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7KH�)XWXUH�1HHGV�IRU�'LJLWDO�6WRUDJH�DW�+RPH
±KRZ�WKH�60$6+�SURMHFW�ZLOO�VROYH�WKHP±

$XWKRUV� '��'H�/DQJ��3KLOLSV�5HVHDUFK�(LQGKRYHQ���5�/��/DJHQGLMN��7HFKQLFDO�8QLYHUVLW\�'HOIW��
(�+�-��3HUVRRQ��3KLOLSV�5HVHDUFK�(LQGKRYHQ�

�� ,QWURGXFWLRQ

:LWK�WKH�SURJUHVVLRQ�RI�DGYDQFHG�FRPPXQLFDWLRQ�QHWZRUNV�DQG�V\VWHPV��PRUH�DQG�PRUH
VHUYLFHV�ZLOO�EH�SURYLGHG�WR�WKH�GRPHVWLF�FRQVXPHU�LQ�GLJLWDO�IRUPDW��%HVLGHV�WKH�FXUUHQWO\�HPHUJLQJ
OLQHDU�YLHZLQJ�VHUYLFHV�VXFK�DV�YLGHR�RQ�GHPDQG�DQG�SD\�WHOHYLVLRQ��D�UDSLGO\�LQFUHDVLQJ�QXPEHU�RI
QRQ�WHOHYLVLRQ�OLNH�LQIRUPDWLRQ�VHUYLFHV�ZLOO�EH�SURYLGHG�VXFK�DV�GLJLWDO�FDWDORJXHV�DQG�LQWHUDFWLYH
PXOWLPHGLD�GRFXPHQWV��LQFOXGLQJ�WH[W��DXGLR�DQG�LPDJHV��7KH�IHDWXUH�RI�WKHVH�W\SLFDOO\�LQWHUDFWLYH
VHUYLFHV�LV�WKDW�WKH\�DUH�RIWHQ�YLHZHG�LQ�D�QRQ�OLQHDU�IDVKLRQ��%URZVLQJ�WKURXJK�FDWDORJXHV�DQG�RWKHU
GRFXPHQWV�LV�D�UDWKHU�W\SLFDO�ZD\�RI�FRQVXPLQJ�WKH�LQIRUPDWLRQ�FRQWDLQHG�WKHUHLQ��,Q�RUGHU�WR�PDNH
WKLV�SRVVLEOH�IRU�WKH�GRPHVWLF�XVHU�LQ�WKH�IXWXUH��WKUHH�LVVXHV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

,Q�WKH�ILUVW�SODFH��ORFDO�VWRUDJH�RI�WKH�LQIRUPDWLRQ�EHLQJ�EURZVHG�VKRXOG�EH�SURYLGHG�ZKHQHYHU
SRVVLEOH��7KHUH�DUH�VHYHUDO�UHDVRQV�IRU�XVLQJ�ORFDO�VWRUDJH�DV�RSSRVHG�WR�FRQWLQXRXVO\�UHWULHYLQJ�WKH
UHTXLUHG�LQIRUPDWLRQ�RYHU�WKH�QHWZRUN��7KH�XVHU�FDQ�KDYH�IDVW�DFFHVV�WR�WKH�GDWD�LQGHSHQGHQWO\�RI�WKH
QHWZRUN�ORDG��LQIRUPDWLRQ�FDQ�EH�GRZQORDGHG�GXULQJ�RII�SHDN�KRXUV�WKXV�UHGXFLQJ�FRVWV��DQG�UH�
WUDQVPLVVLRQ�RI�WKH�VDPH�LQIRUPDWLRQ�FDQ�EH�DYRLGHG��+RZHYHU��WKH�FDSDFLW\�RI�H[LVWLQJ��GLVN��VWRUDJH
V\VWHPV�GRHV�QRW�PDWFK�WKH�QHHGV�RI�IXWXUH�PXOWLPHGLD�LQIRUPDWLRQ�ZHOO��7KHUHIRUH�DWWHQWLRQ�VKRXOG�EH
JLYHQ�WR�D�VWRUDJH�DUFKLWHFWXUH�IRU�GRPHVWLF�XVH�WKDW�FDQ�VDWLVI\�WKRVH�IXWXUH�QHHGV�

$�VHFRQG�LVVXH�WKDW�QHHGV�WR�EH�VROYHG�LV�D�ZD\�WR�PDQDJH�WKH��ORFDOO\��VWRUHG�LQIRUPDWLRQ�
)LOLQJ��UHWULHYLQJ��SURWHFWLQJ�DQG�EURZVLQJ�V\VWHPV�WDLORUHG�WR�WKH�VWRUDJH�V\VWHP�VKRXOG�EH�GHYHORSHG�
VXFK�WKDW�HYHQ�ZLWKLQ�KXJH�YROXPHV�RI�LQIRUPDWLRQ�VSHFLILF�SLHFHV�FDQ�EH�ORFDWHG�HDVLO\��([LVWLQJ
QDYLJDWLRQ�V\VWHPV�DUH�DOO�EDVHG�RQ�SULRU�DQQRWDWLRQ�RI�WKH�LQIRUPDWLRQ�RU�VHDUFK�SURFHVVHV�RQ�WH[WXDO
LQIRUPDWLRQ��,W�LV�ZLGHO\�UHFRJQLVHG�WKDW�WKHUH�LV�D�QHHG�IRU�LQWHOOLJHQW�PDQDJHPHQW�DQG�VHDUFK�PHWKRGV
IRU�WKH�YLVXDO�LQIRUPDWLRQ�LQ�PXOWLPHGLD�GRFXPHQWV�DQG�LQ�GLJLWDO�YLGHR�DQG�LPDJH�OLEUDULHV��7KH
SUREOHPV�DW�KDQG�DUH�WKDW�WH[WXDO�DQQRWDWLRQ�FDQ�XVXDOO\�QRW�PDGH�EHIRUHKDQG�EHFDXVH�RI�WKH
FRPSOH[LW\�RI�WKLV�WDVN�DQG�WKDW�YLVXDO�LQIRUPDWLRQ�ZLOO�EH�WUDQVPLWWHG�DQG�VWRUHG�LQ�D�FRPSUHVVHG
IRUPDW�KDPSHULQJ�HYHQ�WKH�PRVW�VLPSOH�LPDJH�DQDO\VLV�RSHUDWLRQV�

7KH�WKLUG�LVVXH�LV�WKDW�VKRXOG�EH�LQYHVWLJDWHG�WKH�ZD\�WKH�GRPHVWLF�XVHU�ZLVKHV�WR�DFFHVV�DQG�XVH
WKH�GHOLYHUHG�VHUYLFHV��7KHUH�DUH�PDQ\�QHZ�VHUYLFHV�WKDW�FDQ�EH�HQYLVDJHG�DQG�IRU�HDFK�VHUYLFH�WKHUH
DUH�PDQ\�SRVVLEOH�ZD\V�LQ�ZKLFK�WKH�XVHU�PD\�ZDQW�WR�LQWHUDFW�ZLWK�DQG�XVH�WKH�VHUYLFH��7KHUHIRUH�D
VWXG\�LV�QHHGHG�RQ�WKH�SRVVLEOH�VHUYLFHV�WKDW�FDQ�EH�UHDOLVHG�XVLQJ�WKH�FRPELQDWLRQ�RI�GLJLWDO
LQIRUPDWLRQ�SURYLGHG�E\�D�QHWZRUN�DQG�WKH�ORFDO�VWRUDJH�RI�VXFK�LQIRUPDWLRQ�LQ�WKH�KRPH��1H[W�WULDO
H[SHULPHQWV�PXVW�EH�FDUULHG�RXW�WR�ILQG�RXW�KRZ�XVHU�ZDQWV�WR�LQWHUDFW�ZLWK�WKRVH�VHUYLFHV�

,Q�WKH�(XURSHDQ�SURMHFW�60$6+��6WRUDJH�IRU�0XOWLPHGLD�$SSOLFDWLRQ�6\VWHPV�LQ�WKH�+RPH�
LQYHVWLJDWLRQV�DQG�YHULILFDWLRQV�DUH�FDUULHG�RXW�RI�GRPHVWLF�VWRUDJH�V\VWHPV�WKDW�LQWHJUDWH�GLVN�VWRUDJH
DQG�WDSH�VWRUDJH�LQWR�D�VLQJOH�WUDQVSDUHQW�V\VWHP��,Q�WKLV�ZD\�WKH�DGYDQWDJHV�RI�GLVN�VWRUDJH��IDVW�DQG
UDQGRP�DFFHVV��DQG�WDSH�VWRUDJH��KXJH�FDSDFLW\��FKHDS�SHU�VWRUHG�ELW��FDQ�EH�HIIHFWLYHO\�FRPELQHG�LQWR
D�VLQJOH�V\VWHP�

,Q�WKLV�SDSHU�ZH�ZLOO�SUHVHQW�WKH�ILUVW�LGHDV�WKDW�KDYH�RULJLQDWHG�LQ�WKH�60$6+�SURMHFW��6LQFH�WKH
SURMHFW�RQO\�VWDUWHG�LQ�6HSWHPEHU������LW�LV�QRW�SRVVLEOH�WR�SUHVHQW�DOUHDG\�FRQFUHWH�UHVXOWV��7KHUHIRUH
WKH�SDSHU�VKRXOG�EH�ORRNHG�XSRQ�DV�D�SUHVHQWDWLRQ�RI�WKH�SURMHFWV
�REMHFWLYHV�DQG�ZD\�LQ�ZKLFK�ZH�SODQ
WR�UHDFK�WKRVH�REMHFWLYHV�
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�� /RFDO�6WRUDJH�LQ�WKH�+RPH

,Q�WKH�LQWURGXFWLRQ�WKLV�ZDV�OLVWHG�DV�WKH�ILUVW�WRSLF�WKDW�ZLOO�EH�DGGUHVVHG�LQ�WKH�SURMHFW��$W�WKLV
PRPHQW��WKHUH�LV�QR�VWRUDJH�DUFKLWHFWXUH�DYDLODEOH�WKDW�VDWLVILHV�WKH�IXWXUH�UHTXLUHPHQWV�IRU�WKH
PXOWLPHGLD�VHUYLFHV�WKDW�ZLOO�EH�GHOLYHUHG�WR�WKH�KRPH��$�ILUVW�DQG�LPSRUWDQW�H[DPSOH�LV�WKH�YDULHW\�RI
GLVWULEXWLYH�VHUYLFHV�WKDW�ZLOO�EH�GHOLYHUHG�WKURXJK�WKH�GLJLWDO�VDWHOOLWHV�DQG�WKH�DVVRFLDWHG�VHUYLFHV�WKDW
ZLOO�EH�SURYLGHG�WKURXJK�WKH�GLJLWDO�&$79�V\VWHPV��7KHUH�LV�WKH�ZLVK�RI�WKH�VHUYLFH�SURYLGHUV�WR�EH
DEOH�WR�GRZQORDG�LQIRUPDWLRQ�WR�WKH�KRPHV�LQ�DGGLWLRQ�WR�WKH�OLQHDU�SURJUDPPHV�WKDW�ZLOO�EH�GHOLYHUHG
WKURXJK�WKRVH�FKDQQHOV��7KH�EDQGZLGWK�WKDW�LV�DYDLODEOH�WKURXJK�RQH�WUDQVSRQGHU�RU�RQH�3$/�FKDQQHO
LV�DSSUR[LPDWHO\����0ELW����0E\WH��SHU�VHFRQG��,I�VXFK�D�FKDQQHO�LV�XVHG�WR�GRZQORDG�RQH�KRXU�RI
LQIRUPDWLRQ��D�WRWDO�VWRUDJH�FDSDFLW\�LV�QHHGHG�RI�DURXQG����*LJDE\WHV��2QH�FDQ�VHH�WKDW�ERWK�WKH
UHTXLUHG�WUDQVIHU�VSHHG��RI���0E\WHV�SHU�VHFRQG��DV�ZHOO�DV�WKH�UHTXLUHG�VWRUDJH�FDSDFLW\��RI���
*LJDE\WHV��\LHOGV�GLIILFXOW�UHTXLUHPHQWV�WR�D�VWRUDJH�V\VWHP�IRU�KRPH�XVH�

%HVLGHV�WKRVH��GRZQ�ORDG��UHTXLUHPHQWV�WKHUH�DUH�UHTXLUHPHQWV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�WKH
GRZQORDGHG�LQIRUPDWLRQ�E\�WKH�FRQVXPHU��,GHDOO\�WKH�FRQVXPHU�VKRXOG�EH�DEOH�WR�DFFHVV�WKH�VWRUHG
LQIRUPDWLRQ�LQ�D�YHU\�LQWHUDFWLYH�ZD\�ZLWK�IDVW�UHVSRQVH�WLPHV��7KH�RQO\�VROXWLRQ�ZH�KDYH�DW�WKLV
PRPHQW�LV�WR�XVH�KLJK�HQG�IDVW�+DUG�'LVN�'ULYHV��ZKLFK�FDQ�UHDFK�D�EDQGZLGWK�RI����0ELWV�SHU
VHFRQG��+RZHYHU�LI�ZH�ZRXOG�OLNH�WR�LQVWDOO����*LJDE\WHV�RI�VXFK�KDUG�GLVN�VWRUDJH�LQ�WKH�KRPH�WKH
FRVW�SULFH�ZRXOG�EH�E\�IDU�SURKLELWLYH�IRU�FRQVXPHU�XVH��7KHUHIRUH�ZH�SURSRVH�D�VWRUDJH�FRQFHSW�WKDW
FRQVLVWV�RI�RQH�+DUG�'LVN�'ULYH��+''��DQG�RQH�0DJQHWLF�7DSH�'ULYH��07'���WKH�FRPELQDWLRQ�RI�WKH
WZR�VWRUDJH�XQLWV�LV�FDOOHG�WKH�&RPER�V\VWHP�

$OWKRXJK�WKH�SUHFLVH�VSHFLILFDWLRQV�RI�WKLV�&RPER�V\VWHP�DUH�QRW�\HW�ILQDOLVHG��RQH�VKRXOG�WKLQN
DERXW�DQ�+''�RI�DURXQG���WR���*LJDE\WHV�DQG�D�07'�RI�DURXQG����*LJDE\WHV��$V�WR�WKH�UHTXLUHG
EDQGZLGWK�ZH�ZRXOG�OLNH�WKDW�WKH��GRZQORDG��EDQGZLGWK�LV�OLPLWHG�WR�VRPH�ORZHU�EDQGZLGWK�WKDQ�FDQ
EH�DFKLHYHG�WKURXJK�RQH�WUDQVSRQGHU�FKDQQHO�

7R�PDNH�VWRUDJH�GHYLFHV�WKDW�FDQ�KDQGOH�KLJK�ELW�UDWHV�LV�LQ�SULQFLSOH�SRVVLEOH�EXW�XVXDOO\�WKHLU
LV�D�VLJQLILFDQW�SULFH�WDJ�IRU�VXFK�GHYLFHV��0RUHRYHU�RQH�VKRXOG�WDNH�LQWR�DFFRXQW�WKDW�WKH�UHTXLUHG�ELW
UDWHV�DUH��VXVWDLQHG��ELWUDWHV�DQG�QRW��EXUVW�UDWHV���7R�JLYH�DQ�H[DPSOH��PDQ\�KDUG�GLVNV�KDYH�KLJK
EXUVW�UDWHV�EXW�ZKHQ�LW�FRPHV�WR�VXVWDLQHG�ELW�UDWHV�XVXDOO\�WKRVH�DUH�UDWKHU�ORZ��$W�WKLV�PRPHQW�VSHFLDO
VR�FDOOHG�$�9�+''
V�DUH�EHLQJ�VROG�WKDW�RIIHU�KLJKHU�VXVWDLQHG�ELW�UDWHV�EXW�DJDLQ�WKRVH�GULYHV�DUH�PRUH
H[SHQVLYH��%HVLGHV�WKH�SHUIRUPDQFH�RI�WKH�EDVLF�VWRUDJH�V\VWHP��WKHUH�LV�DOVR�WKH�RSHUDWLQJ�V\VWHP�DQG
ILOH�PDQDJHPHQW�V\VWHP�ZKLFK�ZLOO�FDXVH�WKH�VXVWDLQHG�EDQGZLGWK�WR�EH�UDWKHU�OLPLWHG��)RU�H[DPSOH�LQ
WKH�06�'26�V\VWHP�WKH�VXVWDLQHG�EDQGZLGWK�ZKHQ�ZULWLQJ�ILOHV�WR�DQ�+''�LV�OLPLWHG�E\�WKH�QHFHVVLW\
WR�XSGDWH�WKH�)$7��)LOH�$OORFDWLRQ�7DEOH��GXULQJ�WKH�ZULWLQJ�RI�WKH�ILOH��7KLV�XSGDWH�RI�WKH�)$7�DIIHFWV
WKH��VXVWDLQHG�ELW�UDWH��VLJQLILFDQWO\��7KHUHIRUH�ZH�DUH�FXUUHQWO\�VWXG\LQJ�ZKDW�VKRXOG�EH�WKH�SUHIHUDEOH
VXVWDLQHG�ELW�UDWH�ZKLFK�WKH�&RPER�VKRXOG�EH�DEOH�WR�KDQGOH��7KLV�ELW�UDWH�VKRXOG�GHILQLWHO\�IROORZ
IURP�PXWXDO�FR�RUGLQDWLRQ�ZLWK�VHUYLFH�SURYLGHUV�WKDW�ZLVK�WR�GRZQORDG�VHUYLFHV�WR�WKH�KRPH�

7R�WKH�XVHU�WKH�+''�DQG�07'�VKRXOG�DFW�DV�D�WUDQVSDUHQW�V\VWHP��7KLV�PHDQV�WKDW�WKH
RUJDQLVDWLRQ�DQG�DOORFDWLRQ�RI�ILOHV�VKRXOG�EH�GRQH�DXWRPDWLFDOO\�E\�WKH�&RPER��&RQVHTXHQWO\�
IUHTXHQWO\�DQG�LQ�D�WUDQVSDUHQW�PDQQHU�ILOHV�ZLOO�KDYH�WR�EH�WUDQVIHUUHG�EHWZHHQ�WKH�+''�DQG�07'�LQ
D�EDFNJURXQG�PDQQHU��ZKLOH�DW�WKH�VDPH�WLPH�WKH�XVHU�PD\�DFFHVV��RWKHU��LQIRUPDWLRQ�IURP�WKH�+''�
7KLV�ZLOO�SXW�DGGLWLRQDO�UHTXLUHPHQWV�RQ�KRZ�WKH�+''�DQG�07'�DUH�FRQQHFWHG�DQG�KRZ�WKH\�DUH
FRQWUROOHG�
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�� 6WRUDJH�2UJDQLVDWLRQ�DQG�0DQDJHPHQW

7KH�VHFRQG�LPSRUWDQW�LVVXH�WKDW�QHHGV�WR�EH�UHVROYHG�LQ�WKH�60$6+�SURMHFW�LV�WKH�ZD\�WR
PDQDJH�WKH��ORFDOO\��VWRUHG�LQIRUPDWLRQ��7KUHH�GLIIHUHQW�DVSHFWV�RI�WKLV�PDQDJHPHQW�DUH�FXUUHQWO\
FRQVLGHUHG��QDPHO\�

�� KRZ�VKRXOG�WKH�&RPER�V\VWHP�LQWHUFRQQHFW�WR�RWKHU�FRQVXPHU�HTXLSPHQW�DQG�WKH�QHWZRUN"
�� KRZ�VKRXOG��YLVXDO��LQIRUPDWLRQ�EH�RUJDQLVHG�LQ�WKH�&RPER�VXFK�WKDW�XVHU�IULHQGO\�DQG�IDVW�DFFHVV

LV�UHDOLVHG"
�� ZKDW�W\SH�V��RI�VHFXULW\�LV�QHHGHG�LQ�WKH�&RPER�V\VWHPV"

&OHDUO\��WKHVH�WHFKQLFDO�LVVXHV�QHHG�WR�EH�DQVZHUHG�VDWLVIDFWRULO\�LQ�RUGHU�WR�UHDOLVH�WKH�GHVLUHG
IXQFWLRQDOLWLHV�DQG�XVHU�DSSOLFDWLRQV��VHH�6HFWLRQ����RQ�WKH�&RPER�V\VWHP�GHVFULEHG�LQ�WKH�DERYH
6HFWLRQ���

$OWKRXJK�WKLV�FKRLFH�LV�QRW�\HW�GHILQLWLYH��WKH�FXUUHQW�YLHZ�RI�WKH�&RPER�LQWHUFRQQHFWLRQ�WR
RWKHU�FRQVXPHU�GHYLFHV�LV�WKDW�LW�ZLOO�EH�UHDOLVHG�E\�WKH�HPHUJLQJ�VWDQGDUG�,(((������H[WHUQDO
LQWHUFRQQHFW�EXV��7KH�GRPLQDQW�UHDVRQV�IRU�VHOHFWLQJ�WKLV�EXV�DUH�WKH�LVRFKURQRXV�GDWD�WUDQVIHU�VHUYLFH
VXSSRUWHG�E\�WKLV�EXV�DQG�WKH�UHTXLUHG�FRPSDWLELOLW\�ZLWK�WKH�'9%�H[WHUQDO�LQWHUIDFH��7KURXJK�WKH
,(((������LQWHUIDFH��WKH�&RPER�V\VWHP�PD\�RSHUDWH�DV�VODYH�RI�D�3&�RU�D�VHW�WRS�ER[��RU�PD\�RSHUDWH
�LQ�D�OLPLWHG�IDVKLRQ��DV�PDVWHU�RI�RWKHU�FRQVXPHU�HTXLSPHQW��7KH�,(((������LVRFKURQRXV�SDFNHWV
KDYH�EHHQ�GHILQHG�IRU�'9&�DQG�03(*�GDWD��ZKLOH�WKH�GHILQLWLRQ�IRU�DXGLR�DQG�FRPSXWHU�GDWD�LV�XQGHU
FRQVLGHUDWLRQ��)RU�WKH�FRQQHFWLRQ�RI�WKH�&RPER�V\VWHP�WR�WKH�QHWZRUN��VHYHUDO�RSWLRQV�DUH�FRQVLGHUHG�
VXFK�D�VDWHOOLWH�GLVWULEXWLRQ�FKDQQHOV�RU�$70�EDVHG�WZR�ZD\�FRPPXQLFDWLRQ�V\VWHPV�EDVHG�RQ�+&)�
)77&�RU�)77+�

7KH�60$6+�&RPER�V\VWHP�ZLOO�VWRUH�D�KXJH�DPRXQW�RI�PXOWLPHGLD�LQIRUPDWLRQ��7R�QDYLJDWH
WKURXJK�WKLV�LQIRUPDWLRQ��HVSHFLDOO\�ZKHUH�YLVXDO�LQIRUPDWLRQ�LV�FRQFHUQHG��LV�D�FKDOOHQJH�LQ�LWVHOI�
6RPH�VHUYLFHV�PD\�SURYLGH�WDEOH�RI�FRQWHQWV�LQFOXGLQJ�YLVXDO�LQIRUPDWLRQ�SRLQWHUV��VXFK�DV�WKH
(OHFWURQLF�3URJUDPPH�*XLGH��(3*���EXW�LQ�JHQHUDO�WKLV�LQIRUPDWLRQ�KDV�WR�EH�H[WUDFWHG�IURP�WKH
UHFRUGHG�LQIRUPDWLRQ�LWVHOI�XSRQ�UHFRUGLQJ�WLPH��(IILFLHQW�ZD\V�RI�EURZVLQJ�WKURXJK�ODUJH�DPRXQWV�RI
VWRUHG�YLVXDO�GDWD�LV�VWURQJO\�UHODWHG�WR�HPHUJLQJ��GLJLWDO�YLGHR�DQG�LPDJH�OLEUDULHV���,Q�WKH�86��VHYHUDO
SURMHFWV�XQGHU�WKH�'LJLWDO�/LEUDU\�,QLWLDWLYH��'/,��VSRQVRUHG�E\�16)��1$6$�DQG�$53$��FRQFHQWUDWH
RQ�DOO�LVVXHV�UHODWHG�WR�GLJLWDO�OLEUDULHV��DPRQJ�ZKLFK�WKH�EURZVLQJ�RI�YLGHR�DQG�VWLOO�SLFWXUH
LQIRUPDWLRQ�

1RWZLWKVWDQGLQJ�WKH�VWURQJ�UHODWLRQ�EHWZHHQ�WKH�QDYLJDWLRQ�RI�GLJLWDO�OLEUDULHV�DQG�WKH�YLVXDO
VHDUFK�LQ�WKH�&RPER�V\VWHP��DGGLWLRQDO�UHTXLUHPHQWV�QHHG�WR�EH�WDNHQ�LQWR�DFFRXQW�IRU�WKH�VHDUFK
HQJLQH�WR�EH�GHYHORSHG��GXH�WR�WKH�VSHFLILF�&RPER�DUFKLWHFWXUH�DQG�LQWHUIDFLQJ��)RU�LQVWDQFH��PRVW
EXON�GDWD�ZLOO�EH�VWRUHG�RQ�WKH�WDSH�FRPSRQHQW�RI�WKH�&RPER�V\VWHP��7KH�KDUG�GLVN�RI�WKH�&RPER
V\VWHP�VKRXOG�EH�XVHG�RQO\��IRU��VWRULQJ�LQIRUPDWLRQ�WKDW�UHDOLVHV�LPSURYHV��WKH�SHUIRUPDQFH�RI�WKH
EURZVLQJ�SURFHVV��7R�HQDEOH�XVHUV�WR�EURZVH�WKURXJK�WKH�ODUJH�DPRXQW�RI�GDWD�VWRUHG�RQ�WKH�&RPER
V\VWHP��DSSURSULDWH�NH\�LQIRUPDWLRQ�PXVW�EH�DYDLODEOH�RU�H[WUDFWHG��7KH�XVHU��LQWHUIDFH��PXVW�EH�DEOH
WR�DFFHVV�WKLV�NH\�LQIRUPDWLRQ�ZLWK�VKRUW�ZDLWLQJ�WLPH��7KH�NLQG�RI�NH\�LQIRUPDWLRQ�WKDW�VKRXOG�EH
H[WUDFWHG�GHSHQGV�RQ�WKH�VRUW�RI�LQIRUPDWLRQ�WKDW�LV�FRPLQJ�LQ��0DQ\�W\SHV�RI�LQIRUPDWLRQ�PD\�FRPH
ZLWK�DOUHDG\�H[WUDFWHG�NH\�LQIRUPDWLRQ��VXFK�DV�D�WDEOH�RI�FRQWHQWV��$YDLODELOLW\�DQG�H[WUDFWLRQ�RI�NH\
LQIRUPDWLRQ��NH\�IUDPHV��IURP�LPDJH�VHTXHQFHV�DQG�VWLOO�SLFWXUHV�LV�D�OHVV�FOHDU�FXW�VLWXDWLRQ�DQG
UHTXLUHV�VSHFLDO�DWWHQWLRQ�LQ�WKH�60$6+�SURMHFW�

,Q�WKH�FXUUHQW�YLHZ�RQ�WKH�V\VWHP
V�FRQFHSW��WKH�H[WUDFWLRQ�RI�NH\�LQIRUPDWLRQ�WDNHV�SODFH�RQ�
OLQH��ZKLOH�DQ�RII�OLQH�SRVWSURFHVVLQJ�VWHS�LV�QHHGHG�WR�RUJDQLVH�WKH�H[WUDFWHG�NH\�LQIRUPDWLRQ��9DULRXV
DSSURDFKHV�IRU�H[WUDFWLRQ�NH\�LQIRUPDWLRQ�DUH�EHLQJ�FRQVLGHUHG��7KHVH�PHWKRGV�FDQ�EH�FODVVLILHG�LQWR
PHWKRGV�IRU��L��H[WUDFWLRQ�NH\�LQIRUPDWLRQ�RU�NH\�IUDPHV�IURP�YLGHR�VHTXHQFHV���LL��H[WUDFWLRQ�RI�NH\
LQIRUPDWLRQ�DQG�FOXVWHULQJ�WKHUHRI�IRU�VWLOO�SLFWXUHV�
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9LGHR�VHTXHQFHV�FDQ�EH�UHSUHVHQWHG�ZHOO�E\�D�VHOHFWLRQ�RI�LPSRUWDQW�IUDPHV��RU�NH\�IUDPHV��.H\
IUDPHV�PD\�UHIHU�WR�D�VLQJOH�VSHFLILF�VKRW��RU�WR�D�PRUH�VKRWV�IURP�D�VLQJOH�VFHQH��7KH�LGHQWLILFDWLRQ
DQG�H[WUDFWLRQ�RI�NH\�IUDPHV�PXVW�EH�FDUULHG�RXW�RQ��-3(*�03(*������FRPSUHVVHG�GDWD��0HWKRGV�IRU
NH\�IUDPH�ILQGLQJ��VXFK�DV�VKRW�FKDQJH�GHWHFWLRQ�DUH��KRZHYHU��FRQWHQW�EDVHG�DQG�W\SLFDOO\�ZRUN�RQ
WKH�'&7�OHYHO��'&�FRHIILFLHQWV��RU�PRWLRQ�YHFWRU�OHYHO��7KHUHIRUH�D�SDUWLDO�GHFRGLQJ�RI�WKH�LQFRPLQJ
VWUHDPV�ZLOO�EH�XQDYRLGDEOH�LQ�WKH�YLVXDO�VHDUFK�HQJLQH��.H\�IUDPH�H[WUDFWLRQ�PD\�VRPHWLPHV�OHDG�WR�D
KXJH�QXPEHU�RI�H[WUDFWHG�IUDPHV��(LWKHU�DQ�RQ�OLQH�UHJXODWLRQ�PHFKDQLVP�LV�UHTXLUHG�WR�FRQWURO�WKH
H[WUDFWHG�DPRXQW�RI�LQIRUPDWLRQ��RU�VRPH�RII�OLQH��SRVWSURFHVVLQJ�LV�QHHGHG�WR�SUXQH��WKH��H[WUDFWHG
LQIRUPDWLRQ�WR�D�PRUH�UHDVRQDEOH�DPRXQW��6WRULQJ�RI�WKH�NH\�IUDPHV�FRXOG�EH�GRQH�LQ�WKH�IRUP�RI
VXEVDPSOHG�IUDPHV��H�J��'&�LPDJHV�

)RU�H[WUDFWLQJ�WKH�NH\�LQIRUPDWLRQ�RXW�RI�VWLOO�SLFWXUHV�RU�NH\�IUDPHV��IHDWXUH�H[WUDFWLRQ�PHWKRGV
KDYH�EHHQ�SURSRVHG��,Q�WKLV�DSSURDFK���WKH�LQGH[LQJ�RI�LPDJHV�LV�GRQH�E\��XVLQJ��VRPH�FKDUDFWHULVWLF
ORZ�OHYHO�IHDWXUHV��WH[WXUH��FRORXU��VKDSH���VR�WKDW�D�VHDUFK�FDQ�EH�FDUULHG�RXW�RQ�WKHVH�IHDWXUHV�
0HWKRGV�IRU�IHDWXUH�H[WUDFWLRQ�RXW�RI�'&7�FRPSUHVVHG�LPDJH�VHWV�KDYH�EHHQ�SURSRVHG�IRU�-3(*
LPDJHV��0RVW�PHWKRGV�UHTXLUH�SDUWLDO�GHFRGLQJ�XS�WR�'&7�FRHIILFLHQW�OHYHO�

7KH�VHFXULW\�RI�LQIRUPDWLRQ�VWRUHG�RQ�WKH�&RPER�V\VWHP�LV�VWURQJO\�UHODWHG�WR�FRQGLWLRQDO�DFFHVV
GHILQLWLRQ�LQ�'9%�'$9,&�IRU�YLGHR�VHUYLFHV�DQG�WR�FRS\ULJKW�LVVXHV�IRU�D�ZLGH�YDULHW\�RI��RWKHU
VHUYLFHV�LQYROYLQJ�IRU�LQVWDQFH�FRPSXWHU�SURJUDPPHV��&OHDUO\�WKH�60$6+�SURMHFW�FDQQRW�VROYH
VHFXULW\�LVVXHV�MXVW�E\�LWVHOI��)RU�WKLV�UHDVRQ�PDLQ�HIIRUWV�DUH�WRZDUGV�GHYHORSLQJ�D�VHFXULW\�FRQFHSW
WKDW�EXLOGV�RQ�HDUOLHU�DQG�FXUUHQW�SURMHFWV��VXFK�DV�WKH�(XURSHDQ�SURMHFWV�$&&23,��2.$3,�
7$/,60$1��DQG�ZRUOG�ZLGH��VWDQGDUGLVDWLRQ��HIIRUWV��'$9,&��'9%��86�&DSVWRQH�SURMHFW��

7KH�PDLQ�VHFXULW\�LVVXH�WR�EH�DGGUHVVHG�IRU�WKH�&RPER�V\VWHP�LV�WKDW�WKH�PDVV�VWRUDJH�GHYLFH
PXVW�EH�DEOH�WR�UHFRUG�GDWD�IURP�VHYHUDO�VRXUFHV�ZKLFK�QHHG�GLIIHUHQW�VHFXULW\�PHFKDQLVPV��6HUYLFHV
GHOLYHUHG�IURP�FRPPHUFLDO�VHUYLFH�SURYLGHUV�FOHDUO\�QHHG�GLIIHUHQW�SURWHFWLRQ��FRQGLWLRQDO�DFFHVV�
FRS\�SURWHFWLRQ��WKDQ�WKDW�IURP�IRU�LQVWDQFH�D�FDPFRUGHU��3URWHFWLRQ�PHFKDQLVPV�LQ�WKH�&RPER�PXVW
JXDUDQWHH�WKDW�VHUYLFH�SURYLGHUV�FDQ�NHHS�FRQWURO�RYHU�ORFDOO\�VWRUHG�GDWD�DQG�WKDW�FRS\ULJKWV�DUH�QRW
YLRODWHG��EXW�DW�WKH�VDPH�WLPH�WKH�LQFUHDVH�LQ�FRPSOH[LW\�RI�WKH�&RPER�V\VWHP�WR�UHDOLVH�VXFK
IXQFWLRQDOLWLHV�VKRXOG�EH�UHODWLYHO\�VPDOO�

7KH�FXUUHQW�YLHZ�RQ�WKH�FRQFHSW�IRU�WKH�VHFXULW\�RI�WKH�&RPER�V\VWHP�LV�D�SURWHFWLRQ�PHFKDQLVP
LQ�ZKLFK�VHUYLFH�SURYLGHUV�DQG�FRQVXPHUV�FDQ�NHHS�FRQWURO�RYHU�WKHLU�GDWD�HYHQ�ZKHQ�VWRUHG�RQ�WDSH�
7KLV�FRQFHSW�PD\�LQFOXGH�DGYDQFHG�GDWD�ODEHOOLQJ�WHFKQLTXHV��VRPHZKDW�OLNH�D�VXFFHVVRU�RI�WKH�VHULDO
FRS\�PDQDJHPHQW�V\VWHP��6&06��IRU�GLJLWDO�DXGLR�UHFRUGLQJV��DQG�HQFU\SWLRQ�WHFKQLTXHV�
1RWZLWKVWDQGLQJ�RXU�FXUUHQW�YLHZ�RQ�WKH�SURWHFWLRQ�FRQFHSW��WKH�60$6+�SURMHFW�ZLOO�EH�KHDYLO\
GHSHQGHQW�RQ�LQWHUQDWLRQDO�VWDQGDUGLVDWLRQ�HIIRUWV�DQG�SROLWLFDO�GHYHORSPHQWV�LQ�WKLV�DUHD�

�� $SSOLFDWLRQV�IRU�WKH�60$6+�&RPER

$ULVLQJ�IURP�WKH�µUHJXODU¶�XVH�RI�ORFDO�VWRUDJH��WKH�60$6+�&RPER�VXSSRUWV�D�QXPEHU�RI�UDWKHU
EDVLF�IHDWXUHV��OLNH�WKH�VWRULQJ��µUHFRUGLQJ¶��DQG�UHWULHYLQJ��µSOD\LQJ¶��RI�GLJLWDO�GDWD��1H[W�WR�WKDW�WKH
FRPELQDWLRQ�RI�WKH�UDQGRP�DFFHVVLEOH�KDUG�GLVN�XQLW�DQG�WKH�KXJH�FDSDFLWDWLYH�WDSH�GULYH�RIIHUV
IHDWXUHV��WKDW�VXUSDVVHV�DOO�NQRZQ�SRVVLELOLWLHV�RI�UHJXODU�VWRUDJH�GHYLFHV�OLNH�VLQJOH�KDUG�GLVN�XQLWV�RU
WDSH�GULYHV�

$SDUW�IURP�ZHOO�NQRZQ�SOD\EDFN�IXQFWLRQV�VXFK�DV�3OD\��3DXVH��)DVW�)RUZDUG��5HZLQG�DQG
VHWWLQJ�WKH�SOD\EDFN�VSHHG��ZKLFK�DUH�UDWKHU�FRPSOH[�WR�LPSOHPHQW�ZLWK�D�FRPSUHVVLRQ�VWDQGDUG�OLNH
03(*��DGYDQFHG�IHDWXUHV�OLNH�ERRNPDUNLQJ��IDVW�YLVXDO�VHDUFK��DQG�OLQN�PDQDJHPHQW�KDYH�EHHQ
LQYHVWLJDWHG�ZLWKLQ�

7R�EH�PRUH�VSHFLILF�
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5HFRUGLQJ�RI�H[WHQVLYH�DPRXQWV�RI�GDWD
7KH�DELOLW\�RI�WKH�60$6+�GHYLFH�WR�XVH�WKH�FRPELQDWLRQ�RI�D�PDJQHWLF�WDSH�GULYH��RIIHULQJ�D

KXJH�VWRUDJH�FDSDFLW\��DQG�D��UDQGRP�DFFHVVLEOH��KDUG�GLVN�RIIHUV�H[WHQVLYH�RSSRUWXQLWLHV�WR�UHFRUG�DOO
NLQGV�RI�GDWD�DQG�PHGLD�VLPXOWDQHRXVO\�LQ�DQ�LQWHOOLJHQW�ZD\��)RU�H[DPSOH�ZKLOH�UHFRUGLQJ�D�PRYLH�RQ
WKH�WDSH�GULYH��WKH�60$6+�GHYLFH�ZLOO�EH�DEOH�WR�VWRUH�DQ�LQFRPLQJ�PXOWLPHGLD�FDOO��OLPLWHG�LQ�VWRUDJH
FDSDFLW\��RQ�WKH�KDUG�GLVN��FRPLQJ�IURP�DQ�DQVZHULQJ�PDFKLQH�DSSOLFDWLRQ�UXQQLQJ�RQ�WKH�VHW�WRS�ER[�
7KH�UHFRUGLQJ�SURFHVV�FDQ�EH�HLWKHU�D�UHDO�WLPH�SURFHVV�RU�D�ILOH�GRZQORDG��,Q�WKH�ILUVW�FDVH�WKH
PDJQHWLF�WDSH�GULYH�ZLOO�EH�DEOH�WR�VXSSRUW�WKH�WUDQVIHU�UDWH�RI�WKH�LQFRPLQJ�ELW�VWUHDP��VLQFH�WKH
WUDQVIHU�UDWH�RI�WKH�PDJQHWLF�WDSH�GULYH�LV�IL[HG��D�VROLG�VWDWH�EXIIHU�LV�XVHG�WR�DFFRPPRGDWH�VHYHUDO
LQFRPLQJ�ELWUDWHV��,Q�WKH�VHFRQG�FDVH��UHTXLUHPHQWV�DUH�OHVV�VWULFW�

3RVVLELOLW\�WR�UHFRUG�DQG�SOD\�PXOWLSOH�UHDO�WLPH�ILOHV�VLPXOWDQHRXVO\
)OH[LEOH�ELWUDWHV�FDQ�EH�VXSSRUWHG�E\�WKH�XVH�RI�WKH�KDUG�GLVN�DV�DQ�H[WHQVLYH�EXIIHU�IRU�WKH�WDSH

XQLW��%RWK�VLPXOWDQHRXV�UHFRUGLQJ�RI�VHYHUDO�GDWD�VWUHDPV�DV�ZHOO�DV�VLPXOWDQHRXV�UHFRUGLQJ�DQG
SOD\EDFN�LV�SRVVLEOH�

&RQWLQXRXV�SOD\LQJ�DQG�UHFRUGLQJ�RI�H[WHQVLYH�UHDO�WLPH�ILOHV
7DSHV�FDQ�EH�FKDQJHG�PDQXDOO\�GXULQJ�UHDO�WLPH�SOD\LQJ�RU�UHFRUGLQJ��7KH�KDUG�GLVN�RIIHUV�WKH

QHFHVVDU\�EXIIHU�RU�SUH�ORDG�IXQFWLRQDOLW\�

'DWDEDVH�PDQDJHPHQW�DQG�LQWHU�FRQWHQW�OLQN
7KH�WDEOH�RI�FRQWHQWV�RI�VHYHUDO�WDSHV�FRXOG�EH�VWRUHG�RQ�WKH�KDUG�GLVN��7R�HQDEOH�DXWRPDWLF

PDQDJHPHQW�RI�GLIIHUHQW�WDSHV��HDFK�WDSH�PXVW�EH�JLYHQ�D�FRGH�DQG�WKH�DSSOLFDWLRQ�UXQQLQJ�RQ�WKH�67%
PXVW�EH�DEOH�WR�WHOO�WKH�XVHU�ZKLFK�WDSH�LW�PXVW�LQVHUW�LQ�WKH�&RPER��3RLQWHUV�ZLWKLQ�WKH�ILOH�WR�RWKHU
ILOHV�FDQ�EH�VXSSRUWHG��7KH�HIILFLHQF\�RI�WDSH�XVH�LQFUHDVHV��E\�UHDUUDQJLQJ�RI�FRQWHQW��JDUEDJH
UHPRYDO��DQG�UHPRYDO�RI�VWXIILQJ�RYHUKHDG�

)DVW�XVHU�DFFHVV�WR�H[WHQVLYH�PXOWLPHGLD�GDWDEDVHV
6LQFH�DFFHVV�WLPH�RQ�WKH�WDSH�FDQ�EH�ORQJ��PHWKRGV�WR�RYHUFRPH�WKLV�ODFN�RI�UHVSRQVLYHQHVV�LQ

WKH�XVHUV¶�SHUFHSWLRQ�KDYH�EHHQ�LQYHVWLJDWHG��/LNHO\�SRVVLELOLWLHV�DUH��SUHVHQWLQJ�WKH�XVHU�D�ORZ
UHVROXWLRQ�YHUVLRQ�RI�VRPH�FRQWHQW�FDFKHG�RQ�WKH�KDUG�GLVN�DQG�DQWLFLSDWLRQ�E\�WKH�KDUG�GLVN�RQ�D�ILOHG
SURILOH�RI�WKH�UHJXODU�XVH�

,PSOHPHQWDWLRQ�RI�YLVXDO�VHDUFK�IXQFWLRQDOLW\�IRU�KXJH�PXOWLPHGLD�GDWDEDVHV
9LVXDO�VHDUFKLQJ�PHWKRGV�FDQ�EH�XVHG�IRU�WKH�WDSH�FRQWHQW��VLQFH�NH\�IUDPHV�FDQ�EH�VWRUHG�RQ

WKH�KDUG�GLVN�WR�DFW�DV�D�YLVXDO�WDEOH�RI�FRQWHQW�

([WHQVLYH�OLWHUDWXUH�VWXG\�RI�FXUUHQW�DQG�IXWXUH�XVH�RI�VWRUDJH�UHTXLUHPHQWV�LQ�WKH�KRPH�KDYH
UHVXOWHG�LQ�WKH�IROORZLQJ�RYHUYLHZ�
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)LJXUH���UHIOHFWV�WKH�FRQFOXVLRQ�RI�RXU�VWXG\�WR�WKH�IUHTXHQF\�RI�XVH�DQG�WKH�WHQDELOLW\�RI�DVVRFLDWHG
FRQWHQW�RI�VWRUDJH�DSSOLFDWLRQV��7KH�DUHD�RFFXSLHG�E\�WKH�FLUFOHV�LV�DQ�LQGLFDWLRQ�IRU�WKH�UHTXLUHG
VWRUDJH�FDSDFLW\��

%HVLGHV�WKLV�WKH�UHTXLUHPHQWV�IRU�KXJK�VWRUDJH�FDSDFLW\��WKH�XVHU�LQWHUIDFH�RI�WKH�RSHUDWLRQ��L�H�
VWRULQJ��UHWULHYLQJ�DQG�FOHDULQJ��ZLOO�VHW�VWULQJHQW�UHTXLUHPHQWV�WR�WKH�&RPER�6\VWHP��$W�WKLV�WLPH�D
SUHOLPLQDU\�GHVLJQ�RI�WKH�8,�LV�EHLQJ�ILQDOLVHG�DQG�ZLOO�EH�WHVWHG�LQ�0DUFK��7KH�UHVXOWV�RI�WKH�XVHU�WHVWV�
UHVXOWLQJ�LQ�WKH�ILQDO�IXQFWLRQDO�UHTXLUHPHQWV�DQG�RYHUDOO�DUFKLWHFWXUH�RI�WKH�V\VWHP�DUH�H[SHFWHG�LQ
$SULO��DQG�ZLOO�EH�SUHVHQWHG�DW�WKH�(&0$67�FRQIHUHQFH�LQ�0D\�

FRQWDFW�'U��(�+�-��3HUVRRQ��SURMHFW�OHDGHU�60$6+��$&����
3KLOLSV�5HVHDUFK�(LQGKRYHQ
3URI��+ROVWODDQ��
�����$$�(LQGKRYHQ��7KH�1HWKHUODQGV
H�PDLO���SHUVRRQ#QDWODE�UHVHDUFK�SKLOLSV�FRP
SKRQH���������������������ID[������������������

PRUH�WKDQ�D
PRQWK

7LPH�6KLIW�µFODVVLF¶

$XWRPDWLF�3UHIHUHQFH�5HFRUGLQJ

192'���492'���92'

*DPHV�RQ�'HPDQG

3D\�SHU�9LHZ

+RPHVKRSSLQJ

1HZV�RQ�'HPDQG

9LGHRFRQIHUHQFLQJ

00�DQVZHULQJ�PDFKLQH

00�0DLOER[

GD\ ZHHN

PRUH�WKDQ
RQFH�D�GD\

RQFH�D�GD\

D�IHZ�WLPHV
D�ZHHN

IUHTXHQF\�RI�XVH

3DUDOOHO�5HFRUGLQJ
7LPH�6KLIW

µ%UHDN�%XWWRQ¶

0XOWLPHGLD�'DWDEDVH

WHQDELOLW\�RI�FRQWHQW

)LJXUH����)XWXUH�SRVLWLRQ�RI�60$6+�DSSOLFDWLRQV�DQG�VHUYLFHV


