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,QWURGXFWLRQ
$�QHZ�FRQWURO�V\VWHP�
&RQ6\V��IRU�WKH�DFFHO�
HUDWRUV�DW�,6$��cUKXV
KDV�EHHQ�GHYHORSHG�
7KH�FRQWURO�V\VWHP�IRO�
ORZV�WKH�VWDQGDUG
PRGHO��DV�ZHOO�DV�WKH�SXEOLVKHU�VXEVFULEHU
PRGHO��7KH�UHVXOWLQJ�V\VWHP�LV�D�KLJKO\
PRGXODU�FRQWURO�V\VWHP�EDVHG�RQ�REMHFW

)HDWXUHV
• 2EMHFW�2ULHQWHG
• 6\PPHWULF���VDPH�FRUH
FRGH�RQ�IURQW�HQG�DQG
FRQVROH�FRPSXWHUV

• :LQGRZV�17�RQO\�
• 3XEOLVKHU�6XEVFULEHU�PRGHO
• (DV\�WR�PDLQWDLQ��6LPSOH�LQWHUIDFH�REMHFWV�WR
FOLHQW�DSSOLFDWLRQV�DQG�GHYLFHV�

• $OO�FRQILJXUDWLRQV�LQFOXGLQJ�SDUDPHWHU�GHILQL�
WLRQV�DUH�VWRUHG�LQ�D�FHQWUDO�GDWDEDVH�

• *HQHUDO�DSSOLFDWLRQV�DUH�PDFKLQH�LQGHSHQ�
GHQW�

• '\QDPLF�ORDG�RI�GHYLFH�GULYHUV�DQG�GDWD
VHUYHUV�



$EVWUDFW�0RGHO
7KH�&RQ6\V�FRQWURO�V\VWHP�LV�GHVLJQHG�XVLQJ�DQ�REMHFW�RUL�
HQWHG�DSSURDFK��$�YHU\�OLPLWHG�QXPEHU�RI�EDVH�REMHFWV�LPSOH�
PHQW�WKH�FRUH�IXQFWLRQDOLW\�

7KH�'HYLFH�REMHFW�
3URYLGHV�WKH�DEVWUDFWLRQ�EHWZHHQ�WKH�KDUGZDUH�LQVWUXPHQW
GULYHUV�DQG�WKH�FRQWURO�V\VWHP��'HYLFHV�FRQWDLQ�WKH�UHDO�WLPH
GDWDEDVH�QHHGHG�WR�VWRUH�WKH�SDUDPHWHUV�IRU�D�JLYHQ�GHYLFH�
7KH�GHYLFH�REMHFW�LQFOXGHV�D�IHZ�DEVWUDFW�PHWKRGV�IRU�FRUH
IXQFWLRQDOLW\��OLNH�UHDGLQJ��ZULWLQJ�DQG�UHJLVWUDWLRQ�DW�WKH�GH�
YLFH��7KH�GHYLFH�VLJQDOV�UHJLVWHUHG�'DWD�6HUYHUV�ZKHQ�GDWD
KDV�FKDQJHG�

7KH�'DWD�6HUYHU�REMHFW�
2EWDLQLQJ�DQG�WUDQVPLWWLQJ�GDWD�WR�WKH�FOLHQW�LV�GRQH�E\�GDWD
VHUYHUV��$�GDWD�VHUYHU�PD\�UHJLVWHU�LWVHOI�DW�D�GHYLFH��7KH�GH�
YLFH�ZLOO�VLJQDO�WKH�GDWD�VHUYHU�ZKHQ�GDWD�PD\�KDYH�FKDQJHG��,W
LV�WKH�UHVSRQVLELOLW\�RI�WKH�GDWD�VHUYHU�WR�GHFLGH�ZKHWKHU�WKH
GDWD�VKRXOG�EH�VHQG�WR�WKH�FOLHQW�RU�QRW���EDVHG�RQ�FULWHULD�VHW
IURP�WKH�FOLHQW�DSSOLFDWLRQ�

7KH�'DWD�5HTXHVW�REMHFW�
7KH�GDWD�UHTXHVW�FRQWDLQV�WKH�LQIRUPDWLRQ�QHHGHG�E\�WKH�FRQ�
WURO�V\VWHP�WR�ORDG�DQG�LQLWLDOLVH�D�GDWD�VHUYHU�DQG�FRQQHFW�LW�WR
D�GHYLFH�

7KH�&OLHQW�REMHFW�
$SSOLFDWLRQV�LQWHUIDFH�WR�WKH�FRQWURO�V\VWHP�WKURXJK�WKH�&RQ�
6\V�FOLHQW�REMHFW��7KLV�REMHFW�SURYLGHV�D�VPDOO�EXW�SRZHUIXO�VHW
RI�PHWKRGV�WR�EH�XVHG�E\�WKH�FOLHQW�SURJUDP�WR�JDLQ�DFFHVV�WR
WKH�FRQWURO�V\VWHP�GDWD��2Q�FUHDWLRQ�WKH�FOLHQW�LV�VXSSOLHG�ZLWK
D�GDWD�UHTXHVW��%DVHG�RQ�WKH�GDWD�UHTXHVW�WKH�FOLHQW�ZLOO�FUHDWH
DOO�QHFHVVDU\�FRQQHFWLRQV�



7KH�&RQ6\V�'DWD�2EMHFW�
7KH�EDVH�RI�DOO�GDWD�WUDQVPLWWHG�LQ�WKH�FRQWURO�V\VWHP�LV�WKH
&RQ6\V�GDWD�REMHFW��7KHUH�DUH�WKUHH�LPSRUWDQW�GHVFHQGDQWV�
7KH�0HVVDJH�REMHFW��7KH�EDVH�IRU�DOO�PHVVDJHV�WUDQVPLWWHG�LQ
��������WKH�FRQWURO�V\VWHP�
7KH�'DWD�9DOXH�REMHFW��%DVH�FODVV�IRU�DOO�GDWD�YDOXHV�WUDQVPLW�
��������WHG�LQ�WKH�V\VWHP�
7KH�DGGUHVV�REMHFW���VHH�EHORZ�

$GGUHVVLQJ�����WKH�DGGUHVV�REMHFW�
• *HQHUDOLVHG�DGGUHVV�VSDFH�

7KH�DGGUHVV�REMHFW�KLHUDUFK\�GHILQHV�D�VLPSOH��XQLIRUP�DQG
\HW�IOH[LEOH�ZD\�RI�DGGUHVVLQJ�SDUDPHWHUV�
• 6LPSOH�EDVH�DGGUHVV�REMHFW�

2QO\�FRQWDLQV�LQIRUPDWLRQ�RQ�KRZ�WR�ORFDWH�WKH�GHYLFH��7KLV
LV�DOO�WKH�FRQWURO�V\VWHP�QHHGV�WR�DFFHVV�WKH�GHYLFH��'HVFHQ�
GDQW�DGGUHVV�REMHFWV�FRQWDLQ�DGGLWLRQDO�LQIRUPDWLRQ�QHHGHG�E\
WKH�GHYLFH�WR�ORFDWH�D�SDUDPHWHU�
• )XOO\�TXDOLILHG�DGGUHVV�REMHFW�

7KH�DGGUHVV�REMHFW�LQFOXGHV�DOO�LQIRUPDWLRQ�QHHGHG�WR�ORFDWH
D�SDUDPHWHU�

&2EMHFW

&&RQ6\V'DWD &'DWD6HUYHU &'HYLFH

&.HUQHO'HYLFH

&'DWD9DOXH

&0HVVDJH

&&RQ6\V&OLHQW

&3DUDPHWHU'HYLFH

&3DFNHW5HTXHVW

&&RQ6\V)ORDW&'DWD3DFNHW

&&RQ6\V'DI

&'DWD5HTXHVW

&3DFNHW6HUYHU

&3F'RFW'HYLFH&9G0DVV

&6LPSOH'HYLFH

&'HYLFH6HUYHU

&)ORDW'DWD6HUYHU

&)ORDW5HTXHVW

&8QGXODWRU'HYLFH

&&RQVROH&OLHQW

&60&B6FUDSHU'HYLFH

&$GGUHVV

&3DUDPHWHU$GGUHVV

&RUH�FODVVHV *HQHUDO�FODVVHV 6SHFLILF�8VHU�FODVVHV

&'XPS'DWD6HUYHU

&7UDQVSRUW

&3LSH7UDQVSRUW
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'DWDEDVH
• 8VHG�WR�VWRUH�DOO�PDFKLQH�KDUG�

ZDUH�GHSHQGHQW�LQIRUPDWLRQ��
LQFOXGLQJ�LQIRUPDWLRQ�QHHGHG
IRU�FOLHQW�SURJUDPV�WR�JHQHUDWH
GLVSOD\V�

• $Q\�2'%&�GDWDEDVH�FDQ�EH
XVHG��:H�XVH�WKH�0LFURVRIW�64/
VHUYHU�

• ,QLWLDOLVDWLRQ�GDWD�IRU�&RQ6\V
REMHFWV�VWRUHG�LQ�JHQHUDOLVHG�
IODW�WDEOHV

$GGUHVV�LQIRUPDWLRQ�
Front-end, device no,
Address type:
G eneral param eters for dev ice
  depended address type.

3DUDP HWHU�LQ IRUP DWLRQ�
Nam e, descrip tion, access
m ethod, update  rates etc.

&RQYHUVLRQ�LQIRUPDWLRQ
Data Server,
G enera l param eters  used
  depending on conversion type

' LVSOD\ �LQIRUPDWLRQ
G enera l param eters  used
  depended on d isp lay type

'DWDEDVH�-RLQW�5HTXHVW

C onvers ion Type: D isp lay Type:

2WKHU�MR LQW�LQ IRUP �

2EMHFW�5HODWLRQV

7KH�ILJXUH�WR�WKH�OHIW�VKRZV�WKH
UHODWLRQV�EHWZHHQ�WKH�PRVW�LP�
SRUWDQW�REMHFWV�LQ�WKH�FRQWURO
V\VWHP�

$Q�$SSOLFDWLRQ�PD\�FUHDWH�DV
PDQ\�FOLHQWV�DV�LW�QHHGV�WR�JDLQ
DFFHVV�WR�WKH�FRQWURO�V\VWHP�

(DFK�FOLHQW��FUHDWHV�D�WUDQVSRUW�
ZKLFK�LQ�WXUQV�FUHDWHV�D�VLQJOH
GDWD�VHUYHU�

7KH�VSHFLILF�W\SH�RI�WKH�GDWD
VHUYHU�GHSHQGV�RQ�WKH�UHTXHVW
VSHFLILFDWLRQ��7KH�GDWD�VHUYHU

PD\�FUHDWH�DV�PDQ\�KHOSHU�GDWD�VHUYHUV�RU�QHZ�FOLHQW�RE�
MHFWV�DV�LW�QHHGV��,W�PD\�DOVR�FRQQHFW�WR�D�VLQJOH�GHYLFH��$
GHYLFH�PD\�FUHDWH�DV�PDQ\�FOLHQW�REMHFWV�LW�ZDQWV��,I�WKH
GHYLFH�LV�D�YLUWXDO�GHYLFH�LW�ZLOO�QRW�FRQQHFW�WR�D�GHYLFH
GULYHU��,I�WKH�GHYLFH�LV�FRQWUROOLQJ�KDUGZDUH��LW�FRQQHFWV�WR
D�VLQJOH�GHYLFH�GULYHU�



Local
Remote 1
Remote 2

Local Kernel

Connected to
local devices. Remote 1 Kernel

Connected to 
devices on remote 1

Remote 2 Kernel

Connected to 
devices on remote 2

(VWDEOLVKLQJ�D�GDWD�FRQQHFWLRQ
• $SSOLFDWLRQ��&RQVWUXFW�D�GDWD�UHTXHVW�

7KH�EDVLF�UHTXHVW�LQFOXGHV�WKH�DGGUHVV�REMHFW�QHHGHG�WR�ORFDWH��WKH�SDUDP�
HWHU��DQG�VSHFLILHV�WKH�GDWDVHUYHU�REMHFW�WR�EH�XVHG�ZLWK�WKH�UHTXHVW�

• $SSOLFDWLRQ��&UHDWH�FOLHQW�
7KH�DSSOLFDWLRQ�FUHDWHV�D�FOLHQW�DQG�LQLWLDOLVHV�LW�ZLWK�WKH�GDWD�UHTXHVW�

• &OLHQW��&UHDWH�WUDQVSRUW
,I�WKH�UHTXHVW�LV�IRU�D�VLQJOH�IURQW�HQG�WKH�FOLHQW�FUHDWHV�D�WUDQVSRUW�REMHFW
DQG�VHQGV�WKH�UHTXHVW�WR�WKH�WUDQVSRUW�

• ,I�WKH�UHTXHVW�LV�D�SDFNHW�UHTXHVW�FRQWDLQLQJ�UHTXHVWV�IRU�PXOWLSOH�IURQW�HQGV�
WKH�SDFNHW�UHTXHVW�LV�VSOLW�LQWR�PXOWLSOH�SDFNHW�UHTXHVWV��HDFK�FRQWDLQLQJ�D
UHTXHVW�IRU�D�VLQJOH�IURQW�HQG�

• 7UDQVSRUW��&UHDWH�GDWD�VHUYHU
7KH�WUDQVSRUW�QRZ�FRQQHFWV�WR�WKH�&RQ6\V�NHUQHO�RQ�WKH�FRPSXWHU�VSHFL�
ILHG�E\�WKH�UHTXHVW��7KH�UHFHLYLQJ�VLGH�RI�WKH�WUDQVSRUW�ORDG�DQG�FUHDWH�WKH
GDWD�VHUYHU�VSHFLILHG�E\�WKH�UHTXHVW�

• 'DWD�6HUYHU��5HJLVWHU�DW�GHYLFH�
,I�D�GDWD�VHUYHU�LV�D�VLQJOH�SDUDPHWHU�GDWD�VHUYHU�LW��UHJLVWHUV�LWVHOI�RQ�WKH
GHYLFH�DGGUHVVHG�E\�WKH�UHTXHVW��DQG�HVWDEOLVKHV�D�FRQQHFWLRQ�WR�WKH�WUDQV�
SRUW�OD\HU�IRU�FRPPXQLFDWLRQ�RI�GDWD�EHWZHHQ�LWVHOI�DQG�WKH�FOLHQW�

• 3DFNHW�GDWD�VHUYHU�
$�VSHFLDO�GDWDVHUYHU��WKH�SDFNHW�VHUYHU��KDQGOHV�WKH�SDFNHW�UHTXHVW��,W�LV�WKH
SDFNHW�GDWD�VHUYHU�WKDW�LV�UHVSRQVLEOH�IRU�WKH�PDFKLQH�GHSHQGHQW�VRUWLQJ
DQG�UHPRWH�FRQQHFWLRQ�PHQWLRQHG�DERYH�



([SHULHQFHV�&RQFOXVLRQ
• 6LPSOH�GHVLJQ

7KH�REMHFW�RULHQWHG�DSSURDFK�KDV�UHVXOWHG�LQ�D�KLJKO\�IOH[�
LEOH�DQG�PRGXODU�GHVLJQ��ZKHUH�IURQW�HQG�DQG�FOLHQW
FRPSXWHUV�KDYH�LGHQWLFDO�FRUH�VRIWZDUH��$�YHU\�OLPLWHG
QXPEHU�RI�EDVH�REMHFWV�GHILQHV�WKH�FRUH�RI�WKH�V\VWHP�

• 3HUIRUPDQFH
3URYLGHV�UHDO�WLPH��DQDORJXH��IHHOLQJ�IRU�RSHUDWRUV���W\SL�
FDO�XSGDWH�UDWHV�DUH���+]�

• 6WDELOLW\
• :LQGRZV�17��VHUYHUV��IURQW�HQGV���64/�VHUYHU��QHWZRUN�
9HU\�JRRG���DOPRVW�QR�IDLOXUHV�

• &RQ6\V��5HDVRQDEOH�
• )URQW�HQG�ZLWK�3&'RFW��*RRG���DOPRVW�QHYHU�GRZQ�
• &RQVROH�3&·V��$SSOLFDWLRQV�PD\�IDLO���EXW�WKH�NHUQHO
RQ�WKH�3&�VXUYLYHV�LQ�PRVW�FDVHV�

• /LPLWDWLRQV
• 6WURQJ�WLHV�WR�:LQGRZV�17�	�0)&�
• $W�WKH�PRPHQW�QR�LQWHUIDFH�WR�RWKHU�SODWIRUPV�
• 1RW�GULYHUV�IRU�DOO�KDUGZDUH��HVSHFLDOO\�ROG�KDUGZDUH�

0RUH�LQIRUPDWLRQ
• KWWS���ZZZ�LVD�DX�GN�&RQ6\V

7KLV�LV�WKH�KRPHSDJH�RI�WKH�WKH�&RQ6\V�V\VWHP��+HUH�\RX
ZLOO�ILQG�DOO�WKH�RQOLQH�GRFXPHQWDWLRQ�

• KWWS���ZZZ�LVD�DX�GN�&RQ6\V�SGI�,&$/(3&6��3RVWHU�SGI
7KLV�SRVWHU�

• KWWS���ZZZ�LVD�DX�GN�&RQ6\V�SGI�,&$/(3&6$UWLFOH�SGI
7KH�DFFRPSDQ\LQJ�DUWLFOH�

• KWWS���ZZZ�LVD�DX�GN�&RQ6\V�SGI�(3$&��&RQV\V3RVWHU�SGI
(3$&���&RQ6\V�SRVWHU�

• KWWS���ZZZ�LVD�DX�GN�&RQ6\V�SGI�(3$&���WXS��J�&RQ6\V��SGI
(3$&���&RQ6\V�DUWLFOH���RYHUYLHZ�



'LJLSRW
7R�DFKLHYH�DQ�¶DQDORJXH�IHHO·�ZKHQ�FRQWUROOLQJ�WKH�SDUDP�
HWHUV��HDFK�FRQVROH�FRPSXWHU�KDV�D�ER[�ZLWK�WZR�GLJLWDO
SRWHQWLRPHWHUV��ZKLFK�FDQ�EH�XVHG�WR�DGMXVW�WKH�WZR�DFWLYH
SDUDPHWHUV�LQ�WKH�&RQVROH�FRQWURO�EDU�
• :RUNV�E\�VHQGLQJ�PHVVDJHV�WR�WKH�DFWLYH�ZLQGRZ�
• &RQQHFWV�GLUHFWO\�WR�D�VWDQGDUG�VHULDO�SRUW�
• &DQ�EH�LQVWDOOHG�DV�D�VHUYLFH�
• :LWK�EXWWRQV�IRU�SXVK�DQG�SRS�SDUDPHWHU�VHWWLQJV��DQG�IRU�VHOHF�

WLRQ�RI�DFWLYH�FRQWURO�SDUDPHWHUV�

([DPSOHV�RI�FOLHQW�SURJUDPV

&RQVROH
0DLQ�SURJUDP�WR�GLVSOD\�DQG�DGMXVW�SDUDPHWHUV�
• 0DFKLQH�LQGHSHQGHQW���DOO�FRQVROH�SDJHV�DUH�IXOO\�GH�

ILQHG�LQ�WKH�64/�GDWDEDVH�
• 7ZR�FRQWURO�EDUV�ZLWK�¶DQDORJXH·�GLVSOD\�RI�WZR�SDUDPH�

WHUV��(DFK�RQH�VHOHFWDEOH�IURP�D�OLVW�RI���SDUDPHWHUV�
• ¶$QDORJXH�IHHO·�WKURXJK�GLJLWDO�SRWHQWLRPHWHUV�
• 0L[HG�JUDSKLF�DQG�WH[W��EDVHG�VHOHFWLRQV�
• 'UDJ�	�'URS�RI�SDUDPHWHUV�WR�FRQWURO�EDUV�RU�RWKHU�&RQ�

6\V�DSSOLFDWLRQV�



'DWDORJJHU
$�JHQHUDO�SXUSRVH�SURJUDP�WR
ORJ�UXQ�WLPH�GDWD�YDOXHV�WR�WKH
64/�GDWDEDVH�
• /RJJLQJ�FRQGLWLRQV��ELQDU\

DQG�IORDWLQJ�SRLQW�UDQJHV��
• 5DWHV�XS�WR���+]�

5H6WR
$�JHQHUDO�SXUSRVH�SURJUDP�WR
VWRUH�DQG�UHVWRUH�SDUDPHWHUV�RQ
WKH�V\VWHP�
• 8SORDG�SDUDPHWHUV�IURP�RQH�RU�PRUH

PDFKLQHV��RU�PDFKLQH�SDUWV��
• 'RZQORDG�SDUDPHWHUV�VSHFLILHG�LQ�D

VHTXHQFH�ILOH�

%HDP3ORW
$�VSHFLILF�SURJUDP�WR�SORW
EHDP�FXUUHQW�DQG�OLIHWLPHV
GXULQJ�HOHFWURQ�UXQV�

5DPS&RQWURO
$�JHQHUDO�SXUSRVH�SURJUDP�WR
SHUIRUP��VORZ��UDPSLQJ�RI�SD�
UDPHWHUV�
• 5DPS�IORDWLQJ�SRLQW�YDOXHV�LQ

HLWKHU�VSHFLILHG�WLPH�RU�DW
VSHFLILHG�UDWH�

• &DQ�DOVR�VHW�ELQDU\�YDOXHV�
• &DQ�ZDLW�IRU�VSHFLILHG�HYHQWV�
• 5DWHV�XS�WR���+]�



'DWDEDVH�(GLWRU
$�V\VWHP�SURJUDP�WR�HDVH
VHWXS�DQG�PDLQWHQDQFH�RI
WKH�V\VWHP�GDWDEDVH�
• 2EMHFW�RULHQWHG�HGLWLQJ

RI�WKH�&RQ6\V�WDEOHV��
EDVHG�RQ�GHVFULSWLRQ
WDEOHV�

• (DVH�PDLQWHQDQFH�DQG
VHFXUH�GDWD�LQWHJULW\�

• 8VHG�WRJHWKHU�ZLWK�$F�
FHVV�IRU�HGLWLQJ�&RQ6\V
64/�GDWD�

&RQ6\V0DQDJHU
7KH�V\VWHP�VHWXS�SURJUDP�
• 6SHFLILFDWLRQ�RI�V\VWHP

GDWDEDVH�DQG�FRPPXQLFD�
WLRQ�SURWRFRO�

• 6SHFLILFDWLRQ�RI�ZKLFK�FRP�
SXWHUV�SDUWLFLSDWH�LQ�WKH
V\VWHP�

• 6SHFLILFDWLRQ�RI�ZKLFK�GH�
YLFHV�WR�EH�ORDGHG�RQ�SDUWL�
FLSDWLQJ�FRPSXWHUV�

• 6HWXS�RI�GHYLFHV�RQ�WKH�SDU�
WLFLSDWLQJ�FRPSXWHUV�



&RPPHUFLDO�7RROV
3ROLF\��&RPPHUFLDO�WRROV�XVHG�ZKHQHYHU�SRVVLEOH�

���)DVW�GHYHORSPHQW�F\FOH��SURIHVVLRQDO�ORRN�
����/LPLWDWLRQV��ERXQG�WR�RQH�VROXWLRQ��

• 0LFURVRIW�9LVXDO�&������
7KH�SULPDU\�GHYHORSPHQW�WRRO��7KH�FRQWURO�V\VWHP
KDV�D�VWURQJ�WLH�WR�0)&��0LFURVRIW�)RXQGDWLRQ
&ODVVHV��7KH�FRPPXQLFDWLRQ�SURWRFRO�LV�EDVHG�RQ
SLSHV��DQ�LQWULQVLF�SDUW�RI�:LQGRZV�17�

• 0LFURVRIW�64/�VHUYHU
8VHG�WR�VWRUH�DOO�FRQILJXUDWLRQ�GDWD�

• 0LFURVRIW�([FHO
8VHG�DQ�HGLWRU�IRU�WKH�'$)�ILOHV��IXQFWLRQ�WDEOHV��

• &RPSRQHQW�:RUNV��1DWLRQDO�,QVWUXPHQWV�
$FWLYH;�FRQWUROV��XVHG�IRU�SORWWLQJ�DQG�WHFKQLFDO
FRQWUROV�

• &9,��1DWLRQDO�,QVWUXPHQWV�
&DQ�EH�FRPSLOHG�LQWR�WKH�&RQ6\V�FRGH��8VHG�IRU�GH�
YLFH�GULYHUV�DQG�VRPH�GLVSOD\V��$OVR�XVHG�DV�PDWKH�
PDWLFDO�OLEUDU\�

• :::�%URZVHU
8VHG�IRU�GRFXPHQWDWLRQ��DQG�IRU�VWDWXV�GLVSOD\��,Q
WKH�IXWXUH�SRVVLEO\�DOVR�IRU�FRQWURO��-DYD��

• 9LVXDO�%DVLF��([FHO��/XSULVH�'HOSKL��/DE9LHZ�HWF�
,V�VXSSRUWHG�WKURXJK�WKH�&RQ6\V$3,��D�:LQGRZV
'//��DQG�WKH�$&23�$FWLYH;�LQWHUIDFH�IRU�XVHU�SUR�
JUDPV��


