
+HUR�1RGH�)RXQGDWLRQ
������

+HUR�1RGH�:KLWHSDSHU

9HUVLRQ����

+HUR� 1RGH� XWLOLVHV� WKH� +HUR� SURWRFRO� WR� LQWHJUDWH� GLƈHUHQW�

SXEOLF� EORFNFKDLQV� DQG� EXLOG� D� FURVV�EORFNFKDLQ�� FURVV�

SODWIRUP�GHYHORSPHQW�VROXWLRQ�IRU�'$SSV��+HUR�1RGH�ZLOO�DOVR�

EXLOG� D� IXOO\� GHFHQWUDOL]HG� QRGH� QHWZRUN� ZKLFK� FRQWDLQV�

PXOWLSOH�NLQGV�RI�SXEOLF�FKDLQ�DQG�,3)6�VWRUDJH�WR�VXSSRUW�IXOO\�

GHFHQWUDOL]HG�DSSOLFDWLRQV�

,W�ZLOO�EUHDN�WKH�OLIH�F\FOH�RI�H[LVWLQJ�DSSOLFDWLRQV��DQG�EHFRPH�

DQ�HWHUQDO�DSSOLFDWLRQ�

$EVWUDFW



7KH�GLYHUVLW\�RI�GHYHORSPHQW�ODQJXDJHV ��� �����

7KH�FRPSOH[LW\�RI�XQGHUO\LQJ�
EORFNFKDLQ�WHFKQRORJLHV�����������������������������������������

&URVV�SODWIRUP�G$SSV ���������������������������������

8VHU�([SHULHQFH ��������������������������

&UHGLELOLW\ � ���������������������������������

)XWXUH�RI�QRGH ��������������������������

+HUR�1RGH
V�VROXWLRQ �������������������

$UFKLWHFWXUH�GHVLJQ �����

'DWD�GHVLJQ ���� �����

1RGH�'HVLJQ ���� �����

&RQVHQVXV�PHFKDQLVP � �����

6HFXULW\ ����� ������������

0RQRSRO\ ���� �����

6XVWDLQDELOLW\ ���� ������������

(VWDEOLVKLQJ�FRQQHFWLRQ ������������

1RGH�GLVFRYHU\ �����

1RGH�DXWKHQWLFDWLRQ � ������������

%DFNJURXQG�����������������������������������������������

)RJ�&RPSXWLQJ������������������������������������������

'HVLJQ�SULQFLSOHV��������������������������������� � � ��

,PSOHPHQWDWLRQ ����������������������������������������

&RQWHQWV

6WRUDJH �����

6HUYLFH�2SWLPL]DWLRQ �����



7KH�+HUR�1RGH�)UDPHZRUN ����

7KH�+HUR�0RELOH�&RUH ����

3UREOHPV�VROYHG�E\�+HUR�0RELOH ����

$GYDQWDJHV�RI�+HUR�0RELOH �����������

7RNHQ�$FTXLVLWLRQ ���� ������������������

7RNHQ�8WLOLW\ � ����

7RNHQL]HG�HFRQRPLF�PRGHO������������������������������������

7RNHQ�'LVWULEXWLRQ � ����

$SSOLFDWLRQV����������������������������������������������

+HUR�0RELOH����������������������������������������������

+HUR�1RGH�7RNHQ���������������������������������������

'HYHORSPHQW�3ODQ��������������������������������������

7HDP��������������������������������������������������������

5LVNV�DQG�'LVFODLPHU����������������������������������

&RQWHQWV



%DFNJURXQG

,W� LV� ZLGHO\� VDLG� WKDW� ����� ZDV� WKH� JHQHVLV� \HDU� RI�

EORFNFKDLQ�WHFKQRORJ\��EHFDXVH�WKLV�ZDV�WKH�\HDU�ZKHUH�ZH�

ZLWQHVVHG� SKHQRPHQDO� JURZWK� LQ� WKH� VHFWRU�� 7KH� ƉUVW�

JHQHUDWLRQ�RI�EORFNFKDLQ�VWDUWHG�ZLWK�%LWFRLQ�DV�D� IRUP�RI�

SD\PHQW� DQG� HYROYHG� LQWR� WKH� VHFRQG� JHQHUDWLRQ� ZLWK�

(WKHUHXPŇV� VPDUW� FRQWUDFWV�� %ORFNFKDLQ� WHFKQRORJ\�

FRQWLQXHV� WR� HYROYH� DQG� PDWXUH� GD\� DIWHU� GD\� ZLWK� QHZ�

FKDLQV� OLNH� 4780� DQG� 1(2��:H� KDYH� VHHQ� WKH� LPSDFW� RI�

EORFNFKDLQ�WHFKQRORJ\�LQ�ƉQDQFH��VSRUWV��HQWHUWDLQPHQW��UHDO�

HVWDWH�DQG�RWKHU�PDMRU� LQGXVWULHV��+RZHYHU��WKH�EORFNFKDLQ�

LQGXVWU\� UHPDLQV� LQ� LWV� LQIDQF\� DQG� RQH� RI� WKH� PRVW�

LPSRUWDQW� IDFWRUV� KLQGHULQJ� UDSLG� GHYHORSPHQW� LV� WKH�

WHFKQLFDO�EDUULHU�

%LW&RLQ� ZDV� ZULWWHQ� LQ� &���� ,Q� RUGHU� WR� DSSHDO� WR� PRUH�

GHYHORSHUV��(WKHUHXP�KDV�PRUH�ODQJXDJH�VXSSRUW� LQFOXGLQJ�

*R�� &���� ,W� LV� HVVHQWLDO� WKDW� GHYHORSHUV� DUH� SURƉFLHQW� LQ�

WKHVH� ODQJXDJHV� LI� WKH\� ZLVK� WR� SURJUDP� G$SSV� RQ�

EORFNFKDLQV��+RZHYHU�LQ�PRVW�FDVHV��SURJUDPPHUV�DUH�RQO\�

SURƉFLHQW� LQ� RQH� ODQJXDJH�� DQG� WKHLU� FKRLFH� RI� EORFNFKDLQ�

SODWIRUP� LV� XVXDOO\� EDVHG� RQ� WKH� SURJUDPPLQJ� ODQJXDJH�

WKH\� DUH� IDPLOLDU� ZLWK�� UDWKHU� WKDQ� WKH� IHDWXUHV� DQG�

VWUHQJWKV�RI�WKH�EORFNFKDLQ�LWVHOI�

7KH�GLYHUVLW\�RI�GHYHORSPHQW�ODQJXDJHV
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7RGD\��PRVW�G$SSV�DUH�SUHVHQWHG�LQ�WKH�IRUP�RI�ZHESDJHV�

DQG� VRPH� G$SSV� HYHQ� KDYH� WR� UHO\� RQ� FRQWUDFW� FDOOV� WR�

FRPSOHWH� WKHLU� IXQFWLRQV�� 8QGHU� QHWZRUN� SURGXFW� TXDOLW\�

VWDQGDUGV�� VXFK�DSSOLFDWLRQV�ZRXOG� W\SLFDOO\�EH�FRQVLGHUHG�

VXE�VWDQGDUG�� ,Q� DGGLWLRQ�� ZH� KDYH� DOVR� VHHQ� WKH� ULVH� RI�

PRELOH� GHYLFHV�� $FFRUGLQJ� WR� UHVHDUFK�� ���� RI� XVHUV� ZLOO�

FKRRVH�WR�XWLOL]H�D�VHUYLFH�RQ�D�PRELOH�SODWIRUP�UDWKHU�WKDQ�

D� QRQ�PRELOH� RQH� DVVXPLQJ� DOO� HOVH� LV� HTXDO�� 'HYHOSLQJ�

DSSOLFDWLRQV�IRU�PRELOH�GHYLFHV�DOVR�UHPDLQV�D�ODUJH�EDUULHU�

IRU� EORFNFKDLQ� GHYHORSHUV�� ,Q� DGGLWLRQ�� PRELOH� RSHUDWLQJ�

V\VWHPV�DUH�GLYLGHG�EHWZHHQ�L26�DQG�$QGURLG��

+HUR�1RGH�ZDV�VWDUWHG� WR�VROYH� WKH�SUREOHPV� OLVWHG�DERYH�

DQG� WR� FRQWULEXWH� WR� WKH� IXWXUH� GHYHORSPHQW� RI� WKH�

EORFNFKDLQ�LQGXVWU\�

&URVV�SODWIRUP�G$SSV
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%ORFNFKDLQ� WHFKQRORJ\� VSDQV� D� YDULHW\� RI� WHFKQLFDO� ƉHOGV��

LQFOXGLQJ� EXW� QRW� OLPLWHG� WR� FRQWHPSRUDU\� FU\SWRORJ\��

GLVWULEXWHG� V\VWHPV�� SHHU�WR�SHHU� QHWZRUN� FRPPXQLFDWLRQ�

WHFKQRORJ\� DQG� YDULRXV� FRQVHQVXV� DOJRULWKPV�� ,Q� DGGLWLRQ��

DV� WKH� LQGXVWU\� LV� VWLOO� LQ� LWV� LQIDQF\� DQG� WHFKQLFDO�

GRFXPHQWDWLRQ� LV� OLPLWHG�� HYHQ� H[SHULHQFHG� GHYHORSHUV�

VWUXJJOH� ZKHQ� WKH\� ƉUVW� JHW� H[SRVHG� WR� WKH� EORFNFKDLQ�

WHFKQRORJ\�

7KH�FRPSOH[LW\�RI�XQGHUO\LQJ�EORFNFKDLQ�
WHFKQRORJLHV



7RGD\
V�EORFNFKDLQ�DSSOLFDWLRQV�DUH�H[WUHPHO\� WURXEOHVRPH�

IRU� FRQVXPHUV� WR� XVH�� QRW� WR� PHQWLRQ� WKH� GHYHORSPHQW�

ZRUN�� $OPRVW� DOO� EORFNFKDLQ� DSSOLFDWLRQV� UHTXLUH� WKH�

FRQVXPHUV�WR�XVH�WKH�FRQWUDFW�PHWKRG��DQG�HYHQ�WKRVH�ZLWK�

VOLJKWO\� EHWWHU� H[SHULHQFH� UHTXLUH� FRQVXPHUV� WR� DWWDFK�

DGGLWLRQDO� GDWD� LQ� WKH� WUDQVDFWLRQ�� (YHQ� OLNH� &U\SWR.LWWLHV��

WKH� PRVW� SRSXODU� DSSOLFDWLRQ�� VWLOO� UHTXLUHV� WKH� XVHUV� WR�

LQVWDOO� DQG� GHDO� ZLWK� WKH� ZDOOHW� SOXJLQ� RI� 0HWDPDVN�� 7R�

SRSXODUL]H� EORFNFKDLQ� WHFKQRORJ\�� WKH� XVHU� H[SHULHQFH� RI�

EORFNFKDLQ� DSSOLFDWLRQV� PXVW� EH� FRPSDUDEOH� WR� WKDW� RI�

WRGD\
V� ,QWHUQHW� DSSOLFDWLRQV� IRU� RUGLQDU\� XVHUV�� ZKLFK�

PHDQV�EORFNFKDLQ�WHFKQRORJ\�VKRXOG�EH�WRWDOO\�WUDQVSDUHQW�

7UDGLWLRQDO� PRELOH� DSSOLFDWLRQ� QHHGV� WR� EH� XSORDGHG� WR� D�

FHQWUDOL]HG� DSSOLFDWLRQ� VWRUH� VXFK� DV� WKH� $SS� 6WRUH� DIWHU�

WKH�GHYHORSPHQW� LV�FRPSOHWHG��(YHQ� LI� WKH�GHYHORSHU�PDNH�

LW�RSHQ�VRXUFH��WKHUH�LV�QR�JXDUDQWHH�WKDW�WKH�DSSOLFDWLRQ�LQ�

WKH�VWRUH�PDWFKHV�WKH�RULJLQDO�FRGH��(YHQ�LI�WKH�DSSOLFDWLRQ�

KDV�EHHQ�XVHG�IRU�D�UHDOO\�ORQJ�WLPH��DIWHU�HYHU\�XSJUDGH��LW�

LV�VWLOO�KDUG�WR�JXDUDQWHH�WKDW� LW�ZLOO�QHYHU�VWHDO�XVHUV
�GDWD�

DQG�WKXV�GDPDJH�WKHLU� LQWHUHVWV��(YHQ�'$SS�ZKLFK�DFWXDOO\�

EHORQJV� WR� WKH� EORFNFKDLQ� ZRUOG�� ZLOO� EH� SXW� RQ� WKHVH�

FHQWUDOL]HG� VWRUHV� DIWHU� WKH� GHYHORSPHQW� LV� FRPSOHWHG��

ZKLFK� PDNHV� LW� KDUG� WR� JXDUDQWHH� LWV� FRUH� FRQFHSW� RI�

GHFHQWUDOL]DWLRQ�DQG�FUHGLELOLW\�
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8VHU�([SHULHQFH

&UHGLELOLW\



,W� WDNHV� D� ORQJ� WLPH� WR� PDNH� WKH� XVHUV� GHSHQGHQW� WR� WKH�

SXEOLF� QRGHV�� (YHQ� WKH� %LWFRLQ� V\VWHP�� ZKLFK� IRFXVHV� RQ�

WKH� OHGJHU� WUDQVDFWLRQ�� KDV� EHFRPH� WRR� ODUJH� IRU� RUGLQDU\�

XVHUV�WR�UXQ��7KH�SXEOLF�FKDLQ�ZLWK�KLJK�736�ZLOO�UHDFK�WKLV�

VWDJH�HYHQ�IDVWHU��,Q�WKH�IXWXUH��WKH�XVHUV�ZLOO�PDLQO\�XVH�WKH�

PRELOH� EORFNFKDLQ� WHUPLQDOV� WKDW� FDQQRW� SDUWLFLSDWH� LQ� WKH�

EORFNFKDLQ� FRQVHQVXV� DW� WKH� IXOO�QRGHV� OHYHO�� $V� D� UHVXOW��

FRQQHFWLQJ� WR� D� FRPPRQ� QRGH� LV� WKH� LQHYLWDEOH� FKRLFH��

&RPSDUHG� ZLWK� WKH� WUDGLWLRQDO� $33� GHYHORSPHQW� PRGH�

ZKLFK� IRFXVHV� RQ� FORXG� FRPSXWLQJ� DQG� FORXG� VWRUDJH�

GHYHORSLQJ�� QHZ� DSSOLFDWLRQ� GHYHORSHUV� UHO\� RQ� SXEOLF�

QRGHV��'$SS�LV�EDVHG�RQ�EORFNFKDLQ�QRGHV�DQG�,3)6�QRGHV��

EXW�LI�WKRVH�QRGHV�DUH�PDLQWDLQHG�E\�WKH�VDPH�GHYHORSHUV��

LW�VHHPV�D�OLWWOH�ELW�FHQWUDOL]HG��%ORFNFKDLQ�RSHUDWRUV�UHO\�RQ�

SXEOLF� QRGHV�� �:KHQ�QHZ�FKDLQ�ZLWK� IULHQGO\� SXEOLF� QRGHV�

FRPH�LQWR�EHLQJ��LW�LV�HDVLHU�WR�REWDLQ�PRUH�IXOO�QRGHV��DQG�

JHW�WKH�VXSSRUW�RI�WKH�QRGH�PLQHUV��$OVR��LW�LV�HDVLHU�IRU�WKH�

GHYHORSHUV
�DSSOLFDWLRQV�WR�VHW�Rƈ�RQ�WKH�FKDLQ�
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)XWXUH�RI�QRGH

+HUR�1RGH�KRSHV�WR�EXLOG�D�VXSHU�QRGH�QHWZRUN�FRQWDLQLQJ�

WKH� SXEOLF� FKDLQ� VHUYLFH�� ,3)6� VWRUDJH�� UHOLDEOH� Rƈ�FKDLQ�

FRPSXWLQJ�� HWF��� E\� GHFHQWUDOL]DWLRQ� DQG� LQFHQWLYH�

PHFKDQLVP��+HUR�1RGH�KRSHV�WR�EXLOG�D�QHZ�JHQHUDWLRQ�RI�

EORFNFKDLQ�EDVHG�DSSOLFDWLRQ�SODWIRUP��WKH�'$SS�SODWIRUP��

%\� LWV� UHYROXWLRQDU\�GHVLJQ�DQG�VWUDWHJ\��+HUR�1RGH�KRSHV�

WR� DFKLHYH� DOO� WKH� JRDOV� DERYH�� 'LƈHUHQW� IURP� WKH� FXUUHQW�

SXEOLF� FKDLQ� LQ� WKH� EORFNFKDLQ� ZRUOG�� +HUR� 1RGH� LV� QRW� D�

WUDGLWLRQDO� SXEOLF� FKDLQ�� EXW� D� SODWIRUP� VHUYLFH�� D� VROXWLRQ�

WKDW�FRPELQHV�WKH�FRQFHSWV�RI�SXEOLF�FKDLQ��PRELOH�FURVV�

SODWIRUP�WHFKQRORJ\��DQG�IRJ�FRPSXWLQJ�

,Q� WHUPV� RI� QRGH� FRQVWUXFWLRQ�� +HUR� 1RGH� XVHV� D� WRNHQ�

EDVHG� LQFHQWLYH� DSSURDFK� WR� VWLPXODWH� ŉPLQHUVŊ� WR�

V\QFKURQL]H� DV� PDQ\� SXEOLF�FKDLQ� QRGHV� DV� SRVVLEOH� DQG�

SURYLGH�KLJKO\�DYDLODEOH�VWRUDJH��EDQGZLGWK��DQG�FRPSXWLQJ�

UHVRXUFHV�� %HFDXVH� RI� WKLV� NLQG� RI� ŉSURRI� RI� H[LVWHQFHŊ�

LQFHQWLYH�PHWKRG�� WKH�QRGHV� WKDW�FRQWULEXWH� UHVRXUFHV�FDQ�

UHFHLYH�FRQVLGHUDEOH�WRNHQ�LQFRPH��DQG�+HUR�1RGH�FDQ�WKXV�

IRUP� D� VHOI�GHYHORSLQJ� HFRV\VWHP�� QRW� MXVW� VWD\V� DV� D�

WHFKQRORJ\�SODWIRUP�

,Q� WHUPV� RI� LQWHUIDFH� SURWRFROV�� +HUR� 1RGH� SURYLGHV� D�

FRQVLVWHQW�LQWHUIDFH�SURWRFRO�WR�DFFHVV�YDULRXV�SXEOLF�FKDLQ�

VHUYLFHV�� 'HYHORSHUV� FDQ� FKRRVH� GLƈHUHQW� SXEOLF� FKDLQV�

DFFRUGLQJ�WR�WKHLU�DFWXDO�QHHGV��DQG�FDQ�DFFRPSOLVK�FURVV�

FKDLQLQJ� RSHUDWLRQ� ZLWKLQ� RQH� DSSOLFDWLRQ�� ,W� EUHDNV� WKH�

LVRODWLRQ� EHWZHHQ� GLƈHUHQW� SXEOLF� FKDLQV� DQG� HQDEOHV� WKH�

EORFNFKDLQ�DSSOLFDWLRQV�WR�VHOHFW�IURP�PXOWLSOH�EORFNFKDLQV�

IUHHO\� DFFRUGLQJ� WR� GLƈHUHQW� VFHQDULRV�� ZKLFK� JUHDWO\�

LPSURYHV�WKH�HƋFLHQF\�RI�GHYHORSLQJ�DQG�RSHUDWLQJ�

,Q� WHUPV� RI� DSSOLFDWLRQ� H[SHULHQFH�� +HUR� 1RGH� LQWHJUDWHV�

+HUR� 0RELOH
V� FURVV�SODWIRUP� WHFKQRORJ\�� 'HYHORSHUV� FDQ�

HDVLO\�GHYHORS�QDWLYH�L26�DQG�$QGURLG�DSSOLFDWLRQV�XVLQJ�WKH�

EDVLF� -DYD6FULSW� ODQJXDJH�� DQG� GXULQJ� WKH� ZKROH� SURFHVV��

WKH�EORFNFKDLQ�WHFKQRORJ\�LV�WUDQVSDUHQW�WR�GHYHORSHUV�

+HUR�1RGH
V�VROXWLRQ
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%\� LWV� UHYROXWLRQDU\�GHVLJQ�DQG�VWUDWHJ\��+HUR�1RGH�KRSHV�

WR� DFKLHYH� DOO� WKH� JRDOV� DERYH�� 'LƈHUHQW� IURP� WKH� FXUUHQW�

SXEOLF� FKDLQ� LQ� WKH� EORFNFKDLQ� ZRUOG�� +HUR� 1RGH� LV� QRW� D�

WUDGLWLRQDO� SXEOLF� FKDLQ�� EXW� D� SODWIRUP� VHUYLFH�� D� VROXWLRQ�

WKDW�FRPELQHV�WKH�FRQFHSWV�RI�SXEOLF�FKDLQ��PRELOH�FURVV�

SODWIRUP�WHFKQRORJ\��DQG�IRJ�FRPSXWLQJ�

,Q� WHUPV� RI� QRGH� FRQVWUXFWLRQ�� +HUR� 1RGH� XVHV� D� WRNHQ�

EDVHG� LQFHQWLYH� DSSURDFK� WR� VWLPXODWH� ŉPLQHUVŊ� WR�

V\QFKURQL]H� DV� PDQ\� SXEOLF�FKDLQ� QRGHV� DV� SRVVLEOH� DQG�

SURYLGH�KLJKO\�DYDLODEOH�VWRUDJH��EDQGZLGWK��DQG�FRPSXWLQJ�

UHVRXUFHV�� %HFDXVH� RI� WKLV� NLQG� RI� ŉSURRI� RI� H[LVWHQFHŊ�

LQFHQWLYH�PHWKRG�� WKH�QRGHV� WKDW�FRQWULEXWH� UHVRXUFHV�FDQ�

UHFHLYH�FRQVLGHUDEOH�WRNHQ�LQFRPH��DQG�+HUR�1RGH�FDQ�WKXV�

IRUP� D� VHOI�GHYHORSLQJ� HFRV\VWHP�� QRW� MXVW� VWD\V� DV� D�

WHFKQRORJ\�SODWIRUP�

,Q� WHUPV� RI� LQWHUIDFH� SURWRFROV�� +HUR� 1RGH� SURYLGHV� D�

FRQVLVWHQW�LQWHUIDFH�SURWRFRO�WR�DFFHVV�YDULRXV�SXEOLF�FKDLQ�

VHUYLFHV�� 'HYHORSHUV� FDQ� FKRRVH� GLƈHUHQW� SXEOLF� FKDLQV�

DFFRUGLQJ�WR�WKHLU�DFWXDO�QHHGV��DQG�FDQ�DFFRPSOLVK�FURVV�

FKDLQLQJ� RSHUDWLRQ� ZLWKLQ� RQH� DSSOLFDWLRQ�� ,W� EUHDNV� WKH�

LVRODWLRQ� EHWZHHQ� GLƈHUHQW� SXEOLF� FKDLQV� DQG� HQDEOHV� WKH�

EORFNFKDLQ�DSSOLFDWLRQV�WR�VHOHFW�IURP�PXOWLSOH�EORFNFKDLQV�

IUHHO\� DFFRUGLQJ� WR� GLƈHUHQW� VFHQDULRV�� ZKLFK� JUHDWO\�

LPSURYHV�WKH�HƋFLHQF\�RI�GHYHORSLQJ�DQG�RSHUDWLQJ�

,Q� WHUPV� RI� DSSOLFDWLRQ� H[SHULHQFH�� +HUR� 1RGH� LQWHJUDWHV�

+HUR� 0RELOH
V� FURVV�SODWIRUP� WHFKQRORJ\�� 'HYHORSHUV� FDQ�

HDVLO\�GHYHORS�QDWLYH�L26�DQG�$QGURLG�DSSOLFDWLRQV�XVLQJ�WKH�

EDVLF� -DYD6FULSW� ODQJXDJH�� DQG� GXULQJ� WKH� ZKROH� SURFHVV��

WKH�EORFNFKDLQ�WHFKQRORJ\�LV�WUDQVSDUHQW�WR�GHYHORSHUV�
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HDVLO\�GHYHORS�QDWLYH�L26�DQG�$QGURLG�DSSOLFDWLRQV�XVLQJ�WKH�

EDVLF� -DYD6FULSW� ODQJXDJH�� DQG� GXULQJ� WKH� ZKROH� SURFHVV��

WKH�EORFNFKDLQ�WHFKQRORJ\�LV�WUDQVSDUHQW�WR�GHYHORSHUV�

+HUR�1RGH� DOVR� GHFHQWUDOL]HV� WKH� GHSOR\PHQW� RI� LWVHOI�� $Q�

DSSOLFDWLRQ� LV� DOVR� D� ƉOH� LQ� QDWXUH�� DQG� WKH� GHYHORSHUV� RI�

+HUR�1RGH� SDFNDJHV� LW� LQ� DQ�+HUR� ,3)6�1RGH�� LQ�ZKLFK� D�

XQLTXH�+DVK� LV�JHQHUDWHG�� ,Q� WKLV�ZD\�� WKLV�DSSOLFDWLRQ�KDV�

DOVR� EHFRPH� DQ� HWHUQDO� DSSOLFDWLRQ�� $Q\ERG\� FDQ� DFFHVV�

WKH�DSSOLFDWLRQ�WKURXJK�WKLV�+DVK��%XW�QR�RQH�FDQ�UHPRYH�LW��

,I�DQ�DSSOLFDWLRQ�LV�XSJUDGHG��LWV�+DVK�ZLOO�FKDQJH�DV�ZHOO��,I�

WKH� FRQVXPHU� RQO\� EHOLHYHV� D� FHUWDLQ� YHUVLRQ� RI� WKH�

DSSOLFDWLRQ��KH�FDQ�NHHS�XVLQJ�LW�



+HUR�1RGH
'HYHORS�7RROV

6PDUW�
&RQWUDFW

+HUR�0REOH

'DWH

,QWHUIDFH

'HSOR\

3DUVH
+HUR�1RGH
'16�6HUELFH

,QWHUIDFH

6WRUH

3XEOLF�&KDLQ

'$SS

9LVLW

,3)6

&XVWRPHU'HYHORSHU
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̓�+HUR�1RGH�VWUXFWXUH�̈́



)RJ� FRPSXWLQJ� ZDV� SXW� IRUZDUG� DV� DQ� LGHD� LQ� ����� DQG�

GHƉQHG�LQ�������6LPLODU�WR�FORXG�FRPSXWLQJ��IRJ�FRPSXWLQJ�

ZDV�DSWO\�QDPHG��&ORXGV�DUH�KLJK�XS�LQ�WKH�VN\�DQG�DSSHDU�

DEVWUDFW��KRZHYHU�IRJ�LV�PXFK�FORVHU�WR�XV��)RJ�FRPSXWLQJ�

GRHV�QRW�KDYH�VWURQJ�FRPSXWDWLRQDO�FDSDELOLWLHV��RQO\�ZHDN��

VFDWWHUHG�FDSDELOLWLHV�

)RJ� FRPSXWLQJ� XVHG� WR� EH� FDOOHG� JULG� FRPSXWLQJ� RU�

GLVWULEXWHG� FRPSXWLQJ�� DQG� ZDV� DQ� H[WHQVLRQ� RI� FORXG�

FRPSXWLQJ�� ,W� PDLQO\� XWLOL]HV� HGJH� QHWZRUNV� DQG� LWV� GDWD�

WUDQVPLVVLRQ�KDV�H[WUHPHO\�ORZ�ODWHQF\��)RJ�FRPSXWLQJ�KDV�

YDVW� JHRJUDSKLFDO� GLVWULEXWLRQ� DQG� KDV� ODUJH�VFDOH� VHQVRU�

QHWZRUNV�� ,W� VXSSRUWV� KLJK� PRELOLW\� DQG� PRELOH� GHYLFHV�

ZRXOG� EH� DEOH� WR� FRPPXQLFDWH� ZLWK� HDFK� RWKHU� GLUHFWO\�

ZLWKRXW�KDYLQJ�WR�XWLOL]H�WKH�FORXG�RU�HYHQ�WKH�EDVH�VWDWLRQ�

)RJ�FRPSXWLQJ�DGRSWV�D�GLVWULEXWHG�IUDPHZRUN�WKDW�LV�PXFK�

FORVHU� WR�HGJH�QHWZRUNV�DV�FRPSDUHG�WR�FORXG�FRPSXWLQJ��

)RJ� FRPSXWLQJ� FRQFHQWUDWHV� GDWD�� GDWD� SURFHVVLQJ� DQG�

DSSOLFDWLRQV� LQ� WKH� HGJH� QHWZRUNV�� ZKLFK� LV� XQOLNH� FORXG�

FRPSXWLQJ�ZKHUH�GDWD�LV�VWRUHG�LQ�WKH�FORXG��)RJ�FRPSXWLQJ�

UHOLHV� PRUH� RQ� ORFDO� GHYLFHV� WKDQ� VHUYHUV�� $V� VXFK�� FORXG�

FRPSXWLQJ� FDQ� EH� VDLG� WR� EH� DQ� HYROXWLRQ� RI� FHQWUDOL]HG�

FRPSXWLQJ� ZKLOH� IRJ� FRPSXWLQJ� LV� D� QHZ� JHQHUDWLRQ� RI�

GLVWU LEXWHG� FRPSXWLQJ� LV� PRUH� DO LJQHG� ZLWK� WKH�

GHFHQWUDOL]HG�IHDWXUH�RI�WKH�EORFNFKDLQ��&ORXG�FRPSXWLQJ�LV�

D�FHQWUDOL]HG�VHUYLFH�SURYLGHG�E\�LQWHUQHW�VHUYLFH�SURYLGHUV��

7KH�VWDELOLW\�DQG�VHFXULW\�RI�VHUYLFHV�DUH�ZKROO\�GHSHQGHQW�

RQ�WKH�VHUYLFH�SURYLGHUV�� ,Q�WKH�FXUUHQW�,QWHUQHW�HFRV\VWHP��

FORXG� FRPSXWLQJ� LV� D� PDLQVWUHDP� VHUYLFH�� EXW� ZLOO� VXUHO\�

HQFRXQWHU�WKH�IROORZLQJ�SUREOHPV�

���හഝഖࣕ

����ଙӾ҅قቖࢩԅහഝഖࣕᘒ੕ᛘӱݑۓഖኜᛗᏈԾጱय़ࣳ԰

ᘶᗑ᩻ݪلᬦ��ਹ҅ᬯٌӾኜᛗ۱ތ*LW+XEᬯ໏ጱದ๞ᶮ੠૤

१̶

���๐ࠟۓᏈԾׯᳮ

כԞஉᵙݪلଘ࣐ਂᖅ෸ᳵӧ᪃��ӻ์҅य़ࣳݪلӱڠቖ҅قࣁ

೮ᳩ๗ጱᒋԩ۱҅ێೡ؟<DKRRᬯ໏ጱ૤१̶ᳩ๗๶፡҅ಅํل

ጱහഝ̶֦ਂכ᮷ӧᚆ࿞ԋݪ
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)RJ�&RPSXWLQJ



FORXG� FRPSXWLQJ� LV� D� PDLQVWUHDP� VHUYLFH�� EXW� ZLOO� VXUHO\�

HQFRXQWHU�WKH�IROORZLQJ�SUREOHPV�

���හഝഖࣕ

����ଙӾ҅قቖࢩԅහഝഖࣕᘒ੕ᛘӱݑۓഖኜᛗᏈԾጱय़ࣳ԰

ᘶᗑ᩻ݪلᬦ��ਹ҅ᬯٌӾኜᛗ۱ތ*LW+XEᬯ໏ጱದ๞ᶮ੠૤

१̶

���๐ࠟۓᏈԾׯᳮ

כԞஉᵙݪلଘ࣐ਂᖅ෸ᳵӧ᪃��ӻ์҅य़ࣳݪلӱڠቖ҅قࣁ

೮ᳩ๗ጱᒋԩ۱҅ێೡ؟<DKRRᬯ໏ጱ૤१̶ᳩ๗๶፡҅ಅํل

ጱහഝ̶֦ਂכ᮷ӧᚆ࿞ԋݪ

����'DWD�&RUUXSWLRQ

,Q�������WKHUH�ZHUH�PRUH�WKDQ���� ODUJH� LQWHUQHW�HQWHUSULVHV�

JOREDOO\�WKDW�ZHUH�ƉQDQFLDOO\�LPSDFWHG�RU�EDQNUXSWHG�GXH�WR�

GDWD�FRUUXSWLRQ��7HFKQRORJ\�JLDQW�*LWKXE�ZDV�DPRQJ�WKHVH�

����%DQNUXSWF\�RI�VHUYLFH�SURYLGHUV

7KH�DYHUDJH�OLIHVSDQ�RI�VWDUWXSV�LV�����PRQWKV��(YHQ�JLDQWV�

OLNH� <DKRR� KDYH� VWUXJJOHG� WR� PDLQWDLQ� ORQJ�WHUP�

FRPSHWLWLYHQHVV��$V�VXFK�� LW� LV�GLƋFXOW� WR�DVVXPH�WKDW�DQ\�

FRPSDQ\�ZLOO�EH�DEOH�WR�PDLQWDLQ�\RXU�GDWD�LQGHƉQLWHO\�

����,OOHJDO�XVDJH

&ORXG�FRPSXWLQJ�FRPSDQLHV�UHFRUG�\RXU�VXUƉQJ�KDELWV�DQG�

DQDO\[H� \RXU� EHKDYLRU� DQG� LQWHUHVWV� WKURXJK� ELJ� GDWD�

DQDO\VLV��)RU�H[DPSOH��ZKHQ�\RX�VHDUFK� WKH� WHUPV�ŉZHLJKW�

ORVVŊ�� \RX� ZLOO� QRWLFH� WKDW� ZHLJKW� ORVV� DGYHUWLVHPHQWV� DUH�

VKRZQ�WKH�QH[W�WLPLH�\RX�RSHQ�\RXU�EURZVHU��6LPLODU\��XSRQ�

UHJLVWHULQJ�IRU�D�KRXVH�YLHZLQJ�\RX�ZLOO�VWDUW�UHFHLYLQJ�FDOOV�

IURP� UHQRYDWLRQ� FRPSDQLHV�� 7KH� FORXG� LV� DZDUH� RI� \RXU�

HYHU\�PRYH�RQOLQH�

6HFXULW\
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7KH�FHQWUDOL]HG�IUDPHZRUN�ZLOO�OLNHO\�UHVXOW�LQ�D�PRQRSRO\�RQ�

UHVRXUFHV� DQG� WUDƋF�� ,Q� WKH� WUDGLWLRQDO� HFRQRP\�� ZH� DUH�

YHU\� IDPLOLDU� ZLWK� WKH� FRQFHSW� PRQRSRO\� DQG� KDYH� PDQ\�

SUHYHQWLYH� PHDVXUHV� LQ� SODFH�� +RZHYHU�� RQ� WKH� ,QWHUQHW��

VXFK�PHDVXUHV�DSSHDU�XVHOHVV�

:LWK�FORXG�FRPSXWLQJ��EDQGZLGWK�ZRUVHQV�DV�PRUH�GHYLFHV�

FRQQHFW�� :LWK� WKH� DGYHQW� RI� WKH� PRELOH� HUD� DQG� WKH�

H[SORVLYH�JURZWK�RI�FRQQHFWHG�GHYLFHV�� WKH� OLPLWV�RI�FORXG�

FRPSXWLQJ�ZLOO� EH�FRQVWDQWO\�FKDOOHQJHG��7KLV�SUREOHP�FDQ�

RQO\�JHW�PRUH�VHYHUH�DV�ZH�PRYH�WRZDUGV�WKH��*�HUD�ZKHUH�

HYHQ�PRUH�GHYLFHV�DUH�FRQQHFWHG�

)RJ� FRPSXWLQJ� QHWZRUNV� DUH� QRW� SRZHUIXO� VHUYHUV� LQ�

JHQHUDO��+RZHYHU�� WKH\�DUH� FRPSRVHG�RI�ZHDNHU�EXW�PRUH�

GHFHQWUDOL]HG�SHUVRQDO�FRPSXWHUV��)RJ�FRPSXWLQJ�OLHV�LQ�WKH�

PLGGOH�RI�WKH�VSHFWUXP�EHWZHHQ�FORXG�FRPSXWLQJ�DQG�FOLHQW�

WHUPLQDOV� DQG� LV� D� SDUDYLUWXDOL]DWLRQ� DUFKLWHFWXUH�PRGHO� RI�

FRPSXWLQJ� VHUYLFHV�� 7KLV� PRGHO� HPSKDVL]HV� TXDQWLW\� DQG�

ZLOO� ZRUN� HYHQ� LI� VLQJOH� FRPSXWLQJ� QRGHV� DUH� ZHDN�� )RJ�

FRPSXWLQJ� DGRSWV� D� GLVWULEXWHG� IUDPHZRUN� WKDW� LV� PXFK�

FORVHU� WR�HGJH�QHWZRUNV�DV�FRPSDUHG�WR�FORXG�FRPSXWLQJ��

)RJ� FRPSXWLQJ� FRQFHQWUDWHV� GDWD�� GDWD� SURFHVVLQJ� DQG�

DSSOLFDWLRQV� LQ� HGJH� QHWZRUNV�� 7KLV� LV� XQOLNH� FORXG�

FRPSXWLQJ�ZKHUH�HYHU\WKLQJ�LV�VWRUHG�LQ�WKH�FORXG��$V�VXFK��

VWRUDJH� DQG� SURFHVVLQJ� RI� GDWD� GHSHQG� PRUH� RQ� ORFDO�

GHYLFHV�RWKHU�WKDQ�VHUYHUV�LQ�WKH�IRJ�FRPSXWLQJ�PRGHO��)RJ�

FRPSXWLQJ� LV�D�QHZ�JHQHUDWLRQ�RI�GLVWULEXWHG�FRPSXWLQJ� LQ�

OLQH� ZLWK� WKH� GHFHQWUDOL]HG� IHDWXUH� RI� WKH� ,QWHUQHW�� 6LQFH�

&LVFR�SURSRVHG�IRJ�FRPSXWLQJ��ELJ�SOD\HUV�$50��'HOO�� ,QWHO�

DQG� 0LFURVRIW� DQG� 3ULQFHWRQ� 8QLYHUVLW\� KDYH� EHHQ�

VXSSRUWLYH�DQG�KDYH�VHW�XS�D�QRQ�SURƉW�RUJDQL]DWLRQ�QDPHG�

2SHQ)RJ�&RQVRUWLXP�ZKLFK�DLPV�WR�SURPRWH�DQG�DFFHOHUDWH�

WKH� SRSXODUL]DWLRQ� RI� IRJ� FRPSXWLQJ� DQG� SURPRWH�

GHYHORSPHQW��)RJ�FRPSXWLQJ�LV�PDLQO\�IRFXVHG�RQ�SHUVRQDO�

FORXG��SULYDWH�FORXG��HQWHUSULVH�FORXG��DQG�RWKHU�VPDOO�VFDOH�

FORXGV�

10/43
Hero Node White Paper Version 0.3

0RQRSRO\

6XVWDLQDELOLW\
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DSSOLFDWLRQV� LQ� HGJH� QHWZRUNV�� 7KLV� LV� XQOLNH� FORXG�

FRPSXWLQJ�ZKHUH�HYHU\WKLQJ�LV�VWRUHG�LQ�WKH�FORXG��$V�VXFK��

VWRUDJH� DQG� SURFHVVLQJ� RI� GDWD� GHSHQG� PRUH� RQ� ORFDO�

GHYLFHV�RWKHU�WKDQ�VHUYHUV�LQ�WKH�IRJ�FRPSXWLQJ�PRGHO��)RJ�

FRPSXWLQJ� LV�D�QHZ�JHQHUDWLRQ�RI�GLVWULEXWHG�FRPSXWLQJ� LQ�

OLQH� ZLWK� WKH� GHFHQWUDOL]HG� IHDWXUH� RI� WKH� ,QWHUQHW�� 6LQFH�

&LVFR�SURSRVHG�IRJ�FRPSXWLQJ��ELJ�SOD\HUV�$50��'HOO�� ,QWHO�

DQG� 0LFURVRIW� DQG� 3ULQFHWRQ� 8QLYHUVLW\� KDYH� EHHQ�

VXSSRUWLYH�DQG�KDYH�VHW�XS�D�QRQ�SURƉW�RUJDQL]DWLRQ�QDPHG�

2SHQ)RJ�&RQVRUWLXP�ZKLFK�DLPV�WR�SURPRWH�DQG�DFFHOHUDWH�

WKH� SRSXODUL]DWLRQ� RI� IRJ� FRPSXWLQJ� DQG� SURPRWH�

GHYHORSPHQW��)RJ�FRPSXWLQJ�LV�PDLQO\�IRFXVHG�RQ�SHUVRQDO�

FORXG��SULYDWH�FORXG��HQWHUSULVH�FORXG��DQG�RWKHU�VPDOO�VFDOH�

FORXGV�

+HUR� 1RGH� IRJ� FRPSXWLQJ� LV� D� GHFHQWUDOL]HG� QHWZRUN�

V\VWHP�� :LWK� WHFKQRORJLFDO� DGYDQFHPHQWV�� IRJ� FRPSXWLQJ�

KDV� EXLOW� RQ� WKH� ROG� PRGHO� RI� JULG� FRPSXWLQJ� DQG� DOVR�

DGGHG� IHDWXUHV� RI� VHUYLFH� FRPSXWLQJ�� WKHUHE\�PDNLQJ� LW� D�

VHULRXV� FRPSHWLWRU� WR� FORXG� FRPSXWLQJ�� +HUR� 1RGH� KDV�

LQFRUSRUDWHG� EORFNFKDLQ� WHFKQRORJ\� RQ� WRS� RI� WKH� IRJ�

FRPSXWLQJ� LQIUDVWUXFWXUH� WR� FUHDWH� D� GHFHQWUDOL]HG�

HFRV\VWHP�

,Q� WKH� SDVW� IRJ� FRPSXWLQJ�� RQO\� WKH� LQIRUPDWLRQ� LV�

WUDQVPLWWHG� EHWZHHQ� WKH� VPDOO� QRGHV�� ,W� LV� OLNH� $� VLPSO\�

VHQGV�D�PHVVDJH� WR�%��DQG� WKDW� LV�DOO��%XW� WKH�+HUR�1RGH�

FRPELQHV� IRJ� FRPSXWLQJ� ZLWK� WKH� EORFNFKDLQ� WHFKQRORJ\��

ZKLFK� DFKLHYHV� WKH� WUDQVPLVVLRQ� RI� ERWK� LQIRUPDWLRQ� DQG�

YDOXH��7KH�LQIRUPDWLRQ�WUDQVPLVVLRQ�LV�DFKLHYHG�E\�SHHU�WR�

SHHU� FRPPXQLFDWLRQ� WHFKQRORJ\�� :KLOH� WKH� YDOXH�

WUDQVPLVVLRQ�LV�DFKLHYHG�E\�WKH�V\QFKURQL]HG�UHFRUG�DFURVV�

WKH� HQWLUH� QHWZRUN� WKURXJK� WKH� EORFNFKDLQ� FRQVHQVXV�

PHFKDQLVP�



12/43
Hero Node White Paper Version 0.3

ZKLFK� DFKLHYHV� WKH� WUDQVPLVVLRQ� RI� ERWK� LQIRUPDWLRQ� DQG�

YDOXH��7KH�LQIRUPDWLRQ�WUDQVPLVVLRQ�LV�DFKLHYHG�E\�SHHU�WR�

SHHU� FRPPXQLFDWLRQ� WHFKQRORJ\�� :KLOH� WKH� YDOXH�

WUDQVPLVVLRQ�LV�DFKLHYHG�E\�WKH�V\QFKURQL]HG�UHFRUG�DFURVV�

WKH� HQWLUH� QHWZRUN� WKURXJK� WKH� EORFNFKDLQ� FRQVHQVXV�

PHFKDQLVP�

%DVHG� RQ� WKH� IRJ� FRPSXWLQJ�� +HUR� 1RGH� IXOO\� LPSOHPHQWV�

WKH�FRQFHSW�RI�)$$6��)XQFWLRQV�DV�D�6HUYLFH���7KURXJK�WKLV�

PLFUR�VHUYLFH� IUDPHZRUN�� +HUR� 1RGH� SURYLGHV� DQ� RSHQ�

SURWRFRO��E\�ZKLFK�WKH�QRGHV�FDQ�SURYLGH�FRPSOH[�Rƈ�FKDLQ�

FRPSXWLQJ� DQG� UHWXUQ� WKH� UHVXOWV� EDFN� WR� WKH� FKDLQ�� 7KLV�

FDQ�VDYH�D�ORW�RI�UHVRXUFHV��DQG�WKXV�LPSURYH�WKH�RSHUDWLQJ�

HƋFLHQF\�RI�WKH�HQWLUH�QRGH�QHWZRUN�



+HUR� 1RGH� DGRSWV� D� VHULHV� RI� UHYROXWLRQDU\� GHVLJQV�� DQG�

FRQVWUXFWV� WKH� V\VWHP� DUFKLWHFWXUH� DFFRUGLQJ� WR� WKH�

SULQFLSOHV�RI�KLJK�VDIHW\��KLJK�FRQYHQLHQFH��KLJK�DYDLODELOLW\��

DQG�XVHU�H[SHULHQFH�SULRULWL]DWLRQ��

̓�+HUR�1RGH�$UFKLWHFWXUH�̈́

'HVLJQ�SULQFLSOHV

+HUR�1RGH�*DWHZD\

+HUR�0RELOH�3URWRFRO

L26

+
HUR�1

RGH�0
LGGOHZ

DUH

$QGURLG +�

+HUR�$JJUHJDWH�/D\HU

ŏ

,3)6

+HUR.LW
�0LFUR�6HUYLFH�

6WRUDJH�$GDWSHU�
3URWRFRO

(WKHUHXP 4WXP (26
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$UFKLWHFWXUH�GHVLJQ



���+HUR�$JJUHJDWH�/D\HU

+HUR� $JJUHJDWH� /D\HU� LV� WKH� PRVW� EDVLF� XQGHUO\LQJ�

VWUXFWXUH� RI� WKH� +HUR� 1RGH� V\VWHP�� , W� GLUHFW O\�

FRPPXQLFDWHV� ZLWK� WKH� EORFNFKDLQ�� GHDOV� ZLWK� WKH�

FRPSDWLELOLW\�DQG�SURFHVVLQJ�SUREOHP�RI� WKH�YDULRXV�SXEOLF�

FKDLQV�� ,W�DOVR�FRQQHFWV� WR� WKH�XQGHUO\LQJ�VWRUDJH�PRGXOHV�

DQG� UHSRUWV� WKH� XQLƉHG� SXEOLF� FKDLQ� RSHUDWLRQ� $3,� WR� WKH�

XSSHU� OD\HU�� 7KDQNV� WR� WKH�+HUR�$JJUHJDWH� /D\HU��ZH� FDQ�

GHYHORS� RXU� DSSOLFDWLRQV� EDVHG� RQ� GLƈHUHQW� EORFNFKDLQV�

ZLWKRXW� ZRUU\LQJ� DERXW� WKH� LVRODWLRQ� RI� WKH� GLƈHUHQW�

XQGHUO\LQJ�SXEOLF�FKDLQV�

���+HUR�1RGH�*DWHZD\

+HUR�1RGH�*DWHZD\� LV�DQ�$3,�JDWHZD\�EDVHG�RQ� WKH�+HUR�

$JJUHJDWH�/D\HU��7KH�$3,�RI�WKLV�OD\HU�LV�RSHQ�WR�GHYHORSHUV�

WR�GHYHORS�'$SS��+HUR�1RGH�*DWHZD\�ZLOO�SURYLGH�QHWZRUN�

SURWRFROV� OLNH� +773�� 62&.(7� IRU� GHYHORSHUV�� DQG� ZLOO�

FRQWLQXH� WR� LPSURYH� LWVHOI� WR� EH� FRPSDWLEOH� ZLWK� PRUH�

SURWRFROV�

+HUR� 1RGH� *DWHZD\� DOVR� FRQQHFWV� WR� +HUR.LW� �D� PLFUR�

VHUYLFH� DUFKLWHFWXUH� SURYLGHG� E\� +HUR� 1RGH� RƋFLDO� DQG�

FRPPXQLW\��� ,Q� +HUR.LW�� D� VHULHV� RI� WRROV� DQG� DSSURDFKHV�

QHHGHG� IRU�GHYHORSPHQW�DQG�FRPPRQ�FRPSRQHQWV�QHHGHG�

IRU� WKH� Rƈ�FKDLQ� FRPSXWLQJ� DUH� SURYLGHG�� ,W� LV� DOVR�ZKHUH�

WKH� )$$6� SURWRFRO� LV� SURYLGHG�� $Q\� GHYHORSHU� FDQ� XVH�

+HUR.LW�YLD�WKH�+HUR�1RGH�*DWHZD\�

���+HUR�0RELOH

+HUR� 0RELOHฎ+HUR� 1RGHӾ๋ളᬪଫአጱӞ੶҅ਙฎӞӻᑏۖ

ᒒ᪜ଘݣጱૡٍ҅ݝᵱӞེᖫٟ-DYD6FULSWդᎱ҅੪ᚆᬩᤈࣁ

L26̵$QGURLG̵+�ӣӻଘݣӤ҅ᚆຄय़ᜓ፜'$33ጱ୏ݎ౮

๜̶+HUR�0RELOHӨ+HUR�1RGH�*DWHZD\ፗളፘᬳ҅ๅො׎ԧᑏ

ۖ$SSӨࣘ܄᱾Ӯኴጱဋ᭗̶

���හഝਞق௔

+HUR� 1RGHֵአ݄Ӿஞ۸ጱ,3)6ದ๞ਂؙଫአහഝ҅ଚ6(3,ࣁ

ጱचᏐӤीےහഝᔱ୚ഭڜದ๞҅כᦤහഝጱړ૲ੂଶ॒ԭਞق

Ӭṛපጱᇫா̶ᬯ੪؟ᐿৼ෈կӞ໏҅ݝᥝ؉ᐿ౮҅ۑහഝ
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���+HUR�0RELOH

+HUR�0RELOH� LV� WKH� OD\HU� WKDW� LV� FORVHVW� WR� WKH� DSSOLFDWLRQ�

OD\HU� RI� +HUR�1RGH�� ,W� LV� DFWXDOO\� D�PRELOH� FURVV�SODWIRUP�

WRRO��7KH�GHYHORSHU�FDQ�MXVW�ZULWH�-DYD6FULSW�FRGH�IRU�RQFH�

DQG� WKHQ� LW�FDQ�DXWRPDWLFDOO\� UXQ�RQ� L26��$QGURLG��DQG�+��

SODWIRUPV�� ,W� FDQ� JUHDWO\� VDYH� WKH� GHYHORSPHQW� FRVWV� RI�

'$SS��+HUR�0RELOH� LV�GLUHFWO\�FRQQHFWHG�WR�WKH�+HUR�1RGH�

*DWHZD\�� ZKLFK� JUHDWO\� IDFLOLWDWHV� WKH� FRPPXQLFDWLRQ�

EHWZHHQ�WKH�PRELOH�DSSV�DQG�WKH�EORFNFKDLQ�ZRUOG�

���හഝਞق௔

+HUR� 1RGHֵአ݄Ӿஞ۸ጱ,3)6ದ๞ਂؙଫአහഝ҅ଚ6(3,ࣁ

ጱचᏐӤीےහഝᔱ୚ഭڜದ๞҅כᦤහഝጱړ૲ੂଶ॒ԭਞق

Ӭṛපጱᇫா̶ᬯ੪؟ᐿৼ෈կӞ໏҅ݝᥝ؉ᐿ౮҅ۑහഝ
���'DWD�VHFXULW\

+HUR� 1RGH� DGRSWV� GHFHQWUDOL]HG� ,3)6� WHFKQRORJ\� WR� VWRUH�

DSSOLFDWLRQ� GDWD� DQG� LQFUHDVHV� WKH� DOLJQPHQW� RI� GDWD�

LQGH[LQJ� WHFKQRORJ\� RQ� ,3)6� WR� HQVXUH� WKDW� WKH� GDWD�

GLVWULEXWLRQ� GHQVLW\� LV� VDIH� DQG� HƋFLHQW�� 7KH� FRQFHSW� LV�

VLPLODU� WR� WRUUHQW� ƉOHV� �� DV� ORQJ� DV� WKH� WRUUHQW� LV�

VXFFHVVIXOO\� XSORDGHG�� WKH� GDWD� ZLOO� EH� VWRUHG� LQ� WKH�

,QWHUQHW�� 7KH� +HUR� 1RGH� V\VWHP� DOVR� KDV� DQ� DGGLWLRQDO�

PHFKDQLVP�WR�HQVXUH� WKH� WRUUHQW�GHQVLW\� UHPDLQV�VDIH�DQG�

HƋFLHQW��6LQFH�QRGHV�DUH�QRW�DVVRFLDWHG�ZLWK�FRUSRUDWLRQV��

HYHQ� LI� WKH� GHYHORSHU� XVLQJ� +HUR� 1RGH� VWRSV� SURYLGLQJ�

VXSSRUW�� WKH� SXEOLVKHG� DSSOLFDWLRQ� ZLOO� VWLOO� UXQ� QRUPDOO\��

(YHQ� LI� WKH� +HUR� 1RGH� )RXQGDWLRQ� FHDVHG� WR� H[LVW�� DOO�

DSSOLFDWLRQV�RQ� WKH�+HUR�1RGHV�ZKLFK�DUH� IXOO\�FRPSDWLEOH�

ZLWK� ,3)6�ZLOO� VWLOO� H[LVW� LQ� RWKHU� ,3)6� QRGHV� RI� WKH�ZRUOG��

DOWKRXJK� WKH� DFFHVV� UDWH� ZLOO� EH� VLJQLƉFDQWO\� UHGXFHG��

$SSOLFDWLRQV�DQG�GDWD�RQ�+HUR�1RGH�DUH�ORFNHG�LQ�D�ŉEODFN�

ER[Ŋ��,Q�DGGLWLRLQ��GHYHORSHUV�FDQ�DOVR�XVH�WKH�SXEOLF�NH\�RI�

WKH� EORFNFKDLQ� WR� HQFU\SW� WKHLU� GDWD� WR� HQVXUH� DEVROXWH�

VHFXULW\�RI�WKHLU�GDWD�

���හഝਞق௔

+HUR� 1RGHֵአ݄Ӿஞ۸ጱ,3)6ದ๞ਂؙଫአහഝ҅ଚ6(3,ࣁ

ጱचᏐӤीےහഝᔱ୚ഭڜದ๞҅כᦤහഝጱړ૲ੂଶ॒ԭਞق

Ӭṛපጱᇫா̶ᬯ੪؟ᐿৼ෈կӞ໏҅ݝᥝ؉ᐿ౮҅ۑහഝ
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'DWD�GHVLJQ



DOWKRXJK� WKH� DFFHVV� UDWH� ZLOO� EH� VLJQLƉFDQWO\� UHGXFHG��

$SSOLFDWLRQV�DQG�GDWD�RQ�+HUR�1RGH�DUH�ORFNHG�LQ�D�ŉEODFN�

ER[Ŋ��,Q�DGGLWLRLQ��GHYHORSHUV�FDQ�DOVR�XVH�WKH�SXEOLF�NH\�RI�

WKH� EORFNFKDLQ� WR� HQFU\SW� WKHLU� GDWD� WR� HQVXUH� DEVROXWH�

VHFXULW\�RI�WKHLU�GDWD�

���'DWD�RZQHUVKLS

$�GHFHQWUDOL]HG�QHWZRUN�KDV�D�ODUJH�QXPEHU�RI�SDUWLFLSDQWV�

DQG�LV�D�QDWXUDO�GHWHUUHQW�IRU�PRQRSROLHV��8VHUV�DOVR�UHWDLQ�

DEVROXWH� RZQHUVKLS� RI� WKHLU� GDWD�� +HUR� 1RGH� DGRSWV�

EORFNFKDLQ�WHFKQRORJ\�WR�IRUP�WKH�FRUH�IRU�IRJ�FRPSXWLQJ��

)RJ� FRPSXWLQJ� FDQ� EH� WKRXJKW� RI� DV� D� EULGJH� ZKLFK�

HYHQWXDOO\� QHHGV� WR� ODQG� RQ� D� SODWIRUP� DQG� GHFHQWUDOL]HG�

EORFNFKDLQ�WHFKQRORJ\�LV�D�QDWXUDO�ƉW��7KH�EORFNFKDLQ�LV�WKH�

RQO\�WHFKQRORJ\�WKDW�VROYHV�WKH�GDWD�FRQVLVWHQF\�LVVXH�RQ�D�

GHFHQWUDOL]HG� SODWIRUP� �WKLV� LV� DOVR� FDOOHG� WKH� %\]DQWLQH�

*HQHUDOV� 3UREOHP��� 6PDUW� FRQWUDFWV� LQ� (WKHUHXP� SURYLGHV�

WKH�LQIUDVWUXWXUH�IRU�GHDOLQJ�ZLWK�VHUYLFH�ORJLF�RQ�WKH�FKDLQ�

+HUR� 1RGH� LV� D� QHWZRUN� RI� IXOO\�DJJUHJDWHG� QRGHV�� 7KH�

QRGHV� FDQ� EH� V\QFKURQL]HG� ZLWK� DOO� SXEOLF� EORFNFKDLQV��

VXFK� WKDW� DOO� SXEOLF� FKDLQV� FDQ� UXQ� RQ� D� QRGH� DQG�

EORFNFKDLQV�FDQ�EH�DFFHVVHG�YLD�WKH�$3,�SURYLGHG�E\�+HUR�

1RGH�� 'HYHORSHUV� ZLOO� EH� DEOH� WR� GHYHORS� G$SSV� MXVW� E\�

LQWHUDFWLQJ�ZLWK�WKH�+HUR�1RGH�LQWHUIDFH��+HUR�1RGH�DLPV�

WR�VXSSRUW�PDLQ�SXEOLF�EORFNFKDLQV� OLNH�%LW&RLQ��(WKHUHXP�

DQG�4780��1RGHV�DUH�WKH�FRUH�RI�+HUR�1RGH��(DFK�QRGH�

LV�LQGHSHQGHQW�DQG�DEOH�WR�SURYLGH�H[WHUQDO�FRPPXQLFDWLRQ�

VHUYLFHV�

16/43
Hero Node White Paper Version 0.3

1RGH�'HVLJQ



̓�1RGH�6FKHPDWLF�̈́
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LQWHUDFWLQJ�ZLWK�WKH�+HUR�1RGH�LQWHUIDFH��+HUR�1RGH�DLPV�

WR�VXSSRUW�PDLQ�SXEOLF�EORFNFKDLQV� OLNH�%LW&RLQ��(WKHUHXP�

DQG�4780��1RGHV�DUH�WKH�FRUH�RI�+HUR�1RGH��(DFK�QRGH�

LV�LQGHSHQGHQW�DQG�DEOH�WR�SURYLGH�H[WHUQDO�FRPPXQLFDWLRQ�

VHUYLFHV�



7KH�FRQVHQVXV�PHFKDQLVP� LV� D� YHU\� LPSRUWDQW� SDUW� RI� WKH�

EORFNFKDLQ�ZRUOG�� ,W�ZRUNV� OLNH� WKH� ODZ�RI�D�FRXQWU\�DQG� LW�

PDLQWDLQV� WKH�RUGHU�RI� WKH�EORFNFKDLQ�ZRUOG��&XUUHQWO\�� WKH�

FRPPRQ�FRQVHQVXV�DOJRULWKPV�DUH�DV�IROORZV�

���3URRI�RI�:RUN���3R:

3R:�VKRXOG�EH� WKH�FRQVHQVXV�DOJRULWKP� WKDW�ZH�DUH�PRVW�

IDPLOLDU�ZLWK��%RWK�%LWFRLQ�DQG�WKH�HDUO\�(WKHUHXP�DGRSWHG�

WKLV�FRQVHQVXV�DOJRULWKP��7KH�HVVHQFH�RI� WKLV�DOJRULWKP� LV�

WKDW� LW� UHTXLUHV� D� ORW� RI� FRPSXWLQJ� SRZHU� WR� JXHVV� WKH�

QXPEHUV��DQG�WKH�PLQHU�ZKR�JHWV�WKH�FRUUHFW�QXPEHU�LQ�WKH�

VKRUWHVW�WLPH�FDQ�JHW�WKH�ERRNNHHSLQJ�ULJKW�

���3URRI�RI�6WDNH���3R6

3R6�LV�YHU\�VLPLODU�WR�WKH�HTXLW\�FHUWLƉFDWH��DQG�WKH�PLQHUV�

ZKR� KDYH� D� ODUJHU� QXPEHU� RI� WRNHQV� DQG� ORQJHU� WLPH� ZLOO�

KDYH�D�KLJK�SUREDELOLW\�RI�JHWWLQJ�WKH�ERRNNHHSLQJ�ULJKWV��,Q�

WKH� IRXUWK� VWDJH� RI� (WKHUHXP�� WKH� 3R6�PHFKDQLVP�ZLOO� EH�

IXOO\�DGRSWHG�

���'HOHJDWHG�3URRI�RI�6WDNH���'3R6

'3R6� GHSOR\V� D� ZLWQHVV� PHFKDQLVP� WR� VROYH� WKH�

FHQWUDOL]DWLRQ� SUREOHP�� 7KHVH� ZLWQHVVHV� DUH� YRWHG� E\� WKH�

EORFN� DQG� WKH\� FDQ� VLJQ� WKH� EORFN�� '3R6� DFKLHYHV� KLJK�

SHUIRUPDQFH�LQ�H[FKDQJH�RI�SDUWLDO�FHQWUDOL]DWLRQ�

+RZHYHU�� WKH� +HUR� 1RGH� LWVHOI� LV� EDVHG� RQ� WKHVH� SXEOLF�

FKDLQV�� DQG� WKH� FRPSXWDWLRQDO� SHUIRUPDQFH� RI� WKH�

DSSOLFDWLRQ� LV�DOVR�EDVHG�RQ�WKHVH�FKDLQV��7KHUHIRUH�� WKHUH�

LV� QR� QHHG� WR� ZRUU\� DERXW� WKH� VSHHG� RI� WKH� FRQVHQVXV�

PHFKDQLVP� RI� +HUR�1RGH�� EXW� SD\�PRUH� DWWHQWLRQ� WR� KRZ�

WKH�PLQHUV� FDQ� IDLUO\� ƉQG�PLQHV� LQ� WKH� QRGHV�� +HUR� 1RGH�

DGRSWV�D�FRQVHQVXV�PHFKDQLVP�ZKLFK�FRPELQHV� WKH�SURRI�

RI�ZRUN��3R:��DQG�SURRI�RI�H[LVWHQFH�
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&RQVHQVXV�PHFKDQLVP
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FKDLQV�� DQG� WKH� FRPSXWDWLRQDO� SHUIRUPDQFH� RI� WKH�

DSSOLFDWLRQ� LV�DOVR�EDVHG�RQ�WKHVH�FKDLQV��7KHUHIRUH�� WKHUH�

LV� QR� QHHG� WR� ZRUU\� DERXW� WKH� VSHHG� RI� WKH� FRQVHQVXV�

PHFKDQLVP� RI� +HUR�1RGH�� EXW� SD\�PRUH� DWWHQWLRQ� WR� KRZ�

WKH�PLQHUV� FDQ� IDLUO\� ƉQG�PLQHV� LQ� WKH� QRGHV�� +HUR� 1RGH�

DGRSWV�D�FRQVHQVXV�PHFKDQLVP�ZKLFK�FRPELQHV� WKH�SURRI�

RI� ZRUN� �3R:�� DQG� SURRI� RI� H[LVWHQFH�� 7KH� PLQHUV�

FRQWULEXWH�WKHLU�RZQ�VWRUDJH��DQG�WKH�XVHUV�JHQHUDWH�D�+DVK�

OLVW�E\�VOLFLQJ�KLV�RU�KHU�RZQ�ƉOHV��(DFK�PLQHU�VDYHV�DOO�WKH�

+DVK�OLVWV�DQG�WKH�FRUUHVSRQGLQJ�+DVK�ƉOHV�

*HQHVLV� +DVK� LV� ERUQ� ZLWK� WKH� ODXQFK� RI� WKH� SURMHFW�� 7KH�

ELUWK�RI� HDFK�EORFN�ZLOO� WKURZ�RXW� D�+DVK��ZKLFK� LV�PDLQO\�

JHQHUDWHG�E\�WKH�PLQHUV
�DGGUHVVHV�DQG�ƉOH�+DVK�DFFRUGLQJ�

WR�D�FHUWDLQ�DOJRULWKP�

7KHUH� LV� D� GHJUHH� RI� FRPSOH[LW\� RI� WKLV� FRQVHQVXV�

PHFKDQLVP�� ZKLFK� GHWHUPLQHV� ZKHWKHU� WKH� GLƈHUHQFH�

EHWZHHQ�WKH�+DVK�WKURZQ�E\�WKH�SUHYLRXV�EORFN�DQG�WKH�ƉOH�

+DVK�FDQ�EH�VXFFHVVIXOO\�PLQHG��7KLV�FRPSOH[LW\�GHJUHH�LV�

DXWRPDWLFDOO\� DGMXVWHG� DFFRUGLQJ� WR� WKH� EORFN� JHQHUDWLQJ�

UDWH�� ,I� WKH� EORFNV� DUH� QRW� JHQHUDWHG� IRU� D� ORQJ� WLPH�� DOO�

PLQHUV�ZLOO�XQDQLPRXVO\�GHFLGH�WR�UHGXFH�WKH�FRPSOH[LW\��,I�

WKH�EORFN�JHQHUDWLRQ�VSHHG� LV� YHU\� IDVW�GXULQJ�D�SHULRG�RI�

WLPH�� WKH� PLQHUV� ZLOO� LQFUHDVH� WKH� FRPSOH[LW\�� 7KH� PLQHUV�

ZKR�KDYH�GXJ�RXW�WKH�PLQH�ZLOO�ZULWH�WKHLU�DGGUHVV�DQG�WKH�

ƉOH�+DVK� WRJHWKHU� LQWR� D� QHZ�EORFN� DQG� FRQQHFW� LW� WR� WKH�

PDLQ� FKDLQ� IRU� H[WHUQDO� EURDGFDVWLQJ�� 7KH� RWKHU� PLQHUV�

UHFHLYH� LW�� WKHQ�YHULI\� LW��$IWHU� LW� LV� YHULƉHG�� WKH�PLQHUV�ZLOO�

FRQWLQXH�DQRWKHU�PLQLQJ�DFFRUGLQJ�WR�WKH�+DVK�WKURZQ�RXW�

E\�WKH�QHZ�EORFN�



20/43
Hero Node White Paper Version 0.3

UDWH�� ,I� WKH� EORFNV� DUH� QRW� JHQHUDWHG� IRU� D� ORQJ� WLPH�� DOO�

PLQHUV�ZLOO�XQDQLPRXVO\�GHFLGH�WR�UHGXFH�WKH�FRPSOH[LW\��,I�

WKH�EORFN�JHQHUDWLRQ�VSHHG� LV� YHU\� IDVW�GXULQJ�D�SHULRG�RI�

WLPH�� WKH� PLQHUV� ZLOO� LQFUHDVH� WKH� FRPSOH[LW\�� 7KH� PLQHUV�

ZKR�KDYH�GXJ�RXW�WKH�PLQH�ZLOO�ZULWH�WKHLU�DGGUHVV�DQG�WKH�

ƉOH�+DVK� WRJHWKHU� LQWR� D� QHZ�EORFN� DQG� FRQQHFW� LW� WR� WKH�

PDLQ� FKDLQ� IRU� H[WHUQDO� EURDGFDVWLQJ�� 7KH� RWKHU� PLQHUV�

UHFHLYH� LW�� WKHQ�YHULI\� LW��$IWHU� LW� LV� YHULƉHG�� WKH�PLQHUV�ZLOO�

FRQWLQXH�DQRWKHU�PLQLQJ�DFFRUGLQJ�WR�WKH�+DVK�WKURZQ�RXW�

E\�WKH�QHZ�EORFN�

%HVLGHV� PLQLQJ� VWRUDJH� SDUW�� +HUR� 1RGH� DOVR� WDNHV� WKH�

V\QFKURQL]DWLRQ�RI�WKH�SXEOLF�FKDLQ�DQG�WKH�FRPSXWLQJ�LQWR�

FRQVLGHUDWLRQ�6R�WKH�SXEOLF�FKDLQV�ZLOO�LVVXH�D�TXHVW�LQ�WXUQ��

)RU� H[DPSOH�� WKH� TXHVW� VWDUWV� ZKHQ� WKH� QHZHVW� EORFN�

DSSHDUV��DQG�WKH�PLQHU�ZLOO�VHDUFK�IRU�D�ƉOH�SLHFH�+DVK�WKDW�

LV�ZLWKLQ�WKH�UDQJH�RI�WKH�EORFN
V�GHYLDWLRQ��7KH�PRPHQW�KH�

IRXQGV�LW��KH�EURDGFDVWV��DQG�ZULWHV�LW�LQWR�WKH�PDLQ�FKDLQ�



7KH�+HUR� 1RGH� QHWZRUN� VXSSRUWV� SHHU�WR�SHHU� EORFN� DQG�

LQIRUPDWLRQ� WUDQVPLVVLRQ� EHWZHHQ� IXOO� QRGHV� DQG� 639�

QRGHV��:KHQ�D�QHZ�+HUR�1RGH�LV�DFWLYDWHG��LW�KDV�WR

FRQQHFW�WR�DW�OHDVW�RQH�RWKHU�+HUR�1RGH��+HUR�1RGH�DGRSWV�

D�7&3�RU�8'3�SURWRFRO�WR�FRQQHFW�ZLWK�D�NQRZQ�+HUR�1RGH�

E\�XVLQJ�WKH������SRUW�QXPEHU�

1RGH� GLVFRYHU\� LQ� +HUR� 1RGH� LV� VLPLODU� WR� RWKHU�

EORFNFKDLQV�� :KHQ� D� +HUR� 1RGH� LV� DFWLYDWHG� IRU� WKH� ƉUVW�

WLPH�� LW�GLVFRYHUV�RWKHU�SHHU�QRGHV� LQ� WKH�QHWZRUN� WKURXJK�

WKH� VHHG� QRGH� E\� GHIDXOW�� +RZHYHU�� LW� FDQ� DOVR� XVH� WKH� �

FRQQHFW �LS!�SDUDPHWHU�WR�FRQQHFW�WR�D�+HUR�QRGH�WKDW�LV�

DOUHDG\�UXQQLQJ��:KHQ�D�QRGH�LV�DFWLYDWHG�DQG�VXFFHVVIXOO\�

FRQQHFWHG�WR�WKH�+HUR�1RGH�QHWZRUN��LW�UHFRUGV�SHHU�QRGHV�

WKDW� LW� VXFFHVVIXOO\� FRQQHFWHG� ZLWK� UHFHQWO\� DQG� ZLOO� JLYH�

SULRULW\� WR� VHOHFWLQJ� WKHVH� SHHU� QRGHV� IRU� FRPPXQLFDWLQJ�

ZKHQ� LW� UHVWDUWV�� ,I� WKHVH� SHHU� QRGHV� GR� QRW� UHVSRQG�� WKH�

QRGH�ZLOO�WKHQ�UHVWDUW�WKURXJK�WKH�VHHG�QRGH�

6HHG�QRGHV�DUH�QRW�QHFHVVDU\�IRU� WKH�+HUR�1RGH�QHWZRUN��

$V� D� GHFHQWUDOL]HG� QHWZRUN�� +HUR� 1RGH� GRHV� QRW� KDYH� WR�

UHO\�RQ�VHHG�QRGHV�WR�RQFH�WKH�QHWZRUN�JURZV�LQ�VL]H��3HHU�

QRGHV�FRQQHFW�WR�WKH�VHHG�QRGH�DQG�DOVR�RWKHU�SHHU�QRGHV�

WR� IRUP� D� ƊDW� QHWZRUN� VWUXFWXUH� UDWKHU� WKDQ� D� WUDGLWLRQDO�

WUHH�VWUXFWXUH�RI�GHOLYHU\��DQG�WKXV�IRUPV�D�ŉ�$OO�IRU�RQH�DQG�

RQH�IRU�DOOŊ�SHHU�WR�SHHU�VHUYLFH�PRGHO�

੒ԭᐿৼᜓᅩᘒ᥺҅ࣁ੒ᒵᜓᅩӨਙୌᒈԧڡতᬳള҅ݸտֵአ

ஞ᪡᭗מ༄ၥᧆᜓᅩጱਂၚᇫா҅ਂၚᇫாӧՐ۱ތԧᜓᅩਂၚ

Өވጱמ௳҅Ԟ۱ތԧᜓᅩӨᮝളᜓᅩጱᬳളᨶᰁ̵Өᐿৼᜓᅩ

ጱᬳളᨶᰁᒵࣁ̶௳מྌचᏐӤ҅୮ํෛᜓᅩفے౲ٌ՜ఘ٭੕

ᛘԧෆӻᗑᕶ౲ੴ᮱೐ಏᕮ຅ݎኞԧදݢ҅ݸݒզ݊෸੒ݢአ๐

ᕚ෸ࣁᤒᬰᤈๅෛ҅ๅෛׁഝਖ਼Ԇᥝ՗੒ᒵᜓᅩጱᑞਧڜᅩᜓۓ

ᳵ̵ᬳളᨶᰁᒵग़ӻොᶎᬰᤈے๦ۖாๅෛ҅՗ᘒכᦤ޾ս۸ෆ

ӻᗑᕶጱਫ෸๐ۓᨶᰁ̶

,PSOHPHQWDWLRQ
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(VWDEOLVKLQJ�FRQQHFWLRQ

1RGH�GLVFRYHU\



6HHG� QRGHV� XVH� KHDUWEHDW� FRPPXQLFDWLRQ� WR� GHWHFW� WKH�

SXOVH�RI�D�SHHU�QRGH�DIWHU�WKH�LQLWLDO�FRQQHFWLRQ��7KLV�SXOVH�

FRQWDLQV�LQIRUPDWLRQ�RQ�WKH�FXUUHQW�VWDWXV�RI�WKH�SHHU�QRGH�

DQG�DOVR�LQIRUPDWLRQ�RQ�WKH�FRQQHFWLRQ�TXDOLW\�EHWZHHQ�WKH�

QRGH�DQG�QHLJKERULQJ�QRGHV�DV�ZHOO�DV� WKH�VHHG�QRGH��2Q�

WKLV�EDVLV��ZKHQ�D�QHZ�QRGH� MRLQV�RU� WKHUH�DUH�FKDQJHV� LQ�

QHWZRUN� FLUFXPVWDQFHV�� WKH� OLVW� RI� DYDLODEOH� VHUYLFH� QRGHV�

FDQ�EH�XSGDWHG�LQ�D�WLPHO\�IDVKLRQ��7KLV�XSGDWH�LV�G\QDPLF�

DQG�ZLOO�EH�EDVHG�RQ�VWDWLVWLFV�VXFK�DV�WKH�VWDELOLW\�RI�WLPH�

RQOLQH� DQG� FRQQHFWLRQ� TXDOLW\� VR� DV� WR� HQVXUH� WKDW� WKH�

QHWZRUN�RSHUDWHV�ZLWKRXW�LVVXHV�LQ�UHDO�WLPH�

$Q� DXWKHQWLFDWLRQ� SURFHVV� WDNHV� SODFH� ZKHQ� D� QRGH� ƉUVW�

FRQQHFWV�WR�D�+HUR�1RGH��7KH�DXWKHQWLFDWLRQ�PHVVDJH�ERG\�

LQFOXGHV�WKH�IROORZLQJ�SULPDU\�ƉHOGV�
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1RGH�DXWKHQWLFDWLRQ



6XEYHUVLRQ�LV�WKH�W\SH�RI�SXEOLF�EORFNFKDLQ�YHUVLRQ�QXPEHU�

VXSSRUWHG� E\� +HUR� 1RGH�� )LHOGV� WKDW� DUH� LQFOXGHG� ZLOO� EH�

H[WHQGHG� DFFRUGLQJ� WR� SXEOLF� EORFNFKDLQV� VXSSRUWHG� E\�

+HUR�1RGH��7KH�VDPSOH�PHVVDJH�ERG\�LV�GHƉQHG�DV�IROORZV�

3%ORFN� LV� WKH� KHLJKW� RI� WKH� SXEOLF� EORFNFKDLQ�� ,QIRUPDWLRQ�

FRQWDLQHG� LQ� 3%ORFN� ƉHOGV� ZLOO� EH� H[WHQGHG� LQ� D� VLPLODU�

IDVKLRQ�WR�WKDW�LQ�6XEYHUVLRQ��7KH�VDPSOH�PHVVDJH�ERG\�LV�

GHƉQHG�DV�IROORZV�

7KH� PHVVDJH� ERG\� LV� D� WHQWDWLYH� VWUXFWXUH�� 3OHDVH� VHH�

*LW+XE�IRU�D�VSHFLƉF�ƉHOG�GHVFULSWLRQ�

7KH�+HUR�1RGH�QHWZRUN�ZLOO�DXWKHQWLFDWH�QHZ�QRGHV�MRLQLQJ�

WKH� QHWZRUN� WR� SUHYHQW� PLQLQJ� IUDXG�� 7KH� DXWKHQWLFDWLRQ�

SURFHVV�LV�DV�IROORZV�

��� 7KH� QHZ� QRGH� ZLOO� SHUIRUP� UOS� RQ� WKH� DXWKHQWLFDWLRQ�

PHVVDJH

���3HUIRUP�6+$����KDVK�WZLFH�RQ�UOS�DQG�FRQYHUW�WR�D�����

ELW�ELQDU\

��� 1HZ� QRGH� WR� XVH� LWV� RZQ� SULYDWH� NH\V� WR� SHUIRUP� D�

VHFS���N��VLJQDWXUH�RQ�WKH�DERYH�ELQDU\

��� 6HQG� WKH� PHVVDJH� ERG\�� VLJQDWXUH� DQG� SXEOLF� NH\�

WRJHWKHU�WR�SHHU�QRGHV

���3HHU�QRGHV�XVH� WKH�SXEOLF�NH\� WR�GHFU\SW�VLJQDWXUH�DQG�

YHULI\�WKH�DXWKHQWLFLW\�RI�WKH�QRGH
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6WRUDJH
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��� 1HZ� QRGH� WR� XVH� LWV� RZQ� SULYDWH� NH\V� WR� SHUIRUP� D�

VHFS���N��VLJQDWXUH�RQ�WKH�DERYH�ELQDU\

��� 6HQG� WKH� PHVVDJH� ERG\�� VLJQDWXUH� DQG� SXEOLF� NH\�

WRJHWKHU�WR�SHHU�QRGHV

���3HHU�QRGHV�XVH� WKH�SXEOLF�NH\� WR�GHFU\SW�VLJQDWXUH�DQG�

YHULI\�WKH�DXWKHQWLFLW\�RI�WKH�QRGH

$V� +HUR� 1RGHŇV� VWRUDJH� V\VWHP� LV� EDVHG� RQ� ,3)6�

GLVWULEXWHG� ƉOH� VWRUDJH� V\VWHPV�� DIWHU� D� ƉOH� RU� FRQWHQW� LV�

VWRUHG�DQG�SXEOLVKHG�WR�,3)6�RU�,316��D�Ɖ[HG�KDVK�DGGUHVV�

ZLOO� EH� JHQHUDWHG�� 8VLQJ� WKH� GLVWULEXWHG� KDVK� WDEOH�

DOJRULWKPV� EDVHG� RQ� .DGHPOLD�� WKH� LWHPV� DUH� VWRUHG� RQ�

GLƈHUHQW� QRGHV� LQ� NH\�YDOXH� IRUP�� 7KH� FORVHU� WKH� ,'� LV� WR�

WKH�NH\� LQ�WKH�+HUR�1RGH�QHWZRUN�� WKH�JUHDWHU� WKH�QXPEHU�

RI� VDYHG� FRSLHV� RI� WKH� LWHP�� $V� VXFK�� WKH� SURFHVV� RI�

VHDUFKLQJ� IRU� WKH� LWHP� EHFRPHV� D� VHDUFK� IRU� QRGHV�� ,Q�

IXWXUH� WRNHQ� ZHLJKWLQJ� UXOHV� ZLOO� EH� DGGHG� VR� WKDW� WRNHQ�

KROGHUV� ZLOO� EH� DEOH� WR� REWDLQ� PRUH� QRGH� FRQQHFWLRQV�� $OO�

LWHP�REMHFWV�IRUP�WKH�GDWD�VWUXFWXUH�IRU�D�'LUHFWHG�$F\FOLF�

*UDSK�

+RZHYHU�� WKH� VSHHG� RI� WKH� FXUUHQW� ,3)6� LV� IDU� EHKLQG� WKH�

UHTXLUHG�HƋFLHQF\�IRU�FRPPHUFLDO�XVH��7KHUHIRUH��WKH�+HUR�

1RGH�FRQQHFWV�DOO� WKH�QRGHV�WRJHWKHU��VFDWWHUV�WKH�ƉOHV�WR�

GLƈHUHQW�SODFHV�WKURXJK�WKH�'+7�DOJRULWKP��DQG�SODFHV�WKH�

GRFXPHQWV�WKDW�DUH�PRVW� OLNHO\� WR�EH�UHDG� LQ� WKH�DOO�QRGHV�

WKDW�FDQ�EH�FROOHFWLYHO\�FDOOHG� WR�XVDJH��6R� WKDW�XVHUV�FDQ�

JHW�ZKDW�WKH\�ZDQW�LQ�WKH�VKRUWHVW�WLPH�
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6HUYLFH�2SWLPL]DWLRQ

WKDW�FDQ�EH�FROOHFWLYHO\�FDOOHG� WR�XVDJH��6R� WKDW�XVHUV�FDQ�

JHW�ZKDW�WKH\�ZDQW�LQ�WKH�VKRUWHVW�WLPH�

0HDVXUHV�WR�RSWLPL]H�VHUYLFH�DUH�DV�IROORZV�

��� 'LVWULEXWLRQ� QHWZRUNV� JHQHUDOO\� KDYH� VWURQJHU� ORQJ�WDLOV�

DQG� QHHG� WR� G\QDPLFDOO\� UHJXODWH� WKH� FRVW� RI� UHVRXUFH�

VWRUDJH� DQG� GLVWULEXWLRQ� DFFRUGLQJ� WR� WKH� VFDUFLW\� RI� WKH�

UHVRXUFH�DQG� WKH�GLƋFXOW\�RI�REWDLQLQJ� LW��7KLV�JXDUDQWHHV�

UHVRXUFHV�DUH�XVHG�UDWLRQDOO\�DQG�WKH�XVDELOLW\�RI�UHVRXUFHV�

DW� WKH� WDLO�HQG� RI� WKH� ORQJ� WDLO� LQ� WKHVH� QHWZRUNV�� 7KLV�

LQFHQWLYL]HV�DQG�FRQWUROV� DOO� QRGHV� LQ� WKH�QHWZRUN�DV� VHHG�

QRGHV� DUH� XQDEOH� WR� LQƊXHQFH� FKDQJH�� WKHUHE\� HQVXULQJ�

IDLUQHVV� DQG� SUHYHQWLQJ� PDOLFLRXV� QRGHV� IURP� EHFRPLQJ�

VHHG� QRGHV� DQG� REWDLQLQJ� LQFHQWLYHV�� 7KLV� LV� D� NH\�

DGYDQWDJH�LQ�GHFHQWUDOL]HG�VHUYLFHV�

���)RU�UHVRXUFHV�ZLWK�ORQJ�WDLOV��LW�LV�SRVVLEOH�WR�HQVXUH�WKDW�

UHVRXUFHV�DUH�REWDLQHG�LQ�DQ�HƋFLHQW�PDQQHU�E\�RSWLPL]LQJ�

VHUYLFH� URXWLQJ�� 7KLV� RSWLPL]DWLRQ� LPSURYHV� WKH� RYHUDOO�

TXDOLW\� RI� QHWZRUN� VHUYLFHV� ZLWKRXW� FRQWUDYHQLQJ� WKH�

SUHYLRXV�RSWLPL]DWLRQ�SULQFLSOH�

���:KHQ� FRPPXQLW\� VWUXFWXUHV� DUH� IRUPHG�� UHVRXUFHV� FDQ�

EH�XVHG�PRUH�HƋFLHQWO\�ZLWK�OHVV�FRVW�DV�H[LVWLQJ�UHVRXUFHV�

PD\� EH� IRXQG� ZLWKLQ� FRPPXQLWLHV�� &RQQHFWLRQV� ZLWKLQ�

FRPPXQLWLHV�ZRXOG�DOVR�EH�RI�KLJKHU�TXDOLW\� WKDQ� WKRVH�RI�

WKH�H[WHUQDO�FRPPXQLWLHV��&RPPXQLW\�GLVFRYHU\�FDQ�UHO\�RQ�

DFFHVV� IHDWXUHV� DV� LQGLLFDWRUV� LQ� WKH� HYHQW� ,3)6� VWRUDJH�

FRQWHQW�LV�HQFU\SWHG�
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FRPPXQLWLHV�ZRXOG�DOVR�EH�RI�KLJKHU�TXDOLW\� WKDQ� WKRVH�RI�

WKH�H[WHUQDO�FRPPXQLWLHV��&RPPXQLW\�GLVFRYHU\�FDQ�UHO\�RQ�

DFFHVV� IHDWXUHV� DV� LQGLLFDWRUV� LQ� WKH� HYHQW� ,3)6� VWRUDJH�

FRQWHQW�LV�HQFU\SWHG�



+HUR�1RGH�VXSSRUWV�SXEOLF�EORFNFKDLQV�IURP�WKH�XQGHUO\LQJ�

SURWRFRO� OHYHO�DQG�WKHRUHWLFDOO\�DOO�G$SSV�FDQ�EH�GHYHORSHG�

XVLQJ� +HUR� 1RGH�� 7KLV� LV� SDUWLFXODUO\� VR� IRU� PRELOH� DV�

GHYHORSHUV�FDQ�HDVLO\�EXLOG�G$SSV�IRU�PRELOH��0RELOH�XVHUV�

FDQ�DOVR�HQMR\�DSSOLFDWLRQV�DQG�JDPHV�EDVHG�RQ�EORFNFKDLQ�

WHFKQRORJ\�

8VLQJ� WKH� SRSXODU� JDPH� ŉ&U\SWR.LWWLHVŊDV� DQ� H[DPSOH� Ń�

ZKLOH� WKH� JDPH� ZDV� D� WUHQGVHWWHU�� WKH� QXPEHU� RI� SHRSOH�

ZKR� DFWXDOO\� SOD\HG� WKH� JDPH� ZHUH� D� VPDOO� IUDFWLRQ� RI�

SHRSOH� LQ� WKH� FU\SWR� ZRUOG�� 7KLV� ZDV� EHFDXVH� LQ� RUGHU� WR�

RZQ�D�NLWW\��\RX�KDG�WR�ORJ�RQWR�WKH�RƋFLDO�ZHEVLWH��LQVWDOO�

WKH�ZDOOHW�SOXJLQ�RI�0HWDPDVN�DQG�WKHQ�DFWLYDWH�WKH�VPDUW�

FRQWUDFWV� WKURXJK� WKH�0HWDPDVN�ZDOOHW�� $V� DQ� DPDWHXU� WR�

WKH� EORFNFKDLQ�� WKH� SURFHVV� LV� WHGLRXV� HQRXJK� WR� ORVH�

LQWHUHVW�WR�HYHQ�WU\�RXW�WKH�JDPH��,W�ZLOO�EH�HDV\�WR�GHYHORS�

VLPLODU�W\SHV�RI�JDPHV�RQ�PRELOH�XVLQJ�+HUR�1RGH�DQG�WKH�

XVHU� H[SHULHQFH� ZRXOG� EH� VLPLODU� WR� WKDW� RI� RWKHU� PRELOH�

DSSOLFDWLRQV�

'HYHORSHUV� FDQ� GHYHORS� D� ZLGH� YDULHW\� RI� EORFNFKDLQ�

DSSOLFDWLRQV� WKURXJK� WKH� ULFK� $3,V� SURYLGHG� E\� WKH� +HUR�

1RGH� SODWIRUP�� )RU� H[DPSOH�� \RX� FDQ� TXLFNO\� UHWULHYH�

WUDQVDFWLRQ�GDWD�WKURXJK�WKH�+HUR�1RGH�(WKHUHXP�LQWHUIDFH�

XVLQJ�+HUR�1RGH�HWK��RU�TXLFNO\�JHQHUDWH�\RXU�RZQ�(5&����

WRNHQ� ZDOOHW� XVLQJ� VSHFLƉF� WHPSODWHV�� <RX� ZRXOG� DOVR� EH�

DEOH�WR�JHQHUDWH�\RXU�RZQ�SUHGLFWLYH�VPDUW�FRQWUDFWV�XVLQJ�

WKH�2UDFOH�SUHGLFWLYH�PRGHO�RI�+HUR�1RGH�

$SSOLFDWLRQV
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%ORFNFKDLQ�UHPDLQV�D�FOXQN\�WHFKQRORJ\�DQG�WKH�DSSOLFDWLRQ�

OD\HU�LV�LPSHUIHFW�FXUUHQWO\�EXW�ZH�H[SHFW�GHYHORSHUV�WR�EH�

DEOH�WR�GHYHORS�VXƋFLHQW�QXPEHU�RI�LQWHUHVWLQJ�DSSOLFDWLRQV�

XVLQJ�+HUR�1RGH�WR�HQULFK�WKH�HFRV\VWHP�
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+HUR� 0RELOH� LV� WKH� GHYHORSPHQW� WRRO� LQ� WKH� +HUR� 1RGH�

SDFNDJH� ZKLFK� RQH� FDQ� XVH� WR� TXLFNO\� GHYHORS� FURVV�

SODWIRUP�DSSOLFDWLRQV��7KH�RSHQ�VRXUFH�IUDPHZRUN�RI�+HUR�

0RELOH�KDV�EHHQ�LQ�H[LVWHQFH�IRU�PDQ\�\HDUV�DQG�WKHUH�DUH�

D� ODUJH� QXPEHU� RI� DSSOLFDWLRQV� WKDW� DUH� XWLOL]LQJ� WKH� +HUR�

IUDPHZRUN�RQ�L26��$QGURLG�DQG�+70/��

+HUR�0RELOH�GHƉQHV�VWDQGDUG�+70/�ƉOHV�WKURXJK�-6�3DJH��

7KH�+HUR�IUDPHZRUN�H[WUDFWV�WZR�LWHPV���WKH�8,�DQG�+HUR�

UHVSHFWLYHO\��:KHQ� SOXJJHG� LQWR� GLƈHUHQW� SODWIRUPV� 8,� ZLOO�

KDYH�WKH�VDPH�HƈHFW��ZKLOH�+HUR�ZRXOG�VHQG�WKH�GDWD�RQH�

ZD\�WR�WKH�8,�HOHPHQW�DIWHU�SURFHVVLQJ�GDWD�

$Q\� IXQFWLRQ� HOHPHQW� KDV� RQO\� RQH� LQWHUIDFH� WR� H[FKDQJH�

GDWD� ZLWK� WKH� H[WHUQDO� HQYLURQPHQW�� (DFK� HOHPHQW� LV�

LQGHSHQGHQW� DQG� WKHLU� SHUIRUPDQFH� DQG� DFWLRQV� RQ� WKH�

LQWHUIDFH� DUH� RQO\� UHODWHG� WR� WKH� -621� �MDYDVFULSWREMHFW�

QRWDWLRQ��GDWD�UHFHLYHG��+HUR�0RELOH�DGRSWV�WKH�PRVW�EDVLF�

ODQJXDJH� V\QWD[� DQG� WRROV� DQG� DV� D� UHVXOW�� LV� GHYHORSHU�

IULHQGO\�� (YHQ� DPDWHXU� GHYHORSHUV� VKRXOG� EH� DEOH� WR� UHDG�

WKH�+HUR�0RELOH�VRXUFH�FRGH�ƊXHQWO\�

+HUR� 0RELOH� ZDV� PDGH� IRU� PRELOH� DQG� GHVLJQHG� WR� EH�

FRPSDWLEOH�ZLWK�+HUR�1RGH��+HUR�0RELOH�DLPV�WR�VROYH�WKH�

IROORZLQJ�SUREOHPV�

7KH�+HUR�1RGH�)UDPHZRUN

7KH�+HUR�0RELOH�&RUH

3UREOHPV�VROYHG�E\�+HUR�0RELOH

+HUR�0RELOH
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���7KH�QHHG�IRU�PRUH�WHUPLQDO�SODWIRUPV�IRU�GHYHORSHUV

,Q�RUGHU�WR�FDWHU�WR�D�ZLGHU�DXGLHQFH��WKH�GHYHORSHUV�QHHG�

WR�DW�OHDVW�VLPXOWDQHRXVO\�GHYHORS�IRU�L26��$QGURLG�DQG�WKH�

:HE�� 8VLQJ� +HUR� 1RGH� 0RELOH� FDQ� FRPSOHWH� PXOWLSOH�

WHUPLQDO�RSHUDWLRQV�WKURXJK�HGLWLQJ�D�VLQJOH�FRGH�

���7KH�WLPH�WDNHQ�IRU�G$SS�GHYHORSPHQW

'XH� WR� WKH� DSSOLFDWLRQ� VWRUH� UHVWULFWLRQV� RI� HDFK� SODWIRUP��

WKHUH� LV� D� ORQJHU�ZDLWLQLJ� WLPH�EHIRUH� HDFK�QHZ� YHUVLRQ� LV�

RƋFLDOO\� UHOHDVHG� RQOLQH�� :KHQ� DGRSWLQJ� WKH� GHSOR\PHQW�

IHDWXUHV�RI�+HUR�0RELOH��XVHUV�FDQ�TXLFNO\�XVH� WKH� ODWHVW�

DYDLODEOH�YHUVLRQV�ZLWKRXW�XSGDWLQJ�WKH�G$SS�

���5HFUXLWPHQW

$V� EORFNFKDLQ� LV� DQ� HPHUJLQJ� LQGXVWU\�� WKHUH� DUH� YHU\� IHZ�

GHYHORSHUV�LQ�WKH�PDUNHW��+RZHYHU��LI�+HUR�1RGH�LV�XVHG�WR�

DFFHVV� WKH� +HUR� 0RELOH� IUDPHZRUN�� DQ� DPDHWHXU� 1RGH-6�

GHYHORSHU� FDQ� TXLFNO\� EH� DEOH� WR� GHYHORS� DSSOLFDWLRQV� RQ�

WKH�EORFNFKDLQ��WKHUHE\�UHGXFLQJ�ODERU�FRVWV�

���/DFN�RI�FURVV�SODWIRUP�VROXWLRQV

,W� LV� GLƋFXOW� WR� PDLQWDLQ� XQLIRUPLW\� LQ� DSSOLFDWLRQV� DFURVV�

GLƈHUHQW� SODWIRUPV�� 8VLQJ� +HUR�0RELOH� ZLOO� JXDUDQWHH� WKDW�

WKH� SUHVHQWDWLRQ� DQG� LQWHUDFWLRQ� RI� FURVV�SODWIRUP�

GHYHORSPHQW�LV�DV�XQLIRUP�DV�SRVVLEOH�
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8VLQJ� +HUR� 0RELOH� FDQ� JUHDWO\� IDFLOLWDWH� EORFNFKDLQ�

GHYHORSPHQW��7KLV�EHLQJ�DEOH�WR�TXLFNO\�GHYHORS�G$SSV�DQG�

SXEOLF� EORFNKDLQ� LQWHUIDFLQJ� �HQTXLULHV�� WUDQVIHUV��

WUDQVDFWLRQ� UHWULHYDO�� HWF���� +HUR� 0RELOH� SURYLGHV� WKH�

IROORZLQJ�DGYDQWDJHV��

��� &URVV�SODWIRUP� LQWHUIDFH� WKDW� VXSSRUWV� GLƈHUQHW�

XQGHUO\LQJ�EORFNFKDLQ�SURWRFROV

&XUUHQWO\��PDLQVWUHDP�G$SSV�XVH�ZHESDJH�GLVSOD\��%\�XVLQJ�

+HUR�0RELOH��LW�ZRXOG�EH�SRVVLEOH�WR�G$SS�IXQFWLRQDOLW\�LQWR�

QDWLYH�DSSOLFDWLRQV� �VXFK�DV� L26�RU�$QGURLG���ZKLFK�JUHDWO\�

LQFUHDVHV�XVHUVŇ�H[SHULHQFH�

���6SHHGLQJ�XS�GHYHORSPHQW

$IWHU�GHYHORSLQJ�RQ�+HUR�0RELOH�� WKH�DSSOLFDWLRQ�FDQ�ZRUN�

RQ�DQ\�SODWIRUP�TXLFNO\�
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$GYDQWDJHV�RI�+HUR�0RELOH

���&RPSOHWHO\�1DWLYH�([SHULHQFH

7KH� IXQGDPHQWDO� HOHPHQWV� LQ� +HUR� 0RELOH� FRUUHVSRQG� ����

ZLWK�WKH�QDWLYH�IXQGDPHQWDO�HOHPHQWV�LQ�H[LVWLQJ�SODWIRUPV��

7KHVH�HOHPHQWV�ZLOO� UXQ�QDWLYHO\� LQ� WKH�V\VWHP��SURYLGLQJ�D�

VPRRWK�DQG�XQLIRUP�H[SHULHQFH�

���+LJKHU�2SHUDELOLW\

+HUR�0RELOH� VXSSRUWV� IDVW� GHSOR\PHQW�� ZKLFK� ZLOO� PDNH� LW�

HDVLHU�IRU�RSHUDWRUV�WR�XSGDWH�FRQWHQWV�TXLFNO\�



���'DWD�LQWHJULW\

$Q\� LQWHUIDFH�� GDWD�� DQG� RSHUDWLRQV� FDQ� EH� VDYHG� WKURXJK�

WKH�+HUR�0RELOH�URXWLQJ�SLSHV�ZKLFK�PHDQV�WKDW�DXWKHQWLFLW\�

RI�WKH�XVHUŇV�RSHUDWLRQV�DQG�DFWLRQV�DUH�JXDUDQWHHG�
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+HUR�1RGH�7RNHQ
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:KDW� LV�XQLTXH�DERXW�+HUR�1RGH� LV� WKDW�+HUR�1RGH� LV�QRW�

MXVW� DQ� RUGLQDU\� EORFNFKDLQ� DSSOLFDWLRQ�� EXW� D� EORFNFKDLQ�

GHYHORSPHQW� SODWIRUP�� D� VXSHU� QRGH�� DQG� D� '$SS�

HFRV\VWHP� LQ� ZKLFK� WKH� +HUR� 1RGH� WRNHQ� LV� RI� YLWDO�

LPSRUWDQFH�

7KH�WRNHQ�ZLOO�EH�LVVXHG�LQ�WKH�IRUP�RI�(5&����DQG�ZLOO�

FLUFXODWH� DV� D� (WKHUHXP�EDVHG� WRNHQ� LQ� WKH� VKRUW� WHUP��

%HIRUH� WKH� ODXQFK� RI� WKH� +HUR� 1RGH� 0LQLQJ� ,QFHQWLYH�

3URJUDP��WKH�WRNHQ�FDQ�EH�REWDLQHG�WKURXJK�SULYDWH�DQG�

SXEOLF�VDOHV�FKDQQHOV��:H�VWULFWO\�DELGH�E\�DOO�WKH�ODZV�RI�

GLƈHUHQW�FRXQWULHV�LQ�WKH�ZRUOG��EXW�VWLOO�DOVR�D�VWULFW�.<&�

VXSHUYLVLRQ�LV�UHTXLUHG�WR�RSHQ�XS�WKH�ZKLWH�OLVW�

0LQLQJ

1RGHV� DUH� FUXFLDO� WR� +HUR� 1RGH�� ,Q� +HUR� 1RGH�� D� QRGH�

QHHGV� WR� V\QFKURQL]H� DW� OHDVW� RQH� SXEOLF� FKDLQ� DQG�

SURYLGH� FRUUHVSRQGLQJ� VWRUDJH� DQG� QHWZRUN� EDQGZLGWK��

$IWHU�+HUR�1RGH�QHW�LV�EXLOW��WKH�PLQLQJ�FDQ�JHW�VWDUWHG�

)RU� WKH� WRWDO� DPRXQW� DQG� SULFH� RI� WKH� WRNHQV�� SOHDVH�

UHIHU� WR� WKH� SURMHFW� ZHEVLWH� DW� KWWSV���KHURQRGH�LR�� :H�

KDYH� VHW� DVLGH� D� ���� DOORFDWLRQ� IRU� FRPPXQLW\�PLQLQJ��

$Q\RQH�ZLOO�EH�DEOH�WR�UXQ�QRGHV�WR�SURYLGH�VHUYLFHV�IRU�

WKH� +HUR� DSSOLFDWLRQ�� WKHUH� E\� REWDLQLQJ� WRNHQV�� 7KH�

WRNHQ� SRRO� LV� Ɖ[HG� DQG� WKH� HPLVVLRQ� FXUYH� ZLOO� UHGXFH�

RYHU�WLPH�

7RNHQ�$FTXLVLWLRQ
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7RNHQV� REWDLQHG� WKURXJK� PLQLQJ� ZLOO� EH� UHEDODQFHG� DQG�

DOORFDWHG� HYHU\� GD\� EDVHG� RQ� WKH� RI� WKH� DPRXQW� RI� ZRUN�

WKDW� WKH� PLQHUV� FRQWULEXWHG� RQ� WKDW� GD\�� 7RNHQV� DUH�

DOORFDWHG� EDVHG� RQ� WKH� ZHLJKW� RI� PLQHUŇV� ZRUN� DV� D�

SURSRUWLRQ�RI� WRWDO�ZRUN�GRQH�RQ� WKDW�GD\��7KH�DPRXQW�RI�

ZRUN� LV� FDOFXODWHG� EDVHG� RQ� WKH� KDUGZDUH� FDSDELOLW\� RI�

PLQHUV��EDQGZLGWK�DQG�VWRUDJH�VL]H��7KH�FDOFXODWLRQ�IRUPXOD�

RI�PLQHU�VFRUHV�LV�DV�IROORZV�

�

2I� ZKLFK�� !"#$%ℎ�� !"#$%'�� !"#$%(DUH� KDUGZDUH� FDSDELOLW\�
VFRUH��EDQGZLGWK�VFRUH�DQG�VWRUDJH�VFRUH�UHVSHFWLYHO\��)ℎ��
)'� DQG� )(� DUH� WKH� ZHLJKW� IXQFWLRQV� RI� WKH� WKUHH� VFRUHV�
OLVWHG�

7KH�DPRXQW�RI�WRNHQV�REWDLQHG�RQ�D�VLQJOH�GD\�E\�D�PLQHU�

FDQ�EH�REWDLQHG�E\�ORRNLQJ�DW�WKH�DPRXQW�RI�ZRUN�GRQH�E\�

WKH�PLQHU�LQ�UHODWLRQ�WR�WKH�HQWLUH�QHWZRUNŇV�DPRXQW�RI�ZRUN�

DQG� WKH� WRWDO� DPRXQW� RI� WRNHQV� DOORFDWHG� RQ� WKH� GD\�� 7KH�

IRUPXOD� IRU� WKH�QXPEHU�RI�REWDLQHG�FRLQV� IRU�0LQHU� L�RQ�D�

VSHFLƉF�GD\�LV�DV�IROORZV�



2I�ZKLFK�!"#$%"%&'� LQGLFDWHV�WKH�WRWDO�GLVWULEXWLRQ�RI�WRNHQV�
RQ� WKDW� GD\� DQG� ()"*+#� LQGLFDWHV� WKH� VFRUH� YDOXH� RI� WKH�
0LQHU�LŇV�DPRXQW�RI�ZRUN�

,Q�WKH�+HUR�1RGH�HFRV\VWHP��WKH�FRQVXPHUV�DQG�SURGXFHUV�

RI�WRNHQ�IRUP�D�F\FOH��$SSURDFKHV�LQFOXGH�

��� :KHQ� OLQNLQJ� WR� +HUR� 1RGH�� WKH� YDOXH� RI� WRNHQV� KHOG�

ZRXOG� GHWHUPLQH� WKH�ZHLJKW� RI� OLQNV�� $� QHZO\�DGGHG� QRGH�

ZRXOG� WHQG� WR� EH� OLQNHG� WR� KLJK�YDOXH� QRGHV� DQG� SURYLGH�

GDWD� VWRUDJH� DQG� EDQGZLGWK� IRU� KLJK�YDOXH� QRGHV�� ,Q� WKH�

HFRV\VWHP�� DSSOLFDWLRQV� ZKLFK� KDYH� REWDLQHG� WKH� PRVW�

XVHUV�DQG�KDYH�WKH�ODUJHVW�ƊRZ�FDSDFLW\�ZLOO�DOZD\V�QHHG�WR�

SXUFKDVH�DQG�VWRFN�XS�RQ�WRNHQ�LQ�RUGHU�WR�VXSSRUW�EHWWHU�

SHUIRUPDQFH� IRU� WKHLU� DSSOLFDWLRQV�� 7KH� PLQLQJ� SURFHVV�

SURYLGHV� WKHP�ZLWK� FRPSXWLQJ�� VWRUDJH� DQG� EDQGZLGWK� IRU�

DSSOLFDWLRQV�

���+HUR�1RGH�LV�D�FRPSOHWHO\�GHFHQWUDOL]HG�HFRV\VWHP�DQG�

DSSOLFDWLRQV� RIWHQ� FDQQRW� EH� VHSDUDWHG� IURP� SD\PHQWV��

7RNHQ�ZLOO�EHFRPH�D�YLUWXDO�SD\PHQW�WRRO�LQ�WKH�DSSOLFDWLRQ�

HFRV\VWHP�RI�+HUR�1RGH��ZKLFK�LV�VLPLODU�WR�WKH�,$3�LQ�WKH�

$SS� 6WRUH� RU� WKH� 4�FRLQV� XVHG� LQ� 7HQFHQW�� +RZHYHU�� WKH�

GLƈHUHQFH� LV� WKDW� WKH�YDOXH�RI� WRNHQ� LV�HQWLUHO\�GHWHUPLQHG�

E\�WKH�PDUNHW�
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7RNHQ�8WLOLW\



,Q�WKH�HFRV\VWHP�RI�WKH�+HUR�1RGH��WKH�WRNHQ�IXQFWLRQV�DV�

WKH�SHUPLVVLRQ�IRU�WKH�DSSOLFDWLRQ�WR�XVH�WKH�QRGH�QHWZRUN��

EXW� WKLV� SHUPLVVLRQ� LV� QRW� SUHFLVHO\� TXDQWLƉHG� EXW�

SUREDELOLVWLF�� 7KH�'$SSV�PDGH�E\� DQ\�GHYHORSHUV� FDQ� MRLQ�

WKH� +HUR� 1RGH� QHWZRUN� IUHHO\�� 7KH� DSSOLFDWLRQV� DUH� IXOO\�

DYDLODEOH��EXW�WKH\�FDQ�QRW�EH�ZLGHO\�VSUHDG�7KH\�RQO\�H[LVWV�

RQ�D�PLQRU�RI�QRGHV�� ,I� WKH�GHYHORSHU� ORFNV�D�SDUWLDO�+HUR�

1RGH� WRNHQ� WR� WKH� VPDUW� FRQWUDFW�� WKH� V\VWHP� ZLOO�

DXWRPDWLFDOO\� GLVWULEXWH� WKLV� DSSOLFDWLRQ� WR� D� ZLGHU� QRGH�

QHWZRUN�

*HQHUDOO\� VSHDNLQJ�� WKH� PRUH� VXFFHVVIXO� D� FRPPHUFLDO�

DSSOLFDWLRQ� LV�� WKH� PRUH� WRNHQV� LW� QHHGV� WR� SRVVHVV�PRUH�

QHWZRUN� UHVRXUFHV�� +RZHYHU�� WKLV� SRVVHVVLRQ� LV� DFWXDOO\�

SUREDELOLVWLF�DQG�QRW�H[FOXVLYHO\��$OO�FRPPHUFLDO�DSSOLFDWLRQV�

KDYH�D�OLIH�F\FOH��:KHQ�DQ�DSSOLFDWLRQ�LV�QR�ORQJHU�SRSXODU��

LWV� GHYHORSHU� FDQ� XQORFN� VRPH� RI� WKH� WRNHQV� DQG� WUDQVIHU�

WKHP�WR�RWKHU�DSSOLFDWLRQV�ZLWK�EHWWHU�PDUNHW�SRWHQWLDO�

7KH�PLQLQJ�RI�+HUR�1RGH� LV�D�FRPSOHWHO\� IUHH�PDUNHW��EXW�

ZKHQ� WKH� QRGH� UHVRXUFHV� DUH� LQVXƋFLHQW�� WKH� YDOXH�RI� WKH�

WRNHQ�ZLOO� LQFUHDVH�� DQG� WKH�PRUH�PLQHUV�ZLOO� EH�ZLOOLQJ� WR�

SDUWLFLSDWH� LQ� WKH� PLQLQJ� RI� +HUR� 1RGH�� SURYLGLQJ� PRUH�

UHVRXUFHV�WR�PHHW�WKH�PDUNHW�GHPDQG��$QG�YLFH�YHUVD�

7KH�PRUH�UHVRXUFHV�D�GHYHORSHU�KDV��WKH�PRUH�UHVRXUFHV�KH�

FDQ�REWDLQ��WKH�PRUH�QRGHV�KH�FDQ�DFFHVV��WKH�PRUH�KH�FDQ�

PLQH��6R�WKH�YDOXH�RI�WKH�+HUR�1RGH�WRNHQ�ZLOO�LPSURYH�ZLWK�

WKH�SHUIHFWLRQ�RI�WKH�+HUR�1RGH�HFRV\VWHP�
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7RNHQL]HG�HFRQRPLF�PRGHO



̞���'HYHORSPHQW�7HDP�RI�+HUR�1RGH����

7KH� GHYHORSPHQW� WHDP� LQFOXGHV� RXU� FRUH� FRQWULEXWRUV�� $�
ODUJH�SRUWLRQ�RI�WKH�EXGJHW�ZLOO�EH�GHGLFDWHG�WR�RSWLPL]LQJ�
SHUIRUPDQFH� DQG� IXUWKHU� IXQFWLRQ� GHYHORSPHQW� RI� +HUR�
1RGH�

̞ 7KH�+HUR�1RGH�)RXQGDWLRQ����

7KH�IRXQGDWLRQ�ZLOO�PDQDJH�IXQGV�UDLVHG�WKURXJK�WKH�VDOH�LQ�
WKH�HDUO\�GD\V�RI�WKH�SURMHFW�

7KH�WRWDO�VXSSO\�RI�WRNHQV�LV���ELOOLRQ�DQG�WKH�DOORFDWLRQ�DUH�

DV�IROORZV�
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WRWDO�VXSSO\

7KH�+HUR�1RGH�)RXQGDWLRQ 15%

(FRV\VWHP 30%

3DUWQHUV 5%

7RNHQ�6DOH 40%

'HYHORSPHQW�7HDP 10%

7RNHQ�'LVWULEXWLRQ

WRNHQ�ZLOO� LQFUHDVH�� DQG� WKH�PRUH�PLQHUV�ZLOO� EH�ZLOOLQJ� WR�

SDUWLFLSDWH� LQ� WKH� PLQLQJ� RI� +HUR� 1RGH�� SURYLGLQJ� PRUH�

UHVRXUFHV�WR�PHHW�WKH�PDUNHW�GHPDQG��$QG�YLFH�YHUVD�

���ELOOLRQ



̞���(FRV\VWHP����

+HUR�1RGH� UHTXLUHV� D� ODUJH� QXPEHU� RI� QRGHV� WR� MRLQ�� 7KLV�
SRRO� LV� UHVHUYHG� IRU�PLQLQJ� VR� DV� WR� LQFHQWLYL]H� SHRSOH� WR�
SDUWLFLSDWH�LQ�WKH�HFRV\VWHP�

̞ 3DUWQHUV���

7KLV�SDUW�RI� WRNHQV�ZLOO�EH�DOORFDWHG� WR�SDUWQHUV�ZKR�KDYH�
FRQWULEXWHG�WR�WKH�SURMHFW�

̞ 7RNHQ�6DOH����

8VHG�WR�H[SDQG�WKH�XVHU�EDVH�RI�WKH�SURMHFW�
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,QFHQWLYHV

WKH� S URGXF W LRQ� QRGH� Z L O O� EH�
LPS OHPHQWHG �� LQF OXG LQJ� EDV LF�
IXQFWLRQV� VXFK� DV� (WKHUHXP�� ,3)6��
HWF�

WKH� +HUR� 1RGH� RƋFLDO� '$SS� ZLOO� EH�
ODXQFKHG�� DQG� PRUH� QRGHV� ZLOO� EH�
GHSOR\HG�

PRUH� XQRƋFLDO� '$SSV� ZLO O� EH�
ODXQFKHG�DQG� WKH�QRGHV�ZLOO� VXSSRUW�
PRUH�SXEOLF�FKDLQV�

WKH� '$SS� GHYHORSPHQW� HQYLURQPHQW�
6'.� DQG� RWKHU� WRR OV� Z L O O� EH�
FRPSOHWHG�DQG�PDWXUH�

WKH� +HUR� 1RGH� QRGH� ZLOO� DOORZ�
DQ\RQH� WR� UXQ� LW� DQG� JHW� LQFHQWLYH�
WRNHQV��7KH� WRNHQV�ZLOO� EH� LVVXHG�DW�
D� U H O D W L Y H O \� Ɖ [ H G� D P R X Q W�
DXWRPDWLFDOO\� LQ� D� VHPL�FHQWUDOL]HG�
ZD\�

,PSOHPHQWDWLRQ

%\�WKH�HQG�RI�$SULO������

%\�WKH�HQG�RI�-XQH������

%\�WKH�HQG�RI�$XJXVW�����

%\�WKH�HQG�RI�'HFHPEHU�����

%\�WKH�HQG�RI�-DQXDU\�����

'HYHORSPHQW�3ODQ

6WDJH�2QH

6WDJH�7ZR�
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7R�WKH�FRPPXQLW\

WRNHQV��7KH�WRNHQV�ZLOO�EH�LVVXHG�DW�D�
UHODWLYHO\� Ɖ[HG� DPRXQW� DXWRPDWLFDOO\�
LQ�D�VHPL�FHQWUDOL]HG�ZD\�

:H� D O U H DG \� K D Y H� F RQ V HQ VX V�
DOJRULWKPV�EDVHG�RQ�32:V�DQG�32&V�
LQ� UHVHDUFK� DQG� GHYHORSPHQW�� $IWHU�
ZH� FRQƉUP� WKDW� LW� KDV� EHHQ� PDWXUH�
HQRXJK�� ZH� ZLOO� PDNH� LW� SRVVLEOH� WR�
REWDLQ� WKH� LQFHQWLYH� WRNHQV� E\�
FRQVHQVXV� DOJRULWKPV� DXWRPDWLFDOO\��
7KH� ERRNNHHSLQJ� RI� WRNHQ� ZLOO� EH�
DFKLHYHG�E\�LWV�RZQ�SXEOLF�FKDLQ�
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%\�WKH�HQG�RI�'HFHPEHU�����



7KH�WHFKQLFDO�WHDP�RI�+HUR�1RGH�LV�ODUJHO\�IURP�'LDQURQJ�

7HDP

*XRSLQJ�/LX
)RXQGHU��FR�DXWKRU�RI�WKH�+HUR�

FURVV�SODWIRUP� GHYHORSPHQW�

IUDPHZRUN��VHULDO�HQWUHSUHQHXU

-RKQ�3DWULFN

2YHUVHDV� 'LUHFWRU� RI� %XVLQHVV�

6WUDWHJ\�� /LQNHG,Q� )LQ7HFK�

,QƊXHQFHU��$3$&�5HJLRQDO�'LUHFWRU�

)LQ7HFK� &RQQHFWRU� DQG� IRUPHU�

UHVHDUFK� DQDO\VW� DW� *XRWDL� -XQDQ�

6HFXULWLHV

/LOLDQ�/LQ
&02�� 0DVWHUV� 'HJUHH� IURP�

,OOLQRLV� ,QVWLWXWH�RI�7HFKQRORJ\� LQ�

$PHULFD��DOVR�VHUYHG�DV�EUDQGLQJ�

GLUHFWRU� DW� 9RONVZDJHQ�� 33')�

DQG�:KHDW�)LQDQFLDO

%HOOD�<DQJ
'DWD�VFLHQWLVW��ZRUNHG�DW�)DFH%RRN��

$LUEQE�DQG�RWKHU�XQLFRUQ�FRPSDQLHV�

LQ�6LOLFRQ�9DOOH\
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'DQLHO�/L
([SHUWV�RI�'LVWULEXWHG�'DWDEDVH��

VHQLRU�GHYHORSHU�RI�%ORFNFKDLQ

&DUO�=KX
&R�DXWKRU�RI�WKH�+HUR�FURVVSODWIRUP�

GHYHORSPHQW�IUDPHZRUN��H[SHULHQFHG�

EORFNFKDLQ�GHYHORSHU

-DFRE�<X
6HOI�SURFODLPHG�JHHN��HQWUHSUHQHXU��

H[SHULHQFHG� GHYHORSHU�� IXOO� VWDFN�

HQJLQHHU

0DVRQ�=KDQJ
([SHULHQFHG�EORFNFKDLQ�GHYHORSHU
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7KLV� ZKLWHSDSHU� LV� RQO\� XVHG� WR� GHVFULEH� WKH� EDVLF�

LQIRUPDWLRQ� RI� WKH� SURMHFW� DQG� GRHV� QRW� FRQVWLWXWH� OHJDO��

ƉQDQFLDO�RU�LQYHVWPHQW�DGYLFH�RU�D�FRQWUDFW�RU�FRPPLWPHQW�

LQ�DQ\�IRUP��7KH�+HUR�1RGH�7HDP�GRHV�QRW�JXDUDQWHH�DQ\�

UHWXUQ�RQ�LQYHVWPHQW��QRU�GRHV�WKH�WHDP�WDNH�UHVSRQVLELOLW\�

IRU� DQ\� LQYHVWPHQW� ORVVHV� DV� D� UHVXOW� RI� SXUFKDVLQJ� +(5�

WRNHQV�ERWK�GLUHFWO\�RU�LQGLUHFWO\��8VHUV�RU�LQYHVWRUV�VKRXOG�

KDYH�D�FOHDU�XQGHUVWDQGLQJ�RI�WKH�ULVNV�RI�GLJLWDO�FXUUHQFLHV�

DQG�RQFH�WKH\�KDYH�XQGHUWDNHQ�WKH�LQYHVWPHQW��XQGHUVWDQG�

DQG�DFFHSW�WKH�ULVN�WKDW�WRNHQV�PD\�ORVH�DOO�YDOXH��$OWKRXJK�

WKH�+HUR�1RGH�WHDP�ZLOO�VWULYH�WR�DGYDQFH�WKH�SURMHFW��GXH�

WR� WKH� PDQ\� XQFHUWDLQWLHV� VXUURXQGLQJ� GLJLWDO� FXUUHQFLHV�

LQFOXGLQJ�EXW� QRW� OLPLWHG� WR�SROLF\� DQG� UHJXODWRU\� DWWLWXGHV�

WRZDUGV� GLJLWDO� FXUUHQFLHV�� WKH� +HUR� 1RGH� WHDP� FDQQRW�

JXDUDQWHH� WKDW� WKH� SURMHFW� ZLOO� VXFFHHG�� :H� UHTXHVW� WKDW�

XVHUV� DQG� LQYHVWRUV� SDUW LFLSDWH� RQO\� DIWHU� IXO O\�

XQGHUVWDQGLQJ�WKH�ULVNV�LQYROYHG�

5LVNV�DQG�'LVFODLPHU
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