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7HODK� EDQ\DN� SHJHPEDQJDQ� HQHUJL� DOWHUQDWLI� SHPEDQJNLW� OLVWULN� XQWXN�

PHPHQXKL�NHEXWXKDQ� OLVWULN�PDV\DUDNDW��'L�HUD� VHNDUDQJ�SHQGDXUXODQJDQ�HQHUJL�

EHUSRWHQVL�PHQMDGL�VDODK�VDWX�VROXVL�NHEXWXKDQ�VXPEHU�HQHUJL�OLVWULN�PDV\DUDNDW��

6DODK�VDWX�SRWHQVL�HQHUJL�\DQJ�GDSDW�GL�GDXU�XODQJ�DGDODK�HQHUJL�SDQDV��

3HPDNDLDQ�SHUDODWDQ�HOHNWURQLN�UXPDK�VHSHUWL�NXONDV��PHQJHOXDUNDQ�SDQDV�

DNLEDW� SURVHV� NRQGHQVDVL� \DQJ� PHQ\HEDENDQ� SDQDV� WHUEXDQJ� NH� OLQJNXQJDQ��

'HQJDQ�DGDQ\D�SHPDNDLDQ�PRGXO�SHOWLHU�VHEDJDL�WKHUPRHOHFWULF�JHQHUDWRU��7(*�

GDSDW�GLKDVLONDQ�VXPEHU�HQHUJL�OLVWULN�GDUL�HQHUJL�SDQDV��

7(* GDSDW� GLJXQDNDQ� XQWXN� PHQJKDVLONDQ� HQHUJL� OLVWULN� NHWLND� WHUMDGL�

SHUEHGDDQ�WHPSHUDWXU�GLDQWDUD�GXD�PDWHULDO�VHPL�NRQGXNWRU�\DQJ�EHUEHGD��VHKLQJJD�

HOHPHQ� WHUPRHOHNWULN� LQL� DNDQ� PHQJDOLUNDQ� DUXV� \DQJ� DNDQ� PHQJKDVLONDQ�

SHUEHGDDQ�WHJDQJDQ��3ULQVLS�LQL�GLNHQDO�GHQJDQ�QDPD�HIIHN�6HHEHFN��

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQJHWDKXL� WHJDQJDQ� NHOXDUDQ� GDUL� HQDP�

EXDK�PRGXO�SHOWLHU�\DQJ�DNDQ�PHQMDGL� VXPEHU�DOWHUQDWLI�GDUL�SHQJXEDKDQ�HQHUJL�

SDQDV� SDGD� NRPSUHVRU� NXONDV�� 3HQJXNXUDQ� GLODNXNDQ� GHQJDQ� PHQ\XVXQ� HQDP�

PRGXO� SHOWLHU� WLSH� 7(&�������� VHFDUD� VHUL� SDGD� NRPSUHVRU� NXONDV� GDQ�

PHQHPSDWNDQ�VLVWHP�SHQGLQJLQ�EHUXSD�KHDWVLQN�GDQ�DOXPXQLXP�ZDWHU�EORFN�

'HQJDQ� 3HQJXMLDQ� VHODPD� ��� MDP� GLGDSDWNDQ� KDVLO� NHOXDUDQ� WHJDQJDQ�

PDNVLPDO�VHEHVDU����9�GDUL�RSHUDVL�UHQWDQJ�¨7�6HEHVDU�����Σ&��'DQ�QLODL�NHOXDUDQ�

WHJDJDQ� UDWD�UDWD� VHEHVDU� ����9� GHQJDQ� DUXV� \DQJ� WHUXNXU� VHNLWDU� ����$�� � 3DGD�

SHQHOLWLDQ� LQL� GDSDW� GLKDVLONDQ� SHUVHQWDVH HIHNWLILWDV� NRQYHUVL� HQHUJL� VLVWHP�

WKHUPRHOHFWULF�JHQHUDWRU�\DQJ�GLWHUDSNDQ�SDGD�NRPSUHVRU XQLW�SHQGLQJLQDQ�NXONDV�

VHEHVDU� ��������� ��� 'HQJDQ� SRWHQVL� GD\D� \DQJ� GDSDW� GLKDVLONDQ� ROHK� VLVWHP�

WKHUPRHOHFWULF�JHQHUDWRU�GDQ�GLVLPSDQ�ROHK�EDWHUDL�VHEHVDU��������:DWW��
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