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5REHUW�%DW ãHN�DQG�,YDQ�.RSHþHN
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0DVDU\N�8QLYHUVLW\

%RWDQLFNi���D���������%UQR��&]HFK�5HSXEOLF
H�PDLO��[EDWXVHN#IL�PXQL�F]��NRSHFHN#IL�PXQL�F]�

KWWS���ZZZ�IL�PXQL�F]�a[EDWXVHN���KWWS���ZZZ�IL�PXQL�F]�aNRSHFHN�

$EVWUDFW

6RPH� DVSHFWV� RI� WKH� XVHU� LQWHUIDFHV� DQG� VSRNHQ� ODQJXDJH� GLDORJXH� V\VWHPV� GHYHORSHG� IRU
YLVXDOO\�LPSDLUHG�XVHUV�DUH�SUHVHQWHG�LQ�WKH�SDSHU��)LUVW��ZH�GLVFXVV�VSHFLILF�UHTXLUHPHQWV�RI
YLVXDOO\� LPSDLUHG� XVHUV� WR� XVHU� LQWHUIDFHV� RI� DSSOLFDWLRQV� DQG� GLDORJXH� V\VWHPV�� 7KH� SDSHU
IXUWKHU�GHDOV�ZLWK�VRPH�VSHFLILF�HOHPHQWV�RI� WKH�GLDORJXH�V\VWHP�GHVLJQ� WKDW�FDQ�EH�XVHG� WR
HQKDQFH�WKH�HIIHFWLYHQHVV�RI�WKH�FRPPXQLFDWLRQ�EHWZHHQ�EOLQG�XVHU�DQG�GLDORJXH�V\VWHPV�

1H[W�� WKH� EDVLF� FRPPXQLFDWLRQ� PRGXOH� XVHG� LQ� WKH� GLDORJXH� V\VWHPV� ZH� DUH� SUHVHQWO\
GHYHORSLQJ�LV�RXWOLQHG��:H�DOVR�SUHVHQW�D�EULHI�GHVFULSWLRQ�RI�WZR�DSSOLFDWLRQV�GHYHORSHG�E\
WKH�1DWXUDO�/DQJXDJH�3URFHVVLQJ�*URXS�DW� WKH�)DFXOW\�RI� ,QIRUPDWLFV��0DVDU\N�8QLYHUVLW\
%UQR��WKH�GLDORJXH�SURJUDPPLQJ�V\VWHP�',$/2*�DQG�WKH�VSHHFK�RULHQWHG�K\SHUWH[W�V\VWHP
$8',6��%RWK�V\VWHPV�DUH�GHYHORSHG�SULPDULO\�IRU�YLVXDOO\�LPSDLUHG�XVHUV��HVSHFLDOO\�IRU�EOLQG
SURJUDPPHUV�DQG�VWXGHQWV�

���,QWURGXFWLRQ

$OWKRXJK� SUHVHQW� VRIWZDUH� V\VWHPV� DUH� RIWHQ� YHU\� VRSKLVWLFDWHG� DQG� XVHU�IULHQGO\�� WKH\� DUH
XVXDOO\� QRW� YHU\� FRQYHQLHQW� IRU� YLVXDOO\� LPSDLUHG� SHRSOH�� 7KH� UHDVRQ� LV� LQ� WKH� JUDSKLFDO
LQWHUIDFH� DQG� DEVHQFH� RI� WKH� IHDWXUHV� IXOILOOLQJ� VSHFLDO� QHHGV� RI� WKH� EOLQG� SHRSOH�� 6SHHFK
V\QWKHVL]HU�DQG��VFUHHQ�DFFHVV����VFUHHQ�UHDGHU���VRIWZDUH�VWLOO�UHSUHVHQWV�EDVLF�IDFLOLWLHV�WKDW
DUH�XVHG�E\�EOLQG�XVHUV�WR�REWDLQ�LQIRUPDWLRQ�E\�PHDQV�RI�FRPSXWHU�

7KH� SUHVHQW� GHYHORSPHQW� LQ� KXPDQ�FRPSXWHU� LQWHUDFWLRQ� DQG� VSRNHQ� ODQJXDJH� GLDORJXH
V\VWHPV��HVSHFLDOO\�PXOWL�PRGDOLW\�DQG�SURJUHVV�WRZDUGV�OHVV�HUURU�SURQH�VSHHFK�UHFRJQLWLRQ�
EULQJV�QHZ�KRSHV�DQG�H[SHFWDWLRQV�DQG�DOVR�QHZ�SUREOHPV��7KH�GHVLJQ�RI� VXLWDEOH�GLDORJXH
VWUDWHJLHV�ZKLFK�VHHPV�WR�EH�RQH�RI�WKH�FUXFLDO�SRLQWV�RI�WKH�GLDORJXH�V\VWHPV�GHYHORSPHQW�LV
HYHQ� PRUH� LPSRUWDQW� IRU� YLVXDOO\� LPSDLUHG� SHRSOH�� VXSSRUWLQJ� SHUVSLFXLW\� RI� WKH� YLVXDOO\
LPSDLUHG� XVHU�� 7KLV� DVSHFW� LV� HPSKDVL]HG� E\� WKH� IDFW� WKDW� IRU� YLVXDOO\� LPSDLUHG� SHRSOH
FRPSXWHUV�DUH�RQH�RI�WKH�PRVW�LPSRUWDQW�VRXUFHV�RI�LQIRUPDWLRQ�

���6SHFLILF�'HPDQGV�RQ�8VHU�,QWHUIDFHV�IRU�9LVXDOO\�LPSDLUHG

,Q�VRPH�DSSOLFDWLRQV��WKHUH�LV�DOPRVW�QR�GLIIHUHQFH�LQ�XVLQJ�WKH�XVHU�LQWHUIDFH�EHWZHHQ�VLJKWHG
DQG� YLVXDOO\� LPSDLUHG� XVHU�� 7KLV� LV�� IRU� H[DPSOH�� WKH� FDVH� RI� GLDORJXH� V\VWHPV� WKDW� DUH
DFFHVVLEOH� YLD� WHOHSKRQH�� +RZHYHU�� PDQ\� V\VWHPV� XVH� JUDSKLFV� DV� DQ� LPSRUWDQW� RXWSXW
LQIRUPDWLRQ� DQG� WKH\� PRVWO\� DOVR� GR� QRW� DVVXPH� WKDW� WKH� XVHU� LV� YLVXDOO\� LPSDLUHG� DQG
WKHUHIRUH�WKH\�LJQRUH�VSHFLILF�QHHGV�RI�VXFK�XVHUV��/HW�XV�ILUVW�VXPPDUL]H�EDVLF�VSHFLILF�QHHGV
RI�WKH�YLVXDOO\�LPSDLUHG�XVHU�



 � 7KH� V\VWHP� PXVW� HQDEOH� FRPIRUWDEOH� FRQWURO� E\� PHDQV� RI� FRPELQDWLRQ� RI� VSHHFK
FRPPDQGV�DQG�NH\ERDUG��KRW�NH\�FRPPDQGV���2I�FRXUVH��JUDSKLFV�FDQ�EH�XVHG�RQO\�LQ�D
VSHFLDO� ZD\� DV� DQ� DGGLWLRQDO� RXWSXW� IRU� WKH� XVHUV� WKDW� DUH� QRW� WRWDOO\� EOLQG�� 2WKHU
LQSXW�RXWSXW�GHYLFHV� FDQ�EH�XVHG� IRU� D� VSHFLILF� DSSOLFDWLRQ�SURYLGHG� WKDW� VXFK� D� W\SH� RI
FRPPXQLFDWLRQ�LV�HIIHFWLYH�

 � 6SHHFK� FRPPDQGV� VKRXOG� EH� VXSSRUWHG� E\� VSHHFK� �V\VWHP�GULYHQ�� FRPPDQG� GLFWLRQDU\
WKDW�DOORZV�WR�H[SUHVV�D�FRPPDQG�LQ�VHYHUDO�ZD\V��PDNLQJ�WKH�FRQWURO�RI�WKH�V\VWHP�PRUH
LQWXLWLYH�� 7KLV� LV� DOZD\V� XVHIXO�� EXW� HVSHFLDOO\� IRU� EOLQG� XVHUV� ZKHUH� WKH� SRVVLELOLW\� RI
LQWXLWLYH�FRQWURO�RI�WKH�V\VWHP�LV�HYHQ�PRUH�LPSRUWDQW�

 � (DV\�FXVWRPL]DWLRQ�DQG�FRQILJXUDWLRQ�LV�YHU\�LPSRUWDQW�IHDWXUH�RI� WKH�V\VWHP��HVSHFLDOO\
IRU� EOLQG� XVHUV� WKDW� RIWHQ� XVH� WKH� V\VWHP� IRU� D� ORQJ� WLPH�� 7KLV� LV� UHODWHG� WR� WKH� FRQWURO
FRPPDQGV�� PRGH� DQG� W\SH� RI� VSHHFK� V\QWKHVLV� RXWSXW�� LQIRUPDWLRQ� GDWD� VWUXFWXUH�� DQG
RWKHU�SURSHUWLHV�DQG�RSWLRQV�RI�WKH�V\VWHP�

 � ,W�LV�YHU\�LPSRUWDQW�WR�HQDEOH�WKH�XVHU�WR�REWDLQ�WKH�LQIRUPDWLRQ�TXLFNO\�DQG�WR�DOORZ�WR�JHW
DQ�LQIRUPDWLRQDO�RYHUYLHZ��7KLV�IHDWXUH�LV�VXSSRUWHG�E\�YDULRXV�RXWSXW�VSHHFK�PRGHV�DQG
RXWSXW� VSHHFK� UDWHV� DV� ZHOO� DV� E\� VSHHFK� VXPPDULHV�� DXGLR� JODQFHV�� HDUFRQV� DQG
HQYLURQPHQWDO�VRXQGV�

 � 7KH�RULHQWDWLRQ�RI�WKH�XVHU�VKRXOG�EH�VXSSRUWHG�E\�WKH�LQIRUPDWLRQ�DERXW�WKH�SRVLWLRQ�WKDW
LV�DOZD\V�DFFHVVLEOH�LQ�VSHHFK�IRUP�DV�ZHOO�DV�LQ�WKH�IRUP�RI�DXGLR�JODQFHV��HDUFRQV�DQG
HQYLURQPHQWDO�VRXQGV��VHH�QH[W�VHFWLRQ��

7KH�ODVW�WZR�SRLQWV�DUH�FORVHO\�UHODWHG�WR�WKH�SUREOHP�RI�WKH�GHVLJQ�RI�GLDORJXH�VWUDWHJ\�DQG
ZH�ZLOO�GLVFXVV�WKHP�LQ�PRUH�GHWDLO�EHORZ�

��� 6SHFLILF� (OHPHQWV� RI� WKH� 'LDORJXH� 'HVLJQ� RI� WKH� %OLQG� 8VHU� 2ULHQWHG
6\VWHPV

$V�ZH�KDYH�SRLQWHG�RXW��RQH�RI�WKH�PRVW�LPSRUWDQW�SUREOHPV�ZH�PHHW�ZKHQ�GHVLJQLQJ�VSRNHQ
ODQJXDJH�GLDORJXH�V\VWHPV�IRU�EOLQG�XVHUV�LV�KRZ�WR�FRQYH\�D�YDULHW\�RI�SLHFHV�RI�LQIRUPDWLRQ
�VRPH� RI� WKHP� FDQ� WDNH� EDVLFDOO\� JUDSKLFDO� IRUP�� TXLFNO\� DQG� KRZ� WR� VXSSO\� VXIILFLHQW
LQIRUPDWLRQ�SURYLGLQJ� IXOO�RULHQWDWLRQ�RI� WKH�XVHU��7KH�PDLQ�ZD\�KRZ� WR�PDQDJH� WKLV� LV�� RI
FRXUVH��WR�XVH�VRXQG��,W�FDQ�EH�GRQH�LQ�WKH�IRUP�RI�

 � 6\QWKHVL]HG�YRLFH�SURGXFHG�E\�WKH�V\OODEOH�EDVHG�VSHHFK�V\QWKHVL]HU��7KLV�W\SH�RI�VRXQG
RXWSXW�FDQ�EH�XVHG�IRU�JHQHUDWLQJ�RXWSXW�PHVVDJHV�DQG�UHDGLQJ�WH[W�GDWD��7KH�XVHG�VSHHFK
V\QWKHVL]HU�VKRXOG�DSSO\�EDVLF�SURVRGLF�IHDWXUHV�WR�HQKDQFH�TXDOLW\�RI� WKH�VSHHFK�RXWSXW
DQG�WR�GLVWLQJXLVK�YDULRXV�W\SHV�RI�XWWHUDQFHV��,W�VKRXOG�EH�DOVR�DEOH�WR�XVH�YDULRXV�YRLFH
W\SHV�WKDW�FDQ�EH�FRQILJXUHG�E\�WKH�XVHU��9DULRXV�YRLFH�W\SHV�FDQ�EH�XVHG�WR�GLVWLQJXLVK
YDULRXV�W\SHV�RI�LQIRUPDWLRQ�

 � 6DPSOHG�YRLFH��ZKLFK�FDQ�EH�XVHG�IRU�DOO�IHHGEDFN�PHVVDJHV�WR�WKH�XVHU��9DULRXV�W\SHV�RI
VDPSOHG�YRLFHV�DUH�XVHG�WR�KHOS�WKH�XVHU�WR�GLVWLQJXLVK�YDULRXV�W\SHV�RI�PHVVDJHV�

 � 6RXQG�JHQHUDWHG� E\� WKH� VRXQG� V\QWKHVL]HU��0,',��ZDYH� WDEOHV� RU� VSHFLDO� VDPSOHV�� 7KLV
W\SH� RI� QRQ�VSHHFK� VRXQG� LV� XVHG� ILUVW� IRU� HQYLURQPHQWDO� VRXQGV� DSSOLHG� WR� SURYLGH
IHHGEDFN�WR�XVHU�DFWLRQV�>�@��>�@��VHFRQGO\�LW�FDQ�EH�XVHG�IRU�HDUFRQV��QRQ�VSHHFK�JODQFHV
XVHG�WR�JLYH�WKH�EOLQG�XVHU�DQ�RYHUYLHZ�E\�OLVWHQLQJ��>�@�

1RQ�VSHHFK�VRXQG�DQG�IOH[LEOH�XVH�RI�YDULRXV�W\SH�RI�WKH�VSHHFK�W\SH�FDQ�HVVHQWLDOO\�KHOS�WR
VSHHG�XS�WKH�FRPPXQLFDWLRQ��2Q�WKH�RWKHU�KDQG��LW�FDQ�DOVR�FRQIXVH�WKH�XVHU��LI�KH�RU�VKH�LV
QRW�IDPLOLDU�ZLWK�WKH�FRUUHVSRQGLQJ�PHDQLQJ��+HQFH��ZH�SURSRVH�WKH�VWUDWHJ\�WKDW�FRQVLVW�LQ�



 � 7KH�V\VWHP�KDV�WR�ILQG�RXW�ZKHWKHU�LW�FRPPXQLFDWHV�ZLWK�D�EHJLQQHU�RU�H[SHULHQFHG�XVHU�
,W�FDQ�EH�GRQH�HLWKHU�E\�GHWHFWLQJ�LW�IURP�XVHU�UHDFWLRQV�RU�E\�XVHU�GHFODUDWLRQ�

 � 'HSHQGLQJ� RQ� WKH� HVWDEOLVKHG� XVHU� H[SHULHQFH� PHDVXUH� WKH� V\VWHP� FKRRVHV� WKH
FRUUHVSRQGLQJ� VWUDWHJ\�� L�H�� FRPPXQLFDWLRQ� OHYHO� WKDW� FRPELQHV� H[SOLFLW� DQG� LPSOLFLW
LQIRUPDWLRQ�

 � ,Q� DQ\� WLPH�D�XVHU� FDQ�XVH� WKH�FRPPDQG�(;3/$,1�ZKLFK� H[SODLQV� WKH�PHDQLQJ�RI� WKH
LPSOLFLW�LQIRUPDWLRQ�DQG�WKHUHIRUH�OHDUQ�LW�E\�XVLQJ�WKH�V\VWHP�

 � 7KH�V\VWHP�FKHFNV� WKH�FRPPXQLFDWLRQ�� LI� LW�GHWHFWV� WKDW� WKH�XVHU� VKRZV� WHQGHQF\� WR�XVH
(;3/$,1� WRR� IUHTXHQWO\� �RU� LI� WKH� XVHU� GRHV� QRW� XVH�(;3/$,1� DW� DOO��� LW� VZLWFKHV� WKH
FRPPXQLFDWLRQ�OHYHO�

 � 7KH�XVHU�FDQ�VZLWFK�RII�WKH�DERYH�GHVFULEHG��UHJXODWLRQ��WR�HQDEOH�OHDUQLQJ�PRGH�RU�WR�VHW
WKH�FRPPXQLFDWLRQ�OHYHO�

���7KH�6WUXFWXUH�RI�D�6SHHFK�,QWHUIDFH�IRU�%OLQG�8VHUV

7KH�FRPPXQLFDWLRQ�VWUDWHJ\�GHVFULEHG�DERYH�KDV�WR�EH�VXSSRUWHG�E\�WKH�PRGXOH�ZKLFK�IRUPV
WKH� LQWHUIDFH� EHWZHHQ� WKH� GLDORJXH� RULHQWHG� DSSOLFDWLRQ� DQG� KDUGZDUH� GHYLFHV� DQG� VSHHFK
V\QWKHVL]HU� DQG� UHFRJQL]HU� WRROV�� 6WUXFWXUH� RI� VXFK� PRGXOH� LV� RXWOLQHG� LQ� )LJXUH� ��� 7KH
LQWHUIDFH�KDV�PRGXODU� VWUXFWXUH� DQG� XVHV� VRPH�SUHYLRXVO\� GHYHORSHG� WRROV�� WKH�776� V\VWHP
'(0267+(1(6�>�@��FRPPDQG�UHFRJQLWLRQ�PRGXOH�5&*�DQG�WKH�SURVRG\�GHWHFWLRQ�PRGXOH
>�@�� 7KH� LQWHUIDFH� LV� GHVLJQHG� WR� EH� UHXVDEOH� LQ� YDULRXV� NLQGV� RI� DSSOLFDWLRQV�� HVSHFLDOO\
LQ�WKH�',$/2*�V\VWHP��VHH�QH[W�VHFWLRQ��DQG�RWKHU�DSSOLFDWLRQV�IRU�YLVXDOO\�LPSDLUHG�XVHUV�

$Q�DSSOLFDWLRQ�FRPPXQLFDWHV�ZLWK�WKH�PDLQ�PRGXOH�� ,W� VHQGV� WR� WKH� LQWHUIDFH�VLPSOH
UHTXHVWV�OLNH�6D\�µ+HOOR��ZRUOG¶�RU�3OD\�µDVRXQG�ZDY¶��7KH�LQWHUIDFH�LQIRUPV�WKH�DSSOLFDWLRQ
DERXW�H[HFXWLQJ�LWV�UHTXHVWV��7KH�DSSOLFDWLRQ�FDQ�SDXVH��DQG�UHVXPH��VSHHFK�DW�DQ\�WLPH��7KH
LQWHUIDFH�DOVR�VHQGV�PHVVDJHV�WR�WKH�DSSOLFDWLRQ�ZKHQ�LW�UHFRJQL]HV�YRLFH�FRPPDQG�

�7KH�PDLQ�PRGXOH�RI�WKH�LQWHUIDFH�RSHUDWHV�ZLWK�WKH�VRXQG�GHYLFH�DQG�JXDUDQWHHV�WKDW
LW�LV�RSHQHG�IRU�LQSXW�DQG�RU�RXWSXW�ZKHQHYHU�LW�LV�QHHGHG��$Q�DSSOLFDWLRQ�UHTXHVWV�WR�SHUIRUP
VRPH�RSHUDWLRQV�E\� FDOOLQJ� D� VLPSOH� IXQFWLRQ��7KH�PDLQ�PRGXOH�RQO\�SURFHVVHV� WKH� UHTXHVW
DQG�GHOLYHUV�LW�WR�WKH�DSSURSULDWH�VXEPRGXOH��7KH�FRQWURO�LV�WKHQ�UHWXUQHG�WR�WKH�DSSOLFDWLRQ�
7KH� VXEPRGXOH� ZRUNLQJ� LQ� D� VHSDUDWH� WKUHDG� H[HFXWHV� WKH� UHTXHVW� DQG� LQIRUPV� WKH� PDLQ
PRGXOH�DERXW�WKH�FXUUHQW�VWDWH�RI�WKH�H[HFXWLRQ��7KH�PDLQ�PRGXOH�FDQ�LQIRUP��GHSHQGLQJ�RQ
WKH�FRQILJXUDWLRQ��WKH�DSSOLFDWLRQ�XVLQJ�D�PHVVDJH��7KH�DSSOLFDWLRQ�FDQ�XVH�D�PHVVDJH�KDQGOHU
WR�GLVSDWFK�WKH�PHVVDJH�

&RPPDQG� UHFRJQLWLRQ� PRGXOH� FRQWLQXRXVO\� ³OLVWHQV´� WR� WKH� LQSXW� GHYLFH� �XVXDOO\� D
PLFURSKRQH��DQG�WULHV�WR�UHFRJQL]H�D�FRPPDQG��:KHQ�LW�GHWHFWV�D�FRUUHFW�FRPPDQG�VWRUHG�LQ
LWV�GDWDEDVH��LW�LQIRUPV�WKH�PDLQ�PRGXOH��7KH�PDLQ�PRGXOH�JHQHUDWHV�WKH�DSSURSULDWH�PHVVDJH
DQG�VHQGV�LW�WR�WKH�DSSOLFDWLRQ�

7KH�PDLQ�PRGXOH�DOVR�FRRSHUDWHV�ZLWK�WKH�SURVRG\�GHWHFWLRQ�PRGXOH�WKDW�GLVWLQJXLVKHV
WKUHH� W\SHV� RI� LQWRQDWLRQ�� ULVLQJ�� OHYHO� DQG� IDOOLQJ�� $� FRPPDQG� VSRNHQ� ZLWK� WKH� ULVLQJ
LQWRQDWLRQ� LV� XQGHUVWRRG� WR� EH� D� GHPDQG� IRU� DVVLVWDQFH�� $� ZRUG� VSRNHQ� ZLWK� WKH� OHYHO
LQWRQDWLRQ�LV�LQWHUSUHWHG�DV�D�FRPPDQG�WKDW�ZLOO�EH�IROORZHG�E\�D�OLVW�RI�SDUDPHWHUV��RU�RQH�RI
WKHVH�SDUDPHWHUV�ZKHQ�VXFK�D�FRPPDQG�DOUHDG\�KDV�SUHFHGHG���$�ZRUG�SURQRXQFHG�ZLWK�WKH
IDOOLQJ�LQWRQDWLRQ�IRUPV�D�FRPPDQG�ZLWKRXW�SDUDPHWHUV�RU�WKH�ODVW�FRPPDQG�SDUDPHWHU�

6RXQG�JHQHUDWLRQ�PRGXOH�SURFHVVHV� WKH� WH[WV� SODFHG� WR� WKH� VXEPRGXOH� TXHXH� E\� WKH
PDLQ� PRGXOH�� 7KHVH� WDJJHG� WH[WV� LQFOXGH� UHTXHVWV� IRU� 776� V\VWHP� WR� V\QWKHVL]H� D� WH[W�



FRQILJXUDWLRQ�RI�WKH�V\QWKHVL]HU��FKDQJHV�RI�WKH�FXUUHQW�YRLFH��UDWH��YROXPH�HWF����UHTXHVWV�IRU
SOD\LQJ�DXGLR�ILOHV�RU�IRU�PL[LQJ�DXGLR�DQG�VSHHFK��6RXQG�PDQDJHU�PRGXOH�FDQ�HLWKHU�ORDG�DQ
DUELWUDU\�DXGLR�ILOH�RU�RQH�RI� WKH�SUHGHILQHG�VDPSOHG�VRXQGV��RU�VSHHFK�PHVVDJHV��VWRUHG� LQ
WKH�LQWHUQDO�PRGXOH�GDWDEDVH��,W�FRXOG�DOVR�V\QWKHVL]H�VRXQGV�XVLQJ�VRXQGFDUG�FDSDELOLWLHV�

)LJXUH����6WUXFWXUH�RI�WKH�',$/2*�6SHHFK�,QWHUIDFH�6\VWHP

���$SSOLFDWLRQV

6HYHUDO�DSSOLFDWLRQV� LQWHQGHG� IRU�EOLQG�SHRSOH� DUH�FXUUHQWO\�GHYHORSHG�� H��J�� WKH�(PDFVSHDN
V\VWHP�>��@�RU�DXGLR�ZZZ�EURZVHUV�SZ:HE%URZVHU� >��@�DQG� WKH� ,%0�+RPH�3DJH�5HDGHU
>��@��7KHLU�PDLQ�SXUSRVH� LV� WR� UHDG� WKH� WH[WXDO�FRQWHQWV�RI� WKH� VFUHHQ�PRUH� HIIHFWLYHO\� WKDQ
D�VFUHHQ�UHDGHU�VRIWZDUH�LV�DEOH�WR�GR��$XGLR�ZHE�EURZVHUV�XVXDOO\�XVH�RSWLRQV�SURYLGHG�E\
:�&�FRQVRUWLXP�DV�D�SDUW�RI� LWV�:HE�$FFHVVLELOLW\� ,QLWLDWLYH� VSHFLILFDWLRQ��)UHTXHQWO\�XVHG
IHDWXUHV� DUH� UHDGLQJ� µ$/7¶� DWWULEXWH� IRU� LPDJHV�� µ6800$5<¶� DWWULEXWH� IRU� WDEOHV� RU� XVLQJ
H[WHQVLRQV�GHILQHG�LQ�&66�VSHFLILFDWLRQ��+RZHYHU��VXFK�V\VWHPV�KDYH�VRPH�GUDZEDFNV��WKH\
GR�QRW�XVH� VSRNHQ�FRPPDQGV�� WKH\�GR�QRW� LQYROYH� D�XVHU�PRGHO� DQG� DERYH� DOO� WKH\� GR� QRW
LQFOXGH�DQ\�GLDORJXH�SURFHVVLQJ�FRPSRQHQW�� ,Q�IDFW��WKH\�FDQQRW�EH�FDOOHG�GLDORJXH�V\VWHPV�
$SSOLFDWLRQV� GHVFULEHG� EHORZ� VKRXOG� RYHUFRPH� WKHVH� LQVXIILFLHQFLHV�� $FWXDOO\� WZR
DSSOLFDWLRQV� DUH� EULHIO\� SUHVHQWHG� ±� WKH� SURJUDPPLQJ� V\VWHP� ',$/2*� DQG� WKH� VSHHFK
RULHQWHG�K\SHUWH[W�V\VWHP�$8',6�



7KH� SURJUDPPLQJ� V\VWHP� ',$/2*� >�@� LV� GHYHORSHG� ZLWK� WKH� LQWHQWLRQ� WR� SURYLGH
EOLQG� XVHU� SURJUDPPHUV� �EOLQG� SHRSOH� GR� ZULWH� FRPSXWHU� SURJUDPV��� ZLWK� D� SURJUDPPLQJ
ODQJXDJH�DQG�LQWHJUDWHG�GHYHORSPHQW�HQYLURQPHQW�DGDSWHG�WR�WKHLU�VSHFLDO�QHHGV��7KH�V\VWHP
LV�GHVLJQHG� WR� VXSSUHVV� V\QWDFWLFDO�DQG� DOVR� VRPH�VHPDQWLFDO�HUURUV�DV�PXFK�DV�SRVVLEOH�� ,Q
WKLV�ZD\�EOLQG�XVHUV�DUH�DEOH�WR�RULHQW�WKHPVHOYHV�DV�TXLFNO\�DV�SRVVLEOH�LQ�WKH�VRXUFH�FRGH�

$OO� WKH� FRPPXQLFDWLRQ� RI� WKH� XVHU� DQG� WKH� V\VWHP� LV� DFFRPSOLVKHG� YLD� GLDORJXH��$
GLDORJXH� LQ� D� VWDQGDUG� IRUP� VXSSRUWV� VRXUFH� FRGH� JHQHUDWLQJ�� HGLWLQJ�� WHVWLQJ�� VHDUFKLQJ�
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