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-XO\�����

(QWHUSULVH�&RPSXWLQJ�*URXS

&RPSDT�&RPSXWHU

&RUSRUDWLRQ

&217(176

([HFXWLYH�6XPPDU\ �������� �

$GYDQWDJHV�RI

3HQWLXP�,,

3URFHVVRU�LQ

6HUYHU

(QYLURQPHQWV ����������������� �

$GYDQWDJHV�RI

3HQWLXP�3UR

3URFHVVRU�LQ

6HUYHU

(QYLURQPHQWV ����������������� �

&RPSDULQJ�3HQWLXP�,,

DQG�3HQWLXP�3UR

3URFHVVRU�3HUIRUPDQFH

LQ�6HUYHU�(QYLURQPHQWV��� �

&RQFOXVLRQ ��������������������� �

$SSHQGL[ ������������������������ �

3RVLWLRQLQJ�3HQWLXP�,,�DQG�3HQWLXP�3UR
3URFHVVRUV�LQ�6HUYHU�(QYLURQPHQWV
7KLV�SDSHU�GLVFXVVHV�WKH�VSHFLILF�IHDWXUHV�DQG�SHUIRUPDQFH�WHVWLQJ�UHVXOWV�RI�ERWK�WKH

3HQWLXP�,,�DQG�WKH�3HQWLXP�3UR�SURFHVVRUV�WKDW�PDNH�WKHP�LGHDO�IRU�XVH�LQ�VHUYHU

HQYLURQPHQWV��,W�LV�LQWHQGHG�IRU�XVH�E\�&RPSDT�)LHOG�6\VWHPV�(QJLQHHUV�DQG�WHFKQLFDO

VDOHV�SHUVRQQHO�

(;(&87,9(�6800$5<

:LWK�WKH�UHFHQW�DGGLWLRQ�RI�WKH�,QWHO�3HQWLXP�,,�SURFHVVRU�WR�WKH�,QWHO�IDPLO\�RI�SURFHVVRUV�

FXVWRPHUV�QRZ�IDFH�D�QXPEHU�RI�FKRLFHV�DV�WR�ZKLFK�SURFHVVRU�WR�XVH�LQ�WKHLU�VHUYHUV��:KHUHDV

SUHYLRXVO\�D�KLJK�VSHHG�SURFHVVRU�LQGLFDWHG�D�IDVWHU�V\VWHP��WRGD\�WKH�VROXWLRQ�LV�QRW�DV�VLPSOH�

7KH�NH\�WR�VHOHFWLQJ�WKH�DSSURSULDWH�SURFHVVRU�IRU�D�VHUYHU�LV�WR�DQDO\]H�WKH�HQYLURQPHQW�LQ�ZKLFK

LW�ZLOO�EH�UXQQLQJ��)RU�H[DPSOH��DQ�HQYLURQPHQW�WKDW�XVHV�WKH�VHUYHU�IRU�SULPDULO\�ILOH�SULQW�

ZHEVHUYHUV��RU�VPDOO�GDWDEDVH�DSSOLFDWLRQV�KDV�GLIIHUHQW�UHTXLUHPHQWV�WKDQ�RQH�WKDW�ORDGV�WKH

VHUYHU�ZLWK�WUDQVDFWLRQ�LQWHQVLYH�DSSOLFDWLRQV�

:KHQ�SXUFKDVLQJ�VHUYHUV��FXVWRPHUV�ZLOO�QRZ�ILQG�WKDW�VHUYHUV�VKLS�ZLWK�HLWKHU�D�3HQWLXP�,,�RU

3HQWLXP�3UR�SURFHVVRU��(DFK�SURFHVVRU�RIIHUV�LWV�RZQ�DGYDQWDJHV�WKDW�DUH�DSSURSULDWH�IRU

SDUWLFXODU�VHUYHU�HQYLURQPHQWV��3HUIRUPDQFH�WHVWLQJ�RQ�ERWK�SURFHVVRUV�\LHOGHG�WKH�IROORZLQJ

UHVXOWV�

�� 1HW%HQFK��WHVWV�WKDW�FRPSDUH�VLQJOH�&38�SHUIRUPDQFH�RI�WKH�WZR�SURFHVVRUV�VKRZ�WKDW�WKH

3HQWLXP�,,�SURFHVVRU�RXWSHUIRUPV�WKH�3HQWLXP�3UR�SURFHVVRU�LQ�ILOH�SULQW�VHUYHU

HQYLURQPHQWV�

�� 6HUYHU%HQFK��WHVWV�WKDW�FRPSDUH�VLQJOH�DQG�GXDO�&38�SHUIRUPDQFH�RI�WKH�WZR�SURFHVVRUV

VKRZ�WKDW�WKH�3HQWLXP�,,�SURFHVVRU�RXWSHUIRUPV�WKH�3HQWLXP�3UR�SURFHVVRU�LQ�DSSOLFDWLRQ

VHUYHU�HQYLURQPHQWV�

�� 7UDQVDFWLRQ�SURFHVVLQJ�WHVWV�WKDW�FRPSDUH�GXDO�&38�SHUIRUPDQFH�RI�ERWK�SURFHVVRUV�LQ

FRPSOH[�WUDQVDFWLRQ�DQG�GDWDEDVH�HQYLURQPHQWV�VKRZ�WKDW�WKH�3HQWLXP�3UR�SURFHVVRU

RXWSHUIRUPV�WKH�3HQWLXP�,,�SURFHVVRU�

)URP�WKHVH�SHUIRUPDQFH�WHVWV��WKH�VXLWDELOLW\�RI�HDFK�SURFHVVRU�IRU�VHUYHU�HQYLURQPHQWV�FDQ�EH

DVVHVVHG�DV�IROORZV�

�� 7KH�3HQWLXP�,,�SURFHVVRU�RIIHUV�VXSHULRU�SHUIRUPDQFH�IRU�ILOH�SULQW�DQG�VPDOO�GDWDEDVH

DSSOLFDWLRQV�EHFDXVH�RI�LWV�IDVWHU�SURFHVVLQJ�VSHHGV�LQ�VLQJOH�DQG�GXDO�FRQILJXUDWLRQV��DQG

�� 7KH�3HQWLXP�3UR�SURFHVVRU�LV�VWLOO�WKH�FKRLFH�IRU�FRPSXWH�RU�PHPRU\�LQWHQVLYH�DSSOLFDWLRQV

EHFDXVH�RI�LWV�PXOWLSURFHVVLQJ�DQG�ODUJH�PHPRU\�FRQILJXUDWLRQ�FDSDELOLWLHV�

127(���$OO�EHQFKPDUN�UHVXOWV�DUH�EDVHG�XSRQ�VHUYHU�WHFKQRORJ\�FXUUHQW�DV�RI�-XO\���������
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127,&(

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�,1�$'9$1&(�

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�RI�SURGXFW�TXDOLW\�RU�FRUUHFWQHVV��QRU�GRHV�LW�HQVXUH

FRPSOLDQFH�ZLWK�DQ\�IHGHUDO�VWDWH�RU�ORFDO�UHTXLUHPHQWV�&RPSDT��&RQWXUD��'HVNSUR��)DVWDUW�

&RPSDT�,QVLJKW�0DQDJHU��/7(��3DJH0DUT��6\VWHPSUR��6\VWHPSUR�/7��3UR/LDQW��7ZLQ7UD\�

5203DT��/LFHQVH3DT��49LVLRQ��6/7��3UR/LQHD��6PDUW6WDUW��1HW)OH[��'LUHFW3OXV��4XLFN)LQG�

5HPRWH3DT���%DFN3DT��7HF',*,7$/DT��6SHHG3DT��4XLFN%DFN��3DT)D[��3UHVDULR��6LOHQW&RRO�

&RPSDT&DUH��GHVLJQ���$HUR��6PDUW6WDWLRQ��0LQL6WDWLRQ��DQG�3DT5DS��UHJLVWHUHG�8QLWHG�6WDWHV

3DWHQW�DQG�7UDGHPDUN�2IILFH�

1HWHOOLJHQW��6PDUW�8SOLQN��([WHQGHG�5HSHDWHU�$UFKLWHFWXUH��6FDODEOH�&ORFN�$UFKLWHFWXUH�

$UPDGD��&UXLVHU��&RQFHUWR��4XLFN&KRLFH��3UR6LJQLD��6\VWHPSUR�;/��1HW���/7(�(OLWH��9RFDO\VW�

3DJH0DWH��6RIW3DT��)LUVW3DT��6ROXWLRQ3DT��(DV\3RLQW��(=�+HOS��0D[/LJKW��0XOWL/RFN�

4XLFN%ODQN��4XLFN/RFN��8OWUD9LHZ��,QQRYDWH�ORJR��:RQGHU�7RROV�ORJR�LQ�EODFN�ZKLWH�DQG�FRORU�

DQG�&RPSDT�3&�&DUG�6ROXWLRQ�ORJR�DUH�WUDGHPDUNV�DQG�RU�VHUYLFH�PDUNV�RI�&RPSDT�&RPSXWHU

&RUSRUDWLRQ�

0LFURVRIW��:LQGRZV��:LQGRZV�17��:LQGRZV�17�$GYDQFHG�6HUYHU��64/�6HUYHU�IRU�:LQGRZV�17

DUH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�0LFURVRIW�&RUSRUDWLRQ�

2WKHU�SURGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

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

3RVLWLRQLQJ�3HQWLXP�,,�DQG�3HQWLXP�3UR�3URFHVVRUV�LQ�6HUYHU�(QYLURQPHQWV
)LUVW�(GLWLRQ��-XO\������

'RFXPHQW�1R�����$�����
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)HDWXUHV�RI�7KH�3HQWLXP�,,�3URFHVVRU�,Q�6HUYHU�(QYLURQPHQWV

7KH�QHZ�3HQWLXP�,,�SURFHVVRU�FRPELQHV�WKH�H[LVWLQJ�WHFKQRORJLHV�RI�WKH�3HQWLXP�3UR�SURFHVVRU

ZLWK�WKH�FDSDELOLWLHV�RI�,QWHO©V�QHZ�00;�PHGLD�HQKDQFHPHQW�WHFKQRORJ\�WR�FUHDWH�QHZ�OHYHOV�RI

SHUIRUPDQFH�DQG�YLVXDO�FRPSXWLQJ��7KHVH�WHFKQRORJLFDO�DGYDQFHV�PDNH�LW�LGHDO�IRU�VLQJOH�DQG

GXDO�SURFHVVRU�ZRUNJURXS�DQG�ZHE�VHUYHUV��7KH�3HQWLXP�,,�SURFHVVRU�IHDWXUHV�

�� $�'XDO�,QGHSHQGHQW�%XV�DUFKLWHFWXUH��ILUVW�LPSOHPHQWHG�LQ�WKH�3HQWLXP�3UR�SURFHVVRU��ZKLFK

DGGUHVVHV�FXUUHQW�EDQGZLGWK�OLPLWDWLRQV�

�� ��.%�/��FDFKH�

�� 00;�WHFKQRORJ\�WR�HQKDQFH�SHUIRUPDQFH�IRU�DXGLR��YLGHR��DQG�JUDSKLFV�DSSOLFDWLRQV�DV�ZHOO

DV�VSHHG�GDWD�HQFU\SWLRQ�DQG�FRPSUHVVLRQ�

�� '\QDPLF�([HFXWLRQ�7HFKQRORJ\�ZKLFK�DOORZV�PRUH�GDWD�WR�EH�SURFHVVHG�LQ�SDUDOOHO�LQ�D�JLYHQ

SHULRG�RI�WLPH��DQG

�� $�6LQJOH�(GJH�&RQWDFW��6(&��FDUWULGJH�WR�UHSODFH�WKH�3LQ�*ULG�$UUD\��3*$��WHFKQRORJ\�

)HDWXUHV�RI�WKH�3HQWLXP�3UR�3URFHVVRU�LQ�6HUYHU�(QYLURQPHQWV

3HQWLXP�3UR�SURFHVVRU�EDVHG�V\VWHPV�RIIHU�RXWVWDQGLQJ�SHUIRUPDQFH��PDQDJHDELOLW\��DQG

UHOLDELOLW\�IRU�FXVWRPHUV�ZLWK�VHUYHUV�UXQQLQJ�:LQGRZV�17��81,;��RU�RWKHU����ELW�RSHUDWLQJ

V\VWHPV�DQG�FRPSXWH�LQWHQVLYH�DSSOLFDWLRQV�VXFK�DV�VRSKLVWLFDWHG�ILQDQFLDO�PRGHOLQJ��LQWHQVLYH

WUDQVDFWLRQV�SURFHVVLQJ��DQG�PXOWL�GLPHQVLRQDO�GDWDEDVHV��7KHVH�V\VWHPV�XVXDOO\�UHTXLUH�PRUH

WKDQ����0%�V\VWHP�PHPRU\�DQG�XS�WR�IRXU�SURFHVVRUV��7KH�3HQWLXP�3UR�SURFHVVRU�IHDWXUHV�

�� 'XDO�,QGHSHQGHQW�%XV�$UFKLWHFWXUH�

�� '\QDPLF�([HFXWLRQ�

�� &XUUHQWO\�WKH�RQO\�,QWHO�&38�WKDW�LV�VFDOHDEOH�WR�IRXU�SURFHVVRUV�LQ�RQH�V\VWHP�XQLW��DQG

�� ,QWHJUDWHG�/��FDFKH�WKDW�UXQV�DW�WKH�VDPH�VSHHG�DV�WKH�SURFHVVRU�

&RPSDULQJ�3HQWLXP�,,�DQG�3HQWLXP�3UR�3URFHVVRUV�3HUIRUPDQFH�LQ�6HUYHU

(QYLURQPHQWV

,Q�DGGLWLRQ�WR�WKH�SDUWLFXODU�IHDWXUHV�RI�HDFK�V\VWHP��DQRWKHU�NH\�LQGLFDWRU�RI�D�SURFHVVRU©V

VXLWDELOLW\�IRU�D�SDUWLFXODU�VHUYHU�HQYLURQPHQW�FDQ�EH�IRXQG�LQ�SHUIRUPDQFH�WHVWLQJ�UHVXOWV��)URP

1HWEHQFK���6HUYHU%HQFK��DQG�73&�SHUIRUPDQFH�WHVWLQJ�FRQGXFWHG�RQ�ERWK�WKH�3HQWLXP�,,

SURFHVVRU�DQG�WKH�3HQWLXP�3UR�SURFHVVRU��WKH�IROORZLQJ�FDQ�EH�FRQFOXGHG�

�� 7KH�QHZ�3HQWLXP�,,�SURFHVVRU�LV�WKH�EHVW�FKRLFH�IRU�VLQJOH�DQG�GXDO�SURFHVVRU�ZRUNJURXS�DQG

ZHEVHUYHUV�EHFDXVH�RI�LWV�KLJKHU�SURFHVVLQJ�IUHTXHQF\�DQG�00;�WHFKQRORJ\�

�� 7KH�3HQWLXP�3UR�SURFHVVRU�LV�WKH�EHWWHU�VROXWLRQ�IRU�IRXU�ZD\�2/73�DQG�GDWDEDVH�VHUYHUV

EHFDXVH�LW�SURYLGHV�EHWWHU�SHUIRUPDQFH�IRU�FRPSXWH�RU�PHPRU\�LQWHQVLYH�DSSOLFDWLRQV�E\

WDNLQJ�DGYDQWDJH�RI�LWV�PXOWLSURFHVVLQJ�DQG�ODUJH�PHPRU\�FRQILJXUDWLRQ�FDSDELOLWLHV��7KH

3HQWLXP�3UR�SURFHVVRU�GHVLJQ�DOVR�DOORZV�VHUYHUV�WR�VXSSRUW�XS�WR�IRXU�SURFHVVRUV�DQG��*%�RI

V\VWHP�PHPRU\�WR�PHHW�WKH�UHTXLUHPHQWV�RI�FRPSXWDWLRQDO�LQWHQVLYH�DSSOLFDWLRQV�

)RU�D�PRUH�GHWDLOHG�VXPPDU\�RQ�WKH�WHFKQLFDO�IHDWXUHV�RI�HDFK�SURFHVVRU�DQG�WKHLU�VXLWDELOLW\�WR�D

SDUWLFXODU�VHUYHU�HQYLURQPHQW��SOHDVH�UHIHUHQFH�WKH�&RPSDT�:KLWH�3DSHU�HQWLWOHG��3HUIRUPDQFH�RI

3HQWLXP�3UR�DQG�3HQWLXP�,,�3URFHVVRU�&DFKH�&RPELQDWLRQV��GRFXPHQW�QXPEHU����$�������
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7KH�IROORZLQJ�LOOXVWUDWLRQ��)LJXUH����VKRZV�1HW%HQFK�WHVW�UHVXOWV�WKDW�FRPSDUH�WKH�VLQJOH�&38

SHUIRUPDQFH�RI�D�3HQWLXP�,,�SURFHVVRU�WR�D�3HQWLXP�3UR�SURFHVVRU�LQ�D�VHUYHU�HQYLURQPHQW�

1HW%HQFK�DGGV�DOO�WKH�FOLHQW�WKURXJKSXWV�WRJHWKHU�WR�SURGXFH�WKH�RYHUDOO�WKURXJKSXW�IRU�WKH

VHUYHU��7KH�UHVXOWV�RI�WKH�1HW%HQFK�WHVWLQJ�VKRZ�WKDW�WKH�3HQWLXP�,,�SURFHVVRU�RXWSHUIRUPV�WKH

3HQWLXP�3UR�SURFHVVRU�LQ�D�VLQJOH�&38�VHUYHU�HQYLURQPHQW��1HW%HQFK�����LV�D�SRUWDEOH

EHQFKPDUN�SURJUDP�WKDW�PHDVXUHV�KRZ�ZHOO�D�ILOH�VHUYHU�KDQGOHV�ILOH�,�2�UHTXHVWV�IURP�DV�PDQ\

DV�IRXU�GLIIHUHQW�FOLHQW�W\SHV��'26�����ELW�:LQGRZV�����ELW�:LQGRZV��DQG�RU�0DF�26�V\VWHPV�

7KH�FOLHQWV�ORDG�WKH�VHUYHU�ZLWK�UHTXHVWV�IRU�QHWZRUN�ILOH�RSHUDWLRQV��(DFK�FOLHQW�WDOOLHV�KRZ�PDQ\

E\WHV�RI�GDWD�LW�PRYHV�WR�DQG�IURP�WKH�VHUYHU�DQG�KRZ�ORQJ�WKH�SURFHVV�WDNHV��7KH�FOLHQW�XVHV�WKLV

LQIRUPDWLRQ�WR�FDOFXODWH�LWV�WKURXJKSXW�IRU�WKDW�WHVW�PL[�

),*85(���

3HQWLXP �,,�YV�3HQWLXP�3UR�����&38

1HW%HQFK�����3HDN�3HUIRUPDQFH

17$6����

����

����

����

����

���

���

���

����

����

����

����

����

����

����

����

6HUYHU���

���0+]

Z����.%

FDFKH

3HQ WLXP �3 UR

6HUYHU���

���0+]

Z����.%

FDFKH

3HQ WLXP �3 UR

6HUYHU���

���0+]

3HQ WLXP �, ,

6HUYHU���

���0+]

3HQ WLXP �, ,

3
H
U
IR
U
P
D
Q
F
H
�5
H
OD
WL
Y
H
�W
R
�3
H
Q
WL
X
P
�3
U
R
�

�
�
�
��
�
�

S erver Configuration:
7 X  2 GB  dr ives
S MAR T -2 /P  Array Controller
64  MB  R am
2x 10 0Mbit NICs
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�

)LJXUHV���DQG���VKRZ�6HUYHU%HQFK�UHVXOWV�WKDW�FRPSDUH�WKH�SHUIRUPDQFH�RI�VLQJOH�DQG�GXDO�&38

SURFHVVRU�FRQILJXUDWLRQV�RI�D�3HQWLXP�,,�SURFHVVRU�WR�3HQWLXP�3UR�SURFHVVRU�LQ�D�VHUYHU

HQYLURQPHQW��6LPLODU�WR�WKH�1HW%HQFK�UHVXOWV��WKH�3HQWLXP�,,�SURFHVVRU�DJDLQ�RXWSHUIRUPV�WKH

3HQWLXP�3UR�SURFHVVRU�LQ�ERWK�RQH�DQG�WZR�SURFHVVRU�FRQILJXUDWLRQV��6HUYHU%HQFK�PHDVXUHV�WKH

SHUIRUPDQFH�RI�DSSOLFDWLRQ�VHUYHUV�LQ�D�FOLHQW�VHUYHU�HQYLURQPHQW�E\�UXQQLQJ�WHVWV�WKDW�SURGXFH

GLIIHUHQW�W\SHV�RI�ORDG�RQ�WKH�VHUYHU��7KH�6HUYHU%HQFK�WHVW�HQYLURQPHQW�LQFOXGHV�WKH�VHUYHU�EHLQJ

WHVWHG��LWV�3&�FOLHQWV��DQG�D�3&�GHVLJQDWHG�DV�WKH�FRQWUROOHU��WHVW�VXLWHV�DUH�H[HFXWHG�DQG

PRQLWRUHG�IURP�WKH�FRQWUROOHU��

),*85(���

),*85(���

3HQWLXP�,,�YV�3HQWLXP�3UR�����&38V

6HUYHU%HQFK�����3HDN�3HUIRUPDQFH

17$6����

����

����

����

����

��

���

���

���

���

����

����

����

����

6HUYHU�������0+]���SURFHVVRUV

Z����.%�FDFKH�3HQWLXP�3UR

6HUYHU�������0+]���SURFHVVRUV

Z����.%�FDFKH�3HQWLXP�3UR

6HUYHU������SURFHVVRUV

Z����0+]�3HQWLXP�,,

6HUYHU������SURFHVVRUV

Z����0+]�3HQWLXP�,,

3
H
U
IR
U
P
D
Q
F
H
�5
H
OD
WL
Y
H
�W
R
�6
H
U
Y
H
U
��
�
��
�R
U
��
3
��
�
�
��
�
�

��&38V

6HUYHU�&RQILJXUDWLRQ�

��;��*%�GULYHV

60$57���3�$UUD\�&RQWUROOHU

����0%�5DP

3HQWLXP�,,�YV�3HQWLXP�3UR������&38

6HUYHU%HQFK�����3HDN�3HUIRUPDQFH

17$6����

����

����
����

����

��

���

���

���

���

����

����

����

6HUYHU�������0+]�Z����.%

FDFKH�3HQWLXP�3UR

6HUYHU�������0+]�Z����.%

FDFKH�3HQWLXP�3UR

6HUYHU�������0+]�3HQWLXP�,, 6HUYHU�������0+]�3HQWLXP�,,

3
H
U
IR
U
P
D
Q
F
H
�5
H
OD
WL
Y
H
�W
R
�6
H
U
Y
H
U
��
�
��
3
��
�
�
��
�
�
.
%

6HUYHU�&RQILJXUDWLRQ�

��;��*%�GULYHV

60$57���3�$UUD\�&RQWUROOHU

����0%�5DP
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�

7KH�FKDUW�VKRZQ�LQ�)LJXUH���FRPSDUHV�WKH�SHUIRUPDQFH�RI�GXDO�&38�SURFHVVRU�SHUIRUPDQFH�RI�D

3HQWLXP�,,�DQG�3HQWLXP�3UR�SURFHVVRUV�LQ�D�WUDQVDFWLRQ�KHDY\�VHUYHU�HQYLURQPHQW��+HUH�WKH

UHVXOWV�VKRZ�WKH����0+]�����.%�ZLWK��*%�V\VWHP�PHPRU\�3HQWLXP�3UR�SURFHVVRU�RXWSHUIRUPV�D

���0+]�����.%�ZLWK����0%�RU��*%�V\VWHP�PHPRU\�3HQWLXP�,,�SURFHVVRU�E\������7KLV

EHQFKPDUN�VLPXODWHV�D�FRPSOHWH�FRPSXWLQJ�HQYLURQPHQW�ZKHUH�D�SRSXODWLRQ�RI�WHUPLQDO

RSHUDWRUV�H[HFXWHV�WUDQVDFWLRQV�DJDLQVW�D�GDWDEDVH��7KH�EHQFKPDUN�LV�FHQWHUHG�RQ�WKH�SULQFLSDO

DFWLYLWLHV��WUDQVDFWLRQV��RI�DQ�RUGHU�HQWU\�HQYLURQPHQW��7KHVH�WUDQVDFWLRQV�LQFOXGH�HQWHULQJ�DQG

GHOLYHULQJ�RUGHUV��UHFRUGLQJ�SD\PHQWV��FKHFNLQJ�WKH�VWDWXV�RI�RUGHUV��DQG�PRQLWRULQJ�WKH�OHYHO�RI

VWRFN�DW�ZDUHKRXVHV��7KH�EHQFKPDUN�LV�QRW�OLPLWHG�WR�WKH�DFWLYLW\�RI�DQ\�SDUWLFXODU�EXVLQHVV

VHJPHQW��EXW�UDWKHU�UHSUHVHQWV�DQ\�LQGXVWU\�WKDW�PXVW�PDQDJH��VHOO��RU�GLVWULEXWH�D�SURGXFW�RU

VHUYLFH�

),*85(���

7UDQVDFWLRQV�3HU�0LQXWH

����

���

��� ���

��

���

���

���

���

����

����

6HUYHU������3HQWLXP�3UR

���0+]�����.%���*%

6HUYHU������3HQWLXP�3UR

���0+]�����.%�����0%

6HUYHU�������3HQWLXP�,,�

���0+]�����.%�����0%

6HUYHU�������3HQWLXP�,,�

���0+]�����.%���*%

&RQFOXVLRQ

*LYHQ�HDFK�SURFHVVRU©V�IHDWXUH�VHW�DQG�SHUIRUPDQFH�WHVWLQJ�UHVXOWV��WKH�IROORZLQJ�FRQFOXVLRQV�FDQ

EH�GUDZQ�

�� 7KH�3HQWLXP�,,�SURFHVVRU�LV�EHVW�VXLWHG�IRU�VLQJOH�DQG�GXDO�SURFHVVRU�HQYLURQPHQWV�IRU

ILOH�SULQW�DQG�VPDOO�GDWDEDVH�DSSOLFDWLRQV��DQG

�� 7KH�3HQWLXP�3UR�SURFHVVRU�LV�EHVW�VXLWHG�IRU�VHUYHU�HQYLURQPHQWV�UHTXLULQJ�XS�WR�IRXU

SURFHVVRUV�WKDW�DUH�UXQQLQJ�PHPRU\�DQG�&38�LQWHQVLYH�DSSOLFDWLRQV�DQG�RU�ODUJH�GDWDEDVH

DSSOLFDWLRQV�

&XVWRPHUV�VKRXOG�ZHLJK�DOO�IDFWRUV�DIIHFWLQJ�SURFHVVRU�SHUIRUPDQFH�WR�GHWHUPLQH�ZKLFK�VHUYHU

EHVW�PHHWV�WKHLU�SDUWLFXODU�UHTXLUHPHQWV�
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�

�

�

�

�

�

�

�

3HUIRUPDQFH�7HVW�'LVFORVXUHV

7KH�IROORZLQJ�WDEOHV�LGHQWLI\�WKH�1HW%HQFK�DQG�6HUYHU%HQFK�7HVW�FRQILJXUDWLRQV�RI�WKH�VHUYHUV

WHVWHG�DV�GLVFXVVHG�LQ�WKLV�SDSHU�

1(7%(1&+�&21),*85$7,216�7(67('

6HUYHUV������������RU���

1XPEHU�DQG�W\SH�RI�SURFHVVRU 3HQWLXP�3UR����0+]��3HQWLXP�,,�����0+]��RU�3HQWLXP�,,����0+]

6L]H�RI�KDUGZDUH�&38�FDFKH ���.%�RU����.%

$PRXQW�RI�PHPRU\ ��0%

7\SH�RI�,�2�EXV 3&,�,6$

1XPEHU�DQG�W\SH�RI�KDUG�GLVN

������&RQWUROOHUV

��6PDUW�,,�3

1XPEHU�DQG�W\SH�RI�KDUG�GLVNV ���*%�6HDJDWH�)DVW�:LGH�6&6,��

'LVN�RUJDQL]DWLRQ 6WULSHG

'LVN�FRQWUROOHU�GULYHU�YHUVLRQ ����

1XPEHU�DQG�W\SH�RI�QHWZRUN

������&RQWUROOHUV ��1HWHOOLJHQW��������7;�3&,�873

1HWZRUN�FRQWUROOHU�GULYHU�YHUVLRQ QHWIO[��ODQ

1HWZRUN�RSHUDWLQJ�V\VWHP�QDPH

������DQG�YHUVLRQ

:LQGRZV�17����

$Q\�UHOHYDQW�PRGLILFDWLRQV�WR�GHIDXOW�QHWZRUN�RSHUDWLQJ�V\VWHP

SDUDPHWHUV

Q�D

1(7%(1&+�7(67%('�',6&/2685(

1HWZRUN�W\SH����%DVH�7��7RNHQ�5LQJ��HWF�� ����%DVH�7;

1XPEHU�DQG�W\SH�RI�FOLHQWV ���&RPSDT�3UR/LQHDV����'HVN3UR�;/

1XPEHU�DQG�W\SH�RI�KXEV�FRQFHQWUDWRUV��IXOO�GXSOH[��VZLWFKLQJ�

HWF��

��6\Q2SWLF�������VZLWFKHG�KXEV�LQWR���6\Q2SWLF������

1XPEHU�RI�FOLHQWV�VHJPHQW ��

&OLHQW�&38�W\SH�DQG�VSHHG ��0+]�3HQWLXPV��������0+]�3HQWLXPV�������0+]�3HQWLXPV���

����0+]����V�������0+]����
V��

&OLHQW�QHWZRUN�FRQWUROOHU�EURNHQ�GRZQ�E\�SHUFHQWDJHV ,QWHO�3UR����%������

&OLHQW�QHWZRUN�VRIWZDUH�QDPH�DQG�YHUVLRQ��GULYHUV��SURWRFROV�

UHGLUHFWRU�

'26�����

6L]H�RI�DQ\�FOLHQW�QHWZRUN�FDFKH QRQH

'LVN�FRQWUROOHU�VRIWZDUH Q�D

1HWZRUN�FRQWUROOHU�VRIWZDUH ,QWHO�3UR�����GULYHU

1HW%HQFK�'LVFORVXUH

1HW%HQFK�YHUVLRQ �

'HVFULSWLRQ�RI�WKH�WHVW�SDUDPHWHUV�IRU�HDFK�PL[�LQ�WKH�WHVW�VXLWH 6WDQGDUG�'LVN�0L[��PL[OJ�[�WVW

$33(1',;
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�

�

�

�

�

�

�

�

�

�

�

6(59(5%(1&+�&21),*85$7,216�7(67('

6HUYHUV������������RU���

1XPEHU�DQG�W\SH�RI�SURFHVVRU 3HQWLXP�3UR����0+]��3HQWLXP�,,�����0+]��RU�3HQWLXP�,,

���0+]

6L]H�RI�KDUGZDUH�&38�FDFKH ���.%�RU����.%

$PRXQW�RI�PHPRU\ ���0%

7\SH�RI�,�2�EXV 3&,�,6$

1XPEHU�DQG�W\SH�RI�KDUG�GLVN

������FRQWUROOHUV

��6PDUW�,,�3

1XPEHU�DQG�W\SH�RI�KDUG�GLVNV ���*%�6HDJDWH�)DVW�:LGH�6&6,��

'LVN�RUJDQL]DWLRQ 6WULSHG

'LVN�FRQWUROOHU�GULYHU�YHUVLRQ ����

1XPEHU�DQG�W\SH�RI�QHWZRUN

������FRQWUROOHUV 1HWHOOLJHQW��������7;�3&,�873

1HWZRUN�FRQWUROOHU�GULYHU�YHUVLRQ QHWIO[��V\V

1HWZRUN�RSHUDWLQJ�V\VWHP�QDPH

������DQG�YHUVLRQ

:LQGRZV�17�$GYDQFHG�6HUYHU����

$Q\�UHOHYDQW�PRGLILFDWLRQV�WR�GHIDXOW�QHWZRUN�RSHUDWLQJ�V\VWHP

SDUDPHWHUV

Q�D

6(59(5%(1&+�7(67%('�',6&/2685(

1HWZRUN�W\SH����%DVH�7��7RNHQ�5LQJ��HWF�� ����%DVH�7;

1XPEHU�DQG�W\SH�RI�FOLHQWV ���&RPSDT�3UR/LQHDV����'HVN3UR�;/

1XPEHU�DQG�W\SH�RI�KXEV�FRQFHQWUDWRUV��IXOO�GXSOH[��VZLWFKLQJ�

HWF��

��6\Q2SWLF�������VZLWFKHG�KXEV�LQWR���6\Q2SWLF������

1XPEHU�RI�FOLHQWV�VHJPHQW ��

&OLHQW�&38�W\SH�DQG�VSHHG�LQ�SHUFHQWDJHV ��0+]�3HQWLXPV��������0+]�3HQWLXPV�������0+]�3HQWLXPV���

����0+]����V�������0+]����
V��

&OLHQW�QHWZRUN�FRQWUROOHU�EURNHQ�GRZQ�E\�SHUFHQWDJHV ,QWHO�3UR����%������

&OLHQW�QHWZRUN�VRIWZDUH�QDPH�DQG�YHUVLRQ��GULYHUV��SURWRFROV�

UHGLUHFWRU�

'26�����

6L]H�RI�DQ\�FOLHQW�QHWZRUN�FDFKH QRQH

'LVN�FRQWUROOHU�VRIWZDUH Q�D

1HWZRUN�FRQWUROOHU�VRIWZDUH ,QWHO�3UR�����GULYHU

6HUYHU%HQFK�'LVFORVXUH

6HUYHU%HQFK�YHUVLRQ ���

'HVFULSWLRQ�RI�WKH�WHVW�SDUDPHWHUV�IRU�HDFK�PL[�LQ�WKH�WHVW�VXLWH V\VB��G�WVW


