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�����/DWDU�%HODNDQJ�0DVDODK

(QHUJL� VXU\D�PHUXSDNDQ� VDODK� VDWX� VXPEHU� HQHUJL� GDUL� DODP�\DQJ� WHUVHGLD�

VHFDUD�ODQJVXQJ�VHEDJDL�VXPEHU�HQHUJL�WHUEDUXNDQ�\DQJ�EHUVLK��DPDQ�GDQ�WLGDN�

EHUSROXVL >�@�� 'HQJDQ� DGDQ\D� WLQJNDW� NHEXWXKDQ� HQHUJL� \DQJ� VHPDNLQ� WLQJJL��

SHQJJXQDDQ�HQHUJL�OLVWULN�MXJD�VHPDNLQ�WLQJJL��2OHK�VHEDE�LWX��SHQHOLWLDQ�WHUKDGDS�

VXPEHU�HQHUJL�EDUX�GDQ�WHUEDUXNDQ�MXJD�LNXW�EHUNHPEDQJ��6HO�VXU\D�PHUXSDNDQ�

VDODK�VDWX�VXPEHU�HQHUJL�\DQJ�WHUEDUXNDQ�GHQJDQ�WHNQRORJL�SKRWRYROWDLF GLPDQD�

FDUD�NHUMDQ\D�\DLWX�PHQJXEDK�HQHUJL�GDUL�FDKD\D�PDWDKDUL�PHQMDGL�HQHUJL�OLVWULN�

PHQJJXQDNDQ�GHYLFH VHPLNRQGXNWRU >�@�

1DPXQ� SHUPDVDODKDQQ\D� DGDODK� SHQJJXQDDQ� VHO� VXU\D� DJDU� PHQGDSDWNDQ�

RXWSXW OLVWULN� \DQJ� RSWLPDO� GLPDQD� SDGD� XPXPQ\D� VHO� VXU\D� GLLQVWDODVLNDQ�

GHQJDQ�SRVLVL�\DQJ�WLGDN�GDSDW�EHUXEDK�DUDK >�@��0LVDONDQ�VHO�VXU\D�GLKDGDSNDQ�

NHDWDV����R��PDND�VHO�VXU\D�DNDQ�PHQHULPD�FDKD\D�PDWDKDUL�VHFDUD�PDNVLPDO�VDDW�

SRVLVL� PDWDKDUL� EHUDGD� WHSDW� WHJDN� OXUXV� GHQJDQ� VHO� VXU\D� WHUVHEXW�� 'DUL�

SHUQ\DWDDQ�WHUVHEXW�EHUDUWL�VHO�VXU\D�WLGDN�DNDQ�PHQHULPD�FDKD\D�PDWDKDUL�VHFDUD�

PDNVLPDO�MLND�PDWDKDUL�WLGDN�WHJDN�OXUXV�GHQJDQ�VHO�VXU\D�

2OHK�NDUHQD�LWX��SDGD�WXJDV�DNKLU�LQL�VHO�VXU\D�GLUDQFDQJ�DJDU�GDSDW�PHQJLNXWL�

DUDK�GDWDQJ�FDKD\D�PDWDKDUL�VHFDUD�RWRPDWLV�GHQJDQ�PHQJJXQDNDQ�VXDWX�VLVWHP�

NHQGDOL�SRVLVL�\DQJ�PHQJJXQDNDQ�PHNDQLVPH�SHQJRODK�DOJRULWPD�GLPDQD�SDGD�

WXJDV� DNKLU LQL� PHQJJXQDNDQ� PHWRGH� )X]]\� /RJLF� &RQWUROOHU� \DQJ�

GLLPSOHPHQWDVLNDQ� SDGD�PLFURFRQWUROOHU�� DNWXDWRU�� VHQVRU� FDKD\D�� GDQ� VHQVRU�

VXGXW�VHKLQJJD�VHO�VXU\D�GDSDW�VHODOX� WHJDN� OXUXV�GHQJDQ�DUDK�GDWDQJ�PDWDKDUL�

GDQ�GDSDW�PHQLQJNDWNDQ�HILVLHQVL�SHQJJXQDDQ�VHO�VXU\D�VHEDJDL�VXPEHU�HQHUJL�

OLVWULN�DOWHUQDWLI�
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�����5XPXVDQ�0DVDODK�

5XPXVDQ�PDVDODK�SDGD�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW��

�� $SD�VDMD�SDUDPHWHU�SDUDPHWHU�\DQJ�PHPSHQJDUXKL�NLQHUMD VHO�VXU\D"

�� %DJDLPDQD�FDUD�PHQJLPSOHPHQWDVLNDQ�VRIWZDUH�GDQ�KDUGZDUH�GDODP�VLVWHP�

NHQGDOL�PHJJXQDNDQ�PHWRGH�)X]]\�/RJLF�&RQWUROOHU�SDGD�VHO�VXU\D"

�� %DJDLPDQD�UHVSRQ�VLVWHP�NHQGDOL�SRVLVL�RWRPDWLV�GDODP�PHQMDJD�SRVLVL�VHO�

VXU\D�WHUKDGDS�DUDK�GDWDQJ�FDKD\D�PDWDKDUL"

�����7XMXDQ�GDQ�0DQIDDW

7XMXDQ�SDGD�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 0HUDQFDQJ�VXGXW�VHO�VXU\D�DJDU�WHJDN�OXUXV����R��GHQJDQ�DUDK�GDWDQJ�FDKD\D�

PDWDKDUL�

�� 0HUDQFDQJ GDQ�PHQJLPSOHPHQWDVLNDQ�VRIWZDUH�GDQ�KDUGZDUH�GDODP�VLVWHP�

NHQGDOL�VHO�VXU\D�PHQJJXQDNDQ�PHWRGH�)X]]\�/RJLF�&RQWUROOHU DJDU UHVSRQ�

VLVWHP�NXUDQJ�GDUL��� GHWLN�

�� 0HQJXML GDQ�PHQJDQDOLVD NLQHUMD�VLVWHP�XQWXN�GDSDW�PHQGHWHNVL�DUDK�GDWDQJ�

FDKD\D� PDWDKDUL VHKLQJJD� VHO� VXU\D� GDSDW� PHQJLNXWL� DUDK� GDWDQJ� FDKD\D�

PDWDKDUL�VHFDUD�RWRPDWLV GDQ�PHQJKDVLONDQ�RXWSXW GD\D�\DQJ�OHELK�RSWLPDO�

PHQGHNDWL����:3�

0DQIDDW�SDGD�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL EHULNXW�

�� 0HPEHULNDQ�RXWSXW WHJDQJDQ�\DQJ� OHELK�RSWLPDO SDGD�SHPDQIDDWDQ�HQHUJL�

PDWDKDUL�SDGD�VHO�VXU\D�

�����%DWDVDQ�0DVDODK�

%DWDVDQ�0DVDODK�SDGD�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 3DUDPHWHU�\DQJ�GLNHQGDOLNDQ�DGDODK�SRVLVL�VHO�VXU\D�

�� 6HO�VXU\D�KDQ\D�GDSDW�EHUJHUDN�SDGD�VDWX GHUDMDW�NHEHEDVDQ�

�� %DWDV�VXGXW�JHUDN�VHO�VXU\D�DQWDUD����R V�G�����R GDUL�JDULV�QRUPDO�

�� :DNWX�SHQJXMLDQ�SXNXO�� SDJL�V�G��� VRUH�

�� 3HQJXMLDQ�GLODNXNDQ�GL�UXDQJ�WHUEXND� WHUKLQGDUL�GDUL�ED\DQJDQ�DSDSXQ \DQJ�

EHUORNDVL�GL�'D\HXKNRORW��.DE��%DQGXQJ�
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�� 6HO�VXU\D�\DQJ�GLJXQDNDQ�PHQJJXQDNDQ�EDKDQ�PRQRFU\VWDOLQH ���:3�

�� 0RWRU '&�PHQJJXQDNDQ�WHJDQJDQ�LQSXW��� YROW�

�����0HWRGH�3HQHOLWLDQ�

0HWRGH�3HQHOLWLDQ�SDGD�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 6WXGL�/LWHUDWXU

0HWRGH� VWXGL� OLWHUDWXU� EHUWXMXDQ� XQWXN�PHQFDUL� GDQ�PHPSHODMDUL� LQIRUPDVL�

VHUWD�WHRUL�SHQGXNXQJ�\DQJ�GDSDW�PHPEDQWX�SDGD�SHQJHUMDDQ�WXJDV�DNKLU LQL��

0HWRGH� VWXGL� OLWHUDWXU� LQL� GLGDSDWNDQ�GDUL�EXNX�� LQIRUPDVL�GL� LQWHUQHW� VHUWD�

MXUQDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�WXJDV�DNKLU LQL�

�� 3HUDQFDQJDQ�3HUDQJNDW�

3HUDQFDQJDQ� SHUDQJNDW� VHEDJDL� VDODK� VDWX� EDJLDQ� GDUL� LPSOHPHQWDVL� GDUL�

SUR\HN�WXJDV�DNKLU LQL�

�� ,PSOHPHQWDVL GDQ�3HQJXPSXODQ�'DWD

,PSOHPHQWDVL VHEDJDL� EHQWXN� WHV� XQWXN�PHPDVWLNDQ� VLVWHP� EHUMDODQ� VHVXDL�

GHQJDQ� VSHVLILNDVL� GDQ� SHUDQFDQJDQ� DZDO� \DQJ� WHODK� GLWHQWXNDQ�

3HQJXPSXODQ�GDWD�GLODNXNDQ�XQWXN�PHQJXPSXONDQ�GDWD�KDVLO�LPSOHPHQWDVL�

�� $QDOLVD�GDQ�3HPEXDWDQ�ODSRUDQ

$QDOLVD� GLODNXNDQ� XQWXN� PHQJDQDOLVD� KDVLO� SHQJXPSXODQ� GDWD� DJDU� GDSDW�

GLVXVXQ�SDGD�ODSRUDQ�WXJDV�DNKLU LQL��3HPEXDWDQ�ODSRUDQ�XQWXN�SHQ\XVXQDQ�

ODSRUDQ�DNKLU�GDUL�\DQJ�WHODK�GLNHUMDNDQ�SDGD�SHQHOLWLDQ�WXJDV�DNKLU LQL�

�����6LVWHPDWLND�3HQXOLVDQ�

6LVWHPDWLND�3HQXOLVDQ�SDGD�WXJDV�DNKLU�LQL DGDODK�VHEDJDL�EHULNXW��
�� %$%�,�EHULVL�WHQWDQJ�ODWDU�EHODNDQJ�PDVDODK��UXPXVDQ�PDVDODK��WXMXDQ�GDQ�

PDQIDDW��EDWDVDQ�PDVDODK�GDQ�PHWRGH�SHQHOLWLDQ�

�� %$%�,,�EHULVL�WHQWDQJ�KDVLO�VWXGL�OLWHUDWXU�GDUL�EXNX�GDQ�MXUQDO�LOPLDK�\DQJ�

EHUNDLWDQ�GHQJDQ�SHQJHUMDDQ�WXJDV�DNKLU�LQL��VHSHUWL�GHILQLVL�VHUWD�NRPSRQHQ�

NRPSRQHQ�\DQJ�GLJXQDNDQ�SDGD�WXJDV�DNKLU�LQL�

�� %$%� ,,,� EHULVL� WHQWDQJ� SHUDQFDQJDQ� WXJDV� DNKLU� PHOLSXWL� SHUDQFDQJDQ�

VRIWZDUH GDQ�SHUDQFDQJDQ�KDUGZDUH�
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�� %$%�,9�EHULVL�WHQWDQJ�LPSOHPHQWDVL�GDQ�KDVLO�SHQJXMLDQ�VLVWHP�\DQJ�WHODK�

GLUDQFDQJ�VHEHOXPQ\D�

�� %$%�9�EHULVL�WHQWDQJ�NHVLPSXODQ�WHUKDGDS�SHQHOLWLDQ�WXJDV�DNKLU�LQL�GDQ�

VDUDQ�XQWXN�SHQJHPEDQJDQ�GLSHQHOLWLDQ�EHULNXWQ\D�


