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,QVWDOODWLRQ�RI�$SDFKH�:HE�DQG�3UR[\�6HUYHU
7KH�,QWHUQHW�DV�ZH�NQRZ�LW�WRGD\�KDV�LWV�URRWV�LQ�WKH�GDWD�QHWZRUN�GHYLVHG�E\�WKH�'$53$�IRU�PLOLWDU\�DQG�HGXFDWLRQDO�XVH�� ,W�ZDV� UHOHDVHG�DV�D�SXEOLF�FRPPHUFLDO�QHWZRUN�RQO\� LQ������DIWHU� FRUSRUDWLRQV� DQG� WKH� JHQHUDO� SXEOLF� VWDUWHG� WDNLQJ� LQWHUHVW� LQ� WKLV� IODW� IHH� VWUXFWXUHG��KRPRJHQHRXV�DQG�DSSDUHQWO\�VHFXUH�GDWD�WUDQVIHU�PHGLXP��,W�VXGGHQO\�VWDUWHG�WR�WDNH�WKH�VKDSH�RI�DQ�LQWHUDFWLYH�PHGLXP�IRU�PDVV�SXEOLFLW\�DQG�FRQVXPHU�LQWHUDFWLRQ��
:LWK�LWV�JURZLQJ�SRSXODULW\�DQG�SHUWLQDFLRXV�GHFUHDVH�LQ�DFFHVV�FRVWV��D�QHZ�GHPDQG�IRU�LQWHUDFWLYH�VHUYLFHV��YL]��$XGLR��YLGHR��WHOHSKRQ\�HWF��DUULYHG��7KLV�GHPDQG�ZDV�IXUWKHU�SDPSHUHG�ZLWK� WKH� JURZWK� LQ�PHGLD� WHFKQRORJ\�FRXSOHG�ZLWK�SURWRFROV� WKDW�SURYLGHG�QHDU�GLJLWDO�TXDOLW\PHGLD�DW�IDU�OHVVHU�EDQGZLGWKV��)RU�D�JHQHUDO�UHPLQGHU��WKH�EDVLF�VNHOHWRQ�RI�WKH�,QWHUQHW�LV�EDVHG�RQ�WKH�7&3�,3�SURWRFRO�VXLWH��
7KURXJKRXW� WKLV�SDSHU��ZH�ZLOO�DLP� WR� LQWURGXFH�D�EHJLQQHU
V� LQVLJKW� LQWR� WKH�VHHPLQJO\�DUGXRXV� SURFHVV� RI� LQLWLDWLRQ� RI� LQWHUDFWLYH� VHUYLFHV� RYHU� D� 7&3�,3� QHWZRUN�

.H\�,QJUHGLHQWV
:KHQHYHU� ZH� VSHDN� RI� D� VHUYLFH��ZH�PHDQ� WKH� SURYLVLRQ� RI� VRPH� GDWD� LQ� WKH� IRUP� RI�DXGLR�� YLGHR�� WH[W� RU� D� FRPELQDWLRQ� RI� DOO� WKUHH��7KLV� VFKHPH� LV� DQDORJRXV� WR� WKH� FOLHQW� VHUYHU�PRGHO� RI� QHWZRUNV��ZKHUHLQ� D� FHQWUDO� VHUYHU� 3&� VHUYHV� WKH� QHHGV� RI� DOO� FOLHQWV� �OHVV� SRZHUIXO�3&
V��� $� VHUYHU� LV� D� FRPSOHWH� SLHFH� RI� FRGH� ZRUNLQJ� RQ� DQ� HTXDOO\� SRZHUIXO� KDUGZDUH�� 7KH�KDUGZDUH� FDQ� EH� DV� VLPSOH� DV� D� WLQ\�PLFURFKLS� RQ� D�3&%�RU� DV� FRPSOH[�DV� D�PXOWL�SURFHVVRU�PXOWL�SRUW�� SDUDOOHO� SURFHVVLQJ�3&�� ,W� LV� WKH� VHUYHU� VRIWZDUH� WKDW�GHWHUPLQHV� WKH� FDSDFLW\� RI� WKH�ZKROH�VHUYHU��:LWK� WKH� WUHPHQGRXV�SUROLIHUDWLRQ� LQ� WKH�H[WHQW�RI� WKH� ,QWHUQHW�DQG�WKH�:::��D�XQLYHUVDO�SURWRFRO�IRU�WKH�WUDQVPLVVLRQ�RI�VLPSOH�GDWD�DQG�RU�SLFWXUHV�HWF��EHFDPH�DSSDUHQW��7KLV�SURWRFRO�EHFDPH�NQRZQ�DV�WKH�+\SHUWH[W�7UDQVPLVVLRQ�3URWRFRO�RU�WKH�+773��7KLV�SURWRFRO�VLWV�RQ� WKH� DSSOLFDWLRQ� OD\HU� RI� WKH� 26,� 0RGHO� DQG� LV� FRQFHUQHG� RQO\� ZLWK� WKH� WUDQVSRUWDWLRQ� RI�+\SHUWH[W��D�IRUPDWWLQJ�PDUNXS�ODQJXDJH��EHWZHHQ�WZR�SURFHVVHV�RQ�GLIIHUHQW�KRVWV��
1RZ�WKDW�LW�LV�HVWDEOLVKHG�WKDW�WKH�SURWRFRO�XVHG�IRU�WUDQVIHUULQJ�GDWD�DQG�PXOWLPHGLD�RQ�WKH�,QWHUQHW� LV�+773��ZH�QHHG� WR�NQRZ�WKH�VHUYHU�VRIWZDUH�VXSSRUWLQJ� WKLV�SURWRFRO�DQG�ZKLFK�DUH�H[WHQVLYHO\�XVHG��
7KHUH� DUH�PDQ\�+773� VHUYHUV� DYDLODEOH� LQ� WKH�PDUNHW�� 7KH�PRVW� FRPPRQ� RI� WKHP� DOO�XQWLO�HDUO\������ZDV�WKH�1&6$�KWWSG�VHUYHU��2WKHU�QRWDEOH�VHUYHUV�DUH���
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��1HWVLWH�6HUYHU��1HWVFDSH�&RPPXQLFDWLRQV����6SLQQHU�
��$2/6HUYHU�
��17��,,6��

1&6$� KWWSG�ZDV� WKH�PRVW�ZLGHO\� XVHG�ZHE� VHUYHU� XQWLO� ������ZKHQ� VWDUWHG� RQ� D� QHZ�2SHQ�6RXUFH�ZHE�VHUYHU�� 7KH�$SDFKH�:HE�VHUYHU��7KLV�VHUYHU�ZDV�WR�WDNH�WKH�PDUNHW�E\�VWRUP�DQG� EHFRPH� WKH� PRVW� GRPLQDQW� VHUYHU� VRIWZDUH� LQ� WKH� LQGXVWU\��
7KH�$SDFKH�:HE�6HUYHU���$SDFKH�ZDV�RULJLQDOO\�EDVHG�RQ�FRGH�DQG�LGHDV�IRXQG�LQ�WKH�PRVW�SRSXODU�+773�VHUYHU�RI�WKH�WLPH��1&6$�KWWSG������,W�KDV�VLQFH�HYROYHG�LQWR�D�IDU�VXSHULRU�V\VWHP�WKDW�FDQ�ULYDO�DOPRVW�DQ\�RWKHU�81,;�EDVHG�+773�VHUYHU�LQ�WHUPV�RI�IXQFWLRQDOLW\��HIILFLHQF\�DQG�VSHHG��,W�KDV�FRPH�WR�RIIHU�PDQ\�QHZ�IHDWXUHV�LQFOXGLQJ�D�SRUW�WR�WKH�XSFRPLQJ�:LQGRZV�17�VHUYHU��$V�RI�-DQXDU\�������LW�LV�WKH�PRVW�SRSXODU�:::�VHUYHU�RQ�WKH�,QWHUQHW��DFFRUGLQJ�WR�WKH�1HWFUDIW�VXUYH\��7KH� RULJLQ� RI� WKH� $SDFKH� 6HUYHU� FDQ� EH� WUDFHG� EDFN� E\� WKLV� DQHFGRWH� �"�$W� WKDW� WLPH��&(51�KWWSG�ZDV�ZLGHO\�XVHG��EXW�DQ�LQDGYHUWHQW�VHFXULW\�KROH�ZDV�GHWHFWHG�LQ�LW��7KLV�SURPSWHG�GHYHORSHUV�DURXQG�WKH�ZRUOG�WR�JHW�WRJHWKHU�WR�JR�RQ�WR�GHYHORS�D�ZHE�VHUYHU�ZKLFK�SHUIRUPHG�WKH�ZD\�WKH\�ZDQWHG��

7KH�PRVW�UHPDUNDEOH�IDFW�RI�WKH�$SDFKH�ZHE�VHUYHU�LV�WKDW�LW
V�RSHQ�VRXUFH��PHDQLQJ�WKDW�HYHU\RQH� LV� IUHH� WR� GRZQORDG� LW� DQG�PDNH� DQ\� FKDQJHV� WR� LWV� VRXUFH� FRGH�� DV� WKH\�ZDQW��(YHQ�WKRXJK�LW�LV�IUHH�DQG�QRW�GHYHORSHG�E\�GHGLFDWHG�SURIHVVLRQDOV��LW�LV�WKH�PRVW�GHSOR\HG�ZHE�VHUYHU�LQ�WKH�,QWHUQHW�ZLWK�DERXW�����RI�WKH�VLWHV�UXQQLQJ�RQ�LW��,W�LV�DOVR�RQH�RI�WKH�IDVWHVW��$SDUW� IURP� EHLQJ� RSHQ� VRXUFH�� $SDFKH� LV� IHDWXUH� SDFNHG� DQG� YHU\� OLJKWZHLJKW�� $� IXOO�GRZQORDG�RI�WKH�VRXUFH�LV�RQO\�DERXW�����.%��,W�VXSSRUWV�SUH�IRUNLQJ�DQG�WKUHDGLQJ��7KLV�PHDQV�WKDW� LW� UXQV�FRSLHV�RI� LWVHOI� LQ� WKH�PHPRU\�VSDFH�RI� WKH�VHUYHU�DQG�LV�DEOH� WR�GR�VR�G\QDPLFDOO\�DQG�DXWRPDWLFDOO\��3UH�IRUNLQJ�OHVVHQV�WKH�VHUYHU�UDPS�XS�SHULRG��DV�WKH�VRIWZDUH�LV�DEOH�WR�VWDUW�XS� D�PLQLPXP�QR�� RI� FKLOG� VHUYHU� SURFHVVHV� LQ�PHPRU\� LQ� DQWLFLSDWLRQ� RI� WKH� FRPLQJ� ORDG� RI�UHTXHVWV��$OWKRXJK� LW� GRHV� QRW� DV� \HW� VXSSRUW� FRQFXUUHQF\� DQG� SDUDOOHO� SURFHVVLQJ� VXSSRUW�� WKH�GHYHORSHUV�SURSRVH�WR�DGG�WKHVH�DQG�PDQ\�PRUH�VXFK�IHDWXUHV�LQ�WKH�XSFRPLQJ�YHUVLRQV��
$SDFKH�IROORZV�D�PRGXODU�SDUDGLJP�LQ�LWV�EDVLF�DUFKLWHFWXUH��$OO�WKH�IHDWXUHV�DUH�EXLOW�RQ�WRS�RI�WKH�FRUH�PRGHO�LQ�PRGXOHV��7KLV�DOORZV�IRU�VHDPOHVV�SURGXFW�GHYHORSPHQW��$GGLWLRQDO�QHZ�IHDWXUHV� FDQ�EH� DGGHG�RQ� WRS�RI� WKH VHUYHU� MXVW�E\�DGGLQJ� WKH� UHVSHFWLYH�PRGXOHV� LQ� WKH� VHUYHU�FRQILJXUDWLRQ��7KLV� DOORZV� IRU�SRUWDELOLW\�DQG� UHGXFHV� WKH� VHUYHU� VL]H�DV�RQO\� UHTXLUHG�PRGXOHV�QHHG�EH�FRPSLOHG�DQG�UXQ��7KH�GHYHORSHUV�FDQ�OD\�PRUH�VWUHVV�RQ�GHYHORSLQJ�SDUWLFXODU�PRGXOHV�DQG� WKXV� SHUIHFW� WKHP� LQVWHDG� RI� KDYLQJ� WR� UHEXLOG� WKH� HQWLUH� VRXUFH� WUHH� IRU� HDFK� PLQRU�LPSURYHPHQW��
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$SDUW� IURP� LWV� PRGXODU� DUFKLWHFWXUH�� $SDFKH� IHDWXUHV� PXFK� PRUH� VXFK� DV� XVHU�DXWKHQWLFDWLRQ��&*,��LPDJH�PDSV��FRQWHQW�QHJRWLDWLRQ��SUR[\�IDFLOLWLHV��FRRNLHV��YLUWXDO�KRVWV�DQG�D� YHU\� YHUVDWLOH� G\QDPLF� VKDUHG� REMHFWV� �'62�� VXSSRUW��$SDFKH� FDQ� EHKDYH� DV� D� IXOO� IHDWXUHG�3UR[\� DOO� E\� LWVHOI� DQG� WKXV� HOLPLQDWHV� WKH�QHHG� IRU� DQ\�RWKHU�SUR[\� VRIWZDUH��7KH�YLUWXDO�KRVW�IHDWXUH� HQDEOHV� D� VLQJOH�$SDFKH�EDVHG�VHUYHU� WR� VHUYH� IRU�PDQ\�YLUWXDO�KRVW�QDPHV�RQ�D� VLQJOH�PDFKLQH��,W�VXSSRUWV�ERWK�,3�DQG�QDPH�EDVHG�YLUWXDO�KRVWV��0RUH�GHWDLOV�UHJDUGLQJ�YLUWXDO�KRVWV�FDQ�EH�IRXQG�DW� WKH�$SDFKH�GRFV� $QRWKHU�SOXV�ZLWK�$SDFKH� LV� WKDW�LW�LV�YHU\�HDV\�WR�FRQILJXUH�DQG� JHW� UXQQLQJ�� $OWKRXJK�� QHZ� XVHUV� VRPHWLPHV� JHW� LQWR� D� VSRW� ZLWK� FRQILJXULQJ� LW�� WKH�DFFRPSDQLHG� KHOS� ILOHV� DUH� PRUH� WKDQ� HQRXJK� WR� VROYH� DQ\� FRQILJXUDWLRQ� DQG�RU� FRPSLOLQJ�SUREOHP��7KH�LQVWDOOHG�VHUYHU�KDV�XWPRVW���FRQILJXUDWLRQ�ILOHV�ZKLFK�KDYH�LQ�EXLOW�WDJV�WR�HQDEOH�HYHQ�WKH�PRVW�QRYLFH�WR�VDIHO\�JHW�WKH�VHUYHU�UXQQLQJ�ZLWK�WKH�PD[LPXP�RI�IXQFWLRQDOLW\��$�OLVW�RI� VLWHV� ILOOHG�ZLWK�$SDFKH� LQIRUPDWLRQ� LV� DSSHQGHG�DW� WKH�ERWWRP�RI� WKLV� UHSRUW��:H�ZLOO�QRZ�VKLIW�RXU�IRFXV�IURP�ZKDW�$SDFKH�LV��WR�KRZ�WR�FRPSLOH�LW�DQG�FRQILJXUH�LW�IRU�RXU�SXUSRVH�RQ�D�W\SLFDO�5HG�+DW�/LQX[�GLVWULEXWLRQ�
'RZQORDGLQJ�$SDFKH,QIRUPDWLRQ�RQ� WKH� ODWHVW�YHUVLRQ�RI�$SDFKH�FDQ�EH� IRXQG�RQ� WKH�$SDFKH�ZHE�VHUYHU�DW�KWWS���ZZZ�DSDFKH�RUJ��� 7KLV� ZLOO� OLVW� WKH� FXUUHQW� UHOHDVH�� DQ\� PRUH� UHFHQW� EHWD�WHVW� UHOHDVH��WRJHWKHU�ZLWK�GHWDLOV�RI�PLUURU�ZHE�DQG�DQRQ\PRXV�IWS�VLWHV��
&RPSLOLQJ�$SDFKH���7KH�*HQHUDO�2YHUYLHZ��&RPSLOLQJ�$SDFKH�FRQVLVWV�RI�WKUHH�VWHSV��)LUVWO\�VHOHFW�ZKLFK�$SDFKH�PRGXOHV�\RX�ZDQW�WR� LQFOXGH� LQWR WKH� VHUYHU�� 6HFRQGO\� FUHDWH� D� FRQILJXUDWLRQ� IRU� \RXU� RSHUDWLQJ� V\VWHP�� 7KLUGO\�FRPSLOH� WKH�H[HFXWDEOH��$OO� FRQILJXUDWLRQV�RI�$SDFKH�DUH�SHUIRUPHG� LQ� WKH�VUF�GLUHFWRU\�RI� WKH�$SDFKH�GLVWULEXWLRQ��&KDQJH�LQWR�WKLV�GLUHFWRU\��
��� 6HOHFW� PRGXOHV� WR� FRPSLOH LQWR� $SDFKH� LQ� WKH� &RQILJXUDWLRQ� ILOH�� 8QFRPPHQW� OLQHV�FRUUHVSRQGLQJ�WR�WKRVH�RSWLRQDO�PRGXOHV�\RX�ZLVK�WR�LQFOXGH��DPRQJ�WKH�$GG0RGXOH�OLQHV�DW�WKH�ERWWRP�RI�WKH�ILOH���RU�DGG�QHZ�OLQHV�FRUUHVSRQGLQJ�WR�DGGLWLRQDO�PRGXOHV�\RX�KDYH�GRZQORDGHG�RU� ZULWWHQ�� �6HH� $3,�KWPO� IRU� SUHOLPLQDU\� GRFV� RQ� KRZ� WR� ZULWH� $SDFKH� PRGXOHV���$GYDQFHG�XVHUV�FDQ�FRPPHQW�RXW�VRPH�RI�WKH�GHIDXOW�PRGXOHV�LI�WKH\�DUH�VXUH�WKH\�ZLOO�QRW�QHHG�WKHP��EH�FDUHIXO�WKRXJK��VLQFH�PDQ\�RI�WKH�GHIDXOW�PRGXOHV�DUH�YLWDO�IRU�WKH�FRUUHFW�RSHUDWLRQ�DQG�VHFXULW\�RI�WKH�VHUYHU���<RX�VKRXOG�DOVR�UHDG�WKH�LQVWUXFWLRQV�LQ�WKH�FRQILJXUDWLRQ�ILOH�WR�VHH�LI�\RX�QHHG�WR�VHW�DQ\�RI�WKH�5XOH�OLQHV��
���&RQILJXUH�$SDFKH�IRU�\RXU�RSHUDWLQJ�V\VWHP��1RUPDOO\�\RX�FDQ�MXVW�W\SH�UXQ�WKH�&RQILJXUH�VFULSW�DV�JLYHQ EHORZ��+RZHYHU�LI�WKLV�IDLOV�RU�\RX�KDYH�DQ\�VSHFLDO�UHTXLUHPHQWV��H�J���WR�LQFOXGH�DQ�DGGLWLRQDO�OLEUDU\�UHTXLUHG�E\�DQ�RSWLRQDO�PRGXOH��\RX�PLJKW�QHHG�WR�HGLW�RQH�RU�PRUH�RI�WKH�IROORZLQJ�RSWLRQV�LQ�WKH�&RQILJXUDWLRQ�ILOH��(;75$B&)/$*6��/,%6��/')/$*6��,1&/8'(6��
5XQ�WKH�&RQILJXUH�VFULSW����&RQILJXUH
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8VLQJ�
&RQILJXUDWLRQ
�DV�FRQILJ�ILOH��FRQILJXUHG�IRU��ZKDWHYHU!�SODWIRUP��VHWWLQJ�&�FRPSLOHU�WR��ZKDWHYHU!���VHWWLQJ�&�FRPSLOHU�RSWLPL]DWLRQ�OHYHO�WR��ZKDWHYHU!���$GGLQJ�VHOHFWHG�PRGXOHV��GRLQJ�VDQLW\�FKHFN�RQ�FRPSLOHU�DQG�RSWLRQV&UHDWLQJ�0DNHILOH�LQ�VXSSRUW&UHDWLQJ�0DNHILOH�LQ�PDLQ&UHDWLQJ�0DNHILOH�LQ�RV�XQL[&UHDWLQJ�0DNHILOH�LQ�PRGXOHV�VWDQGDUG
���'HSHQGLQJ�RQ�&RQILJXUDWLRQ�DQG�\RXU� V\VWHP��&RQILJXUH�PLJKW�QRW�SULQW� WKHVH� OLQHV��7KDW
V�2.���

7KLV� JHQHUDWHV� D�0DNHILOH� IRU� XVH� LQ� VWDJH� ��� ,W� DOVR� FUHDWHV� D�0DNHILOH� LQ� WKH� VXSSRUW�GLUHFWRU\�� IRU� FRPSLODWLRQ� RI� WKH� RSWLRQDO� VXSSRUW� SURJUDPV���,I�\RX�ZDQW�WR�PDLQWDLQ�PXOWLSOH�FRQILJXUDWLRQV��\RX�FDQ�JLYH�DQ�RSWLRQ�WR�&RQILJXUH�WR�WHOO�LW�WR�UHDG�DQ�DOWHUQDWLYH�&RQILJXUDWLRQ�ILOH��VXFK�DV�&RQILJXUH��ILOH�&RQILJXUDWLRQ�DL���
���7\SH�PDNH��

7KH�PRGXOHV�ZH� SODFH� LQ� WKH�$SDFKH� GLVWULEXWLRQ� DUH� WKH� RQHV�ZH� KDYH� WHVWHG� DQG� DUH�XVHG� UHJXODUO\� E\� YDULRXV� PHPEHUV� RI� WKH� $SDFKH� GHYHORSPHQW� JURXS�� $GGLWLRQDO� PRGXOHV�FRQWULEXWHG� E\� PHPEHUV� RU� WKLUG� SDUWLHV� ZLWK� VSHFLILF� QHHGV� RU� IXQFWLRQV� DUH� DYDLODEOH� DW��KWWS���ZZZ�DSDFKH�RUJ�GLVW�FRQWULE�PRGXOHV�!�� 7KHUH� DUH� LQVWUXFWLRQV� RQ� WKDW� SDJH� IRU� OLQNLQJ�WKHVH�PRGXOHV�LQWR�WKH�FRUH�$SDFKH�FRGH��
,QVWDOOLQJ�$SDFKH

<RX� ZLOO� KDYH� D� ELQDU\� ILOH� FDOOHG� KWWSG� LQ� WKH� VUF� GLUHFWRU\�� $� ELQDU\� GLVWULEXWLRQ� RI�$SDFKH�ZLOO�VXSSO\�WKLV�ILOH��
7KH� QH[W� VWHS� LV� WR� LQVWDOO� WKH� SURJUDP� DQG� FRQILJXUH� LW�� $SDFKH� LV� GHVLJQHG� VR� DV� WR� EH�FRQILJXUHG�DQG�UXQ�IURP�WKH�VDPH�VHW�RI�GLUHFWRULHV��ZKHUH�LW�LV�FRPSLOHG��,I�\RX�ZDQW�WR�UXQ�LW�IURP�VRPHZKHUH�HOVH��PDNH�D�GLUHFWRU\�DQG�FRS\�WKH�FRQI��ORJV�DQG�LFRQV�GLUHFWRULHV�LQWR�LW��,Q�HLWKHU�FDVH�\RX�VKRXOG�UHDG�WKH�VHFXULW\�WLSV�GHVFULELQJ�KRZ�WR�VHW�WKH�SHUPLVVLRQV�RQ�WKH�VHUYHU�URRW�GLUHFWRU\��
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7KH�QH[W�VWHS�LV�WR�HGLW�WKH�FRQILJXUDWLRQ�ILOHV�IRU�WKH�VHUYHU��7KLV�FRQVLVWV�RI�VHWWLQJ�XS�YDULRXV�GLUHFWLYHV�LQ�XS�WR�WKUHH�FHQWUDO�FRQILJXUDWLRQ�ILOHV��%\�GHIDXOW��WKHVH�ILOHV�DUH�ORFDWHG�LQ�WKH�FRQI�GLUHFWRU\�DQG�DUH�FDOOHG�VUP�FRQI��DFFHVV�FRQI�DQG�KWWSG�FRQI��7R�KHOS�\RX�JHW� VWDUWHG� WKHUH�DUH�VDPH� ILOHV� LQ� WKH� FRQI� GLUHFWRU\� RI� WKH� GLVWULEXWLRQ�� FDOOHG� VUP�FRQI�GLVW�� DFFHVV�FRQI�GLVW� DQG�KWWSG�FRQI�GLVW�� &RS\� RU� UHQDPH� WKHVH� ILOHV� WR� WKH� QDPHV� ZLWKRXW� WKH� �GLVW�� 7KHQ� HGLW� HDFKRI�WKH�ILOHV��5HDG�WKH�FRPPHQWV�LQ�HDFK�ILOH�FDUHIXOO\��)DLOXUH�WR�VHWXS�WKHVH�ILOHV�FRUUHFWO\�FRXOG�OHDG�WR�VHUYHU�QRW�ZRUNLQJ�RU�EHLQJ�LQVHFXUH��7KHUH�VKRXOG�EH�DOVR�DQ�DGGLWLRQDO�ILOH�LQ�WKH�FRQI�GLUHFWRU\�FDOOHG�PLPH�W\SHV��7KLV�ILOH�XVXDOO\�GRHV�QRW QHHG�HGLWLQJ��
)LUVW�HGLW�KWWSG�FRQI��7KLV�VHWV�XS�JHQHUDO�DWWULEXWHV�DERXW�WKH�VHUYHU��WKH�SRUW�QXPEHU��WKH�XVHU�LW�UXQV� DV�� HWF�� 1H[W� HGLW� WKH� VUP�FRQI� ILOH�� WKLV� VHWV� XS� WKH� URRW� RI� WKH� GRFXPHQW� WUHH�� VSHFLDO�IXQFWLRQV� OLNH� VHUYHU�SDUVHG� +70/� RU� LQWHUQDO� LPDJHPDS� SDUVLQJ�� HWF�� )LQDOO\�� HGLW� WKH�DFFHVV�FRQI�ILOH�WR�DW�OHDVW�VHW�WKH�EDVH�FDVHV�RI�DFFHVV��
,Q�DGGLWLRQ�WR�WKHVH�WKUHH�ILOHV��WKH�VHUYHU�EHKDYLRU�FDQ�EH�FRQILJXUHG�RQ�D�GLUHFWRU\�E\�GLUHFWRU\�EDVLV�E\�XVLQJ��KWDFFHVV�ILOHV�LQ�GLUHFWRULHV�DFFHVVHG�E\�WKH�VHUYHU��
6HWWLQJ�WKH�V\VWHP�WLPH�SURSHUO\�LV�DOVR�TXLWH�LPSRUWDQW�
3URSHU� RSHUDWLRQ� RI� D� SXEOLF�ZHE� VHUYHU� UHTXLUHV� DFFXUDWH� WLPH� NHHSLQJ�� VLQFH� HOHPHQWV� RI� WKH�+773�SURWRFRO�DUH�H[SUHVVHG�DV� WKH� WLPH�RI�GD\��6R�� LW
V� WLPH� WR� LQYHVWLJDWH�VHWWLQJ�XS�173�RU�VRPH� RWKHU� WLPH� V\QFKURQL]DWLRQ� V\VWHP�RQ�\RXU�8QL[�ER[�� RU�ZKDWHYHU� WKH� HTXLYDOHQW� RQ�17�ZRXOG�EH��
6WDUWLQJ�DQG�6WRSSLQJ�WKH�6HUYHU7R� VWDUW� WKH� VHUYHU�� VLPSO\� UXQ� KWWSG�� 7KLV� ZLOO� ORRN� IRU� KWWSG�FRQI� LQ� WKH� ORFDWLRQ�FRPSLOHG� LQWR� WKH� FRGH� �E\� GHIDXOW� �XVU�ORFDO�DSDFKH�FRQI�KWWSG�FRQI��� ,I� WKLV� ILOH� LV� VRPHZKHUH�HOVH��\RX�FDQ�JLYH�WKH�UHDO�ORFDWLRQ�ZLWK�WKH��I�DUJXPHQW��)RU�H[DPSOH��
�XVU�ORFDO�DSDFKH�KWWSG��I��XVU�ORFDO�DSDFKH�FRQI�KWWSG�FRQI,I�DOO�JRHV�ZHOO�WKLV�ZLOO�UHWXUQ�WR�WKH�FRPPDQG�SURPSW�DOPRVW�LPPHGLDWHO\��7KLV�LQGLFDWHV�WKDW�WKH�VHUYHU�LV�QRZ�XS�DQG�UXQQLQJ��,I�DQ\WKLQJ�JRHV�ZURQJ�GXULQJ�WKH�LQLWLDOL]DWLRQ�RI�WKH�VHUYHU�\RX� ZLOO� VHH� DQ� HUURU� PHVVDJH� RQ� WKH� VFUHHQ�� ,I� WKH� VHUYHU� VWDUWHG� RN�� \RX� FDQ� QRZ� XVH� \RXU�EURZVHU�WR�FRQQHFW�WR�WKH�VHUYHU�DQG�UHDG�WKH�GRFXPHQWDWLRQ��,I�\RX�DUH�UXQQLQJ�WKH�EURZVHU�RQ�WKH�VDPH�PDFKLQH�DV�WKH�VHUYHU�DQG�XVLQJ�WKH�GHIDXOW�SRUW�RI�����D�VXLWDEOH�85/�WR�HQWHU�LQWR�\RXU�EURZVHU�LV�
KWWS���ORFDOKRVW�
1RWH�WKDW�ZKHQ�WKH�VHUYHU�VWDUWV�LW�ZLOO�FUHDWH�D�QXPEHU�RI�FKLOG�SURFHVVHV�WR�KDQGOH�WKH�UHTXHVWV��,I� VWDUWHG� $SDFKH� DV� WKH� URRW� XVHU�� WKH� SDUHQW� SURFHVV� ZLOO� FRQWLQXH� WR� UXQ� DV� URRW� ZKLOH� WKH�FKLOGUHQ�ZLOO�FKDQJH�WR�WKH�XVHU�DV�JLYHQ�LQ�WKH�KWWSG�FRQI�ILOH��
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:KHQ�KWWSG�LV�UXQ��LI�LW�FRPSODLQV�DERXW�EHLQJ�XQDEOH�WR��ELQG��WR�DQ�DGGUHVV��WKHQ�HLWKHU�VRPH�RWKHU�SURFHVV�LV�DOUHDG\�XVLQJ�WKH�SRUW�WKDW�KDYH�EHHQ�FRQILJXUHG�IRU�$SDFKH�WR�XVH��RU�UXQQLQJ�KWWSG�DV�D�QRUPDO�XVHU�EXW�WU\LQJ�WR�XVH�D�SRUW�EHORZ�������VXFK�DV�WKH�GHIDXOW�SRUW������
,I� WKH� VHUYHU� LV�QRW� UXQQLQJ�� UHDG� WKH�HUURU�PHVVDJH�GLVSOD\HG�ZKHQ�\RX�UXQ�KWWSG��<RX�VKRXOG�DOVR� FKHFN� WKH� VHUYHU� HUURUBORJ� IRU� DGGLWLRQDO� LQIRUPDWLRQ� �ZLWK� WKH� GHIDXOW� FRQILJXUDWLRQ�� WKLV�ZLOO�EH�ORFDWHG�LQ�WKH�ILOH�HUURUBORJ�LQ�WKH�ORJV�GLUHFWRU\���,I�\RX�ZDQW \RXU�VHUYHU�WR�FRQWLQXH�UXQQLQJ�DIWHU�D�V\VWHP�UHERRW��\RX�VKRXOG�DGG�D�FDOO�WR�KWWSG�WR� \RXU� V\VWHP� VWDUWXS� ILOHV� �W\SLFDOO\� UF�ORFDO� RU� D� ILOH� LQ� DQ� UF�1� GLUHFWRU\��� 7KLV� ZLOO� VWDUW�$SDFKH�DV�URRW��%HIRUH�GRLQJ�WKLV�HQVXUH�WKDW�\RXU�VHUYHU�LV�SURSHUO\�FRQILJXUHG�IRU�VHFXULW\�DQG�DFFHVV�UHVWULFWLRQV�7R�VWRS�$SDFKH�VHQG�WKH�SDUHQW�SURFHVV�D�7(50�VLJQDO��7KH�3,'�RI�WKLV�SURFHVV�LV�ZULWWHQ�WR�WKH�ILOH�KWWSG�SLG�LQ�WKH�ORJV�GLUHFWRU\��XQOHVV�FRQILJXUHG�RWKHUZLVH���'R�QRW�DWWHPSW�WR�NLOO�WKH�FKLOG�SURFHVVHV EHFDXVH�WKH\�ZLOO�EH�UHQHZHG�E\�WKH�SDUHQW��$�W\SLFDO�FRPPDQG�WR�VWRS�WKH�VHUYHU�LV��

NLOO��7(50�CFDW��XVU�ORFDO�DSDFKH�ORJV�KWWSG�SLGC
)RU� PRUH� LQIRUPDWLRQ� DERXW� $SDFKH� FRPPDQG� OLQH� RSWLRQV�� FRQILJXUDWLRQ� DQG� ORJ� ILOHV�� VHH�6WDUWLQJ�$SDFKH�DW�WKH�$SDFKH�0DQXDO�GLUHFWRU\�LQ�\RXU�LQVWDOODWLRQ��)RU�D�UHIHUHQFH�JXLGH�WR�DOO�$SDFKH�GLUHFWLYHV� VXSSRUWHG�E\� WKH�GLVWULEXWHG�PRGXOHV��VHH� WKH�$SDFKH�GLUHFWLYHV� LQ� WKH�VDPH�GLUHFWRU\��
&RPSLOLQJ�6XSSRUW�3URJUDPV,Q�DGGLWLRQ�WR�WKH�PDLQ�KWWSG�VHUYHU�ZKLFK�LV FRPSLOHG�DQG�FRQILJXUHG�DV�DERYH��$SDFKH�LQFOXGHV� D� QXPEHU� RI� VXSSRUW� SURJUDPV�� 7KHVH� DUH� QRW� FRPSLOHG� E\� GHIDXOW�� 7KH� VXSSRUW�SURJUDPV� DUH� LQ� WKH� VXSSRUW� GLUHFWRU\� RI� WKH� GLVWULEXWLRQ�� 7R� FRPSLOH� WKH� VXSSRUW� SURJUDPV��FKDQJH�LQWR�WKLV�GLUHFWRU\�DQG�W\SH�
PDNH
&RPSLOLQJ�$SDFKH���6WHS�%\�6WHS�2YHUYLHZ��7KLV�LV�WKH�PRVW�LPSRUWDQW�VWHS�LQ�WKH�GHSOR\PHQW�RI�7KH�$SDFKH�:HE�6HUYHU��7KH�VRXUFH�GRZQORDGHG�IURP�WKH�,QWHUQHW�FDQ�EH�SXW�WR�XVH�RQO\�DIWHU�FRPSLOLQJ�LW�RQ�WKH�VHUYHU�PDFKLQH��$V�WKH� EULHI� RYHUYLHZ� KDV� DOUHDG\� EHHQ� VXSSOLHG� HOVHZKHUH�� D� SUDFWLFDO� H[DPSOH� LV� JLYHQ� EHORZ��

$Q�LPSRUWDQW�DVSHFW�RI�LQVWDOOLQJ�DQ\�SDFNDJH�RQ�D�/LQX[�PDFKLQH�LV�LWV�RZQHUVKLS��$V�LV�DSSDUHQW�� WKH�ZHE�VHUYHU�LV�PHDQW�WR�EH�UXQQLQJ�RQ�WKH�PDFKLQH�DOO�WKH�WLPH��LUUHVSHFWLYH�RI�WKH�XVHUV� ORJJHG� LQ�� ,I� WKH�RZQHUVKLS�ZHUH� WR�EH�ERXQG� WR�D�SDUWLFXODU�XQSULYLOHJHG�XVHU��RQO\� WKDW�XVHU�ZRXOG�EH�DEOH�WR�LQLWLDWH�DQG�RU�PRGLI\�WKH�FRQILJXUDWLRQ�SDUDPHWHUV�RI�WKH�VHUYHU��7KXV��DQ\�GDHPRQ� �� RU� VHUYHU� �� LV� DOZD\V� LQVWDOOHG� E\� WKH� URRW� ZLWK IXOO� SULYLOHJHV��
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$QRWKHU� LPSRUWDQW� IDFHW� LV� WKH� ORFDWLRQ�RI� WKH� LQVWDOOHG�ELQDULHV�DQG� WKH�GRFXPHQWDWLRQ��7KH� ILOHV� VKRXOG�EH� LQVWDOOHG� VXFK� WKDW� WKH\�DUH�HDVLO\� WUDFHDEOH�E\�DQ\�XVHU�DQG� WKDW� IROORZV�D�JHQHUDO� VFKHPH�� *HQHUDOO\�� DOO� WKH� GDHPRQV� ELQDULHV� UHVLGH� LQ� WKH� �XVU�ELQ� RU� WKH� �XVU�VELQ�GLUHFWRULHV��7KHVH�GLUHFWRULHV�DUH�DGGHG�DXWRPDWLFDOO\�LQ�WKH�SDWK�VHWWLQJV�RI�DOO�ORFDO�XVHUV��7KHVH�DUH�PRUH� IUHTXHQWO\� WKDQ�QRW�� OLQNV� WR�DFWXDO�ELQDU\� ILOHV� UHVLGHQW�RQ�RWKHU�GLUHFWRULHV��7KH� IXOO�LQVWDOODWLRQ� VKRXOG� DOZD\V� EH� SODFHG� LQ� WKH� �XVU�ORFDO� GLUHFWRU\��
&KRRVLQJ�ZKLFK�PRGXOHV�WR�LQFOXGH�LV�D�GHFLVLRQ��GHSHQGHQW�VROHO\�RQ�WKH�SXUSRVH�UROH�RI�WKH�VHUYHU��6RPH�RI�WKH�PRGXOHV�DFFRPSDQLHG�E\�$SDFKH�DUH�FRPSLOHG�LQ�E\�GHIDXOW��ZKLOH�VRPH�RWKHUV� QHHG� WR� EH� VSHFLDOO\� LQFOXGHG� LQ� WKH� FRPSLODWLRQ�� 7KH�PRGXOHV� LQFOXGHG� LQ� WKH�$SDFKH��������GLVWULEXWLRQ�DUH������ (QYLURQPHQW�VWUXFWXUH������������������������������D��PRGBHQY��GHIDXOW���E��PRGBVHWHQYLI��GHIDXOW���F��PRGBXQLTXHBLG��QRW�E\�GHIDXOW��

����&RQWHQW�W\SH�GHFLVLRQ����������������������������D��PRGBEURZVHU��GHIDXOW���E��PRGBPLPH��GHIDXOW���F��PRG�BPLPHBPDJLF��QRW�E\�GHIDXOW���G��PRGBQHJRWLDWLRQ��GHIDXOW���H��PRGBDOLDV��GHIDXOW���I��PRGBUHZULWH��DGYDQFHG���QRW�E\�GHIDXOW���J��PRGBXVHUGLU��GHIDXOW���K��PRGBVSHOOLQJ��QRW�E\�GHIDXOW���L��PRGBGLU��GHIDXOW���M��PRGBDXWRLQGH[��GHIDXOW���N��PRGBDFFHVV��GHIDXOW���O��PRGBDXWK��GHIDXOW���P��PRGBDXWKBGEP��8QL[�1'%0����QRW�E\�GHIDXOW���Q��PRGBDXWKBDQRQ��QRW�E\�GHIDXOW���R��PRGBGLJHVW��QRW�E\�GHIDXOW��
����+773�UHVSRQVH���������������������D��PRGBKHDGHUV��QRW�E\�GHIDXOW���E��PRGBFHUQBPHWR��QRW�E\�GHIDXOW���F��PRG�BH[SLUHV��QRW�E\�GHIDXOW!��G��PRGBDVLV��UDZ�+773���GHIDXOW���H��PRGBLQFOXGH��66,���GHIDXOW���I��PRGBFJL��QRW�E\�GHIDXOW���J��PRGBDFWLRQV��GHIDXOW��



�

����,QWHUQDO�&RQWHQW�+DQGOHUV���������������������������������D��PRGBVWDWXV��QRW�E\�GHIDXOW���E��PRGBLQIR��6HUYHU�FRQILJ�VXPPDU\���QRW�E\�GDIDXOW��
����5HTXHVW�ORJJLQJ���������������������D��PRGBORJBFRQILJ��GHIDXOW���E��PRGBORJBDJHQW��QRW�E\�GHIDXOW���F��PRGBORJBUHIHUHU��QRW�E\�GHIDXOW���G��PRGBXVHUWUDFN��FRRNLHV���QRW�E\�GHIDXOW�
����0LVDOOHQLRXV�����������������D��PRGBLPDS��GHIDXOW���E��PRGBSUR[\��QRW�E\�GHIDXOW���F��PRGBVR��QRW�E\�GHIDXOW��
����([SHULPHQWDO������������������D��PRGBPPDSBVWDWLF��QRW�E\�GHIDXOW���E��PRGBH[DPSOH��QRW�E\�GHIDXOW���F��PRGBLVDSL��GHIDXOW���G��PRGBYKRVWBDOLDV��QRW�E\�GHIDXOW��
7KH�LQFOXGHG�PRGXOHV�DUH�PRGBPLPHBPDJLF��PRGBUHZULWH��PRGBH[SLUHV��PRGBFJL��PRGBVWDWXV��PRGBSUR[\��PRGBVR��PRGBYKRVWBDOLDV��1RZ��PDQ\�RI�WKHVH�PRGXOHV�DUH�QRW�FRPSLOHG�LQ�E\�GHIDXOW�DV�WKHLU�XVH�GHSHQGV�RQ�WKH�UROH�RI�WKH�VHUYHU��$V�IRU�H[DPSOH��D�W\SLFDO�ZHE�VHUYHU�PD\�UHTXLUH�&*,�IXQFWLRQDOLW\��EXW�3+3�PD\�QRW�EH�UHTXLUHG�E\�LW��7KXV��RQO\�D�PLQLPDO�VHW�RI�PRGXOHV��ZKLFK�DUH�GHHPHG�QHFHVVDU\�IRU�DOO�FRQILJXUDWLRQV�DUH�FRPSLOHG�LQ�E\�GHIDXOW�DQG�WKH�UHVW�DUH�WR�EH�HQDEOHG�E\�WKH�HGLWLQJ�RI�WKH�FRQILJXUDWLRQ�ILOH�LQ�WKH�VUF�GLUHFWRU\��
0RGXOHV�UHTXLUHG�E\�XV�IRU�WKH�:HE�6HUYLFHV:H�DLP�WR�SURYLGH�D�VHW�RI�VHUYLFHV���DFFHVVLEOH�WKURXJK�WKH�LQWHUQHW��ZKLFK�DUH�D�EDVLV�IRU�WKH� VXFFHVVIXO� GHSOR\PHQW� RI� LQWHUDFWLYH� RSHUDWLYLW\� RI� WKH� V\VWHP�� $� GDWDEDVH� PHFKDQLVP�EHFRPHV�HYLGHQW�LQ�WKLV�VFHQDULR��DV�HYHU\�VHUYLFH�KDV�VRPH�VXEVFULEHUV�DQG�WR�PDLQWDLQ�D�UHFRUG�RI� WKH� VXEVFULEHUV� DQG� WKHLU� SUHIHUHQFHV� UHTXLUHV� D� GDWDEDVH�� .HHSLQJ� WKLV� SRLQW� LQ� PLQG�� LW�EHFRPHV�LPPLQHQW�IRU�XV�WR�LQVWDOO�D�ZHE�EDVHG�IURQW�HQG�WR�WKH�SRSXODU�GDWDEDVH�V\VWHPV�LQ�WKH�PDUNHW�� YL]�� 2UDFOH�� P64/�� 3RVWJUH64/�� HW� DO�� :H� SURPSWO\� FKRVH� 3+3� �� 3+3� +\SHUWH[W�3UHSURFHVVRU���IRU�WKH�SXUSRVH��0RUH�LQIRUPDWLRQ�DERXW�WKH�3+3�PRGXOH�ZLOO�EH�DYDLODEOH�ODWHU����
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%XW�WKH�SUREOHP�DULVHV�ZKHQ�LW�LV�IRXQG�WKDW�3+3�VXSSRUW�LV�QRW�LQFOXGHG�E\�GHIDXOW�LQ�WKH�$SDFKH�GLVWULEXWLRQ�DQG�WKDW�LW�KDV�WR�EH�GRZQORDGHG�IURP�HOVHZKHUH��7KXV��LW�LV�D�JRRG�LGHD�WR�VHOHFWLYHO\� LQVWDOO� $SDFKH� ZLWK� WKH� VXSSOLHG� PRGXOHV� DQG� WKHQ� DGG� WKH� 3+3�PRGXOH� DV� D� '\QDPLF� 0RGXOH�� XVLQJ� $SDFKH
V� '\QDPLF� 6KDUHG� 2EMHFW� �'62�� VXSSRUW��
*LYHQ�EHORZ�LV�D�EULHI�GHVFULSWLRQ�RI� WKH�PRGXOHV�ZKLFK�DUH�QRW�FRPSLOHG�LQ�E\�GHIDXOW�EXW�ZKLFK�ZH�FKRVH�WR�FRPSLOH��

�� PRGBPLPHBPDJLF�PRGXOH
7KLV�PRGXOH�FDQ�EH�XVHG�WR�ILQG�RXW�WKH�0,0(�W\SH�RI�D�ILOH�E\�ORRNLQJ�DW�D�IHZ�E\WHV�RI�LWV��FRQWHQWV��,W�LV�GHULYHG�IURP�WKH�8QL[�ILOH�FRPPDQG�ZKLFK�XVHV��PDJLF�QXPEHUV��DQG�RWKHU�KLQWV�IURP�D�ILOH
V�FRQWHQWV�WR�ILJXUH�RXW�ZKDW�WKH�ILOH�FRQWHQWV�DUH��:KHQ�FRPSLOLQJ�DQ�$SDFKH�VHUYHU��WKLV�PRGXOH�VKRXOG�EH�DW�RU�QHDU�WKH�WRS�RI�WKH�OLVW�RI�PRGXOHV�LQ�WKH�&RQILJXUDWLRQ�ILOH���0RGXOHV�DUH�OLVWHG�LQ�LQFUHDVLQJ�SULRULW\�VR�WKDW�ZLOO�PHDQ�WKLV�RQH�LV�XVHG�RQO\�DV�D�ODVW�UHVRUW��MXVW�OLNH�LW�ZDV�GHVLJQHG�WR��
7R�XVH�PRGBPLPHBPDJLF�\RX�KDYH�WR�HQDEOH�WKH�IROORZLQJ�OLQH�LQ�WKH�VHUYHU�EXLOG�&RQILJXUDWLRQ�ILOH��

$GG0RGXOH�PRGXOHV�VWDQGDUG�PRGBPLPHBPDJLF�R�
7KLV�VKRXOG�EH�OLVWHG�EHIRUH�PRGBPLPH�LQ�WKH�EXLOG�&RQILJXUDWLRQ�ILOH�VR�WKDW�LW�ZLOO�EH�XVHG�DIWHU�PRGBPLPH��PRGBPLPHBPDJLF�LV�LQWHQGHG�DV�D��VHFRQG�OLQH�RI�GHIHQVH��IRU�FDVHV�PRGBPLPH�FDQQRW�UHVROYH��
���PRGBUHZULWH�PRGXOH

7KLV�PRGXOH�XVHV�D�UXOH�EDVHG�UHZULWLQJ�HQJLQH��EDVHG�RQ�D�UHJXODU�H[SUHVVLRQ�SDUVHU��WR�UHZULWH� UHTXHVWHG�85/V�RQ� WKH� IO\�� ,W� VXSSRUWV� DQ� XQOLPLWHG�QXPEHU�RI� UXOHV� DQG� DQ�XQOLPLWHG�QXPEHU�RI�DWWDFKHG�UXOH�FRQGLWLRQV�IRU�HDFK�UXOH�WR�SURYLGH�D�UHDOO\�IOH[LEOH�DQG�SRZHUIXO�85/�PDQLSXODWLRQ� PHFKDQLVP�� 7KH� 85/� PDQLSXODWLRQV� FDQ� GHSHQG� RQ� YDULRXV� WHVWV�� IRU� LQVWDQFH�VHUYHU�YDULDEOHV��HQYLURQPHQW�YDULDEOHV��+773�KHDGHUV��WLPH�VWDPSV�DQG�HYHQ�H[WHUQDO�GDWDEDVH�ORRNXSV�LQ�YDULRXV�IRUPDWV�FDQ�EH�XVHG�WR�DFKLHYH�D�UHDOO\�JUDQXODU�85/�PDWFKLQJ���7KLV�PRGXOH�RSHUDWHV�RQ� WKH�IXOO�85/V��LQFOXGLQJ�WKH�SDWK�LQIR�SDUW��ERWK�LQ�SHU�VHUYHU�FRQWH[W� �KWWSG�FRQI�� DQG� SHU�GLUHFWRU\� FRQWH[W� ��KWDFFHVV�� DQG� FDQ� HYHQ� JHQHUDWH� TXHU\�VWULQJ�SDUWV� RQ� UHVXOW�� 7KH� UHZULWWHQ� UHVXOW� FDQ� OHDG� WR� LQWHUQDO� VXE�SURFHVVLQJ�� H[WHUQDO� UHTXHVW�UHGLUHFWLRQ�RU�HYHQ�WR�DQ�LQWHUQDO�SUR[\�WKURXJKSXW��%XW�DOO�WKLV�IXQFWLRQDOLW\�DQG�IOH[LELOLW\�KDV�LWV� GUDZEDFN�� FRPSOH[LW\�� 6R� GRQ
W� H[SHFW� WR� XQGHUVWDQG� WKLV� HQWLUH� PRGXOH� LQ� MXVW� RQH� GD\��6LQFH�RXU�VHUYHUV�DUH�PHDQW�WR�FDWHU�WR�D�ZLGH�DUUD\�RI�VHUYLFH�GHPDQGV��D�VHW�RI�UXOHV�IRU�85/�WRBILOHQDPH�PDSSLQJ�PD\�PDNH� FRPSOH[� WDVNV� HDVLHU�� 6XFK� UXOHV� DUH� DOVR� UHTXLUHG� IURP�WKH�VHUYHU�VHFXULW\�SRLQW�RI�YLHZ��
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���PRGBH[SLUHV�PRGXOH
7KLV� PRGXOH� FRQWUROV� WKH� VHWWLQJ� RI� WKH� ([SLUHV� +773� KHDGHU� LQ� VHUYHU� UHVSRQVHV�� 7KH�H[SLUDWLRQ�GDWH�FDQ�VHW�WR�EH�UHODWLYH�WR�HLWKHU�WKH�WLPH�WKH�VRXUFH�ILOH�ZDV�ODVW�PRGLILHG��RU�WR�WKH�WLPH�RI�WKH�FOLHQW�DFFHVV��7KH�([SLUHV�+773�KHDGHU� LV� DQ� LQVWUXFWLRQ� WR� WKH FOLHQW� DERXW� WKH�GRFXPHQW
V�YDOLGLW\� DQG�SHUVLVWHQFH��,I�FDFKHG��WKH�GRFXPHQW�PD\�EH�IHWFKHG�IURP�WKH�FDFKH�UDWKHU�WKDQ�IURP�WKH�VRXUFH�XQWLO� WKLV� WLPH�KDV�SDVVHG��$IWHU�WKDW��WKH�FDFKH�FRS\�LV�FRQVLGHUHG��H[SLUHG��DQG�LQYDOLG��DQG�D�QHZ�FRS\�PXVW�EH�REWDLQHG�IURP�WKH�VRXUFH��:KHQ�D�VHUYLFH�KDV�PDQ\�VXEVFULEHUV�XVHUV�� WKH�LQWHULP�UHOLHI�UHFHLYHG�LQ�WKH�IRUP�RI�IHZHU�UHTXHVWV�SHU�SDJH�SHU�YLVLW�GUDVWLFDOO\�FXWV�VKRUW�WKH�VHUYHU�ORDG��7KH�H[SLUDWLRQ�GDWH�VHWWLQJ�WDNHV�FDUH�WKDW�WKH�GRFXPHQW�VKRZQ�RQ�WKH�XVHU
V�VFUHHQ�LV�QRW�RXWGDWHG�����PRGBVWDWXV�PRGXOH
7KH� 6WDWXV� PRGXOH� DOORZV� D� VHUYHU� DGPLQLVWUDWRU� WR� ILQG� RXW� KRZ� ZHOO� WKHLU� VHUYHU� LV�SHUIRUPLQJ�� $� +70/� SDJH� LV� SUHVHQWHG� WKDW� JLYHV� WKH� FXUUHQW� VHUYHU� VWDWLVWLFV� LQ� DQ� HDVLO\�UHDGDEOH� IRUP�� ,I� UHTXLUHG� WKLV� SDJH� FDQ� EH�PDGH� WR� DXWRPDWLFDOO\� UHIUHVK� �JLYHQ� D� FRPSDWLEOH�EURZVHU���$QRWKHU�SDJH�JLYHV�D�VLPSOH�PDFKLQH�UHDGDEOH�OLVW�RI�WKH�FXUUHQW�VHUYHU�VWDWH��

7KH�GHWDLOV�JLYHQ�DUH��7KH�QXPEHU�RI�FKLOGUHQ�VHUYLQJ�UHTXHVWV�7KH�QXPEHU�RI�LGOH�FKLOGUHQ�7KH�VWDWXV�RI�HDFK�FKLOG��WKH�QXPEHU�RI�UHTXHVWV�WKDW�FKLOG�KDV�SHUIRUPHG�DQG�WKH�WRWDO�QXPEHU�RI�E\WHV�VHUYHG�E\�WKH�FKLOG����$�WRWDO�QXPEHU�RI�DFFHVVHV�DQG�E\WH�FRXQW�VHUYHG����7KH�WLPH�WKH�VHUYHU�ZDV�VWDUWHG�UHVWDUWHG�DQG�WKH�WLPH�LW�KDV�EHHQ�UXQQLQJ�IRU�$YHUDJHV�JLYLQJ�WKH�QXPEHU�RI�UHTXHVWV�SHU�VHFRQG��WKH�QXPEHU�RI�E\WHV�VHUYHG�SHU�VHFRQG�DQG�WKH�DYHUDJH�QXPEHU�RI�E\WHV�SHU�UHTXHVW����7KH�FXUUHQW�SHUFHQWDJH�&38�XVHG�E\�HDFK�FKLOG�DQG�LQ�WRWDO�E\�$SDFKH����7KH�FXUUHQW�KRVWV�DQG�UHTXHVWV�EHLQJ�SURFHVVHG�������7KHVH�GDWD�DUH�VXSSOLHG�RQO\�LI�WKH�([WHQGHG6WDWXV�GLUHFWLYH�LV�VHW�WR�RQ�LQ�WKH�FRQILJXUDWLRQ�ILOH��
���PRGBXVHUWUDFN�PRGXOH

$V�WKH�QDPH�VXJJHVWV�� WKLV�PRGXOH�KHOSV�NHHS� WUDFN�RI� WKH�YLVLWRUV�RI�D�VLWH�E\�WUDFNLQJ�WKHLU�FOLFNV�UHTXHVWV�ZLWK�D� ILOH�FDOOHG�FRRNLH��7KH�H[SLUDWLRQ�GDWH�RI�D�FRRNLH�FDQ�EH�VHW� LQ� WKH�VHUYHU�FRQILJXUDWLRQ�GLUHFWLYHV��7KLV�PRGXOH�KHOSV�LQ�NHHSLQJ�D�UHFRUG�RI�WKH�VXUILQJ�KDELWV�RI�D�YLVLWRU�DQG� WKHQ�FDQ�EH�XVHG�WR� WXQH�WKH�VLWH�DFFRUGLQJ�WR�XVHU
V�QHHGV��,W�DOVR�KHOSV� LQ�EXLOGLQJ�VWDWLVWLFV�IRU�WKH�VLWH��
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���PRGBVR�PRGXOH
7KLV� LV� DQ� H[SHULPHQWDO�PRGXOH��2Q� VHOHFWHG� RSHUDWLQJ� V\VWHPV� LW� FDQ� EH� XVHG� WR� ORDG�PRGXOHV�LQWR�$SDFKH�DW�UXQWLPH�YLD�WKH�'\QDPLF�6KDUHG�2EMHFW��'62��PHFKDQLVP��UDWKHU�WKDQ�UHTXLULQJ�D�UHFRPSLODWLRQ��$�PDMRU�DGYDQWDJH�LV�WKH�VDYLQJ�RI�WKH�VHUYHU�ORDG�DV�WKH�PRGXOHV�ORDG�RQO\�ZKHQ� UHTXLUHG�� ,Q� WKH�PDMRU�GLVWULEXWLRQV�DYDLODEOH� LQ� WKH�PDUNHW�YL]��5HGKDW��'HELDQ�HWF��QHDUO\�DOO�WKH�PRGXOHV�DUH�VXSSOLHG�LQ�WKH�'62�IRUP��7KLV�PDNHV�WKH�VHUYHU�YHU\�IDVW�DQG�DYRLGV�FUDVKHV��

���PRGBDXWKBGE�PRGXOH
7KLV�PRGXOH�SURYLGHV�IRU�XVHU�DXWKHQWLFDWLRQ�XVLQJ�%HUNHOH\�'%�ILOHV��7KH�PDLQ�SXUSRVH�RI�WKLV�PRGXOH�LV�WR�UHVWULFW�DFFHVV�WR�FHUWDLQ�UHVRXUFHV�RQ�WKH�VHUYHU�RQ�WKH�EDVLV�RI�HLWKHU�D�JURXS�RU� D� XVHU� ILOH��0HDQLQJ� WKDW� RQO\� FHUWDLQ� XVHUV� DUH� DEOH� WR� DFFHVV� WKH�SURWHFWHG� UHVRXUFHV��7KLV�PHFKDQLVP�LV�YHU\�XVHIXO�IRU�RXU�SXUSRVH�DV�ZH�PD\�SURYLGH�FHUWDLQ�VXEVFULSWLRQ�EDVHG�VHUYLFHV�DQG�ZRXOG� OLNH� WR� UHVWULFW� DFFHVV� WR� WKHP� WR� RQO\� WKH� YLVLWRUV�ZKR� SD\� IRU� WKHP�� 7KLV� NLQG� RI�DXWKHQWLFDWLRQ�LV�PRUH�VHFXUH�WKDQ�WKH�NLQG�XVHG�LQ�:HE�%DVHG�HPDLO��64/��DQG�WKXV�QHHGV�WR�EH�GHSOR\HG� RQO\� IRU� FULWLFDO� UHVRXUFHV�� ,W� XVHV� DQ� HQFU\SWHG� ILOH� IRUPDW� VR� WKDW� WKH� YLVLWRUV� DUH�XQDEOH�WR�GRZQORDG�WKHP�DQG�RU�GHFLSKHU�WKHP���� PRGBSUR[\�PRGXOH
7KLV�PRGXOH��DV�WKH�QDPH�VXJJHVWV��DGGV�SUR[\�FDSDELOLWLHV�WR�WKH�$SDFKH�VHUYHU��$SDFKH�FDQ�EHKDYH�DV�D�IXOO�IOHGJHG�3UR[\�IRU�WKH�HQWLUH�VXEQHW�RU�WKH�LQWUDQHW��7KLV�PHDQV�WKDW�RQO\�WKH�VHUYHU�QHHG�EH�FRQQHFWHG�WR�WKH�H[WHUQDO�ZRUOG��ZKLOVW�WKH�HQWLUH�LQWUDQHW�VXEQHW�ORRNV�WR�$SDFKH�IRU�LQWHUDFWLRQ�ZLWK�WKH�RXWVLGH�QHWZRUN�RU�WKH�,QWHUQHW��7KLV�VHWXS�LV�DQ�DOWHUQDWLYH�WR�WKH�ILUHZDOO�PHFKDQLVP� HPSOR\HG� LQ� GDWD� VHQVLWLYH� QHWZRUNV�� 7KH� VHUYHU� FDQ� DOVR� H[KLELW� FDFKLQJ�FDSDELOLWLHV�� WKXV� VDYLQJ� RQ� WKH� H[WHUQDO� EDQGZLGWK� UHTXLUHG� E\� WKH� 2UJDQLVDWLRQ�� 3UR[\� DOVR�LPSURYHV� VHFXULW\� DQG� XVHU� PRQLWRULQJ� E\� UHVWULFWLQJ� DFFHVV� WR� XQGHVLUHG� VLWHV��
1RZ�� WKH�PDLQ�DGYDQWDJH�RI� WKHVH�FDSDELOLWLHV� LQ�RXU� VHWXS� LV� WKDW�ZH�PD\�VXFFHVVIXOO\�LQFRUSRUDWH D� ODUJH� QXPEHU� RI� FOLHQW� 3&
V� RU� KRVWV� RQ� RXU� VXEQHW� ZLWKRXW� KDYLQJ� WR� DOORFDWH�GRPDLQ� VSHFLILF� ,3� UHVRXUFHV�� 7KH� DERYH� DGYDQWDJHV� QRWZLWKVWDQGLQJ�� WKLV� DOVR� LPSURYHV�HIILFLHQF\�E\�PDNLQJ�DFFHVVLEOH�WKH�YDVW�GDWD�UHVRXUFHV�LQ�DQG�RXWVLGH�WKH�RUJDQLVDWLRQ� 6HFXULW\�LV�DQRWKHU�LVVXH�WKDW�LV�VDWLVILHG��7KH�QHHG�IRU�GHSOR\PHQW�RI�DQ\�RWKHU�SUR[\�VHUYHU�OLNH�6TXLG�LV�WKXV�HOLPLQDWHG��&RQILJXULQJ�WKH�6HUYHU1RZ�WKDW� WKH�WKLQNLQJ�SDUW� LV�RYHU�� WLPH�KDV�FRPH�WR�FRQILJXUH�WKH�VHUYHU��$V�KDV�DOUHDG\�EHHQ�WRXWHG�� $SDFKH� IHDWXUHV� YHU\� HDV\� FRQILJXUDWLRQ�� %HIRUH�ZH� JR� LQWR�PRUH� GHWDLOV�� LW� ZRXOG� EH�ZRUWKZKLOH�WR�NQRZ�VRPHWKLQJ�PRUH�DERXW�D�W\SLFDO�ZHE�VHUYHU��$�W\SLFDO�ZHE�VHUYHU�FRQWDLQV�WKH�IROORZLQJ�VXEGLUHFWRULHV���FRQI �� 7KH� GLUHFWRU\� FRQWDLQV� DOO� WKH� &RQILJXUDWLRQ� ILOHV� XVHG� WR� FRQWURO� WKH� RSHUDWLRQV� RI� WKH�VHUYHU��ORJV �� 7KH� GLUHFWRU\� ZKHUH� WKH� DFFHVV� ORJ� ILOH� DQG� WKH� HUURU� ORJ� ILOHV� DUH� XVXDOO\� NHSW��FJL�ELQ �� 7KLV� GLUHFWRU\� FRQWDLQV� VDPSOH� JDWHZD\� VFULSWV� DQG� SUHFRPSLOHG� JDWHZD\� ELQDULHV�� ,I�
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\RX�EXLOG�\RXU�RZQ�JDWHZD\��WKLV�LV�XVXDOO\�ZKHUH�\RX�ZLOO�SXW�WKHP��7KH�GLUHFWRU\�LV�FDOOHG�FJL�ELQ�EHFDXVH�JDWHZD\V�XVH�D�VWDQGDUG�LQWHUIDFH�ZLWK�WKH�:HE�VHUYHU�FDOOHG�WKH�&RPPRQ�*DWHZD\�,QWHUIDFH��LFRQV� �� 7KLV� GLUHFWRU\� FRQWDLQV� DQ� DVVRUWPHQW� RI� LFRQV� WKDW� DUH� XVHG� IRU� GLUHFWRU\� LQGH[LQJ��RWKHU�GLUHFWRULHV���VUF��VXSSRUW��KWGRFV��%URZVHU��$� ZRUG� DERXW� WKH� FRQILJXUDWLRQ� ILOHV�� 3UHYLRXVO\�� WKHUH� XVHG� WR� EH� IRXU� GLIIHUHQW� ILOHV� IRU� WKH�VHUYHU�FRQILJXUDWLRQ��7KHVH�ZHUH���KWWSG�FRQI���0DLQ�VHUYHU�FRQILJXUDWLRQ�ILOH�VUP�FRQI���6HUYHU�UHVRXUFH�FRQILJXUDWLRQ�ILOH�DFFHVV�FRQI���*OREDO�$FFHVV�&RQWURO�)LOH��$&)��PLPH�W\SHV ��PLPH�W\SHV�WR�EH�GHFODUHG�LQ�WKLV�ILOH�$OWKRXJK�VWLOO�LQ�XVH�LQ�VRPH�VHUYHUV��WKLV�VHWXS�KDV�ODUJHO\�EHHQ�FKDQJHG�WR�D�VLQJOH�ILOH�FRQILJXUDWLRQ��1RZ�RQO\� D� VLQJOH� ILOH� KWWSG�FRQI� LV� XVHG� WR� FRQILJXUH� WKH� HQWLUH�$SDFKH� VHUYHU��7KLV�FDQ�KRZHYHU�EH�RYHUULGGHQ�DQG�IRXU�VHSDUDWH�ILOHV�FDQ�EH�XVHG�DV�DERYH��$V�FRQILJXULQJ�D�VLQJOH�ILOH�LV�HDVLHU�WKDQ�VHWWLQJ�XS�IRXU�GLIIHUHQW�ILOHV��ZH�FKRVH�WR�IROORZ�WKH�XQDU\�ILOH�VHWXS�DQG�DOO� VHWXS� LQIRUPDWLRQ�ZDV� WKXV� LQFRUSRUDWHG� LQ� WKH� KWWSG�FRQI� ILOH��$� VDPSOH� KWWSG�FRQI� ILOH� LV�DWWDFKHG�LQ�WKH�$SSHQGL[��7KHUH�LV�QRWKLQJ�PXFK�WR�EH�H[SODLQHG�DV�IDU�DV�WKH�VHWXS�FRQILJXUDWLRQ�JRHV�DV�WKH�FRQI�ILOH�LV�DOUHDG\�YHU\�ZHOO�GRFXPHQWHG��7KH�VHUYHU�LV�XS��1RZ�WKDW�WKH�VHUYHU�LV�FRQILJXUHG��DOO�WKDW�UHPDLQV�WR�EH�GRQH�LV�WR�VWDUW�LW�DQG�WKHQ�WHVW�LW�XVLQJ�WKH�VWHSV�RXWOLQHG�SUHYLRXVO\��$�ZRUG�DERXW�&*,
&*,� VWDQGV� IRU� &RPPRQ� *DWHZD\� ,QWHUIDFH� DQG� LV� WKH� GH�IDFWR� LQWHUIDFH� IRU� VHUYHU� � VLGH�VFULSWLQJ�� &*,� LV� XVHG� WR� VHUYH� DV� DQ� LQWHUIDFH� EHWZHHQ� WKH� PDFKLQH� �VHUYHU�� DQG� WKH� KRVW�� ,W�SURYLGHV� LQWHUDFWLYLW\� WKURXJK�H[HFXWLQJ� VFULSWV�RQ� WKH� IO\��&*,�VXSSRUWV� D�QXPEHU�RI� VFULSWLQJ�ODQJXDJHV�YL]��3HUO��&��-DYD��3+3�HWF��$OO� WKHVH� ODQJXDJHV�KDYH�D�FRPPRQ�JRDO�� WR�SURYLGH�DQ�LQWHUDFWLYH�IDFH�WR�WKH�QHWZRUN��&RPPRQ�XVHV�RI�&*,�LQFOXGH�SURYLVLRQ�RI�VSHFLDOL]HG�SDJHV�WR�WKH�YLHZHU��FUHDWLQJ�DFFRXQWV�HWF��
&*,�LV�QRW�D�ODQJXDJH�EXW�D�SURWRFRO�WR�VHUYH�DV�D�VWDQGDUG�IRU�RWKHU�VFULSWLQJ�ODQJXDJHV��,W�LV�D�EHWWHU�RSWLRQ�WR�HPSOR\�VHUYHU�VLGH�VFULSWLQJ�UDWKHU�WKDQ�FOLHQW�VLGH�DV�LW�LV�DOZD\V�IDVWHU��WDNHV�QR�WLPH�WR�GRZQORDG�DQG�LV�VHFXUH��
$�VDPSOH�&*,�VFULSW�LV�DOVR�DWWDFKHG�LQ�WKH�DSSHQGL[�&�
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7KH�'DWDEDVH�6\VWHP
$�GDWDEDVH�V\VWHP�LV�DQ� LQWHJUDO�SDUW�RI�DQ\�VHUYLFH�SODWIRUP���7KH�PRVW�HYLGHQW�XVH�RI�DQ\� GDWDEDVH� LV� LWV� FDSDFLW\� WR� PDLQWDLQ� XVHU�FXVWRPHU� LQIRUPDWLRQ� DQG� GHWDLOV�� $OWKRXJK� D�GDWDEDVH� FDQ� EH� GHILQHG� DV� MXVW� D� FROOHFWLRQ�RI� VLPSOH�GDWD� LQ� D� VSHFLILHG� IRUPDW� WKH� WHUP�KDV�FRPH� WR� GHQRWH� VSHFLILF� WHFKQRORJLHV�� $� GDWDEDVH� ILOH� FDQ� EH� DV� VLPSOH� DV� D� WH[W� ILOH� RU� DV�FRPSOH[�DV�D�PXOWL�IRUPDWWHG��PXOWL�HQFRGHG�ELQDU\�ILOH��$Q�REYLRXV�XVH�RI�XVLQJ�WKH�ODWWHU�LV�LWV�VSHHG��7H[W� ILOHV��DOWKRXJK�VLPSOH� WR�JHQHUDWH��UHTXLUH�WUHPHQGRXV�SURFHVVLQJ�SRZHU�WR�HPSOR\�HYHQ�VLPSOH�VHDUFK�WHFKQLTXHV��)RU�H[DPSOH�LQ�WKH�HPDLO�VHUYLFHV��WKH�GDWDEDVH�RI�XVHUV�DQG�WKHLU�FRUUHVSRQGLQJ�SDVVZRUG�LV�D�PXVW��7KDW¶V�ZK\�WKHUH�LV�LQFUHDVLQJ�GHPDQG�IRU�GDWDEDVHV�GXULQJ�D�ZHEVHUYHU� FRQILJXUDWLRQ�� 7KH� UHFHQW� DSSOLFDWLRQ� RI� GDWDEDVHV� LV� LQ� SXWWLQJ� WKH� UHVXOWV� RI�FRPSHWLWLYH� H[DPLQDWLRQV�� ,Q�PDQ\�SODFHV�� IRU� FRQGXFWLQJ� H[DPLQDWLRQV� WKURXJK�FRPSXWHUV�� DV�WKH�H[DPLQDWLRQV�OLNH�*5(�HWF��7KH�GDWDEDVHV�DUH�DOVR�XVHG�IRU�NHHSLQJ�GDWDEDVHV�RI�FULPHV�DQGWKH� UHFRUG� RI� SDVW� SROLFH� UHFRUGV� ZLWK� SKRWRJUDSKV�� ILQJHUSULQWV� DQG� RWKHU� LQIRUPDWLRQV�� 7KLV�KHOSV�LQ�VROYLQJ�WKH�FDVHV�DV�SROLFH�DXWKRULWLHV�FDQ�DFFHVV�WKH�GDWDEDVH�IURP�DQ\ZKHUH��)RU�WKLV�UHDVRQ��PXFK�GDWDEDVH�VHUYHU�VRIWZDUH�KDV�EHHQ�GHYHORSHG��YL]��2UDFOH��P64/��3RVWJUHVTO��HWF��7KH�&KRLFH�
1RZ�WKDW�WKH�UROH�RI�D�GDWDEDVH�V\VWHP�RQ�D�VHUYLFHV�SODWIRUP�KDV�EHHQ�FOHDUO\�H[SODLQHG��LW� LV� WLPH� WR� FKRRVH�DPRQJ� WKH�PDQ\�DYDLODEOH�� WKH� VHUYHU� VXLWDEOH� WR�RXU� VHWXS�DQG�ZLWKLQ�RXU�UHVRXUFHV��:LWK�WKLV�LQ�PLQG��D�FOHDU�ZLQQHU�WXUQV�RXW�WR�EH�3RVWJUH64/��3RVWJUH64/� LV� D� VRSKLVWLFDWHG� 2EMHFW�5HODWLRQDO� '%06�� VXSSRUWLQJ� DOPRVW� DOO� 64/�FRQVWUXFWV��LQFOXGLQJ�VXEVHOHFWV��WUDQVDFWLRQV��DQG�XVHU�GHILQHG�W\SHV�DQG�IXQFWLRQV��,W�LV�WKH�PRVW�DGYDQFHG�RSHQ�VRXUFH�GDWDEDVH�DYDLODEOH�DQ\ZKHUH��%HLQJ�2SHQ�6RXUFH�PHDQV�WKDW�LW�LV�IUHH�WR�EH�GHSOR\HG�DQ\ZKHUH�DQG�LV�GHYHORSHG�E\�D�WHDP�RI��VRIWZDUH�SURIHVVLRQDOV�XVLQJ�WKH�SRZHU�RI�WKH� ,QWHUQHW�� ,W� FDQ� DOVR� EH�PRGLILHG� IUHHO\� E\� DQ\� XVHU� WR� LQFRUSRUDWH� GHVLUHG�PRGLILFDWLRQV� ��LPSURYHPHQWV�� $OWKRXJK�� ���� RI� WKH� VLWHV� WRGD\� XVH� 2UDFOH
V� VHUYHU�� LW� LV� YHU\� H[SHQVLYH� WR�GHSOR\� DQG� WKH�RQO\�PDMRU� DGYDQWDJH�RIIHUHG�E\� LW� LV� WKH� VSHHG�RI�SURFHVVLQJ�TXHULHV��$QRWKHU�DGYDQWDJH� RI� XVLQJ� 3RVWJUH64/� LV� WKDW� LW� ZDV GHYHORSHG� HQWLUHO\� IRU� WKH� 8QL[�/LQX[�6RODULV�RSHUDWLQJ� V\VWHPV��ZKLFK� DUH� D� EHQFKPDUN� LQ� WKHPVHOYHV� IRU� WKHLU� VKHHU� SRZHU� DQG� GXUDELOLW\��3RVWJUH64/�DOVR�VXSSRUWV�PDQ\�PXOWL�SODWIRUP�IURQW�HQGV�VR�WKDW�XVHUV�DUH�DEOH�WR�LQWHUDFWLYHO\�DGPLQLVWHU� WKH� VHUYHU� XVLQJ� *8,
V� HWF�� 2QH� VXFK� LQWHUDFWLYH� IURQW�HQG� LV� LQFOXGHG� ZLWK� WKH�GLVWULEXWLRQ��

7KH�FKDUDFWHULVWLFV�RI�WKH�GDWDEDVH�SURJUDPPLQJ�DUH�IROORZLQJ����� 'DWD�LV�VWRUHG�LQ�D�GDWDEDVH�PDGH�XS�RI�WDEOHV��WKH�WDEOHV�FDQ�EH�UHDO�RU�YLUWXDO��8VHUV DUH�FRQFHUQHG�WR�WKH�ZKROH�GDWDEDVH�DQG�QRW�WR�LQGLYLGXDO�WDEOHV��
��� 7KH�VWUXFWXUH�RI�WDEOH�LV�GHILQHG�ZLWKLQ�WKH�GDWDEDVH��QRW�ZLWKLQ�HDFK�SURJUDP��
��� 7KH�RUGHU�RI�WDEOH�ZLWKLQ�WKH�GDWDEDVH�LV�QRW�LPSRUWDQW��7KH\�DUH�LGHQWLILHG�E\�QDPH��
$Q�2�5��2EMHFW�5HODWLRQVKLS��PRGHO�IRU�WKLV�ZRXOG�EH�DV�IROORZV��



��

SRVWPDVWHU����8QL[�XVHU�_�����������_�_�����������_�GDWDEDVH�V\VWHP�_��_?GDWDEDVH�7KDW� LV�� WKHUH� LV� D� RQH�WR�RQH� FRUUHVSRQGHQFH� EHWZHHQ� SRVWPDVWHUV�� 8QL[� XVHUV� DQG�GDWDEDVH�V\VWHPV��DQG�D�GDWDEDVH�V\VWHP�LV�DVVRFLDWHG�ZLWK�DQ\�QXPEHU�RI�GDWDEDVHV��,W� WXUQV� RXW� WKDW� WKLV� LV� QRW� TXLWH� WUXH�� ,W� ODWHU� WXUQHG� RXW� WKDW� D� GDWDEDVH� V\VWHP� LV�DGPLQLVWHUHG� E\� D� VLQJOH� SRVWPDVWHU�� EXW� DQ\� QXPEHU� RI� 8QL[� XVHUV�� 7KH� CSRVWPDVWHU
� LV� D�SULYLOHJHG�8QL[�XVHU�ZKLFK�LV�D�NLQG�RI�VXSHUXVHU�IRU�WKH�GDWDEDVH�V\VWHP��ZKLFK�LV�LPSOHPHQWHG�DV�D�GLUHFWRU\�WUHH�RI�ILOHV�FRQWDLQLQJ�LQGLYLGXDO�GDWDEDVHV��(DFK�LQGLYLGXDO�GDWDEDVH�KDV�LWV�RZQ�GLUHFWRU\�VXE�WUHH��3RVWJUH64/�GDWDEDVH�VHUYHU�LQVWDOODWLRQ
7KH� ILUVW� VWHS� WRZDUGV� WKH� LQVWDOODWLRQ� RI� WKH� 3RVWJUH64/� GDWDEDVH� VHUYHU� LV� LWV�SURFXUHPHQW�� 7KH� VRXUFHV� IRU� WKLV� VHUYHU� FDQ� EH� IUHHO\� GRZQORDGHG� IURP��KWWS���ZZZ�SRVWJUHVTO�RUJ�!�ZKLFK�LV�WKH�RIILFLDO�VLWH�RI�WKH�GHYHORSHUV��$V�DOZD\V��LW�LV�EHWWHU�WR�GRZQORDG�WKH�VRXUFHV�WKDQ�WKH�SUHFRPSLOHG�ELQDULHV��7KH�VRXUFH�IRU� WKLV�VHUYHU�FRQVLVWV�RI�D�PDVVLYH��������OLQHV�RI�FRGH��VR�H[SHFW�D�SURSRUWLRQDWH�WLPH�IRU�FRPSLODWLRQ��7KH� GRZQORDGHG� ILOH� LV� REWDLQHG� DV� D� ]LSSHG� ILOH� LQ� �J]� IRUPDW�� 7KH� ILOH� LV� WR� EH� ILUVW�XQ]LSSHG�DQG�WKHQ�XQWDUHG��

!JXQ]LS�SRVWJUHVTO�����WDU�J]�!WDU��[YI�SRVWJUHVTO�����WDU�
7KH�WDU��[YI�FRPPDQG�LV�IRU�XQSDFNLQJ�WKH�WDU�ILOH��6XSSRVH�WKH�GRZQORDGHG�ILOH�LV�VWRUHG�LQ� �SRVWJUHV�WDUV�� 1RZ� WKH� GRZQORDGHG� ILOH� LV� RI� WKH� IRUPDW� SRVWJUHVTO�����WDU�J]�� 1RZ� DIWHU�JXQ]LS�DQG�WKH�WDU��[YI�FRPPDQG��WKH�ILOHV�DUH�XQSDFNHG�LQ�WKH�VDPH�GLUHFWRU\��SRVWJUHV�WDUV�LQ�D�GLUHFWRU\�ZLWKLQ�WKH�SUHVHQW�GLUHFWRU\�ZLWK�QDPH�SRVWJUHVTO������

7KH�ILOHV�FRQWDLQHG�DUH�OLVWHG�EHORZ�
�UZ�U��U�� ����������ZKHHO������������������&23<5,*+7��UZ�U��U�� ����������ZKHHO��������������� +,6725<��UZ�U��U�� ����������ZKHHO�����������������,167$//��UZ�U��U�� ����������ZKHHO������������������5($'0(�GUZ[U�[U�[�������������ZKHHO������������������FRQWULE�GUZ[U�[U�[��������URRW����URRW��������������������GRF��UZ�U��U�� ������������� ZKHHO�������������������UHJLVWHU�W[W�GUZ[U�[U�[�������������ZKHHO������������������VUF�
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7KH�VUF�GLUHFWRU\�KDV�DOO�WKH�FRQILJXUDWLRQ�ILOH�OLNH�FRQILJXUH��ZKLFK�LV�DQ�H[HFXWDEOH�ILOH��,W�DOVR�FRQVLVWV� RI� ILOHV� OLNH� FRQILJ�JXHVV�� FRQILJ�VWDWXV�� FRQILJ�VXE� HWF�� 7KHVH� DUH� DOO� H[FXWDEOH� ILOHV��7KHUH� DUH� RWKHU� QRQ�H[HFXWDEOH� ILOHV� DQG� GLUHFWRULHV� DOVR�� 7KH� ILUVW� VWHS� WRZDUGV� LQVWDOODWLRQ� LV�FKHFNLQJ�RXW�WKH�,167$//�ILOH��7KLV�GRFXPHQW�FRQWDLQV�D�EULHI�LQWURGXFWLRQ�WR�3RVJUH64/�DQG�FRQWDLQV�DOO�WKH�VHWXS�LQVWUXFWLRQV��
,QVWDOODWLRQ�6WHSV�
x &UHDWH� WKH� 3RVWJUH64/� VXSHUXVHU� DFFRXQW�� 7KLV� LV� WKH� XVHU� WKH� VHUYHU� ZLOO� UXQ� DV�� )RU�SURGXFWLRQ� XVH� \RX� VKRXOG� FUHDWH� D� VHSDUDWH�� XQSULYLOHJHG� DFFRXQW� �SRVWJUHV� LV� FRPPRQO\�XVHG���,I�\RX�GR�QRW�KDYH�URRW�DFFHVV�RU�MXVW�ZDQW�WR�SOD\�DURXQG��\RXU�RZQ�XVHU�DFFRXQW�LV�HQRXJK��5XQQLQJ�3RVWJUH64/�DV�URRW��ELQ��RU�DQ\�RWKHU�DFFRXQW�ZLWK�VSHFLDO�DFFHVV�ULJKWV�LV�D�VHFXULW\�ULVN��GRQ
W�GR�LW��7KH�SRVWPDVWHU�ZLOO�LQ�IDFW�UHIXVH�WR�VWDUW�DV�URRW��<RX�QHHG�QRW�GR�WKH� EXLOGLQJ� DQG� LQVWDOODWLRQ� LWVHOI� XQGHU� WKLV� DFFRXQW� �DOWKRXJK�\RX�FDQ���<RX�ZLOO� EH� WROG�ZKHQ�\RX�QHHG�WR�ORJLQ�DV�WKH�GDWDEDVH�VXSHUXVHU��x &RQILJXUH� WKH� VRXUFH� FRGH� IRU� \RXU� V\VWHP�� ,W� LV� WKLV� VWHS� DW� ZKLFK� \RX� FDQ� VSHFLI\� \RXU�DFWXDO� LQVWDOODWLRQ� SDWK� IRU� WKH� EXLOG� SURFHVV� DQG� PDNH� FKRLFHV� DERXW� ZKDW� JHWV� LQVWDOOHG��&KDQJH�LQWR�WKH�VUF�VXEGLUHFWRU\�DQG�W\SH�!���FRQILJXUH�

IROORZHG�E\�DQ\�RSWLRQV�\RX�PLJKW�ZDQW� WR�JLYH� LW��)RU�D�ILUVW�LQVWDOODWLRQ�\RX�VKRXOG�EH�DEOH�WR�GR�ILQH�ZLWKRXW�DQ\��)RU�D�FRPSOHWH�OLVW�RI�RSWLRQV��W\SH��!���FRQILJXUH���KHOS�
6RPH�RI�WKH�PRUH�FRPPRQO\�XVHG�RQHV�DUH��
��SUHIL[ %$6(',5�6HOHFWV�D�GLIIHUHQW�EDVH�GLUHFWRU\�IRU�WKH�LQVWDOODWLRQ�RI�3RVWJUH64/��7KH�GHIDXOW�LV��XVU�ORFDO�SJVTO��
��HQDEOH�ORFDOH�,I�\RX�ZDQW�WR�XVH�ORFDOHV��
��HQDEOH�PXOWLE\WH�$OORZV�WKH�XVH�RI�PXOWLE\WH�FKDUDFWHU�HQFRGLQJV��7KLV�LV�SULPDULO\�IRU�ODQJXDJHV�OLNH�-DSDQHVH��.RUHDQ��RU�&KLQHVH��
��ZLWK�SHUO�%XLOGV� WKH� 3HUO� LQWHUIDFH� DQG� SOSHUO� H[WHQVLRQ� ODQJXDJH�� 3OHDVH� QRWH� WKDW� WKH� 3HUO�LQWHUIDFH� QHHGV� WR� EH� LQVWDOOHG� LQWR� WKH� XVXDO� SODFH� IRU� 3HUO� PRGXOHV� �W\SLFDOO\� XQGHU��XVU�OLE�SHUO��� VR� \RX� PXVW� KDYH� URRW� DFFHVV� WR� SHUIRUP� WKH� LQVWDOODWLRQ� VWHS�� �,W� LV� RIWHQ�HDVLHVW� WR� OHDYH�RXW� � ��ZLWK�SHUO� LQLWLDOO\��DQG�WKHQ�EXLOG�DQG�LQVWDOO�WKH�3HUO�LQWHUIDFH�DIWHU�FRPSOHWLQJ�WKH�LQVWDOODWLRQ�RI�3RVWJUH64/�LWVHOI���
��ZLWK�RGEF�



��

%XLOGV�WKH�2'%&�GULYHU�SDFNDJH��
��ZLWK�WFO�%XLOGV�LQWHUIDFH�OLEUDULHV�DQG�SURJUDPV�UHTXLULQJ�7FO�7N��LQFOXGLQJ�OLESJWFO��SJWFOVK��DQG�SJWNVK��

&RPSLOH�WKH�SURJUDP��7\SH
!�JPDNH�
7KH� FRPSLODWLRQ�SURFHVV�FDQ� WDNH�DQ\ZKHUH� IURP����PLQXWHV� WR�DQ�KRXU��<RXU�PLOHDJH�ZLOO�PRVW�FHUWDLQO\�YDU\��5HPHPEHU�WR�XVH�*18�PDNH��7KH�ODVW�OLQH�GLVSOD\HG�ZLOO�KRSHIXOO\�EH�$OO�RI�3RVWJUH64/�EH�VXFFHVVIXOO\�PDGH��5HDG\�WR�LQVWDOO��

,QVWDOO�WKH�3RVWJUH64/�H[HFXWDEOH�ILOHV�DQG�OLEUDULHV��7\SH
!�JPDNH�LQVWDOO�
<RX�VKRXOG�GR�WKLV�VWHS�DV�WKH�XVHU�WKDW�\RX�ZDQW�WKH�LQVWDOOHG�H[HFXWDEOHV�WR�EH�RZQHG�E\��7KLV�GRHV�QRW�KDYH�WR�EH�WKH�VDPH�DV�WKH�GDWDEDVH�VXSHUXVHU��VRPH�SHRSOH�SUHIHU�WR�KDYH�WKH�LQVWDOOHG�ILOHV�EH�RZQHG�E\�URRW��

x ,I� QHFHVVDU\�� WHOO� \RXU� V\VWHP� KRZ� WR� ILQG� WKH� QHZ� VKDUHG� OLEUDULHV��+RZ� WR� GR� WKLV� YDULHV�EHWZHHQ�SODWIRUPV��7KH�PRVW�ZLGHO\�XVDEOH�PHWKRG�LV�WR�VHW�WKH�HQYLURQPHQW�YDULDEOH�
/'B/,%5$5<B3$7+��!�/'B/,%5$5<B3$7+ �XVU�ORFDO�SJVTO�OLE�!�H[SRUW�/'B/,%5$5<B3$7+�
RQ�VK��NVK��EDVK��]VK�RU�!�VHWHQY�/'B/,%5$5<B3$7+��XVU�ORFDO�SJVTO�OLE�

RQ�FVK�RU�WFVK��<RX�PLJKW�ZDQW�WR�SXW�WKLV�LQWR�D�VKHOO�VWDUWXS�ILOH�VXFK�DV��HWF�SURILOH��2Q�VRPH�V\VWHPV�WKH�IROORZLQJ�LV�WKH�SUHIHUUHG�PHWKRG��EXW�\RX�PXVW�KDYH�URRW�DFFHVV��(GLW�ILOH��HWF�OG�VR�FRQI�WR�DGG�D�OLQH�
�XVU�ORFDO�SJVTO�OLE�

7KHQ�UXQ�FRPPDQG��VELQ�OGFRQILJ��
,I� LQ�GRXEW��UHIHU�WR�WKH�PDQXDO�SDJHV�RI�\RXU� V\VWHP��,I�\RX�ODWHU�RQ�JHW�D�PHVVDJH�OLNH�SVTO��HUURU�LQ�ORDGLQJ�VKDUHG�OLEUDULHV�OLEST�VR������FDQQRW�RSHQ�VKDUHG�REMHFW�ILOH��1R�VXFK�ILOH�RU�GLUHFWRU\�WKHQ�WKH�DERYH�ZDV�QHFHVVDU\��

6LPSO\�GR�WKLV�VWHS��x &UHDWH�WKH�GDWDEDVH�LQVWDOODWLRQ��WKH�ZRUNLQJ�GDWD�ILOHV��
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7R�GR� WKLV� \RX�PXVW� ORJ� LQ� WR�\RXU� 3RVWJUH64/�VXSHUXVHU�DFFRXQW�� ,W�ZLOO�QRW�ZRUN�DV�URRW��!�PNGLU��XVU�ORFDO�SJVTO�GDWD�!�FKRZQ�SRVWJUHV��XVU�ORFDO�SJVTO�GDWD�!�VX�� SRVWJUHV�!��XVU�ORFDO�SJVTO�ELQ�LQLWGE��'��XVU�ORFDO�SJVTO�GDWD�
7KH��'�RSWLRQ�VSHFLILHV�WKH�ORFDWLRQ�ZKHUH�WKH�GDWD�ZLOO�EH�VWRUHG��<RX�FDQ�XVH�DQ\�SDWK�\RX�ZDQW��LW�GRHV�QRW�KDYH�WR�EH�XQGHU�WKH�LQVWDOODWLRQ�GLUHFWRU\��-XVW�PDNH�VXUH�WKDW�WKH�VXSHUXVHU� DFFRXQW� FDQ�ZULWH� WR� WKH� GLUHFWRU\� �RU� FUHDWH� LW�� LI� LW� GRHVQ
W� DOUHDG\� H[LVW�� EHIRUH�VWDUWLQJ�LQLWGE���,I�\RX�KDYH�DOUHDG\�EHHQ�GRLQJ�WKH�LQVWDOODWLRQ�XS�WR�QRZ�DV�WKH�3RVWJUH64/�VXSHUXVHU��\RX�PD\�KDYH�WR�ORJ�LQ�DV�URRW�WHPSRUDULO\�WR�FUHDWH�WKH�GDWD�GLUHFWRU\�XQGHUQHDWK�D�URRW�RZQHG�GLUHFWRU\���x 7KH�SUHYLRXV�VWHS�VKRXOG�KDYH�WROG�\RX�KRZ�WR�VWDUW�XS�WKH�GDWDEDVH�VHUYHU��'R�VR�QRZ��7KH�FRPPDQG�VKRXOG�ORRN�VRPHWKLQJ�OLNH

!��XVU�ORFDO�SJVTO�ELQ�SRVWPDVWHU��'��XVU�ORFDO�SJVTO�GDWD�
7KLV�ZLOO�VWDUW�WKH�VHUYHU�LQ�WKH�IRUHJURXQG��7R�PDNH�LW�GHWDFK�WR�WKH�EDFNJURXQG��\RX�FDQ�XVH�WKH��6�RSWLRQ��EXW�WKHQ�\RX�ZRQ
W�VHH�DQ\�ORJ�PHVVDJHV�WKH�VHUYHU�SURGXFHV��$�EHWWHU�ZD\�WR�SXW�WKH�VHUYHU�LQ�WKH�EDFNJURXQG�LV�

!�QRKXS��XVU�ORFDO�SJVTO�ELQ�SRVWPDVWHU��'��XVU�ORFDO�SJVTO�GDWD����GHY�QXOO!��!VHUYHU�ORJ��!!��	�
x <RX�SUREDEO\�ZDQW�WR�LQVWDOO�WKH�PDQ�DQG�+70/�GRFXPHQWDWLRQ�7\SH�!�FG��XVU�VUF�SJVTO�SRVWJUHVTO�����GRF�!�JPDNH�LQVWDOO�

7KLV�ZLOO�LQVWDOO�ILOHV�XQGHU��XVU�ORFDO�SJVTO�GRF�DQG��XVU�ORFDO�SJVTO�PDQ��7R�HQDEOH�\RXU�V\VWHP� WR� ILQG� WKH�PDQ�GRFXPHQWDWLRQ��\RX�QHHG� WR�DGG�D� OLQH� OLNH� WKH�IROORZLQJ� WR�D�VKHOO�VWDUWXS�ILOH��!�0$13$7+ �0$13$7+��XVU�ORFDO�SJVTO�PDQ�
7KH� GRFXPHQWDWLRQ� LV� DOVR� DYDLODEOH� LQ� 3RVWVFULSW� IRUPDW�� ,I� \RX� KDYH� D� 3RVWVFULSW�SULQWHU��RU�KDYH�\RXU�PDFKLQH�DOUHDG\�VHW�XS�WR�DFFHSW�3RVWVFULSW�ILOHV�XVLQJ�D�SULQW�ILOWHU��WKHQ�WR�SULQW�WKH�8VHU
V�*XLGH�VLPSO\�W\SH�!�FG��XVU�ORFDO�SJVTO�GRF�!�JXQ]LS��F�XVHU�SV�W]�_�OSU�

+HUH�LV�KRZ�\RX�PLJKW�GR�LW�LI�\RX�KDYH�*KRVWVFULSW�RQ�\RXU�V\VWHP�DQG�DUH�ZULWLQJ�WR�D�/DVHU-HW�SULQWHU��!�JXQ]LS��F�XVHU�SV�J]�?
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_�JV��V'(9,&( ODVHUMHW��U�����T��G123$86(��V2XWSXW)LOH � ? _�OSU�
3ULQWHU�VHWXSV�FDQ�YDU\�ZLOGO\�IURP�V\VWHP�WR�V\VWHP��,I�LQ�GRXEW��FRQVXOW�\RXU�PDQXDOV�RU�\RXU� ORFDO�H[SHUW��7KH�$GPLQLVWUDWRU
V�*XLGH�VKRXOG�SUREDEO\�EH�\RXU�ILUVW�UHDGLQJ� LI�\RX�DUH�FRPSOHWHO\�QHZ� WR�3RVWJUH64/��DV� LW� FRQWDLQV� LQIRUPDWLRQ�DERXW�KRZ�WR�VHW�XS�GDWDEDVH�XVHUV�DQG�DXWKHQWLFDWLRQ��x 8VXDOO\��\RX�ZLOO�ZDQW�WR�PRGLI\�\RXU�FRPSXWHU�VR�WKDW�LW�ZLOO�DXWRPDWLFDOO\�VWDUW�WKH�GDWDEDVH�VHUYHU�ZKHQHYHU�LW�ERRWV��7KLV�LV�QRW�UHTXLUHG��WKH�3RVWJUH64/�VHUYHU�FDQ�EH�UXQ�VXFFHVVIXOO\�IURP�QRQ�SULYLOHJHG�DFFRXQWV�ZLWKRXW�URRW�LQWHUYHQWLRQ��'LIIHUHQW�V\VWHPV�KDYH�GLIIHUHQW�FRQYHQWLRQV�IRU�VWDUWLQJ�XS�GDHPRQV�DW�ERRW�WLPH��VR�\RX�DUH�DGYLVHG�WR�IDPLOLDUL]H�\RXUVHOI�ZLWK�WKHP��0RVW�V\VWHPV�KDYH�D�ILOH��HWF�UF�ORFDO�RU��HWF�UF�G�UF�ORFDO�ZKLFK�LV�DOPRVW�FHUWDLQO\�QR�EDG�SODFH�WR�SXW�VXFK�D�FRPPDQG��:KDWHYHU�\RX�GR��SRVWPDVWHU�PXVW�EH�UXQ�E\�WKH�3RVWJUH64/�VXSHUXVHU��SRVWJUHV��DQG�QRW�E\�URRW�RU�DQ\�RWKHU�XVHU��7KHUHIRUH�\RX�SUREDEO\�DOZD\V�ZDQW�WR�IRUP�\RXU�FRPPDQG�OLQHV�DORQJ�WKH�OLQHV�RI�VX��F�
���
�SRVWJUHV��,W�PLJKW�EH�DGYLVDEOH�WR�NHHS�D�ORJ�RI�WKH�VHUYHU�RXWSXW��7R�VWDUW�WKH�VHUYHU�WKDW�ZD\�WU\�!�QRKXS�VX��F�
SRVWPDVWHU��'��XVU�ORFDO�SJVTO�GDWD�!�VHUYHU�ORJ��!	�
�SRVWJUHV�	�

7KLV� LV�DOO� WKHUH� LV� IRU� WKH�VXFFHVVIXO�FRPSLODWLRQ�DQG� LQVWDOODWLRQ�RI� WKH�3RVWJUH64/�VHUYHU��1RZ�ZH�ZLOO�IROORZ�XS�ZLWK�D�EULHI�H[SODQDWLRQ�RI�WKH�FRPSLOH�WLPH�GLUHFWLYHV�UHTXLUHG��,I� \RX� ORRN� DW� WKH� FRQILJXUDWLRQ� VWDJH�� \RX� ZLOO� QRWLFH� WKDW� WKHUH� DUH� VRPH� RSWLRQV�UHTXLUHG� DORQJ�ZLWK� ��FRQILJXUH��$PRQJ� DOO� WKH� RSWLRQV� DYDLODEOH�� IRU� RXU� SXUSRVH� WKH�PRVW�VXLWDEOH�RQHV�DUH���ZLWK�RGEF�DQG�ZLWK�SHUO��7KLV�LV�EHFDXVH�2'%&�LV�DQ�LQGXVWU\�VWDQGDUG�IRUGDWDEDVH�DFFHVV��,W�VWDQGV�IRU�2SHQ�'DWD�%DVH�&RQQHFWLYLW\��$V�WKH�QDPH�VXJJHVWV��LW�SURYLGHV�VXSSRUW�IRU�WKH�UHPRWH�FRQQHFWLYLW\�RI�DSSOLFDWLRQV�ZLWK�WKH�GDWDEDVH��$QG�SHUO�LV�D�VFULSWLQJ�ODQJXDJH�XVHG�HYHU\ZKHUH�RQ�WKH�ZHE��7KH�XVH�RI�WKLV�RSWLRQ�HQDEOHV�WKH�FRPELQDWLRQ�RI�RXU�VHUYHU�ZLWK�WKH�LQWHUDFWLYLW\�RI�WKH�3HUO�ODQJXDJH��
7KXV�WKH�W\SLFDO�FRPPDQG�HQWHUHG�E\�XV�IRU�FRQILJXUDWLRQ�ZDV�����FRQILJXUH���SUHIL[ �XVU��SRVWJUH64/����ZLWK�RGEF���ZLWK�SHUO8VLQJ�WKH�'DWDEDVH�

7KH� ILUVW� VWHS� WRZDUGV� WKH� XVH� RI� WKH� 3RVWJUH64/� GDWDEDVH� VHUYHU� LV� WKH� FUHDWLRQ� RI� D�GDWDEDVH��7KH�GDWDEDVH�LV�FUHDWHG�E\�WKH�FUHDWHGE�FRPPDQG��7KH�RQO\�SUH�UHTXLVLWH�IRU�WKH�XVH�RI�WKLV� FRPPDQG� LV� WKDW� WKH� XVHU� PXVW� EH� DXWKRULVHG E\� WKH� 3RVWJUHV� VXSHU� XVHU� WR� FUHDWH� QHZ�GDWDEDVHV�LQ�WKH�FXUUHQW�GDWDEDVH�V\VWHP��,I�WKH�XVHU�LV�XQDXWKRULVHG��DQ�HUURU�PHVVDJH�LV�IODVKHG�RQ� WKH�VFUHHQ��$OVR� WKH�VHUYHU�PXVW�EH�XS�DQG�UXQQLQJ��7KH�VHUYHU� LV�EURXJKW�XS�E\�JLYLQJ�WKH�IROORZLQJ� FRPPDQG� DW� WKH� FRPPDQG� SURPSW� �,W� LV� DVVXPHG� WKDW� WKH� LQVWDOODWLRQ� LV� DW��XVU�ORFDO�SJVTO�DQG�WKDW�WKH�GE�V\VWHP�KDV�EHHQ�FUHDWHG�DW��XVU�ORFDO�SJVTO�GDWD����
!��XVU�ORFDO�SJVTO�ELQ�SRVWPDVWHU��'��XVU�ORFDO�SJVTO�GDWD�7R�FUHDWH�D�GDWDEDVH��
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!��XVU�ORFDO�SVTO�ELQ�FUHDWHGE�WHVW�
7KLV�ZLOO� LQLWLDWH� WKH� VHUYHU� �EDFN�HQG�� DQG� LW�ZLOO�ZDLW� IRU�TXHULHV�DW� WKH� VWDQGDUG�XQL[�SRUW�RI�������GHIDXOW� ���$GGLWLRQDOO\��7&3�,3�VXSSRUW�FDQ�EH�LQLWLDWHG�E\�DGGLQJ�DQ�RSWLRQ��L� LQ�WKH�FRPPDQG�DERYH��7KH�VHFRQG�VWHS�LV�WR�VHOHFW�D�IURQW�HQG�ZKLFK�ZLOO�LQWHUDFW�ZLWK�WKH�VHUYHU�DQG�VKRZ�WKH�UHVXOWV�WR�WKH�XVHU��,Q�RWKHU�ZRUGV��WKH�IURQW�HQG�LV�UHTXLUHG�IRU�XVHU�LQWHUDFWLRQ�ZLWK�WKH�VHUYHU��7KH� HDVLHVW� WR� OHDUQ� IURQW�HQG� LV� WKH� SJVTO� LQWHUDFWLYH� 64/� PRQLWRU� GLVWULEXWHG� ZLWK� WKH�3RVWJUH64/�VRXUFH��1RZ��WR�VWDUW�ZRUNLQJ�RQ�\RXU�GDWDEDVH��MXVW�ILUH�XS�WKH�SJVTO�64/�PRQLWRU�E\�JLYLQJ�WKH�IROORZLQJ�LQVWUXFWLRQ���!�SVTO�WHVW�
7KLV�LQVWUXFWLRQ�ZLOO�VKRZ�D�VFUHHQ�RXWSXW�VLPLODU�WR�WKH�RQH�JLYHQ�EHORZ���
:HOFRPH�WR�SVTO��WKH�3RVWJUH64/�LQWHUDFWLYH�WHUPLQDO��
7\SH��?FRS\ULJKW�IRU�GLVWULEXWLRQ�WHUPV�?K�IRU�KHOS�ZLWK�64/�FRPPDQGV�?"�IRU�KHOS�RQ�LQWHUQDO�VODVK�FRPPDQGV�?J�WR�WHUPLQDWH�ZLWK�VHPLFRORQ�WR�H[HFXWH�TXHU\�?T�WR�TXLW�
WHVW !�
1RZ�WKDW�ERWK�WKH�EDFN�HQG�DQG�WKH�IURQW�HQGV�DUH�VHW�XS� DOO�WKDW�UHPDLQV�LV�WR�WHVW�ILUH�WKH�LQVWDOODWLRQ�E\�LVVXLQJ�VRPH�VLPSOH�GDWDEDVH�FUHDWLRQ�FRPPDQGV��7KH�PRVW�EDVLF�FRPPDQGV�DUH�UHIHUHQFHG�LQ�WKH�$SSHQGL[�%�RI�WKLV�PDQXDO��7KH�RXWSXW�VKRZQ�DERYH�LV� WKDW�RI� WKH�IURQW�HQG��$�YHU\�VLPSOH�FRPPDQG�IRU�ILUVW� WLPH�XVHUV�LV�VHOHFW�FXUUHQWBXVHU��7KLV�ZLOO�UHWXUQ�WKH�QDPH�RI�WKH�FXUUHQW�XVHU��,W�LV�HVVHQWLDO�WR�IROORZ�HDFK� FRPPDQG� E\� D� VHPLFRORQ����� 7KH� FRPPDQGV� FDQ� VSZDQ� WR� PXOWLSOH� OLQHV�� 7R� TXLW� WKH�LQWHUDFWLYH�PRQLWRU�VLPSO\�HQWHU��?G��7KH�EHVW�JXLGH�WR�OHDUQLQJ�3RVWJUH64/�LV�WKH�DFFRPSDQ\LQJ�GRFXPHQWDWLRQ�DQG�LWV�ZHE�VLWH�� ZKLFK� KRXVHV� VRPH� RI� WKH� EHVW� UHIHUHQFHV� IRU� OHDUQLQJ� 64/� DQG� WKH� 3RVWJUH64/� VHUYHU�FRQFHSWV��1RZ�WKDW�ZH�KDYH�VXFFHVVIXOO\�GHSOR\HG�D�GDWDEDVH�VHUYHU� IRU�RXU�VHUYLFHV�SODWIRUP��DOO�WKDW� UHPDLQV� LV� WR� LQWHJUDWH� WKHVH� UHVRXUFHV� DQG� WR� LQLWLDWH� WKHP�� 7KH� QH[W� VWHS� LV� WR� VHWXS� D�LQWHUDFWLYH�VFULSWLQJ�ODQJXDJH�ZKLFK�KDV�WKH�DELOLW\�WR�LQWHJUDWH�RXU�ZHE�VHUYHU�ILOHV��SDJHV���ZLWK�WKH�GDWDEDVH�VR�WKDW�ZH�PD\�FRPPLW�WDVNV�OLNH�WKH�PDLQWHQDQFH�RI�XVHU�DFFRXQWV��VWDWLVWLFV�HWF��



��

7KH�3+3�6FULSWLQJ�/DQJXDJH
:KDW�LV�3+3�"

3+3� LV� DQ� +70/� HPEHGGHG� VFULSWLQJ� ODQJXDJH�� ,WV� DQ� DFURQ\P� IRU� 3+3�� +\SHUWH[W�3UHSURFHVVRU��0XFK�RI�LWV�V\QWD[�LV�ERUURZHG�IURP�&��-DYD DQG�3HUO�ZLWK�D�FRXSOH�RI�3+3�XQLTXH�IHDWXUHV� WKURZQ� LQ�� 7KH� JRDO� RI� WKH� ODQJXDJH� LV� WR� DOORZ�ZHE� GHYHORSHUV� WR�ZULWH� G\QDPLFDOO\�JHQHUDWHG�ZHE�SDJHV�TXLFNO\��$Q�H[DPSOH�RI�3+3�VFULSWLQJ�LV�JLYHQ�EHORZ���
��KWPO�!�KHDG!�WLWOH!([DPSOH��WLWOH!��KHDG!�ERG\!�"SKS�HFKR��+L��,
P�D�3+3�VFULSW����"!��ERG\!��KWPO!

1RWLFH�KRZ�WKLV�LV�GLIIHUHQW�IURP�D�&*,�VFULSW�ZULWWHQ�LQ�RWKHU�ODQJXDJHV�OLNH�3HUO�RU�&��LQVWHDG�RI�ZULWLQJ�D�SURJUDP ZLWK�ORWV�RI�FRPPDQGV�WR�RXWSXW�+70/��\RX�ZULWH�DQ�+70/�VFULSW�ZLWK�VRPH�HPEHGGHG�FRGH� WR�GR�VRPHWKLQJ��7KH�3+3�FRGH�LV�HQFORVHG�LQ�VSHFLDO�VWDUW�DQG�HQG�WDJV�WKDW�DORZ�\RX�WR�MXPS�LQWR�DQG�RXW�RI�3+3�PRGH�:KDW� GLVWLQJXLVKHV� 3+3� IURP� VRPHWKLQJ� OLNH� FOLHQW�VLGH� -DYD6FULSW� LV� WKDW� WKH� FRGH� LV�H[HFXWHG�RQ�WKH�VHUYHU��,I�\RX�ZHUH�WR�KDYH�D�VFULSW�VLPLODU�WR�WKH�DERYH�RQ�\RXU�VHUYHU��WKH�FOLHQW�ZRXOG�UHFHLYH�WKH�UHVXOWV�RI�UXQQLQJ�WKDW�VFULSW��ZLWK�QR�ZD\�RI�GHWHUPLQLQJ�ZKDW�WKH�XQGHUO\LQJ�FRGH�PD\ EH��:KDW�FDQ�3+3�GR�"
$W� WKH�PRVW� EDVLF� OHYHO�� 3+3�FDQ� GR� DQ\WKLQJ� DQ\� RWKHU�&*,�SURJUDP�FDQ� GR�� VXFK� DV�FROOHFW�IRUP�GDWD��JHQHUDWH�G\QDPLF�SDJH�FRQWHQW��RU�VHQG�DQG�UHFHLYH�FRRNLHV�3HUKDSV�WKH�VWURQJHVW�DQG�PRVW�VLJQLILFDQW�IHDWXUH�LQ�3+3�LV�LWV�VXSSRUW�IRU�D�ZLGH�UDQJH�RI�GDWDEDVHV��:ULWLQJ� D�GDWDEDVH� HQDEOHG�ZHE�SDJH� LV� LQFUHGLEO\� VLPSOH��6XSSRUW� IRU�GDWDEDVHV�LQFOXGHV��EXW�LV�QRW�OLPLWHG�WR�$GDEDVH�'��G%DVH��2UDFOH��0\64/��3RVWJUH64/�HWF�3+3� DOVR� KDV� VXSSRUW� IRU� WDONLQJ� WR� RWKHU� VHUYLFHV� XVLQJ� WKH� SURWRFROV� VXFK� DV� ,0$3��6103��1173��323���RU�HYHQ�+773��:H�FDQ�DOVR�RSHQ�UDZ�QHWZRUN�VRFNHWV�DQG�LQWHUDFW�XVLQJ�RWKHU�SURWRFROV��:K\�3+3�"
7KH� EDVLF� TXHVWLRQ� WKDW� DULVHV�ZKHQHYHU� DQ\� QHZ�SURJUDPPLQJ�SDUDGLJP�DUULYHV� LV� WKH�QHHG� IRU� LW��%HIRUH�3+3�PDGH� LWV� LQURDGV� LQWR� WKH� ,QWHUQHW�ZRUOG�� ODQJXDJHV� OLNH�3HUO�DQG�-DYD�



��

ZHUH� DOUHDG\� KDYLQJ� D� VWURQJ� XVHU� EDVH��7KH\� DUH� VWLOO�ZLGHO\� XVHG� RQ� WKH� ,QWHUQHW�� DOWKRXJK�D�UHFHQW�HVWLPDWH�SXWV�WKH�QXPEHU�RI�VLWHV�UXQQLQJ�RQ�3+3�WR�DERXW�����������6LPSO\�VDLG��3+3� LV�D�PDMRU� VXEVWLWXWH� IRU�RWKHU�VFULSWLQJ� ODQJXDJHV� OLNH�3HUO��7KH�ILUVW�PDMRU�DGYDQWDJH�RI�XVLQJ�3+3�LV� WKDW� LW� LV�HPEHGGHG�ULJKW�LQWR�WKH�+70/�GRFXPHQW��XQOLNH�LQ�3HUO�ZKHUH�\RX�KDYH� WR�ZULWH�D�VFULSW�DW�VRPH�RWKHU�H[HFXWDEOH� ORFDWLRQ��(PEHGGHG�PHDQV� WKDW�QRZ�WKH�VHUYHU�ZLOO�WDNH�FRQVLGHUDEOH�VKRUWHU�WLPH�WR�H[HFXWH�WKH�FRGH�DQG�GLVSOD\�WKH�UHVXOWV�6HFRQGO\�� 3+3� KDV� VHDPOHVV� LQWHJUDWLRQ� ZLWK� D� QXPEHU� RI� GDWDEDVH� V\VWHPV��:KHUHDV�-DYD� VXSSRUWV�2'%&� WRR�� 3+3�KDV� LQEXLOW� IXQFWLRQV� VLPSOH� HQRXJK� WR�EH�XVHG�E\� D�QRYLFH� WR�FUHDWH�VLWHV�ZLWK�H[HPSODU\�UHVXOWV��3+3�FDQ�DOVR�EH�LQWHJUDWHG�ZLWK�;0/�DQG�$63��HYHQ�WKRXJK�$63�LV�DSWO\�GHVFULEHG�DV�D�QHZ�WHFKQRORJ\�UDWKHU�WKDQ�D�VFULSWLQJ�ODQJXDJH�� ZKLFK�LV�9%6FULSW���
,QVWDOODWLRQ

7KH�ILUVW�VWHS�DV�ZLWK�DOO�81,;�VRIWZDUH�LV�JHWWLQJ�WKH�VRXUFHV�IRU�FRPSLODWLRQ��7KH�3+3�VRXUFHV�FDQ�HDVLO\�EH�GRZQORDGHG�IURP���KWWS���ZZZ�SKS�QHW�!���7KLV�LV�WKH�RIILFLDO�ZHE�VLWH�RI�WKH�GHYHORSHUV��,W�LV DGYLVDEOH�WR�GRZQORDG�WKH�VRXUFHV�UDWKHU�WKDQ�WKH�SUHFRPSLOHG�ELQDULHV�)RU� FRPSLODWLRQ��DOO� WKDW� LV� UHTXLUHG� LV� VRPH�EDVLF�81,;�VNLOOV�� DQ�$16,�&�&RPSLOHU� ��OLNH�JFF���DQG�D�ZHE�VHUYHU���ZH�KDYH�DOUHDG\�LQVWDOOHG�$SDFKH����
4XLFN�,QVWDOODWLRQ�,QVWUXFWLRQV

��JXQ]LS��F�DSDFKHB����[�WDU�J]�_�WDU�[I����FG�DSDFKHB����[����FRQILJXUH��FG���
��JXQ]LS��F�SKS�����[�WDU�J]�_�WDU�[I����FG�SKS�����[����FRQILJXUH���ZLWK�P\VTO���ZLWK�DSDFKH ���DSDFKHB����[���HQDEOH�WUDFN�YDUV��PDNH��PDNH�LQVWDOO
��FG����DSDFKHB����[����FRQILJXUH���SUHIL[ �ZZZ���DFWLYDWH�PRGXOH VUF�PRGXOHV�SKS��OLESKS��D�7KH�DERYH�OLQH�LV�FRUUHFW���<HV��ZH�NQRZ�OLESKS��D�GRHV�QRW�H[LVW�DW�WKLVVWDJH���,W�LVQ
W�VXSSRVHG�WR���,W�ZLOO�EH�FUHDWHG���PDNH�\RX�VKRXOG�QRZ�KDYH�DQ�KWWSG�ELQDU\�ZKLFK�\RX�FDQ FRS\�WR�\RXU�$SDFKH�ELQ�GLU�

�FG����SKS�����[
�FS�SKS�LQL�GLVW��XVU�ORFDO�OLE�SKS�LQL<RX�FDQ�HGLW��XVU�ORFDO�OLE�SKS�LQL�ILOH�WR�VHW�3+3�RSWLRQV�



��

(GLW�\RXU�KWWSG�FRQI�RU�VUP�FRQI�ILOH�DQG�DGG�$GG7\SH�DSSOLFDWLRQ�[�KWWSG�SKS��SKS�
7KH� SUHIHUUHG� GLUHFWRU\� WR� GR� WKLV� LQVWDOODWLRQ� LV� �XVU�ORFDO�� 7KLV� LV� EHFDXVH� DOO� WKH�SURJUDPV�OLH�LQ�WKLV�GLUHFWRU\��ZKLFK�VHUYHV�DV�D�UHSRVLWRU\��

1RWH����$W�WKLV�SRLQW��LW�LV�LPSRUWDQW�WR�VWUHVV�WKDW�WKH�3+3�PRGXOH�FDQ�EH�LQVWDOOHG�DV�D�G\QDPLF�PRGXOH� IRU�$SDFKH��7KLV�PHDQV� WKDW� WKHUH� VKRXOG�EH�QR�QHHG� WR� UHFRPSLOH�$SDFKH��$V� WKLV� LV�DOZD\V�WKH�SUHIIHUHG�PHWKRG��\RX�VKRXOG�DOZD\V�WU\�WKLV��7KH�VXSSRUW�IRU�G\QDPLF�PRGXOHV�ZDV�H[SHULPHQWDO� LQ� SUHYLRXV� YHUVLRQV� RI� $SDFKH� DQG� WKH� LQVWDOODWLRQ� EXJJ\�� 7KH� VDPH� SUREOHP�DSSHDUHG�EHIRUH�XV�� DQG�ZH�ZHUH�XQDEOH� WR� LQVWDOO� WKH�G\QDPLF�PRGXOH�� VR�ZH�KDG� WR� WDNH� WKH�SULPLWLYH� URXWH� WR� LQVWDOODWLRQ�� ZKLFK� ZDV� WR� EXLOG� D� VWDWLF� PRGXOH� DQG� WKHQ� LQFOXGH� LW� LQ� WKH�$SDFKH�LQVWDOODWLRQ�E\�UHFRPSLOLQJ�WKH�ZKROH�RI�$SDFKH��'HWDLOV�UHJDUGLQJ�WKH���FRQILJXUH�FRPPDQG
,W� LV� D� UHJXODU� IHDWXUH� LQ� FRPSLOLQJ� 81,;� SURJUDPV� WKDW� ZH� KDYH� WR� FRQILJXUH� WKH�VRXUFHV�LQVWDOODWLRQ� ILOH� EHIRUH� DFWXDOO\� EHJLQQLQJ� FRPSLODWLRQ�� 7KLV� LV� GRQH� WR� VHW� XS� YDULRXV�PDFKLQH� VSHFLILF� RSWLRQV� DQG� WR� DYRLG� WKH� FRPSLODWLRQ� RI� XQQHFHVVDU\� RSWLRQV�� +HUH� WRR�� WKH�FRQILJXUDWLRQ�LV�YHU\�LPSRUWDQW�IRU�VXFFHVVIXO�LQVWDOODWLRQ�$W�WKLV�VWDJH��YDULRXV�FKRLFHV�KDYH�WR�EH�PDGH��PDNLQJ�WKH�DYDLODELOLW\�RI�D�VHWXS�SODQ�DQ�DEVROXWH�QHFHVVLW\��*LYHQ�EHORZ�DUH�VRPH�RI�WKH�FRQILJXUH�RSWLRQV���7KH� 3+3� FRQILJXUDWLRQ� LQYROYHV� WKH� FKRLFH� RI� WKH� GDWDEDVH� VHUYHU� DQG� WKHQ� WKH�GDWDEDVH�HQYLURQPHQW�WR�EH�XVHG��7KH�RSWLRQV�IRU�FRQILJXUDWLRQ�DUH�JLYHQ�EHORZ���D��$SDFKH�PRGXOH7KLV�PRGXOH� LV� WR�EXLOG�3+3�DV� DQ� DSDFKH�PRGXOH��7R�EXLOG�3+3�ZLWK� WKLV�PRGXOH�� ��ZLWK�DSDFKH ',5�RSWLRQ�VKRXOG�EH�LQFOXGHG�ZKLOH�LQVWDOODWLRQ��

�E��IKWWSG�PRGXOH7KLV� PRGXOH� LV� XVHG� WR� EXLOG� 3+3� DV� IKWWSG�� 7KH� RSWLRQ��ZLWK�IKWWSG ',5� VKRXOG� EH�LQFOXGHG�GXULQJ�LQVWDOODWLRQ��
�F��&*,�YHUVLRQ

7KH�GHIDXOW�LV�WR�EXLOG�3+3�DV�D�&*,�YHUVLRQ��7KH�3+3�LV�EXLOW�ZLWK�WKLV�RSWLRQ�LI�QR�RWKHU�RSWLRQ�LV�JLYHQ�GXULQJ�FRPSLODWLRQ�
�G��'DWDEDVH�6XSSRUW�2SWLRQ7KH�GDWDEDVH�RSWLRQV�DUH�OLVWHG�EHORZ�����$GDEDV�'��ZLWK�DGDEDV ',5

����G%DVH��ZLWK�GEDVH ',5�



��

����ILOH3UR��ZLWK�ILOHSUR ',5�
����P64/��ZLWK�PVTO ',5�
����0\64/��ZLWK�P\VTO ',5
����L2'%&��ZLWK�LRGEF ',5�
����2SHQ/LQN�2'%&��ZLWK�RSHQOLQN ',5�
����2UDFOH��ZLWK�RUDFOH ',5�
����3RVWJUH64/��ZLWK�SJVTO ',5�
�����6ROLG��ZLWK�VROLG ',5�
�����6\EDVH��ZLWK�V\VEDVH ',5�
�����6\VEDVH�&7��ZLWK�V\VEDVH�FW ',5�
�����9HORFLV��ZLWK�YHORFLV ',5�
�����$�FXVWRP�2'%&�OLEUDU\��ZLWK�FXVWRP�RGEF ',5�
�����8QLILHG�2'%&��GLVDEOH�XQLILHG�RGEF7KLV� GLVDEOHV� WKH� XQLILHG� 2'%&� PRGXOH�� ZKLFK� LV� D� FRPPRQ� LQWHUIDFH� WR� DOO� WKH�GDWDEDVHV� ZLWK� 2'%&�EDVHG� LQWHUIDFH�� 7KLV� RSWLRQ� LV� RQO\� DSSOLFDEOH� LI� RQH� RI� WKH�IROORZLQJ� RSWLRQ� LV� XVHG�� ��ZLWK�LRGEF�� ��ZLWK�VROLG�� ��ZLWK�DGDEDV�� ��ZLWK�YHORFLV�� ��ZLWK�FXVWRP�RGEF��
�����/'$3��ZLWK�OGDS ',5�



��

�H��2WKHU�FRQILJXUH�RSWLRQV��ZLWK�PFU\SW ',5�
��HQDEOH�V\VYVHP�
��HQDEOH�V\VYVKP�
��ZLWK�[PO�
��HQDEOH�PDLQWDLQHU�PRGH7XUQV�RQ�H[WUD�GHSHQGHQFLHV�DQG�FRPSLOHU�ZDUQLQJV��
��ZLWK�V\VWHP�UHJH[8VHV�WKH�V\VWHPCV�UHJXODU�H[SUHVVLRQ�OLEUDU\�UDWKHU�WKDQ�WKH�EXQGOHG�RQH��
��ZLWK�FRQILJ�ILOH�SDWK ',57KH�SDWK�XVHG�WR�ORRN�IRU�WKH�FRQILJXUDWLRQ�ILOH�ZKHQ�3+3�VWDUWV�XS��
��ZLWK�H[HF�GLU ',52QO\�DOORZV�WKH�UXQQLQJ�RI�H[HFXWDEOHV�LQ�',5�ZKHQ�LQ�VDIH�PRGH��
��HQDEOH�GHEXJ�
��HQDEOH�VDIH�PRGH�
��HQDEOH�WUDFN�YDUV0DNHV�3+3�NHHS�WUDFN�RI�ZKHUH�*(7�3267�FRRNLH�YDULDEOHV�FRPH�IURP�LQ�WKH�DUUD\V��7KLV�RSWLRQ�RQO\�VHWV�WKH�GHIDXOW��LW�PD\�EH�HQDEOHG�RU�GLVDEOHG�LQ�WUDFNBYDUV�GLUHFWLYH�LQ�WKH�FRQILJXUDWLRQ�ILOH�ODWHU��
��HQDEOH�PDJLF�TXRWHV�
��HQDEOH�GHEXJJHU�
��HQDEOH�GLVFDUG�SDWK,I�WKLV�RSWLRQ�LV�HQDEOHG��WKH�3+3�&*,�ELQDU\�FDQ�VDIHO\�EH�SODFHG�RXWVLGH�RI�WKH�ZHE�WUHH�DQG�SHRSOHV�ZLOO�QRW�EH�DEOH�WR�FLUFXPYHUW��KWDFFHVV�VHFXULW\��
��HQDEOH�EFPDWK7KLV�RSWLRQ�HQDEOHV�EF�VW\OH�DUELWUDU\�PDWK�IXQFWLRQV��
��HQDEOH�IRUFH�FJL�UHGLUHFW



��

7KLV� RSWLRQ� HQDEOHV� WKH� VHFXULW\� FKHFN� IRU� WKH� LQWHUQDO� VHUYHU� UHGLUHFWV�� 7KLV� RSWLRQ�VKRXOG� EH� XVHG� LI� UXQQLQJ� WKH� &*,� YHUVLRQ� ZLWK� DSDFKH�� 1RW� HQDEOLQJ� WKLV� RSWLRQ�GLVDEOHV�WKH�FKHFN�DQG�HQDEOHV�E\SDVVLQJ�KWWSG�VHFXULW\�DQG�DXWKHQWLFDWLRQ�VHWWLQJV��
��GLVDEOH�VKRUW�WDJV7KLV�GLVDEOHV�WKH�VKRUW�IRUP��"�"!�3+3�WDJV��7KH�VKRUW�IRUP�PXVW�EH�GLVDEOHG�LI�LW�LV�GHVLUHG�WR�XVH�3+3�ZLWK�;0/��
��HQDEOH�XUO�LQFOXGHV7KLV�RSWLRQ�PDNHV�LW�SRVVLEOH�WR�UXQ�FRGH�RQ�RWKHU�+773�RU�)73�VHUYHUV�GLUHFWO\�IURP�3+3�ZLWK�LQFOXGH����
��GLVDEOH�V\QWD[�KO7KLV�RSWLRQ�WXUQV�RII�V\QWD[�KLJKOLJKWLQJ�7KH�FRQILJXUDWLRQ�LV�GRQH�E\�WKH���FRQILJXUH�ILOH�ZKLFK�LV�REWDLQHG�E\�XQSDFNLQJ�WKH�3+3�VRXUFH� FRGH�� 7KH� RWKHU� RSWLRQ� ZKLFK� LV� WR� EH� VXSSOLHG�ZKLOH� FRQILJXUDWLRQ� LV� WKH� GLUHFWRU\� LQ�ZKLFK�DOO�WKH�FRQILJXUDWLRQ�ILOHV�DUH�WR�EH�VWRUHG��7KLV�LV�JLYHQ�E\�WKH�SUHIL[�FRPPDQG��$�VDPSOH�FRPPDQG�ZKLFK�FDQ�EH�JLYHQ�IRU�FRQILJXUDWLRQ�LV�VKRZQ�EHORZ�

��FRQILJXUH���SUHIL[ �XVU��L3+3����ZLWK�STVTO �XVU��ORFDO�SJVTO
$IWHU�WKH�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�DERYH�VWHS��D�QHZ�VWDWLF�PRGXOH�ZLWK�D��R�H[WHQVLRQ�ZLOO�EH�FUHDWHG�LQ�WKH�$SDFKH�PRGXOHV�GLUHFWRU\��ZKLFK�KDV�WR�EH�DFWLYDWHG�GXULQJ�WKH�UHFRPSLODWLRQ�RI�WKH�$SDFKH�VRXUFHV�7KH�3+3�LQWHUSUHWHU�LV�WKXV�LQVWDOOHG�DQG�UHDG\�IRU�ZRUN�



��

$SSHQGL[�$6DPSOH�KWWSG�FRQILJXUDWLRQ�ILOH�����KWWSG�FRQI��� $SDFKH�+773�VHUYHU�FRQILJXUDWLRQ�ILOH����$IWHU�WKLV�ILOH�LV�SURFHVVHG��WKH�VHUYHU�ZLOO�ORRN�IRU�DQG�SURFHVV���XVU��KWWSG�FRQI�VUP�FRQI�DQG�WKHQ��XVU��KWWSG�FRQI�DFFHVV�FRQI��XQOHVV�\RX�KDYH�RYHUULGGHQ�WKHVH�ZLWK�5HVRXUFH&RQILJ�DQG�RU��$FFHVV&RQILJ�GLUHFWLYHV�KHUH����7KH�FRQILJXUDWLRQ�GLUHFWLYHV�DUH�JURXSHG�LQWR�WKUHH�EDVLF�VHFWLRQV�������'LUHFWLYHV�WKDW�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�$SDFKH�VHUYHU�SURFHVV�DV�D������ZKROH��WKH�
JOREDO�HQYLURQPHQW
��������'LUHFWLYHV�WKDW�GHILQH�WKH�SDUDPHWHUV�RI�WKH�
PDLQ
�RU�
GHIDXOW
�VHUYHU�� ZKLFK�UHVSRQGV�WR�UHTXHVWV�WKDW�DUHQ
W�KDQGOHG�E\�D�YLUWXDO�KRVW�������7KHVH�GLUHFWLYHV�DOVR�SURYLGH�GHIDXOW�YDOXHV�IRU�WKH�VHWWLQJV������RI�DOO�YLUWXDO�KRVWV�������6HWWLQJV�IRU�YLUWXDO�KRVWV��ZKLFK�DOORZ�:HE�UHTXHVWV�WR�EH�VHQW�WR������GLIIHUHQW�,3�DGGUHVVHV�RU�KRVWQDPHV�DQG�KDYH�WKHP�KDQGOHG�E\�WKH������VDPH�$SDFKH�VHUYHU�SURFHVV�����6HFWLRQ����*OREDO�(QYLURQPHQW���6HUYHU7\SH�LV�HLWKHU�LQHWG��RU�VWDQGDORQH���,QHWG�PRGH�LV�RQO\�VXSSRUWHG�RQ��8QL[�SODWIRUPV��6HUYHU7\SH�VWDQGDORQH���6HUYHU5RRW��7KH�WRS�RI�WKH�GLUHFWRU\�WUHH�XQGHU�ZKLFK�WKH�VHUYHU
V��FRQILJXUDWLRQ��HUURU��DQG�ORJ�ILOHV�DUH�NHSW��6HUYHU5RRW���XVU��KWWSG����7KH�/RFN)LOH�GLUHFWLYH�VHWV�WKH�SDWK�WR�WKH�ORFNILOH���/RFN)LOH��XVU��KWWSG�ORJV�KWWSG�ORFN���3LG)LOH��7KH�ILOH�LQ�ZKLFK�WKH�VHUYHU�VKRXOG�UHFRUG�LWV�SURFHVV��LGHQWLILFDWLRQ�QXPEHU�ZKHQ�LW�VWDUWV��



��

3LG)LOH��XVU��KWWSG�ORJV�KWWSG�SLG���6FRUH%RDUG)LOH��)LOH�XVHG�WR�VWRUH�LQWHUQDO�VHUYHU�SURFHVV�LQIRUPDWLRQ���1RW�DOO�DUFKLWHFWXUHV�UHTXLUH�WKLV���%XW�LI�\RXUV�GRHV��\RX
OO�NQRZ�EHFDXVH��WKLV�ILOH�ZLOO�EH��FUHDWHG�ZKHQ�\RX�UXQ�$SDFKH��WKHQ�\RX�PXVW�HQVXUH�WKDW��QR�WZR�LQYRFDWLRQV�RI�$SDFKH�VKDUH�WKH�VDPH�VFRUHERDUG�ILOH��6FRUH%RDUG)LOH��XVU��KWWSG�ORJV�KWWSG�VFRUHERDUG
���,Q�WKH�VWDQGDUG�FRQILJXUDWLRQ��WKH VHUYHU�ZLOO�SURFHVV�WKLV�ILOH���VUP�FRQI��DQG�DFFHVV�FRQI�LQ�WKDW�RUGHU���7KH�ODWWHU�WZR�ILOHV�DUH��QRZ�GLVWULEXWHG�HPSW\��DV�LW�LV�UHFRPPHQGHG�WKDW�DOO�GLUHFWLYHV��EH�NHSW�LQ�D�VLQJOH�ILOH�IRU�VLPSOLFLW\���7KH�FRPPHQWHG�RXW�YDOXHV��EHORZ�DUH�WKH�EXLOW�LQ�GHIDXOWV���<RX�FDQ�KDYH�WKH�VHUYHU�LJQRUH��WKHVH�ILOHV�DOWRJHWKHU�E\�XVLQJ���GHY�QXOO���IRU�8QL[��RU���QXO���IRU�:LQ����IRU�WKH�DUJXPHQWV�WR�WKH�GLUHFWLYHV���5HVRXUFH&RQILJ�FRQI�VUP�FRQI�$FFHVV&RQILJ�FRQI�DFFHVV�FRQI
���7LPHRXW��7KH�QXPEHU�RI�VHFRQGV�EHIRUH�UHFHLYHV�DQG�VHQGV�WLPH�RXW��7LPHRXW�������.HHS$OLYH��:KHWKHU�RU�QRW�WR�DOORZ�SHUVLVWHQW�FRQQHFWLRQV��PRUH�WKDQ��RQH�UHTXHVW�SHU�FRQQHFWLRQ���6HW�WR��2II��WR�GHDFWLYDWH��.HHS$OLYH�2Q
���0D[.HHS$OLYH5HTXHVWV��7KH�PD[LPXP�QXPEHU�RI�UHTXHVWV�WR�DOORZ��GXULQJ�D�SHUVLVWHQW�FRQQHFWLRQ��6HW�WR���WR�DOORZ�DQ�XQOLPLWHG�DPRXQW���:H�UHFRPPHQG�\RX�OHDYH�WKLV�QXPEHU�KLJK��IRU�PD[LPXP�SHUIRUPDQFH��0D[.HHS$OLYH5HTXHVWV����
���.HHS$OLYH7LPHRXW��1XPEHU�RI�VHFRQGV�WR�ZDLW�IRU�WKH�QH[W�UHTXHVW�IURP�WKH��VDPH�FOLHQW�RQ�WKH�VDPH�FRQQHFWLRQ��.HHS$OLYH7LPHRXW���



��

���,W�GRHV�WKLV�E\�SHULRGLFDOO\�FKHFNLQJ�KRZ�PDQ\�VHUYHUV�DUH�ZDLWLQJ��IRU�D�UHTXHVW���,I�WKHUH�DUH�IHZHU�WKDQ�0LQ6SDUH6HUYHUV��LW�FUHDWHV��D�QHZ�VSDUH���,I�WKHUH�DUH�PRUH�WKDQ�0D[6SDUH6HUYHUV��VRPH�RI�WKH��VSDUHV�GLH�RII���7KH�GHIDXOW�YDOXHV�DUH�SUREDEO\�2.�IRU�PRVW�VLWHV��0LQ6SDUH6HUYHUV��0D[6SDUH6HUYHUV���
���1XPEHU�RI�VHUYHUV�WR�VWDUW�LQLWLDOO\���� VKRXOG�EH�D�UHDVRQDEOH�EDOOSDUN��ILJXUH��6WDUW6HUYHUV�����/LPLW�RQ�WRWDO�QXPEHU�RI�VHUYHUV�UXQQLQJ��L�H���OLPLW�RQ�WKH�QXPEHU��RI�FOLHQWV�ZKR�FDQ�VLPXOWDQHRXVO\�FRQQHFW���� LI�WKLV�OLPLW�LV�HYHU��UHDFKHG��FOLHQWV�ZLOO�EH�/2&.('�287��VR�LW�VKRXOG�127�%(�6(7�722�/2:���,W�LV�LQWHQGHG�PDLQO\�DV�D�EUDNH�WR�NHHS�D�UXQDZD\�VHUYHU�IURP�WDNLQJ��WKH�V\VWHP�ZLWK�LW�DV�LW�VSLUDOV�GRZQ����0D[&OLHQWV�������0D[5HTXHVWV3HU&KLOG��WKH�QXPEHU�RI�UHTXHVWV�HDFK�FKLOG�SURFHVV�LV��DOORZHG�WR�SURFHVV�EHIRUH�WKH�FKLOG�GLHV���7KH�FKLOG�ZLOO�H[LW�VR��DV�WR�DYRLG�SUREOHPV�DIWHU�SURORQJHG�XVH�ZKHQ�$SDFKH��DQG�PD\EH�WKH��OLEUDULHV�LW�XVHV��OHDN�PHPRU\�RU�RWKHU�UHVRXUFHV���2Q�PRVW�V\VWHPV��WKLV��LVQ
W�UHDOO\�QHHGHG��EXW�D�IHZ��VXFK�DV�6RODULV��GR�KDYH�QRWDEOH�OHDNV��LQ�WKH�OLEUDULHV��)RU�WKHVH�SODWIRUPV��VHW�WR�VRPHWKLQJ�OLNH��������RU�VR��D�VHWWLQJ�RI���PHDQV�XQOLPLWHG��0D[5HTXHVWV3HU&KLOG����
���/LVWHQ��$OORZV�\RX�WR�ELQG�$SDFKH�WR�VSHFLILF�,3�DGGUHVVHV�DQG�RU��SRUWV��LQ�DGGLWLRQ�WR�WKH�GHIDXOW��6HH�DOVR�WKH��9LUWXDO+RVW!��GLUHFWLYH���/LVWHQ������/LVWHQ������������������%LQG$GGUHVV� <RX�FDQ�VXSSRUW�YLUWXDO�KRVWV�ZLWK�WKLV�RSWLRQ��7KLV�GLUHFWLYH



��

��LV�XVHG�WR�WHOO�WKH�VHUYHU�ZKLFK�,3�DGGUHVV�WR�OLVWHQ�WR��,W�FDQ�HLWKHU��FRQWDLQ�����DQ�,3�DGGUHVV��RU�D�IXOO\�TXDOLILHG�,QWHUQHW�GRPDLQ�QDPH���6HH�DOVR�WKH��9LUWXDO+RVW!�DQG�/LVWHQ�GLUHFWLYHV���%LQG$GGUHVV�
���'\QDPLF�6KDUHG�2EMHFW��'62��6XSSRUW���7R�EH�DEOH�WR�XVH�WKH�IXQFWLRQDOLW\�RI�D�PRGXOH�ZKLFK�ZDV�EXLOW�DV�D�'62�\RX��KDYH�WR�SODFH�FRUUHVSRQGLQJ�C/RDG0RGXOH
�OLQHV�DW�WKLV�ORFDWLRQ�VR�WKH��GLUHFWLYHV�FRQWDLQHG�LQ�LW�DUH�DFWXDOO\�DYDLODEOH�BEHIRUHB�WKH\�DUH�XVHG���3OHDVH�UHDG�WKH�ILOH�5($'0(�'62�LQ�WKH�$SDFKH�����GLVWULEXWLRQ�IRU�PRUH��GHWDLOV�DERXW�WKH�'62�PHFKDQLVP�DQG�UXQ�CKWWSG��O
�IRU�WKH�OLVW�RI�DOUHDG\��EXLOW�LQ��VWDWLFDOO\�OLQNHG�DQG�WKXV�DOZD\V�DYDLODEOH��PRGXOHV�LQ�\RXU�KWWSG��ELQDU\����1RWH��7KH�RUGHU�LV�ZKLFK�PRGXOHV�DUH�ORDGHG�LV�LPSRUWDQW���'RQ
W�FKDQJH��WKH�RUGHU�EHORZ�ZLWKRXW�H[SHUW�DGYLFH����([DPSOH���/RDG0RGXOH�IRRBPRGXOH�OLEH[HF�PRGBIRR�VR�/RDG0RGXOH�SKSBPRGXOH��XVU�OLE�DSDFKH�PRGBSKS�VR���([WHQGHG6WDWXV�FRQWUROV�ZKHWKHU�$SDFKH�ZLOO�JHQHUDWH��IXOO��VWDWXV��LQIRUPDWLRQ��([WHQGHG6WDWXV�2Q��RU�MXVW�EDVLF�LQIRUPDWLRQ��([WHQGHG6WDWXV��2II��ZKHQ�WKH��VHUYHU�VWDWXV��KDQGOHU�LV�FDOOHG��7KH�GHIDXOW�LV�2II���([WHQGHG6WDWXV�2Q
����6HFWLRQ����
0DLQ
�VHUYHU�FRQILJXUDWLRQ���3RUW��7KH�SRUW�WR�ZKLFK�WKH�VWDQGDORQH�VHUYHU�OLVWHQV��)RU��SRUWV���������\RX�ZLOO�QHHG�KWWSG�WR�EH�UXQ�DV�URRW�LQLWLDOO\��3RUW���
��8VHU�*URXS��7KH�QDPH��RU��QXPEHU��RI�WKH�XVHU�JURXS�WR�UXQ�KWWSG�DV������2Q�6&2��2'7����XVH��8VHU�QRXVHU��DQG��*URXS�QRJURXS�������2Q�+38;�\RX�PD\�QRW�EH�DEOH�WR�XVH�VKDUHG�PHPRU\�DV�QRERG\��DQG�WKH�����VXJJHVWHG�ZRUNDURXQG�LV�WR�FUHDWH�D�XVHU�ZZZ�DQG�XVH�WKDW�XVHU��8VHU�QRERG\*URXS�QRERG\
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���6HUYHU$GPLQ��<RXU�DGGUHVV��ZKHUH�SUREOHPV�ZLWK�WKH�VHUYHU�VKRXOG�EH��H�PDLOHG���7KLV�DGGUHVV�DSSHDUV�RQ�VRPH�VHUYHU�JHQHUDWHG�SDJHV��VXFK��DV�HUURU�GRFXPHQWV��6HUYHU$GPLQ�URRW#VZV���HH�LLWN�DF�LQ
���6HUYHU1DPH�DOORZV�\RX�WR�VHW�D�KRVW�QDPH�ZKLFK�LV�VHQW�EDFN�WR�FOLHQWV�IRU��\RXU�VHUYHU�LI�LW
V�GLIIHUHQW�WKDQ�WKH�RQH�WKH�SURJUDP�ZRXOG�JHW��L�H���XVH���ZZZ��LQVWHDG�RI�WKH�KRVW
V�UHDO�QDPH�����,I�\RXU�KRVW�GRHVQ
W�KDYH�D�UHJLVWHUHG�'16�QDPH��HQWHU�LWV�,3�DGGUHVV�KHUH���<RX�ZLOO�KDYH�WR�DFFHVV�LW�E\�LWV�DGGUHVV��H�J���KWWS�������������������DQ\ZD\��DQG�WKLV�ZLOO�PDNH�UHGLUHFWLRQV�ZRUN�LQ�D�VHQVLEOH�ZD\��6HUYHU1DPH����������������'RFXPHQW5RRW��7KH�GLUHFWRU\�RXW�RI�ZKLFK�\RX�ZLOO�VHUYH�\RXU��GRFXPHQWV��%\�GHIDXOW��DOO�UHTXHVWV�DUH�WDNHQ�IURP�WKLV�GLUHFWRU\��EXW��V\PEROLF�OLQNV�DQG�DOLDVHV�PD\�EH XVHG�WR�SRLQW�WR�RWKHU�ORFDWLRQV��'RFXPHQW5RRW���XVU��KWWSG�KWGRFV�
���(DFK�GLUHFWRU\�WR�ZKLFK�$SDFKH�KDV�DFFHVV��FDQ�EH�FRQILJXUHG�ZLWK�UHVSHFW��WR�ZKLFK�VHUYLFHV�DQG�IHDWXUHV�DUH�DOORZHG�DQG�RU�GLVDEOHG�LQ�WKDW��GLUHFWRU\��DQG�LWV�VXEGLUHFWRULHV�����)LUVW��ZH�FRQILJXUH�WKH��GHIDXOW��WR�EH�D�YHU\�UHVWULFWLYH�VHW�RI���SHUPLVVLRQV�����'LUHFWRU\��!2SWLRQV�)ROORZ6\P/LQNV$OORZ2YHUULGH�1RQH��'LUHFWRU\!
���7KLV�VKRXOG�EH�FKDQJHG�WR�ZKDWHYHU�\RX�VHW�'RFXPHQW5RRW�WR���'LUHFWRU\���XVU��KWWSG�KWGRFV�!
���7KLV�PD\�DOVR�EH��1RQH����$OO���RU�DQ\�FRPELQDWLRQ�RI��,QGH[HV�����,QFOXGHV����)ROORZ6\P/LQNV����([HF&*,���RU��0XOWL9LHZV��
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���1RWH�WKDW��0XOWL9LHZV��PXVW�EH�QDPHG�H[SOLFLWO\���� �2SWLRQV�$OO���GRHVQ
W�JLYH�LW�WR�\RX�� 2SWLRQV�,QGH[HV�)ROORZ6\P/LQNV
���7KLV�FRQWUROV�ZKLFK�RSWLRQV�WKH��KWDFFHVV�ILOHV�LQ�GLUHFWRULHV�FDQ��RYHUULGH��&DQ�DOVR�EH��$OO���RU�DQ\�FRPELQDWLRQ�RI��2SWLRQV����)LOH,QIR������$XWK&RQILJ���DQG��/LPLW�� $OORZ2YHUULGH�1RQH
���&RQWUROV�ZKR�FDQ�JHW�VWXII�IURP�WKLV�VHUYHU�� 2UGHU�DOORZ�GHQ\$OORZ�IURP�DOO��'LUHFWRU\!
���8VHU'LU��7KH�QDPH�RI�WKH�GLUHFWRU\�ZKLFK�LV�DSSHQGHG�RQWR�D�XVHU
V�KRPH��GLUHFWRU\�LI�D�aXVHU�UHTXHVW�LV�UHFHLYHG��8VHU'LU�SXEOLFBKWPO���&RQWURO�DFFHVV�WR�8VHU'LU�GLUHFWRULHV���7KH�IROORZLQJ�LV�DQ�H[DPSOH��IRU�D�VLWH�ZKHUH�WKHVH�GLUHFWRULHV�DUH�UHVWULFWHG�WR�UHDG�RQO\����'LUHFWRU\��KRPH��SXEOLFBKWPO!�����$OORZ2YHUULGH�)LOH,QIR�$XWK&RQILJ�/LPLW�����2SWLRQV�0XOWL9LHZV�,QGH[HV�6\P/LQNV,I2ZQHU0DWFK�,QFOXGHV1R([HF���� �/LPLW�*(7�3267�237,216�3523),1'!���������2UGHU�DOORZ�GHQ\���������5HTXLUH�YDOLG�XVHU�������/LPLW!������/LPLW�387�'(/(7(�3$7&+�35233$7&+�0.&2/�&23<�029(�/2&.�81/2&.!���������2UGHU�GHQ\�DOORZ���������'HQ\�IURP�DOO�������/LPLW!���'LUHFWRU\!���'LUHFWRU\,QGH[��1DPH�RI�WKH�ILOH�RU�ILOHV�WR�XVH�DV�D�SUH�ZULWWHQ�+70/��GLUHFWRU\�LQGH[���6HSDUDWH�PXOWLSOH�HQWULHV�ZLWK�VSDFHV�



��

�'LUHFWRU\,QGH[�LQGH[�KWPO
��$FFHVV)LOH1DPH��7KH�QDPH�RI�WKH�ILOH�WR�ORRN�IRU�LQ�HDFK�GLUHFWRU\��IRU�DFFHVV�FRQWURO�LQIRUPDWLRQ��$FFHVV)LOH1DPH��KWDFFHVV
���7KH�IROORZLQJ�OLQHV�SUHYHQW��KWDFFHVV�ILOHV�IURP�EHLQJ�YLHZHG�E\��:HE�FOLHQWV���6LQFH��KWDFFHVV�ILOHV�RIWHQ�FRQWDLQ�DXWKRUL]DWLRQ��LQIRUPDWLRQ��DFFHVV�LV�GLVDOORZHG�IRU�VHFXULW\�UHDVRQV���&RPPHQW��WKHVH�OLQHV�RXW�LI�\RX�ZDQW�:HE�YLVLWRUV�WR�VHH�WKH�FRQWHQWV�RI���KWDFFHVV�ILOHV���,I�\RX�FKDQJH�WKH�$FFHVV)LOH1DPH�GLUHFWLYH�DERYH���EH�VXUH�WR�PDNH�WKH�FRUUHVSRQGLQJ�FKDQJHV�KHUH���)LOHV�a��A?�KW�!2UGHU�DOORZ�GHQ\'HQ\�IURP�DOO��)LOHV!���&DFKH1HJRWLDWHG'RFV��%\�GHIDXOW��$SDFKH�VHQGV��3UDJPD��QR�FDFKH��ZLWK�HDFK��GRFXPHQW�WKDW�ZDV�QHJRWLDWHG�RQ�WKH�EDVLV�RI�FRQWHQW��7KLV�DVNV�SUR[\��VHUYHUV�QRW�WR�FDFKH�WKH�GRFXPHQW��8QFRPPHQWLQJ�WKH�IROORZLQJ�OLQH�GLVDEOHV��WKLV�EHKDYLRU��DQG�SUR[LHV�ZLOO�EH�DOORZHG�WR�FDFKH�WKH�GRFXPHQWV��&DFKH1HJRWLDWHG'RFV
���8VH&DQRQLFDO1DPH����QHZ�IRU�������:LWK�WKLV�VHWWLQJ�WXUQHG�RQ��ZKHQHYHU��$SDFKH�QHHGV�WR�FRQVWUXFW�D�VHOI�UHIHUHQFLQJ�85/��D�85/�WKDW�UHIHUV�EDFN��WR�WKH�VHUYHU�WKH�UHVSRQVH�LV�FRPLQJ�IURP��LW�ZLOO�XVH�6HUYHU1DPH�DQG��3RUW�WR�IRUP�D��FDQRQLFDO��QDPH���:LWK�WKLV�VHWWLQJ�RII��$SDFKH�ZLOO��XVH�WKH�KRVWQDPH�SRUW�WKDW�WKH�FOLHQW�VXSSOLHG��ZKHQ�SRVVLEOH���7KLV��DOVR�DIIHFWV�6(59(5B1$0(�DQG�6(59(5B3257�LQ�&*,�VFULSWV��8VH&DQRQLFDO1DPH�2Q
���7\SHV&RQILJ�GHVFULEHV�ZKHUH�WKH�PLPH�W\SHV�ILOH��RU�HTXLYDOHQW��LV��WR�EH�IRXQG��7\SHV&RQILJ��XVU��KWWSG�FRQI�PLPH�W\SHV



��

���'HIDXOW7\SH�LV�WKH�GHIDXOW�0,0(�W\SH�WKH�VHUYHU�ZLOO�XVH�IRU�D�GRFXPHQW��LI�LW�FDQQRW�RWKHUZLVH�GHWHUPLQH�RQH��VXFK�DV�IURP�ILOHQDPH�H[WHQVLRQV���,I�\RXU�VHUYHU�FRQWDLQV�PRVWO\�WH[W�RU�+70/�GRFXPHQWV���WH[W�SODLQ��LV��D�JRRG�YDOXH���,I�PRVW�RI�\RXU�FRQWHQW�LV�ELQDU\��VXFK�DV�DSSOLFDWLRQV��RU�LPDJHV��\RX�PD\�ZDQW�WR�XVH��DSSOLFDWLRQ�RFWHW�VWUHDP��LQVWHDG�WR��NHHS�EURZVHUV�IURP�WU\LQJ�WR�GLVSOD\ ELQDU\�ILOHV�DV�WKRXJK�WKH\�DUH��WH[W��'HIDXOW7\SH�WH[W�SODLQ
���7KH�PRGBPLPHBPDJLF�PRGXOH�DOORZV�WKH�VHUYHU�WR�XVH�YDULRXV�KLQWV�IURP�WKH��FRQWHQWV�RI�WKH�ILOH�LWVHOI�WR�GHWHUPLQH�LWV�W\SH���7KH�0,0(0DJLF)LOH��GLUHFWLYH�WHOOV�WKH�PRGXOH�ZKHUH�WKH�KLQW�GHILQLWLRQV�DUH�ORFDWHG���PRGBPLPHBPDJLF�LV�QRW�SDUW�RI�WKH�GHIDXOW�VHUYHU��\RX�KDYH�WR�DGG��LW�\RXUVHOI�ZLWK�D�/RDG0RGXOH�>VHH�WKH�'62�SDUDJUDSK�LQ�WKH�
*OREDO��(QYLURQPHQW
�VHFWLRQ@��RU�UHFRPSLOH�WKH�VHUYHU�DQG�LQFOXGH�PRGBPLPHBPDJLF��DV�SDUW�RI WKH�FRQILJXUDWLRQ���VR�LW
V�HQFORVHG�LQ�DQ��,I0RGXOH!�FRQWDLQHU���7KLV�PHDQV�WKDW�WKH�0,0(0DJLF)LOH�GLUHFWLYH�ZLOO�RQO\�EH�SURFHVVHG�LI�WKH��PRGXOH�LV�SDUW�RI�WKH�VHUYHU���,I0RGXOH�PRGBPLPHBPDJLF�F!0,0(0DJLF)LOH��XVU��KWWSG�FRQI�PDJLF��,I0RGXOH!
���+RVWQDPH/RRNXSV��/RJ�WKH�QDPHV�RI�FOLHQWV�RU�MXVW�WKHLU�,3�DGGUHVVHV��7KH�GHIDXOW�LV�RII���(QDEOLQJ�LW�PHDQV�WKDWHDFK�FOLHQW�UHTXHVW�ZLOO�UHVXOW�LQ��$7�/($67�RQH�ORRNXS�UHTXHVW�WR�WKH�QDPHVHUYHU��+RVWQDPH/RRNXSV�2II���(UURU/RJ��7KH�ORFDWLRQ�RI WKH�HUURU�ORJ�ILOH���,I�\RX�GR�QRW�VSHFLI\�DQ�(UURU/RJ�GLUHFWLYH�ZLWKLQ�D��9LUWXDO+RVW!��FRQWDLQHU��HUURU�PHVVDJHV�UHODWLQJ�WR�WKDW�YLUWXDO�KRVW�ZLOO�EH��ORJJHG�KHUH����(UURU/RJ��XVU��KWWSG�ORJV�HUURUBORJ
���/RJ/HYHO��&RQWURO�WKH�QXPEHU�RI�PHVVDJHV ORJJHG�WR�WKH�HUURUBORJ���3RVVLEOH�YDOXHV�LQFOXGH��GHEXJ��LQIR��QRWLFH��ZDUQ��HUURU��FULW���DOHUW��HPHUJ�



��

�/RJ/HYHO�ZDUQ
���7KH�IROORZLQJ�GLUHFWLYHV�GHILQH�VRPH�IRUPDW�QLFNQDPHV�IRU�XVH�ZLWK��D�&XVWRP/RJ�GLUHFWLYH��VHH�EHORZ���/RJ)RUPDW���K��O��X��W�?��U?���!V��E�?��^5HIHUHU`L?��?��^8VHU�$JHQW`L?���FRPELQHG/RJ)RUPDW���K��O��X��W�?��U?���!V��E��FRPPRQ/RJ)RUPDW���^5HIHUHU`L��!��8��UHIHUHU/RJ)RUPDW���^8VHU�DJHQW`L��DJHQW
���7KH�ORFDWLRQ�DQG�IRUPDW�RI�WKH�DFFHVV�ORJILOH��&RPPRQ�/RJILOH�)RUPDW���&XVWRP/RJ��XVU��KWWSG�ORJV�DFFHVVBORJ�FRPPRQ���,I�\RX�ZRXOG�OLNH�WR�KDYH�DJHQW�DQG�UHIHUHU�ORJILOHV��XQFRPPHQW�WKH��IROORZLQJ�GLUHFWLYHV���&XVWRP/RJ��XVU��KWWSG�ORJV�UHIHUHUBORJ�UHIHUHU�&XVWRP/RJ��XVU��KWWSG�ORJV�DJHQWBORJ�DJHQW
���,I�\RX�SUHIHU�D VLQJOH�ORJILOH�ZLWK�DFFHVV��DJHQW��DQG�UHIHUHU�LQIRUPDWLRQ���&RPELQHG�/RJILOH�)RUPDW��\RX�FDQ�XVH�WKH�IROORZLQJ�GLUHFWLYH���&XVWRP/RJ��XVU��KWWSG�ORJV�DFFHVVBORJ�FRPELQHG
���2SWLRQDOO\�DGG�D�OLQH�FRQWDLQLQJ�WKH�VHUYHU�YHUVLRQ�DQG�YLUWXDO�KRVW��QDPH�WR�VHUYHU�JHQHUDWHG�SDJHV��HUURU�GRFXPHQWV��)73�GLUHFWRU\�OLVWLQJV���PRGBVWDWXV�DQG�PRGBLQIR�RXWSXW�HWF���EXW�QRW�&*,�JHQHUDWHG�GRFXPHQWV����6HW�WR��(0DLO��WR�DOVR�LQFOXGH�D�PDLOWR��OLQN�WR�WKH�6HUYHU$GPLQ���6HW�WR�RQH�RI���2Q�_�2II�_�(0DLO�6HUYHU6LJQDWXUH�2Q
���$OLDVHV��$GG�KHUH�DV�PDQ\�DOLDVHV�DV�\RX�QHHG��ZLWK�QR�OLPLW���7KH�IRUPDW�LV���$OLDV�IDNHQDPH�UHDOQDPH�$OLDV��LFRQV����XVU��KWWSG�LFRQV��
�'LUHFWRU\���XVU��KWWSG�LFRQV�!
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2SWLRQV�,QGH[HV�0XOWL9LHZV$OORZ2YHUULGH�1RQH2UGHU�DOORZ�GHQ\$OORZ�IURP�DOO��'LUHFWRU\!
���6FULSW$OLDV��7KLV�FRQWUROV�ZKLFK�GLUHFWRULHV�FRQWDLQ�VHUYHU�VFULSWV���6FULSW$OLDVHV�DUH�HVVHQWLDOO\�WKH�VDPH�DV�$OLDVHV��H[FHSW�WKDW��GRFXPHQWV�LQ�WKH�UHDOQDPH�GLUHFWRU\�DUH�WUHDWHG�DV�DSSOLFDWLRQV�DQG��UXQ�E\ WKH�VHUYHU�ZKHQ�UHTXHVWHG�UDWKHU�WKDQ�DV�GRFXPHQWV�VHQW�WR�WKH�FOLHQW��6FULSW$OLDV��FJL�ELQ����XVU��KWWSG�FJL�ELQ��
�����XVU��KWWSG�FJL�ELQ��VKRXOG�EH�FKDQJHG�WR�ZKDWHYHU�\RXU�6FULSW$OLDVHG��&*,�GLUHFWRU\�H[LVWV��LI�\RX�KDYH�WKDW�FRQILJXUHG���'LUHFWRU\���XVU��KWWSG�FJL�ELQ�!$OORZ2YHUULGH�1RQH2SWLRQV�1RQH��2UGHU�DOORZ�GHQ\��$OORZ�IURP�DOO$XWK7\SH�%DVLF$XWK1DPH��5HVWULFWHG�'LUHFWRU\�$XWK'%8VHU)LOH��XVU��KWWSG�ELQ�XVHUV5HTXLUH�YDOLG�XVHU��'LUHFWRU\!
���5HGLUHFW�DOORZV�\RX�WR�WHOO�FOLHQWV�DERXW�GRFXPHQWV�ZKLFK�XVHG�WR�H[LVW�LQ��\RXU�VHUYHU
V�QDPHVSDFH��EXW�GR�QRW�DQ\PRUH��7KLV�DOORZV�\RX�WR�WHOO�WKH��FOLHQWV�ZKHUH�WR�ORRN�IRU�WKH�UHORFDWHG�GRFXPHQW���)RUPDW��5HGLUHFW�ROG�85,�QHZ�85/�
���'LUHFWLYHV�FRQWUROOLQJ�WKH�GLVSOD\�RI�VHUYHU�JHQHUDWHG�GLUHFWRU\�OLVWLQJV��
���)DQF\,QGH[LQJ�LV�ZKHWKHU�\RX�ZDQW�IDQF\�GLUHFWRU\�LQGH[LQJ�RU�VWDQGDUG�,QGH[2SWLRQV�)DQF\,QGH[LQJ�



��

��$GG,FRQ�GLUHFWLYHV�WHOO�WKH�VHUYHU�ZKLFK�LFRQ�WR�VKRZ�IRU�GLIIHUHQW��ILOHV�RU�ILOHQDPH�H[WHQVLRQV���7KHVH�DUH�RQO\�GLVSOD\HG�IRU��)DQF\,QGH[HG�GLUHFWRULHV��$GG,FRQ%\(QFRGLQJ��&03��LFRQV�FRPSUHVVHG�JLI��[�FRPSUHVV�[�J]LS
$GG,FRQ%\7\SH��7;7��LFRQV�WH[W�JLI��WH[W�$GG,FRQ%\7\SH��,0*��LFRQV�LPDJH��JLI��LPDJH�$GG,FRQ%\7\SH��61'��LFRQV�VRXQG��JLI��DXGLR�$GG,FRQ%\7\SH��9,'��LFRQV�PRYLH�JLI��YLGHR�
$GG,FRQ��LFRQV�ELQDU\�JLI��ELQ��H[H$GG,FRQ��LFRQV�ELQKH[�JLI��KT[$GG,FRQ��LFRQV�WDU�JLI��WDU$GG,FRQ��LFRQV�ZRUOG��JLI��ZUO��ZUO�J]��YUPO��YUP��LY$GG,FRQ��LFRQV�FRPSUHVVHG�JLI��=��]��WJ]��J]��]LS$GG,FRQ��LFRQV�D�JLI��SV��DL��HSV$GG,FRQ��LFRQV�OD\RXW�JLI��KWPO��VKWPO��KWP��SGI$GG,FRQ��LFRQV�WH[W�JLI��W[W$GG,FRQ��LFRQV�F�JLI��F$GG,FRQ��LFRQV�S�JLI��SO��S\$GG,FRQ��LFRQV�I�JLI��IRU$GG,FRQ��LFRQV�GYL�JLI��GYL$GG,FRQ��LFRQV�XXHQFRGHG�JLI��XX$GG,FRQ��LFRQV�VFULSW�JLI��FRQI��VK��VKDU��FVK��NVK��WFO$GG,FRQ��LFRQV�WH[�JLI��WH[$GG,FRQ��LFRQV�ERPE�JLI�FRUH$GG,FRQ��LFRQV�EDFN�JLI���$GG,FRQ��LFRQV�KDQG�ULJKW�JLI�5($'0($GG,FRQ��LFRQV�IROGHU�JLI�AA',5(&725<AA$GG,FRQ��LFRQV�EODQN�JLI�AA%/$1.,&21AA
���'HIDXOW,FRQ�LV�ZKLFK�LFRQ�WR�VKRZ�IRU�ILOHV�ZKLFK�GR�QRW�KDYH�DQ�LFRQ��H[SOLFLWO\�VHW��'HIDXOW,FRQ��LFRQV�XQNQRZQ�JLI
���$GG'HVFULSWLRQ�DOORZV�\RX�WR�SODFH�D�VKRUW�GHVFULSWLRQ�DIWHU�D�ILOH�LQ��VHUYHU�JHQHUDWHG�LQGH[HV���7KHVH�DUH�RQO\�GLVSOD\HG�IRU�)DQF\,QGH[HG��GLUHFWRULHV���)RUPDW��$GG'HVFULSWLRQ��GHVFULSWLRQ��ILOHQDPH��$GG'HVFULSWLRQ��*=,3�FRPSUHVVHG�GRFXPHQW���J]



��

�$GG'HVFULSWLRQ��WDU�DUFKLYH���WDU�$GG'HVFULSWLRQ��*=,3�FRPSUHVVHG�WDU�DUFKLYH���WJ]
���5HDGPH1DPH�LV�WKH�QDPH�RI�WKH�5($'0(�ILOH�WKH�VHUYHU�ZLOO�ORRN�IRU�E\��GHIDXOW��DQG�DSSHQG�WR�GLUHFWRU\�OLVWLQJV����+HDGHU1DPH�LV�WKH�QDPH�RI�D�ILOH�ZKLFK�VKRXOG�EH�SUHSHQGHG�WR��GLUHFWRU\�LQGH[HV�����7KH�VHUYHU�ZLOO�ILUVW�ORRN�IRU�QDPH�KWPO�DQG�LQFOXGH�LW�LI�IRXQG���,I�QDPH�KWPO�GRHVQ
W�H[LVW��WKH�VHUYHU�ZLOO�WKHQ�ORRN�IRU�QDPH�W[W��DQG�LQFOXGH�LW�DV�SODLQWH[W�LI�IRXQG��5HDGPH1DPH�5($'0(+HDGHU1DPH�+($'(5
���,QGH[,JQRUH�LV�D�VHW�RI�ILOHQDPHV�ZKLFK�GLUHFWRU\�LQGH[LQJ�VKRXOG�LJQRUH��DQG�QRW�LQFOXGH�LQ�WKH�OLVWLQJ���6KHOO�VW\OH�ZLOGFDUGLQJ�LV�SHUPLWWHG��,QGH[,JQRUH��""�a���+($'(5�5($'0(�5&6�&96��Y��W
���$GG(QFRGLQJ�DOORZV�\RX�WR�KDYH�FHUWDLQ�EURZVHUV��0RVDLF�;�������XQFRPSUHVV��LQIRUPDWLRQ�RQ�WKH�IO\��1RWH��1RW�DOO�EURZVHUV�VXSSRUW�WKLV���'HVSLWH�WKH�QDPH�VLPLODULW\��WKH�IROORZLQJ�$GG�GLUHFWLYHV�KDYH�QRWKLQJ��WR�GR�ZLWK�WKH�)DQF\,QGH[LQJ�FXVWRPL]DWLRQ�GLUHFWLYHV�DERYH��$GG(QFRGLQJ�[�FRPSUHVV�=$GG(QFRGLQJ�[�J]LS�J]�WJ]
���$GG/DQJXDJH�DOORZV�\RX�WR�VSHFLI\�WKH�ODQJXDJH�RI�D�GRFXPHQW��<RX�FDQ��WKHQ�XVH�FRQWHQW�QHJRWLDWLRQ�WR�JLYH�D�EURZVHU�D�ILOH�LQ�D�ODQJXDJH��LW�FDQ�XQGHUVWDQG���1RWH�WKDW�WKH�VXIIL[�GRHV�QRW�KDYH�WR�EH�WKH�VDPH��DV�WKH�ODQJXDJH�NH\ZRUG���� WKRVH�ZLWK�GRFXPHQWV�LQ�3ROLVK��ZKRVH��QHW�VWDQGDUG�ODQJXDJH�FRGH�LV�SO��PD\�ZLVK�WR�XVH��$GG/DQJXDJH�SO��SR����WR�DYRLG�WKH�DPELJXLW\�ZLWK�WKH�FRPPRQ�VXIIL[�IRU�SHUO�VFULSWV��$GG/DQJXDJH�HQ��HQ$GG/DQJXDJH�IU��IU$GG/DQJXDJH�GH��GH$GG/DQJXDJH�GD��GD$GG/DQJXDJH�HO��HO$GG/DQJXDJH�LW��LW



��

���/DQJXDJH3ULRULW\�DOORZV�\RX�WR�JLYH�SUHFHGHQFH�WR�VRPH�ODQJXDJHV��LQ�FDVH�RI�D�WLH�GXULQJ�FRQWHQW�QHJRWLDWLRQ���-XVW�OLVW�WKH�ODQJXDJHV�LQ�GHFUHDVLQJ�RUGHU�RI�SUHIHUHQFH��/DQJXDJH3ULRULW\�HQ�IU�GH
���$GG7\SH�DOORZV�\RX�WR�WZHDN�PLPH�W\SHV�ZLWKRXW�DFWXDOO\�HGLWLQJ�LW��RU�WR��PDNH�FHUWDLQ�ILOHV�WR�EH�FHUWDLQ�W\SHV����)RU�H[DPSOH��WKH�3+3��PRGXOH��QRW�SDUW�RI�WKH�$SDFKH�GLVWULEXWLRQ�� VHH��KWWS���ZZZ�SKS�QHW��ZLOO�W\SLFDOO\�XVH��$GG7\SH�DSSOLFDWLRQ�[�KWWSG�SKS��SKS�$GG7\SH�DSSOLFDWLRQ�[�KWWSG�SKS��VRXUFH��SKSV
$GG7\SH�DSSOLFDWLRQ�[�WDU��WJ]
���$GG+DQGOHU�DOORZV�\RX�WR�PDS�FHUWDLQ�ILOH�H[WHQVLRQV�WR��KDQGOHUV����DFWLRQV�XQUHODWHG�WR�ILOHW\SH��7KHVH�FDQ�EH�HLWKHU�EXLOW�LQWR�WKH�VHUYHU��RU�DGGHG�ZLWK�WKH�$FWLRQ�FRPPDQG��VHH�EHORZ����,I�\RX�ZDQW�WR�XVH�VHUYHU�VLGH�LQFOXGHV��RU�&*,�RXWVLGH��6FULSW$OLDVHG�GLUHFWRULHV��XQFRPPHQW�WKH�IROORZLQJ�OLQHV����7R�XVH�&*,�VFULSWV���$GG+DQGOHU�FJL�VFULSW��FJL
���7R�XVH�VHUYHU�SDUVHG�+70/�ILOHV��$GG7\SH�WH[W�KWPO��VKWPO�$GG+DQGOHU�VHUYHU�SDUVHG��VKWPO
���8QFRPPHQW�WKH�IROORZLQJ�OLQH�WR�HQDEOH�$SDFKH
V�VHQG�DVLV +773�ILOH��IHDWXUH��$GG+DQGOHU�VHQG�DV�LV�DVLV
���,I�\RX�ZLVK�WR�XVH�VHUYHU�SDUVHG�LPDJHPDS�ILOHV��XVH
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��$GG+DQGOHU�LPDS�ILOH�PDS
���7R�HQDEOH�W\SH�PDSV��\RX�PLJKW�ZDQW�WR�XVH��$GG+DQGOHU�W\SH�PDS�YDU
���$FWLRQ�OHWV�\RX�GHILQH�PHGLD�W\SHV�WKDW ZLOO�H[HFXWH�D�VFULSW�ZKHQHYHU��D�PDWFKLQJ�ILOH�LV�FDOOHG��7KLV�HOLPLQDWHV�WKH�QHHG�IRU�UHSHDWHG�85/��SDWKQDPHV�IRU�RIW�XVHG�&*,�ILOH�SURFHVVRUV���)RUPDW��$FWLRQ�PHGLD�W\SH��FJL�VFULSW�ORFDWLRQ��)RUPDW��$FWLRQ�KDQGOHU�QDPH��FJL�VFULSW�ORFDWLRQ�
���0HWD'LU��VSHFLILHV�WKH�QDPH�RI�WKH�GLUHFWRU\�LQ�ZKLFK�$SDFKH�FDQ�ILQG��PHWD�LQIRUPDWLRQ�ILOHV��7KHVH�ILOHV�FRQWDLQ�DGGLWLRQDO�+773�KHDGHUV��WR�LQFOXGH�ZKHQ�VHQGLQJ�WKH�GRFXPHQW��0HWD'LU��ZHE
���0HWD6XIIL[��VSHFLILHV�WKH�ILOH�QDPH�VXIIL[�IRU�WKH�ILOH�FRQWDLQLQJ�WKH��PHWD�LQIRUPDWLRQ���0HWD6XIIL[��PHWD
���&XVWRPL]DEOH�HUURU�UHVSRQVH��$SDFKH�VW\OH����WKHVH�FRPH�LQ�WKUHH�IODYRUV���������SODLQ�WH[W�(UURU'RFXPHQW������7KH�VHUYHU�PDGH�D�ERR�ERR����Q�E���WKH�����PDUNV�LW�DV�WH[W��LW�GRHV�QRW�JHW�RXWSXW���������ORFDO�UHGLUHFWV�(UURU'RFXPHQW������PLVVLQJ�KWPO���WR�UHGLUHFW�WR�ORFDO�85/��PLVVLQJ�KWPO�(UURU'RFXPHQW������FJL�ELQ�PLVVLQJBKDQGOHU�SO���1�%���<RX�FDQ�UHGLUHFW�WR�D�VFULSW�RU�D�GRFXPHQW�XVLQJ�VHUYHU�VLGH�LQFOXGHV����������H[WHUQDO�UHGLUHFWV�(UURU'RFXPHQW�����KWWS���VRPH�RWKHUBVHUYHU�FRP�VXEVFULSWLRQBLQIR�KWPO�



��

��7KH�IROORZLQJ�GLUHFWLYHV�PRGLI\�QRUPDO�+773�UHVSRQVH�EHKDYLRU���7KH�ILUVW�GLUHFWLYH�GLVDEOHV�NHHSDOLYH�IRU�1HWVFDSH���[�DQG�EURZVHUV�WKDW��VSRRI�LW��7KHUH�DUH�NQRZQ�SUREOHPV�ZLWK�WKHVH�EURZVHU�LPSOHPHQWDWLRQV���7KH�VHFRQG�GLUHFWLYH�LV�IRU�0LFURVRIW�,QWHUQHW�([SORUHU����E���ZKLFK�KDV�D�EURNHQ�+773�����LPSOHPHQWDWLRQ�DQG�GRHV�QRW�SURSHUO\��VXSSRUW�NHHSDOLYH�ZKHQ�LW�LV�XVHG�RQ�����RU������UHGLUHFW��UHVSRQVHV��%URZVHU0DWFK��0R]LOOD����QRNHHSDOLYH%URZVHU0DWFK��06,(��?��E����QRNHHSDOLYH�GRZQJUDGH�����IRUFH�UHVSRQVH�������7KH�IROORZLQJ�GLUHFWLYH�GLVDEOHV�+773�����UHVSRQVHV�WR�EURZVHUV�ZKLFK��DUH�LQ�YLRODWLRQ�RI�WKH�+773�����VSHF�E\�QRW�EHLQJ�DEOH�WR�JURN�D��EDVLF�����UHVSRQVH��%URZVHU0DWFK��5HDO3OD\HU��?����IRUFH�UHVSRQVH����%URZVHU0DWFK��-DYD��?����IRUFH�UHVSRQVH����%URZVHU0DWFK��-'.��?����IRUFH�UHVSRQVH����
���$OORZ�VHUYHU�VWDWXV�UHSRUWV��ZLWK�WKH�85/�RI�KWWS���VHUYHUQDPH�VHUYHU�VWDWXV��&KDQJH�WKH���\RXUBGRPDLQ�FRP� WR�PDWFK�\RXU�GRPDLQ�WR�HQDEOH���/RFDWLRQ��VHUYHU�VWDWXV!6HW+DQGOHU�VHUYHU�VWDWXV2UGHU�GHQ\�DOORZ'HQ\�IURP�DOO$OORZ�IURP�DOO��/RFDWLRQ!
���$OORZ�UHPRWH�VHUYHU�FRQILJXUDWLRQ�UHSRUWV��ZLWK�WKH�85/�RI���KWWS���VHUYHUQDPH�VHUYHU�LQIR �UHTXLUHV�WKDW�PRGBLQIR�F�EH�ORDGHG����&KDQJH�WKH���\RXUBGRPDLQ�FRP��WR�PDWFK�\RXU�GRPDLQ�WR�HQDEOH���/RFDWLRQ��VHUYHU�LQIR!6HW+DQGOHU�VHUYHU�LQIR2UGHU�GHQ\�DOORZ'HQ\�IURP�DOO$OORZ�IURP�DOO���/RFDWLRQ!
���7KHUH�KDYH�EHHQ�UHSRUWV�RI�SHRSOH�WU\LQJ�WR�DEXVH�DQ�ROG�EXJ�IURP�SUH������GD\V���7KLV�EXJ�LQYROYHG�D�&*,�VFULSW�GLVWULEXWHG�DV�D�SDUW�RI�$SDFKH���%\�XQFRPPHQWLQJ�WKHVH�OLQHV�\RX�FDQ�UHGLUHFW�WKHVH�DWWDFNV�WR�D�ORJJLQJ�



��

��VFULSW�RQ�SKI�DSDFKH�RUJ���2U��\RX�FDQ�UHFRUG�WKHP�\RXUVHOI��XVLQJ�WKH�VFULSW��VXSSRUW�SKIBDEXVHBORJ�FJL����/RFDWLRQ��FJL�ELQ�SKI!�����'HQ\�IURP�DOO�����(UURU'RFXPHQW�����KWWS���SKI�DSDFKH�RUJ�SKIBDEXVHBORJ�FJL���/RFDWLRQ!
���3UR[\�6HUYHU�GLUHFWLYHV��8QFRPPHQW�WKH�IROORZLQJ�OLQHV�WR��HQDEOH�WKH�SUR[\�VHUYHU���3UR[\5HTXHVWV�2Q�,I0RGXOH�PRGBSUR[\�F!3UR[\5HTXHVWV�2Q3UR[\5HPRWH�KWWS���ZZZ�KRWPDLO�FRP�KWWS���ZZZ�LLWN�DF�LQ��'LUHFWRU\�SUR[\��XVU��KWWSG�SUR[\!$OORZ2YHUULGH�1RQH2SWLRQV�1RQH���2UGHU�GHQ\�DOORZ���'HQ\�IURP�QRQH���$OORZ�IURP�DOO$XWK7\SH�%DVLF$XWK1DPH��5HVWULFWHG�$FFHVV�$XWK'%8VHU)LOH��XVU��KWWSG�ELQ�XVHUV5HTXLUH�YDOLG�XVHU��'LUHFWRU\!���(QDEOH�GLVDEOH�WKH�KDQGOLQJ�RI�+773������9LD���KHDGHUV�����)XOO��DGGV�WKH�VHUYHU�YHUVLRQ���%ORFN��UHPRYHV�DOO�RXWJRLQJ�9LD� KHDGHUV���6HW�WR�RQH�RI��2II�_�2Q�_�)XOO�_�%ORFN�3UR[\9LD�2Q
���7R�HQDEOH�WKH�FDFKH�DV�ZHOO��HGLW�DQG�XQFRPPHQW�WKH�IROORZLQJ�OLQHV����QR�FDFKHLQJ�ZLWKRXW�&DFKH5RRW��&DFKH5RRW���XVU��KWWSG�SUR[\�&DFKH6L]H��&DFKH*F,QWHUYDO��&DFKH0D[([SLUH���&DFKH/DVW0RGLILHG)DFWRU����&DFKH'HIDXOW([SLUH��



��

�1R&DFKH�DBGRPDLQ�FRP�DQRWKHUBGRPDLQ�HGX�MRHV�JDUDJHBVDOH�FRP��1R&DFKH���������������,I0RGXOH!��(QG�RI�SUR[\�GLUHFWLYHV�
����6HFWLRQ����9LUWXDO�+RVWV���9LUWXDO+RVW��,I�\RX�ZDQW�WR�PDLQWDLQ�PXOWLSOH�GRPDLQV�KRVWQDPHV�RQ�\RXU��PDFKLQH�\RX�FDQ�VHWXS�9LUWXDO+RVW�FRQWDLQHUV�IRU�WKHP���3OHDVH�VHH�WKH�GRFXPHQWDWLRQ�DW��85/�KWWS���ZZZ�DSDFKH�RUJ�GRFV�YKRVWV�!��IRU�IXUWKHU�GHWDLOV�EHIRUH�\RX�WU\�WR�VHWXS�YLUWXDO�KRVWV���<RX�PD\�XVH�WKH�FRPPDQG�OLQH�RSWLRQ�
�6
�WR�YHULI\�\RXU�YLUWXDO�KRVW��FRQILJXUDWLRQ�
���,I�\RX�ZDQW�WR�XVH�QDPH�EDVHG�YLUWXDO�KRVWV�\RX�QHHG�WR�GHILQH�DW��OHDVW�RQH�,3�DGGUHVV��DQG�SRUW�QXPEHU��IRU�WKHP���1DPH9LUWXDO+RVW����������������1DPH9LUWXDO+RVW������������
���9LUWXDO+RVW�H[DPSOH���$OPRVW�DQ\�$SDFKH�GLUHFWLYH�PD\�JR�LQWR�D�9LUWXDO+RVW�FRQWDLQHU����9LUWXDO+RVW�LS�DGGUHVV�RI�KRVW�VRPHBGRPDLQ�FRP!�����6HUYHU$GPLQ�ZHEPDVWHU#KRVW�VRPHBGRPDLQ�FRP�����'RFXPHQW5RRW��ZZZ�GRFV�KRVW�VRPHBGRPDLQ�FRP�����6HUYHU1DPH�KRVW�VRPHBGRPDLQ�FRP��� (UURU/RJ�ORJV�KRVW�VRPHBGRPDLQ�FRP�HUURUBORJ�����&XVWRP/RJ�ORJV�KRVW�VRPHBGRPDLQ�FRP�DFFHVVBORJ�FRPPRQ���9LUWXDO+RVW!
��9LUWXDO+RVW�BGHIDXOWB�!���9LUWXDO+RVW!
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$SSHQGL[�%
6LPSOH�64/�4XHULHV

�D��&5($7(�7$%/(�>GDWDEDVH�QDPH@�
7KLV�FRPPDQGV�LV�XVHG�IRU�FUHDWLQJ�WKH�WDEOHV�XVHG�LQ�GDWDEDVH��,Q�WKLV�FRPPDQG�WKH�ILHOG�ZKLFK�DUH�WR�EH�IHG�LQ�WKH�GDWDEDVH�DUH�VXSSOLHG�VXFK�DV�IRU�SHUVRQDO�LQIRUPDWLRQ�GDWDEDVH��LW�PD\�EH�ILUVWQDPH��ODVWQDPH��DJH�HWF�ZKLFK�FDQ�EH�VXSSOLHG�WR�WKH�GDWDEDVH���7KLV LV�WKH�ILUVW�VWHS�RI�FUHDWLQJ�D�GDWDEDVH�LQ�ZKLFK�ILHOGV�DUH�GHFLGHG��

�E��,16(57�,172�>GDWDEDVH�QDPH@�9$/8(6�
7KLV�FRPPDQG�LV�XVHG�IRU�LQVHUWLQJ�WKH�GDWD�DFFRUGLQJ�WR�WKH�ILHOGV��:LWK�WKLV�FRPPDQG��GDWD�LQ�WKH�GDWDEDVH�FDQ�EH�PRGLILHG�E\�LQVHUWLQJ�QHZ�GDWD�LQ�LW��

�F��6(/(&7��)520�>GDWDEDVH�QDPH@�
7KLV�FRPPDQG�VKRZV�WKH�FRQWHQWV�RI�WKH�GDWDEDVH��7KH�FRQWHQWV�DUH�ILUVW�VWRUHG�E\�LQVHUW� FRPPDQG��7KH� � FDQ� EH� DQ\� RI� WKH� GHVLUHG� ILHOG� IURP� WKH� GDWDEDVH�� ,I� � LV� JLYHQ� LQ� WKH�FRPPDQG�WKHQ�LW�ZLOO�VKRZ�DOO WKH�FRQWHQWV�RI�WKH�GDWDEDVH��

�G��6(/(&7��)520�>GDWDEDVH�QDPH@�:+(5(�>ILHOG@ >FRQWHQWV@�
7KLV�FRPPDQG�VKRZV�RQO\�D�VSHFLILHG�ILHOG�RI�WKH�GDWDEDVH�ZLWK�D�FHUWDLQ�FRQGLWLRQ��,W�LV�EDVLFDOO\�D�FRPPDQG�IRU�GDWDEDVH�TXHU\��7KH�RWKHU�RSWLRQV�PD\�EH���!�RU��!�WKDW� LV� OHVV�WKHQ��JUHDWHU�WKDQ�DQG�QRW�HTXDO�WR��

�H��'(/(7(�)520�>GDWDEDVH�QDPH@�:+(5(�>ILHOG@ >FRQWHQWV@�
7KLV�FRPPDQG�LV�XVHG�WR�GHOHWH�GDWD�IURP�D�FHUWDLQ�URZ��7KH�JUHDWHU�WKDQ��OHVV�WKDQ�DQG�QRW�HTXDO� WR�RSWLRQV�DUH�DOVR�SUHVHQW�KHUH��7KLV�FRPPDQG�EDVLFDOO\�GHOHWHV� WKH�GDWD�RI�WKH�ILHOG�ZLWK�PDWFKLQJ�FRQWHQWV��

�I��83'$7(�>GDWDEDVH�QDPH@�6(7�>ILHOG@ >FKDQJH@�:+(5(�>ILHOG@ >FRQWHQW@�
7KLV�FRPPDQG�XSGDWHV�RU�FKDQJHV�D�VSHFLILHG�GDWD�ZKHUH�LW�ILQGV�D�PDWFK�ZLWK�WKH�ILHOG��7KLV�FRPPDQG�LV�XVHG�WR�PRGLI\�SUHYLRXVO\�VWRUHG�GDWD��

�J��6(/(&7��)520�>GDWDEDVH�QDPH@�25'(5�%<�>ILHOG@�
7KLV� FRPPDQG�VRUWV� DQG�RUGHUV� WKH�GDWDEDVH�TXHU\�DFFRUGLQJ� WR� WKH�JLYHQ� ILHOG�� ,I� � WKH�ILHOG�LV�RI�FKDUDFWHUV�DV�LQ�WKH�FDVH�RI�VWDWH�RU�QDPH��WKHQ�WKH�TXHU\�LV�RUGHUHG�DOSKDEHWLFDOO\��



��

�K��6(/(&7��)520�>GDWDEDVH�QDPH@�:+(5(�>ILHOG@�,6�18//�
7KLV�FRPPDQGV�VRUWV�RXW�WKH�GDWDEDVH�HQWULHV�ZLWK��VRPH�VSHFLILHG�ILHOG�OHIW�YDFDQW�HLWKHU�E\�PLVWDNH�RU�LQWHQWLRQDOO\��7KLV�KHOSV�LQ�ILQGLQJ�WKH�LQFRUUHFW�HQWULHV��

�L��6(/(&7��)520�>GDWDEDVH�QDPH@�:+(5(�>ILHOG@ >FRQWHQW@�$1'�>RWKHU�FRQWHQW@�
7KLV�FRPPDQG�LV�EDVLFDOO\�IRU�FRQGLWLRQDO�VHDUFK�ZLWK�WZR�RU�PRUH�TXDQWLWLHV�DW�WKH�VDPH�WLPH��7KH�$1'�FRPPDQG�LV�LQ�WKH�FDVH�LQ�ZKLFK�WKH�TXHU\�LV�VKRZQ�ZKHQ�ERWK�WKH�H[SUHVVLRQ�PDWFKHV�ZLWK�WKH�TXHU\��25�FDQ�DOVR�EH�XVHG�ZKLFK�ZLOO�VKRZ�WKH�TXHU\�ZKHQ�HLWKHU�RU�ERWK�WKH�H[SUHVVLRQ�PDWFKHV�ZLWK�WKH�GDWDEDVH��/LNH�&RPSDULVRQ

��� 6(/(&7��)520�>GDWDEDVHQDPH@�:+(5(�>ILHOG@�%(7:((1�>YDOXH@�$1'������������������>YDOXH@
7KLV�FRPPDQG�EDVLFDOO\�FKRVVHV�WKH�GDWD�VWRUHG�LQ�WKH�GDWDEDVH�ZLWK�WKH�YDOXH�RI�WKH�ILHOG�LQ�EHWZHHQ�VRPH�OLPLW�

����6(/(&7��)520�>GDWDEDVHQDPH@�:+(5(�>ILHOG@�/,.(�
>VWULQJ@�

7KLV�LV�DOVR�D�FRPSDULVRQ�FRPPDQG�LQ�ZKLFK�TXHU\�LV�DOO�WKH�QDPHV�RI�WKH�ILHOG�EHJLQQLQJ�ZLWK�D�SDUWLFXODU�VWULQJ��)RU�H[DPSOH�LI�WKH�VWULQJ�LV�'��WKHQ�LW�ZLOO�VHDUFK�WKH�GDWDEDVH�IRU�DOO�WKH�ILHOG�QDPHV�VWDUWLQJ�ZLWK�'�

&RPSDULVRQ��������������_�������2SHUDWLRQ�����������������������������������_�����������������������������EHJLQV�ZLWK�'������������������������_�������/,.(�
'�
FRQWDLQV�D�'���������������������������_�������/,.(�
�'�
KDV�'�LQ�VHFRQG�SRVLWLRQ�������_�������/,.(�
B'�
�EHJLQV�ZLWK�'�DQG�FRQWDLQV�H�_�������/,.(�
'�H�
EHJLQV�ZLWK�'��FRQWDLQV�H��I���_�������/,.(��'�H�I�
EHJLQV�ZLWK�QRQ�'�����������������_�������127�/,.(�
'�
5HJXODU�([SUHVVLRQ
&RPSDULVRQ����������������������� _���2SHUDWRU�������������������������������������������������������_��������������UHJXODU�H[SUHVVLRQ���������������������������������� _�������aUHJXODU�H[SUHVVLRQ�FDVH�LQVHQVLWLYH�������� _�������aQRW�HTXDO�WR�UHJXODU�H[SUHVVLRQ��������������� _��������aQRW�HTXDO�WR�UHJXODU�H[SUHVVLRQ�FDVH�LQVHQVLWLYH_� �a



��

5HJXODU�H[SUHVVLRQ�RSHUDWRUV
7HVW��������������������� _6SHFLDO�&KDUDFWHUV�������������������������������������������������_������������������������VWDUW��������������������������������������������������� _�������AHQG������������������������������������� _���������������������������������������������������������_�������������������������DQ\�VLQJOH�FKDUDFWHU������������������������� _��������VHW�RI�FKDUDFWHUV������������������������������� _�������>FFF@VHW�RI�FKDUDFWHUV�QRW�HTXDO��������������� _�������>AFFF@UDQJH�RI�FKDUDFWHUV��������������������������� _�������>F�F@UDQJH�RI�FKDUDFWHUV�QRW�HTXDO����������� _�������>AF�F@���������������������������������������������������������������������������]HUR�RU�RQH�RI�WKH�SUHYLRXV�FKDUDFWHU�� _�������"]HUR�RU�PXOWLSOH�RI�SUHYLRXV�FKDUDFWHUV� _�������RQH�RU�PXOWLSOH�RI�SUHYLRXV�FKDUDFWHU� _��������25�RSHUDWRU�������������������������� _�������_
5HJXODU�H[SUHVVLRQV�VSHFLDO�FKDUDFWHUV

7HVW��������������������_�������2SHUDWLRQ������������������������������������������������_��������������������������EHJLQV�ZLWK�'�������������������������������������� _�������a
A'
FRQWDLQV�'������������������������������ _� a
'
'�LQ�VHFRQG�SRVLWLRQ�������������������� _�������a
A�'
EHJLQV�ZLWK�'�DQG�FRQWDLQV�H������������ _�������a
'�H
EHJLQV�ZLWK�'��FRQWDLQV�H��DQG�WKHQ�I��� _�������a
'�H�I
FRQWDLQV�$��%��&�RU�'������������������� _��a
>$�'@
�RU�a
>$%&'@
FRQWDLQV�$�RU�D������������������������� _���a
D
�RU�a
>$D@
GRHV�QRW�FRQWDLQ�'���������������������� _��������a
'
GRHV�QRW�EHJLQ�ZLWK�'������������������� _���a
A'
�RU�a
A>A'@
EHJLQV�ZLWK�'��ZLWK�RQH�RSWLRQDO�VSDFH��_�������a
A"'
EHJLQV�ZLWK�'��ZLWK�RSWLRQDO�VSDFHV����� _�������a
A'
EHJLQV�ZLWK�'��ZLWK�DW�OHDVW�RQH�VSDFH�� _�������a
A�'
HQGV�ZLWK�*��ZLWK�RSWLRQDO�VSDFHV������� _�������a
*�

5HJXODU�H[SUHVLLRQ�H[DPSOHV

&DVH�&ODXVH
���� 6(/(&7� >ILHOG�@�>ILHOG�@� &$6(� :+(1� >ILHOG�@! >YDOXH@� 7+(1� 
>VWULQ J@
� (OVH�����������������
>VWULQJ@
�(1'
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7KLV�FRPPDQG�LV�IRU�GHFLGLQJ�ZKLFK�RI�WKH�GDWD�EHORQJV�WR�RQH�FODVV�DQG�ZKLFK�RQHV�EHORQJ�WR�WKH�RWKHUV�DFFRUGLQJ�WR�FHUWDLQ�FULWHULD�JLYHQ�LQ�WKH�FRPPDQG�)XQFWLRQV�DQG�RSHUDWRUV
7KHUH�DUH�ODUJH�QHPEHU�RI�IXQFWLRQV�DYDLODEOH�LQ�3267*5(64/�2SHUDWRUV�GLIIHU�IURP�IXQFWLRQV�LQ�IROORZLQJ�ZD\V�

x 2SHUDWRUV�DUH�V\PEROV��QRW�QDPHVx $OZD\V�WDNH�WZR�DUJXPHQWVx $UJXPHQWV�DSSHDU�WR�WKH�OHIW�DQG�ULJKW�RI�WKH�RSHUDWRU�V\PERO
7KH� VWDQGDUG� DULWKPHWLF� RSHUDWRUV� DUH�� DGGLWLRQ� ����� VXEWUDFWLRQ����� PXOWLSOLFDWLRQ� ����GLYLVLRQ������PRGXOR�UHPDLQGHU� �����DQG�H[SRQHQWLDWLRQ��A��DFFRUGLQJ� WR� WKH�SUHFHGHQFH� L�H�� WKH�H[SRQHQWLDWLRQ�LV�GRQH�ILUVW�DQG�VR�RQ�6HW�6KRZ�DQG�5HVHW
9DULRXV� SDUDPHWHUV� FDQ� EH� FRQWUROOHG� E\� 6(7�� '$7(67</(� FRQWUROV� WKH� DSSHDUHQFH� RI�GDWHV�� ?GI�FRPPDQG�DW�GDWDEDVH�SURPSW�VKRZV�DOO� WKH� IXQFWLRQV�� ?GI� LQW�VKRZV�DOO� LQW� IXQFWLRQV��7,0(=21(�FRQWUROV� WKH� WLPH]RQH��6+2:�'$7(67</(�FRPPDQG�PD\�EH�XVHG� IRU� YLHZLQJ�WKH�H[LVWLQJ�GDWHVW\OH�64/�$JJUHJDWHV

$JJUHJDWH�������_�������)XQFWLRQ���������������������������_����������������������&2817�������������������_�������FRXQW�RI�URZV680�FROQDPH����� _�������FROXPQ�WRWDO0$;�FROQDPH����� _�������FROXPQ�PD[LPXP0,1�FROQDPH����� _ FROXPQ�PLQLPXP$9*�FROQDPH����� _�������FROXPQ�DYHUDJH
$JJUHJDWHV

����6(/(&7�>ILHOG@��&2817���)520�>GDWDEDVHQDPH@�*5283�%<�>ILHOG@
7KLV� FRPPDQG� FRXQWV� QXPEHU� RI� URZV� RI� WKH� ILHOG� DQG� VRUWV� RU� JURXSV� WKH� ILHOG� LQ�DOSKDEHWLFDO�RUGHU�

���� 6(/(&7� >ILHOG@�� &2817��� )520� >GDWDEDVHQDPH@� *5283� %<� >ILHOG@� +$9,1*�&2817��!�
7KLV� FRPPDQG� FRXQWV� WKH� QXPEHU� RI� URZV� RI� WKH� ILHOG� DQG� VKRZV� RQO\� WKRVH� GDWD� LQ� WKH�GDWDEDVH�TXHU\��ZKLFK�KDV�PRUH�WKDQ�RQH�GDWD�ZLWK�VDPH�ILHOG�
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-RLQLQJ�7DEOHV
,Q� VRPH� UHFRUGV�� WKHUH� LV� UHTXLUHPHQW� RI� VWRULQJ� YDULHW\� RI� GDWD� LQ� GLIIHUHQW� ILHOGV�� ,W�EHFRPHV�YHU\�GLIILFXOW�WR�VWRUH�VXFK�D�GDWDEDVH�ZLWK�ODUJH�QXPEHU�RI�ILHOGV�LQ�D�VLQJOH�GDWDEDVH��,Q� WKDW� FDVH�� PXOWLSOH� WDEOHV� DUH� FUHDWHG� DQG� WKH\� DUH� ODWHU� MRLQHG�� 7KH� DGYDQWDJHV� RI� XVLQJ�PXOWLSOH�WDEOHV�DUH�IROORZLQJ�

x (DVLHU�GDWD�PRGLILFDWLRQx (DVLHU�GDWD�ORRNXSx 'DWD�VWRUHG�LQ�RQO\�RQH�VSDFHx /HVV�VWRUDJH�VSDFH�UHTXLUHG�
����6(/(&7�>GDWDEDVH�@�>ILHOG�@ ��UHWXUQV�)520�>WDEOH�@��>WDEOH�@��� ��WDEOHV�LQYROYHG:+(5(�>GDWDEDVH�@�>ILHOG�@ >GDWDEDVH�@�>ILHOG�@�$1' ��MRLQ>GDWDEDVH�@�>ILHOG�@ >YDOXH@�� ��UHVWULFWLRQ6HTXHQFHV

6HTXHQFHV� DUH� QDPHG� FRXQWHUV� FUHDWHG� E\� XVHUV�� $IWHU� FUHDWLRQ�� WKH� VHTXHQFH� FDQ� EHDVVLJQHG�WR�D�WDEOH�DV�D�FROXPQ�GHIDXOW��8VLQJ�VHTXHQFHV��XQLTXH�QXPEHUV�FDQ�EH�DXWRPDWLFDOO\�DVVLJQHG�GXULQJ�,16(57��7KH�DGYDQWDJH�RI�XVLQJ�VHTXHQFHV�LV�WKDW�WKHUH�LV�QR�JDSV�LQ�QXPHULF�DVVLJQPHQW��7KHVH�DUH�LGHDO�DV�XVHU�YLVLEOH�LGHQWLILFDWLRQ�QXPEHUV�
)XQFWLRQ�����_���������������$FWLRQ�����������������������_�����������������������������������������������QH[WYDO�
QDPH
��������_�5HWXUQV�WKH�QH[W�DYDLODEOH�VHTXHQFH�QXPEHU��DQG_�XSGDWHV�WKH�FRXQWHUFXUUYDO�
QDPH
��������_�5HWXUQV�WKH�VHTXHQFH�QXPEHU�IURP�WKH�SUHYLRXV_�QH[WYDO���FDOOVHWYDO�
QDPH
����������_�6HWV�WKH�VHTXHQFH�QXPEHU�FRXQWHU�WR�WKH�VSHFLILF������QHZYDO��������_�YDOXH�

6HTXHQFH�QXPEHU�DFFHVV�IXQFWLRQV
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$SSHQGL[�&
6DPSOH�&*,�VFULSW���XVU�ELQ�SHUOXVH�&*,�TZ���VWDQGDUG��XVH�&*,��&DUS�TZ�IDWDOV7R%URZVHU����������������������������������������������������������������������6HW�&RQILJXUDWLRQV�%HORZ����������������������������������������������������������������������

����6SHFLI\�\RXU�GDWDEDVH�ILHOGV�LQ�WKH�DUUD\�EHORZ�#ILHOGV ��5ROOB1R���&DWHJRU\���5DQN���
����6HW�85/�DQG�HPDLO�ILHOGV�WR�EH�K\SHUOLQNV�����7KH�QXPEHU�XVHG�FRUUHVSRQGV�WR�LWV�SODFHPHQW�LQ�WKH�DUUD\�DERYH�����5HPHEHU WR�VWDUW�\RXU�FRXQW�DW�]HUR����/HDYH�WKH�YDULDEOHV�HPSW\�WR�UHPRYH�WKH�K\SHUOLQN�LQGH[BRIBXUO� �������LQGH[BRIBHPDLO� �����
����6SHFLI\�WKH�UHTXLUHG�ILHOGV�EHORZ��7KLV�PD\�EH�OHIW�HPSW\�#UHTXLUHG� ���5ROOB1R���5DQN���
����6SHFLI\�WKH�ILOWHUHG�ZRUGV�EHORZ���7KLV�PD\�EH�OHIW�HPSW\�#ILOWHU� ���ZRUG����ZRUG����
�GDWDEDVH� ��GDWD�W[W�� ��'DWD�ILOH�QDPH�DQG�SDWK�VFULSWBQDPH� ��GEVSDFH�FJL�� ��7KLV�VFULSW�QDPH�GEBQDPH� ��,(7.�5HVXOW�'%�� ��7KH�GDWDEDVH�QDPH�WDEOHBZLGWK� ������� ��7KH�GLVSOD\�ZLGWK�RI�WKH�HQWLUH�WDEOH�UHFRUGBZLGWK� ������� ��7KH�GLVSOD\�ZLGWK�RI�WKH�GDWDEDVH�UHFRUGV�PD[BURZVBUHWXUQHG� ������ ��0D[�QXPEHU�RI�URZV�GLVSOD\HG�SHU�SDJH�ILOWHUBKWPOBWDJV� ��\HV�� ��5HPRYHV�+70/�WDJV�IURP�UHFRUG�HQWULHV�XVHUBILOH��� ��XVHUV�W[W�� ��8VHU�ILOH�QDPH�DQG�SDWK�FKHFNBXVHUBGXSOLFDWHV� ��QR�� ��&KHFNV�IRU�GXSOLFDWH�XVHU�QDPHV�LQ�XVHU�ILOH#H[WUDBXVHUBILHOGV� ���(PDLO��� ��$GGLWLRQDO�LQIR�QHHGHG�ZKHQ�UHJLVWHULQJ�XVHUV�XVHBH[WHUQDOBKWPO� ��QR�� ��6HW�WR��\HV��WR�XVH�\RXU�RZQ�KWPO�WHPSODWH�H[WHUQDOBKWPOBKHDGHU� ��KHDGHU�KWPO�����������������)LOH�QDPH�DQG�SDWK�WR�KWPO�WHPSODWH�KHDGHU�H[WHUQDOBKWPOBIRRWHU� ��IRRWHU�KWPO�� ��)LOH�QDPH�DQG�SDWK�WR�KWPO�WHPSODWH�IRRWHU�DXWKHQWLFDWH� ��\HV�� ��3URPSWV�XVHUV�IRU�D�XVHU�QDPH�DQG�SDVVZRUG�UHJLVWHU  ��QR�� ��$OORZV�QHZ�XVHU�UHJLVWUDWLRQ�UHFRUGBRZQHUVKLS� ��QR�� ��8VHUV�FDQ�PRGLI\�GHOHWH�RQO\�WKHLU�UHFRUGV



��

�DGPLQBXVHUBQDPH� ��DGPLQ�� ��7KLV�LV�WKH�GHIDXOW�$GPLQLVWUDWRU�XVHU�QDPH�GHIDXOWBXVHUBSHUPLVVLRQBVHDUFK� ��\HV�� ��*LYHV�QHZO\�UHJLVWHUHG�XVHUV�6HDUFK�SHUPLVVLRQ�GHIDXOWBXVHUBSHUPLVVLRQBDGG� ��QR�� ��*LYHV�QHZO\�UHJLVWHUHG�XVHUV�$GG�SHUPLVVLRQ�GHIDXOWBXVHUBSHUPLVVLRQBPRGLI\� ��QR��������������*LYHV�QHZO\�UHJLVWHUHG�XVHUV�0RGLI\�SHUPLVVLRQ�GHIDXOWBXVHUBSHUPLVVLRQBGHOHWH� ��QR���������������*LYHV�QHZO\�UHJLVWHUHG�XVHUV�'HOHWH�SHUPLVVLRQ
��������������������������������������������������������������&KDQJH�1RWKLQJ�%HORZ�7KLV�/LQH����������������������������������������������������������������
���������������*OREDO�9LDULDEOHV�������������������
�T� �QHZ�&*,��ILHOGBFRXQW� �#ILHOGV��FROVSDQ� ��ILHOGBFRXQW����(;&/86,9(� ����81/2&.���� ����XVHU� ��T�!SDUDP�XVHU���XVHU��� ��T�!FRRNLH�XVHU��LI��XVHU�HT������XVHUBVHDUFK� ��T�!SDUDP�XVHUBVHDUFK���XVHUBVHDUFK� ��\HV��LI��DXWKHQWLFDWH�HT��QR����XVHUBDGG� ��T�!SDUDP�XVHUBDGG���XVHUBDGG� ��\HV��LI��DXWKHQWLFDWH�HT��QR����XVHUBPRGLI\� ��T�!SDUDP�XVHUBPRGLI\���XVHUBPRGLI\� ��\HV��LI��DXWKHQWLFDWH�HT��QR����XVHUBGHOHWH� ��T�!SDUDP�XVHUBGHOHWH���XVHUBGHOHWH� ��\HV��LI��DXWKHQWLFDWH�HT��QR����VHOHFWHGBXVHU� ��T�!SDUDP�VHOHFWHGBXVHU���DGPLQBDGG� ��T�!SDUDP�DGPLQBDGG���VRUW�� ��T�!SDUDP�VRUWBRQ���VHDUFKBIRU��� ��T�!SDUDP�VHDUFKBIRU���VHDUFKBILHOG  ��T�!SDUDP�VHDUFKBILHOG���DFWLRQ������� ��T�!SDUDP�DFWLRQ���GLVSOD\������� ��T�!SDUDP�GLVSOD\��#NH\V��������� ��T�!SDUDP�NH\���NH\��������� ��T�!SDUDP�NH\���NH\BPDWFKHV�� �#NH\V��VHDUFKBILHOG� ��DOO��LI��VHDUFKBILHOG�HT������VHDUFKBIRU��� �
�
���LI���VHDUFKBIRU�HT������DFWLRQ� ��T�!SDUDP�ZKLFKBVHDUFK��LI��DFWLRQ� a��A9LHZ�L��
������������������0DLQ�/RJLF�������������������
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LI��DFWLRQ� a��DGG�DGPLQLVWUDWRU�L�^�	DGGBXVHU��H[LW�`LI���DXWKHQWLFDWH�HT��\HV��^�XQOHVV���H��XVHUBILOH�^��WLWOH �6HW�$GPLQLVWUDWLYH�3DVVZRUG���	FUHDWHBDGPLQ��`�`LI��UHJLVWHU�HT��\HV��		��DFWLRQ� a��UHJLVWHU�L�^�	UHJLVWHU��H[LW�`LI��DFWLRQ� a��DGG�XVHU�L�^�	DGGBXVHU��H[LW�`LI��DFWLRQ� a��VXEPLW�ORJLQ�L�^�	DXWKHQWLFDWH��H[LW�`LI���DXWKHQWLFDWH�HT��\HV��		��XVHU�HT����^�	ORJLQ��H[LW�`LI��DFWLRQ� a��ORJRXW�L�^�	ORJRXW��H[LW�`
LI��DFWLRQ� a��DGG�WKLV�UHFRUG�L�^�	DGGBUHFRUG���PHVVDJH �5HFRUG�$GGHG����WLWOH �0DLQ�0HQX���	SULQWBGHIDXOW��WLWOH���PHVVDJH��`HOVLI��DFWLRQ� a��DGG�L�^�	SULQWBDGGBVFUHHQ�`HOVLI��DFWLRQ� a��PRGLI\�UHFRUG�L�^��WLWOH �0RGLILFDWLRQ�(UURU����HUURUBPHVVDJH �<RX�IRUJRW�WR�VHOHFW�D�UHFRUG�WR�PRGLI\����	DFFHVVBSUREOHP�LI��NH\�������	VHDUFKBGE��NH\����	SULQWBPRGLI\BSDJH�`HOVLI��DFWLRQ� a��PRGLI\�WKLV�UHFRUG�L�^��WLWOH �0RGLI\�5HFRUG���	GHOHWHBUHFRUGV���NH\ �NH\V>�@��	DGGBUHFRUG���PHVVDJH �5HFRUG�0RGLILHG����WLWOH �0DLQ�0HQX���	SULQWBGHIDXOW��WLWOH���PHVVDJH��`HOVLI��DFWLRQ� a��GHOHWH�UHFRUG�L�^��WLWOH �'HOHWH�5HFRUG����HUURUBPHVVDJH �<RX�IRUJRW�WR�VHOHFW�D�UHFRUG�WR�GHOHWH����	DFFHVVBSUREOHP�LI��NH\�������	GHOHWHBUHFRUGV���PHVVDJH �5HFRUG�'HOHWHG����WLWOH �0DLQ�0HQX���	SULQWBGHIDXOW��WLWOH���PHVVDJH��`HOVLI��DFWLRQ� a��PRGLI\�L�^�	VHDUFKBGE��VHDUFKBIRU����WLWOH �0RGLI\�:KLFK�5HFRUG"����EXWWRQBWH[W �0RGLI\�5HFRUG����FKRRVH �PRGLI\���	VHDUFKBUHVXOWV�`HOVLI��DFWLRQ� a��GHOHWH�L�^�	VHDUFKBGE��VHDUFKBIRU����WLWOH �'HOHWH�:KLFK�5HFRUG"����EXWWRQBWH[W �'HOHWH�5HFRUG����FKRRVH �GHOHWH���	VHDUFKBUHVXOWV�`HOVLI��DFWLRQ� a��VHDUFK�L�^�	VHDUFKBGE��VHDUFKBIRU����WLWOH �6HDUFK�5HVXOWV����EXWWRQBWH[W� �������FKRRVH �VHDUFK���	VHDUFKBUHVXOWV�`HOVLI��DFWLRQ� a��XVHU�PDQDJHU�L�^��WLWOH �8VHU�0DQDJHU���	XVHUBPDQDJHU�`HOVLI��DFWLRQ� a��FUHDWH�QHZ�XVHU�L�^��WLWOH �8VHU�0DQDJHU�� &UHDWH�1HZ�8VHU����SHUIRUP �DGG����EXWWRQBWH[W� �$GG�8VHU���	HGLWBXVHU�`HOVLI��DFWLRQ� a��HGLW�VHOHFWHG�XVHU�L�^��WLWOH �8VHU�0DQDJHU�� (GLW�6HOHFWHG�8VHU����SHUIRUP �HGLW����EXWWRQBWH[W� �(GLW�8VHU���	HGLWBXVHU�`HOVLI��DFWLRQ� a��HGLW�XVHU�L�^��ROGBSDVVZRUG� ��T�!SDUDP�ROGBSDVVZRUG���	GHOHWHBXVHU���SHUIRUP �HGLW���	DGGBXVHU�`HOVLI��DFWLRQ� a��UHPRYH�VHOHFWHG�XVHU�L�^��SHUIRUP �GHOHWH���	GHOHWHBXVHU���WLWOH �8VHU�0DQDJHU���	XVHUBPDQDJHU�`HOVH�^��WLWOH �0DLQ�0HQX���	SULQWBGHIDXOW��WLWOH���`H[LW�
������������������$GG�5HFRUG�������������������
VXE�DGGBUHFRUG�^IRUHDFK��UHTXLUHG��#UHTXLUHG�^LI��T�!SDUDP��UHTXLUHG��HT�����^��WLWOH� ��$GG�$�5HFRUG����HUURUBPHVVDJH� ��<RX�GLG�QRW�ILOO�RXW�WKH�UHTXLUHG�LQIRUPDWLRQ����	DFFHVVBSUREOHP��HUURUBPHVVDJH���H[LW��`�`



��

�ZKHQBDGGHG� �	JHWBGDWH��NH\��� �WLPH����UHFRUG �NH\��UHFRUG��� ��?_�XVHU���UHFRUG��� ��?_�ZKHQBDGGHG��IRUHDFK��ILHOG��#ILHOGV�^��^�ILHOG`�� ��T�!SDUDP��ILHOG����^�ILHOG`�� �ILOWHU��^�ILHOG`����UHFRUG��� ��?_�^�ILHOG`���`XQOHVV���H��GDWDEDVH�^�RSHQ��'%���!�GDWDEDVH���__�GLH��(UURU�FUHDWLQJ�GDWDEDVH�����?Q���`HOVH�^�RSHQ��'%���!!�GDWDEDVH���__�GLH��(UURU�RSHQLQJ�GDWDEDVH�����?Q���`IORFN�'%���(;&/86,9(�VHHN�'%�������SULQW�'%���UHFRUG?Q��IORFN�'%���81/2&.�FORVH�'%��`���(QG�RI�DGGBUHFRUG�VXEURXWLQH�
���������������'HOHWH�5HFRUGV������������������
VXE�GHOHWHBUHFRUGV^��������������RSHQ��'$7$%$6(����GDWDEDVH���RU�GLH��(UURU�RSHQLQJ�ILOH����?Q��ZKLOH���'$7$%$6(!�
�̂OLQH� ��B�FKRS��OLQH�#GEILHOGV� �VSOLW���?_����OLQH���GHOHWHG� ��QR��LI���GEILHOGV>�@�HT��T�!SDUDP�NH\���^ �GHOHWHG� ��\HV���LI���XVHU�HT��GEILHOGV>�@��^��VHFXULW\BVDWLVILHG� ��\HV���`�`HOVLI���GHOHWHG�QH��\HV���^��QHZBGDWD�� ���OLQH?Q���``��HQG�RI�ZKLOHFORVH��'$7$%$6(��LI���DXWKHQWLFDWH�QH��\HV���^��VHFXULW\BVDWLVILHG� ��\HV���`LI���VHFXULW\BVDWLVILHG�QH��\HV��		��UHFRUGBRZQHUVKLS�HT��\HV��		��DGPLQBXVHUBQDPH�QH���XVHU��
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