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(;(&87,9(�6800$5<

6LQFH�������&RPSDT�KDV�EHHQ�D�OHDGHU�LQ�GHYHORSLQJ�DUUD\�FRQWUROOHU�WHFKQRORJ\���&RPSDT©V

ILIWK�JHQHUDWLRQ�SURGXFW��WKH�&RPSDT�60$57���$UUD\�&RQWUROOHU��SURYLGHV�KLJK�DYDLODELOLW\�

KLJK�SHUIRUPDQFH��VWRUDJH�IDXOW�WROHUDQFH��DQG�VLJQLILFDQW�H[SDQVLRQ�FDSDELOLWLHV�IRU

FHQWUDOL]HG�FRPSXWLQJ�RI�ODUJH�FRUSRUDWLRQV���1RZ�&RPSDT�KDV�GHYHORSHG�QHZ�DUUD\

FRQWUROOHU�WHFKQRORJ\�WKDW�SURYLGHV�GHSHQGDEOH�KDUGZDUH�5$,'�SURWHFWLRQ�IRU�PLVVLRQ�

FULWLFDO�GDWD�WR�EXVLQHVVHV�DQG�ZRUN�VLWHV�ZKHUH�LW�KDV�SUHYLRXVO\�EHHQ�FRVW�SURKLELWLYH�

7KLV�QHZ�WHFKQRORJ\�KDV�EHHQ�LPSOHPHQWHG�LQ�WKH�&RPSDT�60$57��6/�$UUD\�&RQWUROOHU�

GHYHORSHG�IRU�XVH�E\�VPDOO�DQG�PLG�VL]HG�FRPSDQLHV�DQG�E\�UHPRWH�VLWHV�RI�ODUJH�FRPSDQLHV�

7KLV�WHFKQRORJ\�EULHI�GHVFULEHV�WKH�LQWHOOLJHQW�,�2�DUFKLWHFWXUH�RI�WKLV�FRQWUROOHU�DQG�KRZ�LW

SURYLGHV�IDXOW�SUHYHQWLRQ��IDXOW�WROHUDQFH��DQG�IDXOW�UHFRYHU\���,W�H[SODLQV�WKH�OHYHO�RI

SHUIRUPDQFH�WKH�FRQWUROOHU�DFKLHYHV�DQG�GHPRQVWUDWHV�WKDW�LW�RXWSHUIRUPV�VRIWZDUH�5$,'���,W

DOVR�H[SODLQV�KRZ�WKH�FRQWUROOHU�LQWHUDFWV�ZLWK�WZR�SRZHUIXO�&RPSDT�PDQDJHPHQW�WRROV�WR

LPSURYH�VWRUDJH�PDQDJHDELOLW\�

3OHDVH�GLUHFW�FRPPHQWV�UHJDUGLQJ�WKLV�FRPPXQLFDWLRQ�WR�WKH�(&*�7HFKQRORJ\�&RPPXQLFDWLRQV�*URXS�DW�WKLV�,QWHUQHW

DGGUHVV���WHFKBFRP#EDQJDWH�FRPSDT�FRP
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127,&(

7KH�LQIRUPDWLRQ�LQ�WKLV�SXEOLFDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�DQG�LV�SURYLGHG�¦$6

,6§�:,7+287�:$55$17<�2)�$1<�.,1'���7+(�(17,5(�5,6.�$5,6,1*�287�2)

7+(�86(�2)�7+,6�,1)250$7,21�5(0$,16�:,7+�5(&,3,(17���,1�12�(9(17

6+$//�&203$4�%(�/,$%/(�)25�$1<�',5(&7��&216(48(17,$/��,1&,'(17$/�

63(&,$/��381,7,9(�25�27+(5�'$0$*(6�:+$762(9(5��,1&/8',1*�:,7+287

/,0,7$7,21��'$0$*(6�)25�/266�2)�%86,1(66�352),76��%86,1(66

,17(55837,21�25�/266�2)�%86,1(66�,1)250$7,21���(9(1�,)�&203$4�+$6

%((1�$'9,6('�2)�7+(�3266,%,/,7<�2)�68&+�'$0$*(6�

7KH�OLPLWHG�ZDUUDQWLHV�IRU�&RPSDT�SURGXFWV�DUH�H[FOXVLYHO\�VHW�IRUWK�LQ�WKH�GRFXPHQWDWLRQ

DFFRPSDQ\LQJ�VXFK�SURGXFWV���1RWKLQJ�KHUHLQ�VKRXOG�EH�FRQVWUXHG�DV�FRQVWLWXWLQJ�D�IXUWKHU

RU�DGGLWLRQDO�ZDUUDQW\�

7KLV�SXEOLFDWLRQ�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�RI�WKH�SURGXFW�RU�SURGXFWV�WKDW�ZHUH

WHVWHG���7KH�FRQILJXUDWLRQ�RU�FRQILJXUDWLRQV�WHVWHG�RU�GHVFULEHG�PD\�RU�PD\�QRW�EH�WKH�RQO\

DYDLODEOH�VROXWLRQ���7KLV�WHVW�LV�QRW�D�GHWHUPLQDWLRQ�RI�SURGXFW�TXDOLW\�RU�FRUUHFWQHVV��QRU�GRHV

LW�HQVXUH�FRPSOLDQFH�ZLWK�DQ\�IHGHUDO�VWDWH�RU�ORFDO�UHTXLUHPHQWV�

&RPSDT�DQG�&RPSDT�,QVLJKW�0DQDJHU�DUH�UHJLVWHUHG�ZLWK�WKH�8QLWHG�6WDWHV�3DWHQW�DQG

7UDGHPDUN�2IILFH�

1HW:DUH�DQG�1RYHOO�DUH�UHJLVWHUHG�WUDGHPDUNV�RI�1RYHOO��,QF�

2WKHU�SURGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI

WKHLU�UHVSHFWLYH�FRPSDQLHV�

������&RPSDT�&RPSXWHU�&RUSRUDWLRQ���$OO�ULJKWV�UHVHUYHG���3ULQWHG�LQ�WKH�8�6�$�

&RPSDT�60$57��6/�$UUD\�&RQWUROOHU�7HFKQRORJ\
)LUVW�(GLWLRQ��-XO\������

'RFXPHQW�1XPEHU����$�����
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����$�����

,1752'8&7,21

&RPSDT�LV�D�OHDGHU�LQ�GHYHORSLQJ�DUUD\�FRQWUROOHU�WHFKQRORJ\��DQG�VLQFH������KDV�EHHQ

SURYLGLQJ�VWDWH�RI�WKH�DUW�GULYH�DUUD\�FRQWUROOHUV�WR�PHHW�WKH�VWRUDJH�QHHGV�RI�FRUSRUDWH

FXVWRPHUV���,Q�HDUO\������WKH�FRPSDQ\�LQWURGXFHG�LWV�ILIWK�JHQHUDWLRQ�SURGXFW��WKH�&RPSDT

60$57���$UUD\�&RQWUROOHU��WR�SURYLGH�KLJK�DYDLODELOLW\��KLJK�SHUIRUPDQFH��VWRUDJH�IDXOW

WROHUDQFH��DQG�VLJQLILFDQW�H[SDQVLRQ�FDSDELOLWLHV�IRU�FHQWUDOL]HG�FRPSXWLQJ�RI�ODUJH

FRUSRUDWLRQV�

:LWK�WRGD\©V�WUHQG�IRU�GHFHQWUDOL]HG�FRPSXWLQJ��EUDQFK�RIILFHV�DQG�UHPRWH�VLWHV�QRZ�DFFHVV

DQG�SURGXFH�EXVLQHVV�FULWLFDO�GDWD�WKDW�QHHGV�HTXDO�VWRUDJH�SURWHFWLRQ���0RUHRYHU��WKH�UDQJH

RI�FRPSDQLHV�ZLWK�ODUJH�TXDQWLWLHV�RI�GDWD�WR�VWRUH�DQG�EDFN�XS�KDV�JURZQ�WR�LQFOXGH�VPDOO

DQG�PLG�VL]H�FRPSDQLHV���7KH\��WRR��UHTXLUH�KLJK�DYDLODELOLW\�DQG�VWRUDJH�IDXOW�WROHUDQFH�WR

SURWHFW�VZHOOLQJ�YROXPHV�RI�GDWD���0HHWLQJ�WKLV�QHHG�IRU�UHPRWH�VLWHV�DQG�VPDOO�WR�PLG�VL]H

EXVLQHVVHV�LV�D�VSHFLDO�FKDOOHQJH��KRZHYHU��EHFDXVH�WKH\�DUH�KLJKO\�FRVW�VHQVLWLYH�RSHUDWLRQV

WKDW�UHTXLUH�D�VROXWLRQ�WXQHG�WR�WKHLU�SULFH�SHUIRUPDQFH�FDSDFLW\�QHHGV�

&RPSDT�KDV�GHYHORSHG�QHZ�DUUD\�FRQWUROOHU�WHFKQRORJ\�WR�SURYLGH�5$,'��5HGXQGDQW�$UUD\

RI�,QH[SHQVLYH�'LVNV��SURWHFWLRQ�IRU�PLVVLRQ�FULWLFDO�GDWD�WR�EXVLQHVVHV�DQG�ZRUN�VLWHV�ZKHUH

FRVW�VHQVLWLYLW\�SUHYLRXVO\�NHSW�LW�RXW�RI�UHDFK���7KLV�QHZ�WHFKQRORJ\��EDVHG�RQ�LQGXVWU\�

OHDGLQJ�&RPSDT�60$57���WHFKQRORJ\��KDV�EHHQ�LPSOHPHQWHG�LQ�WKH�&RPSDT�60$57��6/

$UUD\�&RQWUROOHU�SURGXFW���7KLV�QHZ�FRQWUROOHU�PDNHV�SURYHQ��GHSHQGDEOH��KDUGZDUH�5$,'

WHFKQRORJ\�DYDLODEOH�WR�RSHUDWLRQV�WKDW�SUHYLRXVO\�FRXOG�QRW�DIIRUG�LW�

,17(//,*(17�,�2�$5&+,7(&785(

7KH�&RPSDT�60$57��6/�$UUD\�&RQWUROOHU�LV�EDVHG�RQ�SURYHQ�&RPSDT�60$57��

WHFKQRORJ\���,W�KDV�DQ�DGYDQFHG�LQWHOOLJHQW�,�2�DUFKLWHFWXUH�GHVLJQHG�VSHFLILFDOO\�WR�SURYLGH

HFRQRPLFDO��KLJK�SHUIRUPDQFH�KDUGZDUH�5$,'�SURWHFWLRQ�IRU�VPDOO��WR�PHGLXP�VL]HG

FRPSDQLHV�DQG�IRU�UHPRWH�VLWHV�RI�ODUJH�FRPSDQLHV���7KLV�DUFKLWHFWXUH�FRQVLVWV�RI�RSWLPL]HG

KDUGZDUH�DQG�ILUPZDUH�FRPSRQHQWV�ZRUNLQJ�WRJHWKHU�HIILFLHQWO\��ZLWK�IXQFWLRQV�DQG

HPEHGGHG�LQWHOOLJHQFH�GLVWULEXWHG�DFURVV�DSSURSULDWH�SRLQWV�LQ�WKH�GHVLJQ���6HH�)LJXUH���

)LJXUH�����%ORFN�GLDJUDP�RI�&RPSDT�60$57��6/�$UUD\�&RQWUROOHU�DUFKLWHFWXUH�

+RVW

3&,�%XV

����

3&,�WR�3&,

,QWHUIDFH

&RQWUROOHU

/RFDO

3URFHVVRU

,QWHUIDFH

5$,'�(QJLQH

	�&DFKH

&RQWUROOHU

:LGH�8OWUD�

6&6,

&RQWUROOHU

520

�)ODVK�

5$0

,QW

,QW

([W

5HDG�$KHDG

&DFKH

�(&&�Z�6,00�

���SLQ

���SLQ

���SLQ

:LGH�8OWUD�6&6,�%XV

���0%�V

3
&
,�
%
X
V

/RFDO�

3URFHVVRU

�
�
�
�0

%
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2SWLPL]HG�+DUGZDUH

7KH�KRVW�LQWHUIDFH�RI�WKH�60$57��6/�&RQWUROOHU�LV�D�ORZ�ODWHQF\�����ELW�3&,�EXV�PDVWHU���,W

WUDQVIHUV�GDWD�GLUHFWO\�WR�V\VWHP�PHPRU\�DW�UDWHV�RI�XS�WR�����0%�V��PD[LPXP�EXUVW�UDWH��

%HFDXVH�WKH�LQGXVWU\�LV�PRYLQJ�WR�3&,�DQG�EHFDXVH�WKH�EDQGZLGWK�RI�(,6$�FRQWUROOHUV�LV

OLPLWHG�WR����0%�V��&RPSDT�LV�SURGXFLQJ�RQO\�3&,�PRGHOV�RI�WKLV�FRQWUROOHU�

7KH�60$57��6/�&RQWUROOHU�KDV�D�VLQJOH�:LGH�8OWUD�6&6,���FKDQQHO�VXSSRUWHG�E\�D

6\PELRV���&����5,6&�EDVHG�6&6,���SURWRFRO�FKLS�FDSDEOH�RI�UXQQLQJ����ELW�:LGH�8OWUD

6&6,���DW���0%�V���7KH�6&6,�SURWRFRO�FKLS�LWVHOI�FRQWDLQV�DQ�HPEHGGHG�5,6&�SURFHVVRU�WKDW

RSHUDWHV�LQGHSHQGHQWO\�IURP�WKH�ORFDO�SURFHVVRU���7KH�SURWRFRO�FKLS�LV�FDSDEOH�RI�H[HFXWLQJ

6&6,�FRPPDQGV�IURP�VWDUW�WR�ILQLVK�ZLWK�RQO\�D�VLQJOH�LQWHUUXSW�WR�WKH�ORFDO�SURFHVVRU���,W�LV

DOVR�FDSDEOH�RI�SRVWLQJ�LQWHUUXSWV�¦RQ�WKH�IO\�§�DOORZLQJ�WKH�ORFDO�SURFHVVRU�WR�VHUYLFH

PXOWLSOH�FRPSOHWLRQV�SHU�LQWHUUXSW�DQG�JUHDWO\�UHGXFLQJ�RYHUKHDG�RQ�WKH�6&6,�EXV�

7KH�60$57��6/�&RQWUROOHU�VXSSRUWV�XS�WR����ORJLFDO�GULYHV���,WV�:LGH�8OWUD�6&6,��

FKDQQHO�VXSSRUWV�XS�WR�VHYHQ�����*%�GULYHV�IRU�D�PD[LPXP�VWRUDJH�FDSDFLW\�RI����*%�

$WWDLQLQJ�WKH�SHDN�WUDQVIHU�UDWH�RI����0%�V�RQ�WKH�:LGH�8OWUD�6&6,���FKDQQHO�UHTXLUHV�XVH

RI�:LGH�8OWUD�6&6,���KDUG�GLVN�GULYHV��GULYHUV��VHUYHUV��DQG�VWRUDJH�VXEV\VWHPV���)RU

EDFNZDUG�FRPSDWLELOLW\��WKH�60$57��6/�&RQWUROOHU�VXSSRUWV����ELW�)DVW�:LGH�6&6,���GLVN

GULYHV�RU���ELW�)DVW�6&6,���GLVN�GULYHV���:KHUH�:LGH�8OWUD�6&6,���LV�QRW�VXSSRUWHG�IRU

H[WHUQDO�VWRUDJH�V\VWHPV��WKH�60$57��6/�&RQWUROOHU�ZLOO�GHIDXOW�WR�)DVW�:LGH�6&6,���

(PEHGGHG�,QWHOOLJHQFH

7KH�60$57��6/�&RQWUROOHU�LV�HIIHFWLYHO\�D�FRPSXWHU�V\VWHP�RQ�D�ERDUG���7KH�ORFDO

SURFHVVRU�LV�D����ELW�5,6&�SURFHVVRU�IURP�$GYDQFHG�0LFUR�'HYLFHV��0RGHO�$0����������

DQ�LQGXVWU\�VWDQGDUG�SDUW�WKDW�KDV�EHHQ�RSWLPL]HG�IRU�KLJK�SHUIRUPDQFH��HPEHGGHG

DSSOLFDWLRQV���,W�SURYLGHV�DSSUR[LPDWHO\�WZLFH�WKH�SURFHVVLQJ�SRZHU�RI�WKH�ORFDO�SURFHVVRU�RQ

WKH�RULJLQDO�&RPSDT�60$57�&RQWUROOHU���7KLV�LQFUHDVHG�SRZHU�LPSURYHV�,�2�WKURXJKSXW�

7KH�ORFDO�3&,�EXV�DOVR�SURYLGHV�KLJK�EDQGZLGWK������0%�V�EXUVW�UDWH��DQG�ORZ�ODWHQF\�

7KH�LQWHOOLJHQFH�RI�WKH�60$57��6/�&RQWUROOHU�FRPHV�IURP�520�UHVLGHQW�ILUPZDUH�WKDW�LV

H[HFXWHG�E\�WKH�ORFDO�SURFHVVRU���$W�SRZHU�RQ�WLPH��WKH�ILUPZDUH�FRGH�LV�FRSLHG�IURP�IODVK

520�LQWR�KLJK�VSHHG�5$0��IURP�ZKLFK�LQVWUXFWLRQV�DUH�IHWFKHG�DQG�H[HFXWHG�E\�WKH

SURFHVVRU���$�VPDOO�DQG�HIILFLHQW�UHDO�WLPH�26�SURYLGHV�EDVLF�WDVN�DQG�FRQWURO�IXQFWLRQV�IRU

WKH�HPEHGGHG�HQYLURQPHQW���$OJRULWKPV�KDYH�EHHQ�WXQHG�IRU�RSWLPDO�,�2�SHUIRUPDQFH���7KH

KRVW�LQWHUIDFH�SURWRFRO�KDV�DOVR�EHHQ�RSWLPL]HG���26�GHYLFH�GULYHUV�UXQQLQJ�RQ�WKH�KRVW�FDQ

VXEPLW�KXQGUHGV�RI�FRPPDQGV�DW�RQFH�WR�WKH�60$57��6/�&RQWUROOHU���6LPLODUO\��WKH

FRQWUROOHU�DOORZV�WKH�KRVW�GULYHU�WR�UHWULHYH�PXOWLSOH�FRPPDQG�FRPSOHWLRQV�XQGHU�D�VLQJOH

VWDWXV�LQWHUUXSW���7KH�ILUPZDUH�LV�IODVKDEOH��WKDW�LV��VRIWZDUH�XSJUDGDEOH��IRU�FRQYHQLHQW�ILHOG

XSJUDGHV�

,QWHOOLJHQW�$UUD\�(QJLQHV

2Q�WKH�60$57��6/�&RQWUROOHU��SURFHVVLQJ�WDVNV�DUH�GLYLGHG�EHWZHHQ�WZR�LQWHOOLJHQW�DUUD\

HQJLQHV���7KHVH�HQJLQHV�DUH�&RPSDT�GHYHORSHG�$6,&V��DSSOLFDWLRQ�VSHFLILF�LQWHJUDWHG

FLUFXLWV����7KH�WZR�HQJLQHV�ZRUN�VLPXOWDQHRXVO\��RQH�JHQHUDWLQJ�IDXOW�WROHUDQFH�LQIRUPDWLRQ

DQG�PDQDJLQJ�GDWD�IORZ��ZKLOH�WKH�RWKHU�SUHSDUHV�DQG�VRUWV�DUUD\�VWRUDJH�FRPPDQGV�

7KH�&RPSDT�GHYHORSHG�5$,'�HQJLQH�RSWLPL]HV�5$,'���SHUIRUPDQFH���7KLV�LV�D�KDUGZDUH�

EDVHG�VROXWLRQ�WKDW�HPSOR\V�DQ�DXWRPDWLF�UHDG�;25�ZULWH�F\FOH�WR�JHQHUDWH�SDULW\

LQIRUPDWLRQ�DV�GDWD�LV�EHLQJ�ZULWWHQ�WR�WKH�GULYHV���,W�DOORZV�SDUDOOHO�H[HFXWLRQ�RI�PXOWLSOH

;25�RSHUDWLRQV�IRU�GLIIHUHQW�,�2�WKUHDGV��ZKLFK�HOLPLQDWHV�UHVRXUFH�FRQWHQWLRQ�IRU�D�VLQJOH

SDULW\�JHQHUDWRU���,W�DOVR�DOORZV�;25�RSHUDWLRQV�WR�RFFXU�DV�VRRQ�DV�GDWD�LV�ZULWWHQ�IURP�WKH

KRVW�WR�WKH�FRQWUROOHU���7KLV�HOLPLQDWHV�GDWD�VWDJLQJ�DQG�JUHDWO\�UHGXFHV�WKH�DPRXQW�RI

PHPRU\�UHTXLUHG�IRU�SDULW\�JHQHUDWLRQ���7KH�5$,'�HQJLQH�DOVR�DOORZV�DXWRPDWLF�GDWD

UHFRYHU\�DQG�DXWRPDWLF�GULYH�UHEXLOG�RSHUDWLRQV�WR�H[HFXWH�YHU\�TXLFNO\���%HFDXVH�WKHVH
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RSHUDWLRQV�DUH�SHUIRUPHG�LQ�KDUGZDUH��QR�ORFDO�SURFHVVRU�LQWHUYHQWLRQ�LV�UHTXLUHG���7KH

SURFHVVRU�LV�IUHH�WR�SHUIRUP�RWKHU�YLWDO�FRQWUROOHU�IXQFWLRQV�

5HDG�$KHDG�&DFKLQJ

7KH�60$57��6/�&RQWUROOHU�DUFKLWHFWXUH�LQFOXGHV�D���0%�UHDG�DKHDG�FDFKH���7KH�FRQWUROOHU

XVHV�DQ�LQWHOOLJHQW��UHDG�DKHDG�DOJRULWKP�WKDW�FDQ�DQWLFLSDWH�GDWD�QHHGV�DQG�UHGXFH�ZDLW�WLPH�

,W�FDQ�GHWHFW�VHTXHQWLDO�UHDG�DFWLYLW\�RQ�VLQJOH�RU�PXOWLSOH�,�2�WKUHDGV�DQG�SUHGLFW�WKDW

VHTXHQWLDO�UHDG�UHTXHVWV�ZLOO�IROORZ���,W�FDQ�UHDG�DKHDG��RU�SUH�UHDG�GDWD��IURP�WKH�GLVN�GULYHV

EHIRUH�WKH�GDWD�LV�DFWXDOO\�UHTXHVWHG���:KHQ�WKH�UHDG�UHTXHVW�GRHV�RFFXU��LW�FDQ�WKHQ�EH

VHUYLFHG�RXW�RI�KLJK�VSHHG�FDFKH�PHPRU\�DW�PLFURVHFRQG�VSHHGV�UDWKHU�WKDQ�IURP�WKH�GLVN

GULYH�DW�PLOOLVHFRQG�VSHHGV�

7KLV�DGDSWLYH�UHDG�DKHDG�VFKHPH�SURYLGHV�H[FHOOHQW�SHUIRUPDQFH�IRU�VHTXHQWLDO�VPDOO�EORFN

UHDG�UHTXHVWV���$W�WKH�VDPH�WLPH�LW�FUHDWHV�QR�SHQDOW\�IRU�UDQGRP�UHDG�SDWWHUQV��EHFDXVH�UHDG�

DKHDG�LV�GLVDEOHG�ZKHQ�QRQ�VHTXHQWLDO�UHDG�DFWLYLW\�LV�GHWHFWHG���7KXV��WKH�60$57��6/

&RQWUROOHU�RYHUFRPHV�WKH�SUREOHP�RI�VRPH�DUUD\�FRQWUROOHUV�LQ�WKH�LQGXVWU\�WRGD\�WKDW�XVH

IL[HG�UHDG�DKHDG�VFKHPHV�WKDW�LQFUHDVH�VHTXHQWLDO�UHDG�SHUIRUPDQFH�EXW�GHJUDGH�UDQGRP�UHDG

SHUIRUPDQFH�

'$7$�$9$,/$%,/,7<

7KH�60$57��6/�&RQWUROOHU�SURYLGHV�WKH�KLJKHVW�OHYHOV�RI�GDWD�DYDLODELOLW\�IRU�GHPDQGLQJ

EXVLQHVV�UHTXLUHPHQWV���7KH�LQWHOOLJHQFH�RI�WKH�60$57���&RQWUROOHU�DOORZV�LW�WR�PRQLWRU�,�2

DFWLYLW\��WUDFN�NH\�SDUDPHWHUV��SUHGLFW�SRWHQWLDO�SUREOHPV��WDNH�FRUUHFWLYH�DFWLRQV��SURYLGH

DXWRPDWLF�IDXOW�UHFRYHU\��DQG�GHOLYHU�IXOO�IDXOW�PDQDJHPHQW�

)DXOW�3UHYHQWLRQ

7KH�60$57��6/�&RQWUROOHU�FDQ�GHWHFW�SRWHQWLDO�KDUG�GLVN�GULYH�IDLOXUHV�EHIRUH�WKH\�RFFXU�VR

WKDW�SUHYHQWLYH�DFWLRQ�FDQ�EH�WDNHQ���7KUHH�IHDWXUHV�RI�WKH�FRQWUROOHU�SURYLGH�WKLV�FDSDELOLW\�

GULYH�SDUDPHWHU�WUDFNLQJ��G\QDPLF�VHFWRU�UHSDLU��DQG�HQYLURQPHQW�WUDFNLQJ�

'ULYH�3DUDPHWHU�7UDFNLQJ�ZLWK�3UH�)DLOXUH�:DUUDQW\

7KH�60$57��6/�&RQWUROOHU�LQFOXGHV�D�GULYH�SDUDPHWHU�WUDFNLQJ�IHDWXUH�WKDW�PRQLWRUV�PRUH

WKDQ����SDUDPHWHUV�RI�GULYH�RSHUDWLRQ�DV�D�EDFNJURXQG�WDVN���,I�D�GULYH�IDLOV�WR�PHHW�FHUWDLQ

IDFWRU\�SUHVHW�FULWHULD��WKH�FRQWUROOHU�QRWLILHV�&RPSDT�,QVLJKW�0DQDJHU�
�
�ZKLFK�WKHQ�DOHUWV

WKH�V\VWHP�DGPLQLVWUDWRU�WR�WKH�SRWHQWLDO�SUREOHP���&RPSDT�GLVN�GULYHV�WKDW�IDLO�WR�PHHW�WKH

H[SHFWHG�FULWHULD�PD\�EH�HOLJLEOH�IRU�UHSODFHPHQW�XQGHU�WKH�&RPSDT�3UH�)DLOXUH�:DUUDQW\�

'\QDPLF�6HFWRU�5HSDLU

8QGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��HYHQ�GLVN�GULYH�PHGLD�WKDW�ZDV�LQLWLDOO\�GHIHFW�IUHH�FDQ

GHYHORS�GHIHFWV�FDXVHG�E\�YDULDQFHV�LQ�WKH�KLJK�SUHFLVLRQ�GULYH�PHFKDQLVPV�RYHU�WLPH�

'HYHORSPHQW�RI�VXFK�GHIHFWV�LV�D�FRPPRQ�SKHQRPHQRQ�LQ�WKH�LQGXVWU\���7R�SURWHFW�GDWD�IURP

PHGLD�GHIHFWV��&RPSDT�EXLOW�D�G\QDPLF�VHFWRU�UHSDLU�IHDWXUH�LQWR�WKH�60$57��6/

&RQWUROOHU�

'XULQJ�QRUPDO�RSHUDWLRQ��WKH�60$57��6/�&RQWUROOHU�SHUIRUPV�D�EDFNJURXQG�VXUIDFH

DQDO\VLV��$XWR�5HOLDELOLW\�0RQLWRULQJ��RU�$50��E\�FRQWLQXDOO\�VFDQQLQJ�DOO�GULYHV�IRU�PHGLD

GHIHFWV���,I�D�GHIHFW�LV�IRXQG�GXULQJ�$50�RU�GXULQJ�QRUPDO�RSHUDWLRQ��WKH�FRQWUROOHU

DXWRPDWLFDOO\�UHPDSV�WKH�EDG�VHFWRU���,W�PRYHV�GDWD�IURP�WKH�GHIHFWLYH�VHFWRU�RU�LWV

UHJHQHUDWHG�HTXLYDOHQW�WR�D�QHZ�VWRUDJH�ORFDWLRQ��PDUNV�WKH�GHIHFWLYH�VHFWRU�DV�EDG��DQG�QR

ORQJHU�ZULWHV�GDWD�WKHUH�

�������������������������������������������������������

�
�&RPSDT�,QVLJKW�0DQDJHU�LV�GLVFXVVHG�ODWHU�LQ�WKLV�GRFXPHQW�
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(QYLURQPHQW�7UDFNLQJ�IRU�3UR/LDQW�6WRUDJH�6\VWHP

7KH�60$57��6/�&RQWUROOHU�DOVR�PRQLWRUV�IDQ�DQG�FDELQHW�WHPSHUDWXUH�RI�WKH�3UR/LDQW

6WRUDJH�6\VWHP�RU�3UR/LDQW�6WRUDJH�6\VWHP�)�LQ�ZKLFK�LW�UHVLGHV���,I�HLWKHU�WHPSHUDWXUH

H[FHHGV�D�SUHVHW�YDOXH��WKH�FRQWUROOHU�QRWLILHV�,QVLJKW�0DQDJHU��ZKLFK�LVVXHV�DQ�DOHUW�WR�WKH

V\VWHP�DGPLQLVWUDWRU�

)DXOW�7ROHUDQFH�DQG�5HFRYHU\

7KH�60$57��6/�&RQWUROOHU�DUFKLWHFWXUH�SURYLGHV�KDUGZDUH�5$,'�SURWHFWLRQ�RI�GDWD

LQWHJULW\�DQG�DYDLODELOLW\���3ULRU�WR�DQ\�SRVVLEOH�GULYH�IDLOXUH��WKH�FRQWUROOHU�SURDFWLYHO\

JHQHUDWHV�5$,'�SDULW\�GDWD�VR�WKDW�LW�FDQ�NHHS�DOO�GDWD�DYDLODEOH�DQG�WKH�VHUYHU�UXQQLQJ

GXULQJ�UHSODFHPHQW�RI�DQ\�IDLOHG�GULYH���0RUHRYHU��WKH�FRQWUROOHU�VXSSRUWV�TXLFN��UHOLDEOH

IDXOW�UHFRYHU\�WKURXJK�WZR�KDUGZDUH�IHDWXUHV���RQ�OLQH�VSDUHV�DQG�KRW�SOXJJDEOH�GULYHV�

5$,'�6XSSRUW�ZLWK�$XWRPDWLF�'DWD�5HFRYHU\

5HGXQGDQW�$UUD\V�RI�,QGHSHQGHQW�'LVNV��5$,'��ZDV�DQ�LGHD�RULJLQDOO\�FRQFHLYHG�DW�WKH

8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\�WR�LPSURYH�GLVN�VXEV\VWHP�UHOLDELOLW\�DQG�SHUIRUPDQFH�

,W�LV�D�PHWKRG�RI�GLVWULEXWLQJ�GDWD�UHGXQGDQWO\�DFURVV�PXOWLSOH�GLVN�GULYHV�VXFK�WKDW�XVHU�GDWD

FDQ�EH�UHFRYHUHG�RU�UHJHQHUDWHG�LQ�WKH�HYHQW�RI�D�VLQJOH�GLVN�GULYH�IDLOXUH���&RPSDT�ZDV�WKH

ILUVW�FRPSDQ\�WR�LQWURGXFH�5$,'�VXEV\VWHPV�LQWR�WKH�QHWZRUN�VHUYHU�PDUNHWSODFH�LQ������

7RGD\�5$,'�LV�DQ�LQGXVWU\�VWDQGDUG��DQG�PRVW�RQ�OLQH�QHWZRUN�GDWD�VWRUDJH�LV�SURWHFWHG�ZLWK

VRPH�OHYHO�RI�5$,'�

7KH�YDOXH�RI�5$,'�FRPHV�IURP�WKH�DELOLW\�RI�WKH�60$57��6/�&RQWUROOHU�WR�SHUIRUP

DXWRPDWLF�GDWD�UHFRYHU\�LQ�WKH�HYHQW�RI�D�GLVN�GULYH�IDLOXUH���,Q�DQ\�IDXOW�WROHUDQW�5$,'

FRQILJXUDWLRQ��LI�D�GULYH�IDLOV�DQG�D�UHDG�UHTXHVW�LV�UHFHLYHG�IRU�WKH�PLVVLQJ�GDWD��WKH

FRQWUROOHU�ZLOO�DXWRPDWLFDOO\�UHJHQHUDWH�PLVVLQJ�GDWD�IURP�SDULW\�LQIRUPDWLRQ�

7KH�60$57��6/�&RQWUROOHU�VXSSRUWV
�
�WKH�VWDQGDUG�5$,'�OHYHOV�������DQG���LOOXVWUDWHG�LQ

)LJXUH���

5$,'���SURYLGHV�QR�GDWD�UHGXQGDQF\��WKHUHIRUH��LW�SURYLGHV�QR�IDXOW�SURWHFWLRQ���'DWD�LV

VLPSO\�VWULSHG�DFURVV�DOO�GULYHV�LQ�WKH�DUUD\���7KLV�FRQILJXUDWLRQ�SURYLGHV�KLJK�SHUIRUPDQFH�DW

ORZ�FRVW�EXW�DOVR�LQFXUV�KLJK�ULVN�

5$,'����UHIHUUHG�WR�DV�GULYH�PLUURULQJ��VLPSO\�FUHDWHV�WZR�FRSLHV�RI�DOO�WKH�GDWD��HDFK�FRS\

UHVLGLQJ�RQ�D�VHSDUDWH�GLVN�GULYH���7KLV�PHWKRG�KDV�SHUIRUPDQFH�HTXDO�WR�RU�EHWWHU�WKDQ�5$,'

��EXW�GRXEOHV�WKH�GLVN�GULYH�FRVW��VLQFH�LW�UHTXLUHV�WZLFH�DV�PXFK�VSDFH�WR�VWRUH�WKH�VDPH

DPRXQW�RI�GDWD���5$,'���FDQ�SURWHFW�DJDLQVW�GDWD�ORVV�GXULQJ�PXOWLSOH�GULYH�IDLOXUHV�DV�ORQJ

DV�WKH�IDLOLQJ�GULYHV�DUH�QRW�PLUURUHG�WR�HDFK�RWKHU�

5$,'����UHIHUUHG�WR�DV�GLVWULEXWHG�GDWD�JXDUGLQJ��LV�WKH�PRVW�SRSXODU�5$,'�FRQILJXUDWLRQ���,W

SURYLGHV�FRVW�HIIHFWLYH�IDXOW�WROHUDQFH�ZLWK�KLJK�SHUIRUPDQFH�EHFDXVH�SDULW\�LQIRUPDWLRQ�LV

GLVWULEXWHG�DFURVV�DOO�GULYHV�LQ�WKH�DUUD\���7KH�DPRXQW�RI�GLVN�VSDFH�XVHG�IRU�UHGXQGDQF\�LV

HTXLYDOHQW�WR�WKH�FDSDFLW\�RI�D�VLQJOH�GULYH�

�������������������������������������������������������

�
�7KH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\�ZLOO�DOORZ�FXVWRPHUV�WR�FRQILJXUH�D�GULYH�DUUD\�IRU�5$,'����ZKLFK�SURYLGHV

SDULW\�FKHFNLQJ�EXW�ZLWK�VOLJKWO\�ORZHU�SHUIRUPDQFH�WKDQ�5$,'�����+RZHYHU��&RPSDT�GRHV�QRW�VXSSRUW�5$,'���ZLWK�WKH

60$57��6/�&RQWUROOHU�
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)LJXUH�����5$,'�OHYHOV�VXSSRUWHG�E\�&RPSDT�60$57��6/�$UUD\�&RQWUROOHU

+RW�3OXJ�'ULYH�6XSSRUW�ZLWK�$XWRPDWLF�5HEXLOG

7KH�60$57��6/�&RQWUROOHU�VXSSRUWV�6&6,�KRW�SOXJ�GULYHV���,I�WKH�VWRUDJH�VXEV\VWHP

FRQWDLQV�KRW�SOXJ�GULYHV��XVHUV�FDQ�LQVHUW�RU�UHPRYH�GULYHV�IURP�IDXOW�WROHUDQW�FRQILJXUDWLRQV

ZKLOH�WKH�V\VWHP�LV�VWLOO�XS�DQG�UXQQLQJ�

7KH�60$57��6/�&RQWUROOHU�GHWHFWV�ZKHQ�D�IDLOHG�GULYH�LV�UHPRYHG�DQG�UHSODFHG���7KHQ

IURP�SDULW\�LQIRUPDWLRQ��LW�DXWRPDWLFDOO\�UHEXLOGV�WKH�GDWD�IURP�WKH�IDLOHG�GULYH�RQWR�WKH

UHSODFHPHQW�GULYH���$IWHU�WKH�UHEXLOG�RSHUDWLRQ�LV�FRPSOHWH��GDWD�FDQ�DJDLQ�EH�UHDG�GLUHFWO\

IURP�WKH�GULYH�DQG�QR�ORQJHU�QHHGV�WR�EH�UHJHQHUDWHG�

,Q�JHQHUDO��WKH�WLPH�UHTXLUHG�IRU�D�UHEXLOG�RSHUDWLRQ�LV�DSSUR[LPDWHO\����PLQXWHV�SHU

JLJDE\WH���7KDW�LV�KDOI�WKH�WLPH�UHTXLUHG�E\�WKH�RULJLQDO�&RPSDT�60$57�&RQWUROOHU�

+RZHYHU��DFWXDO�UHEXLOG�WLPH�LV�GHSHQGHQW�XSRQ�WKH�DPRXQW�RI�,�2�DFWLYLW\�RFFXUULQJ�GXULQJ

WKH�UHEXLOG�RSHUDWLRQ��WKH�QXPEHU�RI�GULYHV��DQG�WKH�GLVN�GULYH�VSHHG���)RU�H[DPSOH��LQ�DQ�LGOH

V\VWHP�ZLWK�WKUHH���*%�GULYHV��D�5$,'���UHEXLOG�UHTXLUHV�DSSUR[LPDWHO\����PLQXWHV�SHU

JLJDE\WH�

'XULQJ�FRQILJXUDWLRQ�WKH�V\VWHP�DGPLQLVWUDWRU�FDQ�VHW�WKH�SULRULW\�RI�UHEXLOG�RSHUDWLRQV�WR

KLJK��PHGLXP��RU�ORZ�

x� +LJK�SULRULW\�PHDQV�WKDW�WKH�UHEXLOG�RSHUDWLRQ�LV�JLYHQ�WRS�SULRULW\���6HUYLFH�RI�,�2

UHTXHVWV�FRQWLQXHV�EXW�DW�D�ORZHU�SULRULW\�

x� 0HGLXP�SULRULW\�PHDQV�WKDW�WKH�UHEXLOG�RSHUDWLRQ�DQG�,�2�UHTXHVWV�DUH�JLYHQ�HTXLYDOHQW

SULRULW\�

x� /RZ�SULRULW\�PHDQV�WKDW�WKH�UHEXLOG�RSHUDWLRQ�LV�JLYHQ�ORZHVW�SULRULW\���5HEXLOG�RFFXUV�

EXW�,�2�UHTXHVWV�DUH�JUDQWHG�WRS�SULRULW\�

60$57��6/

60$57��6/

60$57��6/

8VHU�GDWD

8VHU�GDWD

0LUURUHG�GDWD

8VHU�GDWD

3DULW\�GDWD

5$,'��

5$,'��

5$,'��

�

�

�

�

�

�

�

�

�
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'XULQJ�LQWHUYDOV�RI�QR�,�2�DFWLYLW\��WKH�FRQWUROOHU�LV�IXOO\�GHGLFDWHG�WR�WKH�UHEXLOG�RSHUDWLRQ�

UHJDUGOHVV�RI�SULRULW\�VHWWLQJ�

7KH�SULRULW\�VHW�GXULQJ�FRQILJXUDWLRQ�FDQ�ODWHU�EH�FKDQJHG�RQ�OLQH�E\�PHDQV�RI�WKH�&RPSDT

$UUD\�&RQILJXUDWLRQ�8WLOLW\��ZKLFK�ZLOO�EH�GHVFULEHG�ODWHU�LQ�WKLV�GRFXPHQW�

2Q�/LQH�6SDUHV

7KH�60$57��6/�&RQWUROOHU�HQDEOHV�XVHUV�WR�GHVLJQDWH�XS�WR�IRXU�GLVN�GULYHV�LQ�DQ�DUUD\�DV

RQ�OLQH�VSDUHV���'XULQJ�V\VWHP�RSHUDWLRQ��WKHVH�VSDUH�GULYHV�UHPDLQ�XS�DQG�UXQQLQJ�EXW�QRW

DFWLYH��WKDW�LV��QR�,�2�RSHUDWLRQV�DUH�SHUIRUPHG�WR�WKHP�GXULQJ�QRUPDO�DUUD\�RSHUDWLRQ�

6SDUH�GULYHV�DUH�KHOG�LQ�UHVHUYH�LQ�FDVH�RQH�RU�PRUH�RI�WKH�DFWLYH�GULYHV�VKRXOG�IDLO�

$Q�RQ�OLQH�VSDUH��)LJXUH����GLIIHUV�IURP�D�SDULW\�GULYH���3DULW\�GULYHV�DUH�DFWLYH�RU�LQYROYHG

ZLWK�DOO�,�2�RSHUDWLRQV���2Q�OLQH�VSDUHV�SRZHU�XS�DQG�UXQ��EXW�WKH\�UHPDLQ�LQ�VWDQGE\�PRGH

XQWLO�QHHGHG���,I�DQ�DFWLYH�GULYH�IDLOV�GXULQJ�V\VWHP�RSHUDWLRQ��WKHQ�WKH�60$57��6/

&RQWUROOHU�DXWRPDWLFDOO\�DQG�LPPHGLDWHO\�EHJLQV�D�GDWD�UHEXLOG�RSHUDWLRQ�RQWR�D�VSDUH���7KH

DGPLQLVWUDWRU�GRHV�QRW�KDYH�WR�LQWHUYHQH�PDQXDOO\���2QFH�WKH�UHEXLOG�RSHUDWLRQ�LV�FRPSOHWH�

WKH�V\VWHP�LV�DJDLQ�IXOO\�IDXOW�WROHUDQW���7KH�IDLOHG�GULYH�FDQ�EH�UHSODFHG�DW�D�FRQYHQLHQW�WLPH�

2QFH�WKH�DGPLQLVWUDWRU�LQVWDOOV�D�UHSODFHPHQW�GULYH��WKH�FRQWUROOHU�ZLOO�UHVWRUH�GDWD�WR�WKDW

UHSODFHPHQW�GULYH���7KH�RULJLQDO�RQ�OLQH�VSDUH�ZLOO�UHWXUQ�WR�VWDQGE\�PRGH�DQG�DJDLQ�EH

DYDLODEOH�DV�DQ�RQ�OLQH�VSDUH�

)LJXUH�����5$,'���ZLWK�DQ�RQ�OLQH�VSDUH�GULYH

,�2�7+528*+387�$1'�'$7$�%$1':,'7+

5HDO�XVHU�DSSOLFDWLRQV�GHSHQG�RQ�ERWK�,�2�WKURXJKSXW�DQG�GDWD�EDQGZLGWK�IRU�RSWLPL]LQJ

SHUIRUPDQFH���,�2�WKURXJKSXW�LV�WKH�UDWH�DW�ZKLFK�,�2�FRPPDQGV�DUH�SURFHVVHG���,W�LV�XVXDOO\

PHDVXUHG�LQ�,�2V�SHU�VHFRQG���'DWD�EDQGZLGWK�LV�WKH�UDWH�DW�ZKLFK�GDWD�LV�WUDQVIHUUHG�IURP

VRXUFH�WR�GHVWLQDWLRQ��IRU�H[DPSOH��IURP�GLVN�WR�V\VWHP�PHPRU\�GXULQJ�UHDG�RSHUDWLRQV����,W�LV

XVXDOO\�PHDVXUHG�LQ�PHJDE\WHV�SHU�VHFRQG�

,Q�W\SLFDO�RQ�OLQH�WUDQVDFWLRQ�SURFHVVLQJ�HQYLURQPHQWV��,�2�WKURXJKSXW�LV�WKH�PRUH�LPSRUWDQW

SHUIRUPDQFH�IDFWRU�EHFDXVH�LW�GHWHUPLQHV�WKH�UDWH�DW�ZKLFK�UDQGRP�GDWD�EDVH�UHTXHVWV�FDQ�EH

VHUYLFHG���,Q�W\SLFDO�LPDJH�SURFHVVLQJ�HQYLURQPHQWV��GDWD�EDQGZLGWK�LV�WKH�FULWLFDO�IDFWRU

EHFDXVH�LW�GHWHUPLQHV�WKH�UDWH�DW�ZKLFK�ODUJH�VHTXHQWLDO�EORFNV�RI�GDWD�FDQ�EH�WUDQVIHUUHG���,Q

ERWK�WKHVH�H[DPSOHV�DQG�LQ�PRVW�RWKHU�VLWXDWLRQV��HQG�XVHU�SHUIRUPDQFH�LV�IXOO\�RSWLPL]HG�

KRZHYHU��LI�ERWK�,�2�WKURXJKSXW�DQG�GDWD�EDQGZLGWK�DUH�PD[LPL]HG�

7KH�60$57��6/�&RQWUROOHU�RSWLPL]HV�,�2�WKURXJKSXW�ZLWKRXW�SHQDOL]LQJ�GDWD�EDQGZLGWK�

DQG�YLFH�YHUVD���7KLV�PHDQV�XVHUV�FDQ�DFKLHYH�H[FHOOHQW�SHUIRUPDQFH�LQ�DOO�HQYLURQPHQWV¥

DSSOLFDWLRQV�ZLWK�UDQGRP�,�2�RU�VHTXHQWLDO�,�2��DSSOLFDWLRQV�ZLWK�VPDOO�EORFN�VL]H�WUDQVIHUV

RU�ODUJH�EORFN�VL]H�WUDQVIHUV��DQG�DSSOLFDWLRQV�ZLWK�DQ\�FRPELQDWLRQ�RI�,�2�DFWLYLW\�

60$57��6/

5$,'��
8VHU�GDWD

3DULW\�GDWD

2Q�OLQH�VSDUH
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����$�����

%HFDXVH�RI�LWV�VWUHDPOLQHG�DUFKLWHFWXUH�DQG�:LGH�8OWUD�6&6,���FKDQQHO��WKH�60$57��6/

&RQWUROOHU�SURYLGHV�H[FHOOHQW�GDWD�EDQGZLGWK�IRU�VPDOO��WR�PHGLXP�VL]HG�RUJDQL]DWLRQV�

)LJXUH���FRPSDUHV�SHUIRUPDQFH�FDSDELOLWLHV�RI�WKH�60$57��6/�&RQWUROOHU�DQG�WKH�&RPSDT

60$57��'+�$UUD\�&RQWUROOHU�LQ�WHUPV�RI�GDWD�EDQGZLGWK�PHDVXUHG�LQ�D�EHQFKPDUN�WHVW�

,Q�WKLV�1HW%HQFK�����WHVW��WKH�WZR�FRQWUROOHUV�ZHUH�LQVWDOOHG�LQ�LGHQWLFDO�&RPSDT�3UR/LDQW

����6HUYHUV���(DFK�V\VWHP�FRQWDLQHG�WKH�PD[LPXP�QXPEHU�RI�GULYHV�WKDW�LWV�DUUD\�FRQWUROOHU

FRXOG�VXSSRUW�����:LGH�8OWUD�6&6,���GULYHV�IRU�WKH�60$57��6/�&RQWUROOHU�DQG����)DVW�

:LGH�6&6,���GULYHV�IRU�WKH�60$57��'+�&RQWUROOHU���$V�)LJXUH���LQGLFDWHV��WKH�60$57�

�6/�SURYLGHV�H[FHOOHQW�GDWD�EDQGZLGWK�IRU�LWV�WDUJHW�PDUNHW�RI�UHPRWH�VLWHV�DQG�VPDOO�WR�PLG�

VL]HG�QHWZRUNV���%HFDXVH�LW�ZDV�RXWSHUIRUPHG�E\�WKH�60$57��'+�&RQWUROOHU�E\�DQ�DYHUDJH

RI����SHUFHQW��KRZHYHU��WKH�60$57��6/�&RQWUROOHU�LV�QRW�WKH�SUHIHUUHG�VROXWLRQ�IRU�ODUJH

QHWZRUNV�

)LJXUH�����5HVXOWV�RI�FRPSDUDWLYH�SHUIRUPDQFH�WHVW�RI�5$,'���FRQILJXUDWLRQV�UXQ�ZLWK�1HW%HQFK����

XQGHU�WKH�1RYHOO�1HW:DUH�����RSHUDWLQJ�V\VWHP

7KH�60$57��'+�&RQWUROOHU�LV�&RPSDT©V�PDLQVWUHDP�VHUYHU�5$,'�SURGXFW���,W

SURYLGHV�KLJK�DYDLODELOLW\��FDSDFLW\��DQG�H[SDQGDELOLW\�IRU�QHWZRUN�VHUYHUV�LQ�GDWD

FHQWHUV�DQG�RWKHU�HQYLURQPHQWV�WKDW�DUH�QRW�KLJKO\�FRVW�VHQVLWLYH���7DEOH���FRPSDUHV

NH\�IHDWXUHV�RI�WKH�60$57��6/�DQG�60$57��'+�&RQWUROOHUV���)RU�PRUH

LQIRUPDWLRQ�DERXW�WKH�60$57��'+�&RQWUROOHU��UHIHU�WR�WKH�WHFKQRORJ\�EULHI�WLWOHG

&RPSDT�60$57���$UUD\�&RQWUROOHU�7HFKQRORJ\�

)LJXUH���FRPSDUHV�SHUIRUPDQFH�RI�60$57��6/�KDUGZDUH�5$,'�DJDLQVW�WKDW�RI

VRIWZDUH�5$,'�SURYLGHG�E\�1RYHOO�1HW:DUH���:LWK�VRIWZDUH�5$,'��WKH�5$,'

IXQFWLRQV�DUH�SHUIRUPHG�WKURXJK�VRIWZDUH��DQG�6&6,�,�2�UHTXHVWV�DUH�VHUYLFHG�E\�WKH

VWDQGDUG�HPEHGGHG�&����6&6,�&RQWUROOHU���,Q�WKLV�1HW:DUH�1HW%HQFK�5$,'��

SHUIRUPDQFH�WHVW��WKH�60$57��6/�&RQWUROOHU�RXWSHUIRUPHG�WKH�1HW:DUH�6RIWZDUH

5$,'�E\�DQ�DYHUDJH�RI����SHUFHQW�
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���������

���������
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���������

���������

� � �� �� �� �� �� �� �� �� �� �� �� �� ��

1XPEHU�RI�&OLHQWV

%
D
Q
G
Z
LG
WK

�%
\
WH
V
�S
H
U�
6
H
F
R
Q
G
�

60$57���'+���0%

60$57��6/

&RPSDT�60$57��6/�YV��&RPSDT�60$57��'+

5$,'���3HUIRUPDQFH
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7$%/( ��� � �&203$5,621�2) �.(<�)($785(6 � ,1 �&203$4�60$57��6/
$1'�60$57��'+�$55$<�&21752//(56

)HDWXUH 60$57��6/ 60$57��'+

7DUJHW�PDUNHW 6PDOO��DQG�PLG�VL]HG�EXVLQHVVHV�RU

UHPRWH�VLWHV�RI�ODUJH�EXVLQHVVHV

0DLQVWUHDP�QHWZRUN�VHUYHUV�LQ�GDWD

FHQWHUV�RU�RWKHU�HQYLURQPHQWV�WKDW�DUH

QRW�KLJKO\�FRVW�VHQVLWLYH

+RVW�LQWHUIDFH ���ELW�3&,�EXV�PDVWHU ���ELW�3&,�EXV�PDVWHU

,�2�EXV�HV� 6LQJOH�:LGH�8OWUD�6&6,���FKDQQHO ��)DVW�:LGH�6&6,���FKDQQHOV

,�2�EXV�VSHHG ���0%�V ���0%�V�SHU�FKDQQHO

1R��SK\VLFDO�GULYHV�VXSSRUWHG ��PD[LPXP�SHU�FRQWUROOHU ���PD[LPXP�SHU�FRQWUROOHU

1R��ORJLFDO�GULYHV�VXSSRUWHG 8S�WR����SHU�FRQWUROOHU 8S�WR����SHU�FRQWUROOHU

+RW�SOXJ�GULYH�VXSSRUW <HV <HV

1R��RQ�OLQH�VSDUHV�VXSSRUWHG 8S�WR���SHU�DUUD\ 8S�WR���SHU�DUUD\

2Q�OLQH�FDSDFLW\�H[SDQVLRQ 1R <HV

(QKDQFHG�$UUD\�$FFHOHUDWRU 1R <HV

&DFKH ��0%�UHDG�DKHDG ���0%�ZULWH�EDFN�DQG�UHDG�DKHDG

'\QDPLF�6HFWRU�5HSDLU <HV <HV

)LJXUH�����5HVXOWV�RI�FRPSDUDWLYH�SHUIRUPDQFH�WHVW�RI�KDUGZDUH�DQG�VRIWZDUH�5$,'���FRQILJXUDWLRQV

UXQ�ZLWK�1HW%HQFK�����XQGHU�WKH�1RYHOO�1HW:DUH�����RSHUDWLQJ�V\VWHP

60$57��6/�YV��1HW:DUH�6RIWZDUH�5$,'

5$,'���3HUIRUPDQFH

�

���������

���������

���������
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���������

���������

� � �� �� �� �� �� �� �� �� �� �� �� �� ��

1XPEHU�RI�&OLHQWV

%
D
Q
G
Z
LG
WK

�%
\
WH
V
�S
H
U�
6
H
F
R
Q
G
�

60$57��6/

1HW:DUH�6RIWZDUH�5$,'��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



7(&+12/2*<�%5,()��FRQW©G�

�����$�����

,03529('�6725$*(�0$1$*(0(17

,PSURYLQJ�PDQDJHDELOLW\�PHDQV�PDNLQJ�LW�HDVLHU�IRU�,6�RUJDQL]DWLRQV�WR�PDQDJH�WKHLU

QHWZRUN�GDWD�VWRUDJH���7HDPLQJ�WKH�60$57��6/�&RQWUROOHU�ZLWK�WZR�SURYHQ�&RPSDT

PDQDJHPHQW�SURJUDPV�VLJQLILFDQWO\�LPSURYHV�VWRUDJH�PDQDJHDELOLW\�

&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\

7KH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\�LV�D�SRZHUIXO�\HW�IOH[LEOH�VWRUDJH�PDQDJHPHQW�WRRO�

7KLV�HDV\�WR�XVH��*8,�EDVHG��XWLOLW\�VLPSOLILHV�DUUD\�FRQILJXUDWLRQ���,W�FRQWDLQV�LQWXLWLYH�RQ�

OLQH�FRQILJXUDWLRQ�ZL]DUGV�WKDW�SURYLGH�JXLGHG�SDWKV�IRU�FRPSOHWH�DUUD\�FRQILJXUDWLRQ���,W�DOVR

FRQWDLQV�FXVWRPL]HG�SDWKV�IRU�DGPLQLVWUDWRUV�QHHGLQJ�FRPSOHWH�FRQWURO�RYHU�FRQILJXUDWLRQ

RSWLRQV���7KLV�XWLOLW\�SURYLGHV�DQ�LQWHUIDFH�WR�LQWHOOLJHQW�IHDWXUHV�RI�WKH�60$57��6/

&RQWUROOHU�WKDW�PDNH�LW�HDV\�IRU�DGPLQLVWUDWRUV�WR�FRQILJXUH��PRGLI\��H[SDQG��PDQDJH��DQG

PRQLWRU�WKHLU�VWRUDJH�

7KH�FRQFHSW�RI�DQ�DUUD\�KDV�D�VSHFLDO�PHDQLQJ�LQ�WKH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\�

$Q�DUUD\�LV�GHILQHG�DV�D�VHW�RI�SK\VLFDO�GLVN�GULYHV�WKDW�PD\�EH�VXEGLYLGHG�LQWR�ORJLFDO�GULYHV

VWULSHG�DFURVV�DOO�GLVNV�LQ�WKH�VHW���7KHUH�FDQ�EH�IURP���WR����ORJLFDO�GULYHV�SHU�FRQWUROOHU�

&DSDFLW\�H[SDQVLRQ�LV�GRQH�DW�WKH�DUUD\�OHYHO��QRW�DW�WKH�ORJLFDO�GULYH�OHYHO���,Q�PRVW�FDVHV��DOO

GLVN�GULYHV�DWWDFKHG�WR�D�FRQWUROOHU�VKRXOG�EH�JURXSHG�WRJHWKHU�LQWR�D�VLQJOH�DUUD\���7KLV

SURYLGHV�WKH�PRVW�HIILFLHQW�XVH�RI�5$,'�UHGXQGDQF\�

%\�PHDQV�RI�WKH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\��SK\VLFDO�GULYHV�FDQ�EH�DVVLJQHG�WR�DQ

DUUD\��)LJXUH�����DQG�XS�WR�IRXU�GULYHV�FDQ�EH�DVVLJQHG�WR�EHFRPH�RQ�OLQH�VSDUHV�

)LJXUH�����&UHDWLQJ�D�GULYH�DUUD\�XVLQJ�WKH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\

7KH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\�SURYLGHV�DQ�LQWXLWLYH�LQWHUIDFH�IRU�FUHDWLQJ

ORJLFDO�GULYHV�ZLWKLQ�WKH�DUUD\V��)LJXUH������)DXOW�WROHUDQFH�OHYHOV�FDQ�EH�VHOHFWHG�RQ�D

ORJLFDO�GULYH�EDVLV�

�������������������������������������������������������
�
�*8,�LV�DQ�DFURQ\P�IRU�*UDSKLF�8VHU�,QWHUIDFH�
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����$�����

)LJXUH�����&UHDWLQJ�D�ORJLFDO�GULYH�XVLQJ�WKH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\

*UDSKLFDO�YLHZV�RI�WKH�DUUD\��)LJXUH����DQG�WKH�ORJLFDO�GULYHV�PDNH�LW�HDV\�WR�YLVXDOL]H�KRZ

WKH�VWRUDJH�LV�FRQILJXUHG���7KH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\�VWHSV�WKURXJK�HDFK

ORJLFDO�GULYH�FRQILJXUDWLRQ�XQWLO�DOO�VSDFH�LV�DOORFDWHG�

)LJXUH�����7KH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\�SURYLGHV�JUDSKLFDO�YLHZV�RI�DUUD\V�EHLQJ�EXLOW�

&XVWRP�FRQILJXUDWLRQ�SDWKV�DOORZ�WKH�DGPLQLVWUDWRU�WR�H[DPLQH�WKH�GHWDLOV�RI�ERWK�ORJLFDO

DQG�SK\VLFDO�YLHZV�DQG�PDNH�VSHFLILF�FRQILJXUDWLRQ�FKDQJHV�LI�QHFHVVDU\��)LJXUH����

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\��UHIHU�WR�WKH�&RPSDT

60$57��6/�5HIHUHQFH�*XLGH��3�1������������
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�����$�����

)LJXUH�����8VLQJ�WKH�&RPSDT�$UUD\�&RQILJXUDWLRQ�8WLOLW\��V\VWHP�DGPLQLVWUDWRUV�FDQ�YLHZ�DUUD\

FRQILJXUDWLRQ�GHWDLOV�DQG�PDNH�FKDQJHV�DV�QHHGHG�

&RPSDT�,QVLJKW�0DQDJHU

&RPSDT�,QVLJKW�0DQDJHU��D�FOLHQW�VHUYHU�6103�EDVHG�WRRO�IRU�LQWHJUDWHG�PDQDJHPHQW�RI�WKH

VHUYHU�HQYLURQPHQW��SURYLGHV�WKH�FDSDELOLW\�IRU�PRQLWRULQJ�SHUIRUPDQFH�DQG�RWKHU

RSHUDWLRQDO�FKDUDFWHULVWLFV�RI�60$57��6/�&RQWUROOHU�EDVHG�VWRUDJH���,W�GLVSOD\V

FRQILJXUDWLRQ�LQIRUPDWLRQ��26�GHYLFH�GULYHU�YHUVLRQ�QXPEHUV��FRQWUROOHU�ILUPZDUH�YHUVLRQ

QXPEHUV��SUH�IDLOXUH�ZDUUDQW\�LQIRUPDWLRQ��DQG�RSHUDWLQJ�VWDWLVWLFV�

,QVLJKW�0DQDJHU�JLYHV�WKH�V\VWHP�DGPLQLVWUDWRU�D�ZLQGRZ�WR�ORRN�DW�ORZ�OHYHO�SHUIRUPDQFH

FKDUDFWHULVWLFV�RI�WKH�60$57��6/�&RQWUROOHU�LQ�WKH�DGPLQLVWUDWRU©V�HQYLURQPHQW���,W

PRQLWRUV�WKUHH�EDVLF�60$57��6/�&RQWUROOHU�SHUIRUPDQFH�SDUDPHWHUV�IRU�SURDFWLYH

PDQDJHPHQW�RI�WKH�VWRUDJH�VXEV\VWHP�

x� ,�2�FRPPDQG�SHU�VHFRQG

x� DYHUDJH�FRPPDQG�ODWHQF\

x� ORFDO�SURFHVVRU�XWLOL]DWLRQ

$QDO\VLV�RI�WKHVH�NH\�SDUDPHWHUV�FDQ�DVVLVW�DGPLQLVWUDWRUV�LQ�ILQH�WXQLQJ�FRQILJXUDWLRQV�IRU

SHUIRUPDQFH���,QVLJKW�0DQDJHU�DOVR�SURYLGHV�D�PHDQV�IRU�JUDSKLFDOO\�FKDUWLQJ�SHUIRUPDQFH

RYHU�WLPH�IRU�HDFK�RI�WKHVH�SDUDPHWHUV�

&RPSDT�,QVLJKW�0DQDJHU�FDQ�DOVR�ZDUQ�DGPLQLVWUDWRUV�RI�SRWHQWLDO�GULYH�SUREOHPV�EHIRUH

WKH\�RFFXU���$�EDFNJURXQG�WDVN�RQ�WKH�FRQWUROOHU�PRQLWRUV�VHYHUDO�NH\�GULYH�SDUDPHWHUV�DQG

QRWLILHV�,QVLJKW�0DQDJHU�LI�D�GULYH�IDLOV�WR�PHHW�FHUWDLQ�IDFWRU\�SUHVHW�FULWHULD���,QVLJKW

0DQDJHU��LQ�WXUQ��DOHUWV�WKH�DGPLQLVWUDWRU�WR�WKH�SRWHQWLDO�SUREOHP�

&21&/86,21

$V�D�WHFKQRORJ\�OHDGHU��&RPSDT�FRQWLQXDOO\�GHYHORSV�QHZ�DQG�LPSURYHG�SURGXFWV�DQG�WRROV

WR�PHHW�WKH�H[SDQGLQJ�FRPSXWLQJ�QHHGV�RI�DOO�RXU�FXVWRPHUV���7KH�QHZ�&RPSDT�60$57�

�6/�$UUD\�&RQWUROOHU�EULQJV�SURYHQ��GHSHQGDEOH�KDUGZDUH�5$,'�SURWHFWLRQ�IRU�PLVVLRQ�

FULWLFDO�GDWD�WR�EXVLQHVVHV�DQG�ZRUN�VLWHV�ZKHUH�LW�KDG�SUHYLRXVO\�EHHQ�FRVW�SURKLELWLYH�
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