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3HQHOLWLDQ� LQL� GLODNXNDQ� NDUHQD� DGDQ\D� 3HUPDVDODKDQ +LQJJD� VDDW� LQL�� SURVHV�
SHQGDIWDUDQ�DQJJRWD�HNVWUDNXULNXOHU�PDVLK�PHQJJXQDNDQ�FDUD�PDQXDO��NHPXGLDQ�
SDGD�SHQJRODKDQ�GDWD�SHQLODLDQ�VLVZD�\DQJ�PHQJLNXWL�VHWLDS�HNVWUDNXULNXOHU�\DQJ�
PDVLK�GLODNXNDQ�VHFDUD�PDQXDO�PHQJJXQDNDQ�NHUWDV�SHQLODLDQ�\DQJ�GLNKDZDWLUNDQ�
MXJD�KLODQJ�DWDX� UXVDN�� 3DGD DEVHQVL� HNVWUDNXULNXOHU�PDVLK�GHQJDQ�FDUD�PHQXOLV�
QDPD� DQJJRWD� HNVWUDNXULNXOHU� \DQJ� KDGLU�� VHKLQJJD� SHPELQD� VXOLW� XQWXN�
PHPEHULNDQ�LQIRUPDVL�PHQJHQDL�VLVZD�\DQJ�DNWLI�GDQ�VLVZD�\DQJ�WLGDN�DNWLI�NDUHQD�
KDUXV� PHQFDUL� GDODP� OHPEDUDQ� NHUWDV� DEVHQVL�� 6HODQMXWQ\D� GDODP� SHQ\DPSDLDQ�
VHJDOD� LQIRUPDVL� WHQWDQJ� NHJLDWDQ� HNVWUDNXULNXOHU� GDQ� SHUORPEDDQ� MXJD� PDVLK�
GLVDPSDLNDQ�VHFDUD�ODQJVXQJ�GL�VHWLDS�NHODV�DWDX�SXQ�VDDW�DSHO�SDJL�PHPEXDW�VLVZD�
DNDQ�ERODN�EDOLN�EHUWDQ\D�PHQJHQDL�SHUORPEDDQ�\DQJ�DNDQ�EHUODQJVXQJ�VHKLQJJD�
PDVLK�NXUDQJ�HIHNWLI�
7XMXDQ�GLODNXNDQQ\D�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�
VXGDK� GLMDEDUNDQ� GLDWDV� GHQJDQ� PHPEXDW� VLVWHP� LQIRUPDVL� PDQDMHPHQ�
HNVWUDNXULNXOHU�EHUEDVLV�ZHE�GL�60.�1HJHUL���6HL�5DPSDK��GHQJDQ�DGDQ\D�VLVWHP�
\DQJ� GLEXDW� PDND� VLVWHP� LQIRUPDVL� PDQDMHPHQ� HNVWUDNXULNXOHU� GDSDW� GLDNVHV�
GHQJDQ�PXGDK�GDQ�FHSDW��GDWD�GDWD�VHSHUWL�GDWD�SHQGDIWDUDQ�SHQGDWDDQ�VLVZD MDGZDO�
NHJLDWDQ�SHUORPEDDQ�VHUWD�DEVHQVL�VLVZD�GDSDW�WHUNRQWURO�GHQJDQ�EDLN� 3HQHOLWLDQ�
LQL�PHQJJXQDNDQ�PRGHO�SHQJHPEDQJDQ�ZDWHUIDOO��0RGHO�SHQJHPEDQJDQ�SHUDQJNDW�
OXQDN�ZDWHUIDOO�PHQ\HGLDNDQ� SHQGHNDWDQ� VLNOXV� KLGXS� SHQJHPEDQJDQ� SHUDQJNDW�
OXQDN�VHFDUD�VHNXHQVLDO�DWDX�WHUXUXW��0HQXUXW�5RJHU�6��3UHVVPDQ������������PRGHO�
ZDWHUIDOO� DGDODK� PRGHO� NODVLN� \DQJ� EHUVLIDW� VLVWHPDWLV�� EHUXUXWDQ� GDODP�
PHPEDQJXQ� VRIWZDUH�� PHQXQMXNNDQ� SHQGHNDWDQ� \DQJ� VLVWHPDWLV� GDQ� EHUXUXWDQ�
XQWXN�SHQJHPEDQJDQ�SHUDQJNDW�OXQDN�\DQJ�GLPXODL GHQJDQ�VSHVLILNDVL�NHEXWXKDQ�
SHODQJJDQ� GDQ� EHUNHPEDQJ� PHODOXL� SHUHQFDQDDQ�� SHPRGHODQ�� NRQVWUXNVL�� GDQ�
SHQ\HEDUDQ�� \DQJ� EHUSXQFDN� SDGD� GXNXQJDQ� EHUNHODQMXWDQ� GDUL� SHUDQJNDW� OXQDN�
\DQJ�WHODK�VHOHVDL��
+DVLO�SHQHOLWLDQ��VLVWHP�LQIRUPDVL�PDQDMHPHQ�HNVWUDNXULNXOHU�EHUEDVLV�ZHE�GL�60.�
1HJHUL���6HL�5DPSDK�DGDODK�6LVWHP�LQIRUPDVL�PDQDMHPHQ�HNVWUDNXULNXOHU�EHUEDVLV�
ZHE�GLNDWDNDQ�VXGDK�YDOLG��+DO�LQL�GLEXNWLNDQ�GHQJDQ�KDVLO�SHQLODLDQ�YDOLGDWRU�DKOL�
VLVWHP�\DQJ�PHQXQMXNNDQ�QLODL�GDUL�VHWLDS�LWHP�PHPSHUROHK�KDVLO�\DQJ OHELK�EHVDU�
GDUL�6WDQGDU�PLQLPDO�NRHILVLHQ�YDOLGLWDV�$LNHQ¶V�9�\DLWX�������DUWLQ\D�VHWLDS�LWHP�
GDSDW�GLNDWDNDQ�YDOLG�
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7KLV� UHVHDUFK�ZDV� FDUULHG� RXW� EHFDXVH� RI� SUREOHPV��8QWLO� QRZ�� WKH� UHJLVWUDWLRQ�
SURFHVV�IRU�H[WUDFXUULFXODU�PHPEHUV�VWLOO�XVHV�PDQXDO�PHWKRGV��WKHQ�WKH�SURFHVVLQJ�
RI�DVVHVVPHQW�GDWD�IRU�VWXGHQWV�ZKR�WDNH�SDUW�LQ�HDFK�H[WUDFXUULFXODU�LV�VWLOO�GRQH�
PDQXDOO\� XVLQJ� DVVHVVPHQW� SDSHUV� ZKLFK� DUH� IHDUHG� WR� EH� ORVW� RU� GDPDJHG�� ,Q�
H[WUDFXUULFXODU�DWWHQGDQFH��\RX�VWLOO�KDYH�WR�ZULWH�WKH�QDPHV�RI�WKH�H[WUDFXUULFXODU�
PHPEHUV�ZKR�DUH�SUHVHQW��VR�LW�LV�GLIILFXOW�IRU VXSHUYLVRUV�WR�SURYLGH�LQIRUPDWLRQ�
DERXW�DFWLYH�VWXGHQWV�DQG�LQDFWLYH�VWXGHQWV�EHFDXVH�WKH\�KDYH�WR�ORRN�IRU�WKHP�LQ�
WKH� DWWHQGDQFH� VKHHW�� )XUWKHUPRUH�� LQ� FRQYH\LQJ� DOO� LQIRUPDWLRQ� DERXW�
H[WUDFXUULFXODU�DFWLYLWLHV�DQG�FRPSHWLWLRQV��LW�LV�VWLOO�GHOLYHUHG�GLUHFWO\�LQ�HDFK�FODVV�
RU� GXULQJ� PRUQLQJ� UROO� FDOO�� PDNLQJ� VWXGHQWV� DVN� EDFN� DQG� IRUWK� DERXW� WKH�
FRPSHWLWLRQ�WKDW�ZLOO�WDNH�SODFH��VR�LW�LV�VWLOO�OHVV�HIIHFWLYH�
7KH�DLP�RI� WKLV�UHVHDUFK� LV� WR�VROYH� WKH�SUREOHPV�GHVFULEHG�DERYH�E\�FUHDWLQJ�D�
ZHE�EDVHG�H[WUDFXUULFXODU�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHP�DW�60.�1HJHUL���6HL�
5DPSDK��:LWK� WKH� V\VWHP� FUHDWHG�� WKH� H[WUDFXUULFXODU� PDQDJHPHQW� LQIRUPDWLRQ�
V\VWHP�FDQ�EH�DFFHVVHG�HDVLO\�DQG�TXLFNO\��GDWD�VXFK�DV�VWXGHQW�UHJLVWUDWLRQ�GDWD��
FRPSHWLWLRQ�DFWLYLW\�VFKHGXOHV�DQG�VWXGHQW�DWWHQGDQFH�FDQ�EH�ZHOO�FRQWUROOHG��7KLV�
UHVHDUFK� XVHV� WKH� ZDWHUIDOO� GHYHORSPHQW� PRGHO�� 7KH� ZDWHUIDOO� VRIWZDUH�
GHYHORSPHQW� PRGHO� SURYLGHV� D� VHTXHQWLDO� RU� RUGHUHG� VRIWZDUH� GHYHORSPHQW� OLIH�
F\FOH�DSSURDFK��$FFRUGLQJ�WR�5RJHU�6��3UHVVPDQ������������WKH�ZDWHUIDOO�PRGHO�LV�
D� FODVVLF� PRGHO� WKDW� LV� V\VWHPDWLF�� VHTXHQWLDO� LQ� EXLOGLQJ� VRIWZDUH�� VKRZLQJ� D�
V\VWHPDWLF�DQG�VHTXHQWLDO�DSSURDFK� WR�VRIWZDUH�GHYHORSPHQW� WKDW�VWDUWV�ZLWK� WKH�
VSHFLILFDWLRQ� RI� FXVWRPHU� QHHGV� DQG� GHYHORSV� WKURXJK� SODQQLQJ�� PRGHOLQJ��
FRQVWUXFWLRQ�� DQG� GHSOR\PHQW�� FXOPLQDWLQJ� LQ� RQJRLQJ� VXSSRUW� RI� WKH� ILQLVKHG�
VRIWZDUH��
7KH� UHVXOWV� RI� WKH� UHVHDUFK�� WKH� ZHE�EDVHG� H[WUDFXUULFXODU� PDQDJHPHQW�
LQIRUPDWLRQ� V\VWHP� DW� 60.� 1HJHUL� �� 6HL� 5DPSDK� LV� WKDW� WKH� ZHE�EDVHG�
H[WUDFXUULFXODU�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHP�LV�VDLG�WR�EH�YDOLG��7KLV�LV�SURYHQ�
E\�WKH�UHVXOWV�RI�WKH�V\VWHP�H[SHUW�YDOLGDWRU�DVVHVVPHQW�ZKLFK�VKRZV�WKDW�WKH�YDOXH�
RI�HDFK�LWHP�REWDLQHG�D�UHVXOW�JUHDWHU�WKDQ�WKH�PLQLPXP�VWDQGDUG�RI�WKH�$LNHQ
V�9�
YDOLGLW\�FRHIILFLHQW��QDPHO\��������PHDQLQJ WKDW�HDFK�LWHP�FDQ�EH�VDLG�WR�EH�YDOLG��
.H\ZRUGV��0DQDJHPHQW�LQIRUPDWLRQ�V\VWHP��([WUDFXUULFXODU��:HE


