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'L�HUD�JOREDOLVDVL�VHSHUWL�VHNDUDQJ�LQL��SHQGLGLNDQ�,VODP�VHPDNLQ�PHQGDSDW�

WDQWDQJDQ�\DQJ�EHJLWX�EHUDW��6HODLQ�GLWXQWXW�XQWXN�PHPEHULNDQ�NRQVWULEXVL�

EDJLNHPRGHUHQDQ� GDQ� WHQGHQVL� JOREDOLVDVL�� GLWXQWXW� SXOD� XQWXN� GDSDW�

PHPEHULNDQ�NRQWULEXVL�GDODP�PHZXMXGNDQ�PDQXVLD�\DQJ�PDPSX�EHUVDLQJ�

GDODP� SHUFDWXUDQ� JOREDOLVDVL�� QDPXQ� WHWDS� EHUODQGDVNDQ� NHLPDQDQ� GDQ�

NHWDNZDDQ� NHSDGD� $OODK� 6:7�'HQJDQ� GHPLNLDQ� PHUXSDNDQ� VXDWX�

NHKDUXVDQ� SHQGLGLNDQ� ,VODP� GLWXQWXW� PHQ\XVXQ� ODQJNDK�ODQJNDK�

SHUXEDKDQ� \DQJ�PHQGDVDU� GDQ�PHQFDUL�PRGHO� SHQGLGLNDQ� DOWHUQDWLI� \DQJ�

LQRYDWLI��%HUGDVDUNDQ�SHPDSDUDQ�WHUVHEXW�GL�DWDV��SHQHOLWLDQ�LQL�GLODNXNDQ�

EHUPDNVXG�XQWXN�PHQHPXNDQ�PRGHO�EDUX�OHPEDJD�SHQGLGLNDQ�,VODP��

�

.DWD�.XQFL��0RGHO�SHQGLGLNDQ��KROLVWLN��PXOWL�LQWHOHJHQFH��NDUDNWHU�

WDXKLG�
�

$�� 3HQGDKXOXDQ�

3HUDGDEDQ�PDQXVLD�GHZDVD�LQL�GDQ�GL�PDVD�GHSDQ�DNDQ�PHQJKDGDSL�

VXDWX� FREDDQ� GDKV\DW�� VHUXSD� GHQJDQ� \DQJ� SHUQDK� GLKDGDSL� ROHK� EDQJVD�

<XQDQL�SDGD� DEDG�NHWLJD� VHEHOXP�0DVHKL�� ROHK�EDQJVD�$UDE�SDGD� DEDG�NH�

HQDP� 0DVHKL� GDQ� EDQJVD� (URSD� SDGD� DEDG� NHOLPD� EHODV� 0DVHKL��

3HUVDPDDQQ\D�WHUOHWDN�SDGD�NHUXQWXKDQ�EHUEDJDL�SROD�NHKLGXSDQ�\DQJ�ELDVD�

GLJXQDNDQ�ROHK�PDQXVLD�XQWXN�PHQDQJJDSL�KLGXS�LQL��0XQFXOQ\D�SROD�EDUX�

\DQJ�GDODP�KDO�LQL�VDPD�VHNDOL�EHOXP�GLNHQDO�RUDQJ�VHEHOXP�LWX���

3ROD� EDUX� WHUVHEXW� GL� DWDV� DNDQ� PHQJDNLEDWNDQ� EDQJVD� GL� GXQLD�

WHUPDVXN� ,QGRQHVLD�� DNDQ� WHUOLEDW� GDODP� VXDWX� WDWDQDQ� JOREDO� GDQ� SROD�

KXEXQJDQ� \DQJ� VHUDJDP�� NKXVXVQ\D� GLELGDQJ� LOPX� SHQJHWDKXDQ� GDQ�

WHNQRORJL�� $VSHN� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� \DQJ� VHPDNLQ� SHVDW�

WHUXWDPD� WHNQRORJL� NRPXQLNDVL� GDQ� WUDQVSRUWDVL�� PHQ\HEDENDQ� LVVX�LVVX�

JOREDO�WHUVHEXW�PHQMDGL�VHPDNLQ�FHSDW�PHQ\HEDU�GDQ�PHQHUSD�SDGD�EHUEDJDL�

WDWDQDQ�� EDLN� WDWDQDQ� SROLWLN�� HNRQRPL�� VRVLDO� EXGD\D� PDXSXQ� SHUWDKDQDQ�

NHDPDQDQ��

�
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6XPEHU� GD\D� PDQXVLD� �6'0�� PHUXSDNDQ� VDODK� VDWX� IDNWRU� NXQFL�

GDODP� SHUVDLQJDQ� JOREDO�� \DNQL� EDJDLPDQD� PHQFLSWDNDQ� 6'0� \DQJ�

EHUNXDOLWDV� GDQ� PHPLOLNL� NHWHUDPSLODQ� VHUWD� EHUGD\D� VDLQJ� WLQJJL� GDODP�

SHUVDLQJDQ�JOREDO�\DQJ�VHODPD�LQL�NLWD�DEDLNDQ��*OREDOLVDVL�\DQJ�VXGDK�SDVWL�

GLKDGDSL� ROHK� EDQJVD� ,QGRQHVLD� PHQXQWXW� DGDQ\D� HILVLHQVL� GDQ� GD\D� VDLQJ�

GDODP� GXQLD� XVDKD�� 'DODP� JOREDOLVDVL� \DQJ� PHQ\DQJNXW� KXEXQJDQ�

LQWUDUHJLRQDO�GDQ�LQWHUQDVLRQDO�DNDQ�WHUMDGL�SHUVDLQJDQ�DQWDUQHJDUD��

�8QWXN� PHPEHQWXN� PDQXVLD� KDQGDO� \DQJ� GDSDW� EHUVDLQJ� GDODP�

SHUFDWXUDQ� JOREDOLVDVL�� SHQGLGLNDQ�� NKXVXVQ\D� SHQGLGLNDQ� ,VODP� PHPLOLNL�

SHUDQ�\DQJ�VDQJDW�SHQWLQJ��3HQGLGLNDQ�PHPLOLNL�KDUDSDQ�PHQFHWDN�PDQXVLD�

\DQJ�VLDS�PHQJKDGDSL�VHJDOD�NHPDMXDQ�GDUL�EHUEDJDL�DVSHN�GDODP�NHKLGXSDQ�

LQL�� WDQSD� KDUXV� NHKLODQJDQ� PDNQD� GDQ� WXMXDQ� KLGXS� VHVXQJJXKQ\D�� \DLWX�

VHEDJDL� NKDOLIDK� GL� PXND� EXPL� LQL�� NDUHQD� LWX� PHUXSDNDQ� KDNLNDW� GDUL�

VHEXDK�SHQGLGLNDQ��

7HUNDLW� GHQJDQ� SHUPDVDODKDQ� JOREDOLVDVL�� GXQLD� SHQGLGLNDQ� ,VODP�

PHPLOLNL� WXJDV� \DQJ� EHJLWX� EHUDW�� NDUHQD� GLWXQWXW� XQWXN� PHPEHULNDQ�

NRQVWULEXVL�EDJL�NHPRGHUHQDQ�GDQ�WHQGHQVL�JOREDOLVDVL��VHKLQJJD�PHUXSDNDQ�

VXDWX� NHKDUXVDQ� SHQGLGLNDQ� ,VODP� GLWXQWXW� PHQ\XVXQ� ODQJNDK�ODQJNDK�

SHUXEDKDQ�\DQJ�PHQGDVDU�GDQ�PHQFDUL�SHQGLGLNDQ�DOWHUQDWLI�\DQJ�LQRYDWLI������

.RQGLVL� LQL� PHQXQWXW� OHPEDJD�OHPEDJD� SHQGLGLNDQ� ,VODP� XQWXN�

EHNHUMD� VXQJJXK�VXQJJXK� GDODP� PHQJHPEDQJNDQ� SHQGLGLNDQQ\D�� NDUHQD�

$�0XNWL�$OL�PHQ\DWDNDQ�EDKZD�NHOHPDKDQ�NHOHPDKDQ�SHQGLGLNDQ�,VODP�GL�

,QGRQHVLD�GHZDVD�LQL�OHELK�GLVHEDENDQ�ROHK�IDNWRU�IDNWRU�SHQJXDVDDQ�VLVWHP�

GDQ� PHWRGH�� EDKDVD� VHEDJDL� DODW�� NHWDMDPDQ� LQWHUSUHWDVL�� NHOHPEDJDDQ��

PDQDMHPHQ��VHUWD�SHQJXDVDDQ�LOPX�GDQ�WHNQRORJL���

%HUGDVDUNDQ� SHPDSDUDQ� WHUVHEXW� GL� DWDV�� SHQHOLWLDQ� LQL� GLODNXNDQ�

EHUPDNVXG� XQWXN� PHQFDUL� PRGHO� EDUX� OHPEDJD� SHQGLGLNDQ� ,VODP�� PRGHO�

\DQJ�GDSDW�PHZXMXGNDQ�WXMXDQ�GDUL�SHQGLGLNDQ�,VODP�LWX�VHQGLUL��GDQ�GDSDW�

PHQMDZDE�EHUEDJDL�PDFDP�WDQWDQJDQ�GL�HUD�JOREDOLVDVL�LQL��

6HNRODK�'DVDU�,VODP�7HUSDGX��6',7��1XUXO�,OPL��6',7�$O�$]KDU�GDQ�

6HNRODK� 'DVDU� ,VODP� $O�)DODK� .RWD� -DPEL� DGDODK� PHUXSDNDQ� OHPEDJD�

SHQGLGLNDQ�,VODP�\DQJ�EDQ\DN�GLPLQDWL�PDV\DUDNDW��.HQGDWL�VHNRODK�VHNRODK�

WHUVHEXW� GDSDW� GLNDWHJRULNDQ� VHEDJDL� VHNRODK� \DQJ� PDKDO� GDUL� VHJL� ELD\D��

QDPXQ�DQWXVLDV�PDV\DUDNDW�XQWXN�PHQ\HNRODKNDQ�SXWUD�SXWULQ\D�GL�VHNRODK�

WHUVHEXW� VDQJDW� WLQJJL�� +DO� LQL� WHUMDGL� EXNDQ� WLGDN� GHQJDQ� DGDQ\D� VXDWX�

DODVDQ�\DQJ�PHODWDUEHODNDQJLQ\D����

+DO� \DQJ� PHODWDUEHODNDQJL� WLQJJLQ\D� DQWXVLDV� PDV\DUDNDW� XQWXN�

PHQ\HNRODKNDQ� SXWUD�SXWULQ\D� GL� NHWLJD� VHNRODK� WHUVHEXW� DGDODK� EDKZD�

NHWLJD�VHNRODK�WHUVHEXW�PHPLOLNL�NHXQJJXODQ�NHXQJJXODQ�WHUWHQWX�\DQJ�WLGDN�

GLPLOLNL� ROHK� VHNRODK� ODLQ�� 6HODLQ� XQJJXO� GDODP� PRGHO�

������������������������������������������������
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SHQGLGLNDQQ\D�VHNRODK�VHNRODK� WHUVHEXW� MXJD� XQJJXO� GDODP� VLVWHP�

SHQGLGLNDQ�� VDUDQD� SUDVDUDQD� SHQXQMDQJ�� EDKDVD�� ,7�� MDULQJDQ� HNVWHUQDO��

SUHVWDVL��VFKRRO�VLVWHU�VHUWD�SURVSHNWLI��

2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHOLKDW� GDQ�

PHQGDODPL� OHELK� MDXK�PRGHO�SHQGLGLNDQ�GDQ�NHXQJJXODQ�NHXQJJXODQ� \DQJ�

WHUGDSDW� SDGD� NHWLJD� VHNRODK� WHUVHEXW�� VHUWD� PHQJDGDNDQ� VWXGL� NRPSDUDWLI�

GDUL�PRGHO�SHQGLGLNDQ�GDQ�NHXQJJXODQ�NHXQJJXODQ�NHWLJD�VHNRODK�WHUVHEXW��

VHKLQJJD� GHQJDQ� GHPLNLDQ� GLKDUDSDNDQ� GDSDW� PHQHPXNDQ� PRGHO� EDUX�

OHPEDJD�SHQGLGLNDQ�,VODP�\DQJ�LGHDO��

�

%�� .HUDQJND�7HRUL�

'L�,QGRQHVLD�DGD�EHEHUDSD�EHQWXN�GDQ�MHQLV�SHQGLGLNDQ�,VODP��VHSHUWL�

SRQGRN� SHVDQWUHQ�� PDGUDVDK�� VHNRODK� XPXP� EHUFLULNDQ� ,VODP�� SHUJXUXDQ�

WLQJJL�,VODP��GDQ�VHEDJDLQ\D��

6HFDUD� XPXP�� SHQGLGLNDQ� ,VODP� WHUVHEXW� GL� DWDV� PHPLOLNL� WXMXDQ�

PHQFHWDN�PXVOLP� \DQJ� VHPSXUQD�� DWDX�PDQXVLD� \DQJ� WDNZD�� DWDX�PDQXVLD�

EHULPDQ��DWDX�PDQXVLD�\DQJ�EHULEDGDK�NHSDGD�$OODK�6:7���

0�� $ULILQ� PHQMHODVNDQ� EDKZD� WXMXDQ� SHQGLGLNDQ� ,VODP� DGDODK�

SHUZXMXGDQ�QLODL�QLODL�LVODPL�GDODP�SULEDGL�PDQXVLD�GLGLN�\DQJ�GLLNKWLDUNDQ�

ROHK�SHQGLGLN�PXVOLP�PHODOXL�SURVHV�\DQJ�WHUPLQDO�SDGD�KDVLO��SURGXN��\DQJ�

EHUNHSULEDGLDQ� ,VODP� \DQJ� EHULPDQ�� EHUWDNZD�� GDQ� EHULOPX� SHQJHWDKXDQ�

\DQJ�VDQJJXS�PHQJHPEDQJNDQ�GLULQ\D�PHQMDGL�KDPED�$OODK�\DQJ�WDDW���

6HMDODQ�GHQJDQ�WXMXDQ�SHQGLGLNDQ�,VODP�\DQJ�EHUVLIDW�SDULSXUQD��3URI��

'U��0RKDPPDG�)DGKLO� DO�'MDPDO\�EHUSHQGDSDW�EDKZD� VDVDUDQ�SHQGLGLNDQ�

,VODP�\DQJ�VHVXDL�GHQJDQ�DMDUDQ�DO�4XU¶DQ�LDODK�PHPELQD�NHVDGDUDQ�DWDV�GLUL�

PDQXVLD�VHQGLUL�GDQ�DWDV�VLVWHP�VRVLDO�\DQJ� LVODPL��VLNDS�GDQ�UDVD�WDQJJXQJ�

MDZDE�VRVLDOQ\D��MXJD�WHUKDGDS�DODP�VHNLWDU�FLSWDDQ�$OODK�VHUWD�NHVDGDUDQQ\D�

XQWXN� PHQJHPEDQJNDQ� GDQ� PHQJHOROD� FLSWDDQ�1\D� EDJL� NHSHQWLQJDQ�

NHVHMDKWHUDDQ�XPXP�PDQXVLD���

3DGD� LQWLQ\D�� WXMXDQ� SHQGLGLNDQ� ,VODP� DGDODK� PHPEHQWXN� PDQXVLD�

\DQJ� EHUWDNZD� NHSDGD� $OODK�� PHPLOLNL� SHQJHWDKXDQ� \DQJ� GDSDW�

PHQXPEXKNDQ�VLNDS�GDQ�UDVD� WDQJJXQJ� MDZDE�VRVLDO� WHUKDGDS�DODP�VHNLWDU�

VHUWD� GDSDW� PHQJHPEDQJNDQQ\D� EDJL� NHSHQWLQJDQ� NHVHMDKWHUDDQ� XPXP�

PDQXVLD��

7XMXDQ� SHQGLGLNDQ� ,VODP� WHUVHEXW� DSDELOD� GDSDW� WHUZXMXG� GDODP�

VHWLDS�OHPEDJD�SHQGLGLNDQ�,VODP��WHQWXQ\D�DNDQ�PHODKLUNDQ�OXOXVDQ�OXOXVDQ�

\DQJ�EHUNXDOLWDV��PDPSX�EHUVDLQJ�GDQ�PHQMDZDE�EHUEDJDL�WDQWDQJDQ�GL�HUD�

JOREDOLVDVL�� 'L� PDQD� JOREDOLVDVL� LWX� VHQGLUL� DNDQ� PHQJDNLEDWNDQ� EDQJVD� GL�

������������������������������������������������
�$KPDG� 7DIVLU�� ,OPX� 3HQGLGLNDQ� 'DODP� 3HUVSHNWLI� ,VODP�� �%DQGXQJ�� 37�� 5HPDMD� 5RVGDNDU\D��

�����������KDO�����
�0��$ULILQ��,OPX�3HQGLGLNDQ�,VODP��-DNDUWD��37��%XPL�$NVDUD��������KDO��������
�,ELG��+DO�����
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GXQLD� WHUPDVXN� ,QGRQHVLD�� DNDQ� WHUOLEDW� GDODP� VXDWX� WDWDQDQ� JOREDO� GDQ�

SROD� KXEXQJDQ� \DQJ� VHUDJDP�� NKXVXVQ\D� GLELGDQJ� LOPX� SHQJHWDKXDQ� GDQ�

WHNQRORJL�� $VSHN� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� \DQJ� VHPDNLQ� SHVDW�

WHUXWDPD� WHNQRORJL� NRPXQLNDVL� GDQ� WUDQVSRUWDVL�� PHQ\HEDENDQ� LVVX�LVVX�

JOREDO�WHUVHEXW�PHQMDGL�VHPDNLQ�FHSDW�PHQ\HEDU�GDQ�PHQHUSD�SDGD�EHUEDJDL�

WDWDQDQ�� EDLN� WDWDQDQ� SROLWLN�� HNRQRPL�� VRVLDO� EXGD\D� PDXSXQ� SHUWDKDQDQ�

NHDPDQDQ��

6HODLQ� LWX�� JOREDOLVDVL� MXJD� DNDQ� PHQLPEXONDQ� GDPSDN� QHJDWLI��

GLDQWDUDQ\D�EHUXSD�PDVXNQ\D� LQIRUPDVL�LQIRUPDVL� \DQJ� WLGDN�NLWD�SHUOXNDQ�

DWDX� EDKNDQ� PHUXVDN� WDWDQDQ� QLODL� \DQJ� VHODPD� LQL� NLWD� DQXW��� 0LVDOQ\D��

EXGD\D�SHUVHOLQJNXKDQ�\DQJ�GLEDZD�ROHK�ILOP�ILOP�,WDO\�PHODOXL�79��JDPEDU�

JDPEDU�DWDX�YLGHR�SRUQR�\DQJ�PDVXN�OHZDW�MDULQJDQ�LQWHUQHW��PDMDODK��DWDX�

&'�520��PDVXNQ\D� IDKDP�IDKDP�SROLWLN�\DQJ�EHUEHGD�GDUL� IDKDP�SROLWLN�

\DQJ�NLWD�DQXW��GDQ�VHEDJDLQ\D���'L�ELGDQJ�HNRQRPL��SHUGDJDQJDQ�EHEDV�MXJD�

EHUDUWL�WHUEXNDQ\D�SDVDU�GDODP�QHJHUL�NLWD�EDJL�EDUDQJ�GDQ�MDVD�GDUL�QHJDUD�

ODLQ���.LWD�WHUSDNVD�KDUXV�EHUVDLQJ�GHQJDQ�SURGXN�GDQ�WHQDJD�NHUMD�DVLQJ�GL�

QHJDUD�NLWD�VHQGLUL���3DUD�SHQGDWDQJ�DVLQJ�\DQJ��NDUHQD�WHUSDNVD��KDUXV�OHELK�

XOHW� GDQ� NHUDV� EHNHUMD� ELDVDQ\D� OHELK� EHUKDVLO� GDULSDGD� SDUD� SHQGXGXN�

GRPHVWLN� VHKLQJJD� NHVHQMDQJDQ� VRVLDO� WDN� WHUKLQGDUNDQ� GDQ� NHFHPEXUXDQ�

VRVLDO� SXQ� PXGDK� WLPEXO��� .DODX� NLWD� NDODK� EHUVDLQJ�� NLWD� DNDQ� PHQMDGL�

SHQRQWRQ�GL�QHJHUL�VHQGLUL��

&HFH� :LMD\D� PHOXNLVNDQ� NHDGDDQ� JOREDOLVDVL� VHPDFDP� LWX� VHEDJDL�

SHUXEDKDQ�PDV\DUDNDW�GLELGDQJ�VRVLDO��HNRQRPL��EXGD\D��LOPX�SHQJHWDKXDQ��

GDQ� WHNQRORJL� \DQJ� EHUSHQJDUXK� WHUKDGDS� V\VWHP� SHQGLGLNDQ� \DQJ� VHGDQJ�

EHUMDODQ�� 3HQJDUXK� WHUVHEXW� PHQXQWXW� OHPEDJD� SHQGLGLNDQ� XQWXN� PDPSX�

PHQ\HVXDLNDQ\D� GHQJDQ� XSD\D� SHPEDKDUXDQ� SHQGLGLNDQ� GDQ� SHQJDMDUDQ�

\DQJ�VHVXDL�GHQJDQ�NHEXWXKDQ�PDV\DUDNDW���

6HODLQ� LWX�� OHPEDJD� SHQGLGLNDQ� ,VODP� MXJD� GLWXQWXW� XQWXN� GDSDW�

PHPEHULNDQ�NRQWULEXVL�GDODP�PHZXMXGNDQ�PDQXVLD�\DQJ�PDPSX�EHUVDLQJ�

GDODP� SHUFDWXUDQ� JOREDOLVDVL�� QDPXQ� WHWDS� EHUODQGDVNDQ� NHLPDQDQ� GDQ�

NHWDNZDDQ�NHSDGD�$OODK�6:7��

$SDELOD�OHPEDJD�SHQGLGLNDQ�,VODP�LQJLQ�PHZXMXGNDQ�SHUDQQ\D�GL�HUD�

JOREDOLVDVL�LQL��WHQWX�VDMD�SHUVRDODQ�YLVL��PLVL��WXMXDQ��IXQJVL��PHWRGH��PDWHUL�

GDQ� NXULNXOXP�� RULHQWDVL�� PDQDMHPHQ� GDQ� RUJDQLVDVL� SHQGLGLNDQ� ,VODP��

KDUXV� GLNRUHNVL�� GLUHYLVL� GDQ� EDKNDQ� GLUHIRUPDVL� VHFDUD� EHUDQL�� VHKLQJJD�

OHPEDJD� SHQGLGLNDQ� ,VODP� DNDQ� PHQMDGL� SHQGLGLNDQ� \DQJ� PHQDULN� PLQDW�

SHVHUWD� GLGLN� WDQSD� PHQJXUDQJL� SULQVLS�SULQVLS� DMDUDQ� GDUL� VXPEHU� SRNRN�

,VODP�\DLWX�DO�4XU¶DQ�GDQ�+DGLWV��

'DODP� SURVHV� PHZXMXGNDQ� SHUDQQ\D� GL� HUD� JOREDOLVDVL� LQL�� OHPEDJD�

������������������������������������������������
�&HFH� :LMD\D�� 3HQGLGLNDQ� 5HPHGLDO� 6DUDQD� 3HQJHPEDQJDQ� 0XWX� 6XPEHU� 'D\D� 0DQXVLD��

�%DQGXQJ��37��5HPDMD�5RVGDNDU\D��������KDO�����
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SHQGLGLNDQ� ,VODP� PHQHPXNDQ� EHUEDJDL� KDPEDWDQ�� \DQJ� VHNDOLJXV� MXJD�

PHUXSDNDQ� NHOHPDKDQQ\D�� )DNWRU� LQLODK� \DQJ� PHQMDGL� SHQJKDPEDW�

SHUNHPEDQJDQ�OHPEDJD�SHQGLGLNDQ�,VODP��

0RK��5RTLE�PHQ\DWDNDQ�EDKZD�VHFDUD�XPXP�SRWHQVL�GDQ�NHOHPDKDQ�

\DQJ�GLPLOLNL�OHPEDJD�SHQGLGLNDQ�,VODP�GDSDW�GLJDPEDUNDQ�VHEDJDL�EHULNXW��

��� 0DGUDVDK�PHPLOLNL�SRWHQVL�EHVDU� VHEDJDL� VHNRODK�XPXP�EHUFRUDN�,VODP�

\DQJ�WHODK�EHUXVDKD�PHPDGXNDQ�DQWDUD�LOPX�LOPX�DJDPD�GDQ�LOPX�LOPX�

XPXP�\DQJ�NHPXGLDQ�GLVHEXW�GHQJDQ�6HNRODK�'DVDU��6'��3OXV��

��� 8SD\D� WHUVHEXW� PHPDQJ� PDVLK� PHQJDODPL� NHQGDOD� EHVDU�� WHUXWDPD�

WHUNDLW�NHWHUVHGLDDQ�6'0�SURIHVLRQDO�GDQ�IDVLOLWDV�\DQJ�PHPDGDL��

��� 2OHK� NDUHQD� EHOXP� PHPLOLNL� 6'0� SURIHVLRQDO� GDQ� IDVLOLWDV� \DQJ�

PHPDGDL� PDND� PDV\DUDNDW� GDQ� SHPHULQWDK� SXQ� EHOXP� PHPEHULNDQ�

DSUHVLDVL�\DQJ�FXNXS�NHSDGD�OHPEDJD�LQL��

��� .RPLWPHQ�\DQJ�SHUWDPD�PHUXSDNDQ�SRWHQVL�OXDU�ELDVD�XQWXN�NHPDMXDQ�

OHPEDJD� MLND� GLNHOROD� GHQJDQ� EDLN�� 6HGDQJNDQ� NRPLWPHQ� NHGXD�

PHUXSDNDQ� EDJLDQ� GDUL� PRWLYDVL� HNVWULQVLN� \DQJ� ELVD� EHULPSOLNDVL� SDGD�

NXDOLWDV�NHUMD�\DQJ�UHQGDK�GDQ�PXGDK�SXWXV�DVD���

�

6HGDQJNDQ�PHQXUXW�$ULHI�5DKPDQ��VHWLGDNQ\D�DGD�VHPELODQ�WLWLN�OHPDK�

GDODP�DSOLNDVL�VLVWHP�SHQGLGLNDQ�GL�,QGRQHVLD��

��� 7LWLN�EHUDW�SHQGLGLNDQ�SDGD�DVSHN�NRJQLWLI�

��� 3ROD�HYDOXDVL�\DQJ�PHQLQJJDONDQ�SROD�SLNLU�NUHDWLI��LPDMLQDWLI��GDQ�LQRYDWLI�

��� 6LVWHP�SHQGLGLNDQ�\DQJ�EHUJHVHU��WHUHGXNVL��NH�SHQJDMDUDQ�

��� .XUDQJQ\D�SHPELQDDQ�PLQDW�EHODMDU�SDGD�VLVZD�

��� .XOWXU�PHQJHMDU�JHODU��WLWOH��DWDX�EXGD\D�PHQJHMDU�NHUWDV��LMD]DK���

��� 3UDNWLN�GDQ�WHRUL�NXUDQJ�EHULPEDQJ�

��� 7LGDN�PHOLEDWNDQ�VHPXD�VWDNH�KROGHU��PDV\DUDNDW��LQVWLWXVL�SHQGLGLNDQ��GDQ�

SHPHULQWDK�

��� 3URIHVL�JXUX�XVWDG]�VHNHGDU�SURIHVL�LOPLDK��EXNDQ�NHPDQXVLDDQ�

��� 3UREOHP� QDVLRQDO� \DQJ� PXOWLGLPHQVLRQDO� GDQ� OHPDKQ\D� SROLWLFDO� ZLOO�

SHPHULQWDK���

0�� $ULILQ� MXJD� PHQ\DWDNDQ� EDKZD� SHQGLGLNDQ� ,VODP� KDUXV� GLGHVDN�

XQWXN� PHODNXNDQ� LQRYDVL� \DQJ� WLGDN� KDQ\D� EHUNDLWDQ� GHQJDQ� SHUDQJNDW�

NXULNXOXP� GDQ� PDQDMHPHQ�� WHWDSL� MXJD� PHQ\DQJNXW� GHQJDQ� VWDUWHJL� GDQ�

WDNWLN�RSHUDVLRQDOQ\D��6WUWDHJL�GDQ�WDNWLN�LWX��PHQXQWXW�SHURPEDNDQ�PRGHO�

PRGHO� SHQGLGLNDQ� VDPSDL� GHQJDQ� LQVWLWXVL�LQVWLWXVLQ\D�� VHKLQJJD� OHELK�

HIHNWLI� GDQ� HILVLHQ�� GDODP� DUWL� SHGDJRJLV�� VRVLRORJLV� GDQ� NXOWXUDO� GDODP�

������������������������������������������������
�0RK��5RTLE��,OPX�3HQGLGLNDQ�,VODP��3HQJHPEDQJDQ�3HQGLGLNDQ�,QWHJUDWLI�GL�6HNRODK��.HOXDUJD�GDQ�

0DV\DUDNDW���<RJ\DNDUWD��/NL6��������KDO����������
�$ULHI� 5DFKPDQ�� .XDOLWDV� SHQGLGLNDQ� +DUXV� 'LPDNVLPDONDQ�� �0HGLD� ,QGRQHVLD� HGLVL� ��� 0HL�

������
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PHQXQMXNNDQ�SHUDQQ\D���

0HQJDPDWL�NRQGLVL�WHUVHEXW�GL�DWDV��SHQDWDDQ�XODQJ�VLVWHP�GDQ�PRGHO�

PRGHO� OHPEDJD� SHQGLGLNDQ� ,VODP� GL� ,QGRQHVLD� DGDODK� VHVXDWX� \DQJ� KDUXV�

GLODNXNDQ�� 6LVWHP� SHQJHPEDQJDQ� OHPEDJD� SHQGLGLNDQ� ,VODP� KHQGDNQ\D�

GLSLOLK� GDUL� NHJLDWDQ� SHQGLGLNDQ� \DQJ� SDOLQJ� PHQGHVDN� GDQ� VHQWUDO� \DQJ�

DNDQ� PHQMDGL� PRGHO� GDVDU� XQWXN� XVDKD� SHQJHPEDQJDQ� PRGHO�PRGHO�

OHPEDJD�SHQGLGLNDQ�,VODP�VHODQMXWQ\D��GHQJDQ�WLGDN�PHQLQJJDONDQ�OHPEDJD�

OHPEDJD�SHQGLGLNDQ�VHSHUWL�NHOXDUJD��VHNRODK�GDQ�PDGUDVDK��PDVMLG��SRQGRN�

SHVDQWUHQ�� GDQ� SHQGLGLNDQ� OXDU� VHNRODK� ODLQQ\D� WHWDS� GLSHUWDKDQNDQ�

NHEHUDGDDQQ\D��

$WDV� GDVDU� SHPDSDUDQ� WHUVHEXW�� PRGHO� EDUX� OHPEDJD� SHQGLGLNDQ�

VDQJDW� YLWDO� GL� WHQJDK�WHQJDK� HUD� JOREDOLVDVL� LQL�� 7HQWXQ\D� PRGHO� EDUX�

OHPEDJD� SHQGLGLNDQ� ,VODP� GLVLQL� KDUXV� GDSDW� PHQJDNRPRGLU� EHUEDJDL�

NHOHPDKDQ�DWDX�NHQGDOD�\DQJ�VHODPD�LQL�GLWHPXNDQ��

�

&�� 0HWRGH�3HQHOLWLDQ�

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� GHVNULSWLI� NRPSDUDWLI�

NXDOLWDWLI�� 3HQHOLWLDQ� LQL� GLPDNVXGNDQ� XQWXN� PHQGHVNULSVLNDQ� VXDWX�

VLWXDVL� GDQ� NRQGLVL� DWDX� DUHD� SRSXODVL� WHUWHQWX� \DQJ� EHUVLIDW� IDNWXDO�

VHFDUD� VLVWHPDWLV� GDQ� DNXUDW�� VHUWD� PHPEDQGLQJNDQ� NRQGLVL� DWDX� DUHD�

SRSXODVL�WHUVHEXW��

7HNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� DGDODK� REVHUYDVL��

ZDZDQFDUD� GDQ� GRNXPHQWDVL�� 6HGDQJNDQ� PHWRGH� DQDOLVLV� GDWD� \DQJ�

GLJXQDNDQ�DGDODK�PHWRGH�DQDOLVLV�LQGXNWLI�XQWXN�PHQDULN�VXDWX�NHVLPSXODQ�

WHUKDGDS�KDO�KDO�DWDX�SHULVWLZD�SHULVWLZD�GDUL�GDWD�\DQJ� WHODK�GLNXPSXONDQ��

VHUWD� PHPEDQGLQJNDQQ\D� NHPXGLDQ� GLJHQHUDOLVDVLNDQ� �GLWDULN� NH� DUDK�

NHVLPSXODQ�XPXP���

�

'�� 7HPXDQ�3HQHOLWLDQ�

0RGHO� SHQGLGLNDQ� \DQJ� GLPDNVXG� GL� GDODP� SHQHOLWLDQ� LQL� PHOLSXWL�

VLVWHP� SHQGLGLNDQ�� NXULNXOXP�� VLVWHP� SHQJDMDUDQ�� SURJUDP� VHNRODK� GDQ�

SHPELQDDQ�WHQDJD�SHQJDMDU��

���0RGHO�3HQGLGLNDQ�6',7�1XUXO�,OPL�.RWD�-DPEL�

D�� 6LVWHP�3HQGLGLNDQ�

6LVWHP� SHQGLGLNDQ� ,VODP� 7HUSDGX� GHQJDQ� NRQVHS� )XOO� 'D\�

6FKRRO� WHODK� GLWHUDSNDQ� SDGD� 6',7� 1XUXO� ,OPL� \DQJ� WHODK� PHQGDSDW�

L]LQ�RSHUDVLRQDO�GDUL�'LQDV�3HQGLGLNDQ�1DVLRQDO�.RWD� -DPEL�GHQJDQ�

QR������������3'.�GDQ�136�������������

6HNRODK�'DVDU� ,VODP�7HUSDGX��6',7��1XUXO� ,OPL�PHPEHULNDQ�

VDWX� PRGHO� VHNRODK� DOWHUQDWLI�� 6HNRODK� \DQJ� PHQFRED� PHQHUDSNDQ�

������������������������������������������������
�0��$ULILQ��.DSLWD�6HOHNWD�3HQGLGLNDQ��-DNDUWD��37��%XPL�$NVDUD��������KDO����

�
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SHQGHNDWDQ� SHQ\HOHQJJDUDDQ� \DQJ� PHPDGXNDQ� SHQGLGLNDQ� XPXP�

GDQ� SHQGLGLNDQ� DJDPD� GDODP� VDWX� MDOLQDQ� NXULNXOXP�� 'HQJDQ�

SHQGHNDWDQ� LQL�� VHPXD� PDWD� SHODMDUDQ� GDQ� VHPXD� NHJLDWDQ� VHNRODK�

WLGDN�OHSDV�GDUL�ELQJNDL�DMDUDQ�GDQ�SHVDQ�QLODL�,VODP��

�

E��.XULNXOXP�

8QWXN� PHQJKDVLONDQ� VLVZD� \DQJ� EHUNXDOLWDV�� VHNRODK� LQL�

PHQHUDSNDQ� NXULNXOXP� .HPHQWHULDQ� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ�

GDQ� NXULNXOXP� .HPHQWHULDQ� $JDPD� \DQJ� GLSHUND\D� GHQJDQ�

SHQGHNDWDQ�GDQ�QXDQVD�,VODPL��.XULNXOXP�\DQJ�GLWHUDSNDQ�DGDODK���

��� .XULNXOXP�.HPHQWHULDQ�3HQGLGLNDQ�GDQ�.HEXGD\DDQ�

��� .XULNXOXP� 3HVDQWUHQ� $O�4XU¶DQ� �7DKILG]� $O�4XU¶DQ��

4LUR¶DWL�7DKVLQ����

x�3URJUDP�XQJJXODQ��%DKDVD�,QJJULV�GDQ�%DKDVD�$UDE����

x�(NVWUD� .XULNXOHU� �'UXP� %DQG�� 5HQDQJ�� .RPSXWHU�� 6HQL,VODP��

2XW�%RQG��.HSDQGXDQ��GOO��

�

.XULNXOXP� GL� VHNRODK� LQL� PHPDQJ� VDQJDW� PHPSHUKDWLNDQ�

NHWHUSDGXDQ� \DQJ� LQWHJUDO�QLODL�QLODL� DJDPD�GDODP� VHWLDS�NHJLDWDQ�

SHPEHODMDUDQ� VHODPD� GL� VHNRODK�� +DO� LQL� WHUOLKDW� SURVHV�

SHPEHODMDUDQ�PDWD�SHODMDUDQ�DSDSXQ�KDUXV�DGD�LQWHJUDVL�QLODL�QLODL�

DJDPD� GL� GDODPQ\D�� 6HODLQ� LWX�� WHUOLKDW� MXJD� GL� GDODP� SURVHV�

HYDOXDVL�� GLPDQD� VRDO�VRDO� \DQJ� GLEHULNDQ� VHEDJDL� HYDOXDVL�

VHPXDQ\D�PHQJDQGXQJ�SHVDQ�PRUDO�,VODPL���

'HQJDQ� GHPLNLDQ� VLVZD� GL� VHNRODK� WLGDN� KDQ\D�

PHQGDSDWNDQ�SHQJHWDKXDQ�� WHWDSL�PHQGDSDWNDQ�QLODL�QLODL� DJDPD�

\DQJ� DNDQ�PHPEHQWXN�NHSUEDGLDQ�GDQ�SHULODNX� ,VODPL�� 6HKLQJJD�

GLKDUDSNDQ� OXOXVDQ�OXOXVDQ� 6',7� 1XUXO� ,OPL� DNDQ� GDSDW�

PHPEHQWXN�EXGD\D�,VODP�GLPDQDSXQ�GLD�EHUDGD��

�

F�� 6LVWHP�3HQJDMDUDQ�

6LVWHP� SHQJDMDUDQ� \DQJ� GLWHUDSNDQ� GL� VHNRODK� LQL�

PHQJLQWHJUDVLNDQ� QLODL�QLODL� DJDPD� NH� GDODP� EHUEDJDL� NHJLDWDQ� GL�

VHNRODK��6HODLQ�LWX��SHPELDVDDQ�SXQ�VDQJDW�GLWHNDQNDQ�GL�VHNRODK�LQL��

SHPELDVDDQ� UXWLQLWDV�UXWLQLWDV� NHDJDPDDQ�� DNKODNXO� NDULPDK� VHUWD�

VLIDW�VLIDW�WHUSXML��

6HODLQ� LWX�� DGD� \DQJ� XQLN� WHUNDLW� VLVWHP� SHQJDMDUDQQ\D�� \DLWX�

DGDQ\D� VLVWHP� RWRQRPL� NHODV�� 6LVWHP� LQL� PHPEHULNDQ� NHEHEDVDQ�

NHSDGD� JXUX� NHODV� XQWXN� PHQGHVDLQ� NHJLDWDQ�� UXDQJ� NHODV� WHUPDVXN�

MXJD�PRGHO�SHPEHODMDUDQ�VHODPD�GL�VHNRODK��QDPXQ�WLGDN�NHOXDU�GDUL�

NHWHQWXDQ�NHWHQWXDQ�XPXP�SHPEHODMDUDQ�\DQJ�WHODK�GLWHWDSNDQ�ROHK�

SLKDN� VHNRODK�� ,QLODK� \DQJ� GLLVWLODKNDQ� GHQJDQ� VLVWHP� HGXNDWLI� GDQ�
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YDULDWLI��

.HPXGLDQ� GL� GDODP� SHPEHODMDUDQQ\D�� SHQJJXQDDQ� SHUDQJNDW�

,7� PHUXSDNDQ� VXDWX� NHKDUXVDQ�� GLPDQD� VHMDN� GLQL� VLVZD�

GLSHUNHQDONDQ�GHQJDQ�PHGLD�PHGLD�SHPEHODMDUDQ�EHUEDVLV�,7��+DO�LQL�

MXJD� GLPDNVXGNDQ� XQWXN� PHQDULN� PLQDW� VHUWD� PHQJKLODQJNDQ�

NHMHQXKDQ�VLVZD�WHUKDGDS�PDWHUL�SHODMDUDQ��

�

G��3URJUDP�6HNRODK�

'DODP� UDQJND�SHQLQJNDWDQ�NXDOLWDV�SDUD� VLVZDQ\D�� VHNRODK� LQL�

PHQHWDSNDQ�SURJUDP�SURJUDP�GDODP�5.6�WDKXQ�����������VHEDJDL�

EHULNXW��

��� 7DKIL]KXO� 4XU¶DQ�� SURJUDP� LQL� EHUWXMXDQ� DJDU� VLVZD� VHMDN� GLQL�

PHQFLQWDL� DO�4XU¶DQ�� 6HODPD� PHQJLNXWL� SURJUDP� LQL�� VLVZD�

GLKDUDSNDQ� PDPSX� XQWXN� PHQJKDIDO� DO�4XU¶DQ� PLQLPDO� �� MX]��

\DLWX�MX]�µDPPD�MX]�����

��� 0DUNHW� 'D\�� 0DUNHW� GD\� LQL� DGDODK� VHEXDK� SURJUDP� XQWXN�

PHQXPEXKNDQ� MLZD� ZLUDXVDKD� VLVZD�� 3URJUDP� LQL� GLODNVDQDNDQ�

GDODP� SHULRGH� WHUWHQWX�� GLPDQD� VLVZD� PHODNXNDQ� NHJLDWDQ�

OD\DNQ\D�VHEXDK�SDVDU��

��� 6KDODW� 'KXKD� 	� =KXKXU� %HUMDPDDK�� SURJUDP� LQL� VHODOX�

GLODNVDQDNDQ� GL� VHNRODK� GHQJDQ� ELPELQJDQ� VHRUDQJ� JXUX�� 6LVZD�

GLELDVDNDQ�XQWXN�PHQJDPDONDQ�NHVXQDKDQ�NHVXQDKDQ�VHMDN�GLQL��

��� 0DODP� %LQD� ,PDQ� 	� 7DNZD� �0DELW��� SURJUDP� LQL� GLODNVDQDNDQ�

GDODP� SHULRGH� WHUWHQWX� \DQJ� GLGHVDLQ� XQWXN� PHPELDVDNDQ� VLVZD�

GDODP� PHQJKLGXSNDQ� PDODP� GHQJDQ� NHVXQDKDQ�NHVXQDKDQ��

.HJLDWDQ�LQL�EHULVL�WDXVL\DK��WDGDUXV�GDQ� MXJD�VKDODW�VKDODW�VXQQDK�

VHSHUWL�WDKDMXG�GDQ�VHEDJDLQ\D��

��� .XQMXQJDQ�%HODMDU��3URJUDP�LQL�EHULVL�NHJLDWDQ�VLVZD�PHQJXQMXQJL�

VHNRODK�VHNRODK� WHUWHQWX� XQWXN� PHPSHUROHK� SHQJDODPDQ� GDQ�

SHQJHWDKXDQ�VXDVDQD�GDQ�VLVWHP�EHODMDU�GL�VHNRODK�\DQJ�GLMDGLNDQ�

WXMXDQ��

�

H�� 3HPELQDDQ�7HQDJD�3HQJDMDU�

7HQDJD� SHQJDMDU�JXUX� EDJL� VHNRODK� LQL� DGDODK� IRNXV� XWDPD�

SHUKDWLDQ� GHPL� NHEHUKDVLODQ� WXMXDQ� GDUL� SHQGLGLNDQ� GL� VHNRODK� LWX��

6HKLQJJD� GHQJDQ� GHPLNLDQ� EHUEDJDL� SURJUDP� GLEXDW� GDODP� UDQJND�

SHQLQJNDWDQ� SURIHVLRQDOLVPH� JXUX� VHEDJDL� SHQJHPEDQ� DPDQDW�

SHQGLGLNDQ�GDUL�PDV\DUDNDW��3URJUDP�SURJUDP�\DQJ�GLPDNVXG�DGDODK�

VHEDJDL�EHULNXW��

��� 0HQJDGDNDQSHODWLKDQNHSDGD� JXUX�JXUX� GHQJDQPHQGDWDQJNDQ�

7UDLQHU� GDULEHUEDJDLOHPEDJD� WUDLQLQJ� VHFDUDEHUNDOD�� 'L� GDODP�

SHODWLKDQ� DWDXSXQ� NHJLDWDQ�NHJLDWDQ� LOPLDK� ODLQQ\D� \DQJ�
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GLSURJUDPNDQ� PHPLOLNL� WDUJHW� \DLWX� KDUXV� PHQFDSDL� ���� MDP�

GDODP�SHULRGH�ZDNWX���WDKXQ��

��� 0HQJDGDNDQ� HYDOXDVL� NHJLDWDQ� EHODMDU� PHQJDMDU� VHFDUD� UXWLQ� GL�

VHWLDS�DNKLU�EXODQ��6DWXUGD\�2II��

��� 0HQJDGDNDQ� VXSHUYLVL� SHPEHODMDUDQ� \DQJ� GLODNXNDQ� WHUKDGDS�

SURVHV�SHPEHODMDUDQ� ROHK� JXUX�� EDLN� LWX� GDODP� ELGDQJ� SHUDQJNDW�

SHPEHODMDUDQ�� SHODNVDQDDQ� SHPEHODMDUDQ�� PDXSXQ� HYDOXDVL�

SHPEHODMDUDQQ\D��

��� 0HQJLNXWVHUWDNDQ� JXUX� GDODP� EHUEDJDL� SHODWLKDQ� EDLN� GL� WLQJNDW�

QDVLRQDO�PDXSXQ�GL�NDODQJDQ�VHQGLUL��

��� 0HQJDGDNDQ�PDMOLV�G]LNLU��SURJUDP�LQL�GLODNVDQDNDQ�GDODP�UDQJND�

PHPHQXKL� NHEXWXKDQ� URKDQL� GDUL� SDUD� JXUX� GDQ� NDU\DZDQ��

GLPDQD�SURJUDP�LQL�EHULVL�WDXVL\DK��G]LNLU�EHUVDPD�GDQ�WDGDUXV�DO�

4XU¶DQ��

�

6HODLQ�DVSHN�DVSHN�WHUVHEXW�GL�DWDV��EHUGDVDUNDQ�KDVLO�SHQJDPDWDQ�

GL� ODSDQJDQ�� VHNRODK� LQL� PHPLOLNL� ODERUDWRULXP� EDKDVD� GDQ� NRPSXWHU�

\DQJ� FXNXS� UHSUHVHQWDWLI�� .HGXD� ODERUDWRULXP� WHUVHEXW� GLPDQIDDWNDQ�

XQWXN� PHQLQJNDWNDQ� NHPDPSXDQ� VLVZD� GL� GDODP� EHUEDKDVD� GDQ�

SHQJXDVDDQ�WHNQRORJL�GDVDU�NRPSXWHU��

.HPXGLDQ� XQWXN� PHQXPEXKNDQ� GDQ� PHPELDVDNDQ� GLUL� VLVZD�

XQWXN� EHUEXDW� MXMXU� \DQJ� PHUXSDNDQ� EDJLDQ� GDUL� QLODL�QLODL� DNKODNXO�

NDULPDK�� VHNRODK� LQL� PHPEDQJXQ� VHEXDK� NDQWLQ� \DQJ� GLVHEXW� GHQJDQ�

³NDQWLQ�NHMXMXUDQ´���

'DODP� KDO� SHQJHPEDQJDQ� EDKDVD�� VHNRODK� LQLPHQJHPEDQJNDQ�

EDKDVD� $UDE� GDQ� ,QJJULV�6LVZD� GDODP� VHWLDS� KDULQ\D� GLKDUDSNDQ� XQWXN�

GDSDW�PHQJKDIDO�NRVD�NDWD�EDKDVD�$UDE�GDQ�,QJJULV�PLQLPDO���NRVD�NDWD��

8QWXN�PHQLQJNDWNDQ�NHWHUDPSLODQ�EHUEDKVD�VLVZD�EDLN�LWX�EDKDVD�$UDE�

DWDXSXQ� ,QJJULV�� VHNRODK� LQL� PHQ\XVXQ� SURJUDP� (QJOLVK�$UDELF� 'D\��

GLPDQD� SURJUDP� WHUVHEXW� GL� GDODP� LQWHUDNVL� GL� VHNRODK� EDLN� JXUX�

PDXSXQ�VLVZD�KDUXV�PHQJJXQDNDQ�NHGXD�EDKDVD�WHUVHEXW��

'DODP�KDO�SHQJHPEDQJDQ�,7�GL�6',7�1XUXO�,OPL�LQL�EHUDZDO�GDUL�

SHQJHPEDQJDQ�LQWHUQHW�\DQJ�GDSDW�GLDNVHV�GHQJDQ�PXGDK�ROHK�JXUX�GDQ�

VLVZD�6HODLQ� LWX�� VLVZD� VXGDK� GLNHQDONDQ� GHQJDQ� GDVDU�GDVDU� WHNQRORJL�

NRPSXWHU� VHMDN� PHUHND� EHUDGD� GL� NHODV� ,�� 'L� GDODP� SHPEHODMDUDQ�

NRPSXWHU�� VHODLQ� VLVZD� EHODMDU� WHNQRORJL� NRPSXWHU�� QDPXQ� GHQJDQ�

GHVDLQ� SHPEHODMDUDQ� \DQJ� PHQJDUDKNDQ� NHSDGD� SHQJHNVSUHVLDQ� PLQDW�

GDQ�EDNDW� VLVZD�� VHKLQJJD� WHNQRORJL� NRPSXWHU�GLPDQIDDWNDQ�ROHK� VLVZD�

XQWXN� PHQXDQJNDQ� EHUEDJDL� NUHDVL� VLVZD�� \DQJ� SDGD� DNKLUQ\D� GDSDW�

PHQJHPEDQJNDQ�GD\D�NUHDWLILWDV�VLVZD�LWX�VHQGLUL��

�

�
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���0RGHO�3HQGLGLNDQ�6',7�$O�$]KDU�.RWD�-DPEL�

D�� 6LVWHP�3HQGLGLNDQ�

6HNRODK� 'DVDU� ,VODP� 7HUSDGX� �6',7�� $O�$]KDU� .RWD� -DPEL�

DGDODK� EHQWXN� VDWXDQ� SHQGLGLNDQ� GDVDU� \DQJ� PHQ\HOHQJJDUDNDQ�

SURJUDP� SHQGLGLNDQ� HQDP� WDKXQ� EHUGDVDUNDQ� NXULNXOXP� QDVLRQDO�

\DQJ� GLSHUNLUDNDQ� GHQJDQ� VLVWHP� SHQGHNDWDQ� LVODPL� GDQ� WHUSDGX�

PHODOXL� SHQJLQWHJUDVLDQ� DQWDUD� SHQGLGLNDQ� DJDPD� GDQ� SHQGLGLNDQ�

XPXP�� DQWDUD� VHNRODK�� RUDQJ� WXD� GDQ� PDV\DUDNDW� GHQJDQ�

PHPDNVLPDONDQ� EDJLDQ� NRJQLWLI�� DIHNWLI� GDQ� SVLNRPRWRU� GHQJDQ�

KDUDSDQ�SHVHUWD�GLGLN�PHQMDGL�PDQXVLD�\DQJ�FHUGDV��EHUZDZDVDQ�OXDV��

NUHDWLI�GDQ�EHUVLNDS�SRVLWLI���

,QWHJUDVL� \DQJ� GLPDNVXG� GL� DWDV�� GLWHUDSDNDQ� GDODP� EHUEDJDL�

DVSHN�� \DLWX� GLVHWLDS� VXGXW� SHQGLGLNDQ�� MDQJNDXDQ� SHQGLGLNDQ� VHUWD�

SHQ\HOHQJJDUDDQ�SHQGLGLNDQ���

�

E��.XULNXOXP�

6HNRODK� 'DVDU� ,VODP� 7HUSDGX� $O�$]KDU� .RWD� -DPEL� DGDODK�

VXDWX� VLVWHP� SHUVHNRODKDQ� SDGD� MHQMDQJ� XVLD� VHNRODK� GDVDU� \DQJ�

EHUXSD\D�PHQHUDSNDQ�DVDV�DVDV�NXULNXOXP�\DQJ�MHODV�GDQ�EHQDU��WHUWLE�

GDQ� NRQWLQ\X�� HIHNWLI� GDQ� HILVLHQ�� VHLPEDQJ� GDQ� SURSRUVLRQDO� VHUWD�

LQWHJUDWLI�GDQ�PHQ\HOXUXK��

.XULNXOXP� \DQJ� GLJXQDNDQ� GL� VHNRODK� LQL� DGDODK� NXULNXOXP�

QDVLRQDO� \DQJ� GLSDGXNDQ� GHQJDQ� NXULNXOXP� VHNRODK� ,VODP� WHUSDGX��

VHUWD� PHPEHULNDQ� SRUVL� \DQJ� VHLPEDQJ� DQWDUD� SHODMDUDQ� DJDPD� GDQ�

SHODMDUDQ�XPXP��

�

F�� 6LVWHP�3HQJDMDUDQ�

6LVWHP� SHQJDMDUDQ� \DQJ� GLWHUDSNDQ� GL� VHNRODK� LQL� DGDODK�

VHEDJDL�EHULNXW��

��� .HJLDWDQ� EHODMDU� PHQJDMDU� GLODNVDQDNDQ� GHQJDQ� VLVWHP� NODVLNDO��

\DLWX� GHQJDQ� PHQJHORPSRNNDQ� DQDN� \DQJ� XVLD� GDQ� NHPDPSXDQ�

UDWD�UDWD� KDPSLU� VDPD�� %LOD� GLSHUOXNDQ� GDSDW� GLEHQWXN�

SHQJHORPSRNNDQ� VHVXDL� GHQJDQ� WXMXDQ� GDQ� NHSHUOXDQ� NHJLDWDQ�

EHODMDU�PHQJDMDU���

��� 0HQJLQJDW� DQHND� UDJDPQ\D� PDWD� SHODMDUDQ� \DQJ� KDUXV� GLDMDUNDQ�

NHSDGD� SHVHUWD� GLGLN�� PDND� FDUD� SHQJDMDUDQ� GLEXDW� VHGHPLNLDQ�

UXSD�VHKLQJJD�SHVHUWD�GLGLN�WHWDS�HQMR\�PHQHULPD�SHODMDUDQ�GHQJDQ�

EDLN�GDQ�EHUKDVLO��%HEHUDSD�PHGLD�VHSHUWL�DODW�SHUDJD�PDWHPDWLND��

,3$�� EDKDVD�� GDQ� ODLQ�ODLQ� GLRSWLPDONDQ� SHQJJXQDDQQ\D��

'HPLNLDQ� SXOD� VDUDQD� SHQXQMDQJ� VHSHUWL� SHUSXVWDNDDQ�� SXVDW�

VXPEHU� EHODMDU�� PDVMLG�� NOLQLN�� NDQWLQ�� GDQ� ODLQ�ODLQ�� VHPXDQ\D�

GLRULHQWDVLNDQ�XQWXN�NHEHUKDVLODQ�NHJLDWDQ�EHODMDU�PHQJDMDU��
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��� %DJL� SHVHUWD� GLGLN� \DQJ� EHUPDVDODK� GDODP� KDO� SHQJDMDUDQ� VHSHUWL�

WHUWLQJJDO� SHODMDUDQ� GDUL� \DQJ� ODLQ�� JXUX� \DQJ� EHUVDQJNXWDQ�

EHUWDQJJXQJ� MDZDE� XQWXN� PHQJDGDNDQ� UHPHGLDO� GHQJDQ�

PHQJJXQDNDQ�ZDNWX�\DQJ�DGD��

�

G��3URJUDP�6HNRODK�

3URJUDP�SHQJDMDUDQ�\DQJ�GLWHUDSNDQ�GL�VHNRODK�PHPDQJ�VDQJDW�

GDQ�EHUYDULDVL��\DLWX�VHEDJDL�EHULNXW��

��� 3URJUDP�3HQJDMDUDQ�7DKIL]KXO�4XU¶DQ��3URJUDP�LQL�EHUWXMXDQ�DJDU�

SHVHUWD� GLGLN� KDIDO� EHEHUDSD� MX]� DO�4XU¶DQ� GDQ� PHQFLQWDLQ\D��

VHKLQJJD� NHODN� PHQMDGL� PDQXVLD� \DQJ� KLGXS� GDODP� QDXQJDQ� DO�

4XU¶DQ���

��� 3URJUDP�3HQJDMDUDQ�4LUD¶DWXO�4XU¶DQ��3URJUDP�LQL�PHQJJXQDNDQ�

PHWRGH� TLUR¶DK� DWDX� LTUD� �DO�%DUTL��� 3URJUDP� LQL� GLPDNVXGNDQ�

XQWXN�PHODWLK�SDUD�SHVHUWD�GLGLN�PHPEDFD�DO�4XU¶DQ�GHQJDQ�EDLN�

GDQ�EHQDU���

��� 3URJUDP� 3HQJDMDUDQ� 0HQWRULQJ�� SURJUDP� LQL� DGDODK� VHEXDK�

SURJUDP� SHPEHODMDUDQ� \DQJ� OHELK� PHQJDUDKNDQ� NHSDGD�

SHQGHNDWDQ�DVSHN�DIHNWLI�GLVDPSLQJ�SHQJHPEDQJDQ�DVSHN�NRJQLWLI�

\DQJ� DGD�3URJUDP� LQL� EHUWXMXDQ� PHPEHQWXN� NHSULEDGLDQ� SHVHUWD�

GLGLN� GL� WLQJNDW� VHNRODK� GDVDU� NH� DUDK� \DQJ� OHELK� PHQFHUPLQNDQ�

QLODL�QLODL�,VODPL��

��� 3URJUDP� 3HQJDMDUDQ� <DXPXQ� 1DV\DWK�� SURJUDP� LQL� DGDODK�

SURJUDP� SHPEHODMDUDQ� RXW� GRRU�� \DQJ� OHELK� PHPEHULNDQ� QXDQVD�

SHPEHODMDUDQ� \DQJ� PHQHNDQNDQ� DVSHN� SVLNRPRWRU� GDQ� DIHNWLI�

VLVZD��

��� 3URJUDP�+DOOR�7HV��SURJUDP�KDOOR�WHV�GDSDW�GLNDWDNDQ�MXJD�GHQJDQ�

WHV� NHWLND� EHUEDULV� GL� GHSDQ� NHODV�� 3URJUDP� LQL� DGDODK� EHQWXN�

SHQJXODQJDQ� PDWHUL�PDWHUL� \DQJ� WHODK� GLKDIDO�� PHOLSXWL� NRVD� NDWD�

EDKDVD��WDKIL]K�GDQ�SHUNDOLDQ�\DQJ�GLKDIDO�GL�OXDU�NHSDOD��

�

H�� 3HPELQDDQ�7HQDJD�3HQJDMDU�

6HNRODK� 'DVDU� ,VODP� 7HUSDGX� �6',7�� $O�$]KDU� .RWD� -DPEL�

PHPLOLNL� EHEHUDSD� SURJUDP� NHJLDWDQ� GDODP� UDQJND� PHPELQD� GDQ�

PHQLQJNDWNDQ� NHSURIHVLRQDOLVPHDQ� WHQDJD� SHQGLGLNQ\D�� $GDSXQ�

SURJUDP�SURJUDP�\DQJ�GLPDNVXG�DGDODK�VHEDJDL�EHULNXW��

��� 6XSHUYLVL��SURJUDP�LQL�PHUXSDNDQ�VHEXDK�SURJUDP�\DQJ�GLODNXNDQ�

GDODP� UDQJND� PHPDQWDX�� PHPELQD� GDQ� PHQLODL� NHWHUDPSLODQ�

PHQJDMDU�JXUX�GL�GDODP�NHODV�3URJUDP�LQL�GLODNVDQDNDQ�WHUMDGZDO�

XQWXN� VXSHUYLVL� UXWLQ�� GDQ� WLGDN� WHUMDGZDO� XQWXN� VXSHUYLVL� WLGDN�

UXWLQ��LQVLGHQWLO���
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��� .HORPSRN� .HUMD� *XUX� �..*��� .HORPSRN� .HUMD� *XUX� �..*�� LQL�

PHUXSDNDQ�NHJLDWDQ�\DQJ�GLODNXNDQ�ROHK�VHNHORPSRN�JXUX�GDODP�

MDQJND� ZDNWX� WHUWHQWX� XQWXN� PHQ\XVXQ� SHUDQJNDW� SHPEHODMDUDQ��

PHOLSXWL�SURJUDP�VHPHVWHU��SURJUDP�WDKXQDQ��..0��VLODEXV��533��

DQDOLVLV� PDWD� SHODMDUDQ�� PRGXO�� /.6�� PHGLD� SHPEHODMDUDQ� GDQ�

EDQN�VRDO�3URJUDP�..*�LQL�GLODNVDQDNDQ�PHQXUXW�NHWHQWXDQ�GDQ�

MDGZDO�GDUL�'LQDV�SHQGLGLNDQ��

��� 0XV\DZDUDK� *XUX� 0DWD� 3HODMDUDQ� �0*03�� GDQ� 0XV\DZDUDK�

*XUX� .HODV� �0*.��� SURJUDP� NHJLDWDQ� 0*03� GDQ� 0*.�

VHEHQDUQ\D�EHQWXN� VLIDW� NHJLDWDQQ\D� VDPD�GHQJDQ�NHJLDWDQ�..*��

KDQ\D�0*03�GDQ�0*.�LQL�GLODNVDQDNDQ�GL� VHNRODK�GL� OXDU� MDP�

EHODMDU�� .HJLDWDQ� 0*03� GLLNXWL� ROHK� JXUX� PDWD� SHODMDUDQ� \DQJ�

VHMHQLV� GDUL� EHUEDJDL� WLQJNDWDQ� NHODV� GDQ� GLSLPSLQ� ROHK�

NRRUGLQDWRU� PDVLQJ�PDVLQJ� PDWD� SHODMDUDQ�� 6HGDQJNDQ� NHJLDWDQ�

0*.� GLLNXWL� ROHK� JXUX�ZDOL� NHODV� \DQJ� VHWLQJNDW� GDQ� GLSLPSLQ�

ROHK�NRRUGLQDWRU�PDVLQJ�PDVLQJ�WLQJNDW��

��� :RUNVKRS�6HPLQDU�3HQLQJNDWDQ�0XWX�*XUX��NHJLDWDQ�LQL�GHQJDQ�

GHVDLQ� SHQDWDUDQ� \DQJ� GLODNVDQDNDQ� SDGD� DNKLU� VHPHVWHU� GDQ�

SHQJLULPDQ� SHVHUWD� SHQDWDUDQ� VHVXDL� SURJUDP� LQVWDQVL�

SHQ\HOHQJJDUD��ELOD�DGD���

��� 6WXGL� %DQGLQJ� �� 0DJDQJ�� NHJLDWDQ� LQL� GLODNXNDQ� GDODP� UDQJND�

PHQFDUL� ZDZDVDQ� GDQ� SHQJDODPDQ� EDUX� XQWXN� PHPSHUND\D�

SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ�SDGD�VHNRODK�\DQJ�GLNXQMXQJL��

��� 3HPEHNDODQ� *XUX�� SHPEHNDODQ� LQL� GLPDNVXGNDQ� XQWXN�

PHQLQJNDWNDQ� SHPDKDPDQ� GDQ� NHWHUDPSLODQ� PHQJDMDU� VHUWD�

PHPEDQWX� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� EHUNDLWDQ� GHQJDQ�

SHQJHORODDQ� SURVHV� EHODMDU� PHQJDMDU�� 3HPEHNDODQ� LQL� PHOLSXWL�

SHPELQDDQ�VNLOO�NHJXUXDQ��UXKL\DK��MDVDGL\DK��ZDZDVDQ�LQWHOHNWXDO��

GLVLSOLQ��GDQ�SHPELQDDQ�DGPLQLVWUDWLI��

�

6HODLQ�LWX��VDUDQD�SHQXQMDQJ�\DQJ�GLPLOLNL�ROHK�VHNRODK�LQL�GDODP�

SURVHV� SHQFDSDLDQ� WXMXDQ� GDUL� SHQGLGLNDQQ\D� GLDQWDUDQ\D� PHPLOLNL�

UXDQJ� PXOWLPHGLD�� UXDQJ� LQL� DGDODK� VHEXDK� UXDQJ� SHPEHODMDUDQ� \DQJ�

EHUEDVLV� ,7�� 3HPEHODMDUDQ� GLODNXNDQ� GHQJDQ� EDQWXDQ� PHGLD�

SHPEHODMDUDQ�EHUXSD�&'�GDUL�VHWLDS�PDWD�SHODMDUDQ��

6HODLQ�PUXDQJ�PXOWLPHGLD�� VHNRODK� LQL� MXJD�PHPLOLNL� UXDQJ� WRZQ�

IRU� NLGV�� 5XDQJ� LQL� DGDODK� UXDQJ� \DQJ� GLGHVDLQ� NKXVXV� GLSHUJXQDNDQ�

XQWXN�SHPEHODMDUDQ�EDKDVD�LQJJULV��EDKDVD�DUDE�GDQ�WDKIL]KXO�TXU¶DQ��'L�

GDODP� SHPEHODMDUDQQ\D�� VLVZD� GLEDQWX� GHQJDQ� SURJUDP�SURJUDP�

NRPSXWHU� PHQDULN� \DQJ� WHUNDLW� SHPEHODMDUDQ� EDKDVD� GDQ� WDKIL]KXO�

TXU¶DQ�� 6HWHODK� VLVZD� PHQJLNXWL� SURJUDP� EDKDVD� ,QJJULV� WRZQ� IRU� NLGV�

GDQ� GLQ\DWDNDQ� PHPHQXKL� VWDQGDU� SURJUDP�� VLVZD� PHQGDSDWNDQ�
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VHUWLILNDW��

'DODP�KDO�SHQJHPEDQJDQ�EDKDVD��\DQJ�GLNHPEDQJNDQ�GL�VHNRODK�

LQL�DGDODK�EDKDVD�$UDE�GDQ�,QJJULV��3URJUDP�\DQJ�GLWHUDSNDQ�GL�VHNRODK�

LQL�GDODP�PHQJHPEDQJNDQ�EDKDVD�DGDODK�VHODLQ�GHQJDQ�SURJUDP�WRZQ�IRU�

NLGV�� VHNRODK� LQL� MXJD� PHQJHPEDQJNDQQ\D� GHQJDQ� SURJUDP� NRVD� NDWD��

\DQJ� KDUXV� GLKDIDO� VHWLDS� KDUL� PLQLPDO� �� NRVD� NDWD�� GDQ� GLXODQJ� SDGD�

VHWLDS�KDUL� NHWLND� DNDQ�PDVXN�NH�GDODP�NHODV�GL�SDJL�KDUL�6HODLQ� LWX��GL�

GDODP� NHVHKDULDQ� GL� VHNRODK�� EHUEDJDL� NHJLDWDQ� GDQ� SHQJXPXPDQ�

SHQJXPXPDQ� PHODOXL� SHQJHUDV� VXDUD� LWX� PHQJJXQDNDQ� WLJD� EDKDVD�

�$UDE��,QJJULV�GDQ�,QGRQHVLD���

3HQJHPEDQJDQ� ,7� GL� VHNRODK� LQL� GLODNXNDQ� GDODP� ELGDQJ�

SHPEHODMDUDQ� GDQ� PDQDMHPHQ� VHNRODK�� 'L� GDODP� SHPEHODMDUDQ�

VHEDJDLPDQD� WHODK� GLMHODVNDQ� SDGD� SHPEDKDVDQ� VDUDQD� SHQXQMDQJ��

SHPEHODMDUDQ�GHQJDQ�UXDQJ�PXOWLPHGLD�GDQ�WRZQ�IRU�NLGV��MXJD�GLGDODP�

NXULNXOXP�GLWHUDSNDQ�PDWHUL�NRPSXWHU�GLDMDUNDQ�NHSDGD�VLVZD�GDUL�VHMDN�

NHODV� �� �VDWX��6HODLQ� LWX�� SHQJHPEDQJDQ� ,7� MXJD� GLODNXNDQ� GHQJDQ�

SURJUDP� FOXE� NRPSXWHU�� VHEDJDL� SHQGDODPDQ� PDWHUL� NRPSXWHU� EDJL�

VLVZD�VLVZD�\DQJ�PHPLOLNL�PLQDW��

�

���0RGHO�3HQGLGLNDQ�6'�,VODP�$O�)DODK�.RWD�-DPEL�

D�� 6LVWHP�3HQGLGLNDQ�

6HNRODK� 'DVDU� ,VODP� $O�)DODK� .RWD� -DPEL� PHUXSDNDQ� VHNRODK�

\DQJ� PHQHUDSNDQ� VLVWHP� SHQGLGLNDQ� ,VODP� VHNDOLJXV� SHQGLGLNDQ�

EXGD\D�GDQ�NDUDNWHU�EDQJVD��'LPDQD�QLODL�QLODL�DJDPD�GDQ�QLODL�QLODL�

EXGD\D� GDQ� NDUDNWHU� EDQJVD� GLLQWHJUDVLNDQ� GDODP� VHWLDS� SURVHV�

SHPEHODMDUDQ� GL� VHNRODK�� +DO� LWX� WHUOLKDW� GDUL� UDQFDQJDQ� NXULNXOXP�

GDQ�SHUHQFDQDDQ�SHPEHODMDUDQ��533��\DQJ�PHPXDW�DVSHN�DVSHN�QLODL�

DJDPD�GDQ�EXGD\D�VHUWD�NDUDNWHU�EDQJVD��

'LGDODP� SHODNVDQDDQQ\D�� 6',7� $O�)DODK� .RWD� -DPEL�

PHQGHVDLQ�PRGHO�SHQGLGLNDQQ\D�NH�GDODP�WLJD�NDWHJRUL��\DLWX��

���0RGHO�DNVHOHUDVL��\DLWX�PRGHO�SHQGLGLNDQ�GHQJDQ�DGDQ\D�SURJUDP�

SHUFHSDWDQ��GLPDQD� MHQMDQJ� VHNRODK�GDVDU�GDSDW�GLWHPSXK�GDODP�

ZDNWX���WDKXQ��

���0RGHO� 56%,�� \DLWX� PRGHO� SHQGLGLNDQ� \DQJ� GDODP� DVSHN�DVSHN�

SHPEHODMDUDQQ\D�PHQJDUDK�SDGD�VWDQGDU�LQWHUQDVLRQDO��

���0RGHO� UHJXOHU�� \DLWX� PRGHO� SHQGLGLNDQ� \DQJ� GLVHOHQJJDUDNDQ�

VHEDJDLPDQD�SDGD�XPXPQ\D��

�

E��.XULNXOXP�

.XULNXOXP�\DQJ�GLNHPEDQJNDQ�GL�VHNRODK�LQL�EHUWXMXDQ�XQWXN�

PHPEHULNDQ� NHVHPSDWDQ� SHVHUWD� GLGLN� XQWXN� �� �D�� EHODMDU� XQWXN�

EHULPDQ� GDQ� EHUWDNZD� NHSDGD� 7XKDQ� <DQJ� 0DKD� (VD�� �E�� EHODMDU�
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XQWXN� PHPDKDPL� GDQ� PHQJKD\DWL�� �F�� EHODMDU� XQWXN� PDPSX�

PHODNVDQDNDQ� GDQ� EHUEXDW� VHFDUD� HIHNWLI�� �G�� EHODMDU� XQWXN� KLGXS�

EHUVDPD�GDQ�EHUJXQD�XQWXN�RUDQJ�ODLQ���H��EHODMDU�XQWXN�PHPEDQJXQ�

GDQ� PHQHPXNDQ� MDWL� GLUL� PHODOXL� SURVHV� EHODMDU� \DQJ� DNWLI�� NUHDWLI��

HIHNWLI� GDQ� PHQ\HQDQJNDQ�� GDQ� �I�� PHQXPEXKNHPEDQJNDQ� EXGD\D�

GDQ� NDUDNWHU� EDQJVD� \DQJ� VHVXDL� GHQJDQ� QLODL�QLODL� OXKXU� EDQJVD�

,QGRQHVLD��

6WUXNWXU� NXULNXOXP� VHNRODK� LQL� PHOLSXWL� VXEVWDQVL�

SHPEHODMDUDQ� \DQJ� GLWHPSXK� GDODP� VDWX� MHQMDQJ� SHQGLGLNDQ� VHODPD�

HQDP� WDKXQ� PXODL� NHODV� ,� VDPSDL� GHQJDQ� NHODV� 9,�� .KXVXV� XQWXN�

SURJUDP� SHUFHSDWDQ� EHODMDU�� SHQ\HOHVDLDQ� VDWX� MHQMDQJ� SHQGLGLNDQ�

GDSDW�GLODNXNDQ�GDODP�ZDNWX�OLPD�WDKXQ��

�

F�� 6LVWHP�3HQJDMDUDQ�

6LVWHP� SHQJDMDUDQ� \DQJ� GLWHUDSNDQ� GL� VHNRODK� LQL�

PHQJLQWHJUDVLNDQ� QLODL�QLODL� DJDPD� GDQ� QLODL� EXGD\D� VHUWD� NDUDNWHU�

EDQJVD�� 3HPEHODMDUDQ� SHQGLGLNDQ� EXGD\D� GDQ� NDUDNWHU� EDQJVD�

PHQJJXQDNDQ�SHQGHNDWDQ�SURVHV�EHODMDU�SHVHUWD�GLGLN�VHFDUD�DNWLI�GDQ�

EHUSXVDW�SDGD�DQDN��

6HODLQ� SHPEHODMDUDQ� GL� OLQJNXQJDQ� VHNRODK�� VHNRODK� LQL� MXJD�

PHQGHVDLQ� SHPEHODMDUDQQ\D� GL� OXDU� VHNRODK�� \DQJ� GLGHVDLQ� GDODP�

SURJUDP� ILOG� WULS�� 3URJUDP� LQL� GLODNXNDQ� GDODP� SHULRGH� WHUWHQWX��

DQWDUD� �� KLQJJD� �� EXODQ�� /RNDVL� WXMXDQ� GDUL� ILOG� WULS� LQL� PHOLSXWL�

EHUEDJDL�WHPSDW�\DQJ�EHUKXEXQJDQ�GHQJDQ�PDWHUL�PDWHUL�SHODMDUDQ�GL�

VHNRODK��VHSHUWL�SDEULN��SHUNHEXQDQ��PXVHXP��EDQN���GDQ�VHEDJDLQ\D��

'HQJDQ� GHPLNLDQ�� VLVZD� PHQGDSDWNDQ� SHQJDODPDQ� EHUXSD�

SHQJHWDKXDQ� \DQJ� GLEHULNDQ� VHFDUD� ODQJVXQJ� GDUL� QDUDVXPEHU� \DQJ�

NRPSHWHQ� GL� ELGDQJQ\D�� VHUWD� PHQJKLODQJNDQ� NHMHQXKDQ� VHODPD�

PHQHULPD�SHPEHODMDUDQ�GL�VHNRODK��

�

G��3URJUDP�6HNRODK�

3URJUDP� SHQGLGLNDQ� \DQJ� GLODNVDQDNDQ� ROHK� VHNRODK� LQL�

GLNDWHJRULNDQ�NH�GDODP�EHEHUDSD�ELGDQJ��\DLWX�VHEDJDL�EHULNXW��

��� 3HPELQDDQ�GDQ�SHQJHPEDQJDQ�SHJLDWDQ�NHDJDPDDQ��SURJUDP� LQL�

PHOLSXWL�� SHULQJDWDQ� KDUL� EHVDU� NHDJDPDDQ�� SHPELQDDQ� ORPED��

SHQHWDSDQ�GDQ�SHQ\HOHNVLDQ�VWDQGDU�SHQJXDVDDQ�D\DW�D\DW�SHQGHN��

NKDWDPDQ� � DO�4XU¶DQ� GDQ� PDQDVLN� KDML�� SHPELQDDQ� WDWD� FDUD�

EHUZXGOX��VKRODW��ZLULG�GDQ�VLNDS�GL�PDVMLG��

��� 3HULQJDWDQ� KDUL� EHVDU� QDVLRQDO� GDQ� LQWHUQDVLRQDO�� SURJUDP� LQL�

PHOLSXWL�� XSDFDUD� SHULQJDWDQ� KDUL� EHVDU� QDVLRQDO�� ORPED� GDODP�

UDQJND� SHULQJDWDQ� KDUL� EHVDU� QDVLRQDO�LQWHUQDLVRQDO�� IDVLOLWDWRU�

VRVLDOLVDVL�SURJUDP�LQVWDQVL�WHUNDLW�GHQJDQ�6'�$O�)DODK�
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���+XPDV� GDQ� GRNXPHQWDVL�� SURJUDP� LQL� PHOLSXWL�� SHOLSXWDQ� GDQ�

SHQ\HEDUOXDVDQ� NHJLDWDQ� VHNRODK�� PHPIDVLOLWDVL� PDGLQJ� VHNRODK�

GDQ�NHODV��SHQHUELWDQ�EXOHWLQ�VHNRODK�

���8QLW�.HVHKDWDQ�6HNRODK��8.6���RODK�UDJD�GDQ�EXGD\D�OLQJNXQJDQ��

3URJUDP� LQL� PHOLSXWL�� SHPELQDDQ� ORPED� RODKUDJD� SUHVWDVL��

SHPELQDDQ� SHWXJDV� 8.6� GDQ� 'RNWHU� NHFLO�� SHODNVDQDDQ� VHQDP��

SHQDQJDQDQ�3�.�GDQ�NHUMDVD�GHQJDQ��LQVWDQVL�WHUNDLW��SHQJDWXUDQ�

JRWRQJ�UR\RQJ�VHFDUD�EHUNDOD��SHPDQWDXDQ�NHEHUVLKDQ�OLQJNXQJDQ�

VHNRODK�

��� .HVHQLDQ�1DVLRQDO�GDQ�GDHUDK��SURJUDP�LQL�PHOLSXWL��SHPEHWXNDQ�

GDQ�SHODNVDQDDQ�VDQJJDU�VHQL��SHPELQDDQ�GUXP�EDQG��SHPELQDDQ�

VDQJJDU� NRPSDQJDQ�� SHPELQDDQ� ORPED� NUHDWLILWDV� VLVZD��

SHQJDZDVDQ�GDQ�SHQ\LPSDQDQ�DODW�DODW�NHVHQLDQ��SHNDQ�.UHDWLYLWDV�

VLVZD�

��� 3HQHJDNDQ� GLVLSOLQ� GDQ� DNKODNXO� NDULPDK�� SURJUDP� LQL� PHOLSXWL��

SHPELQDDQ� VLNDS�� WLQJNDK� ODNX� GDQ� WXWXU� NDWD� VLVZD�� SHPEHULDQ�

VDQNVL�GDQ�SHQ\HOHVDLDQ�NDVXV�DQWDU�VLVZD�

��� 3UDPXND� GDQ� 305�� SURJUDP� LQL� PHOLSXWL�� ODWLKDQ� SUDPXND� GDQ�

305��NHJLDWDQ�ORPED�305�GDQ�3UDPXND��SHUNHPDKDQ�GDQ�ED]DU�

��� 3HQJHPEDQJDQ� ,&7�� SURJUDP� LQL� PHOLSXWL�� PHPIDVLOLWDVL�

SHQJDGDDQ� ,&7� NHUMDVDPD� GHQJDQ� \D\DVDQ�RUDQJ� WXD��

SHQJHPEDQJDQ� SHPEHODMDUDQ� H�OHDUQLQJ�� SHUDZDWDQ� GDQ�

PHQIDVLOLWDVL� SHPDQIDDWDQ� ODERU� GDQ� SXVWDND�� SHPELQDDQ�

SHQJXDVDDQ� ,&7� JXUX�� SHQJDGDDQ� EXNX� SHUSXVWDNDDQ� NHUMDVDPD�

GHQJDQ� EHQGDKDUD� %26� GDQ� 'LQDV� WHUNDLW�� SHQJDGPLQLVWUDVLDQ�

EXNX�SHUSXVWDNDDQ��

�

H�� 3HPELQDDQ�7HQDJD�3HQJDMDU�

3HPELQDDQ� WHQDJD� SHQJDMDU� GDODP� UDQJND� PHQLQJNDWNDQ�

SURIHVLRQDOLVPH� PHODNVDQDNDQ� WXJDV�� 6'� ,VODP� $O�)DODK� .RWD� -DPEL�

PHQHWDSNDQ�EHEHUDSD�SURJUDP��\DLWX�VHEDJDL�EHULNXW��

��� .HORPSRN� .HUMD� *XUX� �..*��� .HORPSRN� .HUMD� *XUX� �..*�� LQL�

PHUXSDNDQ�NHJLDWDQ�\DQJ�GLODNXNDQ�ROHK�VHNHORPSRN�JXUX�GDODP�

MDQJND�ZDNWX�WHUWHQWX�XQWXN�PHQ\XVXQ�VHJDOD�VHVXDWX�\DQJ�WHUNDLW�

GHQJDQ� SHPEHODMDUDQ� GL� VHNRODK�� ..*� LQL� GLODNVDQDNDQ� EDLN� GL�

WLQJNDW�VHNRODK��NHFDPDWDQ�DWDXSXQ�WLQJNDW�WLQJNDW�GL�DWDVQ\D��

��� :RUNVKRS�6HPLQDU�3HQLQJNDWDQ�0XWX�*XUX��.HJLDWDQ�LQL�GHQJDQ�

GHVDLQ� SHQDWDUDQ� \DQJ� GLODNVDQDNDQ� SDGD� DNKLU� VHPHVWHU� GDQ�

SHQJLULPDQ� SHVHUWD� SHQDWDUDQ� VHVXDL� SURJUDP� LQVWDQVL�

SHQ\HOHQJJDUD��ELOD�DGD���
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��� 6WXGL� %DQGLQJ� �� 0DJDQJ�� .HJLDWDQ� LQL� GLODNXNDQ� GDODP� UDQJND�

PHQFDUL� ZDZDVDQ� GDQ� SHQJDODPDQ� EDUX� XQWXN� PHPSHUND\D�

SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ�SDGD�VHNRODK�\DQJ�GLNXQMXQJL��

�

%HUGDVDUNDQ�KDVLO�REVHUYDVL�ODSDQJDQ��EDKZD�VDUDQD�GDQ�SUDVDUDQD�

SHQXQMDQJ� \DQJ� GLPLOLNL� ROHK� VHNRODK� LQL� FXNXS� PHPDGDL� XQWXN�

PHZXMXGNDQ�WXMXDQ�SHQGLGLNDQ�GL�VHNRODK�LWX��

'DODP�SHQJHPEDQJDQ�SHPEHODMDUDQ��VHNRODK�LQL�PHPLOLNL�UXDQJ�H�

OHDUQLQJ� \DQJ� PHUXSDNDQ� UXDQJDQ� XQWXN� SURVHV� EHODMDU� PHQJDMDU� \DQJ�

PHQJJXQDNDQ� PHGLD� HOHNWURQLN� NKXVXVQ\D� LQWHUQHW� VHEDJDL� VLVWHP�

SHPEHODMDUDQQ\D��

6HODLQ� LWX�� VHNRODK� LQL� MXJD�PHPLOLNL� UXDQJ�SHQGLGLNDQ� WHNQRORJL�

GDVDU� �37'��� 'LPDQD� UXDQJDQ� WHUVHEXW� GLJXQDNDQ� XQWXN� PHPEHULNDQ�

SHQJHWDKXDQ� GDVDU� WHNQRORJL� NHSDGD� VLVZD� VHSHUWL� PHUDQFDQJ� VHEXDK�

EDQJXQDQ�� PHPEDWLN�� PHQDQDP� GL� ODKDQ� \DQJ� VHPSLW�� SHUWXNDQJDQ��

SURGXN�EDUDQJ��GDQ�ODLQ�VHEDJDLQ\D��

6HNRODK� 'DVDU� �6'�� ,VODP� $O�)DODK� MXJD� PHPLOLNL� ODERUDWRULXP�

EDKDVD� GDQ� NRPSXWHU� \DQJ� FXNXS� UHSUHVHQWDWLI�� � .HGXD� ODERUDWRULXP�

WHUVHEXW�GLPDQIDDWNDQ�XQWXN�PHQLQJNDWNDQ�NHPDPSXDQ�VLVZD�GL�GDODP�

EHUEDKDVD�GDQ�SHQJXDVDDQ�WHNQRORJL�GDVDU�NRPSXWHU��

6HODLQ� LWX�� XQWXN� PHQXPEXKNDQ� GDQ� PHPELDVDNDQ� GLUL� VLVZD�

XQWXN� EHUEXDW� MXMXU� \DQJ� PHUXSDNDQ� EDJLDQ� GDUL� QLODL� SHQGLGLNDQ�

NDUDNWHU�� VHNRODK� LQL� PHPEDQJXQ� VHEXDK� NDQWLQ� \DQJ� GLVHEXW� GHQJDQ�

³NDQWLQ�NHMXMXUDQ´��.DQWLQ� LQL� VDDPD�KDOQ\D�GHQJDQ�NDQWLQ�NDQWLQ�SDGD�

XPXPQ\D��QDPXQ�GL�NDQWLQ�LQL��NHMXMXUDQ�GDUL�VLVZD�VHEDJDL�NRQVXPHQ�

VDQJDW�GLWHNDQNDQ��

6HODLQ� SHPDQIDDWDQ� ODERUDWRULXP� EDKDVD� XQWXN� SHQJHPEDQJDQ�

SHQJXDVDDQ�EDKDVD�VLVZD��VHNRODK�LQL�MXJD�PHPLOLNL�SURJUDP�(QJOLVK�'D\�

�� $UDELDK� \DXPL\DK�� 3URJUDP� LQL� EHUWXMXDQ� XQWXN� PHQLQJNDWNDQ�

NHSHUFD\DDQ� GLUL� VLVZD� GDODP� EHUELFDUD� PHQJJXQDNDQ� EDKDVD� $UDE� GDQ�

,QJJULV�VHUWD�PDPSX�EHUNRPXQLNDVL�GHQJDQ�EDLN�WHUKDGDS�RUDQJ�ODLQ��

'L� GDODP� SHQJHPEDQJDQ� EDKDVD�� VHNRODK� LQL� PHUDQFDQJ� PRGHO�

NXULNXOXP� VHQGLUL� GHQJDQ� RULHQWDVL� EHUEDVLV� DSOLNDWLI�� \DQJ� PXDWDQ�

NXULNXOXPQ\D�PHQJDUDK�SDGD�NHEXWXKDQ�NHKLGXSDQ�VLVZD�VHKDUL�KDUL��

3HQJHPEDQJDQ� ,7� EDJL� VHNRODK�VHNRODK� \DQJ� WHODK� PHPDKDPL�

SHUDQ� ,7�GL� HUD� JOREDOLVDVL� LQL�PHUXSDNDQ� VXDWX�NHKDUXVDQ��%HJLWX�SXOD�

GHQJDQ� 6'� ,VODP� $O�)DODK� .RWD� -DPEL� \DQJ� WHUXV� PHQJDGDNDQ�

SHQJHPEDQJDQ�GDODP�ELGDQJ�,7��

%DJL� VLVZD�6'�,VODP�$O�)DODK�� LQWHUQHW�EXNDQ�PHUXSDNDQ�VHVXDWX�

\DQJ� DVLQJ�� NDUHQD� LQWHUQHW� PHUXSDNDQ� PXDWDQ� NXULNXOXP� \DQJ� WHODK�

GLEHULNDQ�NHSDGD�VLVZD�VHMDN�PHUHND�NHODV�,��

'DODP� ELGDQJ� SHPEHODMDUDQ�� VLVZD� MXJD� WHODK� VHMDN� GLQL� �NHODV� ,��
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GLSHUNHQDONDQ�GHQJDQ�SHPEHODMDUDQ� H�OHDUQLQJ�� 6HKLQJJD�GHQJDQ� VHPXD�

LWX��GLKDUDSNDQ�VLVZD�VXGDK�PHQJHQDO�WHNQRORJL�GDUL�VHMDN�GLQL���

�

(�� .HVLPSXODQ�

6HWHODK� PHPSHUKDWLNDQ� PRGHO� SHQGLGLNDQ� GDQ� NHXQJJXODQ�

NHXQJJXODQ�GDUL� 6',7�1XUXO� ,OPL�� 6',7�$O�$]KDU�GDQ�6'� ,VODP�$O�)DODK��

VHUWD�PHQJDGDNDQ�VWXGL�NRPSHUDWLI� WHUKDGDS�PRGHO�GDQ�NHXQJJXODQ�NHWLJD�

VHNRODK� WHUVHEXW�� PDND� GDSDW� GLUDQFDQJ� VHEXDK� PRGHO� EDUX� OHPEDJD�

SHQGLGLNDQ�,VODP��\DLWX�OHPEDJD�\DQJ�PHQJHPEDQJNDQ�³SHQGLGLNDQ�KROLVWLN�

PXOWL�LQWHOHJHQFH�EHUNDUDNWHU�WDXKLG´�GHQJDQ�SHQGHNDWDQ�WHUSDGX��

0RGHO� SHQGLGLNDQ� KROLVWLN� PXOWL� LQWHOHJHQFH� EHUNDUDNWHU� WDXKLG�

DGDODK�VHEXDK�PRGHO�SHQGLGLNDQ�\DQJ�PHQJDNRPRGLU�VHOXUXK�SRWHQVL�\DQJ�

DGD�SDGD�GLUL�PDQXVLD��\DLWX�MDVPDQL��SVLNRPRWRU���UXKDQL�\DQJ�WHUGLUL�GDUL�

KDWL��VSLULWXDO��DIHNWLI�GDQ�HPRVLRQDO��GDQ�DNDO��NRJQLWLI�GDQ�LQWHOHNWXDO���

'HQJDQ� GHPLNLDQ�� SHQGLGLNDQ� GLNDWDNDQ� VHEDJDL� VHEXDK� SURVHV�

PHPDQXVLDNDQ� PDQXVLD� EHQDU�EHQDU� GLDSOLNDVLNDQ� GL� GDODP� PRGHO�

SHQGLGLNDQ� LQL��3HVHUWD�GLGLN�GLEHULNDQ�NHEHEDVDQ�XQWXN�PHQJHPEDQJNDQ�

VHJDOD�SRWHQVL�\DQJ�GLPLOLNLQ\D��

3HQGLGLNDQ� KROLVWLN� \DQJ� GLPDNVXG� GL� VLQL� DGDODK� SHQGLGLNDQ� \DQJ��

PHPDGXNDQ�DVSHN�LQWHOHNWXDO��HPRVLRQDO�GDQ�VSLULWXDO��-LND�NHWLJD�DVSHN�LQL�

GLNHPEDQJNDQ� GHQJDQ� EDLN�� PDND� DNDQ� WHUEHQWXN� PDQXVLD� \DQJ� EHUMLZD�

´KROLVWLN³��\DQJ�PHQFHUPLQNDQ�MDWL�GLUL���WDELDW�DWDX�NDUDNWHU�\DQJ�XQJJXO��

6HGDQJNDQ� PXOWL� LQWHOHJHQFH� GL� VLQL� EDKZD� PRGHO� SHQGLGLNDQ� LQL�

EHJLWX� PHQJDNRPRGLU� EHUEDJDL� WLQJNDW� NHFHUGDVDQ� GDUL� SDUD� VLVZDQ\D��

6HKLQJJD� VLVZD� \DQJ� PHPLOLNL� WLQJNDW� NHFHUGDVDQ� WLQJJL� GDSDW� WHUXV�

PHQJHPEDQJNDQ� NHPDPSXDQQ\D� VHVXDL� GHQJDQ� NHPDPSXDQ�

NHFHUGDVDQQ\D�� 'HQJDQ� PRGHO� SHQGLGLNDQ� LQL� GLKDUDSNDQ� VLVZD� GDSDW�

PHQJHPEDQJNDQ�GLULQ\D�VHVXDL�GHQJDQ�WLQJNDW�NHFHUGDVDQ\D��

$GDSXQ�EHUNDUDNWHU�WDXKLG�PDNVXGQ\D�EDKZD�VHOXUXK�LOPX�LWX�KDUXV�

GLIDKDPL�EHUVXPEHU�GDUL�VXPEHU�\DQJ�VDWX�\DLWX�$OODK�6:7���GDQ�EHUWXMXDQ�

XQWXN�PHQJ�(VDNDQ�'LD��0RGHO�LQL�PHPDQGDQJ�EDKZD�WLGDN�DGD�GLNRWRPL�

LOPX�XPXP�GDQ�LOPX�DJDPD��

0RGHO�SHQGLGLNDQ�LQL�GL�GDODP�SUDNWLNQ\D�PHQJJXQDNDQ�SHQGHNDWDQ�

WHUSDGX�PDNVXGQ\D�DGDODK�DGDQ\D�LQWHJUDVL�GL�GDODP�WLJD�DVSHN�\DLWX�VHEDJDL�

EHULNXW��

D�� 1LODL� GDQ� SHVDQ�� GDODP� DUWL� EDKZD� VHWLDS� VXGXW� SHQGLGLNDQ�� EDLN� LWX�

SURJUDP� NHJLDWDQ� PDXSXQ� SURJUDP� SHPEHODMDUDQ�� VHODOX� GLOLKDW� GDQ�

GLNHPDV� EHUGDVDUNDQ� DMDUDQ� ,VODP�� 'HQJDQ� GHPLNLDQ�� SHODMDUDQ� XPXP�

MXJD� GLVDPSDLNDQ� GDODP� ELQJNDL� QLODL�QLODL� ,VODP�� 'HPLNLDQ� SXOD��

SHODMDUDQ�DJDPD�WLGDN�GLOHSDVNDQ�GDODP�NRQWHNV�KLGXS�GDQ�NHKLGXSDQ�GL�

DODP�GXQLD���
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E�� -DQJNDXDQ� SHQGLGLNDQ�� VHWLDS� NHJLDWDQ� SHQJDMDUDQ� KDUXV�

PHQJRSWLPDONDQ� VLVL� SHQJHWDKXDQ�� VLNDS� GDQ� NHWHUDPSLODQ�� $UWLQ\D�

EDKZD� SHPEHODMDUDQ� EXNDQ� KDQ\D� PHQLWLN� EHUDWNDQ� SDGD� VLVL�

SHQJHWDKXDQ�VDMD��WHWDSL�LD� MXJD�KDUXV�VDPSDL�SDGD�EHQWXNDQ�VLNDS�\DQJ�

SRVLWLI�� \DQJ� GLGDODPQ\D� WHUNDQGXQJ� PDNQD� VXND� GDQ� VHQDQJ�� VHUWD�

PDPSX�GLWHUDSNDQ�DWDX�GLODNXNDQ�GHQJDQ�DPDO�SHUEXDWDQ��

F�� 3HQ\HOHQJJDUD� SHQGLGLNDQ�� %DKZD� SHQ\HOHQJJDUD� SHQGLGLNDQ� KDUXV�

PHOLEDWNDQ� SHUDQ� VHUWD� RUDQJ� WXD� GDQ� PDV\DUDNDW�� .HWHUOLEDWDQ� LQL�

GLZXMXGNDQ�GDODP�UDQJND�PHQFLSWDNDQ�NRPSHWHQVL�SROD�DVXK�EDJL�DQDN�

GLGLN�� \DQJ� GLKDUDSNDQ� DNDQ� PHPEDQWX� PHQJRSWLPDONDQ� WXMXDQ�

SHQGLGLNDQ�\DQJ�WHODK�GLFDQDQJNDQ��

�

0RGHO� SHQGLGLNDQ� KROLVWLN� PXOWL� LQWHOHJHQFH� EHUNDUDNWHU� WDXKLG�

GHQJDQ�SHQGHNDWDQ�WHUSDGX�PHPLOLNL�GHVDLQ�VHEDJDL�EHULNXW��

��� .XULNXOXP�

.XULNXOXP�\DQJ�GLJXQDNDQ�GDODP�PRGHO�SHQGLGLNDQ� LQL�DGDODK�

NXULNXOXP�WHUSDGX��\DLWX�PHPDGXNDQ�DQWDUD�NXULNXOXP�QDVLRQDO�GHQJDQ�

NXULNXOXP� ORNDO�� 1DPXQ� GLVLQL� NHGXD� NXULNXOXP� WHUVHEXW� KDUXV�

PHPLOLNL� SRUVL� \DQJ� VHLPEDQJ�� $GDSXQ� PXDWDQ� NXULNXOXPQ\D� VHEDJDL�

EHULNXW��

D�� .XULNXOXP�QDVLRQDO��PHOLSXWL��3HQGLGLNDQ�$JDPD�,VODP��3HQGLGLNDQ�

.HZDUJDQHJDUDDQ��%DKDVD�,QGRQHVLD��0DWHPDWLND�� ,OPX�3HQJHWDKXDQ�

$ODP�� ,OPX� 3HQJHWDKXDQ� 6RVLDO�� 6HQL� %XGD\D� GDQ� .HWHUDPSLODQ��

3HQGLGLNDQ�-DVPDQL��2ODKUDJD�GDQ�.HVHKDWDQ�

E�� .XULNXOXP� ORNDO�� PHOLSXWL�� 7DXKLG�� $O�4XU¶DQ� 	� 7DMZLG�� %DKDVD�

$UDE�� %DKDVD� ,QJJULV�� .RPSXWHU� GDQ� 3HQGLGLNDQ� 7HNQRORJL� 'DVDU�

�37'��

�

3URJUDP�SHQJHPEDQJDQ�GLULQ\D�WHUGLUL�DWDV���

��� 3HPELQDDQ� DNKODN� PXOLD� GDQ� NDUDNWHU� VLVZD� PHODOXL� SHPELDVDDQ�

SHPELDVDDQ� GDODP� EHUDNKODN� PXOLD� VHUWD� GHQJDQ� DNWLYLWDV�DNWLYLWDV�

NHVXQDKDQ�

��� .HZLUDDQ�

���2ODKUDJD�GDQ�6HQL�

��� &OXE�FOXE�,OPLDK�

�

0XDWDQ� NXULNXOXP� WHUVHEXW� GL� DWDV� GDODP� SHODNVDQDDQ\D� KDUXV�

VHODOX�GLOLKDW�GDQ�GLNHPDV�EHUGDVDUNDQ�DMDUDQ�,VODP��'HQJDQ�GHPLNLDQ��

SHODMDUDQ� XPXP� MXJD� GLVDPSDLNDQ� GDODP� ELQJNDL� QLODL�QLODL� ,VODP��

'HPLNLDQ�SXOD�� SHODMDUDQ� DJDPD� WLGDN�GLOHSDVNDQ�GDODP�NRQWHNV�KLGXS�

GDQ�NHKLGXSDQ�GL�DODP�GXQLD��

.HPXGLDQ� XQWXN� PHQJDNRPRGLU� VLVZD� \DQJ� PHPLOLNL� WLQJNDW�



02'(/�%$58�«�

����

NHFHUGDVDQ� WLQJJL� NXULNXOXP� GLUDQFDQJ� WHUVHQGLUL� \DQJ� PHPXQJNLQNDQ�

XQWXN�GLEXDW�SURJUDP�DNVHOHUDVL��

�

��� 6LVWHP�3HPEHODMDUDQ�

6LVWHP� SHPEHODMDUDQ� GDODP� PRGHO� SHQGLGLNDQ� KROLVWLN� PXOWL�

LQWHOHJHQFH�EHUNDUDNWHU�WDXKLG�DGDODK�VHEDJDL�EHULNXW��

D�� 3HPEHODMDUDQ� GHQJDQ� SHQGHNDWDQ� NRQWHNVWXDO� \DQJ� GDSDW�

PHQFLSWDNDQ� SHQJDODPDQ� EHODMDU� \DQJ� PHQ\HQDQJNDQ�� NDUHQD�

GLGHVDLQ� GHQJDQ� PHWRGH�PRWRGH� \DQJ� YDULDWLI�� VHKLQJJD� VHWLDS� KDUL�

VLVZD�GLVXJXKNDQ�GHQJDQ�VHVXDWX�\DQJ�EDUX��

E�� 3HPEHODMDUDQ� GLNHPDV� GHQJDQ� ELQJNDL� ,VODP�� 'HQJDQ� GHPLNLDQ��

SHODMDUDQ� XPXP� MXJD� GLVDPSDLNDQ� GDODP� ELQJNDL� QLODL�QLODL� ,VODP��

'HPLNLDQ� SXOD�� SHODMDUDQ� DJDPD� WLGDN� GLOHSDVNDQ� GDODP� NRQWHNV�

KLGXS�GDQ�NHKLGXSDQ�GL�DODP�GXQLD��

F�� 3HPEHODMDUDQ� EHUEDVLV� ,7�� \DLWX� GLGXNXQJ� ROHK� SHUDODWDQ�SHUDODWDQ�

WHNQRORJL�� 6HODLQ� LWX�� ,7� MXJD� GLWHUDSNDQ� GL� SHUSXVWDNDDQ�� VHSUWL�

NRPSXWHU� HGXNDVL� \DQJ� EHULVL� SURJUDP�SURJUDP� SHODMDUDQ� GHQJDQ�

GHVDLQ�PHQDULN�\DQJ�GDSDW�PHQXPEXKNDQ�PLQDW�VLVZD�XQWXN�EHODMDU��

-XJD�PHUXSDNDQ�VHEXDK�NHKDUXVDQ� LQWHUQHW�GL� VHNRODK�GDSDW�PXGDK�

GLDNVHV�ROHK�VHOXUXK�ZDUJD�VHNRODK��

�

��� 3HQJHPEDQJDQ�7HQDJD�3HQGLGLN�

0RGHO� SHQGLGLNDQ� KROLVWLN� PXOWL� LQWHOHJHQFH� EHUNDUDNWHU� WDXKLG�

PHPDQGDQJ� VHRUDQJ� JXUX� EXNDQ� KDQ\D� GDUL� DVSHN� NRPSHWHQVL�

SDHGDJRJLN�� NRPSHWHQVL� SURIHVLRQDO�� NRPSHWHQVL� VRVLDO� PDXSXQ�

NRPSHWHQVL� NHSULEDGLDQ� VHPDWD�� QDPXQ� PRGHO� SHQGLGLNDQ� LQL� SXQ�

PHPDQGDQJ� VHRUDQJ� JXUX� GDUL� DVSHN� NRPSHWHQVL� VSLULWXDO�� \DLWX� LPDQ�

GDQ� WDNZD� NHSDGD� $OODK� VHUWD� PHPDQGDQJ� EDKZD� PHQMDODQNDQ� WXJDV�

VHEDJDL�VHRUDQJ�JXUX�PHUXSDNDQ�EHQWXN�SHQJDEGLDQ�\DQJ�KDUXV�GLMDODQL�

GHQJDQ� SHQXK� NHLNKODVDQ�� +DO� LWX� GLNDUHQDNDQ� PRGHO� SHQGLGLNDQ� LQL�

PHQXQWXW�NHWHODGDQDQ�XWDPD�GDUL�VHRUDQJ�JXUX��

'HQJDQ�GDVDU�SHPLNLUDQ�WHUVHEXW�GL�DWDV��PDND�PRGHO�SHQGLGLNDQ�

LQL� GL� GDODP� SURJUDP� SHQJHPEDQJDQ� SURIHVLRQDOLVPH� WHQDJD� SHQGLGLN�

KDUXV� VHODOX� PHQJDFX� SDGD� SHQLQJNDWDQ� SURIHVLRQDOLVPH� GDODP�

PHQMDODQNDQ� WXJDV� VHEDJDL� VHRUDQJ� JXUX�GDQ�SDGD�SHQLQJNDWDQ�NXDOLWDV�

VSLULWXDO� PHUHND�� 'HQJDQ� GHPLNLDQ�� VHEHOXP� PHUHND� PHPEHULNDQ�

ELPELQJDQ� WHUNDLW� SHPELQDDQ� DNDGHPLN� GDQ� VSLULWXDO� NHSDGD� VLVZD��

PHUHND� VHPXD� DGDODK� RUDQJ� \DQJ� WHODK� PHPLOLNL�� PHPDKDPL� GDQ�

PHQJDPDONDQ�DSD�\DQJ�DNDQ�GLEHULNDQ�NHSDGD�SDUD�VLVZDQ\D��

8QWXN� SHPELQDDQ� WHUKDGDS� NRPSHWHQVL� SDHGDJRJLN�� SURIHVLRQDO��

VRVLDO� GDSDW� GLODNXNDQ� GHQJDQ� EHUEDJDL� IRUXP� DWDX� NHJLDWDQ� LOPLDK��

VHSHUWL� SHODWLKDQ�� VHPLQDU�� ..*� GDQ� VHEDJDLQ\D�� 1DPXQ� KDO� LWX� SXQ�
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KDUXV� EHQDU�EHQDU� PHQGDSDW� SHUKDWLDQ� VHULXV� GDQ� PHQGDSDWNDQ� SRUVL�

\DQJ� FXNXS� EHVDU� ROHK� SLKDN� VHNRODK�� .DUHQD� PHODOXL� IRUXP� DWDX�

NHJLDWDQ�LOPLDK�SURIHVLRQDOLVPH�VHRUDQJ�JXUX�GDSDW�GLNHPEDQJNDQ��

6HGDQJNDQ� XQWXN� SHPELQDDQ� NRPSHWHQVL� NHSULEDGLDQ� GDQ�

NRPSHWHQVL� VSLULWXDO�� GDSDW� GLODNXNDQ� GHQJDQ� PHQJDGDNDQ� NHJLDWDQ�

NHJLDWDQ� NHDJDPDDQ� \DQJ� GDSDW� PHPHQXKL� NHEXWXKDQ� URKDQL� VHSHUWL��

WDXVL\DK��G]LNLU�EHUVDPD�GDQ�VHEDJDLQ\D��

�

)�� 3HQXWXS�GDQ�5HNRPHQGDVL�

'HQJDQ� PHPSHUKDWLNDQ� EHUEDJDL� WDQWDQJDQ� OHPEDJD� SHQGLGLNDQ�

,VODP�GL�HUD�JOREDOLVDVL� LQL�� VHUWD�EHUEDJDL�NHOHPDKDQ�GDQ�NHNXUDQJDQ�\DQJ�

GLWHPXNDQ�VHODPD�LQL��NLUDQ\D�PRGHO�SHQGLGLNDQ�KROLVWLN�PXOWL�LQWHOHJHQFH�

EHUNDUDNWHU� WDXKLG� LQL�� GHQJDQ� VHSHUDQJNDW� GHVDLQQ\D� GDSDW� PHPEHULNDQ�

NRQWULEXVL� GDODP� PHQMDZDE� WDQWDQJDQ� GDQ� PHQJLVL� NHNXUDQJDQ� \DQJ�

GLWHPXNDQ�GDODP�OHPEDJD�SHQGLGLNDQ�,VODP�VHODPD�LQL����

'HQJDQ� GHPLNLDQ�� GLKDUDSNDQ� OHPEDJD� SHQGLGLNDQ� ,VODP� GDSDW�

PHQFRED�PHQHUDSNDQ�PRGHO�SHQGLGLNDQ�LQL��DJDU�GDSDW�PHQFHWDN�PDQXVLD�

\DQJ�VLDS�PHQJKDGDSL�VHJDOD�NHPDMXDQ�GDUL�EHUEDJDL�DVSHN�GDODP�NHKLGXSDQ�
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