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7KLV�SDSHU�DGGUHVVHV�WKH�DUFKLWHFWXUDO�LVVXHV�RI�SUHVHQWLQJ�LQWHUDFWLYH�WLPHG�PHGLD�WR�GLVWULEXWHG�
DQG�QHWZRUNHG�GHYLFHV��$Q�H[SHULPHQWDO�V\VWHP�ZDV�GHYHORSHG�LQ�ZKLFK�WKH�LQWHUDFWLYH�FRQWHQW�
LV� GRFXPHQWHG� LQ� 6WRU\0/�� DQ� ;0/�EDVHG� ODQJXDJH�� DQG� SUHVHQWHG� WR� PXOWLSOH� LQWHUIDFH�
GHYLFHV� RUJDQL]HG� LQ� DQ� DJHQW�EDVHG� DUFKLWHFWXUH�� 7KH� 6WRU\0/� DOORZV� WKH� VHSDUDWLRQ� RI� WKH�
FRQWHQW� IURP� FRQFUHWH� SK\VLFDO� GHYLFHV�� WKH� GHILQLWLRQ� RI� DEVWUDFW� PHGLD� REMHFWV� DQG� WKH�
DXWRPDWLF�PDSSLQJ� RI� WKH� VDPH� GRFXPHQW� WR� GLIIHUHQW� HQYLURQPHQWV�� ,W� FDQ� VHUYH� DV� D� EDVLF�
IUDPHZRUN�IRU�SUHVHQWLQJ�LQWHUDFWLYH�WLPHG�PHGLD�LQ�D�QHWZRUNHG�HQYLURQPHQW��
.H\ZRUGV�
'LVWULEXWHG�LQWHUIDFHV��WLPHG�PHGLD��LQWHUDFWLYH�FRQWHQW��FRQWHQW�GRFXPHQWDWLRQ�
�� ,1752'8&7,21�
)RU�PDQ\�\HDUV�� WKH�UHVHDUFK�DQG�GHYHORSPHQW�RI� WLPHG�PHGLD�WHFKQRORJLHV�KDYH� LQFUHDVLQJO\�
IRFXVHG� RQ� PRGHOV� IRU� GLVWULEXWHG� PXOWLPHGLD� DSSOLFDWLRQV� >�@>�@�� 7KH� WHUP� �GLVWULEXWHG�
PXOWLPHGLD��UHIHUV�WR�WKH�IDFW�WKDW�WKH�FRQWHQW�VRXUFHV�RI�D�WLPHG�PHGLD�SUHVHQWDWLRQ�WR�WKH�ILQDO�
XVHU�DUH�GLVWULEXWHG�RYHU�D�QHWZRUN��7KLV�SDSHU�KDV�D�GLIIHUHQW�IRFXV�ZKLFK�LV�DERXW�GLVWULEXWHG�
LQWHUIDFHV� LQ� WKH�XVHU
V�KRPH�� UDWKHU� WKDQ� WKH�GLVWULEXWHG�FRQWHQW� WKDW�PD\�EH� UHODWHG� WR�PHGLD�
FRGLQJ�DQG�GHOLYHU\��QHWZRUN�SURWRFROV�DQG�TXDOLW\�RI�VHUYLFH��7KH�ZRUN�SUHVHQWHG�KHUH�IRFXVHV�
RQ� LQWHUIDFH� DUFKLWHFWXUH� LVVXHV�� KRZ� WR� VWUXFWXUH� WKH� V\VWHP� DQG� FRQWHQW� WR� VXSSRUW� VXFK�
GLVWULEXWHG�LQWHUIDFHV�IRU�WLPHG�PHGLD�DSSOLFDWLRQV"��
%\�XVLQJ�SK\VLFDO�LQWHUIDFH�GHYLFHV��D�PRUH�QDWXUDO�HQYLURQPHQW�LQ�ZKLFK�UHDO�OLIH�VWLPXOL�IRU�DOO�
WKH� KXPDQ� VHQVHV� DUH� XVHG�� ZLOO� JLYH� SHRSOH� PRUH� IHHOLQJ� RI� HQJDJHPHQW� >�@�� 0XOWLPHGLD�
FRQWHQW�FDQ�EH�GLVWULEXWHG�WR�VHYHUDO�LQWHUIDFH�GHYLFHV��)RU�H[DPSOH��VFUHHQV�VKRZ�WKH�PDMRU�SDUW�
RI�WKH�DXGLR�YLVXDO�FRQWHQW��VXUURXQG�DXGLR�HTXLSPHQWV�SUHVHQW�WKH�EDFNJURXQG�PXVLF��DPELHQW�
OLJKWV�FUHDWH�KDUPRQLRXV�DWPRVSKHUH��DQG�URERWLF� WR\V�UHQGHU�WKH�H[SUHVVLRQV�DQG�DFWLRQV�RI�D�
FKDUDFWHU�WR�UHDFW�RQ�WKH�PXOWLPHGLD�DSSOLFDWLRQV��
7KH� FDUULHU� IRU� WKLV�ZRUN� LV� WKH�GHYHORSPHQW�RI� DQ� LQWHUDFWLYH� VWRU\WHOOLQJ� DSSOLFDWLRQ� �QDPHG�
72216�� IRU� FKLOGUHQ� �DJH� ������ LQ� WKH� FRQWH[W� RI� 1H[79� SURMHFW� >�@�� $� XVHU�FHQWHUHG�
PHWKRGRORJ\� ZDV� XVHG� IRU� WKH� ILQH�WXQLQJ� RI� WKH� UHTXLUHPHQWV�� %DVHG� RQ� WKHVH� UHILQHG�
UHTXLUHPHQWV��D�FRQFHSWXDO�GHVLJQ�RI�WKH�LQWHUDFWLYH�VWRU\�ZDV�GHYHORSHG�DV�LQSXW�IRU�WKH�V\VWHP�
GHVLJQ��DQG�FXUUHQW�WHFKQRORJLHV�DQG�H[LVWLQJ�DUFKLWHFWXUHV�ZHUH�DOVR�HYDOXDWHG��7KH�GHVLJQ�DQG�
LPSOHPHQWDWLRQ� RI� WKH� V\VWHP� IROORZHG� WKH� 2EMHFW�RULHQWHG� PHWKRGRORJ\�� 7KH� V\VWHP� ZDV�
LPSOHPHQWHG�XVLQJ�D�VSHFLILF�VHW�RI�WHFKQRORJLHV��L�H���H;WHQVLEOH�0DUNXS�/DQJXDJH��;0/��DQG�
-DYD�EDVHG�WHFKQRORJLHV��

J. Hu, “StoryML: Towards Distributed Interfaces for Timed Media,” in Philips Conference InterWebT 2002, Eindhoven, The Netherlands, 2002.
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�� 5(48,5(0(176�
7KH� VWRU\� DQG� LQWHUDFWLRQ� VFHQDULR�ZHUH� FUHDWHG�ZLWK� WKH� FRRSHUDWLRQ� RI� WKH� HQG�XVHUV�� 7KHLU�
LQSXW�ZDV�XVHG�WR�FUHDWH�WKH�LQWHUDFWLYH�VWRU\�DQG�WR�GHYHORS�FRQFHSWXDO�PRGHO�RI�WKH�VWRU\��7R�
FROOHFW�WKLV�LQSXW�XVHU�WULDOV�ZHUH�FRQGXFWHG�>�@��)URP�UDZ�YLGHR�DVVHWV�DQG��'�KDQG�GUDZLQJV�D�
0DFURPHGLD�'LUHFWRU�PRYLH�ZDV�FUHDWHG��7KH�LQWHUDFWLRQ�ZDV�OLPLWHG�WR�D�IHZ�VLPSOH�DFWLYLWLHV��
���� &RQFHSWXDO�PRGHO�RI�72216�
)LJXUH���VKRZV�WKH�FRQFHSWXDO�PRGHO�RI�72216��7KLV�PRGHO�FRQVLVWV�RI�VWRU\OLQHV�DQG�GLDORJV��
7KH�VWRU\OLQHV�FRPSULVH�WKH�QRQ�LQWHUDFWLYH�SDUWV�LQ�WKH�YLGHR�VWUHDP��7KH�GLDORJV�FRPSULVH�WKH�
SDUW� LQ� ZKLFK� WKH� XVHU� FDQ� LQWHUDFW� ZLWK� REMHFWV� LQ� WKH� VWUHDP� WR� PDNH� GHFLVLRQV�� $� GLDORJ�
FRQVLVWV�RI�D�IHHG�IRUZDUG�DQG�D�IHHGEDFN�SDUW�DQG�D�GHFLVLRQ�SRLQW��7KH�DSSOLFDWLRQ�VWDUWV�ZLWK�
DQ� LQWURGXFWLRQ� RU� RSHQLQJ� VHTXHQFH�� IROORZHG� E\� D� VHW�XS� VHTXHQFH� LQ� ZKLFK� WKH� XVHU� FDQ�
FKRRVH�GLIIHUHQW�DSSHDUDQFHV�IRU�WKH�PDLQ�FKDUDFWHU�LQ�WKH�VWRU\��,Q�WKH�PLGGOH�RI�WKH�VHTXHQFH�
WKHUH�DUH�VHYHUDO�GHFLVLRQ�SRLQWV�ZKHUH�WKH�XVHU�FDQ�FKRRVH�IURP�GLIIHUHQW�RSWLRQV�LQ�WKH�VWRU\��
)RU� H[DPSOH�� WR� RSHQ� RQH� RI� WKH� SUHVHQWHG� GLIIHUHQW� GRRUV�� WKH� XVHU� FDQ� NQRFN� RQ� GLIIHUHQW�
EXWWRQV� RQ� D� FRQVROH�� 'LIIHUHQW� GHFLVLRQV� DW� WKH� GHFLVLRQ� SRLQWV�ZLOO� OHDG� WR� VHYHUDO� GLIIHUHQW�
VWRU\OLQHV��7KH�VWRU\�ZLOO�HQG�XS�ZLWK�D�ILQLVKLQJ�VHTXHQFH�LQ�ZKLFK�WKH�VFHQDULR�SURPLVHV�WKDW�
PRUH�HSLVRGHV�DUH�FRPLQJ�RU�WKDW�WKH�ZKROH�VWRU\�KDV�MXVW�ILQLVKHG��
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)LJXUH����&RQFHSWXDO�PRGHO�RI�72216�

���� 7HFKQLFDO�UHTXLUHPHQWV�IRU�WKH�V\VWHP�DUFKLWHFWXUH�
$FFRUGLQJ�WR�WKH�XVHU�UHTXLUHPHQWV�� WKH�V\VWHP�DUFKLWHFWXUH�VKRXOG�HPSKDVL]H�DQG�VXSSRUW� WKH�
IROORZLQJ��
������ 'LVWULEXWHG�LQWHUIDFHV�
,Q� WKH�72216�DSSOLFDWLRQ�� VHYHUDO�GLIIHUHQW�FRPSRQHQWV�FDQ�EH�GLVWLQJXLVKHG�IURP� WKH�XVHU¶V�
SHUVSHFWLYH��)XOO�VFUHHQ�DXGLRYLVXDO�VFHQHV�HQWHUWDLQ�WKH�XVHUV�ZLWK�WKH�VWRU\��,QWHUDFWLYH�REMHFWV�
DUH� SUHVHQW� LQ� WKH� VFHQHV�� ZKLFK� FDQ� OLVWHQ� DQG� UHDFW� WR� WKH� XVHU� LQSXW� WR� SHUVRQDOL]H� WKHLU�
VWRU\OLQHV��*UDSKLF�XVHU�LQWHUIDFHV�FDQ�EH�SUHVHQW�DV�RYHUOD\V�RQ�WRS�RI�WKH�VFHQH��ZKLFK�FDQ�EH�
PHQXV��EXWWRQV��LFRQV�DQG�DUELWUDU\�VKDSHG�YLGHR�FOLSV��RU�D�FRPELQDWLRQ�RI�WKHP��
'LIIHUHQW� LQSXW�DQG�RXWSXW�GHYLFHV�FDQ�EH�XVHG� WR� LQWHUDFW�ZLWK� WKH�FRQWHQW��6LPSOH� VHOHFWLRQV�
DQG� FKRLFHV� FDQ� EH� PDGH� ZLWK� D� UHPRWH� FRQWURO�� ZKLOH� PDVV� GDWD� LQSXW� DQG� FRPSOH[� *8,�
RSHUDWLRQV� FDQ� EH� GRQH� ZLWK� D� UHPRWH� NH\ERDUG� DQG� D� PRXVH�� $� VPDUW� FDUG� FDQ� EH� XVHG� WR�
LGHQWLI\� XVHU� SURILOHV� DQG� WR� IHHG� WKH� DSSOLFDWLRQ� ZLWK� SUHGHILQHG� FRQILJXUDWLRQV�� 7KH� /('�
GLVSOD\�RQ�WKH�IURQW�SDQHO�RI�D�VHW�WRS�ER[�FDQ�SUHVHQW�H[WUD�WH[W�LQIRUPDWLRQ�ZLWK�UHJDUG�WR�WKH�
UHDO�WLPH�VWUHDPHG�FRQWHQW���

J. Hu, “StoryML: Towards Distributed Interfaces for Timed Media,” in Philips Conference InterWebT 2002, Eindhoven, The Netherlands, 2002.
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7KH�DSSOLFDWLRQ�FDQ�DOVR�SOD\�SDUW�RI�WKH�FRQWHQW�DQG�JHW�XVHU�UHVSRQVHV�IURP�VRPH�QHWZRUNHG�
GHYLFHV�LQ�WKH�KRPH�HQYLURQPHQW��7KHVH�GHYLFHV�FRXOG�EH�DV�VLPSOH�DV�D�EL�GLUHFWLRQDO�LQWHUIDFH�
GHYLFH� WKDW� FDQ� SOD\� IHHG�IRUZDUG� DQG� IHHGEDFN� LQIRUPDWLRQ� WKDW� LV� JLYHQ� E\� WKH� DSSOLFDWLRQ��
H�J���DQ�LQWHUDFWLYH�WR\�ZLWK�WRXFK�VHQVRUV�DQG�VRXQG�RXWSXW��7KH\�FDQ�DOVR�EH�DV�VRSKLVWLFDWHG�DV�
URERWV� WKDW� KDYH� WKHLU� RZQ� EHKDYLRUV� DQG� LQWHOOLJHQFH��
)XUWKHUPRUH��D�VHFRQG�VFUHHQ�PD\�EH�XVHG�WR�SUHVHQW�PRUH�
H[WUD� PHGLD� LQIRUPDWLRQ�� IRU� RII�OLQH� FRQILJXUDWLRQ� DQG�
HQWHUWDLQPHQW��D�3&�V\VWHP�FDQ�EH�FRQQHFWHG���
1RW� RQO\� WKH� GHVLJQHUV�� EXW� DOVR� WKH� XVHUV�� KDYH� VXFK� DQ�
LGHD� WR� LQWURGXFH� WDQJLEOH� LQWHUIDFH� GHYLFHV� LQWR� WKH�
72216�DSSOLFDWLRQ��'XULQJ�WKH�XVHU�WULDOV�>�@��.DUROLQD��D�
���\HDU�ROG�JLUO��VXJJHVWHG�D�URERW�DV�WKH�WDQJLEOH�LQWHUIDFH�
GHYLFH� �FI�� )LJXUH� ���� ³$V� ,� XQGHUVWDQG�� WKHUH� ZLOO� EH� D�
VSHFLDO�GHYLFH�VROG�WRJHWKHU�ZLWK�WKH�SURJUDP�WKDW�FDQ�EH�
XVHG� WR�PDNH�FKRLFH��ULJKW"´�6KH�VXJJHVWHG�VRPH�EXWWRQV�
RQ�LWV�KDQGV�DV�WKH�LQSXW�FKDQQHO��DQG�D�WRXFK�VFUHHQ�LQ�LWV�
³EHOO\´�DV�WKH�RXWSXW�FKDQQHO���
������ &RQWH[W�GHSHQGHQW�LQWHUDFWLRQ�
+HUH�WKH�WHUP��FRQWH[W��PHDQV�WKH�HQYLURQPHQW�FRQILJXUDWLRQ��DSSOLFDWLRQ�FRQWH[W��DQG�WKH�XVHU�
SUHIHUHQFHV��
7KH�WDUJHW�V\VWHP�SODWIRUP�FDQ�YDU\�IURP�D�VLPSOH�79�VHW�ZLWK�D�VHW�WRS�ER[��WR�D�FRPSOLFDWHG�
KRPH�QHWZRUN�HQYLURQPHQW��7KH�FRQILJXUDWLRQ�RI�VXFK�DQ�HQYLURQPHQW�LV�G\QDPLF�LQ�ERWK�VSDFH�
DQG� WLPH� GLPHQVLRQV�� 7KH� XVHU� PD\� DFWLYDWH� RU� LQWURGXFH� QHZ� LQWHUIDFH� GHYLFHV� GXULQJ� WKH�
SURJUDP�� 7KH� DSSOLFDWLRQ� KDV� WR� �NQRZ��ZKDW� NLQG� RI� HQYLURQPHQW� LW� LV� UXQQLQJ� RQ� DW� HYHU\�
PRPHQW�DQG�DGMXVW�LWVHOI�WR�ILW�WKH�HQYLURQPHQW�RQ�WKH�IO\��
7KH�ZD\�RI� LQWHUDFWLRQ�PD\�DOVR�GHSHQG�RQ� WKH�DSSOLFDWLRQ� FRQWH[W��)RU� H[DPSOH�� LQ�RUGHU� WR�
LOOXPLQDWH�D�GDUN�URRP�LQ�WKH�YLUWXDO�ZRUOG�FUHDWHG�E\�WKH�DSSOLFDWLRQ��D�XVHU�FDQ�DFWXDOO\�VLPSO\�
VZLWFK�RQ�D�UHDO�OLJKW�LQVWHDG�RI�SUHVVLQJ�XS�RU�GRZQ�EXWWRQV�RQ�D�UHPRWH�FRQWURO���
+RZHYHU�� WKH�XVHU�PD\�VWLOO� FKRRVH� WKH�UHPRWH�FRQWURO�EHFDXVH�KH�VKH�GRHVQ
W� OLNH� WR� WXUQ� WKH�
OLJKW�RQ��HYHQ� WKRXJK� WKHUH� LV� VXFK� D� OLJKW�DYDLODEOH��7KH�XVHU�� QRW� WKH� V\VWHP��GHFLGHV�ZKLFK�
ZD\�RI�LQWHUDFWLRQ�LV�SUHIHUUHG�WKURXJKRXW�WKH�LQWHUDFWLYH�SURJUDP��
������ 6\QFKURQL]HG�PHGLD�DQG�LQWHUDFWLRQ�
,Q�DQ�LQWHUDFWLYH�PHGLD�DSSOLFDWLRQ��QRW�RQO\�WKH�PHGLD��EXW�DOVR�WKH�LQWHUDFWLRQV�DUH�WLPHG�DQG�
VKRXOG�EH� V\QFKURQL]HG�ZLWK� HDFK�RWKHU�� LQ� DQ� HQYLURQPHQW�ZKLFK� FRQVLVWV�RI�PDQ\� LQWHUIDFH�
GHYLFHV�� 0XOWLSOH� UHSUHVHQWDWLRQV� RI� WKH� FRQWHQW� RU� LWV� SDUWV� VKRXOG� EH� GLVWULEXWHG� DQG�
V\QFKURQL]HG�RQ�WKHVH�GHYLFHV�DFFRUGLQJ�WR�WKHLU�QDWXUH�DQG�WKH�DSSOLFDWLRQ�VHPDQWLFV��$�WLPH�
GHSHQGHQW� FKDQJH�SURSDJDWLRQ�PHFKDQLVP� LV�QHHGHG� IRU� WKH�XVHU�V\VWHP� LQWHUDFWLRQ� WR�HQVXUH�
WKDW� DOO� FRQFHUQHG� V\VWHP� FRPSRQHQWV� DUH� QRWLILHG� RI� FKDQJHV� WR� WKH� FRQWHQW� RU� WKH�
FRQILJXUDWLRQ��DW�WKH�ULJKW�PRPHQWV�LQ�WLPH���
���� :KHQ�WHFKQRORJLHV�PHHW�WKH�UHTXLUHPHQWV�
������ 0HGLD�DSSOLFDWLRQ�GRFXPHQWDWLRQ�
7KH� UHTXLUHPHQW� IRU� GLVWULEXWHG� LQWHUIDFHV� FKDOOHQJHV� PHGLD� GRFXPHQWDWLRQ� WHFKQRORJLHV�� ,W�
UHTXLUHV�WKDW�WKH�GRFXPHQWDWLRQ�WHFKQRORJ\�LV�DEOH�WR�GHDO�ZLWK�WKH�GLVWULEXWLRQ�RI�WKH�LQWHUDFWLRQ�
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)LJXUH����.DUROLQD
V�URERW�

J. Hu, “StoryML: Towards Distributed Interfaces for Timed Media,” in Philips Conference InterWebT 2002, Eindhoven, The Netherlands, 2002.
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DQG� WKH�PHGLD� REMHFWV�� LQ� DQ� HQYLURQPHQW�ZKLFK� FRQVLVWV� RI�PXOWLSOH� LQWHUDFWRUV�� 7KH�%LQDU\�
)RUPDW� IRU� 6FHQHV� �%,)6�� EDVHG� 03(*��>�@� GRFXPHQWDWLRQ� HPSKDVL]HV� WKH� FRPSRVLWLRQ� RI�
PHGLD�REMHFWV�RQ�RQH�UHQGHULQJ�GHYLFH��,W�GRHVQ¶W�WDNH�WKH�PXOWLSOH�LQWHUDFWRUV�LQWR�DFFRXQW��QRU�
GRHV�LW�KDYH�D�QRWDWLRQ�IRU�GLVWULEXWHG�LQWHUIDFHV��60,/�����LQWURGXFHV�WKH�0XOWL:LQGRZ/D\RXW�
PRGXOH��ZKLFK�FRQWDLQV�HOHPHQWV�DQG�DWWULEXWHV�SURYLGLQJ�IRU�FUHDWLRQ�DQG�FRQWURO�RI�PXOWLSOH�
WRS� OHYHO� ZLQGRZV� >�@�� 7KLV� LV� YHU\� SURPLVLQJ� DQG� FRPHV� FORVHU� WR� WKH� UHTXLUHPHQWV� RI�
GLVWULEXWHG� FRQWHQW� LQWHUDFWLRQ�� $OWKRXJK� WKHVH� WRS� OHYHO� ZLQGRZV� DUH� VXSSRVHG� WR� EH� RQ� WKH�
VDPH�UHQGHULQJ�GHYLFH��WKH\�FDQ�WR�VRPH�H[WHQW��EH�UHFRJQL]HG�DV�VRIWZDUH�LQWHUIDFH�FRPSRQHQWV�
ZKLFK�KDYH�WKH�VDPH�FDSDELOLW\���
7KH� 72216� DSSOLFDWLRQ� LQWHQGV� WR� PDNH� XVH� RI� PXOWLSOH� LQWHUIDFH� GHYLFHV� ZLWK� GLIIHUHQW�
FDSDELOLWLHV�� L�H��� DQ� DXGLRYLVXDO� GHYLFH� DQG� D� WDQJLEOH� LQWHUIDFH� GHYLFH�� ,Q� WKLV� VHQVH�� QHLWKHU�
03(*���QRU�60,/�FDQ�IXOO\�VDWLVI\�WKH�UHTXLUHPHQWV��
������ ,QWHUIDFH�DUFKLWHFWXUHV�
���)XWXUH�79�
,Q�>�@��D�W\SLFDO�XVHU�LQWHUIDFH�VWUXFWXUH�IRU�GLJLWDO�79�DSSOLFDWLRQV�LV�LQWURGXFHG��,W�LQFOXGHV�QRW�
RQO\� JUDSKLFV� EXW� DOVR� WLPHG�PHGLD�� )LJXUH� �� LOOXVWUDWHV� WKLV� EDVLF� XVHU� LQWHUIDFH� VWUXFWXUH� IRU�
LQWHUDFWLYH�WHOHYLVLRQ�VHUYLFHV�RU�DSSOLFDWLRQV�RQ�D�VHW�WRS�ER[��7KH�XVHU�LQWHUIDFH�LV�FRPSRVHG�
RI�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��DQG�EURDGFDVWLQJ�FRQWHQW��7KH�*8,�LQFOXGHV�JUDSKLFV�DQG�XVHU�
LQSXW�DV�WKH�VR�FDOOHG�/RRN�	�)HHO���
,Q� WKLV� VWUXFWXUH�� KRZHYHU�� WKH� *8,� LV� QRW� SDUW� RI� WKH� FRQWHQW�� 7KH� XVHU�PD\� VHOHFW� GLIIHUHQW�
FRQWHQW�E\�PDQLSXODWLQJ�*8,�ZLGJHWV��7KLV�LQWHUDFWLRQ�GRHV�QRW�HQDEOH�GLUHFW�PDQLSXODWLRQ�RI�
DQ\WKLQJ� LQVLGH� WKH� FRQWHQW��7KH� FRQWHQW� SURGXFHU� DQG� VHUYLFH� SURYLGHU� VHUYH� WKH� FRQWHQW� DQG�
FRQWHQW�UHODWHG�LQIRUPDWLRQ��+RZ�WKH�LQWHUIDFH�VKRXOG�ORRN�OLNH�DQG�KRZ�WKH�XVHU�FDQ�RSHUDWH�LW�
GHSHQG�RQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�ORFDO�SODWIRUP��

�
)LJXUH����6WUXFWXUH�RI�WKH�XVHU�LQWHUIDFH�LQ�GLJLWDO�79�>�@�

7KLV� VWUXFWXUH� KDV� QR� SRVVLELOLWLHV�ZKDWVRHYHU� IRU� FRQWHQW� SUHVHQWDWLRQ� RQ� QHWZRUNHG�PXOWLSOH�
GHYLFHV� DQG� GLVWULEXWHG� LQWHUIDFHV�� QRU� IRU� V\QFKURQL]DWLRQ� EHWZHHQ� WKH� PHGLD� DQG� WKH�
LQWHUDFWLRQ��
���,PPHUVLYH�EURDGFDVW�

J. Hu, “StoryML: Towards Distributed Interfaces for Timed Media,” in Philips Conference InterWebT 2002, Eindhoven, The Netherlands, 2002.
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,PPHUVLYH�EURDGFDVW�LV�D�JHQHULF�WHUP�IRU�LQWHUDFWLYH�PXOWLPHGLD�DSSOLFDWLRQV�PDLQO\�WDUJHWLQJ�
HQKDQFHG� GLJLWDO� WHOHYLVLRQ� SURJUDPV� >�@�� $Q� ³LPPHUVLYH� EURDGFDVW´� DSSOLFDWLRQ� IRU� VSRUWV�
HYHQWV� LV� SUHVHQWHG� LQ� >��@�� ,Q� WKLV� DSSOLFDWLRQ�� WKH� FRQVXPHU� FDQ� FRPSRVH� KLV� RZQ� SHUVRQDO�
SURJUDP�IURP�D�YDULHW\�RI�VWUHDPV�RI�DXGLRYLVXDO�DQG�JUDSKLFV�GDWD��&RQFHSWXDOO\��YLGHR�FOLSV��
WH[W� DQG� JUDSKLFV� DUH� RYHUODLG� RQ� WRS� RI� WKH� 79� SURJUDP� WR� SURYLGH� D� ULFKHU� DQG� PRUH�
FRPSHOOLQJ�H[SHULHQFH�IRU�WKH�YLHZHU���

�

)LJXUH�����,PPHUVLYH�EURDGFDVW��FRPSRQHQWV�
7KH� FRPSRQHQWV� RI� DQ� ³LPPHUVLYH� EURDGFDVW´� DSSOLFDWLRQ� FDQ� EH� FDWHJRUL]HG� LQWR� FRQWHQW�
SUHVHQWDWLRQ�FRPSRQHQWV��YLHZV��KLJKOLJKWV�DQG�WKH�RYHUOD\��DQG�FRQWHQW�QDYLJDWLRQ�FRPSRQHQWV�
�FI��)LJXUH�����&RPSDUHG�WR�WKH�VWUXFWXUH�VKRZQ�LQ�)LJXUH����KHUH�WKH�XVHU�LQWHUIDFH�FRPSRQHQWV�
DUH�D�SDUW�RI�WKH�EURDGFDVWLQJ�FRQWHQW��7KH�XVHU�LQWHUDFWLRQ�ZLOO�LQIOXHQFH�WKH�SUHVHQWDWLRQ�RI�WKH�
OLYH�RU�VWRUHG�FRQWHQW��RU�FRQWHQW�UHODWHG�LQIRUPDWLRQ��
7KLV�VWUXFWXUH�GRHVQ¶W� WDNH� LQWR�DFFRXQW� WKH�GLVWULEXWHG�SUHVHQWDWLRQ�DQG� LQWHUDFWLRQ�HLWKHU�7KH�
XVHU�LQWHUDFWLRQ�UHPDLQV�DW�WKH�OHYHO�RI�FRQWHQW�QDYLJDWLRQ��ZKLFK�FDQ�QRW�FKDQJH�GLUHFWO\�ZKDW�LV�
LQ�WKH�FRQWHQW��
,Q� VKRUW�� WKH� FXUUHQW� WHFKQRORJLHV�GHVFULEHG� DERYH� FDQ�KDUGO\� VDWLVI\� WKH� UHTXLUHPHQWV� IRU� WKH�
GLVWULEXWHG�PHGLD�SUHVHQWDWLRQ�DQG�LQWHUDFWLRQ��)RU�WKLV�ZH�QHHG�D�GLIIHUHQW�DSSURDFK���
�� 6725<0/�
7R�VDWLVI\�WKH�UHTXLUHPHQWV��WKH�ILUVW�TXHVWLRQ�ZKLFK�KDV�WR�EH�DQVZHUHG�LV�KRZ�WR�GHVFULEH�VXFK�
DQ�LQWHUDFWLYH�VWRU\�WKDW�ZLOO�EH�SOD\HG�LQ�D�GLVWULEXWHG�HQYLURQPHQW��7KH�H[LVWLQJ�RSHQ�VWDQGDUGV�
FDQ� QRW� WDNH� PRUH� WKDQ� RQH� PXOWLPHGLD� WHUPLQDO� LQWR� DFFRXQW�� 7KH\� GRQ¶W� GHVFULEH� DQ�
HQYLURQPHQW� LQ� ZKLFK� PXOWLSOH� GLVWULEXWHG� LQWHUIDFHV� DUH� LQFRUSRUDWHG� LQVWHDG� RI� RQO\� RQH�
PXOWLPHGLD�WHUPLQDO��7R�DFFRXQW�IRU�WKLV�SUREOHP��D�GHVFULSWLRQ�ODQJXDJH�ZDV�GHYHORSHG��7KLV�
ODQJXDJH�� 6WRU\� 0DUNXS� /DQJXDJH� �6WRU\0/��� LV� DQ� ;0/� EDVHG� VSHFLILFDWLRQ� ODQJXDJH� IRU�
LQWHUDFWLYH�VWRULHV�ZKLFK�DLPV�DW�D�WHFKQLFDO�VROXWLRQ�IRU�WKH�LQWHUDFWLYH�VWRU\�UHSUHVHQWDWLRQ��,W�
FDQ�GHVFULEH�KRZ�FRQWHQW�FDQ�EH�VHUYHG��UHFHLYHG��DQG�SURFHVVHG�RYHU�WKH�QHWZRUN�DQG�ILQDOO\�
SOD\HG�LQ�D�GLVWULEXWHG�HQYLURQPHQW���
���� (QYLURQPHQW�DQG�LQWHUDFWRUV�
7KH� LQWHUDFWLYH� VWRU\� ZLOO� EH� SOD\HG� LQ� DQ� HQYLURQPHQW� ZKLFK� FRQVLVWV� RI� PDQ\� QHWZRUNHG�
GHYLFHV�� VXFK� DV� DXGLRYLVXDO� VFUHHQV�� VXUURXQGLQJ� DXGLRV� V\VWHPV�� DPELHQW� OLJKWV�� DQG� URERWLF�
WR\V��7KHVH�GHYLFHV�DUH�DEVWUDFWHG�DV�,QWHUDFWRUV�
$Q� ,QWHUDFWRU� LV� D� VHOI�FRQWDLQHG� HQWLW\� ZKLFK� KDV� DQ� H[SHUWLVH� RI� GDWD� SURFHVVLQJ� DQG� XVHU�
LQWHUDFWLRQ��,WV�LQSXW�DQG�RXWSXW�IDFLOLWLHV�IRUP�DQ�LQWHUIDFH�ZLWK�ZKLFK�D�XVHU�FDQ�LQWHUDFW��,W�LV�
DEOH� WR� DEVWUDFW� WKH� XVHU� LQSXWV� DV� HYHQWV� DQG� WR� FRPPXQLFDWH� ZLWK� RWKHU� LQWHUDFWRUV�� $Q�
,QWHUDFWRU�FDQ�EH�SUHVHQW�LQ�DQ�HQYLURQPHQW�DV�D�VRIWZDUH�HQWLW\��DOLYH�LQ�D�FRPSXWHU�V\VWHP�RU�
HPERGLHG�LQ�D�KDUGZDUH�GHYLFH���
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$Q� (QYLURQPHQW� LV� WKHQ� GHILQHG� DV� D� G\QDPLF� FRQILJXUDWLRQ� RI� PDQ\� ,QWHUDFWRUV�� 7KH�
(QYLURQPHQW�DVVLJQV�GLIIHUHQW� WDVNV� WR�HDFK�RI� WKH� ,QWHUDFWRUV�DFFRUGLQJ� WR� WKH�GHILQLWLRQ�RI�D�
VWRU\�VFULSW��IRU�H[DPSOH��UHQGHULQJ�PHGLD�REMHFWV��UHSRUWLQJ�WKH�XVHU�UHVSRQVHV�GXULQJ�GLIIHUHQW�
SHULRGV�RI�WLPH��
$Q� LPSOHPHQWDWLRQ� RI� WKH� 72216� DSSOLFDWLRQ� SUHVHQWHG� ODWHU� LQ� WKLV� SDSHU� UHTXLUHV� WKDW� DQ�
(QYLURQPHQW�VKRXOG�KDYH�DW�OHDVW�WZR�SK\VLFDO�,QWHUDFWRUV��DQ�DXGLRYLVXDO�VFUHHQ�DQG�D�URERWLF�
WR\��:KHQ�WKH�URERWLF�WR\�GRHVQ¶W�H[LVW�LQ�WKH�(QYLURQPHQW��D�VRIWZDUH�DJHQW�LV�LPSOHPHQWHG�DV�
DQ�DOWHUQDWLYH�IRU�LWV�KDUGZDUH�FRXQWHUSDUW��
���� 0HGLD�2EMHFWV�
6WRU\OLQHV��IHHG�IRUZDUG�DQG�IHHGEDFN�FRPSRQHQWV�DUH�DOO�WLPHG�PHGLD�REMHFWV��$�WLPHG�PHGLD�
REMHFW� LV� GHILQHG� DV� D� GDWD� VWUHDP� ZKLFK� FDQ� EH� UHQGHUHG� E\� DQ\� RI� WKH� LQWHUDFWRUV� LQ� WKH�
HQYLURQPHQW��DQG�FDQ�EH�SHUFHLYHG�E\�D�XVHU�YLD�DQ\�RU�PDQ\�FKDQQHOV�RI�SHUFHSWLRQ���
6WRU\OLQHV��IHHG�IRUZDUG�DQG�IHHGEDFN�FRPSRQHQWV�DUH�DOO�WLPHG�PHGLD�REMHFWV��$�WLPHG�PHGLD�
REMHFW� LV� GHILQHG� DV� D� GDWD� VWUHDP� ZKLFK� FDQ� EH� UHQGHUHG� E\� DQ\� RI� WKH� ,QWHUDFWRUV� LQ� WKH�
(QYLURQPHQW�� 7KH\� FDQ� EH� SHUFHLYHG� E\� XVHUV� LQ� GLIIHUHQW� ZD\V�� $V� LWV� GHILQLWLRQ� LPSOLHV�� D�
WLPHG� PHGLD� REMHFW� FDQ� EH� UDWKHU� DEVWUDFW�� IRU� H[DPSOH�� H[SUHVVLRQV�� EHKDYLRUV�� DQG� HYHQ�
HPRWLRQV��FDQ�EH�GHILQHG�DV�D�PHGLD�REMHFW�DV�ORQJ�DV�LW�FDQ�EH�UHFRJQL]HG�DQG�UHQGHUHG�E\�DQ�
,QWHUDFWRU�� ,Q� >��@�� LW� ZDV� VKRZQ� WKDW� DEVWUDFW� H[SUHVVLRQV� UHSUHVHQWLQJ� HPRWLRQV� FRXOG� EH� DV�
FRQYLQFLQJ� DV�QDWXUDO� KXPDQ� IDFHV� WR� FRQYH\� D�PHDQLQJ� WR�XVHUV�� � �7KH�DEVWUDFWLRQ�RI�PHGLD�
REMHFWV�SURYLGHV�SRVVLELOLWLHV�IRU�WKH�FRQWHQW�SURGXFHU�WR�GHVFULEH�D�VWRU\�DW�D�KLJK�OHYHO�ZLWKRXW�
NQRZLQJ� WKH� GHWDLOV� RI� WKH� HQYLURQPHQW� FRQILJXUDWLRQ�� H�J��� D� FRQWHQW� SURGXFHU� FDQ� VSHFLI\� D�
URERW�WR�VKRZ�WKH�
KDSSLQHVV
�EHKDYLRU�ZLWKRXW�WKH�QHHG�WR�NQRZ�ZKHWKHU�WKHUH�LV�D�URERW�SUHVHQW�
LQ�WKH�(QYLURQPHQW�RU�QRW��DQG�LI�WKHUH�LV�RQH�SUHVHQW��KRZ�WKLV�URERW�ZLOO�VKRZ�WKH�
KDSSLQHVV
�
EHKDYLRU��,W�VROHO\�GHSHQGV�RQ�WKH�FRQILJXUDWLRQ�RI�WKH�(QYLURQPHQW�DQG�WKH�LPSOHPHQWDWLRQ�RI�
WKH�URERW��

�
)LJXUH����6WRU\0/�REMHFW�PRGHO�

6WRU\0/�UHIOHFWV�GLUHFWO\�PDQ\�FRQFHSWV�IURP�WKH�REMHFW�RULHQWHG�PRGHO��FI��)LJXUH�����7KH�
PDMRU�REMHFWLYH�RI�GRLQJ�VR�LV�WR�PDNH�6WRU\0/�DQ�HDV\�DXWKRULQJ�ODQJXDJH�IRU�FRQWHQW�
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SURGXFHUV��,W�SURYLGHV�D�KLJKHU�OHYHO�RI�DEVWUDFWLRQ�ZKLFK�LV�LQGHSHQGHQW�RI�PHGLD�UHSUHVHQWDWLRQ�
WHFKQRORJLHV��7KH�GHWDLOHG�GHILQLWLRQ�FDQ�EH�IRXQG�LQ�>��@�RU�>��@���
���� $Q�([DPSOH�
7KH�IROORZLQJ�6WRU\0/�GRFXPHQW��)LJXUH����UHSUHVHQWV�D�79�VKRZ�LQ�ZKLFK�WZR�,QWHUDFWRUV�DUH�
LQYROYHG��L�H���DQ�DXGLRYLVXDO�VFUHHQ�DQG�D�WR\�URERW�7RQ\��7RQ\�ZLOO�EH�µZRNHQ�XS¶����VHFRQGV�
DIWHU� WKH� VKRZ�KDV�VWDUWHG��7KH�XVHU�ZLOO�EH� LQYLWHG� WR�KHOS� WKH�PDLQ�FKDUDFWHU� LQ� WKH� VKRZ�WR�
PDNH�D�GHFLVLRQ��IRU�H[DPSOH�³OHIW´�RU�³ULJKW´��DW�D�FHUWDLQ�SHULRG�RI�WLPH�E\�SOD\LQJ�ZLWK�7RQ\���

�
���� 7LPHOLQH�
,Q�6WRU\0/��PHGLD�REMHFWV�DQG�LQWHUDFWLRQ�GLDORJXHV�UHIHU�WR�DQ�LPSOLFLW�WLPHOLQH�E\�VSHFLI\LQJ�
WKHLU�VWDUWLQJ�DQG�VWRSSLQJ�SRLQW� LQ� WLPH��7KH�PHWDSKRU�EHKLQG� LW� FDQ�EH�HDVLO\�XQGHUVWRRG�E\�
FRPSDULQJ�ZLWK�WKH�FRQFHSWXDO�PRGHO�RI�WKH�LQWHUDFWLYH�VWRU\��6\QFKURQL]LQJ�REMHFWV�E\�PHDQV�
RI�D�WLPHOLQH�DOORZV�D�YHU\�JRRG�DEVWUDFWLRQ�IURP�WKH�LQWHUQDO�VWUXFWXUH�RI�VLQJOH�PHGLXP�REMHFWV�
DQG� FRPSRVLWH� PXOWLPHGLD� REMHFWV�� 'HILQH� WKH� EHJLQQLQJ� RI� D� YLGHR� SUHVHQWDWLRQ� WR� DQ�
DXGLRYLVXDO�LQWHUDFWRU�LQ�D�VWRU\�UHTXLUHV�QR�NQRZOHGJH�RI�WKH�UHODWHG�YLGHR�IUDPHV��7KH�WLPHOLQH�
DSSURDFK�LV�WKHUHIRUH�TXLWH�LQWXLWLYH�DQG�HDV\�WR�XVH�LQ�DXWKRULQJ�VLWXDWLRQV��
�� ,03/(0(17,1*�7+(�6725<0/�3/$<(5�
6WRU\0/� KDV� EHHQ� GHILQHG� DV� D� VROXWLRQ� IRU� LQWHUDFWLYH� VWRU\� GRFXPHQWDWLRQ�� LQ� ZKLFK� WKH�
GLVWULEXWHG�SUHVHQWDWLRQ�HQYLURQPHQW�KDV�EHHQ�WDNHQ�LQWR�DFFRXQW��1RZ�WKH�WDVN�LV�WR�GHVLJQ�DQ�
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DSSURSULDWH� VRIWZDUH� DUFKLWHFWXUH� IRU� WKH� 6WRU\0/� SOD\HU�� :H� FKRRVH� WKH� 3$&� EDVHG�
DUFKLWHFWXUH��
���� 3$&�RU�09&"�
0DQ\�LQWHUIDFH�DUFKLWHFWXUHV�KDYH�EHHQ�GHYHORSHG�DORQJ�WKH�OLQHV�RI�WKH�REMHFW�RULHQWHG�DQG�WKH�
HYHQW� SURFHVVLQJ� SDUDGLJPV�� 09&� �0RGHO�9LHZ�&RQWUROOHU�� DQG� 3$&� �3UHVHQWDWLRQ�
$EVWUDFWLRQ�&RQWURO��DUH�WKH�PRVW�SRSXODU�DQG�RIWHQ�XVHG�RQHV�>��@���
7KH�09&�PRGHO� LV� DQ� DJHQW�EDVHG� DUFKLWHFWXUH�� ,W� GLYLGHV� DQ� DJHQW� LQWR� WKUHH� FRPSRQHQWV��
PRGHO��YLHZ�DQG�FRQWUROOHU��ZKLFK�UHVSHFWLYHO\�GHQRWHV�SURFHVVLQJ��RXWSXW�DQG�LQSXW��7KH�PRGHO�
FRPSRQHQW�HQFDSVXODWHV�FRUH�GDWD�DQG�IXQFWLRQDOLW\��9LHZ�FRPSRQHQWV�GLVSOD\� LQIRUPDWLRQ� WR�
WKH�XVHU��$�9LHZ�REWDLQV�WKH�GDWD�IURP�WKH�PRGHO��7KHUH�FDQ�EH�PXOWLSOH�YLHZV�RI�WKH�PRGHO��
(DFK�YLHZ�KDV�DQ�DVVRFLDWHG�FRQWUROOHU�FRPSRQHQW��&RQWUROOHUV�UHFHLYH�LQSXW��XVXDOO\�DV�HYHQWV�
WKDW�HQFRGH�KDUGZDUH�VLJQDOV�IURP�D�NH\ERDUG��D�PRXVH�RU�D�UHPRWH�FRQWURO���
,Q� WKH�3$&�DUFKLWHFWXUH�� DQ� DJHQW�KDV� D�SUHVHQWDWLRQ� FRPSRQHQW� IRU� LWV� SHUFHLYDEOH� LQSXW� DQG�
RXWSXW�EHKDYLRU��DQ�DEVWUDFWLRQ�IRU�LWV�IXQFWLRQ�FRUH��DQG�D�FRQWURO�WR�H[SUHVV�GHSHQGHQFLHV��7KH�
FRQWURO� RI� DQ� DJHQW� LV� LQ� FKDUJH� RI� WKH� FRPPXQLFDWLRQ� ZLWK� RWKHU� DJHQWV� DQG� RI� H[SUHVVLQJ�
GHSHQGHQFLHV�EHWZHHQ�WKH�DEVWUDFW�DQG�WKH�SUHVHQWDWLRQ�FRPSRQHQWV�RI� WKH�DJHQW�� ,Q�3$&�� WKH�
DEVWUDFWLRQ� DQG� SUHVHQWDWLRQ� FRPSRQHQWV� RI� WKH� DJHQWV� DUH� QRW� DXWKRUL]HG� WR� GLUHFWO\�
FRPPXQLFDWH�ZLWK�HDFK�RWKHU�RU�ZLWK� WKHLU�FRXQWHUSDUWV�RI�RWKHU�DJHQWV��'HSHQGHQFLHV�RI�DQ\�
VRUW�DUH�FRQYH\HG�YLD�WKH�FRQWUROV�RI�WKH�DJHQWV��7KH�LQWHUDFWLYH�DSSOLFDWLRQ�LV�PRGHOHG�DV�D�VHW�
RI�3$&�DJHQWV�ZKRVH�FRPPXQLFDWLRQ�VFKHPH�IRUPV�D�KLHUDUFK\�>��@��FI��)LJXUH�����

� �� � ��

� ��

� ��

� ��

�
)LJXUH����+LHUDUFK\�RI�3$&�DJHQWV�>��@�

7KH�3$&�EDVHG�DUFKLWHFWXUH�LV�PRUH�VXLWDEOH�IRU�WKH�6WRU\0/�SOD\HU�WKDQ�09&��EHFDXVH�RI�WKH�
IROORZLQJ�UHDVRQV��

•� 6WRU\0/�LQYROYHV�LQGHSHQGHQW�GHYLFHV�DV�SK\VLFDO�LQWHUDFWRUV��,W�VKRXOG�KDYH�WKH�DELOLW\�WR�
DGDSW� WR� WKH� FKDQJLQJ� FRQILJXUDWLRQ��3$&�FDQ� VDWLVI\� WKHVH� UHTXLUHPHQWV�E\� VHSDUDWLQJ� VHOI�
UHOLDQW� VXEWDVNV� RI� D� V\VWHP� LQWR� FRRSHUDWLQJ� EXW� ORRVHO\�FRXSOHG� DJHQWV�� ,QGLYLGXDO� 3$&�
DJHQWV� SURYLGH� WKHLU� RZQ� KXPDQ�FRPSXWHU� LQWHUDFWLRQ�� 7KLV� DOORZV� WKH� GHYHORSPHQW� RI� D�
GHGLFDWHG�GDWD�PRGHO�DQG�XVHU�LQWHUIDFH�IRU�HDFK�VHPDQWLF�FRQFHSW�RU�WDVN�ZLWKLQ�WKH�V\VWHP��
3$&�DJHQWV�FDQ�EH�GLVWULEXWHG�HDVLO\�WR�GLIIHUHQW�WKUHDGV��SURFHVVHV�RU�PDFKLQHV���
•� 7KH� 3$&� EDVHG� DUFKLWHFWXUH� HPSKDVL]HV� WKH� FRPPXQLFDWLRQ� DQG� FRRSHUDWLRQ� EHWZHHQ�
DJHQWV� ZLWK� D� PHGLDWLQJ� FRQWURO� FRPSRQHQW�� ,W� LV� FUXFLDO� WR� KDYH� VXFK� D� PHFKDQLVP� IRU� D�
GLVWULEXWHG� DSSOLFDWLRQ� OLNH� WKH� 6WRU\0/� SOD\HU�� ,Q� WKH� 3$&� DUFKLWHFWXUH�� DOO� DJHQWV�
FRPPXQLFDWH�ZLWK� HDFK� RWKHU� YLD� WKHLU� FRQWURO� FRPSRQHQW�ZLWK� D� SUH�GHILQHG� LQWHUIDFH�� 6R��
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H[LVWLQJ� DJHQWV� FDQ� G\QDPLFDOO\� UHJLVWHU� QHZ� 3$&� DJHQWV� WR� WKH� V\VWHP� WR� HQVXUH�
FRPPXQLFDWLRQ�DQG�FRRSHUDWLRQ��
•� 7KH�LQSXW�DQG�RXWSXW�FKDQQHO�RI�WKH�LQGLYLGXDO�LQWHUDFWRUV�LQ�6WRU\0/�DUH�RIWHQ�FRXSOHG��
,Q� WKH�09&� DUFKLWHFWXUH�� FRQWUROOHU� DQG� YLHZ� DUH� VHSDUDWH� EXW� FORVHO\�UHODWHG� FRPSRQHQWV��
ZKHUHDV�WKH�3$&�DUFKLWHFWXUH�WDNHV�WKLV�LQWLPDWH�UHODWLRQVKLS�EHWZHHQ�WKHVH�WZR�FRPSRQHQWV�
LQWR� DFFRXQW� DQG� FRQVLGHUV� WKH� XVHU� DFFHVVLEOH� SDUW� RI� WKH� V\VWHP� DV� RQH� SUHVHQWDWLRQ�
FRPSRQHQW��
•� 7KH�6WRU\0/�SOD\HU�KDV�WR�IDFLOLWDWH�FRQWHQW�EDVHG�LQWHUDFWLRQ��ZKLFK�PHDQV�WKDW�WKH�XVHU�
FDQ�LQWHUDFW�ZLWK�LQWHUDFWLYH�PHGLD�REMHFWV�LQ�WKH�FRQWHQW��7KH�PHGLD�REMHFWV�DQG�WKH�DWWDFKHG�
SRVVLEOH�RSHUDWLRQ�DUH�RIWHQ�GRFXPHQWHG�WRJHWKHU�DV�DQ�HQWLW\��ZKLFK�ZLOO�EH�UHQGHUHG�E\�RQH�
RI�WKH�LQWHUDFWRUV��$W�D�FRQFHSWXDO�OHYHO��WKLV�UHTXHVW�FDQ�EH�HDVLO\�DVVLJQHG�WR�WKH�SUHVHQWDWLRQ�
FRPSRQHQW� RI� WKLV� LQWHUDFWRU�� 6HSDUDWLQJ� WKH� DWWDFKHG� RSHUDWLRQ� IURP� WKH�PHGLD� REMHFW� ZLOO�
LQFUHDVH�WKH�FRPSOH[LW\��

���� ([WHQGLQJ�3$&�IRU�WLPHG�PHGLD�
7KH� RYHUKHDG� LQ� WKH� FRPPXQLFDWLRQ� EHWZHHQ� 3$&� DJHQWV� PD\� LPSDFW� WKH� HIILFLHQF\� RI� WKH�
V\VWHP�� )RU� H[DPSOH�� LI� D� ERWWRP�OHYHO� DJHQW� UHWULHYHV� GDWD� IURP� WKH� WRS�OHYHO� DJHQW�� DOO� WKH�
LQWHUPHGLDWH�OHYHO�DJHQWV�DORQJ� WKH�SDWK�IURP� WKH�ERWWRP� WR� WKH� WRS�RI� WKH�3$&�KLHUDUFK\�DUH�
LQYROYHG� LQ� WKLV�GDWD� WUDQVSRUWDWLRQ�� ,I� DJHQWV� DUH�GLVWULEXWHG��GDWD� WUDQVIHU� DOVR� UHTXLUHV� LQWHU�
SURFHVV� FRPPXQLFDWLRQ�� WRJHWKHU� ZLWK� PDUVKDOLQJ�� XQ�PDUVKDOLQJ�� IUDJPHQWDWLRQ� DQG� UH�
DVVHPEOLQJ�RI�GDWD�>��@��
7R�RYHUFRPH�WKLV�SRWHQWLDO�SLWIDOO��WKH�6WRU\0/�SOD\HU�H[WHQGV�WKH�DEVWUDFWLRQ�FRPSRQHQW��)RU�
WLPHG�PHGLD��HDFK�DEVWUDFWLRQ�FRPSRQHQW�LV�DOVR�FRQVLGHUHG�DV�D�PHGLD�SURFHVVRU��ZKLFK�WDNHV�D�
0HGLD6RXUFH� DV� LQSXW�� SHUIRUPV� VRPH� SURFHVVLQJ� RQ� WKH� PHGLD� GDWD�� DQG� WKHQ� RXWSXWV� WKH�
SURFHVVHG� PHGLD� GDWD�� ,W� FDQ� VHQG� WKH� RXWSXW� GDWD� WR� D� SUHVHQWDWLRQ� FRPSRQHQW� RU� WR� LWV�
0HGLD6LQN��)LJXUH�����

�
)LJXUH����3$&�IRU�WLPHG�PHGLD�

5HJDUGLQJ� WKH� 3$&� KLHUDUFK\� DV� D� QHWZRUN�� DQ� DJHQW� ZLWK� D� 0HGLD6LQN� DWWDFKHG� WR� LWV�
DEVWUDFWLRQ� FRPSRQHQW� FDQ� EH� YLHZHG� DV� D� VWUHDPLQJ� PHGLD� VHUYHU� DQG� WKRVH� DJHQWV� ZKLFK�
UHTXLUH�D�0HGLD6RXUFH�FDQ�EH�YLHZHG�DV�VWUHDPLQJ�PHGLD�FOLHQWV��$�GLUHFW�SLSHOLQH�FDQ�EH�EXLOW�
EHWZHHQ�D�0HGLD6LQN�DQG�D�0HGLD6RXUFH�DQG�WKH�PHGLD�FDQ�EH�VWUHDPHG�WKURXJK�WKH�SLSHOLQH�
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ZLWK� UHDO�WLPH� VWUHDPLQJ� SURWRFROV�� 3LSHOLQHV� FDQ� EH� EXLOW� DQG� FXW� RII� RQO\� E\� WKH� FRQWURO�
FRPSRQHQWV��7KXV��WKH�FRQWURO�KLHUDUFK\�UHPDLQV�LQWDFW��
���� $UFKLWHFXUH�RI�WKH�6WRU\0/�3OD\HU�
)LJXUH���VKRZV�WKH�KLHUDUFKLFDO�VWUXFWXUH�RI�WKH�6WRU\0/�SOD\HU��
7KH�FRQWHQW�SRUWDO�HVWDEOLVKHV� WKH�FRQQHFWLRQ� WR�FRQWHQW� VHUYHUV�DQG�SURYLGHV� WKH� V\VWHP�ZLWK�
WLPHG� FRQWHQW�� 7KH� FRQWHQW� SUH�IHWFKHU� RYHUFRPHV� WKH� VWDUW� ODWHQF\� E\� SUH�IHWFKLQJ� D� FHUWDLQ�
DPRXQW�RI�GDWD�DQG�HQVXUHV�WKDW�WKH�PHGLD�REMHFWV�DUH�SUHSDUHG�WR�VWDUW�DW�VSHFLILHG�PRPHQWV���
7KH�LQWHUDFWLYH�VWRULHV�DUH�GRFXPHQWHG�LQ�6WRU\0/��$Q�;0/�SDUVHU�ILUVW�SDUVHV�WKH�GRFXPHQW�
LQWR�'RFXPHQW�2EMHFW�0RGHO��'20��REMHFWV�DQG�WKHQ�WKH�6WRU\0/�SDUVHU�WUDQVODWHV�WKH�'20�
REMHFWV�LQWR�LQWHUQDO�UHSUHVHQWDWLRQV��
7KH� ERWWRP� OHYHO� DJHQWV� LQGLFDWH� GLIIHUHQW� SK\VLFDO� LQWHUIDFH� GHYLFHV� ZKLOH� UHVLGLQJ� LQ� WKHVH�
GHYLFHV��7KHVH� SK\VLFDO� GHYLFHV� DUH� RIWHQ� HTXLSSHG�ZLWK� HPEHGGHG� SURFHVVRUV��PHPRU\�� DQG�
SRVVLEO\�ZLWK�VRPH�LQSXW�DQG�RXWSXW�DFFHVVRULHV��0RUH�SK\VLFDO�DJHQWV�FDQ�EH�LQYROYHG�LQWR�WKH�
DUFKLWHFWXUH�DW�WKLV�OHYHO��

�
)LJXUH����3$&�EDVHG�DUFKLWHFWXUH�RI�WKH�6WRU\0/�SOD\HU�

)RU� HDFK� SK\VLFDO� DJHQW�� WKHUH� LV� DQ� LQWHUPHGLDWH� YLUWXDO� LQWHUDFWRU� FRQQHFWHG� DV� LWV� VRIWZDUH�
FRXQWHUSDUW��3URYLGHG�ZLWK�WKLV�OD\HU�RI�YLUWXDO�LQWHUDFWRU��WKH�V\VWHP�FDQ�DFKLHYH�WKH�IROORZLQJ��

•� 'HFRXSOLQJ�RI�PHGLD�SURFHVVLQJ�IURP�WKH�SK\VLFDO�LQWHUIDFH�GHYLFHV�DQG�HQDEOLQJ�SURFHVV�
GLVWULEXWLRQ�� ,W� LV� SRVVLEOH� WR� DVVLJQ� PHGLD� SURFHVVLQJ� WDVNV� RI� D� SK\VLFDO� DJHQW�� VXFK� DV�
GHFRGLQJ�D�VWUHDP�RU�FRPSRVLQJ�D�VFHQH��WR�DQRWKHU�PRUH�FDSDEOH�GHYLFH�LQ�WKH�QHWZRUN��E\�
PRYLQJ� WKH� YLUWXDO� LQWHUDFWRU� WR� WKDW� GHYLFH��7KH� UHVXOW� RI� WKH� SURFHVVLQJ� LV� WKHQ� WUDQVIHUUHG�
EDFN� WR� WKH�SK\VLFDO� SUHVHQWDWLRQ�FRPSRQHQW�RI� WKH�SK\VLFDO�DJHQW� IRU�GLUHFW� UHQGHULQJ��7KH�
PHGLD�SURFHVVLQJ��WKHUHIRUH��FDQ�DOVR�EH�GLVWULEXWHG�WR�WKH�QHWZRUN��
•� (DV\�VZLWFKLQJ�RI�WKH�XVHU�LQWHUDFWLRQ�IURP�WKH�SK\VLFDO�GHYLFH�WR�LWV�YLUWXDO�FRXQWHUSDUW�RU�
YLFH� YHUVD�� 7KH� YLUWXDO� LQWHUDFWRUV�PDLQWDLQ� WKH� FRQILJXUDWLRQ� RI� WKH� V\VWHP� WR� REVHUYH� DQG�
YHULI\�WKH�DYDLODELOLW\�RI�LQWHUIDFH�GHYLFHV��,I�WKH�HQYLURQPHQW�FDQ�QRW�VDWLVI\�WKH�VWRU\�ZLWK�WKH�
SUHIHUUHG�LQWHUIDFH�GHYLFHV��WKH�V\VWHP�FDQ�DOZD\V�SURYLGH�DOWHUQDWLYHV��,I�D�SK\VLFDO�GHYLFH�LV�
QRW� DYDLODEOH� LQ� WKH� HQYLURQPHQW� RU� WKH� XVHU� SUHIHUV� LQWHUDFWLQJ�ZLWK� WKH� YLUWXDO� LQWHUDFWRUV��
WKHQ� WKH� YLUWXDO� LQWHUDFWRU� IXQFWLRQV� DV� WKH� VXEVWLWXWH� DQG� SUHVHQWV� LWV� LQWHUIDFH� RQ� D� VFUHHQ�
ZKLFK�LV�PDQLSXODWHG�E\�WKH�XVHU�ZLWK�VWDQGDUG�LQSXW�GHYLFHV�VXFK�DV�D�NH\ERDUG�RU�D�PRXVH���
•� 6DWLVI\LQJ� WKH� UHTXLUHPHQWV� IRU� WKH� YDULHW\� RI� WKH� LQWHUIDFH� GHYLFHV�� 7KHVH� YLUWXDO�
LQWHUDFWRUV�FDQ�EH�YLHZHG�DV�VRIWZDUH�GULYHUV�IRU�SK\VLFDO�DJHQWV��ZKLFK�KLGH�WKH�GLIIHUHQFHV�
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EHWZHHQ�GLYHUVH�\HW�KRPRJHQHRXV�GHYLFHV��DQG�SURYLGH�WKH�KLJKHU�OHYHO�DJHQWV�ZLWK�WKH�VDPH�
LQWHUIDFH���

7KH�VRIWZDUH�LQWHUDFWRUV�DUH�FRRUGLQDWHG�E\�DQ�LQWHUDFWRU�PDQDJHU��7KH�SUHVHQWDWLRQ�FRPSRQHQW�
RI� WKH� LQWHUDFWRU�PDQDJHU�SURYLGHV� WKH� LQWHUIDFH� IRU� FUHDWLQJ� DQG� HQGLQJ� GLIIHUHQW� LQWHUDFWLRQV�
DQG� QDYLJDWLRQV� EHWZHHQ� WKHVH� VRIWZDUH� LQWHUDFWRUV�� 7KH� LQWHUDFWRU� PDQDJHU� WUDQVIHUV� XVHU�
HYHQWV�EHWZHHQ�VRIWZDUH�LQWHUDFWRUV�DQG�NHHSV�WKHP�V\QFKURQL]HG��7KH�LQWHUDFWRU�PDQDJHU�DOVR�
PDLQWDLQV�D�WLPHOLQH�FRQWUROOHU��ZKLFK�SOD\V�DQ�LPSRUWDQW�UROH�LQ�V\QFKURQL]LQJ�XVHU�LQWHUDFWLRQ�
ZLWK�WKH�VWRU\���
���� 0HGLD�DQG�,QWHUDFWLRQ�6\QFKURQL]DWLRQ�
$Q�;0/�SDUVHU�DQDO\]HV� ,QSXW�6WRU\0/�GRFXPHQWV�WR�EXLOG�D�VWUXFWXUDO�REMHFW�UHSUHVHQWDWLRQ�
RI� WKH� V\QFKURQL]DWLRQ� VSHFLILFDWLRQ�� 7KLV� REMHFW� VWUXFWXUH� PLUURUV� WKH� 6WRU\0/� GRFXPHQW�
VWUXFWXUH�WR�D�VFKHGXOH�IRU�WKH�SUHVHQWDWLRQ��7KLV�VFKHGXOH�LV�PDQDJHG�E\�D�WLPHOLQH�FRQWUROOHU��
7KH�6WRU\0/�SOD\HU�LPSOHPHQWV�D�JOREDO�WLPHOLQH�FRQWUROOHU��)LJXUH����IRU�V\QFKURQL]LQJ�PHGLD�
REMHFWV�DQG�LQWHUDFWLRQV��ZKLFK�PLJKW�EH�GLVWULEXWHG�RYHU�VHYHUDO�LQWHUDFWRUV����
,Q� 6WRU\0/�� SRVVLEOH� XVHU� LQWHUDFWLRQV� DUH� DXWKRUHG�ZLWK� GHILQLQJ� GLDORJV�� 7KHVH� GLDORJV� DUH�
UHJLVWHUHG�WR�WKH�WLPHOLQH�FRQWUROOHU��$W�D�SUHGHILQHG�PRPHQW��WKH�WLPHOLQH�FRQWUROOHU�LQLWLDOL]HV�D�
GLDORJ�E\�VWDUWLQJ�VHYHUDO�PHGLD�REMHFWV�RQ�WDUJHW�LQWHUDFWRUV��DV�IHHG�IRUZDUG�LQIRUPDWLRQ���
7KH�GLDORJ�WKHQ�UHTXHVWV�WKH�LQWHUDFWRUV�WR�OLVWHQ�WR�WKH�XVHU�HYHQWV��8QOLNH�03(*���RU�60,/��
6WRU\0/�GRHVQ
W�DVVRFLDWH�DQ\�XVHU�LQSXW�WR�D�VSHFLILF�PHGLD�REMHFW��EXW�WR�DQ�LQWHUDFWRU�LQVWHDG��
,I� WKH�XVHU�UHDFWV�� WKH�LQWHUDFWRU�ZLOO�DEVWUDFW� WKH�XVHU� UHVSRQVH�DV�DQ�HYHQW�DQG�WKLV�HYHQW�ZLOO�
WULJJHU�IHHGEDFN�PHGLD�REMHFWV��,I�WKH�XVHU�HYHQW�UHVXOWV�LQ�D�FKDQJH�LQ�WKH�IXWXUH��LW�ZLOO�UHJLVWHU�
WKLV�FKDQJH�WR�WKH�WLPHOLQH�FRQWUROOHU��,Q�WKLV�ZD\��WKH�XVHU�LQWHUDFWLRQ�LV�V\QFKURQL]HG��
�� 5($/,=$7,21�
)RU� GHPRQVWUDWLRQ� SXUSRVH�� D� 6WRU\0/�SOD\HU�ZDV� LPSOHPHQWHG� RQ� D�3&� DQG�D� URERW��ZKLFK�
UHVSHFWLYHO\� VHUYH� DV� DQ� DXGLRYLVXDO� LQWHUDFWRU� DQG� D� URERWLF� LQWHUDFWRU��7KH�3&�DOVR�SURYLGHV�
VHUYLFHV�RI�D�FRQWHQW�SRUWDO��D�6WRU\0/�SDUVHU��D�WLPHOLQH�FRQWUROOHU�DQG�DQ�LQWHUDFWRU�PDQDJHU��
$OO� WKHVH�FRPSRQHQWV�RI�ERWK�VLGHV�DUH�EDVHG�RQ�-DYD� WHFKQRORJ\��)LJXUH���VKRZV� WKH�V\VWHP�
DUFKLWHFWXUH�RI�WKH�H[SHULPHQWDO�LPSOHPHQWDWLRQ��

�
)LJXUH����$�6WRU\0/�H[SHULPHQWDO�V\VWHP�DUFKLWHFWXUH�
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���� 3&�6LGH�
������ -0)�
7KH�-0)�$3,�>��@�HQDEOHV�DXGLR��YLGHR�DQG�RWKHU�WLPHG�PHGLD�WR�EH�DGGHG�WR�-DYD�DSSOLFDWLRQV�
DQG� DSSOHWV�� -0)� SURYLGHV� WKH� 6WRU\0/� SOD\HU� WKH� PHDQV� IRU� FRQWUROOLQJ� LQGLYLGXDO� PHGLD�
VWUHDPV� LQ� D� ZD\� WKDW� LV� LQGHSHQGHQW� IURP� GHOLYHU\� PHFKDQLVPV�� WUDQVSRUW� SURWRFROV�� PHGLD�
W\SHV�DQG�HQFRGLQJ�IRUPDWV��7KH�6WRU\0/�V\VWHP�XVHV�-0)�������PHFKDQLVPV�WR�V\QFKURQL]H�
PHGLD�DQG�GHDO�ZLWK�WKH�WLPLQJ�LVVXHV��
������ 6WRU\0/�SDUVHU�
7KH� 6WRU\0/� SDUVHU� LV� EXLOW� RQ� WKH� EDVH� RI� WKH� ,%0�;0/� 6XLWH� >��@�� 7KH� 6WRU\0/� SDUVHU�
WUDYHUVHV�WKH�HQWLUH�WUHH�RI�WKH�'20�DQG�FRQVWUXFWV�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�6WRU\0/�
REMHFWV���
%DVHG� RQ� WKHVH� REMHFWV�� WKH� 6WRU\0/� SOD\HU� FUHDWHV� WKH� 7LPHOLQH� &RQWUROOHU�� WKH� ,QWHUDFWRU�
0DQDJHU� DQG� DOO� WKH� PHGLD� REMHFWV�� 7KH� ,QWHUDFWRU� 0DQDJHU� WKHQ� SUHSDUHV� DOO� WKH� YLUWXDO�
LQWHUDFWRUV�UHTXLUHG�E\�D�6WRU\0/�GRFXPHQW��DQG�LQ�WXUQ�WKH�YLUWXDO�LQWHUDFWRUV�WU\�WR�WDON�WR�WKH�
SK\VLFDO�HQYLURQPHQW�DQG�QHJRWLDWH�ZLWK�WKH�SK\VLFDO�FRXQWHUSDUWV�WR�EXLOG�WKH�FRQQHFWLRQ��
���� 5RERW�VLGH�
������ /(*2�5,6�
7KH� URERW� XVHG� IRU� WKH� GHPRQVWUDWLRQ� LV� DVVHPEOHG� XVLQJ� WKH� /(*2� 0LQGVWRUPV� 5RERWLFV�
,QYHQWLRQ� 6\VWHP� �5,6�� >��@�� 5,6� LQFOXGHV� WZR�PRWRUV�� WZR� WRXFK� VHQVRUV�� RQH� OLJKW� VHQVRU��
PRUH�WKDQ�����/(*2�EULFNV��DQG�D�SURJUDPPDEOH�EULFN�5RERWLF�&RPPDQG�([SORUHU��5&;�����
������ /H-26�
/H-26�>��@�LV� LQGHHG�D�VPDOO�-DYD�9LUWXDO�0DFKLQH�WKDW� LV�GRZQORDGHG�WR�WKH�5&;�WR�UHSODFH�
WKH� VWDQGDUG� ILUPZDUH� IURP�/(*2��$� /H-26� SURJUDP� FDQ� XVH� VRPH� VWDQGDUG� -DYD� OLEUDULHV��
VXFK�DV�MDYD�ODQJ��MDYD�LR��DQG�MDYD�XWLO��,W�KDV�OLEUDULHV�IRU�FRQWURO�RI�PRWRUV��VHQVRUV��/&'�DQG�
%XWWRQV���
������ 7RQ\�
)LJXUH����VKRZV�WKH�URERW��QDPHG�7RQ\��XVHG�LQ�WKH�6WRU\0/�V\VWHP��7RQ\�LV�SURJUDPPHG�LQ�
-DYD� DQG� VLPSO\� FDQ� SHUIRUP� IRXU� GLIIHUHQW� EHKDYLRUV� ZLWK� LWV� OLJKW�� VRXQG� DQG� PRYHPHQW�
RXWSXW�� LW� FDQ� EH� DW� VOHHS�� UHOD[HG�� LQ� DWWHQWLRQ�� RU� WLUHG�� $�
UHTXHVW�FDQ�EH�VHQG�IURP�DQRWKHU�GHYLFH��IRU�H[DPSOH�� IURP�D�
3&��ZKLFK�KDV�DQ�/(*2�LQIUDUHG�WRZHU�FRQQHFWHG�WR�LWV�VHULDO�
SRUW�� WR� 7RQ\
V� LQIUDUHG� UHFHLYHU�� 2QO\� ZKHQ� 7RQ\� LV�
SHUIRUPLQJ��LQ�DWWHQWLRQ��DQG�RQH�RI�LWV�WRXFK�VHQVRUV�LV�EHLQJ�
WULJJHUHG��LW�ZLOO�JLYH�LPPHGLDWH�IHHGEDFN�ZLWK�D�EHHS�DQG�WKHQ�
VHQG�RXW�DQ�HYHQW�WR�RWKHU�GHYLFHV��LQGLFDWLQJ�ZKLFK�VHQVRU�KDV�
EHHQ�WRXFKHG���
7RQ\�LV�SUHVHQWHG�WR�D�6WRU\0/�VKRZ�LQ�WKH�6WRU\0/�V\VWHP�
DV�DQ�LQWHUIDFH�DJHQW��DQG�WR�WKH�XVHU�DV�D�FRPSDQLRQ��,W�
ZDWFKHV�WKH�79�SURJUDP�WRJHWKHU�ZLWK�WKH�XVHU�DQG�SHUIRUPV�
VRPH�UHTXHVWV�IURP�WKH�SURJUDP��L�H��UHQGHUV�VRPH�URERWLF�
EHKDYLRU�REMHFWV�IURP�WKH�SURJUDP��:KHQ�WKH�SURJUDP�JHWV�
7RQ\
V�DWWHQWLRQ��WKH�XVHU�FDQ�SUHVV�RQH�RI�LWV�WRXFK�VHQVRUV�WR�
UHDFW�RQ�WKH�SURJUDP��7KH�XVHU�ZLOO�JHW�LPPHGLDWH�IHHGEDFN�

�
)LJXUH�����7RQ\�
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IURP�7RQ\�DQG�IURP�WKH�SURJUDP�DV�ZHOO��7KH�IHHGEDFN�IURP�WKH�SURJUDP�LV�VKRZQ�RQ�RQH�RU�
PDQ\�LQWHUDFWRUV��
���� &RPPXQLFDWLRQ�
$� 9LUWXDO� 5RERWLF� ,QWHUDFWRU� LV� FUHDWHG� DW� WKH� 3&� VLGH� DV� 7RQ\
V� VRIWZDUH� FRXQWHUSDUW�� 7KLV�
9LUWXDO� ,QWHUDFWRU� NHHSV� YHULI\LQJ� ZKHWKHU� 7RQ\� LV� SUHVHQW� LQ� WKH� HQYLURQPHQW� E\� VHQGLQJ�
KDQGVKDNLQJ�PHVVDJHV��,I�7RQ\�LV�QRW�IRXQG��WKH�9LUWXDO�5RERWLF�,QWHUDFWRU�ZLOO�EH�YLVLEOH�RQ�WKH�
VFUHHQ�ZLWK�D�VWDQGDUG�JUDSKLF�XVHU�LQWHUIDFH��,I�7RQ\�LV�SUHVHQW��WKH�9LUWXDO�5RERWLF�,QWHUDFWRU�
LV�KLGLQJ�LQ�WKH�EDFNJURXQG��$OO�WKH�UHTXHVWV�VHQW�WR�WKH�9LUWXDO�5RERWLF�,QWHUDFWRU�ZLOO�WKHQ�EH�
WUDQVIHUUHG� WR� 7RQ\� WKURXJK� WKH� ,5� 3URWRFRO� DJHQW�� 7KH� ,5� 3URWRFRO� DJHQW� XVHV� WKH� -DYD�
&RPPXQLFDWLRQV� $3,� WR� KDQGOH� ORZ�OHYHO� GHWDLOV� RI� ,5� FRPPXQLFDWLRQ� ZLWK� 7RQ\
V� 5&;�
WKURXJK�WKH�,5�WRZHU���
�� &21&/86,216�$1'�)8785(�'(9(/230(176�
:H�SUHVHQWHG� D� IUDPHZRUN�ZKLFK� DOORZV� WKH�SUHVHQWDWLRQ�RI�PXOWLPHGLD� FRQWHQWV� LQ�GLIIHUHQW�
HQYLURQPHQWV�� (DFK� HQYLURQPHQW� FDQ� FRQVLVW� RI� VHYHUDO� LQWHUDFWRUV� EHLQJ� GLVWULEXWHG� RYHU� D�
QHWZRUN��6WRU\0/�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�IUDPHZRUN��

•� 6WRU\0/�DOORZV�WKH�VHSDUDWLRQ�RI�WKH�FRQWHQW�IURP�WKH�FRQFUHWH�SK\VLFDO�GHYLFHV�
•� $�6WRU\0/�GRFXPHQW� VSHFLILHV� DEVWUDFW�PHGLD� REMHFWV� DW� D� KLJK� OHYHO� DQG� OHDYHV� WKH�

FRPSOH[LW\�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�UHQGHULQJ�LQWHUDFWRUV��
•� 6WRU\0/� VXSSRUWV� WKH� DXWRPDWLF� PDSSLQJ� RI� WKH� VDPH� GRFXPHQW� WR� GLIIHUHQW�

HQYLURQPHQWV��RU�D�G\QDPLF�HQYLURQPHQW���
�

���� +RZ�6WRU\0/�6DWLVILHG�WKH�5HTXLUHPHQWV��
������ 'LVWULEXWHG�LQWHUIDFHV�
6WRU\0/� KDV� EHHQ� GHILQHG� DV� D� VROXWLRQ� IRU� LQWHUDFWLYH� VWRU\� GRFXPHQWDWLRQ�� LQ� ZKLFK�
DSSURSULDWH� HOHPHQWV�� L�H�� �HQYLURQPHQW!�� �LQWHUDFWRU!�� DUH� GHGLFDWHG� WR� GHVFULELQJ� D� GHVLUHG�
HQYLURQPHQW� ZKLFK� KDV� PXOWLSOH� LQWHUDFWRUV� LQYROYHG�� ,Q� WKH� XVHU
V� HQYLURQPHQW�� WKH� GHYLFHV�
LQYROYHG�DUH�VHOI�FRQWDLQHG�DQG�VWDQGDORQH��7KH�6WRU\0/�SOD\HU�PDNHV�XVH�RI�WKH�3$&�EDVHG�
DUFKLWHFWXUH�� ZKLFK� HPSKDVL]HV� WKH� LQGHSHQGHQFH� RI� WKHVH� GHYLFHV� DQG� WKH� FRPPXQLFDWLRQV�
EHWZHHQ�WKH�V\VWHP�FRPSRQHQWV���
7KH� $EVWUDFWLRQ� FRPSRQHQW� RI� D� 3$&� DJHQW� LV� H[WHQGHG� ZLWK� 0HGLD6RXUFH� DQG� 0HGLD6LQN�
SRUWV�� $� GLUHFW� SLSHOLQH� LV� EXLOW� EHWZHHQ� D� 0HGLD6LQN� DQG� D� 0HGLD6RXUFH� WR� LPSURYH� WKH�
HIILFLHQF\�RI�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKHVH�GLVWULEXWHG�DJHQWV�ZKLOH�WKH�FRQWURO�KLHUDUFK\�RI�
WKH�V\VWHP�UHPDLQV�LQWDFW��
������ &RQWH[W�GHSHQGHQW�LQWHUDFWLRQ�
7KH�HQYLURQPHQW�LQYROYHV�PXOWLSOH�GHYLFHV�ZLWK�D�YDULHW\�RI�XVHU�LQWHUIDFHV��7KH�FRQILJXUDWLRQ�
RI� VXFK� DQ� HQYLURQPHQW� LV� G\QDPLF� LQ� ERWK� VSDFH� DQG� WLPH�GLPHQVLRQV��7KH�6WRU\0/�SOD\HU�
DOZD\V�ILUVW�VDWLVILHV�WKH�GHVLUHG�HQYLURQPHQW�GHVFULEHG�LQ�WKH�6WRU\0/�GRFXPHQW�ZLWK�YLUWXDO�
VRIWZDUH� LQWHUDFWRUV�� ZKLFK� LV� GHVLJQHG� DV� DQ� REOLJDWRU\� OD\HU� LQ� LWV� DUFKLWHFWXUH�� 6RIWZDUH�
LQWHUDFWRUV� IXQFWLRQ� DV� WKH� VRIWZDUH� FRXQWHUSDUWV� IRU� SK\VLFDO� GHYLFHV� WKDW� DUH� UHTXLUHG� E\� D�
6WRU\0/�GRFXPHQW�IRU�LQWHUDFWLRQ�DQG�SUHVHQWDWLRQ��7KH�VRIWZDUH�LQWHUDFWRUV�WDNH�WKH�UROH�RI�WKH�
SK\VLFDO�GHYLFH�LI�LW�LV�QRW�DYDLODEOH��7KH�XVHU�LQWHUDFWLRQ�FDQ�EH�VZLWFKHG�EHWZHHQ�WKH�KDUGZDUH�
GHYLFHV�DQG�WKHLU�FRXQWHU�VRIWZDUH�LQWHUDFWRUV�RQ�WKH�IO\�DFFRUGLQJ�WR�WKH�FXUUHQW�FRQILJXUDWLRQ�
RI�WKH�V\VWHP�RU�WKH�SUHIHUHQFH�RI�WKH�XVHU��
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������ 6\QFKURQL]HG�PHGLD�DQG�LQWHUDFWLRQ�
,Q�6WRU\0/��DQ�LPSOLFLW�WLPHOLQH�LV�XVHG�IRU�PHGLD�DQG�LQWHUDFWLRQ�V\QFKURQL]DWLRQ�VSHFLILFDWLRQ��
%\�FRPSDULQJ�ZLWK�WKH�FRQFHSWXDO�PRGHO�RI�WKH�LQWHUDFWLYH�VWRU\��LW�LV�TXLWH�DQ�LQWXLWLYH�ZD\�DQG�
WKH�PHWDSKRU�EHKLQG�LW�FDQ�EH�HDVLO\�XQGHUVWRRG��7KH�6WRU\0/�SOD\HU�LPSOHPHQWV�WKH�WLPHOLQH�
DV�DQ�DJHQW��L�H���WKH�7LPHOLQH�&RQWUROOHU��ZKLFK�PRQLWRUV�DQG�PDQDJHV�WKH�V\QFKURQL]DWLRQ���
���� 6WUHQJWKV�
$OWKRXJK�WKH�6WRU\0/�V\VWHP�LV�DSSOLFDWLRQ�RU�GRPDLQ�RULHQWHG���LWV�IRFXV�LV�RQ�D�VWRU\WHOOLQJ�
DSSOLFDWLRQ�IRU�D�OLPLWHG�WDUJHW�XVHU�JURXS��WKH�GHYHORSPHQW�DSSURDFKHV�DQG�UHVXOWV�FDQ�VHUYH�DV�
D�IUDPHZRUN�IRU�VLPLODU�DSSOLFDWLRQV��$V�D�JRRG�VWDUWLQJ�SRLQW��LW�SDYHV�D�ZD\�WRZDUGV�JHQHULF�
VROXWLRQV�IRU�VHUYLQJ�LQWHUDFWLYH�FRQWHQW�LQ�D�GLVWULEXWHG�HQYLURQPHQW��
0DQ\�VWUHQJWKV�RI�WKH�6WRU\0/�V\VWHP�FRPH�ZLWK�RSHQ�WHFKQRORJLHV��7KH�6WRU\0/�V\VWHP�LV�
EDVHG� RQ� ;0/� DQG� -DYD� WHFKQRORJLHV�� 7RJHWKHU�� ;0/� DQG� -DYD� WHFKQRORJLHV� SURYLGH� WKH�
6WRU\0/�V\VWHP�ZLWK�VWUHQJWKV�RI�VLPSOLFLW\��SRUWDELOLW\��DQG�IOH[LELOLW\���
���� :HDNQHVVHV�
,Q�WKH�LPSOHPHQWDWLRQ�RI�WKH�6WRU\0/�V\VWHP��0HGLD�REMHFWV�DUH�GLVWULEXWHG�WR�LQWHUDFWRUV��DQG�
V\QFKURQL]HG�ZLWK�D�WLPHOLQH�FRQWUROOHU��&HQWUDOL]HG�V\QFKURQL]DWLRQ�UHTXLUHV�D�VWDEOH�DQG�IDVW�
QHWZRUN� LQIUDVWUXFWXUH� WR�HQVXUH� WKDW� WLPHG�HYHQWV�FDQ� UHDFK� WKH� LQWHUDFWRUV� LQ� WLPH��$OWKRXJK�
VRPH� HIIRUWV� KDYH� EHHQ� PDGH� WR� LPSURYH� WKH� HIILFLHQF\� RI� WKH� FRPPXQLFDWLRQ� EHWZHHQ� WKH�
DJHQWV�RU�LQWHUDFWRUV��WKLV�LV�D�SLWIDOO�LI�WKH�6WRU\0/�V\VWHP�LV�UXQQLQJ�RQ�D�SRRU�QHWZRUN��
$Q� LPSOLFLW� DVVXPSWLRQ� KDV� EHHQ� PDGH� LQ� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI� WKH� 6WRU\0/�
V\VWHP�� ,Q� WKH�XVHU
V�HQYLURQPHQW�� WKHUH� LV�DW� OHDVW�DQ�DXGLRYLVXDO�LQWHUDFWRU�ZLWK�D�VFUHHQ�DQG�
LQSXW� DFFHVVRULHV�� RQ�ZKLFK� WKH� YLUWXDO� VRIWZDUH� LQWHUDFWRUV� FDQ� DOZD\V� SUHVHQW� WKHPVHOYHV� LI�
WKHLU� SK\VLFDO� FRXQWHUSDUW� LV� QRW� DYDLODEOH�� 7KLV� OLPLWV� WKH� XVH� RI� 6WRU\0/� IUDPHZRUN� IRU� DQ�
LQWHUDFWLYH� SURJUDP� ZKLFK� GRHV� QRW� UHTXLUH� DQ\� YLVXDO� SUHVHQWDWLRQ�� H�J�� DQ� LQWHUDFWLYH� UDGLR�
SURJUDP��
���� )XWXUH�'HYHORSPHQWV�
)RU�SUHVHQWLQJ�LQWHUDFWLYH�FRQWHQW�LQ�D�GLVWULEXWHG�HQYLURQPHQW��D�SRVVLEOH�DOWHUQDWLYH�DSSURDFK�
LV� WR� GLVWULEXWH� WKH� HQWLUH�6WRU\0/�GRFXPHQW�� LQVWHDG� RI�PHGLD� REMHFWV�� WR� DOO� WKH� LQWHUDFWRUV��
(DFK�LQWHUDFWRU�SDUVHV�DQG�GLVWLOOV�WKH�GRFXPHQW�DQG�UHQGHUV�GLIIHUHQW�SDUWV��7KLV�DSSURDFK�GRHV�
QRW�PDNH�DQ\�DVVXPSWLRQ�DERXW� WKH�FRQILJXUDWLRQ�RI� WKH�HQYLURQPHQW��7KH�V\QFKURQL]DWLRQ�RI�
WKH�PHGLD�REMHFWV�LV�DOVR�GLVWULEXWHG��ZKLFK�ZLOO�UHGXFH�WKH�QHHGV�IRU�FHQWUDOL]HG�V\QFKURQL]DWLRQ�
FRQVLGHUDEO\�� 7KLV� ZLOO� RYHUFRPH� ZHDNQHVVHV� WKDW� WKH� 6WRU\0/� V\VWHP� KDV�� ,W� LV� YHU\�
LQWHUHVWLQJ��WKRXJK�LW�LV�QRW�FOHDU�KRZ�WKH�VDPH�GRFXPHQWV�UHQGHUHG�E\�GLIIHUHQW�LQWHUDFWRUV�FDQ�
EH�NHSW�XSGDWHG�VLPXOWDQHRXVO\�ZKHQ�WKH�XVHU�LQWHUDFWV�ZLWK�RQH�RI�WKHP��
$FNQRZOHGJHPHQWV�
7KH�DXWKRU�ZRXOG�OLNH�WR�WKDQN�/RH�)HLMV��0DGG\�-DQVH��:DUQHU�WHQ�.DWH��(PLOH�$DUWV�DQG�'RQ�
%RXZKXLV�IRU�WKHLU�LQVLJKWIXO�FRPPHQWV�RQ�HDUOLHU�YHUVLRQV�RI�WKH�SDSHU��DQG�WKHLU�VXSHUYLVLRQV�
RQ�WKH�ZRUN����
5()(5(1&(6�
��� %XIRUG��-�)�.��$UFKLWHFWXUHV�DQG�,VVXHV�IRU�'LVWULEXWHG�0XOWLPHGLD�6\VWHPV��0XOWLPHGLD�

6\VWHPV��$&0�3UHVV����������������
��� 'XNH��'�-���+HUPDQ��,��$�6WDQGDUG�IRU�0XOWLPHGLD�0LGGOHZDUH��3URFHHGLQJV�RI�WKH��WK�

$&0�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0XOWLPHGLD�
����%ULVWRO��8.�����������
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��� (ULF�6��,QWHUDFWLYH�7R\�FKDUDFWHUV�DV�,QWHUIDFHV�IRU�&KLOGUHQ��,QIRUPDWLRQ�$SSOLDQFHV�DQG�
%H\RQG��,QWHUDFWLYH�GHVLJQ�IRU�FRQVXPHU�SURGXFWV��0RUJDQ�.DXIPDQQ�3XEOLVKHUV��������

��� 1H[79��KWWS���ZZZ�H[WUD�UHVHDUFK�SKLOLSV�FRP��HXSURMHFWV�QH[WY�
��� %XNRZVND��0��:LQN\�'LQN�+DOI�D�&HQWXU\�/DWHU��)LQDO�UHSRUW�RI�WKH�SRVW�PDVWHUV�

SURJUDP��8VHU�6\VWHP�,QWHUDFWLRQ��$XJ��������,6%1����������������2U�1DW�/DE�71�
����������

��� 03(*��2YHUYLHZ�RI�WKH�03(*���6WDQGDUG��$YDLODEOH�
DW�KWWS���ZZZ�FVHOW�LW�PSHJ�VWDQGDUGV�PSHJ���PSHJ���KWP��

��� :�&��60,/�����6SHFLILFDWLRQ��$YDLODEOH�DW��KWWS���ZZZ�Z��RUJ�75�VPLO���FRYHU�KWPO�
��� 3HQJ��&���9XRULPDD��3��'HYHORSPHQW�RI�-DYD�8VHU�,QWHUIDFH�IRU�'LJLWDO�7HOHYLVLRQ���WK�

,QWHUQDWLRQDO�&RQIHUHQFHV�LQ�&HQWUDO�(XURSH�RQ�&RPSXWHU�*UDSKLFV��9LVXDOL]DWLRQ�DQG�
&RPSXWHU�9LVLRQ��������

��� 0DOODUW��5��,PPHUVLYH�%URDGFDVW�5HIHUHQFH�$SSOLFDWLRQ��:KLWH�3DSHU��6HSW��������
����+HUUPDQQ��/��,PPHUVLYH�%URDGFDVW��&RQFHSW�DQG�,PSOHPHQWDWLRQ��3KLOLSV�/(3�7HFKQLFDO�

5HSRUW�&������������
����%DUWQHFN��&���$IIHFWLYH�([SUHVVLRQV�RI�0DFKLQHV��&+,�����&RQIHUHQFH�3URFHHGLQJV��

6HDWWOH��������
����+X��-��'LVWULEXWHG�,QWHUIDFHV�IRU�D�7LPH�EDVHG�0HGLD�$SSOLFDWLRQ��)LQDO�UHSRUW�RI�WKH�

SRVW�PDVWHUV�SURJUDP��8VHU�6\VWHP�,QWHUDFWLRQ��$XJ��������,6%1�+X-XQB,6%1�������
�������

����+X��-���'LVWULEXWHG�,QWHUIDFHV�IRU�D�7LPH�EDVHG�0HGLD�$SSOLFDWLRQ��1DW�/DE��5HSRUW�5HS�
������

����%XVFKPDQQ��)���0HXQLHU�5���5RKQHUW��+��6RPPHUODG�3���6WDO�0��3DWWHUQ�2ULHQWHG�
6RIWZDUH�$UFKLWHFWXUH��$�6\VWHP�RI�3DWWHUQV��-RKQ�:LOH\�DQG�6RQV�/WG��&KLFKHVWHU��8.��
������

����&DOYDU\�*���&RXWD]�-��1LJD\�/��)URP�VLQJOH��XVHU�DUFKLWHFWXUDO�GHVLJQ�WR�3$&
��D�JHQHULF�
VRIWZDUH�DUFKLWHFWXUH�PRGHO�IRU�&6&:��3URFHHGLQJV�RI�WKH�$&0�&+,
����$GGLVRQ�
:HVOH\��SS���������

����*UHHQ�-�6��:K\�LV�WKH�:HE�VR�ERULQJ"�$YDLODEOH�DW��
KWWS���ZZZ�QHZV�VW�RUJ�XN�,QWHUDFWLYH�KWP��

����6XQ�0LFURV\VWHPV��,QF��-DYD�0HGLD�)UDPHZRUN�$3,�*XLGH��$YDLODEOH�DW���
KWWS���MDYD�VXQ�FRP�SURGXFWV��MDYD�PHGLD�MPI��������JXLGH���

���� ,%0�;0/�6XLWH�RI�-DYD�%HDQV��$YDLODEOH�DW�
KWWS���ZZZ�DOSKDZRUNV�LEP�FRP�DOSKDEHDQV��

����/(*2�0LQGVWRUPV�5RERWLFV�,QYHQWLRQ�6\VWHP��5,6���$YDLODEOH�DW��
KWWS���PLQGVWRUPV�OHJR�FRP���

����6RORU]DQR��-��OH-26��-DYD�EDVHG�26�IRU�/HJR�5&;��$YDLODEOH�DW��
KWWS���OHMRV�VRXUFHIRUJH�QHW���
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