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VLQJOH�DSSOLFDWLRQV�DW�D�WLPH�WR�VXSSRUWLQJ�PXOWLSOH�WDVNV�DQG�EURDGHU�FRPPXQLFDWLRQ�FDSDELOLWLHV��ZLWK�

LQFUHDVLQJ�FRPSXWDWLRQDO�SRZHU� DQG�JUHDWHU�DYDLODELOLW\�RI�QHWZRUN�EDQGZLGWK��� �7KLV� WUDQVLWLRQ�ZLOO�

UHTXLUH� D� QHZ� W\SH� RI� XVHU� LQWHUIDFH� WKDW� LV� PRUH� VXLWDEOH� IRU� PRELOLW\�� MXVW� OLNH� WKH� PXOWL�WDVNLQJ�

HQYLURQPHQW�RQ�WKH�GHVNWRS�KDV�OHG�WR�QRYHO�JUDSKLFDO�LQWHUIDFHV�XVLQJ�ZLQGRZ�PDQDJHUV��

����� �������		�
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([LVWLQJ�PRELOH�GHYLFHV�WKDW�SURYLGH�DXGLR�DSSOLFDWLRQV�IRU�PRELOH�XVHUV�DUH�PDLQO\�EXLOW�WR�VXSSRUW�D�

VLQJOH�DSSOLFDWLRQ�RQ�D�VLQJOH�GHYLFH���03��SOD\HUV��&'�SOD\HUV��0LQL�'LVF�SOD\HUV��DQG�ZDONPDQV�RQO\�

DOORZ�SOD\EDFN�RI�PXVLF��YRLFH�UHFRUGHUV�DOORZ�UHFRUGLQJ�DQG�SOD\EDFN��UDGLRV�RQO\�VXSSRUW�EURDGFDVW�

UDGLR��ZDONLH�WDONLHV� VXSSRUW�KDOI� GXSOH[�ZLUHOHVV� YRLFH� FRPPXQLFDWLRQ��PRELOH�SKRQHV� VXSSRUW� IXOO�

GXSOH[�FRPPXQLFDWLRQ��EXW�DUH�ERXQG�WR�D�EXLOW�LQ�DOHUWLQJ�SURWRFRO�EHIRUH�D�FRPPXQLFDWLRQ�FKDQQHO�

FDQ�EH�VHWXS���2Q�WKH�RWKHU�KDQG��SHUVRQDO�FRPSXWHUV�DUH�D�PXOWLSXUSRVH�SODWIRUP�IRU�D�ZLGH�UDQJH�RI�

GLIIHUHQW�DSSOLFDWLRQV���&RPELQHG�ZLWK�WKH�,QWHUQHW��WKH�3&�KDV�EHHQ�D�JHQHUDO�SXUSRVH�SODWIRUP�IRU�

GLIIHUHQW�W\SHV�RI�FRPPXQLFDWLRQ�DSSOLFDWLRQV� UDQJLQJ�IURP� LQVWDQW�PHVVDJLQJ��H�PDLO��QHZV�JURXSV��

,5&�FKDWV� DQG� HYHQ� ,QWHUQHW� WHOHSKRQ\�� �+RZHYHU�� WKHVH� DSSOLFDWLRQV�KDYH� EHHQ�GHVLJQHG�ZLWK� WKH�

DVVXPSWLRQ�WKDW�XVHUV�DUH�VLWWLQJ��VWDWLRQDU\��DQG�IRFXVHG�RQ�WKH�DSSOLFDWLRQ���7KH�DGYHQW�RI�PRELOH�,3�

VXJJHVWV�WKDW�WKHUH�PD\�EH�D�UROH�IRU�D�VLQJOH��DXGLR�EDVHG�DSSOLDQFH�WKDW�LV�PRELOH�DQG�PXOWL�IXQFWLRQDO�

WKDW�UHSODFHV�DOO�SHUVRQDO�PRELOH�GHYLFHV�FXUUHQWO\�DYDLODEOH�ZKLOH�VXSSRUWLQJ�PXOWLSOH�DSSOLFDWLRQV�IRU�

QRPDGLF�XVHUV��



����

,Q�RUGHU�WR�PDNH�VXFK�DQ�DSSOLDQFH�ZRUN�ZHOO��WKLV�WKHVLV�SUHVHQWV��

��� $Q� DSSURSULDWH� DUFKLWHFWXUH�ZLWK�QHFHVVDU\� VHUYLFHV�RQ� WKH�QHWZRUN� WR�PDQDJH� DQG� VXSSRUW�

PXOWLSOH�DXGLR�DSSOLFDWLRQV�ZLWK�YDULRXV�FKDUDFWHULVWLFV��

��� $� SRZHUIXO� EXW� VLPSOH� FRPPXQLFDWLRQ� SURWRFRO� WR� FRPPXQLFDWH�ZLWK� WKH� DSSOLFDWLRQV� DQG�

VHUYLFHV��

��� $Q�DXGLWRU\�XVHU�LQWHUIDFH�WR�PDQDJH�DQG�LQWHUDFW�ZLWK�WKHVH�DSSOLFDWLRQV�ZLWK�PLQLPDO�YLVXDO�

DWWHQWLRQ��

$V�FRPSXWDWLRQDO�SRZHU�FRQYHUJHV�LQWR�VPDOOHU�GHYLFHV�DQG�DV�KLJKHU�ZLUHOHVV�EDQGZLGWK�FRQQHFWLYLW\�

EHFRPHV�PRUH�FRPPRQSODFH��WKH�PRELOH�GHYLFHV�ZLOO�EH�DEOH�WR�VXSSRUW�D�GLYHUVH�VHW�RI�QHWZRUNHG�

DXGLR�DSSOLFDWLRQV���+RZHYHU��WKHVH�DSSOLFDWLRQV�ZLOO�EH�FRPSHWLQJ�IRU�GLIIHUHQW�UHVRXUFHV�LQFOXGLQJ�WKH�

PLFURSKRQH� DQG� WKH� VSHDNHU� RQ� WKH� FOLHQW�� WKH� XVHU·V� DWWHQWLRQ�� DQG� WKH� VSHHFK� UHVRXUFHV� �VSHHFK�

UHFRJQLWLRQ�DQG�WH[W�WR�VSHHFK����7KLV�ZLOO�UHTXLUH�DSSURSULDWH�PDQDJHPHQW�RI�UHVRXUFHV�DQG�DSSOLFDWLRQV�

ZLWK�DGHTXDWH�ORDG�VKDULQJ�EHWZHHQ�WKH�FOLHQW�DQG�WKH�QHWZRUN�VHUYLFHV�WKDW�VXSSRUW�WKH�FOLHQW��

,Q� DGGLWLRQ� WR� WKH� DUFKLWHFWXUH�� D� VWDQGDUG� FRPPXQLFDWLRQ� SURWRFRO� LV� QHHGHG� IRU� WKH� FOLHQW� WR�

FRPPXQLFDWH�ZLWK�WKH�VHUYLFHV�RQ�WKH�QHWZRUN�DQG�WKH�DSSOLFDWLRQV���7KH�FOLHQW�QHHGV�WR�VZLWFK�EHWZHHQ�

WKH� DSSOLFDWLRQV� DQG� UHTXHVW� QHFHVVDU\� UHVRXUFHV� ZKHQ� FHUWDLQ� DSSOLFDWLRQV� DUH� DFWLYDWHG�� � 7KH�

DSSOLFDWLRQV�DOVR�QHHG�WR�NQRZ�ZKHQ�WR�VHQG�DQG�UHFHLYH�GDWD�DQG�ZKHQ�WR�XVH�UHVRXUFHV�VXFK�DV�WKH�

VSHHFK�UHFRJQL]HU��

)LQDOO\��D�QRYHO�GHVLJQ�RI�WKH�DXGLR�LQWHUIDFH�LV�QHHGHG�LQ�RUGHU�WR�LQWHUDFW�ZLWK�YDULRXV�DSSOLFDWLRQV�IURP�

WKH�PRELOH�GHYLFH���$�VSHHFK�LQWHUIDFH�ZRXOG�EH�D�UHTXLUHPHQW�IRU�VXFK�D�GHYLFH�VLQFH�PRELOH�XVHUV�ZLOO�

RIWHQ�KDYH�WKHLU�H\HV�DQG�KDQGV�IRFXVHG�RQ�RWKHU�WDVNV���8VHUV�ZLOO�QHHG�WKH�FDSDELOLW\�WR�DFFHVV�DQG�

FRQWURO�WKH�DSSOLFDWLRQV�XVLQJ�YRLFH��
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,03520378�LV�DQ�,3�EDVHG�PRELOH�SODWIRUP��ZKLFK�FRQVLVWV�RI�D�ZLUHOHVV�FOLHQW�GHYLFH�DQG�GLVWULEXWHG�

VHUYLFHV�WKDW�VXSSRUW�PXOWLSOH�DXGLR�DSSOLFDWLRQV���,03520378�DGGUHVVHV�WKH�DERYH�SULQFLSOHV�DQG�

SURYLGHV�DQ�LPSOHPHQWDWLRQ�RI�D�PXOWLIXQFWLRQ�PRELOH�DXGLR�DSSOLDQFH��



����

$� GLVWULEXWHG� DUFKLWHFWXUH�ZDV� LPSOHPHQWHG�ZLWK� YDULRXV� GLVWULEXWHG� FRPSRQHQWV� DQG� DSSOLFDWLRQV���

'LVWULEXWHG�VHUYLFHV�DQG�DSSOLFDWLRQV�PDNH�LW�VXLWDEOH�IRU�HIILFLHQWO\�ORDG�EDODQFLQJ�DQG�RSWLPL]LQJ�WKH�

XVDJH� RI� FRPSXWDWLRQDO� UHVRXUFHV� RQ� WKH� QHWZRUN�� � ,Q� WKH� FXUUHQW� DUFKLWHFWXUH�� D� WKLQ� FOLHQW�

FRPPXQLFDWHV�ZLWK�WKH�GLVWULEXWHG�VHUYLFHV�RYHU�WKH�QHWZRUN�LQ�RUGHU�WR�LQWHUDFW�ZLWK�GLVWULEXWHG�DXGLR�

DSSOLFDWLRQV���$Q�$SSOLFDWLRQ�0DQDJHU�ZDV�GHYHORSHG�WR�PDQDJH�WKHVH�DSSOLFDWLRQV�DQG�VHUYLFHV�IRU�WKH�

FOLHQW���,Q�RUGHU�WR�VXSSRUW�D�SHUVRQDOL]HG�PDQDJHPHQW�RI�WKH�DSSOLFDWLRQV��WKH�$SSOLFDWLRQ�0DQDJHU�

FRPPXQLFDWHV� ZLWK� WKH� XVHU·V� SHUVRQDO� VHUYLFHV�� ZKLFK� LQFOXGH� WKH� 3UHVHQFH�� 3URILOHU� DQG� 6SHHFK�

6HUYLFHV����

7KH�FRPPXQLFDWLRQ�SURWRFRO�LV�EDVHG�RQ�WKH�VWDQGDUG�,QWHUQHW�3URWRFROV���:H�XVH�WKH�7&3�,3�SURWRFRO�

WR� WUDQVPLW� FRQWURO� PHVVDJHV� DPRQJ� GLIIHUHQW� FRPSRQHQWV� RI� ,03520378�� � +RZHYHU�� PDQ\�

FRPSRQHQWV�RI�,03520378�DUH�LPSOHPHQWHG�LQ�-DYD��DOORZLQJ�5HPRWH�0HWKRG�,QYRFDWLRQ��50,��WR�

EH�XWLOL]HG�WR�FRPPXQLFDWH�DPRQJ�WKH�QHWZRUNHG�FRPSRQHQWV���$�WH[W�PHVVDJLQJ�SURWRFRO�KDV�EHHQ�

LPSOHPHQWHG�LQ�RUGHU�WR�FRPPXQLFDWH�ZLWK�QRQ�-DYD�HQWLWLHV�VXFK�DV�WKH�FOLHQW�DQG�VRPH�DSSOLFDWLRQV��

'LIIHUHQW� DXGLR� DSSOLFDWLRQV� WKDW� ZRXOG� EH� XVHIXO� IRU� PRELOH� XVHUV� KDYH� EHHQ� LPSOHPHQWHG� WR�

GHPRQVWUDWH�WKH�FDSDELOLWLHV�RI�,03520378�DUFKLWHFWXUH�DQG�LQYHVWLJDWH�WKH�XVHU�LQWHUIDFH�IRU�DXGLR�

DSSOLFDWLRQV���%DE\�0RQLWRU��5DGLR��1HZV�+HDGOLQHV��$XGLR�%RRN��5HFRUGHU��&KDW��6XSHU�3KRQH��DQG�

03��3OD\HU�DSSOLFDWLRQV�KDYH�EHHQ�LPSOHPHQWHG���'HYHORSPHQW��WHVWLQJ�DQG�FRRUGLQDWLRQ�RI�GLVWULEXWHG�

DSSOLFDWLRQV�ZHUH�YHU\�FKDOOHQJLQJ�GXULQJ�LPSOHPHQWDWLRQ���6SHHFK�LQWHUIDFH�ZDV�D�QHFHVVLW\�IRU�PRELOH�

DSSOLFDWLRQV� DQG� PRVW� DSSOLFDWLRQV� VXSSRUW� VSHHFK� UHFRJQLWLRQ� E\� VKDULQJ� WKH� 6SHHFK� 6HUYLFH� DQG�

G\QDPLFDOO\�ORDGLQJ�WKHLU�YRFDEXODULHV�ZKHQ�WKH\�UHTXLUH�FXVWRPL]HG�VSHHFK�LQWHUDFWLRQV��

$�SXVK�WR�WDON�EXWWRQ�LQWHUIDFH�ZDV�LPSOHPHQWHG�WR�SURYLGH�RQ�GHPDQG�VSHHFK�LQWHUDFWLRQ���,QLWLDOO\��WKH�

SXVK�WR�WDON�EXWWRQ�ZDV�D�WRJJOH�EXWWRQ�ZLWK�YLVXDO�IHHGEDFN�RI�WKH�UHFRJQL]HG�WH[W���6XFK�DQ�LQWHUIDFH�

FRQIXVHG�XVHUV�DERXW�WKH�VWDWH�RI�WKH�VSHHFK�UHFRJQLWLRQ���:KHQ�LW�ZDV�UHGHVLJQHG�DV�D�SXVK�DQG�KROG�

EXWWRQ��WKH�XVHUV�KDG�D�PRUH�SRVLWLYH�UHVSRQVH�VLQFH�LW�JDYH�WDFWLOH�IHHGEDFN�RQ�WKH�VWDWH�RI�WKH�VSHHFK�

UHFRJQL]HU�DQG�DQ�DXGLWRU\�IHHGEDFN�ZKHQ�WKHUH�ZDV�D�VXFFHVVIXO�UHFRJQLWLRQ���$XGLR�FXHV�ZHUH�D�YHU\�

LPSRUWDQW�HOHPHQW�LQ�LQIRUPLQJ�WKH�XVHUV�DERXW�WKH�VWDWH�RI�WKH�DSSOLFDWLRQV�VLQFH�WKHUH�ZDV�PLQLPDO�

YLVXDO�IHHGEDFN���)RU�H[DPSOH��ZKHQ�WKHUH�ZHUH�QR�DXGLR�FXHV�LQ�WKH�5HFRUGHU�DSSOLFDWLRQ�WR�LQGLFDWH�WKH�

UHFRUGLQJ�VWDWH��WKH�UHFRUG�EXWWRQ�ZRXOG�EH�SUHVVHG�E\�PLVWDNH�DQG�HLWKHU�LW�IDLOHG�WR�UHFRUG�DQ\WKLQJ�RU�

UHFRUG�ZLWKRXW� WKH� XVHU� NQRZLQJ� DERXW� LW�� �:KHQ� DXGLR� FXHV� ZHUH� XVHG� WR� QRWLI\� WKH� VWDUW� RI� WKH�

UHFRUGLQJ�DQG�WKH�HQG�RI�WKH�UHFRUGLQJ��WKHUH�ZHUH�OHVV�IDOVH�UHFRUGLQJV����



����

$SSOLFDWLRQV�DOVR�KDYH�XQLTXH�DOHUWV�WKDW�DUH�XVHG�WR�VLJQDO�XVHUV�IRU�DWWHQWLRQ���7KHVH�DOHUWV�ZHUH�LQLWLDOO\�

YHU\�UDQGRP�DQG�RI�YDU\LQJ�OHQJWKV���,WHUDWLYH�WHVWLQJ� OHG�WR�WKH�FRQFOXVLRQ�WKDW�WKH�DOHUWV�VKRXOG�EH�

DURXQG�RQH�VHFRQG�RU�OHVV�DQG�VKRXOG�JLYH�DQ�LQGLFDWLRQ�DERXW�WKH�FRQWHQW�RI�WKH�DSSOLFDWLRQ���6HOHFWLQJ�

VXFK�DSSURSULDWH�DOHUWV�ZDV�D�FKDOOHQJH��DQG�LQ�RUGHU�WR�IDFLOLWDWH�WKLV��ZH�SURYLGH�D�ZHE�LQWHUIDFH�IRU�

XVHUV�WR�VHW�WKHLU�DOHUWV����

7KH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�,03520378�RYHUFRPHV�WKH�OLPLWDWLRQV�RI�FXUUHQW�PRELOH�DXGLR�

FRPPXQLFDWLRQ�V\VWHPV�E\�SURYLGLQJ�DQ�H[WHQVLEOH�DUFKLWHFWXUH�EDVHG�RQ�WKH�,3�QHWZRUN�DQG�SURYLGLQJ�

D�QHZ�GHVLJQ�RI�DXGLR�LQWHUIDFHV�WR�LQWHUDFW�ZLWK�PXOWLSOH�DXGLR�DSSOLFDWLRQV�IURP�D�VLQJOH�GHYLFH���,W�WDNHV�

DGYDQWDJH� RI� WKH� FRPSXWDWLRQDO� SRZHU� DQG�ZLUHOHVV�EDQGZLGWK� WKDW� LV� EHFRPLQJ�PRUH� DYDLODEOH�RQ�

PRELOH�GHYLFHV�LQ�RUGHU�WR�SURYLGH�WKH�XVHU�ZLWK�D�FRPELQDWLRQ�RI�DXGLWRU\�DQG�WDFWLOH�LQWHUIDFHV�IRU�

DFFHVVLQJ�GLJLWDO�DXGLR�DSSOLFDWLRQV���$XGLR�LQWHUIDFHV�KDYH�EHHQ�H[SORUHG�IRU�VHYHUDO�\HDUV�DV�D�PHDQV�WR�

SURYLGH�HDV\�DFFHVV�WR�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�RQ�PRELOH�GHYLFHV���+RZHYHU��,03520378�

SURYLGHV� DQ� DUFKLWHFWXUH� WKDW� FDQ� VXSSRUW� VHYHUDO� RI� WKHVH� DXGLR� DSSOLFDWLRQV� RQ� D� VLQJOH� GHYLFH� E\�

XWLOL]LQJ�WKH�DYDLODELOLW\�RI�WKH�ZLUHOHVV�,3�QHWZRUN�WKURXJK�������E�ZLUHOHVV�(WKHUQHW��ZKLFK�WUDQVPLWV�

GDWD�LQ�WKH�XQOLFHQVHG�VSHFWUXP�DW����*+]�VXSSRUWLQJ�GDWD�UDWHV�XS�WR����0ESV��DQG�WKH�SURJUDPPLQJ�

DQG�FRPSXWLQJ�FDSDELOLWLHV�SURYLGHG�E\�D�&RPSDT�L3DT�OLNH�KDQG�KHOG�GHYLFH���7KLV�ZLOO�KHOS�XV�PDQDJH�

EXV\�VRFLDO� OLYHV�LQ�D�QHWZRUNHG�PRELOH�HQYLURQPHQW�E\�SURYLGLQJ�DQ�HOHJDQW�XVHU�LQWHUIDFH�WR�DFFHVV�

PDQ\�PRELOH�DXGLR�DSSOLFDWLRQV�RQ�D�VLQJOH�GHYLFH�DQG�LPSURYH�KRZ�ZH�FRPPXQLFDWH�ZLWK�SHRSOH�DQG�

DFFHVV�GLJLWDO�DXGLR�HQWHUWDLQPHQW�DQG�LQIRUPDWLRQ�RQ�WKH�PRYH��
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,03520378� LV� DQ� DUFKLWHFWXUH� WKDW� HQDEOHV� DFFHVV� WR� PXOWLSOH� DXGLR� DSSOLFDWLRQV� ZLWK� GLIIHUHQW�

FKDUDFWHULVWLFV�IURP�D�VLQJOH�PRELOH�GHYLFH���$V�SDUW�RI�WKH�WKHVLV��,�KDYH�LPSOHPHQWHG�HLJKW�DSSOLFDWLRQV�

IRU�,03520378�WKDW�SHRSOH�ZRXOG�ZDQW�WR�XVH�LQ�UHDO�OLIH���,Q�WKLV�FKDSWHU��,�SUHVHQW�VHYHUDO�XVDJH�

VFHQDULRV�WR�LOOXVWUDWH�KRZ�WKHVH�DSSOLFDWLRQV�ZRXOG�EH�XVHG�E\�SHRSOH�LQ�WKHLU�GDLO\�OLYHV�LQ�GLIIHUHQW�

VLWXDWLRQV�DQG�KRZ�WKH�LQWHUIDFH�IHDWXUHV�RI�,03520378�IDFLOLWDWH�LQWHUDFWLRQV�WKDW�ORRN�YHU\�GLIIHUHQW�

WKDQ� WKRVH� DVVRFLDWHG� ZLWK� WKH� GHVNWRS� JUDSKLFDO� LQWHUIDFHV� RU� WKH� FXUUHQW� PRELOH� SKRQHV���

,03520378�DVVXPHV�WKDW�KLJK�EDQGZLGWK�ZLUHOHVV�FRQQHFWLYLW\�ZLOO�EH�DYDLODEOH�HYHU\ZKHUH�LQ�WKH�

IXWXUH�� � ,Q� RXU� LPSOHPHQWDWLRQ� ZH� XVHG� WKH� ������E� ZLUHOHVV� /$1� WR� VLPXODWH� VXFK� D� FRQQHFWHG�

HQYLURQPHQW�DQG�DV�D�UHVXOW��WKH�DSSOLFDWLRQV�DUH�XVDEOH�RQO\�LQVLGH�WKH�0HGLD�/DE���,Q�RUGHU�WR�LOOXVWUDWH�

WKH�IXOO�SRWHQWLDO�RI�,03520378��WKUHH�GLIIHUHQW�UHDO�OLIH�VFHQDULRV�DUH�XVHG�WR�LQWURGXFH�DQG�H[DPLQH�

WKH�IXQFWLRQDOLW\�RI�WKH�DSSOLFDWLRQV���7KH�ILUVW�RQH�LOOXVWUDWHV�KRZ�,03520378�FDQ�EH�XVHG�E\�SDUHQWV�

ZLWK� \RXQJ� FKLOGUHQ�� � 7KH� VHFRQG� VFHQDULR� SUHVHQWV� D� PRUH� SXEOLF� HQYLURQPHQW� LQYROYLQJ�

FRPPXQLFDWLRQ�EHWZHHQ�FR�ZRUNHUV���$�ILQDO�H[DPSOH�SUHVHQWV�KRZ�,03520378�FDQ�IDFLOLWDWH�WKH�

FRPPXQLFDWLRQ�EHWZHHQ�JHRJUDSKLFDOO\�GLVWULEXWHG�IDPLO\�PHPEHUV��
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-RVHSK�DQG�0DU\�DUH�D�PDUULHG�FRXSOH�LQ�WKHLU�WKLUWLHV�ZKR�KDYH�WZR�FKLOGUHQ��-HVXV�DQG�-DPHV���-RVHSK�

DQG�0DU\�DUH�ERWK�ZRUNLQJ�SURIHVVLRQDOV�ZKR�KLUH�D�EDE\�VLWWHU�WR�WDNH�FDUH�RI�WKH�EDELHV�ZKHQ�WKH\�DUH�

DZD\�IURP�KRPH���7KHLU�EDELHV�DUH�PRQLWRUHG�ZLWK�EDE\�PRQLWRUV�WKDW�DUH�DWWDFKHG�WR�WKH�FKLOGUHQ�DQG�

FRQQHFWHG�WR�WKH�ZLUHOHVV�/$1�FRQQHFWLRQ�DW�KRPH�� �7KH�SDUHQWV�FDQ�PRQLWRU�WKHLU�EDELHV�WKURXJK�

WKHVH�PRQLWRUV�UHJDUGOHVV�RI�ZKHUH�WKH\�DUH�WKURXJK�WKHLU�,03520378�FOLHQW���7KH�EDE\�PRQLWRU�LV�DQ�

DSSOLFDWLRQ�RI�,03520378�WKDW�LV�DFWLYDWHG�ZKHQ�DQ\�RI�WKH�EDELHV�VWDUW�FU\LQJ��RU�VRPH�ORXG�QRLVH�

RFFXUV�LQ�WKH�HQYLURQPHQW���:KHQ�WULJJHUHG��WKH�EDE\�PRQLWRUV�VLJQDO�WR�DOHUW�-RVHSK�DQG�0DU\���(DFK�

PRQLWRU�FDQ�HYHQ�KDYH�GLIIHUHQW�DOHUWV�WR�LQGLFDWH�ZKHWKHU�LW�LV�-HVXV�RU�-DPHV�WKDW�LV�FU\LQJ���7KH�PRWKHU�

LV�DOHUWHG�SULPDULO\�DQG�WKH�IDWKHU�LV�DOHUWHG�ZKHQ�WKH�PRWKHU�GRHV�QRW�UHVSRQG�ZLWKLQ�WHQ�VHFRQGV�DIWHU�
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EHLQJ�DOHUWHG���7KLV�IHDWXUH�FDQ�EH�FXVWRPL]HG��LI�GHVLUHG��VR�WKDW�ERWK�RI�WKH�SDUHQWV�ZRXOG�EH�DOHUWHG�

VLPXOWDQHRXVO\��RU�WKH�IDWKHU�FRXOG�EH�DOHUWHG�EHIRUH�WKH�PRWKHU����
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:KLOH�FRPPXWLQJ��0DU\�OLNHV�WR�OLVWHQ�WR�DXGLR�ERRNV�UHODWHG�WR�FKLOGUHQ·V�VWRULHV���:KHQ�0DU\�KROGV�

GRZQ� WKH� SXVK� WR� WDON� EXWWRQ� DQG� VD\V� ´$XGLR�%RRNµ� VKH� KHDUV� D� FKLPH� LQGLFDWLQJ� WKDW� KHU� YRLFH�

FRPPDQG�ZDV�UHFRJQL]HG�DQG�KHDUV�D�ERRN�IOLSSLQJ�VRXQG�WKDW�QRWLILHV�WKDW�WKH�$XGLR�%RRN�DSSOLFDWLRQ�

KDV� FRPH� WR� WKH� IRUHJURXQG�� � 6KH� KDV� EHHQ� OLVWHQLQJ� WR� WKH� VWRULHV� RI� :LQQLH� WKH� 3RRK� DQG� WKH�

DSSOLFDWLRQ�VWDUWV�VWUHDPLQJ�WKDW�DXGLR�ERRN�ZKHQ�LW�FRPHV�WR�WKH�IRUHJURXQG���7KH�DSSOLFDWLRQ�DOZD\V�

ERRNPDUNV�ZKHUH�0DU\�OHDYHV�RII�GXULQJ�KHU�SUHYLRXV�LQWHUDFWLRQ�ZLWK�WKH�ERRN�DQG�LW�VWDUWV�VWUHDPLQJ�

IURP�WZHQW\�VHFRQGV�RI�DXGLR�WKDW�SUHFHGHV�IURP�ZKHUH�VKH�OHIW�RII�ODVW�WLPH�VR�WKDW�VKH�PD\�UHFDOO�ZKLFK�

SDUW�RI�WKH�VWRU\�VKH�OHIW�RII����

-RVHSK�OLNHV�WR�OLVWHQ�WR�KLV�PXVLF�FROOHFWLRQ�ZKLOH�KH�ZRUNV�DQG�KH�KDV�DOVR�VHWXS�D�SURILOH�IRU�QHZV�

KHDGOLQHV�VR�WKDW�KH�FDQ�UHFHLYH�LPSRUWDQW�QHZV�XSGDWHV�ZKLOH�KH�LV�OLVWHQLQJ�WR�KLV�PXVLF���+H�KDV�KLV�

RZQ�03��PXVLF�FROOHFWLRQ�WKDW�KH�KRVWV�DW�KRPH�DQG�LV�DEOH�WR�DFFHVV�WKURXJK�KLV�,03520378�FOLHQW���

:KLOH�KH�LV�OLVWHQLQJ�WR�%HHWKRYHQ·V�6\PSKRQ\�QXPEHU����KH�UHFHLYHV�DQ�DXGLR�DOHUW�IURP�<DKRR��1HZV���

+H�´MXPSVµ�WR�WKH�DSSOLFDWLRQ�E\�SUHVVLQJ�WKH�´DFWLYDWHµ�EXWWRQ���7KH�FOLHQW�SOD\V�DQ�DOHUW�WKDW�WKH�1HZV�

DSSOLFDWLRQ�KDV�FRPH�WR�WKH�IRUHJURXQG�DQG�WKH�1HZV�DSSOLFDWLRQ�LV�LPPHGLDWHO\�DFWLYDWHG���-RVHSK�KHDUV�

WKH�KHDGOLQH�UHJDUGLQJ�WKH�FXUUHQW�XSGDWHV�RQ�WKH�FRQIOLFW�EHWZHHQ�,VUDHO�DQG�3DOHVWLQH���+H�VD\V�´PRUH�

LQIRµ� LQ� RUGHU� WR� JHW�PRUH� GHWDLOHG� LQIRUPDWLRQ� DERXW� WKH� QHZV� KHDGOLQH�� �:KLOH� KH� KDV� WKH� QHZV�

DSSOLFDWLRQ�DFWLYH��KH�DOVR�EURZVHV�WKURXJK�RWKHU�QHZV�E\�XVLQJ�XS�DQG�GRZQ�EXWWRQV����

:KLOH�EURZVLQJ�WKURXJK�WKH�QHZV��KH�OHDUQV�RI�D�ILOP�IHVWLYDO�WDNLQJ�SODFH�LQ�%RVWRQ�DQG�GHFLGHV�WR�UHDFK�

0DU\�WR�GLVFXVV�RQ�D�GDWH�IRU�WKDW�QLJKW���6R��KH�EURZVHV�WKURXJK�KLV�DSSOLFDWLRQV�XQWLO�KH�UHDFKHV�WKH�

SKRQH�DSSOLFDWLRQ�� �+H�SUHVVHV�WKH�SXVK�WR�WDON�EXWWRQ�DQG�VD\V�´3KRQHµ�� �+H�KHDUV�D�VKRUW�FKLPH�

LQGLFDWLQJ�WKDW�KLV�FRPPDQGV�ZHUH�UHFRJQL]HG�DQG�KH�KHDUV�D�ULQJLQJ�VRXQG�WKDW�LQGLFDWHV�WKH�SKRQH�

DSSOLFDWLRQ�LV�DFWLYDWHG���+H�EURZVHV�WKURXJK�WKH�OLVW�RI�XVHUV�XVLQJ�WKH�´GRZQµ�EXWWRQ��EXW�0DU\�LV�WKH�

ILUVW�RQH�WKDW�FRPHV�XS�VR�KH�VD\V�´&DOOµ�ZKLFK�HVWDEOLVKHV�D�FRQQHFWLRQ�ZLWK�0DU\���
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2QFH�-RVHSK�DFWLYDWHV�WKH�FRQQHFWLRQ�WR�0DU\��KH�LV�DXWKRUL]HG�WR�OLVWHQ�WR�KHU�JDUEOHG�DXGLR���*DUEOHG�

DXGLR�DOORZV�-RVHSK�WR�OLVWHQ�LQ�WR�WKH�DXGLR�HQYLURQPHQW�RI�0DU\�WKURXJK�D�JDUEOHG�FKDQQHO��DOORZLQJ�

KLP�WR� LQIHU�KHU�DYDLODELOLW\�ZLWK�PLQLPDO� LQWUXVLRQ�� �7KLV� LV�HTXLYDOHQW�WR�KLP�DSSURDFKLQJ�KHU� LQ�D�

SK\VLFDO�HQFRXQWHU�DQG�GHFLGLQJ�ZKHWKHU�KH�VKRXOG�LQWHUUXSW�RU�QRW����0DU\�KHDUV�D�VRIW�DOHUW�IURP�KHU�

,03520378�FOLHQW�WKDW�-RVHSK�LV�WU\LQJ�WR�UHDFK�KHU���0DU\�LV�D�OLWWOH�EXV\�DW�WKDW�PRPHQW�VR�VKH�ZDLWV�

WR�VHH�ZKDW�-RVHSK�LV�FDOOLQJ�DERXW���-RVHSK�UHDOL]HV�WKDW�VKH�LV�QRW�DFFHSWLQJ�WKH�FDOO�VR�KH�ZDLWV�IRU�D�IHZ�

PLQXWHV�ZLWK�D�JDUEOHG�FRQQHFWLRQ�WR�VHH�LI�VKH�EHFRPHV�PRUH�DYDLODEOH���0DU\�GRHV�QRW�UHVSRQG��VR�KH�

WDNHV�WKH�QH[W�VWHS�E\�VD\LQJ�´DSSURDFKµ�DQG�GHFLGHV�WR�OHDYH�KHU�D�YRLFHPDLO�PHVVDJH���$W�WKDW�SRLQW��

0DU\�LV�QRWLILHG�WKDW�-RVHSK�LV�WU\LQJ�WR�OHDYH�D�PHVVDJH�DQG�GHFLGHV�WR�VFUHHQ�WKH�FDOO�DQG�OLVWHQ�WR�WKH�

PHVVDJH���-RVHSK�OHDYHV�D�PHVVDJH�DERXW�WKH�ILOP�IHVWLYDO�DQG�ZKHWKHU�VKH�LV�ZLOOLQJ�WR�JR�RXW�WKDW�QLJKW���

0DU\�KDV�HLWKHU�WKH�RSWLRQ�RI�DFFHSWLQJ�WKH�FDOO�DQG�WDONLQJ�WR�KLP��RU�VLPSO\�LJQRULQJ�LW���,Q�WKLV�FDVH��VKH�

GHFLGHV�WKDW�D�TXLFN�DQVZHU�ZLOO�VXIILFH��VR�VKH�GHFLGHV�WR�FRQQHFW�WR�KLP�E\�SUHVVLQJ�WKH�´XSµ�EXWWRQ���

5HDO�WLPH�FRQQHFWLRQ�LV�HVWDEOLVKHG�DQG�0DU\�WHOOV�-RVHSK�WKDW�WKH�ILOP�IHVWLYDO�ZRXOG�EH�JUHDW�DQG�WKDW�

VKH�ZRXOG�SLFN�KLP�XS�DW�WKH�7�VWRS����

+RZHYHU��DV�0DU\�LV�GULYLQJ�WR�SLFN�XS�-RVHSK��WKH�EDE\�PRQLWRU�VXGGHQO\�DOHUWV�KHU���6KH�LPPHGLDWHO\�

MXPSV�WR�WKH�DSSOLFDWLRQ�E\�SUHVVLQJ�WKH�´DFWLYDWHµ�EXWWRQ�DQG�VWDUWV�OLVWHQLQJ���-DPHV�LV�FU\LQJ�IRU�VRPH�

UHDVRQ�DQG�VKH�WULHV�WR�UHDFK�WKH�EDE\�VLWWHU��EXW�VKH�GRHV�QRW�JHW�DQ\�UHVSRQVH���6KH�VZLWFKHV�WR�WKH�

SKRQH� DSSOLFDWLRQ� DQG�FDOOV� -RVHSK�DQG� WHOOV� KLP� WKDW� VKH� LV�KHDGLQJ�KRPH�EHFDXVH�RI� WKH�FKLOGUHQ���

-RVHSK�LQVWDQWO\�DFWLYDWHV�KLV�EDE\�PRQLWRU�E\�VD\LQJ�́ %DE\�0RQLWRUµ���7KH�EDE\�PRQLWRU�SOD\V�D�XQLTXH�

DOHUW�LQGLFDWLQJ�WKDW�LW�KDV�FRPH�WR�WKH�IRUHJURXQG���,PPHGLDWHO\�KH�KHDUV�-DPHV�FU\LQJ�DQG�-HVXV�VD\LQJ�

´'R�QRW�EH�DIUDLG�µ�WR�FDOP�KLP�GRZQ���-RVHSK�LV�DOVR�DEOH�WR�VSHDN�LQWR�WKH�PRQLWRU�WR�FDOP�KLP�GRZQ�

VLQFH�WKH�PRQLWRU�VXSSRUWV�IXOO�GXSOH[�DXGLR��

������� ��������

7KLV�VFHQDULR�SUHVHQWHG�VHYHUDO�DSSOLFDWLRQV�RI�,03520378�DQG�KRZ�WKH\�LQWHUDFW�DPRQJ�WKHPVHOYHV�

DQG�ZLWK�WKH�XVHUV��%DE\�0RQLWRU��$XGLR�%RRN��1HZV��0XVLF�DQG�3KRQH�DSSOLFDWLRQV�ZHUH�SUHVHQWHG���

8VHUV�KDYH� WKH�RSWLRQ� WR� LQWHUDFW�ZLWK� WKHVH� DSSOLFDWLRQV�XVLQJ� VSHHFK�RU�XVLQJ� WKH�EXWWRQV�RQ� WKH�

,03520378�FOLHQW�� �2QO\�RQH� DSSOLFDWLRQ� FDQ� EH� LQ� WKH� IRUHJURXQG� DOWKRXJK� DOO� DSSOLFDWLRQV� DUH�

SUDFWLFDOO\� DFWLYH�� � :KHQ� WKH� DSSOLFDWLRQV� QHHG� IRFXV�� LW� VLJQDOV� ZLWK� DQ� DOHUW�� � 7KHUH� DUH� VSHHFK�
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FRPPDQGV�WR�DFWLYDWH�WKH�DSSOLFDWLRQV�DQG�VSHHFK�FRPPDQGV�XVHG�WR�EURZVH�WKH�FRQWHQW�LQVLGH�WKH�

DSSOLFDWLRQV�DV�LQ�WKH�1HZV�DSSOLFDWLRQ���7KH�VSHHFK�UHFRJQLWLRQ�LV�GRQH�RYHU�WKH�QHWZRUN�E\�VWUHDPLQJ�

WKH�DXGLR�FDSWXUHG�IURP�WKH�FOLHQW�WR�WKH�VSHHFK�UHFRJQL]HU�DQG�JHWWLQJ�EDFN�WKH�UHFRJQL]HG�WH[W���7KH�

$SSOLFDWLRQ�0DQDJHU�NHHSV�WUDFN�RI�ZKLFK�DSSOLFDWLRQV�DUH�RQOLQH��ZKLFK�DSSOLFDWLRQV�DUH�DFWLYH�DQG�

ZKLFK� DSSOLFDWLRQV� PD\� LQWHUUXSW� WKH� XVHU� RU� QRW�� � ,W� UHOD\V� DOO� FOLHQW� LQSXWV� DQG� UHTXHVWV� WR� WKH�

DSSURSULDWH�DSSOLFDWLRQV��
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'DYLG� ZRUNV� DW� WKH�0HGLD� /DE� DQG� (VWKHU� DQG� 3HWHU� DUH� JRRG� IULHQGV� DQG� FRZRUNHUV� DW� WKH� ODE���

+RZHYHU��WKH\�UHVLGH�SK\VLFDOO\�LQ�GLIIHUHQW�ORFDWLRQV�LQ�WKH�ODE��DQG�WKH\�GHFLGH�WR�XVH�,03520378�LQ�

RUGHU�WR�VWD\�FRQQHFWHG�ZLWK�HDFK�RWKHU���7KH\�OLNH�WR�JR�RXW�WRJHWKHU�RQFH�LQ�D�ZKLOH�DQG�VRPHWLPHV�

WKH\�DOVR�KDYH�WR�FROODERUDWH�RQ�SURMHFWV�DQG�,03520378�SURYLGHV�WKHP�ZLWK�D�FRQYHQLHQW�DZDUHQHVV�

DQG�FRPPXQLFDWLRQV�FKDQQHO��
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7KXQGHUZLUH>�@�ZDV�D�VKDUHG�PHGLD�V\VWHP�WKDW�DOORZHG�VHYHUDO�PHPEHUV�LQ�D�ZRUN�JURXS�WR�EH�DOZD\V�

FRQQHFWHG�DQG�VKDUH�DQ�DXGLR�VSDFH���7KH�VWXG\�VKRZHG�KRZ�WHOHSUHVHQFH�FRXOG�EH�XVHG�WR�FROODERUDWH�

ZKLOH�IRUPLQJ�D�VRFLDO�VSDFH�DPRQJ�FRZRUNHUV���$PELHQW�ZRUNVSDFH�VRXQGV�ZHUH�FRQYH\HG�WKURXJK�WKH�

7KXQGHUZLUH�DXGLR�FKDQQHOV�WR�DOORZ�GLIIHUHQW�PHPEHUV�XVLQJ�WKH�V\VWHP�WR�UHPDLQ�DZDUH�DERXW�HDFK�

RWKHU·V�SUHVHQFH��ZKHQ�WKH\�ZHUH�QRW�XVLQJ�LW�WR�FRQYHUVH��

,03520378�FDQ�VHUYH�D�VLPLODU�SXUSRVH�WR�'DYLG��(VWKHU�DQG�3HWHU�DV�WKH\�ZRUN�RQ�D�SURMHFW�WU\LQJ�

WR�PHHW�D�GHDGOLQH���7KH�DXGLR�FKDQQHO�LV�QRW�DOZD\V�RSHQ��EXW�DQ\�RI�WKHP�FDQ�UHDFK�DQ\�RWKHU�SHUVRQ�

WKURXJK�,03520378�EHFDXVH�WKH\�KDYH�JLYHQ�HDFK�RWKHU�SHUPLVVLRQ�WR�LQWHUUXSW�GXULQJ�WKHLU�ZRUN�

KRXUV���,Q�WKH�PRUQLQJ�ZKHQ�(VWKHU�FRPHV�LQ��VKH�DSSURDFKHV�'DYLG�WKURXJK�WKH�,03520378�FOLHQW�

WR�FKHFN�LI�KH�LV�LQ�WKH�RIILFH���'DYLG�KHDUV�DQ�DOHUW�LQGLFDWLQJ�WKDW�(VWKHU�ZDQWV�WR�UHDFK�KLP���+H�LV�RQ�KLV�

ZD\�WR�ZRUN�DQG�KH�LV�OLVWHQLQJ�WR�PXVLF�DQG�LJQRUHV�WKH�DOHUW�QRW�ZDQWLQJ�WR�EH�GLVWXUEHG���(VWKHU�MXVW�

KHDUV�VRPH�JDUEOHG�DXGLR�DQG�LW�VRXQGV�OLNH�KH�LV�QHDU�VRPH�EXV\�VWUHHW�DQG�DVVXPHV�WKDW�KH�LV�RQ�WKH�ZD\�

WR� ZRUN�� � 7KLV� ´JDUEOHGµ� FRQQHFWLRQ� HQDEOHV� XVHUV� WR� OHW� RWKHUV� NQRZ� DERXW� RQH·V� DYDLODELOLW\� E\�

SXEOLVKLQJ�DXGLR�RU�RWKHU�GDWD�WR�RQH·V�SHHUV�DV�LQ�WKH�$520$>�@�PXWXDO�DZDUHQHVV�V\VWHP���$520$�

V\VWHP�XVHG�DEVWUDFW�UHSUHVHQWDWLRQV��ZKLFK�UHTXLUHG�D�KLJK�OHDUQLQJ�FXUYH���+RZHYHU�ZH�XVH�JDUEOHG�
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DXGLR�WR�NHHS�WKLQJV�VLPSOH��ZKLOH�SUHVHUYLQJ�VRPH�SULYDF\���7KH�DXGLR�LV�JDUEOHG�RQ�WKH�FOLHQW�VR�WKDW�LW�

FDQQRW�EH�VSRRIHG�IURP�WKH�QHWZRUN����

6LQFH�'DYLG� VHHPHG� OLNH�KH�GLG�QRW�ZDQW� WR�EH�GLVWXUEHG��(VWKHU�GHFLGHV� WR� OHDYHV� D� YRLFH�PDLO�E\�

DSSURDFKLQJ�'DYLG�IXUWKHU��E\�SUHVVLQJ�WKH�´XSµ�EXWWRQ�RU�VD\LQJ�´DSSURDFKµ��DQG�WHOOV�KLP�WR�OHW�KHU�

NQRZ�ZKHQ�KH�FRPHV�LQ��LQ�RUGHU�WR�GLVFXVV�WKH�VWDWXV�RI�D�EXJ�DQG�DOVR�DVNV�LI�KH�FDQ�GR�OXQFK�WRGD\���

'DYLG�KHDUV�DQ�DXGLR�FXH�VD\LQJ�WKDW�WKH�FDOOHU�LV�OHDYLQJ�D�YRLFH�PDLO���7KLV�LV�WR�JLYH�WKH�UHFHLYHU�DQ�

RSWLRQ�WR�GHFLGH�WR�FRQQHFW�WKH�FDOO�ZKLOH�WKH�FDOOHU�LV�OHDYLQJ�D�YRLFH�PHVVDJH�LI�WKH�PHVVDJH�VHHPV�WR�EH�

LPSRUWDQW�� �:KHQ� WKH� FDOOHU� LV� DOVR� GRQH�ZLWK� WKHLU� YRLFH�PHVVDJH� WKH� UHFHLYHU� KHDUV� DQ� DXGLR� FXH�

�FXUUHQWO\�´EHHS�EHHSµ��WKDW�LQGLFDWH�WKH�HQG�RI�WKH�YRLFH�PHVVDJH���7KH�YRLFH�PDLO�LV�UHFRUGHG�E\�WKH�

5HFRUGHU�DSSOLFDWLRQ�LQ�,03520378���7KH�5HFRUGHU�DSSOLFDWLRQ�LV�DQ�H[DPSOH�RI�DQ�DSSOLFDWLRQ�WKDW�

EHFRPHV� DFWLYH� LQ� WKH� EDFNJURXQG� ZKHQ� LW� QHHGV� WR� UHFRUG� DXGLR� IURP� DQRWKHU� DSSOLFDWLRQ�� � 7KH�

5HFRUGHU�DSSOLFDWLRQ�FDQ�EH�H[SOLFLWO\�DFWLYDWHG�E\�WKH�XVHU�WR�UHFRUG�XVHU·V�SHUVRQDO�YRLFH�PHPRV�RU�LW�

FDQ�EH� DFWLYDWHG�ZKHQ� DQRWKHU� DSSOLFDWLRQ� LV� DOUHDG\� DFWLYH�� LQ� RUGHU� WR� UHFRUG� DQ� DXGLR� FRQWHQW�RI�

DQRWKHU�DSSOLFDWLRQ��
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:KLOH�3HWHU�LV�SUHSDULQJ�WR�JR�WR�ZRUN��KH�OLVWHQV�WR�WKH�ZHDWKHU�IRUHFDVW�RQ�KLV�,03520378�FOLHQW�WR�

VHH�LI�KH�VKRXOG�WDNH�KLV�XPEUHOOD���:KLOH�KH�LV�FKHFNLQJ�WKH�ZHDWKHU��KH�VXGGHQO\�JHWV�DQ�DOHUW�IURP�WKH�

3KRQH�DSSOLFDWLRQ���6LQFH�KH�FDQ�FRPH�EDFN�WR�WKH�ZHDWKHU��KH�GHFLGHV�WR�LPPHGLDWHO\�FRQQHFW�WR�KHU�E\�

SUHVVLQJ�WKH�´DFWLYDWHµ�EXWWRQ�DQG�MXPSLQJ�WR�WKH�3KRQH�DSSOLFDWLRQ���+H�KHDUV�DQ�DOHUW�WKDW�LQGLFDWHV�

WKDW�WKH�FDOO�LV�IURP�(VWKHU�VR�KH�SUHVVHV�WKH�́ DSSURDFKµ��XS��EXWWRQ�WZLFH�WR�JHW�FRQQHFWHG���6KH�DVNV�WR�

KDYH�D� OXQFK�PHHWLQJ�DQG�KH�DJUHHV�RQ�LW���$IWHU�KH� LV�GRQH�ZLWK�WKH�FDOO��KH�UHWXUQV�WR�WKH�ZHDWKHU�

IRUHFDVW� DSSOLFDWLRQ� E\� VD\LQJ� ´:HDWKHUµ� DQG� LV� KDSS\� WR� NQRZ� WKDW� KH� GRHV� QRW� QHHG� WR� WDNH� DQ�

XPEUHOOD����

$V�KH�VWHSV�RXW�IURP�KLV�KRPH�DQG�JHWV�LQWR�KLV�FDU��KH�VXGGHQO\�JHWV�D�FDOO�IURP�KLV�IDWKHU�LQ�8WDK���,W�LV�

VL[�LQ�WKH�PRUQLQJ�WKHUH�DQG�KH�LV�NLQG�RI�ZRUULHG�EHFDXVH�KLV�PRWKHU�KDV�QRW�EHHQ�IHHOLQJ�ZHOO�ODWHO\���

+LV�LQWXLWLRQ�LV�FRUUHFW�DQG�KLV�IDWKHU�WHOOV�KLP�WKDW�VKH�KDV�EHHQ�WUDQVSRUWHG�WR�WKH�HPHUJHQF\�URRP���+H�

LPPHGLDWHO\�GHFLGHV�WR�IRUHJR�ZRUN�IRU�WKH�GD\�DQG�KHDGV�LQVWHDG�WR�WKH�DLUSRUW���+H�DOVR�FDOOV�EDFN�

(VWKHU�DQG�IURP�KHU�JDUEOHG�FKDQQHO�KH�LQIHUV�WKDW�VKH�LV�LQ�D�PHHWLQJ��VR�KH�MXVW�OHDYHV�D�YRLFH�PHVVDJH�

LQGLFDWLQJ�WKDW�KH�KDV�D�IDPLO\�HPHUJHQF\�DQG�FDQQRW�PDNH� LW� WR�ZRUN�WRGD\�� �(VWKHU�KRZHYHU��ZDV�
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JHWWLQJ�D� OLWWOH�ERUHG�IURP�WKH�PHHWLQJ�VR�VKH� VFUHHQHG�WKH�YRLFH�PHVVDJH�DQG�XSRQ�KHDULQJ�3HWHU·V�

GLVWUHVVHG�PHVVDJH��VKH�FRQQHFWV�WR�KLP�LPPHGLDWHO\�DQG�VHQGV�D�ZRUG�RI�HQFRXUDJHPHQW��
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:KHQ�3HWHU�DUULYHV�LQ�8WDK��KLV�PRWKHU�KDG�JRQH�LQWR�WKH�RSHUDWLRQ�URRP���:KLOH�KH�LV�ZDLWLQJ�RXWVLGH�LQ�

WKH�KRVSLWDO�KH�GHFLGHV�WR�UHDFK�(VWKHU�DQG�'DYLG�WR�VHH�LI�WKH\�FDQ�FKDW�WR�GLVFXVV�DQ\�EXJV�WKDW�DUH�

RFFXUULQJ�DQG�NHHS�WUDFN�RI�HDFK�RWKHU·V�VWDWXV���+RZHYHU��'DYLG��(VWKHU�DQG�DQRWKHU�GHYHORSHU�ZHUH�

DOUHDG\�LQ�D�FKDW�VHVVLRQ�DQG�GLVFXVVLQJ�VHYHUDO�LVVXHV���3HWHU�MRLQV�WKH�FKDW�VHVVLRQ�DQG�TXLFNO\�VNLPV�

WKURXJK�WKH�FKDW�UHFRUGLQJV�E\�SUHVVLQJ�WKH�´GRZQµ�EXWWRQ�LQ�RUGHU�WR�FDWFK�XS�RQ�WKH�VWDWXV�RI�WKH�

FXUUHQW�FKDW���7KH�RWKHUV�QRWLFH�WKDW�3HWHU�MRLQHG�WKH�FKDW�DV�WKH\�KHDU�3HWHU·V�DOHUW���$IWHU�VHYHUDO�PLQXWHV�

RI�FDWFKLQJ�XS��KH�GHFLGHV�LW�ZRXOG�EH�D�JRRG�WLPH�WR�JLYH�DQ�XSGDWH���+H�ILUVW�WHOOV�WKHP�WKDW�KLV�PRWKHU�

VHHPV�WR�EH�GRLQJ�RN�DQG�JLYHV�D�EULHI�VWDWXV�XSGDWH�RQ�KLV�PRGXOHV�LQGLFDWLQJ�VRPH�SHQGLQJ�EXJV�WKDW�

KH�KDV�EHHQ�WU\LQJ�WR�IL[�ODWHO\��

������� ��������

,Q�WKLV�VHFWLRQ��WKH�FDSDELOLWLHV�RI�WKH�3KRQH�DSSOLFDWLRQ�KDYH�EHHQ�HODERUDWHG��DQG�WKH�&KDW�DSSOLFDWLRQ�

ZDV�LQWURGXFHG���7KH�JDUEOHG�DXGLR�DQG�WKH�FDOO�VFUHHQLQJ�IHDWXUHV�LQ�WKH�3KRQH�DSSOLFDWLRQ�HQDEOH�D�

PRUH�IOH[LEOH�FDOO�FRQWURO�DQG�FDOO�VHWXS�SURFHVV�EHWZHHQ�WKH�FDOOLQJ�SDUWLHV���7KH�FDOO�FRQWURO�SURWRFRO�

DOWHUV�WKH�FDOO�VWDWH�LQ�D�FDOO�VHVVLRQ���7KH�FDOO�VWDWH�LQFOXGHV�WKH�GLIIHUHQW�VWDWHV�LQ�D�FDOO�DQG�LQIRUPDWLRQ�

DERXW�FDOOHUV�DQG�UHFHLYHUV���7KH�FDOO�VHWXS�SURFHVV�HVWDEOLVKHV�WKH�FDOO�VWDWHV�LQ�WKH�QHWZRUN�DQG�WKH�HQG�

SRLQWV�VR�WKH\�PD\�VWDUW�FRPPXQLFDWLQJ�>�@��'XH�WR�LWV�FDSDELOLWLHV�EH\RQG�FXUUHQW�WHOHSKRQ\��WKH�3KRQH�

DSSOLFDWLRQ�ZLOO�EH�UHIHUUHG�WR�DV�WKH�6XSHU�3KRQH�DSSOLFDWLRQ���,W�VXSSRUWV�WUDGLWLRQDO�WHOHSKRQ\�VR�WKDW�

XVHUV�PD\�GLDO�RXW�WR�DQG�UHFHLYH�FDOOV�IURP�FRQYHQWLRQDO�SKRQHV���+RZHYHU��E\�XWLOL]LQJ�WKH�,3�QHWZRUN��

LW�SURYLGHV�RSWLRQV�WR�PRQLWRU�RQH�DQRWKHU�DQG�VFUHHQ�FDOOV�EHIRUH�D�WZR�ZD\�UHDO�WLPH�FRPPXQLFDWLRQ�

FKDQQHO�LV�VHWXS�VR�WKDW�FHUWDLQ�WUXVWHG�JURXS�RI�SHRSOH�VXFK�DV�IDPLO\�PHPEHUV��IULHQGV�DQG�FRZRUNHUV�

FDQ�XVH�WKH�HQKDQFHG�FDOO�VHWXS�IXQFWLRQDOLW\����

7KLV� VHFWLRQ� DOVR� LOOXVWUDWHG� KRZ� DXGLR� DSSOLFDWLRQV�PD\� LQWHUDFW� ZLWK� HDFK� RWKHU� DV� WKH� 5HFRUGHU�

DSSOLFDWLRQ�GLG�ZLWK�WKH�6XSHU�3KRQH�DSSOLFDWLRQ�WR�SURYLGH�YRLFH�PDLO�IXQFWLRQDOLW\���7KH�DUFKLWHFWXUH�RI�

,03520378�IDFLOLWDWHV�WKLV�NLQG�RI�LQWHUDFWLRQ�EHWZHHQ�DSSOLFDWLRQV���7KH�&KDW�DSSOLFDWLRQ�SUHVHQWHG�

LQ�WKLV�VHFWLRQ�LV�D�PXOWL�XVHU�DSSOLFDWLRQ�RI�,03520378�WKDW�HQDEOHV�D�JURXS�RI�SHRSOH�WR�KDYH�D�
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VHVVLRQ� VHWXS� WR� FRPPXQLFDWH� IUHHO\� DQG� SRVW� YRLFH� PHVVDJHV� WKDW� WKH\� ZRXOG� OLNH� WR� VKDUH�

DV\QFKURQRXVO\���,W�DOVR�NHHSV�D�KLVWRU\�OLNH�WKH�WH[W�FKDW�URRPV�VR�WKDW�XVHUV�PD\�EURZVH�WKURXJK�WKH�

FRQWHQWV�RI�WKH�FKDW�WR�FDWFK�XS�ZLWK�FXUUHQW�FRQYHUVDWLRQ��
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,03520378�ZLOO�KHOS�FRQQHFW�JHRJUDSKLFDOO\�VHSDUDWHG�IDPLO\�PHPEHUV���6DUDK�LV�LQ�86�VWXG\LQJ�LQ�

FROOHJH���+HU�SDUHQWV�WUDYHO�EHWZHHQ�WKH�86�DQG�.RUHD�HYHU\�VL[�PRQWKV���:KHQ�KHU�SDUHQWV�DUH�LQ�WKH�

86��WKH\�VWD\�ZLWK�KHU��EXW�ZKHQ�WKH\�DUH�LQ�.RUHD��WKH\�DUH�LQ�6HRXO��DW�WKHLU�UHODWLYH·V�SODFH���+HU�EURWKHU�

-RKQ�LV�LQ�WKH�PLOLWDU\�LQ�'DH�NRR��ZKLFK�LV�DERXW���KRXUV�DZD\�IURP�6HRXO�E\�FDU���&RQQHFWLQJ�JOREDO�

IDPLOLHV�LQ�D�GLVWULEXWHG�ZRUOG�ZKHUH�WKHUH�DUH�GLIIHUHQW�WLPH�]RQHV�DQG�FRPSOHWHO\�GLIIHUHQW�OLIH�VW\OHV�LV�

VRPHWKLQJ�WKDW�FXUUHQW�WHOHSKRQ\�GRHV�QRW�GR�ZHOO���,03520378�ZLOO�KHOS�VXFK�IDPLO\�PHPEHUV�VWD\�

FRQQHFWHG�WKURXJK�WKH�HQKDQFHG�FDOO�VHWXS�SURFHVV�LW�SURYLGHV����

������� ������
���!���"��
���

:KHQ�6DUDK·V�,03520378�FOLHQW�LV�LGOH��KHU�IDPLO\�PHPEHUV�FDQ�HDVLO\�FKHFN�XS�RQ�KHU��VLQFH�VKH�KDV�

JLYHQ�WKHP�WUXVWHG�SHUPLVVLRQV���7KH\�ZRXOG�QRW�JHW�FOHDU�RU�UHDO�WLPH�DXGLR�ZKHQ�WKH\�FKHFN�RQ�HDFK�

RWKHU��EXW�WKH\�ZRXOG�EH�DEOH�WR�LQIHU�IURP�WKH�JDUEOHG�DXGLR�ZKHWKHU�DQ\�RI�WKHLU�IDPLO\�PHPEHUV�DUH�

EXV\�RU�LGOH���'XULQJ�-RKQ·V�OXQFK�KRXU��KH�́ DSSURDFKHVµ�KHU�WR�VHH�ZKDW�LV�XS�ZLWK�KHU���+H�OLVWHQV�WR�WKH�

JDUEOHG�DXGLR�DQG�WKHUH�VHHPV�WR�EH�VRPH�DFWLYLW\����$OWKRXJK�LW�LV�RQH�$0�LQ�86��KH�UHDOL]HV�WKDW�VKH�LV�

QRW�DVOHHS���6DUDK�LV�DOHUWHG�WKDW�KHU�EURWKHU�LV�WU\LQJ�WR�FRQQHFW�WR�KHU���6KH�ZDV�ZULWLQJ�VRPH�H�PDLOV�

ZKLOH�OLVWHQLQJ�WR�VRPH�PXVLF�ZLWK�KHU�,03520378�FOLHQW��VR�VKH�GHFLGHV�WR�DFFHSW�WKH�FDOO�DQG�VWDUW�D�

VKRUW�FKDW�ZLWK�KHU�EURWKHU��

,Q�DQRWKHU�LQVWDQFH��6DUDK�WULHV�WR�FDOO�-RKQ�RU�´DSSURDFKµ�KLP���6KH�KHDUV�VRPH�JDUEOHG�DXGLR�IRU����

VHFRQGV�DQG�LQIHUV�WKDW�KH�VHHPV�WR�EH�LQ�D�PLOLWDU\�WUDLQLQJ���:KLOH�VKH�LV�OLVWHQLQJ�WR�JDUEOHG�DXGLR��-RKQ�

DSSURDFKHV�KHU�DQG�WUDQVLWLRQV�WR�PRQLWRULQJ�VWDWH�WR�VHH�ZKDW�VKH�LV�FDOOLQJ�DERXW���7KLV�HVWDEOLVKHV�D�

RQH�ZD\�FOHDU�FKDQQHO�ZKHUH�-RKQ�FDQ�OLVWHQ�WR�ZKDW�KLV�VLVWHU�LV�LQWHUUXSWLQJ�KLP�DERXW���$V�6DUDK�DVNV�

KLP�ZKHWKHU� WKHLU� SDUHQWV�KDYH�DUULYHG�VDIHO\� LQ�.RUHD��KH� VZLWFKHV� WKH� VWDWH�E\�´DSSURDFKLQJµ�KHU�

IXUWKHU�DQG�VHWWLQJ�XS�D�IXOO�GXSOH[�FRQQHFWLRQ���+H�WHOOV�KHU�WKDW�KH�ZDV�GLUHFWLQJ�WKH�WUDLQLQJ�DQG�KH�KDV�

D�IHZ�PRPHQWV�GXULQJ�WKH�EUHDN���+H�DOVR�WHOOV�KHU�WKDW�WKHLU�SDUHQWV�KDYH�DUULYHG�VDIHO\�LQ�6HRXO�DQG�KH�

WDONHG�WR�WKHP�ODVW�QLJKW���6DUDK�DVNV�-RKQ�WR�MRLQ�WKH�FKDW�VHVVLRQ�ODWHU�ZKHQ�KH�LV�GRQH�ZLWK�WKH�WUDLQLQJ��
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6DUDK·V�SDUHQWV�KDYH�EHHQ�OLVWHQLQJ�WR�WKH�.RUHDQ�UDGLR�E\�DFFHVVLQJ�WKH�5DGLR�DSSOLFDWLRQ�IURP�WKHLU�

,03520378�FOLHQWV���7KH\�ZHUH�RQ�WKHLU�ZD\�WR�D�VDXQD�VLQFH�WKDW�LV�WKH�ILUVW�WKLQJ�.RUHDQV�XVXDOO\�GR�

ZKHQ�WKH\�UHWXUQ�WR�.RUHD���+HU�IDWKHU�VXGGHQO\�KHDUV�DQ�DOHUW�IURP�WKH�6XSHU�3KRQH�DQG�KH�GHFLGHV�WR�

VZLWFK�WKH�DSSOLFDWLRQ�E\�SUHVVLQJ�WKH�́ DFWLYDWHµ�EXWWRQ�ZKLOH�KHU�PRWKHU�FRQWLQXHV�WR�OLVWHQ�WR�WKH�UDGLR���

$V�KH�VZLWFKHV�WR�WKH�6XSHU�3KRQH��KH�DVNV�KLV�ZLIH�WR�VDYH�WKH�UDGLR�FRQWHQW�XVLQJ�KHU�UHFRUGHU�VR�WKDW�

KH�PD\�VKDUH�LW�DIWHU�KH�LV�GRQH�ZLWK�WKH�FDOO���:KHQ�WKH�́ UHFRUGµ�EXWWRQ�LV�SUHVVHG��KLV�ZLIH�KHDUV�D�EHHS�

WKDW�LQGLFDWHV�WKH�VWDUW�RI�WKH�UHFRUGLQJ���6DUDK·V�IDWKHU�FDQQRW�UHDOO\�UHFRUG�WKH�UDGLR�ZKLOH�KH�LV�DWWHQGLQJ�

WR� WKH� FDOO� VLQFH� FXUUHQW� ,03520378� 5HFRUGHU� DSSOLFDWLRQ� FDQ� RQO\� UHFRUG� WKH� FXUUHQWO\� DFWLYH�

DSSOLFDWLRQ����

:KHQ�KH�KHDUV�6DUDK·V�XQLTXH�DOHUW�KH�MXVW�SUHVVHV�WKH�́ XSµ�EXWWRQ�WZLFH�WR�VNLS�WKH�PRQLWRULQJ�VWDWH�DQG�

JHW�FRQQHFWHG�GLUHFWO\����6DUDK�DVNV�KRZ�WKH\�DUH�GRLQJ�DQG�KH�WHOOV�KHU�DERXW�ZKDW�LV�KDSSHQLQJ�LQ�.RUHD�

DQG�WKDW�WKH\�DUH�JRLQJ�WR�D�VDXQD���6XGGHQO\�6DUDK·V�PRWKHU�ZDQWV�WR�FKDW�ZLWK�KHU�DOVR�VR�WKH\�DOO�

EURZVH� DQG� DFWLYDWH� WKH� &KDW� DSSOLFDWLRQ�� � $OWKRXJK� FXUUHQWO\� &KDW� RQO\� VXSSRUWV� DV\QFKURQRXV�

PHVVDJLQJ��WKH�&KDW�DSSOLFDWLRQ�FDQ�SURYLGH�PXOWLSOH�SHRSOH�WR�DOVR�FKDW�WRJHWKHU�LQ�UHDO�WLPH���$V�WKH\�

ZHUH� FKDWWLQJ� IRU�DERXW�KDOI� DQ�KRXU�� WKH\�KHDU� -RKQ� MRLQLQJ� WKH�FKDW��+H�TXLFNO\�EURZVHV� WKURXJK�

SUHYLRXV�UHFRUGLQJV�RI�WKH�FKDW�DQG�JUHHWV�WKH�RWKHU�IDPLO\�PHPEHUV���$W�WKLV�WLPH��-RKQ·V�IDWKHU�GHFLGHV�

WR�FRQWLQXH�WR�OLVWHQ�WR�5DGLR�DQG�OHW�KLV�FKLOGUHQ�FKDW�ZLWK�WKHLU�PRWKHU���+H�XVHV�WKH�EURZVH�EXWWRQV�

�OHIW�ULJKW�EXWWRQV�RQ�WKH�,03520378�FOLHQW��WR�VZLWFK�WR�WKH�5DGLR�DSSOLFDWLRQ��VLQFH�WKH�VSHHFK�

UHFRJQL]HU�GRHV�QRW�FRSH�WRR�ZHOO�ZLWK�KLV�(QJOLVK�SURQXQFLDWLRQ��
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7KLV� VHFWLRQ� SUHVHQWHG� D� VFHQDULR� ZKHUH� ,03520378� FDQ� IDFLOLWDWH� FRPPXQLFDWLRQ� EHWZHHQ�

JHRJUDSKLFDOO\�VHSDUDWHG�IDPLO\�PHPEHUV�E\�SURYLGLQJ�WKHP�DQ�DZDUHQHVV�FKDQQHO�DQG�D�SULYDWH�FKDW�

URRP�WKDW�LV�DFFHVVLEOH�IURP�WKH�VDPH�FOLHQW���$OVR�WKH�ILQDO�DSSOLFDWLRQ�WKDW�KDV�EHHQ�LPSOHPHQWHG�IRU�

,03520378�� WKH� 5DGLR� DSSOLFDWLRQ� LV� LQWURGXFHG�� � 7KLV� DSSOLFDWLRQ� LV� DFWXDOO\� D� SUHWW\� VLPSOH�

DSSOLFDWLRQ�WKDW�VWUHDPV�DXGLR�IURP�D�WXQHU���+RZHYHU��WKLV�GHPRQVWUDWHV�KRZ�,03520378�LQWHJUDWHV�

GLIIHUHQW�NLQGV�RI�DXGLR�DSSOLFDWLRQV�WKDW�ZH�FXUUHQWO\�XVH�DQG�DFFHVV�XVLQJ�GLIIHUHQW�GHYLFHV���)LQDOO\�WKH�

LQWHUIDFH�RQ�,03520378�WR�DFFHVV�DSSOLFDWLRQV�SURYLGH�VRPH�PDLQ�IXQFWLRQDOLW\�VXFK�DV�EURZVLQJ�
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GLIIHUHQW� DSSOLFDWLRQV� XVLQJ� EXWWRQV� WR� FRPSOHPHQW� WKH� VSHHFK� LQWHUIDFH� WKDW� PLJKW� QRW� EH� DOZD\V�

DGHTXDWH�LQ�FHUWDLQ�VLWXDWLRQV��
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,Q� WKLV� FKDSWHU� ,� GHVFULEH� VRPH� SUHYLRXV� DQG� UHODWHG�ZRUN� WKDW� KDV�PRWLYDWHG� WKH� GHYHORSPHQW� RI�

,03520378���7KH�ILUVW�VHFWLRQ�GHVFULEHV�DXGLR�VHUYHU�UHVHDUFK�WKDW�GHDOW�ZLWK�VRPH�VLPLODU�UHVHDUFK�

LVVXHV�LQ�DUFKLWHFWXUH�DQG�XVHU�LQWHUIDFHV�IRU�PDNLQJ�DXGLR�HDVLO\�DFFHVVLEOH�IURP�WKH�GHVNWRS�FRPSXWHUV���

,Q�WKH�VHFRQG�VHFWLRQ��GHYHORSPHQWV�LQ�,3�WHOHSKRQ\�LV�SUHVHQWHG�DORQJ�ZLWK�KRZ�,03520378�GLIIHUV�

IURP�WUDGLWLRQDO� ,3� WHOHSKRQ\�� �7KH� WKLUG� VHFWLRQ�GHVFULEHV�ZRUNV� LQ�PRELOH�SKRQHV� WKDW�KDYH�EHHQ�

GHYHORSHG�RYHU�WKH�ODVW�IHZ�\HDUV�DQG�WKH�UHVXOWLQJ�FRPPHUFLDO�VHUYLFHV�WKDW�DUH�EHFRPLQJ�DYDLODEOH���,Q�

WKH�IRXUWK�VHFWLRQ��,�SUHVHQW�VRPH�UHODWHG�LQIUDVWUXFWXUH�DQG�DUFKLWHFWXUH�ZRUN�WKDW�WULHV�WR�SURYLGH�XVHUV�

ZLWK�DFFHVV�WR�XELTXLWRXV�FRPSXWLQJ���7KH�ILIWK�VHFWLRQ�GHWDLOV�SUHYLRXV�ZRUN�RQ�DXGLR�LQWHUIDFHV�WKDW�

KDYH�PRWLYDWHG� WKH� GHYHORSPHQW� RI� ,03520378�� � )LQDOO\�� LQ� WKH� ODVW� VHFWLRQ�� SUHYLRXV�ZRUN� RQ�

DZDUHQHVV�FKDQQHOV�LV�GHVFULEHG�WR�VXSSRUW�,03520378·V�QHZ�DSSURDFK�WR�VHWWLQJ�XS�FDOOV��

 ���� ��"�����������

$XGLR�VHUYHUV�KDYH�EHHQ�DQ�DFWLYH�UHVHDUFK�DUHD�LQ�WKH���·V�DQG�HDUO\���·V�WR�PDNH�GLJLWDO�DXGLR�PRUH�

DFFHVVLEOH�IURP�WKH�GHVNWRS�FRPSXWHUV���,QWHJUDWLRQ�RI�FRPSXWHU�DQG�WHOHSKRQ\�OHG�WR�DSSOLFDWLRQV�WKDW�

FRXOG�VHDPOHVVO\�DFFHVV�YRLFH�PDLO�UHFRUGLQJV�IURP�WKH�ZRUNVWDWLRQV���7KH�DXGLR�VHUYHUV�ZHUH�XVHG�WR�

SURYLGH�DXGLR�VHUYLFHV�VXFK�DV�GLJLWDO�VLJQDO�SURFHVVLQJ��WHOHSKRQ\��WH[W�WR�VSHHFK�DQG�VSHHFK�UHFRJQLWLRQ��

WR�YDULRXV�DSSOLFDWLRQV�RQ�WKH�GHVNWRS���'HVNWRS�DXGLR�UHVHDUFK�SUHVHQWHG�LQ�>��@�LQYHVWLJDWHG�́ D�XQLILHG�

YLHZ�HQFRPSDVVLQJ�WKH�WHFKQRORJLHV��DSSOLFDWLRQV��DQG�XVHU�LQWHUIDFHV�WR�VXSSRUW�DXGLR�SURFHVVLQJ�DW�WKH�

ZRUNVWDWLRQ�µ� �7KH�UHVHDUFK�RQ�DXGLR�VHUYHUV�DQG�DUFKLWHFWXUH�IRU�GHVNWRS�DXGLR�ZHUH�GULYHQ�E\�WKH�

UHTXLUHPHQWV�RI�WKH�DSSOLFDWLRQV�WKDW�ZRXOG�EH�PRUH�XVHIXO�ZLWK�WKH�XVH�RI�GLJLWDO�DXGLR�DQG�WKHLU�XVHU�

LQWHUIDFHV�RQ�WKH�GHVNWRS�ZRUNVWDWLRQV���%\�PDNLQJ�DXGLR�DV�D�EDVLF�GDWD�W\SH�WKDW�LV�DV�HDVLO\�PDQLSXODEOH�

DV�WH[W�RQ�WKH�GHVNWRS�FRPSXWHUV��WKH�XVHUV�FRXOG�PRUH�HDVLO\�LQWHUDFW�ZLWK�DXGLR�IURP�WKHLU�ZRUNVWDWLRQV���

7KH�DUFKLWHFWXUH�IRU�DFKLHYLQJ�GHVNWRS�DXGLR�UHVHPEOHG�WKH�FOLHQW�VHUYHU�DUFKLWHFWXUH�RI�WKH�;�ZLQGRZV�

V\VWHP� E\� DOORZLQJ� PXOWLSOH� DSSOLFDWLRQV� WR� DFFHVV� GLJLWDO� DXGLR� UHVRXUFHV� VLPXOWDQHRXVO\� ZLWKRXW�

LQWHUIHULQJ�ZLWK�HDFK�RWKHU���7KH�WHFKQRORJ\�SURYLGHG�XVHUV�ZLWK�HDV\�DFFHVV�WR�WHOHSKRQ\��WR�WKHLU�YRLFH�

PDLO�� WR� YRLFH� DQQRWDWLRQV� LQ� WKHLU� FDOHQGDUV� DQG� WR� WH[W� WR� VSHHFK� DQG� VSHHFK� UHFRJQL]HUV���

,03520378�LV�D�QDWXUDO�HYROXWLRQ�IURP�WKH�SUHYLRXV� UHVHDUFK�RQ�DXGLR�VHUYHUV�WR� LQYHVWLJDWH�WKH�

UHTXLUHPHQWV�RI�WKH�XVHU�LQWHUIDFH��VRIWZDUH�DUFKLWHFWXUH�DQG�DXGLR�DSSOLFDWLRQV�IRU�XVHUV�RQ�WKH�PRYH�LQ�
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WKH�PRELOH� DUHQD�� � $XGLR� DSSOLFDWLRQV� EHFRPH�PRUH� XVHIXO� WR�PRELOH� XVHUV� DQG� VSHHFK� LQWHUIDFHV�

EHFRPHV�PRUH� RI� D� QHFHVVLW\� GXH� WR� ODFN� RI� YLVXDO� LQWHUIDFHV� DQG� VRSKLVWLFDWHG� LQSXWV� VXFK� DV� WKH�

NH\ERDUG� DQG� WKH�PRXVH� RQ�PRELOH� GHYLFHV�� � 7KH� DXGLR� VHUYHU� UHVHDUFK� SURPRWHG� D� VHUYHU� EDVHG�

DSSURDFK�WR�SURFHVVLQJ�DXGLR�DQG�SUHVHQWLQJ�LW�RQ�WKH�GHVNWRS�FRPSXWHUV�IRU�GLIIHUHQW�DSSOLFDWLRQV��DQG�

,03520378�WDNHV�WKH�LGHD�D�VWHS�IXUWKHU�WR�DOORZ�GLVWULEXWHG�DXGLR�DSSOLFDWLRQV�WR�EH�HDVLO\�DFFHVVLEOH�

IURP�PRELOH�GHYLFHV�WKURXJK�PRVWO\�DXGLWRU\�LQWHUIDFHV��

 �
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,QWHUQHW� WHOHSKRQ\� SURWRFROV� KDYH� EHHQ� GHYHORSHG� LQ� WKH� ODVW� IHZ� \HDUV� WR� VHQG� YRLFH� RYHU� WKH� ,3�

�,QWHUQHW�3URWRFRO��QHWZRUN>��@���7KH�WZR�PDLQ�SURWRFROV�WKDW�KDYH�EHHQ�VWDQGDUGL]HG�DUH�WKH�+����>��@�

IURP�WKH�,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ��,78��DQG�WKH�6HVVLRQ�,QLWLDWLRQ�3URWRFRO��6,3�>��@�

IURP� WKH� ,QWHUQHW� (QJLQHHULQJ� 7DVN� )RUFH� �,(7)��� � +����� LV� D� YHU\� FRPSOH[>��@� SURWRFRO� WKDW�

HQFRPSDVVHV� DOO� DVSHFWV�RI�PXOWLPHGLD�FRPPXQLFDWLRQV�RYHU�SDFNHW�EDVHG�QHWZRUNV�� �7KH�SURWRFRO�

HYHQ�LQFOXGHV�VWDQGDUGV�IRU�DXGLR�DQG�YLGHR�FRGHFV���7KH�FDOO�FRQWURO�SURWRFRO�LW�XVHV�LV�+������ZKLFK�LV�

D�VXEVHW�RI�4�����SURWRFRO�WKDW�LV�XVHG�LQ�,6'1�GLJLWDO�WHOHSKRQ\���7KH�FDOO�VHWXS�SURWRFRO�ZKLFK�LV�WKH�

QHJRWLDWLRQ�SURWRFRO�IRU�VHWWLQJ�XS�WKH�FRQQHFWLRQ�EHWZHHQ�WZR�HQWLWLHV�WKDW�DUH�WU\LQJ�WR�FRPPXQLFDWH��

IROORZV�WKH�VLPSOH�FDOO�VHWXS�SURFHVV�DV�LQ�WKH�WUDGLWLRQDO�WHOHSKRQ\�LQYROYLQJ�VHWXS��DOHUWLQJ��FRQQHFW�DQG�

UHOHDVH�PHVVDJHV���5HFHQW�GHYHORSPHQW�HIIRUWV�LQ�6,3�DOVR�LQFOXGH�VXSSRUW�IRU�SUHVHQFH�UHODWHG�SURWRFROV�

WR�SURYLGH�DZDUHQHVV�EHWZHHQ�FDOOHUV>��@���´3UHVHQFH�LV�D�PHDQV�IRU�ILQGLQJ��UHWULHYLQJ��DQG�VXEVFULELQJ�

WR�FKDQJHV� LQ�WKH�SUHVHQFH� LQIRUPDWLRQ��H�J��RQOLQH�RU�RIIOLQH��RI�RWKHU�XVHUV�µ>��@� �7KHVH�SURWRFROV�

VSHFLI\�KRZ�DXGLR�DQG�YLGHR�FDQ�EH�WUDQVSRUWHG�RYHU�WKH�,QWHUQHW�DQG�ZKDW�NLQG�RI�VLJQDOLQJ�SURWRFRO�LV�

QHFHVVDU\�WR�FRPPXQLFDWH�EHWZHHQ�WHUPLQDOV�DQG�GLIIHUHQW�HQWLWLHV�RQ�WKH�QHWZRUN����

+RZHYHU�� WKH� SURWRFROV�� WKHPVHOYHV�� GR� QRW� LQKHUHQWO\� FKDQJH� KRZ� ZH� HVWDEOLVK� FRQQHFWLRQV� DQG�

FRPPXQLFDWH� XVLQJ� YRLFH� ZLWK� RWKHU� SHRSOH�� � $V� GHVFULEHG� DERYH�� WKH� FDOO� VHWXS�PRGHO� IRU� WKHVH�

SURWRFROV�VWLOO�IROORZ�WKH�WUDGLWLRQDO�LGOH��FDOO�LQ�SURJUHVV��DOHUWLQJ��FRQQHFWHG�DQG�GLVFRQQHFWHG�PRGHO���

7KH�QHJRWLDWLRQ�RI�WKH�FDOO�VHWXS�RQO\�LQYROYHV�HLWKHU�DQVZHULQJ�RU�QRW�DQVZHULQJ�DQ�LQFRPLQJ�FDOO�ZLWK�

WKH�ULQJ�DOHUW�EHLQJ�WKH�RQO\�LQGLFDWLRQ�IRU�WKH�GHVLUH�WR�VHWXS�WKH�FDOO��9RLFH�RYHU�,3�PRELOH�SKRQHV�WKDW�

DUH� FDSDEOH� RI� RSHUDWLQJ� RQ� WKH� ������� ZLUHOHVV� QHWZRUNV� DUH� QRW� PXFK� GLIIHUHQW� IURP� D� QRUPDO�

WHOHSKRQH�H[FHSW�WKDW�WKH\�FDQ�DFFHVV�WKH�/$1�DQG�WUDQVSRUW�DXGLR�RYHU�WKH�,3�QHWZRUN���([FHSW�IRU�WKH�

HQGSRLQWV� KDYLQJ� ,3� DGGUHVVHV� DQG� WKH� TXDOLW\� EHLQJ� GHSHQGHQW� RQ� WKH� QHWZRUN� WUDIILF�� WKH� XVHU�

H[SHULHQFH�ZDV�QRW�PXFK�GLIIHUHQW�IURP�FXUUHQW�PRELOH�SKRQHV���&DOOHUV�VWLOO�KDYH�WR�DOHUW��DQG�QHLWKHU�RI�
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WKH�SDUWLHV�RQ�HDFK�HQG�NQRZ�ZKDW�WKH�FDOO�ZRXOG�EH�DERXW�XQWLO�WKH\�DUH�DFWXDOO\�FRQQHFWHG���7KH�DOHUWLQJ�

LV�FRQWH[W�LQVHQVLWLYH���1HLWKHU�WKH�VHQGHU�QRU�WKH�UHFHLYHU�RI�WKH�FDOO�FDQ�NQRZ�WKH�XUJHQF\�RI�WKH�FDOO�RU�

WKH�VWDWXV�RI�HDFK�RWKHU�XQWLO�WKH�FDOO�LV�VHWXS���$V�D�UHVXOW��ZKDW�WKH�XVHUV�H[SHULHQFH�RQ�WKH�,3�SKRQHV�LV�

QRW�PXFK�GLIIHUHQW�IURP�ZKDW�WKH\�H[SHULHQFH�ZKHQ�WKH\�XVH�FRQYHQWLRQDO�WHOHSKRQHV����

,03520378�OHYHUDJHV�WKH�,3�FRQQHFWLRQ�EHWZHHQ�,3�HQDEOHG�GHYLFHV�DQG�WKH�´DOZD\V�FRQQHFWHGµ�

SURSHUW\�RI�WKH�QHWZRUN�WR�SURYLGH�XVHUV�ZLWK�D�GLIIHUHQW�H[SHULHQFH�ZKHQ�FRQQHFWLQJ�ZLWK�SHRSOH�XVLQJ�

YRLFH� FRPPXQLFDWLRQ�� � ,W� DOVR� XWLOL]HV� WKH� XQLYHUVDOLW\� RI� WKH� ,3� WR� FRRUGLQDWH� EHWZHHQ� GLVWULEXWHG�

DSSOLFDWLRQV�DQG�VHUYLFHV�DQG�WR�WUDQVPLW�GLJLWDO�DXGLR�RYHU�WKH�QHWZRUN�WR�WKH�FOLHQW���%\�PDNLQJ�WKH�FDOO�

VHWXS�SURWRFRO�PRUH�IOH[LEOH��D�XVHU�FDQ�VHQVH�DQRWKHU�XVHU·V�VWDWXV�XVLQJ�JDUEOHG�DXGLR�DQG�VXEVHTXHQWO\�

WUDQVLWLRQ�WR�D�QRUPDO�FRQQHFWLRQ�LI�WKH�UHFHLYHU�LV�DYDLODEOH�IRU�LQWHUUXSWLRQ���,W�DOVR�SURYLGHV�UHFHLYHUV�

ZLWK� WKH� RSWLRQ� RI� VFUHHQLQJ� FDOOV� LQ� UHDO� WLPH� EHIRUH� HVWDEOLVKLQJ� FRQQHFWLRQV� WR� FRQYHUVH�� � &DOO�

VFUHHQLQJ�DOORZV�WKH�UHFHLYHU�WR�OLVWHQ�WR�WKH�FDOOHU�WR�GHWHUPLQH�WKH�SXUSRVH�RU�WKH�XUJHQF\�RI�D�FDOO��

ZLWKRXW�WKH�FDOOHU�KHDULQJ�WKH�UHFHLYHU���7KLV�PRGHOV�UHDO�OLIH�SK\VLFDO�LQWHUDFWLRQV�EHWZHHQ�SHRSOH�ZKHQ�

WKH\�LQLWLDWH�IDFH�WR�IDFH�FRQYHUVDWLRQV���%HIRUH�LQWHUUXSWLQJ�VRPHRQH��RQH�DSSURDFKHV�FORVH�HQRXJK�WR�

QRWLFH� WKH�DYDLODELOLW\�RI� WKDW�SHUVRQ�� �7KH� LQWHUUXSWHG�SHUVRQ� FDQ�GHFLGH�ZKHWKHU� WR� LQWHUUXSW� WKHLU�

FXUUHQW�WDVN�RU�DVN�WKH�SHUVRQ�WR�FRPH�EDFN�ODWHU�RU�VHQG�DQ�H�PDLO���,Q�WKLV�LQWHUDFWLRQ��ERWK�SDUWLHV�DUH�

DZDUH�RI�ZKDW�LV�KDSSHQLQJ�WR�HDFK�RWKHU�GXULQJ�WKH�ZKROH�FRQYHUVDWLRQ�VHWXS�SURFHVV��

 � �� '���	����	�&��
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,Q�PRELOH�WHOHSKRQ\��WKH�:$3�)RUXP>�@��177·V�L�PRGH>��@�DQG�WKH�´9RLFH�%URZVHUµ�$FWLYLW\>�@�DUH�

WKH�PDLQ� FRQVRUWLXPV� GHYHORSLQJ� VWDQGDUGV� IRU� SURYLGLQJ� YLVXDO� DSSOLFDWLRQV� DQG� LQWHUDFWLYH� YRLFH�

SRUWDOV�IRU�PRELOH�SKRQH�XVHUV���7KHLU�ZRUN�ZLOO�SURYLGH�GLIIHUHQW�VHUYLFHV�WKDW�DUH�XVHIXO�WR�FXUUHQW�DQG�

IXWXUH�PRELOH�SKRQH�XVHUV���+RZHYHU��WKH�VPDOO�VFUHHQV�RQ�FXUUHQW�PRELOH�SKRQHV�PDNH�YLVXDO�LQWHUIDFHV�

YHU\�GLIILFXOW�WR�XVH�IRU�PRVW�DSSOLFDWLRQV���7KH�VSHHFK�EDVHG�LQWHUDFWLYH�DSSOLFDWLRQV�SURYLGH�TXLWH�XVHIXO�

VHUYLFHV�� EXW�EHFDXVH� WKH�SKRQH�RSHUDWHV�RQ� WKH�FLUFXLW� VZLWFKHG�QHWZRUN�� WKH�XVHUV�DUH� UHTXLUHG� WR�

GLVFRQQHFW� DQG� GLDO� D� GLIIHUHQW� QXPEHU� WR� DFFHVV� GLIIHUHQW� DSSOLFDWLRQV� XQOHVV� DOO� DSSOLFDWLRQV� DUH�

SURYLGHG�E\�D�FHUWDLQ�SURYLGHU���7KH�OLPLWHG�EDQGZLGWK�RQ�WKH�FXUUHQW�SKRQH�QHWZRUN�DOVR�OLPLWV�WKH�

TXDOLW\�RI�DXGLR�WKDW�FDQ�EH�WUDQVPLWWHG�RYHU�WKH�QHWZRUN���8SFRPLQJ�GHYHORSPHQW�RI�WKLUG�JHQHUDWLRQ�

ZLUHOHVV�QHWZRUNV� IRU�PRELOH�SKRQHV� DQG�PRELOH�GHYLFHV� WKDW� VXSSRUW� ,3�QHWZRUN� FRQQHFWLRQV�ZLOO�

EHFRPH�D�SRWHQWLDO�GHSOR\PHQW�LQIUDVWUXFWXUH�IRU�,03520378���0DQ\�GLIIHUHQW�SDFNHW�GDWD�RULHQWHG�
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DSSOLFDWLRQV�DUH�SURSRVHG��DQG�,03520378�ZLOO�SURYLGH�JXLGHOLQHV�RQ�KRZ�DSSOLFDWLRQV��SDUWLFXODUO\�

DXGLR�DSSOLFDWLRQV��FDQ�EH�VXSSRUWHG�RQ�WKHVH�GHYLFHV����

7HOHSKRQHV�KDYH�EHHQ�PDGH�IRU�FLUFXLW�VZLWFKHG�QHWZRUNV��ZKLFK�UHTXLUH�D�VHSDUDWH�FKDQQHO�UHVHUYDWLRQ�

IRU�HDFK�FRQQHFWLRQ����7KLV�PDNHV�PXOWLSOH�FRQQHFWLRQV�WR�PXOWLSOH�DSSOLFDWLRQV�H[SHQVLYH�DQG�GLIILFXOW�

WR� PDQDJH�� � 0XOWLSOH� DXGLR� DSSOLFDWLRQV� FDQ� EH� VXSSRUWHG� E\� FXUUHQW� WHOHSKRQ\� WKURXJK� VHUYLFH�

SURYLGHUV�VXFK�DV�7HOO0H>��@��ZKLFK�RIIHU�PXOWLSOH�DXGLR�DSSOLFDWLRQV�VXFK�DV�VWRFN�TXRWHV��ZHDWKHU��

QHZV��GULYLQJ�GLUHFWLRQV�DQG�\HOORZ�SDJHV�WKURXJK�D�������QXPEHU���7HOO0H�DOVR�RIIHUV�HDV\�ZD\V�WR�

SXEOLVK�´SKRQH�VLWHVµ�WKDW�\RX�FDQ�EURZVH��ZLWK�VSHHFK��XVLQJ�WKH�SKRQH���+RZHYHU��WKH�VHUYLFHV�DUH�

OLPLWHG�WR�WKH�LQWHUDFWLYH�VSHHFK�EDVHG�DXGLR�DSSOLFDWLRQV�WKDW�9RLFH;0/>�@�FDQ�RIIHU��

$PRQJ�PDQ\�GLIIHUHQW�DXGLR�DSSOLFDWLRQV�,03520378�VXSSRUWV��HQKDQFHG�WHOHSKRQ\�FKDQJHV�WKH�

FDOO� FRQWURO� DQG� FDOO� VHWXS� SURWRFRO� RI� KRZ� SHRSOH� FRPPXQLFDWH� XVLQJ� PRELOH� GHYLFHV� IRU� YRLFH�

FRPPXQLFDWLRQ� WR� SURYLGH� XVHUV� ZLWK� ULFKHU� LQWHUDFWLRQ� RYHU� WKH� PRELOH� GHYLFHV�� � 7KH� WUDGLWLRQDO�

WHOHSKRQHV�XVH�FLUFXLW�VZLWFKHG�SKRQH�QHWZRUN��ZKLFK�UHTXLUHV�WKH�SKRQH�WR�DOZD\V�DOHUW�EHIRUH�D�FDOO�

FDQ�EH�VHWXS���7KH�,QWHUQHW�3URWRFRO��,3�QHWZRUN��FKDQJHV�WKLV�FRPSOHWHO\�EHFDXVH�RQH�LV�YLUWXDOO\�DOZD\V�

FRQQHFWHG�ZLWK�RWKHU�SHRSOH�RYHU�WKH�PRELOH�GHYLFHV���$V�D�UHVXOW��GLIIHUHQW�ZD\V�RI�VHWWLQJ�XS�FDOOV�FDQ�

EH�UHDOL]HG��

$OHUWLQJ�FDQ�EH�PRUH� LQWHOOLJHQW�DQG�SURYLGH�PRUH�LQIRUPDWLRQ�DERXW�WKH�VWDWXV�RI�D�FDOO���%HIRUH�DQ�

DFWXDO�UHDO�WLPH�WZR�ZD\�FRPPXQLFDWLRQ�LV�VHWXS��DQ�DZDUHQHVV�FKDQQHO�FDQ�EH�HVWDEOLVKHG�LQ�RUGHU�WR�

SURYLGH�DQ�´RXWHUDFWLRQµ>��@�FKDQQHO�IRU�FDOO�VHWXS���7KLV�FKDQQHO�GRHV�QRW�LQYROYH�D�GLUHFW�LQWHUDFWLRQ�

DQG�FRPPXQLFDWLRQ��EXW�DLGV�LQ�WKH�SURFHVV�RI�VHWWLQJ�XS�WKH�FDOO�E\�SURYLGLQJ�ERWK�WKH�FDOOHU�DQG�WKH�

UHFHLYHU�ZLWK� LQIRUPDWLRQ�DERXW�HDFK�RWKHU�ZLWKRXW� LQWHUUXSWLQJ�WKHLU�FXUUHQW� WDVNV�� �7KLV�DZDUHQHVV�

FKDQQHO�SURYLGHV�D�IOH[LEOH�QHJRWLDWLRQ�PHFKDQLVP�WR�ERWK�WKH�FDOOHU�DQG�WKH�UHFHLYHU�LQ�PDNLQJ�WKH�FDOO�

VHWXS�GHFLVLRQ�IRU�FRQQHFWLQJ�IXOO\�RU�QRW�DW�DOO��

�
�
� � �� �

2WKHU�SURMHFWV� WKDW� DOVR� DWWHPSW� WR� FKDQJH� WKH� ,QWHUQHW� DQG� WHOHFRPPXQLFDWLRQV� ODQGVFDSH�� DUH� WKH�

,&(%(5*>�����@�SURMHFW�DW�8&�%HUNHOH\�DQG�WKH�2[\JHQ>��@�SURMHFW�DW�0,7�/DERUDWRU\�RI�&RPSXWHU�

6FLHQFH��ZKLFK� DUH� ODUJHU� LQ� VFDOH� DQG� VFRSH� FRPSDUHG� WR� ,03520378�� �7KH� ,&(%(5*�SURMHFW�

H[SORUHV�WKH�ORZHU�OHYHO�FRPSXWLQJ�LQIUDVWUXFWXUH�DQG�ZLUHOHVV�QHWZRUNV�IRU�SURYLGLQJ�VHUYLFHV�WR�PRELOH�
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GHYLFHV�� � 2[\JHQ� SURMHFW� H[SORUHV� WKH� PRUH� IXQGDPHQWDO� OHYHOV� RI� FRPSXWLQJ� LQIUDVWUXFWXUH� DQG�

FRPPXQLFDWLRQ�LQIUDVWUXFWXUH��ZKLFK�LQYROYHV�UHVHDUFK�LQ�KDUGZDUH�FKLS�GHVLJQV�WR�XVHU�LQWHUIDFHV���7KH�

(NWDUD>��@�DUFKLWHFWXUH�SURSRVHG�E\�WKH�:HDUDEOHV�JURXS�DW�WKH�0,7�0HGLD�/DE�DOVR�HQFRPSDVVHV�D�

ODUJHU�VFRSH�LQ�ZHDUDEOH�DQG�XELTXLWRXV�FRPSXWLQJ�WR�SURYLGH�FRPSXWLQJ�UHVRXUFHV�DQG�GDWD�WR�ZHDUDEOH�

FOLHQWV���7KH�JRDO�RI�XELTXLWRXV�FRPSXWLQJ�LV�WR�PDNH�FRPSXWHUV�LQYLVLEOH�ZKLOH�PDNLQJ�WKHP�ZLGHO\�

DYDLODEOH� LQ�WKH�QRUPDO�SK\VLFDO�HQYLURQPHQW�RI�SHRSOH·V�GDLO\� OLYHV>��@���'RQ�1RUPDQ�VXJJHVWV�WKDW�

FXUUHQW�SHUVRQDO�FRPSXWHUV�DUH�WRR�FRPSOH[�DQG�GHVLJQHG�WR�EH�WRR�JHQHUDO�SXUSRVH�WR�GR�DOO�WKLQJV�IRU�

DOO�SHRSOH>�@���+RZHYHU��KH�DOVR�DUJXHV�IRU�LQIRUPDWLRQ�DSSOLDQFHV�WKDW�DUH�DFWLYLW\�VSHFLILF�GHYLFHV�WKDW�ILW�

WKH�ZD\�ZH�ZRUN���������

7KH�DUFKLWHFWXUH�SURSRVHG�IRU�,03520378�LV�PRUH�PRGHVW�FRPSDUHG�WR�WKH�ZRUNV� LQ�XELTXLWRXV�

FRPSXWLQJ�VLQFH�LWV�SULPDU\�JRDO�LV�WR�VXSSRUW�GLVWULEXWHG�DXGLR�DSSOLFDWLRQV�DQG�HQKDQFH�DXGLR�EDVHG�

VHUYLFHV�IRU�XVHUV���+RZHYHU��WKH�JRDO�RI�VKLIWLQJ�WKH�IRFXV�RI�DWWHQWLRQ�VR�WKDW�WKH�XVHUV�PD\�HQJDJH�LQ�

WKHLU� DFWLYH� WDVNV� LV� VLPLODU�� � %\� EULQJLQJ� DV�PDQ\� DXGLR� DSSOLFDWLRQV� DV� SRVVLEOH� LQWR� DQ� LQWHJUDWHG�

HQYLURQPHQW�� ,03520378�PRGHOV�PRUH� RI� D� JHQHUDO� SXUSRVH� GHVNWRS� FRPSXWLQJ� SDUDGLJP�� EXW�

,03520378�FDQ�EH� FRQVLGHUHG�PRUH�RI� DQ� DSSOLDQFH� IRU� DFFHVVLQJ� DXGLR� LQIRUPDWLRQ� DQG� DXGLR�

FRPPXQLFDWLRQ� XELTXLWRXVO\�� � ,03520378� LV� DQ� DUFKLWHFWXUH� WKDW� VWDQGV� LQ� WKH� WUDQVLWLRQ� VWDJH�

�PDUNHG�E\�0DUN�:HLVHU�DV�:LGHVSUHDG�'LVWULEXWHG�&RPSXWLQJ�VWDJH��WR�XELTXLWRXV�FRPSXWLQJ�YLVLRQ�

ZKHUH�GLVWULEXWHG�DXGLR�DSSOLFDWLRQV�DUH�FRQQHFWHG�DQG�DFFHVVLEOH�WR�WKH�XVHUV�DW�DQ\�WLPH�WKURXJK�DQ�

,03520378�FOLHQW���$OO�WKH�FRPSOH[�DXGLR�SURFHVVLQJ�DQG�DSSOLFDWLRQV�UXQ�LQ�WKH�EDFNJURXQG�DQG�WKH�

GLVWULEXWHG�DUFKLWHFWXUH�RI�WKH�V\VWHP�EHFRPHV�WUDQVSDUHQW���$OVR��,03520378�LV�KHUH�FXUUHQWO\�DQG�LW�

ZRUNV�QRZ�RYHU�WKH�,QWHUQHW�SURWRFRO���+RZHYHU��ZLWK�WUXH�XELTXLWRXV�FRPSXWLQJ�EHFRPLQJ�DYDLODEOH��

,03520378·V�GHVLJQ� RI�XVHU� LQWHUIDFH� DQG� DXGLR� DSSOLFDWLRQV�ZLOO� EHFRPH�PRUH� DFFHVVLEOH�ZKLOH�

EHLQJ�OHVV�LQWUXVLYH���5DWKHU�WKDQ�MXVW�RQH�GHYLFH�EHLQJ�WKH�VRXUFH�RI�DXGLR��WKH�DXGLR�VRXUFH�PD\�EH�WKH�

SK\VLFDO�HQYLURQPHQW�LWVHOI��

 �(�� ��"���#
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1RPDGLF�5DGLR�LV�D�ZHDUDEOH�SODWIRUP�IRU�QRPDGLF�DFFHVV�WR�XQLILHG�PHVVDJLQJ��,QWHUIDFH�WHFKQLTXHV�

ZHUH�GHVLJQHG�IRU�VLPXOWDQHRXV�DQG�SHULSKHUDO�OLVWHQLQJ��VSRNHQ�IHHGEDFN��DQG�QDYLJDWLRQ�YLD�YRLFH�DQG�

WDFWLOH� LQWHUDFWLRQ>��@�� � 7KLV� WKHVLV� H[SORUHG� ZHDUDEOH� DXGLR� LQWHUIDFHV� IRU� DFFHVVLQJ� DV\QFKURQRXV�

LQIRUPDWLRQ��YRLFH�PDLO��H�PDLO��DQG�FDOHQGDU��IURP�D�ZHDUDEOH�GHYLFH�DQG�FRQWH[WXDO�DOHUWLQJ�IRU�WLPHO\�

QRWLILFDWLRQ�RI�LQFRPLQJ�PHVVDJHV�ZKLOH�PLQLPL]LQJ�LQWHUUXSWLRQ�WR�WKH�XVHUV���1RPDGLF�5DGLR�GHVFULEHV�
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WKH�DGYDQWDJHV�RI�DXGLR�LQWHUIDFHV�WKDW�DOORZ�KDQGV�IUHH�RSHUDWLRQ�IRU�PRELOH�XVHUV���+RZHYHU��1RPDGLF�

5DGLR�RQO\�VXSSRUWHG�LQFRPLQJ�DV\QFKURQRXV�PHVVDJLQJ�WR�DFFHVV�YRLFH�PDLO�DQG�H�PDLOV�FRQYHUWHG�WR�

VSHHFK�XVLQJ�WH[W�WR�VSHHFK���,03520378�SURYLGHV�DQ�LPSOHPHQWDWLRQ�WR�VRPH�RI�WKH�IXWXUH�ZRUNV�

GHVFULEHG� LQ�6DZKQH\·V� WKHVLV�ZLWK� UHJDUGV� WR�DZDUHQHVV�FRPPXQLFDWLRQ�FKDQQHOV�� V\QFKURQRXV� DQG�

DV\QFKURQRXV�WZR�ZD\�FRPPXQLFDWLRQV�DQG�WKHLU�LQWHUDFWLRQ�SURWRFROV�WKDW�DOORZ�WUDQVLWLRQ�IURP�RQH�

FRPPXQLFDWLRQ� FKDQQHO� WR� DQRWKHU�� � ,Q� VROYLQJ� WKHVH� SUREOHPV�� ,03520378� ILUVW� SURYLGHV� DQ�

DUFKLWHFWXUH�WKDW�VXSSRUWV�PXOWLSOH�DXGLR�DSSOLFDWLRQV�ZLWK�DQ�DGHTXDWH�DUELWUDWLRQ�RI�UHVRXUFHV�WKURXJK�

GLVWULEXWHG�VHUYLFHV���$Q�DOHUWLQJ�PRGHO�EDVHG�RQ�WKH�DSSOLFDWLRQV�FRPSHWLQJ�IRU�WKH�UHVRXUFHV�RQ�WKH�

FOLHQW�DQG�WKH�XVHU·V�DWWHQWLRQ�LV�SURYLGHG�VR�WKDW�WKH�XVHUV�DUH�QRWLILHG�DERXW�WKH�HYHQWV�WKDW�RFFXU�LQ�WKH�

DSSOLFDWLRQ�VSDFH���$OHUWLQJ�RI�HYHQWV�WULJJHUHG�E\�QRW�RQO\�LQFRPLQJ�FDOOV�IURP�SHRSOH��EXW�E\�PXOWLSOH�

DXGLR�DSSOLFDWLRQV�DUH�KDQGOHG�E\�WKH�,03520378�DUFKLWHFWXUH���$OVR��WKH�XVHU�LQWHUIDFH�LV�GHVLJQHG�WR�

EH�VFDODEOH�WR�VXSSRUW�GLIIHUHQW�DSSOLFDWLRQV�XVLQJ�VSHHFK��WDFWLOH�DQG�DXGLWRU\�LQWHUIDFHV�RQ�D�KDQGKHOG�

YRLFH�WHUPLQDO���7R�SURYLGH�DQ�DZDUHQHVV�FKDQQHO��,03520378�VXSSRUWV�JDUEOHG�DXGLR�WKDW�FDQ�EH�

XVHG�WR�QHJRWLDWH�IXUWKHU�LQWHUUXSWLRQ�ZKHQ�D�FDOO�LV�EHLQJ�VHWXS�DQG�SURYLGHV�FDSDELOLWLHV�WR�WUDQVLWLRQ�WR�

D�IXOO�GXSOH[�DXGLR�FKDQQHO�RU�WUDQVLWLRQ�WR�&KDW�DSSOLFDWLRQ�IRU�DV\QFKURQRXV�YRLFH�PHVVDJLQJ������

1HZV&RPP>��@� LV� D� KDQGKHOG� SOD\EDFN� GHYLFH� IRU� VWUXFWXUHG� DXGLR� UHFRUGLQJV�� � ,W� DOORZHG� HDV\�

EURZVLQJ�RI�DXGLR�ERRNV�DQG�QHZV�FRQWHQW���+RZHYHU��FRQWHQW�KDG�WR�EH�UHWULHYHG�IURP�WKH�DXGLR�VHUYHU�

DQG�QHHGHG�WR�EH�PDQXDOO\�GRZQORDGHG�WR�WKH�KDQGKHOG�GHYLFH�E\�GRFNLQJ�LW��GXH�WR�WKH�ODFN�RI�ZLUHOHVV�

QHWZRUN� FRQQHFWLRQ�� � 7KLV� OLPLWHG� DFFHVV� WR� UHDO� WLPH� VWUHDPLQJ� FRQWHQW� IURP� WKH� GHYLFH���

,03520378��RQ�WKH�RWKHU�KDQG��PDNHV�D�ZLUHOHVV�KLJK�EDQGZLGWK�FRQQHFWLRQ�D�UHTXLUHPHQW��DQG�LW�

DOORZV�RQ�GHPDQG�DFFHVV�WR�DXGLR�ERRN�FRQWHQWV�DQG�QHZV���7KLV�DOORZV�QHZ�FRQWHQW�WR�EH�DYDLODEOH�

IURP�DSSOLFDWLRQV� LPPHGLDWHO\��UHTXLULQJ�D�PRUH� VRSKLVWLFDWHG�DOHUWLQJ�SDUDGLJP�WR� LQGLFDWH�GLIIHUHQW�

HYHQWV�WKDW�G\QDPLFDOO\�KDSSHQ�GXULQJ�WKH�XVH�RI�WKH�DSSOLFDWLRQ���7KHUH�LV�QR�LQWHOOLJHQW�VWUXFWXULQJ�RI�

WKH� FRQWHQW� IRU� LQGH[LQJ� RU� DQQRWDWLQJ� WKH�PHGLD� VWUHDP� DV�1HZV&RPP� GRHV�� EXW� DQ� DSSOLFDWLRQ�

GHYHORSHU�FRXOG�SRWHQWLDOO\�LPSOHPHQW�VXFK�IXQFWLRQDOLW\�LQ�WKH�DSSOLFDWLRQ��

 �+�� �,���
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,QWHUDFWLRQ�DQG�2XWHUDFWLRQ��,QVWDQW�0HVVDJLQJ��,0��LQ�$FWLRQ>��@�GHVFULEHV�KRZ�LQVWDQW�PHVVDJLQJ�KDV�

HQDEOHG�SHRSOH�WR�´QHJRWLDWH�WKH�DYDLODELOLW\�RI�RWKHUV�WR�LQLWLDWH�FRQYHUVDWLRQµ��DQG�KRZ�WKLV�FDSDELOLW\�

KDV� IDFLOLWDWHG� WKH� HVWDEOLVKPHQW� RI� FRPPXQLFDWLRQ� FKDQQHOV�� � 6XFK� D� IHDWXUH� LV� QRW� \HW� DYDLODEOH� LQ�

FXUUHQW� WHOHSKRQ\� DOWKRXJK� VXFK� FDSDELOLWLHV� DUH� EHLQJ� GHYHORSHG� LQ� WKH� ,3� WHOHSKRQ\� SURWRFROV� DV�



����

GHVFULEHG� DERYH�� � ,0� LV� DOVR� ´XVHG� WR�PDLQWDLQ� D� VHQVH�RI� FRQQHFWLRQ�ZLWK� RWKHUV�ZLWKLQ� DQ� DFWLYH�

FRPPXQLFDWLRQ�]RQH�µ��:KHQ�,0�ZDV�XVHG�LQ�RIILFH�HQYLURQPHQWV��SHRSOH�LQLWLDOO\�ZRXOG�VWDUW�XVLQJ�,0�

WR�FRQYHUVH��EXW�WKH\�ZRXOG�VZLWFK�PHGLD�WR�D�SKRQH�IRU�PRUH�UHVSRQVLYH�LQWHUDFWLRQ�LQ�WKH�FRXUVH�RI�D�

VLQJOH�FRPPXQLFDWLRQ�HYHQW����

,03520378�EULQJV�WRJHWKHU�WKH�DGYDQWDJHV�RI�,0�E\�SURYLGLQJ�LQIRUPDWLRQ�RQ�WKH�DYDLODELOLW\�RI�WKH�

XVHUV�ZKLOH�LPSURYLQJ�WKH�XVHU�LQWHUIDFH�IRU�VZLWFKLQJ�PHGLD�EHWZHHQ�DQ�DZDUHQHVV�FKDQQHO�DQG�D�UHDO�

WLPH�FRPPXQLFDWLRQ�FKDQQHO���,QVWHDG�RI�KDYLQJ�WR�VZLWFK�IURP�W\SLQJ�RQ�WKH�FRPSXWHU�WR�VSHDNLQJ�RQ�

WKH�SKRQH��RQH�FDQ�XVH�RQH�GHYLFH�IRU�ERWK���1RUPDO�SKRQHV�DUH�WHGLRXV�IRU�XQSURPSWHG�LQIRUPDO�DQG�

EULHI� PHVVDJH� H[FKDQJH�� KRZHYHU� ,03520378� IDFLOLWDWHV� VXFK� H[FKDQJH� E\� SURYLGLQJ� *DUEOH�

3KRQH>��@�DZDUHQHVV�FKDQQHO��FDOO�VFUHHQLQJ�IXQFWLRQDOLW\��DQG�WKH�VXEVHTXHQW�WUDQVLWLRQ�RI�FRQQHFWLRQ�

WR�UHDO�WLPH�PHGLD�IRU�GLUHFW�YRLFH�FRQQHFWLRQ�ZLWK�WKH�FRPPXQLFDWLQJ�SDUW\�IURP�D�VLQJOH�GHYLFH��

 �-�� ��������

7KLV� VHFWLRQ� KDV� LOOXVWUDWHG� VRPH� UHODWHG� ZRUN� WKDW� KDV� JXLGHG� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI�

,03520378���$XGLR�VHUYHUV�KDYH�SURYLGHG�DQ�DUFKLWHFWXUH�IRU�GHVNWRS�DSSOLFDWLRQV�WR�DFFHVV�YDULRXV�

DXGLR�VHUYLFHV�RQ�WKH�GHVNWRS��DQG�,03520378�WDNHV�WKLV�D�VWHS�IXUWKHU�WR�SURYLGH�DXGLR�DSSOLFDWLRQV�

RI� YDU\LQJ� FKDUDFWHULVWLFV� WR� EH� DFFHVVLEOH� IURP� D� VLQJOH� PRELOH� FOLHQW�� � 7KH� DUFKLWHFWXUH� SURYLGHV�

GLVWULEXWHG�VSHHFK�UHFRJQLWLRQ�DQG�WH[W�WR�VSHHFK�VHUYLFHV�WKDW�FDQ�EH�XVHG�E\�WKH�DSSOLFDWLRQV�WR�DFTXLUH�

XVHU� LQSXW� IURP� VSHHFK� DQG� SUHVHQW� WH[W� XVLQJ� V\QWKHVL]HG� VSHHFK�� � ,03520378� RYHUFRPHV�

WUDGLWLRQDO�FDOO�VHWXS�PRGHOV� LPSOHPHQWHG�LQ�FXUUHQW�,3�WHOHSKRQ\�DQG�PRELOH�WHOHSKRQHV�WR�SURYLGH�

XVHUV�ZLWK�PRUH�IOH[LEOH�QHJRWLDWLRQ�GXULQJ�WKH�FDOO�VHWXS�SURFHVV���,W�SURYLGHV�DQ�DZDUHQHVV�FKDQQHO�WKDW�

FDQ�EH�XVHG�E\�FDOOHUV�WR�GHFLGH�ZKHWKHU�WR�IXUWKHU�LQWHUUXSW�WKH�UHFHLYHU�DQG�D�VLPLODU�VFUHHQLQJ�FKDQQHO�

RQ�WKH�UHFHLYHU�VLGH�WR�SURYLGH�PRUH�LQIRUPDWLRQ�DERXW�WKH�FDOOHU�EHIRUH�JHWWLQJ�IXOO\�FRQQHFWHG���,Q�

DGGLWLRQ�WR�WUDGLWLRQDO�WHOHSKRQ\�DQG�HQKDQFHG�WHOHSKRQ\��,03520378�VXSSRUWV�DXGLR�DSSOLFDWLRQV�

ZLWK�GLIIHUHQW�FKDUDFWHULVWLFV�PDNLQJ�LW�D�XELTXLWRXV�DXGLR�FOLHQW�IRU�DFFHVVLQJ�DXGLR�EDVHG�DSSOLFDWLRQV��

:LWK�D�VLQJOH�DSSOLDQFH��SHRSOH�FDQ�DFFHVV�WKHLU�03��PXVLF�� OLVWHQ�WR�WKHLU�IDYRULWH�UDGLR�VWDWLRQ�DQG�

HQMR\�WKHLU�DXGLR�ERRN�FROOHFWLRQV��ZKLOH�JHWWLQJ�WLPHO\�QHZV�XSGDWHV���%DVHG�RQ�WKH�QHHG�IRU�QRQ�YLVXDO�

LQWHUIDFHV�IRU�PRELOH�XVHUV��,03520378�DOVR�SURYLGHV�D�VLPSOH�HOHJDQW�XVHU�LQWHUIDFH�EDVHG�RQ�WKH�

VSHHFK�DQG�WDFWLOH�LQWHUIDFHV�ZLWK�DXGLWRU\�IHHGEDFN�WR�JXLGH�XVHUV�LQ�DFFHVVLQJ�WKH�PXOWLSOH�DSSOLFDWLRQV�

LW�VXSSRUWV����
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7KLV�FKDSWHU�LQWURGXFHV�,03520378�FOLHQW·V�XVHU�LQWHUIDFH�GHVLJQ�DQG�WKH�DSSOLFDWLRQV�WKDW�KDYH�EHHQ�

LPSOHPHQWHG���7KH�ILUVW�VHFWLRQ�KLJKOLJKWV�VRPH�NH\�IHDWXUHV�RI�WKH�XVHU�LQWHUIDFH�WKDW�DUH�XVHG�WR�LQWHUDFW�

ZLWK�WKH�DSSOLFDWLRQV���,03520378�XVHV�D�FRPELQDWLRQ�RI�EXWWRQ��VSHHFK�DQG�DXGLWRU\�LQWHUIDFHV�WR�

DOORZ�WKH�XVHU�WR�QDYLJDWH�WKURXJK�GLIIHUHQW�DSSOLFDWLRQV�DQG�LQWHUDFW�ZLWK�HDFK�RI�WKHP���,Q�WKH�VHFRQG�

VHFWLRQ��WKH�DSSOLFDWLRQV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�IRU�,03520378�DUH�GHVFULEHG�LQ�JUHDWHU�GHWDLO���

,03520378� VXSSRUWV� DSSOLFDWLRQV� ZLWK� GLIIHUHQW� SURSHUWLHV� DQG� UHVRXUFH� UHTXLUHPHQWV�� � 7KHVH�

IDFWRUV�GHWHUPLQH�KRZ�WKH�XVHU�LQWHUDFWV�ZLWK�WKHP�DQG�KRZ�WKH�DSSOLFDWLRQV�DFFHVV�UHVRXUFHV�RQ�WKH�

FOLHQW�DQG�WKH�GLVWULEXWHG�VHUYLFHV��

.���� *����#
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7KLV�VHFWLRQ�SUHVHQWV�WKH�XVHU�LQWHUIDFH�GHVLJQ�RI�WKH�,03520378�FOLHQW���7KH�JRDO�RI�WKH�GHVLJQ�ZDV�

WR�PDNH� LW� DV� VLPSOH� DV� SRVVLEOH� DQG� DV� LQWXLWLYH� DV� SRVVLEOH� WR� DFFHVV� GLIIHUHQW� DSSOLFDWLRQV�� � 7KH�

FKDOOHQJH�LV�WU\LQJ�WR�GHVLJQ�D�FRKHUHQW�XVHU�LQWHUIDFH�IRU�DFFHVVLQJ�PXOWLSOH�DSSOLFDWLRQV�IURP�D�VLQJOH�

FOLHQW���$�FRPELQDWLRQ�RI�EXWWRQ�LQSXW��VSHHFK�LQWHUIDFH�DQG�DXGLR�FXHV�DUH�XVHG���7KH�,03520378�

FOLHQW�DOORZV�XVHUV�WR�EURZVH�WKURXJK�GLIIHUHQW�DSSOLFDWLRQV�DQG�XVH�WKH�DOHUWLQJ�FXHV�WR�GHWHUPLQH�ZKLFK�

DSSOLFDWLRQV�DUH�DFWLYH�DQG�ZKLFK�DSSOLFDWLRQV�QHHG�DWWHQWLRQ���́ 3XVK�WR�WDONµ�IXQFWLRQDOLW\�LV�HVVHQWLDO�IRU�

SURYLGLQJ� XVHUV� ZLWK� DQ� HIIHFWLYH� VSHHFK� LQWHUIDFH�� � 2QFH� DQ� DSSOLFDWLRQ� LV� DFWLYDWHG�� GLIIHUHQW�

DSSOLFDWLRQV�UHTXLUH�GLIIHUHQW�XVHU�LQWHUIDFHV���%XWWRQV�DQG�YRLFH�FRPPDQGV�DUH�XVHG�LQ�FRPELQDWLRQ�WR�

SURYLGH�VHULDO�DQG�UDQGRP�DFFHVV�WR�WKH�DSSOLFDWLRQV���6RPH�DSSOLFDWLRQV�PDNH�XVH�RI�WKH�6SHHFK�6HUYLFH�

WR�SURYLGH�VSHHFK�LQWHUIDFHV�WR�EURZVH�DQG�DFFHVV�WKH�DSSOLFDWLRQV��
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8VHUV�FDQ�EURZVH�WKURXJK�WKH�DSSOLFDWLRQV�VHULDOO\��E\�XVLQJ�EURZVLQJ�EXWWRQV�RU�UDQGRPO\��E\�DFWLYDWLQJ�

WKHP�XVLQJ�YRLFH���$V�WKH�XVHU�EURZVHV�WKURXJK�WKH�DSSOLFDWLRQV�E\�JRLQJ�/()7�RU�5,*+7���$V�WKH�XVHU�

EURZVHV�WKURXJK�WKH�DSSOLFDWLRQV��GLVWLQFW�DXGLR�DOHUWV�DUH�SOD\HG�IRU�HDFK�DSSOLFDWLRQ�DQG�WKH�DSSOLFDWLRQ�

LV� LPPHGLDWHO\� DFWLYDWHG� LI� WKH� XVHU� GLVFRQWLQXHV� EURZVLQJ�� � 7KH� IROORZLQJ� GLDJUDP� LOOXVWUDWHV� WKH�

EURZVLQJ�SURFHVV��
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)LJXUH����%URZVLQJ�DSSOLFDWLRQV��

,I� WKH� XVHU� GRHV� QRW� ZDQW� WR� KDYH� DQ\� DSSOLFDWLRQV� DFWLYH�� KH�VKH� FDQ� HLWKHU� EURZVH� WR� WKH� 6OHHS�

DSSOLFDWLRQ��SUHVV�WKH�GHDFWLYDWH�EXWWRQ�ZKLFK� MXPSV�WR�WKH�6OHHS�DSSOLFDWLRQ��RU�YRLFH�DFWLYDWH� LW�E\�

VD\LQJ�´VOHHSµ���7KH�VOHHS�DSSOLFDWLRQ�LV�DQ�LGOH�DSSOLFDWLRQ�WKDW�EDVLFDOO\�GRHV�QRW�GR�DQ\WKLQJ���2QFH�DQ�

DSSOLFDWLRQ�LV�DFWLYDWHG��IXUWKHU�XVHU�LQSXW�ZLOO�EH�SURFHVVHG�E\�WKH�DSSOLFDWLRQ�H[FHSW�IRU�WKH�EURZVLQJ�

FRPPDQGV���$IWHU�WKH�XVHU�KDV�ILQLVKHG�XVLQJ�DQ�DSSOLFDWLRQ��WKH�XVHU�FDQ�PRYH�WR�DQRWKHU�DSSOLFDWLRQ�E\�

EURZVLQJ�RU�YRLFH�DFWLYDWLQJ�WKH�QHZ�DSSOLFDWLRQ��

������� ��
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7KH�FOLHQW�FDSWXUHV�NH\�LQSXW�IURP�WKH�XVHU�DQG�IRUZDUGV�LW�WR�WKH�$SSOLFDWLRQ�0DQDJHU��ZKLFK�LQ�WXUQ�

IRUZDUGV�LW�WR�WKH�DSSOLFDWLRQV���7KH�KDUGZDUH�EXWWRQV�RQ�WKH�L3DT�DUH�XVHG�WR�FRQWURO�WKH�DSSOLFDWLRQV�

DQG�VHQG�FRPPDQGV�WR�WKH�$SSOLFDWLRQ�0DQDJHU���7KHVH�NH\V�DUH�PDSSHG�LQ�WKH�IROORZLQJ�PDQQHU��
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)LJXUH����0DSSLQJ�RI�EXWWRQV�RQ�WKH�L3DT�IRU�SURYLGLQJ�WDFWLOH�LQWHUIDFH��

7KH�DFWLYDWH�EXWWRQ�DQG�WKH�GHDFWLYDWH�EXWWRQ�VHQG�ACTIVATE�DQG�DEACTIVATE�PHVVDJHV�UHVSHFWLYHO\�

WR� WKH�$SSOLFDWLRQ�0DQDJHU�� �2WKHU� NH\� SUHVVHV� RU� XVHU� LQSXW� VHQG� WKH�APP�PHVVDJH� WR� WKH� DFWLYH�

DSSOLFDWLRQ���%XWWRQ�SUHVVLQJ�DQG�UHOHDVLQJ�FDQ�EH�GHWHFWHG�DQG�WKH�QXPEHU�YDOXH�FRUUHVSRQGLQJ�WR�WKH�

HYHQW� LV� VHQW�DV�SDUW�RI�WKH�PHVVDJH�� �,I�DQ�DSSOLFDWLRQ� LV� DOUHDG\�DFWLYH�DQG�WKH�´DFWLYDWHµ�EXWWRQ� LV�

SUHVVHG��WKH�FOLHQW�FKHFNV�WR�VHH�LI�WKHUH�DUH�DQ\�SHQGLQJ�DSSOLFDWLRQV��DSSOLFDWLRQV�WKDW�KDYH�DOHUWHG�IRU�

DWWHQWLRQ�� DQG� WKH� QH[W� DSSOLFDWLRQ� LQ� WKH� SHQGLQJ� TXHXH� EHFRPHV� DFWLYH�� � 7KH� GHDFWLYDWH� EXWWRQ�

GHDFWLYDWHV�WKH�DFWLYH�DSSOLFDWLRQ�DQG�VZLWFKHV�WR�WKH�6OHHS�DSSOLFDWLRQ��

7KH� 83�'2:1� EXWWRQV� DUH� XVHG� LQ� WKH� DSSOLFDWLRQV� WR� XVXDOO\� EURZVH� DQG� QDYLJDWH� LQVLGH� WKH�

DSSOLFDWLRQ��7KLV�LV�DGHTXDWH�GXH�WR�WKH�VHULDO�QDWXUH�RI�DXGLR�FRQWHQWV���)81&7,21�EXWWRQ�LV�WKH�RQO\�

RWKHU�DYDLODEOH�EXWWRQ�WKDW�LV�XVHG�E\�DSSOLFDWLRQV�WR�LPSOHPHQW�VSHFLILF�IXQFWLRQV���)RU�H[DPSOH��LQ�WKH�

6XSHU�3KRQH�DSSOLFDWLRQ��WKH�)81&7,21�EXWWRQ�LV�XVHG�WR�KDQJ�XS�RU�PDNH�FDOOV���%XWWRQV�DUH�XVHG�DV�
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DQ� DOWHUQDWLYH� WR� WKH� VSHHFK� LQWHUIDFH� DQG� WKHUH� LV� DOZD\V�PRUH� VSHHFK� FRPPDQGV� DYDLODEOH� WR� WKH�

DSSOLFDWLRQ�WKDQ�EXWWRQ�FRPPDQGV��
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9RLFH&XHV>��@��ZKLFK�DUH�DXGLR�VLJQDWXUHV�WKDW�LGHQWLI\�SHRSOH�DQG�DXGLWRU\�LFRQV��DUH�XVHG�WR�SURYLGH�

XVHUV�ZLWK�DZDUHQHVV�DQG�IHHGEDFN�RQ�WKH�FXUUHQWO\�DFWLYH�XVHUV��DFWLYH�DSSOLFDWLRQV�DQG�WKH�GLIIHUHQW�

DSSOLFDWLRQV�WKDW�XVHUV�EURZVH���:KHQ�D�QHZ�DSSOLFDWLRQ�FRPHV�RQOLQH�RU�DQ�DSSOLFDWLRQ�JRHV�RIIOLQH��WKH�

XVHU�LV�DOVR�QRWLILHG�ZLWK�GLVWLQFW�DXGLWRU\�FXHV��

$SSOLFDWLRQV�KDYH�WKHLU�RZQ�GLVWLQFW�DOHUWV�WKDW�JHW�VHWXS�E\�WKH�DSSOLFDWLRQ�GHYHORSHU���+RZHYHU��XVHUV�

FDQ�FXVWRPL]H�WKHVH�DOHUWV�E\�PDSSLQJ�WKHP�WR�GLIIHUHQW�DOHUWV�ZKHQ�WKH\�VXEVFULEH�WR�WKHVH�DSSOLFDWLRQV�

IURP� WKH� ZHE� LQWHUIDFH�� � (YHU\� WLPH� D� XVHU� EURZVHV� WKURXJK� WKH� DSSOLFDWLRQV� �VHULDO� DFFHVV��� HDFK�

DSSOLFDWLRQ� SOD\V� D� VKRUW� DXGLR� FXH� WR� LQGLFDWH� ZKLFK� DSSOLFDWLRQ� WKH� XVHU� LV� DFFHVVLQJ�� � :KHQ� DQ�

DSSOLFDWLRQ� VXGGHQO\� FRPHV� RQOLQH� RU� KDV� FHUWDLQ� FRQWHQW� WKDW� UHTXLUHV� XVHU·V� DWWHQWLRQ�� WKH� FXUUHQW�

DSSOLFDWLRQ�LV�EULHIO\�LQWHUUXSWHG�IRU�WKH�DOHUW�WR�EH�SOD\HG�EDFN���7KH�XVHU�FDQ�DFWLYDWH�WKH�DSSOLFDWLRQ�WKDW�

LV�LQWHUUXSWLQJ�RU�MXVW�LJQRUH�LW���$IWHU����VHFRQGV��WKH�DSSOLFDWLRQ�LV�UHPRYHG�IURP�WKH�SHQGLQJ�TXHXH��

DOWKRXJK�LW�FDQ�VWLOO�EH�DFFHVVHG�PDQXDOO\�E\�DFWLYDWLQJ�LW�WKURXJK�EURZVLQJ�RU�WKURXJK�YRLFH��

(DFK�XVHU�DOVR�KDV�KLV�KHU�RZQ�SHUVRQDO�DOHUWV��ZKLFK�DUH�SOD\HG�EDFN�ZKHQ�KH�VKH�WULHV�WR�FDOO�DQRWKHU�

XVHU���7KLV�DOHUW�LV�DOVR�XVHG�LQ�WKH�&KDW�DSSOLFDWLRQ�WR�QRWLI\�DFWLYH�XVHUV�WKDW�RQH�KDV�MRLQHG�WKH�FKDW���$OO�

WKHVH�DOHUWV�DUH�:$9�ILOHV�WKDW�DUH�VSHFLILHG�E\�DQ�+773�85/��
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3XVK�WR�WDON� IXQFWLRQDOLW\� LV� DGGHG� LQ� RUGHU� WR� DOORZ� PRUH� HIIHFWLYH� XVH� RI� WKH� 6SHHFK� 6HUYLFH���

3XVK�WR�WDON�PHDQV�D�EXWWRQ�WKDW�QHHGV�WR�EH�SXVKHG�DQG�KHOG�GRZQ�WR�WDON�DQG�UHOHDVHG�WR�VWRS�WDONLQJ���

7KH�SXVK�WR�WDON�EXWWRQ�LV�WKH�EXWWRQ�RQ�WKH�XSSHU�OHIW�KDQG�FRUQHU��ZKLFK�LV�XVHG�WR�HQDEOH�DQG�GLVDEOH�

SXVK�WR�WDON�PRGH���:KHQ�WKH�EXWWRQ�LV�SUHVVHG��WKH�SXVK�WR�WDON�FRPPDQG�LV�IRUZDUGHG�WKURXJK�WKH�

$SSOLFDWLRQ�0DQDJHU� LQ� RUGHU� WR� EH� GHOLYHUHG� WR� WKH� 6SHHFK� 6HUYLFH�� � )RU� DOO� DSSOLFDWLRQV�� DXGLR� LV�

IRUZDUGHG�WR�WKH�6SHHFK�6HUYLFH�ZKHQ�SXVK�WR�WDON�LV�HQDEOHG���$OVR��ZKHQ�WKH�EXWWRQ�LV�SUHVVHG��WKH�

FOLHQW�SDXVHV�WKH�DXGLR�RXWSXW�WR�WKH�VSHDNHUV�LQ�RUGHU�WR�SUHYHQW�WKH�RXWSXW�IURP�LQWHUIHULQJ�ZLWK�WKH�

YRLFH� LQSXW�� �:KHQ�D�ZRUG� LV� UHFRJQL]HG�� WKH�FOLHQW�SOD\V�D� VKRUW�FKLPH�WR� LQGLFDWH�WKDW�WKHUH�ZDV�D�
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VXFFHVVIXO�UHFRJQLWLRQ���7KH�UHFRJQL]HG�ZRUG�LV�VWUHDPHG�EDFN�WR�WKH�FOLHQW�WR�EH�GLVSOD\HG�RQ�WKH�VFUHHQ�

LQ�RUGHU�WR�SURYLGH�IHHGEDFN�WR�WKH�XVHU�ZLWK�WKH�UHFRJQLWLRQ�UHVXOW��

$XGLR�LV�QRUPDOO\�VWUHDPHG�GLUHFWO\�WR�WKH�DSSOLFDWLRQV�WKDW�UHTXLUH�ERWK�VSHHFK�UHFRJQLWLRQ�DQG�DXGLR�

LQSXW�IURP�XVHUV�� �+RZHYHU��ZKLOH�WKH�SXVK�WR�WDON�EXWWRQ� LV�SUHVVHG�� WKH�DXGLR� LV�IRUZDUGHG�WR�WKH�

6SHHFK�6HUYLFH���7KLV�ZRXOG�EH�UHTXLUHG�ZKHQ�WKH�XVHU�ZDQWV�WR�DFWLYDWH�DQRWKHU�DSSOLFDWLRQ�RU�SURYLGH�

VSHHFK�FRPPDQGV�WR�WKH�DSSOLFDWLRQ���7KH�XVHU�SXVKHV�DQG�KROGV�WKH�SXVK�WR�WDON�EXWWRQ�DQG�VSHDNV�WKH�

DSSOLFDWLRQ�QDPH�LQ�RUGHU�WR�DFWLYDWH�DQ�DSSOLFDWLRQ���7KH�XVHU�UHOHDVHV�WKH�EXWWRQ�DIWHU�VSHDNLQJ�WKH�

XWWHUDQFH���,I�VRPHWKLQJ�LV�UHFRJQL]HG��WKH�XVHU�ZLOO�KHDU�D�FKLPH�VRXQG��

����'�� ��������
�������

7KHUH�DUH�WZR�OHYHOV�RI�VSHHFK�FRPPDQGV�DYDLODEOH�WR�WKH�XVHUV���7KHVH�DUH�WKH�$SSOLFDWLRQ�0DQDJHU�

OHYHO�FRPPDQGV�DQG�WKH�DSSOLFDWLRQ�OHYHO�FRPPDQGV���7KH�DSSOLFDWLRQ�OHYHO�FRPPDQGV�ZLOO�EH�GHVFULEHG�

LQ�PRUH�GHWDLO�LQ�WKH�QH[W�VHFWLRQ���7KH�$SSOLFDWLRQ�0DQDJHU�OHYHO�FRPPDQGV�DUH�DYDLODEOH�JOREDOO\�IURP�

ZKDWHYHU�VWDWH�WKH�XVHU�LV�LQ�DQG�WKH\�DUH���

&RPPDQGV� %HKDYLRU�

´:KDW� DUH� WKH� DSSOLFDWLRQV"µ� RU�
´DSSOLFDWLRQVµ�IRU�VKRUW�

,W�WHOOV�WKH�XVHU�ZKLFK�DSSOLFDWLRQV�DUH�RQOLQH�
DQG�DYDLODEOH�XVLQJ�V\QWKHVL]HG�VSHHFK��

´:KHUH�DP�,"µ� $SSOLFDWLRQ� DOHUW� LV� SOD\HG�EDFN� WR� LQGLFDWH�
ZKLFK�DSSOLFDWLRQ�WKH�XVHU�LV�FXUUHQWO\�DFWLYH��

$SSOLFDWLRQ� QDPHV� VXFK� DV� ´0XVLFµ� RU�
´1HZVµ�

$FWLYDWHV� WKH� DSSOLFDWLRQ� DQG� SOD\V� WKH�
DSSOLFDWLRQ·V� DOHUW� DV� LW� LV� DFWLYDWHG� WR� JLYH�
XVHU�IHHGEDFN��

7DEOH����$SSOLFDWLRQ�0DQDJHU�OHYHO�FRPPDQGV��

,I�D�XVHU�KDV�EHHQ�LGOH�IRU�D�ZKLOH��WKH�XVHU�PD\�QRW�UHPHPEHU�WKH�SUHYLRXV�VWDWH�RI�WKH�DSSOLFDWLRQV���

´:KDW�DUH�WKH�DSSOLFDWLRQV"µ�RU�´DSSOLFDWLRQVµ�LV�XVHG�WR�ILQG�RXW�ZKDW�DSSOLFDWLRQV�DUH�DYDLODEOH�DQG�

RQOLQH���́ :KHUH�DP�,"µ�LV�XVHG�WR�VHH�LQ�ZKLFK�DSSOLFDWLRQ�WKH�XVHU�LV�FXUUHQWO\�LQ��7KH�XVHU�PD\�KDYH�OHIW�

RII�OLVWHQLQJ�WR�VRPH�PXVLF�DQG�KDG�WKH�PXVLF�SOD\EDFN�SDXVHG���7KH�XVHU�PD\�GHFLGH�WR�EURZVH�WR�WKH�

QH[W�DSSOLFDWLRQ�DQG�WR�EURZVH�EDFN�WR�ILQG�RXW�ZKLFK�DSSOLFDWLRQ�WKH�XVHU�ZDV�LQ�RU�KH�VKH�PD\�VD\��

´:KHUH�DP�,"µ��7KH�ODWWHU�VSHHFK�FRPPDQG�SOD\V�WKH�DSSOLFDWLRQ·V�DOHUW�� �)LQDOO\��DOO�WKH�DSSOLFDWLRQ�

QDPHV�DUH�DYDLODEOH�WR�WKH�XVHU�WR�MXPS�WR�GLIIHUHQW�DSSOLFDWLRQV�IURP�ZKHUHYHU�WKH\�DUH��
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(DFK�DSSOLFDWLRQ�KDV�D�GLVWLQFW�XVHU�LQWHUIDFH�WKDW�FRQVLVWV�RI�D�FRPELQDWLRQ�RI�EXWWRQ�SUHVVHV��VSHHFK�

LQSXW��DXGLR�DOHUWLQJ�DQG�QRWLILFDWLRQ���$OO�XVHU�NH\�LQSXW�IURP�WKH�FOLHQW�LV�IRUZDUGHG�WR�WKH�DSSOLFDWLRQV�

E\�WKH�$SSOLFDWLRQ�0DQDJHU�WR�EH�SURFHVVHG�E\�WKH�DSSOLFDWLRQV���7KH�DSSOLFDWLRQV�FDQ�VXSSRUW�DQ\�NLQG�

RI�NH\� LQSXW� IURP�WKH�XVHU�� DOWKRXJK� WKH�DSSOLFDWLRQV� WKDW�ZH�KDYH� LPSOHPHQWHG�PRVWO\� UHVSRQG� WR�

EXWWRQ�SUHVVHV�RQ�WKH�,03520378�FOLHQW���7KLV�FRUUHVSRQGV�WR�D�VLQJOH�NH\�LQSXW��LQ�RUGHU�WR�NHHS�WKH�

XVHU�LQWHUIDFH�DV�VLPSOH�DV�SRVVLEOH���+RZHYHU��VRPH�DSSOLFDWLRQV�OLNH�WKH�6XSHU�3KRQH�UHTXLUH�WHOHSKRQH�

QXPEHUV�RU�XVHU�,'·V�DV�XVHU�LQSXW�ZKLFK�QHHGV�WR�EH�W\SHG�LQ�WKURXJK�WKH�VRIWZDUH�NH\ERDUG����

7KH� VSHHFK� LQWHUIDFHV� IRU� WKH� DSSOLFDWLRQV� DUH� VXSSRUWHG� WKURXJK� WKH� DSSOLFDWLRQ� VSHFLILF� G\QDPLF�

YRFDEXODULHV�DQG�JUDPPDUV�WKDW�FDQ�EH�ORDGHG�DQG�XQORDGHG�DV�DSSOLFDWLRQV�DUH�DFWLYDWHG�DQG�GHDFWLYDWHG���

7KH�IROORZLQJ�LV�D�VDPSOH�YRFDEXODU\�GHILQHG�IRU�WKH�QHZV�DSSOLFDWLRQ���7KHVH�YRFDEXODULHV�FRQVWLWXWH�

WKH�DSSOLFDWLRQ�OHYHO�VSHHFK�FRPPDQGV����

�

)LJXUH����;0/�IRUPDWWHG�YRFDEXODU\�GHILQLWLRQ��

,Q�WKH�DERYH�ILJXUH��WKH�YRFDEXODU\�;0/�ILOH�LV�IRUPDWWHG�LQWR�GLIIHUHQW�´WHUPVµ�WKDW�FDQ�EH�UHFRJQL]HG�

DQG�HDFK�WHUP�FRQVLVWV�RI�D�UHFRJQL]DEOH�WH[W�DQG�DQ�RXWSXW���7KLV� LV�WR�DOORZ�GLIIHUHQW�ZRUGV�WR�EH�

VSRNHQ�IRU�WKH�VDPH�RSHUDWLRQ���)RU�H[DPSOH��WKH�XVHUV�FDQ�VD\�́ WHOO�PH�WKH�FRPPDQGVµ�RU�́ ZKDW�DUH�WKH�

FRPPDQGV"µ�DQG�LQ�UHVSRQVH�WR�HLWKHU�RI�WKH�LQSXWV��WKH�VSHHFK�UHFRJQL]HU�ZRXOG�VHQG�´FRPPDQGµ�WR�

WKH�DSSOLFDWLRQ��
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9RLFH�DFWLYDWLRQ�RI�DSSOLFDWLRQV�LV�DOVR�GRQH�WKURXJK�WKH�G\QDPLF�YRFDEXODU\���(DFK�DSSOLFDWLRQ�KDV�D�

QDPH��ZKLFK�LV�GHILQHG�E\�WKH�DSSOLFDWLRQ�GHYHORSHU���7KLV�DSSOLFDWLRQ�QDPH�LV�DGGHG�WR�WKH�DSSOLFDWLRQ�

YRFDEXODU\�HDFK�WLPH�DQ�DSSOLFDWLRQ�UHJLVWHUV�DQG�LW�LV�UHPRYHG�ZKHQ�LW�XQUHJLVWHUV���8VHUV�FDQ�DVN�́ :KDW�

DUH�WKH�DSSOLFDWLRQV"µ�LQ�RUGHU�WR�ILQG�RXW�ZKDW�DSSOLFDWLRQV�WKH\�FDQ�DFWLYDWH��

7KH� VSHHFK� LQWHUIDFH� LV� YHU\� VHQVLWLYH� WR� DPELHQW�QRLVH� EHFDXVH� WKH�PLFURSKRQH�XVHG� LV� D� VWDQGDUG�

RPQL�GLUHFWLRQDO�PLFURSKRQH�EXLOW�LQWR�WKH�L3DT���7KH�L3DT�LV�QRW�HDV\�WR�WDNH�DSDUW��EXW�LI�DQ�H[WHUQDO�

QRLVH�FDQFHOLQJ�PLFURSKRQH�FRXOG�EH�DWWDFKHG��WKH�VSHHFK�LQWHUIDFH�FRXOG�EH�PDGH�PRUH�UREXVW��

$SSOLFDWLRQV� FDQ� DOHUW� XVHUV� WR� LQWHUUXSW�� WR� QRWLI\� RI� HYHQW� FKDQJHV� LQ� WKH� DSSOLFDWLRQ� DQG� WR� JLYH�

IHHGEDFN�WR�WKH�XVHUV�DERXW�WKH�VWDWXV�RI�WKH�DSSOLFDWLRQ���,QWHUUXSWLRQ�RFFXUV�ZKHQ�DQ�DSSOLFDWLRQ�DOHUWV�

WKH�XVHU�ZKHQ�WKHUH�LV�DOUHDG\�DQRWKHU�DFWLYH�DSSOLFDWLRQ���1RWLILFDWLRQ�RI�HYHQW�FKDQJH�RFFXUV�GXULQJ�WKH�

XVH�RI�WKH�DSSOLFDWLRQ�ZKHQ�WKH�VWDWXV�RI�WKH�DSSOLFDWLRQ�FKDQJHV���)LQDOO\��WKH�DSSOLFDWLRQ�JLYHV�IHHGEDFN�

WR�WKH�XVHU�ZKHQ�FHUWDLQ�DFWLRQV�KDYH�EHHQ�VXFFHVVIXOO\�RU�XQVXFFHVVIXOO\�SURFHVVHG��

.�
�� �&&	������
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,Q� WKLV� VHFWLRQ� ,� GHVFULEH� VRPH� DSSOLFDWLRQV� WKDW� KDYH� EHHQ� LPSOHPHQWHG� LQ� WKH� ,03520378�

DUFKLWHFWXUH���(DFK�DSSOLFDWLRQ�GHILQHV� LWV�RZQ�DSSOLFDWLRQ�SURSHUWLHV�DQG�WKHVH�SURSHUWLHV�GHWHUPLQH�

KRZ�WKH�FOLHQW�LQWHUDFWV�ZLWK�WKH�DSSOLFDWLRQ�ZKHQ�WKH�DSSOLFDWLRQ�LV�DFWLYDWHG���:KHQ�WKH�FOLHQW�UHFHLYHV�

WKH�DSSOLFDWLRQ�LQIRUPDWLRQ�IURP�WKH�$SSOLFDWLRQ�0DQDJHU��LW�FUHDWHV�DQ�DSSOLFDWLRQ�REMHFW�RQ�WKH�FOLHQW�

VLGH� WKDW� LQWHUIDFHV�ZLWK� WKH� UHPRWH� DSSOLFDWLRQ�� �2QFH� WKLV� LV� VHWXS�� WKH� FRQWURO� FRPPDQGV� DUH� DOO�

IRUZDUGHG�WKURXJK�WKH�$SSOLFDWLRQ�0DQDJHU���+RZHYHU��DXGLR�FRQQHFWLRQV�DUH�PDGH�GLUHFWO\�EHWZHHQ�

WKH�HQGSRLQWV�WR�UHGXFH�DQ\� ODWHQF\���7KLV�ZDV�D�PDMRU�GHVLJQ�UHTXLUHPHQW�IRU�,03520378�VLQFH�

ODWHQF\�DIIHFWV�WKH�XVDELOLW\�RI�D�UHDO�WLPH�DXGLR�DSSOLFDWLRQ���$OVR�DSSOLFDWLRQV�DUH�RQO\�DOORZHG�WR�VHQG�

DXGLR�ZKHQ�DFWLYDWHG�WKURXJK�WKH�$SSOLFDWLRQ�0DQDJHU�XSRQ�FOLHQWV�UHTXHVW���,I�WKH\�DUH�QRW�DFWLYH��WKH\�

ZLOO�HLWKHU�ZDLW�XQWLO�WKH\�DUH�DFWLYDWHG�RU�WKH\�PD\�VHQG�$/(57�PHVVDJHV�WR�WKH�FOLHQW�WR�DVN�WKH�XVHU�IRU�

SHUPLVVLRQ�WR�VWUHDP�DXGLR��
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7KH�IROORZLQJ�SURSHUWLHV�QHHG�WR�EH�VHW�E\�WKH�DSSOLFDWLRQV��

�

3URSHUW\� 'HWDLOV�

$SSOLFDWLRQ�,'� 7KH�XQLTXH�DSSOLFDWLRQ�LGHQWLILHU�VXFK�DV�PXVLF#PHGLD�PLW�HGX�

$SSOLFDWLRQ�QDPH� 7KH�DSSOLFDWLRQ�QDPH��ZKLFK�LV�DOVR�XVHG�E\�WKH�VSHHFK�UHFRJQL]HU�IRU�
YRLFH�DFWLYDWLRQ���7KHUHIRUH��RQH�VKRXOG�EH�FRQVLGHUDWH�LQ�SLFNLQJ�WKH�
QDPH�RI�WKH�DSSOLFDWLRQ�IRU�JRRG�UHFRJQLWLRQ�UHVXOWV��

$SSOLFDWLRQ�50,�85/� 7KLV�RQO\�H[LVWV�IRU�-DYD�DSSOLFDWLRQV�� �7KH�85/� LV�RI�WKH�IROORZLQJ�
IRUPDW���
���,3�DGGUHVV�RI�KRVWLQJ�PDFKLQH!��DSSOLFDWLRQ�,'!�

$SSOLFDWLRQ�SRUW� 7KH�SRUW�DSSOLFDWLRQ�LV�OLVWHQLQJ�IRU�7&3�DXGLR�FRQQHFWLRQV�RU�ZKHUH�
8'3�VRFNHW�LV�ERXQG�IRU�8'3�DXGLR�LQSXW���7KH�8'3�SRUW�ZLOO�EH�
XSGDWHG�IRU�HDFK�XVHU�ZKHQ�WKH�XVHU�FRPHV�RQOLQH�DQG�FRQQHFWV�WR�WKH�
DSSOLFDWLRQ���6HH�8'33257�PHVVDJH�GHVFULSWLRQ��

$SSOLFDWLRQ�DOHUW�85/� 7KH�+773�85/�ZKHUH�WKH�DSSOLFDWLRQ�VSHFLILF�DOHUW�UHVLGHV��

$SSOLFDWLRQ�WUDQVSRUW�W\SH� ,QGLFDWHV� ZKHWKHU� WKH� DSSOLFDWLRQ� VXSSRUWV� 7&3� RU� 8'3� DXGLR�
FRQQHFWLRQV��7KRVH�DSSOLFDWLRQV�WKDW�DUH�VHQVLWLYH�WR�GHOD\V�XVH�8'3�
WR� WUDQVSRUW� DXGLR�� ZKLOH� WKRVH� WKDW� DUH� OHVV� VHQVLWLYH�� EXW� UHTXLUH�
UHOLDEOH�DXGLR�FRPPXQLFDWLRQ��XVHV�7&3�WR�WUDQVSRUW�DXGLR����

$SSOLFDWLRQ�,2�W\SH� ,QGLFDWHV� ZKHWKHU� WKH� DSSOLFDWLRQ� VHQGV� DQG� UHFHLYHV� DXGLR� �IXOO�
GXSOH[�� RU� MXVW� VHQGV� RQO\� RU� UHFHLYHV� RQO\�� � 7KHUH� FDQ� DOVR� EH�
DSSOLFDWLRQ� ZLWK� ´QR� DXGLRµ� ,2� W\SH�� � 7KHVH� DSSOLFDWLRQV� DUH� QRW�
LQYROYHG�GLUHFWO\�ZLWK�FRPPXQLFDWLQJ�DXGLR�ZLWK�WKH�FOLHQW���7KH\�DUH�
IDFLOLWDWRU� DSSOLFDWLRQV� WKDW�KHOS� WZR�GLIIHUHQW� FOLHQWV� FRQQHFW�RU� WKH�
FOLHQW�DQG�DQRWKHU�DSSOLFDWLRQ�FRPPXQLFDWH�XVLQJ�DXGLR��

$SSOLFDWLRQ�VDPSOLQJ�UDWH� 7KH� DXGLR� VDPSOLQJ� UDWH� WKDW� WKH� DSSOLFDWLRQ�XVHV� WR� SOD\� RU� UHFRUG�
DXGLR���������+]�LV�GHIDXOW��

$SSOLFDWLRQ�FKDQQHOV� 7KH�QXPEHU�RI�DXGLR�FKDQQHOV�WKH�DSSOLFDWLRQ�QHHGV���0RQR�GHIDXOW��

$SSOLFDWLRQ�VSHHFK�UHTXLUHPHQW� ,QGLFDWHV� ZKHWKHU� WKH� DSSOLFDWLRQ� UHTXLUHV� ERWK� WH[W� WR� VSHHFK� DQG�
VSHHFK� UHFRJQLWLRQ��RQO\�RQH�RI� WKHP��RU�QRQH�RI� WKHP�� �'HIDXOW� LV�
1250$/��ZKLFK�GRHV�QRW�XVH�DQ\�RI�WKH�VSHHFK�VHUYLFHV��

9RFDEXODU\�85/� >237,21$/@�9RFDEXODU\�85/�RI�WKH�DSSOLFDWLRQ�LI�LW�XVHV�WKH�VSHHFK�
UHFRJQL]HU��

*UDPPDU�ILOH�QDPH� >237,21$/@�,I�WKH�DSSOLFDWLRQ�UHTXLUHV�JUDPPDUV��WKH�JUDPPDU�ILOH�
QDPH� QHHGV� WR� EH� VSHFLILHG�� � 7KH� JUDPPDU� ILOH� DOVR� QHHGV� WR� EH�
DFFHVVLEOH�ORFDOO\�E\�WKH�VSHHFK�UHFRJQL]HU��

7DEOH����3URSHUWLHV�WKDW�,03520378�DSSOLFDWLRQV�GHILQH�ZKHQ�LQLWLDOL]LQJ�WKH�
DSSOLFDWLRQ��

7KHUH�DUH�DSSOLFDWLRQV�WKDW�UHTXLUH�GLUHFW�DXGLR�FKDQQHO�FRQQHFWLRQV�WR�WKH�DSSOLFDWLRQ�WKHPVHOYHV�DORQJ�

ZLWK�WKRVH�WKDW�GR�QRW�UHTXLUH�DXGLR�FKDQQHOV���6RPH�DSSOLFDWLRQV�KDYH�DXGLR�LQWHUDFWLRQV�GLUHFWO\�ZLWK�

mailto:music@media.mit.edu
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WKH�FOLHQW�DQG�WKHUH�DUH�VRPH�DSSOLFDWLRQV�WKDW�DFW�DV�DQ�LQWHUPHGLDU\�EHWZHHQ�WZR�HQWLWLHV�E\�PDQDJLQJ�

VWDWH� DQG� LQWHUPHGLDWLQJ� FRQWURO�PHVVDJHV� EHWZHHQ� WKRVH� WZR� HQWLWLHV�� � 7KH� 6XSHU� 3KRQH� GRHV� QRW�

UHTXLUH�DQ\�DXGLR�DFFHVV�ZKHQ�VHWWLQJ�XS�FDOOV�EHWZHHQ�L3DTV��DOWKRXJK�VRPH�DSSOLFDWLRQV�VXFK�DV�WKH�

5HFRUGHU�ZLOO�UHTXLUH�GXSOH[�DXGLR�DFFHVV�VLQFH�RQH�FDQ�UHFRUG�PHVVDJHV�DQG�SOD\�EDFN�UHFRUGHG�DXGLR�

GLUHFWO\�IURP�WKH�DSSOLFDWLRQ��
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����
����
*�
����������
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,03520378� DSSOLFDWLRQV� DUH� GLVWULEXWHG� DSSOLFDWLRQV� WKDW� DUH� DFFHVVLEOH� UHPRWHO\� IURP�

,03520378�FOLHQWV���$SSOLFDWLRQV�GHILQH�WKHLU�RZQ�SURSHUWLHV�GXULQJ�LQLWLDOL]DWLRQ��DQG�WKH�FOLHQW�XVHV�

WKHVH�SURSHUWLHV�WR�GHWHUPLQH�KRZ�WR�LQWHUDFW�ZLWK�WKH�DSSOLFDWLRQ���$SSOLFDWLRQV�UHTXLUH�UHJLVWHULQJ�ZLWK�

WKH�/RRNXS�6HUYLFH�WR�PDNH�WKHPVHOYHV�DYDLODEOH�WR�WKH�FOLHQWV���7KH�IROORZLQJ�FKDUW�VKRZV�WKH�GLIIHUHQW�

FKDUDFWHULVWLFV�RI�GLIIHUHQW�DXGLR�DSSOLFDWLRQV��

�
%DE\�
PRQLWRU�

3UHVHQFH�
LQIR��
�$ZDUHQHVV��

1HZV�
EURDGFDVW�
�5DGLR��

3KRQH�
3HUVRQDO�
QRWHV��
UHPLQGHUV�

&DOO�
VFUHHQLQJ�
�3UHYLHZ��

3XEOLF�
FKDW�
�,5&�
W\SH��

3ULYDWH�
FKDW�

$XGLR�
ERRNV�

0XVLF�

5HDO�WLPH�� ;� ;� ;� ;� � ;� � � � ;�

$UFKLYHG�� � � ;� � ;� � ;� ;� ;� ;�
$V\QFKURQRXV� � � � � � � ;� ;� � �

'HOD\�
SHUPLWWHG�

;� ;� ;� � ;� ;� � � ;� ;�

&RQWLQXRXV�
�1R�EUHDNV��

;� � ;� ;� ;� ;� ;� ;� ;� ;�

7ROHUDWH�
EUHDNV�

;� ;� � � � ;� � � � �

5HJXODU��
7LPHO\��

� � ;� � ;� � � � � �

,QWHUDFWLYH� ;� � ;� ;� ;� ;� � � ;� ;�
$FWLYH�
�3XVKHG��

;� ;� ;� ;� � � � � � �

3DVVLYH�
�3ROOHG��

;� ;� ;� � ;� ;� � � � ;�

6LQJOH�XVHU� ;� ;� � � ;� ;� � ;� ;� ;�
0XOWL�XVHU� ;� ;� ;� ;� � � ;� ;� ;� ;�
/LPLWHG�
DFFHVV�

;� ;� � � ;� ;� � ;� ;� ;�

3XEOLF�DFFHVV� � � ;� ;� � � ;� � ;� ;�
�*HQHUDWHG�LQ�UHDO�WLPH�
�2ULJLQDOO\�DUFKLYHG��VLQFH�DQ\�DXGLR�FRQWHQW�FDQ�EH�DUFKLYHG�
�7KH�FRQWHQW�LV�UHJXODUO\�VWUHDPHG�
��
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7DEOH����$SSOLFDWLRQ�FKDUDFWHULVWLFV�

$ERYH�WDEOH�LOOXVWUDWHV�WKH�YDU\LQJ�FKDUDFWHULVWLFV�RI�GLIIHUHQW�DXGLR�DSSOLFDWLRQV���7KH\�PD\�SURGXFH�UHDO�

WLPH�DXGLR�IURP�OLYH�VLWXDWLRQV��HYHQWV�RU�FRQFHUWV�RU�VHUYH�DUFKLYHG�DXGLR�IURP�H[LVWLQJ�DXGLR�FRQWHQWV�

SUHYLRXVO\� UHFRUGHG�� �6RPH� DSSOLFDWLRQV�GR�QRW�GHSHQG�RQ� WKH�TXDOLW\�RI� WKH�DXGLR� DV� LQ� DZDUHQHVV�

DSSOLFDWLRQV��VLQFH�XVHUV�GR�QRW�QHHG�UHDO�WLPH�FRPPXQLFDWLRQ��EXW�D�VHQVH�RI�DZDUHQHVV��ZKLFK�FDQ�EH�

LQIHUUHG� HYHQ� IURP� GLVFRQWLQXRXV� DXGLR�� �'HOD\V� DUH� QRW� SHUPLWWHG� IRU� UHDO� WLPH� SHUVRQ�WR�SHUVRQ�

FRPPXQLFDWLRQ��EXW�RQ�RWKHU�FDVHV�WKH\�FDQ�EH�WROHUDWHG���1HZV�W\SH�RI�DSSOLFDWLRQV�JHQHUDWH�WLPHO\�

FRQWHQW�WKDW�FKDQJHV�ZLWK�WLPH�DQG�WKHVH�FRQWHQWV�ZRXOG�EH�DGHTXDWH�WR�EH�SXVKHG�ZKHQ�WKH�FRQWHQW�LV�

FRQVLGHUHG�LPSRUWDQW�WR�WKH�XVHU���7KLV�ZRXOG�UHTXLUH�DOHUWLQJ�WKH�XVHU�DQG�WKHVH�W\SHV�RI�DSSOLFDWLRQV�DUH�

FODVVLILHG�DV�DFWLYH���$SSOLFDWLRQV�OLNH�FKDW�ZRXOG�LQYROYH�PXOWLSOH�SHRSOH�DFFHVVLQJ�LW�DQG�FRQYHUVLQJ�

WKURXJK�WKH�DSSOLFDWLRQ��EXW�WKH\�PD\�KDYH�GLIIHUHQW�DFFHVV�SULYLOHJHV� MXVW�OLNH�,QWHUQHW�FKDWV���7KHUH�

FRXOG�EH�SXEOLF�FKDWV�WKDW�DQ\ERG\�FRXOG�MRLQ��RU�SULYDWH�FKDW�URRPV�WKDW�FDQ�EH�XVHG�E\�FHUWDLQ�IDPLO\�

PHPEHUV���7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�LQ�JUHDWHU�GHWDLO��WKH�DSSOLFDWLRQV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�

IRU�,03520378��

������� +�$��,���������-.�"�/�

7KLV�LV�D�VSHHFK�HQDEOHG�DSSOLFDWLRQ�WKDW�DOORZV�XVHUV�WR�DFFHVV�WLPHO\�´<DKRR��1HZVµ�KHDGOLQHV�XVLQJ�

VSHHFK� UHFRJQLWLRQ� DQG� WH[W� WR� VSHHFK�� � 8VHUV� FDQ� VSHDN� GLIIHUHQW� FRPPDQGV� RU� XVH� 83�'2:1�

EXWWRQV�WR�EURZVH�WKURXJK�WKH�QHZV���:KHQ�WKH�XVHU�ILUVW�DFWLYDWHV�WKH�DSSOLFDWLRQ��HLWKHU�E\�YRLFH�RU�E\�

EURZVLQJ�ZLWK�EXWWRQV��LW�SOD\V�WKH�1HZV�DSSOLFDWLRQ·V�DOHUW�DQG�VWUHDPV�WKH�ILUVW�KHDGOLQH���8VHUV�FDQ�

HLWKHU�VD\�´QH[Wµ�RU�´PRUHµ�WR�JR�WR�WKH�QH[W�KHDGOLQH�RU�JHW�PRUH�LQIRUPDWLRQ�DERXW�WKH�KHDGOLQH���7KH�

83�'2:1�EXWWRQV�DOORZ�XVHUV�WR�EURZVH�WKURXJK�WKH�KHDGOLQHV���8VHUV�FDQ�SUHVV�WKH�)81&7,21�

EXWWRQ�LQVWHDG�RI�VD\LQJ�´PRUHµ��

$�3HUO�VFULSW�ZULWWHQ�E\�6WHIDQ�0DUWL�UHWULHYHV�QHZV�IURP�WKH�ZHE�HYHU\�WZR�KRXUV�DQG�PDNHV�LW�DYDLODEOH�

DV�DQ�;0/�IRUPDWWHG�ILOH��ZKLFK�WKH�QHZV�DSSOLFDWLRQ�UHWULHYHV�WR�GHOLYHU�WR�WKH�XVHU���7KH�IROORZLQJ�

ILJXUH�VKRZV�KRZ�WKH�QHZV�LV�IRUPDWWHG���(DFK�LWHP�LV�FRPSRVHG�RI�D�KHDGOLQH�DQG�VHYHUDO�VHQWHQFHV�WKDW�

FRQWDLQ�PRUH�LQIRUPDWLRQ�DERXW�WKH�KHDGOLQH��
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)LJXUH����;0/�IRUPDWWHG�QHZV�FRQWHQW��

1HZV�IURP�RWKHU�VRXUFHV�FDQ�DOVR�EH�DFFHVVHG�WKURXJK�WKLV�DSSOLFDWLRQ�LI�WKH\�FDQ�EH�VWUXFWXUHG�LQ�WKH�

VXSSRUWHG�IRUPDW���

%RWK�WKH�YRFDEXODU\�DQG�WKH�FRQWHQW�RI�WKH�QHZV�DUH�DYDLODEOH�WKURXJK�DQ�+773�VHUYHU�PDNLQJ�LW�IOH[LEOH�

ZKHUH�WKH�DSSOLFDWLRQ�PD\�EH�GHSOR\HG���)XUWKHU�GHYHORSPHQW�FDQ�EH�GRQH�WR�DOORZ�WKH�DSSOLFDWLRQ�WR�

DOHUW�XVHUV�ZKHQ�QHZ�QHZV�FRQWHQW� LV�DYDLODEOH��RU�XVH�WKH�3URILOHU�6HUYLFH�WR�SURILOH�XVHUV�IRU�PRUH�

FXVWRPL]HG�FRQWHQW��
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7KHUH�DUH�WZR�W\SHV�RI�PXVLF�SOD\LQJ�DSSOLFDWLRQV���7KH�ILUVW�DSSOLFDWLRQ�LV�D�VHUYHU�VLGH�MXNHER[��ZKLFK�

SXVKHV�PXVLF�WR�WKH�FOLHQW���7KH�VHFRQG�W\SH�LV�WKH�SXOO�W\SH�RI�PXVLF�DSSOLFDWLRQ���+RZHYHU��IRU�WKH�XVHU��

WKHVH�DUH�QRW�GLIIHUHQWLDWHG��

7KH�FOLHQW�VLGH�SXOO�SOD\HU�UHFHLYHV�85/V�DQG�PDNHV�XVH�RI�+773�WR�WUDQVSRUW�03��DXGLR���'HFRGLQJ�LV�

GRQH�RQ� WKH� FOLHQW� VLGH� DQG�FRGH� IURP�6SOD\>��@�KDV�EHHQ�DGRSWHG� WR�KDQGOH� WKLV�� �7KH�DSSOLFDWLRQ�

UHVSRQGV�WR�XVHU�LQSXW�E\�VHQGLQJ�EDFN�85/V�DV�WKH�XVHU�EURZVHV�WKURXJK�WKH�PXVLF�OLVW����

7KH�SXVK�YHUVLRQ��KRZHYHU�� ILWV� WKH� ,03520378�DUFKLWHFWXUH�EHWWHU�� �7KH�VHUYHU� VLGH� DSSOLFDWLRQ�

KDQGOHV�WKH�UHWULHYDO��GHFRGLQJ�DQG�VWUHDPLQJ�RI�PXVLF�RYHU�WKH�QHWZRUN�WR�WKH�FOLHQW���7KH�PXVLF�SOD\HU�

SOD\V�03�·V�IURP�WKH�XVHU·V�public_html/mp3�GLUHFWRU\���7KH�03��ILOHV�QHHG�WR�KDYH�ZRUOG�UHDG�
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SHUPLVVLRQV���7KH�PXVLF�SOD\HU�DOVR�DFFHSWV�YDULRXV�VSHHFK�FRPPDQGV�DQG�EXWWRQ�LQSXW���8VHUV�FDQ�VD\�

´UDQGRPµ�WR�MXPS�WR�D�UDQGRP�VRQJ�LQ�WKHLU�SOD\�OLVW�DQG�XVH�´VWDUWµ��´VWRSµ��´QH[Wµ��DQG�´EDFNµ�WR�

EURZVH�WKURXJK�WKH�VRQJV���7KH�)81&7,21�EXWWRQ�LV�XVHG�WR�VHOHFW�UDQGRP�VRQJV�DQG�83�'2:1�

EXWWRQV�DUH�XVHG�WR�VNLS�WR�SUHYLRXV�DQG�QH[W�VRQJV�LQ�WKH�SOD\�OLVW��

������� ���
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,GHDOO\�&KDW�ZRXOG�EH� D� V\QFKURQRXV�YRLFH�FRQIHUHQFLQJ� W\SH�RI�DSSOLFDWLRQ�� �+RZHYHU��GXH� WR� WKH�

GLIILFXOW\�LQ�PL[LQJ�DXGLR��WKH�&KDW�DSSOLFDWLRQ�LPSOHPHQWHG�LQ�,03520378�LV�DQ�DV\QFKURQRXV�FKDW�

DSSOLFDWLRQ���&KDW�LV�D�PXOWL�XVHU�DSSOLFDWLRQ�ZKHUH�D�JURXS�RI�SHRSOH��\RXU�IDPLO\�PHPEHUV�RU�\RXU�

IULHQGV��FDQ�MRLQ�LQ�DQ\�WLPH�IUHHO\�RYHU�WKH�ZLUHOHVV�FRQQHFWLRQ�DQG�KROG�D�YRLFH�FRQYHUVDWLRQ���7KH�FKDW�

FRQWHQWV�DUH�UHFRUGHG�DQG�DYDLODEOH�WR�EH�EURZVHG�FKURQRORJLFDOO\���8VHUV�FDQ�HQWHU�WKH�FKDW�URRP�DQG�

KHDU�SUHYLRXV�FKDW�FRQWHQW�WKDW�KDV�EHHQ�UHFRUGHG�VR�WKDW�WKH\�PD\�FDWFK�XS�RQ�ZKDW�KDV�EHHQ�PLVVHG�

LQVWHDG�RI�KDYLQJ�WR�LQWHUUXSW�WKH�SHRSOH�LQ�WKH�FXUUHQW�FKDW���7KLV�LV�D�IHDWXUH�WKDW�KDV�EHHQ�DGRSWHG�IURP�

QRUPDO�WH[W�FKDW�DSSOLFDWLRQV���,I�WKH�XVHU�QHHGV�WR�VWHS�RXW�IURP�D�FKDW��WKH�XVHU�FDQ�HDVLO\�FDWFK�XS�DJDLQ�

XVLQJ�WKLV�EDFNJURXQG�´KLVWRU\µ�FKDW�IHDWXUH��

:KHQ�WKH�XVHU�DFWLYDWHV�WKH�FKDW�DSSOLFDWLRQ��KH�VKH�PD\�VWDUW�WDONLQJ�WR�WKH�XVHUV�FXUUHQWO\�RQOLQH��RU�WKH�

XVHU�PD\�ZLVK�WR�EURZVH�WKURXJK�WKH�SUHYLRXV�FKDW�UHFRUGLQJV���7KH�XVHU�SUHVVHV�WKH�83�RU�'2:1�

EXWWRQV� WR� EURZVH�� � 7KH� '2:1� EXWWRQ� JRHV� WR� WKH� PRUH� UHFHQW� PHVVDJHV�� � ,Q� RXU� FXUUHQW�

LPSOHPHQWDWLRQ��HDFK�UHFRUGLQJ�FRQWDLQV�D�PHVVDJH�OHIW�IURP�D�VLQJOH�XVHU�MXVW�OLNH�WKH�SRVWLQJV�RQ�WKH�

ZHE�EXOOHWLQ�ERDUGV���,I�WKHUH�DUH�PXOWLSOH�XVHUV�RQOLQH��DQ\�QHZ�PHVVDJH�WKDW�JHWV�SRVWHG�E\�D�XVHU�ZLOO�EH�

EURDGFDVWHG�WR�DOO�WKH�DFWLYH�XVHUV���,I�WKH�RWKHU�XVHUV�DUH�QRW�GRLQJ�DQ\WKLQJ��WKH�PHVVDJH�ZLOO�SOD\�EDFN�

LPPHGLDWHO\��EXW�LI�WKH\�DUH�EURZVLQJ�RU�UHFRUGLQJ��WKH\�ZLOO�KHDU�DQ�DOHUW�DQG�WKH�PHVVDJH�ZLOO�EH�SOD\HG�

EDFN�LPPHGLDWHO\�DIWHU�WKH�XVHU�VWRSV�EURZVLQJ�RU�UHFRUGLQJ���7KH�PHVVDJHV�JHW�TXHXHG�XS�IRU�SOD\�EDFN�

ZKHQ�WKH\�DUH�EXV\�GRLQJ�VRPHWKLQJ�LQ�WKH�&KDW�DSSOLFDWLRQ��

����'�� !��
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7KH�UHFRUGHU�DSSOLFDWLRQ�VHUYHV�DV�D�SHUVRQDO�DXGLR�QRWH�WDNHU�RU�DV�D�PHDQV�WR�UHFRUG�DXGLR�IURP�RWKHU�

DSSOLFDWLRQV���,W�DOORZV�XVHUV�WR�UHFRUG�SHUVRQDO�YRLFH�PHPRV��EURZVH�WKURXJK�WKH�UHFRUGLQJV��UHFRUG�WKH�

FRQWHQW�RI�DQRWKHU�DSSOLFDWLRQ��DQG�DOORZ�RWKHU�DSSOLFDWLRQV�WR�UHFRUG���)RU�H[DPSOH��6XSHU�3KRQH�XVHV�

WKH�5HFRUGHU�WR�SURYLGH�YRLFH�PDLO�IXQFWLRQDOLW\�WR�WKH�XVHUV���7KH�DXGLR�LV�WUDQVSRUWHG�XVLQJ�7&3���,I�WKH�
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XVHU�DFWLYDWHV�WKH�5HFRUGHU��WKH�XVHU�XVHV�LW�DV�D�SHUVRQDO�UHFRUGHU���,I�DQRWKHU�DSSOLFDWLRQ�LV�UXQQLQJ�DQG�

WKH�XVHU�SUHVVHV� WKH� UHFRUG�EXWWRQ�� WKH�DXGLR� IURP�WKH� DSSOLFDWLRQ� LV� VDYHG� WR� WKH� UHFRUGHU�ZLWKRXW�

DFWLYDWLQJ�WKH�UHFRUGHU���,Q�WKH�UHFRUGHU�DSSOLFDWLRQ��WKLV�LV�VDYHG�LQWR�WKH�userID/appID�GLUHFWRU\���

8VHUV�FDQ�EURZVH�WKURXJK�WKH�UHFRUGLQJV�E\�XVLQJ�83�'2:1�EXWWRQV�RU�E\�VD\LQJ�´QH[Wµ��´UHSHDWµ�

DQG�´EDFNµ�DQG�WKH�UHFRUGLQJV�ZLOO�EH�SOD\HG�EDFN�VHTXHQWLDOO\���8VHUV�FDQ�DOVR�SUHVV�WKH�)81&7,21�

EXWWRQ�RU�VD\�´GHOHWHµ�WR�GHOHWH�WKH�FXUUHQW�UHFRUGLQJ��

:KHQ�WKH�XVHU�DFWLYDWHV�WKH�UHFRUGHU��LW�GRHV�QRW�VWDUW�DXWRPDWLFDOO\��XQOLNH�RWKHU�DSSOLFDWLRQV���7KH�XVHU�

KDV�WR�PDQXDOO\�SUHVV�WKH�UHFRUG�EXWWRQ�RU�VD\�´UHFRUGµ�WR�VWDUW�UHFRUGLQJ���7KH�$SSOLFDWLRQ�0DQDJHU�

LQWHUSUHWV�WKH�UHFRUG�EXWWRQ�SUHVV�DQG�FKHFNV�WR�VHH�LI�WKH�5HFRUGHU�DSSOLFDWLRQ�LV�RQOLQH���,I�LW�LV�RQOLQH��

LW�IRUZDUGV�WKH�EXWWRQ�SUHVV�HYHQW�WR�WKH�5HFRUGHU��ZKLFK�WKHQ�VWDUWV�UHFRUGLQJ���,I�WKH�DSSOLFDWLRQ�LV�QRW�

RQOLQH��WKH�EXWWRQ�SUHVV�HYHQW�LV�LJQRUHG���,I�LW�LV�RQOLQH��WKH�FOLHQW�IRUZDUGV�WKH�DXGLR�WKDW�LV�EHLQJ�SOD\HG�

EDFN�RQ�WKH�FOLHQW�WR�WKH�5HFRUGHU�WR�VDYH�WKH�OLYH�DXGLR��

����(�� !���
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7KH�5DGLR�DSSOLFDWLRQ�VWUHDPV�UHDO�WLPH�UDGLR�IURP�D�WXQHU�WKDW�LV�FRQQHFWHG�WR�WKH�DSSOLFDWLRQ�KRVW���7KH�

DSSOLFDWLRQ�XVHV�7&3�DXGLR�FRQQHFWLRQV�DQG� LW� LV� D�RQH�ZD\�� VHQG�RQO\�DSSOLFDWLRQ�� �:KHQ� WKH�XVHU�

DFWLYDWHV�LW��UDGLR�ZLOO�EH�VWUHDPHG�LQ�UHDO�WLPH���0XOWLSOH�XVHUV�FDQ�DFFHVV�WKH�DSSOLFDWLRQ��EXW�WKHUH�LV�RQO\�

RQH�WXQHU�VR�WKH\�ZLOO�DOO�EH�OLVWHQLQJ�WR�WKH�VDPH�FKDQQHO��

,Q�RUGHU�WR�VXSSRUW�PXOWLSOH�UDGLR�FKDQQHOV�RQ�GLIIHUHQW�IUHTXHQFLHV��D�VHSDUDWH�WXQHU�LV�QHHGHG�GXH�WR�

WKH�ODFN�RI�D�FRPSXWHU�WR�WXQHU�LQWHUIDFH���:LWK�DQ�DGHTXDWH�FRPSXWHU�WR�WXQHU�FRQWURO�LQWHUIDFH��WKHUH�

FRXOG�EH�PRUH�HODERUDWH�ZD\V�WR�LPSOHPHQW�WKLV�DSSOLFDWLRQ�WR�DOORZ�XVHUV�WR�VZLWFK�FKDQQHOV���5DGLR�

DSSOLFDWLRQV�FDQ�DOVR�REWDLQ�FRQWHQW�IURP�DQ�,QWHUQHW�UDGLR�VWDWLRQ�LI�WKH�DXGLR�FRQWHQW�FDQ�EH�GHFRGHG�

�H�J��5HDO$XGLR�W\SH�WR�3&0���

����2�� ����
��
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7KH�$XGLR�%RRN� DOORZV� WKH� XVHU� WR� EURZVH� WKURXJK�PRUH� VWUXFWXUHG� DXGLR� FRQWHQW�� �2QH�ZD\� WR�

LPSOHPHQW�WKH�DSSOLFDWLRQ�LV�XVLQJ�WKH�WH[W�WR�VSHHFK�HQJLQH�WR�VWUHDP�VWUXFWXUHG�WH[W�FRQWHQW���+RZHYHU��

WKH�FRQWHQW�VWUHDPHG�IURP�WKH�WH[W�WR�VSHHFK�HQJLQH�LV�QRW�SOHDVDQW�WR�OLVWHQ�WR�IRU�ORQJ�SHULRGV�RI�WLPH���
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+XPDQ�YRLFH�UHFRUGHG�FRQWHQW�LV�QHFHVVDU\�LQ�RUGHU�WR�SURYLGH�XVHUV�ZLWK�DGHTXDWH�OLVWHQLQJ�H[SHULHQFH�

IRU�WKRVH�ZKR�DFFHVV�WKH�DSSOLFDWLRQ�IUHTXHQWO\�IRU�ORQJ�SHULRGV�RI�WLPH�ZKLOH�RQ�WKH�PRYH��

$V� ORQJ�DV� WKH�FRQWHQW� LV� VHTXHQWLDOO\� VWUXFWXUHG� �VHJPHQWV�RI�ZDYH� ILOHV�GLYLGHG� LQWR�SDUDJUDSKV�RU�

FKDSWHUV���XVHUV�FDQ�XVH�WKH�VSHHFK�VHUYLFH�WR�QDYLJDWH�XVLQJ�VSHHFK�RU�XVLQJ�WKH�EXWWRQV���&XUUHQWO\��ZH�

KDYH�VHYHUDO�VHJPHQWV�RI�DXGLR�ERRNV�DQG�D�ERRN�PDUNLQJ�IXQFWLRQDOLW\�KDV�EHHQ�LPSOHPHQWHG���:KLOH�D�

XVHU� LV� OLVWHQLQJ�WR�D�ERRN�DQG� LV� LQWHUUXSWHG�WR�DWWHQG�WR�DQRWKHU�WDVN�IRU�D�ZKLOH�� WKH�$XGLR�%RRN�

DSSOLFDWLRQ�NHHSV�WUDFN�RI�ZKHUH�WKH�XVHU�VWRSSHG�OLVWHQLQJ���:KHQ�WKH�XVHU�UHWXUQV�WR�WKDW�ERRN��LW�VWDUWV�

SOD\LQJ�EDFN�IURP�DERXW�WZHQW\�VHFRQGV�DKHDG�RI�ZKHUH�WKH�XVHU�OHIW�RII���7KLV�DOORZV�WKH�XVHU�WR�UHFDOO�

WKH�ODVW�SDUWV�RI�WKH�VWRU\�ZKHUH�KH�VKH�VWRSSHG���8VHUV�FDQ�VZLWFK�ERRNV�E\�XVLQJ�83�'2:1�EXWWRQV�

RU�XVLQJ�VSHHFK�FRPPDQGV�´QH[Wµ�DQG�´SUHYLRXVµ��

����3�� �����	
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7KH�%DE\�0RQLWRU�XVHV�WKH�́ DOZD\V�RQµ�FRQQHFWLRQ�WR�PRQLWRU�HQYLURQPHQWV�VXFK�DV�D�EDE\·V�URRP�DQG�

GHOLYHU�WKH�DXGLR�GDWD�WR�WKH�XVHU�ZKR�LV�DOZD\V�FRQQHFWHG�DQG�VXEVFULEHG�WR�WKH�DSSOLFDWLRQ���7KLV�LV�D�

VSHFLDO�XVH�RI�D�PRUH�JHQHUDO�PRQLWRULQJ�DSSOLFDWLRQ���7KH�DGPLQLVWUDWRU�RI�D�PRQLWRULQJ�DSSOLFDWLRQ�PD\�

UHVWULFW�DFFHVV�WR�FHUWDLQ�XVHUV�RU�EURDGFDVW� WKH�DXGLR�WR�HYHU\ERG\� LQ�D�FRPPXQLW\�� �0RUHRYHU�� WKH�

DSSOLFDWLRQ�FDQ�DOHUW�WKH�XVHU�ZKHQ�VXGGHQ�FKDQJHV�RFFXU�LQ�WKH�HQYLURQPHQW���,Q�WKH�FDVH�RI�WKH�%DE\�

0RQLWRU��LW�LV�DFWLYDWHG�ZKHQ�WKH�YROXPH�OHYHO�FDSWXUHG�IURP�WKH�PRQLWRU·V�PLFURSKRQH�JRHV�DERYH�D�

FHUWDLQ�OHYHO���$�EDE\·V�FU\LQJ�LPPHGLDWHO\�DOHUWV�WKH�XVHUV�DQG�RSHQV�D�UHDO�WLPH�DXGLR�FKDQQHO�WR�KHU�

PRWKHU�RU�IDWKHU��GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�VHWWLQJV����

6RPH�PRQLWRUV�PD\�KDYH�RQO\�D�RQH�ZD\�FKDQQHO�HVWDEOLVKHG�DQG�VRPH�PD\�KDYH�D�WZR�ZD\�FKDQQHO�

HVWDEOLVKHG�VR�WKDW�WKH�XVHU�FDQ�WDON�EDFN�WR�FDOP�GRZQ�WKH�EDE\���2QFH�WKH�XVHU�DFWLYDWHV�LW��WKH�PRQLWRU�

VWDUWV�VWUHDPLQJ�DXGLR�FDSWXUHG�E\�WKH�PLFURSKRQH�� �:KHQ�WKH�HQYLURQPHQW·V�DXGLR� OHYHO�FKDQJHV�LW�

ZRXOG�DOHUW�WKH�XVHU�IRU�DWWHQWLRQ���6XFK�D�PRQLWRULQJ�DSSOLFDWLRQ�FDQ�DOVR�EH�FRQWLQXRXVO\�VWUHDPLQJ�LQ�

WKH�EDFNJURXQG�RI�WKH�FXUUHQW�DFWLYH�DSSOLFDWLRQ�LI�DXGLR�PL[LQJ�LV�DYDLODEOH��VR�WKH�XVHU�FDQ�EH�FRQVWDQWO\�

DZDUH� RI� FHUWDLQ� SODFHV� RU� FHUWDLQ� SHRSOH�� � 7KH� DSSOLFDWLRQ� SURYLGHV� D� OHYHO� RI� DZDUHQHVV� LQ� YRLFH�

FRPPXQLFDWLRQ�EHIRUH�DQ�DFWXDO� LQWHUDFWLRQ� LV�HVWDEOLVKHG��ZKLFK� LV�QRW�SRVVLEOH�ZLWK�WKH�WUDGLWLRQDO�

WHOHSKRQ\���
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7KLV�DSSOLFDWLRQ�HQDEOHV�QHZ�ZD\V�RI�FRQQHFWLQJ�WR�SHRSOH�WR�KDYH�UHDO�WLPH�FRQYHUVDWLRQV���8VHUV�FDQ�

XVH�WKH�,03520378�FOLHQW�WR�PDNH�RXWJRLQJ�FDOOV�WR�DQG�UHFHLYH�LQFRPLQJ�FDOOV�IURP�UHDO�SKRQHV���

8VHUV�FDQ�DOVR�FDOO�HDFK�RWKHU�RQ�WKHLU�L3DTV���:KLOH�QRUPDO�WHOHSKRQHV�RQO\�VXSSRUW�WKUHH�GLVWLQFW�VWDWHV�

RI�HLWKHU�EHLQJ�FRQQHFWHG��DOHUWLQJ�RU�GLVFRQQHFWHG��,03520378�DOORZV�DOWHUQDWLYH�ZD\V�RI�JHWWLQJ�

FRQQHFWHG�WR�SHRSOH�XVLQJ�PRELOH�GHYLFHV�E\�OHYHUDJLQJ�WKH�DOZD\V�FRQQHFWHGQHVV�RI�,3�QHWZRUN����

$V�&KULV�6FKPDQGW�VXJJHVWHG��WKH�,3�QHWZRUN�LQWURGXFHV�GLIIHUHQW�OHYHOV�RI�FRPPXQLFDWLRQ�ZKHUH�RQH�

KDV� PDQ\� PRUH� DOWHUQDWLYH� ZD\V� RI� FRPPXQLFDWLQJ� ZLWK� DQRWKHU� SHUVRQ�� � $V� WKHUH� DUH� PHDQV� WR�

FRPPXQLFDWH�WH[WXDOO\�ZLWK�GLIIHUHQW�H[SUHVVLRQV�WKURXJK�SRVWFDUGV�DQG�OHWWHUV��RQH�FDQ�OHDYH�D�YRLFH�

PDLO�GLUHFWO\�QRW�WR�GLVWXUE�RU�VHQG�D�WH[W�PHVVDJH�LQVWHDG�RI�WU\LQJ�WR�UHDFK�D�SHUVRQ�XVLQJ�YRLFH�WR�DYRLG�

LQWUXVLYH�DOHUWLQJ���,03520378�H[WHQGV�WKLV�DQG�DOORZV�GLIIHUHQW�OHYHOV�RI�FRQQHFWHGQHVV�LQFOXGLQJ�D�

EDFNJURXQG�DZDUHQHVV�FRPPXQLFDWLRQ�FKDQQHO�EHWZHHQ�WKH�FDOOHU�DQG�WKH�UHFHLYHU��

,03520378�LPSURYHV�WKH�OLPLWHG�DOHUWLQJ�DQG�FDOO�VHWXS�PRGHO�LQ�WUDGLWLRQDO�WHOHSKRQ\�E\�QRWLI\LQJ�

XVHUV�ZLWK�GLIIHUHQW�DOHUWV�IRU�GLIIHUHQW�FRQQHFWLRQ�VWDWHV�HVWDEOLVKHG�EHWZHHQ�WKH�FDOOHU�DQG�WKH�UHFHLYHU���

7KH�IROORZLQJ�GLDJUDP�GHVFULEHV�WKH�GLIIHUHQW�FRQQHFWLRQ�VWDWHV��

�

)LJXUH����6WDWHV�RI�WKH�FDOOHU�DQG�WKH�UHFHLYHU�LQ�WKH�6XSHU�3KRQH�DSSOLFDWLRQ��



����

7KH�DSSOLFDWLRQ�XVHV�WKH�QRUPDO�SHUVRQ�WR�SHUVRQ�SK\VLFDO�LQWHUDFWLRQ�PHWDSKRU�DQG�PRGHOV�LW�RYHU�WKH�

PRELOH�GHYLFHV���7KH�FDOOHU�DSSURDFKHV�WR��RU�UHWUHDWV�IURP�WKH�UHFHLYHU�ZKRP�WKH�FDOOHU�ZDQWV�WR�WDON�WR��

ZKLOH�SRWHQWLDOO\�H[DPLQLQJ�WKH�UHFHLYHU·V�VWDWH���7KLV�LV�VLPLODU�WR�DSSURDFKLQJ�D�SHUVRQ�WR�WU\�WR�JHW�

KLV�KHU�DWWHQWLRQ���,I�WKH�SHUVRQ�VHHPV�WR�EH�WRR�EXV\��RQH�PD\�UHWUHDW�DQG�FRPH�EDFN�ODWHU���,Q�WKH�VDPH�

ZD\��LI�WKH�SHUVRQ�VHHPV�WR�EH�EXV\�IURP�WKH�JDUEOHG�DZDUHQHVV�FKDQQHO��WKH�FDOOHU�PD\�GHFLGH�WR�UHWUHDW���

7KH�UHFHLYHU�PD\�GHFLGH�WR�REVHUYH�ZKDW�WKH�FDOOHU�VD\V�EHIRUH�GHFLGLQJ�WR�GURS�ZKDW�RQH�LV�GRLQJ�DQG�

JHW�FRQQHFWHG���,I�WKH�UHFHLYHU�LV�EXV\��WKH�DSSOLFDWLRQ�OHWV�WKH�FDOOHU�JR�WR�YRLFH�PDLO��EXW�HYHQ�DW�WKLV�

SRLQW�� WKH� UHFHLYHU� FDQ� JHW� LQYROYHG� LQ� WKH� FDOO� DIWHU� VFUHHQLQJ� WKH� FDOO�� � 7KLV� LV� VLPLODU� WR� D� UHDO�

SHUVRQ�WR�SHUVRQ�LQWHUDFWLRQ�ZKHUH�WKH�UHFHLYHU�FRXOG�KDYH�D�YLHZ�RI�WKH�SHUVRQ�WU\LQJ�WR�LQWHUUXSW���7KH�

SHUVRQ� EHLQJ� LQWHUUXSWHG�PD\� VHH� VRPH� YLVXDO� VLJQDOV� EHIRUH� EHLQJ� DFWLYHO\� LQWHUUXSWHG�� DQG� LI� WKH�

LQWHUUXSWLQJ�SDUW\�VHHPV�WR�KDYH�DQ�XUJHQW�PHVVDJH��WKH�UHFHLYHU�PD\�GHFLGH�WR�DOORZ�WKH�LQWHUUXSWLRQ�

DQG�WDON�WR�WKH�SHUVRQ��

*DUEOH�3KRQH�

7R�SURYLGH�DZDUHQHVV�WR�WUXVWHG�IULHQGV�DQG�IDPLOLHV�DERXW�RQH·V�FRPPXQLFDWLRQ�VWDWXV��DXGLR�FDQ�EH�

XVHG�WR�SXEOLVK�SUHVHQFH�LQIRUPDWLRQ�WR�SHHUV���7KH�´DOZD\V�RQµ�FRQQHFWLRQ�RI�WKH�,QWHUQHW�LPSOLHV�WKDW�

D�XVHU·V�GHYLFH�FDQ�DOZD\V�EH�PRQLWRULQJ�RQH·V�DXGLR�HQYLURQPHQW���7KH�XVHU�FDQ�FKRRVH�WR�OHW�RWKHUV�

NQRZ�DERXW�RQH·V�VWDWXV�E\�DOORZLQJ�WKH�GHYLFH�WR�VHQG�RXW�JDUEOHG�DXGLR�WR�SHHUV>��@���$Q\�SHHU�ZKR�

ZDQWV�WR�WDON�WR�WKH�XVHU�ZLOO�EH�DEOH�WR�OLVWHQ�WR�WKLV�DXGLR�EHIRUH�PDNLQJ�D�GHFLVLRQ�WR�GLVWXUE�WKH�XVHU��

6XFK�DQ�DZDUHQHVV�FKDQQHO�ZRXOG�DOORZ�WKH�FDOOHU�WR�JHW�D�JHQHUDO�VHQVH�RI�WKH�UHFHLYHU·V�VWDWXV��EXW�WKH�

FRQWHQW�ZRXOG�EH�JDUEOHG�DQG�XQLQWHOOLJLEOH���$V�WKLV�VFHQDULR�VXJJHVWV��WKH�IOH[LELOLW\�RI�WKH�,3�QHWZRUN�

LQWURGXFHV�YDULRXV�ZD\V�RI�FDOO�FRQWURO��ZKHUH�FDOO�VHWXS�GHFLVLRQ�LV�QRW�RQO\�PDGH�E\�WKH�UHFHLYLQJ�SDUW\��

EXW�DOVR�E\�WKH�QHWZRUN�VHUYLFHV��E\�FRQVXOWLQJ�WKH�3URILOHU�6HUYLFH�RU�3UHVHQFH�6HUYLFH��RU�E\�WKH�FDOOLQJ�

SDUW\�WKURXJK�WKH�XWLOL]DWLRQ�RI�WKH�DZDUHQHVV�LQIRUPDWLRQ���,Q�WKH�FDVH�ZKHQ�FDOOV�DUH�GLYHUWHG�E\�WKH�

V\VWHP��DXGLWRU\�RU�YLVXDO�FXHV�DUH�XVHG�WR�QRWLI\�WKH�XVHU�DERXW�WKH�FDOO�VWDWH�FKDQJHV��

7R�SURWHFW�JDUEOHG� DXGLR� IURP�SDFNHW� VQLIILQJ�� WKH�JDUEOLQJ� LV�FXUUHQWO\�GRQH�RQ� WKH� FOLHQW�� �$V� WKH�

IROORZLQJ�GLDJUDP�LOOXVWUDWHV��VL[�VHJPHQWV��FXUUHQWO\����.E\WHV�SHU�VHJPHQW��RI�DXGLR�DUH�LQLWLDOO\�UHDG�

IURP�WKH�PLFURSKRQH��DQG�WKH�VXEVHTXHQW�DXGLR�VHJPHQWV�DUH�UDQGRPO\�VZDSSHG�ZLWK�RQH�RI�WKH�VL[�

VHJPHQWV�EHIRUH�LW�LV�VHQW�RYHU�WKH�QHWZRUN��



����
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)LJXUH����$XGLR�JDUEOLQJ�DOJRULWKP��

:KLVSHU�²�&DOO�6FUHHQLQJ�

,Q� SUHVHQWLQJ� DXGLR� VWUHDPV�� DXGLR� FRQQHFWLRQV� FDQ� FKDQJH� IURP� QRQ� UHDO�WLPH� WR� UHDO�WLPH� DXGLR�

FRQQHFWLRQV�DQG�YLFH�YHUVD�GHSHQGLQJ�RQ�WKH�QHHG�IRU�WKH�XVHU�WR�UHVSRQG���&DOO�VFUHHQLQJ�LV�D�IHDWXUH�

ZKHUH�WKH�DXGLR�FRQQHFWLRQ�FKDQJHV�IURP�QRQ�UHDO�WLPH��GHOD\HG�UHDO�WLPH��WR�UHDO�WLPH�DXGLR�GXULQJ�WKH�

FRPPXQLFDWLRQ�� � ,QLWLDOO\�� ZKHQ� D� FDOOHU� LV� URXWHG� WR� YRLFH� PDLO�� QRQ� UHDO�WLPH� DXGLR� FDQ� EH�

VLPXOWDQHRXVO\�WUDQVPLWWHG�WR�WKH�XVHU�WR�VFUHHQ�WKH�FDOO���$W�WKLV�SRLQW��WKH�XVHU�FDQ�GHFLGH�WKDW�LW� LV�

LPSRUWDQW� WR� WDON� WR� WKH� FDOOHU� DQG� GHFLGH� WR� JHW� FRQQHFWHG�� � 7KLV�PDNHV� WKH� DXGLR� WKDW� KDV� EHHQ�

IRUZDUGHG�WKURXJK�WKH�YRLFH�PDLO�WR�EH�GLUHFWO\�URXWHG�WR�WKH�XVHU��DQG�WKH�FRQQHFWLRQ�ZLOO�FKDQJH�WR�D�

UHDO�WLPH�FRQQHFWLRQ��

,Q�WKH�FXUUHQW�LPSOHPHQWDWLRQ�KRZHYHU��WKH�DXGLR�GRHV�QRW�JHW�IRUZDUGHG�WKURXJK�WKH�YRLFH�PDLO��EXW�

WKH�FOLHQW�VHUYHV�DV�D�SUR[\�WR�IRUZDUG�WKH�DXGLR�IURP�WKH�6XSHU�3KRQH�RU�DQRWKHU�FOLHQW�WR�WKH�YRLFH�

PDLO���7KH�5HFRUGHU�SURYLGHV�WKH�YRLFH�PDLO�IXQFWLRQDOLW\�WR�WKH�6XSHU�3KRQH���7KH�6XSHU�3KRQH�VLJQDOV�

ZLWK�D�RECORD�PHVVDJH�ZKHQ�WKH�FDOOHU�LV�WU\LQJ�WR�OHDYH�D�YRLFH�PDLO���:KHQ�WKH�$SSOLFDWLRQ�0DQDJHU�

UHFHLYHV�WKLV�PHVVDJH��LW�VLJQDOV�WKH�5HFRUGHU�WR�VWDUW�UHFRUGLQJ�DQG�WKH�FOLHQW�VWDUWV�IRUZDUGLQJ�DXGLR�WR�

WKH�5HFRUGHU���$V�D�UHVXOW��WKH�FDOO�FDQ�EH�HIIHFWLYHO\�VFUHHQHG�DV�LW�LV�IRUZDUGHG�WR�WKH�YRLFH�PDLO���:KLOH�

WKH�XVHU�LV�VFUHHQLQJ��WKH�XVHU�FDQ�SUHVV�83�EXWWRQ�RU�VD\�́ DSSURDFKµ�WR�JHW�FRQQHFWHG���7KLV�VWRSV�DXGLR�

IRUZDUGLQJ�DQG�UHFRUGLQJ�DQG�HVWDEOLVKHV�D�IXOO�GXSOH[�FRQQHFWLRQ�ZLWK�WKH�FDOOHU���7KH�DGYDQWDJH�RI�WKLV�

LPSOHPHQWDWLRQ�LV�WKDW�WKHUH�LV�QR�DGGLWLRQDO�GHOD\�ZKHQ�VFUHHQLQJ�WKH�FDOO���7KH�GLVDGYDQWDJH�LV�WKDW�LW�

XVHV�XS�FOLHQW·V�EDQGZLGWK��



����

7KH�6XSHU�3KRQH�DSSOLFDWLRQ�KDV�WKH�PRVW�FRPSOH[�XVHU�LQWHUIDFH�DPRQJ�DOO�WKH�DSSOLFDWLRQV���8VHUV�FDQ�

GLDO�D�QXPEHU�XVLQJ�WKH�VRIWZDUH�NH\ERDUG��GLDO�E\�YRLFH�RU�GLDO�E\�EURZVLQJ���:KHQ� WKH� XVHU� DFWLYDWHV�

WKH�WHOHSKRQ\�DSSOLFDWLRQ��KH�VKH�KDV�WKH�FKRLFH�RI�UHDFKLQJ�DQRWKHU�,03520378�XVHU�RU�D�SKRQH�

QXPEHU���:KHQ�D�SKRQH�QXPEHU�LV�HQWHUHG�XVLQJ�WKH�VRIWZDUH�NH\ERDUG��LW�LV�MXVW�OLNH�D�QRUPDO�SKRQH�FDOO�

DQG�FRQQHFWV�WR�WKDW�SKRQH�QXPEHU���+RZHYHU��LI�VRPHRQH�GLDOV�IURP�D�SKRQH�WR�DQ�,03520378�

XVHU��WKH�HQKDQFHG�WHOHSKRQ\�IHDWXUHV�DUH�DYDLODEOH��LQFOXGLQJ�JDUEOH�SKRQH�DQG�FDOO�VFUHHQLQJ���,Q�RUGHU�

WR�FDOO�,03520378�XVHUV��RQH�FDQ�EURZVH�WKURXJK�WKH�OLVW�RI�XVHUV�SURYLGHG�E\�WKH�DSSOLFDWLRQ�XVLQJ�

WKH�83�DQG�'2:1�EXWWRQV���$V�RQH�EURZVHV�WKURXJK�WKH�OLVW��WKH�FOLHQW�SOD\V�GLVWLQFW�DOHUWV�IRU�HDFK�

XVHU�LQ�RUGHU�WR�GLVWLQJXLVK�EHWZHHQ�GLIIHUHQW�XVHUV���,I�WKH�XVHU�VD\V�´FDOOµ�DW�WKLV�SRLQW��WKH�FOLHQW�VWDUWV�

HVWDEOLVKLQJ�D�FRQQHFWLRQ�WR�WKDW�XVHU���2QH�FDQ�DOVR�DFWLYDWH�D�FRQQHFWLRQ�E\�SUHVVLQJ�WKH�)81&7,21�

NH\�RU�E\�PDQXDOO\�W\SLQJ�WKH�XVHU�,'���,03520378�XVHUV�WKDW�DUH�FRQQHFWHG�PD\�DOVR�EH�FDOOHG�XVLQJ�

YRLFH���7R�FDOO� -RKQ��RQH�FDQ� MXVW�VD\�´&DOO� -RKQµ�IURP�WKH�6XSHU�3KRQH�DQG�WKDW�ZRXOG�HVWDEOLVK�D�

FRQQHFWLRQ�WR�KLP��

7KH�DSSURDFK�UHWUHDW�PHWDSKRU�LV�XVHG�WR�FRQWURO�WKH�FDOO�VHWXS�SURFHVV����%\�DSSURDFKLQJ��WKH�FDOOHU�

REWDLQV�D�PRUH�LQWLPDWH�VXSHULRU�FRQQHFWLRQ���%\�UHWUHDWLQJ��WKH�FRQQHFWLRQ�EHFRPHV�OHVV�LQWLPDWH���7KH�

FDOOHU�DSSURDFKHV�D�XVHU�E\�JRLQJ�83��SUHVVLQJ�83�EXWWRQ��DQG�UHWUHDW�E\�JRLQJ�'2:1���8VHUV�FDQ�DOVR�

VD\� ´DSSURDFKµ� DQG� ´UHWUHDW�µ� � 7KH� IROORZLQJ� VWDWH� GLDJUDP� LOOXVWUDWHV� PRUH� FOHDUO\� WKH� GLIIHUHQW�

WUDQVLWLRQV�WKDW�RFFXU�GXULQJ�D�FDOO��
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)LJXUH����(QKDQFHG�WHOHSKRQ\�ZLWK�*DUEOH�3KRQH�DQG�:KLVSHU��

,'/(�VWDWH�LV�ZKHQ�WKHUH�LV�QR�DFWLYH�FRQQHFWLRQ�DQG�ZKHQ�XVHUV�FDQ�PDNH�FDOOV���:KHQ�WKH�XVHU�PDNHV�

D�QRUPDO�SKRQH�FDOO�IURP�WKH�,03520378�FOLHQW��LW�WUDQVLWLRQV�IURP�,'/(�WR�&$//,1*�VWDWH���:KHQ�

WKH�UHFHLYHU�SLFNV�XS�WKH�SKRQH��LW�WUDQVLWLRQV�WR�&211(&7('�VWDWH���7KLV�LV�H[DFWO\�WKH�VDPH�DV�D�

QRUPDO�SKRQH�FDOO��

:KHQ�WKH�FDOOHU�FDOOV�D�XVHU�RQ�WKH�,03520378�FOLHQW��WKH�FDOOHU�KDV�WKH�HQKDQFHG�WHOHSKRQ\�IHDWXUHV�

DYDLODEOH���,I�WKH�FDOOHU�FDOOV�DQG�KDV�SHUPLVVLRQV�GXULQJ�&$//,1*�VWDWH��WKH�FDOOHU�KHDUV�JDUEOHG�DXGLR�

IURP�WKH�UHFHLYHU�VLGH���%DVHG�RQ�WKLV�DXGLR��WKH�FDOOHU�PD\�GHFLGH�WR�DSSURDFK�IXUWKHU��83��RU�UHWUHDW�

�'2:1����,I�WKH�FDOOHU�DSSURDFKHV�IXUWKHU��WKH�FDOOHU�LV�WUDQVLWLRQHG�WR�WKH�90$,/�VWDWH���7KH�UHFHLYHU�

PD\�DFWLYHO\�UHVSRQG�WR�DQ\�LQFRPLQJ�FDOO�DW�DQ\�SRLQW�GXULQJ�WKH�WUDQVLWLRQ���,I�WKH�UHFHLYHU�DFFHSWV�WKH�

FDOO�E\�PRYLQJ�XS�GXULQJ�WKH�&$//,1*�VWDWH�� WKH�FDOO� LV� WUDQVLWLRQHG�WR�WKH�021,725,1*�VWDWH�

ZKHUH�WKH�UHFHLYHU�FDQ�OLVWHQ�WR�WKH�FDOOHU·V�DXGLR�LQ�D�FOHDU�FKDQQHO���$W�WKLV�SRLQW��WKH�UHFHLYHU�PD\�GHFLGH�

WR�DFFHSW�WKH�FDOO�RU�VHQG�LW�WR�YRLFH�PDLO���,I�WKH�FDOO�LV�LQ�90$,/�VWDWH��WKH�UHFHLYHU�PD\�SUHVV�83�WR�



����

VFUHHQ�WKH�FDOO���%DVHG�RQ�WKH�VFUHHQLQJ��WKH�UHFHLYHU�PD\�GHFLGH�WR�JHW�FRQQHFWHG�IRU�D�OLYH�FRQYHUVDWLRQ�

RU�LJQRUH��

�����6�� ��������

7KH�YDULRXV�DSSOLFDWLRQV�GHVFULEHG� LQ�WKLV� VHFWLRQ�KDYH�DOO�EHHQ� LPSOHPHQWHG�DQG�DUH�IXQFWLRQDO�� �,W�

LOOXVWUDWHV�WKH�IOH[LELOLW\�RI�WKH�,03520378�DUFKLWHFWXUH�WR�VXSSRUW�YDULRXV�W\SHV�RI�DXGLR�DSSOLFDWLRQV���

7KH� VSHHFK� LQWHUIDFH� SURYLGHV� DOO� WKH� DSSOLFDWLRQ� VSHFLILF� FRPPDQGV�� � 7KH� EXWWRQ� LQWHUIDFH�

FRPSOHPHQWV�WKH�VSHHFK�LQWHUIDFH�WR�SURYLGH�VHULDO�QDYLJDWLRQ�IXQFWLRQDOLW\�DQG�VRPH�VSHFLDO�RSHUDWLRQV�

XVLQJ�WKH�)81&7,21�NH\��
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7KLV�FKDSWHU�GHVFULEHV�WKH�XQGHUO\LQJ�V\VWHP�VHUYLFHV��DUFKLWHFWXUH�DQG�WKH�SURWRFRO�WKDW�VXSSRUWV�WKH�

DSSOLFDWLRQV� DQG� WKH� XVHU� LQWHUDFWLRQV� GHVFULEHG� LQ� WKH� SUHYLRXV� FKDSWHU�� � 7KH� ,03520378�

DUFKLWHFWXUH�FRQVLVWV�RI�VHYHUDO�GLVWULEXWHG�VHUYLFHV�DQG�GLVWULEXWHG�DSSOLFDWLRQV�WKDW�DUH�DFFHVVHG�XVLQJ�

WKH�,03520378�FOLHQW���7KH�FOLHQW�LV�GHVLJQHG�WR�EH�DV�WKLQ�DV�SRVVLEOH�DQG�WKH�$SSOLFDWLRQ�0DQDJHU�

IRU�WKH�FOLHQW�KDQGOHV�PRVW�RI�WKH�UHVRXUFH�PDQDJHPHQW�UHTXLUHG�WR�VXSSRUW�WKH�DSSOLFDWLRQV���,W�DOVR�

DUELWUDWHV�WKH�DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�RI�DSSOLFDWLRQV���$OO�DSSOLFDWLRQV�DUH�DOZD\V�RQ��EXW�PD\�QRW�EH�

VHQGLQJ�DQ\�DXGLR�GDWD�VLQFH�RQO\�RQH�DSSOLFDWLRQ�FDQ�XVXDOO\�EH�DFWLYH�DW�D�VLQJOH�PRPHQW�GXH�WR�WKH�

FOLHQW·V�VLQJOH�DXGLR�LQSXW��PLFURSKRQH��DQG�RXWSXW��VSHDNHUV��FKDQQHOV��

7KLV� FKDSWHU� LV� GLYLGHG� LQWR� IRXU� VHFWLRQV�� � 7KH� ILUVW� VHFWLRQ� GHVFULEHV� WKH� DUFKLWHFWXUH� RI� WKH�

,03520378�V\VWHP��LQFOXGLQJ�WKH�KLJK�OHYHO�GHVLJQ�DQG�IXQFWLRQDOLW\�RI�GLIIHUHQW�FRPSRQHQWV�LQ�WKH�

DUFKLWHFWXUH���,Q�WKH�VHFRQG�VHFWLRQ��DQ�RYHUYLHZ�RI�WKH�VRIWZDUH�DUFKLWHFWXUH�LV�SUHVHQWHG�ZLWK�GHWDLOV�RI�

V\VWHP�LPSOHPHQWDWLRQ���7KH�WKLUG�VHFWLRQ�GHWDLOV�WKH�PHVVDJLQJ�SURWRFRO�XVHG�DPRQJ�WKH�GLVWULEXWHG�

FRPSRQHQWV�RI�,03520378���)LQDOO\��WKH�IRXUWK�VHFWLRQ�H[DPLQHV�KRZ�WKH�GLVWULEXWHG�FRPSRQHQWV�

RSHUDWH�WRJHWKHU�WR�SURYLGH�DSSOLFDWLRQ�VHUYLFHV�WR�WKH�XVHU��

(���� /��������	��������������

7KLV�VHFWLRQ�SURYLGHV�D�KLJK�OHYHO�DUFKLWHFWXUDO�RYHUYLHZ�RI�WKH�FRPSRQHQWV�RI�,03520378���7KH�

,03520378�V\VWHP�FRQVLVWV�RI�VHYHUDO�GLVWULEXWHG�FRPSRQHQWV�WKDW�FRRSHUDWH�WR�SURYLGH�DSSOLFDWLRQ�

VHUYLFHV� WR� WKH�XVHU� FOLHQW�� �:KDW� WKHVH� FRPSRQHQWV� DUH� DQG�ZKDW� WKH\�GR�ZLOO� EH�SUHVHQWHG�� �7KH�

IROORZLQJ�GLDJUDP� LOOXVWUDWHV� WKH�GLIIHUHQW� FRPSRQHQWV� DQG�KRZ� WKH\� DUH� LQWHUFRQQHFWHG� WR� SURYLGH�

VHUYLFH�WR�WKH�FOLHQW����
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)LJXUH����+LJK�OHYHO�DUFKLWHFWXUH�GLDJUDP��

'������ 7
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7KH�/RRNXS�6HUYLFH�LV�D�JOREDO�VHUYLFH�LQ�,03520378��ZKLFK�LV�VKDUHG�E\�DOO�XVHUV���7KHUH�LV�RQO\�RQH�

LQVWDQFH�RI�WKH�/RRNXS�6HUYLFH�LQ�WKH�,03520378�QHWZRUN�DQG�LW�PDLQWDLQV�LQIRUPDWLRQ�DERXW�WKH�

XVHUV�DQG�WKH�DSSOLFDWLRQV�WKDW�DUH�RQOLQH���,W�KDQGOHV�WKH�UHVRXUFH�UHJLVWUDWLRQ�DQG�UHVRXUFH�GLVFRYHU\�LQ�

WKH�,03520378�QHWZRUN���8VHUV�QHHG�WR�UHJLVWHU�DQG�DXWKHQWLFDWH�ZLWK�WKH�/RRNXS�6HUYLFH�ZKHQ�WKH\�

MRLQ�WKH�,03520378�QHWZRUN���:KHQ�DSSOLFDWLRQV�FRPH�RQOLQH�DQG�UHJLVWHU�ZLWK�WKH�/RRNXS�6HUYLFH��

WKH\�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�XVHUV�WKDW�DUH�RQOLQH�DQG�ZKLFK�$SSOLFDWLRQ�0DQDJHUV�WR�FRQWDFW�WR�

UHJLVWHU�ZLWK�WKRVH�XVHUV���:KHQ�D�XVHU�FOLHQW�FRPHV�RQOLQH��WKH�/RRNXS�6HUYLFH�SURYLGHV�D�UHIHUHQFH�WR�

DQ�$SSOLFDWLRQ�0DQDJHU�WKDW�FDQ�VHUYH�WKH�FOLHQW��
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7KH�$SSOLFDWLRQ�0DQDJHU�LV�WKH�FRUH�FRPSRQHQW�RI�WKH�,03520378�DUFKLWHFWXUH�WKDW�KDQGOHV�FOLHQW�

UHTXHVWV�DQG�PDQDJHV�DSSOLFDWLRQV�IRU�WKH�FOLHQW���,W�DOVR�FRPPXQLFDWHV�ZLWK�WKH�XVHU·V�SHUVRQDO�VHUYLFHV�

�6SHHFK��3UHVHQFH�DQG�3URILOHU�6HUYLFHV����7KHUHIRUH��LW�VHUYHV�DV�D�FRPPXQLFDWLRQ�KXE�IRU�WKH�FOLHQW��

DSSOLFDWLRQV� DQG�SHUVRQDO� VHUYLFHV�� �:KHQ� WKH� FOLHQW� LQLWLDOO\� ORJV�RQ� WR� WKH�$SSOLFDWLRQ�0DQDJHU�� LW�

UHJLVWHUV�ZLWK�WKH�XVHU·V�SHUVRQDO�VHUYLFHV�DQG�FRQWDFWV�WKH�/RRNXS�6HUYLFH�IRU�RQOLQH�DSSOLFDWLRQV���7KH�

3UHVHQFH� 6HUYLFH� SURYLGHV� D� OLVW� RI� DSSOLFDWLRQV� WKDW� WKH� XVHU� LV� VXEVFULEHG� WR�� �'HSHQGLQJ� RQ� WKH�

LPSOHPHQWDWLRQ�RI�WKH�DSSOLFDWLRQ��WKH�$SSOLFDWLRQ�0DQDJHU�QHHGV�WR�LQLWLDOL]H�WKHP�GLIIHUHQWO\�VLQFH�

&�&���DSSOLFDWLRQV�XVH�D�WH[W�PHVVDJLQJ�SURWRFRO�IRU�VLJQDOLQJ��ZKLOH�-DYD�DSSOLFDWLRQV�XVH�5HPRWH�

0HWKRG�,QYRFDWLRQ��50,����50,�DOORZV�-DYD�FRPSRQHQWV�WR�WUDQVSDUHQWO\�FDOO�PHWKRGV�RI�RWKHU�-DYD�

FRPSRQHQWV�RYHU�WKH�QHWZRUN�ZLWKRXW�ZRUU\LQJ�DERXW�WKH�QHWZRUNLQJ�GHWDLOV��+RZHYHU�WKHVH�FDOOV�DUH�

OLPLWHG�RQO\�WR�-DYD�FRPSRQHQWV��3OHDVH�UHIHU�WR�WKH�6RIWZDUH�$UFKLWHFWXUH�VHFWLRQ�SJ������IRU�GHWDLOV�RI�

KRZ�WKLV�LV�LPSOHPHQWHG����

:KHQ�QHZO\�VXEVFULEHG�DSSOLFDWLRQV�FRPH�RQOLQH��WKH\�UHJLVWHU�ZLWK�WKH�$SSOLFDWLRQ�0DQDJHU��ZKLFK�

VHWV�XS�WKH�FRQWURO�FKDQQHO�ZLWK�WKHVH�DSSOLFDWLRQV���7KH�$SSOLFDWLRQ�0DQDJHU�WKHQ�QRWLILHV�WKH�FOLHQW�

WKDW�WKHVH�DSSOLFDWLRQV�DUH�RQOLQH���2QFH�WKH�FOLHQW�LV�QRWLILHG��DXGLR�FRQQHFWLRQV�DUH�VHWXS�EHWZHHQ�WKH�

FOLHQW�DQG�WKH�DSSOLFDWLRQ��DOORZLQJ�WKH�FOLHQW�WR�DFFHVV�WKHVH�DSSOLFDWLRQV�LPPHGLDWHO\��

7KH�$SSOLFDWLRQ�0DQDJHU�KDQGOHV�XVHU�LQSXWV�DQG�RWKHU�HYHQWV�IURP�WKH�FOLHQW�DQG�DSSOLFDWLRQ���:KHQ�

QHFHVVDU\�� LW� IRUZDUGV� DSSURSULDWH� PHVVDJHV� WR� HLWKHU� HQWLW\�� � 7KH� $SSOLFDWLRQ� 0DQDJHU� DOVR�

FRPPXQLFDWHV�ZLWK�WKH�XVHU·V�SHUVRQDO�VHUYLFHV�ZKHQ�QHHGHG���:KHQ�DQ�DSSOLFDWLRQ�WKDW�UHTXLUHV�VSHHFK�

UHFRJQLWLRQ� LV�DFWLYDWHG�� WKH�$SSOLFDWLRQ�0DQDJHU� VHQGV�WKH�DSSURSULDWH�DFWLYDWLRQ�FRPPDQGV�WR�WKH�

6SHHFK�6HUYLFH���7KH�$SSOLFDWLRQ�0DQDJHU�PD\�DOVR�FRPPXQLFDWH�ZLWK�WKH�3URILOHU�6HUYLFH�WR�ORJ�WKH�

XVHU·V�DFWLYLWLHV�DV�WKH�XVHU�DFFHVVHV�GLIIHUHQW�DSSOLFDWLRQV��

'������ �����
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7KH�IROORZLQJ�IRXU�PDMRU�HOHPHQWV�ZHUH�WKH�UHTXLUHPHQWV�IRU�D�ULJKW�SODWIRUP�IRU�WKH�PRELOH�DXGLR�

FOLHQW���7KH�GHYLFH�KDG�WR��

��� %H�SURJUDPPDEOH�LQ�RUGHU�WR�VXSSRUW�GLIIHUHQW�W\SHV�RI�DSSOLFDWLRQV��
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��� 6XSSRUW�ZLUHOHVV�/$1�WR�SURYLGH�PRELOLW\�DQG�,3�EDVHG�FRPPXQLFDWLRQ��

��� 6XSSRUW�IXOO�GXSOH[�DXGLR�WR�VXSSRUW�UHDO�WLPH�WZR�ZD\�FRPPXQLFDWLRQ��

��� %H�RI�D�VPDOO�IRUP�IDFWRU�VR�WKDW�LW�LV�PRELOH�ZLWKRXW�EHLQJ�EXON\����

9DULRXV�PRELOH�FRPSXWLQJ�GHYLFHV�DQG�QRWHERRN�FRPSXWHUV�KDYH�EHHQ�H[SORUHG�� �+RZHYHU��PRELOH�

SKRQHV�KDG�DOPRVW�]HUR�SURJUDPPDELOLW\���+DQGKHOG�FRPSXWHUV�UDUHO\�SRVVHVVHG�JRRG�DXGLR�FDSDELOLWLHV���

0DQ\�RI�WKHP�FRXOG�MXVW�SOD\�YHU\�VLPSOH�ORZ�TXDOLW\�DXGLR�VQLSSHWV�DQG�VRPH�VXSSRUWHG�KDOI�GXSOH[�

DXGLR�DW�PRVW���7KLV�LQGLFDWHG�KRZ�SULPLWLYH�WKH�DXGLWRU\�XVHU�LQWHUIDFHV�ZHUH�RQ�WKHVH�PRELOH�GHYLFHV���

:LUHOHVV�/$1�FRQQHFWLYLW\�ZDV�DOVR�GLIILFXOW�WR�REWDLQ�RQ�WKHVH�GHYLFHV���$V�IRU�WKH�QRWHERRN�FRPSXWHUV��

DOWKRXJK�WKH\�VXSSRUWHG�IXOO�GXSOH[�KLJK�TXDOLW\�DXGLR�DQG�ZLUHOHVV�EDQGZLGWK��WKH\�ZHUH�DOZD\V�WRR�ELJ���

$V�D�UHVXOW��WKH�&RPSDT�L3DT�ZDV�FKRVHQ�DV�WKH�KDUGZDUH�SODWIRUP�IRU�WKH�,03520378�FOLHQW�VLQFH�LW�

PHW�WKH�DXGLR��QHWZRUN��SURJUDPPDELOLW\��DQG�IRUP�IDFWRU�UHTXLUHPHQWV��

7KH� ,03520378� FOLHQW� UXQV� RQ� D� &RPSDT� L3DT� ZLWK� )DPLOLDU� /LQX[� ���>��@� GLVWULEXWLRQ� �� D�

GLVWULEXWLRQ�SRUWHG�WR�VXSSRUW�WKH�����0+]�,QWHO�6WURQJ$50>��@�SURFHVVRU�RQ�WKH� L3DT���7KH�L3DT�

VXSSRUWV�IXOO�GXSOH[�DXGLR�FDSDELOLWLHV�� DQG�KLJK�EDQGZLGWK�ZLUHOHVV�FRQQHFWLYLW\�WKURXJK�D�VWDQGDUG�

������E�ZLUHOHVV�/$1�FDUG���+RZHYHU��LW�KDV�VRPH�OLPLWDWLRQV�LQ�WHUPV�RI�WKH�DXGLR�SOD\EDFN�DQG�UHFRUG�

FDSDELOLWLHV���,W�GRHV�QRW�VXSSRUW�DXGLR�DW���N+]�RU���ELWV��PDNLQJ�LW�QRW�SRVVLEOH�WR�VDYH�EDQGZLGWK�E\�

VHQGLQJ�ORZHU�TXDOLW\�DXGLR�IRU�FHUWDLQ�DSSOLFDWLRQV���7KH�L3DT�FDQ�RQO\�SOD\EDFN����ELW�DXGLR�DW�VDPSOLQJ�

UDWHV�DERYH����N+]���7KH�,03520378�FOLHQW�FXUUHQWO\�XVHV�������+]�����ELW�PRQR�DXGLR�E\�GHIDXOW��

EXW�WKH�IRUPDW�FDQ�EH�FKDQJHG�G\QDPLFDOO\�GHSHQGLQJ�RQ�WKH�DFWLYH�DSSOLFDWLRQ�VHWWLQJV��

7KH�FOLHQW�VRIWZDUH�LV�D�IUDPHZRUN�WKDW�VXSSRUWV�GLIIHUHQW�W\SHV�RI�DXGLR�DSSOLFDWLRQV�GHYHORSHG�IRU�WKH�

,03520378�DUFKLWHFWXUH���7KH�FOLHQW�VXSSRUWV�PXOWLSOH�DSSOLFDWLRQV�WKURXJK�D�FRPPRQ�LQWHUIDFH�WR�

WKH�UHPRWH�DSSOLFDWLRQV���7KH�PLFURSKRQH�DQG�WKH�VSHDNHUV�DUH�VKDUHG�UHVRXUFHV�RQ�WKH�FOLHQW�DQG�WKH�

DFWLYH�DSSOLFDWLRQ�KDV�DFFHVV�WR�WKHVH�DXGLR�UHVRXUFHV�DORQJ�ZLWK�UHFHLYLQJ�XVHU�LQSXW�IURP�WKH�FOLHQW���

7KH� XVHU� LQSXW� LV� FDSWXUHG� DQG� IRUZDUGHG� WKURXJK� WKH� $SSOLFDWLRQ�0DQDJHU� DQG� D� WH[W�PHVVDJLQJ�

SURWRFRO�LV�XVHG�WR�FRPPXQLFDWH�ZLWK�WKH�$SSOLFDWLRQ�0DQDJHU��
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,03520378�XVHV�WKH�,%0�9LD9RLFH�VSHHFK�UHFRJQL]HU�DQG�WH[W�WR�VSHHFK�V\QWKHVLV��UXQQLQJ�RQ�WKH�

/LQX[�RSHUDWLQJ�V\VWHP���:H�GHYHORSHG�DQ�DXGLR�OLEUDU\�IRU�WKHVH�HQJLQHV�WR�KDQGOH�DXGLR�LQSXW�IURP�WKH�

QHWZRUN��DQG�D�-DYD�OD\HU�WR�LQWHJUDWH�LW�ZLWK�RWKHU�,03520378�FRPSRQHQWV���7KH�VSHHFK�UHFRJQL]HU�

FDQ�XVH�GLIIHUHQW�YRFDEXODULHV�DQG�JUDPPDUV���,W�SURFHVVHV�$SSOLFDWLRQ�0DQDJHU�FRPPDQGV��VXFK�DV�

DFWLYDWLQJ�DSSOLFDWLRQV�XVLQJ�YRLFH��DQG�DSSOLFDWLRQ�VSHFLILF�FRPPDQGV�WKDW�DUH�ORDGHG�ZKHQ�DSSOLFDWLRQV�

DUH�DFWLYDWHG��

:KHQ� D�XVHU� ORJV�RQ� WR� WKH�$SSOLFDWLRQ�0DQDJHU�� WKH�6SHHFK� 6HUYLFH� LV� DFWLYDWHG� DORQJ�ZLWK� RWKHU�

VHUYLFHV���7KH�XVHU�,'�WKDW�LV�SDVVHG�WR�WKH�6SHHFK�6HUYLFH�LGHQWLILHV�WKH�XVHU�LW�ZLOO�EH�VHUYLQJ���7KH�

6SHHFK�6HUYLFH�EXLOGV�D�YRFDEXODU\�RI�DSSOLFDWLRQV�IURP�WKH�DSSOLFDWLRQ�QDPHV�WKDW�LW�REWDLQV�IURP�WKH�

$SSOLFDWLRQ� 0DQDJHU�� � ,W� DOVR� EXLOGV� WKH� DSSOLFDWLRQ� VSHFLILF� YRFDEXODULHV� IURP� WKH� DSSOLFDWLRQV·�

YRFDEXODU\�85/V��D�ZHE�DFFHVVLEOH�;0/�ILOH��VR�WKDW�WKH�FOLHQW�PD\�DFFHVV�WKH�DSSOLFDWLRQV�XVLQJ�VSHHFK��

:KHQ� WKH� FOLHQW� DFWLYDWHV� DQ� DSSOLFDWLRQ� WKDW� UHTXLUHV� WKH� 6SHHFK� 6HUYLFH�� WKH�$SSOLFDWLRQ�0DQDJHU�

DFWLYDWHV�WKH�DSSOLFDWLRQ�E\�SDVVLQJ�WKH�6SHHFK�6HUYLFH�LQIRUPDWLRQ�WKDW�LQFOXGHV�WKH�,3�DGGUHVVHV�DQG�

SRUW� QXPEHUV� RI� WKH� VSHHFK� UHFRJQL]HU� DQG� WKH� WH[W� WR� VSHHFK� HQJLQH�� � 7KH� DSSOLFDWLRQ� XVHV� WKLV�

LQIRUPDWLRQ�WR�FRQQHFW�WR�WKH�VSHHFK�UHVRXUFHV���7KH�6SHHFK�6HUYLFH�LV�VXEVHTXHQWO\�DFWLYDWHG�ZLWK�WKH�

XVHU�,'�DQG�WKH�DFWLYDWHG�DSSOLFDWLRQ�LQIRUPDWLRQ���7KH�6SHHFK�6HUYLFH�PDNHV�D�GHFLVLRQ�ZKHWKHU�WR�

DFWLYDWH�ERWK�WKH�VSHHFK�UHFRJQLWLRQ�DQG�WKH�WH[W�WR�VSHHFK�RU�MXVW�RQH�RI�WKHP���,W�DOVR�OHWV�WKH�VSHHFK�

UHFRJQLWLRQ�HQJLQH�NQRZ�WKH�DSSOLFDWLRQ�VSHFLILF�YRFDEXODU\���7KH�UHFRJQLWLRQ�HQJLQH�ILQGV�WKH�VRFNHW�

FRQQHFWLRQV�RI�WKH�FOLHQW�DQG�WKH�DSSOLFDWLRQ�IURP�WKH�KDVK�WDEOH���,W�WKHQ�UHFHLYHV�LQSXW�IURP�WKH�FOLHQW�

WR�EH�UHFRJQL]HG�DQG�VHQGV�WKH�UHFRJQL]HG�WH[W�WR�WKH�DSSOLFDWLRQ���7KH�WH[W�WR�VSHHFK�HQJLQH�RSHUDWHV�LQ�

WKH�RSSRVLWH�ZD\���$IWHU�ILQGLQJ�WKH�VRFNHW�FRQQHFWLRQV��LW�VWDUWV�UHFHLYLQJ�WH[W�IURP�WKH�DSSOLFDWLRQ�WR�

V\QWKHVL]H�LW�DQG�VWUHDP�LW�WR�WKH�FOLHQW���7KH�VSHHFK�UHFRJQLWLRQ�HQJLQH�KDV�D�SXVK�WR�WDON�LQWHUIDFH��VR�LW�

RQO\�UHFHLYHV�LQSXW�IURP�WKH�XVHU�ZKHQ�KH�VKH�SXVKHV�WKH�SXVK�WR�WDON�EXWWRQ��

$SSOLFDWLRQV� PD\� XVH� MXVW� D� G\QDPLF� YRFDEXODU\�� MXVW� D� JUDPPDU�� RU� D� JUDPPDU� DQG� D� G\QDPLF�

YRFDEXODU\���$�JUDPPDU�LV�D�VHW�RI�UXOHV�IRU�UHFRJQL]LQJ�SKUDVHV�ZLWK�FHUWDLQ�SDWWHUQV���)RU�H[DPSOH��LQ�

RUGHU�WR�UHFRJQL]H�´FDOO��VRPHRQH!µ�ZH�XVH�D�JUDPPDU�WKDW�PDWFKHV�DQ\WKLQJ�WKDW�VWDUWV�ZLWK�´FDOOµ�

DQG�HQGV�ZLWK�D�XVHU�QDPH���*UDPPDUV�UHTXLUH�WKH�VSHHFK�UHFRJQL]HU�WR�KDYH�D�FRPSLOHG�JUDPPDU�ILOH�

DFFHVVLEOH�ORFDOO\�WR�WKH�VSHHFK�UHFRJQL]HU���:H�XVH�WKH�QHWZRUN�ILOH�V\VWHP��1)6��WR�PDNH�DSSOLFDWLRQ�

VSHFLILF�JUDPPDU�ILOHV�DFFHVVLEOH�WR�WKH�UHFRJQL]HU��EXW�D�ILOH�WUDQVIHU�SURWRFRO�FRXOG�EH�XVHG�WR�WUDQVIHU�
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WKH�FRPSLOHG�JUDPPDU�WR�WKH�VSHHFK�UHFRJQL]HU�GXULQJ�DFWLYDWLRQ���%XW��WKLV�ZRXOG�GHOD\�LQLWLDOL]DWLRQ�RI�

WKH�VSHHFK�UHFRJQL]HU�GXH�WR�GRZQORDGLQJ�WLPH���'\QDPLF�YRFDEXODULHV�DUH�MXVW�D�OLVW�RI�ZRUGV�WKDW�FDQ�

EH�UHFRJQL]HG�DQG�WKH\�FDQ�EH�G\QDPLFDOO\�ORDGHG�RU�XQORDGHG���&RPPDQGV�VXFK�DV�´VWDUWµ��´VWRSµ�DQG�

´QH[Wµ�PDNH�XS�DQ�DSSOLFDWLRQ·V�YRFDEXODU\�DQG�WKH\�DUH�GHILQHG�WKURXJK�D�YRFDEXODU\�;0/�ILOH����

'���'��  �
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7KH� 3URILOHU� 6HUYLFH� SURILOHV� D� XVHU·V� DFWLYLWLHV� WKURXJK� WKH� FOLHQW� GHYLFH� E\� PRQLWRULQJ� KLV�KHU�

DSSOLFDWLRQ� XVDJH�� � ,W� DOVR�PDLQWDLQV� WKH� SULRULW\� RI� DSSOLFDWLRQV� DQG� SHHUV� DFFRUGLQJ� WR� WKHLU� XVDJH�

SDWWHUQV�DQG�DFWLYLW\���7KLV� LQIRUPDWLRQ�LV�DOVR�XVHG�IRU�SULRULWL]LQJ� LQFRPLQJ�UHTXHVWV�E\�SUHYHQWLQJ�

FHUWDLQ�SHHUV�RU�DSSOLFDWLRQV�IURP�LQWHUUXSWLQJ�ZKHQ�RQH�LV�EXV\���8VHUV�FDQ�HDVLO\�VHWXS�WKHLU�SURILOHV�

WKURXJK�,03520378·V�ZHE�LQWHUIDFH���&XUUHQWO\�DSSOLFDWLRQV�DQG�XVHUV�DUH�UDQNHG�LQ�IRXU�OHYHOV��9,3��

75867('��1250$/��DQG�8175867('���7KH�UXOH�IRU�LQWHUUXSWLRQ�LV�WKDW�WKH�DSSOLFDWLRQV�RQ�WKH�

VDPH� OHYHO� RU� EHORZ� FDQ� EH� LQWHUUXSWHG�� ZKLOH� DQ\� DSSOLFDWLRQ� ZLWK� KLJKHU� WUXVW� OHYHO� FDQQRW� EH�

LQWHUUXSWHG��

7KH�3URILOHU�6HUYLFH�LV� LPSRUWDQW�IRU�PRELOH�FRPPXQLFDWLRQ�GXH�WR�WKH�QHHG�WR�FRQWURO� LQIRUPDWLRQ�

RYHUORDG�DQG�PDQDJH� LQWHUUXSWLRQV�IRU�PRELOH�XVHUV>��@�� �7KH�XVHU·V�SHUVRQDO�SURILOH�FDQ�EH�XVHG�WR�

SURYLGH�D�PRUH�FXVWRPL]HG�VHUYLFH�WR�WKH�XVHU���&XUUHQWO\��WKH�3URILOHU�6HUYLFH�LV�YHU\�VLPSOH��EXW�WKH�

DUFKLWHFWXUH�VXSSRUWV�DQ\�H[WHQVLRQV�WR�LW���)RU�H[DPSOH��SURYLGLQJ�FRQWH[W�DZDUHQHVV�WR�PRELOH�SKRQHV�

LV�DQ�DFWLYH�UHVHDUFK�DUHD>��@��DQG�WKH�3URILOHU�6HUYLFH�PD\�LPSOHPHQW�WKH�IXQFWLRQDOLW\�WKDW�DQDO\]HV�GDWD�

DERXW�WKH�FRQWH[W�RI�WKH�XVHU�DQG�SURYLGHV�D�PHDQV�WR�WKH�$SSOLFDWLRQ�0DQDJHU�WR�XVH�WKDW�LQIRUPDWLRQ�

IRU�LQWHOOLJHQW�PDQDJHPHQW�RI�WKH�DSSOLFDWLRQV��

'���(��  �����������"����

7KH�3UHVHQFH�6HUYLFH�NHHSV�WUDFN�RI�VXEVFULEHG�XVHUV�DQG�DSSOLFDWLRQV�DQG�DOVR�QRWLILHV�RWKHU�XVHUV�ZKHQ�

D�VXEVFULEHG�XVHU·V�FRPPXQLFDWLRQ�VWDWH�FKDQJHV���8VHUV�FDQ�DVN�IRU�VXEVFULSWLRQV�WR�GLIIHUHQW�XVHUV�DQG�

DSSOLFDWLRQV�WKURXJK�WKH�3UHVHQFH�6HUYLFH���

3UHVHQFH�LV�GHILQHG�LQ�>��@�DV�VXEVFULSWLRQ�WR�DQG�QRWLILFDWLRQ�RI�FKDQJHV�LQ�WKH�FRPPXQLFDWLRQ�VWDWH�RI�

D�XVHU���7KLV�FRPPXQLFDWLRQ�VWDWH�FRQVLVWV�RI�WKH�VHW�RI�FRPPXQLFDWLRQ�PHDQV��FRPPXQLFDWLRQ�DGGUHVV��
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DQG�VWDWXV�RI�WKDW�XVHU��$�SUHVHQFH�SURWRFRO�LV�D�SURWRFRO�IRU�SURYLGLQJ�VXFK�D�VHUYLFH�RYHU�WKH�,QWHUQHW�

RU�DQ\�,3�QHWZRUN>��@��
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������

,QVWDQW'%��DQ�RSHQ�VRXUFH�GDWDEDVH�IURP�(QK\GUD��KWWS���ZZZ�HQK\GUD�RUJ���LV�XVHG�WR�VWRUH�YDULRXV�

XVHU�VHWWLQJV�DQG�DSSOLFDWLRQ�VHWWLQJV�RI�,03520378���7KH�GDWDEDVH�LV� LPSOHPHQWHG������LQ�-DYD�

PDNLQJ�LW�HDV\�WR�LQWHJUDWH�ZLWK�WKH�-DYD�FRPSRQHQWV�RI�,03520378���,W�VXSSRUWV�WKH�VWDQGDUG�-DYD�

'DWDEDVH�&RQQHFWLYLW\��-'%&��$3,�DQG�LV�50,�HQDEOHG��DOORZLQJ�WKH�GDWDEDVH�WR�EH�UXQ�RQ�D�VHSDUDWH�

PDFKLQH�IURP�RWKHU�,03520378�FRPSRQHQWV��

7KH�GDWDEDVH� VWRUHV� XVHU� DXWKHQWLFDWLRQ� LQIRUPDWLRQ�� XVHU� VHWWLQJV�� DSSOLFDWLRQ� VHWWLQJV�� VXEVFULSWLRQ�

LQIRUPDWLRQ�DQG�SURILOHV�RI�XVHUV���$XWKHQWLFDWLRQ�LQIRUPDWLRQ�FRQVLVWV�RI�D�XVHU�,'�DQG�D�SDVVZRUG���

8VHU�VHWWLQJV�DUH�WKH�XVHU·V�IXOO�QDPH��50,�85/·V�RI�WKH�XVHU·V�SHUVRQDO�VHUYLFHV��DQG�WKH�XVHU·V�SHUVRQDO�

DOHUW�85/���7KH�DOHUW�85/�LV�WKH�+773�85/�RI�D�:$9�DXGLR�ILOH�ZKHUH�WKH�DOHUW�LV�VWRUHG���$SSOLFDWLRQ�

VHWWLQJV� DUH� DSSOLFDWLRQ� ,'�� DSSOLFDWLRQ� QDPH�� DQG� WKH� DSSOLFDWLRQ� DOHUW� 85/�� � 7KH� VXEVFULSWLRQ�

LQIRUPDWLRQ�LQGLFDWHV�WKH�XVHU·V�VXEVFULEHG�DSSOLFDWLRQV�DQG�WKH�XVHU·V�EXGG\�OLVW���)LQDOO\��WKH�GDWDEDVH�

DOVR�PRQLWRUV�DSSOLFDWLRQ�XVDJH�RI�WKH�XVHU��ZKLFK�LV�XVHG�WR�SULRULWL]H�DSSOLFDWLRQV���7KH�LQIRUPDWLRQ�LQ�

WKH� GDWDEDVH� LV� FXUUHQWO\� DFFHVVLEOH� IURP� WKH� ,03520378� DGPLQLVWUDWLRQ� ZHEVLWH� DW�

KWWS���OX]�PHGLD�PLW�HGX������LPSURPSWX���8VHUV�FDQ�PRGLI\�WKHLU�SHUVRQDO�LQIRUPDWLRQ�DQG�YLHZ�WKHLU�

DFFHVV� ORJV�� � 7KH� DGPLQLVWUDWRU� PDLQWDLQV� DSSOLFDWLRQ� VHWWLQJV� DQG� VXEVFULSWLRQ� DSSURYDO� WR� WKH�

DSSOLFDWLRQV��

(�
�� ��)�,�����������������

7KLV� VHFWLRQ�SURYLGHV�PRUH�GHWDLOV� DERXW� WKH� ORZHU� OHYHO� LPSOHPHQWDWLRQV�RI� WKH� V\VWHP�� �'LIIHUHQW�

FRPSRQHQWV�DUH�GHVFULEHG�DQG�ZKDW�PRGXOHV�FRQVWLWXWH�WKHP��

'������ �������
�
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7KH� DSSOLFDWLRQV� DUH� LPSOHPHQWHG� HLWKHU� LQ� -DYD� RU� &�&���� � 7KH� DUFKLWHFWXUH� LV� VLPLODU� IRU� ERWK�

LPSOHPHQWDWLRQV��EXW�-DYD�DSSOLFDWLRQV�XVH�50,�WR�FRPPXQLFDWH�ZLWK�WKH�$SSOLFDWLRQ�0DQDJHU��ZKLOH�

WKH�&�&���DSSOLFDWLRQV�XVH�WH[W�PHVVDJLQJ�RYHU�SODLQ�VRFNHWV�WR�FRPPXQLFDWH�ZLWK�WKH�$SSOLFDWLRQ�

http://www.enhydra.org/


����

0DQDJHU�DQG�/RRNXS�6HUYLFH���7KH�DSSOLFDWLRQV�FDQ�EH�LPSOHPHQWHG�LQ�HLWKHU�ODQJXDJH���-DYD�DSSOLFDWLRQ�

GHYHORSPHQW�LV�VLPSOHU��EXW�DXGLR�KDQGOLQJ�LQ�-DYD�LV�VORZHU�DQG�OHVV�SRZHUIXO�WKDQ�LQ�&�&����

-DYD�$SSOLFDWLRQV�

-DYD�DSSOLFDWLRQV�LQKHULW�WKH�impromptu.application.ApplicationBase�FODVV���7KH�EDVH�FODVV�

LPSOHPHQWV� D� FRPPRQ� LQWHUIDFH� impromptu.application.IApplication�� � 7KH�

ApplicationBase� LPSOHPHQWV� UHJLVWUDWLRQ�XQUHJLVWUDWLRQ� PHWKRGV�� DFWLYDWLRQ�GHDFWLYDWLRQ�

PHWKRGV�� VXEVFULSWLRQ�XQVXEVFULSWLRQ� PHWKRGV� DQG� DXGLR� UHVRXUFH� VHWXS� PHWKRGV�� � 7KH� DFWXDO�

DSSOLFDWLRQ�LQKHULWV�IURP�WKH�ApplicationBase�DQG�LPSOHPHQWV�LQGLYLGXDO�XVHU�KDQGOLQJ�ORJLF�DQG�

DSSOLFDWLRQ�VSHFLILF�DFWLYDWLRQ�GHDFWLYDWLRQ�PHWKRGV��

2QFH�WKH�XVHU�LV�UHJLVWHUHG��WKH�FOLHQW�PDNHV�QHFHVVDU\�DXGLR�FRQQHFWLRQ�ZLWK�WKH�DSSOLFDWLRQ�DQG�WKH�

QHWZRUN�FRQQHFWLRQ�LV�VWRUHG�LQ�WKH�ConnectionInfo�FODVV��ZKLFK�WKH�DSSOLFDWLRQ�PDLQWDLQV�LQ�WKH�

m_currentConns� KDVK� PDS�� � :KHQ� XVHUV� DFWLYDWH� WKH� DSSOLFDWLRQ�� WKH� DSSOLFDWLRQ� DFFHVVHV� WKH�

FRQQHFWLRQ�LQIRUPDWLRQ�WR�VHQG�RU�UHFHLYH�DXGLR�IURP�WKH�XVHU��

&�&���$SSOLFDWLRQV�

7KH�&�&���DSSOLFDWLRQ�DUFKLWHFWXUH�LV�VLPLODU�WR�WKH�-DYD�DSSOLFDWLRQ�DUFKLWHFWXUH��EXW�LW�LV�D�OLWWOH�PRUH�

FRPSOH[� GXH� WR� WKH� ODFN� RI� 50,� IRU� QHWZRUN� FRPPXQLFDWLRQ�� � 7KH� DSSOLFDWLRQV� LQKHULW�

ApplicationBase��ZKLFK�SURYLGHV�VLPLODU�IXQFWLRQDOLW\�DV�WKH�-DYD�ApplicationBase���,W�XVHV�WKH�

MessageSocket� FODVV� ZUDSSHG� ZLWK� WKH� IManager� FODVV� LQ� RUGHU� WR� FRPPXQLFDWH� ZLWK� WKH�

$SSOLFDWLRQ�0DQDJHUV��

7KH� ApplicationBase� FODVV� DOVR� KDV� WZR� OLVWHQHU� WKUHDGV� LI� DQ� DSSOLFDWLRQ� VXSSRUWV� DXGLR�

FRQQHFWLRQV�DQG�RQO\�RQH�LI�LW�GRHV�QRW���7KH�DSSOLFDWLRQ�QHHGV�D�OLVWHQHU�WKUHDG�WR�DFFHSW�FRQQHFWLRQV�

IURP�WKH�$SSOLFDWLRQ�0DQDJHUV�DQG�WR�UHFHLYH�FRQWURO�PHVVDJHV�IURP�WKH�FOLHQW���7KH�VHFRQG�OLVWHQHU�

ZRXOG�OLVWHQ�IRU�LQFRPLQJ�DXGLR�FRQQHFWLRQV���

)RU�HDFK�XVHU�WKDW�FRQQHFWV�WR�WKH�DSSOLFDWLRQ��WKHUH�LV�D�FRUUHVSRQGLQJ�IManager�VWRUHG�LQ�D�KDVK�PDS�

�m_currentUsers��� �$SSOLFDWLRQV�FDQ� VHQG�PHVVDJHV�DQG� UHVSRQG� WR�FOLHQW� UHTXHVWV�E\�XVLQJ� WKH�

,0DQDJHU�LQWHUIDFH�VWRUHG�LQ�WKLV�GDWD�VWUXFWXUH����

)RU�HDFK�DFWLYH�XVHU��D�XVHU�ZKR�KDV�DFWLYDWHG�WKH�DSSOLFDWLRQ�DW�OHDVW�RQFH���D�XVHU�KDQGOHU�WKUHDG�LV�

FUHDWHG� DQG� WKH� XVHU� VSHFLILF� LQIRUPDWLRQ� DQG� WKUHDG� FRQWUROOLQJ� SDUDPHWHUV� �UserConnInfo�� DUH�
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VWRUHG�LQ�D�KDVK�PDS��m_activeUsers��WKDW�PDSV�XVHU�,'·V�WR�WKH�UserConnInfo�EDVHG�REMHFWV���

UserConnInfo�FRQWDLQV�YDULRXV�SXEOLF�PHPEHUV�LQFOXGLQJ�XVHU�VSHFLILF�GDWD�DQG�XVHU�WKUHDG�FRQWURO�

SDUDPHWHUV�� � $SSOLFDWLRQV� ZLOO� XVXDOO\� FUHDWH� DQ� DSSOLFDWLRQ� VSHFLILF� FODVV� WKDW� LQKHULWV� IURP�

UserConnInfo�WR�VWRUH�DSSOLFDWLRQ�VSHFLILF�GDWD�XVHG�ZKHQ�KDQGOLQJ�XVHUV��

$SS,QIR�

$SSOLFDWLRQV� XVH� WKH� AppInfo� FODVV� WR� LQLWLDOL]H� DSSOLFDWLRQ� SURSHUWLHV�� � � 7KH� DSSOLFDWLRQ� ,'�� WKH�

DSSOLFDWLRQ�QDPH��WKH�50,�85/�RI�WKH�DSSOLFDWLRQ��IRU�-DYD�DSSOLFDWLRQV���WKH�,3�DGGUHVV�RI�WKH�PDFKLQH�

ZKHUH�WKH�DSSOLFDWLRQ�LV�UXQQLQJ��DQG�WKH�SRUW�WKDW�WKH�DSSOLFDWLRQ�OLVWHQV�WR�IRU�DXGLR�FRQQHFWLRQV��WKH�

DOHUW�85/�RI� WKH� DSSOLFDWLRQ��ZKHWKHU� WKH�DSSOLFDWLRQ� UHTXLUHV�7&3�RU�8'3�DXGLR�FRQQHFWLRQ��DQG�

ZKHWKHU�WKH�DSSOLFDWLRQ�VHQGV�RU�UHFHLYHV�DXGLR�IURP�FOLHQW�DUH�DOO�VHWXS�ZKHQ�WKH�AppInfo�REMHFW�LV�

LQLWLDOL]HG�7DEOH����� �7KH�DXGLR�IRUPDW�FDQ�EH� VSHFLILHG�H[SOLFLWO\�E\�DVVLJQLQJ� WKH�VDPSOLQJ� UDWH�DQG�

QXPEHU�RI�FKDQQHOV���,I�WKH\�DUH�QRW�VSHFLILHG��������+]�DQG�PRQR�FKDQQHO�LV�XVHG�E\�GHIDXOW���&XUUHQWO\�

RQO\����ELW�DXGLR�LV�VXSSRUWHG���$OVR��WKH�DSSOLFDWLRQ·V�XVDJH�RI�ORFDO�DXGLR�UHVRXUFHV�FDQ�EH�VSHFLILHG�LI�LW�

UHTXLUHV�UHFRUGLQJ�IURP� ORFDO�DXGLR� LQSXW�RU�SOD\LQJ�EDFN�WR� VSHDNHUV�RQ�WKH� ORFDO�PDFKLQH�WKDW�WKH�

DSSOLFDWLRQ�LV�UXQQLQJ���,I�LW�LV�QRW�VSHFLILHG��WKH�DSSOLFDWLRQ�LV�DVVXPHG�QRW�WR�FRQVXPH�DQ\�ORFDO�DXGLR�

UHVRXUFHV���)LQDOO\��WKH�VSHHFK�UHTXLUHPHQWV�RI�WKH�DSSOLFDWLRQ�DQG�WKH�YRFDEXODU\�85/�DUH�VSHFLILHG�LI�LW�

LV�QHHGHG���,I�WKLV�LV�QRW�VSHFLILHG��WKH�DSSOLFDWLRQ�LV�DVVXPHG�WR�QRW�UHTXLUH�DQ\�VSHHFK�UHVRXUFHV���

'������ �����
�

7KH�FOLHQW�NHHSV�WUDFN�RI�DFWLYH�DSSOLFDWLRQV�LQ�D�FLUFXODU�OLVW���7KH�DFWLYH�DSSOLFDWLRQ�SRLQWHU�LV�XVHG�WR�

LQWHUDFW�ZLWK� WKH� DSSOLFDWLRQ�� �(DFK�DSSOLFDWLRQ� LV�HQFDSVXODWHG�ZLWK� WKH�Application� FODVV�� �7KH�

Application�FODVV�PDLQWDLQV�WKH�SURSHUWLHV�RI�WKH�DSSOLFDWLRQ�DQG�LV�XVHG�WR�VHQG�DXGLR�WR��DQG�UHFHLYH�

DXGLR�IURP��WKH�DSSOLFDWLRQ��

7KHUH�DUH�IRXU�WKUHDGV��XVHU�LQSXW�WKUHDG��PHVVDJLQJ�WKUHDG��UHDG�DQG�SOD\EDFN�DXGLR�WKUHDG��DQG�UHFRUG�

DQG�ZULWH�DXGLR�WKUHDG���7KH�XVHU�LQSXW�WKUHDG�FDSWXUHV�LQSXW�IURP�WKH�XVHU�DQG�SURFHVVHV�EURZVLQJ��

DFWLYDWLRQ�GHDFWLYDWLRQ�� UHFRUGLQJ�� DQG� DSSOLFDWLRQ� VSHFLILF� LQSXWV�� �7KH�PHVVDJLQJ� WKUHDG� SURFHVVHV�

PHVVDJHV�UHFHLYHG�IURP�WKH�$SSOLFDWLRQ�0DQDJHU�DQG�LW�DOVR�UHFHLYHV�UHFRJQL]HG�WH[W�IURP�WKH�VSHHFK�

UHFRJQL]HU�� �7KH�UHDG�SOD\EDFN�DXGLR�WKUHDG�UHFHLYHV�DXGLR�IURP�WKH�QHWZRUN�DQG�SOD\V�EDFN�WR�WKH�

VSHDNHUV���7KH�UHFRUG�ZULWH�DXGLR�WKUHDG�FDSWXUHV�LQSXW�IURP�WKH�PLFURSKRQH�DQG�VHQGV�DXGLR�WR�WKH�

QHWZRUN���7KH�FOLHQW�PD\�VHQG�DXGLR�WR�WKH�DSSOLFDWLRQ��WR�DQRWKHU�HQWLW\�VLJQDOHG�E\�WKH�DSSOLFDWLRQ��RU�



����

WKH� VSHHFK� UHFRJQL]HU�� � :KHQ� WKH� SXVK�WR�WDON� EXWWRQ� LV� SUHVVHG�� WKH� DXGLR� LV� VHQW� WR� WKH� VSHHFK�

UHFRJQL]HU�DQG�WKH�SOD\EDFN�RI�DXGLR�LV�GLVDEOHG��

$OHUWLQJ�LV�GRQH�WKURXJK�WKH�6SOD\�PRGXOH��ZKLFK�LV�DQ�RSHQ�VRXUFH�:$9�DQG�03��VWUHDPLQJ�DXGLR�

SOD\HU���:KHQ�DOHUWV�DUH�SOD\HG��LW�UHTXLUHV�RSHQLQJ�WKH�VRXQG�GHYLFH�LQGHSHQGHQWO\��VR�LW�XVHV�FRQGLWLRQ�

YDULDEOHV�DORQJ�ZLWK�RWKHU�WKUHDGV�WR�VKDUH�DFFHVV�WR�WKH�DXGLR�UHVRXUFHV����

'������ 7
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7KH�/RRNXS�6HUYLFH�FRQVLVWV�RI��

impromptu.lookup.LookupService 
impromptu.util.Listener 
impromptu.lookup.LookupMsgHandler 
impromptu.lookup.LookupInfo 
 

7KH� Listener� FODVV� DFFHSWV� FRQQHFWLRQV� IURP� WKH� FOLHQW� DQG� DSSOLFDWLRQV� DQG� OHWV� WKH�

LookupMsgHandler�KDQGOH�PHVVDJHV�IURP�WKHP���7KH�FOLHQW�RQO\�UHJLVWHUV�ZLWK�WKH�/RRNXS�6HUYLFH��

ZKLOH�WKH�DSSOLFDWLRQV�UHJLVWHU�DQG�XQUHJLVWHU�ZLWK�LW���&OLHQW�XQUHJLVWUDWLRQ�LV�KDQGOHG�E\�WKH�$SSOLFDWLRQ�

0DQDJHU�ZKHQ�WKH�FOLHQW�JRHV�RIIOLQH���'XULQJ�LQLWLDOL]DWLRQ��WKH�/RRNXS6HUYLFH�FKHFNV�WR�VHH�LI�WKH�,3�

DGGUHVV�LQ�lookup.xml�LV�WKH�,3�DGGUHVV�RI�WKH�PDFKLQH�LW�LV�EHLQJ�GHSOR\HG���7KH�lookup.xml�LV�

DFFHVVLEOH� WKURXJK� DQ�+773� VHUYHU�� � 7KH�LookupInfo� FODVV�SURYLGHV�PHWKRGV� WR� REWDLQ�/RRNXS�

6HUYLFH�LQIRUPDWLRQ�IURP�lookup.xml���7KLV�LV�D�FRQVLVWHQF\�FKHFN�WR�SUHYHQW�RWKHU�FRPSRQHQWV�IURP�

QRW�ILQGLQJ�WKH�/RRNXS�6HUYLFH��VLQFH�WKH�RWKHU�FRPSRQHQWV�ORFDWH�WKH�/RRNXS�6HUYLFH�WKURXJK�WKH�

lookup.xml���7KH�/RRNXS�6HUYLFH�PDLQWDLQV�D�OLVW�RI�$SSOLFDWLRQ�0DQDJHUV�WKDW�DUH�DYDLODEOH�WR�VHUYH�

WKH�XVHUV��D�PDS�RI�XVHU�,'·V�WR�$SSOLFDWLRQ�0DQDJHUV�DQG�D�PDS�RI�DSSOLFDWLRQV�WKDW�DUH�RQOLQH���:KHQ�

D�QHZ�XVHU�FRPHV�RQOLQH��WKH�/RRNXS�6HUYLFH�DXWKHQWLFDWHV�WKH�XVHU�DQG�PDSV�DQ�DYDLODEOH�$SSOLFDWLRQ�

0DQDJHU� WR� WKH� XVHU�� � 7KH� /RRNXS� 6HUYLFH� LV� FRQQHFWHG� WR� WKH� GDWDEDVH� LQ� RUGHU� WR� KDQGOH� XVHU�

DXWKHQWLFDWLRQ��

'������ �������
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7KH�PDLQ�FRPSRQHQWV�RI�WKH�$SSOLFDWLRQ�0DQDJHU�DUH��

impromptu.manager.AppManager 
impromptu.util.Listener 
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impromptu.manager.ManagerMsgHandler 
impromptu.application.CApplication 

 

7KH� AppManager� FODVV� FRQWDLQV� UHJLVWUDWLRQ� PHWKRGV� WR� UHJLVWHU� ZLWK� WKH� /RRNXS� 6HUYLFH��

DFWLYDWLRQ�GHDFWLYDWLRQ� PHWKRGV� WKDW� DOVR� DFWLYDWH� WKH� 6SHHFK� 6HUYLFH� ZKHQ� QHFHVVDU\��

VXEVFULSWLRQ�XQVXEVFULSWLRQ� PHWKRGV� WKDW� FRPPXQLFDWH� ZLWK� WKH� 3UHVHQFH� 6HUYLFH� DQG� ORJJLQJ�

PHWKRGV�WKDW�FRPPXQLFDWH�ZLWK�WKH�3URILOHU�6HUYLFH���7KH�AppManager�FODVV�DOVR�NHHSV�WUDFN�RI�D�

XVHU·V�VXEVFULEHG�DSSOLFDWLRQV�LQ�D�KDVK�PDS��

7KH� Listener� OLVWHQV� IRU� LQFRPLQJ� FRQQHFWLRQV� IURP� WKH� FOLHQW� DQG� &�&��� DSSOLFDWLRQV�� � -DYD�

DSSOLFDWLRQV�XVH�50,��VR�WKHUH�DUH�QR�SODLQ�VRFNHW�FRQQHFWLRQV�WR�WKH�$SSOLFDWLRQ�0DQDJHU���2QFH�D�

FRQQHFWLRQ�IURP�D�&�&���DSSOLFDWLRQ�LV�DFFHSWHG��WKH�$SSOLFDWLRQ�0DQDJHU�UHJLVWHUV�WKH�DSSOLFDWLRQ�

DQG�FUHDWHV�D�CApplication�REMHFW��ZKLFK�LV�D�WKUHDG�WKDW�DEVWUDFWV�PHVVDJLQJ�WKURXJK�SODLQ�VRFNHWV�

EHWZHHQ�WKH�$SSOLFDWLRQ�0DQDJHU�DQG�WKH�DSSOLFDWLRQ���:KHQ�D�PHVVDJH�WR�WKH�DSSOLFDWLRQ�LV�UHFHLYHG�

IURP�WKH�FOLHQW�� WKH�$SSOLFDWLRQ�0DQDJHU�DFFHVVHV�WKH�DSSOLFDWLRQ�WKURXJK�REMHFWV� LPSOHPHQWLQJ�WKH�

IApplication�LQWHUIDFH��IURP�WKH�m_applications�KDVK�PDS��DQG�IRUZDUGV�WKH�PHVVDJH�WR�WKH�

DSSOLFDWLRQ�� � 7KH� -DYD� DSSOLFDWLRQV� LPSOHPHQW� IApplication� DQG� WKH� CApplication� FODVV�

LPSOHPHQWV�IApplication��SURYLGLQJ�D�FRPPRQ�LQWHUIDFH�IRU�WKH�$SSOLFDWLRQ�0DQDJHU�WR�LQWHUDFW�

ZLWK�WKH�DSSOLFDWLRQ�UHJDUGOHVV�RI�WKH�LPSOHPHQWDWLRQ��

'���'�� ����������"����

7KH� 6SHHFK�6HUYLFH� FRQVLVWV� RI� WKUHH� GLVWULEXWHG� FRPSRQHQWV�� �7KH� 6SHHFK� 6HUYLFH� ,QWHUIDFH�/D\HU�

�impromptu.speech.SpeechService���ZKLFK�LV�FRQVLGHUHG�WKH�6SHHFK�6HUYLFH�WR�WKH�$SSOLFDWLRQ�

0DQDJHU��PDQDJHV�FRPPXQLFDWLRQ�ZLWK�WKH�VSHHFK�UHFRJQLWLRQ�HQJLQH�DQG�WKH�WH[W�WR�VSHHFK�HQJLQH���

:H� XVH� WKH� ,%0·V� 9LD9RLFH� VSHHFK� UHFRJQLWLRQ� DQG� WH[W� WR� VSHHFK� HQJLQHV�� � 7KH� HQJLQHV� DUH�

LPSOHPHQWHG� LQ�&��EXW�ZH�PRGLILHG� WKHP�WR�DFFHSW� DXGLR� LQSXW� IURP�QHWZRUN� VRFNHWV� LQVWHDG�RI� D�

PLFURSKRQH���:H�DOVR�GHYHORSHG�-DYD�OD\HUV�DQG�-DYD�50,�HQDEOHG�WKHP>��@�WR�PDNH�WKHP�DFFHVVLEOH�

UHPRWHO\�IURP�GLIIHUHQW�FRPSRQHQWV�RI�,03520378��



����
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)LJXUH����6SHHFK�5HFRJQLWLRQ�&RPSRQHQW>��@��

7KH�DERYH�GLDJUDP�LOOXVWUDWHV�WKH�GLIIHUHQW�PRGXOHV�RI�WKH�VSHHFK�UHFRJQL]HU���7KH�WH[W�WR�VSHHFK�HQJLQH�

VKDUHV�D�VLPLODU�DUFKLWHFWXUH��

(� �� '������
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7KH�PHVVDJH�SURWRFRO�LV�GHVFULEHG� LQ�WKLV�VHFWLRQ���$OO�PHVVDJHV�FRQVLVW�RI�D�FRPPDQG�DQG�D� OLVW�RI�

SDUDPHWHUV���7KH�FRPPDQG�LV�LQ�DOO�FDSLWDO�OHWWHUV�DQG�WKH�SDUDPHWHUV�DUH�VWULQJV�VHSDUDWHG�E\�FRPPDV��

IROORZHG�E\�D�QHZ�OLQH�LQGLFDWLQJ�WKH�HQG�RI�WKH�PHVVDJH���&XUUHQWO\�WKH�FRPPDQG�DQG�WKH�SDUDPHWHUV�

DUH� GHOLPLWHG� E\� FRPPDV�� EXW� VLQFH� WKH� PHVVDJH� KDQGOLQJ� IXQFWLRQDOLW\� KDV� EHHQ� PRGXODUO\�

LPSOHPHQWHG��WKH�PHVVDJLQJ�IRUPDW�FDQ�EH�HDVLO\�PRGLILHG��

'������ �����
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7KH� FOLHQW� REWDLQV� WKH� ,3� DGGUHVV� DQG� WKH� SRUW� QXPEHU� RI� WKH� /RRNXS� 6HUYLFH� IURP� WKH� GHIDXOW�

lookup.xml��DYDLODEOH�WKURXJK�+773��

ONLINE,<userID>,<password> 
Example) ONLINE,kwan@media.mit.edu,kwan 



����

�
LV�VHQW�WR�WKH�/RRNXS�6HUYLFH��LQ�RUGHU�WR�QRWLI\�WKDW�WKH�XVHU�KDV�FRPH�RQOLQH��

7KH�/RRNXS�6HUYLFH�UHWXUQV�WKH�,3�DGGUHVV�DQG�WKH�SRUW�QXPEHU�RI�DQ�$SSOLFDWLRQ�0DQDJHU�WKDW� LV�

RQOLQH�DQG�DYDLODEOH�WR�VHUYH�WKH�XVHU���7KH�IROORZLQJ�PHVVDJH��

MANAGER, 
<manager URL>, 
<manager IP address>, 
<manager port number>, 
<user’s full name> 
Ex) MANAGER,//luz.media.mit.edu/kwan.mngr,18.85.45.60,2343,Kwan Lee 

�
SURYLGHV�WKH�FOLHQW�ZLWK�ZKLFK�$SSOLFDWLRQ�0DQDJHU�WR�FRQQHFW�WR���7KH�<manager URL>�LV�WKH�50,�

85/�RI�WKH�$SSOLFDWLRQ�0DQDJHU��ZKLFK�LV�QRW�XVHG�IRU�RXU�GHIDXOW�FOLHQW�LPSOHPHQWHG�LQ�&�&�����-DYD�

FOLHQWV�ZLOO�EH�DEOH�WR�PDNH�XVH�RI�WKLV�LQ�RUGHU�WR�PDNH�UHPRWH�PHWKRG�LQYRFDWLRQV�WR�WKH�$SSOLFDWLRQ�

0DQDJHU���7KH�/RRNXS�6HUYLFH�REWDLQV�WKH�XVHU·V�IXOO�QDPH�IURP�WKH�GDWDEDVH�DIWHU�DXWKHQWLFDWLQJ�WKH�

XVHU��

'������ �����
������������
�
��	�������

7KH�FOLHQW�WKHQ�FRQQHFWV�WR�WKH�$SSOLFDWLRQ�0DQDJHU�WKDW�LV�VSHFLILHG�E\�WKH�PHVVDJH���,W�VHQGV��

ONLINE,<userID>,<password>,<user’s full name> 

WR�WKH�$SSOLFDWLRQ�0DQDJHU��

7KH�$SSOLFDWLRQ�0DQDJHU�UHJLVWHUV�WKH�FOLHQW�DQG�REWDLQV�WKH�50,�85/·V�RI�WKH�SHUVRQDO�VHUYLFHV�RI�WKH�

XVHU�IURP�WKH�GDWDEDVH���7KH�SHUVRQDO�VHUYLFHV�DUH�WKH�6SHHFK�6HUYLFH��3UHVHQFH�6HUYLFH��DQG�WKH�3URILOHU�

6HUYLFH��ZKLFK�KDYH�EHHQ�GHVFULEHG�SUHYLRXVO\���7KH�$SSOLFDWLRQ�0DQDJHU�PDNHV�FRQQHFWLRQ�WR�WKHVH�

VHUYLFHV�DQG�DOVR�DFTXLUHV�WKH�OLVW�RI�DSSOLFDWLRQV�WKDW�DUH�RQOLQH���,W�DOVR�OHWV�WKH�DSSOLFDWLRQV�NQRZ�WKDW�

WKH�XVHU�KDV�FRPH�RQOLQH���7KH�$SSOLFDWLRQ�0DQDJHU�UHVSRQGV�EDFN�WR�WKH�FOLHQW�ZLWK�WKH�6SHHFK�6HUYLFH�

,QIRUPDWLRQ�

SPEECH, 
<IP address of speech recognizer>, 
<port number of speech recognizer>, 
<IP address of text to speech>, 
<port number of text to speech> 



����

�
,Q�DGGLWLRQ�� LQIRUPDWLRQ�DERXW�WKH�DSSOLFDWLRQV�WKDW�DUH�RQOLQH� LV� VHQW�WR�WKH�FOLHQW�� �7KH�QXPEHU�RI�

DSSOLFDWLRQV�WKDW�DUH�RQOLQH�LV�VHQW�ILUVW��

NUMAPPS,<number of applications> 

7KHQ�D�REGISTER�PHVVDJH�LV�VHQW�WR�WKH�FOLHQW�IRU�HDFK�DSSOLFDWLRQ��

REGISTER, 
<application ID>, 
<application name>, 
<application IP address>, 
<application port>, 
<application alertURL>, 
<application transport type>, 
<application IO type>, 
<application sampling rate>, 
<application channels>, 
<application speech requirement> 

� � �
$XGLR� FRQQHFWLRQV� WR� WKH� DSSOLFDWLRQV� DUH� VHWXS� DW� WKLV� WLPH� �LI� D� FRQQHFWLRQ� LV� UHTXLUHG� WR� WKH�

DSSOLFDWLRQ��XVLQJ�WKH�DSSOLFDWLRQ� LQIRUPDWLRQ�REWDLQHG�IURP�WKH�DSSOLFDWLRQV�� �7KH�FOLHQW�FUHDWHV�DQ�

$SSOLFDWLRQ�REMHFW�IRU�HDFK�DSSOLFDWLRQ�LQIRUPDWLRQ�WKDW�LW�UHFHLYHV�IURP�WKH�$SSOLFDWLRQ�0DQDJHU���7KH�

$SSOLFDWLRQ�REMHFWV�DUH�SODFHG�LQWR�D�FLUFXODU�OLVW��ZKLFK�LV�EURZVHG�VHULDOO\�WKURXJK�EXWWRQ�SUHVVHV���(DFK�

DSSOLFDWLRQ�QDPH�LV�DGGHG�WR�WKH�VSHHFK�UHFRJQL]HU�YRFDEXODU\�WR�HQDEOH�UDQGRP�DFFHVV�WR�DSSOLFDWLRQV�

WKURXJK�YRLFH�DFWLYDWLRQ��

'������ �������
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:KHQ�DQ�DSSOLFDWLRQ�FRPHV�RQOLQH�RU�VWDUWV�XS�� LW�QHHGV�WR�UHJLVWHU�ZLWK�WKH�/RRNXS�6HUYLFH�VR�WKDW�

IXWXUH�XVHUV�PD\�EH�QRWLILHG�DERXW�WKH�DSSOLFDWLRQ·V�SUHVHQFH���7KH�DSSOLFDWLRQ�UHJLVWHUV�ZLWK�WKH�/RRNXS�

6HUYLFH�E\�VHQGLQJ�LWV�DSSOLFDWLRQ�LQIRUPDWLRQ��AppInfo��WR�WKH�/RRNXS�6HUYLFH���)RU�-DYD�DSSOLFDWLRQV��

WKH� UHPRWH� PHWKRG� registerApp()� LQ� WKH� ILookupService� LQWHUIDFH� LV� XVHG�� )RU� &�&���

DSSOLFDWLRQV�LW�VHQGV�D�REGISTER�PHVVDJH�WR�WKH�/RRNXS�6HUYLFH���7KH�REGISTER�PHVVDJH�VHQW�E\�WKH�

&�&���DSSOLFDWLRQV�LV�RI�WKH�IROORZLQJ�IRUPDW��

REGISTER, 
<application ID>, 
<application name>, 
<application IP address>, 



����

<application port>, 
<application alert URL>, 
<application transport type>, 
<application IO type>, 
<application control port>, 
<application sampling rate>, 
<application number of channels>, 
<application speech requirement>, 
<optional: speech recognition vocabulary> 
 

<application control port>�LV�WKH�DSSOLFDWLRQ�SRUW�ZKHUH�WKH�$SSOLFDWLRQ�0DQDJHU�PDNHV�D�7&3�

FRQQHFWLRQ�WR�VHQG�FRQWURO�PHVVDJHV�WR�WKH�DSSOLFDWLRQ����

7KH�/RRNXS�6HUYLFH�UHVSRQGV�ZLWK�WKH�LQIRUPDWLRQ�DERXW�WKH�$SSOLFDWLRQ�0DQDJHUV�WKDW�DUH�KDQGOLQJ�

WKH�XVHUV�WKDW�DUH�RQOLQH���$�MANAGER�PHVVDJH�LV�VHQW�IRU�HDFK�$SSOLFDWLRQ�0DQDJHU�WKDW�LV�VHUYLQJ�DQ�

DFWLYH�XVHU���7KLV�LQIRUPDWLRQ�LV�XVHG�E\�WKH�DSSOLFDWLRQ�WR�QRWLI\�LWV�SUHVHQFH�WR�WKRVH�XVHUV���&�&���

DSSOLFDWLRQV� KDYH� D� RQH� WR� RQH�PDSSLQJ� RI� WKH�IManager� REMHFW� WR� WKH�$SSOLFDWLRQ�0DQDJHUV� WR�

LQWHUIDFH�ZLWK�HDFK�$SSOLFDWLRQ�0DQDJHU��


���
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7KH�WH[W�PHVVDJLQJ�SURWRFROV�XVHG�KHUH�DSSO\�RQO\�WR�&�&���DSSOLFDWLRQV�VLQFH�-DYD�DSSOLFDWLRQV�XVH�

50,�WR�FRPPXQLFDWH�ZLWK�WKH�$SSOLFDWLRQ�0DQDJHU���:KHQ�DQ�DSSOLFDWLRQ�FRPHV�RQOLQH��LW�UHJLVWHUV�

ZLWK�WKH�$SSOLFDWLRQ�0DQDJHUV�VR�WKDW�RQOLQH�XVHUV�PD\�EH�QRWLILHG�DERXW�WKH�DSSOLFDWLRQV�WKDW�KDYH�

FRPH�RQOLQH���7KH�VDPH�REGISTER�PHVVDJH�WKDW�LV�VHQW�WR�WKH�/RRNXS�6HUYLFH�LV�VHQW�WR�WKH�$SSOLFDWLRQ�

0DQDJHU���7KH�$SSOLFDWLRQ�0DQDJHU�WKHQ�VHQGV�D�REGISTER�PHVVDJH�WR�WKH�FOLHQW�DV�GHVFULEHG�DERYH�WR�

QRWLI\� WKDW� WKH� DSSOLFDWLRQ� KDV� FRPH�RQOLQH� DQG� WKH� FOLHQW� FDQ� HVWDEOLVK� D� FRQQHFWLRQ�ZLWK� WKH�QHZ�

DSSOLFDWLRQ���

,I�WKH�DSSOLFDWLRQ�LV�D�&�&���DSSOLFDWLRQ��WKH�$SSOLFDWLRQ�0DQDJHU�FUHDWHV�D�CApplication�REMHFW�

WKDW� DEVWUDFWV� WKH� VRFNHW� FRPPXQLFDWLRQ� IRU� FRQWUROOLQJ� WKH� DSSOLFDWLRQ�� � CApplication� REMHFW�

LPSOHPHQWV� WKH�IApplication� LQWHUIDFH� MXVW� DV� WKH� -DYD� DSSOLFDWLRQV��ZKLFK� SURYLGHV� D� FRPPRQ�

LQWHUIDFH�IRU�WKH�$SSOLFDWLRQ�0DQDJHU�WR�LQWHUDFW�ZLWK�WKH�DSSOLFDWLRQV��UHJDUGOHVV�RI�WKH�DSSOLFDWLRQ·V�

LPSOHPHQWDWLRQ��

,I� D�FOLHQW�FRPHV�RQOLQH�DIWHU� WKH�DSSOLFDWLRQ�� WKH�$SSOLFDWLRQ�0DQDJHU�FUHDWHV� WKH�CApplication�

REMHFW�DIWHU�DFTXLULQJ�WKH�DSSOLFDWLRQ�LQIRUPDWLRQ�IURP�WKH�/RRNXS�6HUYLFH���+RZHYHU��LW�ZDLWV�WR�UHFHLYH��
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UDPPORT,<application ID>,<port number> 

PHVVDJH�IURP�WKH�DSSOLFDWLRQ�� LI�WKH�DSSOLFDWLRQ�XVHV�8'3�IRU�DXGLR�FRQQHFWLRQV�� �7KLV�XSGDWHV�WKH�

8'3�SRUW�QXPEHU�LQ�WKH�AppInfo�REMHFW�LQ�WKH�$SSOLFDWLRQ�0DQDJHU�VR�WKDW�WKH�FOLHQW�PD\�FRQQHFW�WR�

WKDW�SRUW���7KLV�LV�UHTXLUHG�VLQFH�8'3�DXGLR�DSSOLFDWLRQV�ELQG�WR�D�QHZ�8'3�SRUW�IRU�HDFK�XVHU��

GETINFO,<application ID> 

PHVVDJH�LV�VHQW�E\�WKH�DSSOLFDWLRQ�LQ�RUGHU�WR�REWDLQ�WKH�XVHU�LQIRUPDWLRQ�IURP�WKH�$SSOLFDWLRQ�0DQDJHU���

7KH�$SSOLFDWLRQ�0DQDJHU�UHVSRQGV�ZLWK�D�GETINFO�PHVVDJH��

GETINFO, 
<user ID>, 
<user name>, 
<IP address of user client>, 
<UDP port number>, 
<TCP port number>, 
<alert URL>, 
<user status> 
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$OO� FRQWURO�PHVVDJHV� IURP� WKH� FOLHQW� WR� WKH� DSSOLFDWLRQV� DQG� YLFH� YHUVD� DUH� IRUZDUGHG� WKURXJK� WKH�

$SSOLFDWLRQ�0DQDJHU���7KH�$SSOLFDWLRQ�0DQDJHU�UHSODFHV�<application ID>�ZLWK�<user ID>�IRU�DOO�

PHVVDJHV�WKDW�DUH�VHQW�IURP�WKH�FOLHQW�WR�WKH�DSSOLFDWLRQ���$OO�DXGLR�FRQQHFWLRQV�DUH�PDGH�EHWZHHQ�WZR�

HQG�SRLQWV�LQ�RUGHU�WR�UHGXFH�DQ\�GHOD\V�WKDW�PLJKW�EH�FDXVHG�E\�IRUZDUGLQJ�LW��

:KHQ� WKH�FOLHQW�EURZVHV� WKURXJK�GLIIHUHQW� DSSOLFDWLRQV�� WKH�DSSOLFDWLRQV� DUH�DXWRPDWLFDOO\�DFWLYDWHG���

7KH�FOLHQW�FDQ�JR�LQWR�WKH�VOHHS�DSSOLFDWLRQ��D�GXPP\�DSSOLFDWLRQ�WKDW�GRHV�QRW�GR�DQ\WKLQJ��LQ�RUGHU�WR�

HQWHU�LQWR�DQ�LQDFWLYH�VWDWH���2QFH�DQ�DSSOLFDWLRQ�LV�DFWLYDWHG��WKH�FOLHQW�VHQGV��

ACTIVATE,<application ID> 

PHVVDJH�WR�WKH�$SSOLFDWLRQ�0DQDJHU���7KH�$SSOLFDWLRQ�0DQDJHU�WKHQ�VHQGV�

ACTIVATE,<user ID> 
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WR�WKH�DSSOLFDWLRQ�WR�QRWLI\�WKDW�WKH�XVHU�ZLWK�<user ID>�KDV�DFWLYDWHG�WKH�DSSOLFDWLRQ�� �2QFH�WKH�

DSSOLFDWLRQ� LV� DFWLYH�� DOO� LQSXW� IURP� WKH�XVHU� LV� FRQVLGHUHG� WR�EH� DSSOLFDWLRQ� VSHFLILF�� H[FHSW� IRU� WKH�

EURZVH�EXWWRQV���:KHQ�XVHU�LQSXW�LV�GHWHFWHG�E\�WKH�FOLHQW��WKH�FOLHQW�VHQGV�DQ��

APP,<application ID>,<input>  

PHVVDJH�WR�WKH�$SSOLFDWLRQ�0DQDJHU���7KLV�LV�IRUZDUGHG�WR�WKH�DSSOLFDWLRQ�LQ�WKH�IROORZLQJ�IRUPDW��

APP,<user ID>,<input> 

7KH�DSSOLFDWLRQ�,'�LV�UHSODFHG�ZLWK�WKH�XVHU�,'�E\�WKH�$SSOLFDWLRQ�0DQDJHU���7KH�DSSOLFDWLRQ�LQWHUSUHWV�

WKH�<input>����

$SSOLFDWLRQV�PD\�VHQG�DSSOLFDWLRQ�VSHFLILF�PHVVDJHV�WR�WKH�FOLHQW���7KHVH�PHVVDJHV�DUH�DOVR�IRUZDUGHG�E\�

WKH�$SSOLFDWLRQ�0DQDJHU���7KH�IROORZLQJ�DUH�VRPH�DSSOLFDWLRQ�VSHFLILF�PHVVDJHV��ZKLFK�DUH�LQWHUSUHWHG�

E\�WKH�FOLHQW��

UI,<application ID>,<list of items separated by comma> 

7KH� UI� PHVVDJH� LV� XVHG� E\� WKH� DSSOLFDWLRQV� WR� DVN� WKH� FOLHQW� WR� GLVSOD\� DQ\� DSSOLFDWLRQ� VSHFLILF�

LQIRUPDWLRQ��<list of items>��RQ�WKH�FOLHQW·V�VFUHHQ��

ALERT,<application ID>,<audio URL> 

7KLV�PHVVDJH�LV�XVHG�E\�WKH�DSSOLFDWLRQV�WR�DOHUW�WKH�XVHU���7KH�FOLHQW�TXHXHV�WKH�DSSOLFDWLRQ�ZKHQ�LW�

UHFHLYHV�WKLV�PHVVDJH�UHTXHVWLQJ�WKH�XVHU·V�DWWHQWLRQ���7KH�XVHU�FDQ�H[SOLFLWO\�DFWLYDWH�LW�RU�LJQRUH�LW���$IWHU�

WKH� XVHU� LJQRUHV� WKH� DSSOLFDWLRQ� IRU�PRUH� WKDQ� ��� VHFRQGV�� WKH�$SSOLFDWLRQ�0DQDJHU� VHQGV� D�POP�

PHVVDJH�WR�QRWLI\�WKH�FOLHQW�WR�UHPRYH�WKH�DSSOLFDWLRQ�IURP�WKH�DOHUW�TXHXH��

POP,<application ID> 

:KHQ�DSSOLFDWLRQV�OLNH�WKH�PXVLF�SOD\HU�ZDQW�WR�DVN�WKH�FOLHQW�WR�SOD\�D�ORQJHU�SLHFH�RI�DXGLR�VXFK�DV�

PXVLF��WKH�DSSOLFDWLRQ�VHQGV�D�PLAY�PHVVDJH��

PLAY,<application ID>,<audio URL> 
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7KLV�PHVVDJH�LV�GLIIHUHQW�IURP�WKH�ALERT�PHVVDJH�EHFDXVH�WKH�FOLHQW�UHVSRQGV�ZLWK�DQ�APP�PHVVDJH�

ZKHQ�LW�LV�GRQH�SOD\LQJ�WKH�DXGLR��

:KHQ�DQ�DSSOLFDWLRQ�ZRXOG�OLNH�WKH�FOLHQW�WR�UHFRUG�DXGLR�VWUHDPHG�E\�WKH�DSSOLFDWLRQ��VXFK�DV�6XSHU�

3KRQH�UHTXHVWLQJ�YRLFHPDLO�WR�EH�UHFRUGHG��LW�VHQGV�

RECORD,<application ID>,<1 or 0> 

7KH�DSSOLFDWLRQ�,'�LV�WKH�DSSOLFDWLRQ�UHTXHVWLQJ�UHFRUGLQJ�DQG���LV�WR�VWDUW�DQG���LV�WR�VWRS�UHFRUGLQJ���

:KHQ� WKH�$SSOLFDWLRQ�0DQDJHU� UHFHLYHV� WKLV�PHVVDJH�� LW� ILUVW� FKHFNV� LI� WKH� 5HFRUGHU� DSSOLFDWLRQ� LV�

DYDLODEOH�DQG�VHQGV�

APP,<user ID>,<application ID> 

WR�WKH�UHFRUGHU���7KLV�WHOOV�WKH�5HFRUGHU�WR�UHFRUG�DXGLR�IRU�<user ID>�DQG�WKDW�WKH�DXGLR�LV�RULJLQDWLQJ�

IURP�WKH�<application ID>���7KH�5HFRUGHU�NHHSV�WUDFN�RI�WKH�UHFRUGLQJ�VWDWH��VR�QR���RU���QHHGV�WR�

EH�WUDQVPLWWHG���7KH�DXGLR�LV�DFWXDOO\�IRUZDUGHG�E\�WKH�FOLHQW�WR�WKH�5HFRUGHU�DSSOLFDWLRQ��

:KHQ�WKH�DSSOLFDWLRQ�ZRXOG�OLNH�WR�DVN�WKH�FOLHQW�WR�PDNH�VSHFLILF�DXGLR�FRQQHFWLRQV�GXULQJ�WKH�XVH�RI�

WKH�DSSOLFDWLRQ��LW�VHQGV�

START, 
<application ID>, 
<number of connections: 0, 1 or 2>[, 
<transport type:UDP or TCP>, 
<io type:duplex,send only or receive only>, 
<IP address>, 
<port number>, 
(optionally: <IP address>,<port number>)] 

�
,I�WKH�QXPEHU�RI�FRQQHFWLRQV�LV����WKHQ�WKH�SDUDPHWHUV�DUH�LJQRUHG���$�START,<application ID>,0 

PHVVDJH�ZRXOG�EH�VHQW�E\�DSSOLFDWLRQV�WKDW�GR�QRW�UHTXLUH�WKH�FOLHQW�WR�VHQG�RU�UHFHLYH�DXGLR�DV�VRRQ�DV�

WKH�DSSOLFDWLRQ�LV�DFWLYDWHG��VXFK�DV�WKH�6XSHU�3KRQH�DSSOLFDWLRQ���7KH�FOLHQW�ZLOO�VWDUW�UHDGLQJ�DQG�ZULWLQJ�

WR�WKH�GHIDXOW�FRQQHFWLRQ�WR�WKH�DSSOLFDWLRQ�ZKHQ�LW�UHFHLYHV�WKLV�PHVVDJH��7KH�RSWLRQDO�,3�DGGUHVV�DQG�

SRUW�QXPEHU�LV�WR�LQGLFDWH�WKDW�WKH�LQSXW�DQG�RXWSXW�FKDQQHOV�UHTXLUH�VHSDUDWH�QHWZRUN�FRQQHFWLRQV��

STOP,<application ID> 
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LV�VHQW�E\�WKH�DSSOLFDWLRQ�LQ�RUGHU�WR�WHOO�WKH�FOLHQW�WR�VWRS�VHQGLQJ�DQG�UHFHLYLQJ�DXGLR��

:KHQ�DQ�DSSOLFDWLRQ�ZRXOG�OLNH�WKH�FOLHQW�WR�JDUEOH�DXGLR��LW�VHQGV�D�GARBLE�PHVVDJH�WR�WKH�FOLHQW��

GARBLE,<application ID>,<1 or 0> 

��LV�IRU�DFWLYDWLQJ�JDUEOLQJ�DQG���LV�IRU�GHDFWLYDWLQJ�JDUEOLQJ��

2QFH� WKH� XVHU� VWDUWV� EURZVLQJ� �DIWHU� WKH� XVHU� LV� GRQH� ZLWK� WKH� FXUUHQW� DSSOLFDWLRQ��� WKH� FXUUHQW�

DSSOLFDWLRQ�LV�DXWRPDWLFDOO\�GHDFWLYDWHG���7KH�FOLHQW�VHQGV�

DEACTIVATE,<application ID> 

PHVVDJH�WR�WKH�$SSOLFDWLRQ�0DQDJHU���7KH�$SSOLFDWLRQ�0DQDJHU�IRUZDUGV�WKH�PHVVDJH�WR�WKH�DSSOLFDWLRQ�

ZLWK�WKH�<application ID>�UHSODFHG�E\�<user ID>��
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$OO�FRPPXQLFDWLRQ�EHWZHHQ�WKH�$SSOLFDWLRQ�0DQDJHU�DQG�WKH�SHUVRQDO�VHUYLFHV��6SHHFK�6HUYLFH��3URILOHU�

6HUYLFH��DQG�WKH�3UHVHQFH�6HUYLFH��LV�GRQH�WKURXJK�50,�VLQFH�WKH\�DUH�DOO�LPSOHPHQWHG�LQ�-DYD���3OHDVH�

UHIHU�WR�RQOLQH�GRFXPHQWDWLRQ>��@�IRU�WKH�GHWDLOV�RI�WKHVH�PHWKRGV��

6SHHFK�6HUYLFH�DQG�$SSOLFDWLRQ�0DQDJHU�

5HJLVWHU� DQG� XQUHJLVWHU� PHWKRGV�� DFWLYDWH� DQG� GHDFWLYDWH� PHWKRGV�� DQG� YRFDEXODU\� PDQLSXODWLRQ�

PHWKRGV�DUH�DYDLODEOH�WR�WKH�$SSOLFDWLRQ�0DQDJHU��

3UHVHQFH�6HUYLFH�DQG�$SSOLFDWLRQ�0DQDJHU�

6XEVFULSWLRQ� UHODWHG� PHWKRGV�� TXHU\LQJ� IRU� VXEVFULSWLRQ� PHWKRGV� DQG� VWDWXV� XSGDWH� PHWKRGV� DUH�

DYDLODEOH�WR�WKH�$SSOLFDWLRQ�0DQDJHU��

3URILOHU�6HUYLFH�DQG�$SSOLFDWLRQ�0DQDJHU�

/RJJLQJ�PHWKRGV�RQ�XVDJH�DQG�SULRULWL]DWLRQ�TXHU\�PHWKRGV�DUH�DYDLODEOH�WR�WKH�$SSOLFDWLRQ�0DQDJHU��
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:KHQ�WKH�FOLHQW�LQLWLDOO\�FRPHV�RQOLQH��LW�REWDLQV�WKH�,3�DGGUHVV�DQG�SRUW�QXPEHU�RI�WKH�JOREDO�/RRNXS�

6HUYLFH� IURP� DQ�+773� VHUYHU� VXFK� DV� KWWS���ZZZ�PHGLD�PLW�HGX�aNZDQ�LPSURPSWX�ORRNXS�[PO���

7KLV�LV�WR�DOORZ�IOH[LELOLW\�LQ�ZKHUH�WKH�/RRNXS�6HUYLFH�FDQ�EH�GHSOR\HG���:KHQ�WKH�FOLHQW�FRQQHFWV�WR�WKH�

/RRNXS�6HUYLFH�DQG�DXWKHQWLFDWHV�LWVHOI��WKH�/RRNXS�6HUYLFH�UHWXUQV�WKH�,3�DGGUHVV�DQG�SRUW�QXPEHU�RI�

DQ� DYDLODEOH�$SSOLFDWLRQ�0DQDJHU� WKDW� FDQ� VHUYH� WKH� FOLHQW�� �7KH� FOLHQW� UHJLVWHUV� WR� WKLV�$SSOLFDWLRQ�

0DQDJHU��ZKLFK� VLJQDOV� WKH�$SSOLFDWLRQ�0DQDJHU� WR� LQLWLDOL]H� DQG� UHJLVWHU�ZLWK� WKH� XVHU·V� 3UHVHQFH��

3URILOHU��DQG�6SHHFK�6HUYLFHV���7KH�6SHHFK�6HUYLFH�HVWDEOLVKHV�FRQQHFWLRQV�ZLWK�WKH�VSHHFK�UHFRJQLWLRQ�

HQJLQH� DQG� WH[W� WR� VSHHFK� HQJLQH� DW� WKLV� WLPH�� � 7KH� $SSOLFDWLRQ� 0DQDJHU� DOVR� REWDLQV� WKH� OLVW� RI�

VXEVFULEHG�DSSOLFDWLRQV�DYDLODEOH�IURP�WKH�/RRNXS�6HUYLFH����

7KH�$SSOLFDWLRQ�0DQDJHU�FUHDWHV�D�CApplication�REMHFW�ZLWK�WKH�AppInfo�REMHFW�REWDLQHG�IURP�WKH�

/RRNXS�6HUYLFH� LI� WKH� DSSOLFDWLRQ� LV� D�&�&���DSSOLFDWLRQ�� �7KHQ�CApplication.connect()� LV�

FDOOHG��ZKLFK�HVWDEOLVKHV�FRQWURO�FRQQHFWLRQV�ZLWK�WKH�DSSOLFDWLRQV���,I�WKH�DSSOLFDWLRQ�UHTXLUHV�D�8'3�

DXGLR�FRQQHFWLRQ�� D�QHZ�GDWDJUDP�SRUW� �getNewDgrmPort()�� LV� REWDLQHG�� �7KH�CApplication�

REMHFW�H[SOLFLWO\� UHFHLYHV�D�UDPPORT�PHVVDJH� IURP�WKH� DSSOLFDWLRQ�� �7KH�$SSOLFDWLRQ�0DQDJHU� WKHQ�

QRWLILHV� WKH� DSSOLFDWLRQV� WKDW� WKH� XVHU� KDV� FRPH� RQOLQH� DQG� VKDUHV� WKH� XVHU� LQIRUPDWLRQ� ZLWK� WKH�

DSSOLFDWLRQ� �registerUser()��� � CApplication
V� registerUser()� PHWKRG� GRHV� QRW� GR�

DQ\WKLQJ�ZKHQ�WKH�$SSOLFDWLRQ�0DQDJHU�QRWLILHV�WKH�DSSOLFDWLRQV�DERXW�WKH�XVHU��VLQFH�WKH�DSSOLFDWLRQV�

REWDLQ� WKH� UserInfo� IURP� WKH� $SSOLFDWLRQ� 0DQDJHU� LPPHGLDWHO\� DIWHU� WKH� $SSOLFDWLRQ� 0DQDJHU�

FRQQHFWV���7KLV�LV�UHTXLUHG�VLQFH�WKH�DSSOLFDWLRQ�QHHGV�WKH�XVHU�,'�LQ�RUGHU�WR�PDLQWDLQ�D�PDS�RI�WKH�

FRQQHFWLRQV�WR�WKH�$SSOLFDWLRQ�0DQDJHUV����

'XULQJ�UHJLVWUDWLRQ��WKH�FOLHQW�DOVR�HVWDEOLVKHV�DXGLR�FRQQHFWLRQV�ZLWK�WKH�DSSOLFDWLRQV�WKDW�UHTXLUH�VWDWLF�

DXGLR�FRQQHFWLRQV�GLUHFWO\�ZLWK�WKH�DSSOLFDWLRQ� LWVHOI�� �6RPH�DSSOLFDWLRQV�ZLOO� UHTXLUH�G\QDPLF�DXGLR�

FRQQHFWLRQV�WKDW�UHTXLUH�WKH�FOLHQW�WR�VHWXS�FRQQHFWLRQV�G\QDPLFDOO\�GXULQJ�WKH�XVH�RI�WKH�DSSOLFDWLRQ���

7KH�FRQQHFWLRQV�PD\�EH�WR�WKH�DSSOLFDWLRQ�RU�WR�DQRWKHU�HQWLW\�� �(QG�SRLQWV�RI�D� VWDWLF�FRQQHFWLRQ�

UHPDLQ�XQFKDQJHG�GXULQJ�WKH�XVH�RI�WKH�DSSOLFDWLRQ�ZKLOH�ZLWK�G\QDPLF�FRQQHFWLRQV�WKH�GHVWLQDWLRQ�RI�

ZKHUH�WKH�DXGLR�LV�VHQW�LV�FKDQJHG�GXULQJ�WKH�XVDJH���)RU�WKRVH�DSSOLFDWLRQV�UHTXLULQJ�G\QDPLF�DXGLR�

FRQQHFWLRQV�VXFK�DV�WKH�6XSHU�3KRQH�DSSOLFDWLRQ��DXGLR�FRQQHFWLRQV�DUH�QRW�VHWXS�GXULQJ�UHJLVWUDWLRQ���
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7KHUHIRUH��WKH�FOLHQW�ZRXOG�QRW�NQRZ�ZKHUH�WR�VHQG�RU�UHFHLYH�GDWD�IURP�ZKHQ�LQLWLDOO\�WKH�DSSOLFDWLRQ�LV�

DFWLYDWHG���+RZHYHU��DV�WKH�XVHU�FDOOV�VRPHRQH�WKH�DSSOLFDWLRQ�QRWLILHV�WKH�FOLHQW�ZKHUH�WR�VHQG�DXGLR����

:KHQ�DQ�DSSOLFDWLRQ�FRPHV�RQOLQH��LW�JRHV�WKURXJK�D�VLPLODU�UHJLVWUDWLRQ�SURFHVV���,W�ILUVW�UHJLVWHUV�ZLWK�

WKH�/RRNXS�6HUYLFH�DQG�DFTXLUHV�D�OLVW�RI�VXEVFULEHG�XVHUV�WKDW�DUH�RQOLQH���7KH�/RRNXS�6HUYLFH�UHWXUQV�

$SSOLFDWLRQ� 0DQDJHU� LQIRUPDWLRQ� IRU� WKHVH� XVHUV� DQG� WKH� DSSOLFDWLRQ� XVHV� LW� WR� HVWDEOLVK� FRQWURO�

FRQQHFWLRQV� ZLWK� WKH� $SSOLFDWLRQ� 0DQDJHUV�� � 7KH� DSSOLFDWLRQ� VHQGV� WKH� DSSOLFDWLRQ� LQIRUPDWLRQ�

�AppInfo�� WR� WKH�$SSOLFDWLRQ�0DQDJHU�GXULQJ� UHJLVWUDWLRQ�� � ,I� WKH� DSSOLFDWLRQ� UHTXLUHV�8'3�DXGLR�

FRQQHFWLRQV�� WKH� DSSOLFDWLRQ� LQIRUPDWLRQ� FRQWDLQV� WKH� QHZ�8'3�SRUW� QXPEHU�� �:KHQ� WKH� FOLHQW� LV�

QRWLILHG�WKDW�WKH�DSSOLFDWLRQ�KDV�FRPH�RQOLQH��WKH�FOLHQW�HVWDEOLVKHV�DQ\�VWDWLF�DXGLR�FRQQHFWLRQV�WKDW�DUH�

UHTXLUHG�IRU�WKH�DSSOLFDWLRQ���2QFH�DQ�$SSOLFDWLRQ�0DQDJHU�FRQQHFWV�WR�WKH�DSSOLFDWLRQ��DQ�$SSOLFDWLRQ�

0DQDJHU� ZUDSSHU� FODVV� �IManager�� LV� LQVWDQWLDWHG� E\� WKH� DSSOLFDWLRQ� WR� FRPPXQLFDWH� ZLWK� WKH�

$SSOLFDWLRQ� 0DQDJHU� ZLWKRXW� ZRUU\LQJ� DERXW� WKH� ORZHU� OHYHO� VRFNHWV�� � (DFK� IManager� RQ� WKH�

DSSOLFDWLRQ�VLGH�FRPPXQLFDWHV�ZLWK�D�CApplication�REMHFW�RQ�WKH�$SSOLFDWLRQ�0DQDJHU�VLGH����

7KH� $SSOLFDWLRQ� 0DQDJHUV� UHJLVWHU� ZLWK� WKH� /RRNXS� 6HUYLFH� ZKHQ� WKH\� DUH� LQVWDQWLDWHG�� � 7KHVH�

$SSOLFDWLRQ�0DQDJHUV�DUH�PDGH�DYDLODEOH�WR�FOLHQWV�WKDW�FRPH�RQOLQH���7KH�$SSOLFDWLRQ�0DQDJHU�XVHV�WKH�

FOLHQW·V�XVHU�,'�WR�REWDLQ�SHUVRQDO�VHWWLQJV�IRU�WKH�XVHU�IURP�WKH�GDWDEDVH���(DFK�XVHU�LV�LGHQWLILHG�E\�DQ�

H�PDLO� OLNH� ,'�� � (DFK� DSSOLFDWLRQ� LQ� ,03520378� LV� DOVR� LGHQWLILHG� E\� DQ� H�PDLO� OLNH� ,'� �H�J��

UDGLR#PHGLD�PLW�HGX���
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2QFH�WKH�FOLHQW�LV�IXOO\�UHJLVWHUHG��WKH�XVHU�LV�UHDG\�WR�DFFHVV�GLIIHUHQW�DSSOLFDWLRQV���$V�WKH�XVHU�EURZVHV�

WKURXJK� WKH� OLVW� RI� DSSOLFDWLRQV�� WKH� DSSOLFDWLRQV� DUH� LPPHGLDWHO\� DFWLYDWHG�� �:KHQ� DQ� DSSOLFDWLRQ� LV�

DFWLYDWHG��DSSOLFDWLRQV�PD\�VWDUW�VHQGLQJ�RU�UHFHLYLQJ�DXGLR�LPPHGLDWHO\��RU�ZDLW�IRU�VRPH�XVHU�LQSXW���,I�

WKH�DSSOLFDWLRQ� LV�FDSDEOH�RI� VSHHFK�EDVHG� LQWHUDFWLRQ�� WKH�$SSOLFDWLRQ�0DQDJHU� UHTXHVWV�WKH�6SHHFK�

6HUYLFH�WR�ORDG�WKH�DSSOLFDWLRQ�VSHFLILF�YRFDEXODU\���7KH�;0/�YRFDEXODU\�LV�ORDGHG�E\�WKH�6SHHFK�6HUYLFH�

ZKHQ�WKH�DSSOLFDWLRQ�ILUVW�UHJLVWHUV��VLQFH�EXLOGLQJ�D�YRFDEXODU\�IURP�WKH�;0/�ILOH�WDNHV�TXLWH�D�ORW�RI�

WLPH���7KH�EXLOW�YRFDEXODU\�LV�VHQW�WR�WKH�VSHHFK�UHFRJQL]HU�ZKHQ�WKH�DSSOLFDWLRQ�LV�DFWLYDWHG���:KHQ�WKH�

XVHU� VZLWFKHV� WR� DQRWKHU� DSSOLFDWLRQ�� WKH� 6SHHFK� 6HUYLFH� XQORDGV� WKH� YRFDEXODU\� RI� WKH� GHDFWLYDWHG�

DSSOLFDWLRQ��

mailto:radio@media.mit.edu
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$SSOLFDWLRQV�XVXDOO\�PDLQWDLQ�VHSDUDWH�WKUHDGV�IRU�HDFK�XVHU�RU�DW�OHDVW�D�VHSDUDWH�GDWD�VWUXFWXUH�WKDW�

NHHSV�WUDFN�RI�WKH�VWDWH�RI�WKH�XVHU·V�DSSOLFDWLRQ�XVDJH���,I�DQ�DSSOLFDWLRQ�LV�D�8'3�DSSOLFDWLRQ�WKDW�VHQGV�

DXGLR�WR�WKH�FOLHQW��LW�VHQGV�WKH�DXGLR�WR�WKH�XVHU·V�GDWDJUDP�SRUW���7KH�FOLHQW�ELQGV�WR�RQO\�RQH�GDWDJUDP�

SRUW�������E\�GHIDXOW��DQG�UHFHLYHV�DOO�GDWDJUDPV�WKURXJK�WKLV�SRUW���7KH�DSSOLFDWLRQ�UHFHLYHV�DXGLR�IURP�

WKH� FOLHQW� DW� WKH� SRUW� QXPEHU� VSHFLILHG� E\� WKH� DSSOLFDWLRQ� GXULQJ� UHJLVWUDWLRQ�� � )RU� 7&3� EDVHG�

DSSOLFDWLRQV��D�VWUHDP�FKDQQHO�LV�VHWXS�EHWZHHQ�DOO�FOLHQWV�DQG�DOO�DSSOLFDWLRQV��
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:KHQ�D�XVHU�JRHV�RIIOLQH��WKH�$SSOLFDWLRQ�0DQDJHU�WKDW�XVHG�WR�VHUYH�WKH�XVHU�EHFRPHV�DYDLODEOH�WR�RWKHU�

XVHUV�WKDW�FRPH�RQOLQH���7KH�$SSOLFDWLRQ�0DQDJHU�LQIRUPDWLRQ�LV�UHWXUQHG�WR�WKH�TXHXH�LQ�WKH�/RRNXS�

6HUYLFH�DQG�WKH�XVHU�LQIRUPDWLRQ�LV�UHPRYHG�IURP�WKH�/RRNXS�6HUYLFH���:KHQ�DQ�DSSOLFDWLRQ�JRHV�RIIOLQH��

WKH�/RRNXS�6HUYLFH�UHPRYHV�WKH�DSSOLFDWLRQ�LQIRUPDWLRQ�IURP�LWV�KDVK�WDEOH��

$SSOLFDWLRQV�UHPRYH�XVHU�VSHFLILF�UHVRXUFHV��GDWD�VWUXFWXUHV�DQG�XVHU�KDQGOLQJ�WKUHDGV��ZKHQ�WKH�XVHU�

XQUHJLVWHUV� IURP� WKH� DSSOLFDWLRQ� DQG� JRHV� RIIOLQH�� � :KHQ� DSSOLFDWLRQV� JR� RIIOLQH�� WKH� $SSOLFDWLRQ�

0DQDJHU�FOHDQV�XS�WKH�DSSOLFDWLRQ�VSHFLILF�UHVRXUFHV�DQG�QRWLILHV�WKH�FOLHQW�WR�UHPRYH�WKH�DSSOLFDWLRQ�

IURP�LWV�DSSOLFDWLRQ�OLVW��

(�(�� ��������

7KLV�FKDSWHU�SUHVHQWHG�WKH�GHWDLOV�RI�,03520378·V�GHVLJQ�DQG�LPSOHPHQWDWLRQ���7KH�V\VWHP�KDV�EHHQ�

GHVLJQHG�WR�VXSSRUW�GLIIHUHQW�W\SHV�RI�DSSOLFDWLRQV�DQG�WR�RSHUDWH�LQ�D�GLVWULEXWHG�PDQQHU���$SSOLFDWLRQV�

ZLWK� GLIIHUHQW� FKDUDFWHULVWLFV� DQG� GLIIHUHQW� UHVRXUFH� UHTXLUHPHQWV� KDYH� EHHQ� DEVWUDFWHG� RQ� WKH�

,03520378�FOLHQW�LQWR�VLPLODU�DSSOLFDWLRQ�HQWLWLHV��WR�EH�DFFHVVLEOH�E\�WKH�XVHU�LQ�D�FRKHUHQW�PDQQHU���

,Q�DGGLWLRQ��QHZ�DSSOLFDWLRQV�WKDW�FRQIRUP�WR�WKH�,03520378�DUFKLWHFWXUH�FDQ�EH�GHSOR\HG�HDVLO\�WR�

PDNH�WKHP�DYDLODEOH�WR�WKH�XVHUV��
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7KLV�FKDSWHU�SUHVHQWV�VRPH�HYDOXDWLRQV�RQ�WKH�XVHU�LQWHUIDFH��WKH�V\VWHP�DUFKLWHFWXUH��DQG�WKH�V\VWHP�

SHUIRUPDQFH�RI�,03520378���7KH�V\VWHP�ZHQW�WKURXJK�VHYHUDO�LWHUDWLRQV�RI�GHVLJQ��LPSOHPHQWDWLRQ�

DQG�WHVWLQJ���7KH�XVHUV�WKDW�WHVWHG�WKH�V\VWHP�DQG�WKH�XVHU�LQWHUIDFH�LQFOXGH�P\�DGYLVRU��WKUHH�JUDGXDWH�

VWXGHQWV�LQ�WKH�6SHHFK�,QWHUIDFH�*URXS�DQG�WZR�XQGHUJUDGXDWH�VWXGHQWV�ZKR�ZRUNHG�ZLWK�PH�LQ�WKH�

LPSOHPHQWDWLRQ�� �7KH� HYDOXDWLRQ�SUHVHQWHG�KHUH� DUH� OHVVRQV�ZH� OHDUQHG� DV�ZH� LQIRUPDOO\� WHVWHG� WKH�

V\VWHP�GXULQJ�WKH�GLIIHUHQW�SKDVHV�RI�WKH�GHYHORSPHQW���1R�IRUPDO�XVHU�VWXGLHV�RU�XVDELOLW\�WHVWLQJ�KDYH�

EHHQ�SHUIRUPHG���&XUUHQW�OLPLWDWLRQV�RI�WKH�V\VWHP�DUH�SUHVHQWHG�DORQJ�ZLWK�VRPH�IXWXUH�LPSURYHPHQWV�

WKDW�FRXOG�EH�PDGH��

+���� *����#
���)����
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,QLWLDOO\�ZH�KDG�VHYHUDO�UDQGRP�DOHUWV�IRU�GLIIHUHQW�HYHQWV���(DFK�DSSOLFDWLRQ�KDG�DOHUWV��EXW�WKH\�ZHUH�MXVW�

UDQGRP� DOHUWV� DQG� SHRSOH� JRW� UHDOO\� FRQIXVHG� EHFDXVH� PDQ\� GLIIHUHQW� VRXQGV� ZHUH� RFFXUULQJ��

FRQWLQXRXVO\�RYHUORDGLQJ�WKHLU�DXGLWRU\�VHQVHV���7KH�DOHUW�OHQJWK�DOVR�YDULHG�IURP�VKRUW������VHFRQGV��WR�

YHU\�ORQJ�WKDW�UDQ�IRU�IRXU�VHFRQGV���$IWHU�VRPH�IHHGEDFN��ZH�UHILQHG�RXU�DOHUWV�DQG�PDGH�WKHP�DURXQG�

RQH�VHFRQG�RU�OHVV��DQG�PDGH�WKHLU�VRXQG�UHODWH�WR�WKH�FRQWHQW�RI�WKH�DSSOLFDWLRQ���7KH�XVHUV�VHHPHG�WR�

KDYH�D�EHWWHU�H[SHULHQFH�DQG�OHVV�FRQIXVLRQ�ZKHQ�WKH�DOHUWV�RFFXUUHG��

6\QFKURQL]LQJ�DOHUWV�ZLWK�GLIIHUHQW�HYHQWV�WKDW�RFFXU�ZDV�VRPHWLPHV�GLIILFXOW�WR�GR���6RPHWLPHV�LW�WDNHV�D�

IHZ�VHFRQGV�IRU�D�WKUHDG�WR�XQORFN�WKH�SOD\�WKUHDG�DQG�WKDW�GHOD\V�WKH�SOD\�EDFN�RI�WKH�ZDLWLQJ�WKUHDG���

&XUUHQWO\��DSSOLFDWLRQV�PD\�VHQG�ALERT�PHVVDJHV�WR�DOHUW�WKH�XVHU�DQG�SOD\�DXGLR�FXHV�RQ�WKH�FOLHQW���

:KHQ�SOD\LQJ�DXGLR�FXHV��LW�LV�VRPHWLPHV�EHWWHU�WR�MXVW�VWUHDP�WKH�FXHV�LQVWHDG�RI�VHQGLQJ�DQ�ALERT�

PHVVDJH�WR�V\QFKURQL]H�ZLWK�WKH�FRQWHQW�EHLQJ�SOD\HG�EDFN�RQ�WKH�FOLHQW���)RU�H[DPSOH��ZKHQ�XVLQJ�WKH�

5HFRUGHU��DQ�DXGLR�FXH�LV�SOD\HG�WR�LQIRUP�WKH�XVHU�WKDW�LW�KDV�ILQLVKHG�SOD\LQJ�EDFN�D�UHFRUGLQJ���,QLWLDOO\��

DQ�ALERT�PHVVDJH�ZDV�VHQW�ZKHQ�WKH�5HFRUGHU�WULHG�WR�LQGLFDWH�WKH�HQG�RI�D�SOD\�EDFN�RI�D�PHVVDJH���

+RZHYHU��WKH�VWUHDPHG�PHVVDJH�GLG�QRW�ILQLVK�SOD\LQJ�EDFN�WR�WKH�VSHDNHUV�ZKHQ�WKH�FOLHQW�UHFHLYHG�WKH�

ALERT�PHVVDJH���$V�D�UHVXOW��WKH�DOHUW�ZDV�SOD\HG��LQWHUUXSWLQJ�WKH�SOD\�EDFN�RI�WKH�PHVVDJH�DQG�WKH�
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UHPDLQLQJ�PHVVDJH��DERXW�RQH�VHFRQG�RI�DXGLR��ILQLVKHG�SOD\LQJ�EDFN�DIWHU�WKH�DOHUW���:H�IL[HG�WKLV�E\�

VWUHDPLQJ�WKH�DXGLR�FXH�IURP�WKH�DSSOLFDWLRQ�DIWHU�LW�ILQLVKHG�VWUHDPLQJ�WKH�UHFRUGHG�PHVVDJH���,Q�WKLV�

FDVH��WKH�DXGLR�FXH�ZDV�SOD\HG�EDFN�DW�WKH�ULJKW�WLPH�ZKHQ�WKH�SOD\�EDFN�RI�WKH�PHVVDJH�ILQLVKHG���2QH�

VROXWLRQ�WR�DOOHYLDWH�WKLV�SUREOHP�LV�E\�VWRULQJ�WKH�DXGLR�DOHUW�ORFDOO\�RQ�WKH�GHYLFH���6LQFH�DOHUW�DXGLR�ILOHV�

DUH�VPDOO��WKH\�FRXOG�EH�FDFKHG�ORFDOO\�IRU�TXLFNHU�SOD\EDFN�ZKHQ�QHFHVVDU\����

(������ �������%�
��*����

8VLQJ�WKH�VSHHFK�LQWHUIDFH�IRU�FRQWUROOLQJ�WKH�DSSOLFDWLRQV�ZDV�IUXVWUDWLQJ�ZKHQ�WKH�VSHHFK�UHFRJQL]HU�

SHUIRUPHG�SRRUO\���7KHUH�ZHUH�WZR�PDLQ�SUREOHPV�WKDW�UHVXOWHG�LQ�VXFK�ORZ�UHFRJQLWLRQ�UDWHV��XQGHU�

�������7KH�ILUVW�SUREOHP�RFFXUUHG�EHFDXVH�WKH�VSHHFK�UHFRJQL]HU�ZDV�QRW�UHFHLYLQJ�DOO�WKH�GDWD�WKDW�WKH�

FOLHQW�ZDV�VHQGLQJ���7KH�-DYD�OD\HU�UHFHLYHG�DXGLR�IURP�WKH�FOLHQW�DQG�IRUZDUGHG�WKH�DXGLR�GDWD�WR�WKH�

QDWLYH�UHFRJQL]HU��EXW�ZURQJ�QXPEHU�RI�E\WHV�ZDV�JHWWLQJ�IRUZDUGHG�PDNLQJ�WKH�UHFRJQLWLRQ�LPSRVVLEOH���

7KH�VHFRQG�SUREOHP�ZDV�FDXVHG�E\�DXGLR�GDWD�ZLWK�WKH�ZURQJ�VDPSOLQJ�UDWH���7KH�VSHHFK�UHFRJQL]HU�

DFFHSWV�DXGLR�RQO\�DW�������+]��EXW�IRU�VRPH�DSSOLFDWLRQV��WKH�DXGLR�GHYLFH·V�VDPSOLQJ�IUHTXHQF\� LV�

PRGLILHG�WR�DFFRPPRGDWH�GLIIHUHQW�TXDOLWLHV���)RU�H[DPSOH��WKH�0XVLF�DSSOLFDWLRQ�UHTXLUHV�������+]�

DXGLR���:KHQ�RQH�WULHG�WR�VHQG�D�VSHHFK�FRPPDQG�ZKLOH�DFFHVVLQJ�WKH�DSSOLFDWLRQ��������+]�DXGLR�ZDV�

VHQW� LQVWHDG� RI� ������+]� DXGLR�� � 7KLV� RFFXUUHG� EHFDXVH� WKH� DXGLR� GHYLFH�ZDV� QRW� UHVHW�ZKHQ� WKH�

SXVK�WR�WDON�EXWWRQ�ZDV�SUHVVHG���7KHVH�SUREOHPV�ZHUH�GHWHFWHG�DQG�UHVROYHG�E\�UHFRUGLQJ�DQG�OLVWHQLQJ�

WR� WKH�DXGLR� WKDW�ZDV� UHFHLYHG�E\� WKH� VSHHFK� UHFRJQL]HU��:LWK� WKHVH�SUREOHPV� UHVROYHG�� WKH� VSHHFK�

UHFRJQLWLRQ�UDWH�ZHQW�XS�DQG�H\HV�IUHH�QDYLJDWLRQ�WKURXJK�WKH�DSSOLFDWLRQV�EHFDPH�SRVVLEOH��

,QLWLDOO\�� WKH� VSHHFK� UHFRJQLWLRQ�ZDV� HLWKHU� DOZD\V� RQ� RU� RII� GHSHQGLQJ� RQ� WKH� DSSOLFDWLRQ�� � ,I� WKH�

DSSOLFDWLRQ�UHTXLUHG�VSHHFK�UHFRJQLWLRQ��DOO�DXGLR�LQSXW�IURP�WKH�PLFURSKRQH�ZDV�VHQW�WR�WKH�VSHHFK�

UHFRJQL]HU���$V�D�UHVXOW��DSSOLFDWLRQV�WKDW�UHTXLUHG�GLUHFW�DXGLR�LQSXW�IURP�WKH�XVHU�FRXOG�QRW�DFFHVV�WKH�

VSHHFK�LQWHUIDFHV���´3XVK�WR�WDONµ�IXQFWLRQDOLW\�ZDV�LPSOHPHQWHG�LQ�RUGHU�WR�DOORZ�PRUH�FRQWURO�RYHU�

ZKHQ�WKH�DXGLR�JRW�VHQW�WR�WKH�VSHHFK�UHFRJQLWLRQ�LQVWHDG�RI�WKH�DSSOLFDWLRQ���+RZHYHU��LQLWLDOO\�WKH�SXVK�

WR�WDON�EXWWRQ�WRJJOHG�WKH�UHFRJQLWLRQ�VWDWH�ZLWK�HDFK�EXWWRQ�SUHVV�ZLWKRXW�JLYLQJ�WKH�XVHUV�IHHGEDFN�RQ�

WKH�FXUUHQW�VWDWH�RI�WKH�VSHHFK�UHFRJQLWLRQ���0DQ\�XVHUV�SUHVVHG�WKH�EXWWRQ�WRR�KDUG�DQG�WKH�LQSXW�ZDV�

LQWHUSUHWHG�DV�SUHVVLQJ�LW�PXOWLSOH�WLPHV���:KHQ�XVLQJ�WKLV�WRJJOH�EXWWRQ��XVHUV�JRW�FRQIXVHG�ZKHWKHU�WKH�

VSHHFK�UHFRJQLWLRQ�ZDV�OLVWHQLQJ�WR�WKHP�RU�QRW���7KH�YLVXDO�RXWSXW�ZDV�WKH�RQO\�LQGLFDWLRQ�RQ�ZKHWKHU�

WKH�UHFRJQLWLRQ�ZDV�RQ�DQG�ZKHWKHU�WKHUH�ZDV�DQ\WKLQJ�EHLQJ�UHFRJQL]HG��
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7KLV�ZDV� FRPSOHWHO\� UHGHVLJQHG� LQWR� D� SXVK� WR� WDON� EXWWRQ�ZLWK� DXGLR� IHHGEDFN�ZKHQ� D�ZRUG�ZDV�

UHFRJQL]HG���7KH�EXWWRQ�KDG�WR�EH�KHOG�GRZQ�WR�GR�UHFRJQLWLRQ�DQG�UHOHDVHG�WR�VWRS�UHFRJQLWLRQ���7KH�

WDFWLOH�DQG�DXGLR�IHHGEDFN�JDYH�D�EHWWHU�VHQVH�DERXW�WKH�VWDWH�RI�WKH�UHFRJQLWLRQ���:KHQ�WKH�EXWWRQ�LV�

SUHVVHG�GRZQ�� DXGLR� LV� IRUZDUGHG� WR� WKH� VSHHFK� UHFRJQL]HU� IRU� UHFRJQLWLRQ� DQG�ZKHQ� VRPHWKLQJ� LV�

UHFRJQL]HG��D�VKRUW�FKLPH�LQGLFDWHV�SRVLWLYH�UHFRJQLWLRQ���,I�WKH�XVHUV�GR�QRW�KHDU�D�FKLPH�LQ�D�VHFRQG��

WKH\�FDQ�FRQFOXGH�WKDW�WKH�UHFRJQLWLRQ�IDLOHG���$GGLWLRQDOO\��WKH�RXWSXW�DXGLR�IURP�WKH�FOLHQW�LV�VLOHQFHG�

ZKHQ�WKH�SXVK�WR�WDON�EXWWRQ�LV�SUHVVHG�WR�UHGXFH�DQ\�LQWHUIHUHQFH�GXULQJ�UHFRJQLWLRQ����

6SHHFK�UHFRJQLWLRQ�LV�YHU\�VHQVLWLYH�WR�WKH�QRLVH�OHYHO�RI�WKH�VXUURXQGLQJ�HQYLURQPHQW��EXW�XQIRUWXQDWHO\�

ZH� FDQQRW� XVH� DQ� DOWHUQDWLYH� PLFURSKRQH� GXH� WR� KDUGZDUH� OLPLWDWLRQV�� � %HWWHU� QRLVH� FDQFHOLQJ�

PLFURSKRQHV�FDQ�EH�XVHG�LQ�WKH�IXWXUH�WR�HQKDQFH�VSHHFK�UHFRJQLWLRQ�UHVXOWV���7KH�VSHHFK�UHFRJQLWLRQ�

UDWH�DOVR�GHSHQGHG�KHDYLO\�RQ�WKH�UHFRUGLQJ�YROXPH�OHYHO�DQG�WKH�SRVLWLRQ�RI�WKH�GHYLFH�UHODWLYH�WR�WKH�

PRXWK���8VXDOO\�VXFK�DGMXVWPHQW�KDG�WR�EH�PDGH�LQWXLWLYHO\��

/RDGLQJ�YRFDEXODU\�IURP�DQ�;0/�ILOH�WDNHV�IURP�ILYH�WR�WHQ�VHFRQGV���$V�D�UHVXOW��DSSOLFDWLRQV�WKDW�XVHG�

YRFDEXODU\�FRXOG�QRW�EH�DFFHVVHG�LPPHGLDWHO\�ZKHQ�WKH\�ZHUH�DFWLYDWHG�EHFDXVH�WKH�LQLWLDO�GHVLJQ�ORDGHG�

WKH�YRFDEXODU\�ZKHQ�WKH�XVHU�ILUVW�DFWLYDWHG�WKH�DSSOLFDWLRQ���7KLV�FUHDWHG�VLJQLILFDQW�GHOD\V�WR�SOD\�WKH�

ILUVW�LQIRUPDWLRQ��VXFK�DV�LQ�WKH�1HZV�+HDGOLQH�DSSOLFDWLRQ��VLQFH�WKH�DFWLYDWLRQ�FDOO�ZDV�V\QFKURQRXV�

DQG�LW�LQYROYHG�ORDGLQJ�WKH�YRFDEXODU\���7KLV�ZDV�PRGLILHG�VR�WKDW�WKH�YRFDEXODU\�ORDGV�XS�ZKHQ�WKH�

DSSOLFDWLRQ�UHJLVWHUV�DQG�WKH�YRFDEXODU\�ORDGLQJ�ZDV�SHUIRUPHG�LQ�D�VHSDUDWH�WKUHDG�WR�HOLPLQDWH�DQ\�

GHOD\V�RI�FOLHQW�EHLQJ�QRWLILHG��GXULQJ�DSSOLFDWLRQ�UHJLVWUDWLRQ���8QOHVV�WKH�XVHU�DFWLYDWHV�WKH�DSSOLFDWLRQ�DV�

VRRQ�DV�WKH�DSSOLFDWLRQ�FRPHV�RQOLQH��WKH�GHOD\�SUREOHP�LV�XQQRWLFHDEOH��

6\QFKURQL]LQJ�EHWZHHQ�HYHQWV�WKDW�RFFXU�RQ�WKH�FOLHQW�VXFK�DV�EXWWRQ�SUHVV�DQG�WH[W�WR�VSHHFK�EHLQJ�

VWUHDPHG�ZDV�GLIILFXOW��2QFH�VRPH�WH[W� LV�IHG� LQWR�WH[W�WR� VSHHFK�� WKH�WH[W�WR� VSHHFK�GRHV�QRW�KDYH�

PHFKDQLVP�WR�DERUW�WKH�V\QWKHVLV���&RQVHTXHQWO\��ZKLOH�RQH�LV�OLVWHQLQJ�WR�D�QHZV�KHDGOLQH�DQG�GHFLGHV�WR�

VNLS�WR�WKH�QH[W�RQH��WKH�XVHU�KDV�WR�ZDLW�IRU�WKH�ZKROH�KHDGOLQH�WR�EH�SOD\HG�EHIRUH�WKH�QH[W�KHDGOLQH�FDQ�

EH�SOD\HG�EDFN���,QLWLDOO\��WH[W�ZDV�VWUHDPHG�IURP�WKH�DSSOLFDWLRQ�HYHU\�WLPH�LW�JRW�D�´FRQWLQXHµ�PHVVDJH�

IURP�WKH� WH[W� WR� VSHHFK�HQJLQH�� �7KH�´FRQWLQXHµ�PHVVDJH� LQGLFDWHG� WKDW� WKH� WH[W� WR� VSHHFK� ILQLVKHG�

SURFHVVLQJ�WKH�WH[W�LQSXW���+RZHYHU��VLQFH�WKH�VSHHFK�RXWSXW�VSHHG�RQ�WKH�FOLHQW�LV�VORZHU�WKDQ�WKH�WH[W�WR�

VSHHFK�V\QWKHVLV�VSHHG��ZKHQ�WKH�XVHU�JDYH�D�FRPPDQG�WR�WKH�DSSOLFDWLRQ��WKH�FRPPDQG�ZDV�SURFHVVHG�

LQ� UHIHUHQFH� WR� VHYHUDO� KHDGOLQHV� DKHDG� RI�ZKHQ� WKH� XVHU� H[HFXWHG� WKH� FRPPDQG�� �$V� D� UHVXOW�� WKH�

DSSOLFDWLRQ�KDG�WR�LQFRUSRUDWH�VRPH�GHOD\V�EHIRUH�VHQGLQJ�WH[W�WR�WKH�WH[W�WR�VSHHFK�HQJLQH���7KH�GHOD\�
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ZDV�UHODWLYH�WR�WKH�QXPEHU�RI�FKDUDFWHUV�RI�WKH�RXWSXW�WH[W�WKDW�ZDV�VHQW�WR�WKH�WH[W�WR�VSHHFK�HQJLQH���

7KLV� UHVXOWHG� LQ� D� PRUH� DGHTXDWH� UHVSRQVH� WR� WKH� XVHU� FRPPDQGV� DQG� DYRLGHG� RYHUIORZ� RI�

WH[W�WR�VSHHFK�RXWSXW�RQ�WKH�FOLHQW��
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,QLWLDO�LPSUHVVLRQV�UHJDUGLQJ�*DUEOH�3KRQH�6HFWLRQ��������ZHUH�VNHSWLFDO�DPRQJ�YLVLWRUV�DQG�VSRQVRUV�

ZKR�ZHUH�FRQFHUQHG�ZLWK�SULYDF\�LVVXHV���%XW�DIWHU�LW�ZDV�XQGHUVWRRG�WKDW�VXFK�IHDWXUH�ZRXOG�EH�XVHG�

DPRQJ�WUXVWHG�JURXSV�RI�SHRSOH�DQG�DIWHU�KHDULQJ�WKH�TXDOLW\�RI�WKH�JDUEOHG�DXGLR��LW�ZDV�EHWWHU�DFFHSWHG���

2ULJLQDOO\�ZH�XVHG�D�VLPSOH�DOJRULWKP�WKDW�MXVW�VZDSSHG�WKH�DXGLR�SDFNHWV�DV�WKH\�ZHUH�FDSWXUHG�IURP�

WKH�PLFURSKRQH��EXW�WKLV�ZDV�XQDFFHSWDEOH�VLQFH�WKH�UHVXOWLQJ�DXGLR�FRQWHQW�ZDV�VWLOO�XQGHUVWDQGDEOH���

&RQVHTXHQWO\��ZH�WULHG�JDUEOLQJ�DXGLR�ZLWK�IRXU�VHJPHQWV�RI�EXIIHULQJ�DQG�VZDSSLQJ�HDFK�VHJPHQW�UHDG�

IURP�WKH�PLFURSKRQH�ZLWK�D�UDQGRP�RQH�DPRQJ�WKH�IRXU�VHJPHQWV����/DWHU�ZH�FRPSDUHG�WKH�JDUEOHG�

DXGLR�ZLWK� VL[� VHJPHQWV�RI�EXIIHULQJ�� DQG�ZH�DGRSWHG� WKLV�EHFDXVH� LW� VRXQGHG� OHVV� LQWHOOLJLEOH�ZKLOH�

SURYLGLQJ�VLPLODU�VWDWH�LQIRUPDWLRQ�DERXW�WKH�UHFHLYHU����

6RPH� XVHUV� DOVR� QRWHG� WKDW� WKH� 021,725,1*� VWDWH� LQ� WKH� 6XSHU� 3KRQH� LV� WRR� H[SOLFLW� DQG�

WUDQVLWLRQLQJ�WKH�FDOO� WR�YRLFH�PDLO� DW� WKH� UHFHLYHU·V� UHTXHVW�IURP�021,725,1*�VWDWH�ZDV� VRFLDOO\�

DZNZDUG��VLQFH�LW�UHVHPEOHV�VRPHRQH�FORVLQJ�WKHLU�GRRUV�RQ�D�YLVLWRU·V�IDFH���,W�ZDV�VXJJHVWHG�WKDW�WKH�

WUDQVLWLRQ�WR�021,725,1*�VWDWH�EH�PDGH�OHVV�H[SOLFLW�VR�WKDW�WKH�FDOOHU�GRHV�QRW�QRWLFH�WKDW�KH�VKH�LV�

EHLQJ�PRQLWRUHG��RU�PDNH�WKH�WUDQVLWLRQ�WR�90$,/�VWDWH��XSRQ�UHFHLYHU·V�UHTXHVW��PRUH�NLQGO\�VR�WKDW�

WKH�FDOOHU�LV�LQIRUPHG�ZLWK�D�PHVVDJH�LQGLFDWLQJ�WKDW�WKH�UHFHLYHU�LV�UHDOO\�EXV\�DQG�FDQQRW�WDNH�WKH�FDOO���

$QRWKHU�RSWLRQ�LV�WR�PDNH�WKH�021,725,1*�VWDWH�DYDLODEOH�RQO\�WR�WUXVWHG�FDOOHUV���$�ORQJ�WHUP�XVHU�

WHVWLQJ�ZRXOG�EH�QHFHVVDU\�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�JDUEOLQJ�DQG�WKH�XVDELOLW\�RI�WKH�6XSHU�3KRQH��
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7KH�VHULDO�EURZVLQJ�LV�VFDODEOH�LQ�WKH�VHQVH�WKDW�QHZ�DSSOLFDWLRQV�GR�QRW�FKDQJH�KRZ�WKH�XVHU�EURZVHV�

WKURXJK�WKH�DSSOLFDWLRQV��DOWKRXJK�LW�ZLOO�UHTXLUH�PRUH�EURZVH�WLPH�RQ�WKH�DYHUDJH�WR�UHDFK�WKH�GHVLUHG�

DSSOLFDWLRQ���7KH�VSHHFK�LQWHUIDFH�PDNHV�UDQGRP�DFFHVV�QDYLJDWLRQ�VFDODEOH��DOWKRXJK�WKH�DSSOLFDWLRQV�

VKRXOG�EH�QDPHG�ZHOO�LQ�RUGHU�IRU�HIIHFWLYH�VSHHFK�UHFRJQLWLRQ���:H�KDG�DSSOLFDWLRQV�VXFK�DV�1HZV�DQG�

0XVLF�WKDW�ZRXOG�FRQIXVH�WKH�VSHHFK�UHFRJQL]HU���)XUWKHUPRUH��ZKHQ�G\QDPLFDOO\�ORDGHG�YRFDEXODU\�

ZRUGV�ZHUH�QRW�SDUW�RI�QRUPDO�(QJOLVK�H�J��SURSHU�QRXQV���WKH�VSHHFK�UHFRJQL]HU�SHUIRUPHG�YHU\�SRRUO\���
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,Q�RUGHU�WR�VROYH�WKLV�SUREOHP��D�YRFDEXODU\�SRRO�RI�XVHU�QDPHV�ZDV�FUHDWHG���:LWK�WKH�H[LVWHQFH�RI�WKH�

YRFDEXODU\� SRRO�� WKH� UHFRJQL]HU� FRXOG� UHFRJQL]H� WKH� XVHU� QDPHV� SUHWW\� ZHOO�� � 7KLV� ZDV� D� EXLOW� LQ�

IXQFWLRQDOLW\�RI�WKH�VSHHFK�UHFRJQL]HU�WKDW�ZH�LQLWLDOO\�GLG�QRW�NQRZ�DERXW����

,QLWLDOO\��QDYLJDWLQJ�WKURXJK�WKH�DSSOLFDWLRQV�ZDV�WKH�RQO\�ZD\�RI�NQRZLQJ�ZKLFK�DSSOLFDWLRQ�RQH�ZDV�

DFWLYH�DQG�ZKDW�ZHUH�WKH�RQOLQH�DSSOLFDWLRQV���$V�D�UHVXOW��WZR�VSHHFK�FRPPDQGV�´:KHUH�DP�,"µ�DQG�

´:KDW�DUH�WKH�DSSOLFDWLRQV"µ�ZHUH�DGGHG�WR�SURYLGH�EHWWHU�RYHUYLHZ�RI�WKH�VWDWXV�RI�WKH�DSSOLFDWLRQV��$V�

WKH�QXPEHU�RI�WKH�DSSOLFDWLRQV�LQFUHDVHV��WKH�XVHU�ZLOO�KDYH�PRUH�GLIILFXOW\�NHHSLQJ�WUDFN�RI�DYDLODEOH�

DSSOLFDWLRQV�� � 'XULQJ� WKH� WHVWLQJ� VWDJH�� WKHUH� ZHUH� VHYHUDO� RFFDVLRQV� ZKHQ� XVHUV� WULHG� WR� DFFHVV�

XQDYDLODEOH�DSSOLFDWLRQV���7KH�XVHU�LQLWLDOO\�WKRXJKW�WKH�VSHHFK�UHFRJQLWLRQ�ZDV�KDYLQJ�SUREOHPV��EXW�

DFWXDOO\�WKH�DSSOLFDWLRQ�ZDV�RIIOLQH���7KLV�LV�EHFDXVH�XVHUV�ZRXOG�NQRZ�ZKHWKHU�VRPHWKLQJ�KDV�FRPH�

RQOLQH�RU�JRQH�RIIOLQH�ZLWK�GLVWLQFW�DOHUWV��EXW�WKH\�ZRXOG�QRW�NQRZ�ZKLFK�DSSOLFDWLRQ�DFWXDOO\�FDPH�

RQOLQH�RU�ZHQW�RIIOLQH���7KLV�ZDV�PRGLILHG�VR�WKDW�WKH�DSSOLFDWLRQ�VSHFLILF�DOHUWV�ZHUH�LQFRUSRUDWHG�LQWR�

´FRPLQJ�RQOLQHµ�DQG�´JRLQJ�RIIOLQHµ�DOHUWV�WR�JLYH�WKH�XVHUV�D�EHWWHU�VHQVH�RI�WKH�FKDQJLQJ�VWDWXV�RI�WKH�

DSSOLFDWLRQV��

7KHUH�DUH�RQO\�D� OLPLWHG�QXPEHU�RI�EXWWRQV�DYDLODEOH�RQ�WKH� L3DT�WR�EH�XVHG�IRU�DSSOLFDWLRQ�VSHFLILF�

FRPPDQGV��83��'2:1�DQG�)81&7,21���2Q�WKH�RWKHU�KDQG��WKH�VSHHFK�LQWHUIDFH�ZDV�PXFK�PRUH�

VFDODEOH� DQG� QHZ� FRPPDQGV� FRXOG� EH� DGGHG� YHU\� HDVLO\�� � $V� D� UHVXOW�� WKHVH� EXWWRQV�ZHUH� XVHG� WR�

FRPSOHPHQW� WKH� VSHHFK� LQWHUIDFH� WR� KHOS� QDYLJDWLRQ� DQG� LPSOHPHQW� VSHFLILF� RSHUDWLRQV� IRU� WKH�

DSSOLFDWLRQV���7KH�EXWWRQV�FDQ�HVSHFLDOO\�EH�XVHG�WR�DFFHVV�WKH�DSSOLFDWLRQV�ZKHQ�VSHHFK�LQWHUIDFH�LV�QRW�

HIIHFWLYH�GXH�WR�WKH�QRLVH�LQ�WKH�HQYLURQPHQW��
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>��@�PDGH� D� FRPSDULVRQ�RI� LQWHUDFWLRQV�EHWZHHQ�XVLQJ� YRLFH�RYHU� ,3� DQG�XVLQJ�QRUPDO� SKRQHV� IRU�

FXVWRPHU�VHUYLFH���7KH�VWXG\�IRXQG�WKDW�YRLFH�GHOD\�DIIHFWHG�XVHUV·�SHUFHSWLRQV�RI�WKH�HDVH�RI�VSHHFK�

LQWHUDFWLRQ���2Q�WKH�DYHUDJH��LW�WRRN�����PRUH�WLPH�WR�FRPSOHWH�FXVWRPHU�VHUYLFH�WDVNV���&XUUHQWO\��LQ�

,03520378��WKH�DXGLR�GHOD\V�LQ�DSSOLFDWLRQV�VXFK�DV�WKH�6XSHU�3KRQH�PDNH�WKH�XVHU�H[SHULHQFH�OHVV�

DGHTXDWH�WKDQ�D�QRUPDO�SKRQH�DOWKRXJK�LW�XVHV�KLJKHU�TXDOLW\�DXGLR�DQG�SURYLGHV�PRUH�IHDWXUHV���,QLWLDOO\�

WKH�GHOD\V�ZHUH�LQ�WKH�UDQJH�RI�����PVHF�WR�DERXW�D�VHFRQG���1HWZRUN�WUDIILF�DOVR�LQWURGXFHV�LQWHUPLWWHQW�

EUHDNV�LQ�DXGLR���+RZHYHU��ZH�GLVFRYHUHG�WKHUH�ZDV�EXIIHULQJ�RQ�WKH�VRXQG�GHYLFH�RI�WKH�FOLHQW�WKDW�ZDV�

FDXVLQJ�WKH�GHOD\���:LWK�EXIIHU�DGMXVWPHQWV��GHFUHDVHG�EXIIHU�VL]H��WKH�DXGLR�GHOD\�EHWZHHQ�L3DT�WR�L3DT�
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IXOO�GXSOH[�YRLFH�FRPPXQLFDWLRQ�ZDV�EURXJKW�GRZQ�WR�DERXW�����PVHF���,Q�WKH�FXUUHQW�,03520378�

FOLHQW��ZH�DUH�XVLQJ�RQH�EXIIHU�VL]H�IRU�DOO�WKH�DSSOLFDWLRQV�DQG�WKH�EXIIHU�VHWWLQJV�VKRXOG�EH�PRGLILHG�IRU�

GLIIHUHQW�DSSOLFDWLRQV�LQ�RUGHU�WR�DGMXVW�EHWWHU�IRU�WKHLU�FRPPXQLFDWLRQ�UHTXLUHPHQWV���6RPHWLPHV�ZH�

DOVR�H[SHULHQFH�DQ�DV\PPHWULF�GHOD\�EHWZHHQ�FRPPXQLFDWLRQ�HQWLWLHV�DV�LQ�%DE\�0RQLWRU���7KH�GHOD\HG�

DXGLR�LV�OHVV�RI�D�SUREOHP�IRU�WKH�PRQLWRULQJ�DSSOLFDWLRQ�WKDQ�D�SKRQH�DSSOLFDWLRQ��DQG�LQ�RUGHU�WR�PDNH�

UHDO�WLPH�FRPPXQLFDWLRQ�DFFHSWDEOH�RQ�,03520378��GHOD\�SUREOHP�QHHGV�WR�EH�LQYHVWLJDWHG�IXUWKHU�

DQG�UHVROYHG��

&XUUHQWO\��WKHUH�LV�QR�HQFRGLQJ�GRQH�RQ�WKH�DXGLR�VHQW�RYHU�WKH�QHWZRUN�VLQFH�WKH�QHWZRUN�ZH�XVHG�

VXSSRUWV�XS�WR����0ESV�DQG�QRUPDOO\���0ESV�RI�ZLUHOHVV�EDQGZLGWK���,03520378�VHHPHG�PRUH�

OLPLWHG�E\�FRPSXWDWLRQDO�SRZHU�WKDQ�EDQGZLGWK���,QLWLDOO\��ZKHQ�WKH�03�·V�ZHUH�GHFRGHG�RQ�WKH�FOLHQW��

WKHUH�ZHUH�D�ORW�RI�DXGLR�EUHDNV���:KHQ�MXVW�DQ�03��SOD\HU�ZDV�UXQ�RQ�WKH�FOLHQW��WKH�SOD\HU�UDQ�ZLWKRXW�

WURXEOH�� � +RZHYHU�� LQ� WKH� ,03520378� FOLHQW� WKHUH� DUH� RWKHU� WKUHDGV� WKDW� DUH� UXQQLQJ� LQ� WKH�

EDFNJURXQG� DQG� WKDW� VHHPHG� WR� LQWHUUXSW� WKH� SOD\� EDFN� RI� VWUHDPHG� DXGLR�� � :KHQ� WKH� VDPH�

,03520378�FOLHQW�FRGH�ZDV�FRPSLOHG�DQG� UXQ�RQ� D�3HQWLXP�,,,� ����0+]�3&�ZLWK�����0%�RI�

PHPRU\��LW�UDQ�SHUIHFWO\���+RZHYHU��ZKHQ�LW�ZDV�UXQ�RQ�D�3HQWLXP�3UR�����0+]�3&�ZLWK�����0%�RI�

PHPRU\��ZH�REVHUYHG�WKH�VDPH�EHKDYLRU�DV�RQ�WKH�L3DT�ZLWK����0%�RI�PHPRU\���$V�D�UHVXOW��ZH�KDYH�

FRQFOXGHG� WKDW� WKH� SUREOHP� ZDV� PRUH� GHSHQGHQW� RQ� WKH� FXUUHQW� L3DT·V� SURFHVVLQJ� SRZHU� WKDQ�

EDQGZLGWK�RU�PHPRU\���,Q�WKH�FXUUHQW�VWDWH�RI�WKH�UHDO�ZRUOG��LW�LV�PRUH�UHDVRQDEOH�WR�DVVXPH�WKDW�WKHUH�

ZLOO�EH�PRUH�FRPSXWDWLRQ�DYDLODEOH�RQ�WKH�GHYLFHV�EHIRUH�PRUH�ZLUHOHVV�EDQGZLGWK�ZRXOG�EH�DYDLODEOH�

DQG�LQ�WKLV�FDVH��HQFRGLQJ�ZRXOG�EH�QHFHVVDU\�WR�VDYH�ZLUHOHVV�EDQGZLGWK����

7KHVH� SUREOHPV� DOO� UHODWH� WR� EXIIHULQJ� SUREOHP� RQ� WKH� ,03520378� FOLHQW�� � $V� D� UHVXOW�� ,� KDYH�

FRQFOXGHG�WKDW�D�PRUH�G\QDPLF�EXIIHULQJ�VFKHPH�QHHGV�WR�EH�LPSOHPHQWHG�RQ�WKH�FOLHQW�WR�DGMXVW�WR�

HDFK�DSSOLFDWLRQ·V�DXGLR�UHTXLUHPHQWV��
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7KH�FXUUHQW�,03520378�DUFKLWHFWXUH�LV�DEOH�WR�VXSSRUW�PXOWLSOH�DXGLR�DSSOLFDWLRQV�LQ�D�VHDPOHVV�ZD\���

:H�KDYH�LPSOHPHQWHG�HLJKW�DSSOLFDWLRQV�ZLWK�GLIIHUHQW�FKDUDFWHULVWLFV���7KH\�DUH�DOO�VXSSRUWHG�WKURXJK�

WKH�VDPH�V\VWHP�FRPSRQHQWV�DQG�PHVVDJLQJ�SURWRFRO���6LQFH�WKH�DSSOLFDWLRQV�DUH�FKDUDFWHUL]HG�E\�WKHLU�
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SURSHUWLHV��WKHVH�SURSHUWLHV�FRXOG�EH�PRGLILHG�RU�DGGLWLRQDO�SURSHUWLHV�FRXOG�EH�DGGHG�LI�QHFHVVDU\�WR�

VXSSRUW�GLIIHUHQW�W\SHV�RI�DSSOLFDWLRQV��

7KH�GLVWULEXWHG�DUFKLWHFWXUH�DOORZV�IOH[LELOLW\�LQ�GHSOR\LQJ�WKH�V\VWHP���(DFK�FRPSRQHQW�FDQ�EH�GHSOR\HG�

DQ\ZKHUH�DV�ORQJ�DV�LW�NQRZV�ZKHUH�WKH�/RRNXS�6HUYLFH�LV���7KH�SHUVRQDO�VHUYLFHV�UHTXLUH�PRGLILFDWLRQ�RI�

XVHU�VHWWLQJV� LQ�WKH�GDWDEDVH� LQ�RUGHU�WR�GHSOR\�WKHP�HOVHZKHUH�� VLQFH�WKHVH�VHWWLQJV�DUH�XVHG�E\�WKH�

$SSOLFDWLRQ�0DQDJHUV�WR�ORFDWH�WKH�VHUYLFHV�DIWHU�XVHU�DXWKHQWLFDWLRQ��
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,03520378�FDQ�VXSSRUW�GLIIHUHQW�W\SHV�RI�DSSOLFDWLRQV�DQG�SUDFWLFDOO\�DQ\�QXPEHU�RI�DSSOLFDWLRQV�

GXH�WR�LWV�VXSSRUW�IRU�GLVWULEXWHG�DSSOLFDWLRQV���7KH�DSSOLFDWLRQ�SURSHUWLHV�FRXOG�EH�H[WHQGHG�WR�VXSSRUW�

QHZ� W\SHV� RI� DSSOLFDWLRQV� DQG� WKH� PHVVDJLQJ� SURWRFRO� FDQ� EH� H[WHQGHG� WR� VXSSRUW� QHZ� W\SHV� RI�

PHVVDJHV����

7KHUH�DUH�VHYHUDO�LVVXHV�LQ�WHUPV�RI�VFDODELOLW\��WKH�QXPEHU�RI�DSSOLFDWLRQV�WKDW�WKH�V\VWHP�FDQ�VXSSRUW��

WKH�QXPEHU�RI�XVHUV�WKDW�WKH�V\VWHP�FDQ�VXSSRUW�DQG�WKH�QXPEHU�RI�XVHUV�WKH�DSSOLFDWLRQV�FDQ�VXSSRUW���

,Q�VXSSRUWLQJ�PXOWLSOH�DSSOLFDWLRQV��WKH�PDLQ�ERWWOHQHFN�ZRXOG�EH�WKH�$SSOLFDWLRQ�0DQDJHU�DQG�WKH�

FOLHQW·V�PHPRU\���$OWKRXJK�WKH�FOLHQW�LV�PDGH�DV�WKLQ�DV�SRVVLEOH��LW�QHHGV�WR�NHHS�WUDFN�RI�WKH�DXGLR�

FRQQHFWLRQV�WR�HDFK�DSSOLFDWLRQ�DQG�IHZ�RWKHU�VWDWHV�WKDW�DUH�QHHGHG����

7KH�V\VWHP�KDV�DOVR�EHHQ�GHVLJQHG�WR�VXSSRUW�PXOWLSOH�XVHUV�DV�ORQJ�DV�WKHUH�DUH�FRPSXWLQJ�UHVRXUFHV�

DYDLODEOH�WR�GHSOR\�WKH�FRPSRQHQWV�QHFHVVDU\�WR�VHUYH�HDFK�XVHU���(YHU\�FRPSRQHQW�FDQ�EH�UXQ�RQ�D�

GLIIHUHQW�KRVW���+RZHYHU��SHUVRQDO�VHUYLFHV�DUH�QRW�VKDUHG�EHWZHHQ�XVHUV���6HSDUDWH�VSHHFK�UHFRJQLWLRQ�

DQG�WH[W�WR�VSHHFK�FRPSRQHQWV�DUH�QHHGHG�IRU�HDFK�XVHU���$OO�WKH�FRPSRQHQWV�DUH�GLVWULEXWHG�VR�HDFK�

XVHU� FDQ� GHSOR\� WKHLU� RZQ� VHUYLFHV� LQGHSHQGHQWO\� IURP� HDFK� RWKHU�� �+RZHYHU�� WKH�/RRNXS� 6HUYLFH�

EHFRPHV�D�ERWWOHQHFN�VLQFH�LW�LV�D�FHQWUDOL]HG�VHUYLFH��DQG�WKH�VFDODELOLW\�RI�WKH�V\VWHP�ZRXOG�EH�OLPLWHG�

E\�WKH�SK\VLFDO�PHPRU\�DYDLODEOH�RQ�WKH�KRVW�PDFKLQH�RI�WKH�/RRNXS�6HUYLFH���7KLV�FRXOG�EH�UHVROYHG�E\�

PDNLQJ�WKH�/RRNXS�6HUYLFH�D�GLVWULEXWHG�V\VWHP�RU�E\�XVLQJ�D�SHHU�WR�SHHU�FRPSXWLQJ�PRGHO��

(DFK�DSSOLFDWLRQ�DOVR�FXUUHQWO\�VXSSRUWV�PXOWLSOH�XVHUV�WKURXJK�PXOWLWKUHDGLQJ���+RZHYHU��WKHUH� LV�D�

OLPLW�WR�PXOWLWKUHDGLQJ���3RVVLEO\��WKH�VDPH�DSSOLFDWLRQ�PD\�EH�GHSOR\HG�ZLWK�D�GLIIHUHQW�,'·V�DQG�DOORZ�

GLIIHUHQW�XVHUV�WR�VXEVFULEH�WR�HDFK�RWKHU���)RU�D�FRPPHUFLDO�GHSOR\PHQW��DQ�DXWRPDWLF�ORDG�EDODQFLQJ�

PHFKDQLVP�ZRXOG�EH�D�QHFHVVDU\�WR�VXSSRUW�PXOWLSOH�XVHUV��
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7KH�DSSOLFDWLRQV�FRPSHWH�WR�DFFHVV�WKH�PLFURSKRQH�DQG�WKH�VSHDNHUV�RI�WKH�FOLHQW�GHYLFH���7KHUH�DUH�DOVR�

PXOWLSOH�WKUHDGV�WKDW�KDQGOH�PHVVDJHV�IURP�WKH�DSSOLFDWLRQV�DQG�XVHU�LQSXWV�WKDW�UHTXLUH�DFFHVV�WR�WKH�

DXGLR�UHVRXUFHV���7KLV�UHTXLUHG�ORFNLQJ�FULWLFDO�VHFWLRQV�LQ�WKH�SURJUDP��ZKLFK�DOVR�LQWURGXFHG�GHDGORFN�

SUREOHPV���0DQ\�RI�WKHVH�SUREOHPV�KDYH�EHHQ�UHVROYHG�FXUUHQWO\��EXW�LW�VWLOO�UHPDLQV�WR�EH�VHHQ�ZKHUH�WKH�

FOLHQW�PD\�KDQJ��
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$�PDMRU�FKDOOHQJH�LQ�WKH�GHYHORSPHQW�RI�,03520378�ZDV�GHEXJJLQJ�WKH�GLVWULEXWHG�V\VWHP�EHFDXVH�

WKH�SRLQW�RI�IDLOXUH�FRXOG�EH�DQ\ZKHUH���7KH�FRPSOH[LW\�ZDV�PXOWLSOLHG�GXH�WR�FRPSRQHQWV�WKDW�ZHUH�

PXOWLWKUHDGHG���&XUUHQWO\��,03520378�VXSSRUWV�PXOWLSOH�DSSOLFDWLRQV�SUHWW\�ZHOO��DOWKRXJK�LW�ORFNV�XS�

RQFH�LQ�D�ZKLOH���7KH�ORFN�XS�XVXDOO\�RFFXUV�GXH�WR�VRPH�EORFNLQJ�UHTXHVW�LQ�WKH�QHWZRUN��7LPHRXWV�DQG�

VHOHFWV�DUH�XVHG�WR�RYHUFRPH�WKLV�DQG�WR�SUHYHQW�EORFNLQJ�RI�UHDGV�DQG�ZULWHV�WR�VRFNHWV��

5HFRYHULQJ� IURP� IDLOXUHV� LV� DQ� LVVXH� WKDW� KDV� QRW� UHDOO\� EHHQ� GHDOW�ZHOO� GXULQJ� WKH� GHYHORSPHQW� RI�

,03520378�GXH�WR�WLPH�FRQVWUDLQWV���7KH�/RRNXS�6HUYLFH�IRU�H[DPSOH�LV�FXUUHQWO\�WKH�VLQJOH�SRLQW�RI�

IDLOXUH��DQG�LW�UHTXLUHV�UHVWDUWLQJ�RI�WKH�ZKROH�V\VWHP�ZKHQ�LW�FUDVKHV���$�JUDFHIXO�UHFRYHU\�PHFKDQLVP�LV�

QHHGHG�VR�WKDW�WKH�V\VWHP�GRHV�QRW�KDYH�WR�EH�EURXJKW�GRZQ�FRPSOHWHO\�ZKHQ�RQH�FRPSRQHQW�IDLOV���

7KLV�ZRXOG�UHTXLUH�PDLQWDLQLQJ�FRQVLVWHQW�VWDWHV�LQ�WKH�V\VWHP�ZKHQ�D�FRPSRQHQW�IDLOV���
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,03520378� VKRZV� WKH� IHDVLELOLW\� DQG� GHVLUDELOLW\� RI� RQH� GHYLFH� WKDW� FDQ� KDQGOH� YDULRXV� DXGLR�

DSSOLFDWLRQV���7KH�UHVXOW�LV�D�PXOWL�IXQFWLRQDO�DXGLR�DSSOLDQFH�WKDW�VHDPOHVVO\�JLYHV�DFFHVV�WR�QHWZRUNHG�

DXGLR� DSSOLFDWLRQV�� � ,03520378� DUFKLWHFWXUH� GHYHORSHG� LQ� WKLV� WKHVLV� SURYLGHV� JXLGHOLQHV� IRU�

PDQDJLQJ�PXOWLSOH� DSSOLFDWLRQV� RQ� D� PRELOH� GHYLFH� WKDW� VXSSRUWV� VXIILFLHQW� ZLUHOHVV� EDQGZLGWK� IRU�

VWUHDPLQJ�DXGLR�RYHU�WKH�,3�QHWZRUN���7KH�DXGLWRU\�XVHU�LQWHUIDFH�SURYLGHV�PHDQV�WR�GLVWLQJXLVK�EHWZHHQ�

GLIIHUHQW�DSSOLFDWLRQV�DQG�WR�PDQDJH�WKH�VWDWH�RI�FXUUHQW�LQWHUDFWLRQ�ZLWK�GLIIHUHQW�DSSOLFDWLRQV���'LVWLQFW�

DXGLR�FXHV�IRU�HDFK�DSSOLFDWLRQ�DOORZ�D�XVHU�WR�GLVWLQJXLVK�EHWZHHQ�GLIIHUHQW�DSSOLFDWLRQV�DV�WKH\�DUH�

QDYLJDWLQJ�WKURXJK�WKH�DSSOLFDWLRQV��:KHQ�DSSOLFDWLRQV�DUH�LQ�WKH�EDFNJURXQG��WKH\�PD\�DOHUW�WKH�XVHU�IRU�

DWWHQWLRQ�DQG�D�RQH�WRXFK� LQWHUIDFH� LV�DYDLODEOH�WR�WKH�XVHU�WR�EULQJ�WKHVH�DOHUWLQJ�DSSOLFDWLRQV�WR�WKH�

IRUHJURXQG���7KH�GHVLJQ�FULWHULD�IRU�WKH�XVHU�LQWHUIDFH�UHTXLUHG�PDNLQJ�DFFHVV�WR�DXGLR�LQIRUPDWLRQ�DQG�

FRPPXQLFDWLRQ�DV�VLPSOH�DV�SRVVLEOH�IRU�WKH�XVHUV���7ZR�ZD\V�RI�VHOHFWLQJ�DSSOLFDWLRQV�DUH�SURYLGHG���

2QH�LV�WKURXJK�EXWWRQV�ZKHUH�RQH�FDQ�VHULDOO\�EURZVH�WKURXJK�WKH� OLVW�RI�DSSOLFDWLRQV�� �7KH�VHFRQG�

PHWKRG�LV�E\�XVLQJ�YRLFH�DFWLYDWLRQ�IRU�UDQGRP�DFFHVV�WR�WKH�DSSOLFDWLRQV��

(LJKW� GLIIHUHQW� DSSOLFDWLRQV� ZHUH� LPSOHPHQWHG� WR� SURYH� WKH� IHDVLELOLW\� RI� WKH� DUFKLWHFWXUH�� � 1HZV�

+HDGOLQH�DSSOLFDWLRQ�XVHV� VSHHFK� UHFRJQLWLRQ�DQG� WH[W� WR� VSHHFK� WR�GHOLYHU�XSGDWHG�QHZV�KHDGOLQHV���

%DE\�0RQLWRU�LV�DQ�DZDUHQHVV�DSSOLFDWLRQ�WKDW�DOORZV�SDUHQWV�WR�PRQLWRU�WKHLU�EDE\·V�WKDW�DUH�RXW�RI�WKHLU�

VLJKW���5DGLR�DSSOLFDWLRQ�VWUHDPV�UHDO�WLPH�UDGLR�WR�WKH�XVHUV���3HUVRQDO�03��PXVLF�FROOHFWLRQ�FDQ�EH�

HQMR\HG�WKURXJK�WKH�0XVLF�3OD\HU���$XGLR�%RRN�DOORZV�XVHUV�WR�OLVWHQ�WR�GLIIHUHQW�DXGLR�ERRNV�ZLWK�WKH�

FDSDELOLW\�WR�ERRNPDUN�HDFK�ERRN���5HFRUGHU�DOORZV�XVHUV�WR�UHFRUG�SHUVRQDO�PHPRV�RU�UHFRUG�DXGLR�

IURP�GLIIHUHQW�DSSOLFDWLRQV�� �&KDW� LV� DQ�DV\QFKURQRXV�PXOWL�XVHU�DSSOLFDWLRQ�WKDW�PDNHV�FKDW�KLVWRU\�

DYDLODEOH�WR�WKH�XVHUV���)LQDOO\��WKH�6XSHU�3KRQH�LPSOHPHQWV�QHZ�ZD\V�RI�VHWWLQJ�XS�FDOOV�E\�SURYLGLQJ�

*DUEOH�3KRQH� DQG� FDOO� VFUHHQLQJ� IXQFWLRQDOLW\� WKDW� JLYHV� WKH�XVHUV�PRUH� IOH[LELOLW\�GXULQJ� FDOO� VHWXS�

QHJRWLDWLRQ��

,03520378�FOLHQW�LV�GHVLJQHG�WR�EH�DQ�HDV\�WR�XVH�DSSOLDQFH�WR�DFFHVV�DOO�WKHVH�DSSOLFDWLRQV�WKURXJK�

VSHHFK� DQG� WDFWLOH� LQWHUIDFHV�� � 7KURXJK� LWHUDWLYH� GHVLJQ� DQG� WHVWLQJ�� WKH� XVHU� LQWHUIDFHV� VXFK� DV� WKH�
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SXVK�WR�WDON�EXWWRQ��$SSOLFDWLRQ�0DQDJHU�DQG�DSSOLFDWLRQ�OHYHO�VSHHFK�FRPPDQGV�DQG�DXGLWRU\�FXHV�

ZHUH�WXQHG�WR�PDNH�WKH�DSSOLDQFH�PRUH�XVDEOH���$OWKRXJK��VHYHUDO�LWHUDWLRQV�RI�WHVWLQJ�DQG�GHEXJJLQJ�

KDYH� PDGH� WKH� V\VWHP� SUHWW\� XVDEOH�� LW� LV� VWLOO� QRW� UHOLDEOH� HQRXJK� WR� EH� XVHG� LQ� WKH� UHDO� ZRUOG�

HQYLURQPHQW�� � +RZHYHU�� OHVVRQV� OHDUQHG� IURP� WKH� LPSOHPHQWDWLRQ� RI� ,03520378� FDQ� SURYLGH�

JXLGHOLQHV�IRU�GHVLJQLQJ�XVHU�LQWHUIDFHV�DQG�DQ�H[WHQVLEOH�DUFKLWHFWXUH�DQG�SURWRFROV�IRU�,3�EDVHG�PRELOH�

GHYLFHV�WKDW�ZLOO�LQ�WKH�QHDU�IXWXUH�VXSSRUW�PXOWLSOH�DXGLR�EDVHG�DSSOLFDWLRQV����

-�
�� 1������2��3�

7KH� IROORZLQJ� LV� D� OLVW� RI� IXWXUH�ZRUNV� WKDW�ZRXOG�PDNH� ,03520378�FOLHQW� D�PRUH� H[FLWLQJ� DQG�

HQWHUWDLQLQJ�DSSOLDQFH�WR�KDYH��

�� $V�WKHUH�LV�QR�QHHG�IRU�ODUJH�VFUHHQ�VSDFH�ZLWK�,03520378��WKH�DFWXDO�GHYLFH�FRXOG�

EH�UHGXFHG�WR�D�PXFK�VPDOOHU�VL]H�DV�ORQJ�DV�LW�VXSSRUWV�ZLUHOHVV�,3�FRQQHFWLRQ�DQG�IXOO�

GXSOH[� DXGLR�� � &XUUHQWO\�� WKH� VL]H� DQG�ZHLJKW� DUH� FRQVWUDLQHG� E\� WKH�ZLUHOHVV� /$1�

LQWHUIDFH�DQG�WKH�EDWWHU\���+RZHYHU��VLQFH�WKH�GHYLFH�GRHV�QRW�KDYH�WR�VXSSRUW�VXFK�D�

QLFH�VFUHHQ�DV�WKH�RQH�RQ�WKH�L3DT��WKH�EDWWHU\�VL]H�FRXOG�EH�UHGXFHG�DQG�WKH�EDWWHU\�OLIH�

LPSURYHG��

�� &XUUHQW�V\VWHP�LV�VWDEOH�HQRXJK�WR�UXQ�VRPH�VKRUW�WHUP�IRUPDO�XVHU�HYDOXDWLRQV�RI�WKH�

XVHU�LQWHUIDFH���6XFK�DQ�HYDOXDWLRQ�ZRXOG�SURYLGH�YDOXDEOH�IHHGEDFN�RQ�ZKDW�VKRXOG�EH�

UHGHVLJQHG�RU�LPSURYHG��

�� 5HOLDELOLW\�RI�WKH�V\VWHP�QHHGV�WR�EH�LPSURYHG�VR�WKDW�ORQJ�WHUP�XVHU�WHVWLQJ�FRXOG�EH�

SHUIRUPHG�� � 'DLO\� XVDJH� RI� ,03520378� DQG� LWV� VRFLDO� LPSDFW� ZRXOG� EH� D� YHU\�

LQWHUHVWLQJ�UHVHDUFK�LVVXH���7KLV�ZLOO�DOVR�SURYLGH�ZKDW�LQWHUDFWLRQV�UHDOO\�ZRUN�DQG�ZKDW�

UHDOO\�GR�QRW�ZRUN��

�� &KRRVLQJ� DSSURSULDWH� DOHUWLQJ� LV� GLIILFXOW� HVSHFLDOO\� ZLWK� LQFUHDVLQJ� QXPEHU� RI�

DSSOLFDWLRQV���+RZHYHU��0\QDWW·V�UHVHDUFK>��@�LQGLFDWHV�WKDW�XVHUV�ZDQW�WR�FKRRVH�WKHLU�

RZQ�DOHUWV���6R��ZH�KDYH�DOORZHG�XVHUV�WR�FXVWRPL]H�DSSOLFDWLRQ�DOHUWV�WKURXJK�WKH�ZHE�

LQWHUIDFH���,W�ZRXOG�EH�LQWHUHVWLQJ�WR�REVHUYH�ZKDW�NLQG�RI�DOHUWV�JHW�FKRVHQ�E\�GLIIHUHQW�

SHRSOH���,QLWLDOO\��GXULQJ�GHYHORSPHQW��ZH�ZHUH�QRW�WRR�DQQR\HG�ZLWK� ORQJ�DOHUWV�DQG�

VRPH�LQWHUHVWLQJ�DOHUWV�ZHUH�XVHG�IRU�HQWHUWDLQPHQW��
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�� '\QDPLF�SULRULWL]DWLRQ�WKDW�FKDQJHV�WKH�SULRULW\�RI�WKH�DSSOLFDWLRQV�ZLWK�WKH�WLPH�RI�WKH�

GD\�RU�WKH�ORFDWLRQ�RI�XVDJH�ZRXOG�EH�LQWHUHVWLQJ���)RU�H[DPSOH��WKH�1HZV�DSSOLFDWLRQ�

PLJKW�WDNH�SULRULW\�GXULQJ�FRPPXWH�KRXUV�LQ�WKH�PRUQLQJV�DQG�WKH�HYHQLQJV�ZKLOH� LW�

EHFRPHV�OHVV�LPSRUWDQW�GXULQJ�WKH�ZRUN�KRXUV�DQG�DW�QLJKW��

�� 'LIIHUHQW� DXGLR� DSSOLFDWLRQV�ZRXOG� UHTXLUH� VPDUW� FDFKLQJ� FDSDELOLWLHV� WR�PDNH� VRPH�

VSHFLILF�FRQWHQWV�DYDLODEOH�RIIOLQH�� �'HWHUPLQLQJ�FULWHULD�IRU�ZKDW�WR�VWRUH� ORFDOO\�DQG�

ZKDW� WR� XSGDWH� SHULRGLFDOO\� WR� FRQVHUYH� EDQGZLGWK� LV� DQ� LQWHUHVWLQJ� TXHVWLRQ�� � 6HDQ�

:KHHOHU�LQ�WKH�6SHHFK�,QWHUIDFH�*URXS�LV�LQYHVWLJDWLQJ�WKHVH�LVVXHV��

�� &DSDELOLW\� WR�PL[� DXGLR� HIILFLHQWO\� ZRXOG� DOORZ�PRUH� LQWHUHVWLQJ� LQWHUDFWLRQV�� � &KDW�

DSSOLFDWLRQ�FRXOG�LPSOHPHQW�UHDO�WLPH�PL[LQJ�IRU�V\QFKURQRXV�FKDW���$XGLR�RQ�FOLHQW�

FRXOG�EH�SUHVHQWHG�PRUH�HIILFLHQWO\�E\�PL[LQJ�DXGLR�DQG�SUHVHQWLQJ�LW�VLPXOWDQHRXVO\���

&XUUHQWO\�HYHU\WKLQJ�LV�SOD\HG�VHTXHQWLDOO\�DQG�UHTXLUHV�LQWHUUXSWLRQ�RI�FXUUHQW�SOD\�EDFN�

ZKHQ�DQ�DOHUWLQJ�RFFXUV��

�� $XGLR�HQFRGLQJ�ZRXOG�EH�EHQHILFLDO�HVSHFLDOO\�IRU�YDU\LQJ�QHWZRUN�FRQQHFWLYLW\�ZKHUH�

KLJK�EDQGZLGWK� LV�QRW�DOZD\V�DYDLODEOH�� �+RZHYHU��DV�VHHQ�IURP�WKH�FOLHQW� VLGH�03��

GHFRGLQJ� H[SHULPHQW�� LW� PLJKW� UHTXLUH� PRUH� FRPSXWDWLRQDO� SRZHU� WR� KDQGOH� DXGLR�

HQFRGLQJ�ZHOO��

�� 6HYHUDO� XVHUV� KDYH� VXJJHVWHG� WKDW� D� YLVXDO� LQWHUIDFH� ZRXOG� JUHDWO\� FRPSOHPHQW� WKH�

FXUUHQW� LQWHUIDFHV�� � 9LVXDO� SRS� XS� ZLQGRZV� ZRXOG� LQGLFDWH� PRUH� FOHDUO\� ZKDW� LV�

KDSSHQLQJ�� �&XUUHQWO\� RQOLQH� DSSOLFDWLRQV� FRXOG�EH�PRUH� HDVLO\� DFFHVVLEOH� WKURXJK� D�

YLVXDO�LQWHUIDFH�UDWKHU�WKDQ�DVNLQJ�IRU�LW�DQG�OLVWHQLQJ�WR�WKH�OLVW�RI�DSSOLFDWLRQV���9LVXDO�

LQWHUIDFHV� ZRXOG� HQIRUFH� WKH� DXGLR� FXHV� DQG� KHOS� LQGLFDWH� GLIIHUHQW� VWDWXV� RI� WKH�

DSSOLFDWLRQV��

�� )XUWKHU�XVHU�WHVWLQJ�FDQ�UHYHDO�ZKHQ�*DUEOH�3KRQH�DQG�FDOO�VFUHHQLQJ�IXQFWLRQDOLW\�UHDOO\�

ZRUN�ZHOO�DQG�ZKHUH�LW�UHDOO\�GRHV�QRW�ZRUN�ZHOO���&XUUHQWO\��ZH�EHOLHYH�WKDW�LW�ZRUNV�ZHOO�

DPRQJ�SHRSOH�ZLWK�SUHWW\�FORVH�DQG�LQWLPDWH�UHODWLRQVKLSV��

�� ,PSOHPHQWLQJ�WLPH�VFDOLQJ�FDSDELOLWLHV�RQ�WKH�DSSOLFDWLRQV�ZRXOG�DOORZ�PRUH�IOH[LELOLW\�

ZKHQ�XVHUV�QHHG�WR�EURZVH�WKURXJK�DXGLR�FRQWHQW��VXFK�DV�ZKHQ�WKH\�KDYH�WR�EURZVH�

WKURXJK�FKDW�KLVWRU\���$�UHODWHG�LVVXH�LQYROYHV�HIILFLHQWO\�VXPPDUL]LQJ�DQ�DXGLR�FRQWHQW��
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�� 6\QFKURQL]LQJ�YLVXDO�LQWHUIDFHV�ZLWK�VRXQG�LQWHUIDFHV�ZDV�DQ�LVVXH�WKDW�ZDV�GHDOW�ZLWK�

GXULQJ� WKH� GHYHORSPHQW� RI� 'HVNWRS� $XGLR�� � ,I� YLVXDO� LQWHUIDFHV� DUH� GHYHORSHG� IRU�

,03520378�DSSOLFDWLRQV��VLPLODU�LVVXHV�ZLOO�KDYH�WR�EH�UHVROYHG��

�� 7KH�GLVWULEXWHG� DUFKLWHFWXUH�RI� WKH�6SHHFK�6HUYLFH� LPSOLHV� WKDW� VSHHFK� HQJLQHV� IURP�

RWKHU�ODQJXDJHV�FRXOG�EH�XWLOL]HG�WR�SURYLGH�PXOWLOLQJXDO�FDSDELOLW\�WR�,03520378��

�� )LQDOO\��1RUPDQ�VXJJHVWHG�WKDW�´IUHH�VKDULQJ�RI�LQIRUPDWLRQ�LV�FULWLFDO�WR�WKH�DSSOLDQFH�

YLVLRQ�µ��&XUUHQWO\��DXGLR�LV�VKDUHG�DV�D�PHGLXP�RI�GHOLYHU\��EXW�WKH�GDWD�LV�QRW�HDVLO\�

VKDUHG���7KH�FORVHVW�WR�WKLV�NLQG�RI�LQWHUDFWLRQ�RFFXUV�GXULQJ�UHFRUGLQJ�DQ�DSSOLFDWLRQ·V�

FRQWHQW�ZLWK� WKH�5HFRUGHU� DSSOLFDWLRQ�� �7KH�1)6� RU� WKH�+773� VHUYHU� VHUYHV� DV� DQ�

LQIUDVWUXFWXUH� WKDW�PDNHV� DUFKLYHG� DXGLR� DFFHVVLEOH� WR� RWKHU� UHPRWH� DSSOLFDWLRQV�� �$�

EHWWHU�VKDULQJ�RI�GDWD�ZRXOG�DOORZ�PH�WR�VKDUH�P\�PXVLF�ZLWK�D�IULHQG�ZKLOH�,�FRQYHUVH�

RYHU�WKH�6XSHU�3KRQH��

0RVW�DSSOLDQFHV�ZH�XVH�WRGD\�DUH�SDVVLYH���:H�XVH�LW�ZKHQ�ZH�QHHG�LW���,I�ZH�GR�QRW�XVH�D�PLFURZDYH��LW�

ZLOO�QRW�DOHUW�PH� IRU� DWWHQWLRQ� WR�XVH� LW�XQOHVV�DQ�DODUP� LV� VHW�� � ,W� MXVW� VLWV� WKHUH�ZDLWLQJ� WR�EH�XVHG���

+RZHYHU��FRPPXQLFDWLRQ�DSSOLDQFHV�DUH�DOZD\V�DOHUWLQJ�DQG�DOZD\V�PDNLQJ�QRLVH���(VSHFLDOO\�ZLWK�WKH�

HPHUJHQFH� RI� WKH� ,QWHUQHW�� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ� KDV� EHFRPH� PXFK� PRUH� IOH[LEOH� DQG�

G\QDPLF�� � 7KH�ZRUOG� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� FKDQJHV�PRUH� UDSLGO\� WKDQ�ZKDW� QRUPDO�

KXPDQV�FDQ�NHHS�XS�ZLWK���,Q�WKH�WHOHFRP�ZRUOG��DV�PRELOLW\�EHFRPHV�PRUH�FRPPRQSODFH��SHRSOH�QHHG�

WR� FDUU\� DURXQG� GLIIHUHQW� GHYLFHV� �SDJHUV��PRELOH� SKRQHV�� SDOPV��� IRU� GLIIHUHQW� W\SHV� DQG� OHYHOV� RI�

FRPPXQLFDWLRQ���7KHVH�GHYLFHV�LQGHSHQGHQWO\�WU\�WR�JHW�XVHU·V�DWWHQWLRQ�DQG�WKHVH�GHYLFHV�GR�QRW�VKDUH�

WKH�VDPH�FKDQQHO�RI�LQIRUPDWLRQ��PDNLQJ�FHUWDLQ�GDWD�VXFK�DV�H�PDLO�LQDFFHVVLEOH�ZKHQ�\RX�GR�QRW�KDYH�

\RXU�WZR�ZD\�SDJHU��

,03520378�LV�DQ�DUFKLWHFWXUH�WKDW�LQWHJUDWHV�WKHVH�GLIIHUHQW�FRPPXQLFDWLRQ�FKDQQHOV�DQG�LQVWHDG�RI�

KDYLQJ�WR�DWWHQG�WR�VHYHUDO�GHYLFHV��LW�DOORZV�WKH�XVHUV�WR�DFFHVV�QXPHURXV�DSSOLFDWLRQV�IURP�RQH�GHYLFH����

2QH�GHYLFH�KDQGOHV�DOO�WKHLU�DXGLR�FRPPXQLFDWLRQ��LQIRUPDWLRQ�DFFHVV�DQG�HQWHUWDLQPHQW���7KURXJK�D�

VLPSOH�DXGLWRU\�LQWHUIDFH��LW�DOVR�PDNHV�LW�YHU\�HDV\�WR�DWWHQG�WR�WKHVH�DSSOLFDWLRQV�ZKHQ�WKH\�DVN�IRU�

XVHU·V�DWWHQWLRQ���$XGLR�KDV�EHHQ�D�XELTXLWRXV�PHGLXP�IRU�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�DFFHVV�DQG�

DV� FRPSXWLQJ� EHFRPHV� PRUH� XELTXLWRXV� DORQJ� ZLWK� WKH� ,QWHUQHW� 3URWRFRO� EHFRPLQJ� WKH� VWDQGDUG�

SURWRFRO�IRU�LQIRUPDWLRQ�H[FKDQJH�DQG�FRPPXQLFDWLRQ��,03520378�ZLOO�DOORZ�XVHUV�WR�PRUH�HDVLO\�

PDQDJH� DQG� DFFHVV� ZKDW� WKH\�ZDQW�� ZKHQHYHU� WKH\�ZDQW�� ZKLOH� FRQVWDQWO\� DQG� FRQYHQLHQWO\� EHLQJ�

FRQQHFWHG�ZLWK�WKHLU�ORYHG�RQHV�QRW�WKURXJK�WH[W�EXW�WKURXJK�D�ULFKHU�PHGLXP��
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:KHQ�UXQQLQJ�-DYD�EDVHG�VHUYLFHV��WKH�CLASSPATH�HQYLURQPHQW�YDULDEOH�QHHG�WR�EH�VHWXS�FRUUHFWO\���

$OVR� -'.� ���� RU� DERYH� PXVW� EH� LQVWDOOHG� ZLWK� WKH� PATH� HQYLURQPHQW� YDULDEOH� SRLQWLQJ� WR�

/usr/java/jdk1.3/bin�ZKLFK�FRQWDLQV�-'.�����H[HFXWDEOHV��rmiregistry, java��UHTXLUHG�WR�

UXQ�-DYD�DSSOLFDWLRQV��

7KH�IROORZLQJ�OLEUDULHV�DUH�UHTXLUHG�WR�FRPSLOH�-DYD�FRPSRQHQWV��

�� 7ULWRQXV�-DYD�6RXQG��KWWS���ZZZ�WULWRQXV�RUJ����LV�DQ�RSHQ�VRXUFH�LPSOHPHQWDWLRQ�RI�

-DYD�6RXQG�WKDW�DOORZV�DFFHVV�WR�VRXQG�UHVRXUFHV�IURP�-DYD�DSSOLFDWLRQV��

�� -'20� �KWWS���ZZZ�MGRP�RUJ�� DQG� ;HUFHV� SDUVHU� �KWWS���[PO�DSDFKH�RUJ�� DUH� -DYD�

EDVHG�;0/�SDUVHUV�DQG�$3,·V�WKDW�DUH�XVHG�WR�SDUVH�YRFDEXODULHV�DQG�VHWXS�LQIRUPDWLRQ��

�� $QW�LV�D�EXLOG�WRRO�OLNH�´PDNHµ�WKDW�LV�XVHG�WR�EXLOG�-DYD�DSSOLFDWLRQV��

�� 5PL-GEF��UPLMGEF�MDU��LV�WKH�UHPRWH� LQWHUIDFH�IRU�DFFHVVLQJ�WKH�GDWDEDVH�IURP�UHPRWH�

-DYD�FRPSRQHQWV��

�� ,QVWDQW'%�OLEUDULHV��LGE�MDU��DUH�,QVWDQW�'%�UHODWHG�-DYD�FODVVHV��

�

7KH�IROORZLQJ�OLEUDULHV�DUH�QHHGHG�IRU�&�&���GHYHORSPHQW��

�� ;0/���OLEUDU\�LV�XVHG�WR�SDUVH�;0/�GRFXPHQWV�IURP�WKH�DSSOLFDWLRQV��

�� 3WKUHDG�OLEUDU\�LV�XVHG�WR�VXSSRUW�PXOWL�WKUHDGLQJ�IURP�WKH�DSSOLFDWLRQV��

�� $XGLR)LOH�OLEUDU\�LV�XVHG�WR�UHDG�DQG�ZULWH�:$9�ILOHV�RQ�WKH�GLVN��

�� 6SOD\�OLEUDU\�LV�XVHG�WR�SOD\�VWUHDPLQJ�:$9�DQG�03��ILOHV��

�
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7KH�VHUYLFHV�DUH�DOO�LPSOHPHQWHG�LQ�-DYD��DQG�5HPRWH�0HWKRG�,QYRFDWLRQ��50,��LV�XVHG�WR�FRPPXQLFDWH�

DPRQJ�WKH�GLVWULEXWHG�VHUYLFHV���7KH�$SSOLFDWLRQ�0DQDJHU�LV�DOVR�LPSOHPHQWHG�LQ�-DYD�DQG�LW�IROORZV�WKH�

DSSOLFDWLRQ�DUFKLWHFWXUH�IRU�50,���7KH�VWXEV��FRPSRQHQWV�WKDW�WUDQVODWH�UHPRWH�PHWKRG�FDOOV�WR�ORZHU�

http://www.tritonus.org/
http://www.jdom.org/
http://xml.apache.org/
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OHYHO�VRFNHW�FDOOV�DQG�YLFH�YHUVD��DUH�ORFDWHG�DW�DQ�+773�VHUYHU�LQ�RUGHU�IRU�WKH�FRPSRQHQWV�WR�JHW�DFFHVV�

WR�WKH�VWXEV�RI�HDFK�GLVWULEXWHG�FRPSRQHQWV�ZKHQ�WKH\�PDNH�UHPRWH�FDOOV���7KHVH�VWXEV�DUH�SODFHG�LQWR�

KWWS���ZZZ�PHGLD�PLW�HGX�aNZDQ�FODVVHV�ZKHQ�WKH\�DUH�EXLOW��

$OO�WKH�VRXUFH�ILOHV�DUH�FXUUHQWO\�PDLQWDLQHG�LQ�WKH�&96��&RQFXUUHQW�9HUVLRQV�6\VWHP��UHSRVLWRU\�KRVWHG�

RQ� YHQWROLQ�PHGLD�PLW�HGX�� � 7KH� ILOHV� FDQ� EH� YLHZDEOH� WKURXJK� WKH� ZHE� EURZVHU� DW�

KWWS���YHQWROLQ�PHGLD�PLW�HGX���$QW�LV�XVHG�WR�EXLOG�WKH�-DYD�FRPSRQHQWV�DQG�WKH�&�&���FRPSRQHQWV�

DUH�EXLOW�ZLWK�WKH�PDNH�XWLOLW\��

4� �� ��"���1�������

,03520378�XVHV�������+]�����ELW��PRQR�DXGLR�E\�GHIDXOW�IRU�PRVW�DXGLR�FRPPXQLFDWLRQ�� �)RU�

:$9�ILOHV��WKH�ILOHV�QHHG�WR�KDYH�DXGLR�GDWD�WKDW�EHJLQ�DW������F�KH[��RIIVHW���2WKHU�RIIVHW�YDOXHV�ZLOO�QRW�

ZRUN���2QH�FDQ�FRQYHUW�WKH�DXGLR�RQ�/LQX[�XVLQJ�sox���7KH�FRPPDQG�WR�FRQYHUW�WKH�DXGLR�WR�������+]�

���ELW�LV��

sox <input file> -r 16000 -w <output file> 

2QH�FDQ�FKHFN�WKH�DXGLR�IRUPDW�XVLQJ�WKH�sfinfo�SURJUDP���sfinfo <wav file>�SULQWV�RXW�WKH�

IROORZLQJ�LQIRUPDWLRQ�IRU�D�:$9�ILOH��

�

�

File Name      yo.wav 
File Format    MS RIFF WAVE Format (wave) 
Data Format    16-bit integer (2’s complement, little endian) 
Audio Data     57344 bytes begins at offset 44 (2c hex) 
               1 channel, 28672 frames 
Sampling Rate  16000.00 Hz 
Duration       1.79 seconds 
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>�@� '��6HDUOV���3RFNHW/LQX[�*LYHV�-DEEHU�,WV�)LUVW�+DQG�KHOG����/LQX[�-RXUQDO��������
KWWS���ZZZ�DFP�RUJ�SXEV�DUWLFOHV�MRXUQDOV�OLQX[�������������HV�D���VHDUOV�D���VHDUOV�KWPO��

>�@� �0RELOH�3KRQH�8VDJH�8S�LQ��������������
KWWS���ZZZ�DGYLVRU�FRP�$UWLFOHV�QVI�DLGS�2/6((�����

>�@� :��)RUXP���:$3�)RUXP���������KWWS���ZZZ�ZDSIRUXP�RUJ���

>�@� :��:��:��&RQVRUWLXP����9RLFH�%URZVHU��$FWLYLW\���������KWWS���ZZZ�Z��RUJ�9RLFH���

>�@� )��5RVH���5RFNHW�0RQVWHU��+RZ�'R&R0R
V�ZLUHOHVV�,QWHUQHW�VHUYLFH�ZHQW�IURP�IDG�WR�SKHQRP���
DQG�WXUQHG�-DSDQ�LQWR�WKH�ILUVW�SRVW�3&�QDWLRQ���LQ�:LUHG��YRO�����������SS�����a�����

>�@� '��$��1RUPDQ��7KH�,QYLVLEOH�&RPSXWHU��&DPEULGJH��0,7�3UHVV��������

>�@� '��+LQGXV��0��6��$FNHUPDQ��6��0DLQZDULQJ��DQG�%��6WDUU���7KXQGHUZLUH��D�ILHOG�VWXG\�RI�DQ�
DXGLR�RQO\�PHGLD�VSDFH���LQ�WKH�SURFHHGLQJV�RI�&6&:��%RVWRQ��0$��������SS�����������

>�@� (��5��3HGHUVHQ�DQG�7��6RNROHU���$520$��$EVWUDFW�5HSUHVHQWDWLRQ�RI�3UHVHQFH�6XSSRUWLQJ�
0XWXDO�$ZDUHQHVV���LQ�WKH�SURFHHGLQJV�RI�$&0�&+,��$WODQWD��*$��������SS����a����

>�@� %��5DPDQ��+��-��:DQJ��-��6��6KLK��$��'��-RVHSK��DQG�5��+��.DW]���7KH�,FHEHUJ�3URMHFW��'HILQLQJ�WKH�
,3�DQG�7HOHFRP�,QWHUVHFWLRQ���,7�3URIHVVLRQDO��SS����a����������
KWWS���LFHEHUJ�FV�EHUNHOH\�HGX�SXEOLFDWLRQV�KWPO��

>��@� &��6FKPDQGW��6��$QJHEUDQQGW��5��/��+\GH��G��+��/XRQJ��DQG�1��6LUDYDUD���,QWHJUDWLQJ�$XGLR�DQG�
7HOHSKRQ\�LQ�D�'LVWULEXWHG�:RUNVWDWLRQ�(QYLURQPHQW���LQ�WKH�SURFHHGLQJV�RI�86(1,;��
1DVKYLOOH��7HQQHVVHH��������SS�����a�����

>��@� ,��7��8QLRQ���,3�7HOHSKRQ\�:RUNVKRS���,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ�,37(/�����
0D\����������KWWS���ZZZ�LWX�LQW�RVJ�VHF�VSX�QL�LSWHO�ZRUNVKRS�LSWHO�GRF��
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