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$EVWUDFW �

�6RFLDO�1HWZRUNV�DQG�$UFKLYDO�&RQWH[W��61$&��LV�DQ�DUFKLYDO�LQVWLWXWLRQ�WKDW�ZRUNV�ZLWK�

D�YDULHW\�RI�RWKHU�LQVWLWXWLRQV�WR�EXLOG�DQ�DUFKLYDO�FROOHFWLRQ��EXW�HDFK�RI�WKHVH�LQVWLWXWLRQV�KDV�D�

GLIIHUHQW�VWUXFWXUH�IRU�VWRULQJ�UHFRUGV��5HODWLRQVKLSV�EHWZHHQ�GLIIHUHQW�HQWLWLHV��ODEHOV�IRU�FHUWDLQ�

W\SHV�RI�GDWD��DQG�WKH�KLHUDUFK\�RI�WKH�GDWD�LWVHOI�DUH�LQFRQVLVWHQW�IURP�HDFK�RXWVLGH�LQVWLWXWLRQ��

61$&�QHHGV�WR�UHFRQFLOH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�RXWVLGH�GDWD�DQG�LWV�RZQ�GDWD�VWRUDJH�

VWUXFWXUH�EHIRUH�LPSRUWLQJ�WKH�GDWD�LQWR�LWV�GDWDEDVH��,W�LV�H[WUHPHO\�LPSUDFWLFDO�DQG�WLPH�

FRQVXPLQJ�WR�FOHDQ�XS�WKH�GDWD�PDQXDOO\��7KH�JRDO�RI�WKH�WHFKQLFDO�SURMHFW�ZDV�WR�GHYHORS�D�

VLPSOH�DQG�IDXOW�SURRI�LQWHUIDFH�IRU�UHFRQFLOLQJ�WKDW�ZRXOG�EH�HDV\�IRU�XVHUV�WR�OHDUQ�DQG�XVH��

7KH�WHFKQLFDO�SURMHFW�FRQVLVWHG�RI�WKH�GHYHORSPHQW�RI�D�VWDQGDORQH�SOXJLQ�IRU�61$&�

XVLQJ�2SHQ5HILQH��DQ�H[LVWLQJ�RSHQ�VRXUFH�SURMHFW��7KH�SOXJLQ�KDV�HQDEOHG�SDUWLFLSDQWV�WR�XSORDG�

DQG�FRQVROLGDWH�ODUJH�DPRXQWV�RI�GDWD�RQ�KLVWRULFDO�DUWLIDFWV��:LWK�WKH�H[WHQVLRQ��KXQGUHGV�DQG�

WKRXVDQGV�RI�HQWULHV�FDQ�QRZ�EH�SURFHVVHG�DQG�SXVKHG�WR�61$&�LQ�D�FRXSOH�PLQXWHV��7KH�

H[WHQVLRQ�LV�DEOH�WR�LPSRUW�H[WHUQDO�GDWD�DQG�PDWFK�LW�WR�H[LVWLQJ�GDWD�ZLWKLQ�WKH�61$&�VHUYHU��

*LYHQ�WKDW�61$&�LV�DQ�DUFKLYDO�LQVWLWXWLRQ��LW�ZDV�YHU\�LPSRUWDQW�WKDW�WKH�LQIRUPDWLRQ�EHLQJ�

XSORDGHG�ZRXOG�XSGDWH�WKH�ULJKW�ILHOGV�IRU�DQ\�JLYHQ�HQWU\��7KH�SOXJLQ�HIIHFWLYHO\�VROYHG�WKH�

SUREOHP�RI�GDWD�PLVPDWFK�ZKHQ�XSORDGLQJ�LQIRUPDWLRQ�WR�WKH�61$&�VLWH��7KH�SURMHFW�DFKLHYHV�

VLPSOLFLW\�ZLWKRXW�H[FHVVLYH�IXQFWLRQDOLW\��DQG�LW�FUHDWHV�D�PRUH�HIILFLHQW�DQG�VWUHDPOLQHG�SURFHVV�

WR�LPSRUW�DQG�XSGDWH�WKRXVDQGV�RI�GDWD�HQWULHV��7KH�SOXJLQ�HQVXUHV�WKDW�WKH�UHFRQFLOLDWLRQ�RI�GDWD�

LPSRUWHG�LV�ERWK�TXLFN�DQG�DFFXUDWH��ZKLFK�LV�FUXFLDO�WR�DQ�RUJDQL]DWLRQ�OLNH�61$&�ZKHUH�

HIILFLHQW�DQG�DFFXUDWH�TXHU\LQJ�DUH�NH\�� �

��
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���,QWURGXFWLRQ�

,Q�WKH�FXUUHQW�GD\�DQG�DJH��GDWD�LV�DEXQGDQW�\HW�VRPHWLPHV�H[FHVVLYH��ZKLFK�FDQ�OHDG�WR�

LQIRUPDWLRQ�PLVPDWFK��+RZ�FDQ�WKLV�GDWD�EH�PDQDJHG�DQG�DUFKLYHG�VR�WKDW�UHODWHG�LQIRUPDWLRQ�

UHJDUGLQJ�VSHFLILF�WRSLFV�FDQ�EH�FRQVROLGDWHG�LQ�DQ�HIILFLHQW�PDQQHU"�2XU�FDSVWRQH�JURXS�VHHNHG�

WR�VROYH�WKLV�WKURXJK�GDWD�ZUDQJOLQJ��RU�WKH�PDSSLQJ�RI�UDZ�GDWD�LQWR�DQRWKHU�IRUPDW��E\�

GHYHORSLQJ�D�SOXJLQ�IRU�RXU�SURMHFW��6RFLDO�1HWZRUNV�DQG�$UFKLYDO�&RQWH[W��61$&����

61$&��D�ZHEVLWH�VLPLODU�WR�:LNLSHGLD��LV�D�IUHH��RQOLQH�UHVRXUFH�WKDW�KHOSV�XVHUV�GLVFRYHU�

ELRJUDSKLFDO�DQG�KLVWRULFDO�LQIRUPDWLRQ�DERXW�SHRSOH��IDPLOLHV��DQG�RUJDQL]DWLRQV�WKDW�DUH�FUHDWHG�

DQG�DUH�GRFXPHQWHG�LQ�KLVWRULFDO�UHVRXUFHV��SULPDU\�VRXUFH�GRFXPHQWV��DQG�WKHLU�FRQQHFWLRQV�WR�

RQH�DQRWKHU��6RFLDO�1HWZRUNV�DQG�$UFKLYDO�&RQWH[W�>61$&@��Q�G����61$&�LV�XVHG�WR�ORFDWH�

DUFKLYHG�FROOHFWLRQV�DV�ZHOO�DV�UHODWHG�UHVRXUFHV�KHOG�DURXQG�WKH�ZRUOG��$V�DQ�LQWHUQDWLRQDO�

FRRSHUDWLYH��61$&�ZRUNV�WR�³EXLOG�D�FRUSXV�RI�UHOLDEOH�GHVFULSWLRQV�RI�SHRSOH�DQG�DUWLIDFWV�WKDW�

OLQN�WR�DQG�³SURYLGH�FRQWH[WXDO�XQGHUVWDQGLQJ´�RI�KLVWRULFDO�UHFRUGV��61$&��Q�G���SDUD������,Q�

RUGHU�WR�FUHDWH�WKHVH�FRQWH[WXDO�FRQQHFWLRQV��61$&�VRXUFHV�LWV�LQIRUPDWLRQ�IURP�PDQ\�GLIIHUHQW�

OLEUDULHV�DQG�DUFKLYDO�LQVWLWXWLRQV��61$&�FRRSHUDWHV�ZLWK�RYHU�������LQVWLWXWLRQV�WR�JDWKHU�DQG�

UHFRQFLOH�GDWD��61$&��Q�G���

7KH�61$&�XVHU�EDVH�LV�H[WUHPHO\�DFWLYH��DV�RI�2FWREHU�����������WKHUH�KDYH�EHHQ�DOPRVW�

����HGLWV�SHU�ZHHN��7KHUH�DUH�FXUUHQWO\�����DFWLYH�XVHUV�WKDW�FRQWULEXWH�WR�WKH�61$&�GDWDEDVH�

DQG�RYHU��������YLVLWRUV�SHU�PRQWK�RQ�DYHUDJH��,Q�WRWDO��WKHUH�DUH�RYHU�WZR�PLOOLRQ�UHVRXUFHV�WKDW�

KDYH�EHHQ�FUHDWHG�DQG�HGLWHG�VLQFH�WKH�FUHDWLRQ�RI�61$&��-HRQJ���������2XU�WHDP¶V�LQWHUHVW�LQ�

PDLQWDLQLQJ�DQG�LPSURYLQJ�VXFK�D�ZLGHO\�XVHG�UHVRXUFH�LV�ZKDW�RULJLQDOO\�GUHZ�XV�WR�SXUVXH�WKLV�

SURMHFW�� �

��
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����3UREOHP�6WDWHPHQW�

:KLOH�61$&�VHHNV�WR�VHUYH�D�YDULHW\�RI�LQVWLWXWLRQV�DQG�EXLOG�DQ�DUFKLYDO�FROOHFWLRQ��HDFK�

LQVWLWXWLRQ�KDV�D�GLIIHUHQW�VWUXFWXUH�IRU�VWRULQJ�UHFRUGV��5HODWLRQVKLSV�EHWZHHQ�GLIIHUHQW�HQWLWLHV��

ODEHOV�IRU�FHUWDLQ�W\SHV�RI�GDWD��DQG�WKH�KLHUDUFK\�RI�WKH�GDWD�LWVHOI�DUH�LQFRQVLVWHQW�IURP�HDFK�

RXWVLGH�LQVWLWXWLRQ��61$&�QHHGV�WR�UHFRQFLOH�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�RXWVLGH�GDWD�DQG�LWV�RZQ�

GDWD�VWRUDJH�VWUXFWXUH�EHIRUH�LPSRUWLQJ�WKH�GDWD�LQWR�LWV�GDWDEDVH��,W�LV�H[WUHPHO\�LPSUDFWLFDO�WR�

FOHDQ�XS�WKH�GDWD�PDQXDOO\�RU�ZLWK�VLPSOH�WRROV��+DP���������7KH�UHFRQFLOLDWLRQ�RI�WKLV�GDWD�LV�

YLWDO�WR�WKH�IXQFWLRQDOLW\�RI�DQ�DUFKLYDO�RUJDQL]DWLRQ�VXFK�DV�61$&�EHFDXVH�LW�LV�FUXFLDO�IRU�

HIILFLHQW�DQG�DFFXUDWH�TXHU\LQJ��3DUN����������

7KH�WHFKQLFDO�SURMHFW�VHHNV�WR�GHYHORS�D�VWDQGDORQH�SOXJLQ�IRU�6RFLDO�1HWZRUNV�DQG�

$UFKLYDO�&RQWH[W��61$&��XVLQJ�2SHQ5HILQH��2SHQ5HILQH�LV�DQ�RSHQ�VRXUFH�VRIWZDUH�WKDW�LV�

FRPPXQLW\�PDLQWDLQHG�DQG�GHVLJQHG�VSHFLILFDOO\�IRU�GDWD�QRUPDOL]DWLRQ��WUDQVIRUPDWLRQ��DQG�

FOHDQLQJ��+LOO���������,W�DOORZV�XVHUV�WR�LPSRUW�DQG�QRUPDOL]H�GDWD�ZLWK�D�VHULHV�RI�SUH�H[LVWLQJ�

GHIDXOW�XVHU�LQWHUIDFHV�DIWHU�FRQQHFWLQJ�WR�D�WDUJHW�UHVRXUFH��2SHQ5HILQH�SURYLGHV�D�³SRZHUIXO�\HW�

XVHU�IULHQGO\�LQWHUIDFH´�IRU�H[SHULPHQWLQJ�ZLWK�DQG�TXHU\LQJ�GDWD��+LOO��������S���������

:LWK�RYHU�����HGLWV�RFFXUULQJ�WR�LWV�GDWD�VFKHPD�LQ�D�ZHHN��6RFLDO�1HWZRUNV�DQG�$UFKLYDO�

&RQWH[W��61$&��LV�QR�VPDOO�GDWD�DUFKLYH��61$&��Q�G����7KH�FXUUHQW�ZRUNIORZ�IRU�UHILQLQJ�DQG�

XSGDWLQJ�GDWD�LQ�61$&�LV�TXLWH�GLIILFXOW�DQG�LQDFFHVVLEOH�WR�LQH[SHULHQFHG�XVHUV��,W�LQYROYHV�

XVHUV�KLWWLQJ�61$&¶V�$3,V�IRU�UHILQLQJ�GDWD�RQ�WKHLU�VHUYHU�IURP�WKH�XVHU¶V�ORFDO�PDFKLQH��7KH�

WHFKQLFDO�SURMHFW�DLPV�WR�JUHDWO\�VLPSOLI\�WKLV�SURFHVV�E\�FUHDWLQJ�D�VWUHDPOLQHG�SOXJLQ�WKDW�ZLOO�

KDYH�DOO�WKH�IXQFWLRQDOLWLHV�QHHGHG�WR�UHILQH�DQG�XSORDG�GDWD�LQ�RQH�ORFDWLRQ��7KH�ORJLFDO�IORZ�DQG�

FRPSRQHQWV�QHHGHG�IRU�WKH�SURMHFW�DUH�LOOXVWUDWHG�LQ�)LJXUH����7KH�SOXJLQ�ZLOO�VHUYH�DV�D�

��
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FRQQHFWLRQ�EHWZHHQ�WKH�XVHU¶V�ORFDO�GDWD�DQG�61$&¶V�VHUYHU���,W�ZLOO�DOORZ�XVHUV�WR�LPSRUW�

H[WHUQDO�GDWD�LQ�WKH�IRUP�

RI�FRPPD�VHSDUDWHG�

YDOXHV��&69��ILOHV�DQG�

PDNH�XVH�RI�$3,V�

SURYLGHG�E\�61$&�WR�

UHFRQFLOH�DQG�UHILQH�WKDW�

GDWD�ZLWK�61$&¶V�XQLTXH�

-DYD6FULSW�2EMHFW�

1RWDWLRQ��-621��GDWD�

VWUXFWXUH��7KH�SOXJLQ�ZLOO�

KDYH�WZR�PDLQ�XVHU�JURXSV��

SULYLOHJHG�DQG�XQSULYLOHJHG�XVHUV��%RWK�W\SHV�RI�XVHUV�ZLOO�EH�DEOH�WR�XVH�WKH�SOXJLQ�WR�IRUPDW�DQ\�

GDWD�SRUWHG�LQ�XVLQJ�61$&¶V�RUJDQL]DWLRQDO�VFKHPD��2QO\�SULYLOHJHG�XVHUV�ZLOO�EH�DEOH�WR�WKHQ�

SXVK�WKH�IRUPDWWHG�GDWD�LQWR�61$&¶V�RZQ�GDWDEDVH�XWLOL]LQJ�WKH�$3,V�SURYLGHG�E\�61$&��7KH�

WHFKQLFDO�SURMHFW�ZLOO�SURYLGH�DQ�HDV\�ZD\�WR�UHFRQFLOH�RXWVLGH�GDWD�ZLWK�61$&¶V�H[LVWLQJ�GDWD�LQ�

DGGLWLRQ�ZLWK�DQ�LPSURYHG�XVHU�LQWHUIDFH�IRU�DQ�HQKDQFHG�XVHU�H[SHULHQFH���

����&RQWULEXWLRQV�

2YHU�WKH�FRXUVH�RI�HLJKW�PRQWKV��WKH�WHDP�ZDV�DEOH�WR�FUHDWH�D�SOXJLQ�H[WHQVLRQ�XVLQJ�

2SHQ5HILQH�WR�LPSRUW�H[WHUQDO�GDWD�DQG�PDWFK�LW�WR�H[LVWLQJ�GDWD�ZLWKLQ�WKH�61$&�VHUYHU��:LWK�

61$&�EHLQJ�D�GDWD�DUFKLYH���LW�ZDV�YHU\�LPSRUWDQW�WKDW�WKH�LQIRUPDWLRQ�EHLQJ�XSORDGHG�XSGDWHG�

WKH�ULJKW�ILHOGV�IRU�DQ\�JLYHQ�HQWU\���7KH�SOXJLQ�HIIHFWLYHO\�VROYHG�WKH�SUREOHP�RI�GDWD�PLVPDWFK�

��
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ZKHQ�XSORDGLQJ�LQIRUPDWLRQ�WR�WKH�61$&�VLWH��7KH�SOXJLQ�DFKLHYHV�VLPSOLFLW\�ZLWKRXW�H[FHVVLYH�

IXQFWLRQDOLW\��DQG�LW�FUHDWHV�D�PRUH�HIILFLHQW�DQG�VWUHDPOLQHG�SURFHVV��61$&�LV�HDVLO\�DEOH�WR�

LPSRUW�DQG�XSGDWH�WKRXVDQGV�RI�GDWD�HQWULHV��7KH�IHDWXUHV�FRQWULEXWHG�WR�WKH�ILQDO�SURGXFW�DQG�

IXQFWLRQDOLW\�RIIHUHG�E\�WKH�SOXJLQ�DUH�H[SRXQGHG�LQ�WKH�IROORZLQJ�VHFWLRQV�RI�WKLV�WKHVLV���

,Q�WKH�UHPDLQLQJ�RI�WKLV�WKHVLV��VHFWLRQ���SUHVHQWV�UHODWHG�ZRUN��6HFWLRQ���HOXFLGDWHV�WKH�

V\VWHP�GHVLJQ�DQG�UHTXLUHG�IXQFWLRQDOLW\�RI�WKH�SOXJLQ��6HFWLRQ���GLVFXVVHV�WKH�UHVXOWV�RI�WKH�

WHFKQLFDO�SURMHFW�DV�LW�UHODWHV�WR�WKH�LQLWLDO�SUREOHP��)LQDOO\��6HFWLRQ���SURYLGHV�D�FRQFOXVLRQ�WR�

WKH�ZRUN�GRQH�LQ�WKH�SDVW�\HDU��ZKLOH�VHFWLRQ���JLYHV�ZD\�WR�IXWXUH�ZRUN�RQ�WKH�SURMHFW��

� �

��
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���5HODWHG�:RUN�

$FFRUGLQJ�WR�WKHLU�ZHEVLWH��61$&�VHUYHV�DV�DQ��RQOLQH�UHVRXUFH�WKDW�KHOSV�XVHUV�GLVFRYHU�

ELRJUDSKLFDO�DQG�KLVWRULFDO�LQIRUPDWLRQ�DERXW�SHUVRQV��IDPLOLHV��DQG�RUJDQL]DWLRQV�WKDW�FUHDWHG�RU�

DUH�GRFXPHQWHG�LQ�KLVWRULFDO�UHVRXUFHV��SULPDU\�GRFXPHQWV��DQG�WKHLU�FRQQHFWLRQV�WR�RQH�

DQRWKHU��EDVHG�RQ�WKH�LGHD�RI�RSHQO\�HGLWDEOH�FRQWHQW��$ERXW�61$&��Q�G����2QO\�PHPEHUV�RI�WKH�

FRRSHUDWLYH�OLNH�VHOHFW�PXVHXPV��XQLYHUVLWLHV��DQG�OLEUDULHV��DQG�DUFKLYHV�FDQ�HGLW�GDWD��7KLV�

PRGHO�LV�LGHQWLFDO�WR�WKDW�RI�:LNLSHGLD��7KH�SUREOHP�ZLWK�:LNLSHGLD�LV�WKDW�DQ\RQH�RQ�WKH�

,QWHUQHW�FDQ�HGLW�DQ\�HQWU\�LQ�WKHLU�RQOLQH�HQF\FORSHGLD��,QDFFXUDWH�LQIRUPDWLRQ��ZKHWKHU�LQVHUWHG�

DFFLGHQWDOO\�RU�PDOLFLRXVO\�FDQ�SHUVLVW�RQ�WKH�VLWH�DQ\ZKHUH�IURP�D�IHZ�KRXUV�WR�QHDUO\�WZR�\HDUV�

�&ULWLFLVP�RI�:LNLSHGLD���������61$&�DYRLGV�WKLV�SUREOHP�E\�DOORZLQJ�DQ\�XVHU�WR�EURZVH�WKH�

HQWULHV�EXW�RQO\�DSSURYHG�XVHUV�FDQ�HGLW�WKH�LQIRUPDWLRQ�ZLWKLQ�WKH�GDWDEDVH��7KRXJK�WKLV�

HVVHQWLDOO\�JXDUDQWHHV�WUXVWZRUWK\�LQIRUPDWLRQ��WKH�FRVW�RI�WKLV�VROXWLRQ�LV�WKDW�LQIRUPDWLRQ�ZLOO�

EH�HQWHUHG�LQWR�61$&�DW�D�VORZHU�UDWH�FRPSDUHG�WR�:LNLSHGLD���

$�NH\�FRPSRQHQW�WR�61$&�LV�WKH�2SHQ5HILQH��SUHYLRXVO\��D�SULYDWH�HQGHDYRU�FDOOHG�

*RRJOH�5HILQH��SOXJLQ��$FFRUGLQJ�WR�WKHLU�KRPHSDJH��2SHQ5HILQH�LV�D�JUHDW�WRRO�IRU��ZRUNLQJ�

ZLWK�PHVV\�GDWD��FOHDQLQJ�LW��WUDQVIRUPLQJ�LW�IURP�RQH�IRUPDW�LQWR�DQRWKHU��DQG�H[WHQGLQJ�LW�ZLWK�

ZHE�VHUYLFHV�DQG�H[WHUQDO�GDWD���2SHQ5HILQH���������$IWHU�*RRJOH�GLVFRQWLQXHG�VXSSRUW�RI�WKH�

SURMHFW��LW�EHFDPH�RSHQ�VRXUFH�DQG�LV�QRZ�WKH�SULPDU\�LQWHUIDFH�WKDW�DSSURYHG�XVHUV�LQWHUDFW�ZLWK�

ZKHQ�HGLWLQJ�GDWD�LQ�61$&��2SHQ5HILQH�KDV�D�ZHE�XVHU�LQWHUIDFH�EXW�LV�QRW�KRVWHG�RQ�WKH�ZHE��

5DWKHU��LW�PXVW�EH�GRZQORDGHG�DQG�UXQ�ORFDOO\��7KH�P\ULDG�RI�HGLWLQJ�WRROV�DYDLODEOH�PDNHV�

2SHQ5HILQH�D�YHU\�SRZHUIXO�WRRO��HVSHFLDOO\�FRPSDUHG�WR�WKH�V\VWHP�WKDW�:LNLSHGLD�XVHV��(GLWV�

WR�:LNLSHGLD�LQFOXGH�VLPSO\�FKDQJLQJ�WKH�WH[W�RQ�D�ZHESDJH��$Q\�RWKHU�LQVWDQFHV�RI�WKDW�VDPH�

��



�

GDWD�RQ�RWKHU�ZHESDJHV�ZLOO�QRW�EH�FKDQJHG�LQ�SDUDOOHO��6HHPLQJO\�WKH�RSSRVLWH�RI�:LNLSHGLD��

61$&�LV�GHVLJQHG�WR�EH�HGLWDEOH�E\�UHOLDEOH�HQWLWLHV��DOZD\V�FRQWDLQ�DFFXUDWH�LQIRUPDWLRQ��DQG�

JLYH�HGLWRUV�SRZHUIXO�WRROV�IRU�ZRUNLQJ�ZLWK�ODUJH�DQG�YDULHG�GDWDVHWV��

� �

���
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���6\VWHP�'HVLJQ�

7KH�JRDO�RI�RXU�SURMHFW�LV�WR�SURYLGH�DQ�LQWHUIDFH�IRU�XVHUV�WR�FOHDQ�DQG�PDQLSXODWH�

KLVWRULFDO�GDWD�WKDW�ZLOO�EH�WKHQ�XSORDGHG�WR�WKH�61$&�GDWDEDVH��2XU�SOXJLQ�ZDV�LQWHQGHG�IRU�

PHPEHUV�RI�FRRSHUDWLYHV��VXFK�DV�WKDW�RI�LQVWLWXWLRQV��XQLYHUVLWLHV��DQG�OLEUDULHV�WKDW�DUH�D�SDUW�RI�

WKH�61$&�&RRSHUDWLYH��VR�WKDW�WKH\�FRXOG�PRUH�HDVLO\�XSORDG�GDWD��:KLOH�WKH�DYHUDJH�XVHU��L�H��

XVHUV�ZKR�DUH�QRW�D�SDUW�RI�WKH�61$&�&RRSHUDWLYH��KDV�DFFHVV�WR�WKH�WRRO��DV�LW�LV�RSHQ�VRXUFH�DQG�

DYDLODEOH�RQ�*LW+XE��WKH\�ZLOO�QRW�EH�DEOH�WR�XSORDG�GDWD�ZLWKRXW�WKH�SURSHU�FUHGHQWLDOV��

7KHUHIRUH��PRVW�XVHUV�ZKR�LQWHQG�WR�XVH�61$&�ZLOO�PRVW�OLNHO\�XVH�WKH�ZHEVLWH�WR�ORRN�IRU�

LQIRUPDWLRQ���

7KH�EDFNHQG�ZDV�PDLQO\�LPSOHPHQWHG�LQ�-DYD�ZKLOH�WKH�IURQWHQG�XVHU�LQWHUIDFH�ZDV�

LPSOHPHQWHG�LQ�+70/�-DYDVFULSW�&66��7KHUH�ZDV�QRW�D�FKRLFH�RI�ZKLFK�SURJUDPPLQJ�

ODQJXDJHV�WR�XVH�EHFDXVH�PRVW�RI�WKH�SOXJLQ�ZDV�DOUHDG\�EXLOW�RXW�ZLWK�WKHVH�ODQJXDJHV��DQG�RXU�

SURMHFW�ZDV�PDLQO\�WR�DGG�RQWR�WKLV�H[LVWLQJ�SURMHFW��2XU�FRGH�LV�OLFHQVHG�XQGHU�WKH�

%6'��&ODXVH��D�OLFHQVH�DOORZLQJ�IUHHGRP�LQ�OHWWLQJ�LQGLYLGXDOV�XVH�FRGH�ZLWKRXW�QHHGLQJ�WR�

GLVFORVH�WKH�VRXUFH�FRGH�RU�OLEUDULHV�DV�ORQJ�DV�XVHUV�DGGUHVV�WKH�FRS\ULJKW�QRWLFH��7KH���&ODXVH�

%6'�/LFHQVH����

�

����6\VWHP�5HTXLUHPHQWV�

,W�LV�LPSRUWDQW�WR�KDYH�V\VWHP�UHTXLUHPHQWV�VR�WKDW�WKH�FXVWRPHU�DQG�WKH�GHYHORSPHQW�

WHDP�FDQ�KDYH�D�FOHDU�XQGHUVWDQGLQJ�RI�ZKDW�WKH�SURMHFW¶V�ORQJ�WHUP�JRDOV�DQG�WLPHOLQH�DUH��

:KLOH�WKHUH�LV�SRWHQWLDO�IRU�V\VWHP�UHTXLUHPHQWV�WR�FKDQJH��KDYLQJ�WKH�V\VWHP�UHTXLUHPHQWV�VHW�LQ�

���



�

WKH�EHJLQQLQJ�ZLOO�DOORZ�IRU�WKH�GHYHORSPHQW�WHDP�WR�KDYH�PRUH�SURGXFWLYH�VSULQWV�DQG�

DFFRPSOLVK�ZKDW�ZDV�VHW�RXW�PRUH�HIIHFWLYHO\���

7KHUHIRUH��RXU�V\VWHP�UHTXLUHPHQWV��PLQLPXP�DQG�GHVLUHG��DUH�DV�IROORZV��

�

0LQLPXP�UHTXLUHPHQWV��

Ɣ $OORZLQJ�XVHUV�WR�LPSRUW�&69�GDWD�LQWR�WKH�SOXJLQ��

Ɣ &RQQHFW�WKH�GDWD�ILHOGV�ZLWK�GLIIHUHQW�61$&�,'V�

Ɣ 6HDUFK�IRU�FRQVWHOODWLRQV�LQ�61$&�DQG�PDWFK�WKHP�WR�WKH�LPSRUWHG�GDWD�

Ɣ $OORZ�D�KXPDQ�HGLWRU�WR�FKRRVH�IURP�VHYHUDO�RSWLRQV�WR�PDWFK�IRU�ZKHQ�WKH�SOXJLQ�LV�

XQVXUH�

Ɣ 5HFRQFLOH�WKH�LPSRUWHG�FKDQJHV�EDVHG�RQ�WKH�FRQQHFWLRQ�DQG�PDWFKHV�

Ɣ 'RZQORDG�WKH�GDWD�WKDW�LV�QRZ�UHFRQFLOHG�ZLWK�61$&
V�VWUXFWXUH�

Ɣ 8VHUV�ZLWK�SULYLOHJHV�ZLOO�EH�DEOH�WR�SXEOLVK�WKH�GDWD�WR�61$&�

'HVLUHG�UHTXLUHPHQWV��

Ɣ 8VHUV�ZLOO�EH�DEOH�WR�UHFRQFLOH�PRUH�FRPSOH[�GDWD�LWHPV�OLNH�UHODWLRQVKLSV�DQG�

JHRORFDWLRQV�

Ɣ 8VHUV�ZLOO�EH�DEOH�WR�HGLW�DOUHDG\�H[LVWLQJ�UHVRXUFHV�DQG�FRQVWHOODWLRQV�

6R�IDU��QR�RSWLRQDO�UHTXLUHPHQWV�KDYH�EHHQ�VSHFLILHG�E\�WKH�FOLHQW��

�

���



�

����:LUHIUDPHV�

:LUHIUDPHV�DUH�DQ�LPSRUWDQW�WRRO�IRU�FRPPXQLFDWLRQ�GXULQJ�GHYHORSPHQW��,W�DOORZHG�WKH�

WHDP�WR�HIIHFWLYHO\�XQGHUVWDQG�DQG�YLVXDOL]H�WKH�UHTXLUHPHQWV�UHTXHVWHG�E\�WKH�FOLHQW��%HORZ�DUH�

WKH�LQLWLDO�ZLUHIUDPHV�IRU�WKH�SURMHFW��

�

�

�
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����6DPSOH�&RGH�
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�

����6DPSOH�7HVWV�

:KLOH�LPSOHPHQWLQJ�XQLW�WHVWV�PD\�VHHP�UHGXQGDQW�DW�ILUVW��HYHQWXDOO\�WKHVH�WHVWV�ZLOO�

SURYH�WR�EH�H[WUHPHO\�LPSDFWIXO�ZKLOH�GHYHORSLQJ�QHZ�IHDWXUHV��7HVWLQJ�DOORZV�GHYHORSHUV�WR�

NQRZ�LI�WKH�SURGXFW�IDLOV�GXH�WR�D�QHZ�IHDWXUH�RU�DQ�HGLW�RQ�DQ�H[LVWLQJ�IHDWXUH��$V�PRUH�WHVWV�DUH�

EHLQJ�GHYHORSHG��WKH�HDVLHU�LW�EHFRPHV�WR�KRQH�LQ�RQ�WKH�SRUWLRQ�RI�WKH�FRGH�WKDW�PD\�KDYH�

FDXVHG�D�EXLOG�IDLOXUH�WKXV�HIIHFWLYHO\�LPSURYHV�GHEXJJLQJ�ZLWKRXW�WKH�QHHG�WR�PDQXDOO\�WHVW�

HYHU\�IXQFWLRQDOLW\���

�

�

�

�

�

���



�

����&RGH�&RYHUDJH�

2XU�FKRVHQ�FRGH�FRYHUDJH�WRRO��&RYHUDOOV�LR��LV�D�ZHE�VHUYLFH�WKDW�DOORZV�GHYHORSHUV�WR�

WUDFN�FRGH�FRYHUDJH�RYHU�WLPH�DQG�HQVXUHV�WKDW�DOO�QHZ�GHYHORSHG�FRGH�LV�IXOO\�FRYHUHG��:H�

FKRVH�&RYHUDOOV�LR�EHFDXVH�WKH�RULJLQDO�2SHQ5HILQH�UHSRVLWRU\�DOVR�XVHG�&RYHUDOOV�LR�DV�WKHLU�

FRGH�FRYHUDJH�WRRO��DOORZLQJ�IRU�HDV\�LQWHJUDWLRQ�EHWZHHQ�WKH�FRGH�FRYHUDJH�WRRO�DQG�WKH�FRGH�

EDVH��

6HWWLQJ�XS�&RYHUDOOV�LR�ZDV�UHODWLYHO\�VLPSOH��6LQFH�&RYHUDOOV�LR�LV�D�ZHE�EDVHG�WRRO��ZH�

VLPSO\�KDG�WR�FRQQHFW�WKH�*LWKXE�UHSRVLWRU\�WR�&RYHUDOOV�LR��&RYHUDOOV�LR�ZDV�FRQILJXUHG�VXFK�

WKDW�FRGH�FRYHUDJH�UXQV�ZKHQHYHU�EUDQFK�³FDSVWRQH�PDVWHU´��RXU�PDLQ�EUDQFK��ZDV�XSGDWHG�DQG�

DOORZHG�IRU�HDFK�GHYHORSHU�WR�LQGHSHQGHQWO\�GR�ZRUN�RQ�WKHLU�RZQ�EUDQFK�EHIRUH�PHUJLQJ�LQWR�

���



�

³FDSVWRQH�PDVWHU´��,Q�DGGLWLRQ��ZH�DOVR�FRQILJXUHG�WKH�PDLQ�SRP�[PO���SRP�[PO��VXFK�WKDW�

&RYHUDOOV�LR�ZDV�UHFRJQL]HG�DV�D�SDFNDJH�E\�WKH�UHSRVLWRU\��,Q�RUGHU�WR�HQVXUH�WKDW�FRGH�FRYHUDJH�

ZRXOG�EH�������ZH�KDG�WR�H[FOXGH�FHUWDLQ�ILOHV�ZLWKLQ�WKH�61$&�H[WHQVLRQ�YLD�

�H[WHQVLRQV�SRP�[PO��6LQFH�WKHVH�ILOHV�FDQQRW�EH�WHVWHG��ZH�H[FOXGHG�WKHP�IURP�FRGH�FRYHUDJH���

�

2XU�WRWDO�FRGH�FRYHUDJH�YDOXH�FDQ�EH�IRXQG�GLUHFWO\�RQ�RXU�*LW+XE�UHSRVLWRU\�

� �KWWSV���JLWKXE�FRP�VQDF�FRRSHUDWLYH�2SHQ5HILQH�WUHH�FDSVWRQH�PDVWHU ���LQ�WKH�5($'0(�PG�DV�D�

EDGJH�WLWOHG�³FRYHUDJH´��0RUH�LQIRUPDWLRQ�FDQ�EH�GLVSOD\HG�RQFH�FOLFNLQJ�RQ�WKH�EDGJH�RU�JRLQJ�

WR� �KWWSV���FRYHUDOOV�LR�JLWKXE�VQDF�FRRSHUDWLYH�2SHQ5HILQH"EUDQFK FDSVWRQH�PDVWHU ���1RWH�WKDW�

WKH�WRWDO�FRYHUDJH�LV�DURXQG������7KLV�LV�EHFDXVH�WKHUH�DUH�RWKHU�H[WHQVLRQV�ZLWKLQ�WKH�

2SHQ5HILQH�UHSRVLWRU\�VXFK�DV�GDWDEDVH��JGDWD��M\WKRQ��HWF��WKDW�ZHUH�GHYHORSHG�SULRU�WR�RXU�WHDP�

VWDUWLQJ�GHYHORSPHQW�RQ�WKH�61$&�H[WHQVLRQ��6LQFH�ZH�DUH�QRW�ZRUNLQJ�RQ�WKH�RWKHU�H[WHQVLRQV��

ZH�DUH�QRW�UHVSRQVLEOH�IRU�WKH�FRGH�FRYHUDJH�RI�WKRVH�H[WHQVLRQV��7KH�FRGH�FRYHUDJH�ZLWKLQ�WKH�

61$&�H[WHQVLRQ��WKHUHIRUH��LV�PXFK�KLJKHU�WKDQ�WKH�WRWDO�FRYHUDJH��%\�YLHZLQJ�WKH�VRXUFH�ILOHV�

RQ�&RYHUDOOV�LR��LW�LV�SRVVLEOH�WR�YLHZ�WKH�FRGH�FRYHUDJH�RI�HDFK�LQGLYLGXDO�ILOH�DQG�HYHQ�WKH�OLQHV�

WKDW�DUH�FRYHUHG�ZLWKLQ�HDFK�ILOH���

���

https://github.com/snac-cooperative/OpenRefine/tree/capstone-master
https://coveralls.io/github/snac-cooperative/OpenRefine?branch=capstone-master


�

����,QVWDOODWLRQ�,QVWUXFWLRQV�

)RU�0DF�26�/LQX[�XVHUV���
�� %HIRUH�SURFHHGLQJ��WDNH�QRWH�RI�WKH�UHTXLUHG�SDFNDJHV�WRROV�\RX¶OO�QHHG�WR�UXQ�WKH�

SURJUDP���6HH�JHQHUDO�WURXEOHVKRRWLQJ�IRU�UHTXLUHG�SDFNDJHV�WRROV����

�� 1DYLJDWH�WR� �KWWSV���JLWKXE�FRP�VQDF�FRRSHUDWLYH�2SHQ5HILQH�WUHH�FDSVWRQH�PDVWHU ���

�� &OLFN�RQ�WKH�³&ORQH�RU�GRZQORDG´�EXWWRQ�DQG�WKHQ�FRS\�WKH�85/�XQGHU�³&ORQH�ZLWK�

+7736´�WKHQ�UXQ�JLW�FORQH�KWWSV���JLWKXE�FRP�VQDF�FRRSHUDWLYH�2SHQ5HILQH�JLW��WKH�OLQN�

WKDW�\RX�FRSLHG�IURP�³&ORQH�ZLWK�+7736´����

�� 1DYLJDWH�LQWR�WKH�URRW�GLUHFWRU\�RI�WKH�UHSRVLWRU\�\RX�FORQHG���

�� 6ZLWFK�WR�WKH�FDSVWRQH�PDVWHU�EUDQFK��JLW�FKHFNRXW�FDSVWRQH�PDVWHU�

�� 5XQ�JLW�SXOO�RULJLQ�FDSVWRQH�PDVWHU�

�� 5XQ���UHILQH�EXLOG�LQ�WKH�WHUPLQDO���

�� 5XQ���UHILQH�LQ�WKH�WHUPLQDO���

�� $�ORFDO�EXLOG�VKRXOG�RSHQ�LQ�\RXU�ZHE�EURZVHU�WKDW�\RX�VKRXOG�EH�DEOH�WR�DFFHVV��

��

)RU�:LQGRZV�XVHUV���
�� %HIRUH�SURFHHGLQJ��WDNH�QRWH�RI�WKH�UHTXLUHG�SDFNDJHV�WRROV�\RX¶OO�QHHG�WR�UXQ�WKH�

SURJUDP���6HH�JHQHUDO�WURXEOHVKRRWLQJ�IRU�UHTXLUHG�SDFNDJHV�WRROV����

�� 1DYLJDWH�WR� �KWWSV���JLWKXE�FRP�VQDF�FRRSHUDWLYH�2SHQ5HILQH�WUHH�FDSVWRQH�PDVWHU ���

�� &OLFN�RQ�WKH�³&ORQH�RU�GRZQORDG´�EXWWRQ�DQG�WKHQ�FRS\�WKH�85/�XQGHU�³&ORQH�ZLWK�

+7736´��WKHQ�UXQ�JLW�FORQH�KWWSV���JLWKXE�FRP�VQDF�FRRSHUDWLYH�2SHQ5HILQH�JLW��WKH�OLQN�

WKDW�\RX�FRSLHG�IURP�³&ORQH�ZLWK�+7736´����

�� 1DYLJDWH�LQWR�WKH�URRW�GLUHFWRU\�RI�WKH�UHSRVLWRU\�\RX�FORQHG��

�� 6ZLWFK�WR�WKH�FDSVWRQH�PDVWHU�EUDQFK��JLW�FKHFNRXW�FDSVWRQH�PDVWHU�

�� 5XQ�JLW�SXOO�RULJLQ�FDSVWRQH�PDVWHU�

�� 5XQ���UHILQH�EXLOG�LQ�*LW�%DVK�RU�DQ\�/LQX[�EDVHG�WHUPLQDO��7KLV�VKRXOG�EXLOG�

GHSHQGHQFLHV�IRU�WKH�SURMHFW��LW�PD\�WDNH�D�ZKLOH����

�� 5XQ���UHILQH�EDW�WR�RSHQ�D�ORFDOKRVW�YHUVLRQ�RI�WKH�SURMHFW���

���

https://github.com/snac-cooperative/OpenRefine/tree/capstone-master
https://github.com/snac-cooperative/OpenRefine/tree/capstone-master


�

�� $�ORFDO�EXLOG�VKRXOG�RSHQ�LQ�\RXU�ZHE�EURZVHU�WKDW�\RX�VKRXOG�EH�DEOH�WR�DFFHVV���

�

*HQHUDO�WURXEOHVKRRWLQJ��
Ɣ 7KH�DSSOLFDWLRQ�VKRXOG�VWLOO�UXQ�ILQH�GHVSLWH�ZDUQLQJV�IURP�WKH�WRRO�DERXW�KDYLQJ�WRR�QHZ�

RI�D�-DYD�YHUVLRQ��

Ɣ <RX�VKRXOG�KDYH�-'.���DQG�$SDFKH�0DYHQ��SULPDULO\�XVHG�IRU�WHVWLQJ�RI�WKH�SURMHFW��

LQVWDOOHG���

ż )DLOLQJ���UHILQH�WHVW�IRU�UHDVRQV�RWKHU�WKDQ�IDLOHG�WHVW�FDVHV�PD\�EH�FDXVHG�E\�QRW�

KDYLQJ�0DYHQ�SURSHUO\�LQVWDOOHG��3OHDVH�KDYH�D�0DYHQ�YHUVLRQ�RI�DW�OHDVW�������

DQG�VHW�WKH�ORFDWLRQ�RI�WKH�XQ]LSSHG�SDFNDJH��H[�����DSDFKH�PDYHQ��������WR�DQ�

HQYLURQPHQW�YDULDEOH�FDOOHG�091B+20(��

ż ,I�\RX�UXQ���UHILQH�WHVW�DQG�LW�JLYHV�\RX�WKH�HUURU�RI�³1R�VXFK�ILOH�RU�IROGHU´��LW�PD\�

EH�EHFDXVH�WKHUH¶V�D�VSDFH�LQ�\RXU�ILOH�SDWK��L�H���

³'HVNWRS��0\�)LOHV ��2SHQUHILQH´��7KH�ZRUNDURXQG�VROXWLRQ�ULJKW�QRZ�LV�WR�FKDQJH�

\RXU�ILOH�SDWK�VR�WKDW�LW�GRHVQ¶W�KDYH�VSDFHV�HLWKHU�E\�PRYLQJ�WKH�SURMHFW�DURXQG�RU�

FKDQJLQJ�WKH�QDPH�RI�WKH�GLUHFWRU\�ZLWK�D�VSDFH�LQ�LW��L�H��

³'HVNWRS��0\B)LOHV ��2SHQUHILQH´���

Ɣ 6RPHWLPHV��UXQQLQJ�PYQ�FOHDQ�LQVWDOO�UHEXLOGV�D�FOHDQ�YHUVLRQ�RI�WKH�GHSHQGHQFLHV�DQG�

FDQ�UHVROYH�³ZHLUG´�LVVXHV��

�

7URXEOHVKRRWLQJ�IRU�:LQGRZV�XVHUV���
Ɣ ,I�DQ�HUURU�VLPLODU�WR�³QRW�DEOH�WR�ILQG�*RRJOH�5HILQH�UHILQH´�DSSHDUV��DWWHPSW�WR�UXQ�

��UHILQH�EXLOG�IROORZHG�E\���UHILQH�EDW�LQ�WHUPLQDO��$QRWKHU�RSWLRQ�LV�WR�FOLFN�WKH�

³UHILQH�EDW´�ILOH�LQ�WKH�GLUHFWRU\�LWVHOI��ZKLFK�UXQV�WKH�VFULSW�WR�RSHQ�WKH�ORFDOKRVW���

Ɣ ,I�WKHUH�LV�DQ�HUURU�WKDW�FRPSODLQV�DERXW�\RXU�-$9$B+20(�HQYLURQPHQW�QRW�EHLQJ�

FRQILJXUHG�FRUUHFWO\��FKHFN�WR�VHH�WKDW�HFKR��-$9$B+20(��ZRUNV�ZLWKLQ�WKH�WHUPLQDO�

WR�VHH�LI�WKH�FRUUHFW�-DYD�ILOH�SDWK�DSSHDUV���

ż ,I�\RX�QHHG�WR�FKDQJH�\RXU�HQYLURQPHQW�YDULDEOHV��JR�WR�6\VWHP�3URSHUWLHV�ĺ�

(QYLURQPHQW�9DULDEOHV��8QGHU�³6\VWHP�YDULDEOHV´��WKHUH�VKRXOG�EH�D�YDULDEOH�

���



�

FDOOHG�³-$9$B+20(´�ZLWK�D�YDOXH�RI�VRPHWKLQJ�OLNH�³&�?3URJUDP�

)LOHV?-DYD?MGN�����B���´�RU�ZKHUHYHU�\RX�KDYH�\RXU�MGN�ORFDWHG�RQ�\RXU�ORFDO�

FRPSXWHU��,I�\RX�GR�QRW�KDYH�WKLV�FRQILJXUHG��\RX�VKRXOG�VHW�LW�XS���

�

�

7URXEOHVKRRWLQJ�IRU�0DF�XVHUV��
Ɣ ,I�DQ�HUURU�VLPLODU�WR�³QRW�DEOH�WR�ILQG�*RRJOH�5HILQH�UHILQH´�DSSHDUV��DWWHPSW�WR�UXQ�

��UHILQH�EXLOG�IROORZHG�E\���UHILQH�EDW�LQ�WHUPLQDO��$QRWKHU�RSWLRQ�LV�WR�FOLFN�WKH�

³UHILQH�EDW´�ILOH�LQ�WKH�GLUHFWRU\�LWVHOI��ZKLFK�UXQV�WKH�VFULSW�WR�RSHQ�WKH�ORFDOKRVW���

Ɣ ,I�WKHUH�LV�DQ�HUURU�WKDW�FRPSODLQV�DERXW�\RXU�-$9$B+20(�HQYLURQPHQW�QRW�EHLQJ�

FRQILJXUHG�FRUUHFWO\��FKHFN�WR�VHH�WKDW�HFKR��-$9$B+20(�ZRUNV�ZLWKLQ�WKH�WHUPLQDO�WR�

VHH�LI�WKH�FRUUHFW�-DYD�ILOH�SDWK�DSSHDUV���

ż ,I�LW�GRHV�QRW�VKRZ�D�-DYD�YHUVLRQ��WKHQ�\RX�ZLOO�QHHG�D�-DYD�YHUVLRQ�SDVW���DQG�VHW�

WKH�-$9$B+20(�HQYLURQPHQW�YDULDEOH�IRU�0DF26��6HH� �$JJDUZDO������� ��RU�

³�+RZ�WR�VHW�-$9$B+20(�HQYLURQPHQW�YDULDEOH�RQ�0DF�26�;�����"´������� ��IRU�

KHOS�ZLWK�WKLV��

�

2WKHU�5HVRXUFHV��
Ɣ ,QVWDOODWLRQ�,QVWUXFWLRQV� ��2SHQ5HILQH��������

Ɣ 2SHQ5HILQH�,QVWDOOLQJ�-DYD� ��2SHQ5HILQH��������

� �

���



�

���5HVXOWV�

7KH�SOXJLQ�KDV�HQDEOHG�SDUWLFLSDWLQJ�LQVWLWXWLRQV�DQG�LQGLYLGXDOV�WR�XSORDG�DQG�

FRQVROLGDWH�FHUWDLQ�ODUJH�WUDFWV�RI�GDWD�RQ�KLVWRULFDO�DUWLIDFWV��$V�RULJLQDOO\�LQWHQGHG��WKH�SURMHFW�

SURGXFHG�D�VWDEOH�SURGXFW�LQ�WKH�IRUP�RI�DQ�H[WHQVLRQ�WR�DQ�H[LVWLQJ�RSHQ�VRXUFH�SURMHFW�WKDW�

VROYHV�PRVW�RI�WKH�SUREOHPV�SUHVHQWHG�E\�WKH�FOLHQW��7KH�FOLHQW�LV�SOHDVHG�ZLWK�WKH�SURJUHVV�WKDW�

KDG�EHHQ�PDGH�ZLWK�WKH�LQWHQWLRQ�RI�WKH�SURMHFW�EHLQJ�DVVLJQHG�WR�IXWXUH�GHYHORSHUV�IRU�D�ODWHU�

GDWH�IRU�FRQWLQXHG�GHYHORSPHQW��7KH�FOLHQW�LQ�SDUWLFXODU�LV�DOVR�D�GHYHORSHU�LQ�WKH�VDPH�

DVVRFLDWHG�VSDFH��7KH�GHYHORSHUV�ZRUN�RQ�WKH�$3,�DQG�ZHE�VHUYHU�VLGH�WKDW�RXU�WRRO�

FRPPXQLFDWHV�ZLWK���

7KLV�WRRO�KHOSV�JXLGH�WKH�GHYHORSPHQW�RQ�WKHLU�VLGH�WR�EH�PRUH�FRPSDWLEOH�ZLWK�RXU�ZRUN�

VR�WKDW�LW�PD\�EH�UHDGDEOH�DQG�SDVVHV�RQ�ZLWKRXW�WURXEOH��$V�IRU�WKH�DFWXDO�FXVWRPHU�EDVH�WKLV�ZLOO�

HYHQWXDOO\�EH�VKXWWOHG�WR��WKH�FXVWRPHU�FDQ�XVH�WKLV�WRRO�E\�GRZQORDGLQJ�DQG�LQVWDOOLQJ�

GHSHQGHQFLHV�DV�VWDWHG�LQ�WKH�LQVWDOODWLRQ�LQVWUXFWLRQV��2QFH�GRQH��WKH\�FDQ�XSORDG�WKHLU�GDWD�

WKURXJK�WKH�WRRO��FRQVROLGDWH�FKDQJHV��DQG�SXVK�WKHP�RQWR�WKH�RIILFLDO�61$&�GDWDEDVH��8VXDOO\��

LQVHUWLQJ�UHFRUGV�LQWR�WKH�GDWDEDVH�YLD�WKH�ZHEVLWH�LQWHUIDFH�WDNHV�D�IHZ�PLQXWHV�HYHU\�HQWU\��

ZKLFK�OHDGV�KXQGUHGV�RI�HQWULHV��ZKLFK�WDNHV�KRXUV�LQ�D�GD\��:LWK�WKH�WRRO��KXQGUHGV�RI�HQWULHV�

FDQ�QRZ�EH�SURFHVVHG�DQG�SXVKHG�WR�61$&�LQ�D�FRXSOH�PLQXWHV��:LWK����SDUWLFLSDWLQJ�

LQVWLWXWLRQV�DURXQG�WKH�ZRUOG�DQG�FRXQWLQJ����PLOOLRQ�UHVRXUFHV�DQG�FRXQWLQJ��DQG��������61$&�

XVHUV�RQ�DYHUDJH��WKH�2SHQ5HILQH�&DSVWRQH�WHDP�LV�KRSLQJ�WR�VWUHDPOLQH�ZRUNLQJ�ZLWK�61$&�

�$ERXW�61$&��Q�G�����
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���&RQFOXVLRQV�

,Q�WKH�HQG��ZH�ZHUH�DEOH�WR�VXFFHVVIXOO\�EXLOG�D�VWDEOH�SOXJLQ�WKDW�DOORZV�SDUWLFLSDWLQJ�

RUJDQL]DWLRQV�DQG�LQGLYLGXDOV�WR�VWUHDPOLQH�EXON�GDWD�LQVHUWLRQ�WR�61$&��&RPSDUHG�WR�WKH�

ZHEVLWH�LQWHUIDFH��WKLV�VLJQLILFDQWO\�GHFUHDVHV�WKH�DPRXQW�RI�WLPH�VSHQW�WU\LQJ�WR�LQVHUW�UHVRXUFHV�

IURP�KRXUV�WR�PHUH�PLQXWHV��7KLV�ZLOO�XOWLPDWHO\�DOORZ�WKH�LQVWLWXWLRQV�DOUHDG\�XVLQJ�61$&�WR�

HDVLO\�SXUVXH�WKH�JRDOV�RI�FUHDWLQJ�DFFHVVLEOH�LQIRUPDWLRQ�ZKLOH�HQWLFLQJ�RWKHUV�WR�IROORZ�VXLW��

$FDGHPLF�LQVWLWXWLRQV�DQG�XQLYHUVLWLHV��PRUH�WKDQ�HYHU��DUH�VHHNLQJ�ZD\V�WR�HIILFLHQWO\�DFFHVV�

DQG�RUJDQL]H�GDWD�RQOLQH��2XU�ZRUN�FRQWULEXWHV�WR�DQ�RSHQ�VRXUFH�FRGH�EDVH�WKDW�ZLOO�EH�XVHG�E\�

PDQ\�LQ�WKH�IXWXUH��7KLV�VKRZV�WKH�LPSDFW�DQG�LPSRUWDQFH�RI�FUHDWLQJ�WRROV�WKDW�VHHN�WR�LQFUHDVH�

WKH�HIILFLHQF\�RI�ZRUNLQJ�DQG�PDQLSXODWLQJ�ODUJH�DPRXQWV�RI�GDWD���
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���)XWXUH�:RUN�

$�UHPHGLDO�DFWLRQ�WR�WDNH�LV�WR�WKLQN�RI�ZD\V�WR�PDNH�WKLV�SOXJLQ�DV�XVHU�IULHQGO\�DV�

SRVVLEOH�IRU�QRQ�WHFKQLFDO�SHRSOH��,W�LV�VDIH�WR�DVVXPH�WKDW�DUFKLYLVWV��WKH�RQHV�WKDW�ZLOO�EH�XVLQJ�

WKLV�SOXJLQ��DUH�QRQ�WHFKQLFDO�LQ�WHUPV�RI�ILJXULQJ�RXW�KRZ�WR�XVH�WKH�WRRO�LQLWLDOO\��2QH�ZD\�WR�

WDNH�DFWLRQ�WR�PDNH�WKH�LQWHUIDFH�DV�XVHU�IULHQGO\�DV�SRVVLEOH�LV�WR�SURYLGH�WLSV�IRU�XVHUV��7KLV�FDQ�

EH�GRQH�E\�KDYLQJ�SRS�XSV�WKDW�JXLGH�\RX�WKURXJK�WKH�WRRO�WKH�ILUVW�WLPH�\RX�XVH�LW�WKDW�H[SODLQV�

ZKDW�WKH�SRVVLEOH�IXQFWLRQDOLWLHV�DUH�DQG�KRZ�WR�XVH�WKHP��7KDW�ZD\��DUFKLYLVWV�ZLOO�EHFRPH�

ZHOO�YHUVHG�ZLWK�WKH�WRRO�DQG�NQRZ�LWV�FDSDELOLWLHV�DQG�IXQFWLRQDOLWLHV�ZKHQ�WHVWLQJ�DQG�SXVKLQJ�

WKHLU�RZQ�GDWD��

'LUHFWLRQV�IRU�IXWXUH�LQYHVWLJDWLRQV�FDQ�JR�WRZDUGV�RSWLPL]LQJ�WKH�SHUIRUPDQFH�RI�WKH�

SOXJLQ�WKURXJK�D�FRXSOH�ZD\V��2QH�ZD\�FRXOG�EH�WR�SRVVLEO\�LPSOHPHQW�D�PDFKLQH�OHDUQLQJ�

DOJRULWKP�WKDW�FRXOG�SRWHQWLDOO\�EH�WUDLQHG�IRU�FROXPQ�QDPH�GHWHFWLRQ�VR�WKHUH�ZRXOG�EH�QR�QHHG�

IRU�GURS�GRZQV��8VHUV�FDQ�WKHQ�YDOLGDWH�WKH�FROXPQ�QDPHV�DIWHU�WKH\�KDYH�EHHQ�DVVLJQHG�KHDGHUV�

LI�QHHGHG��$QRWKHU�ZD\�FRXOG�EH�WR�KDYH�WKH�DELOLW\�WR�XSORDG�PXOWLSOH�UHVRXUFHV�WKURXJK�WKH�$3,�

FDOOV�WR�KHOS�UHGXFH�WKH�QHWZRUN�ODWHQF\�RU�SRVVLEO\�WKH�SURFHVVLQJ�WLPH�QHHGHG�WR�XSORDG�HDFK�

UHVRXUFH�LQGLYLGXDOO\��&ORXG�LV�VRPHWKLQJ�YLDEOH�IRU�WKLV�SOXJLQ��7KLV�ZRXOG�HQDEOH�PRUH�

SRVVLELOLWLHV�VXFK�DV�DXWRPDWLF�XSGDWHV�VR�XVHUV�ZRXOG�DOZD\V�KDYH�WKH�PRVW�XSGDWHG�YHUVLRQ�DQG�

QRW�KDYH�WR�GRZQORDG�D�QHZ�YHUVLRQ�HYHU\�WLPH��,W�ZRXOG�DOVR�EH�OHVV�PDLQWHQDQFH�IRU�WKH�XVHUV�

DQG�OHVV�UHVRXUFHV�WR�PDQDJH�RQ�WKHLU�ORFDO�PDFKLQHV��
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