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���� /DWDU��HODNDQJ�

.RWD�FHUGDV�PHUXSDNDQ�WDUJHW�SHPHULQWDK�NRWD�0DQDGR��DQJ�KDUXV�GL�FDSDL�

SDGD�WDKXQ������QDQWL��XQWXN�PHQMDGLNDQ�NRWD�0DQDGR�VHEDJDL�NRWD�FHUGDV�PDND�

SHPHULQWDK� KDUXV� PHPSHUKLWXQJNDQ� VHPXD� DVSHN�DVSHN� �DQJ� PHPLOLNL� SHUDQDQ�

SHQWLQJ�XQWXN�PHQXQMDQJ�WHUFDSDLQ�D�0DQDGR�NRWD�FHUGDV��VHODLQ�LWX�NRWD�0DQDGR�

KDUXV�PHQHUDSNDQ�WHNQRORJL�GDODP�VHWLDS�DVSHN�DVSHN�SHQGXNXQJ�WHUVHEXW��GLPDQD�

WHNQRORJL� WHUVHEXW� GDSDW� PHPSHUPXGDK� DWDX� PHQ�HOHVDLNDQ�PDVDODK� �DQJ� DGD��

6DODK�VDWX�DVSHN�SHQWLQJ��DQJ�KDUXV�GLSHUKDWLNDQ�DGDODK�VDUDQD�DQJNXWDQ�XPXP��

SHUDQDQ� VDUDQD� DQJNXWDQ� XPXP� VDQJDW� SHQWLQJ� GDODP� PHQXQMDQJ� NHODQFDUDQ�

DNWLYLWDV� PDV�DUDNDW� VHWLDS� KDUL�� 6HEDJDL� VDODK� VDWX� DVSHN� SHQWLQJ�� DODQJNDK�

EDLNQ�D� DQJNXWDQ� XPXP� VHEDJDL� VDUDQD� SHQ�HGLD� WUDQVSRUWDVL� PDVDO� GDSDW�

PHPEHULNDQ� LQIRUPDVL� �DQJ� MHODV� PHQJHQDL� SRVLVL� DQJNXWDQ� XPXP�� MXPODK�

SHQXPSDQJ�DQJNXWDQ�XPXP��DQJ�VHGDQJ�EHUDGD�GL�GDODP�VHEXDK�DQJNXWDQ�XPXP�

VHUWD� SHUNLUDDQ� ZDNWX� �DQJ� KDUXV� GLWHPSXK� DQJNXWDQ� XPXP� NH� ORNDVL� FDORQ�

SHQXPSDQJ�EHUDGD��'HQJDQ�DGDQ�D�LQIRUPDVL�LQL�DNDQ�VDQJDW�PHPEDQWX�SHQJJXQD�

DQJNXWDQ� XPXP� GDODP� NHJLDWDQ� VHKDUL�KDUL�� VHEDOLNQ�D� GHQJDQ� WLGDN� DGDQ�D�

LQIRUPDVL�LQL�PDND�SHQJJXQD�DQJNXWDQ�XPXP�KDUXV�PHQXQJJX�DQJNXWDQ�XPXP�GL�

GHSDQ�MDODQ�WDQSD�DGDQ�D�LQIRUPDVL��DQJ�MHODV�PHQJHQDL�DQJNXWDQ�XPXP�WHUVHEXW��

$NLEDWQ�D��SHQJJXQD�DQJNXWDQ�XPXP�PHPEXWXKNDQ�ZDNWX��DQJ�OHELK�ODPD�XQWXN�

PHQGDSDWNDQ� DQJNXWDQ� XPXP�� 6HODLQ� LWX� MXJD�� VHEDLNQ�D� SHQJHPXGL� DQJNXWDQ�

XPXP�MXJD�PHQGDSDWNDQ�LQIRUPDVL�PHQJHQDL�ORNDVL�GLPDQD�FDORQ�SHQXPSDQJ�LWX�

EHUDGD�GDQ�MXPODK�FDORQ�SHQXPSDQJ��DQJ�DGD�GLORNDVL�WHUVHEXW��'DWD�GDWD�WHUVHEXW�

GLNDWDNDQ�SHQWLQJ�NDUHQD�GL�NRWD�0DQDGR�VHQGLUL� WHUGDSDW�NHELDVDDQ��DQJ�VHULQJ�

GLODNXNDQ�ROHK�SHQJHPXGL�DQJNXWDQ�XPXP���DLWX�PDQJNDO�GLVHEXDK�WHPSDW�XQWXN�

PHQGDSDWNDQ�SHQXPSDQJ���DQJ� MXJD�GDSDW�PHPEHULNDQ�NHUXJLDQ�EDJL�SHQJJXQD�

DQJNXWDQ�XPXP�MLND�KDUXV�PHQXQJJX�WHUODOX�ODPD��2OHK�NDUHQD�LWX�LQIRUPDVL�LWX�

VDQJDW�GLEXWXKNDQ�ROHK�SHQJHPXGL�GDQ�SHQXPSDQJ��
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8QWXN�PHQMDZDE� SHUPDVDODKDQ� WHUVHEXW��PDND�GLEXWXKNDQ� VHEXDK�VLVWHP�

GLPDQD��VLVWHP�WHUVHEXW�PDPSX�PHPEHULNDQ�LQIRUPDVL�PHQJHQDL�ORNDVL�DQJNXWDQ�

XPXP�� MXPODK� SHQXPSDQJ� �DQJ� DGD� GDODP� DQJNXWDQ� XPXP� NHSDGD� SHQJJXQD�

DQJNXWDQ�XPXP�VHUWD�ORNDVL�FDORQ�SHQXPSDQJ�GDQ�MXPODK�FDORQ�SHQXPSDQJ��DQJ�

DGD�GL�ORNDVL�WHUVHEXW�NHSDGD�SHQJHPXGL�DQJNXWDQ�XPXP�VHFDUD�UHDO�WLPH��8QWXN�

PHQHPXNDQ���PHQDPSLONDQ�ORNDVL�DQJNXWDQ�XPXP�VLVWHP�LQL�PHPEXWXKNDQ�*36�

VHEDJDL�PHGLD�QDYLJDVL��SHUDQJNDW�OXQDN�XWDPD��DQJ�GLJXQDNDQ�DGDODK�0RQJR'%��

([SUHVV�-V��5HDFW�-V��1RGH�-V�GDQ�*RRJOH�0DSV�VHEDJDL�SHQ�HGLD�SHWD�HOHNWURQLN�

.RWD�0DQDGR��6LVWHP�LQL�DNDQ�PHPXGDKNDQ�FDORQ�SHQXPSDQJ�XQWXN�PHQGDSDWNDQ�

LQIRUPDVL� DQJNXWDQ� XPXP� VHVXDL� GHQJDQ� ZDNWX� �DQJ� GLLQJLQNDQ� GDQ� EDJL�

SHQJHPXGL�DQJNXWDQ�XPXP�GDODP�PHQGDSDWNDQ�LQIRUPDVL�FDORQ�SHQXPSDQJ��

�

���� 3HUXPXVDQ�0DVDODK�

%HUGDVDUNDQ�ODWDU�EHODNDQJ�PDVDODK�GL�DWDV��PDND�SHUPDVDODKDQ��DQJ�DNDQ�

GLEDKDV� �DLWX� EDJDLPDQD� �0HPEXDW� VHEXDK� VLVWHP� �DQJ� GDSDW� PHPEHULNDQ�

LQIRUPDVL� PHQJHQDL� ORNDVL� DQJNXWDQ� XPXP�� MXPODK� SHQXPSDQJ� �DQJ� EHUDGD�

GLGDODP�DQJNXWDQ�XPXP�� ORNDVL� FDORQ�SHQXPSDQJ� GDQ� MXPODK�FDORQ�SHQXPSDQJ�

�DQJ�EHUDGD�GL�ORNDVL�WHUVHEXW�VHFDUD�UHDO�WLPH�"���

��

���� 7XMXDQ�

$GDSXQ� WXMXDQ� GDUL� SHQHOLWLDQ� LQL� �DLWX� PHPEXDW� VLVWHP� LQIRUPDVL� �DQJ�

GDSDW� PHPEHULNDQ� LQIRUPDVL� NHSDGD� SHQJJXQDQ�D� PHQJHQDL� ORNDVL� DQJNXWDQ�

XPXP�� MXPODK� SHQXPSDQJ� �DQJ� EHUDGD� GL� GDODP� DQJNXWDQ� XPXP�� ORNDVL� FDORQ�

SHPXPSDQJ�VHUWD�MXPODK�FDORQ�SHQXPSDQJ��DQJ�EHUDGD�GL� ORNDVL�WHUVHEXW�VHFDUD�

UHDO�WLPH��

�

���� 0DQIDDW�

��� %DJL� NRWD� 0DQDGR�� KDVLO� SHQHOLWLDQ� LQL� GDSDW� PHPEDQWX� XQWXN�

PHQXQMDQJ�NHEHUKDVLODQ�YLVL�NRWD�0DQDGR��DLWX��0DQDGR�.RWD�&HUGDV�

�������
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��� %DJL� FDORQ� SHQXPSDQJ�� FDORQ� SHQXPSDQJ� GDSDW� GHQJDQ� PXGDK�

PHQGDSDWNDQ�LQIRUPDVL�PHQJHQDL�DQJNXWDQ�XPXP�VHVXDL�GHQJDQ�ZDNWX�

�DQJ�GL�LQJLQNDQ��

��� %DJL� SHQJHPXGL� DQJNXWDQ� XPXP�� SHQJHPXGL� DQJNXWDQ� XPXP� GDSDW�

GHQJDQ�PXGDK�PHQGDSDWNDQ�LQIRUPDVL�ORNDVL�FDORQ�SHQXPSDQJ��

��� %DJL�SHQXOLV��SHQXOLV�PDPSX�PHQHUDSNDQ�LOPX��DQJ�SHQXOLV�GDSDWNDQ�

VHODPD�EHODMDU�GL�3ROLWHNQLN�1HJHUL�0DQDGR��6HUWD�SHQXOLV�PHQGDSDWNDQ�

SHQJHWDKXDQ�WHQWDQJ�EDJDLPDQD�PHPEDQJXQ�VHEXDK�VLVWHP�UHDO�WLPH��

�

���� �DWDVDQ�0DVDODK�

$GDSXQ�EDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK��

��� 3HWD�PHQJJXQDNDQ�*RRJOH�0DSV��

��� 6LVWHP� GDSDW� GLJXQDNDQ� SDGD� VPDUWSKRQH� DWDX� 3&� �DQJ� PHPSXQ�DL�

*36���OREDO��RVLWLRQLQJ���VWHP���

��� 6LVWHP� LQL� EHUIXQJVL� XQWXN� PHPEHULNDQ� LQIRUPDVL� PHQJHQDL� ORNDVL�

DQJNXWDQ�XPXP�GDQ�LQIRUPDVL�PHQJHQDL�MXPODK�SHQXPSDQJ��DQJ�DGD�

GL� DQJNXWDQ� XPXP� �XQWXN� SHQXPSDQJ��� 6HUWD� PHPEHULNDQ� LQIRUPDVL�

ORNDVL�FDORQ�SHQXPSDQJ�GDQ�MXPODK�FDORQ�SHQXPSDQJ�GL�ORNDVL�WHUVHEXW�

�XQWXN�SHQJHPXGL���

�

���� 6LVWHPDWLND�3HQXOLVDQ�

'DODP�SHQXOLVDQ�SHQHOLWLDQ�LQL��WHUGLUL�GDUL���EDJLDQ��DLWX��

����,�� 3(1���8/8�1�

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

PDVDODK�� WXMXDQ� SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� EDWDVDQ�

PDVDODK�GDQ�VLVWHPDWLND�SHQXOLVDQ��

�

� ����,,� 7,1-�8�1�3867�.��

7LQMDXDQ�SXVWDND�EHULVL�WHRUL��WHPXDQ�GDQ�OLWHUDWXU�SHQHOLWLDQ�

VHMHQLV� �DQJ� WHODK� GLODNXNDQ� GDUL� EHUEDJDL� UHIHUHQVL� �DQJ�
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UHOHYDQ��7LQMDXDQ�SXVWDND�GL�GDODPQ�D�PHQJXUDLNDQ�NDMLDQ�

SXVWDND�GDQ�GDVDU�WHRUL��DQJ�EHUNDLWDQ�GHQJDQ�SHQHOLWLDQ��

�

� ����,,,� 0(72�2/2�,�

3DGD� EDE� LQL� PHPEDKDV� PHQJHQDL� WHPSDW� GDQ� ZDNWX�

SHQHOLWLDQ��DODW�GDQ�EDKDQ��DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ��

SURVHGXU�SURVHGXU� SHQHOLWLDQ� �PHWRGH� GDQ� MHQLV� SHQHOLWLDQ��

NHUDQJND� NRQVHSWXDQ� SHUDQFDQJDQ�� UHQFDQD� SHQJXMLDQ��

DQDOLVLV�GDWD��MDGZDO�NHJLDWDQ�GDQ�SHUDQFDQJDQ�SHPELD�DDQ�
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