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$WPRVSKHULF�5HVHDUFK
�1&$5����)RU�VHYHUDO�\HDUV�
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UDGDU�GDWD���7KHVH�SUREOHPV
LQFOXGH�WKH�IDPLOLDU�UDQJH
IROGLQJ�DQG�YHORFLW\�DOLDVLQJ
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FOXWWHU���8QIRUWXQDWHO\��WKH
SUHVHQW�UDGDU�VLJQDO�SURFHVVRU
DQG�0LFURILYH�KRVW�FRPSXWHU
FDQQRW�VXSSRUW�WKH�QHFHVVDU\
FKDQJHV��QRU�FDQ�WKH�V\VWHP
EH�H[SDQGHG�WR�LQFRUSRUDWH�WKH
SODQQHG�GXDO�SRODUL]DWLRQ
PRGLILFDWLRQ���7KH�H[LVWLQJ
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7KH�166/�26)�WHDP�HIIRUW�ZLOO
SURYLGH�D�PRGHUQ��H[SDQGDEOH
DQG�UHSURJUDPPDEOH
HQYLURQPHQW�FDSDEOH�RI�PRYLQJ
WKH�5'$�WR���
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RI WKH QHZ 25'$ FRPSRQHQWV FDQ EH IRXQG LQ
)LJXUH �� 7KH V\VWHP FDQ EH H[SDQGHG WR
FRQWDLQ DQ\ QXPEHU RI 6+$5& '63©V DV QHHGHG�

$GYDQFHV LQ 5DGDU %DVH 'DWD � 7KH QHZ
SURFHVVLQJ HQYLURQPHQW DOORZV 26) DQG 166/
HQJLQHHUV WR LPSOHPHQW GUDPDWLF DGYDQFHV LQ
UDGDU VLJQDO GHVLJQ� 2XU UHVHDUFK LQWR WKH UDQJH�
YHORFLW\ DPELJXLW\ SUREOHP LQGLFDWHV WKDW WKH XVH
RI SKDVH FRGHG WUDQVPLWWHU SXOVHV KDV WKH EHVW
SRWHQWLDO IRU UHGXFLQJ UDQJH IROGLQJ� WKH IDPLOLDU
¦SXUSOH SODJXH�§ ,Q WKLV VFKHPH� WKH UHIHUHQFH
SKDVH RI HDFK WUDQVPLWWHG SXOVH LV FKDQJHG LQ D
SUHGHWHUPLQHG ZD\� 7KH VLJQDO SURFHVVRU WKHQ
XVHV WKH SDWWHUQ WR VRUW RXW HFKRHV EHWZHHQ WKH
ILUVW DQG VHFRQG WULSV� 7KH H[LVWLQJ V\VWHP
VLPSO\ GRHV QRW KDYH WKH SRZHU WR LPSOHPHQW WKLV
FKDQJH� 7KH QHZ DGYDQFHG VLJQDO SURFHVVRU
DOVR PD\ DOORZ XVH RI GLUHFW VSHFWUDO DQDO\VLV�
DSSO\LQJ LPSURYHG WHFKQLTXHV IRU UHFRJQL]LQJ WKH
GLIIHUHQFH EHWZHHQ UHWXUQV WKDW UHSUHVHQW FOXWWHU
DQG UDGDU VLJQDOV GXH WR ZHDWKHU� 7KH QHZ
SURFHVVRU LV DOVR QHHGHG EHIRUH SURMHFW
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363 ZLOO EH FRPELQHG LQWR D VLQJOH 9HUVD 0RGXOH
(XUREXV �90(� V\VWHP EDVHG RQ WKH $16, 90(�
�� VWDQGDUG� DQG XVLQJ WKH ZLGHO\ DFFHSWHG UHDO
WLPH RSHUDWLQJ V\VWHP 9[:RUNV

70
� 7KLV RSHUDWLQJ

V\VWHP LV VFDODEOH DQG VXSSRUWV D ZLGH YDULHW\ RI
KDUGZDUH SODWIRUPV� IRU HDVH LQ IXWXUH FKDQJHV
DQG H[SDQVLRQ RI FDSDELOLW\� 9[:RUNV FRPSOLHV
ZLWK WKH SRSXODU 326,; VWDQGDUG DV ZHOO� 7KH
VLJQDO SURFHVVRU HPSOR\V DQRWKHU VWDQGDUG
FRPSXWH HQYLURQPHQW EDVHG RQ WKH 6XSHU
+DUYDUG $UFKLWHFWXUH &RPSXWHU �6+$5&

70
�

SURYLGHG E\ $QDORJ 'HYLFHV� ,QF� 7KH 6+$5&
SURFHVVRUV ZLOO EH FRQQHFWHG DQG VXSSRUWHG LQ
DQRWKHU LQGXVWU\ VWDQGDUG HQYLURQPHQW NQRZQ DV
WKH 5$&(ZD\

70
� DQ LQWHUFRQQHFWLRQ VFKHPH

GHYHORSHG E\ 0HUFXU\ &RPSXWHU 6\VWHPV� 7KH
WHDP ZLOO XVH $16, VWDQGDUG & DV WKH FRPSXWHU
ODQJXDJH� 7KH XVH RI DOO WKHVH WUDGHPDUN DQG
VWDQGDUG V\VWHPV PHDQV WKDW KDUGZDUH GHYLFHV
DQG VRIWZDUH DSSOLFDWLRQV IURP PDQ\ YHQGRUV FDQ
EH VXSSRUWHG LQ WKLV VWUXFWXUH� HQVXULQJ WKH IXWXUH
JURZWK DQG VXSSRUWDELOLW\ RI RXU UDGDU VLJQDO
SURFHVVLQJ FDSDELOLW\� $ VLPSOLILHG EORFN GLDJUDP

5'$�LQ�WKH���VW�&HQWXU\



HQJLQHHUV FDQ GHYHORS DQG GHSOR\ WKH PXFK
DQWLFLSDWHG FKDQJH WR SRODUL]DWLRQ GLYHUVLW\� 7KH
UDGDU ZLOO KDYH PDQ\ QHZ FDSDELOLWLHV XVLQJ
VLJQDOV RI GLIIHUHQW HOHFWURPDJQHWLF RULHQWDWLRQ� RU
SRODUL]DWLRQ� 6RPH RI WKHVH LQFOXGH JUHDWO\
LPSURYHG SUHFLSLWDWLRQ HVWLPDWLRQ DQG WKH DELOLW\ WR
GLVFULPLQDWH EHWZHHQ GLIIHUHQW W\SHV RI
SUHFLSLWDWLRQ VXFK DV KDLO� LFH� DQG VQRZ� $ GXDO
SRODUL]DWLRQ V\VWHP ZLOO KDYH D PXFK LPSURYHG
DELOLW\ WR VHSDUDWH SUHFLSLWDWLRQ IURP JURXQG
FOXWWHU� D PDMRU SUREOHP LQ WRGD\©V V\VWHPV� 6XFK
D V\VWHP PD\ DOVR EH DEOH WR SURYLGH PRUH
DFFXUDWH ZLQG HVWLPDWHV DQG PD\ DOVR EH PRUH
LPPXQH WR FDOLEUDWLRQ LQVWDELOLWLHV�

3URMHFW 3ODQ DQG 6FKHGXOH � 3URMHFW
PDQDJHUV FXUUHQWO\ H[SHFW WKDW WKH QHZ VLJQDO
SURFHVVRU DQG FRPSXWHU FDQ EH GHSOR\HG LQ ODWH
����� 7KH 26) DQG 166/ WHDPV SODQ WR ZRUN
KDUG WR PHHW WKDW GDWH� )RU WKH QH[W \HDU RU VR�
166/ ZLOO EH SUHSDULQJ IRU D SURRI RI FRQFHSW
GHPRQVWUDWLRQ� 7KLV ZLOO VKRZ WKDW WKH QHZ
KDUGZDUH DQG VRIWZDUH HQYLURQPHQW LV FDSDEOH RI
VXSSRUWLQJ DQG FRQWUROOLQJ WKH YDULRXV SDUWV RI WKH
UDGDU� LQFOXGLQJ WKH DQWHQQD� WUDQVPLWWHU� DQG
UHFHLYHU� DQG WKDW WKH VLJQDO SURFHVVRU FDQ
SURSHUO\ FDOFXODWH WKH EDVH GDWD SURGXFWV� 7KLV
ZLOO QRW EH D IXOO\ FRPSOHWH V\VWHP ZLWK DOO WKH
DWWHQGDQW FDOLEUDWLRQ� GLDJQRVWLF DQG VXSSRUW
IXQFWLRQDOLW\� EXW ZLOO SURYLGH WKH EDVLF IXQFWLRQV�
7KHVH FULWLFDO VXSSRUW DQG DX[LOLDU\ IXQFWLRQV ZLOO
EH GHYHORSHG GXULQJ WKH SURGXFWLRQ HQJLQHHULQJ
SKDVH ZKLFK IROORZV� 7KH MRLQW WHDPV SODQ WR IXOO\
WHVW WKH SURGXFW EHIRUH SURGXFWLRQ DQG
GHSOR\PHQW� 7KLV WHVW SURJUDP ZLOO LQFOXGH DQ
H[WHQGHG VHULHV RI ILHOG WHVWV WR HQVXUH WKH QHZ
V\VWHP PHHWV DOO RSHUDWLRQDO DQG VXSSRUW
UHTXLUHPHQWV� 166/ LV FXUUHQWO\ JHWWLQJ
HVWDEOLVKHG LQ WKHLU QHZ ODERUDWRU\ DQG WKH\ DUH

�&RQWLQXHG IURP SDJH �� DOVR PRYLQJ WKH .281 :65���' V\VWHP LQWR
DQ HQYLURQPHQW WKDW ZLOO PDNH WKH GHYHORSPHQW
WDVN HDVLHU� 7KH 26) ZLOO SOD\ D NH\ UROH LQ
GHILQLQJ DQG KHOSLQJ GHYHORS VRPH RI WKH
PDLQWHQDQFH DQG FDOLEUDWLRQ VXSSRUW
LQIUDVWUXFWXUH DQG ZLOO FRQGXFW PRVW RI WKH
SURGXFWLRQ HQJLQHHULQJ WDVNV QHHGHG WR PRYH
WKH SURMHFW WR GHSOR\PHQW� 26) HQJLQHHUV KDYH
DOUHDG\ REWDLQHG D SURWRW\SH GHYHORSPHQW
SODWIRUP DQG DUH EHFRPLQJ IDPLOLDU ZLWK WKH
KDUGZDUH GHVLJQ�

5HODWHG 3ODQV � 7KH 26) SODQV WR SURYLGH
DV PXFK VXSSRUW DV SRVVLEOH WR WKH 166/ WHDP
LQ RUGHU WR NHHS WKH 25'$ SURMHFW RQ WUDFN� 2XU
HQJLQHHUV DUH DOVR ZRUNLQJ RQ GHILQLQJ WKH
GHWDLOHG KDUGZDUH DQG VRIWZDUH UHTXLUHPHQWV
DQG ZLOO EH XSGDWLQJ WKH DSSURSULDWH
VSHFLILFDWLRQV WR HQVXUH WKH GHVLJQ SURYLGHV DOO
FXUUHQW FDSDELOLWLHV ZKLOH DOORZLQJ IRU IXWXUH
JURZWK� 6RPH RI WKLV JURZWK SRWHQWLDO LQFOXGHV
WKH SRVVLEOH DGGLWLRQ RI D GLJLWDO UHFHLYHU� ZKLFK
SURYLGHV FRPSRQHQWV WKDW UHSODFH PRVW RI WKH
LQWHUPHGLDWH IUHTXHQF\ �,)� SRUWLRQ RI WKH
UHFHLYHU� 7KLV PRGLILFDWLRQ ZLOO LPSURYH WKH
UHOLDELOLW\ RI WKH UHFHLYHU V\VWHP DV ZHOO DV
JUHDWO\ VWUHDPOLQH WKH UHFHLYHU FDOLEUDWLRQ
SURFHVV� 7KH GLJLWDO UHFHLYHU ZLOO DOVR HDVH WKH
WUDQVLWLRQ WR GXDO SRODUL]DWLRQ VLQFH WKDW
PRGLILFDWLRQ UHTXLUHV WZR VHSDUDWH UHFHLYHU
FKDQQHOV� 7KH GLJLWDO UHFHLYHU FRPSRQHQWV FDQ
EH VHOHFWHG VXFK WKDW WKH\ DUH HDVLO\ FRPSDWLEOH
ZLWK WKH QHZ VLJQDO SURFHVVRU VLQFH PDQ\ GLJLWDO
UHFHLYHU YHQGRUV DUH EHJLQQLQJ WR PDUNHW
5$&(ZD\ FRPSDWLEOH SURGXFWV� 7KLV LV RQO\ WKH
EHJLQQLQJ RI WKH H[FLWLQJ DGYDQFHPHQWV PDGH
SRVVLEOH E\ WKH 25'$ SURMHFW�

5LFK ,FH
67$�6\VWHPV (QJLQHHULQJ
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,QTXLULHV�WR�WKH�26)�KDYH�EHHQ�RQ�WKH�LQ�
FUHDVH�DQG�LW�VHHPV�DV�WKRXJK�HYHU\RQH�ZDQWV
WR�NQRZ�LI�WKH�:65���'�VRIWZDUH�LV�<HDU�����
�<�.��FRPSOLDQW���7KH�26)
V�LQLWLDO�LQYHVWLJD�
WLRQ�LQWR�<�.�FRPSOLDQFH�EHJDQ�HDUO\�LQ������
$W�WKDW�WLPH��SUHOLPLQDU\�WHVWLQJ�GLVFORVHG�QR
VLJQLILFDQW�FHQWXU\�WUDQVLWLRQ�SUREOHPV�ZLWK�WKH
VRIWZDUH�

$GGLWLRQDO�IRUPDO�WHVWLQJ�KDV�EHHQ�SHU�
IRUPHG�RQ�D�QXPEHU�RI�RFFDVLRQV�VLQFH�HDUO\
�������(DFK�WLPH��WKH�V\VWHP�DQG�DVVRFLDWHG
VRIWZDUH�SHUIRUPHG�ZHOO�DQG�WKHUH�ZHUH�QR
V\VWHP�IDLOXUHV���$OO�SURGXFWV�JHQHUDWHG�E\�WKH
53*�DQG�GLVSOD\HG�DW�WKH�383�ZHUH�XQDI�
IHFWHG�E\�WKH�\HDU������FURVVRYHU���,Q�DGGLWLRQ�
WKH�\HDU������LV�SURSHUO\�WUHDWHG�DV�D�OHDS�\HDU
VR�ZKHQ�)HEUXDU\����UROOV�DURXQG��WKH�:65�
��'�ZLOO�SURYLGH�QR�VXUSULVHV�

7KH�:65���'�DSSOLFDWLRQ�VRIWZDUH�PDLQ�
WDLQHG�E\�WKH�26)�XVHV�D�-XOLDQ�GDWH�EDVHG�RQ
WKH�QXPEHU�RI�GD\V�VLQFH�-DQXDU\���������
7KHUHIRUH��WKH�\HDU������KDV�QR�VSHFLDO�VLJQLIL�
FDQFH���,QWHUQDOO\��WKH�DSSOLFDWLRQV�VRIWZDUH�ZLOO
VLPSO\�UHIHU�WR�-DQXDU\�����������DV�WKH�LQWHJHU
�������WKH�QXPEHU�RI�GD\V�EHWZHHQ�-DQXDU\���
�����DQG�-DQXDU\���������

7ZR�YHU\�PLQRU�SUREOHPV�ZLWK�WKH�:65�
��'�DSSOLFDWLRQV�VRIWZDUH�KDYH�EHHQ�UHYHDOHG
E\�WKH�VHULHV�RI�<�.�WHVWV���7KH�V\VWHP�VWDWXV
ORJV�DW�WKH�53*��YLHZHG�E\�WKH�67�6�FRPPDQG
DW�WKH�8&3��DQG�DW�WKH�383��YLHZHG�E\�WKH�6�6
FRPPDQG�DW�WKH�383�DSSOLFDWLRQV�WHUPLQDO��ZLOO
RQO\�GLVSOD\�D�VLQJOH�GLJLW�IRU�WKH�\HDUV�����
WKURXJK��������%HFDXVH�RI�WKLV��D�VWDWXV�PHV�
VDJH�FUHDWHG�LQ�WKH�\HDU������DW�WKH�8&3�ZLOO
ORRN�VRPHWKLQJ�OLNH�WKLV�RQ�-DQXDU\���������

�����������������!!!1DUURZ�%DQG�OLQH����LV

&211(&7('�LQ�������$WWHPSW�V�

$W�WKH�383��WKH�VDPH�SUREOHP�H[LVWV�EXW�ORRNV
OLNH�WKLV�
������� ����� /,1( � 5(48(67(' '6&1&7

$OWKRXJK�LW�PD\�ORRN�D�ELW�VWUDQJH��WKH�VLQ�
JOH�GLJLW�\HDU�LV�XQDPELJXRXV�LQ�WKLV�FRQWH[W�
%HFDXVH�WKH�VLQJOH�GLJLW�\HDU�FDQ�EH�DFFXUDWHO\
LQWHUSUHWHG�E\�XVHUV��QR�V\VWHP�FKDQJH�RU�SUR�
FHGXUHV�ZLOO�EH�QHFHVVDU\�

$�VRPHZKDW�PRUH�REVHUYDEOH�DQRPDO\�ZDV
GHWHFWHG�ZLWKLQ�:65���'�VXSSRUW�VRIWZDUH
WKDW�LV�QRW�PDLQWDLQHG�E\�WKH�26)���7KH�&RQ�
FXUUHQW�&RPSXWHU�&RUSRUDWLRQ�XWLOLW\�QDPHG
)$67&+(.��XVHG�E\�:65���'�ILHOG�VLWHV��LV
QRW�<�.�FRPSOLDQW��2XU�DVVHVVPHQW�RI�WKLV
DQRPDO\�UHIOHFWV�VRPH�SRWHQWLDO�IRU�OLPLWHG�LP�
SDFW�WR�ILHOG�XVHUV���7KH�26)�GHWHUPLQHG�LW�ZDV
LQ�WKH�EHVW�LQWHUHVW�RI�WKH�JRYHUQPHQW�WR�LVVXH
ZRUN�DURXQG�SURFHGXUHV�WR�XVHUV�DW�ILHOG�VLWHV�
7KHVH�SURFHGXUHV�KDYH�EHHQ�GHYHORSHG�DQG
DUH�FXUUHQWO\�XQGHUJRLQJ�UHYLHZ�DQG�YDOLGDWLRQ
DW�WKH�26)�

$IWHU�DGGLWLRQDO�UHYLHZ�DQG�ILQDO�WHVWLQJ��WKH
SURFHGXUHV�ZLOO�EH�GLVVHPLQDWHG�WR�DOO�ILHOG
VLWHV�DV�ZHOO�DV�SODFHG�RQ�WKH�26)�ZHE�SDJH
�KWWS���ZZZ�RVI�QRDD�JRY����,W�LV�H[SHFWHG�WKDW
WKH�SURFHGXUHV�ZLOO�EH�DYDLODEOH�RQ�WKH�26)
ZHE�SDJH�LQ�WKH�-XQH�WLPH�IUDPH�DQG�PDLOHG�WR
HDFK�ILHOG�VLWH�VKRUWO\�WKHUHDIWHU���7KH�26)�+RW�
OLQH�ZLOO�EH�LVVXLQJ�D�)D[%DFN�QRWLILFDWLRQ�WR�DOO
VLWHV�ZKHQ�WKH�SURFHGXUHV�DUH�DYDLODEOH�RQ�WKH
ZHE�SDJH�

,W�LV�LPSRUWDQW�IRU�VLWH�SHUVRQQHO�WR�QRWH�WKDW
WKH�H[HFXWLRQ�RI�WKH�SURFHGXUHV�PXVW�EH�SHU�
IRUPHG�$)7(5�WKH�V\VWHP�FORFN�FURVVHV�RYHU
LQWR�WKH�\HDU��������7KH�SURFHGXUHV�RQO\�KDYH������������������������������������������
WR�EH�H[HFXWHG�RQFH����������������������������������IRU�HDFK�5'$��53*�DQG
383�V\VWHP���([HFXWLRQ�RI�HDFK�SURFHGXUH�ZLOO
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1(;5$' 1RZ LV D SHULRGLFDO RI WKH :65���'
2SHUDWLRQDO 6XSSRUW )DFLOLW\ SXEOLVKHG LQ )HEUXDU\�
-XQH DQG 2FWREHU RI HDFK \HDU�

:H HQFRXUDJH RXU UHDGHUV WR VXEPLW DUWLFOHV IRU
SXEOLFDWLRQ� 3OHDVH QRWH� $XJXVW ��WK LV WKH GHDG�
OLQH IRU VXEPLVVLRQ RI DUWLFOHV IRU WKH 2FWREHU� ����
LVVXH�

3OHDVH VHQG DOO FRPPHQWV DQG DUWLFOHV YLD

HPDLO WR� UMDFNVRQ#RVI�QRDD�JRY
$OO SUHYLRXV LVVXHV RI 1(;5$' 1RZ FDQ EH

YLHZHG RQ WKH 26) +RPH 3DJH ORFDWHG DW�

KWWS���ZZZ�RVI�QRDD�JRY

'LUHFWRU�����������������������������������������������-LP %HOYLOOH
'HSXW\ 'LUHFWRU��������������������������������5LFKDUG 9RJW
(GLWRU�����������������������������������������������5XWK -DFNVRQ

(OHFWURQLF�'RFXPHQWDWLRQ

WDNH�DERXW����PLQXWHV���7KH�ZRUN�DURXQG
SURFHGXUH�HVVHQWLDOO\�FRQVLVWV�RI�D�V\VWHP
UHERRW�ZLWK����PLQRU�FKDQJHV�WR�DOORZ�V\VWHP
RSHUDWLRQ�LQ�WKH�\HDU������

/RRN�IRU�WKH�+RWOLQH
V�ID[�WKLV�VXPPHU
DQG�UHVW�DVVXUHG�WKDW�WKH�26)�LV�GRLQJ�LWV
SDUW�LQ�PDNLQJ�WKH�\HDU������PLOHVWRQH�D
¦ZRUU\�IUHH§�RQH�IRU�DOO�:65���'�XVHUV�

%ULDQ�.OHLQ
26)�(QJLQHHULQJ�%UDQFK

7KH�26)�6\VWHP�'RFXPHQWDWLRQ�6HFWLRQ
�6'6��KDV�EHHQ�SRVWLQJ�7LPH�&RPSOLDQFH
7HFKQLFDO�2UGHUV��7&72���'2'�0HPRV��0RG�
LILFDWLRQ�1RWHV��0DLQWHQDQFH�1RWHV��6RIWZDUH
1RWHV��(OHFWURQLF�(TXLSPHQW�0RGLILFDWLRQV�
6LWH�3XEOLFDWLRQ�%XOOHWLQV��DQG�)$$�1RWLFHV�RQ
WKH�26)�+RPHSDJH�VLQFH��������7KHVH�GRFX�
PHQWV�ZHUH�OLPLWHG�WR�JHQHUDO�LQIRUPDWLRQ�DQG
GLG�QRW�LQFOXGH�VSHFLILF�RSHUDWLRQDO�PDLQWH�
QDQFH�LQVWUXFWLRQV��ILJXUHV��HWF���6WDUWLQJ�LQ
-XQH�������WKH�GRFXPHQWV�DGGHG�WR�WKH
KRPHSDJH�ZLOO�FRYHU�DOO�LQIRUPDWLRQ�WKDW�LV�LQ
WKH�SULQWHG�YHUVLRQ��LQFOXGLQJ�DOO�SURFHGXUHV�
ILJXUHV��HWF�����7KHVH�GRFXPHQWV�ZLOO�SURYLGH
LPSURYHG�LQIRUPDWLRQ�DFFHVV�IRU�DOO�:65���'
VLWHV���7KH�GRFXPHQWV�FDQ�EH�ORFDWHG�RQ�WKH

26)�+RPHSDJH�DW�KWWS���ZZZ�RVI�QRDD�JRY�

VVE�V\VGRF�WHFKPDQ�WPOLQNV�KWP�
7KH�6'6�DOVR�GHYHORSHG�D�:65���'

(OHFWURQLF�7HFKQLFDO�0DQXDOV�&'�520���7KH
QHZ�&'�520�ZDV�GLVWULEXWHG�WR�DOO�:65���'

1(;5$'�<�.

VLWHV�DQG�KHDGTXDUWHUV�RIILFHV�LQ�-XQH������
7KLV�&'�520�LQFOXGHV�$GREH�$FUREDW�([�
FKDQJH�VRIWZDUH�����WHFKQLFDO�PDQXDOV�LQ
$GREH�3RUWDEOH�'RFXPHQW�)RUPDW��3')���D�ILOO�
DEOH�3XEOLFDWLRQ�&KDQJH�5HTXHVW�IRUP��FXV�
WRPHU�VXUYH\��DQG�DQ�([FKDQJH�KHOS�ILOH���7KH
3')�WHFKQLFDO�PDQXDOV�LQFOXGH�K\SHUWH[W�OLQNV
WKDW�PDNH�WKH�GRFXPHQWV�HDVLHU�WR�QDYLJDWH�
8VHUV�FDQ�DOVR�SHUIRUP�ZRUG�VHDUFKHV�DQG
FRS\�WH[W�WR�SDVWH�LQWR�ZRUG�SURFHVVLQJ�SUR�
JUDPV���7KHUH�DUH�DOVR�FDSDELOLWLHV�WR�DWWDFK
SHUVRQDOL]HG�QRWHV�RQ�WKH�GRFXPHQWV�DQG�VDYH
WKH�ILOH�WR�WKH�KDUG�GULYH���2XU�JRDO�LV�WR�VWUHDP�
OLQH�WKH�GHYHORSPHQW�F\FOH�DQG�UHGXFH�WKH
QXPEHU�RI�SDSHU�FRSLHV�SURGXFHG���:65���'
VLWHV�DUH�UHTXHVWHG�WR�XVH�WKH�&'�520�IRU���
GD\V��FRPSOHWH�DQG�UHWXUQ�WKH�FXVWRPHU�VXUYH\
IRUP�EDFN�WR�6'6�WR�SURYLGH�IHHGEDFN�

'DQQ\�*��*UHHQ
26)�6\VWHP�6XSSRUW�%UDQFK



DLU WUDIILF FRQWUROOHUV FDQ SURYLGH WDFWLFDO
JXLGDQFH WR WKHLU FKDUJHV� 7KH :$53� 6WDJH �
V\VWHP DQG LWV FRPSRQHQWV DUH DQ LQWHULP VWHS
LQ WKH PRGHUQL]DWLRQ RI WKH )$$©V ZHDWKHU
VXSSRUW WR DLU WUDIILF FRQWURO�

7KH SUHVHQW VRXUFH RI ZHDWKHU UHIOHFWLYLW\
LQIRUPDWLRQ VHQW GLUHFWO\ WR WKH DLU WUDIILF
FRQWUROOHUV LV D QHWZRUN RI /�EDQG UDGDUV� WKH $LU
5RXWH 6XUYHLOODQFH 5DGDU �$565�� 7KH SULPDU\
SXUSRVH RI WKH $565 LV WR SURYLGH DLUFUDIW WDUJHW
SRVLWLRQ LQIRUPDWLRQ� EXW D ZHDWKHU FKDQQHO RI
WKH $565 SURYLGHV D UHIOHFWLYLW\ SURGXFW�
+RZHYHU� WKH $565 LV FDOLEUDWHG WR GHWHFW SRLQW
WDUJHWV QRW EHDP�ILOOLQJ SUHFLSLWDWLRQ DQG WKH
UHVXOW LV KLJKO\ DFFXUDWH DLUFUDIW WDUJHW
LQIRUPDWLRQ� EXW D VRPHZKDW GHJUDGHG ZHDWKHU
SURGXFW� 1HYHUWKHOHVV� DW WKH WLPH WKH V\VWHP
ZDV GHVLJQHG� WKH ZHDWKHU SURGXFW ZDV
FRQVLGHUHG DGHTXDWH IRU DLU WUDIILF FRQWURO
SXUSRVHV�

&XUUHQW GLVSOD\ WHFKQRORJ\ XVHG E\ DLU WUDIILF
FRQWUROOHUV LQ WKH $57&& LV YHU\ FRQVWUDLQLQJ�
7KH V\VWHP LV FDOOHG D 3ODQ 9LHZ 'LVSOD\ �39'��
7KH GLVSOD\ V\VWHP KDV OLPLWV RQ KRZ PDQ\
FKDUDFWHUV YHFWRUV FDQ EH GLVSOD\HG� WKH SULRULW\�
RI FRXUVH� JLYHQ WR DLUFUDIW WDUJHWV� WKHLU
LGHQWLI\LQJ ODEHOV DQG WUDFNV� 7KLV SODFHV XSSHU
ERXQGV RQ WKH DPRXQW RI ZHDWKHU WKDW FDQ EH
GLVSOD\HG DW DQ\ RQH PRPHQW�

7KH &RQILJXUDWLRQ WR EH 'HSOR\HG �
6LJQLILFDQW FKDQJHV LQ WKH $57&&V DUH QRZ
RFFXUULQJ� $OPRVW VLPXOWDQHRXVO\� WKH :$53
DQG WKH DLU WUDIILF FRQWUROOHU©V GLVSOD\ V\VWHP ZLOO
EH XSJUDGHG� 7KH QHZ :$53 FRQILJXUDWLRQ
FDOOHG 6WDJH ��� LV VKRZQ LQ )LJXUH �� :$53�
6WDJH ��� ZLOO EH RZQHG� RSHUDWHG DQG
PDLQWDLQHG E\ WKH )$$� +RZHYHU� WKH +DUULV
&RUSRUDWLRQ ZLOO FRQWLQXH WR SURYLGH WKH VHUYLFH
RI SDFNDJLQJ WKH GDWD IRU WKH ILHOG XQLWV �WKH GDWD
DFTXLVLWLRQ IXQFWLRQ LQ )LJXUH ���

�&RQWLQXHG RQ SDJH ��

)$$�:HDWKHU�DQG�5DGDU�3URFHVVRU
7KH )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ �)$$�

KDV GHYHORSHG DQG ZLOO VRRQ EHJLQ LQVWDOODWLRQ RI
DQ LPSURYHG ZHDWKHU SURFHVVLQJ V\VWHP� WKH
:HDWKHU DQG 5DGDU 3URFHVVRU �:$53�� 7KLV
V\VWHP VXSSRUWV DLU WUDIILF FRQWURO DQG WUDIILF
PDQDJHPHQW IXQFWLRQV LQ WKH �� $LU 5RXWH 7UDIILF
&RQWURO &HQWHUV �$57&&� LQ WKH 8QLWHG 6WDWHV�
DQG IXOO\ H[SORLWV WKH FDSDELOLWLHV RI WKH :65�
��'� 7KH PLVVLRQ RI DQ $57&& LV WR PDQDJH
DQG FRQWURO DLU WUDIILF HQ URXWH� DIWHU DQ DLUFUDIW
KDV UHDFKHG LWV FUXLVH DOWLWXGH DQG EHIRUH LW
GHVFHQGV LQWR WKH GHVWLQDWLRQ DLUSRUW WHUPLQDO�
7KHUHIRUH� PLG�WR�XSSHU�WURSRVSKHULF ZHDWKHU
FRQGLWLRQV KDYH PRUH UHOHYDQFH WR HQ URXWH
RSHUDWLRQV WKDQ FRQGLWLRQV QHDU WKH VXUIDFH�

7KH &RQILJXUDWLRQ 1RZ � 7KH LQLWLDO
FRQILJXUDWLRQ RI :$53� FDOOHG 6WDJH �� LV QRZ
RSHUDWLRQDO� ,W LV D OHDVHG VHUYLFH SURYLGLQJ D
ZHDWKHU ZRUNVWDWLRQ IRU WKH &HQWHU :HDWKHU
6HUYLFH 8QLW �&:68� PHWHRURORJLFDO VWDII DQG
EULHILQJ WHUPLQDOV IRU WUDIILF PDQDJHUV �WUDIILF
PDQDJHUV SHUIRUP D VWUDWHJLF URXWH SODQQLQJ
IXQFWLRQ�� 7KH +DUULV &RUSRUDWLRQ RI 0HOERXUQH�
)/� DFWLQJ DV WKH :$53 YHQGRU� RZQV WKH
:$53 KDUGZDUH DQG VRIWZDUH DQG SURYLGHV WKH
ZHDWKHU LQIRUPDWLRQ GDWD VWUHDP� 7KH )$$ LV
OHDVLQJ WKH V\VWHP DQG SD\LQJ D UHFXUULQJ IHH IRU
WKH GDWD�

7KH :$53 YHQGRU DFTXLUHV LWV ZHDWKHU
LQIRUPDWLRQ IURP FRQYHQWLRQDO VRXUFHV� 12$$
)DPLO\ RI 6HUYLFHV� *2(6 7DS� WKH 12$$
OLJKWQLQJ VWURNH YHQGRU DQG RQH RI WKH 1,'6
YHQGRUV� 7KH WRWDO VXLWH RI SURGXFWV LV DYDLODEOH
WR WKH &:68 PHWHRURORJLVWV WKURXJK WKHLU
:$53 ZRUNVWDWLRQ� $ VXEVHW RI WKHVH SURGXFWV
LV DGGUHVVHG WR WKH VODYHG EULHILQJ WHUPLQDOV
�%7V� WR VXSSRUW WKH WUDIILF PDQDJHPHQW
VSHFLDOLVW LQ WKH 7UDIILF 0DQDJHPHQW 8QLW �708��
6HYHUDO EULHILQJ WHUPLQDOV DUH DOVR ORFDWHG LQ WKH
ZRUN DUHDV RI WKH $57&& VR VXSHUYLVRUV RI WKH



$V�WKLV�DUWLFOH�LV�EHLQJ�ZULWWHQ��0D\�������
IDFWRU\�DFFHSWDQFH�WHVWLQJ�KDV�EHHQ�FRPSOHWHG�
6LWH�DFFHSWDQFH�WHVWLQJ�ZLOO�EHJLQ�DW�WKH�6HDWWOH
$57&&�WKLV�PRQWK���)ROORZLQJ�DQ�RSHUDWLRQDO
V\VWHP�WHVW�SHULRG�DQG�LQGHSHQGHQW�RSHUDWLRQDO
WHVW�DQG�HYDOXDWLRQ��WKH�V\VWHP�DW�6HDWWOH�ZLOO�EH
FRPPLVVLRQHG�LQ�HDUO\��������,QVWDOODWLRQ�DQG
FRPPLVVLRQLQJ�DW�WKH�RWKHU����$57&&�ZLOO
SURFHHG�DIWHU�ILUVW�DUWLFOH�FRPSOHWLRQ���6WDJH����

�&RQWLQXHG IURP SDJH ��

ZLOO�EH�FRPSOHWHG�DW�DOO�ORFDWLRQV�E\�$XJXVW
�������2Q�WKH�DLU�WUDIILF�FRQWURO�DXWRPDWLRQ�VLGH
RI�WKH�LQWHUIDFH��WKH�39'V�ZLOO�EH�UHSODFHG�E\
WKH�H[RWLFDOO\�QDPHG�'LVSOD\�6\VWHP
5HSODFHPHQW��'65����¦6PDUW§�VLWXDWLRQDO
GLVSOD\V��FRQVLVWLQJ�RI����LQFK�FRORU�PRQLWRUV
FRQQHFWHG�WR�D�ORFDO�DUHD�QHWZRUN��/$1���ZLOO
UHSODFH�WKH�KLJKO\�FRQVWUDLQHG�39'���:$53�ZLOO
FRQQHFW�WR�WKLV�/$1�WKURXJK�D�JDWHZD\�

�&RQWLQXHG RQ SDJH ��

)LJXUH � � :$53� 6WDJH ��� FRQILJXUDWLRQ VKRZLQJ GDWD VRXUFHV DQG VLQNV� 1RWLFH WKDW :$53� 6WDJH ��� KDV $VVRFLDWHG
383 FRQQHFWLRQV WR :65���'V DQG D GLUHFW FRQQHFWLRQ WR WKH DLU WUDIILF FRQWUROOHU©V GLVSOD\ V\VWHP� WKH ODWWHU IRU WKH SXUSRVH
RI GHOLYHULQJ IRXU :65���' UHIOHFWLYLW\ SURGXFWV�
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��)LJ�������7KH�&:68�PHWHRURORJLVW�ZLOO�KDYH
GLUHFW�DFFHVV�WR�DOO�SURGXFWV�JHQHUDWHG�E\
WKHVH�UDGDU�SURGXFW�JHQHUDWRUV���6RPH
SURGXFWV�ZLOO�EH�UHFHLYHG�DXWRPDWLFDOO\�HYHU\
UDGDU�YROXPH�VFDQ��RWKHUV�ZLOO�EH�DFTXLUHG
RQ�D�UHTXHVW�UHSO\�EDVLV�

�&RQWLQXHG RQ SDJH ��

:$53��6WDJH�����KDV�VHYHUDO�QHZ
IHDWXUHV�WR�LPSURYH�VSHHG��TXDOLW\�DQG
HIILFLHQF\���:$53�ZLOO�DFTXLUH�:65���'
SURGXFWV�WKURXJK�GLUHFW�$VVRFLDWHG�383
FRQQHFWLRQV�������NESV��&ODVV�,��WR�DOO�UDGDUV
ZLWKLQ�WKH�$57&&�JHRJUDSKLFDO�ERXQGDU\

�&RQWLQXHG IURP SDJH ��
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:$53�ZLOO�UHFHLYH�JULGGHG�SURGXFWV
IURP�WKH�1DWLRQDO�&HQWHUV�IRU
(QYLURQPHQWDO�3UHGLFWLRQ��1&(3��RQ�D�QHZ
VDWHOOLWH�FRPPXQLFDWLRQV�OLQN��SDUW�RI�WKH
FDSDELOLW\�RI�WKH�)$$�%XON�:HDWKHU
7HOHFRPPXQLFDWLRQV�*DWHZD\��)%:7*��
/LJKWQLQJ�VWURNH�LQIRUPDWLRQ�ZLOO�EH
DFTXLUHG�IURP�WKH�)$$©V�VXUIDFH
REVHUYDWLRQ�FRQFHQWUDWRU��$XWRPDWHG
VXUIDFH�REVHUYLQJ�V\VWHP��$626��'DWD
$FTXLVLWLRQ�6\VWHP��$'$6���ORFDWHG�LQ�WKH
$57&&���$GGLWLRQDOO\��$'$6�ZLOO�SURYLGH
VXUIDFH�REVHUYDWLRQ�GDWD�XSGDWHG�HYHU\
PLQXWH�WR�WKH�:$53�SURFHVVRU���6RIWZDUH
LQ�WKH�:$53�ZLOO�DOORZ�WKH�PHWHRURORJLVW�WR
SORW�VXUIDFH�GHSLFWLRQ�RU�FRQWRXU�PDSV
PXFK�PRUH�IUHTXHQWO\�WKDQ�RQFH�DQ�KRXU�
7KHVH�FDQ�EH�FRPELQHG�LQ�RYHUOD\�IRUP
ZLWK�UDGDU�LPDJHV��OLJKWQLQJ�VWULNH�SRVLWLRQV
DQG�ZHDWKHU�VDWHOOLWH�LPDJHV���7KH�UHVXOW�LV
WKH�WUDQVIRUPDWLRQ�RI�V\QRSWLF�SURGXFWV�LQWR
PHVR�VFDOH�SURGXFWV�E\�XVH�RI�GDWD
DVVLPLODWLRQ�WRROV�DYDLODEOH�LQ�:$53���7KLV
FDSDELOLW\��QRW�DYDLODEOH�LQ�DQ\�RWKHU
V\VWHP��ZLOO�EH�D�SRZHUIXO�DVVLVW�WR�DYLDWLRQ
LQWHUHVWV�

:$53�DV�D�'HOLYHU\�6\VWHP�IRU�$LU

7UDIILF�&RQWUROOHUV©�:HDWKHU���7KH�6WDJH
����YHUVLRQ�RI�:$53�KDV�WKH�UHVSRQVLELOLW\
RI�GHOLYHULQJ�IRXU�:65���'�UHIOHFWLYLW\
SURGXFWV�WR�WKH�'65�JDWHZD\�IRU�DLU�WUDIILF
FRQWUROOHUV©�GLVSOD\V���7KH�IRXU�SURGXFWV�
HDFK�LQ�PRVDLF�IRUP��DUH�WKH�FRPSRVLWH
UHIOHFWLYLW\��DQG�WKUHH�UHIOHFWLYLW\�OD\HU

�&RQWLQXHG IURP SDJH ��

FRPSRVLWH�SURGXFWV���(DFK�RI�WKHVH
SURGXFWV�ZLOO�EH�LQ�WKUHH�GDWD�OHYHOV�LQ���NP
UHVROXWLRQ���0RVDLFV�ZLOO�EH�XSGDWHG�HYHU\
���VHFRQGV�ZLWK�ZKDWHYHU�UHIUHVKHG�GDWD�LV
DYDLODEOH�WR�:$53�IURP�WKH�VRXUFH�:65�
��'V���7KLV�PDNHV�WKH�DV\QFKURQRXV
XSGDWLQJ�RI�WKH�UDGDU��WKH�9ROXPH�&RYHUDJH
3DWWHUQ��9&3���DQG�WKH�ERXQGDULHV�RI�WKH
UDGDU�VRXUFH�WUDQVSDUHQW�WR�WKH�DLU�WUDIILF
FRQWUROOHU�

7KURXJK�DGDSWDWLRQ��:$53�ZLOO
FRQVROLGDWH�WKH���GDWD�OHYHO�UHIOHFWLYLW\
SURGXFWV�WR�WKUHH�GDWD�OHYHOV���8VLQJ�WKH
OHJDF\�9,3�TXDQWL]DWLRQ�DV�DQ�HDVLO\
XQGHUVWRRG�UHIHUHQFH��WKH�WKUHH�GDWD�OHYHOV
ZLOO�EH�9,3�OHYHOV��������FRPELQHG�DQG����
FRPELQHG���)LJXUH���VKRZV�DQ�H[DPSOH�RI
WKH�DLU�WUDIILF�FRQWUROOHU©V�GLVSOD\�ZLWK�:65�
��'�UHIOHFWLYLW\���'LVSOD\LQJ�RQO\�WKUHH�GDWD
OHYHOV�DQG�RQO\�UHIOHFWLYLW\�DERYH����G%]�WR
WKH�DLU�WUDIILF�FRQWUROOHUV�PLQLPL]HV�VFUHHQ
FOXWWHU�DQG�PDVNLQJ�RI�DLUFUDIW�WDUJHW
LQIRUPDWLRQ���7KH�UHIOHFWLYLW\�LQIRUPDWLRQ�LV
GLVSOD\HG�LQ�WKUHH�VKDGHV�RI�EOXH���.HHS�LQ
PLQG�WKDW�WKHVH�DLU�WUDIILF�FRQWUROOHUV�ZRUN�LQ
D�GDUN�HQYLURQPHQW�DQG�VKDUS�FRQWUDVWV
DQG�EULJKW�FRORUV�DUH�GLVWUDFWLQJ���7KLV�ZDV
WKH�PDLQ�UHDVRQ�IRU�XVLQJ�D�VLQJOH�SULPDU\
FRORU�IRU�WKH�UHIOHFWLYLW\���,Q�FRPSDULVRQ��WKH
&:68�PHWHRURORJLVW�KDV�DFFHVV�WR�WKH�IXOO
UDQJH�DQG�KLJKHVW�UHVROXWLRQ�ZHDWKHU�UDGDU
GDWD�DYDLODEOH�VR�WKDW�DSSURSULDWH
LQWHUSUHWLYH�VNLOOV�FDQ�EH�HPSOR\HG�RQ
ZHDWKHU�SDWWHUQV�

�&RQWLQXHG RQ SDJH ���

)$$�:$53



Figure 3.  Example  of en route air traffice controller’s display.  The reflectivity source is the WSR-88D via the pathway and sys-
tems shown in Figure 1.  Aircraft target information comes from the Air Route Surveillance Radar (ARSR) system.  Other lines
and characters are jet routes and navigational aid positions.  The box in the upper left contains elements for the air traffic con-
troller to reconfigure his display (see text for further information).

(Continued from page 9)

     The three reflectivity layer composite products
are similar to the composite reflectivity product.
Each reflectivity layer composite is a vertical
segment of the composite reflectivity.  The vertical
segmentation of the reflectivity information exactly
matches the way aircraft targets are vertically

segmented.  Now, the air traffic controller working
the “high” or 24,000 to 33,000 foot sector, will see
only aircraft targets and weather for that layer.  It
will be the responsibility of the CWSU
meteorologist to provide the added value to

(Continued from page 9)



UHIOHFWLYLW\ SURGXFWV E\ LQIRUPLQJ WKH DLU WUDIILF
FRQWUROOHUV RI VWRUPV ZLWK KDLO� FLUFXODWLRQ�
H[SORVLYH YHUWLFDO JURZWK DQG GLVVLSDWLRQ� DQG
HVWLPDWHG SRVLWLRQ DQG LQWHQVLW\ �VHYHULW\�� 7KH
QHZ FDSDELOLWLHV SURYLGHG E\ :$53� 6WDJH ���
ZLOO EH RSHUDWLRQDOO\ DYDLODEOH DW DOO ORFDWLRQV E\
WKH VXPPHU RI �����

7KH &:68 PHWHRURORJLVW DOVR EHQHILWV IURP
WKH GLUHFW FRQQHFWLRQV WR WKH :65���'V� 7KHUH
ZLOO EH UHDO WLPH UHJLRQDO XSGDWHV DQG DXWRPDWHG
UHFHLSW RI GDWD IURP DOO UDGDU ZLWKLQ WKH
JHRJUDSKLFDO DUHD RI WKH $57&&� :$53 ZLOO
VHQG WKHLU ORFDO PRVDLF PDSV WR WKH )$$©V $LU
7UDIILF &RQWURO 6\VWHP &RPPDQG &HQWHU
�$7&6&&� LQ +HUQGRQ� 9$ �D :DVKLQJWRQ� '�&�
VXEXUE� IRU WKH GHYHORSPHQW RI D QDWLRQDO
PRVDLF� 7KH QDWLRQDO PRVDLF ZLOO EH XSGDWHG
HYHU\ ILYH PLQXWHV DQG GLVWULEXWHG WKURXJK
VDWHOOLWH EURDGFDVW� 7KHVH PDSV ZLOO QRW KDYH
WKH YDOXH DGGHG HGLW RI D UDGDU PHWHRURORJLVW VR
LW LV LPSRUWDQW WKDW WKH GDWD IURP WKH VRXUFH
:65���' EH DV IUHH RI DQRPDORXV SURSDJDWLRQ
DQG JURXQG FOXWWHU DV SRVVLEOH�

$ *OLPSVH RI :KDW /LHV %H\RQG � :$53�
6WDJH � LV LQ WKH SODQQLQJ SKDVH� $ VLJQLILFDQW
QHZ IHDWXUH RI 6WDJH � ZLOO EH WR EXLOG D VHUYHU
VXEV\VWHP FDSDELOLW\ LQWR :$53� :$53� WKHQ�
ZLOO EH WKH )$$ VRXUFH DQG GLVWULEXWRU RI ZHDWKHU
LQIRUPDWLRQ� 1RW RQO\ ZLOO :$53 SURYLGH
VHOHFWHG ZHDWKHU SURGXFWV WR DLU WUDIILF FRQWUROOHUV
DQG WUDIILF PDQDJHPHQW VSHFLDOLVWV� EXW DOVR WR
IOLJKW VHUYLFH VWDWLRQ VSHFLDOLVWV� DLUOLQH
GLVSDWFKHUV� DQG SLORWV� ,Q WKLV ZD\� DOO SHUVRQQHO
ZKR SDUWLFLSDWH LQ WKH HQ URXWH RSHUDWLRQ ZLOO EH
XVLQJ WKH VDPH SURGXFWV�

5� &UDLJ *RII
6HQLRU 6\VWHPV (QJLQHHU DQG 0HWHRURORJLVW
&\JQD&RP 6ROXWLRQV� ,QF

�&RQWLQXHG IURP SDJH ���
:LWK WKH FRPSOHWLRQ RI 2SHUDWLRQDO 7HVW DQG

(YDOXDWLRQ RI D +DUULV�EXLOW� :HDWKHU DQG 5DGDU
3URFHVVRU �:$53� 6\VWHP 6WDJH � RQ WKH KRUL]RQ
�2FWREHU ������ DLU WUDIILF FRQWURO FHQWHUV DUH ZRUN�
LQJ WR LQWHJUDWH :65���' GDWD RQWR FRQWUROOHU GLV�
SOD\V� )ROORZLQJ WKH WHVWLQJ SHULRG� WKH )$$ SODQV
WR EHJLQ URXWLQJ D FRPSRVLWH OD\HUHG UHIOHFWLYLW\�
PRVDLF SURGXFW GLUHFWO\ WR WKH GLVSOD\V XVHG E\ DLU
WUDIILF FRQWUROOHUV� 8QWLO QRZ� ZHDWKHU LQIRUPDWLRQ
GDWD ZDV REWDLQHG IURP WKH )$$
V RZQ ORQJ�UDQJH
UDGDU VLWHV� 7KRVH VLWHV ZHUH GHVLJQHG WR YLHZ DLU�
FUDIW DQG HOHFWURQLF EHDFRQV FDUULHG E\ DLUFUDIW�
:HDWKHU GHSLFWLRQ LV D VXSSOHPHQWDO IXQFWLRQ� 6RRQ
LW ZLOO EH SRVVLEOH WR WDNH JUHDWHU DGYDQWDJH RI WKH
DFFXUDF\ DQG 'RSSOHU WHFKQRORJ\ DIIRUGHG E\
:65���' V\VWHPV�

:KDW GRHV WKH :$53 LPSOHPHQWDWLRQ PHDQ WR
8QLW 5DGDU &RPPLWWHHV �85&�" $LU 5RXWH 7UDIILF
&RQWURO &HQWHUV �$57&&� PD\ �DW OHDVW LQLWLDOO\�
VHHN D PRUH SDUWLFLSDWLYH UROH RQ WKH FRPPLWWHH�
7RGD\� PRVW $57&&V DUH DVVRFLDWHG ZLWK WKH QHDU�
HVW :HDWKHU )RUHFDVW 2IILFH DQG DUH FRQVLGHUHG D
�3ULPDU\ 8VHU� IRU D VLQJOH :65���'� :LWK :$53
6WDJH �� WKH $57&& ZLOO EH GLUHFWO\ FRQQHFWHG WR
VL[ RU PRUH :65���' VLWHV� PDNLQJ WKHP SULPDU\
XVHUV IRU PRUH WKDQ RQH VLWH� :LWK WKLV FRPHV WKH
RSSRUWXQLW\ WR SDUWLFLSDWH LQ WKH 85&V IRU HDFK GL�
UHFWO\ FRQQHFWHG VLWH� 7KLV FRXOG EH TXLWH D MRE IRU
FHQWHUV ZLWK XS WR �� GLUHFWO\ FRQQHFWHG :65���'V�

:65���' ,VVXHV RI LQWHUHVW WR $57&&V�

� 'DWD TXDOLW\�
� :KHQ WR H[SHFW V\VWHP VKXWGRZQV� WKHLU GXUDWLRQ
DQG KRZ QRWLILFDWLRQV ZLOO EH FRRUGLQDWHG�
� :KDW LQIOXHQFH FDQ DQ $57&& KDYH RQ WKH VKXW�
GRZQ VFKHGXOH� )RU H[DPSOH� VKXWGRZQV GXULQJ
SHULRGV RI LQFOHPHQW ZHDWKHU ZRXOG ORJLFDOO\ EH OHVV
KHOSIXO WKDQ VKXWGRZQV GXULQJ IDLU ZHDWKHU� $GGL�
WLRQDOO\� FDQ VKXWGRZQV EH FDQFHOOHG LI WKH ZHDWKHU
G\QDPLFV FKDQJH"
� +RZ EHVW WR SDUWLFLSDWH LQ 85& SURFHHGLQJV�

�&RQWLQXHG RQ SDJH ���

)$$�:$53 $57&&V�$SSO\�1(;5$'�'DWD



FDSDELOLW\ IRU H[WHUQDO FRQQHFWLRQV WR :65���' EDVH
GDWD VWUHDPV DW DOO :65���' V\VWHPV� ZKHUH WKH
UHTXLUHG KDUGZDUH LV LQVWDOOHG�

7KH &HQWHU IRU $QDO\VLV DQG 3UHGLFWLRQ RI 6WRUPV
DW WKH 8QLYHUVLW\ RI 2NODKRPD LV OHDGLQJ D
FROODERUDWLYH SURMHFW WR HVWDEOLVK D SURWRW\SH V\VWHP
IRU LQJHVWLQJ :65���' ZLGHEDQG GDWD LQ UHDO WLPH
IURP XS WR � UDGDUV LQ .DQVDV� 2NODKRPD� 7H[DV�
DQG $UNDQVDV� .QRZQ DV WKH &ROODERUDWLYH 5DGDU
$FTXLVLWLRQ )LHOG 7HVW �&5$)7�� WKLV SURMHFW LV
VHUYLQJ DV D PHFKDQLVP IRU WHVWLQJ YDULRXV DVSHFWV
RI GDWD FRPSUHVVLRQ� LQJHVW� DQG TXDOLW\ FRQWURO� DV
ZHOO DV WKH XVH RI ZLGHEDQG GDWD LQ FUHDWLQJ KLJK
UHVROXWLRQ DQDO\VHV DQG IRUHFDVWV IRU UHDO�WLPH
RSHUDWLRQDO HYDOXDWLRQ�

8QWLO UHFHQWO\� :65���' ZLGHEDQG GDWD KDG RQO\
EHHQ WUDQVSRUWHG YLD D 7� FRQQHFWLRQ DW ����� PESV�
,Q &5$)7� 8QLGDWD /RFDO 'DWD 0DQDJHU �/'0�
VRIWZDUH UXQQLQJ RQ D 3HQWLXP�EDVHG 3& LV
FRPSUHVVLQJ WKH ZLGHEDQG GDWD DW D �� WR � UDWLR
DQG WUDQVPLWWLQJ WKH GDWD WR 1RUPDQ� 2. RQ D ��
NESV OLQH�

$ SDUW RI &5$)7 LV D SURMHFW NQRZQ DV 6$0(;
�6WRUP DQG 0HVRVFDOH (QVHPEOH ([SHULPHQW�� ZKLFK
LV D QDWLRQDO� PXOWL�LQVWLWXWLRQDO� PXOWL�PRGHO
QXPHULFDO IRUHFDVW H[SHULPHQW� 6$0(; ZLOO XVH WKH
UHDO�WLPH ZLGHEDQG GDWD WR GHPRQVWUDWH WKH LPSDFW
RI LQLWLDOL]LQJ �VWRUP�VFDOH§ QXPHULFDO ZHDWKHU
SUHGLFWLRQ PRGHOV �JULG UHVROXWLRQV RI � WR � NP� ZLWK
GDWD RI VSDWLDO UHVROXWLRQ FRPSDUDEOH WR WKH VFDOHV
EHLQJ SUHGLFWHG� 7HVWV KDYH VKRZQ WKDW WKH
ZLGHEDQG GDWD RIIHUV WKH SRWHQWLDO WR LPSURYH WKH
DELOLW\ RI WKH PRGHO WR IRUHFDVW FRQYHFWLRQ LQWHQVLW\
DQG ORFDWLRQ� 7KH PRGHO RXWSXW FDQ EH VHHQ DW WKH
IROORZLQJ :(% DGGUHVV� KWWS���KXEFDSV�RX�HGX�
6WRUP�VFDOH QXPHULFDO ZHDWKHU SUHGLFWLRQ LV D JRDO RI
WKH 1DWLRQDO &HQWHUV IRU (QYLURQPHQWDO 3UHGLFWLRQ
�1&(3� DQG ZLOO KDYH D PDMRU LPSDFW RQ VHYHUH
ZHDWKHU IRUHFDVWV DQG ZDUQLQJV� DORQJ ZLWK IRUHFDVWV
RI DYLDWLRQ KD]DUGV�

7LP &UXP
26) 2SHUDWLRQV %UDQFK� &KLHI

7KHUH DUH WZR FRPPXQLWLHV DW DQ $57&&� DLU WUDIILF
�RXU 1:6 RQ�VLWH SHUVRQV VXSSRUW WKHP� DQG DLUZD\
IDFLOLWLHV �FRQFHUQHG DERXW V\VWHP KHDOWK� YHULILFD�
WLRQ RI DFFXUDF\� DQG PDLQWHQDQFH FRQVLGHUDWLRQV��
,W KDV QRW EHHQ GHWHUPLQHG ZKR ZRXOG�FRXOG SURYLGH
WKH EHVW H[SHUWLVH GXULQJ 85& PHHWLQJV� 3HUKDSV
$57&& UHSUHVHQWDWLRQ ZRXOG YDU\ GHSHQGLQJ RQ WKH
LVVXH�
� 1HHG WR H[HFXWH DQ\ QHZ OHWWHUV RI XQGHUVWDQGLQJ
�/28� RU PHPRUDQGXPV RI DJUHHPHQW �02$��

8QGRXEWHGO\� $57&&V ZLOO EH OHDUQLQJ DV WKH\
JR DQG ZLOO PRVW FHUWDLQO\ DSSUHFLDWH WKH DVVLVWDQFH
WKDW HVWDEOLVKHG 85&V FDQ SURYLGH�

5DQGROSK :LFNHUV
6\VWHPV (QJLQHHU
/RFNKHHG 0DUWLQ� 1,6&,,

�&RQWLQXHG IURP SDJH ���

6LQFH ���� D JURZLQJ QXPEHU RI 1(;5$'
DJHQFLHV DQG H[WHUQDO XVHUV KDYH EHHQ UHFHLYLQJ
:65���' ZLGHEDQG GDWD LQ UHDO WLPH RQ D OLPLWHG�
H[SHULPHQWDO EDVLV YLD 5DGDU ,QWHUIDFH 'DWD
'LVWULEXWLRQ 6\VWHPV �5,''6�� 7KH 5,''6 GDWD
VWUHDPV DUH WKH VDPH GDWD� OHVV WKH PHWDGDWD WKDW
%XLOG �� DGGHG WR WKH DUFKLYH WDSHV� WKDW DUH
DYDLODEOH YLD DUFKLYHG /HYHO ,, GDWD� 7KH 5,''6 GDWD
VWUHDPV KDYH EHHQ XVHG E\ WKH 1(;5$' DJHQFLHV
WR VXSSRUW RSHUDWLRQV DQG UHVHDUFK� E\ XQLYHUVLWLHV
DQG UHVHDUFK ODERUDWRULHV WR VXSSRUW GHYHORSPHQW RI
QHZ UDGDU DOJRULWKPV� DQG E\ UHVHDUFKHUV ZKLOH
FRQGXFWLQJ H[SHULPHQWV LQ UHDO�WLPH LQLWLDOL]DWLRQ RI
QXPHULFDO IRUHFDVW PRGHOV�

7KH 5,''6 LV D 681 ZRUNVWDWLRQ WKDW FRQQHFWV
WR WKH ZLGHEDQG� SRUW LQ WKH 53* DW �� VLWHV
VFDWWHUHG WKURXJKRXW WKH FRXQWU\� ([WHUQDO XVHUV
FRQQHFW WR DQ ��SRUW (WKHUQHW KXE� 2QO\ WZR 5,''6
V\VWHPV DUH OHIW IRU GHSOR\PHQW DQG FKDQJH
UHTXHVWV IRU WKHVH V\VWHPV DUH LQ SURFHVV� :KHQ
GHSOR\HG� WKH 2SHQ 6\VWHP 53* ZLOO SURYLGH WKH

$57&&V�$SSO\�1(;5$'�'DWD
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