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3XML�GDQ�V\XNXU�NH�KDGLUDW�$OODK�6XEKDQDKX�:D�7D¶DOD��NDUHQD�
EHUNDW� UDKPDW�GDQ�KLGD\DK1\D�SHQXOLV�GDSDW�PHQ\HOHVDLNDQ�/DSRUDQ�
.HJLDWDQ�330�GHQJDQ�MXGXO�³3HODWLKDQ�(�/HDUQLQJ�GDQ�3HQJHPEDQJDQ�
.RQWHQ�%HUEDVLV�3HUDQJNDW�/XQDN�2SHQ�6RXUFH�%DJL�*XUX�*XUX�60.�GL�
.DEXSDWHQ�.XORQ�3URJR´�

$GDSXQ�WXMXDQ�GDUL�NHJLDWDQ�330�LQL�DGDODK�XQWXN�PHPEHULNDQ�
VXPEDQJVLK� LOPX� SHQJHWDKXDQ� WHQWDQJ� SHPEXDWDQ� H�OHDUQLQJ� GDQ�
SHQJHPEDQJDQ�NRQWHQ�EHUEDVLV�SHUDQJNDW�OXQDN�2SHQ�6RXUFH�

3HQXOLV�VDGDU�EDKZD�NHJLDWDQ�330�LQL�GDSDW�WHUODNVDQD�GHQJDQ�
EDLN�� WLGDN� OHSDV� GDUL� EDQWXDQ� GDQ� ELPELQJDQ� EHUEDJDL� SLKDN�� 2OHK�
NDUHQD� LWX�� GDODP� NHVHPSDWDQ� LQL� SHQXOLV� LQJLQ�PHQJXFDSNDQ� WHULPD�
NDVLK�NHSDGD���
�� .HWXD� /HPEDJD� 3HQJDEGLDQ� 0DV\DUDNDW� 8QLYHUVLWDV� 1HJHUL�

<RJ\DNDUWD�EHVHUWD�MDMDUDQQ\D��
�� 'HNDQ� GDQ� SDUD� 3HPEDQWX� 'HNDQ� )DNXOWDV� 7HNQLN� 8QLYHUVLWDV�

1HJHUL�<RJ\DNDUWD��
�� .HWXD� -XUXVDQ� 3HQGLGLNDQ� 7HNQLN� (OHNWUR� )DNXOWDV� 7HNQLN�

8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD��
�� .HSDOD� 6HNRODK� 60.� 1HJHUL� �� 3HQJDVLK� \DQJ� PHQJLMLQNDQ� NDPL�

XQWXN� PHQJJXQDNDQ� IDVLOLWDV� /DERUDWRULXP� .RPSXWHU� GDODP�
SHODNVDQDDQ�NHJLDWDQ�330�LQL��

�� $GLN�DGLN�PDKDVLVZD�\DQJ�WHODK�PHPEDQWX�NHJLDWDQ�LQL��
�� 3LKDN�WHUNDLW�ODLQQ\D�\DQJ�WLGDN�ELVD�GLVHEXWNDQ�VDWX�SHUVDWX��

'HPLNLDQODK� NLUDQ\D�� GDQ� DSDELOD� WHUGDSDW� NHNHOLUXDQ�� SHQXOLV�
VHODNX� SHQ\XVXQ� \DQJ� GKR¶LI� PRKRQ� GLEHQDUNDQ� XQWXN� PHQMDXKNDQ�
GDUL� NHVHVDWDQ�� $NKLU� NDWD� VHPRJD� /DSRUDQ� LQL� GDSDW� PHPEHULNDQ�
PDQIDDW�VHEDJDLPDQD�PHVWLQ\D��

<RJ\DNDUWD��6HSWHPEHU������
�

3HQXOLV�
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3HQJXDVDDQ� ELGDQJ� WHNQRORJL� NKXVXVQ\D� ELGDQJ� 7HNQRORJL�
,QIRUPDVL� GDQ�.RPXQLNDVL� �7,.��PHUXSDNDQ� VDODK� VDWX� NHZDMLEDQ�
EDJL� JXUX�JXUX� GDODP� PHQLQJNDWNDQ� NRPSHWHQVLQ\D�� *XUX�JXUX�
GDODP� KDO� LQL� DGDODK� RUDQJ� \DQJ� PHPEHULNDQ� SHQJHWDKXDQ� GDQ�
NHWUDPSLODQ� NHSDGD� DQDN� GLGLNQ\D� GLKDUXVNDQ� ELVD� PHQ�WUDQVIHU�
LOPXQ\D�VHFDUD�EDLN�GDQ�EHUNXDOLWDV��'HQJDQ�KDQ\D�PHQJJXQDNDQ�
PRGHO�SHQJDMDUDQ�\DQJ�WUDGLVLRQDO�DWDX�NRQYHQVLRQDO��GLPDQD�JXUX�
EHUGLUL� GL� GHSDQ� NHODV� NHPXGLDQ� PHQHUDQJNDQ� WHQWDQJ� PDWD�
SHODMDUDQ�� LWX� GLUDVDNDQ� PDVLK� WHUGDSDW� NHNXUDQJDQ�� %DJL� DQDN�
GLGLN� \DQJ� PHPSHUKDWLNDQ�� LWX� WLGDN� PHQMDGL� PDVDODK�� 7DSL� ELOD�
DGD� DQDN� GLGLN� \DQJ� NDUHQD� VHVXDWX� KDO� WLGDN� ELVD� PHQJLNXWL�
SHODMDUDQ�� PDND� DQDN� GLGLN� WHUVHEXW� DNDQ� NHWLQJJDODQ� XQWXN�
PHQGDSDWNDQ�SHQJHWDKXDQ�\DQJ�VHKDUXVQ\D�GLD�GDSDW��

6DODK� VDWX� FDUD� \DQJ� GDSDW� GLWHPSXK� XQWXN� PHQJDWDVL�
SHUVRDODQ�GLDWDV�DGDODK�SHUOX�DGDQ\D�VXDWX�PHNDQLVPH�WDPEDKDQ�
�VXSOHPHQ� \DQJ� GDSDW� GLJXQDNDQ� VHEDJDL� PHGLD� SHPEHODMDUDQ�
WDPEDKDQ�VHEDJDL�SHQGDPSLQJ�JXUX��*XUX�GDSDW�PHPEXDW�VHEXDK�
PHGLD� SHPEHODMDUDQ� \DQJ�EHULVL�PDWHUL�PDWHUL� \DQJ� GLDMDUNDQ��'L�
GDODP�PHGLD�SHPEHODMDUDQ�WHUVHEXW��JXUX�ELVD�PHQXOLVNDQ�PDWHUL�
GDUL� DZDO� VDPSDL� DNKLU� SHUWHPXDQ�� EDKNDQ� WHUPDVXN� FRQWRK�
FRQWRK�VRDO�GHQJDQ�NXQFL� MDZDEDQQ\D��0DWHUL�DMDU�EHVHUWD�FRQWRK�
VRDO�GDSDW�GL�XSGDWH�GHQJDQ�PXGDK�GDQ�FHSDW�XQWXN�PHQGDSDWNDQ�
NXDOLWDV� SHPEHODMDUDQ� \DQJ� OHELK� EDLN�� 'HQJDQ� PHQJJXQDNDQ�
PHGLD� \DQJ� EHUXSD� EXNX�� LWX� GLUDVD� DNDQ� NHVXOLWDQ� XQWXN�
PHODNXNDQ� SURVHV� XSGDWH� 8QWXN� LWX� SHUOX� DGDQ\D� EHQWXN� PHGLD�
SHPEHODMDUDQ� \DQJ� PXGDK� XQWXN� GL�XSGDWH� DWDX� GLSHUEDKDUXL� LVL�
DWDX�FRQWHQW�Q\D��
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'DODP� SHODWLKDQ� LQL�� JXUX�JXUX� DNDQ� GLDMDUNDQ� GDQ�
GLGDPSLQJL�XQWXN�PHPEXDW�VHEXDK�VLVWHP�SHPEHODMDUDQ�WDPEDKDQ�
EHUEDVLV� ZHE� �H�OHDUQLQJ� GHQJDQ� PHQJJXQDNDQ� /06� �/HDUQLQJ�
0DQDJHPHQW� 6\VWHP��� /06� PHUXSDNDQ� NHQGDUDDQ� XWDPD� GDODP�
SURVHV� SHQJDMDUDQ� GDQ� SHPEHODMDUDQ� GHQJDQ� PHPDQIDDWNDQ�
VHEXDK� EHQWXN� SHUDQJNDW� OXQDN� �VRIWZDUH��� � .XPSXODQ� SHUDQJNDW�
OXQDN� \DQJ� DGD� GLGHVDLQ� XQWXN� SHQJDWXUDQ�PDQDMHPHQ� SDGD�
WLQJNDW�LQGLYLGX��UXDQJ�NXOLDK��GDQ�LQVWLWXVL��'HQJDQ�PHQJJXQDNDQ�
/06�� PDND� NHEXWXKDQ� JXUX� XQWXN� PHPEXDW� VHEXDK� VLVWHP� H�
OHDUQLQJ� \DQJ�PXGDK� GDODP�SURVHV�XSGDWH� VDQJDW� GLPXQJNLQNDQ��
6HODLQ� LWX�� NDUHQD� /06� PHUXSDNDQ� VHEXDK� EHQWXN� VRIWZDUH�
NRPSXWHU� \DQJ� EHUEDVLV� ZHE� PDND� GHQJDQ� SURVHV� XSORDG� NH�
LQWHUQHW� VLVWHP� H�OHDUQLQJ� WHUVHEXW� DNDQ� GDSDW� GLDNVHV� GLPDQD�
VDMD� GDQ� NDSDQ� VDMD�� 3HUOX� GLNHWDKXL� EDKZD� IDVLOLWDV� LQWHUQHW�
PHUXSDNDQ� VDWX� SRLQ� SHQWLQJ� GL� 60.�� MDGL� GLKDUDSNDQ� DNDQ� WLGDN�
PHQMDGL�PDVDODK�ELOD�VLVWHP�H�OHDUQLQJ�LQL�DNDQ�GLWHUDSNDQ��

3HODWLKDQ� LQL�� QDQWLQ\D� DNDQ� PHQJJXQDNDQ� /06� 022'/(�
\DQJ� EHUEDVLV� SDGD� RSHQ� VRXUFH� 0RRGOH� DGDODK� VHEXDK� SDNHW�
SHUDQJNDW� OXQDN� \DQJ� EHUJXQD� XQWXN�PHPEXDW� GDQ�PHQJDGDNDQ�
NXUVXV�SHODWLKDQ�SHQGLGLNDQ� EHUEDVLV� LQWHUQHW�� 0RRGOH� GLEHULNDQ�
VHFDUD� JUDWLV� VHEDJDL� SHUDQJNDW� OXQDN� RSHQ� VRXUFH� �GL� EDZDK�
OLVHQVL� *18� 3XEOLF� /LFHQVH��� $UWLQ\D�� PHVNL� PHPLOLNL� KDN� FLSWD��
PRRGOH� WHWDS� PHPEHULNDQ� NHEHEDVDQ� EDJL� SHQJJXQDQ\D� XQWXN�
PHQJRSL�� PHQJJXQDNDQ�� GDQ� PHPRGLILNDVLQ\D�� 6HGDQJNDQ�� RSHQ�
VRXUFH�VHQGLUL�DGDODK�VXDWX�EHQWXN�SHPDQIDDWDQ�VRIWZDUH� GLPDQD�
VRIWZDUH� WHUVHEXW� GLGDSDWNDQ� EHVHUWD� NRGH� VXPEHUQ\D�� 'HQJDQ�
DGDQ\D� NRGH� VXPEHU� \DQJ� GLVHUWDNDQ�� PDND� JXUX�JXUX� GDSDW�
PHQJHPEDQJNDQ� VRIWZDUH� WHUVHEXW� VHVXDL� GHQJDQ� NHDGDDQ� GDQ�
VLWXDVL� \DQJ� GLKDUDSNDQ�� 'HQJDQ� PHQJJXQDNDQ� VRIWZDUH� \DQJ�
EHUOLVHQVL�*3/��PDND�NLWD�VXGDK�PHQJKRUPDWL�GDQ�WLGDN�PHODQJJDU�
+$.,��+DN�$WDV�.HND\DDQ�,QWHOHNWXDO��\DQJ�PHUXSDNDQ�LVX�VDQWHU�
GHZDVD�LQL��
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'HQJDQ� SHQJJXQDDQ� VRIWZDUH� RSHQ� VRXUFH� MXJD� GDSDW�
PHPEHULNDQ� EHNDO� EDJL� VLVZD�VLVZD� DQDN� GLGLN� NLWD� WHQWDQJ�
SHQJJXQDDQ� VRIWZDUH� \DQJ� OHJDO� GDQ� VRIWZDUH� \DQJ� GDSDW�
GLNHPEDQJNDQ� VHVXDL� GHQJDQ� NHEXWXKDQ�� .HPDPSXDQ� XQWXN�
GLNHPEDQJNDQ� LQL� PHUXSDNDQ� QLODL� OHELK�� GLPDQD� VLVZD� PDXSXQ�
JXUX� GDSDW� PHQJJXQDNDQQ\D� VHEDJDL� VDUDQD� EHODMDU� GDQ� VDUDQD�
SHQJHPEDQJDQ�LOPX�NKXVXVQ\D�GL�ELGDQJ�SHQJHPEDQJDQ�VRIWZDUH�

%�� /DQGDVDQ�7HRUL�
�� 6LVWHP�3HPEHODMDUDQ�7UDGLVLRQDO�

6LVWHP� SHPEHODMDUDQ� WUDGLVLRQDO� GLPDQD� SHODMDU� GDQ�
SHQJDMDU� VDOLQJ� EHUWHPX� XQWXN� PHODNXNDQ� SURVHV� EHODMDU�
PHQJDMDU�PHUXSDNDQ�PHWRGH�\DQJ�EHUODQJVXQJ�KLQJJD�VDDW�LQL�
JXQD� PHPHQXKL� WXMXDQ� XWDPD� SHQJDMDUDQ� GDQ� SHPEHODMDUDQ���
0HWRGH� LQL� VDQJDW�PHPHQWLQJNDQ� SHUWHPXDQ� DWDX� WDWDS�PXND��
DQWDUD�SHQJDMDU�GDQ�SHODMDU�VHFDUD�ODQJVXQJ��QDPXQ�NRQVHS�LQL�
PHQJKDGDSL� NHQGDOD� \DQJ� EHUNDLWDQ� GHQJDQ� NHWHUEDWDVDQ�
WHPSDW�� ORNDVL� GDQ� ZDNWX� SHQ\HOHQJJDUDDQ� GHQJDQ� VHPDNLQ�
PHQLQJNDWQ\D� DNWLILWDV� SHODMDU�PDKDVLVZD� GDQ� SHQJDMDU��
GRVHQQ\D��

'L� VLVL� ODLQ� SHUJHVHUDQ� SDUDGLJPD� VLVWHP� SHQJDMDUDQ�
MXJD� PXQFXO� SDGD� WUDQVIHU� LOPX� SHQJHWDKXDQ� \DQJ� SDGD�
PXODQ\D� OHELK�PHQHNDQNDQ� SDGD� SURVHV�PHQJDMDU� �WHDFKLQJ���
EHUEDVLV� SDGD� LVL� �FRQWHQW� EDVH��� EHUVLIDW� DEVWUDN� GDQ� KDQ\D�
XQWXN�JRORQJDQ�WHUWHQWX��SDGD�SURVHV�LQL�SHQJDMDUDQ�FHQGHUXQJ�
SDVLI��� WHWDSL� VDDW� LQL� SHQGLGLNDQ� PXODL� EHUJHVHU� SDGD� SURVHV�
EHODMDU��OHDUQLQJ���EHUEDVLV�SDGD�PDVDODK��FDVH�EDVH���EHUVLIDW�
NRQWHNVWXDO�GDQ� WLGDN� WHUEDWDV�KDQ\D�XQWXN�JRORQJDQ� WHUWHQWX�
VHKLQJJD� SHODMDU� GLWXQWXW� XQWXN� OHELK� DNWLI� PHPSHODMDUL� GDQ�
PHQJHPEDQJNDQ� PDWHUL� SHODMDUDQ� GHQJDQ� PHQJRSWLPDONDQ��
VXPEHU�VXPEHU�ODLQ���3HUXEDKDQ�SDUDGLJPD�SHPEHODMDUDQ�SDGD�
PXODQ\D� GLDZDOL� GHQJDQ� WLPEXOQ\D� EHUEDJDL� PDVDODK��
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KDPEDWDQ� GDQ� NHNDNXDQ� VLVWHP� SHPEHODMDUDQ� WUDGLVLRQDO�
GLDQWDUDQ\D�� NHWHUEDWDVDQ� WHPSDW�� ORNDVL�� ZDNWX� GDQ� XVLD���
'HQJDQ� DGDQ\D� SHUXEDKDQ�SHUXEDKDQ� WHUVHEXW�� WXQWXWDQ�
PDV\DUDNDW�GDQ�MXJD�NHLQJLQDQ�XQWXN�PHPEHULNDQ�NHVHPSDWDQ�
SHQGLGLNDQ� DWDX� SHODWLKDQ� EDJL� PHUHND� \DQJ� PHPSXQ\DL�
NHWHUEDWDVDQ� MDUDN� GDQ� ZDNWX�� PDND� PXQFXOODK� NHEXWXKDQ�
EHODMDU�MDUDN�MDXK��

�� 6LVWHP�3HPEHODMDUDQ�(OHNWURQLN��(�/HDUQLQJ�
(�/HDUQLQJ� DGDODK� SHPEHODMDUDQ� MDUDN� MDXK� �GLVWDQFH�

OHDUQLQJ� \DQJ� PHPDQIDDWNDQ� WHNQRORJL� NRPSXWHU�� MDULQJDQ�
NRPSXWHU� GDQ�DWDX� LQWHUQHW�� (�/HDUQLQJ� PHPXQJNLQNDQ�
SHPEHODMDU� XQWXN� EHODMDU�PHODOXL� NRPSXWHU� GL� WHPSDW�PHUHND�
PDVLQJ�PDVLQJ� WDQSD� KDUXV� VHFDUD� ILVLN� SHUJL� PHQJLNXWL�
SHODMDUDQ�SHUNXOLDKDQ�GL�NHODV��(�/HDUQLQJ�VHULQJ�SXOD�GLSDKDPL�
VHEDJDL� VXDWX� EHQWXN� SHPEHODMDUDQ� EHUEDVLV� ZHE� \DQJ� ELVD�
GLDNVHV�GDUL�LQWUDQHW�GL�MDULQJDQ�ORNDO�DWDX�LQWHUQHW��6HEHQDUQ\D�
PDWHUL� (�/HDUQLQJ� WLGDN� KDUXV� GLGLVWULEXVLNDQ� VHFDUD� RQ�OLQH�
EDLN� PHODOXL� MDULQJDQ� ORNDO� PDXSXQ� LQWHUQHW�� GLVWULEXVL� VHFDUD�
RII�OLQH� PHQJJXQDNDQ� PHGLD� &'�'9'� SXQ� WHUPDVXN� SROD� (�
/HDUQLQJ� 'DODP� KDO� LQL� DSOLNDVL� GDQ� PDWHUL� EHODMDU�
GLNHPEDQJNDQ� VHVXDL� NHEXWXKDQ� GDQ� GLGLVWULEXVLNDQ� PHODOXL�
PHGLD� &'�'9'�� VHODQMXWQ\D� SHPEHODMDU� GDSDW� PHPDQIDDWNDQ�
&'�'9'�WHUVHEXW�GDQ�EHODMDU�GL�WHPSDW�GL�PDQD�GLD�EHUDGD��
%HEHUDSD�PRGHO�(�/HDUQLQJ�DGDODK�VHEDJDL�EHULNXW��
D� 3HPEHODMDUDQ�MDUDN�MDXK��GLVWDQFH�OHDUQLQJ�

6LVWHP� SHPEHODMDUDQ� MDUDN� MDXK� PHUXSDNDQ� VXDWX�
PHWRGH� LQVWUXNVLRQDO� DQWDUD� SHQJDMDU� GDQ� SHODMDU� XQWXN�
PHPEHULNDQ� � NHVHPSDWDQ� EHODMDU� WDQSD� GLEDWDVL� ROHK�
NHQGDOD�NHQGDOD�� ZDNWX�� UXDQJ� GDQ� WHPSDW� VHUWD�
NHWHUEDWDVDQ� VLVWHP� SHQGLGLNDQ� WUDGLVLRQDO�� 3DGD� VLVWHP�
SHPEHODMDUDQ�MDUDN�MDXK��SHODMDU�WLGDN�SHUOX�GDWDQJ�NXOLDK��
PHQGHQJDUNDQ� SHQJDMDU� PHQJDMDU�� GDQ� VHWHUXVQ\D�� WHWDSL�
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FXNXS� EHODMDU� GL� UXPDK�� PHQJHUMDNDQ� VRDO�VRDO� ODWLKDQ�
VHSHUWL�\DQJ�WHUMDGL�SDGD�PHWRGH�SHPEHODMDUDQ�WUDGLVLRQDO���
,QWHUDNVL� DQWDUD� SHQJDMDU� GDQ� SHODMDU� PDVLK� WHWDS�
EHUODQJVXQJ� GHQJDQ� PHGLD� \DQJ� PHPXQJNLQNDQ� LQWHUDNVL�
WHUVHEXW�WHUMDGL��

6HULQJNDOL� EHODMDU� MDUDN� MDXK�GLDUWLNDQ� VDPD�GHQJDQ�
SHQGLGLNDQ� MDUDN� MDXK�� 7HWDSL� KDO� LQL� NXUDQJ� WHSDW� NDUHQD�
VHEHQDUQ\D�EHODMDU� MDUDN� MDXK�PHUXSDNDQ�KDVLO�GDUL�SURVHV�
SHQGLGLNDQ�MDUDN�MDXK��%HODMDU�MDUDN�MDXK�OHELK�PHQHNDQNDQ�
NHSDGD� EDJDLPDQD� VHRUDQJ� SHODMDU� GDSDW� EHODMDU� GHQJDQ�
EDLN� WDQSD� WHUKDODQJ� ROHK� EDWDVDQ� MDUDN� GDQ� ZDNWX��
6HGDQJNDQ� SHQGLGLNDQ� MDUDN� MDXK� PHQHNDQNDQ� NHSDGD�
EDJDLPDQD� VXDWX� SURVHV� SHQJDMDUDQ� \DQJ� GLODNXNDQ� ROHK�
SHQJDMDU� GDSDW� GLWHULPD� ROHK� SHODMDU� GHQJDQ� EDLN� WDQSD�
WHUKDODQJ�ROHK�EDWDVDQ�MDUDN��

E� 3HPEHODMDUDQ�GHQJDQ�SHUDQJNDW�NRPSXWHU�
(�/HDUQLQJ� GLVDPSDLNDQ� GHQJDQ� PHPDQIDDWNDQ�

SHUDQJNDW� NRPSXWHU�� 3DGD� XPXPQ\D� SHUDQJNDW� GLOHQJNDSL�
SHUDQJNDW�PXOWLPHGLD��GHQJDQ�FG�GULYH�GDQ�NRQHNVL�LQWHUQHW�
DWDXSXQ� LQWUDQHW� ORNDO�� 'HQJDQ� PHPLOLNL� NRPSXWHU� \DQJ�
WHUNRQHNVL� GHQJDQ� LQWUDQHW� DWDXSXQ� LQWHUQHW�� SHPEHODMDU�
GDSDW� EHUSDUWLVLSDVL� GDODP� (�/HDUQLQJ� -XPODK� SHPEHODMDU�
\DQJ�ELVD�LNXW�EHUSDUWLVLSDVL�WLGDN�GLEDWDVL�GHQJDQ�NDSDVLWDV�
NHODV�� 0DWHUL� SHODMDUDQ� GDSDW� GLNHWHQJDKNDQ� GHQJDQ�
NXDOLWDV�\DQJ�OHELK�VWDQGDU�GLEDQGLQJNDQ�NHODV�NRQYHQVLRQDO�
\DQJ�WHUJDQWXQJ�SDGD�NRQGLVL�GDUL�SHQJDMDU��

F� :HE�EDVHG�OHDUQLQJ�
/DKLUQ\D� VLVWHP� SHPEHODMDUDQ� MDUDN� MDXK� EHUEDVLV�

ZHE� �ZHE�EDVHG� GLVWDQFH� OHDUQLQJ� PHQMDGL� DZDO�
EHUNHPEDQJQ\D�WHNQRORJL�LQIRUPDVL�GL�ELGDQJ�SHQGLGLNDQ��

:HE�EDVHG�OHDUQLQJ�WHUPDVXN�VDODK�VDWX�PHWRGH�GDQ�
WHNQRORJL� \DQJ� GLJXQDNDQ� GDODP� SHPEHODMDUDQ� MDUDN� MDXK���
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3DGD� ZHE�EDVHG� OHDUQLQJ� SHQ\DPSDLDQ� GDQ� DNVHV� PDWHUL�
SHQJDMDUDQ� GLODNXNDQ� PHODOXL� PHGLD� HOHNWURQLN�
PHQJJXQDNDQ� ZHE� VHUYHU� XQWXN� PHQ\DPSDLNDQ� PDWHUL��
:HE� EURZVHU� XQWXN� PHQJDNVHV� PDWHUL� SHODMDUDQ�� GDQ�
7&3�,3��7UDQVPLVLRQ�&RQWURO�3URWRFRO�,QWHUQHW�3URWRFRO� GDQ�
+773��+\SHU�7H[W�7UDQVIHU�3URWRFRO� VHEDJDL�SURWRNRO�XQWXN�
PHODNXNDQ�NRPXQLNDVL�� 7&3�,3�GLJXQDNDQ�VHEDJDL�SURWRNRO�
NRPXQLNDVL� XQWXN� PHQJKXEXQJNDQ� NRPSXWHU� KRVW� NH�
LQWHUQHW�� VHGDQJNDQ� +773� PHUXSDNDQ� SURWRNRO� \DQJ�
GLJXQDNDQ�SDGD�:RUOG�:LGH�:HE�\DQJ�PHQHQWXNDQ�IRUPDW�
GDWD�� FDUD� WUDQVPLVLQ\D�� DNVL� :HE� 6HUYHU�� :HE� %URZVHU�
XQWXN�PHUHVSRQ�EHUEDJDL�SHULQWDK�\DQJ��GLWHULPD��

:HE�EDVHG� OHDUQLQJ� PHPXQJNLQNDQ�
SHQ\HOHQJJDUDDQ� GLVWDQFH� WHDFKLQJ� PDXSXQ� GLVWDQFH�
OHDUQLQJ� EDLN� LWX� GDODP� PRGH� V\QFKURQRXV� DWDX�
DV\QFKURQRXV�

)DVLOLWDV�IDVLOLWDV� EHUEDVLV� ZHE� \DQJ� GLJXQDNDQ�
DQWDUD� ODLQ� H�PDLO�� GLVFXVVLRQ� IRUXPV�� YLGHR� FRQIHUHQFLQJ�
GDQ�OLYH�OHFWXUH��

%HUGDVDUNDQ� PHWRGH� SHQ\DPSDLDQ� WHUVHEXW� PDND�
GDSDW� GLEHQWXN� VXDWX� GHILQLVL� WHQWDQJ� SHPEHODMDUDQ� MDUDN�
MDXK� EHUEDVLV� ZHE� \DLWX� PHQ\HOHQJJDUDNDQ� SHPEHODMDUDQ�
MDUDN�MDXK�\DQJ�PHQJJXQDNDQ�DSOLNDVL�ZHE��

G� +RPHSDJH�NXOLDK�
+RPHSDJH� NXOLDK� PHUXSDNDQ� LQIRUPDVL� VLQJNDW�

PHQJHQDL� VXDWX� NXOLDK� \DQJ� ELVD� EHUGLUL� VHQGLUL� DWDX�
PHPSXQ\DL�OLQN�GHQJDQ�KRPHSDJH�ODLQ��

+RPHSDJH�NXOLDK�EHULVL��VLODEXV��ODWLKDQ�ODWLKDQ�VRDO��
UHIHUHQVL�� OLWHUDWXU�� GDQ� ULZD\DW� SHQJDMDU�� OLQN� \DQJ�
GLVHGLDNDQ� KDUXV� EHUPDQIDDW� XQWXN� SHODMDU��PLVDOQ\D� � OLQN�
GHQJDQ� GDWD� SHQHOLWLDQ� DWDX� XQWXN� DNVHV� NDWDORJ�
SHUSXVWDNDDQ� DWDX� GHQJDQ� KRPHSDJH� SHODMDU� ODLQ�� � 6HODLQ�
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LWX� MXJD� GDSDW� PHQJKXEXQJNDQ� � SHODMDU� NH� GDIWDU� GLVNXVL�
DWDX�OLVWVHUY�\DQJ�GL�VHW�XS�XQWXN�NRPXQLNDVL�SHODMDU��

�� 0RRGOH�VHEDJDL�(�/HDUQLQJ�
022'/(� DGDODK� SDNHW� VRIWZDUH� \DQJ� GLSURGXNVL� XQWXN�

NHJLDWDQ�EHODMDU� EHUEDVLV� LQWHUQHW� GDQ�ZHEVLWH��022'/(� WHUXV�
PHQJHPEDQJNDQ� UDQFDQJDQ� VLVWHP� GDQ� GHVDLQ� XVHU� LQWHUIDFH�
VHWLDS� PLQJJXQ\D� �XS� WR� GDWH��� 022'/(� WHUVHGLD� GDQ� GDSDW�
GLJXQDNDQ� VHFDUD� EHEDV� VHEDJDL� SURGXN� RSHQ� VRXUFH� GLEDZDK�
OLVHQVL�*18��

022'/(� PHUXSDNDQ� VLQJNDWDQ� GDUL� 0RGXODU� 2EMHFW�
2ULHQWHG�'\QDPLF� /HDUQLQJ� (QYLURQPHQW� \DQJ� EHUDUWL� WHPSDW�
EHODMDU� GLQDPLV� GHQJDQ� PHQJJXQDNDQ� PRGHO� EHURULHQWDVL�
REMHN�� 'DODP� SHQ\HGLDDQQ\D� 022'/(� PHPEHULNDQ� SDNHW�
VRIWZDUH� \DQJ� OHQJNDS� �022'/(��� $SDFKH���0\64/��� 3+3��
\DQJ� GDSDW� GL� GRZQORDG� GL� ��
KWWS���GRZQORDG�PRRGOH�RUJ�GRZQORDG�SKS�ZLQGRZV�0RRGOH:LQ
GRZV,QVWDOOHU�ODWHVW����]LS
%HEHUDSD�KDO�JDPEDUDQ�GDQ�NHOHELKDQ�WHQWDQJ�PRRGOH��\DLWX��
• ����� FRFRN� XQWXN� NHODV� RQOLQH� GDQ� VDPD� EDLNQ\D� GHQJDQ�

EHODMDU� WDPEDKDQ� \DQJ� ODQJVXQJ� EHUKDGDSDQ� GHQJDQ�
GRVHQ�JXUX��

• 6HGHUKDQD�� ULQJDQ�� HILVLHQ�� GDQ� PHQJJXQDNDQ� WHNQRORJL�
VHGHUKDQD��

• 0XGDK�GL�LQVWDOO�SDGD�EDQ\DN�SURJUDP�\DQJ�ELVD�PHQGXNXQJ�
3+3��+DQ\D�PHPEXWXKNDQ�VDWX�GDWDEDVH�

• 0HQDPSLONDQ� SHQMHODVDQ� GDUL� SHODMDUDQ� \DQJ� DGD� GDQ�
SHODMDUDQ�WHUVHEXW�GDSDW�GLEDJL�NHGDODP�EHEHUDSD�NDWHJRUL� 

• 022'/(�GDSDW�PHQGXNXQJ������OHELK�SHODMDUDQ��
• 0HPSXQ\DL� NHDPDQDQ� \DQJ� NRNRK�� )RUPXOLU� SHQGDIWDUDQ�

XQWXN� SHODMDU� WHODK� GLSHULNVD� YDOLGLWDVQ\D� GDQ� PHPSXQ\DL�
FRRNLHV�\DQJ�WHU�HQNULSVL�
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• 3DNHW� EDKDVD� GLVHGLDNDQ� SHQXK� XQWXN� EHUEDJDL� EDKDVD��
%DKDVD� \DQJ� WHUVHGLD� GDSDW� GLHGLW� GHQJDQ� PHQJJXQDNDQ�
HGLWRU� \DQJ� WHODK� WHUVHGLD�� /HELK� GDUL� ��� EDKDVD� \DQJ�
WHUVHGLD��7HUPDVXN�%DKDVD�,QGRQHVLD��

�� 3HUDQJNDW�/XQDN�2SHQ�6RXUFH�
3DGD� XPXPQ\D�� SHUDQJNDW� OXQDN� DWDX� VRIWZDUH� RSHQ�

VRXUFH� PHQJJXQDNDQ� OLVHQVL� *18� *HQHUDO� 3XEOLF� /LFHQVH�
�*18�*3/� �� KWWS���ZZZ�JQX�RUJ�OLFHQVHV�JSO�KWPO��� 'HQJDQ�
PHQJJXQDNDQ� PRGHO� OLVHQVL� VHSHUWL� LQL�� SHQJJXQD� EHEDV�
PHQJJXQDNDQ� VRIWZDUH� WHUVHEXW� WDQSD� PHPEHOL�� PHODLQNDQ�
KDQ\D�PHQ\HUWDNDQ�OLVHQVL�GDUL�SHPEXDWQ\D��

3HUNHPEDQJDQ�VRIWZDUH�RSHQ�VRXUFH�WHODK�PHQMDGL�VDWX�
NHNXDWDQ�EDUX�\DQJ�PHQ\HUXDN�GL�WHQJDK�UDPDLQ\D�SHQDZDUDQ�
SURGXN�SURGXN� NRPHUVLDO� GL� SDVDU� VRIWZDUH� GXQLD�� +DO� LQL�
GLGXNXQJ� ROHK� SHVDWQ\D� SHUNHPEDQJDQ� WHNQRORJL� LQWHUQHW��
EDQ\DNQ\D� MXPODK� SHPDNDL� ZHE� VHUYHU� RSHQ� VRXUFH� VHSHUWL�
$SDFKH� �KWWS���ZZZ�DSDFKH�RUJ�� GL� GXQLD� VHUWD� GLWRSDQJ� ROHK�
NRPXQLWDV�/LQX[�\DQJ�WHUVHEDU�GLPDQD�PDQD��$SDODJL�VHMXPODK�
YHQGRU� EHVDU� VHSHUWL� ,%0� GDQ� 681� PHQJJXQDNDQ� GDQ�
PHPSURPRVLNDQ�WHNQRORJL�RSHQ�VRXUFH�GDODP�PHQJHPEDQJNDQ�
SURGXN�SURGXN� DQGDODQ� PHUHND� \DQJ� NHPXGLDQ� GLWDZDUNDQ�
NHSDGD� GXQLD� XVDKD� \DQJ� PHPEXWXKNDQQ\D� �.HPDV� <XQXV�
$QWRQLXV���������

%HEHUDSD� NHXQJJXODQ� GDUL� VRIWZDUH� RSHQ� VRXUFH�
GLDQWDUDQ\D�DGDODK��
• 'DUL� VHJL� HNRQRPL�� VRIWZDUH� RSHQ� VRXUFH� GDSDW� GLSHUROHK�

VHFDUD�JUDWLV�GDQ� VHWLDS�RUDQJ�GDSDW�PHQGRZQORDGQ\D�GDUL�
ZHEVLWH�SHQJHPEDQJ�WDQSD�HPEHO�HPEHO�DSDSXQ�MXJD��

• .XVWRPLVDVL� GDQ� LQWHJUDVL� PHQMDGL� OHELK� PXGDK�� ,QL�
GLVHEDENDQ� NDUHQD� NRGH� VXPEHUQ\D� GLVHUWDNDQ� �RSHQ�
VRXUFH��� VHKLQJJD� NLWD� GDSDW� PHQJHPEDQJNDQQ\D� VHQGLUL�
VHVXDL�GHQJDQ�WXMXDQ�\DQJ�GLLQJLQNDQ��
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• &URVV� DQG� 2SHQ� 3ODWIRUPV� 6RIWZDUH� RSHQ� VRXUFH� ELVD�
GLMDODQNDQ� � GL� EHUEDJDL� VSHVLILNDVL� KDUGZDUH� NRPSXWHU� GDQ�
EHUEDJDL�VLVWHP�RSHUDVL��

• 'XNXQJDQ� WHUKDGDS� SHQJHPEDQJDQ� SURGXN� GDUL� VRIWZDUH�
RSHQ� VRXUFH� GLGDSDW� GDUL� NRPXQLWDV� \DQJ� MXPODKQ\D�
PHQFDSDL�SXOXKDQ�EDKNDQ�ULEXDQ�GHYHORSHU�

• 5HVROXVL� PDVDODK� \DQJ� FHSDW� ELVD� GLGDSDWNDQ� GDUL� YHQGRU�
SHPEXDWQ\D� DWDX� NRPXQLWDV� \DQJ� NRQVHQ� WHUKDGDS�
SHQJHPEDQJDQ�VRIWZDUH�RSHQ�VRXUFH��

�
&�� ,GHQWLILNDVL�GDQ�3HUXPXVDQ�0DVDODK�

'DUL� XUDLDQ� GL� DWDV�� PDND� GDSDW� GLUXPXVNDQ� EHEHUDSD�
SHUPDVDODKDQ� \DQJ� DNDQ� GLSHFDKNDQ� SDGD� SURJUDP� NHJLDWDQ� LQL��
\DLWX��
�� %DJDLPDQDNDK� PHQJHPEDQJNDQ� VHEXDK� H�OHDUQLQJ� EHVHUWD�

SHQJHPEDQJDQ� NRQWHQQ\D� GHQJDQ� PHQJJXQDNDQ� SHUDQJNDW�
OXQDN�RSHQ�VRXUFH�"�

�� %DJDLPDQDNDK� SURVHV� PHODNXNDQ� PDQDMHPHQ� SHPEHODMDUDQ�
DWDX� FRXUVH� PDQDJHPHQW� VHVXDL� GHQJDQ� PDWD� SHODMDUDQ� \DQJ�
GLDPSX�ROHK�SHVHUWD�SHODWLKDQ�"�

�
'�� 7XMXDQ�.HJLDWDQ�330�

7XMXDQ�GDUL�GLDGDNDQQ\D�NHJLDWDQ�SHQJDEGLDQ�LQL�PHOLSXWL��
�� 0HPEHULNDQ�EHNDO�SHQJHWDKXDQ�GDQ�NHWUDPSLODQ�NHSDGD�JXUX�

JXUX�GDODP�ELGDQJ�7,.� �7HNQRORJL� ,QIRUPDVL�GDQ�.RPXQLNDVL���
NKXVXVQ\D� GDODP� KDO� SHPEXDWDQ� H�OHDUQLQJ� EHVHUWD�
SHQJHPEDQJDQ� NRQWHQQ\D� GHQJDQ� PHQJJXQDNDQ� SHUDQJNDW�
OXQDN�RSHQ�VRXUFH�

�� 6HEDJDL� WLWLN� DZDO� GLWHUDSNDQQ\D�PRGHO� SHPEHODMDUDQ� GHQJDQ�
EDVLV�7HNQRORJL�,QIRUPDVL�GDQ�.RPXQLNDVL��



��

�� 0HQGD\DJXQDNDQ� IXQJVL� ,QWHUQHW� GDQ� :HEVLWH� VHEDJDL� VDODK�
VDWX� PHGLD� SHQ\DPSDLDQ� LQIRUPDVL�� NKXVXVQ\D� LQIRUPDVL�
WHQWDQJ�PDWD�SHODMDUDQ�GL�OLQJNXS�VLVZD�VLVZD�60.��

�
(�� 0DQIDDW�.HJLDWDQ�330�

0DQIDDW�GDUL�GLDGDNDQQ\D�NHJLDWDQ�SHQJDEGLDQ�LQL��PHOLSXWL��
�� 3RWHQVL�(NRQRPL�3URGXN�

0DQIDDW�EHVDU�\DQJ�ELVD�GLKDUDSNDQ�GDUL�NHJLDWDQ�SHODWLKDQ�LQL�
DGDODK��SHVHUWD�SHODWLKDQ�\DQJ�WHUGLUL�GDUL�JXUX�JXUX�60.�GDSDW�
PHQ\HEDUOXDVNDQ�SHQJHWDKXDQ�GDQ�NHWUDPSLODQ�SHPEXDWDQ�H�
OHDUQLQJ� EHVHUWD� SHQJHPEDQJDQ� NRQWHQQ\D� GHQJDQ�
PHQJJXQDNDQ� SHUDQJNDW� OXQDN� RSHQ� VRXUFH� 3HQJJXQDDQ�
SHUDQJNDW�OXQDN�RSHQ�VRXUFH�DNDQ�PHPEHULNDQ�QLODL�OHELK�GL�VLVL�
HNRQRPL�� GLPDQD� WLGDN� SHUOXQ\D� ELD\D� SHQJDGDDQ� SHUDQJNDW�
OXQDN�GDODP�KDO�SHPEXDWDQ�H�OHDUQLQJ� 6HODLQ�LWX��SHODQJJDUDQ�
WHUKDGDS� +DN� $WDV� .HND\DDQ� ,QWHOHNWXDO� �+$.,�� MXJD� GDSDW�
GLWHNDQ�VHPLQLPDO�PXQJNLQ��

�� 1LODL�7DPEDK�3URGXN�GDUL�VLVL�,37(.6�
'HQJDQ� VHOHVDLQ\D� SHODWLKDQ� LQL�� JXUX�JXUX� GDSDW�
PHQJHPEDQJNDQ� NHPDPSXDQ� LQGLYLGX�� NKXVXVQ\D� GDODP� KDO�
7HNQRORJL� ,QIRUPDVL� GDQ� .RPXQLNDVL� XQWXN� PHPEXDW� GDQ�
PHQJHPEDQJNDQ� H�OHDUQLQJ� \DQJ� EHUEDVLV� ZHE� \DQJ� GDSDW�
GLDNVHV�VHFDUD�EHUVDPD���

�� 'DPSDN�GL�'XQLD�3HQGLGLNDQ�
3HQJJXQDDQ� H�OHDUQLQJ� EHUEDVLV� ZHE� GDSDW� PHPEHULNDQ� QLODL�
OHELK� VLVWHP� SHQGLGLNDQ� GL� QHJDUD� NLWD�� GLPDQD� VLVZD�VLVZD�
GDSDW� PHQGDSDWNDQ� LQIRUPDVL� \DQJ� WHUVHGLD� VHODPD� ��� MDP�
WDQSD�DGDQ\D�EDWDV�UXDQJ�GDQ�ZDNWX��'L�VLVL� ODLQ��SHQJJXQDDQ�
SHUDQJNDW� OXQDN�RSHQ�VRXUFH�DNDQ�PHPEHULNDQ�NHXQWXQJDQ�GL�
VLVL�HNRQRPL�VHFDUD�JOREDO�ELODPDQD�SURJUDP�LQL�GDSDW�EHUMDODQ�
VHFDUD�QDVLRQDO��

 


