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0D\�����

3UHSDUHG�%\

:RUNVWDWLRQ�0DUNHWLQJ

&RPSDT�&RPSXWHU
&RUSRUDWLRQ

&RQWHQWV

7KH�1HZ�&RPSDT

3URIHVVLRQDO

:RUNVWDWLRQV������������������� �

+LJKO\�3DUDOOHO�6\VWHP

$UFKLWHFWXUH�������������������� �

3URFHVVRU�7HFKQRORJLHV �� �

3HQWLXP�3UR �������������������� �

3HQWLXP�,, ����������������������� �

*UDSKLFV ������������������������� �

��;�0D[LPXP�,'(�&'�

520 ����������������������������� ��

3UHPLHU6RXQG�$XGLR ����� ��

8QLYHUVDO�6HULDO�%XV

�86%� ���������������������������� ��

&KDVVLV�DQG

6HUYLFHDELOLW\�)HDWXUHV � ��

(QKDQFHPHQWV�WR�WKH

:RUNVWDWLRQ�6RIWZDUH

3ODWIRUP������������������������ ��

&RPSDT�6PDUW6WDUW�IRU

:RUNVWDWLRQV����������������� ��

81,;�+RVW

,QWHURSHUDELOLW\ ������������� ��

0DQDJHPHQW�)HDWXUHV ��� ��

4XHVWLRQV�DQG�$QVZHUV� ��

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ
�����DQG������.H\�7HFKQRORJLHV�:KLWH
3DSHU

7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�SURYLGH�DQ�RYHUYLHZ�RI�WKH�.H\�7HFKQRORJLHV�LQFRUSRUDWHG

LQWR�WKH�QHZ�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������SURGXFWV���7KLV�SDSHU

FRQFHQWUDWHV�RQ�FRYHULQJ�WKRVH�QHZ�IHDWXUHV�DQG�WHFKQRORJLHV�WKDW�KDYH�XQLTXH�FXVWRPHU

EHQHILWV�
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7KH�LQIRUPDWLRQ�LQ�WKLV�SXEOLFDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�DQG�LV�SURYLGHG�¦$6�,6§

:,7+287�:$55$17<�2)�$1<�.,1'���7+(�(17,5(�5,6.�$5,6,1*�287�2)�7+(�86(�2)

7+,6�,1)250$7,21�5(0$,16�:,7+�5(&,3,(17���,1�12�(9(17�6+$//�&203$4�%(

/,$%/(�)25�$1<�',5(&7��&216(48(17,$/��,1&,'(17$/��63(&,$/��381,7,9(�25

27+(5�'$0$*(6�:+$762(9(5��,1&/8',1*�:,7+287�/,0,7$7,21��'$0$*(6�)25

/266�2)�%86,1(66�352),76��%86,1(66�,17(55837,21�25�/266�2)�%86,1(66

,1)250$7,21���(9(1�,)�&203$4�+$6�%((1�$'9,6('�2)�7+(�3266,%,/,7<�2)�68&+

'$0$*(6�

7KH�OLPLWHG�ZDUUDQWLHV�IRU�&RPSDT�SURGXFWV�DUH�H[FOXVLYHO\�VHW�IRUWK�LQ�WKH�GRFXPHQWDWLRQ

DFFRPSDQ\LQJ�VXFK�SURGXFWV���1RWKLQJ�KHUHLQ�VKRXOG�EH�FRQVWUXHG�DV�FRQVWLWXWLQJ�D�IXUWKHU�RU

DGGLWLRQDO�ZDUUDQW\�

7KLV�SXEOLFDWLRQ�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�RI�WKH�SURGXFW�RU�SURGXFWV�WKDW�ZHUH�WHVWHG�

7KH�FRQILJXUDWLRQ�RU�FRQILJXUDWLRQV�WHVWHG�RU�GHVFULEHG�PD\�RU�PD\�QRW�EH�WKH�RQO\�DYDLODEOH

VROXWLRQ���7KLV�WHVW�LV�QRW�D�GHWHUPLQDWLRQ�RU�SURGXFW�TXDOLW\�RU�FRUUHFWQHVV��QRU�GRHV�LW�HQVXUH

FRPSOLDQFH�ZLWK�DQ\�IHGHUDO�VWDWH�RU�ORFDO�UHTXLUHPHQWV�

'HVNSUR�LV�D�WUDGHPDUN�RI�&RPSDT�&RPSXWHU�&RUSRUDWLRQ�

0LFURVRIW��:LQGRZV��DQG�:LQGRZV�17�:RUNVWDWLRQ�DUH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV

RI�0LFURVRIW�&RUSRUDWLRQ�

3HQWLXP�DQG�3HQWLXP�3UR�DUH�WUDGHPDUNV�RI�,QWHO�&RUSRUDWLRQ

3URGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

�������&RPSDT�&RPSXWHU�&RUSRUDWLRQ��$OO�ULJKWV�UHVHUYHG��3ULQWHG�LQ�WKH�8�6�$�

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG�����

.H\�7HFKQRORJLHV�:KLWH�3DSHU

0D\�����

'RFXPHQW����$�����
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��������������������������������������������������������������������������������������������������������������������������������������������������������������

3URGXFW )LQDQFH &$' &$( '&&

&RPSDT

3URIHVVLRQDO

:RUNVWDWLRQ

����

&RPSDT

3URIHVVLRQDO

:RUNVWDWLRQ

����

&RPSDT

3URIHVVLRQDO

:RUNVWDWLRQ

����

:RUNVWDWLRQ�7DUJHW�0DUNHWV

��������������������������������������������������������������������������������������������������������������������������������������������������������������

7+(�1(:�&203$4�352)(66,21$/�:25.67$7,216

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������DUH�SRZHUIXO��LQGXVWU\�VWDQGDUG

ZRUNVWDWLRQV�VSHFLILFDOO\�GHVLJQHG�WR�GHOLYHU�OHDGLQJ�SHUIRUPDQFH�ZLWK�WRGD\©V�GHPDQGLQJ

&$'�&$(��GLJLWDO�FRQWHQW�FUHDWLRQ��DQG�ILQDQFLDO�DQDO\VLV�DSSOLFDWLRQV���$ORQJ�ZLWK�WKH�&RPSDT

3URIHVVLRQDO�:RUNVWDWLRQ�������WKH�QHZ�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQV�DUH�EDFNHG�E\�VWURQJ

SDUWQHUVKLSV�ZLWK�OHDGLQJ�,69V�WR�SURYLGH�KLJKO\�LQWHJUDWHG�DQG�RSWLPL]HG�VROXWLRQV��ZKLFK�FDQ

EH�FRQILGHQWO\�GHSOR\HG�LQ�WKH�PRVW�GHPDQGLQJ��EXVLQHVV�FULWLFDO�HQYLURQPHQWV���7KH�&RPSDT

3URIHVVLRQDO�:RUNVWDWLRQ�SURGXFW�OLQH�FRPELQLQJ�SRZHUIXO�LQGXVWU\�VWDQGDUG�FRPSRQHQWV��VWURQJ

SDUWQHUVKLSV�ZLWK�OHDGLQJ�,69V��DQG�WUDGLWLRQDO�&RPSDT�TXDOLW\�DQG�UHOLDELOLW\��JLYHV�XVHUV�WKH

WLPH�WR�PDUNHW�DGYDQWDJH�WKH\�QHHG�WR�VXFFHHG�

7KRXJK�WKH�SK\VLFDO�DSSHDUDQFH�RI�WKH�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LV�YHU\�VLPLODU�

WKH\�DUH�WDUJHWHG�DW�YHU\�GLIIHUHQW�PDUNHWV�ZKRVH�FRPSXWLQJ�UHTXLUHPHQWV�OHDG�WR�VRPH�NH\

IHDWXUH�GLIIHUHQFHV�EHWZHHQ�WKH�SURGXFWV���7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������FRPELQHV

SHUIRUPDQFH�DQG�H[SDQGDELOLW\�WR�PHHW�WKH�QHHGV�RI�D�EURDG�VHW�RI�XVHUV���,Q�SDUWLFXODU��LW�LV

WDUJHWHG�DW�XVHUV�LQ�WKH�&$'�&$(�DQG�'&&�VHJPHQWV�ZKR�PD\�UHTXLUH�PRUH�H[SDQGDELOLW\�WKDQ

WKDW�SURYLGHG�E\�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ��������7KH�&RPSDT�3URIHVVLRQDO

:RUNVWDWLRQ������VXSSRUWV�XS�WR�WZR�3HQWLXP�,,����0+]�RU����0+]�SURFHVVRUV�ZLWK�D����.%

/��FDFKH��&RPELQHG�ZLWK�WKH�&RPSDT�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH��WKLV�ZRUNVWDWLRQ

SURYLGHV�FXVWRPHUV�ZLWK�LQGXVWU\�OHDGLQJ�V\VWHP�SHUIRUPDQFH�

7KH�&RPSDT�3URIHVVLRQDO

:RUNVWDWLRQ������LV�DQ�LQGXVWU\

VWDQGDUG��DGYDQFHG

PXOWLSURFHVVLQJ�ZRUNVWDWLRQ

VSHFLILFDOO\�GHVLJQHG�IRU�WKH�PRVW

UHVRXUFH�LQWHQVLYH�DSSOLFDWLRQV�LQ

WKH�&$(�DQG�'&&�PDUNHWV��7KH

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ

�����VXSSRUWV�XS�WR�IRXU�3HQWLXP

3UR����0+]�SURFHVVRUV�ZLWK����N

FDFKH���,W�DOVR�VXSSRUWV�XS�WR��*%

RI�PHPRU\��ZKLFK�LV�WKH�KLJKHVW

PHPRU\�H[SDQGDELOLW\�RI�DQ\

SURGXFW�LQ�WKH�17�;��

ZRUNVWDWLRQ�PDUNHW���%\�FRPELQLQJ�VXSSRUW�IRU�XS�WR���SURFHVVRUV���*%�RI�PHPRU\��DQG�WKH

&RPSDT�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����

GHOLYHUV�WKH�KLJKHVW�OHYHO�RI�SHUIRUPDQFH�DYDLODEOH�IRU�PXOWLWKUHDGHG�&$(�DQG�'&&�DSSOLFDWLRQV

UXQQLQJ�RQ�:LQGRZV�17�

+,*+/<�3$5$//(/�6<67(0�$5&+,7(&785(

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������KDYH�EHHQ�GHVLJQHG�ZLWK�D�+LJKO\�3DUDOOHO

6\VWHP�$UFKLWHFWXUH�WKDW�PD[LPL]HV�V\VWHP�EDQGZLGWK�WR�LPSURYH�SHUIRUPDQFH�LQ�GHPDQGLQJ

DSSOLFDWLRQV���0RVW�ZRUNVWDWLRQV�LQ�WKH�17�;���PDUNHW�VXSSRUW�WZR�&38V�WR�SURFHVV

LQVWUXFWLRQV�FRQFXUUHQWO\���+RZHYHU��RYHUDOO�V\VWHP�EDQGZLGWK�LV�OLPLWHG�VLQFH�HDFK�&38�PXVW

FRPSHWH�IRU�DFFHVV�WR�FULWLFDO�VXEV\VWHPV�VXFK�DV�PHPRU\�DQG�,�2�ZKRVH�EDQGZLGWK�KDV�QRW�EHHQ

FRUUHVSRQGLQJO\�LQFUHDVHG�

7KH�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH�XVHG�ZLWK�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����

DQG������DGGUHVVHV�WKH�QHHG�IRU�JUHDWHU�RYHUDOO�V\VWHP�EDQGZLGWK�E\�XWLOL]LQJ�GXDO�PHPRU\

FRQWUROOHUV��GXDO�SHHU�3&,�EXVHV��DQG�DGYDQFHG�PXOWLSURFHVVLQJ�VXSSRUW�
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��������������������������������������������������������������������������������������������������������������������������������������������������������������

'LDJUDP����7KH�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH�

'XDO�0HPRU\�&RQWUROOHUV

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�GXDO�PHPRU\�FRQWUROOHUV�WKDW�FDQ

SURFHVV�PHPRU\�UHTXHVWV�LQ�SDUDOOHO��VLJQLILFDQWO\�LQFUHDVLQJ�RYHUDOO�PHPRU\�EDQGZLGWK���2WKHU

ZRUNVWDWLRQV�LQ�WKH�17�;���PDUNHW�RIIHU�PHPRU\�EDQGZLGWK�RI�HLWKHU����0%�VHFRQG�RU

���0%�VHFRQG�GHSHQGLQJ�RQ�WKH�FKLSVHW�XVHG���7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG

�����XVH�WZR�PHPRU\�FRQWUROOHUV��HDFK�ZLWK�D�EDQGZLGWK�RI����0%�VHFRQG��7KHUHIRUH��WRWDO

PHPRU\�EDQGZLGWK�LQFUHDVHV�WR�����*%�VHFRQG��WZR�WR�IRXU�WLPHV�WKDW�RI�RWKHU�V\VWHPV�

'LDJUDP����'XDO�0HPRU\�&RQWUROOHUV�$UFKLWHFWXUH�

'XDO�3HHU�3&,�%XVHV

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������DOVR�XVH�GXDO�SHHU�3&,�EXVHV�WR�LQFUHDVH

V\VWHP�,�2�EDQGZLGWK���$�VLQJOH�3&,�EXV�SURYLGHV�,�2�EDQGZLGWK�RI����0%�VHFRQG�WKDW�PXVW�EH

VKDUHG�E\�PDQ\�NH\�SHULSKHUDOV�VXFK�DV�WKH�JUDSKLFV�FRQWUROOHU��KDUG�GULYH��DQG�1,&���:LWK�GXDO�

SHHU�3&,�EXVHV��HDFK�EXV�FDQ�SURYLGH�SHHN�EDQGZLGWK�LQ�SDUDOOHO�ZLWK�WKH�RWKHU�FRQWUROOHU�

DOORZLQJ�DQ�DJJUHJDWH�,�2�EDQGZLGWK�RI����0%�VHFRQG���7KLV�LPSOHPHQWDWLRQ�SURYLGHV�WZLFH�WKH

EDQGZLGWK�RI�VLQJOH�EXV�DUFKLWHFWXUHV��$OVR��GXDO�3&,�EXVHV�DOORZ�NH\�SHULSKHUDOV�WR�EH

FRQQHFWHG�WR�VHSDUDWH�EXVHV�WR�EDODQFH�RYHUDOO�V\VWHP�WKURXJKSXW��7KH�GXDO�3&,�EXVHV�DOVR�DOORZ

IRU�JUHDWHU�V\VWHP�,�2�LQWHJUDWLRQ�DQG�H[SDQGDELOLW\�E\�VXSSRUWLQJ�XS�WR����3&,�GHYLFHV�ZKLFK�LV

WZLFH�WKH�QXPEHU�VXSSRUWHG�RQ�VLQJOH�EXV�LPSOHPHQWDWLRQV��7KLV�DOORZV�WKH�&RPSDT



:+,7(�3$3(5��FRQW©G� &RPSDT�:RUNVWDWLRQV���.H\�7HFKQRORJLHV

�����

��������������������������������������������������������������������������������������������������������������������������������������������������������������

3URIHVVLRQDO�:RUNVWDWLRQ������DQG������WR�GHOLYHU�VL[�3&,�EDVHG�,�2�H[SDQVLRQ�VORWV�ZKLOH�DOVR

LQWHJUDWLQJ�RWKHU�3&,�FRPSRQHQWV�VXFK�DV�WKH�6&6,�DQG�QHWZRUN�FRQWUROOHUV�RQ�WKH�V\VWHP�ERDUG�

'LDJUDP����'XDO�3&,�%XVHV�

2SWLPL]HG�0XOWLSURFHVVLQJ�6XSSRUW

)LQDOO\��ZLWK�GXDO�PHPRU\�FRQWUROOHUV�DQG�GXDO�SHHU�3&,�EXVHV��ERWK�QHZ�ZRUNVWDWLRQV�DUH�DEOH

WR�GHOLYHU�RSWLPL]HG�PXOWLSURFHVVLQJ�VXSSRUW��%RWK�WKH�,QWHO�3HQWLXP�,,�DQG�3HQWLXP�3UR

SURFHVVRUV�HQDEOH�PXOWLSURFHVVRU�VXSSRUW�E\�LQFOXGLQJ�FLUFXLWU\�LQ�WKH�SURFHVVRU�WKDW�GHWHUPLQHV

KRZ�PXOWLSOH�SURFHVVRUV�FDQ�VKDUH�WKH�&38�EXV��+RZHYHU��PRVW�PXOWLSURFHVVLQJ

LPSOHPHQWDWLRQV�LQ�WKH�17�;���ZRUNVWDWLRQ�PDUNHW�WDNH�DGYDQWDJH�RI�WKLV�VXSSRUW�E\�VLPSO\

DGGLQJ�DQ�DGGLWLRQDO�SURFHVVRU�WR�DQ�DOUHDG\�H[LVWLQJ�GHVNWRS�GHVLJQ���&RPSDT�WDNHV

PXOWLSURFHVVLQJ�WR�WKH�QH[W�VWHS�ZLWK�WKH�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH�E\�HQKDQFLQJ

PHPRU\�DQG�,�2�EDQGZLGWK�DV�ZHOO��0XOWLSURFHVVRU�6\VWHPV�GHVLJQHG�ZLWKRXW�WKH�+LJKO\

3DUDOOHO�6\VWHP�$UFKLWHFWXUH�ZLOO�TXLFNO\�HQFRXQWHU�D�ERWWOHQHFN�DV�WKH�PXOWLSOH�SURFHVVRUV�WU\

WR�DFFHVV�WKH�RWKHU�V\VWHP�UHVRXUFHV��VXFK�DV�PHPRU\�DQG�,�2�VXEV\VWHPV��WKDW�KDYH�QRW�EHHQ

HQKDQFHG�WR�DFFRPPRGDWH�WKH�DGGLWLRQDO�GDWD�WUDIILF��7KH�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH

VLJQLILFDQWO\�UHGXFHV�WKHVH�ERWWOHQHFNV�E\�LQFRUSRUDWLQJ�HQKDQFHG�VXEV\VWHP�UHVRXUFHV��VXFK�DV

GXDO�PHPRU\�FRQWUROOHUV�DQG�GXDO�SHHU�3&,�EXVHV��WR�DFFRPPRGDWH�WKH�LQFUHDVHG�GDWD�WUDIILF

IURP�WKH�PXOWLSOH�&38V�

�'LDJUDP����0XOWLSURFHVVLQJ�6XSSRUW

352&(6625�7(&+12/2*,(6

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�,QWHO©V�QHZHVW�SURFHVVRUV�ZKLFK

LQFRUSRUDWH�'\QDPLF�([HFXWLRQ�DQG�WKH�'XDO�,QGHSHQGHQW�%XV�DUFKLWHFWXUH�WHFKQRORJLHV�WR

SURYLGH�WKH�KLJKHVW�SHUIRUPDQFH�QH[W�JHQHUDWLRQ�SURFHVVRUV�

'\QDPLF�([HFXWLRQ

7KH�3HQWLXP�3UR�DQG�3HQWLXP�,,�SURFHVVRU�GHVLJQ�LV�EDVHG�RQ�,QWHO©V�'\QDPLF�([HFXWLRQ

WHFKQRORJ\�WKDW�FRPELQHV�WKUHH�DGYDQFHG�SURFHVVLQJ�WHFKQLTXHV�WR�LQFUHDVH�WKH�SHUIRUPDQFH�



:+,7(�3$3(5��FRQW©G� &RPSDT�:RUNVWDWLRQV���.H\�7HFKQRORJLHV

�����

��������������������������������������������������������������������������������������������������������������������������������������������������������������

7KH�WKUHH�WHFKQLTXHV�DUH�PXOWLSOH�EUDQFK�SUHGLFWLRQ��GDWDIORZ�DQDO\VLV�DQG�VSHFXODWLYH

H[HFXWLRQ�

0XOWLSOH�EUDQFK�SUHGLFWLRQ�PHDQV�WKDW�WKH�SURFHVVRU�ORRNV�DKHDG�VHYHUDO�VWHSV�LQ�WKH�VRIWZDUH

DQG�SUHGLFWV�ZKLFK�JURXSV�RI�LQVWUXFWLRQV�DUH�OLNHO\�WR�EH�SURFHVVHG�QH[W��7KLV�LQFUHDVHV�WKH

DPRXQW�RI�ZRUN�GHOLYHUHG�WR�WKH�SURFHVVRU��LPSURYLQJ�KRZ�HIILFLHQWO\�WKH�SURFHVVRU�LV�XVHG�DQG

XOWLPDWHO\��V\VWHP�SHUIRUPDQFH�

'DWDIORZ�DQDO\VLV�DQDO\]HV�ZKLFK�LQVWUXFWLRQV�DUH�GHSHQGHQW�RQ�HDFK�RWKHU
V�UHVXOWV��RU�GDWD�

7KLV�WHFKQLTXH�DOORZV�DQ�RSWLPL]HG�VFKHGXOH�RI�LQVWUXFWLRQV�WR�EH�FUHDWHG�VR�WKH\�FDQ�EH

SURFHVVHG�LQ�WKH�PRVW�HIILFLHQW�RUGHU�

6SHFXODWLYH�([HFXWLRQ�PHDQV�WKDW�WKH�LQVWUXFWLRQV�DUH�WKHQ�FDUULHG�RXW�EDVHG�RQ�WKH�VFKHGXOH

FUHDWHG�E\�WKH�GDWDIORZ�DQDO\VLV��7KXV��WKH�HQWLUH�SURFHVVRU
V�VXSHUVFDODU�SURFHVVLQJ�SRZHU�LV

NHSW�EXV\��ERRVWLQJ�RYHUDOO�VRIWZDUH�SHUIRUPDQFH�

7KLV�FRPELQDWLRQ�RI�QHZ�WHFKQRORJLHV�HQDEOHV�WKH�3HQWLXP�3UR�DQG�3HQWLXP�,,�SURFHVVRUV�WR

GHOLYHU�WKH�SURFHVVLQJ�SHUIRUPDQFH�ZRUNVWDWLRQ�DSSOLFDWLRQV�UHTXLUH�

'XDO�,QGHSHQGHQW�%XV�$UFKLWHFWXUH

%RWK�WKH�3HQWLXP�3UR�DQG�3HQWLXP�,,�XVH�,QWHO©V�'XDO�,QGHSHQGHQW�%XV�DUFKLWHFWXUH�SURYLGLQJ

WZR��GXDO��LQGHSHQGHQW�EXVHV�YHUVXV�WKH�VLQJOH�EXV�DUFKLWHFWXUH�RI�WKH�3HQWLXP�SURFHVVRU��7KH

GXDO�EXVHV�DUH�WKH�/��FDFKH�WR�SURFHVVRU�EXV�DQG�WKH�SURFHVVRU�WR�PDLQ�PHPRU\�V\VWHP�EXV�

7KLV�GHVLJQ�GHOLYHUV�XS�WR�WKUHH�WLPHV�WKH�EDQGZLGWK�RI�D�VLQJOH�EXV�DUFKLWHFWXUH�SURFHVVRU

EHFDXVH�WKH�EXVHV�FDQ�ZRUN�LQGHSHQGHQWO\�ZKLFK�HVVHQWLDOO\�GRXEOHV�WKH�WKURXJKSXW��7KLV

WHFKQRORJ\�ZLOO�HQDEOH�WKH�HYROXWLRQ�RI�WRGD\©V���0+]�V\VWHP�PHPRU\�EXV�WR�WKH�IDVWHU����0+]

V\VWHP�PHPRU\�EXV�LQ������

3(17,80�352

7KH�3HQWLXP�3UR�SURFHVVRU�LV�XWLOL]HG�LQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�������7KLV

ZRUNVWDWLRQ�FRPHV�VWDQGDUG�ZLWK�WZR�3HQWLXP�3UR�SURFHVVRUV�DQG�VXSSRUWV�XS�WR�IRXU��7KH

3HQWLXP�3UR�SURFHVVRU�IDPLO\�LV�,QWHO
V�FXUUHQW�JHQHUDWLRQ�RI�SURFHVVRUV�IRU�KLJK�HQG�GHVNWRSV�

ZRUNVWDWLRQV�DQG�VHUYHUV��7KLV�SURGXFW�IDPLO\�FRQVLVWV�RI�SURFHVVRUV�UXQQLQJ�DW�FORFN�VSHHGV�RI

���0K]�WR����0K]�ZLWK�FDFKH�VL]HV�RI�HLWKHU����.%�RU����.%���%HFDXVH�RI�WKH�SHUIRUPDQFH

UHTXLUHPHQWV�IRU�ZRUNVWDWLRQV��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������XVHV�RQO\�WKH

���0+]�SURFHVVRU�ZLWK�WKH����N�FDFKH�

7KH�LQWHJUDWHG�/��FDFKH�RQ�WKH�3HQWLXP�3UR�UXQV�DW�WKH�VDPH�VSHHG�DV�WKH�FRUH�SURFHVVRU�VSHHG�

)RU�H[DPSOH��LI�\RX�KDYH�D����0+]�SURFHVVRU��WKH�FDFKH�LV�DOVR�UXQQLQJ�DW����0+]�

$GGLWLRQDOO\��WKH����.%�FDFKH�YHUVLRQ�SURYLGHV�LPSURYHG�VFDODELOLW\�FRPSDUHG�WR�WKH����.%

FDFKH�YHUVLRQ�LQ�&$(�DQG�DQLPDWLRQ�UHQGHULQJ�DSSOLFDWLRQV�WKDW�KDYH�ODUJH�GDWDVHWV���6FDODELOLW\�

DV�XVHG�KHUH��UHIHUV�WR�WKH�UHDOL]HG�JDLQ�LQ�WKH�ZRUNVWDWLRQ©V�SHUIRUPDQFH�ZLWK�HDFK�DGGLWLRQDO

SURFHVVRU���&XVWRPHUV�ZLOO�UHDOL]H�D�JUHDWHU�SHUIRUPDQFH�LPSURYHPHQW�ZLWK�HDFK�DGGLWLRQDO

SURFHVVRU�DGGHG�WR�WKH�V\VWHP�E\�XVLQJ�WKH����.%�FDFKH�YHUVLRQ�FRPSDUHG�WR�WKH����.%�FDFKH

YHUVLRQ�EHFDXVH�WKH�LQFUHDVHG�FDFKH�VL]H�KROGV�PRUH�LQVWUXFWLRQV�ZKLFK�UHGXFHV�PHPRU\�EXV

WUDIILF�

)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�3HQWLXP�3UR�DUFKLWHFWXUH��SOHDVH�DFFHVV�WKH�,QWHO�:HEVLWH�DW

KWWS���ZZZ�LQWHO�FRP�SURFV�SSUR�LQIR�LQGH[�KWP�

3(17,80�,,

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������XVHV�WKH�3HQWLXP�,,�SURFHVVRU��ZKLFK�LV�,QWHO©V

QHZHVW�SURFHVVRU�WKDW�LQFRUSRUDWHV�3��WHFKQRORJ\�DORQJ�ZLWK�,QWHO©V�QHZ�00;�SURFHVVRU

LQVWUXFWLRQ�VHW���)RUPHUO\�FRGH�QDPHG�¦.ODPDWK§��WKH�3HQWLXP�,,�ZLOO�FRPH�LQ����0+]�����0+]

DQG����0+]�YHUVLRQV�ZLWK�WKH����.%�FDFKH���2QFH�DJDLQ��EHFDXVH�SHUIRUPDQFH�LV�D�SULPDU\
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UHTXLUHPHQW�IRU�ZRUNVWDWLRQ�FXVWRPHUV��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������ZLOO�RQO\�XVH

WKH����0+]����.%�DQG����0+]����.%�SURFHVVRUV�

7R�LPSURYH�HDVH�RI�PDQXIDFWXUDELOLW\��WKH�3HQWLXP�,,�XVHV�D�QHZ�IRUP�IDFWRU���,QVWHDG�RI�WKH

WUDGLWLRQDO�VLQJOH�FKLS�SDFNDJH��WKH�3HQWLXP�,,�FRPHV�ZLWK�WKH�SURFHVVRU�DQG�FDFKH�PRXQWHG�RQ�D

3&%��VXEVWUDWH����7KH�3&%��SURFHVVRU�DQG�/��FDFKH�DUH�HQFORVHG�LQ�D�6LQJOH�(GJH�&RQWDFW

�6�(�&���FDUWULGJH���,QVWHDG�RI�D�VRFNHW��WKH�3HQWLXP�,,�QRZ�SOXJV�LQWR�D�VORW�XVLQJ�WKH�6�(�&�

FDUWULGJH��7KLV�QHZ�IRUP�IDFWRU�LV�VLPLODU�WR�D�YLGHR�JDPH�FDUWULGJH�LQ�DSSHDUDQFH�DQG�PHDVXUHV

DSSUR[LPDWHO\����§�ZLGH�E\����§�KLJK�E\����§�GHHS�

7KH�3HQWLXP�,,�SURYLGHV�VRPH�HQKDQFHPHQWV�RYHU�WKH�3HQWLXP�3UR���7KH�00;�LQVWUXFWLRQ�VHW

LPSURYHV�SHUIRUPDQFH�RI�PXOWLPHGLD�SURFHVVLQJ�LQ�00;�HQDEOHG�DSSOLFDWLRQV��$GGLWLRQDOO\��WKH

3HQWLXP�,,�XVHV�LQGXVWU\�VWDQGDUG�65$0V�IRU�WKH�/��FDFKH���+RZHYHU��WKH�65$0V�UXQ�DW�KDOI

WKH�FRUH�IUHTXHQF\�RI�WKH�SURFHVVRU���7KH�UHSODFHPHQW�RI�WKH�IXOO�VSHHG�VHFRQGDU\��/���LQWHUQDO

FDFKH��3HQWLXP�3UR��ZLWK�WKH�LQGXVWU\�VWDQGDUG�65$0�FDFKH�LPSURYHV�PDQXIDFWXUDELOLW\�

KRZHYHU��WKLV�QHZ�GHVLJQ�WDNHV�ORQJHU�WR�DFFHVV�WKH�FDFKH�YHUVXV�WKH�3HQWLXP�3UR���$OWKRXJK�

ZLWK�LWV�ODUJHU�/��FDFKH�DQG�KLJK�FORFN�VSHHGV�����0+]�DQG����0+]�YHUVXV����0+]�IRU�WKH

3HQWLXP�3UR���D�VLQJOH�SURFHVVRU�3HQWLXP�,,�V\VWHP�ZLOO�RXWSHUIRUP�D�VLQJOH�SURFHVVRU�3HQWLXP

3UR�V\VWHP�LQ�PRVW�DSSOLFDWLRQV�

7KH�QHZ�GHVLJQ�DOVR�SODFHV�VRPH�OLPLWDWLRQV�RQ�VFDODELOLW\���3HQWLXP�,,�V\VWHPV�ZLOO�RQO\�EH�DEOH

WR�VXSSRUW�XS�WR�WZR�SURFHVVRUV�DQG�ZLOO�EH�OLPLWHG�WR����0%�RI�DGGUHVVDEOH�V\VWHP�PHPRU\�

7KH�3HQWLXP�,,©V�/��FDFKH�LV�FDSDEOH�RI�DGGUHVVLQJ�RQO\����0%�RI�V\VWHP�PHPRU\�VR�DGGLQJ

PHPRU\�EH\RQG�WKLV�DPRXQW�ZLOO�VLJQLILFDQWO\�GHJUDGH�V\VWHP�SHUIRUPDQFH�

3OHDVH�UHIHU�WR�WKH�3HUIRUPDQFH�:KLWHSDSHU�RQ�*HQHV\V��%XVLGHVN�DQG�RXU�ZHEVLWH�IRU�DGGLWLRQDO

LQIRUPDWLRQ�H[SODLQLQJ�WKH�SHUIRUPDQFH�GLVWLQFWLRQV�EHWZHHQ�WKH�&RPSDT�3URIHVVLRQDO

:RUNVWDWLRQ������XVLQJ�WKH�3HQWLXP�,,�DQG�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������XVLQJ�WKH

3HQWLXP�3UR�

00;

00;��0XOWL0HGLD�([WHQVLRQV��LV�WKH�QDPH�IRU�WKH����PXOWLPHGLD�LQVWUXFWLRQV�,QWHO�KDV�DGGHG

WR�LWV�QHZ�JHQHUDWLRQ�RI�SURFHVVRUV���7KHVH�PXOWLPHGLD�H[WHQVLRQ�LQVWUXFWLRQV�DUH�H[SHFWHG�WR

VLJQLILFDQWO\�LPSURYH�SHUIRUPDQFH�RQ�&38�LQWHQVLYH�PXOWLPHGLD�DSSOLFDWLRQV��00;�LV�WDLORUHG

WR�DXGLR��YLGHR��DQG�RWKHU�PXOWLPHGLD�WDVNV���$Q�00;�HTXLSSHG�ZRUNVWDWLRQ�ZLOO�XVH�RQH

LQVWUXFWLRQ�WR�H[HFXWH�D�WDVN�LW�PD\�WDNH�D�3HQWLXP�3UR�XS�WR����LQVWUXFWLRQV�WR�SHUIRUP�

%HFDXVH�PXOWLPHGLD�RSHUDWLRQV�VXFK�DV�YLGHR�DQG�DXGLR�XVH�D�QXPEHU�RI�UHGXQGDQW�LQVWUXFWLRQV�

00;�DFKLHYHV�VRPH�HIILFLHQFLHV�E\�XVLQJ�D�WHFKQLTXH�FDOOHG�6,0'��6LQJOH�,QVWUXFWLRQ�0XOWLSOH

'DWD���ZKLFK�VDYHV�RQ�FORFN�F\FOHV�E\�XVLQJ�D�VLQJOH�LQVWUXFWLRQ�WR�SHUIRUP�WKHVH�UHGXQGDQW

IXQFWLRQV�RQ�PXOWLSOH�VHWV�RI�GDWD�

7KH�JUHDWHVW�EHQHILWV�RI�00;�ZLOO�EH�GHPRQVWUDWHG�LQ�SOD\EDFN�DSSOLFDWLRQV�VXFK�DV�JDPHV�

ZKHUH��'�HIIHFWV�DQG�YLGHR�DXGLR�SURFHVVLQJ�DUH�FULWLFDO�IRU�UHDOLVP�DQG�DUH�XVXDOO\�GRQH

ZLWKRXW�WKH�EHQHILW�RI�GHGLFDWHG�KDUGZDUH��$GGLWLRQDOO\��VRPH�SURIHVVLRQDO�DSSOLFDWLRQV�VXFK�DV

$GREH�3KRWR6KRS�DOVR�EHQHILW�EHFDXVH�WKHLU�ILOWHU�DQG�HIIHFWV�IXQFWLRQV�DUH�SDUDOOHOL]HG�ZLWK

00;��ZKLFK�JUHDWO\�LQFUHDVHV�WKH�SHUIRUPDQFH�RI�WKH�DSSOLFDWLRQ�

)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�00;��SOHDVH�DFFHVV�WKH�,QWHO�:HEVLWH�DW

KWWS���GHYHORSHU�LQWHO�FRP�GUJ�PP[�6XSSRUW�IDT�KWP�

3HQWLXP�,,�YV��3HQWLXP�3UR

(DFK�RI�WKHVH�SURFHVVRUV�SURYLGHV�XQLTXH�DGYDQWDJHV�WKDW�PDNH�WKHP�DSSURSULDWH�IRU�XVH�LQ

GLIIHUHQW�DSSOLFDWLRQV���7KH�QHZ�3HQWLXP�,,�SURFHVVRU�LV�WKH�EHVW�FKRLFH�IRU�PRVW�DSSOLFDWLRQV

EHFDXVH�RI�LWV�KLJKHU�SURFHVVLQJ�IUHTXHQF\�DQG�00;�WHFKQRORJ\���+RZHYHU��DOWKRXJK�WKH

3HQWLXP�3UR�UXQV�DW�D�VORZHU�FORFN�VSHHG�WKDQ�WKH�3HQWLXP�,,��LW�SURYLGHV�EHWWHU�SHUIRUPDQFH�IRU

FRPSXWH�LQWHQVLYH�DSSOLFDWLRQV�WKDW�WDNH�DGYDQWDJH�RI�PXOWLSURFHVVLQJ�DQG�ODUJH�PHPRU\
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FRQILJXUDWLRQ�FDSDELOLWLHV�VXFK�DV�WKRVH�LQ�&$(�DQG��'�DQLPDWLRQ�ILQDO�UHQGHULQJ���7KH�3HQWLXP

3UR�SURFHVVRU�GHVLJQ�DOORZV�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�WR�VXSSRUW�XS�WR�IRXU

SURFHVVRUV�DQG��*%�RI�V\VWHP�PHPRU\�WR�PHHW�WKH�UHTXLUHPHQWV�RI�FRPSXWDWLRQDO�LQWHQVLYH

DSSOLFDWLRQV���7R�XQGHUVWDQG�WKH�EHQHILW�RI�WKHVH�FDSDELOLWLHV�WKH�63(&UDWH�EHQFKPDUN�FDQ�EH

XVHG�WR�PHDVXUH�WKH�V\VWHP
V�FDSDFLW\�IRU�SURFHVVLQJ�MREV�RI�D�VSHFLILHG�W\SH�LQ�D�JLYHQ�DPRXQW

RI�WLPH��7KLV�EHQFKPDUN�GRHV�QRW�PHDVXUH�WKH�VSHHG�RI�WKH�SURFHVVRU��EXW�UDWKHU��PHDVXUHV�WKH

DPRXQW�RI�ZRUN�WKH�V\VWHP�FDQ�DFFRPSOLVK�LQ�WKH�DOORWWHG�WLPH��7KH�63(&UDWH�UHVXOWV�IRU�WKH

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������ZLWK�WZR�3HQWLXP�,,�SURFHVVRUV�LV�����ZKLOH�WKH�UHVXOWV

IRU�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������ZLWK�IRXU�3HQWLXP�3UR�SURFHVVRUV�LV�����

LQGLFDWLQJ�WKH�DGGLWLRQDO�SHUIRUPDQFH�EHQHILW�DFKLHYHG�WKURXJK�WKH�VFDODELOLW\�RI�WKH�3HQWLXP

3UR�SURFHVVRU�

*5$3+,&6

7KUHH�JUDSKLFV�VROXWLRQV�DUH�DYDLODEOH�IRU�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������

$OO�DUH�3&,�ORFDO�EXV�LPSOHPHQWDWLRQV�GHVLJQHG�WR�PD[LPL]H�V\VWHP�SHUIRUPDQFH�DQG�KDYH�EHHQ

WHVWHG�WR�HQVXUH�RSWLPXP�FRPSDWLELOLW\�DQG�UHOLDELOLW\�

x� )RU��'�DSSOLFDWLRQV��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LQFOXGH�WKH�QHZ

0DWUR[�0*$�0LOOHQQLXP�,,�JUDSKLFV�FRQWUROOHU�ZKLFK�SURYLGHV�IDVW��'�ZLQGRZLQJ�IRU

DSSOLFDWLRQV�VXFK�DV�ILQDQFLDO�DQDO\VLV�DQG�VRIWZDUH�GHYHORSPHQW��7KLV�JUDSKLFV�FRQWUROOHU

FRPHV�VWDQGDUG�ZLWK��0%�:5$0�DQG�LV�XSJUDGDEOH�WR�HLWKHU��0%�RU���0%�RI�:5$0�

x� )RU��'�JUDSKLFV�QHHGV��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LQFOXGH�PRGHOV

ZLWK�WKH�(/6$�*/RULD�/�RU�'LDPRQG�)LUH�*/������JUDSKLFV�FRQWUROOHUV�

x� 7KH�*/RULD�/�GHOLYHUV�QHZ�OHYHOV�RI�SULFH�SHUIRUPDQFH�IRU�D�EURDG�UDQJH�RI��'�JUDSKLFV

HQYLURQPHQWV���7KH�*/RULD�/�XVHV�WKH�*/,17����7;�SURFHVVRU�IURP��'ODEV��DQG�FRPHV

VWDQGDUG�ZLWK���0%�RI�)UDPH�%XIIHU�95$0�PHPRU\�DQG���0%�RI�=�%XIIHU�DQG�WH[WXUH

'5$0�PHPRU\��7KH�=�%XIIHU�PHPRU\��XVHG�IRU�WH[WXUH��VWHQFLO��DQG�=�%XIIHULQJ��LV

XSJUDGDEOH�WR����0%�

x� 7KH�)LUH�*/������LV�WKH�KLJK�SHUIRUPDQFH���'�JUDSKLFV�VROXWLRQ�IRU�XVHUV�ZRUNLQJ�LQ

GHPDQGLQJ��WUXH�FRORU�HQYLURQPHQWV���7KH�)LUH�*/������XVHV�WKH�KLJK�SHUIRUPDQFH

5($/LPDJH�UHQGHULQJ�HQJLQH�IURP�(YDQV�DQG�6XWKHUODQG�DORQJ�ZLWK�VSHFLDOL]HG

JUDSKLFV�PHPRU\�IURP�0LWVXELVKL��7KLV�FRQWUROOHU�FRPHV�VWDQGDUG�ZLWK�WKH�PD[LPXP

PHPRU\�FRQILJXUDWLRQ�ZKLFK�LV���0%��'�5$0�IRU�IUDPH�EXIIHULQJ�DQG�=�EXIIHULQJ�DQG

��0%�RI�&DFKH�'5$0��&'5$0��IRU�WH[WXUH�PHPRU\���,W�SURYLGHV�WUXH�FRORU�UHVROXWLRQ

���PLOOLRQ�FRORUV��DW�XS�WR������[������UHVROXWLRQ�

&RPSDT�*UDSKLFV�'ULYHU�&RPSDWLELOLW\

$OO�WKUHH�FRQWUROOHUV�DUH�KLJK�SHUIRUPDQFH�JUDSKLFV�VROXWLRQV��RSWLPL]HG�IRU�:LQGRZV�17

DSSOLFDWLRQV�WKDW�UHTXLUH�XS�WR������PLOOLRQ�FRORU�SURFHVVLQJ�DQG�KLJK�UHVROXWLRQV��7KH�GULYHUV

IRU�HDFK�DUH�GHYHORSHG�E\�WKHLU�UHVSHFWLYH�PDQXIDFWXUHUV��DQG�KDYH�EHHQ�WKRURXJKO\�WHVWHG�WR

HQVXUH�FRPSDWLELOLW\�ZLWK�H[LVWLQJ�DSSOLFDWLRQV�

7KH�0DWUR[�0*$�0LOOHQQLXP�,,

6HOHFW�PRGHOV�RI�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�WKH�0*$�0LOOHQQLXP

,,�JUDSKLFV�FRQWUROOHU��ZKLFK�LV�WKH�ODWHVW��'�JUDSKLFV�FRQWUROOHU�IURP�0DWUR[��%XLOGLQJ�RQ�WKHLU

VXFFHVV�ZLWK�WKH�0*$�0LOOHQQLXP��0DWUR[�KDV�LPSURYHG�WKH�GHVLJQ�E\�DGGLQJ�ODUJHU�PHPRU\

FDSDFLWLHV�DQG�LPSURYHG��'�JUDSKLFV�FDSDELOLWLHV�WR�SURYLGH�EHWWHU��'�DQG��'�JUDSKLFV

SHUIRUPDQFH���:KLOH�WKH�0LOOHQQLXP�,,�SURYLGHV�PLQLPDO��'�FDSDELOLWLHV��WKH�&RPSDT
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3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�LW�WR�WDUJHW�XVHUV�ZKR�QHHG�IDVW��'�ZLQGRZLQJ�LQ

WKH�WDUJHWHG�DSSOLFDWLRQ�VHJPHQWV�

7KH�0LOOHQQLXP�,,�FRQWUROOHU�IRU�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQV�FRPHV�VWDQGDUG�ZLWK���0%

RI�:5$0�PHPRU\���7KH�DFFHOHUDWRU�LV�PHPRU\�XSJUDGDEOH�WR���0%�RU����0%�WR�SURYLGH�JUHDWHU

FRORU�GHSWK�LQ�KLJKHU�UHVROXWLRQ�PRGHV��7R�UHDFK�WKH�ODUJHU�PHPRU\�FRQILJXUDWLRQV��&RPSDT

RIIHUV�D��0%�DQG���0%�PHPRU\�XSJUDGH�RSWLRQV�

&RORU�DQG�UHVROXWLRQ�VXSSRUW�IRU�WKH�0LOOHQQLXP�,,�DUH�

Table 1
 Maximum Color Support

 MGA Millennium II
Single-Buffer Mode

Resolution 4 MB
WRAM

8 MB
WRAM

16 MB
WRAM

1800 x 1440 256 65,536 65,536

1920 x 1200 256 65,536 65,536

1920 x 1080 65,536 16.7 million 16.7 million

1920 x 1035 65,536 16.7 million 16.7 million

1600 x 1200 65,536 16.7 million 16.7 million

1600 x 1024 65,536 16.7 million 16.7 million

1280 x 1024 16.7 million 16.7 million 16.7 million

1152 x 882 16.7 million 16.7 million 16.7 million

1024 x 768 16.7 million 16.7 million 16.7 million

800 x 600 16.7 million 16.7 million 16.7 million

640 x 480 16.7 million 16.7 million 16.7 million

0DWUR[�0*$�0LOOHQQLXP��,,�7HFKQLFDO�6SHFLILFDWLRQV

7KH�PDLQ�HQKDQFHPHQWV�0DWUR[�KDV�LPSOHPHQWHG�LQ�WKH�0*$�0LOOHQQLXP�,,�DUH�

x� 3&,�����FRPSOLDQW

x� 3&����FRPSOLDQW

x� �'�WH[WXUH�PDSSLQJ

x� ���ELW�RU����ELW�]�EXIIHU

x� ���0+]�5$0'$&�WR�VXSSRUW�UHVROXWLRQ�XS�WR������[�����

x� 0HPRU\�H[SDQGDELOLW\�XS�WR���0%�:5$0��IRU�KLJKHU��'�UHVROXWLRQ

x� %XV�PDVWHULQJ�ZLWK�VFDWWHU�JDWKHU�WR�IUHH�XS�WKH�&38�IRU�RWKHU�SURFHVVLQJ�WDVNV�DQG�LPSURYH

RYHUDOO�V\VWHP�SHUIRUPDQFH�LQ�D�PXOWLWDVNLQJ�HQYLURQPHQW

x� /DUJHU�3&,�LQSXW�),)2�EXIIHU�IRU�LPSURYHG��'�DQG��'�SHUIRUPDQFH�����GRXEOH�ZRUG�YV����

GRXEOH�ZRUG�),)2�
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7DEOH����0*$�0LOOHQQLXP�,,�WHFKQLFDO�VSHFLILFDWLRQV

&RQWUROOHU 0DWUR[�0*$�����:

%XV�7\SH 3&,

5$0'$& 793����������0+]

0HPRU\�7\SH :5$0

0HPRU\�$PRXQW ������RU����0%

0D[�0HPRU\ ���0%

0HPRU\�6SHHG ���QV

'DWD�3DWK ���ELW

&RQWUROOHU�&ORFN�6SHHG ���0+]

0D[�9HUWLFDO�5HIUHVK�5DWH ����+]

0D[�+RUL]RQWDO�6FDQ�5DWH ����.+]

0D[�3L[HO�FORFN ����0+]

9LGHR�)HDWXUHV�

���,QWHUIDFH

0XOWLPHGLD�&RQQHFWRU

03(*�+:�$FFHOHUDWLRQ

���6FDOLQJ

���&RORU�6SDFH�&RQYHUVLRQ

9*$�)HDWXUH�&RQQHFWRU

2SWLRQDO�0XOWLPHGLD

PRGXOH

<HV�¤�RQ�WKH�RSWLRQDO

PRGXOH

<HV

<HV

(QJLQH�$FFHOHUDWLRQ�

���%LW%/7

���/LQH�'UDZ

���3RO\JRQ

����'

$XWRGHVN�'LVSOD\�OLVW�GULYHU

+HLGL�GULYHUV�VXSSRUW�IRU��'

6WXGLR�0D[

<HV

<HV

<HV

<HV

<HV

<HV

2SHUDWLQJ�6\VWHPV :LQGRZV���

:LQGRZV�17���������

�$YDLODEOH�IURP�0DWUR[

7KH�(/6$�*/RULD�/

6HOHFW�PRGHOV�RI�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������LQFOXGH�WKH�*/RULD�/�JUDSKLFV

FRQWUROOHU�WR�GHOLYHU�QHZ�OHYHOV�RI�SULFH�SHUIRUPDQFH�IRU�FXVWRPHUV�UXQQLQJ��'�&$'�DQG

DQLPDWLRQ�DSSOLFDWLRQV��7KLV�LV�WKH�VDPH��'�FRQWUROOHU�XVHG�LQ�WKH�&RPSDT�3URIHVVLRQDO

:RUNVWDWLRQ�������$�UHFHQWO\�UHOHDVHG�2SHQ*/�GHYLFH�GULYHU�VLJQLILFDQWO\�LPSURYHV�SHUIRUPDQFH

FRPSDUHG�WR�WKH�OHYHOV�ILUVW�SXEOLVKHG�RQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������

7KH�(/6$�*/RULD�/�JUDSKLFV�FRQWUROOHU�SURYLGHV�DQ�RSWLPL]HG�KDUGZDUH�SLSHOLQH�IRU

DFFHOHUDWLRQ�RI�IORDWLQJ�SRLQW�LQWHQVLYH��'�JUDSKLFV��LQFOXGLQJ�KDUGZDUH�VXSSRUW�IRU�WH[WXUH

PDSSLQJ�ZKLFK�LV�UHTXLUHG�E\�FHUWDLQ�DSSOLFDWLRQV�LQ�WKH�&$'�&$0�DQG�DQLPDWLRQ�DUHQDV�

7KH�*/RULD�/�XVHV�GXDO�SRUWHG�9LGHR�5$0��95$0��IRU�WKH�IUDPH�EXIIHU��7KH�*/,17�SURFHVVRU

XVHG�RQ�WKH�*/RULD�/�DOVR�KDV�D�VHSDUDWH�'5$0�EDVHG�=�EXIIHU�IRU�=�FRRUGLQDWHV��WKH�WKLUG

GLPHQVLRQ�LQ��'���DOSKD�GDWD��H�J���WUDQVSDUHQF\�DQG�IRJ�HIIHFWV���VWHQFLO�EXIIHU��DQG�WH[WXUH

PDSV��7KH�*/RULD�/�DOVR�LQFRUSRUDWHV�WKH�6��9L5*(�SURFHVVRU�IRU�9*$�ERRW�VXSSRUW��ZKLFK�KDV

LWV�RZQ�GHGLFDWHG�'5$0�EDVHG�IUDPH�EXIIHU��7KH�*/RULD�/�LV�'5$0�PHPRU\�XSJUDGDEOH��3&,�

EDVHG��DQG�VXSSRUWV�UHVROXWLRQV�DV�KLJK�DV������[��������,W�LV�DOVR�FDSDEOH�RI�SURFHVVLQJ�����

PLOOLRQ�FRORUV�LQ�UHVROXWLRQV�XS�WR������[�����

7KH�*/RULD�/�FRPHV�VWDQGDUG�ZLWK���0%�RI�95$0�IUDPH�EXIIHU�PHPRU\����0%�RI�'5$0�=�

EXIIHU�WH[WXUH�PHPRU\�IRU�WKH�*/,17�SURFHVVRU��DQG���0%�'5$0�)UDPH�%XIIHU�PHPRU\�IRU�WKH

6��9L5*(�9*$�SURFHVVRU��7KH�=�EXIIHU�WH[WXUH�PHPRU\�LV�XSJUDGDEOH�WR����0%�'5$0�WR

SURYLGH�JUHDWHU�=�EXIIHU�DQG�DOSKD�GHSWK�LQ�KLJKHU�UHVROXWLRQ�PRGHV��DQG�WH[WXUH�PDSSLQJ

PHPRU\��&RPSDT�RIIHUV�DQ���0%�=�EXIIHU�WH[WXUH�PHPRU\�XSJUDGH�RSWLRQ��7KH�PD[LPXP
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UHVROXWLRQV��FRORUV��DQG�UHIUHVK�UDWHV�DUH�RXWOLQHG�LQ�WKH�FKDUW�EHORZ��ORZHU�UHVROXWLRQV�DUH

VHOHFWDEOH�

7DEOH����*ORULD�/�GRXEOH�EXIIHUHG�UHVROXWLRQV

'RXEOH�%XIIHUHG

&DSDELOLWLHV
*/RULD�/

5HVROXWLRQ��0D[�&RORUV 0D[�+]

�����[���������N ��

�����[���������N ���

�����[��������0 ���

�����[��������0 ���

*/RULD�/�)HDWXUHV

)HDWXUHV�RI�WKH�*/RULD�/�JUDSKLFV�FRQWUROOHU�LQFOXGH�

x� 6XSSRUW�IRU�PDMRU�LQGXVWU\��'�$3,V��LQFOXGLQJ

x� 2SHQ*/�¤��2SHQ�*UDSKLFV�/LEUDU\�LV�D�VRIWZDUH�LQWHUIDFH�WR�JUDSKLFV�KDUGZDUH

GHYHORSHG�E\�6LOLFRQ�*UDSKLFV�,QF�

x� 'LUHFW�'�¤�$�VHW�RI�$3,V�IRU�UHDO�WLPH��'�JUDSKLFV�WKDW�DUH�DQ�DGGLWLRQ�WR�WKH

0LFURVRIW�'LUHFW;�LQWHUDFWLYH�PHGLD�WHFKQRORJLHV��7KH\�SURYLGH�D�FRPSUHKHQVLYH

�'�VROXWLRQ�IRU�VRIWZDUH�GHYHORSHUV�EXLOGLQJ�LQWHUDFWLYH�PHGLD�SURJUDPV�DQG�JDPHV

x� +HLGL�¤��'�$3,�IURP�.LQHWL[��DQ�$XWR'HVN�FRPSDQ\��WKDW�SURYLGHV�DQ�LPPHGLDWH

�'�DQG��'�PRGH�GUDZLQJ�LQWHUIDFH�IRU��'�6WXGLR�0D[�

x� 'LVSOD\�OLVW�GULYHUV�¤�3URYLGH�SHUIRUPDQFH�DFFHOHUDWLRQ�IRU�$XWR&$'�5���DQG

0LFURVWDWLRQ�

x� 2Q�ERDUG�9*$�VXSSRUW�ZLWK�6��9L5*(�FKLS�IRU�IXOO�VFUHHQ�'26�ER[�VXSSRUW�RQ�:LQGRZV

17�:RUNVWDWLRQ������DQG�����

x� */RULD�6HWWLQJ��DQ�DSSOHW�ZKLFK�DOORZV�WKH�XVHU�WR�RSWLPL]H�WKH�SHUIRUPDQFH�RI�WKH�*ORULD�/

IRU�D�VSHFLILF�DSSOLFDWLRQ�ZLWK�WKH�FOLFN�RI�D�EXWWRQ��7KLV�DSSOHW�DXWRPDWLFDOO\�RSWLPL]HV�WKH

*ORULD�/�IRU�D�VSHFLILHG�DSSOLFDWLRQ�E\�FKDQJLQJ�WKH�GULYHU�SDUDPHWHUV�WR�YDOXHV�WKDW�¦7XQH§

LW�IRU�WKDW�DSSOLFDWLRQ���$OO�XVHUV�KDYH�WR�GR�LV�VHOHFW�WKHLU�SURJUDP�IURP�D�OLVW�WKDW�LV

SURYLGHG��7KH�VXSSRUWHG�DSSOLFDWLRQV�LQFOXGH�3UR�(��$XWR&$'��6RIW,PDJH��DQG��'VWXGLR

0D[�

x� +DUGZDUH�DFFHOHUDWHG��'�����ELW�=�EXIIHULQJ�IRU�UHDOLVWLF�GHSWK�SHUFHSWLRQ�DQG�WH[WXUH

PDSSLQJ�

x� )XOO�����ELW�GRXEOH�EXIIHULQJ�IRU�VPRRWK�DQLPDWLRQ�E\�DOORZLQJ�WKH�QH[W�LPDJH�WR�EH�FUHDWHG

LQ�RII�VFUHHQ�PHPRU\�ZKLOH�GLVSOD\LQJ�WKH�FXUUHQW�LPDJH�

x� *RXUDXG�VKDGLQJ�IRU�VPRRWK�VXUIDFHV�

x� 7H[WXUH�PDSSLQJ�IRU�FUHDWLQJ�UHDOLVWLF�LPDJHV�

x� )RJ�IRU�IDGLQJ�HIIHFWV��DWPRVSKHULF�HIIHFWV��DQG�GHSWK�TXHXLQJ�

x� $QWL�DOLDVLQJ�WR�SURYLGH�VPRRWK�FRORUV�IRU�UHQGHUHG�VFHQHV�E\�EOHQGLQJ�WKH�FRORUV�RI

QHLJKERULQJ�SL[HOV�

x� $OSKD�EOHQGLQJ�IRU�FUHDWLQJ�WUDQVSDUHQW�HIIHFWV�VXFK�DV�DQ�REMHFW�EHKLQG�D�ZLQGRZ�

x� ��������*RXUDXG�VKDGHG��GHSWK�EXIIHUHG�����SL[HO�WULDQJOHV�SHU�VHFRQG�ZLWK����ELW�FRORU�

���ELW�=�EXIIHU��GLWKHULQJ��VWHQFLOLQJ��FOLSSLQJ��DQG�IRJJLQJ�HQDEOHG�

x� �����PLOOLRQ�WH[WXUH�PDSSHG�SL[HOV�SHU�VHFRQG�ZLWK�IXOO�SHU�SL[HO�SHUVSHFWLYH�FRUUHFWLRQ

XVLQJ�D�GXDO�SURFHVVRU�FRQILJXUDWLRQ�
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��������������������������������������������������������������������������������������������������������������������������������������������������������������

(OVD�*/RULD�/�7HFKQLFDO�6SHFLILFDWLRQV

7DEOH����*ORULD�/�WHFKQLFDO�VSHFLILFDWLRQV

�'��'�&RQWUROOHU �'ODEV�*/,17�'HOWD��

���7;

9*$�&RQWUROOHU 6��9L5*(

%XV�7\SH 3&,

5$0'$& ,%0�5*%���'%�����0+]

0HPRU\�7\SH 95$0�	�'5$0

)UDPH�%XIIHU�0HPRU\

$PRXQW

��0%�95$0

=�%XIIHU�DQG�7H[WXUH

0DSSLQJ�0HPRU\�$PRXQW

��0%�'5$0��*/,17�

XSJUDGDEOH�WR���0%�

��0%�'5$0��6��

0HPRU\�6SHHG ���QV�95$0�����QV�'5$0

�*/,17�

���QV�'5$0��6��

'DWD�3DWK ���ELW��*/,17�

���ELW��6��

&RQWUROOHU�&ORFN�6SHHG ���0+]��*/,17����7;�

���0+]��*/,17�'HOWD�

���0+]��6��

0D[�9HUWLFDO�5HIUHVK�5DWH ����+]

0D[�3L[HO�FORFN ����0+]

+DUGZDUH�$FFHOHUDWHG��'�

������ELW�=�EXIIHULQJ

���*RXUDXG�VKDGLQJ

���6WHQFLOV

���7H[WXUH�PDSSLQJ

<HV

<HV

<HV

<HV

2SHUDWLQJ�6\VWHPV :LQGRZV���

:LQGRZV�17�����

:LQGRZV�17����

7KH�'LDPRQG�)LUH�*/�����

6HOHFW�PRGHOV�RI�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LQFOXGH�WKH�QHZ�'LDPRQG

)LUH�*/������JUDSKLFV�FRQWUROOHU�ZKLFK�GHOLYHUV�KLJK�SHUIRUPDQFH��'�JUDSKLFV�FDSDELOLWLHV�IRU

XVHUV�ZRUNLQJ�LQ�GHPDQGLQJ��WUXH�FRORU�HQYLURQPHQWV�VXFK�DV��'�DQLPDWLRQ��YLVXDOL]DWLRQ�

VLPXODWLRQ��DQG�PHFKDQLFDO�&$'�

7KH�)LUH�*/������XVHV�WKH�0LWVXELVKL��'3UR�FKLSVHW�EDVHG�RQ�WKH�5($/LPDJH�UHQGHULQJ

WHFKQRORJ\�IURP�(YDQV�	�6XWKHUODQG�WR�GHOLYHU�D�YHU\�KLJK�OHYHO�RI��'�SHUIRUPDQFH��,W�SURYLGHV

KDUGZDUH�DFFHOHUDWLRQ�IRU�2SHQ*/������17������RQO\���2SHQ*/������17�����RQO\���DQG�+(,',

�17������DQG��������6XSSRUW�IRU�'LUHFW�'�DQG�+(,',�XQGHU�:LQGRZV����ZLOO�EH�DYDLODEOH�DW�D

ODWHU�GDWH�

7KH�)LUH�*/������GHOLYHUV�LQGXVWU\�OHDGLQJ��'�JUDSKLFV�SHUIRUPDQFH�E\�FRPELQLQJ�D

FRPSUHKHQVLYH�VHW�RI�KDUGZDUH�DFFHOHUDWLRQ�IHDWXUHV�LQFOXGLQJ�UDVWHUL]DWLRQ��WH[WXUH�PDSSLQJ

DQG�WULDQJOH�VHW�XS�ZLWK�WKH�QHZ��'�5$0�DQG�&'5$0�PHPRU\�DUFKLWHFWXUHV�

�'�5$0�LV�D�QHZ�WHFKQRORJ\�XVHG�IRU�WKH�)UDPH�EXIIHU�DQG�=�EXIIHU�PHPRU\�RQ�WKH�)LUH�*/�

7KLV�GHVLJQ�LQFOXGHV�D�VPDOO�DULWKPHWLF�ORJLF�XQLW�LQ�WKH�'5$0�WKDW�SHUIRUPV�D�QXPEHU�RI�WKH

FDOFXODWLRQV�ORFDOO\��7KLV�LPSURYHV�SHUIRUPDQFH�E\�UHGXFLQJ�WUDIILF�WR�DQG�IURP�PHPRU\�

7KH�)LUH�*/�XVHV�&'5$0��&DFKH�'5$0��IRU�WKH�WH[WXUH�PHPRU\��7KLV�WHFKQRORJ\�SURYLGHV�D

VPDOO�65$0�FDFKH�EXLOW�LQWR�WKH�'5$0��7KLV�KLJK�VSHHG�FDFKH�SURYLGHV�D�EXIIHU�IRU�WH[WXUH
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EHWZHHQ�WKH�FRQWUROOHU�DQG�WKH�'5$0�PHPRU\��ZKLFK�UHGXFHV�GDWD�DFFHVV�WLPHV�DQG�XOWLPDWHO\�

LQFUHDVH�JUDSKLFV�SHUIRUPDQFH�

:LWK�DOO�RI�WKH�)LUH�*/©V�KLJK�SHUIRUPDQFH�IHDWXUHV��LW�FDQ�GHOLYHU�SHUIRUPDQFH�H[FHHGLQJ�WKH

WKURXJKSXW�FDSDELOLWLHV�RI�WKH�3&,�EXV��2QH�FRPSRQHQW�RI�WKH�+LJKO\�3DUDOOHO�6\VWHP

$UFKLWHFWXUH�LQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LV�GXDO�SHHU�3&,�EXVHV�

ZKLFK�HOLPLQDWHV�WKH�SRWHQWLDO�3&,�EXV�ERWWOHQHFN�WR�SURYLGH�LPSURYHG�WKURXJKSXW�DQG�RYHUDOO

V\VWHP�SHUIRUPDQFH�ZKHQ�FRPSDUHG�WR�VLQJOH�EXV�LPSOHPHQWDWLRQV�

7KH�)LUH�*/������FRPHV�VWDQGDUG�ZLWK����0%�RI��'�5$0�IRU�IUDPH�EXIIHU�DQG�=�EXIIHU

PHPRU\����0%�RI�&'5$0�IRU�WH[WXUH�PHPRU\��DQG���0%�'5$0�)UDPH�%XIIHU�PHPRU\�IRU�WKH

&,5586�/RJLF������9*$�FRQWUROOHU��7KH�PD[LPXP�UHVROXWLRQV��FRORUV��DQG�UHIUHVK�UDWHV�DUH

RXWOLQHG�LQ�WKH�FKDUW�EHORZ��RWKHU�UHVROXWLRQV�DUH�VHOHFWDEOH�

7DEOH����)LUH�*/������GRXEOH�EXIIHUHG�UHVROXWLRQV

'RXEOH�%XIIHUHG

&DSDELOLWLHV
)LUH�*/�����

5HVROXWLRQ��0D[�&RORUV 0D[�+]

�����[���������0 ��

�����[��������0 ���

����[��������0 ���

����[��������0 ���

)LUH�*/������)HDWXUHV

)HDWXUHV�RI�WKH�)LUH�*/������JUDSKLFV�FRQWUROOHU�LQFOXGH�

x� 6XSSRUW�IRU�PDMRU�LQGXVWU\��'�$3,V��LQFOXGLQJ

x� 2SHQ*/�¤��2SHQ�*UDSKLFV�/LEUDU\�LV�D�VRIWZDUH�LQWHUIDFH�WR�JUDSKLFV�KDUGZDUH

GHYHORSHG�E\�6LOLFRQ�*UDSKLFV�,QF��7KH�)LUH�*/�VXSSRUWV�2SHQ*/�����XQGHU�:LQGRZV

17������RQO\�DQG�2SHQ*/�����XQGHU�:LQGRZV�17�����RQO\�

x� 'LUHFW�'�¤�$�VHW�RI�$3,V�IRU�UHDO�WLPH��'�JUDSKLFV�WKDW�DUH�DQ�DGGLWLRQ�WR�WKH�0LFURVRIW

'LUHFW;�LQWHUDFWLYH�PHGLD�WHFKQRORJLHV��7KH\�SURYLGH�D�FRPSUHKHQVLYH��'�VROXWLRQ�IRU

VRIWZDUH�GHYHORSHUV�EXLOGLQJ�LQWHUDFWLYH�PHGLD�SURJUDPV�DQG�JDPHV���)LUH�*/�����

VXSSRUW�IRU�WKLV�$3,�XQGHU�:LQGRZV����ZLOO�EH�SURYLGHG�DW�D�ODWHU�GDWH�

x� +HLGL�¤��'�$3,�IURP�.LQHWL[��DQ�$XWR'HVN�FRPSDQ\��WKDW�SURYLGHV�DQ�LPPHGLDWH��'

DQG��'�PRGH�GUDZLQJ�LQWHUIDFH�IRU��'�6WXGLR�0D[���6XSSRUW�IRU�:LQGRZV�17������DQG

����LV�DYDLODEOH�LPPHGLDWHO\���6XSSRUW�IRU�:LQGRZV����ZLOO�EH�SURYLGHG�DW�D�ODWHU�GDWH�

x� %LJ)RFXV�'LVSOD\�OLVW�GULYHUV�¤�3URYLGH�SHUIRUPDQFH�DFFHOHUDWLRQ�IRU�$XWR&$'�5���

x� �'�:LQ�¤��'�YLHZHU�VRIWZDUH�IRU�$XWR&$'�5����:LQGRZV�17�DQG�2SHQ*/

x� 2Q�ERDUG�9*$�VXSSRUW�ZLWK�&,5586�/RJLF������9*$�FKLS�IRU�IXOO�VFUHHQ�'26�ER[�VXSSRUW

RQ�:LQGRZV�17�:RUNVWDWLRQ������DQG�����

x� +DUGZDUH�DFFHOHUDWHG��'�����ELW�=�EXIIHULQJ�IRU�UHDOLVWLF�GHSWK�SHUFHSWLRQ�DQG�WH[WXUH

PDSSLQJ�

x� )XOO�����ELW�5*%$�GRXEOH�EXIIHULQJ�IRU�VPRRWK�DQLPDWLRQ�E\�DOORZLQJ�WKH�QH[W�LPDJH�WR�EH

FUHDWHG�LQ�RII�VFUHHQ�PHPRU\�ZKLOH�GLVSOD\LQJ�WKH�FXUUHQW�LPDJH�

x� *RXUDXG�VKDGLQJ�IRU�VPRRWK�VXUIDFHV�

x� 7H[WXUH�PDSSLQJ�IRU�FUHDWLQJ�UHDOLVWLF�LPDJHV�

x� )RJ�IRU�IDGLQJ�HIIHFWV��DWPRVSKHULF�HIIHFWV��DQG�GHSWK�TXHXLQJ�

x� $QWL�DOLDVLQJ�WR�SURYLGH�VPRRWK�FRORUV�DQG�UHPRYHV�MDJJHG�OLQHV�IRU�KLJK�TXDOLW\��UHDOLVWLF

UHQGHUHG�VFHQHV�

x� $OSKD�EOHQGLQJ�IRU�FUHDWLQJ�WUDQVSDUHQW�HIIHFWV�VXFK�DV�DQ�REMHFW�EHKLQG�D�ZLQGRZ�

x� %LOLQHDU�DQG�WULOLQHDU�PLS�PDSSLQJ

x� ����������*RXUDXG�VKDGHG��WH[WXUHG�SRO\JRQV�SHU�VHFRQG�����SL[HO�WULDQJOHV��ZLWK�OLJKWLQJ�

]�EXIIHULQJ��EOHQGLQJ��DQG�IRJJLQJ�HQDEOHG�
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x� ���PLOOLRQ�ELOLQHDU�0,3�PDSSHG�SL[HOV�SHU�VHFRQG�

x� ���PLOOLRQ�WULOLQHDU�WH[WXUHG�SL[HO�SHU�VHFRQG�

'LDPRQG�)LUH�*/������7HFKQLFDO�6SHFLILFDWLRQV

7DEOH����)LUH�*/�7HFKQLFDO�VSHFLILFDWLRQV

�'��'�&RQWUROOHU �'3UR��0LWVXELVKL�(YDQV�	

6XWKHUODQG�

9*$�&RQWUROOHU &,5586�/RJLF�����

%XV�7\SH 3&,

5$0'$& ����0+]�7H[DV

,QVWUXPHQWV�793����

0HPRU\�7\SH �'�5$0�DQG�&'5$0

)UDPH�%XIIHU��DQG�=�EXIIHU

0HPRU\�$PRXQW

��0%��'�5$0

7H[WXUH�0DSSLQJ�0HPRU\

$PRXQW

��0%�&'5$0

0HPRU\�WKURXJKSXW �'�5$0����QV

&'5$0����QV

'DWD�3DWK ���ELW���'SUR�

���ELW��&,5586�

&RQWUROOHU�&ORFN�6SHHG ��0+]

0D[�9HUWLFDO�5HIUHVK�5DWH ���+]

0D[�3L[HO�FORFN ���0+]

+DUGZDUH�$FFHOHUDWHG��'�

������ELW�=�EXIIHULQJ

���*RXUDXG�VKDGLQJ

���6WHQFLOV

���7H[WXUH�PDSSLQJ

7ULOLQHDU�PLS�PDSSLQJ

<HV

<HV

<HV

<HV

<HV

2SHUDWLQJ�6\VWHPV :LQGRZV�17���������

:LQGRZV���

�$YDLODEOH�DW�D�ODWHU�GDWH�

'HJUHHV�RI��'

$OWKRXJK�WKH�0LOOHQQLXP�,,�KDV�LPSURYHG�LWV��'�FDSDELOLWLHV�DV�FRPSDUHG�WR�WKH�RULJLQDO

0LOOHQQLXP�JUDSKLFV�FRQWUROOHU��WKHUH�DUH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�LW�DQG�WKH�WZR�IXOO�

IHDWXUHG��'�JUDSKLFV�VROXWLRQV�RIIHUHG�RQ�WKHVH�ZRUNVWDWLRQV��7KH�QHZ�IHDWXUHV�LQ�WKH

0LOOHQQLXP�,,�DUH�VXSSRUW�IRU�WH[WXUH�PDSSLQJ�DQG�*RXUDXG�VKDGLQJ�DORQJ�ZLWK����ELW�=�

EXIIHULQJ��7KH�0LOOHQQLXP�,,�GRHV�QRW�VXSSRUW�IRJJLQJ��DOSKD�EOHQGLQJ��GHSWK�TXHXLQJ��PLS

PDSSLQJ��DQWL�DOLDVLQJ�DQG�ELOLQHDU�LQWHUSRODWLRQ�PDNLQJ�LW�LQDSSURSULDWH�IRU�DSSOLFDWLRQV�LQ�WKH

&$'�DQG�'&&�VHJPHQWV�WKDW�UHTXLUH�WKLV�OHYHO�RI��'�IXQFWLRQDOLW\�

$GGLWLRQDOO\��WKH�0LOOHQQLXP�,,©V��'�FDSDELOLWLHV�DUH�LPSOHPHQWHG�PDLQO\�WKURXJK�VRIWZDUH��L�H�

GULYHUV���7KXV��WKRVH�IXQFWLRQV�QRW�VXSSRUWHG�E\�WKH�KDUGZDUH�JUDSKLFV�FRQWUROOHU�PXVW�EH

HPXODWHG�LQ�VRIWZDUH�DQG�SURFHVVHG�E\�WKH�&38��7KLV�KDV�D�VLJQLILFDQW�LPSDFW�RQ�SHUIRUPDQFH

DQG�PDNHV�LW�IDU�VORZHU�WKDQ�D�KDUGZDUH�EDVHG�LPSOHPHQWDWLRQ�VXFK�DV�WKH�*ORULD�/�RU�)LUH�*/�

7KH��'�JUDSKLFV�FDSDELOLWLHV�RI�WKH�0LOOHQQLXP�,,�PDNH�LW�DSSURSULDWH�IRU��'�JDPHV��YLHZLQJ��'

ZHEVLWHV��DQG�HQWU\�OHYHO�&$'�ZKHUH�UXGLPHQWDU\��ORZ�FRVW��'�FDSDELOLWLHV�DUH�QHHGHG�

7KH�*ORULD�/�DQG�)LUH�*/������GHOLYHU�DOO�RI�WKH��'�IXQFWLRQDOLW\�OLVWHG�DERYH��PDLQO\�WKURXJK

KDUGZDUH��ZKLFK�WDNHV�D�VLJQLILFDQW�ORDG�RII�RI�WKH�SURFHVVRU�WR�GHOLYHU�H[FHOOHQW��'�JUDSKLFV

SHUIRUPDQFH�
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7KH�WZR��'�JUDSKLFV�FRQWUROOHUV�SURYLGH�FXVWRPHUV�ZLWK�D�UDQJH�RI�VROXWLRQV�IRU�WKHLU

DSSOLFDWLRQV�LQ�WKH�&$'�DQG�'&&�VHJPHQWV��7KH�*ORULD�/�LV�D�IXOO�IHDWXUHG��'�JUDSKLFV

FRQWUROOHU�WKDW�GHOLYHUV�H[FHOOHQW��'�SULFH�SHUIRUPDQFH�IRU�DSSOLFDWLRQV�LQ�WKH�&$'�DQG�'&&

VHJPHQWV��7KH�)LUH�*/������LV�D�KLJK�SHUIRUPDQFH�JUDSKLFV�FRQWUROOHU�GHVLJQHG�IRU�FXVWRPHUV

ZRUNLQJ�LQ�GHPDQGLQJ��WUXH�FRORU�HQYLURQPHQWV��6RPH�RI�WKH�NH\�GLVWLQFWLRQV�EHWZHHQ�WKHVH�WZR

�'�JUDSKLFV�FRQWUROOHUV�DUH�

7DEOH����*ORULD�/�DQG�)LUH�*/�IHDWXUHV

(O6$�*/RULD�/ 'LDPRQG�)LUH�*/�����

0D[LPXP�5HVROXWLRQ �����[������DW�����FRORUV �����[������¤�WUXH�FRORU�

GRXEOH�EXIIHUHG

0XOWLSOH�0RQLWRU�6XSSRUW <HV 1R

'LVSOD\�0HPRU\ �0%�95$0 ��0%��'�5$0�IRU�'LVSOD\

DQG�=�EXIIHU�PHPRU\

7H[WXUH�0HPRU\ �0%�'5$0�=�EXIIHU�DQG

WH[WXUH�PHPRU\��XSJUDGDEOH�WR

��0%

��0%�&'5$0

0D[LPXP�'RXEOH�%XIIHUHG

5HVROXWLRQV

�����[�����[���ESS �����[������[���ESS

3HUIRUPDQFH ��������*RXUDXG�VKDGHG�

GHSWK�EXIIHUHG�����SL[HO

WULDQJOHV�SHU�VHFRQG�ZLWK����

ELW�FRORU�����ELW�=�EXIIHU�

GLWKHULQJ��VWHQFLOLQJ��FOLSSLQJ�

DQG�IRJJLQJ�HQDEOHG

����������*RXUDXG�VKDGHG�

WH[WXUHG�SRO\JRQV�SHU�VHFRQG

����SL[HO�WULDQJOHV��ZLWK

OLJKWLQJ��]�EXIIHULQJ�

EOHQGLQJ��DQG�IRJJLQJ�HQDEOHG

0RQLWRUV

7KH�UHFRPPHQGHG�PRQLWRUV�IRU�3URIHVVLRQDO�:RUNVWDWLRQV�DUH�WKH�&RPSDT�3������§�DQG�49LVLRQ

�������§�DQG�WKH�QHZ�&RPSDT�7)7����)ODW�3DQHO�0RQLWRU�

7KH�&RPSDT�3���PRQLWRU��GHVLJQHG�IRU�WKH�PRVW�GHPDQGLQJ�DSSOLFDWLRQV�SURYLGHV�

x� 6WDWH�RI�WKH�DUW�7ULQLWURQ�EDVHG�GHVLJQ�IRU�FU\VWDO�FOHDU�LPDJHV

x� 7ULQLWURQ
£
�&57������§�9LHZDEOH��SURYLGLQJ�FRUQHU�WR�FRUQHU�IRFXV

x� 6XSSRUWV�UHVROXWLRQV�XS�WR������[������#����+]�DQG������[������#����+]

x� �����PP�$SHUWXUH�*ULOO�SLWFK

x� 7&2����FRPSOLDQW

x� &RORULILF�6RIWZDUH�VXSSRUW

x� 2Q�VFUHHQ�GLVSOD\�ZLWK�DGYDQFHG�XVHU�FRQWUROV

x� 1HZ�HUJRQRPLF�GHVLJQ

x� $VVHW&RQWURO

7KH�&RPSDT�49LVLRQ�����PRQLWRU���7KH�49LVLRQ�������$�SRZHUIXO�FRPELQDWLRQ�RI�SHUIRUPDQFH

IHDWXUHV�IRU�GHPDQGLQJ�WHFKQLFDO�DQG�SURIHVVLRQDO�XVHUV�WKDW�SURYLGHV�

x� /DUJHU���§������§�9LHZDEOH��'LVSOD\

x� 'HOLYHUV�����ODUJHU�YLHZLQJ�DUHD�WKDQ�D���§�PRQLWRU

x� 6XSSRUWV�UHVROXWLRQV�XS�WR������[������#����+]�DQG������[������#����+]��KLJK

UHVROXWLRQV�HQVXUH�VKDUS�LPDJHV�ZKLOH�PD[LPL]LQJ�SURGXFWLYLW\

x� ��§�&57�ZLWK�����PP�GRW�SLWFK�IRU�FULVSHU�LPDJHV�DQG�ILQHU�GHWDLO

x� 2Q�6FUHHQ�'LVSOD\�DQG�XVHU�FRQWUROV�IRU�DGYDQFHG�VFUHHQ�DGMXVWPHQWV�LQFOXGLQJ�WLOW��SLQ

FXVKLRQ��SLQ�EDODQFH��SDUDOOHORJUDP��FRORU�WHPSHUDWXUH�DQG�ODQJXDJH�VHOHFWLRQ

x� 3&�:RUOG�0DJD]LQH©V�%HVW�%X\�$ZDUG�LQ�-DQXDU\�DQG�1RYHPEHU�����
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7KH�&RPSDT�7)7����)ODW�3DQHO�0RQLWRU��SURYLGHV�DQ�XQSUHFHGHQWHG�FRPELQDWLRQ�RI�VL]H�DQG

SHUIRUPDQFH�IRU�WKH�IODW�SDQHO�UHYROXWLRQ�

x� ������������FP��YLHZDEOH�$FWLYH�0DWUL[�'LVSOD\

x� :LGH�YLHZLQJ�DQJOH�������GHJUHHV�KRUL]RQWDO�DQG����GHJUHHV�YHUWLFDO

x� �����[�����UHVROXWLRQ

x� 86%�+XE�ZLWK���GRZQVWUHDP�SRUWV�IRU�FRQQHFWLQJ�86%�SHULSKHUDOV

x� 7&2����FRPSOLDQW

x� ORZ�SRZHU�UHTXLUHPHQWV������ZDWWV�

x� /LJKW�ZHLJKW�����OEV��

x� GHWDFKDEOH�EDVH

x� 2SWLRQDO�'HVN�$UP�0RXQW

x� :DOO�PRXQWDEOH�

��;�0$;,080�,'(�&'�520

$OO�PRGHOV�RI�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LQFOXGH�D�����§��KDOI�KHLJKW

DXWR�VORW�ORDG���;�0D[LPXP�&'�520�'ULYH�XVLQJ�WKH�QHZ�&RQVWDQW�$QJXODU�9HORFLW\��&$9�

WHFKQRORJ\��3UHYLRXV�&'�520V�LQFOXGHG�D�WUD\�RU�FDGG\�WR�KROG�WKH�&'��7KLV�&'�520�XVHV�D

VORW�ORDG�PHFKDQLVP��VLPLODU�WR�FDU�VWHUHRV��ZKHUH�WKH�&'�VOLGHV�GLUHFWO\�LQWR�WKH�VORW�LQ�WKH�&'

520�GULYH���$GGLWLRQDOO\��SUHYLRXV�&'�520�WHFKQRORJ\�XVHG�&RQVWDQW�/LQHDU�9HORFLW\��&/9�

WHFKQRORJ\�ZKLFK�DOORZHG�WKH�GLVF�WR�URWDWH�DW�D�IDVWHU�UDWH�ZKLOH�UHDGLQJ�WKH�LQQHU�WUDFNV�DQG�D

VORZHU�UDWH�ZKHQ�UHDGLQJ�WKH�RXWHU�WUDFNV���&RQYHUVHO\��WKH�&$9�WHFKQRORJ\��XVHG�LQ�WKH�QHZ

SURGXFWV��VSLQV�WKH�GLVF�DW�D�IL[HG�UDWH�DQG�WKH�GDWD�WUDQVIHU�UDWH�LQFUHDVHV�DV�LW�PRYHV�WRZDUG

WKH�RXWHU�WUDFNV���7KLV�LV�WKH�VDPH�WHFKQRORJ\�WKDW�LV�XVHG�IRU�KDUG�GULYHV�ZKHUH�LW�KDV

GHPRQVWUDWHG�H[FHOOHQW�SHUIRUPDQFH�LQ�KLJK�GDWD�WUDQVIHU�DQG�IDVW�DFFHVV�WLPHV���8VLQJ�WKLV

WHFKQRORJ\�HQDEOHV�UHOLDEOH�&'�520�VSHHGV�DERYH��;���7KH���;�&$9�&'�520�GUDPDWLFDOO\

LQFUHDVHV�WKH�DFFHVV�WLPH�SHUIRUPDQFH�RI�WKH�&'�520�LQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ

�����DQG������

7HFKQLFDO�6SHFLILFDWLRQV

$FFHVV�7LPH $YHUDJH� ������06
7UDQVIHU�5DWH ������������.%�VHFRQG

35(0,(56281'�$8',2

7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LQFOXGH�&RPSDT©V�3UHPLHU6RXQG�DXGLR

VROXWLRQ��7KH�3UHPLHU6RXQG�GHVLJQ�LQFRUSRUDWHV�D�KLJK�SHUIRUPDQFH��FXVWRP�GHVLJQHG

ORXGVSHDNHU��D�SRUWHG��EDVV�UHIOH[��HQFORVXUH�IRU�H[WHQGHG�ORZ�IUHTXHQF\�RXWSXW��D�ORZ�GLVWRUWLRQ

DPSOLILHU��OHVV�WKHQ�������DW�WKH�UDWHG�SRZHU�RI���:UPV���DQG���EDQGV�RI�IL[HG�HTXDOL]DWLRQ�ZLWK

WKH�(66�$XGLR����ELW�VROXWLRQ�WR�SURYLGH�D�FRPSOHWH��RSWLPL]HG�DXGLR�VROXWLRQ�

7KH�KLJK�SHUIRUPDQFH�ORXGVSHDNHU�DQG�WKH�SRUWHG�HQFORVXUH�DUH�GHVLJQHG�LQ�FRQMXQFWLRQ�ZLWK�WKH

HTXDOL]DWLRQ�WR�SURYLGH�FULVS��FOHDQ��ZLGH�EDQGZLGWK�DXGLR�IURP�D�VPDOO��LQWHJUDWHG�PRQR

VROXWLRQ��7KH�ORZ�IUHTXHQF\�FDSDELOLW\�RI�WKH�HQFORVXUH�DQG�VSHDNHU�DUH�GUDPDWLFDOO\�EHWWHU�WKDQ

W\SLFDO�EXVLQHVV�DXGLR�VROXWLRQV�

7KH�ILYH�VWDJHV�RI�IL[HG�HTXDOL]DWLRQ�DUH�XVHG�WR�¦WXQH§�WKH�DXGLR�V\VWHP�WR�WKH�DFRXVWLF

HQYLURQPHQW��ORZHU�GLVWRUWLRQ�DQG�VPRRWK�WKH�UHVSRQVH�RI�WKH�VSHDNHU��7KH�WXQLQJ�DOORZV�XV�WR

VKDSH�WKH�IUHTXHQF\�UHVSRQVH�WR�SURYLGH�H[FHSWLRQDOO\�FOHDU��QDWXUDO��YRLFH�TXDOLW\��ZKHWKHU

XQGHU�D�GHVN�RU�LQ�D�UDFN�

7KH�UHVXOW�LV�D�ZHOO�EDODQFHG�DXGLR�V\VWHP�FDSDEOH�RI�GHOLYHULQJ�FOHDQ��XQGLVWRUWHG�RXWSXW�DW�D

OHYHO�QHHGHG�WR�VXSSRUW�DQ�RIILFH�HQYLURQPHQW�
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7R�XWLOL]H�WKH�DXGLR�FDSDELOLWLHV��YROXPH�FRQWUROV��KHDGSKRQH�DQG�PLFURSKRQH�FRQQHFWLRQV�DUH

FRQYHQLHQWO\�ORFDWHG�RQ�WKH�IURQW�RI�WKH�FKDVVLV�DERYH�WKH�VSHDNHU��DQG�OLQH�LQ�RXW�DQG

PLFURSKRQH�FRQQHFWLRQV�DUH�SURYLGHG�RQ�WKH�EDFN�RI�WKH�FKDVVLV�

7KH�VRIWZDUH�GULYHU�IRU�WKH�3UHPLHU6RXQG�DXGLR�VROXWLRQ�LV�SDUW�RI�WKH�VWDQGDUG�ZRUNVWDWLRQ

VRIWZDUH�SODWIRUP�WKDW�LV�XVHG�IRU�DOO�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQV���6PDUW6WDUW

DXWRPDWLFDOO\�LQVWDOOV�WKLV�DXGLR�VROXWLRQ�IRU�WKH�FXVWRPHU�GXULQJ�VHW�XS�

81,9(56$/�6(5,$/�%86��86%�

%RWK�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������LQFOXGH�WZR�8QLYHUVDO�6HULDO�%XV

�86%��SRUWV�

86%�LV�D�SHULSKHUDO�EXV�VWDQGDUG�GHYHORSHG�E\�D�JURXS�RI�3&�DQG�WHOHFRP�LQGXVWU\�OHDGHUV

LQFOXGLQJ�&RPSDT��'(&��,%0��,QWHO��0LFURVRIW��1(&�DQG�1257(/��86%�HQDEOHV�KRW�SOXJ�DQG

SOD\�RI�FRPSXWHU�SHULSKHUDOV�RXWVLGH�RI�WKH�ZRUNVWDWLRQ�HOLPLQDWLQJ�WKH�QHHG�WR�LQVWDOO�FDUGV�LQWR

H[SDQVLRQ�VORWV�DQG�WKHQ�KDYLQJ�WR�UHFRQILJXUH�WKH�V\VWHP���:RUNVWDWLRQV�HTXLSSHG�ZLWK�86%

ZLOO�DOORZ�SHULSKHUDO�GHYLFHV�WR�EH�DXWRPDWLFDOO\�FRQILJXUHG�DV�VRRQ�DV�WKH\�DUH�SK\VLFDOO\

DWWDFKHG���ZLWKRXW�WKH�QHHG�WR�UHERRW�RU�UXQ�VHWXS���86%�DOVR�DOORZV�XS�WR�����GHYLFHV�WR�UXQ

VLPXOWDQHRXVO\�ZLWK�SHULSKHUDOV�VXFK�DV�PRQLWRUV�DQG�NH\ERDUGV�DFWLQJ�DV�DGGLWLRQDO�SOXJ�LQ�

VLWHV��RU�KXEV�

86%�SHULSKHUDOV�ZLOO�LQFOXGH�WHOHSKRQHV��PRGHPV��NH\ERDUGV��PLFH��&'�520�GULYHV��MR\VWLFNV�

WDSH�DQG�IORSS\�GULYHV��VFDQQHUV��DQG�SULQWHUV��86%�KDV�D����0ELWV�VHF�GDWD�UDWH��FRPSDUHG�WR

�����.ELWV�VHF�IRU�VHULDO�SRUWV�DQG��0ELWV�VHF�IRU�HQKDQFHG�SDUDOOHO�SRUWV��7KLV�LPSURYHG

WUDQVIHU�UDWH�ZLOO�DFFRPPRGDWH�D�QHZ�JHQHUDWLRQ�RI�SHULSKHUDOV��LQFOXGLQJ�03(*����FRPSUHVVHG

GDWD��YLGHR�EDVHG�SURGXFWV�DQG�GLJLWL]HUV�

'UDZLQJ�LWV�LQWHOOLJHQFH�IURP�WKH�KRVW�ZRUNVWDWLRQ��86%�ZLOO�GHWHFW�ZKHQ�GHYLFHV�DUH�DGGHG�DQG

UHPRYHG��86%�DXWRPDWLFDOO\�GHWHUPLQHV�ZKDW�KRVW�UHVRXUFH�HDFK�SHULSKHUDO�QHHGV��LQFOXGLQJ

GULYHU�VRIWZDUH�DQG�EXV�EDQGZLGWK��DQG�PDNHV�WKRVH�UHVRXUFHV�DYDLODEOH�ZLWKRXW�XVHU

LQWHUYHQWLRQ�

&XUUHQWO\��WKHUH�DUH�GLIIHUHQW�ZD\V�WR�LPSOHPHQW�86%��7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ

�����DQG������LPSOHPHQW�WKH�2SHQ+&,�86%�LQWHUIDFH���2SHQ+&,�UHGXFHV�&38�RYHUKHDG�IRU

86%�GHYLFHV�FRPSDUHG�WR�RWKHU�LPSOHPHQWDWLRQV�DQG�LV�IXOO\�FRPSDWLEOH�ZLWK�8QLYHUVDO+&,�

&XUUHQWO\��0LFURVRIW�17�:RUNVWDWLRQ�����GRHV�QRW�VXSSRUW�86%��EXW�IXWXUH�YHUVLRQV�DUH�H[SHFWHG

WR�LQFOXGH�86%�GULYHUV�WKDW�ZLOO�DOORZ�WKH�ZRUNVWDWLRQ�WR�UHFRJQL]H�86%�SHULSKHUDOV�

3OHDVH�UHIHU�WR�WKH�8QLYHUVDO�6HULDO�%XV�ZKLWHSDSHU�IRU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKLV�WRSLF�

&+$66,6�$1'�6(59,&($%,/,7<�)($785(6

7KH�FKDVVLV�IRU�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������KDV�EHHQ�GHVLJQHG�WR�RSWLPL]H

ERWK�H[SDQGDELOLW\�DQG�VHUYLFHDELOLW\���%RWK�V\VWHPV�FRPH�VWDQGDUG�LQ�D����ED\�PLQLWRZHU�IRUP

IDFWRU���7KH�PDLQ�IHDWXUHV�RI�WKLV�ZRUNVWDWLRQ�FKDVVLV�DUH�

x� ���ED\V����DYDLODEOH������KHLJKW�ED\�RFFXSLHG�E\����§�IORSS\�GULYH��×�KHLJKW�ED\�RFFXSLHG�E\

&'�520�DQG�RQH��§�KDUG�GULYH�FDJH�ED\�RFFXSLHG�E\��*%�RU��*%�KDUG�GULYH����������§�DQG

�����§�DYDLODEOH

x� +DUG�GULYH�FDJH�VXSSRUWLQJ�XS�WR�����§�KDUG�GULYHV�RU�������§�KDUG�GULYHV

x� /RFNLQJ�UHPRYDEOH�PHGLD�GRRU�DQG�IURQW�EH]HO�WR�LQKLELW�XQDXWKRUL]HG�DFFHVV�WR�GULYH�ED\V

x� 9ROXPH��0LFURSKRQH�DQG�+HDGSKRQH�MDFNV�ORFDWHG�RQ�WKH�IURQW�RI�WKH�FKDVVLV

x� (DV\�DFFHVV��WRRO�OHVV��WR�LQWHUQDO�FRPSRQHQWV�WKURXJK�VPDOO�DFFHVV�SDQHO�RQ�WKH�WRS�RU�ODUJH

DFFHVV�SDQHO�RQ�WKH�VLGH�RI�WKH�ZRUNVWDWLRQ
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x� 4XLFN�DFFHVV�WR�DOO�V\VWHP�FRPSRQHQWV�WKURXJK�PRGXODU�GHVLJQ�DQG�VLPSOH�OHYHUV�WR�UHPRYH

WKH�HQWLUH�SURFHVVRU�FDJH�RU�,�2�FDJH�

x� 7RRO�OHVV�DFFHVV�WR�,�2�VORWV�IRU�HDV\�DGGLWLRQ�RI�3&,�DQG�,6$�FDUGV�

x� 2SWLRQDO�UDFN�FRQYHUVLRQ�NLW�DYDLODEOH�IRU�ERWK�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����

DQG�������%RWK�V\VWHPV�DUH��8�DOORZLQJ�IRU�XS�WR���ZRUNVWDWLRQV�LQ�D�VWDQGDUG�&RPSDT���8

UDFN��7KLV�SURYLGHV�FXVWRPHUV�ZLWK�D�KLJK�GHQVLW\��VSDFH�VDYLQJ�VROXWLRQ�IRU�FRPSXWH

LQWHQVLYH�DSSOLFDWLRQV�VXFK�DV�D�UHQGHU�IDUP�IRU��'�DQLPDWLRQ��RU�DQDO\VLV�ZRUNVWDWLRQV

EHLQJ�XVHG�IRU�ILQLWH�HOHPHQW�DQDO\VLV�

x� &RPSOHWH�DFFHVV�WKURXJK�IURQW�DQG�UHDU�RQO\���6LPSOLILHV�VHUYLFH�DQG�XSJUDGHV��HVSHFLDOO\�LQ

D�UDFN�FRQILJXUDWLRQ�

&RPSDT�FRQWLQXHV�WR�GHOLYHU�SURGXFWV�WKDW�ORZHU�WKH�WRWDO�FRVW�RI�RZQHUVKLS��7KH�IOH[LEOH�QHZ

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������FKDVVLV�GHVLJQ�FRQWLQXHV�WKDW�IRFXV�E\

LQFOXGLQJ�IHDWXUHV�WKDW�SURYLGH�IRU�PD[LPXP�VHUYLFHDELOLW\�DQG�HDVH�RI�PDLQWHQDQFH��6RPH�RI

WKH�PDLQ�VHUYLFHDELOLW\�IHDWXUHV�DUH�

(DV\�DFFHVV�WR�LQWHUQDO�FRPSRQHQWV��7KLV�PLQLWRZHU�FKDVVLV�SURYLGHV��IURQW��UHDU��WRS��DQG�VLGH

DFFHVV�IRU�VHUYLFH�RU�XSJUDGH�WDVNV���0RVW�RI�WKH�PDMRU�FKDVVLV�HOHPHQWV�DUH�UHPRYDEOH�ZLWKRXW

WKH�XVH�RI�WRROV���7KLV�UHGXFHV�WKH�WLPH�LW�WDNHV�WR�DFFHVV�WKH�LQWHUQDO�FRPSRQHQWV�RI�WKH�V\VWHP

DQG�HQDEOHV�XSJUDGHV�DQG�PDLQWHQDQFH�WR�EH�SHUIRUPHG�TXLFNO\�

5HPRYDEOH�,�2�FDJH��$FFHVV�WR�WKH�3&,�DQG�,6$�VORWV�LV�GRQH�HDVLO\�ZLWK�DFFHVV�IURP�WKH�WRS�E\

UHPRYLQJ�WKH�VPDOO�DFFHVV�SDQHO�RU�DFFHVV�IURP�WKH�EDFN�RI�WKH�ZRUNVWDWLRQ��$FFHVV�IURP�WKH

EDFN�RI�WKH�ZRUNVWDWLRQ�LV�PDGH�HDV\��EHFDXVH�WKH�HQWLUH�,�2�FDJH�LV�UDLO�PRXQWHG�LQ�D�OHYHU�

DFWXDWHG�TXLFN�UHOHDVH�FDJH�WKDW�DOORZV�LWV�TXLFN�UHPRYDO�DQG�UHSODFHPHQW��7KLV�DOORZV�IRU�TXLFN

DQG�HDV\�LQVWDOODWLRQ�RI�DGGLWLRQDO�H[SDQVLRQ�ERDUGV�

5HPRYDEOH�SURFHVVRU�DQG�PHPRU\�FDJH���7KH�SURFHVVRUV�DQG�PHPRU\�DUH�ORFDWHG�LQ�WKH

SURFHVVRU�DQG�PHPRU\�FDJH��7KLV�FDJH��VLPLODU�WR�WKH�,�2�FDJH��LV�HDVLO\�UHPRYHG�IURP�WKH�EDFN

RI�WKH�ZRUNVWDWLRQ�EHFDXVH�LW�LV�DOVR�UDLO�PRXQWHG�LQ�D�OHYHU�DFWXDWHG�TXLFN�UHOHDVH�FDJH��6LPSO\

SXOO�WKH�OHYHU�DQG�VOLGH�WKH�SURFHVVRU�DQG�PHPRU\�FDJH�RXW�IURP�WKH�EDFN�RI�WKH�ZRUNVWDWLRQ�

7KLV�DOORZV�IRU�TXLFN�DQG�HDV\�XSJUDGHV�RI�ERWK�V\VWHP�PHPRU\�DQG�SURFHVVRUV�

'LDJUDP������6HUYLFHDEOH�&KDVVLV�'HVLJQ

/RFNDEOH��UHPRYDEOH�IURQW�EH]HO��$FFHVV�WR�WKH�IURQW�RI�WKH�V\VWHP�LV�PDGH�HDV\�ZLWK�D

UHPRYDEOH�IURQW�EH]HO��7KLV�EH]HO�SURYLGHV�HDV\�DFFHVV�WR�WKH�UHPRYDEOH�PHGLD�ED\V�DQG�WKH�KDUG

GULYH�FDJH�
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WXODQ����HSV

+LJKO\�VHUYLFHDEOH�FKDVVLV�GHVLJQ

ZLWK�H[SDQVLRQ�FDUG�FDJH�DQG

V\VWHP�&38�FDJH�WKDW�VOLGH�RXW

��3&,�DQG���3&,�,6$

FRPER�VORWV�LQ�WKH

H[SDQVLRQ�ERDUG�FDJH

7KH�V\VWHP�&38�FDJH

VXSSRUWV���SURFHVVRUV

LQ�3R\GUDV�DQG���LQ

7XODQH��LW�DOVR�VXSSRUWV

���',00�VRFNHWV
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'LDJUDP������6HUYLFHDEOH�&KDVVLV�'HVLJQ

5DFNDEOH��7KH�DELOLW\�WR�UHFRQILJXUH�D�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������RU������TXLFNO\

DQG�HDVLO\�IURP�D�PLQLWRZHU�WR�D�UDFN�DQG�EDFN�WR�D�PLQLWRZHU�HQFORVXUH�SURYLGHV�IRU�HQG�RI�OLIH

UHGHSOR\PHQW�DQG�SURWHFWLRQ�RI�WKH�KDUGZDUH�LQYHVWPHQW�

2YHUDOO��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������PLQLWRZHU�LV�GHVLJQHG�IRU�HDV\

DFFHVV�WR�FRPSRQHQWV��ZKLFK�UHGXFHV�WKH�GRZQ�WLPH�DVVRFLDWHG�ZLWK�XSJUDGHV�DQG�ILHOG

UHSODFHPHQW��UHGXFHV�WKH�UHTXLUHG�VNLOO�OHYHO�IRU�SHUIRUPLQJ�URXWLQH�PDLQWHQDQFH��DQG�WKHUHIRUH

KHOSV�WR�UHGXFH�WKH�WRWDO�FRVW�RI�RZQHUVKLS�IRU�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQV�

(1+$1&(0(176�72�7+(�:25.67$7,21�62)7:$5(
3/$7)250

7KH�ZRUNVWDWLRQ�VRIWZDUH�SODWIRUP�LV�FRQVLVWHQW�DFURVV�DOO�ZRUNVWDWLRQ�SURGXFWV�LQFOXGLQJ�WKH

3URIHVVLRQDO�:RUNVWDWLRQ�������7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�������DQG�7KH�&RPSDT

3URIHVVLRQDO�:RUNVWDWLRQ��������$V�D�UHVXOW��FXVWRPHUV�FDQ�UHO\�RQ�D�VLQJOH�VRIWZDUH�SODWIRUP�WR

GHSOR\�DQ\�&RPSDT�ZRUNVWDWLRQ�SURGXFW�

7KLV�VHFWLRQ�ZLOO�KLJKOLJKW�WKH�HQKDQFHPHQWV�WR�WKH�ZRUNVWDWLRQ�VRIWZDUH�SODWIRUP�WKDW�ZHUH

PDGH�VLQFH�WKH�LQWURGXFWLRQ�RI�WKH�3URIHVVLRQDO�:RUNVWDWLRQ��������)RU�D�FRPSOHWH�RYHUYLHZ�RI

WKH�VRIWZDUH�SODWIRUP��SOHDVH�UHIHU�WR�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�6RIWZDUH�3ODWIRUP

:KLWH�3DSHU�

&203$4�60$5767$57�)25�:25.67$7,216

6PDUW6WDUW�IRU�:RUNVWDWLRQV�SURYLGHV�IOH[LEOH��RSWLPL]HG�LQVWDOODWLRQ�DQG�LQWHJUDWLRQ�RI�WKH

RSHUDWLQJ�V\VWHP��VXSSRUW�VRIWZDUH��DQG�LQWHURSHUDELOLW\�DSSOLFDWLRQV�

7KH�IROORZLQJ�WDEOH�GHVFULEHV�HQKDQFHPHQWV�WKDW�ZHUH�PDGH�WR�6PDUW6WDUW�IRU�:RUNVWDWLRQV�

)URQW�RI�FKDVVLV�ZLWK

EH]HO�RSHQ6SHDNHU�ZLWK�DXGLR

FRQWUROV�PRXQWHG�LQ

IURQW�RI�XQLW

��UHPRYDEOH�PHGLD

ED\V�DUH�XVHU

DFFHVVLEOH��EXW�EHKLQG

GRRU�LQ�IURQW�EH]HO

�����©�GULYH�ED\V�LQ

ERWWRP�RI�XQLW�FDQ�EH

XSJUDGHG�WR�VXSSRUW

KRW�SOXJ�GULYHV��KDYH�WR

RSHQ�IURQW�EH]HO�WR�JDLQ

DFFHVV�
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7DEOH����(QKDQFHPHQW�WR�6PDUW6WDUW�IRU�:RUNVWDWLRQV

)HDWXUH )XQFWLRQ %HQHILW

3UH�,QVWDOO�,QVSHFW 1(:�¤�5HFRJQLWLRQ�DQG�VXSSRUW

RI�6&6,�KDUG�GULYH�DWWDFKHG�WR

&RPSDT�60$57�$UUD\

&RQWUROOHUV�

(QDEOHV�FXVWRPHUV�WR�XVH

6PDUW6WDUW�RQ�GLVN�DUUD\

FRQILJXUDWLRQV�

+DUGZDUH�6HWXS�DQG

&RQILJXUDWLRQ

1(:�¤�6HWXS�KDV�EHHQ�HQKDQFHG

WR�VXSSRUW�%RRW�2UGHU�&RQWURO�IRU

WKH�&RPSDT�60$57�$UUD\

&RQWUROOHUV�

$OORZV�ZRUNVWDWLRQV�WR�ERRW�IURP

D�&RPSDT�60$57�$UUD\

&RQWUROOHU�

:RUNVWDWLRQ

2SWLPL]DWLRQ

0DQDJHU��2SWLPL]HU�

1(:�¤�2SWLPL]HU�QRZ

DXWRPDWLFDOO\�LQVWDOOV�0DWUR[�

(/6$��DQG�(66�:LQ�17�GULYHUV�

1(:�¤�%\�UHPRYLQJ�XQQHFHVVDU\

SURPSWV�DQG�ELOOERDUGV�

2SWLPL]HU©V�SHUIRUPDQFH�KDV�EHHQ

LPSURYHG�E\�����

6DYHV�LQVWDOODWLRQ�WLPH�E\

SUHYHQWLQJ�WKH�XVHU�IURP�KDYLQJ

WR�ORFDWH�DQG�ORDG�GULYHUV

PDQXDOO\�

2SWLPL]HU�LQVWDOOV�VRIWZDUH�IDVWHU�

7U\�DQG�%X\

$SSOLFDWLRQV

1(:�¤�+XPPLQJELUG�81,;

LQWHURSHUDELOLW\�VRIWZDUH�QRZ

VXSSRUWV�ERWK�:LQGRZV�17����

DQG������

,W�LV�QR�ORQJHU�QHFHVVDU\�IRU

FXVWRPHUV�WR�UHTXHVW�WKH�:LQGRZV

17�����YHUVLRQ�

7UDQVODWLRQV 1(:�¤�6PDUW6WDUW�IRU

:RUNVWDWLRQV�KDV�EHHQ�WUDQVODWHG

LQWR�-DSDQHVH��*HUPDQ��)UHQFK�

'XWFK��DQG�,WDOLDQ�

6XSSRUWV�FXVWRPHUV�UHTXLULQJ

WDUJHWHG�ODQJXDJHV�RWKHU�WKDQ

(QJOLVK�

7UDQVLWLRQ�RI�:LQGRZV�17������'HYLFH�'ULYHUV�WR�WKH�&RPSDT�:HE�6LWH

6PDUW6WDUW�IRU�:RUNVWDWLRQV�KDQGOHV�WKH�KDUGZDUH�SUHSDUDWLRQ�DQG�DXWRPDWLF�GULYHU�LQVWDOODWLRQ

IRU�:LQGRZV�17�������:LWK�6PDUW6WDUW�IRU�:RUNVWDWLRQV������:LQGRZV�17������XVHUV�FDQ

FRQWLQXH�WR�XVH�6PDUW6WDUW�WR�SUHSDUH�WKHLU�KDUGZDUH�IRU�RSHUDWLQJ�V\VWHP�LQVWDOODWLRQ�

+RZHYHU��DSSURSULDWH�:LQGRZV�17������GHYLFH�GULYHUV�DUH�RQO\�DYDLODEOH�IURP�WKH�&RPSDT�:HE

VLWH���2QFH�GRZQORDGHG��FXVWRPHUV�FDQ�DXWRPDWLFDOO\�LQVWDOO�GHYLFH�GULYHUV�XVLQJ�WKH�&RPSDT

66'�IRU�:LQGRZV�17�VHWXS�SURJUDP���7KLV�SURJUDP�ZLOO�GHWHFW�WKH�KDUGZDUH�DQG�DXWRPDWLFDOO\

LQVWDOO�WKH�ULJKW�GULYHUV���'HWDLOHG�:LQGRZV�17������LQVWDOODWLRQ�LQVWUXFWLRQV�DUH�LQFOXGHG�RQ�WKH

&RPSDT�:HE�VLWH�

81,;�+267�,17(523(5$%,/,7<

&RPSDT�XQGHUVWDQGV�WKH�QHHG�WR�DFFHVV�LQIRUPDWLRQ�DQG�DSSOLFDWLRQV�RQ�81,;�DQG�RWKHU

FRUSRUDWH�QHWZRUNV��7R�GHOLYHU�KLJK�SHUIRUPDQFH�LQWHURSHUDELOLW\�VROXWLRQV��&RPSDT�FRQWLQXHV�WR

SDUWQHU�ZLWK�+XPPLQJELUG�&RPPXQLFDWLRQV�/WG��+XPPLQJELUG�GHYHORSV�ZRUOG�FODVV�3&

LQWHUQHWZRUNLQJ�DQG�GRFXPHQW�GLVWULEXWLRQ�VRIWZDUH�VROXWLRQV�GHVLJQHG�IRU�VHDPOHVV�LQWHJUDWLRQ

ZLWK�FRUSRUDWH�QHWZRUNV�

&RPSDT�LQFOXGHV�+XPPLQJELUG�3&�;�VHUYHU�DQG�1HWZRUN�)LOH�6\VWHP��1)6��VROXWLRQV�DV�ZHOO

DV�7&3�,3�DSSOLFDWLRQ�VXLWHV�IRU�:LQGRZV�17�DV�LQWHJUDO�FRPSRQHQWV�RI�&RPSDT©V�ZRUNVWDWLRQ

VRIWZDUH��<RX�FDQ�DFFHVV�QHWZRUNHG�LQIRUPDWLRQ�DQG�DSSOLFDWLRQV��VXFK�DV�
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x� 81,;�DSSOLFDWLRQV�IURP�17�GHVNWRSV��+XPPLQJELUG�([FHHG���IRU�:LQGRZV�17��WKH

LQGXVWU\©V�OHDGLQJ�3&�;�VHUYHU�VRIWZDUH��HQDEOHV�17�XVHUV�WR�DFFHVV�DQG�GLVSOD\�81,;�

906��8OWUL[��DQG�VXSHUFRPSXWHU�DSSOLFDWLRQV�LQ�ZLQGRZV�RQ�WKH�17�GHVNWRS�

x� 81,;�2SHQ*/��'�DSSOLFDWLRQV�IURP�17�GHVNWRSV��+XPPLQJELUG�([FHHG��'�LV�DQ

2SHQ*/�;�:LQGRZ�6\VWHP�H[WHQVLRQ��:KHQ�XVHG�LQ�FRPELQDWLRQ�ZLWK�([FHHG���IRU

:LQGRZV�17��([FHHG��'�IDFLOLWDWHV�DFFHVV�DQG�GLVSOD\�RI�FRPSXWH�LQWHQVLYH�QHWZRUN�EDVHG

GLVWULEXWHG��'�DSSOLFDWLRQV�

x� ,%0�DSSOLFDWLRQV�IURP�WKH�17�GHVNWRS��+XPPLQJELUG�([FHHG���DQG�1)6�0DHVWUR�IRU

:LQGRZV�17�LQFOXGH�71�����IRU�FOLHQW�,%0�096�DQG�90�FRQQHFWLYLW\�DV�ZHOO�DV�71����

IRU�FOLHQW�,%0�$6�����DQG�6\VWHP����FRQQHFWLYLW\�

x� )LOHV�UHVLGHQW�RQ�81,;�1HWZRUN�)LOH�6\VWHP��1)6��IURP�17�GHVNWRSV��+XPPLQJELUG

1)6�0DHVWUR�DQG�0DHVWUR�6ROR�SURYLGH�KLJK�SHUIRUPDQFH�FRQQHFWLYLW\�RI�:LQGRZV�17

FOLHQWV�WR�1)6�VHUYHUV�

$OO�+XPPLQJELUG�DSSOLFDWLRQV�LQFOXGHG�RQ�WKH�6PDUW6WDUW�IRU�:RUNVWDWLRQV�&'�QRZ�LQFOXGH

VXSSRUW�IRU�ERWK�0LFURVRIW�:LQGRZV�17�����DQG������

0$1$*(0(17�)($785(6

7KH�3URIHVVLRQDO�:RUNVWDWLRQ�SURYLGHV�DVVHW��IDXOW��SHUIRUPDQFH��VHFXULW\��DQG�VXSSRUW�VRIWZDUH

PDQDJHPHQW�IHDWXUHV��7KH�WDEOH�EHORZ�LOOXVWUDWHV�HQKDQFHG�PDQDJHPHQW�IXQFWLRQDOLW\�

7DEOH����(QKDQFHG�ZRUNVWDWLRQ�PDQDJHPHQW�IXQFWLRQDOLW\

0DQDJHPHQW

6RIWZDUH

x� 1(:����7KH�&RPSDT�0DQDJHPHQW�&'�LV�VKLSSHG�ZLWK�HYHU\�XQLW���,W�LQFOXGHV

&RPSDT�,QVLJKW�0DQDJHU�DQG�WKH�&RPSDT�6\VWHPV�0DQDJHPHQW�7RRONLW�IRU�UHPRWH

ZRUNJURXS�PDQDJHPHQW���&RPSDT�PDQDJHPHQW�VRIWZDUH�XVHG�WR�EH�LQFOXGHG�RQ�WKH

6PDUW6WDUW�IRU�:RUNVWDWLRQV�&'�

x� 1(:����&RPSDT�6HWXS�KDV�EHHQ�XSGDWHG�WR�VXSSRUW�%RRW�2UGHU�&RQWURO�IRU

ZRUNVWDWLRQV�FRQILJXUHG�ZLWK�D�&RPSDT�60$57�$UUD\�&RQWUROOHU�

)DXOW x� 1(:���60$57
�
�6&6,�+DUG�'ULYH�3UHGLFWLYH�)DXOW�0RQLWRULQJ�¤�&RPSDT

,QVLJKW�0DQDJHU�QRZ�SURYLGHV�FRQWLQXRXV�SROOLQJ�RI�WKH�:LGH�8OWUD�6&6,�KDUG

GULYH�WR�GHWHFW�SUHGLFWLYH�IDXOWV�

3HUIRUPDQFH x� 1(:���3&,�%XV�8WLOL]DWLRQ�¤�&RPSDT�,QVLJKW�0DQDJHU�QRZ�SURYLGHV�UHDO�WLPH

3&,�EXV�XWLOL]DWLRQ�UDWHV�

6XSSRUW

6RIWZDUH

x� 1(:�¤�7KH�&RPSDT�66'�IRU�:LQGRZV�17�6RIW3$4�LV�QRZ�DYDLODEOH�IURP�WKH

&RPSDT�:HE�VLWH�DV�HLWKHU�D�FRPSOHWH�GULYHU�SDFNDJH�IRU�ZRUNVWDWLRQV�DQG�VHUYHUV�

ZRUNVWDWLRQV�RQO\��RU�DV�LQGLYLGXDO�GHYLFH�GULYHUV�IRU�YLGHR��DXGLR��6&6,��DQG�1,&�

7KLV�UHSDFNDJLQJ�RI�WKH�66'�UHSUHVHQWV�UHGXFHG�GRZQORDG�WLPHV���)RU�H[DPSOH�

XVLQJ�D�����NESV�PRGHP��FXVWRPHUV�FDQ�GRZQORDG�DQ�XSGDWHG�6&6,�GULYHU��ZLWK

17�66'�VHWXS�DQG�DXWR�LQVWDOO�FDSDELOLWLHV��LQ�MXVW���PLQXWHV�YHUVXV�WKH����PLQXWHV

LW�WDNHV�WR�GRZQORDG�WKH�HQWLUH�17�66'�

x� 1(:�¤�'RZQORDGDEOH�&RPSDT�66'�IRU�:LQGRZV�17�6RIW3$4V�QR�ORQJHU�UHTXLUH

WKH�XVHU�WR�FUHDWH�GLVNHWWHV�SULRU�WR�LQVWDOODWLRQ���7KLV�WUDQVODWHV�LQWR�D�WLPH�VDYLQJV

RI�XS�WR�VL[�PLQXWHV�IRU�WKH�ZRUNVWDWLRQ�RQO\�17�66'�

������������������������������������������������������������
�
�6HOI�0RQLWRULQJ��$QDO\VLV�DQG�5HSRUWLQJ�7HFKQRORJ\
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$33(1',;�

48(67,216�$1'�$16:(56

6\VWHP�'HVLJQ

4� :LOO�WKH�QHZ�+LJKO\�3DUDOOHO�6\VWHP�'HVLJQ�SURYLGH�LPSURYHG�V\VWHP�SHUIRUPDQFH

IRU�DOO�DSSOLFDWLRQV"

$� 7KLV�QHZ�GHVLJQ�GRHV�SURYLGH�LPSURYHG�SHUIRUPDQFH�IRU�PRVW�ZRUNVWDWLRQ�FODVV

DSSOLFDWLRQV�WKDW�VWUHVV�WKH�V\VWHP©V�SURFHVVLQJ�SRZHU��DV�ZHOO�DV�PHPRU\�DQG�,�2

VXEV\VWHPV���7R�HQVXUH�WKH�EHVW�SRVVLEOH�SHUIRUPDQFH�PHPRU\�VKRXOG�EH�SODFH�LQ�ERWK

WKH�V\VWHP�ERDUG�DQG�PHPRU\�H[SDQVLRQ�ERDUG�',00�VORWV���6LQFH�WKH�PHPRU\�VORWV�RQ

WKH�V\VWHP�ERDUG�DQG�WKH�PHPRU\�VORWV�RQ�WKH�PHPRU\�H[SDQVLRQ�ERDUGV�DUH�DVVRFLDWHG

ZLWK�VHSDUDWH�PHPRU\�FRQWUROOHUV��VSOLWWLQJ�WKH�PHPRU\�EHWZHHQ�WKHVH�WZR�DUHDV�DOORZV

IRU�FRQFXUUHQW�DFFHVV�WR�WKH�GXDO�PHPRU\�FRQWUROOHUV�ZKLFK�LQFUHDVHV�SHUIRUPDQFH�LQ

GHPDQGLQJ�DSSOLFDWLRQV���7KLV�LV�HVSHFLDOO\�WUXH�IRU�FXVWRPHUV�XVLQJ�ODUJH�GDWD�VHWV�LQ

WKH�&$'�&$(�DQG�'&&�VHJPHQWV�

4� ,V�WKLV�QHZ�GHVLJQ�D�SURSULHWDU\�&RPSDT�GHVLJQ"

$� 7KH�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH�GHVLJQ�LV�EDVHG�RQ�LQGXVWU\�VWDQGDUG

FRPSRQHQWV��7KXV��LI�FXVWRPHUV�QHHG�WR�XSJUDGH�FRPSRQHQWV�VXFK�DV�PHPRU\�RU�KDUG

GULYHV��WKH\�DUH�QRW�OLPLWHG�WR�&RPSDT�VSHFLILF�VROXWLRQV�

3URFHVVRUV

4� :KDW�LV�WKH�H[SHFWHG�XSJUDGH�SDWK�IRU�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����"

$� ,QWHO�LV�FXUUHQWO\�LQGLFDWLQJ�WKDW�IXWXUH�YHUVLRQV�RI�WKH�3HQWLXP�,,�SURFHVVRU�ZLOO�KDYH

IDVWHU�FORFN�VSHHGV�DORQJ�ZLWK�ODUJHU�FDFKHDEOH�DGGUHVV�VSDFHV��7KH�IXWXUH�SURFHVVRUV

ZLOO�DOVR�XVH�WKH�6LQJOH�(GJH�&RQWDFW�FDUWULGJH�GHVLJQ�PDNLQJ�WKHP�FRPSDWLEOH�ZLWK�WKH

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������GHVLJQ�

4� :KDW�LV�WKH�H[SHFWHG�XSJUDGH�SDWK�IRU�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����"

$� &XUUHQWO\��,QWHO�KDV�QRW�LQGLFDWHG�WKH\�ZLOO�SURYLGH�DQ�XSJUDGH�WR�WKH����0+]�3HQWLXP

3UR�SURFHVVRU��$QG�VLQFH�WKH�SURFHVVRU�IRUP�IDFWRU�KDV�VLJQLILFDQWO\�FKDQJHG�EHJLQQLQJ

ZLWK�WKH�3HQWLXP�,,��LW�LV�KLJKO\�XQOLNHO\�WKDW�WKH�3HQWLXP�3UR�VHULHV�ZLOO�EH�H[WHQGHG

EH\RQG�WKH�FXUUHQW����0+]�SURFHVVRU�

4� ,V�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������XSJUDGDEOH�WR�WKH�3HQWLXP�,,

SURFHVVRU"

$� $OWKRXJK�LW�LV�SRVVLEOH�WR�UHSODFH�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������V\VWHP

ERDUG�ZLWK�D�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������V\VWHP�ERDUG��ZKLFK�XVHV�WKH

3HQWLXP�,,�SURFHVVRU��WKLV�LV�QRW�D�UHFRPPHQGHG�RU�VXSSRUWHG�XSJUDGH�

8VDJH

4� &DQ�HLWKHU�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������EH�GHSOR\HG�DV�D

VHUYHU"

$� $OWKRXJK�VHYHUDO�IHDWXUHV�RI�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������KDYH

EHHQ�OHYHUDJHG�IURP�VHUYHU�WHFKQRORJLHV��WKHVH�ZRUNVWDWLRQV�DUH�QRW�VXSSRUWHG�DV

VHUYHUV��$PRQJ�WKH�PDMRU�GLIIHUHQFHV�EHWZHHQ�D�VHUYHU�DQG�WKHVH�ZRUNVWDWLRQV�DUH�
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x� &RPSDT�VHUYHUV�VXSSRUW�PXOWLSOH�QHWZRUN�RSHUDWLQJ�V\VWHPV�ZKLOH�WKH�&RPSDT

3URIHVVLRQDO�:RUNVWDWLRQ������DQG������SULPDULO\�VXSSRUW�0LFURVRIW�:LQGRZV�17

:RUNVWDWLRQ��ZLWK�VRPH�VXSSRUW�IRU�:LQGRZV����DQG�6RODULV�

x� 6HUYHUV�SURYLGH�UHGXQGDQW�IHDWXUHV�IRU�KLJK�DYDLODELOLW\��7KHVH�IHDWXUHV�DUH�QRW

LQFOXGHG�ZLWK�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQV�VLQFH�WKH\�DUH�QRW�SDUWLFXODUO\

XVHIXO�LQ�WKH�WDUJHWHG�DSSOLFDWLRQV�

x� 7KH�ZRUNVWDWLRQV�SURYLGH�FDSDELOLWLHV�VXFK�DV��'�JUDSKLFV�ZKLFK�DUH�QRW�DYDLODEOH

RU�UHTXLUHG�IRU�WKH�VHUYHU�SURGXFWV

x� 7KHVH�ZRUNVWDWLRQV�DUH�WHVWHG�DQG�FHUWLILHG�WR�UXQ�VSHFLILF�DSSOLFDWLRQV�VXFK�DV

&$'�DQG��'�DQLPDWLRQ��6HUYHUV�DUH�GHVLJQHG�WR�VXSSRUW�GHSOR\PHQW�LQWR

HQYLURQPHQWV�VXFK�DV�ILOH�DQG�SULQW��GDWDEDVH�DQG�DSSOLFDWLRQ�VHUYHUV�

6\VWHP�%RDUG

4�� :KDW�FKLSVHW�GRHV�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH"

$� 7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�DQ�VWDQGDUGV�EDVHG�VROXWLRQ

IURP�5HOLDQFH�&RPSXWHU�&RUSRUDWLRQ��5&&���7KLV�VROXWLRQ�LV�DYDLODEOH�WR�RWKHU�2(0V

DQG�LV�IXOO\�;���FRPSDWLEOH���,W�LV�LPSOHPHQWHG�RQ�7KH�&RPSDT�3URIHVVLRQDO

:RUNVWDWLRQ������DQG������WR�HQDEOH�WKH�+LJKO\�3DUDOOHO�6\VWHP�$UFKLWHFWXUH�

4� ,V�&RPSDT�WKH�RQO\�FRPSDQ\�XVLQJ�WKH�5&&�FKLSVHW�LQ�LWV�ZRUNVWDWLRQ�SURGXFWV"

$� &XUUHQWO\��&RPSDT�LV�WKH�RQO\�17�;���ZRUNVWDWLRQ�SURYLGHU�XVLQJ�WKLV�FKLSVHW�

4� :LOO�&RPSDT�FRQWLQXH�WR�VXSSRUW�WKH�5&&�FKLSVHW�LQ�IXWXUH�ZRUNVWDWLRQ�SURGXFWV"

$� &RPSDT�ZLOO�FRQWLQXH�WR�HYDOXDWH�QHZ�WHFKQRORJLHV�DV�WKH\�EHFRPH�DYDLODEOH��$V

DOZD\V��WKRVH�WHFKQRORJLHV�WKDW�SURYLGH�WKH�EHVW�SHUIRUPDQFH�XVLQJ�WKH�WDUJHW�VHJPHQW

DSSOLFDWLRQV�ZLOO�EH�LQFRUSRUDWHG�LQ�IXWXUH�ZRUNVWDWLRQ�SURGXFWV�

4�� :KDW�DGYDQWDJHV�GRHV�WKH�5&&�FKLSVHW�SURYLGH�RYHU�WKH�,QWHO����);�FKLSVHW�LQ�WKH

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����"

$� 7KH�5&&�FKLSVHW�DOORZV�IRU�WKH�XVH�RI�GXDO�PHPRU\�FRQWUROOHUV���7KLV�UHSUHVHQWV�D

VLJQLILFDQW�IHDWXUH�RI�WKH�KLJKO\�SDUDOOHO�DUFKLWHFWXUH�LPSOHPHQWHG�LQ�WKH�&RPSDT

3URIHVVLRQDO�:RUNVWDWLRQ������DQG�������7KLV�GHVLJQ�SURYLGHV�D�VLJQLILFDQW�EDQGZLGWK

LPSURYHPHQW�RYHU�WUDGLWLRQDO�ZRUNVWDWLRQ�GHVLJQV�XVLQJ�WKH����);�FKLSVHW�

0HPRU\

4�� ,V�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������PHPRU\�LQWHUFKDQJHDEOH�ZLWK�WKH

PHPRU\�RQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG�����"

$� 1R���+RZHYHU��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�WKH�VDPH

PHPRU\�DV�WKH�3UR/LDQW������

4� 'R�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������VXSSRUW�6\QFKURQRXV

'5$0��6'5$0�"

$� 1R���%\�LQWHUOHDYLQJ�('2�PHPRU\��WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG

�����DFKLHYH�WKH�VDPH�WUDQVIHU�UDWH�DV�6'5$0�ZKLOH�PDLQWDLQLQJ�FXVWRPHU�LQYHVWPHQW

LQ�('2�PHPRU\�

4� :KDW�DUH�WKH�EHQHILWV�RI�KDYLQJ�',00�VORWV�RQ�WKH�V\VWHP�ERDUG�DQG�D�PHPRU\

H[SDQVLRQ�ERDUG"
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$� 7KH�PHPRU\�DUFKLWHFWXUH�GHVLJQ�LQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG

������LQFOXGHV�GXDO�PHPRU\�FRQWUROOHUV���7R�PD[LPL]H�SHUIRUPDQFH��RQH�PHPRU\

FRQWUROOHU�LV�GHGLFDWHG�WR�WKH�',00�VORWV�RQ�WKH�V\VWHP�ERDUG�DQG�WKH�RWKHU�PHPRU\

FRQWUROOHU�LV�GHGLFDWHG�WR�WKH�PHPRU\�H[SDQVLRQ�ERDUG�

$GGLWLRQDOO\��WKH�FRPELQDWLRQ�RI�WKH�V\VWHP�ERDUG�DQG�PHPRU\�H[SDQVLRQ�ERDUG

SURYLGHV�D�WRWDO�RI�WZHOYH�',00�VORWV��7KLV�GHVLJQ�HQDEOHV�H[SDQVLRQ�RI�WKH�&RPSDT

3URIHVVLRQDO�:RUNVWDWLRQ������V\VWHP�PHPRU\�WR��*%�XVLQJ����0%�',00V�DQG�DOVR

DOORZV�FXVWRPHUV�WR�UHDFK�KLJKHU�PHPRU\�OHYHOV�XVLQJ�OHVV�H[SHQVLYH�����ELW

WHFKQRORJ\��)RU�H[DPSOH��D�FXVWRPHU�ZLWK����0%�RI�PHPRU\�LQVWDOOHG��IRXU���0%

',00V��LQ�D��&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������FDQ�DGG�HLJKW�PRUH���0%

',006�WR�UHDFK�WKH�PD[LPXP�V\VWHP�PHPRU\��7KLV�LV�VLJQLILFDQWO\�OHVV�H[SHQVLYH�WKDQ

XVLQJ�KLJKHU�GHQVLW\�PHPRU\�

%XV�7HFKQRORJ\

4� 'R�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������SURYLGH�VXSSRUW�IRU

LQIUDUHG"

$� ,QIUDUHG�KDV�EHHQ�LQFOXGHG�LQ�WKH�GHVLJQ�RI�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����

DQG�������&XUUHQWO\��LQIUDUHG�LV�VXSSRUWHG�ZLWK�:LQGRZV����DQG�LV�H[SHFWHG�WR�EH

VXSSRUWHG�LQ�IXWXUH�YHUVLRQV�RI�:LQGRZV�17��,Q�DGGLWLRQ�WR�RSHUDWLQJ�V\VWHP�VXSSRUW�

FXVWRPHUV�ZLOO�QHHG�WR�SXUFKDVH�D�WUDQVFHLYHU�WKDW�SOXJV�LQWR�WKH�,5�SRUW��7KLV

WUDQVFHLYHU�LV�D�UHDGLO\�DYDLODEOH�&RPSDT�RSWLRQ�

*UDSKLFV

4�� 'R�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������VXSSRUW�,QWHO©V�$GYDQFHG

*UDSKLFV�3RUW��$*3�"

$� $*3�LV�D�IRUWKFRPLQJ�WHFKQRORJ\�WKDW�LV�FXUUHQWO\�QRW�DYDLODEOH�IRU�LPSOHPHQWDWLRQ�

2QFH�DYDLODEOH��$*3�ZLOO�SURYLGH�IRU�RSWLPL]HG�WUDQVIHUULQJ�RI�WH[WXUH�GDWD�GLUHFWO\

IURP�PDLQ�PHPRU\�WR�WKH�IUDPH�EXIIHU���7RGD\��WKH�(/6$�*ORULD�/�DQG�WKH�'LDPRQG

)LUH�*/������KDYH�ORFDO�WH[WXUH�PHPRU\�SURYLGLQJ�D�YHU\�WLJKWO\�FRXSOHG�KLJK

EDQGZLGWK�SDWK�EHWZHHQ�WH[WXUH�PHPRU\�DQG�WKH�IUDPH�EXIIHU�

4� 'R�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�WKH�VDPH��'�JUDSKLFV

VROXWLRQ�DV�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����"

$� 7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������XVHV�WKH�0DWUR[�0*$�0LOOHQQLXP�ZKLOH

WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������DQG������XVH�WKH�QH[W�JHQHUDWLRQ�0DWUR[

0*$�0LOOHQQLXP�,,�

4� +DYH�WKHUH�EHHQ�DQ\�HQKDQFHPHQWV�WR�WKH�(/6$�*ORULD�/�VLQFH�LW©V�LQWURGXFWLRQ

ZLWK�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����"

$� (/6$�KDV�GHOLYHUHG�D�QHZ�2SHQ*/�GHYLFH�GULYHU�VLJQLILFDQWO\�LPSURYLQJ��SHUIRUPDQFH

FRPSDUHG�WR�WKH�OHYHOV�ILUVW�SXEOLVKHG�RQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������

)RU�H[DPSOH��WKH�RULJLQDO�&'56�VFRUH�SXEOLVKHG�IRU�WKH�&RPSDT�3URIHVVLRQDO

:RUNVWDWLRQ������ZDV�������:LWK�WKH�QHZ�GULYHU�WKH�&'56�VFRUH�LV�QRZ������IRU�WKH

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�������7KH�QHZ�GULYHU�ZLOO�EH�DYDLODEOH�ZLWK

6PDUW6WDUW�����RU�RQ�&RPSDT©V�ZHEVLWH�DW�ZZZ�FRPSDT�FRP�

4� :K\�LV�&RPSDT�RIIHULQJ�ERWK�WKH�*ORULD�/�DQG�)LUH�*/��'�JUDSKLFV�FRQWUROOHUV"

$� 7KH�*ORULD�/��ZKLFK�LV�DOVR�DYDLODEOH�LQ�WKH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������

RIIHUV�WUHPHQGRXV�SULFH�SHUIRUPDQFH�IRU��'�JUDSKLFV�XVHUV�LQ�WKH�&$'�DQG�'&&

VHJPHQWV�ZKR�QHHG�WR�ZRUN�LQ�D�YDULHW\�RI�VFUHHQ�UHVROXWLRQV�DQG�FRORU�GHSWKV�
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7KH�)LUH�*/������LV�EDVHG�RQ�WHFKQRORJ\�IURP�(YDQV�DQG�6XWKHUODQG��(	6����(	6�KDV

EHHQ�D�OHDGLQJ�VXSSOLHU�RI�JUDSKLFV�WHFKQRORJ\�LQ�WKH�5,6&�81,;�ZRUOG�IRU����\HDUV

DQG�LV�QRZ�EULQJLQJ�WKHLU�H[SHUWLVH�WR�WKH�17�;���SODWIRUP���7KH�QHZ�)LUH�*/�����

SURYLGHV�KLJK�SHUIRUPDQFH��'�FDSDELOLWLHV�IRU�FXVWRPHUV�ZRUNLQJ�LQ�GHPDQGLQJ��WUXH

FRORU�HQYLURQPHQWV�

2SHUDWLQJ�6\VWHPV

4�� :KDW�OHYHO�RI�VXSSRUW�ZLOO�&RPSDT�SURYLGH�IRU�RSHUDWLQJ�V\VWHPV"

$�� 7KH�PDWUL[�EHORZ�SURYLGHV�RXU�RSHUDWLQJ�V\VWHP�VXSSRUW�SODQ�

2SHUDWLQJ�6\VWHP 7HVWLQJ &HUWLILFDWLRQ ,QVWDOO�

&RQILJ�	

6HWXS

8VDJH 0DQDJHPHQW

6XSSRUW

+XPPLQJELUG

6XSSRUW

/(;

0LFURVRIW�:LQGRZV

17�:RUNVWDWLRQ����

DQG�����

&RPSDT 0LFURVRIW &RPSDT &RPSDT )XOO )XOO 1R

0LFURVRIW�:LQGRZV

��

&RPSDT 0LFURVRIW &RPSDT &RPSDT 3267

&RPSDT�8WLOLW LHV

+XPPLQJELUG 1R

6XQ6RIW�6RODULV

,QWHO�(GLWLRQ

6XQ6RIW 6XQ6RIW 6XQ6RIW 6XQ6RIW 1RQH 1RQH 1R

4�� ,V�WKHUH�D�GLIIHUHQFH�EHWZHHQ�WKH�:LQ�17�RSHUDWLQJ�V\VWHP�VXSSOLHG�ZLWK�D

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������YHUVXV�D�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ

����"

$�� <HV��7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������LQFOXGHV�D�YHUVLRQ�RI�:LQ�17�����WKDW

VXSSRUWV�XS�WR�WZR�SURFHVVRUV���7KH�&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ������LQFOXGHV�D

YHUVLRQ�RI�:LQ�17�����WKDW�VXSSRUWV�XS�WR�IRXU�SURFHVVRUV�

6RIWZDUH�,QVWDOODWLRQ�DQG�6HW�XS

4�� :KDW�VSHFLILF�GULYHUV�DQG�XWLOLWLHV�ZLOO�6PDUW6WDUW�IRU�:RUNVWDWLRQV�LQVWDOO"

$�� 6PDUW6WDUW�IRU�:RUNVWDWLRQV�ZLOO�QRZ�DXWRPDWLFDOO\�LQVWDOO�DOO�WKH�GULYHUV�UHTXLUHG�WR

PDNH�WKH�ZRUNVWDWLRQ�RSHUDWLRQDO���7KHVH�GULYHUV�LQFOXGH��(/6$�*ORULD�/��'�*UDSKLFV�

0DWUR[�0*$�0LOOHQQLXP�,,��'�*UDSKLFV��(66������$XGLR�6XSSRUW��1HW)OH[����DQG

,QWHJUDWHG�:LGH�8OWUD�6&6,���7KH�IROORZLQJ�&RPSDT�ILOHV�DUH�DOVR�LQVWDOOHG��,QWHJUDWLRQ

0DQDJHU��/LFHQVH�0DQDJHU��5HOHDVH�1RWHV��6DIHW\�DQG�&RPIRUW�*XLGH��DQG�WKH

:RUNVWDWLRQ�5HIHUHQFH�

4� +RZ�GRHV�D�FXVWRPHU�LQVWDOO�WKH�PDQDJHPHQW�VRIWZDUH"

$� 7KHUH�DUH�VHWXS�SURJUDPV�ORFDWHG�RQ�WKH�&RPSDT�0DQDJHPHQW�&'�IRU�&RPSDT�,QVLJKW

0DQDJHU�DV�ZHOO�DV�WKH�,QVLJKW�0DQDJHPHQW�$JHQWV�

4� 6LQFH�:LQGRZV�17�:RUNVWDWLRQ������LV�QR�ORQJHU�VXSSRUWHG�E\�6PDUW6WDUW��KRZ

GRHV�D�FXVWRPHU�LQVWDOO�LW"

$� ,QVWUXFWLRQV�IRU�LQVWDOOLQJ�:LQGRZV�17������DUH�SRVWHG�WR�WKH�&RPSDT�:HE�VLWH�LQ�WKH

7HFKQLFDO�+HOS�DQG�6HUYLFHV�VHFWLRQ�XQGHU�'RZQORDGDEOHV���7KH�EDVLF�VWHSV�DUH�DV

IROORZV������3UHSDUH�ZRUNVWDWLRQ�E\�ERRWLQJ�6PDUW6WDUW�WR�YDOLGDWH�WKH�GLDJQRVWLF

SDUWLWLRQ�DQG�UXQ�6HWXS������,QVWDOO�:LQ�17�����������'RZQORDG�WKH�ODWHVW�17�66'�IURP
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WKH�:HE�VLWH�DQG�UXQ�6HWXS�WR�DXWRPDWLFDOO\�LQVWDOO�UHTXLUHG�:LQ�17�GHYLFH�GULYHUV�����

,QVWDOO�DSSURSULDWH�&RPSDT�XWLOLWLHV�

,69V

4� +DYH�DQ\�RWKHU�,69�UHODWLRQVKLSV�EHHQ�IRUPHG�VLQFH�WKH�LQWURGXFWLRQ�RI�WKH

&RPSDT�3URIHVVLRQDO�:RUNVWDWLRQ�����"

$� ,Q�2FWREHU������&RPSDT�DQQRXQFHG�UHODWLRQVKLSV�ZLWK�OHDGLQJ�,69V�LQ�WKH�&$'�

ILQDQFH�DQG�GLJLWDO�FRQWHQW�FUHDWLRQ�PDUNHW�VHJPHQWV���:H�DUH�FRQWLQXLQJ�WR�EXLOG�RQ

WKLV�SRUWIROLR�RI�VROXWLRQV�DQG�KDYH�DGGHG�D�KRVW�RI�QHZ�YHQGRUV���,Q�DGGLWLRQ�ZH�DUH

DQQRXQFLQJ�DQ�H[SDQGHG�RIIHULQJ�LQ�WKH�PHFKDQLFDO�GHVLJQ�DXWRPDWLRQ�VSDFH�ZLWK�DQ

HPSKDVLV�RQ�&RPSXWHU��$LGHG�(QJLQHHULQJ�&$(���7KH�IROORZLQJ�LV�D�FXUUHQW�OLVW�RI

WKRVH�,69V�ZH�KDYH�ZRUNLQJ�UHODWLRQVKLSV�ZLWK�

&$'

$XWR'HVN

%HQWOH\

('6

,QWHUJUDSK��QHZ�

�37&

6'5&

6ROLGZRUNV��QHZ��

&$(��QHZ�

�$QV\V���QHZ�

�)OXHQW��QHZ�

�06&��QHZ�

�0HFKDQLFDO�'\QDPLFV��,QF��QHZ�

�37&���QHZ�

�6'5&��QHZ�

'&&

�$GREH

�.LQHWL[

�0DFURPHGLD

�0HQWDO�,PDJHV

),1$1&(

�,QILQLW\��QHZ� 1HR9LVLRQ�+\SHUV\VWHPV��,QF��QHZ�

�0DUNHW1HW 1XPHULFDO�$OJRULWKPV�*URXS��QHZ�

�1$*��QHZ� $SSOL[��QHZ�

�%ORRPEHUJ��QHZ�

�'RZ�-RQHV�0DUNHWV

�5HXWHUV

�0LGDV�.DSLWL��QHZ�

�9LVXDO�1XPHULFV��,QF��QHZ�

�,QGLFDWHV�SDUWLFLSDWLRQ�LQ�WKH�03�LQLWLDWLYH


