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���� /DWDU�%HODNDQJ

'HSDUWHPHQ�,QMHFWLRQ 37��6LQDU�0DVDQGD�,QGXVWUL�PHPSURGXNVL�.RPSRQHQ�

6HSDWX� VHEDJDL�DNVHVRULV� VHSDWX� VHSHUWL�8SSHU��+HHO��2XWVROH��7RH�&DS��(\HVWD\�

0LGVROH�� GDQ� ODLQ�ODLQ�� 3DGD� VDDW� NRQVXPHQ� PHODNXNDQ� RUGHU� GHQJDQ� SLKDN�

0DUNHWLQJ PDVLQJ�PDVLQJ�NRQVXPHQ�PHPLOLNL KDN�XQWXN�PHQJHWDKXL�VSHVLILNDVL�

GDUL�SURGXN�\DQJ�NRQVXPHQ�EHOL�GDUL�PXODL�+DUJD��PDWHULDO�\DQJ�GLJXQDNDQ��GDQ�

NXDQWLWDV GDUL� SURGXN� WHUVHEXW�� +DUJD� \DQJ� GLNHOXDUNDQ� GL� VHVXDLNDQ� GHQJDQ�

SHQJJXQDDQ�PDWHULDO�\DQJ�DNDQ�GLSDNDL�GDQ�VWDQGDU�SURGXN�\DQJ�VXGDK�DGD��3DGD�

VHWLDS� SURGXN� GLODNXNDQ� SHQJHWHVDQ� GDQ� NRVXPHQ� EHUKDN� PHQHULPD� LQIRUPDVL�

PHQJHQDL�KDVLO� WHV�SURGXN��6HEHOXP�VDPSDL�GL� WDQJDQ�NRQVXPHQ��PDQDMHU�KDUXV�

PHQJHWDKXL�WHUOHELK�GDKXOX�XQWXN�GL�VHWXMXL�ROHK�PDQDMHU�� +DVLO�GDUL�XML�WHV�\DQJ�

PHQHQWXNDQ� NXDOLWDV� SURGXN�� VHMDXK� PDQD� SURGXN� PHPHQXKL� VSHVLILNDVL�

VSHVLILNDVLQ\D��'HZL�	�3UDERZR���������

6HEHOXP� LQIURUPDVL� KDVLO� WHV� SURGXN� GLVDPSDLNDQ� NHSDGD� PDQDMHU�� VWDI�

ODERODWRULXP� KDUXV� PHPEXDW� ODSRUDQ� \DQJ� PHQ\DQJNXW� VSHVLILNDVL� GDUL� SURGXN�

WHUVHEXW� GDQ� GLFHWDN� DJDU� ELVD� GLVDPSDLNDQ� NHSDGD� PDQDMHU� 1DPXQ� SDGD� VDDW�

PDQDMHU�VHGDQJ�WLGDN�DGD�GLUXDQJDQ�PDND�VWDI�ODERODWRULXP�WLGDN�ELVD�PHPEHULNDQ�

UHSRUW VHGDQJNDQ� ODSRUDQ� PHQJHQDL� KDVLO� WHV� SURGXN� KDUXV� VHFHSDW� PXQJNLQ�

GLWHULPD� ROHK� PDQDMHU XQWXN� GLVHWXMXL� %DUXODK� NRQVXPHQ� ELVD� PHQJHWDKXL�

LQIRUPDVL PHQJHQDL�KDVLO� WHV�SURGXN� WHUVHEXW��GDQ�\DQJ�GLWHULPD�ROHK�NRQVXPHQ�

KDQ\D�VHEXDK�ODSRUDQ�\DQJ�GL�DPELO�JDPEDU�PHODOXL�NDPHUD�KDQGSKRQH�GDQ�GLNLULP�

PHODOXL PHGLD�SHQ\DPSDLDQ�VHSHUWL�ZKDWVXS��WHOHJUDP�GDQ�ODLQQ\D��.RQVXPHQ�ELVD�

PHQGDSDWNDQ�KDVLO�WHV�SURGXN�VHFDUD EHQWXN�ILVLN�QDPXQ PHPEXWXKNDQ�ZDNWX�\DQJ�

FXNXS�ODPD�ODJL�

0HNDQLVPH SURVHV� SHODSRUDQ� KDVLO� 7HVW� 3URGXN�� EDQ\DN� NHOHPDKDQ� \DQJ�

GLUDVDNDQ�ROHK� VWDI� � ODERUDWRULXP�37��6LQDU�0DVDQGD� ,QGXVWUL��/DSRUDQ�KDVLO� WHV�

SURGXN�KDUXV�GLFHWDN�VHKLQJJD�PHPHUOXNDQ�EDQ\DN�NHUWDV���MLND�DGD�NHVDODKDQ�VDDW�

SHQJLQSXWDQ�GDWD�PDND�VWDI� WHUVHEXW�DNDQ�PHQFDUL�FDWDWDQ�\DQJ�DGD�GL�HF[HO�GDQ�

PHUXEDKQ\D� GHQJDQ� \DQJ� EHQDU�� VDDW� GLODNXNDQ� SHQFDULDQ� XODQJ� GDWD�PHPDNDQ�
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ZDNWX�\DQJ� ODPD��EHOXP�DGDQ\D�GDWDEDVH�\DQJ�PDPSX�PHQDPSXQJ�GDQ�EDFNXS

GDWD� KDO� WHUVHEXW� PHPEXDW� NXUDQJ� HIHNWLI� GDODP� SHQ\LPSDQDQ� GDWD�� GDWD� \DQJ�

GLVLPSDQ�DNDQ�OHELK�UHQWDQ�WHUKDGDS�SHQ\DODKJXQDDQ��DWDX��GLPDQLSXODVL�ROHK�SLKDN�

HNVWHUQDO�NDUQD�EHOXP�DGDQ\D�VLVWHP�NHDPDQDQ�\DQJ�PHPEDWDVL�DNVHV�SHQJJXQD�

%HUGDVDUNDQ�XUDLDQ�GLDWDV��PDND�VDQJDWODK�FRFRN�GLEXDW�VHEXDK�PHGLD�\DQJ�

PHPSHUPXGDK� SURVHV� SHODSRUDQ� KDVLO� WHV� VHKLQJJD� SHUOX� GLODNXNDQ� SHQHOLWLDQ�

GHQJDQ� MXGXO�� ³5$1&$1*� %$1*81� 6,67(0� ,1)250$6,� 021,725,1*

+$6,/� 7(6� 352'8. %(5%$6,6� :(%� 5(3216,9( 3$'$� 37�� 6,1$5�

0$6$1'$�,1'8675,´�

���� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ�XUDLDQ�ODWDU�EHODNDQJ�PDVDODK�\DQJ�WHODK�GLMHODVNDQ�PDND�GDSDW�

GL�LGHQWLILNDVLNDQ�SHUPDVDODKDQ�VHEDJDL�EHULNXW�

�� %DJDLPDQD�PHQGHWHNVL�LQIRUPDVL�KDVLO�WHV�SURGXN�VHFDUD�MDUDN�MDXK"

�� %DJDLPDQD FDUDQ\D LQIRUPDVL�KDVLO� WHV�SURGXN�GDSDW�GLNHWDKXL�ROHK�PDQDMHU�

GDQ�NRQVXPHQ NDSDQ�VDMD�GDQ�GLPDQD�VDMD"

�� %DJDLPDQD�FDUDQ\D�DJDU�LQIRUPDVL PHQJHQDL KDVLO�WHV�SURGXN�GLWHULPD�GHQJDQ�

FHSDW�ROHK�PDQDMHU"

���� 7XMXDQ�7XJDV $NKLU

$GDSXQ�7XMXDQ�\DQJ�LQJLQ�GLFDSDL�GDODP�SHQHOLWLDQ�LQL�DGDODK�

�� 0HPEXDW�VLVWHP�LQIRUPDVL�\DQJ�DNDQ�PHQMDGL�WRROV XQWXN�SHODSRUDQ�KDVLO�WHV�

SURGXN�\DQJ�GDSDW�GLODNXNDQ�VHFDUD�MDUDN�MDXK�

�� 0HUDQFDQJ� GDQ�PHPEDQJXQ� VLVWHP� LQIRUPDVL� DJDU� PDQDMHU� PXGDK� GDODP�

PHQJHWDKXL�KDVLO�WHV�SURGXN�

�� 0HUDQFDQJ�GDQ�PHPEDQJXQ�6LVWHP�,QIRUPDVL�DJDU�NRQVXPHQ OHELK�PXGDK�

VDDW�PHQJHWDKXL�NXDOLWDV�SURGXN�

���� 0DQIDDW�7XJDV�$NKLU

D� %DJL�3HUXVDKDDQ

L� 0HQMDGL�PHGLD�\DQJ�DNWXDO�XQWXN��

LL� 0HQ\DMLNDQ�LQIRUPDVL�\DQJ�OHELK�HIHNWLI XQWXN PHOLKDW�KDVLO�WHV�SURGXN�

PHPYHULILNDVL�KDVLO�WHV�SURGXN�
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E� %DJL�8QLYHUVLWDV

L� 0HPSHUOXDV� ZDZDVDQ� � GDQ� SDQGDQJDQ� PDKDVLVZD�L� MXJD� PDV\DUDNDW�

XPXP� WHUKDGDS� SURVSHN� NHPDMXDQ� WHNQRORJL� GDQ� SHUNHPEDQJDQ�

LQIRUPDVL�� VHUWD� PHPSHUPXGDK� GDQ� PHPSHUODQFDU� WHUKDGDS� SURVHV�

EHODMDU PHQJDMDU�GL�8QLYHUVLWDV�(VD�8QJJXO

���� %DWDVDQ�0DVDODK

3HPEDWDVDQ� VXDWX� PDVDODK� GLJXQDNDQ� XQWXN� PHQJKLQGDUL� DGDQ\D�

SHQ\LPSDQJDQ� PDXSXQ� SHOHEDUDQ� SRNRN� PDVDODK� DJDU� SHQHOLWLDQ� WHUVHEXW� OHELK�

WHUDUDK� GDQ� PHPXGDKNDQ� GDODP� SHPEDKDVDQ� VHKLQJJD� WXMXDQ� SHQHOLWLDQ� DNDQ�

WHUFDSDL��%HEHUDSD�EDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� +DQ\D� PHPEHULNDQ� LQIRUPDVL� KDVLO� WHV� SURGXN� NHSDGD� NRQVXPHQ��

PHPEHULNDQ�LQIRUPDVL�KDVLO�WHV�SURGXN�GDQ�GLVHWXMXL�ROHK�PDQDMHU

�� /DSRUDQ�KDVLO�WHV�SURGXN ELVD�GL�FHWDN�ROHK�.RQVXPHQ��PDQDMHU��DGPLQ��

�� 0HUDQFDQJ�GDQ�PHPEDQJXQ�VLVWHP�LQIURUPDVL�KDVLO�WHVW�SURGXN�EHUEDVLV�ZHE�

UHVSRQVLYH�PHQJJXQDNDQ�3+3��+\SHUWH[W�3UHSURFHVVRU��

���� /LQJNXS�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLODNXNDQ�SDGD�WDKDS�SHUDQFDQJDQ�VLVWHP�LQIRUPDVL��\DQJ�GDSDW�

GLJXQDNDQ� VHEDJDL� PHGLD� \DQJ� GDSDW� PHPXGDKNDQ SHQ\DPSDLDQ� LQIRUPDVL�

PHQJHQDL�KDVLO�WHV�SURGXN� 3HQHOLWLDQ�LQL�GLODNXNDQ�GL 37��6LQDU�0DVDQGD�,QGXVWUL��
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���� .HUDQJND�%HUILNLU

.HUDQJND� EHUILNLU� GLJDPEDUNDQ�SDGD�*DPEDU� ����PHQMHODVNDQ� DOXU� VLVWHP�

\DQJ� DNDQ� GLEXDW� \DLWX� VLVWHP� LQIRUPDVL� EHUEDVLV�ZHE� UHVSRQVLYH PHQJJXQDNDQ�

EDKDVD�SHPURJUDPDQ�3+3�GDQ�GDWDEDVH�0\6TO�

*DPEDU���� .HUDQJND�%HUILNLU

0HQHQWXNDQ�WRSLN�

0XODL

2E\HN�3HQHOLWLDQ 'HVDLQ�6LVWHP

,PSOHPHQWDVL

3HQXOLVDQ�/DSRUDQ

$QDOLVLV�
.HEXWXKDQ�6LVWHP

6HOHVDL(YDOXDVL�6LVWHP

3HQJXMLDQ�6LVWHP

6HVXDL"

3HQJXPSXODQ�'DWD

$QDOLVLV�
3HUPDVDODKDQ

<D

6ROXVL�3HUPDVDODKDQ

6WXGL�7HRULWLV
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%HULNXW� SHQMHODVDQ� XQWXN� NHUDQJND� EHUILNLU� SDGD� JDPEDU� ��� GLPXODL�

GHQJDQ� PHQHQWXNDQ� WRSLN�� VHWHODK� PHQGDSDWNDQ� WRSLN� GLODQMXWNDQ� GHQJDQ� VWXGL�

WHRULWLV� \DLWX GHQJDQ� FDUD�PHFDUL� UHIHUHQVL�� WDKDS� VHODQMXWQ\D� \DLWX� PHQHQWXNDQ�

RE\HN� SHQHOLWLDQ�� VHWHODK� PHQGDSDWNDQ� RE\HN� SHQHOLWLDQ� GL� LNXWL� GHQJDQ�

3HQJXPSXODQ� GDWD� �ZDZDQFDUD� GDQ� REVHUYDVL��� VHWHODK� GDWD� GLGDSDWNDQ� PDND�

GLDQDOLVLV� PHQJJXQDNDQ� PHWRGH� SLHFHV� XQWXN� PHQJHWDKXL� SHUPDVDODKDQ�

EHUGDVDUNDQ� SDUDPHWHU� \DQJ� DGD� SDGD� PHWRGH� SLHFHV�� 6HODQMXWQ\D� WDKDS�

SHQJHPEDQJDQ� VLVWHP� \DLWX� $QDOLVLV� NHEXWXKDQ�� GHVDLQ� VLVWHP�� LPSOHPHQWDVL��

SHQJXMLDQ� VLVWHP�� HYDOXDVL� VLVWHP� MLND� VHVXDL� PDND� � DNDQ� PDVXN� NHSDGD� WDKDS�

HYDOXDVL� MLND� WLGDN� PDND� DNDQ� NHPEDOL� NH� WDKDQ� LPSOHPHQWDVL�� 6HODQMXWQ\D�

PHQHQWXNDQ�VROXVL�SHUPDVDODKDQ�GDQ�GL�ODNXNDQ�SHQXOLVDQ�ODSRUDQ�SHQHOLWLDQ�GDQ�

VHOHVDL�

���� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�SHQXOLVDQ�SURSRVDO�VNULSVL�LQL�GLXUDLNDQ�GDODP����OLPD���EDE�GDQ�

LVLQ\D�DGDODK�VHEDJDL�EHULNXW��

%$%�, 3(1'$+8/8$1

'DODP� EDE� LQL� EHULVL� PHQJHQDL� EDKDVDQ� WHQWDQJ� ODWDU� EHODNDQJ��

,GHQWLILNDVL�PDVDODK��WXMXDQ�GDQ�PDQIDDW�SHQHOLWLDQ��EDWDVDQ�PDVDODK��UXDQJ�

OLQJNXS�VWXGL��NHUDQJND�EHUILNLU��VHUWD�VLVWHPDWLND�SHQXOLVDQ�

%$%�,,�/$1'$6$1 7(25,

%DE�LQL�EHULVL��WHQWDQJ�WLQMDXDQ�SXVWDND�\DQJ�EHUNDLWDQ�GHQJDQ�WRSLN�

SHPEDKDVDQ� \DQJ� GLEXWXKNDQ� XQWXN� SHQ\XVXQDQ� WXJDV� DNKLU� LQL�� %DE�

/DQGDVDQ�7HRUL� LQL�PHPEDKDV� WHQWDQJ� WHRUL� \DQJ�PHODQGDVL� GDQ� EHUNDLWDQ�

GHQJDQ�5DQFDQJ�%DQJXQ�6LVWHP�,QIRUPDVL�+DVLO 7HV�3URGXN�%HUEDVLV�:HE�

UHVSRQVLYH�

%$%�,,,�0(7(/2*,�3(1(/,7,$1

'DODP EDE� LQL� GLXUDLNDQ� PHQJHQDL� WHPSDW� GDQ� ZDNWX� SHQHOLWLDQ��

WDKDSDQ�SHQHOLWLDQ��REMHN�SHQHOLWLDQ�GDQ�PHWRGH�SHQJXPSXODQ�GDWD�

%$%�,9�+$6,/�'$1�3(0%$+$6$1�

3DGD�EDE�LQL�EHULVL�PHQJHQDL�GDWD�KDVLO�SHQHOLWLDQ��SHPEDKDVDQ�KDVLO�

SHQHOLWLDQ��DQDOLVLV�GDWD�



81,9(56,7$6�(6$�81**8/

�

%$%�9�.(6,038/$1�'$1�6$5$1

'DODP�EDE�LQL�GLXUDLNDQ�NHVLPSXODQ�GDQ�VDUDQ�


