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2 6$ �3DUOD\ �LV�D�VHW�RI�DSSOLFDWLRQ�SURJUDPPLQJ�LQWHUIDFHV�PDNLQJ�LW�SRVVLEOH�WR�WDNH�DGYDQWDJH�RI�WKH�
IXQFWLRQDOLW\ �RI�D�WHOHFRPPXQLFDWLRQV�QHWZRUN�E\ �DQ�LQGHSHQGHQW�VHUYLFH�SURYLGHU��2 6$ �3DUOD\ �LQWHUIDFHV�
DUH�VSOLW�LQWR�VR�FDOOHG�6HUYLFH�&DSDELOLW\ � ) HDWXUHV� �6&) V���HDFK�RQH�UHSUHVHQWLQJ�D�VSHFLILF�SDUW�RI�WKH�
QHWZRUN�IXQFWLRQDOLW\ ��0 RELOLW\ �6&) �WDNHV�FDUH�RI�UHSRUWLQJ�XVHU�ORFDWLRQ�DQG�VWDWXV��
�
$ Q�LPSOHPHQWDWLRQ�RI�2 6$ �3DUOD\ �0 RELOLW\ �6&) �DQG�RI�D�GHYHORSPHQW�HQYLURQPHQW�IRU�ORFDWLRQ�EDVHG�
2 6$ �3DUOD\ � DSSOLFDWLRQV� LV� SUHVHQWHG�� 7KH� QHWZRUN� LQWHUIDFH� WR� WKH� 6&) � LV� EDVHG� RQ� ( ULFVVRQ� 0 RELOH�
3RVLWLRQLQJ�3URWRFRO��0 33��IRU�XVHU�ORFDOL] DWLRQ�DQG�RQ�D�SURSULHWDU\ �; 0 / �SURWRFRO�IRU�XVHU�VWDWXV��7KH�
HQYLURQPHQW�LQFOXGHV� ( ULFVVRQ�0 RELOH�3RVLWLRQLQJ�&HQWHU�( PXODWRU�DQG�D�XVHU�VWDWXV�VLPXODWRU�ZULWWHQ�
VSHFLILFDOO\ �IRU�WKLV�SURMHFW��7KH�WZR�VLPXODWRUV�DUH�LQWHJUDWHG�DQG�GULYHQ�E\ �WKH�VDPH�VHW�RI�FRQILJXUDWLRQ�
ILOHV��7KH�HQYLURQPHQW�LV�HQKDQFHG�E\ �D�PRQLWRULQJ�WRRO�WKDW�GLVSOD\ V�XVHUV¶�DQG�%76�ORFDWLRQV�RQ�D�PDS��
�
7KH� SUHVHQWHG� 6&) � LPSOHPHQWDWLRQ� FDQ� EH� XVHG� LQGHSHQGHQWO\ �� DV� SDUW� RI� DQ� 2 6$ �3DUOD\ � JDWHZD\ �
FRQQHFWHG�WR�D�UHDO�QHWZRUN���

�
�
� ���,QWURGXFWLRQ�

7HOHFRPPXQLFDWLRQV�WRGD\ �LV�IDFLQJ�QHZ�FKDOOHQJHV�±�XVHUV�KDYH�VWDUWHG�ORRNLQJ�IRU�YDULHW\ �RI�
VHUYLFHV� DEOH� WR� VDWLVI\ � WKHLU� LQGLYLGXDO� QHHGV�� ,W� VHHPV� LQHYLWDEOH� WKDW� WKH� IXWXUH� RI�
WHOHFRPPXQLFDWLRQV� ZLOO� EH� IOH[ LELOLW\ �� XVHU�IULHQGOLQHVV�� DQG� RSHQQHVV�� 7KH� GHYHORSPHQW� RI� WKH�
2 6$ �3DUOD\ �LQWHUIDFHV�>� @�LV�D�PDMRU�VWHS�WRZDUGV�WKH�YLVLRQ�RI�RSHQ�SURJUDPPDEOH�QHWZRUNV�>� @��
$ FFRUGLQJ� WR� UHFHQW� VXUYH\ V� >� �� @�� WKH� 2 6$ �3DUOD\ �EDVHG� VHUYLFHV� PD\ � EHFRPH� RQH� RI� WKH� NH\ �
UHYHQXH�JHQHUDWRUV� IRU� WHOHFRPPXQLFDWLRQV� FRPSDQLHV� LQ� WKH� IRUHVHHDEOH� IXWXUH�� 7KH� PDLQ�
DGYDQWDJH� RI� LQWURGXFLQJ� WKH� LQWHUIDFHV� LV� WKH� SRVVLELOLW\ � RI� FUHDWLQJ� DQG� UXQQLQJ�
WHOHFRPPXQLFDWLRQV�VHUYLFHV�E\ �LQGHSHQGHQW�VHUYLFH�SURYLGHUV��0 RUHRYHU��WKH�LQWHUIDFHV�SURYLGH�D�
VLPSOH�QHWZRUN�PRGHO��VR�WKDW�QR�GHHS�NQRZOHGJH�RI�WKH�XQGHUO\ LQJ�QHWZRUN�LV�QHHGHG�WR�GHVLJQ�
DQG� LPSOHPHQW� QHZ� VHUYLFHV� >� @�� 7KH� FRQVWUXFWLRQ� RI� WKH� LQWHUIDFHV� DOORZV� UDSLG� VHUYLFH�
LPSOHPHQWDWLRQ� >� �� @�� $ YDLODEOH� QHWZRUN� VLPXODWRUV� >� �� @� PDNH� LW� SRVVLEOH� WR� WHVW� WKH� VHUYLFH�
IXQFWLRQDOLW\ �RXWVLGH�D�UHDO�QHWZRUN�HQYLURQPHQW��

7KH�2 6$ �3DUOD\ �DUFKLWHFWXUH�FRQVLVWV�RI�D�QHWZRUN�SDUW�DQG�DQ�DSSOLFDWLRQ�SDUW��7KH�QHWZRUN�
SDUW� �ZKLFK� LV� XVXDOO\ � UHIHUUHG� WR� DV� DQ� 2 6$ �3DUOD\ � JDWHZD\ �� JLYHV� DFFHVV� WR� D� QHWZRUN
V��
IXQFWLRQDOLW\ �� ZKHUHDV� WKH� DSSOLFDWLRQ� SDUW�� ZKLFK� PD\ � EH� ORFDWHG� RXWVLGH� WKH� QHWZRUN� RSHUDWRU
V�
GRPDLQ��LV�WKH�SODFH�ZKHUH�WHOHFRPPXQLFDWLRQV�VHUYLFHV�DUH�UXQQLQJ��2 6$ �3DUOD\ �DSSOLFDWLRQV��L�H���
VHUYLFHV�� FRPPXQLFDWH� ZLWK� WKH� 2 6$ �3DUOD\ � JDWHZD\ � E\ � XVLQJ� D� GLVWULEXWHG� $ 3,� �DSSOLFDWLRQ�
SURJUDPPLQJ�LQWHUIDFH���7KH�$ 3,�KDV�EHHQ�VSOLW�LQWR�VHYHUDO�IXQFWLRQDOO\ �FRKHUHQW�SDUWV��ZKLFK�DUH�
FDOOHG�6HUYLFH�&DSDELOLW\ �) HDWXUHV��6&) V���7KH�H[ DPSOHV�RI�6&) V�LQFOXGH��0 RELOLW\ �6&) ��GHVFULEHG�
EHORZ���&DOO�&RQWURO�6&) ��8 VHU�,QWHUDFWLRQ�6&) ��DQG�VHYHUDO�RWKHUV��7KH�2 6$ �3DUOD\ �JDWHZD\ �PD\ �
LPSOHPHQW�WKH�QHWZRUN�SDUW�RI�RQH�RU�PRUH�6&) V��

7KH� SDSHU� GLVFXVVHV� DQ� LPSOHPHQWDWLRQ� RI� 0 RELOLW\ � 6&) � DQG� WKH� FUHDWLRQ� RI� D� GHYHORSPHQW��
HQYLURQPHQW�IRU�2 6$ �3DUOD\ �PRELOLW\ �DSSOLFDWLRQV��7KH�SURMHFW��QDPHG�P%HQFK��LV�FDUULHG�RXW�E\ �



0 RELOH� DQG� ( PEHGGHG� $ SSOLFDWLRQV� * URXS� >� � @� DW� ,QVWLWXWH� RI� 7HOHFRPPXQLFDWLRQV�� : DUVDZ�
8 QLYHUVLW\ � RI� 7HFKQRORJ\ �� 7KH� SDSHU� LV� GLYLGHG� DV� IROORZV�� $ Q� RYHUYLHZ� RI� 0 RELOLW\ � 6&) � LV�
SUHVHQWHG�LQ�6HFWLRQ�� ��7KH�VFRSH�RI�WKH�P%HQFK�SURMHFW�LV�JLYHQ�LQ�6HFWLRQ�� ��7KH�LQWHUIDFHV�RI�WKH�
P%HQFK� 0 RELOLW\ � 6&) � DUH� H[ SODLQHG� LQ� 6HFWLRQ� � �� 6RPH� LQIRUPDWLRQ� RQ� ( ULFVVRQ� 0 RELOH�
3RVLWLRQLQJ�&HQWHU�( PXODWRU�LV�SURYLGHG�LQ�6HFWLRQ�� ��5HPDUNV�RQ�WKH�P%HQFK�SURMHFW�FRPSRQHQWV�
DUH�SUHVHQWHG�LQ�6HFWLRQ�� ��7KH�SDSHU�LV�VXPPDUL] HG�LQ�6HFWLRQ�� ������

�
� ���2 6$ �3DUOD\ �0 RELOLW\ �6&) �

0 RELOLW\ �6&) �>� � @�DOORZV�DQ�2 6$ �3DUOD\ �DSSOLFDWLRQ�WR�ILQG�RXW�DERXW�WKH�FXUUHQW�ORFDWLRQ�DQG�
VWDWXV� RI� WKH� XVHU�� &OHDUO\ �� WKH� LQIRUPDWLRQ� SURYLGHG� E\ � 0 RELOLW\ � 6&) � ZRXOG� EH� XVHG� E\ � DQ�
2 6$ �3DUOD\ � DSSOLFDWLRQ� LPSOHPHQWLQJ�D�ORFDWLRQ�EDVHG�VHUYLFH��8 VHU�ORFDWLRQ�FDQ�EH�VSHFLILHG�LQ�
WHUPV�RI�JHRJUDSKLF�FRRUGLQDWHV��ORQJLWXGH��ODWLWXGH��RU�LGHQWLILHUV�RI�WHOHFRPPXQLFDWLRQV�QHWZRUN�
UHODWHG�DUHDV��H�J���&HOO�* OREDO�,GHQWLW\ ��/ RFDWLRQ�$ UHD�,GHQWLW\ ���$ V�SUHFLVH�JHRJUDSKLF�ORFDWLRQ�PD\ �
QRW�EH�DYDLODEOH��VD\ ��ZKHQ�WKH�XVHU�WHUPLQDO�LV�QRW�HTXLSSHG�ZLWK�* 36���JHRJUDSKLF�FRRUGLQDWHV�DUH�
DFFRPSDQLHG�E\ �SDUDPHWHUV�RI�D�VR�FDOOHG�XQFHUWDLQW\ �VKDSH��8 VHU�VWDWXV�LQIRUPDWLRQ�GHVFULEHV�WKH�
XVHU� DV� UHDFKDEOH�� QRQ�UHDFKDEOH��RU� EXV\ �� $ Q�DGGLWLRQDO� FDSDELOLW\ � RI� 0 RELOLW\ � 6&) � LV�WR�KDQGOH�
HPHUJHQF\ �FDOOV��6XFK�D�FDOO�FDQ�WULJJHU�0 RELOLW\ �6&) �WR�SURYLGH�WKH�ORFDWLRQ�RI�WKH�FDOOLQJ�XVHU�WR�
DQ�2 6$ �3DUOD\ �HPHUJHQF\ �KDQGOLQJ�DSSOLFDWLRQ���

$ 3,V�FRPSULVLQJ�0 RELOLW\ �6&) �DUH�FODVVLILHG�LQWR�8 VHU�/ RFDWLRQ��8 / ��IRU�JHRJUDSKLF�ORFDWLRQ��
8 VHU�/ RFDWLRQ�&$ 0 ( / ��8 / &��IRU�QHWZRUN�UHODWHG�ORFDWLRQ��8 VHU�/ RFDWLRQ�( PHUJHQF\ ��8 / ( ���DQG�
8 VHU�6WDWXV��8 6���2 QO\ �8 / ��8 / &��DQG�8 6�ZLOO�EH�FRYHUHG�KHUH��LQ�WKLV�RUGHU��

7KH� SRVVLEOH� PRGHV� RI� LQWHUDFWLRQ� EHWZHHQ� DQ� 2 6$ �3DUOD\ � DSSOLFDWLRQ� DQG� D� 0 RELOLW\ � 6&) �
JDWHZD\ �DUH�WKH�VDPH�IRU�ERWK�8 / �DQG�8 / &�� �³0 RELOLW\ �6&) ´ �ZLOO�EH�XVHG�UDWKHU�WKDQ�³0 RELOLW\ �
6&) �JDWHZD\ ´ �IRU�EUHYLW\ ���7KH�PRGHV�DUH��WULJJHUHG�ORFDWLRQ�UHSRUWLQJ��SHULRGLF�ORFDWLRQ�UHSRUWLQJ��
DQG� LQWHUDFWLYH� UHTXHVW�� 7KH� PRGH� XVHG� GHSHQGV� RQ� WKH� VHUYLFH� ORJLF� LPSOHPHQWHG� E\ � WKH�
DSSOLFDWLRQ�� 7KH� DSSOLFDWLRQ� LVVXHV� D� UHSRUWLQJ� UHTXHVW� WR� 0 RELOLW\ � 6&) �� VSHFLI\ LQJ� WKH� PRGH� LW�
ZDQWV�WR�XVH��VHYHUDO�PRGHV�FDQ�EH�XVHG�E\ �RQH�DSSOLFDWLRQ��LI�QHHGHG����

,Q�WKH� WULJJHUHG� ORFDWLRQ�UHSRUWLQJ��WKH� DSSOLFDWLRQ� LV�QRWLILHG�DERXW� WKH� FXUUHQW� XVHU� ORFDWLRQ�
ZKHQHYHU�D�FHUWDLQ�HYHQW�KDSSHQV��7KH�HYHQW��WULJJHU��LV�VSHFLILHG�E\ �WKH�DSSOLFDWLRQ�LQ�D�WULJJHUHG�
ORFDWLRQ�UHSRUWLQJ�UHTXHVW�� ,Q�FDVH�RI�8 / ��WKH�SRVVLEOH�HYHQWV�DUH�WKH�XVHU�HQWHULQJ�DQG�OHDYLQJ�D�
JHRJUDSKLF�DUHD�GHILQHG�E\ �WKH�DSSOLFDWLRQ��,Q�FDVH�RI�8 / &��WKH�SRVVLEOH�HYHQWV�DUH�D�XVHU�ORFDWLRQ�
XSGDWH� LQVLGH�WKH� FXUUHQW�9 / 5 � �9 LVLWRU� / RFDWLRQ� 5HJLVWHU��DQG�WKH� XVHU�PRYLQJ�WR�DQRWKHU�9 / 5 ��
2 QFH�D�WULJJHUHG�ORFDWLRQ�UHSRUWLQJ�UHTXHVW�KDV�EHHQ�PDGH��0 RELOLW\ �6&) �NHHSV�UHSRUWLQJ��ZKHQHYHU�
WULJJHUHG��XQWLO�WKH�DSSOLFDWLRQ�DVNV�LW�WR�VWRS���

,Q�WKH�SHULRGLF�ORFDWLRQ�UHSRUWLQJ��WKH�DSSOLFDWLRQ�LV�QRWLILHG�DERXW�WKH�FXUUHQW�XVHU�ORFDWLRQ�DW�
UHJXODU�WLPH�LQWHUYDOV��7KH�LQWHUYDO�LV�VSHFLILHG�E\ �WKH�DSSOLFDWLRQ�LQ�D�SHULRGLF�ORFDWLRQ�UHSRUWLQJ�
UHTXHVW��2 QFH�D�UHTXHVW�KDV�EHHQ�PDGH��0 RELOLW\ �6&) �NHHSV�UHSRUWLQJ��DW�UHJXODU�LQWHUYDOV��XQWLO�WKH�
DSSOLFDWLRQ�DVNV�LW�WR�VWRS���

7KH�LQWHUDFWLYH�UHTXHVW�PRGH�DPRXQWV�WR�D�RQH�WLPH�QRWLILFDWLRQ�LQ�UHVSRQVH�WR�D�UHTXHVW�PDGH�
E\ �WKH�DSSOLFDWLRQ���

7KH�SRVVLEOH�PRGHV�RI�LQWHUDFWLRQ�EHWZHHQ�DQ�2 6$ �3DUOD\ �DSSOLFDWLRQ�DQG�0 RELOLW\ �6&) � IRU�
8 VHU�6WDWXV� �8 6��DUH�WULJJHUHG�VWDWXV�UHSRUWLQJ�DQG�LQWHUDFWLYH�UHTXHVW��7KH\ �ZRUN�HVVHQWLDOO\ �WKH�
VDPH� ZD\ � DV� WKH� FRUUHVSRQGLQJ� RQHV� GHVFULEHG� DERYH�� ,Q� WULJJHUHG� VWDWXV� UHSRUWLQJ�� WKH� HYHQW�
WULJJHULQJ�D�QRWLILFDWLRQ�LV�VLPSO\ �D�FKDQJH�RI�WKH�XVHU�VWDWXV��

$ OO� WKH� UHTXHVWV� DQG� QRWLILFDWLRQV� GHVFULEHG�DERYH� DUH�LPSOHPHQWHG�DV�DV\ QFKURQRXV�PHWKRG�
FDOOV�RQ�UHPRWH�REMHFWV��) RU�H[ DPSOH��ZKHQ�DQ�DSSOLFDWLRQ�PDNHV�D�UHTXHVW��LW�LQYRNHV�D�PHWKRG�RQ�D�
UHPRWH� �UHVLGLQJ� LQ� 0 RELOLW\ � 6&) �� ³PDQDJHÚ� REMHFW�� $ Q� DUJXPHQW� RI� WKDW� PHWKRG� LQYRFDWLRQ�
VSHFLILHV�D�FDOOEDFN�REMHFW�UHVLGLQJ�DW�WKH�DSSOLFDWLRQ�VLGH��: KHQHYHU�D�QRWLILFDWLRQ�LV�WR�EH�PDGH��
0 RELOLW\ �6&) �LQYRNHV�D�PHWKRG�RQ�WKH�FDOOEDFN�REMHFW��
�
�
�



� ��P %HQFK�3URMHFW�
7KH�JRDO�RI�WKH�P%HQFK�SURMHFW�LV�WR�LPSOHPHQW�WKH�0 RELOLW\ �6&) �DQG�WR�FUHDWH�DQ�HQYLURQPHQW�

WKDW�FDQ�EH�XVHG�WR�GHYHORS�0 RELOLW\ �6&) �EDVHG�2 6$ �3DUOD\ �DSSOLFDWLRQV��7KH�RYHUDOO�DUFKLWHFWXUH�
RI�WKH�P%HQFK�HQYLURQPHQW�LV�VKRZQ�LQ�) LJ�� � ��7KH�NH\ �FRPSRQHQW�LV�WKH�0 RELOLW\ �6&) � �VWULFWO\ �
VSHDNLQJ��WKH�0 RELOLW\ �6&) �LPSOHPHQWDWLRQ����: KLOH�EHLQJ�D�SDUW�RI�WKH�HQYLURQPHQW��WKH�0 RELOLW\ �
6&) �LV�D�VWDQGDORQH�VRIWZDUH�FRPSRQHQW�ZLWK�ZHOO�GHILQHG�LQWHUIDFHV� �GHVFULEHG�LQ�WKH�IROORZLQJ�
VHFWLRQ���,W�FDQ�EH�XVHG�RXWVLGH�RI�WKH�HQYLURQPHQW��,W�LQWHUDFWV�ZLWK�VHUYHUV�SURYLGLQJ�ORFDWLRQ�DQG�
VWDWXV�GDWD��DQ�2 6$ �3DUOD\ �) UDPHZRUN��DQG�DQ�2 6$ �3DUOD\ �DSSOLFDWLRQ���

7KH�ORFDWLRQ�DQG�VWDWXV�VHUYHUV�DUH�D�OLQN�WR�WKH�XQGHUO\ LQJ�WHOHFRPPXQLFDWLRQV�QHWZRUN��,Q�WKH�
P%HQFK� HQYLURQPHQW�� WKH� QHWZRUN� LV� VLPXODWHG�� ( ULFVVRQ� 0 RELOH� 3RVLWLRQLQJ� &HQWHU� ( PXODWRU�
�0 3&�( PXODWRU���H[ WHQGHG�E\ �VRPH�P%HQFK�FRPSRQHQWV��LV�XVHG�DV�WKH�VLPXODWRU��0 3&�( PXODWRU�
LWVHOI� VLPXODWHV� WKH� QHWZRUN� DQG� DFWV� DV� D� VHUYHU� SURYLGLQJ� ORFDWLRQ� LQIRUPDWLRQ�� 0 3&� ( PXODWRU�
GRHV�QRW�LQFOXGH�VWDWXV��7KH�FRPSRQHQWV�DGGHG�WR�0 3&�( PXODWRU�DUH�D�VWDWXV�VLPXODWRU�DQG�VWDWXV�
VHUYHU��FDOOHG�0 \ 6WDWXV���DQG�D�QHWZRUN�PRQLWRU��7KH�QHWZRUN�PRQLWRU�VHUYHV�DV�D�GHEXJJLQJ�WRRO�
DQG�VKRZV�XVHUV¶�DQG�%76�ORFDWLRQV�ZKLOH�DQ�2 6$ �3DUOD\ �DSSOLFDWLRQ�LV�UXQQLQJ��

$ Q�2 6$ �3DUOD\ �) UDPHZRUN�>� � @�FRPSRQHQW��GHQRWHG�LQ�) LJ��� �E\ �³3DUOD\ �) : ´ ��LV�QHHGHG�IRU�
DFFHVV�FRQWURO�DQG�UHODWHG�IXQFWLRQV�E\ �ERWK�WKH�0 RELOLW\ �6&) �DQG�DQ�2 6$ �3DUOD\ �DSSOLFDWLRQ��$ Q\ �
2 6$ �3DUOD\ � ) UDPHZRUN� SURGXFW� FDQ� EH� XVHG� ZLWKLQ� WKH� P%HQFK� HQYLURQPHQW�� $ � VLPSOH��
) UDPHZRUN� LPSOHPHQWDWLRQ� LV� FDUULHG� RXW� E\ � 0 RELOH� DQG� ( PEHGGHG� $ SSOLFDWLRQV� * URXS� DV� D�
VHSDUDWH�SURMHFW��

$ Q�2 6$ �3DUOD\ �DSSOLFDWLRQ�LV�QRW�D�SDUW�RI�WKH�P%HQFK�HQYLURQPHQW��7KH�GHYHORSHU�XVHV�WKH�
HQYLURQPHQW� WR� GHYHORS� 2 6$ �3DUOD\ � DSSOLFDWLRQV�� $ � VLPSOH� WHVW� DSSOLFDWLRQ�� VKRZQ� LQ� ) LJ�� � �� LV�
EHLQJ�GHYHORSHG�WR�YDOLGDWH�WKH�HQYLURQPHQW��
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�
) LJ��� ��7KH�DUFKLWHFWXUH�RI�WKH�P%HQFK�HQYLURQPHQW��

�
7R�VXPPDUL] H��WKH�P%HQFK�SURMHFW�LQFOXGHV�WKH�GHYHORSPHQW�RI�WKH�IROORZLQJ�FRPSRQHQWV��

ˆ  0 RELOLW\ �6&) ��
ˆ  D�VWDWXV�VLPXODWRU�DQG�VHUYHU��0 \ 6WDWXV�VHUYHU���
ˆ  D�SURWRFRO�WR�PDNH�VWDWXV�GDWD�DYDLODEOH��0 \ 6WDWXV�3URWRFRO���



ˆ  D�QHWZRUN�PRQLWRU�XVHG�DV�DQ�2 6$ �3DUOD\ �DSSOLFDWLRQ�GHEXJJLQJ�WRRO��
ˆ  D�VLPSOH�WHVW�DSSOLFDWLRQ��
�

7KH� SURMHFW� DOVR� LQFOXGHV� LQWHJUDWLRQ� RI� WKH� DERYH� FRPSRQHQWV� ZLWK� WKH� WKLUG� SDUW\ � RQHV��
SULPDULO\ �( ULFVVRQ�0 3&�( PXODWRU��
�
� ���P %HQFK�0 RELOLW\ �6&) �,QWHUIDFHV�
7KH� PDLQ� SDUW� RI� WKH� P%HQFK� SURMHFW� LV� WKH� 0 RELOLW\ � 6&) � LPSOHPHQWDWLRQ�� $ V� VWDWHG� DERYH�� WKH�
0 RELOLW\ � 6&) � FRPSRQHQW�� ZKLOH� EHLQJ� D� SDUW� RI� WKH� P%HQFK� HQYLURQPHQW�� FDQ� DOVR� EH� XVHG�
LQGHSHQGHQWO\ ��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�GHVFULEH�WKH�FRPSRQHQW¶V�LQWHUIDFHV��VKRZQ�LQ�) LJ�� � ��
7KH� LQWHUIDFHV� WR� WKH� 2 6$ �3DUOD\ � ) UDPHZRUN� DQG� 2 6$ �3DUOD\ � DSSOLFDWLRQ� DUH� D� SDUW� RI� WKH�
2 6$ �3DUOD\ � VWDQGDUG� >� @�� 7KH� LQWHUIDFHV� WR� WKH� XQGHUO\ LQJ� WHOHFRPPXQLFDWLRQV� QHWZRUN� DUH�
SURSULHWDU\ �� / RFDWLRQ� DQG� VWDWXV� LQIRUPDWLRQ� LV� WUDQVPLWWHG� XVLQJ� ( ULFVVRQ� 0 RELOH� 3RVLWLRQLQJ�
3URWRFRO��0 33��DQG�0 \ 6WDWXV�3URWRFRO��0 63���UHVSHFWLYHO\ ��0 63�KDV�EHHQ�GHYHORSHG�DV�SDUW�RI�WKH�
P%HQFK�SURMHFW��7KLV�VHFWLRQ�FRYHUV�0 33�DQG�0 63�LQ�PRUH�GHWDLO���
�

�

) LJ��� ��P%HQFK�0 RELOLW\ �6&) �LQWHUIDFHV�
�
� �� ���0 RELOH�3RVLWLRQLQJ�3URWRFRO��0 33��

7KH� 0 RELOH� 3RVLWLRQLQJ� 3URWRFRO� >� � @� LV� XVHG� DV� DQ� LQWHUIDFH� EHWZHHQ� D� PRELOH� SRVLWLRQLQJ�
V\ VWHP� �0 36�� DQG� D� ORFDWLRQ� VHUYLFH� FOLHQW� �/ &6� FOLHQW��� 7KH� SURWRFRO� FRQVLVWV� RI� ; 0 / � IRUPHG�
PHVVDJHV�DQG�LV�LPSOHPHQWHG�RQ�WRS�RI�+773��0 33�LV�DQ�HYROYLQJ�SURWRFRO��WKLV�SDSHU�UHIHUV�WR�
YHUVLRQ�� �� ��

7ZR� PRGHV� RI� FRPPXQLFDWLRQV� DUH� SRVVLEOH� ZLWK� 0 33�� ) LUVW� RI� WKHP� LV� UHTXHVW�UHVSRQVH�
FRPPXQLFDWLRQV��7KH�/ &6�FOLHQW�VHQGV�/ RFDWLRQ�,PPHGLDWH�5HTXHVW��/ ,5 ��WR�0 36��0 36�UHVSRQGV�
ZLWK�/ RFDWLRQ�,PPHGLDWH�$ QVZHU��/ ,$ ���7KH�RWKHU�ZD\ �LV�SXVK�FRPPXQLFDWLRQ��,W�LV�RQH�ZD\ �DQG�LV�
LQLWLDWHG�E\ �0 RELOH�6XEVFULEHU��0 6���/ RFDWLRQ�3XVK�$ QVZHU��/ 3$ ���YHU\ �VLPLODU�WR�/ ,$ ��LV�VHQW�WR�
/ &6��7KLV�PRGH��LV�XVHG�ZKHQ�VRPH�WULJJHUV�DUH�LQYROYHG���

8 QIRUWXQDWHO\ �� LW� LV� VHOGRP� SRVVLEOH� WR� GHWHUPLQH� WKH� XVHU� ORFDWLRQ� H[ DFWO\ �� 0 RUH� RIWHQ�� WKH�
ORFDWLRQ� UHWXUQHG� E\ � / ,$ � RU� / 3$ � LV� GHILQHG� DV� D� VKDSH� WKDW� LV� GHSHQGHQW� RQ� WKH� QHWZRUN�
FRQILJXUDWLRQ�� 6DPSOH� VKDSHV� DUH� VKRZQ� LQ� ) LJ�� � �� 7KH� ILUVW� RQH� �) LJ�� � D���� FDOOHG� ³3RLQW� ZLWK�
8 QFHUWDLQW\ � ( OOLSVH́ � LV� GHILQHG� E\ � WKH� RULJLQ� RI� WKH� HOOLSVH�� LWV� PDMRU� DQG� PLQRU� D[ HV�� DQG� LWV�
RULHQWDWLRQ��7KH�VHFRQG�RQH��) LJ��� E����FDOOHG�³$ UF�´ �LV�GHILQHG�E\ �WKH�FHQWHU�RI�WKH�FLUFOHV��WKH�LQQHU�
DQG�RXWHU�UDGLL��DQG�WKH�VWDUWLQJ�DQG�FORVLQJ�DQJOH�UHODWLYH�WR�1 RUWK��7KH�DUF�VKDSH�LV�YHU\ �FRPPRQ�

2 6$ �3DUOD\ �$ SSOLFDWLRQ�

uwv5xzy|{X}&~€•P•ƒ‚ „ ‚ … †J‡|ˆ*‰

2 6$ �3DUOD\ �0 RELOLW\ �$ 3,�
6HUYLFH�WR�) UDPHZRUN�$ 3,�

0 33��( ULFVVRQ��0 63�

1 HWZRUN�



LQ� * 60 � QHWZRUNV�� ,Q� WKRVH� QHWZRUNV�� WKH� GLIIHUHQFH� EHWZHHQ� WKH� VWDUWLQJ� DQG� FORVLQJ� DQJOH� LV�
XVXDOO\ �� � � ƒ�IRU�VHFWRU�FHOOV�RU�� � � ƒ�IRU�RPQL�FHOOV��

�
�
�

� �
D�� E��

) LJ��� ��8 QFHUWDLQW\ �VKDSHV��D��SRLQW�ZLWK�XQFHUWDLQW\ �HOOLSVH�DQG�E��DUF��
�
$ � VDPSOH� / ,$ � PHVVDJH�� WDNHQ� IURP� 0 33� � �� � VSHFLILFDWLRQ�� LV� VKRZQ� LQ� ) LJ�� � �� ,W� FRQWDLQV�
LQIRUPDWLRQ� DERXW� WKH� ORFDWLRQ� RI� 0 6� � � � � � � � � � � �� 7KH� ORFDWLRQ� LV� GHILQHG� DV� D� SRLQW� ZLWK� DQ�
XQFHUWDLQW\ �HOOLSVH�DQG�DOWLWXGH��7KH�PDMRU�D[ LV�RI�WKH�HOOLSVH�LV� � � � �PHWHUV�ORQJ�DQG�RULHQWHG� � � �
GHJUHHV�IURP�1 RUWK��WKH�PLQRU�D[ LV�LV�� � � �PHWHUV�ORQJ��7KH�DOWLWXGH�LV�� � �PHWHUV�“ � � �PHWHUV��7KH�
XQFHUWDLQW\ �DUHD�LV�FHQWHUHG�DW�� � ƒ� � ¶� � ¶¶�1 RUWK�DQG�� � ƒ� � ¶� � ¶¶�( DVW��
�

� " [ PO� YHUVLRQ � � � � � � HQFRGLQJ � , 62� � � � � � � � � VWDQGDORQH � \ HV� " ! �
� � ' 2&7<3( � $16� 6<67( 0� � I LOH� � � PSS� � BDQV� GWG� ! �
� $16� YHU � � � � � � ! �

� / , $! �
� * 07B2) ) ! � � � � � � � * 07B2) ) ! �
� 326� PVLG � � � � � � � � � � � � ! �

� 3' ! �
� 7, 0( ! � � � � � � � � � � � � � � � � 7, 0( ! �
� / ( 9B&21) ! � � � � / ( 9B&21) ! �
� 32, 17B$/ 7B81&( 57B( / / , 3! �
� / / B32, 17! �

� / $7! 1� � � � � � � � / $7! �
� / 21* ! ( � � � � � � � � � / 21* ! �

� � / / B32, 17! �
� $/ 7! � � � � $/ 7! �
� ' , 5B$/ 7! � � � ' , 5B$/ 7! �
� 0, 1B81&( 57! � � � � � 0, 1B81&( 57! �
� 0$; B81&( 57! � � � � � 0$; B81&( 57! �
� 25, ( 17B0$- 25B$; , 6! � � � � 25, ( 17B0$- 25B$; , 6! �
� $/ 7B81&( 57! � � � $/ 7B81&( 57! �

� � 32, 17B$/ 7B81&( 57B( / / , 3! �
� � 3' ! �

� � 326! �
� � / , $! �

� � $16! �

) LJ��� ��( [ DPSOH�RI�/ ,$ �PHVVDJH���
�
� �� �� 0 \ 6WDWXV�3URWRFRO��0 63��

0 \ 6WDWXV�3URWRFRO�LV�D�SDUW�RI�WKH�P%HQFK�SURMHFW��,W�LV�GHVLJQHG�WR�EH�VLPLODU�WR�0 33�DV�PXFK�
DV� SRVVLEOH�� ) RU�WKLV�UHDVRQ�LW�LV�DOVR� ; 0 / �EDVHG��DQG�+773�LV�XVHG�DV�WUDQVSRUW��7KH�QDPHV�RI�
HOHPHQWV�RI�; 0 / �PHVVDJHV�ZHUH�DOVR�FKRVHQ�WR�UHVHPEOH�WKRVH�RI�0 33��

0 RGHV� RI� FRPPXQLFDWLRQV� LQ� 0 63� DUH� WKH� VDPH� DV� WKRVH� LQ� 0 33�� ,Q� UHTXHVW�UHVSRQVH�
FRPPXQLFDWLRQ��WKH�VWDWXV�VHUYLFH�FOLHQW�VHQGV�6WDWXV�,PPHGLDWH�5HTXHVW��6,5 ���7KH�IRUPDW�RI�6,5 �



LV�H[ DFWO\ �WKH�VDPH�DV�WKDW�RI�/ ,5 ��H[ FHSW�IRU�WKH�URRW�HOHPHQW�QDPH��0 \ 6WDWXV�6HUYHU�UHVSRQGV�ZLWK�
6WDWXV�,PPHGLDWH�$ QVZHU��6,$ ���ZKLFK�FRQWDLQV�XVHU�VWDWXV�LQIRUPDWLRQ�UHSUHVHQWHG�DV�RQH�RI�WKH�
IROORZLQJ�YDOXHV��
ˆ  5HDFKDEOH�±�XVHU�LV�UHDFKDEOH�DQG�UHDG\ �WR�UHFHLYH�RU�LQLWLDWH�D�FDOO��
ˆ  1 RW� UHDFKDEOH� ±� XVHU� LV� QRW� DFFHVVLEOH� �SRVVLEO\ � VZLWFKHG� RII� WKH� SKRQH� RU� ORVW� QHWZRUN�

FRYHUDJH���
ˆ  %XV\ �±�XVHU�LV�EXV\ ��

7KH� SURWRFRO� SURYLGHV� DOVR� D� PHFKDQLVP� IRU� 0 6�LQLWLDWHG� VWDWXV� LQIRUPDWLRQ�� ,Q� VXFK�D�FDVH�
6WDWXV�3XVK�$ QVZHU��63$ ��LV�VHQW�WR�WKH�FOLHQW���
�
� ���0 RELOH�3RVLWLRQLQJ�&HQWHU�( P XODWRU��0 3&�( P XODWRU��

( ULFVVRQ�0 3&�( PXODWRU�>� � @�LV�D�SDUW�RI�WKH�P%HQFK�HQYLURQPHQW��,W�LV�D�WRRO�IRU�GHYHORSHUV�WR�
WHVW�WKHLU�DSSOLFDWLRQV�GHYHORSHG�IRU�( ULFVVRQ�0 RELOH�3RVLWLRQLQJ�6\ VWHP��0 36���$ FWXDOO\ ��0 36�LV�D�
JURXS�RI�SURGXFWV�FRQVLVWLQJ�RI�WZR� IDPLOLHV��0 36�* � IRU�* 60 �QHWZRUNV�DQG�0 36�8 � IRU�8 0 76�
QHWZRUNV���

7KHUH�DUH�VHYHUDO�UHDVRQV�ZK\ �WKLV�VRIWZDUH�KDV�EHHQ�FKRVHQ�IRU�WKLV�SURMHFW��) LUVW��LW�SURYLGHV�
IXQFWLRQDOLW\ �YHU\ �VLPLODU�WR�WKDW�RI�0 RELOLW\ �6&) ��( YHQ�WKRXJK�WKLV�IXQFWLRQDOLW\ �LV�QDUURZHU�WKDQ�
WKH�RQH�WR�EH�LPSOHPHQWHG��LW�FUHDWHV�D�ILQH�EDVLV�IRU�VXFK�D�SURMHFW��$ QRWKHU�LPSRUWDQW�IDFWRU�LV�WKDW�
LW�FRPHV�ZLWK�D�WRRO��0 3&�0 DS�7RRO��IRU�GHVLJQLQJ�D�VLPXODWHG�QHWZRUN��/ DVW�EXW�QRW�OHDVW��0 3&�
( PXODWRU�LV�IUHH��

7KH� QHWZRUN� LV� QRW� DFWXDOO\ � VLPXODWHG� LQ� WKH� ZLGHO\ � XQGHUVWRRG� PHDQLQJ�� ,WV� WRSRORJ\ � DQG�
URXWHV� RI� VXEVFULEHU� GHYLFHV� DUH� SUHGHILQHG� LQ� SODLQ�WH[ W� FRQILJXUDWLRQ� ILOHV�� &XUUHQW� YHUVLRQ� RI�
( ULFVVRQ�0 3&� ( PXODWRU�XVHV�D�VHW�RI� ILYH�FRQILJXUDWLRQ� ILOHV��RQH� IRU�QHWZRUN�WRSRORJ\ ��RQH� IRU�
XVHU� URXWHV�� WZR� IRU� DFFHVV� PDQDJHPHQW� DQG� RQH� FRQWDLQLQJ� YDULRXV� HPXODWRU� SURSHUWLHV�� ) RU�
H[ DPSOH��WKH�QHWZRUN�WRSRORJ\ �FRQILJXUDWLRQ�ILOH�FRQWDLQV�FHOO�ORFDWLRQV��W\ SHV��VHFWRU�RU�RPQL���DQG�
UHODWHG�LQIRUPDWLRQ��7KH�XVHU�URXWH�ILOH�VSHFLILHV�XVHU�ORFDWLRQV�DW�VHOHFWHG�WLPHV���
�
� ���P %HQFK�&RP SRQHQW�,P SOHP HQWDWLRQ�
�
� �� ���0 RELOLW\ �6&) �

0 RELOLW\ � 6&) � FRQVLVW� RI� WZR� LQWHUIDFHV� ±� RQH� GLUHFWHG� WRZDUG� 2 6$ �3DUOD\ � DSSOLFDWLRQV�
�0 RELOLW\ �6&) �$ 3,��DQG�RQH�GLUHFWHG�WR�2 6$ �3DUOD\ �) UDPHZRUN��) UDPHZRUN�WR�6HUYLFH�$ 3,���7KLV�
LPSOHPHQWDWLRQ� SURYLGHV� ERWK� LQWHUIDFHV�� + RZHYHU�� WKH� IRFXV� LV� RQ� WKH� 0 RELOLW\ � 6&) � $ 3,�� 7KLV�
PHDQV� WKDW� WKH� RWKHU� LQWHUIDFH� LV� FXUUHQWO\ � GHVLJQHG� EDVHG� RQ� ³HYHU\ WKLQJ� VKRXOG� JR� ZHOÓ�
DVVXPSWLRQ��,W�SHUIRUPV�D�PLQLPDO�VHW�RI�RSHUDWLRQV�QHHGHG�WR�UHJLVWHU�WKH�6&) �ZLWK�WKH�) UDPHZRUN�
DQG�WKHQ�WR�NHHS�WKLV�UHJLVWUDWLRQ�DOLYH�� ,W�DVVXPHV�WKDW�QR�HUURU�FDQ�RFFXU�GXULQJ�WKH�UHJLVWUDWLRQ�
SURFHGXUH��

7KH� LPSOHPHQWDWLRQ� RI� WKH� 0 RELOLW\ � 6&) � LQWHUIDFH� LV� UHVSRQVLEOH� IRU� WUDQVODWLRQ� RI� 0 RELOLW\ �
6&) �$ 3,�FDOOV�LQWR�0 33�RU�0 63�UHTXHVWV�DQG�EDFN�IURP�QHWZRUN�UHVSRQVHV�LQWR�FDOOV�RI�0 RELOLW\ �
6&) �$ 3,�FDOO�EDFN�IXQFWLRQV��7KH�WUDQVODWLRQ��KRZHYHU��LV�QRW�WKH�RQO\ �UROH�RI�WKLV�LPSOHPHQWDWLRQ��
LW�DOVR�FRQWDLQV�VRPH�ORJLF�WKDW�LV�QHHGHG�E\ �0 RELOLW\ �6&) �$ 3,��EXW�QRW�VXSSRUWHG�E\ �0 33�RU�0 63��
$ Q�H[ DPSOH�RI�VXFK�D�ORJLF�DUH�WULJJHUV��WKH\ �DUH�HPXODWHG�E\ �WKH�P%HQFK�0 RELOLW\ �6&) �E\ �SROOLQJ���
�
� �� ���0 \ �6WDWXV�6HUYHU�

7KH�LGHD�EHKLQG�WKH�P%HQFK�SURMHFW�LV�WR�SURYLGH�GHYHORSHUV�ZLWK�D�FRPSOHWH�LPSOHPHQWDWLRQ�
RI�2 6$ �3DUOD\ �0 RELOLW\ �6&) ��( ULFVVRQ�0 3&�( PXODWRU�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�XVHU�ORFDWLRQ�
RQO\ �� ) RUWXQDWHO\ ��LQ�D�UHDO�WHOHSKRQ\ �QHWZRUN��WKH�VWDWXV�RI�D�XVHU�LQIOXHQFHV�WKH�DFFXUDF\ �RI�KHU�
SRVLWLRQLQJ��7KLV� IDFW�KDV�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ�E\ �0 3&�( PXODWRU�GHVLJQHUV�� ,QIRUPDWLRQ�
DERXW�WKH�XVHU�VWDWXV�LV�VWRUHG�LQ�D�FRQILJXUDWLRQ�ILOH��

,Q�WKLV�VLWXDWLRQ��LW�ZDV�D�UDWKHU�QDWXUDO�FKRLFH�WR�GHYHORS�D�VPDOO�DSSOLFDWLRQ�WKDW�XVHV�0 3&�
( PXODWRU�FRQILJXUDWLRQ�ILOHV�DV�DQ�LQSXW�DQG�SURGXFHV�XVHU�VWDWXV�LQIRUPDWLRQ�DW�WKH�RWKHU�HQG��



6WDWXV�LQIRUPDWLRQ�DERXW�HDFK�XVHU�LV�UHDG�LQWR�D�VHSDUDWH�FLUFXODU�OLVW��ZKLFK�LV�WKHQ�LWHUDWHG�
RYHU�WLPH�VR�WKH�FXUUHQW�HOHPHQW�RI�HDFK�OLVW�FRQWDLQV�WKH�FXUUHQW�VWDWXV�RI�WKH�XVHU��
�
� �� �� 1 HWZRUN�0 RQLWRU�

1 HWZRUN�PRQLWRU�LV�DQ�DSSOLFDWLRQ�WKDW�DOORZV�WKH�GHYHORSHU�WR�REVHUYH�ZKDW�LV�JRLQJ�RQ�DW�WKH�
QHWZRUN� VLGH� RI� WKH� 6&) �� 7KLV� DSSOLFDWLRQ� XVHV� WZR� VRXUFHV� RI� LQIRUPDWLRQ� ±� 0 3&� ( PXODWRU�
FRQILJXUDWLRQ�ILOHV�DQG�LQIRUPDWLRQ�REWDLQHG�IURP�WKH�0 3&�( PXODWRU�SRVLWLRQLQJ�VHUYHU�LWVHOI���

,QIRUPDWLRQ�IURP�WKH�FRQILJXUDWLRQ�ILOHV�LV�XVHG�WR�SUHGLFW�ZKROH�XVHU�URXWHV��HYHQ�WKRVH�SDUWV�
WKDW�WKH�XVHU�KDV�QRW�WUDYHOHG�\ HW�� ,QIRUPDWLRQ�UHWULHYHG�IURP�WKH�0 3&�( PXODWRU�VHUYHU�LV�XVHG�WR�
PDUN�WKH�FXUUHQW�XVHU�ORFDWLRQ�DQG�LWV�XQFHUWDLQW\ �DUHD��6DPSOH�RXWSXW�IURP�WKH�QHWZRUN�PRQLWRU�LV�
SUHVHQWHG�LQ�) LJ��� ��
�

) LJ��� ��1 HWZRUN�0 RQLWRU�LQ�DFWLRQ��GDUN�OLQHV�UHSUHVHQW�XVHU�URXWHV���
WKH�OLJKW�FLUFOH��DW�WKH�WRS�RI�WKH�ILJXUH��LV�WKH�FXUUHQW�XVHU�ORFDWLRQ�REWDLQHG�IURP�0 36���

ZKLOH�JUH\ �FLUFXODU�µJKRVWV¶�UHSUHVHQW�%76�FRYHUDJH��
�
� ���6XP P DU\ �

$ Q� LPSOHPHQWDWLRQ� RI� 2 6$ �3DUOD\ � 0 RELOLW\ � 6&) � DQG� RI� D� GHYHORSPHQW� HQYLURQPHQW� IRU�
ORFDWLRQ�EDVHG�2 6$ �3DUOD\ �DSSOLFDWLRQV�LV�SUHVHQWHG��7KH�QHWZRUN�LQWHUIDFH�WR�WKH�6&) �LV�EDVHG�RQ�
( ULFVVRQ� 0 RELOH� 3RVLWLRQLQJ� 3URWRFRO� �0 33�� IRU� XVHU� ORFDOL] DWLRQ� DQG� RQ� D� SURSULHWDU\ � ; 0 / �
SURWRFRO� IRU� XVHU�VWDWXV�� 7KH� HQYLURQPHQW�LQFOXGHV� ( ULFVVRQ�0 RELOH� 3RVLWLRQLQJ� &HQWHU� ( PXODWRU�
DQG�D�XVHU�VWDWXV�VLPXODWRU�ZULWWHQ�VSHFLILFDOO\ � IRU�WKLV�SURMHFW��7KH�WZR�VLPXODWRUV�DUH�LQWHJUDWHG�
DQG�GULYHQ�E\ �WKH�VDPH�VHW�RI�FRQILJXUDWLRQ�ILOHV��7KH�HQYLURQPHQW�LV�HQKDQFHG�E\ �D�PRQLWRULQJ�WRRO�
WKDW�GLVSOD\ V�XVHUV¶�DQG�%76�ORFDWLRQV�RQ�D�PDS��

7KH� SDSHU� KLJKOLJKWV� DQ� LPSRUWDQW� DVSHFW� RI� 2 6$ �3DUOD\ � $ 3,V�� FUXFLDO� SDUWV� RI�
DSSOLFDWLRQV�VHUYLFHV� FDQ� EH� VXFFHVVIXOO\ � GHYHORSHG� DQG� WHVWHG� ZLWKRXW� IXOO� DFFHVV� WR�
WHOHFRPPXQLFDWLRQV� QHWZRUN�� 7KH� SUHVHQWHG� 6&) � LPSOHPHQWDWLRQ� �D� SDUW� RI� WKH� P%HQFK� SURMHFW��
FDQ�EH�XVHG�DV�SDUW�RI�DQ�2 6$ �3DUOD\ �JDWHZD\ �LQ�D�UHDO�QHWZRUN�HQYLURQPHQW���
�
5 HIHUHQFHV�
� �� ( 76,�7KH�3DUOD\ �* URXS��2 SHQ�6HUYLFH�$FFHVV��$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��( 76,�

6WDQGDUG�( 6�� � � �� � � ��� � � � ��
� �� &�/ ��%HDU�HW�DO��2 SHQ��3URJUDPPDEOH�1HWZRUNV��%HOO�/ DEV�7HFKQLFDO�-RXUQDO��SDJHV�� � ±� � ��� � � �

� � � � ��
� �� 0 RULDQD�* URXS��2 6$�3DUOD\ �5HSRUW��( QDEOLQJ�WKH�&RQYHUJHQFH�RI�7HOHFRP�DQG�,7��5HSRUW��

� � � � ��KWWS���ZZZ�PRULDQDJURXS�FRP��
� �� 1 RUWKVWUHDP��2 6$�3DUOD\ �6WDWXV�5HSRUW��5HSRUW��� � � � ��KWWS���ZZZ�QRUWKVWHDP�VH��



� �� 0 LFKDá�5yM��,QWURGXFWLRQ�WR�2 6$�3DUOD\ �$3,V��0 DVWHU�RI�6FLHQFH�7KHVLV��: DUVDZ�8 QLYHUVLW\ �RI�
7HFKQRORJ\ ��� � � � ��

� �� 0 LFKDá�5yM�DQG�-DURVáDZ�' RPDV] HZLF] ��7ZRU]HQLH�XVáXJL�WHOHNRPXQLNDF\ MQHM�Z\ NRU] \ VWXMFHM�
3DUOD\ �2 6$�$3,��. UDMRZH�6\ PSR] MXP�7HOHNRPXQLNDF\ MQH��� � � � ��

� �� 0 LFKDá�5yM��-DURVáDZ�' RPDV] HZLF] ��6LPSOH�6HUYLFH�' HYHORSHG�ZLWK�( ULFVVRQ�2 6$�3DUOD\ �
6LPXODWRU��0 2 67�&RQIHUHQFH��� � � � ��

� �� ( ULFVVRQ��2 6$�3DUOD\ �6LPXODWRU��� � � � ��$ YDLODEOH�IURP��
KWWS���ZZZ�HULFVVRQ�FRP�PRELOLW\ ZRUOG�VXE�RSHQ�WHFKQRORJLHV�SDUOD\ �WRROV�SDUOD\ BVLPBYHUB� �
B� � � � � � � � ��

� �� 2 SHQ�$ 3,�6ROXWLRQV��$SSOLFDWLRQ�7HVW�6XLWH��� � � � ��$ YDLODEOH�IURP��
KWWS���ZZZ�RSHQDSLVROXWLRQV�FRP�

� � �� 0 RELOH�DQG�( PEHGGHG�$ SSOLFDWLRQV�* URXS�+ RPHSDJH��KWWS���F\ JQXV�WHOH�SZ�HGX�SO�RVD��
� � �� ( 76,�7KH�3DUOD\ �* URXS��2 SHQ�6HUYLFH�$FFHVV��$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��3DUW�� ��

0 RELOLW\ �6&) ��( 76,�( 6�� � � �� � � � � ��� � � � ��
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