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5XVVLD 5XVVLD

P]\P#FJX�FKHO�VX VRNROLQVN\#DFP�RUJ

$EVWUDFW�

7KH� SDSHU� GHVFULEHV� GHYHORSPHQW� SULQFLSOHV� DQG� WKH
SURJUDP� VWUXFWXUH� RI� WKH� 2PHJD� )LOH� 0DQDJHPHQW
6\VWHP� �2)06�� IRU� WKH� 2PHJD� SDUDOOHO� '%06
HQJLQH��7KH�SDSHU� JLYHV� UHTXLUHPHQWV� IRU�2)06�DQG
WKH� GHVFULSWLRQ� RI� LWV� JHQHUDO� VWUXFWXUH� DQG
FRPSRQHQWV��7KH�SDSHU�JLYHV�VRPH�HIIHFWLYH�SURWRFRO
IRU� LQWHUDFWLRQ� ZLWK� WKH� 'LVN� 6XEV\VWHP� 8QLW� DQG
GHVFULEHV� DUFKLWHFWXUH� RI� WKH� 'LVN� 6XEV\VWHP
(PXODWRU��7KH�SDSHU�DOVR�SURSRVHV�D�SDJH�UHSODFHPHQW
VWUDWHJ\� EDVHG� RQ� VR�FDOOHG� VWDWLF� DQG� G\QDPLF� SDJH
UDWLQJV�� 'HVFULEHG� 2)06� ZDV� LPSOHPHQWHG� IRU� WKH
0%&�����PDVVLYHO\�SDUDOOHO�FRPSXWLQJ�V\VWHP�

�� ,QWURGXFWLRQ
$�SDUDOOHO�GDWDEDVH�PDQDJHPHQW�V\VWHP��'%06��GHVLJQ
XVXDOO\� KDV� VRPH� RSHUDWLQJ� HQYLURQPHQW� OHYHO� LQ� LWV
VWUXFWXUH�� 7KLV� OHYHO� SURYLGHV� SURFHVV� PDQDJHPHQW� DQG
VFKHGXOLQJ�� LQWHUSURFHVV� FRPPXQLFDWLRQ� VXSSRUW�� EXIIHU
PDQDJHPHQW�IXQFWLRQV�DQG�WKH�ILOH�PDQDJHPHQW�V\VWHP�

7KH� '%06� GHYHORSHU� LV� IDFHG� ZLWK� WZR� DSSURDFKHV� WR
LPSOHPHQW� VXFK� ORZ�OHYHO� VHUYLFHV�� 7KH� ILUVW�� XVH� WKHVH
VHUYLFHV�IURP�WKH�RSHUDWLQJ�V\VWHP��26��KH�RU�VKH�ZRUNV
ZLWK��DQG�WKH�VHFRQG��LPSOHPHQW�WKHVH�VHUYLFHV�DV�SDUW�RI
'%06��&XUUHQW�'%06V�XVXDOO\�XVH�WKH�ODWWHU�DOWHUQDWLYH
EHFDXVH� JHQHUDO�SXUSRVH� 26� VHUYLFHV� XVXDOO\� DUH� HLWKHU

����������������������������������������������������������
��7KLV�ZRUN�ZDV�VXSSRUWHG�E\�WKH�5XVVLDQ�)RXQGDWLRQ�IRU
%DVLF�5HVHDUFK�XQGHU�*UDQW�������������
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3HUPLVVLRQ�WR�FRS\�ZLWKRXW�IHH�DOO�RU�SDUW�RI� WKLV�PDWHULDO� LV�JUDQWHG

SURYLGHG� WKDW� WKH� FRSLHV� DUH� QRW� PDGH� RU� GLVWULEXWHG� IRU� GLUHFW

FRPPHUFLDO�DGYDQWDJH�� WKH�&6,7�FRS\ULJKW�QRWLFH�DQG�WKH�WLWOH�RI� WKH

SXEOLFDWLRQ�DQG�LWV�GDWH�DSSHDU��DQG�QRWLFH�LV�JLYHQ�WKDW�FRS\LQJ�LV�E\

SHUPLVVLRQ�RI�WKH�,QVWLWXWH�IRU�&RQWHPSRUDU\�(GXFDWLRQ�-068,&(��7R

FRS\� RWKHUZLVH�� RU� WR� UHSXEOLVK�� UHTXLUHV� D� IHH� DQG�RU� VSHFLDO

SHUPLVVLRQ�IURP�WKH�-068,&(�

3URFHHGLQJV�RI�WKH�:RUNVKRS�RQ�&RPSXWHU�6FLHQFH
DQG�,QIRUPDWLRQ�7HFKQRORJLHV�&6,7¶����
8ID��5XVVLD������

WRR�VORZ�RU�LQDSSURSULDWH�IRU�GDWDEDVH�PDQDJHPHQW�QHHGV
>�@�

7KLV� SDSHU� GHVFULEHV� WKH� 2PHJD� )LOH� 0DQDJHPHQW
6\VWHP� GHVLJQHG� DQG� LPSOHPHQWHG�ZLWKLQ� WKH� IUDPHV� RI
WKH�2PHJD� 3URMHFW� >�@�� 7KH�2PHJD� 3URMHFW� LV� DLPHG� WR
GHYHORS� WKH� SDUDOOHO� '%06� ZLWK� KLHUDUFKLFDO� VKDUHG�
QRWKLQJ� DUFKLWHFWXUH� IRU� WKH� 0%&����� PXOWLSURFHVVRU
FRPSXWLQJ�V\VWHP�>�@�

7KH�2PHJD�V\VWHP�KDUGZDUH�DUFKLWHFWXUH�FRUUHVSRQGV�WR
WKUHH�OHYHO� KLHUDUFK\�� 7KH� 0%&� SURFHVVRU� PRGXOH
FRQVLVWLQJ�RI�FRPSXWDWLRQ�DQG�FRPPXQLFDWLRQ�SURFHVVRUV
SUHVHQWV� ILUVW� OHYHO��7KH� VHFRQG� OHYHO� FRUUHVSRQGV� WR� WKH
W�FOXVWHU� LQFOXGLQJ� IRXU� 0%&� SURFHVVRU� PRGXOHV
FRQQHFWHG� HDFK� RWKHU� DQG� ZLWK� 'LVN� 6XEV\VWHP� 8QLW
�'68��E\�OLQNV��7KH�WKLUG�OHYHO�RI�KDUGZDUH�KLHUDUFK\�LV
SUHVHQWHG� E\�W�FOXVWHUV� FRPSRVHG� LQWR� WKH�W�V\VWHP� LQ
VKDUHG�QRWKLQJ�PDQQHU��7KH�GHWDLOHG�GHVFULSWLRQ�RI�HDFK
OHYHO�RI�WKH�2PHJD�V\VWHP�KDUGZDUH�DUFKLWHFWXUH�LV�JLYHQ
LQ�>�@�

7KH�2PHJD�3URMHFW�'HYHORSPHQW�(QYLURQPHQW��LWV�WRROV�
FRRSHUDWLYH�GHYHORSPHQW�F\FOH�DUH�GHVFULEHG�LQ�>�@�

7KH� 2PHJD� )LOH� 0DQDJHPHQW� 6\VWHP� �2)06�� ZDV
FUHDWHG�DV�D�SDUW�RI�WKH�2PHJD�2SHUDWLQJ�6\VWHP��226��
7KH� 226� LQFOXGHV� DOVR� WKH� IROORZLQJ� VXEV\VWHPV�� WKH
7KUHDG�0DQDJHU��WKH�W�FRQGXFWRU�DQG�WKH�W�URXWHU��7KH
7KUHDG� 0DQDJHU� SURYLGHV� OLJKW�ZHLJKWHG� SURFHVVHV� �RU
WKUHDGV�� VXSSRUW�� 7KH�W�FRQGXFWRU� SURYLGHV� D�PHVVDJH�
SDVVLQJ�V\VWHP�IRU�FRPPXQLFDWLRQ�ZLWKLQ�D�FOXVWHU�EDVHG�
7KH� W�URXWHU� SURYLGHV� D� PHVVDJH� SDVVLQJ� V\VWHP� IRU
FRPPXQLFDWLRQ� DPRQJ� FOXVWHUV�� %RWK� WKH� W�FRQGXFWRU
DQG� WKH�W�URXWHU� EDVHG� RQ� YLUWXDO� FKDQQHO� PHFKDQLVP�
7KH�LQWHUIDFHV�DQG�GHVFULSWLRQ�RI�XVHG�DOJRULWKPV�RI� WKH
DERYH�226�VXEV\VWHPV�DUH�JLYHQ�LQ�>�@�

7KH� UHVW�RI� WKH�SDSHU� LV� RUJDQL]HG� DV� IROORZV��6HFWLRQ��
GHVFULEHV� WKH� JHQHUDO� VWUXFWXUH� RI� WKH� 2PHJD� )LOH
0DQDJHPHQW� 6\VWHP� DQG� UHTXLUHPHQWV� IRU� LW�� 6HFWLRQ� �
FRQWDLQV� D� GHVFULSWLRQ� RI� WKH�'LVN� 6XEV\VWHP�(PXODWRU�
,Q� VHFWLRQ� �� ZH� JLYH� LPSOHPHQWDWLRQ� SULQFLSOHV� RI� WKH
'LVN� 0DQDJHU� DQG� DOVR� DQG� WKH� SURWRFRO� IRU� GDWD
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LQWHUFKDQJH� ZLWK� WKH� 'LVN� 6XEV\VWHP� 8QLW�� 7KH
LPSOHPHQWDWLRQ�SULQFLSOHV�RI�WKH�3DJH�0DQDJHU�DUH�JLYHQ
LQ�VHFWLRQ����$�SDJH�UHSODFHPHQW�WHFKQLTXH�EDVHG�RQ�VR�
FDOOHG� VWDWLF� DQG� G\QDPLF� SDJH� UDWLQJV� LV� SUHVHQWHG� LQ
VHFWLRQ����6HFWLRQ���LV�GHYRWHG�WR�GHYHORSPHQW�SULQFLSOHV
RI�WKH�)LOH�0DQDJHU��6HFWLRQ���FRQWDLQV�D�FRQFOXVLRQ�

�� *HQHUDO�6WUXFWXUH�RI�WKH�2PHJD�)LOH
0DQDJHPHQW�6\VWHP

7KH� 2PHJD� )LOH� 0DQDJHPHQW� 6\VWHP� SURYLGHV
FRQQHFWLRQV� EHWZHHQ� WKH� 2PHJD� '%06� DQG� WKH� 'LVN
6XEV\VWHP�8QLW��2)06�UXQV�RQ�HDFK�QRGH�RI�WKH�FOXVWHU�

7KH�PDLQ�SXUSRVH�RI�WKH�2)06�LV�VXSSRUWLQJ�FRQFHSW�RI
D�ILOH�WDNHQ�DV�D�VHW�RI�UHFRUGV�RI�IL[HG�OHQJWK��6XFK�ILOHV
DUH� XVHG� RQ� WKH� KLJKHU� OHYHOV� RI� V\VWHP� KLHUDUFK\� WR
UHSUHVHQW� UHODWLRQV� �WDEOHV��� LQGH[HV� DQG� RWKHU
FRPSRQHQWV�RI�D�VWRUHG�GDWDEDVH�

7KH�EDVLF�UHTXLUHPHQWV�IRU�WKH�2)06�DUH�WKH�IROORZLQJ�

�� 2)06�VKRXOG�VXSSRUW� ILOHV� FRQVLVWLQJ�RI� UHFRUGV�RI
IL[HG� OHQJWK�� (DFK� ILOH� VKRXOG� KDYH� LWV� ,'� XQLTXH
ZLWKLQ�WKH�JLYHQ�GLVN��(DFK�UHFRUG�VKRXOG�KDYH�LWV�,'
XQLTXH�ZLWKLQ�WKH�JLYHQ�GLVN�

�� 2)06�VKRXOG�SURYLGH�RSSRUWXQLW\�WR�LQWURGXFH�LQWUD�
ILOH� FOXVWHULQJ� RQ� WKH� KLJKHU� OHYHOV� RI� WKH� V\VWHP
KLHUDUFK\��7KH�2PHJD�V\VWHP�GRHV�QRW�VXSSRUW�LQWHU�
ILOH�FOXVWHULQJ�

�� 2)06� VKRXOG� VXSSRUW� SDJH� EXIIHULQJ� EDVHG� RQ� WKH
XQLIRUP�LQWHUQDO�EXIIHU�SRRO��$FFHVV�WR�ILOH�FRQWHQWV
LV�SRVVLEOH�E\�PHDQV�RI�WKLV�EXIIHU�RQO\�

�� 2)06� VKRXOG� VXSSRUW� YLUWXDO� VKDUHG�QRWKLQJ
DUFKLWHFWXUH�� ,W� PHDQV� WKDW� D� VHSDUDWH� YLUWXDO� GLVN
�GLVN�SRRO��LV�DVVLJQHG�WR�HDFK�SURFHVVRU�QRGH�RI�WKH
W�FOXVWHU�� 2QH� SURFHVVRU� QRGH� FDQ� QRW� DGGUHVV
YLUWXDO�GLVNV��GLVN�SRROV��RI�DQRWKHU�

�� 2)06� VKRXOG� QRW� SURYLGH� IDFLOLWLHV� WR� ZRUN� ZLWK
GLVNV�QRW�EHORQJLQJ�WR�WKH�JLYHQ�W�FOXVWHU�

�� 2)06� VKRXOG� QRW� VXSSRUW� IUDJPHQWDWLRQ� DQG
UHSOLFDWLRQ�RI�ILOHV��IUDJPHQWDWLRQ�DQG�UHSOLFDWLRQ�DUH
WR�EH�LPSOHPHQWHG�RQ�WKH�KLJKHU�OHYHOV�RI�WKH�V\VWHP
KLHUDUFK\�� ,W� PHDQV� WKDW� HDFK� UHODWLRQ� �WDEOH�
IUDJPHQW� RU� UHSOLFD� FRUUHVSRQGV� WR� D� VHSDUDWH� DQG
LQGHSHQGHQW�ILOH�

7KH�JHQHUDO�VWUXFWXUH�RI�WKH�2)06�LV�JLYHQ�LQ�WKH�)LJXUH
���2)06�LQFOXGHV�WKH�'LVN�0DQDJHU�� WKH�3DJH�0DQDJHU
DQG�WKH�)LOH�0DQDJHU�

7KH� 'LVN� 0DQDJHU� SURYLGHV� UHSUHVHQWDWLRQ� RI� D� YLUWXDO
GLVN�DV�D�VHW�RI�QXPEHUHG�SDJHV�RI���.E\WHV�OHQJWK��,Q�WKH
IXWXUH� LW� LV� SODQQHG� WR� DGG� DQ� RSSRUWXQLW\� WR� VSHFLI\
GHVLUDEOH� SDJH� VL]H� IRU� D� ILOH� GHSHQGLQJ� RQ� DYDLODEOH
YDULDQWV��IRU�H[DPSOH��������RU����.E\WHV��

7KH� 3DJH� 0DQDJHU� SURYLGHV� UHSUHVHQWDWLRQ� RI� D� VWRUHG
GDWDEDVH� �PRUH� SUHFLVHO\� LWV� SDUW�� DV� D� WRWDOLW\� RI� SDJH
VHWV��3DJH�VHW�FRUUHVSRQGV�WR�D�OLQNHG�SDJH�OLVW��7KH�3DJH
0DQDJHU� DOORZV� WR� FUHDWH� DQG� UHPRYH� SDJH� VHWV�� WR� DGG
DQG�UHPRYH�SDJH�LQWR�IURP�D�VHW�DQG�WR�DFFHVV�GLUHFWO\�D
SDJH�ZLWK�D�VSHFLILHG�,'�

7KH�)LOH�0DQDJHU�SURYLGHV�GDWDEDVH� UHSUHVHQWDWLRQ� DV� D
WRWDOLW\� RI� ILOHV�� +HUH� ILOH� LV� D� VXFFHVVLYH� VHW� RI
XQVWUXFWXUHG� UHFRUGV� RI� WKH� VDPH� OHQJWK� �D� UHFRUG� KDV
RQO\� RQH� LQIR� ILHOG���7KH� )LOH�0DQDJHU� DOORZV� WR� FUHDWH
DQG�UHPRYH�ILOHV��WR�DGG�DQG�UHPRYH�UHFRUGV�LQWR�IURP�D
ILOH�� WR�HGLW� UHFRUG
V�FRQWHQWV��WKH�YDOXH�RI� LQIR�ILHOG��� WR
DFFHVV� GLUHFWO\� D� UHFRUG� ZLWK� D� VSHFLILHG� ,'� DQG� DOVR
PDNH�LWHUDWRUV�WR�F\FOLFDOO\�UHWXUQ�SRLQWHUV� WR�DOO� UHFRUGV
RI�D�ILOH�ZLWKRXW�GXSOLFDWLRQ�

�� 2PHJD�'LVN�6XEV\VWHP�(PXODWRU
7KH� KDUGZDUH� SODWIRUP� RI� WKH�2PHJD�'%06� SURWRW\SH
GHYHORSPHQW� UHSUHVHQWV� WKH� 0%&����� PXOWLSURFHVVRU
V\VWHP� ZLWK� IRXU� SURFHVVRU� PRGXOHV� ZLWKRXW� D� GLVN
VXEV\VWHP� XQLW�� 7KHUHIRUH� WKHUH� LV� D� QHFHVVLW\� WR� FUHDWH
WKH�2PHJD�'LVN�6XEV\VWHP�(PXODWRU��2'6(��

2'6(�XVHV�ERWK�HOHFWURQLF�GLVNV�DQG�GLVNV�RI� WKH�+RVW�
FRPSXWHU�� $W� 2'6(� LQLWLDOL]DWLRQ� WKHUH� RFFXUV� DQ
DXWRPDWLF� UHDGLQJ� RI� WKH� GDWDEDVH� IURP� WKH� +RVW�
FRPSXWHU� GLVN� DQG� ORDGLQJ� LW� LQWR� DQ� HOHFWURQLF� GLVN� RI
VRPH� VHOHFWHG� SURFHVVRU� PRGXOH�� $W� D� QRUPDO� V\VWHP
VKXWGRZQ� WKHUH� KDSSHQV� D� UHYHUVH� GDWDEDVH� GXPS� IURP
WKH� HOHFWURQLF� GLVN� EDFN� WR� WKH� +RVW�FRPSXWHU� GLVN�
'XULQJ� ZRUN� VRPH� LQWHUPHGLDWH� GXPSV� WR� WKH� +RVW�
FRPSXWHU�GLVN�DUH�SRVVLEOH�

)RU� WKH�'LVN�6XEV\VWHP�8QLW�PRGHOLQJ� D� URRW�SURFHVVRU
PRGXOH� RI� WKH�0%&�����ZDV� DOORFDWHG�� 7KLV�PRGXOH� LV
FRQQHFWHG� ZLWK� +RVW�FRPSXWHU� YLD� D� OLQN�� 7KH� 'LVN
6XEV\VWHP� 8QLW� SURFHVVRU� PRGXOH� LV� QRW� XVHG� DV� D
FRPSXWDWLRQDO�PRGXOH��7KXV� WKH�W�FOXVWHU�ZDV�GHVLJQHG
WR�XVH�WKUHH�SURFHVVRU�PRGXOHV�DQG�RQH�'LVN�6XEV\VWHP
8QLW�

7KH� 2'6(� HQFDSVXODWHV� KDUGZDUH� IHDWXUHV� RI� WKH� 'LVN
6XEV\VWHP� 8QLW�� 6XFK� DQ� DSSURDFK� DOORZV� WR� OHDYH� WKH
VDPH� LQWHUIDFH� RI� WKH� 'LVN� 0DQDJHU� DW� SRUWLQJ� WR
KDUGZDUH� FRQILJXUDWLRQ� ZLWK� UHDO� 'LVN� 6XEV\VWHP� 8QLW�
ZKLFK��LQ�WXUQ��UHTXLUHV�PLQLPDO�PRGLILFDWLRQV�DW�SRUWLQJ
WKH�V\VWHP�DV�D�ZKROH�
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RI�WKH�Q�SDJH

IURP�WKH�G�GLVN
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RI�WKH�G�GLVN
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�)LJXUH����*HQHUDO�VWUXFWXUH�RI�WKH�2PHJD�)LOH�0DQDJHPHQW�6\VWHP

�� 'LVN�0DQDJHU
7KH�'LVN�0DQDJHU�SURYLGHV�EDVLF�LQSXW�RXWSXW�IXQFWLRQV
WR�RUJDQL]H�GDWD�H[FKDQJH�ZLWK�WKH�'LVN�6XEV\VWHP�8QLW�
7KH� 'LVN� 0DQDJHU� DOORZV� WR� DEVWUDFW� IURP� KDUGZDUH
IHDWXUHV� RI� WKH� 'LVN� 6XEV\VWHP� 8QLW� FOXVWHUV� DQG� WR
FRQVLGHU�LW�D�YLUWXDO�GHYLFH�FRQVLVWLQJ�RI�VRPH�QXPEHU�RI
ORJLFDO�GULYHV�ZLWK�SDJH�RUJDQL]DWLRQ�

7KH� QXPEHU� RI� GLVNV� HTXDOV� WKH� QXPEHU� RI� SURFHVVRU
PRGXOHV� RI� WKH� FOXVWHU�� 2QH� GLVN� LV� DVVLJQHG� WR� HDFK
SURFHVVRU� PRGXOH�� 7KH� SURFHVV� FDQ� QRW� DFFHVV� GLVNV�
ZKLFK� GR� QRW� EHORQJ� WR� LW�� 6XFK� DSSURDFK� VLPXODWHV
VKDUHG�QRWKLQJ�DUFKLWHFWXUH�

7KH� SDJH� VL]H� LV� D� SDUDPHWHU� RI� WKH�2PHJD� V\VWHP� DQG
HTXDOV�WR���.E\WHV�

7KH� 'LVN� 0DQDJHU� LPSOHPHQWV� YLUWXDO� FKDQQHO
DUFKLWHFWXUH�� ,W� PHDQV� WKDW� YLD� D� OLQN� FRQQHFWLQJ� WKH
SURFHVVRU� PRGXOH� ZLWK� WKH� 'LVN� 6XEV\VWHP� 8QLW� DQ\
QXPEHU� RI� UHDG�ZULWH� RSHUDWLRQV� FDQ� EH� FRQFXUUHQWO\
SHUIRUPHG�

7KH� 'LVN� 0DQDJHU� ZDV� GHVLJQHG� XVLQJ� FOLHQW�VHUYHU
WHFKQLTXH��7KH�FOLHQW
V�SDUW�RI�WKH�'LVN�0DQDJHU�UXQV�RQ
WKH�HYHU\�ZRUNLQJ�QRGH��$QG�WKH�VHUYHU
V�SDUW�UXQV�RQ�WKH
QRGH�RI�WKH�GLVN�VXEV\VWHP�XQLW�
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3KDVH &OLHQW 3KDVH 6HUYHU
��� LI��OLQN�LV�ORFNHG�E\�ZULWH��^

VWURNHBFRXQWHU���

EUHDN�

`

LI��ZULWH�RSHUDWLRQ�YLD�OLQN�LV�LQ�SURJUHVV��^

VWURNHBFRXQWHU���

EUHDN�

`

ORFN�OLQN�E\�ZULWH�

UXQ�ZULWLQJ�KHDGHU�WR�WKH�VHUYHU�

��� LI��GXPS�GLVN�RSHUDWLRQ�LV�LQ�SURJUHVV��^

VWURNHBFRXQWHU���

EUHDN�

`

LI��FOLHQW
V�OLQN�LV�ORFNHG�E\�UHDG��^

VWURNHBFRXQWHU���

EUHDN�

`

ORFN�FOLHQW
V�OLQN�E\�UHDG�

ORFN�FOLHQW
V�OLQN�E\�ZULWH�

UXQ�UHDGLQJ�KHDGHU�IURP�WKH�FOLHQW�

��� LI��ZULWH�RSHUDWLRQ�YLD�OLQN�LV�LQ�SURJUHVV��^

VWURNHBFRXQWHU���

EUHDN�

`

UXQ�ZULWLQJ�LQIR�SDUW�WR�WKH�VHUYHU�

��� LI��UHDG�RSHUDWLRQ�YLD�FOLHQW
V�OLQN�LV�LQ�SURJUHVV��^

VWURNHBFRXQWHU���

EUHDN�

`

ZULWH�SDJH�WR�WKH�GLVN�

UXQ�ZULWLQJ�KHDGHU�ZLWK�FRGH��RSHUDWLRQ�GRQH��WR

WKH�FOLHQW�

��� LI��KHDGHU�ZLWK�FRGH��RSHUDWLRQ�GRQH�

KDV�QRW�FRPH�IURP�WKH�VHUYHU��^

VWURNHBFRXQWHU���

EUHDN�

`

XQORFN�OLQN�E\�ZULWH�

VWURNHBFRXQWHU ���

��� LI��ZULWH�RSHUDWLRQ�YLD�FOLHQW
V�OLQN�LV�LQ�SURJUHVV��^

VWURNHBFRXQWHU���

EUHDN�

`

XQORFN�FOLHQW
V�OLQN�E\�UHDG�

XQORFN�FOLHQW
V�OLQN�E\�ZULWH�

VWURNHBFRXQWHU ���

�)LJXUH����&OLHQW�DQG�6HUYHU�LQVWUXFWLRQ�SKDVHV�RI�ZULWH�SDJH�RSHUDWLRQ

7KH� 6HUYHU� H[HFXWHV� FOLHQWV
� TXHULHV� WR� PDNH� VRPH
RSHUDWLRQ�ZLWK� WKH� GLVN� VXEV\VWHP� XQLW�� &OLHQWV� DQG� WKH
VHUYHU� H[FKDQJH� PHVVDJHV� FRQVLVWLQJ� RI� WZR� SDUWV� ±� D
KHDGHU� DQG� DQ� LQIR� SDUW�� 7KH� PHVVDJH� KHDGHU� KDV� WKH
IROORZLQJ� ILHOGV�� RSHUDWLRQ� ,'�� RSHUDWLRQ� W\SH�� SDJH
QXPEHU� DQG� FOLHQW
V� QRGH� QXPEHU�� ,QIR� SDUW� KDV� QR
VWUXFWXUH�� LW� LV� D� E\WH� DUUD\� OHQJWK� RI� ZKLFK� HTXDOV� WKH
SDJH� VL]H��0HVVDJH� SDVVLQJ� LV� FDUULHG� RXW� LQ� WZR� VWHSV�
PHVVDJH�KHDGHU�ILUVW�DQG�WKHQ�WKH�LQIR�SDUW�

:KHQHYHU� D� FOLHQW� VWDUWV� DQ\�RSHUDWLRQ� WKH�GHVFULSWRU� RI
WKLV�RSHUDWLRQ�LV�LQVHUWHG�LQWR�WKH�RSHUDWLRQ�WDEOH��6XFK�D
WDEOH� LV� RUJDQL]HG� DV� D� TXHXH� DQG� LWV� HOHPHQW� KDV� WKH
IROORZLQJ�ILHOGV��RSHUDWLRQ�,'��SDJH�QXPEHU��FOLHQW
V�QRGH
QXPEHU�� SRLQWHU� WR� WKH� EXIIHU� DQG� RSHUDWLRQ� VWDWH�� 7KH
RSHUDWLRQ�WDEOH�LV�SURFHVVHG�E\�WKH�FOLHQW
V�V\VWHP�WKUHDG�
7KH�IDFWRU�IXQFWLRQ�RI�WKLV�V\VWHP�WKUHDG�>�@�DFWLYDWHV�WKH
DERYH� WKUHDG� RQO\� ZKHQ� DV\QFKURQRXV� UHDG�ZULWH
RSHUDWLRQV�YLD� OLQNV�DUH�ILQLVKHG�DQG�WKH�UHVW�RI� WKH� WLPH
WKLV�WKUHDG�LV�GLVDEOHG�

7KH� VHUYHU� LV� PDGH� RXW� DV� DQ� LQGHSHQGHQW� SURFHVV
RSHUDWLQJ� RQ� D� VLPLODU� RSHUDWLRQ� WDEOH� LQ� WKH� GLVN
VXEV\VWHP� QRGH�� 7KLV� SURFHVV� F\FOLFDOO\� FDUULHV� RXW� WKH
IROORZLQJ�VHTXHQFH�RI�DFWLRQV�

��� :DLW�IRU�D�PHVVDJH�KHDGHU�IURP�FOLHQWV�

��� 3URFHVV� KHDGHU�� L�H�� LQVHUW� D� QHZ� HOHPHQW� LQWR� WKH
RSHUDWLRQ�WDEOH�

��� 3URFHVV� WKH� RSHUDWLRQ� WDEOH�� L�H�� H[HFXWH� SRVVLEOH
DFWLRQV��UHDG�SDJH�IURP�GLVN��GXPS�GLVN�HWF���

&OLHQW� DQG� VHUYHU� XVH� LQVWUXFWLRQ� SKDVHV� LGHRORJ\� >�@� WR
H[FKDQJH� GDWD�� )LJXUH��� VKRZV� FOLHQW� DQG� VHUYHU
LQVWUXFWLRQ�SKDVHV�RI�ZULWH�SDJH�RSHUDWLRQ�

�� 3DJH�0DQDJHU
7KH� 3DJH� 0DQDJHU� SURYLGHV� UHSUHVHQWDWLRQ� RI� D� VWRUHG
GDWDEDVH�DV�D�WRWDOLW\�RI�SDJH�VHWV��$�SDJH�VHW�FRUUHVSRQGV
WR�D�OLQNHG�SDJH�OLVW��$�SDJH�FRQVLVWV�RI�D�KHDGHU�DQG�DQ
LQIR�ILHOG�

�� 7KH� 3DJH� 0DQDJHU� VKRXOG� VDWLVI\� WR� WKH� IROORZLQJ
EDVLF�UHTXLUHPHQWV�

�� 3DJH� 6HW� $OORFDWLRQ� 7DEOH� �6$7�� VKRXOG� EH
VXSSRUWHG�� 6$7� LV� VWRUHG� LQ� D� FRQWLQXRXV� GLVN� DUHD
VWDUWLQJ�IURP�WKH�]HUR�SDJH�

�� $�VSHFLDO�SDJH�VHW��WKH�)UHH�6SDFH�/LVW��)6/��VKRXOG
EH�VXSSRUWHG�

�� $Q�RSSRUWXQLW\�WR�DGG�FRQWLQXRXV�EORFNV�RI�SDJHV�WR
WKH� VHW� VKRXOG� EH� VXSSRUWHG� �IRU� H[DPSOH� XS� WR� ��
SDJHV��

�� %XIIHULQJ� RI� SDJHV� RQ� WKH� EDVLV� RI� XQLIRUP� EXIIHU
VSDFH� VKRXOG� EH� VXSSRUWHG�� 7KH� VZDS� WDEOH� �EXIIHU
SRRO�LQGH[���FRQWDLQLQJ�QXPEHUV�RI�DOO�SDJHV�WKDW�DUH
DW�WKH�PRPHQW�LQ�WKH�EXIIHU�VKRXOG�EH�VXSSRUWHG��7KH
SDJH�UHSODFHPHQW�DOJRULWKP�VKRXOG�HIIHFWLYHO\�ZRUN
IRU�FRPSOHWHO\� ILOOHG�EXIIHU� �LW� LV� D� UHJXODU� VLWXDWLRQ
LQ�FDVH�RI�GDWDEDVH�V\VWHPV����D�SDJH�LV�HMHFWHG�IURP
WKH�EXIIHU�ZKHQ�DQG�RQO\�ZKHQ�LW�UHDOO\�LV�QHFHVVDU\
IRU�ORDGLQJ�VRPH�RWKHU�SDJH��



:RUNVKRS�RQ�&RPSXWHU�6FLHQFH�DQG�,QIRUPDWLRQ�7HFKQRORJLHV�&6,7¶������8ID��5XVVLD���������������������������������������

�� $FFHVV�WR�FRQWHQWV�RI�D�SDJH�FDQ�EH�FDUULHG�RXW�RQO\
WKURXJK�LWV�LPDJH�LQ�WKH�PHPRU\�

�� 3DJH�,GHQWLILFDWLRQ��3,'��VKRXOG�EH�VXSSRUWHG��6XFK
D�3,'�VKRXOG�EH�XQLTXH�ZLWKLQ�WKH�GLVN��3,'�VKRXOG
SURYLGH� GLUHFW� DFFHVV� WR� D� SDJH�� ,Q� DQ� HOHPHQWDU\
FDVH�SDJH�QXPEHU�FRXOG�EH�XVHG�DV�3,'�

�� 7KH�SUH�IHWFK�SDJH�VHOHFWLRQ�VKRXOG�EH�VXSSRUWHG�

,PSOHPHQWDWLRQ�RI�WKH�3DJH�0DQDJHU¶V�PDLQ�RSHUDWLRQV�LV
EDVHG� RQ� WKH� IROORZLQJ� VXEV\VWHPV�� %XIIHU� 0DQDJHU�
%XIIHU� 'LUHFWRU\�� )UHH� 6SDFH� /LVW� 0DQDJHU�� 'LVN
'LUHFWRU\� 0DQDJHU�� 6$7� �6HW� $OORFDWLRQ� 7DEOH�� DQG
2SHQ�6HWV�0DQDJHU�

7KH� %XIIHU� 0DQDJHU� SURYLGHV� DOORFDWLRQ� DQG� UHOHDVLQJ
FRQWLQXRXV�PHPRU\� FKXQNV� LQ� WKH� EXIIHU� SRRO� XVLQJ� WKH
)UHH�6SDFH�/LVW��7KH�PLQLPDO�XQLW�RI�PHPRU\�DOORFDWLRQ
LV�D���.E\WHV�EORFN�

7KH�%XIIHU�'LUHFWRU\�LV�XVHG�IRU�RUJDQL]LQJ�DV\QFKURQRXV
RSHUDWLRQV�RI�ORDGLQJ��VDYLQJ�DQG�UHSODFLQJ�SDJH
V�LPDJHV
LQ�WKH�EXIIHU�SRRO��7KH�%XIIHU�'LUHFWRU\�KDV� WKH�QXPEHU
RI�SRVLWLRQV�H[FHHGLQJ�WKH�QXPEHU�RI�SDJHV�FDQ�EH�SODFHG
LQWR� WKH� EXIIHU� SRRO�� 7KLV� IDFW� LV� HVVHQWLDOO\� XVHG� IRU
FKRRVLQJ�UHSODFHPHQW�VWUDWHJ\��VHH����

7KH� )UHH� 6SDFH� /LVW� 0DQDJHU� SURYLGHV� DOORFDWLRQ� RI
FRQWLQXRXV�SDJH�EORFNV�DQG�XWLOL]DWLRQ�RI�UHOHDVHG�SDJHV�

7KH� 'LVN� 'LUHFWRU\� 0DQDJHU� SURYLGHV� IXQFWLRQV� WR
PDLQWDLQ�WKH�GLVN�GLUHFWRU\��7KH�GLVN�GLUHFWRU\�LV�VLWXDWHG
LQ� WKH� ]HUR� SDJH�� ,W� VWRUHV� WKH� IUHH� VSDFH� OLVW�� WKH� VHW
DOORFDWLRQ�WDEOH�DQG�VRPH�RWKHU�V\VWHP�LQIRUPDWLRQ�

7KH� 6$7� �6HW� $OORFDWLRQ� 7DEOH�� VXEV\VWHP� LPSOHPHQWV
WKH�VHW�DOORFDWLRQ�WDEOH��6XFK�D�WDEOH�LV�VWRUHG�LQ�WKH�GLVN
KHDGHU� DQG� LV� VHQW� WR� 5$0� VLPXOWDQHRXVO\� ZLWK
LQLWLDOL]DWLRQ� RI� WKH� 3DJH� 0DQDJHU�� 6$7
V� HOHPHQW
FRQWDLQV�WKH�IROORZLQJ�LQIRUPDWLRQ��WKH�VHW�LGHQWLILFDWLRQ�
LGHQWLILFDWLRQV� RI� WKH� VHW
V� ILUVW� DQG� ODVW� SDJHV� DQG� VRPH
RWKHU�V\VWHP�LQIRUPDWLRQ�

7KH�2SHQ� 6HWV� 0DQDJHU� LPSOHPHQWV� WKH� WDEOH� RI� RSHQ
VHWV
�GHVFULSWRUV�

�� %XIIHU�3RRO�0DQDJHPHQW
%XIIHU�SRRO�PDQDJHPHQW�LQ�WKH�2PHJD�'%06�VXSSRUWV�

�� ZHOO�NQRZLQJ�SDJH�UHSODFHPHQW�VWUDWHJLHV��H�J��/)8�
),)2��/,)2��/58��

�� G\QDPLF�VHOHFWLRQ�RI�WKH�EHVW�VWUDWHJ\�IRU�D�VSHFLILHG
SDJH�VHW�DQG�LWV�DFFHVV�EHKDYLRU�

�� SDJH�SULYLOHJHV�

7KHVH�SULQFLSOHV�DUH�EDVHG�RQ�FRQFHSWV�RI� WKH�UHGXQGDQW
LQGH[�RI�WKH�EXIIHU�SRRO�DQG�SDJH�UDWLQJV�

7KH� %XIIHU� 'LUHFWRU\� PHQWLRQHG� DERYH� SURYLGHV
UHGXQGDQW�LQGH[�RI�WKH�EXIIHU�SRRO��,W�PHDQV�WKDW�VL]H�RI

%XIIHU� 'LUHFWRU\� LV� N
0� ZKHUH�0� LV� VL]H� RI� WKH� EXIIHU
SRRO�LQ�SDJHV�DQG�LQWHJHU�N>>��
5HGXQGDQF\� RI� WKDW� LQGH[� DOORZV� WR� VWRUH� WKH� KLVWRU\� RI
ORDGLQJ� SDJHV� LQWR� WKH� EXIIHU�� (DFK� %XIIHU� 'LUHFWRU\
HOHPHQW�KDV�VWDWLVWLFDO�DWWULEXWHV�WR�SURYLGH�ZHOO�NQRZLQJ
UHSODFHPHQW� VWUDWHJLHV�� UHIHUHQFH� FRXQWHU�� WLPH�RI� UHFHQW
UHIHUHQFH�� WLPH� VSHQGLQJ� LQ� EXIIHU� HWF�� 7KHVH� DWWULEXWHV
FKDQJH� ZKHQ� V\VWHP� ZRUNV�� 7KH� 3DJH� 0DQDJHU
G\QDPLFDOO\� LQYHVWLJDWHV� WKH� %XIIHU� 'LUHFWRU\� WR� ILQG
UHSODFHPHQW� F\FOHV�� :KHQ� D� F\FOH� LV� IRXQG� WKH� 3DJH
0DQDJHU� VHOHFWV� WKH� EHVW� UHSODFHPHQW� VWUDWHJ\� IRU� D
VSHFLILHG�SDJH�VHW�DQG�LWV�DFFHVV�EHKDYLRU�

(DFK�HOHPHQW�RI�WKH�%XIIHU�'LUHFWRU\��L�H��HDFK�SDJH��KDV
WZR� DWWULEXWHV� QDPHG� VWDWLF� DQG� G\QDPLF� UDWLQJV�� 7KH
VWDWLF� UDWLQJ� LV� DQ� LQWHJHU� IURP� WKH� >����@� LQWHUYDO��8VHU
DVVLJQV�WKH�VWDWLF�UDWLQJ�DW�ORDGLQJ�D�SDJH�LQWR�WKH�EXIIHU�
7KH�VWDWLF�UDWLQJ�UHPDLQV�FRQVWDQW�GXULQJ�D�SDJH�LV�LQ�WKH
EXIIHU�DQG�WKH�VWDWLF�UDWLQJ�ORVW�ZKHQ�WKH�SDJH�LV�GURSSHG
IURP�WKH�EXIIHU�

7KH� G\QDPLF� UDWLQJ� LV� WKH� IXQFWLRQ� IURP� WKH� VWDWLVWLFDO
DWWULEXWHV�RI�WKH�%XIIHU�'LUHFWRU\��LW
V�D�UHDO�IURP�WKH�>���>
LQWHUYDO�� 7KH� 3DJH� 0DQDJHU� FDOFXODWHV� WKH� G\QDPLF
UDWLQJ��7KH�G\QDPLF�UDWLQJ
V�YDOXH�RI�D�SDJH�PD\�FKDQJH
GXULQJ�ZRUN�

7KH� VXPPDU\� UDWLQJ� RI� D� SDJH� LV� VXP� RI� WKH� VWDWLF� DQG
G\QDPLF�UDWLQJ��,I�WKHUH�LV�D�QHFHVVLW\�WR�PDNH�URRP�IRU�D
QHZ�SDJH� WKHQ� WKH�SDJH�ZLWK�PLQLPDO�VXPPDU\�UDWLQJ� LV
WR�EH�GURSSHG�IURP�WKH�EXIIHU��,I�WKHUH�DUH�VHYHUDO�SDJHV
ZLWK�PLQLPDO�VXPPDU\�UDWLQJ� WKHQ� WKHLU�ROGHVW�SDJH�ZLOO
EH�GURSSHG�

0HFKDQLVP� RI� WKH� VWDWLF� UDWLQJ� UHDOL]HV� SDJH� SULYLOHJHV�
:H� FDQ� GLYLGH� DOO� WKH� SDJHV� LQWR� DW� OHDVW� WZR� FODVVHV�
SULYLOHJHG� WKDW� FDQ� UHPDLQ� LQ� PHPRU\� UHJDUGOHVV� RI
FKRVHQ�UHSODFHPHQW�SROLF\��DQG�RWKHUV��0HFKDQLVP�RI�WKH
G\QDPLF� UDWLQJ� DOORZV� WR� LPLWDWH� DQ\� UHSODFHPHQW
VWUDWHJ\��)RU� DQ\� WZR�SDJHV�XVHU� FDQ�GHILQH� DQ�RUGHU� RI
WKHLU�UHSODFHPHQW��7KLV�SRVVLELOLW\�LV�YHU\�LPSRUWDQW�IRU�D
GDWDEDVH�UHFRYHU\�DIWHU�FUDVK�

�� )LOH�0DQDJHU
7KH�)LOH�0DQDJHU�SURYLGHV�GDWDEDVH� UHSUHVHQWDWLRQ� DV� D
WRWDOLW\�RI�ILOHV��+HUH�D�ILOH�LV�D�VXFFHVVLYH�VHW�RI�UHFRUGV
RI�WKH�VDPH�OHQJWK��,Q�WXUQ��D�UHFRUG�FRQVLVWV�RI�D�KHDGHU
DQG�DQ�LQIR�ILHOG�

7KH�EDVLF�IXQFWLRQV�RI�WKH�)LOH�0DQDJHU�DUH�FUHDWH�GHOHWH
D�ILOH��RSHQ�FORVH�D�ILOH��DSSHQG�D�UHFRUG�WR�D�ILOH��PDUN�D
UHFRUG� IRU� GHOHWLRQ�� UHPRYH� DOO� WKH� UHFRUGV� PDUNHG� IRU
GHOHWLRQ��IHWFK�D�VSHFLILHG�UHFRUG�RI�D�VSHFLILHG�ILOH�

(DFK�ILOH�LV�SODFHG�LQ�D�VHSDUDWH�SDJH�VHW��7KH�)$7��)LOH
$OORFDWLRQ� 7DEOH�� VWRUHV� LQIRUPDWLRQ� DERXW
FRUUHVSRQGHQFH�EHWZHHQ�ILOHV�DQG�SDJH�VHWV��7KH�)$7�LV
SODFHG� LQ� WKH� FRQWLQXRXV� GLVN� DUHD� VWDUWLQJ� IURP� ]HUR
SDJH�



,PSOHPHQWDWLRQ�3ULQFLSOHV�RI�WKH�)LOH�0DQDJHPHQW�6\VWHP�IRU�2PHJD�3DUDOOHO�'%06�

�� &RQFOXVLRQ
7KLV� SDSHU� KDV� SUHVHQWHG� LPSOHPHQWDWLRQ� SULQFLSOHV� DQG
WKH� SURJUDP� VWUXFWXUH� RI� WKH� 2PHJD� )LOH� 0DQDJHPHQW
6\VWHP��2)06��DV�SDUW�RI�WKH�2PHJD�2SHUDWLQJ�6\VWHP
�226���7KH�226�LV�XVHG�LQ�SDUDOOHO�'%06�GHVLJQHG�IRU
WKH� 5XVVLDQ� 0%&����� PDVVLYHO\� SDUDOOHO� FRPSXWLQJ
V\VWHP��5HTXLUHPHQWV� IRU� WKH�2)06� DQG� GHVFULSWLRQ� RI
LWV�JHQHUDO�VWUXFWXUH�DQG�FRPSRQHQWV�ZHUH�JLYHQ�

'HVFULSWLRQ� RI� WKH� 'LVN� 6XEV\VWHP� (PXODWRU� DQG� WKH
HIIHFWLYH� SURWRFRO� IRU� LQWHUDFWLRQ� ZLWK� WKH� 'LVN
6XEV\VWHP�8QLW�ZHUH�JLYHQ�

7KH� SDJH� UHSODFHPHQW� WHFKQLTXH� EDVHG� RQ� VWDWLF� DQG
G\QDPLF�SDJH�UDWLQJV�ZDV�SURSRVHG��6XFK�D�WHFKQLTXH�LQ
IDFW� DOORZV� LPSOHPHQWDWLRQ� RI� DQ\� SDJH� UHSODFHPHQW
VWUDWHJ\�

7KH� 2)06� ZDV� LPSOHPHQWHG� IRU� WKH� 0%&����� LQ� &
SURJUDPPLQJ� ODQJXDJH�� 7KHUH� DUH� H[SHULPHQWV� ZLWK
LPLWDWLRQV�YDULRXV�SDJH�UHSODFHPHQW�VWUDWHJLHV�QRZ�

'HVFULEHG�2)06� LV�PDLQO\�RULHQWHG�RQ�XVLQJ� LQ�2PHJD
SURMHFW�� +RZHYHU�� LW� FDQ� EH� XVHG� LQ� RWKHU� VLPLODU
DSSOLFDWLRQV� ZLWK� LQWHQVLYH� GLVN� LQWHUDFWLRQV� IRU� WKH
0%&�����

5HIHUHQFHV

��� 6WRQHEUDNHU��0�� 2SHUDWLQJ� 6\VWHP� 6XSSRUW� IRU
'DWDEDVH�0DQDJHPHQW��&$&0�������-XO\������
��������

��� 6RNROLQVN\��/��� $[HQRY��2��� *XWRYD��6�� 2PHJD�
7KH� +LJKO\� 3DUDOOHO� 'DWDEDVH� 6\VWHP� 3URMHFW�
3URFHHGLQJV� RI� WKH� �VW� (DVW�(XURSHDQ
6\PSRVLXP� RQ� $GYDQFHV� LQ� 'DWDEDVH� DQG
,QIRUPDWLRQ� 6\VWHPV� �$'%,6¶����� 6W��
3HWHUVEXUJ��6HSWHPEHU������������YRO�����1HYVN\
'LDOHFW�������������

��� =DEURGLQ��$�9���/HYLQ��9�.���.RUQHHY��9�9���7KH
0DVVLYHO\�3DUDOOHO�&RPSXWHU� 6\VWHP�0%&�����
3URFHHGLQJV� RI� 3D&7����� /HFWXUH� 1RWHV� LQ
&RPSXWHU�6FLHQFH��YRO��������������������

��� 6RNROLQVN\��/�%��2SHUDWLQJ�6\VWHP�6XSSRUW�IRU�D
3DUDOOHO� '%06� ZLWK� DQ� +LHUDUFKLFDO� 6KDUHG�
1RWKLQJ� $UFKLWHFWXUH�� 3URF�� RI� WKH� 7KLUG� (DVW�
(XURSHDQ� &RQI�� RQ� $GYDQFHV� LQ� 'DWDEDVHV� DQG
,QIRUPDWLRQ� 6\VWHPV� �$'%,6
����� 0DULERU�
6ORYHQLD�� 6HSWHPEHU� ������� ������ 0DULERU
8QLYHUVLW\�3XEOLVKLQJ��������������

��� =\PEOHU��0�/��&RPSXWHU�$LGHG�'HVLJQ�)DFLOLWLHV
IRU� 3URWRW\SLQJ� WKH� 2PHJD� '%06� &6,7
���
3URFHHGLQJV�RI�WKH��VW�,QWHUQDWLRQDO�:RUNVKRS�RQ
&RPSXWHU� 6FLHQFH� DQG� ,QIRUPDWLRQ
7HFKQRORJLHV�� -DQXDU\� ������� ������ 0RVFRZ�
5XVVLD��YRO�����0(3K,�3XEOLVKLQJ�������


