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,QGRQHVLD� PHPSXQ\DL� EDQ\DN� VXNX� GDQ� EXGD\D�� OHELK� GDUL� ����� VXNX�

KLGXS� EHUGDPSLQJDQ� GL� ,QGRQHVLD�� PDND� GDUL� LWX� EDQ\DN� MXJD�

SHQLQJJDODQ�SHQLQJJDODQ�EHUVHMDUDK� \DQJ�DGD�GL�,QGRQHVLD�� VDODK� VDWXQ\D�DGDODK�

EDWLN�� %DWLN� VXGDK� DGD� GL�,QGRQHVLD� VHMDN� ����� WDKXQ� \DQJ� ODOX�� EDWLN� VDQJDW�

GLJHPDUDL� EXNDQ� KDQ\D� ROHK� ZDUJD� ,QGRQHVLD�� WHWDSL� MXJD� ROHK� PDQFDQHJDUD��

.DUHQD� NHXQLNDQ� GDQ� NHLQGDKDQQ\D�� SDGD� �� 2NWREHU� ����� EDWLN� GLWHWDSNDQ�

VHEDJDL� ³� :DULVDQ� NHPDQXVLDDQ� XQWXN� EXGD\D� OLVDQ� GDQ� QRQEHQGDZL´� ROHK�
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6HLULQJ�EHUNHPEDQJQ\D�]DPDQ�GDQ� WHNQRORJL��SHPLQDW�EDWLN�GL� ,QGRQHVLD�

VHPDNLQ� EHUNXUDQJ�� EDQ\DNQ\D� IDVKLRQ� VW\OH� GDUL� OXDU� QHJUL� \DQJ� PDVXN� NH�

,QGRQHVLD�PHQMDGL�VDODK�VDWX�SHQ\HEDEQ\D��'HVDLQ�EDWLN�\DQJ�WLGDN�EHUXEDK�VHMDN�

]DPDQ� QHQHN� PR\DQJ� MXJD� PHQMDGL� SHQ\HEDE� PHQJDSD� EHUNXUDQJQ\D� PLQDW�

WHUKDGDS� EDWLN� LWX� VHQGLUL�� 0DND� GDUL� LWX� VHOXUXK� ZDUJD� ,QGRQHVLD� KDUXV�

PHOHVWDULNDQ�EXGD\D�GDUL�QHQHN�PR\DQJ�NLWD��6DODK�VDWX�FDUD�XQWXN�PHOHVWDULNDQ�

EDWLN�DGDODK�GHQJDQ�PHPEXDW�PRWLI�PRWLI�EDWLN�EDUX��GL�VLVL�ODLQ��NHDQHNDUDJDPDQ�

KD\DWL�GL�,QGRQHVLD�GDSDW�GLMDGLNDQ�VXPEHU�PRWLI�EDWLN��VDODK�VDWXQ\D�ELRWD�NDUDQJ�

\DQJ�DGD�GL�,QGRQHVLD��'HQJDQ�EHJLQL�VHOXUXK�ZDUJD�,QGRQHVLD�ELVD�PHOHVWDULNDQ�

NHDQHNDUDJDPDQ�,QGRQHVLD�VHFDUD�EHUVDPDDQ�

.DUDQJ�DGDODK�LQYHUWHEUDWD ODXW�\DQJ�KLGXS�GL�DLU�GDQJNDO�\DQJ�KDQJDW�GL�

SHUDLUDQ�SHVLVLU�\DQJ� MHUQLK�GDQ� WHUVHEDU�GL� VHOXUXK�GXQLD�� WHUXWDPD�GL� ,QGRQHVLD�

GLNDUHQDNDQ� ,QGRQHVLD� PHUXSDNDQ� QHJDUD� NHSXODXDQ�� /XDVQ\D� SHUDLUDQ� GL�

,QGRQHVLD� PHQDQGDNDQ� EDQ\DNQ\D� MHQLV�MHQLV� NDUDQJ� \DQJ� EHUDGD� GL� ,QGRQHVLD��

.DUDQJ�SXQ�PHUXSDNDQ�VDODK�VDWX�NHLQGDKDQ�\DQJ�GLPLOLNL�ROHK�,QGRQHVLD��PDND�

GDUL�LWX�NDUDQJ�GDQ�EDWLN�FRFRN�XQWXN�GLMDGLNDQ�VDWX��%DWLN�\DQJ�PHUXSDNDQ�VDODK�

VDWX� SHQLQJJDODQ� VHMDUDK� ,QGRQHVLD� VDQJDW� FRFRN� GLJDEXQJNDQ� GHQJDQ� NDUDQJ�
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\DQJ�PHUXSDNDQ� VDODK� VDWX�NHLQGDKDQ� \DQJ�GLPLOLNL�GL� ,QGRQHVLD��PDND� GDUL� LWX�

SHQXOLV�DNDQ�PHQJLPSOHPHQWDVLNDQ�PRWLI�NDUDQJ�NH�GDODP�PRWLI�EDWLN�

&DUD�WUDGLVLRQDO�PHPEXDW�EDWLN�PHPEXDW�ZDUJD�,QGRQHVLD�PDODV�PHPEXDW�

EDWLN�� NDUHQD� VXVDK� GDQ� VXGDK� NHWLQJJDODQ� ]DPDQ��0DND� GDUL� LWX� NDUHQD� VXGDK�

VDQJDW� EHUNHPEDQJQ\D� WHNQRORJL� GL� ,QGRQHVLD�� NLWD� ELVD� PHQHUDSNDQ� WHNQRORJL�

SDGD� SHQJHPEDQJDQ� EDWLN� LWX� VHQGLUL�� .DUHQD� GHQJDQ� WHNQRORJL� GDSDW�PHPEXDW�

SURVHV� SHPEXDWDQ� PRWLI� OHELK� FHSDW� GDQ� EHUYDULDVL�� 3ROD� NDUDQJ� GLNHPEDQJNDQ

GHQJDQ�PHQJJDEXQJNDQ�VLVWHP�/�GDQ�EHUMDODQ�DFDN�>�@�� � /LQGHQPD\HU�6\VWHP��

DWDX�/�6\VWHP�GLSDKDPL�VHEDJDL�VHEXDK�WHRUL�PDWHPDWLND�WHQWDQJ�SHQJHPEDQJDQ�

WDQDPDQ�� 6LVWHP� /� GLSHUNHQDONDQ� SDGD� WDKXQ� ����� ROHK� $ULVWLG� /LQGHQPD\HU��

VHRUDQJ�DKOL�ELRORJL�DVDO�+XQJDULD�GL�8QLYHUVLWDV�8WUHFKW�>�@�

6XGDK� DGDQ\D� EHEHUDSD� SHQHOLWLDQ� WHQWDQJ� DSOLNDVL� PRGHO� EDWLN� EHUEDVLV�

ZHE� GHQJDQ� SROD� UHWDNDQ� GL� MDODQ�� EHQWXN� FHOOXODU� DXWRPDWD�� GDQ� EHQWXN�

UDQGRP�ZDON� PRGHO� >��������@� PHPEXDW� SHQXOLV� MXJD� LQJLQ� PHPEXDW� DSOLNDVL�

WHWDSL�GHQJDQ�SROD�\DQJ�EHUEHGD��\DLWX�SROD�NDUDQJ��

����5XPXVDQ�0DVDODK

$JDU� SHUPDVDODKDQ� WLGDN� WHUODOX� OXDV�� UXPXVDQ�PDVDODK� \DQJ� DGD� GDODP�

SHQHOLWLDQ� LQL� OHELK� GLIRNXVNDQ� SDGD� SHUPDVDODKDQ� SROD� EDWLN� EDJDLPDQD� \DQJ�

\DQJ� ELVD� WHUOLKDW� OHELK� PRGHUQ� GHQJDQ� PRWLI� WHUXPEX� NDUDQJ� GHQJDQ�

PHPEHUWLPEDQJNDQ� GDQ� PHPSHUKDWLNDQ EDJDLPDQD� FDUD� PHQJHPEDQJNDQ�

PRWLI�PRWLI�NDUDQJ�NH�GDODP�EDWLN�PHQJJXQDNDQ�DSOLNDVL�EHUEDVLV�ZHE

����%DWDVDQ�0DVDODK

3DGD�GDVDUQ\D�� MHQLV�MHQLV�NDUDQJ�VDQJDW�EHUDJDP��'L� VLVL� ODLQ��SHQHOLWLDQ�

LQL�PHUXSDNDQ�SHQHOLWLDQ�SHUWDPD�PHQJHQDL�SHQJHPEDQJDQ�EDWLN�EHUPRWLI�NDUDQJ��

2OHK� NDUHQD� LWX�� SHUOX� GLWHWDSNDQ� EDWDVDQ�EDWDVDQ� DJDU� SHQHOLWLDQ� WLGDN� WHUODOX�

PHOHEDU�� 'DODP� SHQHOLWLDQ� LQL�� GLWHWDSNDQ� EHEHUDSD� EDWDVDQ� PDVDODK� VHEDJDL�

EHULNXW�
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�� -HQLV� NDUDQJ� \DQJ� GLJXQDNDQ� PHUXSDNDQ� KD\DWL� GDUL� VHNLWDU� ODXW�

,QGRQHVLD

�� -HQLV�NDUDQJ�\DQJ�GLJXQDNDQ�KDQ\DODK�VDWX�MHQLV��\DLWX�0RQWLSRUD�

$HTXLWXEHUFXODWD

�� 3HQJHPEDQJDQ� EDWLN� MHQLV� WHUXPEX� NDUDQJ 0RQWLSRUD�

$HTXLWXEHUFXODWD�KDQ\D�DJDU�WHUOLKDW�OHELK�PRGHUQ

����7XMXDQ�3HQHOLWLDQ

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� PHQJHPEDQJNDQ� PRWLI� NDUDQJ� MHQLV�

0RQWLSRUD�$HTXLWXEHUFXODWD�SDGD�DSOLNDVL�PRWLI�EDWLN�EHUEDVL�ZHE��3HQHOLWLDQ�LQL�

PHQJXVXONDQ�PRGHO�WHUXPEX�NDUDQJ�\DQJ�UHDOLVWLV�GDQ�VHGHUKDQD�

����0HWRGH�3HQHOLWLDQ

D� 6WXGL�/LWHUDWXU

0HPSHODMDUL� GDVDU� WHRUL� GDUL� SHPEXDWDQ� DSOLNDVL� EHUEDVLV� ZHE� GDQ�

HWRGH�/�6\VWHP�

E� 3HUDQFDQJDQ�6LVWHP

0HQHQWXNDQ� PHWRGRORJL� SHQJHPEDQJDQ� SHUDQJNDW� OXQDN� \DQJ�

GLJXQDNDQ� GHQJDQ� SHQGHNDWDQ� WHUVWUXNWXU� GDQ� PHODNXNDQ� DQDOLVD�

SHUDQFDQJDQ�

F� ,PSOHPHQWDVL

0HQJDSOLNDVLNDQ� WHRUL�WHRUL� GDQ� PHWRGH� \DQJ� VXGDK� GLSHODMDUL� NH�

GDODP�EDKDVD�SHPURJUDPDQ�

G� 3HQJXMLDQ�6LVWHP

0HODNXNDQ� LPSOHPHQWDVL� PHWRGH� SDGD� SHUDQJNDW� OXQDN� VHVXDL�

SHUDQFDQJDQ�\DQJ�WHODK�GLODNXNDQ

H� 3HQ\XVXQDQ�/DSRUDQ

'RNXPHQWDVL�SHQHOLWLDQ�SHQJHPEDQJDQ�PRWLI�NDUDQJ�NHGDODP�EDWLN�


