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'HZDVD� LQL� NHEXWXKDQ� PDV\DUDNDW� DNDQ� SHQJLULPDQ� LQIRUPDVL� GHQJDQ�

NHFHSDWDQ� WLQJJL� VHPDNLQ� PHQLQJNDW�� XQWXN� PHOD\DQL� NHEXWXKDQ� LWX� WHNQRORJL�

QLUNDEHO� SXQ� VHPDNLQ� EDQ\DN� GLNHPEDQJNDQ�� 1DPXQ� GDUL� EHUEDJDL� WHNQRORJL�

QLUNDEHO� \DQJ� VXGDK� DGD�� JHORPEDQJ� UDGLR� PDVLK� PHQMDGL� SLOLKDQ� XWDPD� XQWXN�

GLJXQDNDQ�VHEDJDL�JHORPEDQJ�SHPEDZD�VLQ\DO�LQIRUPDVL��+DO�LQL�WLGDN�EHUEDQGLQJ�

OXUXV� GHQJDQ� NHWHUVHGLDDQ� VSHNWUXP� IUHNXHQVL� \DQJ� DGD�� PHQJLQJDW� IUHNXHQVL�

PHUXSDNDQ�VXPEHU�GD\D�\DQJ�VDQJDWODK�WHUEDWDV��'L�,QGRQHVLD�VHQGLUL�SHQJJXQDDQ�

IUHNXHQVL�UDGLR�VXGDK�VDQJDWODK�SDGDW��2OHK�NDUHQD�LWX��XQWXN�PHQJDWDVL�NHEXWXKDQ�

PDV\DUDNDW� GLSHUOXNDQ�PHWRGH� EDUX� XQWXN�PHPHQXKL� SHUPLQWDDQ� \DQJ� VHPDNLQ�

PHQLQJNDW��GLPDQD�WHNQRORJL�LQL�PHQGXNXQJ�SHQJLULPDQ�LQIRUPDVL�VHFDUD�QLUNDEHO�

GHQJD�ODMX�ELW�UDWH�\DQJ�WLQJJL��

6DODK�VDWX�DOWHUQDWLI�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHOD\DQL�NHEXWXKDQ�GDWD�

WHUVHEXW� DGDODK� GHQJDQ� NRPXQLNDVL� PHQJJXQDNDQ� FDKD\D� WDPSDN�� YLVLEOH� OLJKW�

FRPPXQLFDWLRQ��9/&��PHUXSDNDQ�VDODK�VDWX�SHQJHPEDQJDQ�GDUL�WHNQRORJL�RSWLFDO�

ZLUHOHVV�FRPPXQLFDWLRQ��2:&��\DQJ�GLPDQD�LQIRUPDVL�GLNLUPNDQ�VHFDUD�QLUNDEHO�

GHQJDQ� PHPDQIDDWNDQ� FDKD\D� WDPSDN� XQWXN� SHQHUDQJDQ� VHEDJDL� VLQ\DO�

SHPEDZDQ\D��'LVDWX�VLVL�SHUNHPEDQJDQ�GDQ�SHQJJXQDDQ�DNDQ�ODPSX�OLJKW�HPLWWLQJ�

GLRGH� �/('�� MXJD� VHPDNLQ� PHQLQJNDW� WHUXWDPD� XQWXN� NHEXWXKDQ� SHQHUDQJDQ�

PHQJJDQWLNDQ�ODPSX�NRQYHQVLRQDO�VHSHUWL�ODPSX�SLMDU�GDQ�ODPSX�QHRQ�>�@��+DO�LQL�

GDSDW� WHUOLKDW�GHQJDQ�SHQJJXQDDQ� ODPSX�/('�GL�EHUEDJDL� WHPSDW�VHSHUWL� UXPDK��

JHGXQJ�JHGXQJ� SHUNDQWRUDQ� GDQ� WHPSDW� XPXP� ODLQQ\D�� /('�PHUXSDNDQ� EDKDQ�

VHPLNRQGXNWRU�\DQJ�EHUIXQJVL�XQWXN�PHQJXEDK�DUXV�OLVWULN�PHQMDGL�FDKD\D��/('�

GLDQJJDS�VHVXDL�GHQJDQ�NHEXWXKDQ�VDDW� LQL�NDUHQD�OHELK�PHQJKHPDW�OLVWULN�� WLGDN�

PHQLPEXONDQ�SDQDV�VHUWD�UHQWDQ�ZDNWX�SHQJJXQDDQ�\DQJ�OHELK�ODPD��6HKLQJJD�SDGD�

PDVD� \DQJ� DNDQ� GDWDQJ� /('� LQL� GLSHUNLUDNDQ� DNDQ� PHQGRPLQDVL� SHQJJXQDDQ�

ODPSX� XQWXN� SHQHUDQJDQ� GLEHUEDJDL� WHPSDW�� 'DODP� NRPXQLNDVL� RSWLN� QLUNDEHO�

LQWHQVLWDV� VLQ\DO� WLGDN� ELVD� EHUVLIDW� ELSRODU� GDQ� EHUQLODL� NRPSOHNV�� NDUHQD� SDGD�

VLVWHP�ZLUHOHVV�RSWLN�PHQJJXQDNDQ�LQWHQVLWDV�PRGXODVL�GDQ�GHWHVNVL�ODQJVXQJ�DWDX�
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\DQJ�ELDVD�GLNHQDO�GHQJDQ�,0�''��6LQ\DO�GLPRGXODVL�ROHK�IUHNXHQVL�RSWLN�FDUULHU�

\DQJ� PHQJKDUXVNDQ� EHUQLODL� UHDO� GDQ� SRVLWLI� �XQLSRODU�� NDUHQD� VLIDW� LQWHQVLWDV�

FDKD\D� WLGDN� ELVD� QHJDWLI�� 2OHK� NDUHQD� LWX�� WHUGDSDW� EHEHUDSD� PRGHO� \DQJ�

GLNHPEDQJNDQ� XQWXN� PRGXODVL� 2)'0� SDGD� NRPXQLNDVL� RSWLN� QLUNDEHO��

'LDQWDUDQ\D� DGDODK�'&� ELDVHG�2SWLFDO� �'&2�� 2)'0��$V\PPHWULFDOO\� &OLSSHG�

2SWLFDO��$&2��2)'0��)OLS�2)'0�GDQ�8QLSRODU��8��2)'0��%HEHUDSD�PHWRGH�

LQL�PHPLOLNL�WHNQLN�PDVLQJ�PDVLQJ�\DQJ�EHUWXMXDQ�XQWXN�PHPEXDW�VLQ\DO�NHOXDUDQ�

2)'0�EHUQLODL�SRVLWLI���

'DODP�WXJDV�DNKLU�LQL��GLUDQFDQJ�VHEXDK�PRGHO�VLVWHP�NRPXQLNDVL�QLUNDEHO�

EHUEDVLV�9/&� GHQJDQ�PHQJJXQDNDQ�$&2�2)'0�VHEDJDL� WHNQLN�PRGXODVL� Q\D��

'DUL� SHUDQFDQJDQ� WHUVHEXW� DNDQ� GLVLPXODVLNDQ�PRGHO� VLVWHP�NRPXQLNDVL� GHQJDQ�

PHQJJXQDNDQ� EHEHUDSD� VNHQDULR� GDQ� PHQJHYDOXDVL� SHUIRPDQVL� GDUL� EHEHUDSD�

SDUDPHWHU�\DQJ�DGD�VHSHUWL�VLJQDO�WR�QRLVH�UDWLR��615��GDQ�ELW�HUURU�UDWH��%(5���

��� 7XMXDQ�

7XMXDQ�GDUL�WXJDV�DNKLU�LQL�DGDODK����

�� 0HUDQFDQJ� VXDWX� VLVWHP�$&2�2)'0� XQWXN� NRPXQLNDVL� FDKD\D� WDPSDN�

PHQJJXQDNDQ�SHQGHNDWDQ�SHUDQJNDW�OXQDN�

�� 0HQJDQDOLVLV� SHUIRPDQVL� $&2� 2)'0� SDGD� VLVWHP� NRPXQLNDVL� FDKD\D�

WDPSDN�GHQJDQ�PHPEDQGLQJNDQ�SDUDPDWHU�SDUDPHWHU� WHUNDLW�VHSHUWL�615�

GDQ�%(5��

�� 0HODNXNDQ� SHPRGHODQ� VLVWHP� XQWXN� NRPXQLNDVL� FDKD\D� WDPSDN� GHQJDQ�

VNHPD�\DQJ�GLWHQWXNDQ��

��� 5XPXVDQ�0DVDODK�

'DODP�VLVWHP�ZLUHOHVV�UDGLR�IUHNXHQVL��2)'0�ELDVD�PHQJJXQDNDQ�VLQ\DO�

NRPSOHN�EDVHEDQG��ELSRODU��XQWXN�PHPRGXODVL�DPSOLWXH�GDQ�IDVD�SDGD�IUHNXHQVL�

FDUULHU� UDGLR�� %HUEHGD� SDGD� VLVWHP�ZLUHOHVV� RSWLN� \DQJ� PHQJJXQDNDQ� LQWHQVLW\�

PRGXODWHG�GLUHFW�GHWHFWLRQ� �,0'�''���6LQ\DO�GLPRGXODVL�SDGD�IUHNXHQVL�FDUULHU�
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RSWLN� \DQJ�PHQJKDUXVNDQ� VLQ\DO� EHUQLODL� UHDO� GDQ� SRVLWLI� �XQLSRODU��� 3HPRGHODQ�

VHGHUKDQD�VLVWHP�NRPXQLNDVL�FDKD\D�WDPSDN�GDSDW�WHUOLKDW�SDGD�JDPEDU�������

*DPEDU������0RGHO�VLVWHP�9/&�

3DGD�NRPXQLNDVL�ZLUHOHVV�RSWLN�VLQ\DO�GDSDW�GLEXDW�SRVLWLI�GHQJDQ�PHQDPEDKNDQ�

DUXV�'&�SDGD�'&2�2)'0�GHQJDQ�PHQDLNNDQ�DPSOLWXGH�VLQ\DO�Q\D�� VHGDQJNDQ�

SDGD�8�2)'0� VLQ\DO� GLXEDK� GHQJDQ�PHQJ�HQFRGLQJ� PHQMDGL� VHSDVDQJ� VDPSHO�

VLQ\DO� EDUX� �DNWLI� GDQ� WLGDN� DNWLI�� GDODP� GRPDLQ�ZDNWX� GDQ� SDGD�$&2�2)'0�

GHQJDQ� PHPRWRQJ� VLQ\DO� QHJDWLI� SDGD� VXPEX� �� �PHQJKLODQJNDQ� VLQ\DO� SDGD�

DPSOLWXGH�������

��� %DWDVDQ�0DVDODK�

5XDQJ�OLQJNXS�SHQJHUMDDQ�WXJDV�DNKLU�LQL�DGDODK���

�� 6LVWHP�NRPXQLNDVL�GLUDQFDQJ�VDWX�DUDK��KDOI�GXSOH[��

�� 6LPXODVL�VLVWHP�9/&�GLPRGHONDQ�GL�GDODP�UXDQJDQ GHQJDQ�NRQGLVL�UXDQJDQ�

LGHDO�WDQSD�DGD�VXPEHU�FDKD\D�ODLQ���LQWHUIHUHQVL���

�� 6LPXODVL� GLODNXNDQ�SDGD� UXDQJDQ�GHQJDQ�EHUXNXUDQ��[�[��PHWHU�GHQJDQ�

DVXPVL�NDQDO�EHUVLIDW�OLQH�RI�VLJKW��/26���

�� 6LPXODVL�GLODNXNDQ�SDGD�SHUDQJNDW�OXQDN�0DWODE�5����D��
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��� 0HWRGH�3HQHOLWLDQ�

0HWRGH�SDGD�SHQHOLWLDQ�7XJDV�$NKLU�LQL�WHUGLUL�GDUL�EHEHUDSD�WDKDSDQ�VHSHUWL�

EHULNXW����

�� 6WXGL�/LWHUDWXU�

%HUWXMXDQ� XQWXN�PHPSHODMDUL� GDVDU� WHRUL� GDQ� OLWHUDWXU� WHUNDLW� GHQJDQ�

PHQJXPSXONDQ� UHIHUHQVL� EHUXSD� MXUQDO�� SDSHU� GDQ� EXNX� VHUWD� VXPEHU�

ODLQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�7XJDV�$NKLU�LQL�WHUPDVXN�GLVNXVL�GHQJDQ�

SDUD�GRVHQ�SHPELPELQJ��

�� 3HUDQFDQJDQ�6LPXODVL�6LVWHP��

%HUWXMXDQ�XQWXN�PHQJRODK�SDUDPHWHU�SDUDPHWHU�\DQJ�WHODK�GLGDSDWNDQ�

GDUL�OLWHUDWXU�NH�GDODP�EHQWXN�SHPRGHODQ�VLVWHP�GHQJDQ�PHQJJXQDNDQ�

SHQGHNDWDQ�SHUDQJNDW�OXQDN�

�� $QDOLV�+DVLO�6LPXODVL�

%HUWXMXDQ� XQWXN�PHQJDQDOLVD� NLQHUMD� \DQJ� GLGDSDWNDQ� GDUL� SHQJXMLDQ�

VLVWHP��$QDOLVD�GLODNXNDQ�GHQJDQ�PHUXMXN�SDGD�VXPEHU�UHIHUHQVL�\DQJ�

DGD�GHQJDQ�PHPEDQGLQJNDQ�SDUDPHWHU�WHUNDLW�

�� 3HQXOLVDQ�/DSRUDQ�

%HUWXMXDQ�XQWXN�PHQ\DPSDLNDQ�KDVLO�SHQHOLWLDQ�\DQJ�GLGDSDW��EDJLDQ�LQL�

PHQMHODVNDQ�WHQWDQJ�NHVLPSXODQ�GDUL�DQDOLVLV�SDGD�VLPXODVL�VLVWHP�\DQJ�

WHODK�GLODNXNDQ�

��� 6LVWHPDWLND�3HQXOLVDQ�

6LVWHPDWLND� SHQXOLVDQ� SHQHOLWLDQ� LQL� XQWXN� VHODQMXWQ\D� GLEDJL� GDODP�

EHEHUDSD�EDE�VHEDJDL�EHULNXW���

x %$%�,,� '$6$5�7(25,�

%DE�LQL�EHULVL�WHQWDQJ�WHRUL�SHQXQMDQJ�GDUL�SRNRN�EDKDVDQ�SHQHOLWLDQ��VHSHUWL�

NRQVHS�GDQ�FDUD�NHUMD�9/&��NDUDNWHULVWLN�$&2�2)'0�GDQ�XUDLDQ�ODLQ�\DQJ�

EHUKXEXQJDQ�GHQJDQ�VLVWHP�\DQJ�DNDQ�GLVLPXODVLNDQ��

x %$%�,,,�� 3(5(1&$1$$1�'$1�6,08/$6,�

%DE� LQL� EHULVL� WDKDSDQ�WDKDSDQ� \DQJ� GLODNXNDQ� VHODPD� SHQHOLWLDQ�

EHUODQJVXQJ��SHUDQFDQJDQ�VLPXODVL�VLVWHP�$&2�2)'0�EHUEDVLV�9/&��VHUWD�
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EHULVL� WHQWDQJ� � VNHPD� SHQHOLWLDQ� GHQJDQ� SDUDPHWHU�SDUDPHWHU� SHQGXNXQJ�

VLPXODVL��

x %$%�,9�� $1$/,6,6�3(5)20$16,�6,67(0�

%DE�LQL�EHULVL�SHPEDKDVDQ�NLQHUMD�$&2�2)'0�\DQJ�GLGDSDWNDQ�GDUL�KDVLO�

VLPXODVL�VLVWHP��3DGD�EDE�LQL�GLVHUWDNDQ�JDPEDU�GDQ�JUDILN�\DQJ�EHUWXMXDQ�

XQWXN� PHQGXNXQJ� DQDOLVD� VLVWHP�� $QDOLVLV� GL� GDVDUNDQ� GHQJDQ� PHOLKDW�

SDUDPHWHU�SDUDPHWHU�\DQJ�EHUSHQJDUXK�SDGD�NLQHUMD�VLVWHP��

x %$%�9�� 3(18783�

%DE�LQL�EHULVL�NHVLPSXODQ�GDQ�VDUDQ�EDJL�WXJDV�DNKLU�LQL�XQWXN�VHODQMXWQ\D�

GDSDW�GLODNXNDQ�SHQJHPEDQJDQ��


