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'HSOR\PHQW�RI�0LFURVRIW�:LQGRZV�17
,Q�D�'HVLJQ�(QJLQHHULQJ�(QYLURQPHQW�

-DVRQ�6DPSVRQ��(OZRRG�&RVOHWW��*DU\�:DVKLQJWRQ�
%RE�3DDXZH��5XVV�&UDIW��.HYLQ�:KHHOHU

Intel Corporation

$EVWUDFW

7KLV�SDSHU�GHWDLOV�VRPH�RI�WKH�H[SHULHQFHV�DQG�LVVXHV
,QWHO�&RUSRUDWLRQ�HQFRXQWHUHG�ZKHQ�GHYHORSLQJ�DQG
GHSOR\LQJ�D�0LFURVRIW�:LQGRZV�17����
�EDVHG
HQYLURQPHQW�IRU�XVH�LQ�E\�RXU�FKLS�GHVLJQHUV����:H�DUH
GHSOR\LQJ�,QWHO
�EDVHG�:LQGRZV�17�ZRUNVWDWLRQV�WR
HQJLQHHUV�GHVLJQLQJ�,QWHO¶V�QH[W�JHQHUDWLRQ�SURGXFWV�

:H�RIIHU�RXU�H[SHULHQFHV�LQ�KRSH�WKDW�RWKHU�JURXSV
XVLQJ�17�LQ�D�GHVLJQ�HQJLQHHULQJ�HQYLURQPHQW�FDQ
EHQHILW���$ORQJ�WKH�ZD\�ZH�H[SODLQ�KRZ�ZH�VROYHG�WKH
SUREOHPV�DVVRFLDWHG�ZLWK�D�WLJKWO\�FRQWUROOHG�GHVLJQ
HQJLQHHULQJ�ZRUNVWDWLRQ�DQG�HQYLURQPHQW�SUHVHQWHG�XV�

����,QWURGXFWLRQ

,Q������������,QWHO�&RUSRUDWLRQ�EHJDQ�WR�GHSOR\
:LQGRZV�17�WR�GHVLJQ�HQJLQHHULQJ�JURXSV�DW�RXU�VLWHV
LQ�)ROVRP��&$��+LOOVERUR��25�DQG�+DLID��,VUDHO�

$OO�RI�RXU�GHVLJQ�HQJLQHHULQJ�VLWHV�KDYH�ORFDO
DGPLQLVWUDWLYH�JURXSV�WKDW�VXSSRUW�WKH�ORFDO�'HVLJQ
(QJLQHHULQJ�GHSDUWPHQWV���7KH�JURXSV�W\SLFDOO\�DVVLVW
ZLWK�QRUPDO�GD\�WR�GD\�RSHUDWLRQV�DQG�PDLQWHQDQFH�RI
WKH�HQYLURQPHQW�ZKLOH�ZRUNLQJ�ZLWK�WKH�'HVLJQ�JURXSV
WR�SODQ�DQG�GHYHORS�HQJLQHHULQJ�HQYLURQPHQWV�WR�PHHW
WKHLU�IXWXUH�QHHGV�

7KH�QXPEHU�RI�GHVLJQ�HQJLQHHUV�YDULHV�IURP�VLWH�WR�VLWH�
'HVLJQ�HQJLQHHULQJ�FXVWRPHUV�WRWDO�DERXW����������
LQGLYLGXDOV�ZRUOG�ZLGH��DOO�RI�ZKLFK�UXQ�81,;�DQG�RU
17���7KH�QHHG�IRU�D�ZHOO�SODQQHG�DQG�IXQFWLRQDOO\
FRPSOHWH�KHWHURJHQHRXV�HQYLURQPHQW�LV�LPSHUDWLYH�WR
WKH�VXFFHVV�RI�HDFK�SURMHFW���7KH�WRWDO�QXPEHU�17
GHVLJQ�HQJLQHHULQJ�ZRUNVWDWLRQ�QXPEHU�LQ�WKH������
�����V\VWHPV�ZRUOGZLGH�

���:RUNVWDWLRQ�0RGHOV

2XU�GHSOR\PHQW�RI�17�IROORZHG�D�SURJUHVVLRQ�IURP�DQ
3&�UXQQLQJ�DV�DQ�³;WHUP´�DOO�WKH�ZD\�XS�WR�D�IXOO�

IOHGJHG�HQJLQHHULQJ�ZRUNVWDWLRQ�WKDW�KDV�IXOO�DFFHVV�WR
ERWK�17�DQG�81,;�HQYLURQPHQWV��HLWKHU�QDWLYHO\�RU
WKURXJK�HPXODWLRQ�

����;WHUP�0RGHO

2XU�LQLWLDO�HIIRUW�ZDV�WR�GHSOR\�,QWHO�EDVHG�17
ZRUNVWDWLRQV�WR�WKH�HQJLQHHU¶V�GHVN���7KH�HQJLQHHU
FRXOG�DFFHVV�RXU�81,;�HQYLURQPHQW�WKURXJK�DQ�;
:LQGRZV�HPXODWLRQ�SURGXFW����7KH�17�ZRUNVWDWLRQV
HIIHFWLYHO\�EHFDPH�D�SRZHUIXO�;�7HUP�

%\�GHSOR\LQJ�:LQGRZV�17��RXU�HQJLQHHUV�KDG�WKH
FRQYHQLHQFH�RI�KDYLQJ�DOO�RI�WKH�SURGXFWLYLW\�WRROV
DYDLODEOH�RQ�:LQGRZV�17��:RUG
��([FHO
��2XWORRN
�
HWF��DV�ZHOO�DV�FRPSOHWH�DFFHVV�WR�WKH�81,;�WRROV
QHHGHG�WR�GHVLJQ�RXU�SURGXFWV���7KLV�DOORZHG�XV�WR
UHGXFH�FRVWV�E\�SURYLGLQJ�D�VLQJOH�GHVNWRS�WR�PHHW�DOO
RI�RXU�HQJLQHHU¶V�QHHGV���,W�DOVR�RIIHUV�XV�WKH�DELOLW\�WR
PRYH�RQ�WR�DQ�HQYLURQPHQW�ZKHUH�VRPH�RU�PRVW�RI�WKH
GHVLJQ�HQJLQHHU¶V�WDVNV�DUH�GRQH�ORFDOO\�WR�WKH
ZRUNVWDWLRQ�

����6WDQGDUG�,QIUDVWUXFWXUH�5HOHDVH

:KHQ�RXU�GHVLJQ�VLWHV�VWDUWHG�ZLWK�17��WKH\
LQGLYLGXDOO\�GHYHORSHG�WKHLU�RZQ�EXLOG���7KLV�SUHVHQWHG
SUREOHPV�ZKHQ�SURMHFWV�KDG�WR�VKDUH�GDWD�DQG�VFULSWV
EHWZHHQ�VLWHV�XVLQJ�GLIIHUHQW�EXLOGV���$�VLJQLILFDQW
DPRXQW�RI�ZRUN�ZRXOG�EH�QHFHVVDU\�WR�SRUW�VFULSWV�WR
DQRWKHU�17�HQYLURQPHQW�

7R�UHFWLI\�WKLV�SUREOHP��ZH�SXOOHG�WRJHWKHU�WKH�EHVW
IHDWXUHV�RI�WKH�H[LVWLQJ�17�����HQYLURQPHQWV�DQG�EXLOW�D
VWDQGDUG�EXLOG��FDOOHG�WKH�6WDQGDUG�,QIUDVWUXFWXUH
5HOHDVH��IRU�GHSOR\PHQW�DW�DOO�RI�RXU�HQJLQHHULQJ�VLWHV�
7KLV�VWDQGDUGL]DWLRQ�QRW�RQO\�KHOSV�ZLWK�SRUWDELOLW\��EXW
DOVR�DOORZV�XV�WR�VKDUH�WKH�H[SHQVH�RI�PDLQWDLQLQJ�WKH
HQYLURQPHQW�DFURVV�PXOWLSOH�VLWHV���7KLV�EHFRPHV
SDUWLFXODUO\�LPSRUWDQW�ZKHQ�ZH�FRQVLGHU�RXU�DSSOLFDWLRQ
LQWHJUDWLRQ�SURFHVV�



�����:RUN�0RGHO

,Q�RXU�GHVLJQ�HQJLQHHULQJ�81,;�HQYLURQPHQWV��WKH
GHVLJQ�HQJLQHHUV�QHYHU�KDYH�DGPLQLVWUDWLYH��URRW��ULJKWV
RQ�WKHLU�ZRUNVWDWLRQ����,Q�DGGLWLRQ��DSSOLFDWLRQV�DQG�GDWD
DUH�QRW�SHUPDQHQWO\�VWRUHG�RQ�WKH�ZRUNVWDWLRQ���7KH
81,;�ZRUNVWDWLRQV�DUH�FRQVLGHUHG�DSSOLFDWLRQ�OHVV�DQG
GDWD�OHVV���7KLV�RIIHUV�WKH�DELOLW\�WR�UHSODFH�V\VWHPV
TXLFNO\�DQG�KDYH�WKH�XVHU�EDFN�XS�DQG�UXQQLQJ�LQ�VKRUW
WLPH���6KRXOG�D�V\VWHP�IDLO��WKHUH�LV�QR�UHDVRQ�WR�ZRUU\
DERXW�UH�LQVWDOOLQJ�DSSOLFDWLRQV��UH�HQDEOLQJ�GDHPRQV�
HWF��EHFDXVH�DOO�ZRUNVWDWLRQV�KDYH�H[DFWO\�WKH�VDPH
EXLOG�DQG�IHDWXUHV�HQDEOHG���9HU\�UDUHO\�LV�RQH�PDFKLQH
VLJQLILFDQWO\�GLIIHUHQW�WKDQ�DQRWKHU�

,Q�RXU�81,;�EDVHG�GHVLJQ�HQYLURQPHQWV�ZH�KDYH
GHYHORSHG��DQG�FRQWLQXH�WR�GHYHORS��DQ�HQYLURQPHQW
WKDW�DOORZV�DQ\�HQJLQHHU�WR�UXQ�DQ\�WRRO�RQ�DQ\
ZRUNVWDWLRQ�DQ\ZKHUH�ZLWKLQ�WKH�FRPSDQ\���7KLV�³DQ\�
DQ\�DQ\´�FRQFHSW�LV�D�JXLGLQJ�SULQFLSOH�WKDW�LV�DOVR
DSSOLHG�WR�RXU�17�ZRUNVWDWLRQV���3DWKV�WR�DSSOLFDWLRQV
DQG�WRROV�DUH�FRQVLVWHQW�DFURVV�DOO�VLWHV���,Q�DGGLWLRQ��WKH
H[DFW�VDPH�YHUVLRQ�RI�HDFK�WRRO�RU�DSSOLFDWLRQ�LV�XVXDOO\
DYDLODEOH�DW�HYHU\�VLWH�

:KHQ�GHYHORSLQJ�RXU�17�HQYLURQPHQWV��ZH�ZRUNHG�WR
DSSO\�WKHVH�VDPH�SULQFLSOHV���2XU�17�ZRUNVWDWLRQV�DUH
DSSOLFDWLRQ�OHVV�DQG�GDWD�OHVV���$OVR��WKH�H[DFW�VDPH
YHUVLRQ�RI�HDFK�WRRO�LV�DYDLODEOH�DW�HYHU\�VLWH�DQG�LW�LV
IRXQG�LQ�VDPH�ORFDWLRQ�

/LNH�ZLWK�RXU�81,;�ZRUNVWDWLRQV��ZH�DUH�DEOH�WR�VZDS
RXW�UHSODFHPHQW�RI�GHIHFWLYH�V\VWHPV�ZLWKRXW�ZRUU\�RI
GDWD�ORVV���7KH�HQJLQHHUV�DUH�DEOH�WR�EH�EDFN�WR�ZRUN
TXLFNO\�ZLWKRXW�KDYLQJ�WR�ZDLW�PDQ\�KRXUV�WR�LQVWDOO�DOO
RI�KLV�RU�KHU�UHTXLUHG�DSSOLFDWLRQV�

7KH�DSSOLFDWLRQ�OHVV�ZRUNVWDWLRQ�WKXV�UHTXLUHV�WKDW�PRVW
DSSOLFDWLRQV�UXQ�IURP�D�ILOH�VHUYHU���:KLOH�WKLV�LV
FRPPRQ�SODFH�LQ�81,;��LW�LV�OHVV�FRPPRQO\�IRXQG
ZLWKLQ�17�HQYLURQPHQWV���7KLV�KDV�IRUFHG�XV�WR�FUHDWH
WRROV�DQG�SURFHVVHV�WR�UH�HQJLQHHU�DSSOLFDWLRQ
LQVWDOODWLRQV�WR�DOORZ�WKHP�WR�UXQ�IURP�WKH�QHWZRUN�
+RZHYHU��ZH¶YH�DOVR�IRXQG�WKDW�VRPH�DSSOLFDWLRQV�MXVW
UHIXVH�WR�UXQ�IURP�D�QHWZRUN�ORFDWLRQ���7KH\�XVXDOO\
ZDQW�WR�ZULWH�WHPS�ILOHV�WR�WKH�GLUHFWRU\�WKH\�DUH
LQVWDOOHG�LQ��LQVWHDG�RI�XVLQJ��7(03����,Q�WKDW�FDVH�
ZH�DUH�IRUFHG�WR�LQVWDOO�WKH�DSSOLFDWLRQ�ORFDOO\�DQG�RSHQ
WKH�$&/V�WR�DOORZ�WKH�DSSOLFDWLRQ�WR�UXQ�

6LQFH�PDQ\�&$'�WRROV�DUH�YHU\�ODUJH��DQG�WKH�QXPEHU
RI�WRROV�XVHG�E\�WKH�HQJLQHHUV�LV�H[WHQVLYH��WKHLU�WLPH�LV
VDYHG�UH�LQVWDOOLQJ�WKHVH�WRROV�E\�PLQLPL]LQJ�WKH
LQVWDOODWLRQ�SURFHVV�WR�LQFOXGH�RQO\�WKH�UHTXLUHG�ORFDO
FKDQJHV�OLNH�'//V��UHJLVWU\�DQG�SURILOH�FKDQJHV���7KH

EXON�RI�WKH�DSSOLFDWLRQ�LV�SODFH�RQ�WKH�QHWZRUN�ILOH
VHUYHU�

,Q�DQ�DWWHPSW�WR�DSSO\�WKHVH�HIIHFWLYH�SUDFWLFHV
HPSOR\HG�WR�PDQDJH�RXU�81,;�HQYLURQPHQWV��RXU�17
ZRUNVWDWLRQV�DOVR�KDYH�UHVWULFWHG�ILOH�V\VWHP
SHUPLVVLRQV���8VHUV�JHQHUDOO\�DUH�QRW�JUDQWHG
DGPLQLVWUDWLYH�ULJKWV�DQG�FDQ�QRW�LQVWDOO�MXVW�DQ\
VRIWZDUH�SDFNDJH�WKH\�GHVLUH����7KLV�SODFHV�WKH�EXUGHQ
RI�VRIWZDUH�LQVWDOODWLRQ�RQ�WKH�DGPLQLVWUDWLYH�JURXS�

,Q�DGGLWLRQ�WR�SUHYHQWLQJ�DSSOLFDWLRQ�LQVWDOODWLRQ�E\�WKH
XVHU��ZH�SURKLELW�WKH�SHUPDQHQW�VWRUDJH�RI�GDWD�RQ
ZRUNVWDWLRQV��WKXV�ZRUNVWDWLRQV�DUH�QRW�EDFNHG�XS�
3HUVRQDOL]HG�FRPSRQHQWV�RI�WKH�DSSOLFDWLRQ�DUH�VWRUHG
RQ�D�SHUVRQDO�GULYH�LQVWHDG�RI�WKH�SURILOH��7KH�GDWD
VWRUHG�RQ�WKH�SHUVRQDO�GULYH��ZKLFK�LV�D�GULYH�ORFDWHG�RQ
D�QHWZRUN�ILOH�VHUYHU��FRXOG�HDVLO\�EH����WR����0%�LQ
VL]H���6KRXOG�ZH�VWRUH�WKLV�LQ�WKH�XVHU¶V�SURILOH��ORJLQ
WLPHV�ZRXOG�EH�JUHDWO\�LQFUHDVHG�

/RFNLQJ�GRZQ�WKH�ZRUNVWDWLRQ�DQG�SUHYHQWLQJ�XVHUV
IURP�LQVWDOOLQJ�WKHLU�RZQ�DSSOLFDWLRQ�JHQHUDOO\
LQFUHDVHV�VWDELOLW\�RI�WKH�ZRUNVWDWLRQ���:RUNVWDWLRQ�EOXH
VFUHHQV�DQG�DSSOLFDWLRQ�FUDVKHV�DUH�UHGXFHG�

$QRWKHU�GULYHU�IRU�ORFNLQJ�GRZQ�WKH�ZRUNVWDWLRQ�LV�RXU
UHTXLUHPHQW�WR�UXQ�EDWFK�MREV���7R�EH�VXFFHVVIXO��D
EDWFK�HQYLURQPHQW�UHTXLUHV�D�KLJKO\�UHOLDEOH�DQG
FRQVLVWHQW�HQYLURQPHQW���/RFNLQJ�GRZQ�WKH�ZRUNVWDWLRQ
DQG�SURYLGLQJ�FRQVLVWHQW�WRROV�DQG�WRRO�ORFDWLRQV�PDNH
IRU�D�UHOLDEOH�HQYLURQPHQW�

����%XLOGLQJ�WKH�26�,PDJH

2XU�ZRUNVWDWLRQ�EXLOGV�XWLOL]H�0LFURVRIW¶V�2(0
LQVWDOODWLRQ�SURFHVV���8VLQJ�WKLV�SURFHVV��DQG�D�IHZ
FXVWRP�VFULSWV��ZH�DUH�DEOH�WR�FUHDWH�DQ�LPDJH�WKDW�LV
FRQVLVWHQW���$Q\�WZR�V\VWHPV�XVLQJ�WKH�VDPH�EXLOG
VKRXOG�QRW�KDYH�GLIIHUHQW�FRPSRQHQWV�LQVWDOOHG��DQG
WKH\�DUH�QHYHU�LQVWDOOHG�LQ�D�GLIIHUHQW�RUGHU�

����3DUWLWLRQLQJ

2XU�ZRUNVWDWLRQV�DUH�VSOLW�LQWR�WKUHH�SDUWLWLRQV��&��'�
DQG�(����&��LV�IRU�26��V\VWHP�DGPLQLVWUDWLRQ�WRROV�DQG
WKH�VZDS�ILOH���'��LV�IRU�DQ\�ORFDO�DSSOLFDWLRQV�DQG�(��LV
D�XVHU�VFUDWFK�DUHD���%\�EUHDNLQJ�WKH�V\VWHP�LQWR
PXOWLSOH�SDUWLWLRQV��ZH¶UH�DEOH�WR�UHVHUYH�VSDFH�RQ�WKH
V\VWHP�IRU�VSHFLILF�IXQFWLRQV���6LQFH�WKH�DSSOLFDWLRQV
DUH�DOZD\V�LQVWDOOHG�RQ�WKH�'��GULYH��ZH�FDQ�EH�DVVXUHG
WKDW�WKH�&��GULYH�ZLOO�QHYHU�ILOO�XS�EHFDXVH�RQO\�26�DQG
V\VWHP�DGPLQLVWUDWLRQ�WRROV�DUH�IRXQG�RQ�WKDW�GULYH�
6DPH�JRHV�IRU�WKH�(��GULYH��VLQFH�WKH�XVHU�KDV�DOPRVW
IUHH�UHLJQ�RQ�WKDW�GULYH��ZH�GR�QRW�KDYH�WR�ZRUU\�DERXW



DQ�DSSOLFDWLRQ�IDLOLQJ�WR�LQVWDOO�EHFDXVH�WKH�XVHU�KDV
ILOOHG�WKH�DSSOLFDWLRQ�GULYH�ZLWK�WHPSRUDU\�GDWD�

:LWK�HDFK�LQVWDOO��WKH�SHUVRQ�EXLOGLQJ�WKH�V\VWHP
DQVZHUV�D�IHZ�TXHVWLRQV�RQ�WKH�EXLOG�GLVNHWWH��LQFOXGLQJ
ZKHWKHU�WR�)',6.�WKH�V\VWHP��DQG�WKHQ�WKH�LQVWDOO
SURFHVV�WDNHV�RYHU�IURP�WKHUH�

3DUWLWLRQLQJ�LV�KDQGOHG�XVLQJ�IUHHZDUH�WRROV�WR�ZLSH�WKH
SDUWLWLRQ�WDEOH�DQG�VFULSWHG�)',6.�FRPPDQGV�WR�FUHDWH
WKH�&���'��DQG�(��SDUWLWLRQV���,QWHUQDOO\�GHYHORSHG
FRPPDQG�OLQH�WRROV�H[WHQG�WKH�'��DQG�(��SDUWLWLRQV
EH\RQG�WKH��*%�OLPLW�SUHVHQWHG�E\�RXU�'26�EDVHG
EXLOG�GLVN�

�����'LVN�&ORQLQJ�DQG�WKH�2(0�%XLOG
3URFHVV

7KH�2(0�EXLOG�SURFHVV�LV�DQ�HIIHFWLYH�PHDQV�RI
FUHDWLQJ�FRQVLVWHQW�DQG�IDLUO\�HDV\�WR�PDLQWDLQ�DQG
H[WHQG�EXLOG�LPDJHV�EXW�WKHUH�DUH�D�IHZ�OLPLWDWLRQV�

2QH�RI�WKH�PRVW�VHULRXV�OLPLWDWLRQV�LV�WKDW�WKH�2(0
EXLOG�SURFHVV�LV�WLPH�FRQVXPLQJ��EXLOGLQJ�D�V\VWHP
IURP�D�ERRW�GLVN�FDQ�WDNH�D�IRUW\�ILYH�PLQXWHV�WR�D�KRXU
GHSHQGLQJ�RQ�QHWZRUN�VSHHGV��VL]H�DQG�QXPEHU�RI
DSSOLFDWLRQV�LQVWDOOHG���2XU�VWDQGDUG�EXLOG�LQVWDOOV�WKH
26��6HUYLFH�3DFNV��+RWIL[HV�DQG�WKH�SURGXFWLYLW\
DSSOLFDWLRQV�QHHGHG�RQ�HYHU\�V\VWHP�

7R�UHGXFH�WKH�WLPH�WDNHQ�WR�EXLOG�D�V\VWHP��DW�VRPH
VLWHV�ZH¶YH�XWLOL]HG�GLVN�FORQLQJ�WR�EXLOG�RXU�V\VWHPV�
7KH�RULJLQDO�LPDJH�LV�VWLOO�EXLOW�XVLQJ�WKH�2(0�EXLOG
SURFHVV��IURP�ZKLFK�WKH�FORQH�LV�JHQHUDWHG���7KH�UHVXOW
LV�D�ZRUNVWDWLRQ�LPDJH�WKDQ�FDQ�EH�LQVWDOOHG�LQ�DERXW
������PLQXWHV�LQVWHDG�RI�D�FORVHU�WR�RQH�KRXU�

$�GLVDGYDQWDJH�RI�GLVN�FORQLQJ�LV�WKDW�LW�UHTXLUHV�D�UH�
FUHDWLRQ�RI�WKH�FORQHG�LPDJHV�LI�\RX�QHHG�WR�FKDQJH
VRPHWKLQJ�DV�VLPSOH�DV�D�GHYLFH�GULYHU�ILOH���:H�KDYH
VWDQGDUGL]HG�RQ�RQO\�D�IHZ�ZRUNVWDWLRQ�PRGHOV�WR
VXSSRUW��WKXV�WKH�QXPEHU�RI�LPDJHV�QHHGHG�LV�YHU\
VPDOO���$OVR�WKH�WLPH�EHWZHHQ�UHOHDVHV�RI�RXU�26�LPDJH
LV�UHODWLYHO\�ORQJ��WKXV�ZH�GR�QRW�KDYH�WR�UHFUHDWH�WKH
FORQHG�LPDJHV�VHYHUDO�WLPHV���,W�LV�RXU�RSLQLRQ�WKDW�WKH
WLPH�EHQHILWV�VDYHG�LQVWDOOLQJ�WKH�FORQHG�LPDJH
RXWZHLJKV�WKH�FRVW�RI�FUHDWLQJ�DQG�UHFUHDWLQJ�WKH�LQLWLDO
FORQH�LPDJH�

�����$&/V

2QFH�ZH�HVWDEOLVKHG�D�SURFHVV�WR�LQVWDOO�WKH�26��ZH
H[WHQGHG�LW�WR�FXVWRPL]H�WKH�EXLOG�0LFURVRIW�SURYLGHV�
)LUVW�ZH�XVHG�WKH�=HUR�$GPLQ�.LW�IRU�:LQGRZV
�WR
EXLOG�RXU�LQLWLDO�$&/�VHWWLQJV���7KLV�NLW��IUHHO\�DYDLODEOH

IURP�0LFURVRIW��SURYLGHV�D�VFULSW�WR�VHW�WKH�$&/V�RQ�WKH
ORFDO�ILOH�V\VWHP�WR�UHPRYH�(YHU\RQH�5HDG�IURP�WKH�ILOH
V\VWHP�$&/V�DQG�WR�VHW�WKHP�WR�8VHUV�5HDG�2QO\�IRU
WKH�&��SDUWLWLRQ��:H�DSSOLHG�WKH�VDPH�$&/�VHW�WR�WKH�'�
SDUWLWLRQV��ZKHUH�DSSOLFDWLRQV�DUH�LQVWDOOHG�

$QRWKHU�WZHDN�ZH�PDGH�LV�WR��6\VWHPURRW�?V\VWHP���
ZKLFK�KDV�WKH�GLUHFWRU\�SHUPLVVLRQV�VHW�WR�8VHUV�$GG�	
5HDG��&UHDWRU�2ZQHU�)XOO�&RQWURO���7KH�ILOHV�SURYLGHG
DW�EXLOG�WLPH�DUH�VHW�WR�8VHUV�5HDG�RQO\���:LWK�WKLV
VHWWLQJ��XVHUV�FRXOG�DGG�QHZ�ILOHV�WR�WKH�GLUHFWRU\��EXW
FRXOGQ¶W�FKDQJH�DQ\�RI�WKH�ILOHV�WKDW�ZHUH�WKHUH�DW�EXLOG
WLPH���7KH�LQWHQW�RI�WKLV�VHWWLQJ�ZDV�WR�DOORZ�³JRRG´
SURJUDPV�WR�LQVWDOO�WR�WKH�V\VWHP��OHWWLQJ�WKHP�DGG�ILOHV
WR�WKH�V\VWHP���SDUWLWLRQ��EXW�QRW�FKDQJH�DQ\WKLQJ�WKDW
ZDV�DOUHDG\�WKHUH���7KLV�SURYHG�LQ�WKH�HQG�WR�EH�D�YHU\
PLQRU�LPSDFW�

7KHVH�$&/�VHWWLQJV�SURYLGHG�WKH�JUHDWHVW�OHYHO�RI
FRQWURYHUV\�ZLWK�RXU�FXVWRPHUV���0DQ\�RI�RXU
FXVWRPHUV�ZKR�ZHUH�IDPLOLDU�ZLWK�0LFURVRIW�:LQGRZV�
:LQGRZV�������DQG�17�ZHUH�DFFXVWRPHG�WR�KDYLQJ�IXOO
DGPLQLVWUDWLYH�ULJKWV�RU�WKH�DELOLW\�LQ�JHQHUDO�WR�LQVWDOO
DQ\�DSSOLFDWLRQ�WKH\�ZLVKHG���7R�WKHP��WKHLU�17�V\VWHP
ZDV�WKHLU�SHUVRQDO�FRPSXWHU�WR�GR�ZLWK�DV�WKH\�SOHDVHG�
2XU�ZLVK�ZDV�WR�WUHDW�WKHVH�PDFKLQHV�OLNH�WLJKWO\
FRQWUROOHG�81,;�ZRUNVWDWLRQV��QRW�SHUVRQDO�FRPSXWHUV�
7KLV�PLQGVHW�FKDQJH�ZDV�GLIILFXOW�IRU�VRPH�WR�JHW�RYHU�
EXW�RQFH�WKH\�UHDOL]HG�WKHLU�HQYLURQPHQW�ZDV�PRUH
VWDEOH��WKH\�EHJDQ�WR�DFFHSW�WKH�ORFNHG�GRZQ�V\VWHP�

:KHQ�WKHVH�VDPH�XVHUV�EHJDQ�WR�XVH�RXU�ORFNHG�GRZQ
EXLOG��WKH\�TXLFNO\�IRXQG�WKDW�PRVW�DSSOLFDWLRQV�FRXOG
QRW�LQVWDOO�RQ�WKH�V\VWHP���7KH�LQVWDOODWLRQ�SURJUDPV
ZRXOG�HLWKHU�FRPSODLQ�DERXW�WKH�LQDELOLW\�WR�FRS\�D
'//��RU�VLPSO\�IDLO�ZLWK�DQ�HUURU�PHVVDJH����7KH\
ZRXOG�HYHQ�FRPSODLQ�LI�WKH�YHUVLRQ�RI�WKH�ILOH�WKHUH
ZHUH�FRS\LQJ�ZDV�H[DFWO\�WKH�VDPH�DV�ZKDW�ZDV�RQ�WKH
V\VWHP���7KH�LQVWDOODWLRQ�UHTXLUHG�FRS\LQJ�WKH�ILOH�QR
PDWWHU�ZKDW���6RPH�JRRG�DSSOLFDWLRQV�ZRXOG�DOORZ�\RX
WR�VNLS�WKRVH�W\SHV�RI�HUURUV�DQG�FRQWLQXH�ZLWK�WKH
LQVWDOO��EXW�XQIRUWXQDWHO\�WKRVH�ZHUH�YHU\�IDU�DQG�IHZ
EHWZHHQ�

6LQFH�WKH�XVHUV�ZHUH�QRW�DEOH�WR�LQVWDOO�WKHLU�RZQ
DSSOLFDWLRQV��LW�SODFHG�WKH�HQWLUH�EXUGHQ�RI�DSSOLFDWLRQ
LQVWDOODWLRQ�RQ�WKH�KHDGV�RI�WKH�DGPLQLVWUDWLYH�VXSSRUW
WHDP����:H�QHHGHG�D�PHDQV�WR�LQVWDOO�WKH�DSSOLFDWLRQ�RQ
WKH�ZRUNVWDWLRQ�UHPRWHO\�DQG�FRQVLVWHQWO\�

����6RIWZDUH�'LVWULEXWLRQ�DQG�,QVWDOODWLRQ

7KH�DSSOLFDWLRQ�OHVV�ZRUNVWDWLRQ�UHTXLUHV�WKDW�ZH�LQVWDOO
DV�PDQ\�WRROV�DV�SRVVLEOH�WR�UXQ�IURP�D�ILOH�VHUYHU����7KH
ILOH�VHUYHU�ORFDWLRQ�DOVR�KDG�WR�EH�UHDG�RQO\�WR�DOO�XVHUV�



:H�GLG�QRW�ZDQW�XVHUV�ZULWLQJ�WR�WHPS�ILOHV��HWF�WR�WKH
DSSOLFDWLRQ�VHUYHU�

7KHVH�UHTXLUHPHQWV�UHVXOWHG�LQ�DQ�DSSOLFDWLRQ
LQVWDOODWLRQ�SURFHVV�WKDW�LV�VXPPDUL]HG�WR�XSGDWLQJ�WKH
ORFDO�DQG�XVHU¶V�UHJLVWU\��FUHDWLQJ�VKRUW�FXWV�WR�WKH
QHWZRUN�ORFDWLRQ��DQG�FRS\LQJ�'//V�WR�WKH�V\VWHP��
GLUHFWRU\�

0RVW�RI�WKH�DSSOLFDWLRQV�ZH�XVH�GR�QRW�SURYLGH�DQ
RSWLRQ�RI�LQVWDOOLQJ�DQG�UXQQLQJ�WKH�DSSOLFDWLRQ�IURP�D
QHWZRUN�ILOH�VHUYHU���7KLV�PHDQV�LQ�RUGHU�WR�PDNH�RXU
ORFNHG�GRZQ��DSSOLFDWLRQ�OHVV�ZRUNVWDWLRQ�PRGHO�ZRUN�
ZH�ZHUH�JRLQJ�WR�KDYH�WR�UH�FUHDWH�WKH�YHQGRU
LQVWDOODWLRQ�WKDW�ZRXOG�DOORZ�WKH�DSSOLFDWLRQ�WR�UXQ�IURP
WKH�QHWZRUN�

6LQFH�ZH�DOVR�LQWHQGHG�WR�UXQ�EDWFK�MREV�RQ�RXU�17
ZRUNVWDWLRQV�DW�DQ\�WLPH�RI�WKH�GD\��ZH�ZDQWHG�WR
PLQLPL]H�MRE�ORVV�E\�PLQLPL]LQJ�WKH�QXPEHU�RI�UHERRWV
RI�D�V\VWHP���0DQ\�YHQGRU�LQVWDOOV�VHHP�WR�UHTXLUH
UHERRW�RI�WKH�V\VWHP�VLPSO\�WR�VWDUW�D�VHUYLFH�RU�SHUIRUP
VRPH�RWKHU�VLPSOH�IXQFWLRQ���+RZHYHU��PRVW�RI�WKH�WLPH
D�UHERRW�ZDV�RQO\�QHFHVVDU\�WR�XSGDWH�D�ORFNHG�'//�

:H�IXUWKHU�FRPSOLFDWHG�WKH�SUREOHP�E\�UHTXLULQJ�WKDW
QR�'//�FRXOG�HYHU�EH�GRZQJUDGHG�E\�DQ�DSSOLFDWLRQ
LQVWDOODWLRQ���2XU�H[SHULHQFH�KDV�EHHQ�WKDW�'//V
JHQHUDOO\�DUH�EDFNZDUG�FRPSDWLEOH�ZLWK�DQ�ROGHU
YHUVLRQ���$�WRRO�VKRXOG�UXQ��ZLWK�D�KLJK�OHYHO�RI
FHUWDLQW\��ZKHQ�D�QHZHU�YHUVLRQ�RI�D�'//�LW�GHSHQGV�RQ
LV�IRXQG�RQ�WKH�V\VWHP���0LFURVRIW�KDV�SXEOLVKHG
JXLGHOLQHV�DQG�PDGH�WRROV�DYDLODEOH�IRU�,69V�WR�XVH�WR
SHUIRUP�'//�YHUVLRQ�FKHFNLQJ��EXW�XQIRUWXQDWHO\��QRW
DOO�DSSOLFDWLRQV�FDQ�JR�WKURXJK�WKHVH�FKHFNV����6LQFH�LW
LV�VRPHWLPHV�GLIILFXOW�WR�WHOO�LI�WKH�YHQGRU�KDV�EHHQ�DEOH
WR�JR�WKURXJK�WKH�'//�YHUVLRQ�FKHFNLQJ��ZH�ZHUH
IRUFHG�WR�LPSOHPHQW�RXU�RZQ�'//�YHUVLRQLQJ�V\VWHP�

����'//�0DQDJHPHQW

&RPELQLQJ�WKH�SUREOHP�RI�D�ODFN�RI�QHWZRUN�LQVWDOOV�IRU
DSSOLFDWLRQV�ZLWK�WKH�TXHVWLRQDEOH�ODFN�RI�'//
PDQDJHPHQW�LQ�YHQGRU�LQVWDOOV��ZH�ZHUH�IRUFHG�LQWR
FUHDWLQJ�RXU�LQVWDOODWLRQ�SURFHVV�DQG�WRROV�

7KHVH�LQWHUQDOO\�GHYHORSHG�WRROV�SHUIRUP�PRVW�RI�WKH
IXQFWLRQV�QHHGHG�WR�LQVWDOO�DQ�DSSOLFDWLRQ���:KHUH�WKH\
GR�QRW��ZH�UHO\�RQ�17�����5HVRXUFH�.LW
�WRROV�OLNH��6&�
WR�KDQGOH�VSHFLDOL]HG�WDVNV�

2XU�WRROV�DOVR�DOORZ�WKH�DGPLQLVWUDWRU�WR�FUHDWH�DQ
DSSOLFDWLRQ�LQVWDOODWLRQ�VFULSW�WKDW�ZRXOG�DOORZ�WKH�WRRO
WR�UXQ�IURP�D�ORFDO�GULYH�RU�QHWZRUN�ORFDWLRQ�ZLWK�D�IHZ
VLPSOH�YDULDEOH�FKDQJHV����(YHU\�DSSOLFDWLRQ�LQVWDOODWLRQ

VFULSW�ZH�PDNH��FDOOHG�D�PRGXOH��LV�YDULDEOH�L]HG���$OO
SDWK�ORFDWLRQV�DQG�VLWH�VSHFLILF�VHWWLQJV�DUH�UHSODFHG
ZLWK�D�YDULDEOH��DQG�WKHQ�DW�LQVWDOODWLRQ�WLPH��WKRVH
YDULDEOHV�DUH�UHVROYHG�WR�YDOXHV���7KH�UHVXOW�LV�WKDW�RQH
VLWH�FDQ�FUHDWH�D�PRGXOH�VSHFLILF�WR�WKHLU�VLWH��DQG�VHQG
LW�WR�DQRWKHU�VLWH��DQG�ZLWK�MXVW�D�IHZ�FKDQJHV�LQ�D�WH[W
ILOH��WKH�PRGXOH�VKRXOG�EH�DEOH�WR�UXQ�DW�WKH�QHZ�VLWH�

3HUKDSV�PRVW�LPSRUWDQWO\��RXU�WRROV�QHDUO\�JLYH�XV
FRPSOHWH�FRQWURO�RYHU�ZKDW�KDSSHQV�WR�WKH�'//V�RQ�WKH
V\VWHP���:KHQ�ZH�VWDUWHG��ZH�XVHG�D�3(5/�VFULSW�WR
PDQDJH�RXU�'//V�RQ�WKH�V\VWHP���:KHQ�D�QHZ
DSSOLFDWLRQ�LPDJH�ZDV�FUHDWHG��WKH�'//V�WKDW
DSSOLFDWLRQ�LQVWDOOHG�ZHUH�FKHFNHG�DJDLQVW�D�FHQWUDO
ORFDWLRQ���7KH�YHUVLRQV�ZHUH�FRPSDUHG�XVLQJ�),/(9(5
IURP�WKH�17�����5HVRXUFH�.LW���,I�WKH�DSSOLFDWLRQ
ZDQWHG�WR�LQVWDOO�D�QHZHU�YHUVLRQ�RI�WKH�'//��ZH�ZRXOG
XSGDWH�WKH�FHQWUDO�ORFDWLRQ�ZLWK�WKDW�YHUVLRQ���$�WDEOH
ZDV�NHSW�WR�WUDFN�DOO�RI�WKH�ILOH�YHUVLRQV�RI�WKH�'//V
IRXQG�LQ�WKH�FHQWUDO�ORFDWLRQ�

:KHQ�DQ�DSSOLFDWLRQ�LQVWDOOHG��DOO�RI�WKH�'//6
SURYLGHG�E\�WKH�RULJLQDO�LQVWDOODWLRQ�SURJUDP�DUH�FRSLHG
WR�WKH�V\VWHP���7KHQ�WKH�3(5/�VFULSW�ZRXOG�FKHFN
ZKDWHYHU�ZDV�FXUUHQWO\�RQ�WKH�V\VWHP�DJDLQVW�WKH
FHQWUDO�ORFDWLRQ���,I�WKH�ORFDO�YHUVLRQ�ZHUH�ROGHU��ZH
ZRXOG�XSGDWH�WKH�ORFDO�YHUVLRQ�ZLWK�ZKDW�ZDV�IRXQG�LQ
WKH�FHQWUDO�ORFDWLRQ���,I�WKH\�ZHUH�WKH�VDPH�YHUVLRQ��WKH
ILOH�ZDV�QRW�XSGDWHG�

:KHQ�WKLV�SURFHVV�ZDV�IROORZHG��ZH�ZHUH�DEOH�WR�WHVW
PXOWLSOH�DSSOLFDWLRQV�DJDLQVW�WKH�VDPH�VHW�RI�'//V�WR
YDOLGDWH�IXQFWLRQDOLW\���+RZHYHU��GXH�WR�WLPH�VSDQV
EHWZHHQ�UHOHDVHV��DQG�WKH�UHTXLUHPHQW�WR�KDYH�VLWH
VSHFLILF�WRROV��WKH�FHQWUDO�GLUHFWRU\�TXLFNO\�EHFDPH�RXW�
GDWHG�

7R�LPSURYH�WKH�'//�PDQDJHPHQW�SURFHVV�DQG�WR
UHPRYH�GHSHQGHQF\�RQ�WKH�FHQWUDO�ORFDWLRQ��ZH�EXLOW
LQWR�RXU�LQVWDOODWLRQ�WRRO�WKH�VDPH�ORJLF�RXU�3(5/�VFULSW
KDG��H[FHSWLQJ�WKDW�ZH�XVHG�QDWLYH�:LQ���FDOOV�WR�JHW
WKH�ILOH�YHUVLRQ���7KLV�JUHDWO\�LPSURYHG�LQVWDOODWLRQ�WLPH
E\�SUHYHQWLQJ�XQQHFHVVDU\�ILOH�FRSLHV�DQG�WKH�H[HFXWLRQ
RI�D�3(5/�VFULSW���,W�UHPRYHG�WKH�GHSHQGHQF\�RQ�WKH
FHQWUDO�ORFDWLRQ�E\�SUHYHQWLQJ�WKH�GRZQJUDGH�RI�WKH
'//�LQ�WKH�ILUVW�SODFH�

:KDW�ZH�IRXQG�LQ�XVLQJ�WKLV�SURFHVV�LV�WKDW�ZH�ZHUH
QHDUO\�DEOH�WR�UHPRYH�DQ\�FRQFHUQ�DERXW�'//�ORDGLQJ
RUGHU�EHFDXVH�WKH�QHZHVW�YHUVLRQ�RI�WKH�'//�VKRXOG�EH
IRXQG�RQ�WKH�V\VWHP���+RZHYHU��ZKDW�ZH�DOVR�IRXQG�LV
WKDW�ORFNHG�'//V�DUH�PRUH�WURXEOHVRPH�WKDQ�RULJLQDOO\
WKRXJKW�

:KHQ�RXU�LQVWDOODWLRQ�WRRO�HQFRXQWHUV�D�ORFNHG�'//�
ZH�XVH�D�VOLJKWO\�GLIIHUHQW�SURFHVV�WKDQ�PRVW�YHQGRU



LQVWDOOV�XVH���0RVW�YHQGRU�LQVWDOOV�VHW�WKH�V\VWHP�XS�WR
UHSODFH�WKH�ORFNHG�'//�ZLWK�WKH�QHZHU�YHUVLRQ�DW
UHERRW���7KLV�IRUFHV�WKH�XVHU�WR�UHERRW�WKH�V\VWHP�RQFH
WKH�DSSOLFDWLRQ�LQVWDOO�LV�FRPSOHWHG���7KH�QHZO\
LQVWDOOHG�DSSOLFDWLRQ�FDQQRW�XVH�WKH�QHZ�'//�XQWLO�WKH
V\VWHP�UHERRWV��HYHQ�LI�WKH�ORFNHG�'//�EHFRPHV
XQORFNHG�EHIRUH�UHERRW���2XU�SURFHVV�UHQDPHV�WKH
ORFNHG�'//��H�J��UHQ�PVYFUW�GOO�PVYFUW�GOO�ROG��������
FRSLHV�LQ�WKH�QHZ�'//��H�J��FRS\�PVYFUW�GOO
�6\VWHPURRW�?V\VWHP�����DQG�WKHQ�XVH�WKH�:LQ���$3,
FDOO�WR�GHOHWH�WKH�ORFNHG�ILOH�DW�WKH�QH[W�UHERRW����7KLV
SURFHVV�DOORZV�DQ�DSSOLFDWLRQ�WR�LPPHGLDWHO\�XVH�WKH
QHZ�YHUVLRQ�RI�WKH�'//��VKRXOG�WKH�ORFNHG�YHUVLRQ�EH
UHOHDVHG��7KXV�D�UHERRW�LV�QRW�QHFHVVDU\�

+RZHYHU��'//V�ORFNHG�E\�WKH�26�DUH�QRW�UHOHDVHG�XQWLO
UHERRW���7KLV�HQGHG�XS�EHLQJ�VRPHZKDW�SUREOHPDWLF�

:KHQ�TXHU\LQJ�WKH�ILOH�YHUVLRQ�WDEOH�RI�D�ORFNHG�'//�
RQH�WKDW�LV�LQ�XVH�E\�WKH�26�RU�RWKHU�DSSOLFDWLRQ��ZH
IRXQG�WKDW�WKH�),/(9(5�WRRO�DQG�WKH�:LQ���$3,�FDOOV
DOZD\V�UHWXUQ�WKH�YHUVLRQ�RI�WKH�ILOH�ORDGHG�LQWR
PHPRU\���7KXV��HYHQ�LI�WKH�ILOH�KDV�EHHQ�UHSODFHG�XVLQJ
RXU�'//�XSGDWH�SURFHVV��WKH�YHUVLRQ�WKDW�LV�ORDGHG�LQWR
PHPRU\�ZLOO�EH�UHWXUQHG���7KH�RQO\�ZD\�WR�FRPEDW�WKLV
SUREOHP�LV�WR�UHTXLUH�WKH�XVHU�WR�UHERRW�WKH�V\VWHP
EHIRUH�LQVWDOOLQJ�DGGLWLRQDO�WRROV�RU�WR�UHQDPH�WKH
ORFNHG�'//��FKHFN�WKH�YHUVLRQ��DQG�WKHQ�UHQDPH�LW
EDFN����7KLV�RI�FRXUVH�KDSSHQV�IDLUO\�IUHTXHQWO\�DQG�KDV
PDGH�XWLOL]DWLRQ�RI�17�LQ�D�EDWFK�HQYLURQPHQW�PRUH
GLIILFXOW��VLQFH�D�UHERRWHG�V\VWHP�PHDQV�ORVW�EDWFK�MREV�

����$SSOLFDWLRQ�,QVWDOODWLRQ�DQG
'LIIHUHQFLQJ�7HFKQRORJ\

2XU�DSSOLFDWLRQ�LQVWDOODWLRQ�UHTXLUHPHQWV��WKH�DELOLW\�WR
UXQ�IURP�WKH�QHWZRUN�RU�ORFDOO\��'//�PDQDJHPHQW��DQG
PLQLPL]DWLRQ�RI�UHERRWV��KDV�UHTXLUHG�XV�WR�GHYHORS�RXU
RZQ�WRROV�IRU�VRIWZDUH�GLVWULEXWLRQ�DQG�LQVWDOODWLRQ�

$V�D�EDVLV�IRU�LQVWDOOV��ZH�DUH�XVLQJ�D�SURFHVV�WKDW�XVHV�D
GLIIHUHQFLQJ�WRRO�WR�FUHDWH�D�EHIRUH�DQG�DIWHU�VQDSVKRW�RI
WKH�V\VWHP�DQG�WKHQ�FUHDWH�D�QHZ�LQVWDOODWLRQ�VFULSW�WKDW
PHHWV�RXU�DSSOLFDWLRQ�UHTXLUHPHQWV�

)LUVW�ZH�EXLOG�D�EDUH�ERQHV�V\VWHP�WKDW�LQFOXGHV�RQO\
WKH�26��VHUYLFH�SDFN�DQG�KRWIL[HV��7KLV�LV�GRQH�IURP�DQ
RSWLRQ�RQ�RXU�EXLOG�GLVN�WKDW�SUHYHQWV�DQ\�RI�WKH
VWDQGDUG�DSSOLFDWLRQV�IURP�EHLQJ�LQVWDOOHG���,Q�HIIHFW�
ZH�KDYH�LQVWDOOHG�17�XVLQJ�WKH�WKUHH�ERRW�GLVNV�DQG
&'��DQG�UXQQLQJ�WKH�VHUYLFH�SDFN�DQG�KRWIL[�LQVWDOOV
PDQXDOO\�

1H[W�ZH�XVH�WKH�GLIIHUHQFLQJ�WRRO�WR�WDNH�D�SUH�
LQVWDOODWLRQ�VQDSVKRW���7KH�DSSOLFDWLRQ�LV�LQVWDOOHG�XVLQJ

WKH�YHQGRU�LQVWDOODWLRQ�SURJUDP���,I�ZH�DUH�WU\LQJ�WR
FUHDWH�D�QHWZRUN�LQVWDOO��ZH�LQVWDOO�LW�WR�D�VLPXODWHG
QHWZRUN�GULYH���8VLQJ�68%67�RU�D�ORFDO�VKDUH��ZH�PDS
D�SVHXGR�DSSOLFDWLRQ�GULYH�WR�;���RXU�GULYH�OHWWHU�IRU�RXU
DSSOLFDWLRQV���7KHQ�WKH�DSSOLFDWLRQ�PD\�DOVR�EH
FRQILJXUHG�ZLWK�D�FXVWRPL]HG�VHW�RI�GHIDXOW�RSWLRQV�
)LQDOO\��WKH�GLIIHUHQFLQJ�WRRO�FDSWXUHV�D�SRVW�LQVWDOODWLRQ
VQDSVKRW�DQG�JHQHUDWHV�D�OLVWLQJ�RI�FKDQJHV�WR�WKH
ZRUNVWDWLRQ�WKDW�PDNH�XS�WKDW�LQVWDQFH�RI�WKH
DSSOLFDWLRQ�LQVWDOODWLRQ���:H�XVH�WKH�UHVXOWV�RI�WKH
GLIIHUHQFLQJ�WRRO�WR�JHQHUDWH�RXU�LQVWDOODWLRQ�VFULSWV
XVLQJ�RXU�LQWHUQDO�WRROV�

7KH�GLIIHUHQFLQJ�WHFKQRORJ\�KDV�VRPH�GLVWLQFWLYH
DGYDQWDJHV�

• $GPLQLVWUDWRUV�NQRZ�H[DFWO\�ZKDW�FKDQJHV�DUH
PDGH�WR�WKH�ORFDO�'//V��UHJLVWU\�DQG�WKH�XVHU¶V
SURILOH���$�VRXUFH�RI�D�SUREOHP�FDQ�EH�WUDFNHG
GRZQ�E\�VHDUFKLQJ�WKURXJK�DOO�RI�WKH�UHJLVWU\
FKDQJHV��ZKLFK�DUH�NHSW�LQ�SODLQWH[W
5(*(',7�IRUPDW���$�PRUH�FRPSUHKHQVLYH
ZRUNVWDWLRQ�DXGLW�LV�DOVR�SRVVLEOH�EHFDXVH�ZH
NQRZ�ZKDW�LV�VXSSRVHG�WR�EH�RQ�WKH�V\VWHP
DQG�ZKHUH�WR�JR�WR�DGGUHVV�GHILFLHQFLHV�
:LWKRXW�D�FRPSOHWH�XQGHUVWDQGLQJ�RI�ZKDW
ILOHV�DQG�UHJLVWU\�NH\V�DUH�XVHG�E\�DQ
DSSOLFDWLRQ��SUREOHP�GHWHUPLQDWLRQ�LV
KDPSHUHG�

• &RQIOLFWV�EHWZHHQ�DSSOLFDWLRQV�FDQ�EH
LGHQWLILHG�LQ�DGYDQFH���6RPH�DSSOLFDWLRQV�ZLOO
VHW�UHJLVWU\�YDOXHV�WR�RQH�YDOXH��DQRWKHU�ZLOO
ZDQW�LW�ZLWK�DQRWKHU�YDOXH�

• 5HPRYHV�XVHU�LQWHUDFWLRQ�IURP�LQVWDOO�
LQVWDOODWLRQV�DUH�FRQVLVWHQW���:H�FDQ�FUHDWH�DQ
LQVWDOO�WKDW�ORRNV�H[DFWO\�WKH�VDPH�DV�HYHU\
RWKHU�LQVWDOO�

2QH�SUREOHP�ZH¶YH�HQFRXQWHUHG�ZKHQ�XVLQJ�WKLV
GLIIHUHQFLQJ�WHFKQRORJ\�LV�WKDW�WKH�RXWSXW�RI�WKH�WRRO
PD\�EH�RQO\�RQH�SRVVLEOH�LQVWDOODWLRQ�VFHQDULR���7KH
GLIIHUHQFLQJ�WRRO�LV�QRW�DEOH�WR�LGHQWLI\�DQG�UHSOLFDWH�WKH
ORJLF�EXLOW�LQWR�WKH�LQVWDOO�WKDW�PD\�EH�WULJJHUHG�ZKHQ�D
SDUWLFXODU�ILOH�RU�UHJLVWU\�HQWU\�LV�SUHVHQW���7KXV��WKH
GLIIHUHQFLQJ�WHFKQRORJ\�LV�SURQH�WR�EXJV���:H¶YH
DWWHPSWHG�WR�PLQLPL]H�WKLV�SUREOHP�E\�WU\LQJ�WR�JXHVV
ZKDW�WKH�YHQGRU�LQVWDOO�PD\�GR�LQ�SDUWLFXODU�VLWXDWLRQV�
RU�SDWFK�WKH�LQVWDOO�ZKHQ�ZH¶YH�HQFRXQWHUHG�D�SUREOHP
ZLWK�WKH�RULJLQDO�LQVWDOO�

,Q�DGGLWLRQ��PDQ\�WLPHV�UHJLVWU\�NH\V�DUH�LGHQWLILHG�DV
EHLQJ�FKDQJHG�GXULQJ�WKH�LQVWDOO�WKDW�HLWKHU�DUH�VLGH
HIIHFWV�RI�WKH�RULJLQDO�LQVWDOO�RU�SDUW�RI�QRUPDO�17
RSHUDWLRQ��OLNH�WKH�0RVW�5HFHQWO\�8VHG�OLVWV�RU�ODVW
VKXWGRZQ�WLPH�NH\���,GHQWLILFDWLRQ�RI�WKHVH�W\SHV�RI
NH\V�LV�QRW�HDV\�IRU�WKH�QHZ�DGPLQLVWUDWRU�



7KH�DGPLQLVWUDWRU�PXVW�OHDUQ�WKURXJK�SUDFWLFH�
H[WHQVLYH�WUDLQLQJ�DQG�D�OLWWOH�ELW�RI�DUW�WR�GHWHUPLQH
ZKLFK�NH\V�LQ�D�UHJLVWU\�ILOH�DUH�DSSOLHG�DQG�ZKLFK�RQHV
DUH�UHPRYHG���7KLV�OHDUQLQJ�FXUYH�IXUWKHU�FRPSOLFDWHV
WKH�DSSOLFDWLRQ�LQWHJUDWLRQ�SURFHVV�

,QYDULDEO\��WKH�UHVXOWLQJ�DSSOLFDWLRQ�LPDJH�KDV�EXJV�RU
LQWURGXFHV�SUREOHPV�WKURXJK�LQFRQVLVWHQW�DSSOLFDWLRQ�RI
VWDQGDUGV���0DQ\�RI�WKHVH�LVVXHV�KDYH�EHHQ�DGGUHVVHG
WKURXJK�VFULSWV�ZH¶YH�GHYHORSHG�WR�WDFNOH�WKH�XVXDO
VLWXDWLRQV�DQ�DSSOLFDWLRQ�LQWHJUDWRU�PD\�HQFRXQWHU�
KRZHYHU��LQWLPDWH�NQRZOHGJH�RI�17�DSSOLFDWLRQ
LQVWDOODWLRQ�DQG�VRPH�JRRG�GHWHFWLYH�ZRUN�DUH
QHFHVVDU\�WR�SURYLGH�D�KLJK�TXDOLW\�DSSOLFDWLRQ
LQVWDOODWLRQ�

&OHDUO\�WKH�DPRXQW�RI�HIIRUW�QHHGHG�WR�LQWHJUDWH�DQ
DSSOLFDWLRQ�LV�YHU\�KLJK���,Q�DGGLWLRQ��EHFDXVH�ZH�IRUFH
DSSOLFDWLRQV�WR�UXQ�IURP�ORFDWLRQV�ZKHUH�WKH\�ZHUH�QRW
WHVWHG�RU�LQWHQGHG�WR�UXQ�IURP��DQG�EHFDXVH�ZH�DUH�QRW
XVLQJ�WKH�YHQGRU�LQVWDOODWLRQ�PHWKRG��JHWWLQJ�VXSSRUW
IURP�D�YHQGRU�RQ�DSSOLFDWLRQ�LVVXHV�PD\�EH�GLIILFXOW�RU
LPSRVVLEOH�

�����6SOLW�,QVWDOOV

:LWK�PRVW�DSSOLFDWLRQ�LPDJHV��ZH�FUHDWH�WZR
LQVWDOODWLRQ�VFULSWV���2QH�WR�DSSO\�WKH�V\VWHP�UHJLVWU\
DQG�ORFDO�ILOH�V\VWHP�FKDQJHV��DQG�DQRWKHU�VFULSW�WR
DSSO\�WKH�XVHU�SURILOH�DQG�SHUVRQDO�GULYH�FKDQJHV���7KLV
VSOLW��ZLWKRXW�DXWRPDWLRQ��FDQ�DOVR�EH�DQ�LQWHQVLYH�
HUURU�SURQH�WDVN�

7KH�V\VWHP�FKDQJHV�DUH�SHUIRUPHG�E\�D�VHUYLFH�UXQQLQJ
LQ�D�ORFDO�DGPLQLVWUDWLYH�FRQWH[W��7KXV�DQ\�'//V�RU
UHJLVWU\�HQWULHV�WKDW�UHTXLUH�DGPLQLVWUDWLYH�ULJKWV�WR
XSGDWH�FDQ�EH�KDQGOHG�E\�WKLV�VHUYLFH���7KH�XVHU�GRHV
QRW�QHHG�WR�KDYH�DGPLQLVWUDWLYH�ULJKWV�WR�LQVWDOO�WKH
SURGXFW�

7KH�XVHU�FKDQJHV�DUH�DSSOLHG�LQ�XVHU�FRQWH[W����,Q�RXU
HQYLURQPHQW�WKH�/RFDO6\VWHP�DFFRXQW�UDUHO\�KDV�ULJKWV
WR�DFFHVV�WKH�XVHU¶V�SHUVRQDO�GULYH��VR�LW�LV�QHFHVVDU\�WR
LQVWDOO�WKH�XVHU�SRUWLRQ�RI�DQ�DSSOLFDWLRQ�E\�UXQQLQJ�DV
WKDW�XVHU�

7KLV�VSOLW�RI�WKH�V\VWHP�DQG�XVHU�SRUWLRQV�RI�WKH
DSSOLFDWLRQ�LQVWDOODWLRQ�DOVR�DOORZ�XV�WKH�OX[XU\�RI�EHLQJ
DEOH�WR�³SXVK´�WKH�V\VWHP�SRUWLRQ��XVXDOO\�WKH�PRVW
UHVRXUFH�LQWHQVLYH�DVSHFW�RI�DQ�LQVWDOODWLRQ��WR�PDQ\
V\VWHPV�LQ�WKH�RII�KRXUV�RI�WKH�GD\���:H�DUH�WKHQ�DEOH�WR
VFKHGXOH�WKH�LQVWDOODWLRQ�WR�UHGXFH�LPSDFW�RQ�RXU�ILOH
VHUYHUV�DQG�QHWZRUNV���7KH�HQJLQHHUV�WKHQ�VLPSO\�KDYH
WR�UXQ�WKH�XVHU�SRUWLRQ�RI�WKH�LQVWDOODWLRQ�WR�FRPSOHWH

WKH�LQVWDOODWLRQ��ZKLFK�LV�XVXDOO\�YHU\�TXLFN�DQG�OHVV
UHVRXUFH�LQWHQVLYH�

:H�DOVR�KDYH�WKH�DELOLW\�WR�IRUFH�WKH�LQVWDOODWLRQ�RI�WKH
XVHU�SRUWLRQ�RI�WKH�DSSOLFDWLRQ�IRU�DOO�ORJJHG�RQ�XVHUV
WKURXJK�D�XVHU�SURFHVV�WKDW�LV�VWDUWHG�IURP�WKH�$OO�8VHUV
VWDUWXS�JURXS���7KLV�XVHU�SURFHVV�FKHFNV�WKH�ORFDO
V\VWHP�UHJLVWU\�IRU�MREV�DQG�ZLOO�H[HFXWH�LW�

2XU�WRRO�VXLWH�DOVR�RIIHUV�D�SXOO�PHFKDQLVP���7KH�XVHU
FDQ�RSHQ�D�*8,�SURJUDP�VHOHFW�WKH�DSSOLFDWLRQ�V��KH�RU
VKH�ZLVKHV�WR�LQVWDOO�DQG�FOLFN�RQH�EXWWRQ�WR�LQLWLDWH�WKH
LQVWDOO���'HSHQGLQJ�RQ�WKH�VL]H�DQG�ORFDWLRQ�RI�WKH
DSSOLFDWLRQ��LW�ZLOO�LQVWDOO�LQ�MXVW�D�IHZ�PLQXWHV��XS�WR�D
KDOI�KRXU���2XU�XQGHUO\LQJ�LQVWDOODWLRQ�WRRO�ZRUNV�ZLWK
WKH�*8,�WR�OHW�WKH�XVHU�NQRZ�ZKHWKHU�WR�ORJRII�DQG�ORJ
EDFN�LQ��RU�WR�UHERRW�WKH�V\VWHP���,I�QR�XVHU�DFWLRQ�LV
QHFHVVDU\��WKH�XVHU�VKRXOG�EH�DEOH�WR�LPPHGLDWHO\�RSHQ
WKH�DSSOLFDWLRQ�DQG�EHJLQ�XVLQJ�WKH�WRRO�

����&RQFOXVLRQ

5HFHQWO\�ZH¶YH�WDNHQ�D�KDUG�ORRN�DW�RXU�SURFHVVHV�DQG
DWWHPSWHG�WR�UH�HYDOXDWH�WKHLU�HIIHFWLYHQHVV�RU
ZRUWKLQHVV���:H¶YH�NQRZQ�DOO�DORQJ�WKDW�RXU�DSSOLFDWLRQ
LQWHJUDWLRQ�SURFHVV��LQFOXGLQJ�WKH�VXSSRUW�IRU�WKH
LQWHUQDOO\�GHYHORSHG�WRROV��ZDV�DQ�H[SHQVLYH�FRVW�WR
EXUGHQ��:H�IHOW�WKDW�WKH�EHQHILWV�DFKLHYHG�IURP�WKH
SROLFLHV�DQG�SURFHVVHV�ZH�LPSOHPHQWHG�RXWZHLJKHG�WKH
FRVWV�DVVRFLDWHG�ZLWK�VXSSRUW�RI�WKH�WRROV�DQG�SURFHVVHV
ZH�LPSOHPHQWHG�

1RZ�ZLWK�WKH�LQWURGXFWLRQ�RI�0LFURVRIW�:LQGRZV
,QVWDOOHU
�WHFKQRORJ\�EDVHG�LQVWDOODWLRQ�WRROV��DQG�PRUH
,69V�XVLQJ�LQVWDOODWLRQ�SURGXFWV�WKDW�DOORZ�XV�WR�UHFRUG
LQVWDOODWLRQ�RSWLRQV��PDQ\�RI�RXU�KLJKHU�SULRULW\
FRQFHUQV�KDYH�EHHQ�DGGUHVVHG���:H�FDQ�QRZ�VFULSW�RXU
DSSOLFDWLRQ�LQVWDOODWLRQV��JDWKHU�D�IDLU�DPRXQW�RI
LQIRUPDWLRQ�DERXW�ZKDW�FKDQJHV�RQ�WKH�V\VWHP��DQG�IHHO
FRPIRUWDEOH�ZLWK�WKH�'//�PDQDJHPHQW�SURFHVVHV���,W
DSSHDUV�WKDW�WKH�LQGXVWU\�KDV�PDGH�VLJQLILFDQW�VWULGHV�LQ
DGGUHVVLQJ�PDQ\�RI�WKH�LVVXHV�WKDW�KDG�QR�UHVROXWLRQ
ZKHQ�ZH�EHJDQ�WKLV�SURFHVV�WZR�WR�WKUHH�\HDUV�DJR�

:LWK�WKHVH�DGYDQFHV�ZH¶UH�FORVH�WR�EHLQJ�DEOH�WR�UHWLUH
RXU�LQWHUQDOO\�GHYHORSHG�WRROV�DQG�UHO\�PRUH�RQ�WKLUG
SDUW\�VROXWLRQV�IRU�PRVW�RI�RXU�V\VWHP�DGPLQLVWUDWLRQ
QHHGV�

+RZHYHU��WKDW�LV�QRW�WR�VD\�WKDW�WKHUH�LVQ¶W�DQ\WKLQJ�OHIW
WR�IL[���$�VKRUW�OLVW�RI�LWHPV�ZH�ZRXOG�KDYH�OLNHG�WR
KDYH�VHHQ�WR�PDNH�RXU�LPSOHPHQWDWLRQ�RI�17�PRUH
VXFFHVVIXO�LQFOXGH�



• 0RUH�FRPPDQG�OLQH�WRROV��ZKLFK�PHDQV�WKH�DELOLW\
WR�VFULSW�DGPLQLVWUDWLYH�IXQFWLRQV����:H¶YH�KDG�WKH
OX[XU\�KDYH�KDYLQJ�H[FHOOHQW�UHVRXUFHV�LQWHUQDOO\
ZKR�FDQ�ZULWH�FRPPDQG�OLQH�WRROV��EXW�WKHUH�DUH�IDU
PRUH�LPSRUWDQW�LWHPV�ZH�VKRXOG�KDYH�WR�ZRUU\
DERXW�

• :H�QHHG�WR�PLQLPL]H�UHERRWV���$SSOLFDWLRQV�KDYH
WR�EH�DEOH�WR�XVH�WKH�QHZ�YHUVLRQ�RI�D�'//�ZLWKRXW
KDYLQJ�WR�UHERRW�

• 7KH�RSWLRQ�WR�LQVWDOO�DSSOLFDWLRQV�ORFDOO\�RU�RQ�WKH
QHWZRUN���1HWZRUN�DQG�ORFDOO\�LQVWDOOHG
DSSOLFDWLRQV�VKRXOG�XVH�WKH�0LFURVRIW�VSHFLILHG
PHDQV�WR�LGHQWLI\�DUHDV�WR�ZULWH�WHPS�ILOHV�WR�

• $�PHDQV�RI�GHWHUPLQLQJ�H[DFWO\�ZKDW�FKDQJHV�DUH
PDGH�GXULQJ�WKH�LQVWDOO�ERWK�RQ�WKH�ILOHV\VWHP�DQG
WKH�UHJLVWU\�

����$FNQRZOHGJHPHQWV

7KURXJKRXW�WKH�SDVW�WZR�WR�WKUHH�\HDUV�ZH¶YH�KDG�D
QXPEHU�RI�LQGLYLGXDOV�WKDW�KDYH�PDGH�WKLV�SDSHU
SRVVLEOH���7KDQNV�JR�RXW�WR�WKH�HQWLUH�L$�17
GHYHORSPHQW�WHDP�IRU�WKHLU�KDUG�ZRUN�DQG�GHGLFDWLRQ�WR
GHYHORSLQJ�D�TXDOLW\�GHVLJQ�HQJLQHHULQJ�HQYLURQPHQW�

����5HIHUHQFHV

06�:LQGRZV�17�:RUNVWDWLRQ�'HSOR\PHQW�*XLGH��
$XWRPDWLQJ�:LQGRZV�17�6HWXS���0LFURVRIW
&RUSRUDWLRQ�

0LFURVRIW�=HUR�$GPLQLVWUDWLRQ�.LW���0LFURVRIW
&RUSRUDWLRQ�
KWWS���ZZZ�PLFURVRIW�FRP�ZLQGRZV�]DN�

0LFURVRIW�:LQGRZV�17�:RUNVWDWLRQ�����5HVRXUFH�NLW�
0LFURVRIW�&RUSRUDWLRQ��0LFURVRIW�3UHVV�������


7KLUG�SDUW\�PDUNV�DQG�EUDQGV�DUH�WKH�SURSHUW\�RI�WKHLU
UHVSHFWLYH�RZQHUV���������,QWHO�&RUSRUDWLRQ�


