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� :K\�L%XV"
L%XV�LV�D������-DYD70�PLGGOHZDUH�DLPHG�WR�VXSSRUW�LQWUDQHW�DSSOLFDWLRQV�VXFK�DV�
FRQWHQW�GHOLYHU\�V\VWHPV��JURXSZDUH��ILQDQFLDO�QHZV�GLVWULEXWLRQ�V\VWHPV��
IDXOW�WROHUDQW�FOLHQW�VHUYHU�V\VWHPV��DQG�PXOWLPHGLD�DSSOLFDWLRQV��L%XV�SURYLGHV�
PXOWLFDVW�FKDQQHOV�WKDW�DOORZ�-DYD�DSSOLFDWLRQV�WR�LQWHUDFW�E\�D�SXVK�SXOO�VXEVFULEH�
FRPPXQLFDWLRQ�SDUDGLJP��7KH�V\VWHP�LV�FRQFHLYHG�WR�UXQ�DWRS�7&3�DQG�,3�PXOWL�
FDVW��%HVLGHV�VHUYLQJ�DV�D�YHUVDWLOH�FRPPXQLFDWLRQ�SODWIRUP��L%XV�DOVR�SHUIRUPV�FR�
RUGLQDWLRQ�WDVNV�VXFK�DV�QRWLI\LQJ�DSSOLFDWLRQV�ZKHQ�RWKHU�DSSOLFDWLRQV�WKH\�
GHSHQG�RQ�VWDUW�RU�IDLO�
L%XV�FDQ�EH�XVHG�DORQJ�ZLWK�-'.�6HULDOL]DWLRQ��$:7��-DYD�%HDQV��-DYD�,'/��-DYD�0H�
GLD�)UDPHZRUN�DQG�RWKHU�SDFNDJHV�
L%XV�VXSSRUWV�WKH�GHYHORSPHQW�RI�ORFDWLRQ�LQGHSHQGHQW�DSSOLFDWLRQV�WKDW�DUH�UH�
ORFDWHG�IURP�RQH�PDFKLQH�WR�DQRWKHU�ZLWKRXW�DIIHFWLQJ�WKHLU�SHHU�DSSOLFDWLRQV��
7KH�L%XV�DUFKLWHFWXUH�KDV�QR�VLQJOH�SRLQW�RI�IDLOXUH�DQG�WKHUH�DUH�QR�EDFNJURXQG�
VHUYLFHV�WKDW�QHHG�WR�EH�SUHVHQW�LQ�RUGHU�WR�XVH�L%XV�
L%XV�SURYLGHV�D�TXDOLW\�RI�VHUYLFH�IUDPHZRUN�LQ�ZKLFK�DSSOLFDWLRQV�RQO\�SD\�IRU�VHU�
YLFHV�WKH\�QHHG��SURJUDPPHUV�UHTXHVW�TXDOLWLHV�RI�VHUYLFH�VXFK�DV�UHOLDEOH�DQG�XQ�
UHOLDEOH�PXOWLFDVW��UHOLDEOH�DQG�XQUHOLDEOH�SRLQW�WR�SRLQW�FRPPXQLFDWLRQ��DQG�
IDLOXUH�GHWHFWLRQ��7KH�SURWRFRO�FRPSRVLWLRQ�IUDPHZRUN�WKDW�LV�SDUW�RI�WKH�SDFNDJH�
DOORZV�SURJUDPPHUV�WR�H[WHQG�L%XV�ZLWK�\HW�XQVXSSRUWHG�TXDOLWLHV�RI�VHUYLFH��IRU�
H[DPSOH�PHVVDJH�FRPSUHVVLRQ�RU�HQFU\SWLRQ�
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� *HWWLQJ�6WDUWHG
L%XV�LV�EHVW�LQWURGXFHG�E\�SURYLGLQJ�D�VLPSOH�\HW�UHDOLVWLF�H[DPSOH�WKDW�XVHV�WKH�
SXVK�DQG�VXEVFULSWLRQ�$3,V�

��� $Q�([DPSOH�$SSOLFDWLRQ

&RQVLGHU�DQ�DSSOLFDWLRQ�WKDW�UHDGV�IRUHLJQ�H[FKDQJH�GDWD�IURP�D�VDWHOOLWH�IHHG�DQG�
WUDQVPLWV�WLFNV��WR�D�ODUJH�QXPEHU�RI�WUDGHU�ZRUNVWDWLRQV�IRU�GLVSOD\�LQ�D�$:7�ZLG�
JHW��7KH�DSSOLFDWLRQ�FRQVLVWV�RI�D�7LFN7DONHU�DQG�RI�D�7LFN/LVWHQHU�WRRO��
7KH�WDONHU�UXQV�RQ�D�ZRUNVWDWLRQ�DWWDFKHG�WR�WKH�VDWHOOLWH�IHHG��LW�XVHV�WKH�JHW�
1H[W7LFN���PHWKRG�WR�UHDG�WKH�QH[W�WLFN�IURP�WKH�VDWHOOLWH�IHHG���7KH�WDONHU�
WKHQ�PXOWLFDVWV�WKH�WLFN�WR�DOO�UHFHLYHUV�
$�OLVWHQHU�DSSOLFDWLRQ�UHFHLYHV�WKRVH�WLFN�REMHFWV�DQG�SDVVHV�WKHP�DORQJ�WR�WKH�
GUDZ7LFN���PHWKRG�IRU�GLVSOD\��7KH�WDONHU�DSSOLFDWLRQ�FRQVLVWV�RI�FODVV�7LFN�
7DONHU�

LPSRUW�L%XV�
�
LPSRUW�)LQDQFLDO,QIR�7LFN�
LPSRUW�'DWD)HHGV�6DWHOOLWH)HHG�
���

���WLFN�WDONHU�DSSOLFDWLRQ�
SXEOLF�FODVV�7LFN7DONHU�^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJY>@�
�WKURZV�([FHSWLRQ
^

���GHFODUH�D�GHVWLQDWLRQ�85/��D�SURWRFRO�VWDFN
���IRU�UHOLDEOH�PXOWLFDVW��DQG�D�SRVWLQJ�REMHFW�
ILQDO�L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��6WRFN([�)HHG��
����������WLFNV���

ILQDO�6WDFN�VWDFN� �QHZ�6WDFN��5HOLDEOH���
ILQDO�3RVWLQJ�SRVWLQJ� �QHZ�3RVWLQJ���

���FRQQHFW�WR�WKH�VDWHOOLWH�IHHG�
ILQDO�6DWHOOLWH)HHG�VDWHOOLWH�

 �QHZ�6DWHOOLWH)HHG��5HXWHUV�7ULDUFK����

���DOORFDWH�RQH�VORW�LQ�WKH�SRVWLQJ�
SRVWLQJ�VHW/HQJWK����

���UHJLVWHU�WKLV�DSSOLFDWLRQ�DV�D�WDONHU�RQ�WKH�WLFN�FKDQQHO�
VWDFN�UHJLVWHU7DONHU�XUO��

�� $�WLFN�LV�D�XQLW�RI�ILQDQFLDO�LQIRUPDWLRQ��VXFK�DV�WKH�86�'ROODU���<HQ�H[FKDQJH�UDWH�DW�D�JLYHQ�SRLQW�LQ�WLPH�
�� +HUH�ZH�DVVXPH�WKDW�WKH�VDWHOOLWH�VRIWZDUH�EXIIHUV�LQFRPLQJ�WLFNV�DQG�WKDW�JHW1H[W7LFN���UHDGV�IURP�WKH�
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3DJH�� 3URJUDPPHU·V�0DQXDO



���LQ�D�ORRS��JHW�WKH�QH[W�WLFN�DQG�SXVK�LW�
IRU������^

���JHW�WKH�QH[W�WLFN�IURP�VDWHOOLWH�IHHG�
ILQDO�7LFN�W� �VDWHOOLWH�JHW1H[W7LFN���

���PXOWLFDVW�WKH�WLFN�
SRVWLQJ�VHW2EMHFW����W��
VWDFN�SXVK�XUO��SRVWLQJ��

`
`

`

7KH�OLVWHQHU�DSSOLFDWLRQ�FRQVLVWV�RI�FODVV�7LFN/LVWHQHU�DQG�7LFN'LVSDWFK��
L%XV�IHHGV�LQFRPLQJ�WLFNV�LQWR�D�7LFN'LVSDWFK�REMHFW�E\�FDOOLQJ�LWV�GLVSDWFK�
3XVK�PHWKRG�

LPSRUW�L%XV�
�
LPSRUW�)LQDQFLDO,QIR�7LFN�
LPSRUW�)LQDQFLDO,QIR�*UDSK:LGJHW�
���

���WLFN�OLVWHQHU�DSSOLFDWLRQ�
SXEOLF�FODVV�7LFN/LVWHQHU�^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJY>@�
�WKURZV�([FHSWLRQ

����^
���GHFODUH�D�GHVWLQDWLRQ�85/�DQG�D�SURWRFRO�VWDFN
���IRU�UHOLDEOH�PXOWLFDVW��PXVW�PDWFK�WKH�WDONHU�DSSOLFDWLRQ��
ILQDO�L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��6WRFN([�)HHG��
����������WLFNV���
ILQDO�6WDFN�VWDFN� �QHZ�6WDFN��5HOLDEOH���

���FUHDWH�D�UHFHLYHU�REMHFW�WKDW�GLVSDWFKHV�LQFRPLQJ�SRVWLQJV�
ILQDO�7LFN'LVSDWFK�GLVS� �QHZ�7LFN'LVSDWFK���

���VXEVFULEH�WKH�UHFHLYHU�REMHFW�WR�WKH�WLFN�FKDQQHO�
VWDFN�VXEVFULEH�XUO��GLVS��

���ZDLW�IRU�LQFRPLQJ�SRVWLQJV�
VWDFN�ZDLW7LOO([LW���

`
`

���7KLV�FODVV�LV�QHHGHG�IRU�UHFHLYLQJ�3RVWLQJV�RQ�WKH�WLFN�FKDQQHO�
FODVV�7LFN'LVSDWFK�LPSOHPHQWV�L%XV�5HFHLYHU�^

SXEOLF�YRLG�GLVSDWFK3XVK�L%XV85/�VRXUFH��3RVWLQJ�S�
^

���UHWULHYH�WKH�WLFN�IURP�WKH�SRVWLQJ�
7LFN�W� ��7LFN�S�JHW2EMHFW����

���GUDZ�WKH�WLFN�LQ�D�$:7�JUDSK�ZLGJHW�
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JUDSKB�GUDZ7LFN�W��
`

����HUURU�DQG�GLVSDWFK3XOO�PHWKRG�QRW�VKRZQ�KHUH��

SULYDWH�*UDSK:LGJHW�JUDSKB� �QHZ�*UDSK:LGJHW��7LFN�'LVSOD\���
`

��� 6HQGLQJ�DQG�5HFHLYLQJ�'DWD

,Q�WKH�H[DPSOH�DERYH�WLFNV�DUH�WUDQVPLWWHG�HIILFLHQWO\�E\�PXOWLFDVW��L%XV�H[SORLWV�
KDUGZDUH�PXOWLFDVW�IDFLOLWLHV�DV�DYDLODEOH�LQ�(WKHUQHW�DQG�7RNHQULQJ�/$1V��7KH�QHW�
ZRUN�ORDG�LV�WKXV�FRQVWDQW�DQG�LQGHSHQGHQW�RI�WKH�QXPEHU�RI�7LFN/LVWHQHUV�
WKDW�WDS�LQWR�WKH�WLFN�FKDQQHO��<RX�FDQ�UHORFDWH�WDONHUV�DQG�OLVWHQHUV�IURP�RQH�PD�
FKLQH�WR�DQRWKHU�G\QDPLFDOO\�ZLWKRXW�QHHG�WR�UHVWDUW�DQ\�RI�WKHLU�SHHU�DSSOLFD�
WLRQV��L%XV�HQDEOHV�D�PRGHO�RI�VSRQWDQHRXV�QHWZRUNLQJ�ZKHUH�DSSOLFDWLRQV�MRLQ�
DQG�OHDYH�FKDQQHOV�G\QDPLFDOO\�
1HLWKHU�UHJLVWULHV�QRU�QDPLQJ�VHUYLFHV�QHHG�WR�EH�FRQWDFWHG�E\�L%XV�ZKHQ�DQ�DS�
SOLFDWLRQ�UHTXHVWV�WR�MRLQ�D�FKDQQHO��L%XV�SURYLGHV�WKH�DEVWUDFWLRQ�RI�D�XELTXLWRXV�
LQIRUPDWLRQ�EXV�RQ�EHKDOI�RI�ZKLFK�DSSOLFDWLRQV�H[FKDQJH�HYHQWV�
&ODVV�7LFN�RQO\�QHHGV�WR�LPSOHPHQW�LQWHUIDFH�MDYD�LR�6HULDOL]DEOH�LQ�RU�
GHU�WR�EH�WUDQVPLWWHG�YLD�DQ�L%XV�FKDQQHO��$�7LFN�REMHFW�ZRXOG�W\SLFDOO\�SURYLGH�
D�VWULQJ�GHVFULELQJ�D�FURVV�UDWH��IRU�H[DPSOH��86'�-3<���DQG�DQ�H[FKDQJH�UDWH��
IRU�H[DPSOH���������
L%XV�LPSOHPHQWV�D�SXEOLFDWLRQ�VXEVFULSWLRQ�SDUDGLJP�ZKHUH�VHOI�GHVFULELQJ�GDWD�
REMHFWV��FDOOHG�SRVWLQJV�LQ�L%XV�WHUPLQRORJ\��DUH�LQMHFWHG�LQWR�FRPPXQLFDWLRQ�
FKDQQHOV��&RPPXQLFDWLRQ�LV�W\SLFDOO\�RQH�WR�PDQ\�DQG�DV\QFKURQRXV��DOWKRXJK�
SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�DQG�V\QFKURQRXV�LQYRFDWLRQ�DUH�VXSSRUWHG�DV�ZHOO��
7DONHU�DSSOLFDWLRQV�SXVK�SRVWLQJV�LQWR�RQH�RU�PRUH�FKDQQHOV��OLVWHQHU�DSSOLFDWLRQV�
VXEVFULEH�WR�RQH�RU�PRUH�FKDQQHOV�WR�UHFHLYH�SRVWLQJV��,Q�DGGLWLRQ�D�SXOO�RSHUD�
WLRQ�LV�SURYLGHG�WKDW�ZRUNV�PXFK�OLNH�50,��3XOO�LV�D�WZR�ZD\�RSHUDWLRQ�XVHG�WR�H[�
SOLFLWO\�UHTXHVW�GDWD�IURP�DQ�L%XV�DSSOLFDWLRQ�
$�TXDOLW\�RI�VHUYLFH�VXFK�DV�UHOLDEOH�PXOWLFDVW�RU�HQFU\SWHG�FRPPXQLFDWLRQ�LV�WLHG�
WR�D�FKDQQHO��,Q�L%XV�D�TXDOLW\�RI�VHUYLFH�LV�UHSUHVHQWHG�E\�D�SURWRFRO�VWDFN��7DONHUV�
DQG�OLVWHQHUV�QHHG�WR�DJUHH�RQ�D�85/�DQG�RQ�D�SURWRFRO�VWDFN�WR�H[FKDQJH�LQIRU�
PDWLRQ�

��� &RQILJXULQJ�<RXU�(QYLURQPHQW

,Q�RUGHU�WR�EXLOG�DQG�UXQ�L%XV�DSSOLFDWLRQV�\RX�QHHG�D�FRS\�RI�-'.�������RU�KLJKHU��
7KH�ORFDWLRQ�RI�WKH�L%XV�MDU�ILOH�QHHGV�WR�EH�LQFOXGHG�LQ�\RXU�&/$663$7+�HQ�
YLURQPHQW�YDULDEOH��)RU�H[DPSOH
VHWHQY�&/$663$7+���^&/$663$7+`��XVU�ORFDO�OLE�MDYD�LEXV�MDU�
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7R�WHVW�\RXU�VHW�XS�HQWHU��MDYDS�L%XV�6WDFN��7KLV�ZLOO�SULQW�WKH�LQWHUIDFH�RI�
FODVV�6WDFN�VKRZLQJ�WKDW�WKH�L%XV�SDFNDJH�LV�DFFHVVLEOH�YLD�WKH�FODVV�SDWK�
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� 8QLIRUP�5HVRXUFH�/RFDWRUV
Û 6HH�L%XV�L%XV85/
$�L%XV85/�REMHFW�GHQRWHV�D�FRPPXQLFDWLRQ�FKDQQHO�E\�ZKLFK�-DYD�DSSOLFDWLRQV�
H[FKDQJH�SRVWLQJV��L%XV�85/V�DUH�RI�WKH�IRUP
LEXV����DGGUHVV!>��SRUW!@�VXEMHFW!

7KH�DGGUHVV�LV�D�FODVV�$��%��&�RU�'��PXOWLFDVW��,3�DGGUHVV�RU�D�KRVW�QDPH��,3�PXOWL�
FDVW�LV�WKH�SUHGRPLQDQW�FRPPXQLFDWLRQ�PHFKDQLVP�LQ�L%XV��3RLQW�WR�SRLQW�FRP�
PXQLFDWLRQ�LV�QRUPDOO\�XVHG�RQO\�ZLWKLQ�WKH�L%XV�VRIWZDUH�WR�GHOLYHU�
DFNQRZOHGJHPHQWV�DQG�FKDQQHO�PHPEHUVKLS�PDQDJHPHQW�PHVVDJHV��+RZHYHU��
SURJUDPPHUV�DUH�IUHH�WR�VXEVFULEH�DQG�WR�SRVW�WR�SRLQW�WR�SRLQW�85/V�E\�7&3�RU�
8'3��,I�QR�SRUW�QXPEHU�LV�VSHFLILHG�WKHQ�D�GHIDXOW�RI������LV�XVHG��,I���LV�SURYLGHG�
DV�WKH�SRUW�QXPEHU�WKHQ�L%XV�ZLOO�SLFN�WKH�QH[W�IUHH�SRUW�QXPEHU�DQG�DVVLJQ�LW�WR�
WKH�85/��7KLV�LV�XVHIXO�ZKHQ�FUHDWLQJ�VHUYHU�DSSOLFDWLRQV�WKDW�XVH�DQ�L%XV�7&3�VWDFN��
7KH�VXEMHFW�LV�DQ�DSSOLFDWLRQ�VSHFLILF�KLHUDUFKLFDO�VWULQJ�WR�IXOO\�GHQRWH�DQ�L%XV�
FRPPXQLFDWLRQ�FKDQQHO��7KH�IROORZLQJ�DUH�H[DPSOHV�RI�,3�PXOWLFDVW�85/V�
LEXV��������������Q\�VWRFNH[�$3/
LEXV��������������Q\�VWRFNH[�681
LEXV�������������������Q\�VWRFNH[�,%0
LEXV�������������LQKRXVH�WHOHFRQI���DP
LEXV�������������LQKRXVH�ILQDQFLDO�QHZV

7KH�IROORZLQJ�85/�GHQRWHV�D�SRLQW�WR�SRLQW�FKDQQHO�
LEXV���P\KRVW�VRPHZKHUH�FRP������VHUYLFHV�ILOHBVHUYHU

��� :K\�7KRVH�$GGUHVVHV"

$Q�HDUO\�GHVLJQ�GHFLVLRQ�ZDV�WKDW�L%XV�DSSOLFDWLRQV�VKRXOG�QRW�GHSHQG�RQ�WKH�
SUHVHQFH�RI�DQ\�L%XV�UHJLVWU\�RU�QDPH�VHUYHU��2QFH�\RX�KDYH�D�QHWZRUN�VHW�XS�EH�
WZHHQ�WZR�PDFKLQHV�\RX�DUH�DEOH�WR�UXQ�L%XV�DSSOLFDWLRQV��,3�PXOWLFDVW�DGGUHVVHV�
DUH�HPEHGGHG�LQWR�L%XV�85/V�VXFK�WKDW�QR�QDPH�VHUYHU�QHHGV�WR�EH�SUHVHQW��DQG�
WR�JLYH�\RX�PD[LPXP�IOH[LELOLW\�LQ�PDSSLQJ�KLJK�WUDIILF�FKDQQHOV�WR�,3�PXOWLFDVW�
DGGUHVVHV��7KH�L%XV85/)DFWRU\�FODVV�LV�SURYLGHG�IRU�PDNLQJ�WKH�FUHDWLRQ�RI�
85/V�DQG�WKH�DVVLJQPHQW�RI�,3�PXOWLFDVW�DGGUHVVHV�HDVLHU�

��� 85/�)DFWRU\

Û�6HH�L%XV�L%XV85/)DFWRU\

&ODVV�L%XV85/)DFWRU\�KHOSV�WKH�DSSOLFDWLRQ�GHYHORSHU�LQ�FUHDWLQJ�85/V�WKDW�
REH\�D�ZHOO�GHILQHG�IRUPDW��7KH�IDFWRU\�DOVR�SURYLGHV�IRU�DXWRPDWLF�DVVLJQPHQW�RI�
,3�PXOWLFDVW�QXPEHUV��)RU�WKDW�D�KDVK�DOJRULWKP�LV�DSSOLHG�WR�WKH�VXEMHFW�SDUW�RI�
WKH�85/�WR�FRPSXWH�D�,3�PXOWLFDVW�DGGUHVV��,W�LV�WKXV�JXDUDQWHHG�WKDW�D�JLYHQ�VXE�
3DJH��� 3URJUDPPHU·V�0DQXDO



MHFW�DOZD\V�PDSV�WR�WKH�VDPH�,3�PXOWLFDVW�DGGUHVV��:H�UHFRPPHQG�WKDW�\RX�DO�
ZD\V�UHO\�RQ�L%XV85/)DFWRU\�IRU�JHQHUDWLQJ�85/V�VLQFH�WKLV�DOORZV�\RX�WR�UXQ�
D�GLVWULEXWHG�DSSOLFDWLRQ�LQ�PXOWLSOH�V\VWHP�DUHDV�
7KH�85/�IDFWRU\�FRQVWUXFWV�85/V�RI�WKH�IRUP�
LEXV����DGGUHVV!>��SRUW!@��6\VWHP!��6HUYLFH!��9HUVLRQ!�6XEMHFW

���6\VWHP�GHQRWHV�WKH�V\VWHP�DUHD�WKH�DSSOLFDWLRQ�LV�UXQQLQJ�LQ��IRU�H[DPSOH��
SURGXFWLRQ�V\VWHP��WHVW�V\VWHP��RU�-RH·V�GHYHORSPHQW�V\VWHP��7KH�6\VWHP�
SDUW�FDQ�EH�VHW�RQO\�WKURXJK�WKH�L%XV6\VWHP�SURSHUW\�DV�GHVFULEHG�LQ�
$SSHQGL[ $��,W�GHIDXOWV�WR�WKH�QDPH�GHY�IRU�GHYHORSPHQW��7KH�UHPDLQLQJ�
WKUHH�FRPSRQHQWV�FDQ�EH�VHW�WKURXJK�WKH�L%XV85/)DFWRU\�PHWKRGV��

���6HUYLFH�SURYLGHV�WKH�QDPH�RI�WKH�L%XV�VHUYLFH�WKH�85/�LV�JHQHUDWHG�IRU��)RU�
H[DPSOH�6WRFN([�)HHG��9LGHRVHUYHU��'LUHFWRU\�����HWF�

���9HUVLRQ�SURYLGHV�WKH�YHUVLRQ�RI�WKH�DSSOLFDWLRQ��7KLV�DOORZV�\RX�WR�UXQ�
PXOWLSOH�YHUVLRQV�RI�WKH�VDPH�DSSOLFDWLRQ�VLPXOWDQHRXVO\�ZLWKRXW�KDYLQJ�WKH�
DSSOLFDWLRQV�LQWHUIHULQJ�ZLWK�HDFK�RWKHU�

���6XEMHFW�FRQWDLQV�D�VHUYLFH�VSHFLILF�KLHUDUFKLFDO�VXEMHFW��IRU�H[DPSOH�
�TXRWHV�VXQ���PRYLHV�IRUUHVWJXPS���LQTXLULHV��HWF�

��� 'HPXOWLSOH[LQJ

7KH�GHPXOWLSOH[LQJ�RI�L%XV�WUDIILF�LV�GRQH�SDUWO\�LQ�WKH�QHWZRUNLQJ�KDUG��DQG�VRIW�
ZDUH��DQG�SDUWO\�LQ�WKH�L%XV�VRIWZDUH��3RVWLQJV�WKDW�DUH�VHQW�WR�WZR�GLIIHUHQW�,3�
PXOWLFDVW�DGGUHVVHV�DUH�W\SLFDOO\�GHPXOWLSOH[HG�E\�WKH�QHWZRUN�FDUG��6RPH�(WKHU�
QHW�FDUGV�GR�WKLV�LQ�KDUGZDUH��RWKHU�OHDYH�WKH�GHPXOWLSOH[LQJ�WR�WKHLU�GHYLFH�GULYHU��
&KHFN�ZLWK�\RXU�FDUG�YHQGRU�IRU�GHWDLOV�
3RVWLQJV�SXVKHG�WR�85/V�WKDW�GLIIHU�RQO\�LQ�WKHLU�VXEMHFW�SDUW�DUH�GHPXOWLSOH[HG�E\�
L%XV��7KLV�PHDQV�WKDW�LI�\RXU�DSSOLFDWLRQ�LV�VXEVFULEHG�WR
LEXV�������������ZHDWKHU�GDLO\IRUHFDVW��WKHQ�SRVWLQJV�SXVKHG�WR
LEXV�������������PRYLHV�IRUUHVWJXPS�SURSDJDWH�XS�WR�\RXU�DSSOLFD�
WLRQ
V�L%XV�OD\HU�ZKHUH�WKH\�DUH�GLVFDUGHG��7KLV�FDQ�SODFH�D�VXEVWDQWLDO�FRPSXWD�
WLRQDO�EXUGHQ�RQ�DSSOLFDWLRQV��<RX�PLJKW�WKXV�ZDQW�WR�XVH�VHSDUDWH�,3�DGGUHVVHV�
IRU�WUDIILF�LQWHQVLYH�FKDQQHOV�WR�UHOLHYH�\RXU�&38�IURP�GRLQJ�WRR�PXFK�GHPXOWL�
SOH[LQJ�ZRUN�

��� &RGH�([DPSOH

7KH�IROORZLQJ�FRGH�IUDJPHQW�GHPRQVWUDWHV�WKH�FUHDWLRQ�RI�85/V�DQG�WKH�H[WUDF�
WLRQ�RI�LQIRUPDWLRQ�WKHUHRI�
���XVLQJ�WKH�L%XV85/�FODVV�GLUHFWO\��QRW�UHFRPPHQGHG��
L%XV85/�X�� �QHZ�L%XV85/��LEXV�������������������Q\�VWRFNH[�$3/���
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���XVLQJ�WKH�L%XV85/)DFWRU\��UHFRPPHQGHG��
L%XV85/�X�� �L%XV85/)DFWRU\�FUHDWH��6WRFN([�)HHG���

���������TXRWHV�VXQ���
L%XV85/�X�� �L%XV85/)DFWRU\�FUHDWH��9LGHRVHUYHU���

���������PRYLHV�IRUUHVWJXPS���
L%XV85/�X�� �L%XV85/)DFWRU\�FUHDWH��'LUHFWRU\������

���������LQTXLULHV���

���UHWXUQV���Q\�VWRFNH[�$3/�
6WULQJ�VXEMHFW� �X��JHW6XEMHFW���

���UHWXUQV������������
6WULQJ�DGGUHVV� �X��JHW$GGUHVV���

���UHWXUQV������
LQW�SRUW� �X��JHW3RUW���

���UHWXUQV�WKH�L%XV�GHIDXOW�SRUW��W\SLFDOO\������
LQW�GHI3RUW� �L%XV85/�JHW'HIDXOW3RUW���

���UHWXUQV��LEXV������������������������\RXU�QDPH!�
����6WRFN([�)HHG!�����!�TXRWHV�VXQ�
6WULQJ�XUO� �X��WR6WULQJ���

���
3DJH��� 3URJUDPPHU·V�0DQXDO



� 3URWRFRO�6WDFNV
Û�6HH�L%XV�6WDFN

7DONHUV�DQG�OLVWHQHUV�QHHG�WR�DJUHH�RQ�D�85/�DQG�RQ�D�SURWRFRO�VWDFN�WR�EH�DEOH
WR�H[FKDQJH�GDWD��$�SURWRFRO�VWDFN�UHSUHVHQWV�D�TXDOLW\�RI�VHUYLFH��426��VXFK�DV
UHOLDEOH�PXOWLFDVW�� UHOLDEOH�SRLQW�WR�SRLQW� VWUHDPLQJ�� HQFU\SWHG� FRPPXQLFDWLRQ�
DQG�VR�IRUWK��$�VWDFN�FRQVLVWV�RI�D�OLQHDU�OLVW�RI�SURWRFRO�REMHFWV��3RVWLQJV�DUH�DO�
ZD\V�SXVKHG�DQG�UHFHLYHG�RQ�EHKDOI�RI�VWDFNV��$SSOLFDWLRQ�PD\�XVH�PXOWLSOH�VWDFNV
VLPXOWDQHRXVO\�
$W�WKH�VHQGLQJ�VLGH��WKH�SRVWLQJ�WUDYHOV�GRZQ�WKH�VWDFN�IURP�WKH�WRSPRVW�WR�WKH
ERWWRPPRVW�SURWRFRO�REMHFW��7KH�ILUVW�SURWRFRO�REMHFW�PLJKW�HQFU\SW�WKH�SRVWLQJ�
WKH�VHFRQG�RQH�IUDJPHQW�ODUJH�SRVWLQJV�LQWR�FKXQNV�WKDW�ILW�LQ�D�QHWZRUN�SDFNHW�
WKH� WKLUG�RQH�EXIIHU� IUDJPHQWV� IRU� UHWUDQVPLVVLRQ��DQG� WKH�ERWWRPPRVW�REMHFW
ZRXOG�W\SLFDOO\�WUDQVPLW�WKH�IUDJPHQWV�E\�SODLQ�,3�PXOWLFDVW�
$W�WKH�UHFHLYLQJ�VLGH�D�IUDJPHQW�DUULYHV�DW�WKH�ERWWRPPRVW�SURWRFRO�REMHFW�LQ�WKH�
VWDFN��7KH�QH[W�REMHFW�FKHFNV�ZKHWKHU�DQ\�SULRU�IUDJPHQW�LV�PLVVLQJ��7KH�SRVWLQJV�
DUH�WKHQ�DVVHPEOHG�DQG�GHFU\SWHG�

)LJXUH����7ZR�L%XV�DSSOLFDWLRQV�FRPPXQLFDWLQJ�WKURXJK�SURWRFRO�VWDFNV

Java Receiver
Objects

Java Receiver
Objects

CRYPT
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NAK
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CRYPT
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NAK
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iBus Application iBus Application
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IP Network
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��� 7KH�0DLQ�3URWRFRO�2EMHFWV

Û�6HH�L%XV�3URWRFRO2EMHFW��L%XV�OD\HUV�,30&$67��L%XV�OD\HUV�5($&+��HWF�

SURWRFRO�REMHFWV�DUH�LQFOXGHG�LQ�WKH�L%XV�OD\HUV�SDFNDJH��L%XV�PDLQO\�SURYLGHV�
WKH�IROORZLQJ�SURWRFRO�REMHFWV�
���,30&$67�PDQDJHV�MDYD�QHW�0XOWLFDVW6RFNHW�DQG�
MDYD�QHW�'DWDJUDP6RFNHW�REMHFWV�IRU�VHQGLQJ�DQG�UHFHLYLQJ�8'3�
GDWDJUDPV��,30&$67�GRHV�QRW�LPSOHPHQW�DQ\�UHOLDELOLW\�RU�IORZ�FRQWURO�
PHFKDQLVP��7KLV�REMHFW�FDQ�EH�XVHG�VWDQG�DORQH�RU�LQ�FRQMXQFWLRQ�ZLWK�5($&+�
DQG�1$.�

���5($&+�LV�D�VLPSOH�IDLOXUH�GHWHFWLRQ�DQG�PHPEHUVKLS�OD\HU��)RU�HDFK�FKDQQHO�
WKH�VWDFN�LV�VXEVFULEHG�WR�DV�D�OLVWHQHU�RU�DV�D�WDONHU��5($&+�SHULRGLFDOO\�
VXEPLWV�D�KHDUWEHDW�PHVVDJH�RQ�DQ�LQWHUQDO�FRQWURO�FKDQQHO��

:KHQ�D�UHPRWH�5($&+�OD\HU�UHFHLYHV�D�KHDUWEHDW�IRU�WKH�ILUVW�WLPH�LW�IRUPV�D�
QHZ�9LHZ�REMHFW�DQG�SDVVHV�LW�XS�WKH�VWDFN��7KH�9LHZ�REMHFW�LQFOXGHV�WKH�85/�
RI�WKH�VHQGHU�RI�WKH�KHDUWEHDW��6HFWLRQ ��H[SODLQV�KRZ�WR�REWDLQ�FKDQQHO�
PHPEHUVKLS�QRWLILFDWLRQV�IURP�L%XV�

,I�D�5($&+�OD\HU�GRHV�QRW�UHFHLYH�DQ\�KHDUWEHDW�IURP�D�VHQGHU�IRU�D�FHUWDLQ�
DPRXQW�RI�WLPH��LW�IRUPV�D�QHZ�9LHZ�REMHFW�WKDW�H[FOXGHV�WKH�VHQGHU�DQG�
SDVVHV�LW�XS�WKH�VWDFN��+HQFH�DSSOLFDWLRQV�ZLOO�WHPSRUDULO\�GLVDJUHH�RQ�WKH�YLHZ�
IRU�D�JLYHQ�FKDQQHO�EXW�HYHQWXDOO\�FRQYHUJH�WR�D�FRQVLVWHQW�YLHZ��+HQFH�WKH�
QDPH�´5($&+µ��LW�PHDQV�WKH�OD\HU�SURYLGHV�UHDFKDELOLW\�LQIRUPDWLRQ��5($&+�LV�
FRQFHLYHG�WR�UHVLGH�DWRS�D�PXOWLFDVW�SURWRFRO�REMHFW�VXFK�DV�,30&$67��

���1$.�LV�D�IXOO\�UHOLDEOH��QHJDWLYH�DFNQRZOHGJHPHQWV��1$.��PXOWLFDVW�OD\HU��1$.�
XVHV�LPPHGLDWH��UHFHLYHU�LQLWLDWHG��1$.�EDVHG��XQLFDVW�ORVV�QRWLILFDWLRQ�
FRPELQHG�ZLWK�RULJLQDWRU�EDVHG�XQLFDVW�DQG�PXOWLFDVW�UHWUDQVPLVVLRQ�
�VHOHFWDEOH���7KH�1$.�SURWRFRO�LV�VLPLODU�WR�5$03��5)&��������

1$.�GRHV�QRW�LPSOHPHQW�DQ\�),)2�RUGHULQJ�QRU�WKH�HOLPLQDWLRQ�RI�GXSOLFDWHG�
PHVVDJHV��7KLV�LV�DFFRPSOLVKHG�E\�D�),)2�OD\HU�DWRS�RI�1$.��1$.�RQO\�PDNHV�
VXUH�WKDW�HDFK�PHVVDJH�LV�UHFHLYHG�DW�OHDVW�RQFH��ZLWKRXW�FDULQJ�DERXW�
GXSOLFDWHV�DQG�PHVVDJHV�DUULYLQJ�RXW�RI�),)2�RUGHU��

1$.�GRHV�QRW�LPSOHPHQW�DQ\�IDLOXUH�GHWHFWLRQ�DV�WKLV�LV�KDQGOHG�E\�WKH�
PHPEHUVKLS�OD\HU�EHQHDWK�1$.��5($&+��IRU�H[DPSOH���1$.�LV�IXOO\�UHOLDEOH��
L�H���LW�LV�ERWK�VHQGHU�DQG�UHFHLYHU�UHOLDEOH��)RU�WKDW�LW�WDNHV�DGYDQWDJH�RI�WKH�
PHPEHUVKLS�LQIRUPDWLRQ�ZKLFK�LV�GHOLYHUHG�WR�LW�E\�WKH�PHPEHUVKLS�OD\HU�
EHQHDWK��7KLV�LQFUHDVHV�WKH�UHOLDELOLW\�RI�WKH�1$.�SURWRFRO�FRQVLGHUDEO\��

���),)2�LPSOHPHQWV�D�ILUVW�LQ�ILUVW�RXW�RUGHULQJ�RI�PHVVDJHV�DV�ZHOO�DV�GXSOLFDWH�
HOLPLQDWLRQ��),)2�UHFHLYHV�D�VWUHDP�RI�PHVVDJHV�IURP�EHQHDWK��,W�HOLPLQDWHV�
DQ\�GXSOLFDWHV�DQG�RUGHUV�PHVVDJHV�DFFRUGLQJ�WR�WKHLU�VHTXHQFH�QXPEHUV��
),)2�GRHV�QRW�LPSOHPHQW�DQ\�ORVV�UHFRYHU\�DV�WKLV�LV�KDQGOHG�E\�WKH�OD\HUV�
EHORZ��),)2�LV�WR�EH�SODFHG�DWRS�D�UHOLDEOH�PXOWLFDVW�REMHFW�VXFK�DV�1$.�
3DJH��� 3URJUDPPHU·V�0DQXDO



���)5$*�IUDJPHQWV�DQG�UHDVVHPEOHV�PHVVDJHV�WKDW�DUH�ODUJHU�WKDQ�D�FHUWDLQ�
WKUHVKROG�VL]H��7KH�IUDJPHQW�VL]H�FDQ�EH�VSHFLILHG�DV�SDUW�RI�WKH�426�VWULQJ��
7KH�GHIDXOW�VL]H�PDWFKHV�D�8'3�GDWDJUDP��)5$*�LV�WR�EH�SODFHG�DWRS�),)2�

���/2&$/%86�LV�D�SURWRFRO�REMHFW�IRU�ORFDO�FRPPXQLFDWLRQ�ZLWKLQ�RQH�YLUWXDO�
PDFKLQH��,WV�SXUSRVH�LV�WR�DFFRPPRGDWH�-DYD�$SSOHWV�WKDW�ZDQW�WR�H[FKDQJH�
HYHQWV�ZLWKLQ�RQH�YLUWXDO�PDFKLQH�RU�:HE�EURZVHU��7KLV�DOORZV�RQH�WR�XVH�L%XV�
PXFK�OLNH�WKH�,QIR%XV70�SURGXFW��/2&$/%86�GRHV�QRW�VHQG�RU�UHFHLYH�DQ\�GDWD�
WKURXJK�D�QHWZRUN��/2&$/%86�LV�W\SLFDOO\�WKH�VROH�SURWRFRO�REMHFW�RI�LWV�VWDFN�

���38//�LPSOHPHQWV�UHTXHVW�UHSO\�VW\OH�FRPPXQLFDWLRQ�VLPLODU�WR�50,��8QOLNH�
50,��38//�PXOWLFDVWV�UHTXHVWV�WR�DOO�UHFHLYHUV�RQ�WKH�FKDQQHO��(YHU\�UHFHLYHU�
PD\�UHWXUQ�D�UHSO\�WR�WKH�LQLWLDWRU�RI�WKH�SXOO��38//�LV�WR�UHVLGH�RQ�WRS�RI�D�
UHOLDEOH�PXOWLFDVW�SURWRFRO�REMHFW�VXFK�DV�1$.�

���7&3�LV�LQWHQGHG�IRU�SXVK�DQG�SXOO�FRPPXQLFDWLRQ�YLD�7&3�,3��:KHQ�
VXEVFULEH�LV�FDOOHG�RQ�D�7&3�VWDFN�D�MDYD�QHW�6HUYHU6RFNHW�LV�
FUHDWHG��:KHQ�UHJLVWHU7DONHU�LV�FDOOHG�D�7&3�FRQQHFWLRQ�LV�HVWDEOLVKHG�WR�
WKH�GHVWLQDWLRQ�DGGUHVV�JLYHQ�E\�WKH�85/��7KLV�GHIDXOW�EHKDYLRU�FDQ�EH�
FKDQJHG�E\�VHWWLQJ�WKH�WDONHUFRQQHFW�DQG�OLVWHQHUFRQQHFW�
SURSHUWLHV�DV�GHVFULEHG�LQ�6HFWLRQ ����

7&3�VXSSRUWV�FRPPXQLFDWLRQ�EHWZHHQ�RQH�WDONHU�DQG�RQH�OLVWHQHU��EHWZHHQ�
PXOWLSOH�WDONHUV�DQG�RQH�OLVWHQHU��DQG�EHWZHHQ�PXOWLSOH�OLVWHQHUV�DQG�RQH�
WDONHU�

7&3�FDQ�EH�XVHG�VWDQG�DORQH�RU�EHQHDWK�',63$7&+��1RQH�RI�WKH�38//��),)2��
)5$*��5($&+��DQG�1$.�REMHFWV�DUH�QHHGHG�E\�7&3�

���',63$7&+��,Q�L%XV�WKHUH�LV�RQH�WKUHDG�ZKLFK�WUDQVSRUWV�HYHQWV�XS�WKH�VWDFN�
DQG�LQYRNHV�WKH�XVHU�GHILQHG�GLVSDWFK�PHWKRGV�RQ�L%XV�5HFHLYHU�REMHFWV��
',63$7&+�FDQ�EH�XVHG�DV�WKH�WRSPRVW�SURWRFRO�REMHFW�WR�UHDOL]H�WKUHDGLQJ�
SROLFLHV�VXFK�DV�VLQJOH�GLVSDWFK�WKUHDG��WKH�GHIDXOW���WKUHDG�SHU�UHTXHVW��
WKUHDG�SRRO��DQG�WKUHDG�SHU�FKDQQHO�

���%$'1(7�LV�D�GHEXJJLQJ�DLG�WKDW�PDOLFLRXVO\�GXSOLFDWHV��UHRUGHUV��DQG�WKURZV�
DZD\�PHVVDJHV�

���6(4&+.�LV�D�GHEXJJLQJ�DLG�WR�FKHFN�VHTXHQFH�QXPEHUV��,W�DERUWV�WKH�
DSSOLFDWLRQ�ZKHQ�D�PHVVDJH�LV�UHFHLYHG�RXW�RI�VHTXHQFH��

���7(03/$7(�LV�SURYLGHG�LQ�VRXUFH�FRGH�IRUP�WR�EH�XVHG�DV�D�WHPSODWH�ZKHQ�
GHYHORSLQJ�QHZ�SURWRFRO�REMHFWV�
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��� 6XPPDU\�RI�)HDWXUHV

��� 4XDOLW\�RI�6HUYLFH�6WULQJV

Û�6HH�L%XV�6WDFN

L%XV�SURYLGHV�WKH�6WDFN�KHOSHU�FODVV�IRU�FUHDWLQJ�D�SURWRFRO�VWDFN�RXW�RI�D�VWULQJ�
LILHG�426�UHSUHVHQWDWLRQ��7KH�426�VWULQJV�\RX�ZLOO�W\SLFDOO\�XVH�DUH�OLVWHG�EHORZ�

����,30&$67��IRU�SODLQ�,3�PXOWLFDVW�ZLWK�QR�IORZ�FRQWURO�DQG�QR�UHWUDQVPLVVLRQ�
RI�ORVW�SRVWLQJV��7KLV�LV�XVXDOO\�DGHTXDWH�IRU�WUDQVPLWWLQJ�DXGLR�RU�YLGHR�
SDFNHWV�LQ�D�EHVW�HIIRUW�PDQQHU��+HUH�WKH�PD[LPXP�VL]H�RI�D�SRVWLQJ�LV�OLPLWHG�
WR���NE���

����5($&+�,30&$67��WR�DGG�IDLOXUH�GHWHFWLRQ�WR�WKH�DIRUHPHQWLRQHG�TXDOLW\�RI�
VHUYLFH��+HUH�\RXU�DSSOLFDWLRQ�ZLOO�EH�QRWLILHG�ZKHQ�DQRWKHU�DSSOLFDWLRQ�MRLQV�
WKH�FKDQQHO��OHDYHV�WKH�FKDQQHO��RU�FUDVKHV��,Q�6HFWLRQ ��\RX�ZLOO�OHDUQ�KRZ�WR�
REWDLQ�VXFK�IDLOXUH�QRWLILFDWLRQV�IURP�L%XV�

����',63$7&+�38//�)5$*�),)2�1$.�5($&+�,30&$67��IRU�UHOLDEOH��
ILUVW�LQ�ILUVW�RXW�RUGHUHG��PXOWLFDVW��7KLV�426�SURYLGHV�UHWUDQVPLVVLRQ�RI�ORVW�
IUDJPHQWV��GHOLYHU\�RI�SRVWLQJV�LQ�WKH�VDPH�RUGHU�DV�WKH\�ZHUH�VHQW��DQG�
IUDJPHQWDWLRQ�UHDVVHPEO\�RI�ODUJH�SRVWLQJV�

����',63$7&+�7&3��IRU�SRLQW�WR�SRLQW�FRPPXQLFDWLRQ�YLD�7&3�,3�
����/2&$/%86��IRU�DSSOLFDWLRQV�WKDW�XVH�L%XV�WR�H[FKDQJH�HYHQWV�RQO\�ORFDOO\�LQ�
WKH�FRQWH[W�RI�RQH�-DYD�YLUWXDO�PDFKLQH�

3URWRFRO�
2EMHFW

5HVLGHV�DWRS
,PSOHPHQWV�
3XOO�2SHUDWLRQ

)DLOXUH�
'HWHFWLRQ

%XIIHUV�
LQFRPLQJ�
PHVVDJHV

%XIIHUV�
RXWJRLQJ�
PHVVDJHV

,30&$67 �VWDQG�DORQH� [

5($&+ ,30&$67 [

1$. 5($&+ [

),)2 1$. [

)5$* ),)2 [

/2&$/%86 �VWDQG�DORQH�

38// 1$. [

7&3 �VWDQG�DORQH� [

',63$7&+ 7&3��1$.��
/2&$/%86�����

[

7DEOH����6XPPDU\�RI�SURWRFRO�REMHFW�IHDWXUHV

�� ZKLFK�LV�WKH�PD[LPXP�VL]H�RI�D�8'3�GDWDJUDP�
3DJH��� 3URJUDPPHU·V�0DQXDO



0RVW�SURWRFRO�REMHFWV�FDQ�EH�SDUDPHWUL]HG�WKURXJK�WKH�426�VWULQJ�RU�E\�LQYRNLQJ�
SURSHUW\�VHWWHU�PHWKRGV��5HIHU�WR�WKH�+70/�OD\HU�GRFXPHQWDWLRQ�WR�ILQG�D�GHVFULS�
WLRQ�RI�WKRVH�SURSHUWLHV�DQG�WKHLU�GHIDXOW�YDOXHV��7KH�IROORZLQJ�H[DPSOHV�GHPRQ�
VWUDWHV�SDUDPHWHUL]DWLRQ�RI�FRPPRQ�SURWRFRO�REMHFWV�
����,30&$67�WWO ����DSSOLHV�D�,3�PXOWLFDVW�WLPH�WR�OLYH�YDOXH�RI����7KH�VDPH�
FDQ�EH�DFKLHYHG�E\�FDOOLQJ�WKH�PHWKRG�,30&$67�VHW77/�LQW�WWO��

����)5$*�VL]H �������IUDJPHQWV�SRVWLQJV�LQWR�FKXQNV�RI���NLORE\WHV��7KH�
IUDJPHQW�VL]H�FDQ�EH�VHW�RQO\�YLD�WKH�426�VWULQJ�DQG�FDQQRW�EH�WXQHG�DW�
UXQ�WLPH�

����1$.�HSRFKV] ����UHWULQWHUYDO �������XVHV�DQ�HSRFK�VL]H�RI�����
PHVVDJHV�DQG�D�UHWUDQVPLVVLRQ�LQWHUYDO�RI������PLOOLVHFRQGV�

����5($&+�WLPHRXW ��������WR�XVH�D�WLPH�RXW�RI����VHFRQGV��,I�5($&+�KDV�
QRW�UHFHLYHG�DQ\�KHDUWEHDWV�IURP�DQ�DSSOLFDWLRQ�GXULQJ�WLPH�RXW�
PLOOLVHFRQGV��LW�WDJV�WKH�DSSOLFDWLRQ�DV�FUDVKHG��7KH�VDPH�FDQ�EH�DFKLHYHG�E\�
FDOOLQJ�WKH�PHWKRG�5($&+�VHW7LPHRXW�LQW�WLPHRXW��

��� $OLDVHV

7R�PDNH�FUHDWLRQ�RI�426�VWULQJV�HDVLHU�\RX�FDQ�UHIHU�WR�IUHTXHQWO\�XVHG�VWULQJV�XV�
LQJ�DOLDVHV��1RWH�WKDW�DOLDVHV�FDQ�EH�HPEHGGHG�LQ�426�VWULQJV��IRU�VHFXUH�DQG�UH�
OLDEOH�FRPPXQLFDWLRQ�RQH�FRXOG�VSHFLI\�D�426�VXFK�DV�&5<37�5HOLDEOH�

��� &RGH�([DPSOH

LPSRUW�L%XV�
�
LPSRUW�L%XV�OD\HUV�
�

���8VLQJ�426�VWULQJV�
���V��DQG�V��LPSOHPHQW�WKH�VDPH�426�
6WDFN�V�� �QHZ�6WDFN��5HOLDEOH���
6WDFN�V�� �QHZ�6WDFN��',63$7&+�38//�)5$*�),)2�1$.�5($&+�,30&$67���

���PDQXDOO\�FRPSRVH�D�VWDFN�
6WDFN�V�� �QHZ�6WDFN�������HPSW\�426��QR�SURWRFRO�REMHFWV�
V��DWWDFK�QHZ�,30&$67����

���V��KDV�WKH�VDPH�426�DV�V��
6WDFN�V�� �QHZ�6WDFN��,30&$67���

$OLDV ([SDQGV�WR

5HOLDEOH ',63$7&+�38//�)5$*�),)2�1$.�5($&+�,30&$67

8QUHOLDEOH ',63$7&+�,30&$67

3RLQW�WR�3RLQW ',63$7&+�7&3

7DEOH����426�DOLDV�H[SDQVLRQ�GRQH�E\�WKH�6WDFN�FODVV
��6RIW:LUHG�$* 3DJH���



���SHHN�DW�SURWRFRO�REMHFWV�
5($&+�U� ��5($&+�V��JHW3URWRFRO2EMHFW��5($&+���
),)2�I� ��),)2�V��JHW3URWRFRO2EMHFW��),)2���
3DJH��� 3URJUDPPHU·V�0DQXDO



�

� 3RVWLQJV
Û�6HH�L%XV�3RVWLQJ

$OO�GDWD�WR�EH�SXVKHG�RU�SXOOHG�YLD�L%XV�QHHGV�WR�EH�HQFDSVXODWHG�LQ�SRVWLQJ�RE�
MHFWV��&ODVV�3RVWLQJ�SURYLGHV�WKH�DEVWUDFWLRQ�RI�D�G\QDPLF�DUUD\�RI�VHULDOL]DEOH�
-DYD�REMHFWV��$�SRVWLQJ�DOVR�SURYLGHV�DGGUHVVLQJ�LQIRUPDWLRQ�XVHIXO�WR�LWV�UHFHLYHUV��
$�SRVWLQJ�KDV�D�OHQJWK�SURSHUW\�ZKLFK�LV�WR�EH�VHW�E\�WKH�VHW/HQJWK�PHWKRG��
,QLWLDOO\�WKH�OHQJWK�LV�]HUR��$�OHQJWK�RI�1�DOORZV�\RX�WR�ILOO�XS�WR�1�REMHFWV�LQWR�D�
SRVWLQJ��2EMHFWV�DUH�UHIHUUHG�WKURXJK�DQ�LQWHJHU�LQGH[��$FFHVVLQJ�D�SRVWLQJ�EH�
\RQG�WKH�YDOXH�RI�LWV�OHQJWK�SURSHUW\�OHDGV�WR�DQ�H[FHSWLRQ�
$Q\�MDYD�LR�6HULDOL]DEOH�REMHFW�FDQ�EH�SDFNHG�LQWR�D�SRVWLQJ�DQG�VHQW�
WKURXJK�D�FKDQQHO��7KLV�LQFOXGHV�\RXU�RZQ�REMHFWV�WKDW�LPSOHPHQW�LQWHUIDFH�6H�
ULDOL]DEOH��$:7�FRPSRQHQWV��-DYD�%HDQV��PDQ\�RI�WKH�-'.�FODVVHV��L%XV�SRVW�
LQJV��SURWRFRO�REMHFWV��DQG�VR�IRUWK�
2Q�WKH�VHQGLQJ�VLGH��DQ�REMHFW�LV�VHULDOL]HG�E\�WUDYHUVLQJ�LWV�UHIHUHQFHV�WR�RWKHU�RE�
MHFWV�LQ�WKH�REMHFW�JUDSK�UHFXUVLYHO\�WR�FUHDWH�D�FRPSOHWH�VHULDOL]HG�UHSUHVHQWDWLRQ�
RI�WKH�JUDSK��2Q�WKH�UHFHLYLQJ�VLGH�WKH�REMHFW�JUDSK�LV�GH�VHULDOL]HG�DQG�UHFRQ�
VWUXFWHG��7KLV�GHIDXOW�EHKDYLRU�LV�WDLORUHG�E\�XVLQJ�WKH�WUDQVLHQW�-DYD�NH\ZRUG�
RU�E\�RYHUZULWLQJ�WKH�-'.�PHWKRGV�ZULWH2EMHFW�DQG�UHDG2EMHFW��)RU�GHWDLOV�
UHIHU�WR�WKH�-DYD6RIW�GRFXPHQWDWLRQ�RQ�-'.�VHULDOL]DWLRQ�
&ODVV�3RVWLQJ�XVHV�DQ�LQFUHPHQW�IDFWRU�WR�VSHHG�XS�DSSOLFDWLRQV�WKDW�FDOO�VHW�
/HQJWK�UHSHDWHGO\�WR�LQFUHDVH�WKH�OHQJWK�E\�D�VPDOO�DPRXQW��:LWK�DQ�LQFUHPHQW�
IDFWRU�RI����WKH�GHIDXOW���FDOOLQJ�VHW/HQJWK�ZLWK�WKH�FXUUHQW�OHQJWK�SOXV�RQH�
GRXEOHV�WKH�VL]H�RI�WKH�LQWHUQDO�EXIIHU�RI�WKH�SRVWLQJ�

��� &RGH�([DPSOH

3RVWLQJ�S� �QHZ�3RVWLQJ���
S�VHW/HQJWK����

S�VHW2EMHFW�����KHOOR���
S�VHW2EMHFW����QHZ�MDYD�XWLO�'DWH����

���WKLV�WKURZV�DQ�H[FHSWLRQ�VLQFH�WKH�YDOXH�RI�WKH�OHQJWK�
���SURSHUW\�LV�H[FHHGHG�
S�VHW2EMHFW�����ZRUOG���

���UHDG�D�SRVWLQJ�
6WULQJ�KHOOR� ��6WULQJ�S�JHW2EMHFW����
MDYD�XWLO�'DWH�G� ��MDYD�XWLO�'DWH�S�JHW2EMHFW����

���WKLV�WKURZV�DQ�H[FHSWLRQ�VLQFH�WKH�YDOXH�RI�WKH�OHQJWK�
���SURSHUW\�LV�H[FHHGHG�
6WULQJ�ZRUOG� ��6WULQJ�S�JHW2EMHFW����

���JHW�WKH�OHQJWK�RI�WKH�SRVWLQJ�
�6RIW:LUHG�$* 3DJH���



LQW�OHQJWK� �S�JHW/HQJWK���
���OHQJWK�LV���
3DJH��� 3URJUDPPHU·V�0DQXDO



� 3XVKLQJ�DQG�3XOOLQJ�3RVWLQJV
Û6HH�L%XV�6WDFN

7KH�6WDFN�FODVV�QRW�RQO\�VHUYHV�IRU�LQWHUFRQQHFWLQJ�SURWRFRO�REMHFWV�EXW�DOVR�DV�
WKH�$3,�E\�ZKLFK�SURJUDPPHUV�WUDQVPLW�DQG�UHFHLYH�SRVWLQJV��7KH�FODVV�GHFODUD�
WLRQ�RI�L%XV�6WDFN�LV�DV�IROORZV�

SXEOLF�FODVV�6WDFN�^
����SXEOLF�6WDFN���^�����`�
����SXEOLF�6WDFN�6WULQJ�TRV��^�����`�

����SXEOLF�YRLG�SXVK��L%XV85/�XUO��3RVWLQJ�S��^�����`�
����SXEOLF�3RVWLQJ>@�SXOO�L%XV85/�XUO��3RVWLQJ�UHTXHVW��^�����`�

����SXEOLF�YRLG�VXEVFULEH�L%XV85/�XUO��5HFHLYHU�UFY��^�����`�
����SXEOLF�YRLG�XQVXEVFULEH�L%XV85/�XUO��5HFHLYHU�UFY��^�����`�
����SXEOLF�YRLG�UHJLVWHU7DONHU�L%XV85/�XUO��^�����`�
����SXEOLF�YRLG�XQUHJLVWHU7DONHU�L%XV85/�XUO��^�����`�
�������
`�

7KH�GHIDXOW�FRQVWUXFWRU�WLHV�DQ�HPSW\�TXDOLW\�RI�VHUYLFH�VWULQJ�ZKLFK�PHDQV�QR�
SURWRFRO�REMHFWV�DUH�DVVRFLDWHG�ZLWK�WKH�VWDFN��7KLV�NLQG�RI�VWDFN�LV�QHHGHG�IRU�DGG�
LQJ�SURWRFRO�REMHFWV�PDQXDOO\�DV�ZDV�H[HPSOLILHG�LQ�6HFWLRQ ����
$�426�VWULQJ�LV�SDVVHG�WR�FUHDWH�SURWRFRO�REMHFWV�XVLQJ�WKH�-DYD�FODVV�ORDGHU��7KH�
UHPDLQLQJ�PHWKRGV�DUH�XVHG�IRU�VHQGLQJ�DQG�UHFHLYLQJ�GDWD��WKH\�DUH�H[SODLQHG�
EHORZ�

��� 3XVKLQJ�'DWD

7R�WUDQVPLW�D�SRVWLQJ�YLD�L%XV��WKH�RSHUDWLRQ
YRLG�SXVK�L%XV85/�XUO��3RVWLQJ�S�

LV�XVHG��XUO�GHQRWHV�WKH�L%XV�FKDQQHO�WKURXJK�ZKLFK�WKH�SRVWLQJ�REMHFW�LV�WUDQV�
PLWWHG�E\�WKH�SURWRFRO�HPERGLHG�E\�WKH�VWDFN��3XVK�FRPPXQLFDWLRQ�LV�LQ�RQH�GL�
UHFWLRQ�IURP�WKH�WDONHU�WR�WKH�OLVWHQHUV��DQG�QRQ�EORFNLQJ��

��� 3XOOLQJ�'DWD

,Q�RUGHU�WR�H[SOLFLWO\�UHTXHVW�GDWD�IURP�DQ�L%XV�DSSOLFDWLRQ��D�FOLHQW�DSSOLFDWLRQ�LQ�
YRNHV�WKH�RSHUDWLRQ
3RVWLQJ�>@�SXOO�L%XV85/�XUO��3RVWLQJ�UHTXHVW�
��6RIW:LUHG�$* 3DJH���



3XOO�FRPPXQLFDWLRQ�LV�WZR�ZD\�DQG�EORFNLQJ��DQDORJRXV�WR�50,��7KH�-DYD�WKUHDG�
WKDW�LVVXHV�D�SXOO�RSHUDWLRQ�LV�EORFNHG�XQWLO�WKH�UHTXHVW�SRVWLQJ�LV�GLVSDWFKHG�
E\�WKH�OLVWHQHU�REMHFWV�VXEVFULEHG�WR�WKH�85/�DQG�XQWLO�WKH�VHQGHU
V�SURWRFRO�VWDFN�
KDV�UHFHLYHG�D�UHSO\�SRVWLQJ�IURP�RQH�RI�WKH�OLVWHQHUV��,I�QR�UHSO\�LV�UHFHLYHG�ZLWKLQ�
D�FRQILJXUDEOH�WLPHRXW��WKHQ�]HUR�UHSOLHV�DUH�UHWXUQHG��,I�DOO�OLVWHQHUV�KDYH�FUDVKHG�
ZLWKRXW�UHWXUQLQJ�D�UHSO\�WKHQ�DQ�H[FHSWLRQ�LV�WKURZQ�
L%XV�DOZD\V�UHWXUQV�WKH�ILUVW�DUULYLQJ�UHSO\�SRVWLQJ��VXEVHTXHQW�UHSOLHV�WR�WKH�SXOO�
RSHUDWLRQ�DUH�VLOHQWO\�GLVFDUGHG��)LJXUH� ����1RWH�WKDW�SXOO�FRPPXQLFDWLRQ�LV�VXS�
SRUWHG�RQO\�E\�WKH�TXDOLWLHV�RI�VHUYLFH�5HOLDEOH�DQG�7&3���

)LJXUH����3XVK�DQG�SXOO�FRPPXQLFDWLRQ��$���'�GHQRWH�L%XV�DSSOLFDWLRQV��DUURZV�GH�
QRWH�QHWZRUN�PHVVDJHV��$�SXVK�LV�VLPSO\�PXOWLFDVW�RQ�WKH�FKDQQHO��3XOO�
EORFNV�WKH�VHQGHU��GRWWHG�OLQH��XQWLO�D�UHSO\�LV�UHFHLYHG�

��� 2SHQLQJ�7UDQVPLVVLRQ�&KDQQHOV

%HIRUH�\RX�SXVK�RU�SXOO�DQ\�SRVWLQJV�\RX�QHHG�WR�RSHQ�WKH�FKDQQHO�E\�FDOOLQJ�WKH�
UHJLVWHU7DONHU�PHWKRG��7KLV�LV�D�RQFH�RQO\�DFWLYLW\�IRU�HDFK�FKDQQHO�DQG�
QHHGHG�PDLQO\�IRU�WKH�PDQDJHPHQW�RI�LQWHUQDO�L%XV�UHVRXUFHV��7KHUH�LV�DOVR�D�XQ�
UHJLVWHU7DONHU�PHWKRG�IRU�FORVLQJ�D�FKDQQHO��7\SLFDOO\�\RX�FDOO�XQUHJLV�
WHU7DONHU�ZKHQ�\RX�ZLOO�QRW�EH�WUDQVPLWWLQJ�RQ�WKH�FKDQQHO�DQ\�PRUH�

A B C D

dispatchPullpull

A B C

dispatchPushpush

D

time request posting
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��� 6XEVFULELQJ�5HFHLYHU�2EMHFWV

Û�6HH�L%XV�5HFHLYHU

)RU�UHJLVWHULQJ�DQ�LQWHUHVW�LQ�WKH�SRVWLQJV�WKDW�DUH�SXVKHG�DQG�SXOOHG�WR�DQG�IURP�
D�FKDQQHO��OLVWHQHU�DSSOLFDWLRQV�LVVXH�WKH�
YRLG�VXEVFULEH�L%XV85/�XUO��5HFHLYHU�UFY�

RSHUDWLRQ��7KH�OLVWHQHU�DSSOLFDWLRQ�LV�LQ�FKDUJH�RI�SURYLGLQJ�D�-DYD�REMHFW��UFY��
WKDW�LPSOHPHQWV�LQWHUIDFH�L%XV�5HFHLYHU�
SXEOLF�LQWHUIDFH�5HFHLYHU�^

YRLG�GLVSDWFK3XVK�L%XV85/�FKDQQHO��3RVWLQJ�S��
3RVWLQJ�GLVSDWFK3XOO�L%XV85/�FKDQQHO��3RVWLQJ�UHTXHVW��
YRLG�HUURU�L%XV85/�FKDQQHO��6WULQJ�GHWDLOV��

`�

:KHQ�D�SXVK�UHTXHVW�LV�UHFHLYHG�RQ�WKH�FKDQQHO�GHQRWHG�E\�FKDQQHO��L%XV�SDVVHV�
WKH�SRVWLQJ�DORQJ�WR�WKH�5HFHLYHU�REMHFW�E\�LQYRNLQJ�LWV�GLVSDWFK3XVK�RSHU�
DWLRQ��2Q�D�SXOO�UHTXHVW�WKH�GLVSDWFK3XOO�RSHUDWLRQ�LV�LQYRNHG��7KH�SRVWLQJ�
WKDW�LV�UHWXUQHG�E\�GLVSDWFK3XOO�LV�WUDQVPLWWHG�EDFN�WR�WKH�FOLHQW�WKDW�KDV�LV�
VXHG�WKH�SXOO�UHTXHVW��,I�QXOO�LV�UHWXUQHG�E\�GLVSDWFK3XOO�WKHQ�QR�UHSO\�LV�UH�
WXUQHG�WR�WKH�FOLHQW�DQG�LW�LV�DVVXPHG�WKDW�DQRWKHU�OLVWHQHU�ZLOO�KRQRU�WKH�SXOO�
UHTXHVW�
$Q�DSSOLFDWLRQ�FDQ�VXEVFULEH�PXOWLSOH�UHFHLYHU�REMHFWV�WR�WKH�VDPH�FKDQQHO��DQG�
DOVR�VXEVFULEH�WKH�VDPH�UHFHLYHU�REMHFW�WR�PXOWLSOH�FKDQQHOV�

��� ,3�0XOWLFDVW�&RPPXQLFDWLRQ

,3�PXOWLFDVW�DOORZV�\RX�WR�WUDQVPLW�GDWDJUDPV�IURP�RQH�VHQGHU�WR�PDQ\�UHFHLYHUV�
HIILFLHQWO\��L%XV�SURYLGHV�SURWRFRO�VWDFNV�IRU�UHOLDEOH�DQG�XQUHOLDEOH�PXOWLFDVW�DQG�
DOVR�SURYLGHV�IRU�WUDQVSDUHQW�IUDJPHQWDWLRQ�DQG�UHDVVHPEO\�RI�HYHQWV�WKDW�H[FHHG�
D�8'3�GDWDJUDP�VL]H�

����� 7KH�%DVLFV

7KH�FODVV�'�,3�DGGUHVV�UDQJH��IURP�����������WR������������������KDV�EHHQ�UH�
VHUYHG�E\�WKH�,QWHUQHW�$VVLJQHG�1XPEHUV�$XWKRULW\��,$1$��IRU�,3�PXOWLFDVW���7KH�
PDLQ�GLIIHUHQFHV�RI�D�FODVV�'�DGGUHVV�WR�D�SRLQW�WR�SRLQW�,3�DGGUHVV�DUH�WKDW
���DQ�,3�PXOWLFDVW�DGGUHVV�UHSUHVHQWV�D�JURXS�RI�PDFKLQHV�DQG�QRW�MXVW�D�VLQJOH�
PDFKLQH��0DFKLQHV�FDQ�MRLQ�DQG�OHDYH�JURXSV�G\QDPLFDOO\

���WKH�VDPH�FODVV�'�DGGUHVV�FDQ�EH�XVHG�RQ�PXOWLSOH�PDFKLQHV
���PXOWLFDVW�LV�XVHG�WR�WUDQVSRUW�GDWDJUDPV�VHQW�WR�D�,3�PXOWLFDVW�DGGUHVV
���UHFHLYHUV�DQG�VHQGHUV�FDQ�EH�UHORFDWHG�IURP�RQH�PDFKLQH�WR�DQRWKHU�HDVLO\
���RQO\�8'3�LV�VXSSRUWHG�DQG�QRW�7&3

�� 6HH�5)&������
��6RIW:LUHG�$* 3DJH���



���VSRQWDQHRXV�QHWZRUNLQJ�LV�HQDEOHG��$SSOLFDWLRQV�MXVW�QHHG�WR�ELQG�WR�DQ�,3�
PXOWLFDVW�DGGUHVV�WR�H[FKDQJH�HYHQWV�ZLWK�DOO�RWKHU�DSSOLFDWLRQV�DOVR�ERXQG�WR�
WKH�DGGUHVV��1R�QDPH�VHUYHU�QHHGV�WR�EH�FRQVXOWHG�

,3�PXOWLFDVW�DGGUHVVHV�PDS�����LQWR�(WKHUQHW�PXOWLFDVW�DGGUHVVHV��7KXV�DQ�LQIRU�
PDWLRQ�EXV�ZKLFK�UHOLHV�RQ�,3�PXOWLFDVW�SURYLGHV�KLJK�VFDODELOLW\�DQG�UHOLDELOLW\�DV�
WKH�GHSHQGHQFH�RQ�PHVVDJH�GLVWULEXWLRQ�DQG�QDPLQJ�SURFHVVHV�LV�HOLPLQDWHG�
,3�PXOWLFDVW�LV�D�XQUHOLDEOH�FRPPXQLFDWLRQ�SURWRFRO�PHDQLQJ�WKDW�GDWDJUDPV�FDQ�
JHW�ORVW�RU�GXSOLFDWHG��7KHUH�LV�QR�VXFK�WKLQJ�DV�´7&3�RYHU�,3�PXOWLFDVWµ��$Q�LQIRU�
PDWLRQ�EXV�WKXV�QHHGV�WR�SURYLGH�RZQ�UHOLDELOLW\�SURWRFROV��
,3�PXOWLFDVW�FRPPXQLFDWLRQ�LV�VXSSRUWHG�E\�DOO�PDMRU�RSHUDWLQJ�V\VWHPV��:LQ�
GRZV�����:LQGRZV�����17��6RODULV��$,;��)UHH%6'��/LQX[�HWF����+RZHYHU��DV�RI�WRGD\�
,3�PXOWLFDVW�LV�DYDLODEOH�ZLWKLQ�LQWUDQHWV�EXW�QRW�RYHU�WKH�ZKROH�,QWHUQHW�
7KH�L%XV�DSSURDFK�FRQVLVWV�LQ�XVLQJ�,3�PXOWLFDVW�ZLWKLQ�DSSOLFDWLRQV�WKDW�UXQ�LQ�D�
FRPSDQ\·V�LQWUDQHW�DQG�WR�IRUZDUG�L%XV�SRVWLQJV�IURP�RQH�LQWUDQHW�WR�DQRWKHU�
WKURXJK�D�VHFXUH�7&3�FRQQHFWLRQ��6XFK�SRVWLQJ�URXWLQJ�VRIWZDUH�ZLOO�EH�SURYLGHG�
E\�6RIW:LUHG�,QF��LQ�WKH�QHDU�IXWXUH�

����� 3URSDJDWLRQ�RI�'DWDJUDPV

7KH�SURSDJDWLRQ�RI�DQ�,3�PXOWLFDVW�GDWDJUDP�LV�FRQWUROOHG�E\�WKH�YDOXH�RI�LWV�WLPH�
WR�OLYH��77/��ILHOG��7KH�YDOXH�FDQ�EH�VHW�WKURXJK�WKH�WWO�SURSHUW\�RI�WKH�,30&$67�
SURWRFRO�REMHFW��7KH�YDOXH�RI�WKH�77/�ILHOG�LV�LQWHUSUHWHG�DV�IROORZV�
������SRVWLQJV�DUH�GHOLYHUHG�RQO\�WR�WKH�DSSOLFDWLRQV�RQ�WKH�VDPH�KRVW�DV�WKH�
VHQGHU

������SRVWLQJV�DUH�GHOLYHUHG�WR�WKH�DSSOLFDWLRQV�RQ�WKH�VDPH�VXEQHW�DV�WKH�VHQGHU��
7KLV�LV�WKH�GHIDXOW�LQ�L%XV�

�������SRVWLQJV�DUH�GHOLYHUHG�WR�WKH�DSSOLFDWLRQV�LQ�WKH�VDPH�VLWH�DV�WKH�VHQGHU
�������SRVWLQJV�DUH�GHOLYHUHG�WR�WKH�DSSOLFDWLRQV�LQ�WKH�VDPH�UHJLRQ�DV�WKH�VHQGHU
��������SRVWLQJV�DUH�GHOLYHUHG�ZRUOGZLGH
��������SRVWLQJV�DUH�GHOLYHUHG�ZRUOGZLGH��ZLWK�OLPLWHG�EDQGZLGWK
��������QR�UHVWULFWLRQV�
,W�LV�XS�WR�WKH�URXWHUV�WR�LPSRVH�WKRVH�UHVWULFWLRQV��

��� 7&3�&RPPXQLFDWLRQ

L%XV�DOVR�SURYLGHV�D�7&3�SURWRFRO�VWDFN��7KLV�VWDFN�LV�LQWHQGHG�IRU�L%XV�DSSOLFDWLRQV�
WKDW�FRPPXQLFDWH�YLD�WKH�,QWHUQHW��IRU�LQWUDQHW�DSSOLFDWLRQV�UHTXLULQJ�RQO\�
SRLQW�WR�SRLQW�FKDQQHOV��DQG�IRU�$SSOHWV�WKDW�JHW�GRZQORDGHG�IURP�WKH�,QWHUQHW��
7KH�7&3�VWDFN�SURYLGHV�H[DFWO\�WKH�VDPH�SXVK�VXEVFULEH�$3,�DV�WKH�PXOWLFDVW�VWDFN�
3DJH��� 3URJUDPPHU·V�0DQXDO



����� 6HUYHU�$SSOLFDWLRQV

$�VHUYHU�DSSOLFDWLRQ�FUHDWHV�D�7&3�VWDFN�DQG�LVVXHV�WKH�VXEVFULEH�RSHUDWLRQ�WR�
RSHQ�D�VHUYHU�VRFNHW�DQG�WR�VWDUW�OLVWHQLQJ�IRU�FRQQHFWLRQV��$�7&3�VWDFN�FDQ�VXS�
SRUW�PXOWLSOH�7&3�FKDQQHOV��7KH�IROORZLQJ�H[DPSOH�FRGH�LV�DVVXPHG�WR�UXQ�RQ�PD�
FKLQH�VHUYHU�VRIWZLUHG�FK�
���FUHDWH�D�7&3�VWDFN�
ILQDO�6WDFN�VWDFN� �QHZ�6WDFN��',63$7&+�7&3���

���FUHDWH�D�7&3�85/�ZLWK�WKH�ORFDOKRVW�DGGUHVV�DQG�SRUW������
����:LWK���DV�WKH�SRUW�QXPEHU�WKH�QH[W�IUHH�SRUW�LV�DVVLJQHG
���WR�WKH�85/�
ILQDO�L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��0\6HUYHU���

���������UHTXHVWV����VHUYHU�VRIWZLUHG�FK���������

0\5HFHLYHU�UFY� �QHZ�0\5HFHLYHU���
WU\�^

�VWDFN�VXEVFULEH�XUO��UFY��
`�FDWFK��([FHSWLRQ�H��^

�ORJB�SDQLF��FDQQRW�VXEVFULEH�WR�����XUO����������H��
`

���ZDLW�IRU�FRQQHFWLRQV�
VWDFN�ZDLW7LOO([LW���

����� &OLHQW�$SSOLFDWLRQV

$�FOLHQW�DSSOLFDWLRQ�FRQQHFWV�WR�D�UHPRWH�7&3�VWDFN�E\�LVVXLQJ�WKH�UHJLVWHU�
7DONHU�RSHUDWLRQ�
���FUHDWH�D�7&3�VWDFN�
ILQDO�6WDFN�VWDFN� �QHZ�6WDFN��',63$7&+�7&3���

���FUHDWH�D�7&3�85/��7KH�KRVW�QDPH�GHQRWHV�WKH�VHUYHU�PDFKLQH�
ILQDO�L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��0\6HUYHU���

���������UHTXHVWV����VHUYHU�VRIWZLUHG�FK���������

WU\�^
�VWDFN�UHJLVWHU7DONHU�XUO��

`�FDWFK��L%XV([FHSWLRQ�H��^
�ORJB�SDQLF��UHJLVWHU7DONHU�IDLOHG������H��

`

���QRZ�\RX�FDQ�WUDQVPLW�SRVWLQJV�WR�WKH�VHUYHU�

����� &OLHQW�&RQQHFW�YV��6HUYHU�&RQQHFW

,I�\RXU�ILUHZDOO�VHW�XS�GRHV�QRW�DOORZ�WKH�FOLHQW�WR�HVWDEOLVK�D�7&3�FRQQHFWLRQ�WR�
WKH�VHUYHU�\RX�FDQ�FRQILJXUH�WKH�7&3�VWDFN�VXFK�WKDW�UHJLVWHU7DONHU�FUHDWHV�
WKH�VHUYHU�VRFNHW�DQG�VXEVFULEH�FRQQHFWV�WR�LW��7KH�VHUYHU�DSSOLFDWLRQ�WKHQ�
QHHGV�WR�EH�PRGLILHG�DV�IROORZV�
���FUHDWH�D�7&3�VWDFN�
ILQDO�6WDFN�VWDFN� �QHZ�6WDFN��',63$7&+�7&3�OLVWHQHUFRQQHFW �����
��6RIW:LUHG�$* 3DJH���



���FUHDWH�D�7&3�85/��7KH�KRVW�QDPH�GHQRWHV�WKH�VHUYHU�PDFKLQH�
ILQDO�L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��0\6HUYHU���

���������UHTXHVWV����FOLHQW�VRIWZLUHG�FK���������

0\5HFHLYHU�UFY� �QHZ�0\5HFHLYHU���
WU\�^

�VWDFN�VXEVFULEH�XUO��UFY��
`�FDWFK��([FHSWLRQ�H��^

�ORJB�SDQLF��FDQQRW�VXEVFULEH�WR�����XUO����������H��
`

���ZDLW�IRU�FRQQHFWLRQV�
VWDFN�ZDLW7LOO([LW���

7KH�FOLHQW�DSSOLFDWLRQ�QHHGV�WR�EH�PRGLILHG�DV�IROORZV��1RWH�WKDW�QRZ�WKH�FOLHQW�
QHHGV�WR�EH�VWDUWHG�EHIRUH�WKH�VHUYHU��DQG�RQ�WKH�PDFKLQH�VHUYHU�VRIW�
ZLUHG�FK�
���FUHDWH�D�7&3�VWDFN�
ILQDO�6WDFN�VWDFN� �QHZ�6WDFN��',63$7&+�7&3�WDONHUFRQQHFW �����

���FUHDWH�D�7&3�85/�ZLWK�WKH�ORFDOKRVW�DGGUHVV�DQG�SRUW������
����:LWK���DV�WKH�SRUW�QXPEHU�WKH�QH[W�IUHH�SRUW�LV�DVVLJQHG
���WR�WKH�85/�
ILQDO�L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��0\6HUYHU���

���������UHTXHVWV����FOLHQW�VRIWZLUHG�FK���������

WU\�^
�VWDFN�UHJLVWHU7DONHU�XUO��

`�FDWFK��L%XV([FHSWLRQ�H��^
�ORJB�SDQLF��UHJLVWHU7DONHU�IDLOHG������H��

`

���QRZ�\RX�FDQ�WUDQVPLW�SRVWLQJV�WR�WKH�VHUYHU�

����� 0XOWLFDVW�YLD�7&3

7KH�7&3�VWDFN�E\�GHIDXOW�DOORZV�PXOWLSOH�WDONHUV�WR�FRQQHFW�ZLWK�WKH�VDPH�OLVWHQHU��
7KH�VWDFN�FDQ�EH�FRQILJXUHG�WR�DOORZ�PXOWLSOH�OLVWHQHUV�WR�UHFHLYH�SRVWLQJV�IURP�
RQH�WDONHU�E\�VHWWLQJ�OLVWHQHUFRQQHFW ��DQG�WDONHUFRQQHFW ��DV�LQ�WKH�
SUHYLRXV�H[DPSOH�

��� &RGH�([DPSOH

7KH�QH[W�H[DPSOH�GHPRQVWUDWHV�WKH�LQWHUDFWLRQ�ZLWK�D�ILFWLYH�L%XV�DSSOLFDWLRQ�WKDW�
LPSOHPHQWV�D�WLPH�VHUYLFH��7R�WKDW�SXUSRVH�D�7LPH&OLHQW�REMHFW�LV�SURYLGHG�
ZKLFK�HPSOR\V�SXOO�FRPPXQLFDWLRQ�WR�UHWULHYH�WKH�ZDOO�FORFN�WLPH�IURP�D�UH�
PRWH�WLPH�VHUYHU�

LPSRUW�L%XV�
�
3DJH��� 3URJUDPPHU·V�0DQXDO



SXEOLF�FODVV�7LPH&OLHQW�^
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJY�
�WKURZV�([FHSWLRQ
^

���FUHDWH�DQ�L%XV�SURWRFRO�VWDFN��D�GHVWLQDWLRQ�85/�
���DQG�D�SRVWLQJ�
6WDFN�VWDFN� �QHZ�6WDFN��5HOLDEOH���
L%XV85/�XUO� �L%XV85/)DFWRU\�FUHDWH��7LPHVHUYHU���

���������GD\WLPH���
3RVWLQJ�UHTXHVW� �QHZ�3RVWLQJ���
3RVWLQJ�UHSOLHV>@�
UHTXHVW�VHW/HQJWK����
UHTXHVW�VHW2EMHFW�����*HW�7LPH���

���RSHQ�WKH�FKDQQHO�
VWDFN�UHJLVWHU7DONHU�XUO��

���SXOO�D�UHSO\�SRVWLQJ�IURP�D�UHPRWH�WLPH�VHUYHU�
UHSOLHV� �VWDFN�SXOO�XUO��UHTXHVW��

LI��UHSOLHV�OHQJWK�  ����^
���WLPHRXW��1R�UHSO\�IURP�VHUYHU�
6\VWHP�HUU�SULQWOQ��7LPHRXW��QR�WLPH�VHUYHU���
����ZH�FRXOG�ZDLW�DQG�UHWU\�WKH�SXOO�RSHUDWLRQ��
UHWXUQ�

`

���GLVSOD\�WKH�UHPRWH�WLPH�
6\VWHP�RXW�SULQWOQ��7KH�UHPRWH�WLPH�LV���

���6WULQJ�UHSOLHV>�@�JHW2EMHFW�����

���FORVH�WKH�FKDQQHO�
VWDFN�XQUHJLVWHU7DONHU�XUO��

`
`

��6RIW:LUHG�$* 3DJH���



� 0HPEHUVKLS�DQG�)DLOXUH�1RWLILFDWLRQ
Û�6HH�L%XV�9LHZ��L%XV�&KDQQHO0HPEHU��L%XV�0HPEHUVKLS��

L%XV�6WDFN�UHJLVWHU0RQLWRU��

,Q�PDQ\�UHDO�ZRUOG�GLVWULEXWHG�V\VWHPV��DSSOLFDWLRQV�MRLQ�DQG�OHDYH�FRPPXQLFD�
WLRQ�FKDQQHOV�LQ�UHVSRQVH�WR�H[WHUQDO�HYHQWV��$Q�DSSOLFDWLRQ�MRLQV�D�FKDQQHO�E\�FDOO�
LQJ�6WDFN�VXEVFULEH�RU�6WDFN�UHJLVWHU7DONHU��$Q�DSSOLFDWLRQ�OHDYHV�D�
FKDQQHO�E\�FDOOLQJ�6WDFN�XQVXEVFULEH��6WDFN�XQUHJLVWHU7DONHU��RU�E\�
FUDVKLQJ�
L%XV�SURYLGHV�DQ�$3,�WKDW�DOORZV�\RX�WR�UHJLVWHU�D�PHPEHUVKLS�PRQLWRU�REMHFW�RQ�
ZKLFK�L%XV�LQYRNHV�D�PHWKRG�ZKHQ�DSSOLFDWLRQV�MRLQ�RU�OHDYH�D�FKDQQHO�\RX�DUH�
LQWHUHVWHG�LQ�

��� 'HILQLWLRQ�RI�7HUPV

���9LHZ��$�YLHZ�LV�WKH�´RSLQLRQµ�DQ�DSSOLFDWLRQ�KDV�DW�D�FHUWDLQ�WLPH�RQ�ZKDW�
PHPEHUV�DUH�VXEVFULEHG�WR�D�JLYHQ�FKDQQHO��9LHZV�DUH�UHSUHVHQWHG�E\�WKH�FODVV�
L%XV�9LHZ�

���0HPEHU��$Q�DSSOLFDWLRQ�WKDW�LV�VXEVFULEHG�RU�UHJLVWHUHG�WR�D�FKDQQHO�LV�FDOOHG�
D�PHPEHU��0RUH�H[DFWO\��QRW�WKH�DSSOLFDWLRQV�WKHPVHOYHV�EXW�WKH�SURWRFRO�
VWDFNV�LQ�WKHP�DUH�WKH�PHPEHUV�RI�WKH�FKDQQHO��$�PHPEHU�LV�QDPHG�E\�DQ�
L%XV�85/�

���9LHZ�&KDQJH��:KHQ�D�PHPEHU�MRLQV�RU�OHDYHV�D�FKDQQHO��D�QHZ�9LHZ�REMHFW�
LV�GHOLYHUHG�WR�WKH�PHPEHUV�RQ�WKH�FKDQQHO��L%XV�GHOLYHUV�9LHZ�REMHFWV�E\�
LQYRNLQJ�WKH�YLHZ&KDQJH�PHWKRG�RQ�DQ�LQVWDQFH�RI�LQWHUIDFH�0HPEHUVKLS�

���0HPEHU�5ROH��$�VWDFN�FDQ�EHFRPH�D�PHPEHU�RI�D�FKDQQHO�LQ�RQH�RI�WKUHH�
ZD\V��E\�UHJLVWHULQJ�DV�D�OLVWHQHU��6WDFN�VXEVFULEH���DV�D�WDONHU�
�6WDFN�UHJLVWHU7DONHU���RU�ERWK��$�PHPEHU�FDQ�WKXV�EH�LQ�WKH�UROH�RI�D�
OLVWHQHU��RI�D�WDONHU��RU�ERWK��$�9LHZ�REMHFW�FRQWDLQV�WKH�85/V�RI�WKH�PHPEHUV�
DORQJ�ZLWK�WKHLU�UROHV�

���0HPEHUVKLS�3URWRFRO��$�SLHFH�RI�ORJLF�LPSOHPHQWHG�LQ�D�SURWRFRO�REMHFW��LQ�
5($&+�IRU�H[DPSOH��7KH�PHPEHUVKLS�SURWRFRO�PDNHV�VXUH�WKDW�YLHZ�FKDQJHV�
DUH�GHOLYHUHG�WR�WKH�PHPEHUV�RI�D�FKDQQHO��,W�FDQ�DOVR�HQVXUH�WKDW�DOO�PHPEHUV�
DJUHH�RQ�WKH�YLHZV�WKH\�UHFHLYH��WKDW�SXVK�DQG�SXOO�RSHUDWLRQV�DUH�
V\QFKURQL]HG�ZLWK�YLHZ�FKDQJHV��DQG�VR�IRUWK��6XFK�YLHZ�V\QFKURQL]DWLRQ�ZLOO�
EH�DYDLODEOH�LQ�D�IXWXUH�UHOHDVH�RI�L%XV�

���5DQN��$�PHPEHUVKLS�SURWRFRO�PD\�DVVLJQ�D�UDQN�QXPEHU�WR�HDFK�PHPEHU��$�
UDQN�LV�DQ�LQWHJHU�YDOXH�UDQJLQJ�IURP���WR�Q���L��Q�EHLQJ�WKH�QXPEHU�RI�
PHPEHUV�RQ�WKH�FKDQQHO��5DQN�QXPEHU���W\SLFDOO\�GHQRWHV�WR�WKH�ROGHVW�
PHPEHU��5DQN�QXPEHUV�DUH�FRQWLJXRXV�DQG�XQLTXH��WKH\�DUH�UHDVVLJQHG�
DXWRPDWLFDOO\�ZKHQ�D�PHPEHU�MRLQV�RU�OHDYHV�WKH�FKDQQHO��7KLV�IHDWXUH�LV�QRW�
VXSSRUWHG�E\�L%XV�\HW�
3DJH��� 3URJUDPPHU·V�0DQXDO



)LJXUH����9LHZ�FKDQJHV�GHOLYHUHG�WR�WZR�L%XV�DSSOLFDWLRQV�$�DQG�%��)LUVW�$�VWDUWV�
DQG�MRLQV�FKDQQHO�;��$�YLHZ�FKDQJH�LV�GHOLYHUHG�WR�$�IRU�;��LQGLFDWLQJ�WKDW�
WKHUH�LV�RQH�FKDQQHO�PHPEHU��7KHQ�%�VWDUWV�DQG�MRLQV�FKDQQHO�;��$�YLHZ�
FKDQJH�LV�QRZ�GHOLYHUHG�WR�ERWK�DSSOLFDWLRQV�LQGLFDWLQJ�WKDW�WKHUH�DUH�
WZR�FKDQQHO�PHPEHUV��$�FUDVKHV�DQG�D�YLHZ�FKDQJH�LV�GHOLYHUHG�WR�%��
LQGLFDWLQJ�WKDW�%�LV�WKH�RQO\�FKDQQHO�PHPEHU�QRZ���1RZ�%�FRXOG�LQLWLDWH�
D�IDLORYHU�SURWRFRO���)LQDOO\�$�LV�UHVWDUWHG�DQG�D�YLHZ�FKDQJH�FRQWDLQLQJ�
WZR�PHPEHUV�LV�GHOLYHUHG�WR�ERWK�DSSOLFDWLRQV�

��� 0HPEHUVKLS�&ODVVHV

Û�6HH�L%XV�9LHZ��L%XV�&KDQQHO0HPEHU��L%XV�0HPEHUVKLS��
L%XV�6WDFN�UHJLVWHU0RQLWRU���

7KH�L%XV�PHPEHUVKLS�$3,�PDLQO\�FRQVLVWV�RI�FODVV�L%XV�9LHZ��FODVV�
L%XV�&KDQQHO0HPEHU��DQG�LQWHUIDFH�L%XV�0HPEHUVKLS��
$�9LHZ�REMHFW�SURYLGHV�WKH�UDQN�RI�WKH�PHPEHU�WR�ZKLFK�WKH�9LHZ�REMHFW�LV�
SDVVHG��WKURXJK�WKH�JHW0\5DQN�DFFHVVRU��7KH�QXPEHU�RI�PHPEHUV�LQ�WKH�YLHZ�
LV�REWDLQHG�E\�FDOOLQJ�JHW1XP0HPEHUV��JHW0HPEHU�UHWXUQV�WKH�&KDQQHO0HP�
EHU�REMHFW�IRU�D�JLYHQ�PHPEHU�85/��7KH�JHW0HPEHUV�DFFHVVRU�UHWXUQV�DQ�DUUD\�

Application A Application B

Join Channel X

View Change X;1

View Change X;2

Restart

Join Channel X

View Change X;2

Join Channel X

View Change X;2

CRASH

View Change X;1

View Change X;2

Time
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RI�&KDQQHO0HPEHU�REMHFWV�ZLWK�RQH�HQWU\�SHU�PHPEHU��JHW&KDQQHO�UHWXUQV�
WKH�FKDQQHO�WKH�YLHZ�EHORQJV�WR��)LQDOO\��WKH�IXQFWLRQV�FRQWDLQV0HPEHU��FRQ�
WDLQV/LVWHQHU��DQG�FRQWDLQV7DONHU�DUH�XVHG�WR�FKHFN�ZKHWKHU�D�VSHFLILF�
PHPEHU�H[LVWV�LQ�D�YLHZ�
$�L%XV�&KDQQHO0HPEHU�REMHFW�PDLQO\�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�UROH�RI�D�
PHPEHU�WKURXJK�WKH�LV/LVWHQHU�DQG�LV7DONHU�DFFHVVRUV��JHW85/�UHWXUQV�
WKH�85/�RI�WKH�PHPEHU��7KLV�85/�FDQ�EH�XVHG�WR�FRPSDUH�PHPEHUV��\RX�VKRXOG�
QRW�SXVK�RU�VXEVFULEH�WR�WKDW�85/�

��� 5HJLVWHULQJ�D�0HPEHUVKLS�0RQLWRU

Û�6HH�L%XV�0HPEHUVKLS��6WDFN�UHJLVWHU0RQLWRU

,Q�RUGHU�WR�UHFHLYH�YLHZ�FKDQJH�QRWLILFDWLRQV�\RX�QHHG�WR�SURYLGH�D�FODVV�WKDW�LP�
SOHPHQWV�LQWHUIDFH�L%XV�0HPEHUVKLS��<RX�WKHQ�SDVV�DQ�LQVWDQFH�RI�WKH�FODVV�
DORQJ�WR�WKH�6WDFN�UHJLVWHU0RQLWRU�FDOO��:KHQ�D�YLHZ�FKDQJH�RFFXUV��WKH�
L%XV�PHPEHUVKLS�SURWRFRO�REMHFW�GHWHFWV�LW�DQG�GHOLYHUV�D�YLHZ�FKDQJH�QRWLILFDWLRQ�
E\�LQYRNLQJ�WKH�YLHZ&KDQJH�PHWKRG�RQ�WKH�0HPEHUVKLS�REMHFW�\RX�UHJLVWHUHG�
ZLWK�WKH�VWDFN�
1RWH�WKDW�WR�UHFHLYH�YLHZ�FKDQJH�QRWLILFDWLRQV�D�SURWRFRO�VWDFN�QHHGV�WR�SURYLGH�D�
PHPEHUVKLS�SURWRFRO�REMHFW�VXFK�DV�5($&+�

��� 7LPH�2XWV

$V�ZH�VDZ�LQ�6HFWLRQ ����WKH�5($&+�OD\HU�UHOLHV�RQ�D�KHDUWEHDW�DQG�WLPH�RXW�SUR�
WRFRO�WR�GHWHFW�IDLOXUHV��$�KHDUWEHDW�LV�WUDQVPLWWHG�HYHU\�KEHDW�PLOOLVHFRQGV��,I�WKH�
KHDUWEHDW�RI�D�UHPRWH�5($&+�REMHFW�KDV�QRW�EHHQ�UHFHLYHG�IRU�WLPHRXW�PLOOLVHF�
RQGV�WKHQ�WKH�VHQGHU�LV�EHOLHYHG�FUDVKHG�DQG�H[FOXGHG�IURP�WKH�YLHZ��KEHDW�DQG�
WLPHRXW�DUH�WDLORUDEOH�SURSHUWLHV�RI�WKH�5($&+�SURWRFRO�REMHFW�
7KRVH�SURSHUWLHV�DUH�LPSRUWDQW�IRU�D�ZHOO�IXQFWLRQLQJ�IDLOXUH�GHWHFWLRQ��WKXV�VRPH�
WXQLQJ�PLJKW�EH�UHTXLUHG�IRU�\RXU�DSSOLFDWLRQ��7\SLFDOO\�KEHDW�LV�VHW�WR�DSSUR[L�
PDWHO\�����RI�WLPHRXW��,I�WKH�WLPH�RXW�SURSHUW\�LV�ORZ��H�J������������PLOOLVHF�
RQGV��WKHQ�WKH�SUREDELOLW\�RI�VXVSHFWLQJ�DQ�RYHUORDGHG�DSSOLFDWLRQ�DV�FUDVKHG�LV�
KLJK��,I�WKH�WLPH�RXW�YDOXH�LV�KLJK��H�J���!��������PLOOLVHFRQGV��WKHQ�WKH�SUREDELO�
LW\�RI�IDOVH�VXVSLFLRQ�LV�ORZ��EXW�LW�DOVR�WDNHV�ORQJHU�WR�GHWHFW�D�IDLOXUH��:H�UHFRP�
PHQG�XVLQJ�D�WLPHRXW�YDOXH�RI��������DQG�D�KEHDW�RI������IRU�FOXVWHUV�RI�17�
DQG�8QL[�VHUYHUV�ZKLFK�DUH�PRGHUDWHO\�ORDGHG��:H�UHFRPPHQG�LQFUHDVLQJ�WLP�
HRXW�WR��������DQG�KEHDW�WR������LQ�VLWXDWLRQV�ZKHUH�WKH�QHWZRUN�DQG�WKH�PD�
FKLQHV�FDQ�EHFRPH�KLJKO\�ORDGHG��RU�ZKHQ�:LQGRZV����3&V�DUH�SDUW�RI�WKH�
V\VWHP�
7KH�SURSHUWLHV�DUH�VHW�DV�IROORZV�
6WDFN�V� �QHZ�6WDFN��5HOLDEOH���

���REWDLQ�WKH�5($&+�SURWRFRO�REMHFW�IURP�WKH�VWDFN�
3DJH��� 3URJUDPPHU·V�0DQXDO



5($&+�U� ��5($&+�V�JHW3URWRFRO2EMHFW��5($&+���
���VHW�WLPHRXW�DQG�KEHDW�SURSHUWLHV�
U�VHW7LPHRXW��������
U�VHW+EHDW�������

��� &RGH�([DPSOH

LPSRUW�L%XV�
�
LPSRUW�L%XV�OD\HUV�
�

���D�FODVV�IRU�UHFHLYLQJ�YLHZ�FKDQJHV�
FODVV�0\0RQLWRU�LPSOHPHQWV�L%XV�0HPEHUVKLS�^

���XSFDOO�PHWKRG�LQYRNHG�E\�L%XV�WR�GHOLYHU�D�YLHZ�FKDQJH�
SXEOLF�YRLG�YLHZ&KDQJH�9LHZ�QHZ9LHZ�
^

6\VWHP�HUU�SULQWOQ��*RW�D�YLHZ�FKDQJH�IRU�FKDQQHO���
���QHZ9LHZ�JHW&KDQQHO��������&KDQQHO�PHPEHUV����

���SULQW�WKH�85/�DQG�WKH�UROH�RI�HDFK�PHPEHU�
IRU��LQW�L� ����L���QHZ9LHZ�JHW0HPEHUV���OHQJWK��L����^

&KDQQHO0HPEHU�P� �QHZ9LHZ�JHW0HPEHUV��>L@�
6\VWHP�HUU�SULQWOQ�P�JHW85/��
����P�LV/LVWHQHU���"���OLVWHQHU��������
����P�LV7DONHU���"���WDONHU���������

`
`

`

���UHJLVWHU�D�PRQLWRU��WKHQ�JHQHUDWH�YLHZ�FKDQJHV�E\�FDOOLQJ
���UHJLVWHU7DONHU�DQG�XQUHJLVWHU7DONHU�UHSHDWHGO\��5XQ�VHYHUDO
���LQVWDQFHV�RI�WKLV�DSSOLFDWLRQ�RQ�YDULRXV�PDFKLQHV�
��
SXEOLF�FODVV�0HPEHUVKLS7HVW�^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ�DUJY>@�
�WKURZV�([FHSWLRQ
^

���D�WHVW�FKDQQHO�
L%XV85/�FKDQQHO�

 �L%XV85/)DFWRU\�FUHDWH��7HVW������������WHVW���

���FUHDWH�D�VWDFN�FRQWDLQLQJ�D�PHPEHUVKLS�REMHFW��5($&+��
����7KH��5HOLDEOH��TXDOLW\�RI�VHUYLFH�VWULQJ�ZRXOG�ZRUN�DV
���ZHOO��
6WDFN�V� �QHZ�6WDFN��5($&+�,30&$67���

���VHW�WLPHRXW�DQG�KHDUWEHDW�WR�ORZ�YDOXHV�WR�PDNH
���IDLOXUH�GHWHFWLRQ�PRUH�DJJUHVVLYH�
5($&+�U� ��5($&+�V�JHW3URWRFRO2EMHFW��5($&+���
U�VHW7LPHRXW��������
U�VHW+EHDW�������

���FUHDWH�DQ�LQVWDQFH�RI�RXU�PHPEHUVKLS�PRQLWRU�DQG�UHJLVWHU
��6RIW:LUHG�$* 3DJH���



���LW�IRU�WKH�WHVW�FKDQQHO�
0\0RQLWRU�PRQ� �QHZ�0\0RQLWRU���
V�UHJLVWHU0RQLWRU�FKDQQHO��PRQ��

���SURGXFH�VRPH�YLHZ�FKDQJHV��L%XV�ZLOO�LQYRNH
���PRQ�YLHZ&KDQJH���
IRU�LQW�L� ����L�������L����^

V�UHJLVWHU7DONHU�FKDQQHO��
7KUHDG�FXUUHQW7KUHDG���VOHHS�������
V�XQUHJLVWHU7DONHU�FKDQQHO��
7KUHDG�FXUUHQW7KUHDG���VOHHS��������

`

���XQUHJLVWHU�WKH�PRQLWRU�DQG�WHUPLQDWH�WKH�DSSOLFDWLRQ�
V�XQUHJLVWHU0RQLWRU�FKDQQHO��PRQ��

`
`

3DJH��� 3URJUDPPHU·V�0DQXDO



� /RJJLQJ�(YHQWV
Û�6HH�L%XV�/RJ

)RU�WUDFLQJ�WKH�H[HFXWLRQ�RI�DQ�DSSOLFDWLRQ��L%XV�SURYLGHV�D�VLPSOH�\HW�SRZHUIXO�
ORJJLQJ�IDFLOLW\��7KH�ORJJLQJ�IDFLOLW\�DOORZV�\RX�WR�DVVLJQ�D�VHYHULW\�OHYHO�WR�DQ�
HYHQW��WR�ILOWHU�RXW�HYHQWV�WKDW�EHORQJ�WR�D�FHUWDLQ�OHYHO��WR�WXUQ�RQ�ORJJLQJ�MXVW�LQ�
D�VSHFLILF�SDUW�RI�\RXU�DSSOLFDWLRQ��DQG�WR�GLUHFW�ORJJLQJ�RXWSXW�WR�D�ILOH�RU�WR�D�
EXV�FKDQQHO�

��� /RJ�/HYHOV

���/RJ�MXQN/HYHO��WKH�PRVW�YHUERVH�OHYHO��XVHG�LQ�HDUO\�GHYHORSPHQW�VWDJHV�
RI�D�FRPSRQHQW��MXQN/HYHO�HYHQWV�DUH�SULQWHG�RQO\�LI�WKH�ORJ�OHYHO�LV�VHW�WR�
/RJ�MXQN/HYHO�

���/RJ�LQIR/HYHO��LQIRUPDWLYH�HYHQWV��VWDWLVWLFV�HWF��LQIR/HYHO�HYHQWV�DUH�
SULQWHG�LI�WKH�ORJ�OHYHO�LV�VHW�WR�HLWKHU�/RJ�LQIR/HYHO�RU�/RJ�MXQN/HYHO�

���/RJ�ZDUQ/HYHO��IRU�SULQWLQJ�ZDUQLQJ�PHVVDJHV�VXFK�DV�D�ILOH�V\VWHP�ILOOLQJ�
XS��ZDUQ/HYHO�HYHQWV�DUH�DOZD\V�SULQWHG�DQG�FDQQRW�EH�WXUQHG�RII��7KLV�LV�
OHYHO�LV�WKH�GHIDXOW�

���/RJ�SDQLF/HYHO��IRU�ORJJLQJ�XQUHFRYHUDEOH�HUURUV��SDQLF/HYHO�HYHQWV�
DUH�DOZD\V�SULQWHG�DQG�FDQQRW�EH�WXUQHG�RII��7KH�DSSOLFDWLRQ�LV�DERUWHG�E\�WKH�
/RJ�IDFLOLW\�

���/RJ�GHEXJ/HYHO��IRU�WUDFLQJ�SUREOHPV��7KLV�LV�DQ�DOWHUQDWLYH�WR�ZULWLQJ�
GLUHFWO\�WR�MDYD�ODQJ�6\VWHP�HUU��GHEXJ/HYHO�HYHQWV�DUH�DOZD\V�
SULQWHG�DQG�FDQQRW�EH�WXUQHG�RII�

(YHQWV�DUH�ORJJHG�E\�SDVVLQJ�D�VWULQJ�WR�WKH�PHWKRGV�/RJ�MXQN��/RJ�LQIR��
/RJ�ZDUQ��/RJ�SDQLF��DQG�/RJ�GHEXJ��UHVSHFWLYHO\�
/RJ�VHW/RJ/HYHO�LV�XVHG�IRU�VHWWLQJ�WKH�ORJ�OHYHO��6HWWLQJ�WKH�OHYHO�WR�
/RJ�LQIR/HYHO�ILOWHUV�RXW�DOO�HYHQWV�WKDW�KDYH�D�ORZHU�OHYHO�WKDQ�LQIR/HYHO��
QDPHO\�MXQN/HYHO�HYHQWV��6HWWLQJ�LW�WR�/RJ�ZDUQ/HYHO�ILOWHUV�RXW�LQIR/HY�
HO�DQG�MXQN/HYHO�HYHQWV�
%\�/RJ�VHW'HIDXOW6WUHDP�\RX�FDQ�VSHFLI\�D�-'.�MDYD�LR�3ULQW6WUHDP�
REMHFW�WR�ZULWH�ORJJLQJ�RXWSXW�WR��%\�GHIDXOW�MDYD�ODQJ�6\VWHP�HUU�LV�XVHG�
<RX�W\SLFDOO\�FUHDWH�RQH�/RJ�REMHFW�SHU�FRPSRQHQW�\RX�ZDQW�WR�ORJ��7R�WKH�/RJ�
FRQVWUXFWRU�\RX�SURYLGH�D�V\PEROLF�QDPH�IRU�WKH�FRPSRQHQW��1RZ�\RX�DUH�DEOH�
WR�WXUQ�ORJJLQJ�RQ�MXVW�IRU�WKDW�FRPSRQHQW��E\�SDVVLQJ�LWV�QDPH�LQ�FRQMXQFWLRQ�
ZLWK�WKH�L%XV/RJ�V\VWHP�SURSHUWLHV�GHVFULEHG�LQ�6HFWLRQ �����$�FRGH�H[DPSOH�LV�
SURYLGHG�DW�WKH�HQG�RI�WKH�FKDSWHU�
��6RIW:LUHG�$* 3DJH���



��� /RJJLQJ�(YHQWV�LQ�-DYD�$SSOLFDWLRQV

<RX�FDQ�WXUQ�ORJJLQJ�RQ�E\�VHWWLQJ�WKH�V\VWHP�SURSHUW\�L%XV/RJ/HYHO�WR�RQH�
RI�WKH�VWULQJV�MXQN��LQIR�RU�ZDUQ��7KLV�DSSOLHV�WR�DOO�/RJ�REMHFWV�LQ�WKH�DSSOLFD�
WLRQ��%\�VHWWLQJ�WKH�L%XV/RJ�-'.�V\VWHP�SURSHUW\�WR�D�FRORQ�GHOLPLWHG�OLVW�RI�
QDPHV�\RX�DFWLYDWH�ORJJLQJ�VHOHFWLYHO\�IRU�FHUWDLQ�SDUWV�RI�\RXU�DSSOLFDWLRQ�
7KH�IROORZLQJ�H[DPSOH�VKRZV�KRZ�WR�DFWLYDWH�LQIR/HYHO�ORJJLQJ�MXVW�IRU�WKH�
5($&+�DQG�WKH�)5$*�SURWRFRO�REMHFW�RI�WKH�L%XV�XWLO�WDONHU�DSSOLFDWLRQ�
��MDYD��'L%XV/RJ/HYHO LQIR��'L%XV/RJ �5($&+�)5$*��L%XV�XWLO�WDONHU

7KH�WDONHU�DSSOLFDWLRQ�QRZ�SURGXFHV�RXWSXW�PXFK�OLNH�WKH
IROORZLQJ�

5($&+��,1)2���VWDUW+HDUWEHDW��VWDUWLQJ�KE�WKUHDG
5($&+��,1)2���VWDUW+HDUWEHDW��FUHDWHG�*URXS,QIR�IRU�
LEXV����������������������V\V�UHSO\
5($&+��,1)2���UXQ��VHQGLQJ�KEHDW�WR�
LEXV����������������������LEXV�5($&+�KE�V\V�UHSO\
5($&+��,1)2���UXQ��VHQGLQJ�KEHDW�WR�
LEXV����������������������LEXV�5($&+�KE�V\V�UHSO\
)5$*��,1)2���GQ3XVK��VHQGLQJ�D�PHVVDJH�RI�����E\WHV
5($&+��,1)2���UXQ��VHQGLQJ�KEHDW�WR�
LEXV����������������������LEXV�5($&+�KE�V\V�UHSO\

��� 5HGLUHFWLQJ�/RJ�2XWSXW

%\�VHWWLQJ�WKH�L%XV/RJ7R)LOH�V\VWHP�SURSHUW\�\RX�FDQ�GLUHFW�ORJ�RXWSXW�WR�D�
ILOH��,I�WKH�YDOXH�RI�L%XV/RJ7R)LOH�LV�QRW�GHILQHG�WKHQ�D�ILOH�LEXVORJ�W[W�LV�
FUHDWHG�LQ�WKH�ORFDO�UXQ�GLUHFWRU\��$�ILOH�QDPH�FDQ�EH�DVVLJQHG�WR�WKH�L%XV�
/RJ7R)LOH�SURSHUW\��([DPSOH�

��MDYD��'L%XV/RJ7R)LOH�L%XV�XWLO�WDONHU

��MDYD��'L%XV/RJ7R)LOH �P\ORJILOH�W[W��L%XV�XWLO�WDONHU

%\�VHWWLQJ�WKH�L%XV/RJ7R&KDQQHO�SURSHUW\�WKH�ORJ�RXWSXW�LV�GLUHFWHG�WR�DQ�L%XV�
FKDQQHO��7KLV�DOORZV�D�V\VWHP�RSHUDWRU�WR�PRQLWRU�GLVWULEXWHG�DSSOLFDWLRQV�E\�WDS�
SLQJ�D�PRQLWRULQJ�*8,�WRRO�LQWR�WKH�ORJ�FKDQQHO��%\�GHIDXOW�WKH�L%XV�FKDQQHO�GH�
ILQHG�E\�L%XV�/RJ�/2*&+$11(/�LV�XVHG��([DPSOH��

��MDYD��'L%XV/RJ7R&KDQQHO�L%XV�XWLO�WDONHU

��MDYD��'L%XV/RJ7R&KDQQHO �LEXV�������������P\ORJFKDQQHO��?
L%XV�XWLO�WDONHU
3DJH��� 3URJUDPPHU·V�0DQXDO



��� &RGH�([DPSOH

7KH�IROORZLQJ�FRGH�IUDJPHQW�VKRZV�KRZ�WKH�ORJJLQJ�IDFLOLW\�LV�XVHG�VXFK�ZD\�WKDW�
ORJJLQJ�FDQ�EH�WXUQHG�RQ�RQO\�IRU�0\&ODVV�REMHFWV�

FODVV�0\&ODVV�^
SULYDWH�ILQDO�VWDWLF�/RJ�ORJB� �QHZ�/RJ��0\&ODVV���

SXEOLF�YRLG�GR6RPHWKLQJ�6WULQJ�VWU��^
ORJB�LQIR��GR6RPHWKLQJ��ZRUNLQJ�RQ�����VWU��
���
WU\�^����`
FDWFK��([FHSWLRQ�H��^

ORJB�ZDUQ��GR6RPHWKLQJ��HUURU�����H��
`
���
ORJB�LQIR��GR6RPHWKLQJ��GRQH�ZRUNLQJ�RQ�����VWU��

`
`

7R�DFWLYDWH�LQIR/HYHO�ORJJLQJ�LQ�0\&ODVV�WKH�DSSOLFDWLRQ�LV�VWDUWHG�E\�WKH�
FRPPDQG
��MDYD��'L%XV/RJ 0\&ODVV��'L%XV/RJ/HYHO LQIR�0\$SSOLFDWLRQ
��6RIW:LUHG�$* 3DJH���



� 7KUHDGV
Û 6HH�L%XV�OD\HUV�',63$7&+

L%XV�SURYLGHV�D�YDULHW\�RI�WKUHDGLQJ�PRGHOV�IRU�LQYRNLQJ�WKH�XSFDOOV�GHILQHG�LQ�LQ�
WHUIDFH�L%XV�5HFHLYHU��,Q�WKH�VLPSOHVW�FDVH��VLQJOH�WKUHDGHG�GLVSDWFK��WKH�SUR�
JUDPPHU�QHHGV�WR�EH�DZDUH�RI�WZR�WKUHDGV��WKH�DSSOLFDWLRQ·V�PDLQ�WKUHDG�DQG�
WKH�L%XV�HYHQW�GLVSDWFKLQJ�WKUHDG�ZKLFK�LQYRNHV�GLVSDWFK3XVK�DQG�GLV�
SDWFK3XOO�
$V�\RX�PD\�KDYH�H[SHFWHG�WKH�WKUHDGLQJ�SROLF\�LV�LPSOHPHQWHG�DV�D�SURWRFRO�RE�
MHFW��7KH�',63$7&+�SURWRFRO�REMHFW�SURYLGHV�WKH�SROLFLHV�

���VLQJOH�WKUHDGHG�GLVSDWFK
���WKUHDG�SHU�UHTXHVW
���WKUHDG�SRRO
���DQG�WKUHDG�SHU�FKDQQHO�

��� 6LQJOH�7KUHDGHG�'LVSDWFK

6LQJOH�WKUHDGHG�GLVSDWFK�LV�WKH�GHIDXOW��7KLV�PHDQV�WKHUH�LV�H[DFWO\�RQH�L%XV�WKUHDG�
SHU�SURWRFRO�6WDFN�ZKLFK�UHFHLYHV�LQFRPLQJ�PHVVDJHV�DQG�RWKHU�HYHQWV��DQG�LQ�
YRNHV�WKH�GLVSDWFK3XVK�DQG�GLVSDWFK3XOO�PHWKRGV��
2QO\�ZKHQ�D�GLVSDWFK�XSFDOO�UHWXUQV�WKH�QH[W�HYHQW�FDQ�EH�GLVSDWFKHG��1RWH�WKDW�
HDFK�6WDFN�REMHFW�FRQWDLQV�D�GLVSDWFKHU�WKUHDG�PHDQLQJ�WKDW�WKH�XSFDOOV�RI�WKH�UH�
FHLYHU�REMHFWV�UHJLVWHUHG�ZLWK�GLIIHUHQW�VWDFNV�UXQ�LQ�SDUDOOHO�
7KLV�SROLF\�LV�VXLWDEOH�ZKHQ�WKH�GLVSDWFK�RSHUDWLRQV�RQO\�SHUIRUP�VKRUW�FRPSXWD�
WLRQV�DQG�GR�QRW�EORFN�IRU�D�ORQJ�WLPH�ZKLOH�UHDGLQJ�IURP�D�GDWDEDVH��IRU�H[DPSOH��
7KLV�PRGHO�LV�DOVR�WR�EH�FKRVHQ�ZKHQ�WKH�DSSOLFDWLRQ�LV�VXEVFULEHG�WR�RQO\�RQH�RU�
D�IHZ�FKDQQHOV�DQG�),)2�RUGHULQJ�RI�UHTXHVWV�LV�LPSRUWDQW�

��� 7KUHDG�3HU�5HTXHVW

7KH�SHUIRUPDQFH�RI�VHUYHUV�WKDW�FDUU\�RXW�ORQJ�UXQQLQJ�TXHULHV�RU�FRPSXWDWLRQV�
FDQ�EH�LPSURYHG�FRQVLGHUDEO\�E\�XVLQJ�WKH�WKUHDG�SHU�UHTXHVW�SROLF\��$�QHZ�
WKUHDG�LV�FUHDWHG�IRU�HDFK�SRVWLQJ�WR�GLVSDWFK��:KHQ�WKH�GLVSDWFK�RSHUDWLRQ�UH�
WXUQV�WKH�WKUHDG�LV�GHVWUR\HG��1RWH�WKDW�),)2�RUGHULQJ�RI�LQFRPLQJ�PHVVDJHV�LV�QR�
ORQJHU�JXDUDQWHHG�EHFDXVH�SRVWLQJV�WKDW�DUULYH�RQ�WKH�VDPH�FKDQQHO�DUH�GLV�
SDWFKHG�FRQFXUUHQWO\��
7KLV�SROLF\�LV�IRU�VLWXDWLRQV�ZKHUH�WKH�GLVSDWFK�XSFDOOV�DUH�YHU\�ORQJ�UXQQLQJ��PDQ\�
VHFRQGV��PLQXWHV�RU�PRUH���WKH�HYHQW�DUULYDO�UDWH�LV�ORZ��DQG�),)2�RUGHULQJ�RI�
HYHQWV�LV�LUUHOHYDQW�
3DJH��� 3URJUDPPHU·V�0DQXDO



��� 7KUHDG�3RRO

$�GUDZEDFN�RI�WKUHDG�SHU�UHTXHVW�LV�WKDW�WRR�PDQ\�WKUHDGV�DUH�FUHDWHG�ZKHQ�
HYHQWV�DUULYH�DW�D�KLJK�UDWH��7KUHDG�SRRO�ZRUNV�OLNH�WKUHDG�SHU�UHTXHVW�H[FHSW�WKDW�
D�PD[LPXP�LV�LPSRVHG�RQ�WKH�QXPEHU�RI�GLVSDWFKHU�WKUHDGV�WKDW�DUH�UXQQLQJ�FRQ�
FXUUHQWO\��,I�DQ�HYHQW�DUULYHV�ZKLOH�DOO�WKUHDGV�DUH�LQ�XVH��WKH�HYHQW�LV�EXIIHUHG�XQWLO�
RQH�RI�WKH�WKUHDGV�EHFRPHV�IUHH�
7KLV�SROLF\�LV�IRU�VLWXDWLRQV�ZKHUH�WKH�GLVSDWFK�XSFDOOV�DUH�ORQJ�UXQQLQJ��WKH�HYHQW�
DUULYDO�UDWH�LV�KLJK��DQG�),)2�RUGHULQJ�RI�UHTXHVWV�LV�LUUHOHYDQW�

��� 7KUHDG�3HU�&KDQQHO

7KLV�SROLF\�LV�SURYLGHG�WR�DFKLHYH�VRPH�SDUDOOHOLVP�ZKLOH�PDLQWDLQLQJ�),)2�RUGHU�
LQJ�RI�LQFRPLQJ�SRVWLQJV��,W�LV�FRQFHLYHG�IRU�DSSOLFDWLRQV�WKDW�VXEVFULEH�WR�VHYHUDO�
FKDQQHOV��$�WKUHDG�LV�FUHDWHG�IRU�HDFK�DFWLYH�VXEVFULSWLRQ��(DFK�WKUHDG�GLVSDWFKHV�
WKH�HYHQWV�WKDW�DUULYH�RQ�WKH�FKDQQHO�DVVLJQHG�WR�WKH�WKUHDG���
7KLV�SROLF\�LV�IRU�VLWXDWLRQV�ZKHUH�WKH�GLVSDWFK�XSFDOOV�DUH�ORQJ�UXQQLQJ��WKH�DSSOL�
FDWLRQ�LV�VXEVFULEHG�WR�VHYHUDO�FKDQQHOV��DQG�),)2�RUGHULQJ�RI�UHTXHVWV�LV�LPSRU�
WDQW��7KH�HYHQW�DUULYDO�UDWH�FDQ�EH�KLJK�

��� &RPSDULVRQ

��� &RGH�([DPSOH

���&UHDWH�D�VLQJOH�WKUHDGHG�7&3�6WDFN��GHIDXOW��
6WDFN�VLQJOH� �QHZ�6WDFN��',63$7&+�7&3���

���&UHDWH�D�WKUHDG�SHU�UHTXHVW�7&3�6WDFN�
6WDFN�SHU5HT� �QHZ�6WDFN��',63$7&+�WKUHDG3HU5HTXHVW ���7&3���

���&UHDWH�D�WKUHDG�SRRO�7&3�6WDFN�ZLWK���WKUHDGV�
6WDFN�SRRO� �QHZ�6WDFN��',63$7&+�WKUHDG3RRO ��SRRO6L]H ���7&3���

�� :LWK�RQO\�RQH�FKDQQHO�WKLV�PRGHO�FRUUHVSRQGV�WR�VLQJOH�WKUHDGHG�GLVSDWFK�

),)2�HQVXUHG 3DUDOOHOLVP 2YHUKHDG�SHU�HYHQW

6LQJOH�WKUHDGHG <HV 1RQH /RZ

7KUHDG�SHU�UHTXHVW 1R +LJKHVW +LJK

7KUHDG�SRRO 1R +LJK��FXVWRPL]DEOH� /RZ

7KUHDG�SHU�FKDQQHO <HV 0HGLXP /RZ

7DEOH����&RPSDULVRQ�RI�WKH�WKUHDG�SROLFLHV�LPSOHPHQWHG�E\�',63$7&+
��6RIW:LUHG�$* 3DJH���



���&UHDWH�D�WKUHDG�SHU�FKDQQHO�7&3�6WDFN�ZLWK���WKUHDGV�
6WDFN�SHU&KDQ� �QHZ�6WDFN��',63$7&+�WKUHDG3HU&KDQQHO ���7&3���

���&UHDWH�D�VLQJOH�WKUHDGHG�,3�PXOWLFDVW�6WDFN��GHIDXOW��
6WDFN�VLQJOH�� �QHZ�6WDFN��5HOLDEOH���

���&UHDWH�D�WKUHDG�SHU�UHTXHVW�,3�PXOWLFDVW6WDFN�
6WDFN�SHU5HT�� �QHZ�6WDFN��',63$7&+�WKUHDG3HU5H�
TXHVW ���38//�)5$*�),)2�1$.�5($&+�,30&$67���
3DJH��� 3URJUDPPHU·V�0DQXDO



$SSHQGL[�$ L%XV�6\VWHP�3URSHUWLHV
L%XV�DSSOLFDWLRQV�DUH�FRQILJXUHG�E\�VHWWLQJ�WKH�IROORZLQJ�-DYD�V\VWHP�SURSHUWLHV��
,Q�JHQHUDO�WKLV�LV�DFFRPSOLVKHG�E\�SDVVLQJ�WKH��'�RSWLRQ�WR�WKH�-DYD�LQWHUSUHWHU��
7KH�V\VWHP�SURSHUWLHV�DUH�DFFHVVHG�E\�FDOOLQJ�MDYD�ODQJ�6\VWHP�JHW3URS�
HUW\����<RX�VKRXOG�QRW�PRGLI\�L%XV�V\VWHP�SURSHUWLHV�DW�UXQ�WLPH�
���L%XV$SS1DPH QDPH�WR�VHW�WKH�QDPH�RI�WKH�DSSOLFDWLRQ��7KH�QDPH�LV�XVHG�
E\�WKH�ORJJLQJ�IDFLOLW\��IRU�H[DPSOH�

���L%XV/RJ/HYHO ^MXQN�LQIR�ZDUQ`�WR�VHW�WKH�L%XV�ORJ�OHYHO�
���L%XV/RJ ORJPRGXOH��ORJPRGXOH������WR�DFWLYDWH�ORJJLQJ�MXVW�LQ�
FHUWDLQ�SDUWV�RI�DQ�DSSOLFDWLRQ�

���L%XV/RJ7R)LOH ILOHQDPH�WR�GLUHFW�ORJJLQJ�RXWSXW�WR�D�ILOH��,I�QR�ILOH�
QDPH�LV�SURYLGHG�WKHQ�LEXVORJ�W[W�LV�XVHG�

���L%XV/RJ7R&KDQQHO LEXVXUO�WR�GLUHFW�ORJJLQJ�RXWSXW�WR�DQ�L%XV�
FKDQQHO��,I�QR�85/�LV�SURYLGHG�WKHQ�L%XV�/RJ�/2*&+$11(/�LV�XVHG�

���L%XV3RUW QXPEHU�WR�VHW�WKH�GHIDXOW�L%XV�SRUW�QXPEHU�
���L%XV+RVW$GGUHVV LSDGGUHVV�WR�VHW�WKH�,3�DGGUHVV�RI�WKH�ORFDO�KRVW��%\�
GHIDXOW�MDYD�QHW�,QHW$GGUHVV�JHW/RFDO+RVW���LV�XVHG��7KLV�RSWLRQ�
LV�XVHIXO�ZKHQ�UXQQLQJ�RQ�PDFKLQHV�ZLWK�PXOWLSOH�,3�LQWHUIDFHV�

���L%XV+RVW1DPH QDPH�WR�VHW�WKH�QDPH�RI�WKH�ORFDO�KRVW��%\�GHIDXOW�
MDYD�QHW�,QHW$GGUHVV�JHW/RFDO+RVW���JHW+RVW1DPH���LV�XVHG�

���L%XV6\VWHP DUHD�WR�VHW�WKH�QDPH�RI�WKH�V\VWHP�DUHD�WKH�DSSOLFDWLRQ�LV�
UXQQLQJ�LQ��)RU�H[DPSOH��SURGXFWLRQ��WHVW��GHYHORSPHQW��MRHV�WHVW�
HWF��%\�GHIDXOW�WKH�QDPH�GHY�LV�XVHG�

���L%XV9HUVLRQ�ZULWHV�WKH�L%XV�YHUVLRQ�VWULQJ�WR�6\VWHP�HUU�
��6RIW:LUHG�$* 3DJH���



$SSHQGL[�% $�1RWH�DERXW�&RQILJXUDWLRQ�
0DQDJHPHQW

&RPSDQLHV�WKDW�SURYLGH�RQ�OLQH�DFFHVV�WR�WKHLU�LQIRUPDWLRQ�V\VWHP�DUH�IDFHG�ZLWK�
WKH�SUREOHP�RI�UXQQLQJ�D�SURGXFWLRQ�LQIRUPDWLRQ�V\VWHP�ZKLOH�GHYHORSLQJ�QHZ�
YHUVLRQV�RI�WKH�VHUYLFHV�ZKLFK�FRQVWLWXWH�WKH�V\VWHP��2EYLRXVO\�LW�LV�QHFHVVDU\�WR�
UXQ�WKH�SURGXFWLRQ�V\VWHP�LQ�LVRODWLRQ�RI�WKH�L%XV�HYHQWV�WKDW�DUH�JHQHUDWHG�ZKLOH�
ZRUNLQJ�RQ�QHZ�DQG�LPSURYHG�VHUYLFHV��
7R�WKLV�SXUSRVH�L%XV�SURYLGHV�WKH�QRWLRQ�RI�LVRODWHG�V\VWHP�DUHDV�DOORZLQJ�RQH�WR�
UXQ�D�SURGXFWLRQ�YHUVLRQ�RI�D�V\VWHP�DORQJ�ZLWK�D�WHVW�YHUVLRQ�RI�WKH�V\VWHP�DQG�
RQH�RU�PRUH�GHYHORSPHQW�YHUVLRQV�RI�WKH�V\VWHP��L%XV�PDNHV�VXUH�WKDW�WKH�DUHDV�
DUH�LVRODWHG�DQG�WKDW�WKH�SRVWLQJV�RI�RQH�DUHD�GR�QRW�SURSDJDWH�LQWR�RWKHU�DUHDV�
,GHDOO\�WKH�SURGXFWLRQ�V\VWHP�UXQV�RQ�D�FOXVWHU�RI�GHGLFDWHG�PDFKLQHV��3D\LQJ�FXV�
WRPHUV�W\SLFDOO\�FRQQHFW�WR�WKH�SURGXFWLRQ�V\VWHP��7KH�PRVW�VWDEOH�YHUVLRQV�RI�
\RXU�L%XV�DSSOLFDWLRQV�DUH�LQVWDOOHG�RQ�WKDW�V\VWHP��7KH�SURGXFWLRQ�V\VWHP�LV�PDQ�
DJHG�E\�D�FUHZ�RI�RSHUDWRUV�EXW�LV�QRW�GLUHFWO\�DFFHVVLEOH�E\�GHYHORSHUV��
7KH�WHVW�V\VWHP�FDQ�EH�VHHQ�DV�D��VWDJLQJ�DUHD��LQ�ZKLFK�QHZO\�GHYHORSHG��DQG�
WHVWHG��VHUYLFHV�DUH�LQVWDOOHG�EHIRUH�WKH\�DUH�LQFRUSRUDWHG�LQWR�WKH�SURGXFWLRQ�V\V�
WHP��,GHDOO\�WKH�WHVW�V\VWHP�LV�UXQQLQJ�RQ�D�VHSDUDWH�VHW�RI�PDFKLQHV��LW�LV�DFFHVVL�
EOH�E\�WKH�GHYHORSPHQW�WHDP��2QFH�WKH�WHVW�V\VWHP�KDV�EHHQ�VWDEOH�IRU�D�FHUWDLQ�
DPRXQW�RI�WLPH��WKH�VRIWZDUH�LQ�WKH�WHVW�V\VWHP�LV�PRYHG�WR�WKH�SURGXFWLRQ�V\V�
WHP��
:KHQ�D�QHZ�VHUYLFH�LV�WR�EH�LPSOHPHQWHG�WKHQ�D�GHYHORSPHQW�DUHD�LV�XVHG�WR�
DYRLG�LQWHUIHULQJ�ZLWK�WKH�WHVW�DQG��ZRUVH��ZLWK�WKH�SURGXFWLRQ�V\VWHP��2QFH�D�FHU�
WDLQ�OHYHO�RI�VWDELOLW\�LV�DFKLHYHG�WKH�VHUYLFH�LV�LQWHJUDWHG�LQWR�WKH�WHVW�V\VWHP��
7R�DOORZ�\RXU�VRIWZDUH�WR�HYROYH�LQ�WKLV�PDQQHU�\RX�
���VKRXOG�DOZD\V�XVH�WKH�L%XV85/)DFWRU\�WR�FUHDWH�L%XV�85/V���6HH�
6HFWLRQ ����

���VHW�WKH�L%XV6\VWHP�SURSHUW\�WR�WKH�QDPH�RI�WKH�V\VWHP�DUHD�\RXU�
DSSOLFDWLRQ�KDV�WR�UXQ�LQ��

%\�GHIDXOW�DSSOLFDWLRQV�UXQ�LQ�WKH�GHYHORSPHQW�V\VWHP�DUHD��7R�SODFH�DQ�L%XV�
DSSOLFDWLRQ�LQ�DQRWKHU�DUHD��SURGXFWLRQ�IRU�H[DPSOH��WKH�FRPPDQG�OLQH�DUJX�
PHQW
�'L%XV6\VWHP SURGXFWLRQ

LV�SDVVHG�WR�WKH�MDYD�RU�MUH�FRPPDQG��7KLV�VHWV�WKH�-'.�V\VWHP�SURSHUW\�
L%XV6\VWHP�WR�WKH�YDOXH�SURGXFWLRQ�
3DJH��� 3URJUDPPHU·V�0DQXDO
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