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$EVWUDFW� ���:LWK� WKRXVDQGV� RI� VXUIDFH� GULIWLQJ� EXR\V� DQG� GHHS�RFHDQ� SURILOHUV� VXFFHVVIXOO\� GHSOR\HG� LQ� UHFHQW

\HDUV��WKH�*OREDO�2FHDQ�2EVHUYLQJ�6\VWHP��*226��KDV�EHFRPH�D�UHDOLW\���2YHU�������GULIWHUV�DUH�QRZ�GHSOR\HG

DQG� DSSUR[LPDWHO\� ������ GHHS� GLYLQJ� SURILOHUV� ZLOO� EH� GHSOR\HG� LQ� WKH� QH[W� IHZ� \HDUV�� � 6LQFH�� WKHVH� VHQVRU

V\VWHPV� SURYLGH� YHU\� FRDUVH� WLPH�VHULHV� GDWD� �Z�OLPLWHG� QXPEHU� RI� SDUDPHWHUV�� WKH� QH[W� PDMRU� WKUXVW� IRU� WKH

*226� SURJUDP� LV� WR� FROOHFW� GDWD� DW� PXFK� KLJKHU� VDPSOLQJ� UDWHV�� � 7ZR� PDMRU� HIIRUWV� DUH� XQGHUZD\� LQ� WKH

RFHDQRJUDSKLF�FRPPXQLW\�WR�PHHW�WKHVH�UHTXLUHPHQWV�IRU�PRUH�FRPSUHKHQVLYH�DQG�KLJKHU�UDWH��WLPH�VHULHV�GDWD�

2QH�V\VWHP�XVHV�ERWWRP�GHSOR\HG�³RFHDQ�REVHUYDWRULHV´�OLQNHG�WR�VKRUH�E\�ILEHU�RSWLF�QHWZRUNV��WKH�VHFRQG�XVHV

LQWHJUDWHG� LQVWUXPHQWDWLRQ� SDFNDJHV� WKDW� DUH� DXWRQRPRXVO\� SRZHUHG�� FRQGXFWLQJ� YHUWLFDO� SURILOHV� PDQ\� WLPHV

GDLO\��DQG�UHJXODUO\�WHOHPHWHU�GDWD�GXULQJ�ORQJ�WHUP�GHSOR\PHQWV��RQH�\HDU�RU�PRUH��

,QWHU2FHDQ� LV� GHYHORSLQJ� D� 9HUWLFDO� 3URILOLQJ� 6\VWHP� �936�� WKDW� VDWLVILHV� *226� SURJUDP� REMHFWLYHV� DQG

SHUIRUPDQFH�UHTXLUHPHQWV��7ZR�EDVLF�FRQILJXUDWLRQV�DUH�DQ�,QWHJUDO�936��ZKLFK�LQWHUIDFHV�ZLWK�ERWWRP�QHWZRUNHG

V\VWHPV�� DQG� DQ� $XWRQRPRXV� 936� �D� VHOI�FRQWDLQHG� V\VWHP��� � 7KUHH� PDMRU� 936� FRPSRQHQWV� DUH�� D� ERWWRP�

PRXQWHG�XQGHUZDWHU�ZLQFK�� LQVWUXPHQWDWLRQ� IRU�FROOHFWLQJ�GDWD�GXULQJ�SURILOLQJ�VHVVLRQV��D� WZHQW\�PLQXWH�SURILOH

HYHU\� WKUHH� KRXUV��� DQG�D� EXR\DQF\� SDFNDJH� WKDW� UDLVHV� WKH� LQVWUXPHQWDWLRQ� SDFNDJH� WRZDUG� WKH� VXUIDFH�� 7KH

PDMRU�GLIIHUHQFH�EHWZHHQ�WKH�WZR�V\VWHPV�LV�WKDW� WKH�DXWRQRPRXV�V\VWHP�VXUIDFHV�WR�WUDQVPLW�GDWD�YLD�VDWHOOLWH

�,ULGLXP��$UJRV��HWF��DQG�WKH�RWKHU�VHQGV�WKH�GDWD�WR�WKH�XVHU�YLD�WKH�ERWWRP�PRXQWHG�FDEOH�QHWZRUN����&HQWUDOL]HG

VHQVRU��GDWD��DQG�V\VWHP�WHOHPHWU\�FRQWURO�LV�KDQGOHG�XVLQJ�QHZ�6�93���WHFKQRORJ\��ZKLFK�DOVR�SHUIRUPV�DOO�RQ�

ERDUG�GDWD�SURFHVVLQJ�� �0HDVXUHG�SURILOHG�SDUDPHWHUV� LQFOXGH�&7'�� FXUUHQWV�� GLUHFWLRQDO�ZDYH�� DQG�H[SDQVLRQ

FDSDELOLWLHV�IRU�HOHYHQ�DGGLWLRQDO�VHQVRUV��WKLV�JUHDWO\�LQFUHDVHV�SUHVHQW�SURILOLQJ�FDSDELOLWLHV�



2YHUYLHZ

,QWHU2FHDQ� GHYHORSPHQW� JRDO� IRU� 936� ZDV� WR� GHVLJQ� D� V\VWHP� WKDW� SURYLGHG� D� FRVW�

HIIHFWLYH�VROXWLRQ�IRU�UHDO�WLPH�ZDWHU�FROXPQ�GDWD�DFTXLVLWLRQ�DQG�SURFHVVLQJ

x� 6\VWHP�DWWULEXWHV

x� 8QDWWHQGHG�PXOWL�SDUDPHWHU��SK\VLFDO��ELRORJLFDO�DQG�RSWLFDO��SURILOLQJ�ZLWK�QHDU�UHDO�WLPH�GDWD
DFFHVV

x� 6WDQG�DORQH�DXWRQRPRXV�V\VWHP�ZLWK�HQRXJK�SRZHU�IRU�RQH�\HDU�RSHUDWLRQ

x� )XOO\�LQWHJUDWHG�WXUQNH\�V\VWHP�ZLWK�,QWHUQHW�FDSDELOLW\

x� /RQJ�WHUP�WLPH�VHULHV�GDWD�ZLWKRXW�EXR\V��IORDWV�RU�VXUYH\�VKLSV

x� *UHDWO\�UHGXFHG�VHQVRU�ELR�IRXOLQJ�E\�UHPDLQLQJ�EHORZ�WKH�HXSKRWLF�]RQH�GXULQJ�LGOH�SHULRGV

x� &RPSDWLELOLW\�ZLWK�RFHDQ�REVHUYDWRU\�GDWD�WHOHPHWU\�DQG�SRZHU

x� 0RGXODU�GHVLJQ�SHUPLWV�HDV\�DGDSWDWLRQ�WR�HDFK�FOLHQW¶V�XQLTXH�V\VWHP�UHTXLUHPHQWV

x� $SSOLFDWLRQV

x� &RDVWDO��GHHS�RFHDQ�DQG�XQGHU�LFH�SRODU�UHJLRQV

x� ,GHDO�IRU�PRQLWRULQJ�DUHDV�ZKHUH�YDQGDOLVP�LV�D�SUREOHP

,QWHU2FHDQ� KDV� GHVLJQHG� DQG�PDQXIDFWXUHG� RFHDQRJUDSKLF� VHQVRU� V\VWHPV� DQG�PDULQH

KDQGOLQJ�HTXLSPHQW�IRU�PRUH�WKDQ����\HDUV

x� 6�$':�LV�WKH�LGHDO�VHQVRU�SODWIRUP�WR�EDVH�936�GDWD�DFTXLVLWLRQ�DQG�SURFHVVLQJ�GHVLJQ

x� 5XJJHG�GHVLJQ�ZLWK�KLJK�V\VWHP�UHOLDELOLW\

x� 3URYLGHV�FRUH�PHDVXUHPHQW�VHQVRUV��SOXV�RSWLRQ�WR�KRVW����DGGLWLRQDO�XVHU�VHOHFWHG�VHQVRUV

x� ([WHQVLYH�H[SHULHQFH�ZLWK�ZLQFKHV�IRU�RFHDQRJUDSKLF�DSSOLFDWLRQV�DQG�XQGHUZDWHU�RSHUDWLRQ

x� 'HVLJQ�DQG�GHYHORSPHQW�RI� LQQRYDWLYH�DQG�XQLTXH�RFHDQRJUDSKLF�GDWD�FROOHFWLRQ�V\VWHPV� WR
PHHW�FOLHQW�UHTXLUHPHQWV



6��3URILOLQJ�5HVXOWV



3HUIRUPDQFH�5HTXLUHPHQWV

x� 2QH�\HDU�RSHUDWLRQDO�OLIH�IRU�DXWRQRPRXV�V\VWHP

x� ��SURILOHV�HYHU\����KRXUV�IURP�����PHWHUV�GHSWK

x� ���P�PLQ�SURILOLQJ�VSHHG

x� /LIHWLPH�FDQ�EH�H[WHQGHG�ZLWK�DGGLWLRQDO�EDWWHU\�SDFNV�RU�UHJHQHUDWLYH�SRZHU�VRXUFH

x� ,Q�YHU\�VKDOORZ�ZDWHU�DSSOLFDWLRQV��UHJXODU�FOHDQLQJ�E\�GLYHUV�ZLOO�EH�UHTXLUHG�

x� 'HVLJQ�OLIH�RI���\HDUV�IRU�V\VWHPV�ZLWK�H[WHUQDO�SRZHU�IURP�REVHUYDWRU\�QHWZRUN

x� 6\VWHP�PXVW�EH�ORFDWHG�EHORZ�WKH�HXSKRWLF�]RQH

x� ���DGGLWLRQDO�VHQVRU�SRUWV�DYDLODEOH�SOXV�FRUH�VHQVRUV

x� &RUH�VHQVRUV����&7'��FXUUHQW�VSHHG�DQG�GLUHFWLRQ�DQG�GLUHFWLRQDO�ZDYHV

x� ��GLJLWDO�DQG���DQDORJ�LQSXWV

x� ,QWHUQDO�PHPRU\�IRU���\HDU�GDWD�VHW

x� ����0E\WH�IODVK�FDUG��ODUJHU�PHPRU\�LV�RSWLRQDO�

x� $OO�SURFHVVHG�GDWD�VWRUHG

x� 'DWD�WHOHPHWU\�YLD�VDWHOOLWH�RU�REVHUYDWRU\�QHWZRUN

x� ,ULGLXP�RU�$UJRV

x� ,QWHUIDFH�WR�,QWHUQHW�SURWRFROV

x� $OO�GDWD�UHSRUWHG�LQ�FDOLEUDWHG��HQJLQHHULQJ�XQLWV

x� (QYLURQPHQWDO�FRQGLWLRQV

x� ��P�DYHUDJH�ZDYH�KHLJKW�IRU�VDWHOOLWH�WHOHPHWU\

x� 0D[�FXUUHQW�RI���P�V��RU�VLWH�GHSHQGHQW�

x� 2SHUDWLQJ�GHSWK�RI�����P��RU�VLWH�GHSHQGHQW�

x� &XVWRP�GHVLJQ�IRU�KLJKHU�FXUUHQWV�RU�GHHSHU�GHSWKV



6\VWHP�&RPSRQHQWV

x� 6XEVHD�SODWIRUP�ZLWK�XQGHUZDWHU�SURILOLQJ�ZLQFK

x� 8QGHUZDWHU�SURILOLQJ�ZLQFK�±�����9'&������ZDWW��EUXVKOHVV�'&�PRWRU

x� 6WDLQOHVV�VWHHO�FRQVWUXFWLRQ�ZLWK�OHYHO�ZLQG

x� :LQFK�FRQWUROOHU�IRU�$XWRQRPRXV�$936�DQG�V\VWHP�FRQWUROOHU�IRU�,QWHJUDWHG�,936

x� 'HVLJQHG�IRU�VLWH�FRQGLWLRQV��W\SLFDOO\���P�V�FXUUHQWV�

x� (20��HOHFWUR�RSWLFDO�PHFKDQLFDO��FDEOH�ZLWK�EUHDNLQJ�VWUHQJWK�RI�DSSUR[LPDWHO\�������OE������LQ�

x� %RWWRP�GHSOR\HG�LQ�FRDVWDO�ZDWHUV�DQG�RQ�WRS�RI�D�VXEVXUIDFH�SODWIRUP�LQ�WKH�GHHS�RFHDQ

x� 6SDFH�DYDLODEOH�IRU�RWKHU�ERWWRP�PRXQWHG�VHQVRUV�VXFK�DV�FDPHUDV

x� 'DWD�DFTXLVLWLRQ�V\VWHP

x� 6�93���,QVWUXPHQWDWLRQ�SDFNDJH���UG�JHQHUDWLRQ�6�3�

x� &RUH�VHQVRUV�PRXQWHG�RQ�6�93���DQG�XS�WR����FXVWRPHU�VHOHFWHG�VHQVRUV�PRXQWHG�RQ�FDJH�MXVW
DERYH�6�93��

x� 'DWD�DFTXLVLWLRQ����RU���+]�VDPSOLQJ���DQG�UHDO�WLPH�VLJQDO�DQG�GDWD�SURFHVVLQJ

x� $GDSWLYH�VDPSOLQJ

x� 6WRUH�SURFHVVHG�GDWD�RQERDUG��XS�WR����GD\V��XQWLO�EXR\DQF\�SDFNDJH�FDQ�ULVH�WR�VXUIDFH�IRU
VDWHOOLWH�WHOHPHWU\��LQ�$936�FRQILJXUDWLRQ�

x� 2QERDUG�GDWD�VWRUDJH������0%�DW�D�PLQLPXP�

x� %XR\DQF\�SDFNDJH

x� %XR\DQF\�IRUFH�IRU�UDLVLQJ�VHQVRU�V\VWHP�IURP�ERWWRP�WRZDUGV�WKH�VXUIDFH

x� ,ULGLXP�RU�$UJRV�VDWHOOLWH�WUDQVPLWWHUV�ZLWK�DQWHQQDH�PROGHG�LQWR�EXR\DQF\�KRXVLQJ�

x� *36�UHFHLYHU�ZLWK�DQWHQQD�PROGHG�LQWR�EXR\DQF\�KRXVLQJ

x� 6�93���SRZHU�VXSSO\�IRU�$936�XQLWV

x� 7HOHPHWU\�FRQWUROOHU�IRU�$936�XQLWV

x� 8QGHU�LFH�VRQDU�V\VWHP�IRU�SRODU�DSSOLFDWLRQV



�$XWRQRPRXV��936�2SHUDWLQJ�0RGHV



936�6\VWHP�&RQWUROOHU�)XQFWLRQV

$936�&RQWUROOHU

x� 3ULPDU\�FRQWUROOHU�RQ�VXEVXUIDFH�GDWD�EXR\

x� 2YHUDOO�V\VWHP�FRQWUROOHU

x� &ROOHFWV�DQG�VWRUHV�DOO�GDWD�DFTXLUHG

x� 0DQDJHV�DOO�GDWD�FRPPXQLFDWLRQV�WR�VKRUH�YLD�PRGHP

x� $FFHSWV�DQG�LPSOHPHQWV�FRPPDQGV�UHFHLYHG�YLD�PRGHP

x� 0DQDJHV�DQG�FROOHFWV�GDWD�IURP�VXE�VXUIDFH�LQVWUXPHQWDWLRQ

x� 6HFRQGDU\�FRQWUROOHU�RQ�VXEVHD�SODWIRUP

x� &RQWUROV�ZLQFK

x� 0DQDJHV�V\VWHP�SRZHU�XVH

x� &ROOHFWV�GDWD�IURP�VXEVHD�VHQVRUV

x� 0RQLWRUV�SRZHU�V\VWHP�VWDWXV

,936�&RQWUROOHU

x� /RFDWHG�RQ�VXEVHD�SODWIRUP

x� &RQWUROV�WKH�HQWLUH�,936�V\VWHP��RYHUDOO�V\VWHP�FRQWUROOHU�

x� &RQWUROV�ZLQFK

x� 0DQDJHV�V\VWHP�SRZHU�XVH

x� 0RQLWRUV�SRZHU�V\VWHP�VWDWXV

x� &ROOHFWV�GDWD�IURP�VXEVHD�VHQVRUV

x� 0DQDJHV�DOO�GDWD�FRPPXQLFDWLRQV�WR�VKRUH�VWDWLRQ

x� $FFHSWV�DQG�LPSOHPHQWV�FRPPDQGV�UHFHLYHG�IURP�WKH�VKRUH�VWDWLRQ

x� 0DQDJHV�DQG�FROOHFWV�GDWD�IURP�WKH�VXE�VXUIDFH�LQVWUXPHQWDWLRQ



936�6HQVRU�&RQILJXUDWLRQ

3DUDPHWHUV 5DQJH 5HPDUNV

&RUH�6HQVRUV

'HSWK ��WR�����P ���GHSWKV�IRU�HDFK�SURILOH

&RQGXFWLYLW\ ��WR����P6 ���GHSWKV�IRU�HDFK�SURILOH

7HPSHUDWXUH ���WR���R�& ���GHSWKV�IRU�HDFK�SURILOH

&XUUHQW�VSHHG ��WR�����FP�V ���GHSWKV�IRU�HDFK�SURILOH

&XUUHQW�GLUHFWLRQ ��WR�����GHJUHHV ���GHSWKV�IRU�HDFK�SURILOH

6LJQLILFDQW�:DYH�+HLJKW ��WR����P (VWLPDWHG�DW����PHWHUV�GHSWK

0D[LPXP�:DYH�+HLJKW ��WR����P (VWLPDWHG�DW����PHWHUV�GHSWK

+HLJKW�RI�+LJKHVW���� ��WR����P (VWLPDWHG�DW����PHWHUV�GHSWK

$YHUDJH�:DYH�+HLJKW ��WR����P (VWLPDWHG�DW����PHWHUV�GHSWK

1�RI�6XUIDFH�(OHYDWLRQ ��WR����P (VWLPDWHG�DW����PHWHUV�GHSWK

3HDN�3HULRG ��WR����VHF (VWLPDWHG�DW����PHWHUV�GHSWK

6LJQLILFDQW�:DYH�3HULRG ��WR����VHF (VWLPDWHG�DW����PHWHUV�GHSWK

$YHUDJH�:DYH�3HULRG ��WR����VHF (VWLPDWHG�DW����PHWHUV�GHSWK

=HUR�&URVVLQJ�3HULRG ��WR����VHF (VWLPDWHG�DW����PHWHUV�GHSWK

3HULRG�RI�0D[�:DYH�+HLJKW ��WR����VHF (VWLPDWHG�DW����PHWHUV�GHSWK

&UHVW�:DYH�3HULRG ��WR����VHF (VWLPDWHG�DW����PHWHUV�GHSWK

0HDQ�'LUHFWLRQ�RI�0D[�(QHUJ\ ��WR�����GHJ (VWLPDWHG�DW����PHWHUV�GHSWK

6SHFWUDO�%DQG�:LGWK ��WR�� (VWLPDWHG�DW����PHWHUV�GHSWK

6SHFWUDO�'HQVLW\��������WR������+]� ��WR���P��+] ���ELQV�IRU�$UJRV�������ELQV�IRU�,ULGLXP

:DYH�'LUHFWLRQ���������WR������+] ��WR�����GHJ ����ELQV�IRU�$UJRV�������ELQV�IRU�,ULGLXP

:DYH�6SHFWUDO�'HQVLW\����WR����VHF� ��WR���P��+] ���ZDYH�SHULRG�EDQGV

%DWWHU\�YROWDJH�DW�6�93�� ��WR����9 (QG�RI�SURILOLQJ�SHULRG

%DWWHU\�YROWDJH�DW�6�93���&38 ��WR����9 (QG�RI�SURILOLQJ�SHULRG

%DWWHU\�YROWDJH�DW�ZLQFK ���WR����9 (QG�RI�SURILOLQJ�SHULRG

*36�/DWLWXGH ����WR������GHJ (QG�RI�SURILOLQJ�SHULRG

*36�/RQJLWXGH �����WR������GHJ ���������(QG�RI�SURILOLQJ�SHULRG

2SWLRQDO�VHQVRUV

2SWLFDO�%DFN�6FDWWHU ����WR�����178 ���������GHSWKV�IRU�HDFK�SURILOH

'LVVROYHG�2[\JHQ ��WR����SSP ���������GHSWKV�IRU�HDFK�SURILOH

����������������������5HGR[ �����WR������P9 ���������GHSWKV�IRU�HDFK�SURILOH

������������������������S+ ���������WR��� ���������GHSWKV�IRU�HDFK�SURILOH

����3$5 ��WR�����XPROHV�V�P��KU �����GHSWKV�IRU�HDFK�SURILOH

&KORURSK\OO�D�)OXRURPHWHU �����WR�����XJ�O ���������GHSWKV�IRU�HDFK�SURILOH

'RZQZHOOLQJ�,UUDGLDQFH ��WR�����XZDWWV�FP��QP ���GHSWKV�IRU�HDFK�SURILOH

8SZHOOLQJ�LUUDGLDQFH ��WR�����XZDWWV�FP��QP ���GHSWKV�IRU�HDFK�SURILOH

89�% ������PLOOLMRXOHV�FP�KU ���GHSWKV�IRU�HDFK�SURILOH



936�$SSOLFDWLRQV

(QYLURQPHQWDO�PRQLWRULQJ

x� ,QOHWV�DQG�IMRUGV

x� 6KDOORZ�ZDWHU�DQG�UHTXLUHV�UHJXODU�FOHDQLQJ�E\�GLYHUV

x� &DQ�HLWKHU�EH�DXWRQRPRXV�RU�LQWHUIDFHG�LQWR�DQ�REVHUYDWRU\

x� ([DPSOH�LV�WKH�%RQQH�%D\��1HZIRXQGODQG�REVHUYDWRU\

x� &RDVWDO�PRQLWRULQJ��RQ�FRQWLQHQWDO�VKHOI�

x� 0RQLWRULQJ�WR�D�GHSWK�RI�DERXW�����PHWHUV

x� 6DWHOOLWH�WHOHPHWU\�IRU�QHDU�UHDO�WLPH�UHSRUWLQJ�LI�QRW�ZLWK�D�QHWZRUN

x� &DQ�HLWKHU�EH�DXWRQRPRXV�RU�LQWHUIDFHG�LQWR�DQ�REVHUYDWRU\

x� 0DQ\�H[DPSOHV�LQFOXGLQJ�WKH�9(186�DQG�1(3781(�SURMHFWV

2SHQ�RFHDQ�PRQLWRULQJ

x� ,QWHJUDWHV�LQWR�D�FDEOHG�RFHDQ�REVHUYDWRU\

x� 0RXQWHG�RQ�D�VXEVXUIDFH�SODWIRUP�DERXW�����P�EHORZ�RFHDQ�VXUIDFH

x� 3URILOHV�IURP�VXEVXUIDFH�SODWIRUP�GHSWK�WR�WKH�VXUIDFH

x� 'DWD�WHOHPHWU\�YLD�ERWWRP�PRXQWHG�FDEOH

x� 3RZHU�IURP�ERWWRP�FDEOH

x� ([DPSOH�LV�WKH�1(3781(�SURMHFW�LQ�GHHS�ZDWHU

3RODU�UHJLRQ�PRQLWRULQJ

x� 7XUQNH\�V\VWHP�IRU�0F0XUGR�%D\�±�16)�SURMHFW

x� 3RZHU�IURP�VKRUH

x� ,QWHUQHW�FRQWURO�IRU�GDWD�WHOHPHWU\�DQG�FDPHUDV
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6WDQGDORQH�7XUQNH\�6\VWHP��16)�05,�3URSRVDO�

,QWHU2FHDQ�6\VWHPV�6�93��
&XUUHQW�0HWHU
�+]�XQLW�Z��'HSWK�
&RQGXFWLYLW\�DQG�7HPSHUDWXUH

6XE�6XUIDFH�%XR\���66%�
:LWK�IDWKRPHWHU�WUDQVGXFHU�IRU�VXUIDFH
GHWHFWLRQ

9,'(2�&$0(5$�$1'�/,*+7
&RORU�9LGHR��ZLWK�3DQ�	�7LOW�DQG�VWDQGDUG
8:�OLJKW

�10

5('81'$17�6+25(�&$%/(6
)RU�DOO�936�6WDWLRQ�SRZHU�DQG
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