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��� /DWDU�%HODNDQJ�

3HQGLGLNDQ� DGDODK� VHEXDK� SHQJHPEDQJDQ� NHPDPSXDQ� IXQGDPHQWDO�

SULEDGL�XQWXN�PHQJKD\DWL�NHKLGXSDQQ\D�GL�GXQLD�VHFDUD�EHEDV�GDQ�EHUWDQJJXQJ�

MDZDE �$���������6DODK�VDWX�KDN�DVDVL�PDQXVLD�\DQJ�SDOLQJ�PHQGDVDU�DGDODK�

PHPSHUROHK� SHQGLGLNDQ� \DQJ� OD\DN� VHSHUWL� WHUFDQWXP�GDODP�SDVDO� ���88'�

������ .HWLND� VHVHRUDQJ� PHPSHUROHK SHQGLGLNDQ� \DQJ� EDLN�� DNDQ� WHUEXND�

EDJLQ\D�XQWXN�PHQGDSDWNDQ�NHKLGXSDQ�\DQJ�OHELK�EDLN��6HODLQ�LWX�SHQGLGLNDQ�

\DQJ� EHUNXDOLWDV� DNDQ� PHPEDZD� VHEXDK� EDQJVD� PHQMDGL� PDMX� GDQ� XQJJXO�

GDODP�SHUVDLQJDQ�JOREDO��0HQ\DGDUL�EDKZD�SHQGLGLNDQ�VDQJDW�SHQWLQJ��QHJDUD�

VDQJDW�PHQGXNXQJ�VHWLDS�ZDUJD�QHJDUDQ\D�XQWXN�PHUDLK�SHQGLGLNDQ�VHWLQJJL�

WLQJJLQ\D��

'DODP� 8QGDQJ�XQGDQJ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP�

3HQGLGLNDQ� 1DVLRQDO� GLMHODVNDQ� EDKZD� SHQGLGLNDQ� DGDODK� XVDKD� VDGDU� GDQ�

WHUHQFDQD� XQWXN�PHZXMXGNDQ� VXDVDQD� EHODMDU� GDQ� SURVHV� SHPEHODMDUDQ� DJDU�

SHVHUWD� GLGLN� VHFDUD� DNWLI� PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL�

NHNXDWDQ� VSLULWXDO� NHDJDPDDQ�� SHQJHQGDOLDQ� GLUL�� NHSULEDGLDQ� NHFHUGDVDQ��

DNKODN� PXOLD�� VHUWD� NHWHUDPSLODQ� \DQJ� GLSHUODNXNDQ� GLULQ\D�� PDV\DUDNDW��

EDQJVD� GDQ� QHJDUD� 7HUNDGDQJ� \DQJ� PHQMDGL� KDPEDWDQ� GDODP� PHQHPSXK�

SHQGLGLNDQ� DGDODK� ELD\D�� 7LQJJL� 5HQGDKQ\D� ELD\D� XQWXN� PHQHPSXK�

SHQGLGLNDQ� ELDVDQ\D� PHPSHQJDUXKL� PXWX� SHQGLGLNDQ�� 0HQXUXW� )LWUL\DGL�

�)LWUL\DGL������� PXWX�SHQGLGLNDQ�PHUXSDNDQ�NRQVHNXHQVL�ODQJVXQJ�GDUL�VDWX�
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SHUXEDKDQ� GDQ� SHUNHPEDQJDQ� EHUEDJDL� DVSHN� NHKLGXSDQ�� 6DODK� VDWX�

SHQLQJNDWDQ�PXWX�SHQGLGLNDQ�WHUVHEXW�DGDODK�GHQJDQ�SHPEHULDQ�EHDVLVZD��

%HDVLVZD� GDSDW� GLNDWDNDQ� VHEDJDL� SHPELD\DDQ� GDODP� KDO� SHQGLGLNDQ�

ROHK�VHEXDK�LQVWDQVL�EDLN�QHJHUL�PDXSXQ�VZDVWD�VHEDJDL�DSUHVLDVL�XQWXN�DQDN�

\DQJ�EHUSUHVWDVL�PDXSXQ�NHQGDOD�ELD\D��3DGD�OHPEDJD�SHQGLGLNDQ�NKXVXVQ\D�

8QLYHUVLWDV�EDQ\DN�VHNDOL�PHQDZDUNDQ�EHDVLVZD�NHSDGD�PDKDVLVZD��WHUXWDPD�

EDJL� PDKDVLVZD� \DQJ� VHGDQJ� DNWLI� NXOLDK�� WLGDN� VHGDQJ� FXWL�� GDQ� ODLQ�ODLQ��

3HPEHULDQ� EHDVLVZD� EHUWXMXDQ� XQWXN� PHPEDQWX� PDKDVLVZD� \DQJ� NXUDQJ�

PDPSX� DWDXSXQ� PDKDVLVZD� \DQJ� EHUSUHVWDVL� VHODPD� PHQHPSXK� VWXGLQ\D��

8QLYHUVLWDV�3HPEDQJXQDQ�1DVLRQDO�³9HWHUDQ´�-DZD�WLPXU�PHPLOLNL�EHEHUDSD�

SURJUDP� EHDVLVZD�� GLDQWDUDQ\D� EHDVLVZD� 33$� �3HQLQJNDWDQ� 3UHVWDVL�

$NDGHPLN���EHDVLVZD�%%0��%DQWXDQ�%HODMDU�0DKDVLVZD���EHDVLVZD�'MDUXP�

GDQ�%LGLNPLVL��8QWXN�PHQGDSDWNDQ�EHDVLVZD�WHUVHEXW�PDKDVLVZD�GLZDMLENDQ�

PHQ\HUDKNDQ� SHUV\DUDWDQ� NKXVXV� \DQJ� WHODK� GLWHQWXNDQ� VHEDJDL� EDKDQ�

SHUWLPEDQJDQ� XQWXN� XML� NULWHULD� GDQ� VHOHNVL� EHDVLVZD�� 1DPXQ� SDGD�

NHQ\DWDDQQ\D�WLGDN�VHGLNLW�EHDVLVZD�\DQJ�GLEHULNDQ�WLGDN�WHSDW�VDVDUDQ��'DSDW�

GLNDWDNDQ� EDKZD� VLVWHP� EHDVLVZD� LQL� EHOXP� GDSDW� PHPEDQWX� GDODP�

SHQJDPELODQ�NHSXWXVDQ�PDKDVLVZD�\DQJ�PHPDQJ�EHUKDN�PHQHULPD�EHDVLVZD�

$GDSXQ� NULWHULD� \DQJ GLWHWDSNDQ� GDODP� VWXGL� DGDODK� QLODL� UDSRW�

SHQJKDVLODQ�RUDQJ�WXD��MXPODK�WDQJJXQJDQ RUDQJ�WXD��WDJLKDQ�UHNHQLQJ�DLU��GDQ�

WDJLKDQ UHNHQLQJ� OLVWULN��2OHK�VHEDE� LWX� WLGDN�VHPXD \DQJ�PHQGDIWDUNDQ�GLUL�

VHEDJDL� FDORQ SHQHULPD� EHDVLVZD� WHUVHEXW� DNDQ� GLWHULPD�� KDQ\D� \DQJ�

PHPHQXKL�NULWHULD� NULWHULD�VDMD \DQJ�DNDQ�PHPSHUROHK�EHDVLVZD�WHUVHEXW�
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.HEDQ\DNDQ VLVWHP�SHQGXNXQJ�NHSXWXVDQ�GLSDNDL�XQWXN�PHQ\HOHVDLNDQ�

PDVDODK�\DQJ��PHQJXQDNDQ�PHWRGH�± PHWRGH�VHSHUWL�7RSVLV��6LPSOH�$GGLWLYH�

:HLJKWLQJ� �6$:��GDQ�:HLJKW�3URGXFW XQWXN� �PDVDODK SHUDQNLQJDQ�GHQJDQ�

WXMXDQ�XQWXN�PHQGDSDWNDQ�DOWHUQDWLI�WHUEDLN�\DQJ�DNDQ�GLSLOLK�PHODOXL�VLVWHP�

SHQGXNXQJ�NHSXWXVDQ��3HUPDVDODKDQ�WHUVHEXW�WHODK�EDQ\DN�GLVHOHVDLNDQ�GDODP�

NDVXV�\DQJ�EHUEHGD�EHGD�GHQJDQ�KDVLO�\DQJ�EDLN��

)�$+3� PHUXSDNDQ� VDODK� VDWX� PHWRGH� 0$'0� �0XOWLSOH� $WWULEXWH

'HFLVLRQ�0DNLQJ��\DQJ�GDSDW�PHQDWD�EDJLDQ�DWDX�YDULDEHO�GDODP�VXDWX�VXVXQDQ�

KLUDUNL�� PHPEHUL� QLODL� QXPHULN� SDGD� SHUWLPEDQJDQ� VXEMHNWLI� WHQWDQJ�

SHQWLQJQ\D� WLDS� YDULDEHO GLEDQGLQJNDQ� GHQJDQ� PHWRGH� 0$'0� \DQJ� ODLQ

VHSHUWL� 6$:� �6LPSOH� $GGLWLYH� :HLJKWLQJ��� :3� GDQ� ODLQQ\D� \DQJ�

PHQJKDUXVNDQ�PHQHQWXNDQ QLODL�ERERW�SDGD�VHWLDS�DWULEXW��3UDZHVWL�	�6LKZL��

������

0HWRGH� IX]]\ PHPLOLNL� NHPDPSXDQ� GDODP� SURVHV� SHQDODUDQ� VHFDUD�

EDKDVD� VHKLQJJD� GDODP� SHUDQFDQJDQQ\D� WLGDN� PHPHUOXNDQ� SHUVDPDDQ

PDWHPDWLND� \DQJ� UXPLW� VHKLQJJD� PXGDK� GLPHQJHUWL�� PHPLOLNL� WROHUDQVL�

WHUKDGDS� GDWD�GDWD� \DQJ� WLGDN� WHSDW�� PDPSX� PHPRGHONDQ� IXQJVL�IXQJVL

QRQOLQHDU� \DQJ� VDQJDW� NRPSOHNV�� GDSDW� PHPEDQJXQ� GDQ PHQJDSOLNDVLNDQ�

SHQJDODPDQ�SHQJDODPDQ� SDUD� SDNDU� VHFDUD� ODQJVXQJ� WDQSD KDUXV� PHODOXL�

SURVHV� SHODWLKDQ�� GDSDW� EHNHUMDVDPD� GHQJDQ� WHNQLN�WHNQLN� NHQGDOL VHFDUD�

NRQYHQVLRQDO� �6�.RP�� 6�.RP�� 	� 6�.RP�� ������� 0HWRGH� )�$+3� DWDX�

VLQJNDWDQ�GDUL�)X]]\�$QDO\WLF�+LHUDUFK\�3URFHVV�PHUXSDNDQ�JDEXQJDQ�PHWRGH�

$+3� GHQJDQ� SHQGHNDWDQ� NRQVHS� )X]]\�� 0HWRGH� LQL� GLJXQDNDQ� XQWXN�
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PHQHQWXNDQ�ERERW�SULRULWDV�SDGD�PDVLQJ�PDVLQJ�NULWHULD�\DQJ�PHQMDGL�GDVDU�

XQWXN�DQDOLVD�NHSXWXVDQ�\DQJ�WHSDW �&KDQJ��������

2OHK�NDUHQD�LWX��XQWXN�PHQ\HOHVDLNDQ�SHUPDVDODK�WHUVHEXW��SHUOX�GLEXDW�

³6LVWHP� 3HQGXNXQJ� .HSXWXVDQ� 8QWXN� 6HOHNVL� 3HQHULPD� %HDVLVZD�

0HQJJXQDNDQ�0HWRGH�)�$+3� �)X]]\�$QDO\WLF�+LHUDUFK\�3URFHVV�´��6LVWHP�

\DQJ� GLEXDW� EHUWXMXDQ� XQWXN� PHPSHUKLWXQJNDQ� VHJDOD� NULWHULD� \DQJ�

PHQGXNXQJ� SHQJDPELODQ� NHSXWXVDQ� JXQD� PHPEDQWX�� PHPSHUFHSDW� GDQ�

PHPSHUPXGDK�SURVHV�SHQJDPELODQ�NHSXWXVDQ�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK� \DQJ� WHUGDSDW� GDODP� ODWDU� EHODNDQJ�

GDSDW�GLUXPXVNDQ�SHUPDVDODKDQ���

�� %DJDLPDQD� FDUD�PHUDQFDQJ� GDQ�PHPEXDW� VLVWHP� SHQGXNXQJ� NHSXWXVDQ�

XQWXN�VHOHNVL�SHQHULPD�EHDVLVZD�EHUEDVLV�ZHEVLWH�"

�� %DJDLPDQD�SHQHUDSDQ�PHWRGH�)�$+3��)X]]\�$QDO\WLF�+LHUDUFK\�3URFHVV�

SDGD�6LVWHP�SHQGXNXQJ�NHSXWXVDQ�"

�� %DJDLPDQD� DJDU� VLVWHP� GDSDW� PHPEHULNDQ� UHNRPHQGDVL� SHQHULPD�

EHDVLVZD \DQJ�VHVXDL�GHQJDQ�NULWHULD�\DQJ�GLWHQWXNDQ�"

��� %DWDVDQ�0DVDODK

%HUGDVDUNDQ� UXPXVDQ� PDVDODK� GLDWDV�� PDND� SHUPDVDODK� \DQJ� DNDQ�

GLEDKDV�GLEDWDVL�GHQJDQ�EDWDVDQ�PDVDODK�EHULNXW��

�� 0RGHO�\DQJ�GLJXQDNDQ�GDODP�6LVWHP�3HQGXNXQJ�.HSXWXVDQ�DGDODK�PRGHO

)X]]\�$QDO\WLF�+LHUDUFK\�3URFHVV �)�$+3��
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�� 'DWD�\DQJ�GLJXQDNDQ�DGDODK�GDWD�FDORQ�SHQHULPD�EHDVLVZD�GL�8QLYHUVLWDV�

3HPEDQJXQDQ�1DVLRQDO�³9HWHUDQ´�-DZD�7LPXU��

�� .ULWHULD� \DQJ� GLWHQWXNDQ DGDODK� ,3.�� .HDNWLIDQ� 3HQJKDVLODQ� GDQ�

7DQJJXQJDQ�

��� 7XMXDQ�

$GDSXQ�WXMXDQ�GDUL�WXJDV�DNKLU�LQL�DQWDUD�ODLQ�DGDODK��

�� 0HPEDQJXQ 6LVWHP� SHQGXNXQJ� .HSXWXVDQ� \DQJ� GLJXQDNDQ� XQWXN�

PHQ\HOHNVL�PDKDVLVZD�\DQJ�OD\DN�PHQHULPD�EHDVLVZD�EHUEDVLV�ZHEVLWH�

GHQJDQ�PHQHUDSNDQ�PHWRGH�)X]]\�$+3�

�� 0HPEDQJXQ� 6LVWHP� \DQJ� GDSDW� PHPEHULNDQ� UHNRPHQGDVL� PDKDVLVZD�

\DQJ� OD\DN� PHQHULPD� EHDVLVZD� VHVXDL� GHQJDQ� NULWHULD� \DQJ� WHODK�

GLWHQWXNDQ��

��� 0DQIDDW

0DQIDDW�GDUL�SHQHOLWLDQ�LQL�DGDODK���

�� 0HPEDQWX� GDODP� PH\HOHNVL� FDORQ� SHQHULPD� EHDVLVZD� VHFDUD�

NRPSXWHULVDVL

�� 0HPEDQWX� XQWXN� PHQHUDSNDQ� VLVWHP� SHQGXNXQJ� NHSXWXVDQ� GDODP�

PHQ\HOHNVL� FDORQ� SHQHULPD� EHDVLVZD� GHQJDQ� PXGDK� PHQJJXQDNDQ�

PHWRGH�)�$+3

��� 6LVWHPDWLND�3HQXOLVDQ�

3DGD�SHQ\XVXQDQ�WXJDV�DNKLU��VLVWHPDWLND�SHPEDKDVDQ�GLDWXU�GDQ�GLVXVXQ��

GDODP��� EDE�� GDQ� WLDS�WLDS� EDE� WHUGLUL� GDUL� VXE�VXE�EDE��8QWXN�PHPEHULNDQ�



�

JDPEDUDQ�\DQJ�OHELK�MHODV��PDND�GLXUDLNDQ�VHFDUD�VLQJNDW�PHQJHQDL�PDWHUL�GDUL�

EDE�EDE�GDODP�SHQXOLVDQ�WXJDV�DNKLU�VHEDJDL�EHULNXW����

%$%�,���3(1'$+8/8$1�

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

PDVDODK��EDWDVDQ�PDVDODK��WXMXDQ�GDQ�PDQIDDW�GDUL�SHPEXDWDQ�WXJDV�DNKLU��

%$%�,,��7,1-$8$1�3867$.$�

3DGD� EDE� LQL� DNDQ� PHQMHODVNDQ� PHQJHQDL� ODQGDVDQ� WHRUL�WHRUL�

SHQGXNXQJ�\DQJ�DNDQ�PHQXQMDQJ��SHPEXDWDQ�WXJDV�DNKLU�GLDQWDUDQ\D�NRQVHS�

GDQ�PHWRGH�\DQJ�GLJXQDNDQ��

%$%�,,,�0(72'2/2*,�

3DGD�EDE�LQL�DNDQ�PHPEDKDV�PHWRGH�GDQ�DQDOLVLV�SHUDQFDQJDQ�VLVWHP�

GDODP� SHPEXDWDQ� WXJDV� DNKLU� 6LVWHP� 3HQGXNXQJ� .HSXWXVDQ� 8QWXN� 6HOHNVL�

3HQHULPD�%HDVLVZD�0HQJJXQDNDQ�0HWRGH )�$+3�

%$%�,9�+$6,/�'$1�3(0%$+$6$1�

3DGD�EDE�LQL�DNDQ�PHQMHODVNDQ�KDVLO�GDQ�SHPEDKDVDQ�WHQWDQJ�NHUMD�GDUL�

6LVWHP� 3HQGXNXQJ� .HSXWXVDQ� 8QWXN� 6HOHNVL� 3HQHULPD� %HDVLVZD�

0HQJJXQDNDQ�0HWRGH�)�$+3� VHFDUD�NHVHOXUXKDQ�EDLN�GDUL�VHJL�XML�FRED�GDQ�

HYDOXDVL�SURJUDP�

%$%�9�.(6,038/$1�'$1�6$5$1�

%DE�LQL�PHPEDKDV�WHQWDQJ�EDJLDQ�DNKLU�SDGD�VHEXDK�ODSRUDQ�WXJDV�DNKLU�

\DLWX� NHVLPSXODQ� GDQ� VDUDQ� \DQJ� GLGDSDWNDQ� GDUL� KDVLO� HYDOXDVL� %$%� ,9��



�

.HVLPSXODQ� DNDQ� PHQMHODVNDQ� WHQWDQJ� KDVLO� DSD� \DQJ� WHODK� GLGDSDW� GDUL�

SHPEXDWDQ� DSOLNDVL� GDQ� ODSRUDQQ\D�� 6HGDQJNDQ� VDUDQ� DNDQ� PHQMHODVNDQ�

EDJDLPDQD�SHQHOLWL�YLVL�WHQWDQJ��VLVWHP�\DQJ�GLEXDW���

'$)7$5�3867$.$�

3DGD�EDJLDQ�LQL�DNDQ�GLSDSDUNDQ�WHQWDQJ�VXPEHU�VXPEHU�OLWHUDWXU�\DQJ�

GLJXQDNDQ�GDODP�SHPEXDWDQ�ODSRUDQ�WXJDV�DNKLU�LQL�


