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3DUDOOHO�FRPSXWLQJ�LV�D�SURFHVVLQJ�SDUDGLJP�WKDW�
LQYROYHV� H[SORLWLQJ� WKH� SDUDOOHOLVP� LQKHUHQW� LQ�
FRPSXWHU� SURJUDPV�� 7KH�PDMRU� JRDO� LV� WR� LPSURYH�
WKH� SHUIRUPDQFH� RI� FRPSXWHU� V\VWHPV� E\� XWLOL]LQJ�
WKHLU�SURFHVVLQJ�FDSDELOLWLHV�VR�DV�WR�JDLQ�PD[LPXP�
WKURXJKSXW���

&OXVWHU�FRPSXWLQJ�LQ�/LQX[�LQYROYHV�D�FROOHFWLRQ�
RI�FRQYHFWLRQDO�/LQX[�PDFKLQHV�FRQQHFWHG�E\�D�IDVW�
QHWZRUN�LQWHUFRQQHFW��ZRUNLQJ�LQ�SDUDOOHO�LQ�RUGHU�WR�
VSHHG� XS� WKH� SURFHVV� RI� ILQGLQJ� VROXWLRQV� WR� ODUJH��
FRPSOH[� SDUDOOHO� FRPSXWLQJ� SUREOHPV�� 7KH� PDQ\�
DGYDQWDJHV� RIIHUHG� E\� WKH�/LQX[�2SHUDWLQJ� 6\VWHP�
LQ�WHUPV�RI�IOH[LELOLW\�DQG�UHOLDELOLW\�FDQ�EH�HIILFLHQWO\�
H[SORLWHG� WR� SURYLGH� D� IXOO�IOHGJHG�� RII�WKH�VKHOI�
SDUDOOHO�FRPSXWLQJ�SODWIRUP���

7KLV�SDSHU�EULHIO\�WUDFHV�WKH�HYROXWLRQ�RI�SDUDOOHO�
FRPSXWLQJ� SDUDGLJPV� DQG� DUFKLWHFWXUHV� EHIRUH�

GHOYLQJ� LQWR� WKH� LVVXHV� LQYROYHG� LQ� GHYHORSLQJ�
SDUDOOHO� DSSOLFDWLRQV� IRU� /LQX[� &OXVWHUV�� 7KH� SDSHU�
WKHQ� HODERUDWHV� RQ� WKH� GHYHORSPHQW� RI� D� SDUDOOHO�
FRPSXWLQJ� DSSOLFDWLRQ� GHVLJQHG� DQG� LPSOHPHQWHG�
E\� WKH� DXWKRUV�� FDOOHG� 3)UDFW�� 3)UDFW� LV� D� SDUDOOHO�
IUDFWDO� JHQHUDWLRQ� V\VWHP�� ZKLFK� VSHHGV� XS� WKH�
FRPSXWDWLRQDOO\� LQWHQVLYH� WDVN� RI� GUDZLQJ� IUDFWDO�
LPDJHV�� ,W� SDUDOOHOL]HV� WKH� IUDFWDO� JHQHUDWLRQ�
DOJRULWKP� DQG� H[HFXWHV� LW� FRQFXUUHQWO\� RQ� D� /LQX[�
&OXVWHU�� 7KLV� SDUDOOHO� DSSOLFDWLRQ� LV� XVHG� DV� DQ�
H[DPSOH�WR�HOXFLGDWH�WKH�SURFHVV�RI�SDUDOOHOL]DWLRQ�RI�
FRQYHQWLRQDO� DSSOLFDWLRQV� IRU� H[HFXWLRQ� RQ� FOXVWHU�
DUFKLWHFWXUHV���

7KH� DXWKRUV� KDYH� DOVR� GHYHORSHG� D� JHQHULF�
VRIWZDUH� DUFKLWHFWXUH� IRU� GHSOR\LQJ� SDUDOOHOL]HG�
DSSOLFDWLRQV� RQ� FOXVWHUV�� 7KH� 3)UDFW� V\VWHP�
LPSOHPHQWV� WKLV� DUFKLWHFWXUH� DQG� KDV� EHHQ� XVHG� WR�
WHVW� LWV� FDSDELOLWLHV� FRPSLOH� SHUIRUPDQFH� VWDWLVWLFV�
LQFOXGHG�LQ�WKLV�SDSHU��
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3DUDOOHO�FRPSXWLQJ�LV�D�SURFHVVLQJ�SDUDGLJP�WKDW�
LQYROYHV� H[SORLWLQJ� WKH� SDUDOOHOLVP� LQ� FRPSXWHU�
SURJUDPV�� 7KH� PDMRU� JRDO� LV� WR� LPSURYH� WKH�
SHUIRUPDQFH�RI�FRPSXWHU� V\VWHPV�E\�XWLOL]LQJ� WKHLU�
SURFHVVLQJ� FDSDELOLWLHV� VR� DV� WR� JDLQ� PD[LPXP�
WKURXJKSXW��

6RPH�RI� WKH� LPSRUWDQW� WUHQGV� WKDW�KDYH� IXHOOHG�
WKH�JURZWK�RI�SDUDOOHO�FRPSXWLQJ�DUH����

x� +HDY\� FRPSXWLQJ� GHPDQGV� IURP� ODUJH�VFDOH�
DSSOLFDWLRQV�²�&RPSXWLQJ�DSSOLFDWLRQV�IURP�WKH�
YDULRXV�ILHOGV� OLVWHG�EHORZ�KDYH�GULYHQ�WKH�QHHG�
IRU�PDVVLYH�SDUDOOHO�SURFHVVLQJ��

x� 6FLHQWLILF� SUREOHPV� LQ� $VWURSK\VLFV��
0ROHFXODU� &KHPLVWU\�� %LRWHFKQRORJ\��
0DWHULDO�6FLHQFHV��(DUWK�6FLHQFHV�HWF��

x� (QJLQHHULQJ� DSSOLFDWLRQV� IURP� WKH� GRPDLQV�
RI� 0HFKDQLFDO�� 3HWUROHXP�� $HURQDXWLFV��
$XWRPRWLYH� WHFKQRORJ\�� 3KDUPDFHXWLFDOV�
HWF��

x� &RPPHUFLDO� DSSOLFDWLRQV� LQYROYLQJ� 2QOLQH�
7UDQVDFWLRQ�3URFHVVLQJ��2/73��6\VWHPV��

x� (PHUJHQFH� RI� ORZ� FRVW� HOHFWURQLF�
PLFURSURFHVVLQJ� KDUGZDUH� ²� +LJK� VSHHG� 5,6&�
FRPSXWLQJ� DUFKLWHFWXUHV� ZLWK� KLJK� SULFH�
SHUIRUPDQFH�UDWLRV�LQ�WKH�ODVW�GHFDGH�KDYH�OHG�WR�
HPSKDVLV�RQ�XWLOL]DWLRQ�RI�GLVWULEXWHG�FRPSXWLQJ�
UHVRXUFHV� UDWKHU� WKDQ� FHQWUDOL]HG� SURFHVVLQJ�
SRROV��

x� $YDLODELOLW\�RI�KLJK�VSHHG�QHWZRUN�DUFKLWHFWXUHV�
²� +LJK�VSHHG� /$1� DUFKLWHFWXUHV� ZLWK�
EDQGZLGWKV� RYHU� ���� 0ESV� SURYLGH� H[FHOOHQW�
QHWZRUN�WKURXJKSXW��ZLWK�YHU\�ORZ�ODWHQFLHV��

x� 'HYHORSPHQW� RI� SDUDOOHOL]HG� FRPSXWDWLRQDO�
DOJRULWKPV� ²� /DUJH� DPRXQW� RI� GHYHORSPHQW�
ZRUN� KDV� EHHQ� GLUHFWHG� WRZDUGV� WKH�
GHYHORSPHQW� RI� HIILFLHQW� SDUDOOHOL]DWLRQ� RI�
WUDGLWLRQDO�VHTXHQWLDO�DOJRULWKPV��

�
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3DUDOOHO� FRPSXWLQJ� DUFKLWHFWXUHV� FDQ�EH�EURDGO\�
FODVVLILHG� LQWR� WKH� IROORZLQJ� WD[RQRP\�ZLWK� UHVSHFW�
WR�WKH�SURJUDPPLQJ�PRGHO�HPSOR\HG��
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6,0'� ²� 6LQJOH� ,QVWUXFWLRQ�6WUHDP� ��0XOWLSOH�'DWD�
6WUHDP� DUFKLWHFWXUHV� SHUIRUP� D� VLQJOH� VHW� RI�
RSHUDWLRQV� RQ� D� SDUDOOHO� VHW� RI� GDWD� VWUHDPV��
3DUDOOHOL]HG� PDWUL[� DOJRULWKPV� GHSOR\� WKH� 6,0'�
PRGHO� WR� VSHHG� XS� PDWUL[� FDOFXODWLRQV�� 6,0'� DUH�
V\QRQ\PRXV�ZLWK�'DWD�3DUDOOHO�DUFKLWHFWXUHV��

0,0'� ²� 0XOWLSOH� ,QVWUXFWLRQ� 6WUHDP� ²� 0XOWLSOH�
'DWD�6WUHDP�DUFKLWHFWXUHV�IHHG�VHSDUDWH�GDWD�VWUHDPV�
WR� GLIIHUHQW� SDUDOOHO� LQVWUXFWLRQ� VWUHDPV��
6\QFKURQL]DWLRQ� EHWZHHQ� WKH� H[HFXWLRQV� RI� WKH�
VWUHDPV�LV�D�NH\�LVVXH�LQ�WKLV�PRGHO��0,0'�PRGHOV�
FDQ�EH�IXUWKHU�FODVVLILHG�DV��

6KDUHG� 0HPRU\� $UFKLWHFWXUHV� ²� 0XOWLSOH�
LQVWUXFWLRQV� VWUHDPV� H[HFXWH� LQ� D� WLJKWO\� FRXSOHG�
V\VWHP� DFFHVVLQJ� D� FRPPRQ�� JOREDOO\� VKDUHG�
PHPRU\� UHJLRQ� IRU� LPSOLFLW� FRPPXQLFDWLRQ� DQG�
V\QFKURQL]DWLRQ�� 3DUDOOHO� SURJUDPV� DUH� XVXDOO\�
LPSOHPHQWHG�DV� D�FROOHFWLRQ�RI� FRRSHUDWLQJ� WKUHDGV�
WKDW�H[HFXWH�V\QFKURQRXVO\�RQ�GLIIHUHQW�SURFHVVRUV��

0HVVDJH� 3DVVLQJ� $UFKLWHFWXUHV� ²� (YHU\�
LQVWUXFWLRQ� VWUHDP� RSHUDWHV� RQ� D� SULYDWH� PHPRU\�
DUHD�� &RPPXQLFDWLRQ� DQG� V\QFKURQL]DWLRQ� LV�
DFKLHYHG�WKURXJK�H[SOLFLW�PHVVDJH�LQWHUFKDQJHV��

180$� $UFKLWHFWXUHV� ²� 1RQ� 8QLIRUP� 0HPRU\�
DUFKLWHFWXUHV� DUH� D� K\EULG� RI� PHVVDJH�EDVHG� DQG�
VKDUHG� PHPRU\� V\VWHPV�� 180$� V\VWHPV�
LQFRUSRUDWH� DQ� DV\PPHWULF� ��OHYHO� PHPRU\�
KLHUDUFK\�� 7KH� PHPRU\� V\VWHP� VHHQ� E\� WKH�

SURJUDPPHU� LV� D� ORJLFDOO\� VKDUHG�� EXW� D� SK\VLFDOO\�
GLVWULEXWHG�RQH��/DWHQF\�RI�DFFHVV�WR�PHPRU\�DUHDV�
QRQ�ORFDO� WR� D� SURFHVVRU� DUH� KLJKHU� WKDQ� WKH� ORFDO�
RQH��

6\VWROLF� $UFKLWHFWXUHV� ²� 6\VWROLF� DUFKLWHFWXUHV�
FRQVLVWLQJ� RI� D� ��GLPHQVLRQDO� PDWUL[� SLSHOLQH� RI�
FRPSXWLQJ� QRGHV� RSHUDWLQJ� LQ� UK\WKPLF� VHTXHQFH��
ZLWK�LQSXW�DQG�RXWSXW�RI�GDWD�RFFXUULQJ�DW�WKH�DUUD\�
ERXQGDULHV��
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&OXVWHU�FRPSXWLQJ�LQ�/LQX[�LQYROYHV�D�FROOHFWLRQ�
RI�/LQX[�ER[HV�FRQQHFWHG�E\�D�QHWZRUN��ZRUNLQJ�LQ�
SDUDOOHO� LQ�RUGHU� WR�VSHHG�XS�WKH�SURFHVV�RI�ILQGLQJ�
VROXWLRQV� WR� ODUJH�� FRPSOH[� SDUDOOHO� FRPSXWLQJ�
SUREOHPV�� $� /LQX[� FOXVWHU� W\SLFDOO\� FRQVLVWV� RI� D�
VLQJOH�PDVWHU� QRGH� WKDW� FRQWUROV� DOO� WKH�RWKHU� VODYH�
QRGHV��7KH�PDVWHU�LQLWLDOL]HV�DOO�WKH�VODYH�QRGHV��DQG�
VHQGV�WKH�FRPSXWDWLRQDO�WDVNV��ZKLFK�DUH�FRPSXWHG�
DW� WKH� QRGHV�� 7KH� PDVWHU� WKHQ� FROOHFWV� WKH� UHVXOWV�
IURP� WKH� VODYH� QRGHV� DQG� PHUJHV� WKHP� LQWR� WKH�
UHVXOWLQJ�RXWSXW��

/LQX[� &OXVWHUV� GLIIHU� LQ� VRPH� ZD\V� IURP�
FRQYHQWLRQDO�QHWZRUNV�RI�ZRUNVWDWLRQV��)LUVW�RI�DOO��
LQ�PRVW�FDVHV�FOLHQW�QRGHV�LQ�D�/LQX[�FOXVWHU�GR�QRW�
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KDYH�NH\ERDUGV��PLFH��YLGHR�FDUGV�RU�PRQLWRUV���$OO�
DFFHVV� WR� WKH� VODYH� QRGHV� LV� GRQH� YLD� UHPRWH�
FRQQHFWLRQV� IURP� WKH� VHUYHU� QRGH�� GHGLFDWHG�
FRQVROH� QRGH�� RU� D� VHULDO� FRQVROH�� � $V� WKHUH� LV� QR�
QHHG�IRU�FOLHQW�QRGHV�WR�DFFHVV�PDFKLQHV�RXWVLGH�WKH�
FOXVWHU�RU�IRU�PDFKLQHV�RXWVLGH�WKH�FOXVWHU�WR�DFFHVV�
FOLHQW�QRGHV�GLUHFWO\��LW�LV�D�FRPPRQ�SUDFWLFH�IRU�WKH�
FOLHQW�QRGHV�WR�XVH�SULYDWH�,3�DGGUHVVHV��8VXDOO\�WKH�
RQO\�PDFKLQH� WKDW� LV� DOVR� FRQQHFWHG� WR� WKH�RXWVLGH�
ZRUOG� XVLQJ� D� VHFRQG� QHWZRUN� FDUG� LV� WKH� VHUYHU�
QRGH���7KH�PRVW�FRPPRQ�ZD\V�RI�XVLQJ�WKH�V\VWHP�
LV� WR� DFFHVV� WKH� VHUYHU
V� FRQVROH� GLUHFWO\�� RU� HLWKHU�
WHOQHW� RU� UHPRWH� ORJLQ� WR� WKH� VHUYHU� QRGH� IURP�
SHUVRQDO� ZRUNVWDWLRQ�� 2QFH� RQ� WKH� VHUYHU� QRGH��
XVHUV� FDQ� HGLW� DQG� FRPSLOH� WKHLU� FRGH�� DQG� DOVR�
VSDZQ�MREV�RQ�DOO�QRGHV�LQ�WKH�FOXVWHU���

/LQX[� FOXVWHUV� RIIHU� D� KLJKO\� VFDODEOH� SDUDOOHO�
FRPSXWLQJ� DUFKLWHFWXUH�� &RPSXWLQJ� SRZHU� LQ� WKH�
LQGLYLGXDO� QRGHV� FDQ� EH� NHSW� DW� PRGHUDWH� OHYHOV��
3DUDOOHO�VRIWZDUH�DUFKLWHFWXUHV�RSHUDWH�RQ�WKH�FOXVWHU�
KDUGZDUH�DQG�SURYLGH�D�SODWIRUP�IRU�D�SURJUDPPHU�
WR� VSOLW� XS� D� SURJUDP� LQWR� SDUDOOHOL]HG� WDVNV� DQG�
HIILFLHQWO\� GLVWULEXWH� WKHP� DPRQJ� WKH� PDFKLQHV� LQ�
WKH� FOXVWHU��$GGLWLRQDO� FRPSXWLQJ� UHVRXUFHV� FDQ�EH�
DGGHG� WR� WKH� FOXVWHU� DV� DQG� ZKHQ� UHTXLUHG�� ZLWK�
PLQLPDO� FKDQJHV� WR� WKH� H[LVWLQJ� V\VWHP�� 7KHVH�
IHDWXUHV� PDNH� /LQX[� &OXVWHUV� LGHDO� IRU� ODUJH� VFDOH�
SDUDOOHO�FRPSXWLQJ��

�� 7+(�3)5$&7�6<67(0�
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3)UDFW�²�VKRUW�IRU�3DUDOOHO�)UDFWDO�*HQHUDWRU�LV�D�
SDUDOOHO� FRPSXWLQJ� LQLWLDWLYH� XVLQJ� /LQX[� FOXVWHUV��
3)UDFW�LV�D�SDUDOOHO�SURFHVVLQJ�DSSOLFDWLRQ�GHYHORSHG�
E\� WKH� DXWKRUV� DQG� LV� XVHG� LQ� WKLV� SDSHU� DV� D�
UHSUHVHQWDWLYH� V\VWHP� WR� GHOLQHDWH� WKH� SURFHVV� RI�
SDUDOOHOL]DWLRQ� RI� VHTXHQWLDO� SURJUDPV� IRU� /LQX[�
&OXVWHUV�� 3)UDFW� HPSOR\V� D� JHQHULF� SDUDOOHOL]DWLRQ�
HQJLQH� WR� GUDZ� FRPSOH[� IUDFWDO� LPDJHV�� 7KH�
FRPSXWDWLRQV� LQYROYHG� LQ� JHQHUDWLQJ� WKH� IUDFWDO�
LPDJHV�DUH�H[HFXWHG� LQ�SDUDOOHO�RQ� WKH�QRGHV� LQ� WKH�
/LQX[�FOXVWHU��

�
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)UDFWDOV� DUH� JUDSKLFDO� VKDSHV� WKDW� DUH� SURGXFHG�
E\� WKH� LWHUDWLYH� DSSOLFDWLRQ� RI� D� VSHFLILF�
PDWKHPDWLFDO�IXQFWLRQ�WR�SRLQWV�LQ�DQ�Q�GLPHQVLRQDO�
VSDFH�� 7KLV� VSHFLDO� W\SH� RI� HTXDWLRQ� LV� W\SLFDOO\� D�
IHHGEDFN�HTXDWLRQ��LQ�ZKLFK�WKH�UHVXOW�RI�LWHUDWLRQ�LV�
XVHG�DV�WKH�LQSXW�WR�WKH�QH[W��

)UDFWDO� LPDJHV� GLVSOD\� SURSHUWLHV� RI� VHOI�
VLPLODULW\� DW� HYHU\� OHYHO� RI� VFDOLQJ��7KLV�PHDQV� WKDW�
VHFWLRQV� RI� WKH� IUDFWDO� LPDJH� FDQ� EH� PDJQLILHG�
UHSHDWHGO\� WR� VHH� VWUXFWXUHV� WKDW� DUH� YHU\� VLPLODU� WR�
WKH� SDUHQW� IUDFWDO�� $GGLWLRQDOO\� IUDFWDO� ERXQGDULHV�
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KDYH� LQILQLWH� OHQJWK� HQFORVHG� LQ� D� ILQLWH� DUHD� RI�
VSDFH�� 7KLV� PHDQV� WKDW� WKH� PHDVXUHPHQW� RI� WKH�
H[DFW�OHQJWK�RI�D�ERXQGDU\�RI�D�IUDFWDO�LV�LPSRVVLEOH���

)UDFWDOV� DUH� FDOOHG� VR� EHFDXVH� WKH\� KDYH� QRQ�
LQWHJUDO� GLPHQVLRQV�� )UDFWDO� VWUXFWXUHV� KDYH� PDQ\�
LQVWDQFHV� LQ� QDWXUH�� 7\SLFDO� H[DPSOHV� RI� IUDFWDO�
VWUXFWXUHV� RFFXUULQJ� LQ� QDWXUDO� V\VWHPV� DUH� IHUQ�
OHDYHV��/RUHQ]�DWWUDFWRUV�HWF��

7KH�0DQGHOEURW� DQG� -XOLD� VHWV� DUH� VRPH�RI� WKH�
FRPPRQO\� NQRZQ� V\QWKHWLF� IUDFWDO� LPDJHV�� 7KHVH�
IUDFWDOV�DUH�JHQHUDWHG�E\�PHDQV�RI�D�VLPSOH�LWHUDWLYH�
HTXDWLRQ�WKDW�LGHQWLILHV�D�VHW�RI�SRLQWV�WKDW�EHORQJ�WR�
WKH�IUDFWDO� LPDJH��7KH�LWHUDWLRQV�DUH�DSSOLHG�WR�HDFK�
SRLQW� LQ� D� WZR� GLPHQVLRQDO� FRPSOH[� SODQH� VSDFH�
UHSHDWHGO\�� 'HSHQGLQJ� RQ� WKH� UHVXOWV� JHQHUDWHG� E\�
WKH� LWHUDWLRQV�� WKH� SRLQW� LV� HLWKHU� LQFOXGHG� RU�
H[FOXGHG� IURP� WKH� VHW�� 7KH� QXPEHUV� RI� LWHUDWLRQV�
WKDW�DUH�H[HFXWHG�IRU�HDFK�SRLQW�GHWHUPLQH�WKH�GHSWK�
DQG�FODULW\�RI�WKH�UHVXOWLQJ�IUDFWDO�LPDJH���

7KH�FRPSXWDWLRQ�RI�IUDFWDO�LPDJHV�LV�D�SURFHVVRU�
LQWHQVLYH� WDVN�� +HQFH�� LW� LV� DQ� LGHDO� FDQGLGDWH� IRU�
SDUDOOHO�FRPSXWDWLRQ��$GGLWLRQDOO\��LW�OHQGV�LWVHOI�ZHOO�
WR�SDUDOOHOL]DWLRQ��GXH�WR�WKH�FRQFXUUHQF\�LQKHUHQW�LQ�
WKH� DOJRULWKP� XVHG� WR� JHQHUDWH� IUDFWDOV�� � 7KH�
FRPSXWDWLRQ�RI� DQ\� IUDFWDO� SRLQW� LV� LQGHSHQGHQW�RI�
DQ\�RWKHU�SRLQW��+HQFH�� WKH� LWHUDWLYH� DSSOLFDWLRQ�RI�
WKH�IUDFWDO�HTXDWLRQ�WR�LQGLYLGXDO�SRLQWV�LQ�WKH�LPDJH�
FDQ� EH� GRQH� LQ� SDUDOOHO� DW� GLIIHUHQW� QRGHV� LQ� WKH�

FOXVWHU�� 7KLV� JUHDWO\� LQFUHDVHV� WKH� VSHHG� RI�
JHQHUDWLRQ�RI�WKH�LPDJHV��HYHQ�ZKHQ�D�ODUJH�QXPEHU�
RI� LWHUDWLRQV�DUH�EHLQJ�H[HFXWHG��3DUDOOHOL]DWLRQ�WKXV�
HQDEOHV� JHQHUDWLRQ� RI� IUDFWDOV� RI� KLJK� FODULW\� DQG�
GHSWK�LQ�UHDVRQDEOH�DPRXQW�RI�WLPH��

7KH� EDVLF� IUDFWDO� JHQHUDWLRQ� DOJRULWKP� IRU� WKH�
0DQGHOEURW�VHW�LV�GHWDLOHG�EHORZ��

�

6WHS� �� ²� ,QLWLDOL]H� WKH� IUDFWDO� SODQH� DV� ��
'LPHQVLRQDO�SODQH�RI�FRPSOH[�QXPEHUV�RI�WKH�IRUP�
�;���L<���

6WHS���²�&RQVLGHU�D�SRLQW��;���L<��LQ�WKH�IUDFWDO�
SODQH��,QLWLDOL]H�&� �;���L<��

6WHS� �� ²� ,WHUDWLYHO\� FRPSXWH� WKH� IHHGEDFN�
HTXDWLRQ�=Q������ �=Q

�����&�ZKHUH�=�� �����

6WHS� �� ²� ,I� WKH� YDOXH� RI� =� UDSLGO\� LQFUHDVHV�
WRZDUGV�LQILQLW\��WKH�SRLQW��;���L<��GRHV�QRW�EHORQJ�
WKH� IUDFWDO� VHW�� ,Q� WKLV� FDVH�� WKH� =� YDOXH� PRYHV�
IXUWKHU� DQG� IXUWKHU� DZD\� IURP� WKH� FHQWHU� RI� WKH�
SODQH�� 2Q� WKH� RWKHU� KDQG�� LI� WKH� YDOXH� RI� =�
FRQYHUJHV� WR�D�VLQJOH�SRLQW�RU�D�ILQLWH�VHW�RI�SRLQWV��
LW�EHORQJV�WR�WKH�VHW��

6WHS� �� ²� 0DUN� WKH� SRLQW� LQ� WKH� IUDFWDO� SODQH��
XVLQJ�D�FRORU�FRGLQJ�VFKHPH�WKDW�FRUUHVSRQGV�WR�WKH�
LWHUDWLRQ�FRXQW�IRU�WKH�SRLQW��
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6WHS���²�5HSHDW�DERYH�VWHSV� IRU�HYHU\�SRLQW� LQ�
WKH�FXUUHQW�IUDFWDO�UHJLRQ��

�

�� 3)5$&7�$5&+,7(&785(�

�

7KH� GLDJUDP� EHORZ� LOOXVWUDWHV� WKH� PDVWHU�VODYH�
DUFKLWHFWXUH� RI� D� SDUDOOHO� FOXVWHU� V\VWHP�� 7KLV�
DUFKLWHFWXUH� GHYLDWHV� IURP� WKH� FRQYHQWLRQDO� FOLHQW�
VHUYHU� GHVLJQ�� ,W� LQYROYHV� D� VLQJOH� PDVWHU� FOLHQW�
UXQQLQJ� RQ� D� FRQWURO� QRGH�� ZKLFK� FRQWUROV� WKH�
RSHUDWLRQ� RI� VODYH� VHUYHUV� UXQQLQJ� RQ� PXOWLSOH�
FRPSXWH�QRGHV�LQ�WKH�FOXVWHU���

7KH� FRPSRQHQWV� RI� WKLV� ��OD\HU� SDUDOOHO�
DUFKLWHFWXUH�DUH�OLVWHG�EHORZ��

x� 7KH�8VHU�,QWHUIDFH�

x� 7KH�3DUDOOHOL]DWLRQ�(QJLQH�

x� 7KH�&RPPXQLFDWLRQ�0DQDJHU�

7KH� GHVLJQ� DQG� IXQFWLRQ� RI� WKHVH� OD\HUV� LV�
GHWDLOHG�LQ�WKH�VHFWLRQV�EHORZ��7KH�SDUDOOHOL]DWLRQ�RI�
WKH�H[DPSOH�3)UDFW�IUDFWDO�JHQHUDWLRQ�DSSOLFDWLRQ�LV�
DOVR� HODERUDWHG� DORQJVLGH� DV� DQ� LOOXVWUDWLRQ� RI� WKH�
SURFHVV��

���� 7+(�86(5�,17(5)$&(�

� 7KH�XVHU�LQWHUIDFH�LV�WKH�WRSPRVW�OD\HU�LQ�WKH���
OD\HU�SDUDOOHO�DUFKLWHFWXUH��,W�SURYLGHV�WKH�XVHU�ZLWK�D�
IURQW�HQG� WRRO� WR� FRQWURO� WKH� H[HFXWLRQ� SDUDPHWHUV�
RI� WKH� SDUDOOHO� SURJUDP�� 6SHFLILFDOO\� WKH� IROORZLQJ�
YDULDQWV�FDQ�EH�PDQLSXODWHG��DQG�WKHLU�HIIHFWV�RQ�WKH�
WKURXJKSXW� RI� WKH� V\VWHP� FDQ� EH� PHDVXUHG�
TXDQWLWDWLYHO\��

x� 7KH�QXPEHU�RI�DFWLYH�QRGHV���7KH�WRWDO�QXPEHU�
RI� FRPSXWH� QRGHV� FDQ� EH� YDULHG� WR� VWXG\� WKH�
HIIHFWV� RI� PDFKLQH� VFDOLQJ� RQ� WKH� WLPH� IRU�
FRPSXWDWLRQ��

x� 7KH� SUREOHP� VL]H� �� 7KH� IUDFWDO� SDUDPHWHUV��
LQFOXGLQJ� WKH� FODULW\�� GHSWK� DQG� VFUHHQ� SRVLWLRQ�
RI�WKH�LPDJH�FDQ�EH�DOWHUHG��

x� 4XDQWLWDWLYH� SHUIRUPDQFH� HVWLPDWHV� ²�7KH� XVHU�
LQWHUIDFH� SURYLGHV� WKH� XVHU�ZLWK� DQ� HVWLPDWH� RI�
WKH� RYHUDOO� FRPSXWDWLRQ� WLPH� IRU� WKH� FXUUHQW�
SUREOHP� VL]H� RQ� WKH� FXUUHQW� FOXVWHU�
FRQILJXUDWLRQ��LQFOXGLQJ�SDUDOOHOL]DWLRQ�RYHUKHDG�
DQG�DFWXDO�FRPSXWLQJ�WLPH��

x� 7KH�LPDJH�PDJQLILFDWLRQ�VFDOH��

x� &OXVWHU�VWDWXV�DQG�ORDG�PRQLWRULQJ��
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3)5$&7�$5&+,7(&785(�

7DVNOHWV� 5HVXOWV�

&/867(5�12'(6�

�
8VHU�,QWHUIDFH�

3DUDOOHOL]DWLRQ�(QJLQH�

�
1RGH�
��

�
1RGH�
��

�
1RGH�
��

�
1RGH�
Q�

�

)UDFWDO�

1HWZRUN�&RPPXQLFDWLRQ�0DQDJHU�

5��

7��

5Q�

7��7��

5�

7Q�

3DUDPV�

5��
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���� 7+(�3$5$//(/,=$7,21�(1*,1(�

3DUDOOHOL]DWLRQ� LV� WKH� SURFHVV� RI� LGHQWLI\LQJ� DQG�
GLVWULEXWLQJ� WKH� LQKHUHQWO\� SDUDOOHO� VHFWLRQV� RI� D�
SURJUDP� WR� LQGLYLGXDO� SURFHVVLQJ� HOHPHQWV� LQ� D�
SDUDOOHO� DUFKLWHFWXUH�� $GGLWLRQDOO\�� WKH� UHVXOWV�
FRPSXWHG� E\� WKH� LQGLYLGXDO� QRGHV� KDYH� WR� EH�
FROOHFWHG� DQG� PHUJHG� WR� SURGXFH� WKH� ILQDO� RXWSXW��
7KH� �QG� OD\HU� LQ� WKH� ��OD\HU� DUFKLWHFWXUH�� WKH�
3DUDOOHOL]DWLRQ� (QJLQH�� SHUIRUPV� WKHVH� RSHUDWLRQV��
7KH� LPSRUWDQW� VWHSV� LQYROYHG� LQ� SDUDOOHOL]LQJ� DQ�
DOJRULWKP� DUH� GHWDLOHG� DQG� DSSOLHG� ZLWK� UHVSHFW� WR�
SDUDOOHOL]LQJ� WKH� IUDFWDO� JHQHUDWLRQ� DOJRULWKP� JLYHQ�
DERYH��

�

������ 'HFRPSRVLWLRQ�

,Q� WKLV� VWHS�� WKH� DLP� LV� WR� H[SRVH� WKH� FRQFXUUHQF\�
LQKHUHQW� LQ� WKH� SURJUDP�� 6XFK� FRQFXUUHQW� VHFWLRQV�
LGHDOO\�GR�QRW�KDYH�DQ\�LQWHUGHSHQGHQFLHV��DQG�WKXV�
FDQ� EH� H[HFXWHG� LQ� SDUDOOHO� WR� DFKLHYH� VSHHGXS�� ,Q�
WKLV�ILUVW�VWHS��WKH�VHTXHQWLDO�DOJRULWKP�LV�GLYLGHG�XS�
LQWR�FRPSXWDWLRQDO�XQLWV�FDOOHG�WDVNV��

7KH� 3)UDFW� V\VWHP� LGHQWLILHV� WKH� FRPSXWDWLRQ� IRU�
HYHU\�SRLQW�RQ�D�VLQJOH�VFDQOLQH�LQ�WKH�IUDFWDO�LPDJH�
DV�D�VLQJOH�WDVN��7KH�LWHUDWLRQV�SHUIRUPHG�IRU�DOO�WKH�
SRLQWV� RQ� D� KRUL]RQWDO� VFDQOLQH� WR� GHWHUPLQH� WKHLU�
LQFOXVLRQ�WKH�IUDFWDO�VHW�LV�LQGHSHQGHQW�RI�DQ\�RWKHU�
OLQH�� 0RUHRYHU�� FRPSXWDWLRQ� IRU� DOO� SRLQWV� RQ� D�
VFDQOLQH�UHTXLUHV�RQO\�WKH�\�FRRUGLQDWH�RI�WKH�OLQH�DV�

LQSXW�� 7KLV� IHDWXUH� PDNHV� SDUDOOHO� FRPSXWDWLRQ� RI�
VFDQOLQHV� DW� WKH� FRPSXWLQJ� QRGHV� SDUWLFXODUO\�
HIILFLHQW��

�

������ $VVLJQPHQW�

,QGLYLGXDO� FRPSXWDWLRQDO� WDVNV� LGHQWLILHG� GXULQJ�
FRPSXWDWLRQ�DUH�DVVLJQHG�WR�FRPSXWH�SURFHVVHV�WKDW�
H[HFXWH�DW�WKH�LQGLYLGXDO�SURFHVVLQJ�HOHPHQWV�LQ�WKH�
FOXVWHU�� 7KH� SULPDU\� JRDOV� RI� DQ� LGHDO� WDVN�WR�
SURFHVV�DVVLJQPHQW�DUH��

x� :RUNORDG�RQ�HYHU\�SURFHVVLQJ�QRGH�LV�EDODQFHG��

x� &RPPXQLFDWLRQ� YROXPH� EHWZHHQ� SURFHVVHV� LV�
NHSW�DW�D�PLQLPXP��

x� 2SWLPXP�WKURXJKSXW�LV�REWDLQHG��

7KH� 3)UDFW� V\VWHP� LPSOHPHQWV� D� G\QDPLF�
DVVLJQPHQW� PHFKDQLVP�� 3URFHVVLQJ� WDVNV� DUH�
DVVLJQHG� WR� FRPSXWH� SURFHVVHV� DW� WKH� QRGHV� RQ� D�
ILUVW�FRPH�ILUVW�VHUYHG� EDVLV�� 7KLV� V\VWHP� HQVXUHV�
WKDW� WDVNV� DUH� VHQW� WR� WKH� ILUVW� DYDLODEOH� IUHH�
SURFHVVRU� RQ� DQ\� VODYH� QRGH� ZLWK� PLQLPXP�
VFKHGXOLQJ� ODWHQF\�� 6XFK� D� G\QDPLF� DVVLJQPHQW�
SROLF\�RIIHUV�WKH�VWUDWHJLF�DGYDQWDJH�RI�HIILFLHQW�ORDG�
EDODQFLQJ�RYHU�D�VWDWLF�DVVLJQPHQW�SROLF\��

�
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������ 2UFKHVWUDWLRQ�

2UFKHVWUDWLRQ� LV� WKH� SURFHVV� RI� PDQDJLQJ� WKH�
SDUDOOHO� H[HFXWLRQ� RI� WKH� SURFHVVHV� DW� WKH� FRPSXWH�
QRGHV�� 6SHFLILFDOO\�� WKH� IROORZLQJ� JRDOV� RI�
RUFKHVWUDWLRQ�FDQ�EH�LGHQWLILHG��

x� 0DQDJH� V\QFKURQL]DWLRQ� DQG� FRPPXQLFDWLRQ�
PHFKDQLVPV�EHWZHHQ�UHPRWH�SURFHVVHV�HQVXULQJ�
PLQLPDO�RYHUKHDG�RI�SDUDOOHOL]DWLRQ��

x� 0LQLPL]H� DUWLIDFWXDO� FRPPXQLFDWLRQ� E\�
H[SORLWLQJ�GDWD�DQG�QHWZRUN�ORFDOLW\��

x� 0DQDJH� H[HFXWLRQ� WR� HQVXUH� D� WRSRORJLFDO�
RUGHULQJ� EHWZHHQ� WKH� SURFHVVHV� WR� VDWLVI\� GDWD�
DQG�FRQWURO�GHSHQGHQFLHV��

7KH� 3)UDFW� FRPPXQLFDWLRQ� SURWRFRO� GLVFXVVHG�
EHORZ� SURYLGHV� H[SOLFLW� PHFKDQLVPV� IRU� LQWHU�
SURFHVV� FRPPXQLFDWLRQ� DQG� V\QFKURQL]DWLRQ��
3URFHVVHV� FRPPXQLFDWH� XVLQJ� PHVVDJH�EDVHG�
PHFKDQLVP�WKDW�SURYLGHV�LPSOLFLW�VXSSRUW�IRU�SRLQW�
WR�SRLQW� V\QFKURQL]DWLRQ�� 3URFHVVHV� V\QFKURQL]H�
WKHLU�H[HFXWLRQ�ZLWK�WKH�FRQWURO�SURFHVV�H[HFXWLQJ�DW�
WKH�PDVWHU�XVLQJ�EORFNLQJ�PHVVDJH�SULPLWLYHV��

�

������ 0DSSLQJ�

0DSSLQJ� LV� WKH� ILQDO� VWHS� ZKHUH� SURFHVVHV� DUH�
VFKHGXOHG� IRU� H[HFXWLRQ� DW� WKH� SURFHVVLQJ� QRGHV��

7KLV� LQYROYHV� FKRRVLQJ� D� FRQILJXUDWLRQ� VXFK� WKDW�
UHODWHG� WDVNV� DUH� VFKHGXOHG� RQ� WKH� VDPH� SURFHVVRU��
DQG�ORFDOLW\�LQ�WKH�QHWZRUN�WRSRORJ\�LV�H[SORLWHG��

3)UDFW� LPSOHPHQWV� WZR� GLVWLQFW� PDSSLQJV� RI�
SURFHVVHV�WR�SURFHVVRUV��

x� &RQWURO�3URFHVV�²�7KH�FRQWURO�SURFHVV�H[HFXWHV�
DW� WKH� PDVWHU� QRGH� LQ� WKH� FOXVWHU� DQG� VHQGV�
FRPPDQGV� WR� VODYH� SURFHVVHV�� LQVWUXFWHG� WKHP�
WR� FRPSXWH� VSHFLILHG� WDVNV� RQ� WKH� ORFDO�
SURFHVVRU��

x� &RPSXWH� 3URFHVVHV� ²� 7KH� FRPSXWH� SURFHVVHV�
H[HFXWH� DW� WKH� VODYH� QRGHV� LQ� WKH� FOXVWHU� DQG�
DFFHSW� FRPPDQGV� IURP� WKH� FRQWURO� SURFHVV��
FRQVLVWLQJ� RI� SDUDPHWHUV� RI� WKH� WDVN� WR� EH�
VFKHGXOHG�IRU�H[HFXWLRQ�RQ�WKH�VODYH�SURFHVVRU��

�

������ 5HVXOW�&ROOHFWLRQ�

7KH� UHVXOWV� JHQHUDWHG� E\� WKH� VODYH� SURFHVVHV� DUH�
FROOHFWHG�E\�WKH�FRQWURO�SURFHVV�IRU�IRUPDWWLQJ�DQG�
GLVSOD\�� 7KH� VODYH� SURFHVVHV� VHQG� WKH� FRPSXWHG�
UHVXOWV� WR� WKH�FRQWURO�SURFHVV�RQ�FRPSOHWLRQ�RI�WKH�
FRPSXWDWLRQ�� 5HVXOW� DFFXPXODWLRQ� DW� WKH� FRQWURO�
SURFHVV�LV�GRQH�RQ�D�ILUVW�FRPH�ILUVW�VHUYHG�EDVLV��$V�
DQG� ZKHQ� UHVXOWV� DUULYH� DW� WKH� PDVWHU�� WKH\� DUH�
GLVSOD\HG� WR� WKH� XVHU��+LJK� WKURXJKSXW� LV� DFKLHYHG�
E\� WKLV� PHWKRG�� VLQFH� LW� DFFRXQWV� IRU� WKH� IDFW� WKDW�
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GLIIHUHQWLDO�VSHHG�RI�FRPSXWDWLRQ�DW�WKH�VODYH�QRGHV�
PD\�FDXVH�YDU\LQJ�GHOD\V��

�

������ )RUPDWWLQJ�DQG�'LVSOD\�

,Q� WKLV� ILQDO�VWHS�� WKH�FRPSXWHG� LWHUDWLRQ�YDOXHV�IRU�
WKH�SRLQWV�LQ�WKH�FXUUHQW�IUDFWDO�UHJLRQ�DUH�GLVSOD\HG�
WR�WKH�XVHU�DV�D�IXOO�FRORU�IUDFWDO�LPDJH��3)UDFW�XVHV�
WKH�4W�DQG�.'(�XVHU�LQWHUIDFH�OLEUDULHV�DYDLODEOH�LQ�
/LQX[� IRU� GLVSOD\LQJ� WKH� IUDFWDO� WR� WKH� XVHU� DQG�
SURYLGLQJ�GLDORJV�IRU�FRQILJXUDWLRQ�RSWLRQV��

�

���� 7+(�3$5$//(/,=('�$/*25,7+0�

7KH�SDUDOOHOL]HG�YHUVLRQ�RI�WKH�IUDFWDO�JHQHUDWLRQ�
DOJRULWKP� DIWHU� DSSOLFDWLRQ� RI� WKH� DERYH� VWHSV�� DV�
HPSOR\HG� E\� 3)UDFW�� LV� JLYHQ� EHORZ�� ,W� SDUDOOHOL]HV�
WKH�FRQFXUUHQW�SDUWV�RI�WKH�DOJRULWKP��H[HFXWHV�WKHP�
LQ� WKH�SURFHVVLQJ�QRGHV�RI� WKH� FOXVWHU�� DQG� FROOHFWV�
WKH�UHVXOWV�IRU�GLVSOD\��

�

6WHS���²�,QLWLDOL]H�WKH�IUDFWDO�SODQH�DV���'LPHQVLRQDO�
SODQH�RI�FRPSOH[�QXPEHUV�RI�WKH�IRUP��;���L<���

6WHS� �� �� /HW� 1� EH� WKH� VHW� RI� QRGHV� LQ� WKH� FOXVWHU�
KDYLQJ� D� WRWDO� RI� &� FRPSXWLQJ� QRGHV�� ,QLWLDOL]H� D�
%RROHDQ�DUUD\�8VHG>&@�RI�)$/6(�YDOXHV��

6WHS���²�&RQVLGHU�D� OLQH�LQ�WKH�FRPSOH[�SODQH�ZLWK�
WKH�HTXDWLRQ�<� �<L����

6WHS� �� ²� 6HOHFW� D� 1RGH� 1M� VXFK� WKDW� 8VHG>� M� @�  �
)$/6(�� 6HQG� WKH� <L� FRRUGLQDWH� RI� WKH� OLQH� WR� D�
SURFHVVLQJ�QRGH�1M��6HW�8VHG>�M�@� �758(��

6WHS� �� ²� ,Q� WKH� QRGH� 1M�� FRPSXWH� WKH� LWHUDWLRQ�
FRXQWV�IRU�DOO�WKH�SRLQWV�O\LQJ�RQ�WKH�OLQH��5HWXUQ�WKH�
FRPSXWHG�YDOXHV�WR�WKH�PDVWHU�QRGH��

6WHS� �� ²� ,I� QR� XQXVHG� QRGH� �ZLWK� 8VHG>� M� @�  �
)$/6(��FDQ�EH�IRXQG��REWDLQ�FRPSXWHG�UHVXOWV�RQ�D�
)LUVW�&RPH�)LUVW�6HUYH� EDVLV� IURP� WKH� FRPSXWLQJ�
QRGHV��

6WHS��� ²� ,I� QRGH�1M�KDV� ILQLVKHG�FRPSXWLQJ�� VWRUH�
WKH�UHVXOWV�DQG�VHW�8VHG>�M�@� �)$/6(��

6WHS���²�'LVSOD\�WKH�REWDLQHG�UHVXOWV�XVLQJ�D�FRORU�
FRGLQJ� VFKHPH� WKDW� FRUUHVSRQGV� WR� WKH� LWHUDWLRQ�
FRXQW�IRU�WKH�SRLQWV��

6WHS���²�5HSHDW�WKH�DERYH�VWHSV�IRU�HYHU\�OLQH�LQ�WKH�
FXUUHQW�IUDFWDO�UHJLRQ��

�
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���� &20081,&$7,21�0$1$*(5�

7KH� QHWZRUN� FRPPXQLFDWLRQ� PDQDJHU� LV� WKH�
ORZHVW� OD\HU� LQ� WKH���OD\HU�SDUDOOHO� DUFKLWHFWXUH��7KH�
FRPPXQLFDWLRQ� PDQDJHU� SURYLGHV� PHFKDQLVPV� IRU�
FRPPXQLFDWLRQ� DQG� V\QFKURQL]DWLRQ� EHWZHHQ� WKH�
FOXVWHU� QRGHV�� 7KH� FRPPXQLFDWLRQ� OD\HU� LQ� WKH�
FOXVWHU� PDQDJHV� SRLQW�WR�SRLQW� FRPPXQLFDWLRQ�
EHWZHHQ� WKH� FRQWURO� DQG� FRPSXWH� QRGHV� LQ� WKH�
FOXVWHU�� &RPPXQLFDWLRQ� DQG� LPSOLFLW�
V\QFKURQL]DWLRQ� DUH� LPSOHPHQWHG� E\� D� VSHFLDOO\�
GHVLJQHG� FOXVWHU� FRPPXQLFDWLRQ� SURWRFRO� GHWDLOHG�
EHORZ��

�

������ 7KH�3DUDOOHO�&OXVWHU�2UFKHVWUDWLRQ�
3URWRFRO��3&23��

3&23� LV� D� VLPSOH� \HW� HIILFLHQW� SURWRFRO�
LPSOHPHQWHG� IRU� FRRUGLQDWLQJ� RI� WKH�
FRPPXQLFDWLRQ� EHWZHHQ� WKH� QRGHV� RI� D� /LQX[�
FOXVWHU�V\VWHP��6RPH�RI�WKH�NH\�VHUYLFHV�DQG�IHDWXUHV�
RIIHUHG� E\� 3&23� WR� SDUDOOHO� DSSOLFDWLRQV� DUH� DV�
EHORZ��

x� 3&23� LV� D� UHOLDEOH�� FRQQHFWLRQ�RULHQWHG�
SURWRFRO��

x� 7KH� SURWRFRO� LPSOHPHQWV� WKH� PDVWHU� �� VODYH�
DUFKLWHFWXUH��

x� 7KH� SURWRFRO� SURYLGHV� IRU� V\QFKURQRXV�
�EORFNLQJ�� DQG� DV\QFKURQRXV� �QRQ�EORFNLQJ��
FRPPXQLFDWLRQ��

x� 7KH� SURWRFRO� SURYLGHV� IRU� FRPPDQG� DQG� UHSO\�
EDVHG�PHVVDJH�LQWHUDFWLRQ��

x� 7KH�SURWRFRO�XVHV�7&3�EDVHG�VRFNHWV��

x� 7KH� SURWRFRO� SURYLGHV� IRU� HUURU� KDQGOLQJ� DQG�
UHSRUWLQJ��

x� 3&23�SURYLGHV�FOXVWHU�PRQLWRULQJ�IXQFWLRQV�WR�
YLHZ� V\VWHP� VWDWXV� RI� WKH� VODYH� QRGHV� DQG�
GLDJQRVH�ZRUNORDG�LPEDODQFH�SUREOHPV��

�

������ 7KH�3&23�$3,�

3&23�SURYLGHV� WZR�EDVLF�SULPLWLYHV��VHQG� DQG�
UHFHLYH�WR�WKH�XVHUV�RI�WKH�VHUYLFH��,PSRUWDQWO\��WKH�
3&23�$3,�DEVWUDFWV�RYHU� WKH�VHUYLFHV�SURYLGHG�E\�
WKH� XQGHUO\LQJ� 7&3� OD\HU� WR� SURYLGH� RSHUDWLRQV�
VSHFLDOL]HG� IRU�PDQDJHPHQW� RI� FOXVWHUV�� 7KH� OLVW� RI�
VHUYLFH�SULPLWLYHV�SURYLGHG�E\�3&23�LV�JLYHQ�EHORZ��

x� ,1,7,$/,=(� ²� ,QLWLDOL]HV� DOO� WKH� FXUUHQWO\�
DFWLYH�FRPSXWH�SURFHVVHV�WR�D�GHIDXOW�VWDWH��

x� '(&203� ²� 6HJUHJDWHV� WKH� WDVNV� DOORFDWHG�
WR�D�SURFHVV��
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x� 5('8&(� ²� &ROOHFWV� DQG� WDJV� UHVXOWV�
JHQHUDWHG�DW�WKH�VODYH�QRGHV��

x� %52$'&$67� ²� 6HQGV� D� EURDGFDVW�
PHVVDJH�WR�HYHU\�DFWLYH�FRPSXWH�QRGH�LQ�WKH�
FOXVWHU��

x� 6(1'� ²� 7KH� EDVLF� 6(1'� 0(66$*(�
SULPLWLYH�SURYLGHG�IRU�VHQGLQJ�YDULDEOH�VL]HG�
PHVVDJHV�WR�VSHFLILHG�QRGHV��

x� 5(&(,9(� ²� 7KH� EDVLF� 5(&(,9(�
0(66$*(�SULPLWLYH�SURYLGHG�IRU�UHFHLYLQJ�
YDULDEOH�VL]HG� PHVVDJHV� IURP� VSHFLILHG�
QRGHV��

x� ',6&211(&7�²�,QGLFDWHV�FRPSOHWLRQ�RI�
RSHUDWLRQV�WR�VODYH�QRGHV��

�

������ 3&23�,PSOHPHQWDWLRQ�

3&23�XVHV�D�WDJJHG�PHVVDJH�LQWHUDFWLRQ�V\VWHP�
LQ� ZKLFK� DOO� PHVVDJH� ERXQGDULHV� DUH� SUHVHUYHG��
0HVVDJHV� FRQWDLQ� KHDGHUV� WKDW� DUH� XVHG� WR�
GLVWLQJXLVK�EHWZHHQ�WKH�GLIIHUHQW�W\SHV�RI�PHVVDJHV���

3)UDFW�0HVVDJH�)RUPDWV� ²�7KH� JHQHULF�0HVVDJH�
IRUPDW�XVHG�LQ�WKH�3)UDFW�V\VWHP�LV�VKRZQ�EHORZ��

�

�

7KH� GLIIHUHQW� PHVVDJH� W\SHV� UHFRJQL]HG� LQ� WKH�
3)UDFW� SDUDOOHOL]HG� IUDFWDO� JHQHUDWLRQ� V\VWHP� DUH� DV�
IROORZV��

0)UDFW7\SH�²�7KLV�KHDGHU�LQVWUXFWV�WKH�VHUYHU�
WR�VHW�WKH�FXUUHQW�IUDFWDO�W\SH��WR�WKDW�VSHFLILHG�LQ�WKH�
)UDFWDO�7\SH�ILHOG�RI�WKH�PHVVDJH��

�

�

0)UDFW,QLW�²�7KLV�KHDGHU�LQVWUXFWV�WKH�VHUYHU�WR�
LQLWLDOL]H� D� QHZ� IUDFWDO� REMHFW� RI� WKH� SUHGHWHUPLQHG�
W\SH�� 7KH� PHVVDJH� GDWD� FRQWDLQV� WKH� LQLWLDOL]DWLRQ�
SDUDPHWHUV��

�

�

0)UDFW&DOF� ²�7KLV� KHDGHU� LQVWUXFWV� WKH� VHUYHU�
WR� FDOFXODWH� WKH� LWHUDWLRQ� FRXQWV� IRU� DOO� SRLQWV� RQ� D�
VSHFLILHG� OLQH� �<� �<L���7KH�PHVVDJH�GDWD� FRQWDLQV�
WKH� <L� YDOXH� WR� EH� XVHG�� 7KH� SUH�LQLWLDOL]HG� LV�
DXWRPDWLFDOO\�XVHG�IRU�WKH�FRPSXWDWLRQ��

�

�

0)UDFW7\SH� � )UDFWDO�7\SH�

0)UDFW&DOF� � )UDFWDO�7\SH�

0)UDFW,QLW�� �)UDFWDO�3DUDPHWHUV�

+HDGHU�����'HVWLQDWLRQ�1RGH�����6RXUFH�1RGH� ��'DWD�/HQJWK�� �����0HVVDJH�'DWD�

3)UDFW�*HQHULF�0HVVDJH�)RUPDW�
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0'RQH�²�7KLV� KHDGHU� WHOOV� WKH� VHUYHU� WKDW� WKH�
FOLHQW�KDV�ILQLVKHG�FRPSXWDWLRQ�DQG�LV�H[LWLQJ��

�

�

08QNQRZQ� �� 7KLV� KHDGHU� WHOOV� WKH� FOLHQW� WKDW�
VRPH�HUURU�KDV�RFFXUUHG��RU�DQ�LPSOHPHQWHG�KHDGHU�
W\SH�KDV�EHHQ�XVHG���

�

�

06WDW� �� 7KLV� KHDGHU� VHQGV� LQIRUPDWLRQ� DERXW�
WKH� VODYH� QRGH� WR� WKH� FRQWUROOHU�� 7KH� VWDWXV�
LQIRUPDWLRQ� W\SLFDOO\� FRQWDLQV� WKH� FXUUHQW� V\VWHP�
ORDG��IUHH�PHPRU\��VZDS�HWF��

�

�

�
�� 3)5$&7�)($785(6�

�

���� 2%-(&7�25,(17('�'(6,*1�$1'�
,03/(0(17$7,21�

3)UDFW� SURYLGHV� LWV� IXQFWLRQDOLW\� WKURXJK� WKH�
FRRSHUDWLRQ� RI� D� FROOHFWLRQ�RI� LQWHUGHSHQGHQW� FODVV�
VWUXFWXUHV��

���� *(1(5,&�$5&+,7(&785(�

7KH� 3DUDOOHOL]DWLRQ� (QJLQH� DQG� 1HWZRUN� 0DQDJHU�
DUH�GHVLJQHG�WR�EH�LQGHSHQGHQW�RI�WKH�DSSOLFDWLRQ�WR�
EH�SDUDOOHOL]HG��7KHVH� VRIWZDUH� FRPSRQHQWV� FDQ�EH�
GHSOR\HG� LQ� WKH� SDUDOOHOL]DWLRQ� RI� DQ\� RWKHU�
DSSOLFDWLRQ�DOVR��7KH�FRUH�SDUDOOHO�FRPSXWLQJ�HQJLQH�
LQ� 3)UDFW� KDV� DOVR� EHHQ� XVHG� LQ� DSSOLFDWLRQV�
LQYROYLQJ� SDUDOOHOL]DWLRQ� RI� ODUJH� SULPH� QXPEHU�
JHQHUDWLRQ�DQG�IDFWRUL]DWLRQ��

�

���� '<1$0,&�12'(�
&21),*85$7,21�237,216�

&RPSXWH� QRGHV� FDQ� EH� DGGHG� GXULQJ� RSHUDWLRQ� WR�
WKH� FXUUHQW� JURXS� RI� DFWLYH� QRGHV�� 7KLV� DOORZV� WKH�
XVHU� WR�REVHUYH�WKH�SHUIRUPDQFH�YDULDWLRQ�DV�QRGHV�
DUH�DGGHG�DQG�GHOHWHG��

�

���� 08/7,7+5($'('�23(5$7,21�

6HUYHU� SURFHVVHV� DUH� PXOWLWKUHDGHG� IRU� HIILFLHQW�
PDQDJHPHQW� RI� FRPSXWLQJ� DQG� FRPPXQLFDWLRQ�
WDVNV��

�

���� )$8/7�72/(5$1&(�

,Q� WKH�HYHQW�RI�IDLOXUH�RI�RQH�RU�PRUH�VODYH�QRGHV��
WKH�PDVWHU�G\QDPLFDOO\�UHDGMXVWV�LWV�FRQILJXUDWLRQ�VR�

08QNQRZQ� � (PSW\�

06WDW� � � ���6WDWXV�,QIRUPDWLRQ�

0'RQH�� ������ ������(PSW\�



DV�WR�UHIOHFW�WKH�FKDQJH�LQ�VWDWXV�RI�WKH�FOXVWHU��7KH�
SDUDOOHO� FRPSXWDWLRQ� SURFHVV� WKHQ� FRQWLQXHV� XVLQJ�
RQO\�WKH�FXUUHQWO\�DYDLODEOH�QRGHV��

�

�� 3(5)250$1&(�67$7,67,&6�

�

7KH�ILJXUH�EHORZ�GHSLFWV�D�TXDQWLWDWLYH�HVWLPDWH�
RI� WKH�SHUIRUPDQFH�YDULDWLRQ�RI� WKH�3)UDFW� V\VWHP��
7KH�RYHUDOO� IUDFWDO�JHQHUDWLRQ�WLPH�GHFUHDVHV�DV� WKH�
QXPEHU�RI�WKH�DFWLYH�FRPSXWH�QRGHV�LQ�WKH�FOXVWHU�LV�
LQFUHDVHG�� NHHSLQJ� WKH� SUREOHP� VL]H� L�H�� WKH� IUDFWDO�
SDUDPHWHUV� IL[HG�� 7KH� SUREOHP� DQG� PDFKLQH� VL]H�
PXVW� EH� VLPXOWDQHRXVO\� VFDOHG� WR� H[WUDSRODWH� WKH�
JUDSK�IRU�ODUJHU�FOXVWHU�VL]HV��

�

�� &21&/86,21�

�

7KLV�SDSHU�KDV�HOXFLGDWHG�WKH�HPHUJLQJ�FRQFHSW�
RI� ODUJH�VFDOH� SDUDOOHO� FRPSXWLQJ� XVLQJ� GHGLFDWHG�
/LQX[�&OXVWHUV��7KHLU�KLJK�VFDODELOLW\�� IOH[LELOLW\�DQG�
UREXVWQHVV� PDNH� /LQX[� FOXVWHUV� LGHDO� VROXWLRQV� IRU�
ODUJH�VFDOH��RII�WKH�VKHOI�SDUDOOHO�FRPSXWLQJ��

7KH� 3)UDFW� SDUDOOHO� IUDFWDO� JHQHUDWLRQ� V\VWHP�
ZDV� VXFFHVVIXOO\� GHVLJQHG� DQG� LPSOHPHQWHG� RQ� D�
W\SLFDO� /LQX[� &OXVWHU�� ,W� KDV� GHPRQVWUDWHG� WKH�
VLJQLILFDQW� SHUIRUPDQFH� DGYDQWDJHV� SDUDOOHO�
SURFHVVLQJ� RIIHUV� IRU� VROYLQJ� FRPSOH[� FRPSXWLQJ�
SUREOHPV��)XUWKHUPRUH�� WKH�3)UDFW� V\VWHP�KDV�DOVR�
GLVSOD\HG�WKH�SRWHQWLDO�RIIHUHG�E\�FOXVWHU�FRPSXWLQJ�
XVLQJ� WKH� /LQX[� 2SHUDWLQJ� 6\VWHP� DV� D� SDUDOOHO�
FRPSXWLQJ�SODWIRUP��

3)UDFW�3HUIRUPDQFH�6WDWLVWLFV

��

��
��

�
�
��
��
��
��
��
��

� � � �
1XPEHU�RI�1RGHV
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�� 5()(5(1&(6�

�

x� 3DUDOOHO� &RPSXWHU� $UFKLWHFWXUH� ²� 'DYLG� (��
&XOOHU��-DVZLQGHU�3DO�6LQJK�DQG�$QRRS�*XSWD��

x� 8QL[� 1HWZRUN� 3URJUDPPLQJ� ²� :�� 5LFKDUG�
6WHYHQV�

x� &KDRV�7KHRU\�DQG�)UDFWDOV�²�-DPHV�*OHLFN�

x� ZZZ�EHRZXOI�XQGHUJURXQG�RUJ� �� &OXVWHU�
FRPSXWLQJ�UHVRXUFHV�DQG�GRFXPHQWDWLRQ�

x� ZZZ�SYP�RUJ� ��:HE� UHVRXUFHV� IRU� WKH� 3DUDOOHO�
9LUWXDO�0DFKLQH�DUFKLWHFWXUH��

x� ZZZ�PSL�RUJ� ��:HE� UHVRXUFHV� IRU� WKH�0HVVDJH�
3DVVLQJ�,QWHUIDFH�$UFKLWHFWXUH��

�

��� */266$5<�

�

x� /$1�²�/RFDO�$UHD�1HWZRUN�

x� 7&3� ²� 7UDQVPLVVLRQ� &RQWURO� 3URWRFRO� LV� WKH�
7UDQVSRUW� OD\HU� SURWRFRO� LQ� WKH� 7&3�,3�
SURWRFRO� VWDFN�� $� XQLTXH� ���ELW� 7&3� SRUW�
LGHQWLILHV�HYHU\�7&3�OD\HU�FRQQHFWLRQ��

x� ,3� RU� ,3Y�� ²� ,QWHUQHW� 3URWRFRO� YHUVLRQ� �� LV�
1HWZRUN�OD\HU�SURWRFRO�LQ�WKH�7&3�,3�SURWRFRO�
VWDFN��$�XQLTXH����ELW�,3�DGGUHVV�LGHQWLILHV�HYHU\�
KRVW�RQ�DQ�,3�EDVHG�QHWZRUN��

x� 7&3� 6RFNHW� ²�2QH� HQGSRLQW� RI� D� FRQQHFWLRQ�
EHWZHHQ� WZR� SURFHVVHV�� $� �,3� $GGUHVV�� 7&3�
3RUW�� SDLU� XQLTXHO\� LGHQWLILHV� D� 7&3� 6RFNHW�
DWWDFKHG�WR�D�SURFHVV��

x� &RPSOH[� 1XPEHUV� ²� 6HW� RI� QXPEHUV� RI� WKH�
IRUP�;���L<��ZKHUH�;�DQG�<�DUH�UHDO�QXPEHUV��
DQG�

� ;�LV�NQRZQ�DV�WKH�UHDO�SDUW�

� <�LV�NQRZQ�DV�WKH�LPDJLQDU\�SDUW��

� L� �����A������

x� 6\QFKURQRXV� &RPPXQLFDWLRQ� ²� 0RGH� RI�
LQWHU�SURFHVV� FRPPXQLFDWLRQ� ZKHUH� VHQGHU�
SURFHVV� LV� EORFNHG� WLOO� WKH� UHFHLYHU� SURFHVV�
DFNQRZOHGJHV�WKH�UHFHLSW�RI�WKH�PHVVDJH��

x� $V\QFKURQRXV� &RPPXQLFDWLRQ� ²� 0RGH� RI�
LQWHU�SURFHVV� FRPPXQLFDWLRQ� ZKHUH� PHVVDJH�
WUDQVIHU� IURP� VHQGHU� WR� UHFHLYHU� LV� SHUIRUPHG�
FRQFXUUHQW� ZLWK� WKH� H[HFXWLRQ� RI� VHQGHU� DQG�
UHFHLYHU� SURFHVVHV�� 7KLV� PHWKRG� RI�
FRPPXQLFDWLRQ� RIIHUV� PD[LPXP� SDUDOOHOLVP� DW�
WKH�FRVW�RI�XQUHOLDEOH�FRPPXQLFDWLRQ��


