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F]yZ��/HFW�1RWHV�LQ�&RPS�6FL���LQ�SUHVV��� 6ORWD�� 5��� .RVFK�� +��� 1LNRORZ�� '��� 3RJRGD�� 0��� %UHLGOHU�� .��� 3RGOLSQLJ�� 6��� �00656 �0XOWLPHGLD�6WRUDJH�DQG�5HWULHYDO�6\VWHP�IRU�D�'LVWULEXWHG�0HGLDFDO�,QIRUPDWLRQ�6\VWHP��LQ�%XEDN�� 0��� $IVDUPDQHVK�� +��� :LOOLDPV�� 5��� +HUWEHUJHU�� %��� �(GV���� 3URF�� ,QW�� &RQI�� +LJK3HUIRUPDQFH� &RPSXWLQJ� DQG� 1HWZRUNLQJ�� $PVWHUGDP�� 0D\� ������ ������ /HFWXUH� 1RWHV� LQ&RPSXWHU�6FLHQFH�������SS�����������6SULQJHU������
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�� :6'/ KWWS���ZZZ�Z��RUJ�75�ZVGO��� 1LNRORZ��'��� 6ORWD�� 5��� ']LHZLHU]��0���.LWRZVNL�� -��� ³$FFHVV�7LPH�(VWLPDWLRQ� IRU� 7HUWLDU\6WRUDJH�6\VWHPV´��WR�EH�SUHVHQWHG�DW�(XUR3DU¶������3DGHUQERUQ��*HUPDQ\���� 'DWD*ULG�� ³$UFKLWHFXWUH� DQG� 'HVLJQ� :3� �� 0DVV� 6WRUDJH� 0DQDJHPHQW´KWWS���HGPV�FHUQ�FK�GRFXPHQW��������
���� 29(59,(:7KH� �GRFXPHQW�LV�GLYLGHG� LQWR�WKUHH�VHFWLRQV��µ2YHUDOO�'HVFULSWLRQ¶��µ6SHFLILF�5HTXLUHPHQWV¶�DQGµ$SSHQGLFHV¶�7KH�µ2YHUDOO�'HVFULSWLRQ¶�VHFWLRQ�LOOXVWUDWHV�WKH�SDFNDJH�DQG�LWV�IXQFWLRQDOLW\�RQ�WKH�EDVLF�OHYHO�DV�DUHVXOW�IURP�WKH�PRUH�GHWDLOHG�DQDO\VLV�� �7KH�QH[W�FKDSWHU����µ6SHFLILF�5HTXLUHPHQWV¶�LV�WKH�VHFWLRQ�LQZKLFK� SDFNDJH� UHTXLUHPHQWV� DQG� IXQFWLRQDOLW\� DUH� GHVFULEHG� RQ� WKH� WHFKQLFDO� OHYHO�� 7KH� VHFWLRQµ$SSHQGL[HV¶�FRQWDLQV�DGGLWLRQDO�LQIRUPDWLRQ��ZKLFK�FRXOG�EH�KHOSIXO�DV�GHWDLOHG�IHDWXUHV�DQDO\VLV�DQGGHVFULSWLRQ�RI�H[WHUQDO��QRW�LQFOXGHG�LQ�WDVN������FRPSRQHQWV�
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�� 29(5$//�'(6&5,37,21
���� 352'8&7�3(563(&7,9(7KH�RSWLPL]DWLRQ�RI�GDWD�DFFHVV�LV�D�SDFNDJH�RI�WRROV�DQG�VHUYLFHV�PDNLQJ�WKH�GDWD�DFFHVV�SUREOHPHDVLHU��7KH�VWUXFWXUH�RI�WKH�SDFNDJH�IROORZV�7DVN�����GHVFULSWLRQ�SUHVHQWHG�LQ�WKH�GRFXPHQW�µ$QQH[��¶RI�WKH�3URMHFW�7KLV�SDFNDJH�LV�DQ�H[WHQVLRQ�RI�WKH�DYDLODEOH� WRROV�GHYHORSHG�ZLWKLQ�*OREXV DQG�'DWD*ULG SURMHFWVPDLQO\��EXW�RWKHU�LGHDV�ZLOO�EH�LQFRUSRUDWHG�DV�ZHOO�7KH�DLP�RI�WKLV�SDFNDJH�LV�WR�D� DQVZHU�WKH�TXHVWLRQ�ZKLFK�UHSOLFD�LV�WKH�EHVW��WKLV�ZLOO�EH�EDVHG�RQ�*OREXV �'DWD*ULG RXWSXWV��E� VXSSRUW� IRU� � ORFDO�VLWH� RSWLPL]DWLRQ� IRU� GDWD� VWRUDJH� VWUDWHJ\�� SHUIRUPHG� E\� VRSKLVWLFDWHGFRPSRQHQWV� �GDWD�KDQGOHU�� VHOHFWLRQ� EDVHG� RQ� &RPSRQHQW�([SHUW� $UFKLWHFWXUH� ±� GHWDLOHGGHVFULSWLRQ�LV�IRUPXODWHG�LQ�VHFWLRQ�� ������F� PDNH�VRPH�H[WHQVLRQ�RI�*ULG)73 WR�DOORZ�IOH[LEOH�PDQDJHPHQW�RI�WKH�GDWD�KDQGOHUV�G� GHVLJQ� DQG� LPSOHPHQW� D� PDVV�VWRUDJH�V\VWHP�LQGHSHQGHQW� PLGGOHZDUH� WR� SURYLGH� IDVWHUDFFHVV�WR�ODUJH�WDSH�UHVLGHQW�ILOHV��75/)0 ��±�GHWDLOHG�GHVFULSWLRQ�LV�VKRZQ�LQ�VHFWLRQ� ������H� PDNH�VRPH�GDWD�DFFHVV�HVWLPDWLRQ�±�GHWDLOHG�GHVFULSWLRQ�LV�SUHVHQWHG�LQ�VHFWLRQ� ������&URVV*ULG LV� D� KHWHURJHQHRXV� HQYLURQPHQW� FRPELQLQJ� GLIIHUHQW� NLQGV� RI� DSSOLFDWLRQV�� XVHUV�� DQGKDUGZDUH�VRIWZDUH�SODWIRUPV��7KLV�KHWHURJHQHLW\�UHIOHFWV�DOVR�WKH�GDWD�DFFHVV�SDFNDJH��:H�KDYH�PDQ\�NLQGV�RI�ILOH�V\VWHPV��NLQGV�RI�VWRUDJH�GHYLFHV�WKDW�GLIIHU� UDGLFDOO\� LQ� WKH�DFFHVV�VWUDWHJ\��H�J��5$,'VXEV\VWHPV��+60 VWRUDJHV�� HWF���� DV�ZHOO� DV� VRSKLVWLFDWHG� UHTXLUHPHQWV� IURP� DSSOLFDWLRQV�� OLNH�� WKHUHTXLUHG�WKURXJKSXW��FULWLFDO�OLPLWDWLRQV�RI�GDWD�ODWHQF\��TXDVL�UHDO�WLPH�UHVSRQVH�DQG�VR�RQ�'$3 LV� HPEHGGHG� LQ� WKH�&URVV*ULG VWUXFWXUH� SUHVHQWHG� LQ� )LJ�� ���7KH� DSSOLFDWLRQV�� SUHSDUHG� E\:3� DQG�WKH�3RUWDO SUHSDUHG�E\�7DVN������DUH�WKH�PDLQ�FOLHQWV�IRU�'$3�,Q�JHQHUDO�WKH�DLP�RI� WKH�SDFNDJH�IXOILOV� WKH�VFRSH�RI� WKH�7DVN�����DV�SUHVHQWHG� LQ� WKH�7HFKQLFDO$QQH[��KRZHYHU�WKHUH�LV�D�GHYLDWLRQ�LQ�WKH�LWHP�D���,QVWHDG�RI�WKH�H[SHUW�V\VWHP��SURSRVHG�RULJQDOO\�LQWKH�7DVN� ����� SURSRVHG� IRU� WKH� GDWD� UHSOLFDWLRQ��ZH�ZLOO� UHXVH� WKH�5HSOLFD�0DQDJHU� IURP� WKH� ('*SURMHFW��)XUWKHU�GDWDLOV�DUH�JLYHQ�LQ�VHFWLRQ� ����([SHUW� V\VWHP� WRJHWKHU�ZLWK� WKH�SURSRVHG� FRPSRQHQW� WHFKQRORJ\� �&(6��ZLOO� EH�XVHG� ORFDOO\� IRURSWLPL]DWLRQ�RI�GDWD�DFFHVV� ORFDOO\� LQ�HDFK�RI�&*�VWRUDJH�FHQWHUV� �VHH� )LJ��� IRU�RXWOLQH�RI� WKH� WDVN�����
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)LUHV RQHSURFHVV

6WRUDJH�&HQWHU

6WRUDJH�&HQWHU

6WRUDJH�&HQWHU

&RPSXWLQJ�&HQWHU
&RPSXWLQJQRGH

6WRUDJH�&HQWHU

&RPSXWLQJ&HQWHU

&RPSXWLQJ&HQWHU&RPSXWLQJ&HQWHU

5HSOLFD0DQDJHU

&RPSRQHQW�([SHUW6\VWHP

&RPSRQHQW�([SHUW6\VWHP

&RPSRQHQW�([SHUW6\VWHP

&RPSRQHQW�([SHUW6\VWHP

3RUWDO8VHU

)LJ��� 2XWOLQH�RI�WDVN����
:3�����3RUWDO���5RDPLQJ�DFFHVV

����6FKHGXOLQJ�$JHQWV*,6���0'6 ����2SWLPL]DWLRQ�RI�GDWD�DFFHVV

*OREXV)DEULF (XURSHDQ�'DWD*ULG�
)LJ��� 'HSHQGHQFLHV�EHWZHHQ�'$3 DQG�RWKHU�SDFNDJHV'$3 PDNLQJ� UHSOLFD�VHOHFWLRQ� GHFLVLRQV� XVHV� LQIRUPDWLRQ� VWRUHG� LQ� *,6 ��0'6 DQG� WKLV� IDFW� LVSUHVHQWHG� LQ� WKH� ILJXUH� DERYH� E\� WKH� GHSHQGHQF\� EHWZHHQ� WKH� µ���� 2SWLPL]DWLRQ� RI� GDWD� DFFHVV¶
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SDFNDJH� DQG� WKH� µ*,6�0'6¶� SDFNDJH�� $GGLWLRQDOO\�� WKH� µ���� 6FKHGXOLQJ� $JHQWV¶� SDFNDJH� PDNLQJGHSOR\LQJ� GHFLVLRQV� ZLOO� XVH� '$3�� WKXV� WKH� µ���� 6FKHGXOLQJ� $JHQWV¶� SDFNDJH� GHSHQGV� RQ� WKH� µ���2SWLPL]DWLRQ�RI�GDWD�DFFHVV¶�SDFNDJH�$V� ZDV� PHQWLRQHG�� DW� WKH� EHJLQQLQJ� '$3 ZLOO� EH� DQ� H[WHQVLRQ� RI� *OREXV IDFLOLWLHV� EXW� DOVRLPSOHPHQWLQJ�VRPH�RI�WKHP���7KLV�LV�GHSLFWHG�E\�WKH�GHSHQGHQF\�UHODWLRQ�EHWZHHQ�µ�����2SWLPL]DWLRQRI� GDWD� DFFHVV¶� DQG� *OREXV� SDFNDJH�� '$3� ZLOO� XVH� *6,� DV� D� VHFXULW\� LQIUDVWUXFWXUH� DQG�0HWDGDWD&DWDORJ WR�REWDLQ�DWWULEXWHV�RI�GDWD�REMHFWV�6LQFH�'$3 VKRXOG�VROYH�PDQ\�GLIIHUHQW�LVVXHV��LWV�DUFKLWHFWXUH�LV�GLYLGHG�LQWR�VHSDUDWH�FRPSRQHQWV�7KH�ERXQGDU\�FRPSRQHQWV��YLVLEOH�IRU�RWKHU�SDFNDJHV��DUH�GHSLFWHG�LQ� )LJ�����7KHUH�DUH�WKH�IROORZLQJ'$3�FRPSRQHQWV�WR�EH�GHYHORSHG�ZLWKLQ�7DVN������PHQWLRQHG�E\�����LQ�WKH�ILJXUH��� 5HSOLFD�0DQDJHU ±�WKH�FRPSRQHQW�VHOHFWLQJ�WKH�EHVW�UHSOLFD�RI�D�GDWD�REMHFW��7KH�GDWD�FRXOG�EHVWRUHG�LQ�D�ILOH�RU�LQ�D�GDWDEDVH�� 'DWD�$FFHVV�(VWLPDWRU ±�WKH�FRPSRQHQW�HVWLPDWLQJ�ODWHQF\�RI�GDWD�DFFHVV�DQG�EDQGZLGWK�RIWKH�GDWD� WUDQVIHU�LQVLGH�6WRUDJH�(OHPHQW ��7KLV�FRPSRQHQW�LV�HVSHFLDOO\�GHGLFDWHG�IRU�5HSOLFD0DQJHU�IRU�UHSOLFD�VHOHFWLRQ�SURFHVV�� 6WRUDJH� (OHPHQW ±� WKH� FRPSRQHQW� YLUWXDOL]LQJ� VWRUDJH� FHQWHU�� RIWHQ� FRQVLVWLQJ� RI� PDQ\VWRUDJH�GHYLFHV�� *ULG)73 3OXJLQ� ±� WKH� FRPSRQHQW� H[SDQGLQJ� FDSDELOLWLHV� RI� *ULG)73� VHUYHU�� DOORZLQJ� WKHXVDJH�RI�&RPSRQHQW�([SHUW�$UFKLWHFWXUH�7R�UHDOL]H�VHUYLFHV�RI� WKH�DERYH�H[WHUQDO�FRPSRQHQWV�� WKH�IROORZLQJ�LQWHUQDO�FRPSRQHQWV�KDYH�WR�EHEXLOW�� &RPSRQHQW�([SHUW�6XEV\VWHP�±�D�VRSKLVWLFDWHG�DUFKLWHFWXUH�RI�VHOHFWLRQ�RI�FRPSRQHQWV��GDWDKDQGOHUV���ZKLFK�DOORZ�EXLOGLQJ�D�IOH[LEOH�VROXWLRQ�RI�GDWD�DFFHVV�LQ�ORFDO�HQYLURQPHQW�� 7DSH�5HVLGHQW�/DUJH�)LOHV�PLGGOHZDUH
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5HSOLFD�0DQDJHU��'DWD*ULG������� *ULG)73

'DWD�$FFHVV�(VWLPDWRU������

3RUWDO

5HSOLFD�&DWDORJ 6WRUDJH�(OHPHQW������

*ULG)73�3OXJLQ������

$SSOLFDWLRQ

)LJ��� 'HSHQGHQFLHV�EHWZHHQ�7DVN�����FRPSRQHQWV�DQG�VDPSOH�H[WHUQDO�FRPSRQHQWV7KH��VHFWLRQV�������������� DQG��������GHVFULEH�LQ�GHWDLO�WKH�PDLQ�JRDOV�RI�WKLV�WDVN�
������ &RPSRQHQW�([SHUW�6XEV\VWHP7KH�&RPSRQHQW�([SHUW�6XEV\VWHP VKRXOG�EH�LQVWDOOHG�LQ�HDFK�&URVV*ULG VLWH��ZKLFK�RSHUDWHV�GDWDVWRUDJH�V\VWHPV�>���@�� ,WV� SXUSRVH�LV� WR�RSWLPLVH�XVDJH�RI�WKH�VWRUDJH�V\VWHPV�E\�SURSHU�VHOHFWLRQ�RIVWRUDJH�VWUDWHJ\�GXH� WR�GLIIHUHQW�DSSOLFDWLRQV�UHTXLUHPHQWV� DQG�H[LVWLQJ� VWRUDJH� DELOLWLHV��3UREDEO\� LWZLOO�EH�WKH�SOXJ�LQ�IRU�*ULG)73��ZKLFK�ZLOO�RSHUDWH�RQ�WKH�GDWD��&(6 LQ�VXFK�D�FDVH�ZLOO�EH�UHVSRQVLEOHIRU�FKRLFH�RI�WKH�EHVW�FRPSRQHQW��L�H��VWUDWHJ\��IRU�GDWD�RSHUDWLRQ��UHDG��ZULWH�HWF���DQG�WKLV�GHFLVLRQZLOO�EH� WDNHQ�XVLQJ�NQRZOHGJH� UXOHV� VWRUHG� LQ� WKH� H[SHUW� V\VWHP��7KH�KXPDQ� H[SHUW� VKRXOG� SUHSDUHWKHVH�UXOHV���,I�QHFHVVDU\��WKH�SURJUDPPHUV�ZLOO�EXLOG�VSHFLDOL]HG�FRPSRQHQWV�IRU�VRPH�VRSKLVWLFDWHGGDWD�DFFHVV� PHWKRGV�� 7KXV�� WKH� SURJUDPPHUV� REWDLQ� D� IOH[LEOH� HQYLURQPHQW�� ZKLFK� FDQ� EH� HDV\H[WHQGHG��6LQFH�WKH�GHFLVLRQ�ZKLFK�FRPSRQHQW�VKRXOG�EH�XVHG�ZLOO�EH�WDNHQ�E\�WKH�H[SHUW�V\VWHP�DQGQRW�E\�WKH�SURJUDPPHU�KLPVHOI��VWDELOLW\�RI�WKH�ZKROH�'DWD�6WRUDJH�V\VWHP�LV�PDLQWDLQHG��2WKHUZLVH�WKH�SURJUDPPHUV�VKRXOG�NQRZ�LQWHUQDO�VWUXFWXUH�RI�'6 LQ�GHWDLO�&($ WUDQVIHU� RI� WKH� UHVSRQVLELOLW\� IRU� SURSHU� FRPSRQHQWV� FKRLFH� IURP� WKH� SURJUDPPHU� WR� WKHV\VWHP��ZKLFK� KDV� VRPH� NLQG� RI� 
LQWHOOLJHQFH
�� )RU� WKLV� UHDVRQ� HOHPHQWV� RI� WKH� H[SHUW� V\VWHPV� DUHLQWURGXFHG�
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([SHUW�&RPSRQHQW0DQDJHPHQW6XEV\VWHP�7,'���(QY��
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�7,'���(QY��
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*HW �7,'�� (19�
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*HW �7,'�
� (19��
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)LQG WK

H EHVW
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QHQW
W\SH 7,

'[ IRU
(19[

&RPSRQHQW�7,'���63(&D�

&RPSRQHQW�7,'���63(&E�

&RPSRQHQW�7,'���63(&D�*HW LQIR
UPDWLRQ

DERXW D
OO

FRPSRQ
HQWV W\S

H 7,'[

6\VWHPNQRZOHGJHGDWDEDVH
*HW�DGGLWLRQDOLQIRUPDWLRQV

&RPSRQHQWVW\SH7,'�
&RPSRQHQWVW\SH7,'�

�7,'���(QY��
*HW �7,'

�� (19�
�

&RPSRQHQWVW\SH7,'�

&RPSRQHQWV�&RQWDLQHU

3URJUDP�XVLQJ�FRPSRQHQW�H[SHUW�WHFKQRORJ\

)LJ��� &RQQHFWLRQ�'LDJUDP�RI�&RPSRQHQW�([SHUW�$SSOLFDWLRQ7R�UHDOL]H�WKLV�VWUDWHJ\�WKH�V\VWHP�FRQVLVWV�RI� WKH�IROORZLQJ�HOHPHQWV� � )LJ������ OLNH��&RPSRQHQWV�&RPSRQHQWV�&RQWDLQHU��([SHUW�&RPSRQHQW�0DQDJHPHQW�6XEV\VWHP��([SHUW�6\VWHP�DQG�DQ�RSWLRQDO.QRZOHGJH�%DVH��7KH�&RPSRQHQWV�&RQWDLQHU�NHHSV�XS�PDQ\�FRPSRQHQWV�RI�WKH�VDPH�W\SH��7,'��EXWZLWK� GLIIHUHQW� VSHFLDOL]DWLRQV�� 63(&�� 7KH� IOH[LELOLW\� LQ� FRPSRQHQW� LQYRFDWLRQ� HQDEOHV� GLIIHUHQWFRPELQDWLRQV�RI�WKH�FRPSRQHQW�W\SH��7,'��DQG�WKH�FDOO�HQYLURQPHQW��(19��&( WKDW�UHSUHVHQWV�FRQWH[WRI�LQYRFDWLRQ��IDFLOLWLHV�SURSHU�VHOHFWLRQ�RI�FRPSRQHQWV�� )LJ��� DQG�)LJ�����7KH�RSHUDWLRQ�RI�&(6 LV�VXPPDUL]HG�DV�IROORZV�7KH�SURJUDP�UHTXLUHV�D�VHUYLFH�RI�WKH�7,'[�FRPSRQHQW�W\SH�IRU�WKH�(19\�&( ��,W�UHTXHVWV�IURP�WKH([SHUW�&RPSRQHQW�0DQDJHPHQW�6XEV\VWHP�D�KDQGOH�WR�WKH�FRPSRQHQW�RI�D�FHUWDLQ�W\SH��ZKLFK�LV�PRVWVXLWDEOH�IRU�(19\�7KH�([SHUW�&RPSRQHQW�0DQDJHPHQW�6XEV\VWHP�SDUVHV�REWDLQHG�LQIRUPDWLRQ�DQG��XVLQJ�WKH�([SHUW6\VWHP��LW�ILQGV�WKH�PRVW�VXLWDEOH�FRPSRQHQW�IRU�(19\�7KH�([SHUW�6\VWHP�JHWV�DOO�7,'[�FRPSRQHQWV�W\SH�IURP�WKH�&RPS RQHQW�&RQWDLQHU�%DVHG�RQ�WKH�UXOHV�EDVHG�NQRZOHGJH�RI�WKH�H[SHUW�V\VWHP�DQG�RQ�WKH�EDVLV�RI�NQRZOHGJH�ZKLFK�LVLQFRUSRUDWHG� LQ� WKH�6\VWHP�.QRZOHGJH�'DWDEDVH�DQG�HVSHFLDOO\�RQ�VSHFLDOL]DWLRQ�RI� DOO� FRPSRQHQWVUHTXLUHG�W\SH��WKH�([SHUW�6\VWHP�WDNHV�D�GHFLVLRQ�ZKLFK�FRPSRQHQW�LV�PRVW�VXLWDEOH�IRU�D�JLYHQ�(19\�,I� WKH� ([SHUW� 6\VWHP� ILQGV� DQ� DSSURSULDWH� FRPSRQHQW� WKHQ� WKH� ([SHUW� &RPSRQHQW�0DQDJHPHQW6XEV\VWHP�UHWXUQV�D�KDQGOH�WR�LW��LI�QRW�WKHQ�WKH�SURJUDP�JHWV�DQ�HUURU�PHVVDJH�7KH�SURJUDP�FDOOV�WKH�VHUYLFH RI�FRPSRQHQW�,Q�WKH�UHSRUWHG�DSSURDFK��WKH�FRPSRQHQW�FRQVLVWV�RI�D�KHDGHU��D�FRGH��D�VWUHDP�RI�LQSXW�SDUDPHWHUV�D�VWUHDP�RI�RXWSXW�SDUDPHWHUV�DQG�D�GDWD�VWUHDP�� )LJ������7KH�KHDGHU�FRQVLVWV�RI�D�FRPSRQHQW�W\SH�DQGRI�DQ�DWWULEXWHV�OLVW��)LJ�����
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$�FRGH�RI�WKH�FRPSRQHQW
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VWUHD

P

$Q�LQSXW�SDUDPHWHUVVWUHDP $Q�RXWSXW�SDUDPHWHUVVWUHDP

$�KHDGHU�ZKLFK�GHVFULEH�DW\SH�DQG�D�VSHFLDOL]DWLRQ

)LJ��� /RJLFDO�VFKHPH�RI�WKH�FRPSRQHQWVWUXFWXUH

7\SH��7\SHBRIB&RPSRQHQW��7,'[�
$WWULEXWHB�� �9DOXHB�$WWULEXWHB�� 9DOXHB��������������������������
$WWULEXWHBQ� �9DOXHBQ

&RPSRQHQW
VSHFLDOL]DWLRQ

63(&[
&RGH�RI�WKH�FRPSRQHQW

)LJ��� ,QWHUQDO�VWUXFWXUH�RI�WKHKHDGHU7KH� FRPSRQHQW� W\SH� GHVFULEHV� WKH� JHQHUDO� SXUSRVH� RI� WKH� FRPSRQHQW�� ZKLOH� WKH� DWWULEXWHV� OLVWVSHFLILHV�D�VSHFLDOL]DWLRQ�RI�WKH�FRPSRQHQW��7KH� VSHFLDOL]DWLRQ�RI�FRPSRQHQW�UHSUHVHQWV� WKH�GHWDLOHGSXUSRVH�IRU�ZKLFK� WKH�FRPSRQHQW� LV�EHVW�VXLWHG��7KH� VSHFLDOL]DWLRQ� LV�XVHG�E\� WKH� UXOH�EDVHG� H[SHUWV\VWHP�IRU�GHGXFWLRQ��L�H���IRU�VHOHFWLRQ�RI�WKH�FRPSRQHQW�IURP�WKH�FRPSRQHQW�FROOHFWLRQ�DFFRUGLQJ�WR&( �WKH�FRQWH[W���'LIIHUHQW�W\SHV�RI�WKH�DWWULEXWH�YDOXHV�PD\�EH�LPSOHPHQWHG��H�J���QXPEHUV��VWULQJV�HQXPHUDWRUV��HWF�$Q�LPSRUWDQW�HOHPHQW�RI�WKH�ZKROH�DUFKLWHFWXUH�LV�WKH�&DOO�(QYLURQPHQW��ZKLFK�GHVFULEHV�WKH�DFWXDOVWDWH� RI� WKH� HQYLURQPHQW� RI� FRPSRQHQW� LQYRFDWLRQ� DQG� GHILQHV� UHTXLUHPHQWV� DQG� H[SHFWDWLRQV� WKDWVKRXOG� EH� IXOILOOHG� E\� WKH�PRVW� VXLWDEOH� FRPSRQHQW� IRU� WKH� LQYRFDWLRQ� FRQWH[W�� � &( FRQVLVWV� RI� WKHDWWULEXWHV�OLVW�ZLWK�WKHLUV�YDOXHV��)LJ������,W�LV�FRQQHFWHG�ZLWK�WKH�UHTXLUHG�FRPSRQHQW�W\SH�DQG�LW�DULVHVDW� WKH� SURJUDP� VLGH� RQO\�� 7KH� SDLU� FRPSRQHQW�W\SH� DQG� FDOO�HQYLURQPHQW� LV� SDVVHG� WR� WKH� ([SHUW&RPSRQHQW�0DQDJHPHQW�6XEV\VWHP��ZKLFK�SDUVHV�DQG�SURFHVVHV� LW��(YHU\�FDOO�RI� WKH�FRPSRQHQW� LQWKH�ZKROH� DSSOLFDWLRQ�PD\� KDYH�GLIIHUHQW� FDOO�HQYLURQPHQWV��$W� WKH� FRPSRQHQW� LQYRFDWLRQ� WKH�PRVWVXLWDEOH�FRPSRQHQW�RI�D�JLYHQ� W\SH�LV�VHOHFWHG�IURP�DOO�FRPSRQHQWV�DFFXPXODWHG� LQ�WKH�V\VWHP��7KHSUHFLVLRQ� RI� WKH� FRPSRQHQW� ILWWLQJ� LV� GHSHQGHG� ERWK� RQ� SUHFLVLRQ� RI� WKH� &(� GHVFULSWLRQ� DQGWVSHFLDOL]DWLRQ�RI�WKH�FRPSRQHQWV�

5XOH�EDVHGH[SHUW�V\VWHP

3URJUDP�XVLQJFRPSRQHQW�H[SHUWWHFKQRORJ\ ([SHUW&RPSRQHQW0DQDJHPHQW6XEV\VWHP�7,'���(QY��
�7,'���(QY��
�7,'���(QY��

*HW �7,'�� (19��
*HW �7,'�� (19��

*HW �7,'�� (
19��

�7,'���(QY��
*HW �7,'�

� (19��

(QY� ^$WWULEXWHB� 9DOXHB��$WWULEXWHB� 9DOXHB��«���$WWULEXWHBN 9DOXHBN`

(QY� ^$WWULEXWHB� 9DOXHB��$WWULEXWHB� 9DOXHB��«���$WWULEXWHB] 9DOXHB]`
)LJ��� 6WUXFWXUH�RI�&DOO�(QYLURQPHQW)RU�WKH�GDWD�DFFHVV�SUREOHP�H[DPSOHV�RI�&( DUH�WKH�IROORZLQJ�(19� ^8VHU�,'� �7LP��'DWD�,'� �ILOH��GDW�'DWD�7\SH� �,QGH[HG�0SHJ�$SSOLFDWLRQ 3XUSRVH� �0HGLFLQH�6LPXODWLRQ`
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(19� ^8VHU�,'� �7HVWHU��'DWD�,'� �ILOH��GDW�$SSOLFDWLRQ 3XUSRVH� �0HGLFLQH�6LPXODWLRQ`(19� ^8VHU�,'� �7HVWHU��'DWD�,'� �ILOH��GDW`(19� ^8VHU�,'� �7HVWHU��'DWD�,'� �ILOH��GDW�5HTXLUHG�WKURXJKSXW� ����NE��&ULWLFDO�OHYHO� �9HU\�KLJK`(19� ^8VHU�,'� �-LP��'DWD�,'� �ILOH��GDW�&ULWLFDO�OHYHO� �9HU\�KLJK`(19� ^8VHU�,'� �-LP��'DWD�,'� �ILOH��GDW`
$�VHW�RI�DWWULEXWHV�IRU�WKH�FRPSRQHQW�VSHFLDOL]DWLRQ�DQG�D�VHW�RI�DWWULEXWHV�IRU�WKH�FDOO�HQYLURQPHQWDUH� XQLILHG��+RZHYHU�� LQ� ERWK� FDVHV� VXEVHWV� RI� WKH�ZKROH� VHW� FRXOG� EH� XVHG�� LQ� H[WUHPH� FDVH� WKRVHVXEVHWV�PD\�EH�HPSW\�

�������� &($ IRU�'DWD�$FFHVV�3UREOHP�IRU�*ULG�HQDEOHG�6WRUDJH7KH�&URVV*ULG 3URMHFW�GHDOV�ZLWK�D�QHZ�FDWHJRU\�RI�DSSOLFDWLRQV�WKDW�LPSOHPHQW�LQWHUDFWLRQV�ZLWK�DSHUVRQ� LQ� D� SURFHVVLQJ� ORRS�� $V� VWDWHG� LQ� 7HFKQLFDO� $QQH[�� H[DPSOHV� RI� WKHVH� DSSOLFDWLRQV� DUH�LQWHUDFWLYH�VLPXODWLRQ�DQG�YLVXDOL]DWLRQ�IRU�VXUJLFDO�SURFHGXUHV��IORRGLQJ�FULVLV�WHDP�GHFLVLRQ�VXSSRUWV\VWHPV�� GLVWULEXWHG� GDWD� DQDO\VLV� LQ� KLJK�HQHUJ\� SK\VLFV� DQG� DLU� SROOXWLRQ� FRPELQHG� ZLWK� ZHDWKHUIRUHFDVWLQJ�7KHUH�FDQ�EH�D�YDULHW\�RI�FRPSRQHQWV�W\SHV��L�H���FRPSRQHQWV�RI�GLIIHUHQW�SXUSRVH���IRU�H[DPSOH�WKHFRPSRQHQWV� WR� UHDG�� WR� ZULWH�� WR� WHVW� WKURXJKSXW� DQG� WR� UHSOLFDWH� GDWD�� XVXDOO\� ZLWK� GLIIHUHQWVSHFLDOL]DWLRQV��L�H���VXLWDEOH�IRU�VSHFLILF�WDVNV����'HGXFWLRQ�SURYLGHG�E\�WKH�UXOH�EDVHG�H[SHUW�V\VWHP�LVXVHG�IRU�VHOHFWLRQ�RI�WKH�FRPSRQHQW��ZKLFK�LV�EHVW�VXLWHG�IRU�WKH�VHUYLFH�UHTXLUHG�E\�WKH�DSSOLFDWLRQ�$VVXPLQJ� WKH� UHDGLQJ� SURFHVV�� WKHUH� FDQ� EH� DQ� XQLYHUVDO� FRPSRQHQW�� ZKLFK� UHDGV� HYHU\WKLQJ�DQRWKHU� ZKLFK� LV� VSHFLILF� IRU� VPDOO� ILOHV� UHDGLQJ�� DQG� RWKHUV� VSHFLDOL]HG� IRU� KXJH� ILOHV�� IRU� UHPRWHUHDGLQJ� XVLQJ� IWS� SURWRFRO�� IRU� WDSH�UHVLGHQW� GDWD� XVLQJ� 5$,'� WHFKQRORJ\�� HWF�� 7R� GHVFULEHVSHFLDOL]DWLRQ�D�OLVW�RI�DWWULEXWH�YDOXHV�LV�DSSOLHG��$�VDPSOH�VHW�RI�DWWULEXWHV�LV�SUHVHQWHG�EHORZ��� 8VHU�,'��� &RPSXWLQJ�1RGH�,'��� 'DWD�,'��� 5HTXLUHG�WKURXJKSXW��� )LOH�W\SH��� $SSOLFDWLRQ SXUSRVH��� &ULWLFDO�OHYHO�7KH\�KDYH�EHHQ�VHOHFWHG�DFFRUGLQJ�WR� WKH�NLQGV�RI�DSSOLFDWLRQV� LPSOHPHQWHG� LQ� WKH�3URMHFW�� WKHLUGLVWULEXWHG� QDWXUH� DQG� GLYHUVLW\� RI� HTXLSPHQW�� 7KH� LPSRUWDQW� WKLQJ� LV� WKDW� LQ� D� FRPSRQHQWVSHFLDOL]DWLRQ�DQG�LQ�D�FDOO�HQYLURQPHQW�WKHUH�LV�QR�QHHG�WR�XVH�DOO�RI�WKLV�DWWULEXWHV�DQG�LQ�PRVW�FDVHV�DVXEVHW�RI�WKHP�LV�HQRXJK��LQ�VSHFLDO�FDVH�WKH�HPSW\�VXEVHW�LV�DOVR�SRVVLEOH�� 7R�VKRZ�DQ�H[DPSOHRI� FRPSRQHQWV� VSHFLDOL]DWLRQ� WKH� VLPSOHVW� 5HDG W\SH� ZDV� FKRVHQ� �VHH� )LJ�� ���$GGLWLRQDOO\�� DQLPSOHPHQWDWLRQ� RI� &(6� IRU� WKH� &URVV*ULG� HQYLURQPHQW� PXVW� EH� PD[LPDO� WUDQVSDUHQW� IRU� WKH� XVHU�7KXV��DOO�QHHGHG�H[WHQVLRQV�ZLOO�EH�GRQH�LQ�ORZHU�OD\HUV�� 7KH�&($�DOORZV�H[WHQVLRQ�RI�WKH�FRPSRQHQWVHW�E\�QHZ�FRPSRQHQWV�LQ�DQ\�WLPH�RI�WKH�V\VWHP�RSHUDWLRQ��DFFRUGLQJ�WR�WKH�JDWKHUHG�H[SHULHQFH�
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'DWD�W\SH  �,QGH[HG�PSHJ$SSOLFDWLRQ�SXUSRVH� �0HGLFLQHVLPXODWLRQ

&RPSRQHQW���7\SH� �5HDG6SHFLDOLVDWLRQ 8VHU�,'  �7HVWHU'DWD�W\SH  �,QGH[HG�PSHJ$SSOLFDWLRQ�SXUSRVH� �0HGLFLQHVLPXODWLRQ

&RPSRQHQW���7\SH� �5HDG6SHFLDOLVDWLRQ 8VHU�,'  �7HVWHU'DWD�W\SH  �/+&�H[SHULPHQW$SSOLFDWLRQ�SXUSRVH� �+LJKHQHUJ\�SKLVLFV

&RPSRQHQW���7\SH� �5HDG6SHFLDOLVDWLRQ

&RPSXWDWLRQ�1RGH�,'� �*UL]]O\5HTXLUHG�WKURXJKSXW  �7UXH'DWD�W\SH  �/+&�H[SHULPHQW$SSOLFDWLRQ�SXUSRVH� �+LJKHQHUJ\�SKLVLFV

&RPSRQHQW���7\SH� �5HDG6SHFLDOLVDWLRQ 5HTXLUHG�WKURXJKSXW  �7UXH'DWD�W\SH  �:DWHU�VXUIDFH�PRGHO$SSOLFDWLRQ�SXUSRVH� �)ORRGFULVLV�GHFLVLRQ�VXSSRUW&ULWLFDO�/HYHO  �9HU\�KLJK

&RPSRQHQW���7\SH� �5HDG6SHFLDOLVDWLRQ )LOH�W\SH  �:DWHU�VXUIDFH�PRGHO
&RPSRQHQW���7\SH� �5HDG6SHFLDOLVDWLRQ

)LJ��� ([DPSOH�VXEVHW�RI�FRPSRQHQWV�W\SH�UHDG ZLWK�WKHLU�VSHFLDOL]DWLRQV
������ 7DSH�5HVLGHQW�/DUJH�)LOHV�0LGGOHZDUH���75/)07KH�SXUSRVH�RI�WKLV�VHFWLRQ�LV�WR�GHVFULEH� &RPPRQ�0LGGOHZDUH�IRU�)DVWHU�$FFHVV�WR�7DSH�5HVLGHQW/DUJH� )LOHV� �75/)0��� � ,Q� GHWDLO�� WKLV� VHFWLRQ� ZLOO� SURYLGH� WKH� GHVFULSWLRQ� RI� HODERUDWHG� 766PLGGOHZDUH��ZKLFK�LV�RSWLPL]HG�IRU�IDVW�DFFHVV�WR�WDSH�UHVLGHQW�GDWD�766 V\VWHPV�DUH�VXLWDEOH�IRU�VWRULQJ�DQG�UHWULHYLQJ�KXJH�DPRXQW�RI�GDWD��7KH�SXUSRVH�RI�GHYHORSLQJWKH�766�PLGGOHZDUH�LV�WR�VKRUWHQ�WKH�DFFHVV�WLPH�WR�ODUJH�ILOHV��7KLV�LV�GRQH�E\�XVLQJ�D�PLGGOHZDUH�IRUWKH�H[LVWLQJ�+60 V\VWHPV��7KH�VHFRQG�VROXWLRQ�LV�WR�GHYHORS�DQ�RULJLQDO�766�NHUQHO��7KH�EHQHILW�RIXVLQJ� WKHP�LV�WR�SURYLGH�PRUH�HIILFLHQW�DFFHVV� WR� WDSH� UHVLGHQW�ILOHV� LQ�FRPSDULVRQ�ZLWK� WKH�H[LVWLQJ+60�V\VWHPV��H�J��8QL7UHH�&)0��00656 >�@� LV� DQ� H[DPSOH� RI� XVDJH� RI� WKH� GHYHORSHG�PLGGOHZDUH� IRU� WKH� H[LVWLQJ�8&)0 �� 7KHPLGGOHZDUH�LV�WR�EH�DXWRQRPRXV��7KH�9766 PDNHV�XVH�RI�WKH�RULJLQDOO\�GHYHORSHG�766 NHUQHO��%RWKDUH�LQWHQGHG�IRU�VXSSRUWLQJ�VWRUDJH�UHTXLUHPHQWV�IRU�DSSOLFDWLRQV�UXQQLQJ�RQ�*ULG �7KH�GHYHORSHG�PLGGOHZDUH�FRXOG�EH�XVHG�IRU�+60 DOUHDG\�XVHG�LQ�&* VLWHV�WR�LPSURYH�DFFHVV�WRGDWD�

)LJ��� 00656 LPSOHPHQWDWLRQ�ZLWK�0(+�H[WHQVLRQ
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7KH�DUFKLWHFWXUH�RI�00656 LV�VKRZQ�LQ�)LJ�����,W�LV�EDVHG�XSRQ�WKH�8QL7UHH�+60 VRIWZDUH��7KHV\VWHP�FRQVLVWV�RI�WKH�$XWRPDWHG�0HGLD�/LEUDU\��$0/ ��DQG�RI�WKH�IROORZLQJ�VRIWZDUH�FRPSRQHQWV�WKH�8&)0 PDQDJLQJ�V\VWHP��WKH�0(+�PLGGOHZDUH�DQG�D�:::�VHUYHU��0(+�KDV�EHHQ�DGGHG�RQ�WKHWRS�RI�WKH�8QL7UHH�+60�WR�DFKLHYH�HIILFLHQW�DFFHVV�WR�ILOH�IUDJPHQWV�%HFDXVH�RI�ILOH�JUDQXODULW\� LPSRVHG�E\�WKH�8&)0 VRIWZDUH�DQG�RXU�UHTXLUHPHQWV� IRU�ORZ�VWDUWXSODWHQF\�0(+�WDVN�LV�WR�FXW�WKH�ILOHV�LQWR�SLHFHV�RI�VLPLODU�VL]H�DQG�VWRUH�WKHP�DV�GLIIHUHQW�ILOHV�LQWR�WKH8&)0�ILOH�V\VWHP��7KH�FXWWLQJ�VXEVWDQWLDOO\�UHGXFHV�WKH�VWDUW�XS�GHOD\��7HVWV�KDYH�EHHQ�SHUIRUPHG�IRUYLGHR�ILOHV��0(+�UHFHLYHV�WKH�QDPH�RI�WKH�YLGHR�DQG�WKH�IUDPH�UDQJH��VWDUW�IUDPH�DQG�HQG�IUDPH��IURPWKH�FOLHQW��$FFRUGLQJ�WR�WKH�UDQJH��LW�FRPSXWHV�ZKLFK�YLGHR�SLHFHV��VXEILOHV��ZLOO�EH�QHHGHG�WR�SURGXFHWKH�RXWSXW�03(*�VWUHDP��7KH�YLGHR�IUDJPHQW�LV�UHTXHVWHG�DQG�UHFHLYHG�E\�WKH�FOLHQW�XVLQJ�+773�

)LJ���� 9766 DUFKLWHFWXUH7KH�DUFKLWHFWXUH�RI�9766 >����@�LV�VKRZQ�LQ�)LJ������7KH�V\VWHP�FRQVLVWV�RI�WZR�PDLQ�GDHPRQV��WKH5HSRVLWRU\�'DHPRQ��5(3'��DQG�WKH�7HUWLDU\�)LOH�0DQDJHU�'DHPRQ��7)0'���5(3'�NHHSV�UHSRVLWRU\LQIRUPDWLRQ� LQ� LWV� LQWHUQDO� GDWD� VWUXFWXUHV�� :KHQ� D� WDSH� PRXQW� UHTXHVW� LV� UHFHLYHG� 5(3'� LVVXHVDSSURSULDWH�6&6,�FRPPDQGV�WR�WKH�URERW�DUP�RI�DXWRPDWHG�PHGLD�OLEUDU\��$0/ ���7DSHV�LQ�$0/�DUHLGHQWLILHG� E\� XQLTXH� ODEHOV� ZULWWHQ� DW� WKH� EHJLQQLQJ� RI� WKH� WDSHV�� ,Q� RUGHU� WR� ORFDWH� DQG� UHWULHYH� DUHTXHVWHG�ILOH�IUDJPHQW��WKH�WDSH�LGHQWLILHU�DQG�VWDUW�XS�SRVLWLRQ�RI�WKH�IUDJPHQW�RQ�WKH�WDSH�DUH�QHHGHG�7KH�FXWWLQJ�VWUDWHJ\�GHSHQGV�RQ�GDWDW\SHV�DQG�ZLOO�EH�VHOHFWHG�RQ�WKH�EDVH�RI��UXOHV�IURP�&(6��)RUWKLV�SXUSRVH�D�VHW�RI�FRPSRQHQWV�ZLOO�EH�GHYHORSHG�
������ 'DWD�$FFHVV�(VWLPDWLRQ7KH�SXUSRVH�RI�WKLV�VHFWLRQ�LV�WR�GHVFULEH�WKH�$FFHVV�7LPH�(VWLPDWLRQ�6XEV\VWHP�IRU�WDSH�UHVLGHQWILOHV�� ,Q�GHWDLO�� WKLV�VHFWLRQ�ZLOO�SURYLGH� WKH�GHVFULSWLRQ�RI� WZR�HODERUDWHG�PRGHOV�GHYHORSHG�IRU� WKLVSXUSRVH��,W�ZLOO�SURYLGH�VRPH�UHTXLUHPHQWV�DQG�SUREOHPV�IRU�RWKHU�&* :3V�+60 V\VWHPV�DUH�VXLWDEOH�IRU�VWRULQJ�DQG�UHWULHYLQJ�KXJH�DPRXQW�RI�GDWD��7KH�DFFHVV�WLPH�WR�GDWDVWRUHG�RQ�766 FRXOG�YDU\�D�ORW�±�IURP�PLOOLVHFRQGV�WR�PLQXWHV�RU�KRXUV��7KH�µD�SULRUL¶�NQRZOHGJH�RIWKH�DFFHVV�WLPH�FRXOG�PDNH�LW�SRVVLEOH�WR�LQFUHDVH�WKH�HIILFLHQF\�RI�DSSOLFDWLRQV�E\�EHWWHU�SODQQLQJ�LWV,�2�RSHUDWLRQV�7ZR�DSSURDFKHV�DW�HVWLPDWLQJ�WKH�766 DFFHVV�WLPH�KDYH�EHHQ�FRQVLGHUHG�� 2SHQ�766 DSSURDFK�LQ�ZKLFK�FDVH�WKH�VRXUFH�FRGH�RI�WKH�766�LV�DYDLODEOH�DQG�ZHOO�NQRZQ��VRFKDQJHV�LQ�WKH�FRGH�FRXOG�EH�PDGH�E\�DGGLQJ�HYHQW�UHSRUWLQJ�IXQFWLRQV��DQG� *UD\�ER[�766 DSSURDFK� LQ�ZKLFK�FDVH� WKH�HVVHQWLDO� V\VWHP� LQIRUPDWLRQ� LV� DFFHVVLEOH�YLD� LWVQDWLYH�WRROV�RQO\�%RWK�DSSURDFKHV�ZLOO�XVH�766 VLPXODWLRQ�WR�HVWLPDWH�WKH�DFFHVV�WLPH�
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,Q�)LJ���� WKH�RSHQ�766 >��@�DSSURDFK�IRU�HVWLPDWLQJ�GDWD�DFFHVV�IRU�WDSH�UHVLGHQW�ILOHV�LV�VKRZQ�7KLV�DSSURDFK�LV�EDVHG�RQ�VLPXODWLQJ�WKH�766�LQ�RUGHU�WR�REWDLQ�DQ�(7$ IRU�D�JLYHQ�UHTXHVW�SURFHVVHGE\�WKH�766��+HUH�WKH�UHDO�766�KDYH�WR�EH�FKDQJHG�LQ�VXFK�D�ZD\�WKDW�LW�UHSRUWV�HVVHQWLDO�HYHQWV�WR�WKH766�VLPXODWRU��7KHVH�HYHQWV�DUH��DUULYDO�RI�QHZ�UHTXHVW��PRYLQJ�D�WDSH�IURP�D�VORW�WR�D�GULYH��PRYLQJ�DWDSH�IURP�D�GULYH�WR�D�VORW��XQORDGLQJ�D�WDSH��ORDGLQJ�D�WDSH��SRVLWLRQLQJ�D�WDSH��WDSH�EHLQJ�LQ�XVH��WDSHEHLQJ�LGOH�

)LJ���� 2SHQ�766 DSSURDFK,Q� WKLV� DSSURDFK�� WKH�&OLHQW� ILUVW� LVVXHV� LWV� UHTXHVW� WR� WKH�766 DQG� UHFHLYHV� DQ� LGHQWLILHU� IRU� WKDWUHTXHVW��7KHQ�ZKLOH�ZDLWLQJ�IRU�WKH�GDWD�WR�FRPH�WKH�&OLHQW�FDQ�DVN�WKH�766�6LPXODWRU�IRU�WKH�(7$ RILWV�UHTXHVW��1H[W��WKH�VLPXODWRU�VHQGV�WKH�(7$�EDFN�WR�WKH�&OLHQW�6HFRQG�DSSURDFK�ZLOO�FRQFHUQ�HVWLPDWLQJ�WKH�DFFHVV�WLPH�IRU�WHUWLDU\�VWRUDJH�V\VWHPV�LQ�ZKLFK�QRFKDQJHV� RI� WKH� VRXUFH� FRXOG� EH�PDGH�� 2XU� ILUVW� WDUJHW�ZLOO� EH�8QL7UHH�+60 V\VWHP��$Q� JUD\�ER[DSSURDFK�ZLOO�EH�PDGH� DW�HVWLPDWLQJ� LWV�DFFHVV� WLPH�ZKLFK�ZLOO� EH�EDVHG�RQ�VRPH�NQRZOHGJH�DERXWKRZ�LW�ZRUNV�DQG�PLVFHOODQ\�GDWD�JDWKHUHG�IURP�WKH�DYDLODEOH�XWLOLWLHV�GHOLYHUHG�E\�WKH�YHQGRU�

)LJ���� *UD\�ER[�DSSURDFK)LJ���� SUHVHQWV�WKH�PHQWLRQHG�DSSURDFK��7KH�FRUH�RI�WKH�V\VWHP�ZLOO�EH�WKH�766 6LPXODWRU�ZKLFKZLOO� EH� TXLWH� VLPLODU� WR� WKH� RQH� SUHVHQWHG� LQ� WKH� RSHQ�766� DSSURDFK��766�0RQLWRU�ZLOO� FROOHFW� WKH
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QHFHVVDU\��DYDLODEOH��GDWD�DERXW�WKH�VWDWH�RI�8QL7UHH��5HTXHVW�0RQLWRU�	�3UR[\�ZLOO� FDWFK�DOO�FOLHQWUHTXHVWV�LQ�RUGHU�WR�KDYH�PRUH�GHWDLOHG�LQIRUPDWLRQ��TXHXH�RUGHU��ILOH�LGHQWLILHUV��WLPH�VWDWLVWLFV��DERXWWKH�UHTXHVWV�EHLQJ�SURFHVVHG�E\�8QL7UHH�
������ 6\VWHP�LQWHUIDFHV7KLV� SDFNDJH� ZLOO� XVH� V\VWHP� ,�2� LQWHUIDFHV�� V\VWHP� WUDQVSRUW� OD\HU�� V\VWHP� V\QFKURQL]DWLRQPHFKDQLVP�±�VHPDSKRUHV��DQG�*OREXV 6HFXULW\�,QIUDVWUXFWXUH�
������ 8VHU�LQWHUIDFHV7KH�GDWD�DFFHVV�SDFNDJH�LV�FODVVLILHG�DV� D�PLGGOHZDUH�DQG�LQ�WKLV�FDVH�QR�XVHU�LQWHUIDFH�LV�SODQQHG�
������ +DUGZDUH�LQWHUIDFHV,Q�WKLV�WDVN��WZR�NLQGV�RI�QRGHV�FRXOG�EH�SLFNHG�RXW��ILUVW�IRU�5HSOLFD�0DQDJHU VHUYLFH�DQG�VHFRQGIRU�HDFK�6WRUDJH�(OHPHQW DQG�'DWD�$FFHVV�(VWLPDWRU �7KH� 5HSOLFD� 0DQDJHU VHUYLFH� VKRXOG� ZRUNV� RQ� VRPH� 8QL[� PDFKLQH� �DW� WKH� EHJLQQLQJ� /LQX[RSHUDWLQJ�V\VWHP�LV�RQO\�FRQVLGHUHG���,W�VKRXOG�EH�FRQQHFWHG�WR�QRUPDO�7&3�,3�QHWZRUN�ZLWKRXW�DQ\VSHFLDO�UHTXLUHPHQWV��7KH�YROXPH�RI�WKH�WUDIILF�EHWZHHQ�5HSOLFD�0DQDJHU�DQG�LWV�FOLHQWV�ZLOO�EH�YHU\ORZ�7KH� VHFRQG� NLQG� RI� QRGHV� LV� WKH� 6WRUDJH� (OHPHQW �� 6LQFH� 6( FRXOG� EH� HYHU\� QRGH� LQ� &URVV� *ULGZRUNLQJ� NHHSLQJ� D� GDWD�� WKXV� WKHUH� DUH� QR� VSHFLDO� KDUGZDUH� UHTXLUHPHQWV� IRU� QRGHV� VXVWDLQ� 6(VRIWZDUH�
������ 6RIWZDUH�LQWHUIDFHV*OREXV YHUVLRQ� ���� LV� WKH� XQGHUO\LQJ� SDFNDJH� SURYLGLQJ� EDVLF� VHUYLFHV�� IURP� DXWKHQWLFDWLRQ� DQGVHFXULW\� WR� EDVLF�GDWD� WUDQVSRUW� �*ULG)73 ���0HWDGDWD�&DWDORJ DV� DQ� LQIRUPDWLRQ� SURYLGHU� RQ� VSHFLDOGDWD�DWWULEXWHV��,Q�WKH�IXWXUH��WKH�UHSODFHPHQW�IURP�*OREXV�YHUVLRQ�����WR�YHUVLRQ�����LV�SODQQHG�7KH�XVDJH�RI�5HSOLFD�0DQDJHU IRU�(XURSHQ�'DWD*ULG SURMHFW�LV�SODQQHG�
������ &RPPXQLFDWLRQV�LQWHUIDFHV7KH�FRQQHFWLRQV�EHWZHHQ��'DWD�$FFHVV�(VWLPDWRU ��6WRUDJH�(OHPHQW DQG�WKHLU�FOLHQWV�ZLOO�EH�PDGHXVLQJ�62$3��7KH�7&3�,3�SURWRFRO��ZLWK� VRPH�VHFXULW\�H[WHQVLRQV�H[LVWLQJ�LQ�*OREXV ��DV�D� WUDQVSRUWSURWRFRO�IRU�WKHVH�FRPSRQHQWV�LV�VXIILFLHQW�%HFDXVH�VRPHWLPHV�WKHUH�LV�D�QHHG�WR�WUDQVSRUW�GDWD�EHWZHHQ�QRGHV�LQVLGH�6( ZLWK�KLJK�WKURXJKSXW�WKXV�WKH�QDPHG�SLSH�RU�WKH�VKDUHG�PHPRU\�DUH�LQWHQG�LQ�VXFK�FDVHV�
������ 0HPRU\�FRQVWUDLQWV7KHUH�DUH�QR�VSHFLDO�PHPRU\�FRQVWUDLQWV��ZKLFK�FRXOG�QRW�EH�IXOILOOHG�E\�FRQWHPSRUDU\�PDFKLQHV�7KH�SUHGLFWHG�5HSOLFD�0DQDJHU ��UHTXLVLWLRQ�IRU�PHPRU\�LV�PHDVXUHG�LQ�PHJDE\WHV�7KH�'DWD�$FFHVV�(VWLPDWRU DQG�6WRUDJH�(OHPHQW KDYH�QR�PHPRU\�FRQVWUDLQWV�
������� 2SHUDWLRQV'$3 UHFRJQL]HG�WKUHH�NLQGV�RI�SDFNDJH¶V�DFWRUV��XVHU��DGPLQLVWUDWRU�DQG�DSSOLFDWLRQ��7KHVH�DFWRUVGLUHFWO\�RU�LQGLUHFWO\�LQIOXHQFH�WKH�IXQFWLRQDOLW\�RI�WKH�SDFNDJH�8VHUV�VHQG�MREV�WKUX� WKH�SRUWDO� WR� WKH�*ULG HQYLURQPHQW�DQG�VSHFLI\�GLUHFWO\�RU� LQGLUHFWO\��ZKLFK5HSOLFD�0DQDJHU��5HSOLFD�&DWDORJ DQG�0HWDGDWD�&DWDORJ KDV�WR�EH�XVHG�
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$GPLQLVWUDWRUV�RI� VWRUDJH� V\VWHPV� LQVWDOO� DQG�FRQILJXUH�&(6 IRU�D� VHOHFWLRQ� RI� WKH� GDWD� KDQGOHUV�FRPSRQHQWV���0RUHRYHU��DGPLQLVWUDWRUV�RI�VWRUDJH�V\VWHPV�PD\�LQVWDOO�75/)0 DOORZLQJ�IDVWHU�DFFHVVWR�ODUJH�GDWD�ILOHV�VWRUHG�RQ�+60V��7KH�ZKROH�FRQILJXUDWLRQ�RI�6( LPSOLHV�RQ�WKH�GHFLVLRQ�RI�WKH�GDWDKDQGOHU�VHOHFWLRQ�$SSOLFDWLRQV� VHHN� WKH� EHVW� UHSOLFD� RI� GDWD� XVLQJ� 5HSOLFD� 0DQDJHU �� WUDQVIHU� GDWD� E\� *ULG)73SURWRFRO�IURP�6( WR�&RPSXWDWLRQ�1RGH��7KH�GDWD�WUDQVIHUULQJ�LPSOLHV�DULVLQJ�RI�GDWD�KDQGOHU�DW�WKH�6(VLGH��7KH�VHOHFWLRQ�SUREOHP�RI�RSWLPDO�GDWD�KDQGOHU�ZLOO�EH�VROYHG�E\�&(6 ��7R�PDNH�RSWLPDO�GHFLVLRQ5HSOLFD�0DQJHU�DPRQJ�RWKHU�WKLQJV�DVNV�'DWD�$FFHVV�(VWLPDWRU IRU�WKH�ODWHQF\�DQG�EDQGZLGWK�LQVLGHWKH�6WRUDJH�(OHPHQW�
������� 6LWH�DGDSWDWLRQ�UHTXLUHPHQWV(DFK�QRGH�UHODWHG�ZLWK�'$3 VKRXOG�KDYH�DW� OHDVW�RQH�SXEOLF� ,3�DGGUHVV�� LW�DIIHFWV�QRGHV�KROGLQJFRPSRQHQWV�� 6(�� 5HSOLFD� &DWDORJ�� 0HWDGDWD� &DWDORJ�� 'DWD� $FFHVV� (VWLPDWRU �� 5HSOLFD� 0DQDJHU�*ULG)73�(DFK�QRGH��ZKLFK�PXVW�VWRUH�GDWD�VKRXOG�KDYH�DW�OHDVW�LQVWDOOHG�IROORZLQJ�FRPSRQHQWV�� *ULG)73� 6WRUDJH�(OHPHQW$GGLWLRQDOO\�WKH�ODUJHU�VLWHV�VKRXOG�KDYH�LQVWDOOHG�FRPSRQHQW�µ&RPSRQHQW�([SHUW�6XEV\VWHP ¶�DQGSDFNDJH�RI�FRPSRQHQWV�IRU�&(6�
���� 352'8&7�)81&7,2167KH� 'DWD� $FFHVV� 3DFNDJH� VKRXOG� VXSSRUW� IROORZLQJ� IXQFWLRQV� �HDFK� LWHP� RQ WKH� EHORZ� OLVW� RIIXQFWLRQV�KDV�D�XQLTXH�LGHQWLILHU�LQ�WKH�IRUP�µ)($7[[¶��D�QXPEHU�DIWHU�µ)($7¶�H[SUHVVLRQ�LV�D�XQLTXHLGHQWLILHU�DQG�QRW�D�FRXQWHU��� )($7�� 2SWLPDO� UHSOLFD� VHOHFWLRQ ±�7DVN� ����ZLOO� DGRSW�5HSOLFD�0DQDJHU FRPSRQHQW� IURP*OREXV ��'DWDJULG��7KH�PDLQ�JRDO�RI�WKLV�FRPSRQHQW�LV�WR�DQVZHU�WR�WKH�TXHVWLRQ�ZKLFK�UHSOLFDRI�D�GDWD�REMHFW�LV�WKH�EHVW�IRU�VRPH�FRQWH[W�R )($7���� $OO�UHSOLFD�VHOHFWLRQ�IHDWXUHV�DYDLODEOH�IURP�FRGH� ± 7KH�UHSOLFD�VHOHFWLRQLQWHUIDFH�RI� WKH�5HSOLFD�0DQDJHU FRPSRQHQW�KDV� WR�EH� DFFHVVLEOH� IURP�FRGH� RI� DQ\DSSOLFDWLRQ��,W
V�LPSRUWDQW�WR�QRWH�WKDW�WKH�PHQWLRQHG�DSSOLFDWLRQV�FRXOG�EH�ZULWWHQ�LQDQ\�SURJUDPPLQJ�ODQJXDJH�R )($7���� 2SWLPDO� GDWDEDVH� VHOHFWLRQ� ± ,Q� WKH� JULG� PD\� EH� SOHQW\� UHSOLFDWHGGDWDEDVHV��6\VWHP�VKRXOG�JLYH�VRPH�IDFLOLWLHV�WR�FKRRVH�DQ�RSWLPDO�GDWDEDVH��7KHUH�LVDQ� DVVXPSWLRQ� WKDW� WKHVH� GDWDEDVHV� DUH� ZHOO� UHSOLFDWHG� DQG� WKHUH� DUH� QR� LPSRUWDQWGLIIHUHQFHV�� )($7�� 'DWD� DFFHVV� HVWLPDWLRQ ±� 7KH� HVWLPDWLRQ� RI� WKH� ODWHQF\� LQ� WKH� GDWD� DFFHVV� RU� WKHEDQGZLGWK�RI�WKH�GDWD�WUDQVIHU�LQVLGH�WKH�6WRUDJH�(OHPHQW LV�DQG�LPSRUWDQW�LVVXH��HVSHFLDOO\�IRU5HSOLFD�0DQDJHU�� )($7��� 2SWLPDO�GDWD�KDQGOHU�VHOHFWLRQ ±�7KH�VWUDWHJ\�RI�WKH�GDWD�DFFHVV�GHSHQGV�RQ�PDQ\IDFWRUV�DV� W\SH�RI� VWRUDJH�GHYLFH�� W\SH�RI� WKH�GDWD�� DFFHVV� OLPLWDWLRQV� HWF�� (DFK� VWUDWHJ\� KDVRZQ�GDWD�KDQGOHUV��7KHUH�LV�D�QHFHVVLW\�RI�D�IOH[LEOH�PHFKDQLVP�RI�WKH�GDWD�KDQGOHU
V�VHOHFWLRQ�R )($7����� &RPSRQHQW�([SHUW�6XEV\VWHP� ± &(6 ZDV� LQWURGXFHG� WR� UHDOL]H�RSWLPDOGDWD�KDQGOHU�VHOHFWLRQ��&(6�LV�EDVHG�RQ�WKH�&RPSRQHQW�([SHUW�$UFKLWHFWXUH�
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R )($7����� 3URFHVV� RI� GDWD�DFFHVV� UHTXLUHPHQWV� ± 7KH� XVHU� VHWV� VRPH�GDWD� DFFHVVUHTXLUHPHQWV�� ZKLFK� DIIHFWV� RQ� ORZ�OHYHO� GDWD�DFFHVV� VWUDWHJLHV� �DOJRULWKPV��� 7KHV\VWHP�VKRXOG�FKRRVH�WKH�EHVW�DFFHVV�VWUDWHJ\�� )($7��� :6'/�GHVFULSWLRQ�RI�LQWHUIDFHV ±�7KH�LQWHUIDFHV�VKRXOG�EH�GHVFULEHG�XVLQJ�:6'/ODQJXDJH�� )($7��� 62$3 WKH�HVVHQWLDO� FRPPXQLFDWLRQ� SURWRFRO ±�$OO� LQWHUIDFHV� VKRXOG�EH� DFFHVVLEOHXVLQJ�62$3�FRPPXQLFDWLRQ�SURWRFRO��2EYLRXVO\��WKLV�SURWRFRO�LV�PXFK�VORZHU�DQG�PLJKW�EHXVHG�RQO\�ZKHQ�WLPH�UHVWULFWLRQV�DOORZ�WKLV�� )($7��� *ULG)73�DV�ILOH�GDWD�WUDQVIHU�SURWRFRO ±�*ULG)73�LV�FXUUHQWO\�WKH�PRVW�SRSXODU�ILOH�GDWD�WUDQVIHU�SURWRFRO�LQ�WKH�*ULG HQYLURQPHQW��DQG�&URVV*ULG LV�JRLQJ�WR�XVH�LW��7KXV��HYHU\ODUJH�YROXPH�GDWD�WUDQVIHU�VKRXOG�XVH�*ULG)73�SURWRFRO�� )($7��� 7DSH�5HVLGHQW�/DUJH�)LOHV�PLGGOHZDUH� �75/)0 � ±�7KLV�PLGGOHZDUH� LV� SODFHG�RQWRS� RI� DQ� H[LVWLQJ� +60 V\VWHP�� ,W� LV� LQWHQGHG� WR� VSHHGXS� WKH� UHDG� DFFHVV� WR� ODUJH� ILOHV�!���0%��VWRUHG�RQ�WDSHV��E\�PHDQV�RI�UHGXFLQJ�WKH�ODWHQF\�WLPH�7KH�GHWDLOHG�DQDO\VLV�RI�IHDWXUHV�LV�VWD WHG�LQ�VHFWLRQ�����
���� 86(5�&+$5$&7(5,67,&6$V�ZDV�PHQWLRQHG� LQ� VHFWLRQ� ����� WKLV� SDFNDJH� EHORQJV� WR�PLGGOHZDUH�� WKXV� WKHVH� FRPSRQHQWVHVVHQWLDOO\�GR�QRW�KDYH�GLUHFW�FRQWDFW�ZLWK�WKH�XVHU�,I� WR� WUHDW� WKH� DSSOLFDWLRQ� SURJUDPPHU� DV� D� XVHU� RI� '$3 FRPSRQHQWV� WKHQ� KH�VKH� VKRXOG� KDYHH[SHULHQFH�ZLWK�8QL[�V\VWHPV��DQG�XQGHUVWDQG�:HE�6HUYLFHV�WHFKQLTXHV�
���� &21675$,176D��5HJXODWRU\�SROLFLHV��QRQH�E��+DUGZDUH�OLPLWDWLRQV��H�J���VLJQDO�WLPLQJ�UHTXLUHPHQWV���QRQH�VSHFLDO�FRQVWUDLQWV�F��,QWHUIDFHV�WR�RWKHU�DSSOLFDWLRQV��FRQQHFWLRQ�ZLWK�0HWDGDWD�&DWDORJ LV�ZDQWHG�G��3DUDOOHO�RSHUDWLRQ��QRQH�VSHFLDO�FRQVWUDLQWV�H��$XGLW�IXQFWLRQV��QRQH�VSHFLDO�FRQVWUDLQWV�I��&RQWURO�IXQFWLRQV��7%'J��+LJKHU�RUGHU�ODQJXDJH�UHTXLUHPHQWV��&��&����DQG�-DYD�K��6LJQDO�KDQGVKDNH�SURWRFROV��H�J���;21�;2))��$&.�1$&.���QRQH�RQ�VXFK�ORZ�OHYHO�L��5HOLDELOLW\�UHTXLUHPHQWV��9HU\�+LJKM��&ULWLFDOLW\�RI�WKH�DSSOLFDWLRQ��9HU\�+LJKN��6DIHW\�DQG�VHFXULW\�FRQVLGHUDWLRQV��UHDOL]DWLRQ�RI�DUFKLWHFWXUH�VWDWHG�LQ�*6,�
���� $668037,216�$1'�'(3(1'(1&,(67KH�SDFNDJH�LV�GHYHORSHG�ZLWK�WKH�DVVXPSWLRQ�WKDW�*OREXV YHUVLRQ�����DQG�2*6$ DUFKLWHFWXUH�ZLOOEH� IXWXUH� VWDQGDUGV� LQ� VXFK� VROXWLRQV�� 7KXV�� DOO� DUFKLWHFWXUH� HIIRUWV� DUH� YHULILHG� DJDLQVW� IXWXUHFRPSDWLELOLW\�ZLWK�2*6$�DQG�*OREXV�����
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���� $33257,21,1*�2)�5(48,5(0(176$OO� UHTXLUHPHQWV� DUH� SULRULWL]HG�� )HDWXUHV�ZLWK� WKH�KLJKHVW� SULRULW\� ZLOO� EH� GHYHORSHG� ILUVW�� � 7KHGHWDLOHG�WDEOH�ZLWK�IHDWXUHV�DQG�WKHLU�SULRULWLHV�LV�DWWDFKHG�LQ�VHFWLRQ� ����
���� '(9,$7,21�%(7:((1�7(&+1,&$/�$11(;�$1'�&855(17�67$7(�2)�7$6.����7KH� WHFKQLFDO� $QQH[�� ZKLFK� DPRQJVW� RWKHU� WKLQJV� VSHFLILHV� WKH� REMHFWLYHV� RI� WKH� WDVN� ����LQWURGXFHG�WKH�H[SHUW�V\VWHP�IRU�GDWD�PDQDJHPHQW��7KLV�H[SHUW�V\VWHP�ZDV�LQWHQGHG�WR�RSHUDWH�DV�DQDGYLVRU�IRU�VHOHFWLRQ�RI�PLJUDWLRQ�UHSOLFDWLRQ�SROLF\�LQ�WKH�GHILQHG�XVHU�VWDWHV��7KH�ILQDO�DQDO\VLV�RI�DFXUUHQW� 5HSOLFD� 0DQDJHU� GHYHORSPHQW�� SURYLGHG� E\� ('*�� VKRZV� WKDW� WKH� VLPLODU� IXQFWLRQDOLW\� LVSURYLGHG�E\�WKH�('*�DQG�EDVLQJ�RQ�WKH�WHQHW�RI�PD[LPDO�UHXVH�RI�WKH�H[LVWLQJ�VROXWLRQV��WKH�GHFLVLRQRI� UHXVLQJ� WKLV� ZRUN� KDV� EHHQ� XQGHUWDNHQ�� +RZHYHU�� RXU� UHTXLUHPHQWV� DQDO\VLV� UHYHDOHG� WKDW� WKHVHOHFWLRQ�RI�WKH�EHVW�UHSOLFD�RI�GDWD�VWRUHG�LQ�GDWDEDVHV�ZDV�DQ�LPSRUWDQW�WDVN��ZKLFK�KDG�QRW�WDNHQ�LQWRDFFRXQW�GXULQJ�SUHSDUDWLRQ�RI�WKH�$QQH[��7KHUHIRUH�WKH�WDVN�����LV�JRLQJ�WR�H[WHQG�WKH�IXQFWLRQDOLW\�RIWKH�('*�5HSOLFD�0DQDJHU�LQ�GRPDLQ�RI�WKH�EHVW�UHSOLFD�VHOHFWLRQ�RI�WKH�GDWD�VWRUHG�LQ�GDWDEDVHV�
���� 7$6.�����$''('�9$/8(7KH�FRPSRQHQW�H[SHUW�VXEV\VWHP��GDWD�WLPH�DFFHVV�HVWLPDWRU��RSWLPL]DWLRQ�RI�DFFHVV�WR�ODUJH�WDSHUHVLGHQW�ILOHV�DQG�WKH�H[WHQVLRQ�RI�('*�5HSOLFD�0DQDJHU�DUH�WKH�DGGHG�YDOXH�RI�WKH�WDVN������7KH�ILUVWWKUHH� LWHPV�UHSUHVHQW� ORZ�OHYHO�HOHPHQWV��QRW�H[DFWO\�JULG� VHUYLFHV��KRZHYHU� WKH\� DUH�QHZ� WRROV� WKDWFDQ� EH� XVHIXO� LQ� WKH� JULG� HQYLURQPHQW�� 7KH� ODVW� LWHP� LV� WKH� H[WHQVLRQ� RI� WKH� ('*� DFWLYLW\� LQ� GDWDPDQDJHPHQW� GRPDLQ�� 7KH� FRPSRQHQW�H[SHUW� VXEV\VWHP� LV� WKH� SURSRVLWLRQ� RI� DQ� H[WHQVLRQ� RI� WKH5HTXHVW� 0DQDJHU� LQWURGXFHG� E\� WKH� ('*� SURMHFW� > ��@�� 7KLV� VXEV\VWHP� LQWURGXFHV� WKH� UXOH�EDVHGH[SHUW� V\VWHP� �WKH� UHSODFHPHQW� RI� 5HTXHVW� 0DQDJHU��� ZKLFK� VHOHFWV� WKH� EHVW� FRPSRQHQWV� �WKHUHSODFHPHQW�RI�GDWD�KDQGOHUV���7KH�RXWOLQH�RI�WKLV�DUFKLWHFWXUH�LV�SUHVHQWHG�LQ� )LJ�����

5XOH�EDVHGH[SHUW�V\VWHP

3URJUDP�XVLQJFRPSRQHQW�H[SHUWWHFKQRORJ\ ([SHUW&RPSRQHQW0DQDJHPHQW6XEV\VWHP�7,'���(QY��
�7,'���(QY��
�7,'���(QY��

*HW �7,'�� (19��
*HW �7,'�� (19��

*HW �7,'�� (
19��

�7,'���(QY��
*HW �7,'�

� (19��

(QY� ^$WWULEXWHB� 9DOXHB��$WWULEXWHB� 9DOXHB��«���$WWULEXWHBN 9DOXHBN`

(QY� ^$WWULEXWHB� 9DOXHB��$WWULEXWHB� 9DOXHB��«���$WWULEXWHB] 9DOXHB]`

)LJ���� 'DWD�IORZ�GLDJUDP�WKURXJK�WKH�('*�6(�DQG�DSSOLFDWLRQ�&(6�DV�DQ�5HTXHVW�0DQDJHU
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�� 63(&,),&�5(48,5(0(1767KLV�FKDSWHU�VWDWHV�VRPH�GLDJUDPV�IRU�EHWWHU�RYHUYLHZ�RI�WKH�ZKROH�V\VWHP��7KHVH�GLDJUDPV�SUHVHQWUHODWLRQV� EHWZHHQ� FRPSRQHQWV� UHDOL]HG� E\� WKH� WDVN� ���� DQG� H[WHUQDO� FRPSRQHQWV�� &RPSRQHQWV� DQGLQWHUIDFHV�LQFOXGHG�LQ�WKH�WDVN�����DUH�GHSLFWHG�E\� OLJKW� LWHPV��\HOORZ�RQ�FRORU�SULQWHU��DQG�H[WHUQDORQHV� DUH� UHSUHVHQWHG� E\� JUD\� LWHPV� �JUHHQ� RU� EOXH� RQ� FRORU� SULQWHU��� 7KH� GHWDLOHG� GHVFULSWLRQ� RIUHTXLUHPHQWV�LV�SUHVHQWHG�LQ�WKH�VHFWLRQ� ����7KH� GHVFULSWLRQ RI� FRPSRQHQWV� UHDOL]HG� E\� WKH� 7DVN� ���� DUH� VWDWHG� LQ� VHFWLRQV� ��� DQG� ����,QIRUPDWLRQ�DERXW�FRPSRQHQWV�QRW�SURYLGHG�E\�7�� FRXOG�EH�IRXQGHG�LQ�WKH�VHFWLRQ�����7KH� µ([WHUQDO� ,QWHUIDFHV¶� �VHFW�� ����� DQG� WKH� µ,QWHUQDO� LQWHUIDFHV¶� �VHFW�� ����� VXEVHFWLRQV� VSHFLI\FRPSRQHQWV�DQG�WKHLU�LQWHUIDFHV�LQFOXGHG�LQ�WKH�7DVN�����DQG�VKRZQ�LQ� )LJ���� DQG�)LJ�����7KLV�GLDJUDP�VKRZV�GHSHQGHQFLHV�EHWZHHQ�FRPSRQHQWV�LPSRUWDQW�IRU�'$3 ��&RPSRQHQWV��ZKLFK�ZLOOEH� UHDOL]HG�E\� WDVN������DUH�PDUNHG� DGGLWLRQDOO\�E\� 
�����
� LQGLFDWLRQ�DQG�DUH� ILOHG�E\� WKH� OLJKW�FRORU�\HOORZ��� � $OO� RWKHU� FRPSRQHQWV� ZLOO� EH� QRW� SURYLGHG� E\� WDVN� ���� DQG� UHVXHG� IURP� RWKHU� WDVNV� RUSURMHFWV���7KH�GRWHG�GLUHFWHG�OLQH�EHWZHHQ�WZR�HQWLWLHV�PHDQV�WKDW�WKH�ILUVW�RQH�GHSHQGV�RQ�VHFRQG�

5HSOLFD�0DQDJHU��'DWD*ULG������� *ULG)73

'DWD�$FFHVV�(VWLPDWRU������

3RUWDO

5HSOLFD�&DWDORJ

+60

&RPSRQHQW�([SHUW�6XEV\ VWHP������
&RPSRQHQWV�I R U�&RPSRQHQW�([SHUW�6XEV\ VWHP������

6HFRQGDU\ � 6WR UDJH�6\ VW HP
7DSH�6WRUDJH

'LVN�&DF KH
02�'LVN�VWRUDJH

6WRUDJH�(OHPHQW���� ��

6WRUDJH�&RQI LJXUDWLRQ������

0HWDGDWD�&DWDORJ

$SSOLFDWLRQ

*ULG)73�3OXJLQ���� ��

75/)0������

)LJ���� 'HSHQGHQFLHV�EHWZHHQ�DOO�FRPSRQHQWV
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,Q�)LJ���� WKH�FRQQHFWLRQV� EHWZHHQ� FRPSRQHQWV� DQG� LQWHUIDFHV� WR� RWKHU� FRPSRQHQWV� DUH� VKRZQ��$OOLQWHUIDFHV�KDYH�WKH�QDPH�EHJLQQLQJ�ZLWK�WKH� 
,
�DQG�WKH�DEEUHYLDWLRQ�RI�WKH�FRPSRQHQW�ZKLFK� UHDOL]HWKH� LQWHUIDFH��6LPLODUO\�� WR� WKH�SUHYLRXV�GLDJUDP� WKH� LQWHUQDO� FRPSRQHQWV� DUH� OLJKW� �\HOORZ��DQG� WKHH[WHUQDO��WR�7DVN������FRPSRQHQWV�DUH�JUD\��JHHQ���7R�PDNH�WKLV�GLDJUDP�HDVLHU�WR�UHDG�LQWHUIDFHV�IRUWKH�H[WHUQDO�FRPSRQHQWV�ZHUH� LQWURGXFHG��7KHVH� LQWHUIDFHV�GR�QRW�H[LVW� LQ�SK\VLFDO� FRPSRQHQWV� EXWWKH\�DUH�XVHG�KHUH�WR�JURXS�VLPLODU�RSHUDWLRQV�VXSSRUWHG�E\�H[WHUQDO�FRPSRQHQWV�
$SSOLFDWLRQ

5HSOLFD�0DQDJHU��'DWD*ULG�������
,5(0*B5HSO LFD6HOHFWLRQ

5HSOLFD�&DWDORJ

,5(3&B)LOH5HSRVLWRU\$GPLQ,5(3&B)LOH5HSRVLWRU\$FFHVV
6WRUDJH�(OHPHQW������

,67(/B&RQILJXUDWLRQ ,67(/B$GGLWLRQDO
*ULG)73

,*)73B)LOH7UDQVIHU

,*)73B)LOH0DQDJPHQW

,*)73B0RQLWRULQJ

,*)73B3OXJ,Q0DQDJPHQW

,*)73B7KLUG3DUW\3URWRFRO

*ULG)73�3OXJLQ������,*3/*B)LOH7UDQVIHU

'DWD�$FFHVV �(V WLPDWRU�� ����

,'$(6B$FFHVV(VWLPDWLRQ
&RPSRQHQWV�IRU�&RPSRQHQW�([SHUW�6XEV\VWHP������+60

,+60*B)LOH0DQDJPHQW,+60*B)LOH7UDQVIHU,+60*B0DQDJPHQW

75/)0������

&RPSRQHQW�([SHUW�6XEV\VWHP������,&(;6B$GPLQ2I&RPSRQHQWV ,&(;6B&RPSRQHQWV6HOHFWLRQ

,75/)B)LOH0DQDJPHQW

,75/)B)LOH7UDQVIHU

)LJ���� &RQQHFWLRQV�EHWZHHQ�DOO�LPSRUWDQW�FRPSRQHQWV
���� (;7(51$/�,17(5)$&(6,QWHUIDFHV�DUH� DVVLJQHG� WR� FRPSRQHQWV��7KXV�� WKLV�GHVFULSWLRQ�KDV� WR� EH� JURXSHG�E\� FRPSRQHQWV�(DFK� FRPSRQHQW� KDV� DQ� RZQ� VHFWLRQ� LQ� WKLV� FKDSWHU�� DQG� HDFK� DVVLJQHG� LQWHUIDFH� KDV� DQ� RZQVXEVHFWLRQ��7KLV�FKDSWHU�VSHFLILHV�RQO\�H[WHUQDO�LQWHUIDFHV��L�H��H[WHUQDO�WR�7DVN�����LQWHUIDFHV�XVHG�E\RWKHU�&* PRGXOHV���KRZHYHU�LQWHUQDO��WR�7DVN������LQWHUIDFHV�DUH�VSHFLILHG�LQ�VHFWLRQ� ����
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������ &RPSRQHQW���6WRUDJH�(OHPHQW �����6WRUDJH� (OHPHQW LV� UHVSRQVLEOH� IRU� SXEOLVKLQJ� FXUUHQW� FRQILJXUDWLRQ� DQG� DQVZHULQJ� RQ� JHQHUDOTXHVWLRQV� DERXW� FXUUHQW� FRQILJXUDWLRQ�� H�J��ZKHQ� DGPLQLVWUDWRU�RI� D� VWRUDJH� HOHPHQW� UHJLVWHU� VWRUDJHVRPHZKHUH�WKHQ�KH�GRQ
W�QHHG�WR�VSHFLI\�DQ\�YDOXH�RI�DWWULEXWHV�RI�KLV�VWRUDJH�EXW�KH�MXVW�HQWHU�DGGUHVVRI�WKH�UHJLVWHUHG�VWRUDJH�DQG�WKH�UHVW�ZLOO�EH�REWDLQHG�DXWRPDWLFDOO\��$GGLWLRQDOO\�6WRUDJH�(OHPHQW�ZLOOEH�XVHG�DV�D�WHPSRUDU\�WXQQHOOLQJ�SODWIRUP�IRU�62$3 ��ZKLFK�PD\�EH�XVHG�IRU�DGGLWLRQDO�FRQWURO�RI�WKHGDWD�WUDQVIHU�ZKHQ�&RPSRQHQW�([SHUW�6XEV\VWHP LV�XVHG��7KLV�FRPSRQHQW�VKRXOG�EH�GHSOR\HG�RQ�HDFK6WRUDJH�(OHPHQW��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�67(/�
�������� ,67(/B$GGLWLRQDO,QWHUIDFH�QDPH� ,67(/B$GGLWLRQDO'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�FRPELQHV�DOO�DGGLWLRQDO�RSHUDWLRQV��ZKLFK�DUH�QRW�PDWFKLQJ�IRURWKHU�LQWHUIDFHV��H�J��WHPSRUDU\�RSHUDWLRQV�IRU�D�FRQWURO�RI�FRPSRQHQW�H[SHUW�VXEV\VWHP�2SHUDWLRQ�QDPH� SUHSDUH%HVW&RPSRQHQW�&DOO(QY'RFXPHQWDWLRQ� ,W� XVLQJ� &RPSRQHQW�([SHUW� 6XEV\VWHP VHOHFWV� WKH� EHVW� FRPSRQHQWJLYHQ�LQ�SDUDPHWHUV�W\SH�IRU�JLYHQ�DOVR�LQ�SDUDPHWHUV�FDOO�HQYLURQPHQW��FRQWH[W��3URWRFRO� 62$35HWXUQV� +DQGOH�WR�SUHSDUHG�FRPSRQHQW�3DUDPHWHU�QDPH� UHTXLUHG�FRPSRQHQW�W\SH'RFXPHQWDWLRQ� 6SHFLDOL]HG� FRPSRQHQWV� IRU� &RPSRQHQW�([SHUW� 6XEV\VWHPDUH�GLYLGHG�RQWR�W\SHV��7KLV�SDUDPHWHU�VSHFLILHV�UHTXLUHG�W\SH�RI�D�FRPSRQHQW�3DUDPHWHU�QDPH� FDOO�HQYLURQPHQW'RFXPHQWDWLRQ� 7KH�FRQWH[W�IRU�D�WDNLQJ�GHFLVLRQ�ZKLFK�FRPSRQHQW�LV�EHVW��������� ,67(/B&RQILJXUDWLRQ,QWHUIDFH�QDPH� ,67(/B&RQILJXUDWLRQ'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�FRPELQHV�DOO�RSHUDWLRQV�UHODWHG�WR�REWDLQLQJ�LQIRUPDWLRQ�DERXWFXUUHQW�6WRUDJH�(OHPHQW FRQILJXUDWLRQ�2SHUDWLRQ�QDPH� LV&RPSRQHQW([SHUW6XEV\VWHP:RUNLQJ'RFXPHQWDWLRQ� 5HWXUQV� WUXH� LI� RQ� VWRUDJH�HOHPHQW� QRGH� ZRUNV� FRPSRQHQW�H[SHUWVXEV\VWHP�3URWRFRO� 62$35HWXUQV� ERRO������ &RPSRQHQW���5HSOLFD�0DQDJHU �'DWD*ULG ������5HSOLFD�0DQDJHU LV�DQ�DGYLVRU�IRU�VHOHFWLRQ�RI�PLJUDWLRQ�UHSOLFDWLRQ�SROLF\�LQ�GHILQHG�XVHU�VWDWHV��,WVPDLQ�JRDO�ZLOO�EH�WR�VXJJHVW�ZKHWKHU�DQG�ZKHQ�D�FKRVHQ�GDWD�ILOH�VKRXOG�EH�UHSOLFDWHG�LQWR�WKH�ORFDOHQYLURQPHQW� RI� WKH� UHPRWH� XVHU� LQ� RUGHU� WR� VKRUWHQ� WKH� ZDLWLQJ� WLPH� IRU� GDWD� DYDLODELOLW\�� $VRSKLVWLFDWHG�PHWKRG�ZLOO�EH�XVHG�WR�WDNH�ULJKW�GHFLVLRQ��7KH�('* 5HSOLFD�0DQDJHU�ORRNV�WR�EH� WKHEHVW� IRU� &URVV*ULG SURMHFW�� KRZHYHU� VRPH� VPDOO� H[WHQVLRQ� RI� WKLV� FRPSRQHQW� LV� SODQHG�� 7KHDEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�5(0*�
�������� ,5(0*B5HSOLFD6HOHFWLRQ,QWHUIDFH�QDPH� ,5(0*B5HSOLFD6HOHFWLRQ'RFXPHQWDWLRQ� 7KLV� LQWHUIDFH� FRPELQHV� DOO� RSHUDWLRQV� UHODWHG� WR� UHSOLFD� VHOHFWLRQV�� H�J�FKRRVH�WKH�EHVW�UHSOLFD�IRU�VRPH�FRQWH[W�2SHUDWLRQ�QDPH� FKRRVH%HVW5HSOLFD
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'RFXPHQWDWLRQ� 7KH� UHSOLFD� PDQDJHU� WDNHV� D� GHFLVLRQ� ZKLFK� UHSOLFD� LV� WKH� EHVW� LQJLYHQ�FRQWH[W��7KLV�RSHUDWLRQ�UHWXUQV�WKH�EHVW�PDWFKHG�SK\VLFDO�ILOH�LQVWDQFH�3URWRFRO� 62$35HWXUQV� SK\VLFDO�ILOH�SDWK3DUDPHWHU�QDPH� UHSRVLWRU\'RFXPHQWDWLRQ� ,Q�&URVV�*ULG LV�DFFHSWDEOH�H[LVWLQJ�RI�PDQ\�*OREDO�9LUWXDO)LOH�5HSRVLWRULHV��7KXV��XVHU�PXVW�VSHFLI\�ZKLFK�UHSRVLWRU\�LV�XVLQJ�3DUDPHWHU�QDPH� YLUWXDO�ILOH�SDWK'RFXPHQWDWLRQ� 7KH�ZKROH�YLUWXDO�ILOH�SDWK�3DUDPHWHU�QDPH� DOORZ�QHZ�UHSOLFD'RFXPHQWDWLRQ� 6RPHWLPHV�LW�LV�SRVVLEOH�WR�PDNH�QHZ�UHSOLFD��ZKLFK�ZLOO�EHPRUH�VXLWDEOH�WKDQ�DOO�H[LVWLQJ�RQHV��,I�WKLV�SDUDPHWHU�LV�WUXH�WKHQ�LW�LV�D�SHUPLWWR�PDNH�QHZ�UHSOLFD�3DUDPHWHU�QDPH� FRQWH[W'RFXPHQWDWLRQ� &RQWH[W�GHVFULEHV�D�XVHU�RU�DSSOLFDWLRQ�UHTXLUHPHQWV������� &RPSRQHQW���'DWD�$FFHVV�(VWLPDWRU �����'DWD�$FFHVV�(VWLPDWRU HVWLPDWHV�GDWD�DFFHVV�FRVW�LQ�IRU�D�JLYHQ�GDWD�VWRUDJH�V\VWHP��,W�FDQ�UHWXUQ�PDQ\PHDVXUHV� RI� FRVW� H�J�� ODWHQF\�� EDQGZLGWK� HWF�� 7KLV� FRPSRQHQW� VKRXOG� EH� ORFDWHG� RQ� HDFK� 6WRUDJH(OHPHQW��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�'$(6�
������ &RPSRQHQW���*ULG)73 3OXJLQ������*ULG)73 DOORZV� WR�H[SDQGLQJ� LWVHOI�E\�SOXJLQV��ZKLFK�FDQ� WDNH�FRQWURO�RQ�DQ\�*ULG FRPPDQG��7KLVIHDWXUH LV�XVHG�WR�FRQQHFW�*ULG)73�WR�&RPSRQHQW�([SHUW�6XEV\VWHP DQG�WR�XVH�FKRVHQ�FRPSRQHQWV�DVD� ORFDO�GDWD�VHUYLQJ�PRGXOHV��7KLV�FRPSRQHQW�VKRXOG�EH�GHSOR\HG�RQ� HDFK�6WRUDJH�(OHPHQW ��7R� WKHGLUHFW� FRQQHFWLRQ� EHWZHHQ� *ULG)73� DQG� 75/)0 DQRWKHU� NLQG� RI� *ULG)73� 3OXJ�LQ� LV� XVHG�� 7KHDEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�*3/*�

�������� ,*3/*B)LOH7UDQVIHU,QWHUIDFH�QDPH� ,*3/*B)LOH7UDQVIHU'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�ZLOO�WUDQVPLW�GDWD�IURP�WR�&(&RPSRQHQW�
���� ,17(51$/�,17(5)$&(66LPLODUO\�WR�WKH�SUHYLRXV�VHFWLRQ��WKH�LQWHUIDFHV�RI�LQWHUQDO�FRPSRQHQWV�DUH�JURXSHG�E\�FRPSRQHQWV�ZKLFK�UHDOL]H�WKHP�
������ &RPSRQHQW���&RPSRQHQW�([SHUW�6XEV\VWHP �����7KLV�FRPSRQHQW�UHDOL]HV�WKH�SURSRVHG�&RPSRQHQW�([SHUW��&( ��VWUDWHJ\��,W�KDV�PDQ\�UHVSRQVLELOLWLHV�)LUVW�RI�DOO��LW�UHJLVWHUV�QHZ�&(�FRPSRQHQWV��ZKLFK�FDQ�EH�FKRVHQ�DV�WKH�EHVW�PDWFKLQJ�&(�FRPSRQHQWLQ� VRPH� FRQWH[W�� ,W� UHWXUQV� D� KDQGOH� WR� WKH� EHVW� PDWFKLQJ� &(� FRPSRQHQW� LQ� VRPH� FRQWH[W�� 7KLVFRPSRQHQW�VKRXOG�EH�ORFDWHG�RQ�HDFK�6WRUDJH�(OHPHQW ��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV&(;6�

�������� ,&(;6B$GPLQ2I&RPSRQHQWV,QWHUIDFH�QDPH� ,&(;6B$GPLQ2I&RPSRQHQWV
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'RFXPHQWDWLRQ� $GPLQLVWUDWRU� RI� VWRUDJH� HOHPHQW� UHJLVWHUV� RU� XQUHJLVWHUV� FRPSRQHQWV� IRU&RPSRQHQW�([SHUW� �&(�� 6XEV\VWHP� XVHV� WKLV� LQWHUIDFH�� $OO� RSHUDWLRQV� FRQFHUQLQJDGPLQLVWUDWLRQ�RI�&(�FRPSRQHQWV�ZLOO�EH�SDVVHG�E\�WKLV�LQWHUIDFH�2SHUDWLRQ�QDPH� JHW$OO&RPSRQHQWV�7\SH'RFXPHQWDWLRQ� ,W�UHWXUQV�WKH�OLVW�RI�DOO�FRPSRQHQWV��ZKLFK�KDYH�W\SH�DV�VSHFLILHG�LQSDUDPHWHU�OLVW�IRU�WKLV�RSHUDWLRQ�3URWRFRO� 6RPH�LQWHUQDO��1RW�GHFLGHG�\HW�5HWXUQV� /LVW�RI�FRPSRQHQWV2SHUDWLRQ�QDPH� UHJLVWHU1HZ&RPSRQHQW'RFXPHQWDWLRQ� 7KLV�RSHUDWLRQ�UHJLVWHUV�D�QHZ�&( FRPSRQHQW�DQG�PDNHV�LWV�DYDLODEOHIRU�WKH�VHOHFWLRQ�SURFHVV��8VHG�E\�D�GHYHORSHU�RU�D�V\VWHP�DGPLQLVWUDWRU�3URWRFRO� 6RPH�LQWHUQDO��1RW�GHFLGHG�\HW�5HWXUQV� 6XFFHHG�IDLO�FRGH2SHUDWLRQ�QDPH� XQUHJLVWHU&RPSRQHQW'RFXPHQWDWLRQ� 7KLV�RSHUDWLRQ�XQUHJLVWHUV�D�&( FRPSRQHQW�DQG�PDNHV�LWV�XQDYDLODEOHIRU�WKH�VHOHFWLRQ�SURFHVV��8VHG�E\�D�GHYHORSHU�RU�D�V\VWHP�DGPLQLVWUDWRU�3URWRFRO� 6RPH�LQWHUQDO��1RW�GHFLGHG�\HW�5HWXUQV� 6XFFHHG�IDLO�FRGH�������� ,&(;6B&RPSRQHQWV6HOHFWLRQ,QWHUIDFH�QDPH� ,&(;6B&RPSRQHQWV6HOHFWLRQ'RFXPHQWDWLRQ� &RPSRQHQW�([SHUW�6XEV\VWHP�VHOHFWV�WKH�EHVW�PDWFKLQJ�&( FRPSRQHQW�IRU�DJLYHQ�FDOO�HQYLURQPHQW��7KLV�LQWHUIDFH�LV�XVHG�WR�UXQ�VXFK�D�SURFHVV�DQG�WR�JHW�KDQGOH� WR�WKHEHVW�&(�FRPSRQHQW�2SHUDWLRQ�QDPH� JHW%HVW&RPSRQHQW�&DOO(QY'RFXPHQWDWLRQ� 7KLV�RSHUDWLRQ�VWDUWV�WKH�EHVW�FRPSRQHQW�VHOHFWLRQ�SURFHVV��ZKLFK�LVPDGH� E\� &RPSRQHQW�([SHUW� 6XEV\VWHP DQG� DV� D� UHVXOW� RI� WKLV� RSHUDWLRQ� D� FDOOHUREWDLQV�KDQGOH� WR� WKH�EHVW�PDWFKLQJ�FRPSRQHQW� W\SH�DV�D�SDUDPHWHU� DQG� IRU�D�JLYHQFDOO�HQYLURQPHQW��FRQWH[W���,W�UHWXUQV�VXFFHVV�RU�HUURU�FRGH�RI�WKH�RSHUDWLRQ�3URWRFRO� 6RPH�LQWHUQDO��1RW�GHFLGHG�\HW�5HWXUQV� 6XFFHVV�IDLO�FRGH3DUDPHWHU�QDPH� FRPSRQHQW7\SH'RFXPHQWDWLRQ� 7KH�W\SH�R�FRPSRQHQW�3DUDPHWHU�QDPH� FDOO(QYLURQPHQW'RFXPHQWDWLRQ� 7KH�HQFRGHG�FDOO�HQYLURQPHQW�IRU�D�GHGXFWLRQ�SURFHVV������� &RPSRQHQW���6WRUDJH�&RQILJXUDWLRQ �����6WRUDJH�&RQILJXUDWLRQ DUWLIDFW UHSUHVHQWV�DFWXDO�VHWWLQJV�RI�6WRUDJH�(OHPHQW ��,W�LV�XVHG�E\�FRPSRQHQW6WRUDJH�(OHPHQW��7KLV�FRPSRQHQW�VKRXOG�EH�GHSOR\HG�RQH�HDFK�6WRUDJH�(OHPHQW�
������ &RPSRQHQW���75/)0 �����7KH�75/)0 �7DSH�5HVLGHQW�/DUJH�)LOHV��PLGGOHZDUH�LV�SODFHG�RQ�WRS�RI�DQ�H[LVWLQJ�+60 V\VWHP��,WLV�LQWHQGHG�WR�VSHHGXS�WKH�UHDG�DFFHVV�WR�ODUJH�ILOHV��!���0%��VWRUHG�RQ�WDSHV��E\�PHDQV�RI�UHGXFLQJWKH�ODWHQF\�WLPH��7KLV�LV�GRQH�E\�VSOLWWLQJ�WKH�ODUJH�ILOHV�LQWR�VPDOOHU�VXE�ILOHV�GXULQJ�WKH�ILOH�ZULWLQJYLD�75/)0��7KH�VSOLWWLQJ�UHGXFHV� WKH� ODWHQF\� WLPH�RI� WKH� UHDG� ILOH� RSHUDWLRQ� VLQFH�VPDOOHU� ILOHV� DUHVWDJHG� IDVWHU� WKDQ� WKH� ELJ� RQHV� LQWR� WKH� GLVN� FDFKH�� ZKHUH� WKH\� FDQ� EH� DFFHVVHG�� $GGLWLRQDOO\� WKH
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75/)0�PLGGOHZDUH�JLYHV�WR�DSSOLFDWLRQV�WKH�DELOLW\�WR�DFFHVV�IUDJPHQWV�RI�ILOHV��RQO\�WKH�QHFHVVDU\VXE�ILOHV�DUH�WKHQ�VWDJHG��WKXV�PDNLQJ�PRUH�HIILFLHQW�XVH�RI�WKH�GLVN�FDFKH�VSDFH��7KH�FXWWLQJ�VWUDWHJ\�GHSHQGV�RQ�GDWDW\SHV�DQG�ZLOO�EH�VHOHFWHG�RQ�WKH�EDVH�RI��UXOHV�IURP�&(6��)RUWKLV�SXUSRVH�D�VHW�RI�FRPSRQHQWV�ZLOO�EH�GHYHORSHG�
�������� ,75/)B)LOH0DQDJPHQW,QWHUIDFH�QDPH� ,75/)B)LOH0DQDJPHQW'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�LV�XVHG�WR�PDQDJH�ILOHV�VWRUHG�YLD�WKH�75H/D)�PLGGOHZDUH�
�������� ,75/)B)LOH7UDQVIHU,QWHUIDFH�QDPH� ,75/)B)LOH7UDQVIHU'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�LV�XVHG�WR�WUDQVIHU�ILOHV�VWRUHG�YLD�WKH�75/)0 PLGGOHZDUH�

���� )81&7,216�±�86(�&$6(6'$3 ZLOO�SURYLGH�WKUHH�PDLQ�IXQFWLRQV��DSSO\LQJ�&($ IRU�FRPSRQHQW��GDWD�KDQGOHU��VHOHFWLRQ��VHHVHFW����������LPSOHPHQWDWLRQ�RI�WKH�PDVV�VWRUDJH�PLGGOHZDUH���75/)0 �VHH�VHFW���������DQG�GHVLJQLQJWKH�GDWD�DFFHVV�HVWLPDWRU��VHH�VHFW�� �������7KH�VHOHFWLRQ�RI�WKH�EHVW�GDWD�KDQGOHU��FRPSRQHQW��ZLOO�EH�GRQH�E\�&RPSRQHQW�([SHUW�6XEV\VWHP �ZKLFK�ZLOO�EH�FRQWUROOHG�E\�D�VSHFLDO�SOXJ�LQ�DWWDFKHG�WR�*ULG)73 VHUYHU��7KLV�SOXJ�LQ�ZLOO�WDNH�FRQWURORI�WKH�)73�FRPPDQG�VXSSRUWHG�E\�WKH�*ULG)73�VHYHU�DQG�ZLOO�UHTXLUH�WKH�EHVW�FRPSRQHQW�IURP�&(6 �7R�PDNH� WKLV�GHFLVLRQ�&(6�KDV� WR� REWDLQ� DOO� XVHIXO� LQIRUPDWLRQ� IRU� WKH�GHGXFWLRQ� SURFHVV� IURP� WKHFRPSRQHQW�µ6WRUDJH�(OHPHQW ¶�DQG�IRUP�WKH�FRPSRQHQW�µ0HWDGDWD�&DWDORJ ¶��6XFK�D�VHVVLRQ�FRXOG�ORRNDV�IROORZV��� 8VHU¶V�DSSOLFDWLRQ�UHTXLUHV�IURP�WKH�5HSOLFD�0DQDJHU WKH�EHVW�FRS\�RI�D�GDWD�REMHFW��/HW�WKLVGDWD� REMHFW� EH� D� ILOH� H�J�� µILOH��GDW¶�� 7KH� 5HSOLFD� 0DQDJHU� UHWXUQV� WKH� EHVW� ORFDOL]DWLRQ� RIUHTXLUHG�GDWD�REMHFW��� 6LQFH�WKLV�LV�D�ILOH��WKH�DSSOLFDWLRQ�RSHQV�D�*ULG)73 VHVVLRQ��FRQQHFWV�WR�WKH�QRGH�VHOHFWHG�E\5HSOLFD�0DQDJHU DQG�RSHQV� WKH�ILOH�IRU�GDWD�WUDQVPLVVLRQ��+RZHYHU�� WKH�*ULG)73�3OXJ�LQ� LVDWWDFKHG�WR�WKH�*ULG)73�VHUYHU�DQG�LW�FUHDWHV�WKH�FDOO�HQYLURQPHQW�FRQVLVWHG�RI�'DWD� ,'�DQG8VHU� ,'� DWWULELWHV� DQG� FRQQHFWV� WR� WKH�&RPSRQHQW� ([SHUW� 6XEV\VWHP� DQG� DVNV� IRU� WKH� EHVWFRPSRQHQW�IRU�UHDGLQJ�WKH�GDWD��� &(6 REWDLQV�IRUP� WKH�*ULG)73 3OXJ�LQ�GDWD� LGHQWLILHU��ZKLFK�DOORZV�&(6� WR� ILQG�DGGLWLRQDOLQIRUPDWLRQ� DERXW� WKH� GDWD�� IRU� H[DPSOH�� GDWD� W\SH�� VWRUDJH� W\SH�� GDWD� VL]H� HWF�� 7KLVLQIRUPDWLRQ� LV�QHFHVVDU\� IRU� VHOHFWLRQ�RI� WKH�EHVW� GDWD�KDQGOHU�� )LQDOO\�&(6� VHOHFWV� WKH�EHVWFRPSRQHQW�IRU�WKH�JLYHQ�FDOO�HQYLURQPHQW�DQG�D�VSHFLILHG�W\SH��� 6LQFH�&(6 KDV�IRXQG�WKH�EHVW�GDWD�KDQGOHU�WKHQ�*ULG)73 FDQ�XVH�LW�DQG�WUDQVIHUV�GDWD� WR�WKHDSSOLFDWLRQ�75/)0 LV�D�FRPSRQHQW��ZKLFK�RSWLPL]HV�WKH�ZD\�WKH�GDWD�DUH�VWRUHG�RQ�+60 DQG�PDNHV�WKH�UHDGDFFHVV�WR� LW�PRUH�HIILFLHQW�� HVSHFLDOO\�ZKHQ� WKH�VL]H�RI�D� ILOH� LV�JUDWHU� WKHQ�����0%��7KLV� LV�PDLQO\XVHIXO�IRU�ODUJH�PXOWLPHGLD�ILOHV���6XFK�ILOHV�DUH�GLYLGHG�RQ�IUDJPHQWV�DQG�WKH\�DUH�VWRUHG�RQ�+60�'DWD�$FFHVV� (VWLPDWRU� LV� XVHG� IRU� WKH� HVWLPDWLRQ� RI� WKH� EDQGZLGWK� DQG� WKH� ODWHQF\� RI� GDWDDYDLODELOLW\�LQVLGH�WKH�6WRUDJH�(OHPHQW ��7KLV�HVWLPDWLRQ�GRHV�QRW�LQFOXGH�QHWZRUN�WUDQVPLVVLRQ�DVSHFWV�7KLV� DQWLFLSDWLRQ� LV� XVHIXO� IRU�PDNLQJ� WKH� ULJKW� GHFLVLRQ� E\� WKH�5HSOLFD�0DQDJHU �� 6LQFH�� WKH� GDWD�DFFHVV�HVWLPDWLRQ�SUREOHP�GHSHQGV�VWURQJO\��DPRQJVW�RWKHU�WKLQJV��RQ�WKH�VWRUDJH�W\SH��WKXV�WKH�ZD\�RIWKH� HVWLPDWLRQ� RI� WKH� GDWD�DUULYDO� ODWHQF\� LV� GLIIHUHQW� IRU� +60 �� 75/)0�� 6HFRQGDU\� 6WRUDJH� DQGUHODWLRQDO�GDWDEDVH�HWF��7KLV�LPSOLHV��WKDW�WKH�&(6 FRXOG�EH�XVHG�WR�VLPSOLILFDWLRQ�WKH�DUFKLWHFWXUH�RIWKLV�FRPSRQHQW��7KH�VHVVLRQ�RI�GDWD�HVWLPDWLRQ�FRXOG�ORRN�DV�IROORZLQJ�
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�� 5HSOLFD�0DQDJHU DVNV�WKH�µ'DWD�$FFHVV�(VWLPDWRU ¶�FRPSRQHQW�IRU�WKH�HVWLPDWLRQ�RI� WKH�GDWDODWHQF\��� 'DWD�$FFHVV�(VWLPDWRU DVNV�WKH�&(6 IRU�WKH�EHVW�FRPSRQHQW�IRU�WKH�GDWD�DFFHVV�HVWLPDWLRQ�RIWKH�GDWD�DUULYDO�ODWHQF\��� &(6 REWDLQV�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�WKH�FRQVLGHUHG�GDWD�REMHFW��HVSHFLDOO\�LW�REWDLQV�WKHW\SH� RI� VWRUDJH�� ZKLFK� FRQWDLQV� FXUUHQWO\� WKH� GDWD�REMHFW�� 2Q� WKH� EDVLV� RI� WKH� REWDLQHGLQIRUPDWLRQ�DERXW�WKH�WDNLQJ�LQWR�DFFRXQW�GDWD�REMHFW��&(6�ILQGV�WKH�EHVW�FRPSRQHQW�IRU�WKHHVWLPDWLRQ�RI�WKH�GDWD�DFFHVV�ODWHQF\��DQG�UHWXUQV�WKH�KDQGOHU�WR�WKH�'DWD�$FFHVV�(VWLPDWRU ��� 'DWD� $FFHVV� (VWLPDWRU UXQV� WKH� REWDLQHG� FRPSRQHQW� DQG� UHWXUQV� HVWLPDWHG� YDOXHV� WR� WKH5HSOLFD�0DQJHU�
���� 3(5)250$1&(�5(48,5(0(1763HUIRUPDQFH�UHTXLUHPHQWV�VWURQJO\�GHSHQG�RQ�D�W\SH�RI�RSHUDWLRQV��+RZHYHU��PRVW�RI�RSHUDWLRQVVKRXOG�EH�GRQH�LQ�WLPH�OHVV�WKHQ�����VHFRQGV��2EYLRXVO\��PRVW� UHSOLFD�FUHDWLRQ�SURFHGXUH�FRXOG�WDNHPXFK�PRUH� WLPH�� EXW� LW� LV� GHSHQGHG� RQ� WKH�GDWD� YROXPH� DQG� WKH� HIILFLHQF\� RI� QHWZRUN� DQG� VWRUDJHIDFLOLWLHV�
���� /2*,&$/�'$7$%$6(�5(48,5(0(1761�$
���� '(6,*1�&21675$,1767KH� SDFNDJH� LV� LQWHQGHG� WR� ZRUN� LQ� WKH� IX WXUH� ZLWK� *OREXV YHUVLRQ� ����� 7KXV�� LW� VKRXOG� EHFRPSDWLEOH�ZLWK�2*6$ VSHFLILFDWLRQ�DQG�:HE�6HUYLFHV�)XUWKHUPRUH��80/ KDV�EHHQ�HVWDEOLVKHG�DV�D�VWDQGDUG�PRGHOLQJ�ODQJXDJH�LQ�:3��
���� 67$1'$5'6�&203/,$1&(7KH�SDFNDJH�VKRXOG�EH�FRPSOLDQFH�ZLWK�IROORZLQJ�VWDQGDUGV�� 80/� 62$3� :6'/� 2*6$
���� 62)7:$5(�6<67(0�$775,%87(67KH�IROORZLQJ�DWWULEXWHV�LPSO\�RQ�WKH�SDFNDJH�� 5HOLDELOLW\� $YDLODELOLW\� 3RUWDELOLW\
���� 5(48,5(0(176�$1$/<6,67KH�FXUUHQW�VKDSH�RI�SURSRVHG�DUFKLWHFWXUH� LV�D� UHVXOW�RI�SUHOLPLQDU\� UHTXLUHPHQWV�DQDO\VLV��$V�DEDVLV�IRU�WKLV�UHTXLUHPHQWV�DQDO\VLV�KDYH�EHHQ�XVHG��VRIWZDUH�UHTXLUHPHQWV�VWDWHG�LQ�HDUO\�GUDIW�YHUVLRQRI�656�DQG�LQ�NLFN�RII�SUHVHQWDWLRQ�PDWHULDOV�
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7KH�EHORZ UHTXLUHPHQWV� DUH� GLYLGHG�RQ� WKH� WKUHH�SDUWV�� VRIWZDUH� UHTXLUHPHQWV� ±�65�� VWDNHKROGHUUHTXLUHPHQWV�6754�DQG�SURGXFW�IHDWXUHV�)($7��7KH�ODVW�RQH��)($7��LV�LQ�PDLQO\�SDUW�DQ�LPSOLFDWLRQRI�65V�DQG�6754V���6RIWZDUH�5HTXLUHPHQWV��65V��ZHUH�DUWLFXODWHG�LQ�GRFXPHQWV�DQG�SUHVHQWDWLRQV�RIDOO�SRWHQWLDO�FOLHQWV�RI�'$3�,' 5HTXLUHPHQWV 3ULRULW\ 7UDFHG�WR65� 7DVN�����%LRPHGLFDO�DSSOLFDWLRQ 0HGLXP
65��� 3HUVRQ�LQ�WKH�ORRS1HZ�NLQG�RI�JULG�DSSOLFDWLRQV���D�SHUVRQ�LQ�WKH�FRPSXWLQJ�ORRS� 0HGLXP
65��� 6HOHFW�RQ�GHPDQG'DWD�VKRXOG�EH�VHOHFWHG�RQ�GHPDQG� +LJK
65��� 'DWDEDVHV�LQ�XVH'DWDEDVHV�LQ�XVH 0HGLXP )($7�����
65��� 'LVWULEXWHG�ORFDWLRQV'DWD�JDWKHULQJ��SURFHVVLQJ�DQG�LQWHUSUHWDWLRQ�LQ�JHRJUDSKLFDOO\GLVWULEXWHG�ORFDWLRQV�

0HGLXP
65��� ,VVXH�RI�GDWD�WKURXJKSXW,VVXH�RI�GDWD�WKURXJKSXW�LV�VWLOO�D�FKDOOHQJH��$�VFDQQHU�SURGXFHV�����*%\WHV�VHF�

0HGLXP
65��� 'DWDEDVH�ZLWK�VFDQQHG�PHGLFDO�LPDJHV�DQG�PHWD�GDWD%LR�PHGLFDO�WDVN�SODQV�WR�PDNH�DQ�LQWHUIDFH�WR�&*IRU�RZQGDWDEDVH�ZLWK�VFDQQHG�PHGLFDO�LPDJHV�DQG�PHWD�GDWD

0HGLXP
65��� +LVWRU\�'%%LR�PHGLFDO�WDVN�SODQV�WR�PDNH�DQ�LQWHUIDFH�WR�&*IRU�+LVWRU\'%�GDWDEDVH�WKDW�LV�XQGHU�GHYHORSPHQW�

0HGLXP )($7�����
65��� *HRJUDSKLFDOO\�GLVWULEXWHG'DWD�JHQHUDWRUV�DQG�GDWDEDVHV�DUH�JHRJUDSKLFDOO\�GLVWULEXWHG� 0HGLXP
65��� 7UDQVIHU�WLPH�VKRXOG�EH�OHVV�WKHQ���PLQXWHV�$FFHVV�WR�PHGLFDO�LPDJH�GDWDEDVH�E\�VLPXODWRU�ZLOO�EH�XVHGRQO\�D�IHZ�WLPHV��SRVVLEO\�RQFH�RQO\��GXULQJ�D�VHVVLRQ�WR�REWDLQWKH�LQLWLDO�GDWD�DQG�ODWHU�WR�VWRUH�VLPXODWLRQ�UHVXOW��7KH�DPRXQW�RIGDWD�WUDQVIHUUHG�ZLOO�EH�LQ�WKH�RUGHU�RI�����0%��7UDQVIHU�WLPHVKRXOG�EH�OHVV�WKHQ���PLQXWHV�

0HGLXP

65���� +LJKHU�RUGHU�ODQJXDJH�UHTXLUHPHQWV+LJKHU�RUGHU�ODQJXDJH�UHTXLUHPHQWV��&��&����3URORJ��SRVVLEO\RWKHU�ODQJXDJHV�
0HGLXP )($7�����)($7����

65���� &ULWLFDOLW\�RI�WKH�DSSOLFDWLRQ7KH�DSSOLFDWLRQ�ZLOO�EH�XVHV�LQ�D�PHGLFDO�GRPDLQ��FRUUHFWQHVV�LVFULWLFDO�
+LJK

65���� 2SWLPL]DWLRQ�RI�GDWD�DFFHVV1RW�DYDLODEOH�RSWLPL]DWLRQ�RI�GDWD�DFFHVV� 0HGLXP
65���� 'XUDWLRQ'XUDWLRQ�����KRXU� 0HGLXP
65���� /DWHQF\/DWHQF\�����VHF� 0HGLXP
65���� 7HPS�VWRUDJH7HPS�VWRUDJH���IURP����0%�WR����*% 0HGLXP
65���� 3HUPDQHQW�VWRUDJH3HUPDQHQW�VWRUDJH���DERXW���*% 0HGLXP
65���� 5HVSRQVH5HVSRQVH���IURP���VHF������PLQ� 0HGLXP
65���� 'DWD�WUDQVIHU'DWD�WUDQVIHU���RYHU����0% 0HGLXP
65���� 0DQXDO�XVLQJ�RI�WKH�SRUWDO�VKRXOG�EH�QRW�QHFHVVDU\7KHUH�DUH�ELRPHGLFDO�DSSOLFDWLRQV��ZKLFK�DUH�QRW�JRLQJ�WR�XVHSRUWDO�DQG�EXLOGV�LQ�DOO�JULG�RSHUDWLRQ�LQ�VHOI�

+LJK )($7�����
65� 7DVN�����)ORRGLQJ�&ULVLV�7HDP�6XSSRUW 0HGLXP
65��� 0DQ\�VRXUFHV7KH�DSSOLFDWLRQ�XVHV�PDQ\�VRXUFHV�RI�GDWD�DQG�SUREDEO\�PDQ\NLQGV�RI�VWRUDJH�WHFKQLTXH��URZ�ILOHV��GDWDEDVHV�HWF��

0HGLXP )($7�����
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65��� ([WHUQDO�VRXUFHV�RI�LQIRUPDWLRQ7KHUH�DUH�H[WHUQDO�VRXUFHV�RI�LQIRUPDWLRQ�XVHG�E\�)ORRGLQJDSSOLFDWLRQV���*OREDO�DQG�UHJLRQDO�FHQWHUV�*76��(80(76$7�DQG�12$$��+\GURORJLFDO�VHUYLFHV�IURP�RWKHU�FRXQWULHV�

0HGLXP

65��� 'DWDEDVHV7KHUH�DUH�GDWDEDVHV�LQ�XVH� 0HGLXP )($7�����
65��� +LJK�DYDLODELOLW\�RI�UHVRXUFHV7KHUH�LV�D�QHHG�RI�KLJK�DYDLODELOLW\�RI�UHVRXUFHV��������� 0HGLXP
65��� /DUJH�LQSXW�RXWSXW�GDWD�VHWV/DUJH�LQSXW�RXWSXW�GDWD�VHWV� ���0%�������0%��HYHQW 0HGLXP
65��� 'XUDWLRQ'XUDWLRQ�����GD\V� 0HGLXP
65��� 5HVSRQVH5HVSRQVH�������KRXU� 0HGLXP
65��� 'DWD�WUDQVIHU'DWD�WUDQVIHU���DERXW�����0% 0HGLXP
65��� /DWHQF\/DWHQF\���PLQXWHV� 0HGLXP
65���� 7HPSRUDU\�VWRUDJH7HPSRUDU\�VWRUDJH�������*%�RQ�GLVN� 0HGLXP
65���� $FTXLVLWLRQ�V\VWHPV7KHUH�DUH�V\VWHPV�IRU�DFTXLVLWLRQ�DQG�SURFHVVLQJ�RI�VDWHOOLWHLQIRUPDWLRQ�

0HGLXP
65���� $XWRPDWLF�VWDWLRQV7KHUH�DUH�LQ�XVH�VXUIDFH�DXWRPDWLF�PHWURORJLFDO�DQGK\GURORJLFDO�VWDWLRQV�

0HGLXP
65���� 5DGDUV7KHUH�DUH�LQ�XVDJH�PHWURORJLFDO�UDGDUV� 0HGLXP
65���� 5ROHV�RI�3DUWLFLSDQWV�LQ�92)ORRGLQJ�7HDP�6XSSRUW�7DVN�VSHFLILHV�GDWD�SURYLGHUV�DQGVWRUDJH�SURYLGHUV�LQ�9LUWXDO�2UJDQL]DWLRQ�

0HGLXP
65���� .LQGV�RI�VWRUDJH7DVN�����SUHGLFWV�WKH�XVDJH�RI�3HUPDQHQW�VWRUDJH�DQGWHPSRUDU\�VWRUDJH�

0HGLXP
65���� 3UHFLSLWDWLRQ�IRUHFDVW7KH�RXWSXW�IRUP�PHWURORJLFDO�VLPXODWLRQ�LV�VWRUHG�DV�DSUHFLSLWDWLRQ�IRUHFDVW�DQG�LV�XVHG�E\�RWKHU�DSSOLFDWLRQV��7KXV�H[FKDQJH�EHWZHHQ�PHWURORJLFDO��K\GURORJLFDO�VLPXODWLRQ�ZLOO�EHPDGH�E\�H[FKDQJH�GDWD�LQ�ILOHV�

0HGLXP

65���� 0RGHO�UHSRVLWRULHV0RGHO�UHSRVLWRULHV 0HGLXP
65���� 7RSRJUDSKLFDO�GDWD�UHSRVLWRULHV7RSRJUDSKLFDO�GDWD�UHSRVLWRULHV 0HGLXP
65���� +\GUR�PHWHRURORJLFDO�GDWD�UHSRVLWRULHV+\GUR�PHWHRURORJLFDO�GDWD�UHSRVLWRULHV 0HGLXP
65���� 2SWLPL]DWLRQ�RI�GDWD�DFFHVV7DVN�����UHTXLUHV�DQ�RSWLPL]DWLRQ�RI�WKH�GDWD�DFFHVV� 0HGLXP )($7���)($7�����
65� 7DVN�����+LJK�HQHUJ\�SK\VLFV 0HGLXP
65��� 2SWLPL]H�WKH�XVH�RI�GLVWULEXWHG�GDWDEDVHV$SDUW�IURP�WKH�ILOH�OHYHO�VHUYLFHV�RIIHUHG�E\�'DWD*ULG��&URVV*ULGZLOO�RIIHU�DQ�REMHFW�OHYHO�VHUYLFH�WR�RSWLPL]H�WKH�XVH�RIGLVWULEXWHG�GDWDEDVHV�

+LJK )($7���)($7�����)($7����
65��� 'LVWULEXWHG�GDWDEDVHV2QH�RI�WKH�FKDOOHQJLQJ�SRLQWV�LV�DQ�DFFHVV�WR�ODUJH�GLVWULEXWHGGDWDEDVHV�LQ�WKH�*ULG�

0HGLXP )($7�����
65��� 'XUDWLRQ'XUDWLRQ���KRXUV 0HGLXP
65��� 5HVSRQVH 0HGLXP
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5HVSRQVH������PLQ�65��� 'DWD�WUDQVIHU'DWD�WUDQVIHU���1�
����0% 0HGLXP
65��� /DWHQF\/DWHQF\������VHF� 0HGLXP
65��� 7HPS�VWRUDJH7HPS�VWRUDJH���RYHU���7% 0HGLXP
65��� 3HUPDQHQW�6WRUDJH3HUPDQHQW�6WRUDJH���RYHU���7% 0HGLXP
65��� 8VLQJ�LQ�JULG�H[LVWLQJ�DSSOLFDWLRQ�ZLWKRXW�PRGLILFDWLRQ7KHUH�DUH�D�ORW�RI�DSSOLFDWLRQ��ZKLFK�VKRXOG�EH�XVHG�LQ�JULG�DQGPRGLILFDWLRQ�WKHP�LV�RIWHQ�LPSRVVLEOH�

0HGLXP
65� 7DVN�����:HDWKHU�IRUHFDVW�	�DLU�SROOXWLRQ 0HGLXP
65��� ,QWHJUDWLRQ�RI�GLVWULEXWHG�GDWDEDVHV 0HGLXP )($7�����
65��� 0LJUDWLRQ�RI�GDWD�PLQLQJ�DOJRULWKPV�WR�*LUG 0HGLXP
65��� 'XUDWLRQ'XUDWLRQ�����KRXU 0HGLXP
65��� 'DWD�WUDQVIHU'DWD�WUDQVIHU���*%V 0HGLXP
65��� 'DWD�PLQLQJ�DQG�KLJK�FRPSXWLQJ�DSSOLFDWLRQV�7KH�WDVN�LQFOXGHV�ERWK�GDWD�PLQLQJ�DQG�KLJK�FRPSXWLQJDSSOLFDWLRQV�

0HGLXP
65��� 6KDULQJ�RI�WKH�GDWD0DVVLYH�GDWD�VHWV�PXVW�EH�VKDUHG�E\�D�ODUJH�FRPPXQLW\�RIUHVHDUFKHV��7KHVH�UHVHDUFKHV�QHHG�HIILFLHQW�WUDQVIHU�RI�ODUJHGDWD�VHWV�WR�SHUIRUP�DQDO\VHV�LQ�WKHLU�ORFDO�VLWHV�

+LJK
65��� 'DWD�DFFHVV�FRQWURO7KH�GDWD�PDQDJHPHQW�HQYLURQPHQW�PXVW�SURYLGH�VHFXULW\VHUYLFHV�VXFK�WRROV�DV�DXWKHQWLFDWLRQ�RI�XVHUV�DQG�FRQWURO�RYHUZKR�LV�DOORZHG�WR�DFFHVV�WKH�GDWD�

0HGLXP
65��� 5HSOLFD�VHOHFWLRQ�VHUYLFH,Q�PDQ\�FDVHV��GLIIHUHQW�SDUWLFLSDWLQJ�LQVWLWXWLRQV�FUHDWH�ORFDOFRSLHV�DQG�UHSOLFDV�RI�WKH�VLPXODWHG�DQG�REVHUYHG�GDWD�VHWV�WRRYHUFRPH�ORQJ�ZLGH�DUHD�GDWD�WUDQVIHU�ODWHQFLHV��7KXV��V\VWHPPXVW�SURYLGH�WRROV�DEOH�WR�GHWHUPLQH�ZKHUH�DOO�H[LVWLQJ�FRS\�RUFUHDWH�D�QHZ�RQH�WR�PHHW�SHUIRUPDQFH�QHHGV�RI�WKHLUDSSOLFDWLRQV�

+LJK )($7���

65��� 7KH�XVDJH�RI�1HW&') DQG�+')� GDWD�IRUPDW'DLO\�RXWSXW�IURP�DWPRVSKHULF�ZHDWKHU�SUHGLFWLRQ�VLPXODWLRQV�LVFRPSDUDWLYHO\�ODUJH��LQ�RUGHU�RI�JLJDE\WHV���'DWD�DUH�QRWPDLQWDLQHG�LQ�GDWDEDVHV�EXW�UDWKHU�DV�IODW�ILOHV��W\SLFDOO\�VWRUHGLQ�D�VWUXFWXUHG�GDWD�IRUPDW�VXFK�1HW&')RU�+')� ZLWKDVVRFLDWHG�PHWDGDWD�

0HGLXP )($7����

65���� 'DLO\�ZHDWKHU�SUHGLFWLRQ�ILOHV�DUH�QRW�XSGDWHG�RQFHUHOHDVHG�'DLO\�ZHDWKHU�SUHGLFWLRQ�ILOHV�DUH�QRW�XSGDWHG�RQFH�UHOHDVHG�
0HGLXP

65���� 6HFXUH�DQG�HIILFLHQW�GDWD�WUDQVSRUW�PHFKDQLVP$SSOLFDWLRQ UHTXLUHV�D�VHFXUH�DQG�HIILFLHQW�GDWD�WUDQVSRUWPHFKDQLVP�EHWZHHQ�VWRUDJH�V\VWHPV�DQG�DFFHVV�WRFRPSDUDWLYHO\�ODUJH�DPRXQW�RI�GDWD�E\�PDQ\�JHRJUDSKLFDOO\GLVWULEXWHG�XVHUV�IRU�DQDO\VLV�DQG�YLVXDOL]DWLRQ�RI�WKH�GDWD�
0HGLXP )($7���

65���� ')6 LV�UHTXLUHG7DVN�����QHHGV�VRPHWKLQJ�VLPLODU�WR�')6�GLVWULEXWHG�ILOHV\VWHP��VXSSRUWHG�KLJK�YROXPH�XVDJH��GDWD�UHSOLFDWLRQ�DQGORFDO�FDFKLQJ�
0HGLXP

65���� 6WUXFWXUHG�GDWD�DFFHVV7DVN�����UHTXLUHV�DQ�DFFHVV�WR�VWUXFWXUHG�GDWD�IURP�D�YDULHW\�RIXQGHUO\LQJ�VWRUDJH�V\VWHPV��H[SORULQJ�IRU�H[DPSOH�+')�IDFLOLWLHV�
+LJK )($7������
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65���� *ULG)737DVN�����GHHPV�WKH�*ULG)73SURWRFRO�WR�DSSURSULDWH�IRU�GDWDWUDQVIHU�DQG�DFFHVV�SURWRFRO�LQ�*ULGHQYLURQPHQW��ZKLFK�UHDOL]HVZHDWKHU�SUHGLFWLRQ�WDVNV�
0HGLXP )($7����

65���� 5HWULHYH�MRE�RXWSXW7DVN�����UHTXLUHV�D�VHUYLFH�RU�WRROV�DOORZLQJ�XVHUV�WR�UHWULHYHMRE�RXWSXW�
0HGLXP

65� 7DVN�����%HQFKPDUNV�	�0HWULFV 0HGLXP
65��� ,QWHUDFWLRQV�ZLWK�2SWLPL]DWLRQ�RI�'DWD�$FFHVV7DVN�����ZDQWV�WR�LQWHUDFW�ZLWK�WDVN����� 0HGLXP
65��� $FFHVV�D�VRXUFH�RI�URZ�GDWD,Q�RUGHU�WR�REWDLQ�SHUIRUPDQFH�LQIRUPDWLRQ��WDVN�����QHHGV�WRDFFHVV�D�VRXUFH�RI�UDZ�GDWD��DV�ZHOO�DV�WKH�WHFKQLTXHV�HQDEOLQJWR�REWDLQ�SHUIRUPDQFH�PHWULFV�EDVHG�RQ�WKH�URZ�GDWD�

0HGLXP
65��� 7KH�UDZ�GDWD�LV�SURFHVVHG�WR�SURGXFH�D�GHULYHGSHUIRUPDQFH�GDWD7KH�UDZ�GDWD�LV�SURFHVVHG�WR�SURGXFH�D�GHULYHG�SHUIRUPDQFHGDWD��H�J��WKH�WLPH�VSHQW�E\�D�SURFHVV�LQ�UHFHLYH�RYHU�DQLQWHUQDO��FRPPXQLFDWLRQ�FRPSXWDWLRQ�UDWLR��FRPSXWDWLRQ�WLPH�DVD�IXQFWLRQ�RI�DSSOLFDWLRQ�IHDWXUHV��OLNH�PHPRU\�DFFHVV�SDWWHUQVRU�SUREOHP�VL]H��

0HGLXP

65��� 3HUIRUPDQFH�GDWD�ZLOO�FRQFHUQ�RQ�'DWD�WUDQVIHU7KH�JULG�DSSOLFDWLRQ�UHODWHG�SHUIRUPDQFH�GDWD�ZRXOG�FRQFHUQ�RQGDWD�WUDQVIHU�
+LJK

65� 7DVN������ 0HGLXP
65��� 5HWULHYH$�
5HWULHYH
�VHUYLFH�DOORZLQJ�XVHUV�WR�UHWULHYH�WKH�MRE�RXWSXW� 0HGLXP
65� 7DVN������ 0HGLXP
65��� $SSOLFDWLRQ WR�PDQDJH�GDWD�ILOHV7KH�PLJUDWLQJ�'HVNWRS�ZLOO�DOORZ�WKH�XVHU�WR�DFFHVV�JULGUHVRXUFHV�DQG�KLV�ORFDO�UHVRXUFHV�IURP�UHPRWH�FRPSXWHUV��,W�ZLOODOORZ�UXQQLQJ�DSSOLFDWLRQV��WR�PDQDJH�GDWD�ILOHV��VWRUH�SHUVRQDOVHWWLQJV��FRQILJXUDWLRQ�GHILQLWLRQV�WKDW�FKDUDFWHUL]H�H�J��OLQNV�WRWKH�XVHU�GDWD�ILOHV��OLQNV�WR�DSSOLFDWLRQV��DFFHVV�WR�SRUWDOV�DQG+3&�LQIUDVWUXFWXUH��DV�ZHOO�DV�ZLQGRZV�VHWWLQJV���LQGHSHQGHQWO\RI�WKH�ORFDOL]DWLRQ�RU�WKH�WHUPLQDO�W\SH�

0HGLXP )($7����

65��� 0HFKDQLVP�IRU�GHVLJQLQJ�DQG�PDQDJLQJ�WKH�ZRUNIORZ7KH\�DUH�JRLQJ�WR�EXLOG�VRPH�PHFKDQLVP�IRU�GHVLJQLQJ�DQGPDQDJLQJ�WKH�ZRUNIORZ�
0HGLXP

65��� 0LJUDWLRQ�PHFKDQLVP7KH\�DUH�JRLQJ�WR�EXLOG�D�VKDULQJ�PHFKDQLVP�WKDW�DOORZV�WKHXVHU�WR�PDNH�ILOHV�VWRUHG�RQ�KLV�PDFKLQH�DYDLODEOH�IURP�RWKHUORFDWLRQV�PDFKLQHV�
0HGLXP

65��� 2SWLPL]DWLRQ�RI�'DWD�$FFHVV7KH�XSORDGLQJ�SURFHGXUH�LV�D�OLWWOH�ELW�GLIIHUHQW�IURPGRZQORDGLQJ��7ZR�WKLQJV�DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��WKHXSGDWH�RI�WKH�/'$3EDVH�DQG�SURSHU�SODFHPHQW�RI�ILOH�RQ�WKH�ILOHVHUYHU�FKRVHQ�E\�WDVN������7KH�5$VKRXOG�XSGDWH�PDSSLQJ�RIWKH�ILOH�QDPH�LQ�/'$3�DFFRUGLQJ�WR�WKH�DQVZHU�IURP�WKH�WDVN����PRGXOH�

0HGLXP

65��� 8SORDGLQJ�ILOHV,Q�JHQHUDO��ZH�DVVXPH�WKDW�WKH�ORFDO�FRPSXWHU�FRXOG�EHVZLWFKHG�RII�HYHU\�WLPH��VR�WKH�UHTXLUHG�ILOHV�VKRXOG�EH�FRSLHG�WRD�PXFK�VDIHU�SODFH��7KH�KLJK�DYDLODELOLW\�ILOH�VHUYHU�PXVW�EHRSHQ�IRU�DQ\�WHPSRUDO�ILOHV�ZDLWLQJ�IRU�WKH�SODFHPHQW�RI�WKH�MRE�7KHUHIRUH��WKH�ILUVW�VWHS�LV�
8SORDG
�DQG�WKH�VHFRQG����WKHPLJUDWLRQ�RI�WKH�LQSXW�ILOH�IURP�D�WHPSRUDO�*ULG)LOH�6HUYHU�WR�WKHH[HFXWLRQ�KRVW��2QO\�DW�WKDW��WLPH�FRXOG�EH�UXQ�WKH�DSSOLFDWLRQ�

0HGLXP

65��� *ULG GHVNWRS7KH�*ULG 'HVNWRS�FRQVLVWV�RI�REMHFWV�FDOOHG�LFRQV�WKDW�DUH�OLQNV 0HGLXP
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WR�DSSOLFDWLRQV�RU�WR�DQ\�NLQG�RI�GDWD��$Q�LFRQ�KDV�SURSHUWLHV�WKDWDUH�VWRUHG�LQ�WKH�/'$3EDVHG�VHUYHU�65��� *ULG GHVNWRS�DQG�JULG�ILOHV2Q�WKH�JULG��GHVNWRS�WKHUH�ZLOO�EH�OLQNV�WR�JULG�ILOHV�DQGDSSOLFDWLRQV��/LQNV�DUH�VWRUHG�ZLWKLQ�WKH�JULG��$�GRXEOH�FOLFN�RQ�DORFDO�RU�JULG�LFRQ�ZLOO�FDOO�DQ�DSSURSULDWH�DFWLRQ�
0HGLXP

65��� 0RYLQJ�LFRQV�EHWZHHQ�GHVNWRS$GGLQJ�LFRQV�WR�WKH�ORFDO�GHVNWRS�ZLOO�LQLWLDOL]H�WKH�SURFHGXUH�RIVWRULQJ�WKHLU�SURSHUWLHV�LQ�WKH�/'$3EDVHG�VHUYHU��$GGLQJ�DQLFRQ�WR�WKH�JULG�GHVNWRS�ZLOO�DGGLWLRQDOO\�FDXVH�D�SK\VLFDO�PRYHRI�ILOH�LQWR�WKH�JULG��LQWR�*ULG)73�6HUYHU�RU�RWKHU�VWRUDJH��
0HGLXP

65��� &RPPXQLFDWLRQV�LQWHUIDFHV3URSRVHG�SURWRFROV�DUH��62$3��66/��6+773��/'$3� 0HGLXP
65���� &RPPXQLFDWLRQ�ZLWK�7DVN�����YLD�62$32QH�RI�WKH�SURSRVLWLRQV�LV�WR�HVWDEOLVK�FRPPXQLFDWLRQ�EHWZHHQWKH�5RDPLQJ�$FFHVV�PRGXOH�DQG�WKH�H[SHUW�V\VWHP�IRU�GDWDPDQDJHPHQW�XVLQJ�WKH�62$3SURWRFRO��ZKLFK�LV�DQ�;0/�EDVHGSURWRFRO�DQG�FDQ�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�+7736SURWRFRO�

0HGLXP )($7����

65� 7DVN�����,QWHJUDWLRQ�ZLWK�'DWD*ULG 0HGLXP
65��� /LQX[�5HDG�+DW����7KH�UHFRPPHQGHG�IXWXUH�SODWIRUP�IRU�&URVV*ULGLV�/LQX[�5HG+DW�����

0HGLXP
65��� 530�Y��7KH�UHFRPPHQGHG�VRIWZDUH�GLVWULEXWLRQ�WRRO�LV�530�Y�� 0HGLXP
65��� *180DNH*180DNH�DV�D�PDNH�WRRO� 0HGLXP
65��� &96&96�DV�D�FRGH�YHUVLRQLQJ�V\VWHP� 0HGLXP
65��� 80/7KH�80/ DV�D�PRGHOLQJ�ODQJXDJH� 0HGLXP
65��� &07��6&5$0&07��6&5$0�DV�D�FRQILJXUDWLRQ�PDQDJHPHQW� 0HGLXP
65��� 7RROV�IRU�PDQDJLQJ�SODWIRUP�GHSHQGHQFLHV��SDFNDJLQJ�H[SRUWLQJ7RROV�IRU�PDQDJLQJ�SODWIRUP�GHSHQGHQFLHV��SDFNDJLQJ�H[SRUWLQJ�DUH��DXWRFRQI��&07��6&5$0�'$5��USP��*5,'�LQVWDOODQG�H[SRUW�WRRO�

0HGLXP

65� 7DVN���$UFKLWHFWXUH�7HDP 0HGLXP
65��� +HWHURJHQHRXV�FRPSXWHU�DQG�VWRUDJH�V\VWHPV:H�DUH�ZRUNLQJ�ZLWK�KHWHURJHQHRXV�FRPSXWHU�DQG�VWRUDJHV\VWHPV

+LJK
65��� :HE�6HUYLFHV7KH�DUFKLWHFWXUH�WHDP�H[SHFWV�WKDW�DOO�QHZ�VHUYLFHV�ZLOO�EHFRPSDWLEOH�ZLWK�:HE�6HUYLFH�FRQFHSW�

+LJK )($7����)($7����
65��� 2*6$:KROH�DUFKLWHFWXUH�PXVW�EH�FRPSDWLEOH�ZLWK�2*6$VSHFLILFDWLRQ�

+LJK )($7����)($7����
65��� 80/ DV�D PRGHOLQJ�ODQJXDJH$V�D�VWDQGDUG�WR�GHILQH�GHVLJQV�LQ�WKH�SURMHFW��ZH�SURSRVH�80/� +LJK
65��� &RPSDWLELOLW\�ZLWK�*OREXV ���7KH�WKLUG�YHUVLRQ�RI�*OREXVLV�HPHUJHG��7KH�UHOHDVH�GDWH�LVSUHGLFWHG�RQ�WKH�ODWH�RI�������7KH�&URVV*ULGSURMHFW�ZLOO�EHILQLVKHG�RQ�VSULQJ�RI�WKH�������7KXV��*OREXV�Y������ZLOO�EHSUREDEO\�D�VWDQGDUG�WKHQ��DQG�DOO�WRGD\V�VROXWLRQV�PXVW�EHFRPSDWLEOH�ZLWK�YHUVLRQ�����RI�*OREXV�

+LJK

7KH�VWDNHKROGHU�UHTXHVWV�,' 5HTXLUHPHQWV 3ULRULW\ 7UDFHG�WR6754� 'DWD�LQWHQVLYH�DSSOLFDWLRQ +LJK )($7���
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1HZ�FDWHJRU\�RI�*ULG HQDEOHG�DSSOLFDWLRQV�FRPSXWLQJ�DQG�GDWDLQWHQVLYH� )($7������
6754� 1HDU�WR�UHDO�WLPH�UHVSRQVH7KHUH�DUH�DSSOLFDWLRQV��ZKLFK�QHHG�QHDU�WR�UHDO�WLPH�UHVSRQVH� +LJK )($7���)($7����)($7������
6754� (DV\�WR�XVH�IRU�XVHUV�RI�WKH�8QL[$OO�VROXWLRQV�PXVW�EH�HDV\�WR�XVH�IRU�XVHU�ZKLFK�FXUUHQWO\�NQRZ8QL[

+LJK
6754� 7KH�HVVHQWLDO�SURJUDPPLQJ�ODQJXDJH�LV�&�&��$V�DQ�HVVHQWLDO�SURJUDPPLQJ�ODQJXDJH�LV�FKRVHQ�&�&�� +LJK
6754� 3RVVLELOLW\�RI�XVDJH�IURP�DQ\�ODQJXDJH7KH�JULG�FRPPXQLW\�LV�&�RULHQWHG��+RZHYHU��WKHUH�DUH�PDQ\SUREOHPV��ZKLFK�UHTXLUH�RWKHU�SURJUDPPLQJ�ODQJXDJHV��,WLPSOLHV�WKH�SRVVLELOLW\�RI�XVDJH�DOO�HVVHQWLDO�IHDWXUHV�IURP�DQ\SURJUDPPLQJ�ODQJXDJH�

0HGLXP )($7����)($7����
6754� 7KH�SHUVRQ�LQ�WKH�ORRS,W�VKRXOG�EH�NHSW�LQ�PLQG�WKDW�LQ�WKH�ORRS�LV�D�KXPDQ� +LJK
6754� 7KH�ZRUN�LQ�D�GLVWULEXWHG�HQYLURQPHQW7KH�ZRUN�LQ�D�GLVWULEXWHG�HQYLURQPHQW +LJK )($7���)($7����

3URSRVHG�IHDWXUHV�UHDOL]HG�E\�'$3 �,' 5HTXLUHPHQWV 3ULRULW\ 'LIILFXOW\ 7UDFHG�IURP 7UDFHG�WR)($7�� 2SWLPDO�UHSOLFD�VHOHFWLRQ7DVN�����ZLOO�DGRSW�5HSOLFD�0DQDJHUFRPSRQHQW�IURP�*OREXV ��'DWDJULG�7KH�PDLQ�JRDO�RI�WKLV�FRPSRQHQW�LV�WRDQVZHU�WR�WKH�TXHVWLRQ�ZKLFK�UHSOLFDRI�D�GDWD�REMHFW�LV�WKH�EHVW�IRU�VRPHFRQWH[W�

+LJK +LJK 65�����65����65����65�����6754��6754��6754��

)($7���

)($7���� $OO�UHSOLFD�VHOHFWLRQ�IHDWXUHVDYDLODEOH�IURP�FRGH7KH�UHSOLFD�VHOHFWLRQ�LQWHUIDFH�RI�WKH5HSOLFD�0DQDJHU FRPSRQHQW�KDV�WR�EHDFFHVVLEOH�IURP�FRGH�RI�DQ\DSSOLFDWLRQ��,W
V�LPSRUWDQW�WR�QRWH�WKDWWKH�PHQWLRQHG�DSSOLFDWLRQV�FRXOG�EHZULWWHQ�LQ�DQ\�SURJUDPPLQJ�ODQJXDJH�

0HGLXP 0HGLXP 65�����65�����65����
)($7����)($7����

)($7���� 2SWLPDO�GDWDEDVH�VHOHFWLRQ,Q�WKH�JULG�PD\�EH�SOHQW\�UHSOLFDWHGGDWDEDVHV��6\VWHP�VKRXOG�JLYH�VRPHIDFLOLWLHV�WR�FKRRVH�DQ�RSWLPDOGDWDEDVH��7KHUH�LV�DQ�DVVXPSWLRQ�WKDWWKHVH�GDWDEDVHV�DUH�ZHOO�UHSOLFDWHGDQG�WKHUH�DUH�QR�LPSRUWDQWGLIIHUHQFHV�

0HGLXP 0HGLXP 65����65����65����65�����65����65����65����
)($7�� 'DWD�DFFHVV�HVWLPDWLRQ7KH�HVWLPDWLRQ�RI�WKH�ODWHQF\�LQ�WKHGDWD�DFFHVV�RU�WKH�EDQGZLGWK�RI�WKHGDWD�WUDQVIHU�LQVLGH�WKH�6WRUDJH(OHPHQW LV�DQG�LPSRUWDQW�LVVXH�HVSHFLDOO\�IRU�5HSOLFD�0DQDJHU�

0HGLXP 0HGLXP )($7���

)($7��� 2SWLPDO�GDWD�KDQGOHU�VHOHFWLRQ7KH�VWUDWHJ\�RI�WKH�GDWD�DFFHVVGHSHQGV�RQ�PDQ\�IDFWRUV�DV�W\SH�RIVWRUDJH�GHYLFH��W\SH�RI�WKH�GDWD�DFFHVV�OLPLWDWLRQV�HWF��(DFK�VWUDWHJ\KDV�RZQ�GDWD�KDQGOHUV��7KHUH�LV�DQHFHVVLW\�RI�D�IOH[LEOH�PHFKDQLVP�RIWKH�GDWD�KDQGOHU
V�VHOHFWLRQ�

+LJK +LJK 65����65����6754��

)($7����� &RPSRQHQW�([SHUW�6XEV\VWHP +LJK 0HGLXP )($7������
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&(6 ZDV�LQWURGXFHG�WR�UHDOL]H�RSWLPDOGDWD�KDQGOHU�VHOHFWLRQ��&(6�LV�EDVHGRQ�WKH�&RPSRQHQW�([SHUW$UFKLWHFWXUH�
65�����

)($7����� 3URFHVV�RI�GDWD�DFFHVVUHTXLUHPHQWV7KH�XVHU�VHWV�VRPH�GDWD�DFFHVVUHTXLUHPHQWV��ZKLFK�DIIHFWV�RQ�ORZ�OHYHO�GDWD�DFFHVV�VWUDWHJLHV�DOJRULWKPV���7KH�V\VWHP�VKRXOGFKRRVH�WKH�EHVW�DFFHVV�VWUDWHJ\�

+LJK 0HGLXP 6754��6754�� )($7������

)($7��� :6'/ GHVFULSWLRQ�RI�LQWHUIDFHV7KH�LQWHUIDFHV�VKRXOG�EH�GHVFULEHGXVLQJ�:6'/ ODQJXDJH�
0HGLXP 0HGLXP )($7�����65����65����6754��

)($7��� 62$3 WKH�HVVHQWLDO�FRPPXQLFDWLRQSURWRFRO$OO�LQWHUIDFHV�VKRXOG�EH�DFFHVVLEOHXVLQJ�62$3 FRPPXQLFDWLRQ�SURWRFRO�2EYLRXVO\��WKLV�SURWRFRO�LV�PXFKVORZHU�DQG�PLJKW�EH�XVHG�RQO\�ZKHQWLPH�UHVWULFWLRQV�DOORZ�WKLV�

+LJK 0HGLXP )($7�����65�����65�����65����65����6754��
)($7��� *ULG)73 DV�ILOH�GDWD�WUDQVIHUSURWRFRO*ULG)73 LV�FXUUHQWO\�WKH�PRVW�SRSXODUILOH�GDWD�WUDQVIHU�SURWRFRO�LQ�WKH�*ULGHQYLURQPHQW��DQG�&URVV*ULGLV�JRLQJWR�XVH�LW��7KXV��HYHU\�ODUJH�YROXPHGDWD�WUDQVIHU�VKRXOG�XVH�*ULG)73SURWRFRO�

+LJK 0HGLXP 65�����65����6754��

)($7��� 7DSH�5HVLGHQW�/DUJH�)LOHVPLGGOHZDUH��75/)0�7KLV�PLGGOHZDUH�LV�SODFHG�RQ�WRS�RI�DQH[LVWLQJ�+60V\VWHP��,W�LV�LQWHQGHG�WRVSHHGXS�WKH�UHDG�DFFHVV�WR�ODUJH�ILOHV�!���0%��VWRUHG�RQ�WDSHV��E\�PHDQVRI�UHGXFLQJ�WKH�ODWHQF\�WLPH�

0HGLXP 0HGLXP
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�� $33(1',;
���� (;7(51$/�&20321(176�63(&,),&$7,21��127�,1&/8'('�,1�7$6.�����7KLV� VHFWLRQ� VSHFLILHV�FRPSRQHQWV� FRQQHFWHG� WR� WKH�'$3 EXW�QRW� UHDOL]HG�E\�7DVN������7R� XQLI\ZKROH�GRFXPHQWDWLRQ�DQG�WR�PDNH�GLDJUDPV�HDVLHU�IRU�UHDGLQJ��LQWHUIDFHV�WR�WKH�H[WHUQDO�FRPSRQHQWVZHUH� LQWURGXFHG�� 7KHVH� LQWHUIDFHV� GR� QRW� H[LVW� LQ� SK\VLFDO� LPSOHPHQWDWLRQ�RI� WKHVH� FRPSRQHQWV� EXWUHSUHVHQW� ORJLFDO� DUWLIDFWV�� ZKLFK� EULQJ� WRJHWKHU� VRPH� VLPLODU� RSHUDWLRQV� DQG� PDNH� H[WHUQDO� DQGLQWHUQDO�FRPSRQHQWV�XQLILHG�
������ &RPSRQHQW1DPH���*ULG)73*ULG)73 LV�D�*OREXV FRPSRQHQW��7KLV�FRPSRQHQW�LV�VWLOO�XQGHU�GHYHORSPHQW�DQG�WKHUH�DUH�SODQV�IRUPDQ\� QHZ� IHDWXUHV�� )RU� FRQVLVWHQF\�� WKLV� FRPSRQHQW� ZDV� GHSLFWHG� VLPLODU� WR� RWKHUV� DQG� WKHUH� DUHPRGHOHG�LQWHUIDFHV��6RPH�LQWHUIDFHV�DUH�QRW�DYDLODEOH�\HW��H�J��WKHUH�LV�QR�LQWHUIDFH�WR�WXQQHOOLQJ�62$3FRQWURO�PHVVDJHV� EXW� VXFK�DQ� LQWHUIDFH� LV� SODQQLQJ� DQG� LV� XQGHU� FRQVWUXFWLRQ� QRZ��7KLV� FRPSRQHQWVKRXOG�EH�GHSOR\HG�RQ�HDFK�6WRUDJH�(OHPHQW ��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�*)73�

�������� ,*)73B)LOH0DQDJPHQW,QWHUIDFH�QDPH� ,*)73B)LOH0DQDJPHQW'RFXPHQWDWLRQ� 7KLV� LQWHUIDFH� JURXSV� DOO� *ULG)73 FRPPDQGV� DVVRFLDWHG� ZLWK� PDQDJLQJSK\VLFDO�ILOH�VWUXFWXUH��H�J��PDNH�GLUHFWRU\��UHPRYH�RQH��GHOHWH�ILOH�HWF��������� ,*)73B)LOH7UDQVIHU,QWHUIDFH�QDPH� ,*)73B)LOH7UDQVIHU'RFXPHQWDWLRQ� 7KLV� LQWHUIDFH�JURXSV�DOO�*ULG)73 FRPPDQGV�DVVRFLDWHG�ZLWK�GDWD� WUDQVIHU�H�J��JHW��SXW�HWF��������� ,*)73B0RQLWRULQJ,QWHUIDFH�QDPH� ,*)73B0RQLWRULQJ'RFXPHQWDWLRQ� 7KLV� LQWHUIDFH� JURXSV� DOO� *ULG)73 FRPPDQGV� DVVRFLDWHG� ZLWK� PRQLWRULQJWUDQVIHU��������� ,*)73B3OXJ,Q0DQDJPHQW,QWHUIDFH�QDPH� ,*)73B3OXJ,Q0DQDJPHQW'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�JURXSV�DOO�*ULG)73 FRPPDQGV�DVVRFLDWHG�ZLWK�PDQDJLQJ�SOXJ�LQV��������� ,*)73B7KLUG3DUW\3URWRFRO,QWHUIDFH�QDPH� ,*)73B7KLUG3DUW\3URWRFRO'RFXPHQWDWLRQ� *ULG)73 DOORZV� EXLOGLQJ� RZQ� WUDQVIHU� SURWRFROV�� DV� DQ� H[WHQVLRQ� IRUGHGLFDWHG�VROXWLRQV�LQ�VDPH�FDVHV������� &RPSRQHQW1DPH���3RUWDO3RUWDO LV�WKH�&URVV�*ULG FRPSRQHQW��ZKLFK�LV�GHYHORSHG�E\�DQRWKHU�WDVN�DQG�LV�PHDQW�IRU�HDV\�DFFHVVDQG� XVDJH� RI� WKH� &URVV� *ULG�� 7KLV� FRPSRQHQW� VKRXOG� EH� LQVWDOOHG� RQ� RQO\� RQH� QRGH� LQ� YLUWXDORUJDQL]DWLRQ��DQG�D�EHVW�VROXWLRQ�LV�WR�DVVLJQ�RQH�GHGLFDWHG�QRGH�WR�VHUYH�WKLV�RQH�
������ &RPSRQHQW1DPH���5HSOLFD�&DWDORJ5HSOLFD� &DWDORJ LV� D� FRPSRQHQW� NHHSLQJ� LQIRUPDWLRQ� DERXW� DOO� GDWD�REMHFWV� DQG� WKHLUV
� UHSOLFDV�,PSRUWDQW�LV�WKH�SRVVLELOLW\�RI�UHJLVWHULQJ�GLIIHUHQW�NLQGV�RI�GDWD�REMHFWV�DV�UDZ�ILOHV��KLHUDUFKLFDO�ILOHV
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DQG�WDEOHV�LQ�UHODWLRQDO�GDWDEDVHV�RU�FROOHFWLRQV�RI�REMHFWV�LQ�REMHFWV�GDWDEDVHV��6LQFH�WKHUH�DUH�VHYHUDOVLPLODU� FRPSRQHQWV� �H�J�� *OREXV 5HSOLFD� &DWDORJ�� ('* 5HSOLFD� &DWDORJ� HWF���� WKXV� LW� VKRXOG� EHVHOHFWHG�RQH�DQG�DVVLJQHG�LQWHUIDFHV�DUH�MXVW�DQ�H[DPSOH�RI�HOHPHQWDU\�RSHUDWLRQV�UHTXLUHG�IRUP�VXFKFRPSRQHQW��7KLV�FRPSRQHQW�ZLOO�QRW�EH�LPSOHPHQWHG�E\�WDVN������7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQWQDPH�LV�5(3&�
�������� ,5(3&B)LOH5HSRVLWRU\$FFHVV,QWHUIDFH�QDPH� ,5(3&B)LOH5HSRVLWRU\$FFHVV'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�DOORZV�REWDLQLQJ�LQIRUPDWLRQ�DERXW�YLUWXDO�ILOH�VWUXFWXUH��(�J��LWUHWXUQV�DOO�SK\VLFDO�ILOHV�FRQQHFWHG�WR�WKH�YLUWXDO�RQH�HWF�2SHUDWLRQ�QDPH� JHW&RXQW2I3K\VLFDO)LOH,QVWDQFHV'RFXPHQWDWLRQ� *OREDO�9LUWXDO�)LOH�5HSRVLWRU\�LV�DOVR�D�UHSOLFD�FDWDORJ��ZKLFK�PXVWRIWHQ�DQVZHUV� WR�WKH�TXHVWLRQV�ZKHUH�SK\VLFDO�FRSLHV�RI�UHSOLFDV�DUH�ORFDWHG��7KLV� LVVXFK�D�PHWKRG�3URWRFRO� 62$35HWXUQV� /LVW�RI�SK\VLFDO�ILOH�DGGUHVVHV��/)1V���,W�FDQ�EH�HPSW\�3DUDPHWHU�QDPH� YLUWXDO)LOH3DWK'RFXPHQWDWLRQ� /RJLFDO�ILOH�SDWK�ZKLFK�XQDPELJXRXVO\�SRLQW�YLUWXDO�ILOH�2SHUDWLRQ�QDPH� JHW)LOH7\SH'RFXPHQWDWLRQ� %HFDXVH� *OREDO� 9LUWXDO� )LOHV� 5HSRVLWRU\� NHHSV� DV� ZHOO� ILOHV� DVGDWDEDVH�WDEOHV��WKXV��LW�PXVW�EH�D�ZD\�WR�REWDLQ�DQ�DQVZHU�RQ�D�TXHVWLRQ�ZKDW�SK\VLFDOW\SH�LV�VRPH�YLUWXDO�ILOH�3URWRFRO� 62$35HWXUQV� 7\SH�RI�WKH�SK\VLFDO�RUJDQL]DWLRQ�RI�WKH�ILOH�3DUDPHWHU�QDPH� YLUWXDO)LOH3DWK'RFXPHQWDWLRQ� /RJLFDO�ILOH�SDWK�ZKLFK�XQDPELJXRXVO\�SRLQWV�D�YLUWXDO�ILOH�2SHUDWLRQ�QDPH� JHW3K\VLFDO,QVWDQFHV'RFXPHQWDWLRQ� 5HWXUQV� D� OLVW� RI� SK\VLFDO� LQVWDQFHV� IRU� D� JLYHQ� YLUWXDO� ILOH� LI� DQ\H[LVWV��HOVH�LW�UHWXUQV�DQ�HPSW\�OLVW�3URWRFRO� 62$35HWXUQV�3DUDPHWHU�QDPH� YLUWXDO)LOH3DWK'RFXPHQWDWLRQ� /RJLFDO�ILOH�SDWK�ZKLFK�XQDPELJXRXVO\�SRLQWV�D�YLUWXDO�ILOH�2SHUDWLRQ�QDPH� JHW9LUWXDO)LOH�3K\VLFDO'RFXPHQWDWLRQ� 5HWXUQV�D�OLVW�RI�YLUWXDO�ILOHV��ZKLFK�DUH�DWWDFKHG�WR�D�JLYHQ�SK\VLFDOILOH�LI�DQ\�H[LVWV��HOVH�UHWXUQV�DQ�HPSW\�OLVW�3URWRFRO� 62$35HWXUQV�3DUDPHWHU�QDPH� 3)1'RFXPHQWDWLRQ� 7KLV�LV�SK\VLFDO�ILOH�QDPH��������� ,5(3&B)LOH5HSRVLWRU\$GPLQ,QWHUIDFH�QDPH� ,5(3&B)LOH5HSRVLWRU\$GPLQ'RFXPHQWDWLRQ� 7KLV�LQWHUIDFH�DOORZV�PDQDJLQJ� LQIRUPDWLRQ�LQ�D�YLUWXDO�ILOH�VWUXFWXUH��8VHUVUHJLVWHU�SK\VLFDO�ILOHV��PRGLILHV�YLUWXDO�VWUXFWXUH�HWF�2SHUDWLRQ�QDPH� DWWDFK3K\VLFDO�/RJLFDO)LOH
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'RFXPHQWDWLRQ� 8VHU�RU�DGPLQLVWUDWRU�UHJLVWHUV�UHSOLFDV�XVLQJ�WKLV�RSHUDWLRQ��+H�PXVWVSHFLI\�D�YLUWXDO�ILOH�SDWK�DQG�D�SK\VLFDO�ILOH�SDWK�DW�OHDVW�3URWRFRO� 62$35HWXUQV� 6XFFHHG�IDLO�FRGH3DUDPHWHU�QDPH� YLUWXDO�ILOH�SDWK'RFXPHQWDWLRQ� 7KH�ZKROH�YLUWXDO�ILOH�SDWK�3DUDPHWHU�QDPH� SK\VLFDO�ILOH�SDWK'RFXPHQWDWLRQ� 7KH�ZKROH�SDWK�WR�WKH�SK\VLFDO�ILOH2SHUDWLRQ�QDPH� PDNH9LUWXDO'LUHFWRU\'RFXPHQWDWLRQ� 7KLV� RSHUDWLRQ� PDNHV� D� YLUWXDO� GLUHFWRU\� LQ� *OREDO� 9LUWXDO� )LOH5HSRVLWRU\�3URWRFRO� 62$35HWXUQV� 6XFFHHG�IDLO�FRGH3DUDPHWHU�QDPH� GLU�QDPH'RFXPHQWDWLRQ� 'LUHFWRU\�ZKLFK�VKRXOG�EH�PDGH�2SHUDWLRQ�QDPH� PDNH9LUWXDO)LOH'RFXPHQWDWLRQ� 7KLV�RSHUDWLRQ�PDNHV�D�YLUWXDO�ILOH�LQ�*OREDO�9LUWXDO�)LOH�5HSRVLWRU\�3URWRFRO� 62$35HWXUQV� 6XFFHHG�IDLO�FRGH3DUDPHWHU�QDPH� ILOH�QDPH'RFXPHQWDWLRQ� 1DPH�RI�ILOH��ZKLFK�VKRXOG�EH�FUHDWHG�2SHUDWLRQ�QDPH� UHJLVWHU6WRUDJH(OHPHQW'RFXPHQWDWLRQ� 3K\VLFDO� ILOHV� DUH� VWRUHG� LQ� 6WRUDJH� (OHPHQWV�� 7KXV�� LW� VKRXOG� EHUHJLVWHUHG�LQ�DGYDQFH��7KLV�IXQFWLRQ�UHJLVWHUV�WKH�VWRUDJH�HOHPHQW�3URWRFRO� 62$35HWXUQV� 6XFFHHG�IDLO�FRGH3DUDPHWHU�QDPH� 6WRUDJH�(OHPHQW $GGUHVV'RFXPHQWDWLRQ� $GGUHVV�WR�VWRUDJH�HOHPHQW������� &RPSRQHQW1DPH���+607KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�+60*�
�������� ,+60*B)LOH0DQDJPHQW,QWHUIDFH�QDPH� ,+60*B)LOH0DQDJPHQW'RFXPHQWDWLRQ� +60V�VXSSRUW�RIWHQ�VRPH�VSHFLDO�LQWHUIDFHV�IRU�ILOH�PDQDJHPHQW��DQG�WKLV�LVD�PRGHO�RI�VXFK�LQWHUIDFHV��EXW�WKH\�DUH�VWURQJO\�GHSHQGHG�RQ�+60 ��������� ,+60*B)LOH7UDQVIHU,QWHUIDFH�QDPH� ,+60*B)LOH7UDQVIHU'RFXPHQWDWLRQ� +60V� VXSSRUW� RIWHQ� VRPH� VSHFLDO� LQWHUIDFHV� IRU� ILOH� WUDQVIHU�� DQG� WKLV� LV� DPRGHO�RI�VXFK�LQWHUIDFHV��EXW�WKH\�DUH�VWURQJO\�GHSHQGHG�RQ�+60 ��2IWHQ�� WKHUH�LV�QR�VSHFLDOLQWHUIDFH�EXW�GDWD�DUH�DYDLODEOH�YLD�VWDQGDUG�,�2�� ,Q�VXFK�FDVHV�WKLV�LQWHUIDFH�FRXOG� UHSUHVHQWVWDQGDUG�,�2�OLEUDU\��������� ,+60*B0DQDJPHQW,QWHUIDFH�QDPH� ,+60*B0DQDJPHQW
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'RFXPHQWDWLRQ� 7KLV� LV� DGGLWLRQDO�� GHSHQGHG� RQ� FRQFUHWH� +60 LQWHUIDFH�� ,W� UHSUHVHQWV� DOO+60�PDQDJHPHQW�IXQFWLRQV������� &RPSRQHQW1DPH���6HFRQGDU\�6WRUDJH�6\VWHP6HFRQGDU\� 6WRUDJH� 6\VWHP UHSUHVHQWV� D� GLVN� VWRUDJH� V\VWHP�� ZKLFK� LV� XQGHU� FRQWURO� E\� RSHUDWLQJV\VWHP�
������ &RPSRQHQW1DPH���7DSH�6WRUDJH7DSH�6WRUDJH EHORQJV�WR�WKH�OD\HU�RI�7HUWLDU\�6WRUDJH�6\VWHP��,W�UHSUHVHQWV�DOO�VROXWLRQV�XVLQJ�WDSHV�
������ &RPSRQHQW1DPH���'LVN�&DFKH'LVN�FDFKH�LV�DQ�H[WHUQDO�FRPSRQHQW��ZKLFK�LV�XVXDOO\�RXW�RI�RXU�FRQWURO�DQG�LV�XVHG�E\�+60 VWRUDJHV\VWHPV�WR�FDFKH�ILOHV�WKDW�DUH�VWRUHG�RU�ZLOO�EH�VWRUHG�RQ�WDSHV��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQWQDPH�LV�',&$�
������ &RPSRQHQW1DPH���02�'LVN�VWRUDJH7KLV�LV�D�NLQG�RI�SK\VLFDO�VWRUDJH�DQG�LV�LQWURGXFHG�RQO\�DV�DQ�LOOXVWUDWLRQ�
������ &RPSRQHQW1DPH���0HWDGDWD�&DWDORJ0HWDGDWD�&DWDORJ LV� D�*OREXV FRPSRQHQW� NHHSLQJ� GHWDLO� DWWULEXWHV� RI� ILOHV� VWRUHG� RQ� WKH� JULG�� 7KLVFRPSRQHQW� VKRXOG�EH� LQVWDOOHG�RQ�RQO\� RQH� QRGH� LQ� YLUWXDO� RUJDQL]DWLRQ�� DQG� WKH�EHVW� VROXWLRQ� LV� WRDVVLJQ�RQH�GHGLFDWHG�QRGH�WR�VHUYH�WKLV�RQH��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�07&$�

�������� ,07&$B$WWULEXWHV�)LOHV,QWHUIDFH�QDPH� ,07&$B$WWULEXWHV�)LOHV'RFXPHQWDWLRQ� 0HWDGDWD�&DWDORJ NHHSV�DWWULEXWHV�IRU�ILOHV��6R��WKLV�LQWHUIDFH�DOORZV�REWDLQLQJILOHV�PDWFKLQJ�WR�VRPH�DWWULEXWHV��������� ,07&$B)LOH�$WWULEXWHV,QWHUIDFH�QDPH� ,07&$B)LOH�$WWULEXWHV'RFXPHQWDWLRQ� 0HWDGDWD�&DWDORJ NHHSV�DWWULEXWHV�IRU�ILOHV��6R��WKLV�LQWHUIDFH�DOORZV�REWDLQLQJDWWULEXWHV�IRU�VRPH�ILOH�������� &RPSRQHQW1DPH���$SSOLFDWLRQ7KH�$SSOLFDWLRQ FRPSRQHQW�LV�DQ�H[DPSOH�RI�WKH�FRPSRQHQW��ZKLFK�LV�SRVVLEOH�WR�XVH�WKH�FRPSRQHQW
)LOH�$FFHVV�7UDQVSDUHQW�/LEUDU\
�DQG�LW�GRHVQ
W�QHHG�DQ\WKLQJ�HOVH��7KLV�FRPSRQHQW�ZLOO�EH�GHSOR\HGRQ�PDQ\�QRGHV�LQ�YLUWXDO�RUJDQL]DWLRQ��7KH�DEEUHYLDWLRQ�RI�WKLV�FRPSRQHQW�QDPH�LV�$33/�
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