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$EVWUDFW

$V�WLPH�SDVVHG��WKH�W\SH�RI�GDWD�WKH�XVHU�LQWHUIDFH�VKRXOG�GHDO�ZLWK�KDV�FKDQJHG�DQG�DPRXQW�RI�GDWD

KDV�PDQ\� WLPHV� LQFUHDVHG�� 7KLV� IDFW� LV�ZHOO� NQRZQ�� EXW�ZH� DUH� VWLOO� XVLQJ� ROG�0DFLQWRVK�:,03

�ZLQGRZV��LFRQV��PHQXV��SRLQWHU��PRGHO�RI�XVHU�LQWHUIDFH��DQG�WKHUH�LV�YHU\�OLWWOH�UHDO�LQQRYDWLRQ�LQ

LQWHUIDFH�GHVLJQ�DQ\PRUH��7KH�JRDO�RI�WKLV�SDSHU�LV�WR�SUHVHQW�D�VHW�RI�LGHDV��ZKLFK�VKRXOG�WDNH�UROH

LQ�QH[W�PLOOHQQLXP�KXPDQ�LQWHUIDFH��DQG�SUHVHQW�DQ�LQQRYDWLYH�KXPDQ�±�FRPSXWHU�LQWHUIDFH��EDVHG

RQ��'�JUDSKLFV�

.H\ZRUGV��XVHU�LQWHUIDFH���'���'�*8,��2SHQ*/�

��� ,QWURGXFWLRQ

7KLV� SDSHU� LV� GLYLGHG� LQ� WZR� PDLQ� SDUWV�� ,Q� WKH� ILUVW� SDUW� �FKDSWHU� ���� PDLQ� DGYDQWDJHV� DQG

GLVDGYDQWDJHV�RI�FXUUHQW�8,�DUH�H[SORUHG�DV�ZHOO�DV�VROXWLRQV�RI�LQVXIILFLHQW�LGHDV�DQG�SURSHUWLHV�

,Q�VHFRQG�SDUW��FKDSWHU�����ZH�SUHVHQW�WKH�QHZ�DSSURDFK�WR�WKLV�SUREOHP��LQFOXGLQJ�LPSOHPHQWDWLRQ

DQG�XVHU�PDQXDO�

,Q� IROORZLQJ� DUWLFOH� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� WKH� :,03� FRPSXWHU�KXPDQ� LQWHUIDFH

GHVLJQ� SULQFLSOHV� DUH� H[DPLQHG�� ,� KDYH� IRFXVHG� RQ� WKH�0DFLQWRVK� LQWHUIDFH� KHUH�� EHFDXVH� LW� LV� D

SULPH� H[DPSOH� RI� WKH� FXUUHQW� LQWHUIDFH� VFKHPH�� 7KHVH� SULQFLSOHV� KDYH� QRW� VLJQLILFDQWO\� FKDQJHG

VLQFH�WKH�LQWURGXFWLRQ�RI�WKH�0DFLQWRVK��VW\OH�JXLGHV�IRU�RWKHU�SRSXODU�JUDSKLFDO�LQWHUIDFHV��VXFK�DV

0RWLI�� 23(1� /22.� DQG� :LQGRZV� OLVW� D� YHU\� VLPLODU� VHW� RI� SULQFLSOHV� DV� WKH� EDVLV� IRU� WKHLU

LQWHUIDFHV��,�VKRXOG�VWDWH�DW�WKH�RXWVHW�WKDW�,�DP�GHYRWHG�IDQ�RI�WKH�0DFLQWRVK�KXPDQ�LQWHUIDFH�DQG

IUHTXHQW� XVHU� RI�0DFLQWRVK� FRPSXWHUV�� 3XUSRVH� RI� WKLV� SDSHU� LV� QRW� WR� DUJXH� WKDW� WKH�0DFLQWRVK

KXPDQ� LQWHUIDFH� JXLGHOLQHV� DUH� EDG� SULQFLSOHV�� EXW� UDWKHU� WR� H[SORUH� DOWHUQDWLYH� DSSURDFKHV� WR

FRPSXWHU�LQWHUIDFHV�

7KH�IROORZLQJ�DUWLFOHV�ZLOO�SUHVHQW�EDVLF�SULQFLSOHV�XVHG�RQ�WRGD\¶V�FRPSXWHU�KXPDQ�LQWHUDFWLRQ�

�����0HWDSKRUV

7KH� ILUVW� 0DFLQWRVK� SULQFLSOH� VWDWHV� WKDW� WKH� LQWHUIDFH� VKRXOG� EH� EDVHG� RQ� PHWDSKRUV� ZLWK� WKH

IDPLOLDU�QRQ�FRPSXWHU�ZRUOG�DURXQG�XV��,Q�WKH�0DFLQWRVK�LQWHUIDFH��FRPSXWHU�ILOHV�DUH�UHSUHVHQWHG

DV�GRFXPHQWV�LQ�SDSHU�IROGHUV�WKDW�DUH�SODFHG�RQ�D�GHVNWRS��)LOHV�DUH�GHOHWHG�E\�GUDJJLQJ�WKHP�WR�WKH



WUDVKFDQ�� $OWKRXJK� WKH� XVH� RI� PHWDSKRU� PD\� HDVH� OHDUQLQJ� IRU� WKH� FRPSXWHU� QRYLFH�� LW� FDQ� DOVR

FULSSOH� WKH� LQWHUIDFH� ZLWK� LUUHOHYDQW� OLPLWDWLRQV� DQG� EOLQG� WKH� GHVLJQHU� WR� QHZ� SDUDGLJPV� PRUH

DSSURSULDWH�IRU�D�FRPSXWHU�EDVHG�DSSOLFDWLRQ�

$V�DQ�H[DPSOH�RI�WKH�OLPLWDWLRQV�RI�WKH�GHVNWRS�PHWDSKRU��FRQVLGHU�WKH�WUDVK�FDQ�RQ�WKH�0DFLQWRVK

GHVNWRS��,W�LV�D�ILQH�PHWDSKRU�IRU�WKH�ZDVWHEDVNHW�LQ�DQ�RIILFH��,Q�ERWK�FDVHV�ZH�GLVSRVH�RI�REMHFWV�E\

SXWWLQJ�WKHP�LQ�WKH�WUDVK�FDQ�DQG�ZH
UH�DEOH�WR�UHWULHYH�GRFXPHQWV�ZH�KDG�WKURZQ�RXW�XQWLO�WKH�WUDVK

LV�HPSWLHG��+RZHYHU�� WKH� OLPLWV� RI� WKH� VLQJOH�WUDVK�FDQ�PHWDSKRU�KDV� OHG� WR� D� V\VWHP� WKDW� IDLOV� WR

PHHW� WKH�XVHU
V�QHHGV�DQG�FDXVHV�FRQIXVLRQ�E\�PDVNLQJ� WKH� UHDOLWLHV�RI� WKH� LPSOHPHQWDWLRQ�� ,Q� WKH

XQGHUO\LQJ�LPSOHPHQWDWLRQ��WKHUH�DUH�VHSDUDWH�WUDVK�FRQWDLQHUV�IRU�HDFK�YROXPH��VXFK�DV�D�KDUG�GLVN

RU�D�IORSS\�GLVN��EXW�WR�DYRLG�WKH�FRQIXVLRQ�RI�PXOWLSOH�WUDVK�FDQV�LQ�WKH�LQWHUIDFH��WKH�FRQWHQWV�RI

WKH�WUDVK�FRQWDLQHUV�IRU�DOO�PRXQWHG�YROXPHV�DUH�FRPELQHG�DQG�VKRZQ�DV�D�VLQJOH�GHVNWRS�WUDVK�FDQ�

%HFDXVH�WKHUH�LV�RQO\�RQH�WUDVK�FDQ�LQ�WKH�PHWDSKRU��LI�WKH�XVHU�HPSWLHV�WKH�WUDVK�WR�FUHDWH�URRP�RQ�D

IORSS\�GLVN��WKH�WUDVK�FRQWHQWV�RQ�ERWK�WKH�IORSS\�DQG�WKH�KDUG�GLVN�DUH�GHOHWHG��HYHQ�WKRXJK�WKHUH

ZDV�QR�QHHG�WR�GHOHWH�ILOHV�IURP�WKH�KDUG�GLVN
V�WUDVK�FDQ�

7KH� GHVNWRS�PHWDSKRU� DVVXPHV�ZH� VDYH� WUDLQLQJ� WLPH� E\� WDNLQJ� DGYDQWDJH� RI� WKH� WLPH� WKDW� XVHUV

KDYH�DOUHDG\�LQYHVWHG�LQ�OHDUQLQJ�WR�RSHUDWH�WKH�WUDGLWLRQDO�RIILFH�ZLWK�LWV�SDSHU�GRFXPHQWV�DQG�ILOLQJ

FDELQHWV��%XW�WKH�QH[W�JHQHUDWLRQ�RI�XVHUV�ZLOO�PDNH�WKHLU�OHDUQLQJ�LQYHVWPHQWV�ZLWK�FRPSXWHUV��DQG

LW� LV� FRXQWHUSURGXFWLYH� WR� JLYH� WKHP� LQWHUIDFHV� EDVHG� RQ� DZNZDUG� LPLWDWLRQV� RI� REVROHWH

WHFKQRORJLHV�� ,QVWHDG�� ZH� QHHG� WR� GHYHORS� QHZ� LQWHUIDFH� SDUDGLJPV� EDVHG� RQ� WKH� VWUXFWXUH� RI

FRPSXWHU� V\VWHPV�DQG� WKH� WDVNV�XVHUV� UHDOO\�KDYH� WR�SHUIRUP�� UDWKHU� WKDQ�SDUDGLJPV� WKDW� HQVKULQH

RXWPRGHG� WHFKQRORJ\�� 7KH� ZD\� WR� DGYDQFH� WKH� LQWHUIDFH� LV� QRW� WR� GHYHORS� HYHU�PRUH�IDLWKIXO

LPLWDWLRQV� RI� WKH� GHVNWRS�� EXW� LQVWHDG� WR� HVFDSH� WKH� OLPLWDWLRQV� RI� WKH� GHVNWRS� HVSHFLDOO\� DV

FRPSXWHUV�WKHPVHOYHV�EHFRPH�XELTXLWRXV�DQG�DUH�XVHG�DZD\�IURP�WKH�GHVN�

�����'LUHFW�0DQLSXODWLRQ

8VLQJ� GLUHFW� PDQLSXODWLRQ�� XVHUV� LQWHUDFW� GLUHFWO\� ZLWK� REMHFWV� LQ� WKH� LQWHUIDFH�� 7KH� DUFKHW\SDO

H[DPSOH�LV�WR�PRYH�D�ILOH�IURP�RQH�GLUHFWRU\�WR�DQRWKHU�E\�RSHQLQJ�WKH�RULJLQDO�IROGHU�DQG�XVLQJ�WKH

PRXVH�SRLQWHU�WR�GUDJ�WKH�ILOH�LFRQ�WR�WKH�GHVWLQDWLRQ�IROGHU��7KLV�SURFHGXUH�ZRUNV�ZHOO�IRU�VLPSOH

DFWLRQV�ZLWK� D� VPDOO� QXPEHU� RI� REMHFWV�� EXW� DV� WKH� QXPEHU� RI� DFWLRQV� RU� REMHFWV� LQFUHDVHV�� GLUHFW

PDQLSXODWLRQ�TXLFNO\�EHFRPHV�UHSHWLWLYH�GUXGJHU\��7KH�GDUN�VLGH�RI�D�GLUHFW�PDQLSXODWLRQ�LQWHUIDFH

LV� WKDW� \RX� KDYH� WR� GLUHFWO\�PDQLSXODWH� HYHU\WKLQJ�� ,QVWHDG� RI� DQ� H[HFXWLYH�ZKR� JLYHV� KLJK�OHYHO

LQVWUXFWLRQV��WKH�XVHU�LV�UHGXFHG�WR�DQ�DVVHPEO\�OLQH�ZRUNHU�ZKR�PXVW�FDUU\�RXW�WKH�VDPH�WDVN�RYHU

DQG�RYHU�

�����$SSOLFDWLRQ�YV��GRFXPHQW�RULHQWHG�V\VWHPV

7KH� DSSOLFDWLRQ� PRGHO� LV� GLUHFWHG� WR� XVHUV� ZKR� KDYH� LQWHJUDWHG� WDVNV� WKDW� UHTXLUH� PXOWLSOH

DSSOLFDWLRQV� WR� VROYH��$SSURDFKHV� WR� DOOHYLDWH� WKLV�PLVPDWFK� LQ� WKH� SDVW� KDYH� LQFOXGHG� LQWHJUDWHG

VRIWZDUH�DQG�FRPSRVLWH�HGLWRUV� WKDW�FRXOG�GHDO�ZLWK�PXOWLSOH�GDWD� W\SHV� LQ�D�VLQJOH�GRFXPHQW��1R

VLQJOH�SURJUDP�LV�OLNHO\�WR�VDWLVI\�DOO�FRPSXWHU�XVHUV��KRZHYHU��QR�PDWWHU�KRZ�WLJKWO\�LQWHJUDWHG�LW�LV�

VR� RWKHU� DSSURDFKHV� KDYH� DOVR� EHHQ� LQYHQWHG� WR� EUHDN� WKH� DSSOLFDWLRQ� EDUULHU�� &XW�DQG�SDVWH

PHFKDQLVPV� KDYH� EHHQ� DYDLODEOH� IRU� VHYHUDO� \HDUV� WR� DOORZ� WKH� LQFOXVLRQ� RI� GDWD� IURP� RQH

DSSOLFDWLRQ� LQ�D�GRFXPHQW�EHORQJLQJ� WR�DQRWKHU�DSSOLFDWLRQ��5HFHQW� V\VWHPV�HYHQ�DOORZ� OLYH� OLQNV

EDFN�WR�WKH�RULJLQDO�DSSOLFDWLRQ�VXFK�WKDW�FKDQJHV�LQ�WKH�RULJLQDO�GDWD�FDQ�EH�UHIOHFWHG�LQ�WKH�FRS\�LQ

WKH�QHZ�GRFXPHQW��+RZHYHU��WKHVH�PHFKDQLVPV�DUH�VWLOO�FRQVWUDLQHG�E\�WKH�EDVLF�DSSOLFDWLRQ�PRGHO

WKDW�UHTXLUHV�HDFK�GRFXPHQW�WR�EHORQJ�WR�D�VSHFLILF�DSSOLFDWLRQ�DW�DQ\�JLYHQ�WLPH�

$Q� DOWHUQDWLYH�PRGHO� LV� HPHUJLQJ� LQ� REMHFW�RULHQWHG� RSHUDWLQJ� V\VWHPV�ZKHUH� WKH� EDVLF� REMHFW� RI

LQWHUHVW� LV� WKH� XVHU
V� GRFXPHQW�� $Q\� JLYHQ� GRFXPHQW� FDQ� FRQWDLQ� VXE�REMHFWV� RI� PDQ\� GLIIHUHQW



W\SHV��DQG�WKH�V\VWHP�ZLOO�WDNH�FDUH�RI�DFWLYDWLQJ�WKH�DSSURSULDWH�FRGH�WR�GLVSOD\��SULQW��HGLW��RU�HPDLO

WKHVH�GDWD�W\SHV�DV�UHTXLUHG��7KH�PDLQ�GLIIHUHQFH�LV�WKDW�WKH�XVHU�QR�ORQJHU�QHHGV�WR�WKLQN�LQ�WHUPV�RI

UXQQLQJ�DSSOLFDWLRQV��VLQFH�WKH�GDWD�NQRZV�KRZ�WR�LQWHJUDWH�WKH�DYDLODEOH�IXQFWLRQDOLW\�LQ�WKH�V\VWHP�

,Q�VRPH�VHQVH��VXFK�DQ�REMHFW�RULHQWHG�V\VWHP�LV� WKH�XOWLPDWH�FRPSRVLWH�HGLWRU��EXW� WKH�GLIIHUHQFH

FRPSDUHG�WR�WUDGLWLRQDO��WLJKWO\�LQWHJUDWHG�PXOWL�PHGLD�HGLWRUV�LV�WKDW�WKH�V\VWHP�LV�RSHQ�DQG�DOORZV

SOXJ�DQG�SOD\� DGGLWLRQ�RI�QHZ�RU�XSJUDGHG� IXQFWLRQDOLW\� DV� WKH�XVHU�GHVLUHV�ZLWKRXW� FKDQJLQJ� WKH

UHVW�RI�WKH�V\VWHP�

,W�LV�SRVVLEOH�WKDW�WKH�YHU\�QRWLRQ�RI�ILOHV�DQG�D�ILOH�V\VWHP�LV�RXWGDWHG�DQG�VKRXOG�EH�UHSODFHG�ZLWK�D

JHQHUDOL]HG� QRWLRQ� RI� DQ� LQIRUPDWLRQ� VSDFH� ZLWK� LQWHUOLQNHG� LQIRUPDWLRQ� REMHFWV� LQ� D� K\SHUWH[W

PDQQHU��$V�SHUVRQDO�FRPSXWHUV�JHW�JLJDE\WH�KDUGGLVNV��DQG�DGGLWLRQDO� WHUDE\WHV�EHFRPH�DYDLODEOH

RYHU�WKH�QHWZRUN��XVHUV�ZLOO�QHHG�WR�DFFHVV�KXQGUHGV�RI�WKRXVDQGV�RU�HYHQ�PLOOLRQV�RI�LQIRUPDWLRQ

REMHFWV��7R�FRSH�ZLWK�WKHVH�PDVVHV�RI�LQIRUPDWLRQ��XVHUV�ZLOO�QHHG�WR�WKLQN�RI�WKHP�LQ�PRUH�IOH[LEOH

ZD\V�WKDQ�VLPSO\�DV��ILOHV���DQG�LQIRUPDWLRQ�UHWULHYDO�IDFLOLWLHV�QHHG�WR�EH�PDGH�DYDLODEOH�RQ�VHYHUDO

GLIIHUHQW�OHYHOV�RI�JUDQXODULW\�WR�DOORZ�XVHUV�WR�ILQG�DQG�PDQLSXODWH�DVVRFLDWLRQV�EHWZHHQ�WKHLU�GDWD�

$OVR�� VHYHUDO� FRPPHUFLDO� SURGXFWV� DUH� DOUHDG\� DYDLODEOH� WR� DGG� IXOO�WH[W� VHDUFK� FDSDELOLWLHV� WR

H[LVWLQJ�ILOH�V\VWHPV��EXW�WKHVH�XWLOLW\�SURJUDPV�DUH�W\SLFDOO\�QRW�LQWHJUDWHG�ZLWK�WKH�JHQHUDO�ILOH�XVHU

LQWHUIDFH�

�����$JHQWV

$JHQWV�DUH�DXWRQRPRXV�SURFHVVHV�LQ�WKH�FRPSXWHU�WKDW�DFW�RQ�EHKDOI�RI�WKH�XVHU�LQ�VRPH�VSHFLILHG

UROH��7KH�HYHQWXDO�JRDO�RI�VRPH�UHVHDUFKHUV�LV�WR�KDYH�KLJKO\�LQWHOOLJHQW�DJHQWV�WKDW�NQRZ�WKH�XVHU
V

VFKHGXOH��FDQ�UHWULHYH�H[DFWO\�WKH�GHVLUHG�LQIRUPDWLRQ�DW�DQ\�JLYHQ�WLPH��DQG�LQ�JHQHUDO�FRPELQH�WKH

IXQFWLRQV�RI�EXWOHU�DQG�VHFUHWDU\��)RU�H[DPSOH��D�YHU\�HIIHFWLYH�GHPR�RI�WKH�FRQYHUVDWLRQDO�GHVNWRS

V\VWHP�KDG�WKH�FRPSXWHU�UHPLQG�WKH�XVHU�RI�D�VFKHGXOHG�IOLJKW��SRVVLEOH�WKURXJK�NQRZOHGJH�RI�WKH

XVHU
V�FDOHQGDU���WKDW�WUDIILF�WR�WKH�DLUSRUW�FXUUHQWO\�ZDV�KHDY\��SRVVLEOH�WKURXJK�D�OLQN�WR�WKH�FLW\
V

WUDIILF�FRPSXWHU���DQG�RIIHULQJ�WR�FDOO�D�FDE��SRVVLEOH�WKURXJK�VSHHFK�V\QWKHVLV�RU�D�GLUHFW�FRPSXWHU

OLQN�WR�WKH�WD[L�FRPSDQ\��

$JHQWV�FDQ�DOVR�EH�YHU\�VLPSOH��)RU�H[DPSOH��DQ�DJHQW�PLJKW�FRXQW�WKH�QXPEHU�RI�WLPHV�D�XVHU

JLYHV�DQ�LQYDOLG�FRPPDQG�DQG�WKHQ�RIIHU�WKH�XVHU�DQ�H[SODQDWLRQ�ZKHQ�WKH�FRXQW�UHDFKHV�D�FHUWDLQ

QXPEHU�

(YHQ� ZLWKRXW� WKH� KLJK� OHYHO� RI� DUWLILFLDO� LQWHOOLJHQFH� DQG� WKH� H[FHVVLYH� UHTXLUHPHQWV� IRU

VWDQGDUGL]DWLRQ�RI�LQIRUPDWLRQ�H[FKDQJH�QHHGHG�WR�VXSSRUW�VRPH�RI�WKH�PRUH�IDQF\�VFHQDULRV��DJHQWV

FDQ�VWLOO�KHOS�XVHUV�ZLWK�PDQ\�WDVNV��)RU�H[DPSOH��06�2XWORRN�DOORZV�XVHUV�WR�FRQVWUXFW�DJHQWV�WR

VRUW� DQG� ILOWHU� WKHLU� LQFRPLQJ� HOHFWURQLF�PDLO� DFFRUGLQJ� WR� YDULRXV� FULWHULD��$� W\SLFDO� DJHQW� FRXOG

VHDUFK� IRU� WDON�DQQRXQFHPHQWV�DQG�SODFH� WKHP� LQ�D� VSHFLDO�PDLO� IROGHU� IURP�ZKLFK� WKH\� FRXOG�EH

DXWRPDWLFDOO\� GHOHWHG� DIWHU� WKH� DQQRXQFHG� GDWH� RI� WKH� WDON� XQOHVV� WKH� XVHU� KDG�PRYHG� WKHP� WR� D

SHUPDQHQW�DUFKLYH�ILUVW�

�����&RQVLVWHQF\

&RQVLVWHQF\�LV�RQH�RI� WKRVH�SULQFLSOHV� WKDW�VRXQGV�OLNH�D�JUHDW� LGHD�ZKHQ�\RX�ILUVW�FRPH�DFURVV� LW�

EXW� LW� LV� YHU\� GLIILFXOW� WR� DSSO\� WKH� SULQFLSOH� LQ� DQ\� UHDO� VLWXDWLRQ�ZKHUH� WKHUH� LV� D�ZLGH� DUUD\� RI

FRQIOLFWLQJ�WKLQJV�ZLWK�ZKLFK�\RX�FDQ�EH�FRQVLVWHQW�

7KH�EDVLF�DGYDQWDJH�RI�FRQVLVWHQF\�LV�WKH�KRSH�WKDW�OHDUQLQJ�ZLOO�EH�UHGXFHG�LI�REMHFWV�ZLWK�D�VLPLODU

IXQFWLRQ�DOZD\V�ORRN�DQG�EHKDYH�WKH�VDPH��3HRSOH�ZLOO�UHFRJQL]H�DSSOLFDWLRQV�PRUH�HDVLO\�LI�WKH\�DOO

KDYH�VLPLODU�LFRQV��<HW�LQ�WKH�UHDO�ZRUOG��SHRSOH�KDYH�QR�GLIILFXOW\�VZLWFKLQJ�EHWZHHQ�EDOOSRLQW�SHQV



DQG�ILEHUWLS�SHQV�HYHQ� WKRXJK� WKH\� ORRN�VRPHZKDW�GLIIHUHQW�DQG�KDYH�GLIIHUHQW�FRQWUROV��7KH\�DUH

VLPLODU� HQRXJK� WKDW� WKH\� DUH� ERWK� UHFRJQL]HG� DV� SHQV��ZKHUHDV� WKHLU� YDU\LQJ� DSSHDUDQFHV� SURYLGH

SOHDVXUH� DQG� FOXHV� WR� WKHLU� VOLJKWO\� GLIIHUHQW� IXQFWLRQDOLW\�� ,W� LV� WKH� ULFK� DQG� ILQH�JUDLQHG

UHSUHVHQWDWLRQ� RI� REMHFWV� LQ� WKH� UHDO� ZRUOG� WKDW� DOORZV� SHQV� RU� ERRNV� WR� KDYH� D� ZLGH� YDULHW\� RI

DSSHDUDQFHV�DQG�VWLOO�EH�HDVLO\�UHFRJQL]DEOH��$V�UHSUHVHQWDWLRQV�RI�REMHFWV�LQ�WKH�FRPSXWHU�LQWHUIDFH

EHFRPH�ULFKHU�DQG�PRUH�ILQH�JUDLQHG��WKH�QHHG�IRU�FRPSOHWH�FRQVLVWHQF\�ZLOO�GURS�

�����,QWHUIDFH�&RQWURO

,W� IROORZV� IURP� WKH� DERYH� GLVFXVVLRQ� RI� WKH� FKDQJHV� LQ� WKH� XVHU¶V� DQG� WKH� FRPSXWHU
V� UROH� LQ� WKH

LQWHUDFWLRQ�WKDW�PXFK�RI�WKH�FRQWURO�RI�WKH�XVHU�LQWHUIDFHV�ZLOO�SDVV�IURP�WKH�XVHU�WR�WKH�FRPSXWHU�

6RPHWLPHV�� WKH� FRPSXWHU�PD\� HYHQ� FKRRVH� WR� SHUIRUP� DFWLRQV�ZLWKRXW� H[SOLFLW� XVHU� FRQWURO�� DQG

RIWHQ��LW�ZLOO�FXVWRPL]H�WKH�LQWHUDFWLRQ�E\�FKDQJLQJ�DSSURSULDWH�SDUDPHWHUV�DXWRPDWLFDOO\�

6RPH�XVHUV�PD\�UHVHQW�FRPSXWHU�FRQWURO�RI�WKH�LQWHUIDFH�LI�LW�LV�QRW�GHVLJQHG�FDUHIXOO\��0DQ\�IRUPV

RI�DGDSWLYH� LQWHUIDFHV�PD\�EH�UHDGLO\�DFFHSWHG�EHFDXVH� WKH\�VLPSO\�FDXVH� WKH�FRPSXWHU� WR�EHKDYH

WKH� ZD\� RQH� ZRXOG� QDWXUDOO\� H[SHFW� LW� WR� GR� LI� LW� ZHUH� SDUW� RI� WUDGLWLRQDO� SK\VLFDO� ZRUOG�� )RU

H[DPSOH��WKH�RUJDQL]DWLRQ�RI�NLWFKHQ�WRROV�LQ�GUDZHUV�DQG�FDELQHWV�DGDSWV�E\�LWVHOI�WR�FDXVH�WKH�PRVW

IUHTXHQWO\�XVHG�WRROV�WR�EH�RQ�WRS�DQG�LQ�IURQW��ZKHUHDV�OHVV�IUHTXHQWO\�XVHG�WRROV�DUH�KLGGHQ��,Q�D

VLPLODU�PDQQHU��VHYHUDO�FXUUHQW�DSSOLFDWLRQV�DXJPHQW�WKHLU��)LOH��PHQX�ZLWK�OLVWV�RI�WKH�ODVW�ILYH�RU

VR�ILOHV�XVHG�E\�WKH�XVHU�LQ�WKDW�DSSOLFDWLRQ��XQGHU�WKH�DVVXPSWLRQ�WKDW�UHFHQWO\�XVHG�ILOHV�DUH�OLNHO\

WR� EH� DPRQJ� WKH� PRUH� IUHTXHQWO\� XVHG� RQHV� LQ� WKH� IXWXUH� DQG� WKXV� VKRXOG� EH� PDGH� PRUH� HDVLO\

DFFHVVLEOH�

0RUH�DERXW�XVHU�LQWHUIDFHV�LQ�>�@�DQG�>�@�

��� 1HZ�DSSURDFK

���� ,QWURGXFWLRQ

7KH�PDLQ�SULQFLSOH�RI�WKLV�SURMHFW�LV�WR�UHSUHVHQW�WUHH�VWUXFWXUH�LQWR��'�VSDFH�LQ�D�ZD\��ZKLFK�VKRXOG

EH�DV�OXFLG�DQG�FRPSDFW�DV�SRVVLEOH��7KH�VHFRQG�WKLQJ�ZH�KDYH�WR�FDUH�DERXW�LV�PRYLQJ�LQVLGH�WKH

WUHH��%HFDXVH�ZH�DUH�KHUH�KDQGOLQJ�ZLWK�Q�DU\�WUHHV��WKHUH�LV�QR�ZD\�WR�GHDO�ZLWK�WKLV�PRYHPHQW�LQ

�'� VSDFH�� 6R�� WKLV� FDQ� EH� XQWZLVWHG� E\� PRUH�GLPHQVLRQDO� VSDFHV� RU� E\� D� VHTXHQFH� RI� PRUH

LQGHSHQGHQW��'�VSDFHV��%HFDXVH�KXPDQ�RULHQWDWLRQ�LQ�VSDFH��ZKLFK�KDV�PRUH�GLPHQVLRQV�WKDQ�WKUHH

LV�TXLWH�SUREOHPDWLF�� WKH� VHFRQG�SRVVLELOLW\� ORRNV� OLNH� WKH� ULJKW�RQH��$IWHU�D�GHHS� FRQWHPSODWLRQ� ,

UHVROYHG�WKLV�E\�UHSUHVHQWLQJ�WKH�WUHH�VWUXFWXUH�DV�V\VWHP�RI�SLSHV��ZKLFK�FKDVVLV�FRQVLVWV�DJDLQ�RI

SLSHV���6HH�ILJ������

���� ,QLWLDWH�PHQX

%HFDXVH�LQ�WKH�ODVW�IHZ�\HDUV�FRPSXWHU�EHFRPHV�PRUH�D�PXOWLPHGLDO�FRQVROH�WKDQ�D�VLPSOH�PDFKLQH�

FODVVLFDO�GLYLVLRQ�RI�LQIRUPDWLRQDO�VSDFH�EHFRPHV�OLWWOH�ELW�QRQ�LQWXLWLYH��'XH�WKLV�IDFW�,µYH�GHVLJQHG

D�W\SRORJ\�RI�ILOHV��)LOHV�DUH�GLYLGHG�LQWR�WZR�PDLQ�JURXSV����PRVWO\�GXH�WR�GLUHFWQHVV�RI�XVH��,Q�ILUVW

JURXS�WKHUH�DUH�IRXU�LWHPV�

x� 9LGHRV�±�ILOHV�FRQWDLQLQJ�PRYLHV�DQG�YLGH�VHTXHQFH

x� 0XVLF�±�ILOHV�FRQWDLQLQJ�PXVLF

x� 'RFXPHQWV�±�PRVWO\�WH[W�GRFXPHQWV

x� )DYRULWHV�±�FKRVHQ�LWHPV�IURP�SUHYLRXV�WKUHH



6HFRQG�JURXS��ZKLFK�LV�PRUH�D�ÄGHDG�ULQJHU³�RU� UHVLGXHQW� IRU�QRZDGD\V�XVHU� LQWHUIDFH��1RWH�� WKDW

GXH�WR� WKLV�SURMHFW�DLPV�PRUH�WR�GRFXPHQW�RULHQWHG�PRGHO��VHH�������� WKHUH� LV�QR�SULPDU\�QHHG�IRU

UXQQLQJ�VWDQGDORQH�SURJUDPV�DV�ZHOO� DV�DFFHVVLQJ�SK\VLFDO�GULYHVµ� VWUXFWXUH��$OVR�� WKH� Ä&RQWUROV³

VKRXOG�EH�UHGXQGDQW�±�WKH�FRPSXWHU�LWVHOI�VKRXOG�WDNH�FDUH�RI�LWµV�VHWWLQJV��PRUH�3�Qµ�3���7KH�RQO\

UHVHUYH�LV�WKH�Ä,QWHUQHW³�QRGH��ZKLFK�VKRXOG�WDNH�FDUH�RI�VSHFLDO�,QWHUQHW�VHUYLFHV��8VXDO�ZHE�SDJHV

ZLOO�EH�IRXQG�XQGHU�ÄGRFXPHQWV³�QRGH�LQ�SUHYLRXV�JURXS�

$Q\ZD\��WKH�FRQWHQWV�RI�WKLV�JURXS�LV�

x� &RQWUROV�±�&RPSXWHU�VHWWLQJV

x� 'ULYHV�±�KHUH�WKH�XVHU�FDQ�JR�WKURXJK�UHDO�ILOH�V\VWHP

x� 3URJUDPV�±�MXVW�SURJUDPV��SURJUDPV�DUH�QRUPDOO\�RSHQHG�E\�FKRRVLQJ�ILOHV

x� ,QWHUQHW�±�PRUH�VRSKLVWLFDWHG�VHUYLFHV�RI�,QWHUQHW��KRPHEDQNLQJ��HWF��

7KLV�W\SRORJ\�LV�LPSOHPHQWHG�DOVR�LQ��'��DQG�WKLV�LV�GRQH�E\�SLSHV�FRQQHFWHG�WR�VSKHUH��ZKHUH�ILUVW

JURXS� FLUFOHV� DURXQG� WKH� ]�D[H� �DQG� WKHUHIRUH� DOO� LWHPV� DUH� YLVLEOH� DW� WKH� WLPH�� DQG� VHFRQG� RQH

DURXQG�\�D[H��VRPH�LWHPV�DUH�KLGGHQ�IRU�D�PRPHQW����6HH�ILJ�����

�'�UHDOL]DWLRQ�RI�WKLV�VWUXFWXUH�VHHPV�TXLWH�DSSURSULDWH�DFFRUGLQJ�WR�LW�LV�XVDELOLW\�DQG�FRQVLVWHQF\�

7KLV�ILOH�W\SH�FODVVLILFDWLRQ�FRYHUV�ZKROH�VSHFWUXP�RI�FRPPRQO\�XVHG�ILOHV�DQG�NHHSV�XVHUV�DZD\�RI

SK\VLFDO�GDWD�UHSUHVHQWDWLRQ��E\�ZKLFK�WKH\�DUH�ERWKHUHG�ZKHQ�XVLQJ�FRPPRQ�ILOH�PDQDJHUV�OLNH�06

([SORUHU�RI�1RUWRQ�&RPPDQGHU�



���� 'LUHFWRU\�WUHH

$V�ZH� KDYH� DOUHDG\� VDLG�� WKH� GLUHFWRU\� VWUXFWXUH� LV� UHSUHVHQWHG� E\� D� SLSH��ZKLFK� FKDVVLV� LV�PDGH

DJDLQ�RI�SLSHV���WKH\�UHSUHVHQW�RWKHU�GLUHFWRULHV�RU�ILOHV��,Q�FDVH�RI�GLUHFWRU\�WKH�XVHU�HQWHUV�WKH�SLSH�

ZKLFK�FKDVVLV�LV�PDGH�RI�RWKHU�SLSHV�UHSUHVHQWLQJ�RWKHU�ILOHV�RI�GLUHFWRULHV�DQG�VR�RQ�



,WµV� FOHDU�� OLNH� LQ�RWKHU�YLVXDOL]DWLRQ� V\VWHPV�� �DQG�GXH� WR� KDUGZDUH� ERXQGDU\�� WKDW� RQO\� D� SDUW� RI

YLVXDOL]HG�GDWD�FDQ�EH�YLVLEOH��8VHU�FDQ�DFFHVV�DQRWKHU� LWHPV��ZKLFK�DUH� WRR�VPDOO�IRU�UHDGLQJ��E\

PRYLQJ�WKURXJK�YLUWXDO�VSDFH��LQ�GLUHFWLRQ�RI�]�D[H��XSZDUGV�RU�EDFNZDUGV�

,Q�LQGLYLGXDO�OHDIV�RI�ÄIDQ³�ILOHV�DUH�IRU�EHWWHU�RULHQWDWLRQ�RUGHUHG�DFFRUGLQJ�DOSKDEHW��QDPHO\�WKDW

ZD\��WKDW�RQ�WKH�ILUVW�OHDI�WKHUH�DUH�ILOHV�\RXQJ�RQ�OHWWHU�ÄD��WLOO�ÄG���LQ�VHFRQG�ÄH��WLOO�ÄK��HWF��$V�LV

IURP�SLFWXUH�HYLGHQW�� LQIRUPDWRU\�GHQVLW\�RI� WKLV�NLQG�RI�GLVSOD\�LV�JHQHUDOO\���[�KLJKHU�� WKDQ�FXW�

DQG�GU\��'�DWWLWXGH�

,Q� DGGLWLRQ�� RUGHU� VHW� FDQ� UHPDLQ� VWDWLFDO�� VHTXHQFHG� DFFRUGLQJ� WR� DOSKDEHW�� RU� WKLV� RUGHU� FDQ� EH

RUJDQL]HG�LWVHOI��G\QDPLFDOO\��DFFRUGLQJ�WR�IUHTXHQF\�RI�QRGHV�XVDJH���$V�DOUHDG\�ZULWWHQ�LQ������

��� ,PSOHPHQWDWLRQ

3URJUDP�KDV�EHHQ�LPSOHPHQWHG�LQ�%RUODQG�'HOSKL����XVLQJ�VWDQGDUG�2SHQ*/�OLEUDULHV� �JO�SDV�DQG

JOX�SDV���6PDOOHU�SUREOHP�LV�KRZHYHU�WKH�VSHHG�RI�WKHQ�V\VWHP��IRU�RQ�3HQWLXP�����0+]��GHSLFWLRQ

RI�VWDQGDUG�GLUHFWRU\������ILOHV��WDNHV�DSSUR[�����VHFRQGV��ZKLFK�NHHSV�RQ�EHLQJ�WRR�PXFK�

%\�XVLQJ�IDVWHU�SURFHVVRU��ZKLFK�LV�QRW�D�SUREOHP�QRZDGD\V��DQG�2SHQ*/�DFFHOHUDWHG�JUDSKLF�FDUG�

WKH�V\VWHP�EHFRPHV�TXLWH�IDVW�DQG�XVDEOH��WHVWHG���%HFDXVH�RI�WKH�VSHHG�RI�XVHG�V\VWHP��ILOH�QDPHV

DUH�QRW� GLVSOD\HG� DV� �'� WH[W� �ZKDW�ZDV� WKH� RULJLQDO� LGHD��� EXW� RQO\� OLNH� VPDOO� WH[WXUHV��$OVR�� WKH

PRYHPHQW�WKURXJK�WKH�VSDFH�LVQµW�VPRRWKO\�DQLPDWHG��EXW�GHJUDGHG�RQO\�WR�PRYLQJ�E\�VWHSV��1RWH�



WKDW� ILJ�� �� VKRZV� RQO\� ÄGHYHORSPHQW� YHUVLRQ´�� ZKLFK� LV� LQ� VRPH� ZD\V� FULSSOHG� WR� LQFUHDVH� WKH

LQWHUIDFH�VSHHG�

���� 8VHU�PDQXDO

7KH� RQO\� RQH� SDUDPHWHU� UHTXLUHG� UXQQLQJ� WKH� SURJUDP� LV� D� QDPH� RI� GLUHFWRU\��ZKLFK�ZH�ZDQW� WR

GLVSOD\��$IWHU�GLVSOD\LQJ�WKH�GLUHFWRU\�XVHU�FDQ�PRYH�WKURXJK�VSDFH�LQ�DGYDQFH�UHVS��EDFNZDUG�E\

NH\�ÄXS��UHVS��ÄGRZQ���%\�VLPSOH�GRXEOH�FOLFNLQJ�UHTXLUHG�ILOH�WKLV�ILOH�VWDUWV�ZLWK�LW�LV�DVVRFLDWHG

DSSOLFDWLRQ�

��� &RQFOXVLRQV�DQG�IXWXUH�SODQV

,W� VHHPV�� WKDW� DOWHUQDWLYH�� DQG�PDLQO\� �'�XVHU� LQWHUIDFHV� DUH� WKH� IXWXUH� RI�*8,� VWDQGDUGV�� 7KLV� LV

PDLQO\�GXH�WR�LW�LV�LQIRUPDWRU\�GHQVLW\�DQG�HDVH�RI�XVH��,Q�QHDU�IXWXUH�ZH�FDQ�H[SHFW�VHPL�LQWHOOLJHQW

�'� XVHU� LQWHUIDFHV�� ZLWK� ULFKO\� GHYHORSHG� DJHQWV� DQG� FRPSOH[LW\� RI� XVH�� 7KHUH� DUH� DOUHDG\

WHQGHQFLHV�WR�VHW�XS�VXFK�D�VWDQGDUG��VHH�>�@��DQG�WR�RYHUFRPH�WRGD\¶Vµ�:,03�VWDQGDUG��7KLV�SURMHFW

DLPV�WR�EH�D�ILUVW�VWHS�LQ�UHDOL]DWLRQ�RI�VXFK�D�WKRXJKWV�

$V� IXWXUH�ZRUN��DOO�PHQWLRQHG�SULQFLSOHV� VKRXOG�EH� LPSOHPHQWHG� �ZKLFK�KDVQµW� EHHQ�GRQH�GXH� WR

KDUGZDUH�UHTXLUHPHQWV���$OVR��WKHUH�VKRXOG�EH�DQ�LPSOHPHQWDWLRQ�XVLQJ��'�VRXQG��ZKLFK�ZLOO�KHOS

EOLQG�SHRSOH�WR�QDYLJDWH�WKURXJK��'�VSDFH��)RU�WKHVH�SHRSOH��WKHUH�ZLOO�EH�DOVR�D�WH[W�WR�VSHHFK�DQG

YRLFH�UHFRJQLWLRQ�PRGXOH�DYDLODEOH�

��� 5HIHUHQFHV

>�@ �$SSOH�&RPSXWHU��0DFLQWRVK�+XPDQ�,QWHUIDFH�*XLGHOLQHV��$GGLVRQ�:HVOH\��5HDGLQJ��0DVV��

�����

>�@� 1LHOVHQ��-��,QWHUIDFH�GHVLJQ�IRU�6XQ
V�:::�VLWH���-XQH�������

85/��KWWS���ZZZ�VXQ�FRP�VXQRQQHW�XLGHVLJQ

>�@ 7KH�:LQGRZV� ,QWHUIDFH��$Q�$SSOLFDWLRQ�'HVLJQ�*XLGH��0LFURVRIW� 3UHVV�� 5HGPRQG��:DVK��

�����

>�@ 3LHUFH��-���+XPDQ�&RPSXWHU�,QWHUDFWLRQ��$GGLVRQ�:HVOH\������


