
$�6\VWHP�$UFKLWHFWXUH�RI�1HWZRUNHG�3UHVVXUH�6HQVRUV�
�

0,526/$9�69('$
��5$',0,5�95%$

��3(75�%(1(6


�


'HSW��&RPSXWHU�6FL�	(QJLQHHULQJ��

'HSW��0LFURHOHFWURQLFV��


'HSW��$XWRPDWLRQ	0HDVXUHPHQWV�

%UQR�8QLYHUVLW\�RI�7HFKQRORJ\�

%R]HWHFKRYD���

�������%UQR

&=(&+�5(38%/,&�

^VYHGD#GFVH��YUEDU#XPHO��EHQHVS#GDPH`�IHH�YXWEU�F]�

�KWWS���ZZZ�IHH�YXWEU�F]�^aVYHGD��aYUEDU��aEHQHVS`�

�

�

$EVWUDFW� � 7KLV FRQWULEXWLRQ GHDOV ZLWK VHQVRU QHWZRUNLQJ FRQFHSWV VWHPPLQJ IURP WKH ,((( ���� VPDUW

WUDQVGXFHU LQWHUIDFH DUFKLWHFWXUH� 7KH SDSHU UHYLHZV WKDW DSSURDFK IURP WKH YLHZSRLQW RI FRXSOLQJ VHQVRU�EDVHG

DSSOLDQFHV DQG WKH ,QWHUQHW� .HUQHO RI WKH SDSHU IRFXVHV RQ WKH DSSOLFDWLRQ RI WKH GLVFXVVHG DUFKLWHFWXUH IRU D
GLVWULEXWHG SUHVVXUH PHDVXUHPHQW V\VWHP� VWUHVVLQJ ERWK LQWUD�V\VWHP DQG ,QWHUQHW FRQQHFWLYLW\ LVVXHV� 1H[W

VHFWLRQV GLVFXVV LQ PRUH GHWDLO WKH ,((( ���� VPDUW WUDQVGXFHU LQWHUIDFH IRU VHQVRUV DQG DFWXDWRUV DV DQ HPHUJLQJ�
VWDQGDUG�EDVHG QHWZRUNLQJ IUDPHZRUN�

.H\�:RUGV� � 'HFHQWUDOL]HG V\VWHPV� UHPRWH VHQVLQJ� VPDUW VHQVRUV� LQWUDQHW� ,((( ����� SUHVVXUH DQDO\]HU

����,QWURGXFWLRQ�
&XUUHQW GHFHQWUDOL]HG V\VWHPV RI UHPRWH VHQVLQJ FDQ

FRPSULVH YDULRXV WHFKQRORJLHV� LQFOXGLQJ VXFK KRW
WRSLFV DV %OXHWRRWK >�@ DQG 6PDUW 'XVW >��@� 0RUH
XVXDO� LQGXVWULDO GLVWULEXWHG V\VWHPV W\SLFDOO\

HQFRPSDVV� DW WKHLU ORZHVW OHYHO� GLYHUVH GLJLWDO
VHQVRU�WR�FRQWUROOHU FRQQHFWLRQV EDVHG RQ ORZ�OHYHO

ILHOGEXVHV WKDW FRQVWLWXWH WKH ERWWRP� YHQGRU�
GHSHQGHQW VHJPHQWV RI KLHUDUFKLFDO FRPPXQLFDWLRQV�
7KDW KLHUDUFK\ LQFOXGHV KLJKHU�OHYHO ILHOGEXV RU /$1

EDFNERQHV DQG� PRUH UHFHQWO\� DQ DFFHVV WR DQG IURP
LQWUDQHWV�,QWHUQHW� &RQVHTXHQWO\� VXFK V\VWHPV PXVW

FRPSULVH VXLWDEOH LQWHUFRQQHFWLRQV RI LQFLGHQW
EDFNERQH DQG ORZHU ILHOGEXV VHJPHQWV� ZKLFK
LQWHUPHGLDWH QRW RQO\ WRS�GRZQ FRPPDQGV DQG

ERWWRP�XS UHVSRQVHV EXW DOVR UHPRWH V\VWHP
PDQDJHPHQW�

$ VSHFLDO FDVH RI WKH SUHYLRXV SUREOHP DSSHDUV
FRQQHFWLQJ D ILHOGEXV ZLWK VHQVRUV WR DQ LQWUDQHW�
:KLOH IRU WKH PDMRULW\ RI KLJK�OHYHO ILHOGEXVHV WKH

VROXWLRQV DUH FRPPHUFLDOO\ DYDLODEOH� WKH\ RIIHU� DV D
UXOH� D SURSULHWDU\ DSSURDFK� 6LPLODUO\ WR ILHOGEXV�WR�

ILHOGEXV FRXSOLQJ� LW LV SRVVLEOH RQO\ WR PDS WKH EURDG
YDULHW\ RI FRQFHSWV DSSOLFDEOH WR ILHOGEXV�WR�LQWUDQHW
LQWHUFRQQHFWLRQV�

&XUUHQW LQGXVWU\ LV PLJUDWLQJ DZD\ IURP
SURSULHWDU\ KDUGZDUH DQG VRIWZDUH SODWIRUPV

PHQWLRQHG DERYH LQ IDYRU RI RSHQ DQG VWDQGDUGL]HG
DSSURDFKHV� ,QWHUQHW WHFKQRORJLHV VXFK DV -DYD�

:::� 7&3�,3� DQG DOVR (WKHUQHW DUH UDSLGO\
EHFRPLQJ WKH SODWIRUPV RI FKRLFH IRU EXLOGLQJ QH[W

JHQHUDWLRQ GLVWULEXWHG PHDVXUHPHQW DQG FRQWURO
V\VWHPV� 7KH IUDPHZRUN� ZKLFK FDQ VXSSRUW WKH
FXUUHQW WUHQG� LV WKH ,((( ���� VPDUW WUDQVGXFHU

LQWHUIDFH DUFKLWHFWXUH WKDW HQDEOHV WR XQLI\ QRW RQO\
LQWHUFRQQHFWLQJ VPDUW VHQVRUV ZLWK YDULRXV

ILHOGEXVHV EXW DOVR GLUHFW FRXSOLQJ WR WKH (WKHUQHW�
EDVHG LQWUDQHWV� 7KH SURSRVHG VWDQGDUGV LQFOXGH DQ
REMHFW�RULHQWHG LQIRUPDWLRQ PRGHO WDUJHWLQJ

VRIWZDUH�EDVHG� QHWZRUN LQGHSHQGHQW� WUDQVGXFHU
DSSOLFDWLRQ HQYLURQPHQWV ZLWK D XQLILHG GLJLWDO

LQWHUIDFH DQG D FRPPXQLFDWLRQ SURWRFRO IRU
DFFHVVLQJ VHQVRUV DQG DFWXDWRUV�

�

����6HQVRUV�WR�,QWUDQHW�&RXSOLQJ�
7R MRLQ ILHOGEXV�EDVHG VHQVRUV WR DQ (WKHUQHW�

FRPSDWLEOH LQWUDQHW� LW LV QHFHVVDU\ WR GHYHORS D IXOO
JDWHZD\ WKDW KDV WR DGKHUH WR WKH DGMDFHQW ILHOGEXV
SURWRFRO SURILOH RQ RQH VLGH DQG WR WKH VHOHFWHG

,QWHUQHW SURWRFRO SURILOH RQ WKH RWKHU VLGH� DQG KDV WR
WUDQVODWH EHWZHHQ PHVVDJLQJ SURWRFROV RI DSSOLFDWLRQ

OD\HUV LQ ERWK GRPDLQV� :KLOH D FRQFUHWH ILHOGEXV



SURWRFRO VXLWH XVXDOO\ SUHGHWHUPLQHV WKH ILHOGEXV VLGH
RI WKH JDWHZD\ DUFKLWHFWXUH� WKH LQWUDQHW VLGH RIIHUV

IUHH FKRLFH DPRQJ PDQ\ SRVVLEOH SURILOHV HYHQ LI ZH
IRFXV RXU DWWHQWLRQ RQ :::�EDVHG WHFKQRORJLHV� VHH

H�J� >�@� >�@�
(YLGHQWO\� WKH LQWHUFRQQHFWLRQV RI VHQVRUV ZLWK

,QWHUQHW�LQWUDQHWV E\ PHGLDWLQJ ILHOGEXV V\VWHPV UHVXOW
LQ PXOWLWXGH RI SURSULHWDU\ VROXWLRQV� 7KRVH
LQWHUFRQQHFWLRQV FDQQRW EH VWDQGDUGL]HG

LQWHUQDWLRQDOO\ EHFDXVH RI WKH FDQFHOODWLRQ RI WKH
UHODWHG ,(& )LHOGEXV VWDQGDUGL]DWLRQ LQLWLDWLYH� +HQFH�

WKDW PHWKRGRORJ\ DSSHDUV XVHIXO RQO\ WR PHHW VSHFLDO
DSSOLFDWLRQ RU LPSOHPHQWDWLRQ UHTXLUHPHQWV� 2Q WKH
RWKHU KDQG� WKHUH LV D SRVVLELOLW\ KRZ WR PDQDJH WKDW

SUREOHP XWLOL]LQJ WKH VHQVRU�DFWXDWRU�EDVHG
VWDQGDUGL]HG DSSURDFK PHQWLRQHG DERYH�

7KH ,((( ���� FRQVLVWV RI WKH IDPLO\ RI VWDQGDUGV
IRU D QHWZRUNHG VPDUW WUDQVGXFHU LQWHUIDFH WKDW
LQFOXGH QDPHO\ D VPDUW WUDQVGXFHU LQIRUPDWLRQ PRGHO�

������ >�@� WDUJHWLQJ VRIWZDUH�EDVHG� QHWZRUN
LQGHSHQGHQW� WUDQVGXFHU DSSOLFDWLRQ HQYLURQPHQWV�

DQG D VWDQGDUG GLJLWDO LQWHUIDFH DQG FRPPXQLFDWLRQ
SURWRFRO� ������ >�@� IRU DFFHVVLQJ WKH WUDQVGXFHU YLD
WKH PLFURSURFHVVRU PRGHOHG E\ WKH ������� �7KH

WUDQVGXFHU LQIRUPDWLRQ PRGHO FDOOHG DV QHWZRUN
FDSDEOH DSSOLFDWLRQ SURFHVVRU� 1&$3� LV GLVFXVVHG LQ

PRUH GHWDLO LQ 6HFWLRQ ��� 7KH QH[W WZR VWDQGDUGV�
������ DQG ������� H[WHQG WKH SRVVLEOH VLQJOH�
DWWDFKHG FRQILJXUDWLRQV WR HPEHGGHG GLVWULEXWHG

PXOWLGURS V\VWHPV DQG WR PL[HG�PRGH
FRPPXQLFDWLRQ SURWRFROV IRU DQDORJ WUDQVGXFHUV�

7KH ,((( ���� IUDPHZRUN HQDEOHV WR GHYHORS
XQLILHG LQWHUFRQQHFWLRQ WR WKH (WKHUQHW�EDVHG LQWUDQHW�

7KH IROORZLQJ VHFWLRQ UHYLHZV WKH XVH RI WKH ,(((
���� VWDQGDUGV LQ D UHDO DSSOLFDWLRQ�

�

����3UHVVXUH�$QDO\]HU�
7KH SUHVVXUH DQDO\]HU FRQVLVWV RI D JURXS RI VPDUW
SUHVVXUH VHQVRUV LQWHUFRQQHFWHG E\ WKH (WKHUQHW�EDVHG

LQWUDQHW ZLWK VXSSRUWLQJ QRGHV� HQDEOLQJ DOVR WR MRLQ WR
FRPSRQHQWV RQ YDULRXV ILHOGEXVHV� VHH )LJ� �� 7KH

FRPSOHWH UHVHDUFK WDVN KDV EHHQ DLPHG DW DSSOLFDWLRQ�
GULYHQ SUHVVXUH PHDVXUHPHQW SURFHVVHV DQG WRROV

VWDUWLQJ ZLWK WKH VWXG\ RI YDULRXV SK\VLFDO SULQFLSOHV
DQG GHVLJQV RI WUDQVGXFHUV XS WR WKH ILQDO GDWD
SURFHVVLQJ LPSOHPHQWDWLRQ LQFOXGLQJ LQWHUQDO DQG

H[WHUQDO GDWD FRPPXQLFDWLRQV�

�

����&RPPXQLFDWLRQ�LQWHUIDFH��
2QH RI WKH LQLWLDO SUREOHPV WR EH VROYHG FRQVLVWHG LQ
WKH VHOHFWLRQ RI D XQLILHG FRPPXQLFDWLRQ LQWHUIDFH�

7KH ILUVW LGHD DSSHDUHG WR XWLOL]H WKH LQWHUQDWLRQDO
VWDQGDUG ,(& )LHOGEXV DQG WR GHYHORS DQ ,(&

ILHOGEXV�WR�LQWUDQHW JDWHZD\ ZLWK D FRPPXQLFDWLRQ
DUFKLWHFWXUH ILWWLQJ WKLV DSSOLFDWLRQ GRPDLQ� :KHQ WKH

,(& )LHOGEXV VWDQGDUGL]DWLRQ LQLWLDWLYH ZDV FDQFHOOHG�
RXU UHVHDUFK JURXS IRFXVHG DWWHQWLRQ RQ WKH ,(((
���� VWDQGDUG� 7KH ILQDO VROXWLRQ RI WKDW DSSOLFDWLRQ

UHVSHFWV ,((( ���� LQ VXFK D ZD\ WKDW HQDEOHV ERWK
GLUHFW FRXSOLQJ RI VHQVRUV WR LQWUDQHW DQG WR

LQWHUFRQQHFWHG ILHOGEXVHV�

�

����6PDUW�VHQVRU�LQWHUQDO�FRPPXQLFDWLRQ�
7KH FRUH FRPSRQHQWV RI WKH SUHVVXUH PHDVXUHPHQW

DSSOLFDWLRQV DSSHDU WR EH SUHVVXUH VHQVRUV� LQ WKLV FDVH
VPDUW GHYLFHV HTXLSSHG ZLWK PLFURSURFHVVRUV� (DFK

VPDUW VHQVRU FRQWDLQV RQH RI WZR 1&$3
LPSOHPHQWDWLRQV EDVHG HLWKHU RQ ���ELW $50 � RU RQ
��ELW 5DEELW PLFURSURFHVVRUV WKDW ERWK SURYLGH

UHDOL]DWLRQ RI WKH ������ REMHFW PRGHO IRU LQWUDQHW
LQWHUFRQQHFWLYLW\ DQG WKH DFFHVV WR WKH ������

LQWHUIDFH IRU FRQQHFWLQJ WR SUHVVXUH VHQVRUV ZLWK
UHIOHFWHG ODVHU EHDP DQG GLIIUDFWLYH OHQV�

5HDG�RXW VHQVLQJ V\VWHP DSSOLHV D FRPELQDWLRQ RI

WZR SULQFLSOHV WKDW SURYLGH ERWK KLJK SUHFLVLRQ DQG
ZLGH UDQJH SUHVVXUH PHDVXUHPHQWV� /DUJH

GLVSODFHPHQWV RI D PHPEUDQH DUH PHDVXUHG E\ WKH
SRVLWLRQ RI WKH UHIOHFWHG IRFXVHG ODVHU EHDP� 6PDOO
SRVLWLRQ FKDQJHV DUH PHDVXUHG E\ RQH�VLGH OD\HU

GLIIUDFWLYH OHQV SULQFLSOH� 6HQVRU RXWSXW VLJQDO LV
FRQGLWLRQHG LQ GLJLWDO E\ $'X&��� RQH�FKLS

PLFURFRPSXWHU� ZKLFK SURYLGHV WKH ,(((������
LQWHUIDFH DV RQH RI LWV FRPPXQLFDWLRQ SRUWV�

�

����,QWUDQHW�FRQQHFWLYLW\�
7KH LQWUDQHW VLGH VWHPV IURP D -DYD�EDVHG DUFKLWHFWXUH
ZLWK :HE VHUYHU LQ WKH UROH RI D KDOI JDWHZD\� 7KH

-DYD DSSOHW UHSUHVHQWV WKH FOLHQW�VLGH RI WKH FOLHQW�
VHUYHU FRPPXQLFDWLRQ PRGHO� 7KH VRIWZDUH KDOI

JDWHZD\ SURYLGHV WKH NH\ VHUYHU�VLGH FDSDELOLWLHV
DOORZLQJ -DYD FOLHQWV WR FRQQHFW� VXEVFULEH� DQG
FRPPXQLFDWH WR WKH VPDUW VHQVRUV� -DYD FDQ GLUHFWO\

VXSSRUW FOLHQW�VHUYHU DSSOLFDWLRQ DUFKLWHFWXUHV DV WKH
FRUH -DYD VSHFLILFDWLRQ LQFOXGHV D 7&3�,3 QHWZRUNLQJ

$3,�



7KH GHYHORSHG -DYD DSSOHW XVHV WKH FRUH MDYD�QHW
SDFNDJH WR LPSOHPHQW D FOLHQW�VHUYHU DSSOLFDWLRQ

GLVWULEXWLRQ� 7KLV DOORZV WKH -DYD DSSOHW FOLHQW WR
DFFHVV VPDUW VHQVRUV DQG VXSSRUWLQJ QRGHV� 7KH -DYD

DSSOHW FRQVLVWV RI D VHULHV RI REMHFW FODVVHV� LQFOXGLQJ
PXOWL�WKUHDGHG DSSOHW HQYLURQPHQW� DQLPDWLRQ� DQG

7&3�,3�EDVHG QHWZRUN FOLHQW FRPPXQLFDWLRQV�

�

����)LHOGEXV�FRQQHFWLYLW\�
7KH DSSOLFDWLRQ DUFKLWHFWXUH HPSOR\V D FRQILJXUDEOH

VHUYHU LPSOHPHQWLQJ WKH IXQFWLRQDOLW\ RI D ILHOGEXV
JDWHZD\ WKDW HQDEOHV WR DFFHVV YDULRXV ILHOGEXV�OHYHO

FRPSRQHQWV FRPSDWLEOH WR VXFK SURWRFROV DV &$1
ZLWK 'HYLFH1HW RU &$1RSHQ� )LHOGEXV )RXQGDWLRQ�
DQG /RQ:RUNV� 0RUHRYHU� ZH FRQVLGHU WKH ILHOGEXV�

WR�ILHOGEXV LQWHUFRQQHFWLRQ WHFKQLTXHV GHYHORSHG
HDUOLHU >��@� ZKLFK FDQ IXUWKHU H[WHQG WKH UDQJH RI

FRQQHFWDEOH GHYLFHV�
7KLV VHUYHU KDV VXSSRUWHG WKH UHXVH RI SUHYLRXVO\

GHYHORSHG VHQVRUV QRW RQO\ IRU ODXQFKLQJ WKH V\VWHP

LPSOHPHQWDWLRQ H[SHULPHQWV DQG VHQVRU WHVWLQJ
SXUSRVHV EXW DOVR IRU UHDO�OLIH� FRQFUHWH DSSOLFDWLRQ

GHYHORSPHQW�

�

����,(((������1HWZRUN�$UFKLWHFWXUH�
7R H[SODLQ WKH SULQFLSOHV RI WKH VHQVRU QHWZRUNLQJ
DUFKLWHFWXUH GHVFULEHG DERYH� WKLV VHFWLRQ UHYLHZV WKH

,((( ������ VWDQGDUG >�@� 7KH ������ LQIRUPDWLRQ
PRGHO >�@ GHDOV ZLWK DQ REMHFW�RULHQWHG GHILQLWLRQ RI D
QHWZRUN FDSDEOH DSSOLFDWLRQ SURFHVVRU� 1&$3� ZKLFK

LV WKH REMHFW�RULHQWHG HPERGLPHQW RI D VPDUW
QHWZRUNHG GHYLFH� 7KLV PRGHO LQFOXGHV WKH GHILQLWLRQ

RI DOO DSSOLFDWLRQ�OHYHO DFFHVV WR QHWZRUN UHVRXUFHV
DQG WUDQVGXFHU KDUGZDUH�

�

����2EMHFW�PRGHO�
7KH REMHFW PRGHO GHILQLWLRQ HQFRPSDVVHV D VHW RI
REMHFWV FODVVHV� DWWULEXWHV� PHWKRGV� DQG EHKDYLRUV

WKDW SURYLGH D FRQFLVH GHVFULSWLRQ RI D WUDQVGXFHU DQG
D QHWZRUN HQYLURQPHQW WR ZKLFK LW PD\ FRQQHFW� 7KH
VWDQGDUG EULQJV D QHWZRUN DQG WUDQVGXFHU KDUGZDUH

QHXWUDO HQYLURQPHQW LQ ZKLFK D FRQFUHWH
LPSOHPHQWDWLRQ FDQ EH GHYHORSHG�

7KH VWDQGDUG XVHV EORFN DQG EDVH FODVVHV WR
GHVFULEH WKH WUDQVGXFHU GHYLFH� 7KH ������ GHILQH
IRXU FRPSRQHQW FODVVHV RIIHULQJ SDWWHUQV IRU RQH

3K\VLFDO %ORFN� RQH RU PRUH 7UDQVGXFHU %ORFNV�
)XQFWLRQ %ORFNV� DQG 1HWZRUN %ORFNV� (DFK EORFN

FODVV PD\ LQFOXGH VSHFLILF EDVH FODVVHV IURP WKH
PRGHO� 7KH EDVH FODVVHV LQFOXGH 3DUDPHWHUV� $FWLRQV�

(YHQWV� DQG )LOHV� DQG SURYLGH FRPSRQHQW FODVV�
$OO FODVVHV LQ WKH PRGHO KDYH DQ DEVWUDFW RU URRW

FODVV IURP ZKLFK WKH\ DUH GHULYHG� 7KLV DEVWUDFW FODVV
LQFOXGHV VHYHUDO DWWULEXWHV DQG PHWKRGV WKDW DUH
FRPPRQ WR DOO FODVVHV LQ WKH PRGHO DQG RIIHU D

GHILQLWLRQ IDFLOLW\ WR EH XVHG IRU LQVWDQWLDWLRQ DQG
GHOHWLRQ RI FRQFUHWH FODVVHV� ,Q DGGLWLRQ� PHWKRGV IRU

JHWWLQJ DQG VHWWLQJ DWWULEXWHV ZLWKLQ HDFK FODVV DUH
DOVR SURYLGHG�

�

����%ORFN�FODVVHV�
%ORFN FODVVHV IRUP WKH PDMRU EORFNV RI IXQFWLRQDOLW\
WKDW FDQ EH SOXJJHG LQWR DQ DEVWUDFW FDUG�FDJH WR

FUHDWH YDULRXV W\SHV RI GHYLFHV� 2QH 3K\VLFDO %ORFN
LV PDQGDWRU\ DV LW GHILQHV WKH FDUG�FDJH DQG DEVWUDFWV
WKH KDUGZDUH DQG VRIWZDUH UHVRXUFHV WKDW DUH XVHG E\

WKH GHYLFH� $OO RWKHU EORFNV DQG FRPSRQHQW EDVH
FODVVHV FDQ EH UHIHUHQFHG IURP WKH 3K\VLFDO %ORFN�

7KH 3K\VLFDO %ORFN UHSUHVHQWLQJ WKH FDUG�FDJH
FRQWDLQV DOO WKH ORJLFDO KDUGZDUH DQG VRIWZDUH
UHVRXUFHV LQ WKH PRGHO� 7KHVH UHVRXUFHV GHWHUPLQH

WKH EDVLF FKDUDFWHULVWLFV RI WKH GHYLFH EHLQJ
DVVHPEOHG� ,QIRUPDWLRQ FRQWDLQHG LQ WKH 3K\VLFDO

%ORFN DV DWWULEXWHV LQFOXGH WKH PDQXIDFWXUHU¶V
LGHQWLILFDWLRQ� VHULDO QXPEHU� KDUGZDUH DQG VRIWZDUH
UHYLVLRQ LQIRUPDWLRQ� DQG PRUH LPSRUWDQWO\� GDWD

VWUXFWXUHV WKDW SURYLGH D UHSRVLWRU\ IRU RWKHU FODVV
FRPSRQHQWV� $V SUHYLRXVO\ PHQWLRQHG� WKH 3K\VLFDO

%ORFN LV WKH ORJLFDO FRQWDLQHU IRU DOO FRPSRQHQWV LQ
WKH GHYLFH PRGHO� WKHUHIRUH� LW PXVW KDYH DFFHVV WR

DQG EH DEOH WR ORFDWH DOO DYDLODEOH UHVRXUFHV
LQVWDQWLDWHG E\ WKH GHYLFH� 7KH GDWD VWUXFWXUHV
SURYLGHG E\ WKH 3K\VLFDO %ORFN KRXVH SRLQWHUV

�,QVWDQFHB,'� WR WKHVH FRPSRQHQWV LQ WKDW ZD\ RIIHU
HDV\ LQGLUHFW DFFHVV WR WKHP� 7R FRPPXQLFDWH WR D

GHYLFH RU D GHYLFH REMHFW DFURVV WKH QHWZRUN ZKHQ D
UHPRWH 1&$3 UHTXHVWV DQ DWWULEXWH IURP WKH 3K\VLFDO
%ORFN� WKDW 3K\VLFDO %ORFN KDV WR UHVROYH DGGUHVV

TXHULHV IURP WKH QHWZRUN� )RU WKLV SXUSRVH D
KLHUDUFKLFDO QDPLQJ�DGGUHVVLQJ VFKHPH LV XVHG EDVHG

RQ XQLTXH 7DJV� L�H� $6&,, GHVFULSWLRQV RI WKH EORFN
RU FRPSRQHQW QDPHV� ZKLFK FDQ EH FRQFDWHQDWHG
WRJHWKHU� WR IRUP IXOO\ TXDOLILHG DGGUHVVHV� 7KH

3K\VLFDO %ORFN LV WKH FHQWUDOL]HG ORJLFDO FRQQHFWRU RU
EDFNSODQH WKDW WKH RWKHU EORFNV SOXJ LQWR� 7KHUHIRUH�



WKH 3K\VLFDO %ORFN PXVW SURYLGH D /RFDWH PHWKRG WR
ILQG RWKHU FRPSRQHQWV LQ WKH V\VWHP�

7KH 7UDQVGXFHU %ORFN DEVWUDFWV DOO WKH
FDSDELOLWLHV RI HDFK WUDQVGXFHU WKDW LV SK\VLFDOO\

FRQQHFWHG WR WKH 1&$3 ,�2 V\VWHP� 'XULQJ WKH
GHYLFH FRQILJXUDWLRQ SKDVH� WKH GHVFULSWLRQ LV UHDG

IURP WKH KDUGZDUH GHYLFH ZKDW NLQG RI VHQVRUV DQG
DFWXDWRUV DUH FRQQHFWHG WR WKH V\VWHP� 7KLV
LQIRUPDWLRQ LV XVHG E\ WKH 3K\VLFDO %ORFN WR FUHDWH

DQG FRQILJXUH WKH UHODWHG W\SH RI WUDQVGXFHU EORFN�
7KH 7UDQVGXFHU %ORFN LQFOXGHV DQ ,�2 GHYLFH GULYHU

VW\OH LQWHUIDFH IRU FRPPXQLFDWLRQ ZLWK WKH KDUGZDUH�
7KH ,�2 LQWHUIDFH LQFOXGHV PHWKRGV IRU UHDGLQJ DQG
ZULWLQJ WR WKH WUDQVGXFHU IURP WKH DSSOLFDWLRQ�EDVHG

)XQFWLRQ %ORFN XVLQJ D VWDQGDUGL]HG LQWHUIDFH �L�H��
LRBUHDG DQG LRBZULWH�� 7KH ,�2 GHYLFH GULYHU

SDUDGLJP SURYLGHV ERWK SOXJ�DQG�SOD\ FDSDELOLW\ DQG
KRW�VZDS IHDWXUH IRU WUDQVGXFHUV� 7KLV PHDQV DQ\
DSSOLFDWLRQ ZULWWHQ WR WKLV LQWHUIDFH VKRXOG ZRUN

LQWHUFKDQJHDEO\ ZLWK PXOWLSOH YHQGRU WUDQVGXFHUV�
,Q D VLPLODU IDVKLRQ WKH WUDQVGXFHU YHQGRUV

SURYLGH DQ ,�2 GULYHU WR WKH QHWZRUN YHQGRUV ZLWK
WKHLU SURGXFW WKDW VXSSRUWV WKLV LQWHUIDFH� 7KH GULYHU
LV LQWHJUDWHG ZLWK WKH WUDQVGXFHU¶V DSSOLFDWLRQ

HQYLURQPHQW WR HQDEOH DFFHVV WR WKHLU KDUGZDUH� 7KLV
DSSURDFK LV LGHQWLFDO WR WKH LQWHUIDFH IRXQG LQ GHYLFH

GULYHUV IRU 81,;�
7KH )XQFWLRQ %ORFN HTXLSV D WUDQVGXFHU GHYLFH

ZLWK D VNHOHWDO DUHD LQ ZKLFK WR SODFH DSSOLFDWLRQ�

VSHFLILF FRGH� 7KH LQWHUIDFH GRHV QRW VSHFLI\ DQ\
UHVWULFWLRQV RQ KRZ DQ DSSOLFDWLRQ LV GHYHORSHG� ,Q

DGGLWLRQ WR D 6WDWH YDULDEOH WKDW DOO EORFN FODVVHV
PDLQWDLQ� WKH )XQFWLRQ %ORFN FRQWDLQV VHYHUDO OLVWV RI

SDUDPHWHUV WKDW DUH W\SLFDOO\ XVHG WR DFFHVV QHWZRUN�
YLVLEOH GDWD RU WR PDNH LQWHUQDO GDWD DYDLODEOH
UHPRWHO\� ,W PHDQV� DQ\ DSSOLFDWLRQ�VSHFLILF

DOJRULWKPV RU GDWD VWUXFWXUHV DUH FRQWDLQHG ZLWKLQ
WKHVH EORFNV WR DOORZ VHSDUDWHO\ IRU LQWHJUDWLRQ RI

DSSOLFDWLRQ�VSHFLILF IXQFWLRQDOLW\ XVLQJ D SRUWDEOH
DSSURDFK�

7KH 1HWZRUN %ORFN LV XVHG WR DEVWUDFW DOO DFFHVV

WR WKH QHWZRUN E\ WKH EORFN DQG EDVH FODVVHV
HPSOR\LQJ D QHWZRUN�QHXWUDO� REMHFW�EDVHG

SURJUDPPLQJ LQWHUIDFH� 7KH QHWZRUN PRGHO SURYLGHV
DQ DSSOLFDWLRQ LQWHUDFWLRQ PHFKDQLVP EDVHG RQ WKH
UHPRWH SURFHGXUH FDOO �53&� IUDPHZRUN IRU FOLHQW�

VHUYHU GLVWULEXWHG FRPSXWLQJ VHWWLQJV� 7KH 53&
PHFKDQLVP VXSSRUWV ERWK D FOLHQW�VHUYHU DQG D

SXEOLVKHU�VXEVFULEHU SDUDGLJP IRU HYHQW DQG PHVVDJH
JHQHUDWLRQ� ,Q VXSSRUW RI WKHVH WZR W\SHV RI

DSSOLFDWLRQ LQWHUDFWLRQ� D FRPPXQLFDWLRQ PRGHO WKDW
VWHPV IURP WKH QRWLRQ RI D SRUW LV GHILQHG LQ WKH

VSHFLILFDWLRQ� 7KLV PHDQV� LI D EORFN ZLVKHV WR
FRPPXQLFDWH ZLWK DQ\ RWKHU EORFN LQ WKH GHYLFH RU

DFURVV WKH QHWZRUN� LW PXVW ILUVW FUHDWH D SRUW WKDW
ORJLFDOO\ ELQGV WKH EORFN WR WKH SRUW QDPH� 2QFH

HQRXJK LQIRUPDWLRQ DERXW DGGUHVVLQJ RI WKH SRUW LV
NQRZQ� WKH SRUW FDQ EH ERXQG WR D QHWZRUN�VSHFLILF
EORFN DGGUHVV� $W WKLV SRLQW WKH ORJLFDO SRUW DGGUHVV

KDV EHHQ ERXQG WR WKH DFWXDO GHVWLQDWLRQ DGGUHVV E\
WKH XQGHUO\LQJ FRQWURO QHWZRUN WHFKQRORJ\� $Q\

WUDQVGXFHU DSSOLFDWLRQ¶V XVH RI WKH SRUW QDPH LV QRZ
UHVROYHG WR WKH HQGSRLQW DVVRFLDWHG ZLWK WKH ORJLFDO
GHVWLQDWLRQ� 7KLV VFKHPH DOORZV D ODWH ELQGLQJ HIIHFW

RQ DSSOLFDWLRQ XVHV RI WKH SRUWV VR WKDW DGGUHVVHV DUH
QRW KDUG�FRGHG RU GHSHQGHQW XSRQ D VSHFLILF

DUFKLWHFWXUH� 7KH SRUW FDSDELOLW\ LV VLPLODU WR WKH
7&3�,3 VRFNHW�SURJUDPPLQJ LQWHUIDFH ZKHUH D
VRFNHW LV FUHDWHG DQG ERXQG XVLQJ DQ DSSOLFDWLRQ

VSHFLILF SRUW QXPEHU DQG ,3 DGGUHVV� 2QFH ERXQG�
WKH VRFNHW FDQ EH XVHG IRU GDWD WUDQVIHU�
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����1&$3�LPSOHPHQWDWLRQ�
7KH DERYH LQWURGXFHG REMHFW PRGHO KDV WR EH
LPSOHPHQWHG VR WKDW WKH 1&$3 FDQ SURYLGH DOO

FRPPXQLFDWLRQ EHWZHHQ HDFK FOLHQW DQG WKH
FRQQHFWHG VHQVRU� 1DPHO\� WKH 1HWZRUN %ORFN DQG

VXSSRUWLQJ KDUGZDUH PXVW SURS XS WKH FRPSOHWH
SURWRFRO VWDFN RI WKH DGMDFHQW QHWZRUN LQFOXGLQJ D
PHVVDJLQJ SURWRFRO UHVSHFWHG LQ IUDPH RI WKH

DSSOLFDWLRQ�
7KH SUHVVXUH DQDO\]HU LQFOXGHV H[DPSOHV RI WZR

1&$3 LPSOHPHQWDWLRQV E\ WKH $50 � DQG 5DEELW
PLFURSURFHVVRUV VRIWZDUH IRU GLUHFW VHQVRU�WR�LQWUDQHW

FRXSOLQJ� 7KH ILHOGEXV JDWHZD\ VHUYHU GHPRQVWUDWHV
KRZ WR UHXVH YDULRXV ILHOGEXV�GHSHQGHQW VHQVRUV WR EH
DFFHVVLEOH IURP WKH LQWUDQHW�
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����5HODWHG�:RUN�
7KH UHVHDUFK JURXS DW WKH 1,67 >�@ GHYHORSHG

GHPRQVWUDWLRQ DUFKLWHFWXUHV IRU FRXSOLQJ �����
FRPSDWLEOH GHYLFHV WR ILHOGEXVHV RU ,QWHUQHW�EDVHG

LQWUDQHWV >�@� >�@� >��@� 7KRVH SDSHUV RULJLQDOO\
DWWUDFWHG RXU DWWHQWLRQ WR WKH ,((( ���� VWDQGDUGV�

:H DUH DZDUH RI DQQRXQFHG FRPPHUFLDO VROXWLRQV

ERWK RI WKH ������ 1&$3 >�@ DQG RI WKH �������
FRPSDWLEOH SUHVVXUH VHQVRU >�@� 8QIRUWXQDWHO\� WKRVH



GHYLFHV QHLWKHU PHHW WKH SUHVVXUH DQDO\]HU
UHTXLUHPHQWV VSHFLILFDWLRQ QRU DUH FXUUHQWO\ DYDLODEOH�
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����&RQFOXVLRQ�
7KLV SDSHU SUHVHQWV DQ DSSOLFDWLRQ WKDW FDQ RIIHU D

GHVLJQ SDWWHUQ IRU ���� VHQVRUV�EDVHG HPEHGGHG
V\VWHPV� ,W GHDOV ZLWK ,((( ���� VPDUW WUDQVGXFHU
QHWZRUN LQWHUIDFH PHGLDWLQJ DQ DFFHVV IURP WKH

,QWHUQHW WR QHWZRUNHG VHQVRUV� 7KH NHUQHO RI WKH SDSHU
IRFXVHV RQ WKH SUHVVXUH DQDO\]HU DV D UHDO�ZRUOG

DSSOLFDWLRQ� VWUHVVLQJ WKH FRPPXQLFDWLRQ DUFKLWHFWXUH
LQFOXGLQJ LQWUDQHW FRQQHFWLYLW\ LVVXHV�
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$FNQRZOHGJPHQWV�

7KH DXWKRUV DSSUHFLDWH FRQWULEXWLRQV RI WKHLU

FROOHDJXHV IURP WKH 'HSDUWPHQW RI &RPSXWHU 6FLHQFH
DQG (QJLQHHULQJ� WKH 'HSDUWPHQW RI 0LFURHOHFWURQLFV�
WKH 'HSDUWPHQW RI $XWRPDWLF &RQWURO DQG

0HDVXUHPHQW 7HFKQLTXHV� DQG WKH 'HSDUWPHQW RI
7HOHFRPPXQLFDWLRQV DW WKH %UQR 8QLYHUVLW\ RI

7HFKQRORJ\� QDPHO\ )UDQWLVHN =H]XOND� 9ODGLVODY
0XVLO� .DPLO 9UED� 'DQLHO %HFYDU� 0LFKDO 6WUDFK DQG
0LFKDO -XULFD WR WKH SUHVHQWHG ZRUN�

7KLV UHVHDUFK KDV EHHQ VXSSRUWHG E\ *UDQG
$JHQF\ RI WKH &]HFK 5HSXEOLF XQGHU WKH FRQWUDFW

*$&5 ����������� 7/$.$1 DQG E\ WKH &]HFK
0LQLVWU\ IRU (GXFDWLRQ LQ IUDPH RI WKH 5HVHDUFK
,QWHQWLRQ -& 060 ���������� 5HVHDUFK LQ

LQIRUPDWLRQ DQG FRQWURO V\VWHPV�
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