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��� 0HWHRU,QIRFRVP�GHYHORSHG� WKH 0(7(25��0DQDJLQJ�(QG�7R�(QG�$SSOLFDWLRQV��WRROV��,1)��������(DSS6�� WKH�0(7(25�(QWHUSULVH�$SSOLFDWLRQ�6XLWH�RI� WRROV�DQG�VHUYLFHV� H[SORLWV� &25%$�� -DYD�� DQG� ,QWHUQHW�EDVHG�FRPSRQHQW�PLGGOHZDUH�WR�KHOS�HQWHUSULVHV�PHHW�WKHLU�DSSOLFDWLRQ� LQWHJUDWLRQ� UHTXLUHPHQWV�� HVSHFLDOO\� LQ�WKH�FRQWH[W�RI�PDQDJLQJ�PLVVLRQ�FULWLFDO�SURFHVVHV��7KH�ZRUNIORZ�LV�GHILQHG�LQ�0HWHRU�DV�³KXPDQ�DF�WLYLWLHV� DQG� DXWRPDWHG� WDVN� LPSOHPHQWHG� DV� KHWHUR�JHQHRXV�DSSOLFDWLRQ�DQG�WUDQVDFWLRQV´��7KH�0(7(25�($SS6��)LJ�����FRQVLVWV�RI�D�VXLWH�RI IRXU� VHUYLFHV� DQG� WRROV�� ($SS%XLOGHU�� ($SS5H�SRVLWRU\�� (DSS(QDFWPHQW� �25%:RUN�� :HE:RUN��DQG�($SS0DQDJHU��($SS%XLOGHU� LV� D� WRRONLW� WR� JUDSKLFDOO\� VSHFLI\�DQG�EXLOG�D�ZRUNIORZ�UHODWHG�WR�DQ�HQWHUSULVH�DSSOL�FDWLRQ��LQFOXGLQJ�WDVNV��GDWD�REMHFWV��DQG�WKH�WDVN LQ�YRFDWLRQ� GHWDLOV��+XPDQ� RU� DXWRPDWHG� WDVNV� FDQ� EH�UXQ� RQ� DQ\� QHWZRUNHG� FRPSXWHU�� 7KH� WDVN� GHVLJQ�WRRO�SURYLGHV� LQWHUIDFHV� WR�YDULRXV� H[WHUQDO� WDVN�GH�YHORSPHQW� WRROV� �H�J���0LFURVRIW¶V�)URQW3DJH� WR� GH�VLJQ� WKH� LQWHUIDFH� RI� D� KXPDQ�RULHQWHG� WDVN�� RU� D�UDSLG� DSSOLFDWLRQ� GHYHORSPHQW� WRRO��� ($SS%XLOGHU�KDV�WKH�FDSDELOLW\�WR�PRGHO�FRPSOH[�DQG�YDULHG�WDVNV�LQ�D�FRQFHSWXDO�DQG�HDV\�WR�XVH�PDQQHU� WKDW�VKLHOGV�WKH� GHVLJQHU� RI� WKH� HQWHUSULVH� DSSOLFDWLRQ� IURP� WKH�XQGHUO\LQJ�GHWDLOV�RI�WKH�LQIUDVWUXFWXUH�RU�WKH�UXQWLPH�HQYLURQPHQW�� ,W� FRPPXQLFDWHV� ZLWK� UHSRVLWRU\� VHU�YLFHV�($SS5HSRVLWRU\� PDLQWDLQV� LQIRUPDWLRQ� DERXW�ZRUNIORZ� DQG� DVVRFLDWHG� EXVLQHVV� SURFHVVHV�� ,W� LV�DYDLODEOH� WR� WKH�EXLOGHU� VHUYLFHV� DQG� DOVR� WR� WKH�HQ�DFWPHQW� VHUYLFHV� WR� SURYLGH� QHFHVVDU\� LQIRUPDWLRQ�DERXW�WKH�ZRUNIORZ�DSSOLFDWLRQ�WR�EH�HQDFWHG��7KHUH�DUH�WZR�DYDLODEOH�($SS(QDFWPHQW�VHUYLFHV�� 25%:RUN� DQG� :HE:RUN�� %RWK� 25%:RUN� DQG�:HE:RUN� XVH� D� IXOO\� GLVWULEXWHG� RSHQ� DUFKLWHFWXUH��EXW� :HE:RUN� LV� D� FRPSDUDWLYHO\� OLJKWZHLJKW� LP�SOHPHQWDWLRQ�WKDW�LV�ZHOO�VXLWHG�IRU�WUDGLWLRQDO�ZRUN�IORZ�� KHOS�GHVN�� DQG� GDWD� H[FKDQJH� DSSOLFDWLRQV��25%:RUN�LV�EHWWHU�VXLWHG�IRU�PRUH�GHPDQGLQJ��PLV�VLRQ�FULWLFDO� HQWHUSULVH� DSSOLFDWLRQV� UHTXLULQJ� KLJK�VFDODELOLW\�� UREXVWQHVV� DQG� G\QDPLF� PRGLILFDWLRQV��%RWK�KDYH�FRGH�JHQHUDWRUV�WKDW�LQWHUSUHW�WKH�VWDQGDUG�SURFHVV�GHILQLWLRQV�JHQHUDWHG�E\�($SS%XLOGHU��WKHVH�GHILQLWLRQV�FDQ�EH�RSWLRQDOO\�VWRUHG�LQ�D�UHSRVLWRU\���,Q�WKH�FDVH�RI�25%:RUN��WKH�FRGH�JHQHUDWRU�RXWSXWV�



VSHFLILFDWLRQV� IRU� WDVN� VFKHGXOHUV� �LQFOXGLQJ� WKHLU�URXWLQJ� LQIRUPDWLRQ��� WDVN� LQYRFDWLRQ� GHWDLOV�� GDWD�REMHFW� DFFHVV� LQIRUPDWLRQ�� XVHU� LQWHUIDFH� WHPSODWHV��DQG� RWKHU� QHFHVVDU\� GDWD�� 7KH� FRGH� JHQHUDWRU� DOVR�RXWSXWV� QDWLYH� FRGH� �LQ� -DYD��QHFHVVDU\� WR�PDLQWDLQ�DQG�PDQLSXODWH� EXVLQHVV� GRPDLQ� REMHFWV� FUHDWHG� E\�($SS%XLOGHU�
+XPDQ�3DUWLFLSDQWV�8VHUV

($SSI(QDFWPHQW
($SSI5HSRVLWRU\

($SSI%XLOGHU ($SSI0DQDJHU

'DWDEDVH $SSOLFDWLRQ

:HEZRUN 25%ZRUN
($SS6&RPSRQHQW�0LGGOHZDUH��&RUED��-DYD��:HE�0(7(25�($SS6��*HQHUDWHG�:UDSSHUV�7DVN�

)LJXUH����0(7(25�(DSS6���,1)������0HWHRU� DSSOLHV� WKH�PRVW� SRSXODU� FRPPXQLFDWLRQ�VWDQGDUGV�� &25%$�,,23�� -DYD�� -'%&�� DQG� +773��7KHVH� WHFKQRORJLHV� LQ� UHODWLRQ� ZLWK� PLQGIXOQHVV�DERXW�VHFXULW\�DVSHFWV�DOORZ�,QIRFRVP�WR�UHFRPPHQG�0HWHRU� WR� ZRUN� QRW� RQO\� LQ� EXVLQHVV�� EXW� DOVR� LQ�KHDOWKFDUH� RU�GHIHQFH�GRPDLQ��0HWHRU� VXSSRUWV� WZR�SODWIRUPV�RQO\��6RODULV�DQG�:LQGRZV�17��EXW�-'%&�DQG� +773� LQWHUIDFHV� JLYH� SRVVLELOLW\� WR� FRQQHFW� WR�WKH� ($SS6� ZRUNIORZ� DV� D� FOLHQW� IURP� DQRWKHU�PD�FKLQH� �+773�� DQG� WR� XVH� DOPRVW� DOO� GDWDEDVHV��-'%&���7KHUH�LV�D�JUDSKLFDO�LQWHUIDFH�WR�PDQDJH�DOO�DVSHFWV�RI�ZRUNIORZ��EXW�QRW�DOO� WKLQJV�FDQ�EH�GRQH�JUDSKLFDOO\� �RQO\�DERXW�����RI�DGYDQFHG�FRGH�JHQ�HUDWLRQ��� ,QIRFRVP� KRZHYHU�� LQ� RSSRVLWLRQ� WR� RWKHU�FRPSDQLHV� FUHDWLQJ� ZRUNIORZ�FRQQHFWHG� WRROV��PDNHV�DGPLVVLRQ�RI�LWV�OLPLWDWLRQV�
��� %($�:HE/RJLF�3URFHVV�,QWHJUDWLRQ%($�:HE/RJLF�3URFHVV�,QWHJUDWLRQ��%($�������LV�D�SDUW� RI� D� ODUJHU� HQYLURQPHQW� SURGXFHG� E\� %($��ZKLFK� FDQ� EH� FRQVLGHUHG� WR� KROG� D� PDUNHW� OHDGLQJ�SRVLWLRQ�LQ�LQWHJUDWLRQ�PLGGOHZDUH��,W�KDV�WKH�OLPLWD�WLRQ�WKDW�D�XVHU�FDQQRW�VHSDUDWHO\�XVH�LWV�FRPSRQHQWV��H�J��� WKHUH� DUH� QR� PHDQV� WR� LQYRNH� DSSOLFDWLRQV�ZLWKRXW�WKH�%($�DSSOLFDWLRQ�VHUYHU���&UHDWLRQ� RI� D� ZRUNIORZ� LV� LQWXLWLYH� DQG� HQDEOHV�EXVLQHVV� DQDO\VWV� GHVLJQLQJ� DQG� PDQDJLQJ SURFHVV�IRU�ZKLFK� WKH� ,7� VWDII�SURYLGHV� WKH� WHFKQLFDO�H[SHU�WLVH� QHHGHG�� 7KHUH� LV� WKH� SRVVLELOLW\� WR� LPSOHPHQW�PXOWLSOH� YHUVLRQV� RI� D� SURFHVV� WHPSODWH�� 7KHVH� FDQ�KDYH� GLIIHUHQW� SURFHVV� HOHPHQWV�� H�J�� FRQWUROOHG� E\�GDWH��:HE/RJLF� 3URFHVV� ,QWHJUDWRU� JLYHV� WKH� SRVVL�ELOLW\�RI�PRQLWRULQJ�DQG� UHSRUWLQJ� WKH�SURFHVV� IORZ��7UDFNLQJ� SURFHVV� HIILFLHQF\�ZLWK� UHDO�WLPH�GDWD� DQG�VWDWLVWLFDO�PHWULFV� LV� SHUIRUPHG�ZLWKRXW� LQWHUUXSWLQJ�

RQ�JRLQJ� SURFHVVHV�� 7KH� WRRO� FDQ� EH� GHSOR\HG�ZLWK�FRQILGHQFH�XVLQJ�WKH�KLJK�DYDLODELOLW\��VHFXULW\��VFDO�DELOLW\�� DQG� PDQDJHPHQW� IHDWXUHV� RI� WKH� %($�:H�E/RJLF�3URFHVV�,QWHJUDWRU��)LJ�����

)LJXUH���%($�:HE/RJLF�3URFHVV�,QWHJUDWRU��%($������
��� 7,%&27KH� 7,%&2�$FWLYH(QWHUSULVH� OLQH� RI� H�EXVLQHVV� LQ�IUDVWUXFWXUH� SURGXFWV� �7,%� ������ VXSSRUWV� EXVLQHVV�DXWRPDWLRQ�E\�FUHDWLQJ�DQ�LQWHJUDWHG�QHWZRUN�RI�DS�SOLFDWLRQV�� GDWDEDVHV� DQG� LQIRUPDWLRQ�� $FWLYH(QWHU�SULVH�LV�DLPHG�DW�EULQJLQJ�WRJHWKHU�GLVSDUDWH�DSSOLFD�WLRQV� LQ� DQ� HQWHUSULVH� IRU� UHDO�WLPH� FURVV� V\VWHP�LQIRUPDWLRQ� IORZ�� 7,%&2� $FWLYH(QWHUSULVH� LQWH�JUDWHV�DSSOLFDWLRQV�VXFK�DV�6$3��3HRSOHVRIW��6LHEHO��&ODULI\��9DQWLYH��2UDFOH�� ,QIRUPL[��0LFURVRIW�� ,%0��1HWVFDSH��DQG�RWKHUV��)URP�DQ�DUFKLWHFWXUDO�SRLQW�RI�YLHZ�$FWLYH(QWHUSULVH� FDQ� EH� FRQVLGHUHG� WR� FRQVWL�WXWH� D� UDWKHU�DGYDQFHG�SURGXFW� 7KH�FRPPXQLFDWLRQ�EDFNERQH� VXSSRUWV� &25%$� DQG� &20��7,%�2EMHFWEXV��7KH� V\VWHP� LV� EDVHG� RQ� D� 3XEOLVK�6XEVFULEH�PHFKDQLVP�� UHVRXUFHV� �DSSOLFDWLRQV��XVHU��PXVW�UHJ�LVWHU� WR� UHFHLYH� PHVVDJHV�� ZKLFK� PD\� EH� VDIHO\�WUDQVPLWWHG��7,%�(7;���7KXV�WKH�VRIWZDUH�UHDOLVHV�D�0HVVDJH�%URNHU� �7,%�0HVVDJH%URNHU��� )RU� PRVW�QHHGHG� DSSOLFDWLRQV� DGDSWHUV� DUH� DYDLODEOH�� 7,%&2�FR�RSHUDWHV� ZLWK�<DKRR� DQG�1HWVFDSH� LQ� WKH� SRUWDO�DUHD�DQG�ZLWK�&LVFR�LQ�WKH�QHWZRUN�DUHD�
��� $67$,�5��$67$,�5��LV�EDVHG�RQ�VWDQGDUGV�IRU�FRPPXQLFDWLRQ�DQG� LQWHJUDWLRQ� �)LJ�� ���� ,WV� &25%$�EDVHG� EURDG�FDVWLQJ�EXV�UHDOLVHV�DQ�RSHQ�PHVVDJLQJ�V\VWHP�FRP�SOLDQW�WR�7(6�VWDQGDUG�IURP�&),��&/$%��������$6�7$,�5�� LV� DYDLODEOH� IRU� VHYHUDO� RSHUDWLRQ� V\VWHPV��6RODULV��:LQGRZV�17� ���� DQG�:LQGRZV������ SODW�IRUPV��7KH�PXOWL�VLWH� FDSDELOLWLHV� RI� WKH�:06�SUR�YLGH�WKH�SRVVLELOLW\�RI� LQYRFDWLRQ�RI� WRROV�DQG�UHIHU�ULQJ� WR� VHUYLFHV� ORFDWHG� RQ� GLIIHUHQW� ORFDWLRQV�� WKXV�DOORZ� WKH�PDQDJHPHQW� RI� GHFHQWUDOLVHG� DQG� GLVWULE�XWHG� WHDPZRUN�� $67$,��*8,� UHSUHVHQWV� D� SURFHVV�DV� D� QXPEHU� RI� UHODWHG� RSHUDWLRQV� FDOOHG� ZRUNIORZ�



DFWLYLWLHV��ZKLFK�GHSHQGHQFLHV�DUH�FRQWUROOHG�E\� WKH�:06��

)LJXUH����$67$,��DUFKLWHFWXUH��&/$%������
7KH�V\VWHP�SURYLGHV�WKH�EDVLF�IXQFWLRQDOLW\�IRU�JDWK�HULQJ�DGGLWLRQDO�VHUYLFHV�LQWR�LWV�HQYLURQPHQW��8VLQJ�$67$,���WKH�XVHU�FDQ�LQFRUSRUDWH�VWDQGDUG�VRIWZDUH�WRROV�DQG�VHUYLFHV� OLNH�06�2IILFH��PDLO�VHUYLFHV��DV�ZHOO� DV� PRUH� VSHFLDOLVHG� DSSOLFDWLRQV� OLNH� &$'�WRROV�
��� 5(8%(15(8%(1� VWDQGV� IRU� 5(FRQILJXUDEOH� DQG� UH8VDEOH�%HQFKPDUNLQJ� (1YLURQPHQW�� 7KLV� FRQVWLWXWHV� DQ�DFDGHPLF�SURMHFW�WKDW�KDV�EHHQ�FRQGXFWHG�DW�WKH�&RO�ODERUDWLYH�%HQFKPDUNLQJ�/DERUDWRU\ �&%/�������DW�WKH�1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��5DOHLJK��86$���5(8%(1�HQYLURQPHQW�KDV�EHHQ�FRGHG�LQ� WKH�VFULSW�ODQJXDJH�7FO�7N��DV�ZHOO�DV��([SHFW DQG�UFV��7KH�SUR�MHFW�KDV�GHYHORSHG�D�QHZ�;�:LQGRZV�PDQDJHU� WKDW�HQDEOHV�ZRUN�ZLWK�GLVWULEXWHG�DSSOLFDWLRQV�5(8%(1� FRPSULVHV� D� IHZ� PRGXOHV�� QDPHO\��5HXEHQ'HVNWRS� �GHVNWRS� PDQDJHU� DQG� HYHQW�YLHZHU��� 2PQL%URZVHU� �EURZVHU� RI� DYDLODEOH�ZRUN�IORZV���:RUNIORZ�0DQDJHU��2EMHFW�'HILQLWLRQ�7HP�SODWHV��:RUNIORZ�/LEUDULHV�:RUN� LQ� WKH� 5(8%(1� HQYLURQPHQW� FRQVWLWXWHV�PDLQO\� ZRUNIORZ� GHILQLWLRQ� DQG� PRGLILFDWLRQ�� � $�W\SLFDO�ZRUNIORZ� IRU� D� GLVWULEXWHG� DSSOLFDWLRQ� FRP�SULVHV�� �� GLVWULEXWHG�PDFKLQHV� �KRVW�QRGHV��� DSSOLFD�WLRQV� DQG� SURJUDPV� �SURJUDP� QRGHV��� GDWD� �GDWD�QRGHV���DV�ZHOO�DV��GHFLVLRQ�SRLQWV��GHFLVLRQ�QRGHV��:RUNIORZ�0DQDJHU�LV�UHVSRQVLEOH�IRU�DGGLQJ��GH�OHWLQJ��HGLWLQJ�DQG�OLQNLQJ�RI�YDULRXV�W\SHV�RQ�QRGHV��/LQNV� EHWZHHQ� QRGHV� UHSUHVHQW� WKHLU� UHODWLRQVKLSV���(DFK�QRGH�PXVW�EH�SUHFLVHO\�GHILQHG�XVLQJ�GHGLFDWHG�HGLWRUV��3URJUDP�'HILQLWLRQ�0DQDJHU�LV�XVHG�IRU�H[�DPSOH� IRU�GHILQLWLRQ�RI�D�SDWK�RI�DQ�H[HFXWDEOH�SUR�JUDP�ZLWK�DOO�UHTXLUHG�SDUDPHWHUV��5(8%(1� LV� RQH� RI� D� YHU\� IHZ� WRROV� WKDW� KDYH�EHHQ�WDUJHWHG�DW�HQJLQHHULQJ�DSSOLFDWLRQV��2ULJLQDOO\�� 5(8%(1� ZDV� EDVHG� SUHGRPLQDQWO\�RQ�81,;�WRROV��$SSOLFDWLRQ� LQ� LWV� QHZHU�YHUVLRQ�RI�WKH� VFULSW� ODQJXDJHV�7FO�7N DQG�([SHFW� DOORZHG� IRU�GHYHORSPHQW� RI� GLVWULEXWHG� ZRUNIORZV�� ZKLOH� DGGL�

WLRQ�RI�WKH�;�VHUYHU�KDV�HQDEOHG��LQWHUDFWLRQ�RI�XVHUV�ZLWK� JUDSKLFDO� WRROV�� 8VH� RI� 6DIH�7FO�� DQG� ODWHU�:HE:LVH7FO7N� KDV� DVVXUHG� EDVLF� VHFXULW\� PHFKD�QLVPV�DQG�HQDEOHG�D�UHPRWH�DFFHVV�WKURXJK�DQ�,QWHU�QHW�EURZVHU�5(8%(1� KDV� EHHQ� H[WHQGHG� UHFHQWO\� WR� DV\Q�FKURQRXV� DQG� V\QFKURQRXV� FROODERUDWLYH 2P�QL)ORZ�2PQL'HVN�HQYLURQPHQW� ZKHUH 2PQL)ORZ�LV�D� XQLYHUVDO FOLHQW�� ZKLFK� FUHDWHV� *8,� EDVHG� RQ�FGW0/� �H[WHQGHG�;0/��GHVFULSWLRQ� RI� D� WDVN� IORZ��7KLV�GHVFULSWLRQ�FRPSULVHV�DOO�QHFHVVDU\�LQIRUPDWLRQ�RQ�GDWD��SURJUDPV�DQG�WKHLU�UHODWLRQVKLSV��2PQL'HVN�DUFKLWHFWXUH� FRPSULVHV� WZR� VHUYHUV�� QDPHO\� $V\Q�FKURQRXV� *URXS� 6HUYHU DQG� 6\QFKURQL]LQJ� *URXS�6HUYHU�� 7KHVH� VHUYHUV� PDLQWDLQ� 3URMHFW� 'DWD� $U�FKLYHV��:RUNIORZ�/LEUDULHV��2EMHFW�2ZQHUVKLS�7DEOH�DQG ,QWHU�FOLHQW� 6\QFKURQL]DWLRQ� 7DEOH IRU� SURMHFW�SDUWLFLSDQWV�ZRUNLQJ� LQ� ERWK� DV\QFKURQRXV� DQG� FRO�ODERUDWLYH� PRGHV� �)LJ�� ���� &RPPXQLFDWLRQ� DPRQJ�UHPRWH� WRROV� LV� WUDQVSDUHQW� WR�D�XVHU�DQG� LW� LV�EDVHG�RQ�WKH�7&3�SURWRFRO�ZLWK�WKH�XVH�RI�FOLHQWV��OLNH��WHO�QHW�� VVK��KWWS��$OVR�PRUH�XQLYHUVDO�VRFNHW�EDVHG�VR�OXWLRQ��H�J���-DYD50,��LV�VXSSRUWHG��0DQDJHPHQW�RI�GLVWULEXWHG� GDWD� XVHV� &96� �&RQFXUUHQW� 9HUVLRQLQJ�6\VWHP���$�QHZ�YHUVLRQ�RI�2PQL)ORZ�KDV�EHHQ� UH�FHQWO\� UHOHDVHG� IRU�81,;��/LQX[��0DF26�DQG�:LQ�GRZV�17��

)LJXUH����5(8%(1�DUFKLWHFWXUH��&%/�����E�
2QH� RI� WKH� DGYDQWDJHV� RI� 5(8%(1� LV� UHFRQ�ILJXUDELOLW\� RI� LWV� ZRUNIORZV�� 'HPRV� RI 5(8%(1�ZRUNIORZV�DUH�DYDLODEOH�DW� WKH�1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\� �&%/� ����D��� 'HSOR\PHQW� RI� 5(8%(1�WR� D� ODUJH� VFDOH� FROODERUDWLYH� GLVWULEXWHG� GHVLJQ�KDV�EHHQ�UHSRUWHG�LQ��&%/�����E��

��� 6XPPDU\�RQ�:06V:H� FRPPHQFH� ZLWK� DQ� H[HFXWLYH� VXPPDU\� RI� WKH�SUHYLRXVO\�LQWURGXFHG�WRROV�JLYHQ�LQ�D�SHUVSHFWLYH�RI�:06V�GHSOR\PHQW�LQ�HQJLQHHULQJ�HQYLURQPHQWV��2QH�FDQ�EDVLFDOO\�GLVWLQJXLVK�WZR�W\SHV�RI�DSSOL�FDWLRQV��7KH�ILUVW�FDWHJRU\ XVHV�D� OLPLWHG QXPEHU�RILQWHJUDWHG� WRROV� RQ� RQH� RU�PRUH� FRPSDWLEOH� V\VWHP�SODWIRUPV� �H�J��8OWLPXV���7KHVH�ZRUNIORZV� DUH� XVX�DOO\� XVHG� WR� PDQDJH� LQWHUQDO� GRFXPHQW� IORZ�

6\QFKURQL]LQJ*URXS�6HUYHU $V\QFKURQRXV*URXS�6HUYHU
7RROVHUYHU

3URMHFW'DWD�$UFKLYHV

,QWHU�FOLHQW�6\QFKURQL]DWLRQ�7DEOH 2EMHFW�2ZQHUVKLS�7DEOH

8QLYHUVDOXVHUFRQILJXUDEOHFOLHQW
8QLYHUVDOXVHUFRQILJXUDEOHFOLHQW
8QLYHUVDOXVHUFRQILJXUDEOHFOLHQW

7RROVHUYHU
7RROVHUYHU:RUNIORZ/LEUDULHV

6\QFKURQL]LQJ*URXS�6HUYHU $V\QFKURQRXV*URXS�6HUYHU
7RROVHUYHU

3URMHFW'DWD�$UFKLYHV

,QWHU�FOLHQW�6\QFKURQL]DWLRQ�7DEOH 2EMHFW�2ZQHUVKLS�7DEOH

8QLYHUVDOXVHUFRQILJXUDEOHFOLHQW
8QLYHUVDOXVHUFRQILJXUDEOHFOLHQW
8QLYHUVDOXVHUFRQILJXUDEOHFOLHQW

7RROVHUYHU
7RROVHUYHU:RUNIORZ/LEUDULHV



7DEOH����6XPPDU\�RI�VHOHFWHG�ZRUNIORZ�PDQDJHPHQW�V\VWHPV
8OWLPXV 046HULHV $FWLRQ�5HTXHVW�6\V�WHP

0HWHRU %($�3URFHVV�,QWHJUDWRU
7,%&2 $67$,� 5(8%(1

6HUYHU�&OLHQW�3ODWIRUPV
17 2YHU����SODWIRUPV 176RODULV�+3�8;�$,;

176RODULV 176RODULV$,;+3�8;
176RODULV+3�8;

6RODULV17 8QL[�/LQX[�0DF26�176WDQGDUGV�6XSSRUWHG +773�2'�%&�&20�'&20
&25%$�+773�50,'&20

&25%$�+773�-DYD�-'%&
'%&��-�((�(-%�-06�;0/

&25%$(-%7$(
&25%$7(6 +773��66+��66/��-DYD��;0/��7FO�7N7RROV�,QWHJUDWLRQ OLPLWHG XQOLPLWHG XQOLPLWHG XQOLPLWHG XQOLPLWHG XQOLPLWHG XQOLPLWHG XQOLPLWHG

6HFXULW\ � � �� � � � �0RQLWRULQJ�	�UHSRUWLQJ � �� � � � �
*UDSKLF�,QWHUIDFH � � � � � � � �
6FDODELOLW\ � � � � � �
7KH�GRFXPHQWV� FDQ� FRQWDLQ�GDWD� IURP� VSHFLILHG�GD�WDEDVHV��ZKLFK� VLPSOLI\� DQG� VSHHG�XS� WKHLU� FUHDWLRQ�DQG�GLVWULEXWLRQ�2WKHUV�DOORZ�WKH�XVHU�WR�VSHFLI\�DQG�DGDSW�DQ\�DS�SOLFDWLRQ��DOPRVW�DOO�RI�WKHP�DOORZ�DGDSW�DSSOLFDWLRQ�JUDSKLFDOO\��� QHHGHG� LQ� EXVLQHVV� SURFHVV�� %HVLGHV�GRFXPHQW� DQG� GDWD�PDQDJLQJ�� WKHVH�ZRUNIORZV� FDQ�SHUIRUP�DQ\�DFWLYLW\� LQ�EXVLQHVV�SURFHVV�WKDW�FDQ�EH�UHDOLVHG�E\�DQ�DSSOLFDWLRQ��H�J��PDUNHW�VWDWXV�SURJQR�VHV���$Q� LPSRUWDQW�JHQHUDO�DGYDQWDJH�RI�D�ZRUNIORZ�LV�WKDW� LW� W\SLFDOO\� VXSSRUWV� PDQ\� V\VWHP� SODWIRUPV��7KLV� ZLGHQV� LWV� XWLOLW\� SURYLGLQJ� PRUH� DSSOLFDWLRQV�DQG�EHWWHU�DFFHVVLELOLW\�)RU�ZRUNIORZ�PDQDJHPHQW�V\VWHPV�WKH�VXSSRUWHG�FRPPXQLFDWLRQ�VWDQGDUGV�DUH�YHU\�LPSRUWDQW���8SSHU�VSHFLILHG�ZRUNIORZ�PDQDJHPHQW� V\VWHPV� DSSO\� WZR�RU�PRUH�RI�WKHVH�VWDQGDUGV��7KH�EHVW�FRPPXQLFDWLRQ�VWDQGDUG� IURP� WKH� YLHZSRLQW� RI� D�ZRUNIORZ� XVHU� LV�+773�7KH�PRVW� LPSRUWDQW� IHDWXUHV� RI� VHOHFWHG�ZRUN�IORZ�PDQDJHPHQW�V\VWHPV�DUH�VXPPDULVHG� LQ�7DEOH��� 2QO\� WKH� &25%$� VWDQGDUG� DVVXUHV� VHFXUH� GDWD�WUDQVIHU�� 7KH� SRVVLELOLW\� RI� D� ZRUNIORZ� FRQWUROOLQJ�LQGHSHQGHQW�RI�GDWH� LV�YHU\�XVHIXO� LQ�EXVLQHVV�SURF�HVVHV�� ,Q� RQH� FDVH� D� WHPSODWH� RI� D� ZRUNIORZ� LV�FKDQJHG�LQ�WLPH��%($��LQ�WKH�VHFRQG�RQH�D�VHOHFWHG�ZRUNIORZ�RU�DFWLYLW\�LV�WULJJHUHG�E\�GDWH��8OWLPXV���0DQ\� RI� WKH GLVFXVVHG� :06V� DSSOLFDWLRQV� DQG�FRUUHVSRQGLQJ� IHDWXUHV� GHVFULEHG� LQ� WKLV� VHFWLRQ� DUH�DSSOLFDEOH� WR�&ROODERUDWLYH�(QJLQHHULQJ� DQG� JUHDWO\�HDVH� ZRUN� RI� GLVWULEXWHG� HQJLQHHUV� FROODERUDWLQJ� LQ�FRPPRQ�SURMHFWV��1HYHUWKHOHVV�� WKHUH�DUH�VRPH�VSH�FLDO� UHTXLUHPHQWV�� ZKLFK� PD\� GHPDQG� DGGLWLRQDO�IXQFWLRQDOLW\�� 3DWULNDOLV� HW� DO�� �3DWULNDOLV� ������ GH�VFULEH�D�VFHQDULR�IRU�FROODERUDWLYH�HQJLQHHULQJ�LQ�WKH�DUHD� RI� DXWRPRWLYH� PDQXIDFWXULQJ� ZKLFK� JLYHV� LP�

SRUWDQW�LQVLJKWV��7KH�DXWKRUV�VWDWH�WKDW�WKRVH�LQVLJKWV�VKRXOG� OHDG� WR� WKH�GHYHORSPHQW�RI� LQWHUDFWLYH��HDV\�WR�XVH� WRROV�ZKLFK�DUH�ZHOO� LQWHJUDWHG�LQ� WKH�RYHUDOO�ZRUN� IORZ�� 7KH� GHYHORSPHQW� RI� VXFK� WRROV� IRU� D�JLYHQ�GRPDLQ�UHTXLUHV��� 7KH�H[WHQVLYH�XQGHUVWDQGLQJ�RI�GRPDLQ�SUDFWLFHV�DQG�QHHGV� 7KH� FRPSUHKHQVLRQ� RI� WKH� SULQFLSOHV RI� UHPRWH�FROODERUDWLRQ�DQG�YLVXDO�FRPPXQLFDWLRQ� 7KH� DSSOLFDWLRQ� RI� DGYDQFHV� LQ� FRPSXWLQJ� WHFK�QRORJLHV� LQ� D�YDULHW\� RI� FRPSXWHU� VFLHQFH� DUHDV��LQFOXGLQJ� GDWD� FRPSUHVVLRQ�� YLVXDOLVDWLRQ�� KX�PDQ�FRPSXWHU� LQWHUDFWLRQ�� UHPRWH� FROODERUDWLRQ��GLJLWDO�OLEUDULHV��DQG�GHVLJQ�DXWRPDWLRQ��DQG�GDWD�H[FKDQJH� VWDQGDUGV� DQG� HIILFLHQW� FRPSUHVVLRQ�DQG� PHPRU\� XWLOLVDWLRQ� WHFKQLTXHV� WR� IDFLOLWDWH�WKH� GHWDLOHG� UHSUHVHQWDWLRQ� RI� FRPSOH[� REMHFWV�IRU�PDQXIDFWXULQJ�SURFHVVHV�
� &2//$%25$7,9(�,3�'(6,*1

)LJXUH����+DUGZDUH�FRPSRQHQW�GHVLJQ�ZRUNIORZ



,3�GHVLJQ�PHWKRGRORJ\�KDV�EHHQ�LPSOHPHQWHG�LQWR�$67$,��ZRUNIORZ��$OO�DSSOLHG�('$�WRROV�ZHUH�LQ�WHJUDWHG�WR�DOORZ�DXWRPDWLF�FUHDWLRQ�RI�D�ILQDO�SURG�XFW� LQ� D� ELW�VWUHDP� IRUP� IURP� DQ� ,3� PRGHO�� ZKLFK�ZDV�IXOO\�YHULILHG�GXULQJ�ZRUNIORZ�LPSOHPHQWDWLRQ�$� KDUGZDUH� FRPSRQHQW� ZRUNIORZ� ZDV� FUHDWHG�EDVHG�RQ�WKH�VWDQGDUGLVHG�,3�GHVLJQ�IORZ��7KH�WRROV�DSSOLHG�LQ�D�GHVLJQ�SURFHVV�UDQ�RQ�6RODULV�DQG�:LQ�GRZV������SODWIRUPV�7KH�ZRUNIORZ�ZDV�GLYLGHG� LQWR�WZR�VXFFHVVLYHO\�SHUIRUPHG� VXE�ZRUNIORZV� �)LJ����� UXQQLQJ�RQ� WKHVH�SODWIRUPV��6XE�ZRUNIORZ����FRQWDLQLQJ�PRGHOOLQJ�RI�DQ� ,3� FRPSRQHQW� LQ�9+'/��LWV� VLPXODWLRQ�DQG�V\Q�WKHVLV�DFWLYLWLHV�UDQ�RQ�6RODULV�SODWIRUP��,WV�RXWSXW�LQ�D� QHWOLVW� IRUP� LV� DQ� LQSXW� IRU� 6XE�ZRUNIORZ��� �)LJ������ZKLFK�LV�SDUWO\�SHUIRUPHG�RQ�:LQGRZV������DQG�SDUWO\� RQ� 6RODULV�� 7KH� PDLQ� DFWLYLW\� ;LOLQ[� WRROV�:LQGRZV� ������ FRQVLVWV� RI� SODFHPHQW� 	� URXWLQJ��ELW�VWUHDP� JHQHUDWLRQ� DQG� EDFN�DQQRWDWLRQ�� ,WV� RXW�SXWV�LQ�9+'/�DQG�6')�IRUPDWV�DUH�XVHG�LQ�WKH�QH[W�DFWLYLW\�6LPXODWLRQ�DIWHU�,PSOHPHQWDWLRQ��6RODULV��WR�YDOLGDWH�WKH�UHVXOWV�RI�WKH�LPSOHPHQWDWLRQ��7KH�RWKHU�DFWLYLWLHV�FDQ�EH�SHUIRUPHG�RQ��ERWK�SODWIRUPV�

)LJXUH����;LOLQ[�WRROV�VXE�ZRUNIORZ
7KH� GHYHORSHG� ,3� GHVLJQ� ZRUNIORZ� ZDV� VXFFHV�VLYHO\� YHULILHG� LQ� D� FROODERUDWLYH� GHVLJQ�RI� D� VHUYR�PHFKDQLVP�GULYHU�IRU�WKH�KHOPHW�HQJLQH�XVHG�IRU�RS�WLFDO�FDPHUD�SURWHFWLRQ�,QWHU�GRPDLQ� FRQQHFWLRQV�� ZKLFK� KDYH� WR� FURVV�ILUHZDOOV�� DUH� D� NH\�SUREOHP� LQ�$67$,��FROODERUD�WLYH� LQIUDVWUXFWXUH�� 7KH� FROODERUDWLYH� ZRUNIORZ� FDQ�EH� HVWDEOLVKHG�ZKHQ� WKHUH� DUH� QR� ILUHZDOOV� RU� WKRVH�ILUHZDOOV� DUH� QRW� YHU\� UHVWULFWLYH�� ,Q� WKLV� FDVH�� WKH�,7&*DWH�ZLWK�+773�WXQQHOOLQJ�VRIWZDUH�ZDV�XVHG�WR�FRQQHFW� FROODERUDWLYH� GRPDLQV�� $OVR�� LW� ZDV� QHFHV�VDU\� WR� XVH� D�PDFKLQH�ZLWK�6RODULV� RU�/LQX[� RSHUD�WLRQ� V\VWHP� IRU� +773� WXQQHOOLQJ�� ZKLFK� GRHV� QRW�VXSSRUW�:LQ�����

� &21&/86,2160DMRULW\� RI� WRGD\¶V�ZRUNIORZ�PDQDJHPHQW� V\VWHPV�HLWKHU� LV� GHGLFDWHG� WR� GRFXPHQW� RU� WR� HQWHUSULVH� UH�VRXUFHV� PDQDJHPHQW�� ([FHSW� IRU� VRPH� DFDGHPLF�SURWRW\SHV� OLNH� 5(8%(1�� :(/'� :06� �:(/'��������� RU� $67$,�5��� WKHUH� DUH� QR� FRPPHUFLDOO\�DYDLODEOH�:06V�WKDW�DUH�VXLWHG�IRU�GLVWULEXWHG�HQJL�QHHULQJ� GHVLJQ� IORZ� VXSSRUW� FRPELQHG� ZLWK� GHVLJQ�WRRO�LQWHJUDWLRQ�DQG�PDQDJHPHQW�:RUNIORZ�PDQDJHPHQW�V\VWHPV�FDQ�EH�XVHIXO�IRU�FROODERUDWLYH�HQJLQHHULQJ��2XU�H[SHULPHQWV�ZLWK�FRO�ODERUDWLYH� VHUYLFHV� XVLQJ� $67$,�5�� PDQDJHPHQW�V\VWHP�LQGLFDWHG��KRZHYHU��WKDW�RQH�RI�WKH�PRVW�LP�SRUWDQW� IDFWRUV� WKDW� OLPLW� WKH� GHSOR\PHQW� RI� WKRVH�V\VWHPV� LQ� HQJLQHHULQJ� HQYLURQPHQW� LV� WKH� VHFXULW\�SUREOHP��7KH� FROODERUDWLRQ� DQG� WKH� VHFXULW\� DVSHFWVVHHP�WR�EH�DOZD\V�LQ�D�WUDGH�RII�UHODWLRQ��('$�FRP�SDQLHV�� HVSHFLDOO\� WKRVH�ELJ�RQHV�� DUH�YHU\� VHQVLWLYH�DERXW� WKH�DVSHFW�RI�VHFXULW\��6LPXODWLRQ�DQG�V\QWKH�VLV�WRROV�DUH�PRVW�IUHTXHQWO\�SXW�EHKLQG�ILUHZDOOV�WKDW�FRQVWLWXWHV� D� UHDO� FKDOOHQJH� IRU� WKH� LQWHJUDWLRQ� RI�WKRVH�GHVLJQ�WRROV�IURP�GLIIHUHQW�VLWHV�DQG�ORFDWLRQV��2XU� UHFHQW�ZRUN�ZLWKLQ� WKH� IUDPHZRUN�RI� WKH�(�&ROOHJ� SURMHFW� LV� DLPHG� DW� WKH� GHYHORSPHQW� RI� FRO�ODERUDWLYH� VHUYLFHV� HQDEOLQJ� ZLGH� DUHD� HQJLQHHULQJ�FROODERUDWLRQ��ZKLOH� HIIHFWLYHO\� GHDOLQJ�ZLWK� WKH� VH�FXULW\�DQG�PDQ\�RWKHU�NLQGV�RI�FURVV�GRPDLQ�LVVXHV��
� 5()(5(1&(6
%($� ������ %($� :HEORJLF� ,QWHJUDWLRQ� ± %XVLQHVV� 3URFHVV�0DQDJHPHQW�KWWS���ZZZ�EHD�FRP�SURGXFWV�ZHEORJLF�LQWHJUDWLRQ�ZOLBEL]BSURFHVVPJPWBGV�SGI%($�������%($�:HEORJLF�,QWHJUDWLRQKWWS���ZZZ�EHD�FRP�SURGXFWV�ZHEORJLF�LQWHJUDWLRQ�LQGH[�VKWPO&%/�����D��&%/�'HPRV�KWWS���ZZZ�FEO�QFVX�HGX�GHPRV��&%/�����E��9HOD�3URMHFW�RQ�&ROODERUDWLYH�'LVWULEXWHG�'HVLJQ��1HZ�&OLHQW�6HUYHU�,PSOHPHQWDWLRQ��VXEPLWWHG�WR�((7LPHV�KWWS���ZZZ�FEO�QFVX�HGX�SXEOLFDWLRQVBPLVF������((7LPHV�YHOD�SGI&%/�������&ROODERUDWLYH�%HQFKPDUNLQJ�/DERUDWRU\KWWS���ZZZ�FEO�QFVX�HGX�&/$%�������&�/DE��$67$,��7HFKQLFDO�2YHUYLHZKWWS���ZZZ�F�ODE�GH�DVWDLU�WHFKQLFDO�KWPO&52�������&URVVIORZ�KWWS���ZZZ�FURVVIORZ�RUJ�&XWNRVN\� ������ &XWNRVN\� 0�� 7HQHQEDXP� -��� *OLFNVPDQ� -���0DGHIDVW�� $Q� ([HUFLVH� LQ� &ROODERUDWLYH� (QJLQHHULQJ� RYHU�7KH�,QWHUQHW��&RPPXQLFDWLRQV�RI�WKH�$&0��6HSW��������YRO������QR�����KWWS���PDGHIDVW�VWDQIRUG�HGX�$&0BSDSHU�KWPO''(&6� ������ .RNRV]ND� $��� 1JX\HQ� 4�� 7��� 6LHNLHUVND� .���3DZODN�$���2EUHEVNL�'���/XJRZVNL�1��'LVWULEXWHG�'HVLJQ�RI�6HPLFRQGXFWRU�,3�%DVHG�RQ�7KH�:RUNIORZ�&RQFHSW��3URF��RI� WKH� �WK ,(((�'HVLJQ� DQG�'LDJQRVWLF� RI� (OHFWURQLF� &LU�FXLWV�DQG�6\VWHPV�:RUNVKRS��*\RU���$SU�����������������������(&2/� ������ (�&ROOHJ� 3URMHFW� +RPHSDJH�KWWS���ZZZ�HFROOHJ�RUJ,%0� ������ ,%0� &RUSRUDWLRQ�� 046HULHV� :RUNIORZ�KWWS���ZZZ�



��LEP�FRP�VRIWZDUH�WV�PTVHULHV�OLEUDU\�EURFKXUHV�PTVZI�PTVWHFK��SGI,%0�����D��,%0�&RUSRUDWLRQ��:HE6SKHUH�04�)DPLO\�KWWS���ZZZ���LEP�FRP�VRIWZDUH�WV�PTVHULHV�,%0�����E��,%0�&RUSRUDWLRQ�046HULHV�:RUNIORZKWWS���ZZZ���LEP�FRP�VRIWZDUH�WV�PTVHULHV�ZRUNIORZ�,1)�������0(7(25�6XLWH�RI�(QWHUSULVH�$SSOLFDWLRQ�6HUYLFHVKWWS���LQIRFRVP�FRP�KWPO�PHWHRU�HDSSV�LF�KWP,64('�������1JX\HQ�4��7���.RNRV]ND�$���6LHNLHUVND�.���3DZ�ODN�$���2EUHEVNL�'���/XJRZVNL�1��2UJDQL]DWLRQ�RI�D�0LFUR�SURFHVVRU� 'HVLJQ� 3URFHVV� 8VLQJ� ,QWHUQHW�EDVHG� ,QWHURSHU�DEOH� :RUNIORZ�� 3URF�� RI� WKH� �UG ,(((� ,QWHUQDWLRQDO�6\PSRVLXP� RQ� 4XDOLW\� RI� (OHFWURQLF� 'HVLJQ�� 6DQ� -RVH��86$��0DU����������������������� KWWS���ZZZ�LVTHG�RUJ.R]PLQVNL� ������ .R]PLQVNL�� .��� 'XHZHU� %���� /DYDQD� +���.KHWDZDW�$���%UJOH]�)�� �5(8%(1��$�7FO�%DVHG�5HXVDEOH�(QYLURQPHQW�'ULYHQ� E\�%HQFKPDUNLQJ�$SSOLFDWLRQV� �����75#&%/��������KWWS���ZZZ�FEO�QFVX�HGX�SXEOLFDWLRQV�/DYDQD�����D���+��/DYDQD��.KHWDZDW�$���%UJOH]�)���.R]PLQVNL�.�� ([HFXWDEOH� :RUNIORZV�� $� 3DUDGLJP� IRU� &ROODERUDWLYH�'HVLJQ�RQ�WKH�,QWHUQHW ��WK 'HVLJQ�$XWRPDWLRQ�&RQIHUHQFH������� -XQH� ������ &$�� 86$��KWWS���ZZZ�FEO�QFVX�HGX�SXEOLFDWLRQV�

/DYDQD� ����E�� /DYDQD� +��� � .KHWDZDW� $��� %UJOH]� )�� ,QWHUQHW�EDVHG�:RUNIORZV��$�3DUDGLJP�IRU�'\QDPLFDOO\�5HFRQILJXUDEOH�'HVNWRS�(QYLURQPHQWV��,QWO��&RQI��RQ�6XSSRUWLQJ�*URXS�:RUN�������� 1RY�� ������ 3KRHQL[�� $=�� 86$��KWWS���ZZZ�FEO�QFVX�HGX�SXEOLFDWLRQV�3DWULNDOLV������ 3DWULNDOLV��1�0���)RUWLHU��3�-���,RDQQLGLV��<�(���1LNRODRX�� &�1��� 5RELQVRQ�� $�5��� 5RVVLJQDF�� -�5��� DQG�$EUDPV�� 6�� 'LVWULEXWHG� ,QIRUPDWLRQ� DQG� &RPSXWDWLRQ� LQ�6FLHQWLILF� DQG�(QJLQHHULQJ�(QYLURQPHQWV�� ,Q�'�/,%�0DJD�]LQH��9RO�����1R�����$SULO�������,661�����������5(0�������5HPHG\�&RUSRUDWLRQ��$FWLRQ�5HTXHVW�6\VWHP�KWWS���ZZZ�UHPHG\�FRP�DUFKLYH�SGIV�$FWLRQ5HTXHVW6\VWHP�SGI7,%�������7,%&2��7,%&2�$FWLYH(QWHUSULVHKWWS���ZZZ�WLEFR�FRP�SURGXFWV�HQWHUSULVH�KWPO8/7��������8/7,086���KWWS���ZZZ�XOWLPXV�FRP�XOWIHDW�KWP:(/'�������&KDQ�)���6SLOOHU�0���1HZWRQ�5��:(/'� $Q�(Q�YLURQPHQW� IRU� :HE�EDVHG� (OHFWURQLF� 'HVLJQ�� 3URF�� RI� WKH���WK 'HVLJQ�$XWRPDWLRQ�&RQIHUHQFH��-XQH�������������6DQ�)UDQFLVFR��:)0&������� :I0&�:RUNIORZ�0DQDJHPHQW�&RDOLWLRQKWWS���ZZZ�DLLP�RUJ�ZIPF


