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*RGGDUG�,5$0�6XSHU�FRQGXFWLQJ�
��0LOOLPHWHU�2EVHUYHU��*,602�

�
,QJHVW�6RIWZDUH�

$UFKLWHFWXUH�2YHUYLHZ�
DQG�2SHUDWLRQDO�0DQXDO

�
�
�

6WHYH�0DKHU��-��6WDJXKQ
2FW���������

�
�
�
�

�
1DWLRQDO�$HURQDXWLFV�DQG�
6SDFH�$GPLQLVWUDWLRQ
�
*RGGDUG�6SDFH�)OLJKW�&HQWHU
*UHHQEHOW�0'��86$�������

�



&KDQJH�/RJ
,QWURGXFWLRQ

3ULQFLSOH�RI�2SHUDWLRQ
*,602�'HYHORSPHQW�:LNL

$UFKLWHFWXUH�2YHUYLHZ
'HWHFWRU�&RPSXWHU
&RQWURO�&RPSXWHU
0HUJH�&RPSXWHU

8VHU�,QWHUDFWLRQ
2SHUDWRU�,QWHUDFWLRQ

'HWHFWRU�&RPSXWHU
&RQWURO�&RPSXWHU

6WDUW�$FTXLVLWLRQ�6\VWHP
7XQH

0HUJH�&RPSXWHU
$GPLQLVWUDWRU�,QWHUDFWLRQ

'HWHFWRU�&RPSXWHU
&RQWURO�&RPSXWHU

0DLQ�:LQGRZ
3ORWV�7DE
7XQLQJ�7DE
&RQILJXUDWLRQ�7DE
,9�&XUYHV�7DE

5XQQLQJ�,9�FXUYH
,9�&XUYH�$QDO\VLV�7ZLQNOH
,9�&XUYH�'HEXJ�3ORWV

&DOLEUDWLRQ�7DE
6N\GLSV
2EVHUYLQJ�6FDQV
2XWSXW

)LOWHUV�7DE
7\SLFDO�8VH

0LVFHOODQHRXV�7DE
6WDUWXS�:DUQLQJV

&RQQHFWLQJ�WR�'HWHFWRU�&RPSXWHU
6LPXOWDQHRXV�&OLHQWV
&DQ
W�FRQQHFW�WR�77/�GHYLFHV

7KHUPRPHWU\�&RPSXWHU
6WDUWLQJ�WKH�6\VWHP

6WDUWXS�&KHFNOLVW
'HWDLOV�RQ�6WDUWLQJ

'HWHFWRU�&RPSXWHU

�



%,26�HUURUV
1HWZRUN�QRW�ZRUNLQJ�RQ�FROG�ERRW
:RQ¶W�VWDUW

&RQWURO�&RPSXWHU
0HUJH�&RPSXWHU
7KHUPRPHWU\�&RPSXWHU

0RQLWRULQJ
/DE9LHZ

&\FOLQJ
6WRSSLQJ�WKH�6RIWZDUH�DQG�&RPSXWHUV

'HWHFWRU�&RPSXWHU
&RQWURO�&RPSXWHU
0HUJH�&RPSXWHU
7HPSHUDWXUH�&RPSXWHU

&RPSXWHU�$GPLQLVWUDWLRQ
2YHUDOO
'HWHFWRU�&RPSXWHU

6RIWZDUH�/RFDWLRQ
'LVN�8VDJH
%DFNXS

&RQWURO�&RPSXWHU
6RIWZDUH�/RFDWLRQ
'LVN�8VDJH
173

0HUJH�&RPSXWHU
*,602�1H[XV�5HSURFHVV
7KHUPRPHWU\�$ODUP

7KHUPRPHWU\�&RPSXWHU��0DF�
1HWZRUNLQJ
3URMHFW�6WDUWXS

*,602�&DEOLQJ
*URXQGLQJ
'LVFRQQHFWLQJ��&RQQHFWLQJ��WKH�'HZDU�IURP�WKH�(OHFWURQLFV
0RUH�'HWDLOHG�&DEOLQJ�,QIRUPDWLRQ

3RZHU�6XSSO\�6HWWLQJV
�
�

�



&KDQJH�/RJ

'DWH 'HVFULSWLRQ $XWKRU

������� 0RUH�FDEOLQJ�LQVWUXFWLRQV 6��0DKHU

������� 8SGDWHG�WRZHU�VFKHPDWLF��LQIR�RQ�0DF��
RWKHU�VPDOO�FKDQJHV

6�0DKHU

������� 8SGDWHG�ZLWK�QHZ�*8,�VFUHHQV��DXWR�
UHORFN�IXQFWLRQDOLW\

6��0DKHU

������� 8SGDWHG�ZLULQJ�GLDJUDP�ZLWK�RSWR�
LVRODWRU��XSGDWHG�EORFN�GLDJUDP��DGGHG�
WH[W�RQ�WKHUPRPHWU\�FRPSXWHU�DQG�QHZ�
IHDWXUHV�RI�1H[XV

6��0DKHU
�

�������� &RPPHQWV�RQ�'HWHFWRU�FRPSXWHU�
VWDUWXS��VWDUWXS�FKHFNOLVW��173�
FRPPHQWV��1H[XV�PDLQWHQDQFH

6��0DKHU

�

�



,QWURGXFWLRQ
7KLV�GRFXPHQW�GHVFULEHV�WKH�DUFKLWHFWXUH�DQG�RSHUDWLRQ�RI�WKH�*RGGDUG�,5$0�6XSHU�
FRQGXFWLQJ���0LOOLPHWHU�2EVHUYHU��*,602��VRIWZDUH�LQJHVW�V\VWHP���7KLV�GRFXPHQW�GRHV�QRW�
GHVFULEH�GHWDLOV�RI�WKH�&586+�GDWD�UHGXFWLRQ�VRIWZDUH��VLQFH�WKH�GRFXPHQWDWLRQ�LV�LQFOXGHG�LQ�
WKH�WDUEDOO�WKDW�FDQ�EH�GRZQORDGHG�IURP��KWWS���ZZZ�VXEPP�FDOWHFK�HGX�aVKDUF�FUXVK����)RU�
LQIRUPDWLRQ�DERXW�WKH�VSHFLILF�SLHFHV�RI�,5$0�GDWD�WKDW�DUH��XVHG�E\�WKH�*,602�V\VWHP��UHIHU�
WR�WKH�*,602�1&6�,QWHUIDFH�GRFXPHQW��
�
3OHDVH�IHHO�IUHH�WR�SURYLGH�FRPPHQWV�RU�TXHVWLRQV�WR�VWHSKHQ�I�PDKHU#QDVD�JRY�

�

3ULQFLSOH�RI�2SHUDWLRQ

7KH�*,602�LQJHVW�V\VWHP�LV�GHVLJQHG�WR�EH�VLPSOH�WR�RSHUDWH�DQG�DV�DXWRPDWHG�DV�SRVVLEOH��
$IWHU�WXQLQJ�WKH�*,602�GHWHFWRU��D�RQH�EXWWRQ�SURFHGXUH���WKH�LQJHVW�V\VWHP�RSHUDWHV�ZLWKRXW�
KXPDQ�LQWHUYHQWLRQ��SURGXFLQJ�),76�ILOHV��TXLFN�ORRN�LPDJHV��DQG�SRLQWLQJ�LQIRUPDWLRQ�IRU�HDFK�
REVHUYDWLRQ��2SHUDWRUV�VWLOO�SUHSDUH�DQG�LQLWLDWH�REVHUYDWLRQV�ZLWK�,5$0
V�3DNR�V\VWHP��EXW�WKH�
*,602�V\VWHP�DXWRPDWLFDOO\�GHWHFWV�WKH�VWDUWLQJ�DQG�VWRSSLQJ�RI�REVHUYDWLRQV�DQG�XVHV�WKLV�
LQIRUPDWLRQ�WR�FRQWURO�WKH�SURFHVVLQJ�IORZ�DQG�GDWD�UHGXFWLRQ�SLSHOLQH�
�
&DOLEUDWLRQV��H�J���VN\GLSV��VKXWWHUHG�/('��DUH�KDQGOHG�DXWRPDWLFDOO\�DQG�WKH�RSHUDWRU�FDQ�
FRQWURO�ZKLFK�FDOLEUDWLRQV�DUH�SHUIRUPHG����1RWH��WKH�&586+�GDWD�UHGXFWLRQ�VRIWZDUH�KDV�
HVVHQWLDOO\�PDGH�FDOLEUDWLRQ�SURFHGXUHV�XQQHFHVVDU\��
�
�
*,602�'HYHORSPHQW�:LNL

$�SULPLWLYH�ZLNL�ZDV�XVHG�GXULQJ�WKH�GHYHORSPHQW�RI�*,602��,W�PRVWO\�FRQWDLQV�LQWHUQDO�QRWHV�
DQG�PXFK�RI�LW�LV�RXWGDWHG�DQG�QRW�ZHOO�RUJDQL]HG��KRZHYHU��WKHUH�LV�VRPH�JRRG�UHIHUHQFH�
PDWHULDO�DQG�WKLV�GRFXPHQW�ZLOO�VRPHWLPHV�UHIHUHQFH�WKH�ZLNL�IRU�PRUH�GHWDLO���,W�VKRXOG�EH�
QRWHG�WKDW�WKH�ZLNL�UXQV�RQ�WKH�*,602�'HWHFWRU�FRPSXWHU�DQG�FDUH�VKRXOG�EH�WDNHQ�VR�DV�
WR�QRW�LPSDFW�WKH�SHUIRUPDQFH�RI�REVHUYDWLRQV�E\�VWUHVVLQJ�WKH�ZLNL�WRR�PXFK��7KH�ZLNL�85/�
KWWS���JLVPR�GHWHFWRU�LUDP�HV������-63:LNL��
�

$UFKLWHFWXUH�2YHUYLHZ
7KH�*,602�LQJHVW�V\VWHP�FRQVLVWV�RI�VHYHUDO�FRPSXWHUV�ZRUNLQJ�LQ�WDQGHP���7KH�'HWHFWRU�
FRPSXWHU�UHFHLYHV�DQG�GHFRGHV�WKH�GHWHFWRU�UHDGLQJV�DQG�FRPPDQGV�WKH�GHWHFWRU�
HOHFWURQLFV���7KH�&RQWURO�FRPSXWHU�OHWV�WKH�RSHUDWRU�PRQLWRU�WKH�*,602�V\VWHP��SHUIRUP�
DXWRPDWLF�WXQLQJ��DQG�FKDQJH�FDOLEUDWLRQ�SURFHGXUHV���,W�DOVR�DUFKLYHV�WKH�UDZ�GDWD�WR�
GLVN���7KH�0HUJH�FRPSXWHU�WDNHV�WKH�UDZ�GDWD��DQG�PHUJHV�LW�ZLWK�WKH�WHOHVFRSH�DVWURPHWU\�WR�
FUHDWH�*,602�PHUJH�ILOHV���7KH�0HUJH�FRPSXWHU�DOVR�UHGXFHV�WKH�GDWD�XVLQJ�WKH�&586+�GDWD�
UHGXFWLRQ�VRIWZDUH�WR�FUHDWH�D�³TXLFNORRN´�LPDJH�DQG�DXWRPDWHG�ORJ�HQWULHV�WKDW�DUH�SRVWHG�
RQ�DQ�,5$0�ZHEVLWH�FDOOHG�WKH�*,602�1H[XV���7\SLFDOO\��PRUH�WKRURXJK�GDWD�UHGXFWLRQ�LV�
VXEVHTXHQWO\�SHUIRUPHG�XVLQJ�&586+�RQ�RQH�RU�PRUH�RI�WKH�*,602�PHUJH�ILOHV�
�
�

�
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*,602�,QJHVW�$UFKLWHFWXUH

�

'HWHFWRU�&RPSXWHU

7KH�'HWHFWRU�FRPSXWHU�LV�GHGLFDWHG�WR�UHDGLQJ�WKH�GHWHFWRU�GDWD�DQG�KRXVHNHHSLQJ�DQG�
VHQGLQJ�WKH�GDWD�WR�WKH�&RQWURO�FRPSXWHU���,W�DOVR�VHQGV�DOO�FRPPDQGV�WR�WKH�HOHFWURQLFV�DQG�
UXQV�WKH�WXQLQJ�DOJRULWKP�DQG�,9�FXUYHV�ZKHQ�UHTXHVWHG���7KH�VRIWZDUH�LV�ZULWWHQ�LQ�-DYD�DQG�
WKH�RSHUDWLQJ�V\VWHP�LV�'HELDQ�/LQX[�

�

&RQWURO�&RPSXWHU

7KH�&RQWURO�FRPSXWHU�PDQDJHV�WKH�LQJHVW�SURFHVV���7KH�VRIWZDUH�LV�-DYD�DQG�UXQV�RQ�:LQGRZV�
;3���7KH�FKRLFH�RI�:LQGRZV�LV�EHFDXVH�WKH�V\VWHP�UHTXLUHV�1DWLRQDO�,QVWUXPHQWV�GULYHUV�DQG�
WKRVH�DUHQ¶W�ZHOO�VXSSRUWHG�RQ�/LQX[�
�
7KH�&RQWURO�FRPSXWHU�GRHV�WKH�IROORZLQJ�IRU�LQJHVW�
Ɣ 5HFHLYHV�WKH�GDWD�IURP�WKH�'HWHFWRU�FRPSXWHU
Ɣ /LVWHQV�WR�,5$0�(OYLQ�PHVVDJHV�ZKLFK�WHOOV�WKH�&RQWURO�FRPSXWHU�ZKHQ�VFDQV�RFFXU�DQG�

WKXV�ZKHQ�WR�DUFKLYH
Ɣ 0RYHV�WKH�GDWD�WR�WKH�0HUJH�FRPSXWHU�ZKHQ�D�VFDQ�LV�FRPSOHWH
Ɣ &RPPDQGV�WKH�1DWLRQDO�,QVWUXPHQWV�IOLSSHU�FRQWUROOHUV�WR�PRYH�QHXWUDO�GHQVLW\�ILOWHUV�

LQWR�DQG�RXW�RI�WKH�EHDP��WKLV�LV�GRQH�UDUHO\�
�
1RWH��WKH�&RQWURO�FRPSXWHU�KDV�WZR�5$,'����PLUURULQJ��GLVN�YROXPHV��RQH�IRU�WKH�V\VWHP�DQG�
RQH�IRU�WKH�GDWD�DUFKLYHV��
�
7KH�&RQWURO�FRPSXWHU�DOVR�SURYLGHV�XVHUV�ZLWK�YDULRXV�IXQFWLRQV
Ɣ $OORZV�XVHUV�WR�LQLWLDWH�DXWR�WXQLQJ
Ɣ $OORZV�XVHUV�WR�VHH�UHDOWLPH�SORWV�RI�GDWD
Ɣ $OORZV�XVHUV�WR�PRGLI\�FDOLEUDWLRQ�RSWLRQV
Ɣ $OORZV�XVHUV�WR�VHW�RSWLFDO�ILOWHU�SRVLWLRQV
Ɣ $OORZV�XVHUV�WR�UXQ�GLDJQRVWLFV�VXFK�DV�,�9��FXUYHV

�



�

�

0HUJH�&RPSXWHU

7KH�0HUJH�FRPSXWHU�WDNHV�WKH�GHWHFWRU�GDWD�DQG�PHUJHV�LW�ZLWK�WKH�,5$0�WHOHVFRSH�DVWURPHWU\�
GDWD��,W�DOVR�UXQV�WKH�&586+�GDWD�UHGXFWLRQ�VRIWZDUH�WR�FUHDWH�D�PDS�RI�WKH�VFDQ�XVLQJ�GHIDXOW�
SDUDPHWHUV�DV�ZHOO�DV�GLDJQRVWLF�LQIRUPDWLRQ�DERXW�WKH�UHGXFWLRQ��SRLQWLQJ�LQIRUPDWLRQ��QRLVH�
OHYHOV��HWF����7KLV�LV�UHIHUHG�WR�DV�³TXLFN�ORRN´�LQIRUPDWLRQ�DQG�SURYLGHV�TXLFN�GLDJQRVWLFV�WR�
WKH�DVWURQRPHU����6WDUWLQJ�ZLWK�WKH�ILIWK�*,602�UXQ��WKH�PHUJH�VRIWZDUH�UXQV�RQ�DQ�,5$0�
FRPSXWHU��PUW�O[�����7KH�VRIWZDUH�IRU�WKH�PHUJH�LV�ZULWWHQ�LQ�,'/�DQG�VKHOO�VFULSWV�
�
0RUH�VSHFLILFDOO\��WKH�0HUJH�FRPSXWHU�GRHV�WKH�IROORZLQJ�

�� 5HFHLYHV�GDWD�IURP�WKH�&RQWURO�FRPSXWHU�DQG�TXHXHV�WKH�GDWD�IRU�SURFHVVLQJ
�� ,I�VFDQ�ZDV�D�VN\GLS��SHUIRUP�WDX�UHGXFWLRQ
�� 5HWULHYHV�WKH�DSSURSULDWH�,5$0�DVWURPHWU\�ILOH�V�
�� 0HUJH�DVWURPHWU\�ZLWK�GHWHFWRU�GDWD�XVLQJ�FXELF�LQWHUSRODWLRQ��WKH�WZR�GDWD�VRXUFHV�DUH�

V\QFKURQL]HG�XVLQJ�,5,*�WLPHVWDPSV�
�� &RS\�UHVXOWLQJ�PHUJHG�ILOH��RULJLQDO�GHWHFWRU�ILOHV��,5$0�DVWURPHWU\�ILOHV��DQFLOODU\�ILOHV�

VXFK�LV�,9�FXUYHV�DQG�VN\GLS�UHVXOWV�WR�DQ�DUFKLYH
�� 5XQ�WKH�&586+�GDWD�UHGXFWLRQ�VRIWZDUH�DQG�DUFKLYH�WKH�UHVXOWV
�� 3XEOLVK�WKH�&586+�TXLFNORRN�LPDJHV�DQG�UHGXFWLRQ�VXPPDU\��H�J���SRLQWLQJ�

LQIRUPDWLRQ���DOVR�NQRZQ�DV�WKH�*,602�³ORJ´���WR�D�ZHEVHUYHU�UXQQLQJ�RQ�WKH�0HUJH�
FRPSXWHU����7KH�85/�IRU�WKH�ZHEVLWH�LV�KWWSV���PUW�O[��LUDP�HV�'HYLFHV�*,602�

�� 3URYLGH�DQ�DXGLR�TXHXH�WR�WKH�RSHUDWRU�WKDW�WKH�*,602�GDWD�SURFHVVLQJ�KDV�FRPSOHWHG
�� 5HFHLYH�*,602�GHZDU�WHPSHUDWXUH�UHDGLQJV�IURP�WKH�*,602�0DF�IRU�GLVSOD\�DQG�

DODUPLQJ
���$OORZ�WKH�XVHU�WR�DGG�HQWULHV�WR�WKH�*,602�ORJ�XVLQJ�D�ZHE�SDJH

�
�
�
�

�
�
�

�

https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/
https://mrt-lx1.iram.es/Devices/GISMO/


�

8VHU�,QWHUDFWLRQ
7KH�*,602�V\VWHP�UHTXLUHV�YHU\�OLWWOH�XVHU�LQWHUYHQWLRQ���$VWURQRPHUV�FRPPDQG�3DNR�
WR�REVHUYH�VRXUFHV�DQG�*,602�GDWD�ILOHV��ORJV��DQG�³TXLFNORRN´�GLVSOD\�DUH�DXWRPDWLFDOO\�
SURGXFHG����
�
$GPLQLVWUDWRUV��KRZHYHU��QHHG�WR�EH�DEOH�WR�XQGHUVWDQG�KRZ�WR�VWDUW�WKH�V\VWHP�DQG�SHUKDSV�
UXQ�YDULRXV�GLDJQRVWLFV���
�
7KH�ILUVW�VHFWLRQ�EHORZ�SUHVHQWV�WKH�QRUPDO�VWHSV�UHTXLUHG�WR�UXQ�WKH�*,602�V\VWHP�
�³2SHUDWRU´����7KH�VHFRQG�VHFWLRQ�SUHVHQWV�IXQFWLRQV�PRUH�DSSURSULDWH�IRU�DQ�³$GPLQLVWUDWRU´�
�

�

2SHUDWRU�,QWHUDFWLRQ
�

'HWHFWRU�&RPSXWHU
1R�LQWHUDFWLRQ�LV�UHTXLUHG�
�

&RQWURO�&RPSXWHU

2QFH�WKH�*,602�V\VWHP�LV�SRZHUHG�XS��WKH�RSHUDWRU�QHHGV�WR�VWDUW�DQG�WXQH�WKH�V\VWHP���
7KHQ�QR�LQWHUDFWLRQ�LV�UHTXLUHG��DOWKRXJK�PRQLWRULQJ�LV�UHFRPPHQGHG����
�

6WDUW�$FTXLVLWLRQ�6\VWHP

7R�VWDUW�WKH�V\VWHP��JR�WR�WKH�&RQILJXUDWLRQ�WDE�RQ�WKH�*,602�&RQVROH�DQG�FOLFN�WKH�6WDUW�
6\VWHP�EXWWRQ���$IWHU�D�IHZ�PRPHQWV��WKH�*,602�6HUYHU�HQWU\�XQGHU�WKH�&RQQHFWLRQV�VHFWLRQ�
VKRXOG�WXUQ�JUHHQ�DQG�WKH�)UDPHV�VHF�HQWU\�VKRXOG�GLVSOD\�URXJKO\��������DIWHU�WKLQJV�VHWWOH�
GRZQ���1RWH��WKH�,5$0�(OYLQ�LQGLFDWRU�LQGLFDWHV�D�VXFFHVVIXO�UHFHLSW�RI�,5$0�(OYLQ�PHVVDJHV�
DQG�VKRXOG�EH�JUHHQ��
�

�



6WDUWLQJ�WKH�*,602�DFTXLVLWLRQ�V\VWHP
�

7XQH

7KH�V\VWHP�QHHGV�WR�EH�WXQHG�DIWHU�DQ�LQLWLDO�FRRO�GRZQ�RU�D�SRZHU�F\FOH���7XQLQJ�KDV�VKRZQ�
WR�EH�VWDEOH�DQG�GRHV�QRW�QHHG�WR�EH�SHUIRUPHG�DIWHU�F\FOLQJ�WKH�GHZDU���7XQLQJ�DXWRPDWLFDOO\�
VHOHFWV�RSWLPXP�648,'�SDUDPHWHUV���7R�UXQ�WKH�WXQLQJ��FOLFN�WKH�6WDUW�7XQLQJ�EXWWRQ�RQ�WKH�
7XQLQJ�WDE��DV�VKRZQ�EHORZ���7KH�7XQLQJ�LQGLFDWRU�QHDU�WKH�WRS�RI�WKH�ZLQGRZ�ZLOO�VKRZ�WKH�

�



SURJUHVV�RI�WKH�WXQLQJ���7KH�FRPSOHWH�WXQLQJ�F\FOH�WDNHV�DSSUR[LPDWHO\�WHQ�PLQXWHV���
�

�

0HUJH�&RPSXWHU
�

��



%HORZ�DUH�VDPSOHV�RI�WKH�TXLFNORRN�LPDJHV�DQG�UHGXFWLRQ�VXPPDU\�WKDW�DUH�DYDLODEOH�WR�
*,602�RSHUDWRUV�ZLWKLQ�D�PLQXWH�RU�WZR�DIWHU�DQ�REVHUYDWLRQ���7KH�SDJH�DOVR�LQFOXGHV�
SURMHFW�REVHUYDWLRQ�WLPHV��SL[HO�VWDWXV�GLVSOD\��DQG�VHOHFW�*,602�WHPSHUDWXUHV��ZLWK�DODUP�
LQGLFDWRUV����7KH�85/�LV�KWWSV���PUW�O[��LUDP�HV�'HYLFHV�*,602��
�
�

�
*,602�1H[XV��0DLQ�3DJH

�
�
�
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�
*,602�1H[XV�/RJ�3DJH

�
�
�
�

��



*,602�1H[XV�³0DNH�/RJ�(QWU\´�SDJH

�

�

$GPLQLVWUDWRU�,QWHUDFWLRQ
�

'HWHFWRU�&RPSXWHU
�
7\SLFDOO\�YHU\�OLWWOH�LQWHUDFWLRQ�RFFXUV�RQ�WKH�'HWHFWRU�&RPSXWHU���$GPLQLVWUDWRUV�PD\�XVH�WKH�
LQWHUIDFH�RQ�WKH�'HWHFWRU�&RPSXWHU�IRU�PRUH�DGYDQFHG�IXQFWLRQDOLW\��H�J���FKDQJH�WKH�DXWR�
WXQH�SDUDPHWHUV��UXQ�D�UDPS�DJDLQVW�RQH�RI�WKH�648,'�VWDJHV����:RUNLQJ�ZLWK�WKLV�DGYDQFHG�
IXQFWLRQDOLW\�LV�EH\RQG�WKH�VFRSH�RI�WKLV�GRFXPHQW�
�
�

&RQWURO�&RPSXWHU
�

0DLQ�:LQGRZ

7KH�IROORZLQJ�LV�WKH�PDLQ�*,602�&RQWURO�ZLQGRZ�
�

��



�

�
�
7KH�WRS�KDOI�SURYLGHV�VWDWXV�LQIRUPDWLRQ�DQG�WKH�ERWWRP�KDOI�KDV�WDEV�WR�UHDFK�PRUH�GHWDLOHG�
LQIRUPDWLRQ�DQG�IXQFWLRQDOLW\�
�
7KH�VWDWXV�DW�WKH�WRS�LQFOXGHV
Ɣ :KHWKHU��$UFKLYLQJ��LV�RFFXUULQJ�DQG�LI�VR��GHWDLOV�DERXW�WKH�VRXUFH�DQG�DUFKLYH�GXUDWLRQ

��



Ɣ :KHWKHU�WKH�V\VWHP�LV�FXUUHQWO\��7XQLQJ�
Ɣ :KHWKHU�WKH�V\VWHP�LV��*HQDUDWLQJ�,9�&XUYHV�
Ɣ :KHWKHU�D�IHHGEDFN�UHORFN�LV�EHLQJ�SHUIRUPHG
Ɣ :KHWKHU�DQ�DFFHSWDEOH�QXPEHU�RI�SL[HOV�DUH�RSHUDWLQJ�ZLWKLQ�VSHFLILFDWLRQ�DQG�DOVR�D�

GHWDLOHG�SORW�RI�WKH�SL[HO�VWDWXV
�
�

�

3ORWV�7DE

�
�

�
7KH�SORWV�WDE�LV�XVHG�WR�RSHQ�;<�OLQH�SORWV�RI�WKH�6$(�DQG�'$&�YDOXHV���6KRZ�6$(�3ORW��
DQG��6KRZ�'$&�SORW�����7KHVH�DUH�DFWXDOO\��'�JUDSKLFV�ZLQGRZV�WKDW�H[WHQG�SL[HOV�GRZQ�WKH�=�
D[LV���8VH�DOO�PRXVH�IXQFWLRQV��LQFOXGLQJ�ZKHHO��WR�PDQLSXODWH�WKH�SORWV��3UHVV�
K
�RQ�WKH�SORW�
ZLQGRZ�IRU�VRPH�KHOS�
�
�6KRZ�'$&�7ZLQNOH��RSHQV�D��WZLQNOH��FKDUW�RI�WKH�'$&�YDOXHV���2SWLRQDOO\�SUHVVLQJ�
WKH��3HUIRUP�'$&�1RUPDOL]DWLRQ��ZLOO�DYHUDJH�WKH�'$&�YDOXHV�IRU�D�IHZ�VHFRQGV�DQG�WKHQ�
VXEWUDFW�WKH�DYHUDJH�IURP�VXEVHTXHQW�GDWD�

$OVR�DYDLODEOH��EXW�QRW�SLFWXUHG�LQ�WKH�LPDJH��DUH�WZLQNOH�FKDUWV�WKDW�DXWRPDWLFDOO\�UHPRYH�
QRLVH�IURP�WKH�SL[HO�YDOXHV�

1RWH��ZKHQ�RSHUDWLQJ�LQ�FORVHG�ORRS��ZKLFK�LV�WKH�QRPLQDO�VWDWH�RI�WKH�GDWD�DFTXLVLWLRQ���³'$&´�
LV�WKH�OLQHDUL]HG�GHWHFWRU�VLJQDO��DQG�³6$(´�LV�WKH�HUURU�VLJQDO��6FDOHG�$FFXPXODWHG�(UURU��

�

��



�

7XQLQJ�7DE

�
�

�
7KH�7XQLQJ�WDE�OHWV�DQ�RSHUDWRU�UXQ�WKH�DXWR�WXQHU���7KH�DXWR�WXQHU�ZLOO�WXQH�WKH�ELDV�DQG�
IHHGEDFN�YDOXHV�IRU�WKH�648,'�PXOWLSOH[HUV�DQG�WKH�648,'�VHULHV�DUUD\V���6RPH�GHWDLOHG�
LQIRUPDWLRQ�DERXW�WKH�WXQLQJ�FDQ�EH�VHHQ�ZKHQ��6KRZ�WXQLQJ�ORJV��LV�SUHVVHG���7KH�WXQLQJ�PD\�
EH�DERUWHG�EXW�WKHQ�WKH�ELDVHV�DQG�IHHGEDFNV�ZLOO�PRVW�OLNHO\�QRW�EH�LQ�DQ�RSWLPDO�VWDWH��RU�
ZRUVH���$Q�DGYDQFHG�RSWLRQ�DOORZV�IRU�D�VKRUWHU�WXQLQJ�F\FOH��EXW�WKLV�LV�QRW�UHFRPPHQGHG�

�

��



([DPSOH�WXQLQJ�ORJ�FRQWHQWV

&RQILJXUDWLRQ�7DE

7KLV�WDE�LV�XVHG�WR�VWDUW�WKH�V\VWHP�DIWHU�SRZHU�XS��VHW�WKH�GHWHFWRU�ELDVHV��DQG�UHORFN�WKH�
GHWHFWRU¶V�IHHGEDFN�PHFKDQLVP�
�

��



�
7KH�FRQILJXUDWLRQ�WDE�LV�XVHG�IRU�WKH�IROORZLQJ�
Ɣ 6WDUW��VWRS��DQG�VHW�WKH�UDWH�RI�WKH�UHDGRXW�HOHFWURQLFV
Ɣ 6HW�WKH�GHIDXOW�'$&�YDOXH�XVHG�IRU�UHORFNLQJ
Ɣ 5HORFN�WKH�GHWHFWRUV
Ɣ 6HW�WKH�GHWHFWRU�ELDVHV

�
6HWWLQJ�WKH�GHIDXOW�'$&�DQG�'HWHFWRU�%LDV�YDOXHV�LQ�WKLV�LQWHUIDFH�ZLOO�LPPHGLDWHO\�FRPPDQG�
WKH�YDOXHV�RQ�WKH�'HWHFWRU�FRPSXWHU�
�
9DOXHV�WKDW�DUH�VHW�DUH�VDYHG�LQ�D�ILOH�DQG�ZLOO�EH�UHPHPEHUHG�

,I�DQ�LQFRUUHFW�YDOXH�LV�HQWHUHG��D�PHVVDJH�ZLOO�DSSHDU��WKH�ILHOG�LQ�TXHVWLRQ�ZLOO�FKDQJH�
DSSHDUDQFH��DQG�WKH�RSHUDWRU�PXVW�FRUUHFW�WKH�YDOXH��DQG�SUHVV��(QWHU���EHIRUH�SURFHHGLQJ�

7KH�$GYDQFHG�RSWLRQ�RI�³$XWRPDWLFDOO\�UHORFN�GHWHFWRUV�EHIRUH�HDFK�VFDQ´�LV�D�OLWWOH�PLVODEOHG���
,W�DUPV�DQ�DXWRPDWLF�UHORFN�ZKHQ�WKHUH�LV�D�ODUJH����GHJUHH��HOHYDWLRQ�VKLIW�EHWZHHQ�VFDQV���
7KHQ�ZKHQ�WKH�WKH�WHOHVFRSH�LV�ZLWKLQ�WZR�GHJUHHV�RI�WKH�QH[W�VRXUFH��WKH�UHORFN�LV�H[HFXWHG���
,I�VXFFHVVLYH�VFDQV�GRQ¶W�GHYLDWH�E\�PRUH�WKDQ�WKUHH�GHJUHHV��QR�UHORFN�ZLOO�EH�SHUIRUPHG���
7KH�RSHUDWLRQ�LV�QHHGHG�EHFDXVH�FKDQJLQJ�VN\�ORDGV��GXH�WR�GLIIHUHQW�HOHYDWLRQV��FDQ�FDXVH�WKH�
GHWHFWRUV�WR�ORVH�IHHGEDFN�ORFN�

�

�

,9�&XUYHV�7DE

7KLV�WDE�LV�XVHG�WR�JHQHUDWH�,9�FXUYHV�IRU�GLDJQRVWLF�DQDO\VLV�

�

��



�
�
7KH�,9�&XUYHV�WDE�DOORZV�XVHUV�WR�UXQ�QHZ�,9�&XUYHV�DV�ZLOO�DV�DQDO\]H�SUHYLRXVO\�UXQ�,9�
&XUYHV�������

5XQQLQJ�,9�FXUYH

�
5XQQLQJ�DQ�,9�FXUYH�LV�RQ�WKH�OHIW�VLGH�RI�WKH�WDE�DQG�LQYROYHV�VHWWLQJ�ELDV�SDUDPHWHUV�DQG�
SUHVVLQJ��6WDUW�,9�&XUYH����'XULQJ�WKH�FXUYH�WKH�ELDV�ZLOO�JR�IURP��VWDUW��WR��HQG���LQFUHPHQWLQJ�
DW�LQWHUYDOV�RI�VL]H��GHOWD����,W�ZLOO�WKHQ�UHWXUQ�EDFN�WR�WKH�VWDUW�YDOXH��DOVR�LQFUHPHQW�
E\��GHOWD����7KH�FXUYH�GDWD�LV�RQO\�UHFRUG�IRU�WKH��VWDUW��WR��HQG��VHJPHQW���7KH�GDWD�LV�VWRUHG�
LQ�WKH�VWDQGDUG�DUFKLYH�ORFDWLRQ��H�J���)������2SWLRQDOO\��SUHVV��6KRZ�,9�&XUYH�SORW��WR�VHH�D�
OLYH�RXWSXW�RI�WKH�FXUYH����,W�LV�XVHIXO�WR�XVH�WKH��IODW��YHUVLRQ�RI�WKH�SORW���RSWLRQ��I���

��



,9�&XUYH�3ORWV

,9�&XUYH�$QDO\VLV�7ZLQNOH

�
:KHQ�DQ�,9�FXUYH�LV�UXQ��WKH�UHVXOWV�DUH�DQDO\]HG��ILWWHG�ZLWK�K\SHUEROL�DQG�OLQHV��WR�GHWHUPLQH�
WKH�WUDQVLWLRQ�SRLQW�DQG�SRZHU���7KH�UDZ�GDWD�DQG�WKH�UHVXOWV�DUH�VWRUHG�LQ�ILOHV���2SWLRQDOO\��
SUHVVLQJ��6KRZ�,9�&XUYH�DQDO\VLV�WZLQNOH��EHIRUH�WKH�FXUYH�LV�UXQ�ZLOO�SUHVHQW�D�SORW�VLPLODU�WKH�
RQH�EHORZ��VKRZLQJ�WUDQVLWLRQ�ELDV��VORSH�RI�QRUPDO��DQG�DEVROXWH�SRZHU���$�YDOXH�RI��������
�XVXDOO\�ZKLWH�LQ�WKH�SORW��LQGLFDWHV�WKH�WUDQVLWLRQ�LV�HVWLPDWHG�WR�EH�KLJKHU�WKDQ�WKH�VWDUWLQJ�
ELDV�RI�WKH�,9�FXUYH�
�
�
�
�

��



,9�&XUYH�'LDJQRVWLF�'LVSOD\

�

�

,9�&XUYH�'HEXJ�3ORWV

�
,I��6KRZ�SHU�SL[HO�DQDO\VLV�SORWV��LV�FKHFNHG��WKH�FXUYHV�RI�DOO�SL[HOV�ZLOO�EH�GLVSOD\HG�
�
�
�

��



,9�&XUYH�'LDJQRVWLF�'HEXJ�'LVSOD\
�

�

&DOLEUDWLRQ�7DE

�

��



�
7KH�&DOLEUDWLRQ�WDE�OHWV�RSHUDWRUV�DGMXVW�ZKDW�FDOLEUDWLRQV�DUH�DXWRPDWLFDOO\�SHUIRUPHG�GXULQJ�
VN\GLSV�DQG�VWDQGDUG�VFDQV���7KH�RSWLRQV�DUH�VDYHG�WR�D�ILOH�DXWRPDWLFDOO\���1RWH�WKDW�WKH�/('�
LV�FXUUHQWO\�QRW�DYDLODEOH��

1RWH��WKH�FDOLEUDWLRQV�GHVFULEHG�DUH�W\SLFDOO\�QRW�QHHGHG�ZKHQ�XVLQJ�WKH�&586+�GDWD�UHGXFWLRQ�
V\VWHP���&586+�UHWULHYHV�7$8�IURP�,5$0�V\VWHPV��DQG�DOVR�GRHV�LQWHUQDO�FDOFXODWLRQV��DQG�
WKDW�LV�VXIILFLHQW�

�

6N\GLSV

7KH�RSHUDWRU�KDV�WKH�RSWLRQ�WR�UXQ�D�VLQJOH�,9�FXUYH�DW�WKH�EHJLQQLQJ�RI�D�VOHZ�HOHYDWLRQ�
VN\GLS���$GGLWLRQDOO\�WKH�RSHUDWRU�KDV�WKH�RSWLRQ�WR�UXQ�D�VLQJOH�,9�FXUYH�DW�WKH�EHJLQQLQJ�
RI�HDFK�HOHYDWLRQ�RI�D�GLVFUHWH�HOHYDWLRQ�VN\GLS���7KH�*,602�,QJHVW�V\VWHP�DXWRPDWLFDOO\�
LGHQWLILHV�WKH�YDULRXV�VN\GLSV�DQG�SHUIRUPV�WKH�UHTXHVWHG�FDOLEUDWLRQ����

1RWH��UHFHQWO\�6N\GLSV�KDYH�QRW�EHHQ�QHHGHG�ZKHQ�XVLQJ�&586+

�

2EVHUYLQJ�6FDQV

7KH�RSHUDWRU�FDQ�DXWRPDWLFDOO\�UXQ�DQ�,9�FXUYH�DW�WKH�EHJLQQLQJ�RI�D�VWDQGDUG�VFDQ�RU�UXQ�DQ�
/('�6KXWWHU�FDOLEUDWLRQ���7KH�/('�6KXWWHU�FDOLEUDWLRQ�FORVHV�WKH�VKXWWHU��IODVKHV�WKH�/('��DQG�
RSHQV�WKH�VKXWWHU���1RWH�WKDW�WKH�/('�LV�FXUUHQWO\�QRW�DYDLODEOH��

�

2XWSXW

7KHUH�LV�D�&$/,%B)/$*�LQ�WKH�),76�ILOH�WKDW�LQGLFDWHV�ZKHQ�DQG�ZKDW�FDOLEUDWLRQ�ZDV�
SHUIRUPHG���$OO�,9�FXUYH�GDWD�LV�DUFKLYHG�ZLWK�WKH�),76�ILOHV���6N\GLSV�WULJJHU�D�7$8�UHGXFWLRQ�

��



,'/�SURJUDP�H[HFXWLRQ�ZKRVH�RXWSXW�LV�LQFOXGHG����ZLWK�WKH�VN\GLS�VFDQ�DUFKLYH�DQG����LQ�WKH�
SULPDU\�KHDGHU�RI�WKH�),76�ILOHV�RI�VXEVHTXHQW�REVHUYLQJ�VFDQV�

�

)LOWHUV�7DE

7\SLFDO�8VH
7KLV�IXQFWLRQDOLW\�LV�QRW�QHHGHG�LQ�VWDQGDUG�RSHUDWLRQDO�PRGH����7ZR�QHXWUDO�GHQVLW\�ILOWHUV�FDQ�
EH�PRYHG�LQ�DQG�RXW�RI�WKH�EHDP�RQ�WKLV�WDE���7KH�QHHG�IRU�WKHVH�ILOWHUV�LV�7%'�
�

�
7KH�)LOWHU�WDE�DOORZV�DQ�RSHUDWRU�WR�RSHQ�DQG�FORVH�WKH�WZR�QHXWUDO�GHQVLW\�ILOWHU�IOLSSHUV�LQ�
*,602���7KH�V\VWHP�WULHV�WR�UHPLQG�WKH�RSHUDWRU�RI�WKH�VWDWH�RI�WKH�ILOWHUV��EXW�VLQFH�WKHUH�DUH�
QR�SRVLWLRQ�VHQVRUV�IRU�WKH�IOLSSHUV��LW�LV�DQ�HVWLPDWH�
�

�

0LVFHOODQHRXV�7DE

�
�

��



�
7KH�0LVFHOODQHRXV�WDE�LV�D�FDWFK�DOO�IRU�YDULRXV�IXQFWLRQV��VRPH�EHLQJ�REVROHWH���7KH�RSHUDWRU�
GRHV�KDYH�WKH�DELOLW\�WR�PDQXDOO\�VWDUW�DQG�VWRS�WKH�DUFKLYHU�RQ�WKLV�WDE���7KLV�FDQ�EH�XVHIXO�
LI�IRU�VRPH�UHDVRQ�WKH�*,602�,QJHVW�V\VWHP�GRHVQ
W�VWRS�DUFKLYLQJ�DIWHU�D�VFDQ�GXULQJ�VRPH�
DQRPDORXV�FRQGLWLRQ��H�J���,5$0�FRPSXWHU�IDLOXUH����

��



6WDUWXS�:DUQLQJV
7KHUH�FDQ�EH�YDULRXV�ZDUQLQJV�WKDW�FDQ�RFFXU�ZKHQ�VWDUWLQJ�WKH�&RQWURO�VRIWZDUH���7KLV�
VHFWLRQ�GHVFULEHV�WKHP�
�

&RQQHFWLQJ�WR�'HWHFWRU�&RPSXWHU

8SRQ�VWDUWXS�WKH�&RQWURO�FRPSXWHU�ZLOO�WU\�WR�FRQQHFW�WR�WKH�'HWHFWRU�FRPSXWHU���7KH�IROORZLQJ�
GLDORJ�ER[�ZLOO�DSSHDU�
�
�

�
�
7KLV�LVQ¶W�QHFHVVDULO\�D�ZDUQLQJ��EXW�LW�PD\�WDNH�QXPHURXV�DWWHPSWV��������WR�FRQQHFW�WR�WKH�
VHUYHU��WKH�FRQQHFWLRQ�LV�D�ORZHU�SULRULW\�LWHP�RQ�WKH�'HWHFWRU�FRPSXWHU����7KH�FRQQHFWLRQ�
PD\�EH�FDQFHOOHG�E\�WKH�XVHU�E\�SUHVVLQJ�WKH�&DQFHO�EXWWRQ��EXW�WKLV�LV�RQO\�XVHIXO�LQ�VSHFLDO�
VLWXDWLRQV�ZKHUH�FRPPXQLFDWLRQ�ZLWK�WKH�VHUYHU�LV�QRW�QHHGHG��VXFK�DV�ZKHQ�\RX
UH�GRLQJ�
DQDO\VLV�RI�SUHYLRXVO\�JHQHUDWHG�,9�FXUYHV��ZKLFK�LV�QRW�GHVFULEHG�LQ�WKLV�GRFXPHQW��

�

6LPXOWDQHRXV�&OLHQWV

7KH�&RQWURO�FRPSXWHU�XVHV�D�ORFN�ILOH�WR�SUHYHQW�PXOWLSOH�FOLHQWV�IURP�UXQQLQJ�
VLPXOWDQHRXVO\���,I�\RX�VWDUW�PRUH�WKDQ�RQH�FOLHQW�DW�D�WLPH��RU�D�FOLHQW�WHUPLQDWHG�SUHPDWXUHO\�
�DQG�GLGQ
W�HUDVH�WKH�ORFN�ILOH���\RX�ZLOO�VHH�WKH�IROORZLQJ�HUURU�GLDORJ���,I�\RX�DUH�UXQQLQJ�RQO\�
RQH�FOLHQW��VHOHFW��<HV����2WKHUZLVH�VHOHFW��1R�
�
�
��
�

�

&DQ
W�FRQQHFW�WR�77/�GHYLFHV

��



127(��7KH�77/�GHYLFHV�DUH�QR�ORQJHU�XVHG�EXW�DUH�VWLOO�LQ�WKH�VRIWZDUH���$Q\�HUURUV�
FDQ�EH�LJQRUHG�
7KH�&RQWURO�FRPSXWHU�QHHGV�WR�FRPPXQLFDWH�ZLWK�WZR�HWKHUQHW�EDVHG�1DWLRQDO�,QVWUXPHQWV�
�����GHYLFHV��KWWS���VLQH�QL�FRP�QLSV�FGV�YLHZ�S�ODQJ�HQ�QLG����������WR�FRQWURO�WKH�/('�
IODVKHU��VKXWWHU��DQG�WKH�ILOWHU�IOLSSHUV���,I�WKH�����¶V�DUH�QRW�DYDLODEOH��WKH�IROORZLQJ�HUURU�ZLOO�
DSSHDU�

�
�

�
�
7R�GLDJQRVH�FRQQHFWLRQ�LVVXHV�ZLWK�WKH�(1(7�GHYLFHV�

�� 7U\�SLQJLQJ�WKH�GHYLFHV��,3V�7%'�
�� 8VH�WKH�1DWLRQDO�,QVWUXPHQWV�0$;���0HDVXUHPHQW�DQG�$XWRPDWLRQ���VRIWZDUH�WR�VHH�LI�

WKH�GHYLFHV�DUH�HQDEOHG�DQG�KDYH�WKH�FRUUHFW�GHYLFH�QDPHV��7%'�
�

7KHUPRPHWU\�&RPSXWHU
7KH�7KHUPRPHWU\�FRPSXWHU��0DF��UXQV�WKH�WKHUPRPHWU\�V\VWHP��PRQLWRULQJ��KHDWLQJ��
DQG�F\FOLQJ����7KH�PRQLWRULQJ�VRIWZDUH�GRHV�QRW�UHTXLUH�LQWHUDFWLRQ�LQ�JHQHUDO���,PSRUWDQW�
WHPSHUDWXUH�YDOXHV�DUH�GLVSOD\HG�RQ�WKH�*,602�1H[XV���
�
�

6WDUWLQJ�WKH�6\VWHP
6WDUWXS�&KHFNOLVW

7KLV�LV�D�FKHFNOLVW�IRU�FRQQHFWLQJ�DQG�VWDUWLQJ�WKH�HOHFWURQLFV�DQG�FRPSXWHUV���1RWH��WKHUH�DUH�
PRUH�GHWDLOV�DQG�SLFWXUHV�LQ�RWKHU�SDUWV�RI�WKLV�GRFXPHQW�
�

�� &RQQHFW�WKHUPRPHWU\�FDEOHV�WR�GHZDU
�� &RQQHFW�GHZDU�SRZHU�FDEOH�IURP�*,602�EODFN�SRZHU�ER[�WR�FUDWH
�� &RQQHFW�WRZHU�SRZHU�FDEOH�IURP�WRZHU�WR�FUDWH��KDV�'%�FRQQHFWRU�
�� 0DNH�VXUH�SRZHU�VZLWFKHV�RQ�WRZHU�DQG�FUDWH�DUH�WXUQHG�RII
�� &RQQHFW�ILEHUV�WR�FUDWH�DQG�WRZHU���)HHG�WRZHU�ILEHUV�XS�WKURXJK�KROH�LQ�SODWH�RQ�WRS�RI�

FUDWH���7ZR�'������,5,*��60%�FDEOHV�UHPDLQ�GLVFRQQHFWHG�
�� 7DSH�WRZHU�ILEHU�WR�WRS�RI�WRZHU�WR�SUHYHQW�GLVFRQQHFW
�� &RQQHFW�%1&�IURP�FRQQHFWRU���RQ�IURQW�RI�JROG�ER[��³&OHDQ´�VLGH��XQGHU�FRPSXWHU�LQ�

*,602�HOHFWURQLFV�UDFN�WR�VPDOO���[��FP��JUHHQ�%1&�!60%�[���ER[�FRQQHFWHG�WR�WKH�
FUDWH���7KLV�LV�IRU�,5,*�

�� &RQQHFW�ORQJ�EODFN�HWKHUQHW�FDEOH�LQ�EDFN�RI�*,602�HOHFWURQLFV�UDFN��ZLWK�³*,602´�
ODEHO��WR�,5$0�QHWZRUN�VZLWFK����*%�HWKHUQHW�SUHIHUDEO\��

�� &RQQHFW�,5$0�,5,*�%1&�FDEOH�WR�%1&�FDEOH�LQ�EDFN�RI�*,602�HOHFWURQLFV�UDFN�WKDW�
KDV�VLOYHU�WDSH�ZLWK�KDQG�ZULWWHQ�³,5$0�,5,*´�ODEHO���LW�LV�FRQQHFWHG�WR�WKH�EDFN�RI�WKH�
3&����1RWH��WKHUH�LV�DQRWKHU�XQXVHG�,5,*�FRQQHFWLRQ�FRQQHFWHG�WR�WKH�PDLQ�ILEHU�FDEOH��
WKLV�LV�QRW�XVHG����7KH�,5$0�,5,*�%1&�FDEOH�LV�D�SLQN�%1&�FDEOH�WKDW�LV�XVXDOO\�ORFDWHG�

��
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XQGHU�WKH�0��0�"�DUP��QHDU�1,.$��XQGHU�WKH�IORRU�WLOH�ZLWK�WKH�FLUFXODU�FDEOH�SRUW
���&RQQHFW�SRZHU��HWKHUQHW��DQG�86%�FDEOHV�IURP�*,602�HOHFWURQLFV�UDFN�WR�0DF���7KHVH�

FDEOHV�DUH�XVXDOO\�NHSW�EXQGOHG�WRJHWKHU�LQ�WKH�EDFN
���&RQQHFW�NH\ERDUG��PRXVH��DQG�PRQLWRU��XVH�9*$�FRQQHFWLRQ��WR�*,602�HOHFWURQLFV�

UDFN�FRPSXWHU��WKH�VHUYHU�
��� /RFDWH�ZKLWH��$PHULFDQ�SRZHU�VWULS�ZLWK����9�FRQQHFWLRQV
���&RQQHFW����9�EODFN�SRZHU�FDEOH�IURP�*,602�HOHFWURQLFV�UDFN�WR�SRZHU�VWULS
���&RQQHFW����9�SRZHU�FDEOH�IURP�*,602�EODFN�SRZHU�ER[�WR�SRZHU�VWULS
���&RQQHFW�UHFWDQJXODU����Y�SRZHU�FDEOH��ZLWK�WUDQVIRUPHU���IURP�(WKHUQHW�KXE�LQ�

*,602�HOHFWURQLFV�UDFN��WR�SRZHU�VWULS
���&RQQHFW�FRPSXWHU�PRQLWRU�SRZHU�FDEOH�WR�SRZHU�VWULS
���&RQQHFW�$PHULFDQ�SRZHU�VWULS�WR�WUDQVIRUPHU���0DNH�VXUH�WKH�SRZHU�VWULS�LV�WXUQHG�RII�
���&RQQHFW����Y����Y�WUDQVIRUPHU�WR�,5$0�SRZHU���0DNH�VXUH�WKH�JURXQG�,6�&211(&7('�

�L�H���GR�QRW�SXW�LQ�D�JURXQG�EUHDNHU���RWKHUZLVH�*,602�ZLOO�H[SHULHQFH�DGGLWLRQDO�QRLVH
���&RQQHFW�SRZHU�VWULS�WR�WKH�WUDQVIRUPHU
��� 7XUQ�RQ�SRZHU�VWULS
��� 7XUQ�RQ�*,602�EODFN�SRZHU�ER[��PD\EH�QRW�QHHGHG"�,V�WKHUH�D�VZLWFK"�
���:$51,1*��GR�QRW�WXUQ�RQ�FUDWH�DQG�WRZHU�ZKLOH�FRROLQJ�GRZQ�
��� 7XUQ�RQ�WKH�FUDWH���WR�WHVW�WKH�SRZHU���,I�WKHUH�DUH�DQ\�UHG�OLJKWV��UHIHU�WR�WKH�

WURXEOHVKRRWLQJ�VHFWLRQ�RI�WKLV�GRFXPHQW
��� 7XUQ�RII�WKH�FUDWH
��� 3RZHU�RQ�WKH�0DF�DQG�ORJLQ��SDVVZRUG�RQ�WDSH�RQ�IURQW�
���2Q�WKH�0DF�VWDUW�D�ZHE�EURZVHU�RQ�WKH�0DF�WR�YHULI\�QHWZRUN�FRQQHFWLYLW\�
���2Q�WKH�0DF�VWDUW�*,602�/DEYLHZ�SURJUDP��FXUUHQWO\�³*LVPR9�´�OLQN�RQ�WKH�GHVNWRS����

'RXEOH�FOLFN�RQ�LW�DQG�FOLFN�RQ�WKH�³UXQ´�DUURZ���
���0DNH�VXUH�WKH�VZLWFK�RQ�WKH�SRZHU�VXSSO\�RQ�WKH�EDFN�RI�WKH�3&�LV�RQ�
��� 7XUQ�RQ�WKH�3&�PRQLWRU
���2SHQ�WKH�IURQW�RI�WKH�3&�DQG�GHSUHVV�WKH�ODUJH�URFNHU�VZLWFK�XQWLO�WKH�OLJKWV�FRPH�RQ�

�DERXW�RQH�VHFRQG�
���2Q�WKH�3&�WKH�%,26�ZLOO�FRPSODLQ�DERXW�VHWWLQJV���3UHVV�WKH�NH\�WR�HGLW�VHWWLQJV��)�"

����QRW�WKH�NH\�WR�UHVWRUH�WR�GHIDXOWV��DOWKRXJK�WKLV�PD\�EH�KDUPOHVV����:KHQ�WKH�%,26�
HGLWRU�DSSHDUV��SUHVV�(6&�DQG�H[LW�WKH�HGLWRU���7KH�FRPSXWHU�ZLOO�FRQWLQXH�WR�ERRW�

���$IWHU�WKH�3&�ERRWV��UXQ�$SSOLFDWLRQV�!�,QWHUQHW�!�0R]LOOD�)LUHIR[�DQG�VHH�LI�WKH�KRPH�
�*RRJOH��SDJH�ORDGV���8VXDOO\�DIWHU�D�FROG�ERRW�WKH�QHWZRUNLQJ�GRHVQ¶W�ZRUN�

��� ,I�WKH�QHWZRUNLQJ�GRHVQ¶W�ZRUN��RSHQ�D�WHUPLQDO�DQG�W\SH�µVXGR�KDOW¶���$IWHU�KDOWLQJ��
GHSUHVV�VPDOOHU�URFNHU�VZLWFK�RQ�IURQW�RI�3&���5HSHDW�%,26�HGLWWLQJ�DQG�OHW�UHERRW���
5HSHDW�QHWZRUNLQJ�WHVW���,I�IDLOV�DJDLQ��WKHQ�UHSHDW�WKH�SURFHGXUH�

��� 7KDW�FRPSOHWHV�WKH�ZRUN�LQ�WKH�UHFHLYHU�FDELQ
��� /RJ�LQWR�PUW�O[��DV�XVHU�W��
���2Q�PUW�O[��FKDQJH�GLUHFWRULHV�WR��XVU�ORFDO�JLVPR���
���2Q�PUW�O[��UXQ�³��FOHDQ$OO�VK´�WR�UHVHW�WKH�*,602�1H[XV�DQG�ORJV�IRU�D�QHZ�SURMHFW�

SRRO���0DNH�VXUH�\RX�ZDQW�WR�GR�WKLV�DV�WKLV�ZLOO�UHPRYH�DOO�WKH�1H[XV�FRQWHQW�
���2Q�PUW�O[��UXQ��FURQWDE��X�W����XVU�ORFDO�JLVPR�FURQ�JLVPRFURQWDE�ILOH�WR�

UHJLVWHU�WKH�FURQ�MREV
���2SHQ�D�ZHE�EURZVHU�WR�WKH�*,602�1H[XV��KWWSV���PUW�O[��LUDP�HV�'HYLFHV�*,602���

DQG�YHULI\�LW�ORDGV�DQG�GRHVQ¶W�KDYH�ROG�GDWD�
���'RZQ�LQ�WKH�FRQWURO�URRP�FRQQHFW�WKH�*,602�FOLHQW�WR�SRZHU��NH\ERDUG��PRXVH��

PRQLWRUV��DQG�HWKHUQHW���3RZHU�RQ���,�EHOLHYH�WKLV�FRPSXWHU�KDV�D�VLPLODU�%,26�LVVXH�DV�
WKH�VHUYHU��VR�JR�DKHDG�DQG�³HGLW´�WKH�%,26�DQG�VDYH��ZLWKRXW�FKDQJLQJ�SDUDPHWHUV��

���'RXEOH�FOLFN�RQ�WKH�³5XQ�*,602´�LFRQ�RQ�WKH�GHVNWRS
���5XQ�WKH�WXQHU��7XQLQJ�7DE�!�6WDUW�7XQLQJ�
���*,602�LV�QRZ�UHDG\�WR�REVHUYH���,QLWLDWH�REVHUYDWLRQV�ZLWK�3DNR�
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'HWDLOV�RQ�6WDUWLQJ

'HWHFWRU�&RPSXWHU

7KH�'HWHFWRU�FRPSXWHU�ZLOO�DXWRPDWLFDOO\�VWDUW�WKH�*,602�VRIWZDUH�XSRQ�ERRWXS���7R�SRZHU�XS�
WKH�GHWHFWRU�FRPSXWHU��ZKLFK�LV�LQ�WKH�ODUJH�HOHFWURQLFV�ER[���RSHQ�WKH�IURQW�GRRU�DQG�SUHVV�WKH�
ODUJH��URFNHU�VZLWFK�PRPHQWDULO\���2I�FRXUVH��WKH�SRZHU�VXSSO\�VZLWFK�LQ�WKH�EDFN�QHHGV�WR�EH�
WXUQHG�RQ�

%,26�HUURUV

7KH�FRPSXWHU�PXVW�KDYH�DW�OHDVW�D�PRQLWRU�FRQQHFWHG�GXULQJ�ERRW���,W�LV�UHFRPPHQGHG�WR�QRW�
FRQQHFW�WKH�NH\ERDUG�DQG�PRXVH���2Q�WKLV�SDUWLFXODU�FRPSXWHU�ZH�RFFDVLRQDOO\�VHH�WKH�%,26�
UHTXLUH�DWWHQWLRQ�RQ�D�FROG�ERRW��L�H���DIWHU�SRZHU�XS����,W�PHUHO\�UHTXLUHV�WKH�DGPLQLVWUDWRU�
WR�HQWHU�WKH�%,26�PHQX�DQG�WKHQ�H[LW�WKH�%,26�PHQX�ZLWKRXW�FKDQJLQJ�DQ\�SDUDPHWHUV���
+RZHYHU��LI�WKH�NH\ERDUG�DQG�PRXVH�DUH�127�FRQQHFWHG��WKH�FRPSXWHU�ERRWV�ZLWKRXW�WKH�%,26�
PHVVDJH��IURP�RXU�H[SHULPHQWV��

1HWZRUN�QRW�ZRUNLQJ�RQ�FROG�ERRW

$OVR��LW�KDV�EHHQ�REVHUYHG�WKDW�WKH�QHWZRUN�GRHVQ¶W�ZRUN�RQ�WKH�FRPSXWHU�IURP�D�FROG�ERRW���
7KH�HDVLHVW�WHVW�LV�WR�VWDUW�)LUHIR[�IURP�WKH�$SSOLFDWLRQV�SXOOGRZQ�PHQX�DW�WKH�WRS�RI�WKH�
VFUHHQ���,I�)LUHIR[�IDLOV�WR�ILQG�WKH�KRPH�SDJH��*RRJOH���DQG�WKH�QHWZRUN�FDEOH�LV�FRQQHFWHG�
�D�JRRG�WHVW�LV�WR�RSHQ�DQ�LQWHUQHW�EURZVHU�RQ�WKH�0DF���WKHQ�UHERRW�WKH�FRPSXWHU��H�J���
W\SH�³VXGR�KDOW´�DQG�SUHVV�VPDOO�URFNHU�VZLWFK���³VXGR�UHERRW´�GRHV�QRW�ZRUN����<RX�PD\�KDYH�
WR�GR�WKLV�D�WKLUG�WLPH���:H�KDYH�QR�LGHD�ZKDW�FDXVHV�WKLV�SUREOHP�EXW�RQFH�WKH�QHWZRUN�LV�XS�
LW�KDV�QHYHU�IDLOHG�RQ�XV�

:RQ¶W�VWDUW

,Q�2FW������WKH�GHWHFWRU�FRPSXWHU�GLG�QRW�3267�DIWHU���RU���DWWHPSWV�LQ�WKH�UHFHLYHU�FDELQ�
�ZKHUH�LW�KDG�EHHQ�VWRUHG����,�EURXJKW�WKH�FRPSXWHU�GRZQ�WR�WKH�EXLOGLQJ�DQG�LW�ERRWHG�ILQH���
:H�PRYHG�LW�EDFN�XS�WR�WKH�UHFHLYHU�FDELQ�DQG�KDG�QR�SUREOHPV�

&RQWURO�&RPSXWHU

'RXEOH�FOLFN�WKH�*,602�LFRQ�RQ�WKH�GHVNWRS��

0HUJH�&RPSXWHU

7KH�0HUJH�FRPSXWHU�LV�FXUUHQWO\�PUW�O[����7KH�*,602�VRIWZDUH�UXQV�DV�XVHU�³W��´��
�
&URQ�MREV
�
�
$V�XVHU�W����UXQ�FURQWDE��O���7KHUH�VKRXOG�EH�WZR�HQWULHV���,I�QRW��UXQ�FURQWDE��X�W����XVU�
ORFDO�JLVPR�FURQ�JLVPRFURQWDE�ILOH
�
$IWHU�D�PLQXWH�DW�PRVW�WKH�*,602�ZDWFKGRJV�ZLOO�VWDUW���7R�YHULI\��UXQ�³SJUHS��O�JLVPR´�DQG�
PDNH�VXUH�WKH�IROORZLQJ�DUH�UXQQLQJ�

�� JLVPR0UJ&KN�VK
�� JLVPR&UXVK&KN�VK

�
�
�
�

��



7KHUPRPHWU\�&RPSXWHU
�

0RQLWRULQJ

�

/DE9LHZ

7KH�7KHUPRPHWU\�FRPSXWHU��WKH�0DF��XVHV�/DE9LHZ�IRU�*,602�'HZDU�WKHUPRPHWU\�
LQWHUDFWLRQ���7R�VWDUW�WKH�PDLQ�PRQLWRULQJ�VRIWZDUH��GRXEOH�FOLFN�RQ�WKH�³*LVPR9�´�OLQN�RQ�WKH�
GHVNWRS���:KHQ�WKH�PDLQ�³SDQHO´�RSHQV��FOLFN�WKH�DUURZ�RQ�WKH�XSSHU�OHIW��DV�VKRZQ�LQ�WKH�
IROORZLQJ�LPDJH�

�
�

�

��



�

&\FOLQJ
7R�VWDUW�WKH�F\FOLQJ�VRIWZDUH��GRXEOH�FOLFN�RQ�WKH�³*,602�&\FOH�YL´�RQ�WKH�'HVNWRS���7KH�PDLQ�
SDQHO�VKRXOG�DSSHDU���3UHVV�RQ�WKH�XSSHU�OHIW�DUURZ�WR�VWDUW�WKH�F\FOH�DV�LQGLFDWHG�LQ�WKH�LPDJH�
EHORZ���7KH�F\FOH�WDNHV�VRPHWKLQJ�OLNH�����WR���KRXUV�>QHHG�WR�DVN�-RKDQQHV�RU�(OPHU@�

��



�

6WRSSLQJ�WKH�6RIWZDUH�DQG�&RPSXWHUV
'HWHFWRU�&RPSXWHU

:KHQ�WKH�*,602�VRIWZDUH�LV�UXQQLQJ�WKHUH�LV�DQ�³,5&´�ZLQGRZ���6HOHFW�)LOH��!�([LW��RU�4XLW��RQ�
WKLV�ZLQGRZ�WR�WHUPLQDWH�WKH�VRIWZDUH���7R�VKXWGRZQ�WKH�FRPSXWHU��H[HFXWH�³VXGR�KDOW´�LQ�D�
VKHOO���7KH�SDVVZRUG�LV�WKH�VDPH�DV�WKDW�XVHG�RQ�WKH�&RQWURO�&RPSXWHU���1RWH��LI�WKH�FRQVROH�
IRU�WKH�FRPSXWHU�LV�QRW�DYDLODEOH��LW�LV�SUREDEO\�RND\�WR�H[HFXWH�³VXGR�KDOW´�DIWHU�VVK¶LQJ�
UHPRWHO\�DQG�ZLWKRXW�VKXWWLQJ�GRZQ�WKH�*,602�VRIWZDUH�

&RQWURO�&RPSXWHU

:KHQ�WKH�*,602�VRIWZDUH�LV�UXQQLQJ�WKHUH�LV�D�VPDOO�³,5&´�ZLQGRZ���6HOHFW�)LOH��!�([LW��RU�
4XLW��RQ�WKLV�ZLQGRZ�WR�WHUPLQDWH�WKH�VRIWZDUH��7KH�FRPSXWHU�LV�VKXWGRZQ�XVLQJ�VWDQGDUG�
:LQGRZV�PHWKRGV��H�J���WKURXJK�WKH�6WDUW�PHQX��

0HUJH�&RPSXWHU

,I�LW�LV�GHVLUHG�WR�GLVDEOH�WKH�*,602�PHUJLQJ�DQG�TXLFNORRN�SLSHOLQHV��SHUIRUP�WKH�IROORZLQJ�
VWHSV�

�� 'HOHWH�WKH�FURQWDE�IRU�XVHU�W����FURQWDE��X�W����U�
�� .LOO�WKH�WZR�SURFHVVHV�UHWXUQHG�E\�WKH�FRPPDQG�SV�[�_�JUHS�JLVPR�&KN�_�JUHS��Y�

JUHS
�
7R�UHLQVWDOO�WKH�FURQMREV��VHH�WKH�0HUJH�&RPSXWHU�VHFWLRQ�RI�WKH�6WDUWLQJ�WKH�6RIWZDUH�VHFWLRQ�
�

7HPSHUDWXUH�&RPSXWHU
�� 6WRS�DQ\�UXQQLQJ�/DE9LHZ�SURJUDPV��YLD�WKH�³VWRSVLJQ´�EXWWRQ�RQ�WKH�XSSHU�OHIW�
�� ([LW�/DE9LHZ
�� 6HOHFW�³6KXWGRZQ´�IURP�WKH�$SSOH�PHQX

&RPSXWHU�$GPLQLVWUDWLRQ
2YHUDOO

$OO�FRPSXWHUV�XVH�QWS��VHUYHU��������������������0RUH�LQIRUPDWLRQ�RQ�FRQILJXUDWLRQ�LV�DW�KWWS���
JLVPR�GHWHFWRU�LUDP�HV������-63:LNL�:LNL�MVS"SDJH 173�
�

'HWHFWRU�&RPSXWHU

2YHUYLHZ

7KH�'HWHFWRU�FRPSXWHU�UXQV�DQ�ROGHU�YHUVLRQ�RI�'HELDQ�/LQX[���:H�DUH�ORFNHG�LQWR�WKLV�YHUVLRQ�
GXH�WR�D�XQPDLQWDLQHG�NHUQHO�GULYHU�IRU�WKH�1,67�0DUN,,,�3&,�FDUG�WKDW�FRPPXQLFDWHV�ZLWK�WKH�
*,602��0DUN,,,��DFTXLVLWLRQ�HOHFWURQLFV���,Q�JHQHUDO�WKH�V\VWHP�VKRXOG�EH�OHIW�³DV�LV´�DQG�QHZ�
DSSOLFDWLRQV�DQG�VRIWZDUH�VKRXOG�QRW�EH�LQVWDOOHG�

$�91&�VHUYHU�LV�UXQQLQJ�RQ�WKH�FRPSXWHU�IRU�UHPRWH�DFFHVV���7KH�DGGUHVV�LV�JLVPR�
GHWHFWRU�LUDP�HV���7KH�SDVVZRUG�LV�³JLVPR´�

��
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7KHUH�DUH�FXUUHQWO\�LVVXHV�ZLWK�WKH�%,26�ORDGLQJ��RQ�WKH�FOLHQW�FRPSXWHU�DV�ZHOO��

6RIWZDUH�/RFDWLRQ
*,602�UHOHDVHV�DUH�LQVWDOOHG�LQ�aVPDKHU�*LVPR6RIWZDUH��UHOHDVH!���7KH�a�'HVNWRS�
*,602B'(7(&725�VFULSW�LV�UXQ�E\�WKH�JQRPH�VWDUWXS�PHFKDQLVP�DW�ERRW��DIWHU�DXWRORJLQ�
RI�VPDKHU�DFFRXQW����7KH�ODVW�OLQH�RI�WKLV�VFULSW�LQGLFDWHV�ZKLFK�YHUVLRQ�RI�WKH�*,602�
VRIWZDUH�LV�EHLQJ�XVHG���/RJV�IRU�WKH�*,602�VRIWZDUH�DUH�VWRUHG�LQ�WKH�GLUHFWRU\�RI�WKH�
FXUUHQW�YHUVLRQ�RI�WKH�VRIWZDUH���)RU�H[DPSOH��LI�*,602B'(7(&725�SRLQWV�WR�aVPDKHU�
*LVPR6RIWZDUH���������VNL��WKHQ�ORJV�DUH�VWRUHG�LQ��aVPDKHU�*LVPR6RIWZDUH������
���VNL�*,602�JLVPR6HUYHU-DYD/RJ���W[W���7KH�ORJV�DUH�URWDWHG�DQG�LQFUHPHQWHG��H�J��
JLVPR6HUYHU-DYD/RJ���W[W��HWF����

'LVN�8VDJH
7KH�GHWHFWRU�FRPSXWHU�GRHV�QRW�VWRUH�WKH�*,602�GDWD�ORFDOO\�DQG�WKXV�GLVN�XVDJH�LQFUHDVHV�
UHODWLYHO\�VORZO\���/RJV�IURP�WKH�*,602�VRIWZDUH��DQG�RI�FRXUVH�V\VWHP�ORJV��DUH�SUREDEO\�WKH�
ELJJHVW�XVHUV�RI�GLVN�VSDFH���7KH�ORFDWLRQ�RI�WKH�ORJV�LV�QRWHG�LQ�WKH�6RIWZDUH�/RFDWLRQ�VHFWLRQ���
2OGHU��URWDWHG�ORJV�FDQ�EH�UHPRYHG�IURP�WKH�V\VWHP�LI�QHHGHG��

�

%DFNXS

7KHLU�LV�D�EDFNXS�VHUYHU�KDUG�GULYH�DW�WKH���P��FXUUHQWO\�LQ�EOXH�FUDWH�LQ�ODERUDWRU\�RII�RI�
FRQWURO�URRP����7KLV�FDQ�EH�VZDSSHG�LQ�LI�WKH�VHUYHU�KDV�D�GLVN�IDLOXUH���7KHLU�LV�DOVR�D�EDFNXS�
VHUYHU�ZLWK�DQ�DGGLWLRQDO�EDFNXS�KDUG�GULYH�DW�WKH���P��FXUUHQWO\�LQ�EOXH�FUDWH�LQ�ODERUDWRU\�RII�
RI�FRQWURO�URRP����7KH�EDFNXS�VHUYHU�KDV�DOO�WKH�QHFHVVDU\�KDUGZDUH�H[FHSW�WKH�,5,*�FDUG��WKLV�
ZRXOG�KDYH�WR�EH�WUDQVIHUUHG�IURP�WKH�RWKHU�VHUYHU��

127(��WKH�EDFNXS�KDUG�GULYHV�ZHUH�FORQHG�IURP�RULJLQDO�VHUYHU�2FW���������

&RQWURO�&RPSXWHU

7KH�&RQWURO�&RPSXWHU�UXQV�:LQGRZV�;3�DQG�WKH�VPDKHU�DFFRXQW�KDV�DGPLQLVWUDWRU�SULYLOHJHV���
7KHUH�LV�D�F\JZLQ�LQVWDOODWLRQ�RQ�WKH�V\VWHP�IRU�WKRVH�ZDQWLQJ�D�8QL[�W\SH�FRPPDQG�VXSSRUW�
�H�J���VVK��JUHS��WDLO��HWF�����:LQGRZV�;3�LV�XVHG�PDLQO\�WR�VXSSRUW�1DWLRQDO�,QVWUXPHQWV�GULYHUV�
�XVHG�IRU�ILOWHU�IOLSSHU�FRQWUROOHUV��

5HPRWH�'HVNWRS�6HUYHU�LV�UXQQLQJ�IRU�UHPRWH�DFFHVV��IURP�D�:LQGRZV�PDFKLQH����7KHUH�LV�DOVR�
D�7LJKW91&�VHUYHU�LQVWDOOHG�

6RIWZDUH�/RFDWLRQ
*,602�UHOHDVHV�DUH�LQVWDOOHG�LQ�&�?'RFXPHQWV�DQG�6HWWLQJV?VPDKHU?0\�'RFXPHQWV?*,602�
6RIWZDUH?���7KH�*,602�VKRUWFXW�RQ�WKH�GHVNWRS�ZLOO�SRLQW�WR�WKH�FXUUHQW�UHOHDVH���7KH�
�(FOLSVH��GHYHORSPHQW�VDQGER[�LV�LQ�&�?'RFXPHQWV�DQG�6HWWLQJV?VPDKHU?0\�'RFXPHQWV�
+HOLRVZRUNVSDFH�

'LVN�8VDJH
7KHUH�DUH�WZR�5$,'����PLUURULQJ��GLVN�YROXPHV�RQ�WKH�PDFKLQH���7KH�V\VWHP�YROXPH�LV�RQH�
DQG�WKH�)��GULYH�LV�DQRWKHU���$OO�WKH�*,602�DUFKLYH�GDWD�LV�VWRUHG�LQ�)���LQ�WKH�WRS�GLUHFWRU\����
%HVLGHV�*,602�UDZ�ILOHV��D�ORJ�RI�(OYLQ�PHVVDJHV��WXQLQJ�ORJV��DQG�,9�FXUYH�VXPPDULHV�DUH�
VWRUHG�RQ�WKH�)��GULYH���,W�LV�H[SHFWHG�WKDW�WKH�GDWD�ZLOO�EH�PLJUDWHG�RII�WKH�)��GULYH�IRU�HDFK�
QHZ�SURMHFW�WKDW�XVHV�*,602��

(DFK�5$,'�GULYH�LV����*%���,I�D�YROXPH�KDV�D�GULYH�IDLOXUH��D�QHZ�����*%�GULYH�QHHGV�WR�EH�
LQVWDOOHG���7KH�,QWHO�0DWUL[�6WRUDJH�VRIWZDUH�WKH�&RQWURO�&RPSXWHU��:LQGRZV��ZLOO�KHOS�LGHQWLI\�
WKH�GULYH���

��
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$IWHU�SRZHUXS��WKH�FRQWURO�FRPSXWHU�VHHPV�WR�WDNH�D�ORQJ�WLPH�IRU�173�V\QFLQJ����1RWH��173�
V\QFKURQL]DWLRQ�RQ�WKLV�FRPSXWHU�LV�QRW�FULWLFDO����7R�PDQXDOO\�UHV\QF�QWS��UXQ�Z��WP��UHV\QF�
RQ�WKH�FRPPDQG�OLQH��HLWKHU�06'26�RU�F\JZLQ��

�

0HUJH�&RPSXWHU

7KH�*,602�PHUJH�DQG�TXLFNORRN�V\VWHPV�DUH�VWRUHG�LQ�PUW�O[���XVU�ORFDO�JLVPR�
LUDPLQWHJUDWLRQ�DQG�PUW�O[���XVU�ORFDO�JLVPR�TXLFNORRN�UHVSHFWLYHO\���2QH�H[FHSWLRQ�LV�WKH�
ZHEVLWH�RI�TXLFNORRN�ZKLFK�LQFOXGHV�WKH�FRQWHQWV��VFULSWV��KWPO��DQG�RWKHU�ILOHV��RI�PUW�O[���
YDU�ZZZ�'HYLFHV�*,602�DQG�D�FJL�ELQ�VFULSW�LQ�PUW�O[���XVU�OLE�FJL�ELQ�JLVPR/RJ�SO���
�
7KH�PHUJH�DQG�TXLFNORRN�V\VWHPV�DUH�WULJJHUHG�LQWR�DFWLRQ�ZKHQ�ILOHV�DSSHDU�LQ�VSHFLDO�
ORFDWLRQV���6FULSWV��ZKLFK�DUH�VWDUWHG�E\�FURQ��ZDWFK�IRU�WKHVH�ILOHV�DQG�ZKHQ�IRXQG��VWDUW�
RWKHU�VFULSWV�WR�SURFHVV�WKH�GDWD���7KH�FURQWDE�IRU�ERWK�PHUJH�DQG�TXLFNORRN�DUH�VWRUHG�LQ��
XVU�ORFDO�JLVPR�FURQ�JLVPRFURQWDE�ILOH���&XUUHQWO\�LW�LV�UHJLVWHUHG�XQGHU�WKH�W���XVHU���7KH�
FRQWHQWV�DUH�DV�IROORZV�

���������XVU�ORFDO�JLVPR�TXLFNORRN�FUXVK$XWRUXQ�ELQ�
JLVPR&UXVK&URQ�VK��!!��XVU�ORFDO�JLVPR�TXLFNORRN�FUXVK$XWRUXQ�ORJV�
JLVPR&UXVK&URQ�W[W��!	�
���������XVU�ORFDO�JLVPR�LUDPLQWHJUDWLRQ�ELQ�JLVPR0UJ&URQ�VK��!!��
XVU�ORFDO�JLVPR�LUDPLQWHJUDWLRQ�ORJV�JLVPR0UJ&URQ�W[W��!	�
�
�

7R�VWDUW�WKHVH�FURQMREV��UXQ�FURQWDE��X�W����XVU�ORFDO�JLVPR�FURQ�JLVPRFURQWDE�ILOH
7KHVH�VFULSWV�UXQ�HYHU\�PLQXWH�DQG�PDNH�VXUH�WKH�³ZDWFKGRJ´�VFULSWV�DUH�UXQQLQJ���,I�WKH\�DUH�
QRW��WKH\�DUH�VWDUWHG�
7KHVH�VFULSWV�DUH�UXQ�XQGHU�WKH�W���DFFRXQW�
7KHUH�DUH�VRPH�5($'0(�ILOHV�VFDWWHUHG�WKURXJKRXW��XVU�ORFDO�JLVPR�WKDW�SURYLGH�PRUH�
LQIRUPDWLRQ�
�

*,602�1H[XV�5HSURFHVV

�
,I�WKH�*,602�1H[XV�ZHE�SDJH�EHFRPHV�FRUUXSW�IRU�VRPH�UHDVRQ��WKH�LQIRUPDWLRQ�FDQ�EH�
UHEXLOW�E\�GRLQJ�WKH�IROORZLQJ�

�� $V�XVHU�W���RQ�PUW�O[���FG�LQWR��YDU�ZZZ�'HYLFHV�*,602
�� 5XQ���UHSURFHVV�VK

�

7KHUPRPHWU\�$ODUP

7KH�*LVPR�1H[XV�LQFOXGHV�DQ�DXGLEOH�DODUP�LQ�WKH�,5$0�FRQWURO�URRP�ZKHQ�FHUWDLQ�
WKHUPRPHWU\�UHDGLQJV�JR�DERYH�FHUWDLQ�WKUHVKROGV���7KH�DODUP�LV�WKUHH�EHHSV���7KH�DODUP�
LV�GLVDEOHG��DQG�HQDEOHG��RQ�WKH�*LVPR�1H[XV�ZHEVLWH��KWWSV���PUW�O[��LUDP�HV�'HYLFHV�
*,602���
�
7KH�DODUP�WKUHVKROGV�DUH�LQ��XVU�ORFDO�JLVPR�WKHUPR�WKHUPRZHE�S\�DURXQG�OLQH����
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�
7KH�VFULSW�WR�VRXQG�WKH�DODUP�LV�LQ��XVU�ORFDO�JLVPR�TXLFNORRN�FUXVK$XWRUXQ�ELQ�
VRXQG$ODUP�VK�

7KHUPRPHWU\�&RPSXWHU��0DF�

7KH�PDF�UXQV�/DEYLHZ�VRIWZDUH�WR�UHDGRXW�*,602�WHPSHUDWXUHV�DQG�DOVR�WR�UXQ�WKH�F\FOLQJ���
6RIWZDUH�/RFDWLRQ
7KH�PDLQ�/DEYLHZ�9,�LV�³JUDQGILQDOH��H[W�WHVW�YL´�RQ�WKH�'HVNWRS���'RXEOH�FOLFN�RQ�LW�WR�ORDG�
WKH�WKHUPRPHWU\�VRIWZDUH�LQ�/DEYLHZ���7KHQ�\RX�PXVW�FOLFN�WKH�³UXQ´�EXWWRQ�DV�VKRZQ�EHORZ�

�
$�91&�VHUYHU�LV�UXQQLQJ�RQ�WKH�FRPSXWHU�IRU�UHPRWH�DFFHVV���7KH�DGGUHVV�LV�������������������
7KH�SDVVZRUG�LV�³JLVPR´���1RWH��WKH�YQF�FRQQHFWLRQ�VHHPV�WR�³KDQJ´�RQ�RFFDVLRQ�

1HWZRUNLQJ

�
,3�DGGUHVV�LQIR
ł SULPDU\�GQV�����������������
ł �QG�GQV����������������
ł QHWPDVN���������������
ł JZ�����������������
ł QWS�����������������
�
�
ł JLVPR�GHWHFWRU����������������
ł JLVPR�FRQWURO����������������
ł JLVPR�PDF����������������
�
,3�DGGUHVVHV�RI�WKH�WZR�VPDOO�1DWLRQDO�,QVWUXPHQWV�77/�GHYLFHV�LQ�WKH�ODUJHU�HOHFWURQLFV�ER[�LQ�WKH�UHFHLYHU�
FDELQ�DUH�
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�
�
�
�
KWWS���JLVPR�GHWHFWRU�LUDP�HV������-63:LNL�:LNL�MVS"
SDJH +RZ���GR���,���VHW���WKH���,3���DGGUHVV
�
7KH�FOLHQW��FRQWURO��FRPSXWHU�QHHGV�WR�EH�DVVLJQHG�ERWK�WKH�JLVPR�FRQWURO�LUDP�HV�$1'�JLVPR�
FOLHQW�ORFDO�LUDP�HV�DGGUHVVHV�VR�WKDW�LW�FDQ�FRPPXQLFDWH�RQ�ERWK�QHWZRUNV��7KLV�LV�GRQH�RQ�
WKH��$GYDQFHG��VHFWLRQ�RI�WKH�7&3�,3�SURSHUWLHV��6HH�LPDJH�EHORZ�IRU�GHWDLOV�
�

�

3URMHFW�6WDUWXS

�
%HIRUH�D�*,602�3URMHFW�RU�3RRO�LV�VWDUWHG�WKH�IROORZLQJ�VKRXOG�EH�SHUIRUPHG�

�� 2Q�WKH�'HWHFWRU�FRPSXWHU��FKHFN�WKH�GLVN�VSDFH���,I�WKH�GLVN�VSDFH�LV�JHWWLQJ�ORZ��
PLJUDWH�RII�WKH�*,602�ORJV�DQG�RU�V\VWHP�ORJV��VHH�6RIWZDUH�/RFDWLRQ�LQ�'HWHFWRU�
&RPSXWHU�VHFWLRQ�

�� 2Q�WKH�&RQWURO�FRPSXWHU��PLJUDWH�RII�WKH�FRQWHQWV�RI�WKH�)���GULYH
�� 2Q�WKH�0HUJH�FRPSXWHU��UXQ��XVU�ORFDO�JLVPR�DUFKLYH�VK�WR�DUFKLYH�WKH�VFULSWV��ORJV�

DQG�1H[XV�ZHEVLWH���7KH�DUFKLYH�LV�FUHDWHG�LQ��XVU�ORFDO�JLVPR�
�� $OVR�RQ�WKH�0HUJH�FRPSXWHU��FRS\�WKH�FRQWHQWV�RI��XVU�ORFDO�JLVPR�LUDPLQWHJUDWLRQ�

ORJV�DQG��XVU�ORFDO�JLVPR�TXLFNORRN�FUXVK$XWRUXQ�ORJV�DQG�JLYH�WR�SURMHFW�
�� 2Q�WKH�0HUJH�FRPSXWHU��PUW�O[����UXQ��XVU�ORFDO�JLVPR�FOHDQ$OO�VK���7KLV�FOHDQV�WKH�

EXIIHUV�DQG�ORJV�RI�WKH�PHUJLQJ�DQG�TXLFNORRN�V\VWHPV�DQG�UHVHWV�WKH�*,602�1H[XV�IRU�
WKH�QH[W�SURMHFW�

�� 2Q�WKH�0HUJH�FRPSXWHU��PLJUDWH�WKH�FRQWHQWV�RI�aJLVPR�REVHUYDWLRQ'DWD�JLVPR
�

��

http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address
http://gismo-detector.iram.es:8080/JSPWiki/Wiki.jsp?page=How%20do%20I%20set%20the%20IP%20address


�

��



*,602�&DEOLQJ
�
�

*,602�HOHFWULFDO�DQG�RSWLFDO�FDEOLQJ
�

�

*URXQGLQJ
,03257$17��$OO�SRZHU�WR�WKH�HOHFWURQLFV�JRHV�WKURXJK�D���������YROW�WUDQVIRUPHU���7KH�����
YROW�VLGH�RI�WKH�WUDQVIRUPHU��ZKLFK�LV�FRQQHFWHG�WR�,5$0�SRZHU��0867�EH�JURXQGHG���'R�127�
LQWURGXFH�D�JURXQG�EUHDNHU�

�
7KH�*,602�'HZDU�VKRXOG�EH�HOHFWULFDOO\�LVRODWHG�IURP�WKH�VWDQG�DQG�RWKHU�PHWDO��LW�
VKRXOG�RQO\�EH�JURXQGHG�WR�WKH�SRZHU�JURXQG��

'LVFRQQHFWLQJ��&RQQHFWLQJ��WKH�'HZDU�IURP�WKH�(OHFWURQLFV
�7KLV�VHFWLRQV�GHVFULEHV�WKH�PLQLPDO�ZRUN�WR�GLVFRQQHFW�WKH�HOHFWURQLFV�ER[�IURP�WKH�GHZDU��IRU�H[DPSOH��
ZKHQ�OHDYLQJ�*,602�LQ�SODFH�DQG�PRYLQJ�WKH�HOHFWURQLFV�ER[HV�WR�VWRUDJH����7R�UHFRQQHFW��SHUIRUP�WKH�
VWHSV�LQ�UHYHUVH���%RWK�WKH�&UDWH�DQG�7RZHU�DUH�ORFDWHG�RQ�WRS�RI�WKH�*,602�GHZDU�
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�
���6KXWGRZQ�WKH�'HWHFWRU�&RPSXWHU��VHH�WKH�VHFWLRQ�RQ�6KXWWLQJ�'RZQ�6RIWZDUH�DQG�
&RPSXWHU����$OVR�VKXWGRZQ�WKH�7KHUPRPHWU\�0DF��WKURXJK�$SSOH�PHQX��
���7XUQ�RII�WKH�7RZHU�DQG�&UDWH�XVLQJ�WKH�WRJJOH�VZLWFKHV���6HH�SLFWXUHV�RI�&UDWH�SRZHU�FDUG�
DQG�7RZHU����1RWH�WKH�7RZHU�DQG�&UDWH�FDQ�DOVR�EH�WXUQHG�RII�ZLWK�WKH�FRPSXWHUV�WXUQHG�RQ�
���)ROORZ�LQVWUXFWLRQV�LQ�WKH�SLFWXUH�WR�GLVFRQQHFW�WKH�PDLQ�SRZHU�VXSSOLHV�IURP�WKH�VPDOOHU�
DQG�ODUJHU�HOHFWURQLFV�ER[HV�

�
���'LVFRQQHFW�WKHUPRPHWU\�FDEOHV�DV�VKRZQ�LQ�WKH�IROORZLQJ�SLFWXUHV�
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�
���'LVFRQQHFW�G���$1'�'���60%�FDEOHV�IURP�,QWHUIDFH�&DUG�RQ�WRS�VLGH�RI�&UDWH
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&UDWH��LQWHUIDFH�FDUG��VKRZLQJ�G�����60%�FRQQHFWRUV��IURP�JLVPR�GHWHFWRU��DQG�)5����DQG�
$&�����WR�7RZHU�

�
���'LVFRQQHFW�7RZHU�VHULDO�ILEHU��³7:5�6(5´��IURP�7RZHU
�

��



7RS�SDUW�RI�WKH�7RZHU�VKRZLQJ�WRZHU�VHULDO�ILEHU��³7:5�6(5´��FRQQHFWLRQ��IURP�JLVPR�
GHWHFWRU���WRZHU�SRZHU�FRQQHFWLRQ��DQG�QRPLQDO�OLJKW�LQGLFDWRUV��WKH�³'DWD´�OLJKW�ZLOO�IODVK�

ZKHQ�GDWD�LV�VHQW�>H�J���GXULQJ�VWDUWXS�RU�WXQLQJ@�
�
�

���5HPRYH�ERWWRP�FRYHU�RI�&UDWH

�
�

���8QVFUHZ�DQG�UHPRYH�SODWH�RQ�WRS�ULJKW�RI�&UDWH��VKRZQ�EHORZ����3XVK�UXEEHU�JURPPHW�DQG�
ILEHU�DQG�60%�FDEOHV�WKURXJK�SODWH���5HSODFH�SODWH�IRU�HDV\�VWRUDJH�
�

��



�
�

���5HPRYH�ILEHUV�IURP�ERWWRP�RI�&UDWH���)RU�WKH�³&57�6(5´�DQG�³0.��&/.´�ILEHUV�\RX�PXVW�
SXOO�WKH�DVVRFLDWHG��&ORFN��FDUG�IURP�WKH�EDFNSODQH��DERXW�WZR�LQFKHV����<RX�QHHG�WR�ORRVHQ�
VFUHZV�RQ�WKH�WRS�RI�WKH�FUDWH�RQ�WKH�FDUG�DQG�SXOO�LW�RXW�D�ELW���7KH�ILEHUV�DUH�UHPRYHG�E\�
SXOOLQJ�WKHP�RXW�
�

%RWWRP�VLGH�RI�&UDWH�VKRZLQJ�ILEHU�FRQQHFWLRQV�IURP�JLVPR�GHWHFWRU�FRPSXWHU���1RWH��
WKH�³&57�6(5´�DQG�³0.��&/.´�FRQQHFWLRQV�UHTXLUH�WKH�DVVRFLDWHG�FDUG��WKH�³&ORFN´�FDUG�WR�
EH�SXOOHG�RXW�DQ�LQFK�RU�WZR���7KH�³&57�6(5´�FRQQHFWLRQ�LV�D�OLWWOH�³DERYH´�WKH�EDFNSODQH�DQG�

JHWV�D�OLWWOH�FRPSUHVVHG�ZKHQ�WKH�FDUG�LV�SXW�EDFN�LQ�SRVLWLRQ�
�
�
�
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