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7KLV� SDSHU� GHVFULEHV� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI� DQ�
RSHQ� DQG� DGDSWLYH� HQYLURQPHQW� IRU� PDQDJLQJ� /'$3�
GDWDEDVHV�� 2XU� ZRUN� ZDV� PDLQO\� IRFXVHG� RQ� WKH�
DGPLQLVWUDWLYH� QHHGV� RI� WKH� *UHHN� 6FKRROV� 1HWZRUN�� $OEHLW�
ZH� DSSOLHG� FRQVLGHUDEOH� HIIRUW� LQ� RUGHU� WR� FRQVWUXFW� DQ�
DSSOLFDWLRQ�WKDW�ZRXOG�QRW�EH�ERXQG�RQ�OLPLWDWLRQV�DULVHQ�E\�
WKH� VSHFLILF� FKDUDFWHULVWLFV� RI� WKH� *UHHN� 6FKRROV� 1HWZRUN��
6XFK� OLPLWDWLRQV� DUH� WKH� GLUHFWRU\� WHFKQRORJ\� XVHG� DQG� WKH�
GLUHFWRU\�VFKHPD�DSSOLHG��7KH�UHVXOW�RI�WKLV�HIIRUW�LV�D�GHVLJQ�
ZKLFK� LV� H[WHQVLEOH�� DGDSWLYH� WR� D� JUHDW� YDULHW\� RI� /'$3�
VWUXFWXUHV� DQG� ZKLFK� SURYLGHV� WKH� QHFHVVDU\� IOH[LELOLW\� WR�
SHUIRUP�HYHQ�WKH�PRVW�GHPDQGLQJ�DGPLQLVWUDWLYH�WDVNV���
�
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/'$3��SKS��ZHE�DSSOLFDWLRQ��',7��VFKHPD�
�
�
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�
0DQDJLQJ�D� ODUJH�QXPEHU�RI�XVHUV��ZKR� VKRXOG�KDYH�DFFHVV�
RQ� D� YDULHW\� RI� VHUYLFHV� RYHU� D� ZLGH� DUHD�� FDQ� EHFRPH� D�
GLIILFXOW� WDVN�� ,Q� RXU� FDVH�� WKH�*UHHN�6FKRRO�1HWZRUN� �IURP�
QRZ�RQ�UHIHUUHG�WR�DV�*61�>�@���ZLWK�VRPH��������XVHUV��LW�LV�
HYHQ� PRUH� GLIILFXOW�� VLQFH� WKHUH� LV� QR� FHQWUDO� PDQDJLQJ�
DXWKRULW\�� 7KH� *61� FRQQHFWV� DOO� VFKRROV� DQG� HGXFDWLRQDO�
DGPLQLVWUDWLRQ�XQLWV� LQ�*UHHFH�ZLWK�HDFK� RWKHU� DQG�SURYLGHV�
WKHP�DFFHVV�WR�LQWHUQHW��7KH�QHWZRUNLQJ�LQIUDVWUXFWXUH�LV�XVHG�
LQ� RUGHU� WR� SURYLGH� LQWHUQHW� FRQQHFWLYLW\� WR� VFKRRO� ODEV� RU�
HPDLO�DFFRXQWV�WR�WHDFKHUV�DQG�HGXFDWLRQDO�SHUVRQQHO���
�
7KH�*61�LV�VSOLW�LQWR�D�VPDOO�QXPEHU�RI�UHVSRQVLELOLW\�DUHDV�
RYHU� ZKLFK� D� GLIIHUHQW� DXWKRULW\� KDV� FRQWURO�� 2Q� WKH� RWKHU�
KDQG�� HIIRUWV� ZHUH� PDGH� WR� NHHS� WKH� QHWZRUN¶V� VWUXFWXUH�
XQLIRUP�� LQ� RUGHU� WR� DOORZ� WDVNV� VXFK� DV� PDLQWHQDQFH� DQG�
XSJUDGLQJ�WR�EH�PRUH�HDVLO\�SHUIRUPHG��7KH�XVHUV�RI�WKH�*61�
VKRXOG� KDYH� DFFHVV� WR� VHUYLFHV� OLNH� HPDLO�� ZHE� VSDFH� DQG�
GLDOXS�� 3DVVLQJ� DOO� WKH� VHUYLFHV� WKURXJK� DQ� /'$3� GDWDEDVH�
SURYLGHV�D�FOHDQ�DQG�UHODWLYHO\�HDV\� WR�PDQDJH� VROXWLRQ��$OO�
UHOHYDQW�GDWD�LV�NHSW�LQ�RQH�SODFH�DQG�FKDQJHV�WR�WKH�SURILOHV�
RI�WKH�XVHUV�GRQ¶W�KDUP�FRQVLVWHQF\��7KH�SUREOHP�WKDW�DULVHV�
LV�KRZ�WR�HIIHFWLYHO\�PDQDJH�WKH�/'$3�GDWDEDVH�LWVHOI��VLQFH�
PDQ\� GLIIHUHQW� W\SHV� RI� XVHUV� VKRXOG� KDYH� DFFHVV� RQ� LW��

$QRQ\PRXV� XVHUV� VKRXOG� EH� DEOH� WR� DSSO\� IRU� DQ� DFFRXQW��
XVHUV�VKRXOG�EH�DEOH�WR�FKDQJH�VRPH�RI�WKHLU�GDWD�DQG�YDULRXV�
OHYHOV� RI� DGPLQLVWUDWRUV� VKRXOG� KDYH� D� GLIIHUHQW� OHYHO� RI�
DFFHVV� RQ� WKH� /'$3� GDWDEDVH� DQG� DOO� WKDW� WKURXJK� D� XVHU�
IULHQGO\�LQWHUIDFH���
�
2XU� ILUVW� DWWHPSW�� WKH�8VHU�0DQDJHPHQW�(QYLURQPHQW� �IURP�
QRZ�RQ�UHIHUUHG�WR�DV�80(���DOUHDG\�SURYLGHG�D�VROXWLRQ��7KH�
80(� ZDV� D� ZHE� EDVHG� /'$3� DGPLQLVWUDWLRQ� DSSOLFDWLRQ�
ZKLFK� PHW� H[DFWO\� WKH� QHHGV� RI� WKH� *61�� ,W� ZDV� UXQQLQJ�
VWDEOH� IRU� RYHU� D� \HDU�� VHUYLFLQJ� DGPLQLVWUDWLYH� WDVNV� OLNH�
FUHDWLQJ��PRGLI\LQJ��GHOHWLQJ�DQG�VHDUFKLQJ�IRU�XVHU�DFFRXQWV��
7KH�80(¶V�VWUHQJWK�SURYHG�WR�EH�LWV�ZHDNQHVV��VLQFH�LW�ZDV�
FRGHG� MXVW� WR� ILW� WKH� QHHGV� RI� WKH� *61�� ([WHQVLRQV� DQG�
DOWHUQDWLRQV� RI� WKH� *61¶V� VWUXFWXUH�� HYHQ� PLQLPDO� RQHV��
UHTXLUH� WKH� UHFRGLQJ� RI� SDUWV� RI� WKH� 80(�� ,Q� RUGHU� WR�
RYHUFRPH� MXVW� WKH� H[WHQVLELOLW\� OLPLWDWLRQV� RI� WKH�80(�� ZH�
EHJDQ�DURXQG�-XQH������WR�GHVLJQ�DQG�LPSOHPHQW�D�QHZ�ZHE�
EDVHG� HQYLURQPHQW�� 2XU� JRDO� ZDV� WR� FUHDWH� DQ� HQYLURQPHQW�
ZKLFK� ZRXOG� KDYH� DV� OHVV� UHTXLUHPHQWV� DV� SRVVLEOH� RQ�
H[LVWLQJ�VWUXFWXUHV��
�
7KH� DPRXQW� DQG� YDULHW\� RI� WKH� XVHUV� DV� ZHOO� DV� WKDW� RI� WKH�
VHUYLFHV� SURYLGHG� WR� WKHP� E\� WKH� *61�� SRLQWHG� WR� DQ�
LPSOHPHQWDWLRQ� WKDW� ZRXOG� QRW� EH� ERXQG� WR� QDUURZ�
VSHFLILFDWLRQV�� 6HUYLFHV� DOUHDG\� SURYLGHG� WR� WKH� XVHUV� RI� WKH�
*61�DUH� FRQVWDQWO\� HYROYLQJ� DQG�QHZ� VHUYLFHV�ZLOO� KDYH� WR�
EH�DGGHG�DV�QHZ�XVHU�GHPDQGV�DUH�DULVLQJ�� ,Q� RUGHU� WR� FRSH�
ZLWK�WKH�HYHU�FKDQJLQJ�QDWXUH�RI�WKH�*61��ZH�FKRVH�WR�GHVLJQ�
D� VROXWLRQ� WKDW� FRXOG� DGDSW� WR� SRVW�GHILQHG� GHPDQGV�� %\�
DLPLQJ� WR� PHHW� WKRVH� UHTXLUHPHQWV�� ZH� VXFFHHGHG� LQ�
GHVLJQLQJ�D�PHGLXP�WKDW�LV�QRW�RQO\�VXLWDEOH�IRU�WKH�*61��EXW�
FDQ� DOVR� VDWLVI\� D� YHU\� ZLGH� DQG� GLYHUVH� VHW� RI� GLUHFWRU\�
UHODWHG�WDVNV���
�
%HIRUH� VWDUWLQJ� GHVLJQLQJ� RXU� RZQ� VROXWLRQ�� ZH� VXUYH\HG� D�
QXPEHU�RI�H[LVWLQJ�/'$3� LQWHUIDFHV��2XU� WDUJHW�ZDV� WR� ILQG�
RQH�ZKLFK�ZH�FRXOG�HDVLO\�DOWHU�LQ�RUGHU�WR�ILW�RXU�GHPDQGV��
ZLWKRXW� KDYLQJ� WR� LQYHVW� LQDSSURSULDWH� DPRXQWV� RI� WLPH� DQG�
HIIRUW�� $OWKRXJK� PDQ\� RI� WKH� SURMHFWV� ZHUH� TXLWH� PDWXUH��
QRQH� RI� WKHP� DFWXDOO\� PHW� RXU� GHPDQGV�� %HORZ� ZH� DUH�
UHYLHZLQJ�VRPH�WKH�DSSOLFDWLRQV�WKDW�DOUHDG\�H[LVW��
�
��� /'$3�$GPLQ�>�@�



�

/'$3� $GPLQ� LV� D� PHUH� ZHE� LQWHUIDFH� RI� 0LFURVRIW¶V�
2XWORRN� ([SUHVV� $GGUHVV� %RRN�� ZKLFK� FDQ� ZRUN� DORQJ�
ZLWK� WKH� VSHFLILF� SURGXFW�� ,W� LV� YHU\� OLPLWHG� WKRXJK��
EHFDXVH� LW� PDQDJHV� RQO\� WKH� DGGUHVV� ERRN� DQG� QRWKLQJ�
HOVH���

��� /'$3�([SORUHU�>�@�
,W� LV� D� VLPSOH� ZHE�FOLHQW� IRU� /'$3� 'LUHFWRU\� VHUYHUV�
GHYHORSHG�ZLWK�3+3��EXW� LW� GRHV� QRW� KDYH�DQ\� DGYDQFHG�
IHDWXUHV��

��� ZHE�OGDS�>�@�
,W�LV�DQ�/'$3�ZHE�LQWHUIDFH�LQ�3\WKRQ��$OWKRXJK�LW�LV�LQ�D�
PDWXUH� VWDWH�� LWV�PDLQ� GLVDGYDQWDJHV� DUH� WKDW� LW� GRHV� QRW�
SURYLGH� DQ\� IXQFWLRQDOLWLHV� DSDUW� IURP� WKH� EDVLF� /'$3�
IHDWXUHV� VXFK� DV� VHDUFK�� UHQDPH�� DGG�� GHOHWH�� HWF�� DQG� LWV�
XVHU�LQWHUIDFH�LV�RULHQWHG�WR�H[SHULHQFHG�/'$3�XVHUV��

��� /LNNHQ�>�@�
/LNNHQ�LV�D�-63�EDVHG�/'$3�FOLHQW�VWLOO�LQ�DQ�HDUO\�VWDJH��
,W�RIIHUV�RQO\� WKH�EDVLF�IXQFWLRQDOLW\�RI�YLHZLQJ���HGLWLQJ�
HQWULHV��
�

0RVW� RI� WKH�DERYH�DSSOLFDWLRQV� SURYLGH� MXVW� D�ZHE� LQWHUIDFH�
ZKLFK� DOORZV� WKH� SHUIRUPDQFH� RI� RQO\� EDVLF� WDVNV�� 7KRVH�
WDVNV� DUH� VSHFLILFDOO\� DWWDFKHG� WR� WKH� /'$3� SKLORVRSK\��
PHDQLQJ� WKDW� D� XVHU� RI� WKRVH� DSSOLFDWLRQV� LV� UHTXLUHG� WR� EH�
TXLWH� H[SHULHQFHG� LQ� RUGHU� WR� RSHUDWH� WKHP�� ,QVWHDG�� RXU�
GHVLJQ� DLPV� LQ� KLGLQJ� WKH� GHWDLOV� RI� WKH� /'$3� DUFKLWHFWXUH�
DOORZLQJ�WKH�XVHU�WR�RSHUDWH�LQ�D�SHU�WDVN�PDQQHU���
�
�
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�
7KH�*61¶V� EDVLF� DLP� LV� WR� LQWHUFRQQHFW� VFKRROLQJ� IDFLOLWLHV��
SHUVRQQHO�DQG�VWXGHQWV�ZLWK�HDFK�RWKHU�DV�ZHOO�DV�WR�SURYLGH�
WKHP� DFFHVV� WR� WKH� LQWHUQHW�� 7KH� VWUXFWXUH� RI� WKH� *61� LV�
GLYLGHG�LQWR�WKUHH�PDMRU�VHFWRUV��
•� %DFNERQH�QHWZRUN�

$V� EDFNERQH� QHWZRUN� WKH� *61� XVHV� LQIUDVWUXFWXUH�
SURYLGHG�E\� WKH�*UHHN�5HVHDUFK�	�7HFKQRORJ\�1HWZRUN�
>�@� �*51(7��� ZKLFK� FRPSRVHV� WKH� PRVW� GHYHORSHG�
QHWZRUN�LQ�*UHHFH���

•� 'LVWULEXWLRQ�QHWZRUN�
7KH� GLVWULEXWLRQ� QHWZRUN� LV� RUJDQL]HG� LQ� WZR� OD\HUV�� WKH�
ILUVW�RQH�FRQVLVWLQJ�RI���ZLGH�JHRJUDSKLFDO�DUHDV�DQG�WKH�
VHFRQG�RQH�FRQVLVWLQJ�RI����VPDOOHU�DUHDV��

•� $FFHVV�QHWZRUN�
7KH� DFFHVV� QHWZRUN� FRQQHFWV� HDFK� VFKRRO� RU�
DGPLQLVWUDWLYH�RIILFH�WR�LWV�IDPLOLDU�SUHIHFWXUDO�QRGH��

�
7KH�HQWLWLHV�RI�WKH�*61�WKDW�KDYH�WR�EH�PDQDJHG�WKURXJK�WKH�
/'$3� GDWDEDVH� DUH�� 5RRW� GQ�� 3UHIHFWXUH�� 6FKRRO� XQLW� RU�
$GPLQLVWUDWLYH� XQLW��8QLW� DFFRXQW��7HDFKHU� DFFRXQW�� 6WXGHQW�
$FFRXQW��3HUVRQQHO�$FFRXQW��*URXS�RI�XVHUV����
�
7KH� /'$3�',7�XVHG� WR� VWRUH� WKH� DERYH� HQWLWLHV� LV� D� K\EULG�
EHWZHHQ� KLHUDUFKLFDO� DQG� IODW� VWUXFWXUH�� 7KH� IRUP� RI� WKH�

KLHUDUFKLFDO� SDUW� LV� �XQLW!�� �SUHIHFWXUH!��
�FRXQWU\!�� 8VHU� DQG� XQLW� LQIRUPDWLRQ� LV� VWRUHG� LQ� D� IODW�
PDQQHU� XQGHU� RX SHRSOH�� �FRXQWU\!�� *URXS�
LQIRUPDWLRQ�FDQ�EH�VWRUHG�HYHU\ZKHUH� LQ�WKH�',7��7KHUH�DUH�
DOVR� VRPH� VSHFLDO� SXUSRVH� VWUXFWXUHV�� VXFK� DV� WKH�
�GHOHWHG!� HQWU\�� 7KDW� NHHSV� WUDFN� RI� UHFHQWO\� GHOHWHG�
DFFRXQWV�LQ�RUGHU�WR�SUHYHQW�WKH�XVH�RI�UHFHQWO\�GHOHWHG�HPDLO�
DGGUHVVHV�� XLGV� HWF�� 7KH� �QHZ�HQWULHV!� HQWU\� VWRUHV�
LQIRUPDWLRQ�DERXW�UHFHQWO\�DGGHG�DFFRXQWV�LQ�RUGHU�WR�LQIRUP�
DGPLQLVWUDWRUV��
�
�
���'(6,*1�,668(6�
�
%HIRUH�GHFLGLQJ�DERXW�ZKLFK�/'$3�VHUYHU�ZH�ZRXOG�XVH��ZH�
WHVWHG� DQG� GLG� ODUJH� SDUWV� RI� WKH� LPSOHPHQWDWLRQ� ERWK� RQ�
2SHQ/'$3� >�@�>��@� DQG� WKH� L3ODQHW� 'LUHFWRU\� 6HUYHU�
>�@�>��@�� $ERXW� ���� RI� WKH� LPSOHPHQWDWLRQ� WRRN� SODFH� RQ�
2SHQ/'$3��EHIRUH�VZLWFKLQJ� WR�L3ODQHW��7KH�GHFLVLRQ�DERXW�
WKH�EDFNHQG�GLUHFWRU\� VHUYHU�ZDV�EDVHG�PDLQO\� RQ� OLFHQVLQJ�
DVSHFWV��
�
$SDUW� IURP� WKH� H[LVWHQFH� DQG� FRQILJXUDWLRQ� RI� WKH� EDFNHQG�
FRPSRQHQWV��WKHUH�DUH�D�QXPEHU�RI�DGGLWLRQDO�VWHSV�QHHGHG�WR�
EH�SHUIRUPHG�LQ�RUGHU�WR�JHW�WKH�V\VWHP�XS�DQG�UXQQLQJ��7KH\�
EDVLFDOO\�FRQVLVW�RI�D�QXPEHU�RI�/'$3�HQWULHV�ZKLFK�GHILQH�
GDWD�VXFK�DV� WKH� W\SHV�RI�REMHFWV� WKDW�ZLOO�EH�XVHG��WKH�W\SHV�
RI� XVHUV� WKDW� ZLOO� KDYH� DFFHVV� WR� WKH� V\VWHP�� WKH� DFWLRQV�
DOORZHG�WR�EH�SHUIRUPHG�RQ�WKH�GLUHFWRU\�HQWULHV�HWF��$OO�WKDW�
LQIRUPDWLRQ� LV� VWRUHG� XQGHU� RX &RQILJ�� FQ HQ�� ZKHUH�
µFQ HQ¶�GHQRWHV�WKH�(QJOLVK�ODQJXDJH��7KH�HQWLWLHV� WKDW�H[LVW�
XQGHU� RX &RQILJ�� FQ HQ�� DUH� FQ 2EMHFWV��
FQ PDWFKW\SHV�� FQ GDWDW\SHV�� FQ 8VHU/HYHOV��
FQ 6SHFLDO$FWLRQV�DQG�FQ 5HSRUWV��
�
•� FQ 2EMHFWV� FRQWDLQV� LQIRUPDWLRQ� DERXW� WKH� HQWLWLHV�

WKDW�DUH�WR�EH�NHSW�WUDFN�RI��7HDFKHUV��6WXGHQWV��$FFRXQWV�
DQG� 3UHIHFWXUHV� HWF�� (DFK� HQWLW\� FRQWDLQV� LQIRUPDWLRQ�
DERXW�LWV�SDUHQW�REMHFW��PHDQLQJ�DQ�HQWLW\�RI�WKDW�W\SH�FDQ�
KDQJ�RQO\�XQGHU�DQ�HQWLW\�ZKRVH�W\SH�LV�WKH�VDPH�DV�WKDW�
GHILQHG� E\� WKH� SDUHQW� REMHFW� �XPG3DUHQW2EMHFW��
DWWULEXWH�� )RU� H[DPSOH�� WKH� HQWU\� FQ WHDFKHU��
FQ 2EMHFWV��FQ HQ��RX &RQILJ���EDVH�GQ!��
DV�VKRZQ�LQ�)LJXUH����FRQWDLQV�IROORZLQJ�DWWULEXWHV��
�

�
)LJXUH�����7KH�HQWU\�IRU�FQ WHDFKHU��FQ 2EMHFWV��FQ HQ��

RX &RQILJ�



�

�
7KH�XPG)RUPV� DWWULEXWH� GHILQHV�ZKLFK� IRUP� VKRXOG� EH�
XVHG� WR� YLHZ��PRGLI\� RU� DGG� DQ� HQWLW\�ZLWK� WKH� DWWULEXWH�
XPG2EMHFW WHDFKHU���

•� FQ PDWFKW\SHV� GHVFULEHV� WKH� ILOWHUV� WKDW� FDQ�EH�XVHG�
LQ� VHDUFKHV�� $V� RQH� FDQ� VHH� LQ� )LJXUH� ��� WKLV� LV� EHLQJ�
GHILQHG� E\� WKH� PXOWLYDOXH� DWWULEXWH� XPG9DOXH�� 7KH�
LQIRUPDWLRQ� FRQWDLQHG� LQ� WKDW� DWWULEXWH� KDV� WKH� IRUP�
³QDPH� RI� WKH� PDWFKW\SH� �WDE!� GHILQL�
WLRQ´���

�
)LJXUH�����7KH�HQWU\�IRU�FQ PDWFKW\SHV��FQ HQ��

RX &RQILJ�
�
•� FQ GDWDW\SHV� LV� XVHG� LQ� RUGHU� WR� FUHDWH� WKH�

DSSURSULDWH�VHDUFK�ER[�IRU�HDFK�W\SH�RI�HQWU\��)LJXUH�
�� VKRZV� WKH� FRQWHQWV� RI� WKH� GDWDW\SH� HQWU\� IRU� WKH�
HQWU\� W\SH� WHDFKHU�� 7KH�
XPG,QWHUHVWLQJ$WWULEXWH� DWWULEXWH�FRQWDLQV�
LQIRUPDWLRQ�DERXW�ZKLFK�DWWULEXWHV�RI�DQ�HQWU\�RI�WKH�
W\SH� WHDFKHU� DUH� VHDUFKDEOH� DQG� WKH� ODEHOV� WKDW�
VKRXOG� EH� GLVSOD\HG�� $OVR�� WKHUH� DUH� DWWULEXWHV� WKDW�
GHILQH�WKH�VHDUFK�VFRSH��WKH�EDVH�GQ�DQG�WKH�ILOWHU�RI�
WKH�VHDUFK��

�

�
)LJXUH�����7KH�HQWU\�IRU�FQ GDWDW\SHV��FQ HQ��

RX &RQILJ�
�

•� FQ 8VHU/HYHOV� LV� XVHG� WR� GHILQH� XVHU� OHYHOV�� 7KH�
XPG9DOXH� DWWULEXWH� LV� XVHG� WR� GHILQH� XVHU� OHYHOV� DQG�
WKHLU�QDPHV��VHSDUDWHG�E\�DQ�³�´��

•� FQ 6SHFLDO$FWLRQV�FDQ�EH�XVHG�WR�GHILQH�VRPH�QRQ�
VWDQGDUG� DFWLRQV�� )RU� H[DPSOH�� WKH� FXVWRP� DFWLRQ�
³$FWLYDWH´�� GHILQHV� WKURXJK� WKH�XPG9DOXH� DWWULEXWH�
WKDW� WKH� DWWULEXWH� DFFRXQW6WDWXV� RI� DQ� HQWU\� RI� WKH�
W\SH�µXVHU¶�RU�µWHDFKHU¶� VKRXOG� WDNH� WKH�YDOXH�DFWLYH�
DIWHU�SHUIRUPLQJ�WKDW�DFWLRQ��

•� FQ 5HSRUWV�LV�XVHG�LQ�RUGHU�WR�FUHDWH�SULQWDEOH�UHSRUWV�
DERXW�WKH�HQWULHV���
�

$V�RQH�FDQ�HDVLO\� GHULYH� IURP�WKH�SUHFHGLQJ�VWDWHPHQWV�� WKH�
ZKROH� FRQFHSW� KDV� QR� OLPLWDWLYH� GHSHQGHQFH� RQ� H[LVWLQJ�
GLUHFWRU\�VFKHPDV��7KH�RQO\�DWWULEXWH�QHHGHG� WR�EH�DGGHG� WR�
DQ� H[LVWLQJ� HQWU\� LV� RQH� WKDW� GHILQHV� WKH� W\SH� RI� WKDW� HQWU\��
$SDUW�IURP�WKDW��LQ�RUGHU�WR�JHW�WKH�DSSOLFDWLRQ�ZRUNLQJ��RQH�
DOVR� QHHGV� WR� FRQILJXUH� WKH� DERYH� RSWLRQV� DQG� WR� FUHDWH� WKH�
DSSURSULDWH�IRUPV��:H�ZLOO�H[DPLQH�WKH�IRUPV�FRQFHSW�ODWHU��
�
*URXS� GHILQLWLRQV� HVVHQWLDOO\� DUH� HQWULHV� ZKLFK� KDYH� WKHLU�
XPG2EMHFW� DWWULEXWH� VHW� WR� ³*URXS´�� 7KH� PXOWLYDOXHG�
DWWULEXWH� QDPHG� PHPEHU� FRQWDLQV� WKH� GQ� RI� HDFK� PHPEHU��
$OVR�� HDFK� PHPEHU� HQWU\� FDUULHV� D� PXOWLYDOXHG� DWWULEXWH�
QDPHG� PHPEHURI� ZKLFK� FRQWDLQV� WKH� GQ�V�� RI� WKH� JURXS�
HQWULHV�WKH�PHPEHU�EHORQJV�WR���
�
)RU� H[DPSOH� WKH� JURXS� RX WHDFKHUV��
RX SUHIHFWXUH�� �EDVH� GQ!� FRQWDLQV� WKH� DWWULEXWH�
¶PHPEHU¶�ZLWK�WKH�YDOXH�³RX WHDFKHU���RX SHRSOH��
�EDVH� GQ!´�� ZKLFK� LV� WKH� GQ� RI� D� µWHDFKHU¶� HQWU\��
/LNHZLVH�� WKH� WHDFKHU�� HQWU\� FRQWDLQV� WKH� DWWULEXWH�
PHPEHURI� ZLWK� WKH� YDOXH� ³RX WHDFKHUV��
RX SUHIHFWXUH�� �EDVHBGQ!´�� 6R� JURXS� LQIRUPDWLRQ�
DERXW�WHDFKHU��LV�VWRUHG�LQ�WZR�SODFHV��
�
$OWKRXJK� LW� PD\� VHHP� WKDW� WKLV� DSSURDFK� FUHDWHV� RYHUKHDG�
ZKHQ�DGGLQJ�RU�UHPRYLQJ�PHPEHUV�IURP�JURXSV��LW�DOORZV�WKH�
HIILFLHQW� UHWULHYDO� RI� JURXSLQJ� LQIRUPDWLRQ�� ILQGLQJ� RXW� WKH�
PHPEHUV� RI� D� JURXS� RU� WKH� JURXSV� D� PHPEHU� EHORQJV� WR�
EHFRPHV�D�IDVW�DQG�HDV\�WDVN��
�
�
���,03/(0(17$7,21�,668(6�
�
7KH� EDVLF� FRQFHSW� RI� WKH� DSSOLFDWLRQ� LV� WKH� FOHDU� GLVWLQFWLRQ�
EHWZHHQ� WZR� PDLQ� IXQFWLRQV�� WKH� EURZVLQJ� DQG� WKH�
SHUIRUPLQJ� RI� DFWLRQV�� 7KHVH� WZR� SDUWV� DUH� FRPSOHWHO\�
GLVWLQFW�DQG�WKH\�GR�QRW�LQWHUIHUH�ZLWK�HDFK�RWKHU��)LJXUH�����
7KH�EURZVLQJ�PRGXOH�GRHV�QRW� GHSHQG� DW� DOO� RQ� WKH�DFWLRQV�
PRGXOH��ZKLOH� WKH�DFWLRQV�PRGXOH�RQO\�QHHGV�D�GQ��ZKLFK� LW�
JHWV�IURP�WKH�EURZVHU�RU� WKH�VHDUFK�PRGXOH��DQG�WKH�W\SH�RI�
DFWLRQ�LQ�RUGHU� WR�RSHUDWH��7KH�XVHU�FDQ�EURZVH� WKURXJK�DQ\�
REMHFWV�RI�WKH�GDWDEDVH�DQG�WULJJHU�DFWLRQV�RQ�WKHP�DW�ZLOO��
�
7KH� LQWHUIDFH� RI� WKH� DSSOLFDWLRQ� FRQVLVWV� RI� WZR� IUDPHV�� WKH�
EURZVHU� �RU� WKH� VHDUFK� PRGXOH�� DQG� WKH� DFWLRQ� VFUHHQ�� 7KH�
EURZVHU�VFUHHQ�SURYLGHV�D�FROODSVLEOH�WUHH�VWUXFWXUHG�ORRN�RQ�
WKH� GLUHFWRU\� VHUYHU¶V� HQWULHV�� D� JURXS� YLHZ� RI� WKHVH� HQWULHV�
DQG�D�VHDUFK�IDFLOLW\��%\�VHOHFWLQJ�DQ�HQWU\�IURP�WKH�EURZVHU�
VFUHHQ� WKH� DFWLRQ� VFUHHQ� LV� DFWLYDWHG� DQG� SURYLGHV� D� VHW� RI�
SRVVLEOH� DQG�� GHSHQGLQJ� RQ� WKH� DFFHVV� OHYHO� RI� WKH� XVHU��
DOORZHG� DFWLRQV� RQ� WKH� VHOHFWHG� HQWU\�� 7KHVH� DFWLRQV� FDQ� EH�



�

VXPPHG� XS� WR� D� QXPEHU� RI� IRXU�� ³YLHZ´�� ³PRGLI\´�� ³DGG´��
³GHOHWH´��$SDUW�IURP�WKHP�RQH�FDQ�DGG�PRUH�DFWLRQV��)RU�WKDW�
KH�ZRXOG�KDYH�WR�DFWXDOO\�ZULWH�FRGH��VLQFH�WKH�ORJLF�RI�DQ\�
QHZ�DFWLRQ�KDV�WR�EH�GHILQHG��)RU�H[DPSOH��LQ�WKH�FDVH�RI�WKH�
*61� ZH� KDYH� DGGHG� DQ� ³DFWLYDWLRQ´�DFWLRQ� IRU� QHZO\�
UHJLVWHUHG�XVHUV��7KH�³DFWLYDWLRQ´�DFWLRQ�FKDQJHV�WKH�YDOXH�RI�
DQ�DWWULEXWH�RI�D�XVHU�HQWU\���
�

�
)LJXUH����0DLQ�$UFKLWHFWXUH�

�
%DVHG�RQ�WKH�LQIRUPDWLRQ�UHFHLYHG�IURP�WKH�EURZVHU�PRGXOH��
WKH� DFWLRQ� PRGXOH� ODXQFKHV� WKH� DSSURSULDWH� DFWLRQ�� )RU� WKH�
DFWLRQV�³9LHZ´��³0RGLI\´�DQG�³$GG´�DQ�DSSURSULDWH�IRUP�LV�
ORDGHG��)RU�WKH�³'HOHWH´�DFWLRQ�WKH�IRUP�FRQVLVWV�RI�D�VLPSOH�
FRQILUPDWLRQ�GLDORJ��7KH�IRUPV�DUH�FKRVHQ�XVLQJ�WKH�GQ�RI�WKH�
REMHFW� UHFHLYHG� IURP�WKH�EURZVHU�PRGXOH��7KHUH�DUH�GLVWLQFW�
IRUPV� IRU� GLVWLQFW� HQWU\� W\SHV� RQO\�� QRW� IRU� GLVWLQFW� DFWLRQV��
7KDW�PHDQV�WKDW�IRU�DGGLQJ��YLHZLQJ�RU�PRGLI\LQJ�DQ�HQWU\�RI�
WKH� W\SH� ³WHDFKHU´� D� GLIIHUHQW� YLHZ� RI� WKH� VDPH� IRUP� LV�
ODXQFKHG��
�
,Q�RUGHU�WR�KDYH�WKDW�DGDSWLQJ�V\VWHP�RI�IRUPV�WR�SHUIRUP�WKH�
DYDLODEOH� DFWLRQV�� ZH� LPSOHPHQWHG� D� IRUP� EXLOGHU� ZKLFK�
SURYLGHV�IRUPV�LQ�D�PDQQHU�RI�HQWU\�W\SH�XVHU�W\SH��� ��
�
7KHUH� LV� RQO\� RQH� IRUP� GHILQLWLRQ� IRU� HDFK� HQWU\� W\SH�XVHU�
W\SH� SDLU�� $OO� DFWLRQV� RQ� WKHVH� SDLUV� DUH� SHUIRUPHG� XVLQJ� D�
GLIIHUHQW� YLHZ� RQ� WKH� VDPH� IRUP�� 7KLV� LV� SRVVLEOH� E\� XVLQJ�
VRPH�IODJ�YDOXHV�RQ�WKH�IRUP�GHILQLWLRQ��)RU�H[DPSOH��LI�WKH�
DWWULEXWH�³XVHUBLG´�VKRXOG�EH�YLHZDEOH�EXW�QRW�PRGLILDEOH��
WKH� IODJ� YLHZDEOHBXVHUBLG� LV� VHW� WR� ��� ZKLOH� WKH� IODJ�
HGLWDEOHBXVHUBLG�LV�VHW�WR����
�
%XON� DFWLRQV� DUH� DFWLRQV� WKDW� FDQ� VLPXOWDQHRXVO\� EH�
SHUIRUPHG� IRU� D� ODUJH� QXPEHU� RI� HQWULHV��8VLQJ� WKLV� IDFLOLW\�
RQH� FDQ� SHUIRUP� DQ� DFWLRQ� RQ� PXOWLSOH� HQWULHV�� 8VLQJ� WKH�
UHVXOWV� RI� D� VHDUFK�� RQH� FDQ� GHOHWH� RU� DFWLYDWH� �ZKLFK� LV� D�
FXVWRP�DFWLRQ��PXOWLSOH�HQWULHV���
�
%XON�DGGLQJ�FDQ�EH�SHUIRUPHG�LQ�D�GLIIHUHQW�PDQQHU��7KH�XVHU�
ILUVW�KDV�WR�FKRRVH� WKH�W\SH�RI�REMHFW�KH�ZLVKHV� WR�DGG�� WKHQ�

HLWKHU�XSORDG�D�WDE�GHOLPLWHG�ILOH�RU�HQWHU�WKH�GDWD�PDQXDOO\�LQ�
D�WH[W�DUHD�ILHOG��
�
6HFXULW\� LV� LPSOHPHQWHG� XVLQJ� DFFHVV� OLVWV� �$&/¶V�� WKDW� DUH�
GHILQHG� RQ� WKH� GLUHFWRU\� VHUYHU¶V� VLGH�� 2Q� WKH� VLGH� RI� WKH�
DSSOLFDWLRQ�� E\� FKHFNLQJ� IRU� JURXS�PHPEHUVKLS�� WKH� XVHU� LV�
JLYHQ� D� GLIIHUHQW� YLHZ� RI� WKH� GLUHFWRU\�� )RU� H[DPSOH�� WKH�
DGPLQLVWUDWRUV�RI�D�SUHIHFWXUH�ZLOO�VHH�WKH�DUHD�RI�WKH�VXE�WUHH�
WKDW� LV� XQGHUQHDWK� WKH� SUHIHFWXUH� HQWU\� DQG� QRWKLQJ� HOVH��2I�
FRXUVH�� XVLQJ� WKH� DERYH� SURFHGXUH�� D� PRUH� GHWDLOHG� DFFHVV�
SROLF\�FDQ�EH�GHILQHG��
�
�
���)81&7,21$/,7<�
�
:KHQHYHU�ZH�WULJJHU�DQ�/'$3�VHDUFK�WR�WKH�GLUHFWRU\�DGGLQJ�
WKH� ILOWHU����REMHFW&ODVV ��� >�@�ZH� DUH� VXUH� WKDW� WKH�
GLUHFWRU\�VHUYHU�ZLOO�UHWXUQ�DOO�WKH�HQWULHV�WKDW�LW�KDV�VWRUHG��
�
6WDUWLQJ�RII�IURP�WKH�URRW�RI�WKH�GLUHFWRU\��ZH�WULJJHU�DQ�RQH�
OHYHO�/'$3�VHDUFK�DQG�VR�ZH�DUH�LQ�WKH�SRVLWLRQ�WR�FUHDWH�WKH�
ILUVW�EUDQFK�RI� WKH�EURZVHU� WUHH� IURP�WKH� UHVXOWV� UHWXUQHG�E\�
WKH�VHDUFK�IXQFWLRQ���
7KH�OLQNV�WKDW�UHSUHVHQW�WKH�QRGHV�DQG�OHDIV�RI�WKH�WUHH�GLVSOD\�
DQ� DWWULEXWH�� ZKLFK� GHVFULEHV� LQ� D� XVHU� IULHQGO\� ZD\� WKH�
VSHFLILF� HQWU\� RI� WKH� GLUHFWRU\�� H�J�� WKH� GHVFULSWLRQ� DWWULEXWH�
�GHVFULSWLRQ���RU�WKH�FDQRQLFDO�QDPH��FQ���RU�WKH�XVHU�LG�
�XLG���7KLV�DWWULEXWH�LV�FKRVHQ�E\�WKH�EURZVHU�PRGXOH�LQ�WKH�
IROORZLQJ� ZD\�� 7KH� PRGXOH� FUHDWHV� D� OLVW� RI� LQWHUHVWLQJ�
DWWULEXWHV�E\�UHDGLQJ�WKH�µXPG,QWHUHVWLQJ$WWULEXWH¶�
DWWULEXWH��DV�GHILQHG�LQ�WKH�REMHFW�W\SH�GHILQLWLRQ�RI�WKH�HQWU\�
�)LJXUH�����DQG�GLVSOD\V�WKH�ILUVW�RI�WKHP�IRXQG��,I�DQ�DWWULEXWH�
LV� XQDYDLODEOH�� LW� SURFHHGV� WR� WKH� QH[W� HWF�� ,I� QRQH� LV� IRXQG��
WKHQ�WKH�GQ�LV�GLVSOD\HG���
�
�

�
)LJXUH����6HDUFK�IHDWXUH�

�



�

6HDUFK� IXQFWLRQDOLW\� LV� SURYLGHG� XVLQJ� D� GURS� GRZQ� PHQX�
ZLWK�ZKLFK�WKH�XVHU�GHQRWHV�WKH�NLQG�RI�REMHFW�KH�LV�VHDUFKLQJ�
IRU�H�J��WHDFKHU��VWXGHQW��SUHIHFWXUH��VFKRRO�HWF��)LJXUH�����
�
,Q� WKH� QH[W� VWHS� KH� KDV� WKH� RSWLRQ� WR� ILOO�LQ� RQH� RU�PRUH� RI�
VHYHUDO� ILHOGV� �)LJXUH� ���� ZKLFK� DUH� FUHDWHG� G\QDPLFDOO\��
GHSHQGLQJ� RQ� KLV� FKRLFH� LQ� WKH� SUHYLRXV� VWHS�� 7KLV� LV� EHLQJ�
GRQH� E\� UHDGLQJ� WKH� FQ �XPG2EMHFW!��
FQ GDWDW\SHV�FRQILJXUDWLRQ�HQWU\��ZKLFK�GHVFULEHV�ZKLFK�
DWWULEXWHV�DUH�VHDUFKDEOH�IRU�HDFK�REMHFW�W\SH��)LJXUH�����)RU�
H[DPSOH��HQWULHV�RI� WKH� W\SH� WHDFKHU� DUH� VHDUFKDEOH�E\�XVLQJ�
WKH�³XLG´�RU�WKH�³FQ´�RU�WKH�³VQ´�ILHOG�RU�DQ\�FRPELQDWLRQ�
RI�WKRVH��
�

�
)LJXUH����6WHS�WZR���ILOOLQJ�VHDUFK�SDUDPHWHUV�LQ�D�ILHOG�

�
$OVR�� KH� FDQ� XVH� PDWFKLQJ� ILOWHUV�� OLNH� ³VWDUWV� ZLWK´��
³FRQWDLQV´��³HQGV�ZLWK´��³LV´��³LV�QRW´��³VRXQGV�
OLNH´� HWF� �)LJXUH� ���� 7KHVH� PDWFKLQJ� ILOWHUV� DUH� DJDLQ�
GHILQHG� LQ� D� FRQILJXUDWLRQ� HQWU\�� XQGHU�FQ PDWFKW\SHV��
�)LJXUH����
�

�
)LJXUH����8VH�PDWFKLQJ�ILOWHUV�

�
$IWHU� WKLV� VWHS�� WKH� DSSOLFDWLRQ� FUHDWHV� WKH� SURSHU� ILOWHU� DQG�
FRQGXFWV�DQ�/'$3�VHDUFK�ZLWK�D�VXE�WUHH�VFRSH��,Q�RUGHU� WR�
SUHYHQW� RYHUKHDG� E\� EDG� ILOWHUV� ZKLFK� FDXVH� DQ� H[FHVVLYH�
UHWXUQ�RI�HQWULHV��WKHUH�LV�DQ�XSSHU�OLPLW�RI�UHWXUQHG�UHVXOWV��
�
$FWLRQV� RQ� GLUHFWRU\� HQWULHV� DUH� SHUIRUPHG� WKURXJK� IRUPV��
7KHVH� IRUPV� DUH� ODXQFKHG� GHSHQGLQJ� RQ� WKH� HQWU\� W\SH� DQG�
WKH�XVHU�W\SH��
�

�
)LJXUH����6LQJOH�$FWLRQ�

�
7KHUH� DUH� VHYHUDO� DFWLRQV� WKDW� FDQ� EH� SHUIRUPHG�RQ�D� VLQJOH�
�)LJXUH� ��� RU� PXOWLSOH� �EXON� DFWLRQV�� HQWULHV� DW� D� WLPH�� 7KH�
DYDLODEOH� DFWLRQV� DUH�$GG��0RGLI\��9LHZ� DQG�'HOHWH��7KHVH�
DFWLRQV�GHSHQG�RQ�WKH�YDOXH�RI�WKH�XPG2EMHFW�DWWULEXWH�RI�
WKH�HQWU\��7KDW�YDOXH�GHILQHV�ZKLFK�IRUP�ZLOO�KDYH�WR�EH�XVHG�
RQ�WKDW�SDUWLFXODU�HQWU\��
�
7KH�IRUP�EXLOGHU�SDUW�RI�RXU�DSSOLFDWLRQ�FDQ�EH�XVHG�WR�FUHDWH�
DSSURSULDWH� IRUPV�IRU�HDFK�XVHU� W\SH�±�HQWU\�W\SH�SDLU��(DFK�
IRUP�FUHDWHG�FDQ�SHUIRUP�DGG��PRGLI\�RU�YLHZ�DFWLRQV��9LHZ�
DFWLRQV�MXVW�GLVSOD\�D�IRUP�ZKLFK�VKRZV�WKH�HOHPHQWV�PDUNHG�
E\� WKH� IRUP� EXLOGHU� DV� ³YLHZDEOH´� LQ� UHDG� RQO\� PRGH��
0RGLI\�DFWLRQV�GR�WKH�VDPH��H[FHSW�IRU�WKH�HOHPHQWV�PDUNHG�
DV� ³HGLWDEOH´�� ZKLFK� DOORZ� WKH� XVHU� WR� FKDQJH� WKHLU�
FXUUHQW�YDOXHV��$GG�DFWLRQV�DUH�HPSW\�IRUPV�ZKLFK�DUH�XVHG�
WR� FUHDWH� QHZ� HQWULHV�� 7KH� HOHPHQWV� WKDW� DUH� GHILQHG� DV�
³FDOFXODWHG´� VKRZ� RQO\� D� ³FDOFXODWHG´� ODEHO�� ,Q� DOO�
RI� WKH� WKUHH� DFWLRQV� WKH� HOHPHQWV� GHILQHG� DV� ³KLGGHQ´� DUH�
QHYHU�GLVSOD\HG���
�
7KH�IRUP�EXLOGHU�FRQVLVWV�RI�WKUHH�VWHSV���
��� 6HOHFW�WKH�DWWULEXWHV�

(LWKHU�E\�SDUVLQJ��VFKHPD�ILOHV�RU�E\�TXHU\LQJ�D�YHUVLRQ�
�� /'$3� VHUYHU�� WKH� IRUP� EXLOGHU� UHDGV� REMHFW� DQG�
DWWULEXWH�GHILQLWLRQV����

��� &RQILJXUH�WKH�DWWULEXWHV�
,Q� WKLV� VWHS� YDULRXV� RSWLRQV� FDQ� EH� FRQILJXUHG� IRU� WKH�
DWWULEXWHV� VHOHFWHG� LQ� WKH� SUHYLRXV� VWHS�� 6XFK� RSWLRQV�
LQFOXGH� ODEHOV�� FRQWURO� W\SHV� �LQSXW� ER[�� UDGLR� EXWWRQ��
FKHFNER[�HWF����FRQWURO�RSWLRQV��FDOFXODWLRQ�IRUPXOD�HWF��
:KHQ� ILQLVKHG�ZLWK� WKH� GHILQLWLRQ� RI� WKHVH�FRQILJXUDWLRQ�
RSWLRQV�WKH�XVHU�FDQ�SURFHHG�WR�WKH�YLVXDO�DUUDQJHPHQW�RI�
WKH�DWWULEXWHV�RQ�D�FDQYDV��

��� $UUDQJH�WKH�FRQILJXUHG�DWWULEXWHV�YLVXDOO\�RQ�D�FDQYDV��
7KLV�VWHS�DOORZV�WKH�XVHU�WR�YLVXDOO\�GHVLJQ�WKH�IRUP��$Q�
HPSW\� FDQYDV� DSSHDUV� RQ� WKH� PLGGOH� RI� WKH� VFUHHQ�� RQ�
ZKLFK� WKH� XVHU� FDQ� GUDJ� DQG� GURS� WKH� ILHOGV� GHILQHG� LQ�
VWHS�����

�



�

'XULQJ�WKH�ZKROH�SURFHVV�WKH�XVHU�FDQ�PRYH�EDFN�DQG�IRUWK��
UHILQLQJ�FRQILJXUDWLRQ�RSWLRQV�RU�FOHDULQJ�RXW�PLVWDNHV���
8VLQJ� D� ORDG� GLDORJ�� WKH� XVHU� FDQ� ORDG� D� SUHYLRXVO\� VWRUHG�
IRUP��UHFRQILJXUH�HYHU\�RSWLRQ�DYDLODEOH�DQG�VWRUH�LW�XQGHU�D�
GLIIHUHQW�QDPH��
�
%\� FKDQJLQJ� D� FRQILJXUDWLRQ� RSWLRQ� RI� WKH� DSSOLFDWLRQ�� WKH�
ZKROH� LQWHUIDFH� FDQ� GLVSOD\� LWVHOI� LQ� D� GLIIHUHQW� ODQJXDJH��
SURYLGHG� RI� FRXUVH� WKDW� WKH�DSSURSULDWH� ODQJXDJH� GHILQLWLRQV�
H[LVW��
�
���)8785(�:25.�$1'�&21&/86,216�
�
2QH� FDQ� FRQILGHQWO\� VD\� WKDW� RXU� HIIRUWV� WR� EXLOG� DQ�
HQYLURQPHQW� IRU� PDQDJLQJ� XVHUV� DQG� VHUYLFHV� RYHU� /'$3�
VXFFHHGHG�LQ�PHHWLQJ�WKH�GHPDQGV�RI�DQ�RSHQ�DQG�H[WHQVLEOH�
DSSOLFDWLRQ� DV� ZHOO� DV� LQ� ILOOLQJ� D� JDS�� /RRNLQJ� EDFN�� ZH�
ZRXOG�VXUHO\�UHYLVH�VRPH�SDUWV�RI�WKH�DSSOLFDWLRQ�LQ�WKH�ZD\�
WKDW�WKH\�ZHUH�GHYHORSHG��EXW�ZH�FRQVLGHU�WKH�RYHUDOO�VWUDWHJ\�
VXFFHVVIXO���
�
$IWHU� UHDFKLQJ� RXU� JRDOV�� ZH� VWDUWHG� FRQVLGHULQJ� IXWXUH�
HQKDQFHPHQWV��,W�LV�LQ�RXU�LQWHQWLRQV�WR�GHVLJQ�DQG�LPSOHPHQW�
WKH�IROORZLQJ�IHDWXUHV��

•� 5ROOEDFN� PHFKDQLVP�� 7KLV� IHDWXUH� VKRXOG� SURYLGH�
PRUH�WKDQ�EDVLF�UROOEDFN�IXQFWLRQDOLW\��$�PDMRU�SDUW�
VKRXOG�EH�LPSOHPHQWHG�XVLQJ�EDFNHQG�SURFHGXUHV��

•� /'$3�&RQWUROV� >��@��6RPH�SDUWV�RI� WKH�DSSOLFDWLRQ�
FDQ� EH� UHZULWWHQ� LQ� RUGHU� WR� PDNH� XVH� RI� /'$3�
&RQWUROV� VXFK� DV� WKH� 6HUYHU�6LGH� 6RUWLQJ� &RQWURO�
>��@� RU� WKH� 9LUWXDO� /LVW� 9LHZ� &RQWURO�� $OEHLW�� WKH�
FXUUHQW� UHOHDVH� RI� WKH� SKS�/'$3� OLEUDULHV� GRHV� QRW�
DOORZ�WKH�XVH�RI�WKLV�IHDWXUHV��

•� /LEUDU\� HQKDQFHPHQWV�� 'XULQJ� VRPH� GHYHORSPHQW�
VWDJHV�ZH�HQFRXQWHUHG�VRPH�OLPLWDWLRQ�RI�WKH�FXUUHQW�
SKS�/'$3�LQWHUIDFH�LPSOHPHQWDWLRQ��,I�WKH�IHDWXUHV�
ZH�UHTXLUH�ZLOO�QRW�EH�LPSOHPHQWHG�LQ�WKH�QHDU��ZH�
LQWHQG�WR�ZULWH�VRPH�SKS�H[WHQVLRQV�RXUVHOYHV��

•� 2SHQ� 6RXUFH�� )LQDOO\�� ZH� LQWHQG� WR� UHOHDVH� WKH�
HQYLURQPHQW� WR� WKH� 2SHQ� 6RXUFH� FRPPXQLW\�� DV�
VRRQ�DV�VRPH�PLQRU�PRGLILFDWLRQV�DUH�FRPSOHWHG��

�
�
5()(5(1&(6�
>�@� 7KH�*UHHN�6FKRRO�1HWZRUN��

KWWS���ZZZ�VFK�JU�LQGH[BHQ�SKS��
>�@� /'$3�$GPLQ��

KWWS���ZZZ�VDYRLUIDLUHOLQX[�FRP�GRZQORDG�OGDSDGPLQ�K
WPO��

>�@�� /'$3�([SORUHU��
KWWS���LJORR�LWV�XQLPHOE�HGX�DX�/'$3([SORUHU���

>�@� ZHE�OGDS��KWWS���ZHE�OGDS�GH���
>�@� /LNNHQ��KWWS���ZZZ�OLNNHQ�RUJ���
>�@� *UHHN�5HVHDUFK�DQG�7HFKQRORJ\�1HWZRUN��

KWWS���ZZZ�JUQHW�JU�LQGH[BHQ�KWPO���

>�@� 2SHQ/'$3�3URMHFW��KWWS���ZZZ�RSHQOGDS�QHW��
>�@� L3ODQHW�'LUHFWRU\�6HUYHU��KWWS���ZZZ�LSODQHW�FRP��
>�@� 7LPRWK\�+RZHV��0DUN�6PLWK�DQG�*RUGRQ�*RRG��

8QGHUVWDQGLQJ�DQG�GHSOR\LQJ�/'$3�GLUHFWRU\�6HUYLFHV�
�0DFPLOODQ�1HWZRUN�$UFKLWHFWXUH�DQG�'HYHORSPHQW�
6HULHV��

>��@�/'$3�6'.�IRU�&�3URJUDPPHU¶V�*XLGH��L3ODQHW��
'LUHFWRU\�6HUYHU�5HVRXUFH�.LW��-XQH�������

>��@�7��+��/RXGFORXG��$��$QDWKD��5)&�������/'$3�&RQWURO�
([WHQVLRQ�IRU�6HUYHU�6LGH�6RUWLQJ�RI�6HDUFK�5HVXOW�
�$XJXVW�������

>��@�L3ODQHW�'LUHFWRU\�6HUYHU�'RFXPHQWDWLRQ��
KWWS���GRFV�LSODQHW�FRP�GRFV�PDQXDOV�GLUHFWRU\�KWPO�

>��@�2SHQ/'$3�����$GPLQLVWUDWRU
V�*XLGH��
KWWS���ZZZ�RSHQOGDS�RUJ�GRF�DGPLQ��

�


