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���,QWURGXFWLRQ���������������������������������������������������������������������������������� ����%DVLF�)XQFWLRQV���������������������������������������������������������������������������� ���� 'DWD� 'LVSOD\� :LQGRZV� &XUUHQW� 6WDWH�� +LVWRULFDO�'DWD�	�3/�6HWWLQJV ������������������������������������������������������������������������� ����6DYLQJ�'DWD�WR�D�)LOH ���������������������������������������������������������������� ����6DYLQJ�DQG�3URJUDPPLQJ�3/�6HWWLQJV ������������������������������ ����8VLQJ�7RROV����������������������������������������������������������������������������������� ����$XWRPDWLF�'DWD�/RJJLQJ�������������������������������������������������������� ����6HULDO�&RPPXQLFDWLRQ�6HWXS ���������������������������������������������� �����'LUHFW�&RPPXQLFDWLRQ ������������������������������������������������� �����&RPPXQLFDWLRQ�YLD�D�0RGHP����������������������������������� �����7KH�3/�(QG �������������������������������������������������������������������������� �����7KH�&RPSXWHU�(QG��������������������������������������������������������� ����'LDO�8S�3URFHGXUHV����������������������������������������������������������������� ����,QWURGXFWLRQ3/&20 DOORZV�D�FRPSXWHU�WR�FRPPXQLFDWH�ZLWK�WKH�3/�VHULHV�VRODU�SRZHU�FRQWUROOHUV�3/&20� UHTXLUHV� DQ� ,%0� FRPSDWLEOH� FRPSXWHU� UX Q�QLQJ�:LQ� ���� ��� RU�17� DQG� D�PRXVH��$�PRGHP� LV�UHTXLUHG� IRU� FRPPXQLFDWLRQ� RYHU� D� WHOHSKRQH� QHW�ZRUN�3/&20�XVHV�LFRQV�LQVWHDG�RI�WH[W�ZKHUHYHU�SRVVLEOH��$� WH[W�H[SODQDWLRQ�RI�HDFK�PDLQ� LFRQ� LV�GLVSOD\HG� LQ�WKH� OHIW� VHFWLRQ� RI� WKH� VWDWXV� EDU�� DQG� LQ� D� EXEEOH�ZKHQ� WKH� SRLQWHU� LV� OHIW� VWLOO� RQ� DQ� LFRQ�� :KHQ�3/&20� LV� EXV\� FRPPXQLFDWLQJ�� D� WLPHU� ZLOO� FRXQW�GRZQ�LQ�WKH�ULJKW�VHFWLRQ�RI�WKH�VWDWXV�EDU�

���%DVLF�)XQFWLRQV([LW� � $OORZV�3/&20�WR�EH�FORVHG�RQ�:LQ���FRP�SXWHUV��DOVR�GLVSOD\V�WKH�YHUVLRQ�QXPEHU�/DQJXDJH� 6HOHFWLRQ� � 7KH� ODQJXDJH� XVHG� FDQ� EH�FKDQJHG�E\�FOLFNLQJ�6HOHFW�/DQJXDJH�DQG�VHOHFWLQJ�WKH�EXWWRQ�RI�D�IODJ��7KH�IRQW�WR�EH�XVHG�FDQ�EH�FKDQJHG�DW�WKH�ERWWRP�RI�WKLV�ZLQGRZ�+HOS��� 2SHQV�WKLV�ILOH�&XUUHQW� 6WDWH� � 'LVSOD\V� EDWWHU\� YROWDJH�� FKDUJH� DQG�ORDG� FXUUHQWV� DQG� DPS� KRXUV� DQG� RWKHU� LQIRUPDWLRQ�DERXW�WKH�VWDWH�ZKLFK�WKH�FRQWUROOHU�LV�LQ�QRZ�+LVWRULFDO� 'DWD� � 'LVSOD\V� WKH� SHUIRUPDQFH� GDWD�ORJJHG�HDFK�GD\�E\� WKH�3/��LQ�JUDSK� IRUP���8S�WR���VHOHFWLRQV�FDQ�EH�GLVSOD\HG�DW�RQFH�3/�6HWWLQJV� � 'LVSOD\V� DQG�DOORZV�PRGLILFDWLRQ�RI� WKH�FRQWUROOHU�VHWWLQJV�DQG�FDOLEUDWLRQV��0RGHP� 6HWXS� � 8VHG� WR� VHW� XS� WKH� VHULDO� SRUW� IRU�ERWK�GLUHFW�DQG�PRGHP�FRQQHFWLRQ�'LDO� %XWWRQ� � 8VHG� WR�GLDO� XS� D� UHPRWH� ORFDWLRQ� YLD�WKH� VZLWFKHG� WHOHSKRQH� QHWZRUN��:KHQ� D� FDOO� LV� LQ�SURJUHVV��WKH�EXWWRQ�FKDQJHV�FRORU�6DYH�'DWD�� $OORZV�GDWD�WR�EH�VDYHG�RU�UHWULHYHG�WR�D�ILOH��&DQ�EH�XVHG�WR�PDVV�SURJUDP�3/
V�3ULQW�'DWD�� $OORZV�WKH�FXUUHQW�GDWD�WR�EH�SULQWHG�3HULRGLF� 6DYH� � 8VHG� WR� DXWRPDWLFDOO\� SROO� D� 3/� VLWH�DQG�VDYH�WKH�GDWD�UHWULHYHG�7RROV� � $OORZV� GLUHFW� FRPPXQLFDWLRQ� ZLWK� WKH�((3520�DQG�5$0�LQ�WKH�3/���'R�QRW�XVH�WKLV�XQOHVV�\RX�DUH�UHDOO\�VXUH�\RX�NQRZ�ZKDW�\RX�DUH�GRLQJ�/2*�� )RUFHV�D�SHULRGLF�/2*�WR�RFFXU�6WDWXV�%DU�� 7KH�6WDWXV�%DU� LV� WKH�OLQH�RI� LQIRUPDWLRQ�
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DFURVV�WKH�ERWWRP�RI�WKH�PDLQ�ZLQGRZ��7KH�SDQHO�DW�WKH�OHIW�KDV�D�VKRUW�GHVFULSWLRQ�RI�WKH�IXQFWLRQ�RI�WKH�FRQWURO�XQGHU� WKH�PRXVH�DUURZ��7KH�QH[W�SDQHO�KDV�WKH� GDWH� DQG� WLPH�� 7KH� QH[W� WZR� VKRZ� WKH� FXUUHQW�VHULDO� SRUW� DQG� EDXG� UDWH�� 7KH� SDQHO� RQ� WKH� ULJKW�VKRZV� PHVVDJHV� DERXW� WKH� VHULDO� FRPPXQLFDWLRQ�SURFHVV�����'DWD�'LVSOD\�:LQGRZV�&XUUHQW�6WDWH� +LVWRULFDO�'DWD�	�3/�6HWWLQJV�7KHVH� DUH� WKH� KHDUW� RI� 3/&20�� 7KH\� GLVSOD\� DOO� RI�WKH�LQIRUPDWLRQ�WDNHQ�IURP�WKH�FRQWUROOHU�7R� UH�UHDG� GDWD� IURP� WKH� 3/�� FOLFN� DJDLQ� LQVLGH� WKH�GHVLUHG�GDWD�ZLQGRZ�&XUUHQW�6WDWH7KLV�ZLQGRZ�VKRZV�WKH�VWDWH�RI�WKH�FRQWUROOHU�DW�WKH�SUHVHQW� WLPH�� 7R� UHGXFH� WUDQVIHU� WLPHV�� WKH� GDWD� LV�VSOLW� LQWR� WZR� VHFWLRQV��&OLFNLQJ� WKH� GLDJUDP� XSGDWHV�DOO� WKH� GDWD� LQ� WKH� GLDJUDP� EXW� QRW� WKH� JUHHQ� JULG�WDEOH��&OLFNLQJ�RQ� WKH�JULG� WDEOH�ZLOO� WUDQVIHU� WKH�JULG�WDEOH�LQIRUPDWLRQ�ZKHQ�UHTXLUHG�+LVWRU\�'DWD7KLV� ZLQGRZ� VKRZV� WKH� SDVW� SHUIRUPDQFH� RI� WKH�FRQWUROOHU�IRU�WKH�ODVW����GD\V�LQ�JUDSKLFDO�IRUP��8S�WR���GLIIHUHQW�DWWULEXWHV�FDQ�EH�VKRZQ�DW�D�WLPH�LQ�GLIIH U�HQW�FRORXUV��&KDUJH��'LVFKDUJH��9ROWDJH�0D[��9ROWDJH�0LQ��)ORDW�7LPH�DQG�6WDWH�2I�&KDUJH��62&���DUH�DOO�WUDQVIHUUHG� IRU� HDFK� GD\�� :KHQ� QHZ� DWWULEXWHV� DUH�VHOHFWHG�� WKH� JUDSK� FDQ� EH� UHGUDZQ� E\� SUHVVLQJ� WKH�
'UDZ�*UDSK
� EXWWRQ�� 7R� WXUQ� RII� D� FRORXU�� VHW� WKH�VHOHFWLRQ�WR�
1RW�8VHG
�'D\���LV�\HVWHUGD\��DQG�'D\����LV����GD\V�DJR�6HWWLQJV7KLV ZLQGRZ�LV�XVHG� WR�GLVSOD\�DQG�DGMXVW� WKH�YDOXHV�RI� WKH�&RQWURO� DQG�&DOLEUDWLRQ�6HWWLQJV��7KH� VHWWLQJV�DUH� JURXSHG� LQWR� �� GLIIHUHQW� SDJHV� GHSHQGLQJ� RQ�ZKHUH�WKH\�DSSHDU� LQ�WKH�3/�PHQX�V\VWHP���/RRN�DW�WKH�EDFN�SDJH�RI�WKH�3/�UHIHUHQFH�PDQXDO��LW�LV�D�YHU\�XVHIXO�GLDJUDP��&OLFNLQJ�RQ�RQH�RI�WKH���EXWWRQV�ZLWK�WH[W��ZLOO�VZLWFK�WR� D� GLIIHUHQW� SDJH� RI� VHWWLQJV�� 7KH� WZR� EXWWRQV� RQ�WKH�ULJKW�VLGH�DUH�IRU�VHQGLQJ�FKDQJHV�WR�WKH�3/��7KH�ZLQGRZ� EDFNJURXQG� JRHV� UHG� ZKLOH� GDWD� LV� EHLQJ�WUDQVIHUUHG�6(7 �� 3ULPDU\� VHWWLQJV� �7LPH�� 6\VWHP� 9ROWDJH�� 3UR�JUDP��/RFNRXW�� /2$'� VHWWLQJV� DQG�FXUUHQW� UHJXODWRU�VWDWH�5(* �� 5HJXODWRU� VHWWLQJV� �ERWWRP� OHIW� RI� WKH� 3/�0HQX�02'(� �� 0RGH� VHWWLQJV� �ERWWRP� PLGGOH� RI� WKH� 3/�0HQX�

(917�� (YHQW�VHWWLQJV��ERWWRP�ULJKW�RI�WKH�3/�0HQX�*(1�� *HQHUDWRU� VHWWLQJV� �XQGHU� &+5*� LQ� WKH� 3/�0HQX�&$/�� &DOLEUDWLRQ� VHWWLQJV� �IDFWRU\� VHWWLQJV�� OHDYH�WKHVH�DORQH��:DUUDQW\�YRLG�LI�WKHVH�DUH�FKDQJHG��&KDQJLQJ�D�6HWWLQJ���&OLFN�RQ� WKH� VHWWLQJ�GDWD� WR�EH�FKDQJHG��7KLV�ZLOO�KLJKOLJKW�WKH�DUHD���� &OLFN� DJDLQ� WR� UHPRYH� WKH� KLJKOLJKW�� DQG� HGLW� WKH�YDOXH�DV�GHVLUHG����3UHVV�UHWXUQ��7KH�VLQJOH�VHQG�EXWWRQ LV�QRZ�JUHHQ��DQG�WKH�FKDQJHG�GDWD�LV�UHDG\�WR�VHQG�����&OLFN�WKH�JUHHQ EXWWRQ�WR�VHQG�WKH�QHZ�VHWWLQJ�WR�WKH�FRQWUROOHU��7KH�EXWWRQ�LV�UHG GXULQJ�VHQG�����$IWHU� WKH�VHQG�� WKH�XVHU�FDQ�FOLFN�RQ� WKH� WDEOH� WRUHDG�EDFN�WR�WKH�FRPSXWHU�WR�FKHFN�WKDW�WKH�FKDQJH�KDV�VXFFHVVIXOO\�RFFXUUHG��2QO\� RQH� PRVW� UHFHQW� FKDQJH� ZLOO� EH� VHQW� E\� WKH�VLQJOH�VHQG�EXWWRQ��7KH�EXWWRQ�LQ�WKH�IDU�ULJKW�FRUQHU�DOORZV�3/&20�WR�SURJUDP DOO�WKH�VHWWLQJV�LQWR�WKH�3/�LQ�RQH�JR��,W
V�XVH�LV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�6DYLQJ�DQG�3URJUDPPLQJ�3/�6HWWLQJV����6DYLQJ�'DWD�WR�D�)LOH7KH�6DYH�'DWD�ZLQGRZ�KDV��� FKHFNER[HV�GLVSOD\LQJ�WKH�W\SH�RI�LQIRUPDWLRQ�WR�EH�VWRUHG��D�ILOHQDPH�HGL W�ER[� DQG� �� EXWWRQV�� $� 6DYH� 'DWD� WR� )LOH EXWWRQ�� D�5HDG�'DWD� IURP� )LOH EXWWRQ� DQG� D� 6DYH�RU�5HWULHYH�3/�6HWWLQJV EXWWRQ��7KH�ILUVW�WZR�VDYH�GDWD�LQ�D�IRUPDW�WR�EH� UHDG�E\�KXPDQV�� WKH� WKLUG� LV� IRU�SURJUDPPLQJ�FRQWUROOHUV� DQG� LV� H[SODLQHG� LQ� 6DYLQJ� DQG� 3URJUDP�PLQJ�3/�6HWWLQJV�+RZ�WR�VDYH�D�FRS\�RI�WKH�FXUUHQW�GDWD�WR�D�ILOH�����&OLFN�RQ�WKH�6DYH�'DWD�LFRQ����� &KHFN� WKH� ER[� RI� HDFK� GDWD� W\SH� WKDW� LV� WR� EH�VDYHG�� �,I� WKDW� GDWD� KDV� QRW� EHHQ� UHDG� \HW�� WKHQ� WKH�FKHFN�ER[�LV�GLVDEOHG����� (QWHU� D� ILOHQDPH� �DQG� SDWK�� LQ� WKH� VSDFH� DW� WKH�ERWWRP�RI�WKH�ZLQGRZ���&OLFN�WKH�6DYH�'DWD�WR�)LOH EXWWRQ��7KH� VDYHG� LQIRUPDWLRQ�KDV� WKH�GDWH� DQG� WLPH�DW� WKH�VWDUW�RI�HDFK�UHFRUG��:KHQ�3/&20�VDYHV��LW�DGGV�WKH�QHZ�GDWD�RQWR� WKH�HQG�RI�WKH� ILOH� LI� LW�H[LVWV�DOUHDG\��7R�YLHZ�WKH�ILOH��FOLFN�WKH�5HDG�'DWD�IURP�)LOH EXWWRQ�RU�XVH�D�WH[W�HGLWRU�VXFK�DV�ZRUG�SDG��7KH�VDYHG�GDWD�FDQ�EH�SULQWHG�IURP�WKH�YLHZ�ZLQGRZ�3ULQWLQJ�'DWD2SHQLQJ�WKH�3ULQW�'DWD�ZLQGRZ�GLVSOD\V� IRXU�FKHFN�ER[HV� DQG� D� 3ULQW� 'DWD EXWWRQ�� &OLFN� WKH� GHVLUHG�ER[HV� DQG� SUHVV� WKH� 3ULQW� 'DWD EXWWRQ� WR� VHQG� WKH�GDWD�WR�WKH�GHIDXOW�:LQGRZV�SULQWHU�



3/&20

�

���6DYLQJ�DQG�3URJUDPPLQJ�3/�6HWWLQJV$OO� WKH� FXUUHQW� 3/� VHWWLQJV� GLVSOD\HG� LQ� WKH� VHWWLQJV�ZLQGRZ�FDQ�EH� VDYHG� LQ� D� ILOH�� 7KLV� ILOH� FDQ� WKHQ�EH�UHDG�EDFN��HGLWHG��DQG�SXW�LQWR�D�QHZ�FRQWUROOH U��7KH�SURFHVV�LV�TXLFN�DQG�HDV\�6DYLQJ�3/�6HWWLQJV�� 6XFFHVVIXOO\�SURJUDP�WKH�ILUVW�3/���� :LWK�WKH�SURJUDPPHG�3/�FRQQHFWHG��FOLFN�RQ� 3/�6HWWLQJV��� &OLFN�RSHQ� WKH� ILYH�&RQWURO� 6HWWLQJV�SDJHV� RI�3/�6HWWLQJV��7KH�FDOLEUDWLRQ�GDWD��&$/��LV�QRW�QHHGHG�DQG�LV�QRW�VHQW�ZKHQ�SURJUDPPLQJ��� &OLFN�WKH�6DYH�'DWD LFRQ�IURP�WKH�PDLQ�ZLQGRZ��� &OLFN� WKH� 6DYH� RU� 5HWULHYH� 3/� 6HWWLQJV� EXWWRQ���ORRNV�OLNH�D�5HG�DUURZ�SRLQWHG�DW�D�3/���� 7KH�QHZ�ZLQGRZ�KDV���EXWWRQV��FOLFN�WR�WRS�RQH��6DYH�3/�6HWWLQJV�WR�D�)LOH��� $�VWDQGDUG�6DYH�ZLQGRZ�LV�GLVSOD\HG��SLFN�D�ORFD�WLRQ�DQG�D�QHZ�QDPH�IRU�\RXU�ILOH��� 3UHVV�WKH�6DYH EXWWRQ�3URJUDPPLQJ�3/�6HWWLQJV�IURP�D�ILOH�� &OLFN�WKH�6DYH�'DWD LFRQ�IURP�WKH�PDLQ�ZLQGRZ��� &OLFN� WKH� 6DYH� RU� 5HWULHYH� 3/� 6HWWLQJV� EXWWRQ���ORRNV�OLNH D�5HG�DUURZ�SRLQWHG�DW�3/���� 7KH� QHZ�ZLQGRZ� KDV� �� EXWWRQV�� FOLFN� WR�PLGGOH�RQH��5HWULHYH�3/�6HWWLQJV�IURP�D�)LOH��� $� VWDQGDUG� 2SHQ� ZLQGRZ� LV� GLVSOD\HG�� SLFN� WKH�ORFDWLRQ�DQG�QDPH�IRU�\RXU�VDYHG�ILOH��� &RQQHFW�D�QHZ�3/��� &OLFN�3/�6HWWLQJV��� &KHFN WKDW�FRUUHFW�GDWD� LV�VKRZQ�� ,I�&RQWURO�6HW�WLQJV ZHUH�DOUHDG\�GLVSOD\HG��FOLFN�D�GLIIHUHQW�SDJH�WR� XSGDWH� WKH� GLVSOD\�� %H� FDUHIXO� QRW� WR� ORDG� LQ�IRUPDWLRQ�IURP�WKH�QHZ�3/��� &OLFN� WKH� 6HQG� DOO� VHWWLQJV� WR� WKH�3/ EXWWRQ�� �,W
V�WKH�RQH�RQ�WKH�ULJKW�ZLWK�D�\HOORZ�DUURZ�SRLQWLQJ�DW�D�3/��� $� FRQILUPDWLRQ� ZLQGRZ� LV� GLVSOD\HG�� FOLFN� WKH�6HQG�1RZ EXWWRQ����7KH�6HQG�DOO�VHWWLQJV�WR�WKH�3/ EXWWRQ�LV�QRZ�UHG��:DLW� IRU� WKH� WLPHU� LQ� WKH� VWDWXV� EDU� WR� FRXQW�GRZQ��WKH�6HQG�DOO�VHWWLQJV�WR�WKH�3/�ZLOO�JR�JUH\����'LVFRQQHFW�SURJUDPPHG�3/���&RQQHFW�D�QHZ�3/���5HSHDW�IURP�VWHS���

���8VLQJ�7RROV7KH�7RROV�ZLQGRZ�SURYLGHV�IXQFWLRQV�XVHG�LQ�GLUHFWO\�ZULWLQJ� WR� WKH�3/��3/&20�FDQ� UHDG�RU�ZULWH� WR�DQ\�ORFDWLRQ� LQ� WKH� 3/� UDP� RU� ((3520�� )RU� H[DPSOH��UHDGLQJ�3/�UDP�ORFDWLRQ����ZLOO�VKRZ�WKH�3/�WLPH�7KH�/RRSEDFN FRPPDQG�HQDEOHV�WKH�3/,��QRW�WKH�3/��WR� UHVSRQG� WR� D� TXHU\� IURP� WKH� FRPSXWHU�� ,I� WKH�UHVSRQVH� WR� VHQGLQJ� D� ORRSEDFN� FRPPDQG� LV� ����WKHQ� FRPPXQLFDWLRQ� KDV� EHHQ� HVWDEOLVKHG� DV� IDU� DV�WKH�3/,�7KH�&OHDU�+LVWRU\ FRPPDQG�ZLSHV�DOO�KLVWRULFDO�GDWD�IURP�WKH�3/V�((3520�7KH�7HVW�+LVWRU\ FRPPDQG� ORDGV� IDNH�GDWD� LQWR� WKH�KLVWRU\�RI�WKH�3/V�((3520��7KLV�FDQ�EH�XVHIXO�WR�WHVW�WKH�+LVWRULFDO�'DWD ZLQGRZ���$XWRPDWLF�'DWD�/RJJLQJ3/&20� FDQ� DXWRPDWLFDOO\� UHDG� GDWD� IURP� WKH� FRQ�WUROOHU DQG� VDYH� LW� LQWR� D� ILOH� XVLQJ� WKH�3HULRGLF� 6DYH�LFRQ�� 7KH� /2*� LFRQ� DW� WKH� ULJKW� VLGH� RI� WKH� PDLQ�ZLQGRZ�FDQ�EH�XVHG�WR�IRUFH�D�/2*�WR�RFFXU��� &OLFN�3HULRGLF�6DYH�� &KHFN� WKH� /RJ� 'DWD� (YHU\ ER[� WR� HQDEOH� WKH�DXWRPDWLF�GDWD�ORJJLQJ��� 8VH� WKH� XS�GRZQ� DUURZV� WR� VHOHFW� WKH� WLPH� EH�WZHHQ�UHDGV�� (QWHU�D�ILOH�QDPH�IRU�WKH�GDWD�WR�EH�VDYHG�LQ��7KH�QXPEHU�WR�WKH�ULJKW�RI�WKH�ILOHQDPH�LV�WKH�QXPEHU�RI�KRXUV�UHPDLQLQJ�EHIRUH�WKH�QH[W�UHDG��2QO\�WKH�FXUUHQW�VWDWH�GDWD�LV�VDYHG��� ,I� WKH� VLWH�PXVW�EH�GLDOOHG�XS�YLD� D�PRGHP�� WKHQ�FKHFN� WKH� GLDO� XS� ER[� DQG� HQWHU� D� WHOHSKRQH�QXPEHU�WR�GLDO��2QO\�RQH�VLWH�FDQ�EH�VHW�WR�DXWR�PDWLFDOO\�ORJ����6HULDO�&RPPXQLFDWLRQ�6H�WXS�7R� JHW� D� VHULDO� FRPPXQLFDWLRQ� OLQN� WR� ZRUN�� PDQ\�SDUDPHWHUV�PXVW� EH� VHW� XS� FRUUHFWO\�� 7KH� 3/,� VHULDO�LQWHUIDFH�PXVW�EH�FRQQHFWHG�EHWZHHQ�WKH�3/�FRQWUR O�OHU�DQG�WKH�FRPSXWHU�RU�PRGHP��7KH�3/,�FRPPXQ L�FDWHV� DW� D� IL[HG� OLQH� VSHHG� ZLWK� QR� KDUGZDUH� IORZ�FRQWURO�� ,W� GRHV� QRW� LQFOXGH� FRPPDQGV� WR� KDQGOH�PRGHP�VHWXS��+HQFH��LW�LV�XS�WR�WKH�FRPSXWHU�HQG�RI�WKH�OLQN�WR�VHW�XS�WKH�FRPPXQLFDWLRQV�
����'LUHFW�&RPPXQLFDWLRQ:KHQ�WKH�FRPSXWHU�DQG�WKH�3/�FRQWUROOHU�DUH�FORVH�HQRXJK� WR� DOORZ� FRPPXQLFDWLRQ� ZLWKRXW� D� PRGHP��WKHQ� WKH�3/�FDQ�EH�DWWDFKHG�GLUHFWO\� WR�D� VHULDO�SRUW�RQ�WKH�FRPSXWHU�8VH�D�VWDQGDUG�VHULDO�FDEOH�VXFK�DV
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WKH� W\SH� XVHG� WR� FRQQHFW� DQ� H[WHUQDO� PRGHP� WR� D�3&�7R�FRPPXQLFDWH�LQ�WKLV�ZD\��WKH�VHULDO�SRUW�FRPPX�QLFDWLRQ� VSHHG� �EDXG� UDWH�� PXVW� EH� VHW� WR� EH� WKH�VDPH�DV�WKDW�RQ�WKH�3/��7KH�GDWD�IRUPDW�LV���ELWV��1R�SDULW\�DQG���VWRS�ELW��7KLV� LV�VHW�DXWRPDWLFDOO\�E\ WKH�SURJUDP��7KH�3/�GRHV�QRW�XVH�KDUGZDUH�IORZ�FRQWURO�DQG� VR� GRHV� QRW� SURYLGH� D� GULYH� IRU� WKH� 576�� &76��'65�DQG�'75� OLQHV�RI�D�VWDQGDUG�56����SRUW�� ,I� WKH�SRUW�ZLOO�QRW�RSHUDWH�ZLWKRXW�WKHVH�OLQHV�EHLQJ�DFWLYH��WKHQ� WLH�&76� WR�576�DQG�'75� WR�'65� DW� WKH� FRP�SXWHU�HQG�WR�IRUFH�WKHP�LQWR�DQ�DFWLYH�VWDWH�7KH� SRUW� EHLQJ� XVHG� DQG� WKH� FRPPXQLFDWLRQ� VSHHG�FDQ�EH�VHW�XS�XQGHU�WKH�KHDGLQJ�
'LUHFW
�LQ�WKH�PHQX�DYDLODEOH�XQGHU�WKH�PRGHP�EXWWRQ�6HOHFW� WKH� IDVWHVW� EDXG� UDWH�ZKLFK�ZLOO�ZRUN�� 6ORZHU�EDXG�UDWHV�PD\�ZRUN�EHWWHU�RYHU�ORQJHU�GLVWDQFHV�
����&RPPXQLFDWLRQ�YLD�D�0RGHP)RU� ORQJHU�GLVWDQFHV��D�PRGHP�LV�UHTXLUHG�WR�FKDQJH�WKH�GDWD�LQWR�D�IRUP�ZKLFK�LV�VXLWDEOH�IRU�ORQJ�GLVWDQFH�WUDQVPLVVLRQ� DQG� WR� KDQGOH� WKH� GLDO� XS� FRQQHFWLRQ��2QH� PRGHP� LV� UHTXLUHG� DW� WKH� FRPSXWHU� HQG� DQG�RQH�DW�WKH�3/�HQG�
����7KH�3/�(QG7KH� PRGHP� FRQQHFWHG� WR� WKH� 3/,� PXVW� EH� FRQIL J�XUHG�WR�FRPPXQLFDWH�ZLWK�WKH�3/,�DW�WKH�VDPH�EDXG�UDWH�DV� WKDW� VHW�RQ� WKH�3/,��7KLV� LV�QRUPDOO\�GRQH�E\�FRQQHFWLQJ�WKH�PRGHP�WR�D�FRPSXWHU�VHULDO�SRUW�DQG�VHQGLQJ� WKH� PRGHP� $7� FRPPDQGV� WR� VHOHFW� WKH�GHVLUHG� FRQILJXUDWLRQ�� ,W� 0867� EH� GRQH� FRUUHFWO\�RWKHUZLVH�LW�ZLOO�QRW�ZRUN��
%\�WKH�ZD\��7KHUH�DUH�WZR�EDXG�UDWHV� LQYROYHG�ZLWK�DQ\�PRGHP�VHWXS��7KH� VSHHG� WR�FRPPXQLFDWH�RYHU�WKH�SKRQH�OLQH�ZLWK��DQG�DOVR�WKH�VSHHG�WR�FRPPXQL�FDWH� WR� WKH� ORFDO� GHYLFH� ZLWK�� +HUH� ZH� DUH� WDONLQJ�DERXW� WKH� VSHHG� WKH�PRGHP�XVHV� WR� FRPPXQLFDWHV�ZLWK�WKH�ORFDO�GHYLFH��3/,��6RPH�PRGHPV�GR�QRW�KDYH�FRPSOHWH�GRFXPHQWDWLRQ�RQ� KRZ� WR� GR� WKLV� VHWXS�� 7KH� IROORZLQJ� LQIRUPDWLRQ�PD\�KHOS�$OPRVW�DOO�PRGHPV�XVHG�QRZ�DUH�
+D\HV�FRPSDWLEOH
��ZKLFK� PHDQV� WKDW� WKH\� UHFRJQLVH� D� VWDQGDUG� VHW� RI�FRPPDQGV�SUHFHGHG�E\�WKH� OHWWHUV�$7��7KLV LV�FRP�SOLFDWHG� E\� WKH� IDFW� WKDW� GLIIHUHQW� PDQXIDFWXUHUV� RI�PRGHPV�GR�QRW� LPSOHPHQW�H[DFWO\� WKH� VDPH� VXEVHW�RI� $7� FRPPDQGV�� *HQHUDO� JXLGDQFH� LV� JLYHQ� KHUH�ZKLFK�DSSOLHV� WKH� WR� WKH�FKLSVHWV� FRPPRQO\�XVHG� LQ�ORZ�FRVW���.�PRGHPV��7KLV�FDQ�PRVWO\�EH�DSSOLHG�WR�RWKHU�PRGHPV��EXW�VRPHWLPHV�D�IXQFW LRQ�LV�DFKLHYHG�E\�XVH�RI�D�GLIIHUHQW�$7�FRPPDQG��5HDG�WKH�PDQXDO�VXSSOLHG�ZLWK�WKH�PRGHP�7R�VHW�WKH�FRUUHFW�PRGHP�FRQILJXUDWLRQ��FRQQHFW�WKH�

PRGHP�WR�D�FRPSXWHU�VHULDO�SRUW�DQG�XVH�D�WHUPLQDO�SURJUDP�WR�VHQG�FRPPDQGV�WR�LW��,I�\RX�GRQ
W�KDYH�D�WHUPLQDO� SURJUDP�� XVH� WKH� VLPSOH�RQH� DYDLODEOH� IURP�RXU�ZHEVLWH�FDOOHG�7HUPLQDO�H[H���6HW�WKH�SRUW�VSHHG�WR�EH�WKH�VDPH�DV�WKH�3/,�56����LQWHUIDFH�ZLOO�EH�VHW�WR�� 6HQG� WKH� FRPPDQG� $7	9� DQG� WKH� PRGHP� ZLOO�VHQG�EDFN�LWV�FXUUHQW�FRQILJXUDWLRQ��:KHQ�\RX�VHQG�D�FRPPDQG�WKH�PRGHP�ZLOO�XVXDOO\�VHQG�EDFN�DQ�2.�LI�LW�LV�DFFHSWDEOH�7KH�UHTXLUHG�VHWWLQJV�DUH��� 6HW� WKH PRGHP� WR� DXWRDQVZHU�� 7KLV� LV� GRQH� E\�VHWWLQJ�UHJLVWHU�V��WR�D�QRQ�]HUR�YDOXH��7KH�YDOXH�LQ� V�� VHWV� WKH� QXPEHU�RI� ULQJV� EHIRUH� DQVZHULQJ��7R�VHW���ULQJV��VHQG�WKH�FRPPDQG�$76� ���<RX�FDQ�FKHFN� WKH�YDOXH� LQ� WKH�V�� UHJLVWHU�E\�VHQGLQJ�WKH�FRPPDQG�$76� "��� 'LVDEOH�KDQGVKDNLQJ��7KLV� LV�GRQH�E\� VHQGLQJ� WKH�FRPPDQG�VWULQJ�$7	.��� 6HOHFW�$V\QFKURQRXV�PRGH��6HQG�$7	0��� 6HOHFW�$V\QFKURQRXV� GLUHFW�PRGH�� 6HQG�$7	4�����	���JHQHUDOO\�ERWK�GR�WKH�VDPH�WKLQJ��� 'LVDEOH� '75� LQSXW�� 6HQG�$7	'�� 7KLV� LV� LPSRU�WDQW�� WKH�PRGHP�PD\�KDQJ�XS�RQ�DQVZHU�RWKHU�ZLVH��� 6HW�&76�RQ�DOO�WKH�WLPH��6HQG�$7	5��� 6HW�'65�DOZD\V�RQ��6HQG�$7	6��� 6WRS�WKH�PRGHP�VHQGLQJ�UHVXOW�FRGHV�WR�WKH�3/,��7KLV�PD\�FDXVH�WKH�3/,�WR�VHQG�HUURU�FRGHV�EDFN�WR�WKH�PRGHP�ZKLFK�FRQIXVHV�WKH�PRGHP��3XW�LW�LQ�WKH�
TXLHW
�PRGH�E\�VHQGLQJ�$74��� )L[�WKH�PRGHP�OLQH�VSHHG�WR�WKH�VDPH�DV�WKH�3/,��7KLV� FDQ� EH� GRQH� E\� VHWWLQJ� UHJLVWHU� V���� �6RPH�PDQXIDFWXUHUV� SURYLGH� VSHFLILF� FRPPDQGV� IRU�WKLV��� 7KH� QRUPDO� YDOXH� RI� V��� LV� ��ZKLFK� DOORZV�WKH�PRGHP�WR�ZRUN�RXW�WKH�OLQH�VSHHG�LWVHOI��7KLV�LV�QRW�DOZD\V�UHOLDEOH��,W�LV�EHWWHU�WR�IL[�WKH�VSHHG�
7KH�VHWWLQJV�DUH��V�� �� IRU� ���� EDXG� IRU� ����� EDXG� IRU� ����� EDXG� IRU� ����� EDXG
)RU�H[DPSOH��VHQG�$76�� ��WR�VHW�WKH�OLQH�VSHHG�WR������EDXG��7KLV�LV�LPSRUWDQW��,I�WKH�OLQH�VSHHGV�GRQ
W� PDWFK�� WKH� FRPPXQLFDWLRQ� ZLOO� EH� VFUDP�EOHG���� <RX� FDQ� DOVR� GLVDEOH� FRPPDQG� HFKR� E\� VHQGLQJ�$7(���7KLV�ZLOO�VWRS�WKH�PRGHP�HFKRLQJ�EDFN�WKH�FRPPDQGV�\RX�VHQG�WR�WKH�PRGHP���� )LQDOO\�� VDYH� WKH� FRQILJXUDWLRQ�� 7KLV� LV� GRQH� E\�VHQGLQJ� $7	:��� �7KLV� ORDGV� WKH� FRQILJXUDWLRQ�LQWR� ORFDWLRQ����7KLV� LV�QRUPDOO\� WKH�FRQILJXUDWLRQ�ZKLFK� ZLOO� EH� ORDGHG� ZKHQ� WKH� PRGHP� SRZHUV�XS��0DQ\�PRGHPV�KDYH�WZR�FRQILJXUDWLRQ�VWRUHV��,I�WKH�GHIDXOW�FRQILJXUDWLRQ�KDV�EHHQ�FKDQJHG�WR����
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WKHQ� LW� FDQ� EH� FKDQJHG� EDFN� WR� �� E\� VHQGLQJ�$7	<��:KHQ�WKLV�LV�FRPSOHWH��WHVW�WKH�V\VWHP�ZLWK�WKH�PR�GHP�SOXJJHG�LQWR�D�3/,�DQG�FRQQHFWHG�WR�WKH�SKRQH�OLQH�� 'LDO� XS� WKH� PRGHP� XVLQJ� 3/&20� IURP� WKH�FRPSXWHU� YLD� DQRWKHU� PRGHP� DQG� FKHFN� WKDW� WKH�PRGHP�DQVZHUV��JRHV�RQOLQH�DQG�WKDW�FRPPXQLFDWLRQ�ZLWK�WKH�3/,�DQG�3/�FDQ�EH�HVWDEOLVKHG��7KH�ORRSEDFN�FRPPDQG� LQ�WKH�WRROV�ZLQGRZ�FDQ�EH�KHOSIXO� LQ�WKLV�GHEXJJLQJ�� VHH�8VLQJ�7RROV�
����7KH�&RPSXWHU�(QG,Q����ELW�YHUVLRQV�RI�ZLQGRZV��PRGHP�FRQWURO�LV�EHVW�GRQH�XVLQJ� WKH�7$3,� VHUYLFHV� WKDW�DUH�D�SDUW�RI�ZLQ�GRZV�� 7KH� XVHU� GRHV� QRW� KDYH� WR� NQRZ� DQ\WKLQJ�DERXW� VHWWLQJ� XS� WKH� PRGHP�� ,Q� WKH� PRGHP� VHWXS�ZLQGRZ��WKH�XVHU�FDQ�VHOHFW�7$3,�PRGH�E\�FKHFNLQJ�WKH� ER[� QH[W� WR� WKH�7$3,� ODEHO�� ,I� WKHUH� LV� QR�7$3,�GHYLFH� VKRZQ� LQ� WKH� VHOHFWHG� GHYLFH� ZLQGRZ�� WKHQ�XVH� WKH�7$3,� VHOHFW�EXWWRQ� WR�RSHQ� WKH� ¶'HYLFH�6H�OHFWLRQ·� ER[�� �7KH� QDPH� RI� WKH�PRGHP� GHYLFH�PD\�EH�LQ�(QJOLVK��,W�LV�QRW�QHFHVVDU\�WR�VHOHFW�WKH�PRGHP�SRUW�LQ�7$3,�PRGH�2Q� ��� ELW� YHUVLRQV� ZLWKRXW� 7$3,� VHUYLFHV�� PRGHPV�FDQ� EH� FRQILJXUHG� E\� VHQGLQJ� WKH� PRGHP� D� VHWXS�VWULQJ� RI� $7� FRPPDQGV�� 7R� QRW� XVH� 7$3,�� XQFKHFN�WKH�7$3,�ER[��:KHQ�WKH�7$3,�ER[�LV�XQFKHFNHG��WKH�PRGHP�VHWXS�VWULQJ�ZLOO�EH�VHQW�WR�WKH�SRUW�QXPEHU�VHOHFWHG� LQ� WKH� 0RGHP� 3RUW� ER[�� 7KH� VWDWXV� SDQHO�ZLOO� VKRZ�D�PHVVDJH� LI� WKH� VHWXS� LV�2.�RU� QRW��7KH�VHWXS�VWULQJ�VHQW�WR�WKH�FRPSXWHU�HQG�PRGHP�FDQ�EH�HGLWHG�LQ�WKH�ER[�DW�WKH�ERWWRP�RI�WKH�ZLQGRZ��7KH�PRGHP� FRPPDQGV� DYDLODEOH� FDQ� EH� IRXQG� LQ� WKH�PDQXDO� IRU� WKH� PRGHP�� 7KH� VWULQJ� 	.�	4�	'��ZRUNV� ZHOO� RQ� PRVW� PRGHPV�� ,I� WKH� PRGHP� VHWXS�IDLOV�� LW� FDQ EH� WULHG� DJDLQ� E\� FKHFNLQJ� DQG� WKHQ� XQ�FKHFNLQJ� WKH� 7$3,� PRGH� FKHFN� ER[�� 'R� QRW� HQWHU�WKH�$7� DW� WKH� VWDUW�RI� WKH� FRPPDQG�EHFDXVH� WKLV� LV�DGGHG�DXWRPDWLFDOO\�E\�WKH�SURJUDP�7KH� FRPPXQLFDWLRQ� VSHHG� �EDXG� UDWH�� VHOHFWHG� E\�WKH�FRPSXWHU�PXVW�PDWFK�WKH�VSHHG�VHW�RQ�WKH�PR�GHP� XQOHVV� LW� KDV� DQ� DXWREDXG� UDWH� IDFLOLW\� HQDEOHG��+HUH� ZH� DUH� WDONLQJ� DERXW� WKH� ORFDO� FRPPV� VSHHG�EHWZHHQ� WKH� FRPSXWHU� DQG� WKH� PRGHP�� QRW� WKH�WHOHSKRQH�OLQH�VSHHG����'LDO�8S�3URFHGXUHV7R�GLDO�D�UHPRWH�VLWH�YLD�D�PRGHP�XVLQJ�7$3,��IROORZ�WKHVH�VWHSV��� (QVXUH�WKDW�WKH�7$3,�PRGH�ER[�LV�FKHFNHG�LQ�WKH�PRGHP�VHWXS�ZLQGRZ��� 3UHVV�WKH�GLDO�EXWWRQ�WR�RSHQ�WKH�GLDO�XS�ZLQGRZ��� 6HOHFW�WKH�SKRQH�QXPEHU�WR�GLDO�IURP�WKH�SKRQH�QXPEHU�OLVW�RU�HQWHU�D�QXPEHU�LQ�WKH�SKRQH�QXP�EHU�ER[�

�� 3UHVV�WKH�GLDO�XS�EXWWRQ�WR�VWDUW�WKH�FDOO��� :KHQ� WKH� FDOO� KDV� EHHQ� FRQQHFWHG�� WKH� VWDWXV�GLVSOD\�ZLOO� VKRZ� 
FRQQHFWHG
�DQG� WKH�GLDO�EXWWRQ�ZLOO�FKDQJH�FRORU��� 1RZ�SUHVV� FDQFHO� WR� FORVH� WKH� GLDO�ZLQGRZ� DQG�XVH� WKH� UHVW�RI� WKH�SURJUDP� DV� IRU� D� GLUHFW� FRQ�QHFWLRQ��� 7R�ILQLVK�WKH�FDOO��RSHQ�WKH�GLDO�ZLQGRZ�DQG�SUHVV�WKH�
+DQJ�8S
�EXWWRQ��7KHUH�LV�D�VKRUW�GHOD\�ZKLOH�WKH�PRGHP�GLVFRQQHFWV��:KHQ�WKH�FDOO� LV�GLVFRQ�QHFWHG��WKH�PHVVDJH�7$3,�FORVHG�LV�GLVSOD\HG�DQG�WKH�GLDO�EXWWRQ�UHWXUQV�WR�LWV�QRUPDO�FRORU�8S�WR����SKRQH QXPEHUV�FDQ�EH�VWRUHG�LQ�WKH�SKRQH�OLVW�� (DFK�SKRQH�QXPEHU� KDV� VSDFH�RQ� WKH� OHIW� IRU� D�QDPH�)RU�D�QRQ�7$3,�FDOO��XQFKHFN�WKH�7$3,�ER[�DQG�SUR�FHHG�DV�DERYH�

9HUVLRQ��'HFHPEHU�����
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