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��� /DWDU�%HODNDQJ

3HQJHPEDQJDQ� GDQ� SHQHOLWLDQ� 9LVLEOH� /LJKW� &RPPXQLFDWLRQ �9/&�� VDDW� LQL�

NKXVXVQ\D�GL�7HONRP�8QLYHVLW\�WHODK�PHQMDGL�VHVXDWX�\DQJ�WLGDN�DVLQJ�ODJL��GLPDQD�EDQ\DN�

KDO�GLWDZDUNDQ��PHQDULN�GDQ�EHUPDQIDDW�VHKLQJJD�PHQMDGL�VXDWX�WUHQ�EDJL�PDKDVLVZD�\DQJ�

PHPLOLNL�PLQDW� GDQ� NHWHUWDULNDQ�PHODNXNDQ� SHQHOLWLDQ� WHUKDGDS WHNQRORJL� WHUVHEXW XQWXN�

GLNHPEDQJDQ� GDQ� GLLPSOHPHQWDVLNDQ� GDODP� NHKLGXSDQ� VHKDUL�KDUL�� 6DODK� VDWX� FDUD� \DQJ�

WHODK GLDSOLNDVLNDQ�DGDODK�GHQJDQ�SHQJLULPDQ�DXGLR�PHODOXL�FDKD\D�WDPSDN��9LVLEOH�/LJKW

6SHFWUXP��� ,PSOHPHQWDVL� DODW� SHQJLULP� LQIRUPDVL�� NKXVXVQ\D� VLQ\DO� DXGLR��PHQJJXQDNDQ�

VLVWHP� 9/&�� 'HQJDQ� PHQJDQDOLVD� NDUDNWHULVWLN� \DQJ� GLPLOLNL� ROHK� /('� VHUWD�

NHPDPSXDQQ\D�VHEDJDL�VXPEHU�FDKD\D�GDODP�VLVWHP�NRPXQLNDVL�RSWLN��GDSDW�GLVLPSXONDQ�

EDKZD�/('�\DQJ�GLJXQDNDQ�SDGD UXDQJDQ�GDSDW�PHQJKDQWDUNDQ LQIRUPDVL GHQJDQ�SDQMDQJ�

JHORPEDQJ�WHUWHQWX��GDODP�ELGDQJ�\DQJ�WHODK�GLLPSOHPHQWDVLNDQ�VHEHOXPQ\D VLQ\DO�DXGLR�

3DGD�VDDW LQL� WHODK�EDQ\DN�GLWHPXNDQ�GDQ�GLWHUDSNDQ�SHQHOLWLDQ� WHQWDQJ�9/&��6DODK�VDWX�

FRQWRK�SHQJLULPDQ�VLQ\DO�LQIRUPDVL�\DLWX�,PSOHPHQWDVL�6LVWHP�0XVLN�.DIH�0HQJJXQDNDQ�

9/&� GHQJDQ� SDQMDQJ� JHORPEDQJ� GDUL� �������� QP�PDPSX�PHQJLULPNDQ� IUHNXHQVL� \DQJ�

WHODK�GLXML�FRED�\DLWX�����������+]��1DPXQ�WHUGDSDW�EHEHUDSD�NHNXUDQJDQ�WHUNDLW�GHQJDQ

DGDQ\D� ,QWHUIHUHQVL� \DQJ� PHPLOLNL� SDQMDQJ� JHORPEDQJ� WHUWHQWX� VHKLQJJD� PHQJXUDQJL�

NXDOLWDV�SHQHULPDDQ� LQIRUPDVL��3DGD� WXJDV�DNKLU� LQL��DNDQ�GLODNXNDQ�XMLFRED�SHQDPEDKDQ�

ILOWHU�XQWXN�PHUHND\DVD�SDQMDQJ�JHORPEDQJ�\DQJ�GDSDW�PHQ\HEDENDQ�NHWLGDNVHPSXUQDDQ�

LQIRUPDVL�\DQJ�GLRODK�ROHK�VLVWHP GDQ�SHQJDUXK WHUKDGDS�NLQHUMD�SHQJLULPDQ�LQIRUPDVL�SDGD�

9/&��3HUFREDDQ�LQL�GLODNXNDQ�GHQJDQ�PHQJXML�EHEHUDSD�NRQGLVL�SHQJLULPDQ�GHQJDQ ZDUQD�

/(' 5HG� *UHHQ� %OXH GHQJDQ OHQVD ILOWHU \DQJ�EHUEHGD�ZDUQD�SDGD NRQGLVL�GDODP�UXDQJDQ�

�,QGRRU��

7HUGDSDW�EHEHUDSD�MXUQDO�SHQHOLWLDQ \DQJ�WHODK�GLSXEOLNDVLNDQ�GLELGDQJ�9LVLEOH�OLJKW�

FRPPXQLFDWLRQ�� GLDQWDUDQ\D� -XUQDO� EHUMXGXO� ³%OXH�/LJKW� )LOWHULQJ� 6SHFWDFOH� /HQVHV��

2SWLFDO� DQG� &OLQLFDO� 3HUIRUPDQFHV´� GHQJDQ� KDVLO�� PDPSX� PHPILOWHU� FDKD\D� ELUX� \DQJ�

EHUHQHUJL� WLQJJL� GDQ� ODPGD� SHQGHN� PHQJJXQDNDQ� OHQVD>�@� 3HQHOLWLDQ GHQJDQ� MXGXO�

³,PSOHPHQWDVL�9LVLEOH�/LJKW�&RPPXQLFDWLRQ��9/&� 3DGD�6LVWHP�.RPXQLNDVL´�\DQJ�PHQHOLWL�

SHQJJXQDDQ� DFFHVV� SRLQW GDSDW� GLJDQWLNDQ� GHQJDQ� WHNQRORJL�ZLUHOHVV �QLUNDEHO�� ODLQQ\D��
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PDPSX�PHQLQJNDWNDQ�HILVLHQVL�GDQ�PRELOLWDV�DNDQ� OHELK� WLQJJL�GDODP�VLVWHP�NRPXQLNDVL�

ZLUHOHVV�� GHQJDQ� KDVLO� SHQHOLWLDQ� PDPSX� PHOHZDWNDQ� IUHNXHQVL� SDGD� UDQJH ����������

+]>�@��3UR\HN�DNKLU�WHQWDQJ WHNQRORJL�NRPXQLNDVL�KDOI�GXSOH[ GHQJDQ�VLQ\DO�VXDUD�PDQXVLD�

\DQJ�GDSDW�GLNLULPNDQ�PHQJJXQDNDQ�FDKD\D�/('��GHQJDQ�KDVLO�SUR\HN�DNKLU�\DLWX�VLVWHP�

NRPXQLNDVL� \DQJ�PHQ\HUXSDL� KDQG\�WDON\� GHQJDQ�PHQJJXQDNDQ� FDKD\D� WDPSDN� VHEDJDL�

PHGLD� WUDQVPLVL>�@� 7XJDV� DNKLU� WHQWDQJ� SHUDQFDQJDQ� GDQ� LPSOHPHQWDVL� YLVLEOH� OLJKW�

FRPPXQLFDWLRQ XQWXN�NRPXQLNDVL�UDGLR�)0��GHQJDQ�KDVLO� WXJDV�DNKLU�PDPSX�PHODNXNDQ�

NRPSLODVL�VLVWHP�NRPXQLNDVL�FDKD\D�WDPSDN�VHEDJDL�PHGLD�WUDQVPLVL�GDQ�NRPXQLNDVL�UDGLR�

)0 VHEDJDL� VXPEHU� LQIRUPDVL�\DQJ�GLNLULPNDQ>�@��-XUQDO�GHQJDQ� MXGXO�7UDQV�LPSHGDQFH�

$PSOLILHU� �7,$�� 'HVLJQ� IRU� 9LVLEOH� /LJKW� &RPPXQLFDWLRQ� �9/&�� XVLQJ� &RPPHUFLDOO\�

$YDLODEOH�23�$03��\DQJ�GLJXQDNDQ�VHEDJDL�SKRWRGLRGD�GULYHU XQWXN�PHQJRODK�VLQ\DO�\DQJ�

GLKDVLONDQ� ROHK� SKRWRGLRGD� VDDW�PHQGHWHNVL� FDKD\D>�@� -XUQDO� GHQJDQ� MXGXO�&RORU� )LOWHU�

,GHQWLILFDWLRQ�IRU�%LGLUHFWLRQDO��9LVLEOH�/LJKW�&RPPXQLFDWLRQ��\DQJ�PHPEDQGLQJNDQ�HIHN�

\DQJ� GLWLPEXONDQ� ILOWHU� QRQ�LGHDO� WHUKDGDS� SHQJLULPDQ� LQIRUPDVL� PHQJJXQDNDQ� FDKD\D�

PHUDK>�@�

3DGD�7XJDV�$NKLU LQL�GLODNXNDQ�SHQHOLWLDQ�WHUKDGDS�SHQJDUXK�\DQJ�GLWLPEXONDQ�GDUL�

SHQDPEDKDQ� ILOWHU� RSWLN� SDGD� VLVL� SHQHULPD� GHQJDQ� FDUD� PHQJXEDK� NHFHQGHUXQJDQ�

SKRWRGLRGD� PHQGHWHNVL� SDQMDQJ� JHORPEDQJ� WHUWHQWX� PHQJJXQDNDQ� SODVWLN� ILOP� GHQJDQ�

ZDUQD�PHUDK��KLMDX��GDQ�ELUX GDQ�SDGD VLVL�SHQJLULP�GLJXQDNDQ� MXJD� ODPSX�/('�GHQJDQ�

ZDUQD�PHUDK��KLMDX��GDQ�ELUX��3HQ\DPDDQ�GDQ�SHPEHGDDQ�ZDUQD�SHQJLULP�GDQ�SHQHULPD�

GDSDW� GLNHWDKXL� GDPSDN� SDGD� SURVHV� SHQJLULPDQ� LQIRUPDVL� NDUHQD� GHQJDQ� SDQMDQJ�

JHORPEDQJ�EHUEHGD�\DQJ�GLPLOLNL��SDQMDQJ�JHORPEDQJ�LWX�QDQWLQ\D�PHQHQWXNDQ�VHSHUWL�DSD�

HIHN�\DQJ�WHUMDGL�SDGD�LQIRUPDVL�\DQJ�GLRODK�ROHK�VLVWHP��6LVWHP�LQL�GLNHPEDQJNDQ�XQWXN�

NRPXQLNDVL�FDKD\D�WDPSDN�OHELK�GDUL�VDWX�NDQDO�LQIRUPDVL�\DQJ�GLOLKDW�GDUL�SHPEHQWXNDQ�

FDKD\D�SXWLK�ROHK�ODPSX�/('�5*%�GLQ\DODNDQ�VHFDUD�EHUVDPDDQ GHQJDQ�DUDK�SDQFDU�FDKD\D�

\DQJ�VDPD�SXOD�

��� 7XMXDQ�3HQHOLWLDQ

3HQDPEDKDQ� SHQJJXQDDQ� ILOWHU RSWLN� PHUDK�� KLMDX�� GDQ� ELUX� WHUKDGDS� VLVWHP�

NRPXQLNDVL� FDKD\D� WDPSDN�� XQWXN� PHUHGDP� SDQMDQJ� JHORPEDQJ� WHUWHQWX� VHKLQJJD�

SKRWRGLRGD�KDQ\D�PHQGHWHNVL� SDQMDQJ�JHORPEDQJ�GDUL�ZDUQD� \DQJ� VHVXDL� SDGD�SHQJLULP�

GHQJDQ� PHQJJXQDNDQ� ODPSX� /('�PHUDK�� KLMDX�� GDQ� ELUX EHUEHGD� VHKLQJJD� SHQJLULPDQ�

LQIRUPDVL�GDSDW�GLODNXNDQ�VHFDUD�PDNVLPDO�



ϯ

��� 5XPXVDQ�0DVDODK

'DODP�7XJDV�$NKLU� LQL� UXPXVDQ�PDVDODK�EHUDQJNDW�GDUL� DGDQ\D� LQWHUIHUHQVL� \DQJ�

EHUDVDO�GDUL�VXPEHU�FDKD\D�ODLQ GHQJDQ�SDQMDQJ�JHORPEDQJ�EHUEHGD VHKLQJJD�SHQHULPD�SDGD�

VLVWHP� 9/&� PHQGHWHNVL VHEDJDL IUHNXHQVL� QRLVH VHODLQ� GDUL ZDUQD \DQJ� GLSDQFDUNDQ�

VHKLQJJD� GLUDVD� SHUOX� XQWXN� PHQDPEDKNDQ� ILOWHU� WHUWHQWX� XQWXN� PHQJXUDQJL� LQWHUIHUHQVL�

WHUVHEXW�

��� %DWDVDQ�0DVDODK

3DGD�7XJDV�$NKLU�LQL�WHUGDSDW�EHEHUDSD�EDWDVDQ�PDVDODK��

�� 3HQJJXQDDQ�MHQLV�GDQ�ZDUQD SDGD /(' 5*% 6XSHUEULJKW�

�� ,QWHUIHUHQVL \DQJ�GLPDNVXG�EHUDVDO�GDUL�DGDQ\D�VXPEHU�FDKD\D�ODLQ GHQJDQ�ZDUQD�

EHUEHGD�\DQJ�PHPLOLNL�SDQMDQJ�JHORPEDQJ�EHUEHGD�SXOD

�� 3DGD�NRQGLVL�OLQJNXQJDQ�GLGDODP�UXDQJDQ�VHEDJDL�SHQJXMLDQ VLVWHP�

�� 3HUEDQGLQJDQ� VLQ\DO NLULP� GDQ� VLQ\DO WHULPD�� UHQWDQJ IUHNXHQVL� \DQJ� GDSDW�

GLMDQJNDX�VHFDUD�PDNVLPDO�

��� /DQJNDK�3HUDQFDQJDQ�)LOWHU 2SWLN 3DGD�9/&

'DODP� WXJDV� DNKLU� LQL� GLODNXNDQ� EHEHUDSD�PHWRGRORJL� SHQHOLWLDQ� GHQJDQ� WDKDSDQ�

VHSHUWL�EHULNXW��

�� 3HPLOLKDQ NRPSRQHQ GDQ�SHPEXDWDQ UDQJNDLDQ�9/&

0HQHQWXNDQ�UDQJNDLDQ�GDQ�OHQVD�ILOWHU RSWLN�PHQJJXQDNDQ�SODVWLN�ILOP�GHQJDQ�

ZDUQD�PHUDK��KLMDX��GDQ�ELUX GLJXQDNDQ�VHEDJDL�DODW�XMLFRED�

�� 3HQJXPSXODQ�GDWD GDUL�KDVLO�XMLERFD

0HQJXPSXONDQ� GDWD�GDWD� \DQJ� GLEXWXKNDQ� GDODP� SHUDQFDQJDQ� DODW� 9/&� GDQ

ILOWHU�RSWLN SDQMDQJ�JHORPEDQJ�GDUL�VHWLDS�ZDUQD�\DQJ�GDSDW�PHQJLQWHUIHUHQVL

�� $QDOLVLV

'DUL� KDVLO� SHQJXPSXODQ� GDWD SHQJXNXUDQ GDQ� VLPXODVL� PHQJJXQDNDQ� DNDQ�

GLODNXNDQ�DQDOLVLV�WHUKDGDS�SDUDPHWHU�\DQJ�EHUSHQJDUXK

�� 3HQ\XVXQDQ�ODSRUDQ�WXJDV�DNKLU�GDQ�NHVLPSXODQ�DNKLU�
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��� 6LVWHPDWLND�3HQXOLVDQ

6HFDUD�JDULV�EHVDU VNHPD�SHQXOLVDQ�WXJDV�DNKLU�LQL�GLEDJL�PHQMDGL�OLPD�EDE�EDKDVDQ�

%$%�,,� 'DVDU�7HRUL

3DGD�EDE�LQL�GLEDKDV�PHQJHQDL�WHRUL�GDVDU�\DQJ�PHQGXNXQJ�7XJDV�$NKLU�LQL�VHSHUWL�

SHQMHODVDQ� 7HNQRORJL� 9LVLEOH� /LJKW� &RPPXQLFDWLRQ�� 9LVLEOH� 6SHFWUXP�� /('��

IUHNXHQVL�SDGD�WLDS�ZDUQD�GDQ�SDQMDQJ�JHORPEDQJQ\D�

%$%�,,,� 3HUDQFDQJDQ )LOWHU 2SWLN 3DGD 3HUDQJNDW�3HQHULPD�9/&

%DE� LQL� PHPEDKDV� ODQJNDK�ODQJNDK� GDODP� PHODNXNDQ� SHUHQFDQDDQ� DODW� 9/&�

EHUGDVDUNDQ� ZDUQD� /('� \DQJ� GLJXQDNDQ� VHEDJDL� SHQJLULP� GHQJDQ� NHWHQWXDQ�

IUHNXHQVL�\DQJ�EHUEHGD�VHUWD�PHQHQWXNDQ�SDUDPHWHU�SHQJXNXUDQ�\DQJ�LQJLQ�GLFDSDL

%$%�,9� 3HQJXNXUDQ�GDQ�$QDOLVD

%DE�LQL�PHQMHODVNDQ�DQDOLVD�WHUKDGDS�KDVLO�NHOXDUDQ�GDUL�ODQJNDK�ODQJNDK�SHQHOLWLDQ�

\DQJ�GLODNXNDQ�GHQJDQ�SHQJXMLDQ�SDGD�SDUDPHWHU�SDUDPHWHU�WHUWHQWX�

%$%�9� 3HQXWXS

%DE�LQL�PHPEDKDV�NHVLPSXODQ�\DQJ�GLSHUROHK�VHVXDL�GHQJDQ�KDVLO�DQDOLVLV�WHUKDGDS�

NHOXDUDQ� GDQ� QLODL� SDUDPHWHU±SDUDPHWHU� \DQJ� GLXML� VHUWD� VDUDQ� EDJL� SHQHOLWLDQ�

VHODQMXWQ\D�


