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:HE� VHUYLFHV� DUH� EHFRPLQJ� WKH� GRPLQDQW� SDUDGLJP�

IRU� GLVWULEXWHG� FRPSXWLQJ� DQG� HOHFWURQLF� EXVLQHVV�� 7KLV�

KDV� UDLVHG� WKH� RSSRUWXQLW\� IRU� VHUYLFH� SURYLGHUV� DQG�

DSSOLFDWLRQ� GHYHORSHUV� WR� FUHDWH� YDOXH� DGGHG� VHUYLFHV� E\�

FRPELQLQJ�ZHE�VHUYLFHV��6HYHUDO�ZHE�VHUYLFH�FRPSRVLWLRQ�

VROXWLRQV�KDYH�EHHQ�SURSRVHG��H�J��:6)/�DQG�%3(/�:6��

+RZHYHU�� QRQH� RI� WKH� H[LVWLQJ� VROXWLRQV� DGGUHVVHV� WKH�

LVVXH�RI�VHUYLFH�FRPSRVLWLRQ�UHXVH�DQG�VSHFLDOL]DWLRQ��L�H��

KRZ� DSSOLFDWLRQV� FDQ� EH� EXLOW� XSRQ� H[LVWLQJ� VLPSOH� RU�

FRPSRVLWH� VHUYLFHV� E\� UHXVH�� UHVWULFWLRQ� RU� H[WHQVLRQ�� ,Q�

WKLV�SDSHU�ZH�SURSRVH�WKH�FRQFHSW�RI�6HUYLFH�&RPSRQHQW�

WKDW� SDFNDJHV� WRJHWKHU� HOHPHQWDU\� RU� FRPSOH[� VHUYLFHV�

DQG�SURYLGHV�FRPSRVLWLRQ�ORJLF�DQG�VHPDQWLFV��:LWKLQ�WKH�

IUDPHZRUN�RI� 6HUYLFH� &RPSRQHQWV� ZH�H[DPLQH�GLIIHUHQW�

DVSHFWV� RI� FRPSRVLWLRQ� UHXVH� DQG� VSHFLDOL]DWLRQ�� $�

VSHFLILFDWLRQ�IRU�ZHE�FRPSRQHQW�UHXVH�DQG�VSHFLDOL]DWLRQ�

LV� SURYLGHG�� DQG� SRVVLEOH� VROXWLRQV� WR� VXSSRUW� WKLV�

VSHFLILFDWLRQ� DUH� SUHVHQWHG�� 7R� GHPRQVWUDWH� RXU�

IUDPHZRUN� ZH� SURYLGH� DQ� RYHUYLHZ� RI� 6HUYLFH&RP�� WKH�

WRRO� WKDW� LPSOHPHQWV� WKH� 6HUYLFH� &RPSRQHQW� FRQFHSW��

VXSSRUWLQJ� UHXVDEOH� ZHE� VHUYLFH� FRPSRVLWLRQ�

VSHFLILFDWLRQ��FRPELQDWLRQ��DQG�H[HFXWLRQ��

,1752'8&7,21�

7KH�:HE�KDV�EHFRPH�WKH�PHDQV�IRU�RUJDQL]DWLRQV�WR�

GHOLYHU� JRRGV� DQG� VHUYLFHV� DQG� IRU� FXVWRPHUV� WR� VHDUFK�

DQG�UHWULHYH�VHUYLFHV�WKDW�PDWFK�WKHLU�QHHGV��:HE�VHUYLFHV�

DUH� VHOI�FRQWDLQHG�� ZHE�HQDEOHG� DSSOLFDWLRQV� FDSDEOH� QRW�

RQO\� RI� SHUIRUPLQJ� EXVLQHVV� DFWLYLWLHV� RQ� WKHLU� RZQ�� EXW�

DOVR�SRVVHVVLQJ�WKH�DELOLW\�WR�HQJDJH�RWKHU�ZHE�VHUYLFHV�LQ�

RUGHU� WR� FRPSOHWH� KLJKHU�RUGHU� EXVLQHVV� WUDQVDFWLRQV��

([DPSOHV� RI� VXFK� VHUYLFHV� LQFOXGH� FDWDORJXH� EURZVLQJ��

RUGHULQJ� SURGXFWV�� PDNLQJ� SD\PHQWV� DQG� VR� RQ�� 7KH�

SODWIRUP� QHXWUDO� QDWXUH� RI� WKH� ZHE� VHUYLFHV� FUHDWHV� WKH�

RSSRUWXQLW\� IRU� EXLOGLQJ� FRPSRVLWH� VHUYLFHV� E\� XVLQJ�

H[LVWLQJ�HOHPHQWDU\�RU�FRPSOH[�VHUYLFHV�SRVVLEO\�RIIHUHG�

E\�GLIIHUHQW�HQWHUSULVHV��)RU�H[DPSOH��D�WUDYHO�SODQ�VHUYLFH�

FDQ�EH�GHYHORSHG�E\�FRPELQLQJ�HOHPHQWDU\�VHUYLFHV�VXFK�

DV�KRWHO�UHVHUYDWLRQ��WLFNHW�ERRNLQJ��FDU�UHQWDO��VLJKWVHHLQJ�

SDFNDJH��HWF���EDVHG�RQ�WKHLU�:6'/�GHVFULSWLRQV���

�

%\�FRPSRVLWH� VHUYLFH�� ZH�PHDQ�D� VHUYLFH� WKDW�XVHV�RWKHU�

VHUYLFHV�� 7KH� VHUYLFHV� WKDW� DUH� XVHG� LQ� WKH� FRQWH[W� RI� D�

FRPSRVLWH�VHUYLFH�DUH�FDOOHG�LWV�FRQVWLWXHQW�VHUYLFHV���

�

:HE� VHUYLFH�GHVLJQ� DQG�FRPSRVLWLRQ� LV� D�GLVWULEXWHG�

SURJUDPPLQJ�DFWLYLW\��7KHUH�DUH�FDVHV�ZKHUH�SHRSOH�ZDQW�

WR� UHXVH� WKH� GHVLJQ� DQG� LPSOHPHQWDWLRQ� RI� WKH� ZHE�

VHUYLFHV� RQO\� E\� H[WHQVLRQ� RU� UHVWULFWLRQ� ZLWKRXW�

GHYHORSLQJ�WKHP�IURP�VFUDWFK��7KHUHIRUH�WKH�VHUYLFH�EDVHG�

GLVWULEXWHG� DSSOLFDWLRQ� GHVLJQ� SURFHVV� LV� YHU\� VLPLODU� WR�

WKH�RULJLQDO�YLVLRQ�RI�FRPSRQHQW�EDVHG�GHYHORSPHQW��QRW�

SXUHO\� DERXW� GHYHORSPHQW�� EXW� DERXW� PDQDJLQJ� WKH�

DVVHPEO\� RI� FROODERUDWLYH� DVVHWV� WR� SURYLGH� D� KLJKO\�

DGDSWLYH� DSSOLFDWLRQ� VROXWLRQ�� 7KLV� UHTXLUHV� VRIWZDUH�

HQJLQHHULQJ�SULQFLSOHV�DQG�WHFKQRORJ\�VXSSRUW�IRU�VHUYLFH�

UHXVH��VSHFLDOL]DWLRQ��DQG�H[WHQVLRQ�VXFK�DV�WKRVH�XVHG��IRU�

H[DPSOH�� LQ� FRPSRQHQW� EDVHG� VRIWZDUH� GHYHORSPHQW��

+RZHYHU� LW� LV� QRW� SRVVLEOH� DW� WKH� PRPHQW� WR� GHILQH� DQG�

LPSOHPHQW�D�ZHE�VHUYLFH�FRPSRVLWLRQ�RQFH��DQG�XVH� LW� LQ�

VLPLODU� GHVLJQV� ZLWK� VRPH� YDULDWLRQV�� $OWKRXJK� ZHE�

VHUYLFHV�SURYLGH� WKH�SRVVLELOLW\� IRU�RIIHULQJ�QHZ� VHUYLFHV�

E\�VSHFLDOL]DWLRQ�DQG�H[WHQVLRQ�WKHLU�:6'/�VSHFLILFDWLRQ��

WR�WKLV�GDWH�WKHUH�LV�OLWWOH�UHVHDUFK�LQLWLDWLYH�LQ�WKLV�DUHD��OHW�

DORQH�PHFKDQLVP�DQG�VSHFLILFDWLRQ�VXSSRUWHG���

�

7KH� EDVLF� LGHD� EHKLQG� FRPSRVLWLRQ� UHXVH� LV� VLPSOH��

GHYHORS� ZHE� VHUYLFH� FRPSRVLWLRQ� VSHFLILFDWLRQV�� WKHQ�

UHXVH� DQG� VSHFLDOL]H� WKHP� LQ� VLPLODU� FRPSRVLWLRQ�

FRQGLWLRQV�� ,Q� WKH� REMHFW�RULHQWHG� ZRUOG�� WKH� EDVLF�

HOHPHQWV�IRU�UHXVH�DUH�REMHFW�W\SHV�DQG�FODVVHV��DQG�UHXVH�

DQG� VSHFLDOL]DWLRQ� DUH� DFKLHYHG� E\� LQKHULWDQFH� DQG� VXE�

W\SLQJ�� :KLOH� IRU� WKH� FRPSRQHQW� V\VWHPV� LQ� ZKLFK� WKH�

UHXVDEOH�REMHFWV�DUH�FRPSRQHQWV��UHXVH�DQG�VSHFLDOL]DWLRQ�

FDQ� EH� UHDOL]HG� E\� YDULRXV� PHFKDQLVPV� VXFK� DV�

LQKHULWDQFH��H[WHQVLRQ��FRQILJXUDWLRQ��SDUDPHWHUV��HWF���

�

,Q� WKLV� SDSHU� ZH� LQWURGXFH� WKH� FRQFHSW� RI� VHUYLFH�

FRPSRQHQW� WR� IDFLOLWDWH� WKLV� YHU\� LGHD� RI� ZHE� VHUYLFH�

FRPSRQHQW� UHXVH�� VSHFLDOL]DWLRQ� DQG� H[WHQVLRQ�� DQG�

GLVFXVV�ZK\�WKH�LQKHULWDQFH�FRQFHSWV�GHYHORSHG�E\�REMHFW�

RULHQWHG� SURJUDPPLQJ� ODQJXDJH� UHVHDUFK� FDQQRW� EH�

DSSOLHG�GLUHFWO\�WR�VHUYLFH�FRPSRQHQW�LQKHULWDQFH�EXW�ZLWK�
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PRGLILFDWLRQ�� 6HUYLFH� FRPSRQHQWV� DUH� D� SDFNDJLQJ�

PHFKDQLVP� IRU� GHYHORSLQJ� ZHE�EDVHG� GLVWULEXWHG�

DSSOLFDWLRQV� LQ� WHUPV� RI� FRPELQLQJ� H[LVWLQJ� �SXEOLVKHG��

ZHE�VHUYLFHV��6HUYLFH�FRPSRQHQWV�KDYH�D�UHFXUVLYH�QDWXUH�

LQ� WKDW� WKH\� FDQ� EH� FRPSRVHG� RI� SXEOLVKHG� ZHE� VHUYLFHV�

ZKLOH� LQ� WXUQ� WKH\� DUH� DOVR� FRQVLGHUHG� WR� EH� WKHPVHOYHV�

ZHE� VHUYLFHV� �DOEHLW� FRPSOH[� LQ� QDWXUH��� 2QFH� D� VHUYLFH�

FRPSRQHQW� LV� GHILQHG�� LW� FDQ� EH� UHXVHG�� VSHFLDOL]HG�� DQG�

H[WHQGHG�� ,Q� WKLV� SDSHU� ZH� EULHIO\� GHVFULEH� WKH� VHUYLFH�

FRPSRQHQW� IUDPHZRUN� IRU� ZHE� VHUYLFH� FRPSRVLWLRQ��

DQDO\]H� WKH� FKDUDFWHULVWLFV� RI� VHUYLFH� FRPSRQHQW� DQG� LWV�

DVSHFWV� IRU� UHXVH� DQG� VSHFLDOL]DWLRQ�� )ROORZLQJ� WKLV� ZH�

GLVFXVV� WKH� VSHFLILFDWLRQ� UHTXLUHPHQWV� IRU� VHUYLFH�

FRPSRQHQW� UHXVH� DQG� VSHFLDOL]DWLRQ� DQG� SRVVLEOH� V\VWHP�

VXSSRUW�� 7KHQ�� WR� GHPRQVWUDWH� RXU� ZRUN� ZH� SURYLGH� DQ�

RYHUYLHZ� RI� 6HUYLFH&RP�� WKH� WRRO� ZH� GHYHORSHG� WKDW�

LPSOHPHQWV� RXU� IUDPHZRUN� IRU� UHXVDEOH� ZHE� VHUYLFH�

FRPSRVLWLRQ�VSHFLILFDWLRQ��FRPELQDWLRQ��DQG�H[HFXWLRQ���
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$V�D�VWDUWLQJ�SRLQW� IRU� WKH�GLVFXVVLRQ�RI�FRPSRVLWLRQ�

UHXVH� DQG� VSHFLDOL]DWLRQ�� ZH� QHHG� WR� LGHQWLI\� VHYHUDO� NH\�

HOHPHQWV� LQ� FRPSRVLWLRQ� VSHFLILFDWLRQ�� ZKLFK� DUH�

FRPPRQO\� H[SUHVVHG� LQ� WKH� FXUUHQWO\� SURSRVHG� VWDQGDUG�

VXFK� DV� %XVLQHVV� 3URFHVV� ([HFXWLRQ� /DQJXDJH� IRU� :HE�

6HUYLFHV� �%3(/� IRU� VKRUW�� >�@� DQG� EXVLQHVV� SURFHVV�

PRGHOLQJ�ODQJXDJH��H�J���%30/�>�@��;3'/�>�@���:H�WKHQ�

H[SODLQ� KRZ� WKHVH� NH\� HOHPHQWV� DUH� VXSSRUWHG� DQG�

SDFNDJHG� LQ� VHUYLFH� FRPSRQHQWV�� 6HUYLFH� FRPSRQHQWV�

WKHQ� FDQ� EH� XVHG� DV� EXLOGLQJ� EORFNV� IRU� GHYHORSLQJ� ZHE�

DSSOLFDWLRQV� EDVHG� RQ� FRPSRVLQJ� VHUYLFH� IXQFWLRQDOLW\��

&RQVHTXHQWO\�� WKH� SURFHVV� RI� GHYHORSLQJ� ZHE� VHUYLFH�

FRPSRVLWLRQ� EHFRPHV� D� PDWWHU� RI� UHXVLQJ�� VSHFLDOL]LQJ��

DQG� H[WHQGLQJ� WKH� DYDLODEOH� VHUYLFH� FRPSRQHQWV�� 7KLV�

HQDEOHV�D�JUHDW�GHDO�RI�UHXVDELOLW\�RI�VHUYLFH�FRPSRVLWLRQV��

7R� XQGHUVWDQG� KRZ� WKLV� KDSSHQV� ZH� QHHG� WR� ORRN� DW� WKH�

LQQHU� VWUXFWXUH� DQG� LQQHU� ZRUNLQJV� RI� D� VHUYLFH�

FRPSRQHQW�� ,Q� WKH� IROORZLQJ� VXE�VHFWLRQV�� ZH� ZLOO� ILUVW�

LQWURGXFH�WKH�HOHPHQWV�RI�WKH�VHUYLFH�FRPSRQHQWV��WKHQ�ZH�

SUHVHQW� WKH� EDVLF� FRQVWUXFWV� IRU� VHUYLFH� FRPSRQHQW�

FUHDWLRQ���

6HUYLFH�FRPSRQHQW�HOHPHQWV��

,Q� PRVW� SURSRVHG� ZHE� VHUYLFH� FRPSRVLWLRQ� DQG�

EXVLQHVV� SURFHVV� PRGHOLQJ� VSHFLILFDWLRQV�� WKH� EDVLF�

HOHPHQWV� DUH� DFWLYLWLHV�� GDWD� DQG� FRQWURO�� ,Q� %30/� WKH�

FRQWURO�KDV�DOVR�EHHQ�PRGHOHG�DV��DFWLYLW\���ZLWKLQ�ZKLFK�

D�VHW�RI�DFWLYLWLHV�DUH�LQFOXGHG��,Q�WKLV�EORFN�VWUXFWXUHG��DV�

RSSRVHG� WR� DFWLYLW\�WUDQVLWLRQ� OLNH� :6)/� >�@�� DSSURDFK��

HDFK� EORFN� FDQ� LWVHOI� EH� FRQVLGHUHG� DQ� DFWLYLW\�� )RU�

H[DPSOH��LI�WKHQ�HOVH�LV�PRGHOHG�DV�D�EORFN�DFWLYLW\��ZKLFK�

FRQWDLQV� D� VHW� RI� DOWHUQDWLYH� DFWLYLWLHV� EDVHG� RQ� WKH�

FRQGLWLRQV��%ORFNV�FDQ� WKHQ�EH�QHVWHG� WR�DUELWUDU\� OHYHOV��

7KH� IDFW� WKDW� WKH�FRQWURO� LV�H[SUHVVHG�DV�DFWLYLWLHV�DOORZV�

WKH�PDQDJHPHQW�RI�WKH�FRQWH[W�RI�WKHVH�DFWLYLWLHV�DW�D�YHU\�

ILQH�OHYHO��7KLV�LV�DOVR�D�JRRG�IRXQGDWLRQ�IRU�WUDQVDFWLRQDO�

VHPDQWLFV�DQG�SURYLGHV�D�VXEVWUDWH�IRU�PRQLWRULQJ�WKH�VWDWH�

RI� WKH� SURFHVV�� 0RVW� LPSRUWDQWO\�� WKH� XVH� RI� EORFN�

VWUXFWXUHV� PDNHV� UHXVH� HDVLHU�� � 1DWXUDOO\� WKH� SURSRVHG�

VHUYLFH� FRPSRQHQW� LV� EORFN�VWUXFWXUHG�� +RZHYHU�� LW�

H[WHQGV� WKH� H[LVWLQJ� EORFN�VWUXFWXUH� LQ� WKH� IROORZLQJ�

DVSHFWV���

�

�� 6HUYLFH� FRPSRQHQW� SDFNV� DFWLYLW\� EORFNV�

WRJHWKHU� DQG� GHILQH� DQ� LQWHUIDFH� IRU� WKHP��

ZKLFK�FDQ�EH�SXEOLVKHG�DV�D�ZHE�VHUYLFH���

�� $� �EORFN�� LQ� WKH� VHUYLFH� FRPSRQHQW� KDV�

VHPDQWLFDOO\�ULFKHU�FRQWH[W�WKHQ�QRUPDO�FRQWURO�

EORFN��H�J���VHTXHQWLDO��LI�WKHQ��HWF���,W�VSHFLILHV�

KRZ� D� FRPSRVLWLRQ� LV� FRQVWUXFWHG� LQ� WHUPV� RI�

FRQGLWLRQV��RUGHU��DQG�DOWHUQDWLYHV���

�� $� �EORFN�� LQ� WKH� VHUYLFH� FRPSRQHQW� LV� RQH� RI�

WKH� LPSRUWDQW� DVSHFWV� IRU� UHXVH� DQG�

VSHFLDOL]DWLRQ���

�

)LJXUH� �� GHSLFWV� WKH� LQJUHGLHQWV� RI� D� VHUYLFH�

FRPSRQHQW�� ,W� LOOXVWUDWHV� WKDW� D� VHUYLFH� FRPSRQHQW�

SUHVHQWV� D� VLQJOH� SXEOLF� LQWHUIDFH� WR� WKH� RXWVLGH� ZRUOG� LQ�

WHUPV� RI� D� XQLIRUP� UHSUHVHQWDWLRQ� RI� WKH� H[SRUWHG�

IXQFWLRQDOLW\� RI� LWV� FRQVWLWXHQW� VHUYLFHV� DQG� WKH�

LQSXW�RXWSXW� PHVVDJHV�� ,W� DOVR� LQWHUQDOO\� VSHFLILHV� LWV�

FRPSRVLWLRQ� ORJLF� LQ� WHUPV� RI� FRPSRVLWLRQ� W\SH� DQG�

PHVVDJH�GHSHQGHQF\�FRQVWUXFWV��&RPSRVLWLRQ�ORJLF�UHIHUV�

WR�WKH�ZD\�D�FRPSRVLWH�VHUYLFH�LV�FRQVWUXFWHG�LQ�WHUPV�RI�

LWV�FRQVWLWXHQW�VHUYLFHV���

)LJ�����6HUYLFH�&RPSRQHQW�,QJUHGLHQWV��

�

$� EORFN� RI� ZHE� VHUYLFH� RSHUDWLRQV� LV� FRPSRVHG�

DFFRUGLQJ� WR� WKH� FRPSRVLWLRQ� ORJLF� RI� WKH� EORFN� LQ� D�

VHUYLFH� FRPSRQHQW�� +HUH�� ZH� DVVXPH� WKDW� DOO� SXEOLFO\�



�
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DYDLODEOH�VHUYLFHV�DUH�GHVFULEHG�LQ�:6'/�>�@��&RPSRVLWH�

ORJLF�FRPSULVHV�WKH�IROORZLQJ�WZR�IXQGDPHQWV���

�

�� &RPSRVLWLRQ� W\SH�� WKLV� FRQVWUXFW� VLJQLILHV� WKH�

QDWXUH� RI� WKH� FRPSRVLWLRQ� WKDW� FDQ� WDNH� WKH�

FRPELQDWLRQ�RI�WKH�IROORZLQJ�WKUHH�IRUPV���

�

• 2UGHU�� WKLV� FRQVWUXFW� LQGLFDWHV� ZKHWKHU� WKH�

FRQVWLWXHQW� VHUYLFHV� LQ� D� FRPSRVLWLRQ� DUH�

H[HFXWHG�LQ�D�VHULDO�RU�SDUDOOHO�PDQQHU���

• $OWHUQDWLYH� VHUYLFH� H[HFXWLRQ�� ZKLFK�

LQGLFDWHV�ZKHWKHU�DOWHUQDWLYH�VHUYLFHV�FDQ�EH�

LQYRNHG� LQ� D� JLYHQ� VHUYLFH� FRPSRVLWLRQ��

$OWHUQDWLYH� VHUYLFHV� FDQ� EH� WULHG� HLWKHU� LQ� D�

VHTXHQWLDO�RU�LQ�D�SDUDOOHO�PDQQHU���

• &RQGLWLRQHG� H[HFXWLRQ�� ZKLFK� UHSUHVHQWV� LI�

WKHQ�DQG�ZKLOH�GR�FRQVWUXFWV���

�

�� 0HVVDJH� GHSHQGHQF\�� WKLV� FRQVWUXFW� VLJQLILHV�

ZKHWKHU� WKHUH� LV� D� PHVVDJH� GHSHQGHQF\� DPRQJ�

WKH� FRQVWLWXHQW� VHUYLFHV� DQG� WKH� FRPSRVLWH�

VHUYLFH�� :H� GLVWLQJXLVK� EHWZHHQ� WKUHH� W\SHV� RI�

PHVVDJH� GHSHQGHQF\� KDQGOLQJ� QHFHVVDU\� IRU� D�

FRPSRVLWLRQ���

�

• 0HVVDJH� V\QWKHVLV�� WKLV� FRQVWUXFW� FRPELQHV�

WKH� RXWSXW� PHVVDJHV� RI� FRQVWLWXHQW� VHUYLFHV�

WR�IRUP�WKH�RXWSXW�PHVVDJH�RI�WKH�FRPSRVLWH�

VHUYLFH���

• 0HVVDJH� GHFRPSRVLWLRQ�� WKLV� FRQVWUXFW�

GHFRPSRVHV� WKH� LQSXW� PHVVDJH� RI� WKH�

FRPSRVLWH� VHUYLFH� WR� JHQHUDWH� WKH� LQSXW�

PHVVDJHV�RI�LWV�FRQVWLWXHQW�VHUYLFHV��

• 0HVVDJH� PDSSLQJ�� WKLV� FRQVWUXFW� VSHFLILHV�

WKH� PDSSLQJV� DPRQJ� WKH� LQSXWV� DQG�RXWSXWV�

RI�WKH�FRQVWLWXHQW�VHUYLFHV��)RU�H[DPSOH��WKH�

RXWSXW� PHVVDJH� RI� RQH� FRQVWLWXHQW� VHUYLFH�

FRXOG� EH� WKH� LQSXW� PHVVDJH� RI� DQRWKHU�

VHUYLFH���

�

:KDW� UHPDLQV� WR� EH� H[DPLQHG� LV� WKH� FRUH� FRQVWUXFWV�

IRU� H[SUHVVLQJ� FRPSRVLWLRQ� ORJLF�� KRZ� WKH\� DUH� GHILQHG�

DQG�KRZ�WKH\�FDQ�EH�UHXVHG�DQG�VSHFLDOL]HG��7KHVH�LVVXHV�

DUH�GLVFXVVHG�LQ�GHWDLO�LQ�WKH�IROORZLQJ�VHFWLRQ���
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,Q� WKLV� VHFWLRQ�� ZH� ILUVW� SUHVHQW� WKH� EDVLF� FRQVWUXFWV�

IRU� H[SUHVVLQJ� FRPSRVLWLRQ� ORJLF�� WKHQ� ZH� LOOXVWUDWH� KRZ�

VHUYLFH� FRPSRQHQWV� DUH� GHILQHG� LQ� WHUPV� RI� WKHVH�

FRQVWUXFWV���

�

%DVLF�FRQVWUXFWV�IRU�VHUYLFH�FRPSRVLWLRQ��

7KH� IROORZLQJ� FRQVWUXFWV� KDYH� EHHQ� LGHQWLILHG� WR�

VHUYH�DV�WKH�EDVLV�IRU�FRPSRVLWLRQV�>�@���

��� 6HTXHQWLDO� VHUYLFH� FRPSRVLWLRQ� �VHTX��� ,Q� WKLV�

FDVH�� WKH� FRQVWLWXHQW� VHUYLFHV� DUH� LQYRNHG�

VXFFHVVLYHO\�� 7KH� H[HFXWLRQ� RI� D� FRQVWLWXHQW�

VHUYLFH� GHSHQGV� RQ� LWV� SUHFHGLQJ� VHUYLFH�� L�H��� RQH�

FDQQRW� EHJLQ� XQOHVV� LWV� SUHFHGLQJ� VHUYLFH� KDV�

FRPPLWWHG��)RU�H[DPSOH��ZKHQ�D�FRPSRVLWH� WUDYHO�

SODQ�VHUYLFH���FRPSRVHG�RI�DQ�DLU�WLFNHW�UHVHUYDWLRQ�

VHUYLFH�� D� KRWHO� ERRNLQJ� VHUYLFH�� DQG� D� FDU� UHQWDO�

VHUYLFH� �� PDNHV� D� WUDYHO� SODQ� IRU� D� FXVWRPHU�� WKH�

H[HFXWLRQ�RUGHU�VKRXOG�EH�KRWHO�ERRNLQJ��DLU�WLFNHW�

UHVHUYDWLRQ�� DQG� FDU� UHQWDO�� 7KH� LQYRFDWLRQ� RI� WKH�

KRWHO�ERRNLQJ�VHUYLFH�LV�GHSHQGHQW�RQ�D�VXFFHVVIXO�

H[HFXWLRQ� RI� WKH� DLU� WLFNHW� UHVHUYDWLRQ�� EHFDXVH�

ZLWKRXW� D� VXFFHVVIXO� DLU� WLFNHW� UHVHUYDWLRQ�� KRWHO�

ERRNLQJ�FDQQRW�JR�DKHDG���

��� 6HTXHQWLDO� DOWHUQDWLYH� FRPSRVLWLRQ� �VHT$OW���
7KLV� VLWXDWLRQ� LQGLFDWHV� WKDW� DOWHUQDWLYH� VHUYLFHV�

FRXOG� EH� SDUW� RI� WKH� FRPSRVLWLRQ� DQG� WKHVH� DUH�

RUGHUHG� RQ� WKH� EDVLV� RI� VRPH� FULWHULRQ� �H�J��� FRVW��

WLPH�� HWF��� 7KHVH� ZLOO� EH� DWWHPSWHG� LQ� VXFFHVVLRQ�

XQWLO�RQH�VHUYLFH�VXFFHHGV���

��� 3DUDOOHO�VHUYLFH�FRPSRVLWLRQ��,Q�WKLV�FDVH��DOO�WKH�

FRPSRQHQW� VHUYLFHV� PD\� H[HFXWH� LQGHSHQGHQWO\��

+HUH��WZR�W\SHV�RI�VFHQDULRV�PD\�SUHYDLO���

�

D�� 3DUDOOHO� ZLWK� UHVXOW� V\QFKURQL]DWLRQ�

�SDUD:LWK6\Q��� 7KLV� VLWXDWLRQ� DULVHV�

ZKHQ� WKH� FRQVWLWXHQW� VHUYLFHV� FDQ� UXQ�

FRQFXUUHQWO\�� KRZHYHU�� WKH� UHVXOWV� RI�

WKHLU� H[HFXWLRQ� QHHG� WR� EH� FRPELQHG��

)RU� H[DPSOH�� SXUFKDVLQJ� D� 3&� PD\�

LQYROYH� VHQGLQJ� LQTXLULHV� WR� GLIIHUHQW�

FRPSDQLHV�� ZKLFK� PDQXIDFWXUH� LWV�

SDUWV�� 7KHVH� LQTXLUHV� PD\� UXQ� LQ�

SDUDOOHO�� KRZHYHU�� WKH\� DOO� QHHG� WR�

H[HFXWH� WR� FRPSOHWLRQ� LQ� RUGHU� WR�

REWDLQ� WKH� WRWDO� FRQILJXUDWLRQ� DQG�

SULFH���

E�� 3DUDOOHO� DOWHUQDWLYH� FRPSRVLWLRQ�

�SDUD$OW��� ,Q� WKLV� VLWXDWLRQ� DOWHUQDWLYH�

VHUYLFHV� DUH� SXUVXHG� LQ� SDUDOOHO� XQWLO�

RQH�VHUYLFH�LV�FKRVHQ��$V�VRRQ�DV�RQH�

VHUYLFH� VXFFHHGV� WKH� UHPDLQGHU� DUH�

GLVFDUGHG���

��� &RQGLWLRQ�� ,Q� WKLV� FDVH�� FRQGLWLRQ� LV� XVHG� WR�

GHFLGH�ZKLFK�H[HFXWLRQ�SDWK�WR�WDNH���

��� :KLOH� GR�� 7KLV� LV� D� FRQYHQWLRQDO� LWHUDWLRQ�

FRQVWUXFW�ZLWK�WHVWLQJ�FRQGLWLRQ���

�

7KH�YDULRXV�FRPSRVLWLRQ�W\SHV�PD\�UHVXOW�LQ�GLIIHUHQW�

PHVVDJH� GHSHQGHQFLHV� DQG� WKHUHIRUH� UHTXLUH� GLIIHUHQW�

PHVVDJH� KDQGOLQJ� FRQVWUXFWV�� 7DEOH� �� VXPPDUL]HV� WKH�

PHVVDJH� GHSHQGHQF\� KDQGOLQJ� FRQVWUXFWV� UHTXLUHG� IRU�

GLIIHUHQW�W\SHV�RI�VHUYLFH�FRPSRVLWLRQ��$�FURVV��;��LQ�WKH�

WDEOH�LQGLFDWHV�WKH�SRVVLEOH�PHVVDJH�GHSHQGHQF\�UHTXLUHG�

WR�VSHFLI\�IRU�D�SDUWLFXODU�FRQVWUXFW��)RU�H[DPSOH��LQ�FDVH�



�

� ��

RI�VHT$OW� W\SH�RI�FRPSRVLWLRQ��PHVVDJH�PDSSLQJ�PD\�EH�

QHHGHG�� 7KH� EDVLF� FRPSRVLWLRQ� W\SHV� WRJHWKHU� ZLWK�

PHVVDJH�GHSHQGHQF\�KDQGOLQJ�FRQVWUXFWV�SURYLGH�D�VRXQG�

EDVLV� IRU� IRUPLQJ� WKH� FRPSRVLWLRQ� ORJLF� LQ� D� VHUYLFH�

FRPSRQHQW��

�

� 0HVVDJH�

6\QWKHVLV�

0HVVDJH�

'HFRPSRVLWLRQ�

0HVVDJH�

0DSSLQJ�

6HTX� ;� ;� ;�

6HTX$OW� � � ;�

3DUD:LWK6\Q� ;� ;� ;�

3DUD$OW� � � ;�

&RQGLWLRQ� � � ;�

:KLOH'R� � � ;�

7DEOH����0HVVDJH�KDQGOLQJ�LQ�FRPSRVLWLRQ�W\SHV�

6HUYLFH�FRPSRQHQW�FODVV�GHILQLWLRQ��

7R� EH� DEOH� WR� UHXVH� DQG� VSHFLDOL]H� VHUYLFH�

FRPSRQHQWV��ZH�VSHFLI\�VHUYLFH�FRPSRQHQWV�DV�FODVVHV��,Q�

)LJXUH���EHORZ�ZH�GHILQH�D�VHUYLFH�FRPSRQHQW�FODVV�IRU�D�

VHUYLFH� WUDYHO3ODQ�� :H� DVVXPH� WKDW� D� WUDYHO� SODQ� LV� D�

FRPSRVLWH� VHUYLFH� ZKLFK� FRPELQHV� WKUHH� VHUYLFHV�

KRWHO%RRNLQJ�� WLFNHW5HVHUYDWLRQ�� DQG� VLJKW6HHLQJ�

ZKLFK� DUH� SURYLGHG� E\� KRWHO%RRNLQJ3URYLGHU��

WLFNHW5HVHUYDWLRQ3URYLGHU�� DQG� VLJKW6HHLQJ3URYLGHU�
UHVSHFWLYHO\�� DQG� SUHVXPDEO\� KDYH� WKHLU� RZQ� LQSXW� DQG�

RXWSXW� PHVVDJHV� DQG� RSHUDWLRQV� GHILQHG� LQ� WKHLU� VHUYLFH�

FRPSRQHQW� FODVVHV�� $OO� WKH� PHVVDJH� W\SHV� DUH� GHILQHG� LQ�

WKHLU� ;0/� 6FKHPDV�� $� VHUYLFH� FRPSRQHQW� FDQ� EH�

VSHFLILHG�LQ�WZR�LVRPRUSKLF�IRUPV��$�FODVV�GHILQLWLRQ�DQG�

DQ� ;0/�:6'/� VSHFLILFDWLRQ� WKDW� FRUUHVSRQGV� DQG�

FRQIRUPV� WR� WKH� FODVV� GHILQLWLRQ� RI� D� VHUYLFH� FRPSRQHQW�

DQG�LV�XVHG�WR�LPSOHPHQW�WKH�FODVV��7KH�FODVV�GHILQLWLRQ�RI�

D� ZHE� VHUYLFH� LV� XVHG� IRU� GLVFRYHU\�� UHXVH�� H[WHQVLRQ��

VSHFLDOL]DWLRQ�� DQG� YHUVLRQLQJ� SXUSRVHV�� ZKHUHDV� LWV�

FRUUHVSRQGLQJ�;0/�:6'/�IRUP�LV�XVHG�IRU�FRQVWUXFWLRQ�

SXUSRVHV�� PHVVDJH� H[FKDQJH�� VHUYLFH� LQYRFDWLRQ� DQG�

FRPPXQLFDWLRQ� DFURVV� WKH� QHWZRUN�� $� FRPSOHWH�

;0/�:6'/� VSHFLILFDWLRQ� RI� WKLV� H[DPSOH� FDQ� EH� IRXQG�

LQ� >�@�� ,Q� WKH� QH[W� VXEVHFWLRQ� ZH� ZLOO� DQDO\]H� YDULRXV�

DVSHFWV� LQ� WKH� VHUYLFH� FRPSRQHQW� FODVV� IRU� UHXVH� DQG�

VSHFLDOL]DWLRQ���

VHUYLFH&RPSRQHQW&ODVV�7UDYHO3ODQ�^��
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)LJ�����$�6HUYLFH�&RPSRQHQW�&ODVV�'HILQLWLRQ��

5(86(�$63(&76�,1�6(59,&(�&20321(176��

7KHUH�DUH�ILYH�UHXVH�DQG�VSHFLDOL]DWLRQ�DVSHFWV�EDVHG�

RQ� WKH� VHUYLFH� FRPSRQHQW� FODVV� GHILQLWLRQ� LQ� )LJXUH� ���

'HILQLWLRQ��&RQVWUXFWLRQ��3URYLGHUV��0HVVDJH+DQGOLQJ��

DQG�WKH�VHUYLFH�FRPSRQHQW�FODVV�LWVHOI��,Q�WKH�IROORZLQJ�ZH�

ZLOO�GLVFXVV�WKH�SRVVLEOH�ZD\V�RI�UHXVLQJ�DQG�VSHFLDOL]LQJ�

D� VHUYLFH� FRPSRQHQW� FODVV�� DQG� WKH� UHTXLUHPHQWV� LQ� WKH�

VSHFLILFDWLRQ���

�

7R� LOOXVWUDWH� WKH� ILUVW� IRXU� DVSHFWV� OHW� XV� ORRN� DW� WKH�

IROORZLQJ� H[DPSOH�� 6XSSRVH� D� VSHFLILF� WUDYHO� SODQQLQJ�

VHUYLFH�LQFOXGHV�D�IRXUWK�VHUYLFH�5HVWDXUDQW%RRNLQJ�WKDW�

FDQ�EH�GRQH� LQ�SDUDOOHO�ZLWK�RWKHUV�� ,QVWHDG�RI�GHILQLQJ�D�

QHZ� FRPSRVLWH� VHUYLFH� IURP� VFUDWFK�� ZH� FDQ� H[WHQG� WKH�

VHUYLFH� FRPSRQHQW� FODVV� LQ� )LJXUH� �� E\� LQWURGXFLQJ� D�

VXEFODVV�$GG7UDYHO3ODQ�� LQ� ZKLFK� WKH� FRQVWUXFWLRQ�F�� LV�

DGGHG�WR�WKH�&RQVWUXFWLRQ�VHFWLRQ�DQG�D�SURYLGHU�IRU�WKH�

QHZ� VHUYLFH� LQ� WKH�3URYLGHUV� VHFWLRQ��:H�DOVR�RYHUZULWH�

WKH� FRQWHQW� RI� WKH� 0HVVDJH+DQGOLQJ� VHFWLRQ� WR� LQFOXGH�

WKH� LQSXW� DQG� RXWSXW� PHVVDJHV� UHVXOWV� RI� WKH�

5HVWDXUDQW%RRNLQJ� VHUYLFH� LQ� WKH� GHFRPSRVLWLRQ� DQG�

V\QWKHVL]LQJ� SURFHVV�� 7KH� H[WHQGHG� FODVV� GHILQLWLRQ� LV�

GHSLFWHG�LQ�)LJXUH����

�

VHUYLFH&RPSRQHQW&ODVV�$GG7UDYHO3ODQ�

6XEFODVV2I�7UDYHO3ODQ�^��
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)LJ�����$�6HUYLFH�&RPSRQHQW�&ODVV�'HILQLWLRQ��

6HUYLFH�&RPSRQHQW�5HXVH�DQG�6SHFLDOL]DWLRQ��

6LQFH� D� VHUYLFH� FRPSRQHQW� LV� VSHFLILHG� DV� D� FODVV�� LW�

FDQ�EH�UHXVHG�ZKHQHYHU�D� VHUYLFH� LV� UHTXLUHG��,I�DQ\�SDUW�

RI� WKH� VHUYLFH� FRPSRQHQW� LV� XVHG�� H�J��� LWV� PHVVDJHV� DQG�

RSHUDWLRQV��WKHQ�WKH\�KDYH�WR�EH�SUHIL[HG�ZLWK�WKH�QDPH�RI�

WKH� VHUYLFH� FRPSRQHQW�� $V� LOOXVWUDWHG� DERYH�� RYHUULGLQJ�

DQG� H[WHQGLQJ� DQ\� VHUYLFH� FRPSRQHQW� DVSHFWV� LV� D�

VSHFLDOL]DWLRQ� RI� D� VHUYLFH� FRPSRQHQW�� 7KH� NH\ZRUG�

6XEFODVV2I� PHDQV� WKDW� WKH� GHILQLQJ� VHUYLFH� FRPSRQHQW�

FODVV� LQKHULWV� DOO� WKH� DVSHFWV� IURP� WKH� VXSHU� VHUYLFH�

FRPSRQHQW�FODVV��H[FHSW�WKH�SRLQWV�WKDW�DUH�UHGHILQHG�DQG�

PRGLILHG� LQ� WKH� VXEFODVV�� $Q\� QHZ� QDPHV� LQWURGXFHG� LQ�

DQ\�DVSHFWV�IRU�WKH�VXEFODVV�VHUYLFH�FRPSRQHQW��ZKLFK�DUH�

QRW� GHILQHG� LQ� WKH� VXSHUFODVV�� DUH� WUHDWHG� DV� H[WHQVLRQ�

DVSHFWV� WR� WKH�VXSHUFODVV��$OO� WKH�QDPHV�DSSHDULQJ� LQ� WKH�

VXEFODVV��ZKLFK�DUH�DOVR�XVHG�LQ�WKH�VXSHUFODVV��DUH�WUHDWHG�

DV� RYHUZULWLQJ� RI� WKH� VDPH� DVSHFW� GHILQLWLRQV� LQ� WKH�

VXSHUFODVV���

6(59,&(�&20321(17�&/$66�/,%5$5<��

6HUYLFH� FRPSRQHQW� FODVVHV� DUH�XVHG� DV� D� PHFKDQLVP�

IRU� SDFNDJLQJ�� UHXVLQJ�� VSHFLDOL]LQJ�� H[WHQGLQJ� DQG�

YHUVLRQLQJ� ZHE� VHUYLFHV� �RU� VHUYLFH� FRPSRQHQWV��� ,Q� WKLV�

VHFWLRQ�� ZH� ZLOO� GLVFXVV� KRZ� VHUYLFH� FRPSRQHQWV� DUH�

FUHDWHG�DQG�KRZ�WKH\�DUH�XVHG�LQ�ZHE�VHUYLFH�FRPSRVLWLRQ�

EDVHG�DSSOLFDWLRQ�GHYHORSPHQW���

6HUYLFH�FRPSRQHQW�FUHDWLRQ��

7KHUH� DUH� JHQHUDOO\� WZR� DSSURDFKHV� IRU� FUHDWLQJ�

VHUYLFH�FRPSRQHQWV���

�

�� &RQYHUWLQJ�IURP�D�:6'/�;0/�VSHFLILFDWLRQ��LQ�

WKLV� FDVH�� D� SXEOLVKHG� :6'/� ZHE� VHUYLFH� RU� D�

;0/�EDVHG�VHUYLFH�FRPSRVLWLRQ��H�J��� LQ�%3(/��

LV� FRQYHUWHG� LQWR� DQ� HTXLYDOHQW� REMHFW�RULHQWHG�

QRWLRQ� �FODVV�� DV� LOOXVWUDWHG� LQ� WKH� SUHYLRXV�

VHFWLRQ�� $Q\� NLQG� RI� ZHE� VHUYLFH� �FRPSRVLWH� RU�

QRW�� FDQ� EH� UHSUHVHQWHG� DQG� VWRUHG� DV� D� VHUYLFH�

FRPSRQHQW�FODVV�SURYLGHG�E\�DQ�RUJDQL]DWLRQ�DQG�

FDQ� EH� XVHG� LQ� WKH� GHYHORSPHQW� RI� GLVWULEXWHG�

DSSOLFDWLRQV��

�� 'HILQLQJ� D� VHUYLFH� FRPSRQHQW� FODVV� IURP�
VFUDWFK��LQ�ZKLFK�FDVH�WKHUH�DUH�WZR�VFHQDULR���

�

• 'HILQLQJ� D� FRQFUHWH� VHUYLFH� FRPSRQHQW�

FODVV�� L�H�� DOO� WKH� DVSHFW� HOHPHQWV� LQ� WKH�

VHUYLFH�FRPSRQHQW�DUH�SURYLGHG��'HILQLWLRQV��

&RQVWUXFWLRQ�� 0HVVDJH+DQGOLQJ�� SRVVLEO\�

VHUYLFH� SURYLGHUV� DV� ZHOO�� 7KH� H[DPSOH� LQ�

)LJXUH���LV�D�FRQFUHWH�FODVV���

• 'HILQLQJ� DQ� DEVWUDFW� VHUYLFH� FRPSRQHQW�

FODVV�� L�H��� RQO\� 'HILQLWLRQV� DVSHFWV� DUH�

VSHFLILHG� LQ� WKH� DEVWUDFW� FODVV�� &RQFUHWH�

VHUYLFH� FRPSRQHQW� FODVVHV� FDQ� EH� XVHG� WR�

LPSOHPHQW�WKH�DEVWUDFW�FODVVHV��)RU�H[DPSOH��

ZH�FDQ�GHILQH�DQ�DEVWUDFW�VHUYLFH�FRPSRQHQW�

FODVV�DV�IROORZHG���

�

VHUYLFH&RPSRQHQW&ODVV�D7UDYHO3ODQ�$EVWUDFW��^��
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7KHUH� DUH� WZR� ZD\V� WR� UHDOL]H� DQ� DEVWUDFW� FODVV� E\�

FRQFUHWH� FODVVHV�� ���� GHILQLQJ� FRQFUHWH� FODVVHV� DV� WKH�

VXEFODVV�RI� WKH�DEVWUDFW�FODVVHV��7KH�H[DPSOH� LQ�)LJXUH���

FDQ�EH�GHILQHG�DV�D�VXEFODVV�RI�WKH�DERYH�DEVWUDFW�FODVV��,Q�

WKLV� FDVH�� WKH� FRQFUHWH� VXEFODVVHV� QRW� RQO\� UHDOL]H� WKH�

DEVWUDFW� FODVV�� EXW� DOVR� FDQ� H[WHQG� WKH� GHILQLWLRQ�� IRU�

LQVWDQFH��DGGLQJ�PRUH�RSHUDWLRQV���

�

���� 'HILQLQJ� FRQFUHWH� FODVVHV� E\� LPSOHPHQWLQJ� WKH�

DEVWUDFW� FODVV�� 6LPLODU� WR� -DYD�� LQ� WKLV� FDVH�� ZH� FDQ� KDYH�

VHYHUDO� VHUYLFH� FRPSRQHQW� FODVVHV� LPSOHPHQW� WKH� VDPH�

DEVWUDFW� FODVV�� :H� FDQ� DOVR� KDYH� D� VLQJOH� VHUYLFH�

FRPSRQHQW� FODVV� LPSOHPHQWV� VHYHUDO� DEVWUDFW� VHUYLFH�

FRPSRQHQW� FODVV�� )RU� H[DPSOH�� ZH� FDQ� GHILQH� WKH�

IROORZLQJ� WZR�FRQFUHWH� VHUYLFH� FRPSRQHQW� FODVVHV� ZKLFK�

LPSOHPHQWV�WKH�DEVWUDFW�FODVV�D7UDYHO3ODQ���

�

VHUYLFH&RPSRQHQW&ODVV�'RPHQVWLF7UDYHO3ODQ�

LPSOHPHQWV�D7UDYHO3ODQ�^��

`��

VHUYLFH&RPSRQHQW&ODVV�,QWHUQDWLRQDO7UDYHO3ODQ�

LPSOHPHQWV�D7UDYHO3ODQ�^��

`��

,Q�WKLV�FDVH��WKH�WZR�FRQFUHWH�FODVVHV�KDYH�WR�KDYH�WKH�

VDPH�'HILQLWLRQV�DV�WKH�DEVWUDFW�FODVV��$GGLWLRQDO�ELQGLQJ�

UXOHV�QHHG�WR�EH�VSHFLILHG�VR�WKDW�WKH�V\VWHP�NQRZV�ZKLFK�

LPSOHPHQWDWLRQ� WR� SLFN� XS� DW� UXQ� WLPH� ZKHQ� WKH� DEVWUDFW�

FODVV�LV�XVHG���

6HUYLFH�FRPSRQHQW�FODVV�OLEUDU\�DQG�UHSRVLWRU\��

7KH�VHUYLFH�FRPSRQHQW�FODVV�OLEUDU\�LV�D�FROOHFWLRQ�RI�

JHQHUDO�SXUSRVH�DQG�VSHFLDOL]HG�FODVVHV�LPSOHPHQWLQJ�WKH�

SULPLWLYHV� DQG� FRQVWUXFWV� GLVFXVVHG� LQ� WKH� SUHYLRXV�

VHFWLRQ�� &ODVVHV� LQ� WKH� VHUYLFH� FRPSRQHQW� OLEUDU\� DFW� DV�



�
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DEVWUDFW�GDWD� W\SHV� L�H��� WKH\� FDQQRW�EH� LQVWDQWLDWHG��7KH\�

SURYLGH�EDVLF�FRQVWUXFWV�DQG�IXQFWLRQDOLW\�WKDW�FDQ�EH�XVHG�

WR� FUHDWH� VHUYLFH� FRPSRQHQW� FODVVHV�� 7KH� VHUYLFH�

FRPSRQHQW�OLEUDU\�FODVVHV�FDQ�EH�FDWHJRUL]HG�DV�IROORZHG���

�

�� 6HUYLFH� FRPSRQHQW� FUHDWLRQ� FODVVHV�� WKHVH�

FODVVHV� DUH� XVHG� IRU� FUHDWLQJ� VHUYLFH� FRPSRQHQW�

FODVVHV� RXW� RI� :6'/�;0/� VSHFLILFDWLRQV��

6HUYLFH� FRPSRQHQW� FODVVHV� IRU� UHJLVWHUHG� ZHE�

VHUYLFHV� GHILQHG� LQ� :6'/� ZLOO� EH� FUHDWHG� E\�

XVLQJ� WKH� FRQVWUXFWLRQ� FODVVHV�� L�H��� WKH�

'HILQLWLRQV��&RQVWUXFWLRQ��0HVVDJH+DQGOLQJ��DQG�

3URYLGHUV� ZLOO� EH� JHQHUDWHG� IRU� WKH� VHUYLFH�

FRPSRQHQW�FODVVHV���

�� 6HUYLFH� FRPSRQHQW� FRQVWUXFWLRQ� FODVVHV�� WKHVH�

FODVVHV� SURYLGH� WKH� VHPDQWLFV� DQG� IXQFWLRQV� WR�

LPSOHPHQW� WKH� FRPSRVLWLRQ� FRQVWUXFWV� GLVFXVVHG�

LQ�WKH�SUHYLRXV�VHFWLRQ���

7KHVH� FODVVHV� DUH�� 6HTX�� 6HT$OW�� 3DUD:LWK6\Q��

3DUD$OW�� ,I(OVH�� DQG� :KLOH'R�� 7KH� FRQVWUXFWLRQ�

FODVVHV� DUH� XVHG� IRU� EXLOGLQJ� QHZ� VHUYLFH�

FRPSRQHQWV���

�

7KH� VHUYLFH� FRPSRQHQW� FODVV� UHSRVLWRU\� KDV� D�

FROOHFWLRQ�RI� FRQFUHWH� VHUYLFH� FRPSRQHQW� FODVVHV�� VHUYLFH�

FRPSRQHQW�DSSOLFDWLRQ�FODVVHV��7KH�H[DPSOH�LQ�)LJXUH���LV�

D� VHUYLFH� FRPSRQHQW� DSSOLFDWLRQ� FODVV�� $OO� WKH� FODVVHV�

VWRUHG� LQ� WKH� UHSRVLWRU\� DOVR� KDYH� :6'/� ZHE� VHUYLFH�

GHVFULSWLRQ� SXEOLVKHG� LQ� 8'',�� IRU� LQVWDQFH�� 7KHUHIRUH�

WKH\� FDQ� EH� VHDUFKHG� DQG� GLVFRYHUHG�� 'HYHORSLQJ� ZHE�

VHUYLFH�RULHQWHG�DSSOLFDWLRQV�EHFRPHV�D�MRE�RI�UHXVLQJ�DQG�

VSHFLDOL]LQJ� VHUYLFH� FRPSRQHQW� DSSOLFDWLRQ� FODVVHV�� 7KH�

YDULRXV� W\SHV� RI� VHUYLFH� FRPSRQHQW� FODVVHV� DQG� WKHLU�

UHODWLRQVKLSV�DUH�VXPPDUL]HG�LQ�)LJXUH����

�

�

)LJ�����6HUYLFH�&RPSRQHQW�&ODVVHV�

6(59,&(�&20321(17�,03/(0(17$7,21�

7R� WHVW� DQG� GHPRQVWUDWH� UHXVH� DQG� VSHFLDOL]DWLRQ� RI�

ZHE�VHUYLFH�FRPSRVLWLRQV�WKURXJK�VHUYLFH�FRPSRQHQWV�ZH�

GHYHORSHG� WKH� 6HUYLFH&RP� WRRO�� 6HUYLFH&RP� LV� D� -DYD�

EDVHG� LPSOHPHQWDWLRQ� RI� WKH� ZHE� VHUYLFH� FRPSRVLWLRQ�

SKDVH� PRGHO� >�@�� DV� GHSLFWHG� LQ� )LJXUH� ��� 7KLV� PRGHO�

SURYLGHV� D� KLJK�OHYHO� GHVFULSWLRQ� RI� WKH� ZHE� VHUYLFH�

FRPSRVLWLRQ� SURFHVV�� 6HUYLFH&RP� XWLOL]HV� WKH� VHUYLFH�

FRPSRQHQW� PHFKDQLVP� DV� LWV� XQGHUO\LQJ� PHFKDQLVP� WR�

VXSSRUW� WKLV� PRGHO�� )RU� WKLV� SXUSRVH� D� 6HUYLFH�

&RPSRVLWLRQ� 6SHFLILFDWLRQ� /DQJXDJH� �6&6/�� KDV� EHHQ�

GHYHORSHG� �VHH� >�@� IRU� WKH� V\QWD[��� ,Q� WKLV� ODQJXDJH� D�

VHUYLFH�FRPSRQHQW�SUHVHQWV�D�VLQJOH�SXEOLF�LQWHUIDFH�WR�WKH�

RXWVLGH�ZRUOG�LQ�WHUPV�RI�D�XQLIRUP�UHSUHVHQWDWLRQ�RI�WKH�

IHDWXUHV� ZLWK� H[SRUWHG� IXQFWLRQDOLW\� RI� LWV� FRQVWLWXHQW�

VHUYLFHV�� ,QWHUQDOO\� LW� VSHFLILHV� D� VHW� RI� ZHE� VHUYLFHV��

ZKLFK�DUH�FKRUHRJUDSKHG� LQ� D�SDUWLFXODU�PDQQHU��$FWLYLW\�

FRQVWUXFWV�UHSUHVHQW�WKHVH�FRQVWLWXHQW�VHUYLFHV�WKURXJK�WKH�

XVH� RI� QDPH� DQG� GHVFULSWLRQ� FKDUDFWHULVWLFV�� 7R� ELQG�

DFWLYLWLHV� WR� SDUWLFXODU� ZHE� VHUYLFH� SURYLGHUV� ELQGLQJ�

FRQVWUXFWV� FDQ� EH� DWWDFKHG� WR� DFWLYLW\� FRQVWUXFWV�� 7KHVH�

ELQGLQJV� XWLOL]H� LQIRUPDWLRQ� GHILQHG� LQ� :6'/�� 7R� EH�

H[DFW�� WKH\� UHIHU� WR� D� VLQJOH� RSHUDWLRQ� RQ� D� SRUW� RI� D�

VHUYLFH� LQ� WKH� :6'/� LQWHUIDFH� RI� WKH� SURYLGHU��

$OWHUQDWLYHO\�� ELQGLQJV� PD\� SURYLGH� VHDUFK� FULWHULD� WR�

HQDEOH� WKH� ORFDWLQJ� RI� DSSURSULDWH� SURYLGHUV� GXULQJ�

UXQWLPH��IRU�H[DPSOH�LI�D�VXLWDEOH�SURYLGHU�LV�QRW�NQRZQ�WR�

WKH� XVHU��� &RQGLWLRQ� FRQVWUXFWV� PD\� EH� XVHG� LQ� FDVH� RI�

FRQGLWLRQDO� FRPSRVLWLRQV� WR� JRYHUQ� WKH� FRQWURO� IORZ�

ZLWKLQ�WKH�VHUYLFH�FRPSRQHQW��7R�H[SUHVV�GLIIHUHQW� IRUPV�

RI�DFWLYLW\�FKRUHRJUDSKLHV�6&6/�XWLOL]HV� WKH�FRPSRVLWLRQ�

W\SH� FRQVWUXFW�� 6XSSRUWHG� W\SHV� DUH� EDVHG� RQ� WKH� EDVLF�

VHUYLFH� FRQVWUXFWV� GHILQHG� LQ� VHFWLRQ� ���� DQG� LQFOXGH� ,I��

,I(OVH�� 3DUD:LWK6\QF�� 3DUD$OW�� 6HT$OW�� 6HT1R,QW��

6HT:LWK,QW�DQG�:KLOH'R��

�

,Q�WKH�IROORZLQJ�ZH�ILUVW�GHVFULEH�WKH�LPSOHPHQWDWLRQ�

RI� WKH� ZHE� VHUYLFH� FRPSRVLWLRQ� SKDVH� PRGHO� LQ�

6HUYLFH&RP��:H�WKHQ�GLVFXVV�WKH�6HUYLFH&RP�VXSSRUW�IRU�

UHXVH��H[WHQVLRQ�DQG�VSHFLDOL]DWLRQ��

:HE�VHUYLFH�FRPSRVLWLRQ�SKDVH�PRGHO�

$V� FDQ� EH� VHHQ� LQ� )LJXUH� �� WKH� ZHE� VHUYLFH�

FRPSRVLWLRQ� SKDVH� PRGHO� FRQVLVWV� RI� IRXU� SKDVHV�� WKH�

GHVFULSWLRQ��SODQQLQJ��EXLOGLQJ�DQG�LQYRFDWLRQ�SKDVH��:H�

EULHIO\� GLVFXVV� HDFK� SKDVH� ZLWK� UHJDUG� WR� LWV�

LPSOHPHQWDWLRQ�LQ�6HUYLFH&RP��

'HVFULSWLRQ�SKDVH�

,Q� WKH� 'HVFULSWLRQ� SKDVH� XVHUV� FDQ� VSHFLI\� ZHE�

VHUYLFH�FRPSRVLWLRQV��)RU�WKLV�SXUSRVH�6HUYLFH&RP�RIIHUV�

D�FRPSRVLWLRQ�GHVLJQHU��ZKLFK�SURYLGHV�D�YLVXDO�RULHQWHG�

GHYHORSPHQW�HQYLURQPHQW��$FWLYLW\��ELQGLQJ�DQG�FRQGLWLRQ�

FRQVWUXFWV� PD\� EH� GUDJJHG� DQG� GURSSHG� RQ� WKH� GHVLJQHU�

ZLQGRZ��&KDUDFWHULVWLFV�PD\�EH�VHW�DQG�HGLWHG�WKURXJK�WKH�

XVH� RI� SRSXS� GLDORJV�� ZKLFK� FDQ� EH� RSHQHG� E\� GRXEOH�

FOLFNLQJ�D�FRPSRVLWLRQ�FRQVWUXFW��$OWHUQDWLYHO\��FRQVWUXFWV�

PD\� EH� LQVHUWHG�� HGLWHG� DQG� UHPRYHG� WKURXJK� WKH� XVH� RI�

PHQXV�� $� VFUHHQVKRW� RI� WKH� FRPSRVLWLRQ� GHVLJQHU� LV�

SURYLGHG�LQ�)LJXUH���LQ�$SSHQGL[�$��

�
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3ODQQLQJ�SKDVH�

7KH� 3ODQQLQJ� SKDVH� LV� FRQFHUQHG� ZLWK� ELQGLQJ� WKH�

DFWLYLWLHV� LQ� WKH�VHUYLFH�FRPSRVLWLRQ� WR�FRQFUHWH� VHUYLFHV��

)RU� WKLV� SXUSRVH� 6HUYLFH&RP� RIIHUV� D� ZHE� VHUYLFH�

SURYLGHU� OLEUDU\� IDFLOLW\�� 7KLV� OLEUDU\� IDFLOLW\� FRQWDLQV�

ORFDOO\� NQRZQ� ZHE� VHUYLFH� SURYLGHUV�� ZKLFK� FDQ� DLG� WKH�

XVHU�LQ�FDVH�KH�GRHV�QRW�NQRZ�DQ�DSSURSULDWH�SURYLGHU�IRU�

DQ�DFWLYLW\�LQ�D�FRPSRVLWLRQ���L�H��WKH�:6'/�LQWHUIDFHV�DUH�

VWRUHG�RQ�WKH�ORFDO�V\VWHP���:HE�VHUYLFH�SURYLGHUV�PD\�EH�

DGGHG�DQG�UHPRYHG�IURP�WKH�OLEUDU\��$OVR��D�VHDUFK�RQ�WKH�

,QWHUQHW� FDQ� EH� SHUIRUPHG� WR� ORFDWH� VXLWDEOH� SURYLGHUV��

EDVHG� RQ� XVHU�VSHFLILHG� VHDUFK� FULWHULD�� $Q\� ORFDWHG�

SURYLGHUV�PD\�WKHQ�EH�DGGHG�WR�WKH�OLEUDU\��PDNLQJ�WKHP�

ORFDOO\�DYDLODEOH��)XUWKHUPRUH��SURYLGHU�IXQFWLRQDOLW\�PD\�

EH� WHVWHG� WKURXJK� D� TXLFN� LQYRFDWLRQ�� $V� VXFK�� WKH� ZHE�

VHUYLFH� SURYLGHU� OLEUDU\� LV� RI� JUHDW� KHOS� LQ� WKH� SODQQLQJ�

SKDVH�RI�WKH�ZHE�VHUYLFH�SURFHVV�PRGHO��)RU�D�VFUHHQVKRW�

RI�WKH�OLEUDU\�VHH�)LJXUH���LQ�$SSHQGL[�$��

�

,Q� FDVH� D� XVHU� GRHV� QRW� ZDQW� WR� VHDUFK� DQG� VHOHFW� D�

VHUYLFH� SURYLGHU� PDQXDOO\� 6HUYLFH&RP� LV� FDSDEOH� RI�

VHOHFWLQJ� DSSURSULDWH� SURYLGHUV� DXWRPDWLFDOO\� GXULQJ�

UXQWLPH�� )RU� WKLV� SXUSRVH� WKH� WRRO� XWLOL]HV� WKH� VHDUFK�

FULWHULD�VSHFLILHG�LQ�WKH�ELQGLQJ�FRQVWUXFW�V���

)LJ�����7KH�:HE�6HUYLFH�&RPSRVLWLRQ�3KDVH�0RGHO�

%XLOGLQJ�SKDVH�

7KH�%XLOGLQJ� SKDVH� LV�RI� HVVHQFH� LQ� WKH� ZHE� VHUYLFH�

FRPSRVLWLRQ� SKDVH� PRGHO�� ,W� FURVVHV� WKH� JDS� EHWZHHQ�

FRPSRVLWLRQ� VSHFLILFDWLRQ� DQG� DFWXDO� LQYRFDWLRQ�� ,Q� WKLV�

SKDVH�WKH�ZHE�VHUYLFH�FRPSRVLWLRQ�VSHFLILFDWLRQ�LV�XVHG�DV�

LQSXW� WR� JHQHUDWH� WKH� VHW� RI� -DYD� VRXUFH� DQG� FODVV� ILOHV�

UHTXLUHG�IRU�WKH�LQYRFDWLRQ�RI�WKH�FRPSRVLWLRQ��7KLV�VHW�RI�

ILOHV�FRPSULVH�RI�WKH�IROORZLQJ��

�

�� )LUVWO\��IRU�HDFK�DFWLYLW\�LQ�WKH�FRPSRVLWLRQ�D�VHW�

RI� -DYD� VRXUFH� DQG� FODVV� ILOHV� LV� FUHDWHG� IRU�

LQYRFDWLRQ�� 7KHVH� ILOHV� DUH� GHULYHG� IURP� WKH�

:6'/� GHILQLWLRQ� RI� WKH� VHUYLFH� SURYLGHU��

VSHFLILHG�LQ�WKH�ELQGLQJ�FRQVWUXFW�RI�WKH�DFWLYLW\��

)RU� HDFK� VHUYLFH� LQ� WKH� GHILQLWLRQ� D� FODVV� LV�

GHILQHG��DV�ZHOO�DV�IRU�WKH�SRUWV�RI�WKHVH�VHUYLFHV��

2SHUDWLRQV� DUH� UHSUHVHQWHG� DV� -DYD� PHWKRGV��

ZKHUHDV� IDXOWV� DUH� H[SUHVVHG� DV� H[FHSWLRQV��

$GGLWLRQDOO\�� ILOHV� DUH� JHQHUDWHG� WKDW� WUDQVODWH�

RSHUDWLRQ� LQYRFDWLRQV� IURP� DQG� WR� 62$3�

PHVVDJHV�WR�HQDEOH�;0/�EDVHG�LQYRFDWLRQ��

�

�� 6HFRQGO\�� D� VHW�RI� -DYD� VRXUFH� DQG�FODVV� ILOHV� LV�

FUHDWHG� IRU� WKH� ZHE� VHUYLFH� FRPSRVLWLRQ�� 7KHVH�

ILOHV�HQDEOH�WKH�LQYRFDWLRQ�RI�WKH�FRPSRVLWLRQ�LQ�

WKH�VSHFLILHG�PDQQHU��7KH�H[DFW�W\SHV�RI�ILOHV�WKDW�

DUH� JHQHUDWHG� GHSHQG� RQ� WKH� W\SH� RI� WKH�

FRPSRVLWLRQ��)RU�H[DPSOH��LI�D�FRPSRVLWLRQ�LV�RI�

WKH� W\SH� LI�� WKHQ� LWV� FRQGLWLRQ� FRQVWUXFWV� DUH�

PDSSHG� WR� VRXUFH� DQG� FODVV� ILOHV�� ,Q� FDVH� RI�

SDUDOOHO� FRPSRVLWLRQV� VRXUFH� DQG� FODVV� ILOHV� DUH�

JHQHUDWHG� WKDW� HQDEOH� WKH� LQYRFDWLRQ� RI� DQ�

DFWLYLW\�LQ�D�VHSDUDWH�WKUHDG�RI�H[HFXWLRQ��

�

�� 7KLUGO\��D�:6'/�GHILQLWLRQ� LV� JHQHUDWHG� IRU� WKH�

ZHE� VHUYLFH� FRPSRVLWLRQ�� 7KLV� GHILQLWLRQ�

IXQFWLRQV� DV� WKH� SXEOLF� LQWHUIDFH� RI� WKH�

FRPSRVLWLRQ��

,QYRFDWLRQ�SKDVH�

7KH� ,QYRFDWLRQ� SKDVH� GHDOV� ZLWK� WKH� H[HFXWLRQ� RI� D�

ZHE� VHUYLFH� FRPSRVLWLRQ� DQG� LWV� FRUUHVSRQGLQJ� UHVXOW�

KDQGOLQJ�� ,Q� PRVW� FDVHV� XVHUV� ZLOO� OLNHO\� ZDQW� WR�

LQFRUSRUDWH� WKH� FRPSRVLWLRQ¶V� IXQFWLRQDOLW\� LQ� FXVWRP�

PDGH� SURJUDPV�� ,Q� WKHVH� VLWXDWLRQV� WKH� GHYHORSPHQW� RI�

QLFH�� XVHU�IULHQGO\� LQWHUIDFHV� DUH� OHIW� WR� WKH� GHVLJQHUV� RI�

WKHVH�SURJUDPV��+RZHYHU��VRPH�XVHUV�PD\�VLPSO\�ZDQW�WR�

LQYRNH� WKH� VHUYLFH� RQFH� DQG� DUH� QRW� LQWHUHVWHG� DW� DOO� LQ�

VRIWZDUH�SURJUDP�GHYHORSPHQW��7KHVH�XVHUV�PD\�HPSOR\�

WKH� VWDQGDUG� LQWHUIDFHV� IRU� WKH� ZHE� VHUYLFH� FRPSRVLWLRQ��

ZKLFK� FDQ� EH� JHQHUDWHG� SULRU� WR� LQYRFDWLRQ�� $OWKRXJK�

WKHVH�LQWHUIDFHV�DUH�EDVLF��WKH\�SURYLGH�D�PHDQV�WR�WKH�XVHU�

WR� HQWHU� WKH� UHTXLUHG� LQSXWV� DQG� GLVSOD\� WKH� UHFHLYHG�

RXWSXWV�� :H� H[SHFW� WKDW� D� VWDQGDUG� IRU� EXLOGLQJ� ZHE�

VHUYLFH�XVHU�LQWHUIDFHV�EDVHG�RQ�:6'/�GHILQLWLRQV�ZLOO�EH�

GHYHORSHG� LQ� WKH� QHDU� IXWXUH�� ,I� WKLV� LV� WKH� FDVH�� WKHQ�

6HUYLFH&RP� ZLOO� EH� DGDSWHG� WR� LQFOXGH� VXSSRUW� IRU� WKLV�

VWDQGDUG��

6XSSRUW�IRU�UHXVH��H[WHQVLRQ�DQG�VSHFLDOL]DWLRQ�

5HXVH�� H[WHQVLRQ� DQG� VSHFLDOL]DWLRQ� RI� FRQVWUXFWV� LQ�

WKH� 'HVFULSWLRQ� SKDVH� LQ� 6HUYLFH&RP� LV� EDVHG� XSRQ� WKH�

XVH� RI� XQLTXH� QDPHV� DQG� QDPHVSDFHV�� 7KLV� FRPELQDWLRQ�

HQVXUHV�WKDW�D�UHIHUHQFH�WR�D�FRQVWUXFW�PD\�RQO\�UHIHU�WR�D�
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VLQJOH� FRQVWUXFW�� VLQFH� D� FRQVWUXFW� QDPH� PXVW� EH� XQLTXH�

ZLWKLQ� D� QDPHVSDFH� DQG� HDFK� FRPSRVLWLRQ� KDV� D� XQLTXH�

QDPHVSDFH��)RU� WKH� UHXVH�RI� FRQVWUXFWV� VLPSOH� UHIHUHQFHV�

FDQ� EH� XVHG�� ([WHQVLRQ� DQG� VSHFLDOL]DWLRQ� LV� VXSSRUWHG�

WKURXJK� WKH� XWLOL]DWLRQ� RI� EDVH� W\SHV�� :KHQ� VSHFLI\LQJ� D�

EDVH� W\SH� IRU� D� FRQVWUXFW� WKH� FKDUDFWHULVWLFV� RI� WKLV� EDVH�

FRQVWUXFW� DUH� LQKHULWHG� E\� WKH� VXE�FRQVWUXFW�� $GGLWLRQDO�

LQIRUPDWLRQ� LQ� WKH� VXE�FRQVWUXFW� QRW� SUHVHQW� LQ� WKH� EDVH�

FRQVWUXFW�H[WHQGV�WKH�EDVH�FRQVWUXFW��6LPLODUO\��LQ�FDVH�RI�

LQIRUPDWLRQ� WKDW� LV� SUHVHQW� LQ� ERWK� WKH� VXE� DQG� EDVH�

FRQVWUXFW� WKH� FKDUDFWHULVWLFV� RI� WKH� EDVH� FRQVWUXFW� DUH�

RYHUULGGHQ��,Q�6HUYLFH&RP�ERWK�UHIHUHQFHV�DQG�EDVH�W\SHV�

FDQ� EH� PDGH� WKURXJK� WKH� VHOHFWLRQ� RI� FRPSRVLWLRQ�

FRQVWUXFWV� IURP� WKH� ZHE� VHUYLFH� FRPSRVLWLRQ� OLEUDU\��

�6HH�)LJXUH���LQ�$SSHQGL[�$�IRU�D�VFUHHQVKRW��

�

,Q� VHFWLRQ� �� ZH� GLVWLQJXLVKHG� ILYH� DVSHFWV� RI� UHXVH��

H[WHQVLRQ� DQG� VSHFLDOL]DWLRQ� IRU� VHUYLFH� FRPSRQHQWV��

7DEOH���VKRZV�DQ�RYHUYLHZ�RI�WKH�6HUYLFH&RP�VXSSRUW�IRU�

HDFK�RI�WKHVH�W\SHV�WKURXJK�WKH�XVH�RI��DPRQJ�RWKHUV��WKH�

DERYH�GHVFULEHG�PHFKDQLVP�RI�UHIHUHQFHV�DQG�EDVH�W\SHV��

�

5HXVH�DVSHFW� 6XSSRUWHG�

'HILQLWLRQ� 3DUWO\�

&RQVWUXFWLRQ� <HV�

3URYLGHU� <HV�

0HVVDJH�KDQGOLQJ� 1R�

6HUYLFH�FRPSRQHQW� <HV�

7DEOH����6XSSRUW�IRU�UHXVH��H[WHQVLRQ�DQG�VSHFLDOL]DWLRQ�

�

$V�WDEOH���LOOXVWUDWHV�6HUYLFH&RP�VXSSRUWV�IRXU�RI�WKH�

ILYH� GHILQHG� UHXVH� DVSHFW�� :LWK� UHJDUG� WR� WKH� 'HILQLWLRQ�

DVSHFW�RSHUDWLRQV�PD\�EH�UHXVHG��H[WHQGHG�DQG�VSHFLDOL]HG�

WKURXJK� UHVSHFWLYHO\� WKH� UHXVH�� H[WHQVLRQ� DQG�

VSHFLDOL]DWLRQ�RI�WKH�:6'/�LQWHUIDFH�WKDW�LV�JHQHUDWHG�IRU�

WKH� ZHE� VHUYLFH� FRPSRVLWLRQ�� 6LQFH� PHVVDJH� FRQVWUXFWV�

DUH�QRW�XVHG� LQ�6HUYLFH&RP�� WKHUH� LV�QR�VXSSRUW� IRU� WKHLU�

UHXVH��H[WHQVLRQ�RU�VSHFLDOL]DWLRQ���

�

5HXVH�� H[WHQVLRQV� DQG� VSHFLDOL]DWLRQ� RI� EDVLF�

FRQVWUXFWLRQV� LQ� WKH� &RQVWUXFWLRQ� DVSHFW� LV� VXSSRUWHG��

&RPSRVLWLRQV�PD\�QRW�FRQWDLQ�RWKHU�FRPSRVLWLRQV�GLUHFWO\�

LQ� 6HUYLFH&RP�� EXW� UHIHUHQFHV� WR� VXFK� FRPSRVLWLRQV� FDQ�

EH� PDGH� WKURXJK� WKH� XVH� RI� DFWLYLW\� FRQVWUXFWV�� $V� VXFK��

UHXVH��H[WHQVLRQ�DQG�VSHFLDOL]DWLRQ�RI�EDVLF�FRQVWUXFWLRQV�

EHFRPHV� D� PDWWHU� RI� UHXVLQJ�� H[WHQGLQJ� DQG� VSHFLDOL]LQJ�

DFWLYLW\� FRQVWUXFWV�� $V� PHQWLRQHG� HDUOLHU� ELQGLQJ�

FRQVWUXFWV�DUH�XVHG� LQ�6HUYLFH&RP�WR�ELQG�DFWLYLWLHV� WR�D�

FHUWDLQ� ZHE� VHUYLFH� SURYLGHU�� 7KHVH� ELQGLQJ� FRQVWUXFWV�

PD\� EH� UHXVHG�� H[WHQGHG� DQG� VSHFLDOL]HG� LQ� D� VLPLODU�

IDVKLRQ� DV� DFWLYLW\� FRQVWUXFWV�� $V� VXFK�� UHXVH�� H[WHQVLRQ�

DQG� VSHFLDOL]DWLRQ� LQ� WKH� 3URYLGHU� DVSHFW� LV�

DFFRPPRGDWHG��)LQDOO\��VHUYLFH�FRPSRQHQW�DV�D�ZKROH�RU�

WKHLU� FRQVWUXFWV� FDQ� EH� UHXVHG�� H[WHQGHG� RU� VSHFLDOL]HG�

� � � � �

%HVLGHV�WKH�UHXVH��H[WHQVLRQ�DQG�VSHFLDOL]DWLRQ�LVVXHV�

RXWOLQHG� LQ� VHFWLRQ� �� 6HUYLFH&RP� HQDEOHV� D� IXUWKHU� IRUP�

RI� UHXVH� LQ� LWV� LPSOHPHQWDWLRQ� RI� WKH� EXLOGLQJ� SKDVH�� $V�

VWDWHG� LQ� WKH� GLVFXVVLRQ�� DW� WKLV� SKDVH� LW� SHUWDLQV� WR� WKH�

JHQHUDWLQJ� RI� -DYD� VRXUFH� DQG� FODVV� ILOHV� EDVHG� RQ� WKH�

VSHFLILHG� ZHE� VHUYLFH� FRPSRVLWLRQ� WR� HQDEOH� LWV�

LQYRFDWLRQ�� 7KHVH� ILOHV� DUH� UHIHUUHG� WR� DV� VHUYLFH�

FRPSRQHQW� DSSOLFDWLRQ� FODVVHV� LQ� VHFWLRQ� �� DQG� WKH\� DUH�

UHXVDEOH� LQ� WKH�EXLOGLQJ�SKDVH��7KHVH� ILOHV�FDQ�EH� UHXVHG�

LQ� FRPSRVLWLRQ� EXLOGLQJ�� � 6RXUFH� DQG� FODVV� ILOHV� IRU� D�

FRPSRVLWLRQ�ZLOO�EH�JHQHUDWHG�RQO\�LI�WKH\�DUH�QRW�DOUHDG\�

LQ�WKH�OLEUDU\��)RU�H[DPSOH��VXSSRVH�D�VHUYLFH�LV�LQYROYHG�

LQ�PXOWLSOH�FRPSRVLWLRQV�� LQVWHDG�RI�JHQHUDWLQJ�QHZ� ILOHV�

IRU�HDFK�FRPSRVLWLRQ�RQO\�RQH�VHW� ILOHV�ZLOO�EH�JHQHUDWHG�

DQG�LW�ZLOO�EH�UHXVHG�LQ�DOO�RWKHU�FRPSRVLWLRQV�WKLV�VHUYLFH�

LV�LQYROYHG�LQ��

�

)XUWKHUPRUH�� 6HUYLFH&RP� HQDEOHV� WKH� UHXVH� RI�

DSSOLFDWLRQ�FODVVHV�LQ�WZR�RWKHU�ZD\V������*HQHUDWHG�ILOHV�

FDQ�EH�XVHG�LQ�WKH�GHYHORSPHQW�RI�RWKHU�DSSOLFDWLRQV������

WKH� PHQWLRQHG� IXQFWLRQDOLW\� PD\� EH� H[WHQGHG� DQG�

VSHFLDOL]HG� LQ� DQ� REMHFW�RULHQWHG� IDVKLRQ� WKURXJK� WKH� XVH�

RI�-DYD�RYHUULGLQJ�DQG�LQKHULWDQFH�PHFKDQLVPV��+RZHYHU��

WKHVH� W\SHV�RI� UHXVH�DUH� LQ�RXU�RSLQLRQ�EHVW� IDFLOLWDWHG� LQ�

SURIHVVLRQDO� SURJUDPPLQJ� HQYLURQPHQWV� DQG� DUH� WKXV�

FRQVLGHUHG�WR�EH�RXWVLGH�WKH�VFRSH�RI�6HUYLFH&RP��

)LQDOO\��UHXVH�RI�WKH�JHQHUDWHG�SXEOLF�LQWHUIDFH�RI�WKH�

FRPSRVLWLRQ�LV�SRVVLEOH��)LUVWO\��WKH�:6'/�GHILQLWLRQ�PD\�

EH�LQFOXGHG�LQ�WKH�ZHE�VHUYLFH�SURYLGHU�OLEUDU\��PDNLQJ�LW�

DYDLODEOH� IRU� XVH� LQ� RWKHU� FRPSRVLWLRQV�� 6HFRQGO\�� WKH�

LQWHUIDFH� ILOH� FDQ� EH� SXEOLVKHG� LQ� IRU� H[DPSOH� DQ� 8'',�

UHJLVWU\� WR� PDNH� WKH� FRPSRVLWH� VHUYLFH¶V� IXQFWLRQDOLW\�

NQRZQ� WR� WKH� RXWVLGH� ZRUOG�� )RU� WKH� ODWWHU� SXUSRVH�

6HUYLFH&RP�RIIHUV�D�GHSOR\�PHFKDQLVP��7KLV�PHFKDQLVP�

HQDEOHV�WKH�SXEOLFDWLRQ�RI�WKH�QHZ��FRPSRVLWH�ZHE�VHUYLFH�

LQ� VWDQGDUG� ZHE� VHUYLFH� FRQWDLQHUV�� VXFK� DV� 7RPFDW� DQG�

-�((��
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6XE�W\SLQJ� DQG� LQKHULWDQFH� LV� ZLGHO\� VXSSRUWHG� LQ�

REMHFW�RULHQWHG� V\VWHPV�� +RZHYHU�� LQ� REMHFW�RULHQWHG�

V\VWHP�� WKH� FRQFHSWV� LQYROYHG� LQ� VXE�W\SLQJ� DQG�

LQKHULWDQFH� DUH� FODVVHV�� DWWULEXWHV�� DQG� PHWKRGV�� $V� ZH�

DQDO\]HG�LQ�WKLV�SDSHU�WKHUH�DUH�PRUH�DVSHFWV�LQ�D�VHUYLFH�

FRPSRQHQW� WR�EH�FRQVLGHUHG� IRU� UHXVH�DQG� VSHFLDOL]DWLRQ��

%30/�� ;3'/�� DQG� %3(/�:6� DUH� WKUHH� UHSUHVHQWLQJ�

VWDQGDUGV� IRU� ;0/�EDVHG� SURFHVV� GHILQLWLRQ� ODQJXDJHV��

%30/� LV� D� EORFN�VWUXFWXUHG� SURJUDPPLQJ� ODQJXDJH�� ,W�

VXSSRUWV� FRPSOH[� DFWLYLWLHV�� ZKLFK� UHIHU� WR� DFWLYLW\� VHWV��

7KH� FRQWURO� DQG� URXWLQJ� DUH� GHILQHG� ZLWKLQ� WKH� EORFNV��

6LQFH� D� FRPSOH[� DFWLYLW\� FDQ� DSSHDU� LQ� DQ� DFWLYLW\� VHW��

%30/�VXSSRUWV� QHVWLQJ� DQG� UHFXUVLYH�SURFHVV�GHILQLWLRQ��



�
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;3'/� RQ� WKH� RWKHU� KDQG� LV� D� JUDSK�VWUXFWXUHG� ODQJXDJH��

%HFDXVH�LW�RQO\�DOORZV�SURFHVV�GHILQLWLRQV�RQ�WKH�WRS�OHYHO��

WKHUH�LV�QR�VXSSRUW�IRU�QHVWHG�SURFHVVHV�LQ�;3'/��$FWLYLW\�

DWWULEXWHV�FDQ�EH�XVHG�LQ�;3'/�WR�VSHFLI\�WKH�UHVRXUFH�V��

UHTXLUHG� WR� SHUIRUP� WKH� DFWLYLW\�� 7KLV� H[SUHVVLRQ� ZLOO� EH�

HYDOXDWHG� DW� H[HFXWLRQ� WLPH� WR� GHWHUPLQH� WKH� UHVRXUFH�

UHTXLUHG�� 7KLV� IHDWXUH� LV� PLVVLQJ� LQ� %30/� DQG� %3(/��

%3(/�:6� LV� D� EORFN�VWUXFWXUH� SURJUDPPLQJ� ODQJXDJH��

ZKLFK�DOORZV�UHFXUVLYH�EORFN�EXW�GRHV�QRW�VXSSRUW�QHVWHG�

SURFHVV�GHILQLWLRQ��%3(/�:6�LV�GHVLJQHG�VSHFLILFDOO\�IRU�

ZHE� VHUYLFH� RUFKHVWUDWLRQ�� +RZHYHU�� QRQH� RI� WKH�

SURSRVLQJ� VWDQGDUGV� KDV� DGGUHVVHG� WKH� LVVXH� RI� VHUYLFH�

FRPSRVLWLRQ� UHXVH�DQG�VSHFLDOL]DWLRQ��6RPH�VLPLODU�ZRUN�

KDV� EHHQ� GRQH� LQ� WKH� DUHD� RI� ZRUN� FODVV� LQKHULWDQFH�� >�@�

SUHVHQWHG� D� IUDPHZRUN� WR� DQDO\]H� WKH� UHTXLUHPHQWV� IRU�

VXSSRUWLQJ� ZRUN� FODVV� LQKHULWDQFH�� 'LIIHUHQW� SHUVSHFWLYHV�

RI�LQKHULWDQFH�ZHUH�GLVFXVVHG�DQG�D�ZRUN�FODVV�GHILQLWLRQ�

ODQJXDJH�LV�SURSRVHG��,Q�>�@�WKH�DXWKRUV�SUHVHQWHG�D�ZRUN�

FODVV�VSHFLILFDWLRQ��,W�FRQVLVWV�RI�D�VHW�RI�REMHFW�FODVVHV�DV�

ZHOO� DV� D� VHW� RI� UXOHV�� 6XEFODVV� DQG� LQKHULWDQFH� LV�

VXSSRUWHG��DW�OHDVW�SDUWLDOO\��>��@�GHVFULEHG�D�V\VWHP�FDOOHG�

72:(��,W�LPSOHPHQWV�D�VHW�RI�FODVVHV��ZKLFK�SURYLGH�WKH�

EDVLF� PHFKDQLVP� IRU� ZRUN� H[HFXWLRQ�� 1RUPDO� ZRUN�

FODVVHV� FDQ� WKHQ�EH�GHYHORSHG� WKURXJK� LQKHULWDQFH�RI� WKH�

IXQFWLRQDOLW\� RI� WKHVH� EDVLF� FODVVHV�� $OWKRXJK� DOO� WKHVH�

ZRUN�DUH�UHOHYDQW�� WKH�EDVLF�GLIIHUHQFH�EHWZHHQ�WKH�ZRUN�

GRQH�LQ�WKH�ZRUN�DQG�ZKDW�ZH�DUH�SURSRVLQJ�LQ�WKLV�SDSHU�

LV� WKDW� DOO� WKH� DVSHFWV� LQ� WKH� VHUYLFH� FRPSRQHQW� FODVV� DUH�

WKH� UHXVH�SRLQW�� WKH\� FDQ�EH� UHIHUUHG� WR� LQVLGH�RU�RXWVLGH�

WKH� FODVV� GHILQLWLRQ�� FRQVHTXHQWO\� WKH\� DUH� WKH� SRLQWV�

ZKLFK� FDQ� EH� VSHFLDOL]HG� DQG� RYHUULGH� EHFDXVH� DVSHFW�

HOHPHQWV�DUH�XQLTXHO\�ODEHOHG���

6800$5<��

,Q� WKLV� SDSHU�� ZH� SUHVHQW� D� IUDPHZRUN� IRU� DQDO\]LQJ�

WKH� LVVXHV� DURXQG� ZHE� VHUYLFH� FRPSRVLWLRQ� UHXVH� DQG�

VSHFLDOL]DWLRQ�� 7KH� FRQFHSW� VHUYLFH� FRPSRQHQW� LV�

SURSRVHG�� ZKLFK� LV� XVHG� DV� D� SDFNDJLQJ� PHFKDQLVP� IRU�

FRPSRVLQJ�ZHE�VHUYLFHV��2QFH�VHUYLFH�FRPSRQHQW�FODVVHV�

DUH�GHILQHG�� WKH\�FDQ�EH� UHXVH�DQG�VSHFLDOL]HG�E\�DGGLQJ�

DQG� RYHUULGLQJ� WKH� GHILQLWLRQV� RI� WKH� VHUYLFH� FRPSRQHQW�

DVSHFWV�� 6XEVHTXHQWO\� ZH� GLVFXVV� 6HUYLFH&RP�� DQ�

LPSOHPHQWDWLRQ� RI� WKH� VHUYLFH� FRPSRQHQW� PHFKDQLVP��

ZKLFK� HQDEOHV� FRPSRVLWLRQ� GHYHORSPHQW�� UHXVH� DQG�

VSHFLDOL]DWLRQ�� DV� VXFK� FRYHULQJ� WKH� ZHE� VHUYLFH�

FRPSRVLWLRQ�SKDVH�PRGHO��

5()(5(1&(6��

�����>�@� )�� &XUEHUD�� <�� *RODQG�� -�� .OHLQ�� )�� /H\PDQQ�� '��

5ROOHU�� 6�� 7KDWWH�� 6�� :HHUDZDUDQD�� �%XVLQHVV� 3URFHVV�

([HFXWLRQ�/DQJXDJH�IRU�:HE�6HUYLFHV���-XO\�����������

KWWS���ZZZ�����LEP�FRP�GHYHORSHUZRUNV�ZHEVHUYLFHV��

OLEUDU\�ZV�ESHO��

�����>�@� %XVLQHVV� 3URFHVV� 0RGHOOLQJ� ,QLWLDWLYH�� �%XVLQHVV�

3URFHVV�0RGHOLQJ�/DQJXDJH���KWWS���ZZZ�ESPL�RUJ�

�����>�@�:RUNIORZ�0DQDJHPHQW�&RDOLWLRQ��³;0/�3URFHVV�

'HILQLWLRQ�/DQJXDJH´��0D\�����������

KWWS���ZZZ�ZIPF�RUJ�VWDQGDUGV�GRFV��[SGO���������SGI��

�����>�@�)��/H\PDQQ���:HE�6HUYLFH�)ORZ�/DQJXDJH����������

KWWS���ZZZ�LEP�FRP�VRIWZDUH�VROXWLRQV�ZHEVHUYLFHV�SGI��

:6)/�SGI�

�����>�@� (�� &KULVWHQVHQ�� )�� &XUEHUD�� *�� 0HUHGLWK�� 6��

:HHUDZDUDQD��³�:HE�6HUYLFH�'HVFULSWLRQ�/DQJXDJH´�����

0DUFK�������KWWS���ZZZ�Z��RUJ�75�ZVGO�

�����>�@� -�� <DQJ�� 0�3�� 3DSD]RJORX�� :�-�� Y�G� +HXYHO��

�7DFNOLQJ�WKH�&KDOOHQJHV�RI�6HUYLFH�&RPSRVLWLRQ���,&'(�

5,'(� ZRUNVKRS� RQ� (QJLQHHULQJ� (�&RPPHUFH�(�

%XVLQHVV��6DQ�-RVH��86$�������

�����>�@� -�� <DQJ�� 0�3�� 3DSD]RJORX�� �:HE� &RPSRQHQWV�� $�

6XEVWUDWH� IRU� :HE� 6HUYLFH� 5HXVH� DQG� &RPSRVLWLRQ���

3URFHHGLQJV�RI���WK�&RQIHUHQFH�RQ�$GYDQFHG�,QIRUPDWLRQ�

6\VWHPV�(QJLQHHULQJ��&$L6(�����7RURQWR��0D\��������

�����>�@�&��%XVVOHU���:RUN�&ODVV�,QKHULWDQFH�DQG�'\QDPLF�

:RUN� &ODVV� %LQGLQJ��� 3URFHHGLQJV� RI� WKH� :RUNVKRS�

6RIWZDUH�$UFKLWHFWXUHV�IRU�%XVLQHVV�3URFHVV�0DQDJHPHQW�

DW�WKH���WK�&RQIHUHQFH�RQ�$GYDQFHG�,QIRUPDWLRQ�6\VWHPV�

(QJLQHHULQJ��&$L6(�����+HLGHOEHUJ��*HUPDQ\��������

�����>�@� *�� .DSSHO�� 3�� /DQJ�� 6�� 5DXVFK�6FKRWW�� :��

5HWVFKLW]HJJHU�� �:RUN� 0DQDJHPHQW� %DVHG� RQ� 2EMHFWV��

5XOHV�� DQG� 5ROHV��� %XOOHWLQ� RI� WKH� 7HFKQLFDO� &RPPLWWHH�

RQ�'DWD�(QJLQHHULQJ��9RO������1R�����0DUFK�������

�����>��@� 0�3�� 3DSD]RJORX�� $�� 'HOLV�� $�� %RXJXHWWD\D�� 0��

+DJKMRR���&ODVV�/LEUDU\�6XSSRUW�IRU�:RUN�(QYLURQPHQWV�

DQG�$SSOLFDWLRQV���,(((�7UDQVDFWLRQV�RQ�&RPSXWHUV��9RO��

����1R����-XQH������
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)LJ�����7KH�PDLQ�ZLQGRZ��WKH�FRPSRVLWLRQ��

GHVLJQHU�DQG�WKH�DFWLYLW\�GHVLJQHU��

)LJ�����7KH�ZHE�VHUYLFH�SURYLGHU�OLEUDU\�
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)LJ�����7KH�ZHE�VHUYLFH�FRPSRVLWLRQ�OLEUDU\��
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