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��� /DWDU�%HODNDQJ

3HUWDPEDQJDQ� PLQHUDO� GDQ� EDWX� EDUD� �PLQHUED�� DGDODK� VDODK� VDWX� MHQLV�

SHUWDPEDQJDQ�\DQJ�GLNHOROD�ROHK�'LQDV�(QHUJL�GDQ�6XPEHU�'D\D�0LQHUDO��(6'0��

GL EDZDK� .HPHQWHULDQ� (6'0�� 6XPDWUD� %DUDW� DGDODK� VDODK� VDWX� SURYLQVL� \DQJ�

PHPLOLNL� NDWHJRUL� SHQDPEDQJDQ� PLQHUED� 6DODK� VDWX� 'DHUDK� 7LQJNDW� ,,� \DQJ�

PHPLOLNL�EDQ\DN�SHQDPEDQJ�PLQHUED�DGDODK�.RWD�6DZDKOXQWR�

.RWD�6DZDKOXQWR�SHUQDK�GLNHQDO�VHEDJDL�NRWD�SHQJKDVLO�EDWX�EDUD�WHUEHVDU�GL�

,QGRQHVLD��.RWD�LQL�DGDODK�VDODK�VDWX�NRWD�GL�3URYLQVL�6XPDWHUD�%DUDW��,QGRQHVLD��

.RWD� \DQJ� WHUOHWDN� ��� NP� VHEHODK� WLPXU� ODXW� NRWD� 3DGDQJ� LQL� GLNHOLOLQJL� ROHK� ��

NDEXSDWHQ�GL�6XPDWHUD�%DUDW��\DLWX��.DEXSDWHQ�7DQDK�'DWDU��.DEXSDWHQ�6RORN��GDQ�

.DEXSDWHQ�6LMXQMXQJ��.RWD�6DZDKOXQWR�PHUXSDNDQ�NRWD�WHUOXDV�NHGXD�GL�3URYLQVL�

6XPDWHUD� %DUDW� GHQJDQ� OXDV� ������� NPð� \DQJ� WHUGLUL� GDUL� �� NHFDPDWDQ� GHQJDQ�

MXPODK�SHQGXGXN��������MLZD�SDGD�WDKXQ�������%36��������

6HEDJDLPDQD� GLNHQDO� VHFDUD� OXDV�� NRPRGLWDV� SHUWDPEDQJDQ� GL� .RWD�

6DZDKOXQWR�PD\RULWDV�DGDODK�EDWX�EDUD��6HEDJLDQ�EHVDU�NRPRGLWDV�GL�GDIWDU� ,]LQ�

8VDKD� 3HUWDPEDQJDQ� �,83�� \DQJ� SHQXOLV� GDSDWNDQ� GDUL� 3HUWDPEDQJDQ�� ,QGXVWUL��

3HUGDJDQJDQ��.RSHUDVL��GDQ�7HQDJD�.HUMD�.RWD�6DZDKOXQWR��'LVSHULQGDJNRSQDNHU�

6DZDKOXQWR��VHUWD�'LQDV�(QHUJL�GDQ�6XPEHU�'D\D�0LQHUDO�3URYLQVL�6XPDWHUD�%DUDW�

�'(6'0�6XPEDU��DGDODK�EDWX�EDUD�

3DGD� VLVWHP� SHUWDPEDQJDQ� \DQJ� VHGDQJ� EHUMDODQ� WHUGDSDW� EHEHUDSD�

SHUPDVDODKDQ� GDODP� SURVHV� SHODNVDQDDQ\D�� +DO� LQL� GLGDSDWNDQ� GDUL� KDVLO�

ZDZDQFDUD�GDQ�REVHUYDVL� ODQJVXQJ� \DQJ�GLODNXNDQ�SDGD� WDQJJDO � -DQXDUL �����

GHQJDQ� .HSDOD� %LGDQJ�0LQHUDO� GDQ� %DWX� EDUD� '(6'0� 6XPEDU�� 3HUPDVDODKDQ�

WHUVHEXW�DGDODK�VHSHUWL�SURVHV�DGPLQLVWUDVL�PDQDMHPHQ�,83�PDVLK�GLODNXNDQ�VHFDUD�

PDQXDO�\DQJ�EHOXP�WHUNRPSXWHULVDVL�GDQ�WHULQWHJUDVL�GHQJDQ�EDLN� 'HQJDQ�DGDQ\D�

SHUPDVDODKDQ� WHUVHEXW� GDSDW PHQLPEXONDQ� GDPSDN� QHJDWLI� WHUKDGDS� DNWRU�DNWRU�

\DQJ� EHUSHUDQ� GDODP� VLVWHP� PDQDMHPHQ� ,83 PLQHUED� VHSHUWL� SHPHULQWDK WLGDN�

GDSDW� ODQJVXQJ� PHQJHWDKXL� VLDSD� VDMD� SHPHJDQJ� ,83 PLQHUED� GDQ� SURVHV�
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SHQJHOXDUDQ�NHSXWXVDQ�\DQJ�OHELK�ODPD��VHPHQWDUD�SHPHULQWDK�SXVDW�PHQJKHQGDNL�

SURVHV�SHQJHOXDUDQ�L]LQ�\DQJ�FHSDW��+DO�LQL�WLGDN�WHUOHSDV�GDUL�ODPDQ\D�SURVHV�\DQJ�

VHODPD� LQL� GLODNXNDNDQ� VHFDUD� PDQXDO� 'DUL� SHUPDVDODKDQ�SHUPDVDODKDQ� \DQJ�

WHUMDGL�SDGD� VLVWHP� ,83�PLQHUED PDND�GLSHUOXNDQ� VHEXDK� VLVWHP� LQIRUPDVL�\DQJ�

GDSDW� PHQDQJDQL PDVDODK� WHUVHEXW�� 0DND�� SHUOX� GLEDQJXQ� VLVWHP� LQYHQWDULVDVL�

SHUWDPEDQJDQ�PLQHUDO�GDQ�EDWX�EDUD�\DQJ�VHVXDL�GHQJDQ�,83��

3HPEDQJXQDQ�VLVWHP�LQL�GLKDUDSNDQ�GDSDW�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�

WHUMDGL�SDGD�SURVHV�SHODNVDQDDQ�GDQ�PDQDMHPHQ�,83 GL�6XPDWHUD�%DUDW��%HEHUDSD�

SHQHOLWLDQ� \DQJ� WHUNDLW� XQWXN� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� WHUVHEXW�� 3HUWDPD��

SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� ,GD� $\X� (OLQJ� 3XUQDPD� 6DUL GHQJDQ� MXGXO�

.HZHQDQJDQ�3HPHULQWDK�'DHUDK�GDODP�3HQJHORODDQ�,]LQ�8VDKD�3HUWDPEDQJDQ�GL�

.DEXSDWHQ�0LQDKDVD�8WDUD��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�EDJDLPDQD�

NHZHQDQJDQ� SHPHULQWDK� GDHUDK� GDODP� SHQJHORODDQ� ,83� GDQ� KDPEDWDQ� \DQJ�

GLKDGDSL�EHUNDLWDQ�GHQJDQ�SHQJHORODDQ�,83�GDQ�KXEXQJDQQ\D�GHQJDQ�PDQIDDW�DWDX�

NRQWULEXVLQ\D� EDJL� GDHUDK�� �6DUL�� -XQL� ������� � 3HQXOLV�PHPDQIDDWNDQ� GDWD� SDGD�

SHQHOLWLDQ� LQL� VHEDJDL� SDQGXDQ� SHQJHWDKXDQ� GDVDU� KXNXP� SHUWDPEDQJDQ� GL�

,QGRQHVLD�

3HQHOLWLDQ�VHODQMXWQ\D�GLODNXNDQ�ROHK 1XUPL GHQJDQ� MXGXO�$SOLNDVL�6LVWHP�

,QIRUPDVL�3HQJHORODDQ�	�3HQJHQGDOLDQ�3HQJXUXVDQ ,]LQ�8VDKD�3HUGDJDQJDQ�8VDKD�

0LNUR��.HFLO�GDQ�0HQHQJDK��80.0�� 3HQHOLWLDQ� LQL�PHPEDKDV� WHQWDQJ�VLVWHP�

LQIRUPDVL� SHQJHORODDQ� GDQ� SHQJHQGDOLDQ� SHQJXUXVDQ� L]LQ� XVDKD� SHUGDQDQJDQ�

80.0� GL� 'LQDV� 3HULQGXVWULDQ� 'DQ� 3HUGDJDQJDQ 3URYLQVL� 6XPDWHUD� %DUDW GDQ�

PHQJKDVLONDQ�ODSRUDQ�6XUDW�,]LQ�8VDKD 3HUGDJDQJDQ �6,83� 80.0��ODSRUDQ�PDVD

EHUODNX�6,83� ODSRUDQ�NDWHJRUL� XVDKD�GDQ� ODSRUDQ NDUWX�NHQGDOL�� �1XUPL���������

3HQXOLV�PHPDQIDDWNDQ�SHQHWOLDQ�LQL�VHEDJDL�SDQGXDQ�SHPEXDWDQ�DSOLNDVL \DQJ�WXUXW�

GLWDPEDKNDQ�GL�SHQHOLWLDQ�SHQXOLV�

3HQHOLWLDQ� VHODQMXWQ\D� GLODNXNDQ� ROHK� )DGKLODK� 5DKPDQ� GHQJDQ� MXGXO�

$SOLNDVL�GDQ�3HPDQIDDWDQ�$SOLNDVL�$SOLNDVL�*LV�%HUEDVLV�:HE��:HE*,6��8QWXN�

2SWLPDOLVDVL�3RWHQVL�.DZDVDQ�3HUWDPEDQJDQ�0LQHUDO�1RQ�/RJDP�GDQ�%DWXDQ�GL�

.DEXSDWHQ�'RQJJDOD�3URYLQVL�6XODZHVL�7HQJDK��3HQHOLWLDQ�LQL�EHUIRNXV�PHPEXDW�

VHEXDK� DSOLNDVL� :HE*,6� \DQJ� PHQ\DMLNDQ� LQIRUPDVL� SRWHQVL� NDZDVDQ�
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SHUWDPEDQJDQ�PLQHUDO�QRQ�ORJDP�GDQ�EDWXDQ�GDODP�EHQWXN�YLVXDO�JDPEDU�GDQ�GDWD��

$SOLNDVL� \DQJ� GLEDQJXQ� EHUEDVLV� ZHEVLWH�� PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ�

3+3�� -DYDVFULSW�� 0HQJJXQDNDQ� PHWRGH� :DWHUIDOO� XQWXN� WDKDSDQ� UHND\DVD�

�5DKPDQ�� HW� DO��� ����� 3HQXOLV� DNDQ PHQJJXQDNDQ PHWRGH� :DWHUIDOO�� EDKDVD�

SHPURJUDPDQ�3+3� -DYD6FULSW�

3HQHOLWLDQ�VHODQMXWQ\D�GLODNXNDQ�ROHK�+HULDGL�GHQJDQ�MXGXO�$SOLNDVL�6LVWHP�

,QIRUPDVL�*HRJUDILV�3HPHWDDQ�.DZDVDQ�3HUWDPEDQJDQ�7LPDK�%HUEDVLV�:HE�6WXGL�

.DVXV�GL�'LQDV�3HUWDPEDQJDQ�GDQ�(QHUJL�.DEXSDWHQ�%DQJND�7HQJDK��3HQHOLWLDQ�

LQL� EHUWXMXDQ� PHPEXDW� DSOLNDVL� \DQJ� DNDQ� PHPEHUL� NHPXGDKDQ� PHQJDNVHV�

LQIRUPDVL�SHUWDPEDQJDQ��0HQJJXQDNDQ�PHWRGH�REVHUYDVL�\DLWX�SHQJXPSXODQ�GDWD�

GDUL� VWXGL� OLWHUDWXU� VHUWD� ZDZDQFDUD�� 3HQJRODKDQ� GDWD� GDQ� HGLWLQJ� SHWD�� GLRODK�

PHQJJXQDNDQ� 6RIZDUH� 4XDQWXP�*,6� ������ /LVERD� �+HULDGL� 	�:DK\XQLQJVLK��

����� 3HQXOLV� PHQJJXQDNDQ� PHWRGH� SHQJXPSXODQ� GDWD� SDGD� SHQHOLWLDQ�

PHQJJXQDNDQ�WHNQLN�REVHUYDVL��ZDZDQFDUD�GDQ�VWXGL�OLWHUDWXU�

'DUL� XUDLDQ� GLDWDV�� SHUEHGDDQ� DQWDUD� VLVWHP� \DQJ� GLEDQJXQ� GHQJDQ� VLVWHP�

SDGD� SHQHOLWLDQ� VHEHOXPQ\D� DGDODK� NHKDGLUDQ VLVWHP� OHELK� EDLN� \DQJ�PHPEDQWX�

SHPHJDQJ� NHELMDNDQ� XQWXN� PHQJKDVLONDQ� NHSXWXVDQ� WHSDW�� 3DGD� SHQHOLWLDQ� LQL�

GLWDPEDKNDQ� ILWXU�ILWXU� WHUVHEXW� EHVHUWD� EHEHUDSD� ILWXU� GDUL� VLVWHP�\DQJ� DGD� GDQ�

VXGDK� GLWHOLWL� VHEHOXPQ\D�� 2OHK� NDUHQD� LWX�� GHQJDQ� GLEDQJXQQ\D� VLVWHP� LQL�

GLKDUDSNDQ� GDSDW� PHQGXNXQJ� HILVLHQVL� GDQ� HIHNWLILWDV� LQYHQWDULVDVL� GDHUDK�

SHUWDPEDQJDQ�PLQHUDO�GDQ�EDWX�EDUD�EHUEDVLV�ZHEVLWH VHKLQJJD�GDSDW�PHQLQJNDWNDQ�

NXDOLWDV�SHOD\DQDQ�NHSDGD�WHUKDGDS�DNWRU�DNWRU�\DQJ�WHUOLEDW�GL�GDODP�VLVWHP�

%HUGDVDUNDQ�ODWDU�EHODNDQJ�GDQ�SHUPDVDODKDQ�\DQJ�WHODK�GLSDSDUNDQ�EHVHUWD�

SHQHOLWLDQ�SHQHOLWLDQ�WHUNDLW�GHQJDQ�SHUPDVDODKDQ�GLDWDV��PDND�SHQXOLV�PHODNXNDQ�

SHQHOLWLDQ� XQWXN�PHPEDQJXQ� VHEXDK� VLVWHP� LQYHQWDULVDVL� EHUEDVLV�ZHEVLWH \DQJ�

PDPSX�PHQMDGL� VROXVL� WHUKDGDS�PDVDODK�PDVDODK� \DQJ� WHUMDGL�SDGD� VLVWHP�\DQJ�

VHGDQJ� EHUMDODQ� SDGD� REMHN� \DQJ� GL� WHOLWL� GHQJDQ� MXGXO� ,QYHQWDULVDVL� 'DHUDK�

3HUWDPEDQJDQ�0LQHUDO�GDQ�%DWX�%DUD�%HUEDVLV�:HEVLWH�
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��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� XUDLDQ� ODWDU� EHODNDQJ� GLDWDV��PDND� GLUXPXVNDQ�PDVDODK� SDGD�

SHQHOLWLDQ� LQL� \DLWX� EDJDLPDQD�PHUDQFDQJ� GDQ�PHPEDQJXQ VLVWHP� LQYHQWDULVDVL�

GDHUDK�SHUWDPEDQJDQ�PLQHUDO�GDQ�EDWXEDUD�EHUEDVLV�ZHEVLWH�

��� %DWDVDQ�0DVDODK

%HUGDVDUNDQ� UXPXVDQ�PDVDODK�PDND� SHQXOLV�PHPEHULNDQ� EDWDVDQ�PDVDODK�

VHEDJDL�EHULNXW�

�� -HQLV�NRPRGLWDV�WDPEDQJ�PLQHUDO�GDQ�EDWX�EDUD�\DQJ�DGD�GL�NRWD�6DZDKOXQWR�

DGDODK� \DQJ� WHUPDVXN� SDGD� SHQHOLWLDQ� LQL� DGDODK� DQGHVLW�� EDWXDQ� �JDPSLQJ���

EDWX�EDUD��GDQ�PLQHUDO�QRQ�ORJDP��JDPSLQJ��

�� /RNDVL�\DQJ�PHQMDGL�WHPSDW�SHQJDPELODQ�GDWD�DGDODK�6XPDWHUD�%DUDW�

�� 'DWD� \DQJ� GLJXQDNDQ� DGDODK� GDWD� \DQJ� GLSHUROHK� GDUL� 'LQDV� 3HUWDPEDQJDQ�

,QGXVWULDQ�� 3HUGDQJDQ�� .RSHUDVL�� GDQ� 7HQDJD� .HUMD� �'LVSHULQGDJNRSQDNHU��

.RWD� 6DZDKOXQWR� VHUWD� 'LQDV� (QHUJL� GDQ� 6XPEHU� 'D\D�0LQHUDO� �'(6'0��

3URYLQVL�6XPDWHUD�%DUDW�WDKXQ������

�� 3HWD�GDVDU�\DQJ�GLJXQDNDQ�DGDODK�*RRJOH�0DSV�

�� 3HQJXMLDQ� DSOLNDVL� GLODNXNDQ� GHQJDQ� PHPHULNVD� NHWHUVHGLDDQ� IXQJVLRQDO�

EHUGDVDUNDQ�SHUDQFDQJDQ�VLVWHP�GDQ�NHVHVXDLDQ�DQWDUD�VLVWHP�LQIRUPDVL�SDGD�

DSOLNDVL�\DQJ�GLEDQJXQ�GHQJDQ�VLVWHP�\DQJ�VHGDQJ�EHUMDODQ�VDDW�SHQHOLWLDQ�LQL�

GLODNXNDQ���

�� 'DWDEDVH� \DQJ� GLJXQDNDQ� GDODP� SHPEDQJXQDQ� DSOLNDVL� ZHE DGDODK�

3RVWJUH64/ GDQ�3RVW*,6�

��� 7XMXDQ�3HQHOLWLDQ

7XMXDQ�SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHPEDQJXQ�VLVWHP�LQYHQWDULVDVL�GDHUDK�

SHUWDPEDQJDQ�PLQHUDO�GDQ�EDWX�EDUD�EHUEDVLV�ZHEVLWH�

��� 0DQIDDW�3HQHOLWLDQ

0DQIDDW�\DQJ�GLKDUDSNDQ�GDODP�VLVWHP� LQYHQWDULVDVL�GDHUDK�SHUWDPEDQJDQ�

PLQHUDO� GDQ� EDWX� EDUD� EHUEDVLV�ZHEVLWH� LQL� DGDODK�PHPXGDKNDQ� GDQ� SHPHULQWDK�

XQWXN� PHQJHWDKXL� DUHD� L]LQ� XVDKD� SHUWDPEDQJDQ� GDQ� SHQGDWDDQ� SHUWDPEDQJDQ�

PLQHUDO�GDQ�EDWX�EDUD�
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��� 6LVWHPDWLND�3HQXOLVDQ

3HQXOLVDQ�WXJDV�DNKLU�LQL�PHPLOLNL�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�EHULNXW�

%$%�, 3(1'$+8/8$1

%DE� LQL�PHQMHODVNDQ� WHQWDQJ� ODWDU� EHODNDQJ�� UXPXVDQ�PDVDODK��

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

GDQ�VLVWHPDWLND�SHQXOLVDQ�

%$%�,, 7,1-$8$1�3867$.$

%DE�LQL�PHQMHODVNDQ�WHQWDQJ�NDMLDQ�NDMLDQ�OLWHUDWXU�\DQJ�PHQMDGL�

GDVDU�SHQJHWDKXDQ�\DQJ�GLJXQDNDQ�XQWXN�PHQXQMDQJ�SHQHOLWLDQ�

WXJDV�DNKLU�\DQJ�GLVHVXDLNDQ�GHQJDQ�SHUPDVDODKDQ�

%$%�,,, 0(72'(�3(1(/,7,$1

%DE� LQL� EHULVL� SHQMHODVDQ� PHQJHQDL� REMHN� NDMLDQ�� ORNDVL�

SHQHOLWLDQ�� MDGZDO� SHQHOLWLDQ�� PHWRGH� SHQJXPSXODQ� GDWD�� GDQ�

PHWRGH�\DQJ�GLJXQDNDQ�GDODP�SHPEDQJXQDQ�DSOLNDVL�VHUWD�WHNQLN�

GDODP�SHQJXMLDQ�VLVWHP�

%$%�,9 $1$/,6,6�'$1�3(5$1&$1*$1

%DE�LQL�PHQMHODVNDQ�PHQJHQDL�DQDOLVLV�GDQ�UDQFDQJDQ VLVWHP�GDUL�

VLVWHP� \DQJ� GLEDQJXQ� SHQXOLV�� $GDSXQ� EDE� LQL� EHULVLNDQ�

PHQJHQDL�DQDOLVLV�NHEXWXKDQ�GDQ�SHUDQFDQJDQ�VLVWHP�

%$%�9 ,03/(0(17$6,�'$1�3(1*8-,$1

%DE� LQL� PHQMHODVNDQ� PHQJHQDL� LPSOHPHQWDVL� GDQ� SHQJXMLDQ�

VLVWHP� SDGD� VLVWHP� \DQJ� GLEDQJXQ� ROHK� SHQXOLV� ,PSOHPHQWDVL�

PHOLSXWL� LPSOHPHQWDVL� EDVLV� GDWD�� LPSOHPHQWDVL� DQWDUPXND��

LPSOHPHQWDVL�SURJUDP��GDQ�SHQJXMLDQ�WHUKDGDS�VLVWHP�

%$%�9, 3(18783

%DE� LQL�PHQMHODVNDQ�PHQJHQDL�NHVLPSXODQ�\DQJ�GLSHUROHK�GDUL�

KDVLO� SHQHOLWLDQ�� 'L� VDPSLQJ� LWX�� SHQXOLV� MXJD� PHPEHULNDQ

EHEHUDSD�VDUDQ�XQWXN�SHQJHPEDQJDQ�VLVWHP�OHELK�ODQMXW�


