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7KLV�DUWLFOH�GHVFULEHV�WKH�GHVLJQ�RI�D�TXHXH�PRQLWRULQJ�V\VWHP�IRU�PXOWLFKDQQHO�
TXHXLQJ�V\VWHP��46��ZLWK�XQOLPLWHG�H[SHFWDWLRQV��:LWKLQ�WKH�IUDPHZRUN�RI�WKLV�DUWLFOH�
ZLOO�EH�GHVFULEHG�WKH�FRQVWUXFWLRQ�RI�WKH�46�PRGHO�IRU�HPXODWLQJ�WKH�ZRUN�RI�WKH�VNL�
UHVRUW� DQG� WKH� FUHDWLRQ� RI� D� V\VWHP� IRU� LVVXLQJ� UHFRPPHQGDWLRQV� EDVHG� RQ� WKH�
FKDUDFWHULVWLFV�DQG�VWDWH�RI�WKH�FUHDWHG�PRGHO��

.H\�ZRUGV��TXHXLQJ�V\VWHP��TXHXH��UHFRPPHQGDWLRQ�V\VWHP��V\VWHP�PRGHO��
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3DQLLYDQ�9ODG\VODY� ±� EDFKHORU�� 'HSDUWPHQW� RI� &RPSXWHU�$LGHG�0DQDJHPHQW�

DQG� 'DWD� 3URFHVVLQJ� 6\VWHPV�� 1DWLRQDO� 7HFKQLFDO� 8QLYHUVLW\� RI� 8NUDLQH� ³,JRU�
6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´��
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5HOHYDQFH�RI�UHVHDUFK�WRSLF��7KH�SUREOHP�RI�TXHXH�PDQDJHPHQW�LV�DFXWH�LQ�DOO�
TXHXHLQJ�V\VWHPV��7KH�SXUSRVH�RI� WKLV�DUWLFOH� LV� WR�GHVFULEH� WKH�SURMHFW�RI�FUHDWLQJ�D�
KXPDQ�FRQWURO� V\VWHP� IRU� PXOWLFKDQQHO� TXHXHLQJ� V\VWHPV�� ([DPSOHV� RI� TXHXHLQJ�
V\VWHPV�WKDW�FDQ�EH�XVHG�E\�VXFK�D�V\VWHP�LQFOXGH�WUDQVSRUW�VWDWLRQV��VKRSSLQJ�PDOOV�
DQG�VKRSV��UHVRUWV�DQG�SODFHV�RI�PDVV�UHFUHDWLRQ��DQG�DQ\�RWKHU�TXHXHLQJ�V\VWHPV���

)RUPXODWLRQ�RI�WKH�SUREOHP��)RU�WRGD\��WKH�SUREOHP�RI�TXHXLQJ�PDQDJHPHQW�
LQ�PRVW�TXHXHLQJ�V\VWHPV�UHPDLQV�XQUHVROYHG��7KH�SXUSRVH�RI�WKLV�DUWLFOH�LV�WR�GHVFULEH�
WKH� SURMHFW� RI� FUHDWLQJ� D� KXPDQ�FRQWURO� V\VWHP� IRU� PXOWL�FKDQQHO� TXHXHLQJ� V\VWHPV�
ZLWK�XQOLPLWHG�H[SHFWDWLRQV��$Q�H[DPSOH�RI�VXFK�V\VWHPV�FDQ�EH�DPXVHPHQW�SDUNV�RU�
VNL�UHVRUWV��

$QDO\VLV� RI� UHFHQW� UHVHDUFK� DQG� SXEOLFDWLRQV�� 7KH� RSWLRQV� IRU� PDQDJLQJ�
TXHXH�SUREOHPV�YDU\�FRQVLGHUDEO\�GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�TXHXHLQJ�V\VWHP��VR�
WKHUH� LV� QR� VLQJOH� VROXWLRQ� WR� WKLV� LVVXH�� EXW� LQVWHDG�� RYHU� WKH� \HDUV�� PDQ\� DUHDV� RI�
TXHXHLQJ� V\VWHPV� KDYH� EHHQ� VKDSHG� E\� DPELJXRXV� SUDFWLFHV� WR� LPSURYH� WKH� TXHXH�
VLWXDWLRQ��0RVW�SXEOLFDWLRQV�DQG�UHVHDUFKHV�RQ�WKLV�WRSLF�GHDO�ZLWK�D�QDUURZ�SDUW�RI�WKH�
LVVXH�DQG�KDYH�D�WKHRUHWLFDO�DQG�LQIRUPDO�FKDUDFWHU��

6HOHFWLRQ� RI� XQH[SORUHG� SDUWV� RI� WKH� JHQHUDO� SUREOHP�� ([LVWLQJ� 46�
VLPXODWLRQ� V\VWHPV� DUH� PDLQO\� GHVLJQHG� WR� PRGHO� WKH� IORZ� RI� SURGXFWLRQ� DQG�
SURFHVVLQJ�RI�JRRGV�DW�HQWHUSULVHV�DQG�LQ�VRPH�FDVHV�WR�VLPXODWH�KXPDQ�IORZV��EXW�WKH�
ODWWHU� ODFN� D� QXPEHU� RI� FULWLFDO� SDUDPHWHUV� RI� WKH�PRGHO�� VXFK� DV� WKH� ORFDWLRQ� RI� WKH�
FXVWRPHU� LQ� UHODWLRQ� WR� WKH� JRDOV� DQG� WDNLQJ� LQWR� DFFRXQW� WKH� WLPH� RI� PRYLQJ�
FXVWRPHUV��VR�WKH\�FDQ�QRW�EH�XVHG�WR�FUHDWH�D�V\VWHP�RI�UHFRPPHQGDWLRQV��

6HWWLQJ�WKH�WDVN��:LWKLQ� WKH� IUDPHZRUN�RI� WKLV�DUWLFOH�� WKH�FRQVWUXFWLRQ�RI� WKH�
TXHXHLQJ�PRGHO�IRU�HPXODWLQJ�WKH�ZRUN�RI�WKH�VNL�UHVRUW�DQG�WKH�FUHDWLRQ�RI�D�V\VWHP�
IRU� LVVXLQJ� UHFRPPHQGDWLRQV� EDVHG� RQ� WKH� FKDUDFWHULVWLFV� DQG� VWDWH� RI� WKH� FUHDWHG�
PRGHO�ZLOO�EH�GHVFULEHG��7KH�PDLQ�JRDO�RI�WKH�SURMHFW�LV�WR�PLQLPL]H�WKH�ZDLWLQJ�WLPH�
EHWZHHQ�ULGHV��

3UHVHQWDWLRQ� RI� WKH�PDLQ�PDWHULDO��7KH� DUWLFOH� GHVFULEHV� WKH�PDLQ� VWDJHV� RI�
FUHDWLQJ�D�V\VWHP�PRGHO��LWV�VWUXFWXUH�DQG�ZRUN�SURFHVV��7KHUH�ZHUH�DOVR�GHVFULEHG�D�
PRGHO�IRU�LVVXLQJ�UHFRPPHQGDWLRQV�EDVHG�RQ�WKH�FUHDWHG�TXHXHLQJ�PRGHO�DQG�RSWLRQV�
IRU�LPSURYLQJ�WKH�PRGHO��

&RQFOXVLRQ�� ,Q� WKLV� DUWLFOH�� WKH� FRQVWUXFWLRQ� RI� WKH� TXHXHLQJ� PRGHO� LV�
FRQVLGHUHG� LQ� RUGHU� WR� HPXODWH� LWV� ZRUN� IRU� LVVXLQJ� UHFRPPHQGDWLRQV� WR� WKH� XVHU��
UHJDUGLQJ� WKH� FKRLFH� RI� WKH� TXHXH�� ,Q� SUDFWLFH� GDWD� LQ� D� VLPLODU� V\VWHP� VKRXOG� EH�
VXSSOHPHQWHG� ZLWK� GDWD� IURP� H[WHUQDO� PRQLWRULQJ� V\VWHPV� WR� FUHDWH� D� PRUH� SUHFLVH�
PRGHO�� $OVR�� WKH� PRGHO� PD\� EH� FRPSOLFDWHG� E\� DGGLWLRQDO� SDUDPHWHUV�� VXFK� DV�
LQSXW�RXWSXW�RI�SHRSOH�IURP�WKH�V\VWHP��FKDQJLQJ�WKH�WLPH�RI�GHVFHQW�GHSHQGLQJ�RQ�WKH�
VNLOOV�RI� WKH�VNLHU�HWF��8VLQJ�VXFK�D�V\VWHP�LV�QRW� UHVWULFWHG� WR�VNL� UHVRUWV�DQG�FDQ�EH�
DSSOLHG�WR�DQ\�TXHXHLQJ�V\VWHP��
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