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���� /DWDU�%HODNDQJ

0D\RULWDV� SHQGXGXN� ,QGRQHVLD� EHUDJDPD� ,VODP�� 8QWXN� LWX�

GLSHUOXNDQQ\D�PHPLOLKNDQ�PRGHO� \DQJ� EDLN� GDODP�PHPSURVHV� NODVLILNDVL�

GRNXPHQ�KDGLV� 7HNQRORJL PHPEXDW� EHUNHPEDQJQ\D� WXOLVDQ�WXOLVDQ� GDODP�

EHQWXN�GRNXPHQ�HOHNWURQLN� 'RNXPHQ HOHNWURQLN�\DQJ�EHUNHPEDQJ�DGDODK�

GRNXPHQ�GHQJDQ�EDKDVD�DUDE��\DQJ�XPXPQ\D�GLEXDW�ROHK�XPDW�,VODP� VDODK�

VDWXQ\D�,QGRQHVLD�\DQJ�PD\RULWDV�PXVOLP��.DUHQD�SHUNHPEDQJDQ�GRNXPHQ�

EDKDVD� DUDE� \DQJ�EHJLWX� EHVDU�PHPEXDW� SURVHV� SHQJHORPSRNDQ�GDWD� WLGDN�

ELVD GLODNXNDQ� VHFDUD� PDQXDO� VHKLQJJD� SHQHOLWL� PHPEXDW� SURVHV� XQWXN�

SHQJHORPSRNDQ� GDWD� � OHELK� PXGDK� � GDWD� PLQLQJ DGDODK� WHNQRORJL� \DQJ�

PHPDGXNDQ�PHWRGH�DQDOLVLV�GDWD�WUDGLVLRQDO�GHQJDQ�DOJRULWPD�FDQJJLK�XQWXN�

PHPSURVHV� GDWD� GDODP� YROXPH� EHVDU�� ,QL� MXJD�PHPEXND� SHOXDQJ�PHQDULN�

XQWXN�PHQJHNVSORUDVL�GDQ�PHQJDQDOLVLV�WLSH�GDWD�EDUX�GDQ�PHQJDQDOLVLV�WLSH�

GDWD�ODPD�GHQJDQ�FDUD�EDUX��'DODP�EDE�SHQGDKXOXDQ�LQL��SHQXOLV�PHQ\DMLNDQ�

WLQMDXDQ�XPXP�WHQWDQJ�GDWD�PLQLQJ GDQ�PHQJXUDLNDQ�WRSLN�XWDPD�\DQJ�DNDQ�

GLEDKDV� GDODP� EXNX� LQL�� .DPL� PXODL� GHQJDQ� GHVNULSVL� EHEHUDSD� DSOLNDVL�

WHUNHQDO�\DQJ�PHPEXWXKNDQ�WHNQLN�EDUX�XQWXN�DQDOLVLV�GDWD��

3URVHV�SHQJHORPSRNDQ�GRNXPHQ�DWDX�WHNV�ELVD�GLODNXNDQ�GHQJDQ�GXD�

FDUD�\DLWX�GHQJDQ�NODVLILNDVL�GDQ�FOXVWHULQJ��.ODVLILNDVL�GDQ�FOXVWHULQJ WHODK�

GLSHODMDUL� VHODPD� EHUWDKXQ�WDKXQ� ROHK� SDUD� SHQHOLWL� SHQFDULDQ� LQIRUPDVL��

GHQJDQ�WXMXDQ�PHQLQJNDWNDQ�HIHNWLYLWDV��DWDX�GDODP�EHEHUDSD�NDVXV�HILVLHQVL��

DSOLNDVL� SHQFDULDQ�� 'DUL� SHUVSHNWLI� ODLQ�� GXD� WXJDV� LQL� DGDODK� PDVDODK�

SHPEHODMDUDQ� PHVLQ� NODVLN�� 'DODP� SHPEHODMDUDQ� PHVLQ�� DOJRULWPD�

SHPEHODMDUDQ� ELDVDQ\D� GLFLULNDQ� VHEDJDL� GLDZDVL� DWDX� WDQSD� SHQJDZDVDQ��

'DODP� SHPEHODMDUDQ� WHUELPELQJ� �6XSHUYLVHG� OHDUQLQJ��� PRGHO� GLSHODMDUL�

PHQJJXQDNDQ� VDWX� VHW� LWHP� VHSHQXKQ\D� EHUODEHO�� \DQJ� VHULQJ� GLVHEXW�

SHODWLKDQ�GDWD�
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.ODVLILNDVL� WHNV� PHUXSDNDQ� VXDWX� NHJLDWDQ� SHQJJRORQJDQ� � WHNV�WHNV�

EDKDVD� DODPL� GHQJDQ� VHSHUDQJNDW� NDWHJRUL� WHPDWLN� \DQJ� GLWHQWXNDQ�

VHEHOXPQ\D�� 2OHK� NDUHQD� LWX�� NODVLILNDVL� GRNXPHQ� HOHNWURQLN� WHUXWDPD�

PHQJDFX�SDGD�SHQJNDWHJRULDQ�GRNXPHQ�EHUGDVDUNDQ�UHNDQ�UHNDQ�PHUHND�NH�

GDODP�NHORPSRN�\DQJ� UHOHYDQ��3HUWXPEXKDQ� LQIRUPDVL� WHNV� \DQJ� WLQJJL� GL�

LQWHUQHW� GDQ� OLQJNXQJDQ� GDWD� \DQJ� EHVDU� PHQJKDVLONDQ�PLOLDUDQ� GRNXPHQ�

HOHNWURQLN�XQWXN�GLEXDW��GLHGLW�GDQ�GLVLPSDQ�VHFDUD�GLJLWDO��

3DUD SHQHOLWL� SHQFDULDQ� LQIRUPDVL PHODNXNDQ� SHQHOLWLDQ� WHNV GHQJDQ�

WXMXDQ� PHQLQJNDWNDQ� HIHNWLYLWDV�� DWDX� GDODP� EHEHUDSD� NDVXV� HILVLHQVL��

DSOLNDVL� SHQFDULDQ�� 'DUL� SHUVSHNWLI� ODLQ�� GXD� WXJDV� LQL FOXVWHULQJ� GDQ�

NODVLILNDVL DGDODK�PDVDODK�SHPEHODMDUDQ�PHVLQ�NODVLN��'DODP�SHPEHODMDUDQ�

PHVLQ��DOJRULWPD�SHPEHODMDUDQ�ELDVDQ\D�GLFLULNDQ�VHEDJDL�GLDZDVL�DWDX�WDQSD�

SHQJDZDVDQ��'DODP� SHPEHODMDUDQ� GLDZDVL��PRGHO� GLSHODMDUL�PHQJJXQDNDQ�

VDWX�VHW�LWHP�VHSHQXKQ\D�EHUODEHO��\DQJ�VHULQJ�GLVHEXW�WUDLQLQJ�VHW��6HWHODK�

PRGHO�GLSHODMDUL��GDSDW�GLWHUDSNDQ�XQWXN�VDWX�VHW�LWHP�EHUODEHO��GLVHEXW�WHV�VHW��

XQWXN� VHFDUD� RWRPDWLV� PHQHUDSNDQ� ODEHO�� .ODVLILNDVL� VHULQJ� GLOHPSDUNDQ�

VHEDJDL�PDVDODK�EHODMDU�GLDZDVL��0LVDOQ\D��GLEHUL�VDWX�VHW�HPDLO�\DQJ�WHODK

GLEHUL� ODEHO� VHEDJDL� ³VSDP´� DWDX� ³EXNDQ� VSDP´� �SHODWLKDQ� VHW��� PRGHO�

NODVLILNDVL�GDSDW�GLSHODMDUL�

2OHK�NDUHQD� LWX�VNULSVL LQL�DNDQ�PHPEDKDV� WHQWDQJ�SURVHV�NODVLILNDVL�

GLPDQD� NODVLILNDVL� DWDX� SHQJNDWHJRULDQ� GDWD� GDSDW� PHPEDQWX� GDODP�

PHQJHORPSRNDQ��VXDWX�WHNV�EDKDVD�$UDE�

����5XPXVDQ�0DVDODK

%HUGDVDUNDQ� GDUL� XUDLDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLSDSDUNDQ�

VHEHOXPQ\D��PDND�UXPXVDQ PDVDODK�GDODP�SHQXOLVDQ�VNULSVL LQL��\DLWX�

�� $SD�SHQJDUXK IXQJVL NHUQHO�WHUKDGDS�KDVLO�NODVLILNDVL�NHUQHO�QDwYH�

ED\HV"

�� %DJDLPDQD�KDVLO�NODVLILNDVL�\DQJ�GLSHUROHK�EHUGDVDUNDQ�QLODL�WHUEDLN�

SDGD�I�PHDVXUH�GDQ� SXULW\"
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���� %DWDVDQ�0DVDODK

$GDSXQ�EDWDVDQ�PDVDODK�SDGD�SHQHOLWLDQ�WXJDV�DNKLU LQL�DGDODK�VHEDJDL�

EHULNXW�

�� 'DWD�\DQJ�GLJXQDNDQ�EHUXSD�GRNXPHQ�KDGLV�%XNKDUL�GDQ�KDGLV�0XVOLP�

SDGD�EDE�VKDODW��LPDQ��KDML��]DNDW�GDQ�SXDVD�VDMD�

���� 7XMXDQ

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GDQ� UXPXVDQ� PDVDODK� \DQJ� WHODK�

GLSDSDUNDQ�VHEHOXPQ\D��PDND�WXMXDQ�GDODP�SHQXOLVDQ�VNULSVL DGDODK�VHEDJDL�

EHULNXW�

�� 8QWXN�PHQJHWDKXL�SHQJDUXK GDQ�SURVHV NHUQHO�WHUKDGDS�KDVLO�NODVLILNDVL�

NHUQHO�QDwYH�ED\HV�

�� 8QWXN�PHPSHUROHK�GRNXPHQ�\DQJ�EHUNRUHODVL�EHUGDVDUNDQ�QLODL�WHUEDLN�

SDGD�I�PHDVXUH�GDQ�SXULW\�

���� 0HWRGH�3HQHOLWLDQ

0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�GHQJDQ�PHQJNDML�

VXPEHU� SXVWDND� EHUXSD EXNX�� MXUQDO�� GDQ� VNULSVL� \DQJ� EHUNDLWDQ� GHQJDQ�

.HUQHO� 1DLYH� %D\HV �� VHUWD� SHPEDKDVDQ� ODLQ� \DQJ� PHQGXNXQJ� GDODP�

SHQHOLWLDQ�LQL��'DWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�EHUXSD�WHNV�EDKDVD�

DUDE� EHUXSD� KDGLV� GLPDQD� KDGLV� \DQJ� GLDPELO� EHUXSD� KDGLV� EXNKDUL� GDQ�

PXVOLP�

3DGD�DQDOLV�GDWD�NRWLQX�PDND�PHWRGH�\DQJ�GLJXQDNDQ�DGDODK�PHWRGH�

NHUQHO�QDLYH�ED\HV GLPDQD�PHWRGH�WHUVHEXW�PHUXSDNDQ�PHWRGH�QDLYH�ED\HV�

GHQJDQ� PDVXNQ\D� SDUDPHWHU� SHQJKDOXV� EHUXSD� NHUQHO NHPXGLDQ� DNDQ�

GLDQDOLVLV�IXQJVL�NHUQHO�\DQJ�%HUSHQJDUXK�WHUKDGDS�NODVLILNDVL�NHUQHO�QDwYH�

ED\HV�
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��� 6LVWHPDWLND�3HQHOLWLDQ

%HUGDVDUNDQ�VLVWHPDWLND�SHQXOLVDQQ\D��VNULSVL�LQL�WHUGLUL�DWDV�HPSDW�EDE�

VHUWD�GDIWDU�SXVWDND��GLPDQD�GDODP�VHWLDS�EDE�WHUGDSDW�EHEHUDSD�VXEEDE�\DQJ�

GLULQFLNDQ�VHEDJDL�EHULNXW�
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%DE� LQL� EHULVL� WHQWDQJ� ODWDU� EHODNDQJ�� UXPXVDQ� PDVDODK��

EDWDVDQ� PDVDODK�� WXMXDQ� SHQHOLWLDQ�� PHWRGH� SHQHOLWLDQ�� GDQ�

VLVWHPDWLND�SHQHOLWLDQ�

%$%�,, � /$1'$6$1�7(25,

%DE�LQL�EHULVL�WHQWDQJ�WHRUL�WHRUL�\DQJ�PHQGDVDUL�SHPEDKDVDQ�

GDODP� VWXGL� OLWHUDWXU� LQL�� 6HFDUD� JDULV� EHVDU�� PHQFDNXS�

NODVLILNDVL�WHNV�DUDE��PHWRGH�NHUQHO�QDLYH�ED\HV�
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1$Í9(�%$<(6�&/$66,),(5 '(1*$1�'$7$�+$',6

%DE� LQL� EHULVL� SHPEDKDVDQ� XWDPD�GDUL� VWXGL� � \DQJ�PHOLSXWL�

SHPEDKDVDQ� PHQJHQDL� NODVVLILNDVL� 7HNV� $UDE� EHUGDVDUNDQ�

SDGD�SHQJJRORQJDQ�NHUQHO�QDLYH�ED\HV�

%$%�,9 � 678',�.$686�'$1�6,08/$6,�3(5+,781*$1

%DE� LQL� PHUXSDNDQ� LQWLVDUL� GDUL� EDE�EDE� VHEHOXPQ\D� \DQJ�

WHUGLUL�NHVLPSXODQ�GDQ�VDUDQ�XQWXN�SHQJHPEDQJDQ�SHQHOLWLDQ�

\DQJ�OHELK�EDLN�
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