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9��� *UDILN�'LVWULEXVL�'DWD�3HODWLKDQ�&LWUD�:DMDK�

7HNQLN�,QIRUPDWLND�����������������������������������������������������������������������������9��
9��� *UDILN�SURVHV�WUDQLQJ�PHQDPSLONDQ�QLODL�DNXUDVL�

SDGD�VHWLDS�HSRFK�SDGD�$7�	�7�GDWDVHW�DUVLWHNWXU�9**��� ��������������9��
9��� *UDILN�WUDLQLQJ�PHQDPSLONDQ QLODL�ORVV�SDGD�VHWLDS�HSRFK SDGD�

$7�	�7�GDWDVHW�DUVLWHNWXU�9**�� �����������������������������������������������������9��
9��� *UDILN�WUDLQLQJ�PHQDPSLONDQ�QLODL�DNXUDVL�SDGD�VHWLDS�HSRFK�

SDGD�GDWDVHW�ZDMDK�PDKDVLVZD�7HNQLN�,QIRUPDWLND
8QLYHUVLWDV�6ULZLMD\D DUVLWHNWXU�9**����������������������������������������������9��

9��� *UDILN�WUDLQLQJ�PHQDPSLONDQ QLODL�ORVV�VHWLDS�HSRFK SDGD�
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3(1'$+8/8$1

��� 3HQGDKXOXDQ

3DGD� EDE� LQL� PHPEDKDV PHQJHQDL ODWDU� EHODNDQJ� PDVDODK�� UXPXVDQ�

PDVDODK��WXMXDQ SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ�VHUWD EDWDVDQ�PDVDODK \DQJ�PHQMDGL

JDPEDUDQ XPXP�PHQJHQDL�SHQHOLWLDQ \DQJ�DNDQ�GLODNXNDQ� 3HQGDKXOXDQ�GLPXODL�

GHQJDQ� SHQMHODVDQ� PHQJHQDL SHQJHQDODQ� ZDMDK� PDQXVLD VHUWD� PDVDODK� \DQJ�

WHUGDSDW� GDODP� SHQJHQDODQ�ZDMDK� 3HQHOLWLDQ� \DQJ� EHUNDLWDQ� GHQJDQ SHQJHQDODQ�

DWDX� LGHQWLILNDVL� ZDMDK� VHUWD� PHWRGH� \DQJ� GLJXQDNDQ GLVHUWDNDQ� GDODP ODWDU�

EHODNDQJ�GDUL�SHQHOLWLDQ�LQL�

��� /DWDU�%HODNDQJ 0DVDODK

3HQJHQDODQ�REMHN�ELRPHWULN� VHSHUWL�ZDMDK WHODK� EDQ\DN�GLWHUDSNDQ�XQWXN�

EHUEDJDL�NHSHUOXDQ VHSHUWL�VLVWHP�DEVHQVL��DNVHV�NRQWURO��NHDPDQDQ�EDQGDUD��GDQ�

VHEDJDLQ\D��-XKRQJ�	�3LQWDYLURRM�������� %HEHUDSD��PHWRGH�DWDX�WHNQLN�PHQJHQDL�

SHQJHQDODQ�ZDMDK�WHODK�GLODNXNDQ�SDGD�SHQHOLWLDQ�SHQHOLWLDQ�WHUGDKXOX DQWDUD�ODLQ

SHQJHQDODQ�ZDMDK�PHQJJXQDNDQ��/DSODFLDQIDFH �+H��<DQ��+X��1L\RJL��	�=KDQJ��

�������SHQJHQDODQ�ZDMDK�PHQJJXQDNDQ�6XSSRUW�9HFWRU�0DFKLQH��6XMD\��5HGG\��	�

5DYL�� ������� GDQ� PHQJJXQDNDQ� JDEXQJDQ� 3ULQFLSDO� &RPSRQHQW� $QDO\VLV� GDQ�

%DFNSURSDJDWLRQ �<DQ�/HL���������.HWLJD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�FLWUD�VLQJOH�

IDFH \DLWX�FLWUD�\DQJ�PHPLOLNL�VDWX�REMHN�ZDMDK�GDODP�VDWX�FLWUD��



,��

0HWRGH� WHUGDKXOX� GDODP� SHQJHQDODQ� ZDMDK� \DQJ� WHODK� GLVHEXWNDQ�

PHQJJXQDNDQ� HNVWUDNVL� FLUL ZDMDK \DQJ� GLODNXNDQ� GHQJDQ� PHWRGH� WUDGLVLRQDO�

�KDQGFUDIWHG� VHSHUWL� /RFDO� %LQDU\� 3DWWHUQ� GDQ� 3ULQFLSDO� &RPSRQHQW� $QDO\VLV

PHQ\HEDENDQ�FLUL�SDGD�VHEXDK�FLWUD�GDODP�NRQGLVL�WHUWHQWX�WLGDN�GDSDW�WHUHNVWUDNVL�

GHQJDQ� EDLN DWDX FLUL� \DQJ� WLGDN� WHUODOX� SHQWLQJ� NHPXQJNLQDQ� MXVWUX� DNDQ�

WHUHNVWUDNVL��%HUGDVDUNDQ�NHNXUDQJDQ� WHUVHEXW�� SURVHV�NODVLILNDVL� DNDQ� WHUJDQJJX�

GLNDUHQDNDQ�SHQJNODVLILNDVLDQ�\DQJ�GLODNXNDQ�VDQJDW�EHUJDQWXQJ�SDGD�ILWXU�ZDMDK

\DQJ�EHUKDVLO�GLHNVWUDNVL��*RRGIHOORZ��%HQJLR��	�&RXUYLOOH��������

'HHS� /HDUQLQJ�PHUXSDNDQ� EDJLDQ� GDUL� ELGDQJ� LOPX�PDFKLQH� OHDUQLQJ��

'HHS�OHDUQLQJ� WLGDN�VHSHUWL�PHWRGH�NODVLN�PDFKLQH�OHDUQLQJ� ODLQQ\D�\DQJ�VDQJDW�

EHUJDQWXQJ� SDGD� UHSUHVHQWDVL� \DQJ� EDLN� GDUL� VHEXDK� GDWD�PHODOXL� SURVHV� IHDWXUH�

H[WUDFWLRQ� DWDXSXQ� IHDWXUH� VHOHFWLRQ�� GHHS� OHDUQLQJ� GDSDW� PHPSHODMDUL� FLUL� DWDX�

UHSUHVHQWDVL�SDGD�GDWD�LWX�VHQGLUL��*RRGIHOORZ�HW�DO����������&RQYROXWLRQDO�1HXUDO�

1HWZRUN�PHUXSDNDQ�VDODK VDWX�PHWRGH�GDODP�GHHS�OHDUQLQJ��&RQYROXWLRQDO�1HXUDO�

1HWZRUN�GDSDW� ODQJVXQJ�PHQHULPD�PDVXNDQ�FLWUD�ZDMDK�\DQJ�PHUXSDNDQ�YHNWRU�

PXOWL�GLPHQVLRQDO� GLPDQD� GDSDW� PHQJXUDQJL� NRPSOHNVLWDV� SDGD� SURVHV�

UHNRQVWUXNVL� GDWD� XQWXN� PHQGDSDWNDQ� UHSUHVHQWDVL� \DQJ� EDLN SDGD� SURVHV�

NODVLILNDVL�� � &RQYROXWLRQDO� 1HXUDO� 1HWZRUN WHODK EHUKDVLO� GLWHUDSNDQ� SDGD�

SHQJHQDODQ� NDUDNWHU�� SHQJHQDODQ� ZDMDK�� GDQ� SHQJHQDODQ� REMHN� �/HEHGHY��

.KU\DVKFKHY��3ULRURY��	�6WHSDQRYD��������

7DKXQ� ����� SDGD SHQHOLWLDQ� \DQJ� EHUMXGXO�)DFH� 5HFRJQLWLRQ� %DVHG� RQ�

&RQYROXWLRQDO� 1HXUDO� 1HWZRUN �<DQ�� +XDQJ�� 6RQJ�� /LX�� 	� )DQ�� ����� GLEDKDV�

PHQJHQDL� SHQJHQDODQ� ZDMDK� DWDX� IDFH� UHFRJQLWLRQ�PHQJJXQDNDQ� FRQYROXWLRQDO�



,��

QHXUDO�QHWZRUN��$UVLWHNWXU�\DQJ�GLJXQDNDQ�WHUGLUL�GDUL�WLJD�FRQYROXWLRQ�OD\HU��GXD�

SRROLQJ� OD\HU�� GXD� IXOO�FRQQHFWHG� OD\HU� GDQ� VDWX� 6RIWPD[� UHJUHVVLRQ� OD\HU��

0HQJJXQDNDQ� GXD� GDWDVHW� \DLWX� 25/� GDQ�$5� SHQHOLWLDQ� LQL�PHQGDSDWNDQ� KDVLO�

DNXUDVL������ ��SDGD�$5�GDWDVHW�GDQ��������SDGD�25/�GDWDVHW��.HPXGLDQ�GDODP�

WRSLN�SHQHOLWLDQ�\DQJ�VDPD��SDGD�3DGD�WDKXQ�������$��/HEHGHY��9��.KU\DVKFKHY��

$�� 3ULRURY�� GDQ� 2�� 6WHSDQRYD� PHODNXNDQ� VWXGL� YHULILNDVL� ZDMDK� PHQJJXQDNDQ�

DOJRULWPD &RQYROXWLRQDO�1HXUDO�1HWZRUN \DQJ�GLWXOLV�GDODP�MXUQDO�EHUMXGXO�)DFH�

9HULILFDWLRQ� %DVHG� RQ� &RQYROXWLRQDO� 1HXUDO� 1HWZRUN� DQG� 'HHS� /HDUQLQJ��

(NVSHULPHQ� PHQJJXQDNDQ� &RQYROXWLRQDO� 1HXUDO� 1HWZRUN PHQJKDVLONDQ� ((5�

�(TXDO�(UURU�5DWH��VHEHVDU������\DQJ�PHQXQMXNDQ�WLQJNDW�DNXUDVL�\DQJ�WLQJJL�ELOD�

GLEDQGLQJNDQ�GHQJDQ�DOJRULWPD�SHQGHNDWDQ�NODVLN��/HEHGHY�HW DO���������

'DODP�SHQHOLWLDQ�LQL�DNDQ�GLODNXNDQ�LPSOHPHQWDVL�SDGD�SHQJHQDODQ�ZDMDK�

PHQJJXQDNDQ� FLWUD� PXOWL� ZDMDK VHFDUD� UHDOWLPH� PHQJJXQDNDQ� &RQYROXWLRQDO�

1HXUDO�QHWZRUN��&LWUD�PXOWL ZDMDK�\DLWX�GLPDQD�GDODP�VDWX�FLWUD�WHUGDSDW�OHELK�GDUL�

VDWX�ZDMDK�\DQJ DNDQ�GLNHQDOL�

��� 5XPXVDQ�0DVDODK

5XPXVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�GLEDJL�PHQMDGL�EHEHUDSD�SHUWDQ\DDQ�

SHQHOLWLDQ�\DLWX�

�� %DJDLPDQD�DNXUDVL�SHQJHQDODQ�ZDMDK�PHQJJXQDNDQ�&RQYROXWLRQDO�1HXUDO�

1HWZRUNV"

�� 8QWXN�VHWLDS�SURVHV�SHQJHQDODQ�ZDMDK�VHFDUD�UHDOWLPH��EDJDLPDQD�SHUIRUPD�

VLVWHP�EHUGDVDUNDQ�UHVSRQG�WLPH"



,��

��� 7XMXDQ 3HQHOLWLDQ

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJLPSOHPHQWDVLNDQ�&RQYROXWLRQDO�1HXUDO�

1HWZRUNV XQWXN�PHQJHQDOL�ZDMDK�SDGD�FLWUD�PXOWL ZDMDK� SDGD�VLVWHP�SHQJHQDODQ�

ZDMDK VHFDUD�UHDOWLPH�

��� 0DQIDDW 3HQHOLWLDQ

0DQIDDW�\DQJ�GDSDW�GLSHUROHK�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

�� +DVLO SHQHOLWLDQ� GDSDW� GLJXQDNDQ� XQWXN� PHQGXNXQJ� ELGDQJ� ELRPHWULF��

VLVWHP�DEVHQVL��GDQ�EHUEDJDL�ELGDQJ�NHDPDQDQ�

�� +DVLO� SHQHOLWLDQ� GDSDW� GLJXQDNDQ� VHEDJDL� ODQGDVDQ� EHUSLNLU� GDODP

SHQHOLWLDQ�PHQGDWDQJ�

��� %DWDVDQ�0DVDODK

%DWDVDQ� PDVDODK� GDODP� SHQHOLWLDQ� LGHQWLILNDVL� ZDMDK� PHQJJXQDNDQ�

&RQYROXWLRQDO�1HXUDO�1HWZRUN�DGDODK�VHEDJDL�EHULNXW��

�� 3RVLVL�ZDMDK�SDGD�FLWUD�DGDODK�PHQJKDGDS�NHGHSDQ��IURQWDO��

�� 0DVXNDQ�FLWUD�\DQJ�GLWHULPD�PHPLOLNL�SHQFDKD\DDQ�\DQJ�FXNXS�

��� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�ODSRUDQ�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

%$%�,��3(1'$+8/8$1

3DGD� EDE� LQL� DNDQ� GLEDKDV PHQJHQDL ODWDU� EHODNDQJ�

PDVDODK�� UXPXVDQ� PDVDODK�� WXMXDQ SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�

VHUWD EDWDVDQ� PDVDODK \DQJ� PHQMDGL JDPEDUDQ XPXP� PHQJHQDL�



,��

SHQHOLWLDQ \DQJ� DNDQ� GLODNXNDQ� 3HQGDKXOXDQ� GLPXODL� GHQJDQ�

SHQMHODVDQ�PHQJHQDL SHQJHQDODQ�ZDMDK�PDQXVLD�VHUWD�PDVDODK�\DQJ�

WHUGDSDW�GDODP�SHQJHQDODQ�ZDMDK� 3HQHOLWLDQ�\DQJ�EHUNDLWDQ�GHQJDQ

SHQJHQDODQ� DWDX� LGHQWLILNDVL� ZDMDK� VHUWD� PHWRGH� \DQJ� GLJXQDNDQ�

GLVHUWDNDQ�GDODP ODWDU�EHODNDQJ�GDUL�SHQHOLWLDQ�LQL�

%$%�,,��.$-,$1�3867$.$

3DGD�EDE�LQL�DNDQ�GLEDKDV�GDVDU�GDVDU�WHRUL�\DQJ�GLJXQDNDQ�

GDODP�SHQHOLWLDQ��VHSHUWL�VLVWHP�SHQJHQDODQ�DWDX�LGHQWLILNDVL�ZDMDK��

WDKDSDQ�WDKDSDQ�GDODP�LGHQWLILNDVL�ZDMDK��1HXUDO�1HWZRUNV��0XOWL�

OD\HU� 3HUFHSWURQ� &RQYROXWLRQDO� 1HXUDO� 1HWZRUNV� GHVDLQ�PRGHO�

GDQ PHWRGH�SHQJXMLDQ��3DGD�EDE�LQL�MXJD�DNDQ�PHPEDKDV�PHQJHQDL�

SHQHOLWLDQ�SHQHOLWLDQ�ODLQ�\DQJ�UHOHYDQ�

%$%�,,,��0(72'2/2*,�3(1(/,7,$1

3DGD� EDE� LQL� DNDQ� GLEDKDV� PHQJHQDL� WDKDSDQ� \DQJ� DNDQ

GLODNVDQDNDQ�SDGD� SHQHOLWLDQ� LQL��0DVLQJ�PDVLQJ� UHQFDQD� WDKDSDQ

SHQHOLWLDQ�GLGHVNULSVLNDQ�GHQJDQ�ULQFL�GHQJDQ�PHQJDFX�SDGD VXDWX�

NHUDQJND� NHUMD�� 'L� DNKLU� EDE� LQL� EHULVL� SHUDQFDQJDQ PDQDMHPHQ�

SUR\HN�SDGD�SHODNVDQDDQ�SHQHOLWLDQ�

��� .HVLPSXODQ

3HQHOLWLDQ�PHQJHQDL�LGHQWLILNDVL�ZDMDK ZDMDK�PHQJJXQDNDQ�&RQYROXWLRQDO

1HXUDO 1HWZRUN SDGD� FLWUD PXOWL ZDMDK EHUWXMXDQ PHQJLPSOHPHQWDVLNDQ



,��

&RQYROXWLRQDO 1HXUDO 1HWZRUN GDODP PHPEDQJXQ VLVWHP SHQJHQDODQ ZDMDK VHFDUD�
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