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remafex
'HOLYHUDEOH������:3������ 7DEOH�RI�&RQWHQWV
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH��L�
���6HSWHPEHU�����

7$%/(��2)��&217(176

�������H[HFXWLYH�VXPPDU\����������������������������������������������������������������������������������������������������������������

�������VSHFLILFDWLRQ�ZD\�RI�ZRUNLQJ�������������������������������������������������������������������������������������������������

����� 63(&,),&$7,21�&20021�)5$0(:25. �
����� 86(5�)81&7,21�63(&,),&$7,21��7$6.����� �

�������JXLGHOLQHV�IRU�WKH�VSHFLILFDWLRQ�RI�UHPDIH[�IXQFWLRQV�����������������������������������������������������������

����� ,1752'8&7,21 �
����� ,1)250$7,21�63(&,),('�)25�($&+�)81&7,21 �

�������IXQFWLRQV�VSHFLILHG�E\�SDUWQHUV���������������������������������������������������������������������������������������������

�������FRQFOXVLRQ����������������������������������������������������������������������������������������������������������������������������

$11(;����)81&7,216�63(&,),('�%<�(),

$11(;����)81&7,216�63(&,),('�%<�('3

$11(;����)81&7,216�63(&,),('�%<�,%(5'52/$��,�

$11(;����)81&7,216�63(&,),('�%<�,%(5'52/$��,,�



remafex
'HOLYHUDEOH������:3������ ([HFXWLYH�6XPPDU\
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

�� (;(&87,9(�6800$5<

7KH� 5(0$)(;� SURMHFW� DLPV� DW� GHILQLQJ� DQG� SURSRVLQJ� QHZ� ,7� VROXWLRQV� ZLWK� D� 'LVWULEXWHG
0DLQWHQDQFH�6\VWHP�ZKLFK�PDQDJHV�WKH�JOREDO�PDLQWHQDQFH�DFWLYLW\�IRU�LQGXVWULDO�IDFLOLWLHV�

5(0$)(;�FRQVLVWV�RI����ZRUNSDFNDJHV��:RUNSDFNDJH��� �:3��� FRQVLVWV�RI� WZR� WDVNV�� DQG� WKH
DLP�LV�WR

• LGHQWLI\� PDLQWHQDQFH� IXQFWLRQV� WR� EH� LQWHJUDWHG� LQ� WKH� 'LVWULEXWHG� 0DLQWHQDQFH
6\VWHP��7DVN������ZLWK�UHVXOWV�SUHVHQWHG�LQ�GHOLYHUDEOH�'�����

• VSHFLI\�WKH�PDLQWHQDQFH�IXQFWLRQV�WR�EH�LPSOHPHQWHG�LQ�WKH�'LVWULEXWHG�0DLQWHQDQFH
6\VWHP��7DVN������ZLWK�UHVXOWV�SUHVHQWHG�LQ�GHOLYHUDEOH�'�����

7KLV�GHOLYHUDEOH��'�����SUHVHQWV�WKH�UHVXOWV�RI�7DVN������ZKLFK�FRQVLVWV�RI�ILYH�VXE�WDVNV��

�� (VWDEOLVK�VSHFLILFDWLRQ�JXLGHOLQHV��GHILQLWLRQV��VSHFLILFDWLRQ�PHWKRGV�
�� $OORFDWH�PDLQWHQDQFH�IXQFWLRQV�IRU�VSHFLILFDWLRQ�WR�WKH�5(0$)(;�SDUWQHUV
�� 6SHFLI\�PDLQWHQDQFH�IXQFWLRQV�DFFRUGLQJ�WR�WKH�JXLGHOLQHV
�� 5HFRPPHQG�PDLQWHQDQFH�IXQFWLRQV�WR�EH�LPSOHPHQWHG�LQ�5(0$)(;

�SRVWSRQHG�WR�:3���
�� :RUN�RXW�'HOLYHUDEOH�'����

7KH� ZRUN� FRQFHUQLQJ� WKH� VSHFLILFDWLRQ� RI� 5(0$)(;� IXQFWLRQV� ZDV� VKDUHG� EHWZHHQ� WKH
&RQVRUWLXP�SDUWQHUV��+\GURHOHFWULF�HQG�XVHUV� �('3��,EHUGUROD��(),��DQDO\VHG�DYDLODELOLW\�RI�GDWD
RQ�VLWHV�� WKH� IHDVLELOLW\�RI� WKH� IXQFWLRQV� LGHQWLILHG� LQ�7DVN�����DQG� WKHQ�� VSHFLILHG�ZLWK� WKH�XVHU
SRLQW�RI�YLHZ�WKH�VHOHFWHG�IXQFWLRQV�

6HPD�*URXS�� WKH� V\VWHP� LQWHJUDWRU�� DQDO\VHG� ILUVW� WKHVH� VSHFLILFDWLRQV� DQG� DIWHU�� ZLWK� DOO� WKH
5(0$)(;� SDUWQHUV� VWXGLHG� WKHP� LQ� PRUH� GHWDLOV�� WR� DYRLG� DPELJXLW\�� PLVXQGHUVWDQGLQJ� DQG
FRQVHTXHQWO\�WR�ILQDOLVH�FOHDU�VSHFLILFDWLRQV�DJUHHG�E\�DOO�SDUWQHUV��7KLV�ZRUN�DOORZHG�WR�ODXQFK
WKH�5(0$)(;�V\VWHP�,7�VSHFLILFDWLRQ�ZLWK�D�FRPPRQ�SRLQW�RI�YLHZ�DQG�XQGHUVWDQGLQJ�ZLWKLQ�DOO
&RQVRUWLXP�SDUWQHUV��7KLV�ZD\�RI�ZRUNLQJ�LV�SUHVHQWHG�LQ�&KDSWHU���

,Q� DGGLWLRQ�� HDFK� IXQFWLRQ� LV� VSHFLILHG� DFFRUGLQJ� WR� FRPPRQ�JXLGHOLQHV� GHYHORSHG�GXULQJ� WKH
ZRUN� DQG�SUHVHQWHG� LQ�&KDSWHU� ��� 7KH�PDLQ�REMHFWLYH�RI� WKH� JXLGHOLQHV� LV� WR� SURYLGH� HQRXJK
LQIRUPDWLRQ� IRU� WKH� VSHFLILFDWLRQ� RI� WKH� 5(0$)(;� ,7� IXQFWLRQV� DQG� WKHLU� LQWHJUDWLRQ� LQWR� WKH
5(0$)(;�SODWIRUP��7KH�JXLGHOLQHV�VKRXOG�DOVR�HVWDEOLVK�D�FRPPRQ�IUDPHZRUN�LQ�RUGHU�WR�REWDLQ
D�VHW�RI�FRQVLVWHQW�DQG�FRQIRUP�VSHFLILFDWLRQ�GRFXPHQWV�IRU�WKH�IXQFWLRQV�

$YDLODELOLW\� RI� GDWD� RQ� 5(0$)(;� VHOHFWHG� H[SHULPHQWDWLRQ� VLWHV�� SRVVLELOLWLHV� RI� WKHVH
H[SHULPHQWDWLRQ�VLWHV��IHDVLELOLW\�DQG�LQWHUHVW�RI�WKH�7DVN�����LGHQWLILHG�IXQFWLRQV�ZHUH�DQDO\VHG�LQ
GHSWK�E\�WKH�5(0$)(;�&RQVRUWLXP�����RI�WKH����IXQFWLRQV�LGHQWLILHG�LQ�GHOLYHUDEOH�'����ZHUH
NHSW� DQG� VSHFLILHG��� ��� IXQFWLRQV� GHDO� ZLWK� WKH� 0DLQWHQDQFH� )RFXV� $UHD� GRPDLQ
6XSHUYLVLRQ�0RQLWRULQJ�� ��� IXQFWLRQV� ZLWK� )RUHFDVWLQJ�� �� IXQFWLRQ� ZLWK� )DXOW� 'LDJQRVLV� DQG� �
IXQFWLRQV� ZLWK� $QDO\VLV�'HFLVLRQ�� 7KHVH� ��� IXQFWLRQV� DUH� SUHVHQWHG� ZLWK� WKHLU� H[SOLFLW� WLWOH� LQ
&KDSWHU����7KH�FRPSOHWH�VSHFLILFDWLRQV�DUH�SUHVHQWHG�LQ�VHSDUDWH�DQQH[HV��RQH�IRU�HDFK�SDUWQHU�
$QQH[���LV�GHGLFDWHG�WR�(),�IXQFWLRQV��$QQH[���WR�('3�IXQFWLRQV��DQG�$QQH[���DQG�$QQH[���WR
,EHUGUROD�IXQFWLRQV�



remafex
'HOLYHUDEOH������:3������ 6SHFLILFDWLRQ�:D\�RI�:RUNLQJ
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

�� 63(&,),&$7,21�:$<�2)�:25.,1*

7KLV�FKDSWHU�H[SODLQV� WKH�SUDJPDWLF�ZD\�RI�ZRUNLQJ�SHUIRUPHG�GXULQJ� WKH� VSHFLILFDWLRQ�SHULRG
�WDVNV� ���� �� ���� �� ����� E\� WKH� 5(0$)(;� &RQVRUWLXP� DOORZLQJ� WR� PRYH� IURP� WKH� XVHU� QHHGV
H[SUHVVLRQ�WR�D�FOHDU�XVHU�VSHFLILFDWLRQ�DQG�D�FRQVLVWHQW�,7�IXQFWLRQV�VSHFLILFDWLRQ�

���� 63(&,),&$7,21�&20021�)5$0(:25.

7R� ZRUN� RXW� DQ� ,7� V\VWHP� PHHWLQJ� SUHFLVH� XVHU� QHHGV� LV� RIWHQ� D� KDUG� MRE� SXQFWXDWHG� ZLWK
REVWDFOHV��7KH�5(0$)(;�SURMHFW��GHGLFDWHG�WR�PDLQWDLQ�LQGXVWULDO�IDFLOLWLHV���DQG�DSSOLHG��ILUVW��WR
K\GUDXOLF� SODQWV� PDLQWHQDQFH� �� LV� LQ� WKLV� FDVH�� ,QGHHG�� 5(0$)(;� JDWKHUV� DPELWLRXV� HYHQ
FRQWUDGLFWRU\� REMHFWLYHV��� RSHQHG� DQG� &006� DUFKLWHFWXUH�� LQQRYDWLYH� IXQFWLRQV�� H[SDQGDEOH
DQG�XSJUDGHDEOH�V\VWHP�

7KDW�LV�ZK\��ZH�KDYH�VSHFLDOO\�IRFXVHG�RQ�V\VWHP�GHILQLWLRQ��XVLQJ�D�PHWKRGRORJLFDO�DSSURDFK�
RU� DW� OHDVW� D� SUDJPDWLF� RQH�� DQG� SULRULWLVLQJ� DFKLHYHPHQW� RI� VPDOO� DQG�ZHOO� GHILQHG� VWHSV�� $OO
WKHVH� VWHSV�� IURP�XVHU�QHHGV�DQDO\VLV� WR� ,7� IXQFWLRQV� VSHFLILFDWLRQ�FDQ�EH� IRUPDOO\� JDWKHUHG� LQ
WKUHH�PDLQ�SKDVHV��VHH�DOVR�WKH�VFKHPH�KHUHDIWHU���QDPHO\��

• WKH�8VHU�5HTXLUHPHQWV�SKDVH�
• WKH�8VHU�6SHFLILFDWLRQ�SKDVH�
• WKH�,7�6\VWHP�6SHFLILFDWLRQ�SKDVH�
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remafex
'HOLYHUDEOH������:3������ 6SHFLILFDWLRQ�:D\�RI�:RUNLQJ
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

7KH�8VHU�5HTXLUHPHQWV�SKDVH��IRU�IXUWKHU�GHWDLOV�VHH�GHOLYHUDEOHV�'�����'����DQG�'�����EHJDQ
ZLWK�:3��E\�FROOHFWLQJ�XVHU�QHHGV�DQG�HQGHG�ZLWK� WDVNV�:3��7���� �� ,QQRYDWLYH�PDLQWHQDQFH
IXQFWLRQV�LGHQWLILFDWLRQ���DQG�:3��7������5HTXLUHPHQWV�DQG�DYDLODELOLW\�RI�QHZ�PDLQWHQDQFH�GDWD
���7KH�UHVXOWV�ZHUH�D�VHW�RI�XVHU�QHHGV�FRYHULQJ�DOO�0)$�GRPDLQV��D�OLVW�RI�XVHU�IXQFWLRQV�FRPLQJ
IURP�XVHU�QHHGV��DQG�GDWD�DYDLODEOH�RU�QRW�RQ�H[SHULPHQWDWLRQ�VLWHV�EXW�FRQVLGHU�DW�WKLV�VWDJH�DV
QHFHVVDU\�IRU�WKH�XVHU�IXQFWLRQV�

2Q�D�VXEVHW�RI�XVHU�IXQFWLRQV��FKRVHQ�IRU�WKHLU�VSHFLDO�LQWHUHVW�RU�WKHLU�LQQRYDWLYH�IHDWXUHV�DPRQJ
IRXU�0)$�GRPDLQV��6XSHUYLVLRQ�0RQLWRULQJ��)RUHFDVWLQJ��$QDO\VLV�'HFLVLRQ��)DXOW�GLDJQRVLV���WKH
8VHU� 6SHFLILFDWLRQ� SKDVH� KDV� FRPSOHWHG� WKH� MRE� SHUIRUPHG� LQ� UHTXLUHPHQWV�� 7KHUHIRUH�� DQ
LPSRUWDQW�ZRUN�KDV�EHHQ�GRQH�E\�XVHUV���WDVNV�:3��7����DQG�:3��7������DQG�KDV�OHG�WR�D�VHW�RI
VSHFLILFDWLRQ�GRFXPHQWV��RQH�SHU�XVHU�IXQFWLRQ��7KH�FRQWHQW�RI�WKHVH�GRFXPHQWV��GHILQHG�E\�DOO
SDUWQHUV�� DLPHG� WR� GHVFULEH�� RQ� WKH� RQH� KDQG�� HQYLURQPHQW�� EHKDYLRXU�� DOJRULWKPV� DQG
FRQVWUDLQWV�RI�HDFK�IXQFWLRQ��DQG�RQ�WKH�RWKHU�KDQG��WR�GHWDLO�E\�IXQFWLRQ�DOO�LQSXW�GDWD�

$W�WKH�HQG�RI�WKHVH�V\VWHP�GHILQLWLRQ�SKDVHV�SHUIRUPHG�E\�XVHUV��D�VHW�RI�XVHU�IXQFWLRQV�DUH�DW
WKH�GLVSRVDO�RI�SDUWQHUV��ZLWK�WKHLU�LQSXW�GDWD�DQG�VRPH�H[SORLWDWLRQ�GRFXPHQWV�FRPLQJ�IURP�WKH
XVHU�QHHGV�DQDO\VLV��,7�6\VWHP�6SHFLILFDWLRQ�SKDVH�FRXOG�EHJLQ��2QH�RI�WKH�PDMRU� LVVXHV�RI�WKLV
SKDVH�ZDV�WR�HQVXUH�FRQWLQXLW\�ZLWK�WKH�ZRUN�GRQH�EHIRUH�E\�XVHUV�ZKLOH�EULQJLQJ�DQ�,7�DGGHG
YDOXH� WR� WKH� V\VWHP� GHVFULSWLRQ�� ,QGHHG�� WKLV� SKDVH� RIWHQ� JLYHV� ULVH� WR� PLVXQGHUVWDQGLQJV
EHWZHHQ�XVHUV�DQG�YHQGRUV��PDLQO\�GXH�WR�,7��ODQJXDJH�XVHG�DQG�RXWFRPHVª�LQFRQVLVWHQF\��6R�
LQ� RUGHU� WR� DYRLG� DV� SRVVLEOH� DPELJXLWLHV� DQG� WR� FRQWURO� FRQVLVWHQF\� RI� VSHFLILFDWLRQ� UHVXOWV� �
DUFKLWHFWXUH��PHFKDQLVPV��00,�DQG�GDWDEDVH���WKH�,7�6\VWHP�6SHFLILFDWLRQ�SKDVH�ZDV�VSOLW�LQWR�

• D�VWHS�RI�,7�6\VWHP�5HTXLUHPHQWV�
• IROORZHG�E\�D�VWHS�RI�,7�6\VWHP�6SHFLILFDWLRQ�LWVHOI�

HDFK�RI�WKHP�XVLQJ�WRWDOO\�RU�SDUWLDOO\�WKH�REMHFW�RULHQWHG�PHWKRG���207�8VH�&DVH�

7KH�,7�6\VWHP�5HTXLUHPHQWV�VWHS�DLPV�WR�GHILQH���XVH�FDVHV���RI�WKH�IXWXUH�,7�V\VWHP��VKRZLQJ�E\
WKLV�ZD\�KRZ�DFWRUV��L�H��PDLQWHQDQFH�RSHUDWRU��LQWHUDFW�ZLWK�WKH�,7�V\VWHP�LQ�RUGHU�WR�SHUIRUP
XVHU� IXQFWLRQV� UHTXLUHG�� 6XSSRUWHG� E\� 207�8VH� FDVH� PHWKRG�� WKLV� VWHS� KDV� OHG� WR� WKH
EUHDNGRZQ�RI�HDFK�XVHU�IXQFWLRQ�LQWR�D�OLVW�RI���XVH�FDVHV����7KXV��WKH�PDLQ�LQWHUHVW�RI�WKLV�VWHS
ZDV� WR� SURYLGH� WR� XVHUV� D� ILUVW� DQG� XQGHUVWDQGDEOH� YLHZ� RI� WKH� ,7� V\VWHP�� OLQNHG� ZLWK� WKHLU
VSHFLILFDWLRQV��EXW� DOVR� WR� JLYH� WKHP� WKH� NH\� LQ� RUGHU� WR� EHWWHU� XQGHUVWDQG�GHWDLOHG� ,7� V\VWHP
VSHFLILFDWLRQ���WKH���XVH�FDVHV���

7KH�REMHFWLYHV�RI�,7�6\VWHP�5HTXLUHPHQWV�VWHS�FDQ�EH�H[SUHVVHG�DV�IROORZ�

• WR�GHVFULEH�LQWHUQDO�V\VWHP�PHFKDQLVPV�DQG�00,�
• WR�GHILQH�IXQFWLRQDO�DQG�SK\VLFDO�DUFKLWHFWXUH�IRU�WKH�SURSRVHG�SODWIRUP�
• DQG�ILQDOO\��WR�PRGHO�WKH�GDWDEDVH�

([FHSW� IRU� GDWDEDVH�� RWKHUV� DERYH� LWHPV� DUH� GLUHFWO\� DQG� VWURQJO\� OLQNHG� ZLWK� ��XVH� FDVHV��
LGHQWLILHG� GXULQJ� WKH� SUHYLRXV� VWHS�� 7KXV�� DUFKLWHFWXUH� SURSRVHV� D� ��XVH� FDVHV��� GLVWULEXWLRQ�
VKRZLQJ� ZKHUH� WR� DFFHVV� WR� V\VWHP� IXQFWLRQV�� 00,�� LWVHOI�� JDWKHUV� ��XVH� FDVHV��� LQ� RSHUDWRU
GLDORJXHV�� VKRZLQJ�KRZ� WR� DFFHVV� WR� V\VWHP� IXQFWLRQV��$W� ODVW��PHFKDQLVPV� GHVFULEH� G\QDPLF
EHKDYLRXU�RI���XVH�FDVHV����VKRZLQJ�WKH�V\VWHP�ZRUNLQJ�PRGH�



remafex
'HOLYHUDEOH������:3������ 6SHFLILFDWLRQ�:D\�RI�:RUNLQJ
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

7KLV� ODVW� SDUW� KDV� EHHQ� GRQH�� RQ� WKH� RQH� KDQG�� XVLQJ� 207� PHWKRG� WR� FDUU\� RQ� WKH� ,7
UHTXLUHPHQWV�DQDO\VLV��DQG�RQ�WKH�RWKHU�KDQG��XVLQJ�D�PRUH�FODVVLFDO�PHWKRG�LQ�RUGHU�WR�SURYLGH
WR�XVHUV�VLPSOLILHG�H[SODQDWLRQV�RI�,7�PHFKDQLVPV�

7KHUHIRUH��WKLV�VWHS�KDV�EHHQ�DFKLHYHG�XSRQ�WKH��ZRUNLQJ�RXW�RI�WKH�WKUHH�IROORZLQJ�RXWFRPHV�

• DQ�DUFKLWHFWXUH�RI�WKH�5(0$)(;�SODWIRUP�
• DQ�LQWHUQDO�VSHFLILFDWLRQ�RI�WKH���XVH�FDVHV���XVLQJ�207�PHWKRG�
• DQG�DQ�H[WHUQDO�VSHFLILFDWLRQ�RI�IXQFWLRQV�DQG�V\VWHP�PHFKDQLVPV��00,�DQG

GDWDEDVH�

,Q�FRQFOXVLRQ�� WKLV�SUDJPDWLF�SURFHVV��XVLQJ�DQ�DGYDQFHG�PHWKRGRORJ\��KDV�DOORZHG�XV��ZLWKLQ
WKH� VFRSH� RI� 5(0$)(;�� WR� GHILQH� VWURQJ� DQG� V\VWHPDWLF� OLQN� EHWZHHQ� XVHU� QHHGV�� XVHU
VSHFLILFDWLRQV� �IXQFWLRQV� DQG� GDWD�� DQG� ,7� V\VWHP� VSHFLILFDWLRQV� PHHWLQJ� WKH� XVHU� QHHGV
H[SUHVVHG�

7KLV�PHWKRGRORJLFDO�DSSURDFK�LV�QRZ�IXOO\�UHXVDEOH�IRU�RWKHUV�SURMHFWV�

���� 86(5�)81&7,21�63(&,),&$7,21��7$6.�����

7KH� DLP� RI� 7DVN� ���� LV� WR� PDNH� GHWDLOHG� VSHFLILFDWLRQV� QHFHVVDU\� IRU� WKH� VSHFLILFDWLRQ� RI� WKH
5(0$)(;�,7�IXQFWLRQV�DQG�WKHLU�LQWHJUDWLRQ�LQWR�WKH�5(0$)(;�SODWIRUP��7KH�VSHFLILFDWLRQ�ZRUN�LV
FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�GHILQHG�JXLGHOLQHV�GHYHORSHG�GXULQJ�WKH�ZRUN�

&KDSWHU���RI�GHOLYHUDEOH�'����H[SODLQV� WKH� WRWDO�:3��SUDJPDWLF�ZD\�RI�ZRUNLQJ�� 7KH� VSHFLILF
ZD\� RI� ZRUNLQJ� ZLWK� WKH� VSHFLILFDWLRQ� RI� XVHU� IXQFWLRQV� LQ� 7DVN� ���� DQG� WKH� SUHSDUDWLRQ� RI
GHOLYHUDEOH�'����LV�GHVFULEHG�EHORZ�

(),��('3�DQG�,EHUGUROD�LGHQWLILHG�DQG�GHVFULEHG����XVHU�IXQFWLRQV�GXULQJ�7DVN�����EDVHG�RQ�WKH
XVHU�QHHGV�H[SUHVVHG�GXULQJ�:3���'������7KH� UHVXOWV� IURP�WKH� LGHQWLILFDWLRQ�RI�XVHU� IXQFWLRQV�
SUHVHQWHG�LQ�GHOLYHUDEOH�'����DUH�XVHG�DV�D�EDVLV�IRU�WKH�VSHFLILFDWLRQ�RI�XVHU�IXQFWLRQV�LQ�7DVN
����� WRJHWKHU�ZLWK� LQIRUPDWLRQ� LQ�'���� DERXW� DYDLODEOH� GDWD� RQ� WKH� H[SHULPHQWDWLRQ� VLWHV� DQG
QHZ�GDWD�WR�EH�FDSWXUHG�WKURXJK�DGGLWLRQDO�DFTXLVLWLRQ�GHYLFHV�

$YDLODELOLW\�RI�GDWD�� IHDVLELOLW\��SRVVLELOLW\�RI�H[SHULPHQWDWLRQ�VLWHV�� LQWHUHVW�RQ�IXQFWLRQV�DOORZHG
WR�WKH�5(0$)(;�&RQVRUWLXP�WR�VHOHFW����RI�WKH����LGHQWLILHG�IXQFWLRQV�WR�VWDUW�WKH�VSHFLILFDWLRQ
ZRUNV�

$OO� FRQVRUWLXP� SDUWQHUV� ZHUH� LQYROYHG� LQ� WKH� DVVLJQPHQW� RI� IXQFWLRQV� WR� WKH� SDUWQHUV� IRU
VSHFLILFDWLRQ�� (),�� ('3� DQG� ,EHUGUROD� FDUULHG� RXW� WKH� VSHFLILFDWLRQ�ZRUN� DQG�PDGH� D� VHSDUDWH
GRFXPHQW�IRU�HDFK�RI�WKH�IXQFWLRQV�WKH\�KDG�SURSRVHG�IRU�VSHFLILFDWLRQ��L�H��WKH\�VSHFLILHG�WKHLU
©RZQª� IXQFWLRQV�� 7KH� VHSDUDWH� VSHFLILFDWLRQ�GRFXPHQWV� DUH� DWWDFKHG� LQ�$QQH[HV� �� WR� ��RI� WKLV
GHOLYHUDEOH�

7KH�VSHFLILFDWLRQ�RI�IXQFWLRQV��7DVN������ZDV�FDUULHG�RXW�LQ�FORVH�FROODERUDWLRQ�ZLWK�7DVN�����DQG
7DVN������6SHFLILFDWLRQ�RI� LQSXW�GDWD� WDEOHV�ZDV�D�7DVN�����DFWLYLW\��EXW� WKH�DFWXDO� VSHFLILFDWLRQ
ZRUN�ZDV�FDUULHG�RXW�LQ�FRQQHFWLRQ�ZLWK�WKH�VSHFLILFDWLRQ�RI�IXQFWLRQV��7KH�VSHFLILHG�LQSXW�GDWD
WDEOHV�DUH�SUHVHQWHG�LQ�GHOLYHUDEOH�'����



remafex
'HOLYHUDEOH������:3������ *XLGHOLQHV
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

�� *8,'(/,1(6�)25�7+(�63(&,),&$7,21�2)�5(0$)(;�)81&7,216

���� ,1752'8&7,21

7KH� VSHFLILFDWLRQ� RI� WKH� 5(0$)(;� IXQFWLRQV� ZDV� FDUULHG� RXW� E\� WKH� SDUWQHUV� DFFRUGLQJ� WR
FRPPRQ� JXLGHOLQHV�� 7KH� JXLGHOLQHV� DUH� GHVFULEHG� LQ� VHFWLRQ� ���� DQG� FRQVLVW� RI� D� OLVW� RI
LQIRUPDWLRQ� UHTXLUHG� WR�VSHFLI\�HDFK� IXQFWLRQ��7KLV� OLVW� LV�EDVHG�RQ�H[SHULHQFH�DW�6HPD�*URXS
DQG�(),�LQ�WKLV�GRPDLQ�

7KH�PDLQ�REMHFWLYH�RI� WKH�JXLGHOLQHV� LV� WR�SURYLGH�HQRXJK� LQIRUPDWLRQ� IRU� VSHFLILFDWLRQ�RI� WKH
5(0$)(;�,7�IXQFWLRQV�DQG�WKH�LQWHJUDWLRQ�RI�WKH�IXQFWLRQV�LQWR�WKH�5(0$)(;�SODWIRUP�

7KH�JXLGHOLQHV�VKRXOG�DOVR�HVWDEOLVK�D�FRPPRQ�IUDPHZRUN�LQ�RUGHU�WR�REWDLQ�D�VHW�RI�FRQVLVWHQW
DQG� FRQIRUP� VSHFLILFDWLRQ� GRFXPHQWV� IRU� WKH� IXQFWLRQV�� (DFK� SDUWQHU� LQ� FKDUJH� RI� WKH
VSHFLILFDWLRQ�ZDV�UHTXHVWHG�WR�XVH�WKH� OLVW�RI� LQIRUPDWLRQ� LQ�VHFWLRQ�����DV�FRPPRQ�GRFXPHQW
VWUXFWXUH��SODQ���7KLV�LV�DFFRPSOLVKHG�IRU�DOPRVW�HYHU\�IXQFWLRQ�DV�SUHVHQWHG�LQ�$QQH[HV���WR���

���� ,1)250$7,21�63(&,),('�)25�($&+�)81&7,21

7KH�LQIRUPDWLRQ�ZKLFK�LV�VSHFLILHG�IRU�HDFK�IXQFWLRQ�E\�WKH�SDUWQHUV�LV�SUHVHQWHG�DQG�H[SODLQHG
LQ�WKH�IROORZLQJ�

7KH�LQSXW�DQG�RXWSXW�GDWD�LV�DOVR�VSHFLILHG�LQ�GDWD�WDEOHV�DFFRUGLQJ�WR�&KDSWHU���DQG�$QQH[���RI
GHOLYHUDEOH�'�����7KHVH�GDWD�WDEOHV�DUH�SUHVHQWHG�LQ�GHOLYHUDEOH�'����

• 2EMHFWLYH�RI�IXQFWLRQ

'HWDLO�WKH�REMHFWLYH�RI�WKH�IXQFWLRQ��:H�FDQ�KHUH�UHSHDW�WKH�FRQWHQW�RI�WKH�ILHOGV��$LP�
DQG��7DVN��RI�WKH�7����IXQFWLRQ�VKHHW��$QQH[�����RI�'�����

• )XQFWLRQ�HQYLURQPHQW

3ODFH�WKH�IXQFWLRQ�LQ�LWV�RSHUDWLRQDO�FRQWH[W��

���ZKLFK�RSHUDWRU�RU�DQG�RWKHU�V\VWHP�ZLOO�XVH�WKH�IXQFWLRQ�
���ZKDW�DUH�WKH�GDWD�VRXUFHV



remafex
'HOLYHUDEOH������:3������ *XLGHOLQHV
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

• ,QSXW�GDWD�GHILQLWLRQ

/LVW�WKH�LQSXW�GDWD�� �GDWD�UHTXHVWHG�E\�WKH�IXQFWLRQ����/DEHO���0HDQLQJ���6RXUFH�

7KH� GDWD�ZLOO� EH� SUHFLVHO\� GHILQHG� LQ� WKH� 7DVN� ����� 7KH� /DEHO� ��0HDQLQJ�PXVW� EH� WKH
VDPH�LQ�ERWK�7DVN�����DQG�7DVN�����

,W�VKRXOG�EH�XVHIXO�WR�GLVWLQJXLVK�3URFHVV�GDWD�DQG�3DUDPHWHUV�

3URFHVV�GDWD

'DWD�FRPLQJ�IURP�WKH�SURFHVV�WKURXJK�RWKHU�V\VWHPV��6HQVRU��6&$'$��007��RU
HODERUDWHG�E\�RWKHU�V\VWHPV�RU�IXQFWLRQV�

3DUDPHWHUV

3DUDPHWHUV�DUH�GDWD�IL[HG�E\�WKH�RSHUDWRU��WKUHVKROGV�IRU�LQVWDQFH���7KH\�FDQ�EH
PRGLILDEOH�RU�QRW��RQ�OLQH��E\�WKH�RSHUDWRU�

• 2XWSXW�GDWD�GHILQLWLRQ

/LVW�WKH�RXWSXW�GDWD�� �GDWD�HODERUDWHG�E\�WKH�IXQFWLRQ����/DEHO���0HDQLQJ�

7KH� GDWD�ZLOO� EH� SUHFLVHO\� GHILQHG� LQ� WKH� 7DVN� ����� 7KH� /DEHO� ��0HDQLQJ�PXVW� EH� WKH
VDPH�LQ�ERWK�7DVN�����DQG�7DVN�����

7KHVH� RXWSXW� GDWD� JDWKHU� WKH� GDWD� GLVSOD\HG� WR� WKH� RSHUDWRU� DQG� WKH� UHVXOW� RI� WKH
IXQFWLRQ�JRLQJ�WR�DQ�RWKHU�IXQFWLRQ�RU�V\VWHP�

• '\QDPLF�EHKDYLRXU

'HWDLO� WKH�FRQGLWLRQV�RI�H[HFXWLRQ�RI� WKH� IXQFWLRQ� �RSHUDWRU� UHTXHVW��F\FOLF��RQ�VSHFLILF
HYHQW��DQG�WKH�RSHUDWLQJ�PRGHV��PDNH�D�VWDWH�JUDSK�LI�QHFHVVDU\��

• 'DWD�SURFHVVLQJ��DOJRULWKPV�

([SODLQ� ZKLFK� DOJRULWKP�V�� PXVW� EH� XVHG� WR� SHUIRUP� WKH� IXQFWLRQ� �VLPSOH� WKUHVKROGV
FRQGLWLRQV��ILQLWH�HOHPHQW�PHWKRG��IX]]\�ORJLF��HWF����RU�GHWDLO�WKH�DOJRULWKP�LWVHOI�LI�LW�LV�D
VLPSOH�RQH�

• 2SHUDWRU�LQWHUIDFH

'HWDLO�WKH�UHTXHVWHG�RSHUDWRU�LQWHUIDFH�WR�GLVSOD\�WKH�UHVXOWV��FXUYHV��GLDJUDP�DQG�WDEOHV�
DQG�WR�LQWHUDFW�ZLWK�WKH�IXQFWLRQ��RSHUDWRU�DFWLRQV��GLDORJXHV��

• 6\VWHP�LQWHUIDFH

'HWDLO�WKH�UHTXHVWHG�LQWHUIDFH�ZLWK�RWKHU�V\VWHPV�LI�LW�LV�QHFHVVDU\�



remafex
'HOLYHUDEOH������:3������ *XLGHOLQHV
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

• (UURU�PDQDJHPHQW

'HWDLO� KHUH� ZKDW� WUHDWPHQW� PXVW� EH� DSSOLHG� LQ� FDVH� RI� D� IDXOW� RU� DQ� HUURU� RFFXUV
�FRQQHFWLRQ�IDLOXUH��LQYDOLG�LQSXW�GDWD��GLYHUJHQW�DOJRULWKP��

• &RQVWUDLQWV

'HWDLO� KHUH� WKH� FRQVWUDLQWV� WR� H[HFXWH� FRUUHFWO\� WKH� IXQFWLRQ� �GDWD� DFTXLVLWLRQ� WLPH�
QXPEHU�RI�VDPSOH��UHVSRQVH�WLPH��

• +DUGZDUH�DQG�VRIWZDUH�UHTXLUHPHQWV

'HWDLO� ZKDW� DUH� WKH� KDUGZDUH� DQG� VRIWZDUH� FRQVWUDLQWV� WR� UHDOLVH� WKH� IXQFWLRQ� �H[SHUW
V\VWHP�HQJLQH��H[LVWLQJ�VRIWZDUH�SURGXFW��

,I�LW�LV�SRVVLEOH��JLYH�KHUH�DQ�DSSURDFK�RI�D�VROXWLRQ�

• 7HVW�SODQ

7U\�WR�H[SODLQ�KHUH�KRZ�\RX�LQWHQG�WR�WHVW�WKH�IXQFWLRQ��WHVW�GDWD�VHW�������

'HWDLO�\RXU�FRQIRUPDQFH�WHVW�SODQ�



remafex
'HOLYHUDEOH������:3������ )XQFWLRQV�6SHFLILHG�E\�3DUWQHUV
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

�� )81&7,216�63(&,),('�%<�3$571(56

7KH� ZRUN� FRQFHUQLQJ� WKH� VSHFLILFDWLRQ� RI� 5(0$)(;� IXQFWLRQV� ZDV� VKDUHG� EHWZHHQ� WKH
FRQVRUWLXP� SDUWQHUV�� ��� RI� WKH� ��� IXQFWLRQV� LGHQWLILHG� LQ� GHOLYHUDEOH� '���� DUH� VSHFLILHG� DQG
SUHVHQWHG�LQ�WKLV�GHOLYHUDEOH��'�����

(DFK�IXQFWLRQ�LV�VSHFLILHG�DFFRUGLQJ�WR�WKH�JXLGHOLQHV�GHVFULEHG�LQ�VHFWLRQ������&KDSWHU���JLYHV
DQ�RYHUYLHZ�RI�WKH�H[SOLFLW�QDPHV��WLWOHV��RI�WKH����IXQFWLRQV�ZKLFK�DUH�VSHFLILHG��7KH�FRPSOHWH
VSHFLILFDWLRQV�DUH�SUHVHQWHG�LQ�VHSDUDWH�DQQH[HV��RQH�IRU�HDFK�SDUWQHU��$QQH[���LV�GHGLFDWHG�WR
(),�IXQFWLRQV��$QQH[���WR�('3�IXQFWLRQV��DQG�$QQH[���DQG�$QQH[���WR�,EHUGUROD�IXQFWLRQV��$QQH[
��FRQWDLQV�,EHUGUROD�IXQFWLRQV�ZKLFK�ZHUH�QRW�DQDO\VHG�LQ�:3��

([FHSW�GDWD�ZKLFK�ZLOO�EH�LQFOXGHG�LQ�GHOLYHUDEOH�'�����WKH�XVHU�VSHFLILFDWLRQ�SUHVHQWHG�LQ�DQQH[
JDWKHUV�DOO�QHHGHG�LQIRUPDWLRQ�DOORZLQJ�WR�DYRLG�PLVXQGHUVWDQGLQJ�DQG�DPELJXLW\�WR�VSHFLI\�WKH
5(0$)(;�0DLQWHQDQFH�,7�IXQFWLRQV�

(DFK� IXQFWLRQ� KDV� D� XQLTXH� ODEHO� �OHWWHU� �� QXPEHU�� DFFRUGLQJ� WR� GHOLYHUDEOH� '����� 7KH� OHWWHU
FRUUHVSRQGV� WR� WKH� 0DLQWHQDQFH� )RFXV� $UHD� �0)$�� GRPDLQ� �)�  � )RUHFDVWLQJ�� HWF��� UHI�
GHOLYHUDEOH�'�����7KH�QXPEHU� LV�D�VHTXHQFH�QXPEHU�ZLWKLQ� WKH�GRPDLQ�� ,Q�'�����DOO� LGHQWLILHG
IXQFWLRQV�DUH�QXPEHUHG�VHTXHQWLDOO\�ZLWKLQ�HDFK�GRPDLQ�

7KH�RYHUYLHZ�RI� WKH�VSHFLILHG� IXQFWLRQV� LV�SUHVHQWHG� LQ� WKH� IROORZLQJ�WDEOHV��ZKLFK� LQFOXGH� WKH
XQLTXH� IXQFWLRQ� ODEHO�� WKH� QDPH� �WLWOH�� RI� WKH� IXQFWLRQ�� WKH� SDUWQHU� UHVSRQVLEOH� IRU� WKH
VSHFLILFDWLRQ��DQG�D�UHIHUHQFH�WR�WKH�DQQH[�ZKHUH�WKH�FRPSOHWH�VSHFLILFDWLRQ�FDQ�EH�IRXQG�

7KH����VSHFLILHG� IXQFWLRQV�EHORQJ� WR� WKH�0)$�GRPDLQV� 6XSHUYLVLRQ�0RQLWRULQJ� �6��� )RUHFDVWLQJ
�)���)DXOW�'LDJQRVLV��'��DQG�$QDO\VLV�'HFLVLRQ��$��
 

6XSHUYLVLRQ�0RQLWRULQJ���6�

6� 7UHQG�DQDO\VLV�RQ�LQVXODWLRQ�V\VWHPV (), $QQH[��
6� 0RQLWRU�VWDWRU�ZLQGLQJ�FRQGLWLRQ (), $QQH[��
6� 0RQLWRU�FLUFXLW�EUHDNHU�RSHUDWLQJ�PHFKDQLVP�FRQGLWLRQ (), $QQH[��
6� 0RQLWRU�K\GUDXOLF�VWULQJ�DQG�WXUELQH�FRQGLWLRQ (), $QQH[��
6� &RPSXWH�069����WXUELQH�HIILFLHQF\� ('3 $QQH[��
6� &RPSXWH�069���JXLGH�YDQHV�FOHDUDQFH� ('3 $QQH[��
6�� 'HWHFW�GLVVLSDWHG�HQHUJ\�LQ�UHIULJHUDWLRQ�FRLO ,EHUGUROD $QQH[��
6�� 'HWHUPLQDWH�GLUW�OHYHO�LQ�UHIULJHUDWLRQ�FRLOV�� ,EHUGUROD $QQH[��
6�� 'HWHFW�GLVVLSDWHG�HQHUJ\�LQ�URWDWLQJ�VHDO ,EHUGUROD $QQH[��
6�� &DOFXODWH�K\GURHOHFWULF�VHW��WXUELQH�DQG�JHQHUDWRU�HIILFLHQF\ ,EHUGUROD $QQH[��
6��� 'HWHFW�URWRU�H[FLWDWLRQ�SRZHU�FRQVXPSWLRQ ,EHUGUROD $QQH[��

� 069� �0DLQWHQDQFH�6WDWH�9DULDEOH�
� 7LWOH�XVHG�LQ�'������'HWHFW�ZDWHU�SUHVVXUH�GURS�LQ�UHIULJHUDWLRQ�FRLO�
� 1HZ�IXQFWLRQ��QRW�LQFOXGHG�LQ�'���



remafex
'HOLYHUDEOH������:3������ )XQFWLRQV�6SHFLILHG�E\�3DUWQHUV
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH����
���6HSWHPEHU�����

)RUHFDVWLQJ���)�

)� 3HUIRUP�WUHQG�DQDO\VLV�RI�069����WXUELQH�HIILFLHQF\� ('3 $QQH[��
)�� &RPSXWH�VWDWRU�ZLQGLQJ�WHPSHUDWXUH ,EHUGUROD $QQH[��
)� 'HWHFW�SUREDELOLW\�RI�IXWXUH�WKUXVW�EHDULQJ�GLVWXUEDQFHV ,EHUGUROD $QQH[��
)�� 'HWHFW�SUREDELOLW\�RI�IXWXUH�JHQHUDWRU�JXLGH�EHDULQJ�GLVWXUEDQFHV ,EHUGUROD $QQH[��
)�� 'HWHFW�SUREDELOLW\�RI�IXWXUH�EUDNLQJ�V\VWHP�GLVWXUEDQFHV ,EHUGUROD $QQH[��
)��� 'HWHFW�SUREDELOLW\�RI�IXWXUH�JHQHUDWRU�FRROLQJ�V\VWHP�GLVWXUEDQFHV ,EHUGUROD $QQH[��
)��� 'HWHFW�SUREDELOLW\�RI�IXWXUH�WXUELQH�JXLGH�EHDULQJ�GLVWXUEDQFHV ,EHUGUROD $QQH[��
)��� 'HWHFW�SUREDELOLW\�RI�SHOWRQ�WXUELQH�UXQQHU�GHJUDGDWLRQV ,EHUGUROD $QQH[��
)��� 'HWHFW�SUREDELOLW\�RI�IXWXUH�UHJXODWLRQ�V\VWHP�GLVWXUEDQFHV ,EHUGUROD $QQH[��
)��� 'HWHFW�SUREDELOLW\�RI�IUDQFLV�WXUELQH�UXQQHU�DQG�VHDOV�GHJUDGDWLRQV ,EHUGUROD $QQH[��
)��� 3HUIRUP�WUHQG�DQDO\VLV�RI�069��JXLGH�YDQH�FOHDUDQFH� ('3 $QQH[��

� 7LWOH�XVHG�LQ�'����
)� �&RPSXWH�VWDWRU�ZLQGLQJ�WHPSHUDWXUH�DODUP�OHYHO�
)� �'HWHFW�SUREDELOLW\�RI�IXWXUH�JXLGH�EHDULQJ�GLVWUXEDQFHV�
)�� �'HWHFW�SUREDELOLW\�RI�IXWXUH�FRROLQJ�V\VWHP�GLVWXUEDQFHV�
)�� �'HWHFW�SUREDELOLW\�RI�IXWXUH�EHDULQJ�GLVWXUEDQFHV�
)�� �'HWHFW�SUREDELOLW\�RI�IXWXUH�UXQQHU�GLVWXUEDQFHV�
)�� �'HWHFW�SUREDELOLW\�RI�IXWXUH�UXQQHU�GLVWXUEDQFHV�

� )���DOVR�LQFOXGHV�6����'HWHFW�H[WHUQDO�RLO�ORVVHV�LQ�UHJXODWLRQ�V\VWHP���'����

� 1HZ�IXQFWLRQ��QRW�LQFOXGHG�LQ�'���

)DXOW�'LDJQRVLV���'�

'� ,GHQWLI\�DQG�GLVSOD\�IDXOW�ORFDOLVDWLRQ ('3 $QQH[��

$QDO\VLV�'HFLVLRQ���$�

$� &RPSXWH�RSWLPDO�PDLQWHQDQFH�LQWHUYDO (), $QQH[��
$� 4XDQWLI\�IDLOXUH�YDOXH ('3 $QQH[��
$� $QDO\VH�DQG�GLVSOD\�FRQVHTXHQFHV�RI�IDLOXUH�WR�WKH�V\VWHP ('3 $QQH[��



remafex
'HOLYHUDEOH������:3������ &RQFOXVLRQ
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV

5(0$)(;���,QGXVWULDO��57'��3URMHFW������� 3DJH�����
���6HSWHPEHU�����

�� &21&/86,21

7KH� ZRUN� FRQFHUQLQJ� WKH� VSHFLILFDWLRQ� RI� 5(0$)(;� IXQFWLRQV� ZDV� VKDUHG� EHWZHHQ� WKH
FRQVRUWLXP� SDUWQHUV�� (DFK� IXQFWLRQ� LV� VSHFLILHG� DFFRUGLQJ� WR� FRPPRQ� JXLGHOLQHV� GHYHORSHG
GXULQJ�WKH�ZRUN�

,Q�WRWDO�����RI�WKH����IXQFWLRQV�LGHQWLILHG�LQ�GHOLYHUDEOH�����DUH�VSHFLILHG�

• ���IXQFWLRQV�DUH�VSHFLILHG�IRU�WKH�GRPDLQ�6XSHUYLVLRQ�0RQLWRULQJ�
• ���IXQFWLRQV�DUH�VSHFLILHG�IRU�WKH�GRPDLQ�)RUHFDVWLQJ�
• ��IXQFWLRQ�LV�VSHFLILHG�IRU�WKH�GRPDLQ�)DXOW�'LDJQRVLV�
• ��IXQFWLRQV�DUH�VSHFLILHG�IRU�WKH�GRPDLQ�$QDO\VLV�'HFLVLRQ�

7KH�FRPSOHWH�VSHFLILFDWLRQV�DUH�SUHVHQWHG�LQ�VHSDUDWH�DQQH[HV�RI�WKLV�GHOLYHUDEOH��RQH�IRU�HDFK
SDUWQHU�� $QQH[� �� LV� GHGLFDWHG� WR� (),� IXQFWLRQV�� $QQH[� �� WR� ('3� IXQFWLRQV�� DQG� $QQH[� �� DQG
$QQH[���WR�,EHUGUROD�IXQFWLRQV�

$OO� VSHFLILHG� IXQFWLRQV� DUH� IHDVLEOH� DQG� PHHW� H[SUHVVHG� XVHU� QHHGV�� 1HFHVVDU\� LQSXW� GDWD� LV
DYDLODEOH�RQ�WKH�H[SHULPHQWDWLRQ�VLWHV�RU�FDQ�EH�FDSWXUHG�WKURXJK�DGGLWLRQDO�DFTXLVLWLRQ�GHYLFHV�
(DFK� IXQFWLRQ� SUHVHQWHG� LQ� $QQH[HV� ��� �� DQG� �� LV� DQDO\VHG� LQ� 7DVN� ���� DV� D� EDVLV� IRU� WKH
VSHFLILFDWLRQ�RI�WKH�,7�SODWIRUP�DQG�,7�IXQFWLRQV�RI�WKH�'LVWULEXWHG�0DLQWHQDQFH�6\VWHP�



remafex
'HOLYHUDEOH������:3������ $QQH[��
,QQRYDWLYH�)XQFWLRQV���7HFKQLFDO�6SHFLILFDWLRQV )XQFWLRQV�6SHFLILHG�E\�(),

5(0$)(;���,QGXVWULDO��57'��3URMHFW�������
���6HSWHPEHU�����

$11(;��

)81&7,216�63(&,),('�%<�(),

6� 7UHQG�DQDO\VLV�RQ�LQVXODWLRQ�V\VWHPV

6� 0RQLWRU�VWDWRU�ZLQGLQJ�FRQGLWLRQ

6� 0RQLWRU�FLUFXLW�EUHDNHU�RSHUDWLQJ�PHFKDQLVP�FRQGLWLRQ

6� 0RQLWRU�K\GUDXOLF�VWULQJ�DQG�WXUELQH�FRQGLWLRQ

$� &RPSXWH�RSWLPDO�PDLQWHQDQFH�LQWHUYDO



remafex
'HOLYHUDEOH������:3������ $QQH[��
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