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8QLYHUVLWDV�3DPXODQJ��7DQJHUDQJ�6HODWDQ��%DQWHQ�
(PDLO�GLPDVDELVRQR#JPDLO�FRP�
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�

� ,OPX�EHODGLUL�DGDODK�LOPX�XQWXN�NHVHMDKWHUDDQ�GXQLD�GDQ�DNKLUDW�\DQJ�EHUGDVDUNDQ�SULQVLS���

SULQVLS�EHODGLUL��\DLWX�PHPEHOD�GLUL�VHQGLUL��GDQ�ELOD�PDPSX�MXJD�GDSDW�PHPEHOD�RUDQJ�ODLQ��$SDODJL�

GHZDVD�LQL�VHULQJ�WHUMDGL�WLQGDNDQ�NULPLQDO�\DQJ�GLVHUWDL�NHNHUDVDQ�GL�VHNLWDU�NLWD��PHQJDKDUXVNDQ�

VHWLDS�RUDQJ�PHPSXQ\DL�GDVDU�LOPX�EHODGLUL��,QGRQHVLD�PHPLOLNL�EDQ\DN�DOLUDQ�LOPX�EHODGLUL��VDODK�

VDWXQ\D�DGDODK�7DSDN�6XFL�\DQJ�VXGDK�WHUJDEXQJ�NH�GDODP�RUJDQLVDVL�,NDWDQ�3HQFDN�6LODW�,QGRQHVLD�
�,36,��� &LPDQG� PHUXSDNDQ� EHODGLUL� ,QGRQHVLD� \DQJ� WLGDN� VDMD� PHQHNDQNDQ� GD\D� JXQDQ\D� SDGD�

SHUNHODKLDQ� VHPDWD�� QDPXQ� MXJD� PHQHNDQNDQ� GD\D� JXQD� \DQJ� VDPD� NXDW� GDODP� KDO� VHQL�� 'L�

(NVWUDNXULNXOHU�&LPDQGH�0$1/HXZLOLDQJ�PDVLK� EDQ\DN� VLVZD�\DQJ� NHVXOLWDQ� GDODP�PHQJKDIDO�

MXUXV���MXUXV�GDVDU��6HODLQ�LWX�ZDNWX�SHUWHPXDQ�\DQJ�WHUEDWDV�GDODP�ODWLKDQ�UXWLQ�PHQMDGL�KDPEDWDQ�

EDJL� VLVZD��PDND�VLVZD�KDUXV�PHQFDUL�PHGLDSHPEHODMDUDQ� WDPEDKDQ�DJDU�ELVD�EHUODWLK�GL� UXPDK��

8QWXN�LWX�GLSHUOXNDQ�SHUDQFDQJDQ�DSOLNDVL�WXWRULDO�MXUXV�GDVDU�&LPDQGH�PHQJJXQDNDQ�VPDUWSKRQH�

EHUEDVLV�DQGURLG��

'HQJDQ�SHUDQFDQJDQ�DSOLNDVL�\DQJ�EHUMDODQ�GL�VPDUWSKRQH�VHKLQJJD�ELVD�GLDNVHV�GLPDQD�VDMD��

.HOHELKDQ�ODLQ�\DLWX�DSOLNDVL�LQL�ELVD�PHQMDGL�PHGLD�SHPEHODMDUDQ�\DQJ�SUDNWLV�GDQ�PXGDK�GLEDZD��

6HODLQ�LWX��PHGLD�SHPEHODMDUDQ�\DQJ�GLKDVLONDQ�MXJD�OHELK�PHQDULN�GHQJDQ�WDPEDKDQ�JDPEDU�GDQ�
YLGHR�� 'LKDUDSNDQ� DSOLNDVL� LQL� ELVD� HIHNWLI� NDUHQD� VPDUWSKRQH� PHQMDGL� WHNQRORJL� \DQJ� EDQ\DN�

GLJXQDNDQ� PDV\DUDNDW� VHNDUDQJ� LQL� EDKNDQ� KDPSLU� PHQMDGL� NHEXWXKDQ� SRNRN�� 6PDUWSKRQH�

NHEDQ\DNDQ� PHPLOLNL� VLVWHP� RSHUDVL� DQGURLG� \DQJ� PHQ\HGLDNDQ� SODWIRUP� WHUEXND� EDJL� SDUD�
SHQJHPEDQJ�XQWXN�PHQFLSWDNDQ�DSOLNDVL�PHUHND�VHQGLUL��

�

.H\ZRUGV��,OPX�%HODGLUL��$SOLNDVL��7XWRULDO��6PDUWSKRQH��$QGURLG��

�
��� 3(1'$+8/8$1�

� 'HZDVD� LQL� VHULQJ� WHUMDGL� WLQGDNDQ�

NULPLQDO�GLVHUWDL�NHNHUDVDQ�GL�MDODQDQ��8QWXN�

LWX� GLSHUOXNDQQ\D� EHODGLUL�� .DUHQD� GLVDGDUL�

DWDXSXQ�WLGDN��VHWLDS�ZDNWX�NLWD�PHPHUOXNDQ�

EHODGLUL� �6+�� 6XZDU\R�� ������� ,OPX� EHODGLUL�
WHODK� ODPD� GLNHQDO� ROHK� EDQJVD� ,QGRQHVLD�

EDKNDQ� EHUSXOXK� �� SXOXK� WDKXQ� VHEHOXP�

,QGRQHVLD�PHUGHND��QHQHN�PR\DQJ�NLWD� WHODK�
PDPSX� PHOHWDNDQ� GDVDU�GDVDU� NHLOPXDQ�

EHODGLUL��,UV\DG��0XKDPPDG�%DULH���������

7LGDN�GLSXQJNLUL�MLND�DSOLNDVL�EHUEDVLV�

DQGURLG� VDQJDWODK� EDQ\DN�� GHQJDQ� EHUEDJDL�

PDFDP� NRQWHQ� \DQJ� WHUVHGLD� GL� GDODPQ\D��

3HQJJXQDDQ�VPDUWSKRQH�VHODLQ�VHEDJDL�PHGLD�

NRPXQLNDVL�� MXJD� PHQMDGLNDQ\D� VHEDJDL�

PHGLD� SHPEHODMDUDQ� �0HOLDQ�� /XVL�� �������

3HQJJXQDDQ� VPDUWSKRQH� XQWXN� PHGLD�

SHPEHODMDUDQ�EHODGLUL�PHPEXDW�SURVHV�EHODMDU�
ELVD�OHELK�FHSDW�GLSDKDPL�VLVZD��

.HFDQJJLKDQ�VPDUWSKRQH�GLEDQGLQJNDQ�

KDQGSKRQH� FHOOXODU� WHUOHWDN� SDGD� V\VWHP�

RSHUDVL�\DQJ�WDQJJXK��NHFHSDWDQ�SURVHV�\DQJ�

WLQJJL�� SHUDQJNDW�PXOWLPHGLD�\DQJ�PXWDNKLU��

NRQHNVL� LQWHUQHW� WHUEDLN� GDQ� OD\DU� VHQWXK�

�<DQWL�� (YD�� ������� .DUHQD� VPDUWSKRQH�
PHPSXQ\DL� VLVWHP�RSHUDVL� DQGURLG� VHKLQJJD�

SHQJJXQDDQ�DSOLNDVLQ\D� MXJD�ELVD�GLJXQDNDQ�

GL� PDQD� VDMD�� NDSDQSXQ�� GDQ� NRQWHQ� \DQJ�
GLSHUOXNDQ�ROHK�SHQJJXQD�ELVD�GLDNVHV�GHQJDQ�

PXGDK� �+HUGLDQV\DK�� 0XKDPPDG� <DQ\DQ��

�������6HODLQ�LWX�SHQJHQDODQ�EHODGLUL�&LPDQGH�

NHSDGD� PDV\DUDNDW� NKXVXVQ\D� VLVZD� ELVD�

OHELK� PXGDK� GLODNXNDQ�� .DUHQD� NLQL� EDQ\DN�

VLVZD�\DQJ�EHUDOLK�PHQJJXQDNDQ�VPDUWSKRQH�

DQGURLG�XQWXN�GLMDGLNDQ�VHEDJDL�PHGLD�XQWXN�

PHQJDNVHV�LQIRUPDVL�VHFDUD�PXGDK�GDQ�FHSDW�

�-XUDPDQ��6WHIDQXV�5RGULFN���������

'L� (VWUDNXULNXOHU� &LPDQGH� 0$1�
/HXZLOLDQJ�.DE��%RJRU�PDVLK� EDQ\DN� VLVZD�

\DQJ� PHQJDODPL� NHVXOLWDQ� GDODP� PHQJKDIDO�
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MXUXV�MXUXV�GDVDU��0HGLD�\DQJ� WHUVHGLD�XQWXN�

SHQJHQDODQ� EHODGLUL� LQL� NHSDGD� XPXP� MXJD�

PDVLK� NXUDQJ�� \DQJ� PHQMDGLNDQ� NXUDQJ�

EHUPLQDWQ\D� VLVZD� PHQJLNXWL� NHJLDWDQ� LQL��
3DGDKDO�VHPXD�RUDQJ�PHPEXWXKNDQ�EHODGLUL��

.DUHQD� VHPDNLQ� PDUDNQ\D� WLQGDN� NULPLQDO�

\DQJ� GLVHUWDL� NHNHUDVDQ�� PDND� VHWLDS� RUDQJ�

ZDMLE�PHQJXDVDL�GDVDU�EHODGLUL�XQWXN�PLQLPDO�

ELVD� PHOLQGXQJL� GLULQ\D� VHQGLUL�� 1DPXQ�

NHWHUEDWDVDQ� ZDNWX� ODWLKDQ� \DQJ� GLDGDNDQ�
(NVNXO� &LPDQGH� 0$1� /HXZLOLDQJ� .DE��

%RJRU�PHQMDGL�KDPEDWDQ� EHODMDU�SDUD� VLVZD��

6HKLQJJD� PHQX� ODWLKDQ� \DQJ� GLGDSDW� VLVZD�
WLGDN� FXNXS� EDQ\DN� GDQ� DNKLUQ\D� VLVZD�

PHQMDGL� ODPEDW� PHQJXDVDL� EHODGLUL�� .DUHQD�

ZDNWX�ODWLKDQ�UXWLQ�KDQ\D��[�GDODP�VHPLQJJX��
PDND� VHULQJ� WHUMDGL� VLVZD� \DQJ� WLGDN�

PHQJLQJDW�PDWHUL�\DQJ�VXGDK�GLDMDUNDQ�SDGD�

SHUWHPXDQ�VHEHOXPQ\D��

0DVDODK� \DQJ� GLJXQDNDQ� XQWXN�

PHQ\HOHVDLNDQ� SHUPDVDODKDQ� VLVWHP�

SHPEHODMDUDQ� DQWDUD� ODLQ� GHQJDQ�

PHQJJXQDNDQ� PRGHO� SURWRW\SH� �:LGD\DW� 	�

'HO\�� ������� NHOHELKDQ� PRGHO� LQL� DGDODK�

0HQJKHPDW� ZDNWX� SHQJHPEDQJDQ�� $GDQ\D�
NRPXQLNDVL�\DQJ�EDLN�DQWDUD�SHQJHPEDQJ�GDQ�

SHODQJJDQ�� 3HQJHPEDQJ� GDSDW� EHNHUMD� OHELK�

EDLN�GDODP�PHQHQWXNDQ�NHEXWXKDQ�SHODQJJDQ��
6HGDQJNDQ�NHOHPDKDQ�PRGHO�LQL�DGDODK�WHNQLN�

GDQ�WRROV�\DQJ�WLGDN�RSWLPDO� GDQ

� VXOLWQ\D� SHPHOLKDUDDQ��
SHQJHPEDQJDQ� VLVWHP� LWX� VHQGLUL� �3UHVVPDQ��

������� 0RGHO� ZDWHUIDOO� �5\QWR�� ������

.HOHELKDQ� PRGHO� LQL� DGDODK� 0XGDK�

GLDSOLNDVLNDQ��0HPEHULNDQ� WHPSODWH� WHQWDQJ�

PHWRGH� DQDOLVLV�� GHVDLQ�� SHQJNRGHDQ��

SHQJXMLDQ��GDQ�SHPHOLKDUDDQ�� &RFRN
� GLJXQDNDQ�XQWXN�

SURGXN� VRIWZDUH� \DQJ� VXGDK� MHODV�

NHEXWXKDQQ\D� GL� DZDO�� VHKLQJJD� PLQLP�

NHVDODKDQQ\D�� 6HGDQJNDQ� NHOHPDKDQQ\D�

DGDODK�GLSHUOXNDQ�PDMHPHQ� \DQJ� EDLN�

� NDUHQD� SURVHV� SHQJHPEDQJDQ� WLGDN�

GDSDW� GLODNXNDQ� VHFDUD� EHUXODQJ� VHEHOXP�

WHUMDGLQ\D� VXDWX� SURGXN��'DQ�PRGHO� VSLUDO� ��

,QFUHPHQWDO� �3UHVVPDQ�� ������� .HOHPDKDQ�

PRGHO� LQL� DGDODK� VXOLWQ\D� PH\DNLQNDQ� XVHU�
EDKZD�SHQGHNWDQ�HYROXVLRQHU�ELVD�GLNRQWURO��

3HQHOLWLDQ�LQL� PHQHUDSNDQ�PRGHO�

SURWRW\SH� XQWXN� SURVHV� SHPEHODMDUDQ��
\DQJ�EHUWXMXDQ�XQWXN�PHQ\HGLDNDQ�DODW�EDQWX�

\DQJ� OHELK� LQWHUDNWLI� EDJL� VLVZD� GDODP�

SHPEHODMDUDQ� EHODGLUL� &LPDQGH� GDQ� DJDU�
SURVHV� SHPEHODMDUDQ� WLGDN� WHUEDWDV� GHQJDQ�

ZDNWX��ELVD�GLODNXNDQ�GLPDQD�VDMD�GDQ�NDSDQ�

VDMD�� 3URWR\SH� DGDODK� PHWRGH� XQWXN�

PHQJRWRPDWLVDVL� IDVH� GHILQLVL� GDQ� DQDOLVLV��

MDGL� PHUXSDNDQ� EDJLDQ� &$6(� �&RPSXWHU�
$LGHG�6RIWZDUH�(QJLQHULQJ�� WHWDSL�SURWRW\SH�

PHPEHULNDQ� PDVXNDQ� SDGD� WLQJNDWDQ��

NHOHELKDQQ\D� DGDODK� PHQJKDVLONDQ� V\DUDW�

\DQJ�OHELK�EDLN�GDUL�SURGXNVL�\DQJ�GLKDVLONDQ�

ROHK� PHWRGH� VSHVLILNDVL� WXOLVDQ�� 8VHU� GDSDW�

PHPSHUWLPEDQJNDQ�VHGLNLW�SHUXEDKDQ�VHODPD�
PDVLK�EHUEHQWXN�SURWRW\SH��PHPEHULNDQ�KDVLO�

\DQJ�DNXUDW�GDUL�SDGD�SHUNLUDDQ�VHEHOXPQ\D��

NDUHQD� IXQJVL� \DQJ� GLLQJLQNDQ� GDQ�
NHUXPLWDQQ\D� VXGDK� GDSDW� GLNHWDKXL� GHQJDQ�

EDLN��

%HUGDVDUNDQ� SHUPDVDODKDQ� GL� DWDV��
NDU\D� LOPLDK� LQL� PHQFRED� PHPEXDW� VXDWX�

DSOLNDVL�WXWRULDO�MXUXV�GDVDU�EHODGLUL�&LPDQGH�

\DQJ� PXGDK� GLDNVHV� PDV\DUDNDW� XPXP�

NKXVXVQ\D� DQJJRWD� (NVNXO� &LPDQGH� 0$1�

/HXZLOLDQJ� .DE�� %RJRU�� $JDU� GLNHPXGLDQ�

KDUL� EDQ\DN� RUDQJ� \DQJ� PHQJXDVDL� EHODGLUL�

XQWXN� PHQJXUDQJL� NHMDKDWDQ�� GDQ� FLPDQGH�

ELVD� GLOHVWDULNDQ� VHEDJDL� ZDULVDQ� EXGD\D�

,QGRQHVLD�� 2OHK� NDUHQD� LWX�� VD\D� PHPEXDW�
NDU\D� LOPLDK� \DQJ� EHUMXGXO�

³3(5$1&$1*$1�$3/,.$6,�78725,$/�

-8586� '$6$5� %(/$',5,� &,0$1'(�
0(1**81$.$1� 0(72'(�

352527<3(��

�
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0HQXUXW� �3UHVVPDQ��������6HULQJ�NDOL��

SHODQJJDQ�KDQ\D�PHQGHILQLVLNDQ�VHUDQJNDLDQ�

WXMXDQ� XPXP� SHUDQJNDW� OXQDN� \DQJ� DNDQ�

GLJXQDNDQ�� WHWDSL� WLGDN� PHQJLGHQWLILNDVLNDQ�

NHEXWXKDQ�VHFDUD�ULQFL�XQWXN�ILWXU�GDQ�IXQJVL��
6HGDQJNDQ� GL� VLVL� ODLQ�� SHQJHPEDQJ� WLGDN�

\DNLQ� GHQJDQ� HILVLHQVL� $OJRULWPD��

NHPDPSXDQ� EHUDGDSWDVL� GDUL� VLVWHP� RSHUDVL�

DWX� EDJDLPDQD� VHKDUXVQ\D� LQWHUDNVL� DQWDUD�

PDQXVLD� GHQJDQ� NRPSXWHU�� 'HQJDQ� 0RGHO�

3URWRW\SLQJ� � SHQJHPEDQJ� GDQ� SHODQJJDQ�

GDSDW� VDOLQJ� EHULQWHUDNVL� PHQJHQDL� VLVWHP�

\DQJ�DNDQ�GLEDQJXQ�NHWLND�SHUV\DUDWDQ� WLGDN�

MHODV��

�
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�
*DPEDU����0RGHO�3URWRW\SH�PHQXUXW�

3UHVPDQ�

� �
7DKDS�WDKDS� SHQJHPEDQJDQ� 3URWR\SH�

PRGHO�PHQXUXW�5RJHHU�6��3UHVVPDQ�� �

D�� &RPPXQLFDWLRQ�

3DGD� WDKDS� LQL� SHQJHPEDQJ� GDQ�
SHODQJJDQ� EHUWHPX� GDQ� VDOLQJ� EHULQWHUDNVL�

PHQGHILQLVLNDQ� WXMXDQ� GDUL� SHUDQJNDW� OXQDN�

\DQJ�DNDQ�GLEXDW��

E�� 4XLFN�3ODQ��0RGHOOLQJ�GDQ�4XLFN�'HVLJQ�

7DKDS� LQL� GLODNXNDQ� VHWHODK� JDPEDUDQ�

SHUDQJNDW� OXQDN� VHFDUD� XPXP� GLNHWDKXL��

4XLFN� 'HVLJQ� IRNXV� WHUKDGDS� SHUDQFDQJDQ�

DQWDU� PXND� DWDX� EDJDLPDQD� RXWSXW� GDUL�

SHUDQJNDW�OXQDN��

F�� &RQVWUXFWLRQ�RI�3URWRW\SH�

6HWHODK� GLNHWDKXL� WXMXDQ� XPXP� GDQ�

UDQFDQJDQ� GDUL� SHUDQJNDW� OXQDN�� PDND�

SURWRW\SH�PXODL�GLNHUMDNDQ��

G�� 'HSOR\PHQW�'HOLYHU\�DQG��)HHGEDFN�

6HWHODK�3URWRW\SH�VHOHVDL�PDND�SURWRW\SH�

WHUVHEXW� GLVHUDKNDQ� NHSDGD� SHODQJJDQ� XQWXN�

GL� HYDOXDVL�� 3DGD� WDKDS� LQL� SHODQJJDQ� GDSDW�

PHQJHWDKXL� DSDNDK� SHUDQJNDW� OXQDN� VXGDK�

VHVXDL�GHQJDQ�NHEXWXKDQ�GHQJDQ�PHPEHULNDQ�

IHHGEDFN��3HQJHPEDQJ�GDSDW�PHQJHWDKXL�DSD�

\DQJ� KDUXV� GLSHUEDLNL� GDUL� SURWRW\SH� \DQJ�

WHODK� GLEXDW� EHUGDVDUNDQ� IHHGEDFN� GDUL�
SHODQJJDQ��6HLULQJ�GHQJDQ�WHODK�GLHYDOXDVLQ\D�

SURWRW\SH� SHUDQJNDW� OXQDN� ROHK� SHODQJJDQ��

WDKDS� &RPPXQLFDWLRQ� NHPEDOL� WHUXODQJ�
GLODQMXWNDQ� GHQJDQ� WDKDS�WDKDS� EHULNXWQ\D�

KLQJJD� NHSXDVDQ� SHODQJJDQ� WHUKDGDS�

SHUDQJNDW�OXQDN�\DQJ�GLEXWXKNDQ�WHUFDSDL��

����0HWRGH�SHQJXPSXODQ�GDWD�

3HQJXPSXODQ� GDWD�GDWD� \DQJ�

GLSHUOXNDQ� GLODNXNDQ� GHQJDQ� EHEHUDSD� FDUD��

\DLWX��

D�� 6WXGL�SXVWDND�
'LODNXNDQ� GHQJDQ� FDUD� PHPEDFD�

UHIHUHQVL�\DQJ�EHUNDLWDQ�GHQJDQ�PDVDODK�

\DQJ� EHUNDLWDQ� GHQJDQ� DSOLNDVL� DQGURLG�

GDQ�ZHE��

E�� 6WXGL�ODSDQJDQ��REVHUYDVL��

'LODNXNDQ�GHQJDQ�FDUD�SHQJDPDWDQ�
ODQJVXQJ� WHUKDGDS� NHJLDWDQ� SHQ\HZDDQ�

ODSDQJDQ�IXWVDO��

F�� :DZDQFDUD���,QWHUYLHZ�
3HQJXPSXODQ� GDWD� GLODNXNDQ�

GHQJDQ�FDUD�EHUWDWDS�PXND�ODQJVXQJ�GDQ�

PHODNXNDQ�WDQ\D�MDZDE�SDGD�SLKDN�WHUNDLW�
\DLWX�SHWXJDV�ODSDQJDQ�IXWVDO��

�

����0HWRGH�3HQJHPEDQJDQ�6LVWHP�

0RGHO� 3URWRW\SH� DGDODK� VDODK� VDWX�

SHQGHNDWDQ� GDODP� UHND\DVD� SHUDQJNDW� OXQDN�

\DQJ� ODQJVXQJ� PHQGHPRQVWUDVLNDQ�

EDJDLPDQD� VHEXDK� SHUDQJNDW� OXQDN� DWDX�

NRPSRQHN�NRPSRQHQ� SHUDQJNDW� OXQDN� DNDQ�

EHNHUMD� GDODP� OLQJNXQJDQQ\D� VHEHOXP�
WDKDSDQ�NRQVWUXNVL�DNWXDO�GLODNXNDQ��+RZDUG��

�������

�
��� 3(0%$+$6$1�

7DKDS� LPSOHQWDVL� DGDODK� WDKDS�

SHQHUDSDQ�VLVWHP�DSOLNDVL�WXWRULDO�MXUXV�GDVDU�
EHODGLUL� FLPDQGH� GHQJDQ� PHQJJXQDNDQ�

SURJUDP� DQGURLQG� VWXGLR� GHQJDQ� EDKDVD�

SHPURJUDPDQ� -DYD�� 7DKDS� LPSOHPHQWDVL�

PHUXSDNDQ� WDKDS� ODQMXWDQ� GDUL� SHUDQFDQJDQ�

VLVWHP� \DQJ� DNDQ� GLODNXNDQ� MLND� VLVWHP�

GLVHWXMXL�� WHUPDVXN� SURJUDP� \DQJ� VXGDK�
GLEXDW� DJDU� VLDS� XQWXN� GLRSHUDVLNDQ� VHFDUD�

RSWLPDO�� GHQJDQ� PHQHUDSNDQ� SHUDQFDQJDQ�

DQWDUPXND� NH� GDODP� EHQWXN� KDODPDQ� XWDPD�

EHVHUWD�UXDQJ�OLQJNXS�DSOLNDVLQ\D��

�6HWHODK� SURVHV� NRPSLODVL� SDGD� ORJLND�

SURJUDP� WHODK� EHUKDVLO� GDQ� WLGDN� DGD� ODJL�

SHVDQ� NHVDODKDQ�PDND�KDVLOQ\D� GDSDW� GLOLKDW�

SDGD� HPXODWRU� DQGURLG�� .HPXGLDQ� ODQJNDK�

VHODQMXWQ\D� \DLWX� PHQJLPSOHPHQWDVLNDQ�

DSOLNDVL� WXWRULDO� MXUXV� GDVDU� EHODGUL� FLPDQGH�
SDGD�VPDUWSKRQH��

0HQX� ZHE� KRPH� LQL� DGDODK� KDODPDQ�

XWDPD� VHWHODK� DSOLNDVL� WHUEXND� \DQJ� EHULVL�
ORJR� GDUL� DSOLNDVL� GDQ�PHQX�� %HULNXW� DGDODK�

EHQWXN�WDPSLODQ�SURJUDP�\DQJ�WHODK�GLEXDW��
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�
*DPEDU���+DODPDQ��+RPH�

�

'UDZHU�0HQX� DNDQ� WDPSLO� NHWLND� XVHU�

PHQJNOLN� WRPERO� JDULV� WLJD� �+DPEXUJHU�

%XWWRQ��GL�SRMRN�NLUL�DWDV��GUDZHU�PHQX�EHULVL�
PHQX�PHQX� \DQJ� ELVD� GLSLOLK� ROHK� XVHU��

0HPLOLNL� �� PHQX� \DQJ� EHULVL� PHQX�

SHQJHQDODQ��MXUXV��WHQWDQJ�GDQ�EDQWXDQ��

�

�
*DPEDU���+DODPDQ�'UDZHU�0HQX�

�

+DODPDQ� SHQJHQDODQ� DGDODK� PHQX�

SHWDPD� GDODP� GUDZHU� PHQX� KDODPDQ� LQL�
EHULVLNDQ� WHQWDQJ� VHMDUDK� VLQJNDW�� WXMXDQ�GDQ�

VXPSDK�VLODW�FLPDQGH��

�

�
*DPEDU���+DODPDQ�3HQJHQDODQ�

�

+DODPDQ�GDIWDU�MXUXV�PHUXSDNDQ�PHQX�

NHGXD� GL� GDODP� GUDZHU� PHQX�� +DODPDQ� LQL�

EHULVL� GDIWDU� MXUXV� VLODW� FLPDQGH�� 8QWXN�
PHOLKDW�LVL�GDUL�MXUXV��XVHU�ELVD�PHPLOLK�VDODK�

VDWX�GDUL�GDIWDU�MXUXV��

�
*DPEDU���+DODPDQ�'DIWDU�-XUXV�

�

+DODPDQ� LQL� DNDQ� PXQFXO� NHWLND� XVHU�

PHPLOLK�VDODK�VDWX�GDUL�GDIWDU�MXUXV��+DODPDQ�

LQL�EHULVLNDQ� WHQWDQJ� WXWRULDO�GDVDU�GDUL� MXUXV�

VLODW�&LPDQGH��

�
*DPEDU���+DODPDQ�-XUXV�.HOLG�

�
*DPEDU���+DODPDQ�-XUXV�3HSHGDQJDQ�

�
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�
*DPEDU���+DODPDQ�-XUXV�7HSDN�6HODQFDU�

�

7DPSLODQ� NHWLND� NOLN� EXWWRQ� YLGHR� GL�

EDJLDQ� NDQDQ� DWDV� GDUL� KDODPDQ� MXUXV�� XVHU�

DNDQ� GLDOLKNDQ� NHOXDU� DSOLNDL� GDQ� VHFDUD�

RWRPDWLV� PHPEXND� DSOLNDVL� \RXWXEH�� 'DODP�

YLGHR�LQL�WHUGDSDW�WXWRULDO�OHQJNDS�GDUL�MXUXV�

MXUXV�VLODW�&LPDQGH��

�
*DPEDU� �� 7DPSLODQ� NHWLND� NOLN�

EXWWRQ�YLGHR�

�

3DGD� WDPSLODQ� KDODPDQ� 7HQWDQJ�

EHULVLNDQ� ORJR� GDUL� DSOLNDVL� GDQ� LQIRUPDVL�
WHQWDQJ�SHQJHPEDQJ��

�
*DPEDU����+DODPDQ��7HQWDQJ�

�

+DODPDQ�%DQWXDQ�EHULVLNDQ�SDQGXDQ�

SHQJJXQDDQ�DSOLNDVL�VHFDUD�VHGHUKDQD��

�

�
*DPEDU����+DODPDQ��%DQWXDQ�

�

����3HQJXMLDQ�
� �

����3HQJXMLDQ�%ODFN%R[��
3HQJXMLDQ� EODFN� ER[� PHPIRNXVNDQ�

SDGD� NHSHUOXDQ� IXQJVLRQDO� GDUL� VRIWZDUH���

.DUHQD�LWX�XML�FRED�EODFNER[�PHPXQJNLQNDQ�
SHQJHPEDQJ� VRIWZDUH� XQWXN� PHPEXDW��

KLPSXQDQ� NRQGLVL� LQSXW� \DQJ� DNDQ� PHODWLK�

VHOXUXK� V\DUDW�V\DUDW� IXQJVLRQDO� VXDWX�
SURJUDP��

�

7DEHO����3HQJXMLDQ�%ODFN�%R[�

.HODV�8ML�'HWDLO�
3HQJXMLDQ�

-HQLV�8ML�

%XWWRQ�

0HQX�

0HQDPSLONDQ� GUDZHU�

PHQX�
%ODFN�%R[�

0HQX�

3HQJHQDO

DQ�

0HQDPSLONDQ�

0HQX�

3HQJHQDODQ�

%ODFN�%R[�

0HQX�

-XUXV�

'DVDU�

0HQDPSLONDQ� PHQX�

MXUXV� GDVDU� %HODGUL�

FLPDQGH�

%ODFN�%R[�

0HQX�

7HQWDQJ�
0HQDPSLONDQ� PHQX�

WHQWDQJ�DSOLNDVL�
%ODFN�%R[�

0HQX�
+HOS�

0HQDPSLONDQ� PHQX�
KHOS�

%ODFN�%R[�

�
�

�����3HQJXMLDQ�.LQHUMD�$SOLNDVL�

3HQJXMLDQ� NLQHUMD� DSOLNDVL� GLODNXNDQ�

NHSDGD� ��� DQJJRWD� GDQ� SHQJXUXV� &LPDQGH�

0$1� /HXZLOLDQJ� .DE�� %RJRU�� GHQJDQ�

PHQFRED� ODQJVXQJ� DSOLNDVL�� 6HWHODK�

UHVSRQGHQ� PHQFRED� DSOLNDVL�� SHQHOLWL�
PHPEDJLNDQ� LQVWUXPHQ� NXLVLRQHU� XQWXN�
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PHQLODL� DSDNDK� VHWXMX� MLND� DSOLNDVL� LQL�

PHPEDQWX� SDUD� DQJJRWD� EDUX� XQWXN� OHELK�

FHSDW�GDODP�PHPDKDPL�MXUXV��MXUXV�GDVDU�DWDX�

WLGDN���
$GDSXQ� SHUWDQ\DDQ� \DQJ� GLSHUVLDSNDQ�

XQWXN�NXLVLRQHU�DGDODK�VHEDJDL�EHULNXW��

��� 0DWHUL�EHUPDQIDDW��

��� 0DWHUL�VHVXDL�NHEXWXKDQ��

��� 7DPSLODQ� DSOLNDVL� PXGDK�

GLRSHUDVLNDQ��
��� 7DPSLODQ� DSOLNDVL� PXGDK�

GLSDKDPL��

��� 7DPSLODQ�DSOLNDVL�HIHNWLI��
��� 7DPSLODQ�DSOLNDVL�MHODV��

��� 7DPSLODQ�DSOLNDVL�PHQDULN�

�
1LODL� WRWDO� \DQJ� GLGDSDWNDQ� \DLWX� �����

VHGDQJNDQ� QLODL� PDNVLPDO� XQWXN� WLDS�

SHUWDQ\DDQ�DGDODK����6DQJDW�6HWXMX���VHKLQJJD�

GDSDW� GLSHUROHK� QLODL� WRWDO� PDNVLPDO� DGDODK��

����� 1LODL� PDNVLPDO� WHUVHEXW� GLSHUROHK� GDUL�

KDVLO� SHUNDOLDQ� MXPODK� UHVSRQGHQ�� MXPODK�

SHUWDQ\DDQ�� GDQ� QLODL� PDNVLPDO� WLDS�

SHUWDQ\DDQ�\DLWX����[���[��� ������

6HWHODK� PHQHQWXNDQ� QLODL� PDNVLPDO��
PDND� XQWXN� SHUVHQWDVH� NHOD\DNDQ� VHFDUD�

NHVHOXUXKDQ�DGDODK�VHEDJDL�EHULNXW��

�
��3HUVHQWDVH�NHOD\DNDQ�����

��VNRU�\J�GL�REVHUYDVL�

 �²²²²²²²²²�
���VNRU�\D�GLKDUDSNDQ�;������

�������

 �²��[������ ������

�������

�

'DUL� VNRU� WLDS�SHUWDQ\DDQ�\DQJ�GLSLOLK�
ROHK�UHVSRQGHQ�SHQJJXQD�GL�DWDV��PHPEHULNDQ�

VNRU�������+DO�LQL�PHQDQGDNDQ�EDKZD��

��� 5HVSRQGHQ� VHWXMX� EDKZD� DSOLNDVL�

&LPDQGH� PHPEHULNDQ� PDWHUL� \DQJ��

EHUPDQIDDW��

��� 5HVSRQGHQ� VHWXMX� EDKZD� DSOLNDVL�

&LPDQGH� PHPEHULNDQ� PDWHUL� VHVXDL�

NHEXWXKDQ�

��� 5HVSRQGHQ� VHWXMX� EDKZD� WDPSLODQ�

� DSOLNDVL�&LPDQGH�PXGDK�GLRSHUDVLNDQ��
��� 5HVSRQGHQ� VHWXMX� EDKZD� WDPSLODQ�

� DSOLNDVL�&LPDQGH�PXGDK�GLSDKDPL��

��� 5HVSRQGHQ� VHWXMX� EDKZD� WDPSLODQ�
� DSOLNDVL�&LPDQGH�HIHNWLI��

��� 5HVSRQGHQ� VHWXMX� EDKZD� WDPSLODQ�

� DSOLNDVL�&LPDQGH�MHODV��
��� 5HVSRQGHQ� VHWXMX� EDKZD� WDPSLODQ�

� DSOLNDVL�&LPDQGH�PHQDULN��

�

�

��� .(6,038/$1�

+DVLO�DNKLU�GDUL�NDU\D�LOPLDK�LQL��GDSDW�

GLWDULN� NHVLPSXODQ� EDKZD� VLVWHP� DSOLNDVL�

WXWRULDO� LQL� GDSDW� GLJXQDNDQ� VHEDJDL� PHGLD�

SHPEHODMDUDQ� VLVZD� SHPXOD� &LPDQGH� VHFDUD�

PDQGLUL�� 'DODPVLVWHP� LQL� GDSDW�PHPEHULNDQ�

VXDWX�LQIRUPDVL�WHQWDQJ�&LPDQGH�GDQ�PDWHUL���
PDWHUL� SHPEHODMDUDQ� MXUXV� GDVDU�� VHKLQJJD�

VLVZD� SHPXOD� ELVD� OHELK� FHSDW� GDODP�

PHQJXDVDL�MXUXV�GDVDU��
%HUGDVDUNDQ� KDVLO� NXHVLRQHU� \DQJ�

GLDGDNDQ� NHSDGD� SHQJXUXV� GDQ� DQJJRWD�

&LPDQGH� 0$1� /HXZLOLDQJ� .DE�� %RJRU�
'LSHUROHK� KDVLO� VHEHVDU� ������ GDUL� ���

UHVSRQGHQ�PHQ\DWDNDQ�VHWXMX��EDKZD�GHQJDQ�

DGDQ\D�DSOLNDVL�ELVD�PHPEDQWX�VLVZD�SHPXOD�

&LPDQGH� GDODP� SURVHV� SHPEHODMDUDQ� MXUXV�

GDVDU�PHQMDGL� OHELK� PXGDK� GDQ� FHSDW� XQWXN�

GLNXDVDL�GLEDQGLQJNDQ�GHQJDQ�WDQSD�EDQWXDQ�

DSOLNDVL� LQL�� 6LVZD� \DQJ� PHQJJXQDNDQ�

DSOLNDVL�LQL�ELVD�PHQJXDVDL�MXUXV�GDVDU�GDODP�

ZDNWX� �� PLQJJX�� VHGDQJNDQ� VLVZD� WDQSD�
EDQWXDQ� DSOLNDVL� LQL� PHQJXDVDL� MXUXV� GDVDU�

GDODP� ZDNWX� �� PLQJJX�� 'HQJDQ� EDQWXDQ�

SHUDQJNDW� DQGURLG� \DQJ� ELVD� GLJXQDNDQ�
GLPDQD� VDMD� GDQ� NDSDQ� VDMD�� VHKLQJJD�

LQIRUPDVL� GDSDW� GLSHUROHK� GHQJDQ� PXGDK��

FHSDW��GDQ�DNXUDW��
$SOLNDVL� LQL� GDSDW� GLDNVHV� ROHK� VHPXD�

RUDQJ� \DQJ� LQJLQ� PHQJHWDKXL� LQIRUPDVL�

WHQWDQJ� &LPDQGH�� %HUGDVDUNDQ� DQDOLVD� GDQ�

MXJD�SHQJXMLDQ�\DQJ�GLODNXNDQ�PHQJJXQDNDQ�

%ODFN�%R[� EDKZD� VHFDUD� IXQJVLRQDO� DSOLNDVL�

LQL� VXGDK� PHQJKDVLONDQ� KDVLO� RXWSXW� \DQJ�
GLLQJLQNDQ�� 6LVWHP� \DQJ� GLWHUDSNDQ� SDGD�

DSOLNDVL� LQL� SXQ� WHODK� VLDS� PHQGXNXQJ�

NHEXWXKDQ� XQWXN� SDUD� SHQJJXQD� GDQ� MXJD�

(NVWUDNXULNXOHU� &LPDQGH� 0$1� /HXZLOLDQJ�

.DE��%RJRU��

�

��� 6$5$1�

%HUGDVDUNDQ� HYDOXDVL� \DQJ� EHUMDODQ��

SHQXOLV� EHUKDUDS� DJDU� DSOLNDVL� \DQJ� WHODK�

GLEXDW�GDSDW�EHUPDQIDDW�GHQJDQ�EDLN�EDJL�SDUD�
VLVZD� &LPDQGH�� 8QWXN� LWX� SHQXOLV�

PHQJXVXONDQ�EHEHUDSD�VDUDQ�DQWDUD�ODLQ��

��� $SOLNDVL� LQL� PDVLK� PHPEXWXKNDQ�
SHQDPEDKDQ� WHQWDQJ� NRPSRQHQ� MXUXV�

GDVDU�&LPDQGH��

��� 3DGD� VLVWHP� SHQ\LPSDQDQ� DSOLNDVL� LQL�
GDSDW�GLNHPEDQJNDQ�PHQJJXQDNDQ�PHGLD�
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SHQ\LPSDQDQ�GDWDEDVH�XQWXN�GDSDW� OHELK�

WHUWDWD�EDLN�GDODP�WDPSLODQQ\D��

��� 0HQJHPEDQJNDQ� DSOLNDVL� LQL� DJDU� WLGDN�

KDQ\D� GDSDW� GLMDODQNDQ� GLSHUDQJNDW�
EHUEDVLV� DQGURLG� WHWDSL� MXJD� GDSDW�

GLMDODQNDQ�GLSHUDQJNDW�ODLQQ\D��

�

'$)7$5�3867$.$�

�

��� +HUGLDQV\DK��0XKDPPDG�<DQ\DQ����������
.HOHELKDQ� 6PDUWSKRQH�� 3HPEDQJXQDQ�

$SOLNDVL� %DQWX� 'DODP� 0HQJKDIDO� $O�

4XUDQ�%HUEDVLV�0RELOH�������
��� ,UV\DG�� 0XKDPPDG� %DULH�� �������� %XNX�

3DQGXDQ�6HQL�%HODGLUL��<RJ\DNDUWD�7DSDN�

6XFL�80<��
��� -XUDPDQ�� 6WHIDQXV� 5RGULFN�� ��������

6PDUWSKRQH�� 3HPDQIDDWDQ� 6PDUWSKRQH�

$QGURLG� 2OHK� 0DKDVLVZD� ,OPX�

.RPXQLNDVL� 'DODP�0HQJDNVHV� ,QIRUPDVL�

(GXNDWLI�������

��� 0HOLDQ�� /XVL�� �������� 3HQJJXQDDQ�

6PDUWSKRQH��$SOLNDVL�0RELOH�3LDQR��*LWDU��

GDQ�'UXP�%HUEDVLV�$QGURLG�������

��� 3UHVVPDQ�� 5�� 6�� �������� 6RIWZDUH�
(QJLQHHULQJ���$�3UDFWLFLRQHU
V�$SSURDFK��

�WK�(GLWLRQ��1HZ�<RUN��0F*UDZ�+LOO�,QF��

��� 6+��6XZDU\R����������3HQWLQJQ\D�%HODGLUL��
3HUDQDQ� 2UJDQLVDVL� 3HUJXUXDQ� %HODGLUL�

3HQFDN� 6LODW� 'DODP� 0HPLQLPDONDQ�

.HMDKDWDQ�����
��� <DQWL�� (YD� �������� .HFDQJJLKDQ�

6PDUWSKRQH�� 3HPDQIDDWDQ� 6PDUWSKRQH�

'DODP�3HQGLGLNDQ�.HSHUDZDWDQ�����

� �


