
�

%$%�,,

'$6$5�7(25,

��� .$-,$1�3867$.$
3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 2NWD� 1XU� 7KHR� <XZDQD� \DLWX� PHQJHQDL�

³3HUDQFDQJDQ� -DULQJDQ� )LEHU� 7R� 7KH� +RPH� �)77+�� GHQJDQ� 7HNQRORJL� *321� GL�

.HFDPDWDQ� &LEHEHU� .RWD� &LOHJRQ´� -XUXVDQ� 7HNQLN� (OHNWUR�� )DNXOWDV� 7HNQRORJL�

,QGXVWUL�8QLYHUVLWDV� ,VODP� ,QGRQHVLD�<RJ\DNDUWD� ��������+DVLO� GDUL� SHUKLWXQJDQQ\D�

VXGDK�GLSHUROHK�GHQJDQ�PHPHQXKL�VWDQGDU�QDPXQ�KDVLO� WHUVHEXW� WLGDN�PHQDPSLONDQ�

KDVLO�SHUKLWXQJDQ�PDUJLQ�GD\D��+DVLO�GDUL�SHUKLWXQJDQ� WHUVHEXW� MXJD� WLGDN�GLODNXNDQ�

GHQJDQ�VLPXODVL�VRIWZDUH�RSWLV\VWHP VHKLQJJD�GDUL�SHQHOLWLDQ�LQL�WLGDN�PHQJKDVLONDQ�

QLODL�GDUL�4�IDFWRU GDQ�QLODL�%(5>�@��

3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� <XV� 1DWDOL� GDQ� 5HWQR� 'ZLKDSVDUL� \DLWX�

PHQJHQDL� ³3HUDQFDQJDQ� .DSDVLWDV� -DULQJDQ� )LEHU� 7R� 7KH� +RPH� �)77+�� 3DGD�

3HUXPDKDQ� 7DZDQJDQRP� 0DJHWDQ� 0HQJJXQDNDQ� 2SWLV\VWHP´� $NDGHPLN� 7HNQLN�

7HOHNRPXQLNDVL� 6DQGK\� 3XWUD� -DNDUWD� �������� +DVLO� SHUKLWXQJDQ� \DQJ� GLODNXNDQ�

VHFDUD� PDQXDO� GDQ� VHFDUD� KDVLO� VLPXODVL� PHQJKDVLONDQ� KDVLO� \DQJ� EHUEHGD� QDPXQ�

SHUEHGDDQ� WHUVHEXW� PDVLK� GDODP� EDWDV� VWDQGDU� NHOD\DNDQ� MDULQJDQ� )77+� PDND�

MDULQJDQ�WHUVHEXW�PHPLOLNL�SHUIRUPDVL�\DQJ�EDLN��+DVLO�GDUL�EHQWXN�(\H�'LDJUDP� LQL�

PHQXQMXNDQ�KDVLO�QLODL�GLVSHUVL�\DQJ�NHFLO�VHKLQJJD�SDGD�SHUDQFDQJDQ�)77+�WHUVHEXW�

PDPSX�PHQDPSXQJ�EDQGZLGWK�GHQJDQ� MXPODK�\DQJ�EHVDU��6DPD�GHQJDQ�SHQHOLWLDQ�

VHEHOXPQ\D� EHOXP� PHQDPSLONDQ� KDVLO� SHUKLWXQJDQ� PDUJLQ� GD\D� GDQ� KDVLO�

SHUKLWXQJDQ�WHUVHEXW�VXGDK�VHVXDL�GHQJDQ�VWDQGDU�\DQJ�GLVHVXDLNDQ>�@�

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�6HPEDUD�3�7RDJR��$ODPV\DK��$UGL�$PLU�\DLWX�

PHQJHQDL�³3HUDQFDQJDQ�-DULQJDQ�)LEHU�7R�7KH�+RPH� �)77+��EHUWHNQRORJL�*LJDELW�

3DVVLYH� 2SWLFDO� 1HWZRUN �*321�� GL� 3HUXPDKDQ� &LWUDODQG� 3DOX´�� 3DGD� KDVLO�

SHQHOLWLDQ� LQL VXGDK� FXNXS� EDLN� GDODP� PHODNXNDQ� VLVWHP� SHUKLWXQJDQ� SRZHU� OLQN�

EXGJHW WHWDSL�GDODP�SHUKLWXQJDQ�WHUVHEXW�WLGDN�GLODNXNDQ�VDPSDL�WDKDS�VLPXODVL�SDGD�

VRIWZDUH�RSWLV\VWHP��8QWXN�NXDOLWDV�VLQ\DO�\DQJ�EDLN�SHUOX�PHPSHUKDWLNDQ�MDUDNQ\D��
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MLND� MDUDN� GHNDW� DNDQ�PHQJKDVLONDQ� NXOLWDV� VLQ\DO� \DQJ� EDLN� GDQ� MLND� GHQJDQ� MDUDN�

MDXK�NXDOLWDV�VLQ\DO�DNDQ�EXUXN�GDQ�DNDQ�GLGDSDW�KDVLO UHGDPDQ�\DQJ�WLQJJL>�@�

��� '$6$5�7(25,
������ 6HUDW�2SWLN

6HUDW�RSWLN�PHUXSDNDQ�WHNQRORJL�NDEHO�\DQJ�PHQJJXQDNDQ�EHQDQJ�VHUDW�NDFD�

DWDX�SODVWLN�XQWXN�PHQJLULPNDQ�GDWD��.DEHO�VHUDW�RSWLN WHUGLUL�GDUL�VHLNDW�EHQDQJ�NDFD�

\DQJ� PDVLQJ� ± PDVLQJ� PDPSX� PHQWUDQVPLVLNDQ SHVDQ� PRGXODVL� NH� JHORPEDQJ

FDKD\D� .RQHNVL�ILEHU�RSWLF�LQL�VDQJDW�VWDELO��WLGDN�EHUSHQJDUXK�WHUKDGDS�FXDFD�\DQJ�

VHGDQJ�WHUMDGL��.HFHSDWDQ�WUDQVIHU�GDWDQ\D�SXQ�PHQFDSDL�����0ESV>�@�

3HUNHPEDQJDQ� WHNQRORJL� VHUDW� RSWLN� VDDW� LQL�� WHODK� GDSDW� PHQJKDVLONDQ�

SHOHPDKDQ� �DWWHQXDWLRQ� NXUDQJ� GDUL� ��� GHFLEHOV �G%��NP�� 'HQJDQ� OHEDU� MDOXU�

�EDQGZLGWK� \DQJ�EHVDU� VHKLQJJD�NHPDPSXDQ�GDODP PHQWUDQVPLVLNDQ�GDWD�PHQMDGL�

OHELK� EDLN� EDQ\DN� GDQ� FHSDW� GLEDQGLQJNDQ� GHQJDQ� SHQJJXQDDQ� NDEHO� NRQYHQVLRQDO��

'HQJDQ� GHPLNLDQ� VHUDW� RSWLN�PHPDQWXONDQ� GDQ�PHPELDVNDQ� VHMXPODK� FDKD\D� \DQJ�

PHUDPEDW�GLGDODPQ\D>�@�

'DODP�NDEHO� VHUDW� RSWLN LQL� WHUEDJL�PHQMDGL� GXD� WLSH� \DLWX� WLSH� VLQJOH PRGH�

GDQ�WLSH�PXOWL�PRGH� 6HUDW�VLQJOH�PRGH�PHPLOLNL�LQWL�\DQJ�MDXK�OHELK�NHFLO�\DQJ�KDQ\D�

PHPXQJNLQNDQ� VDWX� PRGH� FDKD\D VDMD� XQWXN PHQ\HEDU�PHODOXL� LQWL�� 6HUDW VLQJOH�

PRGH�PHPSHUWDKDQNDQ� NHXWXKDQ� VHWLDS� SXOVD� FDKD\D� \DQJ� PHOHZDWL� MDUDN� ± MDUDN�

\DQJ� OHELK� MDXK PHPXQJNLQNDQ� GLNLULPNDQQ\D� LQIRUPDVL� \DQJ� OHELK� EDQ\DN��

%DQGZLGWK� \DQJ� WLQJJL� DNDQ� PHPEXDW� VHUDW� VLQJOH� PRGH�PHQMDGL� VDUDQD� WUDQVPLVL�

\DQJ� VDQJDW� LGHDO�EDJL�EDQ\DN�DSOLNDVL� MDULQJDQ��6HUDW� VLQJOH�PRGH VWDQGDUW�GHQJDQ�

XNXUDQ�LQWL�\DQJ�WHUNHFLO��NLUD�± NLUD���VDPSDL�����P�GLDPHWHUQ\D��'HQJDQ�NDSDVLWDV�

SHPEDZD� LQIRUPDVL� \DQJ� MDXK� OHELK�EHVDU� VHUDW� VLQJOH�PRGH�GLJXDQDNDQ�EDQGZLGWK

\DQJ�OHELK�EHVDU>�@�

*DPEDU���� 6HUDW�2SWLN�6LQJOH�0RGH>�@
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6HUDW�PXOWL�PRGH PHPSXQ\DL� LQWL�\DQJ� MDXK� OHELK�EHVDU�GDULSDGD�VHUDW� VLQJOH�PRGH��

\DQJ� PHPXQJNLQNDQ� UDWXVDQ� VLQDU� FDKD\D� XQWXN� PHQ\HEDU� PHODOXL� VHUDW� VHFDUD�

VHUHQWDN�� 6HUDW PXOWL�PRGH VDDW� LQL� WHUXWDPD�GLJXQDNDQ� GDODP� DSOLNDVL� SHUNDQWRUDQ��

GLPDQD� MDUDN� WUDQVPLVL� NXUDQJ� GDUL� GXD�NLORPHWHU�� 6HUDW�PXOWL�PRGH WHUVHGLD� GDODP�

EHEHUDSD� XNXUDQ� LQWL� \DQJ� SDOLQJ� EDQ\DN� GLJXQDNDQ� VHFDUD� OXDV� DGDODK� ��� ȝP� GDQ�

�����ȝP��8NXUDQ�LQWL�\DQJ�OHELK�EHVDU�ELDVDQ\D�PHPLOLNL�EDQGZLGWK \DQJ OHELK�EHVDU�

GDQ�OHELK�PXGDK�GLSDVDQJNDQ�GDQ�GLVDPEXQJNDQ>�@�

*DPEDU��� � 6HUDW�2SWLN�0XOWL�0RGH>�@

������ 6WUXNWXU�6HUDW�2SWLN
6WUXNWXU�NDEHO�VHUDW�RSWLN VHFDUD�XPXP�GLEDJL�DWDV���EDJLDQ�\DLWX��

�� &RUH

&RUH WHUEXDW� GDUL� EDKDQ� SODVWLN� DWDX� NDFD� KDOXV� \DQJ� EHUNXDOLWDV� WLQJJL�

GDQ�WLGDN�PHQJDODPL�SHUNDUDWDQ��&RUH PHUXSDNDQ�EDJLDQ�XWDPD�GDUL�VHUDW�

RSWLN�NDUHQD�SHUDPEDWDQ�FDKD\D�WHUMDGL�SDGD�EDJLDQ�&RUH�

�� &ODGGLQJ

&ODGGLQJ PHUXSDNDQ� ODSLVDQ� \DQJ�PHODSLVL� SDGD� FRUH VHEDJDL� VHOXEXQJ�

FRUH��&ODGGLQJ LQL�MXJD�WHUEXDW�GDUL�EDKDQ�\DQJ�VDPD�GHQJDQ�FRUH WHWDSL�

LQGHNV�ELDVQ\D�EHUEHGD�GDUL� LQGHNV�ELDU�FRUH��7XMXDQ�GLEXDW� LQGHNV�ELDV�

EHUEHGD�DJDU�FDKD\D�VHODOX�GLSDQWXONDQ�NHPEDOL�NH�FRUH ROHK�SHUPXNDDQ�

FODGGLQJ�Q\D� GDQ� PHPXQJNLQNDQ� FDKD\D� WHWDS� EHUDGD� GL� GDODP� VHUDW�

RSWLN�

�� &RDWLQJ

-DNHW�SHOLQGXQJ�GLJXQDNDQ�XQWXN�PHOLQGXQJL�VHUDW� RSWLN GDUL�PXQFXOQ\D�

UHWDNDQ�± UHWDNDQ�DZDO�SDGD�SHUPXNDDQQ\D��VHEXDK� ODSLVDQ�SODVWLN \DQJ�

VDQJDW� OHPEXW� GLWDPEDKNDQ� GL� EDJLDQ� OXDU�� /DSLVDQ� SHPEXQJNXV�

WDPEDKDQ� LQL�GLVHEXW�VHEDJDL�EXIIHU�SULPHU DWDX� WHUNDGDQJ� MXJD�FRDWLQJ��
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SHQJJXQDDQ\D� XQWXN�PHPEHULNDQ� SHOLQGXQJDQ�PHNDQLV� EDJLDQ� LQL� WLGDN�

WHUOLEDW�GDODP�SURVHV�WUDQVPLVL�FDKD\D�GDODP�VHUDW�RSWLN��EHULNXW� JDPEDU�

VNHPD�VWUXNWXU�VHUDW�RSWLN *DPEDU����>�@�

*DPEDU����� 6WUXNWXU�GDUL�.DEHO�6HUDW�2SWLN>�@

������ 6LVWHP�.RPXQLNDVL�6HUDW�2SWLN

3DGD� XPXPQ\D� VLVWHP�NRPXQLNDVL� VHUDW�RSWLN� WHUGLUL� GDUL� SHPDQFDU� VHEDJDL�

VXPEHU� SHQJLULP� LQIRUPDVL�� GHWHNWRU� SHQHULPD� LQIRUPDVL�� GDQ� PHGLD� WUDQVPLVL�

VHEDJDL� VDUDQD� XQWXN� PHOHZDWNDQ� VLQ\DO� LQIRUPDVL�� 3HQJLULP� EHUWXJDV� PHQJHOROD�

LQIRUPDVL� \DQJ� DNDQ� GLVDPSDLNDQ� DJDU� GDSDW� GLOHZDWNDQ� PHODOXL� VXDWX� PHGLD�

LQIRUPDVL�WHUVHEXW�GDSDW�VDPSDL�GDQ�GLWHULPD�GHQJDQ�EDLN�GDQ�EHQDU�ROHK SHQHULPD��

3HUDQJNDW�\DQJ�DGD�GL�SHQHULPD�EHUWXJDV�XQWXN�PHQWHUMHPDKNDQ�LQVIRUPDVL�NLULPDQ�

WHUVHEXW�VHKLQJJD�LQIRUPDVL�\DQJ�GLPDNVXG�GDSDW�GLPHQJHUWL>��@�

*DPEDU����� %ORN�'LDJUDP�6LVWHP�.RPXQLNDVL�6HUDW�2SWLN>��@
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3HQMHODVDQ�GDUL�%ORN�'LDJUDP�WHUVHEXW�DGDODK��

�� 0HVVDJH�RULJLQ��ELVD�EHUXSD�EHVDUDQ�ILVLN�QRQ�OLVWULN��VXDUD�DWDX�OLVWULN���VHKLQJJD�

GLSHUOXNDQ� WUDQGXVHU �VHQVRU�� \DQJ�PHUXEDK�PHVVDJH GDUL� QRQ�OLVWULN� NHGDODP�

OLVWULN�

�� 0RGXODWRU� GDQ� &DUULHU� 6RXUFH�� PHPLOLNL� GXD� IXQJVL� XWDPD� SHUWDPD� PHUXEDK�

PHVVDJH OLVWULN�NHGDODP�EHQWXN�\DQJ�VHVXDL��NHGXD�PHQXPSDQJNDQ�VLQ\DO�SDGD�

JHORPEDQJ�\DQJ�GLEDQJNLWNDQ�ROHK FDUULHU�VRXUFH�

�� &DQQHO� &RXSOHU�� XQWXN� PHQ\DOXUNDQ� GD\D� JHORPEDQJ� PHGLD� FDKD\D� \DQJ�

WHUPRGXODVL� GDUL� FDUULHU� VRXUFH NH� LQIRUPDVL� FKDQQHO �VHUDW� RSWLN���PHUXSDNDQ�

EDJLDQ� SHQWLQJ� GDUL� GHVDLQ� VLVWHP� NRPXQLNDVL� VHUDW� RSWLN� VHEDE� NHPXQJNLQDQ�

ORVV \DQJ�WLQJJL�

�� 'HWHNWRU� GDQ� DPSOLILHU�� EHUIXQJVL�PHUXEDK� VLQ\DO� RSWLN� \DQJ� GLWHULPD�PHQMDGL�

VLQ\DO�OLVWULN�

�� 0HVVDJH�2XWSXW>��@�

������ ),%(5�72�7+(�+20( �)77+�

)77+�DGDODK�MDULQJDQ�RSWLN�\DQJ�VHSHQXKQ\D�GDUL�SXVDW�SHQ\HGLD��SURYLGHU��

NH�SHODQJJDQ�\DQJ�PHQJJXQDNDQ�VHUDW�RSWLN�VHEDJDL�PHGLD�SHQJKDQWDU� -DUDN�DQWDUD�

SXVDW� OD\DQDQ� GDQ� SHODQJJDQ� DGDODK�PDNVLPDO� ��� NP��3HUNHPEDQJDQ� WHNQRORJL� LQL�

WLGDN� WHUOHSDV� GDUL� SHUNHPEDQJDQ� SHUJDQWLDQ� NDEHO� WHPEDJD� VHUWD� GLGRURQJ� XQWXN�

PHQGDSWNDQ�OD\DQDQ�\DQJ�GLNHQDO�GHQJDQ�LVWLODK�7ULSOH�3OD\�6HUYLFHV��\DLWX�OD\DQDQ�

LQWHUQHW��VXDUD�VHUWD�YLGHR�GDODP VDWX�LQIUDVWUXNWXU�SHODQJJDQ>��@�

*DPEDU����� 6HJPHQ�± VHJPHQ�FDWXDQ�SDGD�-DULQJDQ�)77+>��@
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3DGD�VHJPHQW�VHJPHQW�MDULQJDQ�)77+�LQL�GLDZDOL�GDUL�VHQWUDO�RIILFH �672��KLQJJD�NH�

SHUDQJNDW�SDGD�SHODQJJDQ��6HJPHQW�VHJPHQW�FDWXDQ�GDODP�MDULQJDQ�DNVHV�)77+�

DQWDUD�ODLQ>��@ �

6HJPHQW�$���&DWXDQ�NDEHO�)HGHHU

6HJPHQW�%���&DWXDQ�NDEHO�'LVWULEXVL

6HJPHQW�&���&DWXDQ�NDEHO�3HQDQJJDO�DWDX�'URS

6HJPHQW�'���&DWXDQ�NDEHO�5XPDK�DWDX�*HGXQJ

'RZQVWUHDP *321� GLVLDUNDQ� GDUL� 2/7� NH� VHPXD� 218� �2SWLFDO� 1HWZRUN�

7HUPLQDO�� 6HWLDS� 218� KDUXV� PHPSHUKDWLNDQ� EDKZD� KDQ\D� IUDPH \DQJ� GLWXMXNDQ�

NHSDGDQ\D�EHUGDVDUNDQ�DSD�\DQJ�WHODK�GLWHWDSNDQ�ROHK�PHWRGH�HQNULSVL�\DQJ�EHUODNX��

)UDPH�GRZQVWUHDP WHUGLUL�GDUL�3&%' �3K\VLFDO�&RQWURO�%ORFN�'RZQVWUHDP���EDJLDQ�

$V\QFKURQRXV�7UDQVIHU�0RGH �$70��� \DLWX� VHEXDK� VWDQGDU� LQWHUQDVLRQDO� XQWXN� FHOO

UHOD\ GLPDQD� WHUGDSDW� EHUEDJDL� WLSH� OD\DQDQ� �DXGLR�� YLGHR�� PDXSXQ� GDWD��� )UDPH�

GRZQVWUHDP PHQ\HGLDNDQ�UHIHUHQVL�ZDNWX�\DQJ�VDPD�XQWXN�*321�GDQ�PHQ\HGLDNDQ�

NRQWURO�VLQ\DO�\DQJ�VDPD�XQWXN�XSVWUHDP>��@�

8SVWUHDP *321� VHWLDS� 218 �2SWLFDO� 1HWZRUN� 7HUPLQDO� PHPLOLNL�

WUDQVPLWHU DWDX� SHPDQFDU� RSWLFDO WHUVHQGLUL� XQWXN� EHUNRPXQLNDVL� GHQJDQ� 2/7��

.DUHQD� KDQ\D� DGD� �� SHQHULPD� RSWLFDO UHFHLYHU� SDGD� 2/7�� PDND� 218� KDUXV�

EHUJDQWLDQ� GDODP� PHQJLULPNDQ� WUDQVPLVL� GDWD� NH� 2/7�� 7UDQVPLVL� XSVWUHDP

PHQJJXQDNDQ� 7'0$� GLEDZDK� NHQGDOL� GDUL� 2/7� GLPDQD� 2/7� \DQJ� PHQHWDSNDQ�

YDULDEHO�VORW MDQJND�ZDNWX�NH�VHWLDS�218�XQWXN�PHQWUDQVPLVLNDQ�GDWDQ\D>��@�

������ *LJDELW�3DVVLYH�2SWLFDO�1HWZRUN �*321�

*321�DGDODK�WHNQRORJL�MDULQJDQ�DNVHV�ORNDO�VHUDW�RSWLN�EHUEDVLV�321�\DQJ�GL�

VWDQGDULVDVL�ROHK�,78�7��,78�7�*�����VHULHV���3DGD�*321�EHEHUDSD�2/7� LQWHUIDFH

VHQWUDO� GHQJDQ� MDULQJDQ� VHUDW� RSWLN� GLKXEXQJNDQ� GHQJDQ� EHEHUDSD� 218�� LQWHUIDFH

SHODQJJDQ� GHQJDQ� MDULQJDQ� VHUDW� RSWLN� PHQJJXQDNDQ� SDVLI� 2SWLFDO� 'LVWULEXWLRQ�

1HWZRUN �2'1�� VHSHUWL� VSOLWWHU�� ILOWHU�� DWDX� VHFDUD� VLPHWULV� �XSVWUHDP GDQ�

GRZQVWUHDP��DWDX�����*ESV�XQWXN�GRZQVWUHDP GDQ�����*ESV�XQWXN�XSVWUHDP *321�

GL� V\DUDWNDQ� KDUXV� GDSDW� PHOD\DQL� OD\DQDQ� MHQLV� DSDSXQ� EDLN� LWX� HWKHUQHW PDXSXQ�



��

7'0��3671��,6'1��(���GOO���-DUDN�DQWDUD�2/7�GHQJDQ�218�\DQJ�GDSDW�GLMDQJNDX�

DGDODK� ��� NP� XQWXN� NHFHSDWDQ� ���� *ESV� VHGDQJNDQ XQWXN� NHFHSDWDQ� ���� *ESV�

PHQFDSDL����NP��8QWXN�VSOOLWHU UDWLR��2'1�SDGD�*321�GDSDW�PHQFDSDL�����>��@��

$� .RPSRQHQ�*321

�� 2SWLFDO�/LQH�7HUPLQDWDLRQ �2/7�� PHUXSDNDQ�SHQ\HGLD�OD\DQDQ�GDWD��

YLGHR�� GDQ� MDULQJDQ� WHOHSRQ� VHUWD� PHPEXDW� OLQN NH� VLVWHP� RSHUDVL�

SHQ\HGLD� OD\DQDQ� PHODOXL� 106�� 2/7� EHUIXQJVL� PHQJXEDK� VLQ\DO�

HOHNWULN�PHQMDGL�VLQ\DO�VHUDW�RSWLN�GDQ�VHEDJDL�PXOWLSOH[HU>��@�

*DPEDU����� 3HUDQJNDW�2/7

�� 2SWLFDO�'LVWULEXWLRQ�&DELQHW �2'&�� PHUXSDNDQ�NRPSRQHQ�MDULQJDQ�

VHUDW�RSWLN�\DQJ�PHQ\HGLDNDQ� VDUDQD� �WUDQVPLVL��GDUL�2/7� WHUKDGDS�

SHQJJXQD�DWDX�VHEDOLNQ\D��2/7�PHQJJXQDNDQ�NRPSRQHQ�RSWLN�SDVLI�

\DQJ� GLLQVWDOLVDVL� GL� OXDU� 672� ELVD� GLODSDQJDQ PDXSXQ� GL� GDODP�

UXDQJDQ�\DQJ�PHPSXQ\DL�IXQJVL�VHEDJDL�EHULNXW>��@ ��

D� 6HEDJDL� WLWLN� WHUPLQDVL� XMXQJ� NDEHO� IHHGHU GDQ� SHUDQJNDW� NDEHO�

GLVWULEXVL�

E� 6HEDJDL� WLWLN� GLVWULEXVL� NDEHO� GDUL� NDSDVLWDV� EHVDU� PHQMDGL�

EHEHUDSD�NDEHO�\DQJ�NDSDVLWDVQ\D�OHELK�EHVDU�

F� 7HPSDW�VSOLWWHU�

G� 7HPSDW�SHQ\DPEXQJDQ�



��

*DPEDU����� 3HUDQJNDW�2'&

�� .RQHNWRU�� PHUXSDNDQ� VDODK� VDWX� SHUOHQJNDSDQ� \DQJ� WHUGDSDW� SDGD�

XMXQJ� VHUDW� RSWLN� \DQJ� WHUKXEXQJ� SDGD� SHUDQJNDW� \DQJ� EHUIXQJVL�

VHEDJDL�SHQJKXEXQJ�VHUDW�\DQJ�GLSDVDQJ�SDGD�2'&��2'3��GDQ�217��

'DODP� RSHUDVLQ\D� NRQHNWRU� PHQJHOLOLQJL� VHUDW� NHFLO� SDGD� RSWLN�

VHKLQJJD�FDKD\DQ\D�WHUEDZD�VHFDUD�EHUVDPD�EHUVDPD�WHSDW�SDGD�LQWL�

GDQ�VHDUDK�GHQJDQ�VHUDW�RSWLN�ODLQQ\D>��@�

*DPEDU����� 3HUDQJNDW�NRQHNWRU�2SWLN>��@

�� 6SOLWWHU�� PHUXSDNDQ� NRPSRQHQ� SDVLI� \DQJ� EHUIXQJVL� PHPEDJL�

LQIRUPDVL� VLQ\DO� RSWLN� NDSDVLWDV� GLVWULEXVLQ\D� EHUPDFDP�PDFDP�

\DLWX� �� � ����� ����� ������ ������ ����� GDQ� DGD� MXJD� LQSXWDQ\D� �� \DLWX� ��

�����GDQ�����>��@��

*DPEDU����� 3HUDQJNDW�6SOLWWHU>��@



��

�� 2SWLFDO�'LVWULEXWLRQ�3RLQW �2'3���PHUXSDNDQ�SHUDQJNDW� NHUDV�\DQJ�

EHUIXQJVL� VHEDJDL� WHPSDW� LQVWDODVL� VDPEXQJDQ� MDULQJDQ� RSWLN� VLQJOH�

PRGH WHUXWDPD� XQWXN�PHQJKXEXQJNDQ� NDEHO� VHUDW� RSWLN�� 3HUDQJNDW�

2'3� EHULVL� RSWLFDO� SLJWDLO�� FRQQHFWRU�� GDQ� VSOLWWHU�� 2'3� GDSDW�

PHOLQGXQJL� VDPEXQJDQ� VHUDW� RSWLN� GDQ�PHPEDJL� VDWX� FRUH PHQMDGL�

EHEHUDSD�FRUH JXQD�NHSHUOXDQ�SHODQJJDQ>��@�

*DPEDU������ 3HUDQJNDW�2'3

�� 2SWLFDO� 1HWZRUN� 7HUPLQDWLRQ DWDX� 8QLW �217� DWDX� 218���

PHUXSDNDQ� SHUDQJNDW� \DQJ� PHQ\HGLDNDQ� LQWHUIDFH DQWDUD� MDULQJDQ�

RSWLN� GHQJDQ� SHODQJJDQ�� 6LQ\DO� GL� WUDQVPLVLNDQ� PHODOXL� 2'3� GDQ�

GLXEDK� ROHK� 217� PHQMDGL� VLQ\DO� HOHNWULN� \DQJ� GLSHUOXNDQ� ROHK�

SHODQJJDQ�GDQ�217�GL OHWDNNDQ�SDGD�VLVL�SHODQJJDQ>��@�

*DPEDU������ 3HUDQJNDW�217



��

������ 3DUDPHWHU�XQWXN�+DVLO�3HUDQFDQJDQ

6HWHODK� GLODNXNDQ� SHUDQFDQJDQ� MDULQJDQ� )77+� GHQJDQ� PHQJJXQDNDQ�

WHNQRORJL� *321�� NHPXGLDQ� XQWXN� PHQJHWDKXL� NHOD\DNDQ� VLVWHP� GDQ� MDULQJDQQ\D�

PDND�SHUOX�GLODNXNDQQ\D�VLVWHP�SHUKLWXQJDQ�GHQJDQ�PHQJJXQDNDQ�SDUDPHWHU�SRZHU�

OLQN�EXGJHW��%(5��GDQ�4�IDFWRU�

$� 3RZHU�/LQN�%XGJHW

3HUKLWXQJDQ�SRZHU� OLQN� EXGJHW XQWXN�PHQJHWDKXL� EDWDVDQ� UHGDPDQ� WRWDO�

\DQJ� GLLMLQNDQ� DQWDUD� GD\D� NHOXDUDQ� SHPDQFDU� �2/7�� GDQ� VHQVLWLYLWDV�

SHQHULPD� �217��� 3HUKLWXQJDQ� LQL� GLODNXNDQ� EHUGDVDUNDQ� VWDQGDULVDVL�

,78�7� *����� GDQ� MXJD� SHUDWXUDQ� VHPXD� SURYLGHU \DQJ� PHODNXNDQ�

SHUHQFDQDDQ�MDULQJDQ�)77+>��@�

ĮWRWDO Ǥܮ�  ௦௧ߙ  ܰǤ ߙ  ௦ܰǤ ௦ߙ  ܵ �����

.HWHUDQJDQ �

ĮWRWDO �� 5HGDPDQ�WRWDO�VLVWHP��G%�

௦௧ߙ �� 5HGDPDQ�VHUDW�RSWLN �G%�.P�

ߙ �� 5HGDPDQ�NRQHNWRU��G%�EXDK�

௦ߙ �� 5HGDPDQ�VDPEXQJDQ�VSOLFHU��G%�VDPEXQJDQ�

/ �� 3DQMDQJ�VHUDW�RSWLN �.P�

1V �� -XPODK�VDPEXQJDQ�

1F �� -XPODK�NRQHNWRU

6S �� 5HGDPDQ�VSOLWWHU �G%�

%� 0DUJLQ GD\D

0DUJLQ GD\D�DGDODK�GD\D�\DQJ�PDVLK� WHUVLVD�GDUL�SRZHU�WUDQVPLW �2/7��

VHWHODK� GLNXUDQJL� GDUL� ORVV VHODPD� SURVHV� SHQWUDQPLVLDQ�� SHQJXUDQJDQ�

GHQJDQ� QLODL� VDIHW\ PDUJLQ GDQ� SHQJXUDQJDQ� GHQJDQ� QLODL� VHQVLWLYLWDV�

UHFHLYHU �217�>��@�

ܯ ൌ ሺܲݐ െ ሻݎܲ െ ௧௧ߙ െ ܯܵ �����
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.HWHUDQJDQ �

ĮWRWDO �� 5HGDPDQ�WRWDO�VLVWHP��G%�

ݐܲ � 'D\D�NHOXDUDQ�VXPEHU�RSWLN��G%P�

3U �� 6HQVLYLWDV�GD\D�PDNVLPXP�GHWHFWRU��G%P�

60 �� 6DIHW\�PDUJLQ VHNLWDU�����G%

&� %LW�(UURU�5DWH��%(5�

%LW� HUURU� UDWH PHUXSDNDQ� ODMX� NHVDODKDQ� ELW \DQJ� WHUMDGL� GDODP�

PHQWUDQVPLVLNDQ� VLQ\DO� GLJLWDO�� 6HQVLWLYLWDV� PHUXSDNDQ� GD\D� RSWLN�

PLQLPXP� GDUL� VLQ\DO� \DQJ� GDWDQJ� SDGD� ELW� HUURU� UDWH \DQJ�

GLEXWXKNDQ>��@�

'� 4 IDFWRU

4� IDFWRU DGDODK� VHEXDK� IDFWRU \DQJ� GDSDW� PHQHQWXNDQ� WLQJNDW� NXDOLWDV�

GDUL� MDULQJDQ� \DQJ� GLEXDW�� 6HPDNLQ� EHVDU� QLODL� 4� IDFWRU PHQDQGDNDQ�

EDKZD�VHPDNLQ�EDLN�MDULQJDQ�WHUVHEXW��EHJLWX�MXJD�VHEDOLNQ\D>��@�


