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�WK��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW���
;9,��&RQJUHVR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��9LJR��-XO\�������������

�
'HVLJQ�DQG�,PSOHPHQWDWLRQ�RI�0DQXIDFWXULQJ�

([HFXWLRQ�6\VWHP�ZLWK�RSHQ�KDUGZDUH�

$OFDOGH�'HOJDGR�5����0DQ]DQHGR�0�$���6DL]�%DUFHQD�/�����$ORQVR�0���GHO�
2OPR�5����

$EVWUDFW�7KLV�SDSHU�GHVLJQHG�DQG�DFKLHYHG�D�ORZ�FRVW�SURWRW\SH�RI�PDQXIDFWXULQJ�
H[HFXWLRQ� V\VWHP�� $� VRIWZDUH� GHYHORSPHQW� DQG� RSHQ� VRXUFH� KDUGZDUH� �DUGXLQR��
KDYH� EHHQ� XVHG��7KH� SURWRW\SH� FDQ� UHFRUG� DQG�PRQLWRU� WKH� FKDQJHV� RI� VWDWXV� RU�
VHQVRU�PHDVXUHPHQWV�IURP�GLIIHUHQW�SURGXFWLRQ�OLQHV�DQG�JHW�SHUIRUPDQFH�UHSRUWV��
0RUHRYHU��LW�FDQ�EH�DSSOLHG�HYHQ�ZKHUH�WKHUH�LV�QR�3/&��7KH�V\VWHP�LV�FRQILJXU�
DEOH�DQG�DOORZV�WR�JURXS�UDZ�GDWD�WR�VKRZ�FOHDUHU�LQIRUPDWLRQ�LQ�WKH�UHSRUW���

���������������������������������������� �������������������
��5��$OFDOGH�'HOJDGR��
��
$UHD�RI�RUJDQL]DWLRQ��+LJKHU�3ROLWHFQ\TXH��6FKRRO��8QLYHUVLW\�RI�%XUJRV��&�)UDQFLVFR�GH�
9LWRULD��V�Q�������%XUJRV��6SDLQ��
H�PDLO��UREHUWR�DOFDOGH�GHOJDGR#JPDLO�FRP�

�
��0�$�0DQ]DQHGR�GHO�&DPSR��
��
$UHD�RI�RUJDQL]DWLRQ��+LJKHU�3ROLWHFQ\TXH��6FKRRO��8QLYHUVLW\�RI�%XUJRV��&�)UDQFLVFR�GH�
9LWRULD��V�Q�������%XUJRV��6SDLQ��
H�PDLO��PPDQ]#XEX�HV�

�
��/��6DL]�%DUFHQD��
��
$UHD�RI�RUJDQL]DWLRQ��+LJKHU�3ROLWHFQ\TXH��6FKRRO��8QLYHUVLW\�RI�%XUJRV��&�)UDQFLVFR�GH�
9LWRULD��V�Q�������%XUJRV��6SDLQ��
H�PDLO��OVDL]#XEX�HV�

�
��0��$ORQVR�0DQ]DQHGR��
��
H�PDLO��PDULDDORQVRPDQ]DQHGR#JPDLO�FRP�
�
��5��'HO�2OPR��
��
$UHD�RI�RUJDQL]DWLRQ��+LJKHU�3ROLWHFQ\TXH��6FKRRO��8QLYHUVLW\�RI�%XUJRV��&�)UDQFLVFR�GH�
9LWRULD��V�Q�������%XUJRV��6SDLQ��
H�PDLO��UGHOROPR#XEX�HV�
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.H\ZRUGV��0DQXIDFWXULQJ��3/&��0(6��RSHQ�KDUGZDUH��
�
����,QWURGXFWLRQ�

7KLV�SDSHU�SURSRVHV�D�ORZ�FRVW�0DQXIDFWXULQJ�([HFXWLRQ�6\VWHP��0(6��E\�LQWH�
JUDWLQJ� RSHQ� KDUGZDUH�� GDWD� ZDUHKRXVH�� RQOLQH� DQDO\WLFDO� SURFHVVLQJ�� 7KH� GDWD�
ZDUHKRXVH� IRU� WKLV� V\VWHP� LV� SURYLGHG�E\� WKH�PDVVLYH�DPRXQWV�RI�GDWD�FROOHFWHG�
IURP�D�GHYLFH�FRQQHFWHG�WR�GLJLWDO�DQG�DQDORJLFDO�VHQVRUV��7KH�UHVXOW�RI�WKLV�SURWR�
W\SH�LV�WKH�LQWHJUDWLRQ�RI�WKH�0(6�V\VWHP�WR�LPSURYH�PDQXIDFWXULQJ�F\FOH�WLPH���

����$UFKLWHFWXUH�RI�0(6�

7KH�0(6$�,QWHUQDWLRQDO�GHILQLWLRQ�RI�0(6�LV���0(6�GHOLYHUV�LQIRUPDWLRQ�WKDW�HQ�
DEOHV� WKH� RSWLPL]DWLRQ� RI� SURGXFWLRQ� DFWLYLWLHV� IURP� RUGHU� ODXQFK� WR� ILQLVKHG�
JRRGV��8VLQJ� FXUUHQW� DQG� DFFXUDWH� GDWD��0(6� JXLGHV�� LQLWLDWHV�� UHVSRQGV� WR�� DQG�
UHSRUWV�RQ�SODQW�DFWLYLWLHV�DV�WKH\�RFFXU��7KH�UHVXOWLQJ�UDSLG�UHVSRQVH�WR�FKDQJLQJ�
FRQGLWLRQV��FRXSOHG�ZLWK�D�IRFXV�RQ�UHGXFLQJ�QRQ�YDOXH�DGGHG�DFWLYLWLHV��GULYHV�HI�
IHFWLYH� SODQW� RSHUDWLRQV� DQG� SURFHVVHV��0(6� LPSURYHV� WKH� UHWXUQ� RQ� RSHUDWLRQDO�
DVVHWV� DV�ZHOO� DV� RQ�WLPH�GHOLYHU\�� LQYHQWRU\� WXUQV�� JURVV�PDUJLQ�� DQG� FDVK� IORZ�
SHUIRUPDQFH��0(6�SURYLGHV�PLVVLRQ�FULWLFDO� LQIRUPDWLRQ�DERXW�SURGXFWLRQ�DFWLYL�
WLHV�DFURVV�WKH�HQWHUSULVH�DQG�VXSSO\�FKDLQ�YLD�EL�GLUHFWLRQDO�FRPPXQLFDWLRQV���

5XH\�6KXQ��������VD\V�WKDW�³0(6�IRFXVHV�PDLQO\�RQ�PRQLWRULQJ�DQG�VXPPD�
UL]LQJ�WKH�VWDWXV�RI�RSHUDWLRQDO�V\VWHPV�³��3UHFLVHO\��WKLV�LV�ZKDW�WKH�SURWRW\SH�RI�
WKLV�DUWLFOH�ZLOO�GR���

$V� VHHQ� LQ� ILJXUH� ��� WKH� V\VWHP� DUFKLWHFWXUH� LV� PDLQO\� FRPSRVHG� RI� ILYH� HOH�
PHQWV��KDUGZDUH�GHYLFH��GDWD�UHFRUGHU��GDWD�ZDUHKRXVH��VHUYHU�RI�RQOLQH�DQDO\WLFDO�
SURFHVVLQJ�DQG�ZHE�VHUYHU��

�
)LJ����$UFKLWHFWXUH�RI�0(6�
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������+DUGZDUH�GHYLFH�

+DUGZDUH�GHYLFHV�XVHG� DUH�$UGXLQR�'XHPLODQRYH� DQG�(WKHUQHW�6KLHOG�� ,W� LV� ORZ�
FRVW�DQG�RSHQ�VRXUFH�KDUGZDUH��$UGXLQR�KDV�DQ�$7PHJD����PLFURFRQWUROOHU�DQG�
FDQ�VHQVH�FKDQJHV�IURP�D�JUHDW�YDULHW\�RI�LQSXW�VHQVRUV�DQG�FDQ�DIIHFW�LWV��

,W� FDQ� EH� XVH� WKH� HWKHUQHW� VKLHOG� WR� FRPPXQLFDWH� ZLWK� VRIWZDUH� UXQQLQJ� RQ� D�
FRPSXWHU��7KH�GLJLWDO�VLJQDOV�DUH�REWDLQHG�IURP�UHOD\V�DQG�WKH�DQDORJLFDO�VLJQDO�DV�
D�FRQWLQXRXV�LQSXW�YROWDJH��

�
)LJ����$UGXLQR�'XHPLODQRYH�DQG�(WKHUQHW�6KLHOG�

��������3URWRFRO�26&�

7KH�2SHQ�6RXQG�&RQWURO�SURWRFRO��26&��ZDV� LQYHQWHG�LQ������E\�$GULDQ�)UHHG�
DQG�0DWW�:ULJKW��:ULJKW��������,W� LV�XVHG�LQ�VWUHDPLQJ�DXGLR�IRU�VHQGLQJ�GLJLWDO�
FRQWHQW�DQG�FRQWURO�EHWZHHQ�PXOWLPHGLD�GHYLFHV��2WKHU�XVHV�RI�WKH�26&�SURWRFRO�
DUH�LQ�FRQWURO�DQG�URERWLFV�DUHDV��6FKPHGHU��������,Q�WKH�26,�0RGHO��26&�LV�FODV�
VLILHG�DV�D�OD\HU���RU�SUHVHQWDWLRQ�OD\HU�HQWLW\��,W�KDV�QR�OLFHQVH�UHTXLUHPHQWV�DQG�LW�
LV�QRW�D�VWDQGDUG���

+DUWPDQQ��%��������GHYHORSHG�D�ILUPZDUH�WR�VHQG�RVF�PHVVDJH�IURP�DQ�DUGX�
LQR�ERDUG�WR�D�3&��,W�ZDV�XVHG�DV�WKH�EDVLV�IRU�WKH�GHYHORSPHQW�RI�WKLV�SURWRW\SH��

7KH�SURWRW\SH�RI�0(6�V\VWHP�VKRXOG�EH�DEOH�WR�NQRZ�WKH�VWDWXV�RI�DOO�YDULDEOHV�
DW�DOO�WLPHV��DV�ZHOO�DV�FKDQJHV�LQ�WKHP��7KH�DUGXLQR�GHYLFH�LV�FDSDEOH�RI�VHQGLQJ�
WKH�YDOXH�RI�DOO�LQSXWV��RQH�WKDW�KDV�FKDQJHG�DQG�D�VHTXHQWLDO�YDOXH�IRU�FRQWURO�LW��

$OWKRXJK�DQ�DUGXLQR�GHYLFH�KDV����GLJLWDO�LQSXW�RXWSXW�DQG���DQDORJLFDO�LQSXWV��
LW�ZDV�GHWHUPLQHG�WKDW�HDFK�DUGXLQR�GHYLFH�FDSWXUHV���GLJLWDO�LQSXWV�DQG���DQDORJL�
FDO�LQSXW��7KHUHIRUH��DV�VKRZQ�LQ�WDEOH����WKHUH�KDYH�EHHQ�GHILQHG�DQ�RZQ�SURWRFRO�
EDVHG�RQ�26&��

�
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7DEOH���26&�SURWRFRO�LPSOHPHQWV�

6LJQDO�&KDQJH� 9DOXH�RI�SLQ�
�7\SH�

�LQ��GLJLWDO��
�DGF��DQDORJ��

�3LQ� �9DOXH� �SLQ�DQD�
ORJ�

�SLQ�GLJLWDO�
Q���

«� �SLQ�GLJLWDO�
Q���

�
�&RQWURO�
QXPEHU�

�
,Q�ILJXUH���VKRZV�DQ�H[DPSOH�RI�GDWD�VHQW��ZKLFK�DUH�UHFHLYHG�RQ�WKH�VHUYHU�WKDW�

PDNHV�GDWD�UHFRUGHU�RQ�GDWDEDVH��

�
)LJ����([DPSOH�RI�WKH�PHVVDJHV�VHQW�26&�

6FKPHGHU��������VD\V�³$�FRPPRQ�WUDQVSRUW�SURWRFRO�XVHG�ZLWK�WKH�26&�IRU�
PDW� LV�8'3�,3´��8'3�LV�FODVVLILHG�DV�D� WUDQVSRUW� OD\HU�RU�QXPEHU���RI� WKH�VHYHQ�
OD\HUV� 26,� PRGHO� DQG� SURYLGHV� HQG�WR�HQG� FRPPXQLFDWLRQ� VHUYLFHV� IRU� DSSOLFD�
WLRQV��8'3�LV�RIWHQ�XWLOL]HG�IRU�EURDGFDVWLQJ��EHFDXVH� LW�KDV�QR�KDQGVKDNLQJ�GLD�
ORJXH���

������'DWD�5HFRUGHU�

'HYHORSPHQW�VRIWZDUH�RQ�D�3&�UHFHLYHV�8'3�GDWD�IUDPHV��'HSHQGLQJ�RQ�WKH�GH�
YLFH��WKH�UHFHLYHG�GDWD�DUH�FRPELQHG�ZLWK�WKH�GDWH���WLPH�RI�SF�IRU�VWRUDJH�LQ�WKH�
WDEOH�RQ�WKH�GDWDEDVH��7KLV�DSSOLFDWLRQ�KDV�DQ�LQL�ILOH�ZKLFK�DVVRFLDWHV�WKH�GHYLFH
V�
LS�WR�WKH�WDEOH�RI�WKH�GDWDEDVH��

�
)LJ����5DZ�GDWD�VWRUH�LQ�D�WDEOH��
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������'DWD:DUH+RXVH�

7KH�GDWDEDVH�VWRUHV�DOO�GDWD��EXW�WR�PLQLPL]H�WKH�VSDFH�ZLWKRXW�ORVLQJ�LQIRUPDWLRQ��
D� UHFRUG� LV�VDYHG�RQO\�ZKHQ�D�FKDQJH� LQ�VWDWXV�RU�YDOXH�RI� WKH�DQDORJ�VLJQDO�DUH�
GRQH��7R� DFKLHYH� WKLV� HIILFLHQWO\�� WKH� ILUPZDUH� RI� WKH� KDUGZDUH� GHYLFH� LV� VHW� RQ�
FRQGLWLRQ� WKDW�RQO\� VHQG�GDWD�ZKHQ�D�FKDQJH�RFFXUV��7KLV� LV� D� VLJQLILFDQW�GLIIHU�
HQFH� FRPSDUHG� WR� RWKHU� SURWRFROV� VXFK� DV� 2/(� IRU� SURFHVV� FRQWURO� �23&��� LQ�
ZKLFK� WKH� FRPPXQLFDWLRQ� LV� V\QFKURQRXV� RU� DV\QFKURQRXV�� EXW� QHYHU� ZKHQ� WKH�
YDOXH�RI�WKH�VLJQDO��*UHJD��������23&�KDV�EHFRPH�D�ZLGHO\�DFFHSWHG�VROXWLRQ�IRU�
LQWHUFRPPXQLFDWLQJ�GLIIHUHQW�KDUGZDUH�DQG�VRIWZDUH��7DL�KRRQ��������

�
)LJ����'DWD�WDEOHV�RI�GDWDZDUHKRXVH�

������6HUYHU�RI�RQOLQH�DQDO\WLFDO�SURFHVVLQJ�

7KLV�VHUYHU�SHUIRUPV�DQ�DQDO\VLV�RI�WKH�UDZ�GDWD�WR�GHWHUPLQH�WKH�SUHYDLOLQJ�VWDWXV�
DQG�GXUDWLRQ��$W�WKH�VDPH�WLPH��NHHS�WKH�LQIRUPDWLRQ�JDWKHUHG�LQ�DQRWKHU�WDEOH�WR�
VSHHG�XS�VXEVHTXHQW�TXHULHV��

6LQFH�LW�FDQ�WDNH�PXOWLSOH�VWDWXV�DW�RQFH��\RX�PXVW�VHW�RQH�WKDW�LV�SULQFLSDO��$V�
VKRZQ� LQ�7DEOH���� WKLV�ZLOO�DOORZ�WR�REWDLQ�D� UHSRUW�ZLWK� OHQJWK�RI� WLPH� IRU�HDFK�
SULQFLSDO�VWDWXV��

7DEOH���([DPSOH�RI�UHSRUW�RI�VWDWXV��

/HQJWK�RI�WLPH�*URXS�RI�VWDWXV�RI�WKH�SURGXF�
WLRQ�OLQH�RI�FXWWLQJ�VOLGH�

�
�� 0LQXWHV� +RXUV�

����6WRS�� ���� ������� ������
����5XQ�� ��� �������� ������
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����,QWURGXFWLRQ�UDZ�PDWHULDO�� ����� ������� ������
����([WUDFWLRQ�UDZ�PDWHULDO� �� ������� ������
����5HPRYDO�UDZ�PDWHULDO� ���� ������� �����
���3DUWLWLRQ�UDZ�PDWHULDO�� ���� ������ ����

7RWDO� ���� �������PLQ�� ������KRXUV�
�
)RU�DQDORJLFDO�YDOXHV��WKHVH�FDQ�EH�JURXSHG�E\�UDQN��WR�IDFLOLWDWH�GDWD�LQWHUSUH�

WDWLRQ��,Q�WKH�SURWRW\SH��WKH�DQDORJ�YDULDEOH�XVHG�LV�WKH�OLQH�VSHHG��7KLV�FDQ�EH�VHHQ�
LQ�7DEOH����

7DEOH���([DPSOH�RI�UHSRUW�RI�VSHHG�

3URFHVVLQJ�6SHHG�
�PHWHUV��PLQ��

/HQJWK�RI�WLPH��
PLQXWHV�

/HQJWK�RI�WLPH��
KRXUV�

6SHHG�������� ��� ������
6SHHG��������� ��� ������

6SHHG����������� ������ ������
6SHHG����������� ������� ������

6SHHG������� ����� ������
7RWDO� �������� ������

0HDQ�6SHHG� ������PHWHUV�PLQXWH�

������:HE�6HUYHU��

)RU�WKH�SURWRW\SH��D�ZHE�VHUYHU�KDV�EHHQ�XVHG��,W�IDFLOLWDWHV�WR�PRQLWRU�DQG�JHQHU�
DWH�D�UHSRUWV�IURP�DQ\�FRPSXWHU�ZLWK�D�EURZVHU��$OWKRXJK�DQ�LQWHUQHW�LQIRUPDWLRQ�
VHUYHU�IURP�0LFURVRIW�ZDV�XVHG��LW�FRXOG�EH�XVHG�RWKHUV��

����&RQFOXVLRQV�

$�ORZ�FRVW�SURWRW\SH�RI�0(6�V\VWHP�KDV�EHHQ�GHVLJQHG�DQG�SURGXFHG��,W�LV�YDOLG�
IRU�DOO�FDVHV�LQ�ZKLFK�\RX�FDQ�JHW�D�GLJLWDO�RU�DQDORJLFDO�VLJQDO�IURP�D�VHQVRU�RU�D�
JDXJH��

7KLV�SURWRW\SH�KDV�EHHQ�YDOLGDWHG�LQ�D�PDQXIDFWXULQJ�HQYLURQPHQW��ZKHUH�WKHUH�
KDYH� REWDLQHG� H[FHOOHQW� UHVXOWV�� ,W� KDV� DOORZHG� WR� LPSURYH� WKH� F\FOH� WLPH� RI� WKH�
SURGXFWLRQ� OLQH�� ,W� KDV� UHYHDOHG� GLIIHUHQFHV� EHWZHHQ� WKH� VWDWHPHQWV� ZURWH� GRZQ�
PDQXDOO\�DQG�PDFKLQH�VWDWXV���
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7KHUHIRUH�� LQ� WKH� LPSOHPHQWDWLRQV� RI� FRQWLQXRXV� LPSURYHPHQW�� OLNH� /HDQ�
0DQXIDFWXULQJ��ZH�DUH�UHFRPPHQGHG�WR�XVH�D�V\VWHP�OLNH�WKLV�SURWRW\SH��LQ�RUGHU�
WR�PRQLWRU�ZKHWKHU�WDUJHWV�DUH�DFKLHYHG��

$QRWKHU�VXEVWDQWLDO�QRYHOW\�RI�WKLV�SURWRW\SH�LQ�FRPSDULVRQ�ZLWK�RWKHU�V\VWHPV�
LV�WKDW�LW�PDLQWDLQV�DQ�DV\QFKURQRXV�FRPPXQLFDWLRQ�DQG�RQO\�VHQGV�D�GDWD�ZKHQ�D�
YDULDWLRQ�RFFXUV��

����5HIHUHQFHV�

*UHJD� :�� ������� 6XSHUYLVRU\� FRQWURO� DQG� UHDO�WLPH� FRQVWUDLQWV�� 3URFHHGLQJV� RI� ,QWHUQDWLRQDO�
0XOWLFRQIHUHQFH�RQ�&RPSXWHU�6FLHQFH�DQG�,QIRUPDWLRQ�7HFKQRORJ\�SS�����������,6%1�����
���������������

+DUWPDQQ��%��������$UGXLQRB2VF�KWWS���SURWRODE�SEZRUNV�FRP�Z�SDJH����������$UGXLQRB2VF��
&LWHG����-DQ������

0(6$� ,QWHUQDWLRQDO� �������� 0(6$� ,QWHUQDWLRQDO� :KLWH� 3DSHU� 1XPEHU� ��0(6� ([SODLQHG�� $�
+LJK�/HYHO�9LVLRQ�

5XH\�6KXQ�&��<XQJ�6KXQ�7��HW�DO��������'HVLJQ�DQG�,PSOHPHQWDWLRQ�RI�DQ�,QWHOOLJHQW�0DQXIDF�
WXULQJ�([HFXWLRQ�6\VWHP�IRU�6HPLFRQGXFWRU�0DQXIDFWXULQJ�,QGXVWU\�� ,(((� ,6,(�������-XO\�
������������0RQWUHDO��4XHEHF��&DQDGD�

7DL�KRRQ�.���������,QWHJUDWLRQ�RI�:LUHOHVV�6&$'$�WKURXJK�WKH�,QWHUQHW��,QWHUQDWLRQDO�-RXUQDO�RI�
&RPSXWHUV�DQG�&RPPXQLFDWLRQV�,VVXH����9ROXPH���

:ULJKW��:��������2SHQ�6RXQG�&RQWURO�����6SHFLILFDWLRQ��KWWS���RSHQVRXQGFRQWURO�RUJ�VSHF��B���
&LWHG����-DQ������
�


