
��
&DUGERDUG�&RPSXWHUV��
0RFNLQJ�LW�XS�RU�+DQGV�RQ�WKH�)XWXUH�
3HOOH�(KQ�DQG�0RUWHQ�.\QJ�

0RFNLQJ�LW�XS��

7KLV� SLFWXUH�VKRZV� VRPH� DUWLIDFWV�ZH� KDYH� XVHG�LQ�GHVLJQLQJ� WKH�
IXWXUH�RI�FRPSXWHU�VXSSRUWHG�QHZVSDSHU�SURGXFWLRQ�LQ�WKH�8723,$�
SURMHFW�� 7KHUH� DUH� SDSHU� VKHHWV� RQ� WKH� ZDOO�� VOLGH� SURMHFWRUV��
VFUHHQV�� UDFNV�� FKLS� ERDUGV�� VRPH� FKDLUV�� DQG� D� FDUGERDUG� ER[��
+RZHYHU�� VRPHWKLQJ�LV�PLVVLQJ�� 1R�� LW�LV� QRW�FRPSXWHUV��EXW�WKH�
HPSW\�FKDLUV�FHUWDLQO\�KDYH�WR�EH�RFFXSLHG�E\�IXWXUH�XVHUV�� ,Q�RXU�
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YLHZ��DUWLIDFWV��FRPSXWHUV�DV�ZHOO�DV�RWKHU�WRROV�� VKRXOG�EH�XQGHU�
VWRRG�YLD�WKH�KXPDQ�XVH�RI�WKHP��
7KH�XVHUV�ZKR�ZRXOG�EH�HQYLVLRQLQJ�WKHLU�IXWXUH�ZRUN�VLWXDWLRQ�LQ�

WKH�GHVLJQ� JDPH�DERYH� DUH� W\SRJUDSKHUV� DQG�MRXUQDOLVWV�ZRUNLQJ�
ZLWK�HGLWLQJ��OD\RXW��DQG�SDJH�PDNH�XS�� 7KH�UHODWLRQVKLS�EHWZHHQ�
WKHVH�WZR�JURXSV�KDV�DOZD\V�EHHQ�D�ELW�WHQVH�� -RXUQDOLVWV��DVVLVWDQW�
HGLWRUV��ZKR�ZRUN�ZLWK�HGLWLQJ�DQG�OD\RXW�RI�WH[W�DQG�SLFWXUHV�DUH�
UHVSRQVLEOH� IRU� WKH� TXDOLW\� RI� WKH� FRQWHQW� RI� WKH� SURGXFW� �WKH�
UHDGDELOLW\��� W\SRJUDSKHUV� �PDNH� XS� VWDII�� ZKR�ZRUN� ZLWK� SDJH�
PDNH�XS�DUH�UHVSRQVLEOH�IRU�WKH�TXDOLW\�RI�WKH�IRUP�RI�WKH�SURGXFW�
�WKH�OHJLELOLW\��� +RZHYHU�� WKH�ERUGHU�EHWZHHQ�WKH� WZR�UHVSRQVLEL�
OLWLHV�LV�IDU�IURP�FOHDU��

3DJH�PDNH�XS�ZRUN�XVLQJ�OHDG�WHFKQRORJ\��

,Q� WKH�JRRG�ROG�FRPSRVLQJ�GD\V� MRXUQDOLVWV�ZRUNHG�LQ� WKH�QHZV�
URRP�DQG�W\SRJUDSKHUV�ZRUNHG�LQ�WKH�FRPSRVLQJ�URRP�� 7KH�HGLWRU�
VHQW�D�OD\RXW�VNHWFK�WR�WKH�FRPSRVLQJ�URRP�DQG�WKH�PDNH�XS� VWDII�
UHWXUQHG�D��SURRI
�WR�WKH�QHZVURRP�EHIRUH�VHQGLQJ�WKH�SDJH�WR�EH�
SULQWHG�� 1RW� D�SHUIHFW�SURFHVV�� EXW�LW�ZRUNHG�ZHOO�� :LWK�SDSHU�
SDVWH�XS�WHFKQRORJ\�LW�EHFDPH�PRUH�GLIILFXOW�WR�PDNH�SURRIV�� ,W�ZDV�
WRR�H[SHQVLYH�DQG�WRRN�WRR�PXFK�WLPH�WR�UXQ�D�SURRI�RQ�WKH�SKRWR�
W\SHVHWWHU�� +HQFH��WKH�DVVLVWDQW�HGLWRUV�EHJDQ�WR�KDQJ�DURXQG�LQ�WKH�
FRPSRVLQJ�URRP�FRQWUROOLQJ�WKH�ZRUN�RI�WKH�PDNH�XS� VWDII�� 1RW�
VXUSULVLQJO\�� WKH� W\SRJUDSKHUV� ZHUH� QRW�WRR�KDSS\� DERXW� WKLV� DU�
UDQJHPHQW��
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:LWK�WKH�LQWURGXFWLRQ�RI�FRPSXWHU�EDVHG�OD\RXW�DQG�SDJH�PDNH�XS�
LQ�WKH�ODWH�����V��WKH�UHODWLRQV�EHWZHHQ�WKH��UXFNVDFNV���DV� WKH�W\�
SRJUDSKHUV�FDOOHG�WKH�MRXUQDOLVWV�LQ�WKH�FRPSRVLQJ�URRP�� DQG�WKH�
PDNH�XS� VWDII�JRW�HYHQ�ZRUVH�� 1RZ�WKH�ZRUN�ZDV� OLWHUDOO\�WDNHQ�
DZD\�IURP�PDQ\�W\SRJUDSKHUV��VLQFH�WKH�HTXLSPHQW�ZDV�SODFHG�LQ�
WKH�QHZVURRP�DQG�ZDV�RSHUDWHG�E\�WKH�DVVLVWDQW�HGLWRUV�� +RZHYHU��
DVLGH�IURP�WKH�SHUVRQDO�PLVIRUWXQHV�RI�LQWURGXFLQJ�WKLV�QHZ�WHFK�
QRORJ\��WKH� VROXWLRQ�ZDV�IDU�IURP�RSWLPDO�LQ�WHUPV�RI�W\SRJUDSKLF�
TXDOLW\��
7KH�GHVLJQ�TXHVWLRQ�ZH�ZHUH�IDFLQJ�LQ�WKH�8723,$�SURMHFW�ZDV�

WKH�IROORZLQJ��$UH�WKHUH�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�GHVLJQ�DOWHUQD�
WLYHV�WKDW�VXSSRUW�SHDFHIXO�DQG�FUHDWLYH�FRH[LVWHQFH�EHWZHHQ�W\SR�
JUDSKHUV�DQG�MRXUQDOLVWV��ZKHUH�ERWK�UHDGDELOLW\�DQG�OHJLELOLW\�RI�WKH�
SURGXFW�FRXOG�EH�HQKDQFHG"�
1RZ�WDNH�D�FORVHU�ORRN�DW�WKH�FDUGERDUG�ER[�DW�WKH�ULJKW�LQ�WKH�ILUVW�

SLFWXUH�� 2Q�WKH�IURQW�LV�ZULWWHQ��GHVNWRS�ODVHU�SULQWHU���WKDW�LV�DOO�
WKHUH�LV�� ,W�LV�D�PRFN�XS�� 7KH�ER[�LV� HPSW\�� LWV� IXQFWLRQDOLW\� LV�
]HUR�� 6WLOO��LW�ZRUNV�YHU\�ZHOO�LQ�WKH�GHVLJQ�JDPH�RI�HQYLVLRQLQJ�WKH�
IXWXUH�ZRUN�RI�DVVLVWDQW�HGLWRUV�DQG�PDNH�XS�VWDII�� ,W�LV�D�VXJJHVWLRQ�
WR�WKH�SDUWLFLSDWLQJ�XVHUV�WKDW�DQ�LQH[SHQVLYH�FRPSXWHU�EDVHG�SURRI�
PDFKLQH�FRXOG�EH�SDUW�RI�WKH�VROXWLRQ�� :LWK�WKH�KHOS�RI�QHZ�WHFQ�

WKH�ROG�SURRI�PDFKLQH�FDQ�EH�UHLQYHQWHG�DQG�HQKDQFHG��

$�PRFN�XS�RID�ODVHU�SULQWHU��UHLQYHQWLQJ�� WKH�ROG�SURRI�PDFKLQH��

7KH�MRXUQDOLVW�PDNHV�D� OD\RXW�VNHWFK�� VHQGV�LW�WR�WKH� W\SRJUDSKHU��
DQG�WKH�W\SRJUDSKHU�ZRUNV�RQ�WKH�SDJH�PDNH�XS�� :KHQHYHU�KH�LV�LQ�
GRXEW�RU�KDV� VXJJHVWLRQV�IRU�DOWHUQDWLYHV��KH�VHQGV�D�SURRI�YLD�WKH�
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GHVNWRS�ODVHU�SULQWHU�WR� WKH�MRXUQDOLVW��ZKR�PDUNV�ZLWK�D�IHZ�SHQ�
VWURNHV�KRZ�KH�ZDQWV�WKH�SDJH�WR�ORRN��DQG�VHQGV�WKH�SURRI�EDFN�WR�
WKH�W\SRJUDSKHU��ZKR�FRPSOHWHV�WKH�SDJH�� %RWK�FDQ�FRQFHQWUDWH�RQ�
ZKDW�WKH\�DUH�EHVW�DW�� WKH�DVVLVWDQW�HGLWRU�RQ�MRXUQDOLVWLF�TXDOLW\�DQG�
WKH�PDNH�XS�SHUVRQ�RQ�W\SRJUDSKLF�TXDOLW\�� $QG�ZK\�VKRXOG�WKH\�
QRW�VLW�LQ�WKH�VDPH�URRP�DQG�WDON�WR�HDFK�RWKHU"�
7KH�PRFN�XSV�LQ� WKH�SLFWXUHV�ZHUH�PDGH�DQG�XVHG�LQ������� $W�

WKDW�WLPH�GHVNWRS�ODVHU�SULQWHUV�RQO\�H[LVWHG�LQ�WKH�DGYDQFHG�UHVHDUFK�
ODERUDWRULHV��DQG�FHUWDLQO\�W\SRJUDSKHUV� DQG�MRXUQDOLVWV�KDG�QHYHU�
KHDUG�RI�WKHP�� 7R� WKHP� WKH� LGHD�RI�D� FKHDS� ODVHU�SULQWHU�ZDV�
�XQUHDO��� ,W�ZDV�RXU�UHVSRQVLELOLW\�DV�SURIHVVLRQDO�GHVLJQHUV� WR�EH�
DZDUH�RI�VXFK�IXWXUH�SRVVLELOLWLHV�DQG�WR�VXJJHVW�WKHP�WR� WKH�XVHUV��
,W�ZDV�DOVR�RXU�UROH�WR�VXJJHVW�WKLV�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�VROX�
WLRQ�LQ�VXFK�D�ZD\�WKDW�WKH�XVHUV�FRXOG�H[SHULHQFH�DQG�HQYLVLRQ�ZKDW�
LW�ZRXOG�PHDQ�LQ�WKHLU�SUDFWLFDO�ZRUN��EHIRUH�WRR�PXFK�WLPH��PRQH\��
DQG�GHYHORSPHQW�ZRUN�ZHUH�LQYHVWHG�� +HQFH��WKH�GHVLJQ�JDPH�ZLWK�
WKH�PRFN�XS�ODVHU�SULQWHU��
,Q� WKLV� FKDSWHU�ZH� ZLOO� VKRZ� VRPH�SURWRW\SLFDO� H[DPSOHV� RI�

PRFN�XSV�� :H�ZLOO�GLVFXVV�KRZ�DQG�ZK\�WKH\�DUH�XVHIXO�LQ�SDUWLFL�
SDWRU\�GHVLJQ�� 2XU�H[DPSOHV�ZLOO�UDQJH�IURP��FDUGERDUG�FRPSXW�
HUV��WR��FRPSXWHU�PRFN�XSV��KLQWLQJ�DW� WKH�SURV� DQG�FRQV�RI�OHVV�
DQG�PRUH�DGYDQFHG�DUWLIDFWV�IRU�HQYLVLRQPHQW�RI�IXWXUH�XVH�� )LQDOO\��
WKH�XVH�RI�PRFN�XSV� LV� SXW�LQWR�WKH�SHUVSHFWLYH�RI�RWKHU�DFWLYLWLHV�
JRLQJ�RQ�LQ�SDUWLFLSDWRU\�GHVLJQ��

:K\�0RFN�,W�8S"�
:KDW�ZH� VXJJHVW� LQ� WKLV� FKDSWHU�LV� WKDW� GHVLJQ� DUWLIDFWV� VXFK� DV�
PRFN�XSV�FDQ�EH�PRVW�XVHIXO�LQ�HDUO\�VWDJHV�RI�WKH�GHVLJQ�SURFHVV��
7KH\�HQFRXUDJH�DFWLYH�XVHU�LQYROYHPHQW��XQOLNH�WUDGLWLRQDO�VSHFLIL�
FDWLRQ�GRFXPHQWV�� )RU�EHWWHU�RU�ZRUVH��WKH\�DFWXDOO\�KHOS�XVHUV�DQG�
GHVLJQHUV� WUDQVFHQG� WKH� ERUGHUV� RI�UHDOLW\� DQG� LPDJLQH� WKH� LP�
SRVVLEOH��
%XW�ZK\�GR�PRFN�XSV�ZRUN�GHVSLWH� WKHLU�ORZ�IXQFWLRQDOLW\� DQG�

WKH�IDFW�WKDW�WKH\�RQO\�DUH�D�NLQG�RI�VLPXODFUXP"� 6RPH�RI�WKH�REYL�
RXV�DQVZHUV�LQFOXGH��
�� WKH\�HQFRXUDJH��KDQGV�RQ� H[SHULHQFH���KHQFH�XVHU�LQYROYHPHQW�
EH\RQG�WKH�GHWDFKHG�UHIOHFWLRQ� WKDW� WUDGLWLRQDO�V\VWHPV�GHVFULS�
WLRQV�DOORZ��

�� WKH\�DUH�XQGHUVWDQGDEOH��KHQFH�WKHUH�LV�QR�FRQIXVLRQ�EHWZHHQ�WKH�
VLPXODWLRQ�DQG�WKH��UHDO�WKLQJ���DQG�HYHU\ERG\�KDV� WKH� FRPSH�
WHQFH�WR�PRGLI\�WKHP��
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�� WKH\�DUH�FKHDS��KHQFH�PDQ\�H[SHULPHQWV�FDQ�EH�FRQGXFWHG�ZLWKRXW�
ELJ�LQYHVWPHQWV�LQ�HTXLSPHQW��FRPPLWPHQW�� WLPH��DQG�RWKHU�UH�
VRXUFHV��DQG�ODVW�EXW�QRW�OHDVW��

�� WKH\�DUH�IDQ�WR�ZRUN�ZLWK��

:H�'LG�1RW�0DNH�,W�8S�
&HUWDLQO\�ZH�GLG�QRW�LQYHQW�WKH�LGHD�RI�XVLQJ�PRFN�XSV�� .LGV�KDYH�
DOZD\V�EHHQ�JRRG�DW�SOD\LQJ�ZLWK�PRFN�XSV�OLNH�GROOV��FDUV��HWF�� ,W�
LV�KDUG�WR�LPDJLQH�KXPDQ�OLIH�ZLWKRXW�WKHVH�NLQGV�RI�JDPHV��
+RZHYHU��WKH�XVH�RI�PRFN�XSV�FDQ�EH�PRVW�VHGXFWLYH�� 7KLQN�RI�

FRPSXWHU�H[KLELWLRQV�� :KDW�ORRNV�OLNH�D�UXQQLQJ�V\VWHP�LV�RIWHQ�QRW�
WKH�ILQDO�V\VWHP��QRU�HYHQ�D�SURWRW\SH��EXW�VLPSO\�D�YLGHR�WDSH�RU�D�
SURJUDPPHG�VOLGH�VKRZ�� *RRG�HQYLVLRQPHQW�RI�D�IXWXUH�SURGXFW��
KRZHYHU��PRUH� WKDQ�RQH�PDQXIDFWXUHU�KDV� SDVVHG�WKH� ERUGHU�EH�
WZHHQ�FRQFHUQHG�PDUNHWLQJ�HQYLVLRQPHQW�DQG�GHOLEHUDWH�PDQLSXOD�
WLRQ��
2XU�ZD\� RI�XVLQJ�PRFN�XSV� KDV�LQ�WKH� WHUPV� LQWURGXFHG� LQ�

&KDSWHU���D�IDPLO\�UHVHPEODQFH�WR�ERWK�FKLOGUHQ
V�SOD\�DQG�HQYL�
VLRQPHQW�DW�H[KLELWLRQV��EXW�WKH�PRVW�LPSRUWDQW�LQVSLUDWLRQ�FRPHV�
IURP�LQGXVWULDO�GHVLJQHUV�� 7KH\�KDYH�EHHQ�XVLQJ�PRFN�XSV�SURIHV�
VLRQDOO\�IRU�GHFDGHV�� ,Q�SDUWLFXODU�� WKH\�KDYH�EHHQ� VXFFHVVIXO� LQ�
XVLQJ�PRFN�XSV�LQ�HUJRQRPLF�GHVLJQ��

0RFN�XS�RU�WKH� UHDO�V\VWHP"�$Q�DGYHUWLVHPHQW�IRU� WKH� 7,36�SDJH�
PDNH�XS�V\VWHP�ZKLFK�ZDV�EDVHG�RQ�8723,$�VSHFLILFDWLRQV�� :KHQ�
WKH�DG�ZDV�SXEOLVKHG�QR� �UHDO�� V\VWHP�H[LVWHG��
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2QH�H[DPSOH�LV� WKH�XVH�RI�HUJRQRPLF�ULJV�� 7KLV�LV�D�PRFN�XS�HQ�
YLURQPHQW�LQ�ZKLFK�GHVLJQHUV� DQG�XVHUV� WRJHWKHU�FDQ�EXLOG�PRFN�
XSV�RI��IRU�H[DPSOH��D�IXWXUH�ZRUN�VWDWLRQ�� 7\SLFDOO\�WKHUH�ZLOO�EH�
VXSSRUW�IRU�UDSLG�DQG�FKHDS�PRFNLQJ�XS�RI�HUJRQRPLF�DVSHFWV�RI�
DSSURSULDWH�WDEOHV��FKDLUV��PRQLWRUV��HWF�� 6HYHUDO�DOWHUQDWLYHV�FDQ�EH�
GHVLJQHG�DQG�WKH�XVHUV�FDQ�JHW�KDQGV�RQ�H[SHULHQFH�� /DWHU��WKH�GH�
VLJQHUV� FDQ� HODERUDWH� WKH�PRFN�XSV� DV� LQ� WKH� IROORZLQJ� SLFWXUH��
ZKHUH�D�IXWXUH�UHFHSWLRQ�ZRUNVWDWLRQ�KDV�EHHQ�HQYLVLRQHG��

,QGXVWULDO�GHVLJQ�PRFN�XS��

%XW�LW�LV� QRW�QHFHVVDU\�WR�EH� D�SURIHVVLRQDO�LQGXVWULDO�GHVLJQHU�WR�
PDNH�XVHIXO�PRFN�XSV�� 7KH�QH[W�SLFWXUH�LV�IURP�D�QHZVOHWWHU�SXE�
OLVKHG�E\�RQH�RI�WKH�FOHULFDO�ZRUNHU�XQLRQV�LQ�6ZHGHQ�� ,W�VKRZV�D�
PRFN�XS�RI�D�SURSRVDO�IRU�D�QHZ�FRPSXWHU�FRQWUROOHG�SDUFHO�VRUWLQJ�
ZRUNVWDWLRQ�� 2ULJLQDOO\��WKH�ORFDO�XQLRQ�ZDV�SUHVHQWHG�ZLWK�RQO\�WKH�
WHFKQLFDO�VSHFLILFDWLRQV�RI�WKH�QHZ�SURSRVDO�� +RZHYHU��RQ�WKH�EDVLV�
RI�WKH�GUDZLQJV��WKH�ZRUNHUV�ZHUH�XQDEOH�WR�MXGJH�WKH�TXDOLW\�RI�WKH�
SURSRVDO�ZLWK�UHVSHFW�WR� WKH�HIIHFWLYHQHVV�RI�ZRUN�SURFHGXUHV�DQG�
SK\VLFDO�VWUDLQ�� 7KH\�WKHQ�VSHQW�D�IHZ�WKRXVDQG�GROODUV�WR�EXLOG�WKH�
IXOO�VFDOH�PRFN�XS�� 8VLQJ�WKLV�WKH\�ZHUH�DEOH�WR�VLPXODWH�WKH�IXWXUH�
ZRUN�� WKH� IORZ� RI�SDUFHOV�� WKH� WDVNV� RI�HDFK� RSHUDWRU�� LQFOXGLQJ�
ZRUN�ORDG��DQG�WKH�SRVVLELOLW\�RI�VXSSRUWLQJ�HDFK�RWKHU�ZKHQ�ERWWOH�
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QHFNV�RFFXUUHG�� 7KH�VLPXODWLRQV�UHVXOWHG�LQ�VHYHUDO�LPSURYHPHQWV��
LQFOXGLQJ�VXJJHVWLRQV�IRU�UHGXFLQJ�SK\VLFDO�VWUDLQ�DQG�QHZ�ZD\V�RI�
FRRSHUDWLQJ��

6RUW�PDFKLQH�PRFN�XS�� 7KH�KHDGOLQH�UHDGV�� �:H�GLG�QRW�XQGHUVWDQG�
WKH�EOXHSULQWV��VR�ZH�PDGH�RXU�RZQ�PRFN�XSV���

7KH�XVH�RI�PRFN�XSV�GHVFULEHG�KHUH�UHVHPEOHV�WKH�ZD\�LQGXVWULDO�
GHVLJQHUV� XVH� WKHP�� +RZHYHU��RXU�IRFXV� LV�RQ�VHWWLQJ� XS� GHVLJQ�
JDPHV�IRU�HQYLVLRQPHQW�RI�WKH�IXWXUH�ZRUN�SURFHVV�� ,Q�FRQWUDVW�WR�
LQGXVWULDO�GHVLJQHUV��ZH�IRFXV�PRUH�RQ�WKH�KDUGZDUH�DQG�VRIWZDUH�
IXQFWLRQDOLW\� RI�WKH� IXWXUH� DUWLIDFWV� DQG� OHVV� RQ� WKH� HUJRQRPLF�
DVSHFWV�� ,QGXVWULDO�GHVLJQHUV�RIWHQ�PDNH�YHU\�HODERUDWH�DHVWKHWLF�DQG�
HUJRQRPLF�GHVLJQV�RI�NH\ERDUGV�� EXW�WKH�GLVSOD\�LV� EODFN��DQG�QR�
IXQFWLRQDOLW\�LV�VLPXODWHG�RU�PRFNHG�XS�� ,I WKHVH�GLIIHUHQW�FDSDELOL�
WLHV�FRXOG�PHHW�LQ�D�SDUWLFLSDWLYH�GHVLJQ�HIIRUW��DQ�HYHQ�PRUH�UHDOLVWLF�
VLPXODFUXP�FRXOG�EH� FUHDWHG�� ,I�WKH� IXWXUH� XVHUV� DOVR� DFWLYHO\�
SDUWLFLSDWH�LQ�WKH�GHVLJQ�� WKH�PRFN�XSV�PD\�EH� WUXO\�XVHIXO�DQG�D�
SURSHU�PRYH� WRZDUG�D�FKDQJHG�UHDOLW\�� %XW�DUH�PRFN�XSV� UHDOO\�
SURIHVVLRQDO�GHVLJQ�DUWLIDFWV"� <HV��WKH\�DUH�� ,Q�DUJXLQJ�WKLV�SRLQW��
ZH�ZLOO�JHW�D�ELW�PRUH�SKLORVRSKLFDO��EXW�ZH�ZLOO�DOVR�ORRN�DW�WKH�
WKHRU\�LQ�VRPH�SUDFWLFDO�H[DPSOHV��
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/DQJXDJH� JDPHV�
:H�DUH�JXLGHG�E\�WKH�FRQFHSW�RI�
:KDW�D�SLFWXUH�GHVFULEHV�LV�GHWHU�
PLQHG�E\�LWV�XVH�
� 7KLV�LV� VKRFNLQJ�VWDWHPHQW�IRU�WKRVH�RI�XV� ZKR�
ZHUH�EURXJKW�XS�LQ�D�QDWXUDO�VFLHQFH�WUDGLWLRQ�ZKHUH�D�V\VWHP�GH�
VFULSWLRQ�QRUPDOO\�LV�XQGHUVWRRG�DV�D�NLQG�RI�PLUURU�LPDJH�RI�UHDOLW\��
1HYHUWKHOHVV��WKLV�LV�D�SRVLWLRQ�DW�WKH�KHDUW�RI�/XGZLJ�:LWWJHQVWHLQ
V�
3KLORVRSKLFDO�,QYHVWLJDWLRQV��������� :LWWJHQVWHLQ�ZDV�DZDUH�RI�WKLV�
FKDOOHQJH�� $V�D�SKLORVRSKHU��KH�ZDV�ILUVW�NQRZQ�IRU�ZULWLQJ�D�GRF�
WRUDO� WKHVLV� WKDW�VKRZHG�KRZ�ZLWK�DQ�H[DFW�ODQJXDJH�ZH� FDQ�PDS�
UHDOLW\��:LWWJHQVWHLQ��������� 7KHQ�KH�VSHQW�WKH�UHVW�RI�KLV�OLIH�WU\LQJ�
WR�FRQYLQFH�XV�WKDW�KH�ZDV�ZURQJ�WKDW�WKHUH�LV�PRUH�WR�KXPDQ�ODQ�
JXDJH�DQG�LQWHUDFWLRQ�WKDQ�FDQ�EH�ZULWWHQ�GRZQ��DQG�WKDW�ODQJXDJH�LV�
DFWLRQ�� ,QVWHDG�RI�IRFXVLQJ�RQ�PLUURU�LPDJHV�RI�UHDOLW\�ZH�DUH�DG�
YLVHG�WR�WKLQN�RI�WKH�ODQJXDJH�JDPHV�SHRSOH�SOD\�KRZ�ZH�DUH�DEOH�
WR�SDUWLFLSDWH�LQ�KXPDQ�DFWLYLWLHV�EHFDXVH�ZH�KDYH�OHDUQHG�WR�DFW�DF�
FRUGLQJ�WR�WKH�XQZULWWHQ�UXOHV�RI�WKDW�DFWLYLW\��
)RU�H[DPSOH��LI�3HOOH��D�GHVLJQHU��SRLQWV�DW�WKH�FDUGERDUG�ER[�ZLWK�

WKH� VLJQ��GHVNWRS� ODVHU�SULQWHU��� DQG�VD\V� WR� -RQ�� D� W\SRJUDSKHU��
�&RXOG�\RX�WDNH� D�ORRN�DW�WKH�SURRI�FRPLQJ�RXW�IURP�WKH�GHVNWRS�
ODVHU�SULQWHU��� -RQ� GRHV� QRW� DQVZHU� �7KHUH� LV� QR� GHVNWRS� ODVHU�
SULQWHU�� <RX�DUH� SRLQWLQJ� DW� HPSW\� FDUGERDUG� ER[�� VWXSLG���
5DWKHU�KH�ZRXOG�JR� WR� WKH�FDUGERDUG�ER[�� SLFN�XS� D�EODQN�SDSHU�
IURP�D�SDSHU�VWDFN�EHVLGH�WKH�ER[��WXUQ�WRZDUG�3HOOH��ORRN�DW�WKH�SD�
SHU��DQG�VD\��:HOO��KHUH�ZH�KDYH�D�SUREOHP�� 7KHUH�LV�WRR�PXFK�WH[W�
IRU�D����SRLQW�WKUHH�FROXPQ�KHDGOLQH�DQG�WKDW�SLFWXUH�RI�WKH�SUHVL�
GHQW�� ,�WKLQN�ZH�ZLOO�KDYH�WR�FURS�WKH�SLFWXUH��RU�WKH�KHDGOLQH�KDV�WR�
EH�UHZULWWHQ���
$FFRUGLQJ�WR�3HOOH��DQG�WKH�RWKHU�SDUWLFLSDQWV��-RQ�PDNHV�D�SURSHU�

PRYH�LQ�WKH�GHVLJQ�ODQJXDJH� JDPH�KH�LV�SDUWLFLSDWLQJ�LQ�� 2Q�WKH�
RWKHU�KDQG��LI�-RQ�KDG�PDLQWDLQHG�WKDW�WKHUH�LV�RQO\�D�FDUGERDUG�ER[�
ZLWK�D�VLJQ�RQ�LW�VD\LQJ��GHVNWRS�ODVHU�SULQWHU���KH�ZRXOG�KDYH�PDGH�
DQ�LQFRUUHFW�PRYH�LQ�WKLV�VSHFLILF�GHVLJQ�ODQJXDJH�JDPH�� 'HVSLWH�WKH�
IDFW�WKDW�KH�ZRXOG�EH�ULJKW��KH�ZRXOG�QRW�KDYH�XQGHUVWRRG�KRZ� WR�
SOD\�DFFRUGLQJ�WR�WKH�UXOHV��
7KH�UHDVRQ�WKDW�-RQ��3HOOH��DQG�WKH�RWKHU�SDUWLFLSDQWV�FDQ�XVH�WKH�

PRFN�XS�LQ�D�SURSHU�ZD\�LV�EHFDXVH�WKLV�GHVLJQ�ODQJXDJH�JDPH�KDV�D�
IDPLO\� UHVHPEODQFH�ZLWK�RWKHU�ODQJXDJH�JDPHV� WKH\�NQRZ�KRZ�WR�
SOD\�� 7KH�ODQJXDJH�JDPH�LQ�ZKLFK�WKH�FDUGERDUG�ER[�LV�XVHG�KDV�D�
IDPLO\�UHVHPEODQFH�ZLWK�WKH�XVH�RI�D�WUDGLWLRQDO�SURRI�PDFKLQH�LQ�WKH�
SURIHVVLRQDO� W\SRJUDSKLFDO� ODQJXDJH� JDPH�ZKLFK�-RQ�NQHZ� YHU\�
ZHOO��DV�ZHOO�DV�ZLWK�WHFKQLFDO�GLVFXVVLRQV�3HOOH�KDG�SDUWLFLSDWHG�LQ�
DV�SDUW�RI�KLV�SURIHVVLRQ�� )XUWKHUPRUH��WKH\�ERWK�NQRZ�KRZ�WR�SOD\�
WKLV�GHVLJQ�ODQJXDJH�JDPH�XVLQJ�WKH�PRFN�XS��EHFDXVH�LW�UHVHPEOHV�
RWKHU�JDPHV�WKH\�KDYH�SOD\HG�EHIRUH��
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+RZHYHU��FDUGERDUG�ER[HV�GR�QRW�EHFRPH�ODVHU�SULQWHUV�E\�WKHP�
VHOYHV�� ,Q�IDFW��RQH�RI�WKH�KDUGHVW�FKDOOHQJHV�IRU�WKH�GHVLJQHU�VHHPV�
WR�EH�WR�FUHDWH�D�GHVLJQ�ODQJXDJH�JDPH�WKDW�PDNHV�VHQVH�WR�DOO�SDUWLF�
LSDQWV�� WKH�GHVLJQHU�LQ�WKH�UROH�RI�SOD\�PDNHU�� ,Q�WKLV�UROH�WKH�GH�
VLJQHU�VHWV�WKH�VWDJH�E\�ILQGLQJ�DQG�VXSSRUWLQJ�ZD\V�IRU�XVHIXO�FR�
RSHUDWLRQ�EHWZHHQ�SURIHVVLRQDO�GHVLJQHUV� DQG��GHVLJQLQJ� XVHUV���
)XWXUH�ZRUNVKRSV�DQG�PHWDSKRULFDO�GHVLJQ��&KDSWHU����� DV� ZHOO�DV�
RUJDQL]DWLRQDO�GHVLJQ�JDPHV��&KDSWHU������DUH�H[DPSOHV�RI�ZD\V�WR�
VHW�WKH�VWDJH�IRU�VXFK�VKDUHG�GHVLJQ�ODQJXDJH�JDPHV�� 0RFN�XSV�DQG�
SURWRW\SHV��&KDSWHU�����PD\�EH�XVHIXO��SURSHUWLHV��LQ�WKHVH�JDPHV��
+HQFH��PRFN�XSV�DUH�RQO\�HIIHFWLYH�LQ�WKH�GHVLJQ�ODQJXDJH�JDPHV�
WKDW�PDNH�VHQVH�WR�WKH�SDUWLFLSDQWV�� ,Q�WKHVH�JDPHV�PRFN�XSV�SOD\�
DQ�LPSRUWDQW�UROH�DV� VRPHWKLQJ�WR�ZKLFK�RQH�PD\�UHIHU�LQ�GLVFXV�
VLRQV�RI�WKH�GHVLJQ��DV�D�UHPLQGHU�SRLQWLQJ�EDFN�WR�H[SHULHQFH�IURP�
XVLQJ�WKH�PRFN�XS�� 7KXV��LQVWHDG�RI�KDYLQJ�WR�SURGXFH�UDWLRQDO�DU�
JXPHQWV� LQ�VXSSRUW�RI�D�FHUWDLQ�SRLQW�RI�YLHZ�FRQFHUQLQJ�D�EUHDN�
GRZQ�LQ�WKH�XVH�RI�D�PRFN�XS��LW�LV�SRVVLEOH�WR�UHSHDW�WKH�VHTXHQFH�
RI�RSHUDWLRQV� OHDGLQJ�WR� WKH�EUHDNGRZQ�� 7KHQ�ERWK�WKDW�VLWXDWLRQ�
DQG�WKH�VWHSV�SURGXFLQJ�LW�PD\�EH�HYDOXDWHG��DOWHUQDWLYHV�WULHG�RXW��
DQG��LI�QHFHVVDU\��SDUWLFLSDQWV�PD\�WU\�WR�JLYH�UDWLRQDO�DUJXPHQWV�LQ�
IDYRU�RI�WKHLU�SRLQW�RI�YLHZ��
,Q�VXPPDU\��PRFN�XSV�EHFRPH�XVHIXO�ZKHQ�WKH\�PDNH�VHQVH�WR�

WKH�SDUWLFLSDQWV�LQ�D�VSHFLILF�GHVLJQ�ODQJXDJH�JDPH��QRW�EHFDXVH�WKH\�
PLUURU��UHDO�WKLQJV���EXW�EHFDXVH�RI�WKH� LQWHUDFWLRQ�DQG�UHIOHFWLRQ�
WKH\�VXSSRUW��VHH�(KQ���������
$�QHZ�UROH�IRU�WKH�GHVLJQHU�LV�WR�VHW�WKH�VWDJH�DQG�PDNH�LW�SRVVLEOH�

IRU�GHVLJQHUV�DQG�XVHUV�WR�GHYHORS�DQG�XVH�D�FRPPRQ�VLWXDWHG�GH�
VLJQ�ODQJXDJH�JDPH�� 7KLV�KDV�WR�EH�D�ODQJXDJH�JDPH�WKDW�KDV�D�IDP�
LO\�UHVHPEODQFH�ZLWK�WKH�RUGLQDU\�ODQJXDJH�JDPHV�RI�ERWK�WKH�XVHUV�
DQG�WKH�GHVLJQHUV��D�ODQJXDJH�JDPH�ZKLFK�LV�VRFLDOO\�FRQVWUXFWHG�E\�
WKH�SDUWLFLSDQWV��

+DQGV�RQ�([SHULHQFHV�DQG� 5HDG\�WR�KDQG� 8VH�
7KHUH�DUH��KRZHYHU��PRUH�WR�PRFN�XSV�DQG�WKH�ODQJXDJH�JDPHV�LQ�
ZKLFK�WKH\�DUH�XVHG�WKDQ�MXVW�ODQJXDJH�� $V�RSSRVHG�WR�OLQJXLVWLF�DU�
WLIDFWV�� VXFK� DV� IORZFKDUWV� DQG� V\VWHP� GHVFULSWLRQ� GRFXPHQWV��
PRFN�XSV�PDNH�LW�SRVVLEOH�IRU�WKH�XVHU�WR�JHW�KDQGV�RQ�H[SHULHQFH��
7KLV� LV� LOOXVWUDWHG�LQ�WKH�SLFWXUH�EHORZ�� :KDW�\RX�VHH� LV� WKH� ILUVW�
PRFN�XS�ZH�HYHU�PDGH�LQ�D�GHVLJQ�ODQJXDJH�JDPH��
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)LUVW�PRFN�XS�RISDJH�PDNH�XS�ZRUN�VWDWLRQ��

,Q� WKH� DERYH�SLFWXUH� WKHUH�LV� D� KLJK�UHVROXWLRQ�JUDSKLF� GLVSOD\�� D�
FRQWURO�GLVSOD\��D�WDEOHW�ZLWK�D�WDEOHW�PHQX�DQG�D�PRXVH�� )XQFWLRQ�
DOLW\�RI�WKH�V\VWHP�LV�VLPXODWHG�E\�PDNLQJ�VXFFHVVLYH��GUDZLQJV��RI�
WKH� VFUHHQ�� $V� VKRZQ� LQ� WKH� QH[W� SLFWXUH� WKHVH� GUDZLQJV� DUH�
�VWRUHG��RQ�WKH�ZDOO��DQG��UHWULHYHG����XSGDWHG���DQG��FKDQJHG��DV�
WKH�GHVLJQ�JDPH�LV�SOD\HG�

7KH�ZDOO�DV� �VWRUH��IRU� �LQWHUDFWLYH��GLVSOD\�LPDJHV��
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7KLV�PRFN�XS�ZDV� WKH�FUHDWLYH�UHVXOW�RI�D�PDMRU�EUHDNGRZQ�LQ�WKH�
8723,$�SURMHFW��D�EUHDNGRZQ�WKDW�PDGH�XV�GHYHORS� VRPH�QHZ�GH�
VLJQ�DUWLIDFWV�DQG�WR�VKLIW�SHUVSHFWLYH��IURP�V\VWHP�GHVFULSWLRQV�WR�
VFULSWV�IRU�DFWLRQ��LQ�SDUWLFLSDWRU\�GHVLJQ��VHH�&KDSWHU������ $V�GH�
VLJQHUV�ZH�KDG�EHHQ�SURGXFLQJ�DQ�HQGOHVV�QXPEHU�RI�GHWDLOHG�DQG�
PHWKRGRORJLFDOO\�FRUUHFW�V\VWHP�GHVFULSWLRQV�� 7KHUH�ZDV�MXVW�RQH�
SUREOHP�� 7KH�XVHUV�FRXOG�QRW�XQGHUVWDQG�RXU�V\VWHP�GHVFULSWLRQV��
7KH�GHVFULSWLRQV�GLG�QRW�UHPLQG�WKH�XVHUV�RI�IDPLOLDU�ZRUN�VLWXD�
WLRQV�� 7KHUH�ZDV�QR�PHDQLQJIXO�UROH�IRU�WKHP�WR�SOD\�LQ�WKH�XVH�RI�
WKHVH�GHVLJQ�DUWLIDFWV�� 7KH�H[SHULHQFH�RI�XVLQJ�WKHVH�GHVFULSWLRQV�
GLG� QRW� UHODWH� WR� WKHLU�ZRUN� H[SHULHQFHV�� 7KH� PRFN�XS� DERYH�
FKDQJHG�WKH�UXOHV�RI�WKH�JDPH��LW�PDGH�LW�SRVVLEOH�IRU�WKH�XVHUV�WR�DF�
WLYHO\�SDUWLFLSDWH�LQ�WKH�GHVLJQ�SURFHVV��
)RU�H[DPSOH��-RQ�VLPSO\�VDW�GRZQ�E\�WKH�PRFN�XS�DQG�SUHWHQGHG�

WKDW�KH�ZDV�GRLQJ�SDJH�PDNH�XS�ZRUN�� +H�XVHG�WKH�PRXVH��WKH�WDE�
OHW��GLVSOD\V�DQG�PHQXV�WR�FURS�D�SLFWXUH��PRYH�D�KHDGOLQH��FKDQJH�D�
IRQW��HWF�� 7KLV�ZDV�GRQH�LQ�D�ZD\�WKDW�KDG�D�IDPLO\�UHVHPEODQFH�WR�
KLV� WUDGLWLRQDO�ZD\�RI�ZRUNLQJ�� +H�XQGHUVWRRG�WKH�PRFN�XS�DV� KH�
XQGHUVWRRG�KLV�WUDGLWLRQDO�WRROV��
:H�WDNH�DV�DQ�LPSRUWDQW�VWDUWLQJ�SRLQW�LQ�GHVLJQ�WKH�LGHD�WKDW� 
LQ�

WKH�EHJLQQLQJ�DOO�\RX�FDQ�XQGHUVWDQG�LV�ZKDW�\RX�DOUHDG\�KDYH�XQ�
GHUVWRRG�
� ,Q�VWDWLQJ�WKLV�GHVLJQ�SDUDGR[�ZH�KDYH�EHHQ�LQVSLUHG�E\�
0DUWLQ�+HLGHJJHU�DQG�H[LVWHQWLDO�SKHQRPHQRORJ\��+HLGHJJHU��������
DQG�HVSHFLDOO\�:LQRJUDG�	�)ORUHV��������DQG�'UH\IXV�	�'UH\IXV��
������� 7KH�SRLQW�LV�WKDW�WKH�PRFN�XS�GLG�QRW�FUHDWH�D�EUHDNGRZQ�LQ�
-RQ
V�XQGHUVWDQGLQJ�� ,W�ZDV�QRW�SUHVHQW�DV� DQ�REMHFW�LQ�LWVHOI�� EXW�
]XKDQGHQ��UHDG\�WR�KDQG��IRU�KLP�LQ�KLV�DFWLYLW\�� -RQ�ZDV�SULPDULO\�
LQYROYHG�LQ�SDJH�PDNH�XS�ZRUN��QRW�LQ�GHWDFKHG�UHIOHFWLRQV�RYHU�WKLV�
DFWLYLW\�� +H�ZDV�QRW�UHDGLQJ�RU�WDONLQJ�DERXW�D�IXWXUH� V\VWHP��EXW�
H[SHULHQFLQJ�LW�DV�D�=HXJ� �GUHVV��WRRO��DUWLIDFW��IRU�SDJH�PDNH�XS��
KH�ZDV�OLWHUDOO\�ZHOO�HTXLSSHG��UDWKHU�WKDQ�RYHUORDGHG�ZLWK�HTXLS�
PHQW��
+RZHYHU�� WKH�PRFN�XS�LV��REYLRXVO\��QRW�WKH� VDPH�DV� KLV� WUDGL�

WLRQDO�W\SRJUDSKLFDO�WRROV�� KHQFH��EUHDNGRZQV�LQ�KLV�UHDGLQHVV�WR�
KDQG�XVH�RI�WKH�PRFN�XS�RFFXUUHG�� 7\SRJUDSKLF�WRROV�VXFK�DV� WKH�
NQLIH�EHFDPH�FRPSXWHU�HTXLSPHQW�VXFK�DV� WKH�PRXVH�DQG�GLVSOD\��
WKH�PRXVH�EHFDPH�D�PDWFK�ER[��WKH�GLVSOD\�D�VKHHW�RI�SDSHU�� :KHQ�
WKH� VSHOO�RI�XQKDPSHUHG�LQYROYHPHQW�LV� EURNHQ�� WKH�PRFN�XS�EH�
FRPHV� YRUKDQGHQ� �SUHVHQW�DW�KDQG�� DV� D� FROOHFWLRQ�RI�WKLQJV� RU�
REMHFWV�� 7KLV�LV�QRW�DQ�HQWLUHO\�VDG�VWRU\�� $IWHU�DOO��LI�WKH�DUWLIDFWV�
ZH�XVH�ZHUH�DOZD\V�UHDG\�WR�KDQG�IRU�XV��KRZ�FRXOG�ZH� WKHQ�ILQG�
QHZ�ZD\V�RI�XVLQJ� WKHP"� :KHQ�WKLQJV�GR�QRW�ZRUN��ZH�VKLIW�WR�
GHWDFKHG�UHIOHFWLRQV� RI�WKHP�� ,Q� WKH� VLWXDWLRQ�QRWHG� WKLV� PHDQW�
UHIOHFWLRQV�VXFK�DV�� �,V�D�PRXVH�GLVSOD\�UHSODFHPHQW�RI�WKH�W\SRJUD�
SKLFDO�NQLIH�UHDOO\�D�JRRG�GHVLJQ�FKRLFH"�� �,V�WKH�SUREOHP�UDWKHU�
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WKDW�WKH�SURSHUWLHV�RI�WKH�NQLIH�DUH�WRR�UHVWULFWHG�� DQG�WKDW�ZH�ZLWK�
FRPSXWHU�VXSSRUW�FDQ�DGG�VRPH�QHZ�XVHIXO�SURSHUWLHV� OLNH� 
XQGR�
FXW
�DQG�
UHVL]H
"�� 7KHVH�NLQGV�RI�TXHVWLRQV�ZHUH�SDUW�RI�WKH�LQWHU�
DFWLRQ�EHWZHHQ�WKH�W\SRJUDSKHU�XVLQJ�WKH�PRFN�XS�DQG�D�GHVLJQHU�
VLWWLQJ�E\�KLV� VLGH�� 7KH\�FHUWDLQO\�OHG�WR�QHZ�GHVLJQ�LGHDV��DV�ZHOO�
DV� WR�FKDQJHV�RI�WKH�PRFN�XS�� )RU�H[DPSOH��WKH�VHFRQG�YHUVLRQ�RI�
WKH�PRFN�XS�SURYLGHG�SRVVLELOLWLHV�IRU�D�ZLGHU�UDQJH�RI�KDQGV�RQ�
DFWLYLWLHV�DQG�PRUH�HODERUDWH�GHVLJQ�ODQJXDJH�JDPHV�� 7KHUH�ZHUH�
PRUH�HODERUDWHG�LQWHUDFWLRQ�GHYLFHV�WR�WU\�RXW�DQG�D�PRUH�G\QDPLF�
LQWHUDFWLRQ�ZLWK�WKH�PRFN�XS�� $VSHFWV�RI�WKH�ZRUN�HQYLURQPHQW�DQG�
RI�ZRUN�FRRSHUDWLRQ�FRXOG�EH�WULHG�RXW�
,Q�VXPPDU\��KDQGV�RQ�H[SHULHQFH�LV�QRW�D�VXEVWLWXWH�IRU�GHWDFKHG�

UHIOHFWLRQ�� +RZHYHU�� LQ�SDUWLFLSDWRU\�GHVLJQ� LW�LV� QHFHVVDU\� DQG�
PRUH�IXQGDPHQWDO�WR� VXSSRUW�WKH�XVHUV
�UHDG\�WR�KDQG�XVH�RI�WKHLU�
IXWXUH� DUWLIDFWV�� +HQFH�� DQ� LPSRUWDQW�DVSHFW�RI�D�PRFN�XS� LV� LWV�
XVHIXOQHVV� IRU� LQYROYHG� DFWLYLW\� ZKHUH� WKH� XVHUV
� DZDUHQHVV� LV�
IRFXVHG� RQ�GRLQJ� WKH� WDVN�� UDWKHU� WKDQ�RQ� DQDO\]LQJ� REMHFWV� DQG�
UHODWLRQV�� 'HWDFKHG�UHIOHFWLRQV�RQ�DOWHUQDWLYHV�EHFRPH�SDUW�RI�WKH�
SURFHVV�ZKHQ�WKH�IOXHQW�XVH�RI�WKH�W\SRJUDSKLFDO�GHVLJQ�WRROV�WKHLU�
UHDGLQHVV�WR�KDQG�EUHDNV� GRZQ�� 7KHVH� UHIOHFWLRQV� DUH� WKHQ�
JURXQGHG�LQ�D�SUDFWLFDO�H[SHULHQFH��DQ�H[SHULHQFH�VKDUHG�E\�XVHUV�
DQG�GHVLJQHUV�LQ�D�GHVLJQ�E\�GRLQJ�ODQJXDJH�JDPH��

%H\RQG�WKH�&DUGERDUG�&RPSXWHU�

$� VHFRQG�JHQHUDWLRQ�� 8723,$�PRFN�XS�ZLWK�D�EDFN�VFUHHQ�VOLGH�
SURMHFWRU��
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7KH�LGHD�RI��KDQGV�RQ�WKH�IXWXUH��DV�RSSRVHG�WR��H\HV�RQ�D�V\VWHP�
GHVFULSWLRQ��ZDV�RXU�PDLQ�IRFXV� LQ�WKH�SUHYLRXV�VHFWLRQ�� :H�KDYH�
GLVFXVVHG�WKLV�LQ�WHUPV�RI�PRFN�XSV�EXLOW�IURP�WKH�PRVW�VLPSOH�PD�
WHULDOV��VXFK�DV� FDUGERDUG�DQG�SDSHU��EXW�WKHUH�DUH�REYLRXVO\�RWKHU�
SRVVLELOLWLHV�IRU�JHWWLQJ�KDQGV�RQ�WKH�IXWXUH��PRVW�QRWDEO\�FRPSXWHU�
EDVHG�SURWRW\SHV�� 6XFK�SURWRW\SHV�DUH�GLVFXVVHG�LQ�&KDSWHU����E\�
6XVDQQH� %�'GNHU� DQG�.DM� *U�'QEUHN�� ,Q� WKLV� VHFWLRQ� ZH� GLVFXVV�
VRPH�RI�WKH�SRVVLELOLWLHV�LQ�WKH�ERUGHUODQG�EHWZHHQ�WKH��FDUGERDUG�
FRPSXWHUV��DQG�WKH��UHDO��SURWRW\SHV��

6HFRQG�*HQHUDWLRQ�0RFN�XSV�
$V�D�ILUVW�VWHS�OHW�XV�FRQVLGHU�VRPH�SRVVLELOLWLHV�WKDW�DUH�PRUH�FRP�
SOH[�� DOWKRXJK�VWLOO�QRW�FRPSXWHU�EDVHG�� 'HSHQGLQJ�RQ� WKH� DYDLO�
DELOLW\� DQG�H[SHUWLVH� LQ� WKH� GHVLJQ�JURXS�� VXFK�SRVVLELOLWLHV�PD\�
LQFOXGH�RYHUKHDG�DQG�VOLGH�SURMHFWRUV�� WDSH�UHFRUGHUV�� DQG�YLGHR��
7KHVH�DUWLIDFWV�DUH�IDPLOLDU�LQ�WKH�VHQVH�WKDW�SHRSOH�HDVLO\�GLVWLQJXLVK�
PDOIXQFWLRQ�LQ�WKH�DUWLIDFW�IURP�PDOIXQFWLRQ�RI�WKH�GHVLJQ�� $W�WKH�
VDPH�WLPH�WKH\�SURYLGH�VRPH�XVHIXO�IXQFWLRQDOLW\�EH\RQG�WKDW�ZKLFK�
LV� DFKLHYHG�ZLWK�FDUGERDUG�� DQG�WKH\�PDNH�SRVVLEOH�D� �ORRN�DQG�
IHHO��WKDW�LV�PRUH�OLNH�WKH�IXWXUH�SURGXFW��

'HVLJQHUV�DQG�SRWHQWLDO�IXWXUH� XVHUV�HQYLVLRQLQJ�WKH�IXWXUH�RISDJH�
PDNH�XS�SOD\LQJ�ZLWK�WKH�8723,$�PRFN�XS��
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,Q�RXU�VHFRQG�PRFN�XS�RI�WKH� WH[W� DQG�LPDJH�SURFHVVLQJ�ZRUN�
VWDWLRQ�LQ�WKH�8723,$�SURMHFW�ZH�XVHG�D�VOLGH�SURMHFWRU�DQG�D�VFUHHQ�
IRU�EDFN�VFUHHQ�SURMHFWLRQ�� 7KH�ILUVW�LPSUHVVLRQ�RI�WKLV�PRFN�XS�
ZDV�PXFK�FORVHU�WR�WKH�LPDJLQHG�ILQDO�SURGXFW��7KH�GLVSOD\�LQWHU�
DFWLRQ�ZDV�VLPXODWHG�E\�WKH�XVH�RI�VOLGH�VKRZV�DQG�WKH�LQSXW�GHYLFHV�
KDG�D��UHDO��WRXFK�� 7KLV�TXDOLW\�SURYHG�HVSHFLDOO\�YDOXDEOH�ZKHQ�
MXGJHG�E\�SHRSOH�ZKR�RQO\� WULHG�RXW�WKH�PRFN�XS� IRU�YHU\�VKRUW�
SHULRGV�RI�WLPH�� ,W�ZDV�IDLUO\�HDV\�IRU�WKHP�WR�HQYLVLRQ�WKH�IXWXUH�
DUWLIDFW�E\�XVLQJ�WKH�PRFN�XS�� 7KLV�ODVW�SRLQW�LV�LPSRUWDQW��DQG�LQ�
PDQ\�FDVHV�WKLV�DORQH�PD\�MXVWLI\�WKH�XVH�RI�VOLGH�SURMHFWRUV�RU�YLGHR�
LQ� D�PRFN�XS�� 7KH� WUDGH�RII�LV� WKDW�VXFK�PRFN�XSV�UHTXLUH�PRUH�
H[SHUWLVH�DQG�PRUH�UHVRXUFHV��ERWK�LQ�WLPH�DQG�LQ�PRQH\��DQG�WKH\�
DUH�PRUH�GLIILFXOW�WR�FKDQJH��

$�VDPSOH�RI�GLIIHUHQW�NH\�SDG�DQG� �PLFH�OLNH�� LQSXW�GHYLFH�PRFN�
XSV�SURGXFHG�LQ�WKH�8723,$�SURMHFW�LQ�DQ�DWWHPSW�QRW�WR�JHW�VWXFN�LQ�
WKH�HPHUJLQJ�VWDQGDUG�LQWHLIDFH��

6LPSOH�0RFN�XSV��$GYDQWDJHV�DQG�'LVDGYDQWDJHV�
%HIRUH�ZH�WXUQ�RXU�DWWHQWLRQ�WR�WKH�XVH�RI�FRPSXWHUV�LQ�PRFN�XSV��
ZH�ZLOO�EULHIO\�RXWOLQH�VRPH�DGYDQWDJHV�DQG�VKRUWFRPLQJV�RI�VLP�
SOHU�PDWHULDOV�WR�JHW�D�EHWWHU�XQGHUVWDQGLQJ�RI�ZKDW�PLJKW�EH�JDLQHG�
RU�ORVW�IURP�WKH�XVH�RI�FRPSXWHUV��
8QWLO�QRZ�ZH�KDYH�ORRNHG�DW�KRZ�WR�GHVLJQ�ZLWKRXW�FRPSXWHUV��

QRW�EHFDXVH�ZH�WKLQN�WKDW�SHRSOH�VKRXOG�DYRLG�FRPSXWHUV�LQ�JHQHUDO��
EXW�EHFDXVH�WKHUH�DUH�JRRG�UHDVRQV�WR�WKLQN�WZLFH�EHIRUH�XVLQJ�WKHP��
DV�ZHOO�DV�JRRG�UHDVRQV�WR�SURFHHG��HYHQ��LI FRPSXWHU�VXSSRUW�LV�QRW�
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DYDLODEOH�� )LUVW��WKH�PRFN�XSV�GLVFXVVHG�VR�IDU�DUH�EXLOW�ZLWK�LQH[�
SHQVLYH�PDWHULDOV�� 7R�EX\�H[SHQVLYH�KDUGZDUH�DQG�EXLOG�DGYDQFHG�
VRIWZDUH� HDUO\� LQ� D� SURMHFW�PD\�� LQ� PRVW� VLWXDWLRQV�� EH� GLUHFWO\�
FRXQWHUSURGXFWLYH��HVSHFLDOO\�JLYHQ� WKH�SRVVLELOLWLHV�RI�PRFN�XSV��
,Q�RWKHU�VLWXDWLRQV��KRZHYHU��WKH�LQYHVWPHQWV�LQ�KDUGZDUH�DQG�VRIW�
ZDUH�PD\�QRW�EH�D�SUREOHP�3&V�PD\�DOUHDG\�EH�PDVVLYHO\�XVHG�LQ�
WKH�RUJDQL]DWLRQ�� 6WLOO��WKH�XVH�RI�PRFN�XSV�PD\�SD\�RII��EHFDXVH�LW�
FDQ�KHOS�JHQHUDWH�QHZ�YLVLRQV�DQG�QHZ�RSWLRQV�IRU�XVH��
6HFRQG��WKH�FKDUDFWHULVWLFV�RI�WKHVH�VLPSOH�WRROV�DQG�PDWHULDOV�DUH�

IDPLOLDU� WR�HYHU\ERG\� LQ�RXU�FXOWXUH�� :LWK� WKLV� W\SH� RI�PRFN�XS�
QRWKLQJ�P\VWHULRXV�KDSSHQV�LQVLGH�D��EODFN�ER[��� ,I D�SLFWXUH�WDSHG�
WR�WKH�EODFNERDUG�GURSV�WR�WKH�IORRU�HYHU\ERG\�NQRZV�WKDW�WKLV�ZDV�
GXH�WR�GLIILFXOWLHV�RI�WDSLQJ�RQ�D�GXVW\�EODFNERDUG��DQG�QRW�SDUW�RI�
WKH�GHVLJQ�� 7KHUH�LV� QR�FRQIXVLRQ�EHWZHHQ� WKH� VLPXODWLRQ�DQG�WKH�
�UHDO�WKLQJ���
7KLUG��VXFK�PRFN�XSV�OHQG�WKHPVHOYHV�WR�FROODERUDWLYH�PRGLILFD�

WLRQV�� 7KH�SRVVLEOH��RSHUDWLRQV��RQ� WKH�PDWHULDO�XVLQJ�SHQV� DQG�
VFLVVRUV��IRU�H[DPSOH��DUH�ZHOO�NQRZQ�WR�DOO��DQG�ZLWK�VLPSOH�SDSHU�
DQG�FDUGERDUG�PRFN�XSV�SHRSOH�RIWHQ�PDNH�PRGLILFDWLRQV�MRLQWO\�RU�
E\� WDNLQJ�TXLFN�WXUQV�� 7KH�SK\VLFDO�FKDQJHV�DUH�YLVLEOH��DQG��ZLWK�
SURSHU�GLVSOD\��YLVLEOH�WR�DOO�WKH�SDUWLFLSDQWV��
+RZHYHU��DV�ZLWK�DQ\� WRRO�RU�WHFKQLTXH�� VLPSOH�PRFN�XSV�KDYH�

WKHLU�OLPLWDWLRQV�� &KDQJHV�WR�D�PRFN�XS�PD\�EH�YHU\�WLPH�FRQVXP�
LQJ�� ,I��IRU�H[DPSOH��D�GLIIHUHQW�ZD\�RI�SUHVHQWLQJ�PHQXV�LV�FKRVHQ��
FKDQJHV�PD\�KDYH� WR� EH�GRQH� WR�GR]HQV� RI�GUDZLQJV�� RU�D�ZKROH�
QHZ�VHW�RI�VOLGHV�PD\�KDYH�WR�EH�PDGH��
:KLOH�LW�DOORZV�D�GHVLJQ�JURXS�WR�H[SHULPHQW�ZLWKRXW�WKH�OLPLWD�

WLRQV�RI�FXUUHQW�WHFKQRORJ\��WKLV�IUHHGRP�LV�RQO\�D�SDUWLDO�EOHVVLQJ��
,Q�WKH� HQG�� JRRG�GHVLJQ�UHVXOWV� IURP�H[SORLWLQJ�WKH� WHFKQRORJLFDO�
SRVVLELOLWLHV� DQG� OLPLWDWLRQV� FUHDWLYHO\�� QRW� IURP� LJQRULQJ� WKHP��
7KXV�� DV� SDUDGR[LFDO� DV� LW�PD\� VRXQG�� WKH� GHPDQG� IRU� FRPSXWHU�
NQRZOHGJH�LQ�D�GHVLJQ�JURXS�XVLQJ�PRFN�XSV�LV�YHU\�KLJK��
7KH�VLPSOH�PRFN�XSV�ODFN�IXQFWLRQDOLW\��7KH\�UHSUHVHQW�SK\VLFDO�

FOXHV�ZLWK�ZKLFK�RQH�PD\�FUHDWH�WKH�LOOXVLRQ�RI�XVLQJ�D�IXWXUH�FRP�
SXWHU�EDVHG�DUWLIDFW��EXW�WKH�XVHUV�GR�KDYH�WR�XVH�WKHLU�LPDJLQDWLRQV�
DORQJ�ZLWK�WKH�PRFN�XS��

&RPSXWHUV� LQ� 0RFN�XSV��2YHUFRPLQJ�WKH�
'LVDGYDQWDJHV�
1RZ�OHW
V�HQWHU�WKH�ERUGHUODQG�EHWZHHQ��FDUGERDUG�FRPSXWHUV��DQG�
�IXOO\�FRPSXWHUL]HG�SURWRW\SHV��� ,Q�WKLV� ERUGHUODQG�� GLVWLQFWLRQV�
EHWZHHQ�WKH�WZR�DUH�IX]]\�� ,Q�IDFW��ZH�GR�QRW�VHH�WKH�PDLQ�GLIIHU�
HQFH�EHWZHHQ�D�PRFN�XS� DQG�D�SURWRW\SH� DV� EHLQJ�D�TXHVWLRQ�RI�
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ZKHWKHU�FRPSXWHUV� DUH�XVHG�RU�QRW�� :LWK�PRFN�XSV��FRPSXWHU�
VXSSRUWHG�RU�QRW�WKH�IRFXV�LV�RQ�VXSSRUW�IRU�RYHUDOO�HQYLVLRQPHQW��
,Q�D�SRZHUIXO�DQDORJ\�WR�ILOP�SURGXFWLRQ��WKLV�NLQG�RI�HQYLVLRQPHQW�
KDV�EHHQ�FDOOHG�VWRU\ERDUG�SURWRW\SLQJ� �$QGULROH�� ������� 0DUW\�
.OLQH��WKH�DUWLVW�ZKR�GUHZ�WKH�VWRU\ERDUG�IRU�WKH�PRYLH�:KR�IUDPHG�
5RJHU�5DEELW"��PDNHV�WKH�DQDORJ\�FOHDU�� �6WRU\ERDUGLQJ�LV�D�ZD\�WR�
ORRN�DW�WKH�ILOP�ZLWKRXW�VSHQGLQJ�D�ORW�RI�PRQH\���,W
V�QRW�WKH�XOWL�
PDWH� ILOP�� EXW�LW�UHSUHVHQWV� D� ILUVW�FKDQFH� WR� ORRN�DW�LW���%UDD�	�
5XYLN�� �������
0RYLQJ�IURP�PRFN�XSV�DQG�VWRU\ERDUG�SURWRW\SHV�WR�UHDO�SURWR�

W\SHV��WKH�SRVVLELOLWLHV�WR�GHPRQVWUDWH�UHDO�FRPSXWHU�EDVHG�IXQFWLRQ�
DOLW\�FRPH�LQWR�IRFXV�� &RPSXWHUL]HG�SURWRW\SHV�GLIIHU�IURP�WKH�XVH�
RI�FRPSXWHUV�LQ�PRFN�XSV� LQ� WZR�LPSRUWDQW�ZD\V�� :H�RIWHQ�XVH�
FRPSXWHUV�LQ�PRFN�XSV�IRU�SXUSRVHV�RWKHU�WKDQ�WKRVH�LQWHQGHG�IRU�
WKH� IXWXUH� FRPSXWHU� V\VWHP�� ,Q� WKH� PRFN�XS� ZH� DUH� W\SLFDOO\�
LQWHUHVWHG�LQ� XVLQJ� FRPSXWHUV� IRU� HQYLVLRQLQJ� WKH� V\VWHP�� QRW� WR�
SURYLGH�WKH�UHDO�IXQFWLRQDOLW\�RI�WKH�V\VWHP�� $OVR��FRPSXWHUV�KDYH�
QR�SULYLOHJHG�SRVLWLRQ�LQ�UHODWLRQ� WR�RWKHU�PDWHULDOV� VXFK�DV� FDUG�
ERDUG�DQG�SDSHU�� 7KH\�DUH�DOO�XVHG�RQ�WKH�EDVLV�RI�KRZ�ZHOO�WKH\�
FRQWULEXWH�WR�FUHDWLQJ�WKH�LOOXVLRQ�RI�XVLQJ�WKH�IXWXUH�V\VWHP�� ,Q�RXU�
LQYHVWLJDWLRQV�RI�WKH�ERUGHUODQG�ZH� QRZ�FRQVLGHU�LI�DQG�KRZ�ZH�
PD\�XVH�FRPSXWHUV�WR�RYHUFRPH�WKH�GLVDGYDQWDJHV�GHVFULEHG�DERYH��
DQG�LI�ZH�PD\�GR�VR�ZLWKRXW�VDFULILFLQJ�WKH�DGYDQWDJHV�� :H�ORRN�
ILUVW� DW� WKH� XVH�RI�FRPSXWHUV� DV� D� ZD\� WR� LPSURYH� HIILFLHQF\� LQ�
EXLOGLQJ�DQG�FKDQJLQJ�PRFN�XSV�� 7KHQ�ZH�ORRN�DW�ZD\V�WR�H[SORUH�
WHFKQRORJLFDO�OLPLWDWLRQV�E\�PHDQV�RI�FRPSXWHUV�� )LQDOO\�ZH�GLV�
FXVV�WKH�TXHVWLRQ�RI�JHWWLQJ�PRUH�IXQFWLRQDOLW\��

(IIHFWLYH�7RROV�
7KH�QH[W�SLFWXUHV�DUH�IURP�D�UHFHQW�SURMHFW�LQ�ZKLFK�ZH�DUH�GHYHORS�
LQJ�DQG�XVLQJ�D�FRPSXWHU�EDVHG�K\SHUPHGLD�GHVLJQ�HQYLURQPHQW�WKDW�
ZH� FDOO�'HVLJQ6XSSRUW�� 7R� WHVW�DQG�GHYHORS�'HVLJQ6XSSRUW�ZH�
KDYH�XVHG�LW�IRU�GHVLJQ�RI�D�EXGJHW�V\VWHP�� 7KH�EXGJHW�V\VWHP�ZDV�
LQWHQGHG�WR�VXSSRUW�RXU�RZQ�UHVHDUFK�JURXS�LQ�GLVFXVVLRQV�RQ�KRZ�
WR�VSHQG�RXU�IXQGV�� 0RVW�RI�WKHVH�IXQFWLRQV�ZHUH�QRW�FRYHUHG�E\�
VWDQGDUG�EXGJHWLQJ�DQG�DFFRXQWLQJ�V\VWHPV�� WKH\�ZHUH�VXSSRUWHG�
RQO\�E\�PDQXDO�SURFHGXUHV�XVLQJ�SHQ�DQG�SDSHU�� WRJHWKHU�ZLWK�H�
PDLO�� 7KH�SLFWXUHV�DUH�IURP�DQ�HDUO\�PRFN�XS�VWRU\ERDUG�SURWRW\SH�
RI�WKH�EXGJHW�V\VWHP�DQG�VKRZ�D�VFDQQHG�YHUVLRQ�RI�D�KDQGZULWWHQ�
HFRQRPLF�RYHUYLHZ��VRPH�OLQNV�DGGHG�WR�WKH�GUDZLQJ��DQG�D��FRP�
SXWHU�UHGUDZQ��VFUHHQ�LPDJH�EDVHG�RQ�WKH�KDQGZULWWHQ�RYHUYLHZ��
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�����������
������������ 7LO� U$GLJKHG� Y�VHU� KYRU� PHJHW� YL� KDU
%HYLOKQ�HU�HU�GH� SHQ�H� YL�KDU�DW���HUH� �RGW� WLOEDJH� L� GHWWH� VDPW� GH� HIWHU��OJHQGH� $U�
PHG� L� OQGHY&3UHQGH�2U� ��� GH� I�H�JHQGH���V2� WLOVDPPHQ���ā���


� ��� Q��

'�VVH� WWUVWDO� IXQJHUHU� VRP� NQDSSHU�� H� EHYLOKQ4HU�PHG�
KYRUPHG� PDQ� NDQ� J$� WLO� WLOVYDUHQGH� WLOVD���DIWDOHU��I��
RYHUVLJWHU� IRU� GH� HQNHOWH� $U��

J� )RUEUXJ� 'LVSRQHUHW� UQ�
L� QX� QX�II�  %�)�'�

,� 6RIW:DUH� ,L�
,� 3URJUQPPUUU� ,,� ,�
,� 5HMVHU	6HP� ,,� ,�

���� DQG�D��FRPSXWHU�UHGUDZQ�� VFUHHQ�LPDJH�EDVHG�RQ�WKH�KDQGZULW�
WHQ�RYHUYLHZ�� $OO�WKH�PDWHULDO�H[LVWV�LQ�WKH�VDPH� �K\SHUPHGLD���

$IWHU�VFDQQLQJ�WKH�HFRQRPLF�RYHUYLHZ�ZH�XVHG�'HVLJQ6XSSRUW�WR�
FUHDWH�OLQNHG�VFUHHQ�LPDJHV�� 7KH�FRPSXWHU�EDVHG�GUDZLQJ�DOORZHG�
XV� WR�WDNH�DGYDQWDJH�RI�VLPLODULWLHV�EHWZHHQ�WKH�SLFWXUHV�� )RU�H[�
DPSOH��FRS\LQJ�VKDUHG�LFRQV�EHWZHHQ�VFUHHQ�LPDJHV�ZDV�HDV\��DQG�
UHSHDWHG�FKDQJHV� WR� DQ� LPDJH�GLG�QRW�UHGXFH� LWV�TXDOLW\�DV� RFFXUV�
ZKHQ�XVLQJ�SDSHU�� )XUWKHUPRUH��VHYHUDO�VFUHHQ�LPDJHV�FRXOG�VKDUH�
SDUWV�� 0RGLILFDWLRQV�PDGH�WR�D�SDUW�RQ�RQH�VFUHHQ�LPDJH�ZDV�DXWR�
PDWLFDOO\��FDVFDGHG��WR�WKH�RWKHU�LPDJHV��
)LQDOO\�� LW�LV� ZRUWK�PHQWLRQLQJ� WKDW� LQWHUPHGLDWH�GHVLJQV� ZHUH�

HDVLO\�VDYHG�� 7KLV�HQFRXUDJHG�WKH�H[SORUDWLRQ�RI�DOWHUQDWLYH�GHVLJQV�
IRU�VFUHHQ�LPDJHV��VLQFH�EDFNWUDFNLQJ�WR�HDUOLHU�YHUVLRQV�ZDV�DOPRVW�
LQVWDQWDQHRXV� LI�WKH� FXUUHQW� OLQH�RI�GHVLJQ�SURYHG� WR� EH� XQVDWLV�
IDFWRU\��
7KH� H[DPSOHV� RI�HIILFLHQF\� JDLQV� GLVFXVVHG�KHUH� FRYHU�RQO\� D�

VPDOO� VDPSOH� RI�WKH� SRWHQWLDO� RI�H[LVWLQJ� FRPSXWHU�EDVHG� WRROV��
'HSHQGLQJ�RQ�WKH� V\VWHP�EHLQJ�GHVLJQHG�� WRROV� VXFK� DV� D�SUHVHQ�
WDWLRQ�PDQDJHU�RU�D�ZRUG�SURFHVVRU�PD\�KHOS�LPSURYH�WKH�HIILFLHQF\�
LQ� PDNLQJ� DQG� FKDQJLQJ� D� PRFN�XS�� 2QH� VKRXOG� UHPHPEHU��
KRZHYHU�� WKDW�DFKLHYLQJ� WKLV� HIILFLHQF\�JDLQ�XVXDOO\� UHTXLUHV� WKDW�
SHRSOH�LQ�WKH�GHVLJQ�JURXS�EH�VNLOOHG�XVHUV�RI�WKH�FRPSXWHU�EDVHG�
WRROV��RWKHUZLVH�WKH�WRROV�PD\�JHW�LQ�WKH�ZD\�RI�WKH�MRE�WR�EH�GRQH��
FKDQJLQJ�WKH�IRFXV�IURP�WKH�PRFN�XS�WR�WKH�OLPLWDWLRQV�RI�WKH�WRROV��

&UHDWLQJ�6XLWDEOH�5HDO� /LPLWDWLRQV�
$V� QRWHG�� WKH�GHPDQGV�RQ�FRPSXWHU�NQRZOHGJH�LQ�D�GHVLJQ�JURXS�
ZRUNLQJ�ZLWK� VLPSOH�PRFN�XSV�DUH�YHU\�KLJK�� :KHQ�D�FDUGER�DUG�
ER[�LV�XVHG�LQVWHDG�RI�D�GHVNWRS�ODVHU�SULQWHU��VRPHRQH�LQ�WKH�JURXS�
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PXVW�NQRZ�DERXW�VXFK�SULQWHUV�LQ�RUGHU�WR�JHW�WKH�JDPH�JRLQJ�XVLQJ�
WKH�ER[�DV�D�ODVHU�SULQWHU��QRW�DV� D�ER[�� ,Q�FDVHV�ZKHUH�WKLV�NQRZO�
HGJH�QHHGV�WR�EH�GHYHORSHG��FRPSXWHUV�PD\�EH�XVHG�WR�LQYHVWLJDWH�
VSHFLILF�WHFKQRORJLFDO�SRVVLELOLWLHV�DQG�OLPLWDWLRQV��DV�LOOXVWUDWHG�E\�
WKH�IROORZLQJ�H[DPYOH��

,QYHVWLJDWLRQV�RI�UHVROXWLRQ�DQG�UHVSRQVH� WLPHV�XVLQJ�D�UHDO�FRP�
SXWHU��

'XULQJ� WKH�SHULRG�LQ� WKH�8723,$� SURMHFW�ZKHQ�ZH� XVHG� VLPSOH�
PRFN�XSV�ZH�DFTXLUHG�D�IHZ�UHDO�FRPSXWHU�ZRUNVWDWLRQV�ZLWK�����
ELW�PDSSHG�VFUHHQV�� 7KH�LGHD�ZDV�WR�EXLOG�RQH�RU�PRUH�SURWRW\SHV�
RI�WKH�HPHUJLQJ�GHVLJQ�� %XW�DOWKRXJK�WKH�KDUGZDUH�ZDV�SRZHUIXO��
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WKH� VRIWZDUH�ZDV�SRRU�� DQG�WKH�SURWRW\SLQJ�FRXOG�QHYHU�NHHS� XS�
ZLWK� WKH� PRFN�XS� ZRUN�� +RZHYHU�� LW�ZDV� XVHIXO� WR� EH� DEOH� WR�
H[SHULPHQW�ZLWK�D�����VFUHHQ�DV�RQH�RI�RXU�PRFN�XS�FRPSRQHQWV��
HVSHFLDOO\�EHFDXVH�WKH�H[LVWLQJ�NQRZOHGJH�LQ�WKH�GHVLJQ�JURXS�RQ�
ELW�PDSSHG�VFUHHQV�ZDV�QRW�FRPSUHKHQVLYH�� :H�EHJDQ�WR�ORRN�DW�
TXHVWLRQV� VXFK�DV�� �KRZ�FRXOG�D�QHZVSDSHU�SDJH�EH�UHSUHVHQWHG�
ZLWK�WKH�DYDLODEOH�UHVROXWLRQ�DQG�VFUHHQ�VL]H"����KRZ�DERXW�D�VSUHDG��
WKDW�LV��WZR�SDJHV"����KRZ�PDQ\�SL[HOV�ZHUH�QHHGHG�WR�PDNH�D�IRQW�
UHDGDEOH�RQ�WKH� VFUHHQ"��� DQG��KRZ�DERXW�XVLQJ� VKDGHG�ER[HV� WR�
UHSUHVHQW�ZRUGV�LQ�VPDOO�IRQWV"�� 6XFK�TXHVWLRQV�FRXOG�QRW�HDVLO\�EH�
GHDOW�ZLWK�XVLQJ�WKH�SDSHU�LPDJHV�DQG�VOLGHV�RI�RXU�ILUVW�DQG�VHFRQG�
JHQHUDWLRQ�PRFN�XSV��EXW�WKH\�FRXOG�EH�LQYHVWLJDWHG�TXLWH�HDVLO\�
XVLQJ�WKH�ZRUNVWDWLRQV�ZLWK�WKHLU�JUDSKLF�VFUHHQV��
+DYLQJ�OHDUQHG�DERXW�WKH�SRVVLELOLWLHV�DQG�OLPLWDWLRQV�RI�RXU�����

ELW�PDSSHG�VFUHHQV��ZH�UHWXUQHG�WR�RXU�VLPSOH�SDSHU�EDVHG�PRFN�XS�
WR� H[SORUH�WKH�SRVVLELOLWLHV�RI�GLIIHUHQW�VFUHHQ� VL]HV�� VXFK�DV� �����
�����DQG������:H�FXW�KROHV�RI�DSSURSULDWH�VL]HV�LQ�ODUJH�SLHFHV�RI�
FDUGERDUG�DQG�SODFHG�WKHP�RQ�WKH�ZDOO� LQ�IURQW�RI�RXU�SLFWXUHV��
PHQXV�HWF���

���� DQG�H[SDQGLQJ�WKH�VFUHHQ�VL]H�ZLWK�D�PRFN�XS��

0RUH�)XQFWLRQDOLW\�
$V� WKH�WKLUG�DQG�ODVW�RI�WKH�GLVDGYDQWDJHV�RI�PRFN�XSV�ZH�ZDQW�WR�
DGGUHVV�E\�PHDQV�RI�FRPSXWHUV��ZH�ORRN�DW�WKH�TXHVWLRQ�RI�IXQF�
WLRQDOLW\�� 7KLV�TXHVWLRQ�WDNHV�XV�YHU\�FORVH�WR�WKH�ERUGHUV�RI��UHDO�
SURWRW\SHV���
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&RQVLGHU�RQFH�PRUH�WKH�XVH�RI�'HVLJQ6XSSRUW�IRU�WKH�FUHDWLRQ�RI�D�
PRFN�XS�RI�WKH�EXGJHWLQJ�V\VWHP�GLVFXVVHG�SUHYLRXVO\�� 7KH�VFUHHQ�
LPDJHV�FRXOG�KDYH�EHHQ�SULQWHG�RXW�DQG�XVHG�LQ�D�SDSHU�DQG�FDUG�
ERDUG�PRFN�XS�OLNH�DQ\�RWKHU�SLFWXUH�� :KDW�ZH�GLG��KRZHYHU��ZDV�
WR�XVH�WKH�FRPSXWHU�WR�VKRZ�D�VHTXHQFH�RI�LPDJHV�DV�D�VOLGH�SURMHF�
WRU�GRHV��
7KH� QH[W� VWHS�ZH� WRRN�ZDV� WR� XVH� WKH� �EXWWRQ�FDSDELOLWLHV��RI�

+\SHU&DUG�WR�PDNH�LW�SRVVLEOH�IURP�HYHU\�VFUHHQ�LPDJH�WR�G\QDPL�
FDOO\�VHOHFW�WKH�QH[W�LPDJH��LQ�D�ZD\�VLPXODWLQJ�KRZ�WKLV�FRXOG�EH�
GRQH�LQ�WKH�ILQDO�V\VWHP��
8VLQJ�WKH�EXWWRQ�FDSDELOLWLHV�WRJHWKHU�ZLWK�WH[W�ILHOGV�LQ�FRQVWUXFW�

LQJ�WKH�VFUHHQ�LPDJHV�PDGH�LW�SRVVLEOH�WR�VLPXODWH�D�QXPEHU�RI�G\�
QDPLF�FKDQJHV�� WH[W�HQWU\��VHOHFWLRQ��HWF�� '\QDPLF�UHVSRQVH�IURP�
WKH� EXGJHW�PRFN�XS�� VXFK� DV� VKRZLQJ� WKH� PRQH\� DYDLODEOH� IRU�
LQYLWLQJ�JXHVWV�IRU� WKH�UHVW�RI�WKH�\HDU�� WRJHWKHU�ZLWK�WKH�HVWLPDWHG�
FRVW�RI�SODQQHG�DQG��FRQVLGHUHG��YLVLWV��ZDV� KDQGOHG�E\�D�KXPDQ�
RSHUDWRU� VLPXODWLQJ� SDUWV� RI� WKH� V\VWHP�� 6WLOO� RWKHU� NLQGV� RI�
UHVSRQVH�� VXFK�DV� VRUWLQJ�D� OLVW�RI�SRVVLEOH�FRQIHUHQFHV� WR� DWWHQG��
ZHUH�QRW�KDQGOHG�G\QDPLFDOO\�EXW�UDWKHU�E\�VKRZLQJ�D�OLVW�SUHSDUHG�
LQ�DGYDQFH��DV�ZH�GLG�ZLWK�WKH�SDSHU�DQG�FDUGERDUG�PRFN�XS��
$V� WKH� H[DPSOH� VKRZV�� WKHUH� DUH� GLIIHUHQW� ZD\V� WR� VLPXODWH�

IXQFWLRQDOLW\��DQG�WKHUH�LV�DOVR�WKH�TXHVWLRQ�RI�ZKDW�IXQFWLRQDOLW\�WR�
VLPXODWH�LQ�WKH�ILUVW�SODFH�� 7KHUH� DUH� QR� VLPSOH�DQVZHUV�� EXW�WKH�
\DUGVWLFN� WR� DSSO\� LV� KRZ� WKH� GLIIHUHQW� DVSHFWV� FRQWULEXWH� WR� WKH�
FUHDWLRQ�RI�WKH�XVH�VLWXDWLRQ�HQYLVLRQPHQW��KRZ�XVHIXO�LW�PDNHV�WKH�
PRFN�XS�LQ�WKH�SDUWLFXODU�GHVLJQ�ODQJXDJH�JDPH�� 2EYLRXVO\�WKHUH�LV�
D�WHQGHQF\�WR�LPSOHPHQW�WKRVH�DVSHFWV�ZKLFK�ILW�WKH�FRPSXWHU�EHVW��
EXW�WKH�WHQGHQF\�WR�LPSOHPHQW��FRPSXWHU�EDVHG�IXQFWLRQDOLW\���DV�
RSSRVHG� WR� GLIIHUHQW� NLQGV� RI�VLPXODWHG� IXQFWLRQDOLW\�� LV� TXLWH�
VWURQJ�� WRR�� ,Q�WKH�EXGJHW�V\VWHP�FDVH�GLVFXVVHG�DERYH�� RXU�SUR�
JUDPPHU�GLVFRYHUHG� D� FOHYHU�ZD\� WR� SURJUDP�;HUR[�OLNH� VFUROO�
ER[HV� LQ� RXU�K\SHUPHGLD� V\VWHP�� 6XFK� ER[HV� YDU\� LQ� VL]H� WR�
LQGLFDWH�KRZ�PXFK�RI�D�GRFXPHQW�LV� VKRZQ�LQ�D�ZLQGRZ�� 9LHZHG�
LQ� LVRODWLRQ�� WKLV� DSSURDFK�ZDV� VXSHULRU�WR� WKH� H[LVWLQJ�0DF�OLNH�
VFUROO�ER[HV�RI�IL[HG�VL]H�� %XW�DW�WKH� WLPH� WKH�TXHVWLRQ�RI�WKH�GH�
WDLOHG�ZRUNLQJV�RI�WKH�VFUROO�EDUV�ZDV�XQLPSRUWDQW�LQ�UHODWLRQ�WR�WKH�
FUHDWLRQ�RI�D�VXLWDEOH�XVH�VLWXDWLRQ�HQYLVLRQPHQW��
,Q�VXPPDU\��FRPSXWHUV�PD\�EH�XVHG�WR�RYHUFRPH�VHYHUH�VKRUW�

FRPLQJV�LQ�WKH�XVH�RI�VLPSOH�PRFN�XS�PDWHULDOV�� %XW�DV�ZH� VKDOO�
VHH�WKH�FRVWV�PD\�EH�KLJK�� IRU�H[DPSOH��LQ�WHUPV�RI�UHGXFHG�SRVVL�
ELOLWLHV� IRU�XVHU�SDUWLFLSDWLRQ�� +RZHYHU�� WKHUH� LV� RIWHQ�QR�QHHG�WR�
�JR�DOO�WKH�ZD\���WKH�EHVW�DQG�PRVW�FRVW�HIIHFWLYH�HQYLVLRQPHQW�PD\�
ZHOO�EH�REWDLQHG�E\�D�PRFN�XS�IURP�WKH�ERUGHUODQG�EHWZHHQ�FDUG�
ERDUG�DQG�FRPSXWHUV��DV�LOOXVWUDWHG�E\�WKH�IROORZLQJ�H[DPSOH��
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0L[LQJ�IRU�D�%HWWHU�(QYLVLRQPHQW�
2XU�ILUVW�SURWRW\SH�RI�WKH�GHVLJQ�HQYLURQPHQW�'HVLJQ6XSSRUW�ZDV�
EXLOW�LQ�+\SHU&DUG�DQG�UDQ�RQ�0DF�,OV�ZLWK�����VFUHHQV�� 7KH�SURWR�
W\SH�ZDV�EXLOW�RYHU�D�SHULRG�RI�D�IHZ�PRQWKV��HQGLQJ�XS�ZLWK�DQ�DO�
PRVW� IXOO\� IXQFWLRQDO� SURWRW\SH�� +\SHU&DUG�� KRZHYHU�� RQO\� DO�
ORZHG�RQH����ZLQGRZ�WR�EH�RSHQ�DW�D�WLPH��D�UHVWULFWLRQ�WKDW�WXUQHG�
RXW�WR�UHGXFH�WKH�XVHIXOQHVV�RI�WKH�SURWRW\SH�GUDPDWLFDOO\�� 7KH�VROX�
WLRQ�WR�WKLV�SUREOHP�ZDV�VWUDLJKWIRUZDUG��EXW�ZH�ZHUH�VR�IDVFLQDWHG�
E\�WKH�SURWRW\SH�WKDW�LW�WRRN�VRPH�WLPH�WR�ILQG�LW��7R�EH�DEOH�WR�VKRZ�
VHYHUDO�ZLQGRZV�LQ�YDU\LQJ�VL]HV�DW�WKH�VDPH�WLPH��ZH�VLPSO\�SODFHG�
SULQWHG�FRSLHV�ZKHUH�ZH�ZDQWHG�WKHP�RQ�WKH�ELJ�����VFUHHQV�� 7KLV�
ZRUNHG�VR�ZHOO�WKDW�0RUWHQ�LPPHGLDWHO\�EHJDQ�WR��FOLFN��RQ�WKHP��
IRUJHWWLQJ� WKDW� LW�ZDV� D� PRFN�XS�� +H�ZDV� JHWWLQJ� DQ� LQYROYHG�
H[SHULHQFH�RI�WKH�IXWXUH�XVH�HYHQ�LI WKH�IXQFWLRQDOLW\�ZDV�PLVVLQJ��

)URP�ZHDN�SURWRW\SH�WR�VWURQJ�PRFN�XS�E\�DGGLQJ�SDSHU�ZLQGRZV�
WR�WKH�SURWRW\SH��

7KLV�H[DPSOH�LOOXVWUDWHV�DQ�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�LPSOHPHQW�
LQJ�D�ILQDO�V\VWHP�RU�IXOO\�IXQFWLRQDO�SURWRW\SH�RQ�WKH�RQH�KDQG�DQG�
EXLOGLQJ� D� PRFN�XS� RU� D� VWRU\ERDUG� SURWRW\SH� RQ� WKH� RWKHU�D�
GLIIHUHQFH�WKDW�VHHPV�WR�EH�IRUJRWWHQ�HDVLO\�RQFH�GHVLJQHUV�VNLOOHG�LQ�
SURJUDPPLQJ�EXU\�WKHPVHOYHV� LQ�WKH�FRPSXWHU�� 7KH�SRLQW�LV� WKDW�
DQ\�GHVLJQ�HQYLURQPHQW��FRPSXWHU�EDVHG�RU�QRW��KDV�OLPLWDWLRQV�WKDW�
DW�WLPHV�SODFH�VHYHUH�UHVWULFWLRQV�RQ�WKH�DUWLIDFW�EHLQJ�FRQVWUXFWHG�� ,Q�
WKH�LPSOHPHQWDWLRQ�RI�D�QHZ�FRPSXWHU�V\VWHP�WKH�KDQGOLQJ�RI�WKLV�
�WHQVLRQ��LV� D�SULPDU\�SDUW�RI�WKH�FRPSHWHQFH�RI�WKH�SURIHVVLRQDO�
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GHVLJQHUV�� +RZHYHU��ZKHQ�FRQVWUXFWLQJ�D�PRFN�XS��LW�LV�QRW�QHFHV�
VDU\� WR�UHVWUDLQ�RQHVHOI�WR� WKH�SRVVLELOLWLHV� RI�WKH� FRPSXWHU�EDVHG�
DVSHFW�RI�WKH�HQYLURQPHQW��XQOHVV�WKH�LQWHQWLRQ�LV�WR�H[SORUH�H[DFWO\�
WKHVH�SRVVLELOLWLHV��IRU�H[DPSOH��ZLWK�WKH�LQWHQWLRQ�RI�LPSOHPHQWLQJ�
WKH�ILQDO�SURGXFW�XVLQJ�WKDW�HQYLURQPHQW��
:H�ODWHU� LPSOHPHQWHG�'HVLJQ6XSSRUW� LQ� DQ� HQYLURQPHQW�ZLWK�

PXOWLSOH�DQG�UH�VL]DEOH�ZLQGRZV�� 7KDW�ZDV�D�PDMRU�LPSURYHPHQW�RI�
WKH� V\VWHP�DV� VXFK��EXW�RXU�FRPSXWHU��EOLQGQHVV��IRU�D�ORQJ�WLPH�
SUHYHQWHG�XV� IURP� KDYLQJ� WKHVH�SURSHUWLHV� LQ� RXU�PRFN�XSV� DQG�
HDUO\�SURWRW\SHV��

&RPSXWHUV�LQ�0RFN�XSV��/RVLQJ�WKH�$GYDQWDJHV"�
,Q�WKH�EHJLQQLQJ�RI�WKLV�FKDSWHU�ZH�VXJJHVWHG�WKDW�WKH�SRLQW�LQ�XVLQJ�
QRQ�FRPSXWHU�EDVHG�PRFN�XSV�ZDV�WKDW�WKH\�DUH�FKHDS��XQGHUVWDQG�
DEOH�� DQG�DOORZ�IRU�KDQGV�RQ�H[SHULHQFH�DQG�SOHDVXUDEOH�HQJDJH�
PHQW�� &HUWDLQO\��FRPSXWHU�EDVHG�SURWRW\SHV�HQFRXUDJH�KDQGV�RQ�
H[SHULHQFH�� DQG�LQ�PDQ\�RUJDQL]DWLRQV�KDUGZDUH� DQG�VRIWZDUH�IRU�
SURWRW\SLQJ�DOUHDG\�H[LVWV��VR�UHVRXUFHV�PD\�QRW�EH�WKH�ERWWOH�QHFN��
:KHWKHU� LW� LV� PRUH� IXQ� WR� VLW� E\� D� FRPSXWHU� RU� WR� EXLOG� ZLWK�
FDUGERDUG��ZH�FDQ�RQO\�JXHVV�� 7KH�UHPDLQLQJ�DGYDQWDJH�SULPDULO\�
FRQFHUQV�WKH�XQGHUVWDQGDELOLW\�RI�WKH�QRQ�FRPSXWHU�PRFN�XS�WRROV�
DQG�PDWHULDOV��+RZ�GRHV�WKH�FRPSXWHU�IDUH�ZLWK�WKLV"�

8QIDPLOLDU�7RROV�DQG�3URFHVVHV�
&RQVLGHU�WKH�IROORZLQJ�VLWXDWLRQ��LQ�ZKLFK�FRPSXWHU�VFLHQWLVWV�IURP�
WZR�JHRJUDSKLFDOO\�VHSDUDWH�JURXSV�JRW�WRJHWKHU�WR�ZRUN�RQ�WKH�GH�
VLJQ�RI�D��VKDUHG�PDWHULDO��VXSSRUWLQJ�MRLQW�ZRUN�EHWZHHQ�WKHLU�WZR�
VHWWLQJV�� 7KH\�GHFLGHG�WR�XVH� WZR�/,63�PDFKLQHV�RQ�D�QHWZRUN�WR�
TXLFNO\�EXLOG�D�FRPSXWHU�EDVHG�VWRU\ERDUG�PRFN�XS�� 7ZR�RI�WKH�
FRPSXWHU�VFLHQWLVWV�ZHUH�/,63�H[SHUWV��WKH�RWKHUV�ZHUH�OHVV�IDPLOLDU�
ZLWK� WKH� /,63� HQYLURQPHQW�� 6LQFH� EXLOGLQJ� DQG�PRGLI\LQJ� WKH�
PRFN�XS�ZDV�D�PDMRU�DQG�LQWHJUDWHG�SDUW�RI�WU\LQJ�LW�RXW�LQ�WKLV�ILUVW�
VHVVLRQ�� LW�ZDV� WKH� WZR�/,63�H[SHUWV�ZKR�RSHUDWHG�WKH�PDFKLQHV��
7KXV�� WR�WKH�UHVW�RI�WKH�JURXS�WKH�LQWHUIDFH�WR�WKH�HPHUJLQJ�GHVLJQ�
FRQVLVWHG�RI�WKH�WZR�/,63�H[SHUWV�� ,QYROYHPHQW�FRQVLVWHG�PDLQO\�RI�
GLVFXVVLQJ� LGHDV� DQG� WKHLU�SRVVLEOH�HPERGLPHQW� LQ� WKH�/,63�PD�
FKLQHV�� 6HYHUDO�RI�WKH�DFWLRQV�FDUULHG�RXW�E\�WKH� WZR�RSHUDWRUV�LQ�
YROYHG�SURJUDPPLQJ�IRU�WZR�RU�WKUHH�PLQXWHV�� 'XULQJ�WKRVH�SHUL�
RGV�WKH�UHVW�RI�WKH�JURXS�ZDV�LQDFWLYH��
7KH�ILUVW�WKLQJ�WR�QRWH�LV� WKDW�WKH� WRROV�DQG�PDWHULDOV�XVHG�LQ� WKLV�

VHVVLRQ�ZHUH�QRW�IDPLOLDU�WR�DOO�SDUWLFLSDQWV�� 0RVW�RI�WKHP�GLG�QRW�
NQRZ�ZKDW�FRXOG�EH�PRFNHG�XS�� DQG�FHUWDLQO\�WKH\�GLG�QRW�NQRZ�
KRZ�WR�GR�LW�� ,Q�RWKHU�ZRUGV� WKH\�KDG�RQO\�YDJXH�LGHDV�DERXW�WKH�
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SRVVLEOH�PRYHV�LQ�WKLV�GHVLJQ�JDPH��DQG�WKH\�FRXOG�SHUIRUP�MXVW�D�
IHZ�PRYHV�WKHPVHOYHV�� 6HFRQGO\��PRVW�RI�WKH��FRQVWUXFWLRQ�ZRUN��
OHIW�QR�YLVLEOH�FOXHV��WKXV��WKH�VWDWXV�RI�WKH�PRFN�XS�ZDV�QRW�FOHDU�WR�
PRVW�RI�WKH�SDUWLFLSDQWV�� 7KH�UHVXOW�ZDV�WKDW�DIWHU�D�VKRUW�ZKLOH�RQO\�
WKH�WZR�/,63�H[SHUWV�RSHUDWLQJ�WKH�PDFKLQHV�ZHUH�DEOH�PDNH�FRQ�
VWUXFWLYH�PRYHV�� 7KH�UHVW�RI�WKH�JURXS�KDG�QRZKHUH�WR�SODFH�WKHLU�
KDQGV��
7KLV�FRXOG�DOVR�EH�YLHZHG�DV�DQ�H[DPSOH�RI�D�EDGO\�SODQQHG�SUR�

FHVV�� 7KH�PDLQ�SRLQW�LQ�GHVLJQ�E\�GRLQJ� XVLQJ�PRFN�XSV� LV� IRU�
HYHU\RQH�WR�JHW�KDQGV�RQ�H[SHULHQFH��WU\LQJ�VRPHWKLQJ�QHZ�� 7KLV�
DFWLQJ�LQ�WKH�IXWXUH�GRHV�QRW�KDSSHQ�E\�LWVHOI�� (VSHFLDOO\�ZLWK�PRFN�
XSV�EXLOW�XVLQJ�XQIDPLOLDU�WRROV�DQG�PDWHULDOV��WKH�VLPXODWHG�IXWXUH�
XVH�VLWXDWLRQ�KDV�WR�EH�FDUHIXOO\�SODQQHG�DQG�HQDFWHG��

:KDW
V�WKH�3XUSRVH"�
$V�RXU�ODVW�LVVXH�ZH�FRQVLGHU�WKH�H[SHFWDWLRQV�RI�SHRSOH�ZRUNLQJ�
ZLWK�D�PRFN�XS��DQG�ZKDW�WKH�SXUSRVHV�RI�GRLQJ�LW�DUH�� :LWK�FDUG�
ERDUG�PRFN�XSV�LW
V�VLPSOH�� WKH�SXUSRVH�LV�GHVLJQ��DQG�WKH�PRFN�
XSV�DUH�XVHG�WR�HYDOXDWH�D�GHVLJQ��WR�JHW�LGHDV�IRU�PRGLILFDWLRQV�RU�
PD\EH�HYHQ�UDGLFDO�QHZ�GHVLJQV��DQG�WR�KDYH�D�PHGLXP�IRU�FROOD�
ERUDWLYH�FKDQJHV�� ,I�H[SHULPHQWV�ZLWK�FRPSXWHU�EDVHG�PRFN�XSV�
DUH�VHW�XS�LQ�WKH�VDPH�ZD\�DQG�WKHLU�SXUSRVH�PDGH�FOHDU��LW�FDQ�EH�
HTXDOO\�VLPSOH�� %XW�WKH�IXQFWLRQDO�SRVVLELOLWLHV�PD\�EH�VHGXFWLYH��
HVSHFLDOO\�ZKHQ�ZH�DSSURDFK�WKH�ERUGHUV�RI�IXQFWLRQDO�SURWRW\SHV��
2IWHQ�LW�LV�SRVVLEOH�WR�EXLOG�D�FRPSXWHU�EDVHG�PRFN�XS�SURWRW\SH�
ZKLFK�KDV� WKH�ORRN�DQG�IHHO�RI������RI�WKH�UHDO�V\VWHP���DQG�WKHQ�
WKH�XVH�RI�WKLV�PRFN�XS�LV� LQWHUSUHWHG�E\�WKH�XVHUV��RU�PD\EH�HYHQ�
VHW�XS�E\�WKH�GHVLJQHUV��LQ�D�ZD\�WKDW�SUHVXSSRVHV�WKDW�LW�LV������DV�
XVHIXO�DV� WKH�ILQDO�� UHDO�V\VWHP��� +RZHYHU��WKLV�LV�UDUHO\�WKH�FDVH��
:KHQ�WKLV�LV�UHDOL]HG�E\�WKH�XVHUV�WKHLU�LQWHUHVW�LQ�XVLQJ�WKH�PRFN�
XS�SURWRW\SH�PD\�HDVLO\�GURS�RU�GLVDSSHDU�FRPSOHWHO\��
$V�PHQWLRQHG�HDUOLHU��VXFFHVVIXO�HYDOXDWLRQ�RI�D�PRFN�XS�UHTXLUHV�

FDUHIXO�SODQQLQJ�DQG�DFWLQJ��EXW�LQ�DGGLWLRQ�LW�UHTXLUHV�FRPPLWPHQW�
IURP�WKH�XVHUV��UHVRXUFHV�GHGLFDWHG�WR�WKH�SXUSRVH�RI�HYDOXDWLQJ�WKH�
PRFN�XS�� $OPRVW�DQ\�GHYLDWLRQ�IURP�WKH�ILQDO�V\VWHP�LQ�D�PRFN�XS�
UHTXLUHV�VRPH�DFWLYH�ZRUN�RQ�EHKDOI�RI�WKH�LQYROYHG��IXWXUH��XVHUV��
,I�WKH�XVHUV�DUH�QRW�SUHSDUHG�WR�SD\�WKLV�SULFH��WKHQ�XVLQJ�WKH�PRFN�
XS�ZLOO�IDLO��

0RFN�XSV��3URWRW\SH���7KH�5HDO�7KLQJ��RU�%RWK�RU�"�
2QH�RI�WKH�UHDVRQV�IRU�WKH�HIIHFWLYHQHVV�RI�FDUGERDUG�PRFN�XSV�LV�
WKDW�QRERG\�FRQIXVHV�WKHP�ZLWK�WKH�SURGXFW�� WKH�IXWXUH� FRPSXWHU�
V\VWHP��HYHU\ERG\�NQRZV�WKDW�WKH\�GR�QRW�KDYH�WKH�IXQFWLRQDOLW\�RI�
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D� FRPSXWHU� V\VWHP�� :LWK�FRPSXWHUV� LQ�PRFN�XSV� LW
V� GLIIHUHQW��
HVSHFLDOO\�ZKHQ�ZH�XVH�FRPSXWHUV�WR�JHW�PRUH�IXQFWLRQDOLW\��
,Q�WKHVH�VLWXDWLRQV�LW�PD\�EH�GLIILFXOW�QRW�WR�PL[�WKH�DSSHDUDQFH�RI�

WKH�FRPSXWHU�LQ�D�PRFN�XS�DQG�LQ�WKH�LPDJLQHG�IXWXUH�SURGXFW�� 7KH�
FORVHU�WKH�WZR��UROHV��JHW��DQG�WKH�OHVV�IDPLOLDU�WKH�FRPSXWHU�LV��WKH�
PRUH�FDUHIXO�RQH�KDV�WR�EH�LQ�DYRLGLQJ�DWWULEXWLQJ�WKH�ZURQJ�DVSHFWV�
RI�WKH�PRFN�XS�FRPSXWHU�WR�WKH�IXWXUH�SURGXFW�FRPSXWHU��

0DMRU�3OD\HUV�DQG�WKH�5XOHV�RI�WKH�*DPH�

7\SRJUDSKHUV��MRXUQDOLVWV��DQG�GHVLJQHUV�LQ�D�JDPH�RIVRFFHU��

7KH�SLFWXUH�DERYH�HQGV�RXU�VWRU\�DW�WKH�VDPH�SODFH�ZHUH�LW�VWDUWHG�
ZLWK�WKH�SHRSOH�PLVVLQJ�LQ�WKH�ILUVW�SLFWXUH��VKRZLQJ�WKH�UHODWLRQVKLS�
EHWZHHQ�W\SRJUDSKHUV�DQG�MRXUQDOLVWV�� +HUH�WKH\�DUH�� LQ�D�JDPH�RI�
VRFFHU��DQG�WKHUH�DUH�HYHQ�VRPH�SURIHVVLRQDO�GHVLJQHUV�SDUWLFLSDWLQJ��
7KLV�JDPH�WRRN�SODFH�RQ�D�QLFH�0D\�DIWHUQRRQ�LQ������� ,W�ZDV�

RQH�RI�WKH�DFWLYLWLHV� WKDW�IRUPHG�D�ZRUNVKRS� WKDW�ZDV�SDUW�RI�WKH�
�V\VWHPV�GHOLYHU\��IURP�WKH�8723,$�SURMHFW�� 7\SRJUDSKHUV��MRXU�
QDOLVWV��WUDGH�XQLRQ�DQG�PDQDJHPHQW�UHSUHVHQWDWLYHV�ZHUH�LQYLWHG�WR�
DFWLYHO\�SDUWLFLSDWH�LQ�D�WKUHH�GD\�ZRUNVKRS�RQ�WKH�GHVLJQ�SURSRVDO�
IURP�WKH�SURMHFW�JURXS�� 2I�FRXUVH��PRFN�XSV�DQG�SURWRW\SHV�IURP�
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WKH� GHVLJQ� ZRUN� ZHUH� WULHG� RXW� LQ� KDQGV�RQ� VHVVLRQV�� EXW� WKH�
�V\VWHP�UHTXLUHPHQW�VSHFLILFDWLRQ��FHUWDLQO\�LPSOLHG�DQG�LQFOXGHG�
PRUH�WKDQ�WKDW�� 1RW�RQO\�WKH�DUWLIDFWV�WR�EH�XVHG�ZHUH�DW�VWDNH��RWKHU�
DVSHFWV�UHODWHG�WR�TXDOLW\�RI�ZRUN�DQG�SURGXFW�ZHUH�DOVR�SDUW�RI�WKH�
SURSRVDO�� TXHVWLRQV� RI�KRZ�ZRUN�VKRXOG�EH�RUJDQL]HG�
XVLQJ�WKHVH�QHZ�WRROV��DQG�ZKDW�WUDLQLQJ�DQG�HGXFDWLRQ�WKH�GLIIHUHQW�
JURXSV�VKRXOG�KDYH��
2Q�WKH�VRFFHU�ILHOG�W\SRJUDSKHUV��MRXUQDOLVWV��DQG�GHVLJQHUV�KDG�

QR�SUREOHP�FRRSHUDWLQJ�LQ�PL[HG�WHDPV�� 7KLV�JDPH�ZDV�HYHQ�PRUH�
IXQ�WKDQ�SOD\LQJ�ZLWK�PRFN�XSV�� 7KH�QHJRWLDWLRQ�JDPH�FRQFHUQLQJ�
WKH� SURSRVHG� FKDQJHV� RI�ZRUN� UROHV� DQG� ZRUN� SUDFWLFH�ZDV� DQ�
HQWLUHO\�GLIIHUHQW�VWRU\��
,Q�IDFW��ZH�KDG�GHYHORSHG�D�XVHIXO�ZRUN�RUJDQL]DWLRQ�GHVLJQ�NLW�WR�

EH�XVHG�E\�WKH�SDUWLFLSDQWV�LQ�WKLV�NLQG�RI�QHJRWLDWLRQ�VLWXDWLRQV��VHH�
&KDSWHU������EXW�WKDW�GLG�QRW�FKDQJH�WKH�KDUG�IDFWV�RI�UHDOLW\��6RPH�
SOD\HUV�KDYH�PRUH�SRZHU�WKDQ�RWKHUV��DQG�VRPH�DUH�PRUH�YXOQHUDEOH�
WKDQ�RWKHUV�� )RU�DOO�WKH�IXQ�WKHUH�LV�LQ�GHVLJQ�DV�DFWLRQ�DQG�LQ�WKH�XVH�
RI�PRFN�XSV��LPSOHPHQWDWLRQ�PD\�EH�DQ�HQWLUHO\�GLIIHUHQW�JDPH�LQ�
ZKLFK�PDQDJHPHQW�SUHURJDWLYHV�GHILQH�WKH�UXOHV��DQG�RUJDQL]DWLRQDO�
FRQIOLFWV�EHWZHHQ�W\SRJUDSKHUV�DQG�MRXUQDOLVWV�OLPLW�IRUFHIXO�FRXQ�
WHUPRYHV�� ,Q� WKLV� JDPH�� RIWHQ� UHIHUUHG� WR� DV� FODVV� VWUXJJOH� DQG�
RUJDQL]DWLRQDO�FRQIOLFW�� WKHUH� LV� D� WHPSWDWLRQ� IRU� WKH�GHVLJQHUV� WR�
WKLQN�RI�WKHPVHOYHV�DV�REVHUYHUV�MXVW�ZDWFKLQJ�WKH�JDPH�� 1RWKLQJ�
FRXOG� EH� PRUH� ZURQJ� LQ� GHVLJQ� DV� DFWLRQ�� H[FHSW� SHUKDSV� WKH�
GHVLJQHUV�DSSRLQWLQJ�WKHPVHOYHV�DV�UHIHUHHV�RI�WKH�JDPH�� WKH�JRGV�
WKDW�PDNH�WKH�RWKHU�SOD\HUV�REH\�WKH�JLYHQ�UXOHV��
$V� GLVFXVVHG�LQ�&KDSWHU��� LQ�GHVLJQ�DV� DFWLRQ�� WKH� UXOHV� DUH� DW�

VWDNH�� 7KLV�LV�SDUWLFXODUO\�WUXH�ZKHUH�WKH�XVH�RI�PRFN�XSV�LV�D�ZD\�
RI�H[SHULHQFLQJ� WKH� IXWXUH�� 7KLV� LV� VHULRXV� EXVLQHVV� FRQFHUQLQJ�
PDMRU�FKDQJHV�RI�WKH�SDUWLFLSDQWV
�ZRUNLQJ�OLYHV�� ,Q�XVLQJ�LQH[SHQ�
VLYH�PRFN�XS�WRROV�DQG�LQ�HVWDEOLVKLQJ�WKH�SOHDVXUDEOH�HQJDJHPHQW�
RI�KDQGV�RQ�H[SHULHQFH��WKH�GHVLJQHUV�KDYH�WR�ILQG�WKHLU�RZQ�UROH�LQ�
WKH�GHVLJQ�JDPH�� 7KH�UROHV�RI�REVHUYHU�DQG�UHIHUHH�DUH�QRW�DYDLO�
DEOH�� :KDW�GHILQHV�WKH�SURIHVVLRQDO�GHVLJQHU�LV�WKH�FRPSHWHQFH�WR�
ILQG�D�SURSHU�UROH�LQ�D�VSHFLILF�GHVLJQ�JDPH�DQG�WR�H[SDQG�WKH�VSDFH�
IRU�XVHUV�WR�SDUWLFLSDWH�LQ�GHVLJQ�DV�DFWLRQ��

5HIHUHQFHV�
$QGULROH��6�� ��������6WRU\ERDUG�SURWRW\SLQJ�$�QHZ�DSSURDFK� WR�

XVHU� UHTXLUHPHQW� DQDO\VLV��:HOOHVOH\�� 0DVVDFKXVHWWV�� 4('�
,QIRUPDWLRQ�6FLHQFHV��

%UDD��.�� 	�5XYLN��(�� ��������(GE�VWRWWH� WLO�NUHDWLYW� VDPDUEHLG� L�
ILOPSURGXNWLRQ� >&RPSXWHU�6XSSRUW�IRU�&UHDWLYH�&RRSHUDWLRQ�LQ�
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)LOP�3URGXFWLRQ@�� 2VOR�� 8QLYHUVLW\� RI�2VOR�� 'HSDUWPHQW� RI�
,QIRUPDWLFV��

'UH\IXV��+��/��	�'UH\IXV��6��'����������0LQG�RYHU�PDFKLQH�7KH�
SRZHU�RI�KXPDQ�LQWXLWLRQ�DQG�H[SHUWLVH� LQ� WKH� HUD�RI�WKH� FRP�
SXWHU��*ODVJRZ��%DVLO�%ODFNZHOO��

(KQ��3�����������:RUN�RULHQWHG�GHVLJQ�RIFRPSXWHU�DUWLIDFWV��)DONR�
SLQJ��6ZHGHQ��$UEHWVOLYVFHQWUXP�DQG�+LOOVGDOH��1-��/DZUHQFH�
(UOEDXP�$VVRFLDWHV��

+HLGHJJHU��0����������%HLQJ�DQG�WLPH��1HZ�<RUN��+DUSHU�	�5RZ��
.\QJ��0�� ��������'HVLJQLQJ�IRU�D�GROODU�D�GD\��2IILFH��7HFKQRORJ\�

DQG�3HRSOH����� ���������
:LQRJUDG��7��	�)ORUHV��)�� ��������8QGHUVWDQGLQJ� FRPSXWHUV� DQG�

FRJQLWLRQ�$�QHZ�IRXQGDWLRQ�IRU�GHVLJQ��1RUZRRG��1-��$EOH[��
:LWWJHQVWHLQ��/�� ��������7UDFWDWXV� ORJLFR�SKLORVRSKLFXV��/RQGRQ��

.HJDQ�3DXO��
:LWWJHQVWHLQ��/����������3KLORVRSKLFDO�LQYHVWLJDWLRQV��2[IRUG��%DVLO�

%ODFNZHOO��


