
�

'\QDPLF�0RGHOV���$�FDVH�VWXG\�IRU�GHYHORSLQJ�FXUULFXOXPUHJXODWLRQ�DQG�FRQIRUPLW\�XVLQJ�3URWpJp
0LNH�+REEV��P�K�Z�KREEV#DSX�DF�XN'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��$38����(DVW�5RDG��&DPEULGJH

$EVWUDFW
7KLV�SDSHU�UHSRUWV�RQ�D�FDVH�VWXG\� WKDW�VHHNV� WR�XVH�D�GRFXPHQW�GULYHQ� LQIRUPDWLRQ�V\VWHP�WRYDOLGDWH� RUJDQLVDWLRQDO� EXVLQHVV� UXOHV� DV� WKH\� FKDQJH�� 3URWpJp� LV� EHLQJ� XVHG� WR� FUHDWH� DVXSSRUWLQJ� RQWRORJ\� IRU� DQ� LQIRUPDWLRQ� V\VWHP� WKDW� ZLOO� KHOS� VWXGHQWV� VHOHFW� DSSURSULDWHPRGXOHV� WR� FUHDWH� YDOLG� GHJUHH� SURJUDPV�� $� NQRZOHGJH� EDVH� ZLOO� EH� FRQVWUXFWHG� IURPGRFXPHQWV�PDUNHG�XS�XVLQJ�5')�FRPSOLDQW�;0/>��@��VR�WKDW�FKDQJHV�PDGH�WR�WKH�GRFXPHQWVFDQ�EH�LQFRUSRUDWHG�LQWR�WKH�LQIRUPDWLRQ�V\VWHP��7KH�ZRUN�LV�LQ�LWV�LQLWLDO�VWDJHV�DQG�WKLV�SDSHUUHSRUWV�RQ�SURJUHVV�UHODWLQJ�WR�LGHQWLILFDWLRQ�RI�UHTXLUHPHQWV�DQG�KRZ�WKH\�PD\�EH�VXSSRUWHG�E\DQ�RQWRORJ\�EDFNHG�NQRZOHGJH�EDVHG�V\VWHP�
���,QWURGXFWLRQ
,Q�PRVW�RUJDQLVDWLRQV�PDQ\�GLIIHUHQW�GHSDUWPHQWV��PDQDJHPHQW� OHYHOV� DQG�FRPPLWWHHV�GHFLGHGHFLVLRQV� HIIHFWLQJ� RSHUDWLRQV�� 2QJRLQJ� FKDQJHV� WR� EXVLQHVV� UXOHV� DUH� W\SLFDOO\� GLVVHPLQDWHGYLD��HPDLOV��PHPRV�HWF��EXW�FDQ�XVXDOO\�EH�WUDFHG�EDFN�WR�VRPH�NLQG�RI�IRUPDO�GRFXPHQWDWLRQ�.HHSLQJ� WUDFN� RI� WKH� FXUUHQW� EXVLQHVV�PRGHO� LQ� WKLV� VLWXDWLRQ� EHFRPHV� GLIILFXOW� EXW� VHPDQWLFPDUN�XS� RI� LPSRUWDQW� HOHPHQWV� FDQ� EH� XWLOLVHG� E\� NQRZOHGJH� PDQDJHPHQW� DQG� DJHQW� EDVHGV\VWHPV� WR� YDOLGDWH� FKDQJHV� DQG� DXWRPDWLFDOO\� GLVVHPLQDWH� LQIRUPDWLRQ� WR� WKH� DSSURSULDWHSHUVRQQHO�
7KH� PRWLYDWLRQ� IRU� WKH� FXUUHQW� ZRUN� LV� WKDW� WKHUH� LV� D� EHZLOGHULQJ� FKRLFH� RI� WRROV�� V\VWHPVWHFKQRORJLHV� DQG� PHWKRGRORJLHV� ZKLFK� FDQ� EH� XVHG� WR� SURYLGH� WKH� NLQG� RI� IXQFWLRQDOLW\� ZHZRXOG� OLNH� WR� VHH� IURP� D� VRSKLVWLFDWHG� LQWHJUDWHG� LQIRUPDWLRQ� V\VWHP�� :H� SURSRVH� WKDW� E\LPSOHPHQWLQJ�D�V\VWHP�DV�D�FDVH�VWXG\�ZH�FDQ�VKHG�OLJKW�RQ�VRPH�RI�WKH�FKRLFHV�WKDW�QHHG�WR�EHPDGH� DQG� HYDOXDWH� WKH� SUDFWLFDO� EHQHILWV� RI� D� SDUWLFXODU� DSSURDFK��$� QRW� LQFRQVHTXHQWLDO� VLGHHIIHFW�ZLOO�EH�D�NHUQHO�RI�D�V\VWHP�WR�SURYLGH�LQIRUPDWLRQ�WR�VWXGHQWV�DFURVV�D�UDQJH�RI�DFDGHPLFUHODWHG�LVVXHV�
,Q� WKH� FDVH� VWXG\� ZH� ZLOO� GHYHORS� D� 
EDUH� ERQHV
� V\VWHP� WKDW� ZLOO� LOOXVWUDWH� WKH� QHHGV� RI� DSUDFWLFDO� V\VWHP� IURP� LQLWLDO� GDWD� SUHSDUDWLRQ� WKURXJK� WR� WKH� GHOLYHUHG� VHUYLFHV� IRU� WKHLQIRUPDWLRQ�XVHUV��:H�DUH�LPSOHPHQWLQJ�WZR�FRPSHWLQJ�PRGHOV��D�WUDGLWLRQDO�5'%06�DSSURDFK�WKH�GDWDEDVH�V\VWHP���DQG�D�GRFXPHQW�GULYHQ�NQRZOHGJH�EDVHG�DSSURDFK�WKDW�XVHV�DQ�RQWRORJ\WR� VXSSRUW� LQWHOOLJHQW� VRIWZDUH� DJHQWV� �WKH� NQRZOHGJH� EDVHG� V\VWHP��� ,W� LV� FOHDU� WKDW� WKHUH� DUHFRQVLGHUDEOH�RYHUODSV�EHWZHHQ�WKH�WZR�DSSURDFKHV���RQH�RI�WKH�NH\�DUHDV�RI�WKLV�UHVHDUFK�LV�WRHYDOXDWH�WKH�EHQHILWV�RI�D�NQRZOHGJH�EDVHG�DSSURDFK�DJDLQVW�DQ\�H[WUD�FRVWV�FRPSDUHG�ZLWK�WKHGDWDEDVH�DSSURDFK�
���&RQWH[W
�����7KH�VHPDQWLF�ZHE
7KH�:�&��:HE�2QWRORJ\�:RUNLQJ�*URXS�>�@�UHOHDVHG�D�:RUNLQJ�'UDIW�RI�UHTXLUHPHQWV�IRU�WKH2QWRORJ\�:HE� /DQJXDJH� �2:/�� ����� � 7KLV� LV� SDUW� RI� D� ODUJHU� HIIRUW� RQ� WKH� SDUW� RI�:�&� WRLPSURYH� WKH� VHPDQWLF� FRQWHQW� RI� WKH� ZHE� >�@� DQG� LV� FHQWUDO� WR� D� QXPEHU� RI� VWDQGDUGV� DQG
�����������������������������������������������������
��:�&�LV�WKH�OHDGLQJ�LQWHUQDWLRQDO�VWDQGDUGV�RUJDQLVDWLRQ�IRU�WKH�LQWHUQHW�
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UHVHDUFK�SURMHFWV��,W�KDV�EHHQ�KHUDOGHG�DV�WKH�NH\�WR�XQORFNLQJ�WKH�VHFUHWV�RI�WKH�ZHE��$XWRPDWHGWRROV�ZLOO�EH�DEOH�WR�XVH�FRPPRQ�VHWV�RI�WHUPV�VXSSOLHG�E\�D�GRPDLQ�VSHFLILF�RQWRORJ\�WR�SRZHUVHUYLFHV� VXFK� DV� PRUH� DFFXUDWH� ZHE� VHDUFK�� LQWHOOLJHQW� VRIWZDUH� DJHQWV�� DQG� NQRZOHGJHPDQDJHPHQW�� ,Q� HVVHQFH� WKLV� LV� JRLQJ� WR� WKH� URDG� RQ� ZKLFK� DJHQW� EDVHG� V\VWHPV� ZLOO� XVH� WRDFFHVV�� FRPELQH� DQG� VXPPDULVH� LQIRUPDWLRQ� IURP� D� ZLGH� YDULHW\� RI� VRXUFHV� >�@�� >�@�$SSOLFDWLRQ�DUHDV�LQFOXGH�HYHU\�DUHD�ZKHUH�LQIRUPDWLRQ�IURP�D�YDULHW\�RI�VRXUFHV�QHHGV� WR�EHJDWKHUHG��DVVHVVHG�DQG�XWLOLVHG�IRU�DQDO\VLV�DQG�GHFLVLRQ�PDNLQJ��7KH�:RUNLQJ�'UDIW�>�@�OLVWV�WKHIROORZLQJ�FDVH�VWXGLHV�
�� &RUSRUDWH�:HE�VLWH�PDQDJHPHQW�� 'HVLJQ�'RFXPHQWDWLRQ�� ,QWHOOLJHQW�$JHQWV�� 8ELTXLWRXV�FRPSXWLQJ7R�ZKLFK�FDQ�EH�DGGHG�DSSOLFDWLRQV�LQ�%LR�,QIRUPDWLFV�DQG�0HGLFDO�,QIRUPDWLFV�>�@�

���7KH�DSSOLFDWLRQ�GRPDLQ���VWXGHQW�PRGXOH�FKRLFH
7KH�DSSOLFDWLRQ�GRPDLQ�QHHGHG�WR�H[KLELW�WKH�IROORZLQJ�FKDUDFWHULVWLFV
�� 6PDOO�VFDOH���ZLWK�FOHDU�V\VWHP�IXQFWLRQDOLW\��� /LPLWHG�VHPDQWLFV���HDV\�WR�GHYHORS�D�FRQVLVWHQW�RQWRORJ\��� :HOO�VWUXFWXUHG���WR�DOORZ�DXWRPDWLRQ�LQ�WKH�DSSOLFDWLRQ�RI�UXOHV�HWF��� 0RGHUDWHO\�FRPSOH[���QHHGV�WR�MXVWLI\�NQRZOHGJH�EDVHG�DSSURDFK��� 0RGHUDWH�OHYHO�RI�FKDQJH���VR�WKDW�DELOLW\�WR�FKDQJH�VHPDQWLFV�FDQ�EH�HYDOXDWHG��� :HOO�XQGHUVWRRG���QHHG�WR�EH�DEOH�WR�GHVLJQ�IXQFWLRQDOLW\�DQG�HYDOXDWH�RXWFRPHV�

�����0RGXOH�FKRLFHV
$Q�DSSOLFDWLRQ�GRPDLQ�WKDW�VXLWV�DOO�WKHVH�UHTXLUHPHQWV�LV�WKH�VHOHFWLRQ�RI�PRGXOHV�E\�VWXGHQWVWR�PDNH�YDOLG�SURJUDPPHV�RI�VWXG\��$38�RSHUDWHV�D�PRGXODU�V\VWHP�ZLWK�WZR�VHPHVWHUV�D�\HDU�(DFK�VHPHVWHU�VWXGHQWV�KDYH�WR�EH�UHJLVWHUHG�IRU�DSSURSULDWH�PRGXOHV�DFFRUGLQJ�WR�WKH�UXOHV�ODLGRXW� IRU� WKHLU�GHJUHH�SURJUDPPH��7\SLFDOO\�� WKHUH�DUH� D�QXPEHU�RI� FRPSXOVRU\�PRGXOHV� DQG� DQXPEHU� RI� RSWLRQV� ZLWK� D� YDULHW\� RI� FRQVWUDLQWV�� VRPH� GHSHQGDQW� RQ� WKH� GHJUHH� W\SH�� RWKHUVGHSHQG� RQ� WKH� QHHGV� RI� LQGLYLGXDO� PRGXOHV�� � )RU� H[DPSOH�� D� SDUWLFXODU� PRGXOH� PD\� EHFRPSXOVRU\�IRU�D�SDUWLFXODU�GHJUHH�DQG�UHTXLUH�VWXGHQWV�WR�WDNH�SUH�UHTXLVLWH�PRGXOHV�
�����&XUUHQW�SUREOHPV�DQG�OLPLWDWLRQV
7KH�LVVXH�EHFRPHV�PRUH�FRPSOH[�ZKHQ�VWXGHQWV�FKDQJH�WKH�QDWXUH�RI�WKH�GHJUHH�WKH\�DUH�WDNLQJRU�PRGXOHV�WKHPVHOYHV�DUH�FKDQJHG�RU�QR�ORQJHU�UXQ��,QIRUPDWLRQ�DERXW�WKH�RSWLRQV�DQG�FKRLFHVWKDW�DUH�YDOLG�IRU�D�SDUWLFXODU�SURJUDPPH�DUH�SXEOLVKHG�LQ�D�GRFXPHQW��E\�WKH�PDQDJLQJ�
ILHOG
��DILHOG� LV� ORRVHO\� HTXLYDOHQW� WR� D� GHSDUWPHQW��� 7KLV� FDQ� FDXVH� GLIILFXOWLHV� IRU� VWXGHQWV� ZLWKSURJUDPPHV�FRPELQHG�IURP�WZR�RU�PRUH�PDQDJLQJ�ILHOGV��(YHQ�IRU�VLQJOH�KRQRXUV�VWXGHQWV�WKHSURFHVV�RI�GHFLGLQJ�ZKDW�PRGXOHV�WR�WDNH�DQG�HQVXULQJ�ERWK�D�YDOLG�DQG�LQWHUHVWLQJ�SURJUDPPHRI�VWXG\�FDQ�OHDG�WR�SUREOHPV��&XUUHQWO\�WKH�LQIRUPDWLRQ�V\VWHP�WUDFNLQJ�VWXGHQW�SURJUHVV�KDV�DOLPLWHG�DELOLW\�WR�YDOLGDWH�PRGXOH�FKRLFHV�DQG�FRPPXQLFDWH�ZLWK�VWXGHQWV��7KH�FXUUHQW�SUREOHPLV� WZRIROG� �� JHWWLQJ� LQIRUPDWLRQ� DERXW� PRGXOH� FRQVWUDLQWV� WR� VWXGHQWV� VR� WKDW� WKH\� FDQ�PDNHLQIRUPHG�FKRLFHV��DQG�PDNLQJ�VXUH�WKDW�RQFH�WKH\�KDYH�PDGH�WKHLU�FKRLFHV�WKH\�FRPSO\�ZLWK�WKHFRQVWUDLQWV�IRU�WKHLU�GHJUHH�SURJUDPPH�
�����6ROXWLRQ�UHTXLUHPHQWV
$Q�LGHDO�V\VWHP�ZRXOG�QHHG�WR�SURYLGH�WKH�IROORZLQJ�IXQFWLRQDOLW\�DQG�SURSHUWLHV�
�� ,QIRUPDWLRQ�RQ�PRGXOH�DQG�SURJUDPPH�FRQVWUDLQWV�
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�� 9DOLGDWLRQ�RI�PRGXOH�FKRLFHV�DJDLQVW�SURJUDPPH�FRQVWUDLQWV�
�� 9HULILFDWLRQ�RI�FKRLFHV�WR�VWXGHQWV�DQG�WKHLU�WXWRUV�
�� 0LQLPDO�LPSDFW�RQ�H[LVWLQJ�DGPLQLVWUDWLYH�SURFHVVHV�

2I�DOO�WKHVH�UHTXLUHPHQWV�WKH�ODVW�RQH�SUREDEO\�SUHVHQWV�WKH�ELJJHVW�WHFKQLFDO�SUREOHP���LW�LV�HDV\WR� SURYLGH� D� VRSKLVWLFDWHG� LQIRUPDWLRQ� V\VWHP� LI� \RX� FDQ� LPSOHPHQW� QHZ� ZD\V� RI� ZRUNLQJ�SURYLGH� WUDLQLQJ� DQG� DSSURSULDWH� EDFNXS�� 7KH� UXOHV� DQG� UHJXODWLRQV� DQG� EDVLF� PRGXOHLQIRUPDWLRQ�DUH�DOO�FXUUHQWO\�KHOG�DQG�PDLQWDLQHG�LQ�SDSHU�GRFXPHQWV��,W�LV�OLNHO\�WKDW�WKHVH�ZLOOEH� UHSODFHG�RU� VXSSOHPHQWHG�E\�ZHE�EDVHG�GRFXPHQWV�EXW� LW� LV� XQOLNHO\� WKDW� D�GHGLFDWHG�GDWDPDQDJHPHQW�V\VWHP�ZLOO�EH�HPSOR\HG�WR�UHSUHVHQW�WKH�UHODWLRQV�EHWZHHQ�PRGXOHV�LQ�D�PDFKLQHUHDGDEOH�IRUPDW���+RZHYHU��LW�VKRXOG�EH�SRVVLEOH�WR�XVH�VHPDQWLF�PDUN�XS>��@�LQ�WKH�FUHDWLRQ�RIZHE�SDJHV�WKDW�ZLOO�DOORZ�WKH�UHOHYDQW�LQIRUPDWLRQ�WR�EH�XVHG�E\�D�NQRZOHGJH�EDVHG�V\VWHP�WKDWFDQ� SURYLGH� WKH� QHFHVVDU\� IXQFWLRQDOLW\�� 7KH� KRSH� LV� WKDW� HQRXJK� RI� WKH� DSSOLFDWLRQ� GRPDLQUHPDLQV�VWDWLF�HQRXJK�WR�DOORZ�PLQLPDO�FKDQJHV�WR� WKH� IXQGDPHQWDO� VWUXFWXUH�RI� WKH�.%6�DQGWKDW�WKH�GD\�WR�GD\�FKDQJHV�LQ�LQIRUPDWLRQ�DUH�DXWRPDWLFDOO\�LQFRUSRUDWHG�
���2XWOLQH�V\VWHP�GHVLJQ
7KH� VFRSH� RI� WKH� FXUUHQW�PRGXOH� FKRLFH� GHYHORSPHQW� LV� FRQVLGHUDEO\� VPDOOHU� WKDQ� WKDW� RI� DQHQWLUH�V\VWHP�DV�GHVFULEHG�LQ�VHFWLRQ�����DERYH��7KH�LGHD�LV�WR�GHYHORS�D�V\VWHP�WR�SURYLGH�D�WHVWSODWIRUP�RQ�ZKLFK�WR�SURYH�WKH�FRQFHSW�RI�WKH�NQRZOHGJH�EDVHG�DSSURDFK�
�����7KH�NQRZOHGJH�EDVHG�PRGHO
'RPDLQ &RPSRQHQW 'HVFULSWLRQ��LPSOHPHQWDWLRQ
,QIRUPDWLRQ�VRXUFH 'RFXPHQWV PRGXOH� GHILQLWLRQ� IRUPV�� ILHOG� UXOHV�XQLYHUVLW\�JXLGHOLQHV�HWF
.QRZOHGJH�$FTXLVLWLRQ 0DUN��XS 6HPDQWLF�PDUN�XS�XVLQJ�5')���2:/
.QRZOHGJH� $FTXLVLWLRQ� �.QRZOHGJH�(QJLQHHULQJ 2QWRORJ\ &ODVV� KLHUDUFK\� XVLQJ� GHYHORSHG� DQGPDLQWDLQHG�E\�3URWpJp�>�@
.QRZOHGJH�(QJLQHHULQJ 5XOH�EDVH &/,36�RU�-(66>�@
.QRZOHGJH�(QJLQHHULQJ���+&, ,QWHUIDFH $JHQW�EDVHG�V\VWHP�XVLQJ�-$'(�>�@
7DEOH���&RPSRQHQWV�RI�WKH�NQRZOHGJH�EDVHG�V\VWHP

'RFXPHQWV���0DUN�XS��2QWRORJ\���5XOH�EDVH���,QWHUIDFH��DJHQWV�� .QRZOHGJH�%DVHG�,QIRUPDWLRQ�V\VWHP
7KH� FRUH� FRPSRQHQWV� WKDW�PDNH� XS� WKLV�PRGHO� DUH� RXWOLQHG� LQ� 7DEOH� �� ZLWK� D� VLPSOLVWLF� EXWGHVFULSWLYH�IRUPXOD� WKDW� UHODWHV� WKHP��$V� WKH�SURMHFW�GHYHORSV�ZH�PD\�DOWHU� WKH� LPSOHPHQWLQJWHFKQRORJ\� EXW� WKH� W\SH� RI� FRPSRQHQW�ZLOO� UHPDLQ� WKH� VDPH��$�PDMRU�PDLQ� FRQFHUQ� IRU� WKLVSURMHFW� ZLOO� EH� WKH� LQWHJUDWLRQ� DQG� FUHDWLRQ� RI� DSSOLFDWLRQV� WR� LQWHUIDFH� EHWZHHQ� WKHP� WKHVHFRPSRQHQWV��7KH�NH\�LV�WR�IROORZ�WKH�WUDQVIRUPDWLRQ�RI�GDWD�IURP�RQH�WHFKQRORJ\�WR�DQRWKHU�
'RFXPHQW�Å�,QIRUPDWLRQ�VRXUFH�ZLWK�6HPDQWLF�0DUN�XS
,QLWLDOO\��WKLV�ZLOO�EH�VLPXODWHG�E\�KDQG�FRGLQJ�VDPSOH�GRFXPHQWV�ZLWK�;0/�WR�LPSOHPHQW�WKH2QWRORJ\� :HE� /DQJXDJH�� 7KLV� ZLOO� JLYH� ULVH� WR� HYDOXDWLRQ� FULWHULD� IRU�� HDVH� RI� XVH�H[SUHVVLYHQHVV��IOH[LELOLW\�DQG�PDFKLQH�UHDGDELOLW\�RI�WKH�2:/�SURWRFRO�
7KH� NH\� LQWHJUDWLRQ� TXHVWLRQ� ZLOO� EH� KRZ� ZLOO� WKLV� EH� DXWRPDWHG"� 7KHUH� DUH� WZR� SRVVLEOHDSSURDFKHV� �� LQFRUSRUDWH� WRROV� �� WHPSODWHV� LQWR� WKH� H[LVWLQJ� RULJLQDWLRQ� SURFHVV� RU� H[WUDFW� WKH
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LQIRUPDWLRQ�DV�D�VHSDUDWH�SURFHVV��,GHDOO\�D�VXLWDEO\�WUDQVSDUHQW�DGGLWLRQ�WR�WKH�H[LVWLQJ�SURFHVVZRXOG�EH�SUHIHUDEOH��EXW�WKHUH�PD\�VWLOO�QHHG�WR�EH�LQSXW�IURP�D�NQRZOHGJH�HQJLQHHU�
0DUNHG�XS�'RFXPHQWV�Å�2QWRORJ\
,QIRUPDWLRQ�DERXW�PRGXOHV�ZLOO�QHHG�WR�EH�LQFRUSRUDWHG�LQWR�REMHFW�LQVWDQFHV�DQG�WKH�VWUXFWXUHRI�WKH�LQIRUPDWLRQ�ZLOO�EH�YDOLGDWHG�DJDLQVW�WKH�FODVV�KLHUDUFK\��7KH�YDOLGDWLRQ�RI�DOWHUDWLRQV�WRWKH�NQRZOHGJH�EDVH�PD\�DOVR�UHTXLUH�LQSXW�IURP�WKH�UXOH�EDVH�
7KH�NH\�HYDOXDWLRQ�FULWHULRQ�IRU�WKLV�VWHS�LV�WKH�GHJUHH�RI�FKDQJH�WKDW�FDQ�EH�DOORZHG�IRU�E\�WKHV\VWHP�� 7KH� PRUH� WKH� 2QWRORJ\� FDQ� EH� VHOI�RUJDQLVLQJ� WKH� PRUH� DXWRPDWHG� WKH� SURFHVV� FDQEHFRPH��7KLV�LV�OLNHO\�WR�UHTXLUH�D�PHWD�RQWRORJ\�VXSSRUWHG�E\�D�PHWD�UXOH�EDVH��ZKLFK�ZLOO�EHFRQFHUQHG�ZLWK�KRZ�FRQFHSWV�UHSUHVHQWHG�E\�WKH�RQWRORJ\�FDQ�EH�DOWHUHG��7KH�REYLRXV�OLPLW�WRWKLV�LV�UHODWHG�WR�WKH�FODVVLF�
IUDPH�SUREOHP
�EXW�ZH�KRSH�WR�LGHQWLI\�WKH�PRUH�FRPPRQ�W\SHV�RIFKDQJH�DQG�HYDOXDWH�WKH�V\VWHPV�DELOLW\�WR�FRSH�ZLWK�UHVSHFW�WR�WKH�HIIRUW�UHTXLUHG�WR�LPSOHPHQWWKH�EHKDYLRXU�
2QWRORJ\�&UHDWLRQ
:H�KDYH�FKRVHQ�3URWpJp�WR�FRQVWUXFW�WKH�RQWRORJ\�FRPSRQHQW�IRU�D�QXPEHU�RI�UHDVRQV�
�� $V�DQ�HIIHFWLYH�RQWRORJLFDO�FRQVWUXFWLRQ�DQG�HGLWLQJ�WRRO�� 8VHG�DQG�VXSSRUWHG�E\�ZLGH�DFDGHPLF�FRPPXQLW\�>�@��� 6WDEOH� WRRO� ZLWK� FRQWLQXLQJ� GHYHORSPHQW� LQ� DSSOLFDWLRQV� DQG� SOXJ�LQV� IRU� FRPSDWLELOLW\ZLWK�QHZ�GHYHORSPHQWV�$V� DQ� DSSOLFDWLRQ� JHQHUDWRU� VR� WKDW� ZH� FDQ� GHYHORS� RXU� RZQ� GRPDLQ� VSHFLILF� WRROV� ZLWKPLQLPXP�FRVW�

2QWRORJ\�Å�5XOH�EDVH
2QFH�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�YDULRXV�FRQFHSWV�KDYH�EHHQ�V\VWHPDWLVHG�LQ�DQ�RQWRORJ\� LWVKRXOG� EH� SRVVLEOH� WR� LPSOHPHQW� D� UXOH� EDVH� WKDW� XWLOLVHV� WKLV� LQIRUPDWLRQ�� +HUH� WKH� NH\HYDOXDWLRQ� FULWHULD� DUH� WR� TXDQWLI\� WKH� DGYDQWDJHV� JDLQHG� E\� XVLQJ� DQ� RQWRORJ\�� 0DQ\NQRZOHGJH�EDVHG�V\VWHPV�DUH�HIIHFWLYH�DW�SURYLGLQJ�XVHIXO�IXQFWLRQDOLW\�ZLWKRXW�WKH�VXSSRUW�RIDQ�H[SOLFLW�RQWRORJ\��:H�H[SHFW�WR�ILQG�WKDW�DQ�DSSURDFK�ZLWKRXW�DQ�RYHUDUFKLQJ�RQWRORJ\�ZLOOEH�OHVV�IOH[LEOH�DV�PRUH�RI�WKH�FRQFHSWV�ZLOO�KDYH�WR�EH�LPSOLFLWO\�UHSUHVHQWHG�LQ�WKH�UXOHV�RI�WKHNQRZOHGJH�EDVH�UDWKHU�WKDQ�DV�DQ�DEVWUDFW�GHVFULSWLRQ�
5XOH�EDVH�Å�,QWHUIDFH
7KLV� VWHS� LV� FXUUHQWO\� EHLQJ� LPSOHPHQWHG� E\� SURYLGLQJ� D� TXHU\� VHUYLFH� YLD� D� ZHE� SDJH�8OWLPDWHO\�LW�LV�H[SHFWHG�WKDW�PDFKLQH�UHDGDEOH�LQIRUPDWLRQ�ZLOO�EH�DEOH�WR�EH�XVHG�E\�DQ�DJHQWEDVHG�V\VWHP��*UDHVVHU�>�@�SURYLGHV�D�JRRG�RYHUYLHZ�RI�DJHQW�V\VWHPV��(DFK�VWXGHQW�ZLOO�KDYH�DVRIWZDUH�DJHQW� WKDW�ZLOO�EH� WKH�HTXLYDOHQW�RI�D�G\QDPLF�� LQWHUDFWLYH�VWXGHQW� UHFRUG��7KH�DJHQWZLOO�UHVSRQG�WR�UHTXHVWV�IURP�WKH�VWXGHQW�DQG�QRWLI\�WKH�VWXGHQW�RI�FKDQJHV�LQ�LQIRUPDWLRQ�IURPWKH�FHQWUDO�V\VWHP�WKDW�PD\�HIIHFW�WKH�VWXGHQW��$�VLPLODU�V\VWHP�KDV�EHHQ�SURSRVHG�E\�WKH�DXWKRUIRU�WKH�PRUH�FRPSOLFDWHG�DUHD�RI�WKH�(OHFWURQLF�+HDOWK�5HFRUG>�@�
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