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/HVVRQ��7&3�,3�
7&3�,3�HQDEOHV�FRPPXQLFDWLRQ�EHWZHHQ�SURFHVVHV�RQ�GLIIHUHQW�FRPSXWHUV�QHWZRUNV�
(YHU\�FRPSXWHU�WKDW�LV�FRQQHFWHG�WR�WKH�LQWHUQHW�KDV�DQ�,3�DGGUHVV�WKDW�LV�DQFKRUHG�LQ�WKH�7&3�,3��IRUH[DPSOH���������������(YHU\�FRPSXWHU�KDV�FRPPXQLFDWLRQ�HQWULHV�FDOOHG�SRUWV�7&3�,3�HQDEOHV�WR�VHW�XS�D�VWUHDP�EHWZHHQ�D�SURFHVV�RQ�FRPSXWHU�$�DQG�D�SURFHVV�RQ�FRPSXWHU�%��7KLVVWUHDP�HQDEOHV�WKH�WUDQVIHU�RI�GDWD��OLNH�SLSH���7KH�FRPPXQLFDWLRQ�LV�EL�GLUHFWLRQDO �FDQ�UHDG�DQG�ZULWHWR�WKH�VWUHDP���8VXDOO\��RQH�HQG�LV�WKH�VHUYHU DQG�WKH�RWKHU�HQG�LV�WKH�FOLHQW�
6RFNHWV�7KH� VRFNHWV� HQDEOH� WKH� FRPPXQLFDWLRQ� EHWZHHQ� SURFHVVHV� RQ� WKH� VDPH� FRPSXWHU� RU� RQ� GLIIHUHQWFRPSXWHUV� WKDW�DUH�FRQQHFWHG� WR�WKH�,QWHUQHW��%DVLFDOO\��VRFNHWV�DUH�D�ZD\� WR�VSHDN� WR�RWKHU�SURJUDPVXVLQJ�8QL[�ILOH�GHVFULSWRUV�
'HILQLWLRQ� $�VRFNHW LV�RQH�HQGSRLQW�RI�D�WZR�ZD\�FRPPXQLFDWLRQ�OLQN�EHWZHHQ�WZR�SURJUDPV�UXQQLQJRQ�WKH�QHWZRUN��$�VRFNHW�LV�ERXQG�WR�D�SRUW�QXPEHU�VR�WKDW�WKH�7&3�OD\HU�FDQ�LGHQWLI\�WKH�DSSOLFDWLRQWKDW�GDWD�LV�GHVWLQHG�WR�EH�VHQW�
8VLQJ�6RFNHWV�'DWD�6WUXFWXUHV�
LQW�VG�� �� VRFNHW�GHVFULSWRU
VWUXFW�LQBDGGU^ XQVLJQHG�ORQJ� VBDGGU���� VBDGGU�FRQWDLQV�WKH�,3�RI�WKH�FRPSXWHU���� ELW�ORQJ��RU�� E\WHV�`
VWXUFW�VRFNDGGU^ XQVLJQHG�VKRUW� VDBIDPLO\� �� DGGUHVV�IDPLO\��$)B[[[FKDU VDBGDWD>��@�� �� FRPSXWHU
V�DGGUHVV�DQG�SRUW�QXPEHU`
VDBIDPLO\� WKHUH�DUH�WZR�ZD\V�WR�FRPPXQLFDWH��$)B,1(7��FRPPXQLFDWLRQ�DFURVV�WKH�QHW�� ZKDW�ZLOO�EHXVHG�LQ�FODVV��DQG�$)B81,;��ORFDO�FRPPXQLFDWLRQ�RQ�WKH�VDPH�FRPSXWHU��
:H�FDQ�XVH�WKH�IROORZLQJ�VWUXFW�LQVWHDG�
VWUXFW�VRFNDGGUBLQ^ VKRUW�LQW VLQBIDPLO\���� OLNH�VDBIDPLO\�DERYH��:H
OO�XVH�$)B,1(7XQVLJQHG�VKRUW�LQW VLQBSRUW���� SRUW�QXPEHU�� 1HWZRUN�%\WH�2UGHU�VWUXFW�LQBDGGU VLQBDGGU���� FRPSXWHU
V�DGGUHVV��LQWHUQHW�DGGUHVV��� 1HWZRUN�%\WH�2UGHU�XQVLJQHG�FKDU VLQB]HUR>�@���� IRU�DOLJQPHQWV�� VDPH�VL]H�DV�VWUXFW�VRFNDGGU`
VLQBSRUW� ,I�� � FKRRVHV�LQ�XQXVHG�SRUW�DW�UDQGRP�VLQBDGGU� ,I�,1$''5B$1<�LW�XVHV�WKH�ORFDO�DGGUHVV�RI�WKH�FRPSXWHU�VLQB]HUR� 8VHG� WR� HQDEOH� FRQYHUVLRQ� EHWZHHQ� VWUXFW� VRFNDGGUBLQ
 DQG� VWUXFW� VRFNDGGU
�VLQB]HUR�VKRXOG�EH�VHW�WR�DOO�]HURV�
1RWH� WKHUH�DUH�WZR�E\WH�RUGHULQJV��PRVW�VLJQLILFDQW�E\WH���1HWZRUN�%\WH�2UGHU����RU� OHDVW�VLJQLILFDQWE\WH��6RPH�PDFKLQHV�VWRUH�WKHLU�QXPEHUV�LQWHUQDOO\� LQ�1HWZRUN�%\WH�2UGHU��DQG�VRPH�GRQ
W��6RPH�RIWKH�QXPEHUV�PXVW�EH�LQ�1HWZRUN�%\WH�2UGHU�DQG�QRW�LQ�+RVW�%\WH�2UGHU��7KHQ��LW�PXVW�EH�FRQYHUWHG�
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7R�GR�WKLV�ZH�FDQ�XVH�XQVLJQHG�ORQJ�KWRQO�XQVLJQHG�ORQJ�KRVWORQJ����� KRVW�WR�QHWZRUN�ORQJ���� ELWV�XQVLJQHG�VKRUW�KWRQV�XQVLJQHG�VKRUW�KRVWVKRUW����� KRVW�WR�QHWZRUN�VKRUW���� ELWV�XQVLJQHG�ORQJ�QWRKO�XQVLJQHG�ORQJ�QHWORQJ����� QHWZRUN�WR�KRVW�ORQJXQVLJQHG�VKRUW�QWRKV�XQVLJQHG�VKRUW�QHWVKRUW����� QHWZRUN�WR�KRVW�VKRUW
5HDPUN�8QL[�GRHVQ
W�ZRUN�ZLWK�DQ�,3�DGGUHVV�LQ�WKH�IRUP�RI�� GHFLPDO�QXPEHU��IRU�H[DPSOH���������������7KH,3�DGGUHVVHV�DUH�VDYHG�LQ�D�LQBDGGUBW VWUXFWXUH��7KHUH
V�D�IXQFWLRQ�WKDW�FRQYHUWV�,3�DGGUHVV�LQ�WKH�IRUPRI�� GHFLPDO�QXPEHUV�WR�LQBDGGUBW VWUXFWXUH�
�LQFOXGH��DUSD�LQHW�K!
LQBDGGUBW�LQHWBDGGU�FRQVW�FKDU�
LSBDGGUHVV����
�UHWXUQ��� LQ�IDLOXUH��8SRQ�VXFFHVV�� UHWXUQV�WKH�DGGUHVVLQ�1HWZRUN�%\WH�2UGHU�
�
)RU�H[DPSOH�
VRFNDGGUBLQ�LQ�LQ�VLQBDGGU�VBDGGU� �LQHWBDGGU���������������
&OLHQW�6HUYHU�PRGHO�2QH�SURFHVV�ZKLFK�MRE�LV�WR�JLYH�WKH�VHUYLFH�DQG�ZDLWV�IRU�FRQQHFWLRQV��DQG�RWKHU�FOLHQWV�WKDW�FRQQHFW�WRWKH�VHUYHU�DQG�DVN�IRU�VHUYLFHV��7KH�FOLHQW�LV�WKH�LQLWLDWRU�RI�WKH�FRQQHFWLRQ�
,I�D�FRPSXWHU�UXQV�VHYHUDO�VHUYHUV��IWS��KWWS��«���ZKHQ�D�FOLHQW�ZDQWV�WR�FRQQHFW�WR�WKH�IWS�VHUYHU�RQ�WKDWFRPSXWHU�LW�ILUVW�QHHGV�WR�FRQQHFW�WR�WKH�FRPSXWHU
V�,3�DQG�WKHQ�WR�FRQQHFW�WR�WKH�GHVLUHG�VHUYHU��+RZ"(DFK�DGGUHVV�LQ�7&3�,3�PRGHO�FRQWDLQV�LQWHUQDO�DGGUHVV�DV�ZHOO�� SRUW��(YHU\�SRUW�LV�DQ�LQWHJHU�QXPEHU�3RUWV������� DUH�V\VWHP�SRUWV�DQG�VKRXOG�QRW�EH�XVHG�E\�SURJUDPV�,3�DGGUHVV�LV�D��� ELW�XQVLJQHG�LQWHJHU���7KH�SRUW LV�D��� ELW�XQVLJQHG�LQWHJHU�6R��ZKHQ�D�FOLHQW�ZDQWV�WR�FRQQHFW�WR�D�VHUYHU�LW�QHHGV�WR�VSHFLI\�,3�DGGUHVV�DQG�D�SRUW�QXPEHU�
7KH�6HUYHU�7KH�VHUYHU�KDV�D�VRFNHW� WKDW�LV�DVVRFLDWHG�WR�D�FHUWDLQ�SRUW��7KH�VHUYHU�SURFHVV�VHQGV�DQG�UHFHLYHV� WKHGDWD�IURP�WKH�VRFNHW��� VRFNHW� GHILQHV�WKH�VRFNHW�IURP�ZKLFK�UHDG�ZULWH�ZLOO�EH�GRQH��� ELQG� DVVRFLDWHV�WKH�VRFNHW�WR�D�VSHFLILF�SRUW��� OLVWHQ� PDNHV� LW�SRVVLEOH�WR�VWDUW� DFFHSWLQJ�FRQQHFWLRQV� WR� WKH�VHUYHU��7KLV�FRPPDQG�DOVR�GHILQHVKRZ� PDQ\� �FDOO� ZDLWLQJ�� LV� SRVVLEOH� �XVXDOO\� LW� LV� GHILQHG� WR� ��� L�H��� WKH� ILUVW� UHTXHVW� ZLOO� EHDFFHSWHG�DQG�LI�DQRWKHU�� DUH�UHTXHVWLQJ�LQ�WKH�VDPH�W\SH�� WKH\�ZLOO�EH�EORFNHG�XQWLO�ZH�ILQLVK�WKHFRQQHFWLRQ� SURFHVV� RI� WKH� ILUVW� FOLHQW�� +RZHYHU�� LI� D� � FOLHQW� UHTXHVWV� FRQQHFWLRQ� LW� ZLOO� JHW� D�FRQQHFWLRQ�UHIXVHG��PHVVDJH���� DFFHSW� DFFHSWV�D�FRQQHFWLRQ��7KLV�FRPPDQG�EORFNV�WKH�SURFHVV�XQWLO�VRPH�FOLHQW�DVNV�IRU�VHUYLFHV��� UHDG�ZULWH��� FORVH� FORVHV�WKH�VRFNHW�
+RZ�WKH�VHUYHU�FDQ�KDQGOH�VHYHUDO�FOLHQWV"7KH�VHUYHU�ZLOO�SOD\�WKH�UROH�RI�DQ�RSHUDWLRQ��WKH�FOLHQWV�ZLOO�FRQQHFW�WR�LW��7KH�DFFHSW FRPPDQGV�UHWXUQD�QHZ�VRFNHW�WKDW�WKH�VHUYHU�GRHVQ
W�XVH��6R�WKH�VHUYHU�ZLOO�XVH�IRUN DQG�WKH��FKLOG��VHUYHU�ZLOO�XVH�WKHVRFNHW�DQG�ZLOO�KDQGOH�DOO�WKH�FRPPXQLFDWLRQ�ZLWK�WKLV�FOLHQW�,Q�JHQHUDO��RQO\�WKH�FRQQHFWLRQ�RSHUDWLRQV�DUH�GRQH�ZLWK� WKH�PDLQ�VRFNHW��DQG�DOO� WKH�RWKHU�UHDG�ZULWHDFWLRQV�DUH�GRQH�XVLQJ�RWKHU�VRFNHWV�WKDW�DUH�UHWXUQHG�E\�DFFHSW�
7KH�&OLHQW��� VRFNHW� GHILQHV�WKH�VRFNHW��� FRQQHFW� WKH�FRPPDQG�UHFHLYHV�,3�DGGUHVV�DQG�SRUW�QXPEHU�DQG�LW�LQLWLDWHV�D�FRQQHFWLRQ�IURP�WKHVRFNHW�WR�WKH�SURFHVV�ORFDWHG�DW��,3��SRUW���:H�GRQ
W�QHHG�WR�GHILQH�WKH�SRUW�QXPEHU�IURP�ZKLFK�WKHVRFNHW�RI�WKH�FOLHQW�FRQQHFWV�VLQFH�ZH�GRQ
W�QHHG�LW��7KH�26�GHFLGHV�IURP�ZKLFK�SRUW�WR�FRQQHFW��� UHDG�ZULWH�� FORVH�
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$IWHU�WKH�FRQQHFWLRQ��ERWK�VLGHV�FDQ�UHDG��UHFHLYH��RU�ZULWH� �VHQG��GDWD��7KLV�LV�GRQH�E\�UHDG�RU�UHFY�DQG�ZULWH RU�VHQG�
UHW� �UHDG�VG��EXI��OHQ����� UHDG�GDWD�IURP�WKH�VRFNHW�WR�WKH�EXIIHUUHW� �UHFY�VG��EXI��OHQ��IODJ����� LI�IODJ�  �� LW
V�MXVW�OLNH�UHDGUHW� �ZULWH�VG��EXI��OHQ����� ZULWH�GDWD�IURP�WKH�EXIIHU�WR�WKH�VRFNHW
,�2�0XOWLSOH[LQJ�8VLQJ� VHOHFW�� HQDEOHV�PXOWLSOH[LQJ� VHYHUDO� ,�2� FKDQQHOV�� ,W� HQDEOHV� WR� VHUYH�PDQ\� FOLHQWV� XVLQJ� RQHSURFHVV�� HYHQ� LI� HDFK� UHTXHVW� WDNHV� D� ORW� RI� WLPH�� ,W� DOVR� HQDEOHV� VHUYHU� WR� OLVWHQ� IRU� LQFRPLQJFRQQHFWLRQV�DV�ZHOO�DV�NHHS�UHDGLQJ�IURP�WKH�FRQQHFWLRQV�LW�DOUHDG\�KDV�<RX�KDYH�WR�XVH�VHOHFW�� VLQFH�DFFHSW�� DQG�UHFY�� EORFN�XQWLO�GDWD�LV�UHDG\«
'HWDLOHG�,QIRUPDWLRQ�
6<1236,6�LQFOXGH��V\V�VRFNHW�K!
LQW�VRFNHW�LQW�IRUPDW��LQW�W\SH��LQW�SURWRFRO��
'(6&5,37,21VRFNHW�� DOORFDWHV�D�QHZ�VRFNHW�IRUPDW LV�HLWKHU�$)B,1(7�RU�$)B81,;��:H
OO�DOZD\V�XVH�$)B,1(7�W\SH LV�HLWKHU�62&.B675($0��IRU�FRQQHFWLRQ�RULHQWHG�FRPPXQLFDWLRQ��IRU�H[DPSOH��7&3��7KLQN�RIFRQQHFWLRQ�RULHQWHG� FRPPXQLFDWLRQ� DV� D� WHOHSKRQH� OLQH�� RU� 62&.B'*5$0� �IRU� FRQQHFWLRQ�OHVVRULHQWHG� FRPPXQLFDWLRQ�� IRU� H[DPSOH�� 8'3�� 7KLQN� RI� FRQQHFWLRQOHVV�RULHQWHG� FRPPXQLFDWLRQ� DVVHQGLQJ�PDLO���:H
OO�DOZD\V�XVH�62&.B675($0�SURWRFRO LV� WKH� SURWRFRO� WKH� VRFNHW� ZLOO� XVH�� ,W
V� XVXDOO\� DOZD\V� � �DQG� WKHQ� LW� LV� E\� WKH� GHIDXOWGHILQLWLRQV��62&.B675($0�XVHV�7&3��DQG�62&.B'*5$0�XVHV�8'3��
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ�WKH�VRFNHW�GHVFULSWRU LV�UHWXUQHG��2WKHUZLVH���� LV�UHWXUQHG�
6RPH�H[SODQDWLRQ�DERXW�62&.B675($0�DQG�62&.B'*5$0� �WDNHQ�IURP�%HHM
V�JXLGH�6WUHDP�VRFNHWV�DUH�UHOLDEOH ��ZD\�FRQQHFWHG�FRPPXQLFDWLRQ�VWUHDPV��WKH�V\VWHP�WDNHV�FDUH�RI�HUURUV��,I� \RX� RXWSXW� � LWHPV� LQWR� WKH� VRFNHW� LQ� WKH� RUGHU� ���� ���� WKH\� ZLOO� DUULYH� LQ� WKH� RUGHU� ���� ��� DW� WKHRSSRVLWH�HQG��7KH\�ZLOO�DOVR�EH�HUURU�IUHH��7KLV�LV�DFKLHYHG�XVLQJ�WKH�7&3�SURWRFRO��6WUHDP�VRFNHWV�DUHXVHG�LQ�WHOQHW SURJUDPV��ZHE�EURZVHUV�'DWDJUDP�VRFNHWV� DUH�XQUHOLDEOH�� LI�\RX� VHQG�D�GDWDJUDP��LW�PD\� DUULYH�� ,W�PD\� DUULYH�RXW�RI�RUGHU�� ,WPD\�QRW�DUULYH�DW�DOO��,I�LW�DUULYHUV��WKH�GDWD�ZLWKLQ�WKH�SDFNHW�ZLOO�EH�HUURU�IUHH��'DWDJUDP�VRFNHWV�XVH8'3�SURWRFRO��$V�RSSRVHG� WR� VWUHDP� VRFNHWV�� \RX� GR�QRW� QHHG� WR�PDLQWDLQ�DQ�RSHQ�FRQQHFWLRQ��<RXMXVW�EXLOG�D�SDFNHW��VODS�DQ�,3�KHDGHU�RQ�LW�ZLWK�GHVWLQDWLRQ�LQIRUPDWLRQ��DQG�VHQG�LW�RXW�
6<1236,6LQW�ELQG�LQW�VG��VWUXFW�VRFNDGGU�
VRFNBDGGU��LQW�DGGUBOHQ��
'(6&5,37,21ELQG�� FRQQHFWV�WR�WKH�VRFNHW�VG WKH�SRUW�LQ�VRFNBDGGU��DGGUBOHQ LV�WKH�VL]H�RI�VWUXFW�VRFNDGGU��VG LV�WKHVRFNHW�GHVFULSWRU�VRFNHW UHWXUQV�DQG�WKH�VRFNBDGGU VWUXFW�QHHGV�WR�EH�LQLWLDOL]HG�EHIRUH�WKLV�FDOO�
5(7851�9$/8(6� XSRQ�VXFFHVV���� XSRQ�IDLOXUH�
([DPSOH� �WDNHQ�IURP�%HHM
V�JXLGH��LQFOXGH��VWULQJ�K!�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!�LQFOXGH��QHWLQHW�LQ�K!
�GHILQH�0<3257�����
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PDLQ��^ LQW�VRFNIG�VWUXFW�VRFNDGGUBLQ�P\BDGGU�
VRFNIG� �VRFNHW�$)B,1(7��62&.B675($0�������� GR�VRPH�HUURU�FKHFNLQJ�
P\BDGGU�VLQBIDPLO\� �$)B,1(7���� KRVW�E\WH�RUGHUP\BDGGU�VLQBSRUW� �KWRQV�0<3257����� VKRUW��QHWZRUN�E\WH�RUGHUP\BDGGU�VLQBDGGU�VBDGGU� �LQHWBDGGU���������������PHPVHW��	�P\BDGGU�VLQB]HUR���
?�
�������� ]HUR�WKH�UHVW�RI�WKH�VWUXFW
�� GRQ
W�IRUJHW�\RXU�HUURU�FKHFNLQJ�IRU�ELQGELQG�VRFNIG���VWUXFW�VRFNDGGU�
�	P\BDGGU��VL]HRI�VWUXFW�VRFNDGGU���«`

6<1236,6LQW�OLVWHQ�LQW�VG��LQW�EDFNORJ��
'(6&5,37,21OLVWHQ�� GHILQHV�WKH�VL]H�EDFNORJ�RI�WKH�ZDLWLQJ�TXHXH�RI�SURFHVVHV�WKDW�ZDQW�WR�RSHQ�D�FRQQHFWLRQ�ZLWKWKH�VHUYHU��7KDW�LV��WKH�QXPEHU�RI�FRQQHFWLRQV�DOORZHG�RQ�WKH�LQFRPLQJ�TXHXH��LQFRPLQJ�FRQQHFWLRQVDUH�JRLQJ�WR�ZDLW�RQ�WKH�TXHXH�XQWLO�\RX�DFFHSW�� WKHP��VG LV�WKH�VRFNHW�GHVFULSWRU�UHWXUQHG�E\�VRFNHW���
5(7851�9$/8(6� XSRQ�VXFFHVV���� XSRQ�IDLOXUH�
6<1236,6LQW�DFFHSW�LQW�VG��YRLG�
FOLHQWBDGGU��LQW�
DGGUBOHQ��
'(6&5,37,21DFFHSW�� LV� GRQH� E\� WKH� VHUYHU�� DFFHSW�� FDXVHV� WR� ZDLW� RQ� WKH� VRFNHW� IRU� LQFRPLQJ� FRQQHFWLRQ�� 7KHDGGUHVV�RI�WKH�SURFHVV�ZKR�VHQW�WKH�FRQQHFWLRQ�UHTXHVW�LV�VDYHG�LQ�FOLHQWBDGGU��DGGUBOHQ�LV�D�SRLQWHU�WRWKH�VL]H�RI�FOLHQWBDGGU�VG LV�WKH�OLVWHQLQJ�VRFNHW�GHVFULSWRU�,Q�FRQQHFWLRQ�RULHQWHG�FRPPXQLFDWLRQ�WKH�VHUYHU�GRHVQ
W�XVXDOO\�QHHG�WR�NQRZ�WKDW�DGGUHVV�RI�WKH�FOLHQWDQG�ZH�FDQ�ZULWH�18//�LQ�WKH�ODVW�� ILHOGV�
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ��D�QHZ�VRFNHW�GHVFULSWRU�LV�UHWXUQHG��7KLV�VG�ZLOO�EH�XVHG�IRU�FRPPXQLFDWLRQRQO\�ZLWK�WKH�SURFHVV�ZKR�LQLWLDWHG�WKH�FRQQHFWLRQ��2WKHUZLVH���� LV�UHWXUQHG�
1RWH� $IWHU�DFFHSW�� \RX�KDYH�� VG
V��7KH�RULJLQDO�RQH�LV�VWLOO�OLVWHQLQJ�RQ�WKH�SRUW�DQG�WKH�QHZO\�FUHDWHGRQH�LV�UHDG\�WR�VHQG�� DQG�UHFY���
([DPSOH� �WDNHQ�IURP�%HHM
V�JXLGH��LQFOXGH��VWULQJ�K!�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!�LQFOXGH��QHWLQHW�LQ�K!
�GHILQH�0<3257����� �� WKH�SRUW�XVHUV�ZLOO�EH�FRQQHFWLQJ�WR�GHILQH�%$&./2*��� �� KRZ�PDQ\�SHQGLQJ�FRQQHFWLRQV�TXHXH�ZLOO�KROG
PDLQ��^ LQW�VRFNIG��QHZBIG���� OLVWHQ�RQ�VRFNIG��QHZ�FRQQHFWLRQ�RQ�QHZBIGVWUXFW�VRFNDGGBLQ�P\BDGGU���� P\�DGGUHVV�LQIRUPDWLRQ
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VWUXFW�VRFNDGGBLQ�WKHLUBDGGU���� FRQQHFWRU
V�DGGUHVV�LQIRUPDWLRQLQW�VLQBVL]H�
VRFNIG� �VRFNHW�$)B,1(7��62&.B675($0�������� GR�VRPH�HUURU�FKHFNLQJ�
P\BDGGU�VLQBIDPLO\� �$)B,1(7���� KRVW�E\WH�RUGHUP\BDGGU�VLQBSRUW� �KWRQV�0<3257����� VKRUW��QHWZRUN�E\WH�RUGHUP\BDGGU�VLQBDGGU�VBDGGU� �,1$''5B$1<���� DXWR�ILOO�ZLWK�P\�,3PHPVHW��	�P\BDGGU�VLQB]HUR���
?�
�������� ]HUR�WKH�UHVW�RI�WKH�VWUXFW
�� GRQ
W�IRUJHW�\RXU�HUURU�FKHFNLQJ�IRU�FRQQHFWELQG�VRFNIG���VWUXFW�VRFNDGGU�
�	P\BDGGU��VL]HRI�VWUXFW�VRFNDGGU���OLVWHQ�VRFNIG��%$&./2*��
VLQBVL]H� �VL]HRI�VWUXFW�VRFNDGGUBLQ��QHZBIG� �DFFHSW�VRFNIG���VWUXFW�VRFNDGGU�
�	WKHLUBDGGU��	VLQBVL]H��«`

6<1236,6LQW�FRQQHFW�LQW�VG��VWUXFW�VRFNDGGU�
VHUYBDGGU��LQW�DGGUBOHQ��
'(6&5,37,21FRQQHFW�� LV�GRQH�E\� WKH�FOLHQW��FRQQHFW�� WULHV� WR�FRQQHFW� WR� WKH� VHUYHU�VHUYBDGGU ZKLFK� FRQWDLQV� WKHGHVWLQDWLRQ� SRUW� DQG� ,3� DGGUHVV�� DGGUBOHQ� LV� WKH� VL]H� RI� VWUXFW� VRFNDGGU�� VG LV� WKH� VRFNHW� GHVFULSWRUUHWXUQHG�IURP�VRFNHW���
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ��� LV�UHWXUQHG��2WKHUZLVH���� LV�UHWXUQHG�
([DPSOH� �WDNHQ�IURP�%HHM
V�JXLGH��LQFOXGH��VWULQJ�K!�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!�LQFOXGH��QHWLQHW�LQ�K!
�GHILQH�'(67B,3��������������GHILQH�'(67B3257�����
PDLQ��^ LQW�VRFNIG�VWUXFW�VRFNDGGBLQ�GHVWBDGGU�

VRFNIG� �VRFNHW�$)B,1(7��62&.B675($0�������� GR�VRPH�HUURU�FKHFNLQJ�
GHVWBDGGU�VLQBIDPLO\� �$)B,1(7���� KRVW�E\WH�RUGHUGHVW�BDGGU�VLQBSRUW� �KWRQV�'(67B3257����� VKRUW��QHWZRUN�E\WH�RUGHUGHVW�BDGGU�VLQBDGGU�VBDGGU� �LQHWBDGGU�'(67B,3��PHPVHW��	��GHVW�BDGGU�VLQB]HUR���
?�
�������� ]HUR�WKH�UHVW�RI�WKH�VWUXFW
�� GRQ
W�IRUJHW�\RXU�HUURU�FKHFNLQJ�IRU�FRQQHFWFRQQHFW�VRFNIG���VWUXFW�VRFNDGGU�
�	GHVWBDGGU��VL]HRI�VWUXFW�VRFNDGGU���«`
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6<1236,6LQW�VHOHFW�LQW�PD[BIGBSOXVBRQH�� IGBVHW�
UHDGIGV��IGBVHW�ZULWHIGV��IGBVHW�
H[FHSWIGV��VWUXFW�WLPHYDO�
WLPHRXW��
'(6&5,37,21VHOHFW�� LV� JLYHQ� � DUJXPHQWV� RI� W\SH� IGBVHW�� (DFK� RQH� UHSUHVHQWV� D� JURXS� RI� ILOH� GHVFULSWRUV� ZKLFKVHOHFW�� PRQLWRUV�� 7KH� IRXUWK� DUJXPHQW� UHSUHVHQWV� WLPH� GXUDWLRQ�� $IWHU� WKLV� WLPH� WKH� IXQFWLRQ� PXVWUHWXUQ��,I�LW
V�18//�WKH�FDOO�LVQ
W�OLPLWHG�LQ�WLPH�:KHQ�FDOOLQJ�VHOHFW�� WKH�UHDGIGV JURXS�PXVW�FRQWDLQ�ILOH�GHVFULSWRUV�IURP�ZKLFK�ZH�ZDQW�WR�UHDG��WKHZULWHIGV JURXS�PXVW�FRQWDLQ�ILOH�GHVFULSWRUV�WR�ZKLFK�ZH�ZDQW� WR�ZULWH�� WKH�H[HFSWIGV QHHG� WR�FRQWDLQILOH�GHVFULSWRUV�WKDW�ZH�ZDQW�WR�NQRZ�RI�H[FHSWLRQV�RU�HUURUV�LQ�,I�\RX�GRQ
W�FDUH�ZDLWLQJ�IRU�D�FHUWDLQ�VHW��\RX�FDQ�SDVV�DQ�HPSW\�JURXS�XVLQJ�18//�7KH� ILUVW� DUJXPHQW��PD[BIGBSOXVBRQH�� QHHGV� WR� EH� WKH� KLJKHVW� QXPEHU� RI� GHVFULSWRU� LQ� DQ\� RI� WKHJURXSV��SOXV���
)RU�H[DPSOH�,I� \RX� ZDQW� WR� VHH� LI� \RX� FDQ� UHDG� IURP� VWGLQ� DQG� VRPH� VRFNHW� GHVFULSWRU�� VRFNIG�� MXVW� DGG� WKH� ILOHGHVFULSWRUV�� DQG�VRFNIG WR� WKH�VHW�UHDGIGV�� ,Q�WKLV�H[DPSOH�ZLOO� VHW�PD[BIGBSOXVBRQH WR�EH�HTXDOV� WRVRFNIG�� � �ZKLFK�LV�GHILQLWHO\�KLJKHU�WKDQ�VWGLQ�� ���:KHQ�VHOHFW�� UHWXUQV��UHDGIGV ZLOO�EH�PRGLILHG�WR�UHIOHFW�ZKLFK�RI�WKH�ILOH�GHVFULSWRUV�\RX� VHOHFWHG�LVUHDG\�IRU�UHDGLQJ��<RX�FDQ�WHVW�LW�XVLQJ�)'B,66(7�
7R�PDQDJH�WKH�ILOH�GHVFULSWRUV�JURXS�ZH�FDQ�XVH�� PDFURV�)'B&/5�LQW�IG��IGBVHW�
VHW�� �� UHPRYH�D�GHVFULSWRU�IURP�WKH�JURXS)'B,66(7�LQW�IG��IGBVHW�
VHW�� �� FKHFN�LI�D�GHVFULSWRU�LV�LQ�WKH�JURXS)'B6(7�LQW�IG��IGBVHW�
VHW�� �� DGG�D�GHVFULSWRU�WR�WKH�JURXS)'B=(52�IGBVHW�
VHW�� �� QXOOLI\LQJ��FOHDU��WKH�ILOH�GHVFULSWRU�JURXS�
5(7581�9$/8(6:KHQ�WKH�IXQFWLRQ�UHWXUQV�HYHU\�RQH�RI�WKH�JURXSV�FRQWDLQ�D�VXEJURXS�RI�GHVFULSWRUV�WKDW�ZH�FDQ�UHDGIURP��ZULWH�WR��RU�KDG�HUURUV�7KH�UHWXUQ�YDOXH�RI�WKH�IXQFWLRQ�UHSUHVHQWV�WKH�QXPEHU�RI�GHVFULSWRUV�WKDW�DUH�UHDG\�LQ�WKH�� JURXSV�� LV�UHWXUQHG�LI�WKH�IXQFWLRQ�UHWXUQHG�GXH�WR�WLPHRXW DQG�LI�QR�ILOH�LV�UHDG\��� LV�UHWXUQHG�XSRQ�HUURU�
([DPSOH� �WDNHQ�IURP�%HHM
V�JXLGH��LQFOXGH��VWGLR�K!�LQFOXGH��V\V�WLPH�K!�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��XQLVWG�K!
�GHILQH�67',1�� �� IG�IRU�VWGLQ
LQW�PDLQ����� WKH�IROORZLQJ�FRGH�ZDLWV���� VHFRQGV�IRU�VRPHWKLQJ�WR�DSSHDU�RQ�VWGLQ^ VWUXFW�WLPHYDO�WY�IGBVHW�UHDGIGV�WY�WYBVHF� ���WY�WYBXVHF� ����������� PLFUR�VHFV

)'B=(52�	UHDGIGV��)'B6(7�67',1��	UHDGIGV��
�� GRQ
W�FDUH�DERXW�ZULWHIGV�DQG�H[FHSWIGVVHOHFW�67',1�� ���	UHDGIGV��18//��18//��	WY��
LI��)'B,66(7�67',1��	UHDGIGV��SULQWI��$�NH\�ZDV�SUHVVHG�?Q���HOVH SULQWI��7LPHG�RXW?Q���`
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6<1236,6VWUXFW�KRVWHQW�
JHWKRVWE\QDPH�FRQVW�FKDU�
KRVWQDPH��VWUXFW�KRVWHQW�^FKDU� 
KBQDPH���� RIILFLDO�QDPH�RI�WKH�KRVWFKDU� 

KBDOLDVHV���� D�18//�WHUPLQDWHG�DUUD\�RI�DOWHUQDWH�QDPHV�IRU�WKH�KRVWLQW KBDGGUW\SH���� WKH�W\SH�RI�DGGUHVV�EHLQJ�UHWXUQHG��XVXDOO\�$)B,1(7LQW KBOHQJWK���� WKH�OHQJWK�RI�WKH�DGGUHVV�LQ�E\WHVFKDU 

KBDGGUBOLVW���
�D�]HUR�WHUPLQDWHG�DUUD\�RI�QHWZRUN�DGGUHVVHV�IRU�KRVW��+RVWDGGUHVVHV�DUH�LQ�1HWZRUN�%\WH�2UGHU��
�
�̀GHILQH�KBDGGU�KBDGGUBOLVW>�@ �� WKH�ILUVW�DGGUHVV�LQ�KBDGGUBOLVW�
'(6&5,37,21JHWKRVWE\QDPH�� LV�XVHG�WR�ILQG�WKH�DGGUHVV�RI�WKH�FRPSXWHU�E\�LWV�QDPH�
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ��WKH�IXQFWLRQ�UHWXUQV�D�SRLQWHU�WR�D�VWUXFWXUH�WKDW�GHVFULEHV�WKH�GHVLUHG�FRPSXWHU�2WKHUZLVH��18//�LV�UHWXUQHG�DQG�WKH�JOREDO�YDULDEOH�KBHUUQR LV�VHW�WR�LQGLFDWH�WKH�HUURU�
([DPSOH�
LI�����KS� �JHWKRVWE\QDPH�DUJY>�@���  �18//�^ KHUURU��JHWKRVWE\QDPH���H[LW����
S̀ULQWI��&RQQHFWLRQ�LQIRUPDWLRQ��?Q���SULQWI��KRVW�QDPH���V?Q���KS�!KBQDPH��SULQWI��,3�DGGUHVV���V?Q���LQHWBQWRD�
��VWUXFW�LQBDGGU�
�KS�!KBDGGU����
6<1236,6�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!
VL]HBW�UHFY�LQW�VG��YRLG�
EXI��VL]HBW�OHQJWK��LQW�IODJV��
'(6&5,37,21VG LV�WKH�VRFNHW�IURP�ZKLFK�ZH�UHDG�WKH�LQIRUPDWLRQ��EXI LV�WR�ZKHUH�WR�UHDG�WKH�LQIRUPDWLRQ��OHQJWK LVKRZ�PDQ\�E\WHV�WR�UHDG�IODJV LQIOXHQFH�RQ�WKH�ZD\�WKH�GDWD�LV�UHDG��,W�LV�IRUPHG�E\�RU
LQJ�RQH�RU�PRUH�RI�WKH�YDOXHV��� 06*B3((.��WKH�SURFHVV�FDQ��SHHN��DW�WKH�LQIRUPDWLRQ�ZLWKRXW�UHDOO\�UHFHLYLQJ�LW��� 06*B22%��LJQRUHV�UHJXODU�LQIRUPDWLRQ�DQG�RQO\�UHFHLYHV��RXW�RI�EDQG��LQIRUPDWLRQ��IRU�H[DPSOH�LQWHUUXSW�VLJQDOV��� 06*B:$,7$//��UHFY�� ZLOO�HQG�RQO\�ZKHQ�WKH�ZKROH�UHTXHVWHG�GDWD�LV�DYDLODEOH��EORFNHG��,I�IODJ LV�� LW�EHKDYHV�OLNH�UHDG���
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ��WKH�IXQFWLRQ�UHWXUQV�WKH�QXPEHU�RI�E\WHV�UHDG��2WKHUZLVH���� LV�UHWXUQHG�,I�UHFY�� UHWXUQV�� LW�PHDQV�WKDW�WKH�UHPRWH�VLGH�KDV�FORVHG�WKH�FRQQHFWLRQ�
6<1236,6�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!
VL]HBW�VHQG�LQW�VG��FRQVW�YRLG�
PVJ��VL]HBW�OHQJWK��LQW�IODJV��
'(6&5,37,21VG LV�WKH�VRFNHW�WR�ZKLFK�ZH�VHQG�WKH�LQIRUPDWLRQ��PVJ LV�IURP�ZKHUH�WR�VHQG�WKH�LQIRUPDWLRQ��OHQJWK LVKRZ�PDQ\�E\WHV�WR�VHQG�IODJV LQIOXHQFH�RQ�WKH�ZD\�WKH�GDWD�LV�VHQW��,W�LV�IRUPHG�E\�RU
LQJ�RQH�RU�PRUH�RI�WKH�YDOXHV�
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�� 06*B22%��VHQG�RQO\��RXW�RI�EDQG��LQIRUPDWLRQ��� 06*B'2175287(�� WKH� PHVVDJH� ZLOO� EH� VHQW� LJQRULQJ� URXWLQJ� FRQGLWLRQV� RI� WKH� SURWRFRO�� ,WXVXDOO\�PHDQV� WKDW� WKH�PHVVDJH�ZLOO� EH� VHQW� XVLQJ� WKH�PRVW� GLUHFW� URXWH� DQG� QRW� QHFHVVDULO\� WKHIDVWHVW�RQH�,I�IODJ LV�� LW�EHKDYHV�OLNH�ZULWH���
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ��WKH�IXQFWLRQ�UHWXUQV�WKH�QXPEHU�RI�E\WHV�UHDG��2WKHUZLVH���� LV�UHWXUQHG�
,PSRUWDQW�x ,I�D�SURFHVV�WULHV�WR�ZULWH�RU�VHQG�LQIRUPDWLRQ�WR�D�FORVHG�VRFNHW�D�6,*3,3(�VLJQDO�ZLOO�EH�UHWXUQHG�x ,I�UHDG RU�UHFY UHWXUQV�� LW�PHDQV�ZH�JRW�WR�(2)�DQG�WKXV�WR�WKH�HQG�RI�WKH�FRQQHFWLRQ��7KDW
V�ZK\LW
V�LPSRUWDQW�WR�FKHFN�WKH�UHWXUQ�YDOXH�RI�WKRVH�IXQFWLRQV�
6<1236,6�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!
VL]HBW�VHQGWR�LQW�VG��FRQVW�YRLG�
PVJ��VL]HBW�OHQJWK��LQW�IODJV��FRQVW�VWUXFW�VRFNDGGU�
WR��LQW�WROHQ��
'(6&5,37,21/LNH�VHQG�� ZLWK�WKH�IROORZLQJ�DGGLWLRQV�WR LV�D�SRLQWHU�WR�D�VWUXFW�VRFNDGGU ZKLFK�FRQWDLQV�WKH�GHVWLQDWLRQ�,3�DGGUHVV�DQG�SRUW�WROHQ LV�VHW�WR�VL]HRI�VWUXFW�VRFNDGGU��
5(7851�9$/8(68SRQ� VXFFHVVIXO� UHWXUQ�� WKH� IXQFWLRQ� UHWXUQV� WKH� QXPEHU� RI� E\WHV� DFWXDOO\� VHQW�� 2WKHUZLVH�� �� LVUHWXUQHG�
6<1236,6�LQFOXGH��V\V�W\SHV�K!�LQFOXGH��V\V�VRFNHW�K!
VL]HBW�UHFYIURP�LQW�VG��FRQVW�YRLG�
EXI��VL]HBW�OHQJWK��LQW�IODJV��VWUXFW�VRFNDGGU�
IURP��LQW�
IURPOHQ��
'(6&5,37,21/LNH�UHFY�� ZLWK�WKH�IROORZLQJ�DGGLWLRQV�IURP LV� D� SRLQWHU� WR� D� ORFDO� VWUXFW� VRFNDGGU WKDW� ZLOO� EH� ILOOHG� ZLWK� WKH� ,3� DGGUHVV� DQG� SRUW� RI� WKHRULJLQDWLRQ�PDFKLQH�IURPOHQ LV�SRLQWHU� WR� ORFDO� LQW� WKDW� VKRXOG�EH� LQLWLDOL]HG� WR�VL]HRI�VWUXFW� VRFNDGGU���:KHQ� WKH�IXQFWLRQUHWXUQV��IURPOHQ ZLOO�FRQWDLQ�WKH�OHQJWK�RI�WKH�DGGUHVV�DFWXDOO\�VWRUHG�LQ�IURP�
5(7851�9$/8(68SRQ� VXFFHVVIXO� UHWXUQ�� WKH� IXQFWLRQ� UHWXUQV� WKH� QXPEHU� RI� E\WHV� DFWXDOO\� UHFHLYHG��2WKHUZLVH�� �� LVUHWXUQHG�
6<1236,6LQW�FORVH�LQW�VG��
'(6&5,37,21FORVHV�WKH�FRQQHFWLRQ�
5(7851�9$/8(68SRQ�VXFFHVVIXO�UHWXUQ��� LV�UHWXUQHG��2WKHUZLVH���� LV�UHWXUQHG�
FRPSLODWLRQ� JFF��OVRFNHW��OQVO��R�P\BVHUYHU�VHUYHU�F �VDPH�IRU�FOLHQW�
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1RWH� ELQG���PLJKW�IDLO�DQG�UHWXUQ��$GGUHVV�DOUHDG\�LQ�XVH���7KDW
V�EHFDXVH�D�VRFNHW�WKDW�ZDV�FRQQHFWHGLV�VWLOO�KDQJLQJ�DURXQG�LQ� WKH�NHUQHO��DQG�LW
V�KRJJLQJ� WKH�SRUW��<RX�FDQ�HLWKHU�ZDLW� IRU� LW� WR� FOHDU�� RUDOORZ�\RXU�SURJUDP�WR�UHXVH�LW�E\�ZULWLQJ�
FKDU�\HV� �
�
�LI��VHWVRFNRSW�OLVWHQHU��62/B62&.(7��62B5(86($''5��	\HV��VL]HRI�LQW����  ����^ SHUURU��VHWVRFNRSW���H[LW����`
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VHUYHU�F
� �
�VHUYHU�SURFHVV�
�� �LQFOXGH��FW\SH�K!� �LQFOXGH��V\V�W\SHV�K!� �LQFOXGH��V\V�VRFNHW�K!� �LQFOXGH��QHWLQHW�LQ�K!� �LQFOXGH��VLJQDO�K!�� �GHILQH�3257180����� �� WKH�SRUW�FOLHQWV�ZLOO�EH�FRQQHFWLQJ�WR� �GHILQH�%$&./2*��� �� KRZ�PDQ\�SHQGLQJ�FRQQHFWLRQV�TXHXH�ZLOO�KROG���� YRLG�FDWFKHU�LQW�VLJ���� LQW�QV���� QHZ�VRFNHW�IURP�DFFHSW���� PDLQ�LQW�DUJF��FKDU
�DUJY>@��� ^�� LQW�V���� WKH�PDLQ�VRFNHW�� FKDU�F��� VWUXFW�VRFNDGGUBLQ�VHUYHU� �^$)B,1(7��3257180��,1$''5B$1<`����� �
�DQRWKHU�RSWLRQ��� VHUYHU�VLQBIDPLO\� �$)B,1(7��� VHUYHU�VLQBSRUW� �KWRQV�3257180���� VHUYHU�VLQBDGGU�VBDGGU� �KWRQO�,1$''5B$1<����� P\�,3�� E]HUR��	�VHUYHU�VLQB]HUR��������� WKH�IXQFWLRQ�E]HUR�]HURHV�RXW�D�EXIIHU�RI�WKH�VSHFLILHG�OHQJWK�� 
����� VLJQDO�6,*3,3(��FDWFKHU����� WR�FDWFK�D�GHDWK�RI�D�FOLHQW�� VLJQDO�6,*&+/'��FDWFKHU����� WR�ZDLW�IRU�ILQLVKHG�FKLOG��DYRLGLQJ�]RPELHV��� VLJQDO�6,*7(50��FDWFKHU����� WR�IUHH�WKH�SRUWV�WKDW�ZH
YH�XVHG�ZKHQ�SURJUDP�WHUPLQDWHV���� �� FUHDWH�D�VRFNHW�� LI�����V� �VRFNHW�$)B,1(7��62&.B675($0������������� ^�� SHUURU��VRFNHW����� H[LW������ `���� �� ELQG�WKH�VRFNHW�WR�DQ�DGGUHVV�� LI���ELQG�V���VWUXFW�VRFNDGGU
�	VHUYHU��VL]HRI�VHUYHU���������� ^�� SHUURU��ELQG����� H[LW������ `���� �� VWDUW�OLVWHQLQJ�IRU�LQFRPLQJ�FRQQHFWLRQV�� LI���OLVWHQ�V��%$&./2*�������� ^�� SHUURU��OLVWHQ����� H[LW������ `���� IRU���������� ^�� �� DFFHSW�D�FRQQHFWLRQ�� LI�����QV� �DFFHSW�V��18//��18//���������� ^�� SHUURU��DFFHSW����� FRQWLQXH�
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�� `���� VZLWFK���IRUN������� VSDZQ�D�FKLOG�WR�GHDO�ZLWK�WKH�FRQQHFWLRQ�� ^�� FDVH������ SHUURU��IRUN����� EUHDN��� FDVH������ FKLOG��VHQG�DQG�UHFHLYH�LQIRUPDWLRQ�WR�IURP�WKH�FOLHQW�� ZKLOH���UHFY�QV��	F��������!����� ^�� F� �WRXSSHU�F������ LI���VHQG�QV��	F�������������� ^�� SHUURU��VHQG����� H[LW������ `�� `�� FORVH�QV���� H[LW������ GHIDXOW���� SDUHQW�� SULQWI��JRW�FRQQHFWLRQ?Q����� `�� �� DW�SDUHQW��FORVH�QV�DQG�FRQWLQXH�LQ�WKH�ORRS�� FORVH�QV���� `�� H[LW������ `���� YRLG�FDWFKHU�LQW�VLJ��� ^�� VZLWFK��VLJ��� ^�� FDVH�6,*&+/'��� VLJQDO�6,*&+/'��FDWFKHU����� WR�FDWFK�IXWXUH�FKLOGUHQ�� SULQWI��FOLHQW�LV�GRQH?Q����� ZDLW�18//���� EUHDN��� FDVH�6,*3,3(��� SULQWI��FOLHQW�GLHG?Q����� FORVH�QV����� H[LW������� FDVH�6,*7(50���� H[LW������� `��� `
OLQH�����:H�ZDQW�WKDW�ZKHQ�WKH�FKLOG�FORVHV�QV WKH�FOLHQW�ZLOO�UHFHLYH�(2)��,I�WKHUH�LV�VWLOO�D�SURFHVV�WKDWGLGQ
W�FORVH�QV WKLV�ZRQ
W�KDSSHQ��7KDW
V�ZK\�WKH�SDUHQW�QHHGV�WR�FORVH�QV DV�ZHOO�
OLQH�����:KHQ�WU\LQJ�WR�ZULWH�WR�D�VRFNHW�WKDW�WKH�FOLHQW�FORVHG�Æ EURNHQ�SLSH�
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FOLHQW�F
� �
�FOLHQW�SURFHVV�
�� �LQFOXGH��VWGLR�K!� �LQFOXGH��FW\SH�K!� �LQFOXGH��V\V�W\SHV�K!� �LQFOXGH��V\V�VRFNHW�K!� �LQFOXGH��QHWLQHW�LQ�K!� �LQFOXGH��DUSD�LQHW�K!� �LQFOXGH��QHWGE�K!��� PDLQ�LQW�DUJF��FKD�
DUJY>@��� ^�� LQW�V��� FKDU�F��� VWUXFW�VRFNDGGUBLQ�VD��� VWUXFW�KRVWHQW�
KS��� LQW�SRUW����� LI��DUJF�� ����� ^�� ISULQWI�VWGHUU���8VDJH���V�VHUYHU�SRUW?Q���DUJY>�@���� H[LW������� `���� LI�����KS� �JHWKRVWE\QDPH�DUJY>�@���  �18//��� ^�� ISULQWI�VWGHUU����V��,QYDOLG�KRVW�QDPH?Q���DUJY>�@���
�EHWWHU�XVH�KHUURU��JHWKRVWE\QDPH���
��� H[LW������� `���� SRUW� �DWRL�DUJY>�@������ LI��SRUW���������� ^�� ISULQWI�VWGHUU����V��,QYDOLG�SRUW�QXPEHU?Q���DUJY>�@���� H[LW������ `���� E]HUR��	�VD�VLQB]HUR�������� VD�VLQBIDPLO\� �$)B,1(7��� EFRS\�KS��!�KBDGGU��	VD�VLQBDGGU�VBDGGU��KS��!�KBOHQJWK���� �
�DQRWKHU�RSWLRQ��LI�WKH�,3�RI�WKH�VHUYHU�LV�NQRZQ�ZH�FDQ�XVH��� VD�VLQBDGGU�VBDGGU� �LQHWBDGGU�������������� 
����� VD�VLQBSRUW� �SRUW����� �� FUHDWH�D�VRFNHW�� LI����V� �VRFNHW�$)B,1(7��62&.B675($0������������� ^�� SHUURU��VRFNHW����� H[LW������ `���� �� FRQQHFW�VRFNHW�WR�VHUYHUV
�� LI��FRQQHFW�V���VWUXFW�VRFNDGGU�
�	VD��VL]HRI�VD�������
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�� ^�� SHUURU��FRQQHFW����� H[LW������ `���� ZKLOH����F� �JHWFKDU����� �(2)���� VHQG�DQG�UHFHLYH�LQIRUPDWLRQ�WR�IURP�WKH�VHUYHU�� ^�� LI����VHQG�V��	F�������������� ^�� SHUURU��VHQG����� H[LW������ `���� VZLWFK��UHFY�V��	F����������� ^�� FDVH������ SHUURU��UHFY����� H[LW������ FDVH����� ISULQWI�VWGHUU���VHUYHU�GLHG?Q����� FORVH�V���� H[LW������ GHIDXOW��� SXWFKDU�F���� `�� `�� FORVH�V���� H[LW������ `OLQH�����XVLQJ�EFRS\�� WR�FRS\�WKH�,3�DGGUHVV�WR�WKH�DSSURSULDWH�SODFH�LQ�WKH�VD VWUFXWXUHKS��!�KBDGGU��WKH�ILHOG�LQ�KS ZKHUH�WKH�,3�DGGUHVV�UHVLGHV�	VD�VLQBDGGU�VBDGGU��WKH�FRS\�GHVWLQDWLRQ��WKH�DGGUHVV�ILHOG�LQ�VD��KS�!KBOHQJWK��KRZ�PDQ\�E\WHV�WR�FRS\�EFRS\ FRSLHV�D�VSHFLILHG�QXPEHU�RI�E\WHV�IURP�D�VRXUFH�WR�D�WDUJHW�EXIIHU�7KH�EFRS\�DQG�E]HUR IXQFWLRQV�DUH�IXQFWLRQV�GHDOLQJ�ZLWK�DUUD\V�RI�E\WHV�5XQQLQJ�([DPSOH�� !�JFF�VHUYHU�F��O[QHW��R�VHUYHU� !�JFF�FOLHQW�F��O[QHW��R�FOLHQW� !�VHUYHU�	 �� UXQQLQJ�WKH�VHUYHU�LQ�EDFNJURXQG>�@������� !�FOLHQW�VXQOLJKW����� �� UXQQLQJ� WKH� FOLHQW ZLWK� WKHFRPSXWHU�QDPH�DQG�SRUW�QXPEHUJRW�FRQQHFWLRQDEFGHIJKLMNOPQRSTUVWXYZ[\]$%&'()*+,-./0123456789:;<=+DYH�D�QLFH�GD\+$9(�$�1,&(�'$<A' �� VHQGLQJ�(2)FOLHQW�GRQH� !�FOLHQW�VXQOLJKW�����JRW�FRQQHFWLRQVHUYHU�VWLOO�ZRUNLQJ6(59(5�67,//�:25.,1*A'FOLHQW�GRQH� !�MREV>�@�� 5XQQLQJ VHUYHU� !�NLOO��� ��>�@�.LOOHG VHUYHU
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([DPSOH� �WDNHQ�IURP�%HHM
V�JXLGH�
7KLV�SURJUDP�DFWV�OLNH�D�VLPSOH�PXOWL�XVHU�FKDW�VHUYHU��6WDUW�LW�UXQQLQJ�LQ�RQH�ZLQGRZ��WKHQ�WHOQHW�WR�LW�WHOQHW�KRVWQDPH�������IURP�PXOWLSOH�RWKHU�ZLQGRZV��:KHQ�\RX�W\SH�VRPHWKLQJ�LQ�RQH�WHOQHW�VHVVLRQ�LW�VKRXOG�DSSHDU�LQ�DOO�WKH�RWKHUV�
VHOHFWVHUYHU�F

� �LQFOXGH��VWGLR�K!� �LQFOXGH��VWGLOE�K!� �LQFOXGH��VWULQJ�K!� �LQFOXGH��XQLVWG�K!� �LQFOXGH��V\V�W\SHV�K!� �LQFOXGH��V\V�VRFNHW�K!� �LQFOXGH��QHWLQHW�LQ�K!� �LQFOXGH��DUSD�LQHW�K!��� �GHILQH�3257����� �� SRUW�ZH
UH�OLVWHQLQJ�RQ���� LQW�PDLQ���� ^�� IGBVHW�PDVWHU�� �� PDVWHU�ILOH�GHVFULSWRU�OLVW�� IGBVHW�UHDGBIGV� �� WHPS�ILOH�GHVFULSWRU�OLVW�IRU�VHOHFW���� VWUXFW�VRFNDGGUBLQ�P\DGGU�� �� VHUYHU�DGGUHVV�� VWUXFW�VRFNDGGUBLQ�UHPRWHDGGU�� �� FOLHQW�DGGUHVV�� LQW�IGPD[� �� PD[LPXP�ILOH�GHVFULSWRU�QXPEHU�� LQW�OLVWHQHU� �� OLVWHQLQJ�VRFNHW�GHVFULSWRU�� LQW�QHZIG� �� QHZO\�DFFHSW��HG�VRFNHW�GHVFULSWRU�� FKDU�EXI>���@� �� EXIIHU�IRU�FOLHQW�GDWD�� FKDU�\HV� �
�
� �� IRU�VHWVRFNRSW���62B5(86($''5��EHORZ�� LQW�DGGUOHQ��� LQW�L��M����� )'B=(52�	PDVWHU�� �� FOHDU�PDVWHU�DQG�WHPS�VHWV�� )'B=(52�	UHDGBIGV������ �� JHW�WKH�OLVWHQHU�� LI���OLVWHQHU� �VRFNHW�$)B,1(7��62&.B675($0������  �����^�� SHUURU��VRFNHW����� H[LW������ `���� �� ORVH�WKH�SHVN\��DGGUHVV�DOUHDG\�LQ�XVH��HUURU�PHVVDJH�� LI��VHWVRFNRSW�OLVWHQHU��62/B62&.(7��62B5(86($''5��	\HV��VL]HRI�LQW���  �����^�� SHUURU��VHWVRFNRSW����� H[LW������ `���� �� ELQG�� P\DGGU�VLQBIDPLO\� �$)B,1(7��� P\DGGU�VLQBDGGU�VBDGGU� �,1$''5B$1<��� P\DGGU�VLQBSRUW� �KWRQV�3257���� PHPVHW�	�P\DGGU�VLQB]HUR���
?�
������� LI��ELQG�OLVWHQHU���VWUXFW�VRFNDGGU�
�	P\DGGU��VL]HRI�P\DGGU���  �����^�� SHUURU��ELQG����� H[LW������ `���� �� OLVWHQ�� LI��OLVWHQ�OLVWHQHU������  �����^
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�� SHUURU��OLVWHQ����� H[LW������ `���� �� DGG�WKH�OLVWHQHU�WR�WKH�PDVWHU�VHW�� )'B6(7�OLVWHQHU��	PDVWHU������ �� NHHS�WUDFN�RI�WKH�ELJJHVW�ILOH�GHVFULSWRU�� IGPD[� �OLVWHQHU���� VR�IDU��LW
V�WKLV�RQH���� �� PDLQ�ORRS�� IRU�������^�� UHDGBIGV� �PDVWHU���� FRS\�LW�� LI��VHOHFW�IGPD[�� ���	UHDGBIGV��18//��18//��18//��  �����^�� SHUURU��VHOHFW����� H[LW������ `���� �� UXQ�WKURXJK�WKH�H[LVWLQJ�FRQQHFWLRQV�ORRNLQJ�IRU�GDWD�WR�UHDG�� IRU��L� ����L�� �IGPD[��L����^�� LI��)'B,66(7�L��UHDGBIGV���^��� ZH�JRW�RQH���� LI��L�  �OLVWHQHU��^�� �� KDQGOH�QHZ�FRQQHFWLRQV�� DGGUOHQ� �VL]HRI�UHPRWHDGGU���� LI���QHZIG� �DFFHSW�OLVWHQHU���VWUXFW�VRFNDGGU�
��	UHPRWHDGGU��	DGGUOHQ���  �����^�� SHUURU��DFFHSW����� `�HOVH�^�� )'B6(7�QHZIG��	PDVWHU����� DGG�WR�PDVWHU�VHW�� LI��QHZIG�!�IGPD[���� NHHS�WUDFN�RI�WKH�PD[LPXP�� IGPD[� �QHZIG��� SULQWI��VHOHFWVHUYHU��QHZ�FRQQHFWLRQ�IURP��V�RQ�VRFNHW��G?Q���� LQHWBQWRD�UHPRWDGGU�VLQBDGGU���QHZIG���� `�� `�HOVH�^�� �� KDQGOH�GDWD�IURP�D�FOLHQW�� LI��QE\WHV� �UHFY�L��EXI��VL]HRI�EXI������� ����^�� �� JRW�HUURU�RU�FRQQHFWLRQ�FORVHG�E\�FOLHQW�� LI��QE\WHV�  ����^�� �� FRQQHFWLRQ�FORVHG�� SULQWI��VHOHFWVHUYHU��VRFNHW��G�KXQJ�XS?Q���L���� `�HOVH�^�� SHUURU��UHFY����� `�� FORVH�L����� E\H��� )'B&/5�L��	PDVWHU���� UHPRYHU�IURP�PDVWHU�VHW�� `�HOVH�^�� �� ZH�JRW�VRPH�GDWD�IURP�D�FOLHQW��� IRU��M� ����M�� �IGPD[��M����^��� �� VHQG�WR�HYHU\RQH���� LI��)'B,66(7�M��	PDVWHU���^��� �� H[FHSW�WKH�OLVWHQHU�DQG�RXUVHOYHV��� LI��M�� �OLVWHQHU�		�M� �L��^��� LI��VHQG�M��EXI��QE\WHV�����  �����^��� SHUURU��VHQG����� `��� `��� `��� HQG�LI�� )'B,66(7��� `��� HQG�IRU�� M��� `��� HQG�HOVH�� UHFY��� `��� HQG�HOVH�� L�  �OLVWHQHU
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��� `��� HQG�LI�� )'B,66(7��� `��� HQG�IRU�� L�� �IGPD[��� `��� HQG�IRU��������� `��� HQG�PDLQ
([SODQDWLRQ�7KHUH�DUH�� ILOH�GHVFULSWRU� VHWV��PDVWHU DQG�UHDGBIGV��PDVWHU KROGV� DOO� WKH� VRFNHW� GHVFULSWRUV� WKDW� DUHFXUUHQWO\�FRQQHFWHG��DV�ZHOO�DV�WKH�VRFNHW�GHVFULSWRU�WKDW�LV�OLVWHQLQJ�IRU�QHZ�FRQQHFWLRQV�:H�QHHG�� VHWV�EHFDXVH�VHOHFW�� DFWXDOO\�FKDQJHV WKH�VHW�\RX�SDVV�LQWR�LW� WR�UHIOHFW�ZKLFK� VRFNHWV�DUHUHDG\�WR�UHDG��6LQFH�WKHUH�LV�D�QHHG�WR�NHHS�WUDFN�RI�WKH�FRQQHFWLRQV�IURP�RQH�FDOO�RI�VHOHFW�� WR�WKH�QH[W�LW�PXVW�EH�VWRUHG�VRPHZKHUH��$W� WKH� ODVW�PLQXWH��ZH�FRS\� WKH�PDVWHU LQWR� WKH�UHDGBIGV DQG� WKHQ�FDOOVHOHFW���1RWH�WKDW�HYHU\�WLPH�D�QHZ�FRQQHFWLRQ�LV�PDGH�\RX�QHHG�WR�DGG�LW�WR�WKH�PDVWHU VHW��DQG�HYHU\�WLPH�DFRQQHFWLRQ�FORVHV��\RX�KDYH�WR�UHPRYH�LW�IURP�WKH�PDVWHU VHW�:H� FKHFN� WR� VHH� ZKHQ� WKH� OLVWHQHU VRFNHW� LV� UHDG\� WR� UHDG�� :KHQ� LW� LV�� LW� PHDQV� ZH� KDYH� D� QHZFRQQHFWLRQ�SHQGLQJ��DQG�ZH�DFFHSW�� LW�DQG�DGG�LW�WR�WKH�PDVWHU VHW��6LPLODUO\��ZKHQ�D�FOLHQW�FRQQHFWLRQLV� UHDG\� WR� UHDG�� DQG� UHFY�� UHWXUQV� ��� ZH� NQRZ� WKH� FOLHQW� KDV� FORVHG� WKH� FRQQHFWLRQ�� DQG� ZH� PXVWUHPRYH�LW�IURP�WKH�PDVWHU VHW�,I�WKH�FOLHQW�UHFY�� UHWXUQV�QRQ�]HUR��WKHQ�VRPH�GDWD�KDV�EHHQ�UHFHLYHG��6R�ZH�JHW�LW�DQG�WKHQ�JR�WKURXJKWKH�PDVWHU OLVW�DQG�VHQG�WKDW�GDWD�WR�DOO�WKH�UHVW�RI�WKH�FRQQHFWHG�FOLHQWV�



¡¹§®¤�©²£®¬�¤·¬§®¤��¯¬© �¸¡�º¨©±¸¡©°¥ ¤¬²´¤�º¥«¸²®�������

��

&OLHQW�6HUYHU�� 8VLQJ�7KUHDGV�LQVWHDG�RI�IRUN���� ([DPSHOV�
$�VWDQGDUG�VRFNHW�VHUYHU�VKRXOG�OLVWHQ�RQ�D�VRFNHW�SRUW�DQG��ZKHQ�D�PHVVDJH�DUULYHV��IRUN�D�SURFHVV�WRVHUYLFH� WKH� UHTXHVW�� 6LQFH� D� IRUN�� V\VWHP� FDOO� ZRXOG� EH� XVHG� LQ� D� QRQWKUHDGHG� SURJUDP�� DQ\FRPPXQLFDWLRQ�EHWZHHQ�WKH�SDUHQW�DQG�FKLOG�ZRXOG�KDYH�WR�EH�GRQH�WKURXJK�VRPH�VRUW�RI�LQWHUSURFHVVFRPPXQLFDWLRQ�:H�FDQ�UHSODFH�WKH�IRUN�� FDOO�ZLWK�D�WKUBFUHDWH�� FDOO��'RLQJ�VR�RIIHUV�D�IHZ�DGYDQWDJHV��WKUBFUHDWH��FDQ� FUHDWH� D� WKUHDG� PXFK� IDVWHU� WKDQ� D� IRUN�� FRXOG� FUHDWH� D� QHZ� SURFHVV�� DQG� DQ\� FRPPXQLFDWLRQEHWZHHQ�WKH��VHUYHU��DQG�WKH�QHZ�WKUHDG�FDQ�EH�GRQH�ZLWK�FRPPRQ�YDULDEOHV��7KLV�WHFKQLTXH�PDNHVWKH� LPSOHPHQWDWLRQ� RI� WKH� VRFNHW� VHUYHU�PXFK� HDVLHU� WR� XQGHUVWDQG� DQG� VKRXOG� DOVR�PDNH� LW� UHVSRQGPXFK�IDVWHU�WR�LQFRPLQJ�UHTXHVWV�7KH� VHUYHU� SURJUDP� ILUVW� VHWV� XS� DOO� WKH� QHHGHG� VRFNHW� LQIRUPDWLRQ��7KLV� LV� WKH�EDVLF� VHWXS� IRU� PRVWVRFNHW� VHUYHUV�� 7KH� VHUYHU� WKHQ� HQWHUV� DQ� HQGOHVV� ORRS�� ZDLWLQJ� WR� VHUYLFH� D� VRFNHW� SRUW�� :KHQ� DPHVVDJH�LV�VHQW�WR�WKH�VRFNHW�SRUW��WKH�VHUYHU�ZDNHV�XS�DQG�FUHDWHV�D�QHZ�WKUHDG�WR�KDQGOH�WKH�UHTXHVW�1RWLFH� WKDW� WKH� VHUYHU� FUHDWHV� WKH� QHZ� WKUHDG� DV� D� GHWDFKHG� WKUHDG DQG� DOVR� SDVVHV� WKH� VRFNHWGHVFULSWRU�DV�DQ�DUJXPHQW�WR�WKH�QHZ�WKUHDG�7KH�QHZO\�FUHDWHG�WKUHDG�FDQ�WKHQ�UHDG�RU�ZULWH��LQ�DQ\�IDVKLRQ� LW�ZDQWV��WR� WKH�VRFNHW�GHVFULSWRU� WKDWZDV�SDVVHG�WR�LW��$W�WKLV�SRLQW�WKH�VHUYHU�FRXOG�EH�FUHDWLQJ�D�QHZ�WKUHDG�RU�ZDLWLQJ�IRU�WKH�QH[W�PHVVDJHWR�DUULYH��7KH�NH\�LV�WKDW�WKH�VHUYHU�WKUHDG�GRHV�QRW�FDUH�ZKDW�KDSSHQV�WR�WKH�QHZ�WKUHDG�DIWHU�LW�FUHDWHVLW�
([DPSOH�,Q� WKLV� H[DPSOH� �WDNHQ� IURP� WKH�7KUHDGHG�3ULPHU ERRN�E\�'DQLHO�%HUJ� DQG�%LOO�/HZLV��� WKH� FUHDWHGWKUHDG� UHDGV� IURP� WKH� VRFNHW� GHVFULSWRU� DQG� WKHQ� LQFUHPHQWV� D� JOREDO� YDULDEOH�� 7KLV� JOREDO� YDULDEOHNHHSV�WUDFN�RI�WKH�QXPEHU�RI�UHTXHVWV�WKDW�ZHUH�PDGH�WR�WKH�VHUYHU��1RWLFH�WKDW�D�PXWH[�ORFN LV�XVHG�WRSURWHFW� DFFHVV� WR� WKH� VKDUHG� JOREDO� YDULDEOH�� 7KH� ORFN� LV� QHHGHG� EHFDXVH� PDQ\� WKUHDGV� PLJKW� WU\� WRLQFUHPHQW� WKH� VDPH� YDULDEOH� DW� WKH� VDPH� WLPH�� 7KH�PXWH[� ORFN� SURYLGHV� VHULDO� DFFHVV� WR� WKH� VKDUHGYDULDEOH��6HH�KRZ�HDV\�LW�LV�WR�VKDUH�LQIRUPDWLRQ�DPRQJ�WKH�QHZ�WKUHDGV��,I�HDFK�RI�WKH�WKUHDGV�ZHUH�DSURFHVV��WKHQ�D�VLJQLILFDQW�HIIRUW�ZRXOG�KDYH�WR�EH�PDGH�WR�VKDUH�WKLV�LQIRUPDWLRQ�DPRQJ�WKH�SURFHVVHV�7KH�FOLHQW�SLHFH�RI�WKH�H[DPSOH�VHQGV�D�JLYHQ�QXPEHU�RI�PHVVDJHV�WR�WKH�VHUYHU��7KLV�FOLHQW�FRGH�FRXOGDOVR�EH�UXQ�IURP�GLIIHUHQW�PDFKLQHV�E\�PXOWLSOH�XVHUV��WKXV�LQFUHDVLQJ�WKH�QHHG�IRU�FRQFXUUHQF\�LQ�WKHVHUYHU�SURFHVV�
VRFBVHUYHU�F�
� �GHILQH�B5((175$17� �LQFOXGH��VWGLR�K!� �LQFOXGH��V\V�W\SHV�K!� �LQFOXGH��V\V�VRFNHW�K!� �LQFOXGH��QHWLQHW�LQ�K!� �LQFOXGH��VWULQJ�K!� �LQFOXGH��V\V�XLR�K!� �LQFOXGH��XQLVWG�K!� �LQFOXGH��SWKUHDG�K!���� �
�WKH�7&3�SRUW�WKDW�LV�XVHG�IRU�WKLV�H[DPSOH�
��� �GHILQH�7&3B3257����������� �
�IXQFWLRQ�SURWRW\SHV�DQG�JOREDO�YDULDEOHV�
��� YRLG�
GRBFKOG�YRLG�
������ PXWH[BW�ORFN��� LQW VHUYLFHBFRXQW����� PDLQ���� ^�� LQW� VRFNIG��QHZVRFNIG��FOLOHQ��� VWUXFW�VRFNDGGUBLQ�FOLBDGGU��VHUYBDGGU��� SWKUHDGBW�FKOGBWKU���
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�� LI��VRFNIG� �VRFNHW�$)B,1(7��62&.B675($0������������ ^�� ISULQWI�VWGHUU��VHUYHU��FDQ
W�RSHQ�VWUHDP�VRFNHW?Q����� H[LW������ `���� PHPVHW��FKDU�
��	VHUYBDGGU�����VL]HRI�VHUYBDGGU����� VHUYBDGGU�VLQBIDPLO\� �$)B,1(7��� VHUYBDGGU�VLQBDGGU�VBDGGU� �KWRQO�,1$''5B$1<���� VHUYBDGGU�VLQBSRUW� �KWRQV�7&3B3257������ LI�ELQG�VRFNIG���VWUXFW�VRFNDGGU�
��	VHUYBDGGU��VL]HRI�VHUYBDGGU��������� ^�� ISULQWI�VWGHUU��VHUYHU��FDQ
W�ELQG�ORFDO�DGGUHVV?Q����� H[LW������ `���� �
�VHW�WKH�OHYHO�RI�WKUHDG�FRQFXUUHQF\�ZH�GHVLUH�
��� WKUBVHWFRQFXUUHQF\�������� OLVWHQ�VRFNIG��������� IRU����^�� FOLOHQ� �VL]HRI�FOLBDGGU���� QHZVRFNIG� �DFFHSW�VRFNIG���VWUXFW�VRFNDGGU�
��	FOLBDGGU��	FOLOHQ������ LI�QHZVRFNIG������� ^�� ISULQWI�VWGHUU��VHUYHU��DFFHSW�HUURU?Q����� H[LW������ `���� �
�FUHDWH�D�QHZ�WKUHDG�WR�SURFHVV�WKH�LQFRPPLQJ�UHTXHVW�
��� WKUBFUHDWH�18//�����GRBFKOG���YRLG�
��QHZVRFNIG��7+5B'(7$&+('��	FKOGBWKU������ �
�WKH�VHUYHU�LV�QRZ�IUHH�WR�DFFHSW�DQRWKHU�VRFNHW�UHTXHVW�
��� `�� UHWXUQ������ `���� �
�� 7KLV�LV�WKH�URXWLQH�WKDW�LV�H[HFXWHG�IURP�D�QHZ�WKUHDG�� 
����� YRLG�
GRBFKOG�YRLG�
DUJ��� ^�� LQW� P\VRFIG� ��LQW��DUJ��� FKDU GDWD>���@��� LQW� L����� SULQWI��&KLOG�WKUHDG�>�G@��6RFNHW�QXPEHU� ��G?Q���WKUBVHOI����P\VRFIG������ �
�UHDG�IURP�WKH�JLYHQ�VRFNHW�
��� UHDG�P\VRFIG��GDWD���������� SULQWI��&KLOG�WKUHDG�>�G@��0\�GDWD� ��V?Q���WKUBVHOI����GDWD������ �
�VLPXODWH�VRPH�SURFHVVLQJ�
��� IRU��L ��L��������
WKUBVHOI���L������
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�� SULQWI��&KLOG�>�G@��'RQH�3URFHVVLQJ���?Q���WKUBVHOI�������� �
�XVH�D�PXWH[�WR�XSGDWH�WKH�JOREDO�VHUYLFH�FRXQWHU�
��� PXWH[BORFN�	ORFN���� VHUYLFHBFRXQW����� PXWH[BXQORFN�	ORFN������ SULQWI��&KLOG�WKUHDG�>�G@��7KH�WRWDO�VRFNHWV�VHUYHG� ��G?Q���WKUBVHOI����VHUYLFHBFRXQW������ �
�FORVH�WKH�VRFNHW�DQG�H[LW�WKLV�WKUHDG�
��� FORVH�P\VRFIG���� WKUBH[LW��YRLG�
������ `
VRFBFOLHQW�F�
� �LQFOXGH��VWGLR�K!� �LQFOXGH��V\V�W\SHV�K!� �LQFOXGH��V\V�VRFNHW�K!� �LQFOXGH��QHWLQHW�LQ�K!� �LQFOXGH��DUSD�LQHW�K!� �LQFOXGH��VWULQJ�K!� �LQFOXGH��XQLVWG�K!� �LQFOXGH��VWGOLE�K!��� �GHILQH�7&3B3257��������� �GHILQH�6(59B+267B$''5�������������������� PDLQ�LQW�DUJF��FKDU�

DUJY��� ^�� LQW L��VRFNIG��QWLPHV� ����� VWUXFW�VRFNDGGUBLQ�VHUYBDGGU��� FKDU�EXI>��@����� PHPVHW��FKDU�
��	VHUYBDGGU�����VL]HRI�VHUYBDGGU����� VHUYBDGGU�VLQBIDPLO\� �$)B,1(7��� VHUYBDGGU�VLQBDGGU�VBDGGU� �LQHWBDGGU�6(59B+267B$''5���� VHUYBDGGU�VLQBSRUW� �KWRQV�7&3B3257������ LI��DUJF�  ����� QWLPHV� �DWRL�DUJY>�@������ IRU��L ���L���QWLPHV��L����^�� LI���VRFNIG� �VRFNHW�$)B,1(7��62&.B675($0������������ ^�� SHUURU��FOLHQWVRF��FDQ
W�RSHQ�VWUHDP�VRFNHW����� H[LW������ `���� LI��FRQQHFW�VRFNIG���VWUXFW�VRFNDGGU�
��	VHUYBDGGU��VL]HRI�VHUYBDGGU��������� ^�� SHUURU��FOLHQWVRF��FDQ
W�FRQQHFW�WR�VHUYHU����� H[LW������ `���� SULQWI��VHQGLQJ�VHJPHQW��G?Q���L���� VSULQWI�EXI���'$7$�6(*0(17��G���L���� ZULWH�VRFNIG��EXI��VWUOHQ�EXI����� FORVH�VRFNIG���� `
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VHOHFW�H[DPSOH�F� �KWWS���MRGD�FLV�WHPSOH�HGX�aLQJDUJLR�ROG�FLV���V���UHDGLQJV�XQL[��KWPO�7KH�WKLUG�LV�D�VLPSOH�SURJUDP�ZKHUH�D�SURFHVV�UHDGV�IL[HG�VL]H�PHVVDJHV�IURP�WZR�SLSHV��<RX�VKRXOGWHUPLQDWH�WKH�SURJUDP�IURP�WKH�WHUPLQDO�ZLWK�D�&21752/�&�
� �LQFOXGH��V\V�W\SHV�K!� �LQFOXGH��V\V�WLPH�K!� �LQFOXGH��XQLVWG�K!� �LQFOXGH��VWGLR�K!� �GHILQH�0$;/,1(����� LQW�PDLQ�YRLG�� ^� LQW�����L��P��Q��� LQW�����IG�>�@�����
�SLSH�IRU�FRPPXQLFDWLRQV�IURP�FKLOG� WR�SDUHQW�
��� LQW�����IG�>�@�����
�SLSH�IRU�FRPPXQLFDWLRQV�IURP�FKLOG� WR�SDUHQW�
��� SLGBW���SLG��� FKDU����OLQH>0$;/,1(@��� IGBVHW���UHDGVHW��� VWDWLF�VWUXFW�WLPHYDO�WLPHRXW����� LI��SLSH�IG��������^�� SHUURU��SLSH������ H[LW������ `�� LI��SLSH�IG��������^�� SHUURU��SLSH������ H[LW������ `���� �
�FKLOG� 
��� LI����SLG� �IRUN���������^�� SHUURU��IRUN������ H[LW������ `�� HOVH�LI��SLG�  ����^�� FORVH�IG�>�@���� ZKLOH�����^�� ZULWH�IG�>�@���IURP�FKLOG�?Q���0$;/,1(���� VOHHS������ `�� H[LW������ `���� �
�FKLOG� 
��� LI����SLG� �IRUN���������^�� SHUURU��IRUN������ H[LW������ `�� HOVH�LI��SLG�  ����^�� FORVH�IG�>�@���� ZKLOH�����^�� ZULWH�IG�>�@���IURP�FKLOG�?Q���0$;/,1(���� VOHHS�������� `�� H[LW������ `
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��� )'B=(52�	UHDGVHW���� ZKLOH�����^�� )'B6(7�IG�>�@��	UHDGVHW���� )'B6(7�IG�>�@��	UHDGVHW���� LI��VHOHFW�P�	UHDGVHW��18//�18//�18//�������^�� SHUURU��VHOHFW����� H[LW������ `���� LI��)'B,66(7�IG�>�@��	UHDGVHW���^�� Q� �UHDG�IG�>�@��OLQH��0$;/,1(���� ZULWH�67'287B),/(12��OLQH��Q���� `���� LI��)'B,66(7�IG�>�@��	UHDGVHW���^�� Q� �UHDG�IG�>�@��OLQH��0$;/,1(���� ZULWH�67'287B),/(12��OLQH��Q���� `�� `�� H[LW������ `
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