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7KH� 5(0$)(;� SURMHFW� DLPV� DW� GHILQLQJ� DQG� SURSRVLQJ� QHZ� ,7� VROXWLRQV� ZLWK� 'LVWULEXWHG
0DLQWHQDQFH� 6\VWHP� �'06�� ZKLFK� PDQDJHV� WKH� JOREDO� PDLQWHQDQFH� DFWLYLW\� IRU� LQGXVWULDO
IDFLOLWLHV�

7KH� 'LVWULEXWHG� 0DLQWHQDQFH� 6\VWHP� KDV� WR� KHOS� PDLQWHQDQFH� RSHUDWRUV� WR� WDNH� WKH� ULJKW
GHFLVLRQ�DW�WKH�ULJKW�SODFH�RQ�WKH�ULJKW�WLPH��E\�WKH�ULJKW�SHRSOH�LQ�RUGHU�WR�PDQDJH�FRQWLQXRXVO\
DOO�PDLQWHQDQFH�DFWLYLWLHV�DQG�WR�UHSODFH�LQ�D�VWHSZLVH�IDVKLRQ�WKH�FXUUHQW�PDLQWHQDQFH�DFWLRQV
�FRUUHFWLYH�DQG�VFKHGXOHG�SUHYHQWLYH��E\�PRUH�DGYDQFHG�RQHV��SUHGLFWLYH�DQG�FRQGLWLRQ�EDVHG��

$W�WKH�HQG�RI�WKLV�SURMHFW��5(0$)(;�&RQVRUWLXP�FDQ�EH�SURXG�RI�WKH�ZRUN�DFKLHYHG��WKH�UHVXOWV
REWDLQHG�DUH�IXOO\�LQ�OLQH�ZLWK�WKH�H[SHFWHG�UHVXOWV�

3URMHFW� UHVXOWV�� GRFXPHQWHG� LQ� GLIIHUHQW� GHOLYHUDEOHV� DUH� WRGD\� DYDLODEOH� WR� WKH� PDLQWHQDQFH
(XURSHDQ�FRPPXQLW\�RQ�WKH�5(0$)(;�:HE�SDJH�DGGUHVV��

KWWS���ZZZ�JVLS�FUDQ�X�QDQF\�IU�UHPDIH[�ZS�BUHPDIH[�LQGH[�KWPO�

$W�WKH�EHJLQQLQJ�RI�WKH�3URMHFW��5(0$)(;�&RQVRUWLXP�GHFLGHG�DQG�VFKHGXOHG�WR�DQDO\VH�DOO�WKH
SRWHQWLDO� H[SORLWDWLRQ�XVH�RI� WKHVH�5(0$)(;� UHVXOWV� LQ�GLIIHUHQW� LQGXVWULDO� VHFWRUV��2LO� RIIVKRUH
SODWIRUP�DQG�DLUSRUW��,W�ZDV�WKH�:3��VFRSH�

7KLV� GHOLYHUDEOH� '���� LV� GHGLFDWHG� WR� WKH� RLO� RIIVKRUH� LQGXVWU\� SRWHQWLDO� XVH� RI� 5(0$)(;
UHVXOWV�

$V�LW�ZDV�LPSRVVLEOH�WR�LQWHJUDWH�DQ�RLO�RIIVKRUH�HQG�XVHU�LQWR�WKH�5(0$)(;�&RQVRUWLXP��LW�ZDV
GHFLGHG�WKDW�WKH�1RUZHJLDQ�5(0$)(;�SDUWQHU�ZLOO�DQDO\VH�WKLV�ZLWK�DQ�H[WHUQDO�YLHZ�EXW�WKURXJK
GHHS�HQTXLULHV�LQ�RLO�RIIVKRUH�LQGXVWU\�DQG�FRPSDQ\�

7KH�ILUVW�FRQWDFW�ZLWK�WKH�RLO�VHFWRU�ZDV�WKURXJK�WKH�PDUNHW�VXUYH\�LQ�7DVN������DVNLQJ�DOVR�WKH�RLO
FRPSDQLHV�DERXW�WKHLU�LQWHUHVW�LQ�PDLQWHQDQFH�DQG�WKHLU�SRVVLELOLWLHV�WR�GR�D�MRE�WRJHWKHU�ZLWK
WKH�SURMHFW�

7KUHH�RLO�FRPSDQLHV�JDYH�D�SRVLWLYH�DQVZHU��(LJKW�RWKHUV�JRW�WKH�LQIRUPDWLRQ�SDFNDJH��EXW�WKH\
GLG�QRW�DQVZHU�WKH�TXHVWLRQQDLUH�DERXW�PDLQWHQDQFH�LQ�JHQHUDO�QHLWKHU�GLG�WKH\�KDYH�WLPH�WR
SDUWLFLSDWH�LQ�WKH�SURMHFW�ZRUN��'XH�WR�WKLV�UHVSRQVH��RXU�VWUDWHJ\�IRU�WKLV�:3��ZRUN�LQ�RLO
RIIVKRUH�FDQ�EH�VXPPDULVHG�DV�IROORZV�

• ,Q�RUGHU�WR�H[SORLW�WKH�5(0$)(;�FRQFHSW��5(0$)(;�:3��7HDP�GHFLGHG�WR��VXUYH\
UHTXLUHPHQWV�IURP�WKH�RLO�VHFWRU�WR�VXFK�D�V\VWHP��5HTXLUHPHQWV�PD\�EH�WR�KDUGZDUH
DQG�VRIWZDUH��DUFKLWHFWXUH��VWDQGDUGLVDWLRQ��RSHQQHVV���LQWHUIDFH���RUJDQLVDWLRQ
SKLORVRSK\��PDLQWHQDQFH�WHFKQRORJ\�

• ([SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�RI�WKH�5(0$)(;�&RQFHSW�WR�WKH�RLO�VHFWRU�ZDV�ILUVW
HQFRXUDJHG�E\�SUHVHQWLQJ�WKH�3URMHFW�DQG�WKH�&RQFHSW�LQ�RLO�RIIVKRUH�UHODWHG
QHZVSDSHUV�DQG�SHULRGLFDOV��VHPLQDUV��FRQIHUHQFHV�DQG�RWKHU�HYHQWV�ZKHUH
5(0$)(;�3DUWQHUV�ZHUH�PHHWLQJ�RLO�LQGXVWU\�SHUVRQV�
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• ,Q�RUGHU�WR�H[SORLW�WKH�5(0$)(;�UHVXOWV�DQG�WR�VXUYH\�PDLQWHQDQFH�UHTXLUHPHQWV�LQ
RLO�RIIVKRUH�LQGXVWU\��5(0$)(;�:3��7HDP�RUJDQLVHG�VHYHUDO�PHHWLQJV�

• ZLWK�WKHVH�WKUHH�1RUZHJLDQ�RLO�FRPSDQLHV��(/)�3HWUROHXP�1RUZD\��6WDWRLO�DQG
1RUVN�+\GUR��:H�KDYH�DOVR�KDG�D�PHHWLQJ�ZLWK�WKH�1RUZHJLDQ�3HWUROHXP
'LUHFWRUDWH��13'��

 
• ZLWK�FHQWUDO�SHUVRQV�LQ�WKH�&(&�(635,7�SURMHFW�85*(17��8VHU�5HIHUHQFH�*URXS

IRU�WKH�([SORLWDWLRQ�RI�1HZ�7HFKQRORJLHV���DQG�ZLWK�SHUVRQV�GLUHFWO\�ZRUNLQJ�LQ
WKH�VWDQGDUGLVDWLRQ�DFWLYLWLHV�XQGHU�326&��3HWURFKHPLFDO�2SHQ�6RIWZDUH
&RUSRUDWLRQ��DQG�326&�&$(6$5��D�FROODERUDWLRQ�EHWZHHQ�326&�DQG�&$(6$5
2IIVKRUH�

7KH� $LP� RI� WKLV� GHOLYHUDEOH� '���� LV� WKHUHIRUH� WR� GHVFULEH� WKH� 5(0$)(;� UHVXOWV� H[SDQGDELOLW\
SRVVLELOLWLHV�WR�2LO�RIIVKRUH�LQGXVWU\�ZLWK�DQDO\VLV�RI��

• RLO�RIIVKRUH�LQGXVWU\���PDLQWHQDQFH�VLWXDWLRQ�LQ�VHFWLRQ��

• RLO�RIIVKRUH�LQGXVWU\���,7�V\VWHP�UHTXLUHPHQWV�LQ�VHFWLRQ��

• 0DLQWHQDQFH�5HIHUHQFH�0RGHO�DSSOLFDWLRQ�LQ�2LO�RIIVKRUH�LQGXVWU\�LQ�VHFWLRQ��

• 0DLQWHQDQFH�0RQLWRULQJ�WRROV��007��XVHG�LQ�2LO�RIIVKRUH�LQGXVWU\�LQ�VHFWLRQ���

$OO�WKH�WDVNV�SHUIRUPHG�E\�WKH�5(0$)(;�&RQVRUWLXP�WR�DQDO\VH�WKLV�SRWHQWLDO�H[SDQGDELOLW\�DQG
GLVVHPLQDWH�5(0$)(;�UHVXOWV�LQ�RLO�RIIVKRUH�LQGXVWU\�DUH�SUHVHQWHG�LQ�VHFWLRQ���

5HFRPPHQGDWLRQV�DQG�FRQFOXVLRQV�DUH�SUHVHQWHG�LQ�VHFWLRQ���
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7KH� ZRUOG� RLO� SURGXFWLRQ� ZDV� L� ����� DERXW� ����� PLOO�� EDUUHOV�GD\� RI� ZKLFK� WKH� 1RUZHJLDQ
SURGXFWLRQ� ZDV� DERXW� ���� ��� 7RWDOO\� 1RUZD\� KDV� DERXW� ����� RI� WKH� NQRZQ� H[SORLWDWLYH� RLO
UHVRXUFHV�DQG�������RI�WKH�NQRZQ�H[SORLWDWLYH�JDV�UHVRXUFHV�LQ�WKH�ZRUOG�

6LQFH� WKH� VWDUW� LQ� ����� WKHUH� KDV� EHHQ� DERXW� ���� RLO�JDV� GLVFRYHULHV� RQ� WKH� 1RUZHJLDQ
FRQWLQHQWDO�VKHOI�DQG����RLO� ILHOGV�DUH�SXW� LQWR�SURGXFWLRQ���7KHUH�H[LVW�SODQV� IRU�GHYHORSLQJ���
ILHOGV�DQG�WKH�UHVW�PD\�EH�EXLOW�RXW�LQ�WKH�IXWXUH�GHSHQGLQJ�RQ�PDUNHW�VLWXDWLRQ�IRU�JDV�

$ERXW�������RLO�FRPSDQLHV�SDUWLFLSDWH�LQ�WKH�RLO�DQG�JDV�H[SORUDWLRQ�RQ�WKH�1RUZHJLDQ�VKHOI��DQG
WKH\�KDYH�GULOOHG�QHDUO\�����ZHOOV��,Q�DGGLWLRQ�WR�WKH�SURGXFWLRQ�RSHUDWRUV�PHQWLRQHG�EHORZ��WKH
PDLQ�H[SORUDWLRQ�FRPSDQLHV�DUH��$JLS��$PHUDGD��$PRFR��%3��&RQRFR��0RELO��7KHVH�FRPSDQLHV
VSHQG�DERXW�����ELOO��12.�HDFK�\HDU�LQ�H[SORUDWLRQ�DFWLYLWLHV�

�� RLO� FRPSDQLHV� DUH� SURGXFWLRQ� RSHUDWRUV� RQ� WKH� VKHOI�� 7KH� SURGXFWLRQ� SODWIRUPV� DUH� XVXDOO\
IL[HG�LQVWDOODWLRQV�EXLOW�LQ�VWHHO�RU�FRQFUHWH�VWD\LQJ�RQ�WKH�VHDIORRU�EXW�WRGD\�LW�LV�PRUH�FRPPRQ
WR�XVH�VXE�VHD� LQVWDOODWLRQV�RU� IORDWLQJ�DUUDQJHPHQWV��7KH�FRPSDQLHV�DUH��6WDWRLO�� (VVR�1RUZD\�
3KLOOLSV�3HWUROHXP��1RUVNH�6KHOO��1RUVN�+\GUR��6DJD�3HWUROHXP�DQG�(OI�3HWUROHXP�1RUZD\�

,QYHVWPHQWV� LQ� WKH�SHWUROHXP�VHFWRU� IURP������ WR�������KDV�EHHQ� LQFUHDVLQJ�� ,Q���������� WKLV
VSHQGLQJ�WRWDOOHG�DERXW�12.����ELOO�SHU�\HDU���6LQFH�WKHQ�LW�KDV�LQFUHDVHG�VXEVWDQWLDOO\��WRWDOOLQJ
VRPH�12.�������ELOO��SHU�\HDU�LQ�IL[HG�FXUUHQF\�IRU�WKH�SHULRG���������

���� 0$,1�723,&6�2)�7+(�0$,17(1$1&(�6,78$7,21

$OO�WKHVH�SODWIRUPV�DQG�LQVWDOODWLRQV�UHSUHVHQW�ODUJH�LQYHVWPHQWV��7KH\�KDYH�DOVR�WR�EH�PDLQWDLQHG
DQG�LW� LV�FDOFXODWHG�WKDW� WKH�PDLQWHQDQFH�FRVW� LV�DERXW����ELOO�12.�SU�\HDU��2I�FRXUVH�WKHUH� LV
ODUJH�SURILWV�IRU�WKH�FRPSDQLHV�LI�WKH�PDLQWHQDQFH�FDQ�EH�PDGH�LQ�D�PRUH�HIIHFWLYH�ZD\�

$Q� LQFUHDVLQJ� DPRXQW� RI� WKH� LQVWDOODWLRQV� DUH� DJHLQJ�� /HVV� LQFRPH� IRXQGDWLRQ� DQG� LQFUHDVLQJ
PDLQWHQDQFH�FRVWV�DV�D�UHVXOW�RI�WKLV�DJHLQJ�SURFHVV�ZLOO�DOVR�JLYH�WKH�LQGXVWU\�GHPDQGV�IRU�PRUH
HIIHFWLYHQHVV�DQG�FRVW�UHGXFWLRQ�PHWKRGV�

7KH� 1RUZHJLDQ� 3HWUROHXP� 'HSDUWPHQW� �13'�� LV� WKH� *RYHUQPHQWV� WRRO� WR� VHW� VWDQGDUG� DQG
PRQLWRU� WKH� OHYHO� RI� VDIHW\� DQG� UHOLDELOLW\�� 7KH� FRPSDQLHV� PDLQWHQDQFH� VWUDWHJLHV�� SODQV� DQG
PDLQWHQDQFH�PDQDJHPHQW�WRGD\�LV�QRW�DW�WKH�OHYHO�WKH�'HSDUWPHQW�GHVLUH�DQG�UHTXLUH�IURP�WKH
RLO� LQGXVWU\�� 7RJHWKHU�ZLWK� WKH� RSHUDWLQJ� FRPSDQLHV� WKH\� WKHUHIRUH� DUH� GRLQJ� D� MRE� WU\LQJ� WR
LPSURYH�WKHVH�VLWXDWLRQ��$PRQJ�RWKHU�WKLQJV�WKH\�KDYH�ZRUNHG�RXW�*XLGHOLQHV�KRZ�WR�RUJDQLVH
DQG�PDQDJH�PDLQWHQDQFH�� ,Q� WKLV�FRQQHFWLRQ� LW� LV�H[SHFWHG� WKDW� FRQGLWLRQ�EDVHG�PDLQWHQDQFH
FDQ�EH�D�WRRO�IRU�WKH�FRPSDQLHV�WR�DFKLHYH�WKH�UHTXLUHG�VWDQGDUG�LQ�WKH�IXWXUH�

7RGD\�FRQGLWLRQ�EDVHG��SUHYHQWLYH�PDLQWHQDQFH�RQ�RLO�RIIVKRUH�SODWIRUPV� LV� LQFUHDVLQJ�EXW� VWLOO
RQ� D� ORZ� OHYHO�� ,W� LV� QRUPDOO\� XVHG� RQ� ODUJH�� FULWLFDO� HTXLSPHQW�� DV� VWDQG�DORQH� VROXWLRQV� RU
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LQWHJUDWHG� LQ� WKH� FRQWURO� V\VWHP� �6&$'$��� /DUJH� DPRXQWV� RI� GDWD� DUH� FROOHFWHG�� EXW� ZLWKRXW
JRRG�HQRXJK�DQDO\VLQJ�DQG�GLDJQRVWLF�PHWKRGV��WKHVH�HIIRUWV�KDYH�VR�IDU�QRW�JLYHQ�WKH�RSHUDWRU
WKH� H[SHFWHG�EHQHILWV�� 7KH� LQVWUXPHQWDWLRQ� LV� DOVR� LQWURGXFLQJ� D�PDLQWHQDQFH�SUREOHP�RQ� WKH
LQVWUXPHQWDWLRQ�HTXLSPHQW�LWVHOI�

5HTXLUHPHQWV�IURP�WKH�DXWKRULWLHV��GHPDQGV�IRU�FRVW�UHGXFWLRQ�WRJHWKHU�ZLWK�LPSURYHG�WRROV�DQG
PRQLWRULQJ� PHWKRGV� DQG� LQVWUXPHQWDWLRQ� TXDOLW\�� ZLOO� SUREDEO\� JLYH� DQ� LQFUHDVHG� LQWHUHVW� IRU
FRQGLWLRQ�EDVHG�PDLQWHQDQFH�

6ROXWLRQV� IURP� 5(0$)(;� �PDLQWHQDQFH� XVHU� QHHGV�� PDLQWHQDQFH� IXQFWLRQV� WR� SOXJ� LQWR� D
SODWIRUP��FRXOG�WKHUHIRUH�EH�WKH�WRROV�WKH�RLO�LQGXVWU\�LV�DVNLQJ�IRU�LQ�WKH�IXWXUH�

���� 285�:25.�,1�5(0$)(;�72*(7+(5�:,7+�2,/�2))6+25(�,1'8675<

7KH�5(0$)(;�H[SORLWDWLRQ�DFWLYLWLHV� WRZDUGV�RLO� RIIVKRUH�SODWIRUP� LQGXVWU\� DUH�PRWLYDWHG� IURP
WKH� VLWXDWLRQ� GHVFULEHG� DERYH�� 7KH� PDLQ� JRDO� LV� WR� PDNH� WKH� 5(0$)(;� FRQFHSW� ZHOO� NQRZQ
DPRQJ�WKH�RSHUDWRUV�DQG�DOVR�WU\�WR�LGHQWLI\�QHHGV�DQG�UHTXLUHPHQWV�WR�D�5(0$)(;�V\VWHP�IURP
WKH� LQGXVWU\�� ,I� WKH\� DUH� GLIIHUHQW� IURP� ZKDW� LV� LGHQWLILHG� LQ� WKH� K\GUR� SRZHU� LQGXVWU\�� LW� LV
QHFHVVDU\�DQG�GHVLUDEOH�WR�WDNH�WKHVH�UHTXLUHPHQWV�LQWR�DFFRXQW�ZKHQ�GHYHORSLQJ�WKH�5(0$)(;
3URMHFW�

)RU�WKH�SURMHFW�LW�ZDV�DQ�DPELWLRQ�WR�XVH�WKH�PHWKRGRORJ\��WKH�§5(0$)(;�ZD\�RI�ZRUNLQJ¨��ZKR
ZDV�HVWDEOLVKHG�LQ�WKH�K\GURSRZHU�SDUW�RI�WKH�SURMHFW��LQ�WKH�ZRUN�WRJHWKHU�ZLWK�WKH�RLO�LQGXVWU\
WR� LGHQWLI\�DQG�VSHFLI\�QHHGV�� IXQFWLRQV�DQG�GDWD�� � ,W�KDV�EHHQ�GLIILFXOW� WR�JHW� WKH�RLO� FRPSDQ\
SHUVRQV� LQYROYHG� WR� VSHQG� WLPH� WRJHWKHU� ZLWK� XV� IRU� WKLV� MRE��:H� KDYH� WR� UHDOLVH� WKDW� WKHVH
SHUVRQV�DUH�EXV\�LQ�WKHLU�GDLO\�MREV��DQG�LQ�VSLWH�RI�WKHLU�UHDO�LQWHUHVW�LQ�PDLQWHQDQFH�VXEMHFWV��LW�LV
GLIILFXOW�IRU�WKHP�WR�VSHQG�KRXU�DQG�GD\V�ZRUNLQJ�RQ�D�SURMHFW�ZKHUH�WKH\�GRQªW�KDYH�DQ\�DFFHVV
RU�ULJKWV�WR�WKH�UHVXOWV�

,QWURGXFLQJ� 5(0$)(;� WR� WKH� RLO� LQGXVWU\� KDV� EHHQ� PDGH� LQ� PDQ\� ZD\V�� 5(0$)(;� SURMHFW
SHUVRQV�KDYH�SUHVHQWHG�D�QXPEHU�RI�DUWLFOHV� LQ� UHOHYDQW�SHULRGLFDOV�� VHPLQDUV�DQG�FRQIHUHQFHV
DQG� LWªV� DOVR� DUUDQJHG� SUHVHQWDWLRQ� PHHWLQJV� WRJHWKHU� ZLWK� (OI�� 1RUVN� +\GUR� DQG� GLIIHUHQW
GHSDUWPHQWV� LQ� 6WDWRLO�� $V�PHQWLRQHG�� LW� DOVR� KDV� EHHQ� SUHVHQWDWLRQV� DQG� GLVFXVVLRQV� WRJHWKHU
ZLWK� WKH�1RUZHJLDQ� 3HWUROHXP�'HSDUWPHQW� DQG� LQ� GLIIHUHQW� FRQQHFWLRQV�ZLWK� VXSSO\� LQGXVWU\�
FRQVXOWV�DQG�5	'�LQVWLWXWLRQV�ZRUNLQJ�XS�WRZDUGV�WKH�RLO�LQGXVWU\�

7RJHWKHU� ZLWK� (OI�� 1RUVN� +\GUR� DQG� 6WDWRLO� ZH� KDYH� GRQH� VRPH�ZRUN� WR� LGHQWLI\� QHHGV� DQG
UHTXLUHPHQWV���,Q�PHHWLQJV��ZRUNVKRSV�DQG�§WHFKQLFDO�UHYLHZV¨�RI�GRFXPHQWV��ZH�KDYH�LGHQWLILHG
D�ORW�RI�QHHGV�DQG�IXQFWLRQV��PRVWO\�H[LVWLQJ�IXQFWLRQV�UHDOLVHG�DV�0DLQWHQDQFH�0RQLWRULQJ�7RROV
�007��LQ�RSHUDWLRQ�RQ�SODWIRUPV�

7KLV�GHOLYHUDEOH�'����UHSRUWV�RQ�WKH�ZRUN�DOUHDG\�GRQH�DQG�SURYLGHV�WR�WKH�QH[W�IXWXUH�WKH�ZRUN
ZKLFK�ZLOO�KDYH�WR�SHUIRUP�WKH�5(0$)(;�VROXWLRQ�FRPPHUFLDOLVDWLRQ��7KH�QHFHVVDU\�5(0$)(;
VROXWLRQV�ODUJH�GLVVHPLQDWLRQ�
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���� 7+(�,7�6<67(0�6,78$7,21

3HWUROHXP�FRPSDQLHV� DOO� RYHU� WKH�ZRUOG� KDYH� ORQJ� VWUXJJOHG�ZLWK� SUREOHPV� RI� GLVSDUDWH� GDWD
IRUPDWV��GLIIHUHQW�GDWDEDVH�V\VWHPV��LQ�KRXVH�GHYHORSHG�DQG�SXUFKDVHG�DSSOLFDWLRQV�WKDW�GR�QRW
FRPPXQLFDWH�ZLWK� HDFK� RWKHU�� DQG� GLYHUVH�ZRUNVWDWLRQV� WKDW� KDYH� VSHFLDOLVHG� FDSDELOLWLHV� EXW
GLIIHULQJ� RSHUDWLRQDO� UHTXLUHPHQWV� DQG� DSSOLFDWLRQ� LQWHUIDFHV�� 7KXV�� WKH\� KDYH� EHHQ� XQDEOH� WR
WDNH�DGYDQWDJH�RI�QHZ�FRPSXWLQJ�RSSRUWXQLWLHV�LQ�D�WLPHO\�RU�FRVW�HIIHFWLYH�PDQQHU�

7KLV�ORQJ�OLVW�RI�SUREOHPV�DOVR�GLUHFWO\�DIIHFWV�VRIWZDUH�DQG�KDUGZDUH�YHQGRUV�WKDW�DUH�RSHUDWLQJ
LQ� WKLV� LQGXVWU\� VHJPHQW�� 7KH\� IDFH� GLIILFXOW� HFRQRPLF� WUDGH�RIIV� RI� ZKDW� ODQJXDJHV�
FRPPXQLFDWLRQ�SURWRFROV��VRIWZDUH�DQG�KDUGZDUH�LQWHUIDFHV�WR�GHYHORS�DQG�RU�VXSSRUW�

7KH� DGYHQW� RI� VRSKLVWLFDWHG� GDWD� PRGHOOLQJ� WRROV�� EHWWHU� GDWDEDVH� PDQDJHPHQW� V\VWHPV�� DQG
QHHG�WR�GHSOR\�FURVV�GLVFLSOLQH�PHWKRGRORJLHV�IRU�WHFKQLFDO�DQG�EXVLQHVV�VROXWLRQV��JLYHV�RLO�DQG
JDV�XSVWUHDP�EXVLQHVVHV�D�QHZ��PRUH�IRFXVHG�GHVLUH�WR�PD[LPLVH�LQIRUPDWLRQ�PDQDJHPHQW�

,W� LV�RQ�WKLV�EDFNJURXQG�WKH�RLO�RIIVKRUH�LQGXVWULHV� ODUJH�HQJDJHPHQW�LQ�VWDQGDUGLVDWLRQ�ZRUN� LQ
326&�DQG�326&�&$(6$5�KDV�WR�EH�XQGHUVWRRG�

7KH�,QIRUPDWLRQ�7HFKQRORJ\�6\VWHP�VLWXDWLRQ�LQ�RLO�RIIVKRUH�LQGXVWU\�GHPRQVWUDWHV�FOHDUO\
WKDW�WKH�PDLQ�UHTXLUHPHQWV�WR�WKH�IXWXUH�,QIRUPDWLRQ�6\VWHP��DUH��
• WR�EH�RSHQ�LQ�RUGHU�WR�UHXVH�DOO�H[LVWLQJ�V\VWHPV��WRROV��VRIWZDUH�SURGXFWV�DOUHDG\�XVHG�DQG

DYDLODEOH�
• WR�EH�GLVWULEXWHG�DOO�DURXQG�WKH�HQWHUSULVH�WR�KDYH�D�FRQVLVWHQW�LQIRUPDWLRQ�DW�WKH�JOREDO

OHYHO�RI�WKH�RLO�RIIVKRUH�FRPSDQ\�
• WR�EH�IOH[LEOH�LQ�RUGHU�WR�LQWURGXFH�DOO�DORQJ�WKH�,7�V\VWHP�OLIH�QHZ�IXQFWLRQV�DQG�DOO�WKH

HYROXWLRQV�QHHGHG��
• WR�EH�VWDQGDUG�LQ�RUGHU�WR�XVH�DOO�H[LVWLQJ�SURGXFWV��WR�FRPPXQLFDWH�DOO�DURXQG�WKH�ZRUOG�LI

QHHGHG��WR�EH�DEOH�WR�HYDOXDWH�DQG�LQWURGXFH�LI�QHFHVVDU\�QHZ�XVHU�QHHGV�WR�EH�VDWLVILHG�

7KLV�,7�V\VWHP�UHTXLUHPHQWV�LQ�RLO�RIIVKRUH�LQGXVWU\�DUH�LQ�DFFRUGDQFH�ZLWK�5(0$)(;
REMHFWLYHV

���� 67$1'$5',6$7,21�:25.�,1�326&�$1'�326&�&($6$5

3HWURWHFKQLFDO� 2SHQ� 6RIWZDUH� &RUSRUDWLRQ� �326&��� LV� D� QRW�IRU�SURILW�� YHQGRU� QHXWUDO
PHPEHUVKLS� FRUSRUDWLRQ� IRXQGHG� LQ� ������ 0DMRU� VSRQVRUV� DUH� %3� ([SORUDWLRQ�� &KHYURQ�� (OI
$TXLWDLQH��0RELO�� 6DXGL� $UDPFR�� 6WDWRLO� DQG� 7H[DFR�� ,WV� PLVVLRQ� LV� WR� EHQHILW� WKH� RLO� DQG� JDV
([SORUDWLRQ� DQG� 3URGXFWLRQ� �(	3�� LQGXVWU\� E\� HVWDEOLVKLQJ�� PDLQWDLQLQJ� DQG� SURPRWLQJ
VSHFLILFDWLRQV�WR�EH�XVHG�DV�VWDQGDUGV�IRU�WKH�VKDULQJ�RI�LQIRUPDWLRQ�WKURXJK�DVVHW�OLIH�F\FOH��7KH
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EHQHILWV�RI�XVLQJ� LQWHUQDWLRQDO� LQGXVWU\� VWDQGDUGV� DUH�EHWWHU�EXVLQHVV�GHFLVLRQV� WKURXJK� VKDULQJ
DQG�FROODERUDWLRQ�DQG�UHGXFHG�FRVW�DQG�WLPH�

326&�LV�QRZ�D�����PHPEHU�RUJDQLVDWLRQ�UHSUHVHQWLQJ�ODUJH�DQG�VPDOO�YHQGRUV�DQG�VXSSOLHUV�RI
SURGXFWV�� VHUYLFHV� DQG� GDWD�� JRYHUQPHQW� DJHQFLHV�� XQLYHUVLWLHV� DQG� UHVHDUFK� FHQWUHV�� RWKHU
VWDQGDUGV�RUJDQLVDWLRQV�DQG�RLO�FRPSDQLHV�

326&�KDV�GHYRWHG�WKH�ODVW�VL[�\HDUV�FROODERUDWLQJ�ZLWK�LWV�PHPEHUV�DQG�RWKHU�LQGXVWU\�VWDQGDUGV
JURXSV��33'0��3,''��6(*��$3,��63(��HWF����FRPSXWHU�VWDQGDUGV�JURXSV��;23(1��26)��2'0*�
$16,�� 64/�� HWF��� DQG� RWKHU� LQGXVWU\� JURXSV� �67(3�� &$''(7&�� 3,67(3�� (3,67/(�� 3/$17� 67(3�
HWF���� 326&� XVHV� H[LVWLQJ� VSHFLILFDWLRQV� DQG� WHFKQRORJLHV� ZKHUH� DSSURSULDWH�� DQG� LQYLWHV
FRQWULEXWLRQV�IURP�WKH�LQGXVWU\�ZKHUH�DGGLWLRQDO�RQHV�DUH�QHHGHG�

7KH�326&�FRPPXQLW\�KDV�HVWDEOLVKHG�DQG�GHOLYHUHG�WHFKQLFDO�SURGXFWV�ZLWK�UHFRPPHQGDWLRQV
WR�EX\HUV��YHQGRUV�DQG�GHYHORSHUV�WR�WKH�LQGXVWU\���

• (SLFHQWUH� ¥� DQ� LQWHJUDWHG�� OLIHF\FOH� (	3� �([SORUDWLRQ� DQG� 3URGXFWLRQ�� ORJLFDO� GDWD
PRGHO��3URYLGHV�D�FRPPRQ�YRFDEXODU\�DQG�HQDEOHV�(	3�RUJDQLVDWLRQV�WR�UHGXFH��LQ�D
V\VWHPDWLF� PDQQHU�� ZDVWHG� HIIRUWV� RQ� UHIRUPDWWLQJ� GDWD�� PRGLI\LQJ� GDWDEDVHV� DQG
VWRULQJ�GDWD�UHGXQGDQWO\�

• 'DWD�$FFHVV�DQG�([FKDQJH�6SHFLILFDWLRQV�¥�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��$3,�
IRU� WKH� (SLFHQWUH� 'DWD� PRGHO�� 3URYLGHV� VWDQGDUG� SURJUDPPLQJ� LQWHUIDFH� VR� WKDW
DSSOLFDWLRQV� FDQ� UHDG�� ZULWH� DQG� H[FKDQJH� GDWD� VWRUHG� LQ� 326&� GDWD� VWRUHV
LQGHSHQGHQWO\�RI�KRZ�WKH�GDWD�VWRUH�LV�LPSOHPHQWHG�

• (SLJUDPPH� DQG� 3()� ¥� 326&� H[FKDQJH� ILOH� IRUPDW� VSHFLILFDWLRQV�� 3URYLGHV� D
UHGXFWLRQ�LQ�WKH�QHHG�IRU�PDQ\�GLIIHUHQW�IRUPDWV�IRU�H[FKDQJLQJ�(	3�LQIRUPDWLRQ�

• 8VHU�6W\OH�*XLGH�¥�VSHFLILFDWLRQV�IRU�D�FRPPRQ�ORRN�DQG�IHHO�IRU�(	3�DSSOLFDWLRQV�
3URYLGHV�D�PHDQV�IRU�XVHUV�WR�PRYH�HDVLO\�EHWZHHQ�DSSOLFDWLRQV�ZLWKRXW�KDYLQJ�WR�EH
UHWUDLQHG�RQ�WKH�XVH�RI�WKH�JUDSKLFDO�XVHU�LQWHUIDFH�RI�HDFK�

• %DVH� FRPSXWLQJ� VWDQGDUGV�¥� XQGHUO\LQJ� JHQHULF� KDUGZDUH� DQG� VRIWZDUH� VWDQGDUGV
UHTXLUHG�WR�VXSSRUW�D�326&�EDVHG�FRPSXWLQJ�HQYLURQPHQW�

                                                          
1 The following standards and specifications contain sections which, through reference in the text, constitute part
of the POSC specification:
• C Language International Organisation for Standardisation: ISO/IEC 9899: 1990 C Language Standard.
• (;35(66� International Organisation for Standardisation: ISO 10303-11: 1993 Industrial automation

systems and integration – Product data representation and exchange – Part 11: The EXPRESS Language
Reference Manual.

• SQL International Organisation for Standardisation: ISO 9075: 1992 Database Language SQL
• (SLFHQWUH�Petrotechnical Open Software Corporation: 1993 POSC93a Software Integration Platform,

(SLFHQWUH�/RJLFDO�'DWD�0RGHO��YHUVLRQ����, Epicentre Logical Data Model, version 2.1 and Epicentre Data
Model, version 1.0.
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&$(6$5�2IIVKRUH�LV�D�MRLQW�LQGXVWU\�GDWD�VWDQGDUGLVDWLRQ�SURMHFW�LQLWLDWHG�LQ������WR�UHGXFH�WKH
OLIH�F\FOH�FRVW�DQG�GHYHORSPHQW�WLPH�RI�RIIVKRUH�RLO�DQG�JDV�IDFLOLWLHV��7KH�LQLWLDO�VSRQVRUV�RI�WKH
SURMHFW�ZHUH�$NHU��%3��%URZQ�	�5RRW��'Q9��(OI��.YDHUQHU��1RUVN�+\GUR��7KH�5HVHDUFK�&RXQFLO�RI
1RUZD\�� 6DJD� DQG� 6WDWRLO�� )URP� ����� ,%0�� ,QWHUJUDSK�� /OR\GªV� 5HJLVWHU� DQG�2UDFOH� KDYH� DOVR
EHFRPH� VSRQVRUV�� 7KH� LQLWLDWLYH� ZDV� UHRUJDQLVHG� LQ� ����� DQG� FROODERUDWLRQ� DJUHHPHQW� ZDV
HQWHUHG� LQWR� ZLWK� 326&�� 7KH� 326&�&$(6$5� 3URMHFW� ZDV� IXQGHG� E\� WKH� &$(6$5� 2IIVKRUH
6SRQVRUV� WR�GHYHORS�VSHFLILFDWLRQV� IRU�HIILFLHQW�HOHFWURQLF�H[FKDQJH�� VKDULQJ�DQG� LQWHJUDWLRQ�RI
RLO�DQG�JDV�IDFLOLW\�OLIH�F\FOH�LQIRUPDWLRQ�

7KH�LQLWLDO�SURMHFW�ZDV�GHVLJQHG�WR�DFKLHYH�

• 6ROXWLRQV�WKDW�ZLOO�PHHW�LQGXVWU\�UHTXLUHPHQWV�IRU�GDWD�VKDULQJ�DV�ZHOO�DV�H[FKDQJH

• 8VHIXO�UHVXOWV�ZLWKLQ�WZR�\HDUV��LQGXVWU\�KDYH�DOUHDG\�VWDUWHG�LPSOHPHQWDWLRQ��

7KH� SURMHFW� IRFXV� KDV� EHHQ� RQ� UHTXLUHPHQWV� IRU� WHFKQLFDO� LQIRUPDWLRQ� XVHG� LQ� HQJLQHHULQJ�
FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�XSVWUHDP�RLO�DQG�JDV� IDFLOLWLHV��3URYLVLRQ� LV�DOVR�PDGH� WR� LQFOXGH
VRPH�FRVW�� DGPLQLVWUDWLRQ�DQG�SODQQLQJ� LQIRUPDWLRQ�ZKHUH� LW� LV� UHTXLUHG� WR� VXSSRUW� WHFKQLFDOO\
EDVHG�OLIH�F\FOH�DFWLYLWLHV�

7KUHH�SULRULW\�DUHDV�RI�ZRUN�KDYH�EHHQ�LGHQWLILHG�

• 3URGXFH�DJUHHG�VWDQGDUGV�IRU�GLJLWDO�GHVFULSWLRQV�RI�IDFLOLW\�SURGXFWV

• 8QGHUVWDQG�DQG�IDFLOLWDWH� WKH�XVH�RI�DYDLODEOH� WHFKQRORJ\�IRU� LPSOHPHQWDWLRQ�RI� WKH
VWDQGDUGV

• (QFRXUDJH�DQG�DVVLVW�WDNH�XS�RI�WKH�VWDQGDUGV�DQG�WHFKQRORJ\�E\�WKH�EXVLQHVV�

7KH�SURMHFW�KDV�EHHQ�LQWHUQDWLRQDO� LQ�VFRSH�DQG�KDV�XVHG�WKH�326&�RSHQ�SURFHVV� WR�DVFHUWDLQ
UHTXLUHPHQWV� DQG� DJUHH� RQ� WKH� QHFHVVDU\� VWDQGDUGV�� 7KH� SURMHFW� ZLOO� GHYHORS� GHPRQVWUDWLRQ
LPSOHPHQWDWLRQV�EDVHG�RQ�WKH�VWDQGDUGV�DQG�SURYLGH�VXSSRUW�WR�RUJDQLVDWLRQV�LQYROYHG�LQ�WDNH�
XS� DQG� LPSOHPHQWDWLRQ�� 7KH� PDLQ� WHFKQRORJLFDO� EDVLV� IRU� WKH� SURMHFW� LV� WKH� UHOHYDQW� SDUWV� RI
,62�67(3�DQG�326&�(SLFHQWUH��GDWD�PRGHO��

6XPPDU\�RI�326&�&$(6$5�RYHUDOO�UHTXLUHPHQWV��

• ,PSOHPHQWDWLRQV�RI�WKH�3URGXFW�0RGHO�VKDOO�XVH�RSHQ�VWDQGDUGV��LI�DYDLODEOH��

• ,PSOHPHQWDWLRQV�VKDOO�UXQ�RQ�DQ�RSHQ�V\VWHPV�LQIUDVWUXFWXUH�¥�L�H��FRPSXWHU�SODWIRUPV�DQG
V\VWHP�VRIWZDUH�WKDW�IROORZ�RSHQ�VWDQGDUGV�ZLWKLQ�WKH�IROORZLQJ�V\VWHP�DUHDV��XVHU�LQWHUIDFH�
$3,V�WR�RSHUDWLQJ�V\VWHP�DQG�RWKHU�V\VWHP�VRIWZDUH��LQWHUIDFH�WR�GDWD
FRPPXQLFDWLRQ�VRIWZDUH��DFFHVV�WR�WKH�VWRUHG�GDWD�LQ�D�'%06��SURJUDPPLQJ�ODQJXDJHV�

• ,PSOHPHQWDWLRQV�PXVW�IROORZ�WKH�WKUHH�VFKHPD�DUFKLWHFWXUH��DOVR�FDOOHG�WKH�$16,�63$5&
$UFKLWHFWXUH�DIWHU�WKH�FRPPLWWHH�WKDW�SURSRVHG�LW���7KHUHIRUH�D�326&�&$(6$5�'DWD�$FFHVV
0HWKRG�LV�UHTXLUHG�

                                                          
2 This requirements are described in detail in the POSC/CAESAR Web-page: http://www.posccaesar.org/
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• ,PSOHPHQWDWLRQV�RI�WKH�3URGXFW�0RGHO�VKRXOG�VXSSRUW�WKH�XVHUVª�FRQFHSW�RI�VKDULQJ�WKH
������VDPH�GDWD�VWRUH�¥�L�H��WKH\�VKRXOG�WKLQN�RI�WKH�GDWD�DV�EHLQJ

• VWRUHG�LQ�RQH�FRPPRQ�GDWD�VWRUH
• DYDLODEOH�DW�WKHLU�ILQJHUWLSV��LQGHSHQGHQW�RI�SODFH�ORFDWLRQ�
• DYDLODEOH�DW�DQ\�WLPH��LQGHSHQGHQW�RI�WLPH�
• XS�WR�GDWH�¥�L�H��WKH�GDWD�YDOXHV�DUH�©DV�LV�QRZª�XQOHVV�KLVWRULFDO�GDWD�LV�ZDQWHG�

• ,Q�FRPSXWHU�WHUPLQRORJ\��WKH�WHFKQLFDO�LPSOHPHQWDWLRQ�RI�WKH�YLUWXDO�FRPPRQ�GDWD�VWRUH
VKRXOG�EH�WUDQVSDUHQW�WR�WKH�XVHU��)URP�WKH�FRPSXWHU�V\VWHP�GHYHORSHUªV�SRLQW�RI�YLHZ
WKHUHIRUH�ZH�PD\�GHULYH�WKH�UHTXLUHPHQW�WKDW�DGHTXDWH�GDWD�PDQDJHPHQW�V\VWHPV�DQG

������WRROV�PXVW�EH�LQ�SODFH��LQFOXGLQJ�
• D�UHSRVLWRU\�ZLWK�LQIRUPDWLRQ�RQ�WKH�SK\VLFDO�GDWD�VWRUHV�DQG�WKHLU�PDSSLQJV�WR�WKH

FRQFHSWXDO�'DWD�0RGHO�DQG�WKH�5HIHUHQFH�'DWD�/LEUDU\
• WRROV�IRU�GDWD�FKHFN�RXW�IURP�DQG�FKHFN�LQ�WR�GDWD�VWRUHV
• WRROV�IRU�GDWD�FRQVROLGDWLRQ�

• 7KH�LPSOHPHQWDWLRQ�RI�WKH�326&�&$(6$5�3URGXFW�0RGHO�VKRXOG�DLP�DW�LQWHUDFWLYH
LQWHURSHUDELOLW\�EHWZHHQ�WKH�EXVLQHVVª�DSSOLFDWLRQV�DQG�VKRXOG�WU\�WR�PLQLPLVH�EDWFK�
SURFHVVLQJ�RI�GDWD�

• ,PSOHPHQWDWLRQV�RI�WKH�3URGXFW�0RGHO�PXVW�VXSSRUW�WKH�UHTXLUHPHQWV�RI�WKH�DSSOLFDWLRQ
GHYHORSHG��7KHVH�UHTXLUHPHQWV�PD\�UHTXLUH�GLIIHUHQW�WHFKQLFDO�LPSOHPHQWDWLRQV�GHSHQGLQJ
RQ�WKH�W\SH�RI�DSSOLFDWLRQ�¥�L�H��VSHFLDO�SXUSRVH�DSSOLFDWLRQV�DQG�LQIRUPDWLRQ�DQDO\VLV
DSSOLFDWLRQV��,Q�WHUPV�RI�DSSOLFDWLRQ�GHYHORSPHQW��WKLV�PD\�LQFOXGH�WKH�IROORZLQJ
UHTXLUHPHQWV�
• VXSSRUW�FRQFXUUHQW�DFFHVV�WR�GDWD
• VXSSRUW�RQ�OLQH�DFFHVV�WR�DQG�PDQLSXODWLRQ�RI�GDWD�LQ�DQRWKHU�SK\VLFDO�GDWD�VWRUH��HLWKHU

YLVLEOH�RU�WUDQVSDUHQW�WR�WKH�XVHU�

• 326&�&$(6$5�DSSOLFDWLRQ�LQWHUIDFH��LPSOHPHQWDWLRQV�RI�WKH�3URGXFW�0RGHO�VKRXOG�XVH�D
VWDQGDUGLVHG�VHW�RI�JUDSKLFDO�SUHVHQWDWLRQV�RI�3URGXFW�0RGHO�FRQFHSWV��LFRQV��V\PEROV��DQG
RI�OH[LFDO�SUHVHQWDWLRQV�RI�3URGXFW�0RGHO�FRQFHSWV��ODEHOV�RQ�VFUHHQV�DQG�UHSRUWV�

������PHQX�HQWULHV��

• ,PSOHPHQWDWLRQV�RI�WKH�326&�&$(6$5�3URGXFW�0RGHO�VKRXOG�SUHIHUDEO\�EH�§FRPSRQHQWV¨
WKDW�PD\�EH�ERXJKW�RII�WKH�VKHOI�DQG�WKDW�PD\�SOD\�WRJHWKHU�WR�VXSSRUW�XVHU�WDVNV�

���� 2,/�2))6+25(�,1'8675<��5(0$)(;�5(48,5(0(176

,Q� RUGHU� WR� EH� XVHG� LQ� WKH� QH[W� IXWXUH� LQ� RLO�� RIIVKRUH� LQGXVWU\�� 5(0$)(;� KDV� WR�PHHW� WKH� RLO
RIIVKRUH� UHTXLUHPHQWV� �RSHQ�� GLVWULEXWHG�� VWDQGDUG�� IOH[LEOH� L�H��� FRPLQJ� IURP� WKHVH� 326&� DQG
326&�&$(6$5�SURMHFWV�



remafex 'HOLYHUDEOH���� 2,/�2))6+25(�,1'8675<�
'06�$SSOLFDWLRQ�����������������������������������������������������������������������,7�V\VWHP�UHTXLUHPHQWV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

$V�VHHQ�IURP�WKH�DERYH�PHQWLRQHG��QHDUO\�DOO�RSHUDWRUV��VXSSOLHUV�DQG�YHQGRUV�LQ�WKH�1RUZHJLDQ
RLO� LQGXVWU\�� SDUWLFLSDWH� DQG� WDNH� LQWR� DFFRXQW� WKH� 326&� DQG� 326&�&$(6$5� VWDQGDUGLVDWLRQ
ZRUN��)RU�QHZ�VRIWZDUH�GHYHORSHUV�ZKR�ZDQW�WR�H[SORLW�WKHLU�SURGXFWV�WR�WKLV�LQGXVWU\��LW�VHHPV
OLNH�DQ�LQHYLWDEOH�UHTXLUHPHQW�WR�IROORZ�VWDQGDUGV��GDWD�PRGHOV��UHFRPPHQGDWLRQV��WHUPLQRORJ\
HWF���FRPLQJ�IURP�WKHVH�SURMHFWV�

7KLV�ZLOO�EH�WKH�PDLQ�DQG�WKH�VWURQJHVW�UHTXLUHPHQW�IRU�WKH�5(0$)(;�&RQVRUWLXP��WR�VHW�XS�DQG
WR�SUHSDUH�5(0$)(;�VROXWLRQV�WKDW�IXOILO�WKHVH�UHTXLUHPHQWV�GXH�WR�VWDQGDUGV�

7R�H[SORLW�5(0$)(;�LQ�RLO�RIIVKRUH�LQGXVWU\�5(0$)(;�&RQVRUWLXP�ZLOO�KDYH�WR�PHHW�WKHVH
UHTXLUHPHQWV�LQ�GHWDLOV��%XW�WRGD\�ZH�FDQ�EH�FRQILGHQW��DOO�WKHVH�UHTXLUHPHQWV�ZHUH�H[SUHVVHG�DW
WKH�EHJLQQLQJ�RI�WKH�5(0$)(;�SURMHFW�DQG�FRQVWLWXWHG�WKH�VWDUWLQJ�UHTXLUHPHQWV�WR�WKH
5(0$)(;�SURMHFW�WR�GHILQH�DQG�GHVLJQ�WKH�5(0$)(;�ZD\�RI�ZRUNLQJ�DQG�WKH�5(0$)(;
DUFKLWHFWXUH�

5(0$)(;�VROXWLRQV�PHHW�WKH�2LO�2IIVKRUH�,QGXVWU\�,7�6\VWHP�5HTXLUHPHQWV��5(0$)(;
&RQVRUWLXP�KDYH�ZRUNHG�IRU�WKDW�DQG�ZH�VKDOO�FRQWLQXH�QRZ�LQ�WKH�RLO�RIIVKRUH�GHWDLOHG�QHHGV�

�,W�ZLOO�EH�D�FKDOOHQJH�WR�WKH�5(0$)(;�1RUZHJLDQ�SDUWQHU�LQ�WKH�QH[W�IXWXUH�WR�IROORZ�XS�WKLV
ZRUN�



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�UHIHUHQFH�PRGHO
'06�$SSOLFDWLRQ�������������������������������������������������������������������������DQG�RLO�RIIVKRUH�LQGXVWU\

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

��� 0$,17(1$1&(�5()(5(1&(�02'(/�$1'�2,/�2))6+25(�,1'8675<

5(0$)(;�DUFKLWHFWXUH�ZDV�GHVLJQHG�LQ�RUGHU�WR�EH�LQWHJUDWHG�LQWR�WKH�&RQWURO�0DLQWHQDQFH�DQG
7HFKQLFDO�0DQDJHPHQW�6\VWHP�PRGHO��UHIHU�WR�VHFWLRQ�����KHUHDIWHU��WR�GHDO�ZLWK�WKH�JOREDO
0DLQWHQDQFH�5HIHUHQFH�0RGHO�RI�DQ�HQWHUSULVH�DQG�FRQVHTXHQWO\�5(0$)(;�DUFKLWHFWXUH�LV�DEOH
WR�
• EH�RSHQ
• XVH�WKH�H[LVWLQJ�V\VWHPV�DQG�WRROV�DOUHDG\�DYDLODEOH�LQ�WKH�HQWHUSULVH��007�
• H[FKDQJH�GDWD�LQIRUPDWLRQ�ZLWK�&RQWURO�V\VWHP
• H[FKDQJH�GDWD�LQIRUPDWLRQ�ZLWK�7HFKQLFDO�0DQDJHPHQW�6\VWHP��LI�WKH\�GR�H[LVW�
• H[FKDQJH�GDWD�LQIRUPDWLRQ�ZLWK�0DLQWHQDQFH�0DQDJHPHQW�6\VWHP��LI�WKH\�GR�H[LVW�

$OO�WKHVH�LQWHUIDFHV�QHHGHG�WR�PHHW�WKH�0DLQWHQDQFH�5HIHUHQFH�0RGHO�DUH�GHILQHG�LQ�WKH
5(0$)(;�DUFKLWHFWXUH��6HH�DOVR�'�����FKDSWHU����

���� &006�02'(/�352326('�72�2,/�2))6+25(�,1'8675<

7KH� 5(0$)(;� SURMHFW� DLPV� DW� GHILQLQJ� DQG� SURSRVLQJ� QHZ� VROXWLRQV� ZLWK� D� ,QWHOOLJHQW
'LVWULEXWHG� 0DLQWHQDQFH� 6\VWHP� ZKLFK� PDQDJHV� WKH� JOREDO� PDLQWHQDQFH� DFWLYLW\� IRU
PDQXIDFWXULQJ�IDFLOLWLHV�

7R�GHVFULEH�WKLV�JOREDO�PDLQWHQDQFH�DFWLYLW\��5(0$)(;�ZKR�GHDOV�ZLWK� WKH�PDLQWHQDQFH�DLGHG
RSHUDWLRQ� RQ� LQGXVWULDO� VLWHV�� KDV� WDNHQ� XS� WKH� &006� PRGHO� �&RQWURO�� 0DLQWHQDQFH� DQG
7HFKQLFDO�0DQDJHPHQW�6\VWHP��FRPLQJ�IURP�WKH�(&�IXQGHG�SURMHFWV�',$6�DQG�35,$0�
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remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�UHIHUHQFH�PRGHO
'06�$SSOLFDWLRQ�������������������������������������������������������������������������DQG�RLO�RIIVKRUH�LQGXVWU\

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

7KLV�PRGHO�GHPRQVWUDWH�YHU\�ZHOO�WKDW�,7�V\VWHPV�IRU�WKH�IXWXUH�KDV�WR�LQWHJUDWH�WKLV�JOREDO�YLVLRQ
UHODWHG�WR�LWV�DFWLYLWLHV�WR�DQ�LQGXVWULDO�IDFLOLW\��DQG�DURXQG�D�FRPPRQ�GDWDEDVH��WR�GLVWULEXWH�WKH
IXQFWLRQV�DVVRFLDWHG�WR�HDFK�RI�WKHVH�DFWLYLWLHV�

7KLV�PRGHO�ZDV�SURSRVHG�DQG�GLVFXVVHG�DV�VXFK�WR�RLO�RIIVKRUH�SDUWQHUV���7KH�PRGHO�ZDV�DJUHHG
DQG�D�ODUJH�GLVFXVVLRQ�ZDV�HQJDJHG�DURXQG�WKH�WHFKQLFDO�PDQDJHPHQW�LVODQG�DQG�WKH�LQWHUIDFH
ZLWK�5(0$)(;�VROXWLRQV�

���� ,17(5)$&(� %(7:((1� 5(0$)(;� $1'� 7(&+1,&$/�0$1$*(0(17� 6<67(06� � ,1�2,/
2))6+25(�,1'8675<

,Q�WKH�1RUZHJLDQ�RLO�LQGXVWU\�WRGD\��WKH�6$3�V\VWHP�IURP�6$3�$*�LV�LQWURGXFHG�DV�WKH�RYHUDOO�,7
V\VWHP��6HH�DOVR�'�����FKDSWHU�����7KLV� LV� WKH�VLWXDWLRQ�ERWK� LQ�6WDWRLO�DQG� LQ�1RUVN�+\GUR�DQG
WKH\�ERWK�PDNH�ODUJH�HIIRUWV�WR�WDNH�WKH�V\VWHP�LQ�XVH�IRU�GLIIHUHQW�SXUSRVHV�

,Q� WKH� 7HFKQLFDO�0DLQWHQDQFH�0DQDJHPHQW� DUHD� WKH� 6$3� 5��� 30� �3ODQW�0DLQWHQDQFH�� LV� WKH
DFWXDO�DSSOLFDWLRQ�� ,W� LV�VDLG� WR�EH�D�VRIWZDUH�VROXWLRQ�WKDW�FRYHUV�DOO�PDQDJHPHQW�PDLQWHQDQFH
WDVNV� IRU� D� FRPSDQ\�� ,W� VXSSRUWV� WKH� SODQQLQJ� DQG� H[HFXWLRQ� RI� DOO�PDQDJHPHQW�PDLQWHQDQFH
DFWLYLWLHV��UHJDUGLQJ��V\VWHP�DYDLODELOLW\��FRVWV��PDWHULDO�DQG�SHUVRQDO�GHSOR\PHQW�

7KH�DSSOLFDWLRQ�LV�PDGH�RSHQ�IRU�LQWHJUDWLRQ�ZLWK�GLIIHUHQW�H[WHUQDO�V\VWHPV�DV�

• *HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV��*,6�

• &$'�6\VWHPV

• 3ODQW�'DWD�&ROOHFWLRQ�6\VWHPV

• 6\VWHPV�IRU�HQWHULQJ�PHDVXUHPHQWV�DQG�RU�FRXQWHU�UHDGLQJV��6&$'$�

)LJXUH�����D�,QWHJUDWLRQ�EHWZHHQ�6$3�5���30��6&$'$�DQG�5(0$)(;�

Partner system
(PCS,SCADA, REMAFEX,

R/3 Plant Maintenance
Business Application

OCX or C
(generated by R/3)

R/3
RFC function module

CPI-C

OCX = OLE Custom Control eXtension



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�UHIHUHQFH�PRGHO
'06�$SSOLFDWLRQ�������������������������������������������������������������������������DQG�RLO�RIIVKRUH�LQGXVWU\
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

5(0$)(;�PD\�EH�SHUFHLYHG�DV�DQ�DSSOLFDWLRQ�VLPLODU��RU�D�VXSSOHPHQW�WR�WKH�WZR�ODVW�NLQGV�RI
V\VWHPV��7RGD\�QR�6&$'$�RU�'DWD�&ROOHFWLQJ�6\VWHP�LV�NQRZQ�IRU�SUHGLFWLYH�RU�FRQGLWLRQ�EDVHG
PDLQWHQDQFH�

)LJXUH�����E�3RVVLEOH�LQWHJUDWLRQ�EHWZHHQ�6$3�5���30��6&$'$�DQG�5(0$)(;

,Q�D�PRUH�GHWDLOHG�ZD\�ILJXUH�����E�VKRZV�D�SRVVLEOH�LQWHJUDWLRQ�EHWZHHQ�6$3�5���30�DV�D
7HFKQLFDO�0DQDJHPHQW�6\VWHP��WKH�6&$'$�DQG�3URFHVV�FRQWURO�V\VWHP�DQG�5(0$)(;�DV�D
V\VWHP�IRU�SUHGLFWLYH�DQG�FRQGLWLRQ�EDVHG�PDLQWHQDQFH�

%RWK�LQ�6WDWRLO��PHWKDQRO�SURGXFWLRQ�DW�7MHOGEHUJRGGHQ��DQG�LQ�1RUVN�+\GUR�$JUL��IHUWLOL]HU
SURGXFWLRQ�LQ�+HU�\D��WKH\�WRGD\�XVH�6$3�5���30�DV�D�7HFKQLFDO�0DQDJHPHQW�6\VWHP�
0DQXDOO\�WKH\�WDNH�PHDVXUHPHQWV�DQG�FRXQWHU�EDVHG�GDWD�RU�SRLQW�LQ�WLPH�GDWD�IURP�WKH
6&$'$�DQG�SURFHVV�PRQLWRULQJ�V\VWHP�RYHU�WR�6$3�5���30�ZKHUH�WKH\�DUH�IROORZHG�XS�LQ�ZRUN
RUGHUV�HWF��,W�LV�VDLG�IURP�6$3�$*�WKDW�WKH�QH[W�YHUVLRQ�RI�6$3�ZLOO�KDYH�EHWWHU�VROXWLRQV�IRU
LQWHJUDWLQJ�RQ�OLQH�FRQGLWLRQ�EDVHG�PHVVDJHV�DQG�DODUPV�

7KH�5)&�FRQQHFWLRQ�EHWZHHQ�6&$'$��5(0$)(;�DQG�6$3�VWDQGV�IRU�§5HPRWH�)XQFWLRQ�&DOO¨
ZKLFK�LV�6$3ªV�RSHQ�VWDQGDUG�SURJUDPPDEOH�LQWHUIDFH�WRRO�

7KLV�VROXWLRQ�KDV�WR�EH�VWXGLHG�IXUWKHU�EHIRUH�D�SRVVLEOH�LPSOHPHQWDWLRQ��+HUH�LWªV�WDNHQ�DV�DQ
H[DPSOH�

PHDVXULQJ
GHYLFHV�	
DFWXDWRUV

3URFHVV
&RQWURO
6\VWHP

SCADA
SAP

R/3-PM

3URFHVV�DQG�HTXLSPHQW�FRQGLWLRQ

FieldBUS

RFC

2SHUDWLRQDO
FRQWURO

6XSHUYLVRU\�FRQWURO
	�GDWD�DFTXLVLWLRQ

0DLQWHQDQFH�DFWLYLWLHV

5(0$)(;

RFC



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�UHIHUHQFH�PRGHO
'06�$SSOLFDWLRQ�������������������������������������������������������������������������DQG�RLO�RIIVKRUH�LQGXVWU\
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

���� 5(0$)(;�&$1�*,9(�6$3�$1'�27+(5�006�$''('�9$/8(

$V�PHQWLRQHG��LQ�6&$'$�V\VWHPV�WRGD\�WKHUH�DUH�OLPLWHG�SRVVLELOLWLHV�WR�KDQGOH�QXPHURXV
PDLQWHQDQFH�IXQFWLRQV�OLNH�ZH�GR�LQ�5(0$)(;��0DLQWHQDQFH�0DQDJHPHQW�6\VWHPV�OLNH�6$3�5��
¥�30�DQG�RWKHUV��DOVR�FRQFHQWUDWH�WR�UHDOLVH�D�GLIIHUHQW�PDLQWHQDQFH�IXQFWLRQDOLW\�WKDQ�ZH�GR�LQ
5(0$)(;��$V�VKRZQ�LQ�����WKH�WKUHH�V\VWHPV�ZLOO�JDLQ�JUHDW�EHQHILWV�IURP�FR�RSHUDWLRQ�ZLWK
HDFK�RWKHU�

,Q�RUGHU�WR�REWDLQ�LQWHJUDWLRQ�ZLWK�6$3�DQG�RWKHU�006��YHQGRUV�DQG�GHYHORSHUV�RI�WKHVH
V\VWHPV�KDV�EHHQ�FRQWDFWHG��7KURXJK�6$3�1RUZD\�ZKR�LV�D�YHQGRU�RI�WKH�6$3�GLIIHUHQW
PRGXOHV��ZH�KDYH�JRW�D�FRQWDFW�LQ�WKH�GHYHORSPHQW�GHSDUWPHQW�LQ�6$3�*HUPDQ\��:H�KDYH�DOVR
EHHQ�LQ�FRQWDFW�ZLWK�VLPLODU�SHUVRQV�LQ�RWKHU�FRPSDQLHV�GHYHORSLQJ�006��QDPHO\�3RZHO�'DWD
$6��D�GHYHORSHU�DQG�YHQGRU�RI�006�WR�HQHUJ\�FRPSDQLHV�LQ�6FDQGLQDYLD�DQG�,)6��,QWHUQDWLRQDO
)LQDQFLDO�6HUYLFH���D�6ZHGLVK�FRPSDQ\��RSHUDWLQJ�DOO�RYHU�WKH�ZRUOG�ZLWK�006�DQG�RWKHU
VRIWZDUH�V\VWHPV�

2XU�FRQWDFW�DQG�GLVFXVVLRQV�WRJHWKHU�ZLWK�WKHVH�FRPSDQLHV�ZLOO�KRSHIXOO\�JLYH�WKH�UHVXOW�WKDW
WKHVH�YHQGRUV�PDS�EHWZHHQ�5(0$)(;�DQG�WKHLU�006�WKH�JOREDO�0DLQWHQDQFH�5HIHUHQFH
0RGHO�LQ�WKH�QH[W�IXWXUH�

7KLV�VWXG\�GHPRQVWUDWHV�WKDW�JOREDO�PDLQWHQDQFH�DSSURDFK�JDWKHULQJ�5HDO�7LPH�0DLQWHQDQFH
�5(0$)(;��DQG�0DQDJHPHQW�0DLQWHQDQFH��6$3��FDQ�EH�DQDO\VHG��VSHFLILHG�DQG�GHYHORSHG
WKURXJK�WKH�0DLQWHQDQFH�5HIHUHQFH�0RGHO�SURSRVHG�E\�5(0$)(;�



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�PRQLWRULQJ�WRRO��007��
'06�$SSOLFDWLRQ�����������������������������������������������������������2,/�2))6+25(�,1'8675<

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

��� 0$,17(1$1&(�021,725,1*�722/6��007����2,/�2))6+25(�,1'8675<

7KH�DLP�RI�WKLV�VHFWLRQ�LV�WR�JLYH�H[DPSOHV�RQ�0DLQWHQDQFH�0RQLWRULQJ�7RROV�LQ�WKH�PDUNHW
ZKLFK�DUH�HYDOXDWHG�E\�XVHUV�ZKHQ�LQWURGXFLQJ�FRQGLWLRQDO�EDVHG�PDLQWHQDQFH�LQ�WKHLU�ROG�DQG
QHZ�IDFLOLWLHV��%\�DQDO\VLQJ�WKHLU�VXLWDELOLW\�WR�EH�SOXJJHG�LQWR�WKH�5(0$)(;�SODWIRUP��ZH�DOVR�VD\
VRPHWKLQJ�DERXW�WKH�RSHQQHVV�LQ�WKH�SODWIRUP��,Q�WKH�IROORZLQJ�007V�IRU�WKH�RLO�RIIVKRUH�VHFWRU�
K\GUR�SRZHU�VHFWRU�DQG�RWKHUV�DUH�GHVFULEHG�

���� 5(68/76�)520�$�0$5.(7�6859(<

$�EULHI�0DUNHW� 6XUYH\� KDV� EHHQ� GRQH� E\� WKH� SDUWQHUV� WR� JHW� DQ� RYHUYLHZ� RI� DOUHDG\� H[LVWLQJ
007V� LQ� WKH� PDUNHW�� (),� �QRZ� 6,17()� (QHUJ\� 5HVHDUFK� $6�� KDV� FRQFHQWUDWHG� RQ� 007V
HVSHFLDOO\� LQWHUHVWLQJ� IRU� WKH� RLO� RIIVKRUH� LQGXVWU\�� )URP� ('3� DQG� ,EHUGUROD� 007V� IRU
K\GURSRZHU�KDV�EHHQ�LQWURGXFHG��ZKLOH�&5$1�KDV�OLQHG�XS�VRPH�WRROV�IRU�JHQHULF�IXQFWLRQV�RQ
IDXOW�DQDO\VLV��IXQFWLRQDO�WUHH�L�H�

,Q� VSLWH�RI� WKH� IDFW� WKDW� WKHVH� WRROV�QRUPDOO\�DUH�GHVLJQHG� IRU�HTXLSPHQW� LQ� VSHFLILF� LQGXVWULHV�
PDQ\�RI�WKHP�ZLOO�EH�LQGHSHQGHQW�RI�LQGXVWU\�DUHD��7KH�VDPH�WRROV�IRU�YLEUDWLRQ�PRQLWRULQJ�PD\
EH�XVHG�IRU�DOO�NLQG�RI�URWDWLQJ�PDFKLQHU\�DQG�RI�FRXUVH�WKH�JHQHULF��DQDO\VLQJ�WRROV�LQWURGXFHG
E\�&5$1��PD\�EH�XVHG�RQ�DOO�NLQG�RI�SURFHVVHV�

7KH�007V�DUH�UHFRUGHG�LQ�WKH�WDEOH�EHORZ��DQG�LQ�$QQH[���LW�LV�JLYHQ�D�VKRUW�GHVFULSWLRQ�IRU���
RI� WKH�PRVW� LQWHUHVWLQJ� WRROV� DUH� JLYHQ�� � ,W� LV� DOVR� VDLG� VRPHWKLQJ� DERXW� WKHLU� VXLWDELOLW\� WR� EH
FRQQHFWHG�¨SOXJJHG�LQWR�§�WKH�5(0$)(;�SODWIRUP�

1R 1DPH $UHD�RI�XVH ,QWURGXFHG�E\
6��� 'DWD�0DQDJHU������IRU�:LQGRZV�17 9LEUDWLRQ (),
6��� 7UHQGPDVWHU������IRU�:LQGRZV�17 9LEUDWLRQ (),
6��� 9LEURQHW 9LEUDWLRQ (),
6��� &203$66 9LEUDWLRQ (),
6��� 0HWDO6&$1 2LO�$QDO\VLV (),
6��� 0DJ1(7 2LO�$QDO\VLV (),
6��� )HUUR6&$1��PRGHO����� 2LO�$QDO\VLV (),
6��� )60��)LHOG�6LJQDWXUH�0HWKRG &RUU��PRQLWRU (),
6��� 0XOWL&RUU�0.,,��0XOWL/RJ &RUU��PRQLWRU (),
6��� 6\VWHP�9.( 0RQLWRULQJ (),
6��� 4XLFN&KHFN�,, 'LDJQRVLV (),
'��� 7,*(5 'LDJQRVLV (),
'��� 520(; 'LDJQRVLV (),
$��� (QJLQHHU�$VVLVW���� $QDO\VLV (),

7DEOH���������007V�LQWURGXFHG�E\�(),��XVHG�LQ�WKH�RLO�RIIVKRUH�LQGXVWU\��7KHVH�007V�PD\�DOO
EH� VXLWDEOH� WR� EH� §SOXJJHG� LQWR¨� WKH� 5(0$)(;� SODWIRUP�� RU� WKH\� DUH� V\VWHPV� VLPLODU� WR
5(0$)(;�DQG�PD\�EH�LQWHJUDWHG�RU�XVHG�LQ�SDUDOOHO�



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�PRQLWRULQJ�WRRO��007��
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1R 1DPH $UHD�RI�XVH ,QWURGXFHG�E\
6��� $*06��$LU�*DS�0RQLWRULQJ�6\VWHP 9LEUDWLRQ ('3
6��� =220 9LEUDWLRQ ('3
6��� 6%9��6WDWRU�%DU�9LEUDWLRQ�HYDOXDWRU 9LEUDWLRQ ('3
6��� +\GUR6&$1���URWRU�PRXQWHG�6FDQ 0RQLWRULQJ ('3
6��� 3'$�,9 'LVFKDUJH ('3
6��� 9,026��9LEUDWLRQ�0RQLWRULQJ�6\VWHP 9LEUDWLRQ ('3
6��� &06��&DYLWDWLRQ�0RQLWRULQJ�6\VWHP ('3
6��� �����0RQLWRULQJ�6\VWHP 9LEUDWLRQ ('3
6��� 5)��5DGLR�)UHTXHQF\��0RQLWRULQJ�6\VWHP

+)�',$*�'LDJQRVWLF�0RGHO
'LVFKDUJH ('3

6��� *HQ*XDUG 'LVFKDUJH ('3
6��� +30�6\VWHP��XQGHU�GHYHORSPHQW� 9LEUDWLRQ�L�H� ('3
$��� $GYLVRU 9LEUDWLRQ ('3
$��� *(02�¥�0RQLWRU�	�'LDJQRVLV�V\VWHP 0RQL�	�'LDJ ('3
'��� 0,&$$ 'LDJQRVLV ('3
6��� 352026+<*(6 9LEUDWLRQ ,%(5'52/$

7DEOH������ ����007V�LQWURGXFHG�E\�('3�DQG�,%(5'52/$�XVHG� LQ�WKH�K\GURSRZHU� LQGXVWU\�
$OVR�WKHVH�007V�PD\�DOO�EH�VXLWDEOH�WR�EH�§SOXJJHG�LQWR¨�WKH�5(0$)(;�SODWIRUP��RU�WKH\�DUH
V\VWHPV�VLPLODU�WR�5(0$)(;�DQG�PD\�EH�LQWHJUDWHG�RU�XVHG�LQ�SDUDOOHO�

1R 1DPH $UHD�RI�XVH ,QWURGXFHG�E\
$��� 2$6<6 $QDO\VLV &5$1
$��� 5(/,$6(3 $QDO\VLV &5$1
$��� 62),$ $QDO\VLV &5$1
$��� (YHQW�7UHH $QDO\VLV &5$1
$��� )DLO�0RGH $QDO\VLV &5$1
$��� )DXOW�7UHH $QDO\VLV &5$1
$��� )0(&$ $QDO\VLV &5$1
$��� 3)$�3UR $QDO\VLV &5$1
$��� 5&0�&RVW $QDO\VLV &5$1
$��� 573 $QDO\VLV &5$1

7DEOH����������JHQHULF�007V�LQWURGXFHG�E\�&5$1�XVHG�LQ�DOO�W\SH�RI�SURFHVV�LQGXVWU\�
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���� 35(6(17$7,21�2)�0076�,1�86(�,1�7+(�2,/�,1'8675<

����� 7UHQGPDVWHU������IRU�:LQGRZV�IURP�%HQWO\�1HYDGD�&RUSRUDWLRQ��%1&�

,QGXVWULHV� DUH� DFWLYHO\� VHDUFKLQJ� IRU� SURYHQ� V\VWHPV� WKDW� FDQ� PDNH� WKHP� UXQ� PRUH
HIILFLHQWO\�� $ERXW� ���� FRPSDQLHV� DURXQG� WKH� ZRUOG� KDYH� IRXQG� WKDW� LPSOHPHQWLQJ� DQ
RQOLQH�SHULRGLF�PDFKLQHU\�PRQLWRULQJ�V\VWHP��VXFK�DV�7UHQGPDVWHU������IRU�:LQGRZV�� LV
DQ� HIIHFWLYH� PHWKRG� IRU� LPSURYLQJ� RYHUDOO� SODQW� PDLQWHQDQFH� HIILFLHQF\�� 7KH� V\VWHP
SURYLGH�DFFXUDWH�FXUUHQW�LQIRUPDWLRQ�RQ�WKH�FRQGLWLRQ�RI�WKH�PDFKLQHU\�WR�WKH�SHRSOH�ZKR
QHHG�LW��ZKHQ�WKH\�QHHG�LW�DQG�LQ�WKH�IRUPDW�WKH\�QHHG��,W�DOORZV�RQH�RU�PRUH�XVHUV��VXFK
DV� HQJLQHHUV�� WHFKQLFLDQV�� RSHUDWRUV� DQG� PDFKLQHU\� H[SHUWV�� LPPHGLDWH� DFFHVV� WR� WKLV
LQIRUPDWLRQ�

7UHQGPDVWHU������IRU�:LQGRZV�LV�PRUH�WKDQ�MXVW�D�VRIWZDUH�SURJUDP��LWªV�D�FRPSOHWH�QHZ
V\VWHP�DUFKLWHFWXUH��8VLQJ�:LQGRZV�SURYLGHV�D�IOH[LEOH�VROXWLRQ�IRU�ERWK�VWDQG�DORQH�DQG
GLVWULEXWHG� PDFKLQHU\� LQIRUPDWLRQ� DQG� PDQDJHPHQW� V\VWHPV�� )LJXUH� ���� RXWOLQHV� KRZ
7UHQGPDVWHU� ����� IRU�:LQGRZV� FDQ� EH� FRQILJXUHG� DV� D� GLVWULEXWHG� V\VWHP�ZLWK� RQH� RU
PRUH�GDWD�DFTXLVLWLRQ�VHUYHU�DQG�GLVSOD\�FRPSXWHUV�

)LJXUH�����RXWOLQHV�KRZ�WKH�V\VWHP�FDQ�EH�FRQILJXUHG�DV�D�VLPSOH�VWDQG�DORQH�V\VWHP��ZLWK
D�VLQJOH�FRPSXWHU�XVHG�IRU�ERWK�GDWD�DFTXLVLWLRQ�DQG�GLVSOD\�

7KLV�FRPSXWHU�EDVHG��RQ�OLQH�V\VWHP�DXWRPDWLFDOO\� VDPSOH��SURFHVVHV�DQG� WUHQGV�GDWD� IRU
HYHU\�SRLQW�LQ�WKH�V\VWHP��,I�D�VDPSOH�IRU�D�SRLQW�H[FHHGV�DODUP�OHYHOV�SUH�GHILQHG�E\�WKH
XVHU��DQ�DQQXQFLDWLRQ�DW�WKH�FRPSXWHU�RFFXUV���,WªV�D�GDWD�FROOHFWLRQ�V\VWHP�IOH[LEOH�HQRXJK
WR� DFFHSW� VLJQDOV� IURP� D� YDULHW\� RI� ORZ�FRVW� WUDQVGXFHUV� DQG� SURFHVV� LQSXWV� LQ� D� SODQW
LQFOXGLQJ�

• $FFHOHUDWLRQ

• 9HORFLW\

• 'LVSODFHPHQW

• .H\SKDVRU��VSHHG�RU�SKDVH�UHIHUHQFH�

• 7HPSHUDWXUH

• 2WKHUV��5(%$0��SURFHVV�VLJQDOV����WR����P$�RU����WR���9GF�

:LWK� 7UHQGPDVWHU� ����� 5HPRWH�$FFHVV� 6RIWZDUH� DQG� D� KLJK�VSHHG�PRGHP� �RU� 56����
56���� FRQQHFWLRQ��� WKH� XVHU� FDQ� FRQYHQLHQWO\� LGHQWLI\� DQG� GLDJQRVH� SRVVLEOH� PDFKLQH
SUREOHPV�IURP�DQ\�ORFDWLRQ�DW�DQ\�WLPH�

)RU�7UHQGPDVWHU������WKHUH�LV�DOVR�D�'LVWULEXWHG�&RQWURO�6\VWHP�,QWHUIDFH�6RIWZDUH�RSWLRQ�
6\VWHP� §ODVW� UHDG¨� GDWD� DQG� DODUP� FRQGLWLRQ� LQIRUPDWLRQ� FDQ� EH� UHDG� E\� D� '&6� DQG
GLVSOD\HG�WR�DQ�RSHUDWRUV�VFUHHQ��VR�KH�FDQ�PDNH�EHWWHU�LQIRUPHG�RSHUDWLQJ�DFWLRQV�



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�PRQLWRULQJ�WRRO��007��
'06�$SSOLFDWLRQ�����������������������������������������������������������2,/�2))6+25(�,1'8675<

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

)LJXUH������6\VWHP�DUFKLWHFWXUH�IRU�D�QHWZRUNHG��PXOWLWDVNLQJ�7UHQGPDVWHU������IRU
:LQGRZV
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)LJXUH������7UHQGPDVWHU������IRU�:LQGRZV�FRQILJXUHG�DV�D�VWDQG�DORQH�V\VWHP�

$�7UHQGPDVWHU������IRU�:LQGRZV�V\VWHP�LV�W\SLFDOO\�FRPSULVHG�RI�

• 2QH�RU�PRUH�FRPSXWHUV�ZLWK�7UHQGPDVWHU������'DWD�$FTXLVLWLRQ�6RIWZDUH��'DWD
$FTXLVLWLRQ�6HUYHU�

• 7UHQGPDVWHU������'LVSOD\�&RQILJXUDWLRQ�6RIWZDUH�RQ�WKH�GDWD�DFTXLVLWLRQ�VHUYHU�RU�RQ
D�VHSDUDWH�'LVSOD\�&RPSXWHU�

• 2SWLRQDO�7UHQGPDVWHU������'LVWULEXWHG�&RQWURO�6\VWHP�LQWHUIDFH�VRIWZDUH�PRGXOH

• 7UHQGPDVWHU������6\VWHP�KDUGZDUH�



remafex 'HOLYHUDEOH���� 0DLQWHQDQFH�PRQLWRULQJ�WRRO��007��
'06�$SSOLFDWLRQ�����������������������������������������������������������2,/�2))6+25(�,1'8675<

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

7KH�GDWD�DFTXLVLWLRQ�VHUYHU�LV�UHVSRQVLEOH�IRU�FROOHFWLQJ�LQIRUPDWLRQ�IURP�ILHOG�WUDQVGXFHUV�DQG
VHQVRUV��,W�DFWV�DV�WKH�QHWZRUN�VHUYHU�LI�LQVWDOOHG�RQ�D�QHWZRUN��,W�FRQWDLQV�WKH�6LJQDO�3URFHVVLQJ
$GDSWRU�V��DQG�RSWLRQDO�FDUGV�IRU�QHWZRUNLQJ��H[WHUQDO�DQQXQFLDWLRQ�DQG�LQWHUQDO�PRGHP�
7UHQGPDVWHU������'DWD�$FTXLVLWLRQ�6RIWZDUH�LV�ORDGHG�RQ�WKH�GDWD�DFTXLVLWLRQ�VHUYHU��)RU
GLVWULEXWHG�V\VWHPV��PXOWLSOH�GDWD�DFTXLVLWLRQ�XQLWV�FDQ�EH�ORFDWHG�WKURXJKRXW�D�SODQW�DQG
LQWHUIDFHG�WRJHWKHU�XVLQJ�D�QHWZRUN��$OO�VHUYHUV�FDQ�EH�FRQILJXUHG�DQG�FRQWUROOHG�HLWKHU�ORFDOO\
RU�UHPRWHO\��XVLQJ�D�GLVSOD\�FOLHQW�

����� 0XOWL/RJ�IURP�&RUU2FHDQ�$6$

0XOWL/2J�LV�D�IOH[LEOH�DQG�SRZHUIXO�VROXWLRQ�IRU�UHPRWH�FRUURVLRQ�PRQLWRULQJ��7KH�0XOWL/RJ
FDQ�EH�D�UXJJHG��VWDQG�DORQH�EDWWHU\�SRZHUHG�PXOWL�SXUSRVH�ILHOG�XQLW�ZKLFK�FDQ�EH�XVHG
DV� D� VLQJOH� RU� PXOWL�FKDQQHO� GDWD� ORJJHU�� $OWHUQDWLYHO\� WKH� 0XOWL/RJ� FDQ� EH� FRQQHFWHG
GLUHFWO\��RU�WKURXJK�&RUU2FHDQV�)LHOG%XV�6\VWHP��WR�D�3&�IRU�RQOLQH�PRQLWRULQJ�RI�PXOWLSOH
SUREHV�

7KH� )LHOG%XV� V\VWHP� ZLOO� SURYLGH� SRZHU� IRU� FKDUJLQJ� WKH� 0XOWL/RJ� EDWWHULHV� DQG� ZLOO
LQWHUIDFH�EHWZHHQ� WKH�0XOWL/RJ� VWDWLRQV� DQG� WKH�3&� IRU�GDWD�GRZQORDGLQJ��3&� IXQFWLRQV
VXFK� DV� GDWD� GRZQORDGLQJ� DQG� 0XOWL/RJ� VHWXS� LV� SHUIRUPHG� ZLWK� 0XOWL7UHQG� VRIWZDUH�
0XOWL7UHQG�FDQ�DOVR�GLVSOD\�GDWD�DQG�VWRUH�GDWD�LQ�$6&,,�IRUPDW�

)LJXUH� ����� 0XOWL/RJ� FRQQHFWHG� WKURXJK� D� )LHOGEXV� V\VWHP� WR� D� 3&� IRU� RQOLQH
PRQLWRULQJ�
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���� 5(48,5(0(176� 72� $� 5(0$)(;� 3/$7)250� 287/,1('� )520� 7+(6(� 0076� $1'
6<67(06

7KH� 7UHQGPDVWHU� ����� IRU�:LQGRZV� LV� LQ�PDQ\� ZD\V� D� SDUDOOHO� WR� 5(0$)(;�� � 2XWOLQHG� DV� D
VWDQG�DORQH�V\VWHP�LW�FDQ�EH�ORRNHG�XSRQ�DV�5(0$)(;�'$6�/06��EXW�PD\�KDYH�PRUH�DQDO\VLQJ
DQG�GLDJQRVLQJ�VRIWZDUH�DYDLODEOH�

7KH�EHQHILWV�IRU�5(0$)(;�DJDLQVW�7UHQGPDVWHU������LV�WKH�UHPRWH�VROXWLRQ�ZKHUH�WKH�'$6�/06
KDV�D�PRUH�GLVSOD\LQJ�IXQFWLRQ��DQG�WKH�DQDO\VLQJ��WUHQGLQJ�DQG�GLDJQRVH�VRIWZDUH�LV� ORFDWHG�LQ
WKH�&06��%HFDXVH�RI�WKDW�ZH�FDQ�DGG�PRUH��LQQRYDWLYH�IXQFWLRQV�

7KH� 5(0$)(;� PRGHOOLQJ� PHWKRG� DQG� §ZD\� RI� ZRUNLQJ¨� LV� DOVR� D� WRRO� JLYLQJ� EHQHILWV� IRU
5(0$)(;�E\�JLYLQJ�RSSRUWXQLWLHV�WR�HDVLO\�LQWHJUDWH�QHZ�IXQFWLRQV�LQWR�WKH�SODWIRUP�

%RWK� V\VWHPV� DUH� RSHUDWLQJ� RQ� D� :LQGRZV�:LQGRZV� 17� SODWIRUP� DQG� PD\� WKHUHIRUH� EH
LQWHJUDWHG��RU�XVHG�LQ�SDUDOOHO�WR�HQKDQFH�WKH�WRWDO�EHQHILW�IRU�WKH�XVHU�

0XOWL/RJ� LV� PRUH� OLNH� D�007� DV� ZH� NQRZ� LW� LQ� WKH� 5(0$)(;� 3URMHFW��:RUNSDFNDJH� �� �� IRU
H[DPSOH�WKH�(),�IXQFWLRQ�6��3DUWLDO�'LVFKDUJH�0RQLWRULQJ��GHVFULEHG� LQ�'HOLYHUDEOH�'������%RWK
IRU�0XOWL/RJ� DQG� 6��� WKH� 3&� LV� D� GDWD� DFTXLVLWLRQ� V\VWHP� DQG�PD\� DOVR� EH� WKH� DQDO\VLQJ� DQG
GLVSOD\� XQLW�� $V� IRU� 6��� 0XOWL/RJ� PD\� HDVLO\� EH� LQWHJUDWHG� LQ� D� 5(0$)(;� SODWIRUP� HLWKHU� E\
GRZQORDGLQJ�VRIWZDUH�DQG�GDWD� IURP�WKH�0XOWL/RJ�3&� WR� WKH�5(0$)(;�/06��RU� WR�JR�GLUHFWO\
IURP� WKH� VHQVRUV� WKURXJK� WKH� 0XOWL/RJ� )LHOGEXV� WR� 5(0$)(;� /06�� ,Q� WKDW� FDVH� 0XOWL/RJ
DQDO\VLQJ�VRIWZDUH�PD\�EH�LQVWDOOHG�LQ�WKH�/06�RU�LQ�WKH�&06�

,Q� DQ\� FDVHV�� RSHQQHVV� RI� WKH� 5(0$)(;� SODWIRUP� WKURXJK� PXOWL� SURWRFROV� KDUGZDUH
PHFKDQLVPV� �LQ�SDUWLFXODU� ILHOG�EXV��SHUIRUPHG� WKURXJK� WKH� )LHOG�&RPPXQLFDWLRQ� ,QWHUIDFH
PDNHV�SRVVLEOH�WKH�OLQN�RI�HDFK�007�WR�5(0$)(;�

7KHVH�SRVVLELOLWLHV�ZLOO�EH�IXOO\�GLVVHPLQDWHG�DV�007�5HTXLUHPHQWV�WR�007�YHQGRUV�
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��� 2,/�2))6+25(�,1'8675<���5(0$)(;�(;3/2,7$7,21�$1'�',66(0,1$7,21�

���� ,1752'8&7,21
7DVN�����DLPV�DW�DQDO\VLQJ�WKH�SRVVLEOH�XVH�RI�WKH�5(0$)(;�FRQFHSWV�DQG�UHVXOWV�LQ�WKH�RLO
RIIVKRUH�SODWIRUP�LQGXVWULDO�VHFWRU��%\�GRLQJ�WKLV��ZH�ZDQW�WR�PDNH��WKH�5(0$)(;�FRQFHSW�PRUH
JHQHUDO��DQG�PDNH�LW�XVDEOH�LQ�D�ZLGHU�FRQWH[W�WKDQ�SRVVLEOH�E\�WKH�FRPSDQLHV�GLUHFWO\�LQYROYHG
LQ�WKH�H[SHULPHQWDO�WDVNV�RI�WKH�5(0$)(;�SURMHFW�

'XH�WR�WKLV��(),V�DFWLYLWLHV�KDYH�EHHQ�D�FRPELQDWLRQ�RI�H[SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�LQLWLDWLYHV
WRZDUGV�WKH�VHFWRU��2XU�ILUVW�FKDOOHQJH�ZDV�WR�JHW�FRQWDFW�ZLWK�FRPSDQLHV�DQG�SHUVRQV�ZLOOLQJ�WR
GR�D�MRE�LQ�WKH�SURMHFW��/DWHU�ZH�KDYH�DOVR�PDGH�HIIRUWV�WR�PDNH�WKH�5(0$)(;�FRQFHSW�NQRZQ
LQ�D�ODUJHU�SDUW�RI�WKH�VHFWRU�

���� +2:�72�$3352$&+�7+(�2,/�6(&725
7KH�ILUVW�FRQWDFW�ZLWK�WKH�RLO�VHFWRU�ZDV�WKURXJK�WKH�PDUNHW�VXUYH\�LQ�7�����DVNLQJ�DOVR�WKH�RLO
FRPSDQLHV�DERXW�WKHLU�LQWHUHVW�LQ�PDLQWHQDQFH�DQG�WKHLU�SRVVLELOLWLHV�WR�GR�D�MRE�WRJHWKHU�ZLWK
WKH�SURMHFW����RLO�FRPSDQLHV�JDYH�D�SRVLWLYH�DQVZHU����RWKHUV�JRW�WKH�LQIRUPDWLRQ�SDFNDJH��EXW
WKH\�GLG�QRW�DQVZHU�WKH�TXHVWLRQQDLUH�DERXW�PDLQWHQDQFH�LQ�JHQHUDO�QHLWKHU�GLG�WKH\�KDYH�WLPH
WR�SDUWLFLSDWH�LQ�WKH�SURMHFW�ZRUN��'XH�WR�WKLV�UHVSRQVH��RXU�VWUDWHJ\�IRU�WKH�ZRUN�FDQ�EH
VXPPDULVHG�DV�IROORZV�

• ,Q�RUGHU�WR�H[SORLW�WKH�5(0$)(;�FRQFHSW��WU\�WR�VXUYH\�UHTXLUHPHQWV�IURP�WKH�RLO
VHFWRU�WR�VXFK�D�V\VWHP��5HTXLUHPHQWV�PD\�EH�WR�KDUGZDUH�DQG�VRIWZDUH
�DUFKLWHFWXUH��VWDQGDUGLVDWLRQ��RSHQQHVV���LQWHUIDFHV���RUJDQLVDWLRQ�SKLORVRSK\�
PDLQWHQDQFH�WHFKQRORJ\�

• ([SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�RI�WKH�5(0$)(;�FRQFHSW�WR�WKH�RLO�VHFWRU�E\
SUHVHQWLQJ�WKH�SURMHFW�DQG�WKH�FRQFHSW�LQ�RLO�RIIVKRUH�UHODWHG�QHZVSDSHUV�DQG
SHULRGLFDOV��VHPLQDUV��FRQIHUHQFHV�DQG�RWKHU�HYHQWV�ZHUH�ZH�DUH�PHHWLQJ�RLO�LQGXVWU\
SHUVRQV�

���� 25*$1,6$7,21�2)�7+(�:25.

������ 7R�H[SORLW�WKH�V\VWHP

6XUYH\LQJ�V\VWHP�UHTXLUHPHQWV�KDV�EHHQ�RUJDQLVHG�DV�VHYHUDO�PHHWLQJV�ZLWK�WKH�WKUHH
1RUZHJLDQ�RLO�FRPSDQLHV��(/)�3HWUROHXP�1RUZD\��6WDWRLO�DQG�1RUVN�+\GUR��:H�KDYH�DOVR�KDG�D
PHHWLQJ�ZLWK�WKH�1RUZHJLDQ�3HWUROHXP�'LUHFWRUDWH��13'��

7KHUH�KDYH�DOVR�EHHQ�PHHWLQJV�ZLWK�FHQWUDO�SHUVRQV�LQ�WKH�&(&�(635,7�SURMHFW�85*(17��8VHU
5HIHUHQFH�*URXS�IRU�WKH�([SORLWDWLRQ�RI�1HZ�7HFKQRORJLHV���DQG�ZLWK�SHUVRQV�GLUHFWO\�ZRUNLQJ�LQ
WKH�VWDQGDUGLVDWLRQ�DFWLYLWLHV�XQGHU�326&��3HWURFKHPLFDO�2SHQ�6RIWZDUH�&RUSRUDWLRQ��DQG
326&�&$(6$5��D�FROODERUDWLRQ�EHWZHHQ�326&�DQG�&$(6$5�2IIVKRUH���7KH�UHVXOWV�IURP�WKLV
UHTXLUHPHQW�ZRUN�DUH�SUHVHQWHG�LQ�$11(;�,�LQ�WKLV�UHSRUW�
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������ ([SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�DFWLYLWLHV

,Q�RUGHU�WR�PDNH�WKH�5(0$)(;�FRQFHSW�DQG�VRIWZDUH�V\VWHP�ZHOO�NQRZQ�LQ�WKH�RLO�LQGXVWU\��(),
SHUVRQV�KDYH�SXEOLVKHG�VHYHUDO�DUWLFOHV�LQ�WHFKQLFDO�SHULRGLFDOV��PDGH�SUHVHQWDWLRQV�LQ�PHHWLQJV�
VHPLQDUV��FRQIHUHQFHV�L�H��'LUHFWO\�UHODWHG�WR�WKH�RLO�LQGXVWU\��WKH�PRVW�LPSRUWDQW�DFWLYLWLHV�DUH�

• (LYLQG�6ROYDQJ��9HGOLNHKROG�RJ�WLOVWDQGVNRQWUROO�L�HONUDIWDQOHJJ����¨0DLQWHQDQFH�DQG�FRQGLWLRQ
PRQLWRULQJ�LQ�HOHFWULFDO�LQVWDOODWLRQV¨��
3DSHU�SUHVHQWHG�RQ�WKH�DQQXDO�FRQIHUHQFH�DW�1718�LQ�-DQXDU\������

• (LYLQG�6ROYDQJ��%HGUH�YHGOLNHKROG�¥�ODYHUH�UHJQLQJ���¨%HWWHU�0DLQWHQDQFH�¥�ORZHU�LQYRLFH¨��
$UWLFOH�LQ�WKH�1RUZHJLDQ�WHFKQLFDO�SHULRGLFDO�¨7(.1,6.�8.(%/$'¨�QU���������IHEUXDU�������

• -�UQ�+HJJVHW��(LYLQG�6ROYDQJ��%LUJHU�6WHQH��5(0$)(;�¥�Q\WW�,7�NRVHSW�IRU�WLOVWDQGVEDVHUW�YHGOLNHKROG�
�¨5(0$)(;���1HZ�,7�FRQFHSW�IRU�FRQGLWLRQDO�EDVHG�PDLQWHQDQFH¨��
$UWLFOH�LQ�WKH�1RUZHJLDQ�HOHFWURWHFKQLFDO�SHULRGLFDO�¨(/(.752¨�LQ�0D\������

• (��6ROYDQJ��5(0$)(;��$UWLFOH�LQ�;(5*,�������WKH�6,17()�(QHUJ\�5HVHDUFK�SHULRGLFDO�

2IILFLDO�SUHVHQWDWLRQV�JLYHQ�WR�
• ��SHUVRQV�DW�(OI�3HWUROHXP�1RUZD\�LQ�)HEUXDU\�����
• ����SHUVRQV�IURP�GLIIHUHQW�SDUWV�RI�1RUVN�+\GUR��SURFHVV��RLO��K\GURSRZHU��LQ�-XQH������
• ��SHUVRQV�DW�WKH�1RUZHJLDQ�3HWUROHXP�'LUHFWRUDWH��6XSHUYLVLRQ�'HSDUWPHQW�L�-XQH������
• 3UHVHQWDWLRQ�IRU�WKH�FRQWDFW�SHUVRQ�LQ�6WDWRLO�IRU�WKH�&(&�SURMHFW�§85*(17¨�LQ�-XQH������
• ��SHUVRQV�DW�6WDWRLO��%HUJHQ��,QVWUXPHQWDWLRQ�DQG�$XWRPDWLRQ�6HFWLRQ�LQ�1RYHPEHU������
• 6HYHUDO�PHHWLQJV�ZLWK�6WDWRLO�5	'�LQ�7URQGKHLP�GXULQJ������DQG������
• 3UHVHQWDWLRQ�RI�5(0$)(;�WR�0U��6FKM�OEHUJ��1718��WKH�&KDLUPDQ�RI�WKH�1RUZHJLDQ�0DLQWHQDQFH

6RFLHW\�DQG�6HFUHWDU\�RI�WKH�(XURSHDQ�0DLQWHQDQFH�6RFLHW\��()106�
• &RQWDFW�ZLWK�WKH�0DLQWHQDQFH�0DQDJHU�DW�6WDWRLOV�0HWKDQRO�3ODQW�DW�7MHOGEHUJRGGHQ��0D\������
• &RQWDFW�ZLWK�WKH�0DLQWHQDQFH�0DQDJHU�DW�1RUVN�+\GUR�$JUL��3RUVJUXQQ��0D\������
• &RQWDFW�ZLWK�WKH�SURGXFW�PDQDJHU�RI�6$3�5���30��LQ�6$3�1RUZD\��0D\������
• 6KRUW�3UHVHQWDWLRQ�IRU�WKH�6WHHULQJ�FRPPLWWHH�RI�WKH�&25'�IRUXP��&25'�¥�&R�RSHUDWHG�2SHUDWLRQ

DQG�0DLQWHQDQFH�¥�5HVHDUFK�DQG�'HYHORSPHQW�2IIVKRUH��0D\������

���� +2:�72�(;3/2,7�7+(�$3352$&+�72:$5'6�7+(�2,/�6(&725�
,Q�WKLV�ILQDO�SDUW�RI�WKH�SURMHFW�ZH�KDYH�WR�FRQFHQWUDWH�RXU�UHVRXUFHV�LQ�DQDO\VLQJ�RXU�GDWD�DQG
ZULWLQJ�WKH�UHSRUWV��2XU�FRQWDFW�ZLWK�WKH�RLO�FRPSDQLHV�PHQWLRQHG�DERYH��ZLOO�FRQWLQXH��EXW�QRZ
WR�ILQDOLVH�WKH�GLVFXVVLRQV�DQG�WR�UHYLHZ�WKH�GUDIW�IRU�GHOLYHUDEOH�'�����7KH\�ZLOO�EH�UHDGLQJ�DQG
YHULI\LQJ�GUDIWV�DQG�PD\�SDUWLFLSDWH�LQ�D�SODQQHG�ZRUNVKRS�����0DUFK�������

:H�ZLOO�FRQWLQXH�RXU�H[SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�ZRUN��DQG�VR�IDU�WKH�IROORZLQJ�DFWLYLWLHV�DUH
SHUIRUPHG�

• )RU�WKH����PHPEHUV�RI�WKH�(XURSHDQ�0DLQWHQDQFH�6RFLHW\��DW�WKHLU�DQQXDO�PHHWLQJ�LQ�%UXVVHO�DW����
0D\�������3UHVHQWDWLRQ�JLYLQJ�RQ�EHKDOI�RI�WKH�SURMHFW�E\�0U��6FKM�OEHUJ��1718�
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• )RU�UHSUHVHQWDWLYHV�IURP�1RUVN�+\GUR�(XURSHDQ�SODQWV��D�EULHI�LQWURGXFWLRQ�WR�5(0$)(;�JLYHQ�E\�0U�
5DJQDU�6WRNNH��WKH�0DLQWHQDQFH�0DQDJHU�DW�1RUVN�+\GUR�$JUL��0D\������

• 7R�WKH�&25'�)RUXP�6WHHULQJ�&RPPLWWHH�LQ�WKHLU�PHHWLQJ�LQ�$XJXVW������

���� ),1,6+,1*�7+(�7$6.�7����$1'�7+(�'(/,9(5$%/(�'���

:LWK� WKH� DYDLODEOH� UHVRXUFHV� SXW� RQ� WKH� H[SORLWDWLRQ� DQG� GLVVHPLQDWLRQ� ZRUN� WRZDUGV� WKH� RLO
VHFWRU��ZH�WKLQN�WKH�DLP�RI�WDVN�7����LV�UHDFKHG�

• :H� KDYH� LGHQWLILHG� D� ORW� RI� XVHU� QHHGV�IXQFWLRQV� LQ� WKH� RLO� RIIVKRUH� VHFWRU� LQ� RXU
PDUNHW�VXUYH\�RI�0RQLWRULQJ�0DLQWHQDQFH�7RROV��$ERXW����007V�ZKR�ZDV�SODQQHG
WR�EH�UHDOLVHG�RQ�WKH�§*XOOIDNV¨�RLO�SURGXFWLRQ�SODWIRUP�DUH�LGHQWLILHG������RI�WKHP�DUH
RI� D� W\SH�ZKLFK�PD\�EH� §SOXJJHG¨� LQ� D� 5(0$)(;� FRQFHSW� DQG�ZH� KDYH� DQDO\VHG
WKHP�UHJDUGLQJ�ZKDW�NLQG�RI�UHTXLUHPHQWV�WKH\�PD\�KDYH�RQ�WKH�5(0$)(;�SODWIRUP�

• :H�KDYH�PDGH�D� ORW�RI�H[SORLWDWLRQ�DQG�GLVVHPLQDWLRQ�DFWLYLWLHV� LQ�RUGHU� WR�PDNH� LW
HDV\�IRU�D�IXWXUH�5(0$)(;�SURGXFW�WR�EH�LQWURGXFHG�LQ�WKH�RLO�LQGXVWU\�VHFWRU�

• 6RPH�FRPSOHPHQWDU\�DGYDQFHG�IXQFWLRQ�UHTXLUHPHQWV�DUH�LGHQWLILHG�DQG�GHVFULEHG�

���� 3266,%,/,7,(6�72�3(5)250�)8785(�5(0$)(;�(;3/2,7$7,21�,1�7+(�2,/�6(&725�

7KUHH�GLIIHUHQW�SRVVLELOLWLHV�DUH�FXUUHQWO\�GLVFXVVHG�
• 7KH�&25'�)RUXP�

7KH�6HFUHWDULDW�RI�WKLV�)RUXP�LV�RUJDQLVHG�E\�RQH�RI�WKH�QHZ�'HSDUWPHQWV�DW�(),��)URP������
������� (),� PHUJHG� ZLWK� D� SDUW� RI� 6,17()� QDPHG� 6,17()� (QHUJL�� PDNLQJ� D� QHZ� FRPSDQ\
FDOOHG� 6,17()� (QHUJ\� 5HVHDUFK� �6(I$6��� 2QH� RI� WKH� WKUHH� QHZ� GHSDUWPHQWV� FRPLQJ� IURP
6,17()�(QHUJL�LV�GHHSO\�LQYROYHG�ZLWK�WKH�ZRUN�LQ�&25'�

• $�&(&�SURMHFW�IRU�D�5(0$)(;�'HPRQVWUDWLRQ�6LWH�UHDOLVHG�LQ�D�K\GUR�SRZHU�VWDWLRQ�LQ
1RUZD\��7KLV�ZRUN�FDQ�EH�GRQH�WRJHWKHU�ZLWK�WKH�RLO�LQGXVWU\��,W�ZLOO�EH�HDVLHU�WR�PDNH�WKHP
HQJDJHG�LI�ZH�FDQ�GHPRQVWUDWH�ERWK�IXQFWLRQDOLW\�DQG�WKH�RUJDQLVDWLRQ�DURXQG�VXFK
LQWHJUDWHG�VRIWZDUH�

• $�0DLQWHQDQFH�8VHU�*URXS� LQ�(XURSH�� �6FDQGLQDYLD�RU�1RUZD\���7KH�ZRUN� IRU� WKDW�ZLOO�EH
REOLJDWLRQV�UHJXODWHG�LQ�WKH�5(0$)(;�&RPPHUFLDO�$JUHHPHQW�XQGHU�ZRUN�



remafex 'HOLYHUDEOH���� 2LO�RIIVKRUH�LQGXVWU\��5(0$)(;
'06�$SSOLFDWLRQ������������������������������������������������������������������([SORLWDWLRQ�DQG�'LVVHPLQDWLRQ

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

���� 6<67(0� 5(48,5(0(176� '(5,9('� )520� :25.� 72*(7+(5� :,7+� 7+5((� 2,/
&203$1,(6�

7RGD\�PRVW�RI�WKH�PDLQWHQDQFH�DFWLYLW\�RQ�RLO�RIIVKRUH�SODWIRUPV�DUH�FRUUHFWLYH���DERXW�����
FRUUHFWLYH�DQG������SUHYHQWLYH���7KHUH�LV�DPELWLRQ�WR�GR�PRUH�SUHYHQWLYH�PDLQWHQDQFH�DQG�DOVR
WR�XVH�&RQGLWLRQ�%DVHG�0DLQWHQDQFH��&%0��LQ�WKLV�FRQQHFWLRQ��3RVVLEOH�FRVW�UHGXFWLRQV�LQ
PDLQWHQDQFH�VHHPV�WR�EH�RYHUUXOHG�E\�UHOLDELOLW\�FRQVHTXHQFHV�IRU�WKH�SURGXFWLRQ�RI�RLO�DQG�JDV�
5&0�DQDO\VHV��5&0�5HOLDELOLW\�&HQWHUHG�0DLQWHQDQFH��IRU�H[DPSOH�IRU�WKH�7UROO�SODWIRUP
�6WDWRLO���VKRZ�WKDW�DQ�LQFUHDVH�LQ�&%0�ZLOO�EH�WRR�H[SHQVLYH�UHJDUGLQJ�LQVWUXPHQWDWLRQ�DQG
PDLQWHQDQFH�RI�LQVWUXPHQWDWLRQ��,Q�SUDFWLFH�WKH\�WKHUHIRUH�XVH�&%0�RQO\�RQ�WKH�PRVW�KHDY\�DQG
FULWLFDO�HTXLSPHQW�

7KH�WKUHH�RLO�FRPSDQLHV�PHQWLRQHG�ILQG�5(0$)(;�WR�EH�DQ�LQWHUHVWLQJ�FRQFHSW��7RGD\�WKH\�KDYH
YHU\�PXFK�GDWD�IURP�PRQLWRULQJ�DQG�&RQGLWLRQDO�%DVHG�0HWKRGV��EXW�WKH\�KDYH�QR�V\VWHPDWLF
ZD\�RU�V\VWHPV�WR�XVH�WKH�GDWD�IRU�GLDJQRVLV�DQG�DQDO\VHV�SXUSRVHV��RU�WR�VWRUH�WKHP�LQ�DQ
DSSURSULDWH�ZD\��6HHLQJ�PDLQWHQDQFH�DV�D�JOREDO�DFWLYLW\�UHDOLVHG�WKURXJK�WKH�&006�PRGHO�RQ
D�5(0$)(;�SODWIRUP��FRXOG�WKHUHIRUH�EH�D�VROXWLRQ�WR�LQFUHDVH�FRVW�EHQHILW�IURP�&%0�PHWKRGV�

7R�DFFHSW�5(0$)(;�DV�D�VROXWLRQ�IRU�WKH�RLO�LQGXVWU\�WKH�PHHWLQJV�KDYH�LGHQWLILHG�VRPH
UHTXLUHPHQWV�RU�H[WHUQDO�FRQGLWLRQV�WR�EH�IXOILOOHG�

• 3KLORVRSK\�VWUDWHJ\�
• 0RVW�RI�WKH�FRPSDQLHV�KDYH�FKRVHQ�6$3�5���DV�WKH�RYHUDOO�SODWIRUP�IRU�WKHLU�RIILFH

DGPLQLVWUDWLRQ�DQG�PDQDJHPHQW��7KH�PDQDJHUV�LQ�PDLQWHQDQFH�VHFWRUV�KDYH�JRW�LQVWUXFWLRQV
WR�XVH�6$3�0DLQWHQDQFH�0RGXOHV�LI�SRVVLEOH��5(0$)(;�ZLOO�KDYH�WR�EH�LQWHJUDWHG�LQ�WKLV
HQYLURQPHQW�

• 7RS�PDQDJHPHQW�LQ�WKH�RLO�LQGXVWU\�LV�QRW�IRFXVLQJ�RQ�&%0�WRGD\��7KH\�ZLVK�WR�UHGXFH
PDLQWHQDQFH�FRVWV��EXW�UHOLDELOLW\�LQ�SURGXFWLRQ�DUH�PRUH�LPSRUWDQW�IRU�WKH�HFRQRP\���7KH\
KDYH�SUREOHPV�ZLWK�GHILQLQJ�WKH�PRVW�FULWLFDO�FRPSRQHQWV�DQG�LW�ZLOO�EH�WRR�H[SHQVLYH�WR�XVH
&%0�RQ�PDQ\�FRPSRQHQWV��7KHUHIRUH�&%0�WRGD\�ZLOO�EH�XVHG�RQO\�RQ��KHDY\���FULWLFDO
HTXLSPHQW�ZKHUH�&%0�IXQFWLRQV�DUH�ZHOO�GHILQHG�

• 2UJDQLVDWLRQ�
• 7RJHWKHU�ZLWK�WKH�RLO�FRPSDQLHV��VR�IDU�1RUVNH�6KHOO���13'�DUH�ZRUNLQJ�RXW��*XLGHOLQHV�IRU

0DLQWHQDQFH�RQ�RLO�SODWIRUPV���7KHVH�JXLGHOLQHV�ZLOO�EH�D�SDUW�RI�WKH�RLO�FRPSDQLHVª��,QWHUQDO
&RQWURO�6\VWHP���DQG�WKH�'LUHFWRUDWH�ZLOO�XVH�WKHP�DV�FKHFNSRLQWV�LQ�WKHLU�6XSHUYLVLRQ
DFWLYLW\��7KH�JXLGHOLQHV�ZLOO�SXW�IRUZDUG�JRDOV�IRU�WKH�PDLQWHQDQFH�DFWLYLWLHV�GXH�WR
RUJDQLVDWLRQ��SHUVRQDO�UHVRXUFHV��WRROV��SURFHGXUHV��HGXFDWLRQ�DQG�WUDLQLQJ�

• 6\VWHPV�WRROV�
• $�MRLQW�YHQWXUH�FR�RSHUDWLRQ�EHWZHHQ�PDQ\�RI�WKH�RLO�FRPSDQLHV�KDYH�ZRUNHG�RXW�VWDQGDUGV

IRU�,7�DSSOLFDWLRQV�DQG�GDWD�V\VWHPV�LQ�WKH�326&�DQG�326&�&$(6$5�SURMHFWV��2Q�QHZ
SODWIRUPV�WKH�FRPSDQLHV�QRZ�UHTXLUH�WKHVH�VWDQGDUGV�WR�EH�IROORZHG�E\�VRIWZDUH�ELGGHUV�DQG
VXSSOLHUV�UHJDUGLQJ�

• %DVH�&RPSXWHU�6WDQGDUGV��KDUGZDUH�VROXWLRQV�
• (3,&(175(�'DWD�PRGHO
• $SSOLFDWLRQ�$FFHVV�WR�GDWD
• ([FKDQJH�RI�'DWD
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• 8VHU�,QWHUIDFH�6W\OHJXLGH�DQG�DVVRFLDWHG�WUDLQLQJ�PDWHULDO�
• 7KHUH�LV�FORVH�RQJRLQJ�FR�RSHUDWLRQ�DQG�KDUPRQLVDWLRQ�E\�326&�&$(6$5�ZLWK�UHODWHG

,62�67(3�SURMHFWV��HVSHFLDOO\�E\�EHLQJ�DQ�DFWLYH�SDUWLFLSDQW�LQ�WKH�SURFHVV�LQGXVWU\�IRUXP
(3,67/(�PHHWLQJV�DQG�ZRUN�JURXSV��7KH�SURMHFW�KDV�UHFHQWO\�DFKLHYHG�DQ�DJUHHPHQW�ZLWK�WKH
SURFHVV�LQGXVWU\�,62�67(3�$3����SURMHFW�WR�KDYH�D�FRPPRQ�5HIHUHQFH�'DWD�/LEUDU\�

• 7KH�'UDIW�,62�',6�������GHVFULEHV�VWDQGDUGV�IRU�FROOHFWLRQ�DQG�H[FKDQJH�RI�UHOLDELOLW\�DQG
PDLQWHQDQFH�GDWD�IRU�HTXLSPHQW�LQ�WKH�SHWUROHXP�DQG�QDWXUDO�JDV�LQGXVWULHV��7KLV�LV�D�UHVXOW
IURP�WKH�25('$�SURMHFW�ZKR�KDV�EHHQ�FDUULHG�RXW�E\�VHYHUDO�PDMRU�RLO�FRPSDQLHV�VLQFH�WKH
HDUO\���ªV�

7KHVH�VWDQGDUGV�KDYH�WR�EH�IROORZHG�E\�D�5(0$)(;�DSSOLFDWLRQ�H[SORLWHG�IRU�WKH�RLO�RIIVKRUH
LQGXVWU\�
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��� &21&/86,21

,Q� 1RUZHJLDQ� RLO� RIIVKRUH� LQGXVWU\� WRGD\� WKHUH� LV� OLWWOH� SUHGLFWLYH� PDLQWHQDQFH� EDVHG� RQ
FRQGLWLRQ�PRQLWRULQJ�� EXW� ERWK� WKH� LQGXVWULHV� WKHPVHOYHV� DQG� WKH� DXWKRULWLHV� DUH� LQWHUHVWHG� WR
LPSURYH�WKLV�VLWXDWLRQ��$�V\VWHP�OLNH�5(0$)(;�WKH\�VHH�DV�DQ�LQWHUHVWLQJ�RQH�IRU�WKHVH�SXUSRVHV�
DQG�WKH�H[SORLWDWLRQ�ZRUNV�SHUIRUPHG�ZLWKLQ�5(0$)(;�7DVN�����KDYH�FOHDUO\�GHPRQVWUDWH�WKLV�

1R�RLO�RIIVKRUH� LQGXVWU\�HQG�XVHU�KDV�GLUHFWO\�ZRUNHG� LQ�RU�ZLWK� WKH�5(0$)(;�FRQFHSW�GXULQJ
RXU�SURMHFW��EXW� LQ�RXU�H[SORLWDWLRQ�ZRUN�ZH�KDYH�KDG�D� ORW�RI�FRQWDFWV�ZLWK�FHQWUDO�SHUVRQV�LQ
WKH�LQGXVWU\��7KH�5(0$)(;�FRQFHSW�PD\�EH�ZHOO�NQRZQ��DQG�LQ�D�SRVVLEOH�PDUNHWLQJ�VLWXDWLRQ�LQ
WKH�IXWXUH��LWªV�D�JRRG�EDVLV�WR�VWDUW�RQ��%RWK�YHQGRUV�RI�VXFK�V\VWHPV�DQG�EX\HUV�FRPLQJ�IURP
WKH�LQGXVWU\�ZLOO�KDYH�EHQHILWV�IURP�UHDGLQJ�WKLV�UHSRUW�GHVFULELQJ�WKH�VLWXDWLRQ�

6RPH� UHTXLUHPHQWV� LGHQWLILHG� WR� ,7�V\VWHPV� UHODWHG� WR� VWDQGDUGLVDWLRQ� ZRUN� LQ� WKH� LQGXVWU\� LQ
326&�DQG�326&�&$(6$5�SURMHFW��DUH�LPSRUWDQW�WR�EH�DZDUH�RI��6\VWHP�GHYHORSHUV�ZKR�ZDQW
WR� LQWURGXFH� WKHLU� V\VWHPV� WR� WKH� RIIVKRUH� LQGXVWU\� KDV� WR� IROORZ� WKH� VWDQGDUGV� DQG
UHFRPPHQGDWLRQV�FRPLQJ�IURP�WKLV�ZRUN�

2XU�ZRUN�LQ�WKH�5(0$)(;�SURMHFW�KDV�VKRZQ�WKDW�PDLQWHQDQFH�LV�DQG�ZLOO�EH�D�ODUJH�DFWLYLW\�LQ
WKH� RLO� RIIVKRUH� LQGXVWU\�� 7KH� V\VWHP� DQG� SDUWQHUV� DUH� QRZ� LQWURGXFHG�� DQG�ZH� KDYH� D� ORW� RI
FRQWDFWV�WR�IROORZ�XS��2QH�RI�WKH�PRVW�SURPLVLQJ�FRQWDFWV�LV�WKURXJK�WKH�QHZ�IRUXP�&25'��&R�
RUGLQDWHG�RSHUDWLRQ�DQG�PDLQWHQDQFH�2IIVKRUH�¥�5HVHDUFK�DQG�'HYHORSPHQW��D�PHHWLQJ�SODFH
IRU�XVHUV��UHVHDUFKHUV��YHQGRUV�DQG�EX\HUV�LQ�WKH�LQGXVWU\�

(),��6,17()�(QHUJ\�5HVHDUFK��ZLOO�DV�WKH�1RUZHJLDQ�5(0$)(;�SDUWQHU�FRQWLQXH�WKH�H[SORLWDWLRQ
DQG� GLVVHPLQDWLRQ� RI� SURMHFW� UHVXOWV� LQ� WKH� RLO� RIIVKRUH� LQGXVWU\� WKURXJK� &25'� DQG� LQ� RWKHU
FRQQHFWLRQV�PHHWLQJ�WKH�LQGXVWU\�

2LO�RIIVKRUH�LQGXVWU\�FRQVWLWXWHV�DQ�H[FHOOHQW�RSSRUWXQLW\�WR�H[SORLW�5(0$)(;�VROXWLRQV��7KLV
DV�GHPRQVWUDWHG� LQ� WKLV�'HOLYHUDEOH�'�����SURYLGHV�D�YHU\� LPSRUWDQW�FKDOOHQJH� WR�5(0$)(;
&RQVRUWLXP�DQG�LWV�1RUZHJLDQ�SDUWQHU�(),�

$�ILUVW� VWHS� IRU� WKDW�PD\�EH� WKH�ZRUN�VWDUWHG� IRU�D�5(0$)(;�'HPRQVWUDWLRQ�6LWH� LQ�1RUZD\�� ,W
PD\� DOVR� EH� LQ� D� K\GUR� SRZHU� SODQW�� EXW� WKH� 5(0$)(;� SODWIRUP� FDQ� HDVLO\� LQFOXGH� VRPH
PDLQWHQDQFH�IXQFWLRQV�007V�UHOHYDQW�IRU�WKH�RLO�RIIVKRUH�LQGXVWU\��7KH�PHWKRGRORJ\�LQWURGXFHG
LQ� 5(0$)(;� 3URMHFW� PD\� KHUH� EH� WHVWHG� RXW� IRU� LGHQWLI\LQJ� QHZ� PDLQWHQDQFH� QHHGV� DQG
IXQFWLRQV�LQ�WKH�RLO�RIIVKRUH�LQGXVWU\�

7KLV� PHWKRGRORJ\� KDV� EHHQ� XVHG� LQ� SDUDOOHO� ZLWK� WKH� 5(0$)(;� SURMHFW� DW� (),� E\� D� )UHQFK
VWXGHQW��*HUDOG�&DURQ��GXULQJ�WKH�VXPPHU�������+LV�ZRUN� LV�SUHVHQWHG� LQ� WKH�$QQH[� ,,,� LQ� WKLV
'HOLYHUDEOH�� DQG� LW� VKRZ� WKH� XVDELOLW\� DQG� WKH� SRZHU� RI� WKH�PHWKRG� IRU� VWUXFWXUDO� DQDO\VLV� RI
FRPSOH[�V\VWHPV�OLNH�K\GUR�SRZHU�VWDWLRQV�RU�RLO�RIIVKRUH�SODWIRUPV�



remafex 'HOLYHUDEOH���� $QQH[�,
'06�$SSOLFDWLRQ�
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

$11(;�,��0$,17(1$1&(�021,725,1*�722/6�,1�86(

0DLQWHQDQFH�0RQLWRULQJ�7RROV��007��LQWURGXFHG�E\�(),���(VSHFLDOO\�LQWHUHVWLQJ�IRU�RLO
RIIVKRUH�HTXLSPHQW�

1DPH 'DWD�0DQDJHU������IRU�:LQGRZV�17 6XSHUYLVLRQ��6����
'HVFULSWLRQ 2QOLQH�V\VWHP�IRU�VXSHUYLVLRQ�RI�URWDWLQJ�HTXLSPHQW��6SHFLDO�GHVLJQHG�IRU

FRPSOH[�LQVWDOODWLRQV�ZLWK�ODUJH��FULWLFDO�HTXLSPHQW�FRPSRQHQWV�ZKR�QHHGV
FRQWLQXHV�PRQLWRULQJ��KLJK�PHWHULQJ�IUHTXHQF\���7KH�V\VWHP�FROOHFW�DQG�DQDO\VH
YLEUDWLRQ��DQG�SURFHVVGDWD�DQG�FRYHU�ERWK�VWDWLRQDU\�DQG�WUDQVLHQW�RSHUDWLRQ
FRQGLWLRQV��8VHG�WRJHWKHU�ZLWK�(QJLQHHU�$VVLVW��$�����LWªV�DOVR�D�GLDJQRVH�V\VWHP�

3URGXFHU %HQWOH\�1HYDGD��86$�
5HOHYDQFH
5(0$)(;

,WªV�D�V\VWHP�VLPLODU�WR�5(0$)(;�LQ�WKH�YLEUDWLRQ�DUHD��5XQV�RQ�:LQGRZV�17
VHUYHUV�LQ�D�QHWZRUN�ZLWK�VHQVRUV�DQG�DFTXLVLWLRQ�V\VWHPV��007V��GLUHFWO\
SOXJJHG�LQ��0D\�EH�D�SDUDOOHO�V\VWHP�WR�5(0$)(;�RU�LQWHJUDWHG��FRYHULQJ�WKH
YLEUDWLRQ�DUHD�

1DPH 7UHQGPDVWHU������IRU�:LQGRZV�17 6XSHUYLVLRQ��6����
'HVFULSWLRQ $�YLEUDWLRQ�DQDO\VLQJ�V\VWHP�IRU�DXWRPDWLF�PRQLWRULQJ�RI�URWDWLQJ�HTXLSPHQW�

6LPLODU�WR�'DWDPDVWHU�������EXW�EHFDXVH�RI�ORZ�PHWHULQJ�IUHTXHQF\�HVSHFLDOO\
GHVLJQHG�IRU�OHVV�FULWLFDO�HTXLSPHQW�

3URGXFHU %HQWOH\�1HYDGD��86$
5HOHYDQFH
5(0$)(;

,WªV�D�V\VWHP�VLPLODU�WR�5(0$)(;�LQ�WKH�YLEUDWLRQ�DUHD��EXW�GHVLJQHG�IRU�XVH�RQ
OHVV�FULWLFDO�HTXLSPHQW��5XQV�RQ�:LQGRZV�17�VHUYHUV�LQ�D�QHWZRUN�ZLWK�VHQVRUV
DQG�DFTXLVLWLRQ�V\VWHPV��007V��GLUHFWO\�SOXJJHG�LQ�

1DPH 9LEURQHW 6XSHUYLVLRQ��6����
'HVFULSWLRQ $�ULJLGO\�PRXQWHG�PRQLWRULQJ�V\VWHP�IRU�YLEUDWLRQ�FRQWURO�RI�URWDWLQJ�HTXLSPHQW�

%\�PXOWLSOH[LQJ���DFFHOHURPHWHUV�XS�WR������VHQVRUV�FDQ�EH�PRXQWHG�LQ�WKH
VDPH�QHWZRUN�IRU�DFTXLVLWLRQ�RI�GDWD��7KH�FHQWUDO�XQLW�FDQ�EH�LQWHUIDFHG��WR
GLIIHUHQW�DQDO\VLQJ�LQVWUXPHQWV�OLNH�9,%527,3��D�3&�ZLWK�DQDO\VLQJ�VRIWZDUH�RU
9,%5263(&7�IRU�IUHTXHQF\�DQDO\VH�

3URGXFHU 358)7(&+1,&��*HUPDQ\�
5HOHYDQFH
5(0$)(;

9LEURQHW��LV�DQ�DFTXLVLWLRQ�V\VWHP��007��WR�EH�SOXJJHG�LQWR�WKH�5(0$)(;
SODWIRUP�ZKHUH�WKH�RSHUDWRU�PD\�XVH�GLIIHUHQW�NLQGV�RI�DQDO\VLQJ�VRIWZDUH
DYDLODEOH�

1DPH &203$66 6XSHUYLVLRQ��6����
'HVFULSWLRQ &RPSDVV��&20SXWHULVHG�3UHGLFWLYH�$QDO\VLV�DQG�6DIHW\�6\VWHP��LV�DQ�DGYDQFHG

V\VWHP�IRU�PRQLWRULQJ�DQG�FRQGLWLRQDO�FRQWURO�RI�URWDWLQJ�HTXLSPHQW��0RGXOHV
DYDLODEOH�IRU�WRWDO�YLEUDWLRQ�DQDO\VLV�DQG�DOVR�IRU�SHUIRUPDQFH�FDOFXODWLRQV��2QH
YHUVLRQ�LV�DQ�RIIOLQH�DFTXLVLWLRQ�V\VWHP�ZKLFK�FDQ�EH�FRQQHFWHG�WR�D�3&�IRU
DQDO\VLQJ�L�H��7KH�RQOLQH�YHUVLRQ�LV�DQ�H[WHQVLYH�81,;�EDVHG�V\VWHP�ZLWK�GLIIHUHQW
NLQGV�RI�DQDO\VLQJ�WRROV��DYDLODEOH�DQG�ZKHUH�GDWD�FDQ�EH�H[FKDQJHG�RQ
QHWZRUNV�



remafex 'HOLYHUDEOH���� $QQH[�,
'06�$SSOLFDWLRQ�
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

3URGXFHU %58(/�	�.-�5��'HQPDUN
5HOHYDQFH
5(0$)(;

7KH�RIIOLQH�YHUVLRQ�FDQ�EH�007�WR�EH�SOXJJHG�LQWR�WKH�5(0$)(;�SODWIRUP��7KH
RQOLQH�YHUVLRQ�VHHPV�WR�EH�D�SDUDOOHO�V\VWHP��UXQQLQJ�RQ�81,;�

1DPH 7,*(5
�5HVXOW�IURP�D�&(&�(VSULW�SURMHFW�

)DXOW�'LDJQRVLV
�'����

'HVFULSWLRQ .QRZOHGJHEDVHG��FRQGLWLRQDO�PRQLWRULQJ�V\VWHP�IRU�JDV�WXUELQHV��7KUHH�PDLQ
IXQFWLRQV�

- .,�GLDJQRVH�V\VWHP�EDVHG�RQ�UXOHV�IRU�WKH�WXUELQH�SK\VLFDO�SURFHVV
- DQDO\VLQJ�PRGXOH�ZLWK�IRUHFDVW�K\SRWKHVLV�EDVHG�RQ�EHKDYLRXU
- LQWHUSUHW�DODUP�VHTXHQFHV

3URGXFHU ,QWHOOLJHQW�$SSOLFDWLRQ�/WG��6FRWODQG
5HOHYDQFH
5(0$)(;

7,*(5�LV�D�V\VWHP��QRW�RQO\�D�007��DQG�PD\�EH�XVHG�LQ�SDUDOOHO�RU�LQWHJUDWHG�WR
5(0$)(;�RQ�WKH�QHWZRUN��*LYHV�DGGHG�YDOXH�WR�5(0$)(;�DQG�WR�WKH�RSHUDWRU
IRU�WKH�JDV�WXUELQH�

1DPH 520(;
5HVXOW�IURP�D�GHYHORSLQJ�SURMHFW�ZLWK���RLO�FRPSDQLHV�
1RUVN�+\GUR��6WDWRLO��6DJD�DQG�7RWDO

)DXOW�'LDJQRVLV
�'����

'HVFULSWLRQ 'LDJQRVLV�V\VWHP�IRU�JDV�WXUELQHV��FHQWULIXJDO�FRPSUHVVRUV�DQG�SXPSV��$Q�RIIOLQH�
:LQGRZV�EDVHG�V\VWHP�SUHVHQWLQJ�GLDJQRVLV�IRU�WKH�RSHUDWRU�E\�LQWHUSUHWLQJ
FROOHFWHG�GDWD�IURP�GLIIHUHQW�NLQGV�RI�FRQGLWLRQDO�FRQWURO�V\VWHPV��,QSXW�GDWD�DUH
YLEUDWLRQ�SDUDPHWHUV��RLO�DQDO\VLV�UHVXOWV��WKHUPRG\QDPLF�GDWD��LQVSHFWLRQ�GDWD
DQG�KLVWRULF�

3URGXFHU 0$5,17(.��1RUZD\
5HOHYDQFH
5(0$)(;

520(;�LV�D�V\VWHP�VLPLODU�WR�5(0$)(;�DQG�PD\�EH�XVHG�LQ�SDUDOOHO�RU�LQWHJUDWHG
ZLWK�5(0$)(;�RQ�WKH�QHWZRUN��*LYHV�DGGHG�YDOXH�WR�5(0$)(;�DQG�WR�WKH
RSHUDWRU�IRU�WKH�JDV�WXUELQH��FRPSUHVVRUV�DQG�SXPSV�

1DPH (QJLQHHU�$VVLVW���� $QDO\VLV�'HFLVLRQ
�$����

'HVFULSWLRQ 'LDJQRVLV�V\VWHP�LQWHUSUHWLQJ�FRQGLWLRQDO�LQIRUPDWLRQ�EDVHG�RQ�YLEUDWLRQ�DQDO\VLV�
5HVXOWV�DUH�SUHVHQWHG�LQ�HDVLO\�UHDG�PHVVDJHV�IRU�ZKLFK�IDXOW�LV�JRLQJ�RQ�
$FFXPXODWHG�GLDJQRVLV�NQRZOHGJH�DUH�EXLOW�LQ�DV�UXOHV��8VHG�DV�D�WRS�V\VWHP�
ZHOO�LQWHJUDWHG���ZLWK�'DWD�0DQDJHU�����

3URGXFHU %HQWOH\�1HYDGD��86$
5HOHYDQFH
5(0$)(;

0D\�EH�LQWHJUDWHG�LQ�5(0$)(;�DV�D�JHQHULF�WRRO�IRU�DGYDQFHG�DQDO\VLV�RQ
YLEUDWLRQ�SDUDPHWHUV�

1DPH 0HWDO6&$1 6XSHUYLVLRQ��6����
'HVFULSWLRQ 2QOLQH��LQOLQH��V\VWHP�IRU�GHWHFWLRQ�RI�PHWDOOLF�DQG�QRQ�PHWDOOLF�SDUWLFOHV�LQ�RLO

V\VWHPV��GRZQ�WR�����PLFURQ���7KH�VHQVRU�SODFHG�LQ�WKH�RLO�VWUHDP�VHQGLQJ
VLJQDOV�WR�D�3&�IRU�DQDO\VLV��3UHGLFW�RYHUIORZ�RI�SUHGHILQHG�IXWXUH�OHYHO�RI�SDUWLFOH
FRQWHQW�

3URGXFHU *DVWRSV�/WG��(QJODQG
5HOHYDQFH
5(0$)(;

007��PD\�HDVLO\�EH�SOXJJHG�LQWR�5(0$)(;�



remafex 'HOLYHUDEOH���� $QQH[�,
'06�$SSOLFDWLRQ�
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

1DPH 0DJ1(7 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0DJQHWLF�VHQVRU�ZLWK�D�FRQWURO�XQLW�IRU�DXWRPDWLF�PHWHULQJ�RI�FRQFHQWUDWLRQ�RI

VPDOO��GRZQ�WR���PLFURQ�RU�FRQFHQWUDWLRQV�EHWZHHQ��������SSP��IHUUR�PDJQHWLF
ZHDU�SDUWLFOHV�LQ�D�RLO�UHVHUYRLU��V\VWHP��RU�K\GUDXOLF�RLO���7KH�FRQWURO�XQLW�FDQ
VWRUH�GDWD�IRU����GD\V�DQG�WKHQ�GRZQORDG�WKHP�IRU�DQDO\VLV��RU�LW�FDQ�EH
FRQQHFWHG�RQOLQH�WR�D�GDWD�ORJJHU��D�3&�RU�DQ�DODUP�V\VWHP�

3URGXFHU *DVWRSV�/WG��(QJODQG
5HOHYDQFH
5(0$)(;

007��PD\�HDVLO\�EH�SOXJJHG�LQWR�5(0$)(;�

1DPH )HUUR6&$1�� PRGHO� ����� :HDU� SDUWLFOH� PRQLWRULQJ
V\VWHP

6XSHUYLVLRQ��6����

'HVFULSWLRQ 2QOLQH��LQOLQH��V\VWHP�IRU�FRQWLQXRV�PRQLWRULQJ�RI�WKH�PHWDOOLF�SDUWLFOHV
FRQFHQWUDWLRQ�LQ�RLO�V\VWHPV��7KH�VHQVRU�SODFHG�LQ�WKH�RLO�VWUHDP�PD\�VHQG�VLJQDOV
WR�GLIIHUHQW�NLQG�RI�FRQWURO�XQLWV��0RGHO�$�DQG�%�FDQ�EH�FRQQHFWHG�WR�DQ�DODUP
V\VWHP�RU�GDWD�ORJJHU��0RGHO�&�FDQ�VWRUH�XS�WR������PHDVXUHV��DQG�WKHQ
GRZQORDG�WKHP�IRU�DQDO\VLQJ�DQG�WUHQGLQJ�

3URGXFHU *DVWRSV�/WG��(QJODQG
5HOHYDQFH
5(0$)(;

007��PRGHO�$�DQG�%�PD\�HDVLO\�EH�SOXJJHG�LQWR�5(0$)(;��$QDO\VLQJ�DQG
WUHQGLQJ�JHQHULF�WRROV�LQ�WKH�ORFDO�DQG�UHPRWH�VHUYHU�

1DPH )60��)LHOG�6LJQDWXUH�0HWKRG 6XSHUYLVLRQ��6����
'HVFULSWLRQ 2QOLQH��DQG�RIIOLQH��V\VWHP�IRU�PRQLWRULQJ�DQG�GHWHFWLRQ�RI�FRUURVLRQ��FUDFN

IRUPDWLRQ�DQG�HURVLRQ�LQ�SLSHOLQHV�DQG�IL[HG�VWUXFWXUHV��7KH�VWUXFWXUH�FRQGLWLRQ
FDQ�EH�WUHQGHG�RQ�D�3&�

3URGXFHU &RUU2FHDQ�$6��1RUZD\
5HOHYDQFH
5(0$)(;

007���WKH�VLJQDOV�IURP�WKH�VHQVRUV�PD\�HDVLO\�EH�FRQQHFWHG�WR�WKH�5(0$)(;
SODWIRUP�IRU�WUHQGLQJ�DQG�DQDO\VLV�

1DPH 0XOWL&RUU�0.,,��0XOWL/RJ 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0XOWL/RJ�LV�DQ�RQOLQH�GDWD�DFTXLVLWLRQ�V\VWHP�IURP�RQH�RU�PRUH�FRUURVLRQ�SUREHV

LQ�RLO��DQG�VHDZDWHU�SLSHOLQHV�DQG�RWKHU�FRQVWUXFWLRQV�ZLWK�FRUURVLRQ�SUREOHPV�
&DQ�VWRUH�DQG�GRZQORDG�PHDVXUHG�GDWD�RU��EH�VHW�XS�IRU�FRQWLQXHV�PRQLWRULQJ�
0XOWL&RUU�0.,,�LV�XVHG�DV�DQ�RIIOLQH�GDWDFROOHFWRU�

3URGXFHU &RUU2FHDQ�$6��1RUZD\
5HOHYDQFH
5(0$)(;

0D\�EH�SOXJJHG�LQWR�WKH�5(0$)(;�SODWIRUP�IRU�FRQWLQXHV�PRQLWRULQJ��WUHQGLQJ
DQG�DQDO\VLV�

1DPH 6\VWHP�9.( 6XSHUYLVLRQ��6����
'HVFULSWLRQ 2QOLQH��RU�RIIOLQH��LQVWUXPHQW�IRU�PRQLWRULQJ�FRQGHQVDWH�WUDS��VWUHDP�WUDS��

6LJQDO�IURP�D�VHQVRU��HOHFWURGH���LV�VHQW�WR�D�FRQWURO�XQLW��JLYLQJ�DQ�DODUP�ZKHQ
YDSRXU�E\SDVVHV�WKH�WUDS�

3URGXFHU *(675$�$JP%��*HUPDQ\
5HOHYDQFH
5(0$)(;

007��PD\�HDVLO\�EH�FRQQHFWHG�WR�5(0$)(;�



remafex 'HOLYHUDEOH���� $QQH[�,
'06�$SSOLFDWLRQ�
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

1DPH 4XLFN&KHFN�,, 6XSHUYLVLRQ��6����
'HVFULSWLRQ &RQGLWLRQ�FRQWURO�V\VWHP�EDVHG�RQ�D�FRPELQDWLRQ�RI�DFRXVWLF�DQG�PDJQHWLF

VHQVRUV�IRU�PRQLWRULQJ�WKH�PHFKDQLVP�IRU�LQWHUQDO�PRYHPHQWV�LQ�YDOYHV��GLHVHO
HQJLQHV��FRPSUHVVRUV��FXUFXLW�EUHDNHUV�"���8S�WR�QRZ�XVHG�RIIOLQH�LQ�IXQFWLRQ
WHVWLQJ�RI�WKH�HTXLSPHQW�

3URGXFHU /LEHUW\�7HFKQRORJLHV�,QF��(QJODQG
5HOHYDQFH
5(0$)(;

6LPLODU�WR�6���PD\�EH�SOXJJHG�LQWR�5(0$)(;�IRU�RQOLQH�PRQLWRULQJ�RI�WKH
HTXLSPHQW�

007V�LQWURGXFHG�E\�('3�

1DPH $*06��$LU�*DS�0RQLWRULQJ�6\VWHP 6XSHUYLVLRQ��6����
'HVFULSWLRQ $LU�JDS�PRQLWRULQJ�V\VWHP
3URGXFHU 9,%52�0(7(5�,QF��0RQWUHDO��&DQDGD
5HOHYDQFH
5(0$)(;

1DPH =220��=HUR�2XWDJH�2Q�OLQH�0RQLWRULQJ�6\VWHP 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0RQLWRUV�PXOWLSOH�SDUDPHWHUV��DLU�JDS��YLEUDWLRQV��WHPSHUDWXUHV��IORZ��HWF��

VLPXOWDQHRXVO\�WR�GHWHUPLQH�PDFKLQH�FRQGLWLRQ�DQG�SHUIRUPDQFH�
3URGXFHU 9,%52�0(7(5�,QF��0RQWUHDO��&DQDGD
5HOHYDQFH
5(0$)(;

1DPH 6%9��6WDWRU�%DU�9LEUDWLRQ�HYDOXDWRU 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0RQLWRUV�LQ�VORW�EDU�YLEUDWLRQ�WR�GHWHUPLQH�ZHGJH�WLJKWQHVV�DQG�ZLQGLQJ

LQVXODWLRQ�FRQGLWLRQV�
3URGXFHU 9,%52�0(7(5�,QF��0RQWUHDO��&DQDGD
5HOHYDQFH
5(0$)(;

1DPH +\GUR6&$1���URWRU�PRXQWHG�6FDQ 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0RQLWRUV�DLU�JDS��VWDWRU�FRUH�WHPSHUDWXUH��UDGLR�IUHTXHQF\�LQWHUIHUHQFH��5),�

QRLVH��PDJQHWLF�IOX[�GHQVLW\�DQG�DFRXVWLF�QRLVH�LQ�DLU�JDS
3URGXFHU 0&0�(QWHUSULFH�/WG���86$
5HOHYDQFH
5(0$)(;



remafex 'HOLYHUDEOH���� $QQH[�,
'06�$SSOLFDWLRQ�
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

1DPH 3'$�,9 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0HDVXUHV�SDUWLDO�GLVFKDUJH�IRU�DQDO\VLV�RI�VWDWRU�ZLQGLQJ�LQVXODWLRQ�
3URGXFHU ,5,6�3RZHU�(QJLQHHULQJ�,QF��&DQDGD
5HOHYDQFH
5(0$)(;

1DPH 0,&$$
([SHUW�6\VWHP�6RIWZDUH

)DXOW�'LDJQRVLV
�'����

'HVFULSWLRQ 'HWHUPLQH�WKH�ULVN�RI�IDLOXUH�RI�ZLQGLQJV�DQG�FRUHV�DV�ZHOO�DV�WKH�SRVVLEOH�FDXVHV
RI�GHWHULRUDWLRQ�DQG�SURYLGHV�PDLQWHQDQFH�UHFRPPHQGDWLRQV

3URGXFHU ,5,6�3RZHU�(QJLQHHULQJ�,QF��&DQDGD
5HOHYDQFH
5(0$)(;
1DPH 9,026��9LEUDWLRQ�0RQLWRULQJ�6\VWHP 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0RQLWRU�DQG�DQDO\VHV�DLU�JDS�DQG�YLEUDWLRQV�DQG�DOVR�RWKHU�LQIRUPDWLRQ��SRZHU�

JXLGH�YDQH�SRVLWLRQ��WHPSHUDWXUH��HWF��
3URGXFHU $%%�*HQHUDWLRQ��6ZHGHQ
5HOHYDQFH
5(0$)(;

1DPH &06��&DYLWDWLRQ�0RQLWRULQJ�6\VWHP 6XSHUYLVLRQ��6����
'HVFULSWLRQ 3URYLGHV�RQ�OLQH�LQGLFDWLRQ�RI�WXUELQH�UXQQHU�DQG�RU�GUDIW�WXEH�FDYLWDWLRQ�VHYHULW\
3URGXFHU $&&8621,&��0DVVDFKXVHWWV��86$
5HOHYDQFH
5(0$)(;

1DPH �����0RQLWRULQJ�6\VWHP 6XSHUYLVLRQ��6����
'HVFULSWLRQ 0RQLWRUV�VKDIW�SRVLWLRQ�DQG�GLVSODFHPHQW�DQG�GLVSOD\V�FXUUHQW�YDOXHV��WUHQG

SDUDPHWHUV��DODUP�LQGLFDWLRQV��HWF�
3URGXFHU %HQWOH\�1HYDGD��86$
5HOHYDQFH
5(0$)(;

1DPH 5)��5DGLR�)UHTXHQF\��0RQLWRULQJ�6\VWHP
+)�',$*�'LDJQRVWLF�0RGHO

6XSHUYLVLRQ��6����

'HVFULSWLRQ $QDO\VHV�WKH�IUHTXHQF\�VSHFWUXP�IRU�GHWHFWLRQ�RI�HOHFWULFDO�GLVFKDUJHV
3URGXFHU 6,(0(16
5HOHYDQFH
5(0$)(;
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���

��������

1DPH *HQ*XDUG 6XSHUYLVLRQ��6����
'HVFULSWLRQ &RQWLQXHV�SDUWLDO�GLVFKDUJH�PRQLWRULQJ�V\VWHP
3URGXFHU ,5,6�3RZHU�(QJLQHHULQJ�,QF��&DQDGD
5HOHYDQFH
5(0$)(;

1DPH &203$66 6XSHUYLVLRQ��6HH
6����

'HVFULSWLRQ ('3V�GHVFULSWLRQ��0RQLWRUV�PXOWLSOH�SDUDPHWHUV��EHDULQJ�WHPSHUDWXUHV��GUDIW�WXEH
SUHVVXUH��H[FLWDWLRQ�FXUUHQW��SRZHU��GLVWULEXWRU�SRVLWLRQ�HWF����FRUUHODWHG�ZLWK
YLEUDWLRQ�DQG�SRVLWLRQ�PHDVXUHPHQWV��SURYLGLQJ�D�SLFWXUH�RI�WKH�PDFKLQH
FRQGLWLRQ�

3URGXFHU %UXHO�	�.M�U��'HQPDUN
5HOHYDQFH
5(0$)(;

1DPH $GYLVRU $QDO\VHV��$����
'HVFULSWLRQ $Q�H[SHUW�V\VWHP�GHVLJQHG�WR�LQWHUSUHW�PHDVXUHPHQWV�IURP�&RPSDVV
3URGXFHU %UXHO�	�.M�U��'HQPDUN
5HOHYDQFH
5(0$)(;
1DPH

+30�6<67(0��81'(5�'(9(/230(17�
6XSHUYLVLRQ��6����

'HVFULSWLRQ 7KH�V\VWHP�$FFRPRGDWHV�VXSHUYLVLRQ�RI�KHDOWK�LQGLFDWRUV�E\�PHDQV�RI�DFTXLULQJ
GDWD�IURP�VXEV\VWHPV�VXFK�DV�9LEUDWLRQV��3DUWLDO�'LVFKDUJH��$LU�*DS�
7HPSHUDWXUH���HOHFWULFDO�RSHUDWLQJ�FKDUDFWHULVWLFV�DQG�SURFHVV�YDOXHV�

3URGXFHU $%%�3RZHU�*HQHUDWLRQ��6ZLW]HUODQG
5HOHYDQFH
5(0$)(;

$�V\VWHP�VLPLODU�WR�5(0$)(;�"

1DPH *(02�¥�0RQLWRU�	�'LDJQRVLV�V\VWHP $QDO\VLV��$����
'HVFULSWLRQ ,WV�SXUSRVH�LV�WR�DVVHVV�DQG�HYDOXDWH�WKH�GDWD�SURYLGHG�E\�WKH�SURFHVV�FRQWURO

V\VWHP�RU�E\�VXERUGLQDWH�V\VWHP�RQ�WKH�EDVLV�RI�D�SODXVLELOLW\�HYDOXDWLRQ
SURFHGXUH�

3URGXFHU (/,1�(QHUJLYHUVRUJXQJ��$XVWULD
5HOHYDQFH
5(0$)(;
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���
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)URP�,EHUGUROD���3'$��&RPSDVV�������6HULHV��%HQWOH\��DQG�9,026�DUH
LQWURGXFHG��,Q�DGGLWLRQ�D�GHVFULSWLRQ�RI�

1DPH 352026+<*(6 6XSHUYLVLRQ��6����
'HVFULSWLRQ 9LEUDWLRQ�0RQLWRULQJ�V\VWHP�IRU�K\GURHOHFWULF�VHWV��,WªV�D�WRRO�IRU�SUHGLFWLYH

0DLQWHQDQFH�
3URGXFHU 'HYHORSHG�LQ�D�%5,7(�(85$0�SURMHFW�
5HOHYDQFH
5(0$)(;

&5$1�KDV�LQWURGXFHG�D�ORW�RI�JHQHULF�DQDO\VLQJ�WRROV�

1DPH 2$6<6 $QDO\VLV��$����
'HVFULSWLRQ 3HUIRUPV�7HFKQLFDO�DQG�)XQFWLRQDO�7UHH��IXQFWLRQDO�EORFNV�ZLWK�IXQFWLRQDO�DQG

GLVIXQFWLRQDO�FKDUDFWHULVWLFV��VLPXODWHV�IXQFWLRQLQJ�DQG�GLVIXQFWLRQLQJ�ZLWK�3HWUL
1HWV�DQG�0DUNRY�*UDSK�
*HQHUDWHV�)DLOXUH�7UHH��)DLOXUH�0RGH��DQG�DQDO\VHV�FDXVHV��HIIHFWV�RI�IDLOXUH��FDO�
FXODWHV�WKH�FULWLFDOLW\�IURP�V\VWHP�PLVVLRQ��JHQHUDWHV�UHOLDELOLW\�JUDSK��IDLOXUH�WUHH
0DQ\�WRROV�LV�OLQNLQJ�ZLWK�WKH�2DV\V�NHUQHO��OLNH�6,075((�	�$5$/,$��)DLOXUH�7UHH
DQG�%LQDU\�'HFLVLRQ�'LDJUDP�����
$GYDQWDJHV�RI�2$6<6��
• 0DQ\�WRRO�IRU�VWXG\
• &XVWRP�WRRO�ZLWK�/,63�SURJUDPPLQJ

3URGXFHU ,;,��)UDQFH
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR�2SHUDWLRQDO�'LVWULEXWHG�$UFKLWHFWXUH
2SHQHVV�WR�5(0$)(;�ZLOO�EH�GLIILFXOW��EHFDXVH�RI�/,63�SURJUDPPLQJ

1DPH 5(/,$6(3 $QDO\VLV��$����
'HVFULSWLRQ 3HUIRUPV� )XQFWLRQDO� 7UHH� ZLWK� SHUIRUPDQFHV� DQG� FRQVWUDLQWV�� )XQFWLRQ� VROYLQJ

FRQVWUDLQWV�*HQHUDWHV� )DLOXUH� 0RGH�� DQG� FDXVHV�� HIIHFWV� RI� IDLOXUH�� WDNHV� LQWR
DFFRXQW�WKH�FULWLFDOLW\�
,QFRQYHQLHQW�RI�5(/,$6(3��
• 1R�H[FKDQJHG�IORZ�EHWZHHQ�IXQFWLRQ
• 1R�VLPXODWLRQ

3URGXFHU 7UDQVLFLHO�,QJHQLHULH�$JHQFH�GH�1RUPDQGLH
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG�$UFKLWHFWXUH
��2SHQQHVV�ZLWK�5(0$)(;��25$&/(�'DWDEDVH�DQG�NQRZQ�GDWD�PRGHO
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���
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1DPH 62),$ $QDO\VLV��$����
'HVFULSWLRQ 3HUIRUPV�7HFKQLFDO�7UHH��IXQFWLRQDO�EORFNV�ZLWK�IXQFWLRQDO�DQG�GLVIXQFWLRQDO�VWDWH�

VLPXODWHV�IXQFWLRQLQJ�DQG�GLVIXQFWLRQLQJ�
*HQHUDWHV� )DLOXUH�0RGH�� DQG� DQDO\VHV� FDXVHV�� HIIHFWV� RI� IDLOXUH�� FDOFXODWHV� WKH
FULWLFDOLW\�IURP�V\VWHP�PLVVLRQ��JHQHUDWHV�UHOLDELOLW\�JUDSK��IDLOXUH�WUHH���
0DQ\� WRROV� LV� OLQNLQJ� ZLWK� WKH� 6RILD� NHUQHO�� OLNH� ',$1$� �/RJLVWLFLDQ� ,QWHJUDWHG
6XSSRUW���',$*6<6��'LDJQRVLV�$LGHG�6\VWHP�

3URGXFHU 6RIUHWHQ��)UDQFH
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR�2SHUDWLRQDO�'LVWULEXWHG�$UFKLWHFWXUH
2SHQQHVV�ZLWK�5(0$)(;���GLIILFXOW�ZLWKRXW�FRRSHUDWLRQ�ZLWK�WKH�FRPSDQ\�

1DPH (YHQW�7UHH $QDO\VLV��$����
'HVFULSWLRQ 'HVLJQ�(YHQW�7UHH��DQG�DQDO\VHV�SUREDELOLWLHV�RI�HYHQW�
3URGXFHU ,WHP�6RIWZDUH�/WG��8.
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG

$UFKLWHFWXUH
2SHQQHVV�WR�5(0$)(;��1R

1DPH )DLO�0RGH $QDO\VLV��$����
'HVFULSWLRQ 'HVLJQ� )DLOXUH� 0RGH�� DQG� DQDO\VHV� FDXVHV�� HIIHFWV� RI� IDLOXUH�� FDOFXODWHV� WKH

FULWLFDOLW\�DQG�IDLOXUH�UDWHV�
$GYDQWDJHV�RI�5(0$)(;��

3URGXFHU ,WHP�6RIWZDUH�/WG��8.
5HOHYDQFH
5(0$)(;

• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR�2SHUDWLRQDO�'LVWULEXWHG

$UFKLWHFWXUH
2SHQQHVV�WR�5(0$)(;��1R

1DPH )DXOW�7UHH $QDO\VLV��$����
'HVFULSWLRQ 'HVLJQ�)DXOW�7UHH��DQDO\VHV�IDXOW�WUHH�DQG�FDOFXODWHV�FXW�VHWV��IDLOXUH�IUHTXHQFLHV����

3URGXFHU ,WHP�6RIWZDUH�/WG��8.
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG

$UFKLWHFWXUH
2SHQQHVV�ZLWK�5(0$)(;���1R
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���
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1DPH )0(&$ $QDO\VLV��$����
'HVFULSWLRQ 3HUIRUPV� PDQ\� W\SHV� RI� DQDO\VHV� �)DLOXUH� 0RGH� DQG� (IIHFWV� $QDO\VHV� �)0($��

&ULWLFDOLW\� $QDO\VHV� �&$��� 'HVLJQ� )0($V�� 3URFHVV� )0($V�� 6DIHW\� $QDO\VHV�
'DPDJH� 0RGH� DQG� (IIHFWV� $QDO\VHV� �'0($��� )DLOXUH� 0RGH�� (IIHFWV�� DQG
&ULWLFDOLW\�$QDO\VHV��)0(&$���

3URGXFHU ,QQRYDWLYH�6RIWZDUH�'HVLJQ��86$
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG�$UFKLWHFWXUH

2SHQQHVV�ZLWK�5(0$)(;���1R

1DPH 3)$�3UR $QDO\VLV��$����
'HVFULSWLRQ 3HUIRUP�+$=23�DQDO\VLV
3URGXFHU '\DGHP�,QWHUQDWLRQDO�/7'��&DQDGD
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG

$UFKLWHFWXUH
2SHQQHVV�ZLWK�5(0$)(;���1R

1DPH 5&0�&RVW $QDO\VLV��$����
'HVFULSWLRQ 7DNHV� LQWR� DFFRXQW� WKH� SULPH� REMHFWLYHV� RI� D� PDLQWHQDQFH� SURJUDP� �0LQLPL]H

&RVWV��0HHW�6DIHW\�DQG�(QYLURQPHQWDO�*RDOV��0HHW�2SHUDWLRQDO�*RDOV�
3URGXFHU ,WHP�6RIWZDUH��8.
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG

$UFKLWHFWXUH
2SHQQHVV�ZLWK�5(0$)(;���1R

1DPH 573 $QDO\VLV��$����
'HVFULSWLRQ 6LPSOLILHV� WKH� FRQVWUXFWLRQ� RI� VWDWLVWLFDO� UHOLDELOLW\� WHVW� SODQV� IRU� WKH� H[SRQHQWLDO

DQG�ELQRPLDO�GLVWULEXWLRQV�
3URGXFHU 75$'2&�&'�(QJLQHHULQJ���86$
5HOHYDQFH
5(0$)(;

$GYDQWDJHV�RI�5(0$)(;��
• 6\VWHPLF�$SSURDFK
• 0DLQWHQDQFH�)RFXV�$UHD
• &RKHUHQW�DSSURDFK�IURP�8VHU�1HHGV�WR��2SHUDWLRQDO�'LVWULEXWHG

$UFKLWHFWXUH
2SHQQHVV�ZLWK�5(0$)(;���1R
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���
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$11(;�,,��$&521<06�86('�,1�7+(�'(/,9(5$%/(

&%0
&06
&006
&25'
'$6
'&6
'06
()106
/06
006
007
08*
13'
326&
30
5&0
6&$'$
85*(17

&RQGLWLRQ�%DVHG�0DLQWHQDQFH
&HQWUDO�0DLQWHQDQFH�6HUYHU
&RQWURO��0DLQWHQDQFH�DQG�7HFKQLFDO�0DQDJHPHQW�6\VWHP
&R�RUGLQDWHG�RSHUDWLRQ�DQG�0DLQWHQDQFH�2IIVKRUH�¥�5�	�'
'DWD�$FTXLVLWLRQ�6\VWHP�6HUYHU
'LVWULEXWHG�&RQWURO�6\VWHP
'LVWULEXWHG�0DLQWHQDQFH�6\VWHPV
(XURSHDQ�)HGHUDWLRQ�RI�1DWLRQDO�0DLQWHQDQFH�6RFLHWLHV
/RFDO�0DLQWHQDQFH�6HUYHU
0DLQWHQDQFH�0DQDJHPHQW�6\VWHP
0DLQWHQDQFH�0RQLWRULQJ�7RRO
0DLQWHQDQFH�8VHU�*URXS
1RUZHJLDQ�3HWUROHXP�'LUHFWRUDWH
3HWURFKHPLFDO�2SHQ�6RIWZDUH�&RUSRUDWLRQ
3ODQW�0DLQWHQDQFH
5HOLDELOLW\�&HQWUHG�0DLQWHQDQFH
6XSHUYLVRU\�&RQWURO�$QG�'DWD�$FTXLVLWLRQ
8VHU�5HIHUHQFH�*URXS�IRU�WKH�([SORLWDWLRQ�RI�QHZ�7HFKQRORJLHV
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5(0$)(;��,QGXVWULDO�57'�3URMHFW������ 3DJH���
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$11(;�,,,���',3/20$�5(3257�)520�*(5$/'�&$521

)81&7,21$/�$1'�'<6)81&7,21$/�$1$/<6(6�2)�$1�+<'52(/(&7,&$/�,167$//$7,21�
92/80(��	��
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