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3DGD�EDE�LQL�DNDQ�GLMHODVNDQ�VHEXDK�JDPEDUDQ�XPXP�GDODP�PHPHFDKNDQ�

VHEXDK� SHUPDVDODKDQ� \DQJ� DNDQ� GLEDKDV�� *DPEDUDQ� 8PXP� VHQGLUL� EHUXSD�

SHQMHODVDQ�GDUL�VWXGL�NDVXV�\DQJ�WHUGLUL�GDUL�ODWDU�EHODNDQJ��UXPXVDQ�PDVDODK��

WXMXDQ� SHQHOLWLDQ�� EDWDVDQ� SHQHOWLDQ�� GDQ� PDQIDDW� GDUL� SHQHOLWLDQ� WHUVHEXW�

NHSDGD�SLKDN�\DQ�EHUVDQJNXWDQ��

��� /DWDU�%HODNDQJ

.RSHUDVL� ,QGRQHVLD� EHUNHPEDQJ� VHNDUDQJ� GHQJDQ� VDQJDW� FHSDW� GDODP�

PDQDMHPHQ�� $GD� SHUXEDKDQ� SDUDGLJPD� GDODP� SULQVLS� OD\DQDQ�� $ZDOQ\D�

EHURULHQWDVL�VRVLDO��VDMD��VHNDUDQJ�NH�6RVLDO�HNRQRPL�PDV\DUDNDW��1LKD\DWXV�	�

0HVDN���������6HMDN�������ZLOD\DK�SHUGDJDQJDQ�EHEDV�&KLQD��$&)7$��WHODK�

GLWDKDQ�XQWXN�PHQLQJNDWNDQ�GD\D�VDLQJ�HNRQRPL�GL�ZLOD\DK�$VHDQ�&KLQD��+DO�

LQL� PHPEXDW� NRSHUDVL� GL� ,QGRQHVLD� SHUOX� PHQLQJNDWNDQ� SHQJHPEDQJDQ�

PDQDMHPHQ� GDUL� VXPEHU� GD\D� PDQXVLD�� DVHW�� NHXDQJDQ�� ORJLVWLN� GDQ� VLVWHP�

LQIRUPDVL�DJDU�OHELK�NRPSHWLWLI�GHQJDQ�NRPSHWLVL�\DQJ�NHWDW�

.3�%7� &HUPH� DGDODK� NRSHUDVL� \DQJ� GLGLULNDQ� SDGD� WDKXQ� ����� \DQJ�

DZDOQ\D� GLVHEXW� .DQGDQJDQ� .RSHUDVL�� $ZDODQ\D� .3�%7� &HUPH� KDQ\DODK�

VHRUDQJ� SHMDEDW� �316�� VHNDUDQJ� VHNDUDQJ�.3�%7�&HUPH�PHPLOLNL� SHJDZDL�

QHJHUL� QRQ�VLSLO� GDQ� SHJDZDL� QHJHUL� GL� .DEXSDWHQ�&HUPH�� 6DDW� LQL��.3�%7�

&HUPH�PHPLOLNL�EHEHUDSD�XQLW�ELVQLV��\DLWX��8QLW�WDEXQJDQ�GDQ�SLQMDPDQ�GDQ�

XQLW�WRNR�

'DSDW�GLNDWDNDQ�EDKZD�.3�%7�&HUPH�GL�XQLW�WRNR�EHOXP�GLNHPEDQJNDQ�

NDUHQD� WDUJHW� SDVDU� WRNR� WLGDN� KDQ\D� XQWXN� DQJJRWD�� WHWDSL� MXJD� XQWXN�

PDV\DUDNDW�XPXP��PHQ\HEDENDQ�SHUVDLQJDQ�GDUL�XQLW�WRNR�DNDQ�OHELK�WLQJJL�

SDGD�SHVDLQJQ\D��VDODK�VDWX�FDUD�0DPSX�PHQGDSDWNDQ�NHXQJJXODQ�NRPSHWLWLI�

GDQ�EHUWDKDQ�KLGXS�GHQJDQ�SHQJXUDQJDQ�ELD\D�GDQ�GLIHUHQVLDVL��6DODK�VDWX�KDO�

\DQJ� GDSDW� GLEXDW� XQWXN� SHQJXUDQJDQ� ELD\D� DGDODK� EHUODNX� 7HNQRORJL�

LQIRUPDVL�� WHWDSL�EHEHUDSD�LQIRUPDVL� LQIRUPDVL�GDQ�WHNQRORJL� LQIRUPDVL�\DQJ�

DGD� WLGDN� VHSHQXKQ\D�PHQGXNXQJ� WXMXDQ�ELVQLV�SHUXVDKDDQ�� WHUXWDPD�GDODP�

SHQMXDODQ�\DQJ�PHQLQJNDW��0DVDODK�,7���,7�ODLQQ\D�PHQJKDGDSL�.3�%7�&HUPH�

DGDODK� NXUDQJQ\D� VXPEHU� GD\D� PDQXVLD� \DQJ� PHPDKDPLQ\D�� VHUWD� WLGDN�
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DGDQ\D�VLWXV�ZHE�\DQJ�KDUXV�GDSDW�PHQLQJNDWNDQ�SURPRVL�GDQ�SHQMXDODQ��WHWDSL�

VHEHQDUQ\D�KDQ\D�WHUEDWDV�SDGD�PDV\DUDNDW��7DPSLODQ�3URILO��2OHK�NDUHQD LWX��

XQLW�WRNR�KDUXV�PHPLOLNL�UHQFDQD�VWUDWHJLV�XQWXN�PHQLQJNDWNDQ�GD\D�VDLQJQ\D��

WHUXWDPD�GDODP�KDO�VLVWHP�LQIRUPDVL�GDQ�VLVWHP�WHNQRORJL�LQIRUPDVL�

'DODP� SHULRGH� WHNQRORJL� LQIRUPDVL� \DQJ� FHSDW� LQL�� VHPXD� NHJLDWDQ�

NRPHUVLDO� RUJDQLVDVL� WLGDN�OHSDV� GDUL� SHUDQ�VLVWHP� LQIRUPDVL� �6,�� GDQ�

WHNQRORJL�LQIRUPDVL� �7,��� 6LVWHP� LQIRUPDVL� VDDW� LQL� GDSDW� GLJXQDNDQ� VHEDJDL�

UHIHUHQVL� DWDX� VDUDQD� SLODU� XQWXN�PHQGDSDWNDQ� SHUVDLQJDQ� GL� GXQLD� LQGXVWUL��

\DQJ� PHPIDVLOLWDVL� RUJDQLVDVL� PDQDMHPHQ� SURVHV� NRQVXPHQ�� EHUNRQWULEXVL�

SDGD�SHQJDPELODQ�NHSXWXVDQ��SHUHQFDQDDQ�PDVD�GHSDQ��8QWXN�HNVSDQVL�SDVDU�

GDQ�SHPDVDUDQ�SURGXN��0DU\DQL�	�6XSDUWR���������1DPXQ�GHPLNLDQ��VHPXD�

SHUXVDKDDQ� WLGDN�PHQHUDSNDQ� VLVWHP� LQIRUPDVL� \DQJ� WHSDW� GDODP� SHNHUMDDQ�

PHUHND�� 6HEDJLDQ�EHVDU�SHUXVDKDDQ�PHQHUDSNDQ VLVWHP� LQIRUPDVL� DWDX�

WHNQRORJL�LQIRUPDVL�KDQ\DODK�SHNHUMDDQ�\DQJ�HIHNWLI��7LGDN�MDUDQJ�SHUXVDKDDQ�

WLGDN� PHQGDSDW� PDQIDDW� GDUL� SHQJJXQDDQ� VLVWHP� LQIRUPDVL� DWDX� WHNQRORJL�

LQIRUPDVL�GL�SHUXVDKDDQQ\D�NDUHQD�SURVHV�PHQJDQDOLVLV�VLVWHP�LQIRUPDVL�\DQJ�

EXUXN� GLODNXNDQ� VHEHOXP� LPSOHPHQWDVL� VLVWHP� LQIRUPDVL� DWDX� WHNQRORJL�

LQIRUPDVL�GL�PDV\DUDNDW��'DQQ\��<XOLD�GDQ�/HR���������$NLEDWQ\D��SHUOX�XQWXN�

PHQJJXQDNDQ�VLVWHP�LQIRUPDVL�VWUDWHJLV�\DQJ�EHUHQFDQD�XQWXN�PHPEHUVLKNDQ�

VWUDWHJL�SHQWLQJ�GDQ�IDNWRU�IDNWRU�NHEHUKDVLODQ�VHKLQJJD�VLVWHP�LQIRUPDVL�DWDX�

WHNQRORJL� LQIRUPDVL� GLWHUDSNDQ� VHVXDL� GDQ� PHQGXNXQJ� YLVL� GDQ� PLVL� \DQJ�

GLKDUDSNDQ�GL�SHUXVDKDDQ�SHUXVDKDDQ�PDVD�GHSDQ�

3HUHQFDQDDQ� 6LVWHP� ,QIRUPDVL� 6WUDWHJLV� DGDODK� SURVHV� LGHQWLILNDVL� \DQJ�

DNDQ� PHQMDGL� SRUWRIROLR� VLVWHP� NRPSXWHULVDVL� \DQJ� DNDQ� PHQGXNXQJ�

SHUXVDKDDQ�GDODP�PHQHUDSNDQ�UHQFDQD�ELVQLV�GDQ�PHQFDSDL� WDUJHW�ELVQLVQ\D�

�:DUG�	�3HSSDUG�� ������ 5HQFDQD� LQL� VHGDQJ�PHPSHODMDUL�SHQJDUXK� VLVWHP�

LQIRUPDVL� WHQWDQJ� NLQHUMD� ELVQLV� GDQ� NRQWULEXVL� SDGD� ELVQLV� GDODP�PHPLOLK�

ODQJNDK�ODQJNDK�VWUDWHJLV��-DGL��VHEHOXPQ\D��SHUDQ�DSDNDK�LWX�KDQ\D�EHUIXQJVL�

VHEDJDL�GXNXQJDQ�GDODP�KDO�SURILWDELOLWDV�RSHUDVLRQDO��PHQLQJNDWNDQ�DNXUDVL�

GDQ� SURGXNWLYLWDV� RSHUDVLRQDO�� VHNDUDQJ� GDSDW� GLWLQJNDWNDQ� VHEDJDL� DODW�

VWUDWHJLV� XQWXN� PHQLQJNDWNDQ� GD\D� VDLQJ�� 3HUXEDKDQ� GDODP� GHVDLQ� VLVWHP�

LQIRUPDVL� GDODP� VXDWX� RUJDQLVDVL� DWDX� SHUXVDKDDQ� PHUHND� \DQJ� EHOXP�

PHPHQXKL�KDQ\D�VHFDUD�PDQXDO��SHQJXUDQJDQ�ELD\D�NHUWDV���SHQGXNXQJ�XPXP�

�SHODSRUDQ� XPXP��� LQIRUPDVL� XQWXN� PDQDMHPHQ� �SHQLQJNDWDQ� SURVHV�
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SHQJDPELODQ� NHSXWXVDQ�� GDQ� XQWXN� PHQJXEDK� IXQJVL� -DGLODK� VXPEHU� GD\D�

VWUDWHJLV�DWDX�QLODL�WDPEDK��NHXQJJXODQ�NRPSHWLWLI��XQWXN�NHODQJVXQJDQ�KLGXS�

RUJDQLVDVL�DWDX�SHUXVDKDDQ��3RQWRK��������

3DGD� SHQGHNDWDQ� LQL� PHQJJXQDNDQ� PRGHO� OLQJNXQJDQ� \DQJ� GLSHUFD\D�

VDQJDW�HIHNWLI�GLNDUHQDNDQ�PRGHO�LQL�ELVD�PHPEHULNDQ�VROXVL�SODQQLQJ�VWUDWHJLV�

6,� �� 7,�� VHVXDL� GHQJDQ� SHQHOLWLDQ� \DQJ� KDUXV� GLODNXNDQ�� GLPDQD� PRGHO� LQL�

PDPSX� PHQJDQDOLVLV� NRQGLVL� LQYHVWDVL� 6,� GL� PDVD� ODOX�� <DQJ� NXUDQJ�

PHQJXQWXQJNDQ�XQWXN� WXMXDQ� SHUXVDKDDQ�	�PHQDQJNDS�SHOXDQJ�ELVQLV�� GDQ�

NHQ\DWDDQ� PHQLQJNDWNDQ� NHXQJJXODQ� NRPSHWLWLI� VXDWX� RUJDQLVDVL�

�:HGKDVPDDUD���������6HSHUWL�GDODP�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�&DK\DGL�

HW�DO��3HQHOLWLDQ�LQL�GLODNXNDQ�SDGD�3XVDW�.RSHUDVL�XQWXN�,QGXVWUL�6XVX��3.,6��

;<=� GHQJDQ� PDVDODK� VHUXSD� 	� PHQJKDVLONDQ� SRUWRIROLR� EHEHUDSD� DSOLNDVL�

\DQJ�VLQNURQ�GHQJDQ�NHDGDDQ�RUJDQLVDVLQ\D��&DK\DGL��7XW�	�7RQ\��������

.3�%7� &HUPH�� WHUXWDPD� GL� XQLW� WRNR� VHQGLUL�� VDQJDW� GLSHUOXNDQ� XQWXN�

PHODNXNDQ� SURVHV� DQDOLVLV� VHEHOXP� PHQHUDSNDQ� VLVWHP� LQIRUPDVL� DWDX�

WHNQRORJL�LQIRUPDVL��2OHK�NDUHQD�LWX��XQWXN�PHPEDQWX�VXEVWLWXVL�DQDOLVLV�VLVWHP�

LQIRUPDVL�GDODP�NRSHUDVL�\DQJ�DNDQ�GLJXQDNDQ�VLVWHP�LQIRUPDVL�SHUHQFDQDDQ�

VWUDWHJLV�PHQJJXQDNDQ�PRGHO� OLQJNXQJDQ� GDQ� SDSHSDUG� XQWXN� GHQJDQ� MHODV�

PHQHPXNDQ� VWUDWHJL� XQLW� WRNR� GL� .3�%7�&HUPH�� KLQJJD� SRUWRIROLR� DSOLNDVL�

EHULVL� DQJND�� 6LVWHP� LQIRUPDVL� DOWHUQDWLI� VHVXDL� GHQJDQ� NHDGDDQ� 3HUXVDKDDQ�

GDQ�PHPEHULNDQ�NRQWULEXVL�RSWLPDO��GDODP�UHDOLVDVL�VWUDWHJL�NRPHUVLDO�.3�%7�

&HUPH

��� 5XPXVDQ�0DVDODK

6HEHOXP� SHQHOLWLDQ� GLPXODL�� PDVDODK� \DQJ� DNDQ� GLVHOHVDLNDQ� KDUXV

GLUXPXVNDQ�WHUOHELK�GDKXOX�XQWXN�PHPSHUPXGDK�SHQHOLWLDQ��%HUGDVDUNDQ�ODWDU�

EHODNDQJ\DQJ�WHODK�GLSDSDUNDQ�PDND�UXPXVDQ�PDVDODK�\DQJ�DNDQ�GLEDKDV�SDGD�

SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� UHQFDQD� VWUDWHJLV� V\VWHP� LQIRUPDVL� GHQJDQ�PHQJJXQDNDQ�

PRGHO�:DUG� DQG� 3DSSHUG \DQJ� VHODUDQ� GHQJDQ� VWUDWHJL� ELVQLV� 8QLW�

7RNR� GDQ� 8QLW� 6LPSDQ� SLQMDP� 8DQJ� .3�%7� &HUPH� DJDU� PHPLOLNL�

NHXQJJXODQ� \DQJ� NRPSHWLWLI� GDODP� ELGDQJ� V\VWHP� LQIRUPDVL� GDQ�

WHNQRORJL�LQIRUPDVL�"

�� %DJDLPDQD�VDUDQ�6,�7,�\DQJ�HIHNWLI�GHQJDQ NRQGLVL�\DQJ�GLDODPDL�SDGD�
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8QLW 7RNR�GDQ�8QLW�6LPSDQ�SLQMDP�8DQJ .3�%7�&HUPH"

��� 7XMXDQ�3HQHOLWLDQ

$GDSXQ� \DQJ� PHQMDGL� WXMXDQ� SHQXOLVDQ� SHQHOLWLDQ� LQL� DGDODK� VHEDJDL�

EHULNXW�

�� 0HPEXDW�SHUHQFDQDDQ�VWUDWHJLV�VLVWHP�LQIRUPDVL�GHQJDQ�PRGHO�:DUG�

DQG�3HSSDUG�XQWXN�PHQGXNXQJ�VWUDWHJL�ELVQLV�\DQJ�VHODUDV�GHQJDQ�8QLW�

7RNR� GDQ� 8QLW� 6LPSDQ� 3LQMDP� 8DQJ� .3�%7� &HUPH� DJDU� PHPLOLNL�

NHXQJJXODQ�NRPSHWLWLI�

�� 0HPEXDW�XVXODQ�SRUWRIROLR�DSOLNDVL�\DQJ�VHVXDL�GHQJDQ�NRQGLVL�VDDW�LQL�

GDQ�\DQJ�GLKDUDSNDQ�GL�PDVD�GHSDQ�

��� %DWDVDQ�3HQHOLWLDQ

'DODP� VXDWX� SHQHOLWLDQ� SHUOX� GLUXPXVNDQ�EDWDVDQ� GDUL�PDVDODK� \DQJ�

DNDQ� GL� VHOHQJJDUDNDQ�� DJDU� QDQWLQ\D� VXDWX� SHQHOLWLDQ� WHUIRNXV� GDQ� WHUFDSDL�

WXMXDQ�\DQJ�GLKDUDSNDQ��%DWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�PHOOLSXWL�

�� 0HQ\XVXQ� NHUDQJND� NHUMD� SHUDQFDQDDQ� VWUDWHJL� 6,� EHUGDVDUNDQ�

0HWRGRORJL� SHUHQFDQDDQ� VWUDWHJL� VLVWHP� LQIRUPDVL� ROHK� :DUG� $QG�

3HSSDUG�

�� 5XDQJ�OLQJNXS�GDUL�LQWHUSUHWDVL�NHUDQJND�SHUHQFDQDDQ�VWUDWHJLV�6,�LQL�

KDQ\D�XQWXN�8QLW�7RNR�GDQ�8QLW�6LPSDQ�3LQMDP�8DQJ�.3�%7�&HUPH�

�� ,GHQWLILNDVL�GHQJDQ�PHQJNDML�GDQ�PHULYLHZ�NDMLDQ�OLQJNXQJDQ��VLWXDVL�

GDQ� VWUDWHJL� RUJDQLVDVL�� ULYLHZ�ULYLHZ� WHUVHEXW� GLEXWXKNDQ� XQWXN�

PHQHQWXNDQ�NHEXWXKDQ�6,�7,�NHGHSDQ�VHKLQJJD�DGD�NHVHODUDQDQ�DQWDUD�

ELVQLV�GHQJDQ�SHQJJXQDDQ�6,�7,�

�� 3HQHOLWLDQ�LQL�KDQ\D�VDPSDL�SDGD�WDKDS�SHUHQFDQDDQ�GHQJDQ�PHODNXNDQ�

DQDOLVLV� NHEXWXKDQ� 6,�7,� XQWXN� PHQFDSDL� WXMXDQ� VWUDWHJLV�� 7DQSD�

PHODNXNDQ�DQDOLVLV�LQYHVWDVL�ELD\D�

��� 0DQIDDW�3HQHOLWLDQ

$GDSXQ�GDODP�SHQHOLWLDQ�WXJDV�DNKLU�LQL��GLKDUDSNDQ�GDSDW�PHPEHULNDQ�

GDPSDN�QLODL�\DQJ�SRVLWLI�SDGD�EHUEHUDSD�DVSHN�GDUL�VLVL�SHPDQJNX�NHELMDNDQ�

\DQJ�DGD�SDGD�RUJDQLVDVL�.3�%7�&HUPH�GHQJDQ�WXMXDQ�VHEDJDL�EHULNXW�

�� %DJL�3HUJXUXDQ�7LQJJL

D� 0HPELQD�NHUMDVDPD�\DQJ�EDLN�DQWDUD�OLQJNXQJDQ�DNDGHPLV�GHQJDQ�

OLQJNXQJDQ�ELVQLV�GDQ�,7�SHUXVDKDDQ�



�

E� 6HEDJDL�WRORN�XNXU�SHQLODLDQ�NHVLDSDQ�PDKDVLVZD�GDODP�PHPDVXNL�

GXQLD�NHUMD�VHWHODK�OXOXV�

F� 0HQGDSDWNDQ�PDVXNDQ�GDUL SHUXVDKDDQ�GDODP�XSD\D�PHQLQJNDWNDQ�

PHWRGH� SHPEHODMDUDQ� \DQJ� OHELK� VHVXDL� GHQJDQ� NHEXWXKDQ�

SHUXVDKDDQ�

G� 'DSDW PHQMDGLNDQ UHODVL EDJL XQLYHUVLWDV GHQJDQ�

SLKDN�SHUXVDKDDQ

�� %DJL�3HUXVDKDDQ

D� 0HUXSDNDQ�VDUDQD�SHQJKXEXQJ�DQWDUD�LQVWDQVL�DWDX�SHUXVDKDDQ�GDQ�

OHPEDJD 3HQGLGLNDQ�7LQJJL�

E� 6HEDJDL�VDUDQD�XQWXN�PHQJHWDKXL�NXDOLWDV�SHQGLGLNDQ�\DQJ�DGD�GL�

8,6,�

F� 6HEDJDL� VDUDQD� XQWXN� PHPEHULNDQ� NULWHULD� WHQDJD� NHUMD� \DQJ�

GLEXWXKNDQ�ROHK�EDGDQ�XVDKD�\DQJ�WHUNDLW��0HPSHUROHK�VXPEDQJDQ�

SHPLNLUDQ� GDQ� WHQDJD� GDODP� UDQJND� PHQLQJNDWNDQ� NLQHUMD�

SHUXVDKDDQ�

�� %DJL�0DKDVLVZD

D� 0HQGDSDWNDQ� SHQJHWDKXDQ�� SHQJDODPDQ�� NHPDPSXDQ� GDQ�

NHWHUDPSLODQ� VHVXDL� ELGDQJ� LOPX� PDVLQJ�PDVLQJ� EHUGDVDUNDQ�

SHQJHWDKXDQ�\DQJ�GLSHUROHK�VHODPD�SHUNXOLDKDQ�

E� 0HQGDSDW� SHQJDODPDQ� GDUL� GXQLD� NHUMD� VHNDOLJXV� PHPSHUOXDV�

ZDZDVDQ�PDKDVLVZD�WHQWDQJ�GXQLD�NHUMD�\DQJ�VHVXQJXKQ\D�

F� 0DPSX� PHQJHPEDQJNDQ� NHPDPSXDQ� GLUL� GDQ� PHQLQJNDWNDQ�

NUHDWLYLWDV�GLUL�GLELGDQJ�\DQJ�GLJHOXWL�

G� 0DPSX� PHQJDQDOLVD� SHUPDVDODKDQ� GDODP� GXQLD� NHUMD�

VHVXQJJXKQ\D�

��� 6LVWHPDWLND�3HQXOLVDQ

3DGD� SHQMHODVDQ� 6LVWHPDWLND� 3HQXOLVDQ� PHUXSDNDQ� SHQMHODVDQ� \DQJ�

EHULVL� SDGD� WDKDSDQ�WDKDSDQ� SHQXOLV� GDODP� PHQXOLVNDQ� WXJDV� DNKLU�� SDGD�

SHQMHODVDQ� VLVWHPDWLND� SHQXOLVDQ� VHQGLUL� WHUEDJL� PHQMDGL� EDE�� GLDQWDUDQ\D�

DGDODK�
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�� %$% ��3(1'$+8/8$1

3DGD� EDE� �� VHQGLUL� WHUGLUL� PHQJHQDL� SHPEDKDVDQ� ODWDU� EHODNDQJ�

SHQHOLWLDQ�\DQJ�GLDQJNDW��UXPXVDQ�PDVDODK��WXMXDQ�SHQHOLWLDQ��EDWDVDQ�

GDODP�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ�

�� %$%���7,1-$8$1�3867$.$

3DGD� SHQMHODVDQ� LQL� PHPEDKDV� PHQJHQDL� SHQHOLWLDQ� WHUGDKXOX� \DQJ�

PHQGDVDUL�SHQHOLWLDQ�LQL�GDQ�WHRUL�GDUL�SHQHLWLDQ�WHUGDKXOX�\DQJ�UHOHYDQ�

GHQJDQ� WRSLN� SHQHOLWLD� VHEDJDL� JDPEDUDQ� VHFDUD� XPXP� WHUKDGDS�

SHQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ�

�� %$%���0(72'(�3(1(/,7,$1

3DGD�EDE�LQL�PHPEDKDV�PHQJHQDL�WHQWDQJ�PHWRGRORJL�\DQJ�GLJXQDNDQ�

GDODP� PHODNXNDQ� SHQHOLWLDQ� ODQJNDK�ODQJNDK�� WDKDSDQ�� GDQ�

SHQJLPSOHPHQWDVLDQ� IUDPHZRUN�PRGHO� \DQJ� GLJXQDNDQ� GDODP�

PHODNXNDQ� SHQHOLWLDQ�� 'DODP� KDO� LQL� SHQXOLV� PHODNXNDQ� SHQHOLWLDQ�

PHQJJXQDNDQ� SHUHQFDQDDQ� VWUDWHJLV� VLVWHP� LQIRUPDVL GHQJDQ� PRGHO�

:DUG�DQG�3HSSDUG�

�� %$%���+$6,/�'$1�3(0%$+$6$1

'DODP�EDE�LQL�DNDQ�GLEDKDV�NRQGLVL�ELVQLV�GDUL�.3�%7�&HUPH�\DQJ�DGD�

VDDW� LQL�PHODOXL� IDNWRU� LQWHUQDO� GDQ� HNVWHUQDO� ELVQLV� VHUWD� 6,�7,� \DQJ�

WHODK�GLWHWDSNDQ�ROHK�.3�%7�&HUPH��0HWRGH�DQDOLVLV�\DQJ�GLJXQDNDQ�

DQWDUD� ODLQ�$QDOLVLV� 6:27��PHWRGH�&6)� %DODQFHG� 6FRUH�&DUG�� GDQ�

3RUWIROLR�DSOLNDVL�0F)DUODQ� +DVLO�\DQJ�GLSHUROHK�DNDQ�PHQMDGL�WDKDS�

DZDO� GDODP�PHQHQWXNDQ� VWUDWHJL� 6,�7,� VHODUDV� GHQJDQ� VWUDWHJL� ELVQLV�

.3�%7�&HUPH�GL�PDVD�\DQJ�DNDQ�GDWDQJ

�� %$%�� 3(18783

%DE� LQL� PHUXSDNDQ� EDE� \DQJ� EHULVL� NHVLPSXODQ� GDQ� VDUDQ� GDUL�

SHQHOLWLDQ��.HVLPSXODQ�PHUXSDNDQ�LQWL�GDUL�VXDWX�SHQHOLWLDQ�\DQJ�WHODK�

GLODNXNDQ��PXODL� GDUL DZDO� KLQJJD� DNKLU��.HPXGLDQ�GDUL� NHVLPSXODQ�

WHUVHEXW� GDSDW� GLSHUROHK� VDUDQ� DWDX� PDVXNDQ� XQWXN� SHQHOLWLDQ�

VHODQMXWQ\D�


