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$EVWUDFW�

7KH� SDSHU� GHVFULEHV� D� VHW� RI� FRPSXWHU� DLGHG� GHVLJQ
IDFLOLWLHV�� XVHG� IRU� SURWRW\SLQJ� WKH� SDUDOOHO� '%06
�'DWDEDVH� 0DQDJHPHQW� 6\VWHP��� FDOOHG� 2PHJD�� 7KLV
V\VWHP� LV� GHVLJQHG� IRU� D� 0%&���������� PDVVLYHO\
SDUDOOHO�FRPSXWHU�V\VWHP��7KHVH�FRPSXWHU�DLGHG�IDFLOLWLHV
LQFOXGH�ERWK�VRIWZDUH� WRROV� IURP� WKLUG�SDUW\�YHQGRUV� DQG
WKRVH�HVSHFLDOO\�GHVLJQHG�IRU�WKLV�SURMHFW��7KH�IRUPHU�DUH
D� 81,;�/LQX[� RSHUDWLQJ� V\VWHP�� &��� FRPSLOHUV� IRU
0%&���������� DQG� ,%0� 3&�� &96� �D� &RQFXUUHQW
9HUVLRQV� 6\VWHP��� '2&��� �D� GRFXPHQWDWLRQ� V\VWHP� IRU
&�&����� 5RXWHU� ±� D� GLVWULEXWHG� RSHUDWLQJ� V\VWHP� IRU
0%&����������� HWF�� 7KH� ODWWHU� FRQVLVWV� RI� DQ� RSHUDWLQJ
HQYLURQPHQW�� D� SURILOHU� DQG� D� GHEXJJHU�� 7KH� SDSHU
SURSRVHV�D�FHUWDLQ�ZD\�RI�LQWHJUDWLQJ�WKHVH�VRIWZDUH�WRROV
IRU� LQFUHDVLQJ� WKH� SURGXFWLYLW\� RI� WKH� FRRSHUDWLYH
GHYHORSPHQW�RI�VXFK�D�FRPSOLFDWHG�VRIWZDUH�DV�D�SDUDOOHO
'%06�IRU�D�VXSHUFRPSXWHU�

���,QWURGXFWLRQ
7KH� HIIHFWLYH� GHYHORSPHQW� RI� FRPSOLFDWHG� VRIWZDUH
V\VWHPV� LV� FXUUHQWO\� LPSRVVLEOH�ZLWKRXW�PRGHUQ� VRIWZDUH
HQJLQHHULQJ�� $FFRUGLQJ� WR� WKH� GHILQLWLRQ� JLYHQ� LQ� >�@
6RIWZDUH�(QJLQHHULQJ�LV�D�VHW�RI�FRQFHSWXDO��PDQDJHPHQW
DQG� SURJUDPPLQJ� WRROV� XVHG� LQ� VRIWZDUH� GHYHORSPHQW�

����������������������������������������������������������
�� 7KLV� SDSHU� KDV� EHHQ� VXSSRUWHG� E\� WKH� 5XVVLDQ
)RXQGDWLRQ�IRU�%DVLF�5HVHDUFK��JUDQW�1R���������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

3HUPLVVLRQ�WR�FRS\�ZLWKRXW�IHH�DOO�RU�SDUW�RI� WKLV�PDWHULDO� LV�SURYLGHG

WKDW� WKH� FRSLHV� DUH� QRW� PDGH� RU� GLVWULEXWHG� IRU� GLUHFW� FRPPHUFLDO

DGYDQWDJH�� WKH�&6,7� FRS\ULJKW� QRWLFH� DQG� WKH� WLWOH� RI� WKH� SXEOLFDWLRQ

DQG�LWV�GDWH�DSSHDU��DQG�QRWLFH�LV�JLYHQ�WKDW�FRS\LQJ�LV�E\�SHUPLVVLRQ

RI� WKH� ,QVWLWXWH� IRU� &RQWHPSRUDU\� (GXFDWLRQ� -068,&(�� 7R� FRS\

RWKHUZLVH�� RU� WR� UHSXEOLVK�� UHTXLUHV� D� IHH� DQG�RU� VSHFLDO� SHUPLVVLRQ

IURP�WKH�-068,&(�

3URFHHGLQJV�RI�WKH�:RUNVKRS�RQ�&RPSXWHU�6FLHQFH
DQG�,QIRUPDWLRQ�7HFKQRORJLHV�&6,7¶��
0RVFRZ��5XVVLD������

7KLV� SDSHU� WRXFKHV� XSRQ� WKH� SUREOHP� RI� FKRRVLQJ
VRIWZDUH� IDFLOLWLHV� IRU� WKH� 2PHJD� SDUDOOHO� 'DWDEDVH
0DQDJHPHQW� 6\VWHP� �'%06�� >�@� IRU� D� 0%&���������
PXOWLSURFHVVRU�FRPSXWHU�V\VWHP�>�@�

$� GHYHORSHU
V� WRROV� FDQ� EH� IRUPHG� LQ� WZR� ZD\V�� 7KH
IRUPHU� FRQVLVWV� LQ� XVLQJ� DQ� LQWHJUDWHG� GHYHORSPHQW
HQYLURQPHQW� �WKH� VR�FDOOHG� WHFKQRORJLFDO� FRPSOH[�� WR
VXSSRUW� DOO� WKH� EDVLF� VWDJHV� RI� WKH� VRIWZDUH� GHYHORSPHQW
F\FOH�� $� JUHDW� QXPEHU� RI� VXFK� WHFKQRORJLFDO� FRPSOH[HV
KDYH� DOUHDG\�EHHQ� LPSOHPHQWHG� �VHH�� IRU� LQVWDQFH� >���@��
7KH� EDVLF� GLVDGYDQWDJH� RI� WKLV� DSSURDFK� LV� GHYHORSHUV

VWULFW�GHSHQGHQFH�RQ�D�VSHFLILF�VRIWZDUH�ZKLFK�OLPLWV�WKHLU
DELOLWLHV�� 7R� XVH� VRPH� IXQFWLRQ� DEVHQW� LQ� WKH� JLYHQ
WHFKQRORJLFDO� FRPSOH[� \RX� HLWKHU� VKRXOG� LPSURYH� WKDW
FRPSOH[�RU�FKRVH�D�QHZ�FRPSOH[��%RWK�VLWXDWLRQV�OHDG�WR
H[WUD� H[SHQVHV� QRW� FRQQHFWHG� ZLWK� WKH� SURJUDP� V\VWHP
XQGHU� GHYHORSPHQW�� 8VLQJ� D� VSHFLILF� WHFKQRORJLFDO
FRPSOH[�DOVR� OLPLWV� WKH�GHYHORSHUV
�FKRLFH�RI�D�KDUGZDUH
SODWIRUP��6XFK�DQ�DSSURDFK� WXUQV�RXW� WR�EH�SURGXFWLYH� LQ
WKH� GHYHORSPHQW� RI� DSSOLHG� VRIWZDUH� IRU� VSHFLILF
SUREOHPV�� WDNH� IRU� LQVWDQFH�� GHYHORSLQJ� DSSOLFDWLRQV� IRU
GDWDEDVH�SURFHVVLQJ�>�@�

7KH� ODWWHU� DSSURDFK� LV� YDOLG� IRU� VHOHFWLQJ� D� VHW� RI� WRROV�
HDFK� RI� WKHP� VXSSRUWLQJ� VRPH� VWDJH� RI� WKH� GHYHORSPHQW
F\FOH�� 7KH� EDVLF� DGYDQWDJH� RI� WKLV� DSSURDFK� LV� KLJK
IOH[LELOLW\� LQ� IRUPLQJ� WKH� GHYHORSHUV
� WHFKQRORJLFDO
HQYLURQPHQW��(YHQ�ZLWKLQ�D�VLQJOH�SURMHFW��WKH\�FDQ�VHOHFW
VSHFLILF� FRPSRQHQWV� RI� D� WHFKQRORJLFDO� HQYLURQPHQW
DFFRUGLQJ� WR� WKHLU� LQGLYLGXDO� DSWLWXGHV�� ,Q� WKLV� FDVH� LW
V
UHODWLYHO\�VLPSOH�WR�UHSODFH�VRPH�FRPSRQHQW�ZKLFK�FHDVHV
WR�PHHW�WKH�SURMHFW
V�RU�WKH�GHYHORSHUV
�UHTXLUHPHQWV��7KH
PDLQ� SUREOHP� RI� VXFK� DQ� DSSURDFK� LV� WKH� FRUUHFW� FKRLFH
DQG� LQWHJUDWLRQ�RI� WKH�SURMHFW� WHFKQRORJLFDO� HQYLURQPHQW�
7KLV� DSSURDFK� LV� PRVW� IUHTXHQWO\� XVDEOH� LQ� WKH
GHYHORSPHQW�RI�V\VWHP�VRIWZDUH�

:H
OO� VKRZ� LQ� WKLV�SDSHU� WKH� VWUXFWXUH�RI� FRPSXWHU� DLGHG
GHVLJQ� IDFLOLWLHV� XVHG� LQ� WKH� GHYHORSPHQW� RI� D� SDUDOOHO
'%06�SURWRW\SH�IRU�D�0%&����������V\VWHP��6HFWLRQ��
JLYHV� D� EULHI� GHVFULSWLRQ� RI� WKH� 0%&���������
DUFKLWHFWXUH� DQG� WKH�5RXWHU� GLVWULEXWHG� RSHUDWLQJ� V\VWHP�
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6HFWLRQ� �� GHVFULEHV� WKH� 'HYHORSPHQW� (QYLURQPHQW� RI
2PHJD�'%06� LQFOXGLQJ� ERWK� EDVLF� VRIWZDUH� WRROV� IURP
WKLUG�SDUW\�YHQGRUV�DQG�WKRVH�HVSHFLDOO\�GHVLJQHG�IRU�WKLV
SURMHFW�� 6HFWLRQ� �� JLYHV� WKH� GHVFULSWLRQ� RI� SURMHFW
SDUWLFLSDQWV
�ZRUNSODFH�DQG�WKH�WHFKQRORJLFDO�F\FOH�RI�WKH
GHYHORSPHQW�SURFHVV��7KH�FRQFOXVLRQ�RI�WKH�SDSHU�FDUULHV
DQ� DQDO\VLV� RI� WKH� HIILFLHQF\� RI� WKH� WRROV� XVHG� DQG� D
SRVVLELOLW\�RI�HPEHGGLQJ�VXFK�WRROV�LQWR�VLPLODU�SURMHFWV�

���0%&����������$UFKLWHFWXUH
0%&���������� VXSHUFRPSXWHU� ZDV� GHVLJQHG� MRLQWO\� E\
6FLHQFH� 5HVHDUFK� ,QVWLWXWH� �.YDQW��� ,QVWLWXWH� RI� $SSOLHG
0DWKHPDWLFV� E\� .HOG\VK� RI� 5XVVLDQ� 6FLHQFH� $FDGHP\�
6FLHQFH� 5HVHDUFK� ,QVWLWXWH� RI� 7KHRUHWLFDO� 3K\VLFV� DQG
,QVWLWXWH�RI�0DWKHPDWLFV�DQG�0HFKDQLFV�RI�8UDO�%UDQFK�RI
5XVVLDQ�6FLHQFH�$FDGHP\��$FFRUGLQJ�WR�WKH�FODVVLILFDWLRQ
JLYHQ� LQ� >�@�� 0%&���������� FRUUHVSRQGV� WR� D
PXOWLSURFHVVRU� V\VWHP� ZLWK� WKH� FOXVWHU� DUFKLWHFWXUH�� ,Q
FRQIRUPLW\� ZLWK� )O\QQ� WD[RQRP\� >��@� 0%&���������
DUFKLWHFWXUH�FDQ�EH�FRQVLGHUHG�DV�0,0'�

7KH�0%&����������FRQVLVWV�RI�SURFHVVRU�PRGXOHV��(DFK
PRGXOH� LV� D� GRXEOH�SURFHVVRU� FRPSXWHU� KDYLQJ
FRPSXWDWLRQ� DQG� FRPPXQLFDWLRQ� SURFHVVRUV�� 7KH�0%&�
��������� XVHV� WKH� VXSHUVFDODU� ,QWHO� L���� SURFHVVRU� DV
FRPSXWDWLRQ� SURFHVVRU�� 7KH� FRPPXQLFDWLRQ� SURFHVVRU
DGGUHVVHV� DOO� 5$0� RI� D� SURFHVVRU� PRGXOH�� WKH
FRPSXWDWLRQ�SURFHVVRU�DGGUHVVHV�RQO\�VRPH�SDUW�RI�5$0�
6\QFKURQL]LQJ� RI� FRPSXWDWLRQ� DQG� FRPPXQLFDWLRQ
SURFHVVRUV� LV� LPSOHPHQWHG� RQ� WKH� KDUGZDUH� OHYHO�� 7KH
RQO\� H[WHUQDO� GHYLFHV� RI� D� SURFHVVRU� PRGXOH� DUH� VSHHG
FKDQQHOV�� QDPHO\� OLQNV� RI� WKH� FRPPXQLFDWLRQ� SURFHVVRU�
7KH�FRPPXQLFDWLRQ�SURFHVVRU�KDV�DERXW�IRXU��0%&�����
RU� VL[� �0%&������� OLQNV�� %\� PHDQV� RI� VXFK� OLQNV
SURFHVVRU� PRGXOHV� DUH� FRQQHFWHG� ZLWK� HDFK� RWKHU� DQG� D
GLVN� VXEV\VWHP�� 7KH� 0%&� FDQ� LQFOXGH� KXQGUHGV� RI
PRGXOHV� DQG� VHYHUDO� GLVN� VXEV\VWHPV� RUJDQL]HG� DV� D
PRGXOH�QHWZRUN�

7KH�QHWZRUN�REWDLQHG�LQ�VXFK�D�ZD\�LV�FRQQHFWHG�ZLWK�WKH
FRQWURO� FRPSXWHU� �KRVW�FRPSXWHU�� YLD� RQH� OLQN�� ,%0�3&
FRPSDWLEOH�ZRUNVWDWLRQ�LV�XVHG�DV�D�KRVW�FRPSXWHU�

26� 5RXWHU� GHVLJQHG� E\� WKH� ,QVWLWXWH� RI� $SSOLHG
0DWKHPDWLFV�E\�.HOG\VK�RI�WKH�5XVVLDQ�6FLHQFH�$FDGHP\
LV�XVHG� DV� D�0%&����������RSHUDWLQJ� V\VWHP��7KH� KRVW�
FRPSXWHU�XVXDOO\�UXQV�XQGHU�81,;�RU�/LQX[�

26�5RXWHU�LV�D�GLVWULEXWHG�RSHUDWLQJ�V\VWHP�RI�WKH�WRROVHW
FODVV��,W�FRQVLVWV�RI�D�SURFHVVRU�VHUYHU�IRU�UXQQLQJ�RQ�HDFK
FRPPXQLFDWLRQ�SURFHVVRU�DQG�WKH�KRVW�VHUYHU��LVHUYHU�H[H�
IRU� UXQQLQJ� RQ� WKH� KRVW�FRPSXWHU�� %RWK� SURFHVVRU� VHUYHU
DQG�KRVW�VHUYHU�DUH�DOZD\V�ORDGHG�EHIRUH�WKH�XVHU
V�WDVN�

26�5RXWHU�SURYLGHV�WKH�IROORZLQJ�EDVLF�IXQFWLRQV�
�� ORDGLQJ�WKH�XVHU
V�SURJUDPV�IURP�WKH�KRVW�FRPSXWHU�WR

SURFHVVRU�PRGXOHV�

�� LQWHUFKDQJLQJ�GDWD�EHWZHHQ�WKH�XVHU�SURJUDP�DQG�WKH
KRVW�FRPSXWHU� LQ� WKH� IRUP� RI� VRPH� VXEVHW� RI� 81,;
LQSXW�RXWSXW�IXQFWLRQV�

�� LQWHUFKDQJLQJ� YLD� OLQNV� DPRQJ� SURJUDPV� UXQ� RQ
GLIIHUHQW�SURFHVVRUV�

7KH� XVHU
V� WDVN� FDQ� EH� UXQ� RQO\� RQ� FRPSXWDWLRQ
SURFHVVRUV�� 7KLV� WDVN� LV� D� WRWDOLW\� RI� SURFHVVHV�� (DFK
SURFHVVRU�PRGXOH�FDQ�H[HFXWH�WKH�RQO\�RQH�SURFHVV�RI�WKH
XVHU��(DFK�SURFHVV�LV�LPSOHPHQWHG�DV�SURJUDP��WKDW�LV��DV
LQGLYLGXDO� ORDG� PRGXOH� RI� D� SURJUDPPLQJ� V\VWHP�
3URJUDP� WH[W� KDV� FDOOV� RI� 26� 5RXWHU� IXQFWLRQV�� ZKLFK
UHDOL]H�D�PHVVDJH�H[FKDQJH�DPRQJ�RWKHU�SURJUDPV��7KHUH
DUH� QR� WRROV� WR� SURYLGH� D� SURJUDP� GHYHORSPHQW� IRU� WKH
ZKROH�SURFHVVRU�QHWZRUN�

���2PHJD�3URMHFW�'HYHORSPHQW�(QYLURQPHQW
7KH� 2PHJD� SURMHFW� 'HYHORSPHQW� (QYLURQPHQW� �'(�
FRQVLVWV� RI� VRIWZDUH� WRROV� IURP� WKLUG�SDUW\� YHQGRUV� DQG
WKRVH�HVSHFLDOO\�GHVLJQHG�IRU� WKLV�SURMHFW��7KH�IRUPHU�VHW
LQFOXGHV� *18� (PDFV� WH[W� HGLWRU�� &96� YHUVLRQV� FRQWURO
V\VWHP��'2&��� �DOO� XQGHU� /LQX[��� 3RUWODQG� *URXS� &��
FRPSLOHU� �3*&&��� %RUODQG� &��� FRPSLOHU� IRU� :LQGRZV
DQG� VRPH� 81,;� XWLOLWLHV�� 7KH� ODWWHU� VHW� FRQVLVWV� RI
'HEXJJHU�DQG�3URILOHU��DOO�IRU�L�����

7KH�PDLQ�SXUSRVH�RI� IRUPLQJ�WKH�2PHJD�'(�LV� WR�FUHDWH
VXLWDEOH� HQYLURQPHQW� VXSSRUWLQJ� WKH� EDVLF� VWDJHV� RI
GHYHORSLQJ� OLIHF\FOH�RI�&� V\VWHP� VRIWZDUH� IRU� WKH�0%&�
���������� 6XFK� DQ� '(� LV� VXSSRVHG� WR� JXDUDQWHH� WKH
SURMHFW�SDUWLFLSDQWV
�HIIHFWLYH�ZRUN�

����6RIWZDUH�7RROV�IURP�7KLUG�SDUW\�9HQGRUV
7KH�EDVLF�VRIWZDUH�WRROV�IURP�WKLUG�SDUW\�YHQGRUV�XVHG�LQ
WKH�2PHJD�SURMHFW� DUH�&96�YHUVLRQV� FRQWURO� V\VWHP� DQG
'2&���VRXUFH�FRGH�GRFXPHQWDWLRQ�V\VWHP�

&96�9HUVLRQV�&RQWURO�6\VWHP

&96��FRQFXUUHQW�YHUVLRQV�V\VWHP��>��@�LV�WKH�EDVLF�WRRO�WR
SURYLGH� WKH�2PHJD�SURMHFW�YHUVLRQLQJ�DQG� WR� VXSSRUW� WKH
GHYHORSHUV
�FR�ZRUN�

&96�UXQV�XQGHU�81,;�DQG�FDQ�EH�XVHG�E\�D�GHYHORSHU�DV
&$6(�SDFNDJH� �WRRONLW�� RQ� WKH� VWDJHV� RI� FRGLQJ� DQG
PDLQWHQDQFH��&96�VXSSRUWV�WKH�FRQFHSWV�RI�WKH�UHSRVLWRU\
DQG�WKH�ZRUNLQJ�FRS\�RI�WKH�SURMHFW��7KH�UHSRVLWRU\�VWRUHV
D�FRPSOHWH�FRS\�RI�DOO� WKH�ILOHV�DQG�GLUHFWRULHV�ZKLFK�DUH
XQGHU�YHUVLRQ�FRQWURO��1R�GHYHORSHU�HYHU�DFFHVVHV�DQ\�RI
WKH�ILOHV�LQWR�WKH�UHSRVLWRU\�GLUHFWO\��,QVWHDG��KH�XVHV�&96
FRPPDQGV�WR�JHW�KLV�RZQ�FRS\�RI�WKH�ILOHV�DQG�WKHQ�ZRUN
RQ�WKDW�FRS\�

+DYLQJ� PDGH� D� VHW� RI� FKDQJHV�� HDFK� GHYHORSHU� LV� WR
FRPPLW��FKHFN�LQ��WKHP�EDFN�LQWR�WKH�UHSRVLWRU\� WR�PDNH
WKHP�DFFHVVLEOH�IRU�RWKHU�GHYHORSHUV��(DFK�GHYHORSHU�KDV
WR� XSGDWH� KLV� ZRUNLQJ� FRS\� SHULRGLFDOO\� WR� JHW� FKDQJHV
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IURP�RWKHU�GHYHORSHUV��:KLOH�FKHFNLQJ�LQ�WKH�GHYHORSHU�LV
WR� FRPPHQW� RQ� KLV� FKDQJHV� IRU� WKH� UHSRVLWRU\� WR� FRQWDLQ
DOO� WKH� FKDQJHV�ZKHQHYHU� DQG�ZKRHYHU�PDGH� E\��'XULQJ
XSGDWLQJ� DQG� FKHFNLQJ�LQ�&96� DXWRPDWLFDOO\�PHUJHV� WKH
FKDQJHV� IURP� RWKHU� GHYHORSHUV�� LI� WKHVH� FKDQJHV� GR� QRW
DIIHFW�WKH�VDPH�OLQHV�RI� WKH�VRXUFH�FRGH��,I�PRGLILFDWLRQV
RYHUODS� WKH� UHVXOWLQJ� ILOH� LQFOXGHV� ERWK� YHUVLRQV� RI� WKH
RYHUODSSLQJ�OLQHV��ZKLFK�DUH�GHOLPLWHG�E\�VSHFLDO�PDUNHUV�
7KH�GHYHORSHU�LV�WR�UHVROYH�WKLV�FRQIOLFW�PDQXDOO\�WR�ILQLVK
WKH�FKHFNLQJ�LQ�

7KH� GHYHORSHU� FDQ� JHW� WKH� KLVWRU\� RI� FKDQJHV� RI� WKH
VSHFLILHG� ILOH� DQG� FRPSDUH� WZR� YHUVLRQV� RI� WKLV� ILOH�� +H
FDQ�DOVR�JHW�LWV�FXUUHQW�VWDWXV��ZKLFK�LV�XS�WR�GDWH��ORFDOO\
PRGLILHG�� QHHGLQJ� D� PHUJLQJ�� KDYLQJ� DQ� XQUHVROYHG
FRQIOLFW�HWF�

(DFK�YHUVLRQ�RI�D�ILOH�KDV�D�XQLTXH�UHYLVLRQ�QXPEHU�ZKLFK
FKDQJHV� DXWRPDWLFDOO\� DIWHU� FKHFNLQJ�LQ�� 5HYLVLRQ
QXPEHUV� ORRN� OLNH� C���
�� C���
�� C���
��RU� C�������
� DQG� HYHQ
C�����������
� LQ� FDVH� RI� WKH� SURMHFW
V� EUDQFK�� 3URMHFW� ILOHV
�FDOOHG�UHOHDVH��ZLWK�VSHFLILHG�UHYLVLRQV�FDQ�EH�DVVLJQHG�WR
WKH� VDPH� V\PEROLF� WDJ��)RU� LQVWDQFH�� D� UHOHDVH�PD\� KDYH
QDPH� CUHOHDVH��
�� CUHOHDVH��
�� CUHOHDVH��BSDWFKHV
�� 7KH
GHYHORSHU� FDQ� FKHFN�RXW� WKH� VSHFLILHG� ILOH� RU� WKH� ZKROH
UHOHDVH�XVLQJ�WKHLU�WDJV�

:KLOH�GHEXJJLQJ�RU�PDLQWDLQLQJ�SUHYLRXV�SURMHFW�UHOHDVHV
WKHUH�RIWHQ�DULVHV�D�QHFHVVLW\�WR�FKDQJH�VRPHWKLQJ�LQ�WKHP
DQG� WKHQ� WR� VSUHDG� PRGLILFDWLRQV� WR� WKH� FXUUHQW� UHOHDVH�
&96�VXSSRUWV�WKH�FRQFHSWV�RI�WKH�PDLQ�WUXQN�DQG�EUDQFKHV
RI� WKH� UHYLVLRQ� WUHH��7R� VROYH� WKH� SUREOHP� WKH� GHYHORSHU
FDQ� FKHFN�RXW� D� QHFHVVDU\� UHOHDVH�� WKHQ� FUHDWH� D� EUDQFK
DQG�PDNH�PRGLILFDWLRQV� LQ� WKLV�EUDQFK� �ZLWKRXW� DIIHFWLQJ
WKH� PDLQ� WUXQN��� :KHQ� WKH� PRGLILFDWLRQV� DUH� PDGH� WKH
GHYHORSHU� FDQ� VHOHFW� HLWKHU� WR� LQFRUSRUDWH� WKHP� LQWR� WKH
PDLQ�WUXQN�DQG�FKHFN�LQ��RU�WR�OHDYH�WKHP�LQ�WKH�EUDQFK�

&96�VHHPV�WR�EH�YHU\�XVHIXO�IRU�FRRSHUDWLYH�GHYHORSPHQW
RI�VRPH�FRPSOLFDWHG�VRIWZDUH�V\VWHPV�

'2&���6RXUFH�&RGH�'RFXPHQWDWLRQ�6\VWHP

'2&���VRXUFH�FRGH�GRFXPHQWDWLRQ�V\VWHP�>��@�KHOSV�WR
FUHDWH� KLJK� TXDOLW\� GRFXPHQWDWLRQ� RQ� D� SURJUDP� V\VWHP
LPPHGLDWHO\�ZKLOH�WKH�HGLWLQJ�RI�&�&���VRXUFHV��6XFK�DQ
DSSURDFK� DOORZV� WR� IXOILO� WKH� FRGH� VHOI�H[SOLFDELOLW\
UHTXLUHPHQW� DV� ZHOO� DV� WR� DYRLG� WKH� GXSOLFDWLRQ� RI� WKH
LQIRUPDWLRQ� LQ� GRFXPHQWDWLRQ� DQG� VRXUFH� FRGHV�� 7KLV� LV
WKH� PRVW� HIIHFWLYH� ZD\� WR� VHFXUH� WKH� DGHTXDF\� RI
GRFXPHQWDWLRQ�DQG�LWV�FRQIRUPLW\�WR�VRXUFH�FRGHV�

7KH�PDLQ�SXUSRVH�RI�GRFXPHQWDWLRQ�V\VWHP� LV� WR� LQFOXGH
LQWR�WKH�VRXUFH�WH[W�FRPPHQWV�RI�D�VSHFLDO�IRUPDW�

���������

6XFK� FRPPHQWV�� XQOLNH� WKRVH� ZLWK� RQO\� RQH� SUHFHGLQJ
DVWHULVN�ZLOO� EH� DQDO\]HG� E\�'2&��� DQG� FRQYHUWHG� LQWR

+70/�IRUPDW��$W�WKH�VDPH�WLPH�GRFXPHQWLQJ�V\VWHP�XVHV
WKH�QXPEHU�RI�UHVHUYHG�ZRUGV�VWDUWHG�ZLWK�C#
�DQG�SODFHG
LQWR�D� VSHFLDO�FRPPHQW��7KH� IROORZLQJ� VSHFLILFDWLRQ�RI� D
IXQFWLRQ�LV�WR�EH�SURFHVVHG�E\�'2&���

�
&UHDWH�D�QHZ�WKUHDG�DQG�FDOFXODWH�LWV�7�
IDFWRU��7KHUH�LV�QR�WUDQVPLVVLRQ�RI�FRQWURO
WR�WKH�QHZ�WKUHDG��,Q�IDFW�WKBIRUN��
FUHDWHV�D�QHZ�UHFRUG�LQ�WKH�WKUHDGV�WDEOH
RI�WKH�WKUHDG�PDQDJHU��,I�WKH�IDFWRU�
IXQFWLRQ�LV�RPLWWHG�LW�LV�DVVXPHG�WR�EH
�7+B)$&725B0$;�����,I�SULRULW\�LV
7+B/2:(67B1,&(�WKHQ�WKH�JLYHQ�WKUHDG�ZLOO
EH�UXQ�RQO\�LQ�WKH�DEVHQFH�RI�RWKHU�UHDG\�
WR�UXQ�WKUHDGV�ZLWK�KLJKHU�SULRULWLHV�
#PHPR�&UHDWH�D�QHZ�WKUHDG
#SDUDP�SURF���SRLQWHU�WR�IXQFWLRQ
UHSUHVHQWLQJ�WKUHDG�ERG\
#SDUDP�SDUDP���SRLQWHU�WR�SDUDPHWHU�OLVW�RU
18//
#SDUDP�IDFWRUIQ���SRLQWHU�WR�IDFWRU�
IXQFWLRQ�RU�18//
#SDUDP�W\SH���D�WKUHDG�W\SH�
?EHJLQ^YHUEDWLP`

7+B$1'���FRQMXQFWLRQ
7+B25���GLVMXQFWLRQ
7+B6<6���V\VWHP

?HQG^YHUEDWLP`
#SDUDP�QLFH���WKUHDG�SULRULW\��LQWHJHU
QXPEHU�IURP�����WR�����
#UHWXUQ���WKH�SRVLWLYH�WLG�RI�D�QHZ�WKUHDG
RU�D�QHJDWLYH�HUURU�FRGH�
?EHJLQ^YHUEDWLP`
7+B29(5)/2:���DQ�RYHUIORZ�RI�WKH�WKUHDGV
WDEOH�
7+B(120(0���QRW�HQRXJK�PHPRU\�WR�FUHDWH�D
QHZ�WKUHDG
?HQG^YHUEDWLP`
#VHH�WKBSURFBW
�
H[WHUQ�WKBWLGBW�WKBIRUN�WKBSURFBW�SURF�
YRLG�SDUDP��WKBIDFWRUIQBW�IDFWRUIQ�
WKBW\SHBW�W\SH��WKBQLFHBW�QLFH��

7KH� VRXUFH� FRGHV� OLNH� WKRVH� JLYHQ� DERYH� ZLOO� EH
DXWRPDWLFDOO\� FRPSLOHG� LQWR� KLJK� TXDOLW\� +70/
GRFXPHQWV�

7KH� PDLQ� DGYDQWDJHV� RI� VXFK� DQ� DSSURDFK� DUH� D�
SHUPDQHQW� DGHTXDF\� RI� GRFXPHQWDWLRQ� E�� SRVVLELOLW\� WR
XVH�GRFXPHQWDWLRQ�XQGHU�DQ\�KDUG�VRIW�ZDUH�SODWIRUP�ZLWK
+70/� EURZVHU� F�� SRVVLELOLW\� WR� XVH� GRFXPHQWDWLRQ� YLD
,QWHUQHW�

����6RIWZDUH� 7RROV� (VSHFLDOO\� 'HVLJQHG� IRU� WKH
2PHJD�3URMHFW
'HEXJJHU

3*&&�IRU�0%&����������'HYHORSPHQW�(QYLURQPHQW�KDV
QR� LQWHUQDO� GHEXJJHU�� 7KHUHIRUH� ZLWKLQ� WKH� IUDPH� RI� WKH
2PHJD�SURMHFW�D�'HEXJJHU�KDV�EHHQ�GHVLJQHG�
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7KH� 2PHJD� 'HEXJJHU� SURYLGHV� GHYHORSHUV� ZLWK� XQLILHG
WRROV� IRU� SURJUDP� GHEXJJLQJ�� $OO� WKH� IXQFWLRQV� RI� WKH
'HEXJJHU� DUH� HPEHGGHG� LQWR� WKH� REMHFW� FRGH� LI� WKH
20(*$B'(%8*� VSHFLDO� SUH�SURFHVVRU� V\PERO� LV
GHILQHG��7KH�'HEXJJHU�KDV�WKH�IROORZLQJ�EDVLF�IXQFWLRQV�

�� YRLG�GEBVHW0RGH�FKDU�PRGH����VHW�WKH
GHEXJ�PRGH�

�� YRLG�GEBVHW6FDOH�ORQJ�ELWVFDOH����VHW
WKH�SURFHVVRUV�GHEXJ�SULQW�VFDOH�

�� YRLG�GEBSULQWI�FKDU��SRLQWLG��FKDU
�IPWVWU��«����VKRZ�WKH�YDOXHV�RI�YDULDEOHV�

7KH� GEBVHW0RGH�PRGH�� IXQFWLRQ� FDOO� VHFXUHV� WKH
VHWWLQJ�HLWKHU�D�VWHS�E\�VWHS�PRGH�RU�D�GXPS�PRGH�IRU�WKH
GEBSULQWI��� IXQFWLRQ�� ,Q� WKH� VWHS�E\�VWHS�PRGH� HDFK
GHEXJ� PHVVDJH� UHTXLUHV� SUHVV� (QWHU� WR� FRQWLQXH�� ,Q� WKH
GXPS� PRGH� WKH� GHEXJ� PHVVDJH� KDV� QR� SDXVH�� LW� LV
DVVXPHG�WKDW�WKH�GHYHORSHU�UHGLUHFWV�RXWSXW�WR�D�ILOH�

7KH� GEBVHW6FDOH�ELWVFDOH�� IXQFWLRQ� FDOO� DOORZV
WR� VSHFLI\�&38�QXPEHUV� IRU�ZKLFK� GHEXJ�PHVVDJHV�ZLOO
EH� VKRZQ�� ,I� WKH� L�WK� ULJKW� ELW� RI� DUJXPHQW� LV� VHW� WKHQ
GHEXJ� PHVVDJHV� DUH� SULQWHG� IRU� WKH� UHVSHFWLYH� L�WK
SURFHVVRU��$OO�WKH�ELWV�RI�WKH�GHEXJ�SULQW�VFDOH�DUH�VHW�E\
GHIDXOW�

7KH�GEBSULQWI�SRLQWLG��IPWVWU��«�IXQFWLRQ
FDOO� RXWSXWV� GHEXJ� PHVVDJHV� RI� WKH� IROORZLQJ� XQLILHG
IRUPDW�

�FDOO!�� �&38!�� �SRLQW� LG!�� �IRUPDWWHG
DUJXPHQW�OLVW!�

ZKHUH

�� FDOO�LV�WKH�VHULDO�QXPEHU�RI�GEBSULQWI��FDOO�

�� &38�LV�WKH�FXUUHQW�SURFHVVRU
V�QXPEHU�

�� SRLQW�LG� LV� D� VWULQJ� WR� LGHQWLI\� WKH� SODFH� RI
GEBSULQWI��FDOO� LQ� WKH� SURJUDP�� 'HYHORSHUV� DUH
UHFRPPHQGHG� WR� XVH� WKH� IROORZLQJ� IRUPDW� RI
SRLQW�LG�
�WKH�QDPH�RI�WKH�IXQFWLRQ�!���WKH�VHULDO�QXPEHU� RI
GEBSULQWI���FDOO�LQ�WKH�IXQFWLRQ!

�� IPWVWU�LV�D�VWULQJ�WR�IRUPDW�DQ�DUJXPHQW�OLVW�

6XFK� D� GHEXJJHU�� RI� FRXUVH�� FDQ� QRW� UHSODFH� D� IXOO�YDOXH
V\PEROLF� GHEXJJHU�� 6WLOO� LW� KHOSV� WR� LQFUHDVH� GHEXJJLQJ
HIIHFWLYHQHVV�

3URILOHU

2QH�RI�WKH�PRVW�LPSRUWDQW�SUREOHPV�WR�DULVH�LQ�WKH�'%06
GHVLJQ�DQG�LWV�UHDOL]DWLRQ�LV�TXHU\�RSWLPL]DWLRQ��7KH�PRVW
WLPH�YDOXDEOH�WKLQJV�GXULQJ�WKH�TXHU\�H[HFXWLRQ�LQ�SDUDOOHO
'%06� IRU� FOXVWHU� DUFKLWHFWXUH� SODWIRUPV� DUH� WKH� GDWD

SDVVLQJ� DPRQJ� SURFHVVRU� QRGHV� DQG� WUDQVIHUV� DPRQJ
GLVNV��7KHUHIRUH�WR�HVWLPDWH�DQ\�TXHU\�H[HFXWLRQ�SODQ�RQH
PXVW�NQRZ�WKH�DPRXQW�RI�DOO� WKH�GDWD�ZKLFK�DUH�LQYROYHG
LQ�WKH�LQWHUFKDQJHV�DPRQJ�GLVNV�DQG�WUDQVIHUV�YLD�OLQNV�

6R�ZLWKLQ� WKH� IUDPH�RI� WKH�2PHJD�SURMHFW� D�3URILOHU� KDV
EHHQ� GHVLJQHG� WR� VROYH� VXFK� SUREOHPV� IRU� WKH� 0%&�
���������PXOWLSURFHVVRU�V\VWHP��$OO� WKH� IXQFWLRQV�RI� WKH
3URILOHU� DUH� LPEHGGHG� LQWR� WKH� REMHFW� FRGH� LI� WKH
20(*$B352),/(� VSHFLDO� SUH�SURFHVVRU� V\PERO� LV
GHILQHG��7KH�3URILOHU�KDV�WKH�IROORZLQJ�EDVLF�IXQFWLRQV�

�� LQW�SIBFUHDWH7DJ�LQW�WDJ����FUHDWH�D�WDJ�

�� LQW�SIBVWDUW3URILOH�LQW�WDJ����VWDUW
SURILOLQJ�E\�D�VSHFLILHG�WDJ�

�� LQW�SIBVWRS3URILOH�LQW�WDJ����VWRS
SURILOLQJ�E\�D�VSHFLILHG�WDJ�

�� ORQJ�SIBJHW9DOXH�LQW�WDJ��LQW�W\SH���
JHW�D�YDOXH�RI�D�VSHFLILHG�W\SH�IRU�D�VSHFLILHG�WDJ�

�� LQW�SIBDGG9DOXH�LQW�WDJ��LQW�W\SH�
ORQJ�YDOXH����XSGDWH�D�YDOXH�RI�D�VSHFLILHG�W\SH
IRU�D�VSHFLILHG�WDJ�

7KH� SIBFUHDWH7DJ�WDJ�� IXQFWLRQ� FDOO� FUHDWHV� D
UHFRUG� ZLWK� D� VSHFLILHG� WDJ� LQ� WKH� SURILOHU� WDEOH�� 7KLV
UHFRUG�KDV�ILHOGV�WR�DFFXPXODWH�LQWHUFKDQJHV�DPRQJ�GLVNV
DQG�WUDQVIHUV�YLD�OLQNV�LQLWLDWHG�E\�WKH�JLYHQ�WKUHDG��,Q�IDFW
D� WDJ� LV� VRPH�NLQG�RI� LGHQWLILFDWLRQ�ZKLFK� DOORZ�XVHUV� WR
VXP� SURILOH� UHVXOWV� UHFHLYHG� DIWHU� WKH� H[HFXWLRQ� RI� VRPH
TXHU\�RQ�VHYHUDO�SURFHVVRUV�

7KH�SIBVWDUW3URILOH�WDJ�� IXQFWLRQ� FDOO� VZLWFKHV
RQ�D�SURILOH�PRGH�IRU�WKH�VSHFLILHG�WDJ��7KLV�FDOO�GRHV�QRW
FOHDU� LQWHUFKDQJH� DQG� PHVVDJH� FRXQWHUV� L�H�� QHZ� YDOXHV
ZLOO�EH�DGGHG�WR�WKH�ROG�RQHV�

7KH� SIBVWRS3URILOH�WDJ�� IXQFWLRQ� FDOO� VZLWFKHV
RII�D�SURILOH�PRGH�IRU�WKH�VSHFLILHG�WDJ��7KLV�FDOO�GRHV�QRW
FOHDU� LQWHUFKDQJH� DQG� PHVVDJH� FRXQWHUV� L�H�� D� GHYHORSHU
FDQ�FRQWLQXH�SURILOLQJ�IRU�WKH�VSHFLILHG�WDJ�ODWHU�

7KH�SIBJHW9DOXH�WDJ��W\SH��IXQFWLRQ�FDOO�UHWXUQV
WKH�YDOXH�RI�WKH�VSHFLILHG�W\SH�IRU�WKH�VSHFLILHG�WDJ��+HUH
W\SH� LQGLFDWHV� D� W\SH� RI� WKH� YDOXH�� LV� LW� LQWHUFKDQJH
DPRQJ�GLVNV�RU�WUDQVIHU�YLD�OLQNV�

7R� SURILOH� GLVN� LQWHUFKDQJHV� DQG� WUDQVIHUV� YLD� OLQNV� RI
VRPH� WKUHDG� GHYHORSHUV� DUH� WR� XVH� WKH
SIBDGG9DOXH�WDJ�� W\SH�� YDOXH�� IXQFWLRQ� FDOO
WR� XSGDWH� WKH� UHVSHFWLYH� �LQ� WKH� VHQVH� RI� WKH� W\SH
DUJXPHQW��FRXQWHUV�RI�DOO�WKH�SURILOH�UHFRUGV�ZLWK�D�SURILOH
PRGH�VZLWFKHG�RQ�
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���2PHJD� 3URMHFW� &RRSHUDWLYH� 'HYHORSPHQW
2UJDQL]DWLRQ

����1HWZRUN�(QYLURQPHQW
7KH�GHVLJQHG�2PHJD�'(�SURSRVHV� WZR�GLIIHUHQW�YDULDQWV
RI�WKH�SURMHFW�SDUWLFLSDQWV
�ZRUNSODFH��VHH�)LJXUH����
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:::�%URZVHU
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§ 096
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�)LJXUH����1HWZRUN�(QYLURQPHQW�6WUXFWXUH�RI�WKH
2PHJD�'%06�'HYHORSPHQW

7KH� IRUPHU� SURYLGHV�%RUODQG�&��� ,QWHJUDWHG�'(� �,'(��
7KH� VRXUFHV� DUH� VWRUHG�RQ� GHYHORSHU
V�ZRUNVWDWLRQ��$IWHU
HGLWLQJ��WKH�GHYHORSHU�WUDQVIHUV�WKRVH�ILOHV�WR�/LQX[�VHUYHU
YLD�IWS��,Q�WKLV�FDVH�WHOQHW�LV�XVHG�DV�D�8QL[�WHUPLQDO�
WHOQHW�DOVR�KHOSV�WR�UXQ�3*&&�FRPSLOHU�RQ�WKH�/LQX[�
VHUYHU�� DIWHU� WKDW� LW� UXQV� D� WDVN� H[HFXWLRQ� RQ� WKH� 0%&�
���������� %RWK� YDULDQWV� XVH� WKH� VWDQGDUG� 81,;� PDNH
XWLOLW\�

7KH� ODWWHU� YDULDQW� LV� IXOO\� RULHQWHG� XSRQ� /LQX[�� *18
(PDFV�LV�XVHG�DV�D�WH[W�HGLWRU�EHFDXVH�LW�KDV�EXLOW�LQ�&�DQG
&96�VXSSRUW��,Q�IDFW��(PDFV�SOD\V� WKH�UROH�RI�VRPH�NLQG
RI�VKHOO�ZKLFK�SURYLGHV�&�VRXUFHV�HGLWLQJ��FRPSLOLQJ�DQG
UXQQLQJ��7KH�GHYHORSHUV�KDYH�ZRUNVWDWLRQV�ZLWK�:LQGRZV
���17� LQVWDOOHG�� 7KH� ZRUNVWDWLRQV� DUH� FRQQHFWHG� LQWR� D
ORFDO� QHWZRUN�ZLWK�/LQX[�VHUYHU� DV� WKH� KRVW�FRPSXWHU� RI
WKH�0%&����������� 'HYHORSHUV� XVH� ;�WHUPLQDOV� WR� GHDO
ZLWK�WKH�/LQX[�VHUYHU�

7KH�ILUVW�YDULDQW�KDV� WZR�LPSRUWDQW�DGYDQWDJHV��)LUVWO\�� LW
DOORZV�ZRUNLQJ�YLD�,QWHUQHW�ZKLFK�ZRXOG�EH�LPSRVVLEOH�LQ
WKH� ILUVW� YDULDQW� ZLWK� WKH� LQDGPLVVLEOH� VORZ� VSHHG� RI� ;�
WHUPLQDO� IRU� GDWD� WUDQVIHUULQJ�� 6HFRQGO\�� %RUODQG� &��
,'(�FDQ�EH�XVHG�IRU�FRPSLOLQJ��UXQQLQJ�DQG��ZKDW�LV�PRVW
LPSRUWDQW�� GHEXJJLQJ� KDUGZDUH�LQGHSHQGHQW� SDUWV� RI� WKH

VRXUFHV� EHFDXVH� %RUODQG� &��� ,'(� XQOLNH� 3*&&� KDV� D
SRZHUIXO�EXLOW�LQ�'HEXJJHU�

����7HFKQRORJLFDO� &\FOH� RI� &RRSHUDWLYH
'HYHORSPHQW
:RUNLQJ�RQ�KLV�PRGXOH�RI�WKH�SURMHFW�HDFK�GHYHORSHU�XVHV
GLUHFWO\� RQO\� 3URILOHU� DQG� 'HEXJJHU� RI� WKH� SURMHFW� '(�
3URMHFW�YHUVLRQLQJ��FRQQHFWHG�ZLWK�&96��DQG�VRXUFH�FRGH
GRFXPHQWDWLRQ�VXSSRUW��FRQQHFWHG�ZLWK�'2&����LV�XQGHU
UHVSRQVLELOLW\�RI�WKH�/LEUDULDQ�3URJUDPPHU�RI� WKH�SURMHFW
�VHH�)LJXUH�����+H�LV�DOVR�LQ�FKDUJH�RI�PDNLQJ�WKH�SURMHFW
DQG�DOO�V\VWHP�WHVWLQJ�

$� 'HYHORSHU� FDQ� QRW� FKHFN�LQ� FKDQJHV� LQ� KLV� ZRUNLQJ
FRS\� LQWR� WKH� SURMHFW� UHSRVLWRU\� GLUHFWO\� �&96� SURYLGHV
VXFK� D� SRVVLELOLW\���+H� FDQ� RQO\� FKHFN�RXW� RU� XSGDWH� KLV
ZRUNLQJ�FRS\�XVLQJ�VSHFLDO�VFULSWV��SUHFLVHO\�FKHFN�RXW�RU
XSGDWH�SDUWV�RI�SURMHFW�WKH�FRUUHVSRQGLQJ� WR�KLV�PRGXOH��
$W� WKH� VDPH� WLPH� WKH�'HYHORSHU�FDQ�XVH�&96� WR� VXSSRUW
KLV�UHSRVLWRU\�IRU�KLV�RZQ�SXUSRVHV�

$�'HYHORSHU�PXVW�FRPPHQW�XSRQ�KLV�VRXUFHV�FRUUHFWO\�LQ
WKH�VHQVH�RI�'2&����0RUHRYHU��D�'HYHORSHU�PXVW�GHVLJQ
SURJUDP�V��IRU�KLV�PRGXOH�WHVWLQJ��$IWHU�WKDW�KH�VHQGV�WKH
PRGXOH� VRXUFHV� DQG� WKH� SURJUDP� IRU� WHVWLQJ� WR� WKH
/LEUDULDQ�3URJUDPPHU�YLD�HPDLO�

+HUH�LV�D�VDPSOH�WHFKQRORJLFDO�F\FOH�RI�GHYHORSPHQW�

D�� D�'HYHORSHU�VHQGV�PRGLILHG�VRXUFH�DQG�FKDQJH�ORJ�WR
WKH�/LEUDULDQ�3URJUDPPHU�

E�� WKH�/LEUDULDQ�3URJUDPPHU�PDNHV�'HYHORSHU
V�PRGXOH
DQG�H[HFXWHV�D�PRGXOH�WHVW��WKHQ�PDNHV�DQ�DOO�V\VWHP
WHVW�

F�� LQ� FDVH� RI� DQ\� HUURU� D� 'HYHORSHU� ZLOO� JHW� D� WHVW� ORJ
DQG� D� QRWLILFDWLRQ� DERXW� WKH� QHFHVVLW\� RI� IXUWKHU
FRUUHFWLRQ�

G�� LQ�FDVH�RI�VXFFHVV�WKH�/LEUDULDQ�3URJUDPPHU�FKHFNV�
LQ�WKH�PRGLILHG�VRXUFHV�FRPPHQWLQJ�XSRQ�FKDQJHV�E\
WKH�ORJ��IURP�D��VWHS��

H�� WKH�/LEUDULDQ�3URJUDPPHU�JHQHUDWHV�D�QHZ�YHUVLRQ�RI
WKH�SURMHFW�GRFXPHQWDWLRQ��LI�QHHGHG�

I�� WKH� /LEUDULDQ� 3URJUDPPHU� QRWLILHV� WKH� 3URMHFW
0DQDJHU� DQG� WKHQ� WKH� 3URMHFW� 0DQDJHU� QRWLILHV� WKH
UHVW�RI�WKH�GHYHORSHUV�

3URMHFW�0DQDJHU� LV� WKH� RQO\� SHUVRQ� LQ� FKDUJH� RI�PDNLQJ
GHFLVLRQV�WR�WDJ�WKH�SURMHFW
V�UHOHDVH�RU�WR�FUHDWH�D�SURMHFW
EUDQFK�
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���&RQFOXVLRQ
7KH� SUHVHQWHG� WHFKQRORJLFDO� F\FOH� DQG� LWV� VRIWZDUH
IDFLOLWLHV�FRXOG�EH�XVHG�LQ�WKH�FRRSHUDWLYH�GHYHORSPHQW�RI
FRPSOLFDWHG� VRIWZDUH� V\VWHPV� IRU� YDULRXV� SXUSRVHV�� 7KH
'HYHORSPHQW� (QYLURQPHQW� SURSRVHG� KHUH� DOORZV� WDNLQJ
LQWR� DFFRXQW� LQGLYLGXDO� DSWLWXGHV� RI� WKH� SURMHFW
SDUWLFLSDQWV�� 6XFK� DQ� HQYLURQPHQW� JXDUDQWHHV� HIIHFWLYH
ZRUN�XQGHU� DQ\�KDUG�VRIW�ZDUH� SODWIRUP� HLWKHU� LQ� D� ORFDO
QHWZRUN�RU�YLD�,QWHUQHW�

5HIHUHQFHV
��� 6DIRQRY�9�2�� �3URJUDPPLQJ� /DQJXDJHV� DQG

0HWKRGV� IRU� (OEUXV� &RPSXWHU� 6\VWHP��� 1DXND�
0RVFRZ��������LQ�UXVVLDQ�

��� 6RNROLQVN\�/��� $[HQRY�2��� *XWRYD�6�� �2PHJD�� 7KH
+LJKO\� 3DUDOOHO� 'DWDEDVH� 6\VWHP� 3URMHFW��� ,Q�
3URFHHGLQJV� RI� WKH� )LUVW� (DVW�(XURSHDQ� 6\PSRVLXP
RQ� $GYDQFHV� LQ� 'DWDEDVH� DQG� ,QIRUPDWLRQ� 6\VWHPV

�$'%,6¶����� 6W��3HWHUVEXUJ�� 6HSWHPEHU� ����� �����
YRO�����SS�������

��� =DEURGLQ�$�9��� /HYLQ�9�.��� .RUQHHY�9�9�� �7KH
0DVVLYHO\�3DUDOOHO�&RPSXWHU�6\VWHP�0%&������� ,Q�
3URFHHGLQJV�RI�3D&7�����������SS����������/HFWXUH
1RWHV�LQ�&RPSXWHU�6FLHQFH��YRO������
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