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EHUV� %H VXUH \RX DUH XVLQJ WKH PRVW UHFHQW YHUVLRQ IRU \RXU DUHD�

1DPH &RQWHQW &DW� 1R�
&9����0&����0&���
0RWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO�
,QWURGXFWLRQ

'HVFULEHV WKH IHDWXUHV� DSSOLFDWLRQV� DQG EDVLF RSHUDWLRQ RI
WKH 0RWLRQ &RQWURO 8QLWV�

5HDG WKLV PDQXDO ILUVW EHIRUH XVLQJ D 0RWLRQ &RQWURO 8QLW�

:���

&9����0&����0&���
0RWLRQ &RQWURO 8QLW
2SHUDWLRQ 0DQXDO� 'HWDLOV

'HVFULEHV WKH RSHUDWLRQ RI WKH 0RWLRQ &RQWURO 8QLWV LQ GHWDLO�

5HDG WKH 2SHUDWLRQ 0DQXDO� ,QWURGXFWLRQ� DERYH� EHIRUH DW�
WHPSWLQJ WR UHDG WKLV PDQXDO�

:���

&90��356�� 7HDFKLQJ %R[
2SHUDWLRQ 0DQXDO

'HVFULEHV WKH RSHUDWLRQ RI WKH 7HDFKLQJ %R[ FRQQHFWHG WR D
0RWLRQ &RQWURO 8QLW�

:���

&9����=1�3&� 0& 6XSSRUW
6RIWZDUH 2SHUDWLRQ 0DQXDO

'HVFULEHV FUHDWLQJ FRQWURO SURJUDPV DQG VHWWLQJ RSHUDWLQJ
SDUDPHWHUV IRU 0& 8QLWV XVLQJ WKH 0& 6XSSRUW 6RIWZDUH�

:���

6HFWLRQ � GHVFULEHV IXQGDPHQWDOV QHFHVVDU\ IRU XQGHUVWDQGLQJ WKLV PDQXDO DQG IRU WKH VXFFHVVIXO RS�
HUDWLRQ RI DQ 0& 8QLW�

6HFWLRQ � GHVFULEHV WKH IHDWXUHV DQG IXQFWLRQV RI WKH 0& 8QLW�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ RQ WKH VHUYR V\VWHP� EDVLF PHFKDQLVPV IRU SRVLWLRQLQJ� DQG SUHFDXWLRQV
WR EH KHHGHG LQ XVLQJ WKH V\VWHP�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ RQ WKH V\VWHP FRQILJXUDWLRQ QHFHVVDU\ IRU RSHUDWLQJ WKH 0& 8QLW�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ RQ SRVLWLRQ FRQWURO DV SHUIRUPHG E\ WKH 0& 8QLW�

6HFWLRQ � LQWURGXFHV WKH ´*µ ODQJXDJH XVHG IRU SRVLWLRQ FRQWURO ZLWK WKH 0& 8QLW�

6HFWLRQ � SURYLGHV LQIRUPDWLRQ RQ VWDUWXS SURFHGXUHV� V\VWHP FRQILJXUDWLRQ� DQG SRVLWLRQLQJ RSHUDWLRQV
XVLQJ WHVWLQJ HTXLSPHQW� DV ZHOO DV H[SODQDWLRQV RQ WKH LQWHUIDFH DUHD QHFHVVDU\ IRU FUHDWLQJ ODGGHU SUR�
JUDPV�

6HFWLRQ � H[SODLQV WKH SURFHGXUHV LQYROYHG LQ FRQGXFWLQJ WHVWV XVLQJ WHVW HTXLSPHQW

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

�



�

6(&7,21 �
,QWURGXFWLRQ

7KLV VHFWLRQ GHVFULEHV IXQGDPHQWDOV QHFHVVDU\ IRU XQGHUVWDQGLQJ WKLVPDQXDO DQG IRU WKH VXFFHVVIXO RSHUDWLRQ RI DQ0&8QLW�

��� &9����0&��� YV� &9����0&���� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &: DQG &&: �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )HHGEDFN 3XOVH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RRUGLQDWH 6\VWHPV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &LUFXODU $UF ,QWHUSRODWLRQ DQG 3XOVH 5DWH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $SSOLFDEOH 0DFKLQHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ 3UHFDXWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2XWOLQH RI WKH ,QWHUIDFH $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'DWD &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 3URJUDPV DQG 7DVNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 0DQXDO DQG $XWRPDWLF 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� &9����0&��� YV� &9����0&����
7KHUH DUH WZR&9�VHULHV0&8QLWV DYDLODEOH� WKH&9����0&��� FRQWUROV DPD[L�
PXP RI IRXU D[HV DQG WKH &9����0&��� FRQWUROV D PD[LPXP RI WZR D[HV� ,Q DOO
RWKHU ZD\V WKH EDVLF IHDWXUHV DQG IXQFWLRQV RI WKH &9����0&��� DUH WKH VDPH
DV WKRVH RI WKH &9����0&���� )RU IXUWKHU GHWDLOV� UHIHU WR 6HFWLRQ � )HDWXUHV�

%RWK RI WKH 0& 8QLWV DUH VXSSRUWHG E\ WKH IROORZLQJ WZR SHULSKHUDO GHYLFHV�

� 0& 6XSSRUW 6RIWZDUH� &9����=1�$7�

� 7HDFKLQJ %R[� &90��356��

7KH GHVFULSWLRQV LQ WKLV PDQXDO DUH EDVHG RQ WKH &9����0&���� ZLWK VXSSOH�
PHQWDU\ UHPDUNV JLYHQ LI GLIIHUHQFHV H[LVW EHWZHHQ WKH WZR PRGHOV�

1RWH $OWKRXJK WKH 7HDFKLQJ %R[ DQG 0& 6XSSRUW 6RIWZDUH FDQ EH XVHG IRU HLWKHU
PRGHO RI 0& 8QLW� SD\ DWWHQWLRQ WR WKH IROORZLQJ SRLQWV ZKHQ XVLQJ WKH
&9����0&����

,WHP 'LIIHUHQFHV IRU &9����0&���
7KH SUHVHQW SRVLWLRQ LV GLVSOD\HG
IRU IRXU D[HV E\ WKH 0& 6XSSRUW
6RIWZDUH RU 7HDFKLQJ %R[�

´�µ LV GLVSOD\HG IRU WKH = DQG 8 D[HV�

,�2 VLJQDOV PRQLWRUHG IURP WKH 0&
6XSSRUW 6RIWZDUH RU 7HDFKLQJ %R[
DUH GLVSOD\HG IRU IRXU D[HV�

´�µ �21� LV GLVSOD\HG IRU WKH IROORZLQJ VLJQDOV
IRU WKH = DQG 8 D[HV� �7KH ; DQG < D[HV ZLOO
RSHUDWH QRUPDOO\��
&&: OLPLW LQSXW
&: OLPLW LQSXW
,PPHGLDWH VWRS LQSXW
'ULYHU DODUP LQSXW

,I V\VWHPV SDUDPHWHUV RU SURJUDPV
WKDW FRQWURO WKH = DQG 8 D[HV DUH
FUHDWHG DQG WUDQVIHUUHG E\ PLVWDNH�
HUURU ZLOO RFFXU �VHH ULJKW FROXPQ��

:KHQ WKH VHUYR ORFN IXQFWLRQ LV H[HFXWHG
IURP WKH 7HDFKLQJ %R[ RU ODGGHU�GLDJUDP
SURJUDP� D 'ULYHU $ODUP HUURU ZLOO RFFXU IRU
WKH = RU 8 D[HV� SURKLELWLQJ DQ\ RSHUDWLRQV RQ
WKH = RU 8 D[LV�

��� &: DQG &&:
7KH DEEUHYLDWLRQV ´&:µ DQG ´&&:µ XVHG LQ WKLV PDQXDO WR GHVFULEH WKH RSHUD�
WLRQ RI WKH 0& 8QLW DUH GHILQHG DV IROORZV�

&: �&ORFNZLVH� &ORFNZLVH LV WKH GLUHFWLRQ LQ ZKLFK WKH SUHVHQW SRVLWLRQ LQFUHDVHV�

1HJDWLYH OLPLW

&:

3RVLWLYH OLPLW

&&: �&RXQWHUFORFNZLVH� &RXQWHUFORFNZLVH LV WKH GLUHFWLRQ LQ ZKLFK WKH SUHVHQW SRVLWLRQ GHFUHDVHV�

1HJDWLYH OLPLW

&&:

3RVLWLYH OLPLW

&: DQG &&: 6HFWLRQ ���
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��� )HHGEDFN 3XOVH
6WDQGDUG 20521 VHUYRPRWRUV DUH GHVLJQHG IRU DQ DGYDQFHG $�SKDVH IRU IRU�
ZDUG URWDWLRQ DQG DQ DGYDQFHG %�SKDVH IRU UHYHUVH URWDWLRQ� 7KH0&8QLW LV GH�
VLJQHG WR FRPSO\ ZLWK WKLV SKDVH DGYDQFHPHQW� DOORZLQJ 20521 &RQQHFWLQJ
&DEOHV WR EH FRQQHFWHG ZLWKRXW PRGLILFDWLRQ�

)RUZDUG 5RWDWLRQ �3RVLWLYH 6SHHG &RPPDQG�

$�SKDVH

%�SKDVH

5HYHUVH 5RWDWLRQ �1HJDWLYH 6SHHG &RPPDQG�

$�SKDVH

%�SKDVH

:KHQ XVLQJ VHUYRPRWRUV E\ RWKHU PDNHUV� FKHFN FDUHIXOO\ WKH HQFRGHU VSHFLIL�
FDWLRQV� ,I WKH GHILQLWLRQ GLIIHUV IURP WKH RQHV JLYHQ DERYH� WDNH RQH RI WKH IROORZ�
LQJ DFWLRQV�
� 5HYHUVH WKH %�SKDVH ZLULQJ EHWZHHQ WKH 0& 8QLW DQG WKH VHUYRGULYHU� �5H�
YHUVH WKH �% WHUPLQDO DQG WKH ï% WHUPLQDO��

� 6HW WKHPDFKLQH SDUDPHWHU ´HQFRGHU SRODULW\µ LQ WKH V\VWHP SDUDPHWHUV WR ´UH�
YHUVH URWDWLRQ IRU HQFRGHU LQFUHDVH�µ ,W LV LQLWLDOO\ VHW WR WKH ´IRUZDUG URWDWLRQ DW
WKH HQFRGHU LQFUHDVH�µ

1RWH )RU PRUH LQIRUPDWLRQ RQ WKH PDFKLQH SDUDPHWHU ´HQFRGHU SRODULW\�µ UHIHU WR 0&
6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO�

)HHGEDFN 3XOVH 6HFWLRQ ���
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��� &RRUGLQDWH 6\VWHPV
3RVLWLRQLQJ RSHUDWLRQV XVLQJ WKH 0& 8QLW DUH SHUIRUPHG EDVHG RQ WZR FRRUGL�
QDWH V\VWHPV� D UHIHUHQFH FRRUGLQDWH V\VWHP DQG D ZRUNSLHFH FRRUGLQDWH V\V�
WHP�
7KH UHIHUHQFH FRRUGLQDWH V\VWHP LV WKH PRVW IXQGDPHQWDO RQH IRU SRVLWLRQLQJ
RSHUDWLRQV� 7KH ZRUNSLHFH FRRUGLQDWH V\VWHP LV RIIVHW IURP WKH UHIHUHQFH FRRU�
GLQDWH V\VWHP E\ D VSHFLILHG DPRXQW� DOORZLQJ WKH XVHU WR IUHHO\ VHW D FRRUGLQDWH
V\VWHP�

5HIHUHQFH FRRUGLQDWH V\VWHP

:RUNSLHFH FRRUGLQDWH
V\VWHP

2IIVHW RI WKH ZRUNSLHFH FRRUGLQDWH
V\VWHP

&RRUGLQDWH 6\VWHPV 6HFWLRQ ���
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��� &LUFXODU $UF ,QWHUSRODWLRQ DQG 3XOVH 5DWH
7KH 0& 8QLW SHUIRUPV LQWHUSRODWLRQ EDVHG RQ WKH DVVXPSWLRQ WKDW WKH SXOVH
UDWHV IRU DOO D[HV �PDFKLQH WUDYHO UDWH SHU IHHGEDFN SXOVH� DUH DOO WKH VDPH�
)RU FLUFXODU LQWHUSRODWLRQ� LI WKH SXOVH UDWH RI WKH ; D[LV LV HTXDO WR WKDW RI WKH <
D[LV� D FLUFOH LV GUDZQ�

&LUFOH

,I WKH SXOVH UDWH RI WKH ; D[LV GLIIHUV IURP WKDW RI WKH < D[LV� WKH D[LDO ORFXV WXUQV
RXW WR EH RYDO�

2YDO

)RU OLQHDU LQWHUSRODWLRQ� D VWUDLJKW OLQH ZLOO EH GUDZQ UHJDUGOHVV RI ZKHWKHU RU QRW
WKH WKH SXOVH UDWH RI RQH D[LV GLIIHUV IURP WKDW RI WKH RWKHU�

��� $SSOLFDEOH 0DFKLQHV
7KH 0& 8QLW KDV EHHQ GHYHORSHG IRU XVH LQ VLPSOH SRVLWLRQLQJ DSSOLFDWLRQV XV�
LQJ VHUYRPRWRUV� 'HSHQGLQJ RQ WKH PDFKLQH EHLQJ FRQWUROOHG� WKH DFFXUDF\ RI
WKH 0& 8QLW VKRXOG EH DERXW ILYH WR WHQV WLPHV KLJKHU WKDW WKH PDFKLQH EHLQJ
FRQWUROOHG� $SSOLFDEOH PDFKLQHV DUH DV IROORZV�

�� �� ���� �� &RQYH\RU PDFKLQHU\� ;�< WDEOHV� SDOOHWL]HUV�GHSDOOHWL]HUV� ORDGHUV�XQORDG�
HUV� HWF�

�� $VVHPEOLQJ PDFKLQHU\� 6LPSOH URERWV �LQFOXGLQJ RUWKRJRQDO URERWV�� VLPSOH
DXWRPDWHG DVVHPEOLQJ PDFKLQHV� HWF�

$SSOLFDEOH 0DFKLQHV 6HFWLRQ ���



�

7HUPLQRORJ\ 3DOOHWL]HUV�GHSDOOHWL]HUV� 'HYLFHV XVHG IRU ORDGLQJ JRRGV RQWR SDOOHWV RU IRU XQ�
ORDGLQJ WKHP IURP SDOOHWV�
/RDGHUV�XQORDGHUV�'HYLFHV WKDW KDYH VKHOYHV FRUUHVSRQGLQJZLWK WKH VWHSV RI D
PXOWLVWHS SUHVV DQG XVHG IRU LQVHUWLQJ RU UHPRYLQJ DOO WKH PDWHULDOV DW RQH WLPH�

2UWKRJRQDO 5RERWV

2QH�D[LV URERW 7ZR�D[LV URERW

7KUHH�D[LV URERW )RXU�D[LV URERW

$SSOLFDEOH 0DFKLQHV 6HFWLRQ ���
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7KH 0& 8QLWV ZHUH QRW GHYHORSHG IRU FRQWUROOLQJ KRUL]RQWDO DUWLFXODWHG URERWV
DQG F\OLQGULFDO URERWV�

7ZR�D[LV W\SH 7KUHH�D[LV W\SH

)RXU�D[LV W\SH

+RUL]RQWDO $UWLFXODWHG 5RERWV

7ZR�D[LV W\SH 7KUHH�D[LV W\SH

)RXU�D[LV W\SH

&\OLQGULFDO 5RERWV

��� :LULQJ 3UHFDXWLRQV
+HHG WKH IROORZLQJ SUHFDXWLRQV ZKHQ ZLULQJ WKH 0&8QLW WR WKH VHUYRGULYHUV DQG
PRWRUV�
(OHFWURQLFDOO\ FRQWUROOHG HTXLSPHQW PD\ PDOIXQFWLRQ EHFDXVH RI QRLVH JHQHU�
DWHG E\ SRZHU VXSSO\ OLQHV RU H[WHUQDO ORDGV� 6XFK PDOIXQFWLRQV DUH GLIILFXOW WR
UHSURGXFH� KHQFH� GHWHUPLQLQJ WKH FDXVH RIWHQ UHTXLUHV D JUHDW GHDO RI WLPH�
7KH IROORZLQJ WLSV VKRXOG DLG LQ DYRLGLQJ QRLVH PDOIXQFWLRQ DQG LPSURYLQJ V\V�
WHP UHOLDELOLW\�
8VH HOHFWULFDO ZLUHV RU FDEOHV RI GHVLJQDWHG VL]HV DV VSHFLILHG LQ WKH LQVWUXFWLRQ
PDQXDO IRU WKH VHUYRGULYHU� 8VH ODUJHU VL]H FDEOHV IRU WKH )* OLQHV RI WKH 3& RU
WKH GULYHU DQG JURXQG WKHP RYHU WKH VKRUWHVW SRVVLEOH GLVWDQFH�

+RUL]RQWDO $UWLFXODWHG
5RERWV DQG &\OLQGULFDO
5RERWV

:LULQJ 3UHFDXWLRQV 6HFWLRQ ���



�

6HSDUDWH SRZHU FDEOHV �$& SRZHU VXSSO\ OLQHV DQG PRWRU SRZHU VXSSO\ OLQHV�
IURP FRQWURO FDEOHV �SXOVH RXWSXW OLQHV DQG H[WHUQDO LQSXW VLJQDO OLQHV�� 'R QRW
JURXS WKH WZR W\SHV RI FDEOH WRJHWKHU RU SODFH WKHP LQ WKH VDPH FRQGXLW� 8VH
VKLHOGHG FDEOHV IRU FRQWURO OLQHV�

)RU LQGXFWLYH ORDGV VXFK DV UHOD\V RU VROHQRLG YDOYHV� FRQQHFW VXUJH DEVRUEHUV�

1RWH &RQQHFW D VXUJH�DEVRUELQJ GLRGH RU VXUJH DEVRUEHU FORVH WR WKH UHOD\� 8VH D
VXUJH�DEVRUELQJ GLRGH ZLWK D YROWDJH WROHUDQFH DW OHDVW ILYH WLPHV JUHDWHU WKDQ
WKH FLUFXLW YROWDJH�

6XUJH�DEVRUELQJ
GLRGH

6XUJH DEVRUEHU

'& 5HOD\ $& 5HOD\

6ROHQRLG

6XUJH DEVRUEHU

1RLVH PD\ EH JHQHUDWHG RQ WKH SRZHU VXSSO\ OLQH LI WKH VDPH SRZHU VXSSO\ OLQH
LV XVHG IRU DQ HOHFWULF ZHOGHU RU HOHFWULFDO GLVFKDUJH XQLW� 3URYLGH DQ LQVXODWLQJ
WUDQVIRUPHU DQG D OLQH ILOWHU LQ WKH SRZHU VXSSO\ VHFWLRQ WR UHPRYH VXFK QRLVH�

,W LV UHFRPPHQGHG WKDW WZLVWHG�SDLU FDEOHV EH XVHG IRU SRZHU VXSSO\ OLQHV� 8VH
DGHTXDWH JURXQGV �L�H�� WR ���W RU OHVV� ZLWK DZLUH FURVV VHFWLRQ RI ����PP� RU
JUHDWHU�

8VH WZLVWHG�SDLU VKLHOGHG FDEOHV IRU WKH FRQWURO YROWDJH RXWSXW VLJQDOV DQG WKH
IHHGEDFN LQSXW VLJQDOV�

)RU WKH FRQWURO YROWDJH RXWSXW VLJQDOV� ZLUH D PD[LPXP RI WZR PHWHUV EHWZHHQ
WKH 0& 8QLW DQG WKH VHUYRGULYHU�

0& 8QLW

9ROWDJH RXWSXW

� P PD[�

6HUYRGULYHU

:LUH WKH GLVWDQFH EHWZHHQ WKH 0& 8QLW DQG WKH IHHGEDFN SXOVH JHQHUDWRU �L�H��
HQFRGHU RU WKH VHUYRGULYHU� DV IROORZV�

:LULQJ 3UHFDXWLRQV 6HFWLRQ ���



�

�:KHQ WKH IHHGEDFN SXOVH LV RXWSXW IURP D OLQH GULYHU� ZLUH DPD[LPXP OHQJWK RI
�� PHWHUV�

0& 8QLW

�� P PD[�

)HHGEDFN LQSXW

6HUYRGULYHU RU
HQFRGHU

/LQH 'ULYHU 2XWSXW

�:KHQ WKH IHHGEDFN SXOVH RXWSXW IURP DQ RSHQ FROOHFWRU RU YROWDJH VRXUFH� ZLUH
D PD[LPXP RI � PHWHUV�

0& 8QLW

� P PD[�

)HHGEDFN LQSXW

6HUYRGULYHU RU
HQFRGHU

2SHQ &ROOHFWRU RU 9ROWDJH 2XWSXW

1RWH 7KH LQSXW WHUPLQDOV WKDW RSHUDWH WKH ���9 V\VWHP DUH LVRODWHG ZLWK SKRWRFRXS�
OHUV WR UHGXFH H[WHUQDO QRLVH HIIHFWV RQ WKH FRQWURO V\VWHP� $YRLG FRQQHFWLRQV
EHWZHHQ WKH DQDORJ FRQWURO YROWDJH JURXQG �$*� DQG WKH ���9 V\VWHP JURXQG
�'& *1'��

:LULQJ 3UHFDXWLRQV 6HFWLRQ ���



��

��� 6\VWHP &RQILJXUDWLRQ
7KH IROORZLQJ GLDJUDPV VKRZV DQ RYHUYLHZ RI WKH V\VWHP FRQILJXUDWLRQ RI WKH
0& 8QLW DQG UHODWHG GHYLFHV�

0& 8QLW

0&
6XSSRUW
6RIWZDUH

0& SURJUDP
�* ODQJXDJH�

6\VWHP
SDUDPHWHUV

3RVLWLRQ GDWD

5HJLVWHUV

'DWD

,QWHUIDFH DUHD

7HDFKLQJ
%R[

; D[LV 6HUYRGULYHUV

6HUYRPRWRUV

< D[LV = D[LV 8 D[LV

&9����0&���

&9����0&���

7KH 0& 8QLW UHFHLYHV FRPPDQGV IURP WKH 3& WKURXJK WKH LQWHUIDFH DUHD DQG
H[HFXWHV WKH 0& SURJUDP WR FRQWURO WKH VHUYRPRWRUV FRPSOHWHO\ LQGHSHQGHQW
IURP WKH ODGGHU�GLDJUDP SURJUDP RI WKH 3&�

7KH 0& SURJUDPV� V\VWHP SDUDPHWHUV� DQG SRVLWLRQ GDWD WKDW DUH UHTXLUHG IRU
RSHUDWLQJ WKH 0& 8QLW DUH VHW XVLQJ WKH 0& 6XSSRUW 6RIWZDUH�

1RWH )RU IXUWKHU LQIRUPDWLRQ RQ WKH 0& SURJUDP �* ODQJXDJH�� UHIHU WR 6HFWLRQ � *
/DQJXDJH�

)RU IXUWKHU LQIRUPDWLRQ RQ WKH 0&6XSSRUW 6RIWZDUH DQG WKH 7HDFKLQJ %R[� UHIHU
WR 6HFWLRQ � 6\VWHP &RQILJXUDWLRQ�

)RU IXUWKHU LQIRUPDWLRQ RQ WKH LQWHUIDFH DUHD� UHIHU WR ��� 2XWOLQH RI WKH ,QWHUIDFH
$UHD DQG ��� ,QWHUIDFH $UHD�

)RU IXUWKHU LQIRUPDWLRQ RQ GDWD� UHIHU WR ���� 'DWD &RQILJXUDWLRQ�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



��

��� 2XWOLQH RI WKH ,QWHUIDFH $UHD
7KH LQWHUIDFH DUHD DOORZV GDWD VXFK DV FRPPDQGV IURP WKH 3&� WDVNV RI WKH0&
8QLW� DQG D[LV VWDWXV� WR EH WUDQVIHUUHG EHWZHHQ WKH 3& DQG WKH 0& 8QLW�

,QWHUIDFH $UHD

6WDUWLQJ� VWRSSLQJ� DQG
FRQWLQXLQJ SURJUDP
H[HFXWLRQ

'DWD IURP WKH 0& 8QLW

0& 8QLW

,QWHUQDO SURFHVVLQJ

0& 8QLW
GDWD

,Q
WH
U
ID
F
H

D
U
H
D

7R FRQWURO WKH LQWHUIDFH DUHD IURP WKH 3&� LW LV QHFHVVDU\ WR DOORFDWH ,�2ZRUG DQG
D '0 $UHD ZRUGV WR WKH 0& 8QLW DQG WR FUHDWH D ODGGHU SURJUDP�
5HIHU WR ��� ,QWHUIDFH $UHD IRU PRUH LQIRUPDWLRQ RQ WKH ,�2 ZRUG DQG '0 $UHD
ZRUG DOORFDWLRQ DQG RQ WKH IXQFWLRQ RI WKH DOORFDWHG ZRUGV�

1RWH )RU IXUWKHU LQIRUPDWLRQ RQ WKH LQWHUIDFH DUHD� UHIHU WR WKH 0& 8QLW 2SHUDWLRQ
0DQXDO� 'HWDLOV�

���� 'DWD &RQILJXUDWLRQ
7KH 0& 8QLW KDQGOHV WKH IROORZLQJ WKUHH W\SHV RI GDWD�
6\VWHP SDUDPHWHUV
3RVLWLRQ GDWD
5HJLVWHUV

3URJUDPV FUHDWHG LQ WKH * ODQJXDJH DUH QRW KDQGOHG DV GDWD�

1DPH RI GDWD 'HVFULSWLRQ
6\VWHP
SDUDPHWHUV

6\VWHP GDWD SURFHVVHG E\ WKH 0& 8QLW VXFK DV WKH QXPEHU RI
D[HV XVHG� QXPEHU RI WDVNV� IHHG UDWHV �VSHHGV� DQG RSHUDWLQJ
UDQJHV LV VWRUHG DV V\VWHP SDUDPHWHUV� 7KH V\VWHP
SDUDPHWHUV DUH FODVVLILHG LQWR VHYHUDO JURXSV�

3RVLWLRQ GDWD 3RVLWLRQ GDWD VSHFLILHV SRVLWLRQV IRU XS WR ���� SRLQWV� 3RVLWLRQ
GDWD DUH DGGUHVVHG XVLQJ DGGUHVVHV $���� WR $����� LQ
*�ODQJXDJH SURJUDPV�

5HJLVWHUV 5HJLVWHUV DUH XVHG WR SRLQW WR SRVLWLRQ GDWD� 7KHUH DUH ��
UHJLVWHUV DGGUHVVHG XVLQJ DGGUHVVHV (�� WR (���

6\VWHP SDUDPHWHUV DQG SRVLWLRQ GDWD FDQ EH HDVLO\ VHW XVLQJ WKH 0& 6XSSRUW
6RIWZDUH� :KHQ WKH SDUDPHWHUV DQG SRVLWLRQ GDWD VHW E\ WKH 0& 6XSSRUW 6RIW�
ZDUH DUH WUDQVIHUUHG WR WKH 0& 8QLW� WKH\ DUH VWRUHG LQ WKH V\VWHP SDUDPHWHU
DUHD DQG SRVLWLRQ GDWD DUHD� 6RPH RI WKH V\VWHP SDUDPHWHUV DQG SRVLWLRQ GDWD
FDQ EH WUDQVIHUUHG WR WKH 0& 8QLW WKURXJK WKH LQWHUIDFH DUHD�

1RWH 5HIHU WR WKH 0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU LQIRUPDWLRQ RQ VHWWLQJ
V\VWHP SDUDPHWHUV DQG SRVLWLRQ GDWD�

5HIHU WR WKH0&8QLW2SHUDWLRQ0DQXDO�'HWDLOV IRUPRUH LQIRUPDWLRQ RQ GDWD DQG
GDWD WUDQVIHU�

7\SHV RI 'DWD

'DWD &RQILJXUDWLRQ 6HFWLRQ ����



��

���� 3URJUDPV DQG 7DVNV
7KH &9����0&��� 0& 8QLW FDQ SHUIRUP XS WR WZR WDVNV� WKH &9����0&���
0& 8QLW FDQ SHUIRUP XS WR IRXU WDVNV� �$ WDVN LV D XQLW RI H[HFXWLRQ IRU D SUR�
JUDP�� 7KH IROORZLQJ GHVFULSWLRQV LV EDVHG RQ WKH &9����0&����

%\ H[HFXWLQJ IRXU WDVNV DW WKH VDPH WLPH� WKH 0& 8QLW FDQ SHUIRUP WKH VDPH
IXQFWLRQV DV GRQH E\ IRXU 1& FRQWUROOHUV�

7KH QXPEHU RI WDVNV DQG D[HV WR EH XVHG DUH VHW LQ DGYDQFH XVLQJ WKH 0&6XS�
SRUW 6RIWZDUH E\ HGLWLQJ XQLW SDUDPHWHUV�

1XPEHU RI 7DVNV DQG $[HV
7KH;D[LV� < D[LV� = D[LV� DQG8 D[LV DUH DYDLODEOH� (DFK D[LV FDQ EH XVHG LQ RQO\
RQH WDVN� L�H�� DQ\ D[LV DVVLJQHG WR RQH WDVN FDQQRW EH XVHG IRU DQRWKHU WDVN�

([DPSOH �� � 7DVNV DQG � $[HV

7DVN �� ; D[LV 7DVN �� < D[LV 7DVN �� = D[LV 7DVN �� 8 D[LV

([DPSOH �� � 7DVNV DQG � $[HV

7DVN ��
<� = D[HV

7DVN �� 8 D[LV
7DVN ��
<� = D[HV

7DVN ��
<� 8 D[HV

([DPSOH �� � 7DVNV DQG � $[HV

7DVN � �
; �< �= D[HV

7DVN �� 8 D[LV 7DVN ��
; �< �= D[HV

7DVN ��
;� < �8 D[HV

([DPSOH �� � 7DVN DQG � $[HV

7DVN �
; �< D[LV

7DVNV DQG %ORFNV
7KH0&8QLW LV FDSDEOH RI VWRULQJ D WRWDO RI ��� EORFNV RI SURJUDPPLQJ� 7KHPD[�
LPXP QXPEHU RI EORFNV WKDW FDQ EH H[HFXWHG LQ HDFK WDVN GHSHQGV RQ WKH QXP�
EHU RI WDVNV DV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KHVH ILJXUHV LQFOXGH VXESURJUDPV�

1XPEHU RI WDVNV 0D[LPXP QXPEHU RI EORFNV
� ��� EORFNV
� ��� EORFNV�WDVN
� �&9����0&��� RQO\� ��� EORFNV�WDVN
� �&9����0&��� RQO\� ��� EORFNV�WDVN

3URJUDPV DQG 7DVNV 6HFWLRQ ����



��

7DVNV DQG 3URJUDPV
7KHPD[LPXP RI ��� SURJUDPV FDQ EHPDQDJHG E\ WKH0&8QLW� 7KH QXPEHU RI
SURJUDPV WKDW FDQ EH PDQDJHG SHU WDVN GHSHQGV RQ WKH QXPEHU RI WDVNV DV
VKRZQ LQ WKH IROORZLQJ WDEOH� 7KHVH ILJXUHV LQFOXGH VXESURJUDPV�

1XPEHU RI WDVNV 0D[LPXP QXPEHU RI SURJUDPV
� ��� SURJUDPV
� �� SURJUDPV�WDVN
� �&9����0&��� RQO\� �� SURJUDPV�WDVN
� �&9����0&��� RQO\� �� SURJUDPV�WDVN

1RWH �� (DFK SURJUDP QXPEHU FDQ EH XVHG RQO\ RQFH� WKH VDPH SURJUDP QXPEHU
FDQQRW EH XVHG LQ D GLIIHUHQW WDVN�

�� 5HIHU WR ��� ,QWURGXFWLRQ IRU IXUWKHU LQIRUPDWLRQ RQ WKH QXPEHU RI EORFNV DQG
SURJUDPV�

���� 0DQXDO DQG $XWRPDWLF 2SHUDWLRQ
(DFK WDVN RI WKH0&8QLW FDQ EH H[HFXWHG HLWKHU LQPDQXDO RU DXWRPDWLFPRGH� ,Q
WKH DXWRPDWLF PRGH� 0& SURJUDPV FUHDWHG LQ WKH * ODQJXDJH DUH H[HFXWHG� ,Q
WKH PDQXDO PRGH� PDQXDO FRPPDQGV IURP WKH 3& RU WKH 7HDFKLQJ %R[ DUH
H[HFXWHG�

$XWRPDWLF PRGH

2SHUDWLRQ
FRPPDQG

0DQXDO
FRPPDQG

0& SURJUDP WR EH H[HFXWHG LQ WKH DXWRPDWLF PRGH

0& 8QLW

* ODQJXDJH

7HDFKLQJ %R[

0DQXDO PRGH

$XWRPDWLF PRGH

2SHUDWLRQ
FRPPDQG

2SHUDWLRQ
FRPPDQG

7KH LQWHUIDFH DUHD LV XVHG IRU H[HFXWLQJ WKH FRPPDQGV LQ WKH PDQXDO PRGH RU
WKH 0& SURJUDP LQ WKH DXWRPDWLF PRGH�

7KHUH DUH WHQ PDQXDO FRPPDQGV� LQFOXGLQJ WKH RULJLQ VHDUFK FRPPDQG� KRPH
VKLIW FRPPDQG� MRJJLQJ FRPPDQG� HWF�

1RWH 5HIHU WR ��� ,QWHUIDFH $UHD IRU IXUWKHU LQIRUPDWLRQ RQ WKH LQWHUIDFH DUHD�

&RPPDQG 'HVFULSWLRQ
2ULJLQ VHDUFK )RU GHWHUPLQLQJ RULJLQV RI PHFKDQLFDO V\VWHP ZKHQ

XVLQJ DQ ,1& HQFRGHU�
5HIHUHQFH RULJLQ UHWXUQ )RU UHWXUQLQJ WR WKH UHIHUHQFH RULJLQ�
-RJJLQJ )RU PRYLQJ WKH D[LV DW D IL[HG VSHHG�

1RWH 5HIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU LQIRUPDWLRQ RQ PDQXDO RS�
HUDWLRQ�

0DQXDO DQG $XWRPDWLF 2SHUDWLRQ 6HFWLRQ ����



��

6(&7,21 �
)HDWXUHV

7KLV VHFWLRQ GHVFULEHV WKH IHDWXUHV DQG IXQFWLRQV RI WKH 0& 8QLW�

��� )HDWXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2XWVLGH 'LPHQVLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 1HWZRUN &RPSDWLEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� )HDWXUHV
7KH &9����0&��� 0RWLRQ &RQWURO 8QLW LV GHVLJQHG WR FRQWURO SRVLWLRQLQJ XVLQJ
VHUYRPRWRUV�

0& 8QLW
7HDFKLQJ %R[

&9����0&��� &9����0&��� &90��356��

7KH &9����0&��� 0& 8QLW SURYLGHV WKH IROORZLQJ IHDWXUHV�

)RXU�D[LV &RQWURO 2QH 8QLW LV FDSDEOH RI FRQWUROOLQJ XS WR IRXU D[HV IRU OLQHDU� FLUFXODU� RU KHOLFDO
LQWHUSRODWLRQ�
&RQWURO VHWXSV FDQ EH YDULHG GHSHQGLQJ RQ DSSOLFDWLRQV� )RU H[DPSOH WZR D[HV
HDFK FDQ EH XVHG LQ SDLUV� RU WKH ;� < DQG = D[HV FDQ EH XVHG LQ D JURXS DQG WKH
8 D[LV XVHG VHSDUDWHO\�

2ULJLQ

2U WKH IROORZLQJ V\VWHP XVLQJ WKUHH D[HV
SOXV RQH PRUH D[LV XVHG VHSDUDWHO\�

7ZR V\VWHPV OLNH WKH IROORZLQJ
RQH XVLQJ WZR D[HV HDFK�

2ULJLQ

2ULJLQ

)HDWXUHV 6HFWLRQ ���



��

7KH* ODQJXDJH LV XVHG WR SURJUDP WKH0&8QLW� (DFK SURJUDP LV FRQWUROOHG DV D
WDVN FRPSOHWHO\ LQGHSHQGHQW IURP RWKHU WDVNV� 3URJUDPV FDQ EH HDVLO\
H[HFXWHG E\ VLPSO\ GHVLJQDWLQJ D SURJUDP QXPEHU DQG JLYLQJ D UXQ FRPPDQG
IURP WKH ODGGHU�GLDJUDP SURJUDP�

0& SURJUDP
0&
8QLW

/DGGHU�GLDJUDP
SURJUDP

* ODQJXDJH

3URJUDP QXPEHU

2SHUDWLRQ FRPPDQG

3&

6SDFH�VDYLQJ ��D[LV FRQWURO 7KH 0& 8QLW LV DV FRPSDFW DV &9�VHULHV ,�2 8QLW DQG \HW FDQ FRQWURO XS WR IRXU
D[HV�

6LQJOH�VORW
VL]H

; D[LV < D[LV = D[LV 8 D[LV

,Q DGGLWLRQ WR WKH WUDGLWLRQDO WUDSH]RLGDO FXUYH� DQ 6 FXUYH KDV EHHQ DGRSWHG WR
UHGXFH YLEUDWLRQ DQG H[WHQG WKH VHUYLFH OLIH RI WKH FRQWUROOHG PDFKLQH�

6SHHG

7UDSH]RLGDO FXUYH

7LPH

3RVVLEOH WR VHOHFW

6 FXUYH

6SHHG

7LPH

1RWH 5HIHU WR ��� $FFHOHUDWLRQ DQG'HFHOHUDWLRQ&XUYHV IRU IXUWKHU LQIRUPDWLRQ RQ WKH
WUDSH]RLGDO DQG 6 FXUYHV�

(DV\ &RQWURO WKURXJK
0XOWL�WDVN * /DQJXDJH

5HGXFHG 0DFKLQH :HDU

)HDWXUHV 6HFWLRQ ���



��

6WDUWLQJ DQG VWRSSLQJ FDQ EH FRQWUROOHG ZLWKRXW WKH XVH RI WKH 3&� 7KH WLPH UH�
TXLUHG XQWLO D FRQWURO FRPPDQG YROWDJH LV RXWSXW LV VKRUWHU WKDQ WKH WLPH QHFHV�
VDU\ WR VWDUW WKH 8QLW E\ D FRPPDQG IURP WKH ODGGHU�GLDJUDP SURJUDP�

0& 8QLW

6WDUW�VWRS

([WHUQDO
XQLW

+LJK�VSHHG
UHVSRQVH

6WDUW�VWRS

$Q 03* �0DQXDO 3XOVH *HQHUDWRU� FDQ EH FRQQHFWHG LI RSHUDWLRQV VXFK DV
WHDFKLQJ UHTXLUH ILQH SRVLWLRQ GDWD�

0& 8QLW

*HQHUDO�SXUSRVH ,�2
6LJQDOV

0DQXDO 3XOVH *HQHUDWRU
6XSSRUWHG

)HDWXUHV 6HFWLRQ ���



��

��� 6SHFLILFDWLRQV
*HQHUDO 6SHFLILFDWLRQV 7KH JHQHUDO VSHFLILFDWLRQV DUH WKH VDPH IRU ERWK WKH &9����0&��� DQG WKH

&9����0&����

,WHP 6SHFLILFDWLRQV
3RZHU VXSSO\ YROWDJH � 9'& �IURP %DFNSODQH��SS \ J

�� 9'& �IURP H[WHUQDO SRZHU VXSSO\��
9ROWDJH IOXFWXDWLRQ WROHUDQFH ��������� 9'& �IURP %DFNSODQH��J

��������� 9'& �IURP H[WHUQDO SRZHU VXSSO\��
,QWHUQDO FXUUHQW FRQVXPSWLRQ � $ RU OHVV IRU � 9'&S

�� P$ RU OHVV IRU �� 9'&
%DWWHU\ VHUYLFH OLIH � \HDUV PD[LPXP DW ���& �6HH QRWH��
:HLJKW ��� JUDPV RU OHVV
([WHUQDO GLPHQVLRQV ����� [ ���� [ ���� PP �+ [ : [ '�

�2FFXSLHV RQH VORW��

1RWH 7KH EDWWHU\ VHUYLFH OLIH LV ILYH \HDUV DW ���&� 7KH SHULRG RI WLPH WKDW LW FDQ EH
XVHG IRU PHPRU\ EDFNXS ZKHQ WKH SRZHU LV RII LV VKRUWHQHG DW KLJK WHPSHUD�
WXUHV� 5HSODFH WKH EDWWHU\ LPPHGLDWHO\ ZKHQ WKH %$7 /2: LQGLFDWRU OLJKW WXUQV
RQ�

6SHFLILFDWLRQV RWKHU WKDQ WKRVH VKRZQ DERYH FRQIRUP WR WKRVH IRU WKH 6<60$&
&9 6HULHV�

6SHFLILFDWLRQV 6HFWLRQ ���



��

��� 2XWVLGH 'LPHQVLRQV
&9����0&���

2XWVLGH 'LPHQVLRQV 6HFWLRQ ���



��

&9����0&���

2XWVLGH 'LPHQVLRQV 6HFWLRQ ���



��

��� )XQFWLRQV

7KH IROORZLQJ WDEOHV VXPPDUL]H WKH FDSDFLW\ DQG IXQFWLRQV RI WKH 0& 8QLW�

,WHP &RQWHQWV
1XPEHU RI ,�2 ZRUGV ,20� �� ZRUGV� '0� ��� ZRUGV� WRWDO� ��� ZRUGV

([WHUQDO FRQQHFWHG GHYLFHV 7HDFKLQJ %R[� 03* �PDQXDO SXOVH JHQHUDWRU�

&RQWUROOHG GULYHU $QDORJ ,QSXW 6HUYRGULYHU �20521 + 6HULHV� 0
6HULHV� HWF��

&RQWURO &RQWURO PHWKRG 6HPL�FORVHG ORRS XVLQJ LQFUHPHQWDO�DEVROXWH HQFRGHU
�VSHHG FRPPDQG YROWDJH RXWSXW�

1XPEHU RI FRQWUROOHG D[HV 0&���� � D[HV PD[�
0&���� � D[HV PD[�

1XPEHU RI VLPXOWDQHRXVO\
FRQWUROOHG D[HV

0&���� � D[HV PD[�
0&���� � D[HV PD[�

373 �LQGHSHQGHQW� FRQWURO ([HFXWLRQ E\ LQGHSHQGHQW SURJUDPV� RSHUDWLRQ PRGHV
IRU HDFK D[LV

,QWHUSRODWLRQ
FRQWURO

/LQHDU LQWHUSRODWLRQ 0&���� /LQHDU LQWHUSRODWLRQ IRU PD[LPXP RI WZR D[HV
0&���� /LQHDU LQWHUSRODWLRQ IRU PD[LPXP RI IRXU D[HVFR W R

&LUFXODU LQWHUSRODWLRQ &LUFXODU LQWHUSRODWLRQ IRU WZR D[HV RQ D SODQH
+HOLFDO LQWHUSRODWLRQ 0&���� 1RW SRVVLEOH

0&���� +HOLFDO LQWHUSRODWLRQ RQ D SODQH � RQH D[LV
&RQWURO XQLW 0LQLPXP XQLW VHWWLQJV �� ���� ������ ������

8QLWV PP� LQFK� GHJUHH� SXOVH
0D[LPXP FRPPDQG YDOXH ï���������� WR �����������

1RWH �� :KHQ GLVSOD\LQJ XQLWV LQ 0& 6XSSRUW 6RIWZDUH DV DQ\WKLQJ RWKHU WKDQ
SXOVHV� ILUVW FKDQJH WKH GLVSOD\ XQLW DQG WKHQ VHW WKH DPRXQW RI ZRUNSLHFH
PRYHPHQW E\ VHWWLQJ WKH SXOVH UDWH�

�� 7KHPD[LPXP SRVLWLRQ FRPPDQG YDOXHV DUH DV VKRZQ LQ WKH IROORZLQJ WDEOH
IRU HDFK PLQLPXP VHWWLQJ XQLW�

0LQLPXP VHWWLQJ XQLW
� ��� ���� ����� ������

ï�������� WR
���������

ï��������� WR
����������

ï��������� WR
����������

ï��������� WR
����������

ï��������� WR
����������

7KH PD[LPXP FRPPDQG YDOXH UDQJHV PD\ EHFRPH VPDOOHU WKDQ WKRVH
VKRZQ DERYH GHSHQGLQJ RQ WKH SXOVH UDWH� 7KH PD[LPXP FRPPDQG YDOXH
PXVW EH VHW WR VDWLVI\ WKH IROORZLQJ WZR FRQGLWLRQV�

� 0D[LPXP FRPPDQG YDOXH �&� � ���������� [ 3

� 0D[LPXP FRPPDQG YDOXH �&� � �������� �&�

3� 3XOVH UDWH �3XOVH�SXOVH� PP�SXOVH� GHJUHHV�SXOVH DQG LQFK�SXOVH�
&� 0LQLPXP VHWWLQJ XQLW ��� ���� ����� ������ �������

([DPSOH� ,I WKH PLQLPXP VHWWLQJ XQLW LV ���� DQG SXOVH UDWH LV ������� WKH
PD[LPXP FRPPDQG YDOXH FDQ EH FDOFXODWHG DV IROORZV�

���������� [ ������ ���������� � ���������

7KHUHIRUH� WKH PD[LPXP FRPPDQG YDOXH UDQJH LV EHWZHHQ ï�������� DQG
�������� �EHFDXVH WKH PLQLPXP VHW UDQJH LV ������

)XQFWLRQV 6HFWLRQ ���



��

,WHP &RQWHQWV
([WHUQDO ,�2 7HDFKLQJ %R[ 56����� RQH FKDQQHO �EDXG UDWH� ����� ESV��

(QFRGHU /LQH UHFHLYHU LQSXW
0&���� )RU WZR D[HV
0&���� )RU IRXU D[HV
���� NSSV EHIRUH PXOWLSOLFDWLRQ�

0XOWLSOLFDWLRQ IDFWRU IL[HG DW ��

6HUYRGULYHU UHODWLRQVKLSV 7KH IROORZLQJ VLJQDOV DUH HDFK SURYLGHG IRU WZR D[HV IRU
WKH 0&��� DG IRXU D[HV IRU WKH 0&����

,QSXW� 'ULYHU DODUP VLJQDO

2XWSXW� 'ULYHU DODUP UHVHW VLJQDO
+LJK�VSHHG FRPPDQG YROWDJH RXWSXW ���� 9�
2SHUDWLRQ FRPPDQG RXWSXW

03* �6HH QRWH�� 2QH FKDQQHO� OLQH GULYHU�W\SH 03* ��� NSSV PD[��
,QGLYLGXDO D[LV FRQWURO �6HH
QRWH��

7KH IROORZLQJ VLJQDOV DUH HDFK SURYLGHG IRU WZR D[HV IRU
WKH 0&��� DG IRXU D[HV IRU WKH 0&����

,QSXW� &&: OLPLW LQSXW
&: OLPLW LQSXW
2ULJLQ SUR[LPLW\ LQSXW
,PPHGLDWH VWRS LQSXW

2WKHUV �6HH QRWH�� *HQHUDO LQSXWV DQG RXWSXWV� IRXU HDFK
$FFHOHUDWLRQ�GHFHOHUDWLRQ FXUYH 7UDSH]RLG RU 6 FXUYH
$FFHOHUDWLRQ�GHFHOHUDWLRQ WLPH � WR ����� PV� ZKLFK FDQ EH VHW VHSDUDWHO\ IRU

DFFHOHUDWLRQ DQG GHFHOHUDWLRQ �LQ ��PV XQLWV��
)HHG
RSHUDWLRQV

5DSLG IHHG VSHHG ([DPSOH� ����� P�PLQ &RQGLWLRQV

(QFRGHU UHVROXWLRQ� ����� S�US

,QWHUSRODWLRQ IHHG VSHHG ([DPSOH� ����� P�PLQ
(QFRGHU UHVROXWLRQ� ����� S�U
0RWRU VSHHG� ����� U�P
&RQWURO XQLW� ����� PP�SXOVH

5DSLG IHHG RYHUULGH �� WR ���� 6HWWLQJ XQLW� ����
,QWHUSRODWLRQ IHHG RYHUULGH �� WR ����

J

-RJ IHHG RYHUULGH �� WR ����

1RWH 3RZHU VXSSO\ PXVW EH SURYLGHG E\ WKH XVHU�

,WHP &RQWHQWV
2SHUDWLRQ
PRGHV

$XWRPDW�
LF

$XWRPDWLF RSHUDWLRQ $XWRPDWLF RSHUDWLRQ E\ SURJUDP�
RGHV

0DQXDO -RJJLQJ 0RYHV D[HV FRQWLQXRXVO\ E\ PDQXDO RSHUDWLRQ�
+DQGOH IHHG 0RYHV D[HV E\ 03*�
$[LV VHOHFWLRQ 6SHFLILHV D[HV IRU KDQGOH IHHG RSHUDWLRQ�
0XOWLSOLFDWLRQ UDWH
VHOHFWLRQ

6SHFLILHV WKH UDWH SHU SXOVH GXULQJ KDQGOH IHHG
RSHUDWLRQ�

0DQXDO RULJLQ VHDUFK 6HDUFKHV IRU PHFKDQLFDO RULJLQ�
0DQXDO RULJLQ UHWXUQ 0RYHV WR RULJLQ LQ VWDQGDUG FRRUGLQDWH V\VWHP�

2ULJLQ UHWXUQ 0DQXDO RULJLQ UHWXUQ 0DQXDOO\ UHWXUQV WR RULJLQ LQ VWDQGDUG FRRUGLQDWH
V\VWHP�

$XWRPDWLF RULJLQ UHWXUQ $XWRPDWLFDOO\ UHWXUQV WR RULJLQ LQ VWDQGDUG
FRRUGLQDWH V\VWHP�

:RUNSLHFH RULJLQ UHWXUQ $XWRPDWLFDOO\ UHWXUQV WR RULJLQ LQ ZRUNSLHFH
FRRUGLQDWH V\VWHP�

=RQH VHWWLQJ ��D[LV
2SWLRQDO LQSXWV �� SRLQWV �LQSXWV IRU EORFN FRQWURO UHIHUHQFHG E\

VSHFLDO * FRGHV�

)RXU RI WKH �� SRLQWV FDQ EH GHVLJQDWHG DV
JHQHUDO LQSXWV IRU WKH 0& 8QLW�

)XQFWLRQV 6HFWLRQ ���



��

,WHP &RQWHQWV
3URJUDP DQG
GDWD

0& 8QLW %DWWHU\ EDFNXS E\ OLWKLXP EDWWHU\
GDWD
UHWHQWLRQ ([WHUQDO SHULSKHUDO GHYLFHV 3HUVRQDO FRPSXWHU GLVNHWWH RU KDUG GLVN

6HOI�GLDJQRVWLF IXQFWLRQ 'HWHFWLRQ RI PHPRU\ FRUUXSWLRQ
'HWHFWLRQ RI GLVFRQQHFWHG OLQHV

(UURU GHWHFWLRQ IXQFWLRQ (UURU FRXQWHU DODUP

(UURU FRXQWHU RYHUUXQ

%DWWHU\ DODUP

&38 HUURU

&RPPXQLFDWLRQ HUURU
�7HDFKLQJ %R[�

6RIWZDUH OLPLW RYHUUXQ

=�SKDVH HUURU

(UURU KLVWRU\

2YHUWUDYHO

,PPHGLDWH VWRS

),16 FRPPXQLFDWLRQ
HUURU

8QLW QXPEHU HUURU

&9 HUURU GHWHFWLRQ

'ULYHU DODUP
GHWHFWLRQ

((3520 HUURU

7DVN SURJUDP 1XPEHU RI WDVNV � PD[� �SURJUDP H[HFXWLRQ XQLWV�S J
PDQDJHPHQW 1XPEHU RI SURJUDPV 7KH PD[LPXP QXPEHU RI SURJUDPV GLIIHUV

DFFRUGLQJ WR WKH QXPEHU RI WDVNV�

:KHQ � WDVN LV XVHG� ���
:KHQ � WDVNV DUH XVHG� ���WDVN
:KHQ � WDVNV DUH XVHG� ���WDVN �0&��� RQO\�
:KHQ � WDVNV DUH XVHG� ���WDVN �0&��� RQO\�

3URJUDP FDSDFLW\ 7KH PD[LPXP SURJUDP FDSDFLW\ GLIIHUV DFFRUGLQJ
WR WKH QXPEHU RI WDVNV�

:KHQ � WDVN LV XVHG� ��� EORFNV
:KHQ � WDVNV DUH XVHG� ����WDVN
:KHQ � WDVNV DUH XVHG� ����WDVN �0&��� RQO\�
:KHQ � WDVNV DUH XVHG� ����WDVN �0&��� RQO\�

3RVLWLRQ GDWD FDSDFLW\ ����� PD[� �ZKHQ RQO\ RQH D[LV LV XVHG�
1XPEHU RI UHJLVWHUV �� �0DLQO\ XVHG IRU VSHFLI\LQJ SRVLWLRQ GDWD

QXPEHUV��
6XE�SURJUDP QHVWLQJ � OHYHOV PD[�

7DVN FRQWURO 3URJUDP QXPEHU GHVLJQDWLRQ 6SHFLILHV WKH QXPEHU RI WKH SURJUDP WR EH
H[HFXWHG�

&\FOH VWDUW ([HFXWHV WKH SURJUDP
6LQJOH EORFN ([HFXWHV WKH SURJUDP RQH EORFN DW D WLPH�
3DXVH 7HPSRUDULO\ KDOWV SURJUDP H[HFXWLRQ�
&RQWURO EORFN HQG )RUFLEO\ HQGV H[HFXWLRQ RI D EORFN�
(UURU UHVHW 5HVHWV D WDVN LQ ZKLFK DQ HUURU KDV RFFXUUHG�
2SWLRQDO LQSXWV 6SHFLILHV LQSXW LQIRUPDWLRQ WR EH UHIHUHQFHG E\

VSHFLDO * FRGH ��� SRLQWV��
7HDFKLQJ &UHDWHV SRVLWLRQ GDWDV IRU HDFK WDVN�

$X[LOLDU\
IXQFWLRQ

0 FRGH � WR ���

$[LV FRQWURO &XUUHQW SRVLWLRQ SUHVHW &KDQJHV WKH FXUUHQW SRVLWLRQ WR DQ\ FRRUGLQDWHV�
6HUYR�ORFN &UHDWHV D SRVLWLRQ ORRS DQG WXUQV 21 WKH

RSHUDWLRQ FRPPDQG RXWSXW WR WKH VHUYRGULYHU�
6HUYR�IUHH &DQFHOV WKH SRVLWLRQ ORRS DQG WXUQV 2)) WKH

RSHUDWLRQ FRPPDQG RXWSXW WR WKH VHUYRGULYHU�
,Q�SRVLWLRQ 3XOVHV FDQ EH VHW ZLWKLQ D UDQJH RI � WR ����
'ULYHU DODUP UHVHW 5HVHWV VHUYR�GULYHU DODUP�

'DWD WUDQVIHU 7UDQVIHUV SRVLWLRQ GDWD DQG
DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPH SDUDPHWHUV
EHWZHHQ WKH 3& DQG 0& 8QLW�

)XQFWLRQV 6HFWLRQ ���
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��� 1HWZRUN &RPSDWLEOH
1HWZRUNV FDQ EH FRQILJXUHG VR WKDW GDWD FDQ EH H[FKDQJHG RQ WKUHH OHYHOV XVLQJ
0& 6XSSRUW 6RIWZDUH DQG D KRVW V\VWHP�

+RVW
V\VWHP

,%0 3&�$7 RU
FRPSDWLEOH

0& 6XSSRUW
6RIWZDUH

�VW OHYHO
��� QRGHV PD[��

6/� 6<60$& /LQN 8QLW
0&� 0& 8QLW
&9� &9�VHULHV 3&

�QG OHYHO
��� QRGHV PD[��

�UG OHYHO
��� QRGHV PD[��

3HULSKHUDO EXV�+RVW /LQN

6<60$& 1(7

6<60$& /,1. 6<60$& /,1.

&9

&9

&9

&9

&9

&9

&9

&9

&9

7KH IROORZLQJ RSHUDWLRQV DUH DYDLODEOH XVLQJ WKH 0& 6XSSRUW 6RIWZDUH�
� 8SORDGLQJ DQG GRZQORDGLQJ 0& 8QLW ILOHV �SURJUDPV� SRVLWLRQLQJ GDWD� DQG
V\VWHP SDUDPHWHUV�

� 0RQLWRULQJ WKH 0& 8QLW SUHVHQW SRVLWLRQ DQG RWKHU GDWD�
� 5HDGLQJ 0& 8QLW HUURU KLVWRULHV�
� 5HDGLQJ RWKHU VWDWXV�

0& 6XSSRUW 6RIWZDUH
2SHUDWLRQV

1HWZRUN &RPSDWLEOH 6HFWLRQ ���



��

6(&7,21 �
6HUYR 6\VWHP 3ULQFLSOHV DQG 3UHFDXWLRQV

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ WKH VHUYR V\VWHP� EDVLF PHFKDQLVPV IRU SRVLWLRQLQJ� DQG SUHFDXWLRQV WR EH KHHGHG LQ
XVLQJ WKH V\VWHP�

��� 6HUYR 6\VWHP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RWRU 5XQDZD\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ &KHFN )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )DLOVDIH &LUFXLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 6HUYR 6\VWHP
7KH VHUYR V\VWHP XVHG E\ DQG WKH LQWHUQDO RSHUDWLRQV RI WKH 0& 8QLW DUH EULHIO\
GHVFULEHG EHORZ�

6HPL�FORVHG /RRS 6\VWHP
7KH VHUYR V\VWHPRI WKH0&8QLW XVHVD VHPL�FORVHG ORRS V\VWHP�7KLV V\VWHP LV
GHVLJQHG WR GHWHFW DFWXDO PDFKLQH PRYHPHQWV E\ URWDWLRQ RI WKH PRWRU LQ UHOD�
WLRQ WR D WDUJHW YDOXH� ,W FRPSXWHV WKH HUURU EHWZHHQ WKH WDUJHW YDOXH DQG DFWXDO
PRYHPHQW� DQG ]HURHV WKH HUURU WKURXJK IHHGEDFN�

7DEOH

%DOO VFUHZ

6HUYRPRWRU

'HFHOHUDWRU

$FWXDO
PRYHPHQW

7DUJHW YDOXH

3RVLWLRQ FRQWUROOHU

(QFRGHU

6HPL�FORVHG ORRS V\VWHPV RFFXS\ WKHPDLQVWUHDP LQPRGHUQ VHUYR V\VWHPVDS�
SOLHG WR SRVLWLRQLQJ GHYLFHV IRU LQGXVWULDO DSSOLFDWLRQV�

,QWHUQDO 2SHUDWLRQV RI WKH 0& 8QLW
&RPPDQGV WR WKH 0& 8QLW� VSHHG FRQWURO YROWDJH WR WKH VHUYRGULYHU� DQG WKH
IHHGEDFN VLJQDOV IURP WKH HQFRGHU DUH GHVFULEHG LQ WKH QH[W IHZ SDJHV�

'HVLUHG SRVLWLRQ

3XOVH VWULQJ

(UURU
FRXQWHU

'�$
FRQYHUWHU

6HUYRGULYHU 6HUYRPRWRU

6SHHG
IHHGEDFN

(QFRGHU
3RVLWLRQ IHHGEDFN

)HHGEDFN SXOVHV

6SHHG
FRQWURO
YROWDJH

�� �� ���� �� 7KH HUURU FRXQWHU UHFHLYHV D WDUJHW SRVLWLRQ LQ XQLWV RI HQFRGHU SXOVHV� 7KLV
LV FDOOHG D SXOVH VWULQJ�

�� 7KH HUURU FRXQWHU LV GLUHFWO\ FRQQHFWHG WR WKH '�$ FRQYHUWHU ZKHUH WKH
SXOVHV UHFHLYHG E\ WKH HUURU FRXQWHU DUH FRQYHUWHG WR DQDORJ YROWDJHV�
7KHVH DQDORJ YROWDJHV DUH VHQW WR WKH VHUYRGULYHU DV WKH VSHHG FRQWURO YROW�
DJHV�

6HUYR 6\VWHP 6HFWLRQ ���



��

�� :KHQ WKH VSHHG FRQWURO YROWDJH LV UHFHLYHG E\ WKH VHUYRGULYHU� LW URWDWHV WKH
PRWRU DW D VSHHG FRUUHVSRQGLQJ WR WKH VSHHG FRQWURO YROWDJH� 7KH URWDWLRQDO
VSHHG LV LQ SURSRUWLRQ WR WKH VSHHG FRQWURO YROWDJH�

5RWDWLRQDO VSHHG �1 �USP�

6SHHG FRQWURO YROWDJH

6HUYRGULYHU 6SHHG &KDUDFWHULVWLFV

�� 7KH URWDU\ HQFRGHU GLUHFWO\ FRQQHFWHG WR WKH PRWRU D[LV URWDWHV LQ V\QF ZLWK
WKH PRWRU DQG JHQHUDWHV IHHGEDFN SXOVHV�

�� 7KH IHHGEDFN SXOVHV DUH VXEWUDFWHG XQWLO WKH HUURU FRXQWHU JRHV WR ]HUR�
:KHQ WKH HUURU FRXQWHU JRHV WR ]HUR� WKH VSHHG FRQWURO YROWDJH WR WKH VHUYR�
GULYHU EHFRPHV ]HUR DQG WKH PRWRU VWRSV URWDWLQJ�

7DUJHW SRVLWLRQ YDOXH
�SXOVHV�

7LPH

(UURU FRXQWHU FRXQW
�SXOVHV�

6SHHG FRQWURO YROWDJH

3RVLWLRQLQJ HQG

7LPH

7LPH

�� 8QOHVV WKH WDUJHW SRVLWLRQ LV JLYHQ� WKH HUURU FRXQWHU FRQVWDQWO\ PDLQWDLQV
WKH VWRSSHG SRVLWLRQ�

6HUYR 6\VWHP 6HFWLRQ ���
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�� ,I WKH PRWRU D[LV PRYHV VOLJKWO\ GXH WR D GULIW LQ WKH GULYHU RU YROWDJH RXWSXW�
WKH HUURU FRXQWHU UHFHLYHV D IHHGEDFN SXOVH IURP WKH URWDU\ HQFRGHU DQG D
VSHHG FRQWURO YROWDJH LV RXWSXW LQ WKH UHYHUVH GLUHFWLRQ� FDXVLQJ WKH PRWRU WR
URWDWH WRZDUG LWV RULJLQDO SRVLWLRQ� 7KLV FRUUHFWLYH RSHUDWLRQ IRU PDLQWDLQLQJ
WKH SUHVHQW SRVLWLRQ LV FDOOHG VHUYRORFN RU VHUYRFODPS�

�� 8VLQJ WKLV SULQFLSOH� SRVLWLRQLQJ ZLWK DFFHOHUDWLRQ DQG GHFHOHUDWLRQ LV
H[HFXWHG E\ FRQWLQXRXVO\ VHWWLQJ WDUJHW SRVLWLRQV LQ WKH HUURU FRXQWHU�

�� 7KH WDUJHW SRVLWLRQ VHW LQ WKH HUURU FRXQWHU EHFRPHV WKH HUURU FRXQWHU FRXQW
DV VKRZQ EHORZ� 7KH FRXQW LV FRQYHUWHG WR D VSHHG FRQWURO YROWDJH IRU WKH
VHUYRGULYHU WR FRQWURO WKH PRWRU�

7DUJHW SRVLWLRQ YDOXH
�SXOVHV�

7LPH

(UURU FRXQWHU FRXQW
�SXOVHV�

6SHHG FRQWURO YROWDJH

7LPH

7LPH

7KXV� WKH SRVLWLRQ HTXDOV WKH WRWDO FRXQW RI WDUJHW SRVLWLRQV �VKDGHG DUHD LQ WKH
ILJXUH�� DQG WKH VSHHG ZLOO GHSHQG RQ WKH WDUJHW SRVLWLRQ YDOXH SHU XQLW WLPH�

6HUYR 6\VWHP 6HFWLRQ ���
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��� 0RWRU 5XQDZD\
,Q D VHUYR V\VWHP HPSOR\LQJ D VHUYRPRWRU� IDXOW\ RU GLVFRQQHFWHG ZLULQJ PD\
FDXVH WKH VHUYRPRWRU WR UXQ RXW RI FRQWURO� 7KHUHIRUH� FDUHIXO DWWHQWLRQ PXVW EH
SDLG WR SUHYHQWLQJ IDXOW\ RU GLVFRQQHFWHG ZLULQJ�
:KHQ WKH ZLULQJ LV FRUUHFW� WKH VHUYRPRWRU PDLQWDLQV WKH VWRSSHG SRVLWLRQ
WKURXJK FRUUHFWLYH RSHUDWLRQV DV ORQJ DV D SRVLWLRQ ORRS LV IRUPHG DQG VHUYRORFN
LV LQ HIIHFW�

(UURU
FRXQWHU

$PS

'LUHFWLRQ
GLVFULPLQDWLRQ
FLUFXLW

&RQWURO YROWDJH

6HUYRGULYHU

6HUYRPRWRU

3KDVH $ IHHGEDFN

3KDVH % IHHGEDFN
(QFRGHU

� 9

,I WKH PRWRU URWDWHV LQ WKH &: GLUHFWLRQ GXH WR D IDFWRU VXFK DV WHPSHUDWXUH GULIW�
LW LV GHWHFWHG E\ WKH HQFRGHU DQG WKH LQWHUQDO HUURU FRXQWHU RI WKH 0RWLRQ &RQWURO
8QLW LV QRWLILHG RI WKH GLUHFWLRQ DQG DPRXQW RI URWDWLRQ E\ PHDQV RI IHHGEDFN VLJ�
QDOV JLYHQ E\ WKH HQFRGHU�
7KH FRXQW RI WKH HUURU FRXQWHU LV RUGLQDULO\ ]HUR XQOHVV RWKHUZLVH GHVLJQDWHG�
:KHQ WKH PRWRU PRYHV LQ WKH &: GLUHFWLRQ� WKH IHHGEDFN VLJQDO WUDQVIHUV WKH
GLUHFWLRQ DQG DPRXQW RI PRYHPHQW DV D FRXQW WR WKH HUURU FRXQWHU� 7KHQ WKH0R�
WLRQ &RQWURO 8QLW RXWSXWV D FRQWURO YROWDJH WR URWDWH WKH PRWRU LQ WKH &&: GLUHF�
WLRQ VR DV WR ]HUR WKLV FRXQW ILJXUH�
7KH FRQWURO YROWDJH LV RXWSXW WR WKH VHUYRGULYHU� DQG WKH PRWRU URWDWHV LQ WKH
&&: GLUHFWLRQ� $JDLQ� ZKHQ WKH PRWRU URWDWHV LQ WKLV &&: GLUHFWLRQ� WKH HQFRG�
HU GHWHFWV WKH GLUHFWLRQ DQG DPRXQW RI PRYHPHQW DQG QRWLILHV WKH HUURU FRXQWHU
LQ WKH 0RWLRQ &RQWURO 8QLW ZLWK IHHGEDFN VLJQDOV WR VXEWUDFW DQG ]HUR WKH FRXQW
ILJXUH�
7KLV SRVLWLRQ ORRS VXEWUDFWV WKH FRXQW LQ WKH HUURU FRXQWHU WR ]HUR LW�

5XQDZD\ 'XH WR )DXOW\ :LULQJ,I WKH SKDVH�$ DQG SKDVH�% IHHGEDFN LQSXW OLQHV DUH ZLUHG LQ UHYHUVH �FURVVHG
GRWWHG OLQHV DW � LQ WKH ILJXUH�� WKH VHUYRORFNZLOO QRW EH HIIHFWLYH DQG WKHPRWRUZLOO
UXQ RXW RI FRQWURO�

�� �� ���� �� ,I WKH PRWRU URWDWHV LQ WKH &: GLUHFWLRQ GXH WR GULIW RU VRPH RWKHU FDXVH� WKH
HQFRGHU GHWHFWV WKH GLUHFWLRQ DQG DPRXQW RI PRYHPHQW DQG WUDQVPLWV IHHG�
EDFN VLJQDOV WR WKH HUURU FRXQWHU LQ WKH 0RWLRQ &RQWURO 8QLW�

�� ,I WKH SKDVH $ DQG SKDVH % IHHGEDFN LQSXW OLQHV DUH ZLUHG LQ UHYHUVH� WKH
HUURU FRXQWHU UHFHLYHV WKH LQIRUPDWLRQ DV D URWDWLRQ LQ WKH &&: GLUHFWLRQ�

�� $V D UHVXOW� WKH HUURU FRXQWHU KDYLQJ D FRXQW LQ WKH&&:GLUHFWLRQ DWWHPSWV WR
]HUR WKH FRXQW E\ RXWSXWWLQJ D FRQWURO YROWDJH WR WKH PRWRU GULYHU LQ WKH &:
GLUHFWLRQ�

�� 7KH VHUYRPRWRU URWDWHV LQ WKH &: GLUHFWLRQ� UHSHDWLQJ WKH DERYH VWHSV �� WR
�� (YHQWXDOO\� WKH PRWRU UXQV RXW RI FRQWURO�

0RWRU 5XQDZD\ 6HFWLRQ ���



��

5XQDZD\ FDQ RFFXU QRW RQO\ IURP UHYHUVHGZLULQJ RI SKDVHV $ DQG % RI WKH IHHG�
EDFN LQSXWV� EXW DOVR IURP UHYHUVHG ZLULQJ RI WKH VSHHG FRQWURO YROWDJH DQG WKH
JURXQG OLQHV �FURVVHG GRWWHG OLQHV DW � LQ WKH ILJXUH DERYH��

7KH VHUYRPRWRU UXQV RXW RI FRQWURO QRW RQO\ ZKHQ WKH SRVLWLRQ ORRS LV QRW FRUUHFW�
O\ IRUPHG EXW DOVR ZKHQ WKH SRVLWLRQ ORRS LV QRW LQWHUUXSWHG GXH WR GLVFRQQHFWHG
ZLULQJ�

(UURU
FRXQWHU

$PS

'LUHFWLRQ
GLVFULPLQDWLRQ
FLUFXLW

&RQWURO YROWDJH

6HUYRGULYHU

6HUYRPRWRU

3KDVH $ IHHGEDFN

3KDVH % IHHGEDFN
(QFRGHU

%URNHQ OLQHV

�� �� ���� �� :LUH EUHDNDJH ZKLOH WKH VHUYRPRWRU LV URWDWLQJ�
:KLOH WKH VHUYRPRWRU LV URWDWLQJ� WKH VSHHG FRQWURO YROWDJH LV QRW � 9 EH�
FDXVH RI WKH VLJQDO IURP WKH HUURU FRXQWHU� ,I WKH IHHGEDFN OLQH LV EURNHQ� QR
IHHGEDFN VLJQDOV ZLOO EH JLYHQ WR WKH HUURU FRXQWHU DQG WKH VSHHG FRQWURO
YROWDJH UHPDLQV XQFKDQJHG IURP WKH YDOXH H[LVWHG EHIRUH WKH OLQH EUHDN�
DJH� FDXVLQJ PRWRU UXQDZD\�

�� :LUH EUHDNDJH ZKLOH WKH PRWRU LV VWRSSHG�
,I WKH IHHGEDFN OLQH LV EURNHQ ZKLOH WKH VHUYRPRWRU LV VWRSSHG DQG FRUUHFW
IHHGEDFN VLJQDOV FDQQRW EH UHWXUQHG� WKH VSHHG FRQWURO YROWDJH UHPDLQV DW
]HUR ZLWKRXW FKDQJLQJ� 7KHUHIRUH� WKH VHUYRPRWRU DOVR UHPDLQV VWRSSHG� ,Q
IDFW� KRZHYHU� WKH PRWRU PD\ PRYH LQ RQH GLUHFWLRQ ZLWKRXW VWRSSLQJ�

7KLV LV FDXVHG E\ D GLVFUHSDQF\ EHWZHHQ WKH � 9 RI WKH0&8QLW·V FRQWURO YROWDJH
DQG WKH � 9 RI WKH VHUYRGULYHU·V YROWDJH LQSXW�

6SHHG FRQWURO
YROWDJH �� 9�

'LIIHUHQFH LQ HOHFWULF
SRWHQWLDO

6HUYRGULYHU
YROWDJH LQSXW �� 9�

:KHQ WKH WZR � YROWDJHV GR QRW PDWFK� DQ HOHFWULF SRWHQWLDO GLIIHUHQFH LV JHQHU�
DWHG� UHVXOWLQJ LQ D IDOVH FRQWURO YROWDJH� 7KLV LQ WXUQ FDXVHV WKH VHUYRPRWRU WR
PRYH LQ RQH GLUHFWLRQ ZLWKRXW VWRSSLQJ�

,Q RUGHU WR SUHYHQW WKLV� UHSDLU WKH ZLULQJ RU DGMXVW WKH � 9 RI HLWKHU WKH0&8QLW RU
WKH VHUYRGULYHU VR WKDW WKH � 9 OHYHOV PDWFK�

5XQDZD\ 'XH WR
'LVFRQQHFWHG :LULQJ

0RWRU 5XQDZD\ 6HFWLRQ ���



��

��� :LULQJ &KHFN )XQFWLRQ
7KH0&8QLW LV SURYLGHGZLWK DZLULQJ FKHFN IXQFWLRQ� 7KLV IXQFWLRQ LV GHVLJQHG WR
FKHFN IRU UHYHUVH ZLULQJ DQG GLVFRQQHFWHG ZLULQJ ZKHQ WKH SRZHU VXSSO\ VZLWFK
LV WXUQHG RQ LQ RUGHU WR SUHYHQW PRWRU UXQDZD\� :KHWKHU RU QRW WR D H[HFXWH ZLU�
LQJ FKHFN FDQ EH GHWHUPLQHG E\ VHWWLQJ D V\VWHP SDUDPHWHU�

7KLV IXQFWLRQ LV GHVLJQHG WR RXWSXW D VSHFLILHG QXPEHU RI SXOVHV LQ WKH VSHFLILHG
GLUHFWLRQ DQG WR FKHFN ZKHWKHU FRUUHFW IHHGEDFN SXOVHV DUH UHDG�

6HUYRPRWRU

(QFRGHU

6HUYRGULYHU

&RQWURO
YROWDJH

3KDVH $�% IHHGEDFN'LUHFWLRQ
GLVFULPLQDWLRQ
FLUFXLW

$PS

(UURU
FRXQWHU

7HVW SXOVHV

6HW D VSHFLILHG QXPEHU RI WHVW SXOVHV LQ WKH HUURU FRXQWHU� $IWHU D VHW SHULRG RI
WLPH �WKH WLPH UHTXLUHG IRU WKH V\VWHP SDUDPHWHU WR SHUIRUPZLULQJ FKHFN�� FKHFN
WKH FRQWHQW RI WKH HUURU FRXQWHU WR GHWHUPLQH ZKHWKHU WKH QXPEHU RI SXOVHV WKDW
ZHUH LQLWLDOO\ VHW DQG DOVR WKH GLUHFWLRQ DUH FRUUHFWO\ UHWXUQHG�

:KHQ WKH WHVW SXOVHV DUH VHW LQ WKH &: GLUHFWLRQ� WKH IHHGEDFN SXOVHV FRUUH�
VSRQGLQJ WR WKH VHW QXPEHU RI SXOVHV ZLOO EH UHWXUQHG LQ WKH &: GLUHFWLRQ� ,I WKH
GLUHFWLRQ LV UHYHUVHG� LW LV WUHDWHG DV D UHYHUVH ZLULQJ HUURU DQG WKH VHUYRORFN LV
FOHDUHG� GURSSLQJ WKH YROWDJH RXWSXW WR � 9�

7R FRUUHFW WKLV IDXOW\ ZLULQJ� HLWKHU WXUQ RII WKH SRZHU DQG UHSDLU WKH UHYHUVHG ZLU�
LQJ RU FKDQJH WKH PDFKLQH SDUDPHWHU ´HQFRGHU SRODULW\µ IURP WKH 0& 6XSSRUW
6RIWZDUH IURP WKH SUHVHW VHWWLQJ WR WKH RSSRVLWH VHWWLQJ� L�H�� FKDQJH IURP ´IRU�
ZDUG URWDWLRQ IRU HQFRGHU LQFUHDVHµ WR ´UHYHUVH URWDWLRQ IRU HQFRGHU LQFUHDVHµ RU
IURP ´UHYHUVH URWDWLRQ IRU HQFRGHU LQFUHDVHµ WR ´IRUZDUG URWDWLRQ IRU HQFRGHU
LQFUHDVH�µ

1RWH 5HIHU WR WKH 0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU IXUWKHU LQIRUPDWLRQ RQ
ZKHWKHU WR H[HFXWH ZLULQJ FKHFN RU QRW� IRU IXUWKHU LQIRUPDWLRQ RQ WKH WHVW SXOVH
VHWWLQJ� DQG IRU IXUWKHU LQIRUPDWLRQ RQ WKH WLPH VHWWLQJ EHIRUH HUURU FRXQWHU
FKHFN�

,Q DGGLWLRQ WR WKH GHVFULSWLRQV RQ WKH SUHYLRXV SDJH� LI WKH IHHGEDFN SXOVHV UH�
WXUQHG LV OHVV WKDQ WKH QXPEHU RI WHVW SXOVHV� D GLVFRQQHFWHG ZLULQJ HUURU ZLOO EH
JHQHUDWHG� -XVW DVZLWK D IDXOW\ ZLULQJ HUURU� WKH VHUYRORFNZLOO EH FOHDUHG DQG WKH
YROWDJH RXWSXW ZLOO GURS WR � 9�

7R FRUUHFW D GLVFRQQHFWHG ZLULQJ� WXUQ RII WKH SRZHU DQG UHSDLU WKH ZLULQJ�

)DXOW\ ZLULQJ FKHFNV DQG GLVFRQQHFWHGZLULQJ FKHFNV FDQ EH FDUULHG RXW VLPXOWD�
QHRXVO\� %RWK FKHFNV FDQ EH VNLSSHG E\ VHWWLQJ WKH PDFKLQH SDUDPHWHU ´ZLULQJ
FKHFNµ IURP WKH 0& 6XSSRUW 6RIWZDUH WR 12� ,W LV LQLWLDOO\ VHW WR <(6�

:LULQJ &KHFN )XQFWLRQ 6HFWLRQ ���



��

��� )DLOVDIH &LUFXLWV
7R SURWHFW DJDLQVW XQIRUHVHHQ SUREOHPV WKDW PD\ RFFXU GXULQJ RSHUDWLRQ� SUR�
YLGH IDLOVDIH FLUFXLWV� DV WKRVH VKRZQ EHORZ� LQ WKH SRVLWLRQLQJ V\VWHP LQ ZKLFK
WKH 0& 8QLW LV XVHG�

(UURUV GXULQJ 3RVLWLRQLQJ
$V LOOXVWUDWHG EHORZ� PRWRU UXQDZD\ PD\ RFFXU GXULQJ RSHUDWLRQ ZLWKRXW D SRVL�
WLRQ ORRS EHLQJ IRUPHG IRU WKHVH UHDVRQV�

� )DLOXUH RI LQWHUQDO FRPSRQHQWV LQ WKH 0& 8QLW

� 'LVFRQQHFWHG H[WHUQDO ZLULQJ RU IDXOW\ FRQQHFWLRQV

6HUYRPRWRU

(QFRGHU

6HUYRGULYHU

%URNHQ OLQHV

)DXOW\ FRQWDFW3KRWRFRXSOHU

3RVLWLRQ ORRS

(UURU FRXQWHU

&RXQWHU

'LUHFWLRQ
GLVFULPLQDWLR
Q FLUFXLW

)DLOHG FRPSRQHQWV

$PS

(UURU &RXQWHU 2YHUIORZ &KHFN
7KH 0& 8QLW FKHFNV IRU HUURUV GXULQJ SRVLWLRQLQJ DFFRUGLQJ WR WKH FRXQW LQ WKH
HUURU FRXQWHU DQG H[HFXWHV WKH IROORZLQJ SURFHVVHV LI PRWRU UXQDZD\ RFFXUV DV
GHVFULEHG DERYH�

D� 2XWSXWV DQ ´(UURU FRXQWHU RYHUIORZµ HUURU

E� 6HWV WKH (UURU &RXQWHU $ODUP %LW LQ WKH LQWHUIDFH ELWV WR 21 DFFRUGLQJ WR
WKH SDUDPHWHU VHWWLQJV�

(UURU &RXQWHU &DSDFLW\ 6HWWLQJ
7KH HUURU FRXQWHU FDSDFLW\ FDQ EH VHW DFFRUGLQJ WR WKH RSHUDWLRQ FRQGLWLRQV E\
PHDQV RI D SDUDPHWHU� 7KLV SDUDPHWHU FDQ EH XVHG WR PDNH WKH HUURU FRXQWHU
RYHUIORZ GHWHFWLRQ PRUH VHQVLWLYH� )ROORZ WKH SURFHGXUH RXWOLQHG EHORZ WR VHW
WKH HUURU FRXQWHU FDSDFLW\�

�� �� ���� �� &RQGXFW D WULDO RSHUDWLRQ RI WKHPDFKLQH� DQG XVH WKH 7HDFKLQJ %R[ WR FKHFN
KRZ WKH FRXQW FKDQJHV LQ WKH HUURU FRXQWHU�

�� &KHFN WKH PD[LPXP FRXQW YDOXH� DQG VHW WKH SDUDPHWHU GDWD VR WKDW WKH HU�
URU FRXQWHU FDSDFLW\ LV ��� WR ��� JUHDWHU WKDQ WKDW YDOXH�

([DPSOH �� EHORZ� VKRZV DQ HUURU RFFXUULQJ GXULQJ SRVLWLRQLQJ� 7KH 0& 8QLW
FKHFNV WKH FRXQW RI WKH HUURU FRXQWHU DQG WKH(UURU &RXQWHU $ODUP%LW RI WKH LQWHU�
IDFH ELWV LV WXUQHG 21� 7KH 3& SURFHVVHV LQSXW GDWD DQG JLYHV DQ LPPHGLDWH
VWRS LQSXW WR WKH 0& 8QLW E\ PHDQV RI DQ H[WHUQDO RXWSXW�

:KHQ DQ HUURU FRXQWHU RYHUIORZ RFFXUV� WKH LPPHGLDWH VWRS LQSXW LV WXUQHG 21
XVLQJ DQ H[WHUQDO RXWSXW� WKH YROWDJH RXWSXW WR WKH VHUYRGULYHU LV GURSSHG WR � 9
DQG DW WKH VDPH WLPH WKH RSHUDWLRQ FRPPDQG RXWSXW LV WXUQHG 2))�

)DLOVDIH &LUFXLWV 6HFWLRQ ���
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([DPSOH �

/DGGHU
SURJUDPPLQJ

(UURU &RXQWHU $ODUP
ELW LV WXUQHG 21�

([WHUQDO
RXWSXW

,PPHGLDWH
VWRS LQSXW

6SHHG
FRQWURO
YROWDJH

2SHUDWLRQ
FRPPDQG
RXWSXW

0& 8QLW

6HUYRGULYHU

(UURU
FRXQWHU

3&

,Q WKH ([DPSOH �� ZKHQ WKH (UURU &RXQWHU $ODUP %LW LV WXUQHG 21� WKH G\QDPLF
EUDNH RI WKH PRWRU LV DFWXDWHG E\ DQ H[WHUQDO RXWSXW IURP WKH 3& WR VWRS WKH PR�
WRU�

([DPSOH �
(UURU &RXQWHU $ODUP
ELW LV WXUQHG 21�

([WHUQDO
RXWSXW

(UURU
FRXQWHU

6HUYRPRWRU
$PS 9ROWDJH

RXWSXW

6HUYR
GULYHU

0& 8QLW

/DGGHU
SURJUDPPLQJ

3&

,Q HLWKHU RI WKH DERYH H[DPSOHV� WKH PRWRU PDNHV D VXGGHQ VWRS ZKHQ WKH HUURU
FRXQWHU RYHUIORZV� 0DNH VXUH WKDW WKLV VXGGHQ VWRS ZLOO QRW UHVXOW LQ GDPDJH WR
WKH V\VWHP�

([WHUQDO (PHUJHQF\ 6WRS &LUFXLW
,Q DGGLWLRQ WR WKH IDLOVDIH FLUFXLWV VKRZQDERYH� D IDLOVDIH FLUFXLW LV QRUPDOO\ VHW XS
XVLQJ PRQLWRULQJ VHQVRUV LQVWDOOHG DW WKH HGJHV RI WKH ZRUNSLHFH·V UDQJH RI
PRYHPHQW WR GHWHFW DEQRUPDO ZRUNSLHFH PRYHPHQW DQG VWRS RSHUDWLRQ LI D UXQ�
DZD\ RFFXUV�

0RQLWRULQJ VHQVRU /LPLW LQSXW

1RUPDO RSHUDWLQJ UDQJH

0D[LPXP UDQJH RI PRYHPHQW

/LPLW LQSXW 0RQLWRULQJ VHQVRU

0RQLWRULQJ VHQVRUV DUH LQVWDOOHG RXWVLGH RI WKH OLPLW LQSXWV� ,I WKH ZRUNSLHFH
UHDFKHV RQH RI WKH VHQVRUV� WKH SRZHU LV WXUQHG RII WR WKH VHUYRGULYHU DQG WKHQ
WKH G\QDPLF EUDNH LV DSSOLHG WR VWRS WKH PRWRU�

)DLOVDIH &LUFXLWV 6HFWLRQ ���
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6(&7,21 �
6\VWHP &RQILJXUDWLRQ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ WKH V\VWHP FRQILJXUDWLRQ QHFHVVDU\ IRU RSHUDWLQJ WKH 0& 8QLW�

��� %DVLF 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,WHPV 6XSSOLHG E\ WKH 8VHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3HULSKHUDO 'HYLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� %DVLF 6\VWHP &RQILJXUDWLRQ
7KH IROORZLQJ LV DQ H[DPSOH RI D V\VWHP FRQILJXUDWLRQ XVLQJ D &9����0&���
0& 8QLW�

8VHG IRU WULDO
RSHUDWLRQ�
GHEXJJLQJ�
WHDFKLQJ� HWF�

¿ 0RQLWRU �SUHVHQW SRVLWLRQ� ,�2 VLJQDOV�
¿ 2ULJLQ VHDUFK
¿ -RJJLQJ
¿ (UURU UHVHW
¿ 7HDFKLQJ
¿ (WF�

8VHG WR VHW
GDWD RU IRU
*�ODQJXDJH
SURJUDPPLQJ�

¿ (GLWLQJ * ODQJXDJH SURJUDPV
¿ 0RQLWRULQJ VWDWXV
¿ )LOH FRQWURO
¿ (WF�

3RZHU 6XSSO\ 8QLW

3HULSKHUDO EXV

+RVW /LQN

8VHU PXVW
SUHSDUH WKHVH
FDEOHV�

���9 SRZHU VXSSO\ IRU LQWHUIDFH

([WHUQDO ,�2

&&: OLPLW LQSXW

&: OLPLW LQSXW

3UR[LPLW\ LQSXW
,PPHGLDWH VWRS LQSXW

*HQHUDO�SXUSRVH LQSXWV� � SWV

*HQHUDO�SXUSRVH RXWSXWV� � SWV

���9 SRZHU VXS�
SO\ IRU LQWHUIDFH

)RU � D[HV

� WR �� 9
SRZHU
VXSSO\ IRU
LQWHUIDFH

8VHG IRU ILQH
SRVLWLRQLQJ DV
UHTXLUHG GXULQJ
WHDFKLQJ�

¿ $[LV VHOHFWLRQ
¿ 0XOWLSOLFDWLRQ
IDFWRU VHOHFWLRQ

7HDFKLQJ %R[

0& 8QLW &38

6HUYRGULYHU

,%0 3&�$7 RU
FRPSDWLEOH6<60$&

&9�VHULHV 3&

0& 6XSSRUW 6RIWZDUH

03*

03*�
� FKDQQHO

%DVLF 6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���
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'HYLFHV XVHG LQ WKH V\VWHP FRQILJXUDWLRQ H[DPSOH DUH DV VKRZQ LQ WKH IROORZLQJ
WDEOH�

'HYLFHV 0RGHO
0RWLRQ &RQWURO 8QLW &9����0&���
&38 2QH RI WKH IROORZLQJ�

&9����&38���9�
&9�����&38���9�
&9�����&38���9�
&90��&38���9�
&90��&38���9�
&90��&38���9�

3RZHU 6XSSO\ 8QLW 2QH RI WKH IROORZLQJ�
&9����36����36���
&90��3$���

&38 %DFNSODQH &9����%&����%&����%&���
7HDFKLQJ %R[ &90��356��
3HUVRQDO FRPSXWHU IRU
&9 6XSSRUW 6RIWZDUH

,%0 3&�$7 RU FRPSDWLEOH

&9 6XSSRUW 6RIWZDUH &9����=6�$7��(9� �����LQFK IORSS\ GLVN�
&9����=6�$7��(9� ���LQFK IORSS\ GLVN�

3HUVRQDO FRPSXWHU IRU
0& 6XSSRUW 6RIWZDUH

,%0 3&�$7 RU FRPSDWLEOH

0& 6XSSRUW 6RIWZDUH &9����=1�$7��( �����LQFK IORSS\ GLVN�
6HUYRGULYHU $QDORJ YROWDJH FRQWURO W\SH
03* /LQH GULYHU W\SH

��� ,WHPV 6XSSOLHG E\ WKH 8VHU
,I XVLQJ D PDQXDO SXOVH JHQHUDWRU �03*� LQ \RXU V\VWHP� SUHSDUH WKH IROORZLQJ
LWHPV�

03* �/LQH GULYHU RXWSXW W\SH� &RPSDWLEOH ZLWK 56�����
3RZHU VRXUFH IRU WKH 03*� � 9

,I XVLQJ DQ DEVROXWH HQFRGHU� SUHSDUH D EDWWHU\ IRU GDWD EDFNXS�

5HFRPPHQGHG EDWWHU\� �*�$��%$7��

,WHPV 6XSSOLHG E\ WKH 8VHU 6HFWLRQ ���



��

,Q DGGLWLRQ WR WKH DERYH� SUHSDUH SRZHU VRXUFHV IRU WKH VHUYRGULYHU LQWHUIDFH DQG
IRU H[WHUQDO ,�2�

3RZHU VRXUFH IRU WKH VHUYRGULYHU LQWHUIDFH� �� 9
3RZHU VRXUFH IRU WKH H[WHUQDO ,�2� �� 9

'ULYHU &RQQHFWLQJ &DEOHV 7KH XVHU PXVW SUHSDUH WKH GULYHU FRQQHFWLQJ FDEOHV� 5HIHU WR ��� &RQQHFWLQJ
6HUYRGULYHUV DQG WKH0&8QLW 2SHUDWLRQ0DQXDO� 'HWDLOV IRU LQIRUPDWLRQ RQ GULY�
HU FRQQHFWLQJ FDEOHV�

��� 3HULSKHUDO 'HYLFHV
6KRZQ EHORZ LV D EULHI H[SODQDWLRQ RI SHULSKHUDO GHYLFHV XVHG WR RSHUDWH WKH0&
8QLW�

&9 6XSSRUW 6RIWZDUH
6<60$& 6XSSRUW 6RIWZDUH

,%0 3&�$7 RU FRPSDWLEOH

0& 8QLW &9�VHULHV 3&

'HGLFDWHG FDEOH

3HULSKHUDO EXV�+RVW /LQN

7RRO %XV�+RVW /LQN

,%0 3&�$7 RU FRPSDWLEOH

0& 6XSSRUW 6RIWZDUH

7HDFKLQJ %R[

1RWH 7KH 6<60$& 6XSSRUW 6RIWZDUH VXSSRUWV RQO\ &90� 3&V� :KHQ XVLQJ RWKHU
&9�VHULHV 3&V� XVH WKH &9 6XSSRUW 6RIWZDUH�

3HULSKHUDO 'HYLFHV 6HFWLRQ ���



��

8VHG IRU FUHDWLQJ DQ ,�2 WDEOH DQG D ODGGHU�GLDJUDP SURJUDP� DQG IRUPRQLWRULQJ
YDULRXV GDWD�

8VHG IRU FUHDWLQJ0&8QLW FRQWURO SURJUDPV LQ* ODQJXDJH RU IRU VHWWLQJ SDUDPH�
WHUV�

7HDFKLQJ %R[ 8VHG IRU MRJJLQJ RSHUDWLRQV� RULJLQ VHDUFKHV� H[HFXWLQJ FRQWURO SURJUDPV SUH�
YLRXVO\ WUDQVIHUUHG WR WKH 0& 8QLW� GLVSOD\LQJ SUHVHQW SRVLWLRQV� DQG WHDFKLQJ�

7HDFKLQJ %R[ )XQFWLRQV 7KH IROORZLQJ WDEOH OLVWV WKH IXQFWLRQV RI WKH 7HDFKLQJ %R[�

)XQFWLRQ 'HVFULSWLRQ
'HFHOHUDWLRQ VWRS 'HFHOHUDWHV DOO D[HV WR D VWRS�
(UURU UHVHW 0& 8QLW HUURU UHVHW 5HVHWV HUURUV WKDW KDYH RFFXUUHG LQ WKH 0& 8QLW�

6HUYRGULYHU HUURU
UHVHW

5HVHWV DODUPV IRU WKH VHUYRGULYHU�

0RQLWRU 3UHVHQW SRVLWLRQ 0RQLWRUV WKH IROORZLQJ SUHVHQW SRVLWLRQ�
3UHVHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP �XVLQJ XVHU�VHW XQLW
VXFK DV ´PPµ��

3UHVHQW SRVLWLRQ LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP �LQ SXOVHV��

(UURU FRXQWHU YDOXH�
3RVLWLRQ GDWD 5HDGV SRVLWLRQ GDWD VWRUHG LQ WKH 0& 8QLW�
(UURUV 5HDGV HUURUV WKDW KDYH RFFXUUHG LQ WKH 0& 8QLW�
,�2 VLJQDOV 0RQLWRUV DQG FKDQJHV ,�2 VLJQDOV FRQQHFWHG WR WKH 0& 8QLW�
=�SKDVH WROHUDQFH 0RQLWRUV WKH QXPEHU RI SXOVHV WR WKH = SKDVH IURP WKH RULJLQ LQSXW�

2ULJLQ VHDUFK 6HDUFKHV IRU WKH RULJLQ�
3URJUDP H[HFXWLRQ 7DVN�SURJUDP 1R�

GHVLJQDWLRQ
'HVLJQDWHV WKH GHVLUHG WDVN DQG SURJUDP WR EH H[HFXWHG�

&\FOH UXQ ([HFXWHV WDVNV�
6LQJOH EORFN UXQ ([HFXWHV WKH SURJUDP EORFN E\ EORFN�

-RJJLQJ -RJV LQGLYLGXDO D[HV� 0RUH WKDQ RQH D[LV FDQ EH MRJJHG DW WKH VDPH WLPH�
03* IHHGLQJ $[LV 'HVLJQDWHV WKH D[LV WR EH IHG E\ 03* �PDQXDO SXOVH JHQHUDWRU��J

0XOWLSOLFDWLRQ IDFWRU 'HVLJQDWHV WKH PXOWLSOLFDWLRQ IDFWRU IRU � SXOVH IRU WKH 03*�
2YHUULGH ,QFUHDVHV RU GHFUHDVHG WKH RSHUDWLQJ VSHHG GXULQJ PHPRU\ RSHUDWLRQ�
7HDFKLQJ 5HJLVWHUV WKH SUHVHQW SRVLWLRQ DV SRVLWLRQ GDWD�
([WHQVLRQ 0RGH &KDQJHV WKH PRGH XVHG WR FRQWURO WKH 0& 8QLW�

6HUYR�ORFN�VHUYR�IUHH /RFNV RU IUHHV WKH VHUYRPRWRU�
0HPRU\ SURWHFW 3URWHFWV RU FOHDUV SURWHFWLRQ IRU PHPRU\ �SRVLWLRQ GDWD DUHD� LQ WKH 0&

8QLW�
(UURU GHWHFWLRQ &38 HUURUV

&RPPXQLFDWLRQV HUURUV

&9 6XSSRUW 6RIWZDUH

0& 6XSSRUW 6RIWZDUH

3HULSKHUDO 'HYLFHV 6HFWLRQ ���
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0& 6XSSRUW 6RIWZDUH )XQFWLRQV
)XQFWLRQ 6SHFLILFDWLRQV

$SSOLFDEOH FRPSXWHU ,%0 3&�$7 RU FRPSDWLEOH �&38 ������������������
2SHUDWLQJ HQYLURQPHQW 0HPRU\� 2SHQ DUHD RI ���. E\WHV RU ODUJHU

+DUG GLVN� 2SHQ DUHD RI � PHJDE\WH RU ODUJHU
2SHUDWLQJ V\VWHP� 3&�'26�06�'26

(GLWLQJ SURJUDPV 0& SURJUDP FDQ EH FUHDWHG� PRGLILHG� RU GHOHWHG�
(GLWLQJ SRVLWLRQ GDWD 3RVLWLRQ GDWD FDQ EH FUHDWHG� PRGLILHG� RU GHOHWHG�
(GLWLQJ SDUDPHWHUV 6\VWHP SDUDPHWHUV FDQ EH FUHDWHG RU PRGLILHG�
7UDQVIHUULQJ DQG
FRPSDULVRQ

7KH FRQWHQWV RI 0& SURJUDPV� V\VWHP SDUDPHWHUV� DQG SRVLWLRQ GDWD DUH WUDQVIHUUHG DQG
FRPSDUHG EHWZHHQ WKH 0& 8QLW DQG WKH SHUVRQDO FRPSXWHU�

3ULQWLQJ 7KH FRQWHQWV RI 0& SURJUDPV� V\VWHP SDUDPHWHUV� DQG SRVLWLRQ GDWD FDQ EH SULQWHG�
0RQLWRULQJ 0RQLWRULQJ ZKLOH WKH 0& SURJUDP LV UXQQLQJ�

0RQLWRULQJ WKH SUHVHQW SRVLWLRQ
3UHVHQW SRVLWLRQV LQ WKH UHIHUHQFH FRRUGLQDWH V\VWHP
�HLWKHU LQ XVHU�VHW GLVSOD\ XQLW VXFK DV PP RU LQ SXOVHV�
3UHVHQW SRVLWLRQ LQ WKH ZRUNSLHFH FRRUGLQDWH V\VWHP
:RUN RULJLQ VKLIW
(UURU FRXQWHU FRXQW

)$/ VWDWXV RI WKH 0& 8QLW

,�2 VWDWXV RI WKH 0& 8QLW

(UURU ORJ
)LOH FRQWURO 'LVSOD\LQJ D OLVW RI ILOHV� ORDGLQJ� VDYLQJ RU GHOHWLQJ D ILOH

)RUPDWWLQJ IORSS\ GLVNV

6\VWHP VHWWLQJV 6HWWLQJ WKH QHWZRUN DGGUHVV IRU FRPPXQLFDWLRQV ZLWK DQRWKHU QRGH�

6HWWLQJ WKH FRPPXQLFDWLRQV V\VWHP �SHULSKHUDO EXV�+RVW /LQN�

3HULSKHUDO 'HYLFHV 6HFWLRQ ���
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6(&7,21 �
3RVLWLRQLQJ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ SRVLWLRQ FRQWURO DV SHUIRUPHG E\ WKH 0& 8QLW�

��� 3RVLWLRQLQJ &RQWUROV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 373 &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� /LQHDU ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &LUFXODU ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +HOLFDO ,QWHUSRODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ &XUYHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUULGH )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 3RVLWLRQLQJ &RQWUROV
7KH 0& 8QLW RIIHUV WKH IROORZLQJ WZR SRVLWLRQLQJ FRQWUROV�

373 FRQWURO
&3 FRQWURO �OLQHDU LQWHUSRODWLRQ� FLUFXODU LQWHUSRODWLRQ DQG KHOLFDO FLUFXODU LQ�
WHUSRODWLRQ�

&RQWURO SURJUDPV DUH FUHDWHG LQ WKH * ODQJXDJH�
3RVLWLRQLQJ LV GHVFULEHG EDVHG RQ WKH &9����0&���� ,I \RX DUH XVLQJ WKH
&9����&9���� UHPHPEHU WKDW RQO\ XS WR WZR D[HV FDQ EH FRQWUROOHG�

1RWH 5HIHU WR 6HFWLRQ � * /DQJXDJH IRU LQIRUPDWLRQ RQ WKH * ODQJXDJH�

373 &RQWURO 7KH 373 FRQWURO LV XVHG WR SRVLWLRQ HDFK D[LV �;� <� = RU 8 D[LV� LQGHSHQGHQWO\
IURP RWKHU D[HV� 3RVLWLRQLQJ WLPH GHSHQGV RQ WKH WUDYHO GLVWDQFH DQG VSHHG RI
HDFK D[LV�
([DPSOH� 0RYLQJ IURP WKH RULJLQ WR WKH ;�D[LV FRRUGLQDWH RI ��� DQG <�D[LV
FRRUGLQDWH RI ���

7KH LOOXVWUDWLRQ VKRZV PRYHPHQWV ZKHQ WKH KLJK�VSHHG IHHG
UDWH IRU WKH ; D[LV LV VHW WR WKH VDPH IHHG UDWH DV WKH < D[LV�

&3 &RQWURO &3 FRQWURO LV XVHG WR SRVLWLRQ E\ GHVLJQDWLQJ QRW RQO\ WKH VWDUWLQJ SRLQW DQG WKH
WDUJHW SRLQW EXW DOVR WKH SDWK EHWZHHQ WKHVH WZR SRLQWV�

&LUFXODU
LQWHUSRODWLRQ

7DUJHW SRLQW

/LQHDU LQWHUSRODWLRQ

6WDUWLQJ SRLQW

&3 FRQWURO RIIHUV WKUHH FRQWURO PHWKRGV� OLQHDU LQWHUSRODWLRQ WR FRQQHFW WZR
SRLQWV E\ D VWUDLJKW OLQH� FLUFXODU LQWHUSRODWLRQ WKDW GHVLJQDWHV D FLUFXODU SDWK EH�
WZHHQ WKH WZR SRLQWV XVLQJ WKH UDGLXV RU WKH FLUFOH FHQWHU FRRUGLQDWHV� DQG KHOLFDO
LQWHUSRODWLRQ WR FRPELQH OLQHDU DQG FLUFXODU LQWHUSRODWLRQ�

��� 373 &RQWURO
3RVLWLRQLQJ HDFK D[LV LQGHSHQGHQWO\ IURP WKH UHVW RI WKH D[HV LV FDOOHG 373 FRQ�
WURO� (DFK D[LV PRYHV DW WKH SUHVHW VHHGV� DW WKH DFFHOHUDWLRQ VSHHG IRU WKH SUH�
VHW DFFHOHUDWLRQ WLPH� WKH PD[LPXP KLJK�VSHHG IHHG UDWH� DQG WKH GHFHOHUDWLRQ
VSHHG IRU WKH SUHVHW GHFHOHUDWLRQ WLPH�
)RU H[DPSOH� VXSSRVH D FRQWURO SURJUDP LV H[HFXWHG WR PRYH IURP WKH RULJLQ WR
WKH ;�D[LV FRRUGLQDWH RI ��� DQG <�D[LV FRRUGLQDWH RI ��� ,I WKH VSHHG IRU WKH DF�

373 &RQWURO 6HFWLRQ ���
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FHOHUDWLRQ WLPH LV WKH VDPH DV WKDW IRU WKH GHFHOHUDWLRQ WLPH� ;�D[LV DQG <�D[LV
PRYHPHQWV ZLOO EH DV LOOXVWUDWHG EHORZ�

7KH LOOXVWUDWLRQ VKRZV PRYHPHQWV ZKHQ WKH KLJK�VSHHG IHHG
UDWH IRU WKH ; D[LV LV VHW WR WKH VDPH IHHG UDWH DV WKH < D[LV�

%RWK WKH ; D[LV DQG < D[LV PRYH WR D FRRUGLQDWH RI �� RYHU WKH VDPH GXUDWLRQ RI
WLPH� $W WKLV SRLQW� WKH < D[LV VWRSV DQG WKH ; D[LV PRYHV WR D FRRUGLQDWH RI ����
-RJJLQJ LQ WKHPDQXDO PRGH LV DOVR FRQWUROOHG E\ WKH 373 FRQWURO� :KHQ MRJJLQJ
LV FRQWUROOHG E\ WKH 373 FRQWURO� WKH VSHHG ZLOO EH WKH PD[LPXP MRJJLQJ VSHHG�

$FFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV XQGHU WKH 373 FRQWURO DUH DV IROORZV�
$FFHOHUDWLRQ WLPH� 7LPH UHTXLUHG XQWLO WKH VLQJOH D[LV VSHHG UHDFKHV WKH PD[L�

PXP KLJK�VSHHG IHHG UDWH
'HFHOHUDWLRQ WLPH� 7LPH UHTXLUHG XQWLO WKH VSHHG FRQWURO YROWDJH GURSV WR ]HUR

IURP WKH PD[LPXP KLJK�VSHHG IHHG UDWH RI WKH VLQJOH D[LV�

0D[LPXP KLJK�
VSHHG IHHG UDWH

$FFHOHUDWLRQ
WLPH

&RQVWDQW
VSHHG WLPH

'HFHOHUDWLRQ
WLPH

7LPH

6SHHG

7KH DFFHOHUDWLRQ WLPH DQG GHFHOHUDWLRQ WLPH YDULHV GHSHQGLQJ RQ WKH RYHUULGH
YDOXHV� �$FFHOHUDWLRQ VSHHG LV FRQVWDQW��

1RWH 5HIHU WR ��� 2YHUULGH )XQFWLRQ IRU LQIRUPDWLRQ RQ WKH RYHUULGH�

$FFHOHUDWLRQ 7LPH DQG
'HFHOHUDWLRQ 7LPH

373 &RQWURO 6HFWLRQ ���
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7ULDQJXODU &RQWURO ,I WKH WUDYHO WLPH LV VKRUWHU WKDQ WKH VXP RI DFFHOHUDWLRQ WLPH DQG GHFHOHUDWLRQ
WLPH� PRYHPHQWV DUH FRQWUROOHG E\ WKH WULDQJXODU FRQWURO VKRZQ EHORZ�

0D[LPXP KLJK�
VSHHG IHHG UDWH

7UDYHO WLPH� VKRUW

$FFHOHUDWLRQ
WLPH &RQVWDQW VSHHG WLPH 'HFHOHUDWLRQ WLPH

7LPH

$D� $FFHOHUDWLRQ GXULQJ WKH DFFHOHUDWLRQ WLPH
$G� 'HFHOHUDWLRQ GXULQJ WKH GHFHOHUDWLRQ WLPH

7KH UDWLR RI DFFHOHUDWLRQ WLPH DQG GHFHOHUDWLRQ WLPH LQ WKH WULDQJXODU FRQWURO LV
WKH VDPH DV WKH UDWLR RI DFFHOHUDWLRQ WLPH DQG GHFHOHUDWLRQ WLPH VHW DV D V\VWHP
SDUDPHWHU�

��� /LQHDU ,QWHUSRODWLRQ
3RVLWLRQLQJ IRU OLQHDU LQWHUSRODWLRQ SURGXFHV D VWUDLJKW OLQH WKDW FRQQHFWV D SUHVHW
VWDUWLQJ SRLQW WR D SUHVHW HQG SRLQW XVLQJ DOO D[HV�
/LQHDU LQWHUSRODWLRQ IURP WKH SRLQW $ WR WKH SRLQW % ZLOO EH DV VKRZQ EHORZ ZKHQ
XVLQJ WKH ; DQG < D[HV�

<�D[LV PRYHPHQWV

;�D[LV PRYHPHQWV

)� 'HVLJQDWHG LQWHUSRODWLRQ IHHG UDWH
)[� ,QWHUSRODWLRQ IHHG UDWH RI WKH ; D[LV EDVHG RQ )
)\� ,QWHUSRODWLRQ IHHG UDWH RI WKH < D[LV EDVHG RQ )
7D� ,QWHUSRODWLRQ DFFHOHUDWLRQ WLPH
7G� ,QWHUSRODWLRQ GHFHOHUDWLRQ WLPH

/LQHDU ,QWHUSRODWLRQ 6HFWLRQ ���
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)[ DQG )\ FDQ EH H[SUHVVHG DV IROORZV�
)[ /[�/ [ )
)\ /\�/ [ )
:KHUH� / LV WKH WUDYHO GLVWDQFH LQ WKH VSHFLILHG ORFXV� /[ LV WKH WUDYHO GLVWDQFH
DORQJ WKH ; D[LV� DQG /\ LV WKH WUDYHO GLVWDQFH DORQJ WKH < D[LV�

,QWHUSRODWLRQ DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV IRU OLQHDU LQWHUSRODWLRQ DUH GH�
ILQHG DV IROORZV�

,QWHUSRODWLRQ DFFHOHUDWLRQ WLPH� 7LPH UHTXLUHG WR UHDFK WKH VSHFLILHG LQWHUSROD�
WLRQ IHHG UDWH RQ WKH FRPSRVLWH D[LDO ORFXV�

,QWHUSRODWLRQ GHFHOHUDWLRQ WLPH� 7LPH UHTXLUHG XQWLO WKH VSHHG FRQWURO YROWDJH
GURSV WR ]HUR IURP WKH VSHFLILHG LQWHUSRODWLRQ
IHHG UDWH RQ WKH FRPSRVLWH D[LDO ORFXV�

8QOLNH WKRVH LQ WKH 373 FRQWURO� OLQHDU LQWHUSRODWLRQ DFFHOHUDWLRQ DQG GHFHOHUD�
WLRQ WLPHV DUH QRW DIIHFWHG E\ WKH VSHHG� $FFHOHUDWLRQ FKDQJHV DFFRUGLQJ WR WKH
PRYHPHQW WR VDWLVI\ WKH SUHVHW LQWHUSRODWLRQ DFFHOHUDWLRQ DQG GHFHOHUDWLRQ
WLPHV�

7ULDQJXODU &RQWURO :KHQ WKH PRGH LV VHW WR WKH VWRS PRGH DQG LI WKH WUDYHO WLPH LV VKRUWHU WKDQ WKH
VXP RI WKH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH DQG WKH GHFHOHUDWLRQ WLPH� PRYH�
PHQWV DUH VXEMHFW WR WKH WULDQJXODU FRQWURO DV LQ WKH 373 FRQWURO�

:KHQ WKH PRGH LV VHW WR WKH SDVV PRGH� WKH WUDYHO WLPH ZRQ·W EHFRPH VKRUWHU
WKDQ WKH SUHVHW LQWHUSRODWLRQ DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV� EXW WKH VSHHG
ZLOO EHFRPH VORZHU WKDQ WKH GHVLJQDWHG VSHHG�

<�D[LV PRYHPHQWV

;�D[LV PRYHPHQWV

7KH UDWLR EHWZHHQ WKH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH DQG WKH GHFHOHUDWLRQ WLPH
LQ WKH WULDQJXODU FRQWURO LV HTXDO WR WKH UDWLR EHWZHHQ WKH SUHVHW LQWHUSRODWLRQ DF�
FHOHUDWLRQ WLPH �7D� DQG WKH GHFHOHUDWLRQ WLPH �7G�� 7G·�7D� 7G�7D

,QWHUSRODWLRQ $FFHOHUDWLRQ
DQG 'HFHOHUDWLRQ 7LPHV

/LQHDU ,QWHUSRODWLRQ 6HFWLRQ ���
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��� &LUFXODU ,QWHUSRODWLRQ
3RVLWLRQLQJ IRU FLUFXODU LQWHUSRODWLRQ LV SHUIRUPHG XVLQJ WZR D[LV IURP D VWDUWLQJ
SRLQW WR DQ HQGLQJ SRLQW DQG WUDYHOLQJ WKURXJK D FLUFXODU DUF�

%DVLF ,GHD &LUFXODU LQWHUSRODWLRQ LV DFKLHYHG E\ UHSHDWLQJ VXFFHVVLYH OLQHDU LQWHUSRODWLRQ
DORQJ VWUDLJKW OLQHV GUDZQ E\ GLYLGLQJ D FLUFXODU DUF �LQ WKH VKDSH RI D SRO\JRQ��
$FWXDO ORFXV RI FLUFXODU LQWHUSRODWLRQ LV DV VKRZQ EHORZ�

$UF

/RFXV RI DFWXDO PRYHPHQWV

(QG SRLQW

&HQWHU RI D FLUFOH

6WDUWLQJ SRLQW

7KH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH� WKH LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH� DQG
WULDQJXODU FRQWURO DUH WKH VDPH DV IRU WKH OLQHDU LQWHUSRODWLRQ�

1RWH 5HIHU WR ��� /LQHDU ,QWHUSRODWLRQ IRU LQIRUPDWLRQ RQ WKH LQWHUSRODWLRQ DFFHOHUDWLRQ
WLPH� LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH� DQG WULDQJXODU FRQWURO�

��� +HOLFDO ,QWHUSRODWLRQ
2QH D[LV WKDW PDNHV SDUDOOHO PRYHPHQWV LV DGGHG WR WKRVH IRU WKH FLUFXODU LQWHU�
SRODWLRQ WR UHDOL]H WKH KHOLFDO LQWHUSRODWLRQ�
+HOLFDO LQWHUSRODWLRQ LV QRW SRVVLEOH IRU WKH &9����0&���� ZKLFK FRQWUROV RQO\
WZR D[HV�
$ KHOLFDO DUF LV GLYLGHG LQWR D WKUHH�GLPHQVLRQDO SRO\JRQ DV IRU KHOLFDO LQWHUSROD�
WLRQ� 6KRZQ EHORZ LV D ORFXV RI KHOLFDO LQWHUSRODWLRQ ZKHUH WKH ; DQG < D[HV DUH
XVHG IRU FLUFXODU LQWHUSRODWLRQ DQG WKH = D[LV LV WKH WKLUG D[LV�

$GGLWLRQDO
D[LV

7KH IHHG UDWH RI WKH = D[LV LV DV IROORZV�
)HHG UDWH  'HVLJQDWHG LQWHUSRODWLRQ IHHG UDWH [ = D[LV OHQJWK�$UF OHQJWK

+HOLFDO ,QWHUSRODWLRQ 6HFWLRQ ���
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7KH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH� LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH� DQG WULDQJX�
ODU FRQWURO DUH WKH VDPH DV IRU WKH OLQHDU LQWHUSRODWLRQ�
,Q KHOLFDO LQWHUSRODWLRQ� WKH WUDYHO WLPH LV FRPSXWHG ZLWK SULRULW\ SODFHG RQ WKH
IHHG UDWH DORQJ WKH FLUFXODU DUF� $V D UHVXOW� WKH IHHG UDWH RI WKH WKLUG D[LV PD\
H[FHHG WKH PD[LPXP LQWHUSRODWLRQ IHHG UDWH VHW LQ WKH V\VWHP SDUDPHWHU� ZKLFK
LV GHWHFWHG DV DQ HUURU WR UHVXOW LQ VWRSSLQJ RSHUDWLRQV� ,I WKLV KDSSHQV� ORZHU WKH
IHHG UDWH�

1RWH 5HIHU WR ��� /LQHDU ,QWHUSRODWLRQ IRU LQIRUPDWLRQ RQ WKH LQWHUSRODWLRQ DFFHOHUDWLRQ
WLPH� LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH� DQG WULDQJXODU FRQWURO�

��� $FFHOHUDWLRQ DQG 'HFHOHUDWLRQ &XUYHV
,Q SRVLWLRQLQJ DFWLRQV� RSHUDWLQJ VSHHG LV DFFHOHUDWHG JUDGXDOO\ DW WKH EHJLQQLQJ
DQG GHFHOHUDWHG JUDGXDOO\ WRZDUG WKH HQG WR DFKLHYH VPRRWKPRYHPHQW� )RU WKH
0& 8QLW� HLWKHU D WUDSH]RLGDO FXUYH RU DQ 6 FXUYH FDQ EH XVHG DV WKH DFFHOHUD�
WLRQ�GHFHOHUDWLRQ FXUYH IRU WKH VWDUWLQJ�VWRSSLQJ RSHUDWLRQV IRU HDFK D[LV�
7KH DFFHOHUDWLRQ WLPH DQG GHFHOHUDWLRQ WLPH FDQ EH VHW VHSDUDWHO\�

1RWH 5HIHU WR WKH0& 6XSSRUW 6RIWZDUH 2SHUDWLRQ0DQXDO WR VHW WKH DFFHOHUDWLRQ�GH�
FHOHUDWLRQ FXUYH DQG DFFHOHUDWLRQ�GHFHOHUDWLRQ WLPHV�

7UDSH]RLGDO &XUYH :LWK WKH WUDSH]RLGDO FXUYH� DFFHOHUDWLRQ LV FRQVWDQW GXULQJ WKH DFFHOHUDWLRQ WLPH
DQG GHFHOHUDWLRQ WLPH�

$FFHOHUDWLRQ
WLPH

&RQVWDQW
VSHHG WLPH

'HFHOHUDWLRQ
WLPH

7LPH

6SHHG

6 &XUYH :LWK WKH 6 FXUYH� DFFHOHUDWLRQ GXULQJ WKH DFFHOHUDWLRQ WLPH DQG GHFHOHUDWLRQ
WLPH FKDQJHV ZLWK WLPH�

$FFHOHUDWLRQ
WLPH

&RQVWDQW
VSHHG WLPH

'HFHOHUDWLRQ
WLPH

6SHHG

7LPH

$FFHOHUDWLRQ DQG 'HFHOHUDWLRQ &XUYHV 6HFWLRQ ���
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1RWH 7KH PD[LPXP DFFHOHUDWLRQ LQ WKH 6 FXUYH LV ��� WLPHV WKDW LQ WKH WUDSH]RLGDO
FXUYH� 7KHUHIRUH� ZKHQ XVLQJ D SURJUDP VHW IRU D WUDSH]RLGDO FXUYH IRU DQ 6
FXUYH� WKH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ WLPHV VHW IRU WKH WUDSH]RLGDO FXUYHPXVW
EHPXOWLSOLHG E\ ���� 7KHPD[LPXPDFFHOHUDWLRQ LQ WKH 6 FXUYHZLOO WKHQ IDOO ZLWKLQ
WKH DFFHOHUDWLRQ VHW IRU WKH WUDSH]RLGDO FXUYH� DOORZLQJ WKH PRWRU WR GULYH
VPRRWKO\�

��� 2SHUDWLRQ 0RGHV
7ZRPRGHV� D VWRS PRGH DQG D SDVV PRGH� DUH DYDLODEOH IRU GHWHUPLQLQJPRYH�
PHQWV IURP RQH RSHUDWLRQ WR DQRWKHU ZKHQ H[HFXWLQJ FRQWLQXRXV SRVLWLRQLQJ�
7KLV PRGH LV GHVLJQDWHG LQ WKH FRQWURO SURJUDP FUHDWHG LQ WKH * ODQJXDJH�

1RWH 5HIHU WR WKH0&8QLW2SHUDWLRQ0DQXDO�'HWDLOV WR GHVLJQDWH WKH RSHUDWLRQPRGH
LQ WKH * ODQJXDJH�

6WRS 0RGH
,I WKH VWRS PRGH LV VSHFLILHG IRU FRQWLQXRXV SRVLWLRQLQJ RSHUDWLRQV� RQH RSHUD�
WLRQ LV IROORZHG E\ WKH VXEVHTXHQW RSHUDWLRQ DIWHU FRPSOHWHO\ ILQLVKLQJ WKH ILUVW
SRVLWLRQLQJ RSHUDWLRQ�
7KH IROORZLQJ LOOXVWUDWLRQ VKRZV FKDQJHV LQ WKH WLPH� VSHHG� DQG SXOVHV ZKHQ
WKH D[LV LV FRQWUROOHG DV VKRZQ EHORZ�
([DPSOH�

1��� *�� ;��� 0RYHV ; D[LV WR ����PP SRLQW E\ 373 FRQWURO
1��� *�� ;��� 0RYHV ; D[LV WR ����PP SRLQW E\ 373 FRQWURO

6SHHG�HUURU FRXQWHU SXOVHV

6SHHG (UURU FRXQWHU SXOVH

7LPH

3� ,Q�SRVLWLRQ ZLGWK
7� 7LPH UHTXLUHG IRU GHWHUPLQLQJ ZKHWKHU SRVLWLRQLQJ LV FRPSOHWHG RU QRW

3RVLWLRQLQJ LV FRPSOHWHG ZKHQ WKH HUURU FRXQWHU SXOVH IDOOV ZLWKLQ WKH LQ�SRVLWLRQ
]RQH�

3DVV 0RGH
,I WKH SDVV PRGH LV VSHFLILHG IRU FRQWLQXRXV SRVLWLRQLQJ RSHUDWLRQV� RQH RSHUD�
WLRQ LV IROORZHG E\ WKH VXEVHTXHQW RSHUDWLRQ ZLWKRXW DQ\ SDXVH LQ PRWLRQ� L�H��
ZLWKRXW VWRSSLQJ WR GHWHUPLQHZKHWKHU SRVLWLRQLQJ LV FRPSOHWHG RU QRW�:KHQ WKH
SRZHU LV WXUQHG RQ� WKLV PRGH LV DXWRPDWLFDOO\ VHOHFWHG�
7KH IROORZLQJ LOOXVWUDWLRQV VKRZ FKDQJHV LQ WKH VSHHG LQ WKH VWRS PRGH DQG WKH
SDVV PRGH ZKHQ WKH FRQWLQXRXV RSHUDWLRQ FRPPDQGV DUH JLYHQ DV VKRZQ EH�
ORZ�
([DPSOH�

1��� *�� ;��� )��
0RYHV ; D[LV WR ����PP SRLQW DW �� PP�V YLD OLQHDU LQWHUSRODWLRQ

1��� *�� ;��� )��
0RYHV ; D[LV WR ����PP SRLQW DW �� PP�V YLD OLQHDU LQWHUSRODWLRQ
�

2SHUDWLRQ 0RGHV 6HFWLRQ ���
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6WRS 0RGH

6SHHG

7LPH

3DVV 0RGH

7LPH

6SHHG ,Q WKH SDVV PRGH� WKH VKLIW WR WKH QH[W RSHUDWLRQ WDNHV
SODFH GXULQJ WKH LQWHUSRODWLRQ DFFHOHUDWLRQ WLPH� QRW GXU�
LQJ WKH LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH�

3DVV WLPH WR WKH
QH[W WDUJHW YDOXH

7D� ,QWHUSRODWLRQ DFFHOHUDWLRQ WLPH
7G� ,QWHUSRODWLRQ GHFHOHUDWLRQ WLPH

:KHQ WKH SDVV PRGH LV VHOHFWHG� WKH WLPH UHTXLUHG IRU PRYHPHQWV LV UHGXFHG
EHFDXVH QR LQWHUSRODWLRQ GHFHOHUDWLRQ WLPH LV UHTXLUHG�

2SHUDWLRQ 0RGHV 6HFWLRQ ���
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��� 2YHUULGH )XQFWLRQ
7KH RYHUULGH IXQFWLRQ LV GHVLJQHG WR FKDQJH WKH RSHUDWLRQ VSHHG WKURXJK PXOWL�
SO\LQJ WKH VSHHG WKDW LV VHW LQ WKH V\VWHP SDUDPHWHUV RU * FRPPDQGV E\ D GH�
VLUHG IDFWRU� 6HWWLQJ PHWKRGV DUH GLIIHUHQW GHSHQGLQJ RQ ZKHWKHU WKH 373 FRQ�
WURO LV XVHG RU LQWHUSRODWLRQ LV XVHG�

2YHUULGH LQ 373 &RQWURO 7KH RYHUULGH LQ WKH 373 FRQWURO FDQ EH VHW WR D YDOXH EHWZHHQ ����DQG �������
´����µ PHDQV WKH PD[LPXP KLJK�VSHHG IHHG UDWH GHVLJQDWHG E\ WKH IHHG UDWH
SDUDPHWHU� 7KH RYHUULGH IXQFWLRQ LV XVHG ZKHQ WKH PD[LPXP KLJK�VSHHG IHHG
UDWH LV WRR IDVW� )RU H[DPSOH� LI WKH RYHUULGH LV VHW WR ���� WKH WUDYHO VSHHG GURSV
WR KDOI WKH PD[LPXP KLJK�VSHHG IHHG UDWH�

6SHHG

0D[LPXP
KLJK�
VSHHG
IHHG UDWH

'HVLJQDWHG
VSHHG

2YHUULGH� ����

&KDQJH LQ WKH
RYHUULGH

2YHUULGH� ���

$FFHOHUDWLRQ
WLPH

&RQVWDQW
VSHHG WLPH

'HFHOHUDWLRQ
WLPH

7LPH

7KH DFFHOHUDWLRQ UHPDLQV FRQVWDQW HYHQ LI WKH VSHHG LV FKDQJHG E\ XVLQJ WKH
RYHUULGH IXQFWLRQ� $V D UHVXOW� ERWK WKH DFFHOHUDWLRQ WLPH DQG WKH GHFHOHUDWLRQ
WLPH DUH SURSRUWLRQDOO\ UHGXFHG�

2YHUULGH LQ &3 &RQWURO ,Q LQWHUSRODWLRQ FRQWURO� WKH GHVLJQDWHG LQWHUSRODWLRQ IHHG UDWH LV XVHG DV WKH
PD[LPXP IHHG UDWH� 7KH RYHUULGH IRU WKH LQWHUSRODWLRQ IHHG UDWH FDQ EH VHW WR D
YDOXH EHWZHHQ ���� DQG ������� ,I WKH UHVXOW VHW E\ XVLQJ WKH RYHUULGH IXQFWLRQ
WR RYHU ���� H[FHHGV WKH PD[LPXP LQWHUSRODWLRQ VSHHG� PD[LPXP LQWHUSROD�
WLRQ IHHG UDWH LV XVHG LQVWHDG� 8QOLNH WKH 373 FRQWURO� WKH DFFHOHUDWLRQ DQG GH�
FHOHUDWLRQ WLPHV UHPDLQ FRQVWDQW UHJDUGOHVV RI WKH RYHUULGH VHW YDOXH DQG� DV D
UHVXOW� WKH DFFHOHUDWLRQ DQG GHFHOHUDWLRQ UDWHV YDU\�

2YHUULGH )XQFWLRQ 6HFWLRQ ���



��

6(&7,21 �
* /DQJXDJH

7KLV VHFWLRQ LQWURGXFHV WKH ´*µ ODQJXDJH XVHG IRU SRVLWLRQ FRQWURO ZLWK WKH 0& 8QLW�

��� ,QWURGXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([DPSOH 3URJUDP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� *�ODQJXDJH &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� *�ODQJXDJH 6\PEROV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6SHFLI\LQJ 3RVLWLRQ 'DWD $GGUHVVHV �$���� WR $����� ��� � � � � � � � � � � � � � � � � � �
����� 6SHFLI\LQJ 5HJLVWHUV �(�� WR (��� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� ,QWURGXFWLRQ
7KH * ODQJXDJH LV XVHG ZLGHO\ LQ SRVLWLRQ FRQWURO DQG LWV PDLQ IHDWXUH LV WKDW LW LV
YHU\ HDV\ WR ZULWH IRU SURJUDPPLQJ� 3URJUDP IXQFWLRQV FDQ EH HQWHUHG VLPSO\ E\
HQWHULQJ D ´*µ DQG D ��GLJLW QXPHULFDO FRGH� WKHQ DGGLQJ DQ\ QHHGHG SDUDPH�
WHUV� *�ODQJXDJH FRGHV *�� WKURXJK *�� DUH XVHG LQ WKH 0& 8QLWV� )RU H[DP�
SOH� WKH IXQFWLRQ ´373 FRQWURO SRVLWLRQLQJµ LV DVVLJQHG WR *���

1RWH 5HIHU WR ����� *�ODQJXDJH &RGHV IRU D WDEOH VKRZLQJ WKH IXQFWLRQV DVVLJQHG WR
WKH *�ODQJXDJH FRGHV�

����� ([DPSOH 3URJUDP
7KH IROORZLQJ GLDJUDP VKRZV WKH IRUPDW RI D EDVLF *�ODQJXDJH SURJUDP�

2QH SURJUDP

1��� 3��� ; o� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$[LV EHLQJ XVHG�

3URJUDP QXPEHU �3��� WR 3����

%ORFN QXPEHU �1��� WR 1����

3DUDPHWHUV

*�ODQJXDJH FRGH

1��� *�� w� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1��� *�� ;��� 0��� p� � � � � � � � � � � � � � � � � � � � � � � � � � � �

3URJUDP HQG IXQFWLRQ

1��� *�� ; q� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1��� *�� r� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

%ORFN 1XPEHUV 3URJUDPV DUH FRPSRVHG RI EORFNV� ZKLFK DUH GLVWLQJXLVKHG E\ EORFN QXPEHUV
1��� WKURXJK 1���� %ORFN QXPEHUV DUH HTXLYDOHQW WR WKH SURJUDP·V OLQH QXP�
EHUV�

$OZD\V GHFODUH WKH SURJUDP QXPEHU DQG D[LV LQ EORFN QXPEHU 1��� �o��

3URJUDP 1XPEHUV 3URJUDP QXPEHUV UDQJH IURP 3��� WKURXJK 3���� 7KH SURJUDP VKRZQ DERYH
EHJLQV ZLWK EORFN QXPEHU 1��� �o� DQG HQGV ZLWK WKH EORFN �1���� WKDW FRQ�
WDLQV WKH SURJUDP HQG IXQFWLRQ� *���

6XE�SURJUDPV KDYH SURJUDP QXPEHUV UDQJLQJ IURP 3��� WKURXJK 3���� DQG
HQG ZLWK D VXE�SURJUDP HQG IXQFWLRQ� *���

7KH EORFN QXPEHUV DQG SURJUDP QXPEHUV DUH WKH WRWDO RI WKH EORFNV DQG SUR�
JUDPV EHLQJ XVHG� $ PD[LPXP RI ��� EORFNV DQG ��� SURJUDPV FDQ EH XVHG LQ
DQ 0& 8QLW�

*�ODQJXDJH &RGHV &RGH*�� LQ OLQHp LV D*�ODQJXDJH FRGH UHSUHVHQWLQJ WKH 373 FRQWURO SRVLWLRQ�
LQJ IXQFWLRQ�

3DUDPHWHUV 3RVLWLRQV DUH LQSXW DV SDUDPHWHUV� ,Q WKLV H[DPSOH ´;���µ KDV EHHQ LQSXW WR LQGL�
FDWH ��� RQ WKH ;�D[LV�

7KH QH[W SDUDPHWHU� ´0����µ RXWSXWV 0�FRGH ��� ZKHQ WKH SRVLWLRQLQJ WR ;���
KDV EHHQ FRPSOHWHG� 5HIHU WR 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU GHWDLOV RQ
0 FRGHV�

6RPH IXQFWLRQV� VXFK DV *�� LQ OLQHw� GRQ·W UHTXLUH SDUDPHWHUV� 7KH DEVROXWH
VSHFLILFDWLRQ IXQFWLRQ �*��� LQGLFDWHV WKDW FRRUGLQDWHV DUH WR EH WUHDWHG DV DEVR�
OXWH FRRUGLQDWHV�

,QWURGXFWLRQ 6HFWLRQ ���



��

)RUPDW 7KH IROORZLQJ WDEOH H[SODLQV WKH FRQWHQWV RI WKH 0& SURJUDP�

/LQH 0& SURJUDP EORFNV )XQFWLRQ
o 1��� 3��� ; 'HFODUHV SURJUDP QXPEHU ����� DQG WKH D[LV EHLQJ

XVHG �;��
w 1��� *�� 6SHFLILHV SRVLWLRQLQJ E\ DEVROXWH FRRUGLQDWHV�

p 1��� *�� ;��� 0��� 0RYHV WR ;�D[LV FRRUGLQDWH ���� 2XWSXWV 0�FRGH
��� ZKHQ SRVLWLRQLQJ LV FRPSOHWHG�

q 1��� *�� ; 5HWXUQV WR WKH UHIHUHQFH RULJLQ�

r 1��� *�� (QGV WKH 0& SURJUDP�

7KH IROORZLQJ GLDJUDP VKRZV WKH RSHUDWLRQ RI WKH H[DPSOH SURJUDP�

6
S
H
H
G

7LPH

,QWURGXFWLRQ 6HFWLRQ ���



��

����� *�ODQJXDJH &RGHV

7KH IROORZLQJ WDEOH SURYLGHV VXPPDU\ DQG EULHI GHVFULSWLRQ RI WKH *�ODQJXDJH
IXQFWLRQV� 5HIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU GHWDLOV RQ WKHVH
IXQFWLRQV� �&RGHV ZLWK DVWHULVNV DUH QRW VXSSRUWHG E\ WKH &9����0&�����

&RGH 1DPH )XQFWLRQ
*�� 326,7,21,1* 3RVLWLRQV XS WR � D[HV VLPXOWDQHRXVO\ ZLWK 373 FRQWURO DW WKH

PD[LPXP VSHHG�
*�� /,1($5 ,17(532/$7,21 3HUIRUPV OLQHDU LQWHUSRODWLRQ RQ XS WR � D[HV VLPXOWDQHRXVO\

DW WKH VSHFLILHG LQWHUSRODWLRQ IHHG VSHHG�
*�� &,5&8/$5 ,17(532/$7,21 �&/2&.:,6(� 3HUIRUPV ��D[LV FLUFXODU LQWHUSRODWLRQ LQ WKH FORFNZLVH

GLUHFWLRQ DW WKH VSHFLILHG LQWHUSRODWLRQ IHHG VSHHG�
*�� &,5&8/$5 ,17(532/$7,21

�&2817(5&/2&.:,6(�
3HUIRUPV ��D[LV FLUFXODU LQWHUSRODWLRQ LQ WKH FRXQWHUFORFNZLVH
GLUHFWLRQ DW WKH VSHFLILHG LQWHUSRODWLRQ IHHG VSHHG�

*�� ':(// 7,0(5 :DLWV IRU WKH VSHFLILHG OHQJWK RI WLPH�

*�� 3$66 02'( 3HUIRUPV RSHUDWLRQV RQH�E\�RQH LQ VHTXHQFH ZLWKRXW
GHFHOHUDWLRQ WR VWRS�

*�� 6723 02'( 3HUIRUPV WKH QH[W RSHUDWLRQ DIWHU FRPSOHWLQJ SRVLWLRQLQJ�

*�� &,5&8/$5 3/$1( 63(&,),&$7,21 �;�<� 6HWV WKH ;�< SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�

*��
 &,5&8/$5 3/$1( 63(&,),&$7,21 �;�=� 6HWV WKH ;�= SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�

*��
 &,5&8/$5 3/$1( 63(&,),&$7,21 �<�=� 6HWV WKH <�= SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�

*��
 &,5&8/$5 3/$1( 63(&,),&$7,21 �;�8� 6HWV WKH ;�8 SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�

*��
 &,5&8/$5 3/$1( 63(&,),&$7,21 �<�8� 6HWV WKH <�8 SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�

*��
 &,5&8/$5 3/$1( 63(&,),&$7,21 �=�8� 6HWV WKH =�8 SODQH DV WKH SODQH IRU FLUFXODU LQWHUSRODWLRQ�

*�� 5()(5(1&( 25,*,1 5(7851 0RYHV WR WKH UHIHUHQFH RULJLQ�

*�� :25.3,(&( 25,*,1 5(7851 0RYHV WR WKH ZRUNSLHFH RULJLQ�

*�� 25,*,1 6($5&+ 3HUIRUPV DQ RULJLQ VHDUFK RQ WKH VSHFLILHG D[LV�

*�� 6(/(&7 5()(5(1&( &225',1$7(
6<67(0

6SHFLILHV WKH UHIHUHQFH FRRUGLQDWH V\VWHP�

*�� 6(/(&7 :25.3,(&( &225',1$7(
6<67(0

6SHFLILHV WKH ZRUNSLHFH FRRUGLQDWH V\VWHP�

*�� &+$1*( :25.3,(&( 25,*,1 2))6(7 &KDQJHV WKH RULJLQ RI WKH ZRUNSLHFH FRRUGLQDWH V\VWHP�

*�� &+$1*( 5()(5(1&( &225',1$7(
6<67(0 39

&KDQJHV WKH SUHVHQW YDOXH LQ WKH UHIHUHQFH FRRUGLQDWH
V\VWHP�

*�� $5,7+0(7,& 23(5$7,216 3HUIRUPV DULWKPHWLF RSHUDWLRQV RQ QXPHULFDO YDOXHV� SRVLWLRQ
GDWD� DQG UHJLVWHUV�

*�� 68%67,787,21 6XEVWLWXWHV QXPHULFDO YDOXHV� SRVLWLRQ GDWD� RU UHJLVWHUV LQWR
RWKHU SRVLWLRQ GDWD RU UHJLVWHUV�

*�� &+$1*( 3$5$0(7(5 &KDQJHV WKH VSHFLILHG SDUDPHWHU�

*�� 81&21',7,21$/ -803 8QFRQGLWLRQDOO\ MXPSV WR WKH VSHFLILHG EORFN�

*�� &21',7,21$/ -803 -XPSV WR WKH VSHFLILHG EORFN ZKHQ WKH FRQGLWLRQ LV PHW�

*�� 68%352*5$0 -803 &DOOV WKH VSHFLILHG VXESURJUDP�

*�� 68%352*5$0 (1' (QGV WKH VXESURJUDP�

*�� 237,21$/ (1' (QGV WKH EORFN FXUUHQWO\ EHLQJ H[HFXWHG ZKHQ WKH VSHFLILHG
RSWLRQDO LQSXW LV 21�

*�� 237,21$/ 6.,3 6NLSV WKH EORFN DIWHU WKLV IXQFWLRQ ZKHQ WKH VSHFLILHG RSWLRQDO
LQSXW LV 21�

*�� 237,21$/ 352*5$0 6723 3DXVHV WKH SURJUDP ZKHQ WKH VSHFLILHG RSWLRQDO LQSXW LV 21�

*�� 352*5$0 (1' (QGV WKH PDLQ SURJUDP�

*�� $%62/87( 63(&,),&$7,21 3RVLWLRQV ZLWK DEVROXWH FRRUGLQDWHV ZKHQ SHUIRUPLQJ D[LV
RSHUDWLRQV�

*�� ,1&5(0(17$/ 63(&,),&$7,21 3RVLWLRQV ZLWK UHODWLYH FRRUGLQDWHV ZKHQ SHUIRUPLQJ D[LV
RSHUDWLRQV�

,QWURGXFWLRQ 6HFWLRQ ���



��

��� *�ODQJXDJH 6\PEROV

7KH IROORZLQJ WDEOH OLVWV WKH V\PEROV XVHG WR GHILQH SDUDPHWHUV LQ *�ODQJXDJH
SURJUDPPLQJ� �6\PEROV ZLWK DVWHULVNV DUH QRW VXSSRUWHG E\ WKH
&9����0&�����

6\PERO 0HDQLQJ
$ ,QGLFDWHV D SRVLWLRQ GDWD DGGUHVV� 7KHUH DUH ���� DGGUHVVHV UDQJLQJ

IURP $���� WR $�����
( ,QGLFDWHV DQ LQGLUHFW UHJLVWHU� 7KHUH DUH �� LQGLUHFW UHJLVWHUV UDQJLQJ IURP

(�� WR (���
) ,QGLFDWHV WKH VSHHG ZKHQ SHUIRUPLQJ LQWHUSRODWLRQ RSHUDWLRQV�
* * IXQFWLRQ
+
 &LUFOH FHQWHU FRRUGLQDWH IRU WKH 8�D[LV�
, &LUFOH FHQWHU FRRUGLQDWH IRU WKH ;�D[LV�
- &LUFOH FHQWHU FRRUGLQDWH IRU WKH <�D[LV�
.
 &LUFOH FHQWHU FRRUGLQDWH IRU WKH =�D[LV�
/ /RRS EORFN
0 0 FRGH
1 %ORFN QXPEHU
3 3URJUDP QXPEHU
5 &LUFOH UDGLXV
8
 8�D[LV
; ;�D[LV
< <�D[LV
=
 =�D[LV
� 3XQFWXDWLRQ PDUN
� � ,QGLUHFW VSHFLILFDWLRQ
� 2SWLRQDO QXPEHU� SDUDPHWHU W\SH

 &RPPHQW

����� 6SHFLI\LQJ 3RVLWLRQ 'DWD $GGUHVVHV �$���� WR $�����

,W LV SRVVLEOH WR XVH WKH FRQWHQWV RI D SRVLWLRQ GDWD DGGUHVV IRU SRVLWLRQ GDWD RU DQ
0 FRGH E\ VSHFLI\LQJ WKDW DGGUHVV LQ D SDUDPHWHU LQ DQ D[LV RSHUDWLRQ FRPPDQG
RU0FRGH� )RU H[DPSOH� ZKHQ WKH IROORZLQJ SURJUDP LV H[HFXWHG� WKH FRQWHQWV RI
$���� �������� ZLOO EH XVHG IRU WKH ;�D[LV GDWD DQG WKH FRQWHQWV RI $���� �����
ZLOO EH XVHG IRU WKH 0 FRGH�

� � � �

1��� *�� ;$���� 0$����

� � � �

3RVLWLRQ GDWD

$���� �

$���� �

$���� ������

$���� ������

$���� �

$GGUHVV3URJUDP EORFN

*�ODQJXDJH 6\PEROV 6HFWLRQ ���



��

����� 6SHFLI\LQJ 5HJLVWHUV �(�� WR (���
3RVLWLRQ GDWD FDQ EH VSHFLILHG LQGLUHFWO\ E\ VSHFLI\LQJ D UHJLVWHU �(�� WR (��� LQ
DQ D[LV RSHUDWLRQ FRPPDQG RU 0 FRGH� 7KH UHODWLRQVKLS EHWZHHQ WKH UHJLVWHU
DQG SRVLWLRQ GDWD FRQWHQWV LV VKRZQ EHORZ�

5HJLVWHU 3RVLWLRQ GDWD
$GGUHVV &RQWHQWV $GGUHVV &RQWHQWV
(�� ���� $���� ������
(�� ���� $���� ������

)RU H[DPSOH� ZKHQ WKH IROORZLQJ SURJUDP LV H[HFXWHG� WKH FRQWHQWV RI $����
�������� ZLOO EH XVHG IRU WKH ;�D[LV GDWD DQG WKH FRQWHQWV RI $���� ����� ZLOO EH
XVHG IRU WKH 0 FRGH�

� � � �

1��� *�� ;�(��� 0�(���

� � � �

3RVLWLRQ GDWD

�

�

������

������

�

5HJLVWHU3URJUDP EORFN

$����

$����

$����

$����

$����

����

����

�

(��

(��

(��

5HJLVWHUV DQG SRVLWLRQ GDWD DUHQ·W DOORFDWHG WR WDVNV� WKH\ FDQ EH XVHG DV GH�
VLUHG LQ GLIIHUHQW WDVNV�
7KH FRQWHQWV RI UHJLVWHUV DUH DOO FOHDUHG WR ]HUR RQO\ ZKHQ SRZHU LV WXUQHG RQ�
,QLWLDOL]H UHJLVWHU FRQWHQWV DW WKH EHJLQQLQJ RI WKH SURJUDP E\ H[HFXWLQJ DQ IXQF�
WLRQ VXFK DV WKH 68%67,787,21 IXQFWLRQ �*����
5HJLVWHUV FDQ FRQWDLQ YDOXHV IURP � WKURXJK ����� $Q HUURU ZLOO RFFXU LI D YDOXH
JUHDWHU WKDQ ���� LV LQSXW LQ D UHJLVWHU�
7KH SRVVLEOH UDQJH RI YDOXHV IRU SRVLWLRQ GDWD LV ï���������� WKURXJK
�����������

*�ODQJXDJH 6\PEROV 6HFWLRQ ���



��

6(&7,21 �
3UHSDUDWLRQV IRU 2SHUDWLRQ

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ VWDUWXS SURFHGXUHV� V\VWHP FRQILJXUDWLRQ� DQG SRVLWLRQLQJ RSHUDWLRQV XVLQJ WHVWLQJ
HTXLSPHQW� DV ZHOO DV H[SODQDWLRQV RQ WKH LQWHUIDFH DUHD QHFHVVDU\ IRU FUHDWLQJ ODGGHU�GLDJUDP SURJUDPV�

��� 6\VWHP 6WDUWXS 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7HVWLQJ (TXLSPHQW &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,WHPV WR %H 3UHSDUHG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3RVLWLRQLQJ 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QWHUIDFH $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 6\VWHP 6WDUWXS 3URFHGXUHV
7KLV VHFWLRQ GHVFULEHV SRVLWLRQLQJ FRQWURO SURFHGXUHV XVLQJ WKH WHVWLQJ HTXLS�
PHQW� 5HIHU WR WKH VHFWLRQV VKRZQ LQ SDUHQWKHVHV IRU HDFK VWHS� 'HVFULSWLRQV RQ
PHFKDQLFDO GHVLJQ DUH RPLWWHG KHUH�

6WDUWXS 3URFHGXUHV
�� �� ���� �� 3UHSDUDWLRQ RI 'HYLFHV

3UHSDUH GHYLFHV WR EH XVHG IRU RSHUDWLRQ� ���� DQG ����
�� ,QVWDOODWLRQ RI 8QLWV

,QVWDOO WKH &38� 3RZHU 6XSSO\ 8QLW� 0& 8QLW� DQG ,QSXW 8QLWV� �����
�� &RQQHFWLRQ DQG :LULQJ

&RQQHFW WKH SHULSKHUDO GHYLFHV WR WKH 7HDFKLQJ %R[� DQG FRQGXFW ZLULQJ IRU
WKH H[WHUQDO LQSXW� VHUYRPRWRU� VHUYRGULYHU� DQG ,QSXW 8QLW� ���� WKRXJK ����

�� 6WDUWXS RI WKH 3&
6HW WKH SURJUDP W\SH DQG 3& PRGHO DQG FUHDWH DQ ,�2 WDEOH� �����

�� 6HWWLQJ� 6WRULQJ� DQG 7UDQVIHUULQJ 3DUDPHWHUV
6HW UHTXLUHG SDUDPHWHUV XVLQJ WKH0&6XSSRUW 6RIWZDUH� $IWHU VWRULQJ WKHP
LQ D GDWD GLVN� WUDQVIHU WKHP WR WKH 0& 8QLW� ���� WKURXJK �����

�� &UHDWLQJ� 6WRULQJ� DQG 7UDQVIHUULQJ DQ 0& 3URJUDP
&UHDWH D SURJUDP LQ WKH * ODQJXDJH IRU WHVW RSHUDWLRQV XVLQJ WKH 0& 6XS�
SRUW 6RIWZDUH� $IWHU VWRULQJ WKH SURJUDP LQ D GDWD GLVN� WUDQVIHU LW WR WKH 0&
8QLW� ����� WKRXJK �����

�� &UHDWLQJ� 6WRULQJ� DQG 7UDQVIHUULQJ D /DGGHU�GLDJUDP 3URJUDP
&UHDWH D ODGGHU�GLDJUDP SURJUDP IRU H[HFXWLQJ WKH 0& SURJUDP� $IWHU VWRU�
LQJ WKH SURJUDP LQ D GDWD GLVN� WUDQVIHU LW WR WKH 3&� ������

�� 2SHUDWLRQ 9HULILFDWLRQ
([HFXWH WKH 0& SURJUDP WR YHULI\ WKH WHVW RSHUDWLRQ� ����� DQG �����

6\VWHP 6WDUWXS 3URFHGXUHV 6HFWLRQ ���



��

��� 7HVWLQJ (TXLSPHQW &RQILJXUDWLRQ
7KH HTXLSPHQW XVHG IRU WHVWLQJ RSHUDWLRQV FRQVLVWV RI WKH IROORZLQJ GHYLFHV�

&&: OLPLW
LQSXW

3HULSKHUDO
EXV

&9 6XSSRUW
6RIWZDUH

0& 6XSSRUW
6RIWZDUH

6ZLWFK ER[
,QSXW 8QLW

0& 8QLW

&RQQHFWLRQ FDEOH

6ZLWFK LQSXW 3RZHU 6XSSO\ 8QLW

&38

&RQWURO FDEOH

7HDFKLQJ
%R[

6HUYRGULYHU 6HUYRGULYHU

(QFRGHU VLJQDO (QFRGHU VLJQDO (QFRGHU
VLJQDO

3RZHU
VLJQDO

3RZHU
VLJQDO

3RZHU
VLJQDO

6HUYRPRWRU 6HUYRPRWRU 6HUYRPRWRU

,%0 3&�$7 RU
FRPSDWLEOH

+RVW /LQN

&&: OLPLW LQSXW

2ULJLQ
SUR[LPLW\
LQSXW 2ULJLQ SUR[LPLW\

LQSXW

&: OLPLW LQSXW

([WHUQDO
LQSXW

6HUYRGULYHU

&: OLPLW LQSXW

2ULJLQ SUR[LPLW\
LQSXW

&&: OLPLW LQSXW

2ULJLQ SUR[LPLW\
LQSXW

,%0 3&�$7 RU
FRPSDWLEOH

��� ,WHPV WR %H 3UHSDUHG
3UHSDUH WKH IROORZLQJ LWHPV� ,I PRUH WKDQ RQH PRGHOV LV OLVWHG� VHOHFW RQH RI
WKHP� 7KH VKDGHG PRGHO LV WKH RQH XVHG LQ WKLV PDQXDO� $OO WKH PRGHOV ZLWKRXW
PDQXIDFWXUHV· QDPHV DUH 20521 SURGXFWV�

1DPH 0RGHO
6<60$& &9�VHULHV 3& &38 &9����&38���(9�

&9�����&38���(9�
&9�����&38���(9�
&90��&38���(9�
&90��&38���(9�
&90��&38���(9�

0RWLRQ &RQWURO 8QLW &9����0&���
,QSXW 8QLW �*�$��,'��� �6HH QRWH�
3RZHU 6XSSO\ 8QLW &9����36��� �$& W\SH�

&9����36��� �'& W\SH�
&90��3$��� �$& W\SH�

3RZHU VXSSO\ '& SRZHU VRXUFH ���� 9�
&38 %DFNSODQH &9����%&��� ��� VORWV�

&9����%&��� �� VORWV�
&9����%&��� �� VORWV�

7HDFKLQJ %R[ &90��356��

1RWH )RU RWKHU DSSOLFDEOH ,QSXW 8QLWV� UHIHU WR WKH&90��&9����&9�����&9����3&
,QVWDOODWLRQ *XLGH�

&RQWUROOHUV

,WHPV WR %H 3UHSDUHG 6HFWLRQ ���



��

1DPH 0RGHO
3HUVRQDO FRPSXWHU IRU &9 6XSSRUW 6RIWZDUH ,%0 3&�$7 RU FRPSDWLEOH
)RU D SHUVRQDO FRPSXWHU &9����=��$7��(9� �����LQFK )'�

&9����=6�$7��(9� ���LQFK )'�

1DPH 0RGHO
3HUVRQDO FRPSXWHU IRU 0& 6XSSRUW 6RIWZDUH ,%0 3&�$7 RU FRPSDWLEOH
0& 6XSSRUW 6RIWZDUH &9����=�$7��( �����LQFK )'�

1DPH 0RGHO
6HUYRGULYHU 3UHSDUH WKH RQHV WKDW ILW WKH V\VWHP�6HUYRGULYHU
6HUYRPRWRU

3UHSDUH WKH RQHV WKDW ILW WKH V\VWHP�
6HUYRPRWRU
3RZHU FDEOH3RZHU FDEOH
(QFRGHU FDEOH(QFRGHU FDEOH
&RQWURO FDEOH

2WKHU ,WHPV 1RQIXVH EUHDNHU
0DJQHW UHOD\
1RLVH ILOWHU
6XUJH NLOOHU
6XUJH DEVRUEHU
6ZLWFK ER[
6ZLWFK
&DEOHV DQG ZLUHV

1RWH 5HIHU WR WKH RSHUDWLRQ PDQXDO IRU WKH VHUYRGULYHU WR EH XVHG DQG SUHSDUH UH�
TXLUHG LWHPV�

��� 3RVLWLRQLQJ 2SHUDWLRQV
3RVLWLRQLQJ RSHUDWLRQV DUH H[SODLQHG EHORZ XVLQJ D ��D[LV PHFKDQLFDO V\VWHP�

0HFKDQLFDO 6\VWHP

2ULJLQ

2ULJLQ

2ULJLQ

1RWH $Q LQFUHPHQWDO HQFRGHU LV XVHG IRU HDFK D[LV� 'HVFULSWLRQV RI GULOO UHYROXWLRQ
FRQWURO LV RPLWWHG KHUH� 7KH GULOO LV PRYHG WR D GHVLUHG SRVLWLRQ E\ FRQWUROOLQJ WKH
; DQG < D[HV DQG PRYHG XS DQG GRZQ DORQJ WKH = D[LV�

&9 6XSSRUW 6RIWZDUH

0& 6XSSRUW 6RIWZDUH

6HUYRPRWRU &RQWUROOHU

3RVLWLRQLQJ 2SHUDWLRQV 6HFWLRQ ���



��

7KH VZLWFK ER[ XVHG LQ WKH WHVWLQJ HTXLSPHQW LV LOOXVWUDWHG EHORZ� $ VZLWFK ER[
DQG VZLWFKHV VKRXOG EH SUHSDUHG E\ WKH XVHUV�

6ZLWFK ER[

0$18$/ $872

581

67$57 25,*,1

2ULJLQ

&KDQJHRYHU VZLWFK �6HOI�KROGLQJ�
8VHG IRU VHOHFWLQJ HLWKHU 0$18$/ RU
$872 PRGH�

3XVKEXWWRQ VZLWFK �6HOI�UHVHWWLQJ�
:KHQ SUHVVHG LQ WKH 0$18$/ PRGH�
DOO D[HV DUH VHUYRORFNHG�

3XVKEXWWRQ VZLWFK �6HOI�UHVHWWLQJ�
:KHQ SUHVVHG LQ WKH $872 PRGH� WKH
0& SURJUDP LV H[HFXWHG�

3XVKEXWWRQ VZLWFK �6HOI�UHVHWWLQJ�
:KHQ SUHVVHG LQ WKH 0$18$/ PRGH�
DOO D[HV VWDUW RULJLQ VHDUFK RSHUDWLRQV�

3XVKEXWWRQ VZLWFK �6HOI�UHVHWWLQJ�
:KHQ SUHVVHG LQ WKH 0$18$/ PRGH�
MRJJLQJ DFWLRQV DUH SHUIRUPHG LQ WKH &:
GLUHFWLRQ �LI � EXWWRQ LV SUHVVHG� RU LQ WKH
&&: GLUHFWLRQ �LI ï EXWWRQ LV SUHVVHG��

$XWRPDWLF 2SHUDWLRQ 6HOHFW WKH $872 PRGH XVLQJ WKH FKDQJHRYHU VZLWFK RQ WKH VZLWFK ER[ DQG
SUHVV WKH 67$57 EXWWRQ WR H[HFXWH WKH 0& SURJUDP� 7KH ��D[LV �;�<�=� URERW
ZLOO GULOO D KROH DW D SUHGHWHUPLQHG SRVLWLRQ� 'ULOOLQJ RSHUDWLRQV DUH SHUIRUPHG DF�
FRUGLQJ WR WKH IROORZLQJ VWHSV�

�� �� ���� �� (DFK D[LV ZDLWV DW LWV UHIHUHQFH RULJLQ�

�� ; DQG < D[HV DUH VWDUWHG WR PRYH WKH GULOO WR D SRVLWLRQ ZKHUH WKH ILUVW KROH LV
WR EH GULOOHG�

�� = D[LV LV VWDUWHG WR ORZHU WKH GULOO WR GULOO D KROH DQG WKHQ WR UHWXUQ WR WKH RULJLQ�

�� 7KH URERW PRYHV WR WKH QH[W SRVLWLRQ DQG UHSHDWV WKH VDPH DFWLRQV�

�� $IWHU GULOOLQJ WKUHH KROHV� WKH URERW UHWXUQV WR WKH UHIHUHQFH RULJLQ�

6ZLWFK %R[ 6SHFLILFDWLRQV

3RVLWLRQLQJ 2SHUDWLRQV 6HFWLRQ ���



��

6HOHFW WKH 0$18$/ PRGH XVLQJ WKH FKDQJHRYHU VZLWFK RQ WKH VZLWFK ER[ DQG
WKHQ SUHVV WKH 581 VZLWFK� 25,*,1 6($5&+ VZLWFK� DQG RU -2* VZLWFK� 7KH
IROORZLQJ RSHUDWLRQV DUH SHUIRUPHG�
581 6ZLWFK
,I DQ\ RWKHU PDQXDO FRPPDQG LV QRW EHLQJ H[HFXWHG DQG LI D[HV DUH QRW VHUYR�
ORFNHG� ;� < DQG = D[HV DUH VHUYRORFNHG�
25,*,1 6($5&+ 6ZLWFK
,I DQ\ RWKHU PDQXDO FRPPDQG LV QRW EHLQJ H[HFXWHG DQG LI WKH RULJLQ KDV QRW
EHHQ GHILQHG \HW� ;� < DQG = D[HV VWDUW RULJLQ VHDUFKHV�
-2* 6ZLWFK
,I DQ\ RWKHU PDQXDO FRPPDQG LV QRW EHLQJ H[HFXWHG DQG LI WKH D[HV DUH VHUYR�
ORFNHG� ;� < DQG = D[HV VWDUW MRJJLQJ� 7KHPRWRUV UHPDLQV21ZKLOH WKH VZLWFK LV
SUHVVHG�

��� ,QWHUIDFH $UHD
7KLV VHFWLRQ SURYLGHV D EULHI H[SODQDWLRQ RI WKH LQWHUIDFH DUHD QHFHVVDU\ IRU
FUHDWLQJ D ODGGHU�GLDJUDP SURJUDP WKDW H[HFXWHV WKH 0& SURJUDP�

7KH LQWHUIDFH DUHD LV DQ DUHD ZKHUH FRPPDQGV IURP WKH 3&� VWDWXV RI WKH 0&
8QLW� DQG WDVN GDWD DUH WUDQVIHUUHG EHWZHHQ WKH 3& DQG WKH 0& 8QLW�

6WDUWLQJ� VWRSSLQJ� RU FRQWLQXLQJ
SURJUDP H[HFXWLRQ

'DWD IURP WKH 0& 8QLW

0& 8QLW

Q
WH
U
ID
F
H

D
U
H
D

,QWHUQDO
SURFHVVLQJ

0& 8QLW
GDWD

,�2 ZRUGV DQG '0 $UHD ZRUGV DUH DOORFDWHG DV WKH LQWHUIDFH DUHD E\ VHWWLQJ WKH
XQLW QXPEHU RI WKH 0& 8QLW�

7KH LQWHUIDFH DUHD XVHG E\ WKH F\FOLF SURFHVVLQJ FRQVLVWV RI WKH IROORZLQJ�
,�2 ZRUGV� �� ZRUGV
'0 $UHD� ��� ZRUGV
7KH ,�2 ZRUGV FRQVLVW RI ELWV DOORFDWHG VSHFLILF IXQFWLRQV� 7KHVH ELWV DUH FDOOHG
LQWHUIDFH ELWV� 7KH '0 $UHD ZRUGV DUH KDQGOHG LQ XQLWV RI ZRUGV�

,�2 :RUG $OORFDWLRQ 7KH �� ,�2 ZRUGV DUH GLYLGHG LQWR �� RXWSXW �3& WR 0& 8QLW� ZRUGV DQG �� LQSXW
�0& 8QLW WR 3&� ZRUGV�

Q

WR

Q���

Q���

WR

Q���

1XPEHU RI RXWSXW ZRUGV� ��

1XPEHU RI LQSXW ZRUGV� ��

7RWDO� ��
ZRUGV

1RWH 5HIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU XQLW QXPEHU VHWWLQJV�

0DQXDO 2SHUDWLRQ

'HILQLWLRQ RI ,QWHUIDFH $UHD

,QWHUIDFH $UHD $OORFDWLRQ

,QWHUIDFH $UHD 6HFWLRQ ���



��

,�2 ZRUGV DUH DOORFDWHG EDVHG RQ WKH XQLW QXPEHU VHWWLQJ RI WKH 0& 8QLW�
)LUVW ,�2 ZRUG� Q  ���� � 8QLW QXPEHU [ ��

)RU H[DPSOH� LI WKH XQLW QXPEHU LV VHW WR ��� ,�2 ZRUGV DUH DOORFDWHG IURP
&,2 ���� WR &,2 �����

'0 $UHD :RUG $OORFDWLRQ 7KH ���'0$UHDZRUGV DUH GLYLGHG LQWR �� RXWSXW �3& WR0&8QLW� ZRUGV DQG ��
LQSXW �0& 8QLW WR 3&� ZRUGV�

P

WR

P���

P���

WR

P���

1XPEHU RI RXWSXW ZRUGV� ��

1XPEHU RI LQSXW ZRUGV� ��

7RWDO� ���
ZRUGV

'0 $UHD ZRUGV DUH DOORFDWHG EDVHG RQ WKH XQLW QXPEHU VHWWLQJ RI WKH 0& 8QLW�
)LUVW '0 $UHD ZRUG� P  ����� 8QLW QXPEHU [ ���

)RU H[DPSOH� LI WKH XQLW QXPEHU LV VHW WR ��� '0 $UHD ZRUGV DUH DOORFDWHG IURP
'���� WR '�����

,QWHUIDFH $UHD 6HFWLRQ ���



��

2XWOLQH RI WKH ,�2 :RUGV (DFK ZRUG LV DVVLJQHG D FRQWURO IXQFWLRQ RU D VWDWXV IURP WKH 0& 8QLW� )XUWKHU�
PRUH� HDFK ELW RI HDFK ZRUG LV DVVLJQHG D IXQFWLRQ RU D VWDWXV�

$OO WDVNV FRPPRQ �
6\VWHP HUURU UHVHW� HWF�

$OO WDVNV FRPPRQ �
2SWLRQDO LQSXWV

7DVN � FRQWURO ELWV
&\FOH VWDUW� HWF�

7DVN � FRQWURO ELWV

7DVN � FRQWURO ELWV

7DVN � FRQWURO ELWV

1RW XVHG

;�D[LV FRQWURO ELWV
2ULJLQ VHDUFK� HWF�

<�D[LV FRQWURO ELWV

=�D[LV FRQWURO ELWV

8�D[LV FRQWURO ELWV

$OO WDVNV FRPPRQ �
6\VWHP HUURU� HWF�

$OO WDVNV FRPPRQ �
*HQHUDO�SXUSRVH ,�2

7DVN � VWDWXV
7DVN HUURU� HWF�

7DVN � VWDWXV

7DVN � VWDWXV

7DVN � VWDWXV

;�D[LV VWDWXV �
5HIHUHQFH RULJLQ� ]RQH ELW� HWF�

;�D[LV VWDWXV �
6HUYRORFNHG� &&: OLPLW LQSXW� HWF�

<�D[LV VWDWXV �

<�D[LV VWDWXV �

=�D[LV VWDWXV �

=�D[LV VWDWXV �

8�D[LV VWDWXV �

8�D[LV VWDWXV �

2XWSXW DUHD
�3& WR 0& 8QLW��
�� ZRUGV

,QSXW DUHD
�0& 8QLW WR 3&��
�� ZRUGV

;�D[LV FRQWURO ELW

%LW %LW QDPH

'HFHOHUDWLRQ VWRS

2ULJLQ VHDUFK

5HIHUHQFH RULJLQ UHWXUQ

-RJJLQJ

1RW XVHG

3UHVHQW SRVLWLRQ SUHVHW

5HVHUYHG

5HVHUYHG

03* HQDEOHG

6HUYR ORFN

6HUYR IUHH

'ULYHU DODUP UHVHW

2YHUULGH VHW

-RJJLQJ GLUHFWLRQ

03* PXOWLSOLFDWLRQ IDFWRU �

03* PXOWLSOLFDWLRQ IDFWRU �

)RU H[DPSOH� LI WKH ELW ´��µ �RULJLQ VHDUFK� RI WKH ZRUG Q�� LV WXUQHG 21� WKH ;
D[LV H[HFXWHV RULJLQ VHDUFK RSHUDWLRQV�

1RWH 5HIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU IXUWKHU LQIRUPDWLRQ�

,QWHUIDFH $UHD 6HFWLRQ ���



��

2XWOLQH RI WKH '0 $UHD :RUGV '0 $UHD LV DVVLJQHG WR FRPPDQG GDWD IURP WKH 3& RU VWDWXV IURP WKH 0& 8QLW�

$OO WDVNV FRPPRQ �
6HQG�UHFHLYH DGGUHVV �
6HQG GDWD ��UHFHLYH GDWD � VXSSOHPHQWDU\ LQIRUPDWLRQ
6HQG GDWD �

6DPH DV WKH DERYH�H[FHSW QXPEHU LV ��

7DVN � FRPPDQG LQIRUPDWLRQ
3URJUDP QXPEHU
7HDFKLQJ VWDUW DGGUHVV
3UHVHQW SRVLWLRQ GHVLJQDWLRQ

7DVN � FRPPDQG LQIRUPDWLRQ

7DVN � FRPPDQG LQIRUPDWLRQ

7DVN � FRPPDQG LQIRUPDWLRQ

1RW XVHG

;�D[LV FRPPDQG LQIRUPDWLRQ
3UHVHQW SRVLWLRQ SUHVHW YDOXH
2YHUULGH

<�D[LV FRPPDQG LQIRUPDWLRQ

=�D[LV FRPPDQG LQIRUPDWLRQ

8�D[LV FRPPDQG LQIRUPDWLRQ

1RW XVHG

$OO WDVNV FRPPRQ �
6\VWHP YHUVLRQ
6\VWHP HUURU FRGH
7DVN HUURU FRGH
$[LV HUURU FRGH
5HFHLYH GDWD �� WR �� VXSSOHPHQWDU\ LQIRUPDWLRQ
5HFHLYH GDWD �� WR ��

7DVN � VWDWXV
([HFXWLRQ SURJUDP QXPEHU
([HFXWLRQ EORFN QXPEHU
0 FRGH
7HDFKLQJ H[HFXWLRQ DGGUHVV

�P��� LV QRW XVHG��

7DVN � VWDWXV �P��� LV QRW XVHG�

;�D[LV VWDWXV
$GGLWLRQDO LQIRUPDWLRQ RI WKH SUHVHQW SRVLWLRQ
3UHVHQW SRVLWLRQ

7DVN � VWDWXV �P��� LV QRW XVHG�

7DVN � VWDWXV �P��� LV QRW XVHG�

1RW XVHG

3UHVHQW SRVLWLRQ

1RW XVHG

<�D[LV VWDWXV

=�D[LV VWDWXV

8�D[LV VWDWXV

2XWSXW DUHD �3&
WR 0& 8QLW��
�� ZRUGV

,QSXW DUHD �0&
8QLW WR 3&��
�� ZRUGV

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

WR

6DPH DV WKH DERYH�H[FHSW QXPEHU LV ��

6DPH DV WKH DERYH�H[FHSW QXPEHU LV ��

1RWH 5HIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU IXUWKHU LQIRUPDWLRQ�

,QWHUIDFH $UHD 6HFWLRQ ���



��

6(&7,21 �
7HVW 2SHUDWLRQ

7KLV VHFWLRQ H[SODLQV WKH SURFHGXUHV LQYROYHG LQ FRQGXFWLQJ WHVWV XVLQJ WHVW HTXLSPHQW�

��� 0RXQWLQJ WKH 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ 3RVLWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0RXQWLQJ WKH 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ WKH &RPSXWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ YLD WKH 3HULSKHUDO %XV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ YLD WKH +RVW /LQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ WKH 7HDFKLQJ %R[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ ,�2 &RQQHFWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLQJ 6HUYRGULYHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ ,QSXW 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WDUWLQJ 8S WKH 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 1XPEHU RI $[HV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7DVN � $[HV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0LQLPXP 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LVSOD\ 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3XOVH 5DWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RVLWLYH DQG 1HJDWLYH 6RIWZDUH /LPLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HIHUHQFH 2ULJLQ 2IIVHW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :RUNSLHFH 2ULJLQ 2IIVHW 9DOXH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0D[LPXP +LJK�VSHHG )HHG 5DWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0D[LPXP ,QWHUSRODWLRQ )HHG 5DWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 2ULJLQ 6HDUFK +LJK 6SHHG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 2ULJLQ 6HDUFK /RZ 6SHHG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0D[LPXP -RJ )HHG 5DWH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,Q�SRVLWLRQ 9DOXH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6DYLQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 7UDQVIHUULQJ 3DUDPHWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &UHDWLQJ 0& 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6DYLQJ 0& 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 7UDQVIHUULQJ 0& 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &UHDWLQJ /DGGHU�GLDJUDP 3URJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &KHFNLQJ 2SHUDWLRQ IURP WKH 0&66 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &KHFNLQJ 2SHUDWLRQ IURP WKH 7HDFKLQJ %R[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 0RXQWLQJ WKH 8QLWV
7KH 3RZHU 6XSSO\ 8QLW� &38� 0& 8QLW� DQG ,QSXW 8QLW DUH DOO PRXQWHG WR WKH
&38 %DFNSODQH�

����� 0RXQWLQJ 3RVLWLRQV
7KH PRXQWLQJ SRVLWLRQV RI WKH 3RZHU 6XSSO\ 8QLW DQG WKH &38 DUH IL[HG� 7KH
SRVLWLRQV RI WKH 0& 8QLW DQG WKH ,QSXW 8QLW DUH QRW IL[HG� EXW IRU WKH SXUSRVHV RI
WKLV H[SODQDWLRQ� DVVXPH WKDW WKH\ DUHPRXQWHG LQ WKH SRVLWLRQV VKRZQ LQ WKH IRO�
ORZLQJ LOOXVWUDWLRQ�

0RXQWLQJ
KROHV �IRXU
0� KROHV�

+DQGOH
�WZR
SODFHV�

�� 3RZHU 6XSSO\ 8QLW
�� &38
�� 0& 8QLW
�� ,QSXW 8QLW

������ ��� ���

����� 0RXQWLQJ WKH 8QLWV
,QVHUW WKH 8QLW VWUDLJKW DKHDG� VR WKDW WKH FRQQHFWRUV RQ WKH EDFN RI WKH 8QLW OLQH
XS ZLWK WKRVH RQ WKH %DFNSODQH� 2QFH WKH 8QLW KDV EHHQ PRXQWHG LQ WKH SURSHU
SRVLWLRQ� XVH D VWDQGDUG VFUHZGULYHU WR WLJKWHQ WKH VFUHZV DW WKH WRS DQG WKH ERW�
WRP�

&RQQHFWRUV

%DFNSODQH

$IWHU WKH 0& 8QLW KDV EHHQ PRXQWHG� VHW WKH XQLW QXPEHU WR ���

1RWH )RU GHWDLOV FRQFHUQLQJ 8QLW QXPEHUV� UHIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDOV�
'HWDLOV�

0RXQWLQJ WKH 8QLWV 6HFWLRQ ���
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��

��� &RQQHFWLQJ WKH &RPSXWHU
7ZR PHWKRGV DUH H[SODLQHG EHORZ IRU FRQQHFWLQJ WKH FRPSXWHU UXQQLQJ WKH &9
6XSSRUW 6RIWZDUH DQG 0& 6XSSRUW 6RIWZDUH� 7KH ILUVW PHWKRG FRQQHFWV WKH
FRPSXWHU DQG WKH &38 YLD WKH SHULSKHUDO EXV� 7KH VHFRQG PHWKRG FRQQHFWV
WKHP YLD D +RVW /LQN�

����� &RQQHFWLQJ YLD WKH 3HULSKHUDO %XV
8VH D &9����&,)�� &RQQHFWLQJ &DEOH �� PHWHUV� WR FRQQHFW WKH FRPSXWHU DQG
&38 YLD WKH SHULSKHUDO EXV� 7KH XVHU ZLOO DOVR QHHG WR SURYLGH D VHSDUDWH FRQ�
QHFWLQJ FDEOH WKDW ILWV WKH FRQQHFWRUV DW WKH FRPSXWHU�

3HUVRQDO FRPSXWHU

&20 SRUW� &RQQHFWLQJ
FDEOH SURYLGHG E\ XVHU

3HULSKHUDO SRUW�
&9����&,)��

&38

&DXWLRQ $OZD\V FRQQHFW WKH &9����&,)�� WR WKH FRPSXWHU EHIRUH FRQQHFWLQJ LW WR WKH
&38� (OHPHQWV LQVLGH WKH &38PD\ EH GDPDJHG LI WKH FDEOH LV FRQQHFWHG WR WKH
&38 ILUVW�

:LULQJ 'LDJUDPV $Q DGDSWHU LV UHTXLUHG WR FRQQHFW WKH &9����&,)�� FDEOH WR D FRPSXWHU� :LUH
WKH DGDSWHU DV VKRZQ EHORZ�

)HPDOH ��SLQ

56����& FRQQHFWRU
)HPDOH ���SLQ

56����& FRQQHFWRU)HPDOH ���SLQ )HPDOH ���SLQ

,%0 3&�$7 &RPSXWHU ,%0 36�� &RPSXWHU

� 6'

� 5'

� 576

� &76

� '65

� *1'

� '75

� 6'

� 5'

� 576

� &76

� '65

� 6*

� '&'

&RPSXWHU &9����&,)��

7R 3&

� )*

� 6'

� 5'

� 576

� &76

� '65

� 6*

�� '75

� )*

� 6'

� 5'

� 576

� &76

� '65

� 6*

� '&'

&RPSXWHU &9����&,)��

7R 3&

&RPPXQLFDWLRQV 6HWWLQJV $IWHU WKH FDEOHV KDYH EHHQ FRQQHFWHG� FKHFN WRPDNH VXUH WKDW WKH',3 VZLWFK DW
WKH &38 LV VHW WR D EDXG UDWH RI ���� NESV�

1RWH )RU GHWDLOV FRQFHUQLQJ &38 ',3 VZLWFK VHWWLQJV� UHIHU WR WKH
&9����&9�����&9�����&90� 2SHUDWLRQ 0DQXDO�

3LQ QXPEHU %DXG UDWH �ESV�
� �

� S �

2)) 2)) ������
21 2)) ������
2)) 21 �����
21 21 �����

&RQQHFWLQJ WKH &RPSXWHU 6HFWLRQ ���
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7XUQ RQ WKH SRZHU WR WKH FRPSXWHU DQG VWDUW XS WKH &9 6XSSRUW 6RIWZDUH� ,Q WKH
&966 V\VWHP VHWXS� VHW WKH FRPPXQLFDWLRQV IRUPDW WR ELQDU\� 7KHQ VHW WKH
EDXG UDWH WR ����� ESV DQG WKH UHVSRQVH PRQLWRULQJ WLPH WR �� VHFRQGV�

1RWH )RU GHWDLOV FRQFHUQLQJ WKH &966 V\VWHP VHWXS� UHIHU WR WKH &9 6XSSRUW 6RIW�
ZDUH 2SHUDWLRQ 0DQXDO�

:KHQ WKH VHWWLQJV KDYH EHHQPDGH� VHW WKH EDXG UDWH DW WKH&38·V',3 VZLWFK VR
WKDW LW PDWFKHV WKH VHWWLQJ PDGH LQ WKH &966 V\VWHP VHWXS�

����� &RQQHFWLQJ YLD WKH +RVW /LQN

7KH XVHU PXVW SUHSDUH WKH FDEOH IRU FRQQHFWLQJ WKH FRPSXWHU DQG &38 E\ +RVW
/LQN�

3HUVRQDO FRPSXWHU

&RQQHFWLQJ FDEOH

56����& SRUW
+RVW /LQN SRUW

&38

&RQQHFWLRQ 'LDJUDP :LULQJ WKH FRQQHFWLQJ FDEOH DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�

)HPDOH ��SLQ

56����& FRQQHFWRU
)HPDOH ���SLQ

56����& FRQQHFWRU

� 5'

� 7'

� *1'

� 576

� &76

� '75

� '65

� 7'

� 5'

� 576

� &76

� 6*

&RPSXWHU 3&

� 7'

� 5'

� *1'

� 576

� &76

�� '75

� '65

� 7'

� 5'

� 576

� &76

� 6*

&RPSXWHU 3&

0DOH ��SLQ 0DOH ��SLQ

7XUQ RII WKH FRPSXWHU DQG 3& ZKHQ WKH FRQQHFWLQJ WKH FDEOHV� 7KH PD[LPXP
FDEOH OHQJWK LV �� PHWHUV�

1RWH &RQQHFW WKH VKLHOGHG OLQH WR WKH )* �SLQ �� DW WKH FRPSXWHU� DQG WR WKH FRQQHFWRU
KRRG DW WKH &38�

&RQQHFWHG WR &RQQHFWRU
3HUVRQDO FRPSXWHU
� L �

;0�$����� �FRQQHFWRU�S
��� SLQV� ;0�6����� �FRQQHFWRU KRRG�
&38 �� SLQV� ;0�$����� �FRQQHFWRU�

$SSOLFDEOH &RQQHFWRUV

&RQQHFWLQJ WKH &RPSXWHU 6HFWLRQ ���
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3LQ QXPEHU 6LJQDO 1DPH
� )* )UDPH *URXQG
� 6' 6HQG 'DWD
� 5' 5HFHLYH 'DWD
� 56 5HTXHVW 6HQG
� &6 &DQ 6HQG
� 6* 6LJQDO *URXQG
� '5 'DWD 5HDG\
� &' &DUULHU 'HWHFW
�� (5 (TXLSPHQW 5HDG\

,Q WKH &966 V\VWHP VHWXS� VHW WKH FRPPXQLFDWLRQV IRUPDW WR +RVW /LQN� 7KHQ
VHW WKH FRPPXQLFDWLRQV VSHFLILFDWLRQV� 7KH VSHFLILFDWLRQV VKRXOG QRUPDOO\ EH
VHW DV VKRZQ EHORZ�
%DXG UDWH� ����� ESV
8QLW QXPEHU� ��
3DULW\� (YHQ
'DWD OHQJWK� � ELWV
6WRS ELWV� �
5HVSRQVH PRQLWRULQJ WLPH� �� VHFRQGV

1RWH )RU GHWDLOV FRQFHUQLQJ WKH &966 V\VWHP VHWXS� UHIHU WR WKH &9 6XSSRUW 6RIW�
ZDUH 2SHUDWLRQ 0DQXDO�

6HW WKH +RVW /LQN 56�������� VZLWFK DW WKH 3& WR 56����&� 7KHQ VHW WKH FRP�
PXQLFDWLRQV IRUPDW DQG VSHFLILFDWLRQV DW WKH 3& WR PDWFK WKH FRPPXQLFDWLRQV
IRUPDW WKDW KDYH EHHQ VHW IRU WKH 0&66� 7KH SURFHGXUH LV DV IROORZV�

�� �� ���� �� 7XUQ RQ WKH SRZHU WR WKH FRPSXWHU�
�� 6ZLWFK WKH &966 WR RQOLQH PRGH�
�� 6HOHFW ´$� 3& VHWXSµ IURP WKH PDLQ RQOLQH PHQX�
�� 6HOHFW ´$� 3& VHWXSµ IURP WKH 3& 6HWXS PHQX�
�� 6HOHFW ´+� +RVW /LQNµ IURP WKH 3& 6HWXS PHQX�
�� 0DNH WKH VHWWLQJV MXVW DVZLWK0&66� RU FKHFN WRPDNH VXUH WKDW WKH VHWWLQJV

DUH WKH VDPH�

1RWH 7KH3&VHWXS FDQ EH VSHFLILHG LQ HLWKHU WKH RQOLQH RU RIIOLQHPRGH� ,I WKH 3&VHWXS
LV FKDQJHG LQ WKH RIIOLQH PRGH� H[HFXWH ´7� 7UDQVIHU 3& VHWWLQJVµ LQ WKH RQOLQH
PRGH 3& VHWXS WR WUDQVIHU WKH VHWWLQJV WR WKH 3&� ,I WKH VHWWLQJV DUH QRW WUDQV�
IHUUHG� WKH LQIRUPDWLRQ DW WKH 3& ZLOO QRW EH FKDQJHG� )RU GHWDLOV FRQFHUQLQJ WKH
&966 V\VWHP VHWXS DQG 3& VHWXS� UHIHU WR WKH &9 6XSSRUW 6RIWZDUH 2SHUDWLRQ
0DQXDO�

&RQQHFWLRQ 6LJQDOV DW WKH
&RPSXWHU

&RQQHFWLQJ WKH &RPSXWHU 6HFWLRQ ���
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��� &RQQHFWLQJ WKH 7HDFKLQJ %R[
7KLV VHFWLRQ H[SODLQV KRZ WR FRQQHFW WKH 7HDFKLQJ %R[ DQG 0& 8QLW�

8VH WKH FRQQHFWLQJ FDEOHV VKRZQ LQ WKH IROORZLQJ WDEOH WR FRQQHFW WKH 7HDFKLQJ
%R[ WR WKH 0& 8QLW�

0RGHO &DEOH OHQJWK
&9����&1��� � PHWHUV
&9����&1��� � PHWHUV
&9����&1��� � PHWHUV

&RQQHFWLQJ WR WKH 0& 8QLW
�� �� ���� �� 5HPRYH WKH FRQQHFWRU FRYHU�

7KH FRYHU WKDW KDV EHHQ UH�
PRYHG FDQ EH DWWDFKHG WR WKH
EDFN RI WKH 8QLW IRU FRQYHQLHQFH�
WR NHHS LW IURP JHWWLQJ ORVW�

&RYHU UHWDLQHG

&RYHU
8VH D VPDOO VWDQGDUG
VFUHZGULYHU RU VLPLODU
REMHFW WR RSHQ WKH FRYHU�

�� ,QVHUW WKH FDEOH FRQQHFWRU LQWR WKH 7HDFKLQJ %R[�

0DNH VXUH WKDW WKH FRQQHFWRU LV
IDFLQJ LQ WKH SURSHU GLUHFWLRQ�
DQG WKHQ VQDS LW LQWR SODFH�

&RQQHFWLQJ &DEOH

&RQQHFWLQJ WKH 7HDFKLQJ %R[ 6HFWLRQ ���



��

�� ,QVHUW WKH RWKHU FDEOH FRQQHFWRU LQWR WKH 0& 8QLW FRQQHFWRU PDUNHG ´7�%�µ

6TXHH]H WKH ORFN UHOHDVH EXWWRQV ORFDWHG RQ ERWK VLGHV RI WKH FRQQHFWRU� DQG
SXOO WKH FRQQHFWRU RXW�

5HPRYLQJ WKH &RQQHFWLQJ
&DEOH

&RQQHFWLQJ WKH 7HDFKLQJ %R[ 6HFWLRQ ���
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��� :LULQJ ,�2 &RQQHFWRUV
7KLV VHFWLRQ VKRZV KRZ WRZLUH WKH&:DQG&&: OLPLW LQSXWV DQG WKH RULJLQ SUR[�
LPLW\ LQSXWV IRU HDFK D[LV� DQG SURYLGHV WKH QDPHV DQG ZLULQJ RI WKH ,�2 FRQQHF�
WRU WHUPLQDOV�

&RQQHFWRU 8VH D KDOI�SLWFK� EHOORZV SOXJ�

3LQ $VVLJQPHQWV

&RQQHFWRU SLQ DUUDQJHPHQW

7KH IROORZLQJ GLDJUDP VKRZV WKHZLULQJ IRU WKH; D[LV RQO\�:LUH WKH <DQG =D[HV
LQ WKH VDPH ZD\�

,�2 &RQQHFWRU

&&: OLPLW
LQSXW

2ULJLQ SUR[LPLW\
LQSXW

&: OLPLW LQSXW

,PPHGLDWH VWRS
LQSXW

'& SRZHU VXSSO\�� 9

� 9

&RQQHFWLRQ 'LDJUDP

:LULQJ ,�2 &RQQHFWRUV 6HFWLRQ ���
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,�2 &RQQHFWRU 7HUPLQDOV
3LQ QR� 6\PERO 1DPH ([SODQDWLRQ

� �� 9 ���9 ,QSXW &RQQHFWV WKH SRVLWLYH WHUPLQDO RI WKH
���9 H[WHUQDO SRZHU VXSSO\�

� ;&:/ �1&� ;�D[LV &: /LPLW ,QSXW /LPLWV ;�D[LV PRYHPHQW LQ WKH &:
GLUHFWLRQ�

� <&:/ �1&� <�D[LV &: /LPLW ,QSXW /LPLWV <�D[LV PRYHPHQW LQ WKH &:
GLUHFWLRQ�

� ;&&:/ �1&� ;�D[LV &&: /LPLW ,QSXW /LPLWV ;�D[LV PRYHPHQW LQ WKH &&:
GLUHFWLRQ�

� <&&:/ �1&� <�D[LV &&: /LPLW ,QSXW /LPLWV <�D[LV PRYHPHQW LQ WKH &&:
GLUHFWLRQ�

� ;6723 �1&� ;�D[LV (PHUJHQF\ 6WRS ,QSXW 'LVDEOHV WKH ;�D[LV FRPPDQG RXWSXW
DQG VWRSV WKH ; D[LV�

� <6723 �1&� <�D[LV (PHUJHQF\ 6WRS ,QSXW 'LVDEOHV WKH <�D[LV FRPPDQG RXWSXW
DQG VWRSV WKH < D[LV�

� ,1� �12� *HQHUDO ,QSXW � *HQHUDO�SXUSRVH LQSXW QR� �
� ,1� �12� *HQHUDO ,QSXW � *HQHUDO�SXUSRVH LQSXW QR� �
�� ;25* �1&� 12�� ;�D[LV 2ULJLQ 3UR[LPLW\ ,QSXW 8VHG IRU ;�D[LV RULJLQ VHDUFK�
�� <25* �1&� 12�� <�D[LV 2ULJLQ 3UR[LPLW\ ,QSXW 8VHG IRU <�D[LV RULJLQ VHDUFK�
�� 287� *HQHUDO 2XWSXW � *HQHUDO�SXUSRVH RXWSXW QR� �
�� 287� *HQHUDO 2XWSXW � *HQHUDO�SXUSRVH RXWSXW QR� �
�� '& *1' ���9 ,QSXW *URXQG &RQQHFWV WKH ï WHUPLQDO �� 9� RI WKH

���9 H[WHUQDO SRZHU VXSSO\�
�� =&:/ �1&� =�D[LV &: /LPLW ,QSXW /LPLWV =�D[LV PRYHPHQW LQ WKH &:

GLUHFWLRQ�
�� 8&:/ �1&� 8�D[LV &: /LPLW ,QSXW /LPLWV 8�D[LV PRYHPHQW LQ WKH &:

GLUHFWLRQ�
�� =&&:/ �1&� =�D[LV &&: /LPLW ,QSXW /LPLWV =�D[LV PRYHPHQW LQ WKH &&:

GLUHFWLRQ�
�� 8&&:/ �1&� 8�D[LV &&: /LPLW ,QSXW /LPLWV 8�D[LV PRYHPHQW LQ WKH &&:

GLUHFWLRQ�
�� =6723 �1&� =�D[LV (PHUJHQF\ 6WRS ,QSXW 'LVDEOHV WKH =�D[LV FRPPDQG RXWSXW

DQG VWRSV WKH = D[LV�
�� 86723 �1&� 8�D[LV (PHUJHQF\ 6WRS ,QSXW 'LVDEOHV WKH 8�D[LV FRPPDQG

RXWSXW DQG VWRSV WKH 8 D[LV�
�� ,1� �12� *HQHUDO ,QSXW � *HQHUDO�SXUSRVH LQSXW QR� �
�� ,1� �12� *HQHUDO ,QSXW � *HQHUDO�SXUSRVH LQSXW QR� �
�� =25* �1&� 12�� =�D[LV 2ULJLQ 3UR[LPLW\ ,QSXW 8VHG IRU =�D[LV RULJLQ VHDUFK�
�� 825* �1&� 12�� 8�D[LV 2ULJLQ 3UR[LPLW\ ,QSXW 8VHG IRU 8�D[LV RULJLQ VHDUFK�
�� 287� *HQHUDO 2XWSXW � *HQHUDO�SXUSRVH RXWSXW QR� �
�� 287� *HQHUDO 2XWSXW � *HQHUDO�SXUSRVH RXWSXW QR� �

1RWH �� 7KH RULJLQ SUR[LPLW\ LQSXW FDQ XVH DQ\ RI WKH VHWWLQJV IRU WKH RULJLQ SUR[LPLW\
LQSXW ORJLF SDUDPHWHU VHW IURP WKH 0&66�

�� 1& VWDQGV IRU QRUPDOO\ FORVHG� DQG 12 VWDQGV IRU QRUPDOO\ RSHQ�
�� 1RUPDOO\�FORVHG LQSXW WHUPLQDOV PXVW EH VKRUWHG�FLUFXLWHG DW WKH FRQQHFWRU

ZKHQ QRW XVHG�

:LULQJ ,�2 &RQQHFWRUV 6HFWLRQ ���



��

��� &RQQHFWLQJ 6HUYRGULYHUV
&RQQHFW WKH 0& 8QLW DQG VHUYRGULYHUV XVLQJ FRQWURO FDEOHV� 7KH IROORZLQJ LV DQ
H[DPSOH RI WKH VHUYRGULYHU FRQQHFWLRQV�

&RQQHFWLQJ &RQWURO &DEOHV

6HUYRGULYHU

6HUYRGULYHU

6HUYRGULYHU

&RQWURO FDEOH

&RQWURO FDEOH

&RQQHFW ���9
SRZHU VXSSO\�

&RQWURO &DEOHV 5HIHU WR WKH 0& 8QLW 2SHUDWLRQ 0DQXDO� 'HWDLOV IRU LQIRUPDWLRQ RQ FRQWURO
FDEOHV�

&RQQHFWLQJ 6HUYRGULYHUV 6HFWLRQ ���



��

7KH IROORZLQJ DUH H[DPSOHV XVLQJ VHUYRGULYHUV� 5HIHU WR WKH DSSOLFDEOH VHUYR�
GULYHU PDQXDO IRU PRUH GHWDLOV�

(QFRGHU FDEOH
3RZHU FDEOH

6HUYRGULYHU

6HUYRPRWRU

(QFRGHU FDEOH

3RZHU FDEOH

6HUYRGULYHU

6HUYRPRWRU

&RQQHFWLQJ 3RZHU &DEOHV
DQG (QFRGHU &DEOHV

&RQQHFWLQJ 6HUYRGULYHUV 6HFWLRQ ���



��

��� :LULQJ ,QSXW 8QLWV
7KLV VHFWLRQ VKRZV KRZ WR ZLUH D VZLWFK ER[ WR DQ ,QSXW 8QLW� )LUVW� SUHSDUH D
VZLWFK ER[ DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� �7KLVPXVW EH GRQH E\ WKH XVHU��

6ZLWFK %R[

2SHUDWLRQ

6WDUW

2ULJLQ

0DQXDO $XWRPDWLF

6ZLWFKHV EHWZHHQ PDQXDO DQG DXWRPDWLF �VHOI�
KROGLQJ��

3XVK�EXWWRQ VZLWFK �VHOI�UHVHWWLQJ�� :KHQ LW LV SUHVVHG LQ
PDQXDO PRGH� DOO D[HV DUH VHUYR�ORFNHG�

3XVK�EXWWRQ VZLWFK �VHOI�UHVHWWLQJ�� :KHQ LW LV SUHVVHG LQ
DXWRPDWLF PRGH� WKH 0& SURJUDP LV H[HFXWHG�

3XVK�EXWWRQ VZLWFK �VHOI�UHVHWWLQJ�� :KHQ LW LV SUHVVHG LQ
PDQXDO PRGH� WKH 0& SURJUDP LV H[HFXWHG�

3XVK�EXWWRQ VZLWFK �VHOI�UHVHWWLQJ�� :KHQ LW LV SUHVVHG LQ
PDQXDO PRGH� MRJJLQJ LV H[HFXWHG LQ HLWKHU WKH SRVLWLYH RU
QHJDWLYH GLUHFWLRQ ZKLOH WKH EXWWRQ LV EHLQJ KHOG GRZQ�

$IWHU WKH VZLWFK ER[ KDV EHHQ SUHSDUHG� ZLUH LW WR WKH ,QSXW 8QLW DV VKRZQ EHORZ�

6ZLWFK %R[

0DQXDO

$XWRPDWLF

2SHUDWLRQ

6WDUW

2ULJLQ

�� 9

� 9

:LULQJ ,QSXW 8QLWV 6HFWLRQ ���



��

��� 6WDUWLQJ 8S WKH 3&
7KLV VHFWLRQ H[SODLQV KRZ WR VHW WKH SURJUDP W\SH DQG WKH 3&PRGHO� DQG KRZ WR
FUHDWH WKH ,�2 WDEOH� 7KHVH VHWWLQJV PXVW EH PDGH ZKHQ ILUVW PRXQWLQJ WKH &38
DQG 0& 8QLW WR WKH &38 %DFNSODQH�

,W LV DVVXPHG KHUH WKDW WKH &966 KDV DOUHDG\ EHHQ LQVWDOOHG� 5HIHU WR WKH UHOH�
YDQW VHFWLRQV RI WKH &9 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU H[SODQDWLRQV RI
LQVWDOODWLRQ RSHUDWLRQV�

�� �� ���� �� 6WDUW XS WKH&966� DQG WKHQ VHW WKH SURJUDP WR ´ODGGHUµ DQG WKH3&PRGHO WR
´&9�����&38���µ

�� 6ZLWFK WKH &966 WR RQOLQH PRGH�

�� &UHDWH WKH ,�2 WDEOH DFFRUGLQJ WR WKH VWDWXV RI WKH 8QLWV WKDW DUH PRXQWHG WR
WKH %DFNSODQH�

�� 5HWXUQ WKH&966 WR RIIOLQHPRGH VR WKDW WKH ODGGHU�GLDJUDPSURJUDP FDQ EH
FUHDWHG�

��� 6HWWLQJ 3DUDPHWHUV
7KLV VHFWLRQ H[SODLQV KRZ WR VHW WKH SDUDPHWHUV WKDW DUH QHFHVVDU\ IRU FRQWURO�
OLQJ WKH0& SURJUDP� �����&UHDWLQJ WKH0& 3URJUDP H[SODLQV KRZ WR FUHDWH WKH
SURJUDP��

6HW WKH SDUDPHWHUV E\ FKDQJLQJ VRPH RI WKH GHIDXOW YDOXHV IRU WKH 0&66� $IWHU
WKH SDUDPHWHUV KDYH EHHQ VHW� WUDQVIHU WKHP WR WKH 0& 8QLW�

7KH SDUDPHWHUV WKDW PXVW EH FKDQJHG RU UHVHW DUH VKRZQ LQ WKH IROORZLQJ WDEOH�

3DUDPHWHUV ,WHP 6HW YDOXH
0& SDUDPHWHUV 1XPEHU RI D[HV � D[HVS

7DVN � D[HV ;<=
0DFKLQH SDUDPHWHUV 0LQLPXP VHWWLQJ XQLW ����S

'LVSOD\ XQLW PP
3XOVH UDWH �����
3RVLWLYH DQG QHJDWLYH VRIWZDUH
OL L

; D[LV� QHJDWLYH� ï�����J
OLPLWV ; D[LV� SRVLWLYH� ������

< D[LV� QHJDWLYH� ï�����
< D[LV� SRVLWLYH� ������
= D[LV� QHJDWLYH� ï������
= D[LV� SRVLWLYH� ������

&RRUGLQDWH SDUDPHWHUV 5HIHUHQFH RULJLQ RIIVHW YDOXH �S
:RUNSLHFH RULJLQ RIIVHW YDOXH �

)HHG UDWH SDUDPHWHUV 0D[LPXP KLJK�VSHHG IHHG UDWH ��������S
0D[LPXP LQWHUSRODWLRQ IHHG UDWH ��������
2ULJLQ VHDUFK KLJK VSHHG ������
2ULJLQ VHDUFK ORZ VSHHG �����
0D[LPXP MRJ IHHG UDWH �����

6HUYR SDUDPHWHUV ,Q�SRVLWLRQ �

)RU LWHPV ZLWK QR D[LV VHWWLQJV� VHW WKH VDPH YDOXHV IRU D[HV ;� <� DQG =� 7KH
PHWKRGV IRU VHWWLQJ LQGLYLGXDO SDUDPHWHUV DUH H[SODLQHG EHORZ DQG RQ VXEVH�
TXHQW SDJHV LQ WKLV VHFWLRQ� 7KH SURFHGXUHV DUH VKRZQ XVLQJ WKH ;�D[LV VHWWLQJ
VFUHHQV DV DQ H[DPSOH� 7RPDNH WKH VHWWLQJV IRU HLWKHU WKH < RU WKH = D[LV� SUHVV
WKH (QG .H\ WR GLVSOD\ WKH 0DFKLQH 3DUDPHWHU (GLW� )HHG 5DWH 3DUDPHWHU (GLW�
DQG 6HUYR 3DUDPHWHU (GLW PHQXV� DQG VHOHFW WKH D[HV WKDW DUH WR EH HGLWHG�

,W LV DVVXPHG KHUH WKDW WKH 0&66 KDV DOUHDG\ EHHQ LQVWDOOHG�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

����� 1XPEHU RI $[HV
�� �� ���� �� 7XUQ RQ WKH SRZHU VXSSO\ WR WKH FRPSXWHU� DQG VWDUW XS WKH 0&66�

�� 6HOHFW ´:�(GLW XQLW SDUDPHWHUVµ IURP WKH 0& 3DUDPHWHU (GLW 0HQX�

$�1XPEHU RI D[HV

8QLW 3DUDPHWHUV

�� 6HOHFW ´$�1XPEHU RI $[HVµ IURP WKH 8QLW 3DUDPHWHU (GLW 0HQX�

8QLW 3DUDPHWHUV1XPEHU RI D[LV

��� D[LV

�� 6HOHFW ´��� $[LVµ IURP WKH $[LV &RQILJXUDWLRQ 0HQX�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

����� 7DVN � $[HV
�� �� ���� �� 6HOHFW ´:�(GLW 8QLW 3DUDPHWHUVµ IURP WKH 0& 3DUDPHWHU (GLW 0HQX�

�� 6HOHFW ´&�7DVN � D[LVµ IURP WKH 8QLW 3DUDPHWHU (GLW 0HQX�

�

8QLW 3DUDPHWHUV7DVN � $[LV

$�;<=8

�� 6HOHFW ´%�;<=µ IURP WKH 7DVN � $[LV 0HQX�

$�1XPEHU RI D[HV

&�7DVN � D[LV

8QLW 3DUDPHWHUV

�

����� 0LQLPXP 8QLW
�� �� ���� �� 6HOHFW ´$�0LQLPXP 6HWWLQJ 8QLWµ IURP WKH 0DFKLQH 3DUDPHWHU (GLW VFUHHQ�

����

$��

0LQLPXP 6HWWLQJ 8QLW ; 0DFKLQH 6SHFV

�� 6HOHFW ´&�µ

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

����� 'LVSOD\ 8QLW

�� �� ���� �� 6HOHFW ´%�'LVSOD\ 8QLWµ IURP WKH 0DFKLQH 3DUDPHWHU (GLW VFUHHQ�

$�PP

'�SXOVH

'LVSOD\ 8QLW ; 0DFKLQH 6SHFV

�� 6HOHFW ´$�µ

����� 3XOVH 5DWH

�� �� ���� �� 6HOHFW ´+�3XOVH 5DWHµ IURP WKH 0DFKLQH 3DUDPHWHU (GLW VFUHHQ�

����

����
PP

3XOVH 5DWH ; 0DFKLQH 6SHFV

�

�� 7KH SXOVH UDWH QXPHUDWRU LV QRW FKDQJHG KHUH� VR SUHVV HLWKHU WKH 'RZQ ���
.H\ RU WKH 5HWXUQ .H\�0RYH WKH FXUVRU WR WKH SXOVH UDWH GHQRPLQDWRU YDOXH�

�

�

����

����
PP

3XOVH 5DWH ; 0DFKLQH 6SHFV

�� (QWHU WKH SXOVH UDWH GHQRPLQDWRU YDOXH ���� LQ WKLV H[DPSOH�� $IWHU WKH FRU�
UHFW VHWWLQJ KDV EHHQ PDGH� UHWXUQ WR WKH 0DFKLQH 3DUDPHWHU (GLW VFUHHQ�

1RWH ,I WKH SXOVH UDWH LV VHW WR D YDOXH JUHDWHU WKDQ �� LW ZLOO QRW EH SRVVLEOH WR UHWXUQ WR
WKH 0DFKLQH 3DUDPHWHU (GLW VFUHHQ E\ SUHVVLQJ WKH 5HWXUQ .H\� ,I WKLV VLWXDWLRQ
RFFXUV� UHVHW WKH SXOVH UDWH DQG WKHQ WU\ DJDLQ�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

����� 3RVLWLYH DQG 1HJDWLYH 6RIWZDUH /LPLWV

�� �� ���� �� 6HOHFW ´-�1HJDWLYH 6RIWZDUH /LPLWµ IURP WKH 0DFKLQH 3DUDPHWHU (GLW
VFUHHQ�

�������� PP

� ��������� WR ���������� ����

����
PP

PP

6RIWZDUH /LPLWV ; 0DFKLQH 6SHFV

�� (QWHU WKH QHJDWLYH VRIWZDUH OLPLW �IRU WKLV H[DPSOH� HQWHU ´ï��µ� DQG WKHQ
SUHVV WKH 5HWXUQ .H\�

�� PP

� ��������� WR ���������� ����

����
PP

�������� PP

6RIWZDUH /LPLWV ; 0DFKLQH 6SHFV

�� (QWHU WKH SRVLWLYH VRIWZDUH OLPLW �IRU WKLV H[DPSOH� HQWHU ´���µ� DQG WKHQ
SUHVV WKH 5HWXUQ .H\�

����� 5HIHUHQFH 2ULJLQ 2IIVHW

�� �� ���� �� 6HOHFW ´$�5HIHUHQFH 2ULJLQ 2IIVHW ; $[LVµ IURP WKH &RRUGLQDWH 3DUDPHWHU
(GLW VFUHHQ�

� ��������� WR ����������

"""""""""" PP
"""""""""" PP
"""""""""" PPPP

; 5HIHUHQFH 2ULJLQ &RRUG 3DUDPV

�

�� (QWHU ´�µ IRU WKH RIIVHW YDOXH DQG SUHVV WKH 5HWXUQ .H\�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

����� :RUNSLHFH 2ULJLQ 2IIVHW 9DOXH
�� �� ���� �� 6HOHFW ´'�:RUNSLHFH 2ULJLQ 2IIVHW < $[LVµ IURP WKH &RRUGLQDWH 3DUDPHWHU

(GLW VFUHHQ�

<
���� PP

"""""""""" PP
"""""""""" PP

� ��������� WR ����������

PP

<:RUNSLHFH 2ULJLQ &RRUG 3DUDPV

�

�� (QWHU ´�µ IRU WKH RIIVHW YDOXH DQG SUHVV WKH 5HWXUQ .H\�

����� 0D[LPXP +LJK�VSHHG )HHG 5DWH
�� �� ���� �� 6HOHFW ´$�0D[ +LJK�VSHHG )HHGUDWHµ IURP WKH )HHGUDWH 3DUDPHWHU (GLW

VFUHHQ�

����� WR ��������

"""""""""" PP�V
"""""""""" PP�V
"""""""""" PP�V
"""""""""" PP�V
"""""""""" �PPV

������

0D[ +LJK 6SHHG )HHGUDWH ; )HHGUDWH

�� (QWHU WKH PD[LPXP IHHG UDWH �´�����µ LQ WKLV H[DPSOH��

������0D[LPXP ,QWHUSRODWLRQ )HHG 5DWH
�� �� ���� �� 6HOHFW ´%�0D[LPXP ,QWHUSRODWLRQ )HHGUDWHµ IURP WKH )HHGUDWH 3DUDPHWHU

(GLW VFUHHQ�

����� WR ��������
������ PP�V

"""""""""" PP�V
"""""""""" PP�V
"""""""""" PP�V
"""""""""" PP�V

������� PP�V

0D[ ,QWHUS )HHGUDWH ; )HHGUDWH

�� (QWHU WKH PD[LPXP IHHG UDWH �´�����µ LQ WKLV H[DPSOH��

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

������ 2ULJLQ 6HDUFK +LJK 6SHHG
�� �� ���� �� 6HOHFW ´&�2ULJLQ 6HDUFK +LJK 6SHHGµ IURP WKH )HHGUDWH 3DUDPHWHU (GLW

VFUHHQ�

����� WR ��������
����� """""""""" PP�V

"""""""""" PP�V
"""""""""" PP�V

������� PP�V
������� PP�V

2UJQ 6UFK +LJK 6SHHG ; )HHGUDWH

�� (QWHU ´�����µ DQG SUHVV WKH 5HWXUQ .H\� $Q HUURU ZDUQLQJ ZLOO DSSHDU� EXW
MXVW GLVUHJDUG LW DQG SUHVV DQ\ NH\�

������2ULJLQ 6HDUFK /RZ 6SHHG
�� �� ���� �� 6HOHFW ´&�2ULJLQ 6HDUFK /RZ 6SHHGµ IURP WKH )HHGUDWH 3DUDPHWHU (GLW

VFUHHQ�

����� WR ��������
����

�������
�������
������

""""""""""
""""""""""

PP�V
PP�V
PP�V
PP�V
PP�V

2UJQ 6UFK /RZ 6SHHG ; )HHGUDWH

�� (QWHU ´�����µ DQG SUHVV WKH 5HWXUQ .H\�

������0D[LPXP -RJ )HHG 5DWH
�� �� ���� �� 6HOHFW ´(�0D[LPXP -RJ )HHGUDWHµ IURP WKH )HHGUDWH 3DUDPHWHU (GLW

VFUHHQ�

�����

�������
�������
������
�����

""""""""""
����� WR ��������

PP�V
PP�V
PP�V
PP�V
PP�V

0D[ -RJ )HHGUDWH ; )HHGUDWH

�� (QWHU ´�����µ DQG SUHVV WKH 5HWXUQ .H\�

6HWWLQJ 3DUDPHWHUV 6HFWLRQ ���



��

������ ,Q�SRVLWLRQ 9DOXH
�� �� ���� �� 6HOHFW ´%�,Q�SRVLWLRQµ IURP WKH 6HUYR 3DUDPHWHU (GLW VFUHHQ�

����

,Q 3RVLWLRQ 6HUYR �; $[LV�

�� (QWHU ´�µ DQG SUHVV WKH 5HWXUQ .H\�

��� 6DYLQJ 3DUDPHWHUV
7KLV VHFWLRQ H[SODLQV KRZ WR VDYH WKH SDUDPHWHUV WR D GDWD GLVN DIWHU WKH\ KDYH
EHHQ VHW�
)LOHQDPHV PXVW EH HLJKW FKDUDFWHUV RU OHVV� �7KH HQWLUH SDWK QDPH FDQ EH XS WR
�� FKDUDFWHUV�� &RPPHQWV PXVW EH �� FKDUDFWHUV RU OHVV�

�� �� ���� �� 6HOHFW ´6�6DYH 3DUDPHWHUµ IURP WKH 0& 3DUDPHWHU (GLW 0HQX�

&�?0&66?'$7$

3DUDPHWHU 6DYH 0& 3DUDPHWHU (GLW

�� (QWHU WKH ILOHQDPH �´3$5$0��µ IRU WKLV H[DPSOH� DQG WKHQ SUHVV WKH 5HWXUQ
.H\�

(QWHU WLWOH

&�?0&66?'$7$?3$5$0��0&4

3DUDPHWHU 6DYH 0& 3DUDPHWHU (GLW

6�6DYH SDUDPHWHUV

6DYLQJ 3DUDPHWHUV 6HFWLRQ ���



��

�� (QWHU D FRPPHQW �´0&��µ IRU WKLV H[DPSOH� DQG WKHQ SUHVV WKH 5HWXUQ .H\�
,I WKH VDPH ILOHQDPH DOUHDG\ H[LVWV� D PHVVDJH ZLOO EH GLVSOD\HG IRU FRQ�
ILUPDWLRQ� 7R RYHUZULWH WKH H[LVWLQJ ILOH� LQSXW ´<µ DQG SUHVV WKH 5HWXUQ .H\�
7R FDQFHO WKH VDYH RSHUDWLRQ� MXVW SUHVV WKH 5HWXUQ .H\�

&�?0&66?'$7$?3$5$0��0&4

0&�

3DUDPHWHU 6DYH 0& 3DUDPHWHU (GLW

6�6DYH SDUDPHWHUV

1

���� 7UDQVIHUULQJ 3DUDPHWHUV
7KLV VHFWLRQ H[SODLQV KRZ WR WUDQVIHU WKH SDUDPHWHUV WR WKH 0& 8QLW RQFH WKH\
KDYH EHHQ VHW�

�� �� ���� �� 6HOHFW ´7�7UDQVIHU�9HULI\µ IURP WKH 0DLQ 0HQX�

�1HW���� 1RGH���� 8QLW����

7UDQVIHU�9HULI\2QOLQH

0�7UDQVIHU

�� 6HOHFW ´0�7UDQVIHUµ IURP WKH 7UDQVIHU�9HULI\ 0HQX�

$�0& 8QLW WR FRPSXWHU )'

%�&RPSXWHU )' WR 0& 8QLW

�1HW���� 1RGH���� 8QLW����

7UDQVIHU 7UDQVIHU�9HULI\2QOLQH

7UDQVIHUULQJ 3DUDPHWHUV 6HFWLRQ ����



��

�� 6HOHFW ´%�&RPSXWHU )' WR 0& 8QLWµ IURP WKH 7UDQVIHU 0HQX�

�1HW���� 1RGH���� 8QLW����

3�0& SURJUDPV
+�0& SDUDPHWHUV

&RPSXWHU WR 0& 7UDQVIHU2QOLQH

�� 6HOHFW ´+�0& 3DUDPHWHUVµ IURP WKH &RPSXWHU )' WR 0& 0HQX�

&�?0&66?'$7$?

�1HW���� 1RGH���� 8QLW����

0& 3DUDPHWHUV &RPSXWHU WR 0&2QOLQH

�� (QWHU WKH QDPH RI WKH ILOH WKDW LV WR EH WUDQVIHUUHG �´3$5$0��µ IRU WKLV H[DP�
SOH�� ,I WKH ILOH DOUHDG\ H[LVWV� WKH ILOHQDPH FDQ EH VHOHFWHG IURP D OLVW E\ ILUVW
SUHVVLQJ WKH (QG .H\ WR GLVSOD\ D OLVW RI H[LVWLQJ ILOHV�

&�?0&66?'$7$?3$5$0��0&24

�1HW���� 1RGH���� 8QLW����

0& 3DUDPHWHUV &RPSXWHU WR 0&2QOLQH

1

7UDQVIHUULQJ 3DUDPHWHUV 6HFWLRQ ����



��

�� $PHVVDJH ZLOO EH GLVSOD\HG DW WKH ERWWRP RI WKH VFUHHQ IRU FRQILUPDWLRQ� 7R
WUDQVIHU WKH ILOH� HQWHU ´<µ DQG SUHVV WKH 5HWXUQ .H\� 7R FDQFHO WKH WUDQVIHU
RSHUDWLRQ� MXVW SUHVV WKH 5HWXUQ .H\� 7KH WUDQVIHU VWDWXV ZLOO EH GLVSOD\HG
ZKLOH WKH ILOH LV EHLQJ WUDQVIHUUHG�

&�?0&66?'$7$?3$5$0��0&4

�1HW���� 1RGH���� 8QLW����

0& 3DUDPHWHUV &RPSXWHU WR 0&2QOLQH

7UDQVIHUULQJ


 




���� &UHDWLQJ 0& 3URJUDPV
7KLV VHFWLRQ SURYLGHV D VLPSOH H[SODQDWLRQ RI KRZ WR XVH WKH 0&66 WR FUHDWH DQ
0& SURJUDP� )RU DPRUH GHWDLOHG H[SODQDWLRQ� UHIHU WR WKH0&6XSSRUW 6RIWZDUH
2SHUDWLRQ 0DQXDO�

�� �� ���� �� 6HOHFW ´3�(GLW 0& 3URJUDPVµ IURP WKH 0DLQ 0HQX� 7KH 0& 3URJUDP (GLW
VFUHHQ ZLOO EH GLVSOD\HG�

3URJUDP LQSXW DUHD

&XUVRU IRU SURJUDP LQSXW DUHD

,QSXW PRGH

/LQH LQSXW PRGH

3URJUDP QDPH
0HQX QDPH

3URJUDP GLVSOD\ DUHD

0& 3URJUDP (GLW

(1'

/Q ,QV0RGH

,QV 0RGH

&UHDWLQJ 0& 3URJUDPV 6HFWLRQ ����



��

�� &KHFN WRPDNH VXUH WKDW WKH OLQH LQSXWPRGH LV ´OLQH LQVHUW�µ DQG WKDW WKH LQSXW
PRGH LV ´LQVHUW�µ

,I WKH OLQH LQSXW PRGH LV ´OLQH RYHUZULWH�µ SUHVV WKH )� �,QVHUW� .H\� ,I WKH LQSXW
PRGH LV ´RYHUZULWH�µ SUHVV WKH ,QVHUW .H\�

�� ,QSXW WKH SURJUDP� SUHVVLQJ WKH 5HWXUQ .H\ DW WKH HQG RI HDFK OLQH�

7KH SURJUDP WR EH FUHDWHG LV VKRZQ EHORZ�

1��� 3��� ;<=


��� 6$03/( 352*5$0

1��� *�� �

1��� *�� ;<=

1��� *��

1��� *�� ;��� <��� =ï�� )��

1��� *�� =ï��� )�

1��� *�� =ï��

1��� *�� ;��� )��

1��� *�� =ï��� )�

1��� *�� =ï��

1��� *�� <��� )��

1��� *�� =ï��� )�

1��� *�� =ï��

1��� *�� ;<=

1��� *��

3URJUDP &RQWHQWV
1��� 6WDWHV WKDW WKH SURJUDP QXPEHU LV ´3����µ DQG WKDW WKH ;� <� DQG = D[HV

DUH WR EH XVHG�


��� 7KLV LV D FRPPHQW�

1��� :DLWV ILYH VHFRQGV�

1��� 5HWXUQV WKH ;� <� DQG = D[HV WR WKHLU UHIHUHQFH RULJLQV�

1��� 6HOHFWV WKH VWRS PRGH IRU SRVLWLRQLQJ�

1��� 0RYHV WR ;��� <��� =ï�� DW VSHHG ���

1��� /RZHUV WKH = D[LV WR =ï��� DW VSHHG ��

1��� 5DLVHV WKH = D[LV WR =ï�� DW VSHHG ��

1��� 0RYHV WKH ; D[LV WR ;��� DW VSHHG ���

1��� /RZHUV WKH = D[LV WR =ï��� DW VSHHG ��

1��� 5DLVHV WKH = D[LV WR =ï�� DW VSHHG ��

1��� 0RYHV WKH < D[LV WR <��� DW VSHHG ���

1��� /RZHUV WKH = D[LV WR =ï��� DW VSHHG ��

1��� 5DLVHV WKH = D[LV WR =ï�� DW VSHHG ��

1��� 5HWXUQV WKH ;� <� DQG = D[HV WR WKHLU UHIHUHQFH RULJLQV�

1��� (QGV WKH SURJUDP�

0& 3URJUDP

&UHDWLQJ 0& 3URJUDPV 6HFWLRQ ����



��

���� 6DYLQJ 0& 3URJUDPV
7KLV VHFWLRQ H[SODLQV KRZ WR VDYH DQ 0& SURJUDP WR WKH GDWD GLVN RQFH LW KDV
EHHQ FUHDWHG�

$ ILOHQDPH PXVW EH HQWHUHG ZKHQ D SURJUDP LV VDYHG� )LOHQDPHV DQG GLUHFWRU\
QDPHV FDQ FRQWDLQ XS WR HLJKW FKDUDFWHUV HDFK� /HWWHUV RI WKH DOSKDEHW DUH FRQ�
YHUWHG WR XSSHU FDVH HYHQ LI WKH\ DUH HQWHUHG LQ ORZHU FDVH� 7KH PD[LPXP SDWK
OHQJWK LV �� FKDUDFWHUV�

([DPSOH

&�?0&66?'$7$���?7(67��0&3

� FKDUDFWHUV PD[� � FKDUDFWHUV PD[�

�� FKDUDFWHUV PD[�

7KH PD[LPXP QXPEHU RI FKDUDFWHUV WKDW FDQ EH XVHG IRU D FRPPHQW LV ���

)ORSS\ GLVNV XVHG DV GDWD GLVNV PXVW EH LQLWLDOL]HG DQG ZULWH�HQDEOHG� 7KHUH
PXVW DOVR EH VXIILFLHQW FDSDFLW\ DYDLODEOH IRU WKH DPRXQW RI GDWD WKDW LV WR EH
VDYHG�

6DYLQJ D 3URJUDP
�� �� ���� �� 3UHVV WKH (QG .H\ WR GLVSOD\ WKH 0& 3URJUDP (GLW 0HQX� 7KHQ VHOHFW

´6�6DYH 3URJUDPV�µ

&�?0&66?'$7$

3URJUDP 6DYH 0& 3URJUDP (GLW

/Q ,QV0RGH

)LOHQDPHV� 'LUHFWRU\
1DPHV� DQG &RPPHQWV

)ORSS\ 'LVNV

6DYLQJ 0& 3URJUDPV 6HFWLRQ ����



��

�� (QWHU WKH QDPH RI WKH ILOH �6$03/(� IRU WKLV H[DPSOH� WKDW LV WR EH VDYHG�
DQG SUHVV WKH 5HWXUQ .H\� ,I WKH ILOH DOUHDG\ H[LVWV� WKH ILOHQDPH FDQ EH VH�
OHFWHG IURPD OLVW E\ ILUVW SUHVVLQJ WKH(QG.H\ WR GLVSOD\ D OLVW RI H[LVWLQJ ILOHV�

&�?0&66?'$7$?6$03/(�0&3

3URJUDP 6DYH 0& 3URJUDP (GLW

/Q ,QV0RGH

�� (QWHU D FRPPHQW �´1&��µ IRU WKLV H[DPSOH�� 7R RPLW WKH FRPPHQW� MXVW SUHVV
WKH 5HWXUQ .H\�

,I WKH VDPH ILOHQDPH DOUHDG\ H[LVWV� D PHVVDJH ZLOO EH GLVSOD\HG IRU FRQ�
ILUPDWLRQ� 7R VDYH WKH QHZ ILOH ZLWK WKDW QDPH� LQSXW ´<µ DQG SUHVV WKH5HWXUQ
.H\� 7R FDQFHO WKH VDYH RSHUDWLRQ� MXVW SUHVV WKH 5HWXUQ .H\�

&�?0&66?'$7$?6$03/(�0&3

1&�

3URJUDP 6DYH 0& 3URJUDP (GLW

/Q ,QV0RGH

1

7KH WLPH UHTXLUHG WR VDYH WKH ILOH ZLOO GHSHQG RQ WKH FDSDFLW\ RI WKH SURJUDP�

6DYLQJ 0& 3URJUDPV 6HFWLRQ ����



��

���� 7UDQVIHUULQJ 0& 3URJUDPV
7KLV VHFWLRQ H[SODLQV KRZ WR WUDQVIHU 0& SURJUDPV WR WKH 0& 8QLW�

�� �� ���� �� 6HOHFW ´7�7UDQVIHU�9HULI\µ IURP WKH 0DLQ 0HQX�

�1HW���� 1RGH���� 8QLW����

7UDQVIHU�9HULI\2QOLQH

0�7UDQVIHU

�� 6HOHFW ´0�7UDQVIHUµ IURP WKH 7UDQVIHU�9HULI\ 0HQX�

$�0& 8QLW WR FRPSXWHU )'
%�&RPSXWHU )' WR 0& 8QLW

�1HW���� 1RGH���� 8QLW����

7UDQVIHU 7UDQVIHU�9HULI\2QOLQH

�� 6HOHFW ´%�&RPSXWHU )' WR 0& 8QLWµ IURP WKH 7UDQVIHU 0HQX�

�1HW���� 1RGH���� 8QLW����

3�0& SURJUDPV
+�0& SDUDPHWHUV

&RPSXWHU WR 0& 7UDQVIHU2QOLQH

7UDQVIHUULQJ 0& 3URJUDPV 6HFWLRQ ����



��

�� 6HOHFW ´3�0& 3URJUDPVµ IURP WKH &RPSXWHU )' WR 0& 8QLW 0HQX�

�1HW���� 1RGH���� 8QLW����

&�?0&66?'$7$?

0& 3URJUDPV &RPSXWHU WR 0&2QOLQH

�� (QWHU WKH QDPH RI WKH ILOH WKDW LV WR EH WUDQVIHUUHG �´6$03/(�µ IRU WKLV H[DP�
SOH�� ,I WKH ILOH DOUHDG\ H[LVWV� WKH ILOHQDPH FDQ EH VHOHFWHG IURP D OLVW E\ ILUVW
SUHVVLQJ WKH (QG .H\ WR GLVSOD\ D OLVW RI H[LVWLQJ ILOHV�

�1HW���� 1RGH���� 8QLW����

&�?0&66?'$7$?6$03/(�0&3

0& 3URJUDPV &RPSXWHU WR 0&2QOLQH

1

�� $PHVVDJH ZLOO EH GLVSOD\HG DW WKH ERWWRP RI WKH VFUHHQ IRU FRQILUPDWLRQ� 7R
WUDQVIHU WKH ILOH� HQWHU ´<µ DQG SUHVV WKH 5HWXUQ .H\� 7R FDQFHO WKH WUDQVIHU
RSHUDWLRQ� MXVW SUHVV WKH 5HWXUQ .H\� 7KH WUDQVIHU VWDWXV ZLOO EH GLVSOD\HG
ZKLOH WKH ILOH LV EHLQJ WUDQVIHUUHG�

�1HW���� 1RGH���� 8QLW����

&�?0&66?'$7$?6$03/(�0&3

0& 3URJUDPV &RPSXWHU WR 0&2QOLQH

7UDQVIHUULQJ 







7UDQVIHUULQJ 0& 3URJUDPV 6HFWLRQ ����



��

���� &UHDWLQJ /DGGHU�GLDJUDP 3URJUDPV
7KLV VHFWLRQ H[SODLQV KRZ WR FUHDWH ODGGHU�GLDJUDP SURJUDPV XVLQJ WKH &966�
7KHVH SURJUDPV FDQ EH XVHG LQ PDQXDO PRGH WR H[HFXWH VHUYR�ORFNV� RULJLQ
VHDUFKHV� DQG MRJJLQJ� DQG LQ DXWRPDWLF PRGH WR H[HFXWH 0& SURJUDPV�
$IWHU D ODGGHU�GLDJUDP SURJUDP KDV EHHQ FUHDWHG� LW PXVW EH WUDQVIHUUHG WR WKH
3&�

1RWH )RU PRUH GHWDLOV UHJDUGLQJ ODGGHU�GLDJUDP SURJUDPV� UHIHU WR WKH &9 6XSSRUW
6RIWZDUH 2SHUDWLRQ 0DQXDO�

%LW QDPHVZLWK SRLQWHG EUDFNHWV � ! LQGLFDWH LQWHUIDFH RXWSXW ELWV� %LW QDPHVZLWK
SDUHQWKHVHV � � LQGLFDWH LQWHUIDFH LQSXW ELWV�

1RWH )RUPRUH GHWDLOV UHJDUGLQJ LQWHUIDFH ELWV� UHIHU WR WKH0&8QLW 2SHUDWLRQ0DQXDO�
'HWDLOV�

7KH ODGGHU�GLDJUDP SURJUDPV H[SODLQHG KHUH DUH IRU 0& 8QLW ���� 7KHUHIRUH
WKH LQWHUIDFH DUHD LV DOORFDWHG ��ZRUGV EHJLQQLQJZLWK&,2 ����� DQG ���ZRUGV
EHJLQQLQJ ZLWK '0 ����� &,2 ������ WR &,2 ������ DUH XVHG DV ZRUN ELWV�

)RU GHWDLOHG LQVWUXFWLRQV UHJDUGLQJ DQ\ RI WKHVH SURFHGXUHV� UHIHU WR WKH UHOHYDQW
VHFWLRQV LQ WKH &9 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO�

�� �� ���� �� &UHDWH WKH ODGGHU�GLDJUDP SURJUDP IRU H[HFXWLQJ WKH 0& SURJUDP�
�� 6DYH WKH ODGGHU�GLDJUDP SURJUDP WR D GDWD GLVN�
�� 6ZLWFK WKH &966 WR WKH RQOLQH PRGH�
�� 7UDQVIHU WKH ODGGHU�GLDJUDP SURJUDP WR WKH 3&�
�� 0RQLWRU WKH 0& SURJUDP E\ VZLWFKLQJ WKH 3& WR 021,725 PRGH DQG WKHQ

H[HFXWLQJ WKH 0& SURJUDP�

/DGGHU�GLDJUDP 3URJUDP
1RWDWLRQ

:RUG $OORFDWLRQ

3URFHGXUH

&UHDWLQJ /DGGHU�GLDJUDP 3URJUDPV 6HFWLRQ ����
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,QSXW WKH ODGGHU�GLDJUDP SURJUDP VKRZQ EHORZ�
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0DQXDO�DXWRPDWLF VZLWFK
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�0DQXDO 0RGH )ODJ�
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�;�D[LV 6HUYR�ORFN %LW!
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�;�D[LV
%XV\ )ODJ�
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�;�D[LV
6HUYR�ORFN )ODJ�

����
��

����
��

����
��

����
��

2SHUDWLRQ VZLWFK

�$XWRPDWLF�0DQXDO %LW!

�;�D[LV 6HUYR�ORFN %LW!

�<�D[LV 6HUYR�ORFN %LW!

�=�D[LV 6HUYR�ORFN %LW!

�<�D[LV 6HUYR�ORFN %LW!

�=�D[LV 6HUYR�ORFN %LW!

�<�D[LV
%XV\ )ODJ�

�<�D[LV
6HUYR�ORFN )ODJ�

�=�D[LV
%XV\ )ODJ�

�=�D[LV
6HUYR�ORFN )ODJ�

�;�D[LV
%XV\ )ODJ�
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2ULJLQ VZLWFK
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�;�D[LV
6HUYR�ORFN

)ODJ�

����
��

�0DQXDO 0RGH
)ODJ�
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�;�D[LV 1R 2ULJLQ )ODJ�
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�;�D[LV 2ULJLQ 6HDUFK %LW!

����
��

�;�D[LV 2ULJLQ 6HDUFK %LW!

�&RQWLQXHG RQ QH[W SDJH��

�<�D[LV 2ULJLQ 6HDUFK %LW!

�=�D[LV 2ULJLQ 6HDUFK %LW!

�<�D[LV 2ULJLQ 6HDUFK %LW!

�=�D[LV 2ULJLQ 6HDUFK %LW!

�0DQXDO 0RGH
)ODJ�

�0DQXDO 0RGH
)ODJ�

�<�D[LV 1R 2ULJLQ )ODJ�

�=�D[LV 1R 2ULJLQ )ODJ�

�<�D[LV
%XV\ )ODJ�

�<�D[LV
VHUYR�ORFN�

�=�D[LV
%XV\ )ODJ�

�=�D[LV
VHUYR�ORFN

)ODJ�

/DGGHU�GLDJUDP 3URJUDP

&UHDWLQJ /DGGHU�GLDJUDP 3URJUDPV 6HFWLRQ ����
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�;�D[LV
%XV\ )ODJ�

�;�D[LV
6HUYR�ORFN

)ODJ�

�0DQXDO 0RGH
)ODJ�

�;�D[LV -RJ 'LUHFWLRQ %LW!

�&RQWLQXHG IURP SUHYLRXV SDJH��
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�;�D[LV -RJ %LW!
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;ï VZLWFK

�;�D[LV -RJ %LW!

�<�D[LV -RJ 'LUHFWLRQ %LW!

�<�D[LV -RJ %LW!

�;�D[LV
%XV\ )ODJ�

�;�D[LV
6HUYR�ORFN

)ODJ�

�0DQXDO 0RGH
)ODJ�

;ï VZLWFK

;� VZLWFK

;ï VZLWFK

;� VZLWFK

<ï VZLWFK

<ï VZLWFK

<� VZLWFK

<� VZLWFK

�;�D[LV -RJ %LW!

<ï VZLWFK

<� VZLWFK

�=�D[LV
%XV\ )ODJ�

�=�D[LV
6HUYR�ORFN

)ODJ�

�0DQXDO 0RGH
)ODJ�

�=�D[LV -RJ 'LUHFWLRQ %LW!

�=�D[LV -RJ %LW!

=ï VZLWFK

�=�D[LV -RJ %LW!

=� VZLWFK
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6WDUW VZLWFK
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$XWRPDWLF PRGH
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&\FOH VWDUW
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�� 0HPRU\ RSHUDWLRQ HQG
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=ï VZLWFK

=ï VZLWFK

=� VZLWFK

�;�D[LV VHUYR�ORFN
)ODJ�

�<�D[LV VHUYR�ORFN
)ODJ�

�<�D[LV VHUYR�ORFN
)ODJ�

�3URJUDP 1XPEHU 5HDG %LW!

�&\FOH 6WDUW %LW!

&UHDWLQJ /DGGHU�GLDJUDP 3URJUDPV 6HFWLRQ ����
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1RWH $ WDVN HUURU UHVHW LV UHTXLUHG IRU ZKHQ DQ HUURU RFFXUV GXULQJ WULDO RSHUDWLRQ� $GG
DQ HUURU UHVHW OLNH WKH RQH VKRZQ EHORZ WR WKH SURJUDP�

�����
',)8 ������
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��
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��
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��

����
��

5HVHW LQSXW �
�

�7DVN (UURU 5HVHW
&RPSOHWLRQ )ODJ�

�7DVN (UURU 5HVHW %LW!


$OORFDWLRQ DQ LQSXW ELW IRU WKH UHVHW�

,QWHUIDFH ELW &,2 ������ LV XVHG LQ DQ 1& FRQGLWLRQ WR EUHDN WKH VHOI�KROGLQJ ELW
�&,2 ������� ZKHQ WKH HUURU LV UHVHW�

���� &KHFNLQJ 2SHUDWLRQ IURP WKH 0&66
$IWHU WKH ZLULQJ KDV EHHQ FRPSOHWHG� WKH SDUDPHWHUV KDYH EHHQ VHW� DQG WKH0&
SURJUDP DQG WKH ODGGHU�GLDJUDP SURJUDP KDYH EHHQ LQSXW DQG WUDQVIHUUHG�
FKHFN WKH RSHUDWLRQ E\ PHDQV RI WKH IROORZLQJ SURFHGXUH� (DFK RI WKH VWHSV LQ
WKH SURFHGXUH LV H[SODLQHG LQ PRUH GHWDLO RQ VXEVHTXHQW SDJHV�

�� �� ���� �� 7XUQ RQ WKH SRZHU WR WKH 3RZHU 6XSSO\ 8QLW� WKH VHUYRGULYHU� DQG WKH FRP�
SXWHU�

�� 6WDUW 0& PRQLWRULQJ�
�� 6HW WKH DXWRPDWLF�PDQXDO VZLWFK WR PDQXDO� DQG WKHQ SUHVV WKH 3URJUDP

([HFXWLRQ .H\�
�� 3UHVV WKH 2ULJLQ 6HDUFK .H\�
�� 3UHVV WKH -RJ .H\�
�� 6HW WKH DXWRPDWLF�PDQXDO VZLWFK WR DXWRPDWLF� DQG SUHVV WKH 6WDUW .H\�

1RWH :KHQ FKHFNLQJ RSHUDWLRQ XVLQJ D ODGGHU�GLDJUDP SURJUDP� EH VXUH WKDW WKH
7HDFKLQJ %R[ PRGH LV VHW WR 7� %2; /,0,7('� &RPPDQGV IURP WKH 3& FDQQRW
EH UHFHLYHG LQ 7� %2;5(6(59('RU 7� %2;(1$%/('PRGH� )RU GHWDLOV� UHIHU
WR ���� &KHFNLQJ 2SHUDWLRQ IURP WKH 7HDFKLQJ %R[�

:KHQ SRZHU LV WXUQHG RQ WR WKH 0& 8QLW� DQ HUURU ZLOO QRW EH JHQHUDWHG LI WKH
VHUYRGULYHU DODUP LQSXW LV 21 IURP WKH EHJLQQLQJ� $Q HUURU ZLOO EH JHQHUDWHG LI LW
WKH VHUYRGULYHU DODUP WXUQV21� RU LI D FRPPDQG LV H[HFXWHGDFFRPSDQ\LQJD[LV
RSHUDWLRQZLWK WKH DODUP LQSXW WXUQHG21� 7KLV DOORZV WKH SRZHU�XS VHTXHQFH RI
WKH 0& 8QLW DQG WKH VHUYRGULYHU WR EH HDVLO\ FRRUGLQDWHG�
7KH SRZHUPXVW EH WXUQHG RQ WR WKH3URJUDPPDEOH&RQWUROOHUZKHQ FDUU\LQJ RXW
RQOLQH RSHUDWLRQV IURP WKH FRPSXWHU� ,I LW LV QRW RQ� DQ HUURU ZLOO EH JHQHUDWHG�

7XUQLQJ 2Q WKH 3RZHU
6XSSO\

&KHFNLQJ 2SHUDWLRQ IURP WKH 0&66 6HFWLRQ ����
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0& PRQLWRULQJ LV XVHG WR FKHFN WKH SUHVHQW SRVLWLRQ IRU HDFK D[LV� 7R XVH 0&
PRQLWRULQJ� VWDUW XS WKH 0&66 DQG VHOHFW ´0�0& 0RQLWRULQJµ IURP WKH 0DLQ
0HQX� �)RU PRUH GHWDLOV UHJDUGLQJ0&PRQLWRULQJ� UHIHU WR WKH0&662SHUDWLRQ
0DQXDO�

����

����

�

�

����
����
����
����

����

����

�1HW���� 1RGH���� 8QLW����
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0& 0RQLWRULQJ2QOLQH

7KH VHUYRV IRU D[HV ;� <� DQG = ZLOO EH ORFNHGZKHQ WKH 3URJUDP ([HFXWLRQ .H\
LV SUHVVHG ZKLOH LQ PDQXDO PRGH� 3RZHU ZLOO EH VXSSOLHG IRU HDFK D[LV� DQG WKH
&: DQG &&: LQGLFDWRUV RQ WKH 0& 8QLW ZLOO OLJKW IRU WKH ;� <� DQG = D[HV�

7KH SUHVHQW SRVLWLRQ DQG WKH QXPEHU RI HUURU FRXQWHU SXOVHV DUH FKDQJHG LQ WKH
YLFLQLW\ RI ´�µ RQ WKH 0& 0RQLWRULQJ 6FUHHQ�
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�1HW���� 1RGH���� 8QLW����

���� ����

�

0& 0RQLWRULQJ2QOLQH

:KHQ WKH 2ULJLQ 6HDUFK .H\ LV SUHVVHG ZKLOH LQ PDQXDO PRGH� DQ RULJLQ VHDUFK
LV H[HFXWHG DORQJ WKH ;� <� DQG = D[HV� 3RVLWLRQLQJ PRYHV WR WKH RULJLQ DW HDFK
D[LV� :KHQ WKH RULJLQ VHDUFK LV FRPSOHWHG� WKH UHIHUHQFH FRRUGLQDWH V\VWHP·V
SUHVHQW SRVLWLRQ ZLOO EH QHDU ´�µ RQ WKH 0& 0RQLWRULQJ 6FUHHQ�

6WDUWLQJ 0& 0RQLWRULQJ

&KHFNLQJ 6HUYR�ORFN

&KHFNLQJ 2ULJLQ 6HDUFK

&KHFNLQJ 2SHUDWLRQ IURP WKH 0&66 6HFWLRQ ����
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3RVLWLRQLQJ ZLOO PRYH LQ WKH SRVLWLYH GLUHFWLRQ DORQJ WKH ; D[LV� DW MRJ VSHHG�
ZKLOH WKH �; .H\ LV EHLQJ SUHVVHG� DQG WKH ;�D[LV SUHVHQW SRVLWLRQ ZLOO EH LQ�
FUHPHQWHG RQ WKH 0& 0RQLWRULQJ 6FUHHQ� /LNHZLVH� SRVLWLRQLQJ ZLOO PRYH LQ WKH
QHJDWLYH GLUHFWLRQ DORQJ WKH ; D[LV� DW MRJ VSHHG� ZKLOH WKH ï; .H\ LV EHLQJ
SUHVVHG� DQG WKH ;�D[LV SUHVHQW SRVLWLRQ ZLOO EH GHFUHPHQWHG RQ WKH 0& 0RQL�
WRULQJ6FUHHQ� 7KH MRJ RSHUDWLRQFDQ EH FKHFNHG LQ WKH VDPHZD\ IRU WKH< DQG=
D[HV�

������
����

�����

�

������
����

����

�

����

�
�
�
�

�1HW���� 1RGH���� 8QLW����

�

���� ����

0& 0RQLWRULQJ2QOLQH

1RWH %H VXUH WKDW WKH SUHVHQW SRVLWLRQ GRHV QRW H[FHHG WKH VRIWZDUH OLPLW WKDW KDV
EHHQ VHW� ,I WKDW OLPLW LV H[FHHGHG� HLWKHU D &: RU &&: GLUHFWLRQ VRIWZDUH OLPLW
HUURU ZLOO EH JHQHUDWHG�

7KH 0& SURJUDP FDQ EH FKHFNHG E\ VHWWLQJ WKH DXWRPDWLF�PDQXDO VZLWFK WR DX�
WRPDWLF DQG WKHQ SUHVVLQJ WKH 6WDUW .H\ WR H[HFXWH WKH 0& SURJUDP� )ROORZ WKH
SURFHGXUHVKRZQEHORZ WR GLVSOD\ WKH0&SURJUDPRQ WKH0&0RQLWRULQJVFUHHQ
DQG FKHFN LW�

�� �� ���� �� 6HW WKH DXWRPDWLF�PDQXDO VZLWFK WR DXWRPDWLF�
�� 3UHVV WKH 6WDUW .H\�
�� 3UHVV WKH (QG .H\ IURP WKH0&0RQLWRULQJ VFUHHQ WR GLVSOD\ WKH0RQLWRULQJ

0HQX�

����

�1HW���� 1RGH���� 8QLW����

����
����
����

�

0& 0RQLWRULQJ2QOLQH

3�'LVSOD\ 0& SURJUDPV

1RWH ,I VWHSV � WKURXJK � DUH H[HFXWHGEHIRUH WKH6WDUW .H\ LV SUHVVHG� DPHVVDJHZLOO
EH GLVSOD\HG DW WKH ERWWRP OHIW RI WKH VFUHHQ LQGLFDWLQJ WKDW WKH SURJUDP KDV QRW
EHHQ H[HFXWHG� 0RQLWRULQJ FDQ EH FDUULHG RXW LI SURJUDP H[HFXWLRQ LV EHJXQ E\
SUHVVLQJ WKH 6WDUW NH\�

&KHFNLQJ WKH -RJ 2SHUDWLRQ

&KHFNLQJ 0& 3URJUDP
2SHUDWLRQ

&KHFNLQJ 2SHUDWLRQ IURP WKH 0&66 6HFWLRQ ����



���

�� 6HOHFW ´3�'LVSOD\ 0& 3URJUDPVµ IURP WKH 0& 0RQLWRULQJ 0HQX�

�1HW���� 1RGH���� 8QLW����

����
����
����
����

0& 3URJUDP 'LVSOD\ 0& 0RQLWRULQJ2QOLQH

��'LVSOD\ 7DVN �

�� 6HOHFW ´��'LVSOD\ 7DVN �µ IURP WKH0&3URJUDP'LVSOD\0HQX� 7KH SURJUDP
ZLOO EH GLVSOD\HG RQ WKH VFUHHQ� DQG WKH EORFN EHLQJ H[HFXWHGZLOO EH VKRZQ
LQ UHYHUVH YLGHR�

�1HW���� 1RGH���� 8QLW����

1��� 3��� ;<=

��� 6$03/( 352*5$0

1��� *�� [ < =
1��� *��
1��� *�� ;��� <��� =��� )��
1��� *�� =���� )�
1��� *�� =���
1��� *�� ;��� )��
1��� *�� =���� )�
1��� *�� =���
1��� *�� <��� )��
1��� *�� =���� )�

1��� *�� � �

0& 3URJUDP 'LVSOD\ 0& 0RQLWRULQJ2QOLQH

�� 3UHVV WKH )� .H\ WR GLVSOD\ WKH SUHVHQW SRVLWLRQ DW WKH ERWWRPRI WKH VFUHHQ�
&KHFN WR VHH WKDW SRVLWLRQLQJ LV SURFHHGLQJ WR WKH FRRUGLQDWHV VHW E\ WKH0&
SURJUDP WKDW LV EHLQJ H[HFXWHG�

���� PP
���� PP

���� PP

���� PP

&KHFNLQJ 2SHUDWLRQ IURP WKH 0&66 6HFWLRQ ����



���

���� &KHFNLQJ 2SHUDWLRQ IURP WKH 7HDFKLQJ %R[
7KLV VHFWLRQ H[SODLQV KRZ WR XVH WKH 7HDFKLQJ %R[ WR H[HFXWH WKH 0& SURJUDP
DQG WKH MRJ RSHUDWLRQ� ,W H[SODLQV F\FOH UXQ� LQ ZKLFK WKH VSHFLILHG SURJUDP LV
H[HFXWHG IURP WKH EHJLQQLQJ� DQG VLQJOH�EORFN UXQ� LQ ZKLFK WKH VSHFLILHG SUR�
JUDP LV H[HFXWHG RQH EORFN DW D WLPH�

:KHQ WKH 7HDFKLQJ %R[ LV FRQQHFWHG WR WKH 0& 8QLW� LW ILUVW JRHV LQWR 7� %2;
/,0,7(' PRGH� LQ ZKLFK RQO\ PRQLWRULQJ LV SRVVLEOH� ,Q RUGHU WR H[HFXWH WKH
F\FOH UXQ� VLQJOH�EORFN UXQ� RU MRJJLQJ RSHUDWLRQ� WKH PRGH PXVW EH VZLWFKHG WR
HLWKHU 7� %2; 5(6(59(' RU 7� %2; (1$%/('� 7KH RSHUDWLRQ PRGH FDQ RQO\
EH FKDQJHG IURP WKH 7HDFKLQJ %R[ LWVHOI�

,I VHUYR�ORFN DQG RULJLQ VHDUFK KDYH QRW EHHQ H[HFXWHG XVLQJ WKH VZLWFK ER[�
H[HFXWH WKH RULJLQ VHDUFK IURP WKH 7HDFKLQJ%R[ DIWHU VHWWLQJ WKH VHUYR�ORFN VWD�
WXV EHIRUH H[HFXWLQJ WKH 0& SURJUDP DQG MRJ RSHUDWLRQ�

&KDQJLQJ WKH 0RGH WR 7� %2; 5(6(59('

�� �� ���� �� 3UHVV WKH (;7 .H\�

(;7_ ���
��&+$1*( 02'(
��6(592 /2&.
��6(592 )5((

�� 3UHVV ´��µ

(;7_ï&+*02'(ï
_ 7�%2;
_ /,0,7('
_6:,7&+����

�� 3UHVV WKH 'RZQ .H\� �3UHVVLQJ WKH 8S DQG 'RZQ .H\V VZLWFKHV DPRQJ WKH
WKUHH PRGHV��

(;7_ï&+*02'(ï
_ 7�%2;
_ 5(6(59('
_6:,7&+����

([HFXWLQJ 6HUYR�ORFN

�� �� ���� �� 6HOHFW ´�� 6(592 /2&.µ IURP WKH ([WHQVLRQ 0RGH 0HQX�

(;7_ï6(592 /2&.ï
_ ��$// $;(6
_ ��; ��=
_ ��< ��8

�� 6HOHFW WKH D[LV RU D[HV�

(;7_ï6(592 /2&.ï
_ 2."

$//_
_ <(6 � 12

7KH VSHFLILHG D[LV�D[HV
DUH VKRZQ KHUH�

&KHFNLQJ 2SHUDWLRQ )URP WKH 7HDFKLQJ %R[ 6HFWLRQ ����



���

�� 3UHVV WKH <(6 .H\� 6HUYR�ORFN ZLOO EH H[HFXWHG� DQG WKHQ WKH IROORZLQJ
VFUHHQ ZLOO EH GLVSOD\HG�

(;7_ï6(592 /2&.ï
_

$//_ &203/(7(�
_

([HFXWLQJ 2ULJLQ 6HDUFK IRU $OO $[HV
�� �� ���� �� 3UHVV WKH 25,* 65&+ .H\�

25*_��$// $;(6
_��; ��=
_��< ��8
_

�� 6HOHFW WKH D[LV RU D[HV�

7KH VSHFLILHG D[LV�D[HV
DUH VKRZQ KHUH�

25*_
_ 2."

$//_
_ <(6 � 12

�� 3UHVV WKH <(6 .H\� $Q RULJLQ VHDUFK ZLOO EH VWDUWHG DQG WKH SUHVHQW SRVLWLRQ
PRQLWRULQJ VFUHHQ ZLOO EH GLVSOD\HG�

25*_;
 �����
_<
 �����

$//_=
 �����
_8
 ����

7KH DVWHULVN �
� LQGLFDWHV WKDW WKH
RULJLQ LV QRW GHILQHG�

7KH SUHVHQW SRVLWLRQ LV UHIUHVKHG IRU PRYLQJ D[HV�
7KH RULJLQ VHDUFK RSHUDWLRQ LV FRPSOHWHG ZKHQ WKH D[HV KDYH EHHQ PRYHG
WR WKH UHIHUHQFH FRRUGLQDWH V\VWHP RULJLQ DQG VWRSSHG� 7KH DVWHULVNV GLVDS�
SHDU DW WKDW SRLQW� DQG WKH SUHVHQW SRVLWLRQ LV VKRZQ DV ´��µ
:KHQ WKH RULJLQ VHDUFK RSHUDWLRQ KDV EHHQ FRPSOHWHG IRU WKH VSHFLILHG
D[HV� WKH IROORZLQJ VFUHHQ ZLOO EH GLVSOD\HG�

25*_
_

$//_ &203/(7(�
_

�� 3UHVV WKH &/5 .H\� 7KH D[LV VHOHFWLRQ VFUHHQ LQ VWHS RQH RI WKLV SURFHGXUH
ZLOO UHWXUQ�

1RWH 7KH&/5.H\ LV QRW HIIHFWLYHGXULQJ WKH RULJLQ VHDUFK RSHUDWLRQ� 7R KDOW WKH RULJLQ
VHDUFK RSHUDWLRQ LQ SURJUHVV� SUHVV WKH 3$86( .H\�

:KHQ DQ HUURU RFFXUV DW WKH 0& 8QLW RU WKH VHUYRGULYHU� FOHDU LW E\ PHDQV RI WKH
IROORZLQJ SURFHGXUHV�

5HVHWWLQJ 0& 8QLW (UURUV
�� �� ���� �� 3UHVV WKH (55 &/5 .H\�

>57@

��0& 81,7
��'5,9(5

&OHDULQJ (UURUV

&KHFNLQJ 2SHUDWLRQ )URP WKH 7HDFKLQJ %R[ 6HFWLRQ ����



���

�� 3UHVV ´��µ

>57@ 0& 81,7

5(6(7 (5525 "
<(6 � 12

�� 3UHVV WKH <(6 .H\� 7KH HUURU ZLOO EH UHVHW IRU WKH WDVN LQ ZKLFK WKH HUURU RF�
FXUUHG�

>57@ 0& 81,7

(5525 5(6(7�

5HVHWWLQJ 6HUYRGULYHU (UURUV
�� �� ���� �� 6HOHFW ´��'5,9(5µ IURP WKH 0& 8QLW·V (UURU 5HVHW 3URFHGXUH � 0HQX�

>57@ '5,9(5
��$// $;(6
��; ��=
��< ��8

�� 3UHVV D QXPEHU IURP � WR � WR VHOHFW WKH QXPEHU RI D[HV WR EH UHVHW�

�$// $;(6!
>57@ '5,9(5

5(6(7 (5525 "
<(6 � 12

7KH VSHFLILHG D[LV RU D[HV DUH GLVSOD\HG KHUH�
�� $OO D[HV �� ; D[LV

�� < D[LV �� = D[LV

�� 8 D[LV

([HFXWLQJ WKH -RJ 2SHUDWLRQ
�� �� ���� �� 3UHVV WKH -2* .H\� 7KH 8QLW ZLOO JR LQWR MRJ PRGH DQG WKH IROORZLQJ VFUHHQ

ZLOO EH GLVSOD\HG�

-2*_; ����
_< ����
_= ����

���_8
 ����

7KH RYHUULGH YDOXHV DUH GLVSOD\HG
KHUH� 7KH GHIDXOW YDOXH LV ����
3UHVV WKH 8S DQG 'RZQ .H\V WR
VHW WKH YDOXH IURP ��� WR ����
LQ LQFUHPHQWV RI ����

�� 7R H[HFXWH MRJJLQJ DORQJ WKH ;� <� RU = D[HV� SUHVV DQ\ RI WKH IROORZLQJ VL[
MRJ IHHG NH\V� �;� �<� �=� ï;� ï<� ï=� 7KH VSHFLILHGD[LVZLOOPRYH LQ WKH VSH�
FLILHG GLUHFWLRQ� DQG WKH SUHVHQW SRVLWLRQ ZLOO EH UHIUHVKHG RQ WKH VFUHHQ�

([HFXWLQJ &\FOH 5XQ
�� �� ���� �� 3UHVV WKH 352* (;(& .H\�

581_��&<&/( 581
_��6,1*/( 581
_
_

&KHFNLQJ 2SHUDWLRQ )URP WKH 7HDFKLQJ %R[ 6HFWLRQ ����



���

�� 6HOHFW ´�� &<&/( 581µ IURP WKH PHQX�

581_ï&<&/( 581ï
&<&_352*50 3���
7.�_%/2&. 1���

_ 581� 67$57

7DVN � LV GLVSOD\HG�

�� 6SHFLI\ WKH SURJUDP QXPEHU� ,Q WKLV FDVH� WKH SURJUDP QXPEHU LV ���� VR
MXVW LQSXW ´��µ

581_ï&<&/( 581ï
&<&_352*50 3���
7.�_%/2&. 1���

_ 581� 67$57

�� 3UHVV WKH 67$57 .H\�

581_67$786 581
&<&_352*50 3���
7.�_%/2&. 1���

_

:KHQ WKH3$86(.H\ LV SUHVVHG� SURJUDPH[HFXWLRQ LV SDXVHGDQG WKHSUH�
YLRXV VFUHHQ LV UHVWRUHG� 3URJUDP H[HFXWLRQ LV UHVXPHG E\ SUHVVLQJ WKH
67$57 .H\� 7KH SURJUDP FDQQRW EH H[HFXWHG ZKLOH DQ HUURU LV LQ HIIHFW�

�� 3UHVV WKH &/5 .H\ DIWHU WKH SURJUDP KDV EHHQ FRPSOHWHG� 7KH PHQX IRU
VHOHFWLQJ WKH RSHUDWLRQPRGHZLOO EH UHVWRUHG� �7KH &/5 .H\ LV QRW HIIHFWLYH
GXULQJ SURJUDP H[HFXWLRQ��

([HFXWLQJ 6LQJOH�EORFN 5XQ
�� �� ���� �� 6HOHFW ´��6,1*/( 581µ IURP WKH PHQX�

7DVN � LV GLVSOD\HG�

581_ï6,1*/( 581ï
6,1_352*50 3���
7.�_%/2&. 1���
_ 581� 67$57

�� 6SHFLI\ WKH SURJUDP QXPEHU� ,Q WKLV FDVH� WKH SURJUDP QXPEHU LV ���� VR
MXVW LQSXW ´��µ ,I WKH SURJUDP QXPEHU LV DOUHDG\ VHW WR ��� DIWHU WKH H[HFXWLRQ
RI F\FOH UXQ� WKHUH LV QR QHHG WR HQWHU DQ\WKLQJ KHUH�

581_67$786 581
6,1_352*50 3���
7.�_%/2&. 1���
_

�� 3UHVV WKH67$57.H\� 7KH ILUVW EORFN RI SURJUDPQR� ���ZLOO EH H[HFXWHG� ,Q
WKLV FDVH� VLQFH WKH ILUVW EORFN LV D FRPPHQW� EORFN 1��� ZLOO EH H[HFXWHG�

581_67$786 581
6,1_352*50 3���
7.�_%/2&. 1���
_

7R KDOW WKH RSHUDWLRQ LQ SURJUHVV� SUHVV WKH 3$86( .H\�

&KHFNLQJ 2SHUDWLRQ )URP WKH 7HDFKLQJ %R[ 6HFWLRQ ����



���

�� :KHQ H[HFXWLRQRI WKH ILUVW EORFN KDV EHHQ FRPSOHWHG� ´SDXVHµ VWDWXVZLOO JR
LQWR HIIHFW DQG SURJUDP H[HFXWLRQ ZLOO EH VWRSSHG� 7KH QXPEHU RI WKH QH[W
EORFN WR EH H[HFXWHG ZLOO EH GLVSOD\HG�

581_67$786 3$86(
6,1_352*50 3���
7.�_%/2&. 1���
_ 581� 67$57

3UHVV WKH352*(;(&.H\ WR H[HFXWH WKHQH[W EORFN�3UHVV WKH&/5.H\ WR
UHWXUQ WR WKH SURJUDP QXPEHU LQSXW VFUHHQ� 7KHQ SUHVV WKH &/5 .H\ DJDLQ
WR UHWXUQ WR WKH RSHUDWLRQ PRGH PHQX�

&KHFNLQJ 2SHUDWLRQ )URP WKH 7HDFKLQJ %R[ 6HFWLRQ ����
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*ORVVDU\

DEVROXWH SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH RULJLQ UDWKHU WKDQ LQ UHVSHFW WR WKH SUHVHQW SRVL�
WLRQ�

DFFHOHUDWLRQ�GHFHOHUDWLRQ FXUYH &XUYHV ZKLFK GHWHUPLQH WKH UDWH RI DFFHOHUDWLRQ WR WKH PD[LPXP IHHG UDWH DQG
WKH UDWH RI GHFHOHUDWLRQ IURP WKH PD[LPXP IHHG UDWH�

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

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

EDVLF LQVWUXFWLRQ $ IXQGDPHQWDO LQVWUXFWLRQ XVHG LQ D ODGGHU GLDJUDP� 6HH DGYDQFHG LQVWUXFWLRQ�

EDXG UDWH 7KH GDWD WUDQVPLVVLRQ VSHHG EHWZHHQ WZR GHYLFHV LQ D V\VWHPPHDVXUHG LQ ELWV
SHU VHFRQG�

%&' 6KRUW IRU ELQDU\�FRGHG GHFLPDO�

ELQDU\ $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG LQ EDVH �� L�H�� QXPEHUV DUH
ZULWWHQ XVLQJ RQO\ �·V DQG �·V� (DFK JURXS RI IRXU ELQDU\ ELWV LV HTXLYDOHQW WR RQH
KH[DGHFLPDO GLJLW� %LQDU\ GDWD LQ PHPRU\ LV WKXV RIWHQ H[SUHVVHG LQ KH[DGHFL�
PDO IRU FRQYHQLHQFH�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $ ELW
KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV 21
DQG2))� $ ELW UHSUHVHQWV RQH ELQDU\ GLJLW� 6RPHELWV DW SDUWLFXODU DGGUHVVHVDUH
DOORFDWHG WR VSHFLDO SXUSRVHV� VXFK DV KROGLQJ WKH VWDWXV RI LQSXW IURP H[WHUQDO
GHYLFHV� ZKLOH RWKHU ELWV DUH DYDLODEOH IRU JHQHUDO XVH LQ SURJUDPPLQJ�

EORFN QXPEHU 1XPEHUV XVHG WR GLVWLQJXLVKEORFNV LQ0&SURJUDPV�%ORFNQXPEHUV DUH URXJKO\
HTXLYDOHQW WR SURJUDP OLQH QXPEHUV�

EXV $ FRPPXQLFDWLRQV SDWK XVHG WR SDVV GDWD EHWZHHQ DQ\ RI WKH 8QLWV FRQQHFWHG
WR LW�

FKDQQHO 6HH ZRUG�

&,2 $UHD $ PHPRU\ DUHD XVHG WR FRQWURO ,�2 DQG WR VWRUH DQG PDQLSXODWH GDWD� &,2 $UHD
DGGUHVVHV GR QRW UHTXLUH SUHIL[HV�

FRPPHQW EORFN $ SURJUDP EORFN WKDW FRQWDLQV FRPPHQWV LQSXW E\ WKH SURJUDPPHU� &RPPHQW
EORFNV DQG SURJUDP EORFNV VKDUH WKH VDPHEORFN QXPEHUV� EXW FRPPHQW EORFNV
EHJLQ ZLWK DQ DVWHULVN UDWKHU WKDQ DQ ´1�µ

FRQWURO ELW $ ELW LQ D PHPRU\ DUHD WKDW LV VHW HLWKHU WKURXJK WKH SURJUDP RU YLD D 3URJUDP�
PLQJ 'HYLFH WR DFKLHYH D VSHFLILF SXUSRVH� H�J�� D 5HVWDUW %LW LV WXUQHG 21 DQG
2)) WR UHVWDUW D 8QLW�

FRXQWHU $ GHGLFDWHG JURXS RI GLJLWV RU ZRUGV LQ PHPRU\ XVHG WR FRXQW WKH QXPEHU RI
WLPHV D VSHFLILF SURFHVV KDV RFFXUUHG� RU D ORFDWLRQ LQ PHPRU\ DFFHVVHG
WKURXJK D 7& ELW DQG XVHG WR FRXQW WKH QXPEHU RI WLPHV WKH VWDWXV RI D ELW RU DQ
H[HFXWLRQ FRQGLWLRQ KDV FKDQJHG IURP 2)) WR 21�



*ORVVDU\

���

&38 7KH QDPH RI WKH 8QLW LQ D 3& WKDW FRQWDLQV WKH PDLQ &38 DQG RWKHU PDLQ 3&
FRPSRQHQWV� 6HH DOVR FHQWUDO SURFHVVLQJ XQLW�

&38 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH D &38 5DFN�

&38 %XV 8QLW $ VSHFLDO 8QLW XVHG ZLWK &9�VHULHV 3&V WKDW PRXQWV WR WKH &38 EXV� 7KLV FRQ�
QHFWLRQ WR WKH &38 EXV HQDEOHV VSHFLDO GDWD OLQNV� GDWD WUDQVIHUV� DQG SURFHVV�
LQJ�

&38 %XV 8QLW $UHD $ SDUW RI WKH &,2$UHD DOORFDWHG WR &38%XV8QLWV� 7KH XVH RI WKHZRUGV DQG ELWV
LQ WKLV DUHD LV GHWHUPLQHG E\ WKH 8QLW WR ZKLFK WKH\ DUH DOORFDWHG�

&38 5DFN 7KHPDLQ5DFN LQ D EXLOGLQJ�EORFN3&� WKH&385DFN FRQWDLQV WKH&38� D3RZHU
6XSSO\� DQG RWKHU 8QLWV� 7KH &38 5DFN� DORQJ ZLWK WKH ([SDQVLRQ &38 5DFN�
SURYLGHV ERWK DQ ,�2 EXV DQG D &38 EXV�

&9�PRGH $ IRUP RI FRPPXQLFDWLRQV XVHDEOH RQO\ ZLWK &9�VHULHV 3&V� 6HH &�PRGH�

&9�VHULHV 3& $Q\ RI WKH IROORZLQJ 3&V� &9���� &9����� &9����� RU &90�

&966 6HH &9 6XSSRUW 6RIWZDUH�

&: DQG &&: $EEUHYLDWLRQV IRU FORFNZLVH �&:� DQG FRXQWHUFORFNZLVH �&&:�� &: DQG &&:
DUH GHILQHG IRU D PRWRU VKDIW LQ UHIHUHQFH WR D YLHZHU IDFLQJ WKH VKDIW RQ WKH HQG
RI WKH PRWRU IURP ZKLFK WKH VKDIW H[WHQGV IURP WKH PRWRU IRU FRQQHFWLRQ�

&:�&&: OLPLWV /LPLWV RQ WKH &: DQG &&: VLGHV RI WKH RULJLQ ZKLFK FDQ EH LQWHUQDOO\ VHW WR UH�
VWULFW URWDWLRQ RI WKH VKDIW�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�

GHFLPDO $ QXPEHU V\VWHPZKHUH QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO GDWD
LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� IRXU ELQDU\ ELWV DUH RIWHQ XVHG WR UHSUHVHQW
RQH GHFLPDO GLJLW� YLD D V\VWHP FDOOHG ELQDU\�FRGHG GHFLPDO�

GZHOO WLPH $ VHWWLQJ WKDW VSHFLILHV WKH SHULRG RI WLPH GXULQJ ZKLFK SRVLWLRQLQJ ZLOO VWRS EH�
IRUH H[HFXWLRQ RI WKH QH[W SRVLWLRQLQJ DFWLRQ�

HUURU FRXQWHU $ FRXQWHU XVHG WR HQVXUH SRVLWLRQLQJDFFXUDF\ZKHQ SRVLWLRQLQJYLD SXOVH WUDLQV�
7KH HUURU FRXQWHU UHFHLYHV D WDUJHW SRVLWLRQ DV D VSHFLILF QXPEHU RI SXOVHV LQ D
SXOVH WUDLQ IURP WKH 0RWLRQ &RQWURO 8QLW DQG RXWSXWV DQDORJ VSHHG YROWDJHV WR
GULYH D VHUYRPRWRU DFFRUGLQJO\� 7KH VSHFLILHG QXPEHU RI SXOVHV LQ WKH HUURU
FRXQWHU LV FRXQWHG GRZQ E\ IHHGEDFN IURP DQ HQFRGHU PHDVXULQJ DFWXDO PRWRU
VKDIW PRYHPHQW� FDXVLQJ YROWDJH RXWSXW WR VWRS ZKHQ WKH QXPEHU RI SXOVHV
HTXDOV ]HUR� L�H�� ZKHQ WKH WDUJHW SRVLWLRQ KDV EHHQ UHDFKHG�

IHHGEDFN 7KH UHWXUQ RI D SRUWLRQ RI WKH RXWSXW RI D FLUFXLW RU GHYLFH WR LWV LQSXW� ,W LV XVHG LQ
VHUYRFRQWURO V\VWHPV WR KHOS EULQJ DFWXDO YDOXHV FORVHU WR WDUJHW YDOXHV�

IODJ $GHGLFDWHGELW LQPHPRU\ WKDW LV VHW E\ WKH V\VWHP WR LQGLFDWHVRPH W\SH RI RSHU�
DWLQJ VWDWXV� 6RPH IODJV� VXFK DV WKH FDUU\ IODJ� FDQ DOVR EH VHW E\ WKH RSHUDWRU
RU YLD WKH SURJUDP�

JDLQ 7KH LQFUHDVH LQ VLJQDO SRZHU SURGXFHG E\ DQ DPSOLILHU�

* ODQJXDJH $ SURJUDPPLQJ ODQJXDJHXVHGZLGHO\ LQ SRVLWLRQ FRQWURO� 3URJUDP IXQFWLRQV DUH
HQWHUHG VLPSO\ E\ HQWHULQJD ´*�µ D ��GLJLW QXPHULFDO FRGH� DQGDGGLQJDQ\QHHG�
HG SDUDPHWHUV�
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KXQWLQJ 7KH WHQGHQF\� LQ VHUYRV\VWHPV� WR RYHUFRPSHQVDWHZKHQ WKH V\VWHP·VPRPHQ�
WXP FDUULHV LW SDVW WKH WDUJHW SRVLWLRQ�

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

LQFKLQJ 0DQXDO IHHGLQJ ZKHUHLQ SRVLWLRQLQJ LV H[HFXWHG RQH SXOVH DW D WLPH�

LQFUHPHQWDO SRVLWLRQ $ SRVLWLRQ JLYHQ LQ UHVSHFW WR WKH SUHVHQW SRVLWLRQ� UDWKHU WKDQ LQ UHVSHFW WR WKH
RULJLQ�

LQLWLDO SRVLWLRQ 7KH SUHVHQW SRVLWLRQ ZKHQ D VWDUW FRPPDQG LV H[HFXWHG�

LQ SRVLWLRQ 7KH UDQJH ZLWKLQ ZKLFK WKH V\VWHP LV GHWHUPLQHG WR EH DW WKH WDUJHW SRVLWLRQ�

LQSXW 7KH VLJQDO FRPLQJ IURP DQ H[WHUQDO GHYLFH LQWR WKH 3&� 7KH WHUP LQSXW LV RIWHQ
XVHG DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR LQFRPLQJ VLJQDOV�

LQWHUSRODWLRQ 7KH PDWKHPDWLFDO FDOFXODWLRQ RI PLVVLQJ YDOXHV EDVHG SP NQRZQ YDOXHV� 7KH
0RWLRQ &RQWURO 8QLW XVHV LQWHUSRODWLRQZKHQ SRVLWLRQLQJ DORQJ WZR RU PRUH D[HV
VLPXOWDQHRXVO\� 7KHUH DUH WKUHH W\SHV RI LQWHUSRODWLRQ SRVVLEOH� OLQHDU� FLUFXODU�
DQG KHOLFDO �D FRPELQDWLRQ RI OLQHDU DQG FLUFXODU��

LQWHUIDFH $Q LQWHUIDFH LV WKH FRQFHSWXDO ERXQGDU\ EHWZHHQV\VWHPV RU GHYLFHV DQG XVXDO�
O\ LQYROYHV FKDQJHV LQ WKH ZD\ WKH FRPPXQLFDWHG GDWD LV UHSUHVHQWHG� ,QWHUIDFH
GHYLFHV VXFK DV 16%V SHUIRUP RSHUDWLRQV OLNH FKDQJLQJ WKH FRGLQJ� IRUPDW� RU
VSHHG RI WKH GDWD�

OHDVW�VLJQLILFDQW �ELW�ZRUG� 6HH ULJKWPRVW �ELW�ZRUG��

OHIWPRVW �ELW�ZRUG� 7KH KLJKHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
KLJKHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
PRVW�VLJQLILFDQW ELWV�ZRUGV�

OLQHDU LQWHUSRODWLRQ 'XDO�D[LV� OLQHDU SRVLWLRQLQJ IURP WKH SUHVHQW SRVLWLRQ WR D SRLQW GHVLJQDWHG DV
WKH LQWHUSRODWLRQ HQG SRLQW EDVHG RQ VSHFLILHG SRLQWV�

ORDG 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

ORFDO ,Q QHWZRUN FRPPXQLFDWLRQV� WKH QRGH RU GHYLFH IURPZKLFK FRPPXQLFDWLRQVDUH
EHLQJ YLHZHG� 6HH UHPRWH�

/66 $EEUHYLDWLRQ IRU /DGGHU 6XSSRUW 6RIWZDUH�

0 FRGH $Q DEEUHYLDWLRQ IRU PDFKLQH FRGH� 7KH XVHU FDQ VHW YDULRXV0 FRGHV IRU YDULRXV
SRVLWLRQV VR WKDW HDFK 0 FRGH ZLOO EH RXWSXW ZKHQ WKH ZRUNSLHFH SDVVHV LWV UH�
VSHFWLYH SRVLWLRQ�

0& SURJUDP $ *�ODQJXDJH SURJUDP WKDW FRQWUROV WKH 0& 8QLW·V RSHUDWLRQ�

PHJDE\WH $ XQLW RI VWRUDJH HTXDO WR RQH PLOOLRQ E\WHV�

PRVW�VLJQLILFDQW �ELW�ZRUG� 6HH OHIWPRVW �ELW�ZRUG��

06�'26 $Q RSHUDWLQJ V\VWHP LQ FRPPRQ XVH RQ VPDOOHU FRPSXWHUV�
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1& FRQWDFWV 1RUPDOO\�FORVHGFRQWDFWV� $ SDLU RI FRQWDFWV RQ D UHOD\ WKDW RSHQZKHQ WKH UHOD\
LV HQHUJL]HG�

QHJDWLYH VRIWZDUH OLPLW 7KH ORZHU OLPLW RQ WKH QXPEHU RI SXOVHV VHW DV D VRIWZDUH SDUDPHWHU�

QHVWLQJ 3URJUDPPLQJ RQH ORRS ZLWKLQ DQRWKHU ORRS� SURJUDPPLQJ D FDOO WR D VXEURXWLQH
ZLWKLQ DQRWKHU VXEURXWLQH� RU SURJUDPPLQJ DQ ,)ï(/6( SURJUDPPLQJ VHFWLRQ
ZLWKLQ DQRWKHU ,)ï(/6( VHFWLRQ�

12 FRQWDFWV 1RUPDOO\�RSHQFRQWDFWV�$ SDLU RI FRQWDFWVRQ D UHOD\ WKDW FORVHZKHQ WKH UHOD\ LV
HQHUJL]HG�

2)) 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG QRW WR EH SUHVHQW� 7KH2))
VWDWH LV JHQHUDOO\ UHSUHVHQWHGE\D ORZYROWDJHRU E\ QRQ�FRQGXFWLYLW\� EXW FDQEH
GHILQHG DV WKH RSSRVLWH RI HLWKHU�

RIIOLQH 7KH VWDWH LQ ZKLFK D 3URJUDPPLQJ 'HYLFH LV QRW IXQFWLRQDOO\ FRQQHFWHG WR WKH
&38� DOWKRXJK LW PD\ EH FRQQHFWHG SK\VLFDOO\�

RIIVHW $SRVLWLYHRU QHJDWLYHYDOXHDGGHG WR D EDVH YDOXH VXFK DV DQ DGGUHVV WR VSHFLI\
D GHVLUHG YDOXH�

21 7KH VWDWXV RI DQ LQSXW RU RXWSXWZKHQ D VLJQDO LV VDLG WR EH SUHVHQW� 7KH21 VWDWH
LV JHQHUDOO\ UHSUHVHQWHG E\ D KLJK YROWDJH RU E\ FRQGXFWLYLW\� EXW FDQ EH GHILQHG
DV WKH RSSRVLWH RI HLWKHU�

RQOLQH 7KH VWDWH LQ ZKLFK D 3URJUDPPLQJ 'HYLFH LV IXQFWLRQDOO\ FRQQHFWHG WR WKH &38
VR WKDW &38 GDWD DQG SURJUDPV FDQ EH PRQLWRUHG RU DFFHVVHG�

RQOLQH HGLW $Q HGLW WR D SURJUDP PDGH IURP D SHULSKHUDO GHYLFH FRQQHFWHG WR DQG FXUUHQWO\
RQOLQH ZLWK D 3& LQ 352*5$0 RU 021,725 PRGH� ,Q 021,725 PRGH� WKLV
PHDQV WKDW WKH SURJUDP LV FKDQJHG ZKLOH LW LV DFWXDOO\ EHLQJ H[HFXWHG�

RULJLQ SUR[LPLW\ LQSXW $ VLJQDO LQSXW WR LQGLFDWH WKDW WKH D[LV LV QHDU WKH RULJLQ�

RULJLQ VHDUFK $Q RSHUDWLRQ XVHG WR DXWRPDWLFDOO\ PRYH WKH D[HV WR WKH RULJLQ RU WR GHILQH WKH
RULJLQ�

RXWSXW 7KH VLJQDO VHQW IURP WKH 3& WR DQ H[WHUQDO GHYLFH� 7KH WHUP RXWSXW LV RIWHQ XVHG
DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR RXWJRLQJ VLJQDOV�

SDUDPHWHUV 'DWD ZKLFK GHWHUPLQHV OLPLWV DQG RWKHU FRQGLWLRQV XQGHU ZKLFK DQ RSHUDWLRQZLOO
EH FDUULHG RXW�

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

3& 6HWXS $ JURXS RI RSHUDWLQJ SDUDPHWHUV VHW LQ WKH 3& IURP D 3URJUDPPLQJ 'HYLFH WR
FRQWURO 3& RSHUDWLRQ�

SRVLWLYH VRIWZDUH OLPLW 7KH XSSHU OLPLW RQ WKH QXPEHU RI SXOVHV VHW DV D VRIWZDUH SDUDPHWHU�

SUHVHQW YDOXH 7KH FXUUHQW YDOXH UHJLVWHUHG LQ D GHYLFHDW DQ\ LQVWDQW GXULQJ LWV RSHUDWLRQ�3UHV�
HQW YDOXH LV DEEUHYLDWHGDV 39� 7KH XVH RI WKLV WHUP LV JHQHUDOO\ UHVWULFWHG WR WLP�
HUV DQG FRXQWHUV�

SURJUDP EORFN $ XQLW RI SURJUDPPLQJ LQ 0& SURJUDPV URXJKO\ HTXLYDOHQW WR SURJUDP OLQHV�

3URJUDPPDEOH &RQWUROOHU $ FRPSXWHUL]HG GHYLFH WKDW FDQ DFFHSW LQSXWV IURP H[WHUQDO GHYLFHV DQG JHQHU�
DWH RXWSXWV WR H[WHUQDO GHYLFHV DFFRUGLQJ WR D SURJUDP KHOG LQ PHPRU\� 3UR�
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JUDPPDEOH &RQWUROOHUV DUH XVHG WR DXWRPDWH FRQWURO RI H[WHUQDO GHYLFHV� $O�
WKRXJK VLQJOH�XQLW 3URJUDPPDEOH &RQWUROOHUV DUH DYDLODEOH� EXLOGLQJ�EORFN3UR�
JUDPPDEOH &RQWUROOHUV DUH FRQVWUXFWHG IURP VHSDUDWH FRPSRQHQWV� 6XFK 3UR�
JUDPPDEOH&RQWUROOHUV DUH IRUPHG RQO\ZKHQ HQRXJK RI WKHVH VHSDUDWH FRPSR�
QHQWV DUH DVVHPEOHG WR IRUP D IXQFWLRQDODVVHPEO\� L�H�� WKHUH LV QR RQH LQGLYLGX�
DO 8QLW FDOOHG D 3&�

3URJUDPPLQJ 'HYLFH $ 3HULSKHUDO 'HYLFH XVHG WR LQSXW D SURJUDP LQWR D 3& RU WR DOWHU RU PRQLWRU D
SURJUDP DOUHDG\ KHOG LQ WKH 3&� 7KHUH DUH GHGLFDWHG SURJUDPPLQJ GHYLFHV�
VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�GHGLFDWHG GHYLFHV� VXFK DV
D KRVW FRPSXWHU�

SXOVHV 'LVFUHWH VLJQDOV VHQW DW D FHUWDLQ UDWH� 7KH 0RWLRQ &RQWURO 8QLW RXWSXWV SXOVHV�
HDFK RI ZKLFK GHVLJQDWHV D FHUWDLQ DPRXQW RI PRYHPHQW� 6XFK SXOVHV DUH FRQ�
YHUWHG WR DQ HTXLYDOHQW FRQWURO YROWDJH LQ DFWXDO SRVLWLRQLQJ�

SXOVH UDWH 7KHGLVWDQFHPRYHG WKHPRWRU VKDIW GLYLGHGE\ WKHQXPEHU RI SXOVHV UHTXLUHG IRU
WKDW PRYHPHQW�

SXOVH WUDLQ $ VHULHV RI SXOVHV RXWSXW WRJHWKHU�

UHPRWH ,Q QHWZRUN FRPPXQLFDWLRQV� WKH QRGH RU GHYLFH ZLWK ZKLFK FRPPXQLFDWLRQV DUH
WDNLQJ SODFH� 6HH ORFDO�

UHWULHYH 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

ULJKWPRVW �ELW�ZRUG� 7KH ORZHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
ORZHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
OHDVW�VLJQLILFDQW ELWV�ZRUGV�

581 PRGH 7KH RSHUDWLQJ PRGH XVHG E\ WKH 3& IRU QRUPDO FRQWURO RSHUDWLRQV�

VHUYLFLQJ 7KH SURFHVVZKHUHE\ WKH 3&SURYLGHV GDWD WR RU UHFHLYHV GDWD IURP H[WHUQDO GH�
YLFHV RU UHPRWH ,�2 8QLWV� RU RWKHUZLVH KDQGOHV GDWD WUDQVDFWLRQV IRU /LQN 6\V�
WHPV�

VHUYRORFN $Q RSHUDWLRQ ZKHUHE\ D URWDU\ HQFRGHU LV XVHG WR PDLQWDLQ WKH SRVLWLRQ RI D PR�
WRU ZKLOH LW LV VWRSSHG� :KHQHYHU WKH PRWRU D[LV PRYHV� WKH URWDU\ HQFRGHU
VHQGV D IHHGEDFNSXOVH WR DQ HUURU FRXQWHU� FDXVLQJ D URWDWLRQ YROWDJH WR EH JHQ�
HUDWHG LQ WKH UHYHUVH GLUHFWLRQ VR WKDW WKH PRWRU URWDWHV EDFN WR LWV RULJLQDO SRVL�
WLRQ�

VRIWZDUH HUURU $Q HUURU WKDW RULJLQDWHV LQ D VRIWZDUH SURJUDP�

VXE�SURJUDP $ JURXS RI LQVWUXFWLRQV WKDW DUH H[HFXWHG LQGHSHQGHQWO\ RI WKH PDLQ SURJUDP�

WDUJHW SRVLWLRQ $ SDUDPHWHU IRU D SRVLWLRQLQJ DFWLRQ WKDW GHVLJQDWHV ZKDW SRVLWLRQ LV WR EH
UHDFKHG DW WKH FRPSOHWLRQ RI WKH DFWLRQ�

WHDFKLQJ $XWRPDWLFDOO\ZULWLQJ WKH SUHVHQW SRVLWLRQ LQWRPHPRU\� YLD WKH 7HDFKLQJ%R[� DV
WKH WDUJHW SRVLWLRQ IRU WKH GHVLJQDWHG SRVLWLRQLQJ DFWLRQ�

WUDQVIHU 7KH SURFHVV RI PRYLQJ GDWD IURP RQH ORFDWLRQ WR DQRWKHU ZLWKLQ WKH 3&� RU EH�
WZHHQ WKH 3& DQG H[WHUQDO GHYLFHV� :KHQ GDWD LV WUDQVIHUUHG� JHQHUDOO\ D FRS\
RI WKH GDWD LV VHQW WR WKH GHVWLQDWLRQ� L�H�� WKH FRQWHQW RI WKH VRXUFH RI WKH WUDQVIHU
LV QRW FKDQJHG�
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XQLW DGGUHVV $ QXPEHU XVHG WR FRQWURO QHWZRUN FRPPXQLFDWLRQV LQ ),16 SURWRFRO� 8QLW DG�
GUHVVHV DUH FRPSXWHG IRU 8QLWV LQ YDULRXVZD\V� H�J�� �� KH[ LV DGGHG WR WKH XQLW
QXPEHU WR GHWHUPLQH WKH XQLW DGGUHVV IRU D &38 %XV 8QLW�

XQLW QXPEHU $ QXPEHU DVVLJQHG WR VRPH /LQN 8QLWV� 6SHFLDO ,�2 8QLWV� DQG &38 %XV 8QLWV WR
IDFLOLWDWH LGHQWLILFDWLRQ ZKHQ DVVLJQLQJ ZRUGV RU RWKHU RSHUDWLQJ SDUDPHWHUV�

XSORDGLQJ 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D ORZHU�OHYHO RU VODYH FRP�
SXWHU WR D KLJKHU�OHYHO RU KRVW FRPSXWHU� ,I D 3URJUDPPLQJ 'HYLFHV LV LQYROYHG�
WKH 3URJUDPPLQJ 'HYLFH LV FRQVLGHUHG WKH KRVW FRPSXWHU�

ZDWFKGRJ WLPHU $ WLPHU ZLWKLQ WKH V\VWHP WKDW HQVXUHV WKDW WKH VFDQ WLPH VWD\V ZLWKLQ VSHFLILHG
OLPLWV� :KHQ OLPLWV DUH UHDFKHG� HLWKHU ZDUQLQJV DUH JLYHQ RU 3& RSHUDWLRQ LV
VWRSSHG GHSHQGLQJ RQ WKH SDUWLFXODU OLPLW WKDW LV UHDFKHG�

:'7 6HH ZDWFKGRJ WLPHU�

ZLULQJ FKHFN $ FKHFN SHUIRUPHG DXWRPDWLFDOO\ DW VWDUWXS WR GHWHFW ZLULQJ SUREOHPV VXFK DV
UHYHUVHG SRODULW\ RU GLVFRQQHFWLRQV�

ZRUG $ XQLW RI GDWD VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI �� ELWV� $OO GDWD DUHDV FRQVLVWV
RI ZRUGV� 6RPH GDWD DUHDV FDQ EH DFFHVVHG RQO\ E\ ZRUGV� RWKHUV� E\ HLWKHU
ZRUGV RU ELWV�

ZRUN ELW $ ELW WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQRU RWKHUPDQLSXODWLRQ LQ SURJUDPPLQJ�
L�H�� D ¶ZRUN VSDFH· LQ PHPRU\� $OVR VHH ZRUN ZRUG�

ZULWH�SURWHFW $ VWDWH LQ ZKLFK WKH FRQWHQWV RI D VWRUDJH GHYLFH FDQ EH UHDG EXW FDQQRW EH DO�
WHUHG�

]RQH $ UDQJH RI SRVLWLRQV RU YDOXHV ZKLFK FDQ EH GHILQHG VR WKDW IODJV DUH WXUQHG 21
ZKHQHYHU WKH SUHVHQW SRVLWLRQ LV ZLWKLQ WKH UDQJH�
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'0 ZRUGV
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RXWOLQH� ��

(
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0
PDQXDO PRGH� ��
RSHUDWLRQ� ��

0DQXDO 3XOVH *HQHUDWRU� 6HH 03*
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0& 6XSSRUW 6RIWZDUH� �� ��� ��
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OLVW RI IXQFWLRQV� ��
QHWZRUNV� ��
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PRQLWRULQJ� 0&� ���
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03*� ��� ��� ��

1
QHWZRUNV� FRQILJXUDWLRQ� ��

2
RSHQ FROOHFWRU� �

RULJLQ VHDUFK
FKHFNLQJ� ���
H[HFXWLQJ IRU DOO D[HV� 7HDFKLQJ %R[� ���
KLJK VSHHG� ��
ORZ VSHHG� ��

RYHUULGHV� IHHG UDWH
&3 FRQWURO� ��
373 FRQWURO� ��

3
SDOOHWL]HUV�GHSDOOHWL]HUV� �

SDUDPHWHUV
LQSXW� * ODQJXDJH� ��
OLVW� ��
VDYLQJ� ��
VHWWLQJ� ��
GLVSOD\ XQLW� ��
LQ�SRVLWLRQ YDOXH� ��
PD[LPXP KLJK�VSHHG IHHG UDWH� ��
PD[LPXP LQWHUSRODWLRQ IHHG UDWH� ��
PD[LPXP MRJ IHHG UDWH� ��
PLQLPXP XQLW� ��
QXPEHU RI D[HV� ��
RULJLQ VHDUFK KLJK VSHHG� ��
RULJLQ VHDUFK ORZ VSHHG� ��
SRVLWLYH�QHJDWLYH VRIWZDUH OLPLWV� ��
SXOVH UDWH� ��
UHIHUHQFH RULJLQ RIIVHW� ��
WDVN � D[HV� ��
ZRUNSLHFH RULJLQ RIIVHW YDOXH� ��

WUDQVIHUULQJ� ��



,QGH[

���

SDVV PRGH� ��� ��

3&V
PDQXDO PRGH� ��
VWDUWXS� ��

SHULSKHUDO EXV� FRQQHFWLRQV� ��

SHULSKHUDO GHYLFHV� ��� ��
&9 6XSSRUW 6RIWZDUH� ��
0& 6XSSRUW 6RIWZDUH� ��
6<60$& 6XSSRUW 6RIWZDUH� ��
7HDFKLQJ %R[� ��

SRVLWLRQ GDWD� ��

SRVLWLRQLQJ� H[SODQDWLRQ� ��

SRVLWLYH�QHJDWLYH VRIWZDUH OLPLWV� ��

SRZHU VXSSO\� ���

3URJUDPPDEOH &RQWUROOHUV� 6HH 3&V

SURJUDPV� ��
* ODQJXDJH� ��
IRUPDW� ��

ODGGHU GLDJUDP
FUHDWLQJ� ��
SURJUDP QRWDWLRQ� ��

0&
FUHDWLQJ� ��
VDYLQJ� ��
WUDQVIHUULQJ� ��

QXPEHUV� * ODQJXDJH� ��

373 FRQWURO� ��
RYHUULGH� ��

SXOVH UDWHV� �� ��

5
UHIHUHQFH FRRUGLQDWH V\VWHPV� �

UHIHUHQFH RULJLQ RIIVHW� ��

UHJLVWHUV� ��
VSHFLI\LQJ� ��

UHYHUVH URWDWLRQ� �

URERWV
F\OLQGULFDO� �
KRUL]RQWDO DUWLFXODWHG� �
RUWKRJRQDO� �

URWDWLRQ
IRUZDUG� �
UHYHUVH� �

UXQDZD\
GXH WR GLVFRQQHFWHG ZLULQJ� ��
GXH WR IDXOW\ ZLULQJ� ��

6
6 FXUYHV� ��� ��

VHPL�FORVHG ORRS V\VWHP� ��

VHUYR V\VWHP� VHPL�FORVHG ORRS� ��

VHUYR�ORFN
FKHFNLQJ� ���
H[HFXWLQJ� 7HDFKLQJ %R[� ���

VHUYRGULYHUV� ��
FRQQHFWLRQV� ��
UHODWLRQVKLSV� ��

VHUYRPRWRUV� �
FRQWUROOHU� ��
UXQDZD\� ��
ZLULQJ SUHFDXWLRQV� ��

VLQJOH�EORFN UXQ� H[HFXWLQJ� 7HDFKLQJ %R[� ���

VROHQRLG� �

VSHFLILFDWLRQV
JHQHUDO� ��
VZLWFK ER[� ��

VWDUWXS� SURFHGXUHV� ��

VWRS PRGH� ��� ��

VXUJH DEVRUEHU� ZLULQJ� �

VXUJH�DEVRUELQJ GLRGH� ZLULQJ� �

VZLWFK ER[� ��
ZLULQJ� ��

6<60$& 6XSSRUW 6RIWZDUH� ��

V\VWHP SDUDPHWHUV� ��

7
7� %2; 5(6(59('� FKDQJLQJ� 7HDFKLQJ %R[� ���

WDVNV� ��

7HDFKLQJ %R[� �� ��� ��
FKDQJLQJ� 7�%2; 5(6(59(' PRGH� ���
FKHFNLQJ� ���
FKHFNLQJ HUURU FRXQWHU� ��
FOHDULQJ� HUURUV� ���
FRQQHFWLRQV� ��
H[HFXWLQJ
F\FOH UXQ� ���
MRJ RSHUDWLRQ� ���
RULJLQ VHDUFK IRU DOO D[HV� ���
VHUYR�ORFN� ���
VLQJOH�EORFN UXQ� ���

OLVW RI IXQFWLRQV� ��
PDQXDO PRGH� ��
UHVHWWLQJ
0& 8QLW HUURUV� ���
VHUYRGULYHU HUURUV� ���

WHVWLQJ� HTXLSPHQW� ��

WUDSH]RLGDO FXUYHV� ��

WULDQJXODU FRQWURO� ��
FLUFXODU LQWHUSRODWLRQ� ��
KHOLFDO LQWHUSRODWLRQ� ��
OLQHDU LQWHUSRODWLRQ� ��

8
XQLWV� PHDVXUHPHQW� ��
GLVSOD\� ��
PLQLPXP VHWWLQJV� ��� ��



,QGH[

���

9
YROWDJH RXWSXW� �

:
ZLULQJ
FKHFN IXQFWLRQ� ��
,�2 FRQQHFWRUV� ��
SUHFDXWLRQV� �
VZLWFK ER[ WR ,QSXW 8QLW� ��

ZRUNSLHFHV
FRRUGLQDWH V\VWHPV� �
RULJLQ RIIVHW YDOXH� ��



���

5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :����(���

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW
� -XQH ���� 2ULJLQDO SURGXFWLRQ
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