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$EVWUDFW
,W� LV� D� ORQJ� SUDFWLFH� WKDW� KDUGZDUH� GHVLJQV� DQG� VROXWLRQV
DUH� VKDUHG� DPRQJ� DFFHOHUDWRUV�� EHFDXVH� ZHOO� GHILQHG
VWDQGDUGL]HG�LQWHUIDFHV�H[LVW��,Q�RUGHU�WR�EH�DEOH� WR�VKDUH
VRIWZDUH� DPRQJ� GLIIHUHQW� DFFHOHUDWRU� FRQWURO� V\VWHPV�� D
VWDQGDUG� OLEUDU\� RU� DSSOLFDWLRQ� SURJUDPPHU¶V� LQWHUIDFH
VKRXOG� EH� DGRSWHG�� $� SURSRVDO� IRU� VXFK� D� VWDQGDUG
GHVFULSWLRQ� RI� DFFHOHUDWRU� GHYLFHV� LV� SUHVHQWHG� LQ� WKLV
SDSHU�� ,W� LV� D� ODQJXDJH� LQGHSHQGHQW� FROOHFWLRQ� RI
LQWHUIDFHV�EDVHG�RQ�QHWZRUN�GLVWULEXWHG�REMHFWV�XVLQJ� WKH
&25%$� VWDQGDUG�� $OO� FRPPRQ� DFFHOHUDWRU� FRPSRQHQWV
VXFK�DV�SRZHU�VXSSOLHV��YDFXXP��5)��SRVLWLRQ�DQG�FXUUHQW
PRQLWRUV� DUH� GHILQHG� E\� PHDQV� RI� IXQFWLRQV� DQG
SDUDPHWHUV�� 7KH� LQWHUIDFH� GRHV� QRW� UHSODFH� RU� FRPSHWH
ZLWK� DQ\� RI� WKH� H[LVWLQJ� DFFHOHUDWRU� FRQWURO� V\VWHPV
�(3,&6��&'(9��7$&2��'22&6���2Q�WKH�FRQWUDU\���JUHDW
FDUH� KDV� EHHQ� WDNHQ� WR� EH� DV� FRPSDWLEOH� DV� SRVVLEOH� WR
WKRVH�V\VWHPV�VR�WKDW�DOO�FRXOG�XVH�WKH�&25%$�LQWHUIDFH�

���,1752'8&7,21

7KH� $FFHOHUDWRU� &25%$� ,QWHUIDFH� �$&,�� >�@� GHILQHV
FRQWUROOHG� GHYLFHV� �H�J�� SRZHU� VXSSO\�� FXUUHQW� PRQLWRU�
YDFXXP�SXPS��HWF���DV�QHWZRUN�REMHFWV�WKDW�DUH� UHPRWHO\
DFFHVVLEOH� IURP� DQ\� FRPSXWHU� WKURXJK� WKH� HVWDEOLVKHG
FOLHQW�VHUYHU� SDUDGLJP�� 7KH� XQGHUO\LQJ� FRPPXQLFDWLRQ
PHFKDQLVP� LV� EDVHG� RQ� WKH� &RPPRQ� 2EMHFW� 5HTXHVW
%URNHU� $UFKLWHFWXUH� �&25%$��� WKH� VWDWH�RI�WKH�DUW
VWDQGDUG�IRU�UHPRWH�REMHFWV>�@��7KH�GHYLFHV�DUH�GHVFULEHG
DFFRUGLQJ� WR� &25%$� ZLWK� WKH� ,QWHUIDFH� 'HILQLWLRQ
/DQJXDJH� �,'/���ZKLFK�SUHVHQWV� D� ODQJXDJH�LQGHSHQGHQW
ZD\�RI�GHILQLQJ�REMHFW�LQWHUIDFHV�
7KH�$&,�LV�PHDQW�WR�EH�D�VWDQGDUGL]HG�LQWHUIDFH�VR�WKDW

DSSOLFDWLRQV�DQG�SLHFHV�RI�FRQWURO�V\VWHPV�FDQ�EH�KRRNHG
WR� LW� IURP�HLWKHU�VLGH��7KH�$&,�GRHV�QRW� UHSODFH�H[LVWLQJ
FRQWURO�V\VWHP�DUFKLWHFWXUHV�DQG�IUDPHZRUNV�
7KH�$&,�DWWHPSWV� WR�EXLOG�D�PRGHO�RI�GHYLFHV� WKDW�DUH

FRPPRQO\� XVHG� LQ� DOO� DFFHOHUDWRUV�� ,W� LV� WKH� ODUJHVW
FRPPRQ�GHQRPLQDWRU� WKDW�FDQ�EH� IRXQG�DPRQJ�GLIIHUHQW
W\SHV� RI� DFFHOHUDWRU� IDFLOLWLHV�� $V� VXFK� LW� VKRXOG� HQDEOH
SRUWDELOLW\� RI� FRQWURO� VRIWZDUH� DQG� XOWLPDWHO\� UHGXFH� WKH
GLVSHUVHG� HIIRUWV� DW� YDULRXV� ODERUDWRULHV� ZKHUH� WKH� VDPH
VRIWZDUH�LV�ZULWWHQ�DOO�RYHU�DQG�RYHU�
7KH�$&,�LV�EXW�D�GHILQLWLRQ�RI�GHYLFH�LQWHUIDFHV�ZLWK�WKH

XVH�RI�,'/��QRW�D�GHILQLWLRQ�RI�DQ�$3,��$Q�$3,�ZLWK�PRUH
SRZHUIXO�RU�VRSKLVWLFDWHG�IHDWXUHV�FDQ�EH�EXLOW�DWRS�RI�WKH
,'/�LQWHUIDFHV��RU�HYHQ�UHSODFH�WKH�&25%$�SURWRFRO�ZLWK
D�SURSULHWDU\� VFKHPH��+RZHYHU�� WKH� ,'/� LQWHUIDFHV� KDYH
EHHQ� GHILQHG� VXFK� WKDW� LW� LV� SRVVLEOH� WR� SHUIRUP� DOO
QHFHVVDU\� FRQWURO� DFWLRQV� MXVW� E\� GLUHFW� &25%$
FRQQHFWLRQV� WR� WKH� 25%� WKDW� H[SRUWV� WKH� ,'/� GHYLFH
LQWHUIDFHV��7KH� LGHD�EHKLQG� WKLV�DSSURDFK� LV� WKDW� LW� LV�QRW
QHFHVVDU\�IRU�WKH�FOLHQW�WR�ORDG�DQ\�VSHFLDO�$3,�OLEUDU\�±
DQ\� &25%$� 25%� FDQ� ILQG� GHYLFHV� RQ� WKH� QHW� DQG

FRPPXQLFDWH�ZLWK�WKHP�

���'(6,*1�*2$/6

7KH�GHVLJQ�JRDOV�RI�$&,�DUH�
�� 5HO\� RQ� SXUH� &25%$� RQO\�� GRQ¶W� EH� ODQJXDJH� RU

V\VWHP� VSHFLILF�� GRQ¶W� DVVXPH� H[WUD� IXQFWLRQDOLW\� LQ
DQ�$3,�OLEUDU\�

�� (QIRUFH� VWURQJ� W\SH� FKHFNLQJ� ZKHUHYHU� SRVVLEOH�
,OOHJDO� FRPPDQGV� VKRXOG� EH� GLVFRYHUHG� DOUHDG\
GXULQJ�FRPSLOH�WLPH��5XQ�WLPH�SDUVLQJ�RI�FRPPDQGV
WKURXJK� FRQVWUXFWV� OLNH� VHQG�³FRPPDQG´�� PXVW� EH
DYRLGHG�� *HQHULF� DSSOLFDWLRQV� FDQ� XVH� WKH
LQWURVSHFWLRQ� FDSDELOLWLHV� RI� &25%$� �H�J�� ,QWHUIDFH
5HSRVLWRU\�� '\QDPLF� ,QWHUIDFH� ,QYRFDWLRQ�� HWF��
LQVWHDG�

�� ([SORLW� WKH� REMHFW� SDUDGLJP�� WKH� REMHFW� LWVHOI� LV
UHVSRQVLEOH� WR� SURYLGH� DOO� GDWD� WKDW� LV� UHOHYDQW� WR� LW�
$YRLG� WKHUHIRUH� GLUHFW� DFFHVV� WR� GDWDEDVH� VHUYHUV�
OHDYH�WKLV�WR�WKH�LPSOHPHQWDWLRQ�

�� 'RQ¶W� WU\� WR� GHILQH� D� JHQHULF� LQWHUIDFH� IRU� DQ\
SRVVLEOH�FRQWURO� V\VWHP��6SHFLDOL]H�RQ� WKH�GHILQLWLRQ
RI� DFFHOHUDWRU� REMHFWV� ZLWK� WKH� IXQFWLRQDOLW\� WKDW� LV
FRPPRQ�WR�DOO�DFFHOHUDWRUV�

�� 'HILQH� REMHFW� LQWHUIDFHV�� GRQ¶W� SUHVFULEH� WKHLU
LPSOHPHQWDWLRQ� DQG� GRQ¶W� SURYLGH� FOLHQW�VLGH
IXQFWLRQDOLW\�� 7KH� $&,� LV� PHUHO\� D� KRRN� WR� WKH
XQGHUO\LQJ�FRQWURO�V\VWHP�

�� 'RQ¶W� DOORZ� WKH� FOLHQW� WR�PDQLSXODWH� FRQWURO� V\VWHP
EHKDYLRU�� $VVXPH� UDWKHU� WKDW� UHDVRQDEOH� GHIDXOW
YDOXHV�DUH�SURYLGHG�E\�WKH�V\VWHP�PDQDJHUV�WKURXJK
FRQWURO�V\VWHP�FRQILJXUDWLRQ�WRROV�

�� 8VH� ZHOO�SURYHQ� FRQFHSWV� IURP� H[LVWLQJ� DFFHOHUDWRU
FRQWURO�V\VWHPV�

�� %DVH� GDWD� WUDQVIHU� RQ� DV\QFKURQRXV� FDOOV� DVVXPLQJ
WKDW� DOO� FOLHQW� DQG� VHUYHU� KRVW� RSHUDWLQJ� V\VWHPV� DUH
PXOWLWKUHDG� FDSDEOH� DV� LV� QHFHVVDU\� IRU� *8,�EDVHG
DSSOLFDWLRQV�� .HHS� V\QFKURQRXV� FDOOV� MXVW� IRU
FRPSDWLELOLW\�ZLWK�OHJDF\�V\VWHPV�

�� (QFRXUDJH� VLWH�VSHFLILF� DGGLWLRQV� WKURXJK� LQWHUIDFH
LQKHULWDQFH� LQVWHDG� RI� SURYLGLQJ� JHQHULF� E\SDVVHV� WR
VWURQJ�W\SH�FKHFNLQJ��+RZHYHU��DOO�LQWHUIDFHV�WKDW�DUH
GHILQHG� LQ� WKH�$&,�PXVW� EH� LPSOHPHQWHG� DW� D� JLYHQ
VLWH�� EHFDXVH� FOLHQW� DSSOLFDWLRQV� IURP� RWKHU� VRXUFHV
UHO\�RQ�WKHP��&OLHQWV�ZULWWHQ�RQ�VLWH�FDQ�VWLOO�XVH�WKH
DGGHG�IXQFWLRQDOLW\�ZLWKRXW�SHQDOW\�

�� $� WHFKQLFDO� LVVXH� LQVSLUHG� E\� -DYD�� SDVV� DOO
SDUDPHWHUV� WR�PHWKRGV� E\� YDOXH�� LQ� ,'/� WKLV�PHDQV
WKDW� DOO� SDUDPHWHUV� DUH� GHFODUHG� DV� ³LQ´�� ,Q� RUGHU� WR
VDYH� VSDFH�� WKH� ³LQ´� NH\ZRUG� LV� RPLWWHG� LQ� DOO
GHILQLWLRQV�LQ�WKLV�WH[W�

*UHDW�FDUH�KDV�EHHQ�WDNHQ�WR�EH�DV�FORVH�DV�SRVVLEOH�WR
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H[LVWLQJ� FRQWURO� V\VWHP� IUDPHZRUNV� OLNH� (3,&6��&'(9�
7$&2��'22&6��HWF��0DQ\�FRQFHSWV�ZHUH�DFWXDOO\�WDNHQ
GLUHFWO\�IURP�RQH�RU�VHYHUDO�RI� WKRVH�IUDPHZRUNV��$� IHZ
H[DPSOHV�
&'(9 GHYLFHV� DUH� REMHFWV� WKDW� DUH� D� FROOHFWLRQ

RI�SURSHUWLHV
(3,&6 HDFK� SURSHUW\� KDV� D� VHW� RI� VWDQGDUG

FKDUDFWHULVWLFV
&'(9 JURXSV� DUH� XVHG� WR� PHUJH� VHYHUDO

FRPPDQGV�LQWR�RQH�PHVVDJH
7$&2 D� VHUYHU� PDQDJHV� WKH� LQWHUIDFH� IRU� RQH

W\SH�RI�GHYLFHV
'22&6 WKH� REMHFW� LV� NHHSLQJ� VKRUW� WHUP� KLVWRU\

GDWD
DOO V\QFKURQRXV� DQG� DV\QFKURQRXV� JHW�VHW

FDOOV�DUH�VXSSRUWHG

���&21&(376�2)�$&,

7KLV� VHFWLRQ� GHILQHV� DOO� REMHFWV� DQG� FRQFHSWV� WKDW� DUH
SUHVHQW�LQ�WKH�$&,�LQWHUIDFH�GHILQLWLRQV��VHH�5HI��>�@�IRU�D
FRPSOHWH� GHVFULSWLRQ� RI� WKH� LQWHUIDFHV��� 7KH� QDPLQJ� KDV
EHHQ�DGRSWHG�DFFRUGLQJ�WR�WKH�FRQYHQWLRQ�DFFHSWHG�DW�WKH
626+���VRIWZDUH�VKDULQJ�ZRUNVKRS>�@�

���� 'HYLFHV
$� GHYLFH� LV� D� &25%$� REMHFW� WKDW� FRUUHVSRQGV� WR� WKH
PRGHO� RI� D� SK\VLFDO� GHYLFH�� H�J�� SRZHU� VXSSO\�� YDFXXP
SXPS��FXUUHQW�PRQLWRU��HWF��$�GHYLFH�VHUYHU�LV�D�&25%$
25%� WKDW� LPSOHPHQWV� RQH� VSHFLILF� GHYLFH� LQWHUIDFH� DQG
H[SRUWV� VHYHUDO� GHYLFHV� WKDW� DUH� GLVWLQJXLVKHG� RQO\� E\
WKHLU� QDPH�� $OWKRXJK� RQH� GHYLFH� VHUYHU� DOZD\V� H[SRUWV
RQO\� GHYLFHV� ZLWK� WKH� VDPH� LQWHUIDFH�� WKH� LQYHUVH� LV� QRW
WUXH�� ,W� LV� SRVVLEOH� WKDW� VHYHUDO� GLIIHUHQW� GHYLFH� VHUYHUV
H[SRUW� WKH� VDPH� LQWHUIDFH�� $� W\SLFDO� H[DPSOH� LV� DQ
DFFHOHUDWRU� FRPSOH[�ZLWK� DQ� LQMHFWRU� DQG� D� VWRUDJH� ULQJ�
7KH� GHYLFH� VHUYHU� IRU� WKH� LQMHFWRU� H[SRUWV� WKH� SRZHU
VXSSOLHV� RI� WKH� LQMHFWRU�� ZKLOH� WKH� GHYLFH� VHUYHU� H[SRUWV
WKH� SRZHU� VXSSOLHV� RI� WKH� VWRUDJH� ULQJ�� %RWK� W\SHV� RI
SRZHU�VXSSOLHV�KDYH�WKH�VDPH�,'/
7KH�GHYLFH�LV�WKH�EDVLF�HQWLW\�RI�WKH�$&,��EHFDXVH�LW� LV

WKH�PRVW�QDWXUDO�FRQFHSW�IRU�PRGHOLQJ�SK\VLFDO�HQWLWLHV�LQ
DQ�DFFHOHUDWRU��&RPPDQGV� WKDW�DUH�H[HFXWHG�RQ�D�GHYLFH�
OLNH� RQ�� RII� RU� UHVHW� DUH� FRUUHVSRQG� WR� PHWKRGV� RI� WKH
GHYLFH�� (DFK� GHYLFH� KDV� D� QXPEHU� RI�GHYLFH� SURSHUWLHV
WKDW� DUH� FRQWUROOHG�� H�J�� HOHFWULF� FXUUHQW�� VWDWXV�� SRVLWLRQ�
HWF�
'HYLFH�SURSHUWLHV��ZKLFK�DUH�DOVR�GHILQHG�DV�REMHFWV�LQ

WKH�$&,�� DUH� UHIHUUHG� WR� DV� ,'/� DWWULEXWHV� RI� WKH� GHYLFH�
3URSHUWLHV� DUH� GLVWLQJXLVKHG� E\� W\SH� �SDWWHUQ�  � XQVLJQHG
LQWHJHU�� GRXEOH�� HWF��� DQG� E\� EHLQJ� UHDG�RQO\� �52�� RU
UHDG�ZULWH��5:��REMHFWV��(DFK�VXFK�³SURSHUW\�REMHFW´�KDV
VSHFLILF�FKDUDFWHULVWLFV�� H�J�� WKH� YDOXH�� WKH�PLQLPXP�� LWV
GHVFULSWLRQ��XQLWV��HWF��7KH�PHWKRGV�RI�D�SURSHUW\�DOORZ�WR
UHWULHYH� RU� PRGLI\� WKHVH� FKDUDFWHULVWLFV�� JHW���� VHW���
PLQ9DO����HWF�
)LQDOO\�� D� GHYLFH� KDV� UHVRXUFHV�� ZKLFK� DUH

LPSOHPHQWDWLRQ� GHSHQGHQW� VWDWLF� NH\�YDOXH� SDLUV�� OLNH

³SRVLWLRQ´�³VHFWRU� �´�� ³LQWHUIDFH´�³DQDORJ� ��� ELWV´�� HWF�
5HVRXUFHV� DUH� QRW� XVHG� E\� WKH� $&,� DQG� E\� JHQHULF
DSSOLFDWLRQV�� +RZHYHU�� WKH\� DUH� SURYLGHG� DV� D� JHQHULF
ZD\�WR�UHWULHYH�LQIRUPDWLRQ�WKDW�LV�QRW�FRYHUHG�E\�WKH�$&,
IURP�D�GDWDEDVH�
$Q�H[DPSOH�RI�D�GHILQLWLRQ�RI�D�GHYLFH�LV�

LQWHUIDFH�3RZHU6XSSO\���'HYLFH�^
���SURSHUWLHV
UHDGRQO\�DWWULEXWH�5:GRXEOH�FXUUHQW�
UHDGRQO\�DWWULEXWH�52GRXEOH�UHDGEDFN�
UHDGRQO\�DWWULEXWH�52SDWWHUQ�VWDWXV�
���FRPPDQGV
YRLG�RQ�&%YRLG��
YRLG�RII�&%YRLG��
YRLG�UHVHW�&%YRLG��

`
7KH� LQWHUIDFH�RI� WKH�SRZHU� VXSSO\� H[WHQGV� WKH� JHQHULF

REMHFW� 'HYLFH� �ZKLFK� KDV� D� QDPH�� PHWRKGV� WR� DFFHV
UHVRXUFHV�DQG�RWKHU�JHQHUDO�SURSHUWLHV�DQG�PHWKRGV�� DQG
FRQWDLQV� �� SURSHUWLHV�� FXUUHQW�� UHDGEDFN� DQG� VWDWXV�� 7KH
SRZHU�VXSSO\�FDQ�H[HFXWH���FRPPDQGV��RQ��RII�DQG�UHVHW�

���� 'DWD�7\SHV
(DFK� YDOXH� UHDG� IURP� WKH� FRQWURO� V\VWHP� DQG� HDFK
FRPSOHWLRQ� RI� D� FRPPDQG� KDV� DQ� DVVRFLDWHG�HUURU� W\SH�
HUURU� FRGH� DQG� D� WLPH�VWDPS��$&,�GHILQHV� D� EDVLF� VHW� RI
HUURU� W\SHV� DQG� FRGHV� IRU� HUURUV� DQG� DODUPV�� *LYHQ� WKDW
&'(9��(3,&6��7$&2�DQG�'22&6�KDYH�WKHLU�RZQ�HUURU
FRGHV�� LW� PLJKW� EH� SRVVLEOH� WR� HLWKHU� WUDQVODWH� FRPPRQ
HUURUV�WR�WKH�FRGH�OLVW�RI�$&,��RU�WR�MXVW�SDVV�WKH�HUURU�FRGH
DQG�LQGLFDWH�E\�W\SH�ZKLFK�V\VWHP�WKH�FRGH�FRPHV�IURP�
%XW� WKDW� ZRXOG� PDNH� HUURU� KDQGOLQJ� RI� FOLHQWV� PRUH
FRPSOLFDWHG�� 7KH� WLPH� VKRXOG� EH� LGHDOO\� UHSUHVHQWHG� E\
WKH� &25%$� WLPH� VHUYLFH� WKURXJK� WKH� 872� LQWHUIDFH
�ZKLFK�LV�QRW�WKH�326,;�WLPH���$V�WKH�WLPH�VHUYLFH�LV�QRW
\HW�SDUW�RI�DOO�25%V��ZH�XVH�WKH�&'(9�GHILQLWRQ�RI�WLPH
ZKLFK� LV� D� GRXEOH� RI� VHFRQGV� HODSVHG� VLQFH� -DQXDU\� �VW�
�����
6HYHUDO� YDOXHV� RI� WKH� VDPH� W\SH� DUH� VWRUHG� DV� D

VHTXHQFH�� ORQJ6HT�� GRXEOH6HT�� HWF�� 6XFK� VHTXHQFHV� DUH
DOUHDG\�SURYLGHG�E\�WKH�,'/�V\QWD[��DV
W\SHGHI�ORQJ6HT�VHTXHQFH�ORQJ��
6HTXHQFHV� DUH� XVHG� ZKHQ� PXOWLSOH� GHYLFHV� DUH

FRQWUROOHG� ZLWK� RQH� PHWKRG� FDOO� RU� ZKHQ� D� KLVWRU\� RI
YDOXHV�RI�RQH�SURSHUW\�LV�UHTXHVWHG��7KH�XVH�RI�VHTXHQFHV
IRU�LQGLYLGXDO�YDOXHV�LV�SRVVLEOH�EXW�VWURQJO\�GLVFRXUDJHG�
DV�SURSHUWLHV�DUH�VXSSRVHG�WR�EH�VLPSOH�REMHFWV�UHODWHG�WR
RQH�,�2�FKDQQHO�

���� &DOOEDFNV��0RQLWRUV�DQG�$ODUPV
0RVW�RI� WKH�GHYLFH�FRPPDQGV�DQG�SURSHUW\�PHWKRGV�DUH
H[HFXWHG� DV\QFKURQRXVO\� E\� WKH� UHPRWH� REMHFW�� 7KH
UHVXOWV� RI� WKH� RSHUDWLRQV� DUH� FRPPXQLFDWHG� WR� WKH� FOLHQW
E\�PHDQV�RI�D�FDOOEDFN��$�FDOOEDFN�LV�DQ�REMHFW�LQWHUIDFH
WKDW�PXVW�EH�LPSOHPHQWHG�E\� WKH�FOLHQW��VR� WKDW� LW�FDQ�EH
LQYRNHG� E\� WKH� UHPRWH� REMHFW�� 'XULQJ� WKLV� SURFHVV�� WKH
UHPRWH�REMHFW�IXQFWLRQV�DV�D�FOLHQW�DQG�WKH�FOLHQW�SHUIRUPV
DV�D�VHUYHU�
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$�FOLHQW�ZLOO�RIWHQ�QHHG� WR�JHW� WKH�YDOXH�RI� D� SURSHUW\
RQ� D� UHJXODU� EDVLV�� HLWKHU� DW� JLYHQ� WLPH� LQWHUYDOV� RU
ZKHQHYHU�WKH�YDOXH�FKDQJHV��$�UHJXODU�FDOOEDFN�ZLWK� WKH
XSGDWHG� YDOXH� LV� LQYRNHG� E\� PHDQV� RI� D�PRQLWRU�� 7KH
FOLHQW�FUHDWHV�D�UHPRWH�PRQLWRU�RQ�WKH�VHUYHU�ZLWK�D�VLQJOH
FDOO�� ZKHUH� D� UHIHUHQFH� WR� D� FDOOEDFN� LV� SDVVHG� DV� D
SDUDPHWHU�� 7KHQ� WKH� PRQLWRU� RQ� WKH� VHUYHU� LQYRNHV� WKH
FDOOEDFN�ZKHQHYHU� WKH� UHTXHVWHG� FRQGLWLRQV� DUH�PHW��$Q
LPSRUWDQW�W\SH�RI�PRQLWRUV�DUH�DODUPV��$�FOLHQW�UHJLVWHUV�D
FDOOEDFN�ZKLFK�LV�WULJJHUHG�HYHU\�WLPH�DQ�DODUP�FRQGLWLRQ
DSSHDUV��FKDQJHV��RU�GLVDSSHDUV�

���� *URXSV�DQG�6WUXFWXUHV
'HYLFHV� DUH� ORJLFDOO\� DUUDQJHG� LQWR� JURXSV�� *URXSV� DUH
FRQWDLQHU�REMHFWV� WKDW�FRQWDLQ�]HUR�RU�PRUH�GHYLFHV� IURP
WKH� VDPH� GHYLFH� VHUYHU�� L�H�� KDYH� WKH� VDPH� LQWHUIDFH
GHILQLWLRQ��$�JURXS�FDQ�QRW�VSDQ�VHYHUDO�GHYLFH�VHUYHUV��$
GHYLFH�FDQ�EH�D�PHPEHU�RI�PRUH�WKDQ�RQH�JURXS��(�J��WKH
SRZHU�VXSSO\�RI�KRUL]RQWDO�FRUUHFWRU����LV�PHPEHU�RI�WKH
IROORZLQJ� JURXSV�� SRZHU6XSSOLHV*URXS�� DQG
FRUU+RU*URXS�
7KH�FRQFHSW�RI�JURXSV�LV� LQVSLUHG�E\� WKH�&'(9�JURXS

PHFKDQLVP��DOWKRXJK�LW�LV�QRW�TXLWH�WKH�VDPH��&'(9�XVHV
JURXSV� WR� JURXS� D� VHULHV� RI� DUELWUDU\� FRPPDQGV� WKDW
VKRXOG�EH�WUDQVIHUUHG�WR�VHUYHUV�LQ�RQH�QHWZRUN�PHVVDJH�
7KLV� YHU\� JHQHULF� IHDWXUH� FDQ� QRW� EH� GHILQHG� WKURXJK� D
UHPRWH� LQWHUIDFH�� ZKLFK� WKH� $&,� LV�� +RZHYHU�� WKH� PRVW
FRPPRQ� XVDJH� RI� JURXSV� LV� ZKHQ� WKH� VDPH� GHYLFH
SURSHUW\�LV�UHDG�RU�ZULWWHQ�WR�D�JURXS�RI�HTXDO�GHYLFHV�RU
WKH�VDPH�FRPPDQG�LV�H[HFXWH�RQ�WKHP��7KDW�FDQ�EH�HDVLO\
GHILQHG�WKURXJK�DQ�LQWHUIDFH�OLNH�$&,�
)RU� WDVNV� WKDW� VSDQ� VHYHUDO� GHYLFH� VHUYHUV�� JURXSV� FDQ

EH�DUUDQJHG�LQWR�VWUXFWXUHV��$�VWUXFWXUH�LV�D�FROOHFWLRQ�RI
JURXSV� IURP�GLIIHUHQW� GHYLFH� VHUYHUV��$� W\SLFDO� VWUXFWXUH
LV� D� ³6WRUDJH�5LQJ´� RU� D� ³7UDQVIHU� /LQH´�� 6WUXFWXUHV� DUH
KDQGOHG� E\� D� GHGLFDWHG� &25%$� VHUYHU�� ZKLFK
FRPPXQLFDWHV�ZLWK� WKH�GHYLFH� VHUYHUV��ZKHUH� WKH�JURXSV
DUH� FUHDWHG��$OWHUQDWLYHO\�� VWUXFWXUHV� FDQ� EH� GHILQHG� DOVR
RQ�WKH�FOLHQW�ZLWKLQ�D�GHGLFDWHG�$3,�
*URXSV�DQG�VWUXFWXUHV�DUH�XVHG�IRU�WZR�SXUSRVHV�

��� 'HYLFHV� RI� WKH� VDPH� RU� GLIIHUHQW� W\SH� DUH� SUH�
DUUDQJHG�ZLWKLQ� WKH� ,'/� LQWR� JURXSV� DQG� VWUXFWXUHV�
UHVSHFWLYHO\�� VXFK� WKDW� JHQHULF� DSSOLFDWLRQV� NQRZ
ZKLFK� GHYLFHV� WR� XVH� IRU� VSHFLILF� WDVNV�� H�J�� RUELW
FRUUHFWLRQ�� V\QRSWLF� GLVSOD\�� VDYH�UHVWRUH� PDFKLQH
VWDWH��HWF�

��� 'HYLFHV� RI� WKH� VDPH� W\SH� �VDPH� ,'/� LQWHUIDFH�� DUH
DUUDQJHG�E\�D�FOLHQW�LQWR�D�JURXS�WR�SHUIRUP�WKH�VDPH
DFWLRQ� RQ� DOO� PHPEHUV� RI� D� JURXS� ZLWK� D� VLQJOH
PHWKRG� LQYRFDWLRQ�� H�J�� VHW� WKH� FXUUHQW� RI� DOO� SRZHU
VXSSOLHV�

���7+(�,03/(0(17$7,21

7KH� FRQFHSWV� RI� $&,� KDYH� EHHQ� FKHFNHG� RQ� D� ³UHDO
ZRUOG� FDVH´� DW� WKH� $1.$� FRQWURO� V\VWHP� >�@�� ZKLFK
FXUUHQWO\� LPSOHPHQWV� DOO� EXW� JURXSV� DQG� VWUXFWXUHV�
%HVLGHV� FRQYHQWLRQDO� XVH� RI� WKH� $&,�� WKH� &25%$
G\QDPLF� LQYRFDWLRQ� LQWHUIDFH� �',,�� ZDV� XVHG� WR� ZULWH� D

JHQHULF� FOLHQW�� $QRWKHU� VHW� RI� FOLHQWV� ZHUH� EXLOW
JUDSKLFDOO\�LQ�D�YLVXDO�EXLOGHU�ZLWK�-DYD%HDQV�WKDW�H[SRVH
$&,� VXFK� WKDW� DOO� GHWDLOV� RI� &25%$� DUH� KLGGHQ�� 7KH
FRPSOHWH� V\VWHP� SURYHV� WR� EH� YHU\� HIILFLHQW� DQG
FRQFHSWXDOO\�FOHDQ�

���&21&/86,216

7KH� SUHVHQW� DUWLFOH� PRGHOV� DFFHOHUDWRU� GHYLFHV� DV
GLVWULEXWHG�REMHFWV�XVLQJ�WKH�VWURQJ�W\SLQJ�SDUDGLJP�DW�DOO
OHYHOV�� 7KLV� DSSURDFK� SURYLGHV� WKH� DSSOLFDWLRQ
SURJUDPPHU� ZLWK� SRZHUIXO� FRPSLOH� WLPH� FKHFNLQJ�� WKXV
HOLPLQDWLQJ� PDQ\� HUURUV� DQG� EXJV� WKDW� ZRXOG� DSSHDU� DW
UXQ�WLPH�DQG�ZRXOG�EH�GLIILFXOW�WR�WUDFN�GRZQ�
$QRWKHU�DGYDQWDJH�RI� WKH�SUHVHQW�FRQFHSW� LV� WKDW� WKHUH

LV�QR�QHHG�IRU�VHSDUDWH�$3,�PDQXDOV�DQG�GHYLFH�PDQXDOV�
EHFDXVH�WKH�&25%$�LQWHUIDFH�LV�ERWK�WKH�$3,�DQG�WKH�OLVW
RI�DOO�OHJDO�FRPPDQGV�IRU�D�GHYLFH�
7KH� $&,� LV� FRPSOHWHO\� LQGHSHQGHQW� RI� DQ\� FRQFUHWH

DFFHOHUDWRU� LPSOHPHQWDWLRQ�� 7KXV� LW� DSSHDUV� WKDW
DFFHODUDWRU� GHYLFHV� GHILQHG� ZLWK� $&,� RU� VRPH� VLPLODU
IUDPHZRUN�EDVHG�RQ�,'/�DQG�&25%$�DUH�WKH�ULJKW�EDVLV
IRU�VKDULQJ�KLJK�OHYHO�DFFHOHUDWRU�DSSOLFDWLRQV�

���$&.12:/('*0(176

7KH� DXWKRU� WKDQNV� %RJGDQ� -HUDP� IRU� PDQ\� IUXLWIXO
GLVFXVVLRQV�DQG�IRU�LPSOHPHQWLQJ�WKH�SUHVHQWHG�LGHDV�LQWR
D�UHDO�FRQWURO�V\VWHP�

���5()(5(1&(6
>�@ )RU�D�FRPSOHWH�GHVFULSWLRQ�RI�$&,�VHH

KWWS���NJE�LMV�VL�&ODQNL�$&,BGUDIWB��KWPO
>�@ KWWS���ZZZ�RPJ�RUJ�
>�@ KWWS���ZZZ�VOV�SVL�FK�626+���
>�@ %��-HUDP�HW�DO���7KH�&RQWURO�6\VWHP�IRU�WKH

$FFHOHUDWRU�RI�$1.$��WKLV�FRQIHUHQFH�
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