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-O��6XU\D�.HQFDQD�1R�����3DPXODQJ��7DQJJHUDQJ�6HODWDQ�,QGRQHVLD�

HPDLO��MDNDVXWULVQD#JPDLO�FRP�

�

$%675$.�

�

3HOD\DQDQ�NHGXNDDQ�GL�5XPDK�'XND�$EDGL�VDDW�LQL�PDVLK�PHQJJXQDNDQ�VLVWHP�IRUPXOLU�PDQXDO��

GDQ� SURVHV� ERRNLQJ� WHPSDW� SXQ�PDVLK�PDQXDO�� SHQXOLV�PHODNXNDQ� SHQHOLWLDQ� XQWXN� SHPEXDWDQ� VLVWHP�

IRUPXOLU� SHOD\DQDQ� \DQJ�EHUEDVLV� NRPSXWHU� \DQJ� WHUKXEXQJ� GHQJDQ� LQWHUQHW�� GHQJDQ� DGDQ\D� VLVWHP� LQL�
PDND�VHWLDS�VDOHV�\DQJ�WHUVHEDU�GL�EHEHUDSD�UXPDK�VDNLW�GL�MDNDUWD�WLGDN�SHUOX�ERODN�EDOLN�NH�NDQWRU�XQWXN�

PHQJXUXV� GDWD� PDXSXQ� SHPHVDQDQ� WHPSDW�� 'DODP� SHPEXDWDQ� 6LVWHP� )RUPXOLU� 3HOD\DQDQ� .HGXNDDQ�

2QOLQH� LQL� PHWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQJHPEDQJDQQ\D� DGDODK� PHWRGH�:HE� %DVHG� (QJLQHHULQJ��

NDUHQD�PHPLOLNL�NHXQJJXODQ�GLEDQGLQJNDQ�PRGHO�PRGHO�ODLQQ\D��GHQJDQ�PHWRGH�LQL�PHQJKDVLONDQ�VLVWHP�

\DQJ�HILVLHQ�GDQ�OHELK�PXGDK�WHUNRQWURO��+DVLO�GDUL�SHQHOLWLDQ�LQL�GLKDUDSNDQ�6LVWHP�)RUPXOLU�3HOD\DQDQ�

.HGXNDDQ�2QOLQH�\DQJ�WHODK�GLEXDW�GDSDW�PHPEDQWX�GDODP�NHJLDWDQ�WUDQVDNVL�SHOD\DQDQ�WHUKDGDS�FXVWRPHU�

\DQJ� PHPEXWXKNDQ� MDVD� UXPDK� GXND� LQL� PHQMDGL� OHELK� EDLN� ODJL�� 6LVWHP� SDGD� SHQHOLWLDQ� LQL� GL�

LPSOHPHQWDVLNDQ� PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� 3+3� GDQ� $SDFKH� VHEDJDL� ZHE� VHUYHU�Q\D�� VHUWD�

PDQDMHPHQ�VLVWHP�GDWDEDVH�PHQJJXQDNDQ�0\6TO���

�

.DWD� .XQFL� �� 6LVWHP� )RUPXOLU� 3HOD\DQDQ� .HGXNDDQ� 2QOLQH�� 80/�� 3+3�� 0\64/�� :HEVLWH�� :HE�

(QJLQHHULQJ��

�
�

��� 3(1'$+8/8$1��

/DWDU�%HODNDQJ�

37�� $EDGL� &DKD\D� 8QLYHUVDO� \DQJ�

PHUXSDNDQ� SHUXVDKDDQ� \DQJ� PHQJHOROD� 5XPDK�

'XND�$EDGL� GDODP�RSHUDVLRQDO� GDQ�PDQDMHPHQ�

SHOD\DQDQ�GL�5XPDK�'XND�$EDGL��5XPDK�'XND�

$EDGL� VHQGLUL� PHUXSDNDQ� VHEXDK� \D\DVDQ� \DQJ�

EHUJHUDN� GDODP� ELGDQJ� SHOD\DQDQ� EHUXSD�

NHGXNDDQ� VHUWD� SHQ\HGLD� MDVD� SHQJJXQDDQ�

NHQGDUDDQ� XQWXN� MHPSXW� MHQD]DK� PDXSXQ� DQWDU�

MHQD]DK�� MDVD�PHPDQGLNDQ� MHQD]DK� GDQ� NUHPDVL�
MHQD]DK��'L�GDODP�XSD\D�PHQLQJNDWNDQ�PXWX�GDQ�

SHOD\DQDQ� WHUKDGDS� FXVWRPHU� \DQJ� EHUNXDOLWDV��

PDND� 5XPDK� 'XND� $EDGL� GLSHUOXNDQ�

SHQLQJNDWDQ� NXDOLWDV� GDQ� NXDQWLWDV� GDUL� VDUDQD�

GDQ�SUDVDUDQD�� WHWDSL�SHQLQJNDWDQ�MXPODK�VDUDQD�

WLGDN� VHEDQGLQJ� GHQJDQ� EDQ\DNQ\D� NDU\DZDQ�

\DQJ�DGD��VHKLQJJD�ZDNWX�\DQJ�GLDORNDVLNDQ�ROHK�

VHRUDQJ� NDU\DZDQ� WHUXWDPD� EDJLDQ� VDOHV�

PDUNHWWLQJ� VHPDNLQ� WHUEDWDV�� VHUWD� XQWXN�

PHODNXNDQ�WUDQVDNVL�SHQMXDODQ�SURGXN��SHQMXDODQ�
SHWL� GDQ� SHQ\HZDDQ� UXDQJDQ�� VHUWD� SHQFDWDWDQ�

DGPLQLVWUDVL� SHQGDWDDQ� FXVWRPHU� \DQJ� PDVLK�

PDQXDO� \DLWX� PHODNXNDQ� SHQJLVLDQ� IRUPXOLU�
SHOD\DQDQ�KDUXV�GDWDQJ�NH�NDQWRU�GDQ�GLODNXNDQ�

GHQJDQ� FDUD� WXOLV� WDQJDQ� VHUWD� DGD� MXJD� \DQJ�

GLFDWDW� GLEXNX� FDWDWDQ�� VHKLQJJD� DNDQ� NHVXOLWDQ�

XQWXN� PHPEXDW� ODSRUDQ� EXODQDQ� DWDX� ODSRUDQ�
WDKXQDQ� GLNDUHQDNDQ� WHPSDW� SHQ\LPSDQDQ� GDWD�

\DQJ�VHULQJ�EHUFHFHUDQ��'HQJDQ�GHPLNLDQ�VHFDUD�

RWRPDWLV� SHQLQJNDWDQ� NXDOLWDV� SHOD\DQDQ� \DQJ�

GLLQJLQNDQ� WLGDN� DNDQ� WHUFDSDL�� .XUDQJQ\D�

LQWHUDNVL� DQWDUD� VDOHV� PDUNHWWLQJ� GDQ� FXVWRPHU�

VHUWD�NHWHUEDWDVDQ�ZDNWX�PHQMDGL�NHQGDOD�XWDPD���

8QWXN� LWX� SHUOX� DGD� FDUD� ODLQ� \DQJ� GDSDW�

PHQDQJDQL� NRQGLVL� WDGL�� 6DODK� VDWXQ\D� SHUOX�

GLEXDWQ\D� VHEXDK� VLVWHP� \DQJ� GDSDW�
PHQJDNRPRGLU� GDODP� NHJLDWDQ� SHOD\DQDQ�

FXVWRPHU� EDLN� VHFDUD� RIIOLQH� \DLWX� FXVWRPHU�

GDWDQJ� ODQJVXQJ� NH� NDQWRU� XQWXN� PHODNXNDQ�

SURVHV� SHPHVDQDQ�� PHQJLVL� IRUPXOLU� VHUWD�

PHODNXNDQ�WUDQVDNVL�SHPED\DUDQ��DWDX�SHOD\DQDQ�

VHFDUD� RQOLQH� \DLWX� GHQJDQ� PHPDQIDDWNDQ�

WHNQRORJL� MDULQJDQ� LQWHUQHW�� 3HOD\DQDQ� \DQJ�

PHQJJXQDNDQ� WHNQRORJL� LQWHUQHW� LQL� GDSDW�

PHPXGDKNDQ� GDODP� PHODNXNDQ� SHQJLVLDQ�

IRUPXOLU� SHOD\DQDQ� \DQJ� GDSDW� GLODNXNDQ� ROHK�
6DOHV�0DUNHWWLQJ� DWDX� ROHK� FXVWRPHU� MXJD�� -DGL�

VDODK� VDWX� XQVXU� XWDPD� \DQJ� KDUXV� DGD� GDODP�

SHOD\DQDQ�PHQJJXQDNDQ� LQWHUQHW� DGDODK� DGDQ\D�
LQWHUDNVL� DQWDUD� VDOHV� PDUNHWWLQJ� GHQJDQ�

FXVWRPHU��'DODP�LQWHUDNVL�LQL��FXVWRPHU�PDXSXQ�
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FDORQ�FXVWRPHU�ELVD�EHUWDQ\D�ODQJVXQJ�PHQJHQDL�

IDVLOLWDV� PDXSXQ� \DQJ� ODLQQ\D� NHSDGD� VWDII�

SHOD\DQDQ�WDQSD�KDUXV�GDWDQJ�NH�ORNDVL�SHOD\DQDQ�
\DLWX�ELVD�GLODNXNDQ�VHFDUD�RQOLQH��

'DODP� SHPEXDWDQ� 6LVWHP� )RUPXOLU�

3HOD\DQDQ� .HGXNDDQ� 2QOLQH� LQL� PHWRGH� \DQJ�
GLJXQDNDQ� GDODP� SHQJHPEDQJDQQ\D� DGDODK�

PHWRGH�:HE�%DVHG�(QJLQHHULQJ��NDUHQD�PHPLOLNL�

NHOHELKDQ�DWDX�NHXQJJXODQ�GLEDQGLQJNDQ�PRGHO�

PRGHO�ODLQQ\D��GHQJDQ�PHWRGH�LQL�PHQJKDVLONDQ�

VLVWHP�\DQJ�HILVLHQ�GDQ�OHELK�PXGDK�WHUNRQWURO��

�

5XPXVDQ�0DVDODK�

$GDSXQ� PDVDODK� \DQJ� DNDQ� GLEDKDV�

SHQXOLV� SHQHOLWLDQ� GDODP� SHPEXDWDQ� WHVLV� LQL�
DGDODK�VHEDJDL�EHULNXW��

���%DJDLPDQD�PHODNXNDQ�SHUDQFDQJDQ�XQWXN�

PHPEDQJDQ� 6LVWHP� )RUPXOLU� 3HOD\DQDQ�
.HGXNDDQ�2QOLQH�\DQJ�GDSDW�PHPXGDKNDQ�

WUDQVDNVL�GDQ�RSHUDVLRQDO��

���%DJDLPDQD� PHPEDQJXQ� VLVWHP�
SHQ\LPSDQDQ� GDWD� \DQJ� GDSDW� PHQJRODK�

GDWD� VXSD\D� WLGDN� EHUFHFHUDQ� GDQ� WLGDN�

WHUMDGL�NHKLODQJDQ�GDWD��

���%DJDLPDQD�PHPEDQJXQ� VLVWHP� \DQJ�ELVD�

PHPEXDW�ODSRUDQ�EXODQDQ�PDXSXQ�ODSRUDQ�

WDKXQDQ��

�

%DWDVDQ�0DVDODK�

'DODP� SHQXOLVDQ� WHVLV� LQL�� SHQXOLV�
PHPEDWDVL� PDVDODK� \DQJ� DNDQ� SHQXOLV� EDKDV��

\DLWX�VHEDJDL�EHULNXW���

� 6LVWHP�\DQJ�GLEDKDV�GDODP�SHQXOLVDQ�WHVLV�
LQL� DGDODK� 6LVWHP� )RUPXOLU� 3HOD\DQDQ�

.HGXNDDQ�2QOLQH�\DQJ�EHUEDVLV�ZHE��

� 6LVWHP� LQL� GLEXDW� PHQJJXQDNDQ� EDKDVD�

SHPURJUDPDQ� +70/� GDQ� 3+3� VHUWD�

0\64/� VHEDJDL� WHPSDW� SHQ\LPSDQDQ�

GDWDEDVHQ\D��

�0HWRGH� SHQJHPEDQJDQ� \DQJ� GLJXQDNDQ�

GDODP� SHUDQFDQJDQ� 6LVWHP� )RUPXOLU�

3HOD\DQDQ� .HGXNDDQ� 2QOLQH� LQL� DGDODK�
0HWRGH�:HE�%DVH�(QJLQHHULQJ��

�

7XMXDQ�

7XMXDQ� \DQJ� LQJLQ� GLFDSDL� GL� GDODP�

SHQXOLVDQ�WHVLV�LQL�DGDODK�VHEDJDL�EHULNXW���

���8QWXN� PHQJHWDKXL� VLVWHP� \DQJ� EHUMDODQ�
VDDW� LQL� WHQWDQJ� SHOD\DQDQ� NHGXNDDQ� GL�

5XPDK�'XND�$EDGL���

���8QWXN� PHPEDQJXQ� VHEXDK� 6LVWHP�

)RUPXOLU� 3HOD\DQDQ� .HGXNDDQ� 2QOLQH�

\DQJ� GLQDPLV� DJDU� PHPSHUPXGDK� GDODP�

PHODNVDQDNDQ� NHJLDWDQ� SHOD\DQDQ�

WHUKDGDS� FXVWRPHU� GDQ� PHPXGDKNDQ�

GDODP�PHODNXNDQ�PDQDMHPHQ�GDWDEDVH��

�
0DQIDDW�

3HQHOLWLDQ� LQL� GLKDUDSNDQ� DNDQ�

PHPEHULNDQ� PDQIDDW� \DQJ� EDLN� XQWXN� SHQXOLV��
SHUXVDKDDQ�PDXSXQ�DNDGHPLV���

D�� %DJL�SHQXOLV�

0HQDPEDK� ZDZDVDQ�� SHQJDODPDQ� GDQ�

NUHDWLYLWDV� SHQXOLV� GDODP� SHPEHODMDUDQ�

PHQJHQDL� WHNQLN� PHQGHVDLQ�� PHQJHOROD�

GDQ� PHQJHPEDQJNDQ� ZHEVLWH� VHKLQJJD�

GDSDW� PHQJHWDKXL� VDPSDL� GLPDQD�

NHPDPSXDQ�SHQXOLV�GDODP�PHQ\HUDS�LOPX�

SHQJHWDKXDQ� \DQJ� GLSHUROHK� GDODP�
SHUNXOLDKDQ��

E�� %DJL�SHUXVDKDDQ�

x� 'LKDUDSNDQ� GDSDW� PHPEHULNDQ� VROXVL�

GDQ� NHPXGDKDQ� \DQJ� WHUVDML� GL� GDODP�

VDWX� VLVWHP� GDQ� GDSDW� PHPEHULNDQ�

SHQLQJNDWDQ� SHOD\DQDQ� XQWXN� PHQMDGL�

OHELK�EDLN�ODJL��

x� 6HEDJDL� PDVXNDQ�� PHPEHULNDQ�

VXPEDQJDQ� SHPLNLUDQ� GDQ�

SHUWLPEDQJDQ� XQWXN� PHQJRSWLPDONDQ�

WXMXDQ� SHUXVDKDDQ� GDODP�

PHQ\HOHVDLNDQ� PDVDODK� VHKLQJJD�
PHPEHULNDQ�DFXDQ�\DQJ�EDLN��

F�� %DJL�$NDGHPLN�

'LKDUDSNDQ�SHQHOLWLDQ�\DQJ�WHODK�GLEXDW�LQL�

GDSDW�GLMDGLNDQ�UXMXNDQ�EDJL�SHQHOLWL�\DQJ�

ODLQ� GDODP� PHQJHPEDQJNDQ�

SHQJHWDKXDQQ\D�� GDQ� EHUJXQD� MXJD� XQWXN�

PHQMDGL� UHIHUHQVL� EDJL� PDKDVLVZD� \DQJ�

PHODNXNDQ� NDMLDQ� WHUKDGDS� SHPEDQJXQDQ�

VLVWHP� DSOLNDVL� WHUNDLW� WUDQVDNVL� MXDO� EHOL�

GDQ�LQYHQWDULVDVL��
�

��� /$1'$6$1�7(25,�

3HQJHUWLDQ�3HQMXDODQ�

3HQMXDODQ� DGDODK� VHEXDK� XVDKD� DWDX�

ODQJNDK� NRQNULW� \DQJ� GLODNXNDQ� XQWXN�

PHPLQGDKNDQ� VXDWX� SURGXN�� EDLN� LWX� EHUXSD�

EDUDQJ�DWDX�MDVD��GDUL�SURGXVHQ�NHSDGD�NRQVXPHQ�

VHEDJDL� VDVDUDQQ\D�� 7XMXDQ� XWDPD� SHQMXDODQ�

\DLWX� PHQGDWDQJNDQ� NHXQWXQJDQ� DWDX� ODED� GDUL�

SURGXN�DWDX�EDUDQJ�\DQJ�GLKDVLONDQ�SURGXVHQQ\D�

GHQJDQ� SHQJHORODDQ� \DQJ� EDLN�� 'DODP�

SHODNVDQDDQQ\D��SHQMXDODQ�VHQGLUL�WDN�DNDQ�GDSDW�
GLODNXNDQ� WDQSD� DGDQ\D� SHODNX� \DQJ� EHNHUMD�

GLGDODPQ\D�VHSHUWL�DJHQ��SHGDQJDQJ��GDQ�WHQDJD�

SHPDVDUDQ��
�

3HQJHUWLDQ�)RUPXOLU�



� � � ,661�����������

-851$/�,1)250$7,.$�81,9(56,7$6�3$08/$1*� ����

9RO�����1R�����-XQL������

)RUPXOLU� DGDODK� OHPEDUDQ� NDUWX�NHUWDV�

GHQJDQ�XNXUDQ�WHUWHQWX�\DQJ�GLGDODPQ\D�WHUGDSDW�

GDWD�LQIRUPDVL� \DQJ� EHUVLIDW� WHWDS�� GDQ� MXJD�
EDJLDQ�ODLQ�\DQJ�GLLVL�GHQJDQ�EDJLDQ�\DQJ�WLGDN�

WHWDS�

'DODP� KDO� $GPLQLVWUDVL� GDQ� .HXDQJDQ�
3HUXVDKDDQ��IRUPXOLU�EHUIXQJVL�VHEDJDL�GRNXPHQ�

\DQJ�PHPLOLNL�NHNXDWDQ�XQWXN�PHPEDQWX�SLKDN�

SLKDN�\DQJ�WHUOLEDW�GDODP�PHQHWDSNDQ�WDQJJXQJ�

MDZDE�GDQ�PHUHNDP�WUDQVDNVL�ELVQLV�SHUXVDKDDQ��

�

3HQJHUWLDQ�3HOD\DQDQ�

3HOD\DQDQ�PHQXUXW� .DPXV� %HVDU� %DKDVD�

,QGRQHVLD� �.%%,�� DGDODK� VHEDJDL� VXDWX� XVDKD�

XQWXN�PHPEDQWX�PHQ\LDSNDQ�DWDX�PHQJXUXV�DSD�
\DQJ�GLSHUOXNDQ�RUDQJ�ODLQ��6HGDQJNDQ�PHQXUXW�

0RHQLU� ������ �� ���� SHOD\DQDQ� DGDODK� NHJLDWDQ�

\DQJ�GLODNXNDQ�ROHK�VHVHRUDQJ�DWDX�VHNHORPSRN�
RUDQJ� GHQJDQ� ODQGDVDQ� IDNWRU� PDWHUL� PHODOXL�

VLVWHP�� SURVHGXU� GDQ� PHWRGH� WHUWHQWX� GDODP�

UDQJND�XVDKD�PHPHQXKL�NHSHQWLQJDQ�RUDQJ�ODLQ�
VHVXDL�GHQJDQ�KDNQ\D��

�

3HQJHUWLDQ�$UVLS�

3HQJHUWLDQ�DUVLS�EXNDQ�KDQ\D�EHUDUWL�NHUWDV�

VDMD��WHWDSL�GDSDW�EHUDUWL�QDVNDK��EXNX��IRWR��ILOP��

PLNUR�ILOP��UHNDPDQ�VXDUD��JDPEDU�SHWD��JDPEDU�

EDJDQ�GDQ�GRNXPHQ�GRNXPHQ�ODLQ�GDODP�VHJDOD�

PDFDP�EHQWXN�GDQ�VLIDWQ\D��DVOL�DWDX�VDOLQDQ�VHUWD�

GHQJDQ�VHJDOD�PDFDP�EHQWXN�GDQ�FLSWDDQQ\D��GDQ�
\DQJ� GLKDVLONDQ� DWDX� GLWHULPD� ROHK� VHVXDWX�

RUJDQLVDVL�EDGDQ�� VHEDJDL� EXNWL� GDUL� WXMXDQ�

RUJDQLVDVL�� IXQJVL�� SURVHGXU� SHNHUMDDQ�� DWDX�
NHJLDWDQ� SHPHULQWDK� ODLQQ\D� DWDX� NDUHQD�

SHQWLQJQ\D� LQIRUPDVL� \DQJ� WHUNDQGXQJ�

GLGDODPQ\D��6HGDUPD\DQWL���������

�

3HQJHUWLDQ�:HE�(QJLQHHULQJ�

6HEXDK�DSOLNDVL�ZHE�DGDODK�VHEXDK�VLVWHP�

SHUDQJNDW� OXQDN� EHUGDVDUNDQ� WHNQRORJL� GDQ�

VWDQGDU�GDUL�:RUOG�:LGH�:HE�&RQVRUWLXP��:�&��

VHSHUWL� NRQWHQ� GDQ� OD\DQDQ�PHODOXL� DQWDU� PXND�
SHQJJXQD�EURZVHU�ZHE��:HE�HQJLQHHULQJ�DGDODK�

SHQHUDSDQ� VLVWHPDWLV�GDQ�NXDQWLWDWLI� SHQGHNDWDQ�

�NRQVHS��PHWRGH��WHNQLN��DODW��XQWXN�ELD\D�HIHNWLI�
DQDOLVD� NHEXWXKDQ�� GHVDLQ�� LPSOHPHQWDVL��

SHQJXMLDQ�� SHQJRSHUDVLDQ�� GDQ� SHPHOLKDUDDQ�

EHUNXDOLWDV�DSOLNDVL�ZHE���
:HE� (QJLQHHULQJ� DGDODK� VXDWX� PRGHO�

UHND\DVD�SHUDQJNDW�OXQDN�\DQJ�GLJXQDNDQ�XQWXN�

SHQJHPEDQJDQ� DSOLNDVL�DSOLNDVL� ZHE� \DQJ�

EHUNXDOLWDV� WLQJJL� \DQJ� PHPLOLNL� NRQVHS� GDQ�

SULQVLS�PHQGDVDU�GDUL� UHND\DVD�SHUDQJNDW� OXQDN�

�VRIWZDUH�HQJLQHHULQJ���

�

��� 0(72'(�3(1(/,7,$1�

0HWRGH�3HQJHPEDQJDQ�6LVWHP�

8QWXN� SHQJHPEDQJDQ� VLVWHP� )RUPXOLU�
3HOD\DQDQ� NHGXNDDQ� RQOLQH� LQL� � PHWRGH�

SHQJHPEDQJDQQ\D� PHQJJXQDNDQ� PHWRGH� ZHE�

HQJLQHHULQJ��NDUHQD�PHWRGH� LQL�PHPEHULNDQ� LGH�
EDJL� SHQXOLV� PDXSXQ� XVHU� WHQWDQJ� FDUD� VLVWHP�

DNDQ� EHUIXQJVL� GDQ� \DQJ� DNDQ� GLNHPEDQJNDQ��

0HWRGH� ZHE� HQJLQHHULQJ� WHUGDSDW� �� �� OLPD� ��

WDKDSDQ� XQWXN� GDSDW� PHQJHPEDQJNDQ� VXDWX�

SHUDQJNDW�OXQDN�VHSHUWL�JDPEDU�GLEDZDK�LQL���

�

�
*DPEDU�����7DKDSDQ�WDKDSDQ�3URVHV�:HE�

(QJLQHHULQJ�
�

7DKDSDQ�WHUVHEXW�DQWDUD�ODLQ���

��� &XVWRPHU�FRPPXQLFDWLRQ�
.RPXQLNDVL� GDODP� KDO� LQL� WHUXWDPD�

WHUNRQVHQWUDVL� SDGD� �� KDO�� DQDOLVD� ELVQLV�

GDQ� SHUXPXVDQ�� $QDOLVD� ELVQLV� DNDQ�
PHQGHILQLVLNDQ�KDO�KDO�DSD�VDMD�\DQJ�DNDQ�

WHUPXDW� GL� GDODP� DSOLNDVL�ZHE�� PLVDOQ\D�

SHQJJXQD� ZHE� \DQJ� DNDQ� GLEDQJXQ��

SHUXEDKDQ� SRWHQVLDO� GDODP� OLQJNXQJDQ�

ELVQLV�� LQWHJUDVL� DQWDUD� ZHE� \DQJ� DNDQ�

GLEDQJXQ�GHQJDQ�VLWXDVL�ELVQLV�SHUXVDKDDQ��
PDXSXQ�GDWDEDVH�SHUXVDKDDQ��3HUXPXVDQ�

DGDODK� SHQJXPSXODQ� LQIRUPDVL� WHQWDQJ�

KDO�KDO�\DQJ�DNDQ�GLPXDW�GDODP�ZHE�\DQJ�
PHOLEDWNDQ�VHPXD�FDORQ�SHQJJXQD��

��� 3ODQQLQJ�

3HUHQFDQDDQ� SUR\HN� SHQJHPEDQJDQ�
DSOLNDVL� ZHE� NHPXGLDQ� GLWHQWXNDQ��

SHUHQFDQDDQ�DNDQ�WHUGLUL�GDUL�SHQGHILQLVLDQ�

SHNHUMDDQ�GDQ�WDUJHW�ZDNWX�DWDV�SHNHUMDDQ�

PDXSXQ� VXE� SHNHUMDDQ� \DQJ� GLWHQWXNDQ�

WHUVHEXW��

��� 0RGHOLQJ��

7XMXDQ� GDUL� DNWLYLWDV� LQL� DGDODK� XQWXN�

PHQMHODVNDQ�KDO�KDO�DSD�VDMD�\DQJ�PHPDQJ�

GLSHUOXNDQ���GLEXWXKNDQ�SDGD�DSOLNDVL�\DQJ�
DNDQ�GLEDQJXQ�GDQ�VROXVL�\DQJ�GLWDZDUNDQ�

\DQJ�GLKDUDSNDQ�GDSDW�PHQMDZDE�DSD�\DQJ�
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WHUVLUDW� GDUL� KDVLO�KDVLO� DQDOLVD� GDQ�

SHQJXPSXODQ�GDWD��

��� &RQVWUXFWLRQ�
3HPEDQJXQDQ� DSOLNDVL� ZHE� PHPDGXNDQ�

DQWDUD� SHUNHPEDQJDQ� WHNQRORJL� GHQJDQ�

WRROV�SHQJHPEDQJDQ�ZHE� \DQJ� WHODK� DGD��
DUWLQ\D�PHPLOLK� WRROV�\DQJ�HIHNWLI�QDPXQ�

WHWDS� GDSDW� PHQ\HVXDLNDQ� GHQJDQ�

WHNQRORJL�\DQJ�EHUNHPEDQJ�VDDW�LQL����

��� 'HSOR\PHQW�

$SOLNDVL� ZHE� GLFLSWDNDQ� XQWXN� GDSDW�

EHUJXQD� EDJL� NHEXWXKDQ� SHNHUMDDQ�� GDSDW�

GLRSHUDVLNDQ�ROHK�HQG�XVHU��GDQ�NHPXGLDQ�

GLODNXNDQ� HYDOXDVL� VHFDUD� EHUNDOD��

PHPEHUL� PDVXNDQ�PDVXNDQ� NHSDGD� WHDP�
SHQJHPEDQJ�GDQ�DSDELOD�GLSHUOXNDQ�DNDQ�

GLODNXNDQ� PRGLILNDVL� SDGD� DSOLNDVL� ZHE�

WHUVHEXW�� $ODVDQ� SHQ\XVXQ� PHQJJXQDNDQ�
PHWRGH� ZHE� HQJLQHHULQJ� LQL�� NDUHQD�

PHWRGH� LQL� FXNXS� HIHNWLI� VHEDJDL�

SDUDGLJPD� GDODP� UHND\DVD� SHUDQJNDW�
OXQDN��NDUHQD�PHQGDSDWNDQ�NHEXWXKDQ�GDQ�

DWXUDQ� \DQJ� MHODV� \DQJ� GLVHWXMXL� ROHK�

SHODQJJDQ�� GDODP� SHPEXDWDQ� SHUDQJNDW�

OXQDN� ELVD� GLODNXNDQ� VHFDUD� FHSDW� GDQ�

PHPXQJNLQNDQ� XQWXN� PHUXEDK� NHPEDOL�

SHUDQJNDW� OXQDN� DJDU� VHVXDL� GHQJDQ�

NHEXWXKDQ�SHODQJJDQ��

�

��� +$6,/�'$1�3(0%$+$6$1�

8VH�&DVH�'LDJUDP�

�

�
*DPEDU������8VH�&DVH�'LDJUDP�

�

$FWLYLW\�'LDJUDP�6DOHV�

�
*DPEDU������$FWLYLW\�'LDJUDP�6DOHV�

�

$FWLYLW\�'LDJUDP�$GPLQ�

�

�
*DPEDU������$YWLYLW\�'LDJUDP�$GPLQ�

&ODVV�'LDJUDP�

�



� � � ,661�����������

-851$/�,1)250$7,.$�81,9(56,7$6�3$08/$1*� ����

9RO�����1R�����-XQL������

�
*DPEDU������&ODVV�'LDJUDP�

�
+DODPDQ�/RJLQ�

�

�
*DPEDU������+DODPDQ�/RJLQ�6LVWHP�

�

+DODPDQ�'DVKERDUG�

�

�
*DPEDU������+DODPDQ�'DVKERDUG�

�
+DODPDQ�%RRNLQJ�

�

�
*DPEDU������+DODPDQ�%RRNLQJ�

�

+DODPDQ�0HPLOLK�3DNHW�.HGXNDDQ�

�

�
*DPEDU� ����� +DODPDQ� 0HPLOLK� 3DNHW�

.HGXNDDQ�

�

+DODPDQ�7UDQVDNVL�3HPED\DUDQ�

�

�
*DPEDU� ����� +DODPDQ� 7UDQVDNVL�

3HPED\DUDQ�

�

+DODPDQ�&HWDN�)DNWXU�

�

�
*DPEDU������+DODPDQ�&HWDN�)DNWXU�

�

��� .(6,038/$1�

'DUL�KDVLO�DQDOLVLV�GDQ�SHPEDKDVDQ��GDSDW�

GLVLPSXONDQ�VHEDJDL�EHULNXW���

���'HQJDQ� DGDQ\D� 6LVWHP� )RUPXOLU�

3HOD\DQDQ� .HGXNDDQ� 2QOLQH� LQL� PDND�

PHPXGDKNDQ� GDODP� SURVHV� SHPHVDQDQ�

UXDQJDQ�GDQ�PHPXGDKNDQ�GDODP�WUDQVDNVL�

SHPED\DUDQ�� NDUHQD� WLGDN� SHUOX� PHQXOLV�

VHFDUD� PDQXDO� PHQJHQDL� EXNWL�

SHPED\DUDQQ\D��
���'HQJDQ� DGDQ\D� 6LVWHP� )RUPXOLU�

3HOD\DQDQ� .HGXNDDQ� 2QOLQH� LQL� GDSDW�

PHQJXUDQJL� WHUMDGLQ\D� NHKLODQJDQ� GDWD��
NDUHQD� VXGDK� PHQJJXQDNDQ� VLVWHP�

GDWDEDVH�� MDGL� GDWD� WHUVLPSDQ� GL� GDODP�

NRPSXWHU�VHUYHU�GHQJDQ�DPDQ�GDQ�GDSDW�GL�
EDFNXS� VHZDNWX�ZDNWX� VHVXDL� NHLQJLQDQ��

VHUWD�VLVWHP�LQL�GDSDW�PHQLQJNDWNDQ�NLQHUMD�

NDU\DZDQ� WHUXWDPD� SDGD� GLYLVL� VDOHV� GDQ�



� � � ,661�����������

-851$/�,1)250$7,.$�81,9(56,7$6�3$08/$1*� ����

9RO�����1R�����-XQL������

PDUNHWLQJ� GDODP� PHODNXNDQ� SHOD\DQDQ�

WHUKDGDS�SHODQJJDQ�

���'HQJDQ� DGDQ\D� 6LVWHP� )RUPXOLU�

3HOD\DQDQ� .HGXNDDQ� 2QOLQH� LQL�� GDODP�
SHPEXDWDQ� ODSRUDQ� ELVD� OHELK� FHSDW� GDUL�

VHEHOXPQ\D�\DQJ�ELDVDQ\D�PHPEXWXKNDQ�

ZDNWX� EHU� MDP�MDP� VDDW� PHODNXNDQ�

UHNDSLWXODVL�� VHNDUDQJ� KDQ\D� ELVD�

PHPHUOXNDQ�ZDNWX�EHEHUDSD�PHQLW�VDMD��

�
��� 6$5$1�

6DUDQ�\DQJ�GLKDVLONDQ�XQWXN�PHQLQJNDWNDQ�

NHEHUKDVLODQ� VLVWHP�� XQWXN� SHQHOLWL� VHODQMXWQ\D�
DGDODK���

D�� 'LSHUOXNDQ�DGDQ\D� SHQJHPEDQJDQ�SURVHV�

ELVQLV� PHQJHQDL� SHUKLWXQJDQ� ODED�� UXJL�
�NHXQWXQJDQ� GDUL� KDVLO� SHQMXDODQ�

SDNHW�SURGXN��XQWXN�VHWLDS�EXODQQ\D��

E�� 'LKDUDSNDQ� DGDQ\D� SHQJHPEDQJDQ� OHELK�

ODQMXW�PHQJHQDL�VLVWHP�IRUPXOLU�SHOD\DQDQ�

LQL� VXSD\D� SHODQJJDQ� MXJD� ELVD� ODQJVXQJ�

RUGHU� SHPHVDQDQ� YLD� JDGJHW� PDVLQJ�

PDVLQJ�\DLWX�EHUXSD�DSOLNDVL�DQGURLG��

�

'$)7$5�3867$.$�
$GLW\D�� $�1�� ������ -DJR� 3+3� 	� 0\64/�� %HNDVL��

'XQLD�.RPSXWHU��

$QZDU�� ������ 3DQGXDQ�0HQJXDVDL� 3+3�	�0\64/��

-DNDUWD���0HGLD�.LWD���

&KULVWLDQWR�� 9��� ,� 0DGH� :LU\DQD�� ������ 3HQJDQWDU�

0DQDMHPHQ�3UR\HN�%HUEDVLV� ,QWHUQHW��-DNDUWD��

37��(OH[�0HGLD�.RPSXWLQGR���

)DWKDQV\DK��������%DVLV�'DWD��%DQGXQJ��,QIRUPDWLND���

+DU\DGL�� +HQGL�� ������ $GPLQLVWUDVL� 3HUNDQWRUDQ�

XQWXN�0DQDMHU�GDQ�6WDI��-DNDUWD��9LVL�0HGLD���

-RJL\DQWR�� +�0�� ������ $QDOLVLV� GDQ� 'HVDLQ� 6LVWHP�

,QIRUPDVL� �� 3HQGHNDWDQ�7HUVWUXNWXU� 7HRUL� GDQ�

3UDNWHN� $SOLNDVL� %LVQLV�� <RJ\DNDUWD�� $QGL�

2IIVHW���

.DGLU��$��������0HPEXDW�$SOLNDVL�:(%�GHQJDQ�3+3�

��'DWDEDVH�0\64/��<RJ\DNDUWD���$QGL��

.DGLU�� $�� ������ 3HQJHQDODQ� 6LVWHP� ,QIRUPDVL��

<RJ\DNDUWD��$QGL�2IIVHW���

.XVULQL�� ������6WUDWHJL�3HUDQFDQJDQ�GDQ�3HQJRODKDQ�

%DVLV�'DWD��<RJ\DNDUWD���$QGL�2IIVHW���

2NWDYLDQ�� 'LDU� 3XML�� ������ 0HQMDGL� 3URJUDPPHU�

-HPSRODQ� 0HQJJXQDNDQ� 3+3�� <RJ\DNDUWD� ��

0HGLDNRP���

5DVXO�� -XKDULV�� ������ 7HNQRORJL� ,QIRUPDVL� GDQ�

.RPXQLNDVL��-DNDUWD��4XDGUD���

6HGDUPD\DQWL�� ������ 7DWD� .HDUVLSDQ� GHQJDQ�

0HPDQIDDWNDQ� 7HNQRORJL� 0RGHUQ�� %DQGXQJ��

0DQGDU�0DMX��

6XWDEUL�� 7�� ������ .RQVHS� 6LVWHP� ,QIRUPDVL��

<RJ\DNDUWD��$QGL�3XEOLVKHU��

6\DXNDQL�� 0XKDPPDG�� ������ 0HQJHOROD� 'DWD� SDGD�

0\64/�6HUYHU�0XQJJXQDNDQ�9LVXDO�)R[3UR���

-DNDUWD���37��(OH[�0HGLD�.RPSXWLQGR���

�

�

�


