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���$ERXW�7KLV�5HSRUW
7KLV�UHSRUW�JLYHV�D�EULHI�VWDWXV�RI�WKH�4,&�VWDQGDUGL]DWLRQ�ZRUN��4,&��4XDUWHU
,QFK� &RPPLWWHH�� LV� DQ� LQWHUQDWLRQDO� VWDQGDUGL]DWLRQ� FRPPLWWHH� WKDW� PDNH
VWDQGDUGV�IRU�D�ZLGH�UDQJH�RI�WDSH�VWUHDPHUV�XVLQJ�4XDUWHU�,QFK�PHGLD�

%ULHI� GHVFULSWLRQV� RI� VRPH� RI� WKH� FRPSHWLQJ� WDSH� VWDQGDUGV� LQ� WKH� PDUNHW
WRGD\��VXFK�DV�/72��'/7��$,7�DQG�''6�DUH�LQFOXGHG�

7KH� UHSRUW� DOVR� JLYHV� DQ� RYHUYLHZ� RYHU� WKH� RQJRLQJ�'$9,&� VWDQGDUGL]DWLRQ
WKDW�LV�UHOHYDQW�WR�60$6+��7KH�'LJLWDO�$XGLR�9LVXDO�&RXQFLO��'$9,&��LV�D�QRQ�
SURILW� $VVRFLDWLRQ� EDVHG� LQ� *HQHYD�� 6ZLW]HUODQG�� DLPHG� DW� SURPRWLQJ� WKH
VXFFHVV�RI
'LJLWDO� DXGLR�YLVXDO� DSSOLFDWLRQV� DQG� VHUYLFHV� EDVHG� RQ� VSHFLILFDWLRQV� WKDW
PD[LPL]H�LQWHURSHUDELOLW\�DFURVV�FRXQWULHV�DQG�DSSOLFDWLRQV�VHUYLFHV�

:LWKLQ� WKH� FRQWH[W� RI� 60$6+�ZH� KDYH� UHVSRQGHG� WR� WKH�&DOO� IRU� 3URSRVDOV
1XPEHU����UHJDUGLQJ��/RFDO�6WRUDJH�LQ�WKH�+RPH���:H�KDYH�GHILQHG�XVHU�DQG
PDUNHW�UHTXLUHPHQWV�DQG�GLVFXVVHG�H[DPSOH�DSSOLFDWLRQV�IRU�ORFDO�VWRUDJH�LQ
D�'$9,&�6HW�7RS�8QLW� �678���7KH�GLVFXVVLRQ�RQ� WKH� WHFKQLFDO� LVVXHV� LV� VWLOO
RQJRLQJ��+RZHYHU��ZH�KDYH�PDGH�D�SURSRVDO�IRU�D�SURYLVLRQDO�$3,�

,Q�WKLV�UHSRUW�ZH�VXPPDUL]H�WKH�IROORZLQJ�GRFXPHQWV�
•� 3KLOLSV�UHVSRQVH�WR�'$9,&¶V�&DOO�IRU�3URSRVDOV�1XPEHU����³/RFDO�6WRUDJH

LQ�WKH�+RPH´�DOVR�NQRZ�DV�&)3��B�����7ZHQWLHWK�'$9,&�0HHWLQJ��0LODQ�
,WDO\��0DUFK������������

•� /RFDO� VWRUDJH�� VRPH� WHFKQLFDO� LVVXHV� �$G�KRF� JURXS� PHHWLQJ� RQ� /RFDO
6WRUDJH�%DVHG�6\VWHPV��%HWKHVGD��0DU\ODQG��86$��0D\�������������

•� /RFDO� VWRUDJH�� IROORZ�XS� WR� &)3��B���� �7ZHQW\�ILUVW� '$9,&� 0HHWLQJ�
.XDOD�/XPSXU��-XQH�������������
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���7DSH�7HFKQRORJ\�DQG�6WDQGDUGL]DWLRQ
7KH� WHQGHQF\� WKH� ODVW� \HDUV� KDV� EHHQ� WKDW� PRVW� 7DSH� 'HYLFH� YHQGRUV� DUH
PRYLQJ�DZD\�IURP�VWDQGDUGL]DWLRQ�

:H� W\SLFDOO\� VHH� WKDW� FRPSDQLHV� DUH� IRUPLQJ� DOOLDQFHV� DURXQG� FRQFHSWV� �DV
,%0��+3�DQG�6HDJDWH�GR�ZLWK�/72��DQG�WKDW�FRPSDQLHV�DUH�WUDGLQJ�SURGXFWV
WR�EH�DEOH�WR�RIIHU�D�FRPSOHWH�UDQJH�RI�V\VWHPV�IURP�(QWU\�/HYHO�WKURXJK�0LG
5DQJH�WR�+LJK�(QG�

7KH�4,&�FRPPLWWHH��RQFH�D�GRPLQDQW�VWDQGDUGL]DWLRQ�RUJDQL]DWLRQ��LV�QRZ�LQ
SUDFWLFH�GLYLGHG� LQWR� WKH�0/5� WHFKQRORJ\� �EDVLFDOO\�7DQGEHUJ�'DWD�SURGXFWV
EDVHG�RQ�WKH�WUDGLWLRQDO�'&�[[[�RU�0DJQXV�FDUWULGJH��DQG�7UDYDQ�WHFKQRORJ\
�D�VPDOOHU�IRRWSULQW�FDUWULGJH�ZLWK��PP�WDSH���,PDWLRQ��D�IRUPHU�SDUW�RI��0��LV
VWLOO�WKH�PDMRU�PHGLD�YHQGRU�IRU�WKHVH�WHFKQRORJLHV�
7KHUH� KDV� EHHQ� YHU\� ORZ� DFWLYLW\� LQ� WKH� 4,&� FRPPLWWHH� WKH� ODVW� \HDU� DQG
QRWKLQJ�LQGLFDWHV�WKDW�WKLV�WUHQG�ZLOO�FKDQJH�

6LQFH� WKH� PDUNHW� LV� QRZ� PRUH� LQIOXHQFHG� E\� DOOLDQFHV� DQG� VROLWXGH
WHFKQRORJLHV� WKLV� UHSRUW� ZLOO� FRQFHQWUDWH� RQ� GHVFULELQJ� WKH� PRVW� LPSRUWDQW
H[LVWLQJ�WDSH�WHFKQRORJLHV�DOVR�GLVFXVV�WKH�/72��/LQHDU�7DSH�2SHQ��FRQFHSW
EDFNHG�E\�,%0��6HDJDWH�DQG�+3�
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���4,&�DQG�0/5
4,&� �4XDUWHU� ,QFK�&RPPLWWHH�� LV� DQ� LQWHUQDWLRQDO� VWDQGDUGL]DWLRQ� FRPPLWWHH
WKDW�PDNH�VWDQGDUGV� IRU� D�ZLGH� UDQJH�RI� WDSH�VWUHDPHUV�XVLQJ�4XDUWHU� ,QFK
PHGLD�
7KH� 0/5� �0XOWLFKDQQHO� /LQHDU� 5HFRUGLQJ�� FRQFHSW� LV� EDVHG� RQ� WKH� 4,&
VWDQGDUGV�GHVFULEHG�EHORZ�

7KH� UHFRUGLQJ� PHGLXP� KDV� WZR� SK\VLFDO� DWWULEXWHV� FDOOHG
%HJLQQLQJ�2I�7DSH��%27��DQG�(QG�2I�7DSH��(27���%27�LV�DW
WKH�HQG�RI� WKH�PHGLXP� WKDW� LV� DWWDFKHG� WR� WKH� WDNH�XS� UHHO�
(27� LV� DW� WKH� HQG� RI� WKH� PHGLXP� WKDW� LV� DWWDFKHG� WR� WKH
VXSSO\�UHHO�

��� 4,&�������0/5��
7KLV�6WDQGDUG�SURYLGHV�D�IRUPDW�DQG�UHFRUGLQJ�VWDQGDUG�IRU�D�VWUHDPLQJ�����
LQFK������PP��ZLGH������GDWD�WUDFNV��PDJQHWLF�WDSH�LQ�D�FDUWULGJH�WR�EH�XVHG
IRU� LQIRUPDWLRQ� LQWHUFKDQJH� EHWZHHQ� LQIRUPDWLRQ� SURFHVVLQJ� V\VWHPV�
FRPPXQLFDWLRQ�V\VWHPV��DQG�DVVRFLDWHG�HTXLSPHQW�XWLOL]LQJ�D�VWDQGDUG�FRGH
IRU� LQIRUPDWLRQ� LQWHUFKDQJH��DV�DJUHHG�XSRQ�E\� WKH� LQWHUFKDQJH�SDUWLHV��7KH
6WDQGDUG�SURYLGHV�D�FDSDFLW\�RI����*%�RQ�D�����IW� WDSH� ���*%�RQ�D�����IW
WDSH��RI�IRUPDWWHG�GDWD�RQ�0/5��
0/5�� LQFRUSRUDWHV� ,%0
V� $GYDQFHG� /RVVOHVV� 'DWD� &RPSUHVVLRQ� �$/'&�
WHFKQRORJ\�WR�SURYLGH�VWDWH�RI�WKH�DUW�SHUIRUPDQFH�DQG�FDSDFLW\�IHDWXUHV��7KH
$/'&� FRPSUHVVLRQ� FKLS�� ZKLFK� ZDV� SUHYLRXVO\� RQO\� DYDLODEOH� LQ� PDLQIUDPH
W\SH�WDSH�GULYHV��FDQ�RIIHU�DQ�DYHUDJH�GDWD�FRPSUHVVLRQ�UDWLR�RI�������DFURVV
PXOWLSOH�GDWD� W\SHV��FRPSDUHG� WR�������ZLWK�ROGHU� ,'5&�RU�'/=�FRPSUHVVLRQ
DOJRULWKPV�

��� 4,&�������0/5��
7KLV�VWDQGDUG� LV� VLPLODU� WR�4,&������H[FHSW� LW� GHVFULEHV� WKH� IRUPDW�XVHG�E\
0/5��
7KH�0/5��ZLOO�EH�JLYH���*%�RQ�D�����IW�FDUWULGJH�

����� 'LIIHUHQFHV�EHWZHHQ�0/5��DQG�0/5�
$OO� DVSHFWV� SUHYLRXVO\� GLVFXVVHG� DUH� VLPLODU� IRU� 0/5�� DQG� 0/5�� XQOHVV
RWKHUZLVH�VWDWHG��7KH�PRVW�LPSRUWDQW�GLIIHUHQFHV�DUH�

0/5��4,&����� 0/5��4,&�����
&DSDFLW\ ��*%���*% ��*%
7UDQVIHU�UDWH ���0%�V �0%�V
)OX[�WUDQVLWLRQ�'HQVLW\ ����NIWSL ����NIWSL

7DEOH�����'LIIHUHQFHV�EHWZHHQ�0/5��DQG�0/5�
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��� 2WKHU�4,&�VWDQGDUGV

4,&�&5)� &RPPRQ� 5HFRUGLQJ� )RUPDW� 6WDQGDUG� ZKLFK� VSHFLILHV� WKH
IRUPDWWLQJ� RI� GDWD� DQG� WKH� 5HHG�6RORPRQ� (UURU� &RUUHFWLQJ
&RGH�IRU�GDWD�UHWULHYDO�

4,&���� 8QUHFRUGHG� 0DJQHWLF� 7DSH� &DUWULGJH� IRU� ,QIRUPDWLRQ
,QWHUFKDQJH�� ������ LQFK� ����� PP��� ������� IWSL� ������� IWSPP��
7KH� IROORZLQJ� VHFWLRQV� DUH� GHVFULEHG� LQ� GHWDLO�� *HQHUDO
UHTXLUHPHQWV�� GHILQLWLRQ�� WDSH� DQG� FDUWULGJH�� SK\VLFDO� DQG
PDJQHWLF� UHTXLUHPHQWV�� VSHHG� UHTXLUHPHQWV�� DQG�ZULWH� HQDEOH
IHDWXUH�

4,&���� 5HFRUGLQJ� +HDG� 6WDQGDUG�� 6SHFLILHV� WKH� UHFRUGLQJ� KHDG
UHTXLUHG�

4,&���� 7KLV� LV� WKH� KRVW� LQWHUIDFH� VSHFLILFDWLRQ� �6&6,��� 6HH� DOVR�$16,
6&6,���DQG�6&6,���VWDQGDUGV�

4,&���� 'HVFULSWLRQ�RI�WKH�GDWD�FRPSUHVVLRQ�DOJRULWKP�
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���7UDYDQ
6XSSRUWHG� E\� IRUPHU� 4,&�PHPEHU� OLNH� 6HDJDWH�� ([DE\WH�� 7HFPDU�� ,PDWLRQ�
7DQGEHUJ� 'DWD� DQG� RWKHUV�� 7UDYDQ� �� WKURXJK� �� DUH� EDVHG� RQ� IRUPHU� 4,&�
VWDQGDUGV�
/RZ�FRVW�DOWHUQDWLYH�WR�0/5��%DVHG�RQ��PP��VPDOO�IRRWSULQW�FDUWULGJHV�

7DSH�)RUPDW 'HVFULSWLRQ
7UDYDQ���*% 7KH� 7UDYDQ� �� *%� FDUWULGJH� RIIHUV� D� QDWLYH� FDSDFLW\� RI� ���

PHJD�E\WHV�DQG�FRQIRUPV�WR�WKH�4,&����IRUPDW�VWDQGDUG�
7UDYDQ���*% 7KH� 7UDYDQ� �� *%� FDUWULGJH� RIIHUV� D� QDWLYH� FDSDFLW\� RI� ���

PHJDE\WHV� RI� IRUPDWWHG� XVDEOH� GDWD� ������� PHJDE\WHV
FRPSUHVVHG��
•� ���� IW�� RI� KLJK� FDSDFLW\� ���� 2H� *DPPD� )HUULF� 2[LGH

PDJQHWLF�PHGLD�
•� 8S�WR����'DWD�7UDFNV�
•� 3UHIRUPDWWHG�SHU�4,&������0&�

7UDYDQ���*% 7KH�7UDYDQ����*%�FDUWULGJH�RIIHUV�D�QDWLYH�FDSDFLW\�RI
•� ����JLJDE\WHV�RI� XQFRPSUHVVHG� IRUPDWWHG�XVDEOH�GDWD� ����

JLJDE\WHV�FRPSUHVVHG��
•� ���� IW�� RI� KLJK� FDSDFLW\� ���� 2H� *DPPD� )HUULF� 2[LGH

PDJQHWLF�PHGLD�
•� 7HVWHG�IRU��������IOX[�WUDQVLWLRQV�SHU�LQFK��)73,��
•� ,GHQWLILHG�E\�D�XQLTXH�KROH�SDWWHUQ�DQG�UHG�ORFNRXW�VZLWFK�
•� 8S�WR����'DWD�7UDFNV�
•� 3UHIRUPDWWHG�SHU�4,&������0&�

7UDYDQ�� 7UDYDQ��*%�RIIHUV��*%�RI�FRPSUHVVHG�FDSDFLW\�����*%�QDWLYH��
'DWD�WUDQVIHU�UDWHV�DV�IDVW�DV���0%�SHU�PLQXWH�

7UDYDQ���*% 7KH� 7UDYDQ�� �� *%� FDUWULGJH� RIIHUV� D� QDWLYH� FDSDFLW\� RI� �
JLJDE\WHV�DQG�FRQIRUPV�WR�WKH�4,&������0&�IRUPDW�VWDQGDUGV�
'ULYH� SURGXFWV� FDSDEOH� RI� XVLQJ� WKH� ��*%�FDUWULGJH� DUH� EHLQJ
SODQQHG�IURP�D�QXPEHU�RI�PDQXIDFWXUHUV�
7KH�7UDYDQ����*%�FDUWULGJH�IHDWXUHV�LQFOXGH�
•� ��JLJDE\WHV�RI�FRPSUHVVHG�IRUPDWWHG�XVDEOH�GDWD�
•� ���� IW�� RI� KLJK� FDSDFLW\� ���� 2H� *DPPD� )HUULF� 2[LGH

PDJQHWLF�PHGLD�
•� 8S�WR����'DWD�7UDFNV
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���'/7
'/7� �'LJLWDO� /LQHDU� 7DSH�� ZDV� RULJLQDOO\� GHYHORSHG� E\� 'LJLWDO� (TXLSPHQW
&RUSRUDWLRQ
V� V\VWHPV� DQG� ODWHU� DGRSWHG� E\� 4XDQWXP�� D� PDMRU� GLVN� GULYH
PDQXIDFWXUHU�
'/7� LV� DLPHG� DW� PLG�UDQJH� V\VWHPV�� QHWZRUN� VHUYHUV�� DQG� KLJK�HQG
ZRUNVWDWLRQV�
4XDQWXP
V� '/7� SURGXFWV� DUH� ����LQFK� FDUWULGJH� VWUHDPLQJ� WDSH� VWRUDJH
VROXWLRQV��ZLWK�D������LQFK�IRUP�IDFWRU�
7KH�QHZHVW�'/7�SURGXFW�� WKH�'/7������� IHDWXUHV�D�GDWD� WUDQVIHU� UDWH�RI����
0%�SHU�VHFRQG�DQG�D�QDWLYH�FDSDFLW\�RI����*%�
)LJXUH� �� LOOXVWUDWHV� WKH� VLPSOH� WDSH� SDWK� GHVLJQ� RI� '/7� WDSH� GULYHV�� 7DSH
PRYHV� IURP� WKH�FDUWULGJH��DFURVV� WKH� UHDG�ZULWH�KHDG�� WKHQ�RQWR� WKH� WDNH�XS
UHHO��:KHQ� ORDGLQJ�� WKH� WDSH�GULYH�DGMXVWV� WKH� WHQVLRQLQJ�RI� WKH� WDSH�DFURVV
WKH�KHDG��WR�HQVXUH�WKH�OLJKWHVW�SRVVLEOH�FRQWDFW��WKXV�UHGXFLQJ�ZHDU�ERWK�RQ
WKH�KHDG�DQG�WKH�PHGLD�

)LJXUH����'/7�7DSH�3DWK

'DWD� LV� UHFRUGHG� OLQHDUO\�� SDUDOOHO� WR� WKH� HGJHV� RI� WKH� WDSH� PHGLD� LQ
ORQJLWXGLQDO� WUDFNV�� DOORZLQJ� WKH� GULYH� WR� UHDG� PXOWLSOH� GDWD� FKDQQHOV
VLPXOWDQHRXVO\�YLD�WKH�SDWHQWHG�VWDWLRQDU\�UHDG�ZULWH�KHDG��&RPELQHG�ZLWK�WKH
WDSH�SDWK��DQG�LWV�PLQLPDO�WDSH�WHQVLRQ��ZHDU�RQ�ERWK�WKH�KHDG�DQG�WKH�WDSH
PHGLD�LV�PLQLPL]HG�

6LQFH�WKH�UHDG�ZULWH�KHDGV�DUH�QRQ�URWDWLQJ��WKHUH�LV�QR�ZHDU�RQ�WKH�KHDGV�RU
WDSH�PHGLD�ZKHQ�WKH�WDSH�VWRSV�
7KH�'/7����� WDSH�GULYH� LPSOHPHQWV�D� IRXU�FKDQQHO� UHDG�ZULWH� V\VWHP�� IRXU
FKDQQHOV� RI� GDWD� FDQ� EH� UHDG� RU� ZULWWHQ� VLPXOWDQHRXVO\�� UHVXOWLQJ� LQ� D� GDWD
WUDQVIHU�UDWH�RI�����0%�SHU�VHFRQG�
'/7�WHFKQRORJ\�XVHV�/HPSHO�=LY�FRPSUHVVLRQ�PHWKRGRORJ\�
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'/7� WHFKQRORJ\� LQFRUSRUDWHV� KLJK�JUDGH�PHWDO� SDUWLFOH� �03�� WDSH� LQ� D� KDOI�
LQFK�IRUPDW�

'/7�FDUWULGJHV�PHDVXUH�DSSUR[LPDWHO\�IRXU�LQFKHV�E\�IRXU�LQFKHV�DUH�RQH�LQFK
WKLFN��7KH�FDUWULGJH�LWVHOI�FRQWDLQV�RQO\�D�VXSSO\�UHHO�RI�WDSH��WKH�WDNH�XS�UHHO
LV�ZLWKLQ�WKH�WDSH�GULYH�
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���$,7

$,7��$GYDQFHG�,QWHOOLJHQW�7DSH��ZDV�LQWURGXFHG�E\�6RQ\�

�����*%�&DSDFLW\
$,7� ZDV� GHYHORSHG� E\� 6RQ\�� 7KH� 6';� GULYHV� DQG� PHGLD�� DLGHG� E\� WKH
$GYDQFHG�0HWDO�(YDSRUDWHG��$0(��WDSH�IRUPXODWLRQ��DFKLHYH�D�FDSDFLW\�RI���
*%��QDWLYH������*%��FRPSUHVVHG�
�RQ�D�VLQJOH�$,7�GDWD�FDUWULGJH�

����0%�V�'DWD�7UDQVIHU�5DWH
$,7� LQFRUSRUDWHV� )DVW�:LGH� 6&6,� WHFKQRORJ\� ZLWK� D� ���SLQ� VLQJOH�HQGHG
LQWHUIDFH� WR�PD[LPL]H� GDWD� WUDQVIHU� UDWHV� XS� WR� ����0%�V� �QDWLYH��� ����0%�V
�FRPSUHVVHG�
�DQG�EXUVW�UDWHV�RI����0%�V�WR�DQG�IURP�WKH�KRVW�V\VWHP�

$/'&�'DWD�&RPSUHVVLRQ
$,7� LQFRUSRUDWHV� ,%0
V� $GYDQFHG� /RVVOHVV� 'DWD� &RPSUHVVLRQ� �$/'&�
WHFKQRORJ\��DV�XVHG�LQ�7DQGEHUJ�'DWD
V�0/5��

'DWD�0DQDJHPHQW�ZLWK�0,&
:KHQ�GHVLJQLQJ�$,7��6RQ\�UHFRJQL]HG� WKH�QHHG� WR� LPSURYH� WKH�RYHUDOO�GULYH
SHUIRUPDQFH�DQG�LQFRUSRUDWHG�D�UHYROXWLRQDU\����.ELW�((3520�IODVK�PHPRU\
FKLS�ZLWKLQ�WKH�GDWD�FDUWULGJH��7KLV�LV�WKH�ILUVW�WLPH�WKDW�VXFK�D�IHDWXUH��ZKLFK
6RQ\�QDPHG�0HPRU\�LQ�&DVVHWWH��0,&���KDV�EHHQ�XWLOL]HG�LQ�D�FRPSXWHU�WDSH
SHULSKHUDO��0,&� LV�XVHG� WR� VWRUH� WKH� WDSH
V� GDWD� ORJ�� KLVWRU\� DQG�RWKHU� XVHU�
GHILQDEOH�LQIRUPDWLRQ��7KH�EHQHILWV�RI�0,&�LQFOXGH�WKH�IROORZLQJ�

��� )DVWHU�DFFHVV�WR�GDWD

��� 3UHGLFWLYH�GLDJQRVLV�RI�PHGLD�GHJUDGDWLRQ

��� )DVWHU�DQG�PRUH�UHOLDEOH�DFFHVV�WR�YROXPH�VHULDO�LQIRUPDWLRQ

��� *UHDWHU�GDWD�LQWHJULW\�WKURXJK�D�IDXOW�WROHUDQW�V\VWHP�ORJ

��� (QKDQFHG�PHGLD�VHFXULW\�ZLWK�0,&�VWRUHG�GHFU\SWLRQ�FRGHV
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���0$0027+

([DE\WH�0DPPRWK��([DE\WH������

:LWK� ���JLJDE\WH� FDSDFLW\� DQG� ����PHJDE\WH�SHU�PLQXWH� GDWD� WUDQVIHU� UDWHV
�ZLWK�GDWD� FRPSUHVVLRQ���([DE\WH
V�0DPPRWK� UHFRUGV� DW� ����� JLJDE\WHV� SHU
KRXU� DQG� FDQ� VHDUFK� PRUH� WKDQ� ��� JLJDE\WHV� LQ� ��� VHFRQGV�� 0DPPRWK
IHDWXUHV�DQ�LQGXVWU\�VWDQGDUG������LQFK�KDOI�KLJK�IRUP�IDFWRU�

6SHFLILFDWLRQV

&DSDFLW\

���*%��FRPSUHVVHG
���*%��XQFRPSUHVVHG

3HUIRUPDQFH

7UDQVIHU�UDWH��VXVWDLQHG�
��0%�SHU�VHFRQG��FRPSUHVVHG
��0%�SHU�VHFRQG��XQFRPSUHVVHG
7UDQVIHU�UDWH��EXUVW�
��0%�SHU�VHFRQG��DV\QFKURQRXV
���0%�SHU�VHFRQG��V\QFKURQRXV

5HFRUGLQJ�0HWKRG

�PP�KHOLFDO�VFDQ
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���/72
+3�� ,%0�DQG�6HDJDWH�DUH�ZRUNLQJ� WRJHWKHU�ZLWK� WKH�/72� WHFKQRORJ\��6R� IDU
/72� LV� QRW� D� SURGXFW� EXW� UDWKHU� D� FRQFHSW� EDVHG� RQ� WZR� HQWLUHO\� QHZ
FDUWULGJHV��$FFHOLV�DQG�8OWULXP��7KH�UHDVRQ�IRU�RIIHULQJ�WKH�WHFKQRORJ\�RQ�WZR
FDUWULGJHV�ZLWK�YHU\�GLIIHUHQW�FKDUDFWHULVWLFV�LV�WR�EH�DWWUDFWLYH�LQ�D�ZLGH�UDQJH
RI�DSSOLFDWLRQV�

��� 8OWULXP��+LJK�&DSDFLW\
7KH�8OWULXP� WDSH� IRUPDW� LV� WKH� LPSOHPHQWDWLRQ� RI� /72� WHFKQRORJ\� RSWLPL]HG
IRU� KLJK� FDSDFLW\� DQG� SHUIRUPDQFH� ZLWK� RXWVWDQGLQJ� UHOLDELOLW\�� LQ� HLWKHU� D
VWDQG�DORQH� RU� DQ� DXWRPDWHG� HQYLURQPHQW�� 7KH� 8OWULXP� WDSH� IRUPDW� XVHV� D
VLQJOH� UHHO� FDUWULGJH� WR� PD[LPL]H� FDSDFLW\�� ,W� LV� LGHDOO\� VXLWHG� IRU� EDFNXS�
UHVWRUH��DQG�DUFKLYH�DSSOLFDWLRQV�

7KH� ILUVW� JHQHUDWLRQ�RI� WKLV� WHFKQRORJ\�DOORZV� IRU� VWRUDJH�RI� XS� WR� ���*%�RI
GDWD� �!���*%� FRPSUHVVHG�� RQ� D� VLQJOH� FDUWULGJH� DW� GDWD� UDWHV� DV� KLJK� DV
��0%�VHF�� �!��0%�VHF�� FRPSUHVVHG��� 7KH� SHUIRUPDQFH� LV� PDGH� SRVVLEOH
WKURXJK� WKH� XVH� RI� OLQHDU� UHFRUGLQJ� WHFKQLTXHV� WKDW� HPSOR\� HLWKHU� D� IRXU� RU
HLJKW�FKDQQHO�KHDG�DQG�FORVHG� ORRS�VHUYR� WHFKQRORJLHV��7KH� ILUVW�JHQHUDWLRQ
FDUWULGJH�ZLOO�FRQWDLQ�����PHWHUV�RI�KDOI�LQFK�WDSH�WR�DFKLHYH�LWV����*%�QDWLYH
FDSDFLW\��7KH�QHZ�FDUWULGJH�ZLOO�DOVR�KDYH�D�FDUWULGJH�PHPRU\�FKLS�WKDW�LV�SDUW
RI�WKH�/72�LQWHUFKDQJH�VSHFLILFDWLRQ�
8OWULXP�SDUWLWLRQV� WKH�KDOI�LQFK� WDSH� LQWR�����GDWD� WUDFNV��HYHQO\�GLYLGHG� LQWR
IRXU�GDWD�EDQGV��7KH�QXPEHU�RI�WUDFNV�LQ�D�GDWD�EDQG�LV�WKH�VDPH�ZKHWKHU�WKH
GDWD� LV�ZULWWHQ�E\�D� IRXU�� RU� HLJKW�HOHPHQW�KHDG�� ,I� DQ�HLJKW�FKDQQHO� KHDG� LV
XVHG�� WKH����WUDFN�GDWD�EDQG� UHVXOWV� IURP�VL[�KHDG�SRVLWLRQV�GLFWDWHG�E\� WKH
VHUYR��7KH� IRXU�FKDQQHO� LPSOHPHQWDWLRQ� UHTXLUHV�H[WUD� VHUYR� UHDGHUV�RQ� WKH
KHDG�WR�JHQHUDWH����KHDG�SRVLWLRQV�IURP�WKH�VL[�SUHGHILQHG�SRVLWLRQV�
2QFH�D�GDWD�EDQG�LV�ILOOHG��WKH�KHDG�LV�DOLJQHG�RQ�WKH�QH[W�SUHVFULEHG�SDLU�RI
VHUYR�EDQGV�DQG�EHJLQV�WR�ZULWH�GDWD�LQ�WKH�VDPH�PDQQHU��6SHFLDO�RIIVHWV�LQ
WKH�VHUYR�EDQGV�HQVXUH�WKDW�WKH�KHDG�LV�RQ�WKH�FRUUHFW�GDWD�EDQG�IRU�UHDGLQJ
RU�ZULWLQJ�
7KH� 8OWULXP� VLQJOH�UHHO� FDUWULGJH� GHVLJQ� XVHV� D� WDNH�XS� UHHO� WKDW� LV� ORFDWHG
LQVLGH�WKH�GULYH�

��� $FFHOLV��6KRUW�DFFHVV�WLPH
7KH�$FFHOLV� WDSH� IRUPDW� LV� WKH� LPSOHPHQWDWLRQ� RI� /72� WHFKQRORJ\� RSWLPL]HG
IRU�IDVW�DFFHVV�WR�GDWD�
,W� XVHV�D� WZR�UHHO� FDUWULGJH� WKDW� ORDGV�DW� WKH�PLGGOH�RI� WKH� WDSH� WR�PLQLPL]H
DFFHVV�WLPH��7KH�$FFHOLV� WDSH�IRUPDW� LV� WDUJHWHG�DW�DXWRPDWHG�HQYLURQPHQWV
DQG� FDQ� HQDEOH� D� ZLGH� UDQJH� RI� �RQ�OLQH�� GDWD� LQTXLU\� DQG� UHWULHYDO
DSSOLFDWLRQV�
7KH�FDSDFLW\�UHGXFWLRQ�LV�WKH�UHVXOW�RI�PDNLQJ�WKH�WDSH�QDUURZHU��KHQFH�IHZHU
WUDFNV��DQG�E\�SXWWLQJ�WZR�UHHOV�LQ�WKH�FDUWULGJH�LQVWHDG�RI�RQH��7KLV�UHVXOWV�LQ
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���� PHWHUV� RI� �PP� ZLGH� WDSH�� ZKLFK� FRQWDLQV� ��*%� RI� GDWD� �!��*%
FRPSUHVVHG��� 7KH� GXDO� UHHO� FDUWULGJH� LPSOHPHQWDWLRQ� SURYLGHV� D� QXPEHU� RI
DGYDQWDJHV�
$FFHOLV�UHFRUGV�WKH�/72�IRUPDW� LQ� WZR�GDWD�EDQGV� LQVWHDG�RI� IRXU� IRU�8OWULXP
DQG�HDFK�GDWD�EDQG�FRQWDLQV����� WUDFNV� ����� WUDFNV� WRWDO���/LNH�8OWULXP�� WKH
GDWD� EDQGV� FDQ� EH� UHFRUGHG� ZLWK� HLJKW�FKDQQHO� RU� IRXU�FKDQQHO� KHDGV� DQG
HLJKW�VHUYR�SRVLWLRQV�DUH�GHILQHG�LQ�WKH�VHUYR�EDQG�WR�VXSSRUW�WKH�UHFRUGLQJ�
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���''6

''6�0DQXIDFWXUHUV�*URXS�DUH�ZRUNLQJ�ZLWK� WKH�''6� �'LJLWDO�'DWD�6WRUDJH�
'$7� WHFKQRORJ\�� +3� DQG� ([DE\WH� KDYH� EHHQ� WKH� PDLQ� SOD\HUV� LQ� WKLV
WHFKQRORJ\�
''6� DQG� 7UDYDQ� KDYH� ORZHU� FRVW� DQG� SHUIRUPDQFH� FRPSDUHG� WR� WKH� RWKHU
WHFKQRORJLHV�GLVFXVVHG�

''6�� &DSDFLW\�RI���*%�DQG�WUDQVIHU�UDWH�RI����.%�V��FRPSUHVVLRQ�����

''6�� &DSDFLW\�RI���*%�DQG�WUDQVIHU�UDWH�RI���0%�V��FRPSUHVVLRQ�����

''6�� &DSDFLW\�RI����*%�DQG�WUDQVIHU�UDWH�RI���0%�V��FRPSUHVVLRQ�����

''6�� 3ODQQHG�����
��*%�FDSDFLW\�RQ�D�����PHWHU�''6���WDSH��FRPSUHVVLRQ�����
7UDQVIHU�UDWH�ZLOO�EH�LQ�WKH�UDQJH�RI���WR��0%�V��QDWLYH��
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���� 7UHQGV�DQG�QHZ�IXQFWLRQDOLW\

���� 6HOI�'LDJQRVWLFV���7DSH�$OHUW
7DSH�$OHUW�LV�DQ�HPHUJLQJ�VWDQGDUG�IRU�FRPPXQLFDWLQJ�WKH�WDSH�'ULYH�VWDWXV�WR
WKH� KRVW� V\VWHP�� 7KLV� IXQFWLRQDOLW\� PD\� LQWURGXFH�PRUH� LQWHOOLJHQFH� ZKHQ� LW
FRPHV�WR�SUHGLFW�ZKDW�NLQG�RI�SUREOHPV�ZLOO�RFFXU�LQ�WKH�IXWXUH�IURP�LQGLFDWRUV
OLNH� VRIW� HUURUV�� VHUYR�SUREOHPV�� WLPH�VLQFH� ODVW� FOHDQLQJ�HWF�� 7DSH$OHUW�ZDV
LQLWLDOO\�GHYHORSHG�E\�+HZOHWW�3DFNDUG�DV�D�SURSRVHG�QHZ�VWDQGDUG� IRU� WDSH
GULYH�PDQDJHPHQW��+HZOHWW�3DFNDUG�KDYH�ZRUNHG�ZLWK�WKH�LQGXVWU\�WR�IRUP�WKH
7DSH$OHUW� :RUNLQJ� *URXS�� ZKHUH� UHSUHVHQWDWLYHV� IURP� DOO� PDMRU� WDSH� GULYH
DQG�EDFNXS�VRIWZDUH�FRPSDQLHV� �7DQGEHUJ�'DWD� LQFOXGHG��PHHW� UHJXODUO\� WR
GLVFXVV�LPSOHPHQWDWLRQ�DFURVV�WKH�LQGXVWU\�DQG�DOVR�DJUHH�RQ�HQKDQFHPHQWV
WR�WKH�7DSH$OHUW�VSHFLILFDWLRQ�WR�VXSSRUW�DGGLWLRQDO�IHDWXUHV�

���� +RVW�,QWHUIDFH

������ 3DUDOOHO�,QWHUIDFH
1&,76�LV�WKH�VWDQGDUGL]DWLRQ�FRPPLWWHH�UHVSRQVLEOH�IRU�6&6,�VWDQGDUGV�
/9'6��)DVW����RU�8OWUD����ZLOO�EH�D�PDUNHW�VWDQGDUG�WKH�QH[W�FRXSOH�RI�\HDUV�
8OWUD���LV�WKH�VXFFHVVRU�EXW�LV�VR�IDU�QRW�YHU\�ZHOO�GHILQHG�

������ 6HULDO�LQWHUIDFHV
)RU�+LJK(QG�V\VWHPV�)LEHU�&KDQQHO�LV�JURZLQJ�LQ�SRSXODULW\�DOVR�DPRQJ�7DSH
'HYLFH� PDQXIDFWXUHUV�� )RU� /RZ(QG� DQG� 0XOWLPHGLD� WKH� ,(((����� ZLOO� EH
PRUH� FRPPRQ�� ,Q� DSSOLFDWLRQV� OLNH� WKH� 60$6+� &RPER� %R[� DQ� ,(((����
LQWHUIDFH�ZRXOG�EH�RSWLPDO�

���� $FFHVV�7LPH
7LPH�WR�'DWD��/RDG�7LPH�DQG�RWKHU�PHDVXUHV� IRU�ZDLWLQJ� WLPH�JHW�PRUH�DQG
PRUH�IRFXV��DQG� LQ� WKH�IXWXUH�ZH�ZLOO�SUREDEO\�VHH�GHYHORSPHQW� LQ� WKLV�DUHD�
([SHULHQFH�IURP�WKH�60$6+�SURMHFW�LV�WKDW�WKLV�LV�D�YHU\�LPSRUWDQW�DVSHFW�

������ 0,&���0HPRU\�,Q�&DUWULGJH
$,7
V�VROXWLRQ�LV�WR�LQFOXGH�D�PHPRU\�FKLS�RQ�WKH�FDUWULGJH���7KH�PHPRU\�FKLS
PD\� FRQWDLQ� WKH� WDSH� SRVLWLRQ�� ILOH� GLUHFWRU\� HWF�� 7KH� FRQFHSW� RI� XVLQJ� D
PHPRU\�FKLS�RQ�WKH�FDUWULGJH�LV�ODWHU�DGRSWHG�E\�RWKHU�WHFKQRORJLHV�

������ 'HGLFDWHG�&DUWULGJH
/72�RIIHUV�D�SDUWLFXODU�FDUWULGJH�WKDW�WUDGHV�FDSDFLW\�IRU�DFFHVV�WLPH��6KRUWHU
OHQJWK� PHDQV� VKRUWHU� SRVLWLRQLQJ� WLPH�� 7ZR� UHHOV� LQ� WKH� FDUWULGJH� PHDQV
VKRUWHU�WLPH�WR�ORDG�D�QHZ�FDUWULGJH�

������ &HQWHU�/RDG
8VLQJ� WKH� WDSH� FHQWHU� SRVLWLRQ� DV� WKH� SDUNLQJ� SODFH� DQG� WR� VWRUH� GLUHFWRU\
LQIRUPDWLRQ�DUH�ZD\V� WR� UHGXFH�/RDG�7LPH��/72�DQG�RWKHU� WHFKQRORJLHV�DUH
XVLQJ�WKLV�SULQFLSOH�

������ 3DUWLWLRQHG�WDSH
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,Q� WKH�60$6+�SURMHFW�ZH�KDYH�GLVFXVVHG� WKH�SRVVLELOLW\�RI�GLYLGLQJ� WKH� WDSH
LQWR�VHYHUDO�GDWD�VHJPHQWV�WR�UHGXFH�SRVLWLRQLQJ� WLPH��7KLV� LV�VRPHWKLQJ�ZH
PD\�ORRN�IXUWKHU�LQWR�LQ�WKH�IXWXUH�
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���� '$9,&�6WDQGDUGL]DWLRQ
%HORZ�ZH�GHVFULEH�H[DPSOH�DSSOLFDWLRQV�IRU�ORFDO�VWRUDJH�LQ�D�'$9,&�678��$
'$9,&� VSHFLILFDWLRQ� IRU� LQ�KRPH� VWRUDJH� VKRXOG� EH� DEOH� WR� VXSSRUW� WKHVH
H[DPSOH�DSSOLFDWLRQV�DQG�KHQFH� WKHVH�DSSOLFDWLRQV�VKRXOG�EH�FRQVLGHUHG�DV
XVHU�DQG�PDUNHW�UHTXLUHPHQWV��L�H���80��IURP�&)3����

:H�SURYLGH�D�VKRUW�WHFKQLFDO�DQDO\VLV�RI�ZKDW�PD\�QHHG�WR�EH�VWDQGDUGLVHG�E\
'$9,&� LQ� RUGHU� WR� VXSSRUW� WKH� H[DPSOH� DSSOLFDWLRQV��:H� DOVR� SURSRVH� DW� D
YHU\� VLPSOH� OHYHO� VRPH� EDVLF� DSSURDFKHV� IRU� WHFKQLFDO� VROXWLRQV� WR� HQDEOH
'$9,&� V\VWHPV� WR� LPSOHPHQW� WKHVH� H[DPSOH� DSSOLFDWLRQV� �L�H�� ,15�� IURP
&)3����
:H� KDYH� IXUWKHU� ZRUNHG� RXW� DQ� LQWHURSHUDEOH� DSSOLFDWLRQ�� WKH� HOHFWURQLF
QHZVSDSHU�H[DPSOH��LQ�FRQVLGHUDEOH�GHWDLO��8VLQJ�WKLV�H[DPSOH�ZH�KDYH�FRPH
WR� D� GHVFULSWLRQ� RI� D� SURYLVLRQDO� $3,�� 3OHDVH� QRWH� WKDW� WKH� ZRUN� SUHVHQWHG
QHHGV�FRPSOHWLRQ��EHIRUH�LW�LV�VXLWDEOH�IRU�'$9,&�VSHFLILFDWLRQ�

���� ([DPSOH������³3DXVH´�RI�%URDGFDVW�&RQWHQW
$�ORFDO�VWRUDJH�GHYLFH�FRXOG�EH�XVHG�WR�SURYLGH�VRPH�IRUP�RI�³SDXVH´�IXQFWLRQ
IRU� EURDGFDVW� FRQWHQW� ZKHUH� WKH� UHFHLYHU� FDQQRW� UHTXHVW� WKH� WUDQVPLWWHU� WR
SDXVH��:KHQ�SDXVLQJ�RI�FRQWHQW�LV�UHTXLUHG��WKH�EURDGFDVW�FRQWHQW�FRXOG�VWDUW
EHLQJ�ZULWWHQ�WR�WKH�ORFDO�VWRUDJH�GHYLFH��:KHQ�SDXVLQJ�RI�FRQWHQW�LV�QR�ORQJHU
UHTXLUHG��WKH�EURDGFDVW�FRQWHQW�SUHYLRXVO\�ZULWWHQ�WR�WKH� ORFDO�VWRUDJH�GHYLFH
FRXOG�EH�SOD\HG�EDFN�DQG�SUHVHQWHG�WR�WKH�HQG�XVHU��2EYLRXVO\� WKH�FDSDFLW\
RI� WKH�VWRUDJH�GHYLFH�VHWV�DQ�XSSHU� OLPLW�RQ� WKH� OHQJWK�RI� WLPH� IRU�ZKLFK� WKH
HQG� XVHU� FDQ� DSSDUHQWO\� SDXVH� WKH� EURDGFDVW� FRQWHQW�� 6RPH� H[DPSOHV� RI
ZKHQ�WKLV�IHDWXUH�FRXOG�EH�XVHG�LQFOXGH�KDQGOLQJ�LQFRPLQJ�SKRQH�FDOOV��YLVLWV
WR�PHQV�ODGLHV�URRPV�DQG�WR�SURYLGH�D�SHUVRQDO�DFWLRQ�UHSOD\�IHDWXUH�

���� ([DPSOH������'\QDPLF�$GYHUW�,QVHUWLRQ
$�ORFDO�VWRUDJH�GHYLFH�FRXOG�EH�XVHG�WR�KROG�DGYHUWV�IRU�G\QDPLF�LQVHUWLRQ�LQWR
79�FRQWHQW�EURDGFDVW� ODWHU��7KLV�ZRXOG�DOORZ�GLIIHUHQW�DGYHUWV� WR�EH� LQVHUWHG
IRU� GLIIHUHQW� XVHUV�� IRU� LQVWDQFH� GHSHQGLQJ� RQ� WKH� XVHU� SUHIHUHQFHV�� XVHU
ORFDWLRQ� RU� XVHU� PDWXULW\� UDWLQJ�� ,W� FRXOG� DOVR� DOORZ� DGYHUWV� WR� XVH� FRQWHQW�
ZKLFK�ZRXOG�UHTXLUH�KLJKHU�EDQGZLGWK�WKDQ�LV�DYDLODEOH�DW�D�SDUWLFXODU�WLPH��$
QXPEHU� RI� LQWHUHVWLQJ� EXVLQHVV� PRGHOV� VKRXOG� EH� SRVVLEOH� KHUH� LQFOXGLQJ
RQHV�EDVHG�RQ�VDOH�RU�UHQWDO�RI�WKH�VSDFH�RQ�WKH�ORFDO�VWRUDJH�GHYLFH�

���� ([DPSOH������&DFKLQJ�'DWD�IRU�(3*V
$�ORFDO�VWRUDJH�GHYLFH�FRXOG�EH�XVHG�WR�FDFKH�GDWD�IRU�DQ�LQWHU�RSHUDEOH�(3*�
7KH�REYLRXV�H[DPSOH�RI�VXFK�GDWD�WR�EH�FDFKHG�ZRXOG�EH�6,�GDWD�LQ�RUGHU�WR
LPSURYH�WKH�UHVSRQVH�WLPH�RI�WKH�(3*�ZKHQ�EHLQJ�VWDUWHG��2WKHU�GDWD�IRU�XVH
LQ�DQ�(3*�FRXOG�DOVR�EH�FDFKHG�VXFK�DV�VWLOO�LPDJHV�RU�HYHQ�VKRUW�SUHYLHZV�RI
FRQWHQW� VXFK� DV�PRYLHV��&DFKLQJ� RI� GDWD� LV� SDUWLFXODUO\� LPSRUWDQW� IRU� (3*V
VLQFH�LQ�RUGHU�IRU�HQG�XVHUV�WR�XVH�DQ�(3*�WR�QDYLJDWH�EHWZHHQ�VHUYLFHV��WKH
VWDUW�XS�WLPH�IRU�VXFK�DQ�(3*�PXVW�EH�PLQLPLVHG�



2QJRLQJ�6WDQGDUGLVDWLRQ�(IIRUWV 60$6+�$&���
LG��D�����WG�U	G�GV�S�����E� ����

���� ([DPSOH������&DFKLQJ�'DWD�IRU�2WKHU�$SSOLFDWLRQV
$� ORFDO� VWRUDJH� GHYLFH� FRXOG� EH� XVHG� WR� FDFKH� GDWD� IRU� RWKHU� DSSOLFDWLRQV
DSDUW� IURP� (3*V�� 2QH� H[DPSOH� RI� WKLV� FRXOG� EH� PXOWLPHGLD� GDWD� IRU� WKRVH
VHFWLRQV�RI�DQ�HOHFWURQLF�QHZVSDSHU��ZKLFK�PDWFK�HQG�XVHU�SUHIHUHQFHV�KHOG
LQ�WKH�678��7KH�UHFRUGLQJ�DQG�SOD\EDFN�RI�WKLV�GDWD�FRXOG�ZHOO�EH�GRQH�DW�YHU\
GLIIHUHQW�WLPHV�LQ�GLIIHUHQW�DSSOLFDWLRQV�

���� ([DPSOH������&DFKLQJ�/LQHDU�79�$SSOLFDWLRQV
$� ORFDO� VWRUDJH� GHYLFH� FRXOG� EH� XVHG� WR� FDFKH� OLQHDU� 79� FRQWHQW�� 6RPH
VXLWDEOH� H[DPSOH� FRQWHQW� FRXOG� LQFOXGH� VKRUW� 79� QHZV� EXOOHWLQV� RU� ZHDWKHU
IRUHFDVWV��$V�ZLWK� WKH�SUHYLRXV�H[DPSOH�� WKH� UHFRUGLQJ� DQG�SOD\EDFN�RI� WKLV
GDWD�FRXOG�ZHOO�EH�GRQH�DW�YHU\�GLIIHUHQW�WLPHV�LQ�GLIIHUHQW�DSSOLFDWLRQV��8VHUV
VKRXOG�DOVR�EH�DEOH�WR�ZDWFK�IURP�WKH�EHJLQQLQJ�79�SURJUDPV�ZKLFK�KDYH�QRW
\HW�ILQLVKHG��L�H��VLPXOWDQHRXV�UHFRUGLQJ�DQG�SOD\EDFN�IURP�GLIIHUHQW�SRLQWV�LQ
D�SURJUDP�VKRXOG�EH�SRVVLEOH�DV�LQ�WKH�ILUVW�H[DPSOH�DERYH�

���� ([DPSOH������&DFKLQJ�,QWHUDFWLYH�$SSOLFDWLRQV
$� ORFDO� VWRUDJH� GHYLFH� FRXOG� EH� XVHG� WR� FDFKH� LQWHUDFWLYH� DSSOLFDWLRQV
WKHPVHOYHV��6RPH�H[DPSOH�DSSOLFDWLRQV�ZKLFK� LW�PLJKW�EH� UHOHYDQW� WR�FDFKH
RQ� VXFK�D� GHYLFH� FRXOG� LQFOXGH� DQ� LQWHU�RSHUDEOH�(3*� LWVHOI�� KRPH� EDQNLQJ
DSSOLFDWLRQV��KRPH�VKRSSLQJ�DSSOLFDWLRQV�RU�DQ�HOHFWURQLF�QHZVSDSHU�SRVVLEO\
XVLQJ�SUHYLRXVO\�FDFKHG�GDWD�

���� 6HFXULW\�5HTXLUHPHQWV
7KH�PRVW� LPSRUWDQW�VHFXULW\� UHTXLUHPHQW� IRU� WKLV� ORFDO�VWRUDJH�FRQFHUQV�KRZ
WKH� VSDFH� RQ� D� ORFDO� VWRUDJH� GHYLFH� LV� VKDUHG� EHWZHHQ� DSSOLFDWLRQV�
DSSOLFDWLRQ� SURYLGHUV�� VHUYLFH� SURYLGHUV� DQG� QHWZRUN� RSHUDWRUV� WKDW� PD\� EH
PXWXDOO\�KRVWLOH��3URWHFWLRQ�RI�GDWD�ZULWWHQ�E\�D�FRPSHWLWRU�LV�FULWLFDO�WR�HQDEOH
PDQ\�XVHIXO�EXVLQHVV�PRGHOV��,W�VKRXOG�DOVR�EH�SRVVLEOH�WR�LQWHJUDWH�FRQWURO�RI
DFFHVV�WR�VWRUHG�GDWD�LQWR�FRQGLWLRQDO�DFFHVV�V\VWHPV�

���� 0DQDJHPHQW�RI�/RFDO�6WRUDJH�'HYLFHV
&OHDUO\�PDQDJHPHQW�RI�XVDJH�RI� ORFDO�VWRUDJH� LV�D�PDMRU� LVVXH��7KLV�VKRXOG
EH� DV� DXWRPDWLF� DV� SRVVLEOH��:KHQ� ORFDO� VWRUDJH� GHYLFHV� EHFRPH� IXOO�� DQ\
QHHG� IRU� HQG� XVHUV� WR� SHUVRQDOO\� GHOHWH� FRQWHQW� VKRXOG� EH� PLQLPLVHG�� 7KH
'$9,&� VSHFLILFDWLRQV� VKRXOG� LQFOXGH� VXSSRUW� IRU� LQWHOOLJHQW� PDQDJHPHQW� RI
ORFDO� VWRUDJH� GHYLFHV�ZKLOH� UHWDLQLQJ� RSWLRQV� IRU�PDQXIDFWXUHU� DGGHG� YDOXH�
:KHUH�HQG�XVHUV�DUH�UHTXLUHG�WR�SHUVRQDOO\�PDNH�GHFLVLRQV��WKHUH�VKRXOG�EH
SURYLVLRQ� IRU� DSSOLFDWLRQV� WR� SURYLGH� VXSSRUWLQJ� LQIRUPDWLRQ� WR� PDNH� WKH
GHFLVLRQ�PDNLQJ�SURFHVV�DV�XVHU�IULHQGO\�DV�SRVVLEOH�

���� &DFKLQJ�RI�'DWD
7KH� VLPSOHVW�PHWKRG� IRU� XVLQJ� ORFDO� VWRUDJH� LQ� WKH� KRPH� LV� IRU� WKDW� XVH� WR
KDSSHQ� DXWRPDWLFDOO\�� $XWRPDWLF� FDFKLQJ� RI� GDWD� UHTXLUHV� QR� H[WUD
VSHFLILFDWLRQV� E\�'$9,&�DQG� VKRXOG� LPSURYH� WKH� UHVSRQVLYHQHVV�RI� H[LVWLQJ
'$9,&�DSSOLFDWLRQV�ZLWKRXW�DQ\�QHHG�WR�PRGLI\�WKRVH�DSSOLFDWLRQV��$XWRPDWLF
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FDFKLQJ�RI�GDWD�LV�PRVW�DSSOLFDEOH�WR�WKRVH�W\SHV�RI�GDWD�ZKRVH�VL]H�LV�VPDOO
UHODWLYH�WR�WKH�VL]H�RI�WKH�ORFDO�VWRUDJH�GHYLFH�DQG�KHQFH�ZKHUH�WKH�HQWLUH�GDWD
VHW� FDQ� EH� VWRUHG�ZLWKRXW� DQ\� QHHG� IRU� SULRULWLHV� WR� EH� VSHFLILHG�� 7KH�PRVW
REYLRXV� W\SH�RI� GDWD�ZKLFK� FRXOG�EH�DXWRPDWLFDOO\� FDFKHG�ZRXOG�EH� VHUYLFH
LQIRUPDWLRQ�
:KHUH�WKH�VL]H�RI�D�GDWD�VHW�LV�WRR�ODUJH�IRU�WKH�HQWLUH�GDWD�VHW�WR�EH�FDFKHG
RQ�D�ORFDO�VWRUDJH�GHYLFH��WKHLU�QHHGV�WR�EH�VRPH�PHDQV�WR�VSHFLI\�SULRULWLHV
WR�WKH�FDFKLQJ�PHFKDQLVP��7KHUH�DUH�WZR�ZD\V�LQ�ZKLFK�VXFK�SULRULWLHV�FRXOG
EH�VXSSOLHG�WR�WKH�678��RQH�RSWLRQ�LV�IRU�WKHVH�SULRULWLHV�WR�EH�VXSSOLHG�DV�SDUW
RI� WKH� GDWD� VHW� LWVHOI�� $� VHFRQG� RSWLRQ� ZRXOG� EH� IRU� WKH� SULRULWLHV� WR� EH
FRQWDLQHG� LQ� DQ� LQWHUDFWLYH� DSSOLFDWLRQ�� 7KH� VHFRQG� RSWLRQ� LV� PRUH� IOH[LEOH
VLQFH� LW� DOORZV� GLIIHUHQW� 678V� WR� XVH� GLIIHUHQW� SULRULWLHV� GHSHQGLQJ� RQ� ORFDO
IDFWRUV�VXFK�DV�ORFDWLRQ�RU�XVHU�SUHIHUHQFHV��:H�EHOLHYH�ERWK�RSWLRQV�VKRXOG
EH� VXSSRUWHG�� 7KH�PRVW� REYLRXV� W\SH� RI� GDWD�� ZKLFK� WKLV�PRGHO� DSSOLHV� WR�
ZRXOG�EH�GDWD�EURDGFDVW� LQ�D�'60�&&�REMHFW�FDURXVHO��2QH�REYLRXV�ZD\� WR
DOORZ� IRU� DSSOLFDWLRQV� WR� VHW� SULRULWLHV� ZRXOG� EH� WR� H[WHQG� WKH� FXUUHQW
RUJ�GDYLF�QHW�GVPFF�XX�SDFNDJH�
)RU� DOO� FDFKLQJ� DSSURDFKHV�� WKH� H[LVWLQJ� '$9,&� GHILQHG� PHFKDQLVPV� IRU
DFFHVVLQJ�WKH�GDWD�VKRXOG�DSSO\�WUDQVSDUHQWO\�UHJDUGOHVV�RI�ZKHWKHU�WKH�GDWD
LV�FDFKHG�RU�QRW��1R�VSHFLDO�GDWD�DFFHVV�IDFLOLWLHV�VKRXOG�EH�GHILQHG�

����� 5HFRUGLQJ�DQG�$FFHVV�WR�1RQ�5HDO�7LPH�'DWD
6HYHUDO� RI� WKH� H[DPSOH� DSSOLFDWLRQV� UHTXLUH� D� IDFLOLW\� IRU� DQ� LQWHUDFWLYH
DSSOLFDWLRQ� LQ� WKH� 678� WR� LQLWLDWH� VWRUDJH� RI� VRPH� QRQ� UHDO�WLPH� GDWD�� 7KLV
IDFLOLW\�LV�UHTXLUHG�IRU�H[DPSOH�����G\QDPLF�DGYHUW� LQVHUWLRQ��DQG�H[DPSOH���
�RWKHU� GDWD�� VLQFH� LQ� WKHVH� H[DPSOHV�� RQO\� DQ� LQWHUDFWLYH� DSSOLFDWLRQ� LQ� WKH
678� SRVVHVVHV� WKH� LQIRUPDWLRQ� QHHGHG� WR� GHFLGH�ZKLFK� QRQ�UHDO� WLPH� GDWD
VKRXOG�EH�UHFRUGHG�
)RU� DFFHVV� WR� VXFK� QRQ� UHDO�WLPH� GDWD�� ZH� SURSRVH� WKDW� WKH� H[LVWLQJ
PHFKDQLVPV�GHILQHG� LQ�'$9,&�VKRXOG�EH�XVHG�DV� WUDQVSDUHQWO\�DV�SRVVLEOH�
7KLV�VKRXOG�EH�GRQH�E\�H[WHQGLQJ�WKH�QDPH�VSDFH�VSHFLILHG�LQ�'$9,&�SDUW���
VHFWLRQ����������7KLV�PHFKDQLVP�ZRXOG�DOORZ�DFFHVV�ERWK�IURP�0+(*���DQG
IURP�-DYD�VLQFH�ERWK�XVH�WKLV�QDPH�VSDFH�PDSSLQJ�
5HFRUGLQJ�QRQ�UHDO�WLPH�GDWD�VKRXOG�EH�GRQH�DW�D�KLJK�OHYHO��2QH�H[DPSOH�RI
WKLV� FRXOG� EH� GHILQLQJ� D� VHW� RI� SULPLWLYHV� WR� FRS\� REMHFWV� IURP� WKH�'60�&&
REMHFW�FDURXVHO�WR�WKH�ORFDO�VWRUDJH�GHYLFH�DQG�WR�PDQDJH�DQG�VWUXFWXUH�WKRVH
REMHFWV�DIWHU�FRS\LQJ��2EYLRXVO\� WKHVH�SULPLWLYHV�VKRXOG�UHSRUW�DQ\�YLRODWLRQV
RI�WKH�VHFXULW\�UHTXLUHPHQWV�

����� 5HFRUGLQJ�DQG�3OD\EDFN�RI�5HDO�7LPH�'DWD
6HYHUDO�RI� WKH�H[DPSOH�DSSOLFDWLRQV�UHTXLUH�D� IDFLOLW\� WR� UHFRUG�DQG�SOD\EDFN
UHDO�WLPH�PHGLD��([DPSOH�����³SDXVH´�RI�EURDGFDVW�FRQWHQW�UHTXLUHV�WR�EH�DEOH
WR� ERWK� UHFRUG� DQG� SOD\EDFN� DW� WKH� VDPH� WLPH�� 7KHUH� DUH� VHYHUDO� VOLJKWO\
GLIIHUHQW� RSWLRQV� ZLWKLQ� WKLV� H[DPSOH� ZKLFK� QHHG� WR� EH� DGGUHVVHG�� ³SDXVH´
RQO\�VWDUWV�UHFRUGLQJ�ZKHQ�WKH�XVHU�VHOHFWV�WKH�IHDWXUH�ZKHUHDV�WKH�SHUVRQDO
DFWLRQ�UHSOD\�IHDWXUH�PXVW�VWDUW�UHFRUGLQJ�VRPH�WLPH�EHIRUH�WKH�IHDWXUH�FDQ�EH
XVHG�
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([DPSOHV����� ��� DQG���� UHTXLUH� WR� EH� DEOH� WR� UHFRUG� UHDO� WLPH� FRQWHQW� DQG
WKHQ�SOD\�EDFN�WKDW�FRQWHQW�ODWHU��7KHUH�DUH�VHYHUDO�W\SHV�RI�UHDO�WLPH�FRQWHQW
ZKLFK� QHHG� WR� EH� DGGUHVVHG� KHUH�� WKHVH� UDQJH� IURP� IUDJPHQWV� RI� UHDO� WLPH
PHGLD� �H�J�� VKRUW� FOLSV� IURP� ILOPV� LQ� H[DPSOH� ���� DGYHUWV� LQ� H[DPSOH� ����
WKURXJK� OLQHDU� '$9,&� VHUYLFHV� �H�J�� ZHDWKHU� UHSRUWV� LQ� H[DPSOH� ���� WR
FRPSOHWH� '$9,&� VHUYLFHV� LQFOXGLQJ� DQ� LQWHUDFWLYH� FRPSRQHQW�� 2EYLRXVO\
LQWHJUDWLRQ� ZLWK� D� FRQGLWLRQDO� DFFHVV� V\VWHP�ZLOO� EH� SDUWLFXODUO\� UHTXLUHG� IRU
WKLV�W\SH�RI�GDWD��SRVVLEO\�IRU�ERWK�UHFRUGLQJ�DQG�SOD\EDFN�

$V�ZLWK�WKH�SOD\EDFN�RI�QRQ�UHDO�WLPH�GDWD��SOD\EDFN�RI�UHDO�WLPH�GDWD�VKRXOG
EH�GRQH�XVLQJ�WKH�H[LVWLQJ�PHFKDQLVPV�GHILQHG�E\�'$9,&�DV�WUDQVSDUHQWO\�DV
SRVVLEOH�

����� 3HOLPLQDU\�FRQFOXVLRQV
:H�EHOLHYH� WKH�H[DPSOH�DSSOLFDWLRQV� OLVWHG�DERYH� IRUP�D�JRRG�VHW� RI� WDUJHW
DSSOLFDWLRQV��ZKLFK�D�'$9,&�LQ�KRPH�VWRUDJH�VSHFLILFDWLRQ�VKRXOG�VXSSRUW��,Q
RUGHU�WR�VXSSRUW�WKHVH�DSSOLFDWLRQV��ZH�VXJJHVW�WKH�IROORZLQJ�WHFKQLFDO�LVVXHV
QHHG�WR�EH�DGGUHVVHG�E\�D�'$9,&�VROXWLRQ�

•� 6LJQDOLQJ�VWDQGDUGV�WR�VXSSRUW�VHUYLFH�SURYLGHU�FRQWUROOHG�FDFKH�SULRULWLHV�
•� '60�&&� 88� $3,� H[WHQVLRQV� WR� HQDEOH� DSSOLFDWLRQ� SURYLGHG� FDFKH

SULRULWLHV�ERWK�IRU�FRQWHQW�GDWD�DQG�IRU�WKH�DSSOLFDWLRQ�SURJUDP�LWVHOI�
•� $�PHGLD�FDSWXUH�$3,�WR�DOORZ�ERWK�VWUHDPLQJ�PHGLD�DQG�FRPSOHWH�VHUYLFHV

WR�EH�UHFRUGHG�RQ�D�ORFDO�VWRUDJH�GHYLFH�
•� ([WHQVLRQV� WR� WKH� QDPH� VSDFH� IRU� DGGUHVVLQJ� FRQWHQW� WR� VXSSRUW

DGGUHVVLQJ�FRQWHQW�RQ�D�ORFDO�VWRUDJH�GHYLFH�
•� ([WUD� VHPDQWLFV� IRU� FXUUHQW� PHGLD� SOD\EDFN� $3,V� �0+(*���� -0)�� WR

VSHFLI\�KRZ�WR�DGGUHVV�FRQWHQW�RQ�ORFDO�VWRUDJH�
•� 6HFXULW\� RU� UHIHUHQFH� GHFRGHU�PRGHO� H[WHQVLRQV� WR� DGGUHVV� XVH� RI� ORFDO

VWRUDJH�FDSDFLW\�E\�FRQIOLFWLQJ�DQG�RU�KRVWLOH�DSSOLFDWLRQV�

,Q� WKH� QH[W� IHZ� VHFWLRQV� ZH� HODERUDWH� RQ� VRPH� RI� WKRVH� LVVXHV�� :H� ILUVW
SURYLGH� VRPH� EDFNJURXQG� LQIRUPDWLRQ� RQ� '60�&&� LQ� 6HFWLRQ� ���� 7KHQ� ZH
GHVFULEH�LQ�PRUH�GHSWK�VRPH�RI�WKH�WHFKQLFDO� LVVXHV�WKDW�ZH�WKLQN�VKRXOG�EH
DGGUHVVHG�� :H� HQG� WKH� GLVFXVVLRQ� ZLWK� WKH� H[DPSOH� RI� DQ� LQWHURSHUDEOH
DSSOLFDWLRQ��ZKLFK�ZLOO�OHDG�XV�WR�WKH�GHILQLWLRQ�RI�D�SURYLVLRQDO�$3,�
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���� %DFNJURXQG�LQIRUPDWLRQ�RQ�'60�&&
'60�&&�RIIHUV��DPRQJ�RWKHU�WKLQJV��D�PHFKDQLVP�WR�EURDGFDVW�REMHFWV��OLNH
ILOHV� DQG� GLUHFWRULHV�� LQ� D� FDURXVHO�OLNH� IDVKLRQ�� (DFK� LQVWDQFH� RI� DQ� REMHFW
FDURXVHO�UHSUHVHQWV�D�VHUYLFH�GRPDLQ��(DFK�VHUYLFH�GRPDLQ�KDV�RQH�VSHFLDO
REMHFW�� WKH� 6HUYLFH*DWHZD\�� 7KLV� 6HUYLFH*DWHZD\� REMHFW� LV� WKH� URRW� RI� WKH
REMHFW� WUHH� FRQWDLQHG� LQ� WKH� VHUYLFH� GRPDLQ�� '60�&&� DOVR� DOORZV� WKDW� D
VHUYLFH� GRPDLQ� LV� UHSUHVHQWHG� DV� D� VHW� RI� REMHFWV� WKDW� PXVW� EH� DFFHVVHG
WKURXJK�WKH�EDFN�FKDQQHO�
)RU�WKH�EURDGFDVW�FDVH��WKH�REMHFW�FDURXVHO���'60�&&�VSHFLILHV�WKUHH�OD\HUV�
$W�WKH�WRS� OD\HU��FDOOHG�WKH�REMHFW�FDURXVHO� OD\HU��� WKH�'60�&&�8VHU�WR�8VHU
REMHFWV��OLNH�ILOHV�DQG�GLUHFWRULHV��DUH�YLVLEOH��7KHVH�REMHFWV�DUH�WUDQVSRUWHG�LQ
VR�FDOOHG�PRGXOHV��7KHVH�PRGXOHV�UHSUHVHQW�WKH�PLGGOH�OD\HU�DQG�WKLV�OD\HU�LV
FDOOHG�WKH�GDWD�FDURXVHO�OD\HU��$W�WKLV�OD\HU��WKH�PRGXOHV�DUH�MXVW�D�FRQWDLQHU
IRU�GDWD��7KH�8VHU�WR�8VHU�REMHFWV�DUH�QRW�LQWHUSUHWHG�KHUH��WKLV�LV�GRQH�DW�WKH
WRS�OD\HU��7KH�PRGXOHV�DUH�EURDGFDVW�DV�D�VHTXHQFH�RI�'RZQORDG'DWD%ORFNV�
ZKLFK� DUH� 03(*��� SULYDWH� VHFWLRQV� ZLWK� DGGHG� VHPDQWLFV�� 7KHVH
'RZQORDG'DWD%ORFNV�IRUP�WKH�ORZHVW�OD\HU�

%,23�0HVVDJHV�

'RZQORDG'DWD%ORFN
0HVVDJHV�

0RGXOH�

2EM����'LUHFWRU\�

0RGXOH��

2EM����)LOH�2EM����6WUHDP�

%ORFN�� %ORFN�� %ORFN�� %ORFN�� %ORFN��

'RZQORDG'DWD%ORFN�+HDGHUV

0HVVDJH�+HDGHUV�DQG�6XE�+HDGHUV

)LJXUH����'60�&&�REMHFW�FDURXVHO��OD\HULQJ

'60�&&� DOORZV� WKDW� D� GLUHFWRU\� REMHFW� LQ� RQH� VHUYLFH� GRPDLQ� KDV� D� FKLOG
REMHFW� LQ� DQRWKHU� VHUYLFH� GRPDLQ�� 7R� WKH� DSSOLFDWLRQ�� KRZHYHU�� LW� WKHQ� ORRNV
OLNH�WKDW�WKDW�FKLOG�REMHFW�LV�SDUW�RI�WKH�VDPH�REMHFW�WUHH��VDPH�QDPHVSDFH��
'$9,&�KDV�VSHFLILHG�KRZ�WR�UHIHU�WR�'60�&&�88�REMHFWV�XVLQJ�MDYD�LR��LW�LV
WKH� VDPH� DV� KRZ� 0+(*� UHIHUV� WR� WKRVH� REMHFWV�� 7KLV� PHDQV� WKDW� WKH
DGGUHVVLQJ� LV� DOZD\V� UHODWLYH� WR� WKH� FXUUHQW� 6HUYLFH*DWHZD\�� 7KH� '$9,&
QRWDWLRQ�LV�DV�IROORZV�

� '60���DSSV�RWKHU$SSO 3DWK�LV�UHODWLYH�WR�FXUUHQW�6HUYLFH*DWHZD\
� '60��VFHQHV�P\6FHQH 3DWK� LV� UHODWLYH� WR� WKH� GLUHFWRU\� ZKHUH� WKH

0+(*�$SSOLFDWLRQ�REMHFW�ZDV�IRXQG
� �DSSV�RWKHU$SSO 6KRUWKDQG�QRWDWLRQ�IRU�FDVH���
� a�VFHQHV�P\6FHQH 6KRUWKDQG�QRWDWLRQ�IRU�FDVH���
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���� 1DPLQJ�REMHFWV�VWRUHG�ORFDOO\
7KH�VHW�WRS�ER[�ZLOO�EH�DEOH�WR�FDFKH�DSSOLFDWLRQ�FRGH�GDWD�DQG�OLQHDU�DXGLR�
YLVXDO�FRQWHQW�RQ�ORFDO�VWRUDJH��7KLV�VHFWLRQ�GHVFULEHV�VRPH�SRVVLEOH�QDPLQJ
VFKHPHV� WKDW�DQ� LQWHURSHUDEOH�DSSOLFDWLRQ�FDQ�XVH� WR� UHIHU� WR�RU�DFFHVV� WKLV
FDFKHG�LQIRUPDWLRQ�

���� 1DPLQJ�'60�&&�88�REMHFWV
,W� LV�SRVVLEOH� WR�XVH� WKH�VDPH�QDPHV� IRU�88�REMHFWV� WKDW�DUH�VWRUHG�FDFKHG
ORFDOO\�DV� IRU�QRQ�FDFKHG�88�REMHFWV��7KH�678�VLPSO\� ILUVW� FKHFNV� WKH� ORFDO
VWRUDJH�DQG�RQO\� LI� LW�FDQ¶W� ILQG�WKH�REMHFW� WKHUH�� LW� WULHV� WR�UHWULHYH� LW� IURP�WKH
FDURXVHO�� 6R�� IRU� 88� REMHFWV�� WKH� SUREOHP� VHHPV� VROYHG�� QR� H[WUD� QDPLQJ
VFKHPH�LV�QHHGHG�

���� 1DPLQJ�RWKHU�FRQWHQW
)RU�QRQ�88�REMHFWV�� OLNH�VWRUHG�YLGHR�VWUHDPV��D�QHZ�QDPLQJ�PHFKDQLVP� LV
QHHGHG��7KLV�FRXOG�IRU�LQVWDQFH�EH�VRPHWKLQJ�OLNH�

ILOH���>�SDWK1DPH!�@�ILOH1DPH!
�RU� PRUH� JHQHUDO�� WKH� 85/� GHILQLWLRQ� IRU� WKH� ILOH���� SURWRFRO��� 7KH� PHGLD
FDSWXUH�$3,�FDQ�XVH�VXFK�QDPHV��MDYD�LR�FDQ�XVH�LW��DQG�-0)�FDQ�XVH�LW
�-0)�DFFHSWV�85/V��

1RWH� WKDW� DFFRUGLQJ� WR� WKH� -DYD� $3,� VSHFLILFDWLRQ�� WKH� -DYD� FODVV
MDYD�LR�)LOH� GRHV� QRW� QRUPDOO\� WDNH� D� JHQHUDO� 85/� WR� FRQVWUXFW� D� )LOH
REMHFW�� EXW� LV� DOVR� GRHV�QRW� IRUELG� LW��MDYD�LR�)LOH� JHQHUDOO\� XVHV� D� SDWK
QDPH�SOXV�D�ILOH�QDPH�WR�UHIHU�WR�D�ILOH��H�J����GLU��GLU��ILOH���

���� 0HWDGDWD
)RU�WKH�-DYD�0HGLD�)UDPHZRUN��VRPH�PHWD�GDWD�LV�QHHGHG�QH[W�WR�D�UHFRUGHG
VWUHDP� WR� LQGLFDWH� WKH� FRQWHQW� W\SH� RI� WKH� VWUHDP�� ,W� PLJKW� EH� SRVVLEOH� WR
LPSOHPHQW� WKLV�PHWD�GDWD�VWRULQJ�TXHU\LQJ� µXQGHU� WKH�VXUIDFH¶�� L�H��QRW�YLVLEOH
WKURXJK� H[WHQVLRQV� WR� QHLWKHU� -0)� RU� WKH� PHGLD� FDSWXUH� $3,�� 2U� LW� FDQ
�DXWRPDWLFDOO\��EH�VWRUHG�LQ�D�ILOH�QDPH�ZLWK�D�VSHFLDO�QDPH��OLNH�IRU�LQVWDQFH
WKH�VDPH�ILOH�QDPH�DV�WKH�VWUHDP�EXW�ZLWK�DQ�H[WUD�µ�PHWD¶�VXIIL[�



2QJRLQJ�6WDQGDUGLVDWLRQ�(IIRUWV 60$6+�$&���
LG��D�����WG�U	G�GV�S�����E� ����

���� 6WRUDJH�FDSDFLW\�PDQDJHPHQW
7KH�FDSDFLW\�RI�ORFDO�VWRUDJH�LV��DOZD\V��OLPLWHG�DQG�WKHUHIRUH�PDQDJHPHQW�RI
WKH� XVDJH� RI� ORFDO� VWRUDJH� LV� LPSRUWDQW�� 7KLV� PDQDJHPHQW� VKRXOG� EH� DV
DXWRPDWLF� DV� SRVVLEOH�� 7KLV� VHFWLRQ� GHVFULEHV� VRPH� RI� WKH� LVVXHV� RI� ORFDO
VWRUDJH�FDSDFLW\�PDQDJHPHQW�

���� 4XRWDV
4XRWDV�FDQ�EH�XVHIXO�IRU�WKH�PDQDJHPHQW�RI�WKH�VWRUDJH�FDSDFLW\��7KH�LVVXHV
KHUH�DUH�DW�OHDVW�

7R�ZKLFK�NLQG�RI�HQWLW\�VKRXOG�TXRWDV�EH�DOORFDWHG"
,W�LV�SRVVLEOH�WR�DOORFDWH�TXRWDV�EDVHG�RQ�VHUYLFH�SURYLGHU��VHUYLFH��µFKDQQHO¶��
DSSOLFDWLRQ�DQG�SRVVLEO\�RWKHUV�

:KR�LV�DEOH�WR�VHW�WKH�TXRWDV"
+HUH�RSWLRQV�LQFOXGH�WKH�678�PDQXIDFWXUHU��H�J���LQ�D�EXVLQHVV�PRGHO�ZKHUH
WKH�KDUG�GLVN�LQ�WKH�678�LV�VSRQVRUHG�E\�D�VSHFLILF�VHUYLFH�SURYLGHU���WKH�HQG�
XVHU��H�J���WKH�678�FDQ�DXWRPDWLFDOO\�DOORFDWH�TXRWDV�EDVHG�RQ�WKH�HQG�XVHU¶V
VHOHFWLRQ� RI� D� VHW� RI� DSSOLFDWLRQ�VHUYLFHV��� DQG� WKH� VHUYLFH� SURYLGHU� �H�J�� E\
VHQGLQJ�SDFNDJHV� WR� WKH�678� WKDW�FRQILJXUH� WKH�TXRWDV���6KRXOG� WKH�TXRWDV
EH� VWDWLF� �L�H��� VHW� RQO\� RQFH�� RU� G\QDPLF"� '\QDPLF� TXRWDV� DUH� PRUH
LQWHUHVWLQJ��EXW�DOVR�PRUH�GLIILFXOW�

���� 2ZQHUVKLS�6HFXULW\
$Q�LQWHURSHUDEOH�DSSOLFDWLRQ�VKRXOG�QRW�EH�DOORZHG�WR�DFFHVV�GDWD�ZULWWHQ�E\�D
FRPSHWLWRU��7KHUHIRUH��DQ� LQWHURSHUDEOH�DSSOLFDWLRQ�VKRXOG�DXWKHQWLFDWH� LWVHOI�
8VLQJ�GLJLWDO�VLJQDWXUHV�IRU�WKLV�DXWKHQWLFDWLRQ�LV�D� ORJLFDO�VROXWLRQ��:KHQ�WKH
678� NQRZV� WKH� RULJLQ� RI� DQ� DSSOLFDWLRQ� �H�J��� WKH� VHUYLFH� SURYLGHU� RI� WKH
DSSOLFDWLRQ��� LW� FDQ�HQIRUFH�DFFHVV� WR�RQO\� WKDW� SDUW� RI� WKH� ORFDO� VWRUDJH� WKDW
KDV�EHHQ�DOORFDWHG�WR�WKH�VHUYLFH�SURYLGHU�RI�WKH�DSSOLFDWLRQ�
,W�VKRXOG�WKXV�EH�LPSRVVLEOH�IRU�DSSOLFDWLRQV�IURP�GLIIHUHQW�VHUYLFH�SURYLGHUV�WR
DFFHVV�HDFK�RWKHU¶V�FDFKHG�FRQWHQW��7KLV�FDQ�EH�GRQH�E\�JLYLQJ�HDFK�VHUYLFH
SURYLGHU� LWV� RZQ� µKRPH�GLUHFWRU\¶� DQG�PDNLQJ�DOO� FRQWHQW� UHIHUHQFHV� WR� ORFDO
VWRUDJH� UHODWLYH� WR� WKDW� KRPH� GLUHFWRU\�� 7KH� LQDELOLW\� WR� UHIHUHQFH� FRQWHQW� RI
RWKHU�VHUYLFH�SURYLGHUV�WKHQ�JLYHV�WKH�GHVLUHG�DFFHVV�FRQWURO��:KHQ�XVLQJ�WKH
ILOH����QDPLQJ�VFKHPH�WR�UHIHU�WR�ORFDO�VWRUDJH��WKH�VHPDQWLFV�RI�D�UHODWLYH
SDWK�QDPH�FRXOG�EH�VXFK�WKDW� WKH�SDWK� LV�UHODWLYH�WR� WKH�URRW�GLUHFWRU\�RI� WKH
VHUYLFH�SURYLGHU�



2QJRLQJ�6WDQGDUGLVDWLRQ�(IIRUWV 60$6+�$&���
LG��D�����WG�U	G�GV�S�����E� ����

���� 0HGLD�FDSWXUH�$3,
7KH� -DYD� 0HGLD� )UDPHZRUN� DQG� WKH� 0+(*� 6WUHDP� FODVV� ORRN� WKH� PRVW
REYLRXV�ZD\V�WR�SOD\�EDFN�UHFRUGHG�PDWHULDO��$Q�LQWHURSHUDEOH�DSSOLFDWLRQ�FDQ
XVH� WKH� QDPLQJ� FRQYHQWLRQV� GHVFULEHG� HDUOLHU� IRU� WKLV�� )RU� WKH� UHFRUGLQJ� RI
FRQWLQXRXV�PHGLD��DQRWKHU�$3,�LV�UHTXLUHG��:H�FDOO�WKLV�$3,�WKH�PHGLD�FDSWXUH
$3,�
5RXJKO\��WKH�$3,�ZRXOG�UHTXLUH�WKH�IROORZLQJ�PHWKRGV�

6HW6RXUFH�85/� 7R� LQGLFDWH�ZKDW� VKRXOG� EH� UHFRUGHG�� 7KH�85/� FRXOG
IRU�LQVWDQFH�UHIHU�WR�D�VHUYLFH�RU�VHUYLFH�HYHQW�

6HW'HVWLQDWLRQ�85/� 7R�LQGLFDWH�ZKHUH�WKH�GDWD�VKRXOG�EH�VWRUHG��7KH�85/
FRXOG� IRU� LQVWDQFH� UHSUHVHQW� D� ILOHQDPH� RQ� ORFDO
VWRUDJH�

6WDUW��� 7R�DFWLYDWH�WKH�VHWWLQJV�
6WRS��� 7R�VWRS�UHFRUGLQJ�
3DXVH��� 7R�SDXVH�UHFRUGLQJ�
5HVXPH��� $QG�WR�UHVXPH�LW�DJDLQ�
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���� )LOWHUV
7KH�PHGLD�FDSWXUH�$3,�GHVFULEHG�DERYH�DOORZV�DQ�LQWHURSHUDEOH�DSSOLFDWLRQ�WR
UHFRUG� D� VLQJOH� LWHP�� ,W� LV� QRW� GLUHFWO\� VXLWDEOH� IRU� WKH� FDFKLQJ� RI� OLQHDU� 79
SURJUDPV�� OLNH� FDFKLQJ� WKH� ODWHVW� QHZV� EXOOHWLQV� RU� WKH� ODWHVW� ZHDWKHU
IRUHFDVWV��)RU�WKLV�NLQG�RI�FDFKLQJ��D�ILOWHULQJ�PHFKDQLVP�VHHPV�DSSURSULDWH�
7KH�LQWHURSHUDEOH�DSSOLFDWLRQ�FDQ�GHILQH�D�ILOWHU�WKDW�VSHFLILHV�ZKDW�VKRXOG�EH
UHFRUGHG�ZKHQ��7KLV�VSHFLILFDWLRQ�FDQ�EH� LQGLUHFW� �H�J���RQ�FKDQQHO�[��FDFKH
WKH� ODWHVW�VHUYLFH�HYHQW�ZKRVH�FRQWHQW� W\SH� LV� µQHZV�EXOOHWLQ¶���&XUUHQWO\��ZH
DUH� LQYHVWLJDWLQJ� SRVVLEOH� ILOWHU� VSHFLILFDWLRQV� DQG� KRZ� WR� KDQGOH� FRQIOLFWLQJ
ILOWHUV��H�J���WZR�ILOWHUV�ZDQW�WR�UHFRUG�WKLQJV�RQ�WZR�GLIIHUHQW�WUDQVSRUW�VWUHDPV
DW�WKH�VDPH�WLPH�ZKLOH�WKHUH�LV�RQO\�D�VLQJOH�QHWZRUN�LQWHUIDFH��
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���� ([DPSOH�LQWHURSHUDEOH�DSSOLFDWLRQ
:H�KDYH�ZRUNHG�RXW� DQ� LQWHURSHUDEOH� DSSOLFDWLRQ�� WKH� HOHFWURQLF� QHZVSDSHU
H[DPSOH�� LQ� FRQVLGHUDEOH� GHWDLO�� :H� GR� QRW� JLYH� D� VLQJOH� VROXWLRQ� IRU� WKLV
DSSOLFDWLRQ�� EXW�ZH�SUHVHQW� RSWLRQV� IRU� VXFK� VROXWLRQV�� 7KHVH� VROXWLRQV�PD\
DOVR�EH�DSSOLFDEOH�WR�RWKHU�NLQGV�RI�DSSOLFDWLRQ��EXW�ZH�KDYH�QRW�ORRNHG�DW�WKDW
KHUH�
3OHDVH�QRWH�WKDW�WKH�ZRUN�SUHVHQWHG�QHHGV�FRPSOHWLRQ��EHIRUH�LW�LV�VXLWDEOH�IRU
'$9,&�VSHFLILFDWLRQ�
,Q� 6HFWLRQ� �� D� VDPSOH� DSSOLFDWLRQ� VFHQDULR� RI� WKH� HOHFWURQLF� QHZVSDSHU� LV
JLYHQ�� ,Q� WKH� 6HFWLRQV� ��� ��� DQG� �� VRPH� LVVXHV� DQG� SRVVLEOH� VROXWLRQV� DUH
SUHVHQWHG��6HFWLRQ���GHVFULEHV�D�SURYLVLRQDO�$3,�
$W� WKH� HQG� RI� WKLV� GRFXPHQW�� LQ� 6HFWLRQ� ��� ZH� DOVR� GHVFULEH� D� PHFKDQLVP
WKURXJK� ZKLFK� D� VHUYLFH� SURYLGHU� FDQ� LQGLFDWH� ZKDW� LW� ZRXOG� OLNH� WR� KDYH
FDFKHG�

���� $SSOLFDWLRQ�VFHQDULR
$Q�HOHFWURQLF�QHZVSDSHU�FDQ�FRQVLVW�RI�PDQ\�REMHFWV� LQ� WKH�FDURXVHO��7KHVH
REMHFWV� DUH� WR� EH� SUHVHQWHG� WR� WKH� XVHU� LQ� VRPH� PDQQHU�� H�J��� D� YLHZHU
DSSOLFDWLRQ�SUHVHQWV�D�IURQW�SDJH�UHSUHVHQWLQJ�WKH�WDEOH�RI�FRQWHQWV�ZLWK�OLQNV
WR�RWKHU�HOHPHQWV�RI� WKH�QHZVSDSHU��7\SLFDO�HOHPHQWV�DUH�KHDGOLQHV��FXUUHQW
DIIDLUV� LQ�SROLWLFV��VSRUWV�� WKH�ZHDWKHU��HWF��7KHVH�HOHPHQWV�DUH� W\SLFDOO\�RQO\
UHOHYDQW�IRU�D�OLPLWHG�WLPH�DQG�WKH\�FDQ�EH�UHSODFHG�E\�PRUH�UHFHQW�RQHV�
$�FXVWRPHU�FDQ�VXEVFULEH�WR�DQ�HOHFWURQLF�QHZVSDSHU�VHUYHU�RI�VRPH�VHUYLFH
SURYLGHU�� 7KLV�ZLOO� UHVXOW� LQ� WKH� LQVWDOODWLRQ� RI� D� VR�FDOOHG� ILOWHU�� ZKLFK�ZLOO� EH
UHVSRQVLEOH� WR� FDFKH�REMHFWV� UHODWHG� WR� WKH� VHUYLFH� RQ� ORFDO� VWRUDJH��$OVR� D
FHUWDLQ�DPRXQW�RI�ORFDO�VWRUDJH�LV�UHVHUYHG�IRU�WKH�VHUYLFH��$�VWRUDJH�PDQDJHU
ZLOO�EH�UHVSRQVLEOH�IRU�WKH�KDQGOLQJ�DQG�WKH�DGPLQLVWUDWLRQ�RI�VWRUDJH�
6LQFH�ZH�GR�QRW�ZDQW�WKH�YLHZHU�WR�EH�DZDUH�RI�ORFDO�VWRUDJH��L�H���ZH�SXUVXH
WUDQVSDUHQW�DFFHVV��ZH�DOVR�LQWURGXFH�D�UHVROYHU�WR�WDNH�FDUH�RI�UHVROYLQJ�WKH
FRUUHFW�QDPH�RI�D�UHTXHVWHG�REMHFW�

LQWHURSHUDEOH�DSS�
�H�J��YLHZHU�

ILOWHU UHVROYHU

FDURXVHO VWRUDJH

VWRUDJH
PDQDJHU
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���� 2EMHFW�SURSHUWLHV
7R�IDFLOLWDWH�WKH�HOHFWURQLF�QHZVSDSHU�VHUYLFH��REMHFWV�LQ�WKH�FDURXVHO�QHHG�WR
KDYH�FHUWDLQ�SURSHUWLHV��OLNH
•� W\SH�� GHVFULELQJ� WKH� NLQG� RI� REMHFW� �H�J��� VSRUWV�� ILQDQFLDO� LQIRUPDWLRQ�

KHDGOLQHV�«�
•� H[SLUDWLRQ�GDWH��XQWLO�ZKHQ�WKH�LQIRUPDWLRQ�LQ�WKLV�REMHFW�LV�YDOLG
•� GDWH�ODVW�FKDQJHG��ZKHQ�WKH�LQIRUPDWLRQ�ZDV�UHQHZHG
•� RULJLQDWRU��ZKHUH�WKLV�REMHFW�FRPHV�IURP
•� SULRULW\��KRZ�LPSRUWDQW�WKH�REMHFW�LV

3URSHUWLHV�FDQ�HLWKHU�EH�DVVLJQHG� WR� LQGLYLGXDO�REMHFWV�RU� WR�VHWV�RI�REMHFWV�
:KHQ� SURSHUWLHV� DUH� DVVLJQHG� WR� LQGLYLGXDO� REMHFWV�� ZH� KDYH� DW� OHDVW� WKH
IROORZLQJ�RSWLRQV�
��� /LVWLQJ�WKH�REMHFW�SURSHUWLHV�LQ�WKH�GLUHFWRU\�REMHFW�OLVWLQJ�WKH�REMHFW��'60�

&&�VSHFLILHV�WKH�REMHFW,QIR�ILHOG��LQ�WKH�%LQGLQJ�VWUXFWXUH��ZKLFK�VXLWV�WKLV
SXUSRVH�

��� /LVWLQJ�WKH�REMHFW�SURSHUWLHV�LQ�WKH�KHDGHU�WKDW�SUHFHGHV�WKH�DFWXDO�REMHFW�
'60�&&� VSHFLILHV� WKH� REMHFW,QIR� ILHOG� �LQ� WKH� 0HVVDJH6XE+HDGHU
VWUXFWXUH��ZKLFK�VXLWV�WKLV�SXUSRVH�

��� &HQWUDOLVLQJ�WKH�REMHFW�SURSHUW\�LQIRUPDWLRQ��7KLV�PHDQV�SURYLGLQJ�D�OLVW�RI
�REMHFW��REMHFW�SURSHUWLHV���7KLV�OLVW�FRXOG�EH�EURDGFDVW�DV�DQ�REMHFW�LQ�WKH
FDURXVHO�

��� /LVWLQJ�WKH�SURSHUWLHV�LQ�WKH�ILOWHU�
+RZHYHU��DVVLJQLQJ�SULRULWLHV�WR�LQGLYLGXDO�REMHFWV�KDV�VHULRXV�GLVDGYDQWDJHV�
)LUVW�� LW� UHTXLUHV� QRQ�QHJOLJLEOH� EDQGZLGWK�� 6HFRQG�� WKH� VHW�WRS� ER[�PXVW� GR
FRQVLGHUDEOH�SURFHVVLQJ�WR�H[DPLQH�DOO�WKH�SURSHUWLHV�RI�WKH�LQGLYLGXDO�REMHFWV�
,W� LV� WKHUHIRUH�PXFK� EHWWHU� WR� DVVLJQ� SURSHUWLHV� WR� VHWV� RI� REMHFWV�� +HUH� ZH
KDYH�DW�OHDVW�WZR�RSWLRQV�
��� 3URSHUWLHV�DUH�DVVLJQHG�EDVHG�RQ� WKH�KLHUDUFKLFDO� VWUXFWXUH�RI� WKH�REMHFW

FDURXVHO��,I�DQ�REMHFW�KDV�D�SURSHUW\��LW�LPSOLHV�WKDW�DOO�LWV�FKLOGUHQ�KDYH�WKH
VDPH�SURSHUW\�

��� 3URSHUWLHV� DUH� DVVLJQHG� WR� WKH� PRGXOHV� WKDW� FDUU\� WKH� REMHFWV� LQ� WKH
FDURXVHO�� 7KDW� LV�� SURSHUWLHV� DUH� DVVLJQHG� DW� WKH� GDWD� FDURXVHO� OD\HU
LQVWHDG� RI� DW� WKH� REMHFW� FDURXVHO� OD\HU�� ,I� D� SURSHUW\� LV� DVVLJQHG� WR� D
PRGXOH��LW�LPSOLHV�WKDW�DOO�WKH�REMHFWV�LQ�WKH�PRGXOH�KDYH�WKDW�SURSHUW\�

7KH�VHFRQG�RSWLRQ�HQDEOHV�HDV\�SUH�IHWFKLQJ��DV�ZLOO�EH�H[SODLQHG�LQ�6HFWLRQ
��RQ�ILOWHULQJ�

���� 6XEVFULELQJ
7KLV�VHFWLRQ�GHVFULEHV�LQ�PRUH�GHWDLO�KRZ�DQ�HQG�XVHU�FRXOG�VXEVFULEH�WR�DQ
HOHFWURQLF�QHZVSDSHU�
7KH� HOHFWURQLF� QHZVSDSHU� DSSOLFDWLRQ� FDQ� EH� DQ� 0+(*��� �RU� 0+(*���
DSSOLFDWLRQ�� DVVRFLDWHG�ZLWK� D� SDUWLFXODU� VHUYLFH��:KHQ� WKH� HQG�XVHU� VHOHFWV
WKDW� VHUYLFH�� WKH� VHW�WRS� ER[� UHWULHYHV� WKH� DSSOLFDWLRQ� IURP� WKH� EURDGFDVW
VWUHDP� DQG� VWDUWV� XS� WKH� HOHFWURQLF� QHZVSDSHU� DSSOLFDWLRQ�� 7KH� DSSOLFDWLRQ
DVNV� WKH�HQG�XVHU�ZKHWKHU�KH�ZDQWV� WR� VXEVFULEH�DQG� WR�ZKLFK�SDUWV� RI� WKH
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QHZVSDSHU�� %DVHG� RQ� WKH� HQG�XVHUV¶� DQVZHUV�� WKH� DSSOLFDWLRQ� FRQVWUXFWV� D
ILOWHU�DQG�µLQVWDOOV¶�LW��7KLV�FRPSOHWHV�WKH�VXEVFULSWLRQ�SKDVH�
1RWH� WKDW� WKH� VDPH�0+(*� DSSOLFDWLRQ� FDQ� DOVR� FRQWDLQ� WKH� IXQFWLRQDOLW\� WR
YLHZ�WKH�QHZVSDSHU�

���� )LOWHULQJ
$Q�HOHFWURQLF�QHZVSDSHU�DSSOLFDWLRQ�PD\�ZLVK�WR�FDFKH��SUH�IHWFK��WZR�W\SHV
RI� GDWD�� 7KH� ILUVW� W\SH� RI� GDWD� LV� D� VHW� RI� REMHFWV� FRQWDLQHG� LQ� DQ� REMHFW
FDURXVHO��7KH�VHFRQG� W\SH�RI�GDWD� LV� �03(*����YLGHR�VWUHDPV��7KLV� VHFWLRQ
IRFXVHV� RQ� WKH� ILUVW� W\SH� RI� GDWD�� &XUUHQWO\�� ZH� DUH� VWLOO� LQYHVWLJDWLQJ� WKH
VHFRQG�W\SH�

7ZR�SRVVLEOH�ZD\V�IRU�D�ILOWHU�WR�VSHFLI\�ZKLFK�REMHFWV�LQ�D�FDURXVHO�VKRXOG�EH
FDFKHG�DUH�
��� 6SHFLI\� RQH� RU�PRUH� VXE�WUHHV� RI� WKH� FDURXVHO�� $OO� REMHFWV� LQ� WKRVH� VXE�

WUHHV� VKRXOG� EH� FDFKHG�� )RU� H[DPSOH�� D� ILOWHU� FRXOG� VSHFLI\
µ�DSSV�QHZV�VSRUWV¶�

��� 6SHFLI\� RQH� RU� PRUH� WDJV� WKDW� VKRXOG� PDWFK� WKH� WDJV� DVVLJQHG� WR� WKH
PRGXOHV� RI� WKH� GDWD� FDURXVHO� OD\HU�� $OO� REMHFWV� LQ� WKRVH�PRGXOHV� VKRXOG
WKHQ� EH� FDFKHG�� )RU� H[DPSOH�� D� ILOWHU� FRXOG� VSHFLI\� µFRQWHQW�W\SH VSRUWV
25�FRQWHQW�W\SH KHDGOLQHV¶�

7KH�ILUVW�RSWLRQ�KDV�D�QXPEHU�RI�GLVDGYDQWDJHV��)LUVW��LW�UHTXLUHV�WKDW�WKH�VHW�
WRS�ER[�PXVW�SDUVH� WKH�PRGXOH� WKDW� FRQWDLQV�DQ�REMHFW� LQ�ZKLFK� WKH� VHW�WRS
ER[�LV�LQWHUHVWHG��,W�PXVW�DOVR�SDUVH�WKH�PRGXOHV�WKDW�FRQWDLQ�DQ�LQWHUPHGLDWH
GLUHFWRU\�REMHFW�LQ�WKH�SDWK�WR�WKH�REMHFW��$OVR��DOO� WKH�GLUHFWRU\�REMHFWV� LQ�WKH
VSHFLILHG� VXE�WUHH� PXVW� EH� SDUVHG�� VR� WKH� VHW�WRS� ER[� NQRZV� ZKLFK� RWKHU
REMHFWV� DUH� SDUW� RI� WKH� VXE�WUHH�� ,Q� VKRUW�� WKLV� UHTXLUHV� D� ORW� RI� SURFHVVLQJ�
6HFRQG�� WKH�VHW�WRS�ER[�PXVW�GHFRPSUHVV�PRGXOHV� LI� WKH\�DUH�FRPSUHVVHG�
+RZHYHU��WKH�VHW�WRS�ER[�LGHDOO\�ZDQWV�WR�VWRUH�WKH�REMHFWV�LQ�ORFDO�VWRUDJH�LQ
D�FRPSUHVVHG�IRUP��7KLV�PHDQV�WKDW�ILUVW�D�PRGXOH�LV�GHFRPSUHVVHG�DQG�WKDW
VXEVHTXHQWO\� WKH� LQGLYLGXDO� REMHFWV� DUH� FRPSUHVVHG�� 7KLV� LV� ZDVWH� RI
SURFHVVLQJ�SRZHU�

7KH� RQH� DGYDQWDJH� RI� WKLV� ILUVW� RSWLRQ�� KRZHYHU�� LV� WKDW� LW� FDQ� EH� XVHG� IRU
REMHFWV�WKDW�PXVW�EH�DFFHVVHG�WKURXJK�WKH�EDFN�FKDQQHO��ZKHUHDV�WKH�VHFRQG
RSWLRQ�FDQQRW�EH�XVHG�IRU�WKRVH�REMHFWV��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�PRGXOH
FRQFHSW�LV�RQO\�XVHG�IRU�REMHFW�FDURXVHOV��DQG�QRW�RQ�WKH�EDFN�FKDQQHO��ZKHUH
'60�&&�XVHV�DQ�53&�OLNH�PHFKDQLVP�

7KH� VHFRQG� RSWLRQ� GRHV� QRW� KDYH� WKH� GLVDGYDQWDJHV� RI� WKH� ILUVW� RSWLRQ�� WKH
VHW�WRS�ER[�QR�ORQJHU�QHHGV�WR�SDUVH�DQ\�PRGXOH�ZKHQ�SUH�IHWFKLQJ�DQG�LW�FDQ
VWRUH�PRGXOHV� LQ� D� FRPSUHVVHG� IRUP� LI� WKH\�ZHUH� EURDGFDVW� LQ� FRPSUHVVHG
IRUP��WKXV�VDYLQJ�VWRUDJH�VSDFH�

$QRWKHU�DGYDQWDJH�LV�WKDW�LW�LV�HDV\�WR�ILQG�RXW�ZKLFK�PRGXOHV�VKRXOG�EH�SUH�
IHWFKHG�� 7KH� VHUYLFH� SURYLGHU� SHULRGLFDOO\� EURDGFDVWV� D�PHVVDJH� OLVWLQJ� WKH
PRGXOHV� WKDW� DUH� SDUW� RI� DQ� REMHFW� FDURXVHO�� WKH� µ'RZQORDG,QIR,QGLFDWLRQ¶
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PHVVDJH�� 7KLV�PHVVDJH� FRQWDLQV� IRU� HDFK�PRGXOH� D� µ0RGXOH,QIR¶� VWUXFWXUH�
7KLV�VWUXFWXUH�KDV�D� ILHOG� µXVHU,QIR¶��7KH�'60�&&�VWDQGDUG�GRHV�QRW�VSHFLI\
WKH�XVH�RI� WKLV� ILHOG�� LW� LV�PHDQW�DV�DQ�H[WHQVLRQ�PHFKDQLVP��7KLV� µXVHU,QIR¶
ILHOG�FDQ�HDVLO\�FRQWDLQ� WKH�PRGXOH� WDJV��7KXV�� WKH�VHW�WRS�ER[� UHWULHYHV� WKH
µ'RZQORDG,QIR,QGLFDWLRQ¶� PHVVDJH�V��� DQG� FRPSDUHV� IRU� HDFK� PRGXOH� WKH
OLVWHG�WDJV��LQ�WKH�µXVHU,QIR¶�ILHOG��ZLWK�WKH�WDJV�LQ�WKH�ILOWHU��,I�D�WDJ�PDWFKHV��LW
SUH�IHWFKHV�WKH�PRGXOH�

)LQDOO\��LW�LV�HDV\�WR�VHH�ZKHWKHU�D�SUH�IHWFKHG�PRGXOH�QHHGV�XSGDWLQJ��'60�
&&� DVVLJQV� WR� HDFK� PRGXOH� D� YHUVLRQ� QXPEHU� �OLVWHG� LQ� WKH� µ'RZQ�
ORDG,QIR,QGLFDWLRQ¶�PHVVDJH���7KXV��WR�FKHFN�ZKHWKHU�D�SUH�IHWFKHG�PRGXOH�LV
VWLOO� XS�WR�GDWH�� WKH� VHW�WRS� ER[� UHWULHYHV� DJDLQ� WKH� µ'RZQORDG,QIR,QGLFDWLRQ¶
PHVVDJH�DQG�FRPSDUHV�WKH�YHUVLRQ�QXPEHUV�

���� 3URYLVLRQDO�$3,�SURSRVDO
1RWH��7KLV�$3,�QHHGV�FRPSOHWLRQ�EHIRUH�LW�LV�VXLWDEOH�IRU�'$9,&�VSHFLILFDWLRQ�

������ 5HTXLUHPHQWV
��� $Q� LQWHURSHUDEOH�DSSOLFDWLRQ�VKDOO�EH�DEOH� WR� LQGLFDWH�ZKLFK�'60�&&�88

REMHFWV�VKRXOG�EH�FDFKHG�
�� E\�VSHFLI\LQJ�D�VHW�RI�PRGXOH�WDJV��7KH�REMHFWV�FRQWDLQHG�LQ�D�PRGXOH

WKDW�PDWFKHV��DW�OHDVW�RQH�RI��WKH�VSHFLILHG�WDJV�VKRXOG�EH�FDFKHG�
�� E\�VSHFLI\LQJ�D�VXE�WUHH�RI�REMHFWV�

��� $Q� LQWHURSHUDEOH� DSSOLFDWLRQ� VKDOO� EH� DEOH� WR� VSHFLI\� ZKHWKHU� D� FDFKH
UHTXHVW�DSSOLHV�WR�WKH�OLIHWLPH�RI�WKH�FXUUHQW�H[HFXWLRQ�RI�WKH�DSSOLFDWLRQ�RU
ZKHWKHU�LW�DOVR�DSSOLHV�DIWHUZDUGV�

��� $Q� LQWHURSHUDEOH� DSSOLFDWLRQ� VKDOO� EH� DEOH� WR� LQGLFDWH� WKDW� LW� LV� QR� ORQJHU
LQWHUHVWHG�LQ�WKH�FDFKLQJ�RI�FHUWDLQ�'60�&&�88�REMHFWV�

��� $Q�LQWHURSHUDEOH�DSSOLFDWLRQ�VKDOO�EH�DEOH�WR�TXHU\�ZKLFK�FDFKH�UHTXHVWV�LW
KDV�VHW�

��� $Q� LQWHURSHUDEOH� DSSOLFDWLRQ� VKDOO� EH� DEOH� WR� TXHU\� ZKHWKHU� D� VSHFLILF
'60�&&�88�REMHFW�LV�LQ�WKH�FDFKH�RU�QRW�

��� $Q�LQWHURSHUDEOH�DSSOLFDWLRQ�VKDOO�QRW�EH�DEOH�WR� LQVSHFW��RU�PRGLI\�FDFKH
UHTXHVWV�RI�RWKHU�DSSOLFDWLRQV�

$Q� RSHQ� LVVXH� LV� KRZ� ORQJ� WKH� ILOWHUV� �FDFKH� UHTXHVWV�� VWD\� DFWLYH�� )RU
H[DPSOH�� ZKDW� LI� WKH� HQG�XVHU� UXQV� WKH� HOHFWURQLF� QHZV� SURJUDP� RQFH�
VXEVFULEHV�� DQG� WKHQ� µQHYHU¶� UXQV� LW� DJDLQ"� ,W� FRXOG� EH� SRVVLEOH� WKDW� WKH
VWRUDJH� V\VWHP� WUDFNV� ZKLFK� GDWD� KDV� EHHQ� DFFHVVHG� DQG� ZKLFK� QRW� DQG
ZKHQ�WKH�GDWD�ZDV�VWRUHG��7KHQ�GDWD�WKDW�KDV�EHHQ�VWRUHG�IRU�D�ORQJ�WLPH�DQG
WKDW�ZDV�QHYHU�DFFHVVHG�� FRXOG�EH�D� FDQGLGDWH� IRU� EHLQJ� UHPRYHG�� DQG� WKH
ILOWHU�WKDW�FDSWXUHG�LW��FRXOG�EH�D�FDQGLGDWH�IRU�EHLQJ�UHPRYHG�DOVR�
$QRWKHU�RSHQ�LVVXH�LV�ZKHWKHU�WKHUH�DUH�OLPLWV�RQ�KRZ�PDQ\�ILOWHUV�DUH�DOORZHG
WR�EH�DFWLYH�DW�RQH�WLPH�

������ $3,�VSHFLILFDWLRQ
7KH�ORJLFDO�SODFH�WR�DGG�WKH�IXQFWLRQDOLW\�WKDW�IXOILOV�WKH�UHTXLUHPHQWV�DERYH�LV
WKH�'60�&&�88�$3,��1H[W�WR�WKLV�$3,��LW�PD\�EH�GHVLUDEOH�WR�DGG�D�VPDOO�VHW
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RI�0+(*� UHVLGHQW� SURJUDPV� IRU� VLPLODU� IXQFWLRQDOLW\�� HVSHFLDOO\� IRU�0+(*��
SURJUDPV�
$V�HDFK�'60�&&�VHUYLFH�GRPDLQ�KDV�LWV�RZQ�6HUYLFH�*DWHZD\��UHSUHVHQWLQJ
WKH�URRW�RI�WKH�REMHFW�WUHH��WKH�6HUYLFH*DWHZD\�FODVV�RI�WKH�'60�&&�88�$3,
PD\� EH� D� JRRG� SODFH� WR� DGG� FDFKLQJ� UHODWHG� IXQFWLRQDOLW\� IRU� WKDW� VHUYLFH
GRPDLQ��0HWKRGV�VLPLODU�WR�WKH�IROORZLQJ�FRXOG�EH�DGGHG�WR�WKLV�FODVV�

�

�7KLV�PHWKRG�VWDUWV�WKH�SUH�IHWFKLQJ�RI�PRGXOHV�ZKRVH�WDJV
��
�PDWFK�DW�OHDVW�RQH�RI�WKH�VSHFLILHG�WDJV��VXEMHFW�WR
��
�VWRUDJH�VSDFH�OLPLWDWLRQV���7KH�PRGXOHV�DUH�SDUW�RI
��
�WKH�VHUYLFH�GRPDLQ�RI�WKLV�6HUYLFH*DWHZD\�
��
�,I�µWHPSRUDULO\¶�LV�WUXH��WKH�FDFKLQJ�UHTXHVW�DSSOLHV
��
�RQO\�WR�WKH�OLIHWLPH�RI�WKH�FXUUHQW�H[HFXWLRQ�RI
��
�WKH�DSSOLFDWLRQ��RWKHUZLVH�LW�DOVR�DSSOLHV�DIWHUZDUGV��
�
SXEOLF�YRLG�6HW0RGXOH7DJV)RU&DFKLQJ�6WULQJ>@�WDJV�

ERROHDQ�WHPSRUDULO\��

�

�6WRSV�WKH�SUH�IHWFKLQJ�RI�PRGXOHV�EDVHG�RQ�WKH�VSHFLILHG
��
�WDJV��IRU�WKLV�VHUYLFH�GRPDLQ���
�
SXEOLF�YRLG�5HPRYH0RGXOH7DJV)RU&DFKLQJ�6WULQJ>@�WDJV��

�

�5HWXUQV�DOO�WKH�PRGXOH�WDJV�WKDW�DUH�XVHG�WR�SUH�IHWFK
��
�PRGXOHV�RI�WKLV�VHUYLFH�JDWHZD\�
��
�,I�µWHPSRUDULO\¶�LV�WUXH��WKHQ�WKH�UHWXUQHG�YDOXHV
��
�UHSUHVHQW�FDFKH�UHTXHVWV�ZLWK�WKH�OLIHWLPH�RI�WKH
��
�FXUUHQW�DSSOLFDWLRQ��RWKHUZLVH�WKH�UHWXUQHG�YDOXHV
��
�UHSUHVHQW�FDFKH�UHTXHVWV�WKDW�DUH�QRW�OLPLWHG�E\
��
�WKH�OLIHWLPH�RI�WKH�DSSOLFDWLRQ�
��

�
SXEOLF�6WULQJ>@�*HW0RGXOH7DJV)RU&DFKLQJ�ERROHDQ�WHPSRUDULO\��

�

�7KLV�PHWKRG�VWDUWV�SUH�IHWFKLQJ�WKH�VXE�WUHH�ZLWK�WKH
��
�URRW�VSHFLILHG�E\�WKH�SDWK1DPH��VXEMHFW�WR�VWRUDJH�VSDFH
��
�OLPLWDWLRQV���,Q�SULQFLSOH��LW�ZLOO�FURVV�SRVVLEOH
��
�VHUYLFH�ERXQGDULHV�
��
�LI�QHHGHG��+RZHYHU��LI�D�µQHZO\�QHHGHG¶�VHUYLFH�GRPDLQ
��
�QHHGV�WR�EH�DFFHVVHG�WKURXJK�WKH�EDFN�FKDQQHO��WKHQ
��
�WKDW�SDUW�RI�WKH�VXE�WUHH�WKDW�LV�SDUW�RI�WKDW
��
�VHUYLFH�GRPDLQ�ZLOO�QRW�EH�SUH�IHWFKHG�
��
�,I�µWHPSRUDULO\¶�LV�WUXH��WKH�FDFKLQJ�UHTXHVW�DSSOLHV
��
�RQO\�WR�WKH�OLIHWLPH�RI�WKH�FXUUHQW�H[HFXWLRQ�RI
��
�WKH�DSSOLFDWLRQ��RWKHUZLVH�LW�DOVR�DSSOLHV�DIWHUZDUGV��
�
SXEOLF�YRLG�6HW6XEWUHH)RU&DFKLQJ�1DPH&RPSRQHQW>@�SDWK1DPH�

ERROHDQ�WHPSRUDULO\��

�

�6WRSV�WKH�SUH�IHWFKLQJ�RI�WKH�VXE�WUHH�ZLWK�WKH�URRW
��
�VSHFLILHG�E\�WKH�SDWK1DPH��
�
SXEOLF�YRLG�5HPRYH6XEWUHH)RU&DFKLQJ�1DPH&RPSRQHQW>@�SDWK1DPH��

�

�5HWXUQV�DOO�WKH�QDPHV�RI�WKH�VXE�WUHH�URRWV�WKDW�DUH
��
�XVHG�WR�SUH�IHWFK�REMHFWV�
��
�,I�µWHPSRUDULO\¶�LV�WUXH��WKHQ�WKH�UHWXUQHG�YDOXHV
��
�UHSUHVHQW�FDFKH�UHTXHVWV�ZLWK�WKH�OLIHWLPH�RI�WKH
��
�FXUUHQW�DSSOLFDWLRQ��RWKHUZLVH�WKH�UHWXUQHG�YDOXHV
��
�UHSUHVHQW�FDFKH�UHTXHVWV�WKDW�DUH�QRW�OLPLWHG�E\
��
�WKH�OLIHWLPH�RI�WKH�DSSOLFDWLRQ�
��

�
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SXEOLF�1DPH&RPSRQHQW>@>@�JHW6XEWUHHV)RU&DFKLQJ�
ERROHDQ�WHPSRUDULO\��

$�PHWKRG�VLPLODU�WR�WKH�IROORZLQJ�FRXOG�EH�DGGHG�WR�WKH�'LUHFWRU\�FODVV�

�

�5HWXUQV�ZKHWKHU�WKH�REMHFW�VSHFLILHG�E\�WKH�SDWK1DPH
��
�WKDW�LV�UHODWLYH�WR�WKLV�GLUHFWRU\�REMHFW�LV�FXUUHQWO\
��
�LQ�WKH�FDFKH��
�
SXEOLF�ERROHDQ�LV&DFKHG�1DPH&RPSRQHQW>@�SDWKQDPH��

1RWH�WKDW�WKH�DSSURSULDWH�H[FHSWLRQV��H�J��IRU� LQGLFDWLQJ�WKDW�DQ�DSSOLFDWLRQ�LV
QRW�DOORZHG�WR�UHTXHVW�FDFKLQJ�EH\RQG�WKH�OLIHWLPH�RI�LWV�FXUUHQW�H[HFXWLRQ��DUH
WR�EH�DGGHG�

���� 6HUYLFH�SURYLGHU�FRQWUROOHG�FDFKH�SULRULWLHV
7KH�DERYH�GHVFULEHG�KRZ�DQ� LQWHURSHUDEOH�DSSOLFDWLRQ�FDQ� WDNH� WKH� LQLWLDWLYH
WR� FDFKH� GDWD�� +RZHYHU�� LW� PD\� DOVR� EH� GHVLUDEOH� WKDW� WKH� VHUYLFH� SURYLGHU
LQGLFDWHV�ZKDW� LW�ZRXOG� OLNH� WR�KDYH�FDFKHG��6XSSRVH�D�VHUYLFH�SURYLGHU�KDV
EHHQ� DOORFDWHG� D� FHUWDLQ� DPRXQW� RI� ORFDO� VWRUDJH�� 6LQFH� VWRUDJH� FDSDFLW\� LV
OLPLWHG��WKH�VHUYLFH�SURYLGHU�PD\�LQGLFDWH�WKH�UHODWLYH�LPSRUWDQFH�RI�LWV�GDWD�E\
JLYLQJ�SULRULWLHV�WR�LWV�GDWD�HOHPHQWV�
$V�DQ�H[DPSOH��D�VHUYLFH�SURYLGHU�PD\�EURDGFDVW�PXOWLSOH�DSSOLFDWLRQV��OLNH�DQ
(3*��SOD\�DORQJ�JDPH�DQG�D�EDQNLQJ�DSSOLFDWLRQ��,W�FRQVLGHUV�WKH�(3*�DV�LWV
PRVW� LPSRUWDQW� DSSOLFDWLRQ� LQ� WKH� VHQVH� WKDW� WKH� (3*� VKRXOG� JLYH� WKH� EHVW
UHVSRQVH� WLPHV�� 7KXV�� LW� ZDQWV� WKDW� WKLV� DSSOLFDWLRQ� WR� EH� LQ� WKH� FDFKH
ZKHQHYHU� SRVVLEOH�� 7KH� VHUYLFH� SURYLGHU� FDQ� VLJQDO� WKLV� E\� JLYLQJ� WKH� (3*
DSSOLFDWLRQ�WKH�KLJKHVW�SULRULW\�

$Q� REYLRXV� ZD\� WR� SURYLGH� WKH� FDFKH� SULRULWLHV� LV� WR� LQFOXGH� WKHP� LQ� WKH
6HUYLFH� ,QIRUPDWLRQ� �6,�� WDEOHV�GHVFULSWRUV� WKDW�GHVFULEH�FDFKHDEOH�GDWD��)RU
H[DPSOH��DQ�(YHQW�,QIRUPDWLRQ�7DEOH�FRXOG�LQGLFDWH�WKH�FDFKH�SULRULW\�RI�HDFK
LQGLYLGXDO�HYHQW��RU�WKH�GHVFULSWRU�DQQRXQFLQJ�DQ�LQWHUDFWLYH�DSSOLFDWLRQ�FRXOG
LQGLFDWH�ZLWK�ZKLFK�SULRULW\�WKH�DSSOLFDWLRQ�VKRXOG�EH�FDFKHG�

7KHUH�LV��KRZHYHU��D�SUREOHP�ZLWK�SURYLGLQJ�FDFKH�SULRULWLHV�WKLV�ZD\��,I�D�678
ZDQWV� WR� EH� VHQVLWLYH� WR� WKH� FDFKH� SULRULWLHV� GHWHUPLQHG� E\� WKH� VHUYLFH
SURYLGHU� DQG� WKXV� FDFKH�RQO\� WKRVH� GDWD� DQG� OLQHDU� 79� FRQWHQW� WKDW� KDYH� D
KLJK� HQRXJK� SULRULW\�� WKHQ� WKH� 678� PXVW� KDYH� D� FRPSOHWH� YLHZ� RI� DOO
FDFKHDEOH� GDWD� DQG� OLQHDU� 79� FRQWHQW� DQG� WKHLU� DVVRFLDWHG� FDFKH� SULRULWLHV�
:LWKRXW�VXFK�D�FRPSOHWH�YLHZ��WKH�678�PD\�PLVV�FDFKHDEOH�GDWD�WKDW�LW�ZRXOG
KDYH�FDFKHG�LI�WKH�678�KDG�NQRZQ�DERXW�LW��7KH�SUREOHP�LV�WKDW�WKH�678�PXVW
VFDQ�DOO�WDEOHV�GHVFULSWRUV�WKDW�FDQ�FRQWDLQ�D�FDFKH�SULRULW\��LQ�DOO�76V��LQ�RUGHU
WR�JHW�WKLV�FRPSOHWH�YLHZ��7KLV�LV�D�WHGLRXV�ZD\�WR�REWDLQ�WKH�FDFKH�SULRULWLHV�
EHFDXVH� LW� UHTXLUHV� VHTXHQWLDO� WXQLQJ� WR� DOO� 76V� DQG� WKH� SDUVLQJ� RI� DOO� WKH
SRWHQWLDOO\�LQWHUHVWLQJ�WDEOHV�GHVFULSWRUV�

$�ZD\�WR�FLUFXPYHQW�WKH�SUREOHP�GHVFULEHG�DERYH�LV�WR�SURYLGH�D�6,�WDEOH�RU
GHVFULSWRU� WKDW� OLVWV� DOO� FDFKHDEOH� GDWD� WR� ZKLFK� WKH� VHUYLFH� SURYLGHU� KDV
DVVLJQHG�D�FDFKH�SULRULW\��7KH�VFRSH�RI�VXFK�D�WDEOH�GHVFULSWRU�FDQ�EH�76�RU�D
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QHWZRUN���$Q�LWHP�LQ�WKH�OLVW�LV�D���SRLQWHU�WR�FDFKHDEOH�GDWD��FDFKH�SULRULW\�!
WXSOH�� 2SWLRQDOO\�� D� OLVW� LWHP� FDQ� FRQWDLQ� D� ILHOG� JLYLQJ� LQIRUPDWLRQ� RQ� WKH
UHTXLUHG�VWRUDJH�
7KH�SRLQWHU�WR�WKH�FDFKHDEOH�GDWD�FDQ�IRU�LQVWDQFH�EH�WKH�6,�LGHQWLILFDWLRQ�RI�D
VHUYLFH�HYHQW��³79�SURJUDP´��RU�DQ�LGHQWLILFDWLRQ�RI�ZKHUH�WR�ILQG�DQ�LQWHUDFWLYH
DSSOLFDWLRQ� RU� RWKHU� NLQG� RI� GDWD�� 7KH� LQIRUPDWLRQ� RQ� WKH� UHTXLUHG� VWRUDJH
JLYHV� DQ� LQGLFDWLRQ� RQ� KRZ�PXFK� VWRUDJH� WKH� 678� QHHGV�� WR� FDFKH� DOO� WKH
FDFKHDEOH�GDWD�WKDW�LV�SRLQWHG�WR�E\�WKH�ILUVW�HOHPHQW�LQ�WKH�WXSOH�
%\�XVLQJ� WKH�76�ZLGH�RU� QHWZRUN�ZLGH� WDEOH�GHVFULSWRU�� WKH�678�FDQ�TXLFNO\
JHW�D�FRPSOHWH�YLHZ�RI�DOO�WKH�FDFKHDEOH�GDWD��)RU�HDFK�76�QHWZRUN��LW�VLPSO\
SDUVHV�D�VLQJOH�6,�WDEOH�GHVFULSWRU��DQG�LW�FRPELQHV�WKH�UHVXOWV�
7KH�UHTXLUHG�EDQGZLGWK�IRU�EURDGFDVWLQJ�WKH�WDEOH�GHVFULSWRU�FDQ�EH� ORZ�� L�H�
WKH� WDEOH�RQO\�QHHGV� WR�EH�EURDGFDVW� RFFDVLRQDOO\��7KH�678�GRHV�QRW� QHHG
LQVWDQW� DFFHVV� WR� WKH� WDEOH�GHVFULSWRU�� EHFDXVH� DQ� DFFHVV� ODWHQF\� GRHV� QRW
DIIHFW�WKH�SHUIRUPDQFH�RI�D�GLUHFW�LQWHUDFWLRQ�ZLWK�WKH�HQG�XVHU�

�������������������������������������������������
��)RU�LQVWDQFH��D�QHZ�GHVFULSWRU�FRXOG�EH�GHILQHG�WKDW�LV�WR�EH�LQFOXGHG�LQ�WKH�76'7��7UDQVSRUW�6WUHDP�'HVFULSWLRQ�7DEOH��


