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���� /DWDU�%HODNDQJ

,QGRQHVLD�DGDODK�VDODK�VDWX�1HJDUD�DJUDULV�GLGXQLD� VHKLQJJD�PHQJKDVLONDQ�

EHUEDJDL MHQLV WDQDPDQ GDQ� WXPEXKDQ \DQJ� GDSDW� GLPDQIDDWNDQ� GDODP

SHUWXPEXKDQ� GDQ SHUNHPEDQJDQ NHKLGXSDQ PDQXVLD� +DVLO� SHUWDQLDQ� GL�

,QGRQHVLD�EDQ\DN�PHQJKDVLONDQ�EHUEDJDL�MHQLV�WDQDPDQ�GDQ�EXDK±EXDKDQ�\DQJ�

EHUNXDOLWDV� WDQSD� SHUQDK PHPHSHUKDWLNDQ� PDQIDDW NXDOLWDV EXDK� GDQ WDQDPDQ�

\DQJ� NXUDQJ� EDLN� �NXDOLWDV� EXUXN��� 7RPDW� �VRODQXP� O\FRSHUVLVLXP� V\Q��

/\FRSHUVLFXP� HVFXOHQWXP�� \DQJ� VHFDUD� WHUNVWXU� OHPEHN� GDQ� NDUDNWHULVWLNQ\D�

PXGDK�UXVDN�\DQJ�GLMDGLNDQ�VHEDJDL�VDPSDK�RUJDQLN��SURVXNDL�WRPDW�PHQKDVLONDQ�

OLPEDK�KLQJJD��������>�@� (QHUJL�OLVWULN�GDSDW�GLKDVLONDQ�GDUL�EHUEDJDL�MHQLV�EXDK�

\DQJ�EHUVLIDW�DVDP��VHGDQJNDQ�WLQJNDW�NHDVDPDQ�EXDK�EHUEHGD�± EHGD�DQWDUD�EXDK�

\DQJ� VDWX� GHQJDQ� \DQJ� ODLQQ\D�� 'LPDQD� WLQJNDW� NHDVDPDQ� GHQJDQ� 3+� \DQJ�

GLPLOLNL�� VHPDNLQ� WLQJJL� WLQJNDW� NHDVDPDQ�PDND� 3+� DNDQ� VHPDNLQ� UHQGDK� GDQ�

VHEDOLNQ\D�>�@�

0HQXUXW GDWD \DQJ� GLNHOXDUNDQ� GDUL %DGDQ� 3HQJNDMLDQ GDQ� 3HQHUDSDQ�

7HNQRORJL �%337��GDODP 2XWORRN�(QHUJL ,QGRQHVLD������.RQVXPVL�%DKDQ�%DNDU�

0LQ\DN �%%0� SDGD WDKXQ ���� EHQVLQ �������� PLQ\DN� VRODU �������� DYWXU�

������� GDQ PLQ\DN WDQDK VHUWD PLQ\DN EDNDU PDVLQJ�PDVLQJ� VHEHVDU ���� ���

VHNWRU�ODLQQ\D� \DLWX� VHEHVDU� ������ SHU��WDKXQ� GDQ� VHNWRU� UXPDK��WDQJJD�VHEHVDU

������ SHU WDKXQ� (QHUJL IRVLO PDVLK PHQMDGL DQGDODQ VXPEHU HQHUJL GDUL� GXOX

KLQJJD VDDW�LQL VHEDJL SHQJJHUDN SHUWXPEXKDQ HNRQRPL ,QGRQHVLD� NDUHQD�HQHUJL

IRVLO VLIDWQ\D WLGDN GDSDW GLSHUEDKDUXL PDND� ODPEDW ODXQ DNDQ KDELV MLND� WHUXV

PHQHUXV GLJXQDNDQ DNLEDW SURGXNVLQ\D \DQJ�WHUXV PHQLQJNDW� 3DGD�VHNWRU�,QGXVWUL

PHQLQJNDW SHVDW������ SHU WDKXQ>�@� 0HOLKDW SHVDWQ\D NHEXWXKDQ DNDQ�HQHUJL GL

,QGRQHVLD GDQ PHPHQXKL NHEXWXKDQ NHKLGXSDQ� VHKDUL�KDUL PDND� GLPDPSXNDQ

XQWXN PHQFDUL DWDX PHPEXDW VXDWX HQHUJL WHUEDUXNDQ \DQJ�GDSDW�PHPLQLPDOLVLU

NHNXUDQJDQ \DQJ GLWLPEXONDQ DNLEDW NHEXWXKDQ� 0LFURELDO )XHO�FHOO DWDX�OHELK

GLNHQDO GHQJDQ VLQJNDWDQ 0)& DGDODK VLVWHP SHPEDQJNLW HQHUJL� OLVWULN GHQJDQ

PHPDQIDDWNDQ LQWUHUDNVL EDNWHUL \DQJ WHUGDSDW GL DODP� %DNWHUL�\DQJ WHUGDSDW
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GDODP PHGLXP RUJDQLN� PHQJXEDK EDKDQ RUJDQLN PHQMDGL OLVWULN��6LIDW EDNWHUL

\DQJ�GDSDW PHQGHJUDGDVL PHGLXP RUJDQLN �HQULFKPHQW��SDGD 0)&�PHQJKDVLONDQ

LRQ��HOHNWURQ��GDQ��SURWRQ� \DQJ GL PDQD��LRQ�LRQ��LQLODK� \DQJ��DNDQ�PHQJKDVLONDQ�

SHUEHGDDQ SRWHQVLDO OLVWULN VHKLQJJD� GDSDW� GLKDVLONDQ� HQHUJL� 0)&� PHUXSDNDQ

VXDWX VLVWHP ELR�HOHNWURNLPLD \DQJ� PHPDQIDDWNDQ� PHWDEROLVPH DODPL� GDUL

PLNURED XQWXN PHQJKDVLONDQ HQHUJL \DQJ�GLEDJL PHQMDGL GXD UXDQJDQ \DNQL�DQRGD

GDQ�NDWRGD�>�@�

3HQJJXQDDQ�0LFURELDO�)XHO�&HOO �0)&��PHUXSDNDQ�VDODK�VDWX�WHNQRORJL�\DQJ�

PDPSX�PHQJKDVLONDQ�HQHUJL \DQJ�GDSDW�GLSHUEDKDUXL�WDQSD�PHQJKDVLONDQ�HPLVL�&R��

GDQ�UDPDK�OLQJNXQJDQ��0)& PHPLOLNL�NHPDPSXDQ�XQWXN�PHQJXEDK�HQHUJL�NLPLD�

\DQJ WHUVLPSDQ� GDODP� VHQ\DZD� RUJDQLN PHQMDGL� HQHUJL� OLVWULN� GHQJDQ� EDQWXDQ�

PLNURRUJDQLVPH��%DNWHUL�GDSDW�GLJXQDNDQ�GDODP�0)&�XQWXN�PHQJKDVLONDQ�HQHUJL�

OLVWULN�GHQJDQPHPELRGHJUDGDVL�VHQ\DZD�RUJDQLN DWDX�OLPEDK��+DO�LQL�WHUMDGL�GHQJDQ�

FDUD�PHPLVDKNDQ�EDNWHUL�GDUL�RNVLJHQ�GDQ�NHWLND�EDNWHUL�PHOHSDVNDQ�HOHNWURQ�DNDQ�

PHQJKDVLONDQ�SHUEHGDDQ�SRWHQVLDO�DQWDUD�NHGXD�HOHNWURGD�\DQJ�PHPSURGXNVL�DUXV�

OLVWULN>�@�

/XPSXU VDZDK�GL\DNLQL PHPLOLNL EDQ\DN� NDQGXQJDQ�RUJDQLN� 7DQDK�GDQ

VHQGLPHQ EHUDVDO GDUL� � WXPEXKDQ GDQ KHZDQ� EDNWHUL PDWL GDQ SODQNWRQ��

NRWRUDQ GDQ�EDKDQ�RUJDQLN DQWURSRJHQLN� 3DGD XPXPQ\D NDQGXQJDQ VHQGLPHQ�

RUJDQLN NDUERQ VHEHVDU ���±���� EHUDW� GHQJDQ GHPLNLDQ NDQGXQJDQ VHQGLPHQ�

NDUERQ�� WHUGDSDW�� VXPEHU���OLVWULN�� GL�� EHEHUDSD�� ORNDVL��� %DKDQ�EDKDQ�� LQL�� ELVD�

GLNRQVXPVL ROHK H[RHOHFWURJHQV �PLFURRUJDQLVPH� \DQJ� PDPSX� PHQWUDQVIHU�

HOHNWURQ� GDQ VHFDUD ODQJVXQJ PHQJDQJNXW HOHNWURQ OXDU�VHO� 6HKLQJJD GDODP

SHPDQIDDWQ\D GHQJDQ FDPSXUDQ� WRPDW EXVXN PHQLPEXONDQ� DGDQ\D� EDNWHUL

SHPEXVXN GDODP�NDWRGD >�@�

%DQ\DN�IDNWRU�\DQJ�KDUXV�GLSHUWLPEDQJNDQ�GDODP�SHPEXDWDQ�0)&�VHSHUWL�

VXEVWUDW� RUJDQLN� GLPDQD PHWDEROLVPH�� PHPEUDQ� GDQ� MHPEDWDQ� JDUDP� VHEDJDL�

SHPEDZD� SURWRQ�� MHQLV�PDWHULDO� HOHNWRGD�� GDQ� VXSODL� RNVLJHQ �2��� GDODP� SURVHV�

SHQJLNDWDQ� LRQ� KLGURJHQ�� 'DODP� SHPLOLKDQ� HOHNWURGD� \DQJ� GLJXQDNDQ� KDUXVODK�

PHPLOLNL�NRQGXNWLYLWDV� OLVWULN� \DQJ�EDLN�� SHUPXNDDQ�\DQJ� OXDV�� UHVLVWLYLWDV� \DQJ�

UHQGDK� QRQNRURVLI�� ELRFRPSDWLEOH� VWDELO VHFDUD� NLPLDZL GDQ PHNDQLN XQWXN

PHPSHUROHK KDVLO \DQJ�GDSDW� GLSURGXNVL� WHUXV�PHQHUXV�� -DUDN��DQWDUD� HOHNWURGD��
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MXJD� PHPLOLNL� SHUDQ�SHQWLQJ�GDODP NLQHUMD 0)&� VHKLQJJD MDUDN KDUXV VHGHNDW

PXQJNLQ XQWXN� PHQJDWDVL NHERFRUDQ� OLVWULN GDQ� PHQJXUDQJL QLODL UHVLVWDQVL

LQWHUQDO� 6DODK VDWX� WDQWDQJDQ SHQWLQJ GDODP� � SHQJHPEDQJDQ� � 0)&� DGDODK��

PHPLOLK� � HOHNWURGD� � \DQJ� WHSDW� �NDWRGD GDQ DQRGD� \DQJ PHPSHQJDUXKL GD\D

NHOXDUDQ� 6LVWHP GHQJDQ� PHQJJXQDNDQ� NRPELQDVL ORJDP� DOXPLQLXP� 6HQJ

VHEDJDL�HOHNWURGD� PDPSX�PHQJNRQYHUVL VHQ\DZD RUJDQLN�PHQMDGL HQHUJL OLVWULN

GHQJDQ� QLODL DQWDUD� ����� P- KLQJJD ����� P- GDQ VLVWHP 0)& GHQJDQ

PHQJJXQDNDQ� NRPELQDVL &X�=Q GDQ =Q�&X VHEDJDL HOHNWURGD� PHQJKDVLONDQ

SURGXNVL HQHUJL�OLVWULN�� \DQJ�� OHELK�� EHVDU GL�EDQGLQJNDQ�SDGD�NRPELQDVL�HOHNWURGD�

ODLQQ\D��.HUDSDWDQ�GD\D�PDNVLPXP�\DQJ�GDSDW�GLKDVLONDQ�GDUL�VLVWHP�0)&�XQWXN�

GXD�NDOL�SHQJXNXUDQ PHQFDSDL ����� P:�P� GHQJDQ PHQJJXQDNDQ NRPELQDVL

HOHNWURGD�=Q�&X >�@�

6WXGL�\DQJ�GLODNXNDQ�GDODP�WXJDV�DNKLU�LQL�DGDODK�SHQ\HOLGLNDQ�EDJDLPDQD�

SHQJDUXK�GDUL�ZDNWX�SHPEXVXNDQ� VXEVWUDW� WHUKDGDS�NLQHUMD�0)&��3HQHOLWLDQ� LQL�

GLODNXNDQ�PHOLKDW�EDJDLPDQD�WHPEDJD�GDQ�VHQJ�VHEDJDL HOHNWURGD \DQJ�GLJXQDNDQ

SDGD UHDNWRU�0)& GXDO�FKDPEHUV GHQJDQ� PHQJJXQDNDQ VXEVWUDW WRPDW EXVXN

GLWDPEDK� OXPSXU� VDZDK� GDQ MHPEDWDQ JDUDP� VHEDJDL PHGLD WUDQVIHU� NDWLRQ�

WHUKDGDS�SURGXNVL�HQHUJL�OLVWULN \DQJ GLKDVLONDQ�

���� 7XMXDQ 3HQHOLWLDQ

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�PHODNXNDQ�VWXGL�PHQJHQDL�SHQJDUXK�ZDNWX�

SHPEXVXNDQ�VXEVWUDW�WRPDW�GDQ�OXPSXU�VDZDK�WHUKDGDS�KDVLO�HQHUJL�OLVWULN��

����������5XPXVDQ 0DVDODK

%DJDLPDQD��PHPEXDW�� VLVWHP�� 0)&�� GDQ�PHQJHWDKXL�SHQJDUXK�ZDNWX�

LQNXEDVL� VXEVWUDW� WRPDW� EXVXN� \DQJ� GLWDPEDK� GHQJDQ� OXPSXU� VDZDK�

WHUKDGDS�HQHUJL�OLVWULN��
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����������%DWDV 0DVDODK

3HUPDVDODKDQ \DQJ DNDQ GLEDKDV GLEDWDVL GHQJDQ EHEHUDSD

EDWDVDQ�GLDQWDUDQ\D�

�� 6XEVWUDW \DQJ GLJXQDNDQ SDGD NRPSDUWHPHQ DQRGD EHUXSD VXEVWUDW�

\DQJ�EHUVLIDW DODPL \DNQL GDUL WRPDW EXVXN�MHQLV WRPDW DSHO��6RODQXP

O\FRSHUVLFXP V\Q��/\FRSHUVLFXP HVFXOHQWXP��

�� %HQWXN� GDUL� VLVWHP� 0)& \DQJ GLJXQDNDQ� DGDODK� GXDO�FKDPEHU��

(OHNWURGD \DQJ GLJXQDNDQ�DGDODK =Q��VHQJ��GDQ�7HPEDJD���&X��

����������0HWRGRORJL 3HQHOLWLDQ

0HWRGH�SHQHOLWLDQ \DQJ GLJXQDNDQ�DGDODK��

�����6WXGL�/LWHUDWXU

6WXGL OLWHUDWXU� GLODNXNDQ� GHQJDQ� PHPSHODMDUL SXVWDND�SXVWDND�

WHQWDQJ VLVWHP�GDQ�SDUDPHWHU \DQJ EHUNDLWDQ�GHQJDQ WRSLN�

����3HUDQFDQJDQ 0LFURELDO )XHO &HOO �0)&� SDGD WDKDQ LQL GLODNXNDQ�

SHUDQFDQJDQ0LFURELDO )XHO�&HOO VHVXDL�KDVLO GDUL OLWHUDWXU \DQJ�WHODK�

GLODNXNDQ�SHQHOLWLDQ�VHEHOXPQ\D�

�����3HPEXDWDQ�0LFURELDO�)XHO�&HOO �0)&�

'HVDLQ SHUDQFDQJDQ \DQJ�WHODK GLEXDW GDQ GLLPSOHPHWDVLNDQ�PHQMDGL�

VHEXDK 0LFURELDO� )XHOO FHOO�

�����3HUFREDDQ�GDQ $QDOLVLV

'DUL EHEHUDSD XML FRED GLGDSDWNDQ GDWD \DQJ� DNDQ GLDQDOLVLV GDQ�

GLHYDOXDVL�WHUKDGDS�WDUJHW \DQJ LQJLQ�GLFDSDL�

�����3HUEDLNDQ

3DGD� WDKDS� LQL� GLODNXNDQ� SHUEDLNDQ� SDGD� VLVWHP� \DQJ� �PDVLK�

WHUGDSDW�NHNXUDQJDQ�

�����3HQXOLVDQ /DSRUDQ

%HULVL WHQWDQJ� KDVLO GDUL SHUFREDDQ� EHUXSD GDWD�GDWD GDQ� DQDOLVLV�

EHUGDVDUNDQ SHUFREDDQ \DQJ WHODK�GLODNXNDQ VHEHOXPQ\D�



�

����������6LVWHPDWLND 3HQXOLVDQ

%$% , 3(1'$+8/8$1

%DE LQL WHUGLUL DWDV SHQMHODVDQ PHQJHQDL ODWDU� EHODNDQJ� PDVDODK��

WXMXDQ PDVDODK�UXPXVDQ PDVDODK� EDWDVDQ PDVDODK PHWRGH�SHQHOLWLDQ

VHUWD�VLVWHPDWLND SHQXOLVDQ�

%$% ,, '$6$5 7(25,

%DE LQL PHQMHODVNDQ PHQJHQDL WHRUL�XPXP \DQJ DNDQ GXJXQDNDQ�GDQ

PHQGDVDUL SHQHOLWLDQ LQL DQWDUD� ODLQ� 0LFURELDO )XHO &HOO� MHQLV�

PDWHULDO HOHNWURGD� GDQ PDWHUL ODLQ \DQJ PHQGXNXQJ WXJDV DNKLU�

LQL

%$% ,,, 0(72'2/2*, 3(1(/,7,$1

%DE LQL EHULVL SHPEDKDVDQ WHQWDQJ�ODQJNDK�ODQJNDK SHQHOLWLDQ� DODW�

GDQ�EDKDQ \DQJ�GLJXQDNDQ��SURVHGXU�SHQHOLWLDQ��VHUWD PHWRGH�DQDOLVLV

\DQJ GLJXQDNDQ�GDODP�SHQHOLWLDQ�

%$% ,9�+$6,/ '$1�3(0%$+$6$1

%DE LQL EHULVL SHPEDKDVDQ GDUL KDVLO SHQJXMLDQ GDQ� DQDOLVLV \DQJ�

GLGDSDWNDQ�GDUL GDWD�GDWD KDVLO�SHUFREDDQ�

%$% 9�.(6,038/$1 '$1�6$5$1

%DE LQL EHULVL SHQMHODVDQ WHQWDQJ�NHVLPSXODQ \DQJ�GDSDW GLDPELO�GDUL

SHQJXMLDQ VLVWHP GDQ�DQDOLVLV \DQJ�WHODK GLODNXNDQ VHUWD VDUDQ� VDUDQ�

\DQJ GDSDW PHPEDQJXQ��GDQ��PHPSHUEDLNL� WXJDV��DNKLU� LQL�XQWXN�

SHQHOLWLDQ VHODQMXWQ\D�


