
0XOWLOLQJXDO�:HE�6LWH�&RQVWUXFWLRQ�DQG�0DLQWHQDQFH�

*LRUJRV�/HSRXUDV�	�&RVWDV�9DVVLODNLV�

'HSDUWPHQW�RI�,QIRUPDWLFV�

8QLYHUVLW\�RI�$WKHQV�

�������7<3$�%XLOGLQJV�

$WKHQV��*UHHFH�

H�PDLO��̂ JOHSRXUD��FRVWDV`#GL�XRD�JU�

$EVWUDFW�

7KH� FRQVWUXFWLRQ� RI� PXOWLOLQJXDO� ZHE� VLWHV� LV� SUREDEO\� WKH� EHVW� DQVZHU� WR� DGGUHVVLQJ� WKH� SUREOHP� RI� WKH� GLYHUVH�

FXOWXUDO�EDFNJURXQG�RI�WKH�,QWHUQHW�FRPPXQLW\��+RZHYHU��GHYHORSLQJ�PXOWLSOH�LQVWDQFHV�RI�WKH�VDPH�VLWH�LQ�GLIIHUHQW�

ODQJXDJHV� LQGXFHV� LQFUHDVHG�RYHUKHDG� IRU�ERWK� WKH� LPSOHPHQWDWLRQ� DQG� WKH�PDLQWHQDQFH�SKDVH��7KH�SDSHU� UHYLHZV�

FXUUHQW�WHFKQLTXHV�DQG�GHVFULEHV�DQ�DOWHUQDWLYH�WR�FRQVWUXFWLQJ�PXOWLOLQJXDO�ZHE�VLWHV��ZKLFK�HDVHV�WKH�GHYHORSPHQW�

DQG�PDLQWHQDQFH�SKDVHV��ZLWKRXW�SRVVHVVLQJ�DQ\�RI�WKH�GUDZEDFNV�RI�H[LVWLQJ�WRROV��7KH�SDSHU�FRQFOXGHV�SURSRVLQJ�

SRVVLEOH�IXWXUH�HQKDQFHPHQWV��

.H\ZRUGV��PXOWLOLQJXDO��LQWHUQDWLRQDOLVDWLRQ��ZHE�VLWH�GHYHORSPHQW��ZHE�VLWH�PDLQWHQDQFH�

,QWURGXFWLRQ�

7KH� SDVW� IHZ� \HDUV� KDYH�ZLWQHVVHG� D� VLJQLILFDQW� ULVH� LQ� WKH� QXPEHU� RI� SHRSOH� WKDW� XVH� WKH� ,QWHUQHW� DV� D�PHDQV� RI�

FRPPXQLFDWLQJ� DQG� JDLQLQJ� DFFHVV� WR� LQIRUPDWLRQ��7KH�ZHE� VLWH�KDV�EHFRPH� WKH�SUHPLXP�PHDQV�RI�GLVVHPLQDWLQJ�

LQIRUPDWLRQ�WR�,QWHUQHW�XVHUV��$OWKRXJK�WKH�,QWHUQHW�FRPPXQLW\�LQLWLDOO\�FRQVLVWHG�PDLQO\�E\�(QJOLVK�VSHDNLQJ�XVHUV��

WKLV�LV�QRW�DQ\PRUH�WKH�FDVH��7R�WKLV�HQG��ZHE�VLWHV�DUH�EHLQJ�GHYHORSHG�WKDW�FRQWDLQ�WKH�PDMRULW\�RI�WKHLU�LQIRUPDWLRQ�

LQ�D�ODQJXDJH�RWKHU�WKDQ�(QJOLVK��7KLV�WUHQG�UHVXOWV�LQ�ZHE�VLWHV�WKDW�DUH�XVDEOH�RQO\�WR�SHUVRQV�ZKR�FDQ�XQGHUVWDQG�

WKH�ZHE�VLWH
V�ODQJXDJH�DQG�H[FOXGH�DOO�RWKHU�XVHUV���

/RFDOLVDWLRQ�RI�LQIRUPDWLRQ�>����@�PD\�EH�HPSOR\HG�WR�DGDSW�WKH�ZHE�VLWH�WR�RWKHU�ODQJXDJHV��DOWKRXJK�LQ�VRPH�FDVHV�

WKH� SUREOHP� PD\� EH� DOOHYLDWHG� E\� SURYLGLQJ� VXSSRUW� IRU� NH\� ZRUGV� >�@�� )RU� ZHE�EDVHG� LQIRUPDWLRQ� V\VWHPV�

ORFDOLVDWLRQ� LPSOLHV� WKDW�WKH�LQIRUPDWLRQ�ZLOO�EH�VWRUHG�LQ�PRUH�WKDQ�RQH�ODQJXDJH��FUHDWLQJ�WKHUHIRUH�D�PXOWLOLQJXDO�

ZHE�VLWH���

$�PXOWLOLQJXDO�ZHE�VLWH�DV�DOUHDG\�VWDWHG�FRQWDLQV�LQIRUPDWLRQ�LQ�PRUH�WKDQ�RQH�ODQJXDJH��7KHUH�LV�XVXDOO\�RQH�PDLQ�

ODQJXDJH�DQG�WUDQVODWLRQV�IRU�VRPH�RU�DOO�RI�WKH�ZHE�SDJHV�LQ�RWKHU�ODQJXDJHV��7KH�XVHU�VHOHFWV�WKH�SUHIHUUHG�ODQJXDJH�

RI� LQWHUDFWLRQ�� DQG� LQ� PRVW� FDVHV�� DW� DQ\� SRLQW� RI� WKH� QDYLJDWLRQ�� KH�VKH� PD\� VZLWFK� EHWZHHQ� WKH� VDPH� SDJH� LQ�

GLIIHUHQW�ODQJXDJHV��DVVXPLQJ�RQH�H[LVWV��DV�VKRZQ�LQ�ILJXUH�����

$OWKRXJK�VXFK�D�ZHE�VLWH�PHHWV�EHWWHU�WKH�QHHGV�RI�WKH�PXOWLOLQJXDO�,QWHUQHW�XVHU�FRPPXQLW\��WKH�HIIRUW�UHTXLUHG�IRU�

LWV�GHVLJQ��LPSOHPHQWDWLRQ�DQG�HYHQ�PRUH�IRU�LWV�PDLQWHQDQFH�LV�RIWHQ�SURKLELWLQJ��,W�LV�RQO\�UHFHQWO\�WKDW�WRROV�KDYH�

DSSHDUHG� WKDW� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� UHTXLUHPHQW� IRU� PXOWLOLQJXDO� VXSSRUW� ERWK� IRUP� WKH� GHYHORSHU
V� DQG� WKH�

XVHU
V� SRLQW� RI� YLHZ�� (YHQ� WKRXJK� WKHVH� WRROV� RIIHU� VRPH� DOOHYLDWLRQ� RI� WKH� SUREOHP�� WKH\� VXIIHU� IURP� RWKHU�

GLVDGYDQWDJHV�ZKLFK�UHQGHU�WKHLU�XVH�LPSUDFWLFDO�DW�OHDVW�IRU�FHUWDLQ�FDVHV��



�

)LJXUH����'HSDUWPHQW�RI�,QIRUPDWLFV�ELOLQJXDO�VLWH�

7KH� UHVW� RI� WKH� SDSHU� FRQWLQXHV� DV� IROORZV�� VHFWLRQ� WZR� GHVFULEHV� WKH� JHQHUDO� LVVXHV� FRQFHUQLQJ� WKH� GHVLJQ� DQG�

LPSOHPHQWDWLRQ�RI�D�PXOWLOLQJXDO�ZHE�VLWH��VHFWLRQ�WKUHH�SUHVHQWV�UHODWHG�ZRUN��VHFWLRQ�IRXU�GHVFULEHV�D�QHZ�DSSURDFK�

IRU�D�PXOWLOLQJXDO�ZHE�VLWH�FRQVWUXFWLRQ�WRRO�DQG�VHFWLRQ�ILYH�RXWOLQHV�LWV�LPSOHPHQWDWLRQ��

'HVLJQ�DQG�LPSOHPHQWDWLRQ�RI�D�PXOWLOLQJXDO�ZHE�VLWH�

7KH� GHVLJQ� RI� D� PXOWLOLQJXDO� ZHE� VLWH� KDV� WR� GHDO� ZLWK� VRPH� H[WUD� LVVXHV� GXH� WR� WKH� FRH[LVWHQFH� RI� WKH� VDPH�

LQIRUPDWLRQ�LQ�PDQ\�GLIIHUHQW�ODQJXDJHV��7R�WKLV�HQG�WKH�ZHE�VLWH�KDV�WR�EH�GHVLJQHG�WR�EH�H[WHQVLEOH�WR�PRUH�WKDQ�

RQH�ODQJXDJH��,WV�GHVLJQ�VKRXOG�DOORZ�WKH�HDV\�ORFDWLRQ�DQG�PRGLILFDWLRQ�RI�WKH�ODQJXDJH�YHUVLRQV�RI�D�ILOH��$PRQJ�

RWKHU�LVVXHV�WR�EH�H[DPLQHG��D�VFKHPH�KDV�WR�EH�GHYLVHG�WR�DOORZ�WKH�FDWHJRULVDWLRQ�RI�ILOHV�DFFRUGLQJ�WR�ODQJXDJH��7R�

HDVLO\� LGHQWLI\� WKH� YDULRXV� ODQJXDJH� YHUVLRQV� RI� WKH� VDPH� ILOH� WZR� DOWHUQDWLYHV� FDQ� EH� XVHG�� 7KH� ILUVW� UHOLHV� RQ� D�

QDPLQJ�FRQYHQWLRQ� DQG� WKH� VHFRQG�RQ� WKH�GLUHFWRU\� VWUXFWXUH��$FFRUGLQJ� WR� WKH� ILUVW� DOO� ILOH�QDPHV�VKRXOG�KDYH�DQ�

H[WHQVLRQ�WR�VLJQLI\�WKH�FRUUHVSRQGLQJ�ODQJXDJH�YHUVLRQ��7KDW�LV�LQGH[�KWPO�VKRXOG�EH�QDPHG�LQGH[�HQJ�KWPO�IRU�WKH�

(QJOLVK�YHUVLRQ�DQG�LQGH[�JUN�KWPO�IRU�WKH�*UHHN�YHUVLRQ��7KLV�LQFOXGHV�DOO�W\SHV�RI�ILOHV�DQG�QRW�RQO\�KWPO�ILOHV��)RU�

H[DPSOH�� DQ� LPDJH� ILOH� FRQWDLQLQJ� D� SLFWXUH� RI� IODJ� VKRXOG� DOVR� KDYH� WKLV� H[WHQVLRQ�� )LOHV� WKDW� DUH� EHLQJ� VKDUHG�

EHWZHHQ�GLIIHUHQW� ODQJXDJHV�GR�QRW�KDYH�DQ�H[WHQVLRQ��6LQFH� WKLV�VFKHPH�VWRUHV�DOO�YHUVLRQV�RI� WKH�VDPH�ILOH� LQ� WKH�

VDPH�GLUHFWRU\�� LW�ZLOO�ZRUN�ZHOO� IRU� D� VPDOO� QXPEHU�RI� ODQJXDJHV��EXW� LW�PD\�KDYH�SUREOHPV�ZKHQ� WKH�QXPEHU�RI�

ODQJXDJH� LV� ODUJH�� ,Q� VXFK� D� FDVH� WKH� QXPEHU� RI� ILOHV� LQ� HDFK� GLUHFWRU\� PD\� KLQGHU� WKH� PDLQWHQDQFH� SURFHVV��

$OWHUQDWLYHO\�WKH�ZHE�VLWH�PD\�EH�GHVLJQHG�WR�XWLOLVH�D�GLIIHUHQW�GLUHFWRU\�IRU�HDFK�ODQJXDJH�YHUVLRQ��7KLV�VROXWLRQ�LV�

GHSLFWHG�LQ�WKH�QH[W�GLDJUDP��

�

)LJXUH����0LUURU�GLUHFWRU\�VWUXFWXUH�DSSURDFK�



,Q�WKH�DERYH�GLDJUDP�/DQJXDJH�L�GLUHFWRU\�FRQWDLQV�WKH�VDPH�VXE�GLUHFWRULHV�DV�/DQJXDJH����7KHUH�LV�QR�QHHG�IRU�D�

ILOH�WR�H[LVW�LQ�DOO�ODQJXDJH�YHUVLRQV��EXW�LI�LW�GRHV�LW�VKRXOG�KDYH�WKH�VDPH�QDPH�IRU�HYHU\�YHUVLRQ��7R�GLVWLQJXLVK�WKH�

ODQJXDJH�YHUVLRQ�RI�D�ILOH��RQH�KDV�WR�NQRZ�WKH�GLUHFWRU\�SDWK�RI�WKLV�ILOH��)LOHV�WKDW�DUH�FRPPRQ�EHWZHHQ�ODQJXDJH�

YHUVLRQV�DUH�VWRUHG�VHSDUDWHO\��7KHVH�DUH�XVXDOO\�GDWD�ILOHV�DQG�LPDJHV��,W�VKRXOG�EH�QRWHG�KHUH�WKDW�LQ�DERYH�GLDJUDP��

/DQJXDJH�L� GLUHFWRULHV�PD\�DOVR�FRQWDLQ� ODQJXDJH�GHSHQGDQW� LPDJHV�RU� VRXQGV��2QO\� ILOHV� WKDW�DUH� VKDUHG�EHWZHHQ�

ODQJXDJHV�DUH�VWRUHG�XQGHU�WKH�&RPPRQ�GLUHFWRU\��

2QFH� WKH� GHVLJQ� LVVXHV� KDYH� EHHQ� GHDOW� ZLWK�� WKH� LPSOHPHQWDWLRQ� SKDVH� FDQ� VWDUW��'XULQJ� WKLV� SKDVH� D� QXPEHU� RI�

WHGLRXV�WDVNV�KDYH�WR�EH�FDUULHG�RXW��7KHVH�LQFOXGH��

  WKH�LPSOHPHQWDWLRQ�RI�WKH�VLWH�LQ�WKH�PDLQ�ODQJXDJH���

  WKH�UHSOLFDWLRQ�RI�WKH�VLWH�IRU�HDFK�RQH�RI�WKH�VXSSRUWHG�ODQJXDJHV�DQG��

  WKH�FUHDWLRQ�RI�OLQNV�EHWZHHQ�VLEOLQJ�SDJHV�RI�GLIIHUHQW�ODQJXDJHV��

([FHSW�WKH�ILUVW�RQH�RI�WKHVH�WDVNV�WKDW�WDNHV�SODFH�IRU�HYHU\�ZHE�VLWH�FRQVWUXFWHG��WKH�UHVW�RI�WKH�WDVNV�DUH�SDUWLFXODU�

RQO\� WR� PXOWLOLQJXDO� ZHE� VLWHV�� 7KH� UHSOLFDWLRQ� RI� WKH� VLWH� IRU� HDFK� RQH� RI� WKH� VXSSRUWHG� ODQJXDJHV� LQYROYHV� WKH�

WUDQVODWLRQ�RI�HDFK�ZHE�SDJH�DORQJ�ZLWK�WKH�FUHDWLRQ�RI�WKH�FRUUHVSRQGLQJ�OLQNV�EHWZHHQ�SDJHV��2I�FRXUVH��WKLV�WDVN�

UHTXLUHV� WKH�SUHVHQFH�RI�RQH�RU�PRUH�H[SHUWV�ZKR�ZLOO�XQGHUWDNH� WKH�HIIRUW�RI�DFFXUDWH� WUDQVODWLRQ� WR� WKH�VXSSRUWHG�

ODQJXDJH� VHW�� $FFXUDF\� LQ� WUDQVODWLRQ� LV� QHFHVVDU\� IRU� SDJHV� WR� FRQYH\� WKH� VDPH� LQIRUPDWLRQ� UHJDUGOHVV� RI� WKH�

ODQJXDJH��RWKHUZLVH�XVHUV�DEOH�WR�XQGHUVWDQG�PRUH�WKDQ�RQH�RI�WKH�VXSSRUWHG�ODQJXDJHV�PD\�EH�FRQIXVHG��2QFH�WKH�

UHSOLFDWLRQ�LV�FRPSOHWHG��OLQNV�KDYH�WR�EH�FUHDWHG�EHWZHHQ�YHUVLRQV�RI�WKH�VDPH�SDJH�WR�HQDEOH�WKH�QDYLJDWLRQ�WKURXJK�

WKH�ODQJXDJH�VHW���

:KHQ�WKH�GHYHORSPHQW�SKDVH�LV�FRPSOHWHG��WKH�PDLQWHQDQFH�SKDVH�VWDUWV��7KH�LQIRUPDWLRQ�RI�WKH�ZHE�VLWH�KDV�WR�EH�

NHSW�XS�WR�GDWH��QHZ�LQIRUPDWLRQ�KDV�WR�EH�LQVHUWHG��ZKLOH�RWKHU�LQIRUPDWLRQ�KDV�WR�EH�UHPRYHG��7KLV�VKRXOG�KDSSHQ�

LQ� D� FRQVLVWHQW�� XQLIRUP� PDQQHU� WR� HQVXUH� WKDW� WKH� LQIRUPDWLRQ� SURYLGHG� E\� D� ZHE� SDJH� UHPDLQV� WKH� VDPH� LQ� DOO�

VXSSRUWHG� ODQJXDJHV��7KH�XSGDWH�SURFHVV�FDQ�SURYH� WR�EH�D� WLPH�DQG�HIIRUW�FRQVXPLQJ�WDVN��$JDLQ� WKH�QHHG�IRU�DQ�

H[SHUW� WUDQVODWRU�PD\�EH�RI� WKH�HVVHQFH��(YHQ� LQ�FDVHV�ZKHUH� LQIRUPDWLRQ�KDV� WR�EH� UHPRYHG�� WKH�ZHE�FRQVWUXFWRU��

DGPLQLVWUDWRU�VKRXOG�EH�DEOH�WR�LGHQWLI\�ZKHUH�WKH�FRUUHVSRQGLQJ�SLHFH�RI�LQIRUPDWLRQ�OLHV�LQ�WKH�GLIIHUHQW�ODQJXDJH�

YHUVLRQV�RI�WKH�ILOH���

'XULQJ� WKH� ILUVW� GD\V� RI� WKH� ZHE�� ZHE� GHYHORSHUV� XVHG� WR� ZULWH� WKHLU� SDJHV� HPSOR\LQJ� D� VLPSOH� WH[W� SURFHVVRU��

1RZDGD\V�� D� YDULHW\�RI� WRROV�KDV� DQG� LV� VWLOO� EHLQJ�GHYHORSHG� WR�DVVLVW�ERWK� WKH�QHHGV� IRU�ZHE�SDJH�DXWKRULQJ�DQG�

PDLQWHQDQFH��7KHVH�WRROV�DORQJ�ZLWK�WKHLU�IHDWXUHV�WKDW�DGGUHVV�PXOWLOLQJXDO�ZHE�VLWH�LVVXHV�DUH�RXWOLQHG�LQ�WKH�QH[W�

VHFWLRQ��

:HE�VLWH�GHYHORSPHQW�WRROV�

7RROV�IRU�ZHE�SDJH�DXWKRULQJ�DQG�PDLQWHQDQFH�FDQ�EH�FODVVLILHG�LQWR�WZR�EURDG�FDWHJRULHV��7KH�ILUVW�FRQVLVWV�RI�WRROV�

XVHG�WR�FRPSRVH�ZHE�SDJHV�DQG�WKH�VHFRQG�WRROV�WKDW�HDVH�WKH�PDLQWHQDQFH�RI�ZHE�SDJHV��2I�FRXUVH��WKH�GLVWLQFWLRQ�

EHWZHHQ�WKH�WZR�FDWHJRULHV�LV�QRW�FOHDU�DQG�D�WRRO�IURP�RQH�FDWHJRU\�PD\�FRPSULVH�IHDWXUHV�RI�WKH�RWKHU��

$XWKRULQJ�WRROV��

:HE�VLWH�DXWKRULQJ� WRROV�DUH�XVXDOO\�HQKDQFHG�YHUVLRQV�RI�HGLWRUV� WKDW�HQDEOH� WKH�XVHU� WR�FRPSRVH�D�GRFXPHQW�DQG�

VDYH�LW�LQ�+70/�IRUPDW��$OWKRXJK�QRZDGD\V�PRVW�ZHE�DXWKRULQJ�WRROV�RIIHU�D�:<6,:<*�LQWHUIDFH��ROGHU�YHUVLRQV�

FDQ� EH� UHJDUGHG� DV� WH[W� HGLWRUV� WKDW� FDQ� YDOLGDWH�+70/�� 6RPH� DXWKRULQJ� WRROV� SURYLGH� H[WUD� IHDWXUHV� VXFK� DV� WKH�

DELOLW\�WR�FUHDWH�GLUHFWRULHV��WR�VHDUFK�IRU�XQOLQNHG�GRFXPHQWV�RU�LPDJHV��WR�ILQG��EURNHQ��OLQNV�RU�WR�SXEOLVK�GLUHFWO\�

ZHE�GRFXPHQWV�WR�PXOWLSOH�ZHE�VHUYHUV��:HE�DXWKRULQJ�WRROV�HDVH�WKH�WDVN�RI�FUHDWLQJ�DQG�SXEOLVKLQJ�GRFXPHQWV�WR�



WKH�ZHE��EXW� WKH\�GR�QRW�SURYLGH�PXFK�VXSSRUW�IRU�WKH�SKDVH�RI�PDLQWHQDQFH��HVSHFLDOO\�IRU�PXOWLOLQJXDO�ZHE�VLWHV��

6LQFH�WKH\�GR�QRW�NHHS�DQ\�NLQG�RI�WUDQVODWLRQ�PHPRU\��WKH�VHDUFK�DQG�UHSODFH�IXQFWLRQDOLW\�WKH\�RIIHU�LV�UHVWULFWHG�WR�

RQH� ODQJXDJH� DW� D� WLPH��2Q� WKH�RWKHU�KDQG� WKH�ZHE�GHYHORSHU�PD\�HPSOR\�D� WUDQVODWLRQ� WRRO� WKDW� VXSSRUWV�+70/�

IRUPDWWLQJ��VXFK�DV�6<675$1�SURIHVVLRQDO�>�@���7KLV� W\SH�RI� WRRO�GRHV�QRW�SURYLGH� WKH�UDQJH�RI�IDFLOLWLHV�IRU�ZHE�

SDJH�GHYHORSPHQW�DQ�DXWKRULQJ�WRRO�GRHV��EXW�HQDEOHV�WKH�HDV\�WUDQVODWLRQ�IRU�WKH�VXSSRUWHG�ODQJXDJH�SDLUV��

'DWDEDVH�EDVHG�WRROV�

'DWDEDVH�EDVHG� WRROV� �VXFK� DV� 2UDFOH
V� :HE'%� >�@�� HPSOR\� D� GDWDEDVH� WR� VWRUH� ZHE� GRFXPHQWV�� 7KH� JHQHUDO�

DSSURDFK�RI�WKLV�VROXWLRQ�LV�RXWOLQHG�LQ�WKH�QH[W�ILJXUH��

�

)LJXUH����*HQHUDO�DUFKLWHFWXUH�IRU�D�GDWDEDVH�EDVHG�WRRO�

7KH� GDWDEDVH�PD\� FRQWDLQ� DOUHDG\� FUHDWHG� �VWDWLF��ZHE� SDJHV�� EXW� LW� XVXDOO\� KROGV� GDWD� VXFK� DV� WH[WV� DQG� LPDJHV��

DORQJ�ZLWK�WKH�QHFHVVDU\�OD\RXW�LQIRUPDWLRQ�WR�HQDEOH�WKH�G\QDPLF�FUHDWLRQ�RI�ZHE�SDJHV��7KXV��ZKHQ�D�ZHE�FOLHQW�

VHQGV�DQ�+773�UHTXHVW�WR�WKH�:HE�VHUYHU��WKH�UHTXHVW�LV�IRUZDUGHG�WR�WKH�GDWDEDVH�EDVHG�WRRO��7KH�WRRO�ZLOO�UHDG�WKH�

QHFHVVDU\�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH��IRUPDW�LW�DFFRUGLQJ�WR�WKH�OD\RXW�LQIRUPDWLRQ�DQG�VHQG�LW�EDFN�WKURXJK�WKH�

ZHE� VHUYHU� WR� WKH� FOLHQW�� (VSHFLDOO\� LQ� WKH� FDVH� RI�2UDFOH
V�:HE'%�� WKH� WRRO� DXWRPDWLFDOO\� VHOHFWV� FRUUHFW� GLVSOD\�

ODQJXDJH�EDVHG�RQ�WKH�EURZVHU�VHWWLQJV��,I�IRU�H[DPSOH��WKH�XVHU�KDV�VHOHFWHG�*UHHN�HQFRGLQJ�LQ�KLV�KHU�EURZVHU��DQG�

WKH�UHTXHVWHG�SDJH�H[LVWV�LQ�WKDW�ODQJXDJH��WKH�WRRO�ZLOO�VHQG�EDFN�WKH�*UHHN�SDJH��RWKHUZLVH�LW�ZLOO�VHQG�WKH�GHIDXOW�

SDJH��

%\�VHSDUDWLQJ�WKH�OD\RXW�LQIRUPDWLRQ�IURP�WKH�DFWXDO�GDWD�WKH�WDVN�RI�PDLQWDLQLQJ�WKH�VDPH�SDJH�LQ�VHYHUDO�ODQJXDJHV�

FDQ�EH�IDFLOLWDWHG��$�ZHE�DGPLQLVWUDWRU�FDQ�HDVLO\�IRUFH�D�XQLIRUP�DSSHDUDQFH�RQ�WKH�ZHE�GRFXPHQWV�DQG�DFKLHYH�D�

FRQVLVWHQW�XVHU�LQWHUIDFH��2Q�WKH�RWKHU�KDQG�WKH�VROXWLRQ�RI�D�WRRO�WKDW�HPSOR\V�D�GDWDEDVH�WR�VWRUH�GDWD�VXIIHUV�IURP�

VRPH�GUDZEDFNV��7KH�ILUVW�LV�WKH�UHTXLUHPHQW�IRU�WKH�SUHVHQFH�RI�D�GDWDEDVH��7KLV�UHTXLUHPHQW�LQFUHDVHV�WKH�FRVW�IRU�

WKH�GHYHORSPHQW�RI�WKH�ZHE�VLWH��DQG�DOWKRXJK�LW�IDFLOLWDWHV�WKH�PDLQWHQDQFH�RI�WKH�VLWH�LW�LPSRVHV�D�QHHG�IRU�D�SHUVRQ�

FDSDEOH�WR�DGPLQLVWHU�WKH�GDWDEDVH��7KHVH�H[WUD�QHFHVVLWLHV�PD\�UHQGHU�LQDSSURSULDWH�WKH�XVH�RI�VXFK�D�WRRO�IRU�D�VPDOO�

FRPSDQ\� RU� DQ� LQGLYLGXDO�� 6HFRQGO\�� VLQFH� WKH� ZHE� SDJHV� DUH� EHLQJ� VWRUHG� LQ� VRPH� SURSULHWDU\� IRUPDW�� WKH� ZHE�

GHYHORSHU� GRHV� QRW� KDYH� GLUHFW� DFFHVV� WR� WKH� +70/� SDJHV�� $V� D� FRQVHTXHQFH� KH�VKH� FDQQRW� PDNH� GLUHFW�

PRGLILFDWLRQV� WR� WKH� ZHE� SDJHV� �E\� PHDQV� RI� D� WH[W� HGLWRU��� 7KLV� DOVR� PHDQV� WKDW� WKH� RXWSXW� RI� WKH� WRRO� LV� QRW�

SRUWDEOH�H[SRUWDEOH��,I�DW�VRPH�SRLQW�WKH�ZHE�GHYHORSHU�GHFLGHV�WR�VZLWFK�WR�DQRWKHU�WRRO�KH�VKH�KDV�WR�GHYHORS�WKH�

ZHE�VLWH�IURP�WKH�EHJLQQLQJ��)LQDOO\�WKH�XVH�RI�D�GDWDEDVH�DQG�WKH�G\QDPLF�FUHDWLRQ�RI�ZHE�SDJHV�SXWV�DQ�H[WUD�ORDG�

RQ�SURFHVVLQJ�SRZHU�DQG�,�2�FDSDFLW\�UHTXLUHPHQWV����



'HYHORSPHQW�DQG�PDLQWHQDQFH�WRRO�

)URP�WKH�LVVXHV�GLVFXVVHG�LQ�WKH�SUHYLRXV�VHFWLRQ�LW�FDQ�EH�QRWHG�WKDW�HYHQ�WKRXJK�WKH�LGHD�RI�FUHDWLQJ�D�PXOWLOLQJXDO�

ZHE�VLWH� WR�EHWWHU�VHUYH� WKH�QHHGV�RI� WKH�,QWHUQHW�FRPPXQLW\�VRXQGV�DWWUDFWLYH�� WKH�GHYHORSPHQW�RI�VXFK�D�ZHE�VLWH�

FDQ�SURYH�WR�EH�D�GLIILFXOW�DQG�FXPEHUVRPH�WDVN��7KH�FUHDWLRQ�RI�D�ELOLQJXDO�ZHE�VLWH�ZLOO�GHPDQG�PRUH�WKDQ�GRXEOH�

WKH�HIIRUW�RI�FUHDWLQJ�DQ�HTXLYDOHQW�PRQROLQJXDO�ZHE�VLWH��HVSHFLDOO\�GXH�WR�WKH�HIIRUW�QHHGHG�IRU�PDLQWHQDQFH��,Q�D�

PXOWLOLQJXDO�ZHE�VLWH��WKH�QXPEHU�RI�ZHE�SDJHV�LV�PXOWLSOLHG�E\�D�IDFWRU�HTXDO�WR�WKH�QXPEHU�RI�VXSSRUWHG�ODQJXDJHV��

7KLV� FRXOG� UHVXOW� LQ� DQ� HQRUPRXV� QXPEHU� RI� SDJHV� WKDW� KDYH� WR�EH�PDLQWDLQHG�DQG�NHSW�XS� WR�GDWH��([LVWLQJ� WRROV�

HLWKHU� GR� QRW� VXSSRUW� WKH� PDLQWHQDQFH� SKDVH� RU� VHW� H[WUD� UHTXLUHPHQWV�� ORFNLQJ� ZHE� GHYHORSHUV� ZLWK� D� VSHFLILF�

VRIWZDUH�YHQGRU�VROXWLRQ��

7KH�IXQFWLRQDO�UHTXLUHPHQWV�RI�D�WRRO�DGGUHVVLQJ�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�D�ZHE�VLWH�VKRXOG�FRYHU�DOO�WKH�

SKDVHV�RI�WKH�VLWH
V�OLIH�F\FOH��ZLWKRXW�H[SHULHQFLQJ�WKH�SUREOHPV�RI�WKH�H[LVWLQJ�WRROV��7R�WKLV�HQG�LW�LV�QHFHVVDU\�WR�

GHWHFW�WKH�WDVNV�WKDW�FDQ�EH�DXWRPDWHG�DV�ZHOO�DV�WKH�WDVNV�IRU�ZKLFK�WKH�ZHE�GHYHORSHU�FDQ�EH�VXSSRUWHG��

7KH�ILUVW�FDWHJRU\�FRPSULVHV�PDLQO\�RI�WDVNV�WKDW�GHDO�ZLWK�WKH�FUHDWLRQ�RI�ZHE�SDJHV��7R�WKLV�HQG�WKH�WRRO�VKRXOG��

$XWRPDWLFDOO\�UHSOLFDWH�WKH�VWUXFWXUH�RI�WKH�ZHE�VLWH�WR�HDFK�RQH�RI�WKH�VXSSRUWHG�ODQJXDJHV��'HSHQGLQJ�RQ�ZKHWKHU�

WKH�ZHE�FRQVWUXFWRU�ZDQWV� WR�GLVWLQJXLVK�EHWZHHQ�ODQJXDJH�YHUVLRQV�RI� WKH�VDPH�ILOH�XVLQJ�D�QDPH�FRQYHQWLRQ�RU�D�

PLUURU�GLUHFWRU\�VWUXFWXUH��WKH�WRRO�VKRXOG�EH�DEOH�WR�LPSOHPHQW�WKH�SUHIHUUHG�VROXWLRQ��7KLV�LV�SUREDEO\�WKH�ILUVW�DQG�

PRVW�EDVLF�SKDVH�LQ�WKH�LPSOHPHQWDWLRQ�RI�D�PXOWLOLQJXDO�ZHE�VLWH��,W�FDQ�HDVLO\�EH�DXWRPDWHG�DQG�ULG�WKH�GHYHORSHU�RI�

D�URXWLQH�WDVN��

&UHDWH�FRUUHVSRQGLQJ�WR�WKH�ILUVW�ODQJXDJH�ILOHV�IRU�HDFK�RQH�RI�WKH�VXSSRUWHG�ODQJXDJHV��,I�WKH�GHYHORSHU�KDV�FKRVHQ�

WR� IROORZ� D� QDPLQJ� FRQYHQWLRQ� EDVHG� RQ� WKH� H[WHQVLRQ�� WKHQ� IRU� WKH� *UHHN� ODQJXDJH� DQG� IRU� D� ILOH� QDPHG�

:HOFRPH�HQJ�KWPO� WKH� WRRO�VKRXOG�FUHDWH�DQ� LGHQWLFDO� ILOH�QDPHG�:HOFRPH�JUN�KWPO�� ,I� WKH�GHYHORSHU�KDV�FKRVHQ�WR�

FUHDWH� PLUURU� GLUHFWRULHV� WKHQ� IRU� WKH� *UHHN� ODQJXDJH� DQG� IRU� D� ILOH� QDPHG� LQGH[�KWPO� WKDW� UHVLGHV� XQGHU�

�(QJOLVK�0DLQ�WKH�WRRO�VKRXOG�FUHDWH�DQ�LGHQWLFDO�ILOH�QDPHG�LQGH[�KWPO�XQGHU��*UHHN�0DLQ��7KH�WRRO�VKRXOG�FKDQJH�

DOO�+70/�WDJV�WR�UHIOHFW�WKH�FXUUHQW�FKDUDFWHU�VHW��)RU�H[DPSOH��IRU�WKH�FRUUHVSRQGLQJ�ILOH�LQ�*UHHN�WKH�WRRO�VKRXOG�

FKDQJH�WKH�FKDUVHW�HQFRQGLQJ�WR�,62���������)XUWKHUPRUH��LQ�WKH�FDVH�RI�WKH��)RQW�)DFH!�WDJ�WKH�WRRO�VKRXOG�EH�DEOH�

WR�VHW�WKH�FRUUHVSRQGLQJ�IRQW�GHSHQGLQJ�RQ�WKH�ODQJXDJH�DQG�DFFRUGLQJ�WR�D�XVHU�SUHVHW�IRQW�VXEVWLWXWLRQ�OLVW�DQG�LQ�WKH�

FDVH�RI�PLUURU�GLUHFWRU\�VWUXFWXUHV�WKH�%$6(�+5()�WDJ�FDQ�EH�DGMXVWHG�DFFRUGLQJO\��,W�VKRXOG�DOVR�EH�DEOH�WR�HDVLO\�

LQFRUSRUDWH�IHDWXUHV�VXFK�DV�WKH�RQH�FRQVLGHUHG�IRU�WKH�QHZ�YHUVLRQ�RI�+70/�>�@��ZKHUH�WKH�ZHE�GHYHORSHU�ZLOO�EH�

DEOH�WR�DGG�OLQN�LQIRUPDWLRQ�IRU�FRUUHVSRQGLQJ�SDJHV�LQ�RWKHU�ODQJXDJHV�LQ�WKH�+($'�RI�WKH�GRFXPHQW���

&RQVHTXHQWO\� WKH� WRRO� VKRXOG� FUHDWH� WKH� FRUUHVSRQGLQJ� OLQNV� EHWZHHQ� WKH� QHZ� ILOHV� WR� PDWFK� WKH� VWUXFWXUH� RI� WKH�

H[LVWLQJ�PDLQ�ODQJXDJH�KLHUDUFK\��7KH�LPSOHPHQWDWLRQ�VWDWXV�RI�WKH�PXOWLOLQJXDO�ZHE�VLWH�DW�WKLV�VWDJH�LV�GHSLFWHG�LQ�

WKH� QH[W�GLDJUDP��ZKHUH� WKH� WRRO� FUHDWHV� D�PLUURU�ZHE�SDJH�KLHUDUFK\� IRU�/DQJXDJH���EDVHG�RQ�/DQJXDJH����1RWH�

KHUH�WKDW�XQGHU�FRPPRQ�UHVLGH�DOO�VKDUHG�DPRQJ�VXSSRUWHG�ODQJXDJHV�ILOHV�VXFK�DV�LPDJHV�DQG�VRXQGV��,I�DQ�LPDJH�

�VXFK�DV� WKH� LPDJH�RI�D� IODJ�GHSLFWLQJ� WKH�FXUUHQW� ODQJXDJH�VHOHFWLRQ��RU�VRXQG�LV� ODQJXDJH�GHSHQGHQW� LW�VKRXOG�EH�

VWRUHG�XQGHU�/DQJXDJH�Q��7KH�XVHU�VKRXOG�DOVR�EH�DEOH�WR�GHVLJQDWH�ZKHWKHU�VSHFLILF�SDJHV�VKRXOG�EH�FUHDWHG�RQO\�IRU�

D�VXEVHW�RI�VLWH
V�ODQJXDJH��,I�D�SDJH�LV�FKRVHQ�QRW�WR�DSSHDU�LQ�D�ODQJXDJH��D�GHIDXOW�SDJH�PD\�EH�VSHFLILHG��



�

)LJXUH����5HSOLFDWLRQ�RI�OLQNV�IRU�VXSSRUWHG�ODQJXDJHV�

)LQDOO\��WKH�WRRO�VKRXOG�FUHDWH�OLQNV�EHWZHHQ�ODQJXDJH�YHUVLRQV�RI�WKH�VDPH�SDJH��7KLV�ZLOO�HQDEOH�XVHUV�WR�QDYLJDWH�

WKURXJK�WKH�VXSSRUWHG�ODQJXDJH�VHW��7KLV�VWDJH�LV�LOOXVWUDWHG�LQ�WKH�QH[W�GLDJUDP��

�

)LJXUH����&UHDWLRQ�RI�LQ�EHWZHHQ�ODQJXDJHV�OLQNV�

7KH� WRRO� VKRXOG�DXWRPDWLFDOO\�FUHDWH� VLWH�PDS� IRU�HDFK� ODQJXDJH�VHW�VXSSRUWHG� LQ� WKH�ZHE�VLWH��$OWKRXJK�VLWH�PDSV�

FDQ�DVVLVW�XVHUV�WR�QDYLJDWH�HDVLO\�DQG�TXLFNO\�LQ�D�ZHE�VLWH��WKH�LPSOHPHQWDWLRQ�DQG�PDLQWHQDQFH�RI�D�VLWH�PDS�QHHGV�

D�ORW�RI�HIIRUW�LI� LW�KDV�WR�FDUULHG�RXW�PDQXDOO\��7KH�WRRO�VKRXOG�DOVR�FUHDWH�DQG�PDLQWDLQ�LQGH[HV�LQ�HDFK�RQH�RI�WKH�

VXSSRUWHG�ODQJXDJHV�WR�IXUWKHU�DLG�XVHUV
�QDYLJDWLRQ��

7KH�VHFRQG�FDWHJRU\�RI�UHTXLUHPHQWV�LQFOXGHV�WDVNV�WKDW�GHDO�ERWK�ZLWK�WKH�GHSOR\PHQW�DQG�WKH�PDLQWHQDQFH�RI�WKH�

ZHE�VLWH��

7KH�WRRO�VKRXOG�SURSRVH�WUDQVODWLRQV�RI�SKUDVHV�ZKHQHYHU�WKLV�LV�SRVVLEOH��7KLV�FDQ�EH�DFKLHYHG�LI�WKH�WRRO�PDLQWDLQV�D�

WUDQVODWLRQ�PHPRU\�RQ�D�SKUDVH�WR�SKUDVH�EDVLV���7KH�WUDQVODWLRQ�PHPRU\�ZLOO�EH�XSGDWHG�DQG�HQULQFKHG�HDFK�WLPH�WKH�

XVHU�WUDQVODWHV�D�ZHE�SDJH�IURP�RQH�ODQJXDJH�WR�DQRWKHU��,Q�WKH�FDVH�D�SKUDVH�GRHV�QRW�DOUHDG\�H[LVWV�LQ�WUDQVODWLRQ�

PHPRU\�WKH�WRRO�VKRXOG�EH�DEOH�WR�SDUVH�WKH�SKUDVH��ILOWHU�RXW�DQ\�IRUPDWWLQJ�WDJV�DQG�VWRUH�WKH�SDLU��RULJLQDO�±�WDUJHW�

ODQJXDJH��RI�SKUDVHV��7KH�WUDQVODWLRQ�PHPRU\�FDQ�VXSSRUW�ERWK�WKH�GHYHORSPHQW�DQG�WKH�PDLQWHQDQFH�SKDVH��,W�FDQ�

EH�XVHG�ZKHQ�WUDQVODWLQJ�IURP�RQH�ODQJXDJH�WR�DQRWKHU�WR�SURSRVH�D�WUDQVODWLRQ�LI�WKH�VDPH�SKUDVH�H[LVWV�LQ�PHPRU\��

,W� FDQ� DOVR� EH� XVHG� WR� ORFDWH� RQH� SKUDVH� LQ� WKH� GLIIHUHQW� ODQJXDJH� YHUVLRQV� RI� WKH� VDPH� ILOH��%\� GRLQJ� VR� LW� FRXOG�

UHGXFH�WKH�DPRXQW�RI�WLPH�DQG�HIIRUW�WR�PDLQWDLQ�D�ODUJH�QXPEHU�RI�SDJHV�LQ�D�YDULHW\�RI�ODQJXDJHV���



7R�WHVW�WKH�SRVVLEOH�HIIHFWLYHQHVV�RI�WUDQVODWLRQ�PHPRU\�IRU�D�PXOWLOLQJXDO�ZHE�VLWH�PDLQWHQDQFH�D�VXUYH\�FDUULHG�RXW��

,Q�WKLV�VXUYH\��D�SRUWLRQ�RI�WKH�ZZZ�Z��RUJ�ZHE�SDJHV�������SDJHV��ZHUH�SDUVHG��,W�LV�ZRUWK�QRWLQJ�WKDW�DOPRVW�����

RI�WKH�SKUDVHV�ZHUH�HQFRXQWHUHG�PRUH�WKDQ�RQFH���

7KH� IXQFWLRQ�RI� WKH� WUDQVODWLRQ�PHPRU\�PD\�EH� IXUWKHU� HQKDQFHG�EH�PHDQV�RI�GLFWLRQDULHV�� HVSHFLDOO\� WHUPLQRORJ\�

RQHV��7KH� WRRO�FDQ�KHOS� WKH�ZHE�GHYHORSHU� WR�PDLQWDLQ�D�FRQVLVWHQW�XVHU� LQWHUIDFH�IRU�DOO�RU� IRU�VXEVHWV�RI� WKH�ZHE�

SDJHV�WKURXJK�WKH�XVH�RI�ZHE�SDJH�WHPSODWHV��7KH�ZHE�GHYHORSHU�VKRXOG�EH�DEOH�WR�FUHDWH�GLIIHUHQW�WHPSODWHV�IRU�HDFK�

RQH�RI�WKH�ODQJXDJHV�RU�IRU�GLIIHUHQW�VHFWLRQV�RI�WKH�ZHE�VLWH�

&XUUHQW�VWDWXV�

&XUUHQWO\��D�WRRO�LV�EHLQJ�GHYHORSHG�DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV�JLYHQ�DERYH��,Q�LWV�SUHVHQW�VWDWH�WKH�WRRO�FRQWDLQV�

HQRXJK� IXQFWLRQDOLW\� WR� HQDEOH� D� ZHE� GHYHORSHU� WR� XVH� LW� IRU� ZHE� VLWH� FRQVWUXFWLRQ�� 7KH� WRRO� HPSOR\V� D� VLPSOH�

GDWDEDVH� GHYHORSHG� LQ� 06� $FFHVV� ��� WR� VWRUH� WKH� WUDQVODWLRQ� PHPRU\�� &XUUHQWO\� ZRUN� KDV� IRFXVVHG� RQ� WKH�

LPSURYHPHQW� RI� WKH� SDUVLQJ� DOJRULWKPV� IRU� WKH� WUDQVODWLRQ� PHPRU\� GDWDEDVH� DV� ZHOO� DV� RQ� WKH� LPSOHPHQWDWLRQ� RI�

IUDPH�DQG�MDYDVFULSW�VXSSRUW��7KH�QH[W�ILJXUH�LOOXVWUDWHV�WKH�IXQFWLRQ�RI�DXWRPDWLF�WUDQVODWLRQ�IRU�WKH�FXUUHQW�YHUVLRQ�

RI�WKH�WRRO��

�

)LJXUH����0XOWLOLQJXDO�:HE�WRRO�

$V�GHSLFWHG�LQ�WKH�ILJXUH��WKH�XVHU�LV�DEOH�WR�VHOHFW�D�SKUDVH�LQ�WKH�HGLWRU�WKHQ�UXQ�D�VHDUFK�IRU�D�SURSRVHG�WUDQVODWLRQ��

7KH�XVHU�LV�DEOH�WR�VHOHFW�D�IROGHU�IURP�WKH�IORDWLQJ�ZLQGRZ�UHSUHVHQWLQJ�WKH�GLUHFWRU\�VWUXFWXUH��DVN�IRU�UHSOLFDWLRQ�RU�

FKHFN�WKH�ILOHV�KH�VKH�GRHV�QRW�ZLVK�WR�UHSOLFDWH�WR�DQRWKHU�ODQJXDJH��,Q�WKH�QH[W�YHUVLRQ�RI�WKH�WRRO��WKH�HGLWRU�ZLOO�

SDUVH�WKH�GRFXPHQW�LQ�WKH�RULJLQDO�ODQJXDJH�DQG�SURSRVH�D�WUDQVODWLRQ�ZKHQHYHU�RQH�H[LVWV���

&RQFOXVLRQV�

7KLV�SDSHU�LOOXVWUDWHG�WKH�LVVXHV�FRQFHUQLQJ�WKH�GHVLJQ�DQG�PDLQWHQDQFH�RI�PXOWLOLQJXDO�ZHE�VLWHV��,W�HQXPHUDWHG�WKH�

WRROV� DLPLQJ� DW� WKLV� WDUJHW� DORQJ� ZLWK� WKHLU� DGYDQWDJHV� DQG� GLVDGYDQWDJHV�� ,W� WKHQ� FRQWLQXHG� WR� GHVFULEH� WKH�

VSHFLILFDWLRQV� IRU� D� WRRO� WKDW� H[SORLWV� ZHOO� NQRZQ� PHWKRGRORJLHV� DQG� WHFKQLTXHV� WR� RYHUFRPH� RWKHU� WRROV
�

GLVDGYDQWDJHV��7R�WKLV�HQG�WKH�SURSRVHG�WRRO��FDQ�DLG�WKH�DYHUDJH�ZHE�GHYHORSHU�ZKR�GRHV�QRW�ZDQW�WR�FRPPLW�WR�D�

VSHFLILF�WRRO�RU�LQYHVW�WR�D�SURSULHWDU\�WHFKQRORJ\��EXW�QHHGV�WR�FUHDWH�DQG�PDLQWDLQ�D�PXOWLOLQJXDO�ZHE�VLWH���

:H�EHOLHYH� WKDW�RQFH�FRPSOHWH�� WKH�HQYLVDJHG�WRRO�ZLOO�SURYLGH�DQ�HIILFLHQW�VROXWLRQ� WR� WKH�FUHDWLRQ�RI�PXOWLOLQJXDO�

ZHE�VLWHV���

5HIHUHQFHV�
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>�@� (�� 8UHQ�� +�� 5REHUW� DQG� 7�� 3HULQRWWL�� 6RIWZDUH� ,QWHUQDWLRQDOL]DWLRQ� DQG� ORFDOL]DWLRQ�� $Q� LQWURGXFWLRQ�� 9DQ�

1RVWUDQG�5HLQKROG��1HZ�<RUN��������

>�@�-��.DUDW�DQG�&��0��.DUDW��3HUVSHFWLYHV�RQ�'HVLJQ�DQG�,QWHUQDWLRQDOL]DWLRQ��6,*&+,�%XOOHWLQ��YRO������1R�����-DQ��

������S������

>�@� *�5�6�� :HLU� 	� *�� /HSRXUDV�� '\QDPLF� 6HFRQG� /DQJXDJH� 6XSSRUW� IRU� :HE�EDVHG� ,QIRUPDWLRQ� 6\VWHPV���

3URFHHGLQJV�RI�6&,¶����&RQIHUHQFH��

>�@�6\VWUDQ�WUDQVODWLRQ�VRIWZDUH��SURIHVVLRQDO�HGLWLRQ��KRPH�SDJH��KWWS���ZZZ�V\VWUDQVRIW�FRP�URIHVVLRQDO�KWP�

>�@�2UDFOH
V�:HE'%�KRPH�SDJH�KWWS���ZZZ�RUDFOH�FRP��SURGXFWV�WRROV�ZHEGE��

>�@�:RUOG�:LGH�:HE�&RQVRUWLXP�DYDLODEOH�DW�KWWS���ZZZ�Z��RUJ�,QWHUQDWLRQDO�2�KHOS�ODQJ�KWPO�


