOHWLQJ D ��� GHJUHH FLUFXODU SDWK� WKH FRQWURO PDNHV
DQRWKHU VLQJOH�D[LV URXJK FXW RXWZDUGV DORQJ WKH �; D[LV E\ WKH
URXJK FXW WKLFNQHVV� '� $QRWKHU ��� GHJUHH FLUFXODU SDWK LV FXW WKDW
HQGV DW WKH �; D[LV� 7KLV SURFHVV LV UHSHDWHG XQWLO WKH VLGH RI
FRQFDYH KHPLVSKHUH� OHVV WKH ILQLVK DOORZDQFH +� LV UHDFKHG�

,PSRUWDQW� 7KH WKLFNQHVV RI WKH ODVW URXJK FXW LV '· QRW WKH
SURJUDPPHG ' SDUDPHWHU�

7KH WRRO LV WKHQ UDLVHG E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH�
UHIHU WR V\VWHP LQVWDOOHUV OLWHUDWXUH� DQG PRYHG DW UDSLG IHHGUDWH EDFN
WR WKH SOXQJH�SRVLWLRQ� 7KLV FRPSOHWHV PDFKLQLQJ RI RQH / OHYHO�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH WDNHV SODFH DORQJ WKH = D[LV WR WKH QH[W / OHYHO� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG = GHSWK LV UHDFKHG� DW
ZKLFK WLPH WKH WRRO LV PRYHG DW UDSLG IHHGUDWH DORQJ WKH = D[LV EDFN
WR WKH LQLWLDO = OHYHO� 7KH WRRO LV WKHQ PRYHG DW UDSLG IHHGUDWH DORQJ
WKH ; DQG < D[HV WR LWV SUH�F\FOH SRVLWLRQ�

&RQYH[ +HPLVSKHUH 5RXJKLQJ 8VLQJ *����

8VH WKH *���� FRQYH[ PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW D FRQYH[
SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FRQFHQWULF
FLUFXODU FXWV DW D SURJUDPPHG ZLGWK DQG GHSWK IURP WKH WRS FHQWHU RI
WKH FRQYH[ KHPLVSKHUH WR WKH RXWHUPRVW GLDPHWHU RI WKH FRQYH[
KHPLVSKHUH�

7KH *���� EORFN XVHG WR URXJK RXW D FRQYH[ SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB4�B3BB+BB'BB/BB(BB)BB�



�����8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FRQYH[ KHPLVSKHUH LQ WKH VHOHFWHG
SODQH�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH EDVH RI WKH FRQYH[
KHPLVSKHUH�

5 5DGLXV RI WKH FRQYH[ KHPLVSKHUH�

4� &RGH VSHFLI\LQJ D FRQYH[ KHPLVSKHUH�

3 'LUHFWLRQ RI URXJKLQJ FXW�

+ )LQLVK DOORZDQFH�

' 5RXJKLQJ FXW WKLFNQHVV�

/ 5RXJKLQJ FXVS KHLJKW�

( 3OXQJH IHHGUDWH�

) 5RXJKLQJ IHHGUDWH�

,I 4� LV SURJUDPPHG� WKH FRQWURO JHQHUDWHV D FRQYH[ KHPLVSKHUH�
7KH FRQWURO PDNHV PXOWLSOH FRQFHQWULF FLUFXODU FXWV DW HDFK OHYHO RI
WKH FRQYH[ KHPLVSKHUH� 7KH GHSWK RI WKH SRFNHW DQG WKH GLDPHWHU RI
HDFK OHYHO LQFUHDVHV XQWLO WKH RXWHU GLDPHWHU RI WKH FRQYH[
KHPLVSKHUH LV UHDFKHG�

,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
FRQYH[ KHPLVSKHUH SULRU WR WKH *���� EORFN� 7KH =
FRRUGLQDWH RI WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO
RU WRS RI WKH SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI
WKH WRRO�



����� 8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV
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)LJXUH ����
&RQYH[ +HPLVSKHUH 5RXJKLQJ 8VLQJ *����
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)URP WKH SUH�F\FOH SRVLWLRQ� WKH FRQWURO VLPXOWDQHRXVO\ UDLVHV WKH
WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU� ZKLOH PRYLQJ LW WR WKH FHQWHU RI
WKH FRQYH[ KHPLVSKHUH VSHFLILHG E\ WKH ; DQG < SDUDPHWHUV� 7KLV
VLPXOWDQHRXV PRYH WDNHV SODFH DW WKH UDSLG IHHGUDWH� 7KH FHQWHU RI
WKH FRQYH[ KHPLVSKHUH LV WKH SOXQJH SRVLWLRQ� WKH SRVLWLRQ ZKHUH WKH
SOXQJH WR WKH SURJUDPPHG GHSWK WDNHV SODFH�

3ULRU WR HDFK SOXQJH� WKH FRQWURO FRPSXWHV D GHOWD URXJK FXW
WKLFNQHVV� '·� DQG D GHOWD SOXQJH GHSWK� /·� 7KHVH FRPSXWDWLRQV DUH
EDVHG RQ WKH FXVS KHLJKW �/ SDUDPHWHU� DQG WKH KHPLVSKHUH UDGLXV �5
SDUDPHWHU� SURJUDPPHG LQ WKH *���� EORFN� DQG WKH WRRO UDGLXV
SURJUDPPHG SULRU WR WKH *���� EORFN�



�����8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:LWK D FRQYH[ KHPLVSKHUH� WKH SOXQJH LV DFWXDOO\ D FRQWRXU PRYH WR
WKH RXWZDUG DORQJ WKH �; D[LV� 7KLV PRYH FXWV DORQJ WKH VSKHULFDO
FRQWRXU� D[HV ; DQG =� DW WKH SOXQJH IHHGUDWH VSHFLILHG E\ WKH (
SDUDPHWHU� 7KLV SOXQJH VLPXOWDQHRXVO\ PRYHV WKH ; DQG = D[HV E\
WKH '· DQG /· DPRXQWV�

$IWHU WKH SOXQJH� WKH FRQWURO PRYHV WKH WRRO LQ D ��� GHJUHH FLUFXODU
SDWK DURXQG WKH SOXQJH�SRVLWLRQ� $IWHU FRPSOHWLQJ WKLV FLUFXODU SDWK�
WKH FRQWURO PDNHV D URXJK FXW� ' SDUDPHWHU� RXWZDUGV DORQJ WKH �;
D[LV� $QRWKHU ��� GHJUHH FLUFXODU SDWK LV FXW WKDW HQGV DW WKH �; D[LV�
7KLV SURFHVV LV UHSHDWHG XQWLO WKH RXWHU GLDPHWHU RI WKH SRFNHW� SOXV
WKH ILQLVK DOORZDQFH +� LV UHDFKHG� 7KH WRRO LV WKHQ UDLVHG E\ WKH
FOHDUDQFH DPRXQW DQG PRYHG DW UDSLG IHHGUDWH EDFN WR WKH LQLWLDO FXW
DW WKH FXUUHQW OHYHO� 7KLV FRPSOHWHV PDFKLQLQJ RI RQH / OHYHO�

,PSRUWDQW� 7KH RXWHU GLDPHWHU RI WKH SRFNHW LV HTXDO WR WKH UDGLXV
RI WKH KHPLVSKHUH SOXV WKH WRRO GLDPHWHU DQG WKH ILQLVK
DOORZDQFH�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH WDNHV SODFH VLPXOWDQHRXVO\ DORQJ WKH ; DQG = D[HV WR
WKH QH[W /· OHYHO� 7KLV OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH
SUHYLRXV SDUDJUDSKV� 7KLV SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG
= GHSWK RI WKH FRQYH[ KHPLVSKHUH LV UHDFKHG� DW ZKLFK WLPH WKH WRRO
LV PRYHG DW UDSLG IHHGUDWH DORQJ WKH = D[LV EDFN WR WKH LQLWLDO = OHYHO�
7KH WRRO LV WKHQ PRYHG DW UDSLG IHHGUDWH DORQJ WKH ; DQG < D[HV WR
LWV SUH�F\FOH SRVLWLRQ�

8VH WKH *���� KHPLVSKHUH PLOOLQJ ILQLVKLQJ F\FOH WR UHPRYH WKH
ILQLVK DOORZDQFH OHIW RQ WKH VLGHV RI D FRQFDYH RU FRQYH[ KHPLVSKHUH�
<RX FDQ XVH WKLV F\FOH WR ILQLVK D KHPLVSKHUH IRUPHG E\ XVLQJ D
*���� URXJKLQJ F\FOH� 7\SLFDOO\ D WRRO FKDQJH LV PDGH EHWZHHQ WKH
*���� DQG WKH *���� F\FOHV�

,PSRUWDQW� 7KH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��� ,Q
WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV
VHOHFWHG DV WKH DFWLYH SODQH�

,PSRUWDQW� 7RRO OHQJWK DQG GLDPHWHU RIIVHWV PXVW EH HQWHUHG DQG
DFWLYH SULRU WR WKH *�� EORFN�

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI SRFNHW PLOOLQJ
F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV WKURXJK WKH RIIVHW VRIWNH\
7KH IROORZLQJ VXEVHFWLRQV FRYHU XVLQJ WKH *���� ILQLVKLQJ F\FOH IRU
FRQFDYH RU FRQYH[ KHPLVSKHUHV�

+HPLVSKHUH 0LOOLQJ
)LQLVKLQJ &\FOH �*�����



����� 8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

&RQFDYH +HPLVSKHU )LQLVKLQJ 8VLQJ *����

8VH WKH *���� FRQFDYH PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D FRQFDYH
SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH
ILQLVK DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI WKH FRQFDYH KHPLVSKHUH
GXULQJ WKH *���� URXJKLQJ F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D FRQFDYH SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB4�B3BB+BB/BB(BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FRQFDYH KHPLVSKHUH LQ WKH
VHOHFWHG SODQH�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH
KHPLVSKHULFDO SRFNHW� ,Q LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI
WKH SRFNHW DV PHDVXUHG IURP WKH VWDUW OHYHO WR WKH SRFNHW ERWWRP� 7KLV
SDUDPHWHU PXVW EH SURJUDPPHG�

5 5DGLXV RI WKH FRQFDYH KHPLVSKHUH�

4� &RGH VSHFLI\LQJ D FRQFDYH KHPLVSKHUH�

3 'LUHFWLRQ RI ILQLVKLQJ FXW� 7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU WKH ILQLVKLQJ FXWV
DUH SHUIRUPHG LQ D FORFNZLVH RU FRXQWHU�FORFNZLVH PRWLRQ� 3� VSHFLILHV
FORFNZLVH� 3� VSHFLILHV FRXQWHU�FORFNZLVH�

,PSRUWDQW� ,I FXWWHU FRPSHQVDWLRQ �*���*��� ZDV HQDEOHG SULRU WR WKH
*���� EORFN� LW LV GLVDEOHG ZKHQ *���� LV HQDEOHG�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH FRQFDYH KHPLVSKHUH�
7KLV LV DQ RSWLRQDO SDUDPHWHU WKDW LV SURYLGHG WR DOORZ IRU PXOWLSOH ILQLVKLQJ FXWV�

/ )LQLVKLQJ FXVS KHLJKW� 7KLV YDOXH RI WKLV SDUDPHWHU LV D PHDVXUHPHQW WKDW
FRUUHVSRQGV WR WKH KHLJKW RI WKH PDWHULDO OHIW DORQJ WKH VLGHV RI WKH KHPLVSKHUH
DIWHU HDFK ;�= URXJKLQJ SOXQJH�

( 3OXQJH IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ = D[LV PRYHV� ,I
QRW SURJUDPPHG WKH URXJKLQJ IHHGUDWH �)� ZLOO EH XVHG�

) )LQLVKLQJ IHHGUDWH� ,I QRW SURJUDPPHG WKH H[LVWLQJ �PRGDO� IHHGUDWH ZLOO EH XVHG�

,I 4� LV SURJUDPPHG� WKH FRQWURO PDNHV D ILQLVK SDVV DURXQG WKH
VLGHV RI D FRQFDYH KHPLVSKHUH� 7KH FRQWURO PDNHV PXOWLSOH FLUFXODU
ILQLVK FXWV DW HDFK OHYHO RI WKH FRQFDYH KHPLVSKHUH� 7KH GHSWK RI WKH
SRFNHW LQFUHDVHV DQG WKH GLDPHWHU RI HDFK OHYHO GHFUHDVHV XQWLO WKH
ERWWRP FHQWHU RI WKH FRQFDYH KHPLVSKHUH LV UHDFKHG�

3ULRU WR HDFK ILQLVK SOXQJH� WKH FRQWURO FRPSXWHV D GHOWD ILQLVK FXW
WKLFNQHVV� '·� DQG D GHOWD SOXQJH GHSWK� /·� 7KHVH FRPSXWDWLRQV DUH
EDVHG RQ WKH FXVS KHLJKW �/ SDUDPHWHU� DQG WKH KHPLVSKHUH UDGLXV �5
SDUDPHWHU� SURJUDPPHG LQ WKH *���� EORFN� DQG WKH WRRO UDGLXV
SURJUDPPHG SULRU WR WKH *���� EORFN�
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)LJXUH ����
&RQFDYH +HPLVSKHUH )LQLVKLQJ 8VLQJ *����
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
FRQFDYH KHPLVSKHUH SULRU WR WKH *���� EORFN� 7KH =
FRRUGLQDWH RI WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO
RU WRS RI WKH SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI
WKH WRRO�

7KH FRQWURO UDLVHV WKH WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH�
UHIHU WR V\VWHP LQVWDOOHUV OLWHUDWXUH� DQG PRYHV LW DW WKH UDSLG IHHGUDWH
WR WKH FHQWHU RI WKH FRQFDYH KHPLVSKHUH� ; DQG < FRRUGLQDWHV�

7KH FRQWURO LQLWLDOO\ PRYHV WKH WRRO GRZQ /· IURP WKH LQLWLDO = OHYHO
DQG RIIVHWV LW IURP WKH VLGH RI WKH FRQFDYH KHPLVSKHUH E\ '·� $ ���
GHJUHH FLUFXODU SDWK LV FXW� GHILQHG E\ WKH FHQWHU RI WKH FRQFDYH
KHPLVSKHUH DQG WKH UDGLXV RI WKH KHPLVSKHUH� WKDW HQGV DW WKH �;
D[LV�



������ 8VLQJ +HPLVSKHUH 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH WDNHV SODFH VLPXOWDQHRXVO\ DORQJ WKH ; DQG = D[HV WR
WKH QH[W /· OHYHO� $QRWKHU ��� GHJUHH FLUFXODU SDWK LV FXW� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG = GHSWK RI WKH FRQFDYH
KHPLVSKHUH LV UHDFKHG� DW ZKLFK WLPH WKH WRRO LV PRYHG DW UDSLG
IHHGUDWH DORQJ WKH = D[LV EDFN WR WKH LQLWLDO = OHYHO� 7KH WRRO LV WKHQ
PRYHG DW UDSLG IHHGUDWH DORQJ WKH ; DQG < D[HV WR LWV SUH�F\FOH
SRVLWLRQ� 7KLV FRPSOHWHV WKH ILQLVKLQJ F\FOH�

&RQYH[ +HPLVSKHUH )LQLVKLQJ 8VLQJ *����

8VH WKH *���� FRQYH[ PLOOLQJ ILQLVKLQJ F\FOH WR ILQLVK D FRQYH[
SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR UHPRYH WKH
ILQLVK DOORZDQFH WKDW ZDV OHIW RQ WKH VLGHV RI WKH FRQYH[ KHPLVSKHUH
GXULQJ WKH *���� URXJKLQJ F\FOH�

7KH *���� EORFN XVHG WR ILQLVK D FRQYH[ SRFNHW KDV WKLV IRUPDW�

*���� ;BB<BB=BB5BB4�B3BB+BB/BB(BB)BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH FHQWHU RI WKH FRQYH[ KHPLVSKHUH LQ WKH VHOHFWHG
SODQH�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH
KHPLVSKHULFDO SRFNHW�

5 5DGLXV RI WKH FRQYH[ KHPLVSKHUH�

4� &RGH VSHFLI\LQJ D FRQYH[ KHPLVSKHUH�

3 'LUHFWLRQ RI ILQLVKLQJ FXW�

+ )LQLVK DOORZDQFH�

/ )LQLVKLQJ FXVS KHLJKW�

( 3OXQJH IHHGUDWH�

) )LQLVKLQJ IHHGUDWH�

,I 4� LV SURJUDPPHG� WKH FRQWURO PDNHV D ILQLVK SDVV DURXQG WKH
VLGHV RI D FRQYH[ KHPLVSKHUH� 7KH FRQWURO PDNHV PXOWLSOH FLUFXODU
ILQLVK FXWV DW HDFK OHYHO RI WKH FRQYH[ KHPLVSKHUH� 7KH GHSWK RI WKH
SRFNHW DQG WKH GLDPHWHU RI HDFK OHYHO LQFUHDVHV XQWLO WKH RXWHU
GLDPHWHU RI WKH FRQYH[ KHPLVSKHUH LV UHDFKHG�

3ULRU WR HDFK ILQLVK SOXQJH� WKH FRQWURO FRPSXWHV D GHOWD ILQLVK FXW
WKLFNQHVV� '·� DQG D GHOWD SOXQJH GHSWK� /·� 7KHVH FRPSXWDWLRQV DUH
EDVHG RQ WKH FXVS KHLJKW �/ SDUDPHWHU� DQG WKH KHPLVSKHUH UDGLXV �5
SDUDPHWHU� SURJUDPPHG LQ WKH *���� EORFN� DQG WKH WRRO UDGLXV
SURJUDPPHG SULRU WR WKH *���� EORFN�
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,PSRUWDQW� 7KH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH FHQWHU RI WKH
FRQYH[ KHPLVSKHUH SULRU WR WKH *���� EORFN� 7KH =
FRRUGLQDWH RI WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO = OHYHO
RU WRS RI WKH SRFNHW� 7KLV LV WKH SUH�F\FOH SRVLWLRQ RI
WKH WRRO�

7KH FRQWURO UDLVHV WKH WRRO E\ WKH FOHDUDQFH DPRXQW �$03 VHOHFWDEOH�
UHIHU WR V\VWHP LQVWDOOHUV OLWHUDWXUH� DQG PRYHV LW DW WKH UDSLG IHHGUDWH
WR WKH FHQWHU RI WKH FRQYH[ KHPLVSKHUH� ; DQG < FRRUGLQDWHV�

:LWK D FRQYH[ KHPLVSKHUH� WKH SOXQJH LV DFWXDOO\ D FRQWRXU PRYH WR
WKH OHIW DORQJ WKH �; D[LV� 7KLV PRYH FXWV DORQJ WKH VSKHULFDO
FRQWRXU� D[HV ; DQG =� DW WKH SOXQJH IHHGUDWH VSHFLILHG E\ WKH (
SDUDPHWHU� 7KLV SOXQJH VLPXOWDQHRXVO\ PRYHV WKH ; DQG = D[HV E\
WKH '· DQG /· DPRXQWV�

$IWHU WKH SOXQJH� WKH FRQWURO PRYHV WKH WRRO LQ D ��� GHJUHH FLUFXODU
SDWK� GHILQHG E\ WKH FHQWHU RI WKH FRQYH[ KHPLVSKHUH DQG WKH UDGLXV
RI WKH KHPLVSKHUH� DURXQG WKH SOXQJH�SRVLWLRQ�

,PSRUWDQW� 7KH WKLFNQHVV RI WKH ILUVW URXJK FXW LV '· QRW WKH
SURJUDPPHG ' SDUDPHWHU�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH WDNHV SODFH VLPXOWDQHRXVO\ DORQJ WKH ; DQG = D[HV WR
WKH QH[W /· OHYHO� 7KLV SOXQJH VLPXOWDQHRXVO\ PRYHV WKH ; DQG =
D[HV E\ WKH '· DQG /· DPRXQWV� 7KLV OHYHO LV WKHQ ILQLVKHG DV
GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV SURFHVV LV UHSHDWHG XQWLO
WKH SURJUDPPHG = GHSWK RI WKH FRQYH[ SRFNHW LV UHDFKHG� DW ZKLFK
WLPH WKH WRRO LV PRYHG DW UDSLG IHHGUDWH DORQJ WKH = D[LV EDFN WR WKH
LQLWLDO = OHYHO� 7KH WRRO LV WKHQ PRYHG DW UDSLG IHHGUDWH DORQJ WKH ;
DQG < D[HV WR LWV SUH�F\FOH SRVLWLRQ� 7KLV FRPSOHWHV WKH ILQLVKLQJ
F\FOH�
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,PSRUWDQW� 7KH UDGLXV RI WKH SRFNHW VXUURXQGLQJ WKH FRQYH[
KHPLVSKHUH LV HTXDO WR WKH UDGLXV RI WKH KHPLVSKHUH SOXV
WKH WRRO UDGLXV DQG WKH ILQLVK DOORZDQFH�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� ��$SULO ����

,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

7KLV FKDSWHU GHVFULEHV KRZ WR XVH *���� DQG *���� WR SURJUDP
LUUHJXODU SRFNHW PLOOLQJ F\FOHV� 8VH WKLV WDEOH WR ILQG LQIRUPDWLRQ�

,QIRUPDWLRQ RQ� 2Q SDJH�

,UUHJXODU 3RFNHW 5RXJKLQJ �����

,UUHJXODU 3RFNHW )LQLVKLQJ �����

8VH WKH *���� LUUHJXODU SRFNHW PLOOLQJ URXJKLQJ F\FOH WR URXJK RXW
LUUHJXODU SRFNHWV� ,UUHJXODU SRFNHWV DUH SRFNHWV WKDW DUH QRW
UHFWDQJXODU� FLUFXODU� RU KHPLVSKHULFDO� ,W LV SRVVLEOH WR IRUP DQ
LUUHJXODU SRVW LQVLGH DQ LUUHJXODU SRFNHW E\ FRPELQLQJ WZR RU PRUH
LUUHJXODU SRFNHW F\FOHV�

<RX FDQ XVH WKH LUUHJXODU SRFNHW PLOOLQJ ILQLVKLQJ F\FOH �*����� WR
ILQLVK DQ LUUHJXODU SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\
XVHG WR ILQLVK DQ LUUHJXODU SRFNHW IRUPHG XVLQJ D *���� LUUHJXODU
SRFNHW URXJKLQJ F\FOH� $ WRRO FKDQJH PD\ EH SHUIRUPHG EHWZHHQ
WKH *���� DQG *���� F\FOHV�

,PSRUWDQW� 7KH DFWLYH SODQH LV VHOHFWHG XVLQJ *��� *��� RU *��� ,Q
WKLV FKDSWHU LW LV DVVXPHG WKDW *��� WKH ;< SODQH� LV
VHOHFWHG DV WKH DFWLYH SODQH�

,PSRUWDQW� 7RRO OHQJWK DQG GLDPHWHU RIIVHWV PXVW EH HQWHUHG DQG
DFWLYH SULRU WR WKH *�� EORFN�

7KHVH IHDWXUHV DUH SURKLELWHG GXULQJ H[HFXWLRQ RI LUUHJXODU SRFNHW
PLOOLQJ F\FOHV�

� 0', PRGH
� 7RRO RIIVHW FKDQJHV
7KH IROORZLQJ VXEVHFWLRQ FRYHUV XVLQJ WKH *���� URXJKLQJ F\FOH IRU
LUUHJXODU SRFNHWV�

,UUHJXODU 3RFNHW 5RXJKLQJ �*�����

8VH WKH LUUHJXODU SRFNHW PLOOLQJ URXJKLQJ F\FOH �*����� WR URXJK RXW
DQ LUUHJXODU SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH PDNHV PXOWLSOH FXWV
DW D SURJUDPPHG GHSWK� RQH FXWWHU UDGLXV LQ ZLGWK�

,PSRUWDQW� <RX PD\ RQO\ H[HFXWH DQ LUUHJXODU SRFNHW URXJKLQJ
F\FOH �*����� LQ D PDLQ SURJUDP�

&KDSWHU 2YHUYLHZ

,UUHJXODU 3RFNHW 0LOOLQJ



����� ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

7KH *���� EORFN XVHG WR URXJK RXW DQ LUUHJXODU SRFNHW KDV WKLV
IRUPDW�

*���� ;BB<BB=BB3BB4BB+BB(BB)BB/BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH VWDUW�HQG FRUQHU RI WKH LUUHJXODU SRFNHW LQ WKH
VHOHFWHG SODQH� 7KHVH SDUDPHWHUV PXVW EH SURJUDPPHG�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH LUUHJXODU
SRFNHW� ,Q LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI WKH SRFNHW DV
PHDVXUHG IURP WKH VWDUW�SRLQW WR WKH SRFNHW ERWWRP� 7KLV SDUDPHWHU PXVW EH
SURJUDPPHG�

3 7KH VHTXHQFH QXPEHU RI WKH ILUVW EORFN LQ WKH VHW RI EORFNV WKDW GHILQH WKH SRFNHW
VKDSH� 7KH FRRUGLQDWHV LQ WKLV EORFN VSHFLI\ WKH HQG�SRLQW RI WKH SRFNHW·V ILUVW
ZDOO�

4 7KH VHTXHQFH QXPEHU RI WKH ODVW EORFN LQ WKH VHW RI EORFNV WKDW GHILQH WKH SRFNHW
VKDSH� 7KH FRRUGLQDWHV LQ WKLV EORFN VSHFLI\ WKH HQG�SRLQW RI WKH SRFNHW·V ODVW
ZDOO� 7KLV HQGSRLQW PXVW FRUUHVSRQG WR WKH VWDUW�HQG FRUQHU VSHFLILHG E\ WKH ;
DQG < FRRUGLQDWHV� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

,PSRUWDQW� 7KH VHW RI EORFNV VSHFLILHG E\ 3 DQG 4 PXVW EH DW OHDVW �
EORFNV ORQJ WR TXDOLI\ DV DQ LUUHJXODU SRFNHW�

7KH VHW RI EORFNV VSHFLILHG E\ 3 DQG 4 PD\ EH ORFDWHG DQ\ZKHUH LQ WKH VDPH
SURJUDP DV WKH *���� EORFN� 7KHVH EORFNV FDQ QRW EH FDOOHG IURP D VXESURJUDP
RU D PDFUR XQOHVV WKH *���� EORFN LV LQ WKDW VXESURJUDP RU PDFUR�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH LUUHJXODU SRFNHW� 7KLV
ILQLVK DOORZDQFH FDQ EH UHPRYHG ODWHU XVLQJ D *���� ILQLVKLQJ F\FOH�

7R OHDYH D ILQLVK DOORZDQFH RQ WKH SRFNHW ERWWRP� SURJUDP D SRFNHW GHSWK �=
SDUDPHWHU� WKDW LV DW WKH GHVLUHG ILQLVK DOORZDQFH DERYH WKH DFWXDO SRFNHW ERWWRP�
7KLV ILQLVK DOORZDQFH FDQ EH UHPRYHG ODWHU XVLQJ D *���� URXJKLQJ F\FOH
SURJUDPPHG ZLWK WKH DFWXDO SRFNHW ERWWRP�

( 3OXQJH IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ = D[LV PRYHV� ,I
QRW SURJUDPPHG WKH URXJKLQJ IHHGUDWH �) SDUDPHWHU� ZLOO EH XVHG�

) 5RXJKLQJ IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ ;< D[LV
FXWWLQJ PRYHV� ,I QRW SURJUDPPHG WKH H[LVWLQJ �PRGDO� FXWWLQJ IHHGUDWH ZLOO EH
XVHG�

/ ,QFUHPHQWDO SOXQJH GHSWK RI HDFK FXWWLQJ SDVV DORQJ WKH = D[LV� ,I QRW
SURJUDPPHG� WKH SOXQJH DPRXQW ZLOO EH HTXDO WR WKH SURJUDPPHG GHSWK RI WKH
SRFNHW�

%HIRUH LQYRNLQJ WKH *���� F\FOH� WKH SURJUDPPHU PXVW DFWLYDWH
FXWWHU FRPSHQVDWLRQ OHIW RU ULJKW E\ SURJUDPPLQJ *�� RU *��� 7KLV
DOORZV WKH FRQWURO WR EHJLQ LQWHUSUHWLQJ WKH EORFNV WKDW GHILQH WKH
FRQWRXU RI WKH SRFNHW DV WKH\ DUH HQFRXQWHUHG�

3ULRU WR WKH *���� EORFN� WKH WRRO VKRXOG EH SRVLWLRQHG QHDU WKH
VWDUW�HQG FRUQHU RI WKH SRFNHW DQG VKRXOG EH MXVW DERYH EXW QRW
WRXFKLQJ WKH SDUW� 7KLV SRVLWLRQ LV UHIHUUHG WR DV WKH VWDUW�SRLQW RI WKH
F\FOH �$ LQ ILJXUH ������� )URP WKH VWDUW�SRLQW WKH FXWWHU PXVW EH
DEOH WR PRYH GRZQ LQWR WKH SDUW DQG WKHQ GLUHFWO\ RYHU WR WKH
VWDUW�HQG FRUQHU RI WKH SRFNHW ZLWKRXW FXWWLQJ LQWR DQ\ ZDOO RI WKH
SRFNHW� 7KH = FRRUGLQDWH RI WKLV SRVLWLRQ GHWHUPLQHV WKH LQLWLDO =
OHYHO RU WRS RI WKH SRFNHW�



�����,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

2QFH WKH D[HV DUH SRVLWLRQHG DW WKH VWDUW�SRLQW� D SOXQJH DORQJ WKH =
D[LV WDNHV SODFH� ,I / LV SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH =
D[LV WR WKH LQFUHPHQWDO GHSWK VSHFLILHG E\ WKH / SDUDPHWHU �% LQ
)LJXUH ������ ,I / LV QRW SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH =
D[LV WR WKH SRFNHW GHSWK VSHFLILHG E\ WKH = SDUDPHWHU �% LQ
)LJXUH ������ 7KLV PRYH WDNHV SODFH DW WKH SOXQJH IHHGUDWH VSHFLILHG
E\ WKH ( SDUDPHWHU� ,I ( LV QRW SURJUDPPHG� WKH SOXQJH WDNHV SODFH
DW WKH URXJKLQJ IHHGUDWH VSHFLILHG E\ WKH ) SDUDPHWHU�

$IWHU WKH SOXQJH� WKH FRQWURO XVHV WKH DFWLYH FXWWHU FRPSHQVDWLRQ
PRGH �*���*��� WR RIIVHW WKH FXWWHU RQH FXWWHU UDGLXV SHUSHQGLFXODU
WR WKH OLQH IURP WKH VWDUW�SRLQW WR WKH VWDUW�HQG FRUQHU �& LQ
)LJXUH ������ 7KH FRQWURO WKHQ PRYHV WKH FXWWHU IURP WKLV RIIVHW
SRVLWLRQ WR D SRLQW ZKHUH LW LV ORFDWHG RQH FXWWHU UDGLXV SOXV WKH ILQLVK
DOORZDQFH DZD\ IURP ERWK WKH ILUVW ZDOO RI WKH SRFNHW DQG WKH OLQH
IURP WKH VWDUW�SRLQW WR WKH VWDUW�HQG FRUQHU �' LQ )LJXUH ������ 7KLV
PRYH WDNHV SODFH DW WKH URXJKLQJ IHHGUDWH�



����� ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

)LJXUH ����
,UUHJXODU 3RFNHW 5RXJKLQJ &\FOH (QWU\ 0RYHV

723
9,(:

(QG ZDOO �GHILQHG
LQ EORFN FDOOHG RXW
E\ 4 SDUDPHWHU�

6WDUW ZDOO �GHILQHG LQ EORFN
FDOOHG RXW E\ 3 SDUDPHWHU�

6WDUW�SRLQW

6WDUW�HQG FRUQHU
;

<

,QLWLDO = OHYHO �WRS RI SRFNHW�
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)URP WKH ILQDO FXWWHU SRVLWLRQ RI )LJXUH ����� WKH FRQWURO PRYHV WKH
FXWWHU WZLFH DURXQG WKH SURJUDPPHG FRQWRXU RI WKH SRFNHW DV VKRZQ
LQ )LJXUH ����� 7KH ILUVW SDVV DURXQG WKH SRFNHW UHPRYHV PDWHULDO
WZLFH WKH FXWWHU UDGLXV �FXWWHU GLDPHWHU� LQ ZLGWK �' WKURXJK , LQ
)LJXUH ������ 7KH VHFRQG SDVV UHPRYHV PDWHULDO WKDW LV RQH FXWWHU
UDGLXV LQ ZLGWK �, WKURXJK 1 LQ )LJXUH ������



�����,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

7KHVH WZR SDVVHV FXW D FKDQQHO DURXQG WKH LQVLGH SHULPHWHU RI WKH
SRFNHW WKDW SURYLGHV FOHDUDQFH IRU WKH FXWWHU WR EH UDLVHG DQG ORZHUHG
DV QHFHVVDU\ DW WKH EHJLQQLQJ DQG HQG RI WKH UHVW RI WKH URXJKLQJ
SDVVHV� :KLOH FXWWLQJ WKLV FKDQQHO� WKH FRQWURO DXWRPDWLFDOO\ DGMXVWV
WKH URXJKLQJ IHHGUDWH VR WKDW WKH YROXPH RI PDWHULDO EHLQJ UHPRYHG
SHU XQLW WLPH LV WKH VDPH DV ZLOO EH UHPRYHG ODWHU GXULQJ QRUPDO
URXJKLQJ SDVVHV�

)LJXUH ����
,UUHJXODU 3RFNHW ,QLWLDO 5RXJKLQJ 3DVVHV

723
9,(:

6WDUW�HQG FRUQHU
;

<
+

.
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-�1

0

(�, ' +

/

$IWHU WKH LQLWLDO URXJKLQJ SDVVHV DUH FRPSOHWH� WKH FXWWHU LV QHDU WKH
SRFNHW FRUQHU WKDW FRUUHVSRQGV WR WKH HQGSRLQW RI WKH EORFN WKDW
IROORZV WKH EORFN VSHFLILHG E\ WKH 3 SDUDPHWHU LQ WKH *���� EORFN
�SRLQW 1 LQ )LJXUH ������

7KH FRQWURO DQDO\]HV WKH UHPDLQLQJ SRFNHW DUHD WR EH PDFKLQHG�RXW
DQG GHWHUPLQHV ZKLFK DUHD WR PDFKLQH ILUVW� $Q\ XQGRQH DUHD ZLWKLQ
RQH FXWWHU UDGLXV RI WKH FXUUHQW FXWWHU SRVLWLRQ ZLOO EH PDFKLQHG�RXW
ILUVW�

7KH DUHD ZLWKLQ RQH FXWWHU UDGLXV RI WKH FXUUHQW FXWWHU SRVLWLRQ ZLOO
EH PDFKLQHG�RXW LQ D VHULHV RI VWUDLJKW�OLQH VWHS�RYHU URXJKLQJ
SDVVHV� 7KH RULHQWDWLRQ RI WKHVH SDVVHV� HLWKHU SDUDOOHO WR WKH ; RU WKH
< D[LV� LV GHSHQGHQW XSRQ WKH SRFNHW FRQWRXU� 7KH FRQWURO
GHWHUPLQHV ZKHWKHU SDVVHV SDUDOOHO WR WKH ; RU WR WKH < D[LV ZLOO
PDFKLQH�RXW WKH PRVW PDWHULDO LQ WKH IHZHVW DPRXQW RI SDVVHV DQG
RULHQWV WKH SDVVHV DFFRUGLQJO\ �1 WKURXJK = LQ )LJXUH ������



����� ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

)LJXUH ����
5RXJKLQJ�2XW $GMDFHQW $UHDV LQ DQ ,UUHJXODU 3RFNHW

723
9,(:

6WDUW�HQG FRUQHU

+

;
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,I WKHUH LV QR XQGRQH DUHD ZLWKLQ RQH FXWWHU UDGLXV RI WKH FXUUHQW
FXWWHU SRVLWLRQ� WKH FRQWURO UDLVHV WKH FXWWHU WR WKH LQLWLDO = OHYHO
�SRLQW 2 LQ ILJXUH ������� 7KH FXWWHU LV WKHQ PRYHG DW WKH UDSLG
IHHGUDWH WR WKH QHDUHVW SRVLWLRQ MXVW RXWVLGH WKH QHDUHVW XQGRQH DUHD
�SRLQW 3� DQG ORZHUHG WR WKH FXUUHQW SOXQJH�OHYHO PLQXV WKH FOHDUDQFH
DPRXQW �SRLQW 4� DW WKH UDSLG IHHGUDWH� 7KH FOHDUDQFH DPRXQW �H� LV
$03 VHOHFWDEOH� UHIHU WR WKH OLWHUDWXUH SURYLGHG E\ \RXU V\VWHP
LQVWDOOHU� 7KH FXWWHU LV WKHQ ORZHUHG WR WKH FXUUHQW SOXQJH�OHYHO
�SRLQW 5� DW WKH SOXQJH IHHGUDWH�

,PSRUWDQW� 7KH FRQWURO ZLOO PRYH WKH FXWWHU WR WKH QHDUHVW XQGRQH
DUHD ZLWKRXW UDLVLQJ WKH FXWWHU WR WKH LQLWLDO = OHYHO LI LW
FDQ GR VR ZLWKRXW LQWHUIHULQJ ZLWK D SRFNHW ZDOO� ,Q WKLV
FDVH� WKH FRQWURO ZLOO UDLVH WKH FXWWHU WKH FOHDUDQFH
DPRXQW �H� DQG PRYH LW WR WKH QHZ SRVLWLRQ� 7KH FXWWHU
LV WKHQ ORZHUHG WR WKH FXUUHQW SOXQJH�OHYHO DW WKH SOXQJH
IHHGUDWH�

7KH DUHD ZLWKLQ RQH FXWWHU UDGLXV RI WKH FXUUHQW FXWWHU SRVLWLRQ ZLOO
EH PDFKLQHG�RXW LQ D VHULHV RI VWUDLJKW�OLQH VWHS�RYHU URXJKLQJ
SDVVHV� 7KH RULHQWDWLRQ RI WKHVH SDVVHV� HLWKHU SDUDOOHO WR WKH ; RU WKH
< D[LV� LV GHSHQGHQW XSRQ WKH SRFNHW FRQWRXU� 7KH FRQWURO
GHWHUPLQHV ZKHWKHU SDVVHV SDUDOOHO WR WKH ; RU WR WKH < D[LV ZLOO
PDFKLQH�RXW WKH PRVW PDWHULDO LQ WKH IHZHVW DPRXQW RI SDVVHV DQG
RULHQWV WKH SDVVHV DFFRUGLQJO\ �5 WKURXJK ; LQ )LJXUH ������



�����,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

)LJXUH ����
5RXJKLQJ�2XW 1RQ�$GMDFHQW $UHDV LQ DQ ,UUHJXODU 3RFNHW

6WDUW�HQG FRUQHU

,QLWLDO = OHYHO �WRS RI SRFNHW�
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2QFH WKH FXUUHQW SOXQJH�OHYHO KDV EHHQ PDFKLQHG�RXW � WKH FXWWHU LV
PRYHG EDFN WR WKH VWDUW�SRLQW� 7KH FRQWURO UDLVHV FXWWHU WR WKH LQLWLDO
= OHYHO WKHQ PRYHV LW WR WKH VWDUW�SRLQW�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ PDFKLQHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG = GHSWK LV UHDFKHG�



����� ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

2QFH WKH SURJUDPPHG GHSWK LV UHDFKHG� WKH FRQWURO UDLVHV WKH FXWWHU
WR WKH LQLWLDO = OHYHO WKHQ PRYHV LW WR WKH VWDUW�SRLQW� 7KLV FRPSOHWHV
WKH LUUHJXODU SRFNHW URXJKLQJ F\FOH� ([DPSOH ���� VKRZV DQ
LUUHJXODU SRFNHW URXJKLQJ F\FOH�

([DPSOH ����
,UUHJXODU 3RFNHW 5RXJKLQJ &\FOH

3URJUDP %ORFN

1�� *�� ;� <�� =��

1�� *�� /�� 3� 5�����

1�� *�� *�� '��

1�� *���� ;� <�� =�� 3�� 4�� +��� (� )��� /���
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)LJXUH ����
5HVXOWV RI ([DPSOH ����

723
9,(:

(QG ZDOO �GHILQHG
LQ EORFN FDOOHG RXW
E\ 4 SDUDPHWHU�

6WDUW ZDOO �GHILQHG LQ EORFN
FDOOHG RXW E\ 3 SDUDPHWHU�

6WDUW�SRLQW

6WDUW�HQG FRUQHU
;

<

,QLWLDO = OHYHO �WRS RI SRFNHW�
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,UUHJXODU 3RFNHW )LQLVKLQJ �*�����

8VH WKH LUUHJXODU SRFNHW PLOOLQJ ILQLVKLQJ F\FOH �*����� WR ILQLVK DQ
LUUHJXODU SRFNHW LQ D ZRUNSLHFH� 7KLV F\FOH LV W\SLFDOO\ XVHG WR ILQLVK
DQ LUUHJXODU SRFNHW IRUPHG XVLQJ D *���� LUUHJXODU SRFNHW URXJKLQJ
F\FOH� $ WRRO FKDQJH LV XVXDOO\ SHUIRUPHG EHWZHHQ WKH *���� DQG
*���� F\FOHV� <RX FDQ XVH WKLV F\FOH WR ILQLVK D SRVW WKDW ZDV IRUPHG
E\ FRPELQLQJ WZR SRFNHW F\FOHV�



������ ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

,PSRUWDQW� <RX PD\ RQO\ H[HFXWH DQ LUUHJXODU SRFNHW ILQLVKLQJ
F\FOH �*����� LQ D PDLQ SURJUDP�

7KH *���� EORFN KDV WKLV IRUPDW�

*���� ;BB<BB=BB3BB4BB+BB)BB/BB�

:KHUH � ,V �

; < 7KH FRRUGLQDWHV WKDW VSHFLI\ WKH VWDUW�HQG FRUQHU RI WKH LUUHJXODU SRFNHW LQ WKH
VHOHFWHG SODQH� 7KHVH SDUDPHWHUV PXVW EH SURJUDPPHG�

= 7KH FRRUGLQDWH �DORQJ WKH SOXQJLQJ D[LV� WKDW VSHFLILHV WKH ERWWRP RI WKH LUUHJXODU
SRFNHW� ,Q LQFUHPHQWDO PRGH WKLV SDUDPHWHU VSHFLILHV WKH GHSWK RI WKH SRFNHW DV
PHDVXUHG IURP WKH VWDUW�SRLQW WR WKH SRFNHW ERWWRP� 7KLV SDUDPHWHU PXVW EH
SURJUDPPHG�

3 7KH VHTXHQFH QXPEHU RI WKH ILUVW EORFN LQ WKH VHW RI EORFNV WKDW GHILQH WKH SRFNHW
VKDSH� 7KH FRRUGLQDWHV LQ WKLV EORFN VSHFLI\ WKH VWDUW�SRLQW RI WKH SRFNHW·V ILUVW
ZDOO� 7KLV VWDUW�SRLQW PXVW FRUUHVSRQG WR WKH VWDUW�HQG FRUQHU VSHFLILHG E\ WKH ;
DQG < FRRUGLQDWHV� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

4 7KH VHTXHQFH QXPEHU RI WKH ODVW EORFN LQ WKH VHW RI EORFNV WKDW GHILQH WKH SRFNHW
VKDSH� 7KH FRRUGLQDWHV LQ WKLV EORFN VSHFLI\ WKH HQGSRLQW RI WKH SRFNHW·V ODVW
ZDOO� 7KLV HQGSRLQW PXVW FRUUHVSRQG WR WKH VWDUW�HQG FRUQHU VSHFLILHG E\ WKH ;
DQG < FRRUGLQDWHV� 7KLV SDUDPHWHU PXVW EH SURJUDPPHG�

7KH VHW RI EORFNV VSHFLILHG E\ 3 DQG 4 PD\ EH ORFDWHG DQ\ZKHUH DIWHU WKH FDOOLQJ
EORFN �HYHQ DIWHU DQ HQG RI SURJUDP FRPPDQG�� DV ORQJ DV WKH FDOOLQJ EORFN LV LQ
WKH VDPH SURJUDP DV WKH VHW RI EORFNV� 7KLV PHDQV WKDW EORFNV GHILQLQJ WKH
SRFNHW VKDSH FDQ QRW EH FDOOHG IURP D VXESURJUDP RU D PDFUR XQOHVV WKH FDOOLQJ
EORFN LV LQ WKDW VXESURJUDP RU PDFUR�

+ 7KH ILQLVK DOORZDQFH WKDW ZLOO EH OHIW RQ WKH VLGHV RI WKH LUUHJXODU SRFNHW� 7KLV LV
DQ RSWLRQDO SDUDPHWHU WKDW SURYLGHV IRU PXOWLSOH ILQLVKLQJ F\FOHV�

) )LQLVKLQJ IHHGUDWH� 7KLV SDUDPHWHU GHWHUPLQHV WKH IHHGUDWH RI DQ\ ;< D[LV
FXWWLQJ PRYHV� ,I QRW SURJUDPPHG WKH H[LVWLQJ �PRGDO� FXWWLQJ IHHGUDWH ZLOO EH
XVHG�

/ ,QFUHPHQWDO SOXQJH GHSWK RI HDFK FXWWLQJ SDVV DORQJ WKH = D[LV� ,I / LV
SURJUDPPHG� D ILQLVK SDVV LV PDGH DW HDFK / OHYHO� ,I / LV QRW SURJUDPPHG� RQO\
RQH ILQLVKLQJ SDVV LV PDGH DW WKH SURJUDPPHG = GHSWK� 7KLV LV DQ RSWLRQDO
SDUDPHWHU� ,W LV W\SLFDOO\ SURJUDPPHG ZKHQ D YHU\ GHHS SRFNHW LV EHLQJ ILQLVKHG�

%HIRUH LQYRNLQJ WKH *���� F\FOH� WKH SURJUDPPHU PXVW DFWLYDWH
FXWWHU FRPSHQVDWLRQ OHIW RU ULJKW E\ SURJUDPPLQJ *�� RU *��� 7KLV
DOORZV WKH FRQWURO WR EHJLQ LQWHUSUHWLQJ WKH EORFNV WKDW GHILQH WKH
FRQWRXU RI WKH SRFNHW DV WKH\ DUH HQFRXQWHUHG�
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�
$77(17,21� )URP WKH VWDUW�SRLQW WKH FXWWHU PXVW
EH DEOH WR PRYH GRZQ LQWR WKH SDUW DQG WKHQ GLUHFWO\
RYHU WR WKH VWDUW�HQG FRUQHU RI WKH SRFNHW �$ WKURXJK '
LQ )LJXUH ����� ZLWKRXW FXWWLQJ LQWR DQ\ ZDOO RI WKH
SRFNHW�

$OVR� WKH FXWWHU PXVW EH DEOH WR PRYH IURP WKH
HQG�SRLQW RI WKH 3 EORFN WR WKH VWDUW�SRLQW �, WKURXJK .
LQ )LJXUH ����� ZLWKRXW FXWWLQJ LQWR DQ\ ZDOO RI WKH
SRFNHW�

7KH FXWWHU VKRXOG EH SRVLWLRQHG DW WKH VWDUW�SRLQW DV GHVFULEHG IRU WKH
*���� F\FOH �$ LQ )LJXUH ������ 2QFH WKH D[HV DUH SRVLWLRQHG DW WKH
VWDUW�SRLQW� D SOXQJH DORQJ WKH = D[LV WDNHV SODFH� ,I / LV
SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH = D[LV WR WKH LQFUHPHQWDO
GHSWK VSHFLILHG E\ WKH / SDUDPHWHU PLQXV WKH FOHDUDQFH DPRXQW �% LQ
)LJXUH ������ ,I / LV QRW SURJUDPPHG� WKH WRRO SOXQJHV DORQJ WKH =
D[LV WR WKH SRFNHW GHSWK VSHFLILHG E\ WKH = SDUDPHWHU PLQXV WKH
FOHDUDQFH DPRXQW �% LQ )LJXUH ������ 7KH SOXQJH WDNHV SODFH DW WKH
UDSLG IHHGUDWH�

$IWHU WKH SOXQJH� WKH FRQWURO XVHV WKH DFWLYH FXWWHU FRPSHQVDWLRQ
PRGH �*���*��� WR RIIVHW WKH FXWWHU RQH FXWWHU UDGLXV SHUSHQGLFXODU
WR WKH OLQH IURP WKH VWDUW�SRLQW WR WKH VWDUW�HQG FRUQHU �& LQ
)LJXUH ������ 7KH FRQWURO WKHQ PRYHV WKH FXWWHU IURP WKLV RIIVHW
SRVLWLRQ WR D SRLQW ZKHUH LW LV ORFDWHG RQH FXWWHU UDGLXV SOXV WKH ILQLVK
DOORZDQFH �LI + LV SURJUDPPHG� DZD\ IURP ERWK WKH ILUVW ZDOO RI WKH
SRFNHW DQG WKH OLQH IURP WKH VWDUW�SRLQW WR WKH VWDUW�HQG FRUQHU� $W WKH
VDPH WLPH� WKH FXWWHU LV LV ORZHUHG WKH FOHDUDQFH DPRXQW DORQJ WKH =
D[LV �' LQ )LJXUH ������ 7KLV PRYH WDNHV SODFH DW WKH ILQLVKLQJ
IHHGUDWH�



������ ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

)LJXUH ����
,UUHJXODU 3RFNHW )LQLVKLQJ &\FOH (QWU\ 0RYHV

6WDUW ZDOO �GHILQHG
LQ EORFN FDOOHG RXW
E\ 3 SDUDPHWHU

:LOO OHDYH + ILQLVK
DOORZDQFH LI SURJUDPPHG
LQ WKH *���� EORFN

723
9,(:

(QG ZDOO �GHILQHG
LQ EORFN FDOOHG RXW
E\ 4 SDUDPHWHU�

6WDUW�SRLQW

6WDUW�HQG FRUQHU;

<

,QLWLDO = OHYHO �WRS RI SRFNHW�
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=
�LQFUHPHQWDO�

=
�DEVROXWH�

;

=
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'

$�%

&

+

H

,I + LV SURJUDPPHG LQ WKH *���� EORFN� DQ LQLWLDO ILQLVK SDVV WKDW
OHDYHV D ILQLVK DOORZDQFH LV PDGH DURXQG WKH VLGHV RI WKH SRFNHW�
7KLV W\SLFDOO\ ZRXOG EH GRQH ZKHQ LW LV GHVLUDEOH WR FOHDQ RXW WKH
FRUQHUV LQ DQ LUUHJXODU SRFNHW EHIRUH DFWXDOO\ UHPRYLQJ WKH ILQLVK
DOORZDQFH�

,I + LV QRW SURJUDPPHG LQ WKH *���� EORFN� D ILQLVK SDVV LV PDGH
DURXQG WKH VLGHV RI WKH SRFNHW WKDW UHPRYHV DOO WKH ILQLVK DOORZDQFH
WKDW ZDV OHIW GXULQJ D *���� URXJKLQJ F\FOH�



������,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

7KH ILQLVK SDVV HQGV DW D SRLQW DORQJ WKH VWDUW�ZDOO WKDW LV GHWHUPLQHG
E\ WKH DQJOH IRUPHG E\ WKH VWDUW�ZDOO DQG D OLQH GUDZQ IURP WKH
HQGSRLQW RI WKH VWDUW�ZDOO WR WKH VWDUW�SRLQW� $Q H[DPSOH RI WKLV LV
VKRZQ LQ WKH IROORZLQJ ILJXUH� )URP WKLV SRLQW WKH FXWWHU LV PRYHG
EDFN WR WKH VWDUW�SRLQW RI WKH F\FOH�

)LJXUH ����
,UUHJXODU 3RFNHW )LQLVKLQJ &\FOH ([LW 0RYHV

,QLWLDO = OHYHO �WRS RI SRFNHW�

<

;

+

=

;

=
�,QFUHPHQWDO�

=
�$EVROXWH�

6WDUW�HQG FRUQHU

6WDUW�SRLQW

,

-.

(

) *

+,

-

.:LOO OHDYH + ILQLVK
DOORZDQFH LI SURJUDPPHG
LQ WKH *���� EORFN
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9,(:
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������ ,UUHJXODU 3RFNHW 0LOOLQJ &\FOHV

3XEOLFDWLRQ ��������� ��$SULO ����

�
$77(17,21� 7KH FXWWHU PXVW EH DEOH WR PRYH IURP
WKH HQG�SRLQW RI WKH 3 EORFN WR WKH VWDUW�SRLQW �, WKURXJK
. LQ )LJXUH ����� ZLWKRXW FXWWLQJ LQWR DQ\ ZDOO RI WKH
SRFNHW�

,I WKH SURJUDPPHG = GHSWK RI WKH SRFNHW KDV QRW EHHQ UHDFKHG�
DQRWKHU SOXQJH DORQJ WKH = D[LV WR WKH QH[W / OHYHO WDNHV SODFH� 7KLV
OHYHO LV WKHQ ILQLVKHG DV GHVFULEHG LQ WKH SUHYLRXV SDUDJUDSKV� 7KLV
SURFHVV LV UHSHDWHG XQWLO WKH SURJUDPPHG = GHSWK LV UHDFKHG�

2QFH WKH SURJUDPPHG GHSWK LV UHDFKHG� WKH FRQWURO VLPXOWDQHRXVO\
UDLVHV WKH FXWWHU DQG PRYHV LW WRZDUGV WKH VWDUW�SRLQW� 7KH FRQWURO
VKXWV RII FXWWHU FRPSHQVDWLRQ SULRU WR UHDFKLQJ WKH VWDUW�SRLQW �- DQG
. LQ )LJXUH ������ 7KLV FRPSOHWHV WKH LUUHJXODU SRFNHW ILQLVKLQJ
F\FOH�

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

0LOOLQJ )L[HG &\FOHV

7KLV FKDSWHU FRYHUV WKH *�ZRUG GDWD EORFNV LQ WKH PLOOLQJ
IL[HG�F\FOH JURXS� 7KH RSHUDWLRQV RI WKH PLOOLQJ IL[HG F\FOHV DUH
H[SODLQHG LQ WKHVH VHFWLRQV�

,QIRUPDWLRQ RQ� 2Q SDJH�

0LOOLQJ )L[HG &\FOHV �����

3RVLWLRQLQJ DQG +ROH 0DFKLQLQJ $[HV �����

3DUDPHWHUV �����

0LOOLQJ )L[HG &\FOH 2SHUDWLRQV �����

$OWHULQJ 0LOOLQJ )L[HG &\FOH 2SHUDWLQJ 3DUDPHWHUV ������

([DPSOHV RI 0LOOLQJ &\FOHV ������

)RU WKLV FKDSWHU� DV ZHOO DV WKLV PDQXDO� PDNH WKH IROORZLQJ
DVVXPSWLRQV�

� ; DQG < D[HV DUH WKH SRVLWLRQLQJ D[HV �*�� SODQH��
� = D[LV LV WKH KROH PDFKLQLQJ D[LV IRU GULOOLQJ� ERULQJ� DQG WDSSLQJ

DSSOLFDWLRQV�

0LOOLQJ IL[HG F\FOHV �VRPHWLPHV UHIHUUHG WR DV FDQQHG F\FOHV RU
DXWRF\FOHV F\FOHV� UHSHDW D VHULHV RI EDVLF PDFKLQLQJ RSHUDWLRQV�
VXFK DV� ERULQJ� GULOOLQJ RU WDSSLQJ� 7KHVH RSHUDWLRQV� GHVLJQDWHG E\
D VLQJOH EORFN FRPPDQG� XVXDOO\ FRQVLVW RI D IL[HG VHULHV RI VWHSV
WKDW DUH GHSHQGHQW RQ WKH W\SH RI PDFKLQLQJ DSSOLFDWLRQ�

7KH FRQWURO SURYLGHV WKH PLOOLQJ IL[HG F\FOHV VKRZQ LQ 7DEOH ���$�

&KDSWHU 2YHUYLHZ

0LOOLQJ )L[HG &\FOHV



����� 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

7DEOH ���$
0LOOLQJ )L[HG &\FOHV

*��FRGH $SSOLFDWLRQ 7RRO 0RYHPHQW 2SHUDWLRQ $W
+ROH %RWWRP

5HWUDFWLRQ 0RYHPHQW

*�� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH ZLWK 'ZHOO ,QWHUPLWWHQW )HHG 5HWUDFW 5DSLG 7UDYHUVH

*�� /HIW�+DQG 7DSSLQJ &\FOH )HHG 6SLQGOH 5HYHUVHG � 5HWUDFW )HHG

*���� /HIW�+DQG 6ROLG�7DSSLQJ &\FOH )HHG 6SLQGOH 5HYHUVHG � 5HWUDFW )HHG

*�� %RULQJ &\FOH� 6SLQGOH 6KLIW )HHG 2ULHQWHG 6SLQGOH 6WRS � 5HWUDFW 5DSLG 7UDYHUVH

*�� &DQFHO 2U (QG )L[HG &\FOH 1�$ 1�$ 1�$

*�� 'ULOOLQJ &\FOH� 1R 'ZHOO�5DSLG 2XW )HHG 5HWUDFW 5DSLG 7UDYHUVH

*�� 'ULOOLQJ &\FOH� 'ZHOO�5DSLG 2XW )HHG 'ZHOO �5HWUDFW 5DSLG 7UDYHUVH

*�� 'HHS +ROH 'ULOOLQJ &\FOH ,QWHUPLWWHQW )HHG 5HWUDFW 5DSLG 7UDYHUVH

*�� 5LJKW�+DQG 7DSSLQJ &\FOH )HHG 6SLQGOH 5HYHUVHG � 5HWUDFW )HHG

*���� 5LJKW�+DQG 6ROLG�7DSSLQJ &\FOH )HHG 6SLQGOH 5HYHUVHG � 5HWUDFW )HHG

*�� %RULQJ &\FOH� 1R 'ZHOO�)HHG 2XW )HHG 5HWUDFW )HHG

*�� %RULQJ &\FOH� 6SLQGOH 6WRS�5DSLG 2XW )HHG 6SLQGOH 6WRS �5HWUDFW 5DSLG 7UDYHUVH

*�� %DFN %RULQJ &\FOH )HHG 2ULHQWHG 6SLQGOH 6WRS � 5HWUDFW 5DSLG 7UDYHUVH

*�� %RULQJ &\FOH 6SLQGOH 6WRS� 0DQXDOO\ 2XW )HHG 'ZHOO � 5HWUDFW
6SLQGOH 6WRS � 5HWUDFW

0DQXDO�5DSLG
7UDYHUVH

*�� %RULQJ &\FOH� 'ZHOO�)HHG 2XW )HHG 'ZHOO � 5HWUDFW )HHG

,Q JHQHUDO� PLOOLQJ IL[HG F\FOHV FRQVLVW RI WKH IROORZLQJ RSHUDWLRQV
�VHH )LJXUH ������



�����0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
0LOOLQJ )L[HG &\FOH 2SHUDWLRQV

2SHUDWLRQV DW KROH ERWWRP

5HWXUQ WR 5
SRLQW OHYHO0DFKLQLQJ

5DSLG UHWXUQ WR
LQLWLDO SRLQW OHYHO

3RVLWLRQLQJ WR
LQLWLDO SRLQW

5DSLG IHHG WR
5 SRLQW OHYHO

LQLWLDO SRLQW
OHYHO

5 SRLQW OHYHO

+ROH ERWWRP

&XWWLQJ IHHG

5DSLG IHHG

0DQXDO RSHUDWLRQ

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LI WKH SRVLWLRQLQJ WR LQLWLDO SRLQW LV
DOZD\V D UDSLG PRYH� RU LI LW LV QHFHVVDU\ WR SURJUDP D *�� RU *�� WR
VHOHFW D PRGH� 7KLV PDQXDO DVVXPHV UDSLG SRVLWLRQLQJ�

7KLV VHFWLRQ DVVXPHV WKDW WKH SURJUDPPHU FDQ GHWHUPLQH WKH KROH
PDFKLQLQJ D[LV XVLQJ WKH SODQH VHOHFW *��FRGHV �*��� *��� DQG *����
5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR PDNH VXUH WKDW D
VSHFLILF D[LV KDV QRW EHHQ VHOHFWHG LQ $03 WR EH WKH KROH PDFKLQLQJ
D[LV�

*��FRGHV� *��� *�� RU *��� GHWHUPLQH WKH SODQH� WKH SRVLWLRQLQJ
D[HV DQG WKH KROH PDFKLQLQJ D[LV� 7KH WZR D[HV WKDW GHILQH WKH
VHOHFWHG SODQH DUH XVHG DV SRVLWLRQLQJ D[HV� WKH D[LV SHUSHQGLFXODU
WR WKH SODQH LV WKH KROH PDFKLQLQJ D[LV�

7DEOH ���% EHORZ DVVXPHV WKDW WKH V\VWHP LQVWDOOHU KDV QRW DOWHUHG
WKH GHIDXOW YDOXHV GHILQLQJ WKH *��� *�� RU *�� SODQH VHOHFW FRGHV�

3RVLWLRQLQJ DQG +ROH
0DFKLQLQJ $[HV



����� 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

7DEOH ���%
3ODQH 6HOHFWLRQ YV 0DFKLQLQJ $[LV

3ODQH +ROH 0DFKLQLQJ $[LV 3RVLWLRQLQJ $[HV

;< �*��� = D[LV RU LWV SDUDOOHO D[LV ; DQG < D[HV RU WKHLU SDUDOOHO D[HV

=; �*��� < D[LV RU LWV SDUDOOHO D[LV = DQG ; D[HV RU WKHLU SDUDOOHO D[HV

<= �*��� ; D[LV RU LWV SDUDOOHO D[LV < DQG = D[HV RU WKHLU SDUDOOHO D[HV

([DPSOH ���� VKRZV \RX KRZ WR FKDQJH WKH KROH PDFKLQLQJ D[LV WR D
SDUDOOHO D[LV� $ *�� VKRXOG EH H[HFXWHG WR FDQFHO DQ\ DFWLYH PLOOLQJ
PRGH� SULRU WR FKDQJLQJ WKH KROH PDFKLQLQJ D[LV�

([DPSOH ����
$OWHULQJ WKH 0DFKLQLQJ $[LV WR D 3DUDOOHO $[LV

3URJUDP %ORFN &RPPHQW

7KH : D[LV LV SDUDOOHO WR WKH = D[LV�

*��� ;< SODQH DFWLYH

*��; BBB < BBB � 'ULOOLQJ F\FOH� = LV WKH KROH
PDFKLQLQJ D[LV

�

�

*��� &DQFHO PLOOLQJ F\FOH PRGH

*��; BBB < BBB : BBB� 'ULOOLQJ F\FOH� : LV WKH KROH
PDFKLQLQJ D[LV

�

�

�

: PXVW EH SURJUDPPHG LQ HYHU\

VXEVHTXHQW EORFN WR UHPDLQ WKH

GULOOLQJ D[LV� ,I LW LV QRW

SURJUDPPHG� = EHFRPHV WKH

GULOOLQJ D[LV�

7KH SODQH VHOHFWLRQ FRGHV �*���*��� FDQ EH LQFOXGHG LQ WKH PLOOLQJ
IL[HG F\FOH EORFN� RU FDQ EH SURJUDPPHG LQ D SUHYLRXV EORFN�

)LJXUH ���� VKRZV W\SLFDO PLOOLQJ IL[HG F\FOH PRWLRQV LQ DEVROXWH
�*��� RU LQFUHPHQWDO �*��� PRGHV� 1RWH WKH FKDQJHV LQ KRZ WKH 5
SRLQW DQG = OHYHO DUH UHIHUHQFHG�



�����0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
0LOOLQJ )L[HG &\FOH 3DUDPHWHUV LQ *�� DQG *�� 0RGHV

&XWWLQJ IHHG

5DSLG IHHG

� �

5 SRLQW OHYHO 5 SRLQW OHYHO

=

=

5
5

*�� $EVROXWH 0RGH *�� ,QFUHPHQWDO 0RGH
= =

)LJXUH ���� VKRZV WKH WZR GLIIHUHQW PRGHV DYDLODEOH IRU VHOHFWLQJ WKH
UHWXUQ OHYHO LQ WKH = D[LV DIWHU WKH KROH KDV EHHQ GULOOHG� 7KHVH WZR
PRGHV DUH VHOHFWHG ZLWK *�� �ZKLFK UHWXUQV WR WKH VDPH OHYHO WKH
F\FOH VWDUWHG DW� DQG *�� �ZKLFK UHWXUQV WR WKH OHYHO GHILQHG E\ WKH 5
SRLQW��



����� 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
0LOOLQJ )L[HG &\FOH 3DUDPHWHUV LQ *�� RU *�� 0RGHV

��

==

= =

5 SRLQW OHYHO5 SRLQW OHYHO

*�� ,QLWLDO SRLQW UHWXUQ *�� 5 � 3RLQW UHWXUQ

5

&XWWLQJ IHHG

5DSLG IHHG

,PSRUWDQW� ,Q WKH IROORZLQJ VHFWLRQV� ILJXUHV DQG H[DPSOHV DUH
DVVXPHG WR EH SURJUDPPHG LQ WKH LQFUHPHQWDO PRGH
�*��� DQG LQLWLDO SRLQW UHWXUQ PRGH �*����

7KH IROORZLQJ VHFWLRQ SURYLGHV D GHWDLOHG H[SODQDWLRQ RI HDFK
SDUDPHWHU WKDW FDQ EH SURJUDPPHG IRU WKH PLOOLQJ IL[HG F\FOHV�
6RPH RI WKHVH SDUDPHWHUV DUH QRW YDOLG ZLWK DOO F\FOHV� 5HIHU WR WKH
VSHFLILF GHVFULSWLRQ RI HDFK F\FOH RQ SDJH ������ 7R DOWHU PLOOLQJ
F\FOH RSHUDWLRQ SDUDPHWHUV� UHIHU WR SDJH �������

:H GHVFULEH WKHVH PLOOLQJ IL[HG�F\FOH SDUDPHWHUV EHORZ�

;BB<BB=BB5BB ,BB-BB.BB 3BB)BB/BB4BB'BB6BB�

3DUDPHWHUV



�����0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

;�< VSHFLILHV WKH ORFDWLRQ RI WKH KROH SRVLWLRQ LQ WKH VHOHFWHG SODQH� ,Q WKH DEVROXWH PRGH �*���� SURJUDP
WKH KROH SRVLWLRQ XVLQJ WKH FRRUGLQDWH YDOXHV LQ WKH DFWLYH FRRUGLQDWH V\VWHP� ,Q LQFUHPHQWDO PRGH �*����
SURJUDP WKH KROH SRVLWLRQ XVLQJ WKH GLVWDQFH IURP WKH FXUUHQW WRRO SRVLWLRQ WR WKH UHTXLUHG KROH SRVLWLRQ�

= GHILQHV WKH KROH ERWWRP� ,Q DEVROXWH PRGH �*���� SURJUDP WKH KROH ERWWRP OHYHO XVLQJ WKH FRRUGLQDWH
YDOXH LQ WKH DFWLYH FRRUGLQDWH V\VWHP� ,Q WKH LQFUHPHQWDO PRGH �*���� SURJUDP WKH GLVWDQFH IURP WKH 5
SRLQW OHYHO WR WKH KROH ERWWRP OHYHO�

5 GHILQHV WKH 5 SRLQW OHYHO� ,Q WKH DEVROXWH PRGH �*���� SURJUDP WKH 5 SRLQW OHYHO DV D FRRUGLQDWH YDOXH LQ
WKH DFWLYH FRRUGLQDWH V\VWHP� ,Q WKH LQFUHPHQWDO PRGH �*���� SURJUDP WKH 5 SRLQW OHYHO E\ WKH GLVWDQFH
IURP WKH LQLWLDO SRLQW OHYHO WR WKH 5 SRLQW OHYHO�

,� -� .�
RU 4

4 GHILQHV WKH LQIHHG DPRXQW IRU HDFK PRYH PDGH LQ WKH KROH LQ *��� ,� -� DQG .� RU 4 GHILQHV WKH VKLIW
DPRXQW IRU *�� DQG *���

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP� 3 SURJUDPV WKH GZHOO LQ WKH VDPH ZD\ DV *��� VHFRQGV LI LQ
IHHGUDWH PRGH �*���� VSLQGOH UHYROXWLRQV LI LQ UHYROXWLRQ PRGH �*���� �7KH DOORZDEOH GZHOO WLPH UDQJH LQ
VHFRQGV LV ��������������� 7KH DOORZDEOH GZHOO UDQJH LQ UHYROXWLRQV LV DOVR ����������������� 7KH
3��ZRUG GRHV QRW DSSO\ LQ DOO PLOOLQJ IL[HG F\FOHV�

) GHILQHV WKH FXWWLQJ IHHGUDWH� ,I WKLV SDUDPHWHU LV QRW VSHFLILHG� WKH FRQWURO ZLOO XVH WKH FXUUHQWO\ DFWLYH
IHHGUDWH IRU WKH FXWWLQJ IHHGUDWH� )RU *���� DQG *����� )  WDS WKUHDG OHDG LQ LQFKHV�PP SHU UHYROXWLRQ�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG� 7KH PD[LPXP QXPEHU RI UHSHDWV LV
�����
� ,Q DEVROXWH PRGH� WKH FRQWURO GULOOV LQ WKH VDPH ORFDWLRQ WKH QXPEHU RI WLPHV VSHFLILHG E\ WKH /��ZRUG�
� ,Q LQFUHPHQWDO PRGH� WKH /��ZRUG GULOOV WKH QXPEHU RI KROHV VSHFLILHG E\ WKH /��ZRUG DW HTXDOO\ VSDFHG
SRVLWLRQV� GHWHUPLQHG E\ D[LV SRVLWLRQLQJ SDUDPHWHUV ; DQG <�
� ,I DQ /� LV SURJUDPPHG� WKH FRQWURO VWRUHV WKH PLOOLQJ F\FOH LQIRUPDWLRQ EXW GRHV QRW H[HFXWH WKH GULOOLQJ
F\FOH� ,I QR /��ZRUG LV SURJUDPPHG� WKH FRQWURO GHIDXOWV WR /��

4 ,Q *��� 4 GHILQHV WKH LQIHHG DPRXQW IRU HDFK PRYH PDGH LQ WKH KROH�

,Q *���� DQG *��� 4 GHILQHV WKH VKLIW DPRXQW �DV GR ,� -� DQG .��

,Q *���� DQG *����� 4 GHILQHV WKH DQJOH DW ZKLFK WR RULHQW WKH VSLQGOH EHIRUH VWDUWLQJ WKH WDS� ,I \RX
GRQ·W SURJUDP WKH 4�ZRUG� WKH VSLQGOH LV QRW RULHQWHG EHIRUH WKH WDS EHJLQV� 7KLV PHDQV WKDW WKH KROH LV
QRW UH�WDSSDEOH XQOHVV D 4�ZRUG LV SURJUDPPHG LQ WKH F\FOH EORFN� 7KH VSLQGOH LV EURXJKW WR D VWRS SULRU WR
WKH LQLWLDWLRQ RI WKH WDSSLQJ SKDVH HYHQ LI 4 LV QRW SURJUDPPHG� WKLV KDSSHQV DIWHU WKH PRYH WR WKH
5�SODQH�

' GHILQHV WKH UHWXUQ VSLQGOH VSHHG VR WKDW� LI \RX ZDQW� WKH WDS�RXW PRYH FDQ EH SHUIRUPHG IDVWHU RU VORZHU
WKDQ WKH WDS�LQ� 7RRO VHOHFWLRQ E\ '�ZRUG LV QRW SRVVLEOH ZKLOH LQ WKH VROLG WDSSLQJ PRGH�

6 GHILQHV VSLQGOH VSHHG LQ USP�

,PSRUWDQW� $IWHU SURJUDPPLQJ D PLOOLQJ IL[HG F\FOH EORFN�
SDUDPHWHUV ;� <� = DQG 5 FDQ EH SURJUDPPHG LQ ODWHU
EORFNV ZLWK GLIIHUHQW YDOXHV� 7KLV� RI FRXUVH� SHUPLWV
D[LV PRWLRQ WR EH FKDQJHG� 3DUDPHWHUV 4� 3� , DQG .
FDQ RQO\ EH SURJUDPPHG LQ WKH FDOOLQJ EORFN IRU WKH
PLOOLQJ IL[HG F\FOH� 7KH\ FDQQRW EH SURJUDPPHG
IROORZLQJ WKH FDOOLQJ EORFN� ,I WKH\ DUH� WKH FRQWURO ZLOO
LJQRUH WKHP�



����� 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

7KLV VHFWLRQ GHVFULEHV KRZ WKH FRQWURO H[HFXWHV HDFK PLOOLQJ IL[HG
F\FOH� 7KH IROORZLQJ LV DVVXPHG IRU HDFK F\FOH�

� LQLWLDO SRLQW OHYHO LV WKH UHWXUQ OHYHO �*�� LV DFWLYH�
� LQFUHPHQWDO PRGH LV DFWLYH �*�� LV DFWLYH�
� WKH ; DQG < D[HV DUH WKH SRVLWLRQLQJ D[HV
� WKH = D[LV LV WKH KROH PDFKLQLQJ D[LV
7KH PLOOLQJ IL[HG F\FOHV DUH PRGDO� ZKLFK PHDQV WKH\ UHPDLQ DFWLYH
XQWLO D *��FRGH WKDW FDQFHOV WKH PLOOLQJ IL[HG F\FOH LV SURJUDPPHG�
$ PLOOLQJ IL[HG F\FOH FDQ� WKHUHIRUH� EH UHSHDWHG DW GLIIHUHQW
SRVLWLRQV� ZLWKRXW KDYLQJ WR UH�SURJUDP DOO WKH SDUDPHWHUV DVVRFLDWHG
ZLWK D JLYHQ RSHUDWLRQ�

�
$77(17,21� 7KH FRQWUROOLQJ VSLQGOH FRGH
GHWHUPLQHV ZKLFK VSLQGOH DQG LWV UHODWHG VSLQGOH
0�FRGHV �PRGDO� ZLOO EH DFWLYH GXULQJ PLOOLQJ F\FOHV�
:KHQ VSLQGOH LV PHQWLRQHG LQ UHODWLRQ WR PLOOLQJ IL[HG
F\FOHV� ZH DUH UHIHUULQJ WR WKH FRQWUROOLQJ VSLQGOH� )RU
PRUH LQIRUPDWLRQ RQ FRQWUROOLQJ VSLQGOHV� UHIHU WR
FKDSWHU ���

6LPLODUO\� DQ\ SDUDPHWHUV VSHFLILHG LQ WKH EORFN ZLWK WKH *��FRGH RI
WKH PLOOLQJ IL[HG F\FOH UHPDLQ DFWLYH XQWLO WKH F\FOH LV FDQFHOOHG� RU
XQWLO WKH\ DUH SURJUDPPHG DJDLQ LQ D IROORZLQJ EORFN� /��ZRUGV GR
QRW UHPDLQ DFWLYH DQG� LQVWHDG� DUH DFWLYH RQO\ IRU WKH EORFN ZKLFK
FRQWDLQV WKH DFWXDO /��ZRUG�

*��� *��� *��� DQG *�� ZLOO FDQFHO PLOOLQJ IL[HG F\FOH PRGHV�

�*���� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH ZLWK 'ZHOO

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB4BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV WKH ORFDWLRQ RI WKH KROH SRVLWLRQ LQ WKH VHOHFWHG SODQH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

4 GHILQHV WKH LQIHHG DPRXQW IRU HDFK VWHS LQWR WKH KROH�

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

0LOOLQJ )L[HG &\FOH
2SHUDWLRQV



�����0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
*��� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH ZLWK 'ZHOO

0RYHV WR KROH ERWWRP
ZKHQ 4 LV ODUJHU WKDQ
UHPDLQLQJ GHSWK

+ROH ERWWRP

5 SRLQW OHYHO

,QLWLDO SRLQW
OHYHO

5

4

G

4

G

�

�

�

�

�

�

�

,Q WKH *�� SHFN GULOOLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKLV
PDQQHU�

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH GULOOLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH GULOOLQJ RSHUDWLRQ�

�� 'XULQJ WKH GULOOLQJ RSHUDWLRQ� WKH FRQWURO LQIHHGV WKH GULOOLQJ WRRO
E\ DQ DPRXQW 4� DV SURJUDPPHG LQ WKH GULOOLQJ F\FOH�

�� ,I D YDOXH ZDV SURJUDPPHG IRU WKH 3 SDUDPHWHU� WKH GULOOLQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH�

�� ,W WKHQ UHWUDFWV E\ DQ DPRXQW G DW D UDSLG IHHGUDWH� 7KH DPRXQW G
LV VSHFLILHG E\ WKH V\VWHP LQVWDOOHU� RU FDQ EH VHW E\ WKH RSHUDWRU
DV GHVFULEHG RQ SDJH ������� 7KLV LQWHUPLWWHQW IHHG VLPSOLILHV
FKLS GLVSRVDO DQG OHWV D VPDOO UHWUDFWLRQ DPRXQW WR EH VHW LQ SHFN
GULOOLQJ�

�� $IWHU WKH GULOOLQJ WRRO UHWUDFWV DQ DPRXQW G� LW WKHQ UHVXPHV
GULOOLQJ DW WKH FXWWLQJ IHHGUDWH WR D GHSWK G � 4�

7KLV UHWUDFWLRQ DQG H[WHQVLRQ FRQWLQXHV XQWLO WKH GULOOLQJ WRRO UHDFKHV
WKH GHSWK RI WKH KROH DV SURJUDPPHG ZLWK WKH =��ZRUG LQ WKH GULOOLQJ
F\FOH EORFN�

�� 7KH GULOOLQJ WRRO WKHQ UHWUDFWV DW D UDSLG IHHGUDWH WR WKH LQLWLDO
SRLQW OHYHO DV GHWHUPLQHG E\ *���

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DQG DZDLWV ´F\FOH VWDUWµ DIWHU VWHSV �� � DQG ��



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�*���� /HIW��KDQG 7DSSLQJ &\FOH

7KLV F\FOH LV XVHG WR FXW OHIW�KDQGHG WKUHDGV�

�
$77(17,21� 7KH SURJUDPPHU RU RSHUDWRU PXVW VHW
WKH GLUHFWLRQ RI VSLQGOH URWDWLRQ IRU WDS�LQ� 7KH FRQWURO
IRUFHV WKH SURSHU VSLQGOH GLUHFWLRQ IRU WKH WDS�RXW� EXW
XVHV WKH SURJUDPPHG VSLQGOH GLUHFWLRQ IRU WKH WDS�LQ�

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV WKH ORFDWLRQ RI WKH KROH SRVLWLRQ LQ WKH VHOHFWHG SODQH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP�

) GHILQHV WKH WDSSLQJ IHHGUDWH� 7KLV VKRXOG EH SURJUDPPHG DV FORVH DV SRVVLEOH
WR WKH UDWH LQ ZKLFK WKH WDS ZLOO EH PRYLQJ LQWR WKH SDUW �FDOFXODWHG IURP WKH WDS
WKUHDG SLWFK DQG WKH DFWLYH VSLQGOH VSHHG�� (QWHU WKH IHHGUDWH LQ HLWKHU ,30 RU
,35 PRGHV� 1R VSHFLDO VSLQGOH V\QFKURQL]DWLRQ RFFXUV ZLWK WKLV F\FOH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� :KHQ SURJUDPPLQJ D *�� WDSSLQJ F\FOH� FRQVLGHU WKLV�

� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�
� 2YHUULGH XVDJH� WKH FRQWURO LJQRUHV WKH IHHGUDWH RYHUULGH VZLWFK

DQG FODPSV RYHUULGH DW ��� SHUFHQW�
� 'XULQJ WDSSLQJ WKH IHHGUDWH RYHUULGH VZLWFK� DQG WKH IHHGKROG

IHDWXUH DUH ERWK GLVDEOHG� &\FOH VWRS LV QRW DFNQRZOHGJHG XQWLO
WKH HQG RI WKH UHWXUQ RSHUDWLRQ�



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
*��� /HIW�+DQG 7DSSLQJ &\FOH

&XWWLQJ IHHG

5DSLG IHHG

5 SRLQW OHYHO

LQLWLDO SRLQW
OHYHO

5

=

+ROH ERWWRP
6SLQGOH URWDWLRQ GLUHFWLRQ LV
UHYHUVHG DW KROH ERWWRP

�

�

�

�

�

�

�

,Q WKH *�� OHIW�KDQG WDSSLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKH
IROORZLQJ PDQQHU�

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH WKUHDGLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH WDSSLQJ RSHUDWLRQ�

�� 'XULQJ WKH WDSSLQJ RSHUDWLRQ� WKH FRQWURO LQIHHGV WKH WKUHDGLQJ
WRRO WR WKH GHSWK DQG DW WKH IHHGUDWH SURJUDPPHG LQ WKH WDSSLQJ
F\FOH�

�� ,I D YDOXH ZDV SURJUDPPHG IRU WKH 3 SDUDPHWHU� WKH WKUHDGLQJ WRRO
GZHOOV DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH� DQG DIWHU WKH VSLQGOH
KDV EHHQ FRPPDQGHG WR UHYHUVH�

7KH VSLQGOH UHYHUVHV WR WKH FORFNZLVH GLUHFWLRQ�

�� 7KH WKUHDGLQJ WRRO UHWUDFWV DW WKH FXWWLQJ IHHGUDWH WR WKH 5 SRLQW�

�� ,I D YDOXH ZDV SURJUDPPHG IRU WKH 3 SDUDPHWHU� WKH WKUHDGLQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH 5 SRLQW� �'ZHOOV PD\ EH LJQRUHG LI
WKH V\VWHP LQVWDOOHU KDV FKRVHQ WR GR VR LQ $03��

7KHQ WKH VSLQGOH GLUHFWLRQ LV UHYHUVHG WR FRXQWHUFORFNZLVH�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� :LWK *�� DFWLYH� WKH FXWWLQJ WRRO ZLOO WKHQ DFFHOHUDWH WR WKH UDSLG
IHHGUDWH DQG UHWUDFW WR WKH LQLWLDO SRLQW OHYHO�

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DQG DZDLWV ´F\FOH VWDUWµ DIWHU VWHSV �� � DQG ��

,I WKH RSHUDWRU DFWLYDWHV D IHHGKROG GXULQJ VWHSV �� �� RU �� D[LV
PRWLRQ VWRSV DIWHU VWHS �� $[LV PRWLRQ ZLOO DOVR VWRS GXULQJ VWHSV ��
� DQG �� +RZHYHU� LI IHHGKROG LV DFWLYDWHG GXULQJ VWHS �� D[LV PRWLRQ
ZLOO VWRS LPPHGLDWHO\�

,PSRUWDQW� <RXU V\VWHP LQVWDOOHU FDQ HQDEOH D WDS UHWUDFW IHDWXUH IRU
WKLV F\FOH WKURXJK 3$/� 7DS UHWUDFW HQDEOHV \RX WR
UHWUDFW WKH WDSSLQJ WRRO DQG UHVXPH WKH F\FOH� RU
FRPSOHWHO\ DERUW WKH WDSSLQJ RSHUDWLRQ� 5HIHU WR \RXU
V\VWHP LQVWDOOHUV GRFXPHQWDWLRQ IRU GHWDLOV�

�*������ /HIW��KDQG 6ROLG��WDSSLQJ &\FOH

8VH WKLV F\FOH WR FXW OHIW�KDQGHG WKUHDGV�

7KH IRUPDW IRU WKH *���� F\FOH LV�

*����;BB=BB5BB)BB/BB4BB'BB6BB�

:KHUH � ,V �

; VSHFLILHV ORFDWLRQ RI WKH KROH�
= GHILQHV WKH KROH ERWWRP�
5 GHILQHV WKH 5 SRLQW OHYHO�

) UHSUHVHQWV WKH WKUHDG OHDG DORQJ WKH GULOOLQJ D[LV �= LQ WKLV PDQXDO�� ,W LV
PDQGDWRU\ DQG PRGDO LQ DQ\ VXEVHTXHQW VROLG WDSSLQJ F\FOH EORFNV XQWLO D QHZ
)�ZRUG LV SURJUDPPHG�

7KH FRQWURO LQWHUSUHWV WKH )�ZRUG DV WKH WKUHDG OHDG LQ LQFKHV SHU UHYROXWLRQ RU
PLOOLPHWHUV SHU UHYROXWLRQ� GHSHQGLQJ RQ WKH LQFK�PHWULF PRGH DFWLYH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH GULOOLQJ F\FOH LV UHSHDWHG�
4 GHILQHV WKH DQJOH DW ZKLFK WR RULHQW WKH VSLQGOH EHIRUH VWDUWLQJ WKH WDS� ,W LV PRGDO

LQ DQ\ VXEVHTXHQW VROLG WDSSLQJ EORFNV XQWLO D QHZ 4�ZRUG LV SURJUDPPHG RU WKH
WDSSLQJ F\FOH LV FDQFHOOHG E\ D *��� 7R UHWDS D KROH� D 4�ZRUG PXVW KDYH EHHQ
SURJUDPPHG ZKHQ WKH KROH ZDV RULJLQDOO\ WDSSHG�

' GHILQHV WKH UHWXUQ VSLQGOH VSHHG� EXW FDQQRW H[FHHG WKH PD[LPXP WDSSLQJ
VSLQGOH VSHHG VHW LQ $03� 7KLV ZLOO DGMXVW \RXU =�D[LV IHHGUDWH DFFRUGLQJ WR WKH
WKUHDG OHDG GHILQHG LQ )�

6 GHILQHV VSLQGOH VSHHG LQ USP�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� :KHQ SURJUDPPLQJ DQG H[HFXWLQJ D *���� VROLG
WDSSLQJ F\FOH� UHPHPEHU�

� WKH IHHGUDWH RI WKH WDSSLQJ SKDVHV LV GHULYHG DV
�VSLQGOH ^530`


)�OHDG ^,35`�  ,30



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

� WKH VSLQGOH VSHHG WKDW LV DFWLYH DW WKH VWDUW RI WKH F\FOH GHWHUPLQHV
WKH HIIHFWLYH = IHHGUDWH

� WKH GLUHFWLRQ RI VSLQGOH URWDWLRQ IRU WDS�LQ DQG WDS�RXW SKDVHV ZLOO
EH DXWRPDWLFDOO\ JHQHUDWHG E\ WKH FRQWURO

� VSLQGOH VSHHG RYHUULGH KDV QR HIIHFW RQ WKH VROLG WDSSLQJ F\FOH�
\RX FDQ XVH IHHGUDWH RYHUULGH WR DGMXVW WKH WDSSLQJ RSHUDWLRQ

� ' FDQQRW H[FHHG WKH PD[LPXP WDSSLQJ VSLQGOH VSHHG VHW LQ $03
� \RX FDQQRW VHOHFW WRROV YLD '�ZRUG ZKLOH LQ VROLG WDSSLQJ PRGH
� JHDU FKDQJHV DUH ORFNHG RXW
� F\FOH VWRS LV DFNQRZOHGJHG WKURXJKRXW WKH F\FOH� EXW FDQ EH

GLVDEOHG E\ *��
� \RX FDQ XVH DFWLYH UHVHW WR DERUW WKH F\FOH DIWHU WKH F\FOH VWRS

UHTXHVW KDV EHHQ DFNQRZOHGJHG
� WR UH�WDS D KROH� D 4�ZRUG PXVW KDYH EHHQ SURJUDPPHG ZKHQ WKH

KROH ZDV RULJLQDOO\ WDSSHG
� EORFN UHWUDFH LV SRVVLEOH GXULQJ WKH WDS�LQ SRUWLRQ RI WKH F\FOH� EXW

QRW GXULQJ WKH WDS�RXW

)LJXUH ����
*����� /HIW�+DQG 6ROLG�7DSSLQJ &\FOH

7DSSLQJ IHHG

5DSLG IHHG

5 SRLQW OHYHO

LQLWLDO SRLQW
OHYHO

5

=+ROH ERWWRP
6SLQGOH URWDWLRQ GLUHFWLRQ LV
UHYHUVHG DW KROH ERWWRP

�

�

�

� �

�

�

�

�

*�� *��

,Q WKH *���� OHIW�KDQG VROLG�WDSSLQJ F\FOH� WKH FRQWURO PRYHV WKH
D[HV LQ WKLV PDQQHU�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 7KH WRRO UDSLGV WR WKH WDSSLQJ SRVLWLRQ DERYH WKH KROH ORFDWLRQ�

�� 7KH WKUHDGLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW�

�� 7KH FRQWURO HLWKHU RULHQWV RU VWRSV WKH VSLQGOH�

,I D 4�ZRUG ZDV SURJUDPPHG� WKH FRQWURO�

\HV RULHQWV WKH VSLQGOH

QR VWRSV WKH VSLQGOH

�� 7DS�LQ� 7KH FRXQWHUFORFNZLVH URWDWLRQ RI WKH VSLQGOH UDPSV XS WR
WKH SURJUDPPHG 6 VSLQGOH VSHHG DQG OLQHDU PRWLRQ RI WKH = D[LV
PRYHV V\QFKURQRXVO\ WR UHDFK WKH = SRVLWLRQ�

�� 7DS�RXW� 7KH VSLQGOH DQG OLQHDU PRWLRQ UHYHUVH WR WKH FORFNZLVH
GLUHFWLRQ DQG UHWUDFW WR WKH 5 SRLQW�

7KH WDS�RXW VSHHG LV GHWHUPLQHG E\ )

6 XQOHVV \RX SURJUDPPHG '

�WDS�RXW USP�� LQ ZKLFK FDVH WDS�RXW VSHHG LV )

'�

$W WKH 5 SRLQW� VSLQGOH URWDWLRQ KDV UDPSHG WR ]HUR�

�� :LWK *�� DFWLYH� WKH FXWWLQJ WRRO WKHQ DFFHOHUDWHV WR WKH UDSLG
IHHGUDWH DQG UHWUDFWV WR WKH LQLWLDO SRLQW OHYHO�

:LWK *�� DFWLYH� WKH FXWWLQJ WRRO UHPDLQV DW 5 SRLQW� QR PRYHPHQW
RFFXUV�

,Q VLQJOH�EORFN PRGH� WKH FRQWURO VWRSV D[LV PRWLRQ DIWHU SKDVHV �� ��
�� DQG � RI WKH F\FOH �)LJXUH ���0���

,PSRUWDQW� :KHQ LW LV DFWLYH� 6��&XUYH $FF�'HF �*����� ZLOO EH
DSSOLHG WR WKH UDSLG IHHGUDWH SRUWLRQV RI WKH
VROLG��WDSSLQJ F\FOH�

�*���� %RULQJ &\FOH 6SLQGOH 6KLIW

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB ,BB-BB.BB 5BB)BB/BB�
4BB

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

4 RU ,� -� . GHILQHV WKH WRRO VKLIW DPRXQW DQG GLUHFWLRQ�

5 GHILQHV WKH 5 SRLQW OHYHO�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

)LJXUH ����
*��� %RULQJ &\FOH� 6SLQGOH 6KLIW

&XWWLQJ IHHG

5DSLG IHHG

,QLWLDO SRLQW
OHYHO

6KLIW6KLIW

6KLIW

6SLQGOH RULHQWDWLRQ
DIWHU VKLIW4

46SLQGOH RULHQW DIWHU
GZHOO DW = SRLQW OHYHO
WR SRVLWLRQ WRRO IRU
UHPRYDO

+ROH ERWWRP

5 SRLQW OHYHO

�

�

�

�

�

��

�

,Q WKH *�� ERULQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKLV PDQQHU�

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH ERULQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH ERULQJ RSHUDWLRQ�

�� 7KH ERULQJ WRRO ERUHV DW WKH SURJUDPPHG IHHGUDWH WR WKH
SUH�SURJUDPPHG GHSWK RI WKH KROH �GHILQHG E\ WKH =��ZRUG LQ WKH
ERULQJ F\FOH EORFN��

�� 7KH FRQWURO SRVLWLRQV WKH VSLQGOH DW WKH ERWWRP RI WKH KROH LQ D
SDUWLFXODU RULHQWDWLRQ� GHWHUPLQHG E\ WKH V\VWHP LQVWDOOHU LQ $03�

�� 7R SUHYHQW WKH ERULQJ WRRO IURP GDPDJLQJ WKH VLGHV RI WKH ERUHG
KROH GXULQJ UHWUDFWLRQ� WKH ERULQJ WRRO LV VKLIWHG LQ HLWKHU RI WZR
PHWKRGV� ZKLFK DUH H[SODLQHG RQ WKH IROORZLQJ SDJH DQG
LOOXVWUDWHG LQ )LJXUH �����

7KH VKLIW GLUHFWLRQ LV GHWHUPLQHG E\ WZR SRVVLEOH PHWKRGV�



������ 0LOOLQJ )L[HG &\FOHV
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0HWKRG ,

7KLV VKLIW PHWKRG LV D VLQJOH D[LV VKLIW� 7KH GLUHFWLRQ DQG D[LV IRU WKH
VKLIW LV VHW LQ $03 E\ WKH V\VWHP LQVWDOOHU RU FDQ EH DOWHUHG XVLQJ WKH
PLOOLQJ IL[HG F\FOH SDUDPHWHU WDEOH �UHIHU WR SDJH ��������

� 7KH GLUHFWLRQ RI WKH D[LV LV VSHFLILHG DV � RU ��
� 7KH IHHGUDWH XVLQJ WKLV VKLIW PHWKRG LV DOZD\V UDSLG WUDYHUVH�
� 7KH 4��ZRUG VKLIW DPRXQW LV DOZD\V LQWHUSUHWHG DV D SRVLWLYH

YDOXH� $ QHJDWLYH 4��ZRUG LV QRW DOORZHG�

0HWKRG ,,

7KH GLUHFWLRQ RI WKH VKLIW XVLQJ WKLV PHWKRG LV SURJUDPPHG LQ WKH
ERULQJ F\FOH EORFN� 3URJUDP D VKLIW DPRXQW IRU D[HV LQ WKH FXUUHQW
SODQH RQO\ �GHWHUPLQHG E\ *��� *��� RU *��� XVLQJ WKH IROORZLQJ
ZRUGV�

,BB SURJUDPV D ; D[LV PRYH�
-BB SURJUDPV D < D[LV PRYH�
.BB SURJUDPV D = D[LV PRYH�

)ROORZ WKH ,��� -�� DQG .��ZRUGV �PRGDO GXULQJ PLOOLQJ IL[HG F\FOHV�
ZLWK LQFUHPHQWDO YDOXHV LQ WKH EORFN WKDW SURJUDPV WKH KROH SRVLWLRQ�

:KHQ XVLQJ 0HWKRG ,,� UHPHPEHU�

� ,I ERWK D[HV LQ WKH FXUUHQW SODQH DUH WR EH VKLIWHG� VSHFLI\ ERWK
ZRUGV WR PRYH WKH D[HV�

� 7KH PRYH JHQHUDWHG ZLOO EH D VLQJOH OLQHDU PRYH DQG ZLOO
H[HFXWH DW UDSLG WUDYHUVH�

�� 7KH ERULQJ WRRO LV WKHQ UHWUDFWHG DW D UDSLG IHHGUDWH WR WKH LQLWLDO
SRLQW OHYHO DV GHWHUPLQHG E\ *���

�� $IWHU UHDFKLQJ WKH LQLWLDO SRLQW OHYHO� WKH ERULQJ WRRO LV VKLIWHG
EDFN �LQ D PDQQHU SUHYLRXVO\ H[SODLQHG DQG LOOXVWUDWHG� DQG WKH
VSLQGOH LV UH�VWDUWHG LQ WKH FRXQWHUFORFNZLVH GLUHFWLRQ DJDLQ�

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��

�*���� &DQFHO RU (QG )L[HG &\FOHV

7KH IRUPDW IRU WKH *�� FDQFHO RU HQG IL[HG F\FOHV LV DV IROORZV�

*���

3URJUDPPLQJ D *�� FDQFHOV WKH FXUUHQWO\ DFWLYH PLOOLQJ IL[HG F\FOH
PRGH� �*��� *��� *��� RU *�� ZLOO DOVR FDQFHO DQ\ DFWLYH PLOOLQJ
IL[HG F\FOH��



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,I PLOOLQJ IL[HG F\FOHV DUH FDQFHOHG ZLWK D *��� SURJUDP H[HFXWLRQ
UHWXUQV WR WKH PRGH ZKLFK ZDV LQ HIIHFW ZKHQ WKH F\FOHV ZHUH ODVW
WXUQHG RQ� IRU H[DPSOH� *�� � *���

�*���� 'ULOOLQJ &\FOH� 1R 'ZHOO�5DSLG 2XW

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

)LJXUH ����
*��� 'ULOOLQJ &\FOH ZLWKRXW 'ZHOO

+ROH ERWWRP

5 SRLQW OHYHO

LQLWLDO SRLQW
OHYHO

&XWWLQJ IHHG

5DSLG IHHG

5

=

�

�

�

�

,Q WKH *�� GULOOLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKH IROORZLQJ
PDQQHU�
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH GULOOLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH GULOOLQJ RSHUDWLRQ�

�� 7KH GULOOLQJ WRRO FRQWLQXHV WR GULOO DW WKH SURJUDPPHG IHHGUDWH
XQWLO LW UHDFKHV WKH GHSWK RI WKH KROH DV SURJUDPPHG ZLWK WKH
=��ZRUG�

�� 7KH FRQWURO UHWUDFWV WKH GULOOLQJ WRRO DW D UDSLG IHHGUDWH WR WKH
LQLWLDO SRLQW OHYHO DV GHWHUPLQHG E\ *���

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��

�*���� 'ULOO &\FOH 'ZHOO�5DSLG 2XW

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH ����
*��� 'ULOOLQJ &\FOH� 'ZHOO�5DSLG 2XW

LQLWLDO SRLQW
OHYHO

&XWWLQJ IHHG

5DSLG IHHG

5

=

'ZHOO DW KROH ERWWRP

+ROH ERWWRP

5 SRLQW OHYHO

�

�

�

�

�

,Q WKH *�� GULOOLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKH IROORZLQJ
PDQQHU�

�� 7KH WRRO UDSLGV WR LQLWLDO SRLQW OHYHO SRLQW DERYH WKH KROH ORFDWLRQ�

�� 7KH GULOOLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH GULOO RSHUDWLRQ�

�� 7KH FXWWLQJ WRRO GULOOV DW WKH SURJUDPPHG IHHGUDWH WR WKH
SUH�SURJUDPPHG GHSWK RI WKH KROH �GHILQHG E\ WKH =��ZRUG LQ WKH
ERULQJ F\FOH EORFN��

�� ,I D YDOXH ZDV SURJUDPPHG IRU WKH 3 SDUDPHWHU� WKH GULOOLQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH�

�� $IWHU WKH GULOOLQJ WRRO UHDFKHV WKH KROH ERWWRP DQG WKH GZHOO LV
FRPSOHWHG� WKH GULOOLQJ WRRO LV UHWUDFWHG DW D UDSLG IHHGUDWH WR WKH
LQLWLDO SRLQW OHYHO DV GHWHUPLQHG E\ *���

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�*���� 'HHS +ROH 'ULOOLQJ &\FOH

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB4BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

4 ��GHILQHV WKH LQIHHG DPRXQW IRU HDFK VWHS LQWR WKH KROH�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

)LJXUH �����
*��� 'HHS +ROH 'ULOOLQJ &\FOH

LQLWLDO SRLQW
OHYHO

5 SRLQW OHYHO

+ROH ERWWRP

0RYHV WR KROH ERWWRP
ZKHQ 4 LV ODUJHU WKDQ
UHPDLQLQJ GHSWK

5

4

4

G

G

4
G

�

�

�
�

�

�

�

,Q WKH *�� GULOOLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKH IROORZLQJ
PDQQHU�
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 7KH WRRO UDSLGV WR LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH GULOOLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH GHHS KROH GULOOLQJ
RSHUDWLRQ�

�� 'XULQJ WKH GULOOLQJ RSHUDWLRQ� WKH FRQWURO LQIHHGV WKH GULOOLQJ WRRO
E\ DQ DPRXQW 4� DV SURJUDPPHG LQ WKH *�� EORFN�

�� 7KH GULOOLQJ WRRO UHWUDFWV DW D UDSLG IHHGUDWH WR WKH 5 SRLQW OHYHO�

�� 7KH FRQWURO IHHGV WKH GULOOLQJ WRRO DW UDSLG IHHGUDWH WR D GLVWDQFH G
DERYH WKH OHYHO GULOOHG LQ WKH SUHYLRXV LQIHHG� 7KH DPRXQW G LV
VSHFLILHG E\ WKH V\VWHP LQVWDOOHU� RU FDQ EH VHW E\ WKH RSHUDWRU DV
GHVFULEHG RQ SDJH ������� 7KLV LQWHUPLWWHQW IHHG VLPSOLILHV FKLS
GLVSRVDO DQG SHUPLWV D YHU\ VPDOO UHWUDFWLRQ DPRXQW WR EH VHW LQ
GHHS KROH GULOOLQJ�

�� 7KH GULOOLQJ WRRO VORZV WR WKH FXWWLQJ IHHGUDWH DJDLQ DQG LQIHHGV
DQ DPRXQW 4 � G�

�� 7KH FXWWLQJ WRRO LV WKHQ UHWUDFWHG DW D UDSLG IHHGUDWH WR WKH LQLWLDO
SRLQW OHYHO DV GHWHUPLQHG E\ *���

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� �� DQG ��

�*���� 5LJKW��KDQG 7DSSLQJ &\FOH

7KLV F\FOH LV XVHG WR FXW ULJKW�KDQGHG WKUHDGV� 7KH IRUPDW IRU WKH
*�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP�

) GHILQHV WKH WDSSLQJ IHHGUDWH� 7KLV VKRXOG EH SURJUDPPHG DV FORVH DV SRVVLEOH
WR WKH UDWH LQ ZKLFK WKH WDS ZLOO EH PRYLQJ LQWR WKH SDUW �FDOFXODWHG IURP WKH WDS
WKUHDG SLWFK DQG WKH DFWLYH VSLQGOH VSHHG�� (QWHU WKH IHHGUDWH LQ HLWKHU ,30 RU
,35 PRGHV� 1R VSHFLDO VSLQGOH V\QFKURQL]DWLRQ RFFXUV ZLWK WKLV F\FOH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�
$77(17,21� 7KH SURJUDPPHU RU RSHUDWRU PXVW VHW
WKH GLUHFWLRQ RI VSLQGOH URWDWLRQ IRU WDS�LQ� 7KH FRQWURO
IRUFHV WKH SURSHU VSLQGOH GLUHFWLRQ IRU WKH WDS�RXW� EXW
XVHV WKH SURJUDPPHG VSLQGOH GLUHFWLRQ IRU WKH WDS�LQ�

,PSRUWDQW� :KHQ SURJUDPPLQJ DQG H[HFXWLQJ D *�� WDSSLQJ F\FOH�
FRQVLGHU WKLV�

� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�
� 2YHUULGH XVDJH � WKH FRQWURO LJQRUHV WKH IHHGUDWH RYHUULGH VZLWFK

DQG FODPSV RYHUULGH DW ��� SHUFHQW�
� 'XULQJ WDSSLQJ WKH IHHGUDWH RYHUULGH VZLWFK� DQG WKH IHHGKROG

IHDWXUH DUH ERWK GLVDEOHG� &\FOH VWRS LV QRW DFNQRZOHGJHG XQWLO
WKH HQG RI WKH UHWXUQ RSHUDWLRQ�

)LJXUH �����
*��� 5LJKW�+DQG 7DSSLQJ &\FOH

+ROH ERWWRP
6SLQGOH URWDWLRQ GLUHFWLRQ
UHYHUVHG DW KROH ERWWRP

6SLQGOH URWDWLRQ
LQ WKH IRUZDUG
GLUHFWLRQ

=

5

LQLWLDO SRLQW
OHYHO

&XWWLQJ IHHG

5DSLG IHHG

5 SRLQW OHYHO

�

�

�

�

�

�

�

,Q WKH *�� ULJKW�KDQG WDSSLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ
WKH IROORZLQJ PDQQHU�

�� 7KH WRRO UDSLGV WR LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH WKUHDGLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH WDSSLQJ RSHUDWLRQ�

�� 'XULQJ WKH WDSSLQJ RSHUDWLRQ� WKH FRQWURO LQIHHGV WKH WKUHDGLQJ
WRRO WR WKH GHSWK DQG DW WKH IHHGUDWH SURJUDPPHG LQ WKH WDSSLQJ
F\FOH�



������0LOOLQJ )L[HG &\FOHV
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�� ,I D YDOXH ZDV SURJUDPPHG IRU WKH 3 SDUDPHWHU� WKH WKUHDGLQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH DQG DIWHU WKH
VSLQGOH KDV EHHQ FRPPDQGHG WR UHYHUVH�

7KH VSLQGOH UHYHUVHV WR WKH FRXQWHUFORFNZLVH GLUHFWLRQ�

�� 7KH WKUHDGLQJ WRRO UHWUDFWV DW WKH FXWWLQJ IHHGUDWH WR WKH 5 SRLQW�

�� ,I D YDOXH ZDV SURJUDPPHG IRU WKH 3 SDUDPHWHU� WKH WKUHDGLQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH 5 SRLQW OHYHO� �'ZHOOV PD\ EH
LJQRUHG LI WKH V\VWHP LQVWDOOHU KDV FKRVHQ WR GR VR LQ $03��

7KHQ WKH VSLQGOH GLUHFWLRQ LV UHYHUVHG WR FORFNZLVH�

�� :LWK *�� DFWLYH� WKH FXWWLQJ WRRO ZLOO WKHQ DFFHOHUDWH WR WKH UDSLG
IHHGUDWH DQG UHWUDFW WR WKH LQLWLDO SRLQW OHYHO�

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��

,I WKH RSHUDWRU DFWLYDWHV D IHHGKROG GXULQJ VWHSV �� � RU �� D[LV
PRWLRQ VWRSV DIWHU VWHS �� $[LV PRWLRQ ZLOO DOVR VWRS GXULQJ VWHSV ��
�� DQG �� +RZHYHU� LI WKH RSHUDWRU DFWLYDWHV D IHHGKROG GXULQJ VWHS ��
D[LV PRWLRQ ZLOO VWRS LPPHGLDWHO\�

,PSRUWDQW� <RXU V\VWHP LQVWDOOHU FDQ HQDEOH D WDS UHWUDFW IHDWXUH IRU
WKLV F\FOH WKURXJK 3$/� 7DS UHWUDFW HQDEOHV \RX WR
UHWUDFW WKH WDSSLQJ WRRO DQG UHVXPH WKH F\FOH� RU
FRPSOHWHO\ DERUW WKH WDSSLQJ RSHUDWLRQ� 5HIHU WR \RXU
V\VWHP LQVWDOOHUV GRFXPHQWDWLRQ IRU GHWDLOV�

�*������ 5LJKW��KDQG 6ROLG 7DSSLQJ &\FOH

7KH IRUPDW IRU WKH *���� F\FOH LV�

*����;BB=BB5BB)BB/BB4BB'BB6BB�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

:KHUH � ,V �

; VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

) UHSUHVHQWV WKH WKUHDG OHDG DORQJ WKH GULOOLQJ D[LV �= LQ WKLV PDQXDO�� ,W LV
PDQGDWRU\ DQG PRGDO LQ DQ\ VXEVHTXHQW VROLG WDSSLQJ F\FOH EORFNV XQWLO D QHZ
)�ZRUG LV SURJUDPPHG�

7KH FRQWURO LQWHUSUHWV WKH )�ZRUG DV WKH WKUHDG OHDG LQ LQFKHV SHU UHYROXWLRQ RU
PLOOLPHWHUV SHU UHYROXWLRQ� GHSHQGLQJ RQ WKH LQFK�PHWULF PRGH DFWLYH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH GULOOLQJ F\FOH LV UHSHDWHG�

4 GHILQHV WKH DQJOH DW ZKLFK WR RULHQW WKH VSLQGOH EHIRUH VWDUWLQJ WKH WDS� ,W LV PRGDO
LQ DQ\ VXEVHTXHQW VROLG WDSSLQJ EORFNV XQWLO D QHZ 4�ZRUG LV SURJUDPPHG RU WKH
WDSSLQJ F\FOH LV FDQFHOOHG E\ D *��� 7R UHWDS D KROH� D 4�ZRUG PXVW KDYH EHHQ
SURJUDPPHG ZKHQ WKH KROH ZDV RULJLQDOO\ WDSSHG�

' GHILQHV WKH UHWXUQ VSLQGOH VSHHG� EXW FDQQRW H[FHHG WKH PD[LPXP WDSSLQJ
VSLQGOH VSHHG VHW LQ $03� 7KLV ZLOO DGMXVW \RXU =�D[LV IHHGUDWH DFFRUGLQJ WR WKH
WKUHDG OHDG GHILQHG LQ )�

6 GHILQHV VSLQGOH VSHHG LQ USP�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� :KHQ SURJUDPPLQJ DQG H[HFXWLQJ D *���� VROLG
WDSSLQJ F\FOH� UHPHPEHU�

� WKH IHHGUDWH RI WKH WDSSLQJ SKDVHV LV GHULYHG DV
�VSLQGOH ^530`


)�OHDG ^,35`�  ,30

� WKH VSLQGOH VSHHG WKDW LV DFWLYH DW WKH VWDUW RI WKH F\FOH GHWHUPLQHV
WKH HIIHFWLYH = IHHGUDWH

� WKH GLUHFWLRQ RI VSLQGOH URWDWLRQ IRU WDS�LQ DQG WDS�RXW SKDVHV ZLOO
EH DXWRPDWLFDOO\ JHQHUDWHG E\ WKH FRQWURO

� VSLQGOH VSHHG RYHUULGH KDV QR HIIHFW RQ WKH VROLG WDSSLQJ F\FOH�
\RX FDQ XVH IHHGUDWH RYHUULGH WR DGMXVW WKH WDSSLQJ RSHUDWLRQ

� ' FDQQRW H[FHHG WKH PD[LPXP WDSSLQJ VSLQGOH VSHHG VHW LQ $03
� \RX FDQQRW VHOHFW WRROV YLD '�ZRUG ZKLOH LQ VROLG WDSSLQJ PRGH
� JHDU FKDQJHV DUH ORFNHG RXW
� F\FOH VWRS LV DFNQRZOHGJHG WKURXJKRXW WKH F\FOH� EXW FDQ EH

GLVDEOHG E\ *��
� \RX FDQ XVH DFWLYH UHVHW WR DERUW WKH F\FOH DIWHU WKH F\FOH VWRS

UHTXHVW KDV EHHQ DFNQRZOHGJHG
� WR UHWDS D KROH� D 4�ZRUG PXVW KDYH EHHQ SURJUDPPHG ZKHQ WKH

KROH ZDV RULJLQDOO\ WDSSHG
� EORFN UHWUDFH LV SRVVLEOH GXULQJ WKH WDS�LQ SRUWLRQ RI WKH F\FOH� EXW

QRW GXULQJ WKH WDS�RXW
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)LJXUH �����
*����� 5LJKW�KDQG 6ROLG 7DSSLQJ &\FOH

+ROH ERWWRP
6SLQGOH URWDWLRQ GLUHFWLRQ
UHYHUVHG DW KROH ERWWRP

=

5

LQLWLDO SRLQW
OHYHO

&XWWLQJ IHHG

5DSLG IHHG

5 SRLQW OHYHO

�

�

�

� �

�

�

�

*�� *��

,Q WKH *���� ULJKW�KDQG VROLG�WDSSLQJ F\FOH� WKH FRQWURO PRYHV WKH
D[HV LQ WKLV PDQQHU�

�� 7KH WRRO UDSLGV WR WKH WDSSLQJ SRVLWLRQ DERYH WKH KROH ORFDWLRQ�

�� 7KH WKUHDGLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW�

�� 7KH FRQWURO HLWKHU RULHQWV RU VWRSV WKH VSLQGOH�

,I D 4�ZRUG ZDV SURJUDPPHG� WKH FRQWURO�

\HV RULHQWV WKH VSLQGOH

QR VWRSV WKH VSLQGOH

�� 7DS�LQ� 7KH FORFNZLVH URWDWLRQ RI WKH VSLQGOH UDPSV XS WR WKH
SURJUDPPHG 6 VSLQGOH VSHHG DQG OLQHDU PRWLRQ RI WKH = D[LV
PRYHV V\QFKURQRXVO\ WR UHDFK WKH = SRVLWLRQ�

�� 7DS�RXW� 7KH VSLQGOH DQG OLQHDU PRWLRQ UHYHUVH WR WKH
FRXQWHUFORFNZLVH GLUHFWLRQ DQG UHWUDFW WR WKH 5 SRLQW�

7KH WDS�RXW VSHHG LV GHWHUPLQHG E\ )

6 XQOHVV \RX SURJUDPPHG

' �WDS�RXW USP�� LQ ZKLFK FDVH WDS�RXW VSHHG LV )

'�

$W WKH 5 SRLQW� VSLQGOH URWDWLRQ KDV UDPSHG WR ]HUR�

�� :LWK *�� DFWLYH� WKH FXWWLQJ WRRO WKHQ DFFHOHUDWHV WR WKH UDSLG
IHHGUDWH DQG UHWUDFWV WR WKH LQLWLDO SRLQW OHYHO�

:LWK *�� DFWLYH� WKH FXWWLQJ WRRO UHPDLQV DW 5 SRLQW� QR
PRYHPHQW RFFXUV�
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,Q VLQJOH�EORFN PRGH� WKH FRQWURO VWRSV D[LV PRWLRQ DIWHU SKDVHV �� ��
�� DQG � RI WKH F\FOH �)LJXUH ���0���

,PSRUWDQW� :KHQ LW LV DFWLYH� 6��&XUYH $FF�'HF �*����� ZLOO EH
DSSOLHG WR WKH UDSLG IHHGUDWH SRUWLRQV RI WKH
VROLG��WDSSLQJ F\FOH�

�*���� %RULQJ &\FOH� 1R 'ZHOO�)HHG 2XW

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

)LJXUH �����
*��� %RULQJ &\FOH �:LWKRXW 'ZHOO� )HHG 2XW�

&XWWLQJ IHHG

5DSLG IHHG

,QLWLDO SRLQW
OHYHO

5 SRLQW OHYHO

+ROH ERWWRP

�

�

�

�

�
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,Q WKH *�� ULJKW�KDQG WDSSLQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ
WKH IROORZLQJ PDQQHU�

�� 7KH WRRO UDSLGV WR LQLWLDO SRLQW OHYHO WKH KROH ORFDWLRQ�

�� 7KH ERULQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH ERULQJ RSHUDWLRQ�

�� 7KH ERULQJ WRRO FRQWLQXHV WR GULOO DW WKH SURJUDPPHG IHHGUDWH
XQWLO LW UHDFKHV WKH GHSWK RI WKH KROH DV SURJUDPPHG ZLWK WKH
=��ZRUG�

�� 7KH FRQWURO UHWUDFWV WKH ERULQJ WRRO DW WKH FXWWLQJ IHHGUDWH WR WKH
5 SRLQW�

�� 7KH FRQWURO UHWUDFWV WKH GULOOLQJ WRRO DW D UDSLG IHHGUDWH WR WKH
LQLWLDO SRLQW OHYHO� DV GHWHUPLQHG E\ *���

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��

�*���� %RULQJ &\FOH� 6SLQGOH 6WRS�5DSLG 2XW

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH �����
*��� %RULQJ &\FOH� 6SLQGOH 6WRS�5DSLG 2XW

&XWWLQJ IHHG

5DSLG IHHG

6SLQGOH EHJLQV
URWDWLRQ DW WKH
5 SRLQW OHYHO

6SLQGOH VWRSV DW
KROH ERWWRP

+ROH ERWWRP

5 SRLQW OHYHO

,QLWLDO SRLQW
OHYHO

�

�

�

�

�

�

,Q WKH *�� PLOOLQJ IL[HG F\FOH� WKH FRQWURO PRYHV WKH D[LV LQ WKH
IROORZLQJ PDQQHU�

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH FXWWLQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH ERULQJ RSHUDWLRQ�

�� 7KH FXWWLQJ WRRO ERUHV DW WKH SURJUDPPHG IHHGUDWH XQWLO LW UHDFKHV
WKH GHSWK RI WKH KROH DV SURJUDPPHG ZLWK WKH =��ZRUG�

�� ,I WKH XVHU KDV HQWHUHG D YDOXH IRU WKH 3 SDUDPHWHU� WKH FXWWLQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH�

�� 7KH VSLQGOH VWRSV URWDWLQJ�

�� 7KH ERULQJ WRRO LV WKHQ UHWUDFWHG DW D UDSLG IHHGUDWH WR WKH LQLWLDO
SRLQW OHYHO� DV GHWHUPLQHG E\ *��� 6SLQGOH URWDWLRQ FRQWLQXHV
IRUZDUG�

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�*���� %DFN %RULQJ &\FOH

7KH IRUPDW IRU WKH *�� EDFN ERULQJ F\FOH LV�

*��;BB<BB=BB^,BB-BB.BB`5BB)BB/BB�
4BB

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH = SRLQW OHYHO� 7KH = SRLQW OHYHO LQ WKLV FDVH LV WKH WRS RI WKH KROH
WKDW LV EHLQJ FXW E\ WKH EDFN ERULQJ RSHUDWLRQ�

4 RU ,�
-� .

GHILQHV WKH WRRO VKLIW DPRXQW DQG GLUHFWLRQ�

5 GHILQHV WKH SRVLWLRQ EH\RQG WKH KROH ERWWRP VR WKH WRRO FDQ VDIHO\ VKLIW�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KLV F\FOH UHTXLUHV DQ H[LVWLQJ KROH WKURXJK ZKLFK WKH
EDFN ERULQJ WRRO FDQ EH VDIHO\ ORZHUHG SULRU WR WKH EDFN
ERULQJ RSHUDWLRQ�

)LJXUH �����
*��� %DFN %RULQJ &\FOH

6SLQGOH
RULHQWDWLRQ

+ROH ERWWRP

= SRLQW OHYHO

6SLQGOH RULHQWDWLRQ

6SLQGOH RULHQWDWLRQ IRUZDUG
DIWHU UHWXUQLQJ WR LQLWLDO
SRLQW OHYHO

,QLWLDO SRLQW
OHYHO

&XWWLQJ IHHG

5DSLG IHHG

6SLQGOH URWDWLRQ IRUZDUG

�

�

�

��

�

�

�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,Q WKH *�� EDFN ERULQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKH
IROORZLQJ PDQQHU�

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� $IWHU WKH EDFN ERULQJ WRRO LV SRVLWLRQHG� WKH FRQWURO RULHQWV WKH
WRRO WR D SRVLWLRQ GHWHUPLQHG LQ $03 E\ WKH V\VWHP LQVWDOOHU�

7KH FRQWURO VKLIWV WKH ERULQJ WRRO E\ RQH RI WZR SRVVLEOH PHWKRGV�
DV GLVFXVVHG EHORZ� 7KH VKLIW PHWKRG LV GHWHUPLQHG LQ $03 E\
WKH V\VWHP LQVWDOOHU� 5HIHU WR WKH GRFXPHQWDWLRQ VXSSOLHG E\ \RXU
V\VWHP LQVWDOOHU IRU DGGLWLRQDO LQIRUPDWLRQ�

0HWKRG ,

7KLV VKLIW PHWKRG LV D VLQJOH D[LV VKLIW� 7KH GLUHFWLRQ DQG D[LV IRU WKH
VKLIW LV VHW LQ $03 E\ WKH V\VWHP LQVWDOOHU RU FDQ EH DOWHUHG XVLQJ WKH
PLOOLQJ IL[HG F\FOH SDUDPHWHU WDEOH �UHIHU WR SDJH ��������

� 7KH GLUHFWLRQ RI WKH D[LV LV VSHFLILHG DV � RU ��
� 7KH IHHGUDWH XVLQJ WKLV VKLIW PHWKRG LV WKH SURJUDPPHG

IHHGUDWH�
� 7KH 4��ZRUG VKLIW DPRXQW LV DOZD\V LQWHUSUHWHG DV D SRVLWLYH

YDOXH� $ QHJDWLYH 4��ZRUG LV QRW DOORZHG�

0HWKRG ,,

7KH GLUHFWLRQ RI WKH VKLIW XVLQJ WKLV PHWKRG LV SURJUDPPHG LQ WKH
ERULQJ F\FOH EORFN� 3URJUDP D VKLIW DPRXQW IRU D[HV LQ WKH FXUUHQW
SODQH RQO\ �GHWHUPLQHG E\ *��� *��� RU *��� XVLQJ WKH IROORZLQJ
ZRUGV�

,BB SURJUDPV DQ ; D[LV PRYH�
-BB SURJUDPV D < D[LV PRYH�
.BB SURJUDPV D = D[LV PRYH�

)ROORZ WKH ,��� -��� DQG .��ZRUGV �PRGDO GXULQJ PLOOLQJ IL[HG F\FOHV�
ZLWK LQFUHPHQWDO YDOXHV LQ WKH EORFN WKDW SURJUDPV WKH KROH SRVLWLRQ�

:KHQ XVLQJ 0HWKRG ,,� UHPHPEHU�

� ,I ERWK D[HV LQ WKH FXUUHQW SODQH DUH WR EH VKLIWHG� VSHFLI\ ERWK
ZRUGV WR PRYH WKH D[HV�

� 7KH PRYH JHQHUDWHG ZLOO EH D VLQJOH OLQHDU PRYH DQG ZLOO
H[HFXWH DW UDSLG WUDYHUVH�

�� 7KH EDFN ERULQJ WRRO PRYHV DW D UDSLG IHHGUDWH WKURXJK WKH
H[LVWLQJ KROH WR WKH GHSWK GHVLJQDWHG E\ WKH 5��ZRUG�



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 2QFH WKH GHVLJQDWHG GHSWK LV UHDFKHG� WKH EDFN ERULQJ WRRO VKLIWV
WKH VDPH GLVWDQFH EXW LQ WKH RSSRVLWH GLUHFWLRQ DV WKH SUHYLRXV
VKLIW �WKH VKLIW PDGH LQ VWHS ���

$IWHU WKLV VKLIW� WKH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH
URWDWLRQ� 7KH VSLQGOH PXVW URWDWH LQ WKH FORFNZLVH GLUHFWLRQ�

�� 7KH FRQWURO UHWUDFWV WKH EDFN ERULQJ WRRO DW WKH FXWWLQJ IHHGUDWH WR
D OHYHO VSHFLILHG E\ WKH =��ZRUG�

�� $IWHU UHDFKLQJ WKH = GHSWK� WKH VSLQGOH URWDWLRQ VWRSV VR WKDW WKH
FRQWURO FDQ UH�RULHQW WKH EDFN ERULQJ WRRO WR WKH SRVLWLRQ VSHFLILHG
LQ $03�

7KH EDFN ERULQJ WRRO LV VKLIWHG D WKLUG WLPH� LQ WKH VDPH PDQQHU
DV LQ VWHS �� VR WKDW LW LV DJDLQ ´RII�FHQWHUµ DQG FDQ EH UHPRYHG
WKURXJK WKH H[LVWLQJ KROH�

�� 7KH EDFN ERULQJ WRRO PRYHV DW D UDSLG IHHGUDWH WR WKH LQLWLDO SRLQW
OHYHO UHJDUGOHVV RI ZKHWKHU *�� RU *�� DUH DFWLYH�

�� 7KH EDFN ERULQJ WRRO LV VKLIWHG D IRXUWK WLPH� LQ WKH VDPH PDQQHU
DV LQ VWHS �� UHWXUQLQJ WR WKH LQLWLDO ;� < FRRUGLQDWHV RI WKH KROH
ORFDWLRQ�

�*���� %RULQJ &\FOH 6SLQGOH 6WRS�0DQXDO 2XW

7KH IRUPDW IRU WKH *�� F\FOH LV�

*��;BB<BB=BB5BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�
= GHILQHV WKH KROH ERWWRP�
5 GHILQHV WKH 5 SRLQW OHYHO�
3 GHILQHV WKH GZHOO SHULRG DW WKH KROH ERWWRP�
) GHILQHV WKH FXWWLQJ IHHGUDWH�
/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

,PSRUWDQW� 6HWWLQJ WKH %:B(2%673 �(QG��RI��%ORFN 6WRS
5HTXHVW� IODJ WR WUXH GXULQJ D *�� IL[HG F\FOH FDXVHV
WKH F\FOH WR EH H[HFXWHG LQ LWV HQWLUHW\ ZLWKRXW XVHU
LQWHUYHQWLRQ� :KHQ WKLV IODJ LV VHW WR WUXH� WKH GZHOO
RFFXUV DW WKH ERWWRP RI WKH KROH� WKH VSLQGOH VWRSV� DQG
WKH FRQWURO DXWRPDWLFDOO\ UHWUDFWV WKH = D[LV�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH �����
*��� %RULQJ &\FOH� 6SLQGOH 6WRS�0DQXDOO\ 2XW

&XWWLQJ IHHG
5DSLG IHHG

0DQXDO RSHUDWLRQ

6SLQGOH URWDWLRQ LQ
WKH IRUZDUG GLUHFWLRQ

&\FOH VWDUW

6SLQGOH VWRSV DW KROH ERWWRP DIWHU GZHOO+ROH ERWWRP

5 SRLQW OHYHO

,QLWLDO
SRLQW
OHYHO

5

=

�

�

�

�

�

�

�

,Q WKH *�� ERULQJ F\FOH� WKH FRQWURO PRYHV WKH D[LV LQ WKH IROORZLQJ
PDQQHU�

�� 7KH WRRO UDSLGV WR WKH LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH ERULQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH ERULQJ RSHUDWLRQ�

�� 7KH ERULQJ WRRO ERUHV DW WKH SURJUDPPHG IHHGUDWH XQWLO LW UHDFKHV
WKH GHSWK VSHFLILHG ZLWK WKH =��ZRUG�

�� ,I WKH XVHU KDV HQWHUHG D YDOXH IRU WKH 3 SDUDPHWHU� WKH ERULQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH�

�� $IWHU WKH WRRO UHDFKHV WKH = GHSWK� WKH VSLQGOH VWRSV UHYROYLQJ� $W
WKLV SRLQW� WKH RSHUDWRU PXVW SHUIRUP D PDQXDO UHWUDFWLRQ RI WKH
GULOOLQJ D[LV DV GHVFULEHG LQ FKDSWHU �� �3UHVV �&<&/( 67$57!
WR UHWXUQ WKH FRQWURO WR DXWRPDWLF PRGH��

�� 7KH ERULQJ WRRO LV WKHQ UHWUDFWHG DW D UDSLG IHHGUDWH WR LQLWLDO SRLQW
OHYHO� DV GHWHUPLQHG E\ *���

�� $W WKLV SRLQW� WKH URWDWLRQ RI WKH VSLQGOH FKDQJHV WR WKH FORFNZLVH
GLUHFWLRQ�

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�*���� %RULQJ &\FOH 'ZHOO�)HHG 2XW

7KH RSHUDWLRQV LQ *�� DUH LGHQWLFDO WR DV WKRVH RI WKH *�� ERULQJ
F\FOH ZLWK WKH H[FHSWLRQ WKDW WKH FRQWURO H[HFXWHV D GZHOO DW KROH
ERWWRP�

7KH IRUPDW IRU WKH *�� F\FOH LV DV IROORZV�

*��;BB<BB=BB5BB3BB)BB/BB�

:KHUH � ,V �

;�< VSHFLILHV ORFDWLRQ RI WKH KROH�

= GHILQHV WKH KROH ERWWRP�

5 GHILQHV WKH 5 SRLQW OHYHO�

3 GHILQHV WKH GZHOO SHULRG DW KROH ERWWRP�

) GHILQHV WKH FXWWLQJ IHHGUDWH�

/ GHILQHV WKH QXPEHU RI WLPHV WKH PLOOLQJ IL[HG F\FOH LV UHSHDWHG�

�5HIHU WR SDJH ����� IRU D GHWDLOHG GHVFULSWLRQ RI WKHVH SDUDPHWHUV��

,PSRUWDQW� 7KH SURJUDPPHU RU RSHUDWRU PXVW VWDUW VSLQGOH URWDWLRQ�

)LJXUH �����
*��� %RULQJ &\FOH� 'ZHOO�)HHG 2XW

&XWWLQJ IHHG

5DSLG IHHG

'ZHOO+ROH ERWWRP

5 SRLQW OHYHO

,QLWLDO SRLQW
OHYHO

5

=

�

�

�

�

�

�



������ 0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

,Q WKH *�� ERULQJ F\FOH� WKH FRQWURO PRYHV WKH D[HV LQ WKH IROORZLQJ
PDQQHU�

�� 7KH WRRO UDSLGV WR LQLWLDO SRLQW OHYHO DERYH WKH KROH ORFDWLRQ�

�� 7KH ERULQJ WRRO WKHQ UDSLGV WR WKH 5 SRLQW OHYHO� VORZV WR WKH
SURJUDPPHG FXWWLQJ IHHGUDWH DQG EHJLQV WKH ERULQJ RSHUDWLRQ�

�� 7KH ERULQJ WRRO ERUHV DW WKH SURJUDPPHG IHHGUDWH XQWLO LW UHDFKHV
WKH GHSWK RI WKH KROH VSHFLILHG E\ WKH =��ZRUG�

�� ,I WKH XVHU KDV HQWHUHG D YDOXH IRU WKH 3 SDUDPHWHU� WKH ERULQJ WRRO
ZLOO GZHOO DIWHU LW UHDFKHV WKH ERWWRP RI WKH KROH�

�� 7KH FRQWURO UHWUDFWV WKH ERULQJ WRRO DW WKH FXWWLQJ IHHGUDWH WR WKH 5
SRLQW OHYHO�

�� 7KH ERULQJ WRRO DFFHOHUDWHV WR WKH UDSLG IHHGUDWH DQG UHWUDFWV WR
WKH LQLWLDO SRLQW OHYHO�

:KHQ WKH VLQJOH EORFN IXQFWLRQ LV DFWLYH� WKH FRQWURO VWRSV D[LV
PRWLRQ DIWHU VWHSV �� � DQG ��

7KH V\VWHP LQVWDOOHU GHWHUPLQHV PDQ\ SDUDPHWHU IRU WKH PLOOLQJ IL[HG
F\FOHV LQ $03� 7KH IROORZLQJ � SDUDPHWHUV DUH VHW LQ $03 EXW PD\
EH RYHUULGGHQ E\ WKH RSHUDWRU XVLQJ WKH 0LOOLQJ &\FOH 3DUDPHWHU
VFUHHQ� :KHQ FKDQJHG WKURXJK WKLV VFUHHQ� WKH QHZ YDOXHV UHPDLQ LQ
HIIHFW XQWLO WKH\ DUH PDQXDOO\ FKDQJHG RU $03 LV GRZQORDGHG ZLWK
QHZ YDOXHV�

� *�� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH UHWUDFW DPRXQW � 7KLV
SDUDPHWHU GHWHUPLQHV WKH YDOXH RI ´Gµ� ´Gµ IRU WKLV F\FOH LV WKH
GLVWDQFH DERYH WKH ODVW LQIHHG VWHS WKDW WKH FRQWURO UHWUDFWV WKH WRRO
IURP WKH SDUW� QRUPDOO\ WR FOHDU FKLSV� 6HH WKH VHFWLRQ RQ *��
'HHS +ROH 3HFN 'ULOOLQJ F\FOH IRU GHWDLOV RQ WKLV F\FOH·V
RSHUDWLRQ�

� &OHDUDQFH $PRXQW IRU &\FOHV � 7KLV SDUDPHWHU DOVR GHWHUPLQHV
WKH YDOXH RI ´Gµ� 7KH DPRXQW ´Gµ IRU WKLV F\FOH LV WKH GLVWDQFH
EHWZHHQ WKH HQG RI WKH WRRO DQG WKH SODQH RI WKH XQFXW SDUW� 6HH
WKH VHFWLRQ RQ *�� 'HHS +ROH 'ULOOLQJ IRU GHWDLOV RQ WKLV F\FOHV
RSHUDWLRQ�

� *�� � *�� )LQH�%DFN %RULQJ &\FOHV 6KLIW $[LV � 7KLV
SDUDPHWHU GHWHUPLQHV WKH D[LV WKDW WKH VKLIW DPRXQW SURJUDPPHG
ZLWK ´4µ ZLOO EH RQ� 1RWH WKDW D VKLIW LQ HLWKHU D[LV� LQ HLWKHU
GLUHFWLRQ �SRVLWLYH RU QHJDWLYH� IRU WKH FXUUHQWO\ DFWLYH SODQH FDQ
EH VHOHFWHG�7KLV SDUDPHWHU LV LJQRUHG LI WKH VKLIW GLUHFWLRQ LV
SURJUDPPHG LQ WKH EORFN XVLQJ ,��� -��� RU .��ZRUGV�

7R DOWHU WKHVH � SDUDPHWHUV� IROORZ WKHVH VWHSV�

$OWHULQJ 0LOOLQJ )L[HG
&\FOH 2SHUDWLQJ
3DUDPHWHUV
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3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^35*5$0 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^0,/&<& 3$5$0` VRIWNH\� 7KH 0LOOLQJ &\FOH 3DUDPHWHU
VFUHHQ LV GLVSOD\HG� )LJXUH ����� VKRZV D W\SLFDO 0LOOLQJ &\FOH
3DUDPHWHU VFUHHQ�

�VRIWNH\ OHYHO ��

)LJXUH �����
0LOOLQJ &\FOH 3DUDPHWHU 6FUHHQ

�� 8VH WKH XS DQG GRZQ FXUVRU NH\V WR VHOHFW WKH SDUDPHWHU \RX
LQWHQG WR FKDQJH� 7KH VFUHHQ VKRZV WKH VHOHFWHG SDUDPHWHU LQ
UHYHUVH YLGHR�

2QFH D SDUDPHWHU LV VHOHFWHG� \RX FDQ HLWKHU UHSODFH WKH SDUDPHWHU
YDOXH� RU DGG WR WKH SDUDPHWHU YDOXH�
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� 7R UHSODFH WKH FXUUHQW YDOXH RI WKH SDUDPHWHU ZLWK D QHZ
YDOXH� NH\ LQ WKH QHZ YDOXH RQ WKH LQSXW OLQH RI WKH VFUHHQ DQG
SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\� 7KH ROG YDOXH ZLOO EH
UHSODFHG ZLWK WKH QHZ YDOXH MXVW NH\HG LQ�

� 7R DGG DQ DPRXQW WR WKH FXUUHQW YDOXH RI WKH SDUDPHWHU� NH\ LQ
WKH DPRXQW WR DGG WR WKH FXUUHQW SDUDPHWHU YDOXH RQ WKH LQSXW
OLQH RI WKH VFUHHQ DQG SUHVV WKH ^$'' 72 9$/8(` VRIWNH\� 7KH
YDOXH MXVW NH\HG LQ LV WKHQ DGGHG WR WKH ROG YDOXH IRU WKH
VHOHFWHG SDUDPHWHU�

�� 5HSODFH WKH SDUDPHWHU YDOXH RU DGG WR LW�

7KHUH DUH WZR ZD\V WR TXLW WKH 0LOOLQJ &\FOH 3DUDPHWHU VFUHHQ�

� 7R VDYH WKH FKDQJHV MXVW PDGH WR WKH SDUDPHWHUV DQG OHDYH WKH
0LOOLQJ &\FOH 3DUDPHWHU VFUHHQ� SUHVV WKH ^83'$7( 	 (;,7`

VRIWNH\�
� 7R GLVFDUG DQ\ FKDQJHV MXVW PDGH WR WKH SDUDPHWHUV DQG OHDYH

WKH 0LOOLQJ &\FOH 3DUDPHWHU VFUHHQ� SUHVV WKH ^48,7` VRIWNH\�
�VRIWNH\ OHYHO ��

�� ,I \RX ZDQW WR TXLW WKH 0LOOLQJ &\FOH 3DUDPHWHU VFUHHQ� VDYH RU
GLVFDUG DQ\ FKDQJHV PDGH�

7KH IROORZLQJ DUH H[DPSOH SURJUDPV DQG DQ LOOXVWUDWLRQ RI *��� GHHS
KROH GULOOLQJ F\FOH� ([DPSOH ���� LV LQ LQFUHPHQWDO PRGH�
([DPSOH ���� LV LQ DEVROXWH� )LJXUH ����� LOOXVWUDWHV WKH UHVXOW IRU
ERWK SURJUDPV LQGLYLGXDOO\�

([DPSOH ����
3URJUDPPLQJ *��� 'HHS +ROH 'ULOOLQJ &\FOH LQ ,QFUHPHQWDO 0RGH

1�� *�� *�� ;� <���

1�� *�� *�� ;�� <�� =�� 5�� 4����

1�� ;� <�� =���

1�� ;� <� =���

1�� 0���

([DPSOH ����
3URJUDPPLQJ *��� 'HHS +ROH 'ULOOLQJ &\FOH LQ $EVROXWH 0RGH

1�� *�� *�� ;� <�� =� *�� )����

1�� *�� ;� <�� =�� 5�� 4����

1�� ;� <� =���

1�� ;� <�� =���

1�� 0���

([DPSOHV RI 'ULOOLQJ
&\FOHV



������0LOOLQJ )L[HG &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

)LJXUH �����
5HVXOW RI ([DPSOH ���� DQG ([DPSOH ����

��

��

��

1��

1��

1��

1��

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

6NLS DQG *DXJH 3URELQJ &\FOHV

7KLV FKDSWHU GHVFULEHV WKH H[WHUQDO VNLS� JDXJH� DQG SUREH IXQFWLRQV
DYDLODEOH RQ WKH FRQWURO� 8VH WKLV WDEOH WR ILQG LQIRUPDWLRQ�

7KLV FKDSWHU GHVFULEHV WKHVHV PDMRU WRSLFV LQ GHWDLO�

7RSLF� 2Q SDJH�

([WHUQDO 6NLS )XQFWLRQV �*�� FRGHV� �����

7RRO *DXJLQJ ([WHUQDO 6NLS IXQFWLRQV
�*�� FRGHV�

�����

+ROH 3URELQJ �*��� �����

3DUDOOHO 3URELQJ &\FOH �*����� ������

3URELQJ 3DUDPHWHUV 7DEOH ������

8VH VNLS� JDXJH DQG SUREH IRU YDULRXV DXWRPDWLF PHDVXUHPHQWV� DQG
DOVR IRU LQWHUIDFLQJ DXWRPDWLFDOO\ WR H[WHUQDO PHFKDQLFDO GHYLFHV�

7KHVH IXQFWLRQV DUH DYDLODEOH�

� ([WHUQDO 6NLS �*���*����� ���� 7KHVH IXQFWLRQV PRYH DQ D[LV RQ D
OLQHDU SDWK XQWLO WKH FRQWURO UHFHLYHV DQ H[WHUQDO VLJQDO WKURXJK
WKH ORJLF SURJUDP� 7KH EORFN LV DERUWHG� WKH FRQWURO UHFRUGV WKH
D[LV FRRUGLQDWH DV D SDUDPDFUR SDUDPHWHU� DQG SURJUDP H[HFXWLRQ
VNLSV RQ WR WKH QH[W EORFN

� 7RRO *DXJLQJ �*�� � *����� ���� 7KHVH IXQFWLRQ LGHQWLFDOO\ WR WKH
H[WHUQDO VNLS H[FHSW WKDW WKH D[LV FRRUGLQDWHV �DW WKH WLPH WKH
H[WHUQDO VLJQDO LV UHFHLYHG� FDQ EH XVHG WR PRGLI\ WKH WRRO RIIVHW
WDEOH�

� +ROH 3URELQJ �*��� ���� 8VH WKLV SURELQJ F\FOH WR GLUHFWO\ PHDVXUH
WKH GLDPHWHU DQG FHQWHU SRLQW ORFDWLRQ RI D KROH LQ D SDUW�

� 3DUDOOHO 3URELQJ �*����� ���� 8VH WKLV SURELQJ F\FOH WR PHDVXUH WKH
DPRXQW WKDW D SDUW LV RXW RI SDUDOOHO ZLWK D VSHFLILHG D[LV�

,PSRUWDQW� 7KH *�� GZHOO IHDWXUH PD\ DOVR EH HQDEOHG DV DQ
H[WHUQDO VNLS RU WRRO JDXJLQJ FRPPDQG� )RU GHWDLOV
DERXW *�� UHIHU WR FKDSWHU ���

7KH FRQWURO SURYLGHV VHYHUDO PHDQV RI WULJJHULQJ DQ H[WHUQDO VNLS�
JDXJH� RU SURELQJ EORFN�

� 'LVFUHWH LQSXWV RQ WKH ,�2 ULQJ
� $Q\ RQH RI WKH IRXU DYDLODEOH ´+LJK 6SHHG LQSXWVµ
� $ ´3UREHµ LQSXW WKDW GLUHFWO\ ODWFKHV WKH IHHGEDFN FRXQWHUV�

&KDSWHU 2YHUYLHZ

([WHUQDO 6NLS� *DXJH� DQG
3UREH )XQFWLRQV
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7KHVH GLIIHUHQW LQSXWV� HDFK ZLWK GLIIHUHQW GHJUHHV RI SUHFLVLRQ� PD\
EH XVHG WR VLJQDO WKH FRQWURO WR VWRUH WKH FXUUHQW D[HV SRVLWLRQV�
5HIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ \RXU V\VWHP LQVWDOOHU IRU GHWDLOV
RQ \RXU VSHFLILF PDFKLQH�

7KHVH FRQGLWLRQV PXVW EH VDWLVILHG ZKHQ DQ H[WHUQDO VNLS� JDXJH� RU
SUREH ERFN LV H[HFXWHG�

� &XWWHU FRPSHQVDWLRQ PXVW EH GLVDEOHG �*�� PRGH� ZKHQ WKH
EORFN LV H[HFXWHG�

� 7KH EORFN WKDW FRQWDLQV WKH H[WHUQDO VNLS *��FRGH �H[FOXGLQJ *��
DV H[WHUQDO VNLS� PXVW EH D OLQHDU EORFN�

�
$77(17,21� :H GR QRW UHFRPPHQG XVLQJ D VNLS
EORFN IURP DQ\ IL[HG F\FOH EORFN �VXFK DV GULOOLQJ RU
SRFNHW PLOOLQJ�� ,I \RX GR FKRRVH WR H[HFXWH D VNLS
EORFN LQ D IL[HG F\FOH PRGH� EH DZDUH WKDW WKH EORFN
WKDW LV VNLSSHG ZKHQ WKH WULJJHU RFFXUV FDQ EH D F\FOH
JHQHUDWHG EORFN� ,I WKLV LV WKH FDVH WKH F\FOH ZLOO
FRQWLQXH QRUPDO H[HFXWLRQ VNLSSLQJ RQO\ WKH SRUWLRQ RI
WKH F\FOH WKDW ZDV H[HFXWLQJ ZKHQ WKH WULJJHU RFFXUUHG�
,I WKH JHQHUDWHG EORFN VNLSSHG LV D FUXFLDO SRUWLRQ RI
WKH F\FOH� GDPDJH WR WKH SDUW RU PDFKLQH WRRO FDQ
RFFXU�

8VH H[WHUQDO VNLS IXQFWLRQV WR WHUPLQDWH WKH H[HFXWLRQ RI PRWLRQ
FRPPDQGV LQ D EORFN ZKHQ WKH FRQWURO UHFHLYHV D VLJQDO WKURXJK
ORJLF� :KHQ WKH SURJUDP EORFN LV WHUPLQDWHG DQ\ UHPDLQLQJ D[LV
PRWLRQ JHQHUDWHG E\ WKH EORFN WKDW KDV QRW EHHQ SHUIRUPHG UHPDLQV
XQH[HFXWHG �RWKHU QRQ�PRWLRQ FRPPDQGV DUH VWLOO SHUIRUPHG�� 7KH
FRQWURO FRQWLQXHV QRUPDO SURJUDP H[HFXWLRQ DW WKH EHJLQQLQJ RI WKH
QH[W EORFN IROORZLQJ WKH VNLSSHG EORFN�

7KH H[WHUQDO VNLS IXQFWLRQ LV FRQWUROOHG E\ *��� *����� *�����
*����� DQG *����� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKDW VLJQDO
�VXFK DV D WRXFK SUREH� PDQXDO VZLWFK� HWF�� FRUUHVSRQGV WR HDFK *��
FRGH LQ ORJLF� 7KH V\VWHP LQVWDOOHU FDQ FKRRVH GLIIHUHQW VLJQDOV WR
FRUUHVSRQG WR *����� *����� DQG *����� *�� DQG *���� DUH
IXQFWLRQDOO\ WKH VDPH� DOZD\V XVLQJ WKH VDPH H[WHUQDO VLJQDO DQG WKH
VDPH $03 GHILQHG IHHGUDWH� :LWK SURSHU ORJLF SURJUDPPLQJ� D
*�� GZHOO LQ VHFRQGV PD\ DOVR EH XVHG DV DQ H[WHUQDO VNLS IXQFWLRQ�

([WHUQDO 6NLS
)XQFWLRQV �*�� FRGHV�
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7KH IRUPDW IRU DQ\ *�� H[WHUQDO VNLS EORFNV LV�

*�� ;BB <BB =BB )BB�

:KHUH � ,V �

*�� $Q\ RI WKH *�FRGHV LQ WKH *�� VHULHV RU *��� 8VH WKH RQH WKDW LV FRQILJXUHG WR
UHVSRQG WR WKH FXUUHQW H[WHUQDO VNLS VLJQDO GHYLFH WKDW LV EHLQJ XVHG�

;� <� = 7KH HQGSRLQW RI WKH PRYH LI QR H[WHUQDO VNLS VLJQDO LV UHFHLYHG� 7KHVH DOVR
GHWHUPLQH WKH GLUHFWLRQ WKDW WKH WRRO WUDYHOV LQ�

) 7KH H[WHUQDO VNLS IXQFWLRQ IHHGUDWH� ,I QR YDOXH LV HQWHUHG KHUH� WKH H[WHUQDO VNLS
IXQFWLRQ H[HFXWHV DW HLWKHU WKH FXUUHQWO\ DFWLYH IHHGUDWH� RU WKH IHHGUDWH GHILQHG
IRU LW LQ $03 �EDVHG RQ ZKHWKHU WKH $03 SDUDPHWHU 8VH $03 6NLS )HHGUDWH LV
VHW WR ´12µ RU ´<(6µ�� $ YDOXH HQWHUHG KHUH UHSODFHV WKH FXUUHQWO\ DFWLYH
IHHGUDWH DQG VXSHUVHGHV WKH $03 GHILQHG IHHGUDWH�

7KH *�� VHULHV RI *�FRGHV DOZD\V SURGXFH OLQHDU PRWLRQ UHJDUGOHVV
RI WKH FXUUHQW PRGH DFWLYH DW WKHLU H[HFXWLRQ� $IWHU WKHLU FRPSOHWLRQ
WKH FRQWURO UHWXUQV WR WKH RSHUDWLQJ PRGH DFWLYH EHIRUH WKH H[WHUQDO
VNLS EORFN ZDV UHDG �*��� *��� *��� *����

,PSRUWDQW� 7KH PRYH WKDW LPPHGLDWHO\ IROORZV D *�� VHULHV
H[WHUQDO VNLS EORFN FDQQRW EH D FLUFXODU PRYH�

7KH FRRUGLQDWHV RI WKH D[HV ZKHQ WKH H[WHUQDO VNLS VLJQDO LV UHFHLYHG
DUH DYDLODEOH DV WKH SDUDPDFUR V\VWHP SDUDPHWHUV ������������
�ZRUN FRRUGLQDWH V\VWHP� DQG ������������ �PDFKLQH FRRUGLQDWH
V\VWHP�� 7KHVH YDOXHV ZLOO KDYH EHHQ DGMXVWHG WR FRPSHQVDWH IRU WKH
SUREH WLS UDGLXV LI D UDGLXV FRPSHQVDWLRQ YDOXH ZDV HQWHUHG�

)RU H[DPSOH� DVVXPH \RX KDYH HQWHUHG D SUREH WLS UDGLXV RI ���� ,W LV
WULJJHUHG DV D[LV � DSSURDFKHV LQ WKH SRVLWLYH GLUHFWLRQ DW WKH D[LV �
FRRUGLQDWH RI ������� 7KH YDOXH DYDLODEOH IRU SDUDPDFUR SDUDPHWHU
����� ZRXOG EH ������

3UREH WLS UDGLXV LV GHILQHG E\ WKH V\VWHP LQVWDOOHU LQ $03� 7KLV
YDOXH PD\ DOVR EH FKDQJHG WKURXJK WKH SDUDPDFUR V\VWHP SDUDPHWHU
������

5HIHU WR FKDSWHU �� IRU GHWDLOV RQ SDUDPDFUR SDUDPHWHUV�

6NLS )XQFWLRQ $SSOLFDWLRQ ([DPSOH

2QH W\SLFDO DSSOLFDWLRQ IRU WKHVH *�FRGHV ZRXOG EH PRYLQJ WKH SDUW
XQWLO LW FRQWDFWV D SUREH DQG WKHQ SURFHHGLQJ ZLWK D PDFKLQLQJ
RSHUDWLRQ IURP WKDW SRLQW� 7KLV ZRXOG SURYLGH SDUW IHDWXUH
FRQVLVWHQF\ E\ LQVXULQJ WKDW WKH PDFKLQLQJ RI DOO SDUWV EHJDQ IURP D
IL[HG UHIHUHQFH SRLQW �SUREH WULJJHU SRLQW��

1RWH WKDW IRU WKLV DSSOLFDWLRQ� WKH SUREH WLS UDGLXV ZRXOG QRW EH
VLJQLILFDQW� DQG VKRXOG EH HQWHUHG DV ]HUR LI WKH VNLS VLJQDO SRVLWLRQ
SDUDPDFURV DUH WR EH XVHG�



����� 6NLS DQG *DXJH 3URELQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

$QRWKHU W\SLFDO DSSOLFDWLRQ IRU WKHVH *�FRGHV ZRXOG EH WR PRXQW WKH
SUREH DV LI LW ZHUH D WRRO� :KHQ WKH SUREH FRQWDFWV WKH SDUW DQG
WULJJHUV� FRRUGLQDWH GDWD ZRXOG EH DYDLODEOH LQ WKH SDUDPDFURV IRU
XVH LQ WKH UHPDLQGHU RI WKH SDUW SURJUDP�

1RWH WKH SUREH WLS UDGLXV LV VLJQLILFDQW IRU WKLV DSSOLFDWLRQ�

7RRO JDXJLQJ IXQFWLRQV DUH VLPLODU WR H[WHUQDO VNLS IXQFWLRQV� 7KH
NH\ GLIIHUHQFH LV WKDW WKH WRRO JDXJLQJ F\FOHV XVH WKH DFWXDO WRRO
SRVLWLRQ �ZKHQ WKH H[WHUQDO VNLS VLJQDO LV UHFHLYHG� WR HQWHU YDOXHV LQ
WKH WRRO RIIVHW WDEOH IRU WKH FXUUHQWO\ DFWLYH RIIVHW�

8VH WRRO JDXJLQJ IXQFWLRQV WR WHUPLQDWH WKH H[HFXWLRQ RI PRWLRQ
FRPPDQGV LQ D EORFN DQG PRGLI\ RIIVHW WDEOHV ZKHQ WKH FRQWURO
UHFHLYHV D VLJQDO WKURXJK ORJLF� :KHQ WKH SURJUDP EORFN LV
WHUPLQDWHG DQ\ UHPDLQLQJ D[LV PRWLRQ JHQHUDWHG E\ WKH EORFN WKDW
KDV QRW EHHQ SHUIRUPHG UHPDLQV XQH[HFXWHG �RWKHU QRQ�PRWLRQ
FRPPDQGV DUH VWLOO SHUIRUPHG�� 7KH FXUUHQW WRRO SRVLWLRQ LV VWRUHG�
DQG WKH FRQWURO FRQWLQXHV SURJUDP H[HFXWLRQ DW WKH EHJLQQLQJ RI WKH
QH[W EORFN IROORZLQJ WKH VNLSSHG EORFN�

7KH JDXJLQJ IXQFWLRQ LV FRQWUROOHG E\ *��� *����� *����� *�����
DQG *����� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKDW VLJQDO �VXFK DV D
WRXFK SUREH� PDQXDO VZLWFK� HWF�� FRUUHVSRQGV WR HDFK *�� FRGH LQ
ORJLF� 7KH V\VWHP LQVWDOOHU FDQ FKRRVH GLIIHUHQW VLJQDOV WR
FRUUHVSRQG WR *��� *���� *����� *����� DQG *����� *�� DQG *����
DUH IXQFWLRQDOO\ WKH VDPH� DOZD\V XVLQJ WKH VDPH H[WHUQDO VLJQDO DQG
WKH VDPH $03�GHILQHG IHHGUDWH�

7KH IRUPDW IRU DQ\ *�� VNLS EORFNV LV�

*�� =BB )BB�

:KHUH � ,V �

*�� &RUUHVSRQGV WR DQ\ RI WKH *�FRGHV LQ WKH *�� VHULHV� 8VH WKH RQH WKDW LV
FRQILJXUHG WR UHVSRQG WR WKH FXUUHQW VNLS VLJQDO GHYLFH WKDW LV EHLQJ XVHG�

;� <� = 7KH D[LV RQ ZKLFK WKH OHQJWK RIIVHW PHDVXUHPHQW LV WR EH WDNHQ LV VSHFLILHG KHUH
DV HLWKHU ; RU =� 2QO\ RQH D[LV PD\ EH VSHFLILHG LQ D *�� EORFN� 7KH QXPHULF
YDOXH IROORZLQJ WKH D[LV QDPH FRUUHVSRQGV WR WKH H[DFW FRRUGLQDWH DW ZKLFK WKH
VNLS VLJQDO LV H[SHFWHG WR RFFXU� 7KLV YDOXH LV D VLJQHG YDOXH �� RU ��� DQG
GHWHUPLQHV WKH LQLWLDO GLUHFWLRQ RI WUDYHO�

) 7KH WRRO JDXJLQJ H[WHUQDO VNLS IXQFWLRQ IHHGUDWH� ,I QR YDOXH LV HQWHUHG KHUH� WKH
H[WHUQDO VNLS IXQFWLRQ H[HFXWHV DW HLWKHU WKH FXUUHQWO\ DFWLYH IHHGUDWH RU DW WKH
IHHGUDWH GHILQHG IRU LW LQ $03 �EDVHG RQ ZKHWKHU WKH $03 SDUDPHWHU 8VH $03
6NLS )HHGUDWH LV VHW WR µ12µ RU µ<(6µ�� $ YDOXH HQWHUHG KHUH UHSODFHV WKH
FXUUHQWO\ DFWLYH IHHGUDWH DQG VXSHUVHGHV WKH $03�GHILQHG IHHGUDWH�

,PSRUWDQW� 7KH *�� VHULHV *�FRGHV FDQQRW EH XVHG WR PRGLI\ WKH
WRRO WLS UDGLXV YDOXHV� 2QO\ WKH WRRO OHQJWK RIIVHW YDOXHV
FDQ EH PRGLILHG�

7RRO *DXJLQJ ([WHUQDO
6NLS )XQFWLRQV
�*�� FRGHV�
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7KH WDUJHW RIIVHW YDOXH IRU WKHVH JDXJLQJ RSHUDWLRQV LV GHWHUPLQHG E\
WKH FXUUHQWO\ DFWLYH RIIVHW QXPEHU �DFWLYH ' ZRUG IRU WRRO GLDPHWHU
RIIVHW� DFWLYH +��ZRUG IRU WRRO OHQJWK RIIVHW�� 1RWH WKDW IRU OHQJWK
RIIVHW PHDVXUHPHQW� QRW RQO\ PXVW WKH FRUUHFW + ZRUG EH DFWLYH EXW
WKH FRUUHFW RIIVHW PXVW EH RQ �*��� RU *���� ,I WKH WRRO GLDPHWHU
RIIVHW YDOXH LV WR EH PRGLILHG� WKHQ WKH IROORZLQJ FRQGLWLRQV PXVW EH
WUXH�

� D WRRO GLDPHWHU RIIVHW �' ZRUG� PXVW EH DFWLYH WKRXJK GLDPHWHU
FRPSHQVDWLRQ �*��� *��� GRHV QRW QHHG WR EH RQ�

� IRU PRVW WRROV WR JHW DQ DFFXUDWH PHDVXUHPHQW IRU WRRO GLDPHWHU�
WKH WRRO PXVW EH RULHQWHG VR WKDW WKH PHDVXUHG GLDPHWHU LV WKH
RXWVLGH HGJH RI WKH WRRO �QRW D IOXWH RU RWKHU JHRPHWULF IHDWXUH WKDW
ZRXOG DIIHFW WKH WRRO GLDPHWHU��

�
$77(17,21� ,I PRGLI\LQJ D WRRO OHQJWK RIIVHW� WKH
RIIVHW YDOXH JHQHUDWHG ZLWK WKLV JDXJLQJ RSHUDWLRQ LV
LPPHGLDWHO\ ORDGHG LQWR WKH RIIVHW WDEOH� 6LQFH WKLV
RIIVHW PXVW EH WKH FXUUHQWO\ DFWLYH RIIVHW� LW EHFRPHV
HIIHFWLYH HLWKHU LPPHGLDWHO\ ZKHQ WKH QH[W EORFN LV
H[HFXWHG RU GHOD\HG XQWLO WKH QH[W EORFN WKDW FRQWDLQV
PRWLRQ RQ WKH WRRO OHQJWK D[LV LV H[HFXWHG �ZKHQ DQ
RIIVHW LV DFWLYDWHG LV GHWHUPLQHG LQ $03 E\ WKH V\VWHP
LQVWDOOHU��

7KH *�� VHULHV RI *�FRGHV DOZD\V SURGXFH OLQHDU PRWLRQ UHJDUGOHVV
RI WKH FXUUHQW PRGH DFWLYH DW WKHLU H[HFXWLRQ� $IWHU WKHLU FRPSOHWLRQ�
WKH FRQWURO UHWXUQV WR WKH RSHUDWLQJ PRGH DFWLYH EHIRUH WKH VNLS EORFN
ZDV UHDG �*��� *��� *��� *����

7KH V\VWHP LQVWDOOHU GHWHUPLQHV �LQ $03� D SRVLWLRQ WROHUDQFH IRU WKH
*�� IXQFWLRQV� 7KLV WROHUDQFH GHILQHV D OHJDO UDQJH EHIRUH DQG DIWHU
WKH FRRUGLQDWH SRVLWLRQ SURJUDPPHG ZLWK WKH D[LV ZRUG LQ WKH *��
EORFN�

,I WKH VNLS VLJQDO LV UHFHLYHG EHIRUH WKH WRRO HQWHUV RU DIWHU WKH WRRO
H[LWV WKH SRVLWLRQ WROHUDQFH UDQJH� D 352%( (5525 RFFXUV� 7KLV
HUURU DSSHDUV RQ WKH VFUHHQ DV D ZDUQLQJ EXW GRHV QRW SODFH WKH
FRQWURO LQ (�6WRS� ,QVWHDG WKH *�� EORFN LV DERUWHG DQG SURJUDP
H[HFXWLRQ SURFHHGV WR WKH QH[W EORFN� 1R PRGLILFDWLRQ RI WKH WRRO
RIIVHW WDEOH LV SHUIRUPHG�

,PSRUWDQW� 7KH PRYH WKDW LPPHGLDWHO\ IROORZV D *�� VHULHV VNLS
EORFN FDQQRW EH D FLUFXODU PRYH�

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 LI WKH QHZ YDOXH LV DGGHG WR
RU UHSODFHV WKH ROG YDOXH LQ WKH WDEOH� 7KH V\VWHP LQVWDOOHU DOVR
GHWHUPLQHV LQ $03 ZKDW JDXJH F\FOHV DOWHU ZKLFK WRRO RIIVHW WDEOHV�
JHRPHWU\� RU ZHDU�
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7KH FRQWURO DXWRPDWLFDOO\ FRPSHQVDWHV IRU SUREH UDGLXV DQG OHQJWK
ZKHQ FDOFXODWLQJ WRRO RIIVHW FKDQJHV LI WKHVH SUREH SDUDPHWHUV KDYH
EHHQ HQWHUHG�

7KH FRRUGLQDWHV RI WKH D[HV ZKHQ WKH H[WHUQDO VNLS VLJQDO LV UHFHLYHG
DUH DYDLODEOH DV WKH SDUDPDFUR V\VWHP SDUDPHWHUV ������������
�ZRUN FRRUGLQDWH V\VWHP� DQG ������������ �PDFKLQH FRRUGLQDWH
V\VWHP�� 7KHVH YDOXHV ZLOO KDYH EHHQ DGMXVWHG WR FRPSHQVDWH IRU WKH
SUREH WLS UDGLXV DQG WKH SUREH OHQJWK LI UDGLXV DQG OHQJWK
FRPSHQVDWLRQ YDOXHV ZHUH HQWHUHG�

)RU H[DPSOH� DVVXPH \RX KDYH HQWHUHG D SUREH WLS UDGLXV RI ���� ,W LV
WULJJHUHG DV D[LV � DSSURDFKHV LQ WKH SRVLWLYH GLUHFWLRQ DW WKH D[LV �
FRRUGLQDWH RI ������� 7KH YDOXH DYDLODEOH IRU SDUDPDFUR SDUDPHWHU
����� ZRXOG EH ������

3UREH WLS UDGLXV DQG SUREH OHQJWK DUH GHILQHG E\ WKH V\VWHP LQVWDOOHU
LQ $03� 7KHVH YDOXHV PD\ DOVR EH FKDQJHG WKURXJK WKH SDUDPDFUR
V\VWHP SDUDPHWHUV ����� �IRU UDGLXV� DQG ����� �IRU OHQJWK��

5HIHU WR FKDSWHU �� IRU GHWDLOV RQ SDUDPDFUR SDUDPHWHUV�

7RRO *DXJLQJ $SSOLFDWLRQ ([DPSOH

$ W\SLFDO DSSOLFDWLRQ IRU WKHVH *�FRGHV LQ GHWHUPLQLQJ WRRO OHQJWK
RIIVHWV H[HFXWHV DV IROORZV�

�� :KHQ WKH FRQWURO H[HFXWHV WKH *�� EORFN� WKH WRRO LV PRYHG
WRZDUGV WKH WULJJHULQJ GHYLFH XVLQJ WKH D[LV VSHFLILHG LQ WKH
EORFN�

�� :KHQ WKH FRQWURO UHFHLYHV WKH DSSURSULDWH VNLS VLJQDO WKURXJK
ORJLF� D[LV PRWLRQ VWRSV�

�� 7KH FRQWURO UHFRUGV WKH SRVLWLRQ ZKHQ WKH VNLS VLJQDO LV UHFHLYHG�
,W GHWHUPLQHV WKH GLIIHUHQFH E\ VXEWUDFWLQJ WKH SRVLWLRQ VSHFLILHG
ZLWK WKH D[LV ZRUG LQ WKH *�� EORFN IURP WKLV SRVLWLRQ� 7KH
GLIIHUHQFH LV WKHQ DGGHG WR RU UHSODFHV WKH YDOXH LQ WKH DSSURSULDWH
JHRPHWU\ RU ZHDU WDEOH IRU WKH FXUUHQWO\ DFWLYH WRRO RIIVHW QXPEHU�
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)LJXUH ���� 7\SLFDO 7RRO *DXJLQJ &RQILJXUDWLRQV

3UREH

3UREH
UDGLXV

7RRO

3UREH

3UREH
UDGLXV

7RRO

3UREH

3UREH
UDGLXV

3UREH
OHQJWK

7RRO

&DVH � &DVH � &DVH �

)LJXUH ���� LOOXVWUDWHV � W\SLFDO WRRO JDXJLQJ FRQILJXUDWLRQV� $OO �
FDVHV DVVXPH WKDW WKH SUREH LV DW D NQRZQ� IL[HG SRLQW RQ WKH
PDFKLQH�

,Q &DVH �� WKH = D[LV WRRO RIIVHW OHQJWK LV EHLQJ JDXJHG� ZKLOH LQ &DVH
�� WKH WRRO OHQJWK LV EHLQJ JDXJHG� ,Q ERWK RI WKHVH FDVHV� RQO\ WKH
SUREH WLS UDGLXV LV VLJQLILFDQW WR WKH FRQWURO LQ FDOFXODWLQJ WKH RIIVHW
DGMXVWPHQW�

,Q &DVH �� WKH ; D[LV WRRO RIIVHW OHQJWK LV EHLQJ JDXJHG� DQG ERWK WKH
SUREH UDGLXV DQG WKH SUREH OHQJWK DUH VLJQLILFDQW WR WKH FRQWURO·V
RIIVHW DGMXVWPHQW FDOFXODWLRQV� ,Q WKLV FDVH� WKH UHIHUHQFH SRVLWLRQ LV
WKH ERWWRP RI WKH SUREH�

,PSRUWDQW� :H GR QRW UHFRPPHQG WKH WRRO JDXJLQJ FRQILJXUDWLRQ
&DVH � GHSLFWHG LQ )LJXUH ���� GXH WR WKH ULVN RI SUREH
GDPDJH�

7KH SXUSRVH RI WKLV F\FOH LV WR SURYLGH D PHDQV WR PHDVXUH WKH DFWXDO
UDGLXV DQG�RU ORFDWH WKH FHQWHU RI D KROH LQ D SDUW RU JDXJH XVLQJ D
WRXFK SUREH�

7R XVH WKH *�� F\FOH� WKH FXUUHQWO\ DFWLYH SODQH ZKHQ WKH *�� LV
SURJUDPPHG PXVW EH WKH VDPH SODQH WKDW WKH KROH WR EH PHDVXUHG LV
LQ �UHIHU WR FKDSWHU �� IRU LQIRUPDWLRQ RQ SODQH VHOHFWLRQ�� )RU
H[DPSOH� WR PHDVXUH D KROH WKDW LV FXW LQ WKH ;< SODQH� WKH *�� FRGH
PXVW EH SURJUDPPHG ZLWK WKH ;< SODQH DFWLYH�

)RUPDW IRU WKH *�� FRGH LV DV IROORZV�

*�� +BB 5BB 'BB (BB )BB�

+ROH 3URELQJ �*���
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:KHUH � ,V �

+ 7KH HVWLPDWHG RU H[SHFWHG GLDPHWHU RI WKH KROH� 7KLV SDUDPHWHU LV RSWLRQDO� ,I + LV
QRW SURJUDPPHG� WKH FRQWURO ZLOO JHQHUDWH DQ + YDOXH WKDW LV HTXDO WR ��5�'��
ZKHUH 5 LV WKH DSSURDFK GLVWDQFH DQG ' LV WKH WROHUDQFH EDQG� 1RWH WKDW LI 5�' LV
JUHDWHU WKDQ RQH KDOI +� WKH FRQWURO ZLOO LJQRUH WKH SURJUDPPHG + YDOXH DQG XVH
��5�'� DV WKH QHZ H[SHFWHG GLDPHWHU�

5 7KH LQFUHPHQWDO XQVLJQHG DSSURDFK GLVWDQFH� (QWHU WKH GLVWDQFH IURP WKH
VWDUW��SRLQW RI WKH SURELQJ F\FOH WR D SRLQW WKDW LW LV GHVLUDEOH IRU WKH IHHGUDWH WR EH
VORZHG� $W WKLV SRLQW� WKH IHHGUDWH ZLOO VORZ IURP WKH DSSURDFK IHHGUDWH �(� WR WKH
SURELQJ IHHGUDWH �)�� 7KLV SDUDPHWHU LV RSWLRQDO� ,I QRW HQWHUHG� WKH FRQWURO ZLOO
GHIDXOW WR WKH YDOXH HQWHUHG LQ WKH SURELQJ F\FOH SDUDPHWHU WDEOH GLVFXVVHG RQ
SDJH �������

' 7KH WROHUDQFH EDQG GLVWDQFH� 7KH YDOXH HQWHUHG IRU ' GHILQHV D EDQG RQ HDFK VLGH
RI WKH H[SHFWHG GLDPHWHU HQWHUHG ZLWK WKH + SDUDPHWHU� (QWHU D YDOXH GHILQLQJ D
WROHUDQFH GLVWDQFH RQ HLWKHU VLGH RI WKH H[SHFWHG SUREH WULJJHULQJ SRLQW� 7KLV
SDUDPHWHU LV RSWLRQDO� ,I QRW HQWHUHG� WKH FRQWURO ZLOO GHIDXOW WR WKH YDOXH HQWHUHG LQ
WKH SURELQJ F\FOH SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

( 7KH DSSURDFK IHHGUDWH� (QWHU D YDOXH IRU WKLV SDUDPHWHU WKDW GHILQHV WKH IHHGUDWH
DW ZKLFK WKH SUREH LV WR DSSURDFK WKH SRVLWLRQ VSHFLILHG E\ WKH 5 SDUDPHWHU� 7KLV
SDUDPHWHU LV RSWLRQDO� ,I QRW HQWHUHG� WKH FRQWURO ZLOO GHIDXOW WR WKH YDOXH HQWHUHG LQ
WKH SURELQJ F\FOH SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

) 7KH SUREH IHHGUDWH� (QWHU D YDOXH IRU WKLV SDUDPHWHU WKDW GHILQHV WKH IHHGUDWH DW
ZKLFK WKH SUREH LV WR PRYH DIWHU SDVVLQJ WKH SRLQW GHILQHG E\ WKH 5 SDUDPHWHU�
7KH SUREH FRQWLQXHV RQ DW WKLV IHHGUDWH XQWLO FRQWDFW KDV EHHQ PDGH ZLWK WKH
GLDPHWHU RI WKH KROH RU XQWLO WKH WROHUDQFH EDQG LV H[FHHGHG� 7KLV SDUDPHWHU LV
RSWLRQDO� ,I QRW HQWHUHG� WKH FRQWURO ZLOO GHIDXOW WR WKH YDOXH HQWHUHG LQ WKH SURELQJ
F\FOH SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

3DUDPHWHUV 5� '� (� DQG ) FDQ EH HQWHUHG LQ WKUHH ZD\V�

� 7KH V\VWHP LQVWDOOHU PD\ KDYH HQWHUHG WKHP LQ $03� LQ ZKLFK
FDVH WKH\ ZLOO DOZD\V EH DYDLODEOH DQG QHHG QRW EH SURJUDPPHG
LQ WKH *�� EORFN� 5HIHU WR WKH GRFXPHQWDWLRQ SURYLGHG E\ \RXU
V\VWHP LQVWDOOHU�

� 7KH\ PD\ EH HQWHUHG RU FKDQJHG WKURXJK WKH SURELQJ SDUDPHWHUV
WDEOH GHVFULEHG RQ SDJH ������� ,I HQWHUHG LQ WKH WDEOH� WKH\ QHHG
QRW EH SURJUDPPHG LQ WKH *�� EORFN� 7KH WDEOH YDOXH ZLOO
VXSHUVHGH DQ\ YDOXHV HQWHUHG LQ $03�

� 7KH\ PD\ EH SURJUDPPHG GLUHFWO\ LQ WKH *�� EORFN� 9DOXHV
HQWHUHG IRU WKHVH SDUDPHWHUV LQ WKH *�� EORFN VXSHUFHGH ERWK
$03 YDOXHV DQG SUREH SDUDPHWHU WDEOH YDOXHV�



�����6NLS DQG *DXJH 3URELQJ &\FOHV
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)LJXUH ���� 3DUDPHWHUV IRU *�� +ROH 3URELQJ &\FOH

3UREH

+ROH

) IHHGUDWH

+

5 '

'

( IHHGUDWH

( IHHGUDWH

�

3UREH UDGLXV
�UHIHU WR
SDJH �������

:KHQ WKH *�� FRGH LV H[HFXWHG� WKH SUREH PXVW KDYH SUHYLRXVO\
EHHQ SRVLWLRQHG ZLWK WKH SUREH LQ WKH KROH VR WKDW LW ZLOO FRQWDFW WKH
VLGHV RI WKH KROH ZKHQ D[LV PRWLRQ WDNHV SODFH LQ WKH FXUUHQWO\ DFWLYH
SODQH� ,GHDOO\ �WR PD[LPL]H DFFXUDF\� WKH SUREH VKRXOG EH
SRVLWLRQHG QHDU WKH FHQWHU RI WKH KROH�

7KH FRQWURO H[HFXWHV WKH *�� F\FOH LQ WKH IROORZLQJ PDQQHU�

�� :KHQ WKH *�� EORFN LV UHDG GXULQJ SURJUDP H[HFXWLRQ� WKH
FRQWURO VWDUWV D[LV PRWLRQ LQ WKH SRVLWLYH GLUHFWLRQ RI WKH VHFRQG
D[LV GHILQLQJ WKH SODQH DW WKH DSSURDFK IHHGUDWH �(�� ,I WKH SODQH
LV WKH ;< SODQH� WKHQ WKLV ZRXOG EH WKH < D[LV�

�� 7KH D[LV FRQWLQXHV RQ DW WKH DSSURDFK IHHGUDWH �(� XQWLO WKH
DSSURDFK GLVWDQFH �5� LV UHDFKHG� 7KHQ WKH IHHGUDWH LV UHGXFHG WR
WKH SUREH IHHGUDWH �)��

�� 7KH D[LV FRQWLQXHV WRZDUGV WKH HVWLPDWHG GLDPHWHU �+� XQWLO WKH
SUREH VLJQDOV WKDW FRQWDFW KDV EHHQ PDGH� ,I WKH SUREH WULJJHUV
EHIRUH UHDFKLQJ WKH QHJDWLYH WROHUDQFH EDQG �'�� RU GRHV QRW
WULJJHU DIWHU SDVVLQJ WKURXJK WKH SRVLWLYH WROHUDQFH EDQG �'�� D
352%( (5525 ZLOO RFFXU� 7KLV HUURU DSSHDUV RQ WKH VFUHHQ DV D
ZDUQLQJ EXW GRHV QRW SODFH WKH FRQWURO LQ (�6WRS� ,QVWHDG WKH *��
EORFN LV DERUWHG� DQG SURJUDP H[HFXWLRQ SURFHHGV WR WKH QH[W
EORFN�

�� ,I WKH SUREH WULJJHUV ZLWKLQ WKH WROHUDQFH EDQG� WKH SRVLWLRQ LV
UHFRUGHG� DQG WKH D[LV UHWXUQV WR WKH VWDUW�SRLQW RI WKH SURELQJ
RSHUDWLRQ DW WKH DSSURDFK IHHGUDWH �(��
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�� 7KH FRQWURO UHSHDWV WKH SUHFHGLQJ VWHSV RQ WKH ILUVW D[LV LQ WKH
FXUUHQW SODQH� ,I WKH SODQH LV WKH ;< SODQH� WKHQ WKLV ZRXOG EH WKH
; D[LV�

�� $IWHU VXFFHVVIXOO\ SURELQJ LQ WKH SRVLWLYH GLUHFWLRQ RI WKH ILUVW
D[LV LQ WKH FXUUHQW SODQH� WKH FRQWURO ZLOO WKHQ SUREH LQ WKH
QHJDWLYH GLUHFWLRQ RI WKH ILUVW D[LV� ,Q DOO� WKUHH SRLQWV DUH
PHDVXUHG IRU GHWHUPLQLQJ WKH FLUFOH·V UDGLXV�

)LJXUH ����7\SLFDO 3UREH 3DWK 'XULQJ *�� +ROH 3URELQJ

�;��;

�<

�

�

�

�

��

7KH FRQWURO FDOFXODWHV WKH DFWXDO UDGLXV DQG FHQWHU SRVLWLRQ RI WKH
KROH IURP WKH WKUHH GDWD SRLQWV MXVW PHDVXUHG�

$IWHU WKH SURELQJ PRYHV DUH FRPSOHWHG DQG WKH KROH FHQWHU ORFDWLRQ
KDV EHHQ FDOFXODWHG� WKH D[HV DUH SRVLWLRQHG DW WKH DSSURDFK IHHGUDWH
�(� WR WKH H[DFW KROH FHQWHU ORFDWLRQ�

,PSRUWDQW� 7R DFFXUDWHO\ PHDVXUH D KROH UDGLXV DQG GHWHUPLQH LWV
FHQWHU� WKH H[DFW SUREH WLS UDGLXV PXVW EH DYDLODEOH WR
WKH FRQWURO� 7KLV YDOXH LV HQWHUHG HLWKHU WKURXJK $03�
WKURXJK SDUDPDFUR V\VWHP SDUDPHWHU ������ RU WKURXJK
WKH SUREH SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

7DEOH ���$ VKRZV WKH SDUDPDFUR V\VWHP SDUDPHWHUV XVHG WR UHOD\
LQIRUPDWLRQ IURP WKH SURELQJ RSHUDWLRQ WR WKH SURJUDPPHU� 5HIHU WR
WKH SDUDPDFUR FKDSWHU IRU GHWDLOV RQ WKHVH V\VWHP SDUDPHWHUV�
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3XEOLFDWLRQ ��������� �� $SULO ����

7DEOH ���$ 3DUDPDFUR 6\VWHP 3DUDPHWHUV IRU *�� +ROH
3URELQJ

6\VWHP
3DUDPHWHU

9DOXH WKLV SDUDPHWHU KROGV

����� *�� KROH FHQWHU FRRUGLQDWH RQ ILUVW D[LV
RI DFWLYH SODQH

����� *�� KROH FHQWHU FRRUGLQDWH RQ VHFRQG
D[LV RI DFWLYH SODQH

����� *�� UDGLXV RI KROH

$Q HDV\ ZD\ WR YLHZ WKHVH SDUDPHWHUV LV WR FRS\ WKHP WR D FRPPRQ
SDUDPHWHU WKDW PD\ EH DFFHVVHG RQ D SDUDPDFUR VFUHHQ� IRU H[DPSOH�
WKH SURJUDP EORFN�

���� ������

ZRXOG WDNH WKH YDOXH RI WKH F\FOHV FDOFXODWHG KROH UDGLXV DQG FRS\ LW
WR FRPPRQ SDUDPHWHU ��� WKDW PD\ EH YLHZHG LQ WKH PDFUR WDEOH
^&20 �$ 3$5$0`� 1RWH WKDW WKH ^&20 �$ 3$5$0` SDUDPHWHUV DOVR
DOORZ D SDUDPHWHU GHVFULSWLRQ WR EH HQWHUHG LQ WKH WDEOH� VXFK DV
´+2/( 5$',86 9$/8(µ�

7KH SXUSRVH RI WKLV F\FOH LV WR SURYLGH D PHDQV WR PHDVXUH WKH
DPRXQW WKDW D SDUW LV RXW RI SDUDOOHO �RU URWDWHG� ZLWK D VHOHFWHG D[LV
WKURXJK WKH XVH RI D WRXFK SUREH� 1RWH WKDW WKH FXUUHQWO\ DFWLYH SODQH
�*��� *��� RU *��� PXVW EH WKH VDPH SODQH LQ ZKLFK SUREH PRWLRQ LV
WR RFFXU LQ DQG PXVW EH DFWLYH EHIRUH WKH SURELQJ F\FOH EORFN LV
H[HFXWHG�

)RUPDW IRU WKH *���� FRGH LV DV IROORZV�

*���� ;BB <BB ,BB -BB 5BB 'BB (BB )BB�

:KHUH � ,V �

; $Q\ YDOLG D[LV QDPH IROORZHG E\ WKH FRRUGLQDWH SRVLWLRQ RI WKH ILUVW PHDVXULQJ
SRLQW RQ WKDW D[LV� 0D\ EH DQ DEVROXWH RU LQFUHPHQWDO� VLJQHG YDOXH� %HLQJ WKH
ILUVW D[LV ZRUG LQ WKH *���� EORFN LQGLFDWHV WKDW WKLV D[LV LV WKH RQH IURP ZKLFK
PHDVXUHPHQWV DUH WR EH WDNHQ� 7KH *���� SURELQJ F\FOH ZLOO GHWHUPLQH KRZ
PXFK WKH SDUW LV RXW RI SDUDOOHO ZLWK WKLV D[LV

< 7KH QDPH RI DQ\ D[LV WKDW LV SHUSHQGLFXODU WR WKH ILUVW D[LV LQ WKH *���� EORFN�
0D\ EH DQ DEVROXWH RU LQFUHPHQWDO� VLJQHG YDOXH� 3DUDOOHOLVP ZLOO EH PHDVXUHG
E\ PRYLQJ WKH SUREH DORQJ WKLV D[LV WR WKH HGJH RI WKH SDUW� 7KH YDOXH HQWHUHG
ZLWK WKLV SDUDPHWHU GHILQHV WKH H[SHFWHG SRVLWLRQ RQ WKLV D[LV ZKHUH WKH SUREH
ZLOO KLW WKH HGJH RI WKH SDUW�

,

�LQWHJUDQG RI
ILUVW D[LV LQ
*���� EORFN�

7KH LQFUHPHQWDO VLJQHG GLVWDQFH EHWZHHQ WKH ILUVW DQG VHFRQG SUREH KLWV� 7KLV
LQFUHPHQWDO GLVWDQFH LV PHDVXUHG DORQJ WKH ILUVW D[LV SURJUDPPHG LQ WKH *����
EORFN� ,Q WKLV PDQXDO , LV WKH LQWHJUDQG ZRUG IRU WKH ; D[LV� 7KH LQWHJUDQG ZRUG
IRU DQ D[LV LV GHWHUPLQHG LQ $03�

-

�LQWHJUDQG RI
VHFRQG D[LV
LQ *����
EORFN�

7KH HVWLPDWHG DPRXQW WKH SDUW LV RXW RI SDUDOOHO� - LV DQ LQFUHPHQWDO� VLJQHG
GLVWDQFH� - LV DGGHG WR WKH FRRUGLQDWH YDOXH HQWHUHG ZLWK WKH VHFRQG D[LV LQ WKH
*���� EORFN IRU WKH VHFRQG SUREH KLW RQO\� 7KH QHW UHVXOW LV WR VKLIW WKH WROHUDQFH
EDQG �SURJUDPPHG ZLWK WKH ' ZRUG� E\ WKH DPRXQW -�

3DUDOOHO 3URELQJ &\FOH
�*�����
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5 7KH LQFUHPHQWDO XQVLJQHG DSSURDFK GLVWDQFH� 7KLV SDUDPHWHU GHWHUPLQHV WKH
GLVWDQFH WKH VHFRQG D[LV LQ WKH *���� EORFN WUDYHOV DW WKH ( IHHGUDWH ZKHQ
SURELQJ WRZDUGV WKH SDUW� $IWHU WKLV GLVWDQFH LV UHDFKHG WKH SUREH VORZV WR WKH )
IHHGUDWH� 7KLV SDUDPHWHU LV RSWLRQDO� ,I QRW HQWHUHG� WKH FRQWURO ZLOO GHIDXOW WR WKH
YDOXH HQWHUHG LQ WKH SURELQJ WDEOH GLVFXVVHG RQ SDJH ��������

' 7KH WROHUDQFH EDQG GLVWDQFH� 7KH YDOXH HQWHUHG IRU ' GHILQHV D EDQG RQ ERWK
VLGHV RI WKH H[SHFWHG HQGSRLQW HQWHUHG ZLWK WKH < SDUDPHWHU� (QWHU D YDOXH IRU
WKLV SDUDPHWHU GHILQLQJ D WROHUDQFH GLVWDQFH RQ HLWKHU VLGH RI WKH H[SHFWHG SUREH
WULJJHULQJ SRLQW �< DERYH�� 7KLV SDUDPHWHU LV RSWLRQDO� EXW PXVW KDYH D SRVLWLYH
YDOXH LI SURJUDPPHG� ,I QRW SURJUDPPHG� WKH FRQWURO ZLOO GHIDXOW WR WKH YDOXH
HQWHUHG LQ WKH SURELQJ F\FOH SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

( 7KH DSSURDFK IHHGUDWH� (QWHU D YDOXH IRU WKLV SDUDPHWHU WKDW GHILQHV WKH IHHGUDWH
XVHG WR UHDFK WKH DSSURDFK GLVWDQFH �5�� 7KLV SDUDPHWHU LV RSWLRQDO� ,I QRW
HQWHUHG� WKH FRQWURO ZLOO GHIDXOW WR WKH YDOXH HQWHUHG LQ WKH SURELQJ F\FOH
SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

) 7KH SUREH IHHGUDWH� (QWHU D YDOXH IRU WKLV SDUDPHWHU WKDW GHILQHV WKH IHHGUDWH DW
ZKLFK WKH SUREH LV WR PRYH DIWHU SDVVLQJ WKH SRLQW GHILQHG E\ WKH 5 SDUDPHWHU�
7KH SUREH FRQWLQXHV RQ DW WKLV IHHGUDWH XQWLO FRQWDFW KDV EHHQ PDGH ZLWK WKH
HGJH RI WKH SDUW RU WKH WROHUDQFH EDQG LV H[FHHGHG� 7KLV SDUDPHWHU LV RSWLRQDO�
,I QRW HQWHUHG� WKH FRQWURO ZLOO GHIDXOW WR WKH YDOXH HQWHUHG LQ WKH SURELQJ F\FOH
SDUDPHWHU WDEOH GLVFXVVHG RQ SDJH �������

)LJXUH ���� 3DUDPHWHUV DQG 0RWLRQ 3DWKV IRU *���� 3URELQJ
&\FOH

�<

; ,

( IHHGUDWH ( IHHGUDWH

( IHHGUDWH
( IHHGUDWH

) IHHGUDWH

) IHHGUDWH

�VW KLW
�QG KLW

:RUN SLHFH RU IL[WXUH

5

'

'

<

�;

3RLQW ZKHUH
*���� EORFN
LV H[HFXWHG

-

'

'

3DUDPHWHUV 5� '� (� DQG ) FDQ EH HQWHUHG LQ � ZD\V�

� 7KH V\VWHP LQVWDOOHU PD\ KDYH HQWHUHG WKHP LQ $03� LQ ZKLFK
FDVH WKH\ ZLOO DOZD\V EH DYDLODEOH DQG QHHG QRW EH SURJUDPPHG
LQ WKH *���� EORFN� 5HIHU WR WKH GRFXPHQWDWLRQ SURYLGHG E\ \RXU
V\VWHP LQVWDOOHU�
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� 7KH\ PD\ EH HQWHUHG RU FKDQJHG WKURXJK WKH SURELQJ SDUDPHWHUV
WDEOH GHVFULEHG RQ SDJH ������� ,I HQWHUHG LQ WKH WDEOH� WKH\ QHHG
QRW EH SURJUDPPHG LQ WKH *���� EORFN� 7KH WDEOH YDOXH ZLOO
VXSHUVHGH DQ\ YDOXHV HQWHUHG LQ $03�

� 7KH\ PD\ EH SURJUDPPHG GLUHFWO\ LQ WKH *���� EORFN� 9DOXHV
HQWHUHG IRU WKHVH SDUDPHWHUV LQ WKH *���� EORFN VXSHUFHGH ERWK
$03 YDOXHV DQG SUREH SDUDPHWHU WDEOH YDOXHV�

7KH FRQWURO H[HFXWHV WKH *���� F\FOH LQ WKLV PDQQHU�

�� :KHQ WKH *���� EORFN LV H[HFXWHG� WKH FRQWURO LQLWLDOO\ PRYHV
RQO\ WKH ILUVW D[LV LQ WKH *���� EORFN WR WKH FRRUGLQDWH SRVLWLRQ
HQWHUHG ZLWK LW� 7KH DSSURDFK IHHGUDWH �(� LV XVHG IRU WKLV PRYH�

�� 7KH VHFRQG D[LV LQ WKH *���� EORFN LV WKHQ PRYHG WR WKH
FRRUGLQDWH GHILQHG E\ WKH DSSURDFK GLVWDQFH SDUDPHWHU� 5� $JDLQ�
WKH DSSURDFK IHHGUDWH �(� LV XVHG�

�� 7KH IHHGUDWH LV WKHQ UHGXFHG WR WKH SUREH IHHGUDWH �)�� 7KH
VHFRQG D[LV FRQWLQXHV WR PRYH LQWR WKH WROHUDQFH EDQG �'� XQWLO
WKH SUREH WULJJHUV� VLJQDOLQJ WKDW FRQWDFW KDV EHHQ PDGH� ,I WKH
SUREH WULJJHUV EHIRUH UHDFKLQJ WKH QHJDWLYH WROHUDQFH EDQG �'� RU
GRHV QRW WULJJHU DIWHU SDVVLQJ WKURXJK WKH SRVLWLYH WROHUDQFH EDQG
�'�� D 352%( (5525 ZLOO RFFXU� 7KLV HUURU DSSHDUV RQ WKH
VFUHHQ DV D ZDUQLQJ EXW GRHV QRW SODFH WKH FRQWURO LQ (�6WRS�
,QVWHDG WKH *���� EORFN LV DERUWHG� DQG SURJUDP H[HFXWLRQ
SURFHHGV WR WKH QH[W EORFN�

�� ,I WKH SUREH WULJJHUV ZLWKLQ WKH WROHUDQFH EDQG� WKH SRVLWLRQ LV
UHFRUGHG� 7KH D[LV WKHQ UHYHUVHV GLUHFWLRQ DQG UHWUDFWV WKH
GLVWDQFH WUDYHOHG LQ VWHSV � DQG � DERYH DW WKH DSSURDFK IHHGUDWH
�(��

�� 7KH ILUVW D[LV LQ WKH *���� EORFN PRYHV WKH LQFUHPHQWDO GLVWDQFH
HQWHUHG ZLWK WKH , SDUDPHWHU� 7KH DSSURDFK IHHGUDWH �(� LV XVHG
IRU WKLV PRYH�

�� 6WHSV �� �� DQG � DERYH DUH UHSHDWHG� 1RWH WKDW LI WKH - SDUDPHWHU
LV SURJUDPPHG� WKH YDOXH RI - LV DGGHG WR WKH < SDUDPHWHU IRU WKH
VHFRQG SUREH KLW� 7KLV ZLOO VKLIW WKH ORFDWLRQ RI WKH WROHUDQFH
EDQG SURJUDPPHG ZLWK WKH '��ZRUG�

$W WKLV SRLQW� WKH FRQWURO FDOFXODWHV WKH DPRXQW WKDW WKH ZRUNSLHFH RU
IL[WXUH LV RXW RI SDUDOOHO �ZLWK WKH ILUVW D[LV LQ WKH *���� EORFN� XVLQJ
WKH WZR UHFRUGHG SRVLWLRQV� 1RWH WKDW WKH SUREH WLS UDGLXV LV QRW D
IDFWRU LQ *���� SDUDOOHO SURELQJ�

���% DQG ���� VKRZ WKH YDOXHV JHQHUDWHG E\ WKLV F\FOH DQG VWRUHG E\
WKH FRQWURO DV SDUDPDFUR V\VWHP SDUDPHWHUV� 7KHVH YDOXHV PD\ EH
YLHZHG XVLQJ WKH SDUDPDFUR WDEOHV DV GLVFXVVHG LQ FKDSWHU ���
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7DEOH ���% 3DUDPDFUR 6\VWHP 3DUDPHWHUV IRU *���� 3DUDOOHO
3URELQJ�

6\VWHP 3DUDPHWHU 9DOXH WKLV SDUDPHWHU KROGV

����� *���� UXQ PHDVXUHPHQW �DOZD\V HTXDO WR ,�

����� *���� ULVH PHDVXUHPHQW

)LJXUH ���� *���� 3DUDOOHO 3URELQJ &\FOH 3DUDPDFUR
3DUDPHWHU 9DOXHV

�VW KLW
�QG KLW

:RUN SLHFH RU IL[WXUH

������ 5XQ GLVWDQFH�

������ 5LVH 'LVWDQFH�

8VH WKLV IHDWXUH WR DFFHVV WKH 3UREH 3DUDPHWHUV WDEOH DQG DOWHU SUREH
SDUDPHWHUV DIIHFWLQJ WKH RSHUDWLRQ RI WKH *��� *��� DQG *�� FRGHV �
)RU GHWDLOV RQ WKH SDUDPHWHUV DYDLODEOH KHUH� UHIHU WR WKH DSSURSULDWH
VHFWLRQ RI WKLV FKDSWHU�

$FFHVV WR WKLV WDEOH PD\ EH UHVWULFWHG� 5HIHU WR FKDSWHU � UHJDUGLQJ
DFFHVV FRQWURO�

7KH SDUDPHWHUV DYDLODEOH IRU PRGLILFDWLRQ WKURXJK WKLV WDEOH PD\
KDYH DOUHDG\ EHHQ GHILQHG LQ $03� 5HIHU WR WKH GRFXPHQWDWLRQ
SURYLGHG E\ \RXU V\VWHP LQVWDOOHU�

9DOXHV HQWHUHG KHUH ZLOO VXSHUVHGH WKH FRUUHVSRQGLQJ $03 YDOXH�
7KH\ ZLOO UHPDLQ DFWLYH HYHQ LI WKH FRQWURO LV SRZHUHG GRZQ�

7R GLVSOD\ RU DOWHU WKH YDOXHV LQ WKH SURELQJ SDUDPHWHUV WDEOH IROORZ
WKH VWHSV EHORZ�

�� 3UHVV WKH ^6<67(0 683257` VRIWNH\�

�VRIWNH\ OHYHO ��

3URELQJ 3DUDPHWHUV 7DEOH



������6NLS DQG *DXJH 3URELQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�� 3UHVV WKH ^352*5$0 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH ^352%( 3$5$0` VRIWNH\ WR GLVSOD\ WKH SURELQJ F\FOH
SDUDPHWHU WDEOH�

�VRIWNH\ OHYHO ��

)LJXUH ���� 3URELQJ 3DUDPHWHUV 6FUHHQ

�� 8VH WKH XS� RU GRZQ FXUVRU NH\V WR PRYH WKH EORFN FXUVRU WR WKH
SURELQJ SDUDPHWHU WR EH FKDQJHG� 7KH VHOHFWHG SDUDPHWHU ZLOO EH
VKRZQ LQ UHYHUVH YLGHR�

�� <RX FDQ FKDQJH SDUDPHWHU YDOXHV WZR ZD\V�

� 3UHVV WKH ^5(3/&( 9$/8(` VRIWNH\ WKHQ W\SH LQ D QHZ YDOXH
IRU WKH VHOHFWHG SDUDPHWHU E\ XVLQJ WKH NH\V RQ WKH RSHUDWRU
SDQHO� :KHQ \RX SUHVV WKH >(17(5@ NH\� WKH YDOXH W\SHG LQ
ZLOO UHSODFH WKH ROG YDOXH IRU WKDW SDUDPHWHU�

� 3UHVV WKH ^$'' 72 9$/8(` VRIWNH\ WKHQ W\SH LQ D YDOXH WR DGG
WR WKH ROG YDOXH IRU WKH VHOHFWHG SDUDPHWHU E\ XVLQJ WKH NH\V
RQ WKH RSHUDWRU SDQHO� :KHQ \RX SUHVV WKH >(17(5@ NH\� WKH
YDOXH W\SHG LQ ZLOO EH DGGHG WR WKH ROG YDOXH IRU WKDW
SDUDPHWHU�



������ 6NLS DQG *DXJH 3URELQJ &\FOHV

3XEOLFDWLRQ ��������� �� $SULO ����

�VRIWNH\ OHYHO ��

�� ([LW WKH SURELQJ SDUDPHWHUV VFUHHQ LQ RQH RI WZR ZD\V�

,I \RX ZDQW WR� 3UHVV WKLV VRIWNH\�

VDYH \RXU FKDQJHV DQG H[LW ^83'$7( 	 (;,7`

ORVH \RXU FKDQJHV DQG H[LW ^48,7`

(1' 2) &+$37(5



&KDSWHU ��

3XEOLFDWLRQ ��������� �� $SULO ����

3DUDPDFURV

7KH 3DUDPDFUR¹ IHDWXUH LV VLPLODU WR D VXESURJUDP ZLWK PDQ\
DGGHG IHDWXUHV� 6SHFLDO IHDWXUHV DYDLODEOH ZLWK D SDUDPDFUR LQFOXGH�

� FRPSXWDEOH YDULDEOHV
� FRPSXWDEOH ZRUG DGGUHVV ILHOGV LQ DQ\ EORFN W\SH

� YDULDEOH WR DQG IURP ORJLF
� DFFHVV WR FHUWDLQ PRGDO V\VWHP SDUDPHWHUV IRU FRPSXWDWLRQV
� DULWKPHWLF RSHUDWRUV DQG H[SUHVVLRQV IRU FRPSXWDWLRQV
� FRQGLWLRQDO EUDQFKLQJ� VXEURXWLQHV� DQG VXESURJUDP FDOOV EDVHG

XSRQ ORJLFDO IXQFWLRQ UHVXOWV
� SDUDPHWHU SURJUDPV� VXEURXWLQHV� DQG VXESURJUDPV
� SDUDPHWHU DXWRF\FOHV
� XVHU�GHILQDEOH SURPSWV WR DLG LQ SURJUDP JHQHUDWLRQ DQG

H[HFXWLRQ
� SURPSWLQJ RI SDUDPHWHUV IRU PDLQ SURJUDP H[HFXWLRQ
� FDOFXODWRU IXQFWLRQ XQGHU SURPSW HGLW
$OO RI WKHVH IHDWXUHV DUH YDOLG LQ DQ\ EORFN ZLWKLQ D PDLQ SURJUDP�
VXESURJUDP� RU SDUDPDFUR SURJUDP� 0RVW DUH SHUPLWWHG LQ DQ 0',
SURJUDP XQOHVV RWKHUZLVH VWDWHG� WKH RQO\ UHVWULFWLRQ EHLQJ WKDW QR
RWKHU SURJUDP FRPPDQGV� H[FHSW RWKHU SDUDPDFUR FRPPDQGV� PD\
H[LVW LQ D EORFN WKDW FRQWDLQV SDUDPDFUR FRPPDQGV� 0DFUR DQG
QRQPDFUR FRPPDQGV PD\ QRW H[LVW LQ WKH VDPH SURJUDP EORFN�

7KLV FKDSWHU LQFOXGHV WKHVH PDMRU WRSLFV�

7RSLF 2Q SDJH�

7UDQVIHU RI FRQWURO FRPPDQGV �����

3DUDPHWHU DVVLJQPHQWV ������

$VVLJQLQJ SDUDPHWHU YDOXHV ������

0DFUR FDOO FRPPDQGV ������

&KDSWHU 2YHUYLHZ
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3XEOLFDWLRQ ��������� �� $SULO ����

,W PD\ EH QHFHVVDU\ IRU PDWKHPDWLFDO H[SUHVVLRQV WR EH HYDOXDWHG LQ
D FRPSOH[ SDUDPDFUR� 7KLV UHTXLUHV WKDW VRPH IRUP RI PDWKHPDWLFDO
HTXDWLRQ EH ZULWWHQ LQ D SDUDPDFUR EORFN� 7KLV VHFWLRQ GHVFULEHV WKH
RSHUDWRUV DQG IXQFWLRQ FRPPDQGV DYDLODEOH IRU XVH RQ WKH ��3&
FRQWURO� 7KHVH RSHUDWRUV DQG IXQFWLRQ FRPPDQGV DUH YDOLG LQ DQ\
EORFN ZLWKLQ D SURJUDP� VXESURJUDP� SDUDPDFUR� RU 0', SURJUDP�

%DVLF 0DWKHPDWLFDO 2SHUDWRUV

7KLV VXEVHFWLRQ OLVWV WKH EDVLF PDWKHPDWLFDO RSHUDWRUV WKDW DUH
DYDLODEOH RQ WKH ��3& FRQWUROOHU� 8VH WKHVH RSHUDWRUV WR DFFRPSOLVK
PDWKHPDWLFDO RSHUDWLRQV WKDW DUH QHFHVVDU\ WR HYDOXDWH WKH EDVLF
PDWKHPDWLFDO HTXDWLRQ VXFK DV DGGLWLRQ� PXOWLSOLFDWLRQ� HWF�
7DEOH ���$ OLVWV WKH EDVLF RSHUDWRUV DQG WKHLU PHDQLQJV�

7DEOH ���$
0DWKHPDWLFDO 2SHUDWRUV

2SHUDWRU 0HDQLQJ

� $GGLWLRQ

� 6XEWUDFWLRQ

 0XOWLSOLFDWLRQ

� 'LYLVLRQ

> @ %UDFNHWV

25 /RJLFDO 25

;25 /RJLFDO ([FOXVLYH 25

$1' /RJLFDO $1'

02' 0RGXOXV

7KH FRQWURO H[HFXWHV D PDWKHPDWLFDO RSHUDWLRQ LQ WKLV RUGHU�

�� $Q\ SDUW RI WKH H[SUHVVLRQ WKDW LV EHWZHHQ WKH EUDFNHWV >@ LV
HYDOXDWHG ILUVW�

�� 0XOWLSOLFDWLRQ� GLYLVLRQ� DQG 02' DUH HYDOXDWHG VHFRQG�

�� $OO RWKHU RSHUDWLRQV DUH HYDOXDWHG WKLUG�

,I WKH VDPH OHYHO RI HYDOXDWLRQ LV SHUIRUPHG� WKH OHIW�PRVW RSHUDWLRQ
WDNHV SULRULW\�

3DUDPHWULF ([SUHVVLRQV
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3XEOLFDWLRQ ��������� �� $SULO ����

([DPSOH ����
0DWKHPDWLFDO 2SHUDWLRQV

([SUHVVLRQ HQWHUHG 5HVXOW

����� �

���>��@ �

������ ��

>����@�� �

������ ��

���>���@ �

$OO ORJLFDO RSHUDWRUV KDYH WKH IRUPDW RI�

$ ORJLFDO RSHUDWRU %

ZKHUH $ DQG % DUH QXPHULFDO GDWD RU D SDUDPHWHU ZLWK D YDOXH
DVVLJQHG WR LW�

,I % LV QHJDWLYH LQ WKH DERYH IRUPDW� DQ HUURU RFFXUV�

,I $ LV QHJDWLYH� WKH DEVROXWH YDOXH RI $ LV XVHG LQ WKH RSHUDWLRQ DQG
WKH VLJQ LV DWWDFKHG WR WKH ILQDO UHVXOW�

%HIRUH HYDOXDWLRQ� $ DQG % DUH PDGH LQWHJHUV E\ URXQGLQJ DQG
WUXQFDWLQJ�

([DPSOH ����
/RJLFDO 2SHUDWLRQ ([DPSOHV

([SUHVVLRQ (QWHUHG 5HVXOW

>����02'�@ ���

>�����02'�@ ����

>�����02'�@ ���

>����02'�@ ���

>��$1'�@ ����

>���$1'���@ ���

>�$1'��@ (5525

>��������$1'��������@ ��������

0DWKHPDWLFDO )XQFWLRQ &RPPDQGV

7KLV VXEVHFWLRQ OLVWV WKH EDVLF PDWKHPDWLFDO IXQFWLRQV WKDW DUH
DYDLODEOH RQ WKH ��3& FRQWUROOHU DQG WKHLU XVH� 8VH WKHVH IXQFWLRQV WR
DFFRPSOLVK PDWKHPDWLFDO RSHUDWLRQV WKDW DUH QHFHVVDU\ WR HYDOXDWH
WKH WULJRQRPHWULF DQG RWKHU FRPSOH[ PDWKHPDWLFDO HTXDWLRQ VXFK DV
URXQGLQJ RII� VTXDUH URRWV� ORJDULWKPV� H[SRQHQW� HWF� 7DEOH ���%
OLVWV WKH EDVLF IXQFWLRQV WKDW DUH DYDLODEOH DQG WKHLU PHDQLQJV�
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7DEOH ���%
0DWKHPDWLFDO )XQFWLRQV

)XQFWLRQ 0HDQLQJ

6,1 6LQH �GHJUHHV�

&26 &RVLQH �GHJUHHV�

7$1 7DQJHQW �GHJUHHV�

$7$1 $UF 7DQJHQW �GHJUHHV�

$6,1 $UF 6LQH �GHJUHHV�

$&26 $UF &RVLQH �GHJUHHV�

6457 6TXDUH 5RRW

$%6 $EVROXWH 9DOXH

%,1 &RQYHUVLRQ IURP %&' WR 'HFLPDO

%&' &RQYHUVLRQ IURP 'HFLPDO WR %&'

5281' 5RXQGLQJ 2II �QHDUHVW ZKROH QXPEHU�

),; 7UXQFDWLRQ 'RZQ

)83 7UXQFDWLRQ 8S

/1 /RJDULWKPV �EDVH H�

(;3 ([SRQHQW

:KHQ SURJUDPPLQJ WKHVH IXQFWLRQV� WKH YDOXH RQ ZKLFK WKDW IXQFWLRQ
LV WR EH SHUIRUPHG PXVW EH LQFOXGHG LQ EUDFNHWV� IRU H[DPSOH� 6,1
>��@� 7KH H[FHSWLRQ WR WKLV LV WKH DUF WDQJHQW IXQFWLRQ� 7KH IRUPDW WR
$7$1 UHTXLUHV WKH GLYLVLRQ RI WZR YDOXHV� )RU H[DPSOH� $7$1
>��@�>�@ LV XVHG WR FDOFXODWH WKH DUF WDQJHQW RI ��

7KH IXQFWLRQV LQ 7DEOH ���% DUH H[HFXWHG IURP OHIW WR ULJKW LQ D
SURJUDP EORFN� 7KHVH IXQFWLRQV DUH H[HFXWHG EHIRUH WKH FRQWURO
H[HFXWHV DQ\ PDWKHPDWLFDO RSHUDWRUV VXFK DV DGGLWLRQ RU VXEWUDFWLRQ�
7KLV RUGHU RI H[HFXWLRQ FDQ EH FKDQJHG RQO\ E\ HQFORVLQJ RSHUDWLRQV
LQ EUDFNHWV >@� 2SHUDWLRQV HQFORVHG LQ EUDFNHWV DUH H[HFXWHG ILUVW�

([DPSOH ����
)RUPDW IRU )XQFWLRQV

6,1>�@ 7KLV HYDOXDWHV WKH VLQH RI � GHJUHHV�

6457>����@ 7KLV HYDOXDWHV WKH VTXDUH URRW RI ���

6,1>6457>����@@ 7KLV HYDOXDWHV WKH VLQH RI WKH VTXDUH URRW RI ���

/1>����@ 7KLV HYDOXDWHV WKH ORJDULWKP RI WKH YDOXH RI SDUDPHWHU �� SOXV ��
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([DPSOH ����
0DWKHPDWLFDO )XQFWLRQ ([DPSOHV

([SUHVVLRQ (QWHUHG 5HVXOW

6,1>��@ ���

6457>��@ ���

$%6>��@ ���

%,1>���@ ���

%&'>���@ ���

5281'>����@ ����

5281'>����@ ����

),;>����@ ����

)83>����@ ����

)83>����@ ����

/1>�@ ��������

(;3>�@ ��������

,PSRUWDQW� 3UHFDXWLRQ PXVW EH WDNHQ ZKHQ SHUIRUPLQJ FDOFXODWLRQV
ZLWKLQ WKH EUDFNHWV >@ IROORZLQJ D PDWKHPDWLFDO
IXQFWLRQ� 7KH RSHUDWLRQV ZLWKLQ WKH EUDFNHW DUH
SHUIRUPHG ILUVW� DQG WKHQ WKH IXQFWLRQ LV SHUIRUPHG RQ
WKLV UHVXOWDQW�

([DPSOH ����
3UHFDXWLRQ IRU 2UGHU RI 2SHUDWLRQ

1��� ���� 3DUDPHWHU �� LV VHW DW ���

1��� ���� 3DUDPHWHU �� LV VHW DW ���

1��� 5281'>�����@� 3DUDPHWHU �� LV VHW DW ���

7KH YDOXHV FRPSRVLQJ SDUDPHWHU �� DUH DGGHG WRJHWKHU ILUVW DQG WKHQ
URXQGHG� QRW URXQGHG DQG WKHQ DGGHG WRJHWKHU�

3DUDPHWULF ([SUHVVLRQV DV *�� RU 0��FRGHV

<RX FDQ XVH SDUDPHWULF H[SUHVVLRQV WR VSHFLI\ *�FRGHV RU 0�FRGHV
LQ D SURJUDP EORFN�

)RU H[DPSOH�

*�� *���� *���� 0�� 0���� 0�����

*���� *>������@ *>�������@ 0���� 0>������@ 0>�������@�
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:KHQ XVLQJ D SDUDPHWULF H[SUHVVLRQ WR VSHFLI\ D *�� RU 0�FRGH�
UHPHPEHU�

� :KHQ VSHFLI\LQJ PRUH WKDQ RQH *�� RU 0�FRGH LQ D EORFN IURP
WKH VDPH PRGDO JURXS� WKH *�� RU 0�FRGH FORVHVW WR WKH
(QG�RI�%ORFN RI WKDW EORFN LV WKH RQH DFWLYDWHG� $OO RWKHUV LQ
WKDW PRGDO JURXS DUH LJQRUHG�

� 3DUDPHWULF H[SUHVVLRQV WKDW JHQHUDWH *�� RU 0�FRGHV XVHG WR
FDOO D SDUDPDFUR DUH LQYDOLG� ,I WKH UHVXOW RI WKH SDUDPDFUR
H[SUHVVLRQ IRU D *�FRGH LV ��� ��� ����� RU DQ\ $03�GHILQHG
*�FRGH� WKH HUURU ´,//(*$/ *�&2'(µ DSSHDUV� ,I WKH UHVXOW
RI WKH SDUDPDFUR H[SUHVVLRQ IRU DQ 0�FRGH LV DQ\
$03�GHILQHG 0�FRGH� WKH FRQWURO ZLOO QRW H[HFXWH WKH PDFUR
EXW LQWHUSUHW WKH 0��FRGH DV HLWKHU D V\VWHP GHILQHG 0��FRGH RU
D XVHU GHILQHG 0��FRGH� 1R HUURU LV JHQHUDWHG�

� 7R JHW WKH *�� RU 0�FRGH YDOXH� WKH V\VWHP ZLOO WUXQFDWH� DIWHU
WKH WHQWKV SRVLWLRQ� WKH UHVXOW RI WKH PDWKHPDWLFDO H[SUHVVLRQ�
7KH IROORZLQJ H[DPSOH DVVXPHV �� �����

7KLV %ORFN *HQHUDWHV 7KLV *�&RGH

*�� *����

*>�������@ *����

*>�������@ *����

8VH WUDQVIHU RI FRQWURO FRPPDQGV WR DOWHU WKH QRUPDO IORZ RI
SURJUDP H[HFXWLRQ� 1RUPDOO\ WKH ��3& FRQWURO H[HFXWHV SURJUDP
EORFNV VHTXHQWLDOO\� %\ XVLQJ FRQWURO FRPPDQGV� WKH SURJUDPPHU
FDQ DOWHU WKLV QRUPDO IORZ RI H[HFXWLRQ DQG WUDQVIHU H[HFXWLRQ WR D
VSHFLILF EORFN RU EHJLQ ORRSLQJ �H[HFXWLQJ WKH VDPH VHW RI EORFNV
UHSHWLWLYHO\��

,PSRUWDQW� 7UDQVIHU RI FRQWURO FRPPDQGV FDOO D EORFN E\ LWV 1
QXPEHU� ,I PRUH WKDQ RQH 1 QXPEHU H[LVWV LQ D EORFN�
WKH FRQWURO XVHV RQO\ WKH OHIW�PRVW 1 QXPEHU LQ WKDW
EORFN� ,I WKH VDPH 1 QXPEHU LV XVHG IRU PRUH WKDQ RQH
EORFN� WKH FRQWURO XVHV WKH ILUVW EORFN LW HQFRXQWHUV ZLWK
WKH FRUUHFW 1 QXPEHU �WKH FRQWURO VHDUFKHV LQ WKH
IRUZDUG GLUHFWLRQ ILUVW� WKHQ VWDUWV DW WKH WRS RI WKH
SURJUDP��

7ZR W\SHV RI WUDQVIHU RI FRQWURO FRPPDQGV DUH DYDLODEOH�

� &RQGLWLRQDO ���� 7KH H[HFXWLRQ RI D MXPS RU ORRS LV GHSHQGDQW
RQ ZKHWKHU D PDWKHPDWLFDO FRQGLWLRQ LV WUXH�

� 1RQFRQGLWLRQDO ���� 7KH H[HFXWLRQ RI D MXPS RU ORRS LV DOZD\V
SHUIRUPHG ZKHQ WKDW EORFN LV H[HFXWHG�

7UDQVIHU RI &RQWURO
&RPPDQGV
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7KLV VHFWLRQ GHVFULEHV FRQGLWLRQDO RSHUDWRUV WKDW DUH DYDLODEOH IRU
SDUDPDFUR SURJUDPPLQJ� $ FRQGLWLRQDO RSHUDWRU FDXVHV D
FRPSDULVRQ EHWZHHQ WZR YDOXHV DQG \LHOGV D UHVXOW RI WUXH RU IDOVH�
8VH FRQGLWLRQDO RSHUDWRUV LQ ´,)µ RU ´:+,/(µ FRPPDQGV DV
GHVFULEHG RQ SDJHV ����� DQG ������

8VH WKH WUXH RU IDOVH FRQGLWLRQ WR GHWHUPLQH ZKHWKHU WKH ´,)µ RU
´:+,/(µ EORFNV DUH H[HFXWHG� 7DEOH ���& OLVWV WKH FRQGLWLRQDO
RSHUDWRUV DYDLODEOH IRU SDUDPDFUR SURJUDPPLQJ�

7DEOH ���&
&RQGLWLRQDO 2SHUDWRUV

2SHUDWRU &RQGLWLRQ 7HVWHG

(4 (TXDO

1( 1RW (TXDO

*7 *UHDWHU 7KDQ

/7 /HVV 7KDQ

*( *UHDWHU 7KDQ RU (TXDO

/( /HVV 7KDQ RU (TXDO

3URJUDP D FRQGLWLRQ EHWZHHQ WKH > DQG @ EUDFNHWV LQ WKLV IRUPDW�

>$ (4 %@

ZKHUH $ DQG % UHSUHVHQW VRPH QXPHULFDO YDOXH� 7KH YDOXHV IRU $
DQG % FDQ EH LQ WKH IRUP RI VRPH PDWKHPDWLFDO HTXDWLRQ RU LQ WKH
IRUP RI D SDUDPDFUR SDUDPHWHU�

([DPSOH ����
(YDOXDWLRQ RI &RQGLWLRQDO ([SUHVVLRQV

([SUHVVLRQ (YDOXDWLRQ

>���� (4 ������@ )$/6(

>���� 1( ������@ 758(

>��� *7 ���@ )$/6(

>��� /7 ����@ 758(

>���� *( ���@ 758(

>��� /( ���@ 758(

>>�����@ /( �@ 758(

>�� *7 ��@ 7KLV GHSHQGV RQ WKH YDOXH RI WKH SDUDPHWHUV �� DQG ��

)RU GHWDLOV RQ WKH XVH RI FRQGLWLRQDO H[SUHVVLRQV� VHH SDJH ����� RQ
´,)µ VWDWHPHQWV DQG ����� RQ ´:+,/(µ VWDWHPHQWV� )RU GHWDLOV RQ
WKH XVH RI SDUDPDFUR SDUDPHWHUV� VHH SDJH �������

&RQGLWLRQDO 2SHUDWRUV
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*272 DQG ,)��*272 &RPPDQGV

8QFRQGLWLRQDO *272

$Q\ WLPH WKH FRQWURO H[HFXWHV D *272 EORFN� WKH XQFRQGLWLRQDO
*272 FRPPDQG DXWRPDWLFDOO\ WUDQVIHUV FRQWURO�

8VH WKLV IRUPDW IRU WKH *272 FRPPDQG�

*272 Q�

:KHUH� ,V�

Q ([HFXWLRQ LV WUDQVIHUUHG WR WKH EORFN ZLWK WKH VHTXHQFH QXPEHU VSHFLILHG DV Q
DQ\ WLPH WKDW WKH *272 EORFN LV H[HFXWHG�

([DPSOH ����
8QFRQGLWLRQDO *272

1�����

1�����

1�*272��

1�����

1�����

1�����

�1�*272��

,Q ([DPSOH ����� H[HFXWLRQ FRQWLQXHV VHTXHQWLDOO\ XQWLO EORFN 1� LV
UHDG� WKHQ H[HFXWLRQ WUDQVIHUV WR EORFN 1� DQG DJDLQ UHVXPHV
VHTXHQWLDO H[HFXWLRQ WR EORFN 1�� ,I RSWLRQDO EORFN VNLS � LV RII�
EORFN 1� WUDQVIHUV H[HFXWLRQ EDFN WR EORFN 1��

&RQGLWLRQDO ,)�*272

7KH FRQGLWLRQDO ,)�*272 FRPPDQG LV GHSHQGDQW RQ ZKHWKHU D
PDWKHPDWLFDO FRQGLWLRQ LV WUXH� ,I WKLV FRQGLWLRQ LV WUXH� H[HFXWLRQ
WUDQVIHUV WR WKH EORFN VSHFLILHG�

8VH WKLV IRUPDW IRU WKH ,)�*272 FRPPDQG�

,) >�FRQGLWLRQ�@ *272 Q�

:KHUH� ,V�

�FRQGLWLRQ� VRPH PDWKHPDWLFDO FRQGLWLRQ �UHIHU WR SDJH ������� 7KLV FRQGLWLRQ LV WHVWHG E\
WKH FRQWURO WR GHWHUPLQH LI LW LV WUXH RU IDOVH�

Q LI WKH FRQGLWLRQ LV WHVWHG DV WUXH� H[HFXWLRQ LV WUDQVIHUUHG WR WKH EORFN VSHFLILHG DV
Q

,I WKH FRQGLWLRQ LV WHVWHG DV IDOVH� H[HFXWLRQ IDOOV WKURXJK WKH EORFN
DQG WKH *272 LV QRW H[HFXWHG� 3URJUDP H[HFXWLRQ FRQWLQXHV LQ D
QRUPDO IDVKLRQ�
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([DPSOH ����
&RQGLWLRQDO ,)

1�����

1�,)>��(4����@*272��

1�����

1�����

1�����

1�,)>��/7�@*272��

1�����

:KHQ EORFN 1� LV UHDG� SDUDPHWHU �� LV FRPSDUHG WR WKH YDOXH �����
,I WKH FRPSDULVRQ LV WUXH� WKHQ EORFNV 1� DQG 1� DUH VNLSSHG� DQG
H[HFXWLRQ FRQWLQXHV RQ IURP EORFN 1�� ,I WKH FRPSDULVRQ LV IDOVH�
WKHQ H[HFXWLRQ FRQWLQXHV WR EORFN 1�� :KHQ EORFN 1� LV UHDG�
SDUDPHWHU �� LV FRPSDUHG WR WKH YDOXH �� ,I WKH FRPSDULVRQ LV WUXH�
WKHQ H[HFXWLRQ LV WUDQVIHUUHG WR EORFN 1�� LI LW LV IDOVH� H[HFXWLRQ
FRQWLQXHV WR EORFN 1��

'2�(1' DQG :+,/(�'2�(1' &RPPDQGV

8QFRQGLWLRQDO '2�(1'

7KH XQFRQGLWLRQDO '2�(1' FRPPDQG LV UDUHO\ XVHG� 7KH ODFN RI D
FRQGLWLRQ KHUH FDXVHV WKH FRQWURO WR ORRS LQGHILQLWHO\ XQWLO UHVHW RU
�&<&/( 6723! LV SUHVVHG� RU XQWLO VRPH RWKHU WUDQVIHU RI FRQWURO
FRPPDQG IRUFHV H[HFXWLRQ RXW RI WKH ORRS�

7KH IRUPDW IRU WKH XQFRQGLWLRQDO '2�(1' FRPPDQG LV DV IROORZV�

'2 P�
�
�
�
(1' P�

:KHUH� ,V�

P D ORRS LGHQWLILHU XVHG WR UHODWH D '2 EORFN ZLWK DQ (1' EORFN� 7KH YDOXH RI P
PXVW EH WKH VDPH IRU WKH '2 DV LW LV IRU WKH FRUUHVSRQGLQJ (1'� 7KLV YDOXH FDQ
EH HLWKHU �� �� RU ��

$OO EORFNV EHWZHHQ WKH '2 DQG WKH (1' FRPPDQG DUH H[HFXWHG
LQGHILQLWHO\ RU XQWLO H[HFXWLRQ LV VWRSSHG E\ VRPH H[WHUQDO RSHUDWLRQ
VXFK DV E\ SUHVVLQJ �(�6723! RU �&<&/( 6723!� RU ZKHQ D EORFN
GHOHWH LV SHUIRUPHG LI SURJUDPPHG�
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&RQGLWLRQDO :+,/(�'2�(1'

7KH FRQGLWLRQDO :+,/(�'2�(1' FRPPDQG LV GHSHQGDQW RQ
ZKHWKHU D PDWKHPDWLFDO FRQGLWLRQ LV WUXH� ,I WKLV FRQGLWLRQ LV IDOVH�
H[HFXWLRQ WUDQVIHUV WR WKH EORFN LPPHGLDWHO\ IROORZLQJ WKH (1'
VWDWHPHQW EORFN�

7KH IROORZLQJ RSWLRQV DUH QRW DYDLODEOH ZLWK 2&,�

� VRIWZDUH IURQW SDQHO
� VWDQGDUG ��3& HGLWRU
� RQOLQH VHDUFK PRQLWRU XWLOLW\
� WRRO SDWK JUDSKLFV
� HQFU\SWLRQ PRGH
� HQFU\SWLRQ VHWXS

8VH WKLV IRUPDW IRU WKH :+,/(�'2�(1' FRPPDQG�

:+,/( > �FRQGLWLRQ� @ '2 P�
�
�
�
(1' P�

:KHUH� ,V�

�FRQGLWLRQ� VRPH PDWKHPDWLFDO FRQGLWLRQ �UHIHU WR SDJH ������� 7KLV FRQGLWLRQ LV WHVWHG E\
WKH FRQWURO WR GHWHUPLQH LI LW LV WUXH RU IDOVH�

P DQ LGHQWLILHU XVHG E\ WKH FRQWURO WR UHODWH D '2 EORFN ZLWK DQ (1' EORFN� 7KH
YDOXH RI P PXVW EH WKH VDPH IRU WKH '2 DV LW LV IRU WKH FRUUHVSRQGLQJ (1'� 7KLV
YDOXH FDQ EH HLWKHU �� �� RU ��

$OO EORFNV EHWZHHQ WKH '2 DQG WKH (1' FRPPDQG DUH H[HFXWHG
XQWLO WKH FRQGLWLRQ LV WHVWHG DV IDOVH� 7KLV VHW RI EORFNV LV UHIHUUHG WR
DV D :+,/(�'2�(1' SURJUDP VHJPHQW�

:KHQ WKH FRQGLWLRQ IRU WKH :+,/(�'2 EORFN LV WHVWHG DV IDOVH�
H[HFXWLRQ LV WKHQ WUDQVIHUUHG WR WKH EORFN LPPHGLDWHO\ IROORZLQJ WKH
(1' VWDWHPHQW EORFN�

([DPSOH ����
:+,/(�'2�(1' 3URJUDP 6HJPHQW

1� �� ��

1�:+,/(>��/7��@'2�

1��� >����@�

1�����

1�����

1�(1'��

1�����

,Q ([DPSOH ����� EORFNV 1� WKURXJK 1� DUH H[HFXWHG QLQH WLPHV� $W
WKDW WLPH� WKH FRQGLWLRQ LQ EORFN 1� EHFRPHV IDOVH� DQG SURJUDP
H[HFXWLRQ LV WUDQVIHUUHG WR EORFN 1��
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1HVWLQJ LV SRVVLEOH ZLWK D :+,/(�'2�(1' FRPPDQG� 1HVWLQJ LV
GHILQHG KHUH DV RQH :+,/(�'2�(1' SURJUDP VHJPHQW H[HFXWLQJ
ZLWKLQ DQRWKHU :+,/(�'2�(1' SURJUDP VHJPHQW�
:+,/(�'2�(1' QHVWLQJ LV OLPLWHG WR WKUHH LQGHSHQGHQW VHJPHQWV
DW RQH WLPH�

([DPSOH �����
1HVWHG :+,/( '2 &RPPDQGV

1��� ��

1�:+,/(>��/7��@'2��

1��� >����@�

1�:+,/(>��(4�@'2��

1�����

1�(1'��

1�(1'��

1�����

,Q ([DPSOH ������ EORFNV 1� WKURXJK 1� DUH UHSHDWHG XQWLO WKH
FRQGLWLRQ LQ EORFN 1� EHFRPHV IDOVH� :LWKLQ '2 ORRS �� '2 ORRS �
UHSHDWV XQWLO WKH FRQGLWLRQ LQ EORFN 1� EHFRPHV IDOVH�

7KHVH VXEVHFWLRQV GHVFULEH DVVLJQLQJ SDUDPDFUR SDUDPHWHU YDOXHV
DQG KRZ WKHVH SDUDPHWHUV DUH XVHG LQ D SDUDPDFUR� 8VH SDUDPHWHUV
IRU SDUDPDFURV WR UHSODFH D QXPHULF YDOXH� 7KH\ DUH XVHG DV D
YDULDEOH�

)LYH W\SHV RI SDUDPHWHUV FDQ EH FDOOHG IRU XVH LQ D SDUDPDFUR�

� ORFDO � LQGHSHQGHQW VHW RI YDULDEOHV DVVLJQHG WR HDFK QHVWHG PDFUR
� FRPPRQ � YDULDEOHV DYDLODEOH WR DOO SURJUDPV
� V\VWHP � YDULDEOHV WKDW LQGLFDWH VSHFLILF V\VWHP FRQGLWLRQ
� ORJLF � SURYLGH YDULDEOHV VKDUHG EHWZHHQ SDUW SURJUDPV DQG ORJLF

7KH IROORZLQJ VHFWLRQV GHVFULEH WKHVH SDUDPHWHUV LQGHSHQGHQWO\�
7KLV LQ QR ZD\ PHDQV WKDW WKH\ DUH QRW LQWHUFKDQJHDEOH LQ WKH VDPH
PDFUR SURJUDP� 0L[LQJ WKH GLIIHUHQW W\SHV RI SDUDPHWHUV LQ WKH
VDPH SDUDPDFUR LV DFFHSWDEOH�

/RFDO 3DUDPHWHU $VVLJQPHQWV

/RFDO SDUDPHWHUV DUH �� � ���� 7KHUH DUH ILYH VHWV RI ORFDO
SDUDPHWHUV� 7KH ILUVW VHW LV UHVHUYHG IRU XVH LQ WKH PDLQ SURJUDP DQG
DQ\ VXESURJUDP FDOOHG E\ WKDW PDLQ SURJUDP ZLWK DQ 0��� 7KH
UHPDLQLQJ IRXU VHWV DUH IRU HDFK QHVWHG OHYHO RI PDFUR �IRXU OHYHOV RI
QHVWLQJ PD[LPXP��

3DUDPHWHU $VVLJQPHQWV
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$VVLJQHG SDUDPHWHU YDOXHV DUH VSHFLILF WR WKH LQGLYLGXDO PDFUR
QHVWLQJ OHYHOV� /RFDO SDUDPHWHUV DUH DVVLJQHG DV GHVFULEHG RQ
SDJH �������

/RFDO SDUDPHWHUV DUH XVHG LQ D VSHFLILF PDFUR WR SHUIRUP
FDOFXODWLRQV DQG D[LV PRWLRQV� $IWHU WKHLU LQLWLDO DVVLJQPHQW� WKHVH
SDUDPHWHUV FDQ EH PRGLILHG ZLWKLQ DQ\ PDFUR DW WKH VDPH QHVWLQJ
OHYHO� )RU H[DPSOH PDFUR 2����� FDOOHG IURP D PDLQ SURJUDP KDV
�� ORFDO SDUDPHWHU YDOXHV WR ZRUN ZLWK ��� WR ����� $OO PDFURV
FDOOHG IURP WKH PDLQ SURJUDP� DQG QHVWHG DW WKH VDPH OHYHO� XVHV WKH
VDPH ORFDO SDUDPHWHUV ZLWK WKH VDPH YDOXHV XQOHVV WKH\ DUH
LQLWLDOL]HG LQ WKDW PDFUR�

)RU H[DPSOH PDFUR 2����� FDOOHG IURP D PDLQ SURJUDP DVVLJQV D
YDOXH WR ��  � DQG WKH PDFUR UHWXUQV H[HFXWLRQ WR WKH PDLQ SURJUDP
ZLWK DQ 0��� /DWHU LQ WKH VDPH PDLQ SURJUDP �EHIRUH H[HFXWLQJ DQ
0��� 0��� RU 0��� PDFUR 2����� LV FDOOHG IURP WKH PDLQ SURJUDP
DJDLQ� 7KH YDOXH DVVLJQHG WR �� � �� UHPDLQV IURP WKH SUHYLRXV
PDFUR WKDW H[HFXWHG DW WKDW QHVWLQJ OHYHO�

,PSRUWDQW� $Q\ ORFDO YDULDEOHV \RX LQWHQG WR XVH LQ D PDFUR ZH
UHFRPPHQG \RX LQLWLDOL]H WKHP EHIRUH \RX VWDUW XVLQJ
WKHP XQOHVV \RX UHTXLUH YDOXHV SDVVHG IURP D PDFUR DW
WKH VDPH QHVWLQJ OHYHO� ,Q RXU H[DPSOH DERYH ZKHUH
PDFUR 2����� DVVLJQV �� �� 7KH YDOXH RI �� LV FDUULHG
WR DQ\ PDFUR WKDW LV QHVWHG DW WKH VDPH QHVWLQJ OHYHO� ,I
IRU H[DPSOH DIWHU PDFUR 2����� UHWXUQV FRQWURO WR WKH
PDLQ SURJUDP D GLIIHUHQW PDFUR 2����� LV FDOOHG� WKH
VDPH VHW RI ORFDO YDULDEOHV LV DVVLJQHG WR 2����� DQG
2����� EHFDXVH WKH\ DUH ERWK QHVWHG DW OHYHO ��
&RQIXVLRQ FRXOG EH SUHYHQWHG LI EHIRUH PDFUR 2�����
XVHV �� LW LQLWLDOL]HV WKDW YDULDEOH XVLQJ ��  �� $OO
ORFDO YDULDEOHV DUH LQLWLDOL]HG ZKHQ WKH FRQWURO H[HFXWHV
D HQG RI SURJUDP EORFN �0��� 0��� RU 0����

&RQVLGHUDWLRQV IRU /RFDO 3DUDPHWHUV

:KHQ DVVLJQLQJ YDOXHV WR ORFDO SDUDPHWHUV� UHPHPEHU�

� $OO ORFDO YDULDEOH DVVLJQPHQWV DUH UHVHW WR ]HUR DQ\ WLPH WKH
FRQWURO UHDGV DQ 0��� 0��� RU 0�� LQ D SDUW SURJUDP�

� $OO ORFDO YDULDEOH DVVLJQPHQWV DUH UHVHW WR ]HUR DQ\ WLPH WKDW
SRZHU LV WXUQHG RQ� WKH FRQWURO LV UHVHW� RU DQ (�6723 UHVHW
RSHUDWLRQ LV H[HFXWHG�

� ,I PRUH WKDQ RQH ,�-� RU . VHW LV SURJUDPPHG LQ DQ DUJXPHQW�
XVH 7DEOH ���+ �%� RQ SDJH ������ IRU WKH SDUDPHWHU
DVVLJQPHQW�
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([DPSOH �����
$VVLJQLQJ 8VLQJ 0RUH 7KDQ 2QH ,� -� . 6HW

*��3����.�,�-�-�-��

7KH DERYH EORFN VHWV WKH IROORZLQJ SDUDPHWHUV�

SDUDPHWHU ��  �

SDUDPHWHU ��  �

SDUDPHWHU ��  �

SDUDPHWHU ���  �

SDUDPHWHU ���  �

� ,I WKH VDPH SDUDPHWHU LV DVVLJQHG PRUH WKDQ RQH YDOXH LQ DQ
DUJXPHQW� RQO\ WKH ULJKW�PRVW YDOXH LV VWRUHG IRU WKH
SDUDPHWHU�

([DPSOH �����
$VVLJQLQJ WKH 6DPH 3DUDPHWHU 7ZLFH

*��3����5���$�5����

7KH DERYH EORFN VHWV WKH IROORZLQJ SDUDPHWHUV�

SDUDPHWHU ��  ��� $V VHW E\ WKH $�ZRUG

SDUDPHWHU ���  ���� $V VHW E\ WKH ODVW 5�ZRUG�

7KH �VW YDOXH RI ���� DVVLJQHG WR SDUDPHWHU ��� E\ WKH 5�ZRUG� LV
UHSODFHG E\ WKH �QG YDOXH VHW E\ WKH VHFRQG 5�ZRUG�

([DPSOH �����
$VVLJQLQJ 7KH 6DPH 3DUDPHWHU 7ZLFH 8VLQJ ,� -� DQG .

*��3����5�,���'�,����

7KH DERYH EORFNV VHW WKH IROORZLQJ SDUDPHWHUV�

SDUDPHWHU ���  � $V VHW E\ WKH 5�ZRUG�

SDUDPHWHU ��  ��� $V VHW E\ WKH �VW ,�ZRUG�

SDUDPHWHU ��  ���� $V VHW E\ WKH �QG ,�ZRUG�

7KH �VW YDOXH RI �� DVVLJQHG WR SDUDPHWHU �� E\ WKH '�ZRUG�
LV UHSODFHG E\ WKH �QG YDOXH VHW E\ WKH VHFRQG ,�ZRUG�



������ 3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

&RPPRQ 3DUDPHWHUV

7KH FRPPRQ SDUDPHWHUV UHIHU WR SDUDPHWHU QXPEHUV ��� WR ��� DQG
��� WR ���� 7KH FRPPRQ SDUDPHWHUV DUH DVVLJQHG WKURXJK WKH XVH RI
D FRPPRQ SDUDPHWHU WDEOH DV GHVFULEHG RQ SDJH �������

&RPPRQ SDUDPHWHUV DUH JOREDO LQ QDWXUH� 7KLV PHDQV WKDW WKH VDPH
VHW RI SDUDPHWHUV FDQ EH FDOOHG E\ DQ\ SURJUDP� PDFUR� VXESURJUDP�
RU 0', SURJUDP�

&RPPRQ SDUDPHWHUV DUH GLYLGHG LQ WR WZR W\SHV� VDYHG RU XQVDYHG�

� 6DYHG FRPPRQ SDUDPHWHUV UHIHUV WR WKH FRPPRQ SDUDPHWHUV
WKDW UHWDLQ WKHLU YDOXH HYHQ DIWHU SRZHU WR WKH FRQWURO LV ORVW�
6DYHG FRPPRQ SDUDPHWHUV DUH SDUDPHWHU QXPEHUV ��� � ����

� 8QVDYHG FRPPRQ SDUDPHWHUV UHIHUV WR WKH FRPPRQ
SDUDPHWHUV WKDW GR QRW UHWDLQ WKHLU YDOXH DIWHU SRZHU WR WKH
FRQWURO LV ORVW� :KHQ SRZHU WR WKH FRQWURO LV WXUQHG EDFN RQ�
WKHVH SDUDPHWHUV UHVHW WKHLU YDOXH WR ]HUR� 8QVDYHG FRPPRQ
SDUDPHWHUV DUH QXPEHUV ��� � ����

7KH ORJLF SURJUDPPHU FDQ XVH VRPH RI WKHVH SDUDPHWHUV WR FKHFN
SDUDPHWULF YDOXHV ZLWK WKH 3DUDPDFUR 5DQJH &KHFN IHDWXUH� )RU
PRUH LQIRUPDWLRQ UHIHU WR WKH GHVFULSWLRQ RI %:B35047< DQG
%:B350(55 LQ \RXU ��3& /RJLF 5HIHUHQFH 0DQXDO ������������

6\VWHP 3DUDPHWHUV

6\VWHP SDUDPHWHUV PD\ EH XVHG E\ DQ\ SDUW SURJUDP� LQFOXGLQJ
SDUDPDFURV DQG VXESURJUDPV� $OO RI WKHVH SDUDPHWHUV PD\ EH XVHG
DV GDWD RU PD\ EH FKDQJHG E\ DVVLJQPHQW �UHDG DQG ZULWH� XQOHVV
LQGLFDWHG GLIIHUHQWO\ LQ 7DEOH ���'�

7KHVH V\VWHP SDUDPHWHUV DUH JHQHUDWHG E\ WKH FRQWURO DQG FDQ EH
PRGLILHG E\ RSHUDWLRQ RU SURJUDPPLQJ� 7KH\ FRUUHVSRQG WR
GLIIHUHQW FRQWURO FRQGLWLRQV VXFK DV FXUUHQW RSHUDWLQJ PRGHV� RIIVHWV�
HWF�

7DEOH ���' OLVWV WKH V\VWHP SDUDPHWHUV DYDLODEOH RQ WKH ��3& FRQWURO�
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7DEOH ���'
6\VWHP 3DUDPHWHUV

3DUDPHWHU � 6\VWHP 3DUDPHWHU 3DJH

���� WR ���� 7RRO 2IIVHW 7DEOHV ������

���� � 3URJUDP 6WRS :LWK 0HVVDJH �ORJLF� ������

���� 6\VWHP 7LPHU �ORJLF� ������

���� 6\VWHP &ORFN ������

���� � %ORFN ([HFXWLRQ &RQWURO � ������

���� � %ORFN ([HFXWLRQ &RQWURO � ������

���� � 3URJUDP 6WRS :LWK 0HVVDJH ������

���� � 0LUURU ,PDJH ������

���� WR ���� � 0RGDO ,QIRUPDWLRQ ������

���� WR ���� � &RRUGLQDWHV RI (QG 3RLQW ������

���� WR ���� � &RRUGLQDWHV RI &RPPDQGHG 3RVLWLRQ ������

���� WR ���� � 0DFKLQH &RRUGLQDWH 3RVLWLRQ ������

���� WR ���� � 6NLS 6LJQDO 3RVLWLRQ �:RUN &RRUGLQDWH� ������

���� WR ���� � 6NLS 6LJQDO 3RVLWLRQ �0DFKLQH &RRUGLQDWHV� ������

���� WR ���� � $FWLYH 7RRO /HQJWK 2IIVHWV ������

���� WR ���� 3UREH VW\OXV OHQJWK DQG UDGLXV ������

���� WR ���� � &XUUHQW )ROORZLQJ (UURU ������

���� WR ���� ([WHUQDO 2IIVHW DPRXQW ������

���� WR ���� *�� :RUN &RRUGLQDWH 7DEOH 9DOXH ������

���� WR ���� *�� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *�� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *�� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *�� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *�� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *���� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *���� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� WR ���� *���� :RUN &RRUGLQDWH 7DEOH 9DOXH

���� � 6��&XUYH 7LPH SHU %ORFN ������

���� WR ���� � $FFHOHUDWLRQ 5DPSV IRU /LQHDU $FF�'HF 0RGH ������

���� WR ���� � 'HFHOHUDWLRQ 5DPSV IRU /LQHDU $FF�'HF 0RGH ������

���� WR ���� � $FFHOHUDWLRQ 5DPSV IRU 6��&XUYH $FF�'HF 0RGH ������

���� WR ���� � 'HFHOHUDWLRQ 5DPSV IRU 6��&XUYH $FF�'HF 0RGH ������

���� WR ���� � -HUN ������
� 7KHVH SDUDPHWHUV PD\ RQO\ KDYH WKHLU YDOXH UHFHLYHG �UHDG�RQO\�
� 7KHVH SDUDPHWHUV PD\ RQO\ KDYH WKHLU YDOXH FKDQJHG �ZULWH RQO\�
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����� WR ����
7RRO 2IIVHW 7DEOHV

7KHVH SDUDPHWHUV PD\ EH FKDQJHG RU VLPSO\ UHDG WKURXJK
SURJUDPPLQJ� 7KH YDOXHV IRU WKHVH SDUDPHWHUV DUH UHFHLYHG RU
HQWHUHG LQWR WKH WRRO RIIVHW WDEOHV IRU JHRPHWU\ DQG ZHDU �GHVFULEHG
LQ FKDSWHU ��� 7DEOH ���( JLYHV WKH SDUDPHWHU QXPEHUV DVVRFLDWHG
ZLWK HDFK WDEOH YDOXH�

7DEOH ���(
7RRO 2IIVHW 7DEOH 3DUDPHWHUV

2IIVHW
1XPEHU

3DUDPHWHU � IRU
*HRPHWU\ 7DEOH

3DUDPHWHU � IRU :HDU
7DEOH

7RRO /HQJWK
�$[LV ��

� WR �� ����� WR ���� ����� WR ����

7RRO /HQJWK
�$[LV ��

� WR �� ����� WR ���� ����� WR ����

7RRO /HQJWK
�$[LV ��

� WR �� ����� WR ���� ����� WR ����

7RRO /HQJWK
�$[LV ��

� WR �� ����� WR ���� ����� WR ����

7RRO /HQJWK
�$[LV ��

� WR �� ����� WR ���� ����� WR ����

7RRO /HQJWK
�$[LV ��

� WR �� ����� WR ���� ����� WR ����

7RRO 5DGLXV � WR �� ����� WR ���� ����� WR ����

7RRO
2ULHQWDWLRQ

� WR �� ����� WR ���� 1�$

�����
3URJUDP 6WRS :LWK 0HVVDJH �/RJLF�

8VH WKLV SDUDPHWHU WR FDXVH D F\FOH VWRS RSHUDWLRQ DQG GLVSOD\ D
PHVVDJH RQ OLQH � RI WKH &57� $Q\ EORFN WKDW DVVLJQV DQ\ QRQ]HUR
YDOXH WR SDUDPHWHU ���� UHVXOWV LQ D F\FOH VWRS� 7KH DFWXDO YDOXH
DVVLJQHG WR SDUDPHWHU ���� LV QRW XVHG� 3DUDPHWHU ���� LV D ZULWH
RQO\ SDUDPHWHU�

:KHQ WKH FRQWURO H[HFXWHV WKLV EORFN� D F\FOH VWRS LV SHUIRUPHG DQG
WKH PHVVDJH ´6(( 3$57 352*5$0 )25 0$&52 6723
0(66$*(µ LV GLVSOD\HG RQ OLQH � RI WKH &57� 7KLV LV LQWHQGHG WR
SRLQW RXW WR WKH RSHUDWRU DQ LPSRUWDQW FRPPHQW LQ WKH SURJUDP EORFN
WKDW DVVLJQV D YDOXH WR SDUDPHWHU ���� �UHIHU WR FKDSWHU � RQ
FRPPHQW EORFNV��
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)RU H[DPSOH� SURJUDPPLQJ

����� �� �722/ 180%(5 � ,6 :251��

FDXVHV SURJUDP H[HFXWLRQ WR VWRS DW WKH EHJLQQLQJ RI WKLV EORFN DQG
GLVSOD\V D PHVVDJH WHOOLQJ WKH RSHUDWRU WR UHDG WKH FRPPHQW LQ WKH
EORFN� $ EORFN UHVHW PXVW EH SHUIRUPHG EHIRUH D F\FOH VWDUW UHVXPHV
QRUPDO SURJUDP H[HFXWLRQ�

:KHQ WKLV EORFN LV H[HFXWHG� LW DOVR VHWV WKH SDUDPDFUR DODUP ORJLF
IODJ �%5B0&$/50� WUXH� 5HIHU WR WKH V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU GHWDLOV RQ WKH HIIHFW RI WKLV ORJLF IODJ�

�����
6\VWHP 7LPHU �/RJLF�

7KLV SDUDPHWHU LV UHIHUUHG WR DV WKH WLPHU SDUDPHWHU� ,W LV D
UHDG�ZULWH SDUDPHWHU� (YHU\ ��PV D YDOXH RI �� LV DGGHG WR WKH YDOXH
RI SDUDPHWHU ����� 7KH YDOXH RI WKLV SDUDPHWHU LV DOVR VWRUHG E\ D
ORJLF IODJ ��30��06� DQG PD\ EH PRGLILHG RU VHW E\ WKH V\VWHP
LQVWDOOHUV ORJLF SURJUDP� 5HIHU WR WKH V\VWHP LQVWDOOHU·V
GRFXPHQWDWLRQ IRU GHWDLOV RQ WKH XVH RI WKLV WLPHU� 7KH PD[LPXP
YDOXH RI WKLV SDUDPHWHU LV �����PV� $Q\ YDOXH JUHDWHU WKDQ �����
FDXVHV WKLV SDUDPHWHU WR ´UROO RYHUµ WR ]HUR DQG UHVWDUW FRXQWLQJ
DJDLQ� 7KH YDOXH RI WKLV SDUDPHWHU LV UHVHW WR ]HUR HYHU\ WLPH SRZHU
LV ORVW�

�����
6\VWHP &ORFN

7KLV SDUDPHWHU LV UHIHUUHG WR DV D FORFN SDUDPHWHU DQG UHIHUHQFHV DQ
KRXU FRXQWHU� ,W LV D UHDG�ZULWH SDUDPHWHU ZLWK QHJDWLYH YDOXH
DVVLJQPHQWV EHLQJ LOOHJDO� 7KH PD[LPXP YDOXH IRU WKLV SDUDPHWHU LV
� \HDU ����� KRXUV�� 7KH SDUDPHWHU YDOXH LV PDLQWDLQHG ZKHQ SRZHU
LV ORVW� ,W LV LQFUHPHQWHG E\ ���������� HYHU\ �� PV�

�����
%ORFN ([HFXWLRQ &RQWURO �

8VH WKLV SDUDPHWHU WR FRQWURO ZKHWKHU WKH FRQWURO LJQRUHV
VLQJOH�EORFN PRGH DQG WR FRQWURO ZKHQ 0�FRGHV DUH H[HFXWHG LQ D
EORFN� 7KH YDOXH RI WKLV SDUDPHWHU UDQJHV IURP � WR �� DQG LW LV D
ZULWH RQO\ SDUDPHWHU�

7KHVH UHVXOWV RFFXU ZKHQ SDUDPHWHU ���� LV VHW WR WKH FRUUHVSRQGLQJ
YDOXHV�

9DOXH� 6LQJOH�EORFN PRGH� 0�FRGHV DUH H[HFXWHG�

� FDQ EH DFWLYDWHG DW WKH EHJLQQLQJ RI WKH SURJUDP EORFNV H[HFXWLRQ

� UHTXHVWV DUH LJQRUHG
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9DOXH� 0�FRGHV DUH H[HFXWHG�6LQJOH�EORFN PRGH�

� FDQ EH DFWLYDWHG DIWHU WKH FRPSOHWH H[HFXWLRQ RI WKH RWKHU FRPPDQGV LQ WKH
EORFN

� UHTXHVWV DUH LJQRUHG

�����
%ORFN ([HFXWLRQ &RQWURO �

7KLV SDUDPHWHU GHWHUPLQHV ZKHWKHU D F\FOH VWRS UHTXHVW LV
UHFRJQL]HG� ZKHWKHU WKH IHHGUDWH RYHUULGH VZLWFK LV DFWLYH� DQG
ZKHWKHU H[DFW VWRS PRGH LV DYDLODEOH �*�� PRGH�� 7KH UDQJH RI WKLV
SDUDPHWHU LV IURP � WR � DQG LW LV D ZULWH RQO\ SDUDPHWHU�

7DEOH ���) VKRZV WKH UHVXOWV RI WKH GLIIHUHQW YDOXHV IRU SDUDPHWHU
QXPEHU ����� ,I WKH\ DUH LJQRUHG� WKH FRQWURO GRHV QRW OHW \RX XVH
WKH IHDWXUH� ,I WKH\ DUH UHFRJQL]HG� \RX FDQ DFWLYDWH WKH IHDWXUH LQ WKH
QRUPDO PDQQHU�

7DEOH ���)
3DUDPHWHU ���� 9DOXHV

9DOXH RI 3DUDPHWHU &\FOH 6WRS )HHGUDWH 2YHUULGH ([DFW 6WRS 0RGH

� 5HFRJQL]HG 5HFRJQL]HG 5HFRJQL]HG

� ,JQRUHG 5HFRJQL]HG 5HFRJQL]HG

� 5HFRJQL]HG ,JQRUHG 5HFRJQL]HG

� ,JQRUHG ,JQRUHG 5HFRJQL]HG

� 5HFRJQL]HG 5HFRJQL]HG ,JQRUHG

� ,JQRUHG 5HFRJQL]HG ,JQRUHG

� 5HFRJQL]HG ,JQRUHG ,JQRUHG

� ,JQRUHG ,JQRUHG ,JQRUHG

�����
3URJUDP 6WRS :LWK 0HVVDJH

8VH WKLV SDUDPHWHU WR FDXVH D F\FOH VWRS RSHUDWLRQ DQG GLVSOD\ D
PHVVDJH RQ OLQH � RI WKH &57� $Q\ EORFN WKDW DVVLJQV D QHZ YDOXH WR
WKH SDUDPHWHU ���� UHVXOWV LQ D F\FOH VWRS� $Q\ GHFLPDO YDOXH PD\
EH DVVLJQHG WR WKLV SDUDPHWHU WKH YDOXH RI ZKLFK LV QRW XVHG�

:KHQ WKH FRQWURO H[HFXWHV WKLV EORFN� D F\FOH VWRS LV SHUIRUPHG DQG
WKH PHVVDJH ´6(( �0(66$*(� ,1 3$57 352*5$0 %/2&.µ LV
GLVSOD\HG RQ OLQH � RI WKH &57� 7KLV LV LQWHQGHG WR SRLQW RXW WR WKH
RSHUDWRU DQ LPSRUWDQW FRPPHQW LQ D SURJUDP EORFN �UHIHU WR
FKDSWHU � RQ FRPPHQW EORFNV�� 7KLV SDUDPHWHU LV D ZULWH RQO\�

)RU H[DPSOH� SURJUDPPLQJ�

����� �� �,QVWDOO 7RRO 1XPEHU ���
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FDXVHV SURJUDP H[HFXWLRQ WR VWRS DW WKH EHJLQQLQJ RI WKLV EORFN DQG
GLVSOD\V D PHVVDJH WHOOLQJ WKH RSHUDWRU WR UHDG WKH FRPPHQW LQ WKH
EORFN�

�����
0LUURU ,PDJH

7KLV SDUDPHWHU LV D UHDG�RQO\� ,W JHQHUDWHV DQ LQWHJHU WKDW UHSUHVHQWV�
LQ ELQDU\� ZKDW D[HV DUH PLUURUHG� )RU H[DPSOH� LI WKH YDOXH RI WKLV
SDUDPHWHU ZDV �� WKH ELQDU\ HTXLYDOHQW IRU WKLV LV ������� 7KH ILUVW
GLJLW RI WKLV ELQDU\ HTXLYDOHQW �UHDGLQJ ULJKW WR OHIW� FRUUHVSRQGV WR
D[LV �� WKH VHFRQG LV D[LV �� WKH WKLUG LV D[LV �� HWF�� XS WR WKH QXPEHU
RI D[HV FRQILJXUHG LQ \RXU V\VWHP� :KHQ D ]HUR LV LQ WKH ELQDU\
ORFDWLRQ IRU DQ D[LV� LW LQGLFDWHV WKDW WKH D[LV LV QRW PLUURUHG� ,I D � LV
LQ WKDW D[LV ORFDWLRQ� WKDW D[LV LV PLUURUHG� )RU H[DPSOH� LI WKH
SDUDPHWHU ����� LV WKH LQWHJHU �� �ELQDU\ �������� LW LQGLFDWHV D[HV
�� �� DQG � DUH PLUURUHG DQG D[HV �� �� DQG � DUH QRW PLUURUHG�

� � � � � �

$[LV � $[LV � $[LV � $[LV � $[LV � $[LV �

:KHUH�

� LQGLFDWHV D[LV LV QRW PLUURUHG

� LQGLFDWHV D[LV LV PLUURUHG

7KLV SDUDPHWHU UHIOHFWV ERWK WKH SURJUDPPHG DQG IURQW�SDQHO
�H[WHUQDO PLUURU� VWDWXV RI PLUURULQJ RQ WKH D[HV�

����� WR ����
0RGDO ,QIRUPDWLRQ

7KHVH DUH UHDG�RQO\ SDUDPHWHUV� 7KH\ LQGLFDWH WKH YDOXH RI D PRGDO
SURJUDP ZRUG� 7DEOH ���* VKRZV WKH PRGDO SURJUDP ZRUG WKDW
DSSOLHV WR WKH JLYHQ SDUDPHWHU QXPEHU�

7DEOH ���*
0RGDO 'DWD 3DUDPHWHUV

3DUDPHWHU 1XPEHU 0RGDO 'DWD 9DOXH

���� WR ���� 7KHVH FRUUHVSRQG WR WKH GLIIHUHQW *�FRGH *URXSV ���� �UHIHU WR
FKDSWHU �� DQG VKRZ ZKDW *�FRGH IURP JURXS LV FXUUHQWO\ DFWLYH�

���� &XUUHQW (�ZRUG YDOXH

���� &XUUHQW )�ZRUG YDOXH

���� 0RVW UHFHQWO\ SURJUDPPHG 0�FRGH

���� 0RVW UHFHQWO\ SURJUDPPHG 1�ZRUG

���� &XUUHQW SURJUDP QXPEHU 2�ZRUG

���� &XUUHQW 6�ZRUG YDOXH

���� &XUUHQW 7�ZRUG YDOXH
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)RU H[DPSOH� LI FXUUHQWO\ SURJUDPPLQJ LQ *�� PRGH DW D IHHGUDWH RI
���� WKH SDUDPHWHUV ZRXOG EH DV IROORZV�

*�� LV D JURXS � *�FRGH� VR LWV YDOXH RI �� LV VHW WR SDUDPHWHU
QXPEHU �����

7KH IHHGUDWH SURJUDPPHG ZLWK DQ )�ZRUG JLYHV SDUDPHWHU QXPEHU
���� D YDOXH RI ����

����� WR ����
&RRUGLQDWHV RI (QG 3RLQW

7KHVH SDUDPHWHUV DUH UHDG�RQO\� 7KH\ FRUUHVSRQG WR WKH FRRUGLQDWHV
RI WKH HQG SRLQW �GHVWLQDWLRQ� RI D SURJUDPPHG PRYH� 7KHVH DUH WKH
FRRUGLQDWHV LQ WKH ZRUN FRRUGLQDWH V\VWHP�

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV�

����� WR ����
&RRUGLQDWHV RI &RPPDQGHG 3RVLWLRQ

7KHVH SDUDPHWHUV DUH UHDG�RQO\� 7KH\ FRUUHVSRQG WR WKH FXUUHQW
FRRUGLQDWHV RI WKH FXWWLQJ WRRO� 7KHVH DUH WKH FRRUGLQDWHV LQ WKH ZRUN
FRRUGLQDWH V\VWHP�

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV�

����� WR ����
0DFKLQH &RRUGLQDWH 3RVLWLRQ

7KHVH SDUDPHWHUV DUH UHDG�RQO\� 7KH\ FRUUHVSRQG WR WKH FRRUGLQDWHV
RI WKH FXWWLQJ WRRO LQ WKH PDFKLQH �DEVROXWH� FRRUGLQDWH V\VWHP�

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ
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7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV�

����� WR ����
6NLS 6LJQDO 3RVLWLRQ :RUN &RRUGLQDWH 3RVLWLRQ

7KHVH SDUDPHWHUV DUH UHDG�RQO\� 7KH\ FRUUHVSRQG WR WKH FRRUGLQDWHV
RI WKH FXWWLQJ WRRO ZKHQ D VNLS VLJQDO LV UHFHLYHG WR ORJLF IURP D
SUREH RU RWKHU GHYLFH VXFK DV D VZLWFK� 7KHVH DUH WKH FRRUGLQDWHV LQ
WKH ZRUN FRRUGLQDWH V\VWHP�

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV�

����� WR ����
6NLS 6LJQDO 3RVLWLRQ 0DFKLQH &RRUGLQDWH 6\VWHP

7KHVH SDUDPHWHUV DUH UHDG�RQO\� 7KH\ FRUUHVSRQG WR WKH FRRUGLQDWHV
RI WKH FXWWLQJ WRRO ZKHQ D VNLS VLJQDO LV UHFHLYHG WR ORJLF IURP D
SUREH RU RWKHU GHYLFH VXFK DV D VZLWFK� 7KHVH DUH WKH FRRUGLQDWHV LQ
WKH PDFKLQH �DEVROXWH� FRRUGLQDWH V\VWHP�

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

���� $[LV � FRRUGLQDWH SRVLWLRQ ���� $[LV � FRRUGLQDWH SRVLWLRQ

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV�

����� WR ����
$FWLYH 7RRO /HQJWK 2IIVHWV

7KHVH DUH UHDG�RQO\ SDUDPHWHUV� 7KH\ FRUUHVSRQG WR WKH FXUUHQWO\
DFWLYH WRRO OHQJWK RIIVHWV �UHIHU WR FKDSWHU ����

���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW� ���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW�

���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW� ���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW�

���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW� ���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW�

���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW� ���� &XUUHQW D[LV � WRRO OHQJWK RIIVHW�
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����� WR ����
3UREH VW\OXV /HQJWK DQG 5DGLXV

7KHVH SDUDPHWHUV FRUUHVSRQG WR WKH YDOXHV VHW LQ WKH SURELQJ F\FOH
SDUDPHWHU WDEOH GLVFXVVHG LQ FKDSWHU ��� :KHQ YDOXHV DUH DVVLJQHG
WR WKHVH SDUDPHWHUV� WKH FXUUHQW YDOXHV LQ WKH SUREH WDEOH LV UHSODFHG�

���� 3UREH VW\OXV /HQJWK

���� 3UREH VW\OXV 5DGLXV

)RU GHWDLOV RQ SUREH UDGLXV DQG OHQJWK SDUDPHWHUV� UHIHU WR FKDSWHU ��
RQ WRRO JDXJLQJ�

����� WR ����
&XUUHQW )ROORZLQJ (UURU

7KHVH SDUDPHWHUV DUH UHDG�RQO\� 7KH\ FRUUHVSRQG WR WKH FXUUHQW
IROORZLQJ HUURU IRU DQ D[LV�

���� $[LV � IROORZLQJ HUURU ���� $[LV � IROORZLQJ HUURU

���� $[LV � IROORZLQJ HUURU ���� $[LV � IROORZLQJ HUURU

���� $[LV � IROORZLQJ HUURU ���� $[LV � IROORZLQJ HUURU

���� $[LV � IROORZLQJ HUURU ���� $[LV � IROORZLQJ HUURU

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV� 7KH IROORZLQJ HUURU RI D V\VWHP FRQVWDQWO\
FKDQJHV� <RX FDQ XVH WKLV SDUDPHWHU WR WDNH D ´VQDSVKRWµ RI WKH
IROORZLQJ HUURU� EXW WKH YDOXH WKDW LV UHDG PD\ QRW WKH FXUUHQW
IROORZLQJ HUURU RI WKH V\VWHP�

����� WR ����
([WHUQDO 2IIVHW $PRXQW

7KHVH SDUDPHWHUV DUH UHDG RU ZULWH� 7KH\ FRUUHVSRQG WR WKH FXUUHQW
YDOXH VHW LQ WKH ZRUN FRRUGLQDWH WDEOH IRU WKH H[WHUQDO RIIVHW �UHIHU WR
FKDSWHU ��� 7KLV DOORZV WKH UHDGLQJ RI GDWD IURP WKH WDEOHV DQG DOVR
WKH VHWWLQJ RI GDWD LQWR WKH WDEOH E\ DVVLJQLQJ YDOXHV WR WKH
SDUDPHWHUV�

���� $[LV � RIIVHW DPRXQW ���� $[LV � RIIVHW DPRXQW

���� $[LV � RIIVHW DPRXQW ���� $[LV � RIIVHW DPRXQW

���� $[LV � RIIVHW DPRXQW ���� $[LV � RIIVHW DPRXQW

���� $[LV � RIIVHW DPRXQW ���� $[LV � RIIVHW DPRXQW

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV� &KDQJHV PDGH WR WKH H[WHUQDO RIIVHW XVLQJ
WKLV SDUDPDFUR YDULDEOH JR LQWR HIIHFW RQO\ DIWHU WKH D[LV KDV EHHQ
UHKRPHG� RU SRZHU WR WKH FRQWURO KDV EHHQ F\FOHG�



������3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

����� WR ����
:RUN &RRUGLQDWH 7DEOH 9DOXH

7KHVH SDUDPHWHUV DUH UHDG RU ZULWH� 7KH\ FRUUHVSRQG WR WKH FXUUHQW
YDOXH VHW LQ WKH ZRUN FRRUGLQDWH WDEOH IRU WKH *�� � *�� ZRUN
FRRUGLQDWH V\VWHPV �UHIHU WR FKDSWHU ��� 7KLV OHWV \RX UHDG GDWD IURP
WKH WDEOHV DQG DOVR VHW GDWD LQWR WKH WDEOH E\ DVVLJQLQJ YDOXHV WR WKH
SDUDPHWHUV�

���� *�� $[LV � &RRUGLQDWH ���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *�� $[LV � &RRUGLQDWH

���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH

���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH

���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH ���� *���� $[LV � &RRUGLQDWH

���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH
���� *�� $[LV � &RRUGLQDWH

7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH QDPH �RU ZRUG� WKDW LV
XVHG WR GHILQH WKH D[LV�
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�����
6��&XUYH 7LPH SHU %ORFN

7KLV SDUDPHWHU LV UHDG RQO\� 7KH YDOXH UHSUHVHQWV WKH DPRXQW RI WLPH
�VHFRQGV FRQYHUWHG WR V\VWHP VFDQV� IRU D SDUW SURJUDP EORFN·V
6��&XUYH ILOWHU ZKHUH 6��&XUYH $FF�'HF LV DSSOLHG GXULQJ *����
PRGH� :KHQ LW LV PXOWLSOLHG E\ WKH VFDQ WLPH� WKH SURGXFW HTXDOV WKH
DPRXQW RI WLPH UHTXLUHG E\ WKH DFFHOHUDWLRQ�

7KLV SDUDPHWHU LV RQO\ FDOFXODWHG IRU EORFNV WKDW KDYH SURJUDPPHG
PRWLRQ ZLWK 6��&XUYH $FF�'HF�

����� WR ����
$FFHOHUDWLRQ 5DPSV IRU /LQHDU $FF�'HF 0RGH

7KHVH SDUDPHWHUV DUH UHDG RQO\� 7KH\ FRUUHVSRQG WR WKH DFWLYH
DFFHOHUDWLRQ UDPSV LQ /LQHDU $FF�'HF PRGH� <RX FDQ VHW WKHVH
SDUDPHWHUV E\ SURJUDPPLQJ D *���� LQ \RXU SDUW SURJUDP EORFN�
&RQWURO 5HVHW� 3URJUDP (QG �0���0���� RU *�� ZLOO UHVHW WKHVH
YDOXHV WR WKHLU GHIDXOW $03 YDOXHV� )RU PRUH LQIRUPDWLRQ DERXW
SURJUDPPLQJ *���[ FRGHV� UHIHU WR FKDSWHU �� LQ WKLV PDQXDO�

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

����� WR ����
'HFHOHUDWLRQ 5DPSV IRU /LQHDU $FF�'HF 0RGH

7KHVH SDUDPHWHUV DUH UHDG RQO\� 7KH\ FRUUHVSRQG WR WKH DFWLYH
GHFHOHUDWLRQ UDPSV LQ /LQHDU $FF�'HF PRGH� <RX FDQ VHW WKHVH
SDUDPHWHUV E\ SURJUDPPLQJ D *���� LQ \RXU SDUW SURJUDP EORFN�
&RQWURO 5HVHW� 3URJUDP (QG �0���0���� RU *�� ZLOO UHVHW WKHVH
YDOXHV WR WKHLU GHIDXOW $03 YDOXHV� )RU PRUH LQIRUPDWLRQ DERXW
SURJUDPPLQJ *���[ FRGHV� UHIHU WR FKDSWHU �� LQ WKLV PDQXDO�

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS
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����� WR ����
$FFHOHUDWLRQ 5DPSV IRU 6��&XUYH $FF�'HF 0RGH

7KHVH SDUDPHWHUV DUH UHDG RQO\� 7KH\ FRUUHVSRQG WR WKH DFWLYH
DFFHOHUDWLRQ UDPSV LQ 6��&XUYH $FF�'HF PRGH� <RX FDQ VHW WKHVH
SDUDPHWHUV E\ SURJUDPPLQJ D *���� LQ \RXU SDUW SURJUDP EORFN�
&RQWURO 5HVHW� 3URJUDP (QG �0���0���� RU *�� ZLOO UHVHW WKHVH
YDOXHV WR WKHLU GHIDXOW $03 YDOXHV� )RU PRUH LQIRUPDWLRQ DERXW
SURJUDPPLQJ *���[ FRGHV� UHIHU WR FKDSWHU �� LQ WKLV PDQXDO�

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

���� $[LV � DFFHOHUDWLRQ UDPS ���� $[LV � DFFHOHUDWLRQ UDPS

����� WR ����
'HFHOHUDWLRQ 5DPSV IRU 6��&XUYH $FF�'HF 0RGH

7KHVH SDUDPHWHUV DUH UHDG RQO\� 7KH\ FRUUHVSRQG WR WKH DFWLYH
GHFHOHUDWLRQ UDPSV LQ 6��&XUYH $FF�'HF PRGH� <RX FDQ VHW WKHVH
SDUDPHWHUV E\ SURJUDPPLQJ D *���� LQ \RXU SDUW SURJUDP EORFN�
&RQWURO 5HVHW� 3URJUDP (QG �0���0���� RU *�� ZLOO UHVHW WKHVH
YDOXHV WR WKHLU GHIDXOW $03 YDOXHV� )RU PRUH LQIRUPDWLRQ DERXW
SURJUDPPLQJ *���[ FRGHV� UHIHU WR FKDSWHU �� LQ WKLV PDQXDO�

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

���� $[LV � GHFHOHUDWLRQ UDPS ���� $[LV � GHFHOHUDWLRQ UDPS

����� WR ����
-HUN

7KHVH SDUDPHWHUV DUH UHDG RQO\� 7KH\ DUH RQO\ DSSOLFDEOH WR WKH
FXUUHQW MHUN YDOXHV ZKHQ 6��&XUYH $FF�'HF PRGH LV DFWLYH� <RX FDQ
VHW WKHVH SDUDPHWHUV E\ SURJUDPPLQJ D *���� LQ \RXU SDUW SURJUDP
EORFN� &RQWURO 5HVHW� 3URJUDP (QG �0���0���� RU *�� ZLOO UHVHW
WKHVH YDOXHV WR WKHLU GHIDXOW $03 YDOXHV� )RU PRUH LQIRUPDWLRQ
DERXW SURJUDPPLQJ *���[ FRGHV� UHIHU WR FKDSWHU �� LQ WKLV PDQXDO�

���� $[LV � MHUN ���� $[LV � MHUN

���� $[LV � MHUN ���� $[LV � MHUN

���� $[LV � MHUN ���� $[LV � MHUN

���� $[LV � MHUN ���� $[LV � MHUN
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/RJLF 3DUDPHWHUV

3DUDPDFUR SDUDPHWHUV DUH SURYLGHG RQ WKH ��3& FRQWURO WR DOORZ D
PHDQV RI FRPPXQLFDWLQJ YDOXHV EHWZHHQ WKH ORJLF SURJUDP DQG WKH
SDUW SURJUDP� 7KLV LV GRQH E\ DVVLJQLQJ YDOXHV WR VSHFLILF SDUDPDFUR
SDUDPHWHUV RU ORJLF IODJV� 7KH\ DUH�

� ,QSXW SDUDPHWHUV
8VH WKHVH SDUDPHWHUV WR WUDQVIHU GDWD IURP ORJLF WR WKH SDUW SURJUDP

� 2XWSXW SDUDPHWHUV
8VH WKHVH SDUDPHWHUV WR WUDQVIHU GDWD IURP WKH SDUW SURJUDP WR ORJLF�
6RPH DSSOLFDWLRQV PD\� KRZHYHU� XVH WKH RXWSXW IODJV WUDQVIHU GDWD
IURP ORJLF WR WKH SDUW SURJUDP DV QHHGHG�

,QSXW )ODJV�

7KH SDUDPDFUR LQSXW SDUDPHWHUV DYDLODEOH WR WKH SDUW SURJUDPPHU
DUH�

7KHVH DUH ��LQWHJHU RU ��LQWHJHU DQG ���ELW SDWWHUQ LQSXW SDUDPHWHUV
DYDLODEOH� 7KH SDUW SURJUDP PD\ RQO\ UHDG WKH YDOXHV DVVLJQHG WR
WKHVH SDUDPHWHUV� LW PD\ QRW ZULWH YDOXHV WR WKHP� 7KH SDUDPDFUR
LQSXW SDUDPHWHUV DYDLODEOH WR WKH SDUW SURJUDPPHU DUH�

� ����� �� ����� DQG ����� �� �����
7KHVH SDUDPDFUR ORJLF SDUDPHWHUV DUH XVHG WR GLVSOD\ WKH ELQDU\
HTXLYDOHQW RI WKH LQWHJHU DVVLJQHG WR ������ ����� LV WKH ILUVW ELW�
����� LV WKH VHFRQG ELW� ����� LV WKH WKLUG ELW� DQG VR IRUWK XS WR
SDUDPHWHU ����� �ZKLFK LV WKH ��QG ELW��
7KH VHFRQG VHW RI SDUDPHWHUV� ����� �� ������ IXQFWLRQV WKH VDPH
ZD\�
� ����� �� ����� DQG ����� �� �����
7KH FRQWURO DOZD\V LQWHUSUHWV SDUDPHWHU ������ ������ ������
DQG ����� DV LQWHJHU YDOXHV UHJDUGOHVV RI KRZ WKH\ DUH DVVLJQHG
LQ ORJLF �DV DQ LQWHJHU RU RQ D SHU ELW EDVLV�� ����� LV WKH RQO\
SDUDPHWHU WKDW PD\ DOVR EH LQWHUSUHWHG E\ WKH FRQWURO RQ D SHU�ELW
EDVLV XVLQJ SDUDPHWHUV ����� � ������ /RJLF PD\ DOZD\V
LQWHUSUHW WKHVH YDOXHV RQ HLWKHU D SHU�ELW EDVLV RU DV LQWHJHU YDOXHV�

7KH VHFRQG VHW RI SDUDPHWHUV� ����� �� ������ IXQFWLRQV WKH VDPH
ZD\�

6HH WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU D GHWDLOHG GHVFULSWLRQ RI
WKH XVH DQG RSHUDWLRQ RI WKHVH LQSXW IODJV�
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2XWSXW )ODJV�

2XWSXW IODJV IXQFWLRQ DOPRVW LGHQWLFDOO\ WR LQSXW IODJ ZLWK RQH NH\
GLIIHUHQFH� :KHUH LQSXW IODJV PD\ RQO\ EH UHDG E\ WKH SDUW SURJUDP�
RXWSXW IODJV PD\ EH ERWK UHDG DQG ZULWWHQ WR E\ WKH SDUW SURJUDP�
7\SLFDOO\ WKHVH DUH XVHG RQO\ WR RXWSXW LQIRUPDWLRQ WR WKH ORJLF
SURJUDP IURP WKH SDUW SURJUDP� KRZHYHU� LI WKH DYDLODEOH QXPEHU RI
LQSXW IODJV LV QRW VXIILFLHQW IRU D JLYHQ DSSOLFDWLRQ� WKH 2XWSXW IODJV
PD\ DOVR EH XVHG WR VHQG LQIRUPDWLRQ WR WKH SDUW SURJUDP IURP ORJLF�

2XWSXW IODJV VKRXOG QRW EH XVHG DV ,QSXW IODJV XQOHVV DEVROXWHO\
QHFHVVDU\� 7KLV LV EHFDXVH WKH RSHUDWRU�SURJUDPPHU KDV WKH DELOLW\
WR LQDGYHUWHQWO\ ZULWH GDWD WR WKH 2XWSXW IODJV� ZKHUHDV WKH ,QSXW
IODJV FDQQRW EH ZULWWHQ WR IURP WKH FRQWURO�

2XWSXW IODJV DUH EURNHQ LQWR IRXU ���ELW ZRUGV� 7KH SDUW
SURJUDPPHU FDQ RQO\ DVVLJQ RU UHDG WKH YDOXHV RI WR WKHVH IODJV DV
LQWHJHUV ZLWK WKH H[FHSWLRQ RI SDUDPHWHU ����� ZKLFK PD\ EH
DVVLJQHG DV DQ LQWHJHU RU DV D ELW SDWWHUQ� 7KH SDUDPDFUR RXWSXW
LQSXW SDUDPHWHUV DYDLODEOH WR WKH SDUW SURJUDPPHU DUH�

� ����� �� ����� DQG ����� �� �����
:KHQ WKH YDOXHV RI WKHVH SDUDPHWHUV DUH DVVLJQHG LQ WKH SDUW
SURJUDP� WKH\ VKRXOG EH DVVLJQHG YDOXHV RI � RU � �DV ELW
SDWWHUQV�� ,I DQ\ LQWHJHU YDOXH RWKHU WKDQ ]HUR LV DVVLJQHG WR WKHVH
SDUDPHWHUV� ORJLF LQWHUSUHWV LW DV D �� 7KHVH SDUDPDFUR ORJLF
SDUDPHWHUV DUH XVHG WR SDVV WKH ELQDU\ HTXLYDOHQW RI WKH LQWHJHU
DVVLJQHG WR ������ ����� LV WKH ILUVW ELW� ����� LV WKH VHFRQG ELW�
����� LV WKH WKLUG ELW� DQG VR IRUWK XS WR SDUDPHWHU ����� �ZKLFK
LV WKH ��QG ELW�� :KHQ D YDOXH LV DVVLJQHG WR ������ WKH YDOXHV
DVVLJQHG WR ����� � ����� DUH RYHUZULWWHQ ZLWK WKH ELQDU\
HTXLYDOHQW RI ������
7KH VHFRQG VHW RI SDUDPHWHUV� ����� �� ������ IXQFWLRQV WKH VDPH
ZD\�
� ����� �� ����� DQG ����� �� �����
7KH FRQWURO DOZD\V LQWHUSUHWV WKHVH SDUDPHWHUV DV LQWHJHU YDOXHV�
����� LV WKH RQO\ SDUDPHWHU WKDW PD\ DOVR EH LQWHUSUHWHG E\ WKH
SDUW SURJUDP RQ D SHU�ELW EDVLV XVLQJ SDUDPHWHUV ����� �� ������
7KH VHFRQG VHW RI SDUDPHWHUV� ����� �� ������ IXQFWLRQV WKH VDPH
ZD\�

6HH WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ IRU D GHWDLOHG GHVFULSWLRQ RI
WKH XVH DQG RSHUDWLRQ RI WKHVH LQSXW IODJV�
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7KHUH DUH WKUHH PHWKRGV IRU DVVLJQLQJ SDUDPHWHUV� 7KH\ FDQ EH
DVVLJQHG E\�

� XVLQJ DUJXPHQWV �RQO\ DYDLODEOH IRU ORFDO SDUDPHWHUV�
� GLUHFW DVVLJQPHQWV
� XVLQJ WDEOHV �YLHZ RU VHW FRPPRQ SDUDPHWHUV� YLHZ ORFDO

SDUDPHWHUV�

$VVLJQLQJ 3DUDPHWHUV 8VLQJ $UJXPHQWV

$UJXPHQWV PD\ EH XVHG RQO\ WR DVVLJQ ORFDO SDUDPHWHU YDOXHV�
6\VWHP� &RPPRQ� DQG ORJLF YDULDEOHV FDQQRW EH DVVLJQHG E\ XVLQJ
DUJXPHQWV� 8VXDOO\ SDUDPHWHUV DVVLJQHG E\ XVLQJ DQ DUJXPHQW DUH
YDULDEOHV IRU D PDFUR� 7KH\ DUH XVXDOO\ VSHFLILF WR WKH SDUW FXUUHQWO\
EHLQJ FXW �IRU H[DPSOH� WKH OHQJWK DQG GLDPHWHU RI D VKDIW LQ D PDFUR
WKDW WXUQV D VKDIW��

7KH ��3& FRQWURO SURYLGHV ILYH VHWV RI ORFDO SDUDPHWHUV� 7KH ILUVW VHW
RI ORFDO SDUDPHWHUV �WKRVH WKDW DSSO\ WR WKH PDLQ SURJUDP DQG DQ\
VXESURJUDP FDOO� PD\ QRW EH DVVLJQHG XVLQJ DUJXPHQWV� 7KH VHFRQG
WKURXJK ILIWK VHWV PD\ EH DVVLJQHG E\ WKHLU DVVRFLDWLRQ WR JLYHQ
ZRUGV LQ DQ DUJXPHQW VWDWHPHQW ORFDWHG LQ D SDUDPDFUR FDOOLQJ EORFN�
7DEOH ���+ JLYHV D OLVWLQJ RI DUJXPHQWV DQG WKHLU FRUUHVSRQGLQJ
SDUDPHWHU QXPEHUV�

7KHVH DUJXPHQWV DVVLJQ YDOXHV WR WKH ORFDO SDUDPHWHUV DVVRFLDWHG
ZLWK WKH SDUDPDFUR FDOOHG LQ WKH VDPH EORFN�

$VVLJQLQJ 3DUDPHWHU
9DOXHV
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7DEOH ���+
$UJXPHQW $VVLJQPHQWV
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 ,I PRUH WKDQ RQH ,� -� RU . VHW LV SURJUDPPHG LQ D EORFN� XVH 7DEOH ���+ �%� IRU WKH SDUDPHWHU
DVVLJQPHQW�
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7R HQWHU D YDOXH IRU D SDUDPHWHU � XVLQJ DQ DUJXPHQW� HQWHU WKH ZRUG
FRUUHVSRQGLQJ WR WKH GHVLUHG SDUDPHWHU QXPEHU LQ D EORFN WKDW FDOOV D
SDUDPDFUR �IRU OHJDO DUJXPHQW ORFDWLRQV� VHH VSHFLILF IRUPDWV IRU
FDOOLQJ WKH PDFUR� IROORZHG E\ WKH YDOXH WR DVVLJQ WKDW SDUDPHWHU�
)RU H[DPSOH�

*��3����$��� %���

DVVLJQV WKH YDOXH RI�

��� WR ORFDO SDUDPHWHU �� LQ SDUDPDFUR ����

�� WR ORFDO SDUDPHWHU �� LQ SDUDPDFUR ����

<RX FDQ VSHFLI\ DUJXPHQWV DV DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� )RU
H[DPSOH�

*���$����%>���������@&>6,1>����@@�

'LUHFW $VVLJQPHQW 7KURXJK 3URJUDPPLQJ

7KLV DVVLJQPHQW PHWKRG DSSOLHV WR /RFDO� &RPPRQ� 6\VWHP� DQG
ORJLF SDUDPHWHUV� <RX FDQ SHUIRUP GLUHFW DVVLJQPHQW LQ 0DLQ�
0DFUR� RU 0', SURJUDPV� 'LUHFW DVVLJQPHQW LV GRQH E\ VHWWLQJ WKH
SDUDPHWHU HTXDO WR VRPH YDOXH LQ DQ HTXDWLRQ XVLQJ WKH ´  µ
RSHUDWRU� )RU H[DPSOH� WR DVVLJQ D YDOXH RI � WR SDUDPHWHU QXPEHU
���� VLPSO\ HQWHU WKH IROORZLQJ SURJUDP EORFN�

���� ��

7KH YDOXH WR WKH OHIW RI WKH HTXDOV VLJQ PXVW FRQWDLQ WKH � VLJQ
IROORZHG E\ D OHJDO SDUDPHWHU QXPEHU� 7KLV SDUDPHWHU QXPEHU PD\
DOVR WDNH RQ WKH IRUP RI�

�SDUDPHWHU H[SUHVVLRQ  SDUDPHWHU H[SUHVVLRQ

([DPSOH �����
&DOOLQJ 3DUDPHWHU 1XPEHUV

�� ��

���� ��

�>6,1>��@@ ��

�>�����@ ��

�>��@ ��

$OO RI WKH DERYH FDQ EH XVHG DV OHJDO SDUDPHWHU QXPEHUV� $Q\ WLPH
WKDW D GLIIHUHQW SDUDPHWHU LV XVHG EHWZHHQ WKH >@ V\PEROV� WKH FXUUHQW
YDOXH RI WKDW SDUDPHWHU LV XVHG IRU HYDOXDWLRQ� )RU H[DPSOH�

�� ��

�� �����

7KH QHW UHVXOW RI WKH DERYH WZR EORFNV ZRXOG EH WKH DVVLJQPHQW RI D
YDOXH RI � WR SDUDPHWHU ���
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([DPSOH �����
$VVLJQLQJ 3DUDPHWHUV�

���� ����

���� ����

���� ���

���� �����

���� �������

<RX FDQ DOVR DVVLJQ PXOWLSOH SDUDPDFUR SDUDPHWHUV LQ D VLQJOH EORFN�
,Q D PXOWLSOH DVVLJQPHQW EORFN� HDFK DVVLJQPHQW LV VHSDUDWHG E\ D
FRPPD� )RU H[DPSOH�

�� ������� 5281'>�����@����� ������

,I \RX XVH PXOWLSOH DVVLJQPHQWV LQ WKH VDPH EORFN� UHPHPEHU�

� <RX FDQ HQWHU DV PDQ\ DVVLJQPHQWV DV FDQ EH W\SHG LQWR RQH
EORFN ���� FKDUDFWHUV PD[LPXP��

� )RU ORFDO DQG FRPPRQ SDUDPHWHUV� EORFN H[HFXWLRQ LV IURP
OHIW WR ULJKW� )RU H[DPSOH�

��  ����� �����

:KHQ H[HFXWHG� �� LV �� DQG �� LV ��
� 2QFH WKH ILUVW SDUDPDFUR SDUDPHWHU DVVLJQPHQW LV PDGH LQ D

EORFN� RQO\ DVVLJQPHQW V\QWD[ LV DOORZHG LQ WKDW EORFN� <RX
FDQQRW SURJUDP RWKHU LQIRUPDWLRQ LQ WKDW EORFN� LQFOXGLQJ
SURJUDPPLQJ D *�FRGH� )RU H[DPSOH�

��  �����*�;���

JHWV WKH HUURU PHVVDJH� ´3$5$0(7(5 $66,*10(17
6<17$; (5525µ
� 2QO\ DVVLJQ WKH VDPH SDUDPHWHU D YDOXH RQFH LQ HDFK EORFN�

)RU H[DPSOH�

�� ���� ���� ��

FDXVHV WKH HUURU PHVVDJH ´3$5$0(7(5 $66,*10(17
6<17$; (5525µ WR DSSHDU� VLQFH �� LV DVVLJQHG D YDOXH WZLFH
LQ WKH VDPH EORFN ��� � DQG �� ���

'LUHFW $VVLJQPHQW 7KURXJK 7DEOHV

8VH WKLV IHDWXUH WR YLHZ RU VHW FRPPRQ SDUDPHWHUV DQG YLHZ ORFDO
SDUDPHWHUV� $VVLJQPHQW WKURXJK WDEOHV LV JHQHUDOO\ XVHG WR HGLW
FRPPRQ SDUDPHWHUV�
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$FFHVV WKH SDUDPDFUR WDEOHV XVLQJ WKH IROORZLQJ VWHSV�

�� 3UHVV WKH ^0$&52 3$5$0` VRIWNH\�

�VRIWNH\ OHYHO ��

�� 3UHVV WKH DSSURSULDWH VRIWNH\ IRU WKH WDEOH WR EH YLHZHG� 7KH
PDFUR SDUDPHWHUV DUH VHSDUDWHG LQ WR � WDEOHV�

� ^/2&$/ 3$5$0` VRIWNH\ �� 8VH WKLV VRIWNH\ WR YLHZ WKH ORFDO
SDUDPHWHUV RI WKH FXUUHQWO\ DFWLYH SURJUDP �XQOHVV WKH EORFN
ORRN DKHDG KDV VFDQQHG DQ XSFRPLQJ SDUDPDFUR FDOO�� 7KLV
WDEOH LQFOXGHV SDUDPHWHUV QXPEHUHG � � ��� 2QO\ RQH RI WKH
ILYH DYDLODEOH VHWV FDQ EH YLHZHG RQ WKLV VFUHHQ DW DQ\ RQH
WLPH� 7KH ORFDO SDUDPHWHUV UHVHW WR ]HUR DW WKH HQG RI SURJUDP
FRPPDQG �0�� RU 0����

� ^&20�� 3$5$0` VRIWNH\ �� 8VH WKLV VRIWNH\ WR YLHZ RU HGLW WKH
FRPPRQ SDUDPHWHUV QXPEHUHG ��� � ��� �DYDLODEOH WR DQ\
SURJUDP� VXESURJUDP� RU SDUDPDFUR SURJUDP�� 7KHVH
FRPPRQ SDUDPHWHUV ORVH WKHLU YDOXH DQG DUH UHVHW WR ]HUR
ZKHQ SRZHU WR WKH FRQWURO LV WXUQHG RII�

� ^&20��$ 3$5$0` VRIWNH\ �� 8VH WKLV VRIWNH\ WR YLHZ RU HGLW WKH
FRPPRQ SDUDPHWHUV �DYDLODEOH WR DQ\ SURJUDP� VXESURJUDP�
RU SDUDPDFUR SURJUDP� QXPEHUHG ��� � ���� 7KHLU YDOXH LV
UHWDLQHG HYHQ ZKHQ SRZHU WR WKH FRQWURO LV F\FOHG RII� ,Q
DGGLWLRQ WR EHLQJ EDFNHG XS� WKHVH SDUDPHWHUV DOORZ DQ
DOSKDQXPHULF QDPH WR EH DVVLJQHG WR WKHP� 7KLV
DOSKDQXPHULF QDPH LV RQO\ IRU WKH SXUSRVH RI HDV\
LGHQWLILFDWLRQ� ,W PD\ QRW EH XVHG WR FDOO D FRPPRQ SDUDPHWHU
LQ D SURJUDP�

� ^&20��% 3$5$0` VRIWNH\ �� 8VH WKLV VRIWNH\ WR YLHZ RU HGLW WKH
FRPPRQ SDUDPHWHUV� 7KHLU YDOXH LV UHWDLQHG HYHQ ZKHQ SRZHU
WR WKH FRQWURO LV F\FOHG RII� 7KH\ GLIIHU IURP FRPPRQ �$
SDUDPHWHUV LQ WKDW WKH\ GR QRW DOORZ DQ DGGLWLRQDO QDPH WR EH
VWRUHG LQ WKH WDEOH ZLWK WKHLU YDOXHV�

,I YLHZLQJ WKH ORFDO SDUDPHWHU WDEOH� GR QRW FRQWLQXH WR VWHS �� ,I
HGLWLQJ RQH RI WKH FRPPRQ WDEOHV� PRYH RQ WR VWHS ��

�VRIWNH\ OHYHO ��
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�� 6HOHFW D SDUDPHWHU WR FKDQJH E\ PRYLQJ WKH FXUVRU WR WKH GHVLUHG
SDUDPHWHU QXPEHU� 7KH VHOHFWHG SDUDPHWHU LV VKRZQ LQ UHYHUVH
YLGHR� 0RYH WKH FXUVRU E\ DQ HQWLUH SDJH E\ SUHVVLQJ WKH XS RU
GRZQ FXUVRU NH\ ZKLOH KROGLQJ GRZQ WKH >6+,)7@ NH\�

3UHVVLQJ WKH ^6($5&+ 180%(5` VRIWNH\ DOORZV D UDSLG VHDUFK
IRU WKH GHVLUHG SDUDPHWHU QXPEHU� 7R XVH WKLV IHDWXUH WR
SRVLWLRQ WKH FXUVRU� SUHVV WKH ^6($5&+ 180%(5` VRIWNH\� .H\
LQ WKH GHVLUHG SDUDPHWHU QXPEHU DQG SUHVV WKH >(17(5@ NH\�
7KH HQWHUHG SDUDPHWHU QXPEHU LV VKRZQ LQ UHYHUVH YLGHR�

�� 6HOHFW DQG FRPSOHWH WKH DSSURSULDWH VWHS WR DOWHU WKH FRPPRQ
SDUDPHWHU YDOXHV� 7KH WKUHH RSWLRQV LQFOXGH�

� 7R UHSODFH WKH FXUUHQW YDOXH RI WKH VHOHFWHG SDUDPHWHU�
SUHVV WKH ^5(3/&( 9$/8(` VRIWNH\� .H\ LQ WKH QHZ YDOXH IRU
WKH SDUDPHWHU DQG SUHVV WKH >(17(5@ NH\� 7KH ROG YDOXH LV
UHSODFHG ZLWK WKH YDOXH MXVW NH\HG LQ�

� 7R ]HUR WKH FXUUHQW RI D VHOHFWHG SDUDPHWHU� SUHVV WKH
^=(52 9$/8(` VRIWNH\� 7KH PHVVDJH ´6(/(&7 9$/8( 72
=(52 $1' 35(66 (17(5µ DSSHDUV� 6HOHFW WKH SDUDPHWHU
ZKLFK LV WR EH VHW WR ]HUR� DQG SUHVV WKH >(17(5@ NH\� 7KH
FXUUHQW YDOXH RI WKH VHOHFWHG SDUDPHWHU LV UHSODFHG ZLWK ]HUR�

� 7R ]HUR DOO RI WKH SDUDPHWHU YDOXHV WKDW DUH IRXQG LQ WKLV
SDUDPHWHU WDEOH� SUHVV WKH ^� $// 9$/8(6` VRIWNH\� 7KH
FRQWURO GLVSOD\V WKH SURPSW ´2. 72 =(52 $// 9$/8(6"
�<�1��µ 3UHVV WKH < FKDUDFWHU IROORZHG E\ WKH >(17(5@ NH\ WR
]HUR DOO SDUDPHWHU YDOXHV LQ WKH WDEOH� 3UHVV WKH 1 FKDUDFWHU
IROORZHG E\ WKH >(17(5@ NH\ WR DERUW WKH RSHUDWLRQ�
�� :KLOH YLHZLQJ RQH RI WKH SDUDPHWHU VFUHHQV GXULQJ

SURJUDP H[HFXWLRQ� DQ\ FKDQJHV WR D SDUDPHWHU YDOXH RQ
WKDW VFUHHQ WKDW DUH PDGH E\ WKH SURJUDP DUH XSGDWHG DQG
GLVSOD\HG� %\ SUHVVLQJ WKH ^5()56+ 6&5((1` VRIWNH\� DQ\
SDUDPHWHUV WKDW KDYH EHHQ FKDQJHG E\ WKH SURJUDP DUH
XSGDWHG WR WKHLU FXUUHQW YDOXHV�

�� ,I \RX SUHVVHG WKH ^&20��$ 3$5$0` VRIWNH\ �LQ VWHS ��� DGGLWLRQDO
VRIWNH\V DUH DYDLODEOH WR DOWHU WKH SDUDPHWHU QDPH� 6HOHFW DQG
FRPSOHWH WKH DSSURSULDWH VWHS WR DOWHU WKH FRPPRQ SDUDPHWHU
QDPHV� 7KH WKUHH RSWLRQV LQFOXGH�

� 7R HGLW DQ H[LVWLQJ SDUDPHWHU QDPH RU HQWHU D SDUDPHWHU
QDPH IRU WKH ILUVW WLPH IRU D ORFDO SDUDPHWHU� SUHVV WKH
^5(3/&( 1$0(` VRIWNH\� .H\ LQ D SDUDPHWHU QDPH IRU WKH
SDUDPHWHU� $ QDPH PD\ EH XS WR � FKDUDFWHUV ORQJ DQG
LQFOXGH DQ\ DOSKDQXPHULF FKDUDFWHU ZLWK WKH H[FHSWLRQ RI D
IHZ RI WKH VSHFLDO V\PEROV� $IWHU WKH QDPH LV NH\HG LQ� SUHVV
WKH >(17(5@ NH\� 7KH QHZ SDUDPHWHU QDPH LV GLVSOD\HG QH[W
WR WKH YDOXH RI WKDW SDUDPHWHU�
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� 7R FOHDU D SDUDPHWHU QDPH VR WKDW QR QDPH LV GLVSOD\HG
QH[W WR WKH SDUDPHWHU RQ WKH VFUHHQ� SUHVV WKH
^&/($5 1$0(` VRIWNH\� 7KH PHVVDJH ´6(/(&7 1$0( 72
&/($5 $1' 35(66 (17(5µ DSSHDUV� 6HOHFW WKH QDPH WR
FOHDU DQG SUHVV WKH >(17(5@ NH\� 7KH FXUUHQWO\ VHOHFWHG
SDUDPHWHU QDPH LV GHOHWHG�

� 7R FOHDU DOO RI WKH SDUDPHWHU QDPHV WKDW DUH IRXQG RQ WKH
^&20021 �$` VFUHHQ IRU DOO RI WKH SDUDPHWHUV� SUHVV WKH
^&/($5 $// 10` VRIWNH\� 7KH SURPSW ´2. 72 &/($5 $//
1$0(6" �<�1�� µ DSSHDUV� 3UHVV < IROORZHG E\ WKH >(17(5@

NH\ LI LW LV RND\ WR GHOHWH DOO SDUDPHWHU QDPHV� 3UHVV 1
IROORZHG E\ WKH >(17(5@ NH\ LI \RX ZDQW WR DERUW WKH
GHOHWH�DOO�QDPH RSHUDWLRQ�
�� 7KH SDUDPHWHU QDPH LV XVHG RQO\ IRU GLVSOD\ SXUSRVHV� ,W

KDV QR UHDO IXQFWLRQ RWKHU WKDQ WR SHUPDQHQWO\ ODEHO D
SDUDPHWHU YDOXH� 7KH SDUDPHWHU QDPH LV UHWDLQHG DV LV WKH
SDUDPHWHU YDOXH IRU WKHVH SDUDPHWHUV HYHQ DIWHU SRZHU LV
WXUQHG RII� 7KH VRIWNH\V XVHG WR HGLW WKH SDUDPHWHU QDPH
RSHUDWH WKLV ZD\�

�VRIWNH\ OHYHO ��

$GGUHVVLQJ $VVLJQHG 3DUDPHWHUV

2QFH \RX DVVLJQ D SDUDPHWHU \RX FDQ DGGUHVV LW LQ D SURJUDP�

([DPSOH �����
$GGUHVVLQJ $VVLJQHG 3DUDPHWHUV

���� ��

���� ��

*��;������ � $[LV PRYHV WR ���

*��[>������@ $[LV PRYHV WR �

<RX FDQ DOVR LQGLUHFWO\ DGGUHVV SDUDPHWHUV ZLWK RWKHU SDUDPHWHUV

([DPSOH �����
,QGLUHFWO\ $GGUHVVLQJ 3DUDPHWHUV

���� ���

���� �����

*�� ;�>����@� ; D[LV PRYHV WR WKH
FRQWHQWV RI ���� ZKLFK
LV ����� ���� KDV WKH
YDOXH RI ������

%DFNLQJ 8S 3DUDPHWHU 9DOXHV

<RX FDQ EDFN XS WKH FRQWHQWV RI &20�� &20�$� RU &20�%
LQGLYLGXDOO\� RU DOO RI WKHVH VLPXOWDQHRXVO\� E\ XVLQJ WKH %$&.83
VRIWNH\V�
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�VRIWNH\ OHYHO ��

7R EDFN XS SDUDPHWHUV� 3UHVV WKLV VRIWNH\�

���� �� ��� ^%$&.83 &20�`

���� �� ��� ^%$&.83 &20�$`

���� �� ��� ^%$&.83 &20�%`

DOO RI WKH DERYH ^%$&.83 $//`

�� 3UHVV WKH DSSURSULDWH %$&.83 VRIWNH\�

7KH V\VWHP SURPSWV \RX IRU D ILOH QDPH�

�� (QWHU D QDPH IRU WKH EDFNXS ILOH DQG SUHVV >(17(5@�

7KH V\VWHP YHULILHV WKH ILOH QDPH DQG EDFNV XS WKH VHOHFWHG
SDUDPHWHUV LQWR WKH VSHFLILHG SDUW SURJUDP� <RX FDQ UHVWRUH
WKHVH SDUDPHWHUV E\ VHOHFWLQJ DQG H[HFXWLQJ WKDW SDUW
SURJUDP�

,PSRUWDQW� ,I SDUW SURJUDP FDOFXODWLRQV FDXVH DQ RYHUIORZ YDOXH�
WKHQ WKH JHQHUDWHG EDFNXS ILOH FRQWDLQV DQ 0�� DQG WKH
SDUDPHWHU QXPEHU IROORZHG E\ WKH ZRUG
´29(5)/2:µ DV D FRPPHQW�

:KHQ D SDUDPDFUR LV FDOOHG� H[HFXWLRQ RI WKH FXUUHQWO\ DFWLYH SDUW
SURJUDP LV KDOWHG� DQG H[HFXWLRQ LV WUDQVIHUUHG WR WKH PDFUR SURJUDP�
&DOO SDUDPDFURV LQ WKH IROORZLQJ ZD\V�

� 3URJUDPPLQJ *�� LQ D SDUW SURJUDP
� 3URJUDPPLQJ *�� RU *���� LQ D SDUW SURJUDP
� 6HWWLQJ WKH SURSHU $03 GDWD FDQ FDOO D SDUDPDFUR ZLWK WKH

SURJUDPPLQJ RI VSHFLILF *�� 7�� 6�� 0�� DQG %�FRGHV
<RX FDQ XVH D SDUDPDFUR FDOO WR FDOO DQ\ SURJUDP WKDW KDV D SURJUDP
QDPH RI XS WR ILYH QXPHULF GLJLWV IROORZLQJ WKH OHWWHU 2 �UHIHU WR
FKDSWHU � RQ SURJUDP QDPHV�� 7KLV SURJUDP PXVW DOVR FRQWDLQ DQ
0�� HQG RI VXESURJUDP RU PDFUR FRGH VRPHZKHUH LQ WKH SURJUDP
EHIRUH DQ 0�� RU 0�� LV UHDG� 7KLV 0�� FRGH FDXVHV FRQWURO WR
UHWXUQ WR WKH PDLQ SURJUDP RU UHVWDUWV WKH SDUDPDFUR LI LW LV WR EH
H[HFXWHG PRUH WKDQ RQH WLPH�

0DFUR &DOO &RPPDQGV
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,PSRUWDQW� 7KH 0�� FRGH PD\ EH SURJUDPPHG DQ\ZKHUH LQ D
SDUDPDFUR SURJUDP EORFN SURYLGHG QR D[LV ZRUGV DUH
SURJUDPPHG WR WKH OHIW RI WKH 0��� $Q\ LQIRUPDWLRQ
�RWKHU WKDQ D[LV ZRUGV� SURJUDPPHG WR WKH OHIW RI 0��
LV H[HFXWHG DV SDUW RI WKH SDUDPDFUR� $Q\ LQIRUPDWLRQ
�LQFOXGLQJ D[LV ZRUGV� SURJUDPPHG LQ WKH EORFN WR WKH
ULJKW RI WKH 0�� FRPPDQG LV LJQRUHG�

0��;��� ;�� LV LJQRUHG

;��0��� (UURU LV JHQHUDWHG

0��0��� 0�� LV H[HFXWHG

$IWHU WKH FRQWURO KDV H[HFXWHG WKH PDFUR WKH VSHFLILHG QXPEHU RI
WLPHV �DV VSHFLILHG E\ WKH /�ZRUG�� H[HFXWLRQ LV UHWXUQHG WR WKH EORFN
IROORZLQJ WKH SDUDPDFUR FDOO LQ WKH FDOOLQJ SURJUDP�

�
$77(17,21� $Q\ HGLWV PDGH WR D VXESURJUDP� RU
WR D SDUDPDFUR SURJUDP �DV GHVFULEHG LQ FKDSWHU �� WKDW
KDV DOUHDG\ EHHQ FDOOHG IRU DXWRPDWLF H[HFXWLRQ� DUH
LJQRUHG XQWLO WKH FDOOLQJ SURJUDP LV GLVDEOHG DQG
UHDFWLYDWHG� 6XESURJUDPV DQG SDUDPDFURV DUH FDOOHG
IRU DXWRPDWLF H[HFXWLRQ WKH LQVWDQW WKDW WKH FDOOLQJ
SURJUDP LV VHOHFWHG DV DFWLYH �UHIHU WR FKDSWHU ���

1RQPRGDO 3DUDPDFUR &DOO �*���

8VH WKLV IRUPDW IRU FDOOLQJ D SDUDPDFUR XVLQJ WKH *�� FRPPDQG�

*�� 3B /B $B %B�

:KHUH� ,V�

3 ,QGLFDWHV WKH SURJUDP QXPEHU RI WKH FDOOHG PDFUR� 3 UDQJHV IURP � � ������

/ 3URJUDPV WKH QXPEHU RI WLPHV WKH PDFUR LV H[HFXWHG� / UDQJHV IURP � � ����� DQG
PD\ EH H[SUHVVHG DV DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� ,I QRW VSHFLILHG� WKH FRQWURO
XVHV D GHIDXOW YDOXH RI ��

$�= 2SWLRQDO DUJXPHQW VWDWHPHQWV� 0D\ EH SURJUDPPHG XVLQJ DQ\ OHWWHU IURP $ WR =
H[FOXGLQJ *� /� 1� 2� RU 3� 8VHG WR DVVLJQ QXPHULF YDOXHV WR SDUDPHWHUV LQ WKH
SDUDPDFUR �VHH 7DEOH ���+�� $UJXPHQWV PD\ EH VSHFLILHG DV DQ\ YDOLG SDUDPHWULF
H[SUHVVLRQ�

7KH *�� FRPPDQG LV QRQPRGDO� 7KH PDFUR LV H[HFXWHG RQO\ DW WKH
WLPH WKH FRQWURO H[HFXWHV WKH *�� EORFN� 7KH FRQWURO FDOOV WKH PDFUR
VSHFLILHG E\ WKH *�� EORFN DV SURJUDPPHG E\ WKH 3�ZRUG�

7KH FRQWURO H[HFXWHV WKLV PDFUR XQWLO WKH FRQWURO UHDFKHV DQ 0��
PDFUR UHWXUQ FRGH� 7KH PDFUR WKHQ UHWXUQV WR WKH QH[W XQH[HFXWHG
VHTXHQWLDO EORFN LQ WKH FDOOLQJ SURJUDP XQOHVV WKH PDFUR KDV QRW
EHHQ UHSHDWHG WKH QXPEHU RI WLPHV DV GHWHUPLQHG E\ WKH /�ZRUG� ,I
WKLV LV WKH FDVH� WKH PDFUR UH�H[HFXWHV�
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<RX FDQ GHILQH WKH /�ZRUG RU DQ\ RSWLRQDO DUJXPHQW VWDWHPHQWV LQ D
*�� EORFN E\ XVLQJ DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� )RU H[DPSOH�

*�� 3���� />����@ $>���@ %>6,1>����@@�

0RGDO 3DUDPDFUR &DOO �*���

8VH WKLV IRUPDW IRU FDOOLQJ D SDUDPDFUR XVLQJ WKH *�� FRPPDQG�

*�� 3B /B $B %B�

:KHUH� ,V�

3 ,QGLFDWHV WKH SURJUDP QXPEHU RI WKH FDOOHG PDFUR� 3 UDQJHV IURP � � ������

/ 3URJUDPV WKH QXPEHU RI WLPHV WKH PDFUR LV H[HFXWHG DIWHU HDFK PRWLRQ EORFN WKDW
IROORZV WKH *��� / UDQJHV IURP � � ����� DQG PD\ EH H[SUHVVHG DV DQ\ YDOLG
SDUDPHWULF H[SUHVVLRQ� ,I QRW VSHFLILHG� WKH FRQWURO XVHV D GHIDXOW YDOXH RI ��

$�= 2SWLRQDO DUJXPHQW VWDWHPHQWV� 0D\ EH SURJUDPPHG XVLQJ DQ\ OHWWHU IURP $ WR =
H[FOXGLQJ *� /� 1� 2� RU 3� 8VHG WR DVVLJQ QXPHULF YDOXHV WR SDUDPHWHUV LQ WKH
SDUDPDFUR �VHH 7DEOH ���+�� $UJXPHQWV PD\ EH VSHFLILHG DV DQ\ YDOLG SDUDPHWULF
H[SUHVVLRQ�

7KH *�� FRPPDQG LV PRGDO DQG UHPDLQV LQ HIIHFW XQWLO FDQFHOHG
ZLWK D *�� EORFN� 7KH PDFUR SURJUDPPHG E\ WKH 3�ZRUG LQ WKH *��
EORFN LV QRW H[HFXWHG ZKHQ WKH *�� EORFN LV UHDG� 7KH FRQWURO
GHOD\V PDFUR H[HFXWLRQ WR DQ\ EORFN IROORZLQJ WKH *�� FRPPDQG
WKDW FRQWDLQV D PRWLRQ FRPPDQG�

:KHQ WKH FRQWURO HQFRXQWHUV D PRWLRQ EORFN �HYHQ LI WKLV EORFN LV
FRQWDLQHG LQ D GLIIHUHQW PDFUR� IROORZLQJ WKH *�� EORFN� LW H[HFXWHV
WKH PRWLRQV FDOOHG IRU E\ WKDW EORFN ILUVW� $IWHU WKDW EORFN KDV EHHQ
H[HFXWHG� WKH FRQWURO WKHQ FDOOV WKH PDFUR VSHFLILHG E\ WKH *��
EORFN�

7KH FRQWURO H[HFXWHV WKLV PDFUR XQWLO WKH FRQWURO UHDFKHV DQ 0��
PDFUR UHWXUQ FRGH� 7KH PDFUR WKHQ UHWXUQV WR WKH QH[W XQH[HFXWHG
VHTXHQWLDO EORFN LQ WKH FDOOLQJ SURJUDP XQOHVV WKH PDFUR KDV QRW
EHHQ UHSHDWHG WKH QXPEHU RI WLPHV DV GHWHUPLQHG E\ WKH /�ZRUG� ,I
WKLV LV WKH FDVH� WKH PDFUR UH�H[HFXWHV�

(DFK WLPH WKDW D VSHFLILF PDFUR LV FDOOHG E\ D PRWLRQ FRPPDQG� LW LV
H[HFXWHG WKH QXPEHU RI WLPHV SURJUDPPHG ZLWK WKH /�ZRUG� $OO
ORFDO YDULDEOHV UHPDLQ DW WKHLU FXUUHQW YDOXH WKURXJKRXW WKH SURJUDP
XQOHVV UHSODFHG� WKH FRQWURO LV UHVHW� (�6723 LV UHVHW� RU WKH FRQWURO
HQFRXQWHUV DQ 0�� RU DQ 0�� FRGH LQ D SURJUDP�

$Q /�ZRUG SURJUDPPHG ZLWK D *�� PDFUR FDOO FDQQRW EH UHSODFHG
ZLWKRXW UH�SURJUDPPLQJ WKH HQWLUH *�� EORFN ZLWK WKH QHZ /�ZRUG�
$Q /�ZRUG LV DFWLYH HDFK WLPH WKH PDFUR LV FDOOHG E\ WKH PDLQ
SURJUDP DQG FDXVHV WKH PDFUR WR EH H[HFXWHG WKH QXPEHU RI WLPHV
SURJUDPPHG ZLWK /�



������ 3DUDPDFURV

3XEOLFDWLRQ ��������� �� $SULO ����

<RX FDQ GHILQH WKH /�ZRUG RU DQ\ RSWLRQDO DUJXPHQW VWDWHPHQWV LQ D
*�� EORFN E\ XVLQJ DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� )RU H[DPSOH�

*�� 3���� />����@ $>���@ %>6,1>����@@�

8QOLNH QRQPRGDO PDFUR FDOOV� WKH *�� PDFUR FDOO UHSHDWV
DXWRPDWLFDOO\ DIWHU DQ\ D[LV PRYH XQWLO FDQFHOOHG E\ D *�� EORFN�
7KLV DOVR DSSOLHV WR QHVWHG PDFURV� :KHQ WKH FRQWURO EHJLQV
H[HFXWLRQ RI WKH QHVWHG PDFUR ���� LQ WKH SURJUDP EHORZ� HDFK D[LV
PRYH LQ WKH QHVWHG PDFUR DOVR FDOOV IRU WKH H[HFXWLRQ RI WKH PDFUR
�����

([DPSOH �����
0RGDO 0DFUR &DOO

1����*��3�����

1����*��3�����

,Q ([DPSOH ������ DIWHU WKH FRPSOHWH H[HFXWLRQ RI WKH PDFUR �����
WKH PDFUR ���� LV FDOOHG� $Q\ PRWLRQ EORFNV LQ PDFUR ���� FDXVH
PDFUR ���� WR EH H[HFXWHG�

([DPSOH �����
0RGDO 0DFUR 2SHUDWLRQ

�0$,1��

2�����

12��*���

1���*��3����/�$����

1���;��

1���=���

1���*��3����$��

1���;���

1���*���

1���*���

1���0���

3DUDPHWHU �� LV VHW DW ��� LQ PDFUR �����
; $[LV LV PRYHG � XQLW DQG WKHQ PDFUR ���� LV FDOOHG DQG
H[HFXWHG � WLPHV�
= $[LV LV PRYHG ��� XQLWV DQG WKHQ PDFUR ���� LV FDOOHG DQG
H[HFXWHG � WLPHV�
3DUDPHWHU �� LV VHW DW �� LQ PDFUR �����

; D[LV LV PRYHG � XQLW WKHQ PDFUR ���� LV FDOOHG DQG
H[HFXWHG RQFH�
0DFUR ���� LV FDQFHOHG�
0DFUR ���� LV FDQFHOHG�

�0$&52��

2�����

1���=���

1����� ���

1���0���

= $[LV PRYHV DQ DPRXQW HTXDO WR WKH FXUUHQW YDOXH IRU
SDUDPHWHU ��
3DUDPHWHU �� IRU PDFUR ���� LV VHW DW ����
0DFUR HQG�

�0$&52��

2�����

1���=���

1���0���

= $[LV PRYHV DQ DPRXQW HTXDO WR WKH FXUUHQW YDOXH VHW
SDUDPHWHU �� �LQ WKLV FDVH DOZD\V � XQLWV�� 0DFUR ���� LV
FDOOHG DQG H[HFXWHG WZLFH�
0DFUR HQG�
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,PSRUWDQW� :KHQ WKH FRQWURO H[HFXWHV EORFN 1���� WKH RULJLQDO
YDOXH DV VHW LQ EORFN 1��� IRU SDUDPHWHU QXPEHU � LV
LJQRUHG� DQG WKH PRVW FXUUHQW YDOXH ����� LV XVHG� 7KH
ILUVW WLPH PDFUR ���� LV H[HFXWHG� = PRYHV ��� XQLWV�
7KH VHFRQG WLPH PDFUR ���� LV H[HFXWHG� = PRYHV ���
XQLWV�

0RGDO 3DUDPDFUR &DOO �*�����

8VH WKLV IRUPDW IRU FDOOLQJ D SDUDPDFUR XVLQJ WKH *���� FRPPDQG�

*���� 3B /B $B %B�

:KHUH� ,V�

3 ,QGLFDWHV WKH SURJUDP QXPEHU RI WKH FDOOHG PDFUR� 3 UDQJHV IURP � � ������

/ 3URJUDPV WKH QXPEHU RI WLPHV WKH PDFUR LV H[HFXWHG� / UDQJHV IURP � � ����� DQG
PD\ EH H[SUHVVHG DV DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� ,I QRW VSHFLILHG� WKH FRQWURO
XVHV D GHIDXOW YDOXH RI ��

$�= 2SWLRQDO DUJXPHQW VWDWHPHQWV� 0D\ EH SURJUDPPHG XVLQJ DQ\ OHWWHU IURP $ WR =
H[FOXGLQJ *� /� 1� 2� RU 3� 8VHG WR DVVLJQ QXPHULF YDOXHV WR SDUDPHWHUV LQ WKH
SDUDPDFUR �VHH 7DEOH ���+�� $UJXPHQWV PD\ EH VSHFLILHG DV DQ\ YDOLG SDUDPHWULF
H[SUHVVLRQ�

7KH *���� FRPPDQG LV PRGDO DQG LV H[HFXWHG LQ WKH VDPH PDQQHU DV
WKH *�� ZLWK WKHVH H[FHSWLRQV�

� 7KH PDFUR SURJUDPPHG E\ WKH 3�ZRUG LQ WKH *�� EORFN LV QRW
H[HFXWHG ZKHQ WKH *�� EORFN LV UHDG� ZKHUHDV WKH PDFUR
SURJUDPPHG E\ WKH *���� LV H[HFXWHG ZKHQ *���� LV UHDG�

� 7KH PDFUR LV H[HFXWHG LQ DQ\ DQG DOO EORFNV IROORZLQJ WKH
*����� QRW MXVW DIWHU PRWLRQ EORFNV� H[FHSW IRU SDUDPDFUR
FRPPDQG EORFNV VXFK DV DVVLJQPHQW� JRWR� HWF�

� $[LV PRWLRQ FDQQRW EH JHQHUDWHG E\ QRUPDO SURJUDP EORFNV�
$[LV PRWLRQ FDQ EH JHQHUDWHG RQO\ LQ WKH SURJUDP FDOOHG E\
*�����

� 7KH IROORZLQJ ZRUGV� ZKHQ SURJUDPPHG DIWHU WKH *����
EORFN� DUH XVHG DV DUJXPHQW DVVLJQPHQWV�

1� ZKHQ SURJUDPPHG DIWHU D ZRUG RWKHU WKDQ 1 RU 2� LV XVHG DV
DVVLJQPHQW ����
*� 7KH ODVW *�FRGH SURJUDPPHG LQ D EORFN LV XVHG DV DQ
DUJXPHQW VWDWHPHQW IRU SDUDPHWHU ���� $OO RWKHU *�FRGHV DUH
LQWHUSUHWHG DV QRUPDO�
/� $VVLJQV YDOXH WR SDUDPHWHU ���
3� $VVLJQV YDOXH WR SDUDPHWHU ���
$OO RWKHU DUJXPHQW DVVLJQPHQWV DUH LQWHUSUHWHG DV OLVWHG LQ
7DEOH ���+�
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7KH /�ZRUG RU DQ\ RSWLRQDO DUJXPHQW VWDWHPHQWV IROORZLQJ D *����
FDQ FRQWDLQ DQ\ YDOLG PDWKHPDWLFDO H[SUHVVLRQ� )RU H[DPSOH�

*���� 3���� />����@ $>���@ %>6,1>����@@�

([DPSOH �����
*���� 0DFUR 2SHUDWLRQ

1����*��*��*���
1����*����3����� 0DFUR ���� LV H[HFXWHG�

1����*��*��*��� *�� DQG *�� EHFRPH HIIHFWLYH� �� LV DVVLJQHG WR SDUDPHWHU
���� PDFUR ���� LV H[HFXWHG�

1����*��;��� �� LV DVVLJQHG WR SDUDPHWHU ���� �� LV DVVLJQHG WR SDUDPHWHU
���� PDFUR ���� LV H[HFXWHG�

1����� 0DFUR ���� LV H[HFXWHG�

1����*��� 0DFUR ���� LV GHDFWLYDWHG�

1����0��� SURJUDP HQG�

$Q\ WLPH WKH PDFUR LV FDOOHG �ZKLOH H[HFXWLQJ WKH *������ WKH
/�ZRUG SURJUDPPLQJ WKH QXPEHU RI UHSHWLWLRQV LV LQ HIIHFW� $Q\
DWWHPSW WR UH�SURJUDP DQ /�ZRUG RXWVLGH RI D *���� EORFN LV
LQWHUSUHWHG DV DQ DUJXPHQW DVVLJQPHQW IRU SDUDPHWHU ����

,PSRUWDQW� :KHQ QHVWLQJ D PDFUR �DQ\ PDFUR LQFOXGLQJ *�����
ZLWKLQ D *���� PDFUR� WKH RXWHU *���� PDFUR LV
H[HFXWHG DIWHU HDFK LQGLYLGXDO EORFN RI WKH QHVWHG
PDFUR� H[FHSW IRU SDUDPDFUR FRPPDQG EORFNV VXFK DV
DVVLJQPHQW� JRWR� HWF�

([DPSOH �����
1HVWLQJ D 0RGDO 0DFUR

1����*����3�����

1����*��3�����

$IWHU WKH H[HFXWLRQ RI HDFK LQGLYLGXDO EORFN ZLWKLQ WKH PDFUR �����
WKH PDFUR ���� LV FDOOHG�

<RX FDQ GHILQH WKH /�ZRUG RU DQ\ RSWLRQDO DUJXPHQW VWDWHPHQWV LQ D
*���� EORFN DV DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� )RU H[DPSOH�

*���� 3���� />����@ $>���@ %>6,1>����@@�
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$03��GHILQHG *��FRGH 0DFUR &DOO

8VH WKLV IRUPDW IRU FDOOLQJ DQ $03�GHILQHG PDFUR�

*B $B %B�

:KHUH� ,V�

*B 3URJUDPV DQ $03�GHILQHG *�FRGH FRPPDQG �IURP *� WR *�������

$�= 2SWLRQDO DUJXPHQW VWDWHPHQWV� 0D\ EH SURJUDPPHG XVLQJ DQ\ OHWWHU IURP $ WR =
H[FOXGLQJ *� /� 1� 2� RU 3� 8VHG WR DVVLJQ QXPHULF YDOXHV WR SDUDPHWHUV LQ WKH
SDUDPDFUR �VHH 7DEOH ���+�� $UJXPHQWV PD\ EH VSHFLILHG DV DQ\ YDOLG SDUDPHWULF
H[SUHVVLRQ�

$Q $03�GHILQHG *�FRGH PDFUR LV D *�FRGH WKDW LV VSHFLILHG LQ $03
E\ WKH V\VWHP LQVWDOOHU� :KHQ RQH RI WKHVH $03�GHILQHG *�FRGHV LV
H[HFXWHG LQ D SDUW SURJUDP� H[HFXWLRQ LV WUDQVIHUUHG WR WKH PDFUR
ZLWK WKH SURJUDP QXPEHU DVVRFLDWHG WR WKDW *�FRGH�

*�FRGH YDOXHV IRU SDUDPDFUR FDOOV PD\ UDQJH IURP � WR ������ 7KH
V\VWHP LQVWDOOHU PD\ GHILQH D PD[LPXP RI �� $03�GHILQHG *�FRGHV
WR FDOO VSHFLILF SDUDPDFUR SURJUDPV� 7KH SDUDPDFUR SURJUDP QDPH
FDOOHG ZLWK WKH $03�GHILQHG *�FRGH LV D SURJUDP QXPEHU IURP � WR
���� RU ���� WR ����� 5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ
IRU GHWDLOV�

,PSRUWDQW� 7KH V\VWHP LQVWDOOHU PD\ GLVDEOH WKH XVH RI
$03�GHILQHG * DQG 0�FRGH PDFUR FDOOV ZKHQ LQ 0',
PRGH� 5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR
GHWHUPLQH LI WKLV IHDWXUH LV IXQFWLRQDO LQ 0',�

$03�GHILQHG *�FRGH PDFURV FDQ EH H[HFXWHG DV HLWKHU PRGDO RU
QRQPRGDO PDFURV DV VHOHFWHG LQ $03� ,I VHOHFWHG DV PRGDO� WKH\ FDQ
EH H[HFXWH XVLQJ HLWKHU *�� PRGDOLW\ �VHH SDJH ������� RU *����
PRGDOLW\ �VHH SDJH �������� 7KLV PRGDOLW\ W\SH IRU $03 GHILQHG
*�FRGHV LV DOVR GHWHUPLQHG E\ WKH V\VWHP LQVWDOOHU LQ $03�

$Q\ RSWLRQDO DUJXPHQW VWDWHPHQWV IROORZLQJ DQ $03�GHILQHG
*�FRGH PD\ FRQWDLQ DQ\ YDOLG SDUDPHWULF H[SUHVVLRQ� )RU H[DPSOH�

*���$>���@%>6,1>����@@�

,Q D SDUW SURJUDP� LI PRUH WKDQ RQH GLJLW LV HQWHUHG DIWHU WKH GHFLPDO
SRLQW� WKH YDOXH LV WUXQFDWHG� )RU H[DPSOH� ������ LV ������ DQG
������ LV ������

,PSRUWDQW� &HUWDLQ $03�GHILQHG *�FRGH 0DFUR FDOOV FDQQRW EH
FDOOHG E\ DQ\ RWKHU $03�GHILQHG PDFUR FDOO� )RU
GHWDLOV� VHH SDJH �������
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$03�GHILQHG 0�FRGH 0DFUR &DOO

8VH WKLV IRUPDW IRU FDOOLQJ DQ $03�GHILQHG 0�FRGH PDFUR�

0��� $B%B

:KHUH� ,V�

0��� 3URJUDPV DQ $03�GHILQHG 0�FRGH FRPPDQG�

$�= 2SWLRQDO DUJXPHQW VWDWHPHQWV� 0D\ EH SURJUDPPHG XVLQJ DQ\ OHWWHU IURP $ WR =
H[FOXGLQJ *� /� 1� 2� RU 3� 8VHG WR DVVLJQ QXPHULF YDOXHV WR SDUDPHWHUV LQ WKH
SDUDPDFUR �VHH 7DEOH ���+�� $UJXPHQWV PD\ EH VSHFLILHG DV DQ\ YDOLG
SDUDPHWULF H[SUHVVLRQ�

7KHVH PDFURV DUH H[HFXWHG RQO\ DV QRQPRGDO PDFUR�

7KH WHUP $03�GHILQHG 0�FRGH PDFUR FRPHV IURP WKH IDFW WKDW WKH
0�FRGH WKDW FDOOV D VSHFLILF PDFUR SURJUDP LV VSHFLILHG LQ $03 E\
WKH V\VWHP LQVWDOOHU� 7KH V\VWHP LQVWDOOHU PD\ GHILQH 0�FRGHV WKDW
FDOOV SDUDPDFUR SURJUDPV ZLWK SURJUDP QDPHV UDQJLQJ IURP ���� WR
����� 5HIHU WR WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR GHWHUPLQH
ZKDW 0�FRGHV DUH XVHG WR FDOO ZKDW SDUDPDFUR SURJUDP QDPH�

:KHQ RQH RI WKHVH $03 DVVLJQHG 0�FRGHV LV VSHFLILHG LQ D SDUW
SURJUDP� H[HFXWLRQ LV WUDQVIHUUHG WR WKH PDFUR DVVRFLDWHG WR WKDW
VSHFLILF 0�FRGH�

0�FRGH YDOXHV IRU SDUDPDFUR FDOOV PD\ UDQJH IURP �� WR ���� 7KH
V\VWHP LQVWDOOHU PD\ GHILQH D PD[LPXP RI � $03�GHILQHG 0�FRGHV
WR FDOO VSHFLILF SDUDPDFUR SURJUDPV�

,PSRUWDQW� 7KH V\VWHP LQVWDOOHU PD\ RSWLRQDOO\ GLVDEOH WKH XVH RI
$03�GHILQHG * DQG 0�FRGH PDFUR FDOOV ZKHQ LQ 0',
PRGH� 6HH WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR
GHWHUPLQH LI WKLV IHDWXUH LV IXQFWLRQDO LQ 0',�

$03�GHILQHG 7�� 6�� DQG %�FRGH 0DFUR &DOO

8VH WKLV IRUPDW IRU FDOOLQJ DQ $03�GHILQHG 7�� 6�� RU %�FRGH PDFUR�

7 W �
6 V �

RU

% E �

:KHUH� ,V HTXDO WR WKH YDOXH DVVLJQHG WR SDUDPHWHU�

W ����

V ����

E ����

,PSRUWDQW� 3URJUDPPLQJ DUJXPHQWV DUH QRW DOORZHG ZLWK WKH
$03�GHILQHG 7�� 6�� RU %�FRGH PDFUR FDOOV�
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7KHVH PDFURV DUH H[HFXWHG RQO\ DV QRQPRGDO PDFUR�

7KH H[HFXWLRQ RI WKH 7�� 6�� RU %�FRGH PDFUR FDOOV LV WKH VDPH DV
0�FRGH PDFUR FDOOV ZLWK WKH IROORZLQJ H[FHSWLRQV�

� WKH SDUDPHWHU � UHIHUHQFHG ZKHQ FDOOHG
� WKH PDFUR SURJUDP FDOOHG

7 FDOOV PDFUR ����
6 FDOOV PDFUR ����
% FDOOV PDFUR ����

,Q RUGHU IRU WKH 7�� 6�� RU %�ZRUGV WR FDOO XS D PDFUR SURJUDP� WKHVH
SUHUHTXLVLWHV PXVW EH PHW�

�� 7KH YDOXH IROORZLQJ WKH ZRUG PXVW EH HTXDO WR WKH YDOXH VWRUHG
IRU WKH VSHFLILHG SDUDPHWHU ��

)RU H[DPSOH�

7���

7KH YDOXH RI �� PXVW KDYH EHHQ SUHYLRXVO\ VWRUHG DV WKH
YDOXH IRU WKH SDUDPHWHU �����

�� $Q $03 IODJ IRU WKDW VSHFLILF ZRUG PXVW EH WXUQHG RQ E\ WKH
V\VWHP LQVWDOOHU WR DOORZ WKDW ZRUG WR FDOO D PDFUR�

�� 7KH YDOXH IRU DQ $03�GHILQHG 7�� 6�� RU %�FRGH FRPPDQG KDV
WKH VDPH IRUPDW DQG UDQJH DV DQ RUGLQDU\ 7�� 6�� RU %�FRGH�

1HVWLQJ 0DFURV

1HVWLQJ RFFXUV ZKHQ RQH SURJUDP FDOOV DQRWKHU SURJUDP� $
VXESURJUDP FDOOHG E\ D PDLQ SURJUDP LV DQ H[DPSOH RI QHVWLQJ�
�7KH ´QHVWHGµ SURJUDP LV WKH SURJUDP FDOOHG��

1HVWLQJ DSSOLHV WR PDFURV DV ZHOO� :KHQ WKH PDLQ SURJUDP FDOOV D
PDFUR� WKH PDFUR LV VDLG WR EH RQ QHVWLQJ OHYHO �� ,I WKLV PDFUR LQ
WXUQ FDOOV DQRWKHU PDFUR� WKLV VHFRQG PDFUR LV VDLG WR EH LQ QHVWLQJ
OHYHO �� 0DFURV PD\ EH QHVWHG XS WR D PD[LPXP RI � OHYHOV�
+RZHYHU� LI WKH PD[LPXP QXPEHU RI QHVWHG SDUDPDFURV ��� LV
FRPELQHG ZLWK XS WR � VXESURJUDPV WKDW HQG ZLWK 0��� D PD[LPXP
RI � OHYHOV RI QHVWLQJ FDQ EH SURJUDPPHG�

:KDW LV QRW FRXQWHG DV DQ DGGLWLRQDO QHVWHG OHYHO" :KHQ D ORZHU
QHVWHG PDFUR ZLWK D PRGDO IHDWXUH IRUFHV D KLJKHU QHVWHG PDFUR WR
FDOO LW� WKH QXPEHU RI QHVWHG OHYHOV GRHV QRW LQFUHDVH� 1RU GRHV LW
LQFUHDVH ZKHQ D VXESURJUDP LV FDOOHG XVLQJ 0���
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3UHFDXWLRQV PXVW EH WDNHQ ZKHQ DWWHPSWLQJ WR QHVW $03 DVVLJQHG
PDFUR FDOOV VLQFH PDQ\ FRPELQDWLRQV RI WKHVH FDOOV PD\ QRW EH YDOLG�
7KH V\VWHP LQVWDOOHU GHWHUPLQHV LQ $03 WKH IXQFWLRQDOLW\ RI WKH
$03�GHILQHG PDFUR FDOO ZKHQ QHVWHG� 7KHVH WZR RSWLRQV DUH
DYDLODEOH �VHH WKH V\VWHP LQVWDOOHU·V GRFXPHQWDWLRQ WR GHWHUPLQH
ZKLFK DSSOLHV WR \RXU V\VWHP��

� :RUNV DV D PDFUR FDOO �� :KHQ ´ZRUNV DV D PDFUR FDOOµ LV
VHOHFWHG�
*�� 0�� 7�� 6�� RU %�FRGH PDFUR FDOOV WKDW DUH QHVWHG DQG
FDOOHG E\ RWKHU *�� 0�� 7�� 6�� RU %�FRGH PDFUR FDOOV DOORZ
QHVWLQJ DV VKRZQ LQ 7DEOH ���,�

7DEOH ���,
:RUNV DV D 0DFUR &DOO

&$//,1* 352*5$0 7<3( 2) 0$&52 1(67(' �

*���
*���RU
*���� $03�* $03�0

$03�7
6 RU %

*��� *�� RU *���� <HV <HV <HV <HV

$03 *�FRGH <HV 1R <HV <HV

$03 0�FRGH <HV <HV 1R 1R

$03 7�� 6� RU %�FRGH <HV \HV 1R 1R
�:KDW <HV�1R PHDQV�
<HV �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�

1R �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ QRW EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�
:KHQ WKLV QHVWLQJ LV DWWHPSWHG� WKH FRQWURO H[HFXWHV DQ\ RWKHU RSHUDWLRQ WKDW ZRXOG QRUPDOO\ EH

SHUIRUPHG E\ WKDW *�� 0�� 7�� 6�� RU %�FRGH �DV GHILQHG E\ WKH ��3& V\VWHP DV D VWDQGDUG FRGH� ORJLF� RU
VRPH RWKHU $03 IHDWXUH� DQG WKH SDUDPDFUR FDOO QRUPDOO\ PDGH E\ WKDW FRGH LV QRW SHUIRUPHG�

� :RUNV DV WKH V\VWHP�GHILQHG FRGH �� :KHQ ´ZRUNV DV WKH
V\VWHP GHILQHG FRGHµ LV VHOHFWHG� *�� 0�� 7�� 6�� RU %�FRGH
PDFUR FDOOV WKDW DUH QHVWHG DQG FDOOHG E\ RWKHU *�� 0�� 7�� 6��
RU %�FRGH PDFUR FDOOV DOORZ QHVWLQJ DV VKRZQ LQ 7DEOH ���-�
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7DEOH ���-
:RUNV DV WKH 6\VWHP�GHILQHG &RGH

&$//,1* 352*5$0 7<3( 2) 0$&52 1(67(' �

*���
*���RU
*���� $03�* $03�0

$03�7
6 RU %

*��� *�� RU *���� <HV <HV <HV <HV

$03 *�FRGH <HV 1R 1R 1R

$03 0�FRGH <HV 1R 1R 1R

$03 7�� 6� RU %�FRGH <HV 1R 1R 1R
�:KDW <HV�1R PHDQV�
<HV �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�

1R �� �� WKH PDFUR W\SH DFURVV WKH WRS URZ PD\ QRW EH FDOOHG IURP WKH PDFUR W\SH GRZQ WKH OHIW FROXPQ�
:KHQ WKLV QHVWLQJ LV DWWHPSWHG� WKH FRQWURO H[HFXWHV DQ\ RWKHU RSHUDWLRQ WKDW ZRXOG QRUPDOO\ EH

SHUIRUPHG E\ WKDW *�� 0�� 7�� 6�� RU %�FRGH �DV GHILQHG E\ WKH ��3& V\VWHP DV D VWDQGDUG FRGH� ORJLF� RU
VRPH RWKHU $03 IHDWXUH� DQG WKH SDUDPDFUR FDOO QRUPDOO\ PDGH E\ WKDW FRGH LV QRW SHUIRUPHG�

,PSRUWDQW� ,I WKH QHVWLQJ LV LQYDOLG �1R LQ RQH RI WKH DERYH WDEOHV��
WKH FRQWURO H[HFXWHV WKH SURJUDPPHG FRGH DV VRPH
RWKHU IXQFWLRQ �DV GHILQHG E\ WKH ��3& V\VWHP DV D
VWDQGDUG FRGH� ORJLF� RU VRPH RWKHU $03 IHDWXUH� DQG
WKH PDFUR FDOO LV QRW PDGH� ,I QR RWKHU IXQFWLRQ LV
IRXQG WKDW XVHV WKDW *�� 0�� 7�� 6�� RU %�FRGH� WKH
FRQWURO JHQHUDWHV DQ HUURU�

7KH UXOH WR IROORZ IRU 7DEOH ���- LV WKDW DQ $03�DVVLJQHG PDFUR PD\
QRW FDOO DQ $03�DVVLJQHG PDFUR�

)RU H[DPSOH� LI WKH FDOOLQJ SURJUDP LV DQ $03�DVVLJQHG 0�FRGH
PDFUR� WKHQ *��� *�� DQG *���� PDFUR FDOOV DUH DOORZHG� EXW QR
RWKHU W\SHV RI PDFUR FDOOV DUH DOORZHG� LQFOXGLQJ DQ 0�FRGH PDFUR�

(1' 2) &+$37(5
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3URJUDP ,QWHUUXSW

7KLV FKDSWHU GHVFULEHV WKH SURJUDP LQWHUUXSW IHDWXUH� 7KLV IHDWXUH
OHWV \RX H[HFXWH D VXESURJUDP RU SDUDPDFUR SURJUDP ZKLOH VRPH
RWKHU SURJUDP LV H[HFXWLQJ� 7KLV VXESURJUDP RU SDUDPDFUR LV
H[HFXWHG ZKHQ ORJLF UHFHLYHV DQ LQWHUUXSW VLJQDO �XVXDOO\ WKURXJK WKH
XVH RI VRPH VZLWFK WULJJHUHG E\ WKH RSHUDWRU RU RQH RI WKH D[HV��
7KH LQWHUUXSW SURJUDP FDQ EH H[HFXWHG HYHQ PLG�EORFN GXULQJ D
SURJUDPV H[HFXWLRQ�

8VH WKLV WDEOH WR ILQG WKH LQIRUPDWLRQ LQ WKLV FKDSWHU�

,QIRUPDWLRQ RQ� 2Q SDJH�

(QDEOLQJ DQG 'LVDEOLQJ ,QWHUUXSWV �0���0��� �����

,QWHUUXSW 5HTXHVW &RQVLGHUDWLRQV �����

,QWHUUXSW 7\SHV �����

7KH ,QWHUUXSW 3URJUDP �����

,QWHUUXSWV DUH HQDEOHG RU GLVDEOHG RQ WKH FRQWURO E\ WZR PRGDO
0��FRGHV� 7KHVH 0��FRGHV DUH GHWHUPLQHG LQ $03 E\ WKH V\VWHP
LQVWDOOHU� 7KLV PDQXDO DVVXPHV WKH IROORZLQJ YDOXHV IRU WKHVH
0��FRGHV �WKHVH DUH WKH GHIDXOW YDOXHV LQ $03��

0�� (QDEOHV 3URJUDP ,QWHUUXSWV

0�� 'LVDEOHV 3URJUDP ,QWHUUXSWV

:KHQ SURJUDP LQWHUUXSWV DUH HQDEOHG �0��� WKH FRUUHFW LQWHUUXSW
VLJQDO WR ORJLF ZLOO FDXVH DQ LQWHUUXSW SURJUDP WR EH H[HFXWHG� :KHQ
SURJUDP LQWHUUXSWV DUH GLVDEOHG �0��� DQ LQWHUUXSW VLJQDO LV LJQRUHG�

7KH IRUPDW IRU WKHVH 0��FRGHV LV�

0��/BB3BB�

0��/BB�

:KHUH � 6HOHFWV�

/ WKH W\SH RI LQWHUUXSW DQG WKH VLJQDO WKDW ZLOO FDOO WKH LQWHUUXSW� / UDQJHV IURP � � ��

3 WKH LQWHUUXSW SURJUDP� 3 LV IROORZHG E\ D � GLJLW QRQ�GHFLPDO SURJUDP QDPH�

$Q HUURU LV JHQHUDWHG LI DQ\WKLQJ RWKHU WKDQ DQ 1 ZRUG� D 3 RU /
ZRUG� D EORFN GHOHWH �� RU D FRPPHQW FKDUDFWHU LV SURJUDPPHG LQ WKH
0�� RU 0�� EORFN�

&KDSWHU 2YHUYLHZ

(QDEOLQJ DQG 'LVDEOLQJ
,QWHUUXSWV �0���0���
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$Q LQWHUUXSW 0��FRGH 0�� RU 0�� PD\ DOVR EH SURJUDPPHG ZLWKLQ D
LQWHUUXSW SURJUDP� ,I WKLV LV WKH FDVH WKH LQWHUUXSW GRHV QRW EHFRPH
HQDEOHG�GLVDEOHG XQWLO WKH LQWHUUXSW FXUUHQWO\ EHLQJ H[HFXWHG LV
FRPSOHWHG DQG H[HFXWLRQ LV UHWXUQHG WR WKH PDLQ SURJUDP�

6HOHFWLQJ WKH 7\SH RI ,QWHUUXSW

7ZR W\SHV RI LQWHUUXSW SURJUDPV PD\ EH HQDEOHG RU GLVDEOHG ZLWK
WKHVH 0�FRGHV� 7KHVH WZR W\SHV DUH GHVFULEHG RQ SDJH ������ <RX
FDQ XVH XS WR IRXU VLJQDOV WR ORJLF �VZLWFKHV� WR FDOO LQWHUUXSW
SURJUDPV� 7KH V\VWHP LQVWDOOHU GHWHUPLQHV ZKDW VZLWFK FRUUHVSRQGV
WR ZKLFK W\SH RI LQWHUUXSW LQ ORJLF� 5HIHU WR GRFXPHQWDWLRQ SUHSDUHG
E\ WKH V\VWHP LQVWDOOHU IRU GHWDLOV RQ WKH W\SHV DYDLODEOH DQG VZLWFKHV
XVHG WR FRQWURO WKHP IRU D VSHFLILF PDFKLQH DSSOLFDWLRQ�

7KH 0��FRGH GHWHUPLQHV ZKLFK W\SH DQG ZKLFK VZLWFK VLJQDO LV
HQDEOHG RU GLVDEOHG E\ SURJUDPPLQJ DQ /�ZRUG ZLWK WKH 0��FRGH�
7KHUH DUH IRXU /�ZRUGV�

/� ,QWHUUXSW W\SH � 6ZLWFK � WULJJHUV WKLV�

/� ,QWHUUXSW W\SH � 6ZLWFK � WULJJHUV WKLV�

/� ,QWHUUXSW W\SH � 6ZLWFK � WULJJHUV WKLV�

/� ,QWHUUXSW W\SH � 6ZLWFK � WULJJHUV WKLV�

3URJUDP WKHVH /�ZRUGV LQ HDFK 0�� RU 0�� EORFN� 1RW
SURJUDPPLQJ WKH /�ZRUG FDXVHV WKH FRQWURO WR DVVXPH DQ /�ZRUG RI
/� KDV EHHQ SURJUDPPHG� 5HIHU WR GRFXPHQWDWLRQ SUHSDUHG E\ WKH
V\VWHP LQVWDOOHU IRU WKH ORFDWLRQ DQG RSHUDWLRQ RI WKH � VZLWFKHV�

,I PRUH WKDQ RQH /�ZRUG LV SURJUDPPHG LQ D EORFN� WKH ULJKW PRVW
/�ZRUG LV WKH RQH WKDW LV XVHG IRU WKDW EORFN� 2WKHU /�ZRUGV LQ WKDW
EORFN DUH LJQRUHG�

6HOHFWLQJ DQ ,QWHUUXSW 3URJUDP

$Q\ OHJDO VXESURJUDP RU SDUDPDFUR PD\ EH VHOHFWHG DV D LQWHUUXSW
SURJUDP �UHIHU WR WKH VHFWLRQ LQ FKDSWHU � RQ VXESURJUDPV RU FKDSWHU
�� IRU SDUDPDFURV�� )RU D SURJUDP WR EH XVHG DV DQ LQWHUUXSW
SURJUDP LW PXVW KDYH D SURJUDP QDPH RI � QXPHULF FKDUDFWHUV
IROORZLQJ DQ 2 DGGUHVV �VHH WKH VHFWLRQ RQ SURJUDP QDPHV LQ
FKDSWHU ��� 7KLV LQWHUUXSW SURJUDP PXVW FRQWDLQ DQ 0�� EORFN DV WKH
ODVW EORFN LQ WKH LQWHUUXSW SURJUDP� 7KLV 0�� EORFN KDV DOO WKH VDPH
UHVWULFWLRQV DV DQ 0�� EORFN IRU D VXESURJUDP DV GLVFXVVHG LQ
FKDSWHU ��
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7KH VXESURJUDP RU SDUDPDFUR SURJUDP LV DVVLJQHG WR D SDUWLFXODU
W\SH RI LQWHUUXSW E\ SURJUDPPLQJ D 3��ZRUG LQ WKH 0 EORFN WKDW
HQDEOHV WKH LQWHUUXSW �0�� LQ WKLV PDQXDO�� :KHQ VHOHFWLQJ D
SURJUDP ZLWK D 3��ZRUG QRWH WKDW RQO\ WKH QXPHULF YDOXH RI WKH
SURJUDP QDPH LV HQWHUHG� WKH OHWWHU 2 LV RPLWWHG� )RU H[DPSOH�
SURJUDPPLQJ�

0��/�3������

ZRXOG HQDEOH WKH SURJUDP 2����� DV D W\SH � LQWHUUXSW DQG DOORZ LW
WR EH H[HFXWHG ZKHQ VZLWFK � VHQGV D VLJQDO WR ORJLF� ,I WKH SURJUDP
FDOOHG ZLWK WKH 3��ZRUG GRHV QRW H[LVW� WKH FRQWURO ZLOO JHQHUDWH DQ
HUURU ZKHQ WKH VZLWFK WKDW DFWLYDWHV WKH SURJUDP LV DFWLYDWHG� 1RWH
WKH 3��ZRUG LV QRW SURJUDPPHG LQ WKH GLVDEOH 0��FRGH EORFN �0�� LQ
WKLV PDQXDO��

([DPSOH ����
(QDEOLQJ DQG 'LVDEOLQJ WKH ,QWHUUXSW )HDWXUHV

1�0��/�3������ (QDEOHV SURJUDP 2����� DV D W\SH � LQWHUUXSW DQG DOORZV LW WR EH
H[HFXWHG ZKHQ WKH LQWHUUXSW VLJQDO IURP VZLWFK � LV UHFHLYHG�

1�0��/�3������ (QDEOHV SURJUDP 2����� DV D W\SH � LQWHUUXSW DQG DOORZV LW WR EH
H[HFXWHG ZKHQ WKH LQWHUUXSW VLJQDO IURP VZLWFK � LV UHFHLYHG�

1�0��/�3������ (QDEOHV SURJUDP 2����� DV D W\SH � LQWHUUXSW DQG DOORZV LW WR EH
H[HFXWHG ZKHQ WKH LQWHUUXSW VLJQDO IURP VZLWFK � LV UHFHLYHG� 1RWH
WKDW WKLV LV WKH VDPH SURJUDP DV VHOHFWHG IRU W\SH � LQWHUUXSWV�

1�0��/�� 'LVDEOHV DQ\ LQWHUUXSW SURJUDP WKDW LV FDOOHG E\ VZLWFK �� $Q\ VLJQDO
WR H[HFXWH DQ LQWHUUXSW IURP VZLWFK � LV LJQRUHG DIWHU WKLV EORFN LV
H[HFXWHG XQOHVV UHDFWLYDWHG ZLWK D 0��/� EORFN�

1�0��/�3������ $OWHUV WKH SURJUDP WKDW LV FDOOHG IRU WKH LQWHUUXSW ZLWK VZLWFK �� 7KH
QHZ SURJUDP FDOOHG ZKHQ WKH LQWHUUXSW VLJQDO LV UHFHLYHG LV 2������

1�0��/�� 'LVDEOHV LQWHUUXSW VZLWFK ��

1�0��/�� 'LVDEOHV LQWHUUXSW VZLWFK ��

,PSRUWDQW� $OO SURJUDP LQWHUUXSWV WKDW DUH HQDEOHG LQ D SDUW
SURJUDP DUH DXWRPDWLFDOO\ GLVDEOHG E\ WKH FRQWURO ZKHQ
HLWKHU DQ HQG RI SURJUDP �0�� RU 0��� EORFN LV UHDG� D
QHZ SURJUDP LV VHOHFWHG DV DFWLYH� RU D FRQWURO UHVHW LV
SHUIRUPHG�

:KHQ XVLQJ V\VWHP LQWHUUXSWV� WDNH LQWR FRQVLGHUDWLRQ�

� 7KH V\VWHP LQVWDOOHU FDQ GHWHUPLQH LQ $03 LI D VLJQDO WR H[HFXWH
DQ LQWHUUXSW SURJUDP LV GHOD\HG XQWLO WKH HQG RI D FXUUHQWO\
H[HFXWLQJ EORFN� RU LI WKH LQWHUUXSW LV H[HFXWHG LPPHGLDWHO\ ZKHQ
WKH VLJQDO LV UHFHLYHG�

,QWHUUXSW 5HTXHVW
&RQVLGHUDWLRQV
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� 7KH V\VWHP LQVWDOOHU FDQ GHWHUPLQH LQ $03 ZKHWKHU DQ LQWHUUXSW
SURJUDP UHTXHVW LV UHFRJQL]HG ZKHQ DQ LQWHUUXSW VZLWFK LV WXUQHG
RQ� RU RQO\ ZKHQ WKH VZLWFK PDNHV WKH WUDQVLWLRQ IURP RII WR RQ�
7KLV LV WR KHOS SUHYHQW WKH DFFLGHQWDO H[HFXWLRQ RI DQ LQWHUUXSW
SURJUDP LI D VZLWFK LV LQDGYHUWHQWO\ OHIW RQ ZKHQ D SURJUDP
EHJLQV H[HFXWLRQ�

� ,QWHUUXSW SURJUDPV VKRXOG QRUPDOO\ EH GLVDEOHG GXULQJ WKUHDG
FXWWLQJ� 7KH H[HFXWLRQ RI DQ LQWHUUXSW SURJUDP GXULQJ D WKUHDGLQJ
SDVV PD\ FDXVH XQGHVLUHG UHVXOWV�

� 7KH V\VWHP LQVWDOOHU KDV WKH RSWLRQ RI ZULWLQJ ORJLF WR DOORZ WKH
XVH RI � LQWHUUXSW VLJQDOV �� VZLWFKHV�� 2QH RI WKHVH VLJQDOV PD\
FDOO D W\SH � LQWHUUXSW� WKH RWKHU WKUHH FDOO D W\SH � LQWHUUXSW�

� %HIRUH DQ LQWHUUXSW VLJQDO LV UHFRJQL]HG E\ WKH FRQWURO LW PXVW ILUVW
KDYH EHHQ HQDEOHG E\ SURJUDPPLQJ D 0�� IROORZHG E\ WKH
FRUUHFW /��ZRUG IRU WKDW VLJQDO�

� ,QWHUUXSW SURJUDPV PD\ RQO\ EH H[HFXWHG ZKHQ WKH FRQWURO LV LQ
WKH DXWRPDWLF PRGH� ,QWHUUXSW UHTXHVWV WKDW RFFXU GXULQJ 0', RU
PDQXDO PRGHV DUH LJQRUHG�

� &XWWHU FRPSHQVDWLRQ LV WHPSRUDULO\ FDQFHOOHG GXULQJ WKH
H[HFXWLRQ RI DQ LQWHUUXSW SURJUDP� ,W LV UHDFWLYDWHG XSRQ
FRPSOHWLRQ RI WKH LQWHUUXSW SURJUDP� 1R HQWU\ RU H[LW PRYH IURP
FRPSHQVDWLRQ LV SHUIRUPHG�

� ,QWHUUXSWV WKDW DUH UHTXHVWHG ZKHQ WKH FRQWURO LV LQ (�6WRS DUH
LJQRUHG UHJDUGOHVV RI ZKHWKHU WKH LQWHUUXSW LV HQDEOHG RU QRW�

� ,QWHUUXSWV FDQ RQO\ EH H[HFXWHG ZKHQ WKH FRQWURO LV LQ WKH
�&<&/( 67$57! VWDWH� ,I D UHTXHVW IRU DQ LQWHUUXSW LV PDGH ZKHQ
WKH FRQWURO LV LQ �&<&/( 6723! RU F\FOH VXVSHQG WKH LQWHUUXSW
UHTXHVW LV VWLOO UHFRJQL]HG� 7KH LQWHUUXSW SURJUDP ZLOO EH
H[HFXWHG ZKHQ D �&<&/( 67$57! VWDWH EHFRPHV DFWLYH DJDLQ�

� ,I DQ LQWHUUXSW RFFXUV GXULQJ D EORFN UHWUDFH� WKH LQWHUUXSW ZLOO EH
SHUIRUPHG� 7KH EORFN UHWUDFH KRZHYHU ZLOO EH DERUWHG DW WKDW
SRLQW DQG QR IXUWKHU UHWUDFH ZLOO EH DOORZHG� %ORFN UHWUDFH ZLOO�
KRZHYHU� VWLOO EH DEOH WR UHWXUQ DQ\ PRYHV WKDW KDYH DOUHDG\ EHHQ
UHWUDFHG EHIRUH WKH LQWHUUXSW RFFXUUHG�

� 'XULQJ WKH H[HFXWLRQ RI D PLOOLQJ F\FOH� LI WKH LQWHUUXSW LV D GHOD\
W\SH �H[HFXWHG DW WKH FRPSOHWLRQ RI WKH FXUUHQWO\ H[HFXWLQJ
EORFN�� WKH FRQWURO ZLOO H[HFXWH WKH LQWHUUXSW DIWHU DOO PRWLRQV
JHQHUDWHG E\ WKDW EORFN DUH FRPSOHWHG� ,I WKH LQWHUUXSW W\SH LV
LPPHGLDWH �H[HFXWHG DV VRRQ DV WKH LQWHUUXSW VLJQDO LV UHFHLYHG��
WKH FRQWURO LQWHUUXSWV WKH FXUUHQWO\ H[HFXWLQJ SDWK�
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7KHUH DUH WZR W\SHV RI LQWHUUXSWV� W\SH � DQG W\SH �� 7KHVH DUH
VHOHFWHG E\ WKH /�ZRUG LQ WKH 0�� EORFN� /� DFWLYDWHV W\SH �
LQWHUUXSWV DQG /�� /�� DQG /� DFWLYDWH W\SH � LQWHUUXSWV� 7\SH � DQG
W\SH � LQWHUUXSWV DUH VKRZQ LQ )LJXUH ���� DQG )LJXUH �����

7KH NH\ GLIIHUHQFH EHWZHHQ D W\SH � DQG D W\SH � LQWHUUXSW LV WKH WRRO
SDWK WKDW LV WDNHQ ZKHQ WKH UHWXUQ IURP LQWHUUXSW LV PDGH DV
SURJUDPPHG ZLWK DQ 0�� LQ WKH LQWHUUXSW SURJUDP�

7\SH � ,QWHUUXSWV

,I QR D[LV PRWLRQ LV JHQHUDWHG E\ WKH LQWHUUXSW SURJUDP WKHQ WKH
FRQWURO H[HFXWHV WKH LQWHUUXSW SURJUDP DQG WKHQ FRQWLQXHV H[HFXWLQJ
WKH SDUW SURJUDP DV QRUPDO UHJDUGOHVV RI WKH ORFDWLRQ WKDW WKH
LQWHUUXSW SURJUDP ZDV H[HFXWHG�

,I D[LV PRWLRQ LV JHQHUDWHG E\ WKH LQWHUUXSW SURJUDP WKHQ WKH FRQWURO
UHWXUQV WKH WRRO WR WKH HQGSRLQW RI WKH QH[W IXOO\ XQH[HFXWHG EORFN
DQG FRQWLQXHV H[HFXWLQJ WKH SDUW SURJUDP IURP WKLV SRLQW�

)LJXUH ����
7\SH � ,QWHUUXSW

3URJUDPPHG 3DWK
3DWK RI ,QWHUUXSW

7KLV EORFN LV QRW
H[HFXWHG XQOHVV WKHUH
DUH QR PRWLRQ FRPPDQGV
LQ WKH LQWHUUXSW

5HWXUQ SDWK

0��

0��

0RWLRQV GXH WR
'HOD\HG LQWHUUXSW

0RWLRQV GXH WR
,PPHGLDWH $FWLRQ
LQWHUUXSW

3DUW SURJUDP
SDWK EHIRUH
LQWHUUXSW

,QWHUUXSW
RFFXUV

�
$77(17,21� ,I WKH LQWHUUXSW LV H[HFXWHG LQ WKH
PLGGOH RI D EORFNV H[HFXWLRQ� DQG WKHUH LV D[LV PRWLRQ
LQ WKH LQWHUUXSW SURJUDP WKDQ WKH FRQWURO ZLOO QHYHU
UHDFK WKH HQG SRLQW RI WKH LQWHUUXSWHG EORFN� H[HFXWLRQ
ZLOO WUDQVIHU WR WKH HQG SRLQW RI WKH IROORZLQJ EORFN�
7KLV DSSOLHV WR W\SH � LQWHUUXSWV RQO\�

,QWHUUXSW 7\SHV
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7\SH � ,QWHUUXSWV

7KH FRQWURO UHWXUQV WKH WRRO WR WKH SRLQW LQ WKH SURJUDP ZKHUH LW ZDV
ZKHQ WKH LQWHUUXSW ZDV SHUIRUPHG E\ XVLQJ W\SH � LQWHUUXSWV�
1RUPDOO\ WKH ILUVW IRXU OLQHDU PRYHV �*�� RU *��� LQ WKH LQWHUUXSW
SURJUDP DUH UHPHPEHUHG �WKLV PD\ EH DOWHUHG E\ SURJUDPPLQJ D
VSHFLILF 0��FRGH DV GLVFXVVHG ODWHU�� ,I D QRQ�OLQHDU �*�� RU *���
FLUFXODU PRYH LV SHUIRUPHG DV RQH RI WKH ILUVW IRXU EORFNV RI WKH
LQWHUUXSW� WKH FRQWURO RQO\ UHPHPEHUV WKH PRYHV XS WR WKDW EORFN� ,I
WKDW EORFN LV WKH ILUVW EORFN LQ WKH LQWHUUXSW WKHQ WKH VWDUW SRLQW RI WKDW
EORFN LV DOO WKDW LV UHPHPEHUHG� 7KHVH UHPHPEHUHG EORFNV DUH
UHWUDFHG DIWHU WKH 0�� FRGH LV UHDG E\ WKH FRQWURO LQ WKH LQWHUUXSW
SURJUDP� 7KLV UHWXUQV WKH FXWWLQJ WRRO WR WKH ORFDWLRQ LQ WKH SURJUDP
ZKHUH SURJUDP H[HFXWLRQ ZDV LQWHUUXSWHG�

)LJXUH ����
7\SH � ,QWHUUXSW

3URJUDPPHG 3DWK
3DWK RI ,QWHUUXSW

,QWHUUXSW
RFFXUV

7KLV EORFN LV QRW
H[HFXWHG XQOHVV WKHUH
DUH QR PRWLRQ FRPPDQGV
LQ WKH LQWHUUXSW

5HWXUQ SDWK

0RWLRQV GXH WR
'HOD\HG LQWHUUXSW

0��0��

5HWXUQ SDWK

0RWLRQV GXH WR
,PPHGLDWH $FWLRQ
LQWHUUXSW

3DUW SURJUDP
SDWK EHIRUH
LQWHUUXSW

,W LV SRVVLEOH WR DOWHU WKH QXPEHU RI EORFNV WKDW WKH FRQWURO
UH�H[HFXWHV LQ UHYHUVH ZKHQ UHWXUQLQJ WR WKH VWDUW SRVLWLRQ RI WKH
LQWHUUXSW� 7KH QXPEHU RI UHWXUQ EORFNV LV QRUPDOO\ IRXU� KRZHYHU� LW
PD\ EH DOWHUHG E\ SURJUDPPLQJ RQH RI WKHVH 0��FRGHV�

0��� � ]HUR EORFNV UHWUDFHG

0��� � RQH EORFN UHWUDFHG

0��� � WZR EORFNV UHWUDFHG

0��� � WKUHH EORFNV UHWUDFHG

0��� � IRXU EORFNV UHWUDFHG
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7KHVH 0��FRGHV PD\ EH SURJUDPPHG LQ DQ\ EORFN LQ WKH PDLQ
SURJUDP WKDW LV EHIRUH WKH LQWHUUXSW SURJUDP LV H[HFXWHG� 7KH\ PD\
DOVR EH SURJUDPPHG ZLWKLQ DQ LQWHUUXSW WKRXJK WKH 0��FRGH ZLOO QRW
JR LQWR HIIHFW XQWLO H[HFXWLRQ LV UHWXUQHG WR WKH PDLQ SURJUDP� ,I QRW
SURJUDPPHG� WKH GHIDXOW LV IRXU EORFNV� 7KH GHIDXOW LV DXWRPDWLFDOO\
UHVHW DW WKH HQG RI SURJUDP FRPPDQGV �0�� RU 0����

7KH QXPEHU RI UHWUDFH EORFNV DV VHW ZLWK WKLV 0��FRGH LV WKH VDPH IRU
DOO DFWLYH RU LQDFWLYH LQWHUUXSWV� ,I DQ LQWHUUXSW LV HQDEOHG DIWHU WKLV
0��FRGH LV SURJUDPPHG LW ZLOO WDNH RQ WKH QXPEHU RI UHWUDFH EORFNV
DV SURJUDPPHG ZLWK WKLV 0��FRGH�

:KHQ WKH UHWXUQ IURP LQWHUUXSW LV H[HFXWHG �0�� LQ WKH LQWHUUXSW� WKH
FRQWURO ZLOO JHQHUDWH D OLQHDU PRYH WR WKH HQG SRLQW RI WKH ODVW
UHPHPEHUHG PRYH IRU UHWUDFH� 7KHQ WKH PRYHV DUH UHWUDFHG
UHWXUQLQJ WKH WRRO EDFN WR WKH VWDUW SRLQW RI WKH LQWHUUXSW� 1RWH WKLV
PD\ QRW EH WKH VDPH ORFDWLRQ LQ WKH PDLQ SURJUDP LI D GLIIHUHQW WRRO
RIIVHW KDV EHHQ DFWLYDWHG�

:KHQ \RX LQWHQG WR XVH D SURJUDP DV DQ LQWHUUXSW SURJUDP�
UHPHPEHU�

� $Q\ PRGDO GDWD �*��FRGHV� IHHGUDWHV� VSLQGOH VSHHGV� FRRUGLQDWH
V\VWHP RIIVHWV� HWF�� FRQWDLQHG LQ WKH PDLQ SURJUDP DUH FDUULHG
LQWR WKH LQWHUUXSW SURJUDP� $Q\ FKDQJHV PDGH WR WKLV PRGDO GDWD
ZLWKLQ WKH LQWHUUXSW ZLOO EH HIIHFWLYH RQO\ LQ WKH LQWHUUXSW
SURJUDP� FKDQJHV DUH QRW FDUULHG EDFN LQWR WKH PDLQ SURJUDP
ZKHQ WKH LQWHUUXSW LV FRPSOHWHG� 7KLV GRHV QRW LQFOXGH WRRO RU
WRRO RIIVHW GDWD WKDW LV FKDQJHG LQ WKH LQWHUUXSW� $Q\ WRRO RU WRRO
RIIVHW FKDQJHV ZLOO EH FDUULHG EDFN LQWR WKH VXVSHQGHG PDLQ SDUW
SURJUDP�

� 7KH V\VWHP LQVWDOOHU FDQ GHWHUPLQH LI DQ LQWHUUXSW SURJUDP LV WR EH
FDOOHG DV D SDUDPDFUR ZKHQ H[HFXWHG� RU D VXESURJUDP ZKHQ
H[HFXWHG�

� ,I LW LV WR EH FDOOHG DV D SDUDPDFUR� UHPHPEHU WKDW WKLV DVVLJQV D
QHZ VHW RI ORFDO SDUDPHWHUV IRU WKH LQWHUUXSW� ,I LW LV WR EH FDOOHG
DV D VXESURJUDP� WKH VDPH VHW RI ORFDO SDUDPHWHUV WKDW DSSOLHG WR
WKH LQWHUUXSWHG SURJUDP DSSO\ WR WKH VXESURJUDP�

� ,I DQ LQWHUUXSW LV FKRVHQ DV D PDFUR SURJUDP� LW PD\ QRW EH D
PDFUR WKDW UHTXLUHV WKH DVVLJQPHQW RI ORFDO YDULDEOHV LQ WKH
FDOOLQJ EORFN �FDQ QRW UHTXLUH DQ DUJXPHQW��

� 0DFUR W\SH LQWHUUXSWV DUH DOZD\V FDOOHG DV WKH *�� QRQ�PRGDO
W\SH� *�� DQG *���� PRGDO W\SHV PD\ QRW EH FDOOHG� 5HIHU WR
WKH FKDSWHU RQ SDUDPDFURV IRU GHWDLOV RQ WKH *�� W\SH PDFURV�

7KH ,QWHUUXSW 3URJUDP
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� 7KH LQWHUUXSW SURJUDP PXVW FRQWDLQ DQ 0�� EORFN� $Q\ D[LV
PRWLRQ FRPPDQGV WKDW DUH WR WKH OHIW RI WKH 0�� FRGH LQ WKH
EORFN ZLOO UHVXOW DV DQ HUURU� 2WKHU SURJUDPPLQJ FRPPDQGV WR
WKH OHIW RI WKH 0�� FRGH LQ WKH EORFN ZLOO EH H[HFXWHG� $Q\
FKDUDFWHUV WR WKH ULJKW RI WKH 0�� FRGH LQ WKH EORFN DUH LJQRUHG�

� ,I XVLQJ D W\SH � LQWHUUXSW �/�� /�� RU /��� UHPHPEHU WKDW WKH
FRQWURO UHPHPEHUV XS WR WKH ILUVW � EORFNV LQ WKH SURJUDP DQG
XVHV WKHVH WR UHWUDFH LWV PRYHV EDFN WR WKH VWDUWLQJ SRLQW RI WKH
LQWHUUXSW SURJUDP� 7KH FRQWURO UHPHPEHUV XS WR IRXU RI WKH ILUVW
PRYHV RU XQWLO D FLUFXODU EORFN LV H[HFXWHG� )RU GHWDLOV� UHIHU WR
SDJH ����� IRU PRUH LQIRUPDWLRQ DERXW LQWHUUXSW W\SHV�

� 7KH LQWHUUXSW SURJUDP PD\ FRQWDLQ D PLOOLQJ F\FOH LQ WKH
LQWHUUXSW�

� 7KHVH *��FRGHV DUH LOOHJDO LQ DQ LQWHUUXSW SURJUDP�

FXWWHU FRPSHQVDWLRQ *��FRGHV *��� *��� DQG *��

FRRUGLQDWH V\VWHP RIIVHWV *��� *��� DQG *����

� $Q\ LQKHUHQW PRGDOLW\ IURP WKH PDLQ SURJUDP �VXFK DV D PLOOLQJ
F\FOH� RU DQ DFWLYH PRGDO SDUDPDFUR� ZLOO EH WHPSRUDULO\
FDQFHOHG GXULQJ WKH H[HFXWLRQ RI D LQWHUUXSW SURJUDP�

� 2QO\ RQH LQWHUUXSW PD\ EH H[HFXWLQJ DW DQ\ JLYHQ WLPH� $OO IRXU
PD\ EH DFWLYH DW RQFH� EXW RQO\ RQH PD\ EH H[HFXWLQJ� 7KLV
PHDQV WKDW DQ LQWHUUXSW PD\ QRW EH H[HFXWHG GXULQJ WKH H[HFXWLRQ
RI DQRWKHU LQWHUUXSW�

(1' 2) &+$37(5
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6RIWNH\ 7UHH

7KLV DSSHQGL[ H[SODLQV VRIWNH\V DQG LQFOXGHV PDSV RI WKH VRIWNH\ WUHHV�

:H XVH WKH WHUP VRIWNH\ WR GHVFULEH WKH URZ RI � NH\V DW WKH ERWWRP RI WKH VFUHHQ�
7KH IXQFWLRQ RI HDFK VRIWNH\ LV GLVSOD\HG RQ WKH VFUHHQ GLUHFWO\ DERYH WKH
VRIWNH\� 6RIWNH\ QDPHV DUH VKRZQ LQ WKLV PDQXDO EHWZHHQ WKH ^ ` V\PEROV�

6RIWNH\V DUH RIWHQ GHVFULEHG LQ WKLV PDQXDO DV EHLQJ RQ D FHUWDLQ OHYHO� IRU
H[DPSOH� VRIWNH\ OHYHO �� :H XVH WKH OHYHO RI WKH VRIWNH\ WR GHWHUPLQH WKH
ORFDWLRQ RU QHFHVVDU\ SDWK WR UHDFK WKDW SDUWLFXODU VRIWNH\ IXQFWLRQ� )RU H[DPSOH�
WR JHW WR D VRIWNH\ RQ OHYHO �� \RX PXVW SUHVV D VSHFLILF VRIWNH\ RQ OHYHO �
IROORZHG E\ D VSHFLILF VRIWNH\ RQ OHYHO ��

6SHFLILF VRIWNH\V IRU DOO OHYHOV FKDQJH GHSHQGLQJ RQ WKH SUHYLRXV VRIWNH\
SUHVVHG� ZLWK WKH H[FHSWLRQ RI VRIWNH\ OHYHO �� ZKLFK DOZD\V UHPDLQV WKH VDPH�
6RIWNH\ OHYHOV DUH DOO UHIHUHQFHG IURP VRIWNH\ OHYHO ��

7KH VRIWNH\V RQ RSSRVLWH HQGV RI WKH VRIWNH\ URZ KDYH D VSHFLILF XVH WKDW UHPDLQV
VWDQGDUG WKURXJKRXW WKH GLIIHUHQW VRIWNH\ OHYHOV� 2Q WKH OHIW LV WKH H[LW VRIWNH\
GLVSOD\HG ZLWK WKH XS DUURZ ^Â` DQG RQ WKH ULJKW LV WKH FRQWLQXH VRIWNH\
GLVSOD\HG ZLWK WKH ULJKW DUURZ ^Ã`�

� 8VH WKH H[LW VRIWNH\ ^Â` RQ WKH IDU OHIW WR UHJUHVV VRIWNH\ OHYHOV� )RU H[DPSOH�
LI \RX DUH FXUUHQWO\ RQ VRIWNH\ OHYHO � DQG \RX SUHVV WKH H[LW VRIWNH\� WKH
VRIWNH\V FKDQJH WR WKH VRIWNH\V SUHYLRXVO\ GLVSOD\HG RQ VRIWNH\ OHYHO ��
:KHQ \RX SUHVV WKH ^(;,7` VRIWNH\ ZKLOH KROGLQJ GRZQ WKH >6+,)7@ NH\� WKH
VRIWNH\ GLVSOD\ UHWXUQV WR VRIWNH\ OHYHO �� UHJDUGOHVV RI WKH FXUUHQW VRIWNH\
OHYHO�

� :KHQ PRUH WKDQ � VRIWNH\ IXQFWLRQV DUH DYDLODEOH RQ WKH VDPH OHYHO� WKH
FRQWURO DFWLYDWHV WKH FRQWLQXH ^Ã` VRIWNH\ DW WKH IDU ULJKW RI WKH VRIWNH\ DUHD�
:KHQ \RX SUHVV WKH FRQWLQXH VRIWNH\� WKH VRIWNH\ IXQFWLRQV FKDQJH WR WKH QH[W
VHW RI VRIWNH\V RQ WKDW OHYHO�

7KH FRQWLQXH VRIWNH\ LV QRW DYDLODEOH LI WKHUH DUH � RU IHZHU VRIWNH\ IXQFWLRQV
RQ WKDW OHYHO�
)RU H[DPSOH �

$SSHQGL[ 2YHUYLHZ

8QGHUVWDQGLQJ 6RIWNH\V



6RIWNH\ 7UHH$���

3XEOLFDWLRQ ��������� �� $SULO ����

:KHQ VRIWNH\ OHYHO � LV UHDFKHG� WKH SUHYLRXV VHW RI VRIWNH\V LV GLVSOD\HG� 3UHVV
WKH FRQWLQXH VRIWNH\ ^Ã` WR GLVSOD\ WKH UHPDLQLQJ VRIWNH\ IXQFWLRQV RQ VRIWNH\
OHYHO ��

�VRIWNH\ OHYHO ��

2Q VRIWNH\ OHYHO �� WKH H[LW VRIWNH\ LV QRW GLVSOD\HG VLQFH WKH VRIWNH\V DUH DOUHDG\
RQ VRIWNH\ OHYHO ��

7KH VRIWNH\ IXQFWLRQV IRU OHYHO � VRIWNH\V DUH H[SODLQHG LQ WKLV DSSHQGL[�
6RIWNH\ IXQFWLRQV IRU OHYHO � RU KLJKHU DUH H[SODLQHG LQ WKH VHFWLRQV WKDW DSSO\ WR
VSHFLILF RSHUDWLRQV� $ ´WUHHµ RI VRIWNH\V OLVWLQJ DOO WKH VRIWNH\V DQG WKHLU OHYHOV LV
LQFOXGHG LQ WKH EDFN RI WKLV DSSHQGL[�

,PSRUWDQW� 6RPH RI WKH VRIWNH\ IXQFWLRQV DUH SXUFKDVHG DV RSWLRQDO IHDWXUHV�
7KLV PDQXDO DVVXPHV WKDW DOO DYDLODEOH RSWLRQDO IHDWXUHV KDYH EHHQ
SXUFKDVHG IRU WKH PDFKLQH� ,I WKH IHDWXUH KDV QRW EHHQ SXUFKDVHG�
EODQN NH\V PD\ DSSHDU�

7KH IROORZLQJ VHFWLRQ GHVFULEHV /HYHO � VRIWNH\V DQG WKHLU SURVSHFWLYH IXQFWLRQV�

�VRIWNH\ OHYHO ��

,I \RX ZDQW WR� 3UHVV�

HGLW� DFWLYDWH� RU FRS\ D SURJUDP IURP FRQWURO PHPRU\ ^35*5$0 0$1$*(`

GLVSOD\ RU HQWHU WRRO RIIVHW GDWD� WKH ZRUN FRRUGLQDWH V\VWHP RIIVHW GDWD� HWF� ^2))6(7`

YLHZ DQG PRGLI\ WKH ORFDO DQG JOREDO SDUDPHWHU DVVLJQPHQWV IRU SDUDPDFURV ^0$&52 3$5$0`

FKHFN WKH SDUW SURJUDP� 4XLFN&KHFN� DQG DFWLYH SURJUDP ZLWKRXW DFWXDOO\
PRYLQJ DQ D[LV

^35*5$0 &+(&.`

HQWHU DQG GLVSOD\ LQKLELW ]RQH OLPLWV� FDQQHG F\FOH SDUDPHWHU GDWD� $03� HWF� ^6<67(0 683257`

GLVSOD\ HUURU PHVVDJHV� LQFOXGLQJ DQ HUURU ORJ RI ROG PHVVDJHV ^(5525 0(6$*(`

HQWHU RU DVVLJQ SDVVZRUGV DQG DFFHVV OHYHOV WR VHOHFWHG IHDWXUHV ^3$66:25'`

FKDQJH WKH ODQJXDJH GLVSOD\HG RQ WKH VFUHHQ RI WKH FRQWURO ^6:,7&+ /$1*`

GLVSOD\ PRUH VRIWNH\V RQ WKH VDPH OHYHO ZKHQ WKHUH DUH PRUH VRIWNH\V RQ D
OHYHO WKDQ FDQ EH GLVSOD\HG DW RQFH

^Ã`

GLVSOD\ WKH SUHYLRXV OHYHO RU SUHYLRXV URZ RI VRIWNH\V ^Â`

'HVFULELQJ /HYHO �
6RIWNH\V



6RIWNH\ 7UHH $���

3XEOLFDWLRQ ��������� �� $SULO ����

7KH UHPDLQGHU RI WKLV DSSHQGL[ VKRZV WKH VRIWNH\ WUHH� 7KLV WUHH LOOXVWUDWHV WKH
HQWLUH VRIWNH\ OD\RXW RQ WKH FRQWURO LQ DQ HDV\�WR�XVH IORZ�FKDUW W\SH IRUPDW�
7KLV IORZ FKDUW KDV EHHQ GUDZQ WR KDYH QR ��ZD\ LQWHUVHFWLRQV �QR � OLQHV
FRQQHFWHG DW DQ\ RQH SRLQW�� ,I \RX VHH ZKDW DSSHDUV WR EH D ��ZD\ LQWHUVHFWLRQ�
LW LV UHDOO\ RQO\ D FURVVRYHU SRLQW IRU OLQHV WKDW GR QRW LQWHUVHFW�

35*5$0

$ % 6

7$5*(7

' 7 *

$;,6
6(/(&7

0 &2'(
67$786

35*5$0

$ / /

' 7 *

$;,6 326,7,21 ',63/$< )250$7 62)7.(<6

* &2'(
67$786

�DIWHU VHOHFWLQJ ^)��`�

127(� 7KH ILUVW IRXU VRIWNH\V �IURP ^35*50` WR ^'7*`�
WRJJOH EHWZHHQ D VPDOO DQG ODUJH VFUHHQ GLVSOD\�

8VLQJ WKH 6RIWNH\ 7UHH
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$SSHQGL[ (%

3XEOLFDWLRQ ��������� �� $SULO ����

(UURU DQG 6\VWHP 0HVVDJHV

7KLV DSSHQGL[ VHUYHV DV D JXLGH WR HUURU DQG V\VWHP PHVVDJHV WKDW FDQ RFFXU
GXULQJ SURJUDPPLQJ DQG RSHUDWLRQ RI \RXU ��3& FRQWURO� :H OLVWHG WKH PHVVDJHV
LQ DOSKDEHWLFDO RUGHU DORQJ ZLWK D EULHI GHVFULSWLRQ�

,PSRUWDQW� 7R GLVSOD\ ERWK DFWLYH DQG LQDFWLYH PHVVDJHV� SUHVV WKH
^(5525 0(6$*(` VRIWNH\ IRXQG RQ VRIWNH\ OHYHO �� )RU GHWDLOV� UHIHU
WR FKDSWHU ��

,PSRUWDQW� 7KLV DSSHQGL[ FRYHUV RQO\ HUURU DQG V\VWHP PHVVDJHV�
/RJLF�JHQHUDWHG RSHUDWRU PHVVDJHV JHQHUDOO\ DSSHDU RQ OLQHV �� DQG
�� RI WKH %'6 VFUHHQ DQG VKRXOG EH GHVFULEHG LQ GRFXPHQWDWLRQ
SUHSDUHG E\ WKH PDFKLQH WRRO EXLOGHU�

0HVVDJH 'HVFULSWLRQ

6\PEROV

��� 29(575$9(/ 352*5$0 (5525 ,I D[LV PRWLRQ FRQWLQXHV DORQJ WKH SURJUDPPHG SDWK� WKH LQGLFDWHG D[LV ZLOO UHDFK RU H[FHHG WKH
SRVLWLYH VRIWZDUH RYHUWUDYHO OLPLW �UXQWLPH HUURU��

���� 29(575$9(/ 352*5$0 (5525 ,I D[LV PRWLRQ FRQWLQXHV DORQJ WKH SURJUDPPHG SDWK� WKH LQGLFDWHG D[LV ZLOO UHDFK RU H[FHHG WKH
QHJDWLYH VRIWZDUH RYHUWUDYHO OLPLW �UXQWLPH HUURU��

��� 29(5759/ 35*5$0 (5525� 7KH HQG�SRLQW RI WKH FRPPDQGHG PRYH ZLOO FDXVH WKH LQGLFDWHG D[LV WR UHDFK RU H[FHHG WKH
SRVLWLYH VRIWZDUH RYHUWUDYHO OLPLW �SUH�H[HFXWLRQ HUURU��

���� 29(5759/ 35*5$0 (5525� 7KH HQG�SRLQW RI WKH FRPPDQGHG PRYH ZLOO FDXVH WKH LQGLFDWHG D[LV WR UHDFK RU H[FHHG WKH
QHJDWLYH VRIWZDUH RYHUWUDYHO OLPLW �SUH�H[HFXWLRQ HUURU��

���� 6,*1 (5525 $ � RU �� VLJQ ZDV IRXQG RXW RI SODFH ZKHQ D QXPHULF YDOXH ZDV EHLQJ GHFRGHG� &KHFN WKH
DFWLYH SURJUDP EORFN IRU SURJUDPPLQJ IRUPDW HUURUV�

�

���� $;,6 02'8/( 0,60$7&+ $W SRZHU WXUQ RQ WKH V\VWHP LGHQWLILHG DQ D[LV PRGXOH LQ WKH ���� UDFN WKDW LV PLVFRQILJXUHG LQ
$03� ,I DQ H[WUD D[LV PRGXOH LV SUHVHQW LQ WKH ���� UDFN LW VKRXOG HLWKHU EH IXOO\ FRQILJXUHG RU
QRW FRQILJXUHG DW DOO LQ $03 HYHQ LI WKDW D[LV PRGXOH LV QRW XVHG RU GHWDFKHG�

���� 5,1* &20081,&$7,216 (5525 $W SRZHU XS WKH LQWHUQDO FRPPXQLFDWLRQV ULQJ ZKLFK UXQV WKURXJK WKH IURQW RI WKH ���� V\VWHP
DQG GULYH PRGXOHV ZDV HLWKHU QRW FRQQHFWHG� D GHYLFH RQ WKH ULQJ H[SHULHQFHG D KDUGZDUH
IDLOXUH� RU D GHYLFH RQ WKH ULQJ ZDV GLVFRYHUHG WR EH PLVFRQILJXUHG RQFH D FRPPDQG ZDV VHQW WR
WKH GHYLFH� 0DNH VXUH DOO D[LV PRGXOHV DQG WKH HQG WHUPLQDWRU DUH SURSHUO\ FRQQHFWHG WR
FRPSOHWH WKH FRPPXQLFDWLRQ ULQJ� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

��9 6833/< )$,/85( ��9 GF LV RXW RI UDQJH RQ WKH PDLQ SURFHVVRU ERDUG� 7KH 6\VWHP 5HDG\ &RQWDFWV RSHQ DQG WKH
V\VWHP JRHV LQWR (��6WRS� &KHFN WKH ZLULQJ RQ WKH DQDORJ RXWSXW FLUFXLWV WR PDNH VXUH WKHUH LV
QRW D VKRUW�

���� 5$&. &$5'6 0,60$7&+ 7KH ,�2 FRQILJXUDWLRQ IRU WKH ���� ,�2 UDFN WKDW ZDV GRZQORDGHG IURP 2'6� RU UHVLGHV LQ WKH
3$/ 3520V� FRQWUDGLFWV ZKDW LV DFWXDOO\ LQ WKH UDFN �GHYLFHV PXVW PDWFK VORW�IRU�VORW��

���� 5$&. &$5'6 0,60$7&+ 7KH ,�2 FRQILJXUDWLRQ IRU WKH ���� ,�2 UDFN WKDW ZDV GRZQORDGHG IURP 2'6� RU UHVLGHV LQ WKH
3$/ 3520V� FRQWUDGLFWV ZKDW LV DFWXDOO\ LQ WKH UDFN �GHYLFHV PXVW PDWFK VORW�IRU�VORW��

2YHUYLHZ



(UURU DQG 6\VWHP 0HVVDJHV%���

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

�

�0% 5$0 ,6 %$'�0,66,1* 7KH FRQWURO KDV GLVFRYHUHG WKH 5$0 6,00V IRU WKH WZR PHJDE\WH H[WHQGHG VWRUDJH RSWLRQ DUH
HLWKHU GDPDJHG RU PLVVLQJ� 7KH 5$0 6,00V PXVW EH LQVWDOOHG RU UHSODFHG� &RQWDFW \RXU $OOHQ
%UDGOH\ VDOHV UHSUHVHQWDWLYH IRU DVVLVWDQFH�

�

��6(5,(6 /$7+( � &$1127 86( 0,// $03 7KH FRQWURO ZDV SRZHUHG XS ZLWK D ODWKH VRIWZDUH RSWLRQ FKLS LQVWDOOHG� ZKHQ WKH $03 ILOH WKDW
ZDV GRZQORDGHG ZDV FRQILJXUHG IRU D PLOO�

��6(5,(6 0,// � &$1127 86( /$7+( $03 7KH FRQWURO ZDV SRZHUHG XS ZLWK D PLOO VRIWZDUH RSWLRQ FKLS LQVWDOOHG� ZKHQ WKH $03 ILOH WKDW
ZDV GRZQORDGHG ZDV FRQILJXUHG IRU D ODWKH�

����

���� 1$0(6 7$%/( ,6 &255837(' ���� SURJUDP QDPH GRHVQ·W PDWFK FRUUHVSRQGLQJ QDPH LQ FURVV�UHIHUHQFH WDEOH�

���� 3$77(51 1$0( 722 /21* 0RUH WKDQ � GLJLWV KDYH EHHQ XVHG LQ WKH SDWWHUQ QDPH�

$

$ 5(75$&( %8))(5 :$6 '(/(7(' 7KH FRQWURO UHTXLUHG RQH �RU PRUH� RI WKH EORFN UHWUDFH EXIIHUV WR SHUIRUP D QHFHVVDU\ EORFN
ORRN�DKHDG RSHUDWLRQ �UHIHU WR EORFN ORRN�DKHDG LQ WKH XVHU·V PDQXDO�� :KHQ WKLV RFFXUV� OHVV
EORFN UHWUDFH RSHUDWLRQV FDQ EH SHUIRUPHG WKDQ $03 LV FRQILJXUHG WR DOORZ� ,I WKLV HUURU RFFXUV�
WR LPSURYH FRQWURO HIILFLHQF\� LW LV UHFRPPHQGHG WKDW WKH QXPEHU RI DOORZDEOH EORFN UHWUDFH
EORFNV VHW LQ $03 EH ORZHUHG RU DGG DGGLWLRQDO 5$0 WR \RX V\VWHP�

$%6 326,7,21 127 ,1,7,$/,=(' 7KLV PHVVDJH LQGLFDWHV WKDW D[HV ZLWK DEVROXWH HQFRGHUV KDYH QRW EHHQ KRPHG� 7KHVH D[HV
UHTXLUH DQ LQLWLDO KRPLQJ RSHUDWLRQ WR HVWDEOLVK WKH DEVROXWH SRVLWLRQ�

$%62/87( )(('%$&. )$,/85( 7KH FRQWURO KDV GHWHFWHG D ORVV RI IHHGEDFN IURP WKH DEVROXWH HQFRGHU� 7KH PRVW OLNHO\ FDXVH
RI WKLV HUURU ZRXOG EH D EURNHQ RU GLVFRQQHFWHG ZLUH� $[LV KRPLQJ PD\ EH UHTXLUHG DIWHU WKH
HUURU FRQGLWLRQ LV FRUUHFWHG�

$&&�'(& &21),*85$7,21 (5525 $Q D[LV FRQILJXUDWLRQ HUURU ZDV GHWHFWHG E\ WKH FRQWURO ZKHQ PDQXDO DFF�GHF ZDV UHTXHVWHG LQ
D SURJUDP EORFN�

$&&80� $1' (;3(&7(' /,)( $5( � 1R WRRO OLIH GDWD ZDV HQWHUHG IRU WKH FXUUHQW WRRO VHOHFWHG E\ WKH WRRO OLIH PDQDJHPHQW IHDWXUH�
7RRO OLIH PDQDJHPHQW ZLOO EH GLVDEOHG IRU WKLV WRRO�

$&7,9( *5283 &$1127 %( '(/(7(' $Q DWWHPSW ZDV PDGH WR GHOHWH D WRRO JURXS LQ WKH WRRO OLIH PDQDJHPHQW IHDWXUH WKDW FRQWDLQV DQ
DFWLYH WRRO FXUUHQWO\ LQ WKH WRRO KROGHU�

$&7,9( 2))6(7 &$1127 &+$1*( $Q DWWHPSW ZDV PDGH WR DOWHU D WRRO RIIVHW YDOXH RI D WRRO RIIVHW WKDW LV FXUUHQWO\ WKH DFWLYH WRRO
RIIVHW RQ WKH FRQWURO� 7KH DFWLYH WRRO RIIVHW LV LQGLFDWHG ZLWK DQ  RQ WKH WRRO RIIVHW WDEOH�

$&7,9( 722/ &$1127 %( &+$1*(' $Q DWWHPSW ZDV PDGH WR HGLW WRRO GDWD IRU WKH FXUUHQWO\ DFWLYH WRRO� 'HDFWLYDWH WKH WRRO EHIRUH
HGLWLQJ�

$&7,9( 722/ &$1127 %( '(/(7(' $Q DWWHPSW ZDV PDGH WR GHOHWH WRRO GDWD IRU WKH FXUUHQWO\ DFWLYH WRRO� 'HDFWLYDWH WKH WRRO EHIRUH
HGLWLQJ�

$'$37,9( )((' 0$; /,0,7 7KH DFWXDO WRUTXH LV OHVV WKDQ WKH GHVLUHG SURJUDPPHG WRUTXH DQG WKH DGDSWLYH IHHG D[LV KDV
UHDFKHG WKH SURJUDPPHG PD[LPXP IHHG OLPLW� (LWKHU UDLVH WKH SURJUDPPHG PD[LPXP IHHG OLPLW
RU ORZHU WKH SURJUDPPHG GHVLUHG WRUTXH�

$'$37,9( )((' 0,1 /,0,7 7KLV PHVVDJH LQGLFDWHV \RXU DUH H[FHHGLQJ WKH SURJUDPPHG GHVLUHG WRUTXH� 7KH DFWXDO WRUTXH
LV JUHDWHU WKDQ WKH GHVLUHG SURJUDPPHG WRUTXH DQG WKH DGDSWLYH IHHG D[LV KDV UHDFKHG WKH
SURJUDPPHG PLQLPXP IHHG OLPLW� (LWKHU UDLVH WKH SURJUDPPHG GHVLUHG WRUTXH RU ORZHU WKH
PLQLPXP IHHG OLPLW�

$'$37,9( )((' 352*5$00,1* (5525 ( DQG 4 PXVW ERWK EH SURJUDPPHG LQ HYHU\ *�� EORFN�

$// '8$/ $;(6 $5( 3$5.(' $Q DWWHPSW ZDV PDGH� ZKLOH XVLQJ GXDO D[HV� WR PRYH WKH GXDO JURXS ZKHQ DOO WKH D[HV RI WKDW
JURXS ZHUH SDUNHG�

$03 &+(&.680 (5525 �� &1& 67233,1* 7KH VDYHG FKHFNVXP WKDW SURWHFWV WKH $03 DUHD RI WKH H[HFXWLYH GRHV QRW PDWFK WKH FRPSXWHG
FKHFNVXP RI WKH $03 GDWD WKDW WKH H[HFXWLYH LV RSHUDWLQJ ZLWK� $03 LV FRUUXSW DQG ZDV QRW
VDYHG LQWR WKH IODVK�

$03 ),/( 6,=( (5525 7KH VL]H RI WKH $03 ILOH EHLQJ GRZQORDGHG LV LQFRUUHFW� 7KH ILOH FDQQRW EH GRZQORDGHG�
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$03 ,1 %$&.83 '2(6 127 0$7&+ $03 ,1 5$0 7KLV PHVVDJH DOZD\V DSSHDUV DIWHU D VXFFHVVIXO $03 GRZQORDG LI WKH GRZQORDGHG ILOH LV
GLIIHUHQW IURP WKH RQH FXUUHQWO\ VWRUHG LQ EDFNXS PHPRU\� ,WV SXUSRVH LV WR UHPLQG WKH XVHU WR
FRS\ WKH GRZQORDGHG $03 LQWR EDFNXS PHPRU\ DIWHU WHVWLQJ LW�

$03 :$6 02',),(' %< 3$7&+ $03 87,/,7< 7KLV PHVVDJH DOZD\V DSSHDUV DIWHU FKDQJHV KDYH EHHQ PDGH WR $03 XVLQJ WKH SDWFK $03
XWLOLW\� ,WV SXUSRVH LV WR UHPLQG WKH XVHU WKDW WKH FXUUHQW $03 KDV QRW EHHQ YHULILHG E\ D
FURVV�UHIHUHQFH FKHFN QRUPDOO\ SHUIRUPHG E\ 2'6� ,W LV PHDQW DV D VDIHW\ ZDUQLQJ�

$03(' +2/',1* 25 '(7(&7 754 287 2) 5$1*( 7KLV PHVVDJH LV GLVSOD\HG ZKHQ \RX KDYH HQWHUHG D YDOXH LQ $03 IRU HLWKHU WKH KROGLQJ WRUTXH
RU WKH GHWHFWLRQ WRUTXH� IRU WKH IHHG WR KDUG VWRS IHDWXUH� WKDW LV KLJKHU WKDQ WKH YDOXH HQWHUHG IRU
WKH VHUYRV DYDLODEOH SHDN WRUTXH� <RX PXVW FKDQJH \RXU $03 YDOXHV�

$1$/2* 6(592 92/7$*( )$,/85( $ � ��9 WR WKH VHUYR FDUGV KDV IDLOHG�

$1*/( :25' 127 $//2:(' $Q DQJOH ZRUG ZDV SURJUDPPHG LQ D 433 EORFN ZKHUH LW LV QRW DOORZHG� IRU H[DPSOH�
SURJUDPPLQJ DQ DQJOH ZRUG LQ D FLUFXODU 433 EORFN�

$1*/(' :+((/ $;(6� -2* 21( $7 $ 7,0( :KLOH LQ WKH DQJOHG ZKHHO JULQGLQJ PRGH \RX FDQ QRW MRJ PRUH WKDQ RQH D[LV LQ WKH DQJOHG
ZKHHO SODQH DW DQ\ RQH WLPH�

$1*/(' :+((/ &21),* (5525 7KH DQJOHG�ZKHHO JULQGHU $03 GRZQORDGHG WR WKH FRQWURO LV QRW FRQILJXUHG FRUUHFWO\� 0DNH VXUH
DOO QHFHVVDU\ DQJOHG�ZKHHO SDUDPHWHUV DUH FRQILJXUHG FRUUHFWO\ DQG UH�GRZQORDG $03 WR WKH
FRQWURO�

$1*/(' :+((/ 127 &21),*85(' 7KH XVHU DWWHPSWHG WR SURJUDP DQ DQJOHG ZKHHO JULQGHU PRGH IXQFWLRQ DQG WKH DQJOHG ZKHHO
IHDWXUH KDV QRW EHHQ FRUUHFWO\ FRQILJXUHG IRU \RXU V\VWHP� 7KH DQJOHG ZKHHO IHDWXUH PXVW EH
FRQILJXUHG LQ $03 DQG LV D SXUFKDVHG RSWLRQ IRU \RXU &1&�

$5&7$1 6<17$; (5525 $Q DWWHPSW ZDV PDGH WR FDOFXODWH RU H[HFXWH D SDUDPDFUR EORFN WKDW FDOFXODWHV WKH DUF WDQJHQW
RI DQ LQYDOLG RU LPSURSHUO\ HQWHUHG QXPEHU�

$5,7+0(7,& 29(5)/2: (5525 $Q LQWHUQDO PDWK HUURU KDV RFFXUUHG� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFH�

$5,7+0(7,& 81'(5)/2: (5525 $Q LQWHUQDO PDWK HUURU KDV RFFXUUHG� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFH�

$8; )% 127 $//2:(' :,7+ '(37+ 352%( <RXU $03 ILOH KDV D GHSWK SUREH FRQILJXUHG IRU DQ D[LV WKDW DOVR LV FRQILJXUHG WR XVH DQ RSWLRQDO
IHHGEDFN GHYLFH� $ GHSWK SUREH FDQ QRW EH FRQILJXUHG WR XVH DQ\ IHHGEDFN GHYLFH RWKHU WKHQ
LWV GHSWK SUREH IRU WKDW GHSWK SUREH D[LV� ,I D VHFRQG IHHGEDFN GHYLFH LV XVHG LW LV FRQILJXUHG LQ
$03 DV D VHSDUDWH ORJLFDO D[LV�

$8;,/,$5< )(('%$&. ',6&211(&7(' 7KH GLJLWDO VHUYR PRGXOH SURYLGHV WKH FDSDELOLW\ WR XVH WZR GLIIHUHQW IHHGEDFN HQFRGHUV ZLWK RQH
VHUYR �LQ WKH FDVH ZKHUH WZR HQFRGHUV DUH XVHG� WKH DX[LOLDU\ HQFRGHU LV XVHG IRU WKH SRVLWLRQ
IHHGEDFN�� ,I WKH VHUYR SURFHVVRU GHWHFWV WKDW WKH DX[LOLDU\ HQFRGHU KDV EHHQ GLVFRQQHFWHG� WKLV
PHVVDJH LV GLVSOD\HG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

$8;,/,$5< )(('%$&. 48$'5$785( )$8/7 7KH GLJLWDO VHUYR PRGXOH SURYLGHV WKH FDSDELOLW\ WR XVH WZR GLIIHUHQW IHHGEDFN HQFRGHUV ZLWK RQH
VHUYR �LQ WKH FDVH ZKHUH WZR HQFRGHUV DUH XVHG� WKH DX[LOLDU\ HQFRGHU LV XVHG IRU WKH SRVLWLRQ
IHHGEDFN�� ,I WKH VHUYR SURFHVVRU GHWHFWV D TXDGUDWXUH IDXOW RQ WKH DX[LOLDU\ HQFRGHU� WKLV
PHVVDJH LV GLVSOD\HG�

$8;,/,$5< 63,1'/( � 127 &21),*85(' )RU DX[ VSLQGOH � WR EH SURJUDPPDEOH� LW PXVW EH FRQILJXUHG LQ $03� D GHFRGH HUURU�

$8;,/,$5< 63,1'/( � 127 $9$,/$%/( $03 FRQILJXUDWLRQ HUURU� DX[ VSLQGOH � FDQ EH FRQILJXUHG RQO\ RQ D ������

$8;,/,$5< 63,1'/( � 127 &21),*85(' )RU DX[ VSLQGOH � WR EH SURJUDPPDEOH� LW PXVW EH FRQILJXUHG LQ $03� D GHFRGH HUURU�

$;(6 &2//,6,21 7ZR SURFHVVHV KDYH FROOLGHG� ,QWHUIHUHQFH FKHFNLQJ KDV VWRSSHG DOO PRWLRQ�

$;(6 &21),*85(' 21 ,1$&7,9( 352&(66 $Q $03 ZDV ORDGHG WKDW FRQWDLQV DQ D[LV WKDW ZDV FRQILJXUHG IRU DQ LQDFWLYH SURFHVV� 6HW WKH
SURFHVV D[LV LQ $03 WR D SURFHVV WKDW KDV EHHQ FRQILJXUHG�

$;(6 '$7$ 0,66,1* ([SHFWHG D[LV GDWD LV PLVVLQJ LQ D SURJUDP EORFN�

$;,6 $03(' $6 121�6&$/,1* $;,6 7KH XVHU DWWHPSWHG WR VFDOH DQ D[LV WKDW ZDV $03HG DV QRQVFDODEOH�

$;,6 $66,*1(' 72 /2*,& $;,6 029(5 7KH XVHU DWWHPSWHG WR PRYH WKH D[LV FRQILJXUHG DV WKH ORJLF D[LV PRYHU D[LV E\ VRPH PHDQV
RWKHU WKDQ ORJLF�
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$;,6 $66,*1(' 72 3$/ $;,6 029(5 7KH XVHU DWWHPSWHG WR PRYH WKH D[LV FRQILJXUHG DV WKH ORJLF D[LV PRYHU D[LV E\ VRPH PHDQV
RWKHU WKDQ 3$/�

$;,6 ',63/$< ',6$%/(' %< 3$/ 7KH SRVLWLRQ GLVSOD\ IRU D VHOHFWHG D[LV KDV EHHQ WXUQHG RII XVLQJ WKH �12'3 IODJ�

$;,6 ,1 3/$1( '2(6 127 (;,67 $W OHDVW RQH RI WKH D[HV DVVLJQHG WR D SODQH WKDW ZDV GHILQHG LQ $03 GRHV QRW H[LVW� $Q
H[DPSOH RI ZKHQ WKLV HUURU ZRXOG RFFXU LV LI DQ D[LV ZDV UHQDPHG LQ $03� EXW WKDW QHZ QDPH
ZDV QRW HQWHUHG LQWR WKH $03 SODQH GHILQLWLRQ� $QRWKHU H[DPSOH ZRXOG EH LI DQ XQILWWHG D[LV
ZDV DVVLJQHG WR WKDW SODQH�

$;,6 ,19$/,' )25 *���*�� 7KH SURJUDPPHG D[LV ZDV QRW $03HG IRU VRIWZDUH YHORFLW\ ORRS RSHUDWLRQ� DQG FDQ QRW EH XVHG
LQ D *�� RU *�� EORFN� 7R XVH WKHVH IHDWXUHV WKH D[LV SURJUDPPHG PXVW EH FRQILJXUHG IRU
WDFKOHVV RSHUDWLRQ �RU EH D GLJLWDO VHUYR��

$;,6 ,6 +$5' 67233('� &$17 $'-867 6(592 7KH WRUTXH OLPLW RI WKH VHUYR FDQ QRW EH DGMXVWHG EHFDXVH� HLWKHU WKH D[LV LV LQ D KDUG��VWRSSHG
VWDWH� RU VRPH RWKHU D[LV RQ WKH VDPH VHUYR FDUG LV LQ D KDUG��VWRSSHG VWDWH�

$;,6 02'8/( 32:(5 )$8/7 7KH FXUUHQW WKURXJK WKH SRZHU RXWSXW WUDQVLVWRUV LV PRQLWRUHG� ,I WKH FXUUHQW H[FHHGV D IL[HG
OHYHO �JUHDWHU WKDQ ���� RI FRQWUROOHU UDWLQJ� WKLV IDXOW ZLOO DSSHDU� 7\SLFDO FDXVHV DUH D VKRUWHG
OHDG� PRWRU PDOIXQFWLRQ� RU PDOIXQFWLRQLQJ SRZHU ,*%7V� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

$;,6 02'8/( 29(5 &855(17 2QH RI WKH D[LV PRGXOHV RI \RXU ���� GULYH KDV EHHQ UHTXHVWHG WR SURYLGH WRR PXFK FXUUHQW�
7KLV LV W\SLFDOO\ FDXVHG E\ WKH $FF�'HF FRPPDQG IURP WKH &1& UHTXLULQJ SHDN FXUUHQW IRU DQ
H[FHVVLYH DPRXQW RI WLPH� WKH PDFKLQH IULFWLRQ RU LQHUWLDO�YLVFRXV ORDG LV H[FHVVLYH� WKH PRWRU
KDV EHHQ LPSURSHUO\ VL]HG� D VKRUW FLUFXLW H[LVWV DFURVV WKH GULYH RXWSXW WHUPLQDOV� ORJLF VXSSO\
FLUFXLWV KDYH PDOIXQFWLRQHG� RU $& LQSXW LV LQFRUUHFWO\ ZLUHG� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

$;,6 02'8/( %86 92/7$*( /266 7KH '& EXV VXSSO\ ZDV ORVW WR WKH D[LV PRGXOH� &KHFN VOLGHU FRQQHFWLRQV�WHUPLQDWLRQ VWULS RU
WKHUH FRXOG EH D EORZQ OLQN IXVH� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

$;,6 02'8/( 29(5 7(03 7KH ���� FRQWDLQV D WKHUPDO VHQVRU ZKLFK VHQVHV WKH LQWHUQDO DPELHQW WHPSHUDWXUH� &DXVHV
FRXOG EH� WKDW WKH FDELQHW DPELHQW WHPSHUDWXUH LV DERYH UDWLQJ� 7KH PDFKLQH GXW\ F\FOH
UHTXLUHV DQ 506 FXUUHQW H[FHHGLQJ WKH FRQWLQXRXV UDWLQJ RI WKH FRQWUROOHU� 7KH DLUIORZ DFFHVV WR
WKH ���� LV OLPLWHG RU EORFNHG� 7KLV GRHV QRW QHFHVVDULO\ LQGLFDWH D PRWRU RYHU WHPSHUDWXUH�
0RWRU RYHU WHPSHUDWXUH VHQVRUV VKRXOG EH ZLUHG GLUHFWO\ LQWR WKH (�6WRS VWULQJ� 7R FOHDU WKLV
IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

$;,6 029(5 &21)/,&7 :,7+ *�����*���� <RX UHTXHVWHG D 3$/ RU ORJLF D[LV PRYHU IXQFWLRQ RQ DQ DQJOHG ZKHHO JULQGHU� <RX FDQ QRW XVH
WKH 3$/ RU ORJLF D[LV PRYHU LQ RQH RI WKH DQJOHG ZKHHO PRGHV XQOHVV WKH 3$/ D[LV PRYHU KDV
FRQWURO RI ERWK WKH D[LDO DQG WKH ZKHHO D[HV�

$;,6 1$0( '83/,&$7( 7ZR RU PRUH D[HV KDYH EHHQ DVVLJQHG WKH VDPH QDPH LQ $03�
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$;,6 127 ,1 352&(66 <RX DWWHPSWHG WR UHDG�ZULWH D SDUDPDFUR SDUDPHWHU IRU DQ D[LV WKDW LV QRW FXUUHQWO\ LQ WKH
SURFHVV UHTXHVWLQJ WKH GDWD� 7R DFFHVV SDUDPDFUR SDUDPHWHU GDWD IRU DQ D[LV� WKDW D[LV PXVW
EH LQ WKH SURFHVV PDNLQJ WKH UHTXHVW�

$;,6 326,7,21 ,1&255(&7 8VLQJ WKH PLG�VWDUW SURJUDP IXQFWLRQ� \RX KDYH VHDUFKHG WR D EORFN WKDW GRHV QRW FUHDWH WKH
SURJUDPPHG FRQWRXU LI VWDUWHG IURP \RXU FXUUHQW D[LV SRVLWLRQ� %H DZDUH WKH PLG�VWDUW RSHUDWLRQ
PD\ KDYH VHDUFKHG WKUX D RIIVHW RSHUDWLRQ WKDW LV QRW UHDGLO\ DSSDUHQW WR GHWHUPLQH \RXU D[LV
SRVLWLRQ� 7KH PLG�VWDUW RSHUDWLRQ LV DERUWHG� <RX PXVW UH�SHUIRUP WKH PLG�VWDUW RSHUDWLRQ DQG
HLWKHU SRVLWLRQ WKH D[HV WR WKH FRUUHFW D[LV SRVLWLRQ� RU XVH WKH ^029( 	 (;,7` VRIWNH\ WR ILQG WKH
FRUUHFW D[LV SRVLWLRQ�

$;,6 6(/(&7 127 $//2:(' 7KH ^$;,6 6(/(&7` VRIWNH\ ZDV SUHVVHG ZKHQ QR D[LV VHOHFW RSWLRQ LV DYDLODEOH� $[LV VHOHFW LV
RQO\ DYDLODEOH RQ ODUJH VFUHHQV DQG QRUPDO FKDUDFWHU VL]H VFUHHQ IRU V\VWHPV WKDW FRQWDLQ PRUH
WKHQ � D[HV WRWDO RU GXDO SURFHVV V\VWHPV ZLWK PRUH WKDQ � D[HV LQ D SURFHVV� ,W LV QRW DYDLODEOH
ZKHQ WKH VPDOO VFUHHQ �VKRZLQJ DOO V\VWHP $03HG D[HV� LV EHLQJ YLHZHG�

$;,6 7<3(�326,7,21 /223 (5525 ,Q SDWFK $03� DQ D[LV ZDV DVVLJQHG D SRVLWLRQ ORRS W\SH WKDW LV LOOHJDO IRU WKH D[LV W\SH DVVLJQHG
WR WKDW D[LV�

%

%$&.83 9(56,21 2) $03 :$6 &23,(' 72 5$0 7KH $03 LQ 5$0 ZDV HUDVHG �EDWWHU\ EDFNXS IDLOHG� RU FRUUXSWHG� VR WKH FRQWURO DXWRPDWLFDOO\
FRSLHG WKH YHUVLRQ RI $03 LQ EDFNXS PHPRU\ LQWR 5$0 PHPRU\� �7KH FRQWURO VWRUHV $03 LQ
EDFNXS� EXW ZRUNV IURP WKH FRS\ RI $03 LQ 5$0 PHPRU\��

%$' '$& 021,725 3$7&+ $03 (175< $Q LQYDOLG YDOXH ZDV HQWHUHG LQWR SDWFK $03 SDUDPHWHU ��� RU ���� (LWKHU SDUDPHWHU DOORZV
WKH D[HV WR EH PRQLWRUHG WKURXJK WKH VHUYR PRGXOH �'$&� DQDORJ RXWSXW� 6HH GRFXPHQWDWLRQ
SURYLGHG E\ $OOHQ�%UDGOH\ RQ SDWFK $03� RU FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFH�

%$' ),567 32&.(7 %/2&. :KHQ SHUIRUPLQJ DQ LUUHJXODU SRFNHW F\FOH� WKH ILUVW SRFNHW EORFN VKRXOG EH DZD\ IURP WKH
SRFNHW VWDUW�HQG FRUQHU� QRW WRZDUG LW� 7KH PRYH WR WKH VWDUW�HQG FRUQHU LV JHQHUDWHG EDVHG RQ
WKH FRRUGLQDWHV SURJUDPPHG LQ WKH SRFNHW GHILQLWLRQ EORFN LWVHOI�

%$' 3$/ 3520 2QH RI WKH 3$/ 3520 FKLSV �SOXJJHG LQWR WKH PDLQ SURFHVVRU ERDUG� KDV IDLOHG RU LV QRW
SOXJJHG LQ SURSHUO\�

%$' 5$0 ',6& 6(&725 &+(&.680 (5525 $ 5$0 GLVN VHFWRU HUURU ZDV GHWHFWHG GXULQJ WKH 5$0 FKHFNVXP WHVW DW SRZHU�XS� $WWHPSW WR
SRZHU�XS DJDLQ� ,I WKH HUURU UHPDLQV� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

%$' 5(&25' ,1 352*5$0 7KLV LQGLFDWHV D VHULRXV SUREOHP ZLWK WKH SURJUDP� $WWHPSW WR RSHQ WKH SURJUDP D VHFRQG WLPH�
,I UHWU\ GRHVQ·W ZRUN� \RX PD\ KDYH WR GHOHWH WKH SURJUDP� 7\SLFDOO\ WKLV HUURU LV QRW FDXVHG E\ D
SURJUDPPHU RU RSHUDWRU DFWLRQ� ,W LV W\SLFDOO\ FDXVHG E\ DQ LQWHUQDO VRIWZDUH HUURU LQ WKH
SURJUDP�

%$' 67$7(�72.(1 &20%,1$7,21
�352*5$0 (5525�

:KLOH DWWHPSWLQJ WR GHFRGH WKH FXUUHQW EORFN� D FRPELQDWLRQ RI FKDUDFWHUV FDXVHG D GHFRGH
HUURU WR RFFXU� &KHFN WKH FKDUDFWHUV LQ WKH FXUUHQW EORFN IRU DQ LOOHJDO FRPELQDWLRQ�

%$77(5< )$,/85( 7KH EDWWHU\ WKDW SURYLGHV EDFNXS RI WKH 5$0 PHPRU\ LV QRW IXQFWLRQLQJ� WKH YROWDJH PD\ EH ORZ�
7KH EDWWHU\ PD\ EH GHDG� UHPRYHG� RU SRRUO\ FRQQHFWHG�

%$8' 5$7( 0867 %( �0+= )25 ���� '5,9(6 7KH EDXG UDWH IRU ���� 6(5&26 GULYHV PXVW EH $03HG DW �0+]� )RU WKLUG��SDUW\ GULYHV �ZLWK
QR ���� 6(5&26 GULYHV LQ XVH�� WKH EDXG UDWH PXVW EH $03HG DW � 0+]�

%%8 6$9( )$,/('� 86,1* /$67 9$/,' '$7$ 7KHUH ZDV DQ LPSURSHU VKXWGRZQ RI \RXU ��3&� 7KLV PHVVDJH DSSHDUV ZKHQ WKH VDYH RI %%8
GDWD �L�H�� WRRO RIIVHWV� SDUDPDFURV� D[LV FDOLEUDWLRQ� ZRUN FRRUGLQDWHV� DQG $03 GDWD� IDLOHG WR
RFFXU DIWHU WKH ��3& H[HFXWLYH ZDV VWDUWHG�

%/. '(/(7( &+* ,*125(' 21 35(3$5(' %/.6 $ EORFN�GHOHWH ZDV DFWLYDWHG ZKLOH D SURJUDP ZDV H[HFXWLQJ� 7KLV FKDQJH LV LJQRUHG E\ WKH
FRQWURO IRU EORFNV WKDW KDYH DOUHDG\ EHHQ UHDG LQWR WKH FRQWURO·V VHW�XS EXIIHU �VHH EORFN
ORRN�DKHDG LQ XVHU·V PDQXDO��

%/2&. /(1*7+ (5525 $ EORFN WKDW H[FHHGV WKH DOORZDEOH PD[LPXP EORFN OHQJWK ZDV SURJUDPPHG�

%/2&. 5(75$&( $%257(' 7KH EORFN UHWUDFH RSHUDWLRQ EHLQJ SHUIRUPHG KDV EHHQ FDQFHOHG� :KHQ �&<&/( 67$57! LV
SUHVVHG� WKH FRQWURO ZLOO UHWXUQ WKH WRRO DORQJ D OLQHDU SDWK EDFN WR WKH VWDUW�SRLQW RI WKH EORFN
UHWUDFH RSHUDWLRQ�

%227 &2'( &5& (5525 �� &1& 67233,1* $ KDUGZDUH IDLOXUH RFFXUUHG ZKLOH WKH ERRW H[HFXWLYH ZDV SHUIRUPLQJ D &5& WHVW RI WKH ERRW
IODVK� 'XULQJ WKH &5& WHVW� DQ HUURU ZDV GHWHFWHG LQ WKH ERRW IODVK &5&� 7KLV LV EDVLFDOO\ D
VHOI��WHVW WR FRQILUP WKDW WKH ERRW IODVK WKDW ORDGV DQG UXQV WKH &1& H[HFXWLYH LV 2.�
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%227 ',5(&725< ,6 0,66,1* 7KH XSGDWH XWLOLW\ IDLOHG WR SURSHUO\ FUHDWH WKH V\VWHP ERRW GLUHFWRU\� 5HWU\ WKH XSGDWH� ,I WKH
HUURU RFFXUV DJDLQ� FRQWDFW \RXU ORFDO $OOHQ %UDGOH\ VHUYLFH�

%227 5$0 $&&(66 (5525 �� &1& 67233,1* $ KDUGZDUH IDLOXUH RFFXUUHG ZKLOH WKH ERRW H[HFXWLYH SHUIRUPHG D 5$0 WHVW RI WKH PHPRU\
ZKHUH WKH H[HFXWLYH ZLOO EH ORDGHG� $Q HUURU UHDGLQJ�ZULWLQJ LQWR WKH GHVLJQDWHG 5$0 DUHD
RFFXUUHG�

%227675$3 )$,/(' 72 67$57 7KH ERRWVWUDS FRGH GLG QRW VHQG WKH ´RNµ VLJQDO WR WKH PDLQ SURFHVVRU ZLWKLQ WKH VSHFLILHG WLPH�

%27+ $;(6 ,1 433 3/$1( 127 35*0' 7KH VHFRQG EORFN RI D FXUUHQWO\ H[HFXWLQJ 4XLFN3DWK 3OXV WZR�EORFN VHW GRHV QRW FRQWDLQ ERWK
UHTXLUHG D[LV ZRUGV LQ WKH FXUUHQW SODQH� %RWK D[LV ZRUGV DUH UHTXLUHG WR FRUUHFWO\ LGHQWLI\ WKH
HQG�SRLQW RI WKH VHFRQG PRYH�

%27+ /,1(6 $5( 3$5$//(/ %RWK EORFNV RI D WZR�EORFN 433 VHTXHQFH DUH SDUDOOHO� DQG QR PDWKHPDWLFDO LQWHUVHFWLRQ FDQ EH
FRPSXWHG�

%27+ 32576 $5( %86< $Q DWWHPSW ZDV PDGH WR XVH RU PRQLWRU FRPPXQLFDWLRQ SRUWV $ RU % ZKHQ QHLWKHU ZHUH
DYDLODEOH�

%86<� 5(48(67 ,*125(' <RX KDYH UHTXHVWHG DQ RSHUDWLRQ ZKLOH WKH FRQWURO LV FXUUHQWO\ H[HFXWLQJ VRPH RWKHU KLJKHU
SULRULW\ IXQFWLRQ� 7KH FRQWURO PXVW ILUVW FRPSOHWH WKH KLJKHU SULRULW\ WDVN EHIRUH \RXU QHZ WDVN
FDQ EH SHUIRUPHG�

&

&$//(' ���� 3$77(51 1$0( ,6 %$' 7KH ���� SDWWHUQ QDPH WKDW LV FDOOHG E\ D SDUW SURJUDP GRHV QRW H[LVW �

&$1&(/�5(029( 2))6(7 %()25( $;,6 &+$1*( <RX KDYH DWWHPSWHG WR FKDQJH WKH DFWLYH WRRO OHQJWK D[LV ZKLOH DQ OHQJWK RIIVHW LV FXUUHQWO\
DFWLYH RQ WKDW D[LV� <RX PXVW FDQFHO WRRO OHQJWK RIIVHWV EHIRUH \RX DUH DOORZHG WR FKDQJH WKH
DFWLYH WRRO OHQJWK D[LV�

&$1127 �*272� 72 ,16,'( $ �'2� $ �*272� FRPPDQG FDQQRW WUDQVIHU H[HFXWLRQ WR D EORFN ZKLFK LV ORFDWHG ZLWKLQ D �'2� ORRS�

&$1127 $&&(66 5(027( 9$5,$%/( 9DULDEOH QDPH LV LQYDOLG� &KHFN WKH ILHOGV IRU &1& QDPH DQG UHPRWH QDPH� DQG PDNH VXUH WKH\
DUH LQ WKH FRUUHFW IRUPDW�

&$1127 $&7,9$7( � 23(1 352*5$0 $Q DWWHPSW ZDV PDGH WR DFWLYDWH D SURJUDP IRU H[HFXWLRQ ZKHQ LW ZDV VWLOO RSHQ IRU DQ HGLWLQJ
RSHUDWLRQ� %HIRUH LW FDQ EH DFWLYDWHG IRU DXWRPDWLF H[HFXWLRQ� LW LV QHFHVVDU\ WR H[LW IURP WKH HGLW
PHQX WR FORVH D SURJUDP EHLQJ HGLWHG�

&$1127 $&7,9$7( 5$0 3$57,7,21 7KH 5$0 GLVN KDV EHHQ FRUUXSWHG� $WWHPSW WR SHUIRUP D ´5()250$7µ RSHUDWLRQ� ,I WKLV LV
XQVXFFHVVIXO� FRQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&$1127 $66,*1 ,1 &855(17 02'( $Q DWWHPSW ZDV PDGH WR PRGLI\ D SDUDPDFUR SDUDPHWHU WKDW FDQQRW EH PRGLILHG ZKHQ WKH FXWWHU
FRPSHQVDWLRQ RU 775& IHDWXUH LV DFWLYH�

&$1127 &$/&8/$7( � 352037 35(6(17 $Q DWWHPSW WR SHUIRUP D FDOFXODWH RSHUDWLRQ ZDV PDGH ZKHQ VRPH RWKHU SURPSW ZDV SUHVHQW RQ
OLQH � RI WKH &57� %HIRUH WKH FRQWURO ZLOO DOORZ D FDOFXODWLRQ WR EH PDGH� LW LV QHFHVVDU\ WR
UHPRYH DQ\ SURPSWV IURP OLQH � �

&$1127 &23< 7KH UHTXHVWHG FRS\LQJ WDVN FDQQRW EH SHUIRUPHG GXH WR DQ LQWHUQDO SUREOHP LQ WKH ILOH RU 5$0
GLVN� &RQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFH�

&$1127 '(/(7( � 23(1 352*5$0 7KH VHOHFWHG SURJUDP LV HLWKHU DFWLYH RU RSHQ IRU HGLWLQJ DQG FDQQRW EH GHOHWHG�

&$1127 '(/(7( $// 352*5$06 $Q DWWHPSW ZDV PDGH WR GHOHWH DOO SDUW SURJUDPV RU WR UHIRUPDW 5$0 ZKLOH D SURJUDP ZDV EHLQJ
HGLWHG RU ZDV FXUUHQWO\ VHOHFWHG DV WKH DFWLYH SURJUDP IRU H[HFXWLRQ�

&$1127 '(/(7( 352*5$0 7KH ILOH VHOHFWHG FDQQRW EH GHOHWHG� 7KLV LV FDXVHG E\ D PDMRU HUURU EHLQJ GHWHFWHG LQ WKH DFWXDO
VRIWZDUH ILOH RI WKH SURJUDP� ,W PD\ EH QHFHVVDU\ WR ´5()250$7µ 5$0 WR UHPRYH WKH
SURJUDP� ,I WKLV LV XQVXFFHVVIXO� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFH�

&$1127 ',9,'( %< =(52 $Q DWWHPSW ZDV PDGH WR GLYLGH D TXDQWLW\ E\ ]HUR� HLWKHU XVLQJ WKH &$/& IXQFWLRQV RU LQ DQ
H[HFXWLQJ SURJUDP ZLWK D SDUDPDFUR RSHUDWRU�

&$1127 (',7 �� ),/( 83/2$',1* 7KH ILOH \RX·YH WULHG WR RSHQ LV DOUHDG\ RSHQ DQG LV LQ WKH PLGGOH RI D SDUW SURJUDP XSORDG RU
GRZQORDG RSHUDWLRQ ZLWK 2'6�

&$1127 (',7 � 0867 %( ,1 &<&/( 25 (�6723 $Q DWWHPSW ZDV PDGH WR HGLW D SDUW SURJUDP ZKLOH DQRWKHU SDUW SURJUDP ZDV FXUUHQWO\ EHLQJ
H[HFXWHG�

&$1127 (',7 � 23(1 352*5$0 7KH SURJUDP WKDW \RX KDYH VHOHFWHG IRU HGLWLQJ LV FXUUHQWO\ RSHQ IRU DQRWKHU IHDWXUH�

&$1127 (',7 � 27+(5 ),/( ,6 %(,1* (',7(' $Q DWWHPSW ZDV PDGH WR HGLW D SDUW SURJUDP ZKLOH DQRWKHU SDUW SURJUDP ZDV FXUUHQWO\ EHLQJ
HGLWHG�
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&$1127 (',7 $&7,9( 352*5$0 $Q DWWHPSW ZDV PDGH WR HGLW D SURJUDP WKDW LV FXUUHQWO\ VHOHFWHG DV WKH DFWLYH SURJUDP IRU
H[HFXWLRQ� %HIRUH LW FDQ EH HGLWHG� WKH SURJUDP PXVW ILUVW EH GLVDEOHG�

&$1127 (;,7 ,1 &<&/( <RX FDQQRW H[LW LQ WKH PLGGOH RI D URXJKLQJ F\FOH EHFDXVH LW H[HFXWHV DW UXQWLPH� QRW GXULQJ
VHWXS�

&$1127 ),1' &255(&7 326,7,21 7KH SURJUDP�UHVWDUW IHDWXUH FDQQRW ORFDWH WKH FRUUHFW SURJUDP EORFN LQ WKH SURJUDP DW ZKLFK
DXWRPDWLF H[HFXWLRQ ZDV LQWHUUXSWHG� 7R SRVLWLRQ WKH SURJUDP DW WKH FRUUHFW EORFN� LW ZLOO EH
QHFHVVDU\ WR SHUIRUP RQH RI WKH RWKHU VHDUFK RSHUDWLRQV� 7KH RSHUDWRU PXVW NQRZ ZKDW WKLV
FRUUHFW EORFN LV DV WKH FRQWURO KDV IDLOHG LWV UHFRYHU RSHUDWLRQ�

&$1127 ),1' 3$/ 3$*( 3$/ UHTXHVWHG D 3$/ GLVSOD\ SDJH WR EH GLVSOD\HG WKDW GRHV QRW H[LVW LQ WKH GLVSOD\ SDJH ILOH�

&$1127 )250$7 � 23(1 352*5$0 $ SURJUDP ZDV VHOHFWHG IRU DXWRPDWLF H[HFXWLRQ RU ZDV VWLOO LQ WKH HGLW PRGH ZKHQ D UHTXHVW WR
IRUPDW PHPRU\ ZDV PDGH� 7KH DFWLYH SURJUDP PXVW EH GLVDEOHG E\ SUHVVLQJ WKH
^&$1&(/ 35*5$0` VRIWNH\� DQG DQ\ SURJUDP EHLQJ HGLWHG PXVW EH FORVHG E\ H[LWLQJ EHIRUH
IRUPDWWLQJ PHPRU\�

&$1127 )250$7 5$0 3$57,7,21 7KH FRQWURO LV XQDEOH WR IRUPDW PHPRU\ GXH WR RSHQ ILOH FRQGLWLRQV LQGLFDWLQJ D PRUH VHULRXV
SUREOHP� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&$1127 -2* �� $// $;(6 $5( 3$5.(' $Q DWWHPSW ZDV PDGH WR MRJ D GXDO JURXS ZKHQ DOO WKH D[HV ZHUH SDUNHG�

&$1127 0(5*( :,7+ 6$0( 352*5$0 $Q DWWHPSW ZDV PDGH WR PHUJH WKH VDPH SURJUDP WKDW LV EHLQJ HGLWHG ZLWK LWVHOI� ,I WKLV LV
GHVLUDEOH� ILUVW FRS\ WKH RULJLQDO SURJUDP� WKHQ PHUJH WKH FRS\ LQWR WKH RULJLQDO�

&$1127 23(1 ',5(&725< 7KLV LQGLFDWHV D VHULRXV 5$0 GLVN SUREOHP� ,I UHWU\ GRHVQ·W ZRUN� \RX PD\ KDYH WR UHIRUPDW�

&$1127 23(1 352*5$0 )25 5($' 7KLV LQGLFDWHV D VHULRXV SUREOHP ZLWK WKH SURJUDP� ,I UHWU\ GRHVQ·W ZRUN� \RX PD\ KDYH WR GHOHWH
WKH SURJUDP�

&$1127 23(1 352*5$0 )25 :5,7( $Q HUURU RFFXUUHG ZKLOH DWWHPSWLQJ WR RSHQ D ILOH RQ WKH 5$0 GLVN� (LWKHU WKH 5$0 GLVN LV IXOO� RU
WKHUH LV DQ LQWHUQDO SUREOHP ZLWK WKH ILOH� 7KH ILOH PD\ QHHG WR EH GHOHWHG�

&$1127 23(1 68%352*5$0 $Q DWWHPSW WR FDOO D VXE�SURJUDP KDV IDLOHG� 7KLV LV XVXDOO\ FDXVHG E\ WKH VXE�SURJUDP QDPH
�SURJUDPPHG LQ WKH FDOOLQJ EORFN ZLWK D 3�ZRUG� QRW H[LVWLQJ LQ WKH FXUUHQW SURJUDP GLUHFWRU\�

&$1127 5($' $ :5,7(�21/< 3$5$0(7(5 $Q DWWHPSW ZDV PDGH WR XVH WKH YDOXH RI D SDUDPDFUR V\VWHP SDUDPHWHU WKDW LV D ZULWH�RQO\
SDUDPHWHU� 7KLV SDUDPHWHU PD\ KDYH RQO\ LWV YDOXH ZULWWHQ WR� ,W FDQQRW EH UHDG�

&$1127 5($' ',5(&725< 7KLV LQGLFDWHV D VHULRXV 5$0 GLVN SUREOHP� ,I UHWU\ GRHVQ·W ZRUN� \RX PD\ KDYH WR UHIRUPDW�

&$1127 5($' 352*5$0 7KLV LQGLFDWHV D VHULRXV SUREOHP ZLWK WKH SURJUDP� ,I UHWU\ GRHVQ·W ZRUN� \RX PD\ KDYH WR GHOHWH
WKH SURJUDP�

&$1127 5(1$0( :KHQ SHUIRUPLQJ D UHQDPH RI D SURJUDP QDPH� WKH QHZ SURJUDP QDPH KDV QRW EHHQ FRUUHFWO\
HQWHUHG� 7KH IRUPDW LV 2/' 352*5$0 1$0(�1(: 352*5$0 1$0(�

&$1127 5(3/$&( 67$57 32,17 $Q LOOHJDO DWWHPSW ZDV PDGH WR FKDQJH WKH D[LV FDOLEUDWLRQ VWDUW�SRLQW XVLQJ WKH RQOLQH $03
IHDWXUH�

&$1127 5(67$57 *�� +$5' 6723 $Q DWWHPSW ZDV PDGH WR UHVWDUW D SDUW SURJUDP RQ D EORFN ZKLFK ZRXOG KDYH DQ D[LV DW WKH KDUG
VWRS� <RX FDQQRW UHVWDUW RU PLG VWDUW D SDUW SURJUDP DIWHU LI �DW WKDW EORFNV H[HFXWLRQ� DQ\ D[LV
ZRXOG EH KROGLQJ DJDLQVW D KDUG VWRS� <RX PXVW HLWKHU UH�VWDUW�PLG��VWDUW WR D EORFN EHIRUH WKH
*�� KDUG VWRS EORFN RU WR D EORFN DIWHU WKH KDUG VWRS LV UHOHDVHG�

&$1127 6(1' $9$,/$%/( &200$1' 7KLV GLVSOD\V ZKHQ D QRQSURJUDPPHG FRPPXQLFDWLRQV FRPPDQG LV H[HFXWHG IURP
´VHQG·�VRIWNH\�

&$1127 6(7 '$7$ :+(1 722/ ,6 $&7,9( $Q DWWHPSW ZDV PDGH WR PDQXDOO\ �XVLQJ WKH VRIWNH\V� FKDQJH WRRO PDQDJHPHQW GDWD IRU WKH
FXUUHQWO\ DFWLYH WRRO� 7RRO PDQDJHPHQW GDWD FDQ EH FKDQJHG RQO\ IRU D WRRO WKDW LV QRW FXUUHQWO\
VHOHFWHG DV WKH DFWLYH WRRO�

&$1127 7$3 ,1 &66 <RX PXVW GLVDEOH WKH &66 IHDWXUH EHIRUH \RX EHJLQ D WDSSLQJ RSHUDWLRQ� 'LVDEOH &66 XVLQJ D
*�� FRPPDQG�

&$1127 7$3 ,1 9,578$/�& 02'( <RX DWWHPSWHG WR XVH WKH VROLG WDSSLQJ IHDWXUH ZKLOH F\OLQGULFDO RU HQG�IDFH PLOOLQJ ZDV DFWLYH�

&$1127 83/2$' � 3$/ 127 ,1 3520 3$/ FDQ EH XSORDGHG RQO\ IURP WKH 3$/ 3520V� 3$/ LQ 5$0 PHPRU\ FDQQRW EH XSORDGHG�

&$1127 83/2$' � 3$/ 6285&( 127 /2$'(' :KHQ WKH VRXUFH LV ORDGHG� 3$/ FDQ EH XSORDGHG LQ WKH ����� RQO\ � 7KH ����� DQG �����
DOZD\V KDYH 3$/ LQ IODVK�

&$1127 86( &23< :,7+ $&7,9( 722/ 2))6(7 $Q DWWHPSW ZDV PDGH WR FRS\ RIIVHW GDWD IURP RQH D[LV WR DQRWKHU XVLQJ WKH ^&23< 2))6(7`
VRIWNH\� <RX FDQQRW XVH WKLV VRIWNH\ LI WKH WRRO RIIVHWV DUH DFWLYH�
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&$1127 86( (;,7 � %/2&. 127 )281' $Q DWWHPSW ZDV PDGH WR ^(;,7` ZKLOH VHDUFKLQJ IRU D EORFN IRU D PLG�SURJUDP VWDUW� <RX FDQQRW
XVH ^(;,7` XQWLO WKH EORFN KDV EHHQ IRXQG� 7R DERUW WKH VHDUFK� XVH ^48,7`�

&$1127 :5,7( $ 5($'�21/< 3$5$0(7(5 $Q DWWHPSW ZDV PDGH WR DVVLJQ D YDOXH WR D 3$/ RU ORJLF RU V\VWHP SDUDPDFUR SDUDPHWHU WKDW LV
D UHDG�RQO\ SDUDPHWHU� 7KH YDOXH RI WKHVH SDUDPHWHUV FDQ EH XVHG RQO\ E\ WKH SURJUDPPHU�
WKH\ FDQQRW EH DOWHUHG LQ WKH SURJUDP�

&$1127 :5,7( 72 352*5$0 7KLV LQGLFDWHV D VHULRXV SUREOHP ZLWK WKH SURJUDP� $WWHPSW WR ZULWH WR SURJUDP D VHFRQG WLPH�
,I UHWU\ GRHVQ·W ZRUN� \RX PD\ KDYH WR GHOHWH WKH SURJUDP� 7\SLFDOO\ WKLV HUURU LV QRW FDXVHG E\ D
SURJUDPPHU RU RSHUDWRU DFWLRQ� EXW UDWKHU E\ DQ LQWHUQDO SURJUDP VRIWZDUH HUURU�

&$87,21� <28 $5( ,1 ���� 7$3( 02'(
72 5(7851 72 67$1'$5' ����� 02'(
5(6(7 7+( ������&203$7,%,/,7< 3$/ )/$*

7KH RSHUDWRU LV FDXWLRQHG WKDW WKH WDSH EHLQJ FRSLHG LV SUHVXPHG WR EH D ���� IRUPDWWHG WDSH�
7KLV PHVVDJH LV GLVSOD\HG RQ WKH FRS\�WDSH VHW�XS VFUHHQ ZKHQ WKH 0&8 LV LQ ����
FRPSDWLELOLW\ PRGH�

&&�775& 21� &$1·7 $66,*1 7,0( '(3� 3$5$0 $Q DWWHPSW ZDV PDGH WR DVVLJQ D WLPH�GHSHQGHQW SDUDPDFUR V\VWHP SDUDPHWHU ZKLOH
GUHVVHU�ZKHHO UDGLXV FRPSHQVDWLRQ ZDV DFWLYH� 7LPH�GHSHQGDQW SDUDPHWHUV DUH DQ\ V\VWHP
SDUDPHWHUV WKDW UHFRUG RU UHIHUHQFH D FXUUHQW D[LV SRVLWLRQ�

&+$0)(5 /(1*7+�5$',86 722 /$5*( $ FKDPIHU RU UDGLXV YDOXH SURJUDPPHG ZLWK D �& RU �5 ZRXOG JHQHUDWH D FKDPIHU RU UDGLXV WKDW
LV ODUJHU WKDQ RQH RU ERWK RI WKH WZR DGMDFHQW WRRO SDWKV�

&+$0)(5�5$',86 127 $//2:(' $Q DWWHPSW ZDV PDGH WR SHUIRUP D FKDPIHU RU UDGLXV FXW �SURJUDPPHG ZLWK D �5 RU �&� LQ D
EORFN WKDW GRHV QRW DOORZ WKHVH IXQFWLRQV WR EH SHUIRUPHG� )RU H[DPSOH� \RX FDQQRW GR D
FKDPIHU RU UDGLXV FXW LQ D QRQ�PRWLRQ EORFN� LQ WKH ODVW EORFN RQ DQ 0', OLQH� RU LQ WKH ODVW EORFN
RI D SDUW SURJUDP�

&+$1*( 127 0$'( ,1 %8))(5(' %/2&.6 &KDQJHV WR WKH RIIVHW WDEOH GLG QRW DIIHFW WKRVH SURJUDP EORFNV WKDW ZHUH DOUHDG\ LQ WKH FRQWURO·V
FXUUHQW DFWLYDWLRQ TXHXH� 3URJUDP EORFNV WKDW FDOO IRU RIIVHWV DQG ZKLFK IROORZ WKRVH DOUHDG\ LQ
WKH DFWLYDWLRQ TXHXH ZLOO FDOO WKH XSGDWHG RIIVHW WDEOHV�

&+$11(/ 1$0( 722 /21* 7KHUH LV DQ HUURU LQ *�� '+� FRPPXQLFDWLRQV EORFN�

&+$5 0867 %( B� �� /(77(5� ',*,7 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

&+$5 0867 %( /(77(5�',*,7� 81'(56&25( <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

&+$5$&7(56 0867 %( ',*,7 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

&+$5$&7(56 0867 )2//2: :,/'&$5' <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

&+(&.680 (5525 ,1 ),/( 7KH ILOH �$03� ORJLF� EHLQJ GRZQORDGHG IURP D VWRUDJH GHYLFH KDV D FKHFNVXP HUURU� 7KH ILOH
FDQQRW EH XVHG�

&,5&/( 0,'�32,17 127 (17(5(' 7KH FHQWHU�SRLQW RI DQ DUF LV QRW HQWHUHG LQ D FLUFXODU SURJUDPPLQJ EORFN� &LUFXODU EORFNV
UHTXLUH SURJUDPPLQJ HLWKHU DQ 5 RU DQ ,� -� . LQ WKH EORFN�

&,5&8/$5 %/2&. 127 $//2:(' :KHQ DFWLYDWLQJ FXWWHU FRPSHQVDWLRQ� \RX FDQQRW SURJUDP D FLUFXODU EORFN DV WKH ILUVW EORFN RU
DV WKH ODVW EORFN SULRU WR GHDFWLYDWLQJ FXWWHU FRPSHQVDWLRQ�

&,5&8/$5 127 $//2:(' $)7(5 6.,3 $ FLUFXODU PRYH FDQQRW LPPHGLDWHO\ IROORZ D *�� RU *�� VHULHV VNLS EORFN� 2QO\ OLQHDU PRYHV
DUH SHUPLWWHG DV WKH QH[W PRYH IROORZLQJ D *�� RU *�� W\SH FRGH�

&,5&8/$5 352*5$00,1* (5525 $ FLUFXODU PRWLRQ ZDV SURJUDPPHG LQFRUUHFWO\� 7\SLFDOO\ WKLV RFFXUV IURP LQFRUUHFWO\
SURJUDPPLQJ DQ 5 RU ,� - RU . YDOXH�

&2',1* (5525 $ V\VWHP VRIWZDUH HUURU KDV RFFXUUHG� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&20 &200$1' 7$%/( ,6 &255837(' 5HVWRUH WKH IODVK YHUVLRQ RI WKH RXWSXW FRPPDQG WDEOH�

&20 &21),*85$7,21 7$%/( ,6 &255837(' 5HVWRUH WKH IODVK YHUVLRQ RI WKH FRPPXQLFDWLRQ FRQILJXUDWLRQ WDEOH�

&200 (5525 :+,/( 352&(66,1* +267 5(48(67 $ FRPPXQLFDWLRQ HUURU RFFXUUHG EHWZHHQ \RXU 3& DQG ��3& ZKLOH SHUIRUPLQJ DQ XSGDWH XWLOLW\�
5HWU\ DW D ORZHU EDXG UDWH� ,I WKDW GRHV QRW ZRUN FKHFN FRPPXQLFDWLRQ SRUWV� FRQQHFWLRQV DQG
FDEOH ZLULQJ�

&20081,&$7,21 7,0(�287 7KH WLPH DOORZHG IRU D SHULSKHUDO GHYLFH WR UHVSRQG KDV HODSVHG� &KHFN FDEOH FRQQHFWLRQV DQG
GHYLFH VHW�XS�

&20081,&$7,216 ',63/$< 3$*( (1$%/(' :KHQ D UHPRWH KRVW HQDEOHV WKH ��6HULHV UHPRWH RSHUDWRU GLVSOD\ VFUHHQ� WKLV PHVVDJH LV
GLVSOD\HG�

&20081,&$7,216 /,1. ,6 '2:1 $ SUREOHP ZDV GHWHFWHG LQ WKH FRPPXQLFDWLRQV OLQH� &KHFN WKH FDEOHV DQG UHWU\ WKH
GRZQORDG�XSORDG�
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&203/(7(' :,7+ (5525�6� $ 4XLFN&KHFN V\QWD[ FKHFN RSHUDWLRQ KDV FRPSOHWHG WKH FKHFN RI WKH FXUUHQWO\ DFWLYH SURJUDP
DQG IRXQG RQH RU PRUH HUURUV� 6RPH HGLWLQJ RI WKH SURJUDP LV UHTXLUHG�

&203/(7(' :,7+ 12 (55256 $ 4XLFN&KHFN V\QWD[ FKHFN RSHUDWLRQ KDV FRPSOHWHG WKH FKHFN RI WKH FXUUHQWO\ DFWLYH SURJUDP
DQG IRXQG QR V\QWD[ HUURUV�

&21),*85$7,21 (5525 7KH PDVWHU RU VODYH SURFHVVRU GHWHFWHG DQ HUURU LQ WKH FRQILJXUDWLRQ RI \RXU ��3& V\VWHP�

&21),*85$7,21 (;&(('6 $9$,/ 0(025< 7KLV HUURU RFFXUV ZKHQ WKH DPRXQW RI DYDLODEOH FRQWURO PHPRU\ GURSV EHORZ ZKDW LV UHTXLUHG WR
PDLQWDLQ D PLQLPXP � EORFN VHWXS EXIIHU IRU SURJUDP H[HFXWLRQ� 7KH V\VWHP LV KHOG LQ (�6WRS
ZKHQ WKLV HUURU RFFXUV� <RX PD\ HLWKHU FKRVH WR DGG PRUH PHPRU\ WR \RXU V\VWHP RU
UHFRQILJXUH \RXU V\VWHP E\ GHFUHDVLQJ WKH ZDWFK OLVW DOORFDWLRQ �LQ $03� IRU 2&, V\VWHPV�

&217,18( 127 $//2:(' $Q DWWHPSW ZDV PDGH WR FRQWLQXH D SURJUDP VHDUFK ZKHQ QR FKDUDFWHU VWULQJ ZDV HQWHUHG� 7KLV
FDQ RFFXU ZKHQ DQ HUURU LV JHQHUDWHG E\ WKH SURJUDP EHLQJ VHDUFKHG DQG WKH FRQWURO FDQQRW
FRQWLQXH WKH VHDUFK RI WKH SURJUDP FRUUHFWO\�

&21752/ 5(6(7 127 $//2:(' 7KH &RQWURO 5HVHW 5HTXHVW ZDV QRW KRQRUHG E\ WKH FRQWURO �H�J�� D &RQWURO 5HVHW 5HTXHVW
GXULQJ &\FOH 6XVSHQGHG VWDWH��

&255837(' 352*5$0 )281' 	 '(/(7(' 3URJUDP ZDV IRXQG WR EH FRUUXSWHG DQG QRW XVDEOH� 7KLV SURJUDP ZDV GHOHWHG�

&38 �� '8$/3257 5$0 )$,/(' 7KH '8$/3257 5$0 PHPRU\ VKDUHG EHWZHHQ WKH ����� PDLQ SURFHVVRU DQG WKH =�� ,�2 ULQJ
SURFHVVRU KDV IDLOHG� �WZR �����·V LQVWHDG RI WKH ����� DQG =�� RQ ������ ������ DQG �����
FRQWUROV�

&38 �� (;(& ,6 %$'�0,66,1* &38 �� H[HF LV QRW LQ IODVK� \RX PXVW XVH XSGDWH XWLOLW\ WR ORDG LW ������ RQO\�� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&38 �� (;(& :,// 127 67$57 &38 �� LV KDOWHG DQG ZLOO QRW VWDUW WR H[HFXWH LWV H[HF ������ RQO\�� &RQVXOW $OOHQ�%UDGOH\
FXVWRPHU VXSSRUW VHUYLFHV�

&38 �� +$5':$5( (5525 �� 7KH ����� PDLQ SURFHVVRU KDV GHWHFWHG D EXV HUURU� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW
VHUYLFHV ������ RQO\��

&38 �� +$5':$5( (5525 �� 7KH ����� PDLQ SURFHVVRU KDV GHWHFWHG D VSXULRXV LQWHUUXSW� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU
VXSSRUW VHUYLFHV ������ RQO\��

&38 �� +$5':$5( (5525 �� 7KH ����� PDLQ SURFHVVRU KDV GHWHFWHG DQ LOOHJDO DGGUHVV� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU
VXSSRUW VHUYLFHV ������ RQO\��

&38 �� +$5':$5( (5525 �� 7KH ����� PDLQ SURFHVVRU KDV GHWHFWHG D SULYLOHJH YLRODWLRQ� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU
VXSSRUW VHUYLFHV ������ RQO\��

&38 �� +$5':$5( (5525 �� &38 �� KDV GHWHFWHG DQ XQDVVLJQHG YHFWRU LQWHUUXSW� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW
VHUYLFHV ������ RQO\��

&38 �� +$5':$5( (5525 �� &38 �� KDV GHWHFWHG DQ LOOHJDO LQVWUXFWLRQ� &RQVXOW $OOHQ�%UDGOH\ &XVWRPHU 6XSSRUW 6HUYLFHV
������ RQO\��

&38 �� /2&$/ 5$0 )$,/(' 7KH 5$0 PHPRU\ VXSSRUWLQJ WKH ����� ,�2 ULQJ SURFHVVRU KDV IDLOHG �=�� ,�2 ULQJ SURFHVVRU RQ
����� RQO\�� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&38 �� 3520 +$6 )$,/(' 7KH 3520 PHPRU\ VXSSRUWLQJ WKH ����� �=�� ����� RQO\� ,�2 ULQJ SURFHVVRU KDV IDLOHG LWV
FKHFNVXP WHVW� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&38 �� 5$0 +$6 )$,/(' 7KH 5$0 PHPRU\ VXSSRUWLQJ WKH ����� �=�� ����� RQO\� ,�2 ULQJ SURFHVVRU KDV IDLOHG� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

&38 �� :$7&+'2* (5525 7KH ����� �=�� ����� RQO\� ,�2 ULQJ SURFHVVRU KDV IDLOHG� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU
VXSSRUW VHUYLFHV�

&5($7,1* %$&.83 ),/( � 3/($6( :$,7 $ EDFNXS ILOH IRU WKH FXUUHQW XWLOLW\ LV EHLQJ FUHDWHG� 7KH PHVVDJH ZLOO FOHDU ZKHQ WKH EDFNXS LV
FRPSOHWH�

&5($7,1* 722/ 2))6(7 ),/( � 3/($6( :$,7 7KH WRRO RIIVHW WDEOH �RU WDEOHV� LV FXUUHQWO\ EHLQJ EDFNHG�XS� 7KH FRQWURO LV JHQHUDWLQJ DQ
H[HFXWDEOH *�� SURJUDP DQG HQWHULQJ LW LQWR WKH FRQWURO·V SURJUDP GLUHFWRU\�

&5($7,1* 722/ 0*07� ),/( � 3/($6( :$,7 7KH WRRO PDQDJHPHQW WDEOHV DUH FXUUHQWO\ EHLQJ EDFNHG�XS� 7KH FRQWURO LV JHQHUDWLQJ DQ
H[HFXWDEOH *�� SURJUDP DQG HQWHULQJ LW LQWR WKH FRQWURO·V SURJUDP GLUHFWRU\�

&66 530 /,0,7 $8;,/,$5< 63,1'/( � 7KH DX[ VSLQGOH � 530 UHTXHVWHG E\ &66 LV JUHDWHU WKDQ WKH PD[LPXP &66 530 OLPLW� 7KLV
OLPLW LV VHW E\ WKH V\VWHP LQVWDOOHU LQ $03 RU FDQ EH UHGXFHG E\ SURJUDPPLQJ D *�� EORFN�
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&66 530 /,0,7 $8;,/,$5< 63,1'/( � 7KH DX[ VSLQGOH � 530 UHTXHVWHG E\ &66 LV JUHDWHU WKDQ WKH PD[LPXP &66 530 OLPLW� 7KLV
OLPLW LV VHW E\ WKH V\VWHP LQVWDOOHU LQ $03 RU FDQ EH UHGXFHG E\ SURJUDPPLQJ D *�� EORFN�

&66 530 /,0,7 ),567 63,1'/( 7KH VSLQGOH � 530 UHTXHVWHG E\ &66 LV JUHDWHU WKDQ WKH PD[LPXP &66 530 OLPLW� 7KLV OLPLW LV
VHW E\ WKH V\VWHP LQVWDOOHU LQ $03 RU FDQ EH UHGXFHG E\ SURJUDPPLQJ D *�� EORFN�

&66 530 /,0,7 35,0$5< 63,1'/( 7KH SULPDU\ VSLQGOH 530 UHTXHVWHG E\ &66 LV JUHDWHU WKDQ WKH PD[LPXP &66 530 OLPLW� 7KLV
OLPLW LV VHW E\ WKH V\VWHP LQVWDOOHU LQ $03 RU FDQ EH UHGXFHG E\ SURJUDPPLQJ D *�� EORFN�

&66 530 /,0,7 6(&21' 63,1'/( 7KH VSLQGOH � 530 UHTXHVWHG E\ &66 LV JUHDWHU WKDQ WKH PD[LPXP &66 530 OLPLW� 7KLV OLPLW LV
VHW E\ WKH V\VWHP LQVWDOOHU LQ $03 RU FDQ EH UHGXFHG E\ SURJUDPPLQJ D *�� EORFN�

&66 530 /,0,7 7+,5' 63,1'/( 7KH VSLQGOH � 530 UHTXHVWHG E\ &66 LV JUHDWHU WKDQ WKH PD[LPXP &66 530 OLPLW� 7KLV OLPLW LV
VHW E\ WKH V\VWHP LQVWDOOHU LQ $03 RU FDQ EH UHGXFHG E\ SURJUDPPLQJ D *�� EORFN�

&85 /223 *�$ &/2&. /267 7KLV HUURU ZDV JHQHUDWHG E\ D VHUYR DPSOLILHU HUURU� ,W FDQ XVXDOO\ EH FRUUHFWHG E\ WXUQLQJ RII
SRZHU WR WKH DPSOLILHU� DQG WKHQ EDFN RQ�

&855(17 )(('%$&. (5525 7KH VHUYR PRGXOH KDV GHWHFWHG IDXOW\ RU PLVVLQJ FXUUHQW IHHGEDFN IURP WKH GLJLWDO VHUYR PRWRU�
7KH PRVW OLNHO\ FDXVH RI WKLV HUURU LV EH D EURNHQ RU GLVFRQQHFWHG ZLUH�

&85625,1* 127 $//2:(' :KLOH DVVLJQLQJ D ^&86720 722/` LQ ^5$1'20 722/`� \RX FDQQRW FXUVRU WR VHOHFW DQRWKHU
WRRO SRVLWLRQ�

&877(5 &203��775& ,17(5)(5(1&( 7KH FXWWHU UDGLXV LV WRR ODUJH� UHYHUVH PRWLRQ LV UHTXLUHG� RU VRPH RWKHU FXWWHU FRPSHQVDWLRQ
LQWHUIHUHQFH H[LVWV� (LWKHU DQ DOWHUQDWH WRRO RU DQ DOWHUQDWH WRRO SDWK PXVW EH SURJUDPPHG�
$QRWKHU RSWLRQ ZRXOG EH WR GLVDEOH FXWWHU FRPSHQVDWLRQ HUURU GHWHFWLRQ�

&<&/( $/5($'< $&7,9( $Q DWWHPSW ZDV PDGH WR VWDUW D F\FOH ZKLOH DQRWKHU F\FOH ZDV FXUUHQWO\ H[HFXWLQJ�

&</,1'(5 5$',86 ,6 =(52 7KH F\OLQGHU UDGLXV ZDV QRW SURJUDPPHG LQ D YLUWXDO & F\OLQGULFDO LQWHUSRODWLRQ �*����� F\FOH�

&</,1'5,&$/ $;,6 127 35(6(17 &\OLQGULFDO LQWHUSRODWLRQ ZDV SURJUDPPHG ZLWKRXW DW OHDVW RQH F\OLQGULFDO LQWHUSRODWLRQ D[HV
SUHVHQW �URWDU\� SDUN� RU IHHG D[HV��

&</,1'�9,578$/ &21),*85$7,21 (5525 $Q D[LV FRQILJXUDWLRQ HUURU ZDV GHWHFWHG E\ WKH FRQWURO ZKHQ F\OLQGULFDO LQWHUSRODWLRQ RU HQG IDFH
PLOOLQJ ZDV UHTXHVWHG LQ D SURJUDP EORFN� 6RPH H[DPSOHV ZRXOG LQFOXGH�
�$ F\OLQGULFDO�YLUWXDO D[LV LV QDPHG VDPH DV D UHDO D[LV RU LV PLVVLQJ �IRU H[DPSOH RQ D
ODWKH $� WKH F\OLQGULFDO D[LV PD\ KDYH EHHQ QDPHG WKH VDPH DV D LQFUHPHQWDO D[LV QDPH��

�$ F\OLQGULFDO�YLUWXDO D[LV LV QDPHG WKH VDPH DV DQRWKHU SURJUDPLQJ FRPPDQG �IRU H[DPSOH D
VHFRQGDU\ DX[LOLDU\ ZRUG� WKH DQJOH ZRUG� HWF�����

'

'�:25' ,6 *5($7(5 7+$1 722/ ',$� 7KH SURJUDPPHG '�ZRUG YDOXH LV JUHDWHU WKDQ WKH WRRO GLDPHWHU RI WKH FXUUHQW WRRO�

'�:25' ,6 /(66 7+$1 $03 7+5(6+2/' 7KH '�ZRUG KDV EHHQ SURJUDPPHG ZLWK D YDOXH WKDW LV WRR VPDOO�

'�:25' 287 2) 5$1*( 0RUH WKDQ ���� DXWR�GUHVV RSHUDWLRQV ZHUH VSHFLILHG E\ WKH '�ZRUG LQ D JULQGHU IL[HG F\FOH�

'$& 021,725 &,3& 21 7KLV PHVVDJH FRPHV XS RQ SRZHU�XS� DIWHU SDWFK $03 KDV EHHQ PRGLILHG WR LQYRNH '$&
PRQLWRULQJ RI WKH FRDUVH LQFUHPHQWDO SRVLWLRQ FRPPDQG�

'$& 021,725 )� (� 21 7KH D[LV�IROORZLQJ HUURU LV EHLQJ RXWSXW WR WKH '$& RXWSXW SRUW IRU PRQLWRULQJ DQG GHEXJJLQJ�
7XUQLQJ SDUDPHWHUV �� RU �� 21 WKURXJK SDWFK $03 HQDEOHV WKLV RXWSXW�

'$& 021,725 )9 21 7KLV PHVVDJH FRPHV XS RQ SRZHU�XS� DIWHU SDWFK $03 KDV EHHQ PRGLILHG WR LQYRNH '$&
PRQLWRULQJ RI WKH ILQH LQWHUSRODWHG ILQDO YHORFLW\ IRU HDFK ILQH LWHUDWLRQ ���PV��

'$& 021,725 ,17(*5$725 21 7KLV PHVVDJH FRPHV XS RQ SRZHU�XS� DIWHU SDWFK $03 KDV EHHQ PRGLILHG WR LQYRNH '$&
PRQLWRULQJ RI WKH YHORFLW\ HUURU LQWHJUDWRU DFFXP�

'$& 021,725 9(/ (5525 21 7KLV PHVVDJH FRPHV XS RQ SRZHU�XS� DIWHU SDWFK $03 KDV EHHQ PRGLILHG WR LQYRNH '$&
PRQLWRULQJ RI WKH YHORFLW\ HUURU�

'$& 021,725 9(/2&,7< 21 7KH D[LV YHORFLW\ FRPPDQG LV EHLQJ RXWSXW WR WKH '$& RXWSXW SRUW IRU PRQLWRULQJ DQG
GHEXJJLQJ� 7XUQLQJ 21 SDUDPHWHUV �� RU �� WKURXJK SDWFK $03 HQDEOHV WKLV RXWSXW�

'$7$ 0$< %( 287387 72 35,17(5 21/< 7KH LQIRUPDWLRQ EHLQJ RXWSXW E\ WKH FRQWURO LV LQWHQGHG WR JR WR D SULQWHU� 0DNH VXUH WKDW WKH
RXWSXW SRUW WKDW LV VHOHFWHG LV SURSHUO\ FRQQHFWHG WR D SULQWHU DQG WU\ DJDLQ�
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'$7$ 67$59(' 7KH FRQWURO LV ZDLWLQJ IRU WKH QH[W SURJUDP EORFN WR VHW XS� 7\SLFDOO\� WKLV LV WKH UHVXOW RI WKH
FRQWURO H[HFXWLQJ D SDUW SURJUDP IDVWHU WKDQ LW FDQ EH UHDG IURP D SHULSKHUDO GHYLFH VXFK DV D
WDSH UHDGHU� 7KLV HUURU RIWHQ RFFXUV LPPHGLDWHO\ DIWHU WKH H[HFXWLRQ RI VHYHUDO YHU\ VKRUW�
UDSLGO\ H[HFXWHG EORFNV� 7R SUHYHQW WKLV HUURU IURP UHRFFXUULQJ� LW LV UHFRPPHQGHG WKDW WKH
SURJUDP EH ORDGHG LQWR FRQWURO PHPRU\ RU WR D IDVWHU SHULSKHUDO GHYLFH�

'(&,0$/ 32,17 (5525 $ ZRUG RU SDUDPHWHU KDV EHHQ SURJUDPPHG ZLWK PRUH WKDQ RQH GHFLPDO SRLQW�

'(&,0$/ 32,17 127 $//2:(' $ ZRUG RU SDUDPHWHU KDV EHHQ SURJUDPPHG ZLWK D GHFLPDO SRLQW ZKHQ LW FDQ OHJDOO\ H[LVW RQO\
DV DQ LQWHJHU YDOXH � )RU H[DPSOH� WKH QXPEHU RI UHSHWLWLRQV �/� PXVW EH DQ LQWHJHU YDOXH
SURJUDPPHG ZLWKRXW D GHFLPDO SRLQW�

'()$8/7 $03 /2$'(' 7KLV LQGLFDWHV WKDW WKH GHIDXOW $03 YDOXHV VWRUHG LQ WKH FRQWURO·V H[HFXWLYH PHPRU\ KDYH EHHQ
DFWLYDWHG� $03 LQ 5$0 DQG $03 LQ %DFNXS PHPRU\ ZHUH HLWKHU XQDYDLODEOH RU FRUUXSW� 7KLV
PHVVDJH FDQ DOVR RFFXU LI WKH EDWWHU\ EDFNXS IDLOV�

'()$8/76 /2$'(' 7KH GHIDXOW GHYLFH VHW�XS SDUDPHWHUV ZHUH ORDGHG LQWR WKH FXUUHQW GHYLFH�

'(37+ ! 352*5$00(' (1'32,17 7KLV HUURU RFFXUV GXULQJ D WKUHDGLQJ F\FOH ZKHQ WKH GHSWK RI WKH FXW H[FHHGV WKH SURJUDPPHG
ILQDO GHSWK RI WKUHDG�

'(37+ 352%( $;,6 0867 %( /$67 $GDSWLYH GHSWK SUREH LV QRW $03HG DV WKH ODVW D[LV LQ WKH V\VWHP� ,W PXVW EH $03HG DIWHU DOO
QRUPDO D[LV DQG DIWHU WKH GHVNHZ VODYH DQG EHIRUH DQ\ VSLQGOHV� 5HIHU WR \RXU $03 UHIHUHQFH
PDQXDO IRU GHWDLOV�

'(37+ 352%( $;,6 127 $03(' $ *�� �DGDSWLYH GHSWK SUREH� PRYH ZDV SURJUDPPHG EXW QR DGDSWLYH GHSWK SUREH D[LV KDV
EHHQ VSHFLILHG LQ $03� 5HIHU WR \RXU $03 UHIHUHQFH PDQXDO�

'(37+ 352%( )% *($5,1* 127 ��� 7KH $03 FRQILJXUHG JHDU UDWLR IRU WKH ORJLFDO D[LV XVHG DV D GHSWK SUREH PXVW EH D RQH WR RQH
UDWLR� ´5HVHW 7HHWK RQ 0RWRU *HDU IRU 3RV� )%µ DQG ´7HHWK RQ /HDG 6FUHZ *HDU IRU 3RV� )%µ�

'(37+ 352%( 75$9(/ /,0,7 7KH DGDSWLYH GHSWK SUREH KDV PRYHG WR LWV $03HG WUDYHO OLPLW� 1RWH WKH YDOXH HQWHUHG LQ $03
LV WKH DGDSWLYH GHSWK SUREH GHIOHFWLRQ IURP WKH 3$/�� RU ORJLF��GHWHUPLQHG SUREH ]HUR SRLQW� ,W
PD\ QRW EH WKH DFWXDO WRWDO SUREH GHIOHFWLRQ�

'(37+ 352%( 127 6833257(' $ GHSWK SUREH D[LV KDV EHHQ $03HG RQ DQ D[LV ORFDWHG RQ D VHUYR FDUG RU D ����� WKDW GRHV
QRW VXSSRUW WKH DGDSWLYH GHSWK IHDWXUH� �DQDORJ VHUYR UHY � UHY ���� RU � D[LV ����� �����
GLJLWDO VHUYR FDUGV�

'(6.(: 237,21 127 ,167$//(' ,I WKH $03HG QDPH VSHFLI\LQJ WKH GHVNHZ VODYH VHUYR LV QRW ]HUR� RU WKH $03HG QDPH
VSHFLI\LQJ WKH GHVNHZ PDVWHU VHUYR LV QRW ]HUR� DQG WKH RSWLRQ IODJ IRU GHVNHZ LV ]HUR� WKHQ WKH
V\VWHP LV KHOG LQ (�6WRS�

'(9,&( $/5($'< 23(1(' $Q DWWHPSW ZDV PDGH WR RSHQ D GHYLFH IRU GRZQORDG RU XSORDG IURP SRUWV $ RU % ZKHQ WKH
GHYLFH ZDV DOUHDG\ RSHQHG�

'(9,&( 127 23(1(' <(7 7KH UHDG\ VLJQDO ZDV QRW UHFHLYHG ZKHQ DWWHPSWLQJ WR VHQG GDWD WR RU FRPPXQLFDWH ZLWK D
SHULSKHUDO GHYLFH FRQQHFWHG WR FRPPXQLFDWLRQ SRUWV $ RU %�

',$0(7(5 $;,6 0,6&21),*85(' $Q LQYDOLG D[LV KDV EHHQ FRQILJXUHG DV WKH GLDPHWHU D[LV�

',5(&725< &+$1*(' 72 0$,1 ',5(&725< :KHQ D SDVVZRUG LV HQWHUHG WKDW GRHV QRW KDYH DFFHVV WR WKH SURWHFWDEOH SDUW SURJUDP
GLUHFWRU\ DQG WKH SURWHFWDEOH SDUW SURJUDP GLUHFWRU\ LV FXUUHQWO\ VHOHFWHG� WKH FRQWURO FKDQJHV
WKH VHOHFWHG GLUHFWRU\ WR WKH PDLQ GLUHFWRU\�

',63 6(/(&7 127 $//2:(' <RX FDQ QRW XVH WKH GLVSOD\ VHOHFW IXQFWLRQV ZKLOH WKH RQOLQH 3$/ VHDUFK PRQLWRU XWLOLW\ LV DFWLYH�
/HDYH WKH VHDUFK PRQLWRU XWLOLW\ EHIRUH \RX WU\ WR VHOHFW D GLVSOD\�

',9,'( %< =(52 (5525 $ V\VWHP VRIWZDUH HUURU KDV RFFXUUHG� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

'0$ 75$16)(5 (5525 �� &1& 67233,1* $Q HUURU FRQGLWLRQ RFFXUUHG DV D UHVXOW RI D '0$ WUDQVIHU ZKLOH WKH H[HFXWLYH ZDV UXQQLQJ� 7KH
LQWHJULW\ RI WKH GDWD �ORJLF 3,7 GDWD RU FRPPXQLFDWLRQ SDFNHWV WR WKH GDWD VHUYHU� LV
TXHVWLRQDEOH� 7KH &1& H[HFXWLYH FDQQRW FRQWLQXH RSHUDWLQJ�

�'2� 180%(5 $/5($'< 86(' :KHQ H[HFXWLQJ D SURJUDP� DQ DWWHPSW ZDV PDGH WR DFWLYDWH D '2 ORRS WKDW KDV WKH VDPH ORRS
LGHQWLILHU �'2 �� �� RU �� DV DQ DOUHDG\ DFWLYH ORRS LQ WKH SURJUDP� 3URYLGHG WKH\ DUH QRW QHVWHG
ORRSV� WKH VDPH ORRS LGHQWLILHU FDQ EH XVHG PRUH WKDQ RQFH LQ D SURJUDP �

�'2� 5$1*(6 ,17(56(&7 '2 ORRSV DUH LPSURSHUO\ QHVWHG� $ '2 ORRS WKDW LV QHVWHG ZLWKLQ DQRWKHU '2 ORRS GRHV QRW
KDYH DQ (1' FRPPDQG EHIRUH WKH RULJLQDO '2 ORRS (1' RFFXUV�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

'5(66 &$1&(/ '()(55(' 72 *�� 7KH LQ��SURFHVV GUHVVHU FDQQRW EH FDQFHOHG �PDGH LQDFWLYH� ZKLOH GUHVVHU�ZKHHO UDGLXV
FRPSHQVDWLRQ LV DFWLYH� ,I DQ DWWHPSW WR FDQFHO WKH LQ��SURFHVV GUHVVHU LV PDGH� WKH FRQWURO ZLOO
SRVWSRQH WKH UHTXHVW XQWLO GUHVVHU�ZKHHO UDGLXV FRPSHQVDWLRQ LV FDQFHOHG ZLWK D *�� �QRWH WKDW
0��� 0��� DQG 0�� FDQ DOVR FDQFHO FRPSHQVDWLRQ��

'5(66(5 $;,6 127 $//2:(' $Q DWWHPSW ZDV PDGH WR SURJUDP WKH GUHVVHU D[LV ZKHQ WKH RYHU WKH ZKHHO GUHVVHU IHDWXUH KDV
EHHQ DFWLYDWHG WKURXJK 3$/ RU ORJLF� <RX FDQQRW SURJUDP WKH GUHVVHU D[LV ZKHQ WKH RYHU WKH
ZKHHO GUHVVHU IHDWXUH LV DFWLYH�

'5(66(5 )/$1*( /,0,7 5($&+(' :KLOH GUHVVLQJ WKH JULQGLQJ ZKHHO WKH ZKHHO VL]H UHDFKHG WKH HQWHUHG IODQJH OLPLW� <RX VKRXOG
VWRS GUHVVLQJ WKH ZKHHO EHIRUH GDPDJH WR WKH ZKHHO IODQJH RFFXUV�

'5(66(5 0,1,080 /,0,7 5($&+(' 7KH FXUUHQW GUHVVLQJ RSHUDWLRQ ZRXOG GUHVV WKH JULQGLQJ ZKHHO EHORZ WKH PLQLPXP ZKHHO
GLDPHWHU DV VSHFLILHG RQ WKH GUHVVHU VWDWXV VFUHHQ� 7KLV GUHVVLQJ RSHUDWLRQ ZLOO QRW EH
SHUIRUPHG�

'5(66(5 0,6&21),*85(' 2QH RI WKH $03 SDUDPHWHUV IRU WKH GUHVVHU D[LV KDV QRW EHHQ FRQILJXUHG SURSHUO\� (LWKHU WKH
GUHVVHU D[LV� WKH YHUWLFDO D[LV� RU VRPH RWKHU D[LV QDPH LV QRW D YDOLG D[LV LQ WKH V\VWHP� <RX
PXVW UHFRQILJXUH \RXU $03� 5HIHU WR \RXU $03 PDQXDO IRU GHWDLOV�

'5(66(5 0,6�326,7,21(' :KHHO UH�HQDEOH ZDV UHTXHVWHG ZLWK ,3' DFWLYH DQG ZKHHO LV PRUH WKDQ � LQFK�SURJUDPPLQJ
FRXQWV �KDUG�FRGH DPRXQW� DZD\ IURP LWV SUHYLRXVO\ DFWLYH DEVROXWH SRVLWLRQ� :KHHO GUHVVLQJ
GRHV QRW VWDUW�

'5(66(5 127 ,1,7,$/,=(' 7KLV HUURU LV JHQHUDWHG LI DQ DWWHPSW LV PDGH WR DFWLYDWH WKH LQ��SURFHVV GUHVVHU EHIRUH WKH
GUHVVHU KDV EHHQ LQLWLDOL]HG WKURXJK D ZKHHO FDOLEUDWLRQ RSHUDWLRQ�

'5(66(5 127�0,6 &21),*85(' 7KH JULQGHU RYHU�WKH�ZKHHO GUHVVHU IHDWXUH LVVXHV WKLV PHVVDJH ZKHQ D ZKHHO LV LQLWLDOL]HG DQG
WKH GUHVVHU SDUDPHWHUV LQ $03 KDYH EHHQ PLVFRQILJXUHG� 7KLV PHVVDJH LV LVVXHG ZKHQ WKH
GUHVVHU D[LV� GUHVVHU YHUWLFDO D[LV� RU GUHVVHU RWKHU D[LV KDV QRW EHHQ VHOHFWHG� RU KDV EHHQ
$03HG WR KDYH FRPPRQ D[HV� RU KDV EHHQ $03HG WR EH D QRQ�H[LVWHQW D[LV QDPH�

'5(66(5 :$51,1* /,0,7 5($&+(' 7KH D[LV VSHFLILHG DV WKH GUHVVHU D[LV KDV EHHQ GUHVVHG VPDOOHU WKDQ WKH GUHVVHU ZDUQLQJ OLPLW
YDOXH DV VSHFLILHG RQ WKH GUHVVHU VWDWXV SDJH�

'5,// $;,6 &21),*85$7,21 (5525 7KH GULOOLQJ D[LV LV QRW D FXUUHQWO\ FRQILJXUHG PDFKLQH D[LV� 2Q GXDO SURFHVVLQJ FRQWUROV WKLV
PHVVDJH PD\ UHVXOW ZKHQ WKH GULOOLQJ D[LV LV LQ DQRWKHU SURFHVV� 7KH GULOOLQJ D[LV PXVW EH D
FRQILJXUHG D[LV LQ WKH FXUUHQW SURFHVV DQG VKRXOG QRW EH WKH VODYH RI D GXDO D[LV �GULOO D[LV
VKRXOG EH WKH PDVWHU D[LV IRU GXDO JURXS�� 2Q PDFKLQHV ZLWK GXDO D[HV� WKLV PHVVDJH FDQ
PHDQ WKH D[LV FRQILJXUHG LQ $03 DV WKH IL[HG�GULOOLQJ D[LV LV D VODYH D[LV� 7KH GULOO D[LV VKRXOG
EH WKH PDVWHU D[LV�

'8$/ $;(6 0$67(5	6/$9( 352&(66 127 6$0( :KHQ FRQILJXULQJ D GXDO D[LV RQ D GXDO SURFHVVLQJ V\VWHP� FRQILJXUH $03 VR DOO D[HV LQ WKH
GXDO D[LV JURXS DUH LQ WKH VDPH VRXUFH SURFHVV HYHQ LI WKH GXDO D[LV JURXS LV VKDUHG�

'8$/ $;(6 3$5. /2*,& &$1127 &+$1*( $Q DWWHPSW ZDV PDGH� XVLQJ GXDO D[HV� WR FKDQJH WKH FXUUHQW SDUN VWDWXV� $W WKLV SRLQW� WKH
UHTXHVW ZLOO QRW EH DOORZHG�

'8$/ *5283 $;(6 0867 +$9( 6$0( 52//29(5 $OO URWDU\ D[HV LQ D GXDO D[HV JURXS PXVW KDYH WKH VDPH UROORYHU YDOXH� 7KHVH UROORYHU YDOXHV
DUH VHW LQ $03�

'8$/ /$7+(�0867 86( 352&(66 ��� 'XDO ODWKH PXVW KDYH WKH DFWLYH SURFHVVHV EH WKH ILUVW � DYDLODEOH LQ $03� � RU � VKRXOG QRW EH
FRQILJXUHG DV DQ DFWLYH SURFHVV�

'8$/ 0$67(5	6/$9( 5$'�',$0 &21),* (55 7KH VODYH RI D GXDO JURXS KDV EHHQ GHILQHG DV D GLDPHWHU D[LV� 7KH 2(0 PXVW GHILQH WKH
PDVWHU WR EH D GLDPHWHU D[LV DQG WKH V\VWHP ZLOO FKDQJH WKH VODYH WR EH D GLDPHWHU D[LV� :KHQ
WKH JURXS LV GHFRXSOHG WKH VODYH ZLOO FRQWLQXH WR WDNH RQ WKH PDVWHU·V UDG�GLDP WUDLWV�

'8$/ 3/$1( &21),*85$7,21 (5525 ,Q $03 \RX KDYH GHILQHG D SODQH ZLWK DQ D[LV DQG D PDVWHU DQG D VODYH LQ WKH ZURQJ RUGHU� )RU
H[DPSOH� ,I WKH V\VWHP KDV � D[HV <;=8 DQG =8 DUH GXDOV� LI DQ $03HG SODQH LV =;� WKHQ 8;
FDQ QRW EH DQG $03HG SODQH� ,W PXVW EH ;8 �UHIHU WR \RXU $03 UHIHUHQFH PDQXDO IRU GHWDLOV��

'8$/ 6/$9( 25 63/,7 $;,6 127 $//2:(' 1HLWKHU D GXDO VODYH� QRU D VSOLW D[LV �GHVNHZ D[LV� PD\ EH SURJUDPPHG LQ D *��� *��� RU *��
EORFN�

'8$/6 &$1127 &+$1*( 2))6(76 ,1 &,5&8/$5 $Q DWWHPSW ZDV PDGH� XVLQJ GXDO D[HV� WR DFFRXQW IRU DQ RIIVHW FKDQJH LQ D FLUFXODU PRYH�
'XDO RIIVHW FKDQJHV FDQ RQO\ EH PDGH LQ OLQHDU EORFNV�

'8$/6 21/< $//2:,1* 6,1*/( $;,6 +20( $Q DWWHPSW ZDV PDGH WR KRPH PXOWLSOH D[HV LQ D GXDO JURXS ZKHQ 3$/ RU ORJLF RQO\ DOORZV RQH
D[LV DW D WLPH WR EH KRPHG� 3$/ RU ORJLF FDQ EH FKDQJHG WR DOORZ KRPLQJ RI PXOWLSOH D[HV LQ D
GXDO JURXS�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

'8$/3257 372 7(67 )$,/(' 7KH 'XDOSRUW IDLOHG WKH GLDJQRVWLF WHVW DQG WKH ERRWVWUDSSLQJ RSHUDWLRQ LV VNLSSHG� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

'83/,&$7( ���� 6/27 7KH ���� UDFN ,' DQG VORW QXPEHU $03 HQWULHV DUH WKH VDPH IRU WZR RU PRUH VHUYRV� (DFK D[LV
PRGXOH LQ D ���� UDFN PXVW KDYH DQ LQGLYLGXDO DGGUHVV�

'83/,&$7( ���� 3$77(51 1$0( $Q DWWHPSW ZDV PDGH WR HQWHU D ���� SDWWHUQ QDPH WKDW DOUHDG\ H[LVWV�

'83/,&$7( '8$/ 0$67(5 1$0(6 %RWK GXDO PDVWHU D[HV QDPHV KDYH WKH VDPH OHWWHU�

'83/,&$7( ,�2 5,1* '(9,&( 7ZR RU PRUH RI WKH VDPH W\SH RI GHYLFH RQ WKH ,�2 ULQJ KDYH WKH VDPH GHYLFH DGGUHVV VZLWFK
VHWWLQJ�

'83/,&$7( 352*5$0 $Q DWWHPSW ZDV PDGH WR UHQDPH D SURJUDP LQ FRQWURO PHPRU\ XVLQJ WKH VDPH SURJUDP QDPH
�RU QXPEHU� RI DQRWKHU SURJUDP DOUHDG\ LQ PHPRU\�

'83/,&$7( 352*5$0 1$0( $Q DWWHPSW ZDV PDGH WR VWRUH RU FRS\ D SURJUDP LQ FRQWURO PHPRU\ XVLQJ WKH VDPH SURJUDP
QDPH �RU QXPEHU� RI DQRWKHU SURJUDP DOUHDG\ LQ PHPRU\�

':(// 9$/8( 127 352*5$00(' $ *�� 'ZHOO RU D SDUDPHWHU UHTXHVWLQJ D GZHOO DW KROH ERWWRP LQ D IL[HG GULOOLQJ F\FOH ZDV
SURJUDPPHG ZLWK QR YDOXH DVVLJQHG WR WKH OHQJWK RI WKH GZHOO�

(

�(� $1' �)� ,1 6$0( %/2&. ,Q D *�� EORFN �/DWKH $� RU *�� EORFN �/DWKH % 	 &�� ERWK OHDGV ZHUH SURJUDPPHG LQ WKH VDPH
EORFN�

(037< 352*5$0 :$6 '(/(7(' )520 ',5(&725< 7KH FXUUHQW SURJUDP EHLQJ HGLWHG ZDV VDYHG DQG FRQWDLQHG QR SURJUDP EORFNV� 7KLV SURJUDP
ZDV GHOHWHG IURP WKH FRQWURO·V SURJUDP GLUHFWRU\�

(1&2'(5 48$'5$785( )$8/7 $Q HUURU KDV EHHQ GHWHFWHG LQ WKH HQFRGHU IHHGEDFN VLJQDOV� /LNHO\ FDXVHV DUH H[FHVVLYH QRLVH�
LQDGHTXDWH VKLHOGLQJ� SRRU JURXQGLQJ� RU HQFRGHU KDUGZDUH IDLOXUH�

(1' 2) ),/( :KHQ WUDQVIHUULQJ D ILOH RYHU WKH VHULDO SRUW� WKH FRQWURO KDV UHDFKHG WKH ODVW EORFN LQ WKH
SURJUDP�

(1' 2) 352*5$0 :KHQ GLVSOD\LQJ D SDUW SURJUDP RQ WKH &57� WKH FRQWURO KDV UHDFKHG WKH ODVW EORFN LQ WKH
SURJUDP�

(1' 2) 352*5$0 5($&+(' :KHQ SHUIRUPLQJ RQH RI WKH SURJUDP VHDUFK IHDWXUHV� WKH FRQWURO KDV UHDFKHG WKH ODVW EORFN LQ
WKH SURJUDP�

(17(5 $// 5(48,5(' 352037 '$7$ $Q DWWHPSW ZDV PDGH WR FUHDWH D WUDQVIHU OLQH SDUW SURJUDP IURP WKH TXLFN YLHZ VFUHHQ ZLWKRXW
HQWHULQJ DOO WKH UHTXLUHG TXLFN YLHZ VFUHHQ SURPSW GDWD� 2SWLRQDO GDWD LV VKRZQ LQ UHYHUVH
YLGHR�

(175< 287 2) 5$1*( $ SDUDPHWHU YDOXH ZDV HQWHUHG WKDW LV ODUJHU RU VPDOOHU WKDQ WKH XVDEOH UDQJH GHWHUPLQHG LQ
$03 RU DOORZHG RQ WKH V\VWHP�

(5$6( 352037 7KH RSHUDWRU KDV GDWD RQ WKH LQSXW OLQH �OLQH � RI WKH &57� WKDW PXVW EH FOHDUHG RU HQWHUHG VR
WKDW D QHZ SURPSW FDQ EH GLVSOD\HG RQ WKH LQSXW OLQH�

(5525 $&&(66,1* 352*5$0 $ PDMRU VRIWZDUH HUURU ZDV JHQHUDWHG E\ WKH FRQWURO·V LQWHUQDO VRIWZDUH ZKHQ HGLWLQJ WKH
SURJUDP� WKH SURJUDP VKRXOG EH GHOHWHG� ,I WKH HUURU SHUVLVWV� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU
VHUYLFH VXSSRUW�

(5525 )281' $ 4XLFN&KHFN V\QWD[ FKHFN RSHUDWLRQ KDV IRXQG DQ HUURU LQ WKH FXUUHQWO\ GLVSOD\HG SURJUDP
EORFN� 7KLV LV WKH EORFN DIWHU WKH EORFN FRQWDLQLQJ WKH EORFN�FRPSOHWHG V\PERO ´#µ� 3UHVV
�&<&/( 67$57! WR FRQWLQXH WKH SURJUDP FKHFN�

(5525 ,1 &,5&/( '$7$ 7KLV HUURU FDQ RFFXU ZKHQ GLJLWL]LQJ D FLUFXODU EORFN� W\SLFDOO\ WKH UHVXOW RI HQWHULQJ SRVLWLRQV WKDW
FDQQRW EH FRUUHFWO\ FRQQHFWHG ZLWK DQ DUF�

(5525 ,1,7,$/,=,1* '0$ �� &1& 67233,1* :KHQ WKH &1& H[HFXWLYH VWDUWV� LW VHWV XS WKH PRGXOH '0$ FRQWUROOHU IRU WUDQVIHUULQJ GDWD WR
DQG IURP WKH 3&� 7KLV HUURU LQGLFDWHV WKDW WKH '0$ LQLWLDOL]DWLRQ VHTXHQFH IDLOHG� $WWHPSW WR
UHVWDUW \RXU ��3& H[HFXWLYH WR UHFRYHU IURP WKH HUURU DQG WR SURSHUO\ LQLWLDOL]H WKH '0$�

(5525 /22.,1* )25 �(1'� &200$1' 7KH FRQWURO KDV IRXQG D SDUDPDFUR (1' FRPPDQG WKDW GRHV QRW PDWFK RQH RI WKH DFWLYH
SDUDPDFUR '2 ORRS UDQJHV�

(5525 75$16)(55,1* 3$/ 72 &38 �� $Q HUURU RFFXUUHG ZKLOH 3$/ ZDV EHLQJ WUDQVIHUUHG WR WKH ,�2 &38 DW SRZHU�XS� 3$/ LV
WUDQVIHUUHG WR WKH ,�2 &38 DW SRZHU�XS RQ D ������ &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW
VHUYLFHV�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

(6723 675,1* )$,/85( 6RIWZDUH GHWHFWHG DQ DSSDUHQW SUREOHP ZLWK WKH (��6WRS VWULQJ� $OWKRXJK WKH VHUYR LV DWWHPSWLQJ
WR RSHQ LW� WKH 'ULYHB2. FRQWDFW LV EHLQJ KHOG FORVHG�

(;$&7/< � ',*,76 0867 )2//2: '(&,0$/ 37 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

(;&(66 )2//2:,1* (5525 7KH IROORZLQJ HUURU IRU DQ D[LV H[FHHGV WKH DOORZDEOH YDOXH DV GHILQHG LQ $03� 0RVW OLNHO\
FDXVH LV $03 VHUYR UHODWHG SDUDPHWHUV DUH VHW WRR VWULQJHQWO\ IRU WKH KDUGZDUH� $OVR FDXVHG E\
D[LV UXQDZD\�

(;&(66 6.(: 21 7KH FDOFXODWHG VNHZ LV ODUJHU WKDQ WKH $03HG PD[LPXP DOORZDEOH VNHZ�

(;(& %227675$3 )$,/(' 7KH ERRWVWUDSSHU IDLOHG WR UHVSRQG ZLWKLQ WKH VSHFLILHG WLPH IRU DQ\ FRGH VHJPHQW� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

(;(&87,9( &+(&.680 (5525 �� &1& 67233,1* 7KH VDYHG FKHFNVXP WKDW SURWHFWV WKH &1& H[HFXWLYH FRGH GRHV QRW PDWFK WKH FRPSXWHG
FKHFNVXP RI WKH H[HFXWLYH� 7KH H[HFXWLYH LV FRUUXSW DQG $03 ZLOO QRW EH VDYHG LQWR WKH IODVK�

(;35(66,21 ,1&203/(7( $ V\QWD[ SUREOHP KDV EHHQ IRXQG LQ D SDUDPDFUR H[SUHVVLRQ� 7KH FRQWURO LV XQDEOH WR FRUUHFWO\
HYDOXDWH WKH H[SUHVVLRQ DV HQWHUHG�

(;75$ '$7$ ,1 ,17(55837 0$&52 %/. $Q DWWHPSW ZDV PDGH WR SURJUDP H[WUD GDWD �VXFK DV D *�FRGH� LQ WKH 0�FRGH EORFN WKDW
DFWLYDWHV RU GHDFWLYDWHV DQ LQWHUUXSW SURJUDP� 1R H[WUD FRPPDQGV FDQ EH SURJUDPPHG LQ WKLV
EORFN�

(;75$ '$7$ ,1 433 %/2&. 7KH 4XLFN3DWK 3OXV EORFN KDV EHHQ SURJUDPPHG ZLWK WRR PDQ\ SDUDPHWHUV� )RU H[DPSOH� \RX
FDQQRW SURJUDP D *�� EORFN ZLWK ERWK D[LV GDWD DQG DQ DQJOH ZRUG RU ZLWK DQ / RU $ ZRUG LQ WKH
EORFN�

(;75$ ,�2 5,1* '(9,&( $Q ,�2 GHYLFH WKDW KDV QRW EHHQ GHILQHG LQ WKH ,�2 DVVLJQPHQW ILOH LV SK\VLFDOO\ SUHVHQW RQ WKH
,�2 ULQJ�

(;75$ .(<%2$5' 25 +3* 21 ,�2 5,1* 7KH FRQWURO GHWHFWHG D NH\ERDUG RU +3* RQ WKH ��6HULHV ILEHU RSWLF ULQJ WKDW ZDV QRW FRQILJXUHG
DV D ULQJ GHYLFH� 7KH ,�2 ULQJ ZLOO VWLOO IXQFWLRQ DQG WKH FRQWURO ZLOO 127 EH KHOG LQ (�6WRS� <RX
PD\ DOVR XVH WKH NH\ERDUG RU +3* E\ VHOHFWLQJ LW DV WKH DFWLYH GHYLFH YLD WKH FRUUHVSRQGLQJ
ORJLF IODJV� <RX VKRXOG FRQILJXUH WKH NH\ERDUG RU +3* ZLWK WKH ,�2 DVVLJQHU XWLOLW\ �UHIHU WR \RXU
��6HULHV 3$/ 5HIHUHQFH 0DQXDO IRU GHWDLOV��

)

)$7$/ )$8/7 2&&855(' �� &1& 67233,1* $ IDWDO IDXOW RFFXUUHG WKDW GLG QRW UHSRUW D VSHFLILF HUURU FRQGLWLRQ �H�J�� DQ L��� LQWHUQDO 10,
HUURU�� &RQWDFW \RXU $OOHQ��%UDGOH\ VDOHV UHSUHVHQWDWLYH�

)&0 '8$/3257 5$0 )$,/85( 7KH )&0 GHWHFWHG DQ HUURU LQ GXDOSRUW 5$0�

)&0 )/$6+ 5$0 )$,/85( 7KH )&0 GHWHFWHG DQ HUURU LQ IODVK 5$0�

)&0 /2&$/ 5$0 )$,/85( 7KH )&0 GHWHFWHG DQ HUURU LQ ORFDO 5$0 DW SRZHU�XS RU GXULQJ WKH UXQWLPH GLDJQRVWLFV�

)&0 3/8* &21),*85( )$,/(' 7KH )&0 FDUG IDLOHG WR FRQILJXUH FRUUHFWO\�

)&0 3/8* )$8/7 7KH SOXJ RQ WKH )&0 GHWHFWHG DQ HUURU�

)&0 3/8* 1(*27,$7( )$,/(' 7KH )&0 ILUPZDUH FRXOG QRW FRPPXQLFDWH ZLWK WKH SOXJ�

)&0 32:(5 83 6(48(1&( )$,/85( 3RZHU�XS IDLOHG� 7U\ DJDLQ� ,I HUURU DSSHDUV DJDLQ� FRQWDFW \RXU $OOHQ�%UDGOH\ VDOHV
UHSUHVHQWDWLYH�

)&0 5(9,6,21 &+(&. )$,/85( 5HYLVLRQ RQ PRGXOH LV RXW�RI�GDWH� &RQWDFW $OOHQ�%UDGOH\ VDOHV UHSUHVHQWDWLYH WR JHW ODWHVW
UHYLVLRQ RI WKH PRGXOH·V ILUPZDUH�

)&0 520 )$,/85( 7KH )&0 GHWHFWHG DQ HUURU LQ 520 GXULQJ UXQWLPH GLDJQRVWLFV�

)&0 6+$'2: 5$0 )$,/85( 7KH )&0 GHWHFWHG DQ HUURU LQ VKDGRZ 5$0�

)&0 6385,286 ,17(55837 $ VSXULRXV LQWHUUXSW RFFXUUHG RQ WKH )&0 FDUG�

)&0 957; (5525 $ FDOO IURP 957; IURP WKH )&0 FDUG ILUPZDUH UHWXUQHG DQ HUURU�

)&0 :$7&+'2* 7KH ZDWFKGRJ RQ WKH )&0 FDUG WLPHG RXW�

)'%. 127 $9$,/$%/( 21 �7+ $;,6 2) %2$5' $Q DWWHPSW ZDV PDGH WR UHFHLYH IHHGEDFN IURP WKH D[LV WKDW LV FRQILJXUHG DV WKH IRXUWK D[LV RQ D
VHUYR ERDUG� <RX FDQ RQO\ UHFHLYH IHHGEDFN IURP WKH ILUVW WKUHH D[HV RQ D VHUYR ERDUG�
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3XEOLFDWLRQ ��������� �� $SULO ����
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)(('%$&. ',6&211(&7(' 7KH FRQWURO KDV GHWHFWHG D ORVV RI IHHGEDFN IURP WKH HQFRGHU� 7KH PRVW OLNHO\ FDXVH RI WKLV
HUURU ZRXOG EH D EURNHQ RU GLVFRQQHFWHG ZLUH� $[LV KRPLQJ ZLOO EH UHTXLUHG DIWHU WKH HUURU
FRQGLWLRQ LV FRUUHFWHG� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH �IRU 6WHJPDQQ GHYLFHV RQO\�
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

)((' $;,6 '$7$ 127 352*5$00(' )HHG D[LV GDWD UHTXLUHG GXULQJ D JULQGHU IL[HG F\FOH ZDV QRW SURJUDPPHG�

)((' $;,6 027,21 127 $//2:(' 'XULQJ 9LUWXDO & SURJUDPPLQJ� QR D[LV PRWLRQ LV DOORZHG RQ WKH D[LV VSHFLILHG DV WKH IHHG D[LV LQ
$03�

)((' 72 +$5'6723 352*5$00,1* (5525 1R D[LV� RU PRUH WKDQ RQH D[LV� ZDV SURJUDPPHG LQ D *�� EORFN� 2U WKH SURJUDPPHG D[LV
LQWHJUDQG ZDV QRW SURJUDPPHG LQ WKH EORFN�

)(('%$&. 237,21 127 ,167$//(' $ 372 FKHFN GHWHUPLQHV WKH OHJDO QXPEHU RI D[HV�

),/( &$1127 %( &219(57(' 72 (,$ )250$7 7KH ILOH UHTXHVWHG WR EH RXWSXW WR D GHYLFH KDV FKDUDFWHUV WKDW FDQQRW EH FRQYHUWHG WR (,$�

),/( '2:1/2$' &203/(7( 6WDWXV PHVVDJH WKDW PHDQV WKH GRZQORDG KDV FRPSOHWHG�

),/( '2:1/2$' (5525 &KHFN ILOH GRZQORDG DQG ILOH GRZQORDG FRQILJXUDWLRQ VFUHHQV WR PDNH VXUH DOO ILHOGV DUH HQWHUHG
FRUUHFWO\�

),/( '2:1/2$' ,1 352*5(66 7KLV VWDWXV PHVVDJH PHDQV D ILOH LV EHLQJ GRZQORDGHG�

),;(' &<&/( $/5($'< $&7,9( <RX FDQQRW SURJUDP D IL[HG F\FOH ZLWK D IL[HG F\FOH DOUHDG\ DFWLYH�

),;(' &<&/( 352*5$00,1* (5525 $ IL[HG F\FOH KDV EHHQ SURJUDPPHG LQFRUUHFWO\� 9HULI\ WKDW WKH FRUUHFW SDUDPHWHUV KDYH EHHQ
XVHG DQG WKDW SDUDPHWHUV UHVWULFWHG WR LQWHJHU RU SRVLWLYH YDOXHV DUH SURJUDPPHG DV VXFK�

)/$6+ ,1 86( �� 75< $*$,1 /$7(5 2QO\ RQH WDVN LV DOORZHG WR ZULWH IODVK DW D WLPH� ,I D VHFRQG WDVN UHTXHVWV D IODVK ZULWH� \RX ZLOO
VHH WKLV PHVVDJH�

)/$6+ 6,006 $5( 127 ,167$//(' ,QVWDOO WKH IODVK 6,00V LQWR WKH ��6HULHV PRWKHU ERDUG� )ODVK 6,00V PXVW EH LQVWDOOHG� ,I D
UHSDLUHG V\VWHP LV EHLQJ LQVWDOOHG� \RX VKRXOG KDYH VDYHG \RXU IODVK 6,00V IRU UH�LQVWDOODWLRQ
EHIRUH PDNLQJ WKH UHWXUQ�

)/$6+ 6,006 &217$,1 ,19$/,' '$7$ )ODVK 6,00V KDYH EHFRPH FRUUXSWHG SUREDEO\ IURP D FRPPXQLFDWLRQ HUURU GXULQJ D V\VWHP
XSGDWH� 5HWU\ WKH V\VWHP H[HFXWLYH XSGDWH XWLOLW\� ,I WKH VLWXDWLRQ SHUVLVWV� FRQWDFW
$OOHQ��%UDGOH\ VXSSRUW�

)/$6+ 6,006 8�� $1' 8�� $5( (037< 25
0,66,1*

0DNH VXUH \RXU IODVK 6,00V DUH LQVWDOOHG LQ WKH FRUUHFW WUDFNV� 5HIHU WR WKH ��6HULHV ,QVWDOODWLRQ
DQG ,QWHJUDWLRQ 0DQXDO VHFWLRQ FRYHULQJ \RXU SURFHVVRU IRU GHWDLOV RQ IODVK LQVWDOODWLRQ� 5HPRYH
DQG UHVHDW IODVK 6,00V�

)/$6+ 6,00 8�� ,6 (037< 25 0,66,1* 0DNH VXUH \RXU IODVK 6,00V DUH LQVWDOOHG LQ WKH FRUUHFW WUDFNV� ,I WKH\ DSSHDU WR EH LQVWDOOHG
FRUUHFWO\� UHPRYH DQG UHVHDW 6,00V� ,I SUREOHP SHUVLVWV� FRQWDFW $OOHQ��%UDGOH\ VXSSRUW VHUYLFH�

)/$6+ 6,00 8�� ,6 (037< 25 0,66,1* 0DNH VXUH \RXU IODVK 6,00V DUH LQVWDOOHG LQ WKH FRUUHFW WUDFNV� ,I WKH\ DSSHDU WR EH LQVWDOOHG
FRUUHFWO\� UHPRYH DQG UHVHDW 6,00V� ,I SUREOHP SHUVLVWV� FRQWDFW $OOHQ��%UDGOH\ VXSSRUW VHUYLFH�

)/$6+ :5,7( (5525 $ SUREOHP RFFXUUHG ZKLOH ZULWLQJ WR IODVK� IRU H[DPSOH EDG IODVK� QR IODVK� RU QR YROWDJH�

)25(*5281' 29(5/$3 7KH IRUHJURXQG WDVNV GLG QRW FRPSOHWH H[HFXWLRQ ZLWKLQ WKH ���PLOOLVHFRQG SHULRG DOORFDWHG�
)RUHJURXQG WDVNV LQFOXGH 3$/ IRUHJURXQG� D[LV LQWHUSRODWLRQ� VHUYR LQWHUIDFH� DQG ,�2 ULQJ
VFDQQLQJ� &RUUHFW E\ UHGXFLQJ WKH 3$/ IRUHJURXQG SURJUDP VL]H RU UHPRYLQJ VRPH GHYLFHV
IURP WKH ,�2 ULQJ�

*

*�� 127 $//2:(' '85,1* &<&/( *�� FRGH LV QRW DOORZHG WR EH XVHG GXULQJ WKH F\FOH� &DQFHO WKH IL[HG F\FOH�

*�� 127 $//2:(' *�� LV QRW DOORZHG ZKHQ DQ\ DXWRPDWLF * FRGHG F\FOH LV DFWLYH �VXFK DV *����

*�� 3/$1( ,1&203$7,%,/,7< 7KH KDUG VWRS D[LV PD\ QRW EH LQ WKH DFWLYH SDUW URWDWLRQ SODQH�

*�� 127 $//2:(' *�� LV QRW DOORZHG ZKHQ DQ\ DXWRPDWLF * FRGHG F\FOH LV DFWLYH �VXFK DV *����

*�� 3/$1( ,1&203$7,%,/,7< 7KH DGDSWLYH IHHG D[LV PD\ QRW EH LQ WKH DFWLYH SDUW URWDWLRQ SODQH�
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*�� 127 $//2:(' *�� �DGDSWLYH GHSWK SUREH� FDQ QRW EH SURJUDPPHG ZKHQ DQRWKHU PRGDO JURXS LV DFWLYH �VXFK
DV D *�� IL[HG F\FOH��

*�� 3/$1( ,1&203$7,%,/,7< $ FRQIOLFW EHWZHHQ D SODQH GHSHQGHQW IHDWXUH DQG D *�� �GHSWK SUREH�� )RU H[DPSOH LI SDUW
URWDWLRQ LV DFWLYH DQG D *�� LV SURJUDPPHG RQ DQ D[LV LQ WKH SDUW URWDWLRQ SODQH WKLV HUURU LV
JHQHUDWHG� 5HIHU WR WKH *�� VHFWLRQ RI \RXU RSHUDWLRQ DQG SURJUDPPLQJ PDQXDO IRU GHWDLOV RQ
LQFRPSDWLEOH SODQDU IHDWXUHV�

*�� %/2&. '2(6 127 35(&('( *�� %/2&. $ *�� EORFN ZDV SURJUDPPHG EHIRUH D *�� EORFN� 'XULQJ ���� WDSH FRPSDWLELOLW\ PRGH� WKH
ILUVW DXWRPDWLF WKUHDGLQJ EORFN PXVW FRQWDLQ D *�� FRGH� WKH QH[W EORFN PXVW FRQWDLQ D *��
FRGH�

*�� %/2&. '2(6 127 )2//2: *�� %/2&. $ *�� EORFN ZDV SURJUDPPHG ZLWKRXW D IROORZLQJ *�� EORFN� 'XULQJ ���� WDSH FRPSDWLELOLW\
PRGH� WKH ILUVW DXWRPDWLF WKUHDGLQJ EORFN PXVW FRQWDLQ D *�� FRGH� WKH QH[W EORFN PXVW FRQWDLQ
D *�� FRGH�

*�� 127 $//2:(' ,1 &,5&8/$5 $Q H[LW PRYH IURP FXWWHU FRPSHQVDWLRQ RU 775& ZDV DWWHPSWHG LQ D FLUFXODU EORFN �*�� RU *����
$Q H[LW PRYH �SURJUDPPHG ZLWK D *��� PXVW JHQHUDWH D OLQHDU PRYH�

*�� 127 $//2:(' ,1 *�� 02'( $Q DWWHPSW ZDV PDGH WR PDNH DQ LQFUHPHQWDO PRYH LQ WKH PDFKLQH �DEVROXWH� FRRUGLQDWH
V\VWHP� 2QO\ DEVROXWH PRYHV �*��� DUH SHUPLWWHG LQ WKH PDFKLQH FRRUGLQDWH V\VWHP�

*�� 127 $//2:(' ,1 ,1&5(0(17$/ 02'( $ *�� PRYH WR DEVROXWH SRVLWLRQ ZDV UHTXHVWHG ZKLOH LQ LQFUHPHQWDO PRGH�

*�� 21 $1 81+20(' $;(6 $Q DWWHPSW WR SURJUDP D PRYH LQ WKH PDFKLQH �DEVROXWH� FRRUGLQDWH V\VWHP ZDV PDGH EHIRUH
WKH D[LV ZDV KRPHG� ,W LV QHFHVVDU\ WR KRPH WKH D[HV WR HVWDEOLVK WKH ORFDWLRQ RI WKH PDFKLQH
FRRUGLQDWH V\VWHP�

*�� 02'( 127 $//2:(' ,1 433 6LQFH 4XLFN3DWK 3OXV LV JHQHUDOO\ XVHG WR SURJUDP EORFNV ZLWKRXW NQRZLQJ WKH LQWHUVHFWLRQ RI
WKH EORFNV� LW LV LPSRVVLEOH WR FDOFXODWH D ORFDWLRQ IRU WKH HQG�SRLQW RI WKH EORFN ZKHQ WKH PRYH LV
LQFUHPHQWDO� 4XLFN3DWK 3OXV PXVW EH SURJUDPPHG LQ DEVROXWH PRGH �*����

�*�&2'(� 7$%/( (5525 7KHUH KDV EHHQ DQ LQWHUQDO VRIWZDUH IDXOW UHODWLYH WR WKH *�FRGH WDEOH� &RQVXOW $OOHQ�%UDGOH\
&XVWRPHU 6XSSRUW 6HUYLFHV�

�*272� 6(4� 180%(5 127 )281' 7KH VHTXHQFH QXPEHU �1 ZRUG� FDOOHG E\ D *272 FRPPDQG GRHV QRW H[LVW LQ WKH FXUUHQWO\
H[HFXWLQJ SURJUDP�

*5$3+,&6 $&7,9( ,1 $127+(5 352&(66 *UDSKLFV FDQ RQO\ EH DFWLYH LQ RQH SURFHVV DW D WLPH� <RX PXVW WXUQ JUDSKLFV RII LQ RQH SURFHVV
EHIRUH \RX FDQ DFWLYDWH WKHP LQ DQRWKHU SURFHVV�

+

+$5' 6723 $&7,9$7,21 (5525 $Q DWWHPSW ZDV PDGH WR �*��� KDUG VWRS DQ D[LV ZKLOH D GLIIHUHQW D[LV ZDV DOUHDG\ KROGLQJ
DJDLQVW D KDUG VWRS�

+$5' 6723 $1'�25 $'$37,9( '$7$ &21)/,&7 $Q DWWHPSW ZDV PDGH WR FUHDWH D WUDQVIHU OLQH SDUW SURJUDP IURP WKH TXLFN YLHZ VFUHHQ HQWHULQJ
GDWD IRU ERWK KDUG VWRS �*��� DQG DGDSWLYH GHSWK IHDWXUHV �*���� <RX FDQ VHOHFW RQO\ RQH RI
WKHVH IHDWXUHV�

+$5' 6723 $;,6 127 $//2:(' ,1 ,17(55837 $Q D[LV ZKLFK LV VWLOO KDUG�VWRSSHG GXH WR D SUHYLRXV *�� EORFN PD\ QRW EH PRYHG E\ DQ\ EORFN
LQVLGH DQ LQWHUUXSW PDFUR SURJUDP�

+$5' 6723 '(7(&7,21 (5525 $ KDUG VWRS �*��� ZDV GHWHFWHG RXWVLGH RI WKH SURJUDPPHG KDUG VWRS UHJLRQ� 2U D KDUG VWRS
ZDV QRW GHWHFWHG EHIRUH WKH KDUG VWRS D[LV UHDFKHG LWV HQGSRLQW�

+$5' 6723 ',5(&7,21 (5525 7KH D[LV FXUUHQWO\ KROGLQJ DJDLQVW D KDUG VWRS �*��� ZDV SURJUDPPHG ZLWK D PRYH IXUWKHU LQWR
WKH KDUG VWRS� <RX PXVW SURJUDP WKH PRYH DZD\ IURP WKH KDUG VWRS LQ WKH GLUHFWLRQ RSSRVLWH WR
WKH GLUHFWLRQ XVHG WR SODFH WKH D[LV DW WKH KDUG VWRS�

+$5' 6723 (;&(66 (5525 7KH KDUG VWRS D[LV �*��� ZDV PRYLQJ WRR IDVW ZKHQ LW HQFRXQWHUHG WKH KDUG VWRS� <RX PXVW
UHGXFH WKH D[LV IHHGUDWH EHIRUH FRQWDFWLQJ WKH KDUG VWRS�

+$5':$5( (5525 �� 7KH ����� ������ RQ ����� RQO\� PDLQ SURFHVVRU UHFHLYHG DQ LQWHUUXSW RI XQNQRZQ RULJLQ RQ
OHYHO �� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 �� 7KH ����� ������ RQ ����� RQO\� PDLQ SURFHVVRU KDV GHWHFWHG D EXV HUURU� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 �� 7KH ����� ������ RQ ����� RQO\� PDLQ SURFHVVRU KDV GHWHFWHG D VSXULRXV LQWHUUXSW� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 �� 7KH ����� ������ RQ ����� RQO\� PDLQ SURFHVVRU KDV GHWHFWHG DQ LOOHJDO DGGUHVV� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�
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+$5':$5( (5525 �� 7KH 3$/ SURJUDP UHVLGLQJ LQ 5$0 PHPRU\ KDV IDLOHG D FKHFNVXP WHVW� $WWHPSW WR GRZQORDG
\RXU 3$/ SURJUDP WR WKH FRQWURO DJDLQ� ,I WKH HUURU UHPDLQV� FRQVXOW $OOHQ�%UDGOH\ FXVWRPHU
VXSSRUW VHUYLFHV�

+$5':$5( (5525 �� 7KH ����� ������ RQ ����� RQO\� PDLQ SURFHVVRU KDV GHWHFWHG D SULYLOHJH YLRODWLRQ� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 �� 7KH $03 GDWD LQ %DFNXS PHPRU\ KDV IDLOHG D FKHFNVXP WHVW� $WWHPSW WR GRZQORDG \RXU $03
SURJUDP WR WKH FRQWURO DJDLQ DQG DJDLQ WU\ WR VWRUH LW LQ %DFNXS PHPRU\� ,I WKH HUURU UHPDLQV�
FRQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 ��� 7KH VHUYR SURFHVVRU 5$0 GLDJQRVWLF WHVW KDV IDLOHG� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW
VHUYLFHV�

+$5':$5( (5525 ��� 7KH VHUYR FRPPXQLFDWLRQV WLPLQJ GLDJQRVWLF WHVW EHWZHHQ WKH PDLQ SURFHVVRU DQG WKH VHUYR
SURFHVVRU KDV IDLOHG� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 ��� 7KH PDLQ SURFHVVRU ZDV QRW UHDG\ LQ WLPH WR VHQG GDWD WR WKH VHUYR SURFHVVRU� &RQVXOW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 ��� 7KH VHUYR SURFHVVRU VHQW DQ LQYDOLG HUURU FRGH WR WKH PDLQ SURFHVVRU� &RQVXOW $OOHQ�%UDGOH\
FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( (5525 ��� 7KH VHUYR FRPPXQLFDWLRQV GDWD HFKR GLDJQRVWLF WHVW EHWZHHQ WKH PDLQ SURFHVVRU DQG WKH VHUYR
SURFHVVRU KDV IDLOHG� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

+$5':$5( 29(575$9(/ ��� 7KH LQGLFDWHG D[LV KDV UHDFKHG D WUDYHO OLPLW LQ WKH SRVLWLYH GLUHFWLRQ�

+$5':$5( 29(575$9(/ ��� 7KH LQGLFDWHG D[LV KDV UHDFKHG D WUDYHO OLPLW LQ WKH QHJDWLYH GLUHFWLRQ�

+,3(5)$&( &20081,&$7,21 (5525 $ VHULDO FRPPXQLFDWLRQV HUURU �H�J�� &+(&.680� 7,0(287� ZDV GHWHFWHG ZLWKLQ WKH 6,1&26
GHYLFH GXULQJ SRZHU��XS� ,I WKLV HUURU RFFXUV DW 372� FKHFN \RXU IHHGEDFN GHYLFH WR PDNH VXUH LW
LV QRW GLVFRQQHFWHG�

+,3(5)$&( 3$66:25' )$,/85( 'XULQJ WKH 6,1&26 GHYLFH·V DOLJQPHQW SURFHGXUH� WKH ORJLF XVHG WR VHW WKH SDVVZRUGV GHWHFWV
DQ LQFRUUHFW SDVVZRUG� $ VHFWLRQ RI WKH FRGH ZLOO UHSHDWHGO\ DWWHPSW YDULRXV FRPELQDWLRQ RI
HDFK RI WKH SDVVZRUGV WR FRUUHFW WKH HUURU FRQGLWLRQ�

+20( 5(48(67 21 $ 3$5.(' $;,6 $Q DWWHPSW ZDV PDGH� ZKLOH XVLQJ GXDO D[HV� WR GR D KRPLQJ RSHUDWLRQ RQ D SDUNHG D[LV�

+20,1* 127 &203/(7(' $Q DWWHPSW ZDV PDGH WR H[HFXWH D SURJUDPPHG D[LV PRYH EHIRUH WKH D[HV KDYH EHHQ KRPHG�
$[HV PXVW EH KRPHG EHIRUH WKH\ FDQ EH PRYHG WKURXJK SDUW SURJUDP RU 0', FRPPDQGV� 7KLV
PHVVDJH PD\ DOVR DSSHDU LI WKHUH ZDV DQ DWWHPSW WR XVH VZLWFKOHVV KRPLQJ RQ DQ D[LV ZLWK
GLVWDQFH FRGHG PDUNHU �'&0� IHHGEDFN�

,

,�2 5,1* &20081,&$7,216 (5525 $ FRPPXQLFDWLRQ HUURU RFFXUUHG LQ WKH ILEHU RSWLF ,�2 ULQJ� 7KLV LV XVXDOO\ FDXVHG E\ D EURNHQ RU
GLVFRQQHFWHG ILEHU RSWLF FDEOH�

,�2 5,1* 12,6( :+,/( ,'/( $Q LOOHJDO FKDUDFWHU ZDV GHWHFWHG E\ DQ RSWLFDO UHFHLYHU ZKLOH WKH ,�2 ULQJ VKRXOG KDYH EHHQ LGOH�
7KH V\VWHP ZLOO WU\ WR UHVHW LWVHOI� ,I LW FDQQRW UHVHW LWVHOI� WKH V\VWHP HQWHUV (�6WRS�

,�2 5,1* 127 &21),*85(' 7KH FRQWURO FDQQRW UXQ WKH ,�2 ULQJ LI LW ZDV QRW FRQILJXUHG DQG GRZQORDGHG IURP 2'6 RU
UHVLGHQW LQ WKH 3$/ 3520V�

,�2 5,1* 7,0(�287 $ YHU\ ODUJH IRUHJURXQG 3$/ SURJUDP� FRPELQHG ZLWK D ODUJH QXPEHU RI ,�2 ULQJ GHYLFHV� KDV
FUHDWHG WLPLQJ SUREOHPV IRU ,�2 ULQJ FRPPXQLFDWLRQV� 5HGXFH 3$/ SURJUDP VL]H E\ GHOHWLQJ
XQQHFHVVDU\ UXQJV DQG RSWLPL]H WKH H[HFXWLRQ RI RWKHUV�

,//(*$/ ��� 9$/8( $ EORFN GHOHWH VODVK YDOXH JUHDWHU WKDQ �� ZDV SURJUDPPHG� 7KHUH DUH RQO\ � EORFN GHOHWHV
DYDLODEOH�

,//(*$/ �*� &2'( $Q LOOHJDO *�FRGH YDOXH KDV EHHQ SURJUDPPHG�

,//(*$/ �0� &2'( $Q LOOHJDO 0�FRGH YDOXH KDV EHHQ SURJUDPPHG�

,//(*$/ $1*/( 9$/8( $ 4XLFN3DWK 3OXV EORFN KDV GHILQHG WKH DQJOH RI WKH QH[W EORFN LQFRUUHFWO\� 7KHUH LV QR SRVVLEOH
SDWK WKDW FRQQHFWV WKH WZR WRRO SDWKV WR WKH SURJUDPPHG HQG�SRLQW XVLQJ WKH HQWHUHG DQJOH�

,//(*$/ $33/,&$7,21 &200$1' )520 7($&+ $ QRQ�UHFRJQL]HG 6'��W\SH SDFNHW ZDV UHFHLYHG LQ D &0' �� ')� SDFNHW IURP WKH WHDFK
SHQGDQW LQWHUIDFH� $OORZDEOH 6'�V DUH � �� ��
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,//(*$/ $;,6 '$7$ )250$7 'LJLWL]HG D[LV GDWD GRHV QRW ILW ZLWKLQ WKH DOORZDEOH $03HG D[LV IRUPDW� )RU H[DPSOH� LI DQ D[LV
LQFK IRUPDW LV VHW DW ��� DQG D GLJLWL]HG SRVLWLRQ LV UHFRUGHG DV ������ DQ HUURU ZLOO EH JHQHUDWHG�
7KH D[LV GLVSOD\ ZLOO DOVR VKRZ ´BB�BBBµ�

,//(*$/ &+$5$&7(5 $Q XQGHILQHG FKDUDFWHU ZDV HQWHUHG LQ D SURJUDP EORFN DQG FRXOG QRW EH H[HFXWHG� &HUWDLQ
FKDUDFWHUV FDQQRW EH UHFRJQL]HG ZKLOH LQ FHUWDLQ PRGHV� $OVR YHULI\ WKDW \RX DUH XVLQJ WKH
FRUUHFW D[LV DQG LQWHJUDQG QDPHV DV DVVLJQHG LQ $03�

,//(*$/ &2'( '85,1* *���*�� $Q LOOHJDO FRGH ZDV HQFRXQWHUHG GXULQJ *���*�� SURJUDPPLQJ�

,//(*$/ &2'( '85,1* 9,578$/ & $Q LOOHJDO FRGH ZDV HQFRXQWHUHG GXULQJ 9LUWXDO & SURJUDPPLQJ�

,//(*$/ &2'(6 ,1 5$1'20 722/ %/2&. $Q LQYDOLG SDUDPHWHU ZDV HQWHUHG LQ D *����/�� EORFN WKDW ORDGV GDWD LQWR WKH 5DQGRP 7RRO
WDEOH� 3� 4� 5� DQG 2 DUH WKH DOORZDEOH SDUDPHWHUV�

,//(*$/ &200$1' )520 2'6 $ FRPPDQG ZDV UHFHLYHG IURP 2'6 WKDW ZDV QRW UHFRJQL]HG E\ WKH FRQWURO�

,//(*$/ &200$1' )520 7($&+ 3(1'$17 $ QRQ�UHFRJQL]HG &0'�W\SH SDFNHW ZDV UHFHLYHG LQ D ')� SDFNHW IURP WKH WHDFK SHQGDQW
LQWHUIDFH� $OORZDEOH &0'V DUH �� �� ���

,//(*$/ &21752/ 7<3( <RX KDYH GRZQORDGHG IURP D SHULSKHUDO GHYLFH DQ $03 WKDW GRHV QRW PDWFK \RXU
FRQWURO KDUGZDUH�

,//(*$/ &38 �� &200$1' 7KH ����� PDLQ SURFHVVRU VHQW LQFRUUHFW GDWD WR WKH =�� ,�2 ULQJ SURFHVVRU�
�WZR �����·V LQVWHDG RI WKH ����� DQG =�� RQ ������ ������ DQG ����� FRQWUROV�

,//(*$/ &</,1'5,&$/ %/2&. $ *�FRGH QRW DOORZHG LQ D F\OLQGULFDO HQWU\ EORFN RU GXULQJ F\OLQGULFDO SURJUDPPLQJ PRGH ZDV
SURJUDPPHG�

,//(*$/ '8$/ &21),*85$7,21 %RWK GXDO PDVWHU D[HV QDPHV KDYH WKH VDPH OHWWHU 25 ZKHQ DVVLJQLQJ GXDO JURXSV LQ $03�
GXDO JURXSV PXVW EH DVVLJQHG LQ FRQWLJXRXV RUGHU� VWDUWLQJ ZLWK JURXS �� �� �� �� DQG �� <RX FDQ
QRW DVVLJQ D[HV WR GXDO JURXS � ZLWKRXW D[HV KDYLQJ EHHQ DVVLJQHG WR GXDO JURXSV � DQG ��

,//(*$/ '8$/ /,1($5�527$5< &21),*85$7,21 7KH GXDO JURXS FDQQRW FRQWDLQ D PL[WXUH RI OLQHDU DQG URWDU\ D[HV�

,//(*$/ ),/(1$0( $Q DWWHPSW ZDV PDGH WR FUHDWH D SURJUDP XVLQJ D SURJUDP QDPH WKDW FRQWDLQV LOOHJDO
FKDUDFWHUV� $ GLIIHUHQW SURJUDP QDPH PXVW EH XVHG�

,//(*$/ *�� (;,7 %/2&. $Q LOOHJDO VHTXHQFH RI H[LW PRYHV ZDV SURJUDPPHG LQ D *�� H[LW EORFN�

,//(*$/ *���� 25 *���� 3$5$0(7(56 ,OOHJDO SDUDPHWHUV ZHUH HQWHUHG LQ D *���� RU D *���� SURJUDPPLQJ EORFN�

,//(*$/ *�� $Q LOOHJDO *�� ZDV HQWHUHG LQ D SURJUDPPLQJ EORFN�

,//(*$/ *�&2'( ,1 ,17(55837 0$&52 $Q LOOHJDO *�FRGH KDV EHHQ SURJUDPPHG LQ D SURJUDP FDOOHG E\ D SURJUDP LQWHUUXSW� *��� *���
*��� *��� *��� *��� *��� *��� DQG *���� FDQQRW EH SURJUDPPHG LQ DQ LQWHUUXSW SURJUDP�

,//(*$/ *�&2'( ,1 32&.(7 $Q LOOHJDO *�FRGH ZDV HQWHUHG LQ D *�� RU *�� SRFNHW�SURJUDPPLQJ EORFN�

,//(*$/ ,�2 5,1* '(9,&( &2'( 7KHUH LV D GHYLFH RQ WKH ,�2 ULQJ WKDW FDQQRW EH LGHQWLILHG�

,//(*$/ ,�2 5,1* 5$&. 6/27 &2'( 7KHUH LV D FDUG LQ WKH ���� ,�2 UDFN WKDW WKH ,�2 ULQJ FDQQRW XVH�

,//(*$/ ,1387 $ QXPEHU ZDV LQSXW IURP WKH NH\ERDUG LQVWHDG RI D FKDUDFWHU� RU D FKDUDFWHU ZDV LQSXW LQVWHDG
RI D QXPEHU�

,//(*$/ 0$&52 &0' 9,$ 0', $ SDUDPDFUR FRPPDQG WKDW FDQQRW EH XVHG LQ 0', PRGH ZDV SURJUDPPHG� 7KLV DOVR FDQ
LQFOXGH DQ LOOHJDO VXE�SURJUDP UHWXUQ 0�� FRGH�

,//(*$/ 0$67(5 $;,6 1$0( 6ODYH D[HV WKDW GR QRW KDYH D PDVWHU KDYH EHHQ FRQILJXUHG IRU D GXDO JURXS 25 \RX KDYH
DVVLJQHG D � D[LV QDPH DV D JURXS PDVWHU� $[LV QDPHV EHJLQQLQJ ZLWK D � FDQ QRW EH DVVLJQHG
DV WKH PDVWHU D[LV IRU D GXDO JURXS �ILUVW ORJLFDO D[LV DVVLJQHG WR WKH JURXS��

,//(*$/ 3$66:25' $ SDVVZRUG ZDV HQWHUHG WKDW ZDV QRW DVVLJQHG WR RQH RI WKH � GLIIHUHQW SDVVZRUG OHYHOV� 0DNH
VXUH WKDW QR RQH KDV FKDQJHG WKH SDVVZRUGV E\ XVLQJ ^$&&(66 &2175/`�

,//(*$/ 3/$1( �� 86,1* 6/$9( $;,6 7KLV LV D SRZHU WXUQ�RQ PHVVDJH� :KHQ XVLQJ GXDO D[HV� RQH RI WKH VODYH D[HV ZDV $03HG DV
SDUW RI WKH SODQH FRQILJXUDWLRQ� 2QO\ PDVWHU FDQ EH XVHG LQ WKH SODQH FRQILJXUDWLRQ�

,//(*$/ 3/$1( '(),1,7,21 7KH D[LV SODQH DVVLJQPHQW PDGH LQ $03 LV LQFRUUHFW� ,W FDQ DOVR RFFXU LI WKH WZR D[HV DVVLJQHG
WR D SODQH KDYH WKH VDPH D[LV QDPH�

,//(*$/ 352*5$00(' 5(7851 *5283 7KH WRRO JURXS SURJUDPPHG LQ DQ 0�� EORFN PXVW EH WKH FXUUHQWO\ DFWLYH WRRO JURXS WKDW LV EHLQJ
UHSODFHG �QRW WKH WRRO JURXS \RX DUH FKDQJLQJ WR�� 7KLV UHTXLUHPHQW LV FRQILJXUHG LQ $03 E\ WKH
V\VWHP LQVWDOOHU�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

,//(*$/ 352*5$00(' 5(7851 722/ 7KH WRRO QXPEHU SURJUDPPHG LQ DQ 0�� EORFN PXVW EH WKH FXUUHQWO\ DFWLYH WRRO QXPEHU WKDW LV
EHLQJ UHSODFHG �QRW WKH WRRO QXPEHU \RX DUH FKDQJLQJ WR�� 7KLV UHTXLUHPHQW LV FRQILJXUHG LQ
$03 E\ WKH V\VWHP LQVWDOOHU�

,//(*$/ 5$1'20 722/ 7$%/( $66,*10(17 $Q DWWHPSW ZDV PDGH WR SURJUDP D *����/�� EORFN WKDW ZRXOG DVVLJQ D WRRO WR D WRRO SRFNHW WKDW
DOUHDG\ KDV D WRRO DVVLJQHG WR LW�

,//(*$/ 5(&,352&$7,21 ,17(59$/ 7KH SURJUDPPHG UHFLSURFDWLQJ LQWHUYDO LV JUHDWHU WKDQ WKH WRWDO UROORYHU GLVWDQFH�

,//(*$/ 527$7,21 3/$1( 6(/(&7(' :KHQ XVLQJ WKH H[WHUQDO SDUW URWDWLRQ IHDWXUH� WKH H[WHUQDO SDUW URWDWLRQ SODQH VHOHFWHG RQ WKH
URWDWLRQ SDUDPHWHU VFUHHQ LV QRW WKH FXUUHQWO\ DFWLYH SODQH LQ WKH SURJUDP EORFN EHLQJ H[HFXWHG�

,//(*$/ 63,1'/( 352&(66 180%(5 $Q LOOHJDO SURFHVV QXPEHU ZDV XVHG WR LQGLFDWH D SURFHVV WKDW XVHV RQH RI WKH VSLQGOHV�

,1&203$7,%/( 3$/ 6285&( 7KH 3$/ VHDUFK PRQLWRU XWLOLW\ FDQ QRW EH DFFHVVHG� 7KH 3$/ VHDUFK PRQLWRU XWLOLW\ UHTXLUHV
3$/ SURJUDP EXLOW ZLWK D QHZHU YHUVLRQ RI 2'6�

,1&203$7,%/( 722/ $&7,9$7,21 02'(6 7KLV PHVVDJH LV GLVSOD\HG DQG WKH FRQWURO LV KHOG LQ (�6WRS DW SRZHU XS ZKHQ WKH WRRO JHRPHWU\
RIIVHW PRGH LV ´,PPHGLDWH 6KLIW�,PPHGLDWH 0RYHµ DQG WKH WRRO ZHDU RIIVHW PRGH LV ´,PPHGLDWH
6KLIW�'HOD\ 0RYHµ RU ZKHQ WKH WRRO JHRPHWU\ RIIVHW PRGH LV ´,PPHGLDWH 6KLIW�'HOD\ 0RYHµ DQG
WKH WRRO ZHDU RIIVHW PRGH LV ´,PPHGLDWH 6KLIW�,PPHGLDWH 0RYHµ� 7KHVH PRGHV DUH LQFRPSDWLEOH�
<RX PXVW FRUUHFW \RXU $03 FRQILJXUDWLRQ DQG UH�GRZQORDG $03�

,1&255(&7 180%(5 2) 6<0%2/6 $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,1387 '$7$ 722 /21* 7KH GDWD LQSXW KDV D QXPEHU RI FKDUDFWHUV H[FHHGLQJ WKH DOORZDEOH QXPEHU RI FKDUDFWHUV�

,1387 675,1* 6<17$; (5525 $Q DWWHPSW ZDV PDGH WR VHDUFK IRU DQ LOOHJDO FKDUDFWHU VWULQJ� RU QR FKDUDFWHU VWULQJ ZDV
HQWHUHG�

,168)),&,(17 0(025< )25 3$57 352*5$0 7KHUH LV QRW HQRXJK DYDLODEOH PHPRU\ IRU WKH FXUUHQW SURJUDP WR EH VWRUHG� $Q\ DWWHPSW WR
VWRUH WKH SURJUDP LQ PHPRU\ ZLOO EH DERUWHG E\ WKH FRQWURO�

,17(*5$1'6 )25 '8$/6 0867 %( 7+( 6$0( 7KLV LV D SRZHU WXUQ�RQ PHVVDJH� :KHQ XVLQJ GXDO D[HV� DOO LQWHJUDQGV RI WKH GXDO JURXS PXVW
XVH WKH VDPH OHWWHU�

,17(*5$1'6 )25 121�0$67(5 0867 %( 121( $Q D[LV LQWHJUDQG QDPH ZDV FRQILJXUHG LQ $03 WKDW FRUUHVSRQGV WR DQ D[LV LQ D GXDO D[LV JURXS
WKDW LV QRW WKH PDVWHU D[LV RI WKDW JURXS� 2QO\ WKH PDVWHU D[LV LQ D GXDO D[LV JURXS FDQ KDYH D
FRUUHVSRQGLQJ D[LV LQWHJUDQG QDPH�

,17(*5$1'6 127 $03(' 3523(5/< 7KH D[LV LQWHJUDQG QDPHV ZHUH QRW FRQILJXUHG SURSHUO\ LQ $03� 5HIHU WR \RXU $03 PDQXDO IRU
DGGLWLRQDO GHWDLOV RQ D[LV LQWHJUDQG QDPHV�

,17(5) &+(&.,1* =21( 7$%/( &255837(' 7KH ]RQH WDEOHV XVHG E\ LQWHUIHUHQFH FKHFNLQJ KDYH DQ LQYDOLG FKHFNVXP DQG ZHUH FOHDUHG�

,17(51$/ &20081,&$7,216 (5525 &RPPXQLFDWLRQ IDLOHG� &RQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

,17(55837 127 5(&2*1,=(' $Q LQWHUUXSW PDFUR ZDV QRW DFWHG RQ IRU VRPH UHDVRQ� $Q H[DPSOH ZRXOG EH LI DQ LQWHUUXSW
RFFXUUHG LQ WKH PLGGOH RI DQRWKHU LQWHUUXSW�

,19$/ /223 %$6( $Q DWWHPSW ZDV PDGH WR FRQILJXUH SRUWV 7%� DQG 7%� DV SRVLWLRQ�YHORFLW\ ORRS RU GLJLWDO RU
GLJLWDO VSLQGOH�

,19$/,' $03�'(),1(' * &2'( $Q DWWHPSW ZDV PDGH WR DVVLJQ WKH VDPH *�FRGH WR GLIIHUHQW PDFUR FDOOV� 7KLV PHVVDJH
DSSHDUV DIWHU $03 LV GRZQORDGHG DQG WKH FRQWURO GRHV VHFRQGDU\ FDOFXODWLRQV�

,19$/,' $03 /(77(5 )250$7 7KH SURJUDPPHG ZRUG RU SDUDPHWHU KDV DQ LQYDOLG OHWWHU IRUPDW GHILQHG LQ $03� 6LQFH 2'6
$03 GHWHFWV DQG SURKLELWV LQYDOLG IRUPDWV� WKLV HUURU XVXDOO\ LQGLFDWHV WKDW DQ LQYDOLG IRUPDW ZDV
HQWHUHG WKURXJK SDWFK $03� 5HIHU WR \RXU $03 UHIHUHQFH PDQXDO IRU GHWDLOV�

,19$/,' $5&�&26,1( $5*80(17 $Q DWWHPSW ZDV PDGH WR FDOFXODWH RU H[HFXWH D SDUDPDFUR EORFN WKDW FDOFXODWHV WKH DUF FRVLQH
RI DQ LQYDOLG RU LPSURSHUO\ HQWHUHG QXPEHU�

,19$/,' $5&�6,1( $5*80(17 $Q DWWHPSW ZDV PDGH WR FDOFXODWH RU H[HFXWH D SDUDPDFUR EORFN WKDW FDOFXODWHV WKH DUF VLQH RI
DQ LQYDOLG RU LPSURSHUO\ HQWHUHG QXPEHU� &KDQJH FRVLQH WR VLQH�

,19$/,' $5*80(17 $66,*10(17 $Q LQYDOLG DUJXPHQW DVVLJQPHQW ZDV SURJUDPPHG�

,19$/,' $;,6 7KH D[LV SURJUDPPHG LQ WKH DGDSWLYH GHSWK �*��� RU DGDSWLYH IHHGUDWH �*��� EORFN LV LQYDOLG�
9DOLG D[LV QDPHV IRU SURJUDPPLQJ WKHVH IHDWXUHV DUH GHILQHG LQ $03�

,19$/,' $;,6 )25 &66 7KH &66 D[LV �WKH D[LV WKDW LV SHUSHQGLFXODU WR WKH FHQWHU�OLQH RI WKH URWDWLQJ SDUW� LV QRW D YDOLG
D[LV RQ WKH FRQWURO� 7KLV XVXDOO\ RFFXUV ZKHQ WKH &66 D[LV LV FKDQJHG IURP WKH GHIDXOW D[LV E\
SURJUDPPLQJ D 3�ZRUG LQ WKH *�� EORFN WKDW VHOHFWV VRPH RWKHU D[LV�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

,19$/,' $;,6 352*5$00,1* 5(62/87,216 7KH D[LV UHVROXWLRQV VHW LQ $03 E\ WKH V\VWHP LQVWDOOHU DUH WRR IDU DSDUW� 7KH FRQWURO LV
LQFDSDEOH RI KDQGOLQJ ODUJH GLIIHUHQFHV LQ D[LV UHVROXWLRQV� )RU H[DPSOH� LI WKH ; D[LV KDV D
UHVROXWLRQ WKDW DOORZV ������� DQG WKH = D[LV DOORZV D UHVROXWLRQ RI RQO\ ��� WKH FRQWURO FDQ KDYH
GLIILFXOW\ PRYLQJ ERWK D[HV VLPXOWDQHRXVO\�

,19$/,' &&7 ,1'(; $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' &+$11(/ 1$0( $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' &+$5$&7(5 $ SURJUDP QDPH KDV EHHQ HQWHUHG WKDW FRQWDLQV DQ LOOHJDO VSHFLDO FKDUDFWHU�

,19$/,' &+(&.680 '(7(&7(' 7KLV HUURU LV FRPPRQ IRU VHYHUDO GLIIHUHQW VLWXDWLRQV� 0RVW W\SLFDOO\ LW UHVXOWV ZKHQ ZULWLQJ RU
UHVWRULQJ LQYDOLG GDWD WR IODVK PHPRU\� )RU H[DPSOH LI D[LV FDOLEUDWLRQ GDWD LV EHLQJ UHVWRUHG WR
IODVK DQG WKHUH ZDV DQ HUURU RU LQYDOLG PHPRU\ UHIHUHQFH LQ WKH D[LV FDOLEUDWLRQ GDWD ILOH�
7\SLFDOO\ WKLV LQGLFDWHV D FRUUXSW RU LQYDOLG ILOH�

,19$/,' &1& ),/(1$0( $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' &2'( 352*5$00(' )25 ���� $Q LQYDOLG * RU 0 FRGH ZDV SURJUDPPHG GXULQJ ���� WDSH FRPSDWLELOLW\ PRGH�

,19$/,' &20081,&$7,216 3$5$0(7(5 3DUDPHWHUV LQ *�� DQG�RU *���� FRPPXQLFDWLRQ EORFNV DUH LQFRUUHFW�

,19$/,' &21752/ )25 '8$/ 352&(66 6<6 7KH V\VWHP H[HFXWLYH GRZQORDGHG WR WKH FRQWURO GRHV QRW PDWFK WKH KDUGZDUH FRQILJXUDWLRQ
HVWDEOLVKHG E\ \RXU RSWLRQ FKLS�

,19$/,' &877(5 &203(16$7,21 180%(5 $ FRPSHQVDWLRQ QXPEHU �RU 775& QXPEHU� RXW RI WKH UDQJH RI DOORZDEOH FRPSHQVDWLRQ
QXPEHUV �HLWKHU WRR ODUJH RU WRR VPDOO� ZDV SURJUDPPHG�

,19$/,' &<&/( 352),/( 7KH SDWK GHILQLQJ WKH F\FOH SURILOH LV QRW YDOLG� 7KLV LV W\SLFDOO\ FDXVHG E\ WKH FXWWHU UDGLXV EHLQJ
VHW WR WKH ZURQJ VLJQ� EHLQJ VHW WRR ODUJH� RU WKH YDOXHV IRU 8� :� ,� .� DQG WKH FXWWHU UDGLXV
FRPELQHG DUH QRW YDOLG IRU WKH SURILOH WR EH FXW�

,19$/,' '$7$ $)7(5 $ 0$&52 &200$1' 7\SLFDOO\ FDXVHG E\ D QRQ�SDUDPDFUR FRPPDQG IROORZLQJ D SDUDPDFUR FRPPDQG� 0DFUR DQG
QRQ�PDFUR FRPPDQGV FDQQRW H[LVW LQ WKH VDPH EORFN�

,19$/,' '$7$ %()25( $ 0$&52 &200$1' 7\SLFDOO\ FDXVHG E\ D QRQ�SDUDPDFUR FRPPDQG SUHFHGLQJ D SDUDPDFUR FRPPDQG� 0DFUR DQG
QRQ�PDFUR FRPPDQGV FDQQRW H[LVW LQ WKH VDPH EORFN�

,19$/,' '$7$ )250$7 0867 %( 00�''�<< $Q LQYDOLG GDWH IRUPDW ZDV HQWHUHG� 7KH IRUPDW PXVW EH 0RQWK � 'D\ � <HDU �00�''�<<��

,19$/,' '(37+ 352%( &21752//,1* $;,6 7KH D[LV QDPH ZKLFK LV $03HG DV WKH FRQWUROOLQJ D[LV IRU WKH GHSWK D[LV LV QRW DQ D[LV WKDW KDV
EHHQ FRQILJXUHG RQ WKH V\VWHP RU WKH DGDSWLYH GHSWK FRQWUROOLQJ D[LV LV FRQILJXUHG DV WKH VDPH
D[LV GHILQHG WR KDYH GHSWK SUREH IHHGEDFN� 5HIHU WR \RXU $03 UHIHUHQFH PDQXDO IRU GHWDLOV RQ
D[LV FRQILJXUDWLRQ�

,19$/,' '(6.(: 0$67(5 7KH $03HG QDPH VSHFLI\LQJ WKH PDVWHU GHVNHZ VHUYR LV QRW RQH RI WKH $03HG D[HV�

,19$/,' '(6.(: 6/$9( 7KH $03HG QDPH VSHFLI\LQJ WKH PDVWHU GHVNHZ VHUYR LV QRW RQH RI WKH $03HG D[HV� RU LW KDV
DOUHDG\ VHOHFWHG DV D PDVWHU D[LV�

,19$/,' '+ &200$1' 7<3( $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' �'2� &200$1' 180%(5 7KH VSHFLILHG ORRS QXPEHU LQ D SDUDPDFUR '2 FRPPDQG LV RXW RI WKH OHJDO UDQJH� RU QRW IRXQG�
'2 FRPPDQGV PXVW EH IROORZHG E\ D �� �� RU ��

,19$/,' �(1'� &200$1' 180%(5 $ SDUDPDFUR (1' FRPPDQG KDV EHHQ HQFRXQWHUHG ZLWKRXW D PDWFKLQJ '2 RU :+,/(� RU
RXWVLGH WKH YDOLG UDQJH� (1' FRPPDQGV PXVW EH IROORZHG E\ D �� �� RU �� DV SURJUDPPHG ZLWK
WKH FRUUHVSRQGLQJ '2 FRPPDQG�

,19$/,' (1'32,17 ,1 *�� %/2&. 7KH SRVLWLRQ SURJUDPPHG LQ WKH *�� EORFN LV QRW WKH KRPH SRVLWLRQ� 7KH HQG�SRLQW RI D *��
EORFN PXVW EH WKH PDFKLQH KRPH SRVLWLRQ�

,19$/,' (;3(&7(' /,)( 7KH GDWD MXVW HQWHUHG IRU WKH H[SHFWHG OLIH RI WKH FXWWLQJ WRRO IRU WRRO PDQDJHPHQW LV LQYDOLG�

,19$/,' (;3(&7(' 722/ /,)( 7KH FXUUHQW SURJUDP LV DWWHPSWLQJ WR HQWHU DQ LQYDOLG YDOXH IRU WKH WRRO PDQDJHPHQW H[SHFWHG
OLIH RI D WRRO� 7RRO OLIH LV SURJUDPPHG LQ D *�� EORFN ZLWK DQ /�ZRUG�

,19$/,' )% &28176 $W SRZHU XS WKH FRQWURO FKHFNV WKH $03 FRQILJXUHG SRVLWLRQ DQG YHORFLW\ IHHGEDFN FRXQWV SHU
UHYROXWLRQ� ,I HLWKHU RI WKHVH SDUDPHWHUV DUH LQYDOLG �IRU WKLV KDUGZDUH W\SH� WKLV HUURU DSSHDUV
DQG WKH FRQWURO LV KHOG LQ (��6WRS�

,19$/,' )'%.�075 7<3( &20%2 :KHQ FKDQJLQJ EHWZHHQ DQ H[HFXWLYH IURP V\VWHP ��[[ WR ���[[ VRPH PDMRU FKDQJHV RFFXUUHG
WR KRZ D VHUYR LV FRQILJXUDWHG LQ $03� :KHQ FRS\LQJ WKLV $03 SURMHFW IURP ��[[ WR ���[[ \RX
PXVW RSHQ DQG UHFRQILJXUH VRPH RI WKH $03 VHUYR JURXS SDUDPHWHUV EHIRUH VDYLQJ DQG
GRZQORDGLQJ WR WKH FRQWURO�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

,19$/,' ),/( 7<3( $Q HUURU KDV RFFXUUHG LQ D ILOH WKDW KDV EHHQ VHQW IURP WKH 2'6 ZRUNVWDWLRQ WR WKH FRQWURO�
7\SLFDOO\ LW LV WKH UHVXOW RI 2'6 VHQGLQJ WKH ZURQJ ILOH W\SH WR WKH FRQWURO �IRU H[DPSOH� DQ $03
ILOH LV VHQW ZKHQ D 3$/ GRZQORDG LV WDNLQJ SODFH� HWF��� $WWHPSW WR GRZQORDG WKH ILOH DJDLQ�
PDNLQJ VXUH WKDW WKH FRUUHFW ILOH W\SH LV VHOHFWHG ZKHQ GRZQORDGHG�

,19$/,' ),;(' '5,//,1* $;,6 7KH D[LV VHOHFWHG DV WKH GULOOLQJ D[LV LV DQ LQYDOLG D[LV IRU D GULOOLQJ DSSOLFDWLRQ�

,19$/,' )250$7 63(&,),(' ,1 %�'3517 &0' ,PSURSHU IRUPDW ZDV XVHG LQ WKH SDUDPDFUR FRPPDQG �%3517 RU '3517� WKDW RXWSXWV GDWD WR
D SHULSKHUDO GHYLFH�

,19$/,' )81&7,21 $5*80(17 $Q LQYDOLG SDUDPDFUR DUJXPHQW ZDV XVHG LQ D SDUDPDFUR IXQFWLRQ� 7KH DUJXPHQW FRQWDLQV
HLWKHU EDG V\QWD[ RU DQ LOOHJDO YDOXH�

,19$/,' *�� &2'( 7KH IRUPDW IRU D *�� EORFN LV QRW FRUUHFW� 5HIHU WR \RXU XVHU PDQXDO IRU WKH FRUUHFW IRUPDW IRU
WKH *�� EORFN WKDW LV FXUUHQWO\ EHLQJ SURJUDPPHG�

,19$/,' ,1 $1*/(' :+((/ 02'( $ IHDWXUH WKDW LV QRW DYDLODEOH LQ *���� PRGH� RU *���� PRGH RU ERWK KDV EHHQ SURJUDPPHG�
5HIHU WR \RXU JULQGHU XVHUV PDQXDO DQJOHG�ZKHHO JULQGHU VHFWLRQ IRU D GHVFULSWLRQ RI IHDWXUHV QRW
DYDLODEOH RQ DQ DQJOHG�ZKHHO JULQGHU�

,19$/,' ,1)((' �3 :25'� ,QIHHG YDOXH �3�ZRUG� LV QRW LQ YDOLG UDQJH� 7KH YDOLG UDQJH IRU D 3�ZRUG GXULQJ D WKUHDGLQJ
F\FOH LV ZKROH QXPEHUV � WKRXJK ��

,19$/,' ,1387 9$/8( 7KH GDWD HQWHUHG LV LQYDOLG IRU WKH FXUUHQW RSHUDWLRQ EHLQJ SHUIRUPHG�

,19$/,' ,17(5)(5(1&( $5($ $ *�� EORFN KDV SURJUDPPHG D ]RQH ZKHUH WKH SOXV YDOXH LV OHVV WKDQ WKH PLQXV YDOXH�

,19$/,' ,17(5)(5(1&( &+(&. $;,6 $Q D[LV IURP WKH ZURQJ SURFHVV ZDV $03HG� 8QOHVV D VKDUHG D[LV LV XVHG LQ WKH ]RQH� WKH D[LV
GHILQHG WR PDNH XS DQ LQWHUIHUHQFH DUHD PXVW EH LQ WKH SURFHVV WKH ]RQH LV GHILQHG IRU�

,19$/,' /$7+( $;,6 $Q LOOHJDO FRGH ZDV HQFRXQWHUHG GXULQJ F\OLQGULFDO LQWHUSRODWLRQ SURJUDPPLQJ�

,19$/,' /,)( 7<3( 7KH FXUUHQW SURJUDP LV DWWHPSWLQJ WR HQWHU DQ LQYDOLG WRRO OLIH W\SH IRU D WRRO JURXS LQ WKH WRRO
PDQDJHPHQW WDEOHV� 9DOLG WRRO OLIH W\SHV DUH W\SH �� �� RU �� 7RRO OLIH W\SH LV SURJUDPPHG LQ D
*�� EORFN IROORZLQJ D ,�ZRUG�

,19$/,' 0�� ,1 0$,1 352*5$0 $Q 0�� SDUW SURJUDP UHZLQG DQG DXWR VWDUW ZDV SURJUDPPHG LQ WKH PLGGOH RI WKH PDLQ SURJUDP�
$Q 0�� FDQ EH SURJUDPPHG RQO\ DW WKH HQG RI D SDUW SURJUDP�

,19$/,' 0$&52 &200$1' 7KH ,6 DQG ,0 FRPPDQGV DUH UHVHUYHG IRU XVH E\ WKH FRQWURO RQO\ IRU SURJUDP LQWHUUXSWV� 7KH\
FDQQRW EH HQWHUHG LQ D SDUW SURJUDP RU 0', SURJUDP�

,19$/,' 0$&52 )520 7$3( <RX KDYH SURJUDPPHG D SDUDPDFUR FRPPDQG WKDW FDQQRW EH H[HFXWHG IURP WDSH�

,19$/,' 180%(5 2) 32&.(76 7KLV HUURU RFFXUV ZKHQ XVLQJ *�� /�� WR HQWHU UDQGRP WRRO GDWD DQG WKH QXPEHU RI SRFNHWV
QHHGHG IRU WKH WRRO LV LQYDOLG�

,19$/,' 2))6(7 180%(5 $Q RIIVHW QXPEHU RXW RI WKH UDQJH RI DOORZDEOH RIIVHW QXPEHUV �HLWKHU WRR ODUJH RU WRR VPDOO� ZDV
SURJUDPPHG�

,19$/,' 23(5$725 ,1 (;35(66,21 &KHFN H[SUHVVLRQV WR PDNH VXUH WKH\ DUH FRUUHFW�

,19$/,' 23(5$725 ,1 3$5$0$&52 (;35(66,21 7KH FRQWURO KDV HQFRXQWHUHG D QRQ�PDWKHPDWLFDO RSHUDWRU �FKDUDFWHU� LQ D SDUDPDFUR
H[SUHVVLRQ RU FDOFXODWH RSHUDWLRQ�

,19$/,' 287387 )250$7 $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' 3$5$0$&52 $5*80(17 $66,*10(17 $Q DUJXPHQW DVVLJQPHQW LQ D EORFN WKDW FDOOV D SDUDPDFUR SURJUDP FRQWDLQV HLWKHU DQ LQYDOLG
DUJXPHQW VSHFLILFDWLRQ RU D V\QWD[ HUURU ZDV PDGH LQ WKH DUJXPHQW�

,19$/,' 3$5$0(7(5 180%(5 $Q DWWHPSW ZDV PDGH WR DVVLJQ RU UHDG WKH YDOXH RI D SDUDPDFUR SDUDPHWHU WKDW GRHV QRW H[LVW�

,19$/,' 3$5$0(7(5 9$/8( $Q DWWHPSW ZDV PDGH WR DVVLJQ DQ LQYDOLG YDOXH �W\SLFDOO\ WRR ODUJH RU WRR VPDOO RI D YDOXH� WR D
SDUDPDFUR SDUDPHWHU�

,19$/,' 32&.(7 180%(5 $Q DWWHPSW ZDV PDGH WR HQWHU D WRRO SRFNHW QXPEHU WKDW H[FHHGV WKH DOORZDEOH QXPEHU RI WRRO
SRFNHWV LQ WKH UDQGRP WRRO WDEOH� 7KLV HUURU RFFXUV ZKHQ D 3�ZRUG WKDW LV WRR ODUJH RU WRR VPDOO
LV SURJUDPPHG LQ D *����/�� EORFN�

,19$/,' 32&.(7 352),/( $Q LQYDOLG SRFNHW SURILOH ZDV SURJUDPPHG LQ D ODWKH URXJKLQJ RU ILQLVKLQJ F\FOH�

,19$/,' 326,7,21 )% 7<3( 6\VWHP ZDV LQFRUUHFWO\ $03HG ZLWK D <DVNDZD W\SH HQFRGHU �DEVROXWH RU LQFUHPHQWDO� RQ WKH
SRVLWLRQ IHHGEDFN GHYLFH ZKHQ VHSDUDWH SRVLWLRQ DQG YHORFLW\ IHHGEDFN GHYLFHV DUH XVHG�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

,19$/,' 352*5$0 180%(5 �3� $ SURJUDP QXPEHU FDOOHG E\ D VXE�SURJUDP RU SDUDPDFUR FDOO LV LQYDOLG� $ 3�ZRUG WKDW FDOOV D
VXE�SURJUDP RU SDUDPDFUR FDQ RQO\ EH DQ DOO�QXPHULF SURJUDP QDPH DV PDQ\ DV � GLJLWV ORQJ�
7KH 2�ZRUG SUHFHGLQJ WKH QXPHULF SURJUDP QXPEHU LQ FRQWURO PHPRU\ FDQQRW EH HQWHUHG ZLWK
WKH 3�ZRUG�

,19$/,' 5(027( 12'( 1$0( $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' 5(027( 67$7,21 7<3( $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' 5(3($7 &2817 �/� $Q / SDUDPHWHU WKDW SURJUDPV WKH QXPEHU RI WLPHV D SDUDPDFUR RU RWKHU RSHUDWLRQ LV WR EH
UHSHDWHG ZDV SURJUDPPHG LQFRUUHFWO\ RU RXW RI WKH OHJDO UDQJH� 7KH /�ZRUG IRU UHSHDW FRXQW
PXVW EH D ZKROH� SRVLWLYH QXPEHU� 'HFLPDO YDOXHV DQG QHJDWLYH YDOXHV DUH LQYDOLG� 7KH
PD[LPXP YDOXH RI DQ /�ZRUG LV �����

,19$/,' 528*+,1* &<&/( �3�4� :25' 9$/8( :KHQ H[HFXWLQJ D URXJKLQJ F\FOH� WKH VWDUWLQJ RU HQGLQJ VHTXHQFH QXPEHU RI WKH FRQWRXU
GHILQLQJ EORFNV FDQQRW EH IRXQG LQ WKH FXUUHQWO\ H[HFXWLQJ SURJUDP� 7KH VHTXHQFH QXPEHU RI
WKH FRQWRXU EORFNV LV SURJUDPPHG XVLQJ WKH 3 DQG 4 ZRUGV� 7KHVH EORFNV FDQ EH DQ\ZKHUH LQ
WKH SURJUDP SURYLGHG WKH\ DUH UHVLGHQW LQ WKH VDPH SURJUDP� VXE�SURJUDP� RU SDUDPDFUR
SURJUDP WKDW FRQWDLQV WKH FDOOLQJ EORFN�

,19$/,' 6&$/( )$&725 �3�:25'� $Q LQYDOLG VFDOH IDFWRU KDV EHHQ VSHFLILHG� 7KH 3�ZRUG KDV D UDQJH RI ������ WR ����������

,19$/,' 6(592 +$5':$5( 7<3( 7KH $03 VHUYR SDUDPHWHU WKDW VHOHFWV WKH VHUYR W\SH GRHV QRW PDWFK WKH KDUGZDUH IRXQG RQ
WKH FRQWURO ZKHQ WKH $03 ILOH LV GRZQORDGHG� (LWKHU $03 LV PLVFRQILJXUHG RU WKH VHUYR
KDUGZDUH LQVWDOOHG RQ \RXU V\VWHP LV QRW FRUUHFWO\ LQVWDOOHG RU QRW RI WKH FRUUHFW W\SH�

,19$/,' 6+$)7 32&.(7 :KHQ HQWHULQJ D FXVWRP WRRO LQ WKH UDQGRP WRRO WDEOH� DQ DWWHPSW ZDV PDGH WR DVVLJQ D VKDIW
SRFNHW SRVLWLRQ WKDW LV QRW LQ WKH UDQJH RI WKH QXPEHU RI SRFNHWV DVVLJQHG WR WKH WRRO� 7KH VKDIW
SRFNHW QXPEHU PXVW EH HTXDO WR RU OHVV WKDQ WKH QXPEHU DVVLJQHG IRU WKH QXPEHU RI SRFNHWV�

,19$/,' 6+$)7 32&.(7 9$/8( $ SURJUDP LV DWWHPSWLQJ WR HQWHU D FXVWRP WRRO LQ WKH UDQGRP WRRO WDEOH ZLWK D LQYDOLG VKDIW
SRFNHW SRVLWLRQ �QRW LQ WKH UDQJH RI WKH QXPEHU RI SRFNHWV DVVLJQHG WR WKH WRRO�� 7KH VKDIW
SRFNHW QXPEHU PXVW EH HTXDO WR RU OHVV WKDQ WKH QXPEHU DVVLJQHG IRU WKH QXPEHU RI SRFNHWV�
7KH VKDIW SRFNHW YDOXH LV DVVLJQHG LQ D *���� EORFN IROORZLQJ WKH 5�ZRUG�

,19$/,' 63&0' 9$/8( $ LQYDOLG VSHFLDO FRPPDQG HUURU W\SLFDOO\ RFFXUV ZKHQ WKH VHUYR 3520V DUH QRW FRPSDWLEOH
ZLWK WKH PDLQ SURFHVVRU 3520V� &KHFN WKH VRIWZDUH YHUVLRQ QXPEHUV DQG FRQWDFW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

,19$/,' 6<0%2/ 1$0( $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

,19$/,' 7�&2'( )250$7 7KLV LV DQ LQYDOLG 7�&RGH )RUPDW

,19$/,'B7+5($'B$1*/( $Q DWWHPSW ZDV PDGH WR SURJUDP DQ DQJOH WKDW LV RXWVLGH WKH DOORZDEOH UDQJH� ZKLFK LV �
WKURXJK ��� GHJUHHV�

,19$/,' 7+5(6+2/' 5$7( $Q LQYDOLG WKUHVKROG SHUFHQWDJH ZDV HQWHUHG IRU D WRRO JURXS ZKLOH VHWWLQJ WRRO PDQDJHPHQW
GDWD� 7KH WKUHVKROG SHUFHQWDJH PXVW UDQJH EHWZHHQ � DQG ��� SHUFHQW� 2QO\ ZKROH SRVLWLYH
QXPEHUV FDQ EH HQWHUHG� ,I XVLQJ D *�� EORFN� WKH WKUHVKROG SHUFHQWDJH LV HQWHUHG ZLWK D
4�ZRUG�

,19$/,' 7,0( )250$7 0867 %( ++�00�66 $Q LQYDOLG WLPH IRUPDW ZDV HQWHUHG� 7KH WLPH IRUPDW PXVW EH KRXU � PLQXWH � VHFRQG
�++�00�66��

,19$/,' 722/ $;,6 7KLV LV DQ LQYDOLG 7RRO $[LV�

,19$/,' 722/ &877(5 &203(16$7,21 180%(5 $Q DWWHPSW ZDV PDGH WR HQWHU D WRRO UDGLXV RIIVHW QXPEHU� IRU FXWWHU FRPSHQVDWLRQ RU 775&� LQ
WKH WRRO OLIH PDQDJHPHQW WDEOH WKDW LV ODUJHU WKDQ WKH PD[LPXP RIIVHW QXPEHU DOORZHG� ,I WKH
WDEOHV DUH EHLQJ ORDGHG E\ D *�� SURJUDP� WKH UDGLXV RIIVHW LV HQWHUHG ZLWK D '�ZRUG LQ WKH
EORFN�

,19$/,' 722/ ',$0(7(5 9$/8( $Q LQYDOLG WRRO GLDPHWHU YDOXH ZDV HQWHUHG LQ D SURJUDP EORFN�

,19$/,' 722/ *5283 $Q DWWHPSW ZDV PDGH WR FUHDWH D WRRO JURXS JUHDWHU WKDQ ��� LQ WKH WRRO PDQDJHPHQW WDEOHV� $
PD[LPXP RI ��� WRRO JURXSV FDQ EH XVHG� ,I ORDGLQJ WKH WDEOHV XVLQJ D *�� SURJUDP� WKH WRRO
JURXS QXPEHU LV HQWHUHG XVLQJ D 3�ZRUG�

,19$/,' 722/ /(1*7+ 2))6(7 180%(5 $Q DWWHPSW ZDV PDGH WR HQWHU D WRRO OHQJWK RIIVHW QXPEHU LQ WKH WRRO OLIH PDQDJHPHQW WDEOH WKDW
LV ODUJHU WKDQ WKH PD[LPXP RIIVHW QXPEHU DOORZHG� ,I WKH WDEOHV DUH EHLQJ ORDGHG E\ D *��
SURJUDP� WKH OHQJWK RIIVHW QXPEHU LV HQWHUHG ZLWK D +�ZRUG LQ WKH EORFN�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

,19$/,' 722/ /,)( 7<3( $Q DWWHPSW ZDV PDGH WR HQWHU DQ LQYDOLG WRRO OLIH W\SH IRU D WRRO JURXS LQ WKH WRRO PDQDJHPHQW
WDEOHV� 9DOLG WRRO OLIH W\SHV DUH W\SH �� �� RU ��

,19$/,' 722/ 180%(5 (LWKHU QR WRRO RU DQ LQYDOLG WRRO QXPEHU ZDV SURJUDPPHG LQ D UDQGRP WRRO *���� EORFN� 7RROV
VKRXOG EH SURJUDPPHG ZLWK D 4�ZRUG LQ D *���� EORFN RU ZLWKLQ D UDQJH GHWHUPLQHG E\ WKH
V\VWHP LQVWDOOHU LQ $03� $Q LQYDOLG WRRO QXPEHU ZDV HQWHUHG LQWR WKH WRRO PDQDJHPHQW WDEOHV RU
ZDV SURJUDPPHG LQ D SDUW SURJUDP EORFN�

,19$/,' 722/ 180%(5 )520 /2*,& 7KH ORJLF RIIVHW FKDQJH IHDWXUH VSHFLILHG DQ LQYDOLG WRRO QXPEHU WR WKH FRQWURO�

,19$/,' 722/ 180%(5 )520 3$/ 7KH 3$/ RIIVHW FKDQJH IHDWXUH VSHFLILHG DQ LQYDOLG WRRO QXPEHU WR WKH FRQWURO�

,19$/,' 722/ 25,(17$7,21 7KLV LV DQ LQYDOLG WRRO RULHQWDWLRQ�

,19$/,' 722/ 7$%/( 7<3( 7KLV LV DQ LQYDOLG WRRO WDEOH W\SH�

,19$/,' 9$/8( =21( � $ ]RQH � YDOXH ZDV HQWHUHG WKDW LV RXWVLGH RI WKH ]RQH � OLPLWV�

,19$/,' 9$/8( =21( �� 7KH ]RQH OLVWHG KDV YDOXHV WKDW DUH RXWVLGH RI WKH ]RQH OLPLWV�

,19$/,' 9(/2&,7< )'%. 7<3( $03 IRU \RXU GLJLWDO GULYH V\VWHP KDV EHHQ FRQILJXUHG IRU DQ LQYDOLG YHORFLW\ ORRS KDUGZDUH W\SH�
9DOLG YDOXHV IRU GLJLWDO V\VWHPV DUH 12 )(('%$&.� $%62/87( )(('%$&.� DQG
,1& (1&2'(5 21 ',*,7$/ 02'8/(� 2WKHU VHOHFWLRQV DUH LQYDOLG RQ GLJLWDO V\VWHPV�

,19$/,' :+((/ $1*/( $Q LQYDOLG ZKHHO DQJOH KDV EHHQ HQWHUHG IRU WKH DQJOHG ZKHHO JULQGHU� :KHHO DQJOHV PXVW EH
HQWHUHG EHWZHHQ � DQG ��� GHJUHHV� $OVR ZKHHO DQJOHV WKDW DSSURDFK �� GHJUHHV DUH DOVR
LQYDOLG�

,19$/,' :25' ,1 *��/� 02'( $Q DWWHPSW ZDV PDGH WR DVVLJQ D SDUDPHWHU WKDW LV QRW D OHJDO SDUDPHWHU LQ WKH *��/� PRGH�
*��/� DVVLJQV GDWD WR WKH WRRO PDQDJHPHQW WDEOHV�

,19$/,' :25' ,1 *�� %/2&. $Q LQYDOLG ZRUG ZDV SURJUDPPHG LQ D *�� EORFN WKDW FDQFHOV WKH GDWD VHWWLQJ PRGH IRU WKH WRRO
PDQDJHPHQW WDEOHV� 7KH *�� FRGH PXVW EH SURJUDPPHG LQ D EORFN WKDW FRQWDLQV QR RWKHU GDWD�

,19$/,' =21( /,0,7 7KLV LV DQ LQYDOLG =RQH /LPLW�

,19$/,' ·�· :25' $ ZRUG RWKHU WKDQ D FKDPIHULQJ &�ZRUG� D UDGLXV 5�ZRUG� RU 433 DQJOH ZRUG ZDV SURJUDPPHG
LQ D EORFN ZLWK D FRPPD ´�µ� 2QO\ WKH UDGLXV DQG FKDPIHU ZRUGV FDQ EH SUHFHGHG ZLWK D ´�µ LQ D
EORFN�

,3' $1' *�����*���� &$1127 %( &21&855(17 7KLV HUURU PHVVDJH LV LVVXHG ZKHQ LQ�SURFHVV GUHVVLQJ LV RQ DQG D EORFN FRQWDLQLQJ D *���� RU
*���� LV DFWLYDWHG RQ D F\OLQGULFDO JULQGHU LQ DQJOHG ZKHHO FRQILJXUDWLRQV�

-

-2* :,// &$86( ��� 29(575$9(/ $Q DWWHPSW ZDV PDGH WR H[HFXWH DQ LQFUHPHQWDO MRJ WKDW ZRXOG PRYH WKH LQGLFDWHG D[LV EH\RQG
LWV SRVLWLYH VRIWZDUH RYHUWUDYHO OLPLW�

-2* :,// &$86( ��� 29(575$9(/ $Q DWWHPSW ZDV PDGH WR H[HFXWH DQ LQFUHPHQWDO MRJ WKDW ZRXOG PRYH WKH LQGLFDWHG D[LV EH\RQG
LWV QHJDWLYH VRIWZDUH RYHUWUDYHO OLPLW�

-2**(' +20( 722 )$67� 7KH VSHHG VHOHFWHG IRU WKH PRYH WR WKH KRPH OLPLW VZLWFK LV WRR IDVW DQG WKH KRPLQJ RSHUDWLRQ
KDV IDLOHG� 0RYH WKH D[HV EDFN WR WKH RWKHU VLGH RI WKH OLPLW VZLWFK �WKH VLGH EHIRUH WKH KRPLQJ
RSHUDWLRQ EHJDQ�� DQG UH�H[HFXWH WKH KRPLQJ RSHUDWLRQ� WKLV WLPH VORZLQJ WKH VSHHG XVLQJ WKH
�63(('�08/7,3/<! VZLWFK RU WKH �)(('5$7( 29(55,'(! VZLWFK�

/

/ 9$/8( 287 2) 5$1*( $Q /�ZRUG UHSHDW FRXQW ZDV SURJUDPPHG ODUJHU WKDQ WKH V\VWHP LV FDSDEOH RI SHUIRUPLQJ
�W\SLFDOO\ D PD[LPXP / RI ���� LV SHUPLWWHG�� $ VHFRQG EORFN ZLOO QHHG WR EH SURJUDPPHG WR
GXSOLFDWH WKH FRPPDQGV DJDLQ� (QWHU D VPDOOHU /�ZRUG IRU ERWK EORFNV�

/�:25' &$1127 %( *5($7(5 7+$1 722/ 5$',86 7KH SURJUDPPHG /�ZRUG YDOXH LQ D *���� RU *���� KHPLVSKHULFDO SRFNHW F\FOH LV JUHDWHU WKDQ
WKH SURJUDPPHG WRRO UDGLXV� 7KH LQFUHPHQWDO SOXQJH GHSWK RI D KHPLVSKHULFDO SRFNHW F\FOH
FDQQRW EH JUHDWHU WKDQ WKH WRRO UDGLXV�

/� :25' 287 2) 5$1*( 0RUH WKDQ ���� VSDUN�RXW SDVVHV ZHUH VSHFLILHG E\ WKH /�ZRUG LQ D JULQGHU IL[HG F\FOH�

/$5*(5 0(025< � 5()250$7 7KLV PHVVDJH W\SLFDOO\ RFFXUV DIWHU D QHZ $03 RU 3$/ KDV MXVW EHHQ GRZQORDGHG WR WKH FRQWURO�
7KHUH LV QRZ PRUH PHPRU\ DYDLODEOH IRU WKH 5$0 GLVN� EXW \RX QHHG WR UHIRUPDW WR XVH LW� ,I
GHVLUHG� \RX GR QRW KDYH WR UHIRUPDW 5$0 DQG FDQ FRQWLQXH WR UXQ WKH FRQWURO ZLWK WKH 5$0 GLVN
DW LWV FXUUHQW VL]H�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����
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/($' :25' )250$7 ),1(5 7+$1 7KH ZRUG IRUPDW SURJUDPPHG LV UHTXHVWLQJ D ILQHU UHVROXWLRQ WKDQ WKH D[LV ZRUG IRUPDW IRU WKH
FRUUHVSRQGLQJ D[LV DOORZV� 7KHVH ZRUG IRUPDWV DUH VHW LQ $03�

/(1*7+ 2))6(7 $;,6 0,66,1* ,1 352&(66 <RX KDYH FRQILJXUHG WKH WRRO OHQJWK D[LV DV D VKDUHG D[LV DQG LW LV FXUUHQWO\ QRW EHLQJ FRQWUROOHG
E\ WKH SURFHVV UHTXHVWLQJ WR DFWLYDWH D WRRO OHQJWK RIIVHW� 7KH VKDUHG OHQJWK D[LV PXVW EH
UHWXUQHG WR WKH SURFHVV DWWHPSWLQJ WR DFWLYDWH WKH WRRO RIIVHW� 2U WRRO RIIVHWV ZHUH SURJUDPPHG
IRU DQ D[LV WKDW LV FRQILJXUHG LQ $03 DV XQILWWHG�

/(66 0(025< � 5()250$7 7KLV PHVVDJH W\SLFDOO\ RFFXUV DIWHU D QHZ $03 RU 3$/ KDV MXVW EHHQ GRZQORDGHG WR WKH FRQWURO�
7KHUH LV QRZ OHVV PHPRU\ DYDLODEOH IRU WKH 5$0 GLVN� DQG \RX PXVW UHIRUPDW WR XVH WKH 5$0
GLVN�

/(77(5 25 ',*,7 0867 )2//2: �� �� �� 	� 25 � <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

/(77(5 25 ',*,7 0867 )2//2: �� �� � 25 � <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

/(77(5 25 ',*,7 0867 )2//2: �� � 25 � <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

/(77(5 25 ',*,7 0867 )2//2: �� � 25 � <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

/(77(5 25 ',*,7 0867 )2//2: � <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

/,0,7 (;751 '(&(/ 63((' 21 'XDO D[HV KDYH OLPLWHG WKH H[WHUQDO GHFHO VSHHG $03 YDOXH� $Q D[LV LQ WKH GXDO�D[LV JURXS ZDV
$03HG ZLWK D ORZHU YDOXH�

/,0,7 0$18$/ '/< &216717 21 'XDO D[HV KDYH OLPLWHG WKH PDQXDO GHOD\ FRQVWDQW $03 YDOXH� $Q D[LV LQ WKH GXDO�D[LV JURXS
ZDV $03HG ZLWK D ORZHU YDOXH�

/,0,7 0$; &877,1* )((' 21 'XDO D[HV KDYH OLPLWHG WKH PD[LPXP FXWWLQJ IHHGUDWH $03 YDOXH� $Q D[LV LQ WKH GXDO�D[LV JURXS
ZDV $03HG ZLWK D ORZHU YDOXH�

/,0,7(' $&&�'(& 5$03 21 'XDO D[HV KDYH OLPLWHG WKH DFF�GHF UDPS $03 YDOXH� $Q D[LV LQ WKH GXDO�D[LV JURXS ZDV
$03HG ZLWK D ORZHU YDOXH�

/,0,7(' 5$3,' )(('5$7( 21 'XDO D[HV KDYH OLPLWHG WKH UDSLG IHHGUDWH $03 YDOXH� $Q D[LV LQ WKH GXDO�D[LV JURXS ZDV
$03HG ZLWK D ORZHU YDOXH�

/,0,7(' 9(/2&,7< 67(3 21 ,I WKH YHORFLW\ VWHS $03 YDOXH LV QRW WKH VDPH IRU DOO D[HV RI D GXDO JURXS� WKH FRQWURO ZLOO DGMXVW
WKHP WR WKH OLPLWLQJ D[LV�

/2*,& $1$/2* 3257 ,//(*$/ &21),*85$7,21 7KLV LV D SRZHU WXUQ�RQ HUURU WKDW RFFXUV ZKHQ DQ $03 FRQILJXUDWLRQ HUURU H[LVWV LQ WKH ORJLF
DQDORJ SRUW FRQILJXUDWLRQ�

/2*,& $1$/2* 3257�6(592 )�: ,1&203$7,%/( /RJLF�FRQWUROOHG DQDORJ RXWSXW SRUW IHDWXUH UHTXLUHV WKH VHUYR ILUPZDUH �I�Z� UHYLVLRQV�
$QDORJ VHUYR I�Z UHY ���� RU JUHDWHU
'LJLWDO VHUYR I�Z UH� ���� RU JUHDWHU

&RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV DERXW VHUYR ILUPZDUH XSGDWHV�

/2*,& $;,6 67$786 &$1127 &+$1*( <RX DWWHPSWHG WR FKDQJH WKH VWDWXV RI D ORJLF D[LV �HLWKHU WR ORJLF D[LV RU WR D V\VWHP D[LV� ZKHQ
LW LV QRW DOORZHG� ([DPSOHV RI ZKHQ WKH WUDQVLWLRQ LV QRW DOORZHG DUH ZKHQ WKH D[LV LV MRJJLQJ�
SHUIRUPLQJ MRJ UHWUDFW� SHUIRUPLQJ EORFN UHWUDFH� HWF���

/2*,& ,1,7,$7(' 027,21 3266,%/( :KLOH LQ 4XLFN&KHFN PRGH LW LV SRVVLEOH IRU ORJLF WR SK\VLFDOO\ PRYH D[HV� 7KLV LQFOXGHV DQ\
PRWLRQ JHQHUDWHG E\ ORJLF LQFOXGLQJ WKH ORJLF D[LV PRYHU� RU MRJV WKDW FDQ RFFXU LQ DXWRPDWLF
PRGH VXFK DV MRJ RQ WKH IO\ RU PDQXDO JDS HOLPLQDWLRQ� 7KLV PHVVDJH LV FOHDUHG DIWHU WKH ILUVW
EORFN LV H[HFXWHG LQ 4XLFN&KHFN PRGH�

/2*,& 127 5(6321',1* �� &1& 67233,1* 7KH ORJLF HQJLQH IDLOHG WR VHQG D ORJLF FRPSOHWHG UHSO\ WR WKH 3& ZLWKLQ WKH DOORWWHG DPRXQW RI
WLPH ���� PVHF��

/2*,& 29(5/$3 (5525 'XULQJ WKH ILUVW RU ODVW LWHUDWLRQ RI D EORFN WKH FRQWURO LV IRUFHG LQWR (��6WRS EHFDXVH�
� WKH ORJLF SURFHVVRU GLG QRW ILQLVK H[HFXWLQJ WKH ORJLF LQ WKH DOORWWHG $03HG WLPH GXULQJ V\QFKURQRXV PRGH
RU

� WKH ORJLF SURFHVVRU GLG QRW ILQLVK H[HFXWLQJ WKH ORJLF LQ WKH DOORWWHG $03HG WLPH H[HFXWLQJ D QRQPRWLRQ
EORFN LQ DXWRV\QFKURQRXV PRGH� (��6WRS LV IRUFHG�

/2*,& 29(5:5,7,1* *��� *���� /RJLF LV RYHUZULWLQJ WKH FXUUHQW *�� � *���� RIIVHW WKURXJK ORJLF RIIVHWV�

/2: 92/7$*( 21 )/$6+ 67,&.6 &DOO $OOHQ�%UDGOH\ 6XSSRUW 6HUYLFHV�

/2:(5 ! 833(5 $ YDOXH HQWHUHG LQ WKH SURJUDPPDEOH ]RQH WDEOH IRU ]RQH � RU � UHVXOWV LQ D ORZHU OLPLW YDOXH
EHLQJ JUHDWHU WKDQ WKH XSSHU OLPLW� 7KH XSSHU OLPLW PXVW DOZD\V EH JUHDWHU WKDQ WKH ORZHU OLPLW�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

0

0�� 25 0�� )281' � 5(48(67 7(50,1$7(' 7KLV HUURU RFFXUV LI DQ 0�� RU 0�� LV IRXQG EHIRUH WKH UHTXHVWHG EORFN ZKLOH VHDUFKLQJ GXULQJ D
PLG�SURJUDP VWDUW� 7KH VHDUFK ZLOO EH WHUPLQDWHG DW WKH 0���0�� EORFN�

0$&+,1( +20( 5(48,5(' 25 *�� $Q DWWHPSW ZDV PDGH WR SURJUDP DQ D[LV PRYH EHIRUH WKH D[HV ZHUH KRPHG� $[HV FDQ EH
KRPHG PDQXDOO\ RU E\ SURJUDPPLQJ D *�� EORFN�

0$67(5 +$6 72 %( $03(' ),567 7KH GXDO PDVWHU D[LV KDV WR EH FRQILJXUHG ILUVW LQ WKH $03 GDWD EDVH�

0$67(5 21/< *�&2'( �� 0867 3$5. 6/$9(6 $Q DWWHPSW ZDV PDGH WR SURJUDP D *�FRGH WKDW LV QRW FRPSDWLEOH ZLWK D GXDO D[HV� 7KH
SURJUDPPHG *�FRGH FDQ RQO\ EH DSSOLHG WR WKH $03 GHILQHG PDVWHU D[LV RI WKH GXDO D[LV JURXS�
$OO RWKHU D[HV LQ WKH GXDO D[LV JURXS PXVW EH SDUNHG�

0$7+ 29(5)/2: <RXU SDUDPDFUR RU FDOFXODWRU IXQFWLRQ LV UHTXLULQJ D FDOFXODWLRQ ZLWK DQ H[FHVVLYHO\ ODUJH RU
LOOHJDO YDOXH�

0$; 6,=( (;&(('(' 7KH SURJUDPPHG QXPEHU RI V\PEROV LV WRR ODUJH �WKH FRPPXQLFDWLRQ GDWD SDFNHW LV WRR ODUJH��

0$; 62/,' 7$3 530 (;&(('6 0$; *($5 530 7KH UHVXOWLQJ VROLG WDSLQJ 530 H[FHHGV WKH VSLQGOHV FXUUHQW 530 0D[LPXP IRU WKH DFWLYH JHDU
UDQJH� (LWKHU FKDQJH JHDU UDQJHV� RU UHGXFH WKH WDSSLQJ VSHHG�

0$;,080 %/2&. 180%(5 5($&+(' $ UHQXPEHU RSHUDWLRQ ZDV SHUIRUPHG WR UHQXPEHU EORFN VHTXHQFH QXPEHUV �1�ZRUGV�� DQG WKH
FRQWURO KDV H[FHHGHG D EORFN QXPEHU RI 1������ (LWKHU WKH SURJUDP LV WRR ODUJH WR UHQXPEHU�
RU WKH SDUDPHWHUV IRU WKH ILUVW VHTXHQFH QXPEHU� RU WKH VHTXHQFH QXPEHU LQFUHPHQW� DUH WRR
ODUJH� :KHQ WKLV HUURU RFFXUV� WKH UHQXPEHU RSHUDWLRQ VWRSV UHQXPEHULQJ DW WKH ODVW EORFN
ZLWKLQ WKH OHJDO UDQJH RI 1�ZRUGV�

0$;,080 180%(5 2) $;(6 (;&(('(' ,I WKH &2&20 EUHDNRXW LV WUXH� D PD[LPXP RI � FRQFXUUHQW LQWHUSRODWHG D[HV FDQ EH XVHG�

0$;,080 180%(5 2) 352*5$06 7KH 5$0 GLVN GLUHFWRU\ IRU SDUW SURJUDP VWRUDJH LV IXOO� <RX FDQ VWRUH RQO\ ��� ILOHV RQ WKH
V\VWHP HYHQ ZKHQ PHPRU\ LV DYDLODEOH IRU SDUW SURJUDP VWRUDJH�

0$;,080 5(75$&( &2817 5($&+(' 7KH OLPLW �GHILQHG LQ $03� IRU WKH DPRXQW RI UHWUDFH EORFNV DOORZHG ZDV UHDFKHG� 1R IXUWKHU
UHWUDFLQJ ZLOO EH DOORZHG�

0$;,080 5(9(56( 3/$1(6 (;&(('(' 7KH RUGHU WKDW WKH D[HV DUH QDPHG LQ $03 LV LPSRUWDQW� ,I� IRU H[DPSOH� D[LV RQH·V QDPH LV
DVVLJQHG DV ; DQG D[LV WKUHH·V QDPH LV DVVLJQHG DV =� D UHYHUVH SODQH LV GHILQHG LI WKH *��
SODQH LV DVVLJQHG LQ $03 DV WKH =; SODQH� 7KH *�� SODQH GHILQHV D SODQH FRQVLVWLQJ RI D[LV �
IROORZHG E\ D[LV �� PDNLQJ LW D UHYHUVH SODQH �D[LV � IROORZHG E\ D[LV � ZRXOG EH D QRUPDO SODQH
VLQFH � LV FRQILJXUHG EHIRUH � IURP WKH VWDQGSRLQW RI 2'6�� 7KLV DOVR SHUWDLQV WR SDUDOOHO D[HV�
$ PD[LPXP RI IRXU UHYHUVH SODQHV LV DOORZHG� ,I \RXU V\VWHP H[FHHGV WKLV QXPEHU RI UHYHUVH
SODQHV� \RX PXVW UHFRQILJXUH \RXU $03�

0$;,080 530 /,0,7 $8;,/,$5< 63,1'/( � $ UHTXHVW ZDV PDGH IRU WKH DX[ VSLQGOH � VSHHG WR H[FHHG WKH $03HG PD[LPXP YDOXH�
5HGXFH WKH SURJUDPPHG DX[ VSLQGOH � VSHHG� RU XVH WKH VSLQGOH VSHHG RYHUULGH VZLWFK WR
UHGXFH WKH 530�

0$;,080 530 /,0,7 $8;,/,$5< 63,1'/( � $ UHTXHVW ZDV PDGH IRU WKH DX[ VSLQGOH � VSHHG WR H[FHHG WKH $03HG PD[LPXP YDOXH�
5HGXFH WKH SURJUDPPHG DX[ VSLQGOH � VSHHG� RU XVH WKH VSLQGOH VSHHG RYHUULGH VZLWFK WR
UHGXFH WKH 530�

0$;,080 530 /,0,7 ),567 63,1'/( $ UHTXHVW ZDV PDGH IRU WKH VSLQGOH � VSHHG WR H[FHHG WKH $03HG PD[LPXP YDOXH� 5HGXFH WKH
SURJUDPPHG VSLQGOH � VSHHG� RU XVH WKH VSLQGOH VSHHG RYHUULGH VZLWFK WR UHGXFH WKH 530�

0$;,080 530 /,0,7 35,0$5< 63,1'/( $ UHTXHVW ZDV PDGH IRU WKH SULPDU\ VSLQGOH VSHHG WR H[FHHG WKH $03HG PD[LPXP YDOXH�
5HGXFH WKH SURJUDPPHG SULPDU\ VSLQGOH VSHHG� RU XVH WKH VSLQGOH VSHHG RYHUULGH VZLWFK WR
UHGXFH WKH 530�

0$;,080 530 /,0,7 6(&21' 63,1'/( $ UHTXHVW ZDV PDGH IRU WKH VSLQGOH � VSHHG WR H[FHHG WKH $03HG PD[LPXP YDOXH� 5HGXFH WKH
SURJUDPPHG VSLQGOH � VSHHG� RU XVH WKH VSLQGOH VSHHG RYHUULGH VZLWFK WR UHGXFH WKH 530�

0$;,080 530 /,0,7 7+,5' 63,1'/( $ UHTXHVW ZDV PDGH IRU WKH VSLQGOH � VSHHG WR H[FHHG WKH $03HG PD[LPXP YDOXH� 5HGXFH WKH
SURJUDPPHG VSLQGOH � VSHHG� RU XVH WKH VSLQGOH VSHHG RYHUULGH VZLWFK WR UHGXFH WKH 530�

0(66$*( 3(1',1*� 35(66 $ .(< 72 ',63/$< 7KH ��6HULHV VFUHHQ VDYHU LV HQJDJHG DQG D V\VWHP HUURU PHVVDJH� ORJLF HUURU PHVVDJH�
(�6WRS FRQGLWLRQ� RU 3$/ GLVSOD\ SDJH ZDV DFWLYDWHG� 3UHVV DQ\ NH\ RQ WKH NH\ERDUG WR GLVDEOH
WKH VFUHHQ VDYHU DQG YLHZ WKH HUURU RU 3$/ GLVSOD\ SDJH�

0', ,1387 &200$1' 722 /21* 7KH 0', LQSXW FRPPDQG VWULQJ H[FHHGV WKH PD[LPXP OHQJWK DOORZHG�

0', 127 $//2:(' '85,1* ,17(55837 0$&52 $Q DWWHPSW ZDV PDGH WR KDOW WKH H[HFXWLRQ RI D LQWHUUXSW SURJUDP DQG H[HFXWH D 0', FRPPDQG�
0', FRPPDQGV FDQQRW EH H[HFXWHG GXULQJ WKH H[HFXWLRQ RI D LQWHUUXSW SURJUDP�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

0', 127 $//2:(' '85,1* 32&.(7 0,//,1* $Q 0', FRPPDQG FDQQRW EH SURJUDPPHG ZKLOH D *�� RU *�� SRFNHW PLOOLQJ F\FOH LV H[HFXWLQJ�

0', 127 $//2:(' '85,1* 5(75$&( <RX FDQQRW XVH 0', ZKLOH D UHWUDFH RSHUDWLRQ LV LQ SURJUHVV�

0($685(0(17 32,17 29(5)/2: 7KH XVHU WULHG WR HQWHU PRUH SRLQWV LQWR RQOLQH $03 IRU D[LV FDOLEUDWLRQ WKDQ DUH SHUPLWWHG�

0(025< &5$6+ � 5()250$7 $ PDMRU HUURU KDV RFFXUUHG ZLWKLQ WKH V\VWHP 5$0 PHPRU\� $OO SDUW SURJUDPV VWRUHG LQ PHPRU\
ZLOO KDYH WR EH EH GHOHWHG E\ SHUIRUPLQJ D UHIRUPDW RSHUDWLRQ� 7KLV ZLOO QRW UHPRYH WKH FXUUHQW
YHUVLRQV RI $03 RU 3$/ IURP WKH V\VWHP�

0(025< )8// 7KHUH LV QR PRUH 5$0 PHPRU\ VSDFH IRU SDUW SURJUDP VWRUDJH� ,I \RX DUH LQ WKH SURFHVV RI
HGLWLQJ D SDUW SURJUDP� \RXU FKDQJHV FDQQRW EH VDYHG�

0,'67$57 127 $//2:(' )520 7$3( <RX FDQQRW SHUIRUP D PLG�SURJUDP VWDUW RQ D SURJUDP WKDW LV VWRUHG RQ WDSH� 7KH SURJUDP PXVW
ILUVW EH WUDQVIHUUHG WR 5$0 PHPRU\�

0,1,080 530 /,0,7 $8;,/,$5< 63,1'/( � 7KH FRPPDQGHG DX[ VSLQGOH � VSHHG UHTXHVWHG E\ WKH FRQWURO LV OHVV WKDQ WKH $03HG PLQLPXP
DX[ VSLQGOH � VSHHG IRU WKH FXUUHQW JHDU EHLQJ XVHG� 7KLV UHTXLUHV D JHDU FKDQJH RSHUDWLRQ RU D
FKDQJH LQ WKH SURJUDPPHG DX[ VSLQGOH � VSHHG� ,Q VRPH FDVHV� WKH �63,1'/( 63(('
29(55,'(! VZLWFK PD\ EH VXIILFLHQW�

0,1,080 530 /,0,7 $8;,/,$5< 63,1'/( � 7KH FRPPDQGHG DX[ VSLQGOH � VSHHG UHTXHVWHG E\ WKH FRQWURO LV OHVV WKDQ WKH $03HG PLQLPXP
DX[ VSLQGOH � VSHHG IRU WKH FXUUHQW JHDU EHLQJ XVHG� 7KLV UHTXLUHV D JHDU FKDQJH RSHUDWLRQ RU D
FKDQJH LQ WKH SURJUDPPHG DX[ VSLQGOH � VSHHG� ,Q VRPH FDVHV� WKH �63,1'/( 63(('
29(55,'(! VZLWFK PD\ EH VXIILFLHQW�

0,1,080 530 /,0,7 ),567 63,1'/( 7KH FRPPDQGHG VSLQGOH � VSHHG UHTXHVWHG E\ WKH FRQWURO LV OHVV WKDQ WKH $03HG PLQLPXP
VSLQGOH � VSHHG IRU WKH FXUUHQW JHDU EHLQJ XVHG� 7KLV UHTXLUHV D JHDU FKDQJH RSHUDWLRQ RU D
FKDQJH LQ WKH SURJUDPPHG VSLQGOH � VSHHG� ,Q VRPH FDVHV� WKH �63,1'/( 63(('
29(55,'(! VZLWFK PD\ EH VXIILFLHQW�

0,1,080 530 /,0,7 35,0$5< 63,1'/( 7KH FRPPDQGHG SULPDU\ VSLQGOH VSHHG UHTXHVWHG E\ WKH FRQWURO LV OHVV WKDQ WKH $03HG
PLQLPXP SULPDU\ VSLQGOH VSHHG IRU WKH FXUUHQW JHDU EHLQJ XVHG� 7KLV UHTXLUHV D JHDU FKDQJH
RSHUDWLRQ RU D FKDQJH LQ WKH SURJUDPPHG SULPDU\ VSLQGOH VSHHG� ,Q VRPH FDVHV� WKH
�63,1'/( 63((' 29(55,'(! VZLWFK PD\ EH VXIILFLHQW�

0,1,080 530 /,0,7 6(&21' 63,1'/( 7KH FRPPDQGHG VSLQGOH � VSHHG UHTXHVWHG E\ WKH FRQWURO LV OHVV WKDQ WKH $03HG PLQLPXP
VSLQGOH � VSHHG IRU WKH FXUUHQW JHDU EHLQJ XVHG� 7KLV UHTXLUHV D JHDU FKDQJH RSHUDWLRQ RU D
FKDQJH LQ WKH SURJUDPPHG VSLQGOH � VSHHG� ,Q VRPH FDVHV� WKH �63,1'/( 63(('
29(55,'(! VZLWFK PD\ EH VXIILFLHQW�

0,1,080 530 /,0,7 7+,5' 63,1'/( 7KH FRPPDQGHG VSLQGOH � VSHHG UHTXHVWHG E\ WKH FRQWURO LV OHVV WKDQ WKH $03HG PLQLPXP
VSLQGOH � VSHHG IRU WKH FXUUHQW JHDU EHLQJ XVHG� 7KLV UHTXLUHV D JHDU FKDQJH RSHUDWLRQ RU D
FKDQJH LQ WKH SURJUDPPHG VSLQGOH � VSHHG� ,Q VRPH FDVHV� WKH �63,1'/( 63(('
29(55,'(! VZLWFK PD\ EH VXIILFLHQW�

0,5525 127 $//2:(' 21 52//29(5 $;,6 <RX FDQQRW SHUIRUP PLUURUHG PRWLRQ XVLQJ DQ D[LV ZLWK UROORYHU�

0,60$7&+(' 6(5&26����� '5,9( 5(9,6,216 7KH ��3& 6(5&26 PDVWHU LV LQFRPSDWLEOH ZLWK WKH ���� 6(5&26 VODYH� <RX PXVW HLWKHU
XSGDWH \RXU ��3& VRIWZDUH RU \RXU ���� VRIWZDUH� )RU DVVLVWDQFH ZLWK WKLV SUREOHP� FRQWDFW
\RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�

0,66,1* ���� ,�2 5,1* $''5 7KLV PHVVDJH LQGLFDWHV WKDW D ���� DPSOLILHU ,' KDV EHHQ $03HG EXW QRW GHILQHG LQ ,�2 ULQJ
DVVLJQPHQW IURP 2'6� 7KH ���� DPSOLILHU PXVW EH D GHILQHG GHYLFH RQ WKH ��6HULHV ILEHU RSWLF
,�2 ULQJ�

0,66,1* � > � $)7(5 )81&7,21 1$0( 3DUDPDFUR DQG FDOFXODWRU IXQFWLRQV PXVW KDYH WKHLU YDOXHV HQFORVHG LQ > @� IRU H[DPSOH� 6,1>�@�

0,66,1* � @ � 3DUDPDFUR DQG FDOFXODWRU IXQFWLRQV PXVW KDYH WKHLU YDOXHV HQFORVHG LQ > @� IRU H[DPSOH� 6,1>�@�
7KH FRQWURO KDV IRXQG WKDW D ULJKW EUDFNHW ´@µ LV PLVVLQJ LQ WKH FXUUHQW RSHUDWLRQ�

0,66,1* �(1'� &200$1' 7KH FRQWURO KDV IRXQG DQ HQG�RI�SURJUDP EORFN �0�� RU 0��� EHIRUH LW KDV UHDG WKH (1'
FRPPDQG IRU D SDUDPDFUR '2 ORRS�

0,66,1* �)� ,1 ,19(56( 7,0( $Q )�ZRUG PXVW EH SURJUDPPHG LQ HYHU\ PRWLRQ EORFN WKDW LV QRW UDSLG ZKHQ LQ LQYHUVH WLPH
IHHG PRGH �*���� ) LV QRW PRGDO LQ *���

0,66,1* �*272� &200$1' $Q ,) SDUDPDFUR FRQGLWLRQ GRHV QRW KDYH D *272 ZLWK D VHTXHQFH QXPEHU IROORZLQJ WKH
FRQGLWLRQ�

0,66,1* $ �'2� &200$1' $ :+,/( SDUDPDFUR FRQGLWLRQ GRHV QRW KDYH D '2 ZLWK D ORRS LGHQWLILHU IROORZLQJ WKH FRQGLWLRQ�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

0,66,1* $'$37,9( )((' '$7$ $Q DWWHPSW ZDV PDGH WR FUHDWH D WUDQVIHU OLQH SDUW SURJUDP IURP WKH TXLFN YLHZ VFUHHQ ZLWK
LQFRPSOHWH DGDSWLYH IHHGUDWH GDWD�

0,66,1* &200$ $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

0,66,1* &200$ 25 5,*+7 3$5(17+(6,6 $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

0,66,1* &877(5 &203 &2'( &XWWHU FRPSHQVDWLRQ PXVW EH DFWLYDWHG EHIRUH LQLWLDWLQJ D *�� LUUHJXODU SRFNHW F\FOH�

0,66,1* '$7$ )520 %/2&. *�� LUUHJXODU SRFNHW F\FOH SDUDPHWHUV DUH PLVVLQJ IURP D WKH *�� SURJUDPPLQJ EORFN�

0,66,1* (1' 3$5(17+(6,6 $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

0,66,1* *�� $Q DFWLYH PRGDO PDFUR �*�� RU *����� ZDV QRW FDQFHOHG E\ D *�� EHIRUH WKH FRQWURO UHDG DQ
0�� RU 0�� HQG�RI�SURJUDP FRPPDQG�

0,66,1* +3* )520 ,�2 5,1* 7KH ,�2 DVVLJQPHQW ILOH WKDW ZDV FRPSLOHG DQG GRZQORDGHG ZLWK 3$/ GHILQHV DQ +3* WKDW LV QRW
SK\VLFDOO\ SUHVHQW LQ WKH ,�2 ULQJ� 9HULI\ WKDW WKH +3* DGGUHVV VHWWLQJV DUH FRUUHFW�

0,66,1* ,�2 5,1* '(9,&( 7KH ,�2 DVVLJQPHQW ILOH WKDW ZDV FRPSLOHG DQG GRZQORDGHG ZLWK 3$/ GHILQHV DQ ,�2 ULQJ GHYLFH
WKDW LV QRW SK\VLFDOO\ SUHVHQW LQ WKH ,�2 ULQJ� 9HULI\ WKDW DOO GHYLFH DGGUHVV VHWWLQJV DUH FRUUHFW�

0,66,1* ,17(*5$1'�5$',86 :25' $ FLUFXODU RU KHOLFDO EORFN KDV EHHQ SURJUDPPHG ZLWK D[LV GDWD DQG QR UDGLXV �5� RU LQWHJUDQG �,�
-� RU .� YDOXHV� $ UDGLXV RU LQWHJUDQG PXVW EH SURJUDPPHG LQ D FLUFXODU RU KHOLFDO EORFN WR
GHILQH WKH ORFDWLRQ RI WKH DUF FHQWHU�

0,66,1* .(<%2$5' $1' +3* )520 ,�2 5,1* 7KH ,�2 DVVLJQPHQW ILOH WKDW ZDV FRPSLOHG DQG GRZQORDGHG ZLWK 3$/ GHILQHV D NH\ERDUG DQG DQ
+3* WKDW LV QRW SK\VLFDOO\ SUHVHQW LQ WKH ,�2 ULQJ� $OVR YHULI\ WKDW WKH NH\ERDUG DQG +3*
DGGUHVV VHWWLQJV DUH FRUUHFW�

0,66,1* .(<%2$5' )520 ,�2 5,1* 7KH ,�2 DVVLJQPHQW ILOH WKDW ZDV FRPSLOHG DQG GRZQORDGHG ZLWK 3$/ GHILQHV D NH\ERDUG WKDW LV
QRW SK\VLFDOO\ SUHVHQW LQ WKH ,�2 ULQJ� 9HULI\ WKDW WKH NH\ERDUG DGGUHVV VHWWLQJV DUH FRUUHFW�

0,66,1* /�:25' 7KH /�ZRUG SDUDPHWHU LV PLVVLQJ IURP WKH *���� RU *���� KHPLVSKHULFDO SRFNHW SURJUDPPLQJ
EORFN�

0,66,1* 0�� 25 0�� 7KH FRQWURO KDV H[HFXWHG WKURXJK WR WKH ODVW EORFN RI D SURJUDP DQG KDV QRW UHDG DQ
HQG�RI�SURJUDP FRPPDQG �0�� RU 0����

0,66,1* 0$67(5 $;,6 1$0( 6ODYH D[HV WKDW GR QRW KDYH D PDVWHU KDYH EHHQ FRQILJXUHG IRU D GXDO JURXS�

0,66,1* 25 ,//(*$/ /�9$/8( $Q DWWHPSW ZDV PDGH WR SURJUDP DQ LUUHJXODU SRFNHW PLOOLQJ F\FOH �*��� ZLWK D PLVVLQJ RU LOOHJDO
/�ZRUG�

0,66,1* 352*5$0 1$0( $Q RSHUDWLRQ� VXFK DV D FRS\ RU UHQDPH� ZDV SHUIRUPHG ZLWKRXW WKH SURSHU SURJUDP QDPHV
EHLQJ VSHFLILHG� 7KH SURSHU IRUPDW FRQVLVWV RI WKH SURJUDP SHUIRUPLQJ WKH RSHUDWLRQ IROORZHG E\
D FRPPD DQG WKH WDUJHW SURJUDP �2/' 352*5$0 1$0(�1(: 352*5$0 1$0(��

0,66,1* 352*5$0 180%(5 �3� 1R VXE�SURJUDP QDPH ZDV VSHFLILHG LQ D EORFN WKDW FDOOV D VXE�SURJUDP RU SDUDPDFUR� $
VXESURJUDP QDPH PXVW EH SURJUDPPHG ZLWK D 3�ZRUG LQ WKH FDOOLQJ EORFN�

0,66,1* 352037 '$7$ 7KH FRQWURO LV ZDLWLQJ IRU GDWD WR EH HQWHUHG RQ WKH LQSXW OLQH �OLQH � RI WKH &57� XVLQJ WKH NH\V
RQ WKH RSHUDWRU SDQHO�

0,66,1* 4�:25' 7KH 4�ZRUG SDUDPHWHU LV PLVVLQJ IURP WKH *�� RU *�� SURJUDPPLQJ EORFN�

0,66,1* 433 $1*/( :25' 7KH VHFRQG EORFN RI D WZR EORFN 433 VHW GRHV QRW FRQWDLQ WKH QHFHVVDU\ DQJOH ZRUG WR GHILQH
DQ LQWHUVHFWLRQ ZLWK WKH ILUVW EORFN�

0,66,1* 528*+,1* &<&/( �3�4� :25' $ URXJKLQJ F\FOH EORFN ZDV SURJUDPPHG WKDW GRHV QRW FRQWDLQ ERWK D VWDUWLQJ DQG HQGLQJ
VHTXHQFH QXPEHU IRU WKH FRQWRXU EORFNV DV SURJUDPPHG ZLWK WKH 3� DQG 4�ZRUGV�

0,66,1* 528*+,1* &<&/( '(37+ �'� :25' $ URXJKLQJ F\FOH EORFN ZDV SURJUDPPHG WKDW GRHV QRW FRQWDLQ WKH ' SDUDPHWHU IRU GHSWK RI FXW�

0,66,1* 6+$'2: 5$0 (LWKHU \RXU ����� FRQWURO LV PLVVLQJ WKH 6,006 QHFHVVDU\ IRU VKDGRZ 5$0� RU \RXU �����
FRQWURO LV QRW HTXLSSHG ZLWK HQRXJK 5$0 WR RSHUDWH SURSHUO\� ,I \RXU ����� V\VWHP FRQWDLQV
ERWK WKH '+� PRGXOH DQG WKH VHDUFK PRQLWRU XWLOLW\� DGGLWLRQDO 5$0 PXVW EH LQVWDOOHG� $OO �����
FRQWUROV PXVW KDYH WKLV DGGLWLRQDO 5$0� 5HIHU WR \RXU ��6HULHV ,QVWDOODWLRQ DQG ,QWHJUDWLRQ
0DQXDO IRU GHWDLOV RQ LQVWDOOLQJ 6,006�

0,66,1* 6/$9( ,1&5(0(17$/ $;,6 1$0( :KHQ XVLQJ GXDO D[HV RQ /DWKH $� DOO VODYH D[HV PXVW KDYH LQFUHPHQWDO D[LV QDPHV�

0,66,1* 67$57 3$5(17+(6,6 $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFNV�

0,66,1* 722/ (175< 7KLV LV PLVVLQJ D WRRO HQWU\�
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02'8/(�6� :,7+ ,1&216,67(17 5(9,6,21 /(9(/ 5HWU\ WKH XSGDWH XWLOLW\� ,I WKLV GRHV QRW ZRUN� FDOO $OOHQ�%UDGOH\ DQG UHTXHVW D QHZ XSGDWH XWLOLW\
WKDW PDWFKHV \RXU KDUGZDUH UHYLVLRQ OHYHO�

02'8/(�6� :,7+ ,19$/,' &+(&.680 5HWU\ XSGDWH�

027,21 ,1 ':(// %/2&. $Q DWWHPSW ZDV PDGH WR SURJUDP D[LV PRWLRQ LQ WKH VDPH EORFN WKDW JHQHUDWHV D GZHOO� 1R D[LV
ZRUGV FDQ EH SURJUDPPHG LQ D EORFN WKDW JHQHUDWHV D GZHOO�

027,21 127 $//2:(' 7KH EORFN LQFOXGHV *�FRGHV WKDW PXVW EH SURJUDPPHG LQ D EORFN ZLWKRXW D[LV PRWLRQ� )RU
H[DPSOH� WKH *�FRGHV WKDW FRQYHUW IURP LQFK WR PHWULF RU PHWULF WR LQFK FDQQRW KDYH D[LV PRWLRQ
LQ WKH VDPH EORFN�

02725 6+$)7 � /($' 6&5(: 5$7,2 722 +,*+ 7KH PRWRU VKDIW WR OHDG VFUHZ JHDU UDWLR LV WRR KLJK WR DFKLHYH WKH UDSLG VSHHG DVVLJQHG LQ $03�

08/7,3/( )81&7,216 127 $//2:(' 0XOWLSOH IXQFWLRQV DUH QRW DOORZHG�

08/7,3/( 63,1'/( &21),*85$7,21 (5525 (DFK PXOWLSOH VSLQGOH PXVW KDYH D VHUYR ERDUG LGHQWLILHG LQ $03 WR LQGLFDWH WR ZKLFK ERDUG WKH
VSLQGOH LV FRQQHFWHG� 7KH VSLQGOH PXVW EH LQFOXGHG LQ WKH QXPEHU�RI�PRWRUV $03 SDUDPHWHU IRU
WKH ERDUG WKH VSLQGOH LV RQ�

0867 $66,*1 722/ 180%(5 ),567 ,Q UDQGRP WRRO� DQ DWWHPSW ZDV PDGH WR FXVWRPL]H D WRRO EHIRUH WKH WRRO QXPEHU ZDV DVVLJQHG�

0867 %( ,1 �$872� ,W LV QHFHVVDU\ WR SODFH WKH FRQWURO LQ DXWR PRGH WR SHUIRUP WKH UHTXHVWHG RSHUDWLRQ�

0867 %( ,1 �$872� 25 �0',� ,W LV QHFHVVDU\ WR SODFH WKH FRQWURO LQ $XWR RU 0', PRGH WR SHUIRUP WKH UHTXHVWHG RSHUDWLRQ�

0867 %( ,1 �&<&/( 6723� ,W LV QHFHVVDU\ WR SODFH WKH FRQWURO LQ F\FOH VWRS VWDWH WR SHUIRUP WKH UHTXHVWHG RSHUDWLRQ� 7KH
FRQWURO FDQQRW EH LQ F\FOH VXVSHQG� IHHG KROG� RU (�6WRS�

0867 %( ,1 �&<&/( 6723� $1' �(2%� 7KH FRQWURO PXVW EH LQ F\FOH VWRS VWDWH DQG DW WKH HQG�RI��SURJUDP EORFN WR SHUIRUP WKH
UHTXHVWHG RSHUDWLRQ� 7KH FRQWURO FDQQRW EH H[HFXWLQJ D SURJUDP� LQ F\FOH VXVSHQG� IHHG KROG�
RU (�6WRS�

0867 %( ,1 �(�6723� $Q DWWHPSW ZDV PDGH WR SHUIRUP DQ RSHUDWLRQ �VXFK DV� HGLWLQJ WKH UHYHUVDO HUURU SDUDPHWHUV LQ
RQOLQH $03� WKDW PXVW EH SHUIRUPHG LQ (�6WRS� 3ODFH WKH FRQWURO LQ (�6WRS E\ SUHVVLQJ WKH
�(�6723! EXWWRQ�

0867 %( ,1 �/,1($5 02'(� $Q DWWHPSW ZDV PDGH WR SHUIRUP DQ RSHUDWLRQ �VXFK DV� H[LWLQJ IURP FXWWHU FRPSHQVDWLRQ� WKDW
PXVW EH SHUIRUPHG LQ D OLQHDU EORFN �*�� RU *����

0867 %( ,1 �0$18$/� ,W LV QHFHVVDU\ WR SODFH WKH FRQWURO LQ PDQXDO PRGH WR SHUIRUP WKH UHTXHVWHG RSHUDWLRQ�

0867 %( ,1 �0',� ,W LV QHFHVVDU\ WR SODFH WKH FRQWURO LQ 0', PRGH WR SHUIRUP WKH UHTXHVWHG RSHUDWLRQ�

0867 %( ,1 (�6723 25 &<&/( 67233(' ,W LV QHFHVVDU\ WR SODFH WKH FRQWURO LQ (�6WRS RU F\FOH VWRS VWDWH WR SHUIRUP WKH UHTXHVWHG
RSHUDWLRQ� 3ODFH WKH FRQWURO LQ (�6WRS E\ SUHVVLQJ WKH �(�6723! EXWWRQ� 3ODFH WKH FRQWURO LQ
F\FOH VWRS VWDWH E\ SUHVVLQJ WKH �6,1*/( %/2&.! EXWWRQ� 6LPSO\ SUHVVLQJ �&<&/( 6723!
ZLOO QRW JXDUDQWHH WKH FRQWURO WR EH LQ F\FOH VWRS PRGH� 0RVW OLNHO\ D F\FOH VWRS UHTXHVW ZKLOH
H[HFXWLQJ D SURJUDP ZLOO SODFH WKH FRQWURO LQ F\FOH VXVSHQG PRGH� ,I \RX JHW WKLV HUURU XVLQJ WKH
&$/& IXQFWLRQ LW LQGLFDWHV \RX PD\ EH DVNLQJ WKH FDOFXODWRU IXQFWLRQ WR DFFHVV D SDUDPDFUR
YDULDEOH �XVLQJ WKH � VLJQ� ZKHQ D SURJUDP LV H[HFXWLQJ� <RX FDQ QRW XVH D SDUDPDFUR YDULDEOH
� VLJQ LQ D FDOFXODWRU IXQFWLRQ ZKHQ DQ\ SDUW SURJUDP LV H[HFXWLQJ RU VXVSHQGHG�

0867 %( ,1 0$18$/ 02'( 72 +20( 7R GR D MRJ KRPH RSHUDWLRQ �IURP MRJ UHWUDFW� WKH FRQWURO PXVW EH LQ PDQXDO PRGH�

0867 &203/(7( $&7,9( +20( 23(5$7,21 $Q DWWHPSW ZDV PDGH WR MRJ D GXDO JURXS ZKHQ RQH RI WKH D[HV RI WKH GXDO ZDV KRPLQJ�

0867 ',6$%/( 581�7,0( *5$3+,&6 $Q DWWHPSW ZDV PDGH WR FDOO XS RQH RI WKH 4XLFN9LHZ SURPSWLQJ RSWLRQV ZKLOH WKH DFWLYH
JUDSKLFV RSWLRQ ZDV FXUUHQWO\ H[HFXWLQJ� $FWLYH JUDSKLFV PXVW EH GLVDEOHG EHIRUH 4XLFN9LHZ
SURPSWLQJ FDQ EH SHUIRUPHG�

0867 +20( $1*/( 6285&( $;,6 ),567 %HIRUH \RX FDQ HQWHU DQJOHG ZKHHO JULQGLQJ PRGH ERWK WKH D[LDO DQG ZKHHO D[HV PXVW EH
KRPHG�

0867 +20( $;,6 $Q DWWHPSW ZDV PDGH WR SHUIRUP D[LV FDOLEUDWLRQ EHIRUH WKH D[HV ZHUH KRPHG� $[HV FDQ EH
KRPHG PDQXDOO\ RU E\ SURJUDPPLQJ D *�� EORFN�

0867 6(783 7+( (1&5<37,21 $55$< $Q DWWHPSW ZDV PDGH WR HQFU\SW D SDUW SURJUDP ZKLOH XSORDGLQJ LW WR 2'6 RU WKH PLQL�'1&
SDFNDJH� 7KH HQFU\SWLRQ DUUD\ PXVW EH VHW XS EHIRUH \RX FDQ HQFU\SW D SDUW SURJUDP�

0867 67$57 :,7+ �� �� �� �� �� ��� /75� ',*,7 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

0867 67$57 :,7+ �� �� �� �� 25 /(77(5 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

0867 67$57 :,7+ �� �� �� 25 /(77(5 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�
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0867 67$57 :,7+ �� �� 25 /(77(5 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

0867 67$57 :,7+ $ /(77(5 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

0867 6:,7&+ 352&(66 )25 6&5((1 5(6725( $Q DWWHPSW ZDV PDGH WR ¶UHVWRUH VFUHHQ· ZKLOH WKH V\VWHP ZDV LQ 'LJLWL]H� *UDSKLFV� 6HDUFK� RU
ZKLOH 3$/ ZDV VHOHFWLQJ D SURFHVV� $Q\ DWWHPSW WR VZLWFK SURFHVVHV UHVXOWV LQ WKLV PHVVDJH�

1

1((' 6+$'2: 5$0 )25 21/,1( 6($5&+ <RXU V\VWHP FRQWDLQV WKH '+� PRGXOH DQG \RX KDYH QRW LQVWDOOHG WKH H[WUD 5$0 6,006 WKDW
DUH UHTXLUHG WR UXQ WKH 3$/ RQOLQH VHDUFK PRQLWRU ZLWK WKH '+� PRGXOH LQVWDOOHG� <RX PXVW EX\
DGGLWLRQDO 5$0 IRU D V\VWHP HTXLSSHG ZLWK ERWK RI WKHVH IHDWXUHV� &RQWDFW \RXU $OOHQ�%UDGOH\
6DOHV UHSUHVHQWDWLYH WR SXUFKDVH WKHVH 6,006� 5HIHU WR \RXU ��6HULHV ,QVWDOODWLRQ DQG
,QWHJUDWLRQ 0DQXDO IRU GHWDLOV RQ LQVWDOOLQJ DGGLWLRQDO 6,006�

1((' 63,1'/( )(('%$&. <RX DWWHPSWHG WR XVH WKH VROLG��WDSSLQJ IHDWXUH ZLWK D VSLQGOH WKDW GRHV QRW KDYH IHHGEDFN�

1(*$7,9( ':(// 9$/8( $Q DWWHPSW ZDV PDGH WR H[HFXWH D GZHOO ZLWK D QHJDWLYH YDOXH� 'ZHOO YDOXHV PXVW EH SRVLWLYH
YDOXHV�

1(*$7,9( )�:25' 352*5$00(' $ QHJDWLYH IHHGUDWH ZDV SURJUDPPHG LQ D SURJUDP EORFN� 1HJDWLYH IHHGUDWHV DUH LOOHJDO�

1(*$7,9( 72 816,*1(' /21* (5525 ,QWHUQDO PDWK HUURU KDV RFFXUUHG� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

1(*$7,9( 9$/8( 127 $//2:(' 7KH PLQXV ��� VLJQ ZDV XVHG IRU DQ DGGUHVV ZKLFK FDQQRW EH SURJUDPPHG ZLWK D QHJDWLYH YDOXH�

1(7 &255(&7,21 ,6 127 =(52 )RU D URWDU\ D[LV� WKH QHW DPRXQW RI FRUUHFWLRQ IRU D[LV FDOLEUDWLRQ VKRXOG EH ]HUR IRU RQH
FRPSOHWH UHYROXWLRQ�

1(7 3,&.�3/81*( $:$< )520 (1'32,17 7KH SULPDU\ DQG VHFRQGDU\ SLFN�SOXQJH DPRXQWV� ZKHQ DGGHG WRJHWKHU� DUH LQ WKH GLUHFWLRQ
DZD\ IURP WKH SURJUDPPHG HQGSRLQW�

1(7:25. &20081,&$7,21 ',6$%/(' :KHQ HGLWLQJ RU UHVWRULQJ FRPPXQLFDWLRQV FRQILJXUDWLRQ GDWD� WKLV PHVVDJH LV GLVSOD\HG�

1(7:25. 3$667+58 &20081,&$7,216 )$8/7 $ FRPPXQLFDWLRQ HUURU KDV RFFXUUHG EHWZHHQ WKH FRQWURO·V HWKHUQHW PRGXOH DQG WKH 2'6
SDVVWKURXJK GHYLFH �W\SLFDOO\ D 3/&��

1(9(5 23(1(' 7+( 352*5$0 $Q DWWHPSW ZDV PDGH WR HGLW D SURJUDP WKDW ZDV QRW FXUUHQWO\ RSHQ�

1(: 722/ 2))6(7 6(783 %87 127 $&7,9$7(' 7KH WRRO RIIVHWV IRU WKH DFWLYH WRRO ZHUH FKDQJHG� EXW QRW DFWLYDWHG LQ WKH FXUUHQW EORFN� 7KHVH
QHZ WRRO RIIVHWV ZLOO QRW EH DFWLYDWHG XQWLO WKH VHW�XS EORFNV DUH FOHDUHG RI WKH ROG WRRO RIIVHWV DQG
UHILOOHG ZLWK WKH QHZ WRRO RIIVHWV�

12 $&7,9( 352&(66 &21),*85(' 7KH $03 KDV EHHQ ORDGHG LQWR D PXOWL�SURFHVVLQJ V\VWHP WKDW KDV QR SURFHVVHV FRQILJXUHG DV
DFWLYH�

12 $&7,9( 352*5$0 $Q DWWHPSW ZDV PDGH WR GR D VHDUFK ZKHQ QR SDUW SURJUDP LV DFWLYH�

12 $;,6 &21),*85(' 7KH FXUUHQW DFWLYH YHUVLRQ RI $03 GRHV QRW KDYH DQ\ D[HV FRQILJXUHG DV XVDEOH� $OO D[HV DUH
FRQILJXUHG DV XQILWWHG�

12 &+$5$&7(56 (17(5(' )25 6<0%2/ <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

12 '(37+ 352%( 75,3 $ *�� EORFN UHDFKHG LWV SURJUDPPHG HQGSRLQW ZLWKRXW WKH DGDSWLYH GHSWK SUREH EHLQJ WULSSHG�
7KH SDUW VXUIDFH ZDV QRW GHWHFWHG E\ WKH DGDSWLYH GHSWK SUREH EHIRUH WKH *�� EORFN FRPSOHWHG�

12 )(('5$7( 352*5$00(' $ FRPPDQG IRU D[LV PRWLRQ ZDV H[HFXWHG ZKHQ WKHUH ZDV QR DFWLYH IHHGUDWH� $SSOLHV WR
QRQ�UDSLG PRYHV �*��� *��� RU *����

12 )857+(5 5(75$&( $//2:(' 7KH FRQWURO KDV UHDFKHG D EORFN GXULQJ UHWUDFH IURP ZKLFK QR IXUWKHU UHWUDFH LV SHUPLWWHG�

12 ,17(56(&7,21 (;,676 7KHUH LV QR PDWKHPDWLFDO LQWHUVHFWLRQ IRU WKH 433 EORFNV DV SURJUDPPHG�

12 0$5.(5 )281' 21 � 7KH HQFRGHU PDUNHU ZDV QRW GHWHFWHG ZKHQ KRPLQJ WKH LQGLFDWHG D[LV� +RPLQJ ZDV
XQVXFFHVVIXO�

12 025( 0', %/2&.6 &\FOH VWDUW ZDV UHTXHVWHG GXULQJ 0', PRGH ZKHQ WKHUH ZHUH QR 0', EORFNV SUHVHQW WR EH
H[HFXWHG�

12 025( 0', %/2&.6 72 5(6(7 $ UHVHW ZDV UHTXHVWHG GXULQJ 0', PRGH ZKHQ WKHUH ZHUH QR LQFRPSOHWH RU XQH[HFXWHG 0',
EORFNV UHVHW�

12 2))6(7 $&7,9( $Q RIIVHW PXVW EH DFWLYH EHIRUH WKH FRQWURO ZLOO DOORZ WKH RIIVHW WR EH FKDQJHG� 7KLV FKHFN LV
XVHG VR WKDW WKH FRQWURO ZLOO QR WKH PHWKRG DQG GLUHFWLRQ RI WKH RIIVHW ZLOO EH WKH VDPH DV WKH
SUHYLRXV RIIVHW�
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12 237,21$/ )% 3257 21 $1$/2* 6(592 7KH V\VWHP ZDV LQFRUUHFWO\ $03HG ZLWK RSWLRQDO IHHGEDFN PRGXOH RQ DQ DQDORJ VHUYR PRGXOH�

12 352*5$0 72 5(67$57 7KHUH LV QR SURJUDP WR UHVWDUW� 7KH SUHYLRXV SURJUDP ZDV HLWKHU FRPSOHWHG RU FDQFHOOHG�

12 5(&,352&$7,21 ',67$1&( $ UHFLSURFDWLRQ LQWHUYDO RI ]HUR ��� ZDV SURJUDPPHG IRU D JULQGHU UHFLSURFDWLRQ IL[HG F\FOH�

12 5(&,352&$7,21 )(('5$7( 7KH UHFLSURFDWLRQ IHHGUDWH� (�ZRUG� UHTXLUHG GXULQJ D JULQGHU UHFLSURFDWLRQ IL[HG F\FOH ZDV QRW
SURJUDPPHG�

12 63,1'/( $66,*1(' 72 7+,6 352&(66 $ SURFHVV DWWHPSWHG WR DFWLYDWH YLUWXDO RU F\OLQGULFDO PRGH DQG WKDW SURFHVV KDV QR VSLQGOH
DVVLJQHG WR LW YLD $03�

12 675,1* ,1387 $ SURJUDP VHDUFK RSHUDWLRQ ZDV UHTXHVWHG DQG QR VWULQJ WR VHDUFK IRU KDV EHHQ HQWHUHG� .H\
LQ WKH UHTXLUHG VHDUFK VWULQJ� DQG SUHVV WKH >75$160,7@ NH\ WR HQWHU D VHDUFK VWULQJ�

12 722/ *5283 352*5$00(' $ EORFN WKDW ORDGV GDWD LQWR WKH WRRO PDQDJHPHQW WDEOH GRHV QRW FRQWDLQ WKH SDUDPHWHU WKDW
GHWHUPLQHV WKH WRRO JURXS QXPEHU FRUUHVSRQGLQJ WR WKH RWKHU GDWD LQ WKH EORFN� 7KH JURXS
QXPEHU LV SURJUDPPHG XVLQJ WKH 3�ZRUG�

12 722/ 180%(5 352*5$00(' $ EORFN WKDW ORDGV GDWD LQWR WKH WRRO PDQDJHPHQW WDEOH GRHV QRW FRQWDLQ WKH SDUDPHWHU WKDW
GHWHUPLQHV WKH WRRO QXPEHU FRUUHVSRQGLQJ WR WKH RWKHU GDWD LQ WKH EORFN� 7KH WRRO QXPEHU LV
SURJUDPPHG XVLQJ WKH 7�ZRUG�

12 81(;3,5(' 722/ $9$,/$%/( $ UHTXHVW IRU D WRRO JURXS ZDV PDGH� DQG DOO RI WKH WRROV LQ WKDW WRRO PDQDJHPHQW JURXS KDYH
H[SLUHG WKHLU WRRO OLYHV� (LWKHU UHVHW WKH WRRO OLIH IRU WKH WRROV� RU LQVWDOO QHZ WRROLQJ�

121B&216(&87,9(�722 0$1< ),77(' $;(6 0RUH WKDQ WKH DOORZDEOH QXPEHU RI D[HV PD\ KDYH EHHQ DVVLJQHG LQ $03 RU DQ XQILWWHG D[LV
ZDV DVVLJQHG EHWZHHQ WZR ILWWHG D[HV� <RX FDQ DVVLJQ RQO\ ILWWHG D[HV FRQVHFXWLYHO\ LQ $03�

121�/,1($5 $;,6 ,1 3/$1( '(),1,7,21 7KH FXUUHQW D[LV SODQH LV LOOHJDO EHFDXVH D QRQ�OLQHDU D[LV �URWDU\� KDV EHHQ DVVLJQHG WR WKH
SODQH LQ $03�

127 $/,*1(' 'XULQJ WKH SRZHU��XS DOLJQPHQW SURFHGXUH� HLWKHU WKH ���� PRWRU �FRQQHFWHG WR D �����+5� LV
PLVDOLJQHG RU WKH 6,1&26 GHYLFH·V PHPRU\ LV FRUUXSW�

127 $//2:(' ,1 $1*/(' :+((/ 02'( 7KH D[HV FDQ QRW EH PRYLQJ ZKHQ \RX FKDQJH WR DQJOHG ZKHHO PRGH� $OVR WKH D[HV LQYROYHG LQ
DQJOHG ZKHHO PRWLRQ PXVW EH KRPHG EHIRUH \RX FDQ HQWHU DQJOHG ZKHHO PRGH� 2WKHU IHDWXUHV�
VXFK DV EORFN UHWUDFH RU MRJ UHWUDFW DOVR PXVW QRW EH DFWLYH ZKHQ FKDQJLQJ PRGH�

127 $//2:(' � *���*�� $&7,9( $Q DWWHPSW ZDV PDGH WR SHUIRUP VRPH RSHUDWLRQ RU SURJUDP VRPH IHDWXUH WKDW FDQQRW EH
SHUIRUPHG ZKHQ FXWWHU FRPSHQVDWLRQ RU 775& LV DFWLYH �*�� RU *���� &DQFHO FRPSHQVDWLRQ E\
SURJUDPPLQJ D *�� EORFN EHIRUH SHUIRUPLQJ WKH RSHUDWLRQ�

127 $//2:(' )520 0', &HUWDLQ SURJUDPPLQJ FRPPDQGV DUH QRW DOORZHG IURP 0', �*272� :+,/(� HWF���

127 $//2:(' 21 '8$/�6/$9( $;,6 $ *�� ZDV SURJUDPPHG RQ D GXHOHG D[LV� 7KH *�� IHDWXUH LV LQFRPSDWLEOH ZLWK WKH GXDO D[LV
IHDWXUH�

127 $//2:(' � 7+5($',1* $&7,9( $Q DWWHPSW ZDV PDGH WR SHUIRUP VRPH RSHUDWLRQ �W\SLFDOO\ D VSLQGOH VSHHG DGMXVWPHQW� WKDW LV
QRW DOORZHG ZKHQ FXWWLQJ D WKUHDG� 7KLV LQFOXGHV DOO IRUPV RI WKUHDGLQJ� LQFOXGLQJ VLQJOH SDVV RU
PXOWLSOH SDVV WKUHDGV�

127 ,1 *��/� 02'( $ *�� EORFN ZDV SURJUDPPHG WKDW FDQFHOV *��/� GDWD VHWWLQJ ZKHQ WKH FRQWURO LV QRW LQ WKH
*��/� GDWD VHWWLQJ PRGH� *��/� LV XVHG WR VHW WKH WRRO PDQDJHPHQW WDEOH GDWD�

180%(5 ,6 287 2) 5$1*( $Q DWWHPSW ZDV PDGH WR SHUIRUP D FDOFXODWLRQ XVLQJ WKH SDUDPDFUR IHDWXUHV RU WKH FDOFXODWRU
IHDWXUHV WKDW FRQWDLQV D QXPEHU ORQJHU WKDQ �� FKDUDFWHUV�

180%(5 2) 027256�63,1'/( &21),* (5525 7KLV LV HUURU LQGLFDWHV $03 LV LQFRUUHFWO\ FRQILJXUHG IRU \RXU V\VWHP� 7\SLFDO $03 FRQILJXUDWLRQ
HUURUV WKDW JHQHUDWH WKLV HUURU LQFOXGH�

<RX KDYH $03HG PRUH PRWRUV WKDQ WKH FXUUHQW KDUGZDUH VXSSRUWV�
<RX KDYH LQGLFDWHG WKHUH DUH VHUYR PRWRUV DWWDFKHG WR VHUYR ERDUGV WKDW GRQ·W H[LVW
�WKH ����� DQG ����� DUH FRQILJXUHG DV LI WKH\ KDYH RQO\ RQH VHUYR FDUG��
<RX KDYH FRQILJXUHG WRR PDQ\ VSLQGOHV
�� RQ ������ � RQ ��3&� ������ DQG ������ � RQ �������
7RR IHZ D[HV ZHUH FRQILJXUHG IRU WKH LQGLFDWHG QXPEHU RI PRWRUV RQ WKH ERDUGV RU
WRR IHZ VHUYRV ZHUH FRQILJXUHG IRU LQGLFDWHG QXPEHU RI PRWRUV RQ WKH ERDUGV�

180(5,& 9$/8( 0,66,1* 7KH QXPHULF YDOXH DVVRFLDWHG ZLWK WKH SURJUDPPHG ZRUG LV PLVVLQJ� 7KHUH LV DQ $03
SDUDPHWHU WKDW GHWHUPLQHV ZKHWKHU D PLVVLQJ QXPHULF LV DVVXPHG WR EH ]HUR RU LI LW ZLOO JHQHUDWH
WKLV HUURU�
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0HVVDJH 'HVFULSWLRQ

2

2%-(&7 127 )281' ,1 352*5$0 7KH REMHFW \RX DUH VHDUFKLQJ IRU LQ WKH VHDUFK PRQLWRU XWLOLW\ GRHV QRW H[LVW LQ WKH FXUUHQW
PRGXOH� RU GRHV QRW H[LVW LQ WKH SURJUDP LQ WKH GLUHFWLRQ \RX DUH VHDUFKLQJ�

2&, (7+(51(7 &$5' 127 ,167$//(' $Q 2&, GXDO��SURFHVV V\VWHP KDV D VWDQGDUG &57 LQVWDOOHG� 7KH 2&, (WKHUQHW FDUG KDV QRW
EHHQ LQVWDOOHG� 7KLV PD\ KDSSHQ LI D GXDO��SURFHVV 2&, H[HFXWLYH LV ORDGHG LQWR D QRQ��2&,
V\VWHP�

2&, 6<67(0 (5525 957; HUURU� &RQWDFW $OOHQ %UDGOH\ 6XSSRUW�

2&, 352&(66,1* 7$6. 29(5/$3 7KH DPRXQW RI WLPH WR SURFHVV D QHZ 2&, UHTXHVW LV WDNLQJ ORQJHU WKDQ H[SHFWHG� 7KLV LV DQ
LQIRUPDWLRQDO ZDUQLQJ RQO\� ,W L V QRW FULWLFDO WR WKH &1&�

2&, :$7&+ /,67 7$6. 29(5/$3 7KLV PHVVDJH LQGLFDWHV WKDW WKH ZDWFK OLVW WDVN ZDV QRW UXQQLQJ WR FRPSOHWLRQ LQ WKH $03HG
DOORWWHG DPRXQW RI WLPH� 7KLV W\SLFDOO\ RFFXUV ZKHQ D ODUJH WDVN LV UHTXHVWHG E\ DQ 2&, VWDWLRQ
DQG WKH &1& WDNHV ORQJHU WKDQ H[SHFWHG WR FRPSOHWH�

2'6 	 ��6(5,(6 5(9,6,216 ',))(5 7KH YHUVLRQ RI $03 RU 3$/ RQ WKH SHULSKHUDO GHYLFH GRHV QRW PDWFK WKH FRQWURO YHUVLRQ�

2'6 581* 021,725 $&7,9( 7KH RQOLQH 3$/ VHDUFK PRQLWRU XWLOLW\ FDQ QRW EH DFFHVVHG� 7KH RQOLQH 3$/ VHDUFK PRQLWRU
XWLOLW\ UHTXLUHV WKH RIIOLQH 2'6 3$/ VHDUFK PRQLWRU XWLOLW\ WR QRW EH UXQQLQJ�

2))6(7 (;&(('6 0$; &+$1*( <RX KDYH DWWHPSWHG WR PRGLI\ DQ RIIVHW WDEOH E\ DQ DPRXQW WKDW LV ODUJHU WKDQ WKH DOORZDEOH
FKDQJH WR DQ RIIVHW WDEOH� 5HIHU WR \RXU $03 UHIHUHQFH PDQXDO IRU GHWDLOV RQ 0D[LPXP ZHDU
DQG JHRPHWU\ RIIVHW FKDQJH�

2))6(7 (;&(('6 0$; 9$/8( <RX KDYH DWWHPSWHG WR PRGLI\ DQ RIIVHW WDEOH E\ HQWHULQJ DQ RIIVHW DPRXQW WKDW LV ODUJHU WKDQ WKH
DOORZDEOH PD[LPXP RIIVHW VHOHFWHG LQ $03� 5HIHU WR \RXU $03 UHIHUHQFH PDQXDO IRU GHWDLOV RQ
0D[LPXP RIIVHW WDEOH YDOXHV�

2))6(7 027,21 3(1',1* 21 &<&/( 67$57 $IWHU FKDQJLQJ WKH DFWLYH RIIVHW WKLV PHVVDJH LGHQWLILHV WKDW WKH FRQWURO ZLOO PRYH WKH D[LV WR WKH
QHZ RIIVHW ORFDWLRQ WKH QH[W WLPH F\FOH VWDUW LV SUHVVHG �WKLV PD\ RU PD\ QRW RFFXU RQ D
QRQ��PRWLRQ EORFN GHSHQGLQJ RQ WKH $03 RIIVHW FRQILJXUDWLRQ��

2))6(7 7$%/(�6� &255837�&/($5(' $ EDG RIIVHW WDEOH FKHFNVXP YDOXH ZDV GHWHFWHG E\ WKH FRQWURO GXULQJ 372�

21/< 21( '(37+ 352%( 3(5 6(592 %2$5' 7KH ���� VHUYR FDUG ILUPZDUH RQO\ VXSSRUWV RQH DGDSWLYH GHSWK SUREH RQ HDFK VHUYR FDUG� ,I
\RXU V\VWHP UHTXLUHV PRUH WKDQ RQH DGDSWLYH GHSWK SUREH WKH\ PXVW EH DWWDFKHG WR GLIIHUHQW
VHUYR FDUGV ������ DQG ����� FRQWUROV FDQ RQO\ KDYH RQH DGDSWLYH GHSWK SUREH�� $03 PXVW EH
FRQILJXUHG WR LQGLFDWH ZKLFK SRUW WKH DGDSWLYH GHSWK SUREH LV DWWDFKHG WR�

21/< 21( 0�� $//2:(' 3(5 %/2&. )RU V\VWHP FRQILJXUHG ZLWK PXOWLSOH VSLQGOHV� RQO\ RQH VSLQGOH RULHQW 0�FRGH �0��� LV DOORZHG
SHU EORFN�

21/< 5(48(67 7+( '8$/ 0$67(5 )25 -2*6 $Q DWWHPSW ZDV PDGH WR MRJ D VODYH D[LV� \RX FDQ MRJ D VODYH D[LV RQO\ ZKHQ WKH PDVWHU D[LV LV
SDUNHG�

237,21 127 ,167$//(' $Q DWWHPSW ZDV PDGH WR SURJUDP DQ RSWLRQDO IHDWXUH WKDW KDV QRW EHHQ SXUFKDVHG IURP
$OOHQ�%UDGOH\�

237,21 127 ,167$//(' �3$/ ',63/$< 3$*(� 7KH 3$/ GLVSOD\ SDJH RSWLRQ LV QRW LQVWDOOHG RQ \RXU FRQWURO�

237,21$/ )($785( ,6 127 3529,'(' $Q DWWHPSW ZDV PDGH WR SURJUDP DQ RSWLRQDO IHDWXUH WKDW KDV QRW EHHQ SXUFKDVHG IURP
$OOHQ�%UDGOH\�

237,21$/ 5$0 6,00 %$'�0,66,1* 7KH FRQWURO KDV GLVFRYHUHG WKH 5$0 6,00V IRU WKH H[WHQGHG VWRUDJH RSWLRQ DUH HLWKHU
GDPDJHG RU PLVVLQJ� 7KH 5$0 6,00V PXVW EH LQVWDOOHG RU UHSODFHG� &RQWDFW \RXU $OOHQ
%UDGOH\ VDOHV UHSUHVHQWDWLYH IRU DVVLVWDQFH�

27+(5 352&(66 * &2'( &21)/,&7 2Q D GXDO SURFHVVLQJ V\VWHP� RQH SURFHVV KDV D FRQIOLFWLQJ * FRGH DFWLYH ZKHQ \RX DWWHPSWHG
WR DFWLYDWH D *�� GHSWK SUREH F\FOH� )RU H[DPSOH� SURFHVV RQH H[HFXWHV D *�� ZKLOH SURFHVV
WZR KDV DQ D[LV LQ IHHG WR KDUG VWRS ZKLFK LV RQ WKH VDPH VHUYR FDUG DV WKH GHSWK SUREH�

29(5 63((' $ VHUYR PRWRU LV WXUQLQJ DW DQ 530 WKDW LV JUHDWHU WKDQ WKH PD[LPXP 530 DOORZHG IRU WKDW
VHUYR DV GHILQHG LQ $03 E\ WKH V\VWHP LQVWDOOHU� )RU GLJLWDO VSLQGOHV WKLV HUURU FDQ UHVXOW IURP
PD[LPXP 530 JHDU UDQJH � EHLQJ VHW KLJKHU WKDQ \RXU $03HG DOORZHG 0D[LPXP 0RWRU
6SHHG�

29(5 63((' ,1 32&.(7 &<&/( 7KH SURJUDPPHG IHHGUDWH IRU DQ LUUHJXODU SRFNHW F\FOH �*��� ZDV WRR KLJK IRU WKH F\FOH WR NHHS
XS� 7KH SDUW SURJUDP VWRSV DW WKH HQGSRLQW RI WKH EORFN LQ ZKLFK WKH HUURU RFFXUUHG� 7KH F\FOH
PXVW EH H[HFXWHG ZLWK D ORZHU IHHGUDWH�
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29(575$9(/ ��� 7KH LQGLFDWHG D[LV KDV UHDFKHG WKH SRVLWLYH VRIWZDUH RYHUWUDYHO OLPLW GXULQJ DQ D[LV MRJ� 7KLV
PHVVDJH FDQ DSSHDU SULRU WR UHDFKLQJ WKH RYHUWUDYHO OLPLW LQ FHUWDLQ LQVWDQFHV� )RU H[DPSOH� LI D
VLQJOH SXOVH IURP WKH KDQGZKHHO ZLOO UHVXOW LQ D ODUJH LQFUHPHQWDO PRYH EH\RQG WKH RYHUWUDYHO
OLPLW� WKLV HUURU PHVVDJH ZLOO DSSHDU EHIRUH WKH D[LV PRYHV XS WR WKH OLPLW�

29(575$9(/ ��� 7KH LQGLFDWHG D[LV KDV UHDFKHG WKH QHJDWLYH VRIWZDUH RYHUWUDYHO OLPLW GXULQJ DQ D[LV MRJ� 6HH
29(575$9(/ ��� IRU GHWDLOV�

3

3 9$/8( 287 2) 5$1*( $Q DWWHPSW ZDV PDGH WR FDOO D PDFUR RU VXE�SURJUDP XVLQJ D SURJUDP QXPEHU� IROORZLQJ WKH
3�ZRUG� WKDW LV RXW RI WKH YDOLG UDQJH� 9DOLG UDQJH IRU D 3�ZRUG LV � WR ������

3$/ 	 ��6(5,(6 5(9,6,216 ',))(5 (LWKHU WKH RYHUDOO UHYLVLRQ QXPEHU RI 3$/ GRHV QRW PDWFK WKH VRIWZDUH UHYLVLRQ RQ WKH FRQWURO� RU
WKH UHYLVLRQ QXPEHU RI V\VWHP V\PEROV LQ 3$/ DQG WKH UHYLVLRQ QXPEHU RI WKRVH RQ WKH FRQWURO
GR QRW PDWFK�

3$/ $1$/2* 3257 ,//(*$/ &21),*85$7,21 7KLV LV D SRZHU WXUQ�RQ HUURU WKDW RFFXUV ZKHQ DQ $03 FRQILJXUDWLRQ HUURU H[LVWV LQ WKH 3$/
DQDORJ SRUW FRQILJXUDWLRQ�

3$/ $1$/2* 3257�6(592 )�: ,1&203$7,%/( 3$/�FRQWUROOHG DQDORJ RXWSXW SRUW IHDWXUH UHTXLUHV WKH VHUYR ILUPZDUH �I�Z� UHYLVLRQV�
$QDORJ VHUYR I�Z UHY ���� RU JUHDWHU
'LJLWDO VHUYR I�Z UH� ���� RU JUHDWHU

&RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV DERXW VHUYR ILUPZDUH XSGDWHV�

3$/ $;,6 67$786 &$1127 &+$1*( <RX DWWHPSWHG WR FKDQJH WKH VWDWXV RI D 3$/ D[LV �HLWKHU WR 3$/ D[LV RU WR D V\VWHP D[LV� ZKHQ LW
LV QRW DOORZHG� ([DPSOHV RI ZKHQ WKH WUDQVLWLRQ LV QRW DOORZHG DUH ZKHQ WKH D[LV LV MRJJLQJ�
SHUIRUPLQJ MRJ UHWUDFW� SHUIRUPLQJ EORFN UHWUDFH� HWF���

3$/ %$&.*5281' 722. 722 /21* %DFNJURXQG 3$/ ZDV QRW FRPSOHWHG LQ WKH WLPH DOORFDWHG WR LW LQ $03� %DFNJURXQG 3$/ ZLOO
FRQWLQXH RQ WR FRPSOHWLRQ EHIRUH UHVWDUWLQJ� ,I DQG ZKHQ EDFNJURXQG 3$/ GRHV FRPSOHWH LQ WKH
DOORFDWHG WLPH� WKLV PHVVDJH ZLOO GLVDSSHDU� ,I WKLV PHVVDJH DSSHDUV FRQWLQXRXVO\� WKH 3$/
SURJUDP VKRXOG EH UHZULWWHQ� RU HOVH WKH $03 GHILQHG EDFNJURXQG 3$/ H[HFXWLRQ WLPH VKRXOG EH
LQFUHDVHG� 5HIHU WR WKH $03 DQG 3$/ UHIHUHQFH PDQXDOV IRU PRUH GHWDLOV�

3$/ ',9,'( %< =(52 (5525 7KH 3$/ SURJUDP WULHG WR GLYLGH D YDOXH E\ ]HUR� &KHFN WKH 3$/ SURJUDP IRU HUURUV�

3$/ '2(6 127 (;,67 7KHUH LV QR 3$/ SURJUDP LQ WKH V\VWHP� HLWKHU RQ (3520 RU LQ 5$0 PHPRU\� (3520V PXVW
EH LQVWDOOHG� RU HOVH 3$/ PXVW EH GRZQORDGHG WR 5$0 IURP 2'6�

3$/ ,1,7,$7(' 027,21 3266,%/( :KLOH LQ 4XLFN&KHFN PRGH LW LV SRVVLEOH IRU 3$/ WR SK\VLFDOO\ PRYH D[HV� 7KLV LQFOXGHV DQ\
PRWLRQ JHQHUDWHG E\ 3$/ LQFOXGLQJ WKH 3$/ D[LV PRYHU� RU MRJV WKDW FDQ RFFXU LQ DXWRPDWLF
PRGH VXFK DV MRJ RQ WKH IO\ RU PDQXDO JDS HOLPLQDWLRQ� 7KLV PHVVDJH LV FOHDUHG DIWHU WKH ILUVW
EORFN LV H[HFXWHG LQ 4XLFN&KHFN PRGH�

3$/ 29(5:5,7,1* *��� *���� 3$/ LV RYHUZULWLQJ WKH FXUUHQW *�� � *���� RIIVHW WKURXJK 3$/ RIIVHWV�

3$/ 3$*( :$,7,1* � (;,7 ',63/$< 6(/(&7 $ 3$/ GLVSOD\ SDJH LV EHLQJ RYHUZULWWHQ E\ WKH FXUUHQW VFUHHQ� 3UHVVLQJ WKH ^',63/< 6(/(&7`
VRIWNH\ ZLOO GLVSOD\ WKH GLVSOD\ SDJH�

3$/ 3$*( :$,7,1* � (;,7 021,725 $ 3$/ GLVSOD\ SDJH LV EHLQJ RYHUZULWWHQ E\ WKH FXUUHQW VFUHHQ� ([LW WKH VHDUFK PRQLWRU XWLOLW\ WR
VHH WKH VFUHHQ 3$/ LV DWWHPSWLQJ WR GLVSOD\�

3$/ 3$*( :$,7,1* � 6&5((1 +$6 352037 $ 3$/ GLVSOD\ SDJH LV EHLQJ RYHUZULWWHQ E\ WKH FXUUHQW VFUHHQ�

3$/ 3520 &+(&.680 (5525 &KHFNVXP HUURU LQ WKH 3$/ 3520 PHPRU\� 7KLV LQGLFDWHV 3$/ KDV EHHQ ORDGHG VXFFHVVIXOO\
KRZHYHU LW KDV IDLOHG WR SDVV YHULILFDWLRQ� &KHFN LI \RXU IODVK VWLFNV DUH LQVWDOOHG SURSHUO\ DQG
DUH QRW GDPDJHG� $WWHPSW WR GRZQORDG D FRS\ RI WKH VDPH 3$/ LPDJH IURP DQRWKHU SURMHFW�

3$/ 6285&( 127 '2:1/2$'(' 72 &1& 7KH 3$/ VHDUFK PRQLWRU XWLOLW\ FDQ QRW EH DFFHVVHG� 7KH 3$/ VHDUFK PRQLWRU XWLOLW\ UHTXLUHV WKH
3$/ VRXUFH FRGH EH GRZQORDGHG ZLWK WKH EXLOW 3$/ SURJUDP�

3$/ 6285&( 127 /2$'(' 7KH FRS\ RI 3$/ LQ IODVK GRHV QRW FRQWDLQ VRXUFH SURJUDPV�

3$/ 6285&( 5(9� 0,60$7&+ �� &$1·7 021,725 3$/ VRXUFH FRGH LQ WKH FRQWURO GRHV QRW PDWFK WKH UHYLVLRQ RI WKH &1& H[HFXWLYH� 7KH 3$/
FRGH PD\ H[HFXWH LI DOO RI WKH 3$/ V\VWHP IODJV H[LVW EXW WKH PRQLWRU FDQQRW EH XVHG�

3$/ 86,1* 0(025< � 5()250$7 7KH $03 SDUDPHWHU DOORZLQJ 3$/ WR EH VWRUHG LQ 5$0 PHPRU\ KDV EHHQ HQDEOHG� 7KLV
FKDQJHV WKH DPRXQW RI 5$0 PHPRU\ DYDLODEOH IRU SDUW SURJUDP VWRUDJH� UHTXLULQJ WKH 5$0 GLVN
WR EH UHIRUPDWWHG� 3DUW SURJUDPV VKRXOG KDYH EHHQ EDFNHG XS SULRU WR WKLV�

3$5$0(7(5 $66,*10(17 6<17$; (5525 $ EORFN WKDW DVVLJQV 3DUDPDFUR SDUDPHWHUV KDV EHHQ HQWHUHG LQFRUUHFWO\�
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3$5$0(7(5 180%(5 127 )281' 7KH $03 SDUDPHWHU QXPEHU EHLQJ VHDUFKHG IRU WKURXJK WKH FRQWURO·V SDWFK $03 XWLOLW\ GRHV QRW
H[LVW LQ WKH V\VWHP�

3$5$0(7(5 9$/8( 287 2) 5$1*( 7KH YDOXH HQWHUHG IRU WKH VHOHFWHG $03 SDUDPHWHU RU SDUDPDFUR SDUDPHWHU LV OHVV WKDQ RU
JUHDWHU WKDQ WKH DOORZHG OHJDO YDOXH�

3$5(17+(6,6 ,1387 (5525 3DUHQWKHVHV KDYH EHHQ HQWHUHG LQFRUUHFWO\ LQ D SURJUDP EORFN RU FDOFXODWLRQ RSHUDWLRQ� &RUUHFW
WKH XVH RI WKH SDUHQWKHVLV� YHULI\ WKH\ DUH LQ PDWFKHG SDLUV�

3$5,7< (5525 ,1 352*5$0 $ VHULDO FRPPXQLFDWLRQV HUURU RFFXUUHG� $ GDWD SDULW\ HUURU RFFXUUHG ZKLOH VHQGLQJ RU UHFHLYLQJ
GDWD� 7KLV FDQ UHVXOW LQ D FRUUXSWHG ILOH� RU WKH HQWLUH GDWH WUDQVIHU RSHUDWLRQ PD\ EH DERUWHG E\
WKH FRQWURO�

3$5. $;,6 027,21 127 $//2:(' $[LV PRWLRQ ZDV SURJUDPPHG IRU D SDUNHG D[LV LQ D GXDO D[LV JURXS� :KHQ ERWK PDVWHU DQG
VODYH D[HV DUH SDUNHG� QR D[LV PRWLRQ LV DOORZHG RQ D SDUNHG D[LV LQ D GXDO JURXS�

3$57 352*5$0 127 6(/(&7(' $Q DWWHPSW ZDV PDGH WR H[HFXWH D SURJUDP RU FKHFN D SURJUDP EHIRUH D SURJUDP ZDV VHOHFWHG
IRU H[HFXWLRQ�

3$57 527$7,21 )250$7 (5525 ,Q SDUW URWDWLRQ EORFNV �*��� *���� RQO\ SODQH FKDQJHV DQG PRGH FKDQJHV LQFOXGLQJ LQFK�PHWULF
DQG DEVROXWH�LQFUHPHQWDO DUH SHUPLWWHG� $Q\ FRPPDQGV RWKHU WKDQ QRUPDO PRWLRQ FRPPDQGV
DQG WKH PRWLRQ *�FRGHV �*��� *��� *��� DQG *��� DUH QRW SHUPLWWHG�

3$66:25' 3527(&7(' :KHQ DVVLJQLQJ SDVVZRUG SURWHFWDEOH IHDWXUHV WR DQ DFFHVV OHYHO� DQ DWWHPSW ZDV PDGH WR
DVVLJQ D IHDWXUH WR D GLIIHUHQW DFFHVV OHYHO ZKHQ WKH FXUUHQWO\ DFWLYH SDVVZRUG GRHV QRW KDYH
DFFHVV WR WKH IHDWXUH� <RX FDQ DVVLJQ IHDWXUHV WR RWKHU DFFHVV OHYHOV RQO\ ZKHQ \RX KDYH
DFFHVV WR WKDW IHDWXUH \RXUVHOI�

3& &20081,&$7,21 /267 �� &1& 67233,1* 1R FRPPXQLFDWLRQV EHWZHHQ WKH &1& PRGXOH DQG WKH 3& RFFXUUHG EHFDXVH WKH ´KHDUWEHDWµ
VLJQDO ZDV QRW HVWDEOLVKHG EHWZHHQ WKH 3& DQG WKH &1& PRGXOH ZLWKLQ WKH DOORWWHG WLPH�

3($. &855(17 127 ���� 7KH D[LV IRU D ���� RU ����� LV QRW $03HG WR KDYH WKH 3($. &855(17 VHW WR ����� 7KLV
PLVFRQILJXUDWLRQ IRUFHV WKH FRQWURO LQWR (��6WRS�

3(5,3+(5$/ '(9,&( (5525 $Q LOOHJDO FRPPXQLFDWLRQ DWWHPSW ZDV PDGH ZLWK D SHULSKHUDO GHYLFH� IRU H[DPSOH� DWWHPSWLQJ WR
RXWSXW WR D WDSH UHDGHU RU LQSXW IURP D WDSH SXQFK�

3/$1( 6(/(&7 (5525 $Q DWWHPSW ZDV PDGH WR FKDQJH SODQHV GXULQJ FXWWHU FRPSHQVDWLRQ �775&�� EHWZHHQ 433
EORFNV� RU EHWZHHQ FKDPIHU DQG FRUQHU URXQGLQJ EORFNV� 7KLV HUURU DOVR ZLOO RFFXU LI *�� RU *��
SODQHV DUH VHOHFWHG RQ D ODWKH�

3/($6( :$,7 )25 &/($5,1* 2) 3$/ 0(025< 3$/ LV EHLQJ HUDVHG LQ SUHSDUDWLRQ IRU D 3$/ GRZQORDG�

3/81*( 027,21 127 $//2:(' 7KH ILQDO SOXQJH SRVLWLRQ PXVW EH GLIIHUHQW IURP WKH VWDUW SRLQW RI WKH F\FOH� 7KLV PHVVDJH FDQ
RFFXU LI WKH SOXQJH D[LV LV QRW SURJUDPPHG LQ WKH HQWU\ EORFN WR *�� PRGH� RU LI WKH SOXQJH D[LV
LQFUHPHQW LV ]HUR� RU LI WKH ILQDO SOXQJH D[LV SRVLWLRQ LV WKH VDPH DV WKH VWDUW SRLQW RI WKH F\FOH
EORFN GXULQJ *�� PRGH�

3/81*( 027,21 127 352*5$00(' ,Q \RXU SRFNHW F\FOH \RX KDYH HLWKHU QRW SURJUDPPHG D ILQDO GHSWK� RU WKH ILQDO GHSWK \RX KDYH
SURJUDPPHG LV HTXDO WR WKH GHSWK RI WKH FXWWLQJ WRRO DW WKH VWDUWLQJ SRLQW RI WKH F\FOH� 7KH
ORFDWLRQ RI WKH FXWWLQJ WRRO ZKHQ WKH SRFNHW F\FOH LV SURJUDPPHG PXVW EH DW D GLIIHUHQW GHSWK
WKDQ WKH ILQDO SURJUDPPHG GHSWK RI WKH F\FOH�

3/81*( 127 $//2:(' $ SOXQJH WKDW ZLOO FXW LQWR WKH SRFNHW ZDOO ZDV UHTXHVWHG LQ D *�� LUUHJXODU SRFNHW F\FOH�

3/81*( 67(36 0,6��352*5$00(' 7KH URXJK� PHGLXP� DQG ILQH�IHHG GHSWKV LQ WKH F\FOH EORFN DUH QRW SURJUDPPHG FRUUHFWO\� 7KLV
LV SRVVLEOH LI WKH GDWD LQ WKH EORFN LV LQFRUUHFW RU LI WKH GDWD LQ WKH PRGDO YDOXHV RI WKH SDUDPHWHU
QRW SURJUDPPHG LQ WKH EORFN DUH LQFRUUHFW�

32&.(7 (1' 127 6$0( $6 67$57 $ SRFNHW HQG�SRLQW WKDW LV QRW WKH VDPH DV WKH SRFNHW VWDUW�SRLQW ZDV SURJUDPPHG LQ D *��
LUUHJXODU SRFNHW F\FOH�

32&.(7 ,6 3$57 2) &86720 722/ $Q DWWHPSW ZDV PDGH WR DVVLJQ D WRRO WR D WRRO SRFNHW WKDW LV DOUHDG\ XVHG E\ D FXVWRP WRRO�
&XVWRP WRROV DUH DVVLJQHG WR WRRO SRFNHWV WKDW DUH VKRZQ ZLWK DQ ;;;; QH[W WR WKH SRFNHW
QXPEHU RQ WKH UDQGRP WRRO WDEOH�

32&.(7 0,//,1* 6+$3( ,6 ,19$/,' $ SDUDPHWHU LV PLVVLQJ LQ WKH *�� SURJUDPPLQJ EORFN�

32,17 $/5($'< (;,676 7KH SRLQW WKDW \RX DUH WU\LQJ WR HQWHU LV DOUHDG\ LQ WKH D[LV FDOLEUDWLRQ WDEOH�

3257 % ,6 %86< 7KLV PHVVDJH DSSHDUV ZKHQ \RX SUHVV ^6<67(0 683257`� ^021,725`� RU ^6(5,$/ ,�2` DQG
SRUW % LV EXV\�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

3257 ,6 %86< � 5(48(67 '(1,(' $Q DWWHPSW ZDV PDGH WR RXWSXW RU LQSXW LQIRUPDWLRQ WR RU IURP D VHULDO FRPPXQLFDWLRQV SRUW WKDW
LV DOUHDG\ EHLQJ XVHG E\ VRPH RWKHU GHYLFH RU LV VHOHFWHG DV WKH SRUW WKDW DQ DFWLYH SURJUDP LV
FRPLQJ IURP�

35(9,286 $%257 &200$1' 127 &203/(7( 7KLV PHVVDJH LV GLVSOD\HG ZKHQ WKH FRPPXQLFDWLRQV ´DERUWµ NH\ LV HQWHUHG EHIRUH WKH ODVW DERUW
UHTXHVWHG KDV FRPSOHWHG�

352%(�&21752//,1* $;,6 &$5' ',))(5(17 %RWK WKH DGDSWLYH GHSWK SUREH DQG WKH DGDSWLYH GHSWK SUREH FRQWUROOLQJ D[LV �W\SLFDOO\ WKH D[LV
WKDW SRVLWLRQV WKH SUREH� PXVW EH DWWDFKHG WR WKH VDPH VHUYR FDUG� <RX PXVW UH�$03 \RXU
V\VWHP DQG UHDUUDQJH \RXU VHUYR ZLULQJ VR WKDW WKH DGDSWLYH GHSWK SUREH DQG LW·V FRUUHVSRQGLQJ
VHUYR DUH RQ WKH VDPH VHUYR FDUG�

352%( &<&/(6 &$/&8/$7,21 (5525 7KH VHUYR PRGXOH ZDV XQDEOH WR FRPSXWH WKH SUREH SRVLWLRQ ZKHQ WKH SUREH LV ILUHG� 0DNH
VXUH WKDW DOO PHDVXUHPHQW SRLQWV DUH ZLWKLQ WKH SURJUDPPHG UDQJH HQWHUHG IRU WKH SUREH F\FOH�
/RZHU WKH IHHGUDWH GXULQJ WKH SURELQJ RSHUDWLRQ DQG WU\ DJDLQ�

352%( &<&/(6 352*5$00,1* (5525 (LWKHU QRW HQRXJK RU WRR PDQ\ D[HV DUH SURJUDPPHG LQ D SURELQJ F\FOH EORFN�

352%( (5525 $ SURELQJ F\FOH KDV UHDFKHG WKH RXWHU OLPLWV RI WKH WROHUDQFH EDQG ZLWKRXW ILULQJ WKH SUREH� RU WKH
SUREH KDV ILUHG EHIRUH HQWHULQJ WKH WROHUDQFH EDQG�

352%( ,1 86( %< 27+(5 352&(66 2Q D GXDO SURFHVVLQJ FRQWURO RQO\ RQH SURELQJ IXQFWLRQ LV DOORZHG DW DQ\ RQH WLPH� 3URELQJ FDQ
QRW EH SHUIRUPHG E\ ERWK SURFHVVHV VLPXOWDQHRXVO\� <RX PXVW ZDLW IRU SURELQJ WR FRPSOHWH LQ
RQH SURFHVV EHIRUH SURELQJ LQ WKH RWKHU SURFHVV�

352%( ,6 $50('� &$1·7 $'-867 6(5926 :LWK WKH SUREH DUPHG WKURXJK D SURELQJ RSHUDWLRQ� XQWLO WKH SUREH ILUHV RU WKH SUREH LV GLVDUPHG�
RWKHU RQOLQH $03 VHUYR SDUDPHWHUV OLNH WRUTXH� IHHGIRUZDUG SHUFHQWDJH� JDLQ� HWF�� DUH QRW
DOORZHG WR EH FKDQJHG�

352%( 75,3 '85,1* '(&(/ $Q DGDSWLYH GHSWK SUREH WULS RFFXUUHG DIWHU WKH SURJUDP EORFN UHDFKHG HQGSRLQW� 7KH WULS ZDV
PDGH ZKLOH WKH FRQWURO ZDV ZDLWLQJ IRU WKH IROORZLQJ HUURU WR FROODSVH DIWHU LQWHUSRODWLRQ LV
FRPSOHWH� $YRLG WKLV HUURU E\ UHGXFLQJ D[LV VSHHG �WKXV UHGXFLQJ IROORZLQJ HUURU� RU E\ PRYLQJ
WKH DGDSWLYH GHSWK EORFN HQGSRLQW IXUWKHU LQWR WKH SDUW�

352&(66 6:,7&+ 127 &855(17/< $//2:(' 2Q D GXDO�SURFHVVLQJ V\VWHP� \RX FDQQRW VZLWFK SURFHVVHV ZKLOH LQ JUDSKLFV RU LQ GLJLWL]H�

352*5$0 $&7,9( $Q DWWHPSW KDV EHHQ PDGH WR GHOHWH RU SHUIRUP VRPH RWKHU RSHUDWLRQ WR D SURJUDP WKDW ZDV
DFWLYDWHG IRU DXWRPDWLF H[HFXWLRQ� 7KH SURJUDP PXVW EH GHDFWLYDWHG XVLQJ WKH ^&$1&(/
35*5$0` VRIWNH\�

352*5$0 $&7,9( ,1 $127+(5 352&(66 7KLV GXDO ODWKH HUURU DSSHDUV ZKHQ RQH SURFHVV DWWHPSWV WR RSHQ D ILOH IRU HGLW� GHOHWLRQ� HWF��
ZKLOH WKDW ILOH LV DFWLYH LQ DQRWKHU SURFHVV�

352*5$0 %(,1* (',7(' $Q DWWHPSW KDV EHHQ PDGH WR FRS\� YHULI\� RU SHUIRUP VRPH RWKHU RSHUDWLRQ RQ D SURJUDP WKDW LV
VWLOO LQ WKH HGLW PRGH� ,W LV QHFHVVDU\ WR SUHVV WKH ^(;,7 (',725` VRIWNH\ IURP WKH HGLW PHQX WR
SURSHUO\ HQG DQ HGLWLQJ RSHUDWLRQ�

352*5$0 %/2&. 722 /21* 0RUH WKDQ ��� FKDUDFWHUV ZHUH HQWHUHG LQWR D VLQJOH EORFN�

352*5$0 &855(17/< ,1 86( $ VXESURJUDP RU SDUDPDFUR SURJUDP ZDV FDOOHG WKDW LV FXUUHQWO\ EHLQJ XVHG WR SHUIRUP VRPH
RWKHU RSHUDWLRQ �VXFK DV HGLWLQJ RU FRS\LQJ�� 7\SLFDOO\� WKLV PHVVDJH LV WKH UHVXOW RI DWWHPSWLQJ
WR HGLW D SURJUDP WKDW ZDV QRW SURSHUO\ FORVHG� $ SURJUDP UHPDLQV LQ WKH HGLW PRGH XQWLO WKH
^(;,7 (',725` VRIWNH\ LV SUHVVHG IURP WKH SURJUDP HGLW PHQX�

352*5$0 1$0( 722 /21* $Q DWWHPSW ZDV PDGH WR FUHDWH D SURJUDP ZLWK D SURJUDP QDPH ORQJHU WKDQ � DOSKDQXPHULF
FKDUDFWHUV� ,I D ODUJH� GHVFULSWLYH SURJUDP QDPH LV GHVLUHG� D FRPPHQW PD\ EH DGGHG WR WKH
ULJKW RI WKH SURJUDP QDPH XVLQJ WKH ^35*5$0 &20(17` IHDWXUH�

352*5$0 127 )281' 7KH SURJUDP FDQQRW EH ORFDWHG LQ PHPRU\� &KHFN WR PDNH VXUH WKH SURJUDP QDPH ZDV
FRUUHFWO\ HQWHUHG�

352*5$0 23(1 )25 (',7 ,1 $127+(5 352&(66 2Q D GXDO�SURFHVVLQJ V\VWHP� \RX FDQQRW HGLW D SURJUDP WKDW LV DFWLYH LQ DQRWKHU SURFHVV� <RX
ZLOO QHHG WR VZLWFK SURFHVVHV LI \RX ZDQW WR HGLW WKH RWKHU SURJUDP�

352*5$0 5(:,1' (5525 $Q DWWHPSW WR UHZLQG WKH WDSH ZDV QRW VXFFHVVIXO� &KHFN WR EH VXUH WKDW WKH WDSH UHDGHU LV
IXQFWLRQLQJ SURSHUO\ DQG WKH WDSH LV RQ WKH GULYH VSURFNHWV�

352*5$0 6+28/' 67$57 +(5( :KHQ SHUIRUPLQJ D ^0,' 67 35*5$0` RSHUDWLRQ WR UHVWDUW D SURJUDP� WKH FRQWURO KDV IRXQG WKH
EORFN WKDW WKH SURJUDP H[HFXWLRQ VKRXOG EHJLQ DW� DQG VHOHFWHG WKDW EORFN DV WKH QH[W EORFN WR
EH H[HFXWHG� 7KDW EORFN LV WKH EORFN LPPHGLDWHO\ IROORZLQJ WKH RQH FRQWDLQLQJ DQ #�

352*5$00(' $;,6 ,6 2)) 25 '(7$&+(' 3DUW SURJUDP EORFNV DUH DWWHPSWLQJ WR SURJUDP PRWLRQV RQ DQ D[LV WKDW KDV LWV VHUYRV HLWKHU RII
RU FRQILJXUHG DV GHWDFKHG LQ $03�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

352*5$00(' *�� '(37+ � 75,**(5 72/(5$1&( $ *�� EORFN LV SURJUDPPHG ZLWK DQ LQWHJUDQG OHVV WKDQ RU HTXDO WR WKH $03HG $GDSWLYH 'HSWK
7ULJJHU 7ROHUDQFH DPRXQW� $ EORFN GHFRGH HUURU LV JLYHQ DQG WKH EORFN ZLOO QRW H[HFXWH XQWLO WKH
LQWHJUDQG LQ WKH EORFN LV PDGH ODUJHU RU $03 LV PRGLILHG WR UHGXFH WKH WULJJHU WROHUDQFH�

352*5$00(' 63,1'/( 81$9$,/$%/( 7KH SURJUDPPHU DWWHPSWHG WR SURJUDP WKH IROORZHU VSLQGOH LQGHSHQGHQWO\ �0��� 0��� 0��� RU
0��� ZKLOH VSLQGOH V\QFKURQL]DWLRQ ZDV DFWLYH�

352*5$06 $5( ',))(5(17 $ SURJUDP YHULI\ RSHUDWLRQ KDV GHWHUPLQHG WKDW WKH WZR VHOHFWHG SURJUDPV DUH QRW LGHQWLFDO�

352*5$06 $5( ,'(17,&$/ $ SURJUDP YHULI\ RSHUDWLRQ KDV GHWHUPLQHG WKDW WKH WZR VHOHFWHG SURJUDPV DUH LGHQWLFDO
PDWFKHV�

352*50$%/( =21( � 9,2/$7,21 $Q DWWHPSW ZDV PDGH WR PRYH WKH LQGLFDWHG D[LV LQWR WKH DUHD GHILQHG E\ SURJUDPPDEOH ]RQH ��

352*50$%/( =21( � 9,2/$7,21 $Q DWWHPSW ZDV PDGH WR PRYH WKH LQGLFDWHG D[LV LQWR �RU RXW RI� WKH DUHD GHILQHG E\
SURJUDPPDEOH ]RQH ��

352*50' *�� '(37+ � 75,**(5 72/(5$1&( 7KH SURJUDPPHG DGDSWLYH GHSWK GHIOHFWLRQ �KROH GHSWK� LV OHVV WKDQ WKH SUREH WROHUDQFH YDOXH�
<RX PXVW HLWKHU LQFUHDVH WKH SURJUDPPHG EORFN GHSWK� RU GHFUHDVH WKH $03HG SUREH WROHUDQFH
YDOXH�

4

433 $1*/( :25' 6$0( $6 $;,6 1$0( $03 KDV GRZQORDGHG DQ DQJOH ZRUG IRU 4XLFN3DWK 3OXV WKDW LV WKH VDPH DV DQ D[LV QDPH�
$03 PXVW EH UHFRQILJXUHG� WKH DQJOH ZRUG FDQQRW EH WKH VDPH DV DQ D[LV QDPH�

433 $1*/( :5' 6$0( $6 6(&21'$5< $8;� :5' $03 GRZQORDGHG DQ DQJOH ZRUG IRU 4XLFN3DWK 3OXV WKDW LV WKH VDPH DV WKH VHFRQGDU\ DX[LOLDU\
ZRUG� $03 PXVW EH UHFRQILJXUHG� WKH DQJOH ZRUG FDQQRW EH WKH VDPH DV WKH VHFRQGDU\
DX[LOLDU\ ZRUG�

433 %/2&. )250$7 (5525 'DWD LV LQFRUUHFWO\ HQWHUHG RU LQVXIILFLHQW GDWD LV HQWHUHG IRU WKH FRQWURO WR FRUUHFWO\ H[HFXWH D
4XLFN3DWK 3OXV EORFN RU SDLU RI 4XLFN3DWK 3OXV EORFNV�

433 0', %/2&. /22.$+($' (5525 2QO\ RQH RI WZR QHFHVVDU\ EORFNV ZDV SURJUDPPHG LQ 0', XVLQJ 4XLFN3DWK 3OXV FRPPDQGV
WKDW UHTXLUH WZR EORFNV IRU SURSHU H[HFXWLRQ�

433 127 $//2:(' '85,1* 32/$5 02'( :LWK SRODU FRRUGLQDWH SURJUDPPLQJ DFWLYH� \RX FDQQRW XVH 433�

5

5 :25' )250$7 ),1(5 7+$1 7KH ZRUG IRUPDW SURJUDPPHG LV UHTXHVWLQJ D ILQHU UHVROXWLRQ WKDQ WKH D[LV ZRUG IRUPDW IRU WKH
FRUUHVSRQGLQJ D[LV DOORZV� 7KHVH ZRUG IRUPDWV DUH VHW LQ $03�

5$03�-(5. 287 2) 5$1*( 7KHUH ZDV DQ DWWHPSW WR VHW DQ DFFHOHUDWLRQ OLPLW LQ D *���Q EORFN WKDW LV RXWVLGH WKH YDOLG UDQJH�
&KHFN $03 IRU WKH DOORZDEOH SURJUDPPHG UDQJH IRU WKH DFFHOHUDWLRQ OLPLW�

5$3,' 63((' 722 +,*+ )25 $03(' &21),* $03 FRQILJXUDWLRQ HUURU� 7KH D[LV UHVROXWLRQV DQG IHHGEDFN GHYLFH UHVROXWLRQV ZLOO QRW SHUPLW
WKH UDSLG DQG PD[LPXP IHHGUDWHV DVVLJQHG LQ $03�

5$',86 722 60$// $Q DUF �RU KHOL[� ZDV SURJUDPPHG �*�� RU *��� WKDW GHILQHV D UDGLXV WKDW LV WRR VPDOO WR FRQQHFW
WKH VWDUW�SRLQW RI WKH DUF WR WKH HQG�SRLQW� 7KH YDOXH RI 5 LV WRR VPDOO�

5$3,' 722 +,*+ )25 $03(' &21),* $03 FRQILJXUDWLRQ HUURU� 7KH D[LV DQG IHHGEDFN GHYLFH UHVROXWLRQV ZLOO QRW SHUPLW WKH UDSLG
IHHGUDWHV DVVLJQHG LQ $03�

5$3,' 75$9(56( (5525 � $Q DWWHPSW ZDV PDGH WR MRJ DQ D[LV XVLQJ UDSLG WUDYHUVH ZKHQ LW LV QRW SHUPLWWHG� 7\SLFDOO\� WR
XVH WKH 75956 IXQFWLRQ ZKLOH MRJJLQJ� WKH FRQWURO PXVW EH LQ PDQXDO PRGH� FRQWLQXRXV MRJ
PXVW EH VHOHFWHG� DQG� LI WKH D[LV EHLQJ MRJJHG KDV DQ RYHUWUDYHO YDOXH� WKDW D[LV PXVW ILUVW KDYH
EHHQ KRPHG�

5($' (5525 $Q DWWHPSW WR UHDG D SURJUDP IURP D WDSH RU GLVN GULYH KDV IDLOHG�

5(&,3 $;,6 ,1 :521* 3/$1( 7KH UHFLSURFDWLRQ D[LV VSHFLILHG LQ D *�� RU D *���� SURJUDPPLQJ EORFN LV QRW LQ WKH FXUUHQWO\
VHOHFWHG SODQH�

5(&,3 $;,6 127 352*5$00(' 1R UHFLSURFDWLRQ D[LV ZDV VSHFLILHG LQ D *�� RU D *���� SURJUDPPLQJ EORFN�

5(&,352&$7,21 127 67233(' $Q DWWHPSW ZDV PDGH WR GHDFWLYDWH WKH FXUUHQW SDUW SURJUDP ZKLOH UHFLSURFDWLRQ LV VWLOO DFWLYH�
<RX PXVW GHDFWLYDWH UHFLSURFDWLRQ EHIRUH GHDFWLYDWLQJ WKH FXUUHQW SDUW SURJUDP�

5(027( ,�2 &20021 5$0 )$8/7 21 5(6(7 7KH 5,2 PRGXOH WHVWV WKH FRPPRQ 5$0 DIWHU UHVHW DQG GHWHFWV DQ HUURU� 7KH ,QWHUERDUG
&RPPXQLFDWLRQV )DXOW /(' LV WXUQHG 21�

5(027( ,�2 &7& &+,3 7(67 )$8/7 7KH 5,2 PRGXOH WHVWV WKH &7& FKLS DIWHU UHVHW DQG GHWHFWV D IDXOW� 7KH 3URFHVVRU )DXOW /(' LV
WXUQHG 21�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

5(027( ,�2 '(1,(' &20021 $&&(66 21 5(6(7 7KH 5,2 PRGXOH ZDV GHQLHG DFFHVV WR &5$0 IRU PRUH WKDQ � VHFRQG DIWHU UHVHW� 7KH
,QWHUERDUG &RPPXQLFDWLRQV )DXOW /(' LV WXUQHG 21�

5(027( ,�2 (3520 ,17(*5,7< )$8/7 7KH FKHFNVXP WHVW RYHU WKH 5,2 SURJUDP DUHD LQ WKH (3520 FKLS IRXQG D IDXOW� 7KH 3URFHVVRU
)DXOW /(' LV WXUQHG 21�

5(027( ,�2 ,1&255(&7 86(5 %7 '$7$ $02817 7KH 5,2 PRGXOH DWWHPSWHG WR UHDG D EORFN RI GDWD IURP RQH RI WKH XVHU RXWSXW EORFN WUDQVIHU
GDWD EXIIHUV LQ FRPPRQ 5$0 DQG IRXQG WKH ZRUG FRXQW RI WKH GDWD WR EH RXWVLGH RI WKH UDQJH RI
� WR ��� 7KH ,QWHUERDUG &RPPXQLFDWLRQV )DXOW /(' LV WXUQHG 21�

5(027( ,�2 ,1,7,$/,=$7,21 (5525 5HPRWH ,�2 KDUGZDUH RU QHWZRUN KDV IDLOHG WR LQLWLDOL]H� &\FOH SRZHU WR WU\ WR UHVWDUW RU FKHFN
UHPRWH ,�2 KDUGZDUH ������ RQO\��

5(027( ,�2 ,17(51$/ 5$0 )$8/7 7KH 5,2 PRGXOH WHVWV LWV LQWHUQDO 5$0 FKLS DIWHU UHVHW DQG GXULQJ RSHUDWLRQ� $ IDXOW KDV EHHQ
GHWHFWHG� 7KH 3URFHVVRU )DXOW /(' LV WXUQHG 21�

5(027( ,�2 ,17(55837 +$5':$5( )$8/7 7KH 5,2 PRGXOH GHWHFWV WKDW LWV &38 ZDV QRW LQWHUUXSWHG E\ DQ\ H[SHFWHG H[WHUQDO LQWHUUXSWV�
7KLV FRQGLWLRQ LQGLFDWHV D SUREOHP LQ UHFRJQL]LQJ LQWHUUXSWV� 7KH 3URFHVVRU )DXOW /(' LV WXUQHG
21�

5(027( ,�2 ,19$/,' 5$&. $''5(66 6(7 83 7KH 5,2 PRGXOH·V UDFN DGGUHVV LV LOOHJDO� 7KLV IDXOW LV WKH UHVXOW RI WKH XVHU VHWWLQJ WKH UDFN
DGGUHVV� YLD WKH GLS VZLWFKHV� WR DQ LQYDOLG UDFN VL]H DQG�RU VWDUWLQJ PRGXOH JURXS QXPEHU�

5(027( ,�2 ,19$/,' 86(5 %7 '$7$ &+(&.680 7KH ���ELW �·V FRPSOHPHQW FKHFNVXP FDOFXODWHG E\ WKH 5,2 PRGXOH XVLQJ GDWD IURP D XVHU
RXWSXW EORFN WUDQVIHU GDWD EXIIHU GRHV QRW PDWFK WKH FKHFNVXP SODFHG LQ WKH EXIIHU E\ WKH XVHU
GHYLFH� 7KH ,QWHUERDUG &RPPXQLFDWLRQV )DXOW /(' LV WXUQHG 21�

5(027( ,�2 ,19$/,' 86(5 '$7$ &+(&.680 7KH ���ELW �·V FRPSOHPHQW FKHFNVXP FDOFXODWHG E\ WKH 5,2 PRGXOH XVLQJ GDWD IURP WKH XVHU
RXWSXW GDWD WDEOH LQ FRPPRQ 5$0 GRHV QRW PDWFK WKH FKHFNVXP SODFHG E\ WKH XVHU LQ WKH XVHU
RXWSXW GDWD WDEOH LQ FRPPRQ 5$0� 7KH ,QWHUERDUG &RPPXQLFDWLRQV )DXOW /(' LV WXUQHG 21�

5(027( ,�2 0,66,1* 86(5 23(5$7,21$/ &2'( 7KH 5,2 PRGXOH GLG QRW GHWHFW WKH XVHU RSHUDWLRQDO FRGH DIWHU UHVHW� 7KLV IDXOW LV GLVSOD\HG
ZKHQ WKH 5,2 PRGXOH GRHV QRW GHWHFW WKH XVHU RSHUDWLRQDO FRGH LQ WKH XVHU VWDWXV UHJLVWHU LQ
FRPPRQ 5$0 ZLWKLQ ���PV DIWHU WKH 5,2 PRGXOH KDV VHW LWV RSHUDWLRQDO FRGH DQG UHOHDVHG
FRQWURO RI FRPPRQ 5$0 EDFN WR WKH XVHU GHYLFH� 7KH ,QWHUERDUG &RPPXQLFDWLRQV )DXOW /(' LV
WXUQHG 21�

5(027( ,�2 5,2 '(1,(' &20021 5$0 $&&(66 7KH 5,2 PRGXOH ZDV GHQLHG DFFHVV WR &5$0 IRU ORQJHU WKDQ WKH VSHFLILHG LQWHUYDO� 7KH 5,2
PRGXOH IDLOHG WR JDLQ DFFHVV WR FRPPRQ 5$0 DIWHU DWWHPSWLQJ IRU WKH $FFHVVLQJ 7LPH�RXW WLPH
SHULRG� 7KH WLPH�RXW LV GXH WR HLWKHU WKH XVHU GHYLFH PDLQWDLQLQJ DFFHVV IRU PRUH WKDQ WKH
$FFHVVLQJ 7LPH�RXW LQWHUYDO� RU WR D KDUGZDUH IDLOXUH� 7KH ,QWHUERDUG &RPPXQLFDWLRQV )DXOW
/(' LV WXUQHG 21�

5(027( ,�2 6(5,$/ &20081,&$7,216 )$8/7 7KH 5,2 PRGXOH FDQQRW FRPPXQLFDWH ZLWK WKH 3/& SURFHVVRU� (LWKHU WKH 3/& SURFHVVRU·V
SRZHU LV 2))� WKH EOXH KRVH LV QRW FRQQHFWHG� RU WKH 3/& SURFHVVRU LV LQ (GLW PRGH�

5(027( ,�2 6,2 &+,3 7(67 )$8/7 7KH 5,2 PRGXOH WHVWV WKH 6,2 FKLS DIWHU UHVHW DQG GHWHFWV D IDXOW� 7KH SURFHVVRU IDXOW /(' LV
WXUQHG 21�

5(027( ,�2 81$%/( 72 ),1' %7 '$7$ %8))(5 7KH 5,2 PRGXOH ZDV XQDEOH WR GHWHFW WKH XVHU EORFN WUDQVIHU GDWD EXIIHU� 7KH LQWHUERDUG
FRPPXQLFDWLRQV IDXOW /(' LV WXUQHG 21�

5(027( ,�2 815(&29(5$%/( (5525 5HPRWH ,�2 KDUGZDUH RU QHWZRUN KDV FDWDVWURSKLF IDLOXUH� &\FOH SRZHU WR WU\ WR UHVWDUW RU FKHFN
UHPRWH ,�2 KDUGZDUH ������ RQO\��

5(027( ,�2 86(5 )$8/7 2&&855(' 7KH 5,2 PRGXOH GHWHFWHG WKDW WKH XVHU IDXOW ELW ZDV VHW� 7KH LQWHUERDUG FRPPXQLFDWLRQV IDXOW
/(' LV IODVKLQJ�

5(027( ,�2 :$7&+'2* 7,0(287 7KH ZDWFKGRJ PHFKDQLVP RQ WKH 5,2 PRGXOH WLPHG RXW� LQGLFDWLQJ WKDW WKH 5,2 PRGXOH KDV QRW
RSHUDWHG LQ DQ H[SHFWHG PDQQHU IRU SRVVLEO\ ��PV� 7KH SURFHVVRU IDXOW /(' LV WXUQHG 21�

5(027( ,2 ,17(5352&(6625 +$1'6+$.( )$8/7 7KH 5,2 PRGXOH IDLOHG WR GHWHFW WKH FRPSOHPHQW RI WKH XVHU�KDQGVKDNH ZRUG� LQ WKH
FRPSOHPHQW XVHU�KDQGVKDNH ZRUG LQ FRPPRQ 5$0� ZLWKLQ WKH KDQGVKDNH LQWHUYDO� 7KH XVHU
GHYLFH KDV QRW VKRRN KDQGV ZLWK WKH 5,2 PRGXOH� 7KH LQWHUERDUG FRPPXQLFDWLRQV IDXOW /(' LV
IODVKLQJ�

5(3/$&( $%62/87( )% %$77(5< 7KH EDWWHU\ WKDW DWWDFKHV WR WKH VHUYR PRGXOH DQG VXSSOLHV SRZHU IRU WKH DEVROXWH HQFRGHUV LV
XQGHU�YROWDJH DQG PXVW EH UHSODFHG�

5(3/$&( 0(025< %$&.83 %$77(5< 7KH EDWWHU\ WKDW DWWDFKHV WR WKH PDLQ SURFHVVRU ERDUG DQG VXSSOLHV SRZHU IRU WKH FRQWURO·V 5$0
PHPRU\ LV XQGHU�YROWDJH DQG PXVW EH UHSODFHG� ,I QRW UHSODFHG� $03 GDWD FDQQRW EH FRSLHG WR
EDFNXS PHPRU\ DQG SDUW SURJUDP GDWD PD\ EH ORVW�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

5(48(67(' '$7$ 722 /$5*( 7KH GDWD \RX DUH WU\LQJ WR VHQG RU UHFHLYH LV WRR ODUJH�

5(48,5(6 $7 /($67 7:2 $;(6 $ WUDQVIHU OLQH TXLFN YLHZ SURPSW ZDV VHOHFWHG IRU D F\FOH ZKLFK UHTXLUHV WZR RU PRUH D[HV�
<RXU V\VWHP LV FXUUHQWO\ FRQILJXUHG DV D VLQJOH D[LV V\VWHP�

5(6(77,1* (��6723 2QFH \RX SXVK WKH (��6WRS 5HVHW EXWWRQ WR FOHDU WKH (��6WRS VWDWH� WKH 5HVHWWLQJ (��6WRS
PHVVDJH GLVSOD\V WR DOHUW \RX WKDW WKH FRQWURO LV DWWHPSWLQJ WR FRPH RXW RI (��6WRS� $IWHU WKH
V\VWHP LV RXW RI (��6WRS DQG WKH GULYHV DUH HQDEOHG� WKH FRQWURO FOHDUV WKLV PHVVDJH� ,I WKH HUURU
FRQGLWLRQ LV QRW FOHDUHG� WKLV PHVVDJH FOHDUV� EXW WKH ´(��6723µ PHVVDJH FRQWLQXHV WR IODVK� DV
WKH FRQWURO UHPDLQV LQ WKH (��6WRS VWDWH�

5(75$&( 127 $//2:(' $ UHWUDFH LV QRW DOORZHG IURP WKH SRLQW LQ SURJUDP H[HFXWLRQ�

5,*+7 23(5$1' 0867 %( 326,7,9( 7KH ULJKW RSHUDQG RI D ORJLFDO RSHUDWRU PXVW EH D SRVLWLYH YDOXH� 1HJDWLYH YDOXHV DUH LOOHJDO� IRU
H[DPSOH� �$1'��� LV LOOHJDO EHFDXVH RI WKH ����

5,2 &20021 5$0 $&&(66 127 $&.12:/('*(' 7KH FRQWURO·V UHTXHVW WR XVH WKH 5,2 PRGXOH ZDV GHQLHG� 7KH 5,2 PRGXOH ORVW SRZHU� RU WKH
FRQWURO ZDV UHVWDUWHG� EXW WKH 5,2 PRGXOH ZDV QRW�

52//29(5�29(575$9(/ ,1&203$7,%/( 2YHUWUDYHO OLPLWV ZHUH VSHFLILHG LQ $03 IRU DQ D[LV WKDW LV FRQILJXUHG DV D UROORYHU D[LV� 5ROORYHU
D[HV GR QRW KDYH RYHUWUDYHO OLPLWV�

527$5< $;,6 &$1127 %( 6&$/(' $ URWDU\ D[LV FDQQRW EH VFDOHG�

527$5< :25' 287 2) 5$1*( $ URWDU\ D[LV ZDV SURJUDPPHG WR PRYH WR DQ DEVROXWH SRVLWLRQ WKDW LV JUHDWHU WKDQ RU HTXDO WR
��� GHJUHHV� ,Q DEVROXWH PRGH� D URWDU\ ZRUG PXVW UDQJH EHWZHHQ � DQG ��� GHJUHHV�

528*+,1* &<&/( 1(67,1* (5525 7KH FRQWRXU EORFNV FDOOHG E\ D URXJKLQJ F\FOH WR GHILQH WKH ILQLVKHG FRQWRXU RI D SDUW FRQWDLQ D
EORFN WKDW OLNHZLVH FDOOV IRU D URXJKLQJ F\FOH� &RQWRXU EORFNV IRU D URXJKLQJ F\FOH FDQQRW FRQWDLQ
D EORFN WKDW OLNHZLVH FDOOV IRU D URXJKLQJ F\FOH�

528*+,1* &<&/( 352*5$00,1* (5525 $ V\QWD[ HUURU KDV EHHQ IRXQG LQ D URXJKLQJ URXWLQH EORFN �*��� *��� *��� RU *����

581* 180%(5 127 )281' 7KH UXQJ QXPEHU \RX DUH VHDUFKLQJ IRU LQ WKH VHDUFK PRQLWRU XWLOLW\ GRHV QRW H[LVW LQ WKH FXUUHQW
PRGXOH� RU GRHV QRW H[LVW LQ WKH SURJUDP LQ WKH GLUHFWLRQ \RX DUH VHDUFKLQJ�

6

6��&859( $&&�'(& &21),*85$7,21 (5525 $Q D[LV FRQILJXUDWLRQ HUURU ZDV GHWHFWHG E\ WKH FRQWURO ZKHQ WKH SURJUDPPHG DFF�GHF UDPS
ZDV RXW RI UDQJH� $Q DWWHPSW WR SURJUDP DQ DFFHOHUDWLRQ UDPS YDOXH RI � LQ D *���� RU *����
EORFN� $Q DWWHPSW ZDV PDGH WR SURJUDP DQRWKHU *��FRGH LQ D EORFN ZLWK D *���[�

6��&859( 0,1 352* -(5. 722 60$// $Q DWWHPSW ZDV PDGH WR VHOHFW D MHUN YDOXH EHORZ WKH DOORZDEOH $03HG YDOXH�

6��&859( 02'( 127 $//2:(' 7KLV PHVVDJH GLVSOD\V ZKHQ DQ DWWHPSW ZDV PDGH WR XVH D IHDWXUH WKDW LV LOOHJDO LQ 6��&XUYH
$FF�'HF PRGH� 7KH IROORZLQJ FDQ QRW EH XVHG ZLWK 6��&XUYH $FF�'HF� ���� 6HULHV 7DSH
&RPSDWLELOLW\� 3$/ $[LV 0RYHU� &LUFXODU ,QWHUSRODWLRQ 0RGH �*��� *���� )HHG WR +DUG 6WRS
�*���� MRJJLQJ� WKUHDGLQJ� DQG VROLG WDSSLQJ�

6��&859( 237,21 127 ,167$//(' $Q DWWHPSW ZDV PDGH WR VHOHFW 6��&XUYH $FF�'HF �*����� ZKHQ WKH 6��&XUYH RSWLRQ ELW ZDV VHW
WR IDOVH� PDNH VXUH \RXU V\VWHP LQFOXGHV WKH 6��&XUYH RSWLRQ�

6 127 /(*$/ 352*5$00,1* $;,6 1$0( 7KLV LV GLVSOD\HG DW SRZHU�XS ZKHQ WKH OHWWHU ´6µ LV DVVLJQHG WR OLQHDU RU URWDU\ D[LV� 2QO\ WKH
VSLQGOH�V� FDQ EH $03HG ZLWK ´6µ DV WKH QDPH� LW FDQQRW EH DVVLJQHG WR D SURJUDPPDEOH D[LV�

6 29(5 63((' $ VHUYR PRWRU LV WXUQLQJ DW DQ 530 WKDW LV JUHDWHU WKDQ WKH PD[LPXP 530 DOORZHG IRU WKDW
VHUYR DV GHILQHG LQ $03 E\ WKH V\VWHP LQVWDOOHU� )RU GLJLWDO VSLQGOHV WKLV HUURU FDQ UHVXOW IURP
PD[LPXP 530 JHDU UDQJH � EHLQJ VHW KLJKHU WKDQ \RXU $03HG DOORZHG 0D[LPXP 0RWRU
6SHHG�

6$9( &203/(7(' 7KH FKDQJHV PDGH WR WKH FXUUHQW GHYLFH VHW�XS KDYH EHHQ VDYHG�

6&$/( )$&7256 0867 %( (48$/ )25 3/$1( :KHQ SHUIRUPLQJ FLUFXODU PRWLRQ RU PRWLRQ LQ FHUWDLQ F\FOHV� NHHS WKH VFDOH IDFWRUV IRU WKH D[HV
RI WKH DFWLYH SODQH HTXDO�

6&$/,1* ,19$/,' '85,1* 32/$5 6FDOLQJ FDQQRW EH XVHG GXULQJ SRODU SURJUDPPLQJ�

6($5&+ $/5($'< ,1 352*5(66 <RX FDQQRW UHTXHVW D VHDUFK RSHUDWLRQ ZKLOH RQH LV FXUUHQWO\ UXQQLQJ� &RPSOHWH RU DERUW WKH
FXUUHQW VHDUFK EHIRUH DWWHPSWLQJ DQRWKHU VHDUFK�

6($5&+ 021,725 6(/(&7 127 $//2:(' <RX FDQ QRW XVH WKH RQOLQH 3$/ VHDUFK PRQLWRU XWLOLW\ ZKLOH WKH GLVSOD\ VHOHFW IXQFWLRQ VRIWNH\V
DUH DFWLYH� /HDYH WKH GLVSOD\ VHOHFW VFUHHQV �SUHVV ',63 6(/(&7� EHIRUH \RX WU\ WR DFFHVV WKH
VHDUFK PRQLWRU XWLOLW\�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

6($5&+ 5(48,5(6 $1 $&7,9( 352*5$0 $Q DWWHPSW KDV EHHQ PDGH WR SHUIRUP D VHDUFK RSHUDWLRQ ZKHQ QR SURJUDP ZDV VHOHFWHG IRU
H[HFXWLRQ� $ SURJUDP PXVW EH VHOHFWHG IRU DXWRPDWLF H[HFXWLRQ EHIRUH D SURJUDP VHDUFK FDQ
EH SHUIRUPHG�

6($5&+ 675,1* 127 )281' 7KH FKDUDFWHU RU FKDUDFWHU VWULQJ GHVLJQDWHG LQ WKH VHDUFK RSHUDWLRQ ZDV QRW IRXQG�

6(&21' 63,1'/( 127 &21),*85(' )RU VSLQGOH � WR EH SURJUDPPDEOH� LW PXVW EH FRQILJXUHG LQ $03� D GHFRGH HUURU�

6(&21'$5< $8;� :25' 6$0( $6 $;,6 1$0( 7KH VHFRQGDU\ DX[LOLDU\ ZRUG �XVXDOO\ %� LV WKH VDPH DV DQ D[LV QDPH� FDXVLQJ DQ LQWHUSUHWDWLRQ
FRQIOLFW IRU WKH FRQWURO� 7KLV ZRUG DQG DOO D[LV QDPHV DUH DVVLJQHG LQ $03�

6(( �0(66$*(� ,1 352*5$0 %/2&. 7KH SURJUDPPHU KDV DVVLJQHG D V\VWHP SDUDPHWHU WKDW JHQHUDWHV WKLV PHVVDJH� WHOOLQJ WKH
RSHUDWRU WR UHDG WKH FRPPHQW LQ WKH FXUUHQW SDUW SURJUDP EORFN� 3URJUDP H[HFXWLRQ ZLOO UHVXPH
ZKHQ F\FOH VWDUW LV SUHVVHG�

6(48(1&( 180%(5 287 2) 5$1*( $ VHTXHQFH QXPEHU EH\RQG WKH UDQJH RI � � ����� ZDV SURJUDPPHG�

6(48(1&( 6723 180%(5 )281' $ VHTXHQFH VWRS QXPEHU KDV EHHQ DFWLYDWHG� DQG WKDW VHTXHQFH QXPEHU KDV EHHQ IRXQG LQ WKH
FXUUHQWO\ H[HFXWLQJ SURJUDP� ([HFXWLRQ ZLOO VWRS DIWHU WKH EORFN FRQWDLQLQJ WKH VHTXHQFH
QXPEHU FRUUHVSRQGLQJ WR WKH VHTXHQFH VWRS QXPEHU LV H[HFXWHG� ([HFXWLRQ ZLOO UHVXPH ZKHQ
F\FOH VWDUW LV SUHVVHG�

6(5&26 &20081,&$7,216 /267 &RPPXQLFDWLRQV EHWZHHQ WKH ��3& 6(5&26 PDVWHU DQG DOO GHYLFHV LQ WKH ILEHU RSWLF ULQJ LV
ORVW� 7KH 6(5&26 FDEOH PD\ EH GDPDJHG� FRPPXQLFDWLRQV EHWZHHQ RQH RU PRUH RI WKH GULYHV
PD\ EH ORVW� RU SRZHU WR RQH RU PRUH RI \RXU GULYHV PD\ EH RII� 7KH V\VWHP UHPDLQV LQ (��6WRS
XQWLO WKLV FRQGLWLRQ LV FRUUHFWHG�

6(5&26 &<&/( 7,0(�)* 6&$1 7,0( 0,60$7&+ $Q DWWHPSW ZDV PDGH WR $03 D )LQH )RUHJURXQG 6FDQ 7LPH SDUDPHWHU WKDW ZDV QRW DQ LQWHJHU
PXOWLSOH RI WKH 6(5&26 &\FOH 7LPH SDUDPHWHU� 2QO\ LQWHJHU PXOWLSOHV DUH SHUPLWWHG� 7R FRUUHFW
WKLV HUURU� UHFRQILJXUH $03 VR WKDW WKH SUHYLRXVO\ PHQWLRQHG SUHUHTXLVLWH LV PHW�

6(5&26 0$67(5���3& +$1'6+$.( )$8/7 7KH KDQGVKDNH EHWZHHQ WKH ��3& 6(5&26 PDVWHU DQG WKH ��3& PDLQ WKDW RFFXUV HDFK FRDUVH
IRUHJURXQG VFDQ GLG QRW FRPSOHWH LQ WKH WLPH DOORWWHG� 7KH V\VWHP UHPDLQV LQ (��6WRS XQWLO D
SRZHU F\FOH RI WKH FRQWURO LV FRQGXFWHG� ,Q WKH HYHQW WKDW WKLV HUURU RFFXUV� FRQWDFW \RXU
5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ IRU DVVLVWDQFH�

6(5&26 0(025< )$,/85( $ PHPRU\ IDLOXUH ZDV GHWHFWHG LQ HLWKHU WKH ��3& 6(5&26 PDVWHU RU RQH RI WKH ���� VHULDO
GULYHV FRQQHFWHG RQ WKH ILEHU RSWLF ULQJ� 7KLV FRQGLWLRQ PD\ RFFXU LI WKH VL]H RI WKH $03 LPDJH
UHFHLYHG E\ WKH ���� &1& 6HULDO 'ULYH LV ODUJHU WKDQ SHUPLWWHG� 7KLV FRQGLWLRQ PD\ EH WKH UHVXOW
RI D PLVPDWFK EHWZHHQ \RXU 2'6 $03 YHUVLRQ DQG WKH ���� 6(5&26 VODYH VRIWZDUH� ,Q WKH
HYHQW WKDW WKLV HUURU RFFXUV� FRQWDFW \RXU 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ IRU DVVLVWDQFH�

6(5&26 1(7:25. 29(5/$3 7KH ��3& 6(5&26 PDVWHU GLG QRW FRPSOHWH SURFHVVLQJ WKH GDWD IRU RQH FRPPXQLFDWLRQV F\FOH
ZKLOH LQ WKH F\FOLF SKDVH �SKDVH �� RI WKH 6(5&26 SURWRFRO EHIRUH DQRWKHU FRPPXQLFDWLRQV
F\FOH VWDUWHG� 8QWLO WKH HUURU LV FOHDUHG E\ WKH 6(5&26 PDVWHU VRIWZDUH� WKH ��3& ZLOO UHPDLQ
LQ (��6WRS� &KHFN \RXU V\VWHP WR PDNH VXUH WKDW WKHUH LV QRW D PLVFRQILJXUDWLRQ RI $03 RU \RX
GR QRW KDYH DQ LQFRUUHFW YHUVLRQ RI WKH ��3& 6(5&26 PDVWHU VRIWZDUH LQVWDOOHG RQ \RXU V\VWHP�
,Q WKH HYHQW WKDW WKLV SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ
IRU DVVLVWDQFH�

6(5&26 3+$6( � 127 &203/(7(' $Q HUURU RFFXUUHG LQ WKH 6(5&26 SURWRFRO GXULQJ SKDVH � RI WKH 372 UXQ��XS VHTXHQFH� 7KLV
HUURU DSSHDUV ZKHQ FRPPXQLFDWLRQV EHWZHHQ WKH ��3& 6(5&26 PDVWHU DQG DOO GULYHV
FRQQHFWHG RQ WKH ILEHU RSWLF ULQJ IDLOHG WR UHDFK SKDVH � RI WKH SURWRFRO ZLWKLQ �V� 7KLV PHVVDJH
PD\ DSSHDU LI�
�SRZHU WR WKH GULYH LV ORVW RU QR SRZHU ZDV DSSOLHG
�D SRZHU XS RU SRZHU GRZQ VHTXHQFH LQWHUUXSWHG SKDVH � FRPPXQLFDWLRQV
� WKHUH LV D PLVPDWFK EHWZHHQ WKH 6(5&26 QRGH DGGUHVVHV FRQILJXUHG LQ $03 DQG WKH DFWXDO
���� &1& 6HULDO 'ULYH QRGH DGGUHVVHV

,I WKLV HUURU RFFXUV� WKH ��3& 6(5&26 PDVWHU LQLWLDOL]HV FRPPXQLFDWLRQV DQG DWWHPSWV WR
FRPSOHWH SKDVH � RI WKH 6(5&26 SURWRFRO� 9HULI\ WKDW HDFK $03HG GHYLFH KDV D 6(5&26
DGGUHVV WKDW PDWFKHV WKH 6(5&26 DGGUHVV RI WKH SK\VLFDO GHYLFH ORFDWHG RQ WKH ILEHU RSWLFH
ULQJ� ,Q WKH HYHQW WKDW WKLV SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW
SHUVRQ�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

6(5&26 3+$6( � 127 &203/(7(' $Q HUURU RFFXUUHG LQ WKH 6(5&26 SURWRFRO GXULQJ SKDVH � RI WKH 372 UXQ��XS VHTXHQFH� 7KLV
PHVVDJH PD\ DSSHDU LI�
�SRZHU WR WKH GULYH LV ORVW
�D SRZHU XS RU SRZHU GRZQ VHTXHQFH LQWHUUXSWHG SKDVH � FRPPXQLFDWLRQV
� WKHUH LV D V\QFKURQL]DWLRQ SUREOHP EHWZHHQ WKH ��3& 6(5&26 PDVWHU DQG D GULYH RQ WKH
ILEHU RSWLF ULQJ

,I WKLV HUURU RFFXUV� WKH ��3& 6(5&26 PDVWHU ZLOO DWWHPSW WR UHVWDUW FRPPXQLFDWLRQV EHJLQQLQJ LQ SKDVH � RI

WKH SURWRFRO� ,Q RUGHU WR FOHDU WKLV HUURU� SRZHU F\FOH \RXU GULYH� ,Q WKH HYHQW WKDW WKLV SUREOHP
SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�

6(5&26 3+$6( � 127 &203/(7(' $Q HUURU RFFXUUHG LQ WKH 6(5&26 SURWRFRO GXULQJ SKDVH � RI WKH 372 UXQ��XS VHTXHQFH� 7KLV
PHVVDJH PD\ DSSHDU LI�
�SRZHU WR WKH GULYH LV ORVW
�D SRZHU XS RU SRZHU GRZQ VHTXHQFH LQWHUUXSWHG SKDVH � FRPPXQLFDWLRQV
� WKHUH LV D V\QFKURQL]DWLRQ SUREOHP EHWZHHQ WKH ��3& 6(5&26 PDVWHU DQG D GULYH RQ WKH
ILEHU RSWLF ULQJ

,I WKLV HUURU RFFXUV� WKH ��3& 6(5&26 PDVWHU ZLOO DWWHPSW WR UHVWDUW FRPPXQLFDWLRQV EHJLQQLQJ
LQ SKDVH � RI WKH SURWRFRO� ,Q RUGHU WR FOHDU WKLV HUURU� SRZHU F\FOH \RXU GULYH� ,Q WKH HYHQW WKDW
WKLV SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�

6(5&26 3+$6( � 127 &203/(7(' $Q HUURU RFFXUUHG LQ 6(5&26 SURWRFRO GXULQJ SKDVH � RI WKH 372 UXQ��XS VHTXHQFH� 7KLV
PHVVDJH PD\ DSSHDU LI�
�SRZHU WR WKH GULYH LV ORVW
�D SRZHU XS RU SRZHU GRZQ VHTXHQFH LQWHUUXSWHG F\FOLF �SKDVH �� FRPPXQLFDWLRQV
� WKH VHUYR SURFHVVRU LV LQGLFDWLQJ D IDXOW
� WKH 6651 LV LQGLFDWLQJ D IDXOW
,I DQ\ RI WKHVH FRQGLWLRQV RFFXU� WKH ��3& ZLOO ORJ D VHFRQG PHVVDJH SURYLGLQJ DGGLWLRQDO
LQIRUPDWLRQ LQ FRQMXQFWLRQ ZLWK WKH RULJLQDO PHVVDJH� ,Q RUGHU WR FOHDU WKLV HUURU� SRZHU F\FOH
\RXU GULYH� ,Q WKH HYHQW WKDW WKLV SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ
VXSSRUW SHUVRQ�

6(5&26 5,1* /267 '$7$ 7KH ��3& 6(5&26 PDVWHU GHWHFWHG GDWD ORVV GXULQJ FRPPXQLFDWLRQV LQ WKH F\FOLF SKDVH
�SKDVH �� RI WKH 6(5&26 SURWRFRO� 'XULQJ F\FOLF FRPPXQLFDWLRQV� WKH 6(5&26 SURWRFRO
UHTXLUHV WKH WUDQVDFWLRQ RI GDWD EHWZHHQ WKH PDVWHU DQG VODYH WR FRPSOHWH DW VSHFLILF�
SUHGHILQHG LQWHUYDOV� ,I WKH PDVWHU RU VODYH GHWHFWV DQ LQFRPSOHWH FRPPXQLFDWLRQV F\FOH� WKH
��3& JRHV LQWR (��6WRS DQG WKH ��3& DWWHPSWV WR UHVWDUW 6(5&26 FRPPXQLFDWLRQV EHJLQQLQJ LQ
SKDVH �� ,Q WKH HYHQW WKDW WKLV SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW
SHUVRQ�

6(5&26 6(592 32:(583 )$8/7 $Q HUURU RFFXUUHG GXULQJ ���� '63 SURFHVVRU SRZHU��XS� 3RVVLEOH FDXVHV DUH�
� WKH VHUYR '63 SURFHVVRU GLG QRW LQLWLDOL]H FRUUHFWO\
�XQDEOH WR VHW XS $03 RU IODVK 6,006 RQ WKH ���� VHUYR '63 ORRS SURFHVVRU
7KLV HUURU LQGLFDWHV D SUREOHP ZLWK WKH VHUYR KDUGZDUH RU D FRPSDWLELOLW\ SUREOHP EHWZHHQ WKH
���� 6(5&26 VODYH VRIWZDUH DQG WKH VHUYR VRIWZDUH� ,Q WKH HYHQW WKDW WKLV IDXOW RFFXUV�
FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�

6(5&26 6/$9( 32:(5 )$,/ 7KLV FRQGLWLRQ RFFXUUHG DV D UHVXOW RI RQH RI WKH IROORZLQJ�
�SRZHU VXSSO\ LQ WKH ���� &1& 6HULDO 'ULYH IDLOHG
� WKH ���� &1& 6HULDO 'ULYH GHWHFWHG DQ LQWHUUXSWLRQ LQ SRZHU ����9�
� WKH ���9 SRZHU VXSSO\ IHOO EHORZ DFFHSWDEOH OHYHOV

6(5&26 6/$9( 32:(583 )$8/7 $Q HUURU RFFXUUHG GXULQJ LQLWLDOL]DWLRQ RI WKH VODYH ���� '63 SURFHVVRU� 7KLV HUURU LQGLFDWHV D
SUREOHP ZLWK WKH ���� 6(5&26 VODYH KDUGZDUH RU D FRPSDWLELOLW\ SUREOHP EHWZHHQ WKH ��3&
6(5&26 PDVWHU VRIWZDUH DQG WKH ���� 6(5&26 VODYH VRIWZDUH� ,Q WKH HYHQW WKDW WKLV SUREOHP
SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�

6(5&26 06 6<1&+ /267 21 ���� &ORFN V\QFKURQL]DWLRQ EHWZHHQ WKH ��3& 6(5&26 PDVWHU DQG ���� 6(5&26 VODYH ZDV ORVW�
'DWD ZDV QRW UHFHLYHG RU LW ZDV UHFHLYHG DW WKH ZURQJ WLPH� ,Q RUGHU WR FOHDU WKLV HUURU� SRZHU
F\FOH \RXU GULYH� ([FHVVLYH HOHFWULFDO QRLVH RU D KDUGZDUH IDXOW PD\ EH WKH FDXVH RI WKLV
SUREOHP� 7R FRUUHFW WKLV SUREOHP SRZHU GRZQ \RXU 3& DQG DOO GHYLFHV LQ WKH ILEHU RSWLF ULQJ�
9HULI\ WKH ILEHU FDEOHV DUH VHFXUHO\ IDVWHQHG DQG LI SRVVLEOH� HOLPLQDWH DQ\ VRXUFH RI
XQQHFHVVDU\ QRLVH WKDW PLJKW WULJJHU WKH SUREOHP� :LWKRXW DSSO\LQJ SRZHU WR WKH PDFKLQH WRRO�
UHVWDUW WKH ��3& DQG DSSO\ SRZHU WR HDFK RI WKH GULYHV FRQQHFWHG RQ WKH ILEHU RSWLF ULQJ� ,I WKH
HUURU LV QR ORQJHU DSSDUHQW� UHVWDUW \RXU V\VWHP� ,I WKLV SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO
5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

6(5&26 66 6<1&+ /267 21 ���� &ORFN V\QFKURQL]DWLRQ EHWZHHQ WKH ���� 6(5&26 VODYH DQG WKH VHUYR ORRS SURFHVVRU ZDV ORVW�
'DWD ZDV QRW UHFHLYHG RU LW ZDV UHFHLYHG DW WKH ZURQJ WLPH� ([FHVVLYH HOHFWULFDO QRLVH RU D
KDUGZDUH IDXOW PD\ EH WKH FDXVH RI WKLV SUREOHP� 7R FRUUHFW WKLV SUREOHP SRZHU GRZQ \RXU 3&
DQG DOO GHYLFHV LQ WKH ILEHU RSWLF ULQJ� 9HULI\ WKH ILEHU FDEOHV DUH VHFXUHO\ IDVWHQHG DQG LI
SRVVLEOH� HOLPLQDWH DQ\ VRXUFH RI XQQHFHVVDU\ QRLVH WKDW PLJKW WULJJHU WKH SUREOHP� :LWKRXW
DSSO\LQJ SRZHU WR WKH PDFKLQH WRRO� UHVWDUW WKH ��3& DQG DSSO\ SRZHU WR HDFK RI WKH GULYHV
FRQQHFWHG RQ WKH ILEHU RSWLF ULQJ� ,I WKH HUURU LV QR ORQJHU DSSDUHQW� UHVWDUW \RXU V\VWHP� ,I WKLV
SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO $XWRPDWLRQ VXSSRUW SHUVRQ�

6(5,$/ &20081,&$7,216 %8))(5 29(5)/2: $ SHULSKHUDO GHYLFH FRPPXQLFDWLRQ HUURU �VXFK DV D WDSH UHDGHU�� 7KH ��� FKDUDFWHU LQSXW
�UHFHLYH� EXIIHU KDV RYHUIORZHG� 'DWD PD\ KDYH EHHQ ORVW� &KHFN \RXU FRQILJXUHG
FRPPXQLFDWLRQV SURWRFRO �IORZ FRQWURO� DQG FKHFN IRU SURSHU FDEOLQJ�SLQ FRQQHFWLRQV�

6(5,$/ &20081,&$7,216 (5525 �� 7KLV LV DQ LQWHUQDO VRIWZDUH HUURU� 7KH FRQWURO LV XQDEOH WR DFFHVV ')� 'ULYHU�

6(5,$/ &20081,&$7,216 (5525 �� 7KLV LV DQ LQWHUQDO VRIWZDUH HUURU� &KHFN FDEOHV DQG WU\ DJDLQ�

6(5,$/ &20081,&$7,216 (5525 �� 7KLV LV DQ LQWHUQDO VRIWZDUH HUURU� 7KLV LV DQ XQNQRZQ ')� 'ULYHU HUURU�

6(5,$/ &20081,&$7,216 (5525 �� 7KLV LV DQ LQWHUQDO VRIWZDUH HUURU� 7KH FRQWURO LV XQDEOH WR DFFHVV WKH VHULDO FRPPXQLFDWLRQV
SRUW�� FKHFN FDEOHV DQG WU\ DJDLQ�

6(5,$/ &20081,&$7,216 (5525 �� 6HULDO FRPPXQLFDWLRQV SRUW KDV QRW UHFHLYHG WKH H[SHFWHG UHVSRQVH LQ WKH WLPH DOORZHG�

6(5,$/ &20081,&$7,216 )5$0,1* (5525 $Q LQFRUUHFW QXPEHU RI ELWV ZDV HQFRXQWHUHG GXULQJ D UHDG RSHUDWLRQ� &KHFN \RXU GHYLFH VHWXS�

6(5,$/ &20081,&$7,216 3$5,7< (5525 ,QFRUUHFW SDULW\ RI GDWD ZDV UHFHLYHG� &KHFN \RXU GHYLFH VHWXS�

6(5,$/ 3257 ,1 86( 7KLV PHVVDJH ZLOO DSSHDU LI D VHULDO FRPPXQLFDWLRQV SRUW LV EXV\ ZKHQ FKHFNHG SULRU WR
WUDQVPLVVLRQ�

6(5,$/ 8$57 %8))(5 29(5)/2: 7KH � FKDUDFWHU EXIIHU RQ WKH 8$57 UHFHLYHU KDV RYHUIORZHG� $ FKDUDFWHU KDV EHHQ ORVW� &KHFN
FRPPXQLFDWLRQV VHWXS�

6(592 $03 & /223 *$,1 (5525 2QH RI WKH IROORZLQJ $03 SDUDPHWHU HUURUV H[LVW�
&XUUHQW 3URS� *DLQ � &XUUHQW ,QWHJUDO *DLQ � ����

RU

&XUUHQW 3URS� *DLQ � &XUUHQW ,QWHJUDO *DLQ ! ��

6(592 $03 (5525 7KHUH LV DQ HUURU LQ RQH RU PRUH RI WKH $03 SDUDPHWHUV UHODWLYH WR VHUYR FRQWURO RU DQ DEVROXWH
IHHGEDFN HQFRGHU IDLOHG WR LQLWLDOL]H�

6(592 $03 )'%. 3257 (5525 7KH IHHGEDFN SRUW DVVLJQPHQWV LQ $03 DUH ZURQJ� IRU H[DPSOH� WZR VHUYRV DUH XVLQJ WKH VDPH
IHHGEDFN SRUW RQ WKH VDPH VHUYR PRGXOH� 0DNH VXUH WR FKHFN WKH HUURU ORJ IRU DGGLWLRQDO
PHVVDJHV WKDW PD\ DSSHDU LQ FRQMXQFWLRQ ZLWK WKLV PHVVDJH�

6(592 $03 )( /,0,76 &255(&7 2QH RU PRUH RI WKH IROORZLQJ $03 SDUDPHWHUV ZHUH FKDQJHG WR VDWLVI\ WKH IROORZLQJ HTXDWLRQ�

,QSRVLWLRQ %DQG � *DLQ %UHDN 3RLQW � )HHGUDWH 6XSSUHVVLRQ � ([FHVV (UURU

7KH VHUYR PRGXOH ZRXOG KDYH GLVDEOHG FRQWURO RSHUDWLRQ LI WKHVH SDUDPHWHUV ZHUH QRW FKDQJHG�

6(592 $03 ,' 63((' &255(&7 2QH RU PRUH RI WKH IROORZLQJ $03 SDUDPHWHUV ZHUH FKDQJHG WR VDWLVI\ WKH IROORZLQJ HTXDWLRQ�

R� � 0RWRU VSHHG DW VWDUWLQJ ,G � 0RWRU VSHHG DW ,G %UHDN 3RLQW � 0D[� 0RWRU 6SHHG

7KH VHUYR PRGXOH ZRXOG KDYH GLVDEOHG FRQWURO RSHUDWLRQ LI WKHVH SDUDPHWHUV ZHUH QRW FKDQJHG�

6(592 $03 287387 3257 (5525 7KH RXWSXW SRUWV DV DVVLJQHG LQ $03 DUH ZURQJ� IRU H[DPSOH� WZR VHUYRV RQ WKH VDPH ERDUG DUH
DVVLJQHG WR WKH VDPH RXWSXW SRUW�

6(592 $03 9 /223 *$,1 (5525 2QH RI WKH IROORZLQJ $03 SDUDPHWHU HUURUV H[LVW�

9HORFLW\ 3URS� *DLQ � 9HORFLW\ ,QWHJUDO *DLQ � �����

RU

9HORFLW\ 3URS� *DLQ �� 9HORFLW\ ,QWHJUDO *DLQ ! �

6(592 $03� $03 7<3( (5525 7KH $03 SDUDPHWHUV VSHFLI\LQJ DPSOLILHU W\SHV DQG FRQQHFWRUV DUH FRQWUDGLFWRU\�

6(592 $03/,),(5 )$8/7 7KLV LQGLFDWHV WKDW D IDXOW VLJQDO KDV EHHQ UHFHLYHG IURP D VHUYR DPSOLILHU� ,W FDQ XVXDOO\ EH
FRUUHFWHG E\ WXUQLQJ RII SRZHU WR WKH DPSOLILHU� DQG WKHQ EDFN RQ�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

6(592 %86< '85,1* +20,1* 23(5$7,21 7KLV HUURU LQGLFDWHV WKDW WKH VHUYR SURFHVVRU ZDV XQDEOH WR UHVSRQG GXULQJ D KRPLQJ RSHUDWLRQ�
,W FDQ RFFXU XQGHU WKH XQXVXDO FRQGLWLRQ UHVXOWLQJ IURP WZR RU PRUH VHUYR D[HV UHDFKLQJ WKHLU
KRPH SRLQW VLPXOWDQHRXVO\� *HQHUDOO\� WKH D[HV FDQ EH UH�KRPHG ZLWK QR SUREOHPV�

6(592 &21),*85$7,21 (5525 7KH $03 VHUYR FRQILJXUDWLRQ LV LQFRQVLVWHQW� $Q H[DPSOH RI WKLV HUURU ZRXOG EH LI WKH
GRZQORDGHG $03 ILOH ZHUH FRQILJXUHG IRU RQO\ WZR D[HV� ZKHQ WKH $03 SDUDPHWHU ´1XPEHU RI
0RWRUV RQ )LUVW %RDUGµ ZDV VHW IRU WKUHH�

6(592 &20081,&$7,216 (5525 $ FRPPXQLFDWLRQV HUURU RFFXUUHG EHWZHHQ WKH FRQWURO DQG WKH VHUYR PRGXOH�

6(592 &855(17 /223 (5525 :KLOH UXQQLQJ DQ D[LV� WKH DOORZDEOH FXUUHQW ORRS SURSRUWLRQDO HUURU RU FXUUHQW ORRS LQWHJUDO HUURU
KDV JRQH RXW RI UDQJH�

6(592 ,17(5)$&( )$,/85( 7KH VHUYR LQWHUIDFH GLDJQRVWLFV SHUIRUPHG RQ SRZHU�XS KDYH IDLOHG� $WWHPSW WR SRZHU XS DJDLQ�
,I WKH HUURU UHPDLQV� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6(592 326 	 9(/ )% 6,*1 (55 7KLV LV D SRZHU WXUQ�RQ HUURU ZKLFK RFFXUV ZKHQ WKH VLJQV RI WKH SRVLWLRQ DQG YHORFLW\ IHHGEDFN
GHYLFHV GR QRW PDWFK ZKHQ D FRPPRQ IHHGEDFN SRUW LV XVHG IRU ERWK�

6(592 32:(5 83 6(48(1&( (5525 7KH VHUYR SURFHVVRU GLDJQRVWLFV SHUIRUPHG RQ SRZHU�XS KDYH IDLOHG� $WWHPSW WR SRZHU XS
DJDLQ� ,I WKH HUURU UHPDLQV� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6(592 32:(583 ',$*1267,&6 )$,/85( 7KH VHUYR PRGXOH GLDJQRVWLFV SHUIRUPHG RQ SRZHU�XS KDYH IDLOHG� 3RVVLEOH FDXVHV LQFOXGH
LQFRUUHFW VHUYR $03 SDUDPHWHUV EHLQJ GRZQORDGHG� $Q H[DPSOH ZRXOG EH FRQILJXULQJ $03 IRU
ILYH D[HV ZKHQ WKHUH LV RQO\ RQH VHUYR PRGXOH LQVWDOOHG�

6(592 352&(6625 $66,*10(17 (5525 7RR PDQ\ VHUYRV ZHUH $03HG RU D VHUYR ZDV DVVLJQHG WR D QRQ�H[LVWHQW VHUYR SURFHVVRU� 7KH
V\VWHP LV KHOG LQ (�6WRS� 7KH PHVVDJH LQGLFDWHV DQ HUURU LQ WKH WRWDO QXPEHU RI ILWWHG D[HV DQG
VSLQGOHV� RU LQ WKH $03HG YDOXHV RI�

1XPEHU RI 0RWRUV RQ �VW ERDUG
1XPEHU RI 0RWRUV RQ �QG ERDUG�

6(592 352&(6625 29(5/$3 7KH DQDORJ YHUVLRQ RI WKH VHUYR VXE�V\VWHP SURYLGHV ILQH LWHUDWLRQ RYHUODS GHWHFWLRQ� 7KLV
PHVVDJH LV GLVSOD\HG LI WKH ILQH LWHUDWLRQ VRIWZDUH RQ WKH '63 GRHV QRW H[HFXWH WR FRPSOHWLRQ LQ
RQH ILQH LWHUDWLRQ�

6(592 3520 &+(&.680 (5525 7KH FKHFNVXP WHVW RQ WKH VHUYR SURFHVVRU VRIWZDUH VWRUHG LQ 3520 PHPRU\ KDV IDLOHG� 7KLV
WHVW LV SHUIRUPHG RQ SRZHU�XS DQG SHULRGLFDOO\ ZKLOH WKH V\VWHP LV UXQQLQJ� &RQWDFW
$OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6(592 372 ',$*1267,&6 )$,/ 7KH VHUYR FDUG KDV IDLOHG LWV SRZHU�XS GLDJQRVWLFV� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW
VHUYLFHV�

6(592 372 6(48(1&( (5525 7KH VHUYR FDUG KDV IDLOHG LWV SRZHU�XS GLDJQRVWLFV� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW
VHUYLFHV�

6(592 7,0(�287 5($',1* $%62/87( (1&2'(5 'XULQJ SRZHU�XS LQLWLDOL]DWLRQ RI WKH SRVLWLRQ UHJLVWHUV RU GXULQJ D KRPLQJ RSHUDWLRQ� WKH VHUYR
SURFHVVRU KDV IDLOHG WR UHWXUQ D UHDG ZLWKLQ WKH UHTXLUHG WLPH DIWHU WKH DEVROXWH SRVLWLRQ KDV
EHHQ UHTXHVWHG E\ WKH PDLQ SURFHVVRU� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6(592 7,0(�287 5($',1* )(('%$&. 'XULQJ D KRPLQJ RSHUDWLRQ� LI WKHUH LV DQ HUURU UHDGLQJ IHHGEDFN IURP WKH VHUYR PRGXOH� WKLV
PHVVDJH DSSHDUV� 7KLV XVXDOO\ RFFXUV ZKHQ WKH V\VWHP VFDQ WLPH LV FORVH WR WKH WKUHVKROG DW
ZKLFK ORJLF H[HFXWLRQ FDQ MXVW FRPSOHWH DQG ZKHQ KRPLQJ PRUH WKDQ � D[HV DW D WLPH� 7KLV
HUURU FDQ EH DYRLGHG E\ KRPLQJ D[HV LQGLYLGXDOO\ RU LQFUHDVLQJ WKH V\VWHP VFDQ WLPH LQ $03�

6(7 =(52 127 $//2:(' 21� $ VHW ]HUR RSHUDWLRQ RQ WKH VSHFLILHG D[LV LV QRW SHUPLWWHG� 7\SLFDOO\ WKLV LV EHFDXVH HLWKHU WKH
FRQWURO LV QRW LQ PDQXDO PRGH� RU WKH VHOHFWHG D[LV LV LQ WKH SURFHVV RI EHLQJ MRJJHG�

6(783 %8))(5 $//2& (5525 �� &1& 67233,1* 7KH ��3& H[HFXWLYH ZDV XQDEOH WR DOORFDWH WKH VHWXS EXIIHUV XVHG IRU SURFHVVLQJ SDUW SURJUDP
EORFNV�

6+$)7 9$/8( ! 180%(5 2) 32&.(76 $Q DWWHPSW ZDV PDGH WR DVVLJQ D VKDIW SRFNHW WKDW LV JUHDWHU WKDQ WKH QXPEHU RI SRFNHWV
DVVLJQHG IRU WKDW FXVWRP WRRO� 7KH VKDIW SRFNHW QXPEHU PXVW EH D YDOXH EHWZHHQ � DQG WKH
QXPEHU RI SRFNHWV DVVLJQHG WR WKDW WRRO�

6+$5(' $;,6 &21),*85$7,21 (5525 (LWKHU WKHUH DUH WRR PDQ\ VKDUHG D[HV FRQILJXUHG� D VKDUHG D[LV KDV WKH VDPH QDPH DV VRPH
RWKHU D[LV LQ WKH V\VWHP� WKH GLDPHWHU D[HV RQ D ODWKH DUH VKDUHG D[HV� RU VRPH RWKHU
PLVFHOODQHRXV FRQILJXUDWLRQ HUURU RFFXUUHG�

6+$5(' $;,6 127 ,1 352&(66 <RX KDYH DWWHPSWHG WR SRVLWLRQ D VKDUHG D[LV �RU UHFRXSOH D VKDUHG GXDO D[LV� QRW FXUUHQWO\
DYDLODEOH WR WKH UHTXHVWLQJ SURFHVV� $ VKDUHG D[LV FDQ RQO\ EH SRVLWLRQHG E\ WKH SURFHVV
FXUUHQWO\ FRQWUROOLQJ WKH VKDUHG D[LV�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

6+$5(' 63,1'/( &217(17,21 7KLV LV D UXQ�WLPH GHFRGH HUURU� $ SURFHVV DWWHPSWHG WR DFWLYDWH DQ H[FOXVLYH�XVH VSLQGOH PRGH
RU FKDQJH WKH VSLQGOH VSHHG ZKHQ DQRWKHU SURFHVV ZDV XVLQJ LW� 7KH SURFHVV JRHV LQWR F\FOH
VWRS�

6+,)7 $:$< )520 (1'32,17 :KHQ D F\OLQGULFDO JULQGHU F\FOH �*�� RU *��� LV SURJUDPPHG ZLWK D VKLIW DQG SOXQJH� DQG WKH
VKLIW LQFUHPHQW GRHV QRW PRYH WRZDUGV WKH F\FOH HQGSRLQW� WKLV PHVVDJH LV JHQHUDWHG� 7KH VKLIW
LQFUHPHQW PXVW PRYH WRZDUGV WKH F\FOH HQGSRLQW�

6+,)7 9$/8( +$6 722 0$1< ',*,76 <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

6.,33,1* 6285&( 127 ,1&/8'(' 02'8/(�6� :KHQ \RX GRZQORDGHG \RXU 3$/ SURJUDP WKH VRXUFH FRGH IRU VRPH PRGXOHV ZDV QRW LQFOXGHG�
7KH 2'6 VRIWZDUH FDQ GHFLGH WR QRW LQFOXGH WKH VRXUFH RQ VHOHFWHG PRGXOHV ZKHQ LW GHWHUPLQHV
WKHLU LV QRW VXIILFLHQW PHPRU\ RQ WKH FRQWURO WR KROG ERWK WKH 3$/ LPDJH DQG WKH VRXUFH FRGH�
7KH 3$/ VHDUFK PRQLWRU XWLOLW\ ZLOO QRW PRQLWRU DQ\ 3$/ PRGXOHV WKDW GR QRW KDYH WKHLU VRXUFH
FRGH GRZQORDGHG�

6/$6+ 127 $//2:(' $Q HUURU RFFXUUHG LQ *�� '+� FRPPXQLFDWLRQV EORFN�

6/$9( $;,6 /(77(5 &$1127 %( 352*5$00(' $Q DWWHPSW ZDV PDGH� ZKHQ XVLQJ GXDO D[HV� WR SURJUDP WKH VODYH·V D[LV OHWWHU�

63,1'/( &21),*85$7,21 (5525 $Q DWWHPSW WR FRQILJXUH D VSLQGOH WKDW GLG QRW KDYH D VHUYR ERDUG LGHQWLILHG LQ $03 WR LQGLFDWH WR
ZKLFK ERDUG WKH VSLQGOH LV FRQQHFWHG� 7KH VSLQGOH PXVW EH LQFOXGHG LQ WKH QXPEHU��RI��PRWRUV
$03 SDUDPHWHU IRU WKH ERDUG WKH VSLQGOH LV RQ�

63,1'/( (5525� $03 ),567 63,1'/( �67 $03 RUGHU RI VSLQGOHV PXVW EH VSLQGOH �� VSLQGOH �� VSLQGOH ��

63,1'/( (5525� $03 6(&21' 63,1'/( �1' $03 RUGHU RI VSLQGOHV PXVW EH VSLQGOH �� VSLQGOH �� VSLQGOH ��

63,1'/( (5525� $03 7+,5' 63,1'/( �5' $03 RUGHU RI VSLQGOHV PXVW EH VSLQGOH �� VSLQGOH �� VSLQGOH ��

63,1'/( ,6 &/$03(' $Q DWWHPSW ZDV PDGH WR SURJUDP D EORFN FRQWDLQLQJ D VSLQGOH FRGH RWKHU WKDQ DQ 0�� ZKLOH WKH
3$/ RU ORJLF VHUYR FODPS UHTXHVW IODJ IRU WKH VSLQGOH ZDV VHW�

63,1'/( 02'(6 ,1&203$7,%/( $Q DWWHPSW ZDV PDGH WR HQWHU YLUWXDO PRGH ZKHQ WKH VSLQGOH WKDW LV XVHG IRU WKLV PRGH LV
V\QFKURQL]HG DV WKH IROORZHU VSLQGOH RU DQ DWWHPSW ZDV PDGH WR SHUIRUP HQG IDFH PLOOLQJ GXULQJ
V\QFKURQL]DWLRQ�

63,1'/( 02725 63((' 722 +,*+ :KHQ XVLQJ D ���� PRWRU DV D VSLQGOH� IHHGEDFN UHVROXWLRQ FRPELQHG ZLWK \RXU FRQILJXUHG
PD[LPXP VSLQGOH VSHHG ZRXOG UHWXUQ IHHGEDFN FRXQWV IDVWHU WKDQ WKH FRQWURO FDQ UHOLDEO\
GHFRGH� (LWKHU UHGXFH WKH PD[LPXP FRQILJXUHG VSLQGOH VSHHG� RU UHGXFH WKH FRQILJXUHG
IHHGEDFN FRXQWV IRU WKH VSLQGOH LQ $03�

63,1'/( 0867 %( 7+( /$67 6(592 :KHQ WKH V\VWHP LV $03HG� WKH VSLQGOH PXVW EH DVVLJQHG WR WKH ILUVW DYDLODEOH SRUW DIWHU DOO D[HV
KDYH EHHQ DVVLJQHG�

63,1'/( 127 $66,*1(' $ VSLQGOH D[LV ZDV $03HG� EXW QRW DVVLJQHG WR DQ\ SURFHVV�

63,1'/( 25'(5 (5525� $03 $8;� � 6(&21' $03 RUGHU RI VSLQGOHV PXVW EH SULPDU\ VSLQGOH� DX[� VSLQGOH �� DX[� VSLQGOH ��

63,1'/( 25'(5 (5525� $03 $8;� � 7+,5' $03 RUGHU RI VSLQGOHV PXVW EH SULPDU\ VSLQGOH� DX[� VSLQGOH �� DX[� VSLQGOH ��

63,1'/( 25'(5 (5525� $03 35,0$5< �67 $03 RUGHU RI VSLQGOHV PXVW EH SULPDU\ VSLQGOH� DX[� VSLQGOH �� DX[� VSLQGOH ��

63,1'/( 6<1& 127 &21),*85(' 7KH SURJUDPPHU DWWHPSWHG WR HQWHU V\QFKURQL]HG VSLQGOH PRGH EHIRUH LW ZDV FRQILJXUHG LQ
$03�

63,1'/( 6<1& 81$9$,/$%/( 7+,6 352&(66 $Q DWWHPSW ZDV PDGH WR HQWHU V\QFKURQL]HG VSLQGOH PRGH RQ D GXDO��SURFHVV FRQWURO ZKHQ WKH
SURFHVV ZDV QRW \HW FRQILJXUHG IRU ERWK VSLQGOHV LQ WKH V\QFKURQL]HG SDLU�

648$5( 5227 2) 1(*$7,9( (5525 ,QWHUQDO PDWK HUURU KDV RFFXUUHG� FRQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

648$5( 5227 2) 1(*$7,9( ,19$/,' $Q DWWHPSW ZDV PDGH WR GHWHUPLQH WKH VTXDUH URRW RI D QHJDWLYH QXPEHU XVLQJ WKH FDOFXODWRU RU
WKURXJK D SDUDPDFUR 6457 FRPPDQG�

6651 &20081,&$7,216 (5525 $ ���� 6(5&26 GULYH UHSRUWHG DQ HUURU ZLWK WKH V\VWHP VHULDO FRPPXQLFDWLRQV QHWZRUN
�6651� WKDW PRQLWRUV KDUGZDUH VWDWXV� ([FHVVLYH HOHFWULFDO QRLVH FRXOG FDXVH WKH 6651 LQ WKH
GULYH WR IDXOW� 7KLV PHVVDJH PD\ DOVR DSSHDU LI WKH WHUPLQDWRU FRQQHFWRU RQ WKH ���� &1&
6HULDO 'ULYH LV ORRVHQHG RU UHPRYHG ZKLOH WKH V\VWHP LV RSHUDWLQJ� 7R UHFRYHU IURP WKLV
FRQGLWLRQ� UHPRYH SRZHU WR WKH GULYH� YHULI\ WKDW WKH WHUPLQDWLQJ FRQQHFWRU LV DWWDFKHG� DQG
SRZHU XS WKH ���� &1& 6HULDO 'ULYH� ,I WKH SUREOHP SHUVLVWV� FRQWDFW \RXU ORFDO 5RFNZHOO
$XWRPDWLRQ VXSSRUW SHUVRQ�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

6651 127 ,1,7,$/,=(' �;� $Q 6651 RQ D ���� UDFN ZDV QRW LQLWLDOL]HG SURSHUO\� 2QH SRVVLEOH FDXVH IRU WKLV PHVVDJH WR
DSSHDU GXULQJ SRZHU��XS LV LI WKH WHUPLQDWRU FRQQHFWRU RQ RQH RI WKH ���� &1& 6HULDO GULYHV
�;  � RU �� LV PLVVLQJ� 7KH V\VWHP UHPDLQV LQ (��6WRS XQWLO LQLWL]LDOL]DWLRQ LV FRPSOHWH� 7R
UHFRYHU IURP WKH VLWXDWLRQ� SOXJ WKH WHUPLQDWRU DQG SRZHU F\FOH WKH GULYH�

6725(' 3$66:25' /,67 72 %$&.83 7KLV PHVVDJH DSSHDUV DIWHU WKH SDVVZRUG OLVW KDV EHHQ VXFFHVVIXOO\ VWRUHG WR WKH FRQWURO·V
EDFNXS PHPRU\�

6725,1* 72 %$&.83 � 3/($6( :$,7 7KLV PHVVDJH DSSHDUV ZKHQHYHU $03 RU D[LV FDOLEUDWLRQ GDWD LQ 5$0 LV EHLQJ VWRUHG LQ EDFNXS
PHPRU\�

6:,7&+/(66 +20( 127 $//2:(' :,7+ '&0 $Q DWWHPSW ZDV PDGH WR H[HFXWH D SURJUDPPHG D[LV PRYH EHIRUH WKH D[HV KDYH EHHQ KRPHG�
$[HV PXVW EH KRPHG EHIRUH WKH\ FDQ EH PRYHG WKURXJK SDUW SURJUDP RU 0', FRPPDQGV� 7KLV
PHVVDJH PD\ DOVR DSSHDU LI WKHUH ZDV DQ DWWHPSW WR XVH VZLWFKOHVV KRPLQJ RQ DQ D[LV ZLWK
GLVWDQFH FRGHG PDUNHU �'&0� IHHGEDFN�

6<0%2/ 1$0( )250$7 (5525 &KHFN WKH UHPRWH V\PERO DQG &1& V\PERO WR PDNH VXUH WKH\ H[LVW RQ ERWK UHPRWH DQG &1&�
&KHFN WKH WDEOH RI WKH UHDG RQO\ RU ZULWH RQO\ YDULDEOHV�

6<0%2/ 127 )281' &KHFN WKH UHPRWH V\PERO DQG &1& V\PERO WR PDNH VXUH WKH\ H[LVW RQ ERWK UHPRWH DQG &1&�
&KHFN WKH WDEOH RI WKH UHDG RQO\ RU ZULWH RQO\ YDULDEOHV�

6<1&+521,=$7,21 '($'/2&. $ V\QFKURQL]DWLRQ FRGH LV DFWLYDWHG DQG FDXVHG WKH DFWLYDWLQJ SURFHVV WR ZDLW RQ D SURFHVV WKDW
LV DOUHDG\ ZDLWLQJ�

6<1&+ 63,1'/(6 0,6&21),*85(' &DXVHV IRU WKLV FRXOG EH� RQO\ RQH VSLQGOH �HLWKHU FRQWUROOLQJ RU IROORZHU� ZDV GHILQHG LQ WKH
V\QFKURQL]HG VSLQGOH SDLU� \RX H[FHHGHG WKH VLPSOH IHHGEDFN UDWLR OLPLWDWLRQ RI �� �H�J�� ���� RU
������ RU RQ D PXOWLSURFHVV V\VWHP� RQH �RU ERWK� RI WKH VSLQGOHV LQ WKH V\QFK SDLU LV FXUUHQWO\ QRW
DYDLODEOH WR WKH SURFHVV PDNLQJ WKH V\QFKURQL]DWLRQ UHTXHVW�

6<1&+ 63,1'/(6 5(48,5( )(('%$&. 2QH RU ERWK RI WKH VSLQGOHV� FRQILJXUHG LQ $03 DV D PHPEHU RI D V\QFKURQL]HG SDLU� GLG QRW
KDYH IHHGEDFN� %RWK VSLQGOHV LQ D V\QFKURQL]HG SDLU PXVW EH HTXLSSHG ZLWK DQ $03 FRQILJXUHG
IHHGEDFN GHYLFH�

6<17$; (5525 �&200$� $ PLVVLQJ FRPPD RU DQ H[WUD FRPPD ZDV IRXQG LQ WKH SURJUDP EORFN�

6<67(0 ',$*1267,& �� $Q LOOHJDO SDUDPHWHU ZDV SDVVHG LQWR D VZLWFK VWDWHPHQW �PLG�SURJUDP VWDUW� LQ WKH FRQWURO
VRIWZDUH� &RQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6<67(0 ',$*1267,& �� $Q LOOHJDO SDUDPHWHU ZDV SDVVHG LQWR D VZLWFK VWDWHPHQW �$6&,, EXIIHU WDVN� LQ WKH FRQWURO
VRIWZDUH� &RQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6<67(0 ',$*1267,& �� $Q LOOHJDO SDUDPHWHU ZDV SDVVHG LQWR D VZLWFK VWDWHPHQW �$6&,, EXIIHU WDVN� LQ WKH FRQWURO
VRIWZDUH� &RQWDFW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

6<67(0 02'8/( *5281' )$8/7 7KH ���� V\VWHP PRGXOH KDV GHWHFWHG D JURXQG IDXOW� 7KH V\VWHP JHQHUDWHV D JURXQG IDXOW
ZKHQ WKHUH LV DQ LPEDODQFH LQ WKH '& EXV RI JUHDWHU WKDQ �$� 7KLV GULYH HUURU FDQ EH FDXVHG E\
LQFRUUHFW ZLULQJ �YHULI\ PRWRU DQG JURXQG ZLULQJ�� PRWRU PDOIXQFWLRQ� RU DQ D[LV PRGXOH ,*%7
PDOIXQFWLRQ� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

6<67(0 02'8/( 29(5 7(03 7KH ���� FRQWDLQV D WKHUPDO VHQVRU ZKLFK VHQVHV WKH LQWHUQDO DPELHQW WHPSHUDWXUH� &DXVHV
FRXOG EH� WKDW WKH FDELQHW DPELHQW WHPSHUDWXUH LV DERYH UDWLQJ� 7KH PDFKLQH GXW\ F\FOH
UHTXLUHV DQ 506 FXUUHQW H[FHHGLQJ WKH FRQWLQXRXV UDWLQJ RI WKH FRQWUROOHU� 7KH DLUIORZ DFFHVV WR
WKH ���� LV OLPLWHG RU EORFNHG� 7KLV GRHV QRW QHFHVVDULO\ LQGLFDWH D PRWRU RYHU WHPSHUDWXUH�
0RWRU RYHU WHPSHUDWXUH VHQVRUV VKRXOG EH ZLUHG GLUHFWO\ LQWR WKH (�6WRS VWULQJ� 7R FOHDU WKLV
IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�
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6<67(0 02'8/( 29(5 92/7$*( 7KH ���� V\VWHP PRGXOH EXVV YROWDJH H[FHHGV WKH PD[LPXP RSHUDWLQJ YROWDJH� 7KH '&
SRZHU EXV LV FRQWLQXRXVO\ PRQLWRUHG� ,I LW H[FHHGV D SUHVHW OHYHO ���� 9GF�� D IDXOW LV VHQVHG
DQG WKH SRZHU VXSSO\ LV GLVDEOHG� 7KLV FDQ EH FDXVHG E\ DQ XQGHU VL]HG VKXQW UHTXLUHPHQW�
VKXQW UHJXODWRU IXVH KDV EORZQ� WKH VKXQW UHJXODWRU WUDQVLVWRU KDV PDOIXQFWLRQHG� WKH SRZHU
GULYHU ERDUG LV PDOIXQFWLRQLQJ DQG LQFRUUHFWO\ VHQVLQJ WKH EXV YROWDJH� WKH &1& DFF�GHF UDWH LV
LQFRUUHFWO\ VHW� WKH LQSXW OLQH YROWDJH LV H[FHVVLYH� WKH V\VWHP LQHUWLD LV WRR KLJK FDXVLQJ
H[FHVVLYH HQHUJ\ WR EH UHWXUQHG WR WKH SRZHU VXSSO\ EXV� RU D YHUWLFDO D[LV ZLWK LQVXIILFLHQW
FRXQWHUEDODQFLQJ LV RYHU GULYLQJ WKH VHUYRPRWRU DQG FDXVLQJ H[FHVVLYH HQHUJ\ WR EH UHWXUQHG WR
WKH SRZHU VXSSO\ EXV� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
�SRZHU F\FOH WR \RXU ���� GULYH
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

6<67(0 02'8/( 3+$6( /266 7KH ���� V\VWHP PRGXOH KDV GHWHFWHG D ORVV RI RQH RI WKH LQSXW SRZHU SKDVHV� 7KH
WKUHH��SKDVH LQSXW OLQH LV PRQLWRUHG DQG D IDXOW ZLOO EH LVVXHG ZKHQ D SKDVH ORVV LV GHWHFWHG�
7\SLFDO FDXVHV LQFOXGH� RQH RU PRUH LQSXW OLQH IXVHV KDYH RSHQHG� FRQWDFWRU PDOIXQFWLRQ� RU
LQFRUUHFW ZLULQJ� 7R FOHDU WKLV IDXOW� \RX VKRXOG�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

6<67(0 02'8/( 81'(5 92/7$*( 7KH ���� V\VWHP PRGXOH YROWDJH GRHV QRW PHHW WKH PLQLPXP RSHUDWLQJ YROWDJH� 7KH '& SRZHU
EXVV VKDOO DFWLYDWH WKH XQGHU YROWDJH OLPLW ZKHQ WKH EXV GURSV WR ���9 GF RU OHVV� ,W ZLOO FOHDU DW
���9 GF� 7\SLFDO FDXVHV LQFOXGH ORZ YROWDJH RQ WKH WKUHH SKDVH LQSXW�
�GHWHUPLQH WKH FDXVH RI WKH IDXOW
� UHVROYH WKH VLWXDWLRQ
� WXUQ \RXU V\VWHP EDFN RQ
)RU PRUH LQIRUPDWLRQ UHJDUGLQJ WKLV IDXOW� UHIHU WR WKH 7URXEOHVKRRWLQJ FKDSWHU RI WKH ���� 'LJLWDO
$& 0XOWL��$[LV 0RWLRQ &RQWURO 6\VWHP 8VHU 0DQXDO�

7

�7� :25' ,1 &,5&8/$5 02'( $Q DWWHPSW ZDV PDGH WR DFWLYDWH D WRRO OHQJWK RIIVHW LQ D EORFN WKDW JHQHUDWHV D FLUFXODU PRYH�
7RRO OHQJWK RIIVHWV FDQ EH DFWLYDWHG RQO\ LQ OLQHDU EORFNV �RU LQ QRQ�PRWLRQ EORFNV LI $03 LV VR
FRQILJXUHG��

7��:25' 127 $//2:(' :,7+ 0�� 1(;7 722/ ,1 7 :25' ZDV VHOHFWHG DV WKH WRRO��FKDQJH W\SH LQ $03 ZKLOH D 7��ZRUG LV
SURJUDPPHG LQ DQ 0�� EORFN�

7$1 &,5&/( 127 ,1 �67 %/2&. :KHQ HGLWLQJ D SURJUDP� DQ DWWHPSW ZDV PDGH WR GLJLWL]H DQ DUF XVLQJ ^&,5&/( 7$1*17` DV
WKH ILUVW EORFN LQ WKH SURJUDP� 7R XVH WKLV GLJLWL]LQJ IRUPDW� WKH FRQWURO PXVW ILUVW KDYH D WRRO SDWK
SURJUDPPHG WR PDNH WKH DUF WDQJHQW�

7(03/$7( 352*5$0 127 )281' $ WUDQVIHU OLQH TXLFN YLHZ LWHP ZDV VHOHFWHG ZLWKRXW WKH FRUUHFW SDUW SURJUDP WHPSODWH SUHVHQW LQ
WKH SURWHFWHG GLUHFWRU\� 7KHUH DUH �� WUDQVIHU OLQH F\FOHV DQG WKHUH PXVW EH SDUW SURJUDP
WHPSODWHV 49�� WKUX 49�� SUHVHQW LQ WKH SURWHFWHG GLUHFWRU\� 5HIHU WR \RXU 7�/,1(�� 4XLFN
6WDUW JXLGH IRU GHWDLOV RQ UHSODFLQJ�UHVWRULQJ WKHVH SDUW SURJUDP WHPSODWHV�

7+,5' 63,1'/( 127 $9$,/$%/( $03 FRQILJXUDWLRQ HUURU� VSLQGOH � FDQ EH FRQILJXUHG RQO\ RQ D ������

7+,5' 63,1'/( 127 &21),*85(' )RU VSLQGOH � WR EH SURJUDPPDEOH� LW PXVW EH FRQILJXUHG LQ $03� D GHFRGH HUURU�

7+5'6�,1 :25' )250$7 ),1(5 7+$1 7KH ZRUG IRUPDW SURJUDPPHG LV UHTXHVWLQJ D ILQHU UHVROXWLRQ WKDQ WKH D[LV ZRUG IRUPDW IRU WKH
FRUUHVSRQGLQJ D[LV DOORZV� 7KHVH ZRUG IRUPDWV DUH VHW LQ $03�

7+5($' )(('5$7( 722 /$5*( 7KH OHDG LV WRR ODUJH LQ WKUHDGLQJ PRGH� 3URJUDP VORZHU VSLQGOH VSHHG�

7+5($' /($' (5525 7KH WKUHDG OHDG ZDV WRR ODUJH RU WRR VPDOO� 7KLV FRPPRQO\ RFFXUV ZKHQ FXWWLQJ D YDULDEOH
WKUHDG OHDG DQG EHIRUH WKH HQG RI WKH WKUHDGLQJ SDVV LV UHDFKHG� (LWKHU WKH OHDG JRHV WR ]HUR
IRU D GHFUHDVLQJ OHDG WKUHDG� RU DQ D[LV VSHHG ZRXOG H[FHHG LWV PD[LPXP DOORZDEOH FXWWLQJ
IHHGUDWH ZKHQ FXWWLQJ DQ LQFUHDVLQJ OHDG WKUHDG�
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7+5($' /($' ,6 =(52 1R WKUHDG OHDG KDV EHHQ SURJUDPPHG LQ D EORFN WKDW FDOOV IRU WKUHDG FXWWLQJ� 7KUHDG OHDG LV
SURJUDPPHG ZLWK HLWKHU DQ )� RU DQ (�ZRUG�

7+5($' 38//287 ',67$1&( 722 /$5*( 7KH SURJUDPPHG WKUHDGLQJ SXOORXW GLVWDQFH LV ODUJHU WKDQ WKH SURJUDPPHG GLVWDQFH RI WKH
WKUHDG GHSDUWXUH�

7+5($' 38//287 67233(' $7 ,��3/$1( 7KH FKDPIHU EORFN RI D WKUHDGLQJ F\FOH LV VKRUWHQHG VR WKDW WKH FRPELQDWLRQ RI SXOORXW DQJOH DQG
SXOORXW GLVWDQFH GRHV QRW FDXVH WKH UHWUDFW LQ D[LV � WR JR EH\RQG WKH ,��SODQH� 7KH $03 SXOORXW
DQJOH LV VWLOO XVHG IRU WKH FKDPIHU�

7+5($',1* ',67$1&( ,6 =(52 $ WKUHDGLQJ F\FOH KDV EHHQ SURJUDPPHG ZLWK QR WKUHDG� 3URJUDP DQ HQG�SRLQW RU DQ HQG�SRLQW
GLIIHUHQW IURP WKH VWDUW�SRLQW�

7,0(�287 2&&855(' :+,/( :$,7,1* )25 ,1387 :KHQ GRZQORDGLQJ $03 RU 3$/ IURP WKH 2'6 ZRUNVWDWLRQ WR WKH FRQWURO� WKH PHVVDJH 2.$<
72 '2:1/2$'" �<�1�� DSSHDUV RQ WKH FRQWURO VFUHHQ� ,I \RX GR QRW UHVSRQG ZLWKLQ DQ DOORZHG
WLPH� WKLV HUURU ZLOO DSSHDU�

7,0(5 0867 67$57 :,7+ � <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

722 0$1< � > � ,1 (;35(66,21 7KH FRQWURO KDV IRXQG DQ XQPDWFKHG QXPEHU RI >@ LQ D SURJUDP EORFN RU FDOFXODWRU RSHUDWLRQ� $OO
OHIW EUDFNHWV ´>µ PXVW KDYH D FRUUHVSRQGLQJ ULJKW EUDFNHW ´@µ�

722 0$1< � @ � ,1 (;35(66,21 7KH FRQWURO KDV IRXQG DQ XQPDWFKHG QXPEHU RI >@ LQ D SURJUDP EORFN RU FDOFXODWRU RSHUDWLRQ� $OO
ULJKW EUDFNHWV ´@µ PXVW KDYH D FRUUHVSRQGLQJ OHIW EUDFNHW ´>µ�

722 0$1< ���� '5,9(6 $03(' $Q DWWHPSW ZDV PDGH WR $03 PRUH WKDQ WZR ���� 6(5&26 GULYHV�

722 0$1< ���� 3$77(516 ,1 0(025< $Q DWWHPSW ZDV PDGH WR HQWHU D ���� SDWWHUQ LQWR WKH FRQWURO·V PHPRU\ ZKHQ WKH LQWHUQDO
FURVV�UHIHUHQFH WDEOH RI SDWWHUQ UHSHDW QDPHV ZDV IXOO� 7KH LQWHUQDO FURVV�UHIHUHQFH WDEOH RI
SDWWHUQ UHSHDW QDPHV FDQ RQO\ KROG �� SDWWHUQ UHSHDW QDPHV�

722 0$1< $&7,9( 352&(66(6 &21),*85(' $Q $03 KDV EHHQ ORDGHG WKDW KDV WRR PDQ\ DFWLYHO\ FRQILJXUHG SURFHVVHV IRU WKLV FRQWUROOHU
PRGHO� 7KH ��� VHULHV DQG WKH GXDO ODWKH FDQ KDYH RQO\ � DFWLYH SURFHVVHV�

722 0$1< $;(6 352*5$00(' 7RR PDQ\ D[LV OHWWHUV ZHUH SURJUDPPHG LQ D IL[HG F\FOH EORFN�

722 0$1< $;(6 6(/(&7(' )25 ',63/$< :KHQ XVLQJ WKH ^$;,6 6(/(&7` VRIWNH\� \RX FDQ GLVSOD\ RQO\ � D[HV� ,I \RX DWWHPSW WR GLVSOD\
PRUH WKDQ � D[HV� WKLV PHVVDJH LV GLVSOD\HG�

722 0$1< &2'(6 ,1 6<1&+ %/2&. 6\QFK FRGHV PXVW EH LQ D EORFN E\ WKHPVHOYHV� H[FHSW IRU DQ 1� RU 2�ZRUG� ������������ GXDO
ODWKH RQO\�

722 0$1< '(&,0$/ 32,176 $ ZRUG RU SDUDPHWHU YDOXH KDV EHHQ SURJUDPPHG ZLWK WZR RU PRUH GHFLPDO SRLQWV�

722 0$1< '(9,&(6 21 ,�2 5,1* 7KH ,�2 ULQJ FDQQRW VXSSRUW WKH QXPEHU RI GHYLFHV WKDW KDV EHHQ FRQQHFWHG�

722 0$1< (;35(66,21 1(676 7KH PD[LPXP QXPEHU RI QHVWHG H[SUHVVLRQV LV ��� IRU H[DPSOH� >3��>3��>3�@@@ KDV �
H[SUHVVLRQV QHVWV�

722 0$1< *��·6 $ *�� FDQFHO PRGDO SDUDPDFUR FRGH ZDV H[HFXWHG ZKHQ QR PRGDO SDUDPDFUR ZDV DFWLYH�
7KLV LV W\SLFDOO\ FDXVHG ZKHQ WKHUH DUH IHZHU QHVWHG PRGDO SDUDPDFURV WKDQ WKH SURJUDPPHU
H[SHFWHG�

722 0$1< ,�-�. 6(76 $Q DWWHPSW ZDV PDGH WR GHILQH D ORFDO SDUDPDFUR SDUDPHWHU WKDW LV JUHDWHU WKDQ ��� XVLQJ ,�-�.�
DUJXPHQW VHWV� $ PD[LPXP RI �� GLIIHUHQW ,� -� .� VHWV PD\ EH SURJUDPPHG IRU HDFK VHW RI ORFDO
SDUDPHWHUV�

722 0$1< 0$&52 &$//6 7KH PD[LPXP QXPEHU RI QHVWHG SDUDPDFURV ZDV UHDFKHG� 2QO\ � SDUDPDFURV FDQ EH DFWLYH DW
DQ\ RQH WLPH�

722 0$1< 027256 $03(' 21 �67 %2$5' 7KH $03 SDUDPHWHU IRU WKH QXPEHU RI PRWRUV RQ WKH ILUVW VHUYR ERDUG LV ODUJHU WKDQ WKH QXPEHU
RI D[HV LQ WKH V\VWHP�

722 0$1< 1(67(' �'2� &200$1'6 0RUH WKDQ WKH DOORZDEOH QXPEHU SDUDPDFUR '2 ORRSV DUH DFWLYH DW RQH WLPH� $ PD[LPXP RI �
QHVWHG '2 ORRSV DUH DOORZHG�

722 0$1< 121027,21 %/2&.6�'($'/2&. 7KHUH ZHUH WRR PDQ\ QRQ�PRWLRQ EORFNV HQFRXQWHUHG GXULQJ WKH ORRN�DKHDG IRU FXWWHU
FRPSHQVDWLRQ RU 433� &RQVXOW $OOHQ�%UDGOH\ FXVWRPHU VXSSRUW VHUYLFHV�

722 0$1< 121027,21 &+$0)(5�5$',86 %/2&.6 7RR PDQ\ QRQ�PRWLRQ EORFNV VHSDUDWH WKH ILUVW WRRO SDWK WKDW GHWHUPLQHV WKH FKDPIHU RU UDGLXV
VL]H �SURJUDPPHG ZLWK D �5 RU �&� IURP WKH VHFRQG WRRO SDWK� $ PD[LPXP QXPEHU RI
QRQ�PRWLRQ EORFNV LV VHW LQ $03 E\ WKH V\VWHP LQVWDOOHU� $ QRQ�PRWLRQ EORFN LV GHILQHG DV DQ\
EORFN WKDW GRHV QRW JHQHUDWH D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

722 0$1< 32&.(76 ,1 528*+,1* &<&/( $ PD[LPXP RI � SRFNHWV FDQ H[LVW LQ D URXJKLQJ F\FOH�
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722 0$1< 433 121027,21 %/2&.6 7RR PDQ\ QRQPRWLRQ EORFNV VHSDUDWH WKH ILUVW DQG VHFRQG WRRO SDWKV ZLWK XQNQRZQ LQWHUVHFWLRQV
LQ 4XLFN3DWK 3OXV� $ PD[LPXP QXPEHU RI QRQPRWLRQ EORFNV LV VHW LQ $03 E\ WKH V\VWHP
LQVWDOOHU� $ QRQPRWLRQ EORFN LV GHILQHG DV DQ\ EORFN WKDW GRHV QRW JHQHUDWH D[LV PRWLRQ LQ WKH
FXUUHQW SODQH�

722 0$1< 6(5&26 $;(6 )25 6&$1 7,0( $Q DWWHPSW ZDV PDGH WR $03 PRUH 6(5&26 D[HV WKDQ ZDV DOORZHG E\ WKH 6(5&26 6FDQ
7LPH� 7KH $03HG IRUHJURXQG VFDQ WLPH PXVW EH LQFUHDVHG IRU WKH QXPEHU RI $03HG ����
D[HV�

722 0$1< 6+$5(' 63,1'/(6 7RR PDQ\ VSLQGOHV ZHUH VSHFLILHG DV EHLQJ VKDUHG E\ WZR RU PRUH SURFHVVHV�

722 0$1< 63,1'/(6 0RUH WKDQ RQH VSLQGOH LV FRQILJXUHG RQ WKH FRQWURO�

722 0$1< 68%352*5$0 &$//6 7KH PD[LPXP QXPEHU RI QHVWHG VXESURJUDPV ZDV UHDFKHG� 2QO\ � VXE�SURJUDPV PD\ EH
DFWLYH DW DQ\ RQH WLPH�

722/ &21),*85$7,21 :,// 127 ),7 :KHQ DVVLJQLQJ D FXVWRP WRRO LQ WKH UDQGRP WRRO WDEOH� WKH QXPEHU RI SRFNHWV DVVLJQHG WR WKH
WRRO UHODWLYH WR WKH SRVLWLRQ RI WKH VHOHFWHG VKDIW SRFNHW ZLOO FRQIOLFW ZLWK D GLIIHUHQW WRRO DOUHDG\
DVVLJQHG WR D SRFNHW� ,I WKH FXVWRP WRRO LV WR EH DVVLJQHG DV HQWHUHG� LW PXVW EH DVVLJQHG WR D
GLIIHUHQW VKDIW SRFNHW� RU WKH WRRO WKDW FRQIOLFWV ZLWK WKH FXVWRP WRROV ORFDWLRQ PXVW EH PRYHG�

722/ (175< (;&(('6 /,0,7 7KH VHOHFWHG WRRO QXPEHU HQWHUHG LV JUHDWHU WKDQ WKH $03HG PD[LPXP WRRO QXPEHU HQWHUHG E\
WKH V\VWHP LQVWDOOHU�

722/ *5283 '2(6 127 (;,67 $Q DWWHPSW ZDV PDGH WR HGLW D WRRO JURXS LQ WKH WRRO OLIH PDQDJHPHQW WDEOHV WKDW GRHV QRW \HW
H[LVW LQ WKH WRRO GLUHFWRU\� $ JURXS PXVW EH FUHDWHG E\ XVLQJ WKH ^722/ ',5` VRIWNH\ RSWLRQV�

722/ 2))6(7 &+$1*(6 127 $//2:(' 'XULQJ FHUWDLQ F\FOHV� *�� WRRO FKDQJH RSHUDWLRQV DUH QRW DOORZHG�

722/ 2))6(7 5(48,5(6 027,21 %/2&. $ WRRO RIIVHW FDQQRW EH FKDQJHG LQ D QRQ�PRWLRQ EORFN� $ QRQ�PRWLRQ EORFN LV DQ\ EORFN WKDW
GRHV QRW JHQHUDWH D[LV PRWLRQ LQ WKH FXUUHQW SODQH�

722/ 5$',86 722 /$5*( 7KH SURJUDPPHG WRRO UDGLXV LQ D *�� RU *�� SRFNHW F\FOH LV WRR ODUJH IRU WKH SRFNHW FRQWRXU� $
VPDOOHU UDGLXV WRRO PXVW EH XVHG WR PDFKLQH RXW WKH FXUUHQW SRFNHW FRQWRXU�

722/ 5$',86 722 60$// )25 32&.(7 6,=( 7KH SURJUDPPHG WRRO UDGLXV LQ D *�� RU *�� SRFNHW F\FOH LV WRR VPDOO IRU WKH SRFNHW FRQWRXU�
(LWKHU VHOHFW D ODUJHU WRRO IRU WKH SRFNHW FRQWRXU RU UHGXFH WKH DPRXQW RI PDWHULDO WR EH UHPRYHG
HDFK URXJK FXW RI WKH F\FOH�

723 2) 352*5$0 5($&+(' :KHQ SHUIRUPLQJ RQH RI WKH SURJUDP VHDUFK RSHUDWLRQV� WKH ILUVW EORFN LQ WKH SURJUDP KDV EHHQ
UHDFKHG�

75$9(56( 127 $//2:(' 21 � $Q DWWHPSW ZDV PDGH WR PRYH DQ D[LV DW UDSLG WUDYHUVH EHIRUH LW ZDV EHHQ KRPHG� 7KLV RQO\
DSSOLHV WR D[HV WKDW KDYH VRIWZDUH RYHUWUDYHO OLPLWV�

7<3( � ,17(55837 ,1&203$7,%/( :,7+ *�� 7KLV PHVVDJH RFFXUV ZKHQ UHWXUQLQJ IURP D W\SH � SURJUDP LQWHUUXSW WKDW SUHYLRXVO\ LQWHUUXSWHG
D *�� EORFN� 7KH LQWHUUXSW LV DOORZHG KRZHYHU WKH UHWXUQ PRYH LV LQYDOLG VLQFH WKH D[LV ZDV
SUHYLRXVO\ LQ WKH *�� PRGH� <RX PXVW PDQXDOO\ LQWHUYHQH WR FRQWLQXH SURJUDP H[HFXWLRQ� :H
UHFRPPHQG VZLWFKLQJ WR D W\SH � SURJUDP LQWHUUXSW�

8

8$57 3257 ,6 $/5($'< 23(1 7KH UHTXHVWHG VHULDO FRPPXQLFDWLRQV SRUW KDV DOUHDG\ EHHQ RSHQHG� 7KLV PHVVDJH ZLOO DSSHDU
LI DQ DWWHPSW LV PDGH WR VHQG GDWD WR D SRUW WKDW LV FXUUHQWO\ EHLQJ XVHG�

81$%/( 72 23(1 352*5$0 7KH FRQWURO FDQQRW ILQG WKH SURJUDP WKDW LV UHTXHVWHG� 0DNH VXUH WKH SURJUDP QDPH LV HQWHUHG
FRUUHFWO\ RU WKH SHULSKHUDO GHYLFH KDV WKH FRUUHFW SURJUDPV ORDGHG LQ LW�

81$%/( 72 23(1 7+( 8$57 3257 $ VHULDO FRPPXQLFDWLRQ SRUW HUURU KDV RFFXUUHG� UHWU\� 7KH FRQGLWLRQV WKDW FDQ OHDG WR WKLV HUURU
DUH XQXVXDO DQG JHQHUDOO\ ZLOO QRW H[LVW ZKHQ D VHFRQG DWWHPSW LV PDGH WR RSHQ WKH SRUW� ,I WKLV
HUURU LV JHQHUDWHG FRQWLQXRXVO\� LW LQGLFDWHV WKDW WKHUH PD\ EH D FRPPXQLFDWLRQV SRUW KDUGZDUH
IDLOXUH�

81$%/( 72 6<1&+ ,1 &855(17 02'( 7KH FRQWURO FDQ QRW SHUIRUP WKH UHTXHVW WR V\QFKURQL]H VSLQGOHV� 3RVVLEOH FDXVHV DUH�
V\QFKURQL]DWLRQ LV DOUHDG\ DFWLYH� YLUWXDO�F\OLQGULFDO SURJUDPPLQJ RU D WKUHDGLQJ RSHUDWLRQ LV
DFWLYH RQ WKH SULPDU\ RU IROORZHU VSLQGOH ZKHQ WKH V\QFKURQL]DWLRQ UHTXHVW LV PDGH� RU RQ D
GXDO��SURFHVV V\VWHP� RQH RI WKH UHTXHVWLQJ SURFHVVHV FDQQRW JDLQ FRQWURO RYHU ERWK VSLQGOHV�

81$%/( 72 :5,7( 72 )/$6+ 0(025< ,I IODVK 6,00V DSSHDU WR EH LQVWDOOHG FRUUHFWO\� UHPRYH DQG UHVHDW 6,00V� ,I SUREOHP SHUVLVWV�
FRQWDFW $OOHQ��%UDGOH\ VXSSRUW VHUYLFH�



(UURU DQG 6\VWHP 0HVVDJHV %����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

81'(),1(' ,17(55837 0$&52�68%352* $Q LQWHUUXSW SURJUDP UHTXHVW ZDV UHFHLYHG E\ WKH FRQWURO� EXW LW FDQQRW ILQG WKH SDUDPDFUR RU
VXE�SURJUDP ZLWK WKH FRUUHVSRQGLQJ SURJUDP QDPH LQ WKH SURJUDP GLUHFWRU\� 7KH SURJUDP
QDPH LV GHILQHG LQ WKH HQDEOH EORFN �0��� ZLWK D 3�ZRUG�

81(;3(&7(' '(37+ 352%( 75,3 *�� DGDSWLYH GHSWK SUREH KDV ILUHG XQH[SHFWHGO\� (LWKHU LW KDV ILUHG LQ D QRQ�*�� EORFN RU LW KDV
ILUHG EHIRUH WKH SURJUDPPHG *�� FRQWDFW UDQJH�

81.12:1 (5525 �� &1& 67233,1* $Q XQNQRZQ HUURU FRQGLWLRQ FDXVHG D IDWDO IDXOW WR RFFXU� &RQWDFW $OOHQ��%UDGOH\ 6XSSRUW
6HUYLFHV�

8163(&,),(' 1(7:25. (5525 $Q HUURU LV EHLQJ VHQW IURP DQRWKHU GHYLFH WKDW WKH PRGXOH FDQQRW LQWHUSUHW�

8186$%/( :25'6 ,1 =21( %/2&. $Q D[LV ZRUG RU RWKHU GDWD ZDV SURJUDPPHG LQ D SURJUDPPDEOH ]RQH EORFN �*��� *���� *���
*������ 7KHVH *�FRGHV PXVW EH SURJUDPPHG LQ EORFNV FRQWDLQLQJ QR RWKHU GDWD H[FHSW D EORFN
GHOHWH �� 1 ZRUG� RU FRPPHQWV�

815(&29(5$%/( (5525 &DQ RFFXU ZKHQ XSGDWLQJ IODVK 6,00V ZLWK QHZ ��6HULHV ILUPZDUH� 5HWU\ WKH XSGDWH XWLOLW\� ,I
SUREOHP SHUVLVWV� FDOO $OOHQ�%UDGOH\ 6XSSRUW 6HUYLFHV�

9

9(/ /223 ,19$/,' :,7+ '$& 287 $Q DWWHPSW ZDV PDGH WR VHOHFW WKH SRVLWLRQ�YHORFLW\ VHUYR ORRS W\SH RQ D �����+5 V\VWHP�

9,578$/ $;,6 127 $//2:(' 7KH YLUWXDO D[LV FDQ RQO\ EH SURJUDPPHG ZKHQ WKH FRQWURO LV LQ D YLUWXDO D[LV PRGH� <RX PXVW
SODFH WKH FRQWURO LQ *���� PRGH WR SURJUDP D YLUWXDO D[LV�

9,578$/ & 1(('6 63,1'/( :,7+ )'%. :KHQ WKH VSLQGOH LV WKH YLUWXDO & D[LV LQ D YLUWXDO & DSSOLFDWLRQ� LW PXVW EH FRQILJXUHG WR SURYLGH
IHHGEDFN WR WKH VHUYR PRGXOH�

9,578$/�5($/ $;,6 1$0( &21)/,&7 7KH D[LV FRQILJXUHG LQ $03 DV WKH 9LUWXDO & D[LV ZDV SUHYLRXVO\ FRQILJXUHG DV D OLQHDU PDFKLQH
D[LV�

:

:$51,1* � *�� 2))6(76 $/7(5(' 7KLV PHVVDJH ZDUQV WKDW WKH RIIVHWV ZHUH FKDQJHG E\ D *�� EORFN GXULQJ H[HFXWLRQ IURP D
PLG�SURJUDP VWDUW�

:$51,1* � 352*5$0 67$57,1* $7 %(*,11,1* $Q DFWLYH SURJUDP ZDV HGLWHG DQG WKHQ WKH HGLWRU H[LWHG� 7KLV FDXVHV WKH DFWLYH SURJUDP WR
UHVWDUW DW WKH EHJLQQLQJ RI WKH SURJUDP�

:$51,1* � 9(5,)< 02'$/ &2'(6 7KH 0,' 67$57 352*5$0 IHDWXUH WKDW DFWLYDWHV PRGDO FRGHV IRU PLG�SURJUDP H[HFXWLRQ LV
UHTXHVWLQJ WKDW WKHVH JHQHUDWHG PRGDO FRGHV EH FKHFNHG EHIRUH SURJUDP H[HFXWLRQ LV VWDUWHG�
7KHVH PRGDO FRGHV FDQ EH FKHFNHG RQ WKH *� DQG 0�FRGH VWDWXV VFUHHQV�

:$51,1* �� :$7&+'2* -803(5 ,6 ,167$//(' 7KLV HUURU LQGLFDWHV WKDW WKH ZDWFKGRJ KDV EHHQ E\SDVVHG RQ WKH FRQWURO KDUGZDUH DQG \RXU
V\VWHP ZLOO QRW UHSRUW ZDWFKGRJ HUURUV� &DOO $OOHQ�%UDGOH\ ILHOG VHUYLFH�

:$7&+'2* 7,0(287 �� &1& 67233,1* 7KH ZDWFKGRJ WLPHG RXW GXH WR D SRVVLEOH IDLOXUH LQ WKH ��3& H[HFXWLYH� &RQWDFW ORFDO
$OOHQ��%UDGOH\ 6XSSRUW 6HUYLFH�

:$7&+/,67 $//2& (5525 �� &1& 67233,1* 7KH H[HFXWLYH ZDV XQDEOH WR DOORFDWH VXIILFLHQW PHPRU\ IRU ZDWFKOLVWV WR UXQ WKH &1& H[HFXWLYH�

:+((/ $;,6 027,21 ,19$/,' ,1 *�����*���� :KLOH LQ WKH DQJOHG ZKHHO JULQGLQJ PRGH \RX KDYH DWWHPSWHG WR SURJUDP WKH ZKHHO D[LV GLUHFWO\�
2QO\ WKH YLUWXDO D[LV DQG WKH D[LDO D[LV FDQ EH SURJUDPPHG LQ DQJOHG ZKHHO PRGH�

:,/'&$5' 0867 %( $7 67$57�(1' 2) 6<0%2/ <RX KDYH XVHG LQFRUUHFW VHDUFK VWULQJ V\QWD[ LQ WKH 3$/ VHDUFK PRQLWRU XWLOLW\�

:25. &2�25' &+$1*(6 127 $//2:(' <RX KDYH DWWHPSWHG WR PDNH D FKDQJH WR WKH ZRUN FRRUGLQDWH V\VWHP DW DQ LQYDOLG WLPH�
&KDQJHV WR WKH ZRUN FRRUGLQDWH V\VWHP FDQ QRW EH SHUIRUPHG ZKHQ VRPH IHDWXUHV DUH DFWLYH�
'LVDEOH WKH RIIHQGLQJ IHDWXUH EHIRUH DWWHPSWLQJ WR FKDQJH FRRUGLQDWH V\VWHPV�



(UURU DQG 6\VWHP 0HVVDJHV%����

3XEOLFDWLRQ ��������� �� $SULO ����

0HVVDJH 'HVFULSWLRQ

=

=�:25' &$1127 %( *5($7(5 7+$1 5�:25' 7KH GHSWK �=�ZRUG� RI D SRFNHW IRUPHG XVLQJ D *���� DQG *���� KHPLVSKHULFDO SRFNHW F\FOH
FDQQRW EH JUHDWHU WKDQ WKH UDGLXV �5�ZRUG� RI WKDW SRFNHW�

=21( � 352*5$0 (5525 7KH QH[W EORFN LQ WKH SURJUDP RU 0', HQWU\ ZRXOG FDXVH WKH VSHFLILHG D[LV WR HQWHU WKH UHVWULFWHG
DUHD RI SURJUDPPDEOH ]RQH ��

=21( � 352*5$0 (5525� 7KH FXUUHQW EORFN LQ WKH SURJUDP RU 0', HQWU\ FDXVHG WKH VSHFLILHG D[LV WR HQWHU WKH UHVWULFWHG
DUHD RI SURJUDPPDEOH ]RQH ��

=21( � 352*5$0 (5525 7KH QH[W EORFN LQ WKH SURJUDP RU 0', HQWU\ ZRXOG FDXVH WKH VSHFLILHG D[LV WR HQWHU RU H[LW WKH
DUHD GHILQHG DV SURJUDPPDEOH ]RQH ��

=21( � 352*5$0 (5525� 7KH FXUUHQW EORFN LQ WKH SURJUDP RU 0', HQWU\ FDXVHG WKH VSHFLILHG D[LV WR HQWHU WKH UHVWULFWHG
DUHD RI SURJUDPPDEOH ]RQH ��

(1' 2) $33(1',;



$SSHQGL[ (&

3XEOLFDWLRQ ��������� �� $SULO ����

*�FRGH 7DEOHV

7KLV DSSHQGL[ OLVWV WKH *�FRGHV IRU \RXU &1&� 7KH\ DUH OLVWHG QXPHULFDOO\ DORQJ
ZLWK D EULHI GHVFULSWLRQ RI WKHLU XVH� 7KHVH *�FRGHV DUH GLVFXVVHG LQ GHWDLO LQ WKH
VHFWLRQV ZLWKLQ WKLV PDQXDO WKDW UHIHU WR WKHLU VSHFLILF XVDJH�

7KH JURXS QXPEHUV JLYHQ LQ WKH WDEOH UHIHU WR PRGDOLW\� *URXS �� DUH QRW PRGDO
DQG DUH LQGHSHQGHQW RI RWKHU *�FRGHV� 7KH UHPDLQLQJ *�FRGH JURXSV DUH PRGDO
ZLWK RWKHU *�FRGHV ZLWK WKH VDPH JURXS QXPEHU� 7KLV PHDQV SURJUDPPLQJ D
*�FRGH LQ JURXS � UHSODFHV DQ\ RWKHU DFWLYH JURXS � *�FRGH EXW GRHV QRW DIIHFW
DQ\ *�FRGHV LQ WKH RWKHU JURXS QXPEHUV�

$ 0RGDO *URXS )XQFWLRQ 7\SH

*�� �� 5DSLG 3RVLWLRQLQJ 0RGDO

*�� /LQHDU ,QWHUSRODWLRQ

*�� &LUFXODU�+HOLFDO ,QWHUSRODWLRQ �&ORFNZLVH�

*�� &LUFXODU�+HOLFDO ,QWHUSRODWLRQ �&RXQWHUFORFNZLVH�

*�� �� 'ZHOO 1RQPRGDO

*�� ([DFW 6WRS

*��/� 6HWXS :RUN &RRUGLQDWH 2IIVHW 7DEOHV

*��/� 6HWXS 7RRO 0DQDJHPHQW 7DEOH

*��/�� 6HWXS 7RRO /HQJWK 9DOXHV *HRPHWU\ 7DEOH

*��/�� 6HWXS 7RRO /HQJWK 9DOXHV :HDU 7DEOH

*��/�� 6HWXS 7RRO 5DGLXV 9DOXHV *HRPHWU\ 7DEOH

*��/�� 6HWXS 7RRO 5DGLXV :HDU 9DOXHV :HDU 7DEOH

*���� 6HWXS 5DQGRP 7RRO 7DEOH

*�� 6HWXS 7RRO 0DQDJHPHQW 7DEOH �&DQFHO�

*���� �� 3ULPDU\ 6SLQGOH &RQWUROOLQJ 0RGDO

*���� $X[LOLDU\ 6SLQGOH � &RQWUROOLQJ

*�� �� 6FDOLQJ �'LVDEOH� 0RGDO

*���� 6FDOLQJ �(QDEOH�

*�� �� 3RODU &RRUGLQDWH 3URJUDPPLQJ �&DQFHO� 0RGDO

*�� 3RODU &RRUGLQDWH 3URJUDPPLQJ

*���� &\OLQGULFDO ,QWHUSRODWLRQ

*�� �� 3ODQH 6HOHFWLRQ 0RGDO

*�� 3ODQH 6HOHFWLRQ

*�� 3ODQH 6HOHFWLRQ

*�� �� ,QFK 6\VWHP 6HOHFWLRQ 0RGDO

*�� 0HWULF 6\VWHP 6HOHFWLRQ

*�� �� 3URJUDPPDEOH =RQH � DQG �� 21 0RGDO

*���� 3URJUDPPDEOH =RQH �� 21

*�� 3URJUDPPDEOH =RQH � DQG �� 2))

*���� 3URJUDPPDEOH =RQH �� 2))

$SSHQGL[ 2YHUYLHZ

*�FRGH 7DEOHV



*��FRGH 7DEOHV&���

3XEOLFDWLRQ ��������� �� $SULO ����

$ 7\SH)XQFWLRQ0RGDO *URXS

*�� �� )HHG WR +DUG 6WRS 1RQPRGDO

*�� $GDSWLYH )HHGUDWH �WRUTXH PRGH�

*�� $GDSWLYH 'HSWK

*�� 0DFKLQH +RPH 5HWXUQ &KHFN 1RQPRGDO

*�� $XWRPDWLF 0DFKLQH +RPH

*�� $XWRPDWLF 5HWXUQ )URP 0DFKLQH +RPH

*�� 5HWXUQ WR 6HFRQGDU\ +RPH

*�� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �

*���� ([WHUQDO 6NLS )XQFWLRQ �

*�� �� 6KRUW %ORFN $FF�'HF &KHFN �(QDEOH� 0RGDO

*���� 6KRUW %ORFN $FF�'HF &KHFN �'LVDEOH�

*�� �� 7RRO *DXJLQJ 6NLS� )XQFWLRQ � 1RQPRGDO

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*���� 7RRO *DXJLQJ 6NLS� )XQFWLRQ �

*�� &LUFOH 'LDPHWHU DQG &HQWHU 0HDVXUHPHQW

*���� 3DUDOOHO 3URELQJ &\FOH

*�� �� &XWWHU 'LDPHWHU &RPS �/LQHDU *HQHUDWHG %ORFN� 0RGDO

*���� &XWWHU 'LDPHWHU &RPS �&LUFXODU *HQHUDWHG %ORFN�

*�� �� &XWWHU 'LDPHWHU &RPSHQVDWLRQ �&DQFHO�

*�� &XWWHU 'LDPHWHU &RPSHQVDWLRQ �/HIW�
*�� &XWWHU 'LDPHWHU &RPSHQVDWLRQ �5LJKW�

*�� �� 7RRO /HQJWK 2IIVHW �3OXV� 0RGDO

*���� 7RRO /HQJWK 2IIVHW 6HOHFWLRQ �3OXV�

*�� 7RRO /HQJWK 2IIVHW �0LQXV�

*���� 7RRO /HQJWK 2IIVHW 6HOHFWLRQ �0LQXV�

*�� �� 'LVDEOH 6SLQGOH 6\QFKURQL]DWLRQ 0RGDO

*�� 6HW 6SLQGOH 3RVLWLRQDO 6\QFKURQL]DWLRQ

*���� 6HW $FWLYH 6SLQGOH 6SHHG 6\QFKURQL]DWLRQ

*�� �� /LQHDU $FF�'HF LQ $OO 0RGHV 0RGDO

*���� 6��&XUYH $FF�'HF IRU 3RVLWLRQLQJ DQG ([DFW 6WRS 0RGH

*���� ,QILQLWH $FF�'HF �1R $FF�'HF� �$03��VHOHFWDEOH RQO\�

*�� �� 5HVHW $FF�'HF WR 'HIDXOW $03HG 9DOXHV 1RQPRGDO

*���� $FFHOHUDWLRQ 5DPS IRU /LQHDU $FF�'HF 0RGH

*���� 'HFHOHUDWLRQ 5DPS IRU /LQHDU $FF�'HF 0RGH

*���� $FFHOHUDWLRQ 5DPS IRU 6��&XUYH $FF�'HF 0RGH

*���� 'HFHOHUDWLRQ 5DPS IRU 6��&XUYH $FF�'HF 0RGH

*���� 3URJUDPPDEOH -HUN 9DOXH

*�� �� 7RRO /HQJWK 2IIVHW &DQFHO� 0RGDO



*��FRGH 7DEOHV &���

3XEOLFDWLRQ ��������� �� $SULO ����

$ 7\SH)XQFWLRQ0RGDO *URXS

*���� �� 3URJUDPPDEOH 0LUURU ,PDJH �&DQFHO� 0RGDO

*���� 3URJUDPPDEOH 0LUURU ,PDJH

*�� �� 2IIVHWWLQJ &RRUGLQDWH =HUR 3RLQW 1RQPRGDO

*�� 0RWLRQ LQ 0DFKLQH &RRUGLQDWH 6\VWHP

*�� �� 3UHVHW :RUN &RRUGLQDWH 6\VWHP � 0RGDO

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*���� 3UHVHW :RUN &RRUGLQDWH 6\VWHP �

*�� �� 6\QFKURQRXV /RJLF�%ORFN 6\QFKURQL]DWLRQ 0RGH 0RGDO

*���� $V\QFKURQRXV /RJLF�%ORFN 6\QFKURQL]DWLRQ 0RGH

*���� $XWRV\QFKURQRXV /RJLF�%ORFN 6\QFKURQL]DWLRQ 0RGH

*�� �� ([DFW 6WRS 0RGH 0RGDO

*�� $XWRPDWLF &RUQHU 2YHUULGH

*�� 7DSSLQJ 0RGH

*�� &XWWLQJ 0RGH

*�� �� 3DUDPDFUR &DOO 1RQPRGDO

*�� �� 3DUDPDFUR 0RGDO &DOO 0RGDO

*���� 3DUDPDFUR 0RGDO &DOO

*�� 3DUDPDFUR 0RGDO &DOO �&DQFHO�

*�� �� 3DUW 5RWDWLRQ 0RGDO

*�� 3DUW 5RWDWLRQ �&DQFHO�

*�� �� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH �:LWK GZHOO� 0RGDO

*�� /HIW�+DQG 7DSSLQJ &\FOH

*���� /HIW�+DQG 6ROLG 7DSSLQJ &\FOH

*�� %RULQJ &\FOH �6SLQGOH 6KLIW�

*�� &DQFHO RU (QG )L[HG &\FOH

*�� 'ULOOLQJ &\FOH �1R 'ZHOO� 5DSLG 2XW�

*�� 'ULOOLQJ &\FOH �'ZHOO� 5DSLG 2XW�

*�� 'HHS +ROH 3HFN 'ULOOLQJ &\FOH

*�� 5LJKW�+DQG 7DSSLQJ &\FOH

*���� 5LJKW�+DQG 6ROLG 7DSSLQJ &\FOH

*�� %RULQJ &\FOH �1R 'ZHOO� )HHG 2XW�

*�� %RULQJ &\FOH �6SLQGOH 6WRS� 5DSLG 2XW�

*�� %DFN %RULQJ &\FOH

*�� %RULQJ &\FOH �6SLQGOH 6WRS� 0DQXDO 2XW�



*��FRGH 7DEOHV&���

3XEOLFDWLRQ ��������� �� $SULO ����

$ 7\SH)XQFWLRQ0RGDO *URXS

*���� �� 3RFNHW 0LOOLQJ 5RXJKLQJ &\FOH 1RQPRGDO

*���� 3RFNHW 0LOOLQJ )LQLVKLQJ &\FOH

*���� 3RVW 0LOOLQJ 5RXJKLQJ &\FOH

*���� 3RVW 0LOOLQJ )LQLVKLQJ &\FOH

*���� +HPLVSKHULFDO 0LOOLQJ �5RXJKLQJ &\FOH�

*���� +HPLVSKHULFDO 0LOOLQJ �)LQLVKLQJ &\FOH�

*�� �� %RULQJ &\FOH �:LWK 'ZHOO� )HHG 2XW� 0RGDO

*���� �� ,UUHJXODU 3RFNHW 0LOOLQJ �5RXJKLQJ &\FOH� 1RQPRGDO

*���� ,UUHJXODU 3RFNHW 0LOOLQJ �)LQLVKLQJ &\FOH�

*�� �� $EVROXWH 0RGH 0RGDO

*�� ,QFUHPHQWDO 0RGH

*�� �� &RRUGLQDWH 6\VWHP 2IIVHW �8VLQJ 7RRO 3RVLWLRQV� 1RQPRGDO

*���� &RRUGLQDWH 6\VWHP 2IIVHW �&DQFHO�

*���� 6HOHFWHG &RRUGLQDWH 6\VWHP 2IIVHWV �&DQFHO�

*�� �� ,QYHUVH 7LPH )HHG 0RGH 0RGDO

*�� )HHG�SHU�PLQXWH PRGH

*�� )HHG�SHU�UHYROXWLRQ 0RGH

*�� �� ,QLWLDO /HYHO 5HWXUQ LQ 0LOOLQJ &\FOHV 0RGDO

*�� 5�3RLQW /HYHO 5HWXUQ LQ 0LOOLQJ &\FOHV

(1' 2) $33(1',;



,QGH[

3XEOLFDWLRQ ��������� ��$SULO ����

6\PEROV
^&+$1*( ',5` 6RIWNH\� �����

^&21),*` 6RIWNH\V� �����

^&23< 35*5$0` 6RIWNH\� �����

^&87 	 3$67(`� ����

^'(/��/,1(` 6RIWNH\� �����

^(;,7` 6RIWNH\� ����

^,1&/8'(` 6RIWNH\� ����

^6($5&+` 6RIWNH\� �����

^6(48(1&(`� �����

1XPEHUV
��3&
$GGLWLRQDO SXEOLFDWLRQV� ����
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/HIW��KDQG 6ROLG� ������
5LJKW��KDQG VROLG� ������

7DSSLQJ 0RGH �*���� ������

7DUJHW 3RVLWLRQ 'LVSOD\� ����

7HFKQLFDO 6XSSRUW� ����

7H[W� &KDQJLQJ /DQJXDJH� �����

7H[W� /DQJXDJH 0RGH� �����

7KUHDG &XWWLQJ� 6ROLG WDSSLQJ� ������� ������

7LPH DQG 3DUWV &RXQW 'LVSOD\� �����

7LPH� IRU 'ZHOO� ������

7LPH��GHSHQGHQW 3DUDPDFURV
&RRUGLQDWHV RI FRPPDQGHG SRVLWLRQ� ������
&XUUHQW IROORZLQJ HUURU� ������
'LJLWDO LQSXWV� ������
/RJLF SDUDPHWHUV� ������
LQSXW IODJV� ������

0DFKLQH FRRUGLQDWH SRVLWLRQ� ������� ������
6NLS 6LJQDO 3RVLWLRQ 0DFKLQH &RRUGLQDWH 3RVLWLRQ� ������
6NLS 6LJQDO 3RVLWLRQ :RUN &RRUGLQDWH 3RVLWLRQ� ������
6\VWHP FORFN� ������

7RRO� *DXJLQJ �*���� �����

7RRO 'LUHFWRU\ 'DWD� ������

7RRO *DXJLQJ )XQFWLRQ �*���� �����

7RRO /HQJWK $[LV 6HOHFWLRQ� �����

7RRO /HQJWK 2IIVHW� �����

7RRO /HQJWK 2IIVHW )XQFWLRQ �*��� *��� *���� �����

7RRO 0DQDJHPHQW� $XWRPDWLF� ������

7RRO 0DQDJHPHQW� 3URJUDPPLQJ� ������

7RRO 2IIVHW 'LPHQVLRQDO 3DUDPHWHUV� ����

7RRO 2IIVHW 7DEOH 6HWXS� ����

7RRO 2IIVHWV
$FWLYDWLQJ� �����
%DFNLQJ XS� �����
&KDQJLQJ DFWLYH� �����
(QWHULQJ GLDPHWHU YDOXHV� ����
(QWHULQJ GLDPHWHU ZHDU YDOXHV� ����
(QWHULQJ OHQJWK YDOXHV� ����
(QWHULQJ OHQJWK ZHDU YDOXHV� ����
(QWHULQJ XVLQJ *��� ����
(QWHULQJ XVLQJ PHDVXUH� ����
(QWHULQJ XVLQJ SDUDPDFURV� ����
(QWHULQJ XVLQJ VNLS F\FOH� ����
(QWHULQJ XVLQJ WKRXJK 3$/� ����
/HQJWK� �����
0DQXDOO\ HQWHULQJ GDWD� ����
2IIVHW QXPEHUV� ����
5DQJH YHULILFDWLRQ� ����

7RRO 3RVLWLRQ� &RRUGLQDWH 2IIVHW� ������

7RRO 6HOHFWLRQ� �����

7RRO 7LS 5DGLXV &RPSHQVDWLRQ �775&�
%ORFN ORRN��DKHDG� ������
&RUQHU PRYHPHQW DIWHU JHQHUDWHG EORFNV� ������
&XWWHU UDGLXV FKDQJHV� ������
0DFKLQH KRPH �7R�)URP�� ������
1RQPRWLRQ EORFNV� ������



,����

3XEOLFDWLRQ ��������� ��$SULO ����

7RUTXH� )HHGUDWH FRQWURO �*���� �����

7UDYHO /LPLW� +DUG VWRS �*���� ������

75956� �����

7=6� 8VLQJ� �����

8
8QFRQWUROOHG 6KXWGRZQV� ����

8QLIRUP $FF�'HF� ������

8QLQWHUUXSWLEOH 3RZHU 6XSSO\� ����

8SORDGLQJ 3DUW 3URJUDPV WR 2'6� ����

836� ����

9
9DU\LQJ $[LV )HHGUDWH� 7RUTXH PRGH �*���� �����

:
:HDU 2IIVHW 7DEOH� ����� ����

:LQGRZ 5HVL]LQJ� ����

:LQGRZV 17� 6KXWGRZQ RI ��3& YLD� ����

:RUG 'HVFULSWLRQV� �����

:RUG )RUPDW� �����

:RUG )XQFWLRQV� �����

:RUN &RRUGLQDWH 6\VWHP� �����
'HILQLQJ� �����
2IIVHWWLQJ� ������

:RUN &RRUGLQDWH 6\VWHP 2IIVHW 7DEOHV� �����
([WHUQDO RIIVHWV� �����
6HWWLQJ� �����
=HUR SRLQW SDUDPHWHUV� �����

:RUN &RRUGLQDWH 6\VWHP� 'HILQLWLRQ� �����

:RUN &RRUGLQDWH 6\VWHPV
-RJJLQJ LQ DQ RIIVHW� ������
2IIVHWWLQJ DOO� �����

=
=HUR 3RLQW� 7DEOH IRU GHILQLQJ ZRUN FRRUGLQDWH V\VWHP� �����

=HUR 3RLQW� 0DFKLQH &RRUGLQDWH� �����

=RQHV� �����
3URJUDPPDEOH WDEOHV� �����
3URJUDPPDEOH ]RQH �� �����
3URJUDPPDEOH ]RQH �� �����
5HVHWWLQJ� ������
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3XEOLFDWLRQ ��������� �� $SULO ����3XEOLFDWLRQ ��������� �� $SULO ���� 31 ������
&RS\ULJKW ���� $OOHQ�%UDGOH\ &RPSDQ\� ,QF� 3ULQWHG LQ 86$
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