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$EVWUDFW�
/DUJH�VFDOH�QHWZRUNV�RI� HPEHGGHG�GHYLFHV�SUHVHQW� D� FKDOOHQJH�
LQ� WHUPV� RI� SHUIRUPDQFH� PDQDJHPHQW� DQG� RWKHU� TXDOLW\� RI�
VHUYLFH� LVVXHV�� VXFK� DV� VHFXULW\� RU� WUDQVDFWLRQ� PDQDJHPHQW��
&XUUHQW� FRPPHUFLDO� RII�WKH�VKHOI� VRIWZDUH� GHVLJQHG� IRU� XVH� LQ�
WKH� ,QWHUQHW� HQYLURQPHQW� KDV� DOUHDG\� KDG� WR� IDFH� WKH� VDPH�
FKDOOHQJHV� LQ� D� JHQHUDO�SXUSRVH� FRPSXWLQJ� HQYLURQPHQW�� :H�
SURYLGH� DQ� RYHUYLHZ� RI� H[LVWLQJ� HQWHUSULVH� DUFKLWHFWXUHV�� :H�
WKHQ� SURSRVH� DQ� DUFKLWHFWXUH� IRU� WKH� HPEHGGHG� GHYLFH� GRPDLQ�
WKDW� DGDSWV� H[LVWLQJ� HQWHUSULVH� WHFKQRORJLHV� E\� VHSDUDWLQJ�
IXQFWLRQDOLW\� DQG� VHUYLFHV� LQWR� D� HPEHGGHG� GHYLFH� ZRUOG� DQG�
JHQHUDO�SXUSRVH� FRPSXWLQJ�ZRUOG� WKDW� FRPPXQLFDWH� YLD�GHYLFH�
SUR[LHV��:H� DOVR� GLVFXVV� LWV� DSSOLFDWLRQ� WR� DQ� DUFKLWHFWXUH� WKDW�
XVHV�WKH�*356�PRELOH�SKRQH�QHWZRUN�DV�D�QHWZRUN�OD\HU���

.H\ZRUGV�� � (PEHGGHG� 'HYLFH�� (QWHUSULVH� $UFKLWHFWXUH��
0LGGOHZDUH��&OXVWHULQJ��)DLORYHU��6&$'$��*356��*60��

�

�� ,QWURGXFWLRQ�

7KHUH� LV�FRQVLGHUDEOH� LQWHUHVW� LQ�YHU\�VPDOO�� OLJKWZHLJKW��
HDVLO\� QHWZRUNHG� FRPSXWLQJ� DQG� VHQVLQJ� GHYLFHV� WKDW�
VKRXOG�OHDG�WR�XELTXLWRXV�FRPSXWLQJ�ZKHUH�LQ�IXWXUH�PRVW�
DSSOLDQFHV�DUH�QHWZRUNHG���

*HOVLQJHU� ������� DUJXHV� WKHUH� LV� DQ� H[SHFWDWLRQ� WKDW�
0RRUH
V�/DZ�FDQ�EH� H[SDQGHG�EH\RQG� MXVW�PRUH�� IDVWHU��
FKHDSHU� WUDQVLVWRUV� WR� D� PXFK� EURDGHU� VHW� RI� SRWHQWLDO�
W\SHV� RI� GHYLFHV� WKDW� FDQ� EH� LQWHJUDWHG� GLUHFWO\� LQWR�
VLOLFRQ� DQG� EULQJ� WKH� YROXPH� HFRQRPLFV� DVVRFLDWHG�ZLWK�
VLOLFRQ� WR� RWKHU� W\SHV� RI� IXQFWLRQDOLW\�� LQ� SDUWLFXODU��
VHQVRUV�� ZLUHOHVV�� DQG� RSWLFDO� FRPSRQHQWV�� *HOVLQJHU� LV�
GHVFULELQJ�D�SURMHFW�PDUNHWHG�DV�5DGLR�)UHH� ,QWHO�ZKHUH�
WKH� JRDO� LV� WR� GULYH� UDGLRV� GLUHFWO\� LQWR� VLOLFRQ� VR� WKDW�
HYHU\�SURFHVVRU�WKDW�LV�EXLOW�KDV�D�GLUHFWO\�LQWHJUDWHG�UDGLR�
FDSDELOLW\�� � 7KLV� DLP� LV� GULYLQJ� ZLUHOHVV� FRQQHFWLYLW\� WR�
WKH�SRLQW�ZKHUH�LW
V�HVVHQWLDOO\�DQ�LQFUHPHQWDO�FRVW�RI�]HUR�
WR�KDYH�UDGLR�RU�FRPPXQLFDWLRQV�FDSDELOLWLHV���

$V�FRVW�GHFUHDVHV��LW�EHFRPHV�DQ�DWWUDFWLYH�SURSRVLWLRQ�WR�
FRPSOHWHO\� LQVWUXPHQW� DQ� HQYLURQPHQW�� 7KH� &6,52�
6PDUW�6SDFHV�SURMHFW��������HQYLVLRQV�PLOOLRQV�RI�VPDOO��
HPEHGGHG�GHYLFHV�SHUPHDWLQJ�DQ�HQYLURQPHQW��VXFK�DV�D�

�����������������������������������������������������������

&RS\ULJKW� �� ������ $XVWUDOLDQ� &RPSXWHU� 6RFLHW\�� ,QF�� 7KLV�
SDSHU� DSSHDUHG� DW�:RUNVKRS� RQ�:HDUDEOH�� ,QYLVLEOH�� &RQWH[W�
$ZDUH�� $PELHQW�� 3HUYDVLYH� DQG� 8ELTXLWRXV� &RPSXWLQJ��
$GHODLGH�� $XVWUDOLD�� &RQIHUHQFHV� LQ� 5HVHDUFK� DQG� 3UDFWLFH� LQ�
,QIRUPDWLRQ�7HFKQRORJ\��9RO������(GLWRUV��&KULV�-RKQVRQ��3DXO�
0RQWDJXH�DQG�&KULV�6WHNHWHH��5HSURGXFWLRQ�IRU�DFDGHPLF��QRW�
IRU�SURILW�SXUSRVHV�SHUPLWWHG�SURYLGHG�WKLV�WH[W�LV�LQFOXGHG��

EXLOGLQJ�RU�YHKLFOH��DQG�SURYLGLQJ�ODUJH�DPRXQWV�RI�ILQH�
JUDLQHG�LQIRUPDWLRQ���

�7KH�LVVXH�WKHQ�DULVHV�DV�WR�KRZ�WKLV�PXOWLWXGH�RI�GHYLFHV�
ZLWK� OLPLWHG� SURFHVVLQJ� SRZHU� DQG� KXJH� YDULHW\� LQ�
IXQFWLRQDOLW\� FDQ� EH� KDUQHVVHG� ZLWKRXW� FRPSOH[LW\�
OLPLWLQJ�WKH�FDSDFLW\�RI�KXPDQV� WR�WDNH�DGYDQWDJH�RI�WKH�
RSSRUWXQLWLHV� FUHDWHG�� 2QH� DSSURDFK� LV� WR� WKLQN� RI� WKLV�
QHZ� DSSOLFDWLRQ� VSDFH� DV� D� EODQN� VODWH� UHTXLULQJ� WKH�
GHYHORSPHQW� RI� VRIWZDUH� VXSSRUW� V\VWHPV�� DUFKLWHFWXUHV�
DQG� PXOWL� DJHQW� V\VWHPV� DLPHG� DW� UHGXFLQJ� FRPSOH[LW\�
DQG�PDNLQJ�LW�HDV\�WR�FRQVWUXFW�XVHIXO�DSSOLFDWLRQV�XVLQJ�
PXOWLSOH� FRRSHUDWLQJ� GHYLFHV�� $QRWKHU� LV� WR� ORRN� DW�
H[LVWLQJ�VROXWLRQV�WR�VLPLODU�SUREOHPV�LQ�WKH�,QWHUQHW�DQG�
HQWHUSULVH� GRPDLQV�� ZKHUH� FRPPHUFLDO� RII�WKH�VKHOI�
�&276�� VRIWZDUH� LV� FRPPRQ�� DQG� FRQVLGHU� ZD\V� WKDW�
H[LVWLQJ�WHFKQRORJLHV�FDQ�EH�DGDSWHG�DQG�GHSOR\HG�WR�WKLV�
QHZ�DSSOLFDWLRQ�DUHD���

7KH� SULQFLSDO� GLIIHUHQFHV� LQ� WKH� HPEHGGHG� GHYLFHV�
GRPDLQ� IURP� WKH� LQWHUQHW� GRPDLQ� DUH� OLNHO\� WR� EH�
LQWHUDFWLRQ� ZLWK� WKH� SK\VLFDO� ZRUOG�� ORZ� EDQGZLGWK�
FRPPXQLFDWLRQV��XQUHOLDEOH�LQWHUPLWWHQW�FRPPXQLFDWLRQV��
DQG� ORZ� SURFHVVLQJ� SRZHU� GXH� WR� WKH� UHTXLUHPHQW� IRU�
PLQLPDO�FRVW�RI�HPEHGGHG�GHYLFHV��:H� LGHQWLI\�H[LVWLQJ�
WHFKQRORJLHV�� DUFKLWHFWXUHV� DQG� DSSURDFKHV� WKDW� FDQ� EH�
DGDSWHG� WR� SURYLGH� VROXWLRQV� LQ� WKH� HPEHGGHG� GHYLFHV�
GRPDLQ�� $GDSWDWLRQV� RI� VRPH� H[LVWLQJ� WHFKQRORJLHV� IRU�
WKH�HPEHGGHG�GHYLFHV�GRPDLQ�DUH�SURSRVHG�DQG�SUHVHQWHG�
LQ� WKH� FRQWH[W� RI� DQ� LQIUDVWUXFWXUH� ZH� KDYH� EXLOW� WKDW�
XWLOLVHV� WKH� *60� PRELOH� SKRQH� QHWZRUN� IRU�
FRPPXQLFDWLQJ�ZLWK� VLPSOH�SURJUDPPDEOH�GHYLFHV��7KLV�
DUFKLWHFWXUH�DOORZV�FRPSOH[�VXSHUYLVRU\�FRQWURO�DQG�GDWD�
DFTXLVLWLRQ� �6&$'$�� DSSOLFDWLRQV� WR� EH� EXLOW� XWLOLVLQJ�
VKDUHG� QHWZRUN� LQIUDVWUXFWXUH� WR� FRPPXQLFDWH� ZLWK�
GLVWULEXWHG�GHYLFHV�WKDW�PRQLWRU�DQG�DFW�RQ�WKH�ZRUOG����

�� &XUUHQW� (QWHUSULVH� $UFKLWHFWXUHV� DQG�
7HFKQRORJ\�

&XUUHQW� HQWHUSULVH� V\VWHPV� DUH� GHVLJQHG� WR� KDQGOH� ODUJH�
ZRUNORDGV� XVLQJ� VWUDWHJLHV� VXFK� DV� UHSOLFDWLRQ� DQG�
FOXVWHULQJ�� 7KH� ZRUOG�FXS� ZHEVLWH� KDQGOHG� ������������
KLWV� LQ� D� GD\� �%%&�� �������&KLX� ������� UHSRUWV� WKDW� WKH�
:LPEOHGRQ� ZHEVLWH� KDQGOHG� �������� KLWV� LQ� D� PLQXWH��
*RRJOH� ������� URXWLQHO\� KDQGOHV� ������������ UHTXHVWV� D�
GD\���

)LJXUH� �� VKRZV� D� W\SLFDO� ZHE�VLWH� FRQILJXUDWLRQ� IRU� H�
EXVLQHVV�� ,QFRPLQJ� UHTXHVWV� DUH� URXWHG� WR� ZHE� VHUYHUV��
ZLWK� WKH� URXWHU� KDQGOLQJ� ORDG� EDODQFLQJ� IRU� WKH� ZHE�
VHUYHUV�� 7KH� ZHE� VHUYHUV� XVH� D� FOXVWHU� RI� DSSOLFDWLRQ�
VHUYHUV� WR� KDQGOH� WKH� FRPSOH[� �QRQ� ILOH�VHUYLQJ� DVSHFWV��



RI�WKH�ZHE�SDJHV�WKDW�WKH\�SURGXFH��%XVLQHVV�ORJLF��VXFK�
DV� KRZ� WR� KDQGOH� RUGHUV� DQG� TXHULHV�� UHVLGHV� LQ� WKH�
DSSOLFDWLRQ� VHUYHUV��7KH� DSSOLFDWLRQ� VHUYHUV� DOVR�PDQDJH�
UHVRXUFHV�� VXFK� DV� WKUHDGV�� FDFKLQJ� DQG� GDWDEDVH�
FRQQHFWLRQV� WR� SURYLGH� WKH� EHVW� WKURXJKSXW�� 7KH�
DSSOLFDWLRQ�VHUYHUV�XVH�D�GDWDEDVH�WR�VWRUH�SHUVLVWHQW�GDWD��
.H\�DWWULEXWHV�RI�WKLV�DUFKLWHFWXUH�DUH��

• 5HSOLFDWLRQ� DQG� )DLORYHU�� &ULWLFDO� FRPSRQHQWV��
VXFK�DV�WKH�GDWDEDVH�DQG�URXWHU�DUH�UHSOLFDWHG��VR�
WKDW�LI�D�FRPSRQHQW�IDLOV��WKHUH�LV�D�³KRW�EDFNXS´�
ZDLWLQJ� WR� WDNH� RYHU�ZLWK� WKH� VDPH� LQIRUPDWLRQ�
DV�WKH�IDLOHG�FRPSRQHQW���

• &OXVWHULQJ�� &RPSRQHQWV� WKDW� PDQDJH� PDQ\�
UHTXHVWV� DUH� FOXVWHUHG�� &OXVWHUV� JURXS� WRJHWKHU�
PXOWLSOH� FRSLHV� RI� D� FRPSRQHQW� LQWR� D� VLQJOH�
ORJLFDO� XQLW�� &OLHQWV� WDON� WR� WKH� FOXVWHU� DQG� WKH�
FOXVWHU� EDODQFHV� ORDG� EHWZHHQ� WKH� FOXVWHUHG�
FRPSRQHQWV�� ,I� D� FRPSRQHQW� IDLOV�� WKH� FOXVWHU�
UHGLVWULEXWHV� ZRUN� WR� RWKHU� FRPSRQHQWV� LQ� WKH�
FOXVWHU�JLYLQJ�IDLORYHU��

7HVWLQJ� E\� %UHEQHU� HW�� DO�� ������� RI� DSSOLFDWLRQ� VHUYHUV�
VKRZV� WKDW� D� FOXVWHU� RI� WZR� DSSOLFDWLRQ� VHUYHUV� ��[����
0+]� ;HRQ� &38V�� DQG� D� GDWDEDVH� VHUYHU� ��[���� 0+]�
;HRQ�&38V��VKRZV�D�WKURXJKSXW�RI������WUDQVDFWLRQV�SHU�
VHFRQG��6XFK�KDUGZDUH�LV�UHDGLO\�DYDLODEOH�±�DQG�DOUHDG\�
VRPHZKDW� RXW� RI� GDWH� ±� PDNLQJ� D� PLOOLRQ� VHQVRUV�

SURGXFLQJ�D�UHDGLQJ�HYHU\�ILYH�PLQXWHV�DFKLHYDEOH��XVLQJ�
H[LVWLQJ�V\VWHPV�RQ�FRPPRGLW\�KDUGZDUH���

)LJXUH� �� VKRZV� DQ� DOWHUQDWLYH� DUFKLWHFWXUH� WR� WKH�
DSSOLFDWLRQ�VHUYHU�DUFKLWHFWXUH�VKRZQ�LQ�)LJXUH����,Q�WKLV�
DUFKLWHFWXUH�� PHVVDJHV� DUH� VHQW� WR� D� FOXVWHU� RI� PHVVDJH�
RULHQWHG� PLGGOHZDUH� �0R0�� VHUYHUV�� 7KH� 0R0� FOXVWHU�
WKHQ� SXEOLVKHV� WKH�PHVVDJHV� WR� LQWHUHVWHG� DSSOLFDWLRQV� ±�
RQH� RI� ZKLFK� PD\� VDYH� LW� WR� D� GDWDEDVH�� &OXVWHULQJ� LQ�
0R0�VHUYHV�D�VLPLODU�SXUSRVH�WR�FOXVWHULQJ�LQ�DSSOLFDWLRQ�
VHUYHUV��ORDG�EDODQFLQJ�DQG�IDLORYHU��

7HVWLQJ�E\�*UHHQILHOG�HW��DO���������RI��XQFOXVWHUHG��0R0�
VHUYHUV� VKRZV� WKDW� WKURXJKSXWV� RI� ����� PHVVDJHV� SHU�
VHFRQG�DUH�SRVVLEOH�RQ�D�VLQJOH�����0+]�&38�V\VWHP��

���� 4XDOLW\�RI�6HUYLFH�$WWULEXWHV�

(QWHUSULVH� V\VWHPV� DUH� ODUJHO\� GHVLJQHG� WR� HQVXUH�
DGHTXDWH�TXDOLW\�RI�VHUYLFH��4R6��LQ�WKH�IDFH�RI�XQUHOLDEOH�
DQG� ORDGHG� FRPSRQHQWV�� ,Q� 6&$'$� V\VWHPV�� 4R6�
DWWULEXWHV�ZLOO�RIWHQ�QHHG�WR�EH�EXLOW�RXW�RI�FROOHFWLRQV�RI�
XQUHOLDEOH�� LQWHUPLWWHQW� HPEHGGHG� GHYLFHV� DQG� WKHLU�
FRQWURO� V\VWHPV�� 7\SLFDO� 4R6� DWWULEXWHV� DYDLODEOH� LQ�
HQWHUSULVH� V\VWHPV�� DQG� WKHLU� DSSOLFDWLRQ� WR� 6&$'$�
V\VWHPV��DUH��

• *XDUDQWHHG� 'HOLYHU\�� 'DWD� IURP� VHQVRUV� QHHGV�
WR�EH�GHOLYHUHG��HYHQ�LQ�WKH�IDFH�RI�D�WHPSRUDU\�
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E
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FRPSRQHQW�RU�QHWZRUN�IDLOXUH��

• $YDLODELOLW\�� 6HUYHUV� IRU� VHQVRU� GDWD� DUH� DOZD\V�
DYDLODEOH�WR�UHFHLYH�DQG�SURFHVV�GDWD��

• 7UDQVDFWLRQV�� *URXSV� RI� VHQVRUV� DQG� DFWXDWRUV�
QHHG�WR�DFKLHYH�D�FRQVLVWHQW�VWDWH��RU�UROO�EDFN�WR�
WKH�LQLWLDO�VWDWH�LI�D�FRPSRQHQW�IDLOV��

• 3HUIRUPDQFH��/DWHQF\� WLPHV� IRU� VHQVRU� UHDGLQJV�
DUH�ERXQGHG��6XIILFLHQW�WKURXJKSXW�WR�KDQGOH�WKH�
YROXPH�RI�GDWD�IORZLQJ�WKURXJK�WKH�FHQWUDO�KRVW�
LV�SURYLGHG��,Q�RYHUORDGHG�FRQGLWLRQV��PHVVDJHV�
RU�UHTXHVWV�DUH�TXHXHG�DQG�PDQDJHG�HIILFLHQWO\��

• 6HFXULW\�� $XWKHQWLFDWLRQ�� SHUPLVVLRQ� SROLF\� DQG�
GDWD� VHFXULW\� LV� PDLQWDLQHG� LQ� DQ� HQYLURQPHQW�
ZKHUH� PRELOH� VHQVRUV� FDQ� HQWHU� DQG� OHDYH� WKH�
6&$'$�VSDFH��

1RW� DOO� RI� WKHVH� DWWULEXWHV�PD\� EH� UHTXLUHG� LQ� D� VSHFLILF�
6&$'$� V\VWHP� DQG� DOO� RI� WKHVH� DWWULEXWHV� FDQ� EH� EXLOW�
LQWR� D� 6&$'$� V\VWHP� GXULQJ� GHVLJQ� DQG� SURJUDPPLQJ��
7KHUH� DUH� DOVR� VRPH� 4R6� DWWUULEXWHV�� VXFK� DV� WKH�

LQWHJUDWLRQ� RI� SRRU� TXDOLW\� GDWD�� ZKLFK� DUH� QRW�
HQFRXQWHUHG� LQ� WKH�HQWHUSULVH�GRPDLQ�DQG�DUH�QRW�SDUW�RI�
WKH� QRUPDO� 4R6� DWWULEXWHV� SURYLGHG� E\� VXFK� V\VWHPV��
+RZHYHU�� HQWHUSULVH� &276� V\VWHPV� WHQG� WR� SURYLGH� D�
QXPEHU�RI�4R6�DWWULEXWHV�DV�FRQILJXUDEOH�RSWLRQV��HDVLQJ�
WKH�VRIWZDUH�GHYHORSPHQW�ORDG��

1DWXUDOO\��VXSSO\LQJ�LPSURYHG�4R6�H[DFWV�D�SULFH��,Q�DQ�
H[WUHPH� FDVH�� LQ� RQH� RI� WKH� 0R0� VHUYHUV� WHVWHG� E\�
*UHHQILHOG�HW�DO����������FKDQJLQJ�IURP�QRQ�JXDUDQWHHG�WR�
JXDUDQWHHG�GHOLYHU\�UHGXFHG�WKURXJKSXW�IURP������WR�����
PHVVDJHV� SHU� VHFRQG�� +RZHYHU�� WKH� VDPH� SULFH� FDQ� EH�
H[SHFWHG� LQ� DQ\� V\VWHP� DQG� &276� VRIWZDUH� LV� XVXDOO\�
FDUHIXOO\�WXQHG�WR�H[WUDFW�PD[LPDO�SHUIRUPDQFH��

�� $SSO\LQJ� &XUUHQW� 7HFKQRORJLHV� WR� WKH�
(PEHGGHG�'HYLFHV�6FHQDULR�

+RZ�FDQ�WKHVH�H[LVWLQJ�WHFKQRORJLHV�EH�DSSOLHG�WR�VXSSRUW�
ODUJH�QXPEHUV�RI�HPEHGGHG�GHYLFHV"�

&RQVLGHU�WKH�DUFKLWHFWXUDO�PRGHO�VKRZQ�LQ�)LJXUH����7KH�
V\VWHP�LV�GLYLGHG�LQWR�ZRUOGV��WKH�HPEHGGHG�V\VWHP�ZRUOG�
�(6:�� DQG� WKH� JHQHUDO� SXUSRVH� V\VWHP�ZRUOG� �*36:���
7KH� JHQHUDO� SXUSRVH� V\VWHP� ZRUOG� LV� IRU� VRIWZDUH� WKDW�
UXQV�RQ�JHQHUDO�SXUSRVH�FRPSXWHUV��VXFK�DV�DQ�RIILFH�3&�
RU� EHWWHU�� DQG� KDV� DFFHVV� WR� ORZ� FRVW� PHGLXP� WR� KLJK�
VSHHG� SHUPDQHQW� QHWZRUN� FRQQHFWLRQV� ����.� DQG� XS���
7KH�HPEHGGHG�V\VWHP�ZRUOG�LV�IRU�HPEHGGHG�GHYLFHV�WKDW�
FDQQRW� RSHUDWH� GLUHFWO\� LQ� WKH� LQWHUQHW� ZRUOG� GXH� WR�
UHVRXUFH� OLPLWDWLRQV�±�VPDOO�PHPRU\�VSDFHV���.�±����.�
RI�FRGH�PHPRU\�����.�±���.�RI�GDWD�PHPRU\��DQG�ORZ�WR�
PHGLXP�VSHHG��KLJK�FRVW�QHWZRUNV��

*DEHO� DQG� /LW]� ������� KDYH� DOVR� UHFRJQLVHG� WKH�
GHVLUDELOLW\� RI� VHSDUDWLQJ� WKH� (6:� IURP� WKH�*36:�DQG�
KDYH�VXJJHVWHG�DQ�DUFKLWHFWXUH�ZKHUH�GHYLFHV�FRQWDLQ�DQ�
HPEHGGHG� ZHE� VHUYHU� WKDW� FRPPXQLFDWHV� RQO\� ZLWK� D�

PDLQ� VHUYHU�� $OO� GHYLFH� LQWHUDFWLRQV� DUH� YLD� WKH� PDLQ�
VHUYHU��7KHLU�SURSRVHG�DUFKLWHFWXUH�DOORZV�GHYLFH�SROOLQJ�
EXW� GRHVQ¶W� SURYLGH� IRU� HYHQW� GULYHQ� FRPPXQLFDWLRQV�
IURP�GHYLFHV� WR� DSSOLFDWLRQV��6LPLODUO\�%HUJVWURP�HW�� DO��
������� GHVFULEH� DQ� DUFKLWHFWXUH� DLPHG� DW� KRPH�
DXWRPDWLRQ� DQG� ZKLFK� DOVR� DLPV� WR� DFKLHYH� D� OD\HULQJ�
EHWZHHQ�WKH�(6:�DQG�WKH�*36:��7KH\�GHVFULEH�D� WKUHH�
WLHU� DUFKLWHFWXUH� ZLWK� VHQVRUV� DQG� DFWXDWRUV�
FRPPXQLFDWLQJ� ZLWK� D� FRQWUROOHU� WKH\� FDOO� WKH� KRPH�
JDWHZD\� ZKLFK� LQ� WXUQ� FRPPXQLFDWHV� ZLWK� D� KRVWHG�
VHUYLFH�WKH\�FDOO�WKH�JOREDO�KRPH�VHUYHU��7KH�KRPH�VHUYHU�
PDQDJHV�XS�WR���������KRPH�JDWHZD\V�DQG�DOORZV�KRPH�
RZQHUV� FRQILJXUH� WKHLU� KRPH� JDWHZD\� DQG� PRQLWRU� DQ\�
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DFWLYLW\�LQ�WKH�KRPH�WKDW�LV�UHSRUWHG�E\�WKH�KRPH�JDWHZD\�
WR� WKH� KRVWHG� VHUYLFH�� 7KLV� DUFKLWHFWXUH� LV� VSHFLILFDOO\�
DLPHG� DW� KRPH� DXWRPDWLRQ� DSSOLFDWLRQV�� � 7KH� KRPH�
JDWHZD\� FRPPXQLFDWHV� WR� VHQVRUV� DQG� VZLWFKHV� XVLQJ�
UHVLGHQWLDO�QHWZRUN�SURWRFRO�RU�RWKHU�QRQ�,3�SURWRFROV��,I�
WKH� ,3� SURWRFRO� ZDV� XVHG� WR� FRPPXQLFDWH� GLUHFWO\� ZLWK�
VHQVRUV� DQG� VZLWFKHV�� WKH� KRPH� JDWHZD\� FRXOG� EH�
UHPRYHG��+RZHYHU��WKH�KRPH�JDWHZD\�DOVR�KRVWV�FRQWURO�
ORJLF��ZKLFK�LI�LW�ZHUH�ORFDWHG�RQ�WKH�JOREDO�KRPH�VHUYHU�
ZRXOG�FHDVH�WR�EH�DYDLODEOH�ZKHQ��FRPPXQLFDWLRQV�IURP�
WKH�KRPH�ZHUH�QRW�IXQFWLRQLQJ��

7KH�GHYLFH�SUR[LHV�SURYLGH�WKH�OLQN�EHWZHHQ�WKH�(6:�DQG�
WKH�*36:���7KH�SXUSRVH�RI�WKH�GHYLFH�SUR[\�LV�WR�RIIORDG�
IXQFWLRQDOLW\� IURP� WKH� GHYLFH� WR� WKH� SUR[\� VR� WKDW� WKH�
QRUPDO�*36:�DXWKHQWLFDWLRQ��HQFU\SWLRQ��PXOWLWKUHDGLQJ��
FRPSLOLQJ��DSSOLFDWLRQ�PDQDJHPHQW�HWF�FDQ�EH�GRQH�LQ�DQ�
HQYLURQPHQW�ZLWK�WKH�SURFHVVLQJ�SRZHU�WR�VXSSRUW�LW��7KLV�
HQDEOHV� GHYLFHV� WR� KDYH� DQ� DEVROXWHO\� PLQLPDO�
IXQFWLRQDOLW\�� 7KH� GHYLFH� PXVW� LQWHUIDFH� WR� WKH� SK\VLFDO�
HQYLURQPHQW� WR� VHQVH� RU� DFW� RQ� LW� DV� ZHOO� DV� SURYLGH�
VXIILFLHQW�FRPSXWLQJ�SRZHU�WR�SURYLGH�ORFDO�FRQWURO�ORRSV�
DQG� WR� VXPPDULVH� VHQVRU� GDWD� VR� WKDW� RQO\� VXPPDULVHG�
GDWD� LV� WUDQVIHUUHG� DFURVV� WKH� FRPPXQLFDWLRQV� QHWZRUN��
)RU� H[DPSOH� D� WHPSHUDWXUH� VHQVRU� PLJKW� VDPSOH� WKH�
WHPSHUDWXUH����WLPHV�D�VHFRQG�EXW�RQO\�FRPPXQLFDWH�WKH�
WHPSHUDWXUH� ZKHQ� LW� KDG� FKDQJHG� E\� PRUH� WKDQ� RQH�
GHJUHH� VLQFH� SUHYLRXVO\� DGYLVHG� RU� D� GHYLFH� PLJKW� EH�
FRPPDQGHG� WR� PRYH� DQ� DFWXDWRU� WR� D� VHW� SRLQW� EXW� WKH�
DFWXDO� SRVLWLRQ� FRQWURO� LV� SURYLGHG� E\� D� SURJUDPPDEOH�
GHYLFH� FRQWURO� ORRS� ZLWK� D� IUHTXHQF\� RI� NLORKHUW]�� /RZ�
FRVW� PLFUR� FRQWUROOHUV� RSHUDWLQJ� LQ� VOHHS� PRGH� PRVW� RI�
WKH� WLPH�FDQ�SURYLGH� WKLV� OHYHO�RI� IXQFWLRQDOLW\��:KHUH�D�
GHYLFH� LV� VXIILFLHQWO\� SRZHUIXO� WR� SURYLGH� WKH�
IXQFWLRQDOLW\�RWKHUZLVH�SURYLGHG�E\�D�GHYLFH�SUR[\�LW�FDQ�
RSHUDWH� ZLWKRXW� D� SUR[\� DQG� LV� UHSUHVHQWHG� LQ� WKH� VDPH�
ZD\�DV�WKH�GHYLFH�SUR[\���

,Q� WKH� DUFKLWHFWXUH� SURSRVHG� D� SUR[\� FDQ� FRQQHFW� WR� D�
GHYLFH�XVLQJ�D�UDQJH�RI�GLIIHUHQW�GHYLFH�SURWRFROV�UXQQLQJ�
RQ�WRS�RI�,3�SURWRFRO�WKURXJK�ORDGDEOH�GHYLFH�LQWHUIDFHV��
6LPLODUO\�� D� SUR[\� VXSSRUWV� D� UDQJH� RI� JHQHUDO�SXUSRVH�
SURWRFROV� WKURXJK� ORDGDEOH� LQWHUIDFHV�� � 7KH� GLDJUDP�
VKRZV� D� SUR[\� SURYLGLQJ� D� PHVVDJLQJ� LQWHUIDFH� WR� D�
PHVVDJH� RULHQWDWHG� PLGGOHZDUH� V\VWHP�� 7KH� 0R0�
SURYLGHV� D� SXEOLVK�VXEVFULEH� LQWHUIDFH�� $SSOLFDWLRQV� WKDW�
ZLVK� WR� UHFHLYH� GDWD� VXEVFULEH� WR� D� SDUWLFXODU� FKDQQHO��
'DWD� LV�PDGH� DYDLODEOH� E\� SXEOLVKLQJ� LW� WR� WKDW� FKDQQHO��
$V� VKRZQ� RQ� WKH� GLDJUDP� PXOWLSOH� DSSOLFDWLRQV� FDQ�
VXEVFULEH�FRQFXUUHQWO\�WR�D�VLQJOH�GDWD�PHVVDJH�FKDQQHO��

7KUHH�SRVVLEOH�DSSOLFDWLRQV�DUH�VKRZQ��$W�WKH�ERWWRP�LV�D�
GDWD� SHUVLVWHQFH� VHUYLFH�� 7KLV� VHUYLFH� VXEVFULEHV� WR�
VHOHFWHG� GDWD� FKDQQHOV� DQG� UHFRUGV� SXEOLVKHG� GDWD� LQ� D�
UHODWLRQDO�GDWDEDVH��,W�KDV�D�ZHE�SURWRFRO�EDVHG�LQWHUIDFH�
WKDW�DOORZV�KXPDQV�RU�SURJUDPV�WR�TXHU\�WKH�SHUVLVWHQFH�
VHUYLFH���

,Q�WKH�PLGGOH�LV�DQ�DSSOLFDWLRQ�WKDW�LV�XVLQJ�WKH�OLYH�GDWD�
IURP�WKH�GHYLFHV��,W�VXEVFULEHV�WR�WKH�GHVLUHG�FKDQQHO�DQG�
SURFHVVHV�WKH�GDWD�DV�LW�LV�SXEOLVKHG��

$W�WKH�WRS�LV�D�ZHE�LQWHUIDFH�WR�WKH�OLYH�GDWD��7KLV�UHTXLUHV�
D�VFULSW�WR�EH�UXQQLQJ�RQ�WKH�FOLHQW�WR�DFFHSW�WKH�SXEOLVKHG�
GDWD�DQG�UHQGHU�LW��

6LPLODU�DSSURDFKHV� WR� WKRVH�FXUUHQWO\�XVHG�IRU�HQWHUSULVH�
LQIRUPDWLRQ�V\VWHPV�FDQ�EH�XVHG�WR�VFDOH�WKLV�DUFKLWHFWXUH�
WR�HQDEOH�D�VLQJOH�VHUYLFH�SURYLGHU�WR�VXSSRUW�KXQGUHGV�RI�
WKRXVDQGV� RI� GHYLFHV�� 5HSOLFDWHG� URXWHUV�� VXFK� DV� WKH�
&LVFR� ������ VHULHV� URXWHUV�� KDQGOH� WKH� LQWHUIDFH� WR�
GHYLFHV�� 7KH� URXWHU� IXQFWLRQ� SURYLGHV� D� KLJK� UHOLDELOLW\�
VLQJOH� SRLQW� RI� LQWHUIDFH� IRU� WKH� GHYLFHV�� 7KH� UHTXLUHG�
PHVVDJLQJ�WKURXJKSXW�LV�REWDLQHG�IURP�D�FOXVWHU�RI�GHYLFH�
SUR[LHV� UXQQLQJ� RQ� D� PXOWLSOH� KDUGZDUH� V\VWHP��'XH� WR�
WKH� URXWHU�� WKH� GHYLFHV� DSSHDU� WR� VHH� D� VLQJOH� GHYLFH�
SUR[\�� ,I� D� SDUWLFXODU� GHYLFH� SUR[\� KDUGZDUH� SODWIRUP�
IDLOV��WKH�URXWHU�IXQFWLRQ�DQG�GHYLFH�SUR[\�FOXVWHU�UH�URXWH�
DFWLYLW\� WR� RWKHU� GHYLFH� SUR[LHV�� 7\SLFDO� 0R0� V\VWHPV�
KDYH�D�OLPLWHG�WKURXJKSXW�FDSDFLW\��RI�WKH�RUGHU�RI�����V�
RI�PHVVDJHV�SHU�VHFRQG���7KLV�UDWH�FDQ�EH�VFDOHG��E\�XVLQJ�
PXOWLSOH�SURFHVVRUV�IRU�WKH�0R0�DQG�E\�FOXVWHULQJ�0R0�
VHUYHUV�� 6RSKLVWLFDWHG� 0R0� V\VWHPV�� VXFK� DV�
7,%�5HQGH]YRXV� RU� ,%0� :HE6SKHUH04�� SURYLGH� WKLV�
IDFLOLW\�RXW�RI�WKH�ER[��

$� VHUYLFH� SURYLGHU� PD\� FKRRVH� WR� RIIHU� WKH� GDWD�
SHUVLVWHQFH�VHUYLFH�DV�SDUW�RI� WKH� VHUYLFH��$JDLQ� WKLV�FDQ�
EH�VFDOHG�XVLQJ�VRIWZDUH� WHFKQRORJ\�DOUHDG\�GHSOR\HG�LQ�
RWKHU�DUHDV��

0DQ\�RI�WKH�VRIWZDUH�WHFKQRORJ\�LQIUDVWUXFWXUH�LVVXHV�RQ�
WKH� *36:� SDUW� RI� WKH� DUFKLWHFWXUH� UHODWH� WR� DSSO\LQJ�
H[LVWLQJ� WHFKQRORJLHV� LQ� D� VOLJKWO\�GLIIHUHQW�PDQQHU��7KH�
PDMRU�GHVLJQ�WDVN�LQ�WKH�(6:�LV�WR�GHWHUPLQH�LI�DQG�KRZ�
FRQFHSWV� IURP� WKH� *36:� FDQ� EH� DSSOLHG�� JLYHQ� WKH�
UHVRXUFH� FRQVWUDLQWV�� ,W� ZRXOG� EH� KLJKO\� GHVLUDEOH� LI� WKH�
VRIWZDUH� UXQQLQJ� RQ� WKH� GHYLFHV�ZDV� HDVLO\� DEOH� WR� WDNH�
DGYDQWDJH�RI�VHUYLFHV�VXFK�DV��

• 0HVVDJH� SDVVLQJ� IDFLOLWLHV�� DXWRPDWLF�
VHOHFWLRQ�UHVHOHFWLRQ� RI� SUR[LHV�� VWRUH� DQG�
IRUZDUG� RI� PHVVDJH� GXULQJ� FRPPXQLFDWLRQ�
RXWDJHV�� WUDQVDFWLRQV� FRYHULQJ� VHQVLQJ� RI� GDWD�
IURP�PXOWLSOH� VHQVRUV� DQG�RU� UHTXHVWV� UHTXLULQJ�
PXOWLSOH�DFWLRQV��

• 0HDQV� WR� DGGUHVV� DXWKHQWLFDWLRQ� RI� GHYLFHV��
DXWKRULVDWLRQ�IRU�DFFHVV�WR�GHYLFH�VHUYLFHV��VXFK�
DV� UH�SURJUDPPLQJ�� DQG� FRQILGHQWLDOLW\� RI�
PHVVDJH�GDWD��

$W� WKH� DSSOLFDWLRQ� OHYHO�� PHWKRGRORJLHV� IRU� WKH�
FRQVWUXFWLRQ� RI� GLVWULEXWHG� DSSOLFDWLRQV� UXQQLQJ� DFURVV�
PDQ\� OHYHOV� RI� VFDOH�� SRZHU� DQG� KDUGZDUH� QHHG� WR� EH�
GHYHORSHG��,Q�WKH�HQWHUSULVH�DSSOLFDWLRQ�DUHD��DSSOLFDWLRQV�
DUH� RIWHQ� GHSOR\HG� LQWR� FRQWDLQHUV� WKDW� VXSSO\� V\VWHP�
PDQDJHPHQW� DQG� 4R6� DWWULEXWHV�� ,GHDOO\�� DQ� DSSOLFDWLRQ�
ZULWWHQ�IRU�WKH�PRGHO�VKRZQ�LQ�)LJXUH���ZRXOG�EH�ZULWWHQ�
WR�EH�LQGHSHQGHQW�RI�WKH�H[DFW�FRQILJXUDWLRQ�LQ�WKH�VDPH�
ZD\� WKDW� D� SURJUDP� ZULWWHQ� LQ� D� KLJK�OHYHO� ODQJXDJH� LV�
KDUGZDUH� DQG� SODWIRUP� LQGHSHQGHQW�� 7KH� V\VWHP� LWVHOI�
ZRXOG� EH� UHVSRQVLEOH� IRU� SDUWLWLRQLQJ� DQG� GLVWULEXWLQJ� D�
GHSOR\HG�DSSOLFDWLRQ�DFURVV�WKH�(6:�DQG�WKH�*36:��7KH�
GHSOR\HG� DSSOLFDWLRQ� ZRXOG� DOVR� EH� LQVWUXPHQWHG� �WR�
SUHYHQW� KRVWLOH�RU�EXJJ\�FRGH�GDPDJLQJ� WKH� LQWHJULW\�RI�
WKH�V\VWHP��DQG�DXJPHQWHG�ZLWK�FRGH�DVSHFWV�WKDW�SURYLGH�
4R6�� 0XOWLSOH� DSSOLFDWLRQV� PD\� QHHG� WR� EH� UXQ�
VLPXOWDQHRXVO\��ZLWK�WKH�V\VWHP�PDQDJLQJ�WKH�SDFNDJLQJ�
RI�PXOWLSOH�VRIWZDUH�FRPSRQHQWV�LQWR�D�VLQJOH�GHYLFH��7KH�



GHYHORSPHQW�RI�VXFK�D�OHYHO�RI�VRSKLVWLFDWLRQ�LV�DQ�DUHD�RI�
RQJRLQJ�UHVHDUFK��

���� $Q� ,PSOHPHQWDWLRQ� 8VLQJ� WKH� 0RELOH�
3KRQH�1HWZRUN��

:LUHOHVV� FRQQHFWLYLW\� DW� ]HUR� LQFUHPHQWDO� FRVW� DV�
GLVFXVVHG� LQ� WKH� LQWURGXFWLRQ� LV� QRW� \HW� DYDLODEOH��
3UREDEO\� WKH� FORVHVW� VHUYLFH� FXUUHQWO\� DYDLODEOH� LV� WKH�
*356�SDFNHW�VZLWFKHG�GDWD�VHUYLFH�SURYLGHG�E\�WKH�*60�
PRELOH� SKRQH� QHWZRUN� DQG� RIWHQ� UHIHUUHG� WR� DV� D� ���*�
PRELOH� SKRQH� QHWZRUN�� ,W� LV� D� SUHFXUVRU� WR� WKH� KLJKHU�
VSHHG�SDFNHW�VZLWFKHG�VHUYLFHV�WKDW�ZLOO�EHFRPH�DYDLODEOH�
RYHU�WKH�QH[W�IHZ�\HDUV�DQG�ZKLFK�DUH�RIWHQ�UHIHUUHG�WR�DV�
�*�PRELOH�SKRQH�QHWZRUNV��8OWLPDWHO\�WKH��*�QHWZRUN�LV�
OLNHO\� WR�EH�H[WHQGHG� WR�DG�KRF�VXE�QHWZRUNV� WR�DFKLHYH�
WKH�ORZ�SRZHU�5)�FRPPXQLFDWLRQV�UHTXLUHG�IRU�ORQJ�OLIH�
EDWWHU\�SRZHUHG�HPEHGGHG�GHYLFHV���

:H� KDYH� LPSOHPHQWHG� D� VXEVHW� RI� WKH� DUFKLWHFWXUH�
GHVFULEHG�DERYH��VKRZQ�LQ�)LJXUH����ZKLFK�LV�DYDLODEOH�DW�
KWWS���PRELOH�DFW�FPLV�FVLUR�DX��(WKHUQHW�QHWZRUNV�DQG�WKH�
*356�QHWZRUN�DUH�XVHG�WR�FRPPXQLFDWH�EHWZHHQ�GHYLFH�
SUR[LHV�DQG� ORZ�FRVW�PLFUR�FRQWUROOHUV� WKDW� LQWHUDFW�ZLWK�
WKH� SK\VLFDO� ZRUOG�� � 7KH� HOHPHQWV� LQ� )LJXUH� �� FXUUHQWO\�
LPSOHPHQWHG�DUH��

• 7KH� GHYLFHV� ZLWK� GLIIHULQJ� YHUVLRQV� FRQQHFWHG�
E\� HWKHUQHW� DQG� *356�� 7KH� *356� FRQQHFWHG�
GHYLFHV� DUH� GHVFULEHG� E\� 0D\HU� DQG� 7D\ORU�
�������DQG�DUH�UHSURJUDPPDEOH�RYHU�WKH�DLU��

• $Q�LQVWDQFH�RI�WKH�GHYLFH�SUR[\�EDVHG�RQ�D�3&�
DQG� DEOH� WR� VXSSRUW� ODUJH� QXPEHUV� RI� GHYLFHV�
DOVR�GHVFULEHG�E\�0D\HU�DQG�7D\ORU���������

• $� GDWD� SHUVLVWHQFH� VHUYLFH� EDVHG� DURXQG� D�
UHODWLRQDO� GDWDEDVH� DFFHVVLEOH� YLD� +773� DQG�
SURYLGLQJ�GDWD�LQ�;0/�IRUPDW���

• $GGLWLRQDO� VHUYLFHV�� IRU� H[DPSOH� DQ� 606�
PHVVDJH�VHQGLQJ�IDFLOLW\�DQG�DQ�LQFRPLQJ�SKRQH�
FDOO�PRQLWRULQJ�VHUYLFH���

+70/�DQG�;0/�RYHU�+773� LQWHUIDFHV� DUH� SURYLGHG� WR�
LQWHUIDFH� IURP� WKH� *36:� WR� WKH� GHYLFH� SUR[\� DQG� WR�
FRQILJXUH� DQG� LQWHUDFW� ZLWK� QHWZRUNHG� VXSSRUW� VHUYLFHV��
&RPPXQLFDWLRQ�IURP�WKH�GHYLFH�SUR[\�WR�GHYLFHV�LV�YLD�D�

SURWRFRO�ZH�KDYH�GHYHORSHG�UXQQLQJ�RYHU�D�SHUPDQHQWO\�
PDLQWDLQHG�7&3�,3�FRQQHFWLRQ��

$�GHYLFH�FRQQHFWHG�WR�WKH�,QWHUQHW�YLD�*356�LV�DVVLJQHG�D�
SULYDWH� ,3� DGGUHVV� WKDW� LV� QRW� µYLVLEOH¶� WR�RWKHU�QRGHV�RQ�
WKH�,QWHUQHW��7KLV�LV�QRW�D�UHTXLUHPHQW�RI�*356�EXW�LV�WKH�
ZD\� WHOHFRPPXQLFDWLRQ� SURYLGHUV� JHQHUDOO\� LPSOHPHQW�
*356� GXH� LQ� SDUW� WR� WKH� QXPEHU� RI� PRELOH� SKRQH�
KDQGVHWV� H[FHHGLQJ� DGGUHVVHV� DYDLODEOH� LQ� WKH� ,3Y��
DGGUHVV� VSDFH�� 7KH� LQYLVLELOLW\� RI� GHYLFHV� IURP� WKH�
LQWHUQHW�DQG�WKH�H[FHOOHQW�LQEXLOW�VHFXULW\�SURYLGHG�E\�WKH�
*60�QHWZRUN�LQ�WKH�5)�SRUWLRQ�RI�WKH�QHWZRUN�SURYLGHV�D�
KLJK� OHYHO� RI� VHFXULW\� EHWZHHQ� D� GHYLFH� DQG� LWV� SUR[\�
ZLWKRXW� DGGLQJ� DGGLWLRQDO� OD\HUV� RI� VHFXULW\� EHLQJ�
UHTXLUHG��:KHQ�D�GHYLFH�LQLWLDWHV�D�FRQQHFWLRQ�WR�D�SXEOLF�
QRGH�� WUDIILF�SDVVHV� WKURXJK�D�QHWZRUN�DGGUHVV� WUDQVODWRU�
�1$7��� 7KH� UHPRWH� QRGH� VHHV� WKH� 1$7�� QRW� WKH�
RULJLQDWLQJ� QRGH� DV� WKH� VRXUFH� RI� WKH� FRQQHFWLRQ�� 7KH�
JDWHZD\�DFWV�DV�D�FRQGXLW�EHWZHHQ�WKH�SXEOLF�,QWHUQHW��DQG�
DOO�RI�WKH�GHYLFHV�WKDW�KDYH�SULYDWH�,3�DGGUHVVHV��7KXV�WKH�
GHYLFH� LV� UHTXLUHG� WR� PDNH� WKH� FRQQHFWLRQ� RXWZDUGV��
UDWKHU� WKDQ� ZDLWLQJ� IRU� D� SUR[\� WR� FRQWDFW� LW�� 2QFH� WKH�
FRQQHFWLRQ� LV� HVWDEOLVKHG�� GDWD� FDQ� EH� VHQW� LQ� ERWK�
GLUHFWLRQV��VLQFH�7&3�FKDQQHOV�DUH�IXOO�GXSOH[����

$� VXIILFLHQWO\� ODUJH� SURSRUWLRQ� RI� WKH� DUFKLWHFWXUH� KDV�
EHHQ�LPSOHPHQWHG�WR�PDNH�LW�SRVVLEOH�WR�FRQVWUXFW�XVHIXO�
DSSOLFDWLRQV� DQG� YDULRXV� DSSOLFDWLRQV� KDYH� EHHQ�
FRQVWUXFWHG� ZLWK� WKLV� LQIUDVWUXFWXUH�� 2QH� RI� WKHVH�
DSSOLFDWLRQV�� FRQVWUXFWHG� WR� GHPRQVWUDWH� D� ODUJH�
SURSRUWLRQ� RI� WKH� DYDLODEOH� IXQFWLRQDOLW\�� LV� FRQWURO� RI� D�
WZLQ�ZDWHU�WDQNV�PRGHO��7KH�PRGHO��GHVFULEHG�E\�7DQ�DQG�
7D\ORU��������KDV�YDOYHV�FRQWUROOLQJ�ZDWHU�IORZ�LQWR�RQH�
RI� WZR�OLQNHG�WDQNV��7KH�YDOYHV�DUH�FRQWUROOHG� WKURXJK�D�
ZHE� EURZVHU� LQWHUIDFH� �VKRZQ� LQ� )LJXUH� ���� DYDLODEOH� DW�
KWWS���PRELOH�DFW�FPLV�FVLUR�DX�VPV��WDQNV�6&$'$�
&RQWURO�&RPSDFW�DVS��$V�DQ�DOWHUQDWLYH��WKH�YDOYHV�FDQ�EH�
FRQWUROOHG� E\� GLDOOLQJ� QXPEHUV� RQ� D� PRELOH� SKRQH� DQG�
UHFHLYLQJ�VWDWXV�LQIRUPDWLRQ�YLD�606�PHVVDJHV��
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)LJXUH���%URZVHU�LQWHUIDFH�IRU�WZLQ�WDQNV�PRGHO�

�� &RQFOXVLRQV�DQG�)XWXUH�:RUN�

6HSDUDWLQJ�ODUJH�VFDOH�QHWZRUNV�RI�HPEHGGHG�GHYLFHV�LQWR�
DQ�HPEHGGHG�V\VWHPV�ZRUOG�DQG�JHQHUDO�SXUSRVH�V\VWHPV�
ZRUOG�DOORZV�WKH�XVH�RI�HQWHUSULVH�&276�VRIWZDUH�LQ�WKH�
IRUP�RI�DSSOLFDWLRQ�VHUYHUV��PHVVDJH�RULHQWHG�PLGGOHZDUH�
DQG�ZHE�VHUYHUV��(QWHUSULVH�&276�VRIWZDUH�SURYLGHV�KLJK�
OHYHOV� RI� SHUIRUPDQFH� DQG� XVHIXO� TXDOLW\� RI� VHUYLFH�
DWWULEXWHV�� HDVLQJ� WKH� GHYHORSPHQW� RI� QHWZRUNV� RI�
HPEHGGHG�V\VWHPV�DQG��SRWHQWLDOO\��PDQDJLQJ�PLOOLRQV�RI�
HPEHGGHG�GHYLFHV��

$Q�H[DPSOH� LPSOHPHQWDWLRQ�SURYLGHV�D�SURWRW\SH�RI� WKLV�
DSSURDFK��7KH�LPSOHPHQWDWLRQ�XVHV�WKH�*60�QHWZRUN�WR�
FRQQHFW�WR�SURJUDPPDEOH�GHYLFHV�DQG�XVHV�GHYLFH�SUR[LHV�
OLQNHG� WR� &276� ZHE� VHUYHUV� DQG� GDWDEDVHV�� :KLOH�
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