
2IIHULQJ�2SHQ�+\SHUPHGLD�6HUYLFHV�WR�WKH�:::�D�VWHS�E\�VWHS�DSSURDFK�IRU�GHYHORSHUV1LNRV�.DURXVRV5HVHDUFK�$FDGHPLF�&RPSXWHU�7HFKQRORJ\�,QVWLWXWH��'HSW��RI�&RPSXWHU�(QJLQHHULQJ�	�,QIRUPDWLFV8QLYHUVLW\�RI�3DWUDV������5LRQ��*UHHFH��������������NDURXVRV#FWL�JU
6LHJIULHG�5HLFK6XQ�7HFKQRORJ\�5HVHDUFK�([FHOOHQFH�&HQWHU��6XQ75(&�6DO]EXUJ�5HVHDUFK��$XVWULD����������������VUHLFK#VDO]EXUJUHVHDUFK�DW�

,SSRNUDWLV�3DQGLV'HSW��RI�&RPSXWHU�(QJLQHHULQJ�	�,QIRUPDWLFV8QLYHUVLW\�RI�3DWUDV������5LRQ��*UHHFH��� ����������SDQGLV#FHLG�XSDWUDV�JU
0DQROLV�7]DJDUDNLV5HVHDUFK�$FDGHPLF�&RPSXWHU�7HFKQRORJ\�,QVWLWXWH������5LRQ��*UHHFH���������������W]DJDUD#FWL�JU

$%675$&7+\SHUPHGLD� V\VWHPV� DQG� PRUH� VSHFLILFDOO\� RSHQ� K\SHUPHGLD�V\VWHPV��2+6��SURYLGH�D�ULFK�VHW�RI�LPSOHPHQWDWLRQV�RI�GLIIHUHQW�K\SHUWH[W�IODYRUV�VXFK�DV�QDYLJDWLRQDO�K\SHUWH[W��VSDWLDO�K\SHUWH[W�RU� WD[RQRPLF� K\SHUWH[W�� $GGLWLRQDOO\�� WKHVH� V\VWHPV� RIIHU�FRPSRQHQW�EDVHG� PRGXODU� DUFKLWHFWXUHV� DQG� DGGUHVV�LQWHURSHUDELOLW\� EHWZHHQ� K\SHUWH[W� GRPDLQV�� 'HVSLWH� PXOWLSOH�HIIRUWV�RI�LQWHJUDWLQJ�:HE�FOLHQWV��D�ZLGHVSUHDG�DGRSWLRQ�RI�2+6�WHFKQRORJ\�E\�:HE�GHYHORSHUV�KDV�QRW�WDNHQ�SODFH��,Q�WKLV�SDSHU�LW�LV�DUJXHG�WKDW�:HE�6HUYLFHV�� ZKLFK�RIIHU�D�FRPSRQHQW�PRGHO�IRU�:HE� DSSOLFDWLRQV� � FDQ� EH� LQWHJUDWHG� LQ�2+6V��$Q DUFKLWHFWXUDO�LQWHJUDWLRQ� LV�SURSRVHG��D�VWHS�E\�VWHS�SURFHVV�LV�RXWOLQHG�DQG�DQ�H[DPSOH�RI�LQWHJUDWLRQ�LV�SURYLGHG��7KLV�YHU\�DSSURDFK�LV�DLPHG�WR�EHQHILW� ERWK� ZRUOGV�� WKH� :HE� FRPPXQLW\� ZLWK� QHZ� ULFK�K\SHUPHGLD� IXQFWLRQDOLW\� WKDW� H[WHQGV� WKH� FXUUHQW� QDYLJDWLRQDO�K\SHUPHGLD�� DQG� WKH� 2+6� FRPPXQLW\� E\� RSHQLQJ� LWV� WRROV� DQG�SODWIRUPV�WR�WKH�PDQ\�GHYHORSHU�JURXSV�RI�WKH�:HE�FRPPXQLW\�.H\ZRUGV2SHQ�+\SHUPHGLD�6\VWHPV��+\SHUPHGLD�6HUYLFHV��:HE�6HUYLFHV��%DE\ORQ�6\VWHP��� ,1752'8&7,21'XULQJ WKH SDVW GHFDGH� FRQVLGHUDEOH� UHVHDUFK RQ 2SHQ+\SHUPHGLD 6\VWHPV �2+6V�� ZDV� FRQWDFWHG� LQ� RUGHU� WR SURYLGHVHUYLFHV RI VWUXFWXULQJ DQG DFFHVVLQJ LQIRUPDWLRQ�� 6HYHUDO�K\SHUPHGLD�DSSOLFDWLRQ�GRPDLQV�ZHUH� LQWURGXFHG��DSDUW� IURP� WKH�FODVVLFDO�QDYLJDWLRQDO��VXFK�DV�VSDWLDO�>��@�DQG�WD[RQRPLF�>��@��VR�DV� WR� UDLVH� WKH� QXPEHU�RI� FDVHV�ZKHUH�2+6�VWUXFWXULQJ�FRXOG�EH�XVHIXO�� )XUWKHUPRUH�� WKH� GHVLJQ� RI� &RPSRQHQW�%DVHG� 2SHQ�+\SHUPHGLD� 6\VWHPV� �&%�2+6V�� >��@� HPSKDVL]HV� WKH� QRWLRQ� RI�VHUYLFHV� EHFDXVH� LW� DLPV� DW� HQDEOLQJ� WKH� FRRSHUDWLRQ� EHWZHHQ�

LQGHSHQGHQW�FRPSRQHQWV�HDFK�RI�ZKLFK�SURYLGHV�D�VSHFLDOL]HG�VHW�RI�K\SHUPHGLD�VHUYLFHV��7KH�2SHQ�+\SHUPHGLD�6\VWHPV�:RUNLQJ�*URXS� �2+6:*�� >��@� ZDV� HVWDEOLVKHG� LQ� RUGHU� WR� DGGUHVV�LQWHURSHUDELOLW\�SUREOHPV�EHWZHHQ�2+6V��7KH�2+6:*�GHYHORSHG�SHUVSHFWLYHV�IRU�FUHDWLQJ�QHZ�LQWHU�GRPDLQ�VHUYLFHV��DV�RSSRVHG�WR�LQWUD�GRPDLQ�VHUYLFHV�ZKLFK�DUH�YDOLG�IRU�D�VLQJOH�GRPDLQ�± VXFK�DV� QDYLJDWLRQDO� K\SHUPHGLD� ± RQO\��� +RZHYHU�� DV� LW� KDV� EHHQ�SRLQWHG�RXW�>��@��WKH�XVDJH�RI�K\SHUPHGLD�V\VWHPV�DQG�VHUYLFHV�LV�QDUURZ�DQG�IDLOHG WR�UHDFK�D�FULWLFDO�PDVV�RI�SHRSOH�7KH�:RUOG�:LGH�:HE� �:::��>�@��ZKLFK�ZDV�GHYHORSHG�XQGHU�GLIIHUHQW� GHVLJQ� SULQFLSOHV�� KDG� WKH� FKDQFH� WR� PHHW� JOREDO�DFFHSWDQFH� DQG� UDSLG� SURJUHVV�� 7KH� EURDG� DFFHSWDQFH� UHVXOWV� LQ�QHZ� VHUYLFHV� EHLQJ� GHYHORSHG� FRQWLQXRXVO\�� DGGLWLRQDOO\�� QHZ�XVHUV� DUH� EHFRPLQJ� PHPEHUV� RI� WKH� :HE� FRPPXQLW\�� ZLWKRXW�EHLQJ� GDXQWHG� E\� LWV� ZHOO�NQRZQ� GLVDGYDQWDJHV� DQG� SUREOHPV��5HFHQWO\�� WKH� QRWLRQ� RI� :HE� 6HUYLFH� DQG� LWV� ZHOO�GHILQHG�VSHFLILFDWLRQ� >��@� JDYH� \HW� IXUWKHU� ERRVW� LQ� WKH� SURJUHVV� RI� WKH�:HE�� VLQFH� LQWHURSHUDELOLW\� DQG� UHXVDELOLW\� SUREOHPV�RI� QHWZRUN�DSSOLFDWLRQV�VHHP�WR�EH�DGGUHVVHG�7KH� :HE� 6HUYLFHV� WHFKQRORJ\� ZDV� EXLOW� XQGHU� D� SHUVSHFWLYH��ZKLFK� KDV� FRPPRQ� HOHPHQWV� ZLWK� WKH� 2+6� DUFKLWHFWXUH�� ,Q�SDUWLFXODU�� WKH� :::� LV� H[SDQGLQJ� DV� DQ� HQYLURQPHQW�� ZKHUH�VHYHUDO� QHWZRUN� DSSOLFDWLRQV� VXEPLW� WKHLU� VHUYLFHV� LQ� D� FRPPRQ�DFFHVVLEOH�PDQQHU��6XFK�NLQG�RI�UHDVRQLQJ�LV�VXSSRUWHG�E\�2+6V�HLWKHU�E\�&%�2+6V�DUFKLWHFWXUH�RU�E\�QHZ�SURSRVHG�DUFKLWHFWXUHV�ZKLFK�GLIIHU�IURP�WKH�FODVVLF�QRWLRQ�RI�OHYHO�GHVLJQ�DQG�DUH�EDVHG�LQ�WKH�GLVWULEXWLRQ�DQG�FRRSHUDWLRQ�EHWZHHQ�LQGHSHQGHQW�PXOWLSOH�RSHQ� VHUYLFHV� >��@�� *LYHQ� WKH� KLJK� H[SDQVLRQ� UDWH� DQG� WKH�XQLYHUVDO� SRSXODULW\� RI� WKH� :::�� WKH� RSHQ� K\SHUPHGLD�UHVHDUFKHUV� DUH� PRWLYDWHG� WR� LQWHJUDWH� WKHLU� V\VWHPV� >�@� RU�DQG�H[WHQG�WKHLU�V\VWHP�VHUYLFHV�ZLWK�LW�+RZHYHU�� WKH� WDVN� RI� LQWHJUDWLRQ� EHWZHHQ�2+6V� DQG� WKH�:::��RU�RWKHU�WKLUG�SDUW\�FOLHQW�DSSOLFDWLRQV��LV�WULFN\�DQG�FRPSOLFDWHG��0RVW� :HE� LQWHJUDWLRQ� HIIRUWV� E\� WKH� +\SHUPHGLD� UHVHDUFK�FRPPXQLW\� DUH� FKDUDFWHUL]HG� E\� WKH� IROORZLQJ� GUDZEDFNV�� D��$OWKRXJK�XVHUV�ZDQW�WR�XVH�RQO\�RQH�K\SHUPHGLD�VHUYLFH��LQ�PDQ\�FDVHV�WKH\�JHW�WR�KDYH�DFFHVV��DQG�WR�SD\��IRU�DOO�WKH�2+6�XVDELOLW\�
&RS\ULJKW�LV�KHOG�E\�WKH�DXWKRU�RZQHU�V��:::�������0D\��������������%XGDSHVW��+XQJDU\�$&0�[[[�



>��@��E��+\SHUPHGLD�H[WHQVLRQV�DQG�:HE�LQWHJUDWLRQV�DUH�XVXDOO\�DG�KRF� LPSOHPHQWDWLRQV�� FUHDWHG� E\� QRQ�VWDQGDUGL]HG�PHWKRGRORJLHV��F��7KH�2+6�FRPPXQLW\�KDV�VR�IDU�QRW�PDGH�JUHDW�XVDJH�RI�VWDQGDUG�:HE�WHFKQRORJLHV�7KLV�SDSHU�SUHVHQWV�D�ZHOO�GHILQHG�VWHS�ZLVH�DSSURDFK IRU�PDNLQJ�RSHQ�K\SHUPHGLD�VHUYLFHV�DYDLODEOH�WR�WKH�EURDG�:HE�FRPPXQLW\��LQ�D�SODWIRUP�LQGHSHQGHQW�ZD\��:LWK� UHVSHFW� WR�ERWK� WKH�H[LVWLQJ�ZRUN� LQ� RSHQ� K\SHUPHGLD� V\VWHPV�� DQG� WKH� RSHQ� K\SHUPHGLD�SURWRFRO� �2+3�� >��@�� WKLV�SURFHVV�GRHV�QRW� UHTXLUH�ULJLG�FKDQJHV�LQVLGH�WKH�DUFKLWHFWXUH�RI�2+6V��EXW�SURSRVHV�WKH�FUHDWLRQ�RI�:HE�6HUYLFHV� WKDW� PDS� WKH� IXQFWLRQV� RI� K\SHUPHGLD� VHUYLFHV� DQG�RSHUDWH�DXWRQRPRXVO\�DV�K\SHUPHGLD�FOLHQWV��+HQFH��WKH�XVDJH�RI�LQGHSHQGHQW�K\SHUPHGLD�VHUYLFHV�LQWR�WKH�:HE�LV�PDGH�DYDLODEOH��0RUHRYHU��OLNH�DQ\�RWKHU�FRPSRQHQW�WHFKQRORJ\��VXFK�DV�DJHQWV�RU�DOVR�&%�2+6V��WKH�VLPSOH�IDFW�WKDW�SHRSOH�³WKLQN´�LQ�FRPSRQHQWV�UHVXOWV� LQ� PRUH� XVDEOH� VRIWZDUH�� 2+6� UHVHDUFKHUV� ILQG�� WKURXJK�:HE�6HUYLFHV�DSSURDFK��D�µF�± FODVV¶�WRRO�>��@�WR�DWWDLQ�WKHLU�JRDO�IRU�:HE� LQWHJUDWLRQ�� µ&�FODVV¶� WRROV� DUH� GHILQHG� DV� WKH� WRROV� IRU�WRRO�EXLOGHUV� �UDWKHU� WKDQ� µE�FODVV¶�� VXFK�DV�:HE�6HUYLFHV��ZKLFK�ZRXOG�EH�WRROV�IRU�DSSOLFDWLRQ�GHYHORSHUV�± WKH�µD�FODVV¶��6HFWLRQ���EULHIO\�GHVFULEHV�WKH� UHODWHG�ZRUN�IRU�DXJPHQWLQJ�:HE�6HUYLFHV�EDVHG�RQ�2+6V��,W�IRFXVHV�RQ�WKH�LQWHJUDWLRQ�WHFKQLTXHV�XVHG�VR�IDU DQG�GLVFXVVHV�WKH�WKUHH�FRQVLGHULQJ�LVVXHV�OLVWHG�DERYH��6HFWLRQ� �� DQDO\VHV� WKH�:HE� 6HUYLFHV� DV� FRPSRQHQW� WHFKQRORJ\��ZKLOH� 6HFWLRQ� �� SUHVHQWV� WKH� SURSRVHG� SURFHVV� IRU� SURYLGLQJ�K\SHUPHGLD�VHUYLFHV�LQ�WKH�:::��)LQDOO\��6HFWLRQ���LV�GHGLFDWHG�WR� D� FDVH� VWXG\� IRU� WKH� SURSRVHG� PHWKRGRORJ\� RYHU� %DE\ORQ�7D[RQRPLF� 6\VWHP� >�@�� 6XPPDU\� DQG� IXWXUH�ZRUN� FRQFOXGH� WKH�SDSHU��� 5(/$7('�:25.��� :HE�LQWHJUDWLRQ�HIIRUWV'XULQJ� WKH� ODVW� \HDUV�� LPSRUWDQW� HIIRUWV� IRU� :HE� LQWHJUDWLRQ� DUH�UHSRUWHG� LQ� OLWHUDWXUH��%HORZ�DUH�SUHVHQWHG�WKH�PRVW� LPSRUWDQW�RI�WKHP�7KH�0LFURFRVP�JURXS�>��@�KDV�SHUIRUPHG�ZRUN� LQ�WKLV�DUHD�ZLWK�VHYHUDO� HIIRUWV��PRVW� QRWDEO\� WKH�'LVWULEXWHG�/LQN�6HUYLFH� �'/6��>��@�� $� :HE� VHUYHU¶V� IXQFWLRQDOLW\� LV� H[WHQGHG� E\� K\SHUPHGLD�IXQFWLRQDO� �LQFOXGLQJ� FRPSXWDWLRQDO� OLQNV�� QDYLJDWLRQDO� OLQNV��HWF���� &OLHQWV� PDNH� UHTXHVWV�� DQG� WKH� FRUUHVSRQGLQJ� DQFKRUV� DUH�LQWHJUDWHG�DQG�WUDQVODWHG�LQWR�+70/�GRFXPHQWV�RQ�WKH�IO\��,Q�'+0�>��@��D�SODWIRUP�LQGHSHQGHQW�IUDPHZRUN�DV�DQ�H[WHQVLRQ�WR� WKH�:HE� EURZVHUV� LV� SUHVHQWHG� �'+0�:::� >��@��� )RU� WKDW�SXUSRVH�� -DYD� LV� XVHG� IRU� ZULWLQJ� D� JHQHUDO� DSSOHW� WKDW� KDQGOHV�EURZVHU� LQWHJUDWLRQ� DQG� FRPPXQLFDWLRQ� ZLWK� WKH� +\SHUPHGLD�VHUYLFH��DQG�&*,�VFULSWV�DUH�XVHG�IRU� WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�EURZVHU�DQG�WKH�+\SHUPHGLD��VWUXFWXUH��VHUYHU�&KLPHUD�>���@�H[WHQGV�D�:::�VHUYHU�ZULWWHQ�LQ�-DYD�WR�PDNH�XVH�RI� WKH�&KLPHUD� -DYD�$3,� �� ,Q� DQRWKHU� LQWHJUDWLRQ� HIIRUW�� D� FOLHQW�VLGH� VHUYHU� �RU� K\SHUPHGLD� VHVVLRQ� VHUYHU�� SUHVHQWV� D� XVHU�LQWHUIDFH��ZKLFK� DOORZV� WKH�&KLPHUD� IXQFWLRQDOLW\� WR� EH�ZUDSSHG�>���@�0XOWLSOH�2SHQ�6HUYLFHV�SURMHFW�>��@�SUHVHQWV�DQ�LQQRYDWLQJ�LGHD��,W� DLPV� WR� VSOLW� XS� VHUYLFHV� LQWR� FRPSRQHQWV�� (DFK� FRPSRQHQW�SURYLGHV� D� IXQFWLRQDOO\� LQGHSHQGHQW� VHUYLFH�� 7KXV�� LV� UHGHVLJQHG�WKH� ZD\� LQ� ZKLFK� VHUYLFHV� DUH� SURYLGHG� DW� DOO� OD\HUV� LQ� 2+6�DUFKLWHFWXUH�

5HFHQWO\�� DQ� LQWHUHVWLQJ� HIIRUW�� ZKLFK� ZDV� SUHVHQWHG� LQ� >�@�DWWHPSWHG�WR�PDS�6R)$5�V\VWHP�WR�:HE�6HUYLFHV�ZLWK�UHVSHFWIXO�UHVXOWV�$OVR�� UHFHQW� ZHE� WHFKQRORJLHV� VXFK� DV� H;WHQVLEOH� 0DUNXS�/DQJXDJH��;0/��>��@�LQ�FRPELQDWLRQ�ZLWK�;/LQNV�>��@�DQG�RWKHU�VWDQGDUGV� SURYLGH� D� OLPLWHG� GHJUHH� RI� RSHQ� K\SHUPHGLD�IXQFWLRQDOLW\� �H�J���PRUH� IOH[LEOH� QDYLJDWLRQDO� OLQNLQJ���,Q�>�@� WKH�XVH� RI� ;0/� IRU� LQIRUPDWLRQ� LQWHJUDWLRQ� HQDEOHV� FRPSOH[�LQIRUPDWLRQ� PDQDJHPHQW� WDVNV� DQG� JLYHV� IOH[LELOLW\� DQG�H[WHQVLELOLW\�FDSDELOLWLHV�LQ�SURWRW\SH�VRIWZDUH�WRROV�$�PRUH�GHWDLOHG�DQDO\VLV�RYHU�WKH�WHFKQLTXHV�XVHG�IRU� LQWHJUDWLQJ�2+6�ZLWK� WKH�:HE� LQ� OLWHUDWXUH� LV� SUHVHQWHG� LQ� >�@�� $OVR�� DSDUW�IURP� WKH�:HE� LQWHJUDWLRQ� HIIRUWV�� DQ� DUFKLWHFWXUDO� IUDPHZRUN� IRU�PRGHOLQJ� WKLUG�SDUW\�QHWZRUN�DSSOLFDWLRQ�LQWHJUDWLRQV�ZLWK�2+6V�KDV�EHHQ�SUHVHQWHG�>��@�7KH� PDLQ� GHILFLHQFLHV� RI� WKH� DSSURDFKHV� RXWOLQHG� DERYH� FDQ� EH�VWUXFWXUHG� LQWR� LPSOHPHQWDWLRQ� FRVWV�� PLVVLQJ� PHWKRGRORJ\� DQG�JHQHUDO� DYDLODELOLW\��,Q� WKH� IROORZLQJ� WKHVH�DUH�GHVFULEHG�LQ�PRUH�GHWDLO���� 'UDZEDFNV�RI�WKH�:HE�LQWHJUDWLRQ�HIIRUWV&RVW�� 6KDFNHOIRUG� DUJXHV� WKDW�� ³«HYHU\� VHUYLFH� KDV� D� FRVW�DVVRFLDWHG� ZLWK� LW«LGHDOO\�� RQH� VKRXOG� EH� DEOH� WR� XVH� D� VHUYLFH�ZKHQ� LW� LV� QHHGHG� ZLWKRXW� KDYLQJ� WR� SD\� IRU� LW� ZKHQ� LW� LV� QRW�´�>��@��8QWLO�QRZ��LQ�QHDUO\�HYHU\�:HE�LQWHJUDWLRQ�HIIRUW�WKH�FOLHQW�KDV�DFFHVV�WR�WKH�ZKROH�$3,�RI�WKH�2+6��HYHQ�WKRXJK�RQO\�D�SDUW�RI� WKH� 2+6� IXQFWLRQDOLW\� LV� QHHGHG�� 7KXV�� WKH� FRVW� DQG� WKHFRPSOH[LW\�RI�WKH�2+6�VHUYLFH�SURYLVLRQ�DUH�PXOWLSOLHG��7KH�JRDO�LV�WKH�XVHU�WR�EH�SURYLGHG�ZLWK�VLPSOH��IOH[LEOH��VFDODEOH��DQG�ZHOO�GHILQHG�VHUYLFHV�$G�KRF�,PSOHPHQWDWLRQV��,Q�PRVW�FDVHV�� WKH�LPSOHPHQWDWLRQV�WKDW�HQDEOH�:HE� LQWHJUDWLRQ� DUH� DG�KRF�� ,QVWHDG�RI� WKH� H[LVWHQFH� RI� D��VWDQGDUG�� PHWKRGRORJ\� WKDW� LQWHJUDWHV� 2+6� ZLWK� LQ� WKH� :HE��HDFK�WLPH�GHYHORSHUV�ZDQW�WR�LQWHJUDWH�DQ�2+6�ZLWK�WKH�:HE�WKH\�DUH� IRUFHG� WR� LQYHQW� WKHLU� RZQ� WHFKQLTXHV�� 7KLV� LVVXH� LV�WUDQVIRUPLQJ� LQWR� D� VHULRXV� SUREOHP� LQ� &%�2+6V�� ZKHUH�FRPSRQHQWV� DUH� G\QDPLFDOO\� DGGHG� RU� HYHQ� PRGLILHG�� UHTXLULQJ�IURP� WKH� GHYHORSHU� WR� PDNH� HYHU\� WLPH� QHZ� LQWHJUDWLRQ� HIIRUWV��7KH�ODFN�RI�D�FRQFLVH�PHWKRGRORJ\�PDNHV�VXFK�LQWHJUDWLRQV�HUURU�SURQH�DQG�GLIILFXOW�WR�PDLQWDLQ��7KH�REVHUYDWLRQ�WKDW�WKH�GHYHORSHU�KDV�WR�GR�WKH�VDPH�HIIRUW�PDQ\� WLPHV�LV�DQ�LQGLFDWLRQ�WR�UDLVH�KLV�OHYHO� RI�ZRUN� WR� WKH� µF�OHYHO¶��7KHUHIRUH�� D� VWDQGDUGL]HG�ZD\� IRU�GHYHORSHUV� WR� FUHDWH� :HE� 6HUYLFHV� WKURXJK� 2+6V� ZRXOG� EH�GHVLUDEOH��1HZ�:HE�WHFKQRORJLHV��7KH�2+6�FRPPXQLW\�KDV�VR�IDU QRW�PDGH�JUHDW�XVDJH�RI� VWDQGDUG�:HE� WHFKQRORJLHV��7KH� UHDVRQV� WKHUHIRUH�DUH�PDQLIROG��WKH�NH\�DUJXPHQW�EHLQJ�WKDW�PRVW�:HE�VWDQGDUGV�GR�QRW� H[SOLFLWO\� H[SUHVV� D� QRWLRQ� RI� OLQNV�� :HE� 6HUYLFHV� DV� DQ�HPHUJLQJ� VWDQGDUG� IRU� FRPSRQHQW�EDVHG� VRIWZDUH� GHYHORSPHQW�FRXOG� ZHOO� EH� D� WHFKQRORJ\� ZKRVH� DGRSWLRQ� E\� WKH� 2+6�FRPPXQLW\� ZRXOG� EHQHILW� ERWK� ZRUOGV�� WKH� 2+6� SHRSOH� ZRXOG�EDVH�WKHLU�WRROV�RQ�WHFKQRORJLHV�WKDW�DUH�ZLGHO\�DYDLODEOH��WKH�:HE�FRPPXQLW\�ZRXOG�EHQHILW�E\�WKH�PXFK�ULFKHU�VWUXFWXULQJ�IDFLOLWLHV�RIIHUHG�E\�W\SLFDO�2+6�VHUYLFHV���� :(%�6(59,&(6��� :KDW�LV�D�:HE�6HUYLFH:HE� 6HUYLFHV� DUH� DQ� HPHUJLQJ� WHFKQRORJ\� WR� UHXVH� VRIWZDUH� DV�VHUYLFHV� RYHU� WKH� ,QWHUQHW� E\� ZUDSSLQJ� XQGHUO\LQJ� FRPSXWLQJ�PRGHOV�ZLWK�;0/�>�@�



7KH�:�&�GHILQLWLRQ�RI�D�:HE�6HUYLFH�DUJXHV�WKDW��³D�:HE�6HUYLFH�LV�D�VRIWZDUH�DSSOLFDWLRQ�LGHQWLILHG�E\�D�85,�>,(7)�5)&�����@��ZKRVH� LQWHUIDFHV� DQG� ELQGLQJ� DUH� FDSDEOH� RI� EHLQJ� GHILQHG��GHVFULEHG� DQG� GLVFRYHUHG� E\� ;0/� DUWLIDFWV� DQG� VXSSRUWV� GLUHFWLQWHUDFWLRQV� ZLWK� RWKHU� VRIWZDUH� DSSOLFDWLRQV� XVLQJ� ;0/� EDVHG�PHVVDJHV�YLD�LQWHUQHW�EDVHG�SURWRFROV´��>��@��� 0RGHO$Q� RUGLQDU\� :HE� 6HUYLFH� PRGHO� FRQVLVWV� RI� D� 62$3� �6LPSOH�2EMHFW� $FFHVV� 3URWRFRO�� VHUYHU�� ZKLFK� LQWHUDFWV� ZLWK� LWV�HQYLURQPHQW� WKURXJK�D�FROOHFWLRQ�RI�RSHUDWLRQV� WKDW�DUH�QHWZRUN�DFFHVVLEOH� WKURXJK� VWDQGDUGL]HG� ;0/�PHVVDJLQJ� >��@�� 8VLQJ� D�:HE� 6HUYLFH� 'HVFULSWLRQ� /DQJXDJH� �:6'/��� RQH� FDQ� IXOO\�GHVFULEH�DOO�:HE�6HUYLFH�DFFHVV�GHWDLOV�7KH� HVWDEOLVKPHQW� RI� D� VHW� RI� VWDQGDUGV� IRU� :HE� 6HUYLFH� KDV�GULYHQ� PRVW� RI� WKH� GHYHORSHUV� WR� GHVLJQ� DQG� LPSOHPHQW� :HE�6HUYLFHV�LQ�D�YHU\�FRPPRQ�ZD\��7KRVH�VWDQGDUGV�JDYH�DSSOLFDWLRQ�GHYHORSHUV� WKH� RSSRUWXQLW\� WR� XVH� :HE� 6HUYLFHV� HDVLO\� DQG�HIIRUWOHVVO\�� )LJXUH� �� SUHVHQWV� D� VFKHPD� RI� WKH� XVDJH� RI� :HE�6HUYLFHV�FRPSRQHQWV�
62$3�&OLHQW
:HE�6HUYLFH5HTXHVWHU

:HE�6HUYLFHV5HSRVLWRU\
8'',5HJLVWU\

:HE�6HUYLFH&RPPXQLFDWLRQ�62$3�5HTXHVW��62$3�5HVSRQVH�

:6'/�RI�5HVXOW�6HUYLFH

6HDUFK�IRU�D�ZHE�VHUYLFH

5HJLVWUDWLRQ��3XEOLFDWLRQ

62$36HUYHU
:HE�6HUYLFH :6'/

)LJXUH����:HE�6HUYLFH�XVDJH62$3� �6LPSOH�2EMHFW�$FFHVV�3URWRFRO�� LV� D�:�&� VWDQGDUG� >��@��ZKLFK� LV� XVHG� WR� GHILQH� SURWRFROV� DEOH� WR� VHQG� VLPSOH� REMHFWV� LQ�;0/� IRUPDW�� 7KXV�� DQ\�62$3�HQDEOHG� VHUYLFH� FDQ� UHFHLYH� FDOOV�IRU�PHWKRGV��SDVVLQJ�REMHFWV�LQ�;0/��7KH�PDLQ�SURWRFRO�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�62$3�SURWRFRO�LV�+773��DOWKRXJK�LW�FDQ�EH�HDVLO\�XVHG�ZLWK�PDQ\�RWKHU�SURWRFROV�VXFK�DV�)73�RU�6073�:6'/� �:HE� 6HUYLFH� 'HVFULSWLRQ� /DQJXDJH�� LV� DQ� ;0/�EDVHG�ODQJXDJH��XVHG�WR�VSHFLI\ WKH�LQWHUIDFH�SURYLGHG�E\�D�:HE�6HUYLFH��:�&� VWDQGDUGL]HG� :6'/� >��@� IRU� WKH� GHVFULSWLRQ� RI� D� :HE�6HUYLFH�� HQDEOLQJ� LWV� XVH� E\� DQ\� XVHU� WKDW� OLQNV� WR� WKH� FHUWDLQ�:6'/�ILOH�8'',� �8QLYHUVDO� 'HVFULSWLRQ�� 'LVFRYHU\�� DQG� ,QWHJUDWLRQ�� LV� D�UHJLVWU\� SURWRFRO� >��@� IRU� :HE�EDVHG� VHUYLFHV�� ,W� LV� XVHG� WR�SURYLGH� LQIRUPDWLRQ� DERXW�:HE� 6HUYLFHV�� DQG� LW� FDQ� EH� SULYDWH��SXEOLF�RU�K\EULG��$�UHJLVWU\�HQWU\�PXVW�FRQWDLQ�FHUWDLQ�LQIRUPDWLRQ�DERXW�WKH�VHUYLFH��,QLWLDOO\��LW�PXVW�KDYH�WKH�:6'/�ILOH�GHVFULELQJ�WKH� VHUYLFH� DV� ZHOO� DV� WKH� ORFDWLRQ� RI� WKH� UXQWLPH� VHUYLFH�� ,Q�DGGLWLRQ��D�UHJLVWU\�HQWU\�PD\�FRQWDLQ�DQ\�RWKHU�XVHIXO�LQIRUPDWLRQ�DERXW�WKH�VHUYLFH�DQG�LWV�SURYLGHU�x $�SXEOLF� UHJLVWU\�SURYLGHV�DQ\�GHYHORSHU�ZLWK� WKH�DELOLW\� WR�SXEOLVK�D�:HE�6HUYLFH�LQ�WKH�UHJLVWU\��7KHUHIRUH��WKH�UHJLVWU\�HQWULHV� DUH�ZLGHO\� DYDLODEOH� WR� WKH� SXEOLF� IRU� VHDUFKLQJ� DQG�GRZQORDGLQJ�x $� SULYDWH� UHJLVWU\� LV� QRW� SURYLGHG� ZLGHO\� WR� WKH� SXEOLF��,QVWHDG�� LW� LV� UHVWULFWHG� WR� D� VLQJOH� HQWHUSULVH� HQDEOLQJ� WKH�

VKDULQJ�RI�EXVLQHVV�FRPSRQHQWV�RQO\�EHWZHHQ� WKH�HQWHUSULVH�FOLHQWV�x $�K\EULG� UHJLVWU\� LV� DYDLODEOH� WR� WKH� SXEOLF�EXW�ZLWK� FHUWDLQ�UHVWULFWLRQV���� $GYDQWDJHV7KH� :HE� 6HUYLFH� DUFKLWHFWXUH� LV� TXDOLILHG� E\� WKH� IROORZLQJ�DGYDQWDJHV�>��@�,QWHURSHUDELOLW\��$�:HE�6HUYLFH�SURYLGHV�KDUGZDUH�DQG�VRIWZDUH�SODWIRUP� LQGHSHQGHQFH�� $Q\� FOLHQW� WKDW� XVHV� WKH� VWDQGDUG� :HE�6HUYLFHV� WHFKQRORJLHV�FDQ�HDVLO\�DFFHVV�D�:HE�6HUYLFH� %\�XVLQJ�:6'/�ILOHV�D�62$3�FOLHQW�FDQ�HDVLO\�EH�DXWRPDWLFDOO\�FUHDWHG�(QFDSVXODWLRQ��$�:HE�6HUYLFH�FDQ�HDVLO\�EH�FRQVROLGDWHG�LQ�DQ\�DSSOLFDWLRQ�� UHJDUGOHVV�RI� WKH� LQWHUQDO�SURJUDPPLQJ�GHWDLOV�RI�WKH�FRPSRQHQW�$YDLODELOLW\��7KH�:HE�6HUYLFH�GHYHORSHU�LV�DEOH�WR�SXEOLVK�HQRXJK�LQIRUPDWLRQ� IRU� DQ\� RWKHU� GHYHORSHU� WR� XVH�� DQG� FUHDWH� D� :HE�6HUYLFH�FOLHQW�0RGXODULW\�� :HE� 6HUYLFHV� SURYLGH� PRGXODU� DGYDQWDJHV� VXFK� DV�UHXVDELOLW\�DQG�H[WHQVLELOLW\�6HOI�GHVFULSWLRQ�� :HE� 6HUYLFHV� KDYH� WKH� DELOLW\� WR� GHVFULEH�WKHPVHOYHV� LQ� D� ZD\� WKDW� FDQ� HDVLO\� EH� UHFRJQL]HG�� 7KXV�� WKH�LQWHUIDFH��WKH�ORFDWLRQ�DQG�DFFHVV�LQIRUPDWLRQ�RI�WKH�:HE�6HUYLFH�LV�LGHQWLILHG�E\�DQ\�H[WHUQDO�DSSOLFDWLRQ�3XEOLF�DELOLW\��:HE�6HUYLFHV�GHVFULSWLRQV�DUH�SURYLGHG�WKURXJK�D�ZLGH�SXEOLF�UHSRVLWRU\��DQG�FDQ�EH�IRXQG�DQG�XVHG�E\�DQ\�XVHU�6XPPDUL]LQJ�� LQ� FRQWUDVW� WR� XVLQJ� +773� DV� D� WUDQVSRUW� OD\HU�SURWRFRO� ZLWK� SURSULHWDU\� VHPDQWLFV� DWWDFKHG� WR� LW� WKH� QRWLRQ� RI�:HE� 6HUYLFHV� DOORZV� IRU� WKH� VHPDQWLFV� RI� WKH� UHPRWH� PHWKRG�LQYRFDWLRQ� WR� EH� H[SOLFLW� DQG� WKXV� WR� SURFHVVHG� E\� VRIWZDUH�FRPSRQHQWV� DXWRQRPRXVO\�� ,Q� FRPELQDWLRQ� ZLWK� WKH�H[FKDQJHDELOLW\�RI�WKH�XQGHUO\LQJ�WUDQVSRUW�SURWRFRO�DQG�WKH�ZLGH�DYDLODELOLW\� RI� LPSOHPHQWDWLRQV�� WKLV� UHVXOWV� LQ� D� QHZ� TXDOLW\� IRU�FRPSRQHQW�EDVHG�VRIWZDUH�GHYHORSPHQW�LQ�,QWHUQHW�HQYLURQPHQWV��� 352326('�$3352$&+7KH�PDLQ�JRDO�RI�WKLV�SDSHU�LV�WR�SUHVFULEH�D�SURFHVV�IRU�FUHDWLQJ�:HE� 6HUYLFHV� DQG�PDSSLQJ� IXQFWLRQV� RI� K\SHUPHGLD VHUYLFHV� WR�RSHUDWLRQV� RI� :HE� 6HUYLFHV� DQG� YLFH� YHUVD�� 7KH� SURSRVHG�LPSOHPHQWDWLRQ� SURFHVV� SURYLGHV� LQGHSHQGHQFH� IURP� WKH� RYHUDOO�2+6�DUFKLWHFWXUH�� DQG� WKLV� LV� WKH�PDLQ� DGYDQWDJH� IURP� WKH�RWKHU�WHFKQLTXHV�GHVFULEHG�VR�IDU��3DUWLFXODUO\��DV�VKRZQ�LQ�ILJXUH���WKDW�SUHVHQWV� WKH�SURSRVHG�DUFKLWHFWXUH�� LW� LV� LQGLFDWHG�WKDW�QHLWKHU�WKH�VWUXFWXUH�RI�WKH�K\SHUPHGLD�FRPSRQHQWV�QRU�WKHLU�FRPPXQLFDWLRQ�SURWRFRO� VKRXOG� EH� FKDQJHG� ZKHQ� DQ� 2+6� GHYHORSHU� ZDQWV� WR�SXEOLVK�D�VHUYLFH�RQ�WKH�:HE�,W�PXVW�EH�FODULILHG�WKDW�WKH�WDUJHW�LV�QRW�WKH�2+6�LQWHJUDWLRQ�RI�D�:HE� %URZVHU� RU� DQ\� RWKHU� FOLHQW� VLGH� DSSOLFDWLRQ�� ,QVWHDG�� WKLV�LPSOHPHQWDWLRQ� SURFHVV� WDUJHWV� RQ� PDSSLQJ� VWUXFWXUH� VHUYHUV� WR�:HE�6HUYLFHV� LQ� RUGHU� WR�PDNH�2+6�IHDWXUHV� DFFHVVLEOH� WKURXJK�WKH� ,QWHUQHW��7KRVH�:HE�6HUYLFHV�EHKDYH� DV� FOLHQWV� IRU� WKH�2+6�EXW�WKH\�DOVR�EHKDYH�DV�VHUYHUV�WR�WKH�62$3�DZDUH�DSSOLFDWLRQV�$V�GLVFXVVHG�DERYH�� WKH�2+6�FRPPXQLW\�KDV�PDLQO\� IRFXVHG�RQ�WKH� LQWHJUDWLRQ�ZLWKLQ� WKLUG� SDUW\� FOLHQWV� ZLWK� D� YLHZ� WR� SURYLGH�K\SHUPHGLD� VHUYLFHV� WR� D� QXPEHU� RI� XVHU�IULHQGO\� DSSOLFDWLRQV��7KRVH� DWWHPSWV� XVXDOO\�XVH�HLWKHU�ZUDSSHUV�RU�FRPPXQLFDWRUV�RU�RWKHU�FRPPXQLFDWLRQ�DSSOLFDWLRQV�RI�VWUXFWXUH�VHUYHUV��VR�WKDW WKH�FOLHQWV� DUH� SURYLGHG� ZLWK� K\SHUPHGLD� DZDUHQHVV�� 7\SLFDOO\��ZUDSSHU�LPSOHPHQWDWLRQV� RI� FOLHQWV� RI� 2+6V� DUH� DG�KRF�
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LPSOHPHQWDWLRQV�� (DFK� WLPH�� DQ� 2+6� LQWHJUDWLRQ� ZLWK� DQ�DGGLWLRQDO� FOLHQW� DSSOLFDWLRQ� LV� QHHGHG�� WKH� QHFHVVLW\� WR� FUHDWH�DQRWKHU� DG�KRF� FRPPXQLFDWRU� DULVHV�� 7KHUHIRUH�� E\� DGRSWLQJ� WKH�SURSRVHG�PHWKRGRORJ\��WKH�HIIRUW� IRU� LQWHJUDWLQJ�QHZ�FOLHQWV�ZLOO�EH� VLJQLILFDQWO\� UHGXFHG�� 7HFKQLFDOO\�� LQ� RUGHU� WR� LQWHJUDWH� D�K\SHUPHGLD�VHUYLFH��WKH�FUHDWLRQ�RI�D�FRUUHVSRQGLQJ�62$3�VHUYHU�LV� UHTXLUHG��)XUWKHUPRUH�FRGLQJ�RI�FRPPXQLFDWLRQ�VKLPV�PD\�EH�QHFHVVDU\��7KH�QRWLRQ�RI�FRPPXQLFDWRU�KDV�EHHQ�UHIHUUHG LQ�>��@��+RZHYHU�LQ�WKH�SURSRVHG�DSSURDFK�WKLV�FRPPXQLFDWRU�UHVLGHV�RQ�VHUYHU� VLGH� DQG� KDV� WR� EH� FUHDWHG� RQO\� RQFH� IRU� D� VSHFLILF�K\SHUPHGLD�VHUYLFH�7KH�PDSSLQJ�RI�WKH�VWUXFWXUH�VHUYHU�WR�:HE�6HUYLFH�FUHDWHV�D�QHZ�PLGGOHZDUH�VHUYLFH��+HQFH��HYHU\�WLPH�DQ DSSOLFDWLRQ�QHHGV�2+6�VHUYLFHV�� WKH� VWHSV� RI� LQWHJUDWLRQ� PHWKRG� DUH� VLPSOH�� 7KH�JHQHUDWLRQ� RI� 62$3� FOLHQW� FDQ� EH� GRQH� DXWRPDWLFDOO\� �EDVHG� RQ�:HE�6HUYLFH�FRUUHVSRQGLQJ�:6'/�ILOH���%\�WKH�XVH�RI�WKH ZLGHO\DFFHSWHG� :HE� 6HUYLFHV�� WKH� SURYLVLRQ� RI� D� VHW� RI� K\SHUPHGLD�VHUYLFHV� LQ� WKH� ,QWHUQHW� WKURXJK� D� FRPPRQ� FRPPXQLFDWLRQ�SODWIRUP�LV�DFKLHYHG� 62$3�DZDUHDSSOLFDWLRQ62$3�&OLHQW
6SHFLILF&OLHQW:UDSSHU

6WUXFWXUH6HUYHU

62$3�DZDUHDSSOLFDWLRQ

6WUXFWXUH6HUYHU

62$3�&OLHQW

62$3�6HUYHU:UDSSHU

�D� �E�

&OLHQW6LGH &OLHQW6LGH

6HUYHU6LGH

6HUYHU6LGH2+3
2+3

62$3

)LJXUH����7KH�FODVVLF��D��DQG�WKH�SURSRVHG��E��DUFKLWHFWXUH�IRU�SURYLGLQJ�2+6�VHUYLFHV�WR�H[WHUQDO�DSSOLFDWLRQV���� 6WHSV7KH� VWHSV� RI� WKH� SURSRVHG� LPSOHPHQWDWLRQ� SURFHVV� DUH� WKH�IROORZLQJ�6HUYLFH� VSHFLILFDWLRQ�� 7KH� VHUYLFH� GHVLJQ� VWDUWV� ZLWK� WKH�VSHFLILFDWLRQ� RI� WKH� VHUYLFH� WKDW� ZLOO� EH� FUHDWHG�� 7KHUHE\�� WKH�VHUYLFH� WDVN�� WKH� WDUJHW� XVHU� JURXS� DQG� WKH� RSHUDWLRQV SURYLGHG�PXVW� EH�GHILQHG��$�YHU\ LPSRUWDQW� DVSHFW� RI� WKLV� VWHS� LV� WKH� IDFW�WKDW� WKHUH� LV� QR� DFWXDO� QHHG� WR� SURYLGH� RQH�WR�RQH� PDSSLQJ� WR�HYHU\� VHUYLFH� SURYLGHG� E\� WKH� 2+6�� :KDW� LV� PRUH�� WKHUH� LV� QR�QHHG� WR� GHILQH� D� :HE� 6HUYLFH� WKDW� PDSV� HYHU\� IXQFWLRQ� RI� WKH�VWUXFWXUH�VHUYHU�WR�RSHUDWLRQV��7KH�VHUYLFHV�FDQ�HPHUJH�E\�D�VLQJOH�K\SHUPHGLD� VWUXFWXUH� VHUYHU�RU�HYHQ�E\�D� VXEVHW�RI� WKH� IXQFWLRQV�VXSSRUWHG�E\�D�VWUXFWXUH�VHUYHU�LQ�DQ�2+6��)RU�H[DPSOH��WKH�GDWD�QDYLJDWLRQ�VHUYLFH��ZLWKRXW�DXWKRULQJ�ULJKWV��LQ�DQ�2+6�FRXOG�EH�SURYLGHG� DV� D� VHUYLFH� RQ� LWV� RZQ�� )XUWKHUPRUH�� YHUVLRQLQJ��VWRUDJH�� WUDQVDFWLRQ�DQG�VHDUFKLQJ�VHUYLFHV�FRXOG�EH�SXEOLVKHG�DV�LQGHSHQGHQW�:HE�6HUYLFHV�$� VLQJOH�:HE�6HUYLFH� LV� FRQVLVWHG�RI�D� VHW�RI� VLPSOH�RSHUDWLRQV��)RU�HDFK�RSHUDWLRQ��WKHUH�PXVW�EH�D�VSHFLILFDWLRQ�RI�WKH�QDPH��WKH�GHVFULSWLRQ�� WKH� W\SH�� WKH� ZD\� LW� LV� FDOOHG� E\� D� FOLHQW�� DQG� WKH�SDUDPHWHUV� LW� UHFHLYHV� DQG� SDVVHV�� (YHU\� RSHUDWLRQ� FDQ�PDS� RQH�RUH�PRUH�IXQFWLRQV�RI�WKH�VWUXFWXUH�VHUYHU�WR�:HE�6HUYLFH�:6'/�ILOH�FUHDWLRQ��$V�ORQJ�DV�WKH�GHILQLWLRQ�RI�WKH�VSHFLILFDWLRQV�LV� VHW�� D� GHVFULSWLRQ� RI� WKH� VHUYLFH� LV� FUHDWHG� XVLQJ�:6'/� LQ� D�

VLPSOH�;0/� IRUPDW�� 7KH� ODWWHU�:6'/� ILOH�ZLOO� FRPSULVH� RI� WKH�µJXLGH¶� IRU� WKH� GHYHORSPHQW� RI� WKH� VHUYLFH� DV� ZHOO� DV� RI� WKH�FUHDWLRQ�RI�WKH�62$3�FOLHQWV�(YHQ�WKRXJK��WKH�:6'/�ILOH�GHVFULEHV�WKH�:HE�6HUYLFH�$3,�ZLWK�D�ZHOO�GHILQHG�ZD\��:HE�6HUYLFH�GRFXPHQWDWLRQ�KDV�WR�H[LVW��7KLV�GRFXPHQWDWLRQ�QHHGV� WR� GHVFULEH� VSHFLILF�GHWDLOV� DERXW� WKH�FOLHQW�EHKDYLRU� DQG� WKH� FDOOLQJ� VHTXHQFH� RI� :HE� 6HUYLFH¶V� RSHUDWLRQV�JLYLQJ�WR�FOLHQWV�WKH�K\SHUPHGLD�SHUVSHFWLYH�RI�WKH�:HE�6HUYLFH�7KH� :HE� 6HUYLFH� LPSOHPHQWDWLRQ� DVVXPHV� WZR� EDVLF�FKDUDFWHULVWLFV��WKH�H[LVWHQFH�RI�WKH�:6'/�ILOH�RI�WKH�:HE�6HUYLFH�DQG� WKH� NQRZOHGJH�RI� WKH�$3,� RI� WKH� VWUXFWXUH� VHUYHU�� 7KH� IRUP�WKDW�WKH�2+6�$3,� LV�SURYLGHG�LV�QRW�DIIHFWLQJ�WKH�LPSOHPHQWDWLRQ�SURFHGXUH��7KH�PHWKRGRORJ\�GRHV� QRW� DOWHUQDWH� WKH� IXQFWLRQDOLW\�RI�WKH�2+6��EXW��RQ�WKH�FRQWUDU\��H[WHQGV�HDFK�RI�LWV�VHUYLFHV�LQ�D�YHU\�VLPSOH�DQG�FOHDU�ZD\�62$3�6HUYHU� FUHDWLRQ��7KH� GHYHORSPHQW� SURFHVV�FRQWLQXHV�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�D�62$3�VHUYHU��ZKLFK�FDQ�XVH�WKH�2+6�RU�VWUXFWXUH� VHUYHU� IXQFWLRQDOLW\� WKURXJK� LWV� $3,�� 7KLV� LV� D� IDLUO\�VLPSOH�SURFHGXUH�EHFDXVH�PRVW�RI�WKH�SUHVHQW�SURJUDPPLQJ�WRROV�FDQ� DXWRPDWLFDOO\� FUHDWH�62$3�VHUYHUV� DQG�FOLHQWV��DV� WKH\�VHHP�WR� EH� DZDUH� RI� WKHLU� XVHIXOQHVV� �0LFURVRIW� �QHW��'HOSKL� VWXGLR����HWF��7KH� FUHDWHG�:HE� 6HUYLFH�� VXSSRUWV� VHYHUDO� RSHUDWLRQV�� )RU� HDFK�RSHUDWLRQ� D� FRUUHVSRQGLQJ� LQWHUQDO� IXQFWLRQ� PXVW� EH� GHYHORSHG��7KLV�IXQFWLRQ�PXVW�DFFHSW�WKH�SDUDPHWHUV�SDVVHG�E\�WKH�FOLHQW�DV�D�VHUYLFH� UHTXHVW�� )XUWKHUPRUH�� WKH� IXQFWLRQ� PXVW� H[HFXWH� RQH� RU�PRUH� FDOOV� WR� WKH�2+6�� YLD� LWV�$3,�� DQG� WKHQ� UHWXUQ� D� UHVSRQVH��&RPPXQLFDWLRQ�EHWZHHQ�:HE�VHUYLFHV�DQG�2+6�VWUXFWXUH�VHUYHUV�UHTXLUHV�GDWD�VHWV�WR�EH�FRQYHUWHG�IURP�VWUXFWXUH�VHUYHU�VXSSRUWHG�GDWD� IRUPDW� LQWR�;0/ VWUXFWXUHV� DFFRUGLQJ� WR� WKH� FRUUHVSRQGLQJ�:6'/�ILOH�7KH� LQWHUQDO� IXQFWLRQV� RI� WKH� :HE� 6HUYLFHV� DUH� GLYLGHG� WR� D��VLPSOH�PDSSLQJ� IXQFWLRQV�DQG�E��FRPSOH[�IXQFWLRQV��7KH� VLPSOH�PDSSLQJ�IXQFWLRQV�DUH�WKRVH�WKDW�PDS�ZLWK�RQH�WR�RQH�UHODWLRQVKLS�WKH� FRUUHVSRQGLQJ� IXQFWLRQV� RI� VWUXFWXUH� VHUYHUV�� 2Q� WKH� RWKHU�KDQG�� WKH� FRPSOH[� IXQFWLRQV� FDOO� VHYHUDO� IXQFWLRQV� RI� VWUXFWXUH�VHUYHUV�DQG�FRPELQH�WKH�UHFHLYHG�UHVXOWV� DLPLQJ�WR SURYLGH�FOLHQWV�ZLWK� WKH� UHTXHVWHG� LQIRUPDWLRQ�� (YHU\� FRPSOH[� IXQFWLRQ�DFFRPSOLVKHV� D� VSHFLILF� WDVN�� DQG�KDV� LWV� RZQ�DOJRULWKP� WKDW�FDQ�EH�SUHVHQWHG�ZLWK�D�GLDJUDP�RI�WKH�XVHG�K\SHUPHGLD�IXQFWLRQV�DQG�WKH�RWKHU�GDWD�SURFHVVHV��,Q�RUGHU�WR�FODULI\�WKH�LGHDV�VWDWHG�DERYH��WKH�&%�2+6�FRQFHSWXDO�DUFKLWHFWXUH� >��@� ZLOO� EH WKH� JXLGH�� 7KH� :HE� 6HUYLFH� LV�LPSOHPHQWHG�DV�D�K\SHUPHGLD�FOLHQW��7KH�62$3�VHUYHU�VXEVWLWXWHV�WKH� FOLHQW� OD\HU� WKDW� XVHV� WKH� VWUXFWXUH� VHUYHU� $3,�� ,Q� DGGLWLRQ��62$3� IXQFWLRQV� WDNH� WKH� SODFH� RI� WKH� FOLHQW� LQWHUIDFH� WKURXJK� D�FOLHQW�$3,��ZKLFK�LV�WKH�$3,�RI WKH�:HE�6HUYLFH�GHVFULEHG�E\�WKH�:6'/�ILOH��7KLV�FUHDWLRQ�SURFHGXUH�UHVXOWV� LQ�D�QHZ�PLGGOHZDUH�OD\HU�� ZKLFK� DFWV� DV� FOLHQW� IRU� VWUXFWXUH� VHUYHU� DQG� DV� VHUYHU� IRU�WKLUG�SDUW\�DSSOLFDWLRQV��FOLHQW�OD\HU��62$3� &OLHQW� FUHDWLRQ�� 7KH� QH[W� SKDVH� LV� WR� GHYHORS� D� VLPSOH�62$3� FOLHQW�� 7KH� 62$3� FOLHQW� LV� XVHG� IRU� WHVWLQJ� WKH�FRPPXQLFDWLRQ� RI� WKH�:HE� 6HUYLFH�� ,W� LV�ZRUWK� PHQWLRQLQJ� WKDW�WKHUH� DUH� YDULRXV� WRROV� WKDW� FDQ� JHQHUDWH� D� 62$3� FOLHQW�DXWRPDWLFDOO\�� 7KHVH� WRROV� RQO\� QHHG� WR� NQRZ� WKH� 85,� RI� WKH�:6'/�GHVFULSWLRQ ILOH�RI�WKH�VHUYLFH�$ORQJ�ZLWK�WKH�FUHDWLRQ�RI�D�62$3�FOLHQW��D�VLPSOH�XVHU�LQWHUIDFH�LV�QHHGHG��7KH�XVHU�LQWHUIDFH�LV�UHTXLUHG�VR�DV�WKH�IXQFWLRQDOLW\�RI�WKH�:HE�6HUYLFH�WR�EH�FKHFNHG�



3XEOLFDWLRQ�� 7KH� SURSRVHG� PHWKRGRORJ\� LV� FRQFOXGHG� E\� WKH�SXEOLFDWLRQ�RI�WKH�:HE�6HUYLFH��$�:HE�6HUYLFH�LV�SXEOLVKHG�ZKHQ�LW�LV�UHJLVWHUHG�XVLQJ�8'',��+HQFH��WKH�GLVFRYHU\�SURFHGXUH�RI�WKH�:HE�6HUYLFH�LV�SRVVLEOH��$GGLWLRQDOO\��QHZ�GHVFULSWLRQ�ODQJXDJHV�KDYH� EHHQ� FUHDWHG�� VXFK� DV� '$0/�6� >�@�� SURYLGLQJ� VHPDQWLF�LQIRUPDWLRQ�DERXW�:HE�6HUYLFHV�'HVSLWH� WKH�IDFW�WKDW�D�W\SLFDO�:HE�6HUYLFH�SXEOLFDWLRQ�LV�IRUPHG�RQO\� E\� WKH� 8'',� UHJLVWUDWLRQ�� WKHUH� LV� DOVR� WKH� QHHG� RI� GHPR�VRIWZDUH� WKDW�LV�DYDLODEOH�WR�WKH�XVHUV�DQG�GHPRQVWUDWHV�WKH�XVDJH�RI� WKH� :HE� 6HUYLFH� �H�J� *RRJOH :HE� 6HUYLFH $3, DQG 'HPR6RIWZDUH >��@����� $GYDQWDJHV7KH� LPSOHPHQWDWLRQ� SURFHVV� GHVFULEHG� DERYH� SURYLGHV� D� VHW� RI�DGYDQWDJHV� LQ� FRQMXQFWLRQ� ZLWK� WKH� H[LVWLQJ� :HE� LQWHJUDWLRQ�WHFKQRORJLHV��)LUVWO\��:HE�6HUYLFHV�SURYLGH�E\�WKHPVHOYHV�D�VHW�RI�DGYDQWDJHV� WKDW� KDYH� EHHQ� PHQWLRQHG� EHIRUH�� 6HFRQGO\�� WKH�SURSRVHG� LPSOHPHQWDWLRQ� SURFHVV� SURYLGHV� WKH� IROORZLQJ�DGGLWLRQDO�DGYDQWDJHV�x 6LQFH�WKH�:HE�6HUYLFH�FUHDWLRQ�PHFKDQLVP�WDNHV�SODFH�LQ�WKH�FOLHQW� OD\HU� RI� WKH� VWUXFWXUH� VHUYHU�� QHLWKHU� VWUXFWXUH� RU�SURWRFRO� DOWHUDWLRQ�� QRU� WKH�2+6� RSHUDWLRQV�PRGLILFDWLRQ� LV�UHTXLUHG�x ,W�SURYLGHV� WKH�FDSDELOLW\�RI�FUHDWLQJ�VHOHFWLYH�VHUYLFHV�IURP�WKH�ZKROH�VHW�RI�WKH�K\SHUPHGLD�VHUYLFHV�x 7KH� DPRXQW� RI� WKH� FUHDWLRQ� WLPH� IRU� VXFK� VHUYLFH� LV� IDLUO\�UHGXFHG��0RVW�RI�WKH�WLPHV��WKH�RSHUDWLRQ�VRXUFH�FRGH�RI�WKH�:HE�6HUYLFH�LV�LGHQWLFDO�WR�WKH�2+6�FOLHQW�OD\HU�IXQFWLRQV��,Q�DGGLWLRQ��PRVW�GHYHORSPHQW�WRROV�IXOO\�VXSSRUW�62$3�VHUYLFH�FUHDWLRQ�x ,W� GRHV� QRW� DIIHFW� DW� RWKHU� 2+6� VHUYLFHV� DQG� LW� FDQ�VLPXOWDQHRXVO\�RSHUDWH�ZLWK�RWKHU�FRPSRQHQWV�DQG�FOLHQWV�RIWKH�2+6�x ,W� FDQ� HDVLO\� EH� H[WHQGHG�� ,Q� VXFK� FDVHV�� WKH� RQO\� UHTXLUHG�WDVNV� DUH� WKH� HQULFKPHQW� RI� WKH�:6'/� GHVFULSWLRQ� ILOH� DQG�WKH�DGGLWLRQDO�FUHDWHG�RSHUDWLRQV�LPSOHPHQWDWLRQ���� 'UDZEDFNV7KH� PDLQ� GUDZEDFN� LV� HQFRXQWHUHG� LQ� WKH� HDUO\� VWHSV� RI� WKH�SURSRVHG� PHWKRGRORJ\�� 7KDW� KDSSHQV� EHFDXVH� LW� LV� GLIILFXOW� WR�GHILQH�D�:HE�6HUYLFH�ZLWK�VLPSOH�RSHUDWLRQV��IURP�D�FRPSOLFDWHG�V\VWHP�%HVLGHV�� ZKHQ� WKH� 2+6� $3,� RU� WKH� FRQWHQW� W\SH� FKDQJHV�G\QDPLFDOO\�� LW� PD\� EH� LV� LPSRVVLEOH� WR� FRPSOHWHO\� GHILQH� WKH�UHTXHVW� DQG� UHVSRQVH� SDUDPHWHUV� RU� HYHQ� WKH� RSHUDWLRQ� DW� DOO��:6'/�GHVFULSWRU�ILOH�FDQQRW�EH�G\QDPLFDOO\�FKDQJHG�)LQDOO\�� VRPH� LPSRUWQDQW� LVVXHV� OLNH�4R6�� WUDQVDFWLRQ� LIRUPDWLRQ�DQG�VHTXULW\�LVVXHV�DUH�QRW�\HW�IXOO\�UHVHDUFKHG�DQG�VWDQGDUL]HG�LQ�:HE�6HUYLFHV��� &$6(�678'<��0$33,1*�%$%</21�6(59,&(6�72�:(%�6(59,&(67KH� PDLQ� JRDO�� WKDW� OHG� WR� SURSRVLQJ� WKLV� PHWKRGRORJ\� ZDV� WR�H[WHQG�VRPH�RI�%DE\ORQ�6\VWHP�VHUYLFHV�DV�:HE�6HUYLFHV��$�EULHI�RYHUYLHZ� RI� WKH� %DE\ORQ� 6\VWHP� LV� SUHVHQWHG� QH[W� �D� PRUH�GHWDLOHG� GHVFULSWLRQ� FDQ� EH� IRXQG� LQ� >��@��� DV� ZHOO� DV� D� :HE�6HUYLFH�FUHDWLRQ�H[DPSOH�

��� $UFKLWHFWXUH�DQG�6SHFLILFDWLRQ�2I�%DE\ORQ�6\VWHP����� 2YHUDOO7KH�%DE\ORQ�� V\VWHP�LV�EDVHG�RQ�WKH�LGHD�WR�FUHDWH�DQ�LQWHJUDWHG�IUDPHZRUN� DLPLQJ� WR� SURYLGH� PXOWLSOH� FDWHJRUL]DWLRQ� VHUYLFHV�XVLQJ�DEVWUDFWLRQV�PHW�LQ�WD[RQRPLHV��7KH�PDLQ�JRDO�LV�WR�SURYLGH�GHYHORSHUV�ZLWK�DQ�HDV\�DQG�IDVW�ZD\�WR�FRQVWUXFW�,QWHUQHW�VHUYLFHV�IRU�LWHP�FDWHJRUL]DWLRQ�7KH�PRGHO�KDV�WKH�IROORZLQJ�IHDWXUHV��7KH�PDLQ�HQWLW\�RI�WKH�GDWD�PRGHO� LV� WKH� REMHFW� HQWLW\� FDOOHG� µLWHP¶� LQ� ZKLFK� VHYHUDO�FKDUDFWHULVWLFV�DUH�DVVLJQHG��(DFK�LWHP�FDQ�EH�LQVHUWHG�LQ�D�VLQJOH�FDWHJRU\��(DFK�FDWHJRU\�LV�LGHQWLILHG�E\�D�JURXS�RI�FKDUDFWHULVWLFV�DQG�PD\�FRQWDLQ�D�VHW�RI�LWHPV�RU�RWKHU�FDWHJRULHV��IRUPXODWLQJ�D�WUHH�VWUXFWXUH�� 7KH� V\VWHP� VXSSRUWV� WKH� FUHDWLRQ� RI� FDWHJRU\�VKRUWFXWV� LQ� RWKHU� FDWHJRULHV� RI� D� WUHH�� JLYLQJ� WKH� QRWLRQ� RI�UHOHYDQFH�� )LQDOO\�� WKH�PHDQLQJ� RI� DVVRFLDWLRQ� LV� DOVR� GHILQHG�� D�VSHFLILF� UHODWLRQVKLS� EHWZHHQ� GLIIHUHQW� WUHH� FDWHJRULHV� WKDW� DUH�EHLQJ�XVHG�IRU�DXWRPDWLF�WUHH�WR�WUHH�LWHP�WUDQVIHUULQJ�DQG�VKDULQJ�'XULQJ� WKH� GHVLJQ�DQG� LPSOHPHQWDWLRQ�RI�%DE\ORQ�6\VWHP��WKHUH�ZDV� VSHFLDO� FDUH� IRU� WZR� LQQRYDWLQJ� IHDWXUHV� IRU� 2+6V� D�� XVHU�PDQDJHPHQW�DQG�FDWHJRU\�VKDULQJ�FDSDELOLWLHV�DQG��E��DVVRFLDWLRQ�FDSDELOLWLHV� EHWZHHQ� VLPLODU� FDWHJRULHV� RI� GLIIHUHQW� WD[RQRPLHV��WDUJHWLQJ� RQ� DXWRPDWLF� XSGDWH� RI� DOO� WKH� FRPPRQ� LQWHUHVW�FDWHJRULHV�� 7KLV� IHDWXUH� DOORZV� HQG� XVHUV� WR� JHW� QRWLILHG� ZKHQ�DVVRFLDWHG�FDWHJRULHV�RI�RWKHU�WD[RQRPLHV�FKDQJH��H�J��ZKHQ�LWHPV�DUH�DGGHG�RU�GHOHWHG��7KH� WDUJHWHG� WDVN� LV� WR� UHGHILQH�%DE\ORQ�6\VWHP�DV�DQ� LQWHJUDWHG�FRPSRQHQW� VXSSRUWLQJ� WD[RQRPLF� VHUYLFHV� LQ� &%�2+6V� VXFK� DV�&DOOLPDFKXV�>��@������ $UFKLWHFWXUH%DE\ORQ¶V�DUFKLWHFWXUH�FRQVLVWV�RI�WKUHH�OD\HUV��D��WKH�VWRUDJH�OD\HU�WKDW� LV� UHVSRQVLEOH� IRU� VWRULQJ� DQG� PDQDJLQJ� WKH� VWUXFWXUDO� DQG�QRQ�VWUXFWXUDO� LQIRUPDWLRQ� LPSRUWHG� LQWR� WKH� V\VWHP�� E�� WKH�WD[RQRPLF� PDQDJHPHQW� OD\HU� WKDW� SURYLGHV� WD[RQRPLF� FUHDWLRQ�DQG�PDQLSXODWLRQ�VHUYLFHV�DQG�F�� WKH�FOLHQW� OD\HU��ZKLFK�FRQVLVWV�RI� HLWKHU� LQGHSHQGHQW� DSSOLFDWLRQV� RU� VHYHUDO� WUHH�VWUXFWXUH�DSSOLFDWLRQV� WKDW� SURYLGH� WUHH� VHUYLFH� GHYHORSPHQW� FDSDELOLWLHV��7KH� FRQFHSWXDO� DUFKLWHFWXUH� RI� %DE\ORQ� V\VWHP� LV� SUHVHQWHG� LQ�ILJXUH���7KH� VWRUDJH�OD\HU�DQG�WKH�WD[RQRPLF�PDQDJHPHQW�OD\HU�FRPSULVH�RI� WKH� EDVLF� LQIUDVWUXFWXUH� WKDW� SURYLGHV� WD[RQRPLF� VHUYLFHV� IRU�GHYHORSHUV��0RUH� VSHFLILFDOO\�� WKH� VWRUDJH� OD\HU� LV� WKH� UHSRVLWRU\�RI� WKH� V\VWHP��FRPSRVHG�E\� WKH� VWUXFWXUH� VWRUDJH�V\VWHP�DQG� WKH�GDWD� VWRUDJH� V\VWHP�� 7KH� VWUXFWXUH� VWRUDJH� V\VWHP� VWRUHV� DQG�RUJDQL]HV�WKH�VWUXFWXUDO�LQIRUPDWLRQ�ZKLOH�WKH�GDWD�VWRUDJH�V\VWHP�LV� UHVSRQVLEOH�IRU� WKH�XVHU�LPSRUWHG�GDWD��%HVLGHV��WKH�WD[RQRPLF�OD\HU� SURYLGHV� EDVLF� WD[RQRPLF� PDQDJHPHQW� FDSDELOLWLHV� WR� WKH�V\VWHP� E\� VHUYLQJ� VWUXFWXUH� DQG� FRQWHQW� PDQDJHPHQW� DV�ZHOO� DV�VKDULQJ� DQG� FRPSDULVRQ� UHTXHVWV�� 7KH� NHUQHO� RI� WKLV� OD\HU� LV� D�WD[RQRPLF� VWUXFWXUH� VHUYHU�� ZKLFK� LV� UHVSRQVLEOH� IRU� WKH�WD[RQRPLF�VWUXFWXUH�FUHDWLRQ��PDQDJHPHQW� DQG�VWRULQJ�DV�ZHOO�DV�WKH� GDWD� FDWHJRUL]DWLRQ� UHTXHVWV�� 7KH� FRPPXQLFDWLRQ� ZLWK� WKH�FOLHQW�OD\HU�LV�DFKLHYHG�XVLQJ�WKH�+773�SURWRFRO��VHQGLQJ�WKH�GDWD�LQ�D�YHU\�VLPSOH�;0/�IRUPDW�

� ,QVSLUHG�E\�WKH�KDQJLQJ�JDUGHQV�RI�%DE\ORQ



%DE\ORQ�7UHH�0DQDJHPHQW6WUXFWXUH�6HUYHU
6WRUDJH�/D\HU

&OLHQW&OLHQW

%RRNPDUN'LUHFWRU\�6HUYLFH
%RRNPDUN'LUHFWRU\�6HUYLFH 'RFXPHQW0DQDJHPHQW6HUYLFH

'RFXPHQW0DQDJHPHQW6HUYLFH &OLHQW&OLHQW
&OLHQW &OLHQW/D\HU

)LJXUH����&RQFHSWXDO�%DE\ORQ�DUFKLWHFWXUH��7KH�OHYHO�GLYLVLRQ�DQG�WKH�VHUYLFHV�QDPLQJ�ZDV�PDGH�DFFRUGLQJ�WR�WKH�&%�2+6�DUFKLWHFWXUH���� 2IIHULQJ�%DE\ORQ�7D[RQRPLF�VHUYLFHV�WKURXJK�:HE�6HUYLFHV7KH�WDUJHW�LV�WR�H[WHQG�VRPH�%DE\ORQ�6HUYLFHV�LQWR�WKH�,QWHUQHW�DV�:HE�6HUYLFHV��%HORZ�WKHUH�LV�DQ�H[DPSOH�IRU�WKH�FUHDWLRQ�RI�VXFK�D�:HE�6HUYLFH�6HUYLFH�VSHFLILFDWLRQ��7KH�%DE\ORQ�6\VWHP�LV�FXUUHQWO\�PDQDJLQJ�D� VHW� RI� WD[RQRPLF� VWUXFWXUHV�� HDFK�RQH�RI�ZKLFK� LV� XVHG� IRU� WKH�FDWHJRUL]DWLRQ�RI�W\SH�VSHFLILF�SLHFHV�RI�LQIRUPDWLRQ��2QH�RI�WKHVH�WD[RQRPLHV� LV� FDOOHG� %DE\ORQ� 85/� 0DQDJHU�� :HE� 8VHUV� FDQ�SHUIRUP� QDYLJDWLRQ� DQG� DXWKRULQJ� WDVNV� XVLQJ� WKH� %DE\ORQ�85/�0DQDJHU�LQ�D�:HE�GLUHFWRU\�VHUYLFH�1H[W�� ZH� GHILQH� D� VLPSOH� VHUYLFH� FDOOHG�%DE\ORQB:HE'LUHFWRU\6HUYLFH� WKDW� SURYLGHV� IUHH� QDYLJDWLRQ�FDSDELOLWLHV�RYHU�%DE\ORQ�85/�WD[RQRPLHV��7KH�VHUYLFH�SURYLGHG�WR�SXEOLF��SURKLELWV�WKH�DXWKRULQJ�HLWKHU�RI�WKH�WUHH�RU�WKH�GDWD��7KH�:HE'LUHFWRU\6HUYLFH�FRPPXQLFDWHV�ZLWK�62$3�RYHU�+773��7KH�DYDLODEOH�RSHUDWLRQV�DUH��� 'R2SHQ&DWHJRU\�� 62$3 5HTXHVW ± 5HVSRQVH $FWLRQ � 7KH�RSHUDWLRQ�RSHQV�D�FDWHJRU\�DQG�UHWXUQV�DOO�WKH�VXE�FDWHJRULHV�DQG�WKH�XUOV�LQFOXGHG��� 'R*HW&DWHJRU\3DWK�� 62$3 5HTXHVW ± 5HVSRQVH $FWLRQ �7KH�RSHUDWLRQ�UHWXUQV�WKH�DEVROXWH�SDWK�RI�WKH�FDWHJRULHV�WKDW�D�XVHU�PXVW�IROORZ�WR�ILQG�D�FHUWDLQ�FDWHJRU\��� 'R*HW8UO&DWHJRU\�� 62$3 5HTXHVW ± 5HVSRQVH $FWLRQ �5HWXUQV�WKH�FDWHJRU\�LQ�ZKLFK�D�VSHFLILF�XUO�LV�ORFDWHG��� 'R6HDUFK8UO�� 62$3 5HTXHVW ± 5HVSRQVH $FWLRQ � 5HWXUQV�WKH�FDWHJRULHV�DQG�WKHLU�XUOV�E\�WKHLU�WLWOH�:6'/�ILOH�FUHDWLRQ� )RU�HDFK�RSHUDWLRQ��ZH�GHILQH�WKH�SDUDPHWHUV�DQG� ILQDOO\� ZH� FUHDWH� WKH� %DE\ORQB:HE'LUHFWRU\6HUYLFH�:6'/�ILOH�>�@�62$3�6HUYHU�FUHDWLRQ��)ROORZLQJ�WKH�SURSRVHG�PHWKRGRORJ\��ZH�FUHDWH� D� 3+3�62$3� VHUYHU�� XVLQJ� D FRUUHVSRQGLQJ� 3+3�62$3�XQLW >��@��LQ�ZKLFK�ZH�GHILQH�WKH�85,�RI�WKH�:6'/�ILOH�$IWHUZDUGV�� IRU� HDFK� RSHUDWLRQ� GHILQHG�� D� IXQFWLRQ� WKDW� DFFHSWV�DQG� UHWXUQV� WKH� SURSHU� SDUDPHWHUV� LV� FUHDWHG�� )RU� LQVWDQFH�� WKH�'R2SHQ&DWHJRU\� IXQFWLRQ� MXVW� UHFHLYHV� WKH� FDWHJRU\� LG� DQG� WKHQ�FDOOV� WKH� %DE\ORQ� VHUYHU¶V� SURFHGXUHV� *HW&KLOGUHQ�LGFDWHJUR\��DQG�*HW1RGH,WHPV�LGFDWHJRU\��� 7KHQ�� LW� FRQYHUWV� WKH� GDWD� �XVLQJ�;6/�DQG�;0/�SDUVLQJ��LQ�62$3�RULHQWHG�GDWD��7KLV�LV�D�FRPSOH[�IXQFWLRQ��2Q�WKH�RWKHU�KDQG�� WKH� IXQFWLRQV�XVHG�IRU� WKH�ODVW�WKUHH�

RSHUDWLRQV� �'R*HW&DWHJRU\3DWK�� 'R*HW8UO&DWHJRU\��'R6HDUFK8UO��DUH�VLPSOH�PDSSLQJ�IXQFWLRQV��7KHVH�IXQFWLRQV�MXVW�FDOO�WKH�FRUUHVSRQGLQJ�%DE\ORQ�VHUYHU�IXQFWLRQ�DQG�UHWXUQ�WKH�GDWD�LQ�62$3�IRUPDW�62$3� &OLHQW� FUHDWLRQ�� $� 3+3�62$3� �WHVWLQJ�� FOLHQW� LV� FUHDWHG��EDVHG� RQ� WKH� FRUUHVSRQGLQJ�:6'/� ILOH� DQG� WKH� FRPPXQLFDWLRQ�ZLWK� WKH� :HE� 6HUYLFH� LV� WHVWHG�� 1H[W�� D� SODLQ�:HE� ,QWHUIDFH� LV�FUHDWHG�VR�WKH�:HE�'LUHFWRU\�6HUYLFH�7UHH� WR�EH�YLVLEOH��$�GHPR�VLWH�RI�%DE\ORQ¶V�:HE�6HUYLFH�LV�ORFDWHG�LQ�>�@�3XEOLFDWLRQ��7KH�ODVW�LPSRUWDQW�WDVN�LV�WR�SXEOLVK�WKH�FUHDWHG�:HE�6HUYLFH� WKURXJK� 8'',�� $OVR�� LW� LV� UDWKHU� VLPSOH� WR� FUHDWH� D�FRUUHVSRQGLQJ� GHPR� YHUVLRQ�� 7KLV� LV� DFKLHYHG� E\� D� VOLJKWWUDQVRIPDWLRQ� RI� WKH� DOOUHDG\� FUHDWHG� WHVWLQJ� FOLHQW�� 7KHQ� LW� LV�SXEOLVKHG DV�DQ�'RZQORDGDEOH�'HPR�9HUVLRQ���� 5HVXOWHG�DUFKLWHFWXUHV7KH LPSOHPHQWDWLRQ SURFHVV��ZKLFK ZDV SUHVHQWHG LQ WKH SUHYLRXVVXEVHFWLRQ��FDQ DFW DV�D�³JXLGH´��D�µF�FODVV¶�DSSURDFK��VR�WKDW�QHZ�:HE� 6HUYLFHV� DUH� FUHDWHG� RU� H[LVWLQJ�:HE� 6HUYLFHV� DUH� DOWHUHG��7KH� FRQFHSWXDO� DUFKLWHFWXUH� ZKHQ� D� QHZ� VHUYLFH� LV� DGGHG� LQ�%DE\ORQ�6\VWHP�LV�DOWHUHG�WR�WKH�VFKHPD�SUHVHQWHG�LQ�ILJXUH����LQ�ZKLFK� :HE� 6HUYLFH� UHTXHVWHU� LV� DQ\� 62$3�DZDUH� QHWZRUN�DSSOLFDWLRQ�� ,Q� ILJXUH� �� WKH� FRPELQDWLRQ� EHWZHHQ� WKH� IRUPHU�FRQFHSWXDO�DUFKLWHFWXUH�VFKHPD�RI�%DE\ORQ�6\VWHP��ILJXUH����DQG�WKH�VFKHPD�RI�WKH�XVDJH�RI�:HE�6HUYLFHV��ILJXUH����LV�REYLRXV�

%DE\ORQ�7UHH�0DQDJHPHQW6WUXFWXUH�6HUYHU
6WRUDJH�/D\HU

:HE�6HUYLFH5HTXHVWHU 8'',5HJLVWU\
6RDS�5HTXHVW��5HVSRQVH

&OLHQW&OLHQW&OLHQW6RDS6HUYHU66�$3,

:HE6HUYLFH

5HJLVWUDWLRQ���3XEOLFDWLRQ

:6'/

6HDUFK�RI�D:HE�6HUYLFH
:6'/�RIUHVXOW�VHUYLFH

)LJXUH����0DSSLQJ�D�%DE\ORQ�6HUYLFH�WR�:HE�6HUYLFH�$Q� LQWHUHVWLQJ� DVSHFW� RI� WKH� SURSRVHG� :HE� 6HUYLFH� FUHDWLRQ�SURFHVV�RFFXUV�ZKHQ� VRPHRQH� WULHV� WR� FUHDWH�D�:HE�6HUYLFH� WKDW�KDV�PDSSHG�DOO� WKH�VHUYLFHV�SURYLGHG�E\�WKH�2+6��,Q�WKLV�FDVH��D�FHQWUDO� :HE� 6HUYLFH� LV� LPSOHPHQWHG�� 7KLV� FHQWUDO� :HE� 6HUYLFH�FDQ� VHUYH� RWKHU� VSHFLILF�SXUSRVH�:HE� 6HUYLFHV�� ,Q� WKLV�ZD\�� WKH�ZKROH�2+6�$3,� LV� H[WHQGHG� WKURXJK�D� VLQJOH�:HE�6HUYLFH��7KH�PDLQ� GUDZEDFN� RI� WKLV� DVSHFW� LV� WKDW� LQ� PRVW� FDVHV� WKLV�LPSOHPHQWDWLRQ�ZLOO�EH�UDWKHU�WULFN\�GXH�WR�WKH�FRPSOH[LW\�RI�WKH�RSHUDWLRQV�RI�2+6V�FRPSRQHQWV��1HYHUWKHOHVV��%DE\ORQ�V\VWHP�H[KLELWV�D�FRQWUROOHG�FRPSOH[LW\�DW�WKH� IXQFWLRQDO� OHYHO�� 7KHUHIRUH�� WKH� LPSOHPHQWDWLRQ� RI� D� FHQWUDO�:HE� 6HUYLFH� LV� SRVVLEOH�� IRU� WKH� SURFHVV� RI� D� ODUJH� VHW� RI�WD[RQRPLF� VHUYLFHV�� %\� WKLV� ZD\� %DE\ORQ� V\VWHP¶V� VHUYLFHV� DUH�RIIHUHG� WKURXJK� D� VLQJOH�:HE� 6HUYLFH��7KH� UHVXOWHG� DUFKLWHFWXUH�LQ�WKLV�FDVH��IRU�%DE\ORQ�6\VWHP�LV�SUHVHQWHG�LQ�ILJXUH����



%DE\ORQ�7UHH�0DQDJHPHQW6WUXFWXUH�6HUYHU
6WRUDJH�/D\HU

&OLHQW&OLHQW&OLHQW���
:HE6HUYLFH

6RDS6HUYHU6RDS�&OLHQW
:HE�6HUYLFH

6RDS�5HTXHVW��5HVSRQVH
6RDS6HUYHU66�$3,

:6'/

6RDS6HUYHU6RDS�&OLHQW
:HE�6HUYLFH

)LJXUH����)XOO�PDSSLQJ�RI�%DE\ORQ�VWUXFWXUH�VHUYHU��� )8785(�:25.7KH� IXWXUH�ZRUN� RI� WKH� DSSURDFK�SUHVHQWHG� LQ� WKLV�SDSHU� IRFXVHV�RQ� WKH� LPSOHPHQWDWLRQ� RI� D� VHW� RI� WRROV� WKDW� FDQ� DXWRPDWLFDOO\�SURGXFH�:HE�6HUYLFHV�IURP�80/�VFKHPDV�7KHUH�DUH�D�YDULHW\�RI�WRROV�DYDLODEOH�WKDW�FDQ�FUHDWH�D�:6'/�ILOH�IURP� DQ� ,'/� GHILQLWLRQ� RI� D� VHUYLFH�� ,Q� DGGLWLRQ�� PRVW� RI� WKH�PRGHUQ� SURJUDPPLQJ� ODQJXDJHV� DQG� VRPH� VWDQG�DORQH� WRROV� FDQ�JHQHUDWH� WKH� 62$3�6HUYHU� DQG� 62$3� FOLHQW� FRGH� RU� H[HFXWDEOH�EDVHG� RQ� D� JLYLQJ� :6'/� ILOH�� 7KH� PDLQ� JRDO� LV� WR� EXLOG� DQ�LQWHJUDWHG� GHYHORSHU� IUDPHZRUN� DEOH� WR� JHQHUDWH� :HE� 6HUYLFH�VNHOHWRQ� VRXUFHV� WKDW�KDYH�K\SHUPHGLD�DZDUHQHVV�DQG�PDS�HYHU\�K\SHUPHGLD�VWUXFWXUH�VHUYHU�IXQFWLRQ��7KLV�IUDPHZRUN�ZLOO�EH�DEOH�WR� FUHDWH� DOVR�DXWRPDWLFDOO\�:HE�6HUYLFH�FOLHQWV� WKDW� VXSSRUW� WKH�62$3�FRPPXQLFDWLRQ�ZLWK�:HE�6HUYLFH�7KH� &RQVWUXFW� GHYHORSPHQW� HQYLURQPHQW� >���� ��@� SURYLGHV�GHYHORSPHQW� WRROV� WKDW� DVVLVW� WKH� V\VWHP� GHYHORSHUV� LQ� WKH�JHQHUDWLRQ� RI� VHW� RI� VHUYLFHV� WKDW�PDNH� XS� D� K\SHUPHGLD� V\VWHP�>��@��&RQVWUXFW�FRXOG�EH�H[WHQGHG�LQ�RUGHU� �D��WR�VXSSRUW�,'/�WR�:6'/�WRROV�DQG��E�� WR�UHEXLOG�&6&��FRQVWUXFW�VHUYLFH�FRPSLOHU��VR� WKDW� LW� FUHDWHV� DOVR� D� PDSSHG� :HE� 6HUYLFH� EDVHG� RQ� WKH�VWUXFWXUH�VHUYHU��DV�RXWOLQHG�LQ�ILJXUH���
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