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3HUNHPEDQJDQ�WHNQRORJL�\DQJ�EHJLWX�SHVDW�PHPXQJNLQNDQ�VHVHRUDQJ�GDSDW�PHODNXNDQ�SURVHV�
EHODMDU� GDQ�PHQJDMDU� WDQSD� WHUEDWDVNDQ�ZDNWX� GDQ� WHPSDW�� GLPDQDSXQ�GDQ� NDSDQSXQ�PHQJJXQDNDQ�
,QWHUQHW�� %HUGDVDUNDQ� GDWD� GDQ� KDVLO� LPSOHPHQWDVL� GDUL� VLVWHP� SHPEHODMDUDQ� EDKDVD� SHPURJUDPDQ�
EHUEDVLV�RQOLQH�\DQJ�WHODK�GLEXDW�XQWXN�SURJUDP�VWXGL�6LVWHP�,QIRUPDVL�8,1�$ODXGGLQ�0DNDVVDU�VHFDUD�
UDWD�UDWD���GRPLQDQ�PDKDVLVZD�PHQJLQJLQNDQ�DGDQ\D�VLVWHP�SHPEHODMDUDQ�XQWXN�EDKDVD�SHPURJUDPDQ�
VHFDUD�RQOLQH��.DUHQD�EHUNDLWDQ�GHQJDQ�LQIUDVWUXNWXU�\DQJ�GLPLOLNL�PDKDVLZD�EDLN�GDUL�VHJL�VPDUWSKRQH��
ODSWRS�� SDNHW� GDWD� LQWHUQHW� \DQJ� GLPLOLNL� EDKNDQ�PHPSXQ\D� OHELK� GDUL� �� VPDUWSKRQH�� 6HKLQJJD� LQL�
PHPXQJNLQNDQ�GDSDW�GLODNXNDQQ\D�DWDX�GLWHUDSNDQQ\D�SHPEHODMDUDQ���SUDNWLNXP�EDKDVD�SHPURJUDPDQ�
VHFDUD�RQOLQH��6HODLQ�GDUL�SDGD�LWX�PHUHND�OHELK�FHSDW�GDQ PXGDK�PHPDKDPL�MLND�SHPEHODMDUDQ�EDKDVD�
SHPURJUDPDQ�GDODP�EHQWXN�YLVXDO�VHSHUWL�JDPEDU��YLGHR��IRUXP�GLVNXVL��GDQ�WUDLQLQJ�FRGH�SURJUDP�

.DWD�.XQFL��3HPEHODMDUDQ��(�/HDUQLQJ�6\VWHP��8,1�$ODXGGLQ�0DNDVVDU

,��3(1'$+8/8$1

3HUNHPEDQJDQ�WHNQRORJL�\DQJ�EHJLWX�SHVDW�PHPXGDKNDQ�EHUEDJDL�PDFDP�NDODQJDQ�EDLN�GDUL�

WLQJNDW�DQDN�DQDN�KLQJJD�GHZDVD�GDODP�PHQJDNVHV�SHPEHODMDUDQ�VHFDUD�RQOLQH�GLPDQDSXQ�GDQ�

NDSDQSXQ�WLGDN�WHUNHFXDOL�SDGD�WLQJNDW�8QLYHUVLWDV��3DGD�GHZDVD�LQL�SDGD�WLQJNDW�8QLYHUVLWDV�

PDKDVLVZD� GDQ� PDKDVLVZL XQWXN� PHPHQXKL� NHEXWXKDQ� GDQ� NHZDMLEDQ� PHUHND� GDODP�

PHQJHUMDNDQ� WXJDV� SHPEHODMDUDQ� GDSDW� GHQJDQ� PXGDK�PHUHND� WHPXNDQ�PHODOXL� VLWXV�VLWXV�

RQOLQH��3HPEHODMDUDQ�PHQJJXQDNDQ�PHGLD�RQOLQH�GDODP�EHEHUDSD�EDJLDQ�WHUELODQJ�HIHNWLI�GDQ�

HILVLHQ�GLNDUHQDNDQ�GDSDW�GLODNXNDQ�GLPDQDSXQ�GDQ�NDSDQSXQ�VHFDUD�UHDO�WLPH PHQJJXQDNDQ�

PHGLD� /DSWRS�� 'HVNWRS�� GDQ� MXJD� 6PDUWSKRQH� VHODPD� WHUKXEXQJ� GHQJDQ� MDULQJDQ� LQWHUQHW��
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'DODP� SHQHOLWLDQ� .DVDSEDVL� �������� XQWXN� VLVZD� \DQJ�PHQJJXQDNDQ� ODWLKDQ� SHPEHODMDUDQ�

GHQJDQ�PHGLD�ZHE OHELK�HILVLHQ�GDUL�SDGD�PHQJJXQDNDQ�SHPEHODMDUDQ�GHQJDQ�PHGLD�NODVLN�

�NRQYHQVLRQDO���.DUHQD� SHQGLGLNDQ�GHQJDQ�PHQJJXQDNDQ�PHGLD�ZHE VDQJDW�EHUKDVLO� GDODP�

PHPEHULNDQ�KDVLO�\DQJ�WHUEDLN��EHUGDVDUNDQ�NXHVLRQHU�VHUWD�XMLDQ�GDQ�ODWLKDQ�\DQJ�GLEHULNDQ�

SDGD�NXUVXV�ELPELQJDQ�EHOHMDU��0DQIDDW�ODLQQ\D�PHQXUXW�$ZDQJ�GDQ�'DUXV ��������H�OHDUQLQJ

VHEDJDL� PHGLD� SHPEHODMDUDQ� DNDQ� PHQJXUDQJL� ELD\D� SHQJHOXDUDQ� WHWDSL� WLGDN� PHQJXUDQJL�

NXDOLWDV�SHPEHODMDUDQ�GHQJDQ�WDQSD�GLEDWDVL�ROHK�EDWDVDQ�JHRJUDILV�GDQ�EHUEDJDL�DVSHN�VRVLDO�

EXGD\D��VHKLQJJD�DNDQ�PHPEHULNDQ�NHVHPSDWDQ�XQWXN�PHPSHODMDUL�GDQ�EHUDGDSWDVL�GHQJDQ�

WHNQRORJL�EDUX�GDQ�PDPSX�EHODMDU�GHQJDQ�NHFHSDWDQ�VHQGLUL��H[SOLFLW�WR�WDFLW���VHUWD�PHPEDQWX�

PHQJXUDQJL� SHODWLKDQ� \DQJ� WHUGDSDW� GDODP� SHUJXUXDQ� WXQJJL� \DQJ� EHUVLIDW� PDQXDO� ��

PHQJKLODQJNDQ� NHNXUDQJDQ� SHODWLKDQ� \DQJ� VHFDUD�PDQXDO� VHKLQJJD� GDSDW�PHQJHPEDQJNDQ�

SHQJHWDKXDQ� DWDXSXQ� SHODWLKDQ� VHFDUD� PDQGLUL� WHUNDLW� SHQHOLWLDQ� GDQ� LQRYDVL� WHNQLN� GDQ�

PDQDMHPHQ�PHQJJXQDNDQ�H�OHDUQLQJ�V\VWHP�

'DODP�MXUXVDQ�6LVWHP�,QIRUPDVL�EDLN�PDKDVLVZD�GDQ�PDKDVLVZL�GLKDUDSNDQ�QDQWLQ\D�

ELVD�PHQMDGL� OXOXVDQ� \DQJ�GDSDW�PHPDKDPL� VHFDUD� WHRULWLV�GDQ� MXJD�SUDNWLV� VHKLQJJD�GDSDW�

PHQMDGL� VRIWZDUH� GHYHORSHU DWDXSXQ� VRIWZDUH� HQJLQHHU \DQJ� PHPDKDPL� VHWLGDNQ\D�

NHPDPSXDQ�VDWX�DWDX�EDKNDQ�OHELK�EHEHUDSD�EDKDVD�SHPURJUDPDQ��'HQJDQ�KDUDSDQ�VHWHODK�

PHUHND�OXOXV�GDSDW� WHUVHUDS�GLEHEHUDSD�LQGXVWUL�NUHDWLI�GDQ�MXJD�XQWXN�PHPHQXKL�WDQWDQJDQ�

LQGXVWUL�����\DQJ�VHPDNLQ�NRPSHWLWLI��$NDQ�WHWDSL�SROD�SHQJDMDUDQ�GDQ�SHPEHODMDUDQ�WHUNDLW�

EDKDVD�SHPURJUDPDQ�\DQJ�VHULQJ�WHUMDGL�NXUDQJ HIHNWLI�GLNDUHQDNDQ�ZDNWX�\DQJ�WHUEDWDV�GDQ�

NXUDQJQ\D� ODWLKDQ� VHFDUD� EHUNDOD�� 5DKPDZDWL� ������� PHQJHPXNDNDQ� NXOLDK� VHFDUD�

NRQYHQVLRQDO� GLDQJJDS� NXUDQJ� PHPDGDL� GDODP� SURVHV� SHPEHODMDUDQ� PDWD� NXOLDK� EDKDVD�

SHPURJUDPDQ��3DUD�SHQJDMDU�VHULQJ�PHQJKDGDSL�NHQGDOD�GDODP�PHQ\DPSDLNDQ�PDWHUL�GL�NHODV��

WHUXWDPD�XQWXN�EDKDVD�SHPURJUDPDQ�PHQJJXQDNDQ�-DYD��+DO�LQL�GLVHEDENDQ�WLGDN WHUVHGLDQ\D�

PHGLD�EHODMDU�\DQJ�WHSDW�XQWXN�PHPSHODMDUL�EDKDVD�SHPURJUDPDQ�-DYD��6HODLQ�LWX�WHUNDGDQJ�

EDLN�PDKDVLVZD� GDQ�PDKDVLVZL� NXUDQJ� EHJLWX�PHPDKDPL� VHWLDS� IXQJVL� EDLN� FODVV� DWDXSXQ�

REMHN� \DQJ� LQJLQ� GLGHNODUDVLNDQ� NHGDODP� VHEXDK� VRXUFH� FRGH� SURJUDP� VHKLQJJD� PHWRGH�

SHPEHODMDUDQ� PHQMDGL� WHUKDPEDW� GDQ� WLGDN� HILVLHQ�� 0HWRGH� SHPEHODMUDQ� ODLQQ\D� GDSDW�

PHPXQJNLQNDQ�SHPDKDPDQ�SHPURJUDPDQ�PHQMDGL�OHELK�EDLN��0HQXUXW�:DOL��������6RXUFH

FRGH�OLEUDU\�PHPXQJNLQNDQ�SHQJDMDU� SURJUDPHU�PDXSXQ�SHODMDU�GDQ�SHQJHPEDQJ�SHUDQJNDW

OXQDN�XQWXN�PPHQGDSDWNDQ�EHUEDJDL�UHIHUHQVL�NRGH�NRGH�SDGD�VHEXDK�EDKDVD�SHPURJUDPDQ�

SHUDQJNDW� OXQDN�GDQ�PHPEHULNDQ�HYDOXDVL��6DDW� LQL��NHEDQ\DNDQ�6RXUFH� FRGH� OLEUDU\ XQWXN�

NHSHUOXDQ�SHPEHODMDUDQ�SHQJHPEDQJ�SHUDQJNDW�OXQDN�EHUXSD�GRNXPHQWDVL�SHQJJXQDDQ�VXDWX�
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EDKDVD� SHPURJUDPDQ� \DQJ� GDSDW� GLDNVHV� PHODOXL� ZHEVLWH UHVPL� SHQJHPEDQJ� EDKDVD�

SHPURJUDPDQ��IRUXP�GDQ�EHUEDJDL�EORJ��.DUHQD�NRPSOHNVLWDV�ILWXUQ\D�NHEDQ\DNDQ�ZHE�EDVHG�

6RXUFH�FRGH�OLEUDU\�KDQ\D�GDSDW�GLDNVHV�PHODOXL ZHEVLWH�GDQ�VHEDJLDQ�ODLQQ\D�WHODK GLVHGLDNDQ�

GRNXPHQWDVL�SDGD�VHWLDS�VRIWZDUH YHQGRU�GDUL SHUXVDKDDQ�SHQJHPEDQJ�SHUDQJNDW��6HGDQJNDQ�

PHQXUXW�5DKPDGRQL� ������� VDODK� VDWX�PDVDODK�XWDPD�SDGD� VLVWHP�SHQGLGLNDQ�GL� ,QGRQHVLD�

DGDODK�PDVDODK�NXDOLWDV�GDQ�KDVLO�GDUL�SURVHV�SHPEHODMDUDQ��0DVDODK�LQL�EHUKXEXQJDQ�GHQJDQ�

SHQ\HGLDDQ�PDWHUL�GDQ�EDKDQ�EHODMDU�\DQJ�EHOXP�GDSDW�GLDNVHV�VHFDUD�OXDV�WDQSD�GLEDWDVL�ROHK�

NHQGDOD�MDUDN�GDQ�ZDNWX� 'DODP�PHZXMXGNDQ�KDO�LQL�GLEXWXKNDQ�SHUXEDKDQ�SDGD�SDUDGLJPD�

SURVHV� EHODMDU� PHQJDMDU� \DQJ� WHODK� GLWHUDSNDQ� VHODPD� LQL� VHSHUWL� PHQJLPSOHPHQWDVLNDQ� H�

OHDUQLQJ� %HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�PHQXQMXNNDQ�DGDQ\D�SHQLQJNDWDQ�SHPEHODMDUDQ�\DQJ�

HIHNWLI� GDQ� HILVLHQ WHUNDLW� EDKDVD� SHPURJUDPDQ�� 6RSKDQ� ������� PHQJHPXNDNDQ� EDKZD�

NHEHUPDQIDDWDQ�DSOLNDVL� SHPEHODMDUDQ�RQOLQH�PDPSX�PHPEXDW�NHWHUWDULNDQ� WHKDGDS�EHODMDU�

SHPURJUDPDQ�VHEHVDU������.HWHUWDULNDQ�\DQJ�WLQJJL�LQL�PHPEXDW�PDKDVLVZD�VHULQJ�PHQFRED�

NRGH�NRGH�SURJUDP�VHFDUD�PDQGLUL�VHKLQJJD�MXPODK�PDKDVLVZD�\DQJ�OXOXV�GHQJDQ�NHPDPSXDQ�

EDLN�VHOLVLKQ\D�����GLEDQGLQJNDQ�GHQJDQ�SHPEHODMDUDQ�ELDVD��6HGDQJNDQ�PHQXUXW�0DXODQD�

������� $OJRULWPD� DGDODK� PHWRGH� HIHNWLI� \DQJ� GLHNVSUHVLNDQ� VHEDJDL� UDQJNDLDQ� WHUEDWDV��

$OJRULWPD�MXJD�PHUXSDNDQ�NXPSXODQ�SHULQWDK�XQWXN�PHQ\HOHVDLNDQ�VXDWX�PDVDODK��3HULQWDK�

SHULQWDK�LQL�GDSDW�GLWHUMHPDKNDQ�VHFDUD�EHUWDKDS�GDUL�DZDO�KLQJJD�DNKLU��0DVDODK�WHUVHEXW�GDSDW�

EHUXSD�DSD�VDMD��GHQJDQ�V\DUDW�XQWXN�VHWLDS�SHUPDVDODKDQ�PHPLOLNL�NULWHULD�NRQGLVL�DZDO�\DQJ�

KDUXV�GLSHQXKL�VHEHOXP�PHQMDODQNDQ�VHEXDK�DOJRULWPD��$OJRULWPD�MXJD�PHPLOLNL�SHQJXODQJDQ�

SURVHV� �LWHUDVL��� GDQ� MXJD� PHPLOLNL� NHSXWXVDQ� KLQJJD� NHSXWXVDQ� VHOHVDL�� 6HKLQJJD� GDODP�

PHPSHUPXGDK� EHODMDU� DOJRULWPD� GLEXDWNDQ� DSOLNDVL� RQOLQH� XQWXN� SHODMDU� GDODP� PHQFDUL�

LQIRUPDVL�WHNDLW�GHQJDQ�DOJULWPD�GDQ�VHPDFDPQ\D��GDQ�DNVHV�\DQJ PXGDK�GL�EHULNDQ�NDUHQD�

WHUNRQNVL�GHQJDQ�LQWHUQHW��VHUWD�VHEDJDL�WHPSDW�VKDULQJ�LQIRUPDVL��0HGLD�SHPEHODMDUDQ�MDUDN�

MDXK� 'DUL� LWX� VHPXD� PHQXQMXNNDQ� DGDQ\D� NHVDPDDQ� GDODP� PHPDQIDDWNDQ� PHWRGH�

SHPEHODMDUDQ�RQOLQH�XQWXN�PHQLQJNDWNDQ�NHPDPSXDQ�VHWLDS�LQGLYLGX�GLELGDQJ�SHPURJUDPDQ��

$NDQ� WHWDSL� KDQ\D� EHUIRNXV� SDGD� VDWX� MHQLV� EDKDVD� SHPURJUDPDQ�GDQ� WLGDN�PHQJDNRPRGLU�

PHQMDGL� VHEXDK� ODQGDVDQ� GDODP� PHQXQMDQJ� GDODP� UHNRPHQGDVL� SURWRIROLR� VHWLDS� LQGLYLGX�

GDODP�PHQGDSDWNDQ� SHNHUMDDQ��0DND� GDUL� LWX� VHPXD� GLSHUOXNDQ� VXDWX� VLVWHP� SHPEHODMDUDQ�

RQOLQH�XQWXN�EDKDVD�SHPURJUDPDQ�XQWXN�MXUXVDQ�6LVWHP�,QIRUPDVL�GL�8QLYHUVLWDV�,VODP�1HJHUL�

$ODXGGLQ�0DNDVVDU�\DQJ�QDQWLQ\D�GDSDW�PHQMDGL�PHWRGH�SHPEHODMDUDQ�\DQJ�HIHNWLI�GDQ�HILVLHQ�

XQWXN�PHQLQJNDWNDQ�NHPDPSXDQ�EDKDVD�SHPURJUDPDQ�WHUWHQWX�VHFDUD�SUDNWLV�
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,,��0(72'( 3(1(/,7,$1

0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�PHWRGH�6'/&��6RIWZDUH�'HYHORSPHQW�

/LIH� &\FOH��� 6'/&�PHUXSDNDQ� GDVDU� SHQJHPEDQJDQ� VLVWHP� ,7� \DQJ� GLEDQJXQ� XQWXN�

PHQGXNXQJ�GDQ�PHQJHPEDQJNDQ�DSOLNDVL�\DQJ�DGD�GL�RUJDQLVDVL��6HKLQJJD�PHWRGRORJL�

SHQHOLWLDQ�\DQJ�DNDQ�GLODNVDQDNDQ�VHFDUD�JDULV�EHVDU�GDSDW�WHUOLKDW�GDODP�JDPEDU�EHULNXW�

�� $QDOLVLV

0HQJDQDOLVLV� XVHU� �SHQJJXQD�� XQWXN�PHPDKDPL� NDUHNWHULVWLN�PDKDVLVZD� GDQ� GRVHQ�

SDGD� ELGDQJ� PDWD� NXOLDK� EDKDVD� SHPURJUDPDQ� PDVLQJ�PDVLQJ�� WHUNDLW� EXGD\D� GDQ�

VLVWHP�SHPEHODMDUDQ�\DQJ�WHODK�GLWHUDSNDQ�GDQ�\DQJ�LQJLQ�GLWHUDSNDQ�

�� 'HVLJQ

6HWHODK�PHODNXNDQ�DQDOLVLV�WHUKDGDS�NHEXWXKDQ�SHPEHODMDUDQ�RQOLQH�\DQJ�GLLQJLQNDQ�

GRVHQ� GDQ� PDKDVLVZD� GHQJDQ� PHQJJXQDNDQ� NXHVLRQHU� GLODQMXWNDQ� NHGDODP� WDKDS�

SHUDQFDQJDQ� LQWHUIDFH� PRGHO� DSOLNDVL� \DQJ� GLLJLQNDQ�� 3HUDQFDQJDQ�PRGHO� WDPSLODQ�

DSOLNDVL�ELDVD�GLJXQDNDQ�GHQJDQ�LVWLODK�PHPEDQJXQ�8,�8;��8VHU�,QWHUIDFH�DQG�8VHU�

([SHULDQFH�

�� ,PSOHPHQWDWLRQ

6HODQMXWQ\D� GLODNXNDQ� WDKDS� LPSOHPHQWDVL� NHGDODP� ORFDO� VHUYHU� VHEHOXP� NH� VHUYHU�

JOREDO�

�� 7HVWLQJ

6HWHODK� VLVWHP� EHUMDODQ� EDLN� GLORFDO� VHUYHU� DWDXSXQ� GL� VHUYHU� JOREDO� �+RVWLQJ�� DNDQ�

GLODNXNDQ�WDKDSDQ�GHEXJJLQJ�SHQJHWHVDQ�VLVWHP�WHUNDLW�WLQJNDW�NHDPDQDQ�

�� (YDOXDVL

3DGD�WDKDS�LQL�GLODNXNDQ�HYROXVL�DWDXSXQ�HYDOXDVL�WHUKDGDS�VLVWHP�\DQJ�WHODK�EHUMDODQ�

GDQ�\DQJ�WHODK�GLODNXNDQ�WHVWLQJ�WHUKDGDS�VLVWHP�SHPEHODMDUDQ�RQOLQH�\DQJ�QDQWLQ\D�

DNDQ�PHQMDGL�PDVXNDQ�WHUKDGDS�VLVWHP�\DQJ�WHODK�EHUMDODQ�

,,,��+$6,/�'$1�3(0%$+$6$1

���$QDOLVLV�

3DGD� WDKDS� LQL� WHODK�GLODNXNDQ�SHQJXPSXODQ�GDWD�SDGD�EXODQ�$JXVWXV������ WHUNDLW�

PRGHO� SHPEHODMDUDQ� EDKDVD� SHPURJUDPDQ� EDLN� \DQJ� WHODK� GLODNXNDQ� �� GLODNVDQDNDQ� SDGD�

WLQJNDW�GRVHQ�PDXSXQ�SDGD�WLQJNDW�PDKDVLVZD�GL�)DNXOWDV�6DLQV�GDQ�7HNQRORJL�� 3URJUDP�6WXGL�
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6LVWHP� ,QIRUPDVL�� 8,1� $ODXGGLQ� 0DNDVVDU�� $GD� GDWD� \DQJ� PHQDULN� VDDW� GLODNXNDQ�

SHQJXPSXODQ�GDWD�SDGD�WLQJNDW�'RVHQ�GDQ�0DKDVLVZD�PHQXQMXNNDQ�DGDQ\D�SROD�NHLQJLQDQ�

PHODNXNDQ�SHUXEDKDQ�GDODP�PRGHO�SHPEHODMDUDQ�GDODP�EDKDVD�SHPURJUDPDQ��%HULNXW�GDWD�±

GDWD�\DQJ�GLSHUROHK�EHUGDVDNDUNDQ�NDWHJRUL�'RVHQ�GDQ�0DKDVLVZD�

$� 'RVHQ��,QIUDVWUXNWXU�

%HUGDVDUNDQ� GDWD� \DQJ� GLNXPSXONDQ� SDGD� WLQJNDW� 'RVHQ� PHQJHQDL� LQIUDVWUXNWXU� \DQJ�

GLPLOLNL�WHQDJD�SHQDJDMDU�)DNXOWDV�6DLQV�GDQ�7HNQRORJL�3URJUDP�6WXGL�6LVWHP�,QIRUPDVL�8,1�

$ODXGGLQ� 0DNDVVDU� GDODP� PHODNXNDQ� DWDXSXQ� PHODNVDQDNDQ� XQWXN� PHQGXNXQJ� PRGHO�

SHPEHODMDUDQ�GLWHPXNDQ�IDNWD�EDKZD�VHPXD�GRVHQ�PHPLOLNL�VPDUWSKRQH GDQ�MXJD�GLGXNXQJ�

ROHK�PHGLD� SHQJDMDUDQ� VHSHUWL� ODSWRS�QHWERRN�QRWHERRN�� 6HODLQ� LWX� VHOXUXK� GRVHQ� PHPLOLNL�

SDNHW� GDWD�LQWHUQHW� \DQJ� PHPXQJNLQNDQ� GDODP� PHODNXNDQ� PRGHO� SHPEHODMDUDQ� EHUEDVLV�

RQOLQH��

*DPEDU�� ��'RVHQ�,QIUDVWUXNWXU��.HEXWXKDQ�6LVWHP�3HPEHODMDUDQ�2QOLQH�

%��0DKDVLVZD��3ROD�3HQJDMDUDQ�<DQJ�7HODK�'LODNXNDQ�

6HODLQ�LWX�GDODP�SURVHV�SHQJDMDUDQ�WHUNDLW�EDKDVD�SHPURJUDPDQ�\DQJ�VHODPD�LQL�WHODK�

GLODNXNDQ�GLWHPXNDQ�GDWD�GDUL�'RVHQ�6LVWHP�,QIRUPDVL�EDKZD�GDODP�PHODNXNDQ�SURVHV�EHODMDU�

GDQ�PHQJDMDU�EHEHUDSD�GDUL�GRVHQ�WHUVHEXW�WLGDN�PHQJJXQDNDQ�YLGHR��WXWRULDO�VRXUFH�FRGH��GDQ�

GLVNXVL�NHORPSRN�XQWXN�PHODWLK�VLVZD��'LPDQD�GDODP PHQJHPEDQJDNDQ�VNLOO� ��NRPSHWHQVL�

GLELGDQJ�SHPURJUDPDQ�GLSHUOXNDQ�DGDQ\D�PRGHO�SHPEHODMDUDQ�PHQJJXQDNDQ�YLGHR��WXWRULDO�

VRXUFH�FRGH��GDQ�GLVNXVL�NHORPSRN��%DKDVD�SHPURJUDPDQ�WLGDN�GDSDW�GLSDKDPL�MLND�WDQSD�GL�
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XML�FRED��'DODP�PHODNXNDQ�XML�FRED�WHUKDGDS�VXDWX�SHULQWDK�EDKDVD�SHPURJUDPDQ�GLSHUOXNDQ�

VXDWX�GLVNXVL�NHORPSRN�VHKLQJJD�GDSDW�PHQDPEDK�SHQJHWDKXDQ�GDQ�SHQJDODPDQ�VHVHRUDQJ��

*DPEDU�� �'RVHQ�3ROD�3HQJDMDUDQ�<DQJ�7HODK�'LODNXNDQ

���'HVLJQ

%HULNXW�LQL�DGDODK�WDPSLODQ�GHVDLQ�ZHE�SHPEHODMDUDQ�EDKDVD�SHPURJUDPDQ�\DQJ�GLEXDW�

PHQJJXQDNDQ� DSOLNDVL� EDOVDPLT�PRFXS� VHEHOXP� GL� LPSOHPHQWDVLNDQ�PHQJJXQDNDQ� EDKDVD�

SHPURJUDPDQ�EHUEDVLV�+70/�GDQ�3+3��+DODP�GHSDQ� LQL�PHUXSDNDQ�GHVDLQ�\DQJ�QDQWLQ\D�

PHUXNDQ�WDPSLODQ�SHUWDPD�\DQJ�DNDQ�GL�OLKDW�ROHK�SHQJJXQD��6HKLQJJD�GDODP�PHPEXDW�GHVDLQ�

KDODPDQ� XWDPD� KDUXV� GDSDW� PHPEHULNDQ� NHVDQ� \DQJ� PHQDULN� GDUL� VHJL� WDPSLODQ� DSOLNDVL��

.DUHQD� SHQJDODPDQ� SHUWDPD� SHQJJXQD� \DQJ� GDSDW� GL� UDVDNDQ� PHUXSDNDQ� SHQHQWX� XQWXN�

SHQJJXQD� GDSDW� EHUODPD�ODPD� GDODP� VLVWHP� GDQ� NHPXQJNLQDQ� DNDQ� PHQJJXQDNDQ� VLVWHP�

NHPEDOL�VHFDUD�EHUXODQJ�XODQJ��*DPEDUDQ�GHVDLQ�KDODPDQ�GHSDQ�VLVWHP�SHPEHODMDUDQ�LQL�DNDQ�

PHQJJXQDNDQ�VLGHEDU�VHEDJDL�SOXJLQ�PRGXO�WDPEDKDQ�GDUL�GHVDLQ�KDODPDQ�GHSDQ�XQWXN�GDSDW�

PHPSHUFDQWLN�WDPSLODQ�DSOLNDVL�SHPEHODMDUDQ�QDQWLQ\D�
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*DPEDU����'HVDLQ�WDPSLODQ�KDODPDQ�GHSDQ��LQWHUIDFH�

���,PSOHPHQWDVL

%HULNXW� LQL� PHUXSDNDQ� LPSOHPHQWDVL� WHUNDLW� DSOLNDVL� SHPEHODMDUDQ� EDKDVD�

SHPURJUDPDQ� EHUEDVLV� ZHE� \DQJ� GL� UHNRPHQGDVLNDQ� GDQ� GL� MDODQNDQ� SDGD� ORFDO� VHUYHU

EHUGDVDUNDQ� GDWD�GDWD� \DQJ� GLGDSDWNDQ� DQWDUD� GRVHQ� GDQ� PDKDVLVZD�� 'LEDZDK� LQL� VHFDUD�

NHVHOXUXKDQ�PHUXSDNDQ�WDPSLODQ�VLVWHP�DSOLNDVL�\DQJ�WHODK�GLEXDW�SDGD�ORFDO�VHUYHU�GHQJDQ�

EHUEDJDL�PDFDP�WDPSLODQ�GDQ�GHVDLQ�\DQJ�WHODK�GL�GLFRGLQJ�
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*DPEDU����7DPSLODQ�,PSOHPHQWDVL�'HWDLO�3HPEHODMDUDQ�%DKDVD�3HPURJUDPDQ�6HFDUD�2QOLQH

���7HVWLQJ

'DODP� WDKDS� LQL� VHWHODK� GL� ODNXNDQ�SHPEXDWDQ� �FRGLQJ�� DSOLNDVL� EHUEDVLV�:(%�VHODQMXWQ\D�

GLODNXNDQ�WDKDS�WHVWLQJ��)XQJVL�XWDPD�GDUL�WDKDS�WHVWLQJ�PHUXSDNDQ�XQWXN�GDSDW�PHQJHWDKXL�

VHWLDS�XQVXU�DWDXSXQ�IXQJVL�GDUL�DSOLNDVL�VLVWHP�SHPEHODMDUDQ�RQOLQH�VHVXDL�GHQJDQ�NHLQJLQDQ�

GDQ� EHUMDODQ� GHQJDQ� EDLN�� 6HODLQ� GDUL� SDGD� LWX� GLODNXNDQ� WHVWLQJ� XQWXN� GDSDW� PHQJXNXU�

NHKDQGDODQ�EDLN�GDUL�VLVL�VHUYHU��DOJRULWPD�SHPURJUDPDQ�\DQJ�GLJXQDNDQ��VHUWD�WLQJNDW�VHFXULW\�

DJDU�QDQWLQ\D�\DQJ�GDSDW�PHQJDNVHV�DGDODK�KDQ\D�PDKDVLVZD�GDUL�SURGL�VLVWHP�LQIRUPDVL�8,1�

$ODXGGLQ�0DNDVVDU�\DQJ�PHPSXQ\DL�KDN�RWRULWDV�GDODP�SHPEHODMDUDQ�
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*DPEDU����7HVWLQJ�DSOLNDVL�VLVWHP�SHPEHODMDUDQ�RQOLQH�SDGD�ORFDO�VHUYHU

���(YDOXDVL

'LODNXNDQ�HYDOXDVL�WHUKDGDS�VLVWHP�\DQJ�WHODK�GL�LPSOHPHQWDVLNDQ�DSDNDK�WHUGDSDW�EHEHUDSD�

HUURU� DWDXSXQ� IXQJVL� GDUL� VLVWHP� \DQJ� WHODK� EHUMDODQ� SDGD� ORFDO� VHUYHU� WLGDN� VHVXDL� GHQJDQ�

NHEXWXKDQ� SHQJJXQD� GDODP� KDO� LQL� DGDODK� 'RVHQ� GDQ� PDKDVLVZD� 6LVWHP� ,QIRUPDVL� 8,1�

$ODXGGLQ�0DNDVVDU��'DUL� EHUEDJDL�PDFDP�HYDOXDVL� \DQJ�GLODNXNDQ�SDGD� WLQJNDW�GRVHQ�GDQ�

PDKDVLVZD�GLWHPXNDQ�EHEHUDSD�KDVLO�HYDOXDVL�VLVWHP�

'ĂŵďĂƌ�ϱ͗��ǀĂůƵĂƐŝ�ƐŝƐƚĞŵ�ƉĞŵďĞůĂũĂƌĂŶ�ƉĂĚĂ�ƚŝŶŐŬĂƚ��ŽƐĞŶ�ĚĂŶ�DĂŚĂƐŝƐǁĂ�^ŝƐƚĞŵ�/ŶĨŽƌŵĂƐŝ�
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/s͘�<�^/DWh>�E

%HUGDVDUNDQ� GDWD� GDQ� KDVLO� LPSOHPHQWDVL� GDUL� VLVWHP� SHPEHODMDUDQ� EDKDVD�

SHPURJUDPDQ� EHUEDVLV� RQOLQH� \DQJ� WHODK� GLEXDW� VHFDUD� UDWD�UDWD� �� GRPLQDQ� PDKDVLVZD�

PHQJLQJLQNDQ�DGDQ\D�VLVWHP�SHPEHODMDUDQ�XQWXN�EDKDVD�SHPURJUDPDQ�VHFDUD�RQOLQH��.DUHQD�

EHUNDLWDQ�GHQJDQ�LQIUDVWUXNWXU�\DQJ�GLPLOLNL�PDKDVLZD�EDLN�GDUL�VHJL�VPDUWSKRQH��ODSWRS��SDNHW�

GDWD� LQWHUQHW� \DQJ� GLPLOLNL� EDKNDQ� PHPSXQ\D� OHELK� GDUL� �� VPDUWSKRQH�� 6HKLQJJD� LQL�

PHPXQJNLQNDQ� GDSDW� GLODNXNDQQ\D� DWDX� GLWHUDSNDQQ\D� SHPEHODMDUDQ� �� SUDNWLNXP� EDKDVD�

SHPURJUDPDQ�VHFDUD�RQOLQH��6HODLQ�GDUL�SDGD�LWX�PHUHND�OHELK�FHSDW�GDQ�PXGDK�PHPDKDPL�MLND�

SHPEHODMDUDQ�EDKDVD�SHPURJUDPDQ�GDODP�EHQWXN�YLVXDO�VHSHUWL�JDPEDU��YLGHR��IRUXP�GLVNXVL��

GDQ�WUDLQLQJ�FRGH�SURJUDP�

'DUL� VLVL� GRVHQ� EHUGDVDUNDQ� GDWD� \DQJ� WHODK� GLNXPSXONDQ GDQ� DSOLNDVL� VLVWHP�

SHPEHODMDUDQ� EDKDVD� SHPURJUDPDQ� RQOLQH� \DQJ� WHODK� GL� LPSOHPHQWDVLNDQ� GDQ� LQIUDVWUXNWXU�

\DQJ�GLPLOLNL�GRVHQ�EDKNDQ�PHQGXNXQJ�XQWXN�GDSDW�PHQHUDSNDQ�VLVWHP�SHPEHODMDUDQ�EDKDVD�

SHPURJUDPDQ�VHFDUD�RQOLQH��(UD�LQGXVWUL�����GLWXQWXW�SROD�EHODMDU�GDQ�SHQJDMDUDQ�KDUXV�ELVD�

PHOLQWDVL�EDWDV�UXDQJ�GDQ�ZDNWX��

'$)7$5�3867$.$

$ZDQJ�1%����������(YDOXDWLRQ�RI�$Q�2SHQ�6RXUFH�/HDUQLQJ�0DQDJHPHQW�6\VWHP��&ODUROLQH�
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6FLHQFH��9RO����1R��������������
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67,.20�6XUED\D�������± ����

6RSKDQ�0.��.XUQLDZDWL�$��������3HUDQFDQJDQ�$SOLNDVL�/HDUQLQJ�%\�'RLQJ�,QWHUDNWLI�8QWXN�
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