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3XML� GDQ� V\XNXU� NH� KDGLUDW� $OODK� 6:7�� NDUHQD� EHUNDW� UDKPDW�
GDQ� KLGD\DK�1\D� SHQXOLV� GDSDW� PHQ\HOHVDLNDQ� SHQHOLWLDQ� LQL� GHQJDQ�
EDLN�� 3HQHOLWLDQ� GHQJDQ� MXGXO� ³3HQJRODKDQ� &LWUD� 'LJLWDO� 3DGD� 6HQVRU�
.DPHUD� 6HEDJDL� 3HQJHQGDOL� $UDK� *HUDN� 5RERW� /LQH� )ROORZHU´ LQL�
GLODNVDQDNDQ� GL� /DERUDWRULXP� .RPXQLNDVL� 'DWD� -XUXVDQ� 3HQGLGLNDQ�
7HNQLN� (OHNWUR� )7� 81<� GDQ� GLELD\DL� GHQJDQ� GDQD� ',3$� %/8� )DNXOWDV�
7HNQLN�81<�WDKXQ������

3HQHOLWL� VDGDU� EDKZD� SHQHOLWLDQ� 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���
�� 'HNDQ� )DNXOWDV� 7HNQLN� 81<� \DQJ� WHODK� PHPEHUL� NHVHPSDWDQ�

SHQHOLWL�PHODNVDQDNDQ�SHQHOLWLDQ�LQL��
�� %33� )DNXOWDV� 7HNQLN� 81<� \DQJ� WHODK� EDQ\DN� PHPEHULNDQ�

VXPEDQJVLK� VDUDQ� GDQ� PDVXNDQ� GHPL� NHVHPSXUQDDQ� ODSRUDQ�
SHQHOLWLDQ�LQL��

�� .HWXD� -XUXVDQ� 3HQGLGLNDQ� 7HNQLN� (OHNWUR� )DNXOWDV� 7HNQLN�
8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD��

�� 7HPDQ�WHPDQ� 'RVHQ� -XUXVDQ� 3HQGLGLNDQ� 7HNQLN� (OHNWUR� )DNXOWDV�
7HNQLN�8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD��

$WDV� EDQWXDQ� GDQ� SHUDQ� VHUWDQ\D� VHODPD� SHQ\HOHVDLDQ�
SHQHOLWLDQ� LQL�� SHQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� GDQ� VHPRJD�
PHQGDSDW�LPEDODQ�\DQJ�VHWLPSDO�GDUL�$OODK�6:7��

'HPLNLDQODK� NLUDQ\D�� GDQ� DSDELOD� WHUGDSDW� NHNHOLUXDQ�� SHQHOLWL�
PRKRQ� GLEHQDUNDQ� XQWXN� PHQMDXKNDQ� GDUL� NHVHVDWDQ�� $NKLU� NDWD�
VHPRJD� SHQHOLWLDQ� LQL� GDSDW� PHPEHULNDQ� PDQIDDW� VHEDJDLPDQD�
PHVWLQ\D��
�

<RJ\DNDUWD��'HVHPEHU������
� 3HQHOLWL��
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3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHPEXDW� VLVWHP� �KDUGZDUH� GDQ�VRIWZDUH� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHQJHQGDOLNDQ� DUDK� JHUDN�URERW�OLQH�IROORZHU�GHQJDQ�PHQJJXQDNDQ�VHQVRU�NDPHUD��3HPEXDWDQ� VLVWHP� GDODP� SHQHOLWLDQ� LQL� GHQJDQ� EHUGDVDUNDQ�PHWRGH� UDQFDQJ� EDQJXQ� KDUGZDUH� GDQ� VRIWZDUH� 'LPDQD� WDKDS� DZDO�\DQJ� GLODNXNDQ� DGDODK� DQDOLVLV�� \DQJ� WHUGLUL� GDUL� DQDOLVLV� NHEXWXKDQ�SHPDNDL�� DQDOLVLV� NHUMD� GDQ� DQDOLVLV� WHNQRORJL�� 7DKDS� VHODQMXWQ\D�DGDODK� SHUDQFDQJDQ� DWDX� GHVDLQ� \DQJ�PHOLSXWL� GHVDLQ� EORN� GLDJUDP��GHVDLQ� UDQJNDLDQ� HOHNWURQLN� GDQ� GHVDLQ� GLDJUDP� DOLU� SURJUDP��IORZFKDUW�� 6HWHODK�LWX�GLODNXNDQ�WDKDS�PHQWHUMHPDKNDQ�PRGXO�PRGXO�KDVLO� GHVDLQ� GHQJDQ� PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� NH� GDODP�EHQWXN� DSOLNDVL� DWDX� ELDVD� GLVHEXW� FRGLQJ�LPSOHPHQWDWLRQ� 7DKDS�WHUDNKLU� DGDODK� SHQJXMLDQ� VLVWHP� GHQJDQ� PHQJJXQDNDQ� VLVWHP�SHQJXMLDQ�%ODFN�%R[�7HVWLQJ�'DUL� KDVLO� SHQJXMLDQ� GHQJDQ� WHNQLN� %ODFN� %R[� 7HVWLQJ��GLGDSDWNDQ� KDVLO�� D�� 5RERW� EHUKDVLO� PHQJLNXWL� MDOXU� GHQJDQ� MHQLV�OLQWDVDQ� GLDQWDUDQ\D� DGDODK� OLQWDVDQ� OXUXV�� OLQWDVDQ� EHUNHODN�NHORN��OLQWDVDQ� PHOHQJNXQJ� ò� OLQJNDUDQ�� GDQ� OLQWDVDQ� EHUEHORN� NH� NLUL�DWDXSXQ�NH�NDQDQ�GDUL�VXGXW�����NHEDZDK��E��8QWXN�EHORNDQ�GHQJDQ�GHUDMDW� GLDWDV� ���� EDLN� LWX� EHUEHORN� NH� NLUL�PDXSXQ� NH� NDQDQ�� URERW�WLGDN� EHUKDVLO� XQWXN� PHQJLNXWLQ\D�� F�� 5RERW� EHOXP� PDPSX�PHQJHQGDOLNDQ� DUDK� JHUDN� URERW� GHQJDQ� PHQJJXQDNDQ� ZDUQD�EDFNJURXQG� \DQJ� EHUYDULDVL�� EXNDQ� VHNHGDU� ZDUQD� KLWDP� PHODLQNDQ�MXJD�ZDUQD�KLMDX��ELUX��GDQ�PHUDK��
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$� /DWDU�%HODNDQJ�

3HUNHPEDQJDQ� WHNQRORJL�� NKXVXVQ\D� GL� ELGDQJ� NRPSXWHU�
WHODK� VHGHPLNLDQ� SHVDWQ\D� GDQ� VXGDK�PHPEHULNDQ�PDQIDDW� \DQJ�
EHVDU�NH�VHJDOD�ELGDQJ�NHKLGXSDQ��%LGDQJ�NRPSXWHU�VHQGLUL�WHUGLUL�
GDUL� GXD� EDJLDQ� EHVDU�� \DLWX� SHUDQJNDW� NHUDV� �KDUGZDUH� GDQ�
SHUDQJNDW� OXQDN� �VRIWZDUH��� %DLN� LWX� KDUGZDUH� PDXSXQ� VRIWZDUH�
WHODK� PHQJDODPL� SHUNHPEDQJDQ� GDQ� PHPEHULNDQ� PDQIDDW� \DQJ�
EHVDU�EDJL�VHOXUXK�VHNWRU�NHKLGXSDQ�PDQXVLD��

6DODK�VDWX�SHUNHPEDQJDQ�GL�ELGDQJ�VRIWZDUH�\DQJ�PHQDULN�
XQWXN� GLFHUPDWL� DGDODK� SHPDQIDDWDQ� PXOWLPHGLD� GDQ� DSOLNDVLQ\D�
\DQJ�ELVD�GLPDQIDDWNDQ�XQWXN�EHUEDJDL�ELGDQJ�SHNHUMDDQ�PDXSXQ�
SHQGLGLNDQ��0XOWLPHGLD�VHQGLUL�PHUXSDNDQ�JDEXQJDQ�GDUL�EHUEDJDL�
PDFDP� PHGLD�� \DQJ� GLDQWDUDQ\D� DGDODK� WHNV�� VXDUD�� FLWUD� DWDX�
JDPEDU��DQLPDVL�GDQ�ODLQ�VHEDJDLQ\D��

&LWUD� DWDX� JDPEDU� \DQJ� PHUXSDNDQ� VDODK� VDWX� NRPSRQHQ�
SHQWLQJ�GDODP�PXOWLPHGLD�VDQJDW�EHUSHUDQ�GDODP�ELGDQJ�NRPSXWHU�
WHUXWDPD� GDODP� KDO� PHQ\DMLNDQ� VXDWX� LQIRUPDVL� GDODP� EHQWXN�
JDPEDU� DWDX� YLVXDO�� 3HQ\DMLDQ� LQIRUPDVL� GDODP� EHQWXN� JDPEDU�
DNDQ� GLGDSDWNDQ� PDQIDDW� \DQJ� OHELK� GDQ� GDSDW� PHQJJDQWLNDQ�
EHUEDULV�EDULV� VXVXQDQ� NDOLPDW� ELOD� GLVDMLNDQ� GDODP� EHQWXN� WHNV��
&LWUD� GDSDW� PHQ\DMLNDQ� FLUL� XQLN� DWDX� LQIRUPDVL� NKXVXV� \DQJ�
PHUXSDNDQ�UHSUHVHQWDVL�GDUL�RE\HN�\DQJ�DGD�GL�GDODPQ\D��'HQJDQ�
PHQJJXQDNDQ� VLIDW� FLWUD� \DQJ� GDSDW� PHUHSUHVHQWDVLNDQ� VXDWX�
RE\HN�� PDND� GDSDW� GLPDQIDDWNDQ� VHEDJDL� VXDWX� DODW� XQWXN�
PHODNXNDQ� WXJDV�WXJDV� WHUWHQWX� GHQJDQ� PHQJJXQDNDQ� FLWUD�
VHEDJDL� PDVXNDQ� DWDX� LQSXW� VLVWHP�� 6HEHOXP� GDSDW� GLJXQDNDQ�
VHFDUD� ODQJVXQJ�� FLWUD� KDUXV� GLRODK� WHUOHELK� GDKXOX� DJDU� VXSD\D�
NRPSXWHU� VHEDJDL� SHQJDPELO� NHSXWXVDQ� GDSDW� PHPDKDPLQ\D��
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7HNQLN� VHSHUWL� LQL� VHULQJ� GLVHEXW� GHQJDQ� SHQJRODKDQ� FLWUD� �LPDJH�
SURFHVVLQJ���

%DQ\DN� VHNDOL� SHUPDVDODKDQ� \DQJ� PHPEXWXKNDQ� FLWUD�
VHEDJDL� PDVXNDQ� DWDX� LQSXW� VLVWHP� GLNDUHQDNDQ� NHWHUEDWDVDQ�
PDQXVLD� GDODP� KDO� NHFHSDWDQ� SHPURVHVDQ� VXDWX� DOJRULWPD��
PDVDODK� ZDNWX�� IDNWRU� HPRVL� GDQ� VHEDJDLQ\D�� 6DODK� VDWX� VLVWHP�
\DQJ�PHPEXWXKNDQ�FLWUD�VHEDJDL�PDVXNDQQ\D�DGDODK�SDGD�SURVHV�
NHQGDOL�URERW���

7HNQRORJL� URERW� GHZDVD� LQL� EHUNHPEDQJ� GHQJDQ� SHVDW��
%DQ\DN� ELGDQJ� SHNHUMDDQ� \DQJ� VHPXOD� GLNHUMDNDQ� ROHK� PDQXVLD��
SHUODKDQ�QDPXQ�SDVWL� VXGDK�VHEDJLDQ�EHVDU�\DQJ�GLJDQWLNDQ�ROHK�
URERW��5RERW�PDPSX�PHQJHUMDNDQ�VXDWX�SHNHUMDDQ�GHQJDQ�WLQJNDW�
SUHVLVL� \DQJ� VDQJDW� WLQJJL� GDQ� WLGDN�PHPSXQ\DL� NHOHPDKDQ� SDGD�
KDO� HPRVL�� VHKLQJJD� URERW� PDPSX� EHNHUMD� VHFDUD� WHUXV�PHQHUXV�
WDQSD�PHQJHQDO�UDVD�OHODK��VXQWXN��SXVLQJ�GDQ�VHEDJDLQ\D��

'L� ,QGRQHVLD�� GLPXODL� GDUL� WLQJNDW� VHNRODK� PHQHQJDK�
SHUWDPD� VDPSDL� SDGD� WLQJNDW� PDKDVLVZD�� EDQ\DN� VHNDOL�
GLSHUWDQGLQJNDQ�NRPSHWLVL�URERW� OLQH�IROORZHU� .RPSHWLVL�URERW� OLQH�
IROORZHU� DGDODK� SHPEXDWDQ� URERW� \DQJ� PHPSXQ\DL� NHPDPSXDQ�
XQWXN� PHQJLNXWL� MDOXU� JDULV� EHUZDUQD� SDGD� VHEXDK� ELGDQJ�
SHUPXNDDQ��5RERW� OLQH� IROORZHU� \DQJ�GLUDQFDQJEDQJXQ� KDUXV� ELVD�
PHODNXNDQ�JHUDNDQ�PHQJLNXWL� MDOXU�JDULV�GHQJDQ�WHSDW�GDQ�FHSDW��
SHPHQDQJ� GLDPELO� EHUGDVDUNDQ� NHWHSDWDQ� URERW� PHQJLNXWL� MDOXU�
JDULV�VHUWD�NHFHSDWDQ�GDODP�PHQ\HOHVDLNDQ�VDWX�SXWDUDQ�DWDX�OHELK�
VHVXDL�GHQJDQ�SHUDWXUDQ�\DQJ�GLEXDW��

7HNQRORJL�SDGD� URERW� OLQH� IROORZHU� ELDVDQ\D�PHPDQIDDWNDQ�
VHQVRU� SKRWR� UHIOHFWRU� \DQJ� GLSDVDQJ� GXD� DWDX� OHELK� GLEDJLDQ�
GHSDQ� EDZDK� URERW�� -XPODK� SKRWR� UHIOHFWRU� \DQJ� GLSDVDQJ�
PHPSHQJDUXKL� SROD� JHUDN� GDUL� URERW�� VHPDNLQ� EDQ\DN� VHQVRU�
SKRWR� UHIOHFWRU� \DQJ� GLJXQDNDQ�DNDQ� VHPDNLQ� KDOXV� SROD� JHUDNDQ�
URERW�� 1DPXQ� GL� VLVL� ODLQ�� SHQJJXQDDQ� VHQVRU� \DQJ� EDQ\DN� DNDQ�
PHQMDGLNDQ�DOJRULWPD�SHPURJUDPDQ�URERW�PHQMDGL� VHPDNLQ� UXPLW�



�

\DQJ� EHUXMXQJ� SURVHV� NRPSXWDVL� SDGD� PLNURNRQWUROOHU� \DQJ�
GLJXQDNDQ�DNDQ�VHPDNLQ�EHUDW���

6DODK� VDWX� DOWHUQDWLI� SHQJJXQDDQ� VHQVRU� DGDODK� VHQVRU�
NDPHUD�� 6HQVRU� NDPHUD� GDSDW� PHQJKDVLONDQ� FLWUD� DWDX� JDPEDU�
\DQJ� GDSDW� PHUHSUHVHQWDVLNDQ� MDOXU� JDULV� GDUL� OLQWDVDQ� URERW��
3HQJJXQDDQ� VHQVRU� NDPHUD� OD\DNQ\D� PDWD� EDJL� URERW� GDODP�
PHOLKDW� GDQ� PHQMDGLNDQ� PDVXNDQ� EDJL� SHQJDPELODQ� NHSXWXVDQ�
DUDK� JHUDN� URERW�� 'HQJDQ� PHQJJXQDNDQ� SHQJRODKDQ� FLWUD� \DQJ�
WHSDW� DNDQ� PDPSX� PHPEHULNDQ� SROD� FLWUD� \DQJ� EDLN� GDQ� EDJXV�
XQWXN�SHQJHQGDOLDQ�URERW��

.HPDPSXDQ�URERW�\DQJ�PDPSX�PHQJLGHQWLILNDVL�MDOXU�JDULV�
EXNDQ� KDQ\D� GLEXWXKNDQ� GDODP� ORPED� WHUVHEXW�� QDPXQ� GL� GXQLD�
LQGXVWUL� MXJD�VXGDK�PXODL�GLSHUKLWXQJNDQ�GDQ�GLSHUJXQDNDQ�XQWXN�
NHSHUOXDQ�NHSHUOXDQ�NKXVXV�\DQJ�EHUNDLWDQ�GHQJDQ�FLWUD��

%HUGDVDU� XUDLDQ� WHUVHEXW� GLDWDV�� GDSDW� GLDPELO� VHEXDK�
NHVLPSXODQ� EDKZD� NHPDPSXDQ� URERW� GDODP� KDO� PHQJLGHQWLILNDVL�
MDOXU� JDULV� GDQ� NHPXGLDQ� GLJXQDNDQ� XQWXN� PHQJHQGDOLNDQ� DUDK�
JHUDN� URERW�PHUXSDNDQ� KDO� \DQJ� VDQJDW� SHQWLQJ� GDODP�XVDKDQ\D�
XQWXN� PHPEDQWX� SHNHUMDDQ� PDQXVLD�� .HPDPSXDQ� XQWXN�
PHQJLGHQWLILNDVL� MDOXU� JDULV� OLQWDVDQ� WHUVHEXW� FRED� XQWXN�
GLLPSOHPHQWDVLNDQ�GDODP�EHQWXN�SURWRWLSH�KDUGZDUH�GDQ�VRIWZDUH�
GDODP�SHQHOLWLDQ�LQL��

�
%� ,GHQWLILNDVL�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV�� PDND� GDSDW� GLWDULN�
LGHQWLILNDVL�PDVDODK�VHEDJDL�EHULNXW���
�� ,GHQWLILNDVL�ZDUQD�SHUOX�GLODNXNDQ�GL�ELGDQJ�URERW��
�� 5RERW� KDUXV� PHPSXQ\DL� NHPDPSXDQ� XQWXN� PHQJLGHQWLILNDVL�

ZDUQD�MDOXU�JDULV�OLQWDVDQ��
�� .HPDPSXDQ� URERW� XQWXN� PHQJLGHQWLILNDVL� ZDUQD� MDOXU� JDULV�

OLQWDVDQ� KDUXV� GLGXNXQJ� ROHK� SHQJJXQDDQ� VHQVRU� GDQ�PHWRGH�
SHPURJUDPDQ�\DQJ�EDLN��



�

&� %DWDVDQ�0DVDODK�
%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK� VHUWD� GHQJDQ�

PHPSHUKDWLNDQ� NHWHUEDWDVDQ� ZDNWX�� WHQDJD�� GDQ� WHUXWDPD� ELD\D�
PDND�SHUPDVDODKDQ�GLEDWDVL�SDGD�KDO�KDO�VHEDJDL�EHULNXW���
�� 3HQJHPEDQJDQ�KDUGZDUH� VLVWHP�GHQJDQ�PHQJJXQDNDQ� VHQVRU�

NDPHUD�GDQ�PLNURNRQWUROOHU���
�� 3HQJHPEDQJDQ� VRIWZDUH� VLVWHP� DJDU� PDPSX�PHQJLGHQWLILNDVL�

ZDUQD�MDOXU�JDULV�OLQWDVDQ�URERW�OLQH�IROORZHU�
�� 3URVHV�SHQJXMLDQ�KDUGZDUH�GDQ�VRIWZDUH�GHQJDQ�PHQJJXQDNDQ�

VLVWHP�SHQJXMLDQ�%ODFN�%R[�7HVWLQJ�

'� 5XPXVDQ�0DVDODK�
'DUL�XUDLDQ�GL�DWDV��PDND�GDSDW� GLUXPXVNDQ�SHUPDVDODKDQ�

\DQJ�DNDQ�GLSHFDKNDQ�SDGD�SHQHOLWLDQ�LQL��\DLWX���
�� %DJDLPDQDNDK� PHQJHPEDQJNDQ� VLVWHP� EDLN� KDUGZDUH� GDQ�

VRIWZDUH� \DQJ� PDPSX� PHQJHQGDOLNDQ� DUDK� JHUDN� URERW� OLQH�
IROORZHU�GHQJDQ�PHQJJXQDNDQ�VHQVRU�NDPHUD�"�

�� %DJDLPDQD� XQMXN� NHUMD� VLVWHP� \DQJ� PDPSX� PHQJHQGDOLNDQ�
DUDK� JHUDN� URERW� OLQH� IROORZHU� GHQJDQ� PHQJJXQDNDQ� VHQVRU�
NDPHUD�"�

�
(� 7XMXDQ�3HQHOLWLDQ�

7XMXDQ� GDUL� SURJUDP� LQL� DGDODK� XQWXN� PHUDQFDQJ� GDQ�
PHPEXDW� VXDWX� DSOLNDVL� KDUGZDUH� GDQ� VRIWZDUH� \DQJ� PDPSX�
PHQJHQGDOLNDQ� DUDK� JHUDN� URERW� OLQH� IROORZHU� GHQJDQ�
PHQJJXQDNDQ�VHQVRU�NDPHUD��

�
)� 0DQIDDW�3HQHOLWLDQ�

+DVLO�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�GLJXQDNDQ�VHEDJDL�WLWLN�
DZDO�SHQJJXQDDQ�VHQVRU�NDPHUD�SDGD�VHEXDK�PLNURNRQWUROOHU�\DQJ�
PHPSXQ\DL� NHPDPSXDQ� XQWXN� PHQJHQGDOLNDQ� DUDK� JHUDN� URERW�
OLQH�IROORZHU�GHQJDQ�PHQJJXQDNDQ�VHQVRU�NDPHUD��


