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 ‘E-commerce is a key component of  
nine out of ten companies’ business 
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RQ�LQYHVWPHQW��(�FRPPHUFH�LV�D�NH\�FRPSRQHQW�RI�QLQH�RXW�RI�WHQ�FRPSDQLHV·�EXVLQHVV�SODQV��$W�&(51��LQ�WKH�KHDUW�
RI�(XURSH��ZH�EHOLHYH�WKDW�WKH�ILUVW�VWHS�DQG�NH\�WR�VXFFHVVIXO�EXVLQHVV�WR�EXVLQHVV�(�&RPPHUFH�LV�WKH�
LPSOHPHQWDWLRQ�RI�RUJDQL]DWLRQ�ZLGH�(�FRPPHUFH��7KLV�LV�SUHFLVHO\�ZKDW�KDV�EHHQ�DFKLHYHG�DQG�EXLOW�XVLQJ�-DYD�
6HUYOHW�WHFKQRORJ\�DQG�2UDFOH�:RUNIORZ���
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6(77,1*�7+(�6&(1(�
,PDJLQH�\RX�DUH�DQ�HPSOR\HH�RI�DQ�RUJDQL]DWLRQ�DQG�\RX�QHHG�WR�SXUFKDVH�VRPH�JRRGV��<RX�RSHQ�XS�DQ�HOHFWURQLF�
FDWDORJXH��VHOHFW�\RXU�LWHPV�DQG�PDNH�WKH�SXUFKDVH��<RX�DUH�WROG�WKDW�DOO�RI�WKH�JRRGV�ZLOO�EH�GHOLYHUHG�WR�\RXU�RIILFH�
ZLWKLQ����KRXUV��H[FHSW�RQH�LWHP�WKDW�ZLOO�EH�GHOLYHUHG�WR�\RX�GLUHFW�IURP�WKH�6ZLVV�VXSSOLHU�ZLWKLQ����KRXUV��:KLOH�
\RXU�EURZVHU�LV�RSHQ�\RX�GHFLGH�WR�DOVR�DSSO\�IRU�WKH�¶2UDFOH��L·�WUDLQLQJ�FRXUVH�WKDW�LV�FXUUHQWO\�EHLQJ�UXQ��DQG�WR�
UHJLVWHU�\RXU�KROLGD\V�WKDW�\RX�ZLOO�EH�WDNLQJ�QH[W�PRQWK��$OO�WKLV�LV�DFKLHYHG�LQ�WKH�PDWWHU�RI�D�IHZ�PRXVH�FOLFNV���
0LQXWHV�ODWHU�\RX�UHFHLYH�FRQILUPDWLRQ�WKDW�D�SODFH�KDV�EHHQ�UHVHUYHG�IRU�\RX�RQ�WKH�WUDLQLQJ�FRXUVH�DQG�WKDW�\RXU�
KROLGD\�UHTXHVW�KDV�EHHQ�DSSURYHG�E\�\RXU�VXSHUYLVRU·V�GHSXW\��VLQFH�\RXU�GLUHFW�VXSHUYLVRU�ZDV�DEVHQW�WRGD\���*RQH�
DUH�WKH�GD\V�RI�SDSHU�SXUFKDVH�UHTXLVLWLRQV�DQG�RWKHU�IRUPV�FLUFXODWLQJ�DURXQG�WKH�RUJDQL]DWLRQ��QRZ�DOO�\RX�QHHG�WR�
SXUFKDVH��DSSO\�IRU�WUDLQLQJ��REWDLQ�PDQSRZHU��LPSRUW�H[SRUW�JRRGV��JR�RQ�YDFDWLRQ�DQG�PXFK�PRUH�LV�D�EURZVHU��
$OO�RI�WKHVH�WRROV�DUH�HOHFWURQLFDOO\�DYDLODEOH�RQ�WKH�:HE��,I�\RX�FDQ�SDLQW�WKLV�SLFWXUH�LQ�\RXU�PLQG�WKHQ�\RX�KDYH�MXVW�
SDLQWHG�D�SLFWXUH�RI�WKH�FXUUHQW�ZRUNLQJ�
HQYLURQPHQW�DQG�WKH�(�FRPPHUFH�WRROV�
DYDLODEOH�LQ�&(51��

&(51�
&(51�LV�WKH�ZRUOG·V�OHDGLQJ�SDUWLFOH�SK\VLFV�UHVHDUFK�ODERUDWRU\��6RPH�������VFLHQWLVWV��KDOI�RI�WKH�ZRUOG·V�SDUWLFOH�
SK\VLFLVWV��XVH�&(51·V�IDFLOLWLHV��&(51·V�EXVLQHVV�LV�SXUH�VFLHQFH��H[SORULQJ�QDWXUH·V�PRVW�IXQGDPHQWDO�TXHVWLRQV��
7KH�ODERUDWRU\·V�WRROV��SDUWLFOH�DFFHOHUDWRUV�DQG�GHWHFWRUV��DUH�DPRQJVW�WKH�ZRUOG·V�ODUJHVW�DQG�PRVW�FRPSOH[�VFLHQWLILF�
LQVWUXPHQWV���&(51�LV�FXUUHQWO\�ZRUNLQJ�RQ�WKH�FRQVWUXFWLRQ�RI�D�QHZ����NLORPHWUH�DFFHOHUDWRU��WKH�/DUJH�+DGURQ�
&ROOLGHU��/+&��ZKLFK�ZLOO�QRW�FRPSOHWH�XQWLO�������:KHQ�&(51�ZDV�HVWDEOLVKHG�LQ�WKH�����V�LW�VHW�WKH�VWDQGDUG�IRU�
(XURSHDQ�&ROODERUDWLRQ�LQ�VFLHQFH��ZLWK�WKH�/+&�LW�LV�VHW�WR�EHFRPH�WKH�ZRUOG·V�ILUVW�WUXO\�JOREDO�ODERUDWRU\��
+RZHYHU�OLNH�PDQ\�EXVLQHVVHV�LQ�WKH�FXUUHQW�HFRQRPLF�FOLPDWH��&(51�LV�H[SHFWHG�WR�FRQWLQXH�JURZLQJ�ZKLOH�VWDII�
QXPEHUV�DUH�SODQQHG�WR�IDOO�LQ�WKH�FRPLQJ�\HDUV��LQ�HVVHQFH�DFKLHYLQJ�KLJKHU�SURGXFWLYLW\�ZLWK�OHVV�UHVRXUFHV��2QH�ZD\�
RI�DFKLHYLQJ�WKLV�LV�ZLWK�WKH�XVH�RI�IDVW��HIILFLHQW�DQG�VWUHDPOLQHG�RUJDQL]DWLRQ�ZLGH�HOHFWURQLF�ZRUNIORZ��

:25/'�:,'(�:25.)/2:�
$PRQJVW�FRPSXWHU�VFLHQWLVWV��&(51�LV�PRUH�RIWHQ�UHPHPEHUHG�DV�EHLQJ�WKH�ELUWKSODFH�RI�WKH�:RUOG�:LGH�:HE�
�7LP�%HUQHUV�/HH�	�5REHUW�&DLOOLDX���WKDQ�DQ�RUJDQL]DWLRQ�ZKHUH�VHYHUDO�1REHO�3UL]HV�RI�3K\VLFV�KDYH�EHHQ�DFKLHYHG��
,Q�WKLV�FRQWH[W��LW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�:RUOG�:LGH�:HE�ZDV�GHYHORSHG�LQ�RUGHU�WR�PHHW�WKH�QHHGV�RI�
&(51�SK\VLFLVWV��FROODERUDWLQJ�DQG�H[FKDQJLQJ�LQIRUPDWLRQ�LQ�D�JOREDO�SK\VLFV�FRPPXQLW\��6LPLODUO\��DQ�
RUJDQL]DWLRQ�ZLGH�(�FRPPHUFH�V\VWHP�DW�&(51�PXVW�EH�DYDLODEOH�DQG�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�SK\VLFLVWV�DQG�
HQJLQHHUV�ZRUNLQJ�RU�FROODERUDWLQJ�ZLWK�&(51��ZKHWKHU�WKH\�DUH�RQ�WKH�&(51�VLWH�LQ�*HQHYD�RU�ZRUNLQJ�IURP�WKHLU�
KRPH�LQVWLWXWHV�LQ�&DOLIRUQLD��0RVFRZ�RU�'HOKL��&XUUHQWO\��&(51�FROODERUDWHV�ZLWK�RYHU�����VXFK�LQVWLWXWHV�DURXQG�
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WKH�ZRUOG���7R�SURYLGH�D�FRQFUHWH�H[DPSOH��DQ�HQJLQHHU�ZRUNLQJ�RQ�D�GHVLJQ�LQ�)LQODQG�PD\�RUGHU�VRPH�PDWHULDO�IURP�
D�%ULWLVK�VXSSOLHU��WR�EH�GHOLYHUHG�WR�&(51�LQ�6ZLW]HUODQG��EXW�WR�EH�SDLG�IRU�E\�D�86�²�(XURSHDQ�FROODERUDWLRQ��7KLV�
UHTXLUHV�WKH�SXUFKDVH�UHTXLVLWLRQ�WR�EH�LQLWLDWHG�LQ�)LQODQG��DXWKRUL]HG�VLPXOWDQHRXVO\�LQ�(XURSH�DQG�LQ�WKH�86��DQG�
WKH�JRRGV�GHOLYHUHG�LQ�6ZLW]HUODQG���:LWK�WKH�ZRUOGZLGH�ZRUNIORZ�V\VWHP�WKDW�KDV�EHHQ�LPSOHPHQWHG��WKLV�FDQ�HDVLO\�
EH�DFFRPSOLVKHG�LQ�OHVV�WKDQ����KRXUV�IURP�JRRGV�UHTXHVW�WR�GHOLYHU\��

08/7,�/,1*8$/�
,Q�WKH�SUHYLRXV�H[DPSOH��ZH�RPLWWHG�WR�PHQWLRQ�WKDW�ZKLOH�WKH�)LQQLVK�HQJLQHHU�ZRUNLQJ�LQ�+HOVLQNL�ZRXOG�PRUH�
WKDQ�OLNHO\�ORRN�WKURXJK�WKH�FDWDORJXH�DQG�FRPSOHWH�KLV�LQIRUPDWLRQ�LQ�DQ�(QJOLVK�YHUVLRQ�RI�WKH�V\VWHP��ZKHQ�WKH�
UHTXHVW�FDPH�WR�VD\�)UDQFH�IRU�DXWKRUL]DWLRQ��WKH�)UHQFK�FRXQWHUSDUW�ZRXOG�OLNH�WR�VHH�WKH�FRPSRQHQW�GHWDLOV��WKH�
IRUP�DQG�HYHU\WKLQJ�LQ�WKHLU�ZHE�EURZVHU�LQ�)UHQFK��7KXV�WKH�V\VWHP�PXVW�QRW�RQO\�EH�ZRUOGZLGH��EXW�LW�PXVW�EH�
PXOWL�OLQJXDO��

('+�
('+��(OHFWURQLF�'RFXPHQW�+DQGOLQJ��LV�WKH�WKUHH�OHWWHU�DFURQ\P�JLYHQ�WR�&(51·V�LQWHUQDO�(�EXVLQHVV�DSSOLFDWLRQ��
('+�FXUUHQWO\�KDV�RYHU������DFWLYH�XVHUV�ZLWK�RYHU������GLIIHUHQW�XVHUV�D�GD\��$Q�HOHFWURQLF�GRFXPHQW�LV�SURFHVVHG�
HYHU\����VHFRQGV��7KH�V\VWHP�LV�PXOWLOLQJXDO��ZHE�EDVHG�XVLQJ�D�-DYD�6HUYOHW�DUFKLWHFWXUH��DQG�UXQV�2UDFOH�:RUNIORZ�
DV�WKH�URXWLQJ�HQJLQH��8VLQJ�('+�RQH�PD\���

• 3XUFKDVH�DQ\�RI��������VWDQGDUGL]HG�LWHPV�IURP�WKH�&(51�6WRUHV�&DWDORJXH��

• 0DNH�D�SXUFKDVH�UHTXLVLWLRQ�WKDW�ZLOO�EH�SURFHVVHG�DQG�WUDQVPLWWHG�WR�DQ\�RI�&(51·V��������VXSSOLHUV��

• 0DNH�D�SXUFKDVH�UHTXLVLWLRQ�IRU�DQ\�QHZ�VXSSOLHU�LQ�WKH�ZRUOG��

• 5HTXHVW�IRU�WKH�LPSRUWLQJ�RU�H[SRUWLQJ�RI�JRRGV��

• 5HTXHVW�WR�DWWHQG�D�FRXUVH�IURP�RXU�RQ�VLWH�WUDLQLQJ�FDWDORJXH��

• 5HTXHVW�WR�DWWHQG�H[WHUQDO�WUDLQLQJ��FRQIHUHQFH�RU�RWKHU�HYHQW��

• 5HTXHVW�DQG�SODQ�\RXU�YDFDWLRQV��

• 5HTXHVW�RYHUWLPH�FRPSHQVDWLRQ��

• 5HTXHVW�DGGLWLRQDO�KXPDQ�UHVRXUFHV�IRU�D�SURMHFW�RU�DFWLYLW\��
7KH�DERYH�SURFHGXUHV�FRYHU�PRVW�RI�WKH�ODUJH�DGPLQLVWUDWLYH�DUHDV�UHVXOWLQJ�LQ�HOHFWURQLF�IRUPV�RQO\��L�H��QR�SDSHU�
IRUPV�DUH�XVHG�DQ\�ORQJHU�IRU�WKH�DERYH�SURFHGXUHV���7KLV�HTXDOV�DSSUR[LPDWHO\���������HOHFWURQLF�IRUPV�D�\HDU��
2WKHU�VPDOOHU��ORZ�YROXPH�SURFHGXUHV�DUH�DOVR�XQGHU�FRQVLGHUDWLRQ�IRU�LQWHJUDWLRQ�LQWR�('+��

('+�XQGHUVWDQGV�WKH�RUJDQL]DWLRQ·V�VWUXFWXUH��UROHV�DQG�UHVSRQVLELOLWLHV�DQG�PD\�KHQFH�XVH�WKLV�NQRZOHGJH�WR�
VWUHDPOLQH�SURFHGXUHV�HYHQ�IXUWKHU��)RU�H[DPSOH��('+�ZLOO�QHYHU�VHQG�D�GRFXPHQW�WR�VRPHERG\�ZKR�LV�DEVHQW��,I�D�
SHUVRQ�GRHV�QRW�VLJQ�D�GRFXPHQW�ZLWKLQ�D�JLYHQ�WLPHIUDPH��WKHQ�WKH�GRFXPHQW�PD\�DXWRPDWLFDOO\�EH�URXWHG�WR�D�
GHSXW\�RU�VRPHERG\�HOVH�ZLWK�HTXLYDOHQW�UHVSRQVLELOLWLHV�LQ�WKDW�GRPDLQ��7KH�QHW�UHVXOW�LV�D�VWUHDPOLQLQJ�DQG�
VWDQGDUGL]DWLRQ�RI�SURFHGXUHV�DFURVV�WKH�RUJDQL]DWLRQ�PHDQLQJ�WKDW�WKH�DYHUDJH�SURFHVVLQJ�WLPH�RI�DQ�(�GRFXPHQW�LV�
OHVV�WKDQ�D�IHZ�KRXUV�FRPSDUHG�ZLWK�GD\V�LI�QRW�ZHHNV�IRU�WKH�SUHYLRXV�SDSHU�YHUVLRQ��

(�&200(5&(��3$67��35(6(17�$1'�)8785(��
('+�ZDV�GHYHORSHG�LQLWLDOO\�DV�D�&OLHQW�6HUYHU�V\VWHP��UXQQLQJ�IRU�3&V��0DFLQWRVK�DQG�;�ZLQGRZV��LQ�������(YHQ�
ZLWK�WKH�FOLHQW�VHUYHU�YHUVLRQ��WKH�EHQHILWV�ZHUH�DOPRVW�LQVWDQWDQHRXV��UHGXFHG�GHOD\V��VWUHDPOLQLQJ�RI�SURFHGXUHV�DQG�
QR�GXSOLFDWH�GDWD�HQWU\��+RZHYHU��PDQ\�RI�RXU�FXVWRPHUV�ZHUH�RII�VLWH�DQG�FRXOG�QRW�HDVLO\�UXQ�WKH�FOLHQW�VHUYHU�
YHUVLRQ�IURP�RWKHU�FRXQWULHV��%\�������D�:HE�UHDG�RQO\�FOLHQW�ZDV�DYDLODEOH�DQG�LW�ZDV�SRVVLEOH�WR�DXWKRUL]H�UHTXHVWV�
XVLQJ�WKH�:HE�DQ\ZKHUH�LQ�WKH�:RUOG��%\�������WKH�ILUVW�(�GRFXPHQWV�EHFDPH�DYDLODEOH�RQ�WKH�:HE��DQG�LQ������WKH�
GHFLVLRQ�ZDV�WDNHQ�WR�SKDVH�RXW�WKH�&OLHQW�6HUYHU�YHUVLRQ�DQG�UHSODFH�LW�ZLWK�D�IXOO\�IXQFWLRQDO�:HE�YHUVLRQ�EXLOW�XSRQ�
6HUYOHWV��(QWHUSULVH�-DYD�%HDQV�DQG�2UDFOH�:RUNIORZ��

&XUUHQWO\�PXFK�PRUH�IXQFWLRQDOLW\�LV�DYDLODEOH�RQ�WKH�:HE�WKDQ�ZDV�HYHU�DYDLODEOH�RQ�WKH�FOLHQW�VHUYHU�YHUVLRQ��)RU�
H[DPSOH�LW�LV�SRVVLEOH�WR�DVN�WKH�:HE�YHUVLRQ�WR�¶SUREH·�RXU�PDWHULDOV�PDQDJHPHQW�VRIWZDUH��%DDQ��LQ�RUGHU�WR�
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SURYLGH�WKH�XVHU�ZLWK�HVWLPDWHG�GHOLYHU\�GHOD\V�EDVHG�XSRQ�WKH�SURGXFW���VXSSOLHU�VHOHFWHG��$GGLWLRQDOO\�FHUWDLQ�
SXUFKDVH�UHTXLVLWLRQV�DUH�SURFHVVHG������HOHFWURQLFDOO\��WUDQVPLWWHG�DXWRPDWLFDOO\�WR�WKH�VXSSOLHU�ZLWKRXW�WKH�
LQWHUYHQWLRQ�RI�D�3XUFKDVH�2IILFHU��

'HVSLWH�WKH�DERYH�DFKLHYHPHQWV�ZH�VHH�WKDW�WKHUH�LV�VWLOO�D�VLJQLILFDQW�VWHS�WR�EH�WDNHQ�DQG�WKLV�LV�WR�PRYH�IURP�
LQWHUQDO�(�FRPPHUFH�WR�WUXH�EXVLQHVV�WR�EXVLQHVV��%�%��(�FRPPHUFH��7R�VHH�ZKDW�LV�WKH�ULJKW�GLUHFWLRQ�LQ�RUGHU�WR�
WDNH�WKLV�VWHS��LW�LV�SHUKDSV�LPSRUWDQW�IRU�XV�WR�GHILQH�ZKDW�ZH�WKLQN�LV�%�%�(�&RPPHUFH�LV�QRW��

)RU�XV��WKH�IROORZLQJ�LV�QRW�%�%�(�FRPPHUFH��

• 6XSSOLHUV�SURYLGLQJ�XV�ZLWK�SRUWDOV�WR�W\SH�RXU�SXUFKDVH�UHTXHVWV�LQWR�WKHLU�FDWDORJXH��,V�DQ�HPSOR\HH�LQ�\RXU�
RUJDQL]DWLRQ�ZKR�RUGHUV�D�ERRN�IURP�$PD]RQ�FRP�SHUIRUPLQJ�D�%�%�WUDQVDFWLRQ"�)RU�XV�WKH�DQVZHU�LV�12��

• 0DQXDO�WUDQVIHUULQJ�RI�SXUFKDVH�UHTXHVWV�IURP�RXU�V\VWHP�WR�D�VXSSOLHUV�:HE�EDVHG�V\VWHP��ZH�GR�WKLV�
DOUHDG\��

• 6HQGLQJ�RI�SXUFKDVH�UHTXHVWV�E\�)$;�RU�(0$,/��ZH�GR�ERWK�RI�WKHVH�DOUHDG\��

• $Q\�XQLGLUHFWLRQDO�RU�EL�GLUHFWLRQDO�WUDQVIHU�RI�GDWD�ZKLFK�UHTXLUHV�PDQXDO�LQWHUYHQWLRQ�DW�HLWKHU�SRLQW�LQ�
RUGHU�WR�WUDQVPLW�RU�UHFHLYH�WKH�GDWD��ZH�GR�WKLV�DOUHDG\��

• 0DNLQJ�DYDLODEOH�WKH�SXUFKDVH�RUGHU�WR�WKH�VXSSOLHUV�YLD�DQ�KWWSV�:HE�LQWHUIDFH��ZH�GR�WKLV�DOUHDG\��
:H�DUH�ORRNLQJ�DW�EL�GLUHFWLRQDO�������DXWRPDWLF��HUURU�IUHH�H[FKDQJH�RI�LQIRUPDWLRQ�EHWZHHQ�EXVLQHVVHV�RU�
FRPPXQLWLHV�ZLWK�QR�PDQXDO�LQWHUYHQWLRQ�LQ�RUGHU�WR�SURYLGH�D�QHW�YDOXH�DGGHG�EHQHILW��H�J��UHGXFHG�GHOLYHU\�GHOD\��
SULFH�UHGXFWLRQ�HWF����)RU�H[DPSOH��ZKHQ�D�XVHU�PDNHV�D�SXUFKDVH�UHTXLVLWLRQ�IRU�D�SURGXFW�DW�2UDFOH��WKLV�ZRXOG�EH�
DXWRPDWLFDOO\�WUDQVPLWWHG�WR�WKHLU�SXUFKDVLQJ�V\VWHP��DQG�WKH�GHOLYHU\�GHOD\�ZRXOG�DXWRPDWLFDOO\�EH�UHWXUQHG�WR�RXU�
V\VWHP�VR�WKDW�WKH�XVHU�NQRZV�ZKHQ�WKH�JRRGV�RUGHUHG�ZLOO�EH�GHOLYHUHG��7KLV�IRU�XV�LV�WKH�EHJLQQLQJ�RI�%XVLQHVV�WR�
%XVLQHVV�(�FRPPHUFH��('+�SURYLGHV�WKH�ILUVW�VWHS�LQ�WKLV�GLUHFWLRQ��VR�OHW�XV�H[DPLQH�WKLV�V\VWHP�DQG�LWV�
UHTXLUHPHQWV�LQ�PRUH�GHWDLO��

�

7+(�('+�:(%�6(59(5�
:KHQ�GHVFULELQJ�D�:HE�6LWH�DV�¶KLJK�SHUIRUPDQFH·�ZH�QHHG�WR�TXDQWLI\�ZKDW�ZH�PHDQ��WKH�('+�:HE�6HUYHU�
SURFHVVHV�DURXQG��������KLWV�RQ�DQ�DYHUDJH�GD\��$OWKRXJK�WR�VRPH�UHDGHUV�WKLV�PD\�VHHP�UHODWLYHO\�ORZ��WKH�('+�
VHUYHU�DOUHDG\�VXIIHUV�IURP�PRVW�RI�WKH�SUREOHPV�IDFHG�E\�VLWHV�ZLWK�PXFK�KLJKHU�KLW�UDWHV��7KH�WHFKQLTXHV�WKDW�ZH�
XVHG�WR�VXSSRUW�RXU�������RQ�OLQH�XVHUV�DUH�DSSOLFDEOH�WR�DOPRVW�DQ\�ZHE�VLWH���

6(59(5�3(5)250$1&(�
7KH�+LW�5DWH�RI�D�:HE�6LWH�LV�DQ�LPSRUWDQW�PHDVXUH�RI�WKH�VLWHV�SHUIRUPDQFH��8QIRUWXQDWHO\�OLNH�PDQ\�VLPLODU�
PHDVXUHPHQWV�LQ�WKH�FRPSXWLQJ�LQGXVWU\�LW�LV�VXEMHFW�WR�VRPH�LQWHUSUHWDWLRQ��$�KLW�RQ�D�:HE�6LWH�FDQ�PHDQ�PDQ\�
WKLQJV�WR�GLIIHUHQW�SHRSOH��2Q�VRPH�VLWHV�WKH�GRZQORDGLQJ�RI�D�ILOH�FRXQWV�DV�D�KLW��7KDW�PHDQV�WKDW�D�ZHE�SDJH�ZLWK�
���JUDSKLF�LPDJHV�RQ�LW�ZRXOG�FRXQW�DV����¶KLWV·��7HQ�LPDJHV�SHU�SDJH�LV�D�ORZ�ILJXUH�IRU�PDQ\�ZHE�VLWHV��DW�WKH�WLPH�RI�
ZULWLQJ�WKH�2UDFOH�KRPH�SDJH�LQFOXGHG����GLIIHUHQW�LPDJHV��PDQ\�RI�ZKLFK�ZHUH�UHSHDWHG��PDNLQJ�����LQ�WRWDO���2Q�
RXU�ZHE�VLWH�D�W\SLFDO�('+�GRFXPHQW�SDJH�FRQWDLQV�QR�PRUH�WKDW����LPDJHV��DOO�RI�ZKLFK�DUH�UH�XVHG�WKURXJKRXW�WKH�
VLWH��PHDQLQJ�WKDW�D�XVHUV�EURZVHU�ZLOO�XVXDOO\�FDFKH�WKH�LPDJH�DQG�QRW�UH�UHTXHVW�LW�DIWHU�WKH�ILUVW�WLPH�LW�LV�QHHGHG��

2Q�WKH�('+�ZHE�VLWH�ZH�FDQ�PDNH�XVH�RI�WKH�IDFW�WKDW�DOO�RI�RXU�XVHUV�QHHG�WR�LGHQWLI\�WKHPVHOYHV�WR�WKH�ZHE�VHUYHU�
EHIRUH�WKH\�FDQ�DFFHVV�WKH�VLWH��&XUUHQWO\��RQ�DQ�DYHUDJH�GD\�DURXQG������XVHUV�YLVLW�WKH�('+�VLWH��

6(66,21�75$&.,1*�
$V�ZLWK�PRVW�H�EXVLQHVV�ZHE�VLWHV��WKH�('+�DSSOLFDWLRQ�LV�LQWHUHVWHG�LQ�VHWWLQJ�XS�D�GLDORJ�ZLWK�RXU�FOLHQWV��
SUHVHQWLQJ�WKHP�ZLWK�D�VHULHV�RI�OLQNHG�ZHE�IRUPV�XQWLO�WKH\�KDYH�FRPSOHWHG�WKHLU�WDVN��7KLV�QDWXUDOO\�LPSOLHV�WKDW�ZH�
QHHG�WR�VWRUH�VRPH�LQIRUPDWLRQ�DERXW�WKH�SURJUHVV�RI�WKHLU�WDVN�RQ�RXU�VHUYHU��6LQFH�WKH�+773�SURWRFRO�LV�¶VWDWH�OHVV·�
ZH�KDYH�QR�ZD\�RI�GHWHUPLQLQJ�LI�WKH�XVHU�ZLOO�HYHU�FRPSOHWH�WKHLU�WDVN��,I�ZH�GR�QRW�PDQDJH�WKLV�FRUUHFWO\��ZH�
SRWHQWLDOO\�KDYH�WR�VWRUH�LQIRUPDWLRQ�DERXW�DQ�LQILQLWH�QXPEHU�RI�SDUWLDOO\�FRPSOHWHG�WDVNV��2QH�RI�WKH�PRVW�
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LPSRUWDQW�SDUWV�RI�DQ\�VHUYOHW�HQYLURQPHQW�LV�LWV�DELOLW\�WR�WUDFN�D�SDUWLFXODU�XVHUV�LQWHUDFWLRQ�ZLWK�WKH�VHUYHU��WKLV�LV�
WHUPHG�VHVVLRQ�WUDFNLQJ���

7KH�ILUVW�FKDOOHQJH�LQ�VHVVLRQ�WUDFNLQJ�LV�RYHUFRPLQJ�WKH�¶VWDWH�OHVV·�+773�SURWRFRO��7KHUH�DUH�WZR�FRPPRQ�ZD\V�RI�
DFKLHYLQJ�WKLV��

���85/�5(:5,7,1*�
:LWK�85/�UHZULWLQJ�HYHU\�85/�RQ�HYHU\�SDJH�VHQW�WR�WKH�XVHU�LV�VSHFLDOO\�PRGLILHG�WR�FRQWDLQ�D�XQLTXH�¶NH\·�WKDW�
LGHQWLILHV�WKH�VHVVLRQ��<RX�KDYH�SUREDEO\�DOUHDG\�XVHG�VLWHV�OLNH�WKLV�\RXUVHOI��WKH\�DUH�HDV\�WR�LGHQWLI\�VLQFH�WKH�85/�
WKDW�\RX�DUH�XVLQJ�RIWHQ�DSSHDUV�DV�D�ORQJ�KH[DGHFLPDO�VWULQJ��

7KLV�LV�WKH�PRVW�UHOLDEOH�IRUP�RI�VHVVLRQ�WUDFNLQJ��DV�LW�GRHV�QRW�PDNH�XVH�RI�DQ\�VSHFLDO�IHDWXUHV��VXFK�DV�&RRNLHV��RQ�
WKH�FOLHQW�EURZVHU��7KH�SULPDU\�GLVDGYDQWDJH�RI�WKLV�DSSURDFK��LV�WKH�FRVW�RI�UH�ZULWLQJ�HYHU\�85/�RQ�HDFK�SDJH��

���&22.,(6�
$�&RRNLH�LV�D�VPDOO�SLHFH�RI�LQIRUPDWLRQ�WKDW�LV�VHQW�WR�\RXU�EURZVHU�IURP�D�:HE�6HUYHU��7KLV�GDWD�LV�DFFHSWHG�E\�
\RXU�EURZVHU��FKHFNHG�IRU�OHQJWK��H[SLUDWLRQ�GDWH��SDWK�DQG�GRPDLQ�WKHQ�VDYHG��:KHQ�D�XVHU�FOLFNV�DQG�YLVLWV�D�SDJH�
WKH�EURZVHU�FKHFNV�WKH�85/�RI�WKH�SDJH�DJDLQVW�LWV�FRRNLH�GDWDEDVH��LI�LW�KDV�D�FRRNLH�WKDW�PDWFKHV�WKH�GRPDLQ�DQG�
SDWK�RI�WKH�OLQN�LW�ZLOO�VHQG�WKH�FRRNLH�WR�WKH�VHUYHU�DORQJ�ZLWK�WKH�UHTXHVW�IRU�WKH�SDJH��:KHQ�XVHG�IRU�VHVVLRQ�
WUDFNLQJ�WKH�FRRNLH�LV�VHW�WR�FRQWDLQ�D�XQLTXH�,'�QXPEHU�WKDW�LGHQWLILHG�WKH�XVHUV�VHVVLRQ�RQ�WKH�VHUYHU��6LQFH�WKH�
VDPH�FRRNLH�LV�VHQW�HYHU\�WLPH�WKH\�DFFHVV�D�SDJH��LW�LV�UHODWLYHO\�HDV\�IRU�WKH�ZHE�VHUYHU�VRIWZDUH�WR�LGHQWLI\�WKH�XVHU��

0(025<�86$*(�
&ULWLFDO�WR�DQ\�PXOWL�XVHU�DSSOLFDWLRQ�LV�WKH�LVVXH�RI�PHPRU\�XVDJH��
0DQ\�GHYHORSHUV�IHHO�WKDW�E\�LQWURGXFLQJ�DQ�DXWRPDWLF�JDUEDJH�FROOHFWRU��
�VHH�VLGHEDU��LQWR�WKH�-DYD�9LUWXDO�0DFKLQH��WKH�GHVLJQHUV�RI�-DYD�VROYHG�
DOO�RI�-DYD�DSSOLFDWLRQV�PHPRU\�PDQDJHPHQW�SUREOHPV��,Q�VRPH�
UHVSHFWV�WKLV�LV�WUXH��VLQFH�PDQ\�RI�WKH�ROG�¶PHPRU\�OHDNV·�FRPPRQ�LQ�
ROGHU�DSSOLFDWLRQV�ZULWWHQ�LQ�&�RU�&���KDYH�QRZ�EHHQ�HOLPLQDWHG��
DOWKRXJK�-DYD�KDV�UHSODFHG�WKHVH�ZLWK�LWV�RZQ�W\SH�RI�PHPRU\�OHDN��

2QH�RI�WKH�PRVW�FRPPRQ�PHPRU\�OHDNV�LQ�-DYD�LV�FDXVHG�E\�WKH�XVH�RI�
-DYD·V�FROOHFWLRQ�FODVVHV��9HFWRU��$UUD\/LVW��+DVKWDEOH��+DVK0DS��HWF����
:KHQ�FROOHFWLRQV�KDYH�D�OLIHWLPH�WKDW�LV�WKH�VDPH�DV�WKH�FODVV��VWDWLF�
PHPEHUV���LW�LV�YLWDO�WKDW�LW�LV�SRVVLEOH�IRU�WKH�FROOHFWLRQ�WR�EH�HPSWLHG�
DW�VRPH�SRLQW��,W�ZDV�D�FRPPRQ�SUREOHP�LQ�HDUO\�-DYD�6ZLQJ�
DSSOLFDWLRQV�WKDW�VRPH�RI�LWV�LQWHUQDO�FROOHFWLRQV�ZHUH�LPSRVVLEOH�WR�
FOHDU��DQG�FRXOG�JURZ�ZLWKRXW�ERXQG�LQ�ORQJ�UXQQLQJ�DSSOLFDWLRQV��,Q�
IDFW�2UDFOH·V�RZQ�WKLQ��DOO�-DYD��-'%&�GULYHU�H[KLELWV�D�VLPLODU��YHU\�
VORZ��PHPRU\�OHDN��$Q�H[FHOOHQW�WRRO�WKDW�ZH�KDYH�XVHG�WR�KLJKOLJKW�
PHPRU\�FRQVXPSWLRQ�SUREOHPV�LQ�-DYD�LV�D�SURGXFW�FDOOHG�2SWLPL]H,W�
IURP�,QWXLWLYH�6\VWHPV��,QF���KWWS���ZZZ�RSWLPL]HLW�FRP����

3(5)250$1&(�
,Q�WKH�ILQDO�DQDO\VLV��WKH�SHUIRUPDQFH�RI�D�ZHE�VLWH��LQ�WHUPV�RI�WKH�
XVHUV�H[SHULHQFH��LV�WKH�PRVW�LPSRUWDQW�PHDVXUH�RI�D�VLWHV�IXWXUH��,I�D�
YLVLWRU�WR�WKH�VLWH�H[SHULHQFHV�SRRU�UHVSRQVH�WLPHV��ORVV�RI�LQIRUPDWLRQ��
RU�HYHQ�ZRUVH�ORVV�RI�VHUYLFH�GXULQJ�WKH�FRPSOHWLRQ�RI�D�WUDQVDFWLRQ��

������������������������������������������������������
��� $�7KUHDG�DQRWKHU�QDPH�IRU�D�OLJKWZHLJKW�SURFHVV��,Q�-DYD�PDQ\�WKUHDGV�UXQ�DW�WKH�VDPH�WLPH��DQG�LQ�WKH�VDPH�PHPRU\�VSDFH��

<RXU�DSSOLFDWLRQ�UXQV�DV�RQH�RU�PRUH�WKUHDGV��DORQJ�ZLWK�RWKHU�VSHFLDOL]HG�V\VWHP�WKUHDGV�WKDW�DUH�UHVSRQVLEOH�IRU�PDQDJLQJ�WKH�
UHVRXUFHV�RQ�\RX�-DYD�9LUWXDO�0DFKLQH�

$8720$7,&�*$5%$*(�&2//(&725�
7KH�DXWRPDWLF�JDUEDJH�FROOHFWRU�LQ�-DYD�
LV�LPSOHPHQWHG�DV�D�VHSDUDWH�ORZ�
SULRULW\�WKUHDG���,W�LV�UHVSRQVLEOH�IRU�
UHF\FOLQJ��L�H��PDUNLQJ�LW�DV�DYDLODEOH��
PHPRU\�ZLWKLQ�WKH�-90��0HPRU\�
EHFRPHV�VXLWDEOH�IRU�UHF\FOLQJ��DV�VRRQ�
DV�QR�REMHFW�KDV�D�UHIHUHQFH�WR�LW��
1RUPDOO\�ZKHQ�D�PHWKRG�UHWXUQV�WR�LWV�
FDOOHU��DOO�RI�WKH�WHPSRUDU\�REMHFWV�WKDW�LW�
FUHDWHG�DUH�UHDG\�WR�EH�UHF\FOHG��
8QIRUWXQDWHO\�DOWKRXJK�WKH�PHPRU\�
RFFXSLHG�E\�WKHVH�REMHFWV�LV�QR�ORQJHU�
QHHGHG��LW�FDQQRW�EH�UHXVHG�XQWLO�DIWHU�
WKH�JDUEDJH�FROOHFWRU�KDV�PDUNHG�LW�DV�
DYDLODEOH��

,Q�EXV\�-90��VHUYLQJ�PDQ\�XVHUV�
VLPXOWDQHRXVO\��WKH�JDUEDJH�FROOHFWRU��
EHLQJ�D�ORZ�SULRULW\�WKUHDG��UXQV�YHU\�
LQIUHTXHQWO\��DQG�LQ�IDFW�LW�FDQ�KDSSHQ�
WKDW�WKH�-90�FDQ�DSSHDU�WR�UXQ�RXW�RI�
PHPRU\�ZKHQ�LQ�IDFW�WKHUH�LV�VWLOO�D�ORW�
RI�PHPRU\�WKDW�FRXOG�EH�UHXVHG��

http://www.optimizeit.com/
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WKH\�DUH�XQOLNHO\�WR�IHHO�LQFOLQHG�WR�YLVLW�DJDLQ��,Q�RXU�DSSOLFDWLRQ�ZH�KDYH�WKH�UHODWLYH�OX[XU\�RI�KDYLQJ�D�XVHU�EDVH�WKDW�
KDV�QR�DOWHUQDWLYH�RWKHU�WKDQ�WR�XVH�RXU�VLWH��EXW�WKDW�LQ�QR�ZD\�PDNHV�XV�FRPSODFHQW��,Q�IDFW�ZH�DUH�YHU\�DZDUH�WKDW�
WKH�VHUYLFH�ZH�SURYLGH�QHHGV�WR�EH�DV�KLJK�D�TXDOLW\�DV�SRVVLEOH��

7KHUH�DUH�PDQ\�IDFWRUV�WKDW�FDQ�DIIHFW�WKH�XVHUV�H[SHULHQFH�RI�D�ZHE�VLWH��VRPH�RI�ZKLFK�DUH�RXW�ZLWK�RXU�FRQWURO��
VXFK�DV�WKH�TXDOLW\�RI�WKH�QHWZRUN�EHWZHHQ�RXU�QHWZRUN�DQG�WKH�XVHUV��&(51�RSHUDWHV�RQH�RI�(XURSH·V�,QWHUQHW�
H;FKDQJH�3RLQWV�PHDQLQJ�LW�LV�UDUH�WKDW�&(51·V�FRQQHFWLYLW\�LV�D�SUREOHP���

:KDW�ZH�FDQ�FRQWURO��KRZHYHU��LV�WKH�TXDOLW\�RI�WKH�KDUGZDUH�DQG�VRIWZDUH�WKDW�ZH�XVH�WR�LPSOHPHQW�WKH�DSSOLFDWLRQ��
)RU�RXU�VLWH�ZH�XVH�D�6XQ�(QWHUSULVH�����UXQQLQJ�6XQ26�����ZLWK�IRXU����0K]�&38V���*E�RI�SK\VLFDO�PHPRU\�DQG�
���*E�RI�GLVN��1HWZRUN�FRQQHFWLYLW\�LV�SURYLGHG�E\�D�����0E�)DVW�(WKHUQHW�FRQQHFWLRQ��

2XU�ZHE�VHUYHU�LV�D�1HWVFDSH�(QWHUSULVH�6HUYHU�YHUVLRQ��������DFFHVVHV�WR�WKH�('+�6HUYOHWV�DUH�ORDG�EDODQFHG�DFURVV�
���-DYD�9LUWXDO�0DFKLQHV�HDFK�ZLWK�DQ�DOORFDWLRQ�RI���0E�RI�5$0��PRUH�RQ�WKLV�ODWHU���

:+<�-$9$"�
,Q�WKH�SDVW�('+�KDG�EHHQ�EXLOW�XVLQJ�D�YDULHW\�RI�WHFKQRORJLHV��0DQ\�RI�WKH�SURJUDPPHUV�WKDW�ZRUNHG�RQ�WKH�SURMHFW�
ZHUH�VWXGHQWV�RU�SRVWJUDGXDWHV�ZLWK�OLPLWHG�H[SHULHQFH�DQG�VKRUW�FRQWUDFWV��7KH�UHVXOW�ZDV�D�V\VWHP�PDGH�E\�PDQ\�
GLIIHUHQW�SHRSOH�DQG�XVLQJ�PDQ\�GLIIHUHQW�WHFKQRORJLHV��$W�RQH�SRLQW�('+�KDG�FRPSRQHQWV�ZULWWHQ�LQ�&��&����-DYD��
3/�64/��352
&��3\WKRQ��3HUO��DQG�SURORJ��ZH�GRQ·W�NQRZ�ZK\�ZH�KDG�D�WHQGHQF\�WRZDUGV�ODQJXDJHV�EHJLQQLQJ�
ZLWK�WKH�OHWWHU�3����,Q�WKH�HQG�LW�OHIW�XV�ZLWK�D�V\VWHP�WKDW�ZDV�DOPRVW�LPSRVVLEOH�WR�PDLQWDLQ��7ZR�\HDUV�DJR�ZH�EHJDQ�
D�SURMHFW�RI�UH�HQJLQHHULQJ�WKH�('+�DSSOLFDWLRQ��$Q�LPSRUWDQW�JRDO�LQ�WKLV�H[HUFLVH�ZDV�WR�UDWLRQDOL]H�WKH�QXPEHU�RI�
WHFKQRORJLHV�GRZQ�WR�RQH���

-DYD·V�EDFNJURXQG�RI�EHLQJ�D�VDIH�ODQJXDJH�IRU�UXQQLQJ�LQVLGH�FOLHQWV�ZHE�EURZVHUV�DOVR�PDNHV�LW�YHU\�VXLWDEOH�IRU�
ZULWLQJ�YHU\�VWDEOH�DSSOLFDWLRQV�ZLWKLQ�WKH�VHUYHU�HQYLURQPHQW��7KH�DUFKLWHFWXUH�RI�WKH�-DYD�9LUWXDO�0DFKLQH�LV�VXFK�
WKDW�LW�LV�FRQWLQXDOO\�FKHFNLQJ�WKH�RSHUDWLRQ�SHUIRUPHG�E\�WKH�DSSOLFDWLRQ��DQG�SUHYHQWV�HUURUV�LQ�RQH�SDUW�RI�WKH�
V\VWHP�IURP�DIIHFWLQJ�RWKHUV��

6XQ�LGHQWLILHV�¶:ULWH�RQFH��UXQ�DQ\ZKHUH·�DV�WKH�¶FRUH�YDOXH�SURSRVLWLRQ·�RI�WKH�-DYD�SODWIRUP��:KDW�WKLV�PHDQV�LV�WKDW�
LV�SRVVLEOH�IRU�XV�WR�GHYHORS�DQG�WHVW�RXU�DSSOLFDWLRQ�XVLQJ�LQH[SHQVLYH�3&V��DQG�ZKHQ�LW�LV�UHDG\��WKH�ELQDU\�FDQ�EH�
FRSLHG�WR�DQG�UXQ�RQ�RXU�6XQ�6HUYHU�ZLWKRXW�PRGLILFDWLRQ��

-DYD
V�SRUWDELOLW\�DQG�VWDELOLW\�FRPHV�ZLWK�D�FRVW�KRZHYHU��-DYD�SURJUDPV�UXQ�VRPHZKDW�VORZHU�WKDQ�SURJUDPV�ZULWWHQ�
LQ�PRUH�WUDGLWLRQDO�ODQJXDJHV��VXFK�DV�&�RU�&�����$OWKRXJK��VLQFH�('+�LV�DQ�LQWHUDFWLYH�DSSOLFDWLRQ��LW�VSHQGV�PRVW�
RI�LWV�WLPH�ZDLWLQJ�IRU�XVHU�LQSXW��VR�VSHHG�LV�OHVV�RI�D�FRQFHUQ��

)LQDOO\��ZH�FKRVH�-DYD�EHFDXVH�LW�LV�DQ�REMHFW�RULHQWHG�ODQJXDJH��WKXV�HQDEOLQJ�XV�WR�PDNH�XVH�RI�PRGHUQ�GHVLJQ�
WHFKQLTXHV��DQG�GHYHORSHUV�DUH�EHWZHHQ�����DQG�����PRUH�SURGXFWLYH�FRPSDUHG�ZLWK�&�RU�&����6LQFH�2FWREHU�
�����WKHUH�KDYH�EHHQ�DURXQG�D�TXDUWHU�RI�D�PLOOLRQ�OLQHV�RI�-DYD�&RGH�ZULWWHQ�IRU�WKH�('+�DSSOLFDWLRQ��E\�DQ�DYHUDJH�
RI�DURXQG���IXOO�WLPH�SURJUDPPHUV��

&2',1*�67$1'$5'6�
:LWK�VXIILFLHQW�ILQDQFLDO�UHVRXUFHV�LW�LV�SRVVLEOH�WR�EXLOG�YHU\�KLJK�DYDLODELOLW\�KDUGZDUH�V\VWHPV��ZLWK�¶KRW�VZDSSDEOH·�
FRPSRQHQWV��EXLOW�LQ�UHGXQGDQF\��DQG�WUDQVSDUHQW�¶IDLO�RYHU·��EXW�DOO�RI�WKLV�ZRXOG�EH�SRLQWOHVV�LI�WKH�XQGHUO\LQJ�
DSSOLFDWLRQ�VRIWZDUH�ZDV�RI�SRRU�TXDOLW\���

$ORQJ�ZLWK�WKH�DGRSWLRQ�RI�D�VLQJOH�ODQJXDJH�IRU�WKH�LPSOHPHQWDWLRQ�RI�('+��ZH�DOVR�DGRSWHG�VWULFW�FRGLQJ�
VWDQGDUGV��ZLWK�GHVLJQ�DQG�FRGH�UHYLHZV��:H�EDVHG�PRVW�RI�RXU�VWDQGDUGV�RQ�WKH�6XQ�-DYD�FRGLQJ�VWDQGDUGV��DOWKRXJK�
ZH�KDYH�DOVR�ERUURZHG�VRPH�LGHDV�IURP�&���VW\OHV��$OWKRXJK�LQWURGXFLQJ�WKHVH�SUDFWLFHV�WRRN�VRPH�HIIRUW�LQ�WKH�
EHJLQQLQJ��ZH�FDQ�QRZ�HDVLO\�VHH�WKH�LPSURYHG�TXDOLW\�DQG�UHOLDELOLW\�RI�RXU�V\VWHP��:H�DUH�ILUP�EHOLHYHUV�WKDW�WKHVH�
SUDFWLFHV�DUH�HVVHQWLDO�WR�UXQQLQJ�D�VHUYLFH�VXFK�DV�WKH�('+�DSSOLFDWLRQ��RZLQJ�WR�LWV�ODUJH�XVHU�EDVH��DQG�WKHLU�
GHPDQG�IRU�YHU\�KLJK�DYDLODELOLW\��

-$9$�9,578$/�0$&+,1(6�
7KH�-DYD�ODQJXDJH�DFKLHYHV�LWV�KDUGZDUH�LQGHSHQGHQFH�E\�RSHUDWLQJ�RQ�D�VWDQGDUGL]HG��YLUWXDO�FRPSXWHU�V\VWHP��$OO�
UHDO�FRPSXWHU�V\VWHPV�PXVW�HPXODWH�WKLV�YLUWXDO�FRPSXWHU�V\VWHP�XVLQJ�D�SURJUDP�FDOOHG�WKH�-DYD�9LUWXDO�PDFKLQH��
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7KH�FKRLFH�RI�-DYD�9LUWXDO�PDFKLQH�FDQ�KDYH�D�ODUJH�LQIOXHQFH�RQ�WKH�RYHUDOO�SHUIRUPDQFH�DQG�VWDELOLW\�RI�D�-DYD�ZHE�
VLWH��&XUUHQWO\�WKHUH�DUH�WKUHH�FRPPHUFLDO�-DYD�9LUWXDO�0DFKLQH�LPSOHPHQWDWLRQV�IRU�6XQ�+DUGZDUH��

681�-90��&/$66,&$/��
7KH�RULJLQDO�-DYD�9LUWXDO�0DFKLQH�SURYLGHG�E\�6XQ�RSHUDWHG�DURXQG�D�VLPSOH�LQWHUSUHWHU�WKDW�WUDQVODWHG�HDFK�-DYD�
LQVWUXFWLRQ�LQWR�HTXLYDOHQW�LQVWUXFWLRQV�IRU�WKH�ORFDO�KDUGZDUH��HDFK�WLPH�WKH\�ZHUH�HQFRXQWHUHG��-DYD�WKUHDGV�ZHUH�
DOVR�VLPXODWHG�LQ�VRIWZDUH��VR�FDOOHG�JUHHQ�WKUHDGV��LQ�RUGHU�WR�VLPSOLI\�WKH�GHVLJQ��$OWKRXJK�WKLV�WHFKQLTXH�ZRUNHG�ZHOO��
WKH�UHVXOWLQJ�SHUIRUPDQFH�ZDV�TXLWH�SRRU��0RUH�UHFHQW�LPSOHPHQWDWLRQV�IURP�6XQ�PDNH�XVH�RI�QDWLYH�RSHUDWLQJ�
V\VWHP�WKUHDGV��DOORZLQJ�WKH�-90�WR�H[SORLW�PXOWLSOH�&38�KDUGZDUH�SODWIRUPV��DQG�DUH�EDVHG�DURXQG�-XVW�,Q�7LPH�
�-,7��FRPSLOHU�WHFKQRORJ\��:LWK�D�-,7�FRPSLOHU��WKH�-90�VRIWZDUH�LV�DEOH�WR�FRPSLOH�ODUJH�JURXSV�RI�-DYD�LQVWUXFWLRQV�
LQWR�EORFNV�RI�HTXLYDOHQW�QDWLYH�LQVWUXFWLRQV��7KH�-,7�FRPSLOHU�UXQV�ZLWKLQ�WKH�-90�DW�WKH�VDPH�WLPH�DV�WKH�
DSSOLFDWLRQ��$OWKRXJK�WKH�SHUIRUPDQFH�LQFUHDVH�FDQ�EH�GUDPDWLF��DURXQG�D�IDFWRU�RI�����D�-,7�FRPSLOHU�LV�OLPLWHG�E\�
WKH�IDFW�WKDW�LW�KDV�WR�FRPSOHWH�WKH�WUDQVODWLRQ�YHU\�TXLFNO\��DQG�FDQ�SHUIRUP�YHU\�IHZ�RSWLPL]DWLRQV�RI�WKH�UHVXOWLQJ�
QDWLYH�FRGH��,I�D�-,7�FRPSLOHU�WRRN�D�ORQJ�WLPH�WR�FRPSLOH�D�SDUW�RI�WKH�DSSOLFDWLRQ��WKH�-90�ZRXOG�HIIHFWLYHO\�SDXVH���

$QRWKHU�GLVDGYDQWDJH�RI�-,7�WHFKQRORJ\�LV�WKH�IDFW�WKDW�LW�KDV�QR�ZD\�RI�NQRZLQJ�KRZ�PDQ\�WLPHV�D�SDUWLFXODU�SLHFH�
RI�UHFRPSLOHG�FRGH�ZLOO�UXQ��7KH�-,7�FRPSLOHU�PD\�WDNH�VRPH�WLPH�FRPSLOLQJ�D�VHFWLRQ�RI�FRGH�WKDW�ZLOO�UXQ�RQO\�
RQFH��HIIHFWLYHO\�ZDVWLQJ�WLPH�DQG�PHPRU\��$OVR��D�-,7�FRPSLOHU�KDV�WR�EH�YHU\�FRQVHUYDWLYH�DERXW�ZKDW�LW�FDQ�
FRPSLOH��$�-DYD�V\VWHP�LV�D�YHU\�G\QDPLF�HQYLURQPHQW�ZKHUH�QHZ�FODVVHV�FDQ�EH�ORDGHG�DW�DQ\�WLPH��SRVVLEO\�
PRGLI\LQJ�WKH�EHKDYLRU�RI�H[LVWLQJ�FODVVHV��LQ�WKLV�FDVH�LI�WKH�-,7�KDG�FRPSLOHG�WKH�FRGH�LQWR�QDWLYH�FRGH��WKH�UHVXOW�RI�
WKH�QHZO\�ORDGHG�FODVV�PD\�QRW�EH�VHHQ��

,W�ZDV�EHFDXVH�RI�WKHVH��DQG�RWKHU�UHDVRQV��WKDW�6XQ�GHYHORSHG�WKH�+RW6SRW�-90��

681�+276327�3(5)250$1&(�(1*,1(�
7KH�+RW6SRW�3HUIRUPDQFH�(QJLQH��QRZ�NQRZQ�DV�WKH�+RW6SRW�6HUYHU�90��ZDV�GHVLJQHG�WR�PD[LPL]H�WKH�
SHUIRUPDQFH�RI�-DYD�FRGH��,W�DFKLHYHV�WKLV�E\�DGGUHVVLQJ�VRPH�RI�WKH�OLPLWDWLRQV�RI�WKH�FODVVLFDO��-,7�EDVHG�-90���

• '<1$0,&�352),/,1*�
7KH�QDPH�+RW6SRW�UHIHUV�WR�WKH�G\QDPLF�SURILOLQJ�SHUIRUPHG�E\�WKH�-90��RQH�RI�WKH�PRVW�VLJQLILFDQW�LPSURYHPHQWV�
WR�WKH�GHVLJQ�RI�D�-90��:LWK�G\QDPLF�SURILOLQJ��WKH�-90�PRQLWRUV�KRZ�RIWHQ�DUHDV�RI�WKH�DSSOLFDWLRQ�FRGH�UXQ�
DQG�WKHQ�ZKHQ�LW�KDV�LGHQWLILHG�D�KRWVSRW��D�IUHTXHQWO\�XVHG�DUHD���LW�ZLOO�WKHQ�H[SHQG�HIIRUW�LQ�QDWLYHO\�FRPSLOLQJ�
WKH�-DYD�E\WHFRGH��7KH�+RW6SRW�-90�DOVR�VXSSRUWV�G\QDPLF�¶GH�RSWLPL]DWLRQ·�D�WHFKQLTXH�WKDW�DOORZV�WKH�QDWLYH�
FRPSLOHU�WR�EH�OHVV�FRQVHUYDWLYH�ZKHQ�FRPSLOLQJ�E\�DXWRPDWLFDOO\�UHPRYLQJ�FRPSLOHG�FRGH�LI�D�QHZO\�ORDGHG�FODVV�
PRGLILHV�WKH�EHKDYLRU�RI�D�FODVV��

• ,03529('�*$5%$*(�&2//(&7,21�
7KH�+RW6SRW�-90�HPSOR\V�D�FRPSOHWHO\�QHZ�JHQHUDWLRQDO�JDUEDJH�FROOHFWLRQ�DOJRULWKP��7KLV�LGHQWLILHV�DQG�
VHSDUDWHO\�PDQDJHV�VKRUW�OLYHG�REMHFWV��ZKLFK�W\SLFDOO\�OLYH�IRU�WKH�OLIH�RI�RQH�FDOO��IURP�ORQJ�OLYHG�REMHFWV��
UHVXOWLQJ�LQ�VLJQLILFDQWO\�EHWWHU�PHPRU\�XVDJH��

• )$67�6<1&+521,=$7,21�
,Q�PXOWL�WKUHDGHG�-DYD�DSSOLFDWLRQV�FRRUGLQDWLQJ�DFFHVV�WR�VKDUHG�UHVRXUFHV�XVLQJ�WKH�synchronized�NH\ZRUG�LV�
W\SLFDOO\�D�PDMRU�ERWWOHQHFN��,Q�WKH�+RW6SRW�-90�WKH�FRPPRQ�FDVH��ZKHUH�WKH�UHVRXUFH�LV�QRW�FRQWHQGHG��LV�QRZ�
PXFK�IDVWHU��

8QIRUWXQDWHO\��WKH�DFWXDO�VSHHG�LPSURYHPHQW�ZKHQ�XVLQJ�WKH�+RW6SRW�-90�LV�KLJKO\�GHSHQGDQW�RQ�\RXU�DSSOLFDWLRQ�
FRGH��YDU\LQJ�IURP�QR�LPSURYHPHQW�DW�DOO�RYHU�D�FODVVLF�-,7�XS�WR�DV�PXFK�DV�D�IDFWRU�RI�����:KHQ�ZH�ILUVW�WULHG�
+RW6SRW�����ZLWK�('+�ZH�DFWXDOO\�IRXQG�LW�WR�EH�OHVV�SHUIRUPDQW�WKDQ�D�FODVVLFDO�-90��
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 ‘By running within the database Java applications 
can leverage all of the scalability and reliability of 
the database server’ 

25$&/(�-6(59(5�
2UDFOH�-6HUYHU�LV�2UDFOH·V�RZQ�LPSOHPHQWDWLRQ�RI�WKH�-DYD�9LUWXDO�0DFKLQH�VSHFLILFDWLRQ�WKDW�UXQV�ZLWKLQ�DQ�2UDFOH��L�
GDWDEDVH��%\�UXQQLQJ�ZLWKLQ�WKH�GDWDEDVH�-DYD�DSSOLFDWLRQV�FDQ�OHYHUDJH�DOO�RI�WKH�VFDODELOLW\�DQG�UHOLDELOLW\�RI�WKH�
GDWDEDVH�VHUYHU��,W�LV�WKH�RQO\�-90�LPSOHPHQWDWLRQ�WKDW�XVHV�WKH�VFDODELOLW\�RI�D�5'%06�LQ�RUGHU�WR�EH�DEOH�WR�
VXSSRUW�WKRXVDQGV�RI�FRQFXUUHQW�XVHUV��7KH�JUDSK�EHORZ��WDNHQ�IURP�2UDFOH·V�VLWH��GHPRQVWUDWHV�WKH�VFDODELOLW\�RI�
-6HUYHU�LQ�FRPSDULVRQ�WR�6XQ·V�+RW6SRW������

�
6FDODELOLW\�RI�2UDFOHV�-6HUYHU���WHVW�SODWIRUP��6XQ�(QWHUSULVH�����ZLWK���&38V��

7KH�GHYHORSHUV�RI�2UDFOHV�-6HUYHU�KDYH�EHHQ�DEOH�WR�PDNH�VLJQLILFDQW�LPSURYHPHQWV�FRPSDUHG�ZLWK�WUDGLWLRQDO�-90�
GHVLJQV��IRU�H[DPSOH��

�

�

�

• -$&&(/(5$725��
$Q�LQQRYDWLYH�IHDWXUH�RI�-6HUYHU�LV�LWV�XVH�RI�QDWLYH�FRPSLODWLRQ��,Q�D�VHUYHU�HQYLURQPHQW�WKH�SRUWDELOLW\�RIIHUHG�
E\�LQWHUSUHWHG�-DYD�E\WHFRGH�LV�QRW�QHFHVVDU\��6HUYHU�DSSOLFDWLRQV�DUH�W\SLFDOO\�ORQJHU�OLYHG�WKDQ�WKRVH�RI�D�FOLHQW��
ZKLFK�PHDQV�LW�LV�ZRUWKZKLOH�LQYHVWLQJ�PRUH�&38�F\FOHV�WR�SURGXFH�KLJKO\�RSWLPL]HG�QDWLYH�FRGH�WKDQ�FRXOG�EH�
GRQH�E\�-,7��RU�+RW6SRW��FRPSLOHUV��2UDFOH�FDOOV�WKLV�¶ZD\�DKHDG�RI�WLPH�FRPSLODWLRQ·�DQG�LW�FDQ�VLJQLILFDQWO\�
LPSURYH�VHUYHU�SHUIRUPDQFH��

• *(1(5$7,21$/�6&$9(1*,1*�*$5%$*(�&2//(&725�
6LPLODU�WR�+RW6SRW�-6HUYHU�DOVR�XVHV�DQ�DGYDQFHG�JDUEDJH�FROOHFWLRQ�VWUDWHJ\��EXLOW�XSRQ�2UDFOH�H[LVWLQJ�
0XOWLWKUHDGHG�6HUYHU�WHFKQRORJ\��WKDW�JUHDWO\�LPSURYHV�WKH�PHPRU\�XWLOL]DWLRQ�RI�-DYD�$SSOLFDWLRQV��

• 6&$/$%,/,7<�
2UDFOH�KDV�PDGH�VLJQLILFDQW�DGYDQFHV�LQ�UHGXFLQJ�WKH�DPRXQW�RI�PHPRU\�UHTXLUHG�IRU�D�W\SLFDO��VWDWHIXO�-DYD�
VHVVLRQ��2Q�-6HUYHU�HDFK�VHVVLRQ�DSSHDUV�WR�EH�UXQQLQJ�RQ�LWV�RZQ�SULYDWH�-90��\HW�WKH�PHPRU\�RYHUKHDG�LV�
W\SLFDOO\�XQGHU���NE��

• '$7$%$6(�,17(5*5$7,21�
6LQFH�PRVW�H�%XVLQHVV�ZHE�VLWHV�W\SLFDOO\�LQYROYH�H[WHQVLYH�XVH�RI�UHODWLRQDO�GDWDEDVHV��LW�LV�YLWDO�WKDW�-DYD�
DSSOLFDWLRQV�FDQ�HIILFLHQWO\�DFFHVV�WKH�GDWDEDVH��%\�LQWHJUDWLQJ�WKH�-90�ZLWKLQ�WKH�GDWDEDVH�WKH�FRPPXQLFDWLRQV�
RYHUKHDG�LPSRVHG�E\�UXQQLQJ�LQ�DQ�H[WHUQDO�-90�LV�HOLPLQDWHG��2UDFOH�KDV�DOVR�SURYLGHG�D�VSHFLDO�¶6HUYHU·�-'%&�
GULYHU�WKDW�FDQ�EH�XVHG�WR�GLUHFWO\�DFFHVV�WKH�GDWDEDVH·V�64/�HQJLQH�WKURXJK�WKH�VDPH�KLJK�SHUIRUPDQFH�$3,V�
WKDW�ZHUH�SUHYLRXVO\�RQO\�DYDLODEOH�WR�3/�64/�VWRUHG�SURFHGXUHV��

������������������������������������������������������
��� -$FFHOHUDWRU�KDV�EHHQ�XVHG� WR�QDWLYHO\�FRPSLOH�DOO�RI�WKH�VWDQGDUG�-DYD�FODVVHV�SURYLGHG�ZLWK�WKH�-90��EXW� LW�RQO\�EHFRPHV�

DYDLODEOH�IRU�DSSOLFDWLRQ�GHYHORSHUV�WR�FRPSLOH�WKHLU�RZQ�FODVVHV�LQ�2UDFOH��L�5HOHDVH����YHUVLRQ���������
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-6HUYHU�LV�D�UHODWLYHO\�QHZ�SURGXFW��\HW�ZH�KDYH�EHHQ�XVLQJ�LW�VXFFHVVIXOO\�LQ�SURGXFWLRQ�ZLWK�('+�IRU�WKH�SDVW�WZR�
\HDUV��DQG�KDYH�IRXQG�LW�WR�EH�D�YHU\�VWDEOH�LPSOHPHQWDWLRQ��

$5&+,7(&785(�
86(5�,17(5)$&(�
7KH�('+�8VHU�LQWHUIDFH�LV�EDVHG�DURXQG�VLPSOH�+70/�IRUPV��'XH�WR�RXU�ODUJH�DQG�YDULHG�XVHU�EDVH��ZH�DLPHG�WR�
VXSSRUW�D�YHU\�ORZ�PLQLPXP�VWDQGDUG��,QLWLDOO\�ZH�RQO\�UHTXLUHG�RXU�XVHUV�WR�KDYH�1HWVFDSH�1DYLJDWRU�����RU�,QWHUQHW�
([SORUHU������7KLV�PHDQW�WKDW�ZH�KDYH�WR�EH�YHU\�FRQVHUYDWLYH�LQ�WKH�XVH�RI�+70/�DQG�-DYD6FULSW��5HFHQWO\�ZH�KDYH�
UDLVHG�WKH�PLQLPXP�VWDQGDUG�WR�1HWVFDSH�1DYLJDWRU�����RU�,QWHUQHW�([SORUHU������ZKLFK�KDV�DOORZHG�XV�WR�PDNH�XVH�
RI�FDVFDGLQJ�VW\OH�VKHHWV���

�
$Q�([DPSOH�RI�WKH�('+�8VHU�,QWHUIDFH�

6(59/(76�
$OO�RI�WKH�IRUP�SURFHVVLQJ�LQ�('+�LV�SHUIRUPHG�XVLQJ�-DYD�6HUYOHWV��7KH�FKRLFH�RI�-DYD�WHFKQRORJ\�KDG�DOUHDG\�EHHQ�
PDGH��VHH�HDUOLHU�VHFWLRQ�RQ�:K\�-DYD"���:H�FKRVH�-DYD�6HUYOHWV�EHFDXVH�RI�WKHLU�VLPSOLFLW\��VWDELOLW\��DQG�VLPSOH�
VHVVLRQ�WUDFNLQJ�PRGHO��

&20021�%86,1(66�2%-(&76�

$�FRUH�IHDWXUH�RI�WKH�('+�DSSOLFDWLRQ�DUFKLWHFWXUH�ZDV�WKH�GHYHORSPHQW�RI�WKH�&RPPRQ�%XVLQHVV�2EMHFWV��&%2V���
7KH�REMHFWV�ZHUH�GHVLJQHG�WR�UHSUHVHQW�FRPPRQ�W\SHV�RI�REMHFW�LQ�RXW�EXVLQHVV�GRPDLQ��VXFK�DV�3HRSOH��$FFRXQW�
&RGHV��3XUFKDVH�2UGHUV��DQG�'HOLYHU\�$GGUHVVHV��7KHVH�2EMHFWV�ZHUH�PRGHOHG�RQ�WKH�(QWHUSULVH�-DYD�%HDQV��(-%��
DUFKLWHFWXUH��DOWKRXJK�DW�WKH�WLPH�WKDW�ZH�EHJDQ�WKH�SURMHFW�WKH�(-%�VWDQGDUG�KDG�RQO\�UHFHQWO\�EHHQ�UHOHDVHG�DQG�
WKHUH�ZHUH�QR�VWDEOH�LPSOHPHQWDWLRQV�DYDLODEOH�WKDW�ZH�FRXOG�XVH��,QVWHDG�ZH�FUHDWHG�RXU�RZQ�VLPSOH�FRPSRQHQW�
PRGHO��XVLQJ�WKH�VDPH�SULQFLSDOV�DV�(-%��:H�LQWHQG��RQFH�VWDEOH�DQG�SURYHQ�LPSOHPHQWDWLRQV�H[LVW��WR�PLJUDWH�RXU�
FRPSRQHQWV�LQWR�WUXH�(-%·V�LQ�RUGHU�WR�EHQHILW�IURP�WKH�VXSSRUW�RI�FRPPHUFLDO�GHVLJQ�DQG�GHYHORSPHQW�WRROV��

&20021�,1387�2%-(&76�

&RXSOHG�WR�PRVW�RI�RXU�&%2·V�DUH�ZKDW�ZH�WHUP�&RPPRQ�,QSXW�2EMHFWV��&,2·V���7KHVH�REMHFWV�LPSOHPHQW�WKH�XVHU�
LQWHUIDFH�IRU�D�SDUWLFXODU�&%2��&XUUHQWO\�DOO�RI�RXU�&,2·V�LPSOHPHQW�WKHLU�XVHU�LQWHUIDFH�DV�DQ�+70/�IRUP�
FRPSRQHQW��DOWKRXJK�WKH�GHVLJQ�LV�DEVWUDFWHG�LQ�VXFK�D�ZD\�DV�WR�PDNH�LW�SRVVLEOH�IRU�XV�WR�UHSODFH�WKH�XVHU�LQWHUIDFH�
DW�D�ODWHU�VWDJH�ZLWK�DQ�DOWHUQDWLYH�WHFKQRORJ\��IRU�H[DPSOH�-DYD�$SSOHWV��LI�QHFHVVDU\��
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7(03/$7(6�

/LNH�PDQ\�-DYD�6HUYOHW�DSSOLFDWLRQV�WKH�DFWXDO�+70/�IRUP�LV�JHQHUDWHG�IURP�D�VHULHV�RI�WHPSODWH�ILOHV���

$�VQLSSHW�IURP�D�W\SLFDO�WHPSODWH�ILOH�

7KH�WH[W�EHWZHHQ�WKH���FKDUDFWHUV�LV�UHSODFHG�E\�WKH�VHUYOHW�ZLWK�WKH�FRUUHFW�YDOXH�MXVW�EHIRUH�WKH�SDJH�LV�GLVSOD\HG�RQ�
WKH�XVHUV�EURZVHU��$V�D�PDWWHU�LI�SULQFLSDO��ZH�KDYH�QR�+70/�FRGH�ZLWKLQ�WKH�-DYD�6HUYOHWV��E\�XVLQJ�VHYHUDO�
WHPSODWHV�LW�PDNHV�LW�SRVVLEOH�IRU�WKH�DSSOLFDWLRQ�WR�SUHVHQW�LWV�XVHU�LQWHUIDFH�LQ�WKH�XVHUV�SUHIHUUHG�ODQJXDJH��FXUUHQWO\�
('+�IXOO\�VXSSRUWV�ERWK�(QJOLVK�DQG�)UHQFK��&(51·V�RIILFLDO�ZRUNLQJ�ODQJXDJHV���

�

�
('+�9DFDWLRQ�5HTXHVW�LQ�(QJOLVK�

�
('+�9DFDWLRQ�5HTXHVW�LQ�)UHQFK�

&20021�/2*,1�
$XWKHQWLFDWLQJ�WKH�LGHQWLW\�RI�XVHUV�LV�IXQGDPHQWDO�WR�DQ\�H�EXVLQHVV�DSSOLFDWLRQV��DQG�LQ�WKH�('+�DSSOLFDWLRQ�WKLV�
ZDV�RQH�RI�WKH�ILUVW�DUHDV�WKDW�ZH�DGGUHVVHG��7KH�('+�8VHU�/RJLQ�WKDW�ZH�GHYHORSHG�SURYHG�WR�EH�VR�VXFFHVVIXO�WKDW�
LW�ZDV�DGRSWHG�E\�DOO�RI�&(51·V�RWKHU�ZHE�EDVHG�DGPLQLVWUDWLRQ�DSSOLFDWLRQV�DQG�ZDV�UH�FKULVWHQHG�¶7KH�&RPPRQ�
/RJLQ·��

7KH�FRPPRQ�ORJLQ�LV�EDVHG�RQ�DQ�HQFU\SWHG�&RRNLH�WKDW�LV�VWRUHG�RQ�WKH�XVHUV�EURZVHU��)XQGDPHQWDO�WR�WKH�GHVLJQ�LV�
WKH�XVH�RI�DQ�DV\PPHWULF�FLSKHU��DOVR�NQRZQ�DV�SXEOLF�NH\�HQFU\SWLRQ���,Q�UHJXODU�HQFU\SWLRQ��V\PPHWULF�FLSKHU��WKH�
LQIRUPDWLRQ�LV�HQFU\SWHG�XVLQJ�D�VHFUHW�SLHFH�RI�LQIRUPDWLRQ��NQRZQ�DV�WKH�NH\���LQ�RUGHU�WR�GHFU\SW�WKH�LQIRUPDWLRQ�
WKH�HQFU\SWLRQ�FDQ�EH�UHYHUVHG�XVLQJ�WKH�VDPH�NH\��:LWK�DQ�DV\PPHWULF�FLSKHU�WZR�NH\V�DUH�XVHG��,I�RQH�NH\�LV�XVHG�WR�
HQFU\SW�WKH�PHVVDJH��WKHQ�RQO\�WKH�RWKHU�NH\�FDQ�EH�XVHG�WR�GHFU\SW�WKH�PHVVDJH��$OVR�NQRZLQJ�RQH�NH\�GRHV�QRW�
KHOS�\RX�ZRUN�RXW�ZKDW�WKH�RWKHU�NH\�PD\�EH���

<table> 
  <tr> 
    <td>Total Price:</td><td>#VALUE#</td> 
  </tr> 
</table> 
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�

�

6\PPHWULF�FLSKHU�

�

$V\PPHWULF�FLSKHU�

$V\PPHWULF�FLSKHUV�DUH�IXQGDPHQWDO�WR�WKH�VXFFHVV�RI�H�FRPPHUFH�RQ�WKH�,QWHUQHW��7KH�DV\PPHWULF�FLSKHU�NQRZQ�DV�
56$��DIWHU�5��5LYHVW��$��6KDPLU�DQG�/��$GOHPDQ��LWV�LQYHQWRUV��LV�WKH�EDVLV�RI�WKH�VHFXUH�+7736�SURWRFRO��XVHG�WR�
VHFXUH�HOHFWURQLF�WUDQVDFWLRQV�ZRUOGZLGH���

,Q�WKH�FRPPRQ�ORJLQ�WKH�FRRNLH�LV�HQFU\SWHG�XVLQJ�RQH�NH\�WKDW�LV�NHSW�D�VHFUHW��7KH�RWKHU�NH\�LV�IUHHO\�GLVWULEXWHG�
DQG�FDQ�EH�XVHG�E\�DQ\RQH�WR�GHFU\SW�WKH�FRRNLH��7KDW�ZD\�DQ\RQH�FDQ�GHFU\SW�WKH�FRRNLH��DQG�XVH�WKH�LQIRUPDWLRQ�LW�
FRQWDLQV�WR�LGHQWLI\�WKH�XVHU��%XW�RQO\�RXU�VHUYHU�FRPSXWHU�KDV�WKH�VHFUHW�NH\�WKDW�FDQ�EH�XVHG�WR�FUHDWH�QHZ�ORJLQ�
FRRNLHV���

�
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Encryption 
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7KH�&RPPRQ�ORJLQ�RSHUDWHV�DV�IROORZV��

7KH�XVHU�DFFHVVHV�RXU�VLWH�HLWKHU�E\�W\SLQJ�LQ�WKH�85/��RU�
E\�FOLFNLQJ�RQ�D�K\SHUOLQN�WR�RQH�RI�RXU�HOHFWURQLF�
GRFXPHQWV��)RU�H[DPSOH��LQ�H�PDLO�IURP�RXU�ZRUNIORZ�
HQJLQH��
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�
6LQFH�WKH�XVHU�KDV�QRW�\HW�ORJJHG�LQ��WKH\�DUH�UHGLUHFWHG�WR�
RXU�ORJLQ�VHUYHU��

7KH�ORJLQ�VHUYHU�SUHVHQWV�RXU�XVHU�ZLWK�D�VHFXUH�IRUP��
ZLWK�ZKLFK�WKH\�FDQ�HQWHU�WKHLU�XVHUQDPH�DQG�SDVVZRUG���

7KH�ORJLQ�VHUYHU�LV�D�-DYD�6HUYOHW��ZKLFK�DFFHVVHV�RXU�
8VHU�'DWDEDVH�XVLQJ�-'%&��

�
,I�WKH�XVHUQDPH�DQG�SDVVZRUG�PDWFK�RQH�RI�RXU�
UHJLVWHUHG�XVHUV��WKHQ�WKH�HQFU\SWHG�ORJLQ�FRRNLH�LV�
JHQHUDWHG�DQG�VHQW�EDFN�WR�WKH�XVHUV�EURZVHU��DORQJ�ZLWK�
DQRWKHU�UH�GLUHFW��EDFN�WR�WKH�85/�WKDW�WKH\�ZHUH�
RULJLQDOO\�VHHNLQJ���

�

�
�

7KH�YHULILFDWLRQ�RI�WKH�FRRNLH�DQG�LQLWLDO�UH�GLUHFW�LV�SHUIRUPHG�E\�D�SOXJLQ�WKDW�ZH�KDYH�ZULWWHQ�IRU�HLWKHU�1HWVFDSH�RU�
$SDFKH�ZHE�VHUYHUV��%\�LPSOHPHQWLQJ�WKH�YHULILFDWLRQ�LQ�D�:HE�6HUYHU�SOXJLQ�ZH�FDQ�XVH�WKH�VDPH�DXWKHQWLFDWLRQ�
PHFKDQLVP�IRU�VWDWLF�+70/�SDJHV��DORQJ�ZLWK�DQ\�ZHE�DSSOLFDWLRQ�WKDW�LV�FRPSDWLEOH�ZLWK�HLWKHU�1HWVFDSH�RU�$SDFKH�
6HUYHUV��LQFOXGLQJ�2UDFOH�$SSOLFDWLRQ�6HUYHU�DSSOLFDWLRQV���6LQFH�WKH�ZHE�VHUYHU�SOXJLQ�RQO\�FRQWDLQV�WKH�SXEOLF�
GHFU\SWLRQ�NH\��ZH�FDQ�IUHHO\�GLVWULEXWH�WKH�SOXJLQ�IRU�XVH�E\�RWKHU�ZHE�DSSOLFDWLRQV�WKDW�ZDQW�WR�PDNH�XVH�RI�WKH�
WHFKQRORJ\��
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/2$'�%$/$1&,1*�
2QH�DUHD�WKDW�ZH�LGHQWLILHG�YHU\�TXLFNO\�ZKHQ�GHYHORSLQJ�('+�ZDV�WKH�QHHG�WR�VSUHDG�WKH�ORDG�RI�WKH�DSSOLFDWLRQ�RQ�
VHYHUDO�-DYD�9LUWXDO�0DFKLQHV�DW�WKH�VDPH�WLPH��7KLV�ZDV�EHFDXVH�D�VLQJOH�YLUWXDO�PDFKLQH�UDSLGO\�EHFDPH�RYHUORDGHG�
ZLWK�RQO\�D�UHODWLYHO\�VPDOO�QXPEHU�RI�XVHUV��7KH�SUREOHP�XVXDOO\�PDQLIHVWV�LWVHOI�ZLWK�WKH�-90�UXQQLQJ�RXW�RI�
DYDLODEOH�PHPRU\��HYHQ�DOWKRXJK�WKH�-90�KDG�EHHQ�DOORFDWHG���0E�RI�5$0��7KLV�ZDV�EHFDXVH�DV�WKH�-90�JHWV�
ORDGHG��WKH�JDUEDJH�FROOHFWRU�IDLOV�WR�NHHS�XS�ZLWK�WKH�QXPEHU�RI�REMHFWV�EHLQJ�IUHHG��WKLV�UHVXOWV�LQ�QHZ�PHPRU\�
DOORFDWLRQ�FDOOV�IDLOLQJ��HYHQ�ZKHQ�WKHUH�LV�SOHQW\�RI�IUHH�PHPRU\��RQO\�DOO�RI�LW�LV�FXUUHQWO\�ZDLWLQJ�WR�EH�PDUNHG�IUHH�
E\�WKH�JDUEDJH�FROOHFWRU����

,Q�VRPH�VHQVH�-DYD�DSSOLFDWLRQV�FDQ�EHFRPH�D�YLFWLP�RI�WKHLU�RZQ�VXFFHVV��VLQFH�DV�VRRQ�DV�WKH\�EHFRPH�SRSXODU�WKH�
JDUEDJH�FROOHFWRU�VORZV�GRZQ��,Q�('+��ZH�VROYHG�WKLV�SUREOHP�E\�ZULWLQJ�DQRWKHU�:HE�6HUYHU�SOXJ�LQ�ZKLFK�DOORZHG�
XV�WR�DXWRPDWLFDOO\�VSUHDG�WKH�XVHUV�RYHU�VHYHUDO�-90V��DW�WKH�WLPH�RI�ZULWLQJ�ZH�DUH�XVLQJ����-90V�DOO�UXQQLQJ�RQ�WKH�
VDPH�SK\VLFDO�FRPSXWHU���

�
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�
/RDG�EDODQFLQJ�DFURVV�PXOWLSOH�-DYD�9LUWXDO�PDFKLQHV�

7KH�ORDG�EDODQFLQJ�DOJRULWKP�WKDW�ZH�HPSOR\�LV�YHU\�VLPSOH��WKH�XVHU�,'�WKDW�LV�KHOG�LQ�WKHLU�HQFU\SWHG�FRRNLH�
GHWHUPLQHV�WKH�FKRLFH�RI�-90��6LQFH�WKH�XVHU�,GV�DUH�HIIHFWLYHO\�UDQGRPO\�GLVWULEXWHG�DFURVV�RXU�XVHUV��WKLV�JLYHV�XV�D�
UHDVRQDEO\�EDODQFHG�ORDG��

�

:25.)/2:�$7�&(51�
:RUNIORZ�DW�&(51�LQYROYHV�WKH�URXWLQJ�RI�DQ�HOHFWURQLF�GRFXPHQW�WR�WKH�SHRSOH�WKDW�DUH�UHTXLUHG�WR�DSSURYH�LW��
$SSURYDO�RI�D�GRFXPHQW�LQYROYHV�WKH�XVHU�HQWHULQJ�WKHLU�DXWKRUL]DWLRQ�SDVVZRUG�LQ�D�VSHFLDOO\�HQFU\SWHG�ILHOG�LQ�WKH�
GRFXPHQW��:H�LQFUHDVH�WKH�VHFXULW\�RI�WKH�+7736�FRQQHFWLRQ�WR�RXU�ZHE�VHUYHU�E\�PDVNLQJ�WKHLU�DXWKRUL]DWLRQ�
SDVVZRUG�XVLQJ�D�-DYD6FULSW�LPSOHPHQWDWLRQ�RI�WKH�0'��DOJRULWKP�SOXV�D�XQLTXH�¶$XWKRUL]DWLRQ�.H\·�JHQHUDWHG�E\�
RXU�VHUYHU��2XU�RZQ�DXGLWRUV�DQG�DOO�RI�WKH�H[WHUQDO�LQVWLWXWHV�WKDW�XVH�('+�KDYH�DFFHSWHG�WKLV�DXWKRUL]DWLRQ�
SDVVZRUG�DV�HTXLYDOHQW�WR�D�SDSHU�VLJQDWXUH��

2QH�RI�WKH�FRPSOH[LWLHV�RI�WKH�VLWXDWLRQ�DW�&(51�LV�WKH�HQRUPRXV�QXPEHU�RI�VSHFLDO�ZRUNIORZV�WKDW�ZH�UHTXLUH��7KH�
URXWLQJ�RI�ILQDQFLDO�GRFXPHQWV�KDV�WR�WDNH�LQWR�FRQVLGHUDWLRQ�QRW�RQO\�&(51·V�RZQ�ILQDQFLDO�UXOHV��EXW�DOVR�WKH�
UHTXLUHPHQWV�RI�RWKHU�LQVWLWXWHV�IRU�ZKRP�&(51�VSHQGV�PRQH\��$GGLWLRQDOO\�GLIIHUHQW�ZRUNLQJ�SUDFWLFHV�ZLWKLQ�WKH�
RUJDQL]DWLRQ�DUH�DOVR�VXSSRUWHG�ZKLFK�PHDQV�WKDW�FXUUHQWO\�WKHUH�DUH�DURXQG�����GLIIHUHQW�SDWKV�WKDW�FDQ�EH�FKRVHQ�
GHSHQGLQJ�RQ�WKH�W\SH�RI�GRFXPHQW��ZKR�FUHDWHG�LW��DQG�ZKRVH�PRQH\�LV�EHLQJ�VSHQW��
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:LWKLQ�2UDFOH�:RUNIORZ�%XLOGHU�ZH�KDYH�GHILQHG�KRZ�HDFK�GRFXPHQW�VKRXOG�EH�URXWHG��)RU�H[DPSOH�IRU�D�3XUFKDVH�
2UGHU�WKH�ZRUNIORZ�SURFHVV�LV�GHILQHG�DV�VKRZQ�EHORZ��

�

�
([DPSOH�3XUFKDVH�2UGHU�5RXWLQJ�

7KLV�PD\�ORRN�VLPSOH��EXW�HDFK�RI�WKH�VWHSV�LQ�WKH�GLDJUDP�LWVHOI�H[SDQGV�WR�DQRWKHU�VXE�SURFHVV�VXFK�DV�WKDW�VKRZQ�
LQ�WKH�GLDJUDP�EHORZ��ZKHUH�WKH�&(51�6WDQGDUG�)LQDQFLDO�5RXWLQJ�LV�GHILQHG��

�
6WDQGDUG�)LQDQFLDO�5RXWLQJ�

6,*1$785(�5,*+76�'$7$%$6(�
,Q�RUGHU�WKDW�WKH�ZRUNIORZ�V\VWHP�LV�DEOH�WR�GHFLGH�ZKR�KDV�WKH�ULJKW�WR�VLJQ�IRU�D�SDUWLFXODU�VWHS�LQ�WKH�ZRUNIORZ�
SURFHVV�ZH�KDYH�D�GDWDEDVH�RI�VLJQDWXUH�ULJKWV�IRU�HYHU\�ZRUNIORZ�DFWLRQ��0RVW�RI�WKH�GDWD�LQ�WKLV�VLJQDWXUH�ULJKWV�
GDWDEDVH�LV�GHULYHG�DXWRPDWLFDOO\�IURP�RXU�FRUSRUDWH�GDWDEDVHV��7KH�RUJDQL]DWLRQ�VWUXFWXUH�IURP�RXU�KXPDQ�UHVRXUFHV�
GDWDEDVH�LV�PHUJHG�ZLWK�GDWD�IURP�RXU�ILQDQFLDO�V\VWHP�WR�REWDLQ�D�GDWDEDVH�RI�ZKDW�DFFRXQWV�VRPHRQH�FDQ�VSHQG�
IURP�DQG�WR�ZKDW�OLPLW��

7KH�GLDJUDP�RQ�WKH�QH[W�SDJH�VKRZV�WKH�EDVLF�DUUDQJHPHQW�RI�WKH�RUJDQL]DWLRQ��&(51�LV�GLYLGHG�LQWR�IRXU�6HFWRUV��
HDFK�RI�ZKLFK�LV�VSOLW�LQWR�WKUHH�RU�IRXU�'LYLVLRQV��ZKLFK�DUH�LQ�WXUQ�VSOLW�LQWR�*URXSV��ZKLFK�DUH�IXUWKHU�VSOLW�LQWR�
6HFWLRQV���

������������������������������������������������������
��6RPH�6XE�6HFWLRQV�DOVR�H[LVW�DW�&(51���
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… 

CERN 

�
6LPSOLILHG�6WUXFWXUH�RI�&(51�

,Q�WKH�$GPLQLVWUDWLRQ�'LYLVLRQ�ZH�GHILQH�WKDW�D�*URXS�/HDGHU�FDQ�VSHQG�XS�WR��������)UDQFV��DERXW�86��������RQ�
DQ\�DFFRXQW�LQ�WKHLU�JURXS��DQG�WKDW�D�VHFWLRQ�OHDGHU�FDQ�VSHQG�XS�WR�������)UDQFV��DERXW�86��������RQ�DQ\�DFFRXQW�
LQ�WKHLU�VHFWLRQ��7KLV�PHDQV�WKDW�HLWKHU�WKH�*URXS�/HDGHU�RU�WKH�6HFWLRQ�/HDGHU�FDQ�VLJQ�D�GRFXPHQW�IRU�����)UDQFV��
KRZHYHU�WKH�VLJQDWXUH�ULJKWV�DUH�DXWRPDWLFDOO\�SULRULWL]HG��VXFK�WKDW�WKH�VHFWLRQ�OHDGHU�ZLOO�EH�VHOHFWHG�ILUVW��7KH�*URXS�
/HDGHU�ZRXOG�EH�DVNHG�WR�VLJQ�RQO\�LI�WKH�6HFWLRQ�/HDGHU�ZDV�XQDYDLODEOH��IRU�H[DPSOH��RQ�DEVHQW�GXH�WR�WUDLQLQJ��
YDFDWLRQ��HWF����

�.�&+)�6LJQDWXUH

�7LPHRXW!

5HMHFWHG

$SSURYHG

�
$�W\SLFDO�6LJQDWXUH�$FWLRQ�

,Q�D�W\SLFDO�URXWLQJ�GHILQLWLRQ�WKHUH�DUH�PDQ\�VLJQDWXUH�DFWLRQV��IRU�H[DPSOH�ILQDQFLDO�GRFXPHQWV�UHTXLUH�DW�OHDVW�RQH�
VLJQDWXUH�WR�DXWKRUL]H�SD\PHQW��7KHVH�DFWLRQV�DSSHDU�RQ�WKH�GLDJUDP�OLNH�WKH�H[DPSOH�VKRZQ�DERYH��:KHQ�WKH�
ZRUNIORZ�UHDFKHV�WKLV�VWHS�LQ�WKH�URXWLQJ�D�VSHFLDO�VWRUHG�SURFHGXUH�LV�FDOOHG�ZKLFK�GHWHUPLQHV�ZKR�KDV�WKH�ULJKW�WR�
VLJQ�IRU�WKH�H[SHQGLWXUH�DFFRUGLQJ�WR�RXU�VLJQDWXUH�ULJKW�GDWDEDVH��7KH�SURFHGXUH�WKHQ�XVHV�RXU�KXPDQ�UHVRXUFHV�
GDWDEDVH�WR�VHOHFW�WKH�ILUVW�SHUVRQ�WKDW�KDV�WKH�ULJKW�WR�VLJQ�DQG�LV�QRW�DEVHQW��

&217(17�%$6('�:25.)/2:�
$W�PDQ\�SRLQWV�ZLWKLQ�WKH�ZRUNIORZ�LW�LV�QHFHVVDU\�WR�LQWHUURJDWH�VSHFLILF�SURSHUWLHV�RI�WKH�GRFXPHQW��IRU�H[DPSOH�
WKH�WRWDO�SULFH�RI�WKH�SXUFKDVH��RU�WKH�QDPH�RI�WKH�H[WHUQDO�VXSSOLHU���,Q�2UDFOH�:RUNIORZ�WKLV�LV�DFKLHYHG�E\�ZULWLQJ�D�
XVHU�GHILQHG�VWRUHG�SURFHGXUH�WKDW�LV�FDOOHG�E\�WKH�ZRUNIORZ�HQJLQH�GXULQJ�WKH�URXWLQJ��1RUPDOO\�WKLV�VWRUHG�
SURFHGXUH�ZRXOG�EH�ZULWWHQ�LQ�3/�64/�EXW�EHFDXVH�DOO�RI�RXU�HOHFWURQLF�GRFXPHQWV�DUH�ZULWWHQ�LQ�-DYD�LW�ZRXOG�EH�
XVHIXO�WR�EH�DEOH�WR�UH�XVH�WKH�-DYD�LPSOHPHQWDWLRQ��%\�UXQQLQJ�2UDFOH�:RUNIORZ�ZLWKLQ�DQ�2UDFOH��L�GDWDEDVH�LW�LV�
SRVVLEOH�WR�ZULWH�VWRUHG�SURFHGXUHV�GLUHFWO\�LQ�-DYD�DQG�LQ�WKLV�ZD\�2UDFOH�ZRUNIORZ�FDQ�GLUHFWO\�FDOO�WKH�
getTotal()�PHWKRG�RI�RXU�3XUFKDVH�2UGHU�&%2��WKXV�HOLPLQDWLQJ�DQ\�WKH�DGGLWLRQDO�PDLQWHQDQFH�FDXVHG�E\�
GXSOLFDWHG�FRGH�LQ�-DYD�DQG�3/�64/��

&21&/86,216�
3UREDEO\�WKH�PRVW�LPSRUWDQW�FRQFOXVLRQ�WKDW�ZH�FDQ�PDNH�IURP�RXU�H[SHULHQFH�LV�WKDW�LW�LV�SRVVLEOH�WR�FUHDWH�D�
VXFFHVVIXO�PXOWL�OLQJXDO�KLJK�SHUIRUPDQFH�(�FRPPHUFH�DSSOLFDWLRQ�XVLQJ�-DYD�6HUYOHWV��:H�KDYH�IRXQG�-DYD�WR�EH�DQ�
H[FHOOHQW�FKRLFH�IRU�VHUYHU�VLGH�DSSOLFDWLRQV��LWV�VWDELOLW\�DQG�HDVH�RI�GHYHORSPHQW�PDNH�LW�SRVVLEOH�IRU�UHODWLYHO\�VPDOO�
SURJUDPPLQJ�WHDPV�WR�UDSLGO\�SURGXFH�KLJK�TXDOLW\�DQG�UHOLDEOH�V\VWHPV��
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:H�KDYH�IRXQG�WKDW�D�ZHOO�GHVLJQHG�GHYHORSPHQW�HQYLURQPHQW�LV�YLWDO�WR�WKH�VXFFHVV�RI�SURMHFWV�VXFK�DV�WKHVH��
,QWURGXFWLRQ�RI�FRGLQJ�VWDQGDUGV�ZLWK�IRUPDO�FRGH�UHYLHZV�JUHDWO\�LQFUHDVHV�WKH�TXDOLW\�RI�WKH�VRIWZDUH��$GGLWLRQDOO\��
E\�UHYLHZLQJ�DQRWKHU�GHYHORSHUV�FRGH�RWKHU�WHDP�PHPEHUV�DUH�DOVR�DZDUH�KRZ�RWKHU�SDUWV�RI�WKH�V\VWHP�ZRUN��DQG�
DUH�WKHQ�DEOH�WR�WUDFN�GRZQ�DQ\�EXJV�ZKHQ�WKH\�DULVH��

6(59(5�6,'(�9$/,'$7,21�
$W�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�ZH�KDG�PDQ\�GHEDWHV�DV�WR�WKH�QHHG�IRU�FOLHQW�VLGH��-DYD6FULSW��YDOLGDWLRQ��6RPH�
PHPEHUV�RI�WKH�GHVLJQ�WHDP�IHOW�WKDW�LW�ZDV�HVVHQWLDO�WKDW�ZH�SHUIRUP�ORFDO�YDOLGDWLRQ�EHIRUH�ZH�VHQW�DQ\�GDWD�WR�WKH�
VHUYHU��&OHDUO\�WKH�EHQHILW�ZRXOG�EH�LQ�WHUPV�RI�UHVSRQVLYHQHVV��EXW�DW�D�VLJQLILFDQW�FRVW�LQ�WHUPV�RI�PDLQWDLQDELOLW\��
-DYD6FULSW�LPSOHPHQWDWLRQV�YDU\�HQRUPRXVO\�EHWZHHQ�EURZVHUV��HYHQ�EHWZHHQ�WKH�VDPH�YHUVLRQ�RQ�GLIIHUHQW�
SODWIRUPV��PHDQLQJ�WKDW�ZH�ZRXOG�KDYH�WR�WHVW�RQ�DOO�RI�WKH�SODWIRUP�EURZVHU�FRPELQDWLRQV��ZH�KDYH�DURXQG�����
DFFHVVLQJ�RXU�VLWH����&RXSOHG�ZLWK�WKLV�LV�WKH�IDFW�WKDW�-DYD6FULSW�LV�QRW�-DYD��WKHUHIRUH�ZH�FRXOG�QRW�GLUHFWO\�UH�XVH�WKH�
YDOLGDWLRQ�FRGH�WKDW�ZH�DQ\ZD\�QHHGHG�WR�ZULWH�RQ�WKH�VHUYHU��ZH�FRXOG�QRW�UHO\�RQ�WKH�FOLHQW�VLGH�YDOLGDWLRQ�VLQFH�LW�LV�
WULYLDO�WR�E\SDVV�LW���

)LQDOO\�ZH�DJUHHG�WKDW�ZH�ZRXOG�PLQLPL]H�WKH�DPRXQW�RI�-DYD6FULSW�RQ�WKH�FOLHQW�DQG�SHUIRUP�DOO�RI�WKH�YDOLGDWLRQ�RQ�
WKH�VHUYHU��,Q�IDFW�WKH�RQO\�-DYD6FULSW�WKDW�ZH�QRZ�KDYH�LV�WR�PDNH�WKH�(QWHU�NH\�VXEPLW�WKH�IRUP�DQG�WR�FRS\�ILHOGV�
EHWZHHQ�ORRNXS�VFUHHQV��

,Q�SURGXFWLRQ�VHUYHU�VLGH�YDOLGDWLRQ�LV�IDVW�HQRXJK��ZH�KDYH�SHUVRQDOO\�XVHG�('+�RYHU���NELW�PRGHP�OLQNV�DQG�ORQJ�
GLVWDQFH�,QWHUQHW�FRQQHFWLRQ�ZLWKRXW�SUREOHP��%\�KDYLQJ�DOO�RI�WKH�EXVLQHVV�ORJLF�ORFDWHG�LQ�D�VLQJOH�SODFH�ZH�KDYH�D�
PRUH�PDLQWDLQDEOH�V\VWHP�ZLWKRXW�DQ\�SRVVLELOLW\�RI�LQFRQVLVWHQW�FKHFNV�EHLQJ�PDGH�E\�GLIIHUHQW�SDUWV�RI�WKH�V\VWHP��

7+(�)8785(�
&XUUHQWO\�ZH�DUH�XVLQJ����LQVWDQFHV�RI�6XQV�FODVVLF�-90�ZLWK�D�VWDQGDUG�-,7�FRPSLOHU��*UDGXDOO\�WKH�QXPEHU�RI�-90V�
KDV�LQFUHDVHG�DV�WKH�VLWH�ZDV�VXEMHFW�WR�PRUH�DQG�PRUH�ORDG��LQLWLDOO\�ZH�KDG�MXVW���-90V���$OWKRXJK�FXUUHQWO\�WKLV�LV�D�
VWDEOH�FRQILJXUDWLRQ�ZH�FDQQRW�FRQWLQXH�WR�LQFUHDVH�WKH�QXPEHU�RI�-90�LQGHILQLWHO\��HDFK�-90�FRQVXPHV�DURXQG�
��0E�RI�PHPRU\�ZLWK�DERXW���0E�UHVLGHQW���,Q�WKH�IXWXUH�ZH�SODQ�WR�UXQ�DOO�RI�WKH�6HUYOHWV�GLUHFWO\�ZLWKLQ�WKH�
-6HUYHU�-90��

$V�PHQWLRQHG�HDUOLHU��ZLWKLQ�-6HUYHU�HDFK�VHVVLRQ�DSSHDUV�WR�KDYH�LWV�RZQ�SULYDWH�-90�\HW�WKH�PHPRU\�RYHUKHDG�SHU�
VHVVLRQ�LV�LQ�WKH�RUGHU�RI���NE\WHV��:KDW�WKLV�PHDQV�LV�WKDW�ZH�FDQ�DIIRUG�WR�DOORFDWH�D�VHSDUDWH�VHVVLRQ��DQG�-90��WR�
HDFK�FRQQHFWHG�XVHU��DQG�E\�GRLQJ�VR�WKLV�DOORZV�XV�WR�PDNH�XVH�RI�H[LVWLQJ�DGPLQLVWUDWLRQ�WRROV�WR�FRQWURO�WKH�DFWLYLW\�
RI�WKH�XVHUV��

&XUUHQWO\�PDQ\�XVHUV�VKDUH�WKH�VDPH�-90�DQG�FRPPXQLFDWH�ZLWK�WKH�GDWDEDVH�YLD�D�VKDUHG�SRRO�RI�GDWDEDVH�
FRQQHFWLRQV��%\�VKDULQJ�D�VLQJOH�-90�LV�LW�DOPRVW�LPSRVVLEOH�WR�SUHYHQW�WKH�DFWLYLW\�RI�RQH�XVHU�IURP�DIIHFWLQJ�WKH�
RWKHUV��

 

�
6KDUHG�-90��$�VLQJOH�XVHU�FDQ�GRPLQDWH�

 

�
3ULYDWH�-90V��(DFK�XVHU�LV�ERXQGHG�E\�WKH�-90�

&RQYHUVHO\��E\�XVLQJ�-6HUYHU�WKH�DPRXQW�RI�UHVRXUFHV�FRQVXPHG�E\�D�VHVVLRQ�FDQ�EH�VWULFWO\�FRQWUROOHG�XVLQJ�VWDQGDUG�
2UDFOH�WRROV��/LPLWV�RQ�PHPRU\��&38��HWF��FDQ�DOO�EH�VHW��

:H�KDYH�DOUHDG\�UXQ�WHVWV�RQ�XVLQJ�2UDFOH��L�UHOHDVH����YHUVLRQ���������ZLWK�YHU\�HQFRXUDJLQJ�UHVXOWV��GXULQJ�WKH�
SUHVHQWDWLRQ�LQ�2FWREHU�ZH�ZLOO�SUHVHQW�RXU�ILQGLQJV�LQ�PRUH�GHWDLO��
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&217$&7�,1)250$7,21�
)RU�PRUH�LQIRUPDWLRQ�UHJDUGLQJ�RXU�ZRUN�RQ�2UDFOH�:RUNIORZ�ZH�FDQ�EH�FRQWDFWHG�YLD�H�PDLO�DW��
'HUHN�0DWKLHVRQ#FHUQ�FK�DQG�-DPHV�3XUYLV#FHUQ�FK� 

�

5()(5(1&(6�
>&(51@ �������������������� &(51���(XURSHDQ�/DERUDWRU\�IRU�3DUWLFOH�3K\VLFV��*HQHYD��6ZLW]HUODQG�

KWWS���ZZZ�FHUQ�FK��
�
�>&2',1*@ ������������ ('+�-DYD�&RGLQJ�6WDQGDUGV�

KWWS���DLV�FHUQ�FK�DSSV�HGK�&RGLQJ6WDQGDUGV�

�
>(-%@ ������������������������� -DYD6RIW���(QWHUSULVH�-DYD�%HDQV�6SHFLILFDWLRQ����

KWWS���ZZZ�MDYDVRIW�FRP�SURGXFWV�HME�LQGH[�KWPO��
�
>-6$@�������������������������� -DYD6RIW���-DYD��6HUYOHW�$3,���

KWWS���ZZZ�MDYDVRIW�FRP�SURGXFWV�VHUYOHW�LQGH[�KWPO��
�
>:)0&@�������������������:RUNIORZ�0DQDJHPHQW�&RDOLWLRQ���7HUPLQRORJ\�	�*ORVVDU\���

KWWS���ZZZ�DLLP�RUJ�ZIPF�VWDQGDUGV�GRFV�JORVVDU\�SGI��
�
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