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'UDIW�RI �-XO\���������

�
�� ,QWURGXFWLRQ�

7KLV� GRFXPHQW� VHHNV� WR� SURYLGH� D� FRQWH[W� IRU� WKH� GHYHORSPHQW� RI� VWDQGDUGV� IRU� *ULG� 'DWDEDVH�
$FFHVV� DQG� ,QWHJUDWLRQ� 6HUYLFHV� �'$,6��� ZLWK� D� YLHZ� WR� PRWLYDWLQJ�� VFRSLQJ� DQG� H[SODLQLQJ�
VWDQGDUGL]DWLRQ� DFWLYLWLHV� ZLWKLQ� WKH� '$,6� :RUNLQJ� *URXS� RI� WKH� *OREDO� *ULG� )RUXP� �**)��
�KWWS���ZZZ�FV�PDQ�DF�XN�JULG�GE��� ,W� LV� KRSHG� WKDW� WKH� '$,6� :RUNLQJ� *URXS� ZLOO� OHDG� WR� WKH�
FUHDWLRQ�RI�RQH�RU�PRUH�VWDQGDUG�VSHFLILFDWLRQV�IRU�VHUYLFHV�WKDW�FDQ�EH�XVHG�WR�HDVH�WKH�GHSOR\PHQW�
RI� GDWD�LQWHQVLYH� DSSOLFDWLRQV� ZLWKLQ� WKH� *ULG�� DQG� LQ� SDUWLFXODU� DSSOLFDWLRQV� WKDW� UHTXLUH� DFFHVV� WR�
GDWDEDVH�PDQDJHPHQW�V\VWHPV� �'%06V��DQG�RWKHU�VWRUHV�RI� VWUXFWXUHG�GDWD��7R�EH�HIIHFWLYH�� VXFK�
VWDQGDUGV�PXVW��

��� $GGUHVV�UHFRJQL]HG�UHTXLUHPHQWV��

��� &RPSOHPHQW�RWKHU�VWDQGDUGV�ZLWKLQ�WKH�**)�DQG�EH\RQG��

��� +DYH�EURDG�FRPPXQLW\�VXSSRUW��

7KH�KRSH�LV�WKDW�WKLV�GRFXPHQW�FDQ�KHOS�ZLWK�WKHVH�SRLQWV�E\������PDNLQJ�H[SOLFLW�KRZ�UHTXLUHPHQWV�
LGHQWLILHG� LQ� *ULG� SURMHFWV� JLYH� ULVH� WR� WKH� QHHG� IRU� VSHFLILF� IXQFWLRQDOLWLHV� DGGUHVVHG� E\�
VWDQGDUGL]DWLRQ� DFWLYLWLHV� ZLWKLQ� WKH� :RUNLQJ� *URXS�� ���� UHODWLQJ� WKH� UHTXLUHG� IXQFWLRQDOLWLHV� WR�
H[LVWLQJ� DQG� HPHUJLQJ� VWDQGDUGV�� DQG� ���� LQYROYLQJ� ZLGHVSUHDG� FRPPXQLW\� LQYROYHPHQW� LQ� WKH�
HYROXWLRQ� RI� WKLV� GRFXPHQW�� ZKLFK� LQ� WXUQ� VKRXOG� KHOS� WR� LQIRUP� WKH� GHYHORSPHQW� RI� VSHFLILF�
VWDQGDUGV��,Q�WHUPV�RI������LW�LV�LQWHQGHG�WKDW�WKLV�GRFXPHQW�EH�UHYLVHG�LQ�WKH�OLJKW�RI�GLVFXVVLRQV�LQ�
WKH� UXQ�XS� WR� **)��� ,W� LV� DQWLFLSDWHG� WKDW� WKH� OLVW� RI� DXWKRUV� ZLOO� JURZ� RYHU� WKLV� SHULRG�� DV� WKH�
LQWHQWLRQ�LV�WR�KDYH�GLUHFW�FRQWULEXWLRQV�IURP�D�ZLGH�UDQJH�RI�LQWHUHVWHG�SDUWLHV��

7KLV�GRFXPHQW�GHOLEHUDWHO\�GRHV�QRW�SURSRVH�VWDQGDUGV�²� LWV�UROH� LV� WR�KHOS�LQ�WKH� LGHQWLILFDWLRQ�RI�
DUHDV�LQ�ZKLFK�VWDQGDUGV�DUH�UHTXLUHG��DQG�IRU�ZKLFK�WKH�**)��DQG�LQ�SDUWLFXODU�WKH�'$,6�:RUNLQJ�
*URXS��PLJKW�SURYLGH�DQ�DSSURSULDWH�VWDQGDUGLVDWLRQ�IRUXP��

7KH� UHPDLQGHU� RI� WKH� GRFXPHQW� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� �� LQWURGXFHV� YDULRXV� IHDWXUHV� RI�
GDWDEDVH�DFFHVV�DQG�LQWHJUDWLRQ�VHUYLFHV�E\�ZD\�RI�D�VFHQDULR��6HFWLRQ���LQWURGXFHV�WKH�UHTXLUHPHQWV�
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IRU�*ULG�GDWDEDVH�VHUYLFHV��6HFWLRQ���VXPPDUL]HV�NH\�IXQFWLRQDOLWLHV�DVVRFLDWHG�ZLWK�GDWDEDVH�DFFHVV�
DQG� LQWHJUDWLRQ�� 6HFWLRQ� �� SUHVHQWV� VRPH� FRQFOXVLRQV� DQG� SRLQWHUV� WR� IXWXUH� DFWLYLWLHV�� $� FXUUHQW�
ZHDNQHVV�RI� WKH�GRFXPHQW� LV� WKDW� WKH�UHTXLUHPHQWV�IURP�6HFWLRQ���DUH�QRW�H[SOLFLWO\�UHODWHG�WR�WKH�
IXQFWLRQDOLWLHV�LQ�6HFWLRQ�����7KLV�ZLOO�EH�DGGUHVVHG�LQ�IXWXUH�UHYLVLRQV�RI�WKH�GRFXPHQW��

�� 2YHUYLHZ�RI �'DWDEDVH�$FFHVV�DQG�,QWHJUDWLRQ�6HUYLFHV�

7KLV� VHFWLRQ� XVHV� D� VWUDLJKWIRUZDUG� VFHQDULR� WR� LQWURGXFH� YDULRXV� LVVXHV� RI� UHOHYDQFH� WR� GDWDEDVH�
DFFHVV� DQG� LQWHJUDWLRQ� VHUYLFHV�� $� VHUYLFH� UHTXHVWRU� QHHGV� WR� REWDLQ� LQIRUPDWLRQ� RQ� SURWHLQV� ZLWK� D�
NQRZQ�IXQFWLRQ�LQ�\HDVW���7KH�UHTXHVWRU�PD\�QRW�NQRZ�ZKDW�GDWDEDVHV�DUH�DEOH�WR�SURYLGH�WKH�UHTXLUHG�
LQIRUPDWLRQ��,QGHHG��WKHUH�PD\�EH�QR�VLQJOH�GDWDEDVH�WKDW�FDQ�SURYLGH�WKH�UHTXLUHG�LQIRUPDWLRQ��DQG�
WKXV�DFFHVVHV�PD\�QHHG�WR�EH�PDGH�WR�PRUH�WKDQ�RQH�GDWDEDVH��7KH�IROORZLQJ�VWHSV�PD\�QHHG�WR�EH�
WDNHQ��

��� 7KH�UHTXHVWRU�DFFHVVHV�DQ�LQIRUPDWLRQ�VHUYLFH��WR�ILQG�GDWDEDVH�VHUYLFHV�WKDW�FDQ�SURYLGH�WKH�
UHTXLUHG�GDWD��6XFK�DQ�HQTXLU\�LQYROYHV�DFFHVV�WR�FRQWH[WXDO�PHWDGDWD�>3HDUVRQ���@��ZKLFK�
DVVRFLDWHV� D� FRQFHSW� GHVFULSWLRQ� ZLWK� D� GDWDEDVH� VHUYLFH�� 7KH� UHODWLRQVKLS� EHWZHHQ�
FRQWH[WXDO�PHWDGDWD�DQG�D�GDWDEDVH�VHUYLFH�VKRXOG�EH�DEOH�WR�EH�GHVFULEHG�LQ�D�ZD\�WKDW�
LV�LQGHSHQGHQW�RI�WKH�VSHFLILF�SURSHUWLHV��H�J���WKH�GDWD�PRGHO��RI�WKH�GDWDEDVH�VHUYLFH��

��� +DYLQJ� LGHQWLILHG� RQH� RU� PRUH� GDWDEDVH� VHUYLFHV� WKDW� DUH� VDLG� WR� FRQWDLQ� WKH� UHOHYDQW�
LQIRUPDWLRQ�� WKH� UHTXHVWRU� PXVW� VHOHFW� D� VHUYLFH� EDVHG� RQ� VRPH� FULWHULD�� 7KLV� FRXOG�
LQYROYH� LQWHUURJDWLQJ� DQ� LQIRUPDWLRQ� VHUYLFH� RU� WKH� GDWDEDVH� VHUYLFH� LWVHOI�� WR� HVWDEOLVK�
WKLQJV�OLNH���L��ZKHWKHU�RU�QRW�WKH�UHTXHVWRU�LV�DXWKRUL]HG�WR�XVH�WKH�VHUYLFH���LL��ZKHWKHU�
RU�QRW�WKH�UHTXHVWRU�KDV�DFFHVV�SHUPLVVLRQV�RQ�WKH�UHOHYDQW�GDWD���LLL��KRZ�PXFK�UHOHYDQW�
GDWD�LV�DYDLODEOH�DW�WKH�VHUYLFH���LY��WKH�NLQGV�RI�LQIRUPDWLRQ�WKDW�DUH�DYDLODEOH�RQ�SURWHLQV�
IURP� WKH� VHUYLFH�� �Y�� WKH� ZD\� LQ� ZKLFK� WKH� UHOHYDQW� GDWD� LV� VWRUHG� DQG� TXHULHG� DW� WKH�
VHUYLFH��6XFK�HQTXLULHV� LQYROYH� WHFKQLFDO�PHWDGDWD� >3HDUVRQ���@��6RPH�VXFK�PHWDGDWD�FDQ�
EH�GHVFULEHG�LQ�D�ZD\�WKDW�LV�LQGHSHQGHQW�RI�WKH�NLQG�RI�GDWDEDVH�EHLQJ�XVHG�WR�VXSSRUW�
WKH�VHUYLFH��H�J���LQIRUPDWLRQ�RQ�DXWKRUL]DWLRQ���ZKHUHDV�VRPH�GHSHQGV�RQ�SURSHUWLHV�RI�
WKH�XQGHUO\LQJ�GDWDEDVH��H�J��� WKH�ZD\�WKH�GDWD�LV�VWRUHG�DQG�DFFHVVHG���3URYHQDQFH�DQG�
GDWD� TXDOLW\� DUH� RWKHU� FULWHULD� WKDW� FRXOG� EH�XVHG� LQ� VHUYLFH� VHOHFWLRQ�� DQG�ZKLFK�FRXOG�
XVHIXOO\�EH�FDSWXUHG�DV�SURSHUWLHV�RI�WKH�VRXUFH��

��� +DYLQJ� FKRVHQ� D� GDWDEDVH� VHUYLFH�� WKH� UHTXHVWRU� PXVW� IRUPXODWH� D� UHTXHVW� IRU� WKH�
UHOHYDQW�GDWD�XVLQJ�D�ODQJXDJH�XQGHUVWRRG�E\�WKH�VHUYLFH��DQG�GLVSDWFK�WKH�UHTXHVW��7KH�
UDQJH� RI� UHTXHVW� W\SHV� �H�J��� TXHU\�� XSGDWH�� EHJLQ�WUDQVDFWLRQ�� WKDW� FDQ� EH� PDGH� RI� D�
GDWDEDVH�VHUYLFH�VKRXOG�EH�LQGHSHQGHQW�RI�WKH�NLQG�RI�GDWDEDVH�EHLQJ�XVHG��EXW�VSHFLILF�
VHUYLFHV�DUH�VXUH� WR�VXSSRUW�GLIIHUHQW�DFFHVV� ODQJXDJHV�DQG� ODQJXDJH�FDSDELOLWLHV�>3DWRQ�
��@��7KH�UHTXHVWRU�VKRXOG�KDYH�VRPH�FRQWURO�RYHU�WKH�VWUXFWXUH�DQG�IRUPDW�RI�UHVXOWV��
DQG�RYHU�WKH�ZD\�LQ�ZKLFK�UHVXOWV�WR�D�UHTXHVW�DUH�GHOLYHUHG��)RU�H[DPSOH��UHVXOWV�VKRXOG�
SHUKDSV�EH�VHQW�WR�PRUH�WKDQ�RQH�ORFDWLRQ�RU�WKH\�VKRXOG�SHUKDSV�EH�HQFU\SWHG�EHIRUH�
WUDQVPLVVLRQ�� 7KH� UDQJH� RI� GDWD� WUDQVSRUW� RSWLRQV� WKDW� FDQ� EH� SURYLGHG� LV� ODUJHO\�
LQGHSHQGHQW�RI�WKH�NLQG�RI�GDWDEDVH�WKDW�XQGHUSLQV�WKH�VHUYLFH���

7KH� DERYH� VFHQDULR� LV� YHU\� VWUDLJKWIRUZDUG�� DQG� WKH� UHTXHVWRU� FRXOG� KDYH� UHTXLUHPHQWV� WKDW�
H[WHQG�WKH�LQWHUDFWLRQ�ZLWK�WKH�GDWDEDVH�VHUYLFHV��)RU�H[DPSOH��WKHUH�PD\�EH�VHYHUDO�FRSLHV�RI�D�
GDWDEDVH��RU�SDUWV�RI�D�GDWDEDVH�PD\�EH�UHSOLFDWHG�ORFDOO\��H�J���DOO�WKH�GDWD�RQ�\HDVW�PD\�EH�VWRUHG�
ORFDOO\�E\�DQ�RUJDQL]DWLRQ�LQWHUHVWHG� LQ�IXQJL���,Q�WKLV�FDVH��HLWKHU� WKH�UHTXHVWRU�RU�WKH�GDWDEDVH�
DFFHVV�VHUYLFH�PD\�FRQVLGHU�WKH�DFFHVV�WLPHV�WR�UHSOLFDV�LQ�GHFLGLQJ�ZKLFK�UHVRXUFH�WR�XVH��,W� LV�
DOVR�FRPPRQ�LQ�ELRLQIRUPDWLFV�IRU�D�VLQJOH�UHTXHVW�WR�KDYH�WR�DFFHVV�PXOWLSOH�UHVRXUFHV��ZKLFK�
PD\� LQ� WXUQ� EH� HDVHG� E\� D� GDWD� LQWHJUDWLRQ� VHUYLFH� >6PLWK� ��@�� ,Q� DGGLWLRQ�� WKH� UHTXHVWRU� PD\�
UHTXLUH�WKDW� WKH�DFFHVVHV�WR�GLIIHUHQW�VHUYLFHV�UXQ�ZLWKLQ�D�WUDQVDFWLRQDO�PRGHO��IRU�H[DPSOH��WR�
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HQVXUH�WKDW�WKH�UHVXOWV�RI�D�UHTXHVW�IRU�LQIRUPDWLRQ�DUH�ZULWWHQ�LQ�WKHLU�HQWLUHW\�RU�QRW�DW�DOO�WR�D�
FROOHFWLRQ�RI�GLVWULEXWHG�GDWDEDVH�VHUYLFHV���

7KH� DERYH� VFHQDULR� LOOXVWUDWHV� WKDW� WKHUH� DUH� PDQ\� DVSHFWV� WR� GDWDEDVH� DFFHVV� DQG� LQWHJUDWLRQ� LQ� D�
GLVWULEXWHG�VHWWLQJ��,Q�SDUWLFXODU��YDULRXV�LVVXHV�RI�UHOHYDQFH�WR�GDWDEDVHV�VHUYLFHV��H�J���DXWKRUL]DWLRQ�
DQG� UHSOLFDWLRQ�� DUH� LPSRUWDQW� WR� VHUYLFHV� WKDW� DUH� QRW� PDNLQJ� XVH� RI� GDWDEDVHV�� $V� VXFK�� LW� LV�
LPSRUWDQW�WKDW�WKH�'$,6�:RUNLQJ�*URXS�LV�FDUHIXO�WR�GHILQH�LWV�VFRSH�DQG�HYROYH�LWV�DFWLYLWLHV�WDNLQJ�
IXOO� DFFRXQW� RI� �L�� WKH� ZLGH� UDQJH� RI� GLIIHUHQW� UHTXLUHPHQWV� DQG� SRWHQWLDO� IXQFWLRQDOLWLHV� RI� *ULG�
'DWDEDVH� 6HUYLFHV�� DQG� �LL�� WKH� UHODWLRQVKLS� EHWZHHQ� GDWDEDVH� DQG� RWKHU� VHUYLFHV� VXSSRUWHG� ZLWKLQ�
7KH�*ULG���

�� 5HTXLUHPHQWV�IRU�*ULG�'DWDEDVH�6HUYLFHV�

*HQHULF� UHTXLUHPHQWV� IRU� GDWD� DFFHVV� DQG� LQWHJUDWLRQ� ZHUH� LGHQWLILHG� WKURXJK� DQ� DQDO\VLV� H[HUFLVH�
FRQGXFWHG� RYHU� D� WKUHH�PRQWK� SHULRG�� DQG� UHSRUWHG� IXOO\� LQ� >3HDUVRQ� ��@�� 7KH� H[HUFLVH� XVHG�
LQWHUYLHZLQJ� DQG� TXHVWLRQQDLUH� WHFKQLTXHV� WR� JDWKHU� UHTXLUHPHQWV�� ,QWHUYLHZV� ZHUH� KHOG� DQG�
TXHVWLRQQDLUH�UHVSRQVHV�ZHUH�UHFHLYHG�IURP�8.�*ULG�DQG�UHODWHG�H�6FLHQFH�SURMHFWV��$GGLWLRQDO�LQSXW�
KDV�EHHQ�SURYLGHG�E\�&(51��DQG�E\�WKH�(XURSHDQ�$VWURZLVH�DQG�'DWD*ULG�SURMHFWV���

���� 'DWD�6RXUFHV�DQG�5HVRXUFHV�

7KH� DQDO\VLV� H[HUFLVH� LGHQWLILHG� WKH�QHHG� IRU� WKH�*ULG� WR�SURYLGH� DFFHVV� WR�GDWD�GLUHFWO\� IURP�GDWD�
VRXUFHV�DQG�GDWD�UHVRXUFHV����

'DWD� VRXUFHV� VWUHDP� GDWD� LQ� UHDO� RU� SVHXGR�UHDO� WLPH� IURP� LQVWUXPHQWV� DQG� GHYLFHV�� RU� IURP�
DSSOLFDWLRQV�WKDW�SHUIRUP� LQ� VLOLFR� H[SHULPHQWV�RU�VLPXODWLRQV��([DPSOHV�RI� LQVWUXPHQWV�WKDW�VWUHDP�
GDWD� LQFOXGH� DVWURQRPLFDO� WHOHVFRSHV�� GHWHFWRUV� LQ� D� SDUWLFOH� FROOLGHU�� UHPRWH� VHQVRUV�� DQG� YLGHR�
FDPHUDV��'DWD� VRXUFHV�PD\� VWUHDP�GDWD� IRU�D� ORQJ�SHULRG�RI� WLPH�EXW� LW� LV�QRW�QHFHVVDULO\� WKH�FDVH��
WKDW� DQ\� RU� DOO� RI� WKH�RXWSXW�VWUHDPHG�E\�D�GDWD�VRXUFH�ZLOO�EH�FDSWXUHG�DQG�VWRUHG� LQ�D�SHUVLVWHQW�
VWDWH��

'DWD� UHVRXUFHV� DUH� SHUVLVWHQW� GDWD� VWRUHV� KHOG� HLWKHU� LQ� ILOH� VWUXFWXUHV� RU� LQ� GDWDEDVH� PDQDJHPHQW�
V\VWHPV��'%06V���7KH\�FDQ�UHVLGH�RQ�OLQH�LQ�PDVV�VWRUDJH�GHYLFHV�DQG�RII�OLQH�RQ�PDJQHWLF�PHGLD��
,QYDULDEO\�� WKH� FRQWHQWV� RI� D� GDWDEDVH� DUH� OLQNHG� LQ� VRPH� ZD\�� XVXDOO\� EHFDXVH� WKH� GDWD� FRQWHQW� LV�
FRPPRQ� WR� D� VXEMHFW� PDWWHU� RU� WR� D� UHVHDUFK� SURJUDPPH�� 7KURXJKRXW� WKLV� GRFXPHQW� WKH� WHUP�
GDWDEDVH�LV�DSSOLHG�WR�DQ\�RUJDQLVHG�FROOHFWLRQ�RI�GDWD�WKDW�PD\�VSDQ�RQH�RU�PRUH�GDWD�UHVRXUFHV���

7KH�DELOLW\� WR�JURXS�D� ORJLFDO� VHW�RI�GDWD�UHVRXUFHV�VWRUHG�DW�RQH�VLWH��RU�DFURVV�PXOWLSOH�VLWHV� LV�DQ�
LPSRUWDQW�UHTXLUHPHQW��SDUWLFXODUO\�IRU�FXUDWHG�GDWD�UHSRVLWRULHV��,W�PXVW�EH�SRVVLEOH�WR�UHIHUHQFH�WKH�
ORJLFDO� VHW� DV� D� ¶YLUWXDO� GDWDEDVH·�� DQG� WR� SHUIRUP� VHW� RSHUDWLRQV� RQ� LW�� H�J�� GLVWULEXWHG� GDWD�
PDQDJHPHQW�DQG�DFFHVV�RSHUDWLRQV����

���� 'DWD�6WUXFWXUH�DQG�5HSUHVHQWDWLRQ�

,Q�RUGHU�WR�VXSSRUW� WKH�UHTXLUHPHQWV�RI�DOO�VFLHQFH�GLVFLSOLQHV�� WKH�*ULG�PXVW�VXSSRUW�DFFHVV�WR�DOO�
W\SHV� RI� GDWD� GHILQHG� LQ� HYHU\� IRUPDW� DQG� UHSUHVHQWDWLRQ�� ,W�PXVW� DOVR� EH�SRVVLEOH� WR� DFFHVV� VRPH�
QXPHULF� GDWD� DW� WKH� KLJKHVW� OHYHO� RI� SUHFLVLRQ� DQG� DFFXUDF\�� WH[W� GDWD� LQ� DQ\� IRUPDW�� VWUXFWXUH��
ODQJXDJH��DQG�FRGLQJ�V\VWHP��DQG�PXOWLPHGLD�GDWD�LQ�DQ\�VWDQGDUG�RU�XVHU�GHILQHG�ELQDU\�IRUPDW��

���� 'DWD�2UJDQLVDWLRQ�

7UDGLWLRQDOO\�� GDWD� LQ� PDQ\� VFLHQWLILF� GLVFLSOLQHV� KDYH� EHHQ� RUJDQL]HG� LQ� DSSOLFDWLRQ�VSHFLILF� ILOH�
VWUXFWXUHV��DQG�VWUXFWXUHG�WR�RSWLPLVH�FRPSXWH�LQWHQVLYH�GDWD�SURFHVVLQJ�DQG�DQDO\VLV��$�JUHDW�GHDO�RI�
GDWD� DFFHVVHG� ZLWKLQ� FXUUHQW� *ULG� HQYLURQPHQWV� VWLOO� H[LVWV� LQ� WKLV� IRUP�� +RZHYHU�� WKHUH� LV� DQ�
LPSRUWDQW�UHTXLUHPHQW�IRU�WKH�*ULG�WR�SURYLGH�DFFHVV�WR�GDWD�KHOG�LQ�'%06V�DQG�;0/�UHSRVLWRULHV��
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7KHVH�WHFKQRORJLHV�DUH�LQFUHDVLQJO\�EHLQJ�XVHG�LQ�ELRLQIRUPDWLFV��FKHPLVWU\��HQYLURQPHQWDO�VFLHQFHV�
DQG�HDUWK�VFLHQFHV�IRU�D�QXPEHU�RI�UHDVRQV��)LUVW��WKH\�SURYLGH�WKH�DELOLW\�WR�VWRUH�DQG�PDLQWDLQ�GDWD�
LQ� DSSOLFDWLRQ� LQGHSHQGHQW� VWUXFWXUHV�� � 6HFRQG�� WKH\� DUH� FDSDEOH� RI� UHSUHVHQWLQJ� GDWD� LQ� FRPSOH[�
VWUXFWXUHV��DQG�RI� UHIOHFWLQJ�QDWXUDOO\�RFFXUULQJ�DQG�XVHU�GHILQHG�DVVRFLDWLRQV��7KLUG��UHODWLRQDO�DQG�
REMHFW� '%06V�DOVR�SURYLGH� D�QXPEHU�RI� IDFLOLWLHV� IRU� DXWRPDWLQJ� WKH�PDQDJHPHQW�RI� GDWD� DQG� LWV�
UHIHUHQWLDO�LQWHJULW\���

���� 'DWD�6WDWHV�

1R� DWWHPSW� ZDV� PDGH� LQ� WKH� DQDO\VLV� H[HUFLVH� WR� GLVWLQJXLVK� EHWZHHQ� GDWD�� LQIRUPDWLRQ�� DQG�
NQRZOHGJH�ZKHQ� LGHQWLI\LQJ�UHTXLUHPHQWV��7KLV� LV�EHFDXVH�RQH�ZRUNHU·V�NQRZOHGJH�FDQ�EH�DQRWKHU�
ZRUNHU·V� LQIRUPDWLRQ�RU�GDWD�� �+RZHYHU��WKH�DQDO\VLV�H[HUFLVH�GLG�GLVWLQJXLVK�EHWZHHQ�HDFK�VWDJH�LQ�
WKH�GDWD�OLIH�F\FOH�WR�UHIOHFW�KRZ�GDWD�DFFHVV�DQG�GDWD�RSHUDWLRQV�YDU\�� 

5DZ�GDWD�DUH�FUHDWHG�E\�D�GDWD�VRXUFH��QRUPDOO\�LQ�D�VWUXFWXUH�DQG�IRUPDW�GHWHUPLQHG�E\�WKH�RXWSXW�
LQVWUXPHQW� DQG�GHYLFH��$�UDZ�GDWD�VHW� LV�QRUPDOO\�DFFHVVHG�VHTXHQWLDOO\��DQG�GXULQJ� LWV� OLIH�PD\�EH�
UHSHDWHGO\� UHSURFHVVHG�� 5DZ� GDWD� VHWV� DUH� FRPPRQO\� DUFKLYHG� RQFH� SURFHVVLQJ� LV� FRPSOHWH��
7KHUHIRUH��WKH�*ULG�QHHGV�WR�SURYLGH�WKH�DELOLW\�WR�VHFXUH�UDZ�GDWD�RII�OLQH�DQG�WR�UHVWRUH�WKH�GDWD�RQ�
OLQH��

5HIHUHQFH� GDWD� DUH� YDOXHV� WKDW� UDUHO\� FKDQJH�� 7KH\� DUH� IUHTXHQWO\� UHIHUHQFHG� LQ� SURFHVVLQJ��
WUDQVIRUPLQJ�� DQDO\VLQJ�� DQQRWDWLQJ�� DQG� LQWHUSUHWLQJ� RWKHU�GDWD�� �&RPPRQ� W\SHV�RI� UHIHUHQFH�GDWD�
LQFOXGH�� VWDQGDUGLVHG� DQG� XVHU� GHILQHG� FRGLQJ� V\VWHPV�� SDUDPHWHUV� DQG� FRQVWDQWV�� DQG� XQLWV� RI�
PHDVXUH���

$OPRVW� DOO� UDZ� GDWD� VHWV� XQGHUJR� SURFHVVLQJ� WR� DSSO\� QHFHVVDU\� FRUUHFWLRQV�� FDOLEUDWLRQV�� DQG�
WUDQVIRUPDWLRQV��3URGXFLQJ�SURFHVVHG�GDWD�VHWV�PD\�LQYROYH�ILOWHULQJ�RSHUDWLRQV�WR�UHPRYH�GDWD�WKDW�
IDLO� WR� PHHW� WKH� UHTXLUHG� OHYHO� RI� TXDOLW\� RU� LQWHJULW\�� DQG� GDWD� WKDW� GR� QRW� IDOO� LQWR� D� UHTXLUHG�
VSHFLILFDWLRQ� WROHUDQFH�� &RQYHUVHO\�� LW� PD\� LQFOXGH� PHUJLQJ� DQG� DJJUHJDWLRQ� RSHUDWLRQV� ZLWK� GDWD�
IURP� RWKHU� VRXUFHV�� 3URFHVVLQJ� UDZ� GDWD� RIWHQ� LQYROYHV� VHYHUDO� VWDJHV�� 7KHUHIRUH� WKH� *ULG� PXVW�
SURYLGH�WKH�DELOLW\�WR�GHILQH�ZRUNIORZV��WR�SDUDOOHOLVH�RSHUDWLRQV��DQG�WR�SHUIRUP�FKHFNSRLQWLQJ�DQG�
UHFRYHU\�WR�D�SRLQW�LQ�WLPH�LQ�WKH�HYHQW�RI�IDLOXUH���

5HVXOW� GDWD� VHWV� DUH� VXEVHWV� RI� RQH� RU� PRUH� GDWDEDVHV� WKDW� PDWFK� D� VHW� RI� SUHGHILQHG� FRQGLWLRQV��
7\SLFDOO\��D� UHVXOW�GDWD�VHW� LV�H[WUDFWHG� IURP�D�GDWDEDVH� IRU� WKH�SXUSRVH�RI�VXEMHFWLQJ� LW� WR� IRFXVHG�
DQDO\VLV� DQG� LQWHUSUHWDWLRQ�� ,W� PD\� EH�D� VWDWLVWLFDO� VDPSOH�RI� D�YHU\� ODUJH�GDWD� UHVRXUFH� WKDW� FDQQRW�
IHDVLEO\�EH�DQDO\VHG� LQ� LWV�HQWLUHW\��RU� LW�PD\�EH�D�VXEVHW�RI� WKH�GDWD�ZLWK�VSHFLILF�FKDUDFWHULVWLFV�RU�
SURSHUWLHV��$�FRS\�RI�UHVXOW�GDWD�PD\�EH�FUHDWHG�DQG�UHWDLQHG�ORFDOO\�IRU�UHDVRQV�RI�SHUIRUPDQFH�RU�
DYDLODELOLW\�� 7KH� DELOLW\� WR� FUHDWH� XVHU� GHILQHG� UHVXOW� VHWV� IURP� RQH� RU� PRUH� GDWDEDVHV� UHTXLUHV� WKH�
*ULG�WR�SURYLGH�D�JUHDW�GHDO�RI�IOH[LELOLW\� LQ�GHILQLQJ�WKH�FRQGLWLRQV�RQ�ZKLFK�GDWD�ZLOO�EH�VHOHFWHG��
DQG�LQ�GHILQLQJ�WKH�RSHUDWLRQV�WKDW�PHUJH�DQG�WUDQVIRUP�GDWD��

'HULYHG�GDWD�VHWV�DUH�FUHDWHG�IURP�RWKHU�H[LVWLQJ�SURFHVVHG�GDWD��UHVXOW�GDWD��RU�RWKHU�GHULYHG�GDWD��
6WDWLVWLFDO� SDUDPHWHUV�� VXPPDULVDWLRQV�� DQG� DJJUHJDWLRQV� DUH� DOO� W\SHV� RI� GHULYHG� GDWD� WKDW� DUH�
LPSRUWDQW� LQ� GHVFULELQJ� GDWD�� DQG� LQ� DQDO\VLQJ� WUHQGV� DQG� FRUUHODWLRQV�� 6WDWLVWLFDOO\� GHULYHG� GDWD�
IUHTXHQWO\�FRPSULVH�D�VLJQLILFDQW�HOHPHQW�RI�WKH�GDWD�KHOG�LQ�D�GDWD�ZDUHKRXVH��'HULYHG�GDWD�VHWV�FDQ�
DOVR�EH�FUHDWHG�E\�UHFRUGLQJ�REVHUYDWLRQV�LQIHUHQFHV��DQG�FRQFOXVLRQV�WKDW�DUH�GUDZQ�GXULQJ�DQDO\VLV�
DQG�LQWHUSUHWDWLRQ�SURFHVVHV��$Q�LPSRUWDQW�IHDWXUH�RI�DOO�GHULYHG�GDWD�LV�WKDW�LW�LV�RIWHQ�YRODWLOH��7KLV�
LV� EHFDXVH� XQGHUVWDQGLQJ� PD\� FKDQJH�� DQG� K\SRWKHVHV� PD\� EH� UHILQHG� RYHU� WKH� FRXUVH� RI� D� VWXG\��
(TXDOO\�� LQIHUHQFH�GDWD�PD\�QRW� DOZD\V�EH�GHILQLWLYH��SDUWLFXODUO\� ZKHQ� LQIHUHQFHV�DUH�GUDZQ�DERXW�
WKH�VDPH�FRUUHFWLRQV�DQG�DQRPDOLHV�EXW� DUH� UHFRUGHG�E\�FROODERUDWRUV�ZLWK�GLIIHUHQW�RSLQLRQV��)RU�
WKLV�UHDVRQ� LW� LV� LPSRUWDQW� WKDW� WKH�*ULG�SURYLGHV� WKH�DELOLW\� WR�PDLQWDLQ�SHUVRQDOLVHG�YHUVLRQV��DQG�
PXOWLSOH�YHUVLRQV�RI�LQIHUHQFH�GDWD��
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���� 3URYHQDQFH��

3URYHQDQFH��VRPHWLPHV�NQRZQ�DV�OLQHDJH��LV�D�UHFRUG�RI�WKH�RULJLQ�DQG�KLVWRU\�RI�D�SLHFH�RI�GDWD��,W�LV�
D�VSHFLDO�IRUP�RI�DXGLW�WUDLO�WKDW�WUDFHV�HDFK�VWHS�LQ�VRXUFLQJ��PRYLQJ��DQG�SURFHVVLQJ�GDWD��WRJHWKHU�
ZLWK� ¶ZKR� GLG� ZKDW� DQG� ZKHQ·�� ,Q� VFLHQFH�� WKH� QHHG� WR� PDNH� XVHU� RI� RWKHU� ZRUNHU·V� GDWD� PDNHV�
SURYHQDQFH�DQ�HVVHQWLDO�UHTXLUHPHQW�LQ�D�*ULG�HQYLURQPHQW��,W�LV�NH\�WR�HVWDEOLVKLQJ�WKH�RZQHUVKLS��
TXDOLW\�� UHOLDELOLW\�DQG�FXUUHQF\�RI�GDWD��SDUWLFXODUO\�GXULQJ�WKH�GLVFRYHU\�SURFHVVHV��3URYHQDQFH�DOVR�
SURYLGHV�LQIRUPDWLRQ�WKDW�LV�QHFHVVDU\�IRU�UHFUHDWLQJ�GDWD��DQG�IRU�UHSHDWLQJ�H[SHULPHQWV�DFFXUDWHO\��
&RQYHUVHO\�� SURYHQDQFH� FDQ� DYRLG� WLPH�FRQVXPLQJ� DQG� UHVRXUFH�LQWHQVLYH� SURFHVVLQJ� H[SHQGHG� LQ�
UHFUHDWLQJ�GDWD��

7KH� VWUXFWXUH� DQG� FRQWHQW� RI� D� UHFRUG� RI� SURYHQDQFH� FDQ� EH� FRPSOH[� EHFDXVH� GDWD�� SDUWLFXODUO\�
GHULYHG�GDWD��RIWHQ�RULJLQDWHV� IURP�PXOWLSOH�VRXUFHV��PXOWL�VWDJHG�SURFHVVLQJ��DQG�PXOWLSOH�DQDO\VLV�
DQG� LQWHUSUHWDWLRQ��)RU�H[DPSOH�� WKH�SURYHQDQFH�RI�GDWD� LQ�DQ�HQJLQH�IDXOW�GLDJQRVLV�PD\�EH�EDVHG�
RQ�� WHFKQLFDO� LQIRUPDWLRQ�IURP�D�FRPSRQHQW�VSHFLILFDWLRQ��SUHGLFWHG�IDLOXUH�GDWD�IURP�D�VLPXODWLRQ�
UXQ� IURP� D� PRGHOOLQJ� DSSOLFDWLRQ�� D� FRUUHODWLRQ� LGHQWLILHG� IURP� GDWD� PLQLQJ� D� GDWD� ZDUHKRXVH� RI�
KLVWRULF� HQJLQH� SHUIRUPDQFH�� DQG� DQ� HQJLQHHU·V� QRWHV� PDGH� ZKHQ� LQVSHFWLQJ� D� IDXOW\� HQJLQH�
FRPSRQHQW���

7KH�*ULG�PXVW�SURYLGH�WKH�FDSDELOLW\�WR�UHFRUG�GDWD�SURYHQDQFH��DQG�WKH�DELOLW\�IRU�D�XVHU�WR�DFFHVV�
WKH�SURYHQDQFH�UHFRUG� LQ�RUGHU�WR�HVWDEOLVK�WKH�TXDOLW\�DQG�UHOLDELOLW\�RI�GDWD���7KH�PHFKDQLVPV�IRU�
FDSWXULQJ�SURYHQDQFH�VKRXOG�EH�DXWRPDWHG�DV�IDU�DV�SRVVLEOH�WR�PLQLPLVH�WKH�QHHG�IRU�PDQXDO�HQWU\��
7KH� *ULG� VKRXOG� SURYLGH� WRROV� WR� DVVLVW� RZQHUV� RI� H[LVWLQJ� GDWD� WR� FUHDWH� LPSRUWDQW� SURYHQDQFH�
HOHPHQWV�ZLWK�WKH�PLQLPXP�RI�HIIRUW��,W�VKRXOG�DOVR�SURYLGH�WRROV�WR�DQDO\VH�SURYHQDQFH�DQG�UHSRUW�
RQ�LQFRQVLVWHQFLHV�DQG�GHILFLHQFLHV�LQ�WKH�SURYHQDQFH�UHFRUG��

���� 'DWD�$FFHVV�&RQWURO��

2QH�RI�WKH�SULQFLSDO�DLPV�RI�WKH�*ULG�LV�WR�PDNH�GDWD�PRUH�DFFHVVLEOH��+RZHYHU��WKHUH�LV�D�QHHG�LQ�
DOPRVW�HYHU\�VFLHQFH�GLVFLSOLQH�WR�OLPLW�DFFHVV�RYHU�VRPH�RI�LWV�GDWD��7KH�*ULG�PXVW�SURYLGH�FRQWUROV�
RYHU�GDWD�DFFHVV�WR�HQVXUH�WKH�FRQILGHQWLDOLW\�RI�WKH�GDWD�LV�PDLQWDLQHG��DQG�WR�SUHYHQW�XVHUV�ZKR�GR�
KDYH�DFFHVV�WR�WKH�GDWD�IURP�FKDQJLQJ�LWV�FRQWHQW�LQ�DQ\�ZD\���

,Q� WKH�*ULG�� LW�PXVW�EH�SRVVLEOH� IRU�D�GDWD�RZQHU� WR�JUDQW�DQG�UHYRNH�DFFHVV�SHUPLVVLRQV�WR�RWKHU�
XVHUV�� RU� WR� GHOHJDWH� WKLV� DXWKRULW\� WR� D� WUXVWHG� WKLUG� SDUW\� RU� GDWD� FXVWRGLDQV�� 7KLV� LV� D� FRPPRQ�
UHTXLUHPHQW�IRU�GDWD�RZQHG�RU�FXUDWHG�E\�DQ�RUJDQLVDWLRQ��H�J��*HQH�VHTXHQFHV��FKHPLFDO�VWUXFWXUHV��
DQG�PDQ\�W\SHV�RI�VXUYH\�GDWD��

7KH� IDFLOLWLHV� WKDW� WKH� *ULG� SURYLGHV� WR� FRQWURO� DFFHVV� PXVW� EH� YHU\� IOH[LEOH� LQ� WHUPV� RI� WKH�
FRPELQDWLRQV�RI�UHVWULFWLRQV�DQG�WKH�OHYHO�RI�JUDQXODULW\�WKDW�FDQ�EH�VSHFLILHG��7KH�UHTXLUHPHQWV�IRU�
FRQWUROOLQJ�WKH�JUDQXODULW\�RI�DFFHVV�FDQ�UDQJH�IURP�DQ�HQWLUH�GDWDEDVH�GRZQ�WR�D�VXE�VHW�RI�WKH�GDWD�
YDOXHV� LQ�D�VXE�VHW�RI� WKH�GDWD�FRQWHQW��)RU�H[DPSOH�� LQ�D�FOLQLFDO�VWXG\� LW�PXVW�EH�SRVVLEOH�WR� OLPLW�
DFFHVV�WR�SDWLHQWV·�WUHDWPHQW�UHFRUGV�EDVHG�RQ�GLDJQRVLV�DQG�DJH�UDQJH��,W�PXVW�DOVR�EH�SRVVLEOH�WR�VHH�
WKH� DJH� DQG� VH[� RI� WKH� SDWLHQWV� ZLWKRXW� NQRZLQJ� WKHLU� QDPHV�� RU� WKH� QDPH� RI� WKHLU� GRFWRU�� 7KH�
VSHFLILFDWLRQ� RI� WKLV� W\SH� RI� UHVWULFWLRQ� LV� YHU\� VLPLODU� WR� VSHFLI\LQJ� GDWD� VHOHFWLRQ� FULWHULD� DQG�
PDWFKLQJ�UXOHV�LQ�GDWD�UHWULHYDO�RSHUDWLRQV��

7KH� DELOLW\� WR� DVVLJQ� DQ\� FRPELQDWLRQ� RI� LQVHUW�� XSGDWH�� DQG� GHOHWH� SULYLOHJHV� WR� WKH� VDPH� OHYHO� RI�
JUDQXODULW\� WR�ZKLFK� UHDG�SULYLOHJH�KDV�EHHQ�JUDQWHG� LV�DQ� LPSRUWDQW� UHTXLUHPHQW��)RU�H[DPSOH��DQ�
RZQHU�PD\�JUDQW�LQVHUW�DFFHVV�WR�HYHU\�FROODERUDWRU�LQ�D�WHDP�VR�WKH\�FDQ�DGG�QHZ�GDWD�WR�D�VKDUHG�
UHVRXUFH�� +RZHYHU�� RQO\� WKH� WHDP� OHDGHU� PD\� EH� JUDQWHG� SULYLOHJH� WR� XSGDWH� RU� GHOHWH� GDWD�� RU� WR�
FUHDWH�D�QHZ�YHUVLRQ�RI�WKH�GDWD�IRU�UHOHDVH�LQWR�WKH�SXEOLF�GRPDLQ���

7KH� *ULG� PXVW� SURYLGH� WKH� DELOLW\� WR� FRQWURO� DFFHVV� EDVHG� RQ� XVHU� UROH� DV� ZHOO� DV� E\� QDPHG�
LQGLYLGXDOV��5ROH�EDVHG�DFFHVV�PRGHOV�DUH� LPSRUWDQW�IRU�FROODERUDWLYH�ZRUNLQJ��ZKHQ�WKH�LQGLYLGXDO�



�
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SHUIRUPLQJ�D�UROH�PD\�FKDQJH�RYHU�WLPH�DQG�ZKHQ�VHYHUDO�LQGLYLGXDOV�PD\�SHUIRUP�WKH�VDPH�UROH�DW�
WKH�VDPH� WLPH�� �5ROH�EDVH�DFFHVV� LV�DQ�VWDQGDUG�IHDWXUH� LQ�PRVW�'%06V�� ,W� LV�FRPPRQO\�H[SORLWHG�
ZKHQ�WKH�GDWDEDVH�FRQWDLQV�D�ZLGH�VXEMHFW�FRQWHQW��VXE�VHWV�RI�ZKLFK�DUH�VKDUHG�E\�PDQ\�XVHUV�ZLWK�
GLIIHUHQW�UROHV���

)RU� DFFHVV� FRQWURO� WR� EH� HIIHFWLYH� LW� PXVW� EH� SRVVLEOH� WR� JUDQW� DQG� UHYRNH� DOO� W\SHV� RI� SULYLOHJHV�
G\QDPLFDOO\�� ,W� PXVW� DOVR� EH� SRVVLEOH� WR� VFKHGXOH� WKH� JUDQWLQJ� DQG� UHYRNLQJ� RI� SULYLOHJHV� WR� VRPH�
SRLQW� LQ� WKH� IXWXUH�� DQG� WR� LPSRVH� D� WLPH�FRQVWUDLQW�� H�J�� DQ� H[SLU\� WLPH�RU�GDWH�� RU� D� DFFHVV� IRU� D�
VSHFLILHG� SHULRG� RI� WLPH�� 'DWD� RZQHUV� ZLOO� EH� UHOXFWDQW� WR� JUDQW� SULYLOHJHV� WR� RWKHUV� LI� WKH� DFFHVV�
FRQWURO� SURFHVV� LV� FRPSOLFDWHG�� WLPH� FRQVXPLQJ�� RU� EXUGHQVRPH�� 7KH� *ULG� PXVW� SURYLGH� IDFLOLWLHV�
WKDW��ZKHQHYHU�SRVVLEOH��HQDEOH�DFFHVV�SULYLOHJHV�WR�EH�JUDQWHG�WR�XVHU�JURXSV�GHFODUDWLYHO\��,W�PXVW�
DOVR� SURYLGH� WRROV� WKDW� HQDEOH� RZQHUV� WR� UHYLHZ� DQG� PDQDJH� SULYLOHJHV� HDVLO\�� ZLWKRXW� QHHGLQJ� WR�
XQGHUVWDQG�RU�HQWHU�WKH�V\QWD[�RI�WKH�DFFHVV�FRQWURO�VSHFLILFDWLRQ���

���� 'DWD�3XEOLVKLQJ�DQG�'LVFRYHU\�

$� SULQFLSDO� DLP� RI� WKH� *ULG� LV� WR� HQDEOH� DQ� H�6FLHQFH� HQYLURQPHQW� WKDW� SURPRWHV� DQG� IDFLOLWDWHV�
VKDULQJ�DQG�FROODERUDWLRQ�RI�UHVRXUFHV��$�PDMRU�FKDOOHQJH�WR�PDNLQJ�GDWD�PRUH�DFFHVVLEOH� WR�RWKHU�
XVHUV�LV�WKH�ODFN�RI�DJUHHG�VWDQGDUGV�IRU�VWUXFWXULQJ�DQG�UHSUHVHQWLQJ�GDWD��7KHUH�LV�DQ�HTXLYDOHQW�ODFN�
RI� VWDQGDUGV� IRU� GHVFULELQJ� SXEOLVKHG� GDWD�� 7KLV� SUREOHP� LV� ZLGHVSUHDG�� HYHQ� LQ� WKRVH� GLVFLSOLQHV�
ZKHUH�WKH�FHQWUDOL]HG�PDQDJHPHQW�DQG�FXUDWLRQ�RI�GDWD�DUH�ZHOO�GHYHORSHG��7KHUHIRUH��LW�LV�LPSRUWDQW�
WKDW�IDFLOLWLHV�WKH�*ULG�SURYLGHV�IRU�SXEOLVKLQJ�GDWD�DUH�H[WUHPHO\�IOH[LEOH��7KH�*ULG�VKRXOG�HQFRXUDJH�
VWDQGDUGL]DWLRQ��EXW�HQIRUFLQJ�LW�PXVW�QRW�EH�D�SUH�UHTXLVLWH�IRU�SXEOLVKLQJ�GDWD��,W�PXVW�VXSSRUW�WKH�
DELOLW\�WR�SXEOLVK�DOO�W\SHV�RI�GDWD��UHJDUGOHVV�RI�YROXPH��LQWHUQDO�VWUXFWXUH�DQG�IRUPDW��,W�PXVW�DOVR�
DOORZ�XVHUV�WR�GHVFULEH�DQG�FKDUDFWHUL]H�SXEOLVKHG�GDWD�LQ�XVHU�GHILQHG�IRUPDWV�DQG�WHUPV���

0HWDGDWD� LV� WKH� WHUP� XVHG� IRU� WKDW� LQIRUPDWLRQ� ZKLFK� GHVFULEHV� D� GDWD� UHVRXUFH� DGHTXDWHO\� RQ� LWV�
GLVFRYHU\��7KH�UHTXLUHPHQWV�IRU�PHWDGDWD�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ������

7KH�PLQLPXP�LQIRUPDWLRQ�WKDW�D�XVHU�PXVW�NQRZ�LQ�RUGHU�WR�UHIHUHQFH�D�GDWD�UHVRXUFH�LV�LWV�QDPH�
DQG� ORFDWLRQ��$�VSHFLILFDWLRQ�RI� LWV� LQWHUQDO�GDWD�VWUXFWXUH� LV�UHTXLUHG�LQ�RUGHU�WR�DFFHVV�LWV�FRQWHQW��
.QRZOHGJH�RI�RZQHUVKLS��FXUUHQF\��DQG�SURYHQDQFH�LV�UHTXLUHG�LQ�RUGHU�WR�HVWDEOLVK�WKH�TXDOLW\�DQG�
UHOLDELOLW\�RI�WKH�GDWD�FRQWHQW�DQG�VR�PDNH�D�MXGJHPHQW�RQ�LWV�YDOXH�DQG�XVH��,Q�DGGLWLRQ��VSHFLILFDWLRQ�
RI� WKH� SK\VLFDO� FKDUDFWHULVWLFV� RI� WKH� GDWD�� H�J�� YROXPH�� QXPEHU� RI� ORJLFDO� UHFRUGV�� DQG� SUHIHUUHG�
DFFHVV�SDWKV��DUH�QHFHVVDU\�LQ�RUGHU�WR�DFFHVV�DQG�WUDQVSRUW�WKH�GDWD�HIILFLHQWO\���

���� 'DWD�3XEOLVKLQJ�)XQFWLRQDOLW\�

,W�LV�DQWLFLSDWHG�WKDW�VSHFLDOLVHG�DSSOLFDWLRQV�PD\�EH�EXLOW�VSHFLILFDOO\�WR�VXSSRUW�WKH�GDWD�SXEOLVKLQJ�
SURFHVV��0XFK�RI�WKH�IXQFWLRQDOLW\�UHTXLUHG�IRU�GHILQLQJ�DQG�PDLQWDLQLQJ�SXEOLFDWLRQ�VSHFLILFDWLRQV�LV�
FRPPRQ�ZLWK�WKDW�UHTXLUHG�IRU�GHILQLQJ�DQG�PDLQWDLQLQJ�PHWDGDWD��

7KH�*ULG�QHHGV�WR�SURYLGH�WKH�DELOLW\�WR�UHJLVWHU�DQG�GHUHJLVWHU�GDWD�UHVRXUFHV�G\QDPLFDOO\��,W�VKRXOG�
EH�SRVVLEOH�WR�VFKHGXOH�ZKHQ�WKHVH�LQVWUXFWLRQV�DUH�DFWLRQHG��DQG�WR�SURSDJDWH�WKHP�WR�VLWHV�KROGLQJ�
UHSOLFDWHV�DQG�FRSLHV�RI� WKH�UHVRXUFHV��,W�VKRXOG�DOVR�EH�SRVVLEOH�HQVXUH�WKH�LQVWUXFWLRQV�DUH�FDUULHG�
RXW�ZKHQ� WKH\� DUH� VHQW� WR� VLWHV� WKDW� DUH� WHPSRUDULO\�XQDYDLODEOH��(YHU\�RSSRUWXQLW\� LQ� PHHWLQJ� WKH�
UHTXLUHPHQWV�PXVW�EH� WDNHQ� WR�HQVXUH� WKDW��ZKHUHYHU�SRVVLEOH�� WKH�PHWDGDWD�GHILQLWLRQ��SXEOLFDWLRQ�
DQG�VSHFLILFDWLRQ�SURFHVVHV�DUH�DXWRPDWHG�DQG�WKDW�WKH�EXUGHQ�RI�PDQXDO�PHWDGDWD�HQWU\�DQG�HGLWLQJ�
LV� PLQLPL]HG�� 7KHUH� LV� D� QHHG� IRU� D� VHW� RI� LQWHOOLJHQW� WRROV� WKDW� FDQ� SURFHVV� H[LVWLQJ� GDWD� E\�
LQWHUSUHWLQJ� VWUXFWXUH� DQG� FRQWHQW�� H[WUDFWLQJ� UHOHYDQW� PHWDGDWD� LQIRUPDWLRQ�� DQG� SRSXODWLQJ�
GHILQLWLRQV�DXWRPDWLFDOO\��,Q�DGGLWLRQ��WKHUH�LV�QHHG�IRU�*ULG�DSSOLFDWLRQV�WR�LQFRUSRUDWH�WKHVH�WRROV�
LQWR� HYHU\� IXQFWLRQDO� FRPSRQHQW� WKDW� LQWHUDFWV� ZLWK� DQ\� VWDJH� RI� GDWD� OLIHF\FOH� VR� WKDW� PHWDGDWD�
LQIRUPDWLRQ�FDQ�EH�FDSWXUHG�DXWRPDWLFDOO\��
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���� 'DWD�'LVFRYHU\�)XQFWLRQDOLW\�

7KH� *ULG�QHHGV� WR� VXSSRUW�GDWD�GLVFRYHU\� WKURXJK� LQWHUDFWLYH�EURZVLQJ� WRROV��DQG�IURP�ZLWKLQ�DQ�
DSSOLFDWLRQ�ZKHQ�GLVFRYHU\�FULWHULD�PD\�EH�SUH�GHILQHG��,W�PXVW�EH�SRVVLEOH� WR�IUDPH�WKH�GLVFRYHU\�
VHDUFK� FULWHULD� XVLQJ� XVHU�GHILQHG� WHUPV� DQG� UXOHV�� DQG� XVLQJ� GHILQHG� QDPLQJ� FRQYHQWLRQV� DQG�
RQWRORJLHV��,W�PXVW�DOVR�EH�SRVVLEOH�WR�OLPLW�GLVFRYHU\�WR�RQH�RU�PRUH�QDPHG�UHJLVWULHV��RU�WR�DOORZ�
XQERXQGHG�VHDUFKLQJ�ZLWKLQ�D�*ULG�HQYLURQPHQW��:KHQ�VHDUFKHV�DUH�FRQGXFWHG��WKH�*ULG�VKRXOG�EH�
DZDUH� RI� UHSOLFDV� RI� UHJLVWULHV� DQG� GDWD� UHVRXUFHV�� DQG� H[SORLW� WKHP� DSSURSULDWHO\� WR� DFKLHYH� WKH�
UHTXLUHG� OHYHOV� RI� VHUYLFH�� � :KHQ� GDWD� UHVRXUFHV� DUH� GLVFRYHUHG� LW� PXVW� EH� SRVVLEOH� WR� DFFHVV� WKH�
DVVRFLDWHG� PHWDGDWD� DQG� WR� QDYLJDWH� WKURXJK� SURYHQDQFH� UHFRUGV� WR� HVWDEOLVK� GDWD� TXDOLW\� DQG�
UHOLDELOLW\�� ,W� PXVW� EH� SRVVLEOH� WR� LQWHUURJDWH� WKH� VWUXFWXUH� DQG� UHODWLRQVKLSV� ZLWKLQ� DQ� RQWRORJ\�
GHILQHG� WR� UHIHUHQFH� WKH�GDWD� FRQWHQW�� WR�YLHZ� WKH�GDWD� LQ� WHUPV�RI�DQ�DOWHUQDWLYH�RQWRORJ\��DQG� WR�
UHYLHZ� WKH� GDWD� FKDUDFWHULVWLFV� DQG� DGGLWLRQDO� GHVFULSWLYH� LQIRUPDWLRQ�� ,W� PXVW� DOVR� EH� SRVVLEOH� WR�
H[DPLQH�WKH�FRQWHQWV�RI�GDWD�UHVRXUFHV�E\�GLVSOD\LQJ�VDPSOHV��YLVXDOL]LQJ��RU�VWDWLVWLFDOO\�DQDO\VLQJ�D�
GDWD�VDPSOH�RU�WKH�HQWLUH�GDWD�VHW��

����� 'DWD�5HWULHYDO�

7KH�DELOLW\�WR�UHWULHYH�GDWD�ZLWKLQ�D�*ULG�HQYLURQPHQW�LV�D�XQLYHUVDO�UHTXLUHPHQW��8VHUV�PXVW�EH�DEOH�
WR�UHWULHYH�GDWD�GLUHFWO\�LQWR�*ULG�DSSOLFDWLRQV��DQG�LQWR�VSHFLDOLVHG�WRROV�XVHG�WR�LQWHUURJDWH��YLVXDOLVH��
DQDO\VH��DQG� LQWHUSUHW�GDWD��7KH�DQDO\VLV�H[HUFLVH� LGHQWLILHG� WKH�QHHG�IRU�D�KLJK�GHJUHH�RI� IOH[LELOLW\�
DQG�FRQWURO� LQ� VSHFLI\LQJ� WKH� WDUJHW�� WKH� RXWSXW�� DQG� WKH� FRQGLWLRQV�RI� WKH� UHWULHYDO��7KHVH�PD\�EH�
VXPPDULVHG�DV�IROORZV���

��� 7KH� *ULG� PXVW� SURYLGH� WKH� DELOLW\� WR� WUDQVODWH� WDUJHW�� RXWSXW�� DQG� UHWULHYDO� FRQGLWLRQ�
SDUDPHWHUV� WKDW� DUH� H[SUHVVHG� LQ� PHWDGDWD� WHUPV� LQWR� SK\VLFDOO\� DGGUHVVDEOH� GDWD�
UHVRXUFHV�DQG�GDWD�VWUXFWXUHV����

��� 7KH�*ULG�PXVW�SURYLGH�WKH�DELOLW\�WR�FRQVWUXFW�VHDUFK�UXOHV�DQG�PDWFKLQJ�FULWHULD�LQ�WKH�
VHPDQWLFV� DQG� V\QWD[� RI� TXHU\� ODQJXDJHV� IURP� WKH� SDUDPHWHUV� WKDW� DUH� VSHFLILHG�� H�J��
REMHFW�GDWDEDVH��UHODWLRQDO�GDWDEDVH��VHPL�VWUXFWXUHG�GDWD�DQG�GRFXPHQW�TXHU\�ODQJXDJHV��
,W�PXVW�DOVR�EH�FDSDEOH�RI�H[WUDFWLQJ�GDWD�IURP�XVHU�GHILQHG�ILOHV�DQG�GRFXPHQWV���

��� :KHQ�PRUH�WKDQ�RQH�GDWD�UHVRXUFH�LV�VSHFLILHG��WKH�*ULG�PXVW�SURYLGH�WKH�DELOLW\�WR�OLQN�
WKHP� WRJHWKHU�� HYHQ� LI� WKH\� KDYH� GLIIHUHQW� GDWD� VWUXFWXUHV�� WR� SURGXFH� D� VLQJOH� ORJLFDO�
WDUJHW�WKDW�JLYHV�FRQVLVWHQW�UHVXOWV���

��� :KHQ� OLQNLQJ� GDWD� UHVRXUFHV�� WKH� *ULG� PXVW� SURYLGH� WKH� DELOLW\� WR� XVH� GDWD� LQ� RQH�
UHVRXUFH�DV�WKH�PDWFKLQJ�FULWHULD�RU�FRQGLWLRQV�IRU�UHWULHYLQJ�GDWD�IURP�DQRWKHU�UHVRXUFH��
L�H�� SHUIRUP� D� VXE�TXHU\�� $V� DQ� H[DPSOH�� LW� VKRXOG� EH� SRVVLEOH� WR� FRPSDUH� SUHGLFWHG�
JHQH� VHTXHQFHV� LQ� D� ORFDO� GDWDEDVH� DJDLQVW� WKRVH� GHILQHG� LQ� D� FHQWUDOLVHG� FXUDWHG�
UHSRVLWRU\��

��� 7KH�*ULG�PXVW�EH�DEOH�WR�FRQVWUXFW�GLVWULEXWHG�TXHULHV�ZKHQ�WKH�WDUJHW�GDWD�UHVRXUFHV�
DUH� ORFDWHG�DW�GLIIHUHQW�VLWHV��DQG�PXVW�EH�DEOH�WR�VXSSRUW�KHWHURJHQHRXV�DQG�IHGHUDWHG�
TXHULHV�ZKHQ�VRPH�GDWD�UHVRXUFHV�DUH�DFFHVVHG�WKURXJK�GLIIHUHQW�TXHU\�ODQJXDJHV��7KH�
LQWHJUDWHG�DFFHVV�SRWHQWLDOO\�QHHGV�WR�VXSSRUW�UHWULHYDO�RI�WH[WXDO��QXPHULF�RU�LPDJH�GDWD�
WKDW� PDWFK� FRPPRQ� VHDUFK� FULWHULD� DQG� PDWFKLQJ� FRQGLWLRQV�� ,Q� FHUWDLQ� LQVWDQFHV�� WKH�
*ULG�PXVW�KDYH�WKH�DELOLW\�WR�PHUJH�DQG�DJJUHJDWH�GDWD�IURP�GLIIHUHQW�UHVRXUFHV�LQ�RUGHU�
WR�UHWXUQ�D�VLQJOH��ORJLFDO�VHW�RI�UHVXOW�GDWD���7KLV�SURFHVV�PD\�LQYROYH�WHPSRUDU\�VWRUDJH�
EHLQJ�DOORFDWHG�IRU�WKH�GXUDWLRQ�RI�WKH�UHWULHYDO��

��� :KHQ� WKH� PHWDGDWD� LQIRUPDWLRQ� LV� DYDLODEOH� DQG� ZKHQ� DGGLWLRQDO� FRQGLWLRQV� DUH�
VSHFLILHG�� WKH� *ULG� VKRXOG� KDYH� WKH� DELOLW\� WR� RYHU�ULGH� VSHFLILHG� FRQWUROV� DQG� PDNH�
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GHFLVLRQV�RQ�WKH�SUHIHUUHG�ORFDWLRQ�DQG�DFFHVV�SDWKV�WR�GDWD��DQG�WKH�SUHIHUUHG�UHWULHYDO�
WLPH�LQ�RUGHU�WR�VDWLVI\�VHUYLFH�OHYHO�UHTXLUHPHQWV��

����� 'DWD�$QDO\VLV�DQG�,QWHUSUHWDWLRQ�

'DWD�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�SURFHVVHV�PD\�UHVXOW�LQ�H[LVWLQJ�GDWD�EHLQJ�PRGLILHG��DQG�LQ�QHZ�GDWD�
EHLQJ�FUHDWHG��,Q�ERWK�FDVHV��WKH�*ULG�PXVW�SURYLGH�WKH�DELOLW\�WR�FDSWXUH�DQG�UHFRUG�DOO�REVHUYDWLRQV��
LQIHUHQFHV��DQG�FRQFOXVLRQV�GUDZQ�GXULQJ�WKHVH�SURFHVVHV��,W�PXVW�DOVR�UHIOHFW�DQ\�QHFHVVDU\�FKDQJHV�
LQ� WKH� DVVRFLDWHG� PHWDGDWD�� )RU� UHDVRQV� RI� SURYHQDQFH� WKH� *ULG� PXVW� FDSWXUH� WKH� ZRUNIORZ�
DVVRFLDWHG�ZLWK�DQ\�FKDQJH�LQ�GDWD�RU�LQ�WKH�FUHDWLRQ�RI�QHZ�GDWD��7KH�OHYHO�RI�GHWDLO�LQ�WKH�ZRUNIORZ�
VKRXOG� EH� VXIILFLHQW� WR� UHSUHVHQW� DQ� HOHFWURQLF� ODE� ERRN�� ,W� VKRXOG� DOVR� DOORZ� WKH� ZRUNIORZ� WR� EH�
UHSOD\HG� LQ�RUGHU� WR� UHSURGXFH� WKH�DQDO\VLV� VWHSV�DFFXUDWHO\�DQG� WR�GHPRQVWUDWH� WKH�SURYHQDQFH�RI�
DQ\�GHULYHG�GDWD��

7KHUH�DUH�D�QXPEHU�RI�UHDVRQV�ZK\�XVHUV�PD\�QHHG�WR�FDUU\�RXW�DQDO\VLV�RQ�ORFDOO\�PDLQWDLQHG�FRSLHV�
RI� GDWD� UHVRXUFHV�� ,W� PD\� EH� EHFDXVH� LQWHUDFWLYH� DQDO\VLV� ZRXOG� RWKHUZLVH� EH� SUHFOXGHG� EHFDXVH�
QHWZRUN�SHUIRUPDQFH� LV�SRRU��GDWD�DFFHVV�SDWKV�DUH�VORZ��RU�EHFDXVH�GDWD�UHVRXUFHV�DW�UHPRWH�VLWHV�
KDYH�OLPLWHG�DYDLODELOLW\��,W�PD\�EH�EHFDXVH�WKH�DQDO\VLV�LV�FRQILGHQWLDO��RU�LW�PD\�EH�EHFDXVH�VHFXULW\�
FRQWUROV� UHVWULFW� DFFHVV� WR� UHPRWH� VLWHV�� 7KH� *ULG� PXVW� KDYH� WKH� FDSDELOLW\� WR� UHFRUG� ZKHQ� XVHUV�
VLJQLI\�WKDW�WKH\�KDYH�WDNHQ�D�ORFDO��RU�SHUVRQDO�FRS\�RI�GDWD�IRU�DQDO\VLV�DQG�LQWHUSUHWDWLRQ��DQG�PXVW�
EH�DEOH�WR�DOHUW�XVHUV�ZKHQ�WKH�RULJLQDO�GDWD�FRQWHQW�FKDQJHV��,W�PXVW�DOVR�SURYLGH�IDFLOLWLHV�IRU�XVHUV�
WR� FRQVROLGDWH� FKDQJHV� PDGH� WR� D� SHUVRQDO� FRS\� EDFN� LQWR� WKH� RULJLQDO� GDWD�� :KHQ� WKLV� DFWLRQ� LV�
SHUPLWWHG�� WKH�*ULG�PXVW�HLWKHU� UHVROYH�DQ\�GDWD� LQWHJULW\�FRQIOLFWV� DXWRPDWLFDOO\��RU�PXVW�DOHUW� WKH�
XVHU�DQG�VXVSHQG�WKH�FRQVROLGDWLRQ�XQWLO�WKH�FRQIOLFWV�KDYH�EHHQ�UHVROYHG�PDQXDOO\��

����� 0RGHV�RI �:RUNLQJ�ZLWK�'DWD�

7KH� UHTXLUHPHQWV� DQDO\VLV� LGHQWLILHG� WZR� PHWKRGV� RI� ZRUNLQJ� ZLWK� GDWD�� WKH� WUDGLWLRQDO� DSSURDFK�
EDVHG�RQ�EDWFKHG�ZRUN�VXEPLWWHG�IRU�EDFNJURXQG�SURFHVVLQJ��DQG�LQWHUDFWLYH�ZRUNLQJ���%DFNJURXQG�
ZRUNLQJ�LV�WKH�SUHGRPLQDQW�PHWKRG�IRU�FRPSXWH�LQWHQVLYH�RSHUDWLRQV�WKDW�SURFHVV�ODUJH�YROXPHV�RI�
GDWD� LQ� ILOH� VWUXFWXUHV�� � 8VHUV� WHQG� WR� H[DPLQH�� DQDO\VH�� DQG� LQWHUSUHW� SURFHVVHG� GDWD� LQWHUDFWLYHO\�
XVLQJ� WRROV� WKDW� SURYLGH� VRSKLVWLFDWHG� YLVXDOL]DWLRQ� WHFKQLTXHV�� DQG� VXSSRUW� FRQFXUUHQW� VWUHDPV� RI�
DQDO\VLV���

7KH�*ULG�PXVW�SURYLGH�WKH�FDSDELOLW\�WR�FDSWXUH�FRQWH[W�FUHDWHG�EHWZHHQ�GDWD�DQDO\VHV�GXULQJ�EDWFK�
DQG� LQWHUDFWLYH�ZRUNIORZV��DQG�FRQWH[W�FUHDWHG�EHWZHHQ�GDWD�RI�GLIIHUHQW� W\SHV�DQG�UHSUHVHQWDWLRQV�
GUDZQ�IURP�GLIIHUHQW�GLVFLSOLQHV���,W�PXVW�DOVR�EH�DEOH�WR�PDLQWDLQ�WKH�FRQWH[W�RYHU�D�ORQJ�SHULRG�RI�
WLPH��H�J�� WKH�GXUDWLRQ�RI�D�VWXG\��7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�LQWHUGLVFLSOLQDU\�UHVHDUFK��H�J��DQ�
HFRORJLFDO� VWXG\� LQYHVWLJDWLQJ� WKH� LPSDFW� RI� LQGXVWULDO� SROOXWLRQ� PD\� FUHDWH� DQG� PDLQWDLQ� FRQWH[W�
EHWZHHQ�FKHPLFDO��FOLPDWLF��VRLO��VSHFLHV�DQG�VRFLRORJLFDO�GDWD��

����� 'DWD�0DQDJHPHQW�2SHUDWLRQV�

7KH� SURVSHFW� RI� DOPRVW� XQOLPLWHG� FRPSXWLQJ� UHVRXUFHV� WR� FUHDWH�� SURFHVV�� DQG� DQDO\VH� DOPRVW�
XQOLPLWHG� YROXPHV� RI� GDWD� LQ� D� *ULG� ¶RQ� GHPDQG·� HQYLURQPHQW� SUHVHQWV� D� QXPEHU� RI� VLJQLILFDQW�
FKDOOHQJHV�� 1RW� OHDVW� LV� WKH� FKDOOHQJH� RI� PDQDJLQJ� HIIHFWLYHO\� DOO� GDWD� WKDW� FDQ� EH� GLVFRYHUHG� DQG�
DFFHVVHG��

*LYHQ� WKH� FXUUHQW�JURZWK� UDWH� LQ�GDWD�YROXPHV��SRWHQWLDOO\�ELOOLRQV�RI�GDWD� UHVRXUFHV�RI�HYHU\� W\SH�
DQG� VL]H� FRXOG� EH� PDGH� DYDLODEOH� LQ� D� *ULG� HQYLURQPHQW� RYHU� WKH� QH[W� IHZ� \HDUV�� 7KH� *ULG� PXVW�
SURYLGH�WKH�FDSDELOLW\� WR�PDQDJH�WKHVH�GDWD�UHVRXUFHV�DFURVV�PXOWLSOH��KHWHURJHQHRXV�HQYLURQPHQWV�
JOREDOO\��ZKHUH�UHTXLUHG�RQ�D���[�[���KRXU�DYDLODELOLW\�EDVLV��'DWD�PDQDJHPHQW�IDFLOLWLHV�PXVW�HQVXUH�
WKDW�GDWD�UHVRXUFH�FDWDORJXHV��RU�UHJLVWULHV��DUH�DOZD\V�DYDLODEOH�DQG�WKDW�WKH�GHILQLWLRQV�WKH\�FRQWDLQ�
DUH� FXUUHQW�� DFFXUDWH�� DQG�FRQVLVWHQW��7KLV� HTXDOO\�DSSOLHV� WR� WKH�FRQWHQW�RI�GDWD� UHVRXUFHV� WKDW�DUH�
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ORJLFDOO\�JURXSHG�LQWR�YLUWXDO�GDWDEDVHV��RU�DUH�UHSOLFDWHG�DFURVV�UHPRWH�VLWHV��,W�PD\�EH�QHFHVVDU\�WR�
UHSOLFDWH�GDWD� UHVRXUFH�FDWDORJXHV�� IRU�SHUIRUPDQFH�RU� IDLO�RYHU�UHDVRQV��7KH�IDFLOLWLHV�PXVW� LQFOXGH�
WKH�DELOLW\� WR�SHUIRUP�V\QFKURQL]DWLRQV�G\QDPLFDOO\�RU� WR�VFKHGXOH�WKHP��DQG�WKH\�PXVW�EH�DEOH�WR�
FRSH�ZLWK�IDLOXUH�LQ�WKH�QHWZRUN�RU�IDLOXUH�DW�D�UHPRWH�VLWH���

$Q�LQFUHDVLQJ�DPRXQW�RI�WKH�GDWD�LQ�VFLHQFH�LV�EHLQJ�VWRUHG�LQ�FRPSOH[�GDWD�VWUXFWXUHV�RI�PL[HG�GDWD�
IRUPDW� DQG� UHSUHVHQWDWLRQ��&RPSOH[�GDWD� VWUXFWXUHV� UHIOHFW� UXOHV� DQG� UHODWLRQVKLSV� LQ� WKH�GDWD��DQG�
WKLV� LQ� WXUQ� PDNHV� WKH� QHHG� WR� PDLQWDLQ� UHIHUHQWLDO� LQWHJULW\� PRUH� FULWLFDO�� $� IDLOXUH� LQ� UHIHUHQWLDO�
LQWHJULW\�FDQ�UHVXOW�IURP�PHGLD�IDLOXUH��IURP�WUDQVDFWLRQ�IDLOXUH��E\�IDLOXUH�LQ�V\QFKURQL]DWLRQ��DQG�E\�
KXPDQ�HUURU��:KDWHYHU�WKH�FDXVH�� LW�FDQ�SRWHQWLDOO\�LQYDOLGDWH�SDUW�RU�DOO�RI�WKH�GDWD��7KHUHIRUH��WKH�
*ULG�PXVW�SURYLGH�WKH�DELOLW\�WR�UHFRYHU�WKH�GDWD�WR�D�FRQVLVWHQW�VWDWH�DW�DQ�HDUOLHU�SRLQW�LQ�WLPH���7KLV�
UHTXLUHV�WKDW�GDWD�UHVRXUFHV�DUH�EDFNHG�XS�UHJXODUO\��DQG�WKDW�ZKHQ�QHFHVVDU\�UHFRYHU\�FDQ�WDNH�SODFH�
RQOLQH�ZLWKRXW�ORVV�RI�VHUYLFH��

$Q� LQFUHDVLQJ� DPRXQW� RI� GDWD� KHOG� LQ� FRPSOH[� GDWD� VWUXFWXUHV� LV� YRODWLOH�� DQG� FRQVHTXHQWO\� WKH�
SRWHQWLDO�IRU�ORVV�RI�UHIHUHQWLDO�LQWHJULW\�WKURXJK�GDWD�FRUUXSWLRQ�LV�VLJQLILFDQWO\�LQFUHDVHG��7KH�*ULG�
PXVW�SURYLGH�IDFLOLWLHV�WKDW�PLQLPL]H�WKH�SRVVLELOLW\�RI�GDWD�FRUUXSWLRQ�RFFXUULQJ��2QH�REYLRXV�ZD\�LV�
WR� HQIRUFH� DFFHVV� FRQWUROV� VWULQJHQWO\� WR� SUHYHQW� XQDXWKRUL]HG� XVHUV� JDLQLQJ� DFFHVV� WR� GDWD�� HLWKHU�
WKURXJK�SRRU�VHFXULW\�FRQWUROV� LQ� WKH�DSSOLFDWLRQ�RU�E\�DQ\� LOOHJDO�PHDQV��$�VHFRQG��PRUH�UHOHYDQW�
DSSURDFK�� LV� IRU� WKH� *ULG� WR� SURYLGH� D� WUDQVDFWLRQ� FDSDELOLW\� WKDW� PDLQWDLQV� UHIHUHQWLDO� LQWHJULW\� E\�
FRRUGLQDWLQJ�RSHUDWLRQV�DQG�XVHU�FRQFXUUHQF\�LQ�DQ�RUGHUO\�PDQQHU��DV�GHVFULEHG�LQ�>3HDUVRQ���@��

�� 'DWDEDVH�$FFHVV�DQG�,QWHJUDWLRQ�)XQFWLRQDOLWLHV�

���� 3XEOLFDWLRQ�DQG�'LVFRYHU\�

,Q� D� VHUYLFH�EDVHG� DUFKLWHFWXUH�� D� VHUYLFH� SURYLGHU� SXEOLVKHV� D� GHVFULSWLRQ� RI� D� VHUYLFH� WR� D� VHUYLFH�
UHJLVWU\��7KLV�UHJLVWU\�FDQ�WKHQ�EH�FRQVXOWHG��E\�D�VHUYLFH�UHTXHVWRU��DQ�DSSURSULDWH�VHUYLFH�GHVFULSWLRQ�
H[WUDFWHG��DQG�ILQDOO\�D�ELQGLQJ�FUHDWHG�WKDW�DOORZV�FDOOV� WR�EH�PDGH�WR�WKH�VHUYLFH�E\�WKH�UHTXHVWRU�
>.UHJHU���@�� 6XFK� D� UHJLVWU\� FDQ� XVH� VWDQGDUG� GHVFULSWLRQ� PRGHOV�� VXFK� DV� 8'',�� RU� SURYLGH�
DOWHUQDWLYH�SURMHFW�RU�UHJLVWU\�VSHFLILF�ORRNXSV��

7KH�QHHG�WR�SURYLGH�HIIHFWLYH�SXEOLFDWLRQ�DQG�GLVFRYHU\�PHDQV�WKDW�GHVFULSWLRQV�RI�GDWDEDVH�VHUYLFHV��
OLNH�RWKHU�VHUYLFHV��PXVW�EH�GHYHORSHG��$�EDVLF�VHUYLFH�GHVFULSWLRQ�FRXOG�EH�WKH�:6'/�RI�WKH�VHUYLFH��
6XFK�LQIRUPDWLRQ�LV�HVVHQWLDO�WR�HQDEOLQJ�FDOOV�WR�EH�PDGH�WR�WKH�VHUYLFH��EXW�LV�OLNHO\�WR�EH�OHVV�XVHIXO�
WR�UHTXHVWRUV�WKDW�ZDQW�WR�VHOHFW�D�GDWDEDVH�VHUYLFH�EDVHG�RQ�LWV�FDSDELOLWLHV�DQG�WKH�GDWD�LW�LV�PDNLQJ�
DYDLODEOH��7KXV�LW�PLJKW�EH�XVHIXO�WR�SXEOLVK�VXEVWDQWLDO�LQIRUPDWLRQ�RQ�WKH�FRQWHQWV�RI�WKH�GDWDEDVH��
LQ�DGGLWLRQ�WR�GHWDLOV�RI�WKH�RSHUDWLRQV�WKDW�WKH�GDWDEDVH�VHUYLFH�VXSSRUWV���7KH�HIIHFWLYHQHVV�RI�VXFK�
GHVFULSWLRQV� ZRXOG� EH� VLJQLILFDQWO\� LQFUHDVHG� LI� GLIIHUHQW� VHUYLFHV� SXEOLVKHG� GHVFULSWLRQV� RI� WKHLU�
FRQWHQWV�DQG�FDSDELOLWLHV�XVLQJ�FRQVLVWHQW�WHUPV�DQG�VWUXFWXUHV��)RU�H[DPSOH��LQ�2*6$�>)RVWHU���D@��
VHUYLFH�GDWD�HOHPHQWV�DOORZ�D�VHUYLFH�WR�GHVFULEH�LWVHOI�XVLQJ�DQ�;0/�6FKHPD��7KH�SURYLVLRQ�RI�VWDQGDUG�
VFKHPD�GHILQLWLRQV� IRU� WKH�FRQWHQWV� DQG�FDSDELOLWLHV�RI�GDWDEDVH�VHUYLFHV�VHHPV� OLNH�DQ�DSSURSULDWH�
WDVN�IRU�WKH�'$,6�:RUNLQJ�*URXS��

���� 6WDWHPHQWV�

'DWDEDVH� VWDWHPHQWV� DOORZ�KLJK�OHYHO�GDWDEDVH�RSHUDWLRQV�� VXFK�DV�TXHULHV��XSGDWHV��RSHUDWLRQ�FDOOV��
EXON�ORDGV�DQG�VFKHPD�FKDQJH�RSHUDWLRQV�WR�EH�VHQW�WR�D�GDWDEDVH�V\VWHP�IRU�H[HFXWLRQ���7KLV�LPSOLHV�
WKDW� WKH� GDWDEDVH� V\VWHP� RYHU� ZKLFK� D� VHUYLFH� LV� EHLQJ� SURYLGHG� VXSSRUWV� D� TXHU\� RU� FRPPDQG�
ODQJXDJH� LQWHUIDFH�� 7KLV� LV� FHUWDLQO\� WUXH� IRU� UHODWLRQDO�GDWDEDVHV��EXW� LV� OHVV�XQLIRUPO\� WKH�FDVH� IRU�
REMHFW� GDWDEDVHV�� $V� VXFK�� WKLV� LV� DQ� DUHD� LQ� ZKLFK� WKHUH� PD\� EH� GLIILFXOWLHV� VXSSRUWLQJ� FRQVLVWHQW�
VHUYLFH�LQWHUIDFHV�WR�GLIIHUHQW�GDWDEDVH�SDUDGLJPV�DQG�SURGXFWV��
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'DWDEDVH� VWDWHPHQWV� PD\� LQYROYH� VLJQLILFDQW� SURFHVVLQJ� WLPH�� DV� WKH\� PD\� UHTXLUH� DFFHVV� WR� RU�
WUDQVIHUULQJ� RI� VXEVWDQWLDO� DPRXQWV� RI� GDWD�� :H� DVVXPH� WKDW� HDFK� RSHUDWLRQ� JRHV� WKURXJK� WKUHH�
SKDVHV��

��� 3UHSDUDWLRQ� DQG� YDOLGDWLRQ�� GXULQJ� ZKLFK� WKH� RSHUDWLRQ� LV� FKHFNHG� WR� HQVXUH� WKDW� LW� LV�
LQWHUQDOO\�FRQVLVWHQW�DQG�WKDW�LW�FRQIRUPV�WR�WKH�GDWD�PRGHO�RI�WKH�GDWDEDVH��

��� $SSOLFDWLRQ�� GXULQJ� ZKLFK� WLPH� XSGDWHV� DUH� SHUIRUPHG�� RU� WKH� TXHU\� HYDOXDWHG� DQG�
UHVXOWV�FRQVWUXFWHG��

��� 5HVXOW� 'HOLYHU\�� GXULQJ� ZKLFK� WLPH� UHVXOWV� DUH� PDGH� DYDLODEOH� WR� WKH� FDOOHU� RI� WKH�
RSHUDWLRQ��

,W� LV� HQYLVDJHG� WKDW� D� VWDWHPHQW� LQWHUIDFH�PD\�DOORZ�WKHVH�VWHSV� WR�EH�SHUIRUPHG�V\QFKURQRXVO\�RU�
DV\QFKURQRXVO\��)RU�H[DPSOH��D�4XHU\�RSHUDWLRQ�PLJKW�SHUIRUP�DOO�WKUHH�VWHSV�DERYH��DQG�UHWXUQ�WKH�
UHVXOW��ZLWK�WKH�VHUYLFH�UHTXHVWRU�EORFNLQJ�XQWLO�WKH�TXHU\�KDV�EHHQ�HYDOXDWHG�DQG�WKH�UHVXOW�GHOLYHUHG��
$OWHUQDWLYHO\��D�4XHU\�RSHUDWLRQ�PD\�FRPSOHWH�DIWHU�VWHS������SURYLGLQJ�DQ�LQGLFDWLRQ�RI�VXFFHVV�WR�WKH�
UHTXHVWRU��ZKLFK�LV�VXEVHTXHQWO\�LQIRUPHG�YLD�D�QRWLILFDWLRQ�PHFKDQLVP�ZKHQ�VWHSV�����DQG�����KDYH�
FRPSOHWHG��)DFWRUV�VXFK�DV�DQWLFLSDWHG�TXHU\�H[HFXWLRQ�WLPHV�DQG�UHVXOW�VL]HV�FRXOG�EH�LPSRUWDQW�LQ�
GHWHUPLQLQJ�ZKLFK�DSSURDFK�LV�PRVW�VXLWDEOH�LQ�D�JLYHQ�VLWXDWLRQ��

$� VLQJOH�GDWDEDVH� VHUYLFH�PLJKW�RIWHQ� VXSSRUW� VHYHUDO�QRWDWLRQV�� �)RU� H[DPSOH��;TXHU\� DQG�;SDWK�
PLJKW� ERWK� EH� VXSSRUWHG� E\� DQ� LQWHUIDFH� WR� DQ� ;0/� UHSRVLWRU\�� � :KHQ� D� GDWDEDVH� VHUYLFH� LV�
GHVFULEHG� LQ� D� VWDQGDUG� ZD\�� LW� VKRXOG� LQGLFDWH� ZKLFK� QRWDWLRQV� LW� LV� SUHSDUHG� WR� XVH�� DQG� WKLV�
LQIRUPDWLRQ�PD\�SHULRGLFDOO\�EH�PRGLILHG�GXULQJ�WKH�OLIHWLPH�RI�WKH�VHUYLFH��

$OWKRXJK� VWDQGDUG� $3,V� KDYH� EHHQ� GHILQHG� IRU� XVH� ZLWK� PXOWLSOH� GDWDEDVH� SURGXFWV� �H�J��� -'%&��
2'%&��ZH�NQRZ�RI�QR�VWDQGDUG�GDWDEDVH�VWDWHPHQW�LQWHUIDFHV�ZLWKLQ�WKH�:HE�6HUYLFHV�FRPPXQLW\��
VR� WKLV� LV� DQ� DUHD� LQ� ZKLFK� WKH� '$,6� :RUNLQJ� *URXS� PLJKW� KRSH� WR� PDNH� D� FRQWULEXWLRQ�� 'UDIW�
VSHFLILFDWLRQV��H�J���>.UDXVH���@��DUH�DYDLODEOH�IRU�GLVFXVVLRQ�RQ�WKH�'$,6�:::�VLWH��

���� 6WUXFWXUHG�'DWD�7UDQVSRUW�

7KH�SURYLVLRQ�RI�DQ�HIILFLHQW�GDWD�WUDQVSRUW�LQIUDVWUXFWXUH�KDV�EHHQ�FHQWUDO�WR�*ULG�PLGGOHZDUH�IURP�
DQ�HDUO\�VWDJH��)XUWKHUPRUH��ZRUN�KDV�WDNHQ�SODFH�WR�SURYLGH�KLJKHU�OHYHO�VHUYLFHV�IRU�ILOH�DFFHVV�DQG�
PDQLSXODWLRQ��VXFK�DV�*$66�>%HVWHU���@��+RZHYHU�� LW�VHHPV�OLNHO\�WKDW�WKHUH�LV�VFRSH�IRU�DGGLWLRQDO�
GDWD� WUDQVSRUW� VHUYLFHV� WKDW� PLJKW� EH� XVHG�� IRU� H[DPSOH�� IRU� GHOLYHULQJ� ODUJH� TXHU\� UHVXOWV�� 6XFK� D�
KLJKHU�OHYHO�*ULG�GDWD�WUDQVSRUW�VHUYLFH�PLJKW��

��� 'HOLYHU�GDWD�IURP�RQH�VRXUFH�WR�PDQ\�GHVWLQDWLRQV�DORQJ�D�VHULHV�RI�FKDQQHOV��

��� 3URYLGH� V\VWHPDWLF� ZD\V� WR� SHUIRUP� WUDQVIRUPDWLRQV�� HQFU\SWLRQ� RU� FRPSUHVVLRQ� RQ�
VHOHFWHG�FKDQQHOV��

��� 3URYLGH�FRQVLVWHQW�PHFKDQLVPV�IRU�QRWLILFDWLRQ�RI�VXFFHVVIXO�RU�XQVXFFHVVIXO�GHOLYHU\��RU�
IRU�PRQLWRULQJ�SURJUHVV�WRZDUGV�FRPSOHWLRQ�RI�D�GHOLYHU\�UHTXHVW��

��� 8VH�GLIIHUHQW�SURWRFROV�IRU�GHOLYHU\�DORQJ�GLIIHUHQW�FKDQQHOV��

:H�DUH�QRW�DZDUH�RI�VWDQGDUG�VHUYLFH� LQWHUIDFHV�WKDW�FRYHU�VXFK�FDSDELOLWLHV��VR�VXFK�IXQFWLRQDOLWLHV�
FRXOG�EH�VHHQ�DV�FDQGLGDWHV�IRU�VWDQGDUGL]DWLRQ�WKURXJK�WKH�**)��

���� 7UDQVDFWLRQV�

7UDQVDFWLRQV� DUH� FUXFLDO� WR� GDWDEDVH� PDQDJHPHQW�� LQ� WKDW� WKH\� DUH� FHQWUDO� WR� UHOLDELOLW\� DQG�
FRQFXUUHQF\�FRQWURO��7UDQVDFWLRQV��KRZHYHU��DUH�QRW�GDWDEDVH�VSHFLILF�DUWHIDFWV�²�RWKHU�SURJUDPV�FDQ�
DQG� GR� SURYLGH� WUDQVDFWLRQDO� IHDWXUHV� WKURXJK� PLGGOHZDUH� VHUYLFHV� WKDW� FRQIRUP� WR� LQGXVWU\�
VWDQGDUGV��H�J���20*��-�((���7KLV�VHFWLRQ�JLYHV�DQ�LQGLFDWLRQ�RI�KRZ�D�WUDQVDFWLRQ�VHUYLFH�PLJKW�EH�
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XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�GDWDEDVH�VHUYLFH��DQG�LW�DOVR�H[SODLQV�KRZ�VXFK�D�VHUYLFH�PD\�EH�H[WHQGHG�
WR�VDWLVI\�D�PRUH�IOH[LEOH�UHTXLUHPHQW�WR�FRRUGLQDWH�RSHUDWLRQV�DFURVV�D�JULG��

$� PLQLPDO� WUDQVDFWLRQ� LQWHUIDFH� WKDW� D� *ULG� VHUYLFH� PLJKW� VXSSRUW� FRXOG� LQFOXGH� %HJLQ7UDQVDFWLRQ��
&RPPLW�DQG�5ROOEDFN�RSHUDWLRQV��WKHUHE\�DOORZLQJ�D�FOLHQW�WR�FRRUGLQDWH�DFFHVVHV�WR�D�VLQJOH�GDWDEDVH�
VHUYLFH�� � +RZHYHU�� LW� PD\� EH� QHFHVVDU\� IRU� D� WUDQVDFWLRQ� WR� VSDQ� PXOWLSOH� VHUYLFHV�� � ,I� D� GDWDEDVH�
VHUYLFH�LV� WR�EH�DEOH�WR�SDUWLFLSDWH�LQ�GLVWULEXWHG�WUDQVDFWLRQV��LW�PXVW�SURYLGH�RSHUDWLRQV�IRU�XVH�E\�
WKH� WUDQVDFWLRQ� PDQDJHU� WKDW� LV� RYHUVHHLQJ� WKH� GLVWULEXWHG� WUDQVDFWLRQ�� )RU� H[DPSOH�� WKLV� PLJKW�
LQFOXGH� D� 3UHSDUH7R&RPPLW� RSHUDWLRQ� IRU�XVH�E\� D� WZR�SKDVH�FRPPLW�SURWRFRO� WR�HQVXUH� WKDW� DOO�RU�
QRQH�RI�WKH�GDWDEDVH�VHUYLFHV�SDUWLFLSDWLQJ�LQ�D�GLVWULEXWHG�WUDQVDFWLRQ�FRPPLW��

$OWKRXJK�WUDQVDFWLRQV�DUH�D�IXQGDPHQWDO�FRQFHSW�IRU�GDWDEDVH�RSHUDWLRQV��WKH�*ULG�FRXOG�EH�IHOW�WR�
UHTXLUH� DGGLWLRQDO� DQG� PRUH� IOH[LEOH� PHFKDQLVPV� IRU� FRQWUROOLQJ� UHTXHVWV� DQG� RXWFRPHV� WKDQ� DUH�
W\SLFDOO\�RIIHUHG�E\�WUDGLWLRQDO�GLVWULEXWHG�DQG�GDWDEDVH�WUDQVDFWLRQ�PRGHOV��6RPH�VSHFLILF�GLIIHUHQFHV�
EHWZHHQ�WKH�*ULG�DQG�WUDGLWLRQDO�REMHFW�WUDQVDFWLRQ�HQYLURQPHQWV�DUH� 

• 0XOWL�VLWH� FROODERUDWLRQV� WKDW�RIWHQ� UHO\�RQ�DV\QFKURQRXV�PHVVDJLQJ��:KLOH� WKLV�PRGHO�
DOVR� RFFXUV� LQ� WUDGLWLRQDO� GLVWULEXWHG� DQG� GDWDEDVH� V\VWHPV�� WKH� WUDQVDFWLRQV� LQ� D�
WUDGLWLRQDO� V\VWHP�DUH� W\SLFDOO\�FKDLQHG� WRJHWKHU� UDWKHU� WKDQ�FRQVLGHUHG�DV�D�SDUW�RI�DQ�
RYHUDOO�FRQFXUUHQWO\�H[HFXWLQJ�FROODERUDWLRQ��

• 2SHUDWLRQV� DFURVV� WKH� *ULG� LQKHUHQWO\� DUH� FRPSRVHG� RI� EXVLQHVV� SURFHVVHV� WKDW� VSDQ�
PXOWLSOH�UHJLRQV�RI�FRQWURO��6XFK�DQ�HQYLURQPHQW�FRQWUDVWV�VLJQLILFDQWO\�ZLWK�WUDGLWLRQDO�
GLVWULEXWHG�DQG�GDWDEDVH� V\VWHPV��ZKHUH� WKH�SURFHVVLQJ�GHGLFDWHV� UHVRXUFHV�H[FOXVLYHO\�
WR�WKH�H[HFXWLQJ�WUDQVDFWLRQ��GDWDEDVH�ORFNV��WKUHDGV��DQG�VR�RQ����

• 7UDGLWLRQDO� GLVWULEXWHG� DQG� GDWDEDVH� WUDQVDFWLRQ� PRGHOV� RSWLPLVH� H[HFXWLRQ� IRU� KLJK�
YROXPH��VKRUW�GXUDWLRQ�WUDQVDFWLRQV�DQG�FRQYHUVDWLRQV��*ULG�RSHUDWLRQV�ZLOO�W\SLFDOO\�EH�
RI�ORQJHU�GXUDWLRQ���

,QVWHDG�RI�VLPSO\�H[WHQGLQJ�DQ�H[LVWLQJ�WUDQVDFWLRQ�PRGHO�WR�WKH�*ULG��DQ�LQFUHPHQWDO�DSSURDFK�PD\�
EH�DSSURSULDWH��

��� &RQVWUXFWLRQ�RI�D�FRUH�DFWLYLW\�VHUYLFH�PRGHO� WKDW�SURYLGHV�WKH�FDSDELOLW\� WR�VSHFLI\�DQ�
RSHUDWLRQDO�FRQWH[W�IRU�D�UHTXHVW��RU�VHULHV�RI�UHTXHVWV���FRQWUROOLQJ�WKH�GXUDWLRQ�RI�WKH�
DFWLYLW\��DQG�GHILQLQJ�WKH�SDUWLFLSDQWV�HQJDJHG�LQ�WKH�RXWFRPH�GHFLVLRQ��$Q�H[DPSOH�RI�
VXFK�D�VHUYLFH�LV�WKH�$GGLWLRQDO�6WUXFWXULQJ�0HFKDQLVPV�IRU�WKH�276�6SHFLILFDWLRQ�IURP�
WKH�20*�>20*���@��ZKLFK�LV�DOVR�EHLQJ�DGRSWHG�ZLWKLQ�WKH�-DYD�$FWLYLW\�6HUYLFH����

��� 'HYHORSPHQW�RI�D�+LJK�/HYHO�6HUYLFH��+/6��WKDW�SURYLGHV�LPSOHPHQWDWLRQ�RI�SDWWHUQV�
W\SLFDO�LQ�D�*ULG�HQYLURQPHQW��H�J��

• 7UDGLWLRQDO� GLVWULEXWHG� DQG� GDWDEDVH� PRGHO� ZKHUH� RSHUDWLRQV� RFFXU� FRPSOHWHO\� RU�
QRW� DW� DOO�� 6XFK� D� FRPSOHWLRQ� SURFHVVLQJ� VHPDQWLF� SURYLGHV� WKH� EHKDYLRXU� RI� D�
WUDGLWLRQDO�WUDQVDFWLRQ�PRGHO��L�H���D�WZR�SKDVH�FRPPLWPHQW�VHPDQWLF���

• 5HOD[HG� VHPDQWLFV� VXFK� DV� FRQYHUVDWLRQV� RU� FROODERUDWLRQV�� ZKHUH� D� VHULHV� RI�
RSHUDWLRQV�RFFXU�LQ�D�PRUH�ORRVHO\�FRRUGLQDWHG�DFWLYLW\��7KH�SDUWLFLSDQWV�GHWHUPLQH�
WKH� UHTXLUHPHQWV� IRU� FRPSOHWLRQ� SURFHVVLQJ�� ZKLFK� PD\� LQFOXGH� SDWWHUQV� IRU�
FRPSHQVDWLRQ��UHFRQFLOLDWLRQ��RU�RWKHU�VW\OHV�RI�FROODERUDWLRQ��DV�UHTXLUHG��

1RWH� WKDW� WKH� UHTXLUHPHQW� H[LVWV� WR� SURYLGH� D� VWDQGDUGL]HG� FOLHQW� LQWHUIDFH� WR� DOORZ�
DSSOLFDWLRQV� WR� PDNH� XVH� RI� DQ\� +/6� LPSOHPHQWDWLRQ�� $� VSHFLILF� SURSRVDO� IRU� VXFK� D�
FOLHQW�$3,� LV�RXWOLQHG�LQ�-DYD��-65�������;0/�7UDQVDFWLRQLQJ�$3,�IRU�-DYD��-$;7;���
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ZKLFK�LV� LQWHQGHG�WR�SURYLGH�D�JHQHULF�$3,�VXSSRUWLQJ�ERWK�WUDQVDFWLRQV�DQG�H[WHQGHG�
WUDQVDFWLRQV�LQ�D�-�((�HQYLURQPHQW��

7KH�EHKDYLRXUV�FLWHG�E\�QR�PHDQV�UHSUHVHQW�D�FRPSOHWH�OLVW��7KH�UHOD[HG�WUDQVDFWLRQ�PRGHO��KRZHYHU��
DOORZV�WKH�SDUWLFLSDWLQJ�VLWHV�WR�VXSSOHPHQW�WKHLU�H[LVWLQJ�LPSOHPHQWDWLRQV�WR�VXSSRUW�PRUH�FRPSOH[�
SURFHVVLQJ�DQG�UHOD[HG�WUDQVDFWLRQ�SURFHVVLQJ�PRGHOV���

,W�VHHPV�WR�EH�WKH�FDVH�RYHUDOO��WKDW�WKHUH�LV�D�QHHG�IRU�VWDQGDUG�LQWHUIDFHV�IRU�GLVWULEXWHG�WUDQVDFWLRQ�
PRGHOV�IRU�XVH�ZLWK�*ULG�VHUYLFHV��+RZHYHU��LW�LV�OLNHO\�WKDW�WUDQVDFWLRQ�VWDQGDUGV�ZLOO�HPHUJH�IURP�
WKH�:HE�6HUYLFHV�FRPPXQLW\��H�J���;$0/���DQG�WKXV�WKH�**)�VKRXOG�SHUKDSV�EH�VORZ�WR�LQLWLDWH�WKH�
GHYHORSPHQW�RI�VWDQGDUGV�LQ�WKLV�DUHD��

���� $XWKHQWLFDWLRQ��$FFHVV�&RQWURO�DQG�$FFRXQWLQJ�

$�KHWHURJHQHRXV�HQYLURQPHQW�OLNH�WKH�*ULG�QHFHVVLWDWHV�VXSSRUW�IRU�GLIIHUHQW�W\SHV�RI�DXWKHQWLFDWLRQ�
PHFKDQLVP��7KLV� LV� DOVR� UHFRJQLVHG� LQ�WKH� UHFHQW�VHFXULW\�VSHFLILFDWLRQV�RI�:HE�6HUYLFHV� >$WNLQVRQ�
��@�� ,Q� WKLV� VHFWLRQ�ZH� UHVWULFW�RXUVHOYHV� WR�GHVFULELQJ�VSHFLILF�$XWKHQWLFDWLRQ��$FFHVV�&RQWURO�DQG�
$FFRXQWLQJ��$$$��UHTXLUHPHQWV�IRU�'DWDEDVH�$FFHVV�DQG�,QWHJUDWLRQ��DQG�GR�QRW�DWWHPSW�WR�SURYLGH�
DQ\�VROXWLRQV�WR�WKH�SDUWLDO�OLVW�RI�UHTXLUHPHQWV�GHVFULEHG�EHORZ��

• 'HOHJDWLQJ�$FFHVV�5LJKWV��3UHVHQW�GD\�VROXWLRQV��VXFK�DV�*6,�>%XWOHU���@��SURYLGH�D�PHDQV�
RI� GHOHJDWLQJ� XVHU� ULJKWV� E\� LVVXLQJ� WLFNHWV� IRU� DFFHVV� WR� LQGLYLGXDO� UHVRXUFHV�� 7KLV��
KRZHYHU�� DOORZV� WKH� UHFHLYHU� WR� LPSHUVRQDWH� DOO� WKH� XVHU·V� FDSDELOLWLHV�� )RU� H[DPSOH��
FRQVLGHU�D�*ULG�GDWDEDVH�DFFHVV�PHFKDQLVP�LQ�ZKLFK�*ULG�XVHU�FUHGHQWLDOV�DUH�PDSSHG�
RQWR� ORFDO�GDWDEDVH�XVHU� FUHGHQWLDOV�� 7R� SURYLGH� WKLUG� SDUW\� DFFHVV� WKH� XVHU� LVVXHV� D�
SUR[\�FHUWLILFDWH�WR�D�XVHU�RU�DQ�DSSOLFDWLRQ�²�KHQFHIRUWK�UHIHUUHG�WR�DV�DQ� LPSHUVRQDWRU��
&RQVLGHU� D� VFHQDULR� ZKHUHE\� D� XVHU� KDV� UHDG�� XSGDWH� DQG� GHOHWH� DFFHVV� WR� D� WDEOH� LQ� D�
GDWDEDVH��,VVXLQJ�D�SUR[\�FHUWLILFDWH�DOORZV�WKH� LPSHUVRQDWRU�WR�REWDLQ�DOO�WKUHH�DFFHVV�
SHUPLVVLRQV�� UHVWULFWHG� GHOHJDWLRQ� FDQ� EH� DFKLHYHG� E\� XVLQJ� WKH� &RPPXQLW\�
$XWKRULVDWLRQ�6HUYLFH>3HDUOPDQ���@��$�ILQH�JUDLQHG�GHOHJDWLRQ�PHFKDQLVP�VKRXOG�DOORZ�
WKH�XVHU�WR�GHWHUPLQH�WKH�OHYHO�RI�DFFHVV�LW�ZLVKHV�WR�GHOHJDWH��)RU�WKLV�SXUSRVH�ERWK�WKH�
XQGHUO\LQJ� UHVRXUFH� DQG� WKH� $XWKRULVDWLRQ� PHFKDQLVP� VKRXOG� VXSSRUW� G\QDPLF�
SDUWLWLRQLQJ�RI�DFFHVV�ULJKWV��)RU�H[DPSOH��FRQVLGHU�D�XVHU�KDYLQJ�´H[HFXWHµ�ULJKWV�RYHU�D�
VWRUHG�SURFHGXUH�WKDW�UHVXOWV�LQ�WKH�FUHDWLRQ�RI�D�WDEOH�RU�GDWDVHW��7KH�VWRUHG�SURFHGXUH�
H[LVWV� LQ� D� GDWDEDVH� EXW� LV� RZQHG� E\� WKH� GDWDEDVH� RZQHU�� ([HFXWLRQ� RI� WKH� VWRUHG�
SURFHGXUH�UHVXOWV� LQ�WKH�FUHDWLRQ�RI�WKH�GDWDVHW�RYHU�ZKLFK�WKH�XVHU�REWDLQV�UHDG��XSGDWH�
DQG�GHOHWH�ULJKWV��RI�ZKLFK�WKH�XVHU�ZLVKHV�WR�GHOHJDWH�RQO\�WKH�VHOHFW�ULJKWV�WR�D�JURXS�RI�
VHUYLFH�XVHUV��7KLV�VFHQDULR�VWUHVVHV�WKH�QHHG�IRU�WKH�VROXWLRQ�SURYLGHG�WR�DOORZ�G\QDPLF�
GLVFRYHU\��DOORFDWLRQ�DQG�GHOHJDWLRQ�RI�DFFHVV�ULJKWV��

• $XWKHQWLFDWLRQ� PDSSLQJ� IRU� XVHUV� ZLWK�PXOWLSOH� UROHV� LQ� WKH� XQGHUO\LQJ� V\VWHP��$W� WLPHV�� D� VLQJOH�
DXWKHQWLFDWLRQ� LGHQWLILHU�XVHU�KDV�PXOWLSOH�UROHV� LQ�WKH�XQGHUO\LQJ�UHVRXUFH�� LQ�RXU�FDVH�
WKH� GDWDEDVH�� $Q� DSSOLFDWLRQ� SHUIRUPLQJ� D� SDUWLFXODU� WDVN� VKRXOG� EH� DOORZHG� WR�
DXWKHQWLFDWH�DV�D�´SDUWLFXODUµ�UROH��IRU�H[DPSOH��-'%&�����FRQQHFWLRQ�REMHFW�DOORZV�WKH�
XVHU� WR� VSHFLI\� WKH� UROH� LQ� WKH� FRQQHFWLRQ� SURSHUWLHV�� &XUUHQW� VFKHPHV� IRU� *ULG�
DXWKHQWLFDWLRQ�PHFKDQLVPV�GR�QRW�VXSSRUW�UROH�EDVHG�DFFHVV�FRQWURO��5%$&���

• /DFN� RI� DFFRXQWLQJ�PHWKRGV� LQ� FXUUHQW�5'%0V�DQG� SUREOHPV�ZLWK� JURXS�DFFRXQWLQJ��$FFRXQWLQJ�
PHFKDQLVPV� LQ� WKH�*ULG�DLP�WR�SURYLGH�HVWLPDWHV�DQG�UHVRXUFH�XVDJH�IRU�D�JLYHQ� WDVN��
&XUUHQW�5'%0V�GR�QRW�W\SLFDOO\�SURYLGH�HVWLPDWHV�RQ�WKH�DSSUR[LPDWH�WLPH�UHTXLUHG�WR�
FRPSOHWH� D� JLYHQ� WDVN�� 3URYLGLQJ� VXFK� DQ� HVWLPDWH� LV� GLIILFXOW� DV� WKLV� GHSHQGV� RQ� D�
QXPEHU� RI� IDFWRUV� ZKLFK� LQFOXGH� DQG� DUH� QRW� OLPLWHG� WR�� WKH� TXHU\� LQ� TXHVWLRQ�� WKH�
QXPEHU�RI�GDWDEDVHV�LQYROYHG�LQ�D�GLVWULEXWHG�TXHU\��FRPPXQLFDWLRQ�RYHUKHDGV�GXH�WR�
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GLVWULEXWLRQ� RI� GDWD�� YDULHW\� RI� LQGH[LQJ� DOJRULWKPV� LQ� XVH�� WKH� FDFKLQJ� DOJRULWKP�� WKH�
VWDWXV�RI�WKH�FDFKH�GXH�WR�SUHYLRXV�TXHULHV��HWF��+RZHYHU��LW�LV�DEVROXWHO\�QHFHVVDU\�WKDW�
GDWDEDVHV�VKRXOG�SURYLGH�VRPH�PHDVXUH�RI�WKH�DFWXDO�UHVRXUFHV�WKDW�ZHUH�XVHG�WR�VDWLVI\�
D�VSHFLILF�UHTXHVW��

7KH� '$,6� :RUNLQJ� *URXS� LV� SUREDEO\� QRW� DQ� DSSURSULDWH� SODFH� IRU� GHYHORSLQJ� JHQHULF� $$$�
VWDQGDUGV��+RZHYHU��GDWDEDVH�VHUYLFHV�DUH�OLNHO\�WR�EULQJ�UHTXLUHPHQWV�WR�WKH�IRUH�WKDW�DUH�QRW�IXOO\�
DGGUHVVHG�LQ�RWKHU�VHWWLQJV��DQG�WKXV�WKHUH�LV�D�QHHG�WR�PDNH�H[SOLFLW�WKH�UHTXLUHPHQWV�RI�'$,6�DQG�
WR�LQWHUDFW�ZLWK�RWKHU�VWDQGDUGV�JURXSV�WR�PDNH�WKHP�NQRZQ��

4.6 0HWDGDWD 

0HWDGDWD��WKH�WHUP�IRU�GHVFULELQJ��¶GDWD�DERXW�GDWD·��LV�VWUXFWXUHG�LQIRUPDWLRQ�WKDW�DGGV�YDOXH�WR�GDWD�
E\�FRQYH\LQJ�FRQWH[W�DQG�PHDQLQJ�DERXW�WKH�GDWD�LW�GHVFULEHV��0HWDGDWD�LV�HVVHQWLDO�WR�PHHWLQJ�PDQ\�
RWKHU� GDWD� UHTXLUHPHQWV� LQ� WKH� *ULG�� ,W� LV� HVVHQWLDO� IRU� IDFLOLWDWLQJ� GDWD� PDQDJHPHQW� WDVNV� WKDW� DUH�
LQYROYHG�LQ�PDLQWDLQLQJ�WKH�LQWHJULW\�DQG�FRQVLVWHQF\�RI�GDWD��DQG�IRU�WDVNV�LQYROYHG�LQ�SXEOLVKLQJ�DQG�
GLVFRYHULQJ� GDWD�� 0HWDGDWD� LV� UHIHUHQFHG� ZKHQ� SHUIRUPLQJ� SURFHVVLQJ�� UHWULHYDO�� DQDO\VLV� DQG�
LQWHUSUHWDWLRQ� RI� GDWD�� DQG� LW� LV� LPSRUWDQW� IRU� HVWDEOLVKLQJ� WKH� RZQHUVKLS�� FXUUHQF\�� YDOLGLW\�� DQG�
TXDOLW\�RI�GDWD��0HWDGDWD�LV�DOVR�HVVHQWLDO�WR�WKH�GHYHORSPHQW�RI�*ULG�VHUYLFHV�EHFDXVH�LW�HQDEOHV�GDWD�
RSHUDWLRQV�WR�EH�DEVWUDFWHG�WR�D�VXIILFLHQW�GHJUHH�WKDW�VHUYLFHV�FDQ�EH�FUHDWHG�DQG�PDGH�UHXVDEOH��7KLV�
IDFLOLW\� PDNHV� LW� SRVVLEOH� WR� DFFHVV� DQG� PDQLSXODWH� GDWD� FRQWHQW� ZLWKRXW� NQRZLQJ� ZKHUH� LW� LV�
SK\VLFDOO\�ORFDWHG��RU�KRZ�LW�LV�VWUXFWXUHG��

6HYHUDO� W\SHV� RI� 0HWDGDWD� DUH� LPSRUWDQW� IRU� WKH� GHYHORSPHQW� RI� *ULG� GDWD� DFFHVV� DQG� LQWHJUDWLRQ�
VHUYLFHV��

• 7HFKQLFDO� PHWDGDWD� GHILQHV� WKH� ORFDWLRQ� RI� GDWD� VRXUFHV� DQG� UHVRXUFHV�� WKH� SK\VLFDO� GDWD�
VWUXFWXUH�� RUJDQLVDWLRQ� DQG� JURXSLQJ� RI� GDWD� LWHPV� LQWR� ORJLFDO� UHFRUGV�� DQG� WKRVH�
FKDUDFWHULVWLFV� RI� WKH� GDWD� WKDW� DUH� LPSRUWDQW� LQ� GHFLGLQJ� KRZ� GDWD� LV� EHVW� DFFHVVHG� DQG�
WUDQVSRUWHG�� � 7HFKQLFDO� PHWDGDWD� DOVR� GHILQHV� GDWD� FXUUHQF\� DQG� KLVWRU\�� L�H�� YHUVLRQV�� DQG�
RZQHUVKLS�RI�GDWD���

• &RQWH[WXDO�PHWDGDWD�GHILQHV�QDPLQJ�FRQYHQWLRQV��WHUPLQRORJLHV�DQG�RQWRORJLHV�WKURXJK�ZKLFK�
GDWD�FDQ�EH� ORJLFDOO\�UHIHUHQFHG��&RQWH[WXDO�PHWDGDWD�LQFUHDVHV�WKH�TXDOLW\�DQG�UHOLDELOLW\�RI�
GDWD� EHFDXVH� WKH� GHILQLWLRQV� FRQIRUP� WR� DJUHHG� V\QWD[� DQG� VHPDQWLFV�� DQG� DOVR� UHFRUG�
VWUXFWXUDO�DVVRFLDWLRQV�DQG�UHODWLRQVKLSV�ZLWKLQ�WKH�GDWD��EHWZHHQ�GHILQLWLRQV��DQG�WR�GHILQH�
UXOHV�IRU�FRQIOLFWV�EHWZHHQ�PDSSLQJV��

• 'HULYHG�PHWDGDWD�GHILQHV�WKH�FRQWH[W�DQG�PHDQLQJ�RI�GDWD�GHULYHG�IURP�DQ\�RWKHU�GDWD��7KLV�
W\SH� RI� PHWDGDWD� LV� FRPPRQO\� XVHG� LQ� GDWD� ZDUHKRXVLQJ� HQYLURQPHQWV�� ZKHQ� LW� LV� RIWHQ�
PRUH�HIILFLHQW�WR�VWRUH�GHULYHG�GDWD�WKDQ�WR�UHFDOFXODWH�WKH�YDOXHV�G\QDPLFDOO\�HDFK�WLPH�WKH\�
DUH�UHTXLUHG���

• 0DSSLQJ�PHWDGDWD�GHILQHV�HTXLYDOHQFHV�EHWZHHQ�GLVFUHWH�FRQWH[WXDO�PHWDGDWD�GHILQLWLRQV��DQG�
EHWZHHQ� FRQWH[WXDO� DQG� WHFKQLFDO� PHWDGDWD�� 7KH� DELOLW\� WR� PDS� UHODWLRQVKLSV� EHWZHHQ�
FRQWH[WXDO� PHWDGDWD� LV� SDUWLFXODUO\� LPSRUWDQW� EHFDXVH� RI� WKH� ODFN� RI� DJUHHG� VWDQGDUGV� LQ�
VFLHQWLILF�QDPLQJ�FRQYHQWLRQV�IRU�WHUPLQRORJLHV�DQG�RQWRORJLHV���,W�HQDEOHV�XVHUV�WR�FRPSDUH�
FODVVLILFDWLRQV� DQG� RQWRORJLHV� LQ� WHUPV� RI� WKHLU� QDPLQJ� FRQYHQWLRQV�� DQG� VWUXFWXUDO�
UHODWLRQVKLSV� DQG� UXOHV�� ,W� DOVR� HQDEOHV� WKHP� WR� HVWDEOLVK� ZKDW� DOWHUQDWLYH� GHILQLWLRQV� DUH�
DYDLODEOH�IRU�UHIHUHQFLQJ�GDWD�FRQWHQW���

7KH� DELOLW\� WR� PDS� FRQWH[WXDO� PHWDGDWD� WR� SK\VLFDO� GDWD� VWUXFWXUHV� DQG� VFKHPDV� LV� D�
UHTXLUHPHQW� LQ� RUGHU� WR� HQDEOH� XVHUV� WR� DFFHVV� GDWD� FRQWHQW� XVLQJ� ORJLFDO� UHIHUHQFHV�� L�H��
ZLWKRXW�QHHGLQJ� WR�NQRZ� WKH�GHILQLWLRQ�RI� LWV�XQGHUO\LQJ� UHFRUG� VWUXFWXUH� RU�GDWD�VFKHPD��
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0DSSLQJ�� LQ� FRQMXQFWLRQ� ZLWK� FRQWH[WXDO� PHWDGDWD�� HQDEOHV� XVHUV� WR� LQWHJUDWH� GDWD� VHWV�
GHILQHG�LQ�GLIIHUHQW�FODVVLILFDWLRQV�DQG�RQWRORJLHV��7KLV�SURYLGHV�WKH�DELOLW\�WR�VSHFLI\�D�VLQJOH�
VHW� RI� VHDUFK� FULWHULD� DQG� GDWD� PDWFKLQJ� UXOHV� ZKHQ� SHUIRUPLQJ� LQWHJUDWHG� RU� IHGHUDWHG�
TXHULHV�DJDLQVW�PXOWLSOH�GDWD�UHVRXUFHV��DQG�IRU�UHIHUHQFLQJ�GDWD�LQ�D�YLUWXDO�GDWDEDVH��

,Q� WHUPV� RI� VWDQGDUGV�� PRVW� GDWDEDVH� PDQDJHPHQW� VWDQGDUGV� �H�J��� IRU� REMHFW� DQG� IRU� UHODWLRQDO�
GDWDEDVHV�� LQFOXGH� SURSRVDOV� IRU� WKH� GHVFULSWLRQ� RI� YDULRXV� NLQGV� RI� WHFKQLFDO� PHWDGDWD�� 0DQ\�
GRPDLQ�VSHFLILF�FRGLQJ�VFKHPHV�DQG�WHUPLQRORJLHV�H[LVW�ZLWK�D�YLHZ�WR�HDVLQJ�WKH�UHSUHVHQWDWLRQ�RI�
FRQWH[WXDO� PHWDGDWD�� DQG� WKH� 6HPDQWLF� :HE� FRPPXQLW\� LV� GHYHORSLQJ� VWDQGDUGV� IRU� RQWRORJ\�
ODQJXDJHV�>+HIOLQ���@��:LWK�D�YLHZ�WR�SURYLGLQJ�FRQVLVWHQW�UHSUHVHQWDWLRQ�RI�PHWDPRGHOV��WKH�20*�
KDV�GHYHORSHG�D�0HWD�2EMHFW�)DFLOLW\��ZKLFK�LV�WKH�EDVLV�RI�WKH�-DYD�0HWDGDWD�LQWHUIDFH��+RZHYHU��LW�LV�
FOHDU� WKDW� FRQVLVWHQW� UHSUHVHQWDWLRQV� RI� GLIIHUHQW� NLQGV� RI� PHWDGDWD� DUH� OLNHO\� WR� EH� FHQWUDO� WR� WKH�
SURYLVLRQ�RI�LQWHURSHUDEOH�'$,6��VR�LW�LV�OLNHO\�WKDW�WKH�'$,6�:RUNLQJ�*URXS�ZLOO�SURSRVH�VWDQGDUG�
UHSUHVHQWDWLRQV�IRU�FHUWDLQ�NLQGV�RI�PHWDGDWD��

���� 0DQDJHPHQW��2SHUDWLRQ�DQG�3HUIRUPDQFH��

0DQDJHPHQW� RI� GDWDEDVHV� LQ� D� *ULG� HQYLURQPHQW� GHDOV� ZLWK� WKH� WDVNV� RI� FUHDWLQJ�� PDLQWDLQLQJ��
DGPLQLVWHULQJ�DQG�PRQLWRULQJ�GDWDEDVHV��,Q�DGGLWLRQ��IDFLOLWLHV�IRU�WKH�PDQDJHPHQW�RI�XVHUV�DQG�UROHV�
DQG� WKHLU� DVVRFLDWHG� DFFHVV� SULYLOHJHV�� UHVRXUFH� DOORFDWLRQ� DQG� FR�VFKHGXOLQJ�� WKH� SURYLVLRQ� RI�
PHWDGDWD�WR�FOLHQW�SURJUDPV��GDWDEDVH�GLVFRYHU\�DQG�DFFHVV��DQG�SHUIRUPDQFH�PRQLWRULQJ�WRROV�DUH�DOO�
QHFHVVDU\�PDQDJHPHQW�WDVNV�� �0DQ\�VXFK�KLJK�OHYHO�PDQDJHPHQW�VHUYLFHV�DUH�FXUUHQWO\�SURYLGHG�E\�
'%06V�� ZLWK� HDFK� VSHFLILF� V\VWHP� VXSSRUWLQJ� GLIIHUHQW� IXQFWLRQDOLW\� DQG� SUHVHQWLQJ� D� GLIIHUHQW�
LQWHUIDFH��0RVW�'%06V�DUH�QRW�RSHQ�VRXUFH�� VR� LQWHJUDWLRQ� LQWR�D�*ULG�HQYLURQPHQW�ZLOO�SUREDEO\�
UHTXLUH� VRPH� H[WHUQDO� ZUDSSLQJ�� � ,W� LV� FRQFHLYDEOH� WKDW� LQ� WKH� IXWXUH�� '%06V�ZLOO�EH�HQKDQFHG� WR�
LQFOXGH�*ULG�VHUYLFHV��*ULG�PDQDJHPHQW�VHUYLFHV�PXVW�SURYLGH�WKH�IXQFWLRQDOLW\�UHTXLUHG�WR�LQWHJUDWH�
H[LVWLQJ�� DXWRQRPRXVO\�PDQDJHG�GDWDEDVHV� LQWR�D�*ULG�HQYLURQPHQW�� DV�ZHOO� DV� IRU� WKH�FUHDWLRQ�RI�
QHZ� GDWDEDVHV�� 7KH� *ULG� GDWDEDVH� DGPLQLVWUDWRU� VKRXOG� KDYH� DFFHVV� WR� DOO� GDWDEDVHV� WKURXJK� D�
FRPPRQ�LQWHUIDFH��

,Q�D�*ULG�HQYLURQPHQW��GDWDEDVH�PDQDJHPHQW�VHUYLFHV�VKRXOG�IDFLOLWDWH�ERWK�RSHUDWLRQDO�PDQDJHPHQW�
DQG� GDWDEDVH� PDQDJHPHQW� DFURVV� D� VHW� RI� KHWHURJHQHRXV� GDWDEDVHV�� 2SHUDWLRQDO� PDQDJHPHQW�
LQFOXGHV� WKH�FUHDWLRQ�RI� UROHV� LQ� D�GDWDEDVH� DQG� WKH� DVVLJQPHQW�RI�XVHUV� DQG�SHUPLVVLRQV� WR� WKHP��
'DWDEDVH� PDQDJHPHQW� VKRXOG� DOORZ� WKH� *ULG� GDWDEDVH� DGPLQLVWUDWRU� WR� FUHDWH�� GHOHWH� DQG� PRGLI\�
GDWDEDVHV�� $XWKHQWLFDWLRQ� DQG� DXWKRULVDWLRQ� RI� *ULG� EDVHG� DFFHVV� FDQ� EH� KDQGOHG� E\� D� VHSDUDWH�
VHFXULW\�PRGXOH�WKDW�LV�VKDUHG�ZLWK�UHVRXUFHV�RWKHU�WKDQ�GDWDEDVHV���

*ULG�HQDEOHG�GDWDEDVHV�ZLOO�QRW�EH�H[FOXVLYHO\�DYDLODEOH�IRU�*ULG�EDVHG�XVH��DFFHVV�E\�QRQ�*ULG�XVHUV�
LQGHSHQGHQWO\�RI�WKH�*ULG�ZLOO�SUREDEO\�DOVR�EH�SRVVLEOH��7KH�UHDO�GDWDEDVH�DGPLQLVWUDWRU�XVXDOO\�KDV�
IXOO�DFFHVV�SULYLOHJHV��KRZHYHU�LQ�D�*ULG�HQYLURQPHQW��LW�PD\�EH�GHVLUDEOH�WR�UHVWULFW�WKH�SULYLOHJHV�RI�
WKH�*ULG�GDWDEDVH�DGPLQLVWUDWRU�IRU�WKH�'%06��)RU�H[DPSOH��*ULG�DFFHVV�PD\�RQO\�EH�DXWKRULVHG�WR�
FHUWDLQ�GDWDEDVHV��RU�WKHUH�PD\�EH�D�SUHGHILQHG�*ULG�WDEOHVSDFH��RXWVLGH�RI�ZKLFK�WKH�*ULG�GDWDEDVH�
DGPLQLVWUDWRU�KDV�QR�SULYLOHJHV���

$SSOLFDWLRQV�XVLQJ� WKH�*ULG� WR�DFFHVV�GDWD�ZLOO�XVXDOO\�QHHG�WR�H[WUDFW�GDWD�IURP�PXOWLSOH�GDWDEDVH�
LQVWDQFHV�� RU� PD\� QHHG� WR� FUHDWH� QHZ� GDWDEDVHV� DFURVV� PXOWLSOH� '%06V� WKDW� DGKHUH� WR� VRPH�
DSSOLFDWLRQ� VSHFLILF� UHTXLUHPHQWV� �H�J�� VFKHPD�� GDWD� W\SHV��� $� SULRUL� NQRZOHGJH� RI� WKH� '%06� �H�J��
2UDFOH�� 0\64/�� '%��� DQG� WKH� VFKHPD� VKRXOG� QRW� EH� UHTXLUHG�� ,Q� RUGHU� WR� DFKLHYH� WUDQVSDUHQF\��
WKHUH� LV� D� QHHG� IRU� *ULG� GDWDEDVH� PDQDJHPHQW� PLGGOHZDUH� WKDW� SHUIRUPV� WKH� WUDQVODWLRQ� RI� WKH�
DSSOLFDWLRQ·V�DFFHVV�UHTXHVW�LQWR�D�ORFDO�GDWDEDVH�LQVWDQFH�UHTXHVW��PXFK�OLNH�D�GLVN�GULYHU�WUDQVODWHV�
WKH� XVHU
V� JHQHULF� RSHUDWLQJ� V\VWHP� FRPPDQGV� LQWR� PDQXIDFWXUH�VSHFLILF� RQHV�� 7KH� *ULG� GDWDEDVH�
PDQDJHPHQW� PLGGOHZDUH� PXVW� H[SRVH� D� FRPPRQ� YLHZ� RI� WKH� GDWD� VWRUHG� LQ� WKH� VFKHPDV� RI� WKH�
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XQGHUO\LQJ� GDWDEDVH� LQVWDQFHV�� 0DQDJLQJ� WKH� FRPPRQ� *ULG� OD\HU� VFKHPD� DQG� LWV� PDSSLQJ� WR� WKH�
LQVWDQFH�VFKHPDV�LV�D�QRQWULYLDO�IXQFWLRQDOLW\�RI�*ULG�GDWDEDVH�PDQDJHPHQW�PLGGOHZDUH��

*ULG� HQDEOHG� GDWDEDVHV� ZLOO� EH� PRUH� SURQH� WR� GHQLDO� RI� VHUYLFH� W\SH� DWWDFNV� WKDQ� LQGHSHQGHQW�
GDWDEDVHV� GXH� WR� WKH� RSHQ� DFFHVV� QDWXUH� RI� WKH� *ULG�� &XUUHQW� '%06V� FDQ� SODFH� TXRWDV� RQ� &38�
FRQVXPSWLRQ�� WRWDO� VHVVLRQ� WLPH�DQG� WDEOHVSDFH� VL]HV��$�VHVVLRQ�FDQ�EH�DXWRPDWLFDOO\� WHUPLQDWHG� LQ�
WKH�HYHQW�RI�H[FHVVLYH�&38�FRQVXPSWLRQ��DQG�WDEOHVSDFH�TXRWDV�FDQ�SUHYHQW�H[FHVVLYH�GDWD�LQVHUWLRQ���
*ULG� GDWDEDVH� PDQDJHPHQW� VHUYLFHV� PXVW� LQWHUDFW� ZLWK� WKH� '%06V� DQG� SRVVLEO\� WKH� XQGHUO\LQJ�
KDUGZDUH� WR�DOORFDWH�WLPH�DQG�UHVRXUFHV�WR�TXHULHV��DQG� WR�HQVXUH�WKDW�DG�KRF�*ULG�EDVHG�XVH�GRHV�
QRW�FUHDWH�D�GHQLDO�RI�VHUYLFH�VLWXDWLRQ�����

7KH� 6SLWILUH� SURMHFW� RI� WKH� 'DWD� 0DQDJHPHQW� :RUN� 3DFNDJH�RI� WKH�(8�'DWD*ULG�SURMHFW�� >('*��
6SLWILUH@�� KDV� DOUHDG\� PDGH� VLJQLILFDQW� SURJUHVV� LQ� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� *ULG� HQDEOHG�
PLGGOHZDUH�VHUYLFHV�IRU�DFFHVV�WR�UHODWLRQDO�GDWDEDVHV��,QWHUIDFHV�KDYH�EHHQ�GHVLJQHG�DQG�GHYHORSHG�
WKDW�HQDEOH�WKH�*ULG�GDWDEDVH�DGPLQLVWUDWRU�WR�PDQDJH�GDWDEDVHV��WDEOHV�DQG�XVHU�UROHV��6SLWILUH�RQO\�
DVVLJQV�WR�WKH�*ULG�GDWDEDVH�DGPLQLVWUDWRU�D�OLPLWHG�VXEVHW�RI�WKH�IXOO�SULYLOHJHV�DYDLODEOH�WR�WKH�UHDO�
GDWDEDVH�DGPLQLVWUDWRU��7KH�*ULG�GDWDEDVH�DGPLQLVWUDWRU�FDQ�RQO\�FUHDWH�*ULG�XVHUV�RI�D�'%06��DQG�
LV�QRW�SHUPLWWHG�WR�DFFHVV�GDWDEDVHV�DQG�WDEOHV�FUHDWHG�RXWVLGH�WKH�DVVLJQHG�*ULG�WDEOHVSDFH���

$V�XQGHU�6WDWHPHQWV�DERYH��ZH�GR�QRW�NQRZ�RI�VWDQGDUG�VHUYLFH�LQWHUIDFHV�IRU�PDQDJHPHQW�WDVNV��$V�
FRQVLVWHQW� LQWHUIDFHV� WR� GLIIHUHQW� GDWDEDVH� V\VWHPV� DQG� PRGHOV� FRXOG� HDVH� WKH� GHSOR\PHQW� DQG�
PDLQWHQDQFH�RI�GLYHUVH�GDWD�PDQDJHPHQW�UHVRXUFHV�RQ�WKH�*ULG��FRQVLGHUDWLRQ�QHHGV�WR�EH�JLYHQ�WR�
WKH�GHILQLWLRQ�RI�VWDQGDUGV�LQ�WKLV�DUHD�ZLWKLQ�'$,6��

���� 'DWD�5HSOLFDWLRQ�

'DWD�UHSOLFDWLRQ�FDQ�SOD\�D�NH\�UROH�IRU�SHUIRUPDQFH�DQG�DYDLODELOLW\�RI�GDWD�LQ�WKH�*ULG��5HSOLFDWLRQ�
FDQ�EH�DSSOLHG�WR�DOO�W\SHV�RI�GDWD��GDWDEDVHV��ILOHV��ELQDULHV��HWF��5HSOLFDWLRQ�PD\�EH�XVHG��WR�GLVWULEXWH�
GDWD� IRU� VFDOLQJ� D� GDWD� LQWHQVLYH� ZRUNORDG�� WR� FRQVROLGDWH� GDWD� IURP� PXOWLSOH� VRXUFHV�� DV� LQ� D� GDWD�
ZDUHKRXVH�IRU�DQDO\VLV��WR�FDFKH�GDWD�IURP�RQH�RU�PRUH�GDWD�VRXUFHV�WR�LPSURYH�DFFHVV�WLPHV��UHGXFH�
QHWZRUN�EDQGZLGWK�UHTXLUHPHQW�DQG�SURYLGH�EHWWHU�DYDLODELOLW\��WR�FKHFNRXW�GDWD�IURP�RQH�RU�PRUH�
VRXUFHV�IRU�GDWD�DQDO\VLV�RU�FROODERUDWLRQ��WR�PDNH�UHSOLFDV�IRU�GLVDVWHU�UHFRYHU\��RU�WR�FORQH�ELQDULHV��
H�J���26��PLGGOHZDUH�RU�DSSOLFDWLRQV��

,Q�WKH�*ULG��D�UHSOLFDWLRQ�VHUYLFH�PD\�EH�LQYRNHG�G\QDPLFDOO\�E\�VFKHGXOHUV�RU�ZRUNORDG�PDQDJHUV�WR�
SHUIRUP�MXVW�LQ�WLPH�UHSOLFDWLRQ�LQ�FRQFHUW�ZLWK�WKH�DOORFDWLRQ�RI�FRPSXWH�UHVRXUFHV��7KH�QRWLRQ�RI�
UHSOLFDWLRQ�TXDOLW\�RI�VHUYLFH��4R6��LV�GHILQHG�DV�WKH�ODWHQF\�RI�HQG�WR�HQG�GDWD�SURSDJDWLRQ�IURP�WKH�
VRXUFH�WR�WKH�WDUJHW�IURP�DQ�DSSOLFDWLRQ·V�VWDQGSRLQW��([DPSOHV�RI�HQG�WR�HQG�ODWHQF\�DUH���L��WKH�WLPH�
EHWZHHQ�ZKHQ�XSGDWHV�DUH�FRPPLWWHG�RQ�WKH�VRXUFH��DQG�VXEVHTXHQWO\�WKRVH�XSGDWHV�DUH�FRPPLWWHG�
DW� WKH�WDUJHW��DQG��LL�� WKH� WLPH�EHWZHHQ�ZKHQ�TXHU\�UHVXOWV�DUH�SURGXFHG�DQG�DUH�FRPPLWWHG�RQ�WKH�
WDUJHW�� )DFWRUV� LQYROYHG� LQ� HQG�WR�HQG� ODWHQF\� DUH�� FDSWXULQJ� XSGDWHV� DW� WKH� VRXUFH�� SURFHVVLQJ� WR�
EXIIHU�GDWD�RQ�WKH�QHWZRUN�FKDQQHO��QHWZRUN�ODWHQF\��TXHXLQJ��WUDQVIRUPDWLRQV��DSSO\LQJ�RI�XSGDWHV�
DW�WKH�WDUJHW��HWF��$�UHSOLFDWLRQ�VHUYLFH�PD\�PRQLWRU�4R6�DQG�PD\�LQWHUDFW�ZLWK�UHVRXUFH�PDQDJHUV�WR�
PHHW�XVHU�VSHFLILHG�JRDOV��

,W�LV�LPSRUWDQW�WR�WUDFN�UHSOLFDV�>)RVWHU���E@��)RU�H[DPSOH��VFKHGXOHUV�PD\�FKRRVH�WR�VFKHGXOH�WDVNV�
RQ�WKH�QRGHV�ZKHUH�WKH�UHTXLUHG�GDWD�DOUHDG\�H[LVWV�DQG�VDWLVILHV�FXUUHQF\�UHTXLUHPHQWV��7KH�GDWDEDVH�
RSWLPL]HU�PD\�WDNH�DGYDQWDJH�RI�UHSOLFDV�WR�VSHHG�XS�D�TXHU\�E\�SHUIRUPLQJ�ORFDO�GDWD�DFFHVV��1RWH�
WKDW�IRU�GDWDEDVH�H[SORLWDWLRQ�LW�LV�DOVR�LPSRUWDQW�WR�WUDFN�WKH�VFKHPD�YHUVLRQ�ZKHQ�D�UHSOLFD�LV�PDGH��
DQG�WKH�FXUUHQF\�RI�D�UHSOLFD��

:H�QRZ�GHVFULEH�ZKDW�FXUUHQW�GDWDEDVH�SURGXFWV�>'%���2UDFOH@�SURYLGH��DQG�ZKDW�WKH\�ODFN�IRU�WKH�
*ULG� HQYLURQPHQW�� 7KH\� SURYLGH� VXSSRUW� XVHU� VSHFLILFDWLRQ� RI� WKH� VRXUFH�� WDUJHW�� ILOWHUV� DQG�
WUDQVIRUPDWLRQV�WR�EH�SHUIRUPHG�GXULQJ�UHSOLFDWLRQ��
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$�&DSWXUH�SURJUDP�RQ�WKH�VRXUFH��

• FDSWXUHV�XSGDWHV�E\�UHDGLQJ�WKH�GDWDEDVH�ORJ�VR�WKDW�LW�LV�QRQ�LQWUXVLYH�WR�WKH�ZRUNORDG��

• ILOWHUV�DQG�VXEVHWV�WKH�FROXPQV�WKDW�QHHG�WR�EH�VHQW�WR�WKH�WDUJHW��DQG�

• VHQGV� XSGDWHV� WR� WKH� $SSO\� SURJUDP� RQ� WKH� WDUJHW� XVLQJ� D� SRLQW�WR�SRLQW� FKDQQHO� RU� D�
VWDJLQJ�DUHD��

$Q� $SSO\� SURJUDP� DSSOLHV� WKH� XSGDWHV� ORJLFDOO\� �H�J��� YLD� 64/� LQWHUIDFH�� DW� WKH� WDUJHW�� DXGLWLQJ� WKH�
VXEVFULSWLRQ�� 'HWHFWLRQ� RI� IDLOXUH� DQG� UHFRYHU\� LV� WKH� UHVSRQVLELOLW\� RI� WKH� &DSWXUH� DQG� $SSO\�
SURJUDPV�WKHPVHOYHV��

5HFHQW�DGYDQFHV�LQ�'%06��ZKHUHE\�RQH�RU�PRUH�FROXPQV�RI�DQ�64/�WDEOH�FDQ�KDYH�ILOH�UHIHUHQFHV�
>0LFKHO� ���� 0HOWRQ� ��@�� DOORZ� UHSOLFDWLRQ� RI� ILOHV� DQG� WKHLU� DVVRFLDWHG� GDWD� �LQ� WKH� GDWDEDVH��
WUDQVDFWLRQDOO\��$�FROXPQ�FDQ�EH�DQQRWDWHG�WR�LQGLFDWH�WKDW�LW�UHIHUHQFHV�D�ILOH��7KH�UHSOLFDWLRQ�VRXUFH�
VHQGV� WKLV� DQQRWDWLRQ� DQG� WKH� FROXPQ� YDOXH�� ZKLFK� LV� W\SLFDOO\� WKH� XUO� RI� WKH� ILOH�� $V� WKH� $SSO\�
SURJUDP� QRWLFHV� WKH� DQQRWDWLRQ�� LW� ILUVW� UHSOLFDWHV� WKH� ILOH� ZLWK� SRVVLEOH� ILOH� QDPH� WUDQVIRUPDWLRQ��
PRGLILHV�WKH�FROXPQ�YDOXH�ZLWK�WKH�WUDQVIRUPHG�ILOHQDPH��DQG�WKHQ�XSGDWHV�WKH�WDUJHW�GDWDEDVH���

)RU� WKH� *ULG�� FXUUHQW� DSSURDFKHV� FRXOG� EH� HQKDQFHG� FRQVLGHUDEO\�� IURP� ERWK� HQJLQHHULQJ� DQG�
IXQFWLRQDO� VWDQGSRLQWV�� )RU� H[DPSOH�� HIIHFWLYH� IXQFWLRQ� FRPSRQHQWL]DWLRQ� ZRXOG� VLPSOLI\�
GHYHORSPHQW� RI� WKH� &DSWXUH� DQG� $SSO\� SURJUDPV�� )XQFWLRQDO� H[WHQVLRQV� FRXOG� LQFOXGH�� G\QDPLF�
VXEVFULSWLRQ� IRU� MXVW�LQ�WLPH� UHSOLFDWLRQ�� VSHFLILFDWLRQ� RI� 4R6� UHTXLUHPHQWV�� VXSSRUW� IRU� UHSOLFD�
FDWDORJXHV��VXSSRUW�IRU�UHSOLFDWLRQ�RI�ILOHV�DQG�DVVRFLDWHG�PHWDGDWD�LQ�WKH�GDWDEDVH�ZLWK�FRQVLVWHQF\��
DQG�IORZ�FRQWURO�WKDW�KDQGOHV�YDULDEOH�WDUJHW�VSHHGV��HWF��

:LWK�IHGHUDWHG�GDWDEDVH�WHFKQRORJ\�>+DDV�����0HOWRQ���@��TXHU\�UHVXOWV�IURP�VHYHUDO�UHODWLRQDO�DQG�
QRQ�UHODWLRQDO�GDWD�VRXUFHV�FDQ�EH�MRLQHG��DJJUHJDWHG�RU�UHVKDSHG�DQG�WKHQ�DSSOLHG�WR�RQH�RI�VHYHUDO�
UHODWLRQDO�GDWDEDVHV�DW�WKH�WDUJHW��)RU�GHWDLOV�RI�D�SURSRVHG�'DWD�5HSOLFDWLRQ�VHUYLFH�IRU�WKH�*ULG��VHH�
>*DYDFV���@��

,Q� WHUPV�RI� VHUYLFH� LQWHUIDFHV�� WKHUH� LV�D� UHTXLUHPHQW� IRU� LQWHUIDFH�GHILQLWLRQV� WKDW�DOORZ�FRQVLVWHQW�
FUHDWLRQ��GHVFULSWLRQ�DQG�PDLQWHQDQFH�RI�UHSOLFDWHG�GDWD�RQ�WKH�*ULG��7KH�**)�VHHPV�OLNH�D�VXLWDEOH�
IRUXP� IRU� WKH� VWDQGDUGLVDWLRQ� RI� VXFK� LQWHUIDFHV�� � 7KH� '$,6� JURXS� FDQ� SHUKDSV� KHOS� WR� LQIRUP�
GLVFXVVLRQV�LQ�WKH�'DWD�5HSOLFDWLRQ�5HVHDUFK�*URXS��E\�EULQJLQJ�D�GDWDEDVH�SHUVSHFWLYH��

���� &RQQHFWLRQV�DQG�6HVVLRQV�

7KH�DLP�RI�WKLV�VHFWLRQ�LV�WR�GHVFULEH�FRQQHFWLRQV�DQG�VHVVLRQV�LQ�WKH�FRQWH[W�RI�'$,�VHUYLFHV��DQG�
DOVR� WR� GHVFULEH� YDULRXV� RSWLRQV� WKDW� GHWHUPLQH� WKH� OLIHWLPH� RI� FRQQHFWLRQV� DQG� VHVVLRQV�� 7KLV� LV�
FRQVLGHUHG�UHOHYDQW�WR�WKH�GRFXPHQW�DV�D�ZKROH��LQ�WKDW�GHVLJQHUV�RI�'$,6�QHHG�WR�FRQVLGHU�WKH�UROH�
DQG�QDWXUH�RI�VHUYLFHV�DQG�FRQQHFWLRQV�LQ�VHUYLFH�GHILQLWLRQV��

,W� LV� DVVXPHG� WKDW� D� VLQJOH� VHUYLFH� LQVWDQFH� FDQ� H[SRVH� D� QXPEHU� RI� GDWDEDVH� LQVWDQFHV�� � $� VWDWH�
IXOO�VWDWHOHVV� LQWHUDFWLRQ�ZLWK� D� VHUYLFH� FRQVWLWXWHV� D�´VHVVLRQµ�� (VWDEOLVKLQJ�D� FRPPXQLFDWLRQ�ZLWK�
WKH� VHUYLFH� LQLWLDWHV� D� VHVVLRQ� ZLWK� WKH� VHUYLFH�� 7KH� VHVVLRQ� FDQQRW� EH� H[SOLFLWO\� VKDUHG� EHWZHHQ�
GLIIHUHQW� XVHUV�� ZKLOH� D� XVHU� FDQ� HVWDEOLVK� PXOWLSOH� VHVVLRQV� ZLWK� D� VHUYLFH�� $OO� WKH� VXEVHTXHQW�
LQWHUDFWLRQV�EHWZHHQ�WKH�XVHU�DQG�WKH�VHUYLFH�DUH�ZLWKLQ�WKH�VFRSH�RI�D�SDUWLFXODU�VHVVLRQ��+RZHYHU��D�
VHVVLRQ� FDQ� RXWOLYH� WKH� OLIHWLPH� RI� WKH� LQGLYLGXDO� FRPPXQLFDWLRQ� OLQNV� EHWZHHQ� WKH� XVHU� DQG� WKH�
VHUYLFH��

,Q�WKH�FDVH�RI�*ULGV�� LW�PD\�EH�GHVLUHG� WR�UHJDLQ�DFFHVV�WR�D�SUHYLRXV�VHVVLRQ��EXW�ZH�SURSRVH�WKDW�
VXFK�ORJLF�VKRXOG�EH�VSHFLILF�WR�WKH�VHUYLFH��DV�UHJDLQLQJ�D�VHVVLRQ�PD\�KDYH�VHFXULW\�LPSOLFDWLRQV�RQ�
VRPH�DXWKHQWLFDWLRQ�DXWKRULVDWLRQ�PHFKDQLVPV��
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$�FRQQHFWLRQ� UHIHUV� WR� D� FRPPXQLFDWLRQ�ZLWK� D� VSHFLILF� GDWDEDVH� LQVWDQFH��$�FRQQHFWLRQ� LV�DOZD\V�
HVWDEOLVKHG� XQGHU� WKH� FRQWH[W� RI� WKH� FXUUHQW� XVHU� VHVVLRQ�� $� VHVVLRQ� PD\� KROG� D� QXPEHU� RI�
FRQQHFWLRQV��$�FRQQHFWLRQ·V� OLIHWLPH� LV� OLPLWHG�WR� WKDW�RI� WKH�VHVVLRQ�FRQWDLQLQJ� LW��7KH�FRQQHFWLRQ�
FRQWH[W�PD\�VXSSRUW�WUDQVDFWLRQ�PDQDJHPHQW��EXW�WKH�LPSOHPHQWDWLRQ�VKRXOG�GHWHUPLQH�ZKHWKHU�D�
FRQQHFWLRQ�FDQ�FDQQRW�SDUWLFLSDWH�LQ�D�WUDQVDFWLRQ��

����� ,QWHJUDWLRQ�

2QH�RI�WKH�DLPV�RI�WKH�*ULG�LV�WR�SURPRWH�WKH�RSHQ�SXEOLFDWLRQ�RI�VFLHQWLILF�GDWD��,I�WKLV�LV�UHDOL]HG�
WKHQ�LW� LV�H[SHFWHG�WKDW�PDQ\�RI�WKH�DGYDQFHV�WR�IORZ�IURP�WKH�*ULG�ZLOO�EH�IURP�DSSOLFDWLRQV�WKDW�
FRPELQH�LQIRUPDWLRQ�IURP�PXOWLSOH�GDWD�VHWV��$Q�LQYHVWLJDWLRQ�LQWR�WKH�UHTXLUHPHQWV�RI�HDUO\�*ULG�
SURMHFWV�KDV�FRQFOXGHG�WKDW�WKH�SURVSHFW�H[LVWV�IRU�PLOOLRQV�RI�GDWD�UHVRXUFHV�DQG�SHWDE\WHV�RI�GDWD�
EHLQJ� DFFHVVLEOH� LQ� D� *ULG� HQYLURQPHQW� >3HDUVRQ� ��@�� 6XSSRUW� IRU� IHGHUDWLQJ� GDWD� UHVRXUFHV� LV�
WKHUHIRUH� YLWDO� WR� WKH� VXFFHVV�RI� WKH�*ULG�²� WKH�DOWHUQDWLYH�RI� IRUFLQJ�HDFK�DSSOLFDWLRQ� WR� LQWHUIDFH�
GLUHFWO\� WR� D� VHW� RI� GDWDEDVHV� DQG� UHVROYH� IHGHUDWLRQ� SUREOHPV� LQWHUQDOO\�ZRXOG� OHDG� WR� DSSOLFDWLRQ�
FRPSOH[LW\��DQG�GXSOLFDWLRQ�RI�HIIRUW��

'DWDEDVH�IHGHUDWLRQ�KDV�EHHQ�FRPSUHKHQVLYHO\�VWXGLHG�>6KHWK���@��DQG�LPSOHPHQWDWLRQV�DUH�DYDLODEOH�
IURP�YHQGRUV��+RZHYHU�� WKHVH�DUH�XQOLNHO\�WR�PHHW�WKH�QHHGV�RI�DOO�*ULG�DSSOLFDWLRQV�²�WKH�IDFWRUV�
WKDW�PDNH�*ULG�GDWDEDVH�IHGHUDWLRQ�GLIIHUHQW�LQFOXGH��

• +LJKO\� G\QDPLF� IHGHUDWLRQV�� 2Q� WKH� *ULG�� PDQ\� DSSOLFDWLRQV� ZLOO� G\QDPLFDOO\� VHOHFW� D� VHW� RI�
GDWDEDVHV�WR�DFFHVV�EDVHG�RQ�WKH�UHVXOWV�RI�TXHULHV�RI�PHWDGDWD�FDWDORJXHV��7KLV��DQG�WKH�IDFW�
WKDW�WKH�VHW�PD\�EH�YHU\�ODUJH��SODFHV�D�SUHPLXP�RQ�IXOO\�DXWRPDWLF�IHGHUDWLRQ�ZLWKRXW�XVHU�
LQSXW�� 7KLV� QHHGV� UHVROXWLRQ� DW� WKH� LQWHUIDFH� OHYHO� �KRZ� FDQ� WKH� IHGHUDWLRQ� PLGGOHZDUH�
FRPPXQLFDWH�ZLWK�WKH�GLIIHUHQW�LQWHUIDFHV�RIIHUHG�E\�WKH�GDWDEDVHV�WR�EH�IHGHUDWHG"��DQG�WKH�
VHPDQWLF�OHYHO��KRZ�LV�GDWD�WR�EH�LQWHUSUHWHG�VR�WKDW�LW�FDQ�EH�LQWHJUDWHG"���

• ([WUHPH� SHUIRUPDQFH�� $� TXHU\� WKDW� MRLQV� GDWD� IURP� D� VHW� RI� YHU\� ODUJH� GDWDEDVHV� FRXOG� KDYH�
KXJH�QHWZRUN��&38�DQG�GLVN�,2�UHTXLUHPHQWV��7KHUHIRUH��D�VFDODEOH�SHUIRUPDQFH�VROXWLRQ�LV�
UHTXLUHG�� DQG� WKH� *ULG� RIIHUV� RSSRUWXQLWLHV� IRU� SURYLGLQJ� LW�� *ULG�UHVRXUFHV� FDQ� EH�
G\QDPLFDOO\�DFTXLUHG�LQ�RUGHU�WR�PHHW�WKH�SHUIRUPDQFH�UHTXLUHPHQWV�RI�WKH�TXHU\��ZKLOH�WKH�
DSSOLFDWLRQ�RI�SDUDOOHO�TXHU\�H[HFXWLRQ�WHFKQLTXHV�>6PLWK���@�DFURVV�WKH�*ULG�FRXOG�SURYLGH�
VFDODELOLW\��

• $OWHUQDWLYH� VRXUFH� VHOHFWLRQ��5HSOLFD�PDQDJHPHQW�V\VWHPV�ZLOO�SURYLGH�DOWHUQDWH�VRXUFHV�RI� WKH�
VDPH� GDWD��7KH� VHOHFWLRQ�FDQ�EH�PDGH�RQ� WKH�EDVLV�RI� DYDLODELOLW\� �H�J��� LQ� WKH�SUHVHQFH�RI�
IDLOXUH���SHUIRUPDQFH�DQG�FRVW��

• ([SORLWLQJ� WKH� 6HPDQWLF� *ULG�� 7KH� DLP� RI� WKH� 6HPDQWLF� *ULG� >'H�5RXUH� ��@� LV� WR� SURYLGH�
PHWDGDWD�WKDW�DVVLVWV�LQ�WKH�PDFKLQH�LQWHUSUHWDWLRQ�RI�GDWD��7KLV�FDQ�EH�H[SORLWHG�LQ�VFKHPD�
LQWHJUDWLRQ�� H�J�� LQ� LGHQWLI\LQJ� VHWV� RI� UHODWLRQDO� FROXPQV� ZKRVH� GDWD� KDV� WKH� VDPH�
LQWHUSUHWDWLRQ��

• 8VH�RI�*ULG�VWDQGDUGV�DQG�VHUYLFHV��)HGHUDWLRQ�PLGGOHZDUH�ZLOO�KDYH�WR�FRQIRUP�WR�WKH�HPHUJLQJ�
2*6$� LI� LW� LV� WR� EH� VHDPOHVVO\� LQWHJUDWHG� ZLWK� RWKHU� *ULG� VHUYLFHV�� 7KLV� ZLOO� HQVXUH� D�
VWDQGDUG�VHFXULW\�LQWHUIDFH��DQG�RIIHU�RSSRUWXQLWLHV�WR�H[SORLW�RWKHU�DSSURSULDWH�VHUYLFHV�VXFK�
DV� WKRVH� IRU� HIILFLHQWO\� WUDQVIHUULQJ� ODUJH� DPRXQWV� RI� GDWD�� 7KH� UROH� RI� *ULG� VWDQGDUGV�
EHFRPHV�RI�SULPH�LPSRUWDQFH�LI�WKH�DSSURDFK�DGYRFDWHG�LQ�WKLV�SDSHU�²�ZUDSSLQJ�'%6�VR�
WKDW�WKH\�RIIHU�VWDQGDUG��2*6$�FRQIRUPDQW�GDWDEDVH�VHUYLFHV�²�LV�WDNHQ��,I�WKLV�LV�WKH�FDVH��
WKHQ�WKH�IHGHUDWLRQ�PLGGOHZDUH�FDQ�LQWHUURJDWH�WKH�VHUYLFH�PHWDGDWD�WR�GHWHUPLQH�ZKDW�OHYHO�
RI� LQWHUIDFHV� HDFK� GDWDEDVH� SURYLGHV� �H�J��� WKH� TXHU\� ODQJXDJH� VXSSRUWHG�� DQG�� LI� SRVVLEOH��
JHQHUDWH� D� QHZ� VLQJOH�� ´YLUWXDOµ� GDWDEDVH� VHUYLFH� LQWHUIDFH� WKDW� UHSUHVHQWV� WKHLU� IHGHUDWLRQ��
7KLV�FDQ�EH�GRQH�RQ�D�VHUYLFH�E\�VHUYLFH�EDVLV�²�ZKLOH�IHGHUDWHG�TXHU\�VHUYLFHV�DUH�OLNHO\�WR�
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EH�WKH�PRVW�LPSRUWDQW��D�ZKROH�UDQJH�RI�RWKHU�VHUYLFHV�RIIHUHG�E\�GDWDEDVHV�ZLOO�QHHG�WR�EH�
IHGHUDWHG� IRU� VRPH� DSSOLFDWLRQV�� LQFOXGLQJ� WUDQVDFWLRQV�� PHWDGDWD�� QRWLILFDWLRQ�� DFFRXQWLQJ�
DQG�VFKHGXOLQJ��

�� &RQFOXVLRQV�

7KLV� GRFXPHQW� KDV� SURYLGHG� DQ� RYHUYLHZ� RI� UHTXLUHPHQWV� DQG� IXQFWLRQDOLWLHV� IRU� *ULG� 'DWDEDVH�
$FFHVV� DQG� ,QWHJUDWLRQ� 6HUYLFHV�� ,W� LV� QRW� FODLPHG� WKDW� WKH� UHTXLUHPHQWV� DUH� FRPSOHWH�� 1RU� LV� LW�
FODLPHG�WKDW� WKH�IXQFWLRQDOLWLHV�GHVFULEHG�DUH�� �L��VXIILFLHQW�WR�DGGUHVV�DOO� WKH�UHTXLUHPHQWV��WKH\�DUH�
FOHDUO\�QRW���RU��LL��SDUWLWLRQHG�LQ�D�ZD\�WKDW�GLUHFWO\�UHIOHFWV�KRZ�WKH\�VKRXOG�EH�VWDQGDUGL]HG��

7KHUH� DUH� VHYHUDO� LPSRUWDQW� LVVXHV� WKDW� PXVW� EH� DGGUHVVHG� ZLWKLQ� WKH� '$,6� :RUNLQJ� *URXS� WR�
HQDEOH�VWDQGDUGV�WR�EH�EURXJKW�IRUZDUG�WKURXJK�WKH�**)��ZKLFK�LW�LV�KRSHG�WKLV�GRFXPHQW�ZLOO�KHOS�
WR�DGGUHVV���7KHVH�LQFOXGH��

��� 3ULRULWLHV�� ZKDW� IXQFWLRQDOLWLHV� RI� UHOHYDQFH� WR� '$,6� DUH� DOO� RI�� �L�� ZLGHO\� UHFRJQLVHG� DV�
LPSRUWDQW�� �LL�� UHDVRQDEO\� ZHOO� XQGHUVWRRG�� DQG� �LLL�� QRW� WKH� VXEMHFW� RI� H[LVWLQJ�
VWDQGDUGL]DWLRQ� DFWLYLWLHV� HOVHZKHUH�� 6XFK� IXQFWLRQDOLWLHV� DUH� FDQGLGDWHV� IRU� VWDQGDUGL]DWLRQ�
ZLWKLQ�WKH�'$,6�:RUNLQJ�*URXS�RU�HOVHZKHUH�LQ�WKH�**)��

��� 6FRSH��ZKDW�IXQFWLRQDOLWLHV�RI�UHOHYDQFH�WR�'$,6�DUH�ZLWKLQ�WKH�UHPLW�RI�WKH�'$,6�:RUNLQJ�
*URXS"�$V�GDWDEDVH�DFFHVV�DQG�LQWHJUDWLRQ�VHUYLFHV�RYHUODS�ZLWK�PDQ\�RWKHU�DUHDV��VHFXULW\��
UHSOLFDWLRQ��GDWD�WUDQVSRUW��HWF���FHUWDLQ�LVVXHV�DUH�OLNHO\�WR�EH�DGGUHVVHG�LQ�LQWHUDFWLRQV�DFURVV�
VHYHUDO�**)�JURXSV��

��� *UDQXODULW\��KRZ�PXFK�JURXQG�VKRXOG�EH�FRYHUHG�E\�DQ\�RQH�SURSRVDO�IRU�D�VWDQGDUG��)RU�
H[DPSOH��WKHUH�DUH�FOHDU�UHODWLRQVKLSV�EHWZHHQ�VWDWHPHQWV�DQG�WUDQVDFWLRQV��EXW�HTXDOO\�PXFK�
FDQ�EH�VDLG�DERXW�HDFK�RI�WKHVH�IXQFWLRQDOLWLHV�WKDW�LV�RUWKRJRQDO�WR�WKH�RWKHU��:KLOH�VSHFLILF�
SURSRVDOV�IRU�VWDQGDUGV�DUH�OLNHO\�WR�KDYH�FKDPSLRQV��LW�ZLOO�EH�JRRG�LI�WKH�FRPPXQLW\�LV�DEOH�
WR� UHDFK� EURDG� DJUHHPHQW� RQ� WKH� QDWXUH� DQG� VFRSH� RI� LQGLYLGXDO� SURSRVDOV� HDUO\� LQ� WKHLU�
GHYHORSPHQW��

�� 5HIHUHQFHV�

%��$WNLQVRQ��HW�DO���:HE�6HUYLFHV�6HFXULW\��:6�6HFXULW\���9HUVLRQ������$YDLODEOH�IURP��KWWS���ZZZ�
����LEP�FRP�GHYHORSHUZRUNV�OLEUDU\�ZV�VHFXUH���������

-�� %HVWHU�� ,�� )RVWHU��&�� .HVVHOPDQ�� -�� 7HGHVFR�� 6�� 7XHFNH�� *$66�� $� 'DWD� 0RYHPHQW� DQG� $FFHVV�
6HUYLFH� IRU� :LGH� $UHD� &RPSXWLQJ� 6\VWHPV�� � �

�
� :RUNVKRS� RQ� ,�2� LQ� 3DUDOOHO� DQG� 'LVWULEXWHG�

6\VWHPV��������

5��%XWOHU��'��(QJHUW��,��)RVWHU��&��.HVVHOPDQ��6��7XHFNH��-��9ROPHU�DQG�9��:HOFK��,(((�&RPSXWHU��
���������������������

'%�� 8QLYHUVDO� 'DWDEDVH�� 5HSOLFDWLRQ� *XLGH� DQG� 5HIHUHQFH�� ,%0�� $YDLODEOH� )URP�� KWWS���ZZZ�
��LEP�FRP�VRIWZDUH�GDWD�GSURSU�OLEUDU\�KWPO��

'��'H�5RXUH��1�� -HQQLQJV��1��6KDGEROW�DQG�0��%DNHU��5HVHDUFK�$JHQGD�IRU�WKH�6HPDQWLF�*ULG��$�
)XWXUH�H�6FLHQFH�,QIUDVWUXFWXUH��ZZZ�VHPDQWLFJULG�RUJ��������

('*�*ULG�'DWD�0DQDJHPHQW��KWWS���FHUQ�FK�*ULG�GDWD�PDQDJHPHQW���

,��)RVWHU��&��.HVVHOPDP�� -��1LFN��6��7XHFNH��7KH�3K\VLRORJ\�RI� WKH�*ULG��$Q� 2SHQ�*ULG�6HUYLFHV�
$UFKLWHFWXUH�IRU�'LVWULEXWHG�6\VWHPV�,QWHJUDWLRQ��KWWS���ZZZ�JOREXV�RUJ�RJVD�������D��

,��)RVWHU�HW�DO��*LJJOH��$�)UDPHZRUN�IRU�&RQVWUXFWLQJ�6FDODEOH�5HSOLFD�/RFDWLRQ�6HUYLFHV������E��
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1�-�*DYDFV��6��*ODQYLOOH��6��5��-HIIHU\��-�3��0FDOLVWHU��,��1DUDQJ��9��5DPDQ��'DWD�5HSOLFDWLRQ�6HUYLFH�
LQ�*ULG��,%0�7HFKQLFDO�5HSRUW��LQ�SURJUHVV���������

$��.UDXVH��.��6P\OOLH�DQG�5��%D[WHU��*ULG�'DWD�6HUYLFH�6SHFLILFDWLRQ�IRU�;0/�'DWDEDVHV��(GLQEXUJK�
3DUDOOHO�&RPSXWHU�&HQWUH�5HSRUW��(3&&�*'6�:3��*;'6������9HUVLRQ������������

+�� .UHJHU�� :HE� 6HUYLFHV� &RQFHSWXDO� $UFKLWHFWXUH�� 7HFKQLFDO� 5HSRUW� :&6$� ����� ,%0� 6RIWZDUH�
*URXS��������

/��+DDV��(�/LQ��0��5RWK��,QIRUPDWLRQ�,QWHJUDWLRQ�WKURXJK�'DWDEDVH�)HGHUDWLRQ�� WR�DSSHDU� LQ� ,%0�
6\VWHPV�-RXUQDO��1RYHPEHU�������

-��+HIOLQ��5��9RO]�DQG�-��'DOH��5HTXLUHPHQWV� IRU�D�:HE�2QWRORJ\�/DQJXDJH��:�&�:RUNLQJ�'UDIW��
KWWS���ZZZ�Z�F�RUJ�75�ZHERQW�UHT��0DUFK��������

5��0LFKHO��HW�DO���'DWD�/LQNV�0DQDJLQJ�)LOHV�XVLQJ�'%���KWWS���ZZZ�LEP�FRP�UHGERRNV��������

-��0HOWRQ�HW�DO��64/�DQG�0DQDJHPHQW�RI�([WHUQDO�'DWD��$OVR�,62�,(&��������������,QIRUPDWLRQ�
7HFKQRORJ\�²�'DWDEDVH�/DQJXDJHV�²�64/�²�3DUW����0DQDJHPHQW�RI�([WHUQDO�GDWD��64/�0('���

20*� ²� $GGLWLRQDO� 6WUXFWXULQJ� 0HFKDQLVPV� IRU� WKH� 276� 6SHFLILFDWLRQ�� 7HFKQLFDO� 5HSRUW�
25%26�������������2EMHFW�0DQDJHPHQW�*URXS��������

1�:��3DWRQ��0�3��$WNLQVRQ��9��'LDODQL��'��3HDUVRQ��7��6WRUH\�DQG�3��:DWVRQ��'DWDEDVH�$FFHVV�DQG�
,QWHJUDWLRQ�6HUYLFHV�RQ�WKH�*ULG��8.�H�6FLHQFH�3URJUDPPH�7HFKQLFDO�5HSRUW�1XPEHU�8NH6������
����������

2UDFOH� 6WUHDPV�� 7HFKQLFDO� :KLWH� 3DSHU�� $YDLODEOH� IURP��
KWWS���WHFKQHW�RUDFOH�FRP�SURGXFWV�GDWDLQW�FRQWHQW�KWPO��-XQH��������
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