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��� 385326(7KH�SXUSRVH�RI� WKLV�GRFXPHQW� LV� WR�JLYH�D�VKRUW�GHVFULSWLRQ�RI� WKH�FXUUHQW�VWDWH�RI�SURMHFWVDQG� ZRUNV� DLPHG� DW� JLYLQJ� WKH� XVHU� HDV\� DFFHVV� WR� UHPRWH� PDFKLQHV�� V\VWHPV� DQG�RUUHVRXUFHV� IURP� GLIIHUHQW� ORFDWLRQV� DQG� SODWIRUPV� YLD� SRUWDO� RU� VLPSOH� FOLHQW� DSSOLFDWLRQV� LQJHQHUDO�� 7KH�PDLQ� HPSKDVLV� LV� SXW� RQ� SURGXFWV� WKDW�JLYH� DFFHVV� WR�*ULG� DSSOLFDWLRQV� DQGUHVRXUFHV�
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����� 'HILQLWLRQV7HUPLQDO LV�D�GHYLFH�WKDW�HQDEOHV�FRPPXQLFDWLRQ�ZLWK�D�FRPSXWHU��*HQHUDOO\��D�WHUPLQDO�LV�DFRPELQDWLRQ�RI�D�NH\ERDUG�DQG�D�GLVSOD\�VFUHHQ�$� WHUPLQDO� HPXODWLRQ� SURJUDP �RIWHQ� FDOOHG� MXVW� WHUPLQDO�� DOORZV� DFFHVVLQJ� D� PDLQIUDPHFRPSXWHU�� EXOOHWLQ� ERDUG� VHUYLFH�� HWF�� ZLWK� D� SHUVRQDO� FRPSXWHU�� PDNLQJ� WKH� FRPSXWHUUHVSRQG�OLNH�D�SDUWLFXODU�W\SH�RI�WHUPLQDO�>3&:HERSHGLD@�
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V�DPLG�WKH�QHHG�WR�SURYLGH�D�QHWZRUN�WUDQVSDUHQWJUDSKLFDO�XVHU� LQWHUIDFH�SULPDULO\� IRU�WKH�81,;�RSHUDWLQJ�V\VWHP��;�SURYLGHV� IRU�WKH�GLVSOD\DQG� PDQDJHPHQW� RI� JUDSKLFDO� LQIRUPDWLRQ�� PXFK� LQ� WKH� VDPH� PDQQHU� DV� 0LFURVRIW
V:LQGRZV� DQG� ,%0
V� 3UHVHQWDWLRQ� 0DQDJHU� >;2UJ@�� ;� :LQGRZ� 6\VWHP� WHFKQRORJ\� DQGVWDQGDUGV� DUH� PDLQWDLQHG� E\� ;�2UJ� �� DQ� RUJDQLVDWLRQ� RI� WKH� 2SHQ� *URXS� GHGLFDWHG� WRPDLQWDLQLQJ� WKH� H[LVWLQJ� ;� :LQGRZ� 6\VWHP� FRGH� EDVH� DQG� HQJLQHHULQJ� DSSURSULDWHHQKDQFHPHQWV�GULYHQ�E\�FXUUHQW�DQG�IXWXUH�PDUNHW�UHTXLUHPHQWV��;�2UJ�SHULRGLFDOO\�SURYLGHVRIILFLDO� ;� :LQGRZ� 6\VWHP� XSGDWH� UHOHDVHV� WR� WKH� JHQHUDO� SXEOLF� IUHH� RI� FKDUJH�� ;�2UJJRYHUQV�WKH�HYROXWLRQ�RI�WKH�;��5��VSHFLILFDWLRQV��ZRUNLQJ�ZLWK�DSSURSULDWH�JURXSV�WR�UHYLVHDQG�SRVW�XSGDWHV�WR�WKH�VWDQGDUG�DV�UHTXLUHG�>;2UJ@�$QRWKHU� H[DPSOH� RI� IUHH� �UHGLVWULEXWHG� XQGHU� WKH� WHUPV� RI� WKH� *18� 3XEOLF� /LFHQVH�� DQGSODWIRUP�LQGHSHQGHQW��EDVHG�RQ�-DYD�SURJUDPPLQJ�ODQJXDJH��WHUPLQDO�HPXODWLRQ�VRIWZDUH�LVWKH�9LUWXDO�1HWZRUN�&RPSXWLQJ�6\VWHP�IURP�$7	7�/DERUDWRULHV�&DPEULGJH��>91&@��91&�LV�LQ�HVVHQFH��D� UHPRWH�GLVSOD\�V\VWHP��ZKLFK�DOORZV� WKH�XVHU� WR� YLHZ� D�FRPSXWLQJ� 
GHVNWRS
HQYLURQPHQW�QRW�RQO\�RQ�WKH�PDFKLQH�ZKHUH�LW�LV�UXQQLQJ��EXW�IURP�DQ\ZKHUH�RQ�WKH�,QWHUQHWDQG� IURP�D�ZLGH� YDULHW\� RI�PDFKLQH�DUFKLWHFWXUHV�� ,WV� IXQFWLRQDOLW\� DQG�DUFKLWHFWXUH� LV�TXLWHVLPLODU�WR�;�:LQGRZ�6\VWHP�
����� 7KH�XVH�RI�WHUPLQDOV�IRU�DFFHVVLQJ�WKH�*ULG7HUPLQDOV�� GXH� WR� WKHLU� ³QRW� VR� VRSKLVWLFDWHG´� IXQFWLRQDOLW\�� FDQ� EH� XVHG� LQ� WKH� *ULGHQYLURQPHQW�RQO\�IRU�DFFHVVLQJ�UHPRWH�FRPSXWLQJ�PDFKLQHV�WKDW�³FUHDWH�WKH�*ULG´�
��� 5(027(�&21752/�352*5$06
����� 'HILQLWLRQV5HPRWH�FRQWURO�DSSOLFDWLRQV DOORZ�DFFHVVLQJ��DQG�UHPRWH�RSHUDWLQJ�FRPSXWHU�IURP�DQ\�RWKHUPDFKLQH�LQ�WKH�ZRUOG�WKDW�LV�FRQQHFWHG�WR�WKH�,QWHUQHW��7KHLU�IXQFWLRQDOLW\�LV�VLPLODU�WR�WKH�RQHRI�WHUPLQDOV�EXW�LV�H[WHQGHG�E\�DGGLWLRQDO�IHDWXUHV�OLNH�ILOH�WUDQVIHUULQJ��VHFXULW\�RSWLRQV�HWF�
����� 'HVFULSWLRQ0RVW� UHPRWH� FRQWURO� SURJUDPV� DUH� FRPPHUFLDO� SURGXFWV� GHVLJQHG� IRU� SHUVRQDO� FRPSXWHUVDQG� V\VWHPV� XVHG� IRU�62+2� SXUSRVHV� OLNH� 06�:LQGRZV� IDPLO\� V\VWHPV� RU�0DF26� �H�J�7LPEXNWX� 3UR IURP�1HWRSLD� >7LPEXNWX@�� /DS/LQN�*ROG� IURP�/DS/LQN�FRP�� ,QF� >/DS/LQN@�� RU6\PDQWHF�SF$Q\ZKHUH�>SF$Q\ZKHUH@��HWF���7KHVH�DSSOLFDWLRQV�OHW�WKH�XVHUV�WKDW ZRUN�DZD\IURP� WKH� RIILFH� FRQQHFW� WR� WKH� RIILFH� 3&V� RU� VHUYHUV� LQ� RUGHU� WR� WUDQVIHU� ILOHV� RU� UXQDSSOLFDWLRQV��6RPH�SDUW�RI�WKH�UHPRWH�FRQWURO�SURJUDPV�UHTXLUH�FOLHQW�SURJUDP�ZKLFK�PXVW�EHLQVWDOOHG�RQ�D�UHPRWH�FRPSXWHU��OLNH�/DS/LQN RU�SF$Q\ZKHUH��EXW�WKHUH�DUH�DOVR�DSSOLFDWLRQVZKLFK� RQO\� QHHG� D� EURZVHU� WR� UHPRWHO\� FRQWURO� DQRWKHU� FRPSXWHU� �H�J�*R7R0\3& IURP([SHUWFLW\��,QF�>*R7R0\3&@��
����� 7KH�XVH�RI�UHPRWH�FRQWURO�SURJUDPV�IRU�DFFHVVLQJ�WKH�*ULG5HPRWH� FRQWURO� DSSOLFDWLRQV� DUH� GHVLJQHG� IRU� GLIIHUHQW� XVH� DQG� SODWIRUPV� WKDQ� WKH� *ULGV\VWHPV��VR�WKH\��LQ�JHQHUDO��FDQQRW�EH�XVHG�IRU�DFFHVVLQJ�WKH�*ULG�UHVRXUFHV�EXW�DUH�ZRUWK�PHQWLRQLQJ�H[DPSOHV�RI�WHFKQLTXHV�XVHG�IRU�DFFHVVLQJ�UHPRWH�UHVRXUFHV�
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��� :(%�%52:6(5�%$6('�,17(5)$&(6:HE�EURZVHU� EDVHG� LQWHUIDFHV� DUH� WKH� PRVW� FRPPRQ� ZD\� XVHG� IRU� DFFHVVLQJ� WKH� *ULGDSSOLFDWLRQ�DQG�UHVRXUFHV��$OPRVW�HYHU\�FRPPHUFLDO�DQG�HGXFDWLRQDO�FRPSXWDWLRQ�FHQWUH�WKDWXVHV� WKH� *ULG� WHFKQRORJ\� RIIHUV� D� NLQG� RI� D� JUDSKLFDO� LQWHUIDFH� DV� D� WKH� ZLQGRZ� WR� *ULGHQYLURQPHQW��7KLV�JURXS�RI�SURGXFWV�LV�WKH�FOXH�IRU�WDVN�³3RUWDOV�DQG�URDPLQJ�DFFHVV´�RI�WKH&URVV*ULG�SURMHFW�7KH�ZHOO�NQRZQ�RUJDQLVDWLRQ�ZKLFK�PRQLWRUV�DQG�FR�RUGLQDWHV�ZRUOG�ZLGH�DFWLYLWLHV�UHODWHG�WRGHVLJQLQJ�*ULG�HQYLURQPHQWV� LV�RQH�RI�7KH�*OREDO�*ULG�)RUXP� >**)@�UHVHDUFK�JURXS���7KH**)�*ULG�&RPSXWLQJ�(QYLURQPHQW�UHVHDUFK�JURXS�>*&(@��7KH�*OREDO�*ULG�)RUXP��**)��LV�DFRPPXQLW\�LQLWLDWHG� IRUXP�RI� LQGLYLGXDO� UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�ZRUNLQJ�RQ�GLVWULEXWHGFRPSXWLQJ��RU��JULG��WHFKQRORJLHV��**)�LV�WKH�UHVXOW�RI�D�PHUJHU�RI�WKH�*ULG�)RUXP��WKH�H*ULG(XURSHDQ�*ULG�)RUXP��DQG� WKH�*ULG�FRPPXQLW\� LQ�$VLD�3DFLILF�� �7KHVH� LQLWLDO� IRUXP�HIIRUWVLQFOXGHG�ILYH�PDMRU�ZRUNVKRSV�LQ�WKH�86�LQ������DQG������DQG�WZR�LQ�(XURSH�GXULQJ������7KH� **)� *ULG� &RPSXWLQJ� (QYLURQPHQW� UHVHDUFK� JURXS� LV� DLPHG� DW� FRQWULEXWLQJ� WR� WKHFRKHUHQFH� DQG� LQWHURSHUDELOLW\� RI� IUDPHZRUNV�� SRUWDOV�� 36(
V�� DQG� RWKHU� *ULG�EDVHGFRPSXWLQJ�HQYLURQPHQWV�E\�HVWDEOLVKLQJ�VWDQGDUGV�WKDW�DUH�UHTXLUHG�WR�LQWHJUDWH�WHFKQRORJ\LPSOHPHQWDWLRQV�DQG�VROXWLRQV�>**)@�:HE�EURZVHU�EDVHG�LQWHUIDFHV�>+DX��@�x H[WHQG�WKH�XVHU�GHVNWRS�E\�SURYLGLQJ�D�VHDPOHVV�DFFHVV�WR�UHPRWH�UHVRXUFHV�x WKH�XVHU�FDQ�VWDWH�FRPSOH[�SUREOHPV��DOORFDWH�DOO� UHVRXUFHV�QHHGHG�WR�VROYH�WKHP��DQGDQDO\VH�UHVXOWV�x KLGH�IURP�WKH�XVHU�FRPSOH[LW\�RI�KHWHURJHQHRXV��GLVWULEXWHG��KLJK�SHUIRUPDQFH�EDFN�HQG�x GHILQLWLRQV� RI� SUREOHPV�� PHWKRGV� RI� VROYLQJ� WKHP�� DQG� WKHLU� VROXWLRQV� DUH� SHUVLVWHQWO\VWRUHG�� FRQVHTXHQWO\� WKH\� FDQ� EH� YLHZHG� DQG� UHXVHG� ODWHU�� FDQ� EH� VKDUHG� EHWZHHQUHVHDUFKHUV�DQG�HQJLQHHUV�DQG�WUDQVLWLRQHG�IRU�RSHUDWLRQDO�RU�HGXFDWLRQDO�XVH�7KHUH� DUH� WZR� JURXSV� RI� HQYLURQPHQWV� WKDW� FDQ� EH� GLVWLQJXLVKHG� DPRQJ� ZHE� EURZVHULQWHUIDFHV�� SRUWDOV� �YRUWDOV�� DQG�:HE� EDVHG� LQWHUIDFHV� WR�+3&� V\VWHPV�� 7KH� IHDWXUHV� WKDWV\VWHPV� EHORQJLQJ� WR� ERWK� JURXSV� RIIHU� WR� WKH� XVHU� DUH� TXLWH� VLPLODU� EXW� WKH�:HE� EDVHGLQWHUIDFHV�DUH�XVXDO�PRUH�FRPSOH[��IOH[LEOH�DQG�H[WHQVLEOH�V\VWHPV�
����� 3RUWDOV�DQG�YRUWDOV
������� 'HILQLWLRQV3RUWDO LV�D�:HE�VLWH�RU�VHUYLFH�WKDW�RIIHUV�D�EURDG�DUUD\�RI�UHVRXUFHV�DQG�VHUYLFHV��VXFK�DV�H�PDLO��IRUXPV��VHDUFK�HQJLQHV��DQG�RQ�OLQH�VKRSSLQJ�PDOOV��7KH�ILUVW�:HE�SRUWDOV�ZHUH�RQOLQHVHUYLFHV��VXFK�DV�$2/��WKDW�SURYLGHG�DFFHVV�WR�WKH�:HE��EXW�E\�QRZ�PRVW�RI�WKH�WUDGLWLRQDOVHDUFK�HQJLQHV�KDYH�WUDQVIRUPHG�WKHPVHOYHV� LQWR�:HE�SRUWDOV� WR�DWWUDFW�DQG�NHHS�D� ODUJHUDXGLHQFH�>3&:HERSHGLD@�9RUWDO �9HUWLFDO� ,QGXVWU\� 3RUWDO�� LV� WKH� LQGXVWU\�VSHFLILF� HTXLYDOHQW� RI� WKH� JHQHUDO�SXUSRVHSRUWDO�RQ�WKH�:HE�>7HFK(QF\FORSHGLD@�� ,W� LV�D�SRUWDO�:HE�VLWH� WKDW�SURYLGHV� LQIRUPDWLRQ�DQGUHVRXUFHV�IRU�D�SDUWLFXODU� LQGXVWU\��9RUWDOV�DUH� WKH� ,QWHUQHW
V�ZD\�RI�FDWHULQJ�WR�FRQVXPHUV
IRFXVHG�HQYLURQPHQW� SUHIHUHQFHV�� 9RUWDOV� W\SLFDOO\� SURYLGH� QHZV�� UHVHDUFK� DQG� VWDWLVWLFV�GLVFXVVLRQV��QHZVOHWWHUV��RQOLQH�WRROV��DQG�PDQ\�RWKHU�VHUYLFHV� WKDW�HGXFDWH�XVHUV�DERXW�DVSHFLILF�LQGXVWU\�>3&:HERSHGLD@�*ULG� 3RUWDO� LV� D� SRUWDO� WKDW� DGGUHVVHV� WKH� ODUJH� XVHU� *ULG� FRPPXQLW\� ZLWK� LWV� YDULRXVUHTXLUHPHQWV�>/DV��@��,WV�PDLQ�WDVN�LV�WR�SURYLGH�WUDQVSDUHQW��HDV\�DQG�VHFXUH�:HE�DFFHVVWR�FRPSXWDWLRQDO�*ULGV�>$&(��@�
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������� 'HVFULSWLRQ*HRIIUH\�)R[�>)R[��@�GLVWLQJXLVKHV�VHYHUDO�JURXSV�RI�SRUWDOV��H�J���x &RPPRGLW\�3RUWDO�±�:HE�EDVHG�,QIRUPDWLRQ�6RXUFH��H�J��<DKRR��RU�6KRS��H�J���$PD]RQ��x (QWHUSULVH�,QIRUPDWLRQ�3RUWDO��x (GXFDWLRQ�3RUWDO���:HE�EDVHG�8QLYHUVLW\x &RPSXWLQJ�3RUWDO ±�Ä3UREOHP�6ROYLQJ�(QYLURQPHQW´�
7\SLFDO�VHUYLFHV�WKDW�*ULG�SRUWDOV�SURYLGH�LQFOXGH�>$O&D@��>+DX��@�x XVHUV¶�SURILOH�PDQDJHPHQW�x LQIRUPDWLRQ�VHUYLFHV�x UHPRWH�MRE�VXEPLVVLRQ�x MRE�WUDFNLQJ�x ILOH�WUDQVIHU�x DXWKHQWLFDWLRQ�DQG�DXWKRULVDWLRQ�x FRPSRVLWLRQ�RI�PXOWLVWHS�WDVNV�x GLVVHPLQDWLRQ�RI�UHVXOWV�x SHUVLVWHQF\�RI�WDVN�DQG�WKHLU�FRQILJXUDWLRQV�7KHUH� LV� D� JUHDW�QXPEHU� RI�*ULGV��ZKLFK� JLYH� DFFHVV� WR� WKHLU� UHVRXUFHV� WKURXJK� WKH�:HESRUWDO�H�J�x *UDSSD ±�*ULG�$FFHVV�3RUWDO�IRU�3K\VLFV�$SSOLFDWLRQV���SDUW�RI�WKH�*ULG�3K\VLFV�1HWZRUN3URMHFW� � �*UL3K\1��� � WKH� 8�6�� $7/$6� 6RIWZDUH� DQG� &RPSXWLQJ� 3URMHFW�� DQG� WKH,QWHUQDWLRQDO�$7/$6�([SHULPHQW�x +RW3DJH ±�1DWLRQDO�3DUWQHUVKLS�IRU�$GYDQFHG�&RPSXWDWLRQDO�,QIUDVWUXFWXUH��13$&,��8VHU3RUWDO�±�$Q�LPSOHPHQWDWLRQ�RI�WKH�*ULG3RUW�LQIUDVWUXFWXUH��+RW3DJH�LV�WKH�ODWHVW�YHUVLRQ�RIWKH� 13$&,� 8VHU� 3RUWDO�� 'HYHORSHG� E\� WKH�*ULG� 3RUWDO� $UFKLWHFWXUHV� JURXS� DW� WKH� 6DQ'LHJR� 6XSHUFRPSXWHU� &HQWHU�� +RW3DJH� ZDV� RULJLQDOO\� GHVLJQHG� WR� EH� SXUHO\LQIRUPDWLRQDO�� ,W� RIIHUHG� XVHUV� IHDWXUHV� VXFK� DV� WKH� DELOLW\� WR� YLHZ� WHFKQLFDOGRFXPHQWDWLRQ�� QHZV�� WUDLQLQJ� DQG� FRQVXOWLQJ� LQIRUPDWLRQ�� GDWD� RQ� FRPSXWDWLRQDOSODWIRUPV�� DQG� LQIRUPDWLRQ� DERXW� DOORFDWLRQV� DQG� DFFRXQWV�� 7KH� IXQFWLRQDOLW\� ZDV� ODWHUH[SDQGHG� WR� LQFOXGH� DFWLYH� IHDWXUHV� VXFK� DV� WKH� FXUUHQW� RSHUDWLRQDO� VWDWXV� RIFRPSXWDWLRQDO� UHVRXUFHV�� FXUUHQW�027'V� RQ� DOO� RSHUDWLRQDO� SODWIRUPV�� DQG� DXWRPDWHGEDWFK�VFULSW�JHQHUDWLRQ�IRU�RXU�+3&�UHVRXUFHV��$IWHU�IXUWKHU�GHYHORSPHQW��+RW3DJH�RIIHUVXVHUV�WKH�DELOLW\�WR�DFFHVV�DQG�LQWHUDFW�ZLWK�WKHLU�+3&�DFFRXQWV�ZLWK�IHDWXUHV�VXFK�DV�ILOHHGLWLQJ��VXEPLVVLRQ��DQG�PRQLWRULQJ�x 0LVVLVVLSSL�&RPSXWDWLRQDO�:HE�3RUWDO ±�ZHE�SRUWDO� IRU�'LVWULEXWHG�0DULQH� (QYLURQPHQW)RUHFDVW�6\VWHP��'0()6��IXQGHG�E\�WKH�2IILFH�RI�1DYDO�5HVHDUFK�DQG�0LVVLVVLSSL�6WDWH8QLYHUVLW\�DV�WKH�SULPDU\�FRQWUDFWRU�>+DX��@�x ,QIRUPDWLRQ�3RZHU�*ULG��1$6$����1$6$
V�KLJK�SHUIRUPDQFH�FRPSXWDWLRQDO�JULG��,3*�LV�DQH[DPSOH�RI�D�*ULG�FRPSXWLQJ�HQYLURQPHQW��DQG�WKH�YLVLRQ�IRU�,3*�LV�WR�UHYROXWLRQL]H�WKHXVH�RI�FRPSXWLQJ�LQ�1$6$¶V�VFLHQFH�DQG�HQJLQHHULQJ�DFWLYLWLHV��7KH�RYHUDOO�PLVVLRQ�RI�WKH,QIRUPDWLRQ� 3RZHU� *ULG� �,3*�� LV� WR� SURYLGH� 1$6$
V� VFLHQWLILF� DQG� HQJLQHHULQJFRPPXQLWLHV�ZLWK�D�VXEVWDQWLDO�LQFUHDVH�LQ�WKHLU�DELOLW\�WR�VROYH�SUREOHPV�WKDW�GHSHQG�RQWKH� XVH� RI� ODUJH�VFDOH� DQG�RU� GLVWULEXWHG� UHVRXUFHV�� 7KH� SURMHFW� WHDP� LV� IRFXVHG� RQFUHDWLQJ� DQ� LQIUDVWUXFWXUH� DQG� VHUYLFHV� WR� ORFDWH�� FRPELQH�� LQWHJUDWH�� DQG� PDQDJH
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UHVRXUFHV� IURP� DFURVV� 1$6$� FHQWHUV�� $Q� LPSRUWDQW� JRDO� RI� WKH� ,3*� LV� WR� SURGXFH� DFRPPRQ� YLHZ� RI� WKHVH� UHVRXUFHV�� DQG� DW� WKH� VDPH� WLPH� SURYLGH� IRU� WKH� GLVWULEXWHGPDQDJHPHQW�DQG�ORFDO�FRQWURO�>-9+7@�/RWV�RI�RWKHU�H[DPSOHV�FDQ�EH�IRXQG�RQ�ZHE�SDJHV�RI�7KH�*OREXV�3URMHFW >*OREXV@�RU�7KH*OREDO�*ULG�)RUXP�>**)@�
����� :HE�EDVHG�LQWHUIDFHV�WR�+3&�V\VWHPV�
������� 'HILQLWLRQV:HE�EDVHG�LQWHUIDFH�WR�+3&�V\VWHPV ±�VHDPOHVV��XQLIRUP�DQG�LQWXLWLYH�JUDSKLFDO�LQWHUIDFH�WRPXOWLSOH�+3&� UHVRXUFHV�SURYLGHG�XVLQJ�:HE�EURZVHUV�� XVXDOO\�ZLWK� VLPLODU� IXQFWLRQDOLW\� DV*ULG�3RUWDO�EXW�KDYLQJ�PRUH� FRPSOH[�� IOH[LEOH�DQG�H[WHQVLEOH� FKDUDFWHULVWLFV� WR�VXSSRUW� WKHXQGHUO\LQJ�FKDQJHV�
������� 'HVFULSWLRQ:HE�EDVHG�LQWHUIDFHV�WR�+3&�V\VWHPV�FDQ�EH�QXPEHUHG�DPRQJ�WKH�*ULG�SRUWDOV�EHFDXVH�RID�YHU\� VLPLODU� IXQFWLRQDOLW\� DQG�RXWORRN� WKH\�KDYH�� /LNH� SRUWDOV�� WKH\�PDNH�+3&� UHVRXUFHVHDVLHU� WR� XVH� E\� UHSODFLQJ� D� FRQVWDQWO\� FKDQJLQJ� UDQJH� RI� XQIDPLOLDU� FRPPDQG�GULYHQTXHXLQJ� V\VWHPV� DQG� DSSOLFDWLRQV� HQYLURQPHQWV� ZLWK� D� VLQJOH� VHDPOHVV� XVHU� LQWHUIDFH>0.'��@��7KH�PRVW� LPSRUWDQW� IHDWXUH� WKDW�GLVWLQJXLVKHV�ERWK�JURXSV� LV� WKDW� WKH�ZHE�EDVHGLQWHUIDFHV�WR�WKH�+3&�V\VWHPV�DUH�XVXDO�PRUH�FRPSOH[��IOH[LEOH�DQG�H[WHQVLEOH�WKHQ�WKH�*ULGSRUWDOV�x :HE)ORZ�±�RQH�RI�WKH�SLRQHHULQJ�SURMHFWV�WKDW�DLPHG�DW�:HE�EDVHG�JUDSKLFDO�LQWHUIDFH�WR+3&�V\VWHPV��SODWIRUP� LQGHSHQGHQW�� WKUHH�WLHU�V\VWHP��KLJK� OHYHO�� YLVXDO�XVHU� LQWHUIDFHIRU�*/2%86��GHYHORSHG�LQ�1RUWKHDVW�3DUDOOHO�$UFKLWHFWXUHV�&HQWHU��6\UDFXVH�8QLYHUVLW\�6\VWHP�*8,� DOORZV� WKH� XVHU� WR� FRPSRVH� QHZ� DSSOLFDWLRQV� G\QDPLFDOO\� IURP� UHXVDEOHFRPSRQHQWV�MXVW�E\�FOLFNLQJ�RQ�YLVXDO�PRGXOH�LFRQV��GUDJJLQJ�WKHP�LQWR�WKH�DFWLYH�HGLWRUDUHD��DQG�OLQNLQJ�E\�GUDZLQJ�WKH�UHTXLUHG�FRQQHFWLRQ�OLQHV��VHH�SLFWXUH��IURP�>$))+��@�>%%&��@�
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)LJ��� :HE)ORZ
x :HE6XEPLW�±�D�V\VWHP�GHYHORSHG�DW�WKH�1DWLRQDO�,QVWLWXWH�IRU�6WDQGDUG�DQG�7HFKQRORJ\WR�VLPSOLI\�DFFHVV�WR�VRIWZDUH�DQG�+3&�V\VWHPV�DW�D�VLQJOH�VLWH��:HE6XEPLW�DOORZV�ERWKEDWFK�DQG� LQWHUDFWLYH�XVH�RI� WKH�PDFKLQH�WKDW� LW� LQWHUIDFHV��7KH�PDLQ�FRPSRQHQW�RI� WKHV\VWHP�LV�DQ�LQWHUDFWLYH�PRGXOH�WKDW�HQDEOHV�WKH�XVHU�WR�VXEPLW�FRPPDQGV�WR�DQ\�RI�WKHLQFOXGHG� FRPSXWHU� DV� LI� WKH\� ZHUH� ORJJHG� RQ�� :HE6XEPLW� LV� QRW� LQWHQGHG� WR� EH� DGLVWULEXWHG�FRPSXWLQJ�V\VWHP��DOWKRXJK� LW� LV�H[WHQVLEOH�WR� LWV�GLUHFWLRQ��6HH�SLFWXUH��IURP:HE6XEPLW�KRPH�SDJHV��>0.'��@�
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)LJ��� :HE6XEPLWx 8QLFRUH �81LIRUP� ,QWHUIDFH� WR� &2PSXWLQJ� 5(VRXUFHV�� ±� D� V\VWHP� GHYHORSHG� DV� DFR�RSHUDWLRQ� RI� VHYHUDO� *HUPDQ� XQLYHUVLWLHV� DQG� FRPSXWDWLRQ� FHQWHUV� OHWV� WKH� XVHUSUHSDUH� RU� PRGLI\� VWUXFWXUHG� MREV� WKURXJK� D� JUDSKLFDO� XVHU� LQWHUIDFH� RQ� D� ORFDO� 8QL[ZRUNVWDWLRQ�RU�D�:LQGRZV�3&��7KH�V\VWHP�DUFKLWHFWXUH�LV�EDVHG�RQ�FOLHQW�VHUYHU�PRGHO�7KH�FOLHQW�HQDEOHV� WKH�XVHU� WR� FUHDWH��VXEPLW� LW� WR�DQ\�RI� WKH�SODWIRUPV�RI� D�81,&25(*5,'�DQG�FRQWURO�IURP�DQ\�ZRUNVWDWLRQ�RU�3&�RQ�WKH�,QWHUQHW��1H[W��WKH�VHUYHU�PDQDJHVWKH�VXEPLWWHG�81,&25(�MREV��7KH�(XUR*ULG�,67�VWDUWHG� LQ�1RYHPEHU������ZDV�EDVHGRQ� WKH� 81,&25(� V\VWHP�� 7KH� GHYHORSPHQW� DQG� GLVWULEXWLRQ� RI� WKH� 81,&25(� *5,'V\VWHP�LV�SURPRWHG�E\�WKH�81,&25(�)RUXP�±�DQ RSHQ��QRQ�SURILW�DVVRFLDWLRQ�±�IXQGHGE\� WKH� GHYHORSHUV�� OHDGLQJ� (XURSHDQ� +3&�&HQWHUV� DQG� VXSSRUWLQJ� KDUGZDUH� YHQGRUV�6HH�SLFWXUHV��IURP�8QLFRUH�KRPH�SDJHV��
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)LJ��� 8QLFRUH���VXEPLWWLQJ�MRE�

)LJ��� 8QLFRUH���GHILQLQJ�GHSHQGHQFLHVx 7KH� *DWHZD\� 3URMHFW ±� D FRPPRGLW\�EDVHG� ZHE� SRUWDO� WKDW� SURYLGHV� VHFXUH� UHPRWHDFFHVV� WR� XQFODVVLILHG� 86$� 'HSDUWPHQW� RI� 'HIHQVH� FRPSXWDWLRQDO� UHVRXUFHV YLD� DVWDQGDUG�ZHE�EURZVHU�>3<)��@��*DWHZD\�LV�ZKDW�PD\�EH�FDOOHG�D�³V\VWHP�SRUWDO´�LQ�WKDW�LWLV� GHVLJQHG� WR� LQWHUDFW�ZLWK� TXHXLQJ�V\VWHPV�� ILOH� V\VWHPV��PDVV� VWRUDJH� V\VWHP�� HWF��DQG�FRGHV�DV�REMHFWV�UDWKHU�WKDQ�VXSSRUWLQJ�SURJUDPPLQJ�LQWHUQDOO\�WR�FRGHV���*DWHZD\LV� GHVLJQHG� DV� D� WKUHH�WLHUHG� V\VWHP��ZLWK� D� IURQW�HQG� XVHU� LQWHUIDFH� DQG� D� GLVWULEXWHGFRPSRQHQW�EDVHG�PLGGOH�WLHU��:HE)ORZ����0RVW�V\VWHP�VHUYLFHV�DUH�GHILQHG�DV�PRGXOHVWKDW� DUH� SOXJJHG� LQWR� WKH� H[WHQVLEOH� PLGGOH� WLHU�� � 7KHVH� PRGXOHV� FDQ� HLWKHU� GLUHFWO\LPSOHPHQW� WKH�VHUYLFHV�RU� WKH\�FDQ�DFW�DV�SUR[LHV� WR�EDFNHQG� UHVRXUFHV�� �7KH�V\VWHP
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FDQ�HLWKHU� GLUHFWO\� LQWHUDFW�ZLWK� VSHFLILF� UHVRXUFHV� �TXHXLQJ� V\VWHP�DQG� VR� RQ�� RU� HOVHZLWK�DQ�LQWHUPHGLDWH�JULG�OD\HU�>+$).@�x ,3*�/DXQFK3DG ��7KH�/DXQFK�3DG�LV�D�ZHE�EDVHG�DSSOLFDWLRQ�ZKLFK�DOORZV�FUHGHQWLDOHGXVHUV� WR� KDYH� DFFHVV� WR� D� VXLWH� RI� WRROV� IRU� VXEPLWWLQJ� MREV�� WUDQVIHUULQJ� ILOHV�� DQGPDQDJLQJ� DFFRXQWV� ZLWKLQ� WKH� V\VWHPV� WKDW� DUH� D� SDUW� RI� WKH� ,QIRUPDWLRQ� 3RZHU� *ULG�/RQJ�WHUP�SODQV�RI�/DXQFK�3DG�DXWKRUV�LQFOXGH�PRGXODULVLQJ�FRPSRQHQWV�RI�WKH�/DXQFK3DG�WR�DOORZ�XVHUV�WR�EXLOG�D�FXVWRPLVHG�SRUWDO�>0:++@�

)LJ��� ,3*�/DXQFK3DG��ILOH�WUDQVIHU
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)LJ��� ,3*�/DXQFK3DG���MRE�VXEPLVVLRQ
x -LQL�EDVHG� 3RUWDO� $XJPHQWLQJ� *ULGV �-L3$1*�� ±� GHYHORSHG� DW� 7RN\R� ,QVWLWXWH� RI7HFKQRORJ\��EXLOW� RQ� WRS�-LQL� GLVWULEXWHG� REMHFW� WHFKQRORJ\�� SRUWDO� V\VWHP�DQG� D� WRRONLW�ZKLFK� SURYLGHV� XQLIRUP� DFFHVV� LQWHUIDFH� OD\HU� WR� D� YDULHW\� RI� *ULG� V\VWHPV�� -L3$1*SHUIRUPV� XQLIRUP� KLJKHU�OHYHO� PDQDJHPHQW� RI� WKH� FRPSXWLQJ� VHUYLFHV� DQG� UHVRXUFHVEHLQJ� PDQDJHG� E\� LQGLYLGXDO� *ULG� V\VWHPV� VXFK� DV� 1LQI�� 1HW6ROYH� *OREXV�� HWF�� ,Q-L3$1*�WKH�XVHU�LQWHUDFWV�ZLWK�WKH�*ULG�V\VWHPV�XVLQJ�-L3$1*�%URZVHU�DSSOLFDWLRQ�WKDWDOORZV�PDQDJLQJ��QDYLJDWLQJ�DQG�ODXQFKLQJ�-L3$1*�*ULG�VHUYLFHV�>601@�
����� 3RUWDO�'HYHORSPHQW�7RROV
������� 'HILQLWLRQ3RUWDO�'HYHORSPHQW�7RRO LV�WKH�FROOHFWLRQ�RI�VFULSW��WRROV�DQG�PRGXODU�UHXVDEOH�FRPSRQHQWVIRU�DFFHVVLQJ�*ULG�VHUYLFHV� WKDW�FDQ�EH�XVHG�E\�GHYHORSHUV� WR�EXLOG�D�*ULG�SRUWDO� RU�RWKHUNLQG�RI�:HE�EDVHG�LQWHUIDFHV�WR�+3&�V\VWHPV�
������� 'HVFULSWLRQ%HFDXVH�RI�WKH�JURZLQJ�XVH�RI�JUDSKLFDO�LQWHUIDFHV�DV�D�YHU\�XVHIXO�WRRO�WKDW�KLGHV�IURP�WKHXVHU� FRPSOH[LW\� DQG� KHWHURJHQHLW\� RI� WKH� *ULG� V\VWHPV�� VRPH� WRROV� ZKLFK� LPSURYH� WKHSURFHVV� RI� FUHDWLRQ� RI� VXFK� HQYLURQPHQWV� KDYH� EHHQ� GHYHORSHG�� 7KHVH� WRROV� SURYLGH� WKHGHYHORSHU� ZLWK� D� VHW� RI� DOUHDG\� GHILQHG� FRPSRQHQWV� �RU� SDUWV� RI� D� FRPPRQ� FRGH�� DQG� DIUDPHZRUN�WKDW�FDQ�EH�XVHG�IRU�SRUWDO�GHYHORSPHQW��7KH�PRVW�FRPPRQO\�XVHG�WRROV�DUH�� &R*� � �� 7KH� &RPPRGLW\� *ULG� 7RRONLWV� ±� D SURMHFW� GHYHORSHG� DW� 0DWKHPDWLFV� DQG&RPSXWHU� 6FLHQFH� 'LYLVLRQ� RI� $UJRQQH� 1DWLRQDO� /DERUDWRU\� SURYLGHV� DFFHVV� WR� *ULGVHUYLFHV� WKURXJK� FRPPRGLW\� WHFKQRORJLHV� VXFK� DV� IUDPHZRUNV�� HQYLURQPHQWV�� DQG
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ODQJXDJHV��WHFKQRORJLHV�DQG�IUDPHZRUNV�RI� LQWHUHVW� LQFOXGH�-DYD��3\WRQ��&25%$��SHUO��1(7��-;7$���7KH�PRVW�FRPPRQO\�XVHG�LV�WKH�-DYD�&R*�.LW�WKDW�SURYLGHV�PLGGOHZDUH�IRUDFFHVVLQJ� WKH� JULG� IXQFWLRQDOLW\� IURP� WKH� -DYD� IUDPHZRUN�� 7KH� WRRONLW� DOVR� LQFOXGHV� DFRPPRQ�VHW�RI�UHXVDEOH�FRPSRQHQWV�IRU�DFFHVVLQJ�*ULG�VHUYLFHV�WKDW�FDQ�EH�XVHG�ZKLOHGHVLJQLQJ�WKH�*ULG�DSSOLFDWLRQ��7KH�FOLHQW�OLEUDULHV�RI�WKH�-DYD�&R*�.LW�DUH�XVHG�LQ�VHYHUDOSURMHFWV WR�DFFHVV�*ULGV�GULYHQ�E\�WKH�&�*OREXV�VRIWZDUH�>/*/��@�x 7KH�*ULG�3RUWDO�'HYHORSPHQW�.LW��*3'.� ��GHVLJQHG�DW�WKH�86$�1DWLRQDO�/DERUDWRU\�IRU$SSOLHG� 1HWZRUN� 5HVHDUFK�� KLJK� PRGXODU� DUFKLWHFWXUH� V\VWHP� SURYLGHV� UHXVDEOHFRPSRQHQWV�IRU�DFFHVVLQJ�FRPPRQ�*ULG�VHUYLFHV�E\�XVLQJ�-DYD�6HUYHU�3DJHV��-63��DQG-DYD�%HDQV� WHFKQRORJLHV��*3'.�DOVR�SURYLGHV�D�VDPSOH� WHPSODWH�SRUWDO�ZKLFK� FDQ�EHXVHG�DV�D�IUDPHZRUN�IRU�WKH�GHYHORSPHQW�DQG�GHSOR\PHQW�RI�DSSOLFDWLRQ�VSHFLILF�SRUWDOV�7KHUH�DUH�VHYHUDO�SURMHFWV�LQ�ZKLFK�*3'.�LV�FXUUHQWO\�EHLQJ�DGRSWHG�DV�D�IUDPHZRUN�IRUDFFHVVLQJ�*ULG�VHUYLFHV�H�J���1$6$�,3*�/DXQFK3DG�>1RY��@�x 7KH� *ULG� 3RUWDO� 7RRONLW� �*ULG3RUW�� ±� GHYHORSHG� E\� 6DQ� 'LHJR� 6XSHUFRPSXWHU� &HQWUH�ZULWWHQ�LQ�SHUO�&*,�ZLWK�D�VLPLODU�IXQFWLRQDOLW\�DV�*3'.��7KH�PDLQ�PLVVLRQ�RI�WKH�WRRONLW�LVVLPSOLI\LQJ� WKH�GHYHORSPHQW�RI�SRUWDOV�E\�SURYLGLQJ�D�FRPPRQ�FRGH� WKDW� FDQ�EH�HDVLO\XVHG�DQG�ILWWHG�WR�VDWLVI\�GLIIHUHQW�UHTXLUHPHQWV��*ULG3RUW� LV�SUREDEO\� WKH�ROGHVW�DQG�WKHPRVW� IUHTXHQWO\�XVHG� WRRO�IRU�*ULG�SRUWDO�GHYHORSPHQW��7KHUH�DUH�VHYHUDO�SRUWDOV�EDVHGRQ� WKH� *ULG� 3RUWDO� 7RRONLW� WHFKQRORJ\�� OLNH� H�J��� 7KH� 13$&,� +RW3DJH�� 1$6$�$0(6�6WHQQLV�6SDFH�&HQWUH�DQG�PDQ\�RWKHUV�>70'��@��>1RY��@�
��� 6800$5<7KH�UDSLG�JURZWK�RI�FRPSXWLQJ�WHFKQLTXHV�DQG�WHFKQRORJLHV�RYHU�WKH�SDVW�GHFDGH�LV�VWULFWO\UHODWHG�WR�JURZLQJ�XVHUV¶�GHPDQGV�IRU�WKH�FRPSXWDWLRQDO�SRZHU��7KH�SUREOHP�RI�KRZ�WKH�XVHUFDQ�SHUIRUP�DFFHVV�WR�UHPRWH�+3&�V\VWHPV��WKDW�DUH�YHU\�FRPSOH[�GXH�WR�WKHLU�GLVWULEXWLRQDQG� KHWHURJHQHLW\�� DQG� KHQFH� KDUG� WR� DFFHVV� DQG� PDQDJH�� LQ� DQ� HDV\� DQG� WUDQVSDUHQWPDQQHU�EHFRPHV�D�PRUH�DQG�PRUH�LPSRUWDQW�LVVXH�
����� $FFHVV�WR�UHPRWH�UHVRXUFHV'HVFULEHG� LQ� WKLV� SDSHU� H[DPSOHV� RI� WHFKQLTXHV� DQG� WHFKQRORJLHV� WKDW� DOORZ� WKH� XVHU� WRDFFHVV� UHPRWH� UHVRXUFHV� DUH� WHUPLQDO� HPXODWLRQ� VRIWZDUH�� UHPRWH� FRQWURO� SURJUDPV�� DQGZHE�EURZVHU�EDVHG�LQWHUIDFHV�7HUPLQDO�HPXODWLRQ�VRIWZDUH�±�3URGXFWV�EHORQJLQJ�WR�WKDW�JURXS�RI�VRIWZDUH�DOORZ�DFFHVVLQJD�PDLQIUDPH�FRPSXWHU��EXOOHWLQ�ERDUG�VHUYLFH��HWF��ZLWK� D�SHUVRQDO�FRPSXWHU��9HU\�JHQHUDODQG�IOH[LEOH�WRROV�DUH�ZLGHO\�XVHG��DOWKRXJK�GXH�WR�LWV�OLPLWHG�DQG�VLPSOH�IXQFWLRQDOLW\�LQ�*ULGHQYLURQPHQW�FDQ�EH�XVHG�RQO\�IRU�DFFHVVLQJ��³ORJJLQJ�LQWR´��PDFKLQHV�³WKDW�FUHDWH�WKH�*ULG´�7KH� EHVW� NQRZQ� H[DPSOHV� RI� WHUPLQDO� HPXODWLRQ� VRIWZDUH� DUH� DSSOLFDWLRQV� WKDW� LPSOHPHQW; :LQGRZ�6\VWHP�SURWRFRO�5HPRWH� FRQWURO� SURJUDPV �� �H�J�� 7LPEXNWX� 3UR�� /DS/LQN� *ROG�� RU� SF$Q\ZKHUH�� H[WHQGVIXQFWLRQDOLW\�RI�WHUPLQDOV�E\�RIIHULQJ�WKH�XVHU�DGGLWLRQDO�IHDWXUHV��OLNH�ILOH�WUDQVIHUULQJ��UXQQLQJUHPRWH�DSSOLFDWLRQV��HWF���7KHVH�SURGXFWV�DUH�PDLQO\�GHVLJQHG� IRU�SHUVRQDO�FRPSXWHUV�DQGV\VWHPV�XVHG�IRU�62+2�SXUSRVHV��06�:LQGRZV�IDPLO\�V\VWHPV��0DF26��/LQX[��HWF��VR�WKHLUUROH� IRU� DFFHVVLQJ� *ULG� V\VWHPV� LV� PDUJLQDO� ±� WKH\� DUH� PHQWLRQHG� LQ� WKDW� SDSHU� RQO\� DVH[DPSOHV�RI�LQWHUHVWLQJ�WHFKQLTXHV�XVHG�IRU�DFFHVVLQJ�UHPRWH�UHVRXUFHV�:HE�EURZVHU�EDVHG� LQWHUIDFHV���DUH� WKH�FOXH�IRU�WKH�WDVN�³3RUWDOV�DQG�5RDPLQJ�$FFHVV´�RI7KH�&URVV*ULG�3URMHFW��7KHVH�SURGXFWV�DUH�SUHIHUUHG�DQG�WKH�PRVW�FRPPRQO\�XVHG�ZD\�RIDFFHVVLQJ�*ULG� UHPRWH� UHVRXUFHV��7KH\�RIIHU� LQWXLWLYH� DQG� HDV\�PDQQHU� RI� LQWHUDFWLRQ�ZLWKXVHU� WKDW� KLGHV� IURP� WKH� XVHU� KHWHURJHQHLW\� DQG� FRPSOH[LW\� RI� WKH� *ULG� V\VWHPV�:HE�EURZVHU�EDVHG�LQWHUIDFHV�EHVLGH�VHUYLFHV�GHGLFDWHG�IRU�*ULG�V\VWHPV��OLNH�XVHUV¶�SURILOH
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PDQDJHPHQW�� LQIRUPDWLRQ� VHUYLFHV�� UHPRWH� MRE� VXEPLVVLRQ�� MRE� WUDFNLQJ�� ILOH� WUDQVIHU�DXWKHQWLFDWLRQ� DQG� DXWKRULVDWLRQ�� FRPSRVLWLRQ� RI� ZRUNIORZ� EHWZHHQ� WDVNV�� XVXDOO\� SURYLGHVDOVR�D�ODUJH�VHW�RI�DGGLWLRQDO�VHUYLFHV��VXFK�DV�H�PDLO��IRUXPV��VHDUFK�HQJLQHV��HWF��3URGXFWVEHORQJLQJ�WR�ZHE�EURZVHU�LQWHUIDFHV�FDQ�EH�GLYLGHG�LQWR�WZR�JURXSV��*ULG�SRUWDOV�YRUWDOV��H�J�*UDSSD��+RW3DJH��0LVVLVVLSSL�&RPSXWDWLRQDO�:HE�3RUWDO� ,QIRUPDWLRQ�3RZHU�*ULG� �1$6$��DQG� :HE� EDVHG� LQWHUIDFH� WR� +3&� V\VWHPV� �H�J�� :HE)ORZ�� :HE6XEPLW�� 8QLFRUH�� 7KH*DWHZD\�3URMHFW��HWF�����%RWK�JURXSV�KDYH�YHU\�VLPLODU�DUFKLWHFWXUH�DQG�IXQFWLRQDOLW\�EXW�:HEEDVHG�LQWHUIDFHV�WR�+3&�V\VWHPV�DUH�PRUH�FRPSOH[��IOH[LEOH�DQG�H[WHQVLEOH�FKDUDFWHULVWLFV�
����� 6XSSRUWLQJ�SRUWDO�GHYHORSPHQW7KH� GHYHORSPHQW� RI� WKH� JUDSKLFDO� LQWHUIDFH� WR� +3&� V\VWHPV� IROORZHG� WKH� GHYHORSPHQW� RIWRROV��ZKLFK�LPSURYHG�WKH�SURFHVV�RI�FUHDWLRQ�RI�XVHU�LQWHUIDFHV��7KH�JOREDO�WUHQG�LV�WR�JLYH�DGHYHORSHU� D� IOH[LEOH� DQG� JHQHUDO� WRRO� FRQWDLQLQJ� D� VHW� RI� DOUHDG\� PDGH� FRPSRQHQWV� DQGIUDPHZRUNV�WKDW�FDQ�EH�HDVLO\�XVHG�DQG�ILWWHG�WR�VDWLVI\�GLIIHUHQW�UHTXLUHPHQWV�DQG�VSHHG�XSWKH�GHYHORSPHQW�RI�*ULG�SRUWDOV�DQG�RWKHU�JUDSKLFDO�LQWHUIDFHV�([DPSOHV� RI� SRUWDO� GHYHORSPHQW� WRROV�� GHVFULEHG� LQ� WKDW� SDSHU� DUH��7KH� &RPPRGLW\� *ULG7RRONLWV� �&R*�� 7KH� *ULG� 3RUWDO� 'HYHORSPHQW� .LW� �*3'.� DQG� 7KH� *ULG� 3RUWDO� 7RRONLW�*ULG3RUW��� 7KH� PDLQ� PLVVLRQ� RI� WKH� WRRONLWV� LV� VLPSOLI\LQJ� WKH� GHYHORSPHQW� RI� SRUWDOV� E\SURYLGLQJ�D� FRPPRQ�FRGH��D� FRPPRQ�VHW�RI� UHXVDEOH� FRPSRQHQWV� RU� �OLNH�*3'.��HYHQ�DWHPSODWH�SRUWDO�ZKLFK�FDQ�EH�XVHG�DV�D�IUDPHZRUN�IRU�WKH�GHYHORSPHQW�DQG�GHSOR\PHQW�RIDSSOLFDWLRQ�VSHFLILF�SRUWDOV�
����� 5HODWHG�ZRUNV:RUOG�ZLGH�DFWLYLWLHV�WKDW�DUH�DLPHG�DW�GHYHORSLQJ�JUDSKLFDO� LQWHUIDFHV�WR�WKH�+3&�V\VWHPVLQFOXGH�ORWV�RI�SURMHFWV�LQYROYLQJ�D�JUHDW�QXPEHU�RI�HGXFDWLRQDO�DQG�FRPPHUFLDO� LQVWLWXWLRQV�$PRQJ�WKH�SURMHFWV��ZKLFK�DUH�VWLOO�LQ�SURJUHVV�LV�WKH�PDMRULW\�RI�WKH�GHVFULEHG�DERYH��7KHUHDUH�DOVR�D�ORW�RI�SURMHFWV�WKDW�ZHUH�MXVW�VWDUWHG��7KH�PRVW�LQWHUHVWLQJ�H[DPSOHV�FDQ�EH�x 7KH�&URVV*ULG�3URMHFW ±�ZLWKLQ�7KH�)LIWK�(XURSHDQ�)UDPHZRUN�3URJUDPPH ±�ZLWK�WDVNVFRQFHUQLQJ� DFFHVV� WR� UHPRWH� *ULG� UHVRXUFHV� YLD� FOLHQW� DSSOLFDWLRQ� �URDPLQJ� DFFHVV�ZKLFK�RIIHU�� DPRQJ�RWKHU� WKLQJV��D�SRVVLELOLW\�RI�VWRULQJ�WKH�HQYLURQPHQW�VHWWLQJV� WR� WKHXVHU�WKDW�RIWHQ�FKDQJHV�WKHLU�ZRUNSODFH�x 7KH� *ULG/DE� 3URMHFW ±� DOVR� ZLWKLQ� 7KH� )LIWK� (XURSHDQ� )UDPHZRUN� 3URJUDPPH ±� ZLWKWDVNV�FRQFHUQLQJ�DFFHVV�WR�UHPRWH�*ULG�UHVRXUFHV�YLD�PRELOH�GHYLFHV�x 7KH�*ULG�(QDEOH�'HVNWRS�(QYLURQPHQW��*U(QD'(��±�D�SURMHFW�RI�0DQFKHVWHU�5HVHDUFK&HQWUH�IRU�&RPSXWDWLRQDO�6FLHQFH�DW�WKH�8QLYHUVLW\�RI�0DQFKHVWHU�±�WKH�PDLQ�JRDO�RI�WKHSURMHFW�LV�WKH�LQWHJUDWLRQ�RI�WKH�/LQX[�ZLQGRZV�PDQDJHUV��OLNH�.'(��*QRPH��HWF��ZLWK�WKH*ULG�HQYLURQPHQW�
����� 3RUWDOV�DQG�5RDPLQJ�$FFHVV�LQ�WKH�&URVV*ULG�3URMHFW7KH�PDLQ�REMHFWLYH�RI�WDVN�³3RUWDOV�DQG�5RDPLQJ�$FFHVV´�LV�WR�GHYHORS�DQ�HQYLURQPHQW�WKDWDOORZV�DFFHVVLQJ�*ULG�UHVRXUFHV�LQGHSHQGHQW�IURP�WKH�ORFDWLRQ�DQG�XVHG�KDUGZDUH� LQ�XVHU�IULHQGO\�ZD\�� KLGLQJ� IURP� WKH�XVHU� KHWHURJHQHLW\� DQG� FRPSOH[LW\� RI� WKH�*ULG� V\VWHPV��7KLVJRDO�ZLOO�EH�UHDOL]HG�LQ�WZR�ZD\V��E\�GHYHORSLQJ�SRUWDOV�GHGLFDWHG�WR�*ULG�DSSOLFDWLRQV��DQG�E\GHYHORSLQJ�DGGLWLRQDO�FOLHQW�DSSOLFDWLRQ��³0LJUDWLQJ�'HVNWRS´��7KH�SRUWDOV�ZLOO�VLPSOLI\� WKH�KDQGOLQJ�RI�DSSOLFDWLRQV�DQG�SURYLGH�VHYHUDO�DGGLWLRQDO�VHUYLFHVDQG�*ULG�WRROV�OLNH��H�J��DXWKHQWLFDWLQJ�DQG�DXWKRULVLQJ�XVHUV�WR�UHPRWH�UHVRXUFHV��SUHVHQWLQJVWDWLF�DQG�G\QDPLF�LQIRUPDWLRQ�DERXW�SDUWLFXODU�*ULG�V\VWHP��ILOH�WUDQVIHUULQJ��HWF��(VSHFLDOO\LQWHUHVWLQJ� VRIWZDUH� SURGXFW� LV� 0LJUDWLQJ� 'HVNWRS WKDW� ZLOO� EH� D� XVHU� ZRUN� HQYLURQPHQW�SURYLGLQJ�D�VSHFLDOLVHG�DGYDQFHG�JUDSKLFDO�XVHU�LQWHUIDFH�LQGHSHQGHQW�RI�WKH�V\VWHP�YHUVLRQ



7$6.�����67$7(�2)�7+(�$57

&*�����656������6WDWH2I$UW 38%/,& �� ����

DQG�KDUGZDUH��DFFHVVLEOH�IURP�DQ\�XVHU�ORFDWLRQ��,W�ZLOO�KDYH�WKH�IRUP�RI�WKH�XVHU�GHVNWRS�±VLPLODU� WR� WKRVH� RI�:LQGRZV� RU� /LQX[� IDPLO\� V\VWHPV�� 0LJUDWLQJ� 'HVNWRS� ZLOO� DOORZ� WR� UXQDSSOLFDWLRQV�� PDQDJH� GDWD� ILOHV�� VWRUH� SHUVRQDO� VHWWLQJV �FRQILJXUDWLRQ� GHILQLWLRQV� WKDWFKDUDFWHULVH�H�J��OLQNV�WR�WKH�XVHU�GDWD�ILOHV��OLQNV�WR�DSSOLFDWLRQV��DFFHVV�WR�SRUWDOV�DQG�+3&LQIUDVWUXFWXUH��DV�ZHOO�DV�ZLQGRZV�VHWWLQJV���LQGHSHQGHQWO\�RI�WKH�ORFDOLVDWLRQ�RU�WKH�WHUPLQDOW\SH��%RWK�SRUWDOV�DQG�0LJUDWLQJ�'HVNWRS�DSSOLFDWLRQ�ZLOO� EH�PDGH�LQ�PRVW�SRVVLEOH�JHQHUDOZD\�LQ�RUGHU�WR�VXSSRUW�DOO�NLQGV�RI�*ULG�V\VWHPV�DQG�*ULG�DSSOLFDWLRQ�RQO\�ZLWK�VPDOO�QXPEHURI�FKDQJHV�WR�ILW�SDUWLFXODU�SXUSRVHV�,PSOHPHQWLQJ�DQ�HQYLURQPHQW�WKDW�ZLOO�LPSURYH�WKH�LQWHUDFWLRQ�RI�WKH�URDPLQJ�XVHU�ZLWK�*ULGVEDVHG�RQ�*OREXV�V\VWHP�E\�GHYHORSLQJ�GHVNWRS�WKDW�PLJUDWH�IROORZLQJ�WKH�XVHU��VR�WKH�XVHUKDV�DOZD\V�DFFHVV�WR�LWV�RZQ�ZRUN�HQYLURQPHQW�LQGHSHQGHQW�IURP�KLV�ORFDWLRQ��KDV�EHHQ�QRWD�VXEMHFW�RI�DQ\�SURMHFW��\HW��7KXV�GHYHORSLQJ�WDVN�³3RUWDOV�DQG�5RDPLQJ�$FFHVV´�FDQ�EULQJPDQ\�LQWHUHVWLQJ�H[SHULHQFHV�WKDW�ZLOO�EHQHILW�LQ�IXWXUH�SURMHFWV�
����� 7KH�)XWXUH7KHUH�DUH�DOVR�TXLWH�QHZ�ZD\V�RI�LQWHUDFWLRQ�EHWZHHQ�WKH�XVHU�DQG�ZHE�EDVHG�DSSOLFDWLRQV�2QH�RI� WKH�VWDQGDUGV��ZKLFK� KDYH� UHFHQWO\� EHFRPH�PRUH� DQG�PRUH� SRSXODU�� LV�9RLFH;0/WKDW�PDNHV�YRLFH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�XVHU�DQG�WKH�SRUWDO�SRVVLEOH�+LJK�3HUIRUPDQFH�&RPSXWLQJ�DQG�WKH�*ULG�WHFKQRORJLHV�UHODWHG�WR�WKDW�SUREOHP�ZLOO�SUREDEO\EH�D�VXEMHFW�RI�UDSLG�GHYHORSPHQW�DOVR�LQ�WKH�QHDUHVW�IXWXUH�VR�ZH�FDQ�H[SHFW�WKDW�PDQ\�QHZWHFKQLTXHV� DQG� WHFKQRORJLHV� WKDW� JLYH� WKH� XVHU� HDV\�� WUDQVSDUHQW� DQG� VHFXUH� DFFHVV� WRUHPRWH�UHVRXUFHV�ZLOO�RFFXU�
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� 5()(5(1&(6
��� %,%/,2*5$3+<
>$QQH[@ ³'HVFULSWLRQ�RI�:RUN´�&URVV*ULG�3URMHFW�7HFKQLFDO�$QQH[������KWWS���ZZZ�F\I�NU�HGX�SO�FURVVJULG�&URVV*ULG$QQH[�BY���SGI
>$O&D@ ³:HE�EDVHG�DFFHVV�WR�WKH�JULG�XVLQJ�WKH�*ULG�5HVRXUFH�%URNHU�3RUWDO´*��$ORLVLR��0��&DIDUR�,68),� +LJK� 3HUIRUPDQFH� &RPSXWLQJ� &HQWUH�� 'HSDUWPHQW� RI� ,QQRYDWLRQ(QJLQHHULQJ��8QLYHUVLW\�RI�/HFFH��,WDO\�KWWS���DVSHQ�XFV�LQGLDQD�HGX�JFH�&���DORLVLR�F���JUE�SGI
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