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6DDW� LQL�� SHUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL� EHUMDODQ� GHQJDQ� FXNXS� SHVDW��

%DQ\DN�RUDQJ�WHODK�EHUDOLK�PHQJJXQDNDQ�DNVHV�NDEHO�VHEDJDL�PHGLD�WUDQVPLVL�PHQMDGL�

DNVHV�QLUNDEHO��GHQJDQ�DODVDQ�XQWXN�PHPXGDKNDQ�DNVHV�PRELOH��'DUL�VHNLDQ�EDQ\DN�

WHNQRORJL�QLUNDEHO�\DQJ�GLJXQDNDQ�VDDW�LQL��VHEDJLDQ�EHVDU�PHQJJXQDNDQ�JHORPEDQJ�

HOHNWURPDJQHWLN��NDUHQD�GLQLODL�OHELK�HIHNWLI�GDQ�HILVLHQ��ZDODXSXQ�VHEXDK�WHNQRORJL�

GLSDVWLNDQ�PHPSXQ\DL�NHOHELKDQ�GDQ�NHOHPDKDQ��3DGD�SHPDQIDDWDQ�JHORPEDQJ�UDGLR�

WHUGDSDW� EHEHUDSD� NHOHPDKDQ� DQWDUD� ODLQ� NHDPDQDQ�� NHEXWXKDQ� PDV\DUDNDW� DNDQ�

SHQJLULPDQ�LQIRUPDVL�GHQJDQ�NHFHSDWDQ�\DQJ�OHELK�WLQJJL��GDQ�NHWHUEDWDVDQ�IUHNXHQVL�

VHEDJDL� VXPEHU� GD\D� XWDPD� \DQJ� VDDW� LQL� VXGDK� EDQ\DN� GLJXQDNDQ�� WHUPDVXN� GL�

,QGRQHVLD� >��@�� 8QWXN� LWX�� GLSHUOXNDQ� PHGLD� WUDQVPLVL� QLUNDEHO� VHODLQ� JHORPEDQJ�

HOHNWURPDJQHWLN� XQWXN� PHQWUDQVPLVLNDQ� GDWD�� VDODK� VDWXQ\D� \DLWX� YLVLEOH� OLJKW�

FRPPXQLFDWLRQ��9/&���

9LVLEOH�/LJKW�&RPPXQLFDWLRQ��9/&��DWDX�GDSDW�GLDUWLNDQ�NRPXQLNDVL�FDKD\D�

WDPSDN�PHUXSDNDQ� VLVWHP�NRPXQLNDVL� QLUNDEHO� \DQJ�PHQJJXQDNDQ� FDKD\D� VHEDJDL�

PHGLD� WUDQVPLVLQ\D��9LVLEOH� OLJKW�FRPPXQLFDWLRQ��9/&��PHQJDFX�SDGD�NRPXQLNDVL�

QLUNDEHO�RSWLN�MDUDN�SHQGHN�PHQJJXQDNDQ�VSHNWUXP�FDKD\D�WDPSDN�GDUL�����KLQJJD�

����QP�>�@��3HUDQJNDW�\DQJ�GLJXQDNDQ�XQWXN�PHQJLULPNDQ�FDKD\D�\DLWX�/LJKW�(PLWWLQJ�

'LRGH��/('�� /('�DGDODK�NRPSRQHQ�VHPLNRQGXNWRU�\DQJ�EHUIXQJVL�XQWXN�PHQJXEDK�

VLQ\DO�OLVWULN�PHQMDGL�VLQ\DO�FDKD\D��/('�SXQ�GLDQJJDS�OHELK�KHPDW�HQHUJL�GLEDQGLQJ�

VXPEHU�FDKD\D�VHMHQLV��VHKLQJJD�GLSHUNLUDNDQ�SHQJJXQDDQ�/('�DNDQ�VHPDNLQ�EDQ\DN�

GL�PDVD�GHSDQ�>�@��

7HUGDSDW� EHEHUDSD� SHQHOLWLDQ� VHUXSD� \DQJ� WHODK� GLSXEOLNDVLNDQ� VHEHOXPQ\D��

GLDQWDUD�SHQHOLWLDQ�WHUVHEXW�LDODK�EHUEDVLVNDQ�$UGXLQR�812��$UGXLQR�812�GLJXQDNDQ�

SDGD�SHQHOLWLDQ�WHUVHEXW�\DQJ�EHUWXMXDQ�XQWXN�PHQJRODK�GDWD�EHUXSD�WHNV�EDLN�\DQJ�

DNDQ� GLNLULPNDQ� PDXSXQ� GDWD� \DQJ� DNDQ� GLWHULPD�� 3DGD� SURVHV� SHQJLULPDQ� WHNV�

PHQJJXQDNDQ�$UGXLQR�812�GHQJDQ���/('�VHFDUD� VHULDO�� GHQJDQ� MDUDN�PDNVLPXP�

SHQHULPDDQ� FDKD\D� DGDODK� ���� FP�� GLKDVLONDQ� SHQJHULPDQ� GDWD� VHEDQ\DN� ��ELW� SHU�

GHWLN�>�@����
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3DGD� SUR\HN� DNKLU� LQL� DNDQ� GLODNXNDQ� ³3HUDQFDQJDQ� /LJKW� )LGHOLW\� �/L)L��

%HUEDVLV�5DVSEHUU\�3,�GHQJDQ�/('�$UUD\�6HEDJDL�7UDQVPLWWHU�GL�/DERUDWRULXP�6LVWHP�

.RPXQLNDVL�2SWLN�)DNXOWDV�,OPX�WHUDSDQ´��3HUEHGDDQ�SUR\HN�DNKLU�LQL�GHQJDQ�SUR\HN�

DNKLU�VHEHOXPQ\D�\DLWX�SHQJJXQDDQ���EXDK�/('�\DQJ�PHQJLULP�GDWD�VHFDUD�SDUDOHO��

SHQJJXQDDQ�5DVSEHUU\�3,�GDQ�SHPEXDWDQ�DSOLNDVL�EHUEDVLV�S\WKRQ��

��� 7XMXDQ�GDQ�0DQIDDW�

$GDSXQ�WXMXDQ�GDQ�PDQIDDW�GDUL�SHQXOLVDQ�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW��

�� 'DSDW� PHUDQFDQJ� /LJKW� )LGHOLW\� EHUEDVLV� UDVSEHUU\� 3,� GHQJDQ� /('� DUUD\

VHEDJDL�DFFHVV�SRLQW�

�� 'DSDW�PHQMHODVNDQ�FDUD�NHUMD�/LJKW�)LGHOLW\�EHUEDVLV�UDVSEHUU\�3,�GHQJDQ�/('�

DUUD\�VHEDJDL�DFFHVV�SRLQW�

�� 'DSDW�PHPEXNWLNDQ�EDKZD�FDKD\D�GDSDW�GLJXQDNDQ�VHEDJDL�PHGLD�WUDQVPLVL��

�� 'DSDW� PHQJHWDKXL� SHUPDVDODKDQ� GDODP� SHQJLULPDQ� GDWD� PHQJJXQDNDQ�

JHORPEDQJ�HOHNWURPDJQHWLN��

�� 'DSDW�GLJXQDNDQ�VHEDJDL�PHGLD�SHPEHODMDUDQ�GDQ�ULVHW�GL�/DERUDWRULXP�6LVWHP�

.RPXQLNDVL�2SWLN��

��� 5XPXVDQ�0DVDODK�

$GDSXQ�UXPXVDQ�PDVDODK�GDUL�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW��

�� %DJDLPDQDNDK�FDUD�PHUDQFDQJ�/LJKW�)LGHOLW\�EHUEDVLV�UDVSEHUU\�3,�GHQJDQ�/('�

DUUD\�VHEDJDL�DFFHVV�SRLQW"�

�� %DJDLPDQDNDK�FDUD�NHUMD�GDUL�/LJKW�)LGHOLW\�EHUEDVLV�UDVSEHUU\�3,�GHQJDQ�/('�

DUUD\�VHEDJDL�DFFHVV�SRLQW"�

�� %DJDLPDQDNDK�FDKD\D�WDPSDN�GDSDW�GLJXQDNDQ�VHEDJDL�PHGLD�WUDQVPLVL"�

�� %DJDLPDQDNDK�FDUD�PHPEXDW�DFFHVV�SRLQW�PHQJJXQDNDQ�FDKD\D�WDPSDN�GHQJDQ�

3DQMDQJ�JHORPEDQJ��������QP"�

�� %DJDLPDQDNDK�FDUD�PHQJLULP�GDWD�NH�WHUPLQDO�HTXLSPHQW�PHQJJXQDNDQ�FDKD\D�

WDPSDN"�

��� %DWDVDQ�0DVDODK�

$GDSXQ�EDWDVDQ�PDVDODK�GDUL�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW��
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�� 3HQHPSDWDQ�DQWDUD�DFFHVV�SRLQW�GHQJDQ�WHUPLQDO�HTXLSPHQW�GLODNXNDQ�GHQJDQ�

OLQH�RI�VLJKW�

�� 6XPEHU�FDKD\D�\DQJ�GLJXQDNDQ�DGDODK�/('��

�� ,QIRUPDVL�\DQJ�GLNLULP�EHUXSD�WHNV��

�� 'LWHUDSNDQ�GLGDODP�UXDQJDQ��LQGRRU���

�� 6LPXODVL�\DQJ�GLWHUDSNDQ�GDODP�NRQGLVL�WHWDS�WLGDN�EHUJHUDN��

��� 0HWRGRORJL�

$GDSXQ�PHWRGRORJL�SDGD�SHQHOLWLDQ�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW��

�� 6WXGL�/LWHUDWXU

6WXGL� OLWHUDWXU� GLODNXNDQ� JXQD� PHQFDUL� GDQ� PHPSHODMDUL� GDVDU� WHRUL� XQWXN�

PHQ\HOHVDLNDQ�SUR\HN�DNKLU� LQL��%HEHUDSD�OLWHUDWXU�OLWHUDWXU�\DQJ�GLJXQDNDQ�ROHK�

SHQXOLV� GDODP� SHUDQFDQJDQ� SUR\HN� DNKLU� LQL� DQWDUD� ODLQ� \DLWX� EHUDVDO� GDUL� EXNX��

MXUQDO��GDQ�LQIRUPDVL�ODLQ�PHQJHQDL�/L)L��

�� 3HUDQFDQJDQ�GDQ�6SHVLILNDVL�

3DGD�WDKDS�LQL�GLODNXNDQ�SHUDQFDQJDQ�GDQ�PHQFDUL�VSHVLILNDVL�XQWXN�DODW�\DQJ�

DNDQ� GLEXDW�� 3DGD� WDKDS� LQL� GLKDUDSNDQ� GDSDW�PHQHPXNDQ� JDPEDUDQ� FDUD� NHUMD�

VLVWHP�GDUL�DODW�WHUVHEXW�GDQ�PHPSHUROHK�VSHVLILNDVL�\DQJ�WHSDW���

�� 3HPEXDWDQ�VLVWHP�

3DGD� WDKDS� LQL� GLODNXNDQ� SHPEXDWDQ� VLVWHP� EHUGDVDUNDQ� KDVLO� SDGD� WDKDS�

SHUDQFDQJDQ� GDQ� VSHVLILNDVL� \DQJ� WHODK� GLODNXNDQ�� +DVLO� \DQJ� GLKDUDSNDQ� SDGD�

WDKDS�LQL�\DLWX�DGDODK�PHPSHUROHK�EHUEDJDL�GDWD�GDUL�VLVWHP�\DQJ�WHODK�GLEXDW��

�� 3HQJXMLDQ�GDQ�DQDOLVLV�

3DGD�WDKDSDQ�LQL�GLODNXNDQ�SHQJXMLDQ�DNKLU�SDGD�VLVWHP�\DQJ�WHODK�GLEXDW��+DVLO�

\DQJ�GLKDUDSNDQ�SDGD�WDKDSDQ�LQL�DGDODK�VLVWHP�\DQJ�GLEXDW�EHUIXQJVL�GHQJDQ�EDLN�

GDQ�GDSDW�GLLPSOHPHQWDVLNDQ�VHVXDL�GHQJDQ�WDUJHW�EDWDVDQ�\DQJ�WHODK�GLWHQWXNDQ��

��� 6LVWHPDWLND�3HQXOLVDQ�

'DODP�SHQXOLVDQ�SUR\HN�DNKLU�LQL�WHUGLUL�DWDV�OLPD�EDE��GHQJDQ�NHWHUDQJDQ�VHEDJDL�

EHULNXW��
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3DGD�EDE�LQL�PHPEDKDV�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ�GDQ�PDQIDDW��UXPXVDQ�

PDVDODK��EDWDVDQ�PDVDODK�GDQ�PHWRGRORJL��
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3DGD�EDE� LQL� EHULVL�PHQJHQDL� GDVDU� WHRUL�\DQJ�DNDQ�PHQMDGL� ODQGDVDQ�GDUL�

SHQXOLV�GDODP�3HUDQFDQJDQ�/LJW�)LGHOLW\�%HUEDVLV�5DVSEHUU\�3,�GHQJDQ�/('�

$UUD\�VHEDJDL�$FFHVV�3RLQW�

%$%�,,,�����3(5$1&$1*$1�6,67(0�'$1�,03/(0(17$6,�

3DGD� EDE� LQL� EHULVL� PHQJHQDL� /DQJNDK�ODQJNDK� SHUDQFDQJDQ� VLVWHP� GDQ�

LPSOHPHQWDVL�GDUL�SUR\HN�DNKLU�

%$%�,9�����6,08/$6,�'$1�$1$/,6,6�

3DGD�EDE�LQL�PHPEDKDV�WHQWDQJ�VLPXODVL�GDQ�DQDOLVLV�GDUL�SHUHQFDQDDQ�VLVWHP��

%$%�9�������3(18783�

3DGD�EDE�LQL�PHPEDKDV�PHQJHQDL�NHVLPSXODQ�GDUL�SHQJHUMDDQ�SUR\HN�DNKLU�

GDQ�EHUEDJDL�VDUDQ�XQWXN�SHPEDFD�\DQJ�DNDQ�PHQJDPELO�SHQHOLWLDQ�GHQJDQ�

WRSLN�\DQJ�VDPD�


