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SDGD� V\VWHP� SHUDQFDQJDQ� ILEHU� WR� WKH� KRPH� �)77+���'HQJDQ�PHQJJXQDNDQ�PRGHO�

VLPXODVL� \DQJ� GLLPSOHPHQWDVLNDQ� ROHK� SHQHOLWL� GHQJDQ� VRIWZDUH�2SWLV\VWHP����� GDQ�

GLJXQDNDQ�VHVXDL�GHQJDQ�VSHVLILNDVL�VWDQGDU�\DQJ�VXGDK�GL�SHUROHK�
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3DGD�DOXU�SHQHOLWLDQ�LQL�PHPHUOXNDQ�EHEHUDSD�WDKDSDQ�VHEHOXP�GLODNXNDDQQ\D�

SHUDQFDQJDQ� GHVDLQ� MDULQJDQ� )77+� WHUVHEXW�� GHQJDQ� \DQJ� SHUWDPD� SHUOX� GLODNXNDQ�

VXUYH\� ORNDVL� SHUDQFDQJDQ� WHUOHELK� GDKXOX� GDQ� GLODNXNDQ� GHQJDQ� FDUD SHQLQMDXDQ�

WHUKDGDS� ORNDVL� WHUVHEXW�� 'DODP� SHQLQMDXDQ� WHUVHEXW� GDSDW� GLOLKDW� GDUL� VHJL� ORNDVL�

WHUVHEXW� GHQJDQ� FDUD� PHQJDWDKXL� DSDNDK� ORNDVL� WHUVHEXW� EHUDGD� GDODP� ZLOD\DK�

SHUEXNLWDQ� DWDX� WLGDN� GDQ� GDODP� ZLOD\DK� \DQJ� VWUDWHJLV� DWDX� WLGDN�� /DQJNDK�

EHULNXWQ\D \DLWX� PHODNXNDQ� FDUD� SHQJDPELODQ� GDWD� SHUXPDKDQ� WHUVHEXW�� GDODP�

SHQJDPELODQ� GDWD� WHUVHEXW� GDSDW� GLODNXNDQ� EDKZD� KDVLO� GDUL� VXUYH\� ORNDVL� WHUVHEXW�

VXGDK�VHVXDL��%HWXN�SHQJDPELODQ�GDWD�\DQJ�GL�EXWXKNDQ�VHEXDK�VLWH�SODQ�DWDX�GHQDK�

SHUXPDKDQ� WHUVHEXW�� MXPODK� EDQ\DNQ\D� XVHU� DWDX� UXPDK� \DQJ� DNDQ� GLLQVWDODVL�� GDQ�
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SHQHQWXDQ�MXPODK�2'&��2'3��GDQ�217�GHQJDQ�SHQJJXQDDQ�VRIWZDUH�JRRJOH�HDUWK�

-LND�VXGDK�VHOHVDL�VDPSDL�WDKDS�WHUVHEXW�ODQJNDK�EHULNXWQ\D�\DLWX�PHODNXNDQ�SURVHV�

VLPXODVL� GHQJDQ� PHPDNDL� VRIWZDUH� RSWLV\VWHP� \DQJ� DNDQ� PHPXQFXONDQ� EHEHUDSD�

KDVLO� SDUDPHWHU� SHUIRUPDVL� \DQJ� VXGDK� GLWHQWXNDQ� \DLWX� DGDODK�%(5� GDQ�4� IDFWRU�

6HODLQ�KDVLO�VLPXODVL�DGD�MXJD�KDVLO�SHUKLWXQJDQ�\DQJ�GLJXQDNDQ�VHSHUWL�SHUKLWXQJDQ�

3RZHU� /LQN� %XGJHW KDVLOQ\D� WHUVHEXW� DNDQ� GL� EDQGLQJNDQ� GHQJDQ KDVLO� GLVLPXODVL�

VRIWZDUH�RSWLV\VWHP�

%HULNXW� WDPSLODQ� EHEHUDSD� WDKDSDQ� SURVHV� SHUDQFDQJDQ� WHUVHEXW� GHQJDQ�
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������ 6XUYH\�/RNDVL

/RNDVL� \DQJ� GLJXQDNDQ� XQWXN� SHUDQFDQJDQ� 7XJDV� $NKLU� LQL� EHUDGD� GL�

ZLOD\DK� 3HUXPDKDQ� %XPL� .DOLRUL� 3HUPDL� %DQ\XPDV�� SHUXPDKDQ�

WHUVHEXW� VXGDK� ODPD� EHUGLVUL� WHWDSL� XQWXN� MDULQJDQ� )77+� NHGDODP�

SHUXPDKDQ� WHUVHEXW� EHOXP� WHUVHGLD�� 3HUXPDKDQ� WHUVHEXW� PHPLOLNL�

MXPODK�+RPHSDVV� ���� XQLW� XQWXN� WLSH� SHUXPDKDQQ\D� ��� [� ��� ORNDVL�

SHUXPDKDQ� WHUVHEXW�PHPLOLNL� SHUPXNDDQ� WDQDK� \DQJ� WLGDN�PHUDWD� GDQ�

VHGLNLW�PHQMRURN�NH�EDZDK�

������ 3HQJXPSXODQ�'DWD

3HUDQFDQJDQ� LQL� PHPEXWXKNDQ� EHEHUDSD� SHUDQJNDW� \DQJ� KDUXV�

GLVHVXDLNDQ� NHEXWXKDQQ\D� DGDSXQ� EHEHUDSD� KDVLO� MDUDN� \DQJ� SHUOX�

GLNHWDKXL� XQWXN� VLVWHP� SHUDQFDQJDQQ\D�� *DPEDU� ���� PHUXSDNDQ�

NRQILJXUDVL� MDULQJDQ� )77+� GHQJDQ� MDUDN� VHMDXK� ����� NP� GDQ�

SHQHPSDWDQ� SHUDQJNDW� 672�� 2'&�� GDQ� 2'3� WHUVHEXW� PHQJJXQDNDQ

VRIWZDUH�$XWRFDG�������3HQHPSDWDQ�672�EHUDGD�GL�MDODQ�UD\D�6RNDUDMD�

\DQJ� PHPLOLNL� SHUDQJNDW� 2/7� \DQJ� PHQXMX� NH� 2'&� GHQJDQ� NDEHO�

IHHGHU GDQ� MDOXUQ\D�PHODOXL� MDODQ�UD\D�DUDK�NH�%DQ\XPDV��NDEHO� IHHGHU

GHQJDQ� VHMDXK� ����� NP� WHUVHEXW PHPLOLNL� ���� FRUH�� 8QWXN� NDEHO�

GLVWULEXVL� PHUXSDNDQ� SHUQDULNDQ� GDUL� SHUDQJNDW� 2'&� PHQXMX� 2'3�

GHQJDQ�MDUDN������NP��*DPEDU�����PHUXSDNDQ�VHEXDK�KDVLO�SHUDQFDQJDQ�

SDGD� SHUXPDKDQ� GHQJDQ�PHQJJXDQDNDQ� VRIWZDUH� *RRJOH� (DUWK XQWXN�

KDVLO� WHUVHEXW� PHPLOLNL� MXPODK� SHUDQJNDW� 2'3� GDQ� 217� GDODP�

SHUXPDKDQ� WHUVHEXW� GHQJDQ� MXPDK� ����2'3� GDQ� ���� MXPODK� 217� GL�

WLDS� XQLW� KRPHSDVV SHUXPDKDQ� *DPEDU� ��� PHUXSDNDQ� GDWD� VLWH� SODQ

3HUXPDKDQ�%XPL�.DOLRUL�3HUPDL�%DQ\XPDV��
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*DPEDU����� .RQILJXUDVL�-DULQJDQ�)77+ 0HQJJXQDNDQ�$XWRFDG
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*DPEDU����� 6LWH�3ODQ 3HUXPDKDQ�%XPL�.DOLRUL�3HUPDL
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������ 3HUDQFDQJDQ�3HUDQJNDW

3HUHQFDQDDQ� SHUDQJNDW� GDSDW� GLOLKDW� GDUL� SHQHQWXDQ� OHWDN� SHUDQJNDW��

MDUDN�DQWDU�SHUDQJNDW��GDQ�VSHVLILNDVL�SHUDQJNDW��3HUDQFDQJDQ�SHUDQJNDW�

LQL�VXGDK�PHQHQWXNDQ�OHWDN�SDGD�SHUDQJNDW�2/7��2'&��2'3�GDQ�217�

��� /HWDN�2/7�DWDX�672

/HWDN� GDUL� SHUDQJNDW� WHUVHEXW� EHUORNDVL� GL� GDHUDK� VRNDUDMD�

GHQJDQ� WLWLN� NRRUGLQDW� JDULV� OLQWDQJ� ����¶�����¶¶6� GDQ� JDULV� EXMXU�

������¶�����¶¶(�� -DUDN�2/7�PHQXMX� NH� 3HUXPDKDQ�%XPL�.DOLRUL�

3HUPDL� %DQ\XPDV� VHNLWDU� ���� NP� GDQ� UXWH� NDEHO� WHUVHEXW� GDSDW�

GLOLKDW�GHQJDQ�MHODV�GDUL�2/7�PHQXMX�NH�2'&�

��� /HWDN�2'&��2'3�GDQ�217

3DGD� SHUDQFDQJDQ� MDULQJDQ� LQL� PHQJJXQDNDQ� SHUDQJNDW� ��

SHUDQJNDW�2'&�����SHUDQJNDW�2'3��GDQ�����XVHU�SHQJJXQD�217��

3DGD� WDEOH� ���� PHQXQMXNDQ� MXPODK� MXPODK� SHUDQJNDW� \DQJ�

GLJXQDNDQ��

7DEHO����� -XPODK�3HUDQJNDW�)77+

1R 3HUDQJNDW 6SOLWWHU -XPODK

�� 2/7 � �

�� 2'& ��� �

�� 2'3 ��� ��

�� 217 � ���

3DGD�WDEHO�����GL�DWDV�PHQMHODVNDQ�EDKZD�SHUDQJNDW�2'&�\DQJ�GLEXWXKNDQ�

KDQ\D���GHQJDQ�VSOLWWHU �����XQWXN�SHUDQJNDW�VHODQMXWQ\D�\DLWX�2'3�\DQJ�

GLEXWXKNDQ�KDQ\D����SHUDQJNDW�GHQJDQ� VSOLWWHU �����XQWXN�SHQJJXQD�XVHU

217� PHPLOLNL� MXPODK� FXNXS� EDQ\DN� \DLWX� ���� SHQJJXQD�� 6HODLQ� MHQLV�

SHUDQJNDW�WHUVHEXW�DGDSXQ�MHQLV�NDEHO�VHUDW�RSWLN \DQJ�GLJXQDNDQ�\DLWX�DGD�

NDEHO�XGDUD�GHQJDQ� MHQLV�PHUN�6&37��XQWXN�NDEHO� IHHGHU�GDQ� MHQLV�NDEHO�
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GLVWULEXVL�VDPD�PHUN�Q\D�*�����'��GDQ�\DQJ�WHUDNKLU�GHQJDQ�PHQJJXQDNDQ�

MHQLV� GURS� FDEOH� DHULDO� GLJXQDNDQ� XQWXN� MHQLV� NDEHO� GURS�� 7DEHO� ���� LQL�

DNDQ�PHQMHODVNDQ MDUDN�SDGD�WLDS�DQWDU�SHUDQJNDW��

7DEHO����� -DUDN�WLDS�DQWDU�SHUDQJNDW

1R 3HUDQJNDW -DUDN

�� 2/7�± 2'& �����NP

�� 2'&�± 2'3��7HUMDXK� �����NP

�� 2'&�± 2'3��7HUGHNDW� �����NP

�� 2'3�± 217��7HUMDXK� �����NP

�� 2'3�± 217��7HUGHNDW� �����NP

3DGD�WDEHO ����GL�DWDV�PHQMHODVNDQ�EDKZD�VHWLDS�DQWDU�SHUDQJNDW�PHPLOLNL�

MDUDN� \DQJ� EHUEHGD� � EHGD�� -DUDN� 2/7� PHQXMX� NH� 2'&� \DLWX� ����� NP�

NDUHQD� FDNXSDQ� GDHUDK� GDUL� 2/7� PHQXMX� 2'&� OHELK� GHNDW�� VHGDQJNDQ�

MDUDN�2'&�PHQXMX� NH�2'3� WHUMDXK� \DLWX� ����� NP�GDQ� XQWXN� MDUDN�2'&�

PHQXMX�NH�2'3�WHUGHNDW�\DLWX������NP�FDNXSDQ�ZLOD\DK�GDUL�2'&�PHQXMX�

2'3�GLOLKDW�GDUL�VLVL�WHUMDXK�GDQ�WHUGHNDW��-DUDN�2'&�PHQXMX�217�WHUMDXK�

\DLWX������NP�GDQ�XQWXN�MDUDN�2'&�PHQXMX�217�WHUGHNDW�\DWX������NDUHQD�

MDUDN� WHUGHNDW� GDQ� WHUMDXK� DQWDU� 2'3� NH� 217� DWDX� XVHU SHQJJXQD� WLGDN�

WHUODOX� MDXK�GDQ�ELDVDQ\D�SHOHWDNDQ�2'3� WHUVHEXW�GHUDGD�GL�GHSDQ� UXPDK�

GHQJDQ� PHQJJXQDNDQ� WLDQJ�� 'DUL� MDUDN� WHUVHEXW� QDQWLQ\D� \DQJ� DNDQ�

GLJXQDNDQ�XQWXN�PHQJKLWXQJ�SHUKLWXQJDQ�SRZHU�OLQN�EXGJHW�

��� %/2.�',$*5$0�6,67(0
3HUDQFDQJDQ� LQL� DNDQ� VLPXODVLNDQ� GHQJDQ� EHQWXN� EORN� GLDJUDP� VLVWHP� VHSHUWL�

SDGD� JDPEDU� ����� %ORN� GLDJUDP� VLVWHP� WHUVHEXW� PHUXSDNDQ� SHUDQFDQJDQ� MDULQJDQ�

)77+� \DQJ� GL� DZDOL� GHQJDQ� DOXU� SHQJLULPDQ� GDWD� GDUL� 2/7�PHUXSDNDQ� SHUDQJNDW�

DNWLI� GDUL� VLVL� VHQWUDO� 7HONRP� VHKLQJJD� GLVDPEXQJNDQ� PHQXMX� NH� 217� \DQJ�
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PHUXSDNDQ� SHUDQJNDW� DNWLI� GDUL� VLVL� SHODQJJDQ�� 3HUDQFDQJDQ� LQL� GLODNXNDQ�

PHQJJXQDNDQ���SHUDQJNDW�DNWLI�GDQ�MHQLV�NDEHO�\DQJ�VXGDK�GLVHVXDLNDQ�
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3HQMHODVDQ� GDUL� JDPEDU� ���� GLDWDV� DGDODK� GDUL� SHUDQJNDW� DNWLI� 2/7� WHUVHEXW�

GLKXEXQJNDQ� NH� 2'&� GHQJDQ� NDEHO� IHHGHU *����� '� GDUL� NDEHO� WHUVHEXW� PHPLOLNL�

IXQJVL�\DLWX�PHQ\DOXUNDQ�VHEXDK�VLQ\DO�RSWLN�\DQJ�GL�SDQFDUNDQ�GDUL�2/7�NHPXGLDQ�

GLVDOXUNDQ� GHQJDQ� NDEHO� )HGHHU PHQXMX� 2'&�� 8QWXN� SHUDQJNDW� DNWLI� VHODQMXWQ\D�

\DLWX� 2'&�� GDUL� 2'&� WHUVHEXW� PHQ\DOXUNDQ� NHPEDOL� VLQ\DO� RSWLN� WHUVHEXW� GHQJDQ�

PHQJJXDQNDQ�NDEHO�GLVWULEXVL�*�����'�PHQXMX�NH�SHUDQJNDW�DNWLI�VHODQMXWQ\D�\DLWX�

2'3�� 3HUDQJDNDW� DNWLI� 2'3� WHUVHEXW� PHQ\DOXUNDQ� NHPEDOL� VLQ\DO� RSWLN� WHUVHEXW�

GHQJDQ� PHQJJXQDNDQ� NDEHO� XGDUD� GHQJDQ� MHQLV� 6&37� GHQJDQ NDEHO� GURS \DQJ�

GLJXQDNDQ� XQWXN� SHQDQJJDO� SDGD� VLVWHP� LQVWDODVL� WHUVHEXW� GDQ� VLQ\DO� WHUVHEXW�

GLSDQFDUNDQ�VDPSDL�NH�217�GDQ�GDSDW�GLJXQDNDQ�ROHK�SHODQJJDQ�

��� 6,08/$6,�'(6$,1�-$5,1*$1�)77+
3HUDQFDQJDQ� GHVDLQ� MDULQJDQ� )LEHU� 7R� 7KH� +RPH XQWXN� 3HUXPDKDQ� %XPL�

.DOLRUL� 3HUPDL�%DQ\XPDV� GLVLPXODVLNDQ�GHQJDQ�PHQJJXQDNDQ� VRIWZDUH�2SWLV\VWHP

����GLEXDW�VLVWHP�SHUDQFDQJDQ�WHUVHEXW�\DQJ�QDQWLQ\D�DNDQ�GLVLPXODVLNDQ�GDQ�XQWXN�

PHQHQWXNDQ�KDVLO�QLODL�SHUKLWXQJDQQ\D��6LPXODVL�LQL�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�

WHNQRORJL� VWDQGDU� *321� XQWXN� VLVL� GRZQOLQN� GD\D� \DQJ� GLJXQDNDQ XQWXN� VLPXODVL�

\DLWX� EHUQLODL� � G%P�� GHQJDQ� SDQMDQJ� JHORPEDQJ� ���� QP�� XQWXN� GDWD� UDWH \DLWX�

����� *ESV��GHQJDQ�PHQJJXQDNDQ�VHQVLWLYLWDV���� GLVHVXDLNDQ�GHQJDQ�VWDQGDU�*321�
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SDGD� SHUDQJNDW�2/7� *DPEDU� ��� PHQXQMXNDQ� UDQFDQJDQ� )77+�GDUL� VLVL� GRZQOLQN

\DQJ� WHUGLUL� GDUL� SHUDQJNDW� 2/7�� )70�� 2'&�� 2'3�� 5RVHW�� GDQ� 217� GHQJDQ�

PHQJJXQDNDQ� GD\D� SDQFDUDQ GDUL� 2/7� VHEHVDU� � G%P�� 3HUDQFDQJDQ� LQL�

PHQJJXQDNDQ�2'&� ��� GDQ�2'3� ���� GHQJDQ� EHVDU� QLODL� UHGDPDQ� \DQJ� GLKDVLONDQ�

VHEHVDU������GDQ��������6LPXODVL�LQL�GLEXDW�EHGDVDUNDQ�GDUL�MDUDN�2/7�PHQXMX�217�

GLODNXNDQ�XQWXN�PHQJHWDKXL�SHUIRUPDVL�VLVWHP�SHUDQJNDW�\DQJ�GLJXQDNDDQ���
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*DPEDU���� 6LPXODVL�SDGD�VLVL�'RZQVWUHDP
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3DUDPHWHU� SHUHQFDQDDQ� \DQJ� GLEXWXKNDQ� VHEDJDL WRODN� XNXU� GDODP� PHODNXNDQ�

SHUDQFDQJDQ DQWDU�ODLQ�DGDODK �

$� 3RZHU�/LQN�%XGJHW

7DEHO�����3DUDPHWHU�3RZHU�/LQN�%XGJHW

3$5$0(7(5 .(7(5$1*$1

6HQVLWLYLWDV� 'D\D� 0DNVLPDO�

�3U�

��� G%P

'D\D�.HOXDUDQ�6XPEHU�2SWLN�

�3W�

� G%P

5HGDPDQ�6HUDW��ĮWRWDO� �����G%�NP

5HGDPDQ� 6DPEXQJDQ� ��௦ߙ�

SDGD�IHHGHU

����G%�NP

5HGDPDQ� 6DPEXQJDQ� ��௦ߙ�

SDGD�GLVWULEXVL

����G%�NP

5HGDPDQ� 6DPEXQJDQ� ��௦ߙ�

SDGD�GURS

����G%�NP

.RQHNWRU ����G%�NP

5HGDPDQ�6SOLWWHU ��� �����G%

5HGDPDQ�6SOLWWHU ��� ������G%

-XPODK�6DPEXQJDQ � EXDK

-XPODK�.RQHNWRU ��EXDK

0DUJLQ�'D\D !�

6DIHW\�0DUJLQ ��± �

'DUL�WDEHO�����GLDWDV�GDSDW�GLMHODVNDQ�XQWXN�VHQVLYLWDV�GD\D WHULPD��3U�

PD[ SDGD�217 \DLWX� ��� G%P�PDNVXGQ\D� \DLWX� GD\D� SHQHULPD� WHUVHEXW�

WLGDN�EROHK�ORVV OHELK�GDUL���� G%P��'D\D SDQFDU�\DQJ GL�NHOXDUNDQ�VXPEHU�

RSWLN� GDUL� 2/7� \DLWX� VHEHVDU� � G%P� 5HGDPDQ� VHUDW� GHQJDQ� SDQMDQJ�

JHORPEDQJ� ���� GHQJDQ� MXPODK� UHGDPDQ� VHEHVDU� ����� G%�NP�� 6HWLDS�

UHGDPDQ� VDPEXQJDQ� PHPLOLNL� QLODL� VHEHVDU� ���� G%�VSOLFH GDQ� XQWXN�
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NRQHNWRU GHQJDQ�MXPODK�VHEHVDU���� G%�NRQHNWRU��3DGD�6OLWWHU ����PHPLOLNL�

UHGDPDQ�VHEHVDU������G% GDQ�XQWXN�VSOLWWHU ����PHPLOLNL�MXPODK�UHGDPDQ�

VHEHVDU�������G%��

%� %LW�(UURU�5DWH�GDQ 4�)DFWRU�

+DVLO�GDUL�%(5�WHUVHEXW�EHUWXMXDQ�XQWXN�PHQJHWDKXL�WLQJNDW�ODMX�NHVDODKDQ�

ELW \DQJ� WHUMDGL� GDODP� SURVHV� WUDQVPLVL� VLQ\DO� \DQJ� GLWHULPD�� 8QWXN� 4�

IDFWRU� LQL� GDSDW� PHQHQWXNDQ� WLQJNDW� NXDOLWDV� GDUL� SHUDQFDQJJDQ� \DQJ�

GLEXDW��KDVLO�SHUDQFDQJDQ�\DQJ�EDLN�MLND�XQWXN�WHNQRORJL�*321����� XQWXN�

QLODL�%(5�GDQ�XQWXN�QLODL 4 IDFWRU ! ��


