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��� /DWDU�%HODNDQJ

&XDFD� GDQ� XGDUD� \DQJ� EHUVLK� DGDODK� KDO� \DQJ� SHQWLQJ� XQWXN� PHQXQMDQJ�

NLQHUMD� NHKLGXSDQ�PDQXVLD� GDODP� NHJLDWDQ� VHKDUL� KDUL�� DNDQ� WHWDSL� SDGD� VDDW� LQL�

FXDFD� GDQ� XGDUD� GL� VHNLWDU� VHPDNLQ� KDUL� VHPDNLQ� PHQXMX� NRQGLVL� \DQJ�

PHPSULKDWLQNDQ�� +DO� LQL� GLVHEDENDQ� GDPSDN GDUL JOREDOLVDVL� GDQ� EDQ\DNQ\D�

SHQFHPDUDQ�XGDUD� 'HQJDQ�IOXNWXDVL�NRQGLVL VHSHUWL�GLDWDV�PHQMDGLNDQ�PDV\DUDNDW�

VXOLW� XQWXN PHQJHWDKXL NRQGLVL� FXDFD� GLVHNLWDU� \DQJ� QDQWLQ\D� DNDQ� GLJXQDNDQ�

VHEDJDL�DFXDQ�GDODP�EHUEDJDL�SHNHUMDDQ�PHUHND��GDQ�GHQJDQ EDQ\DNQ\D�SHQFHPDUDQ�

XGDUD�GLVHNLWDU�DNDQ�PHQLPEXONDQ�JDQJJXDQ�NHVHKDWDQ SHUQDIDVDQ SDGD�PDV\DUDNDW��

2OHK� NDUHQD� LWX� GDODP� SUR\HN� DNKLU� LQL� WHODK� GLEXDW� VXDWX DODW� \DQJ� ELVD�

GLJXQDNDQ�XQWXN�PHOLKDW�SDUDPHWHU�FXDFD�GDQ�NRQGLVL�XGDUD�GL� OLQJNXQJDQ�VHNLWDU

VHUWD DNDQ�GLWDPSLONDQ�GDODP�VLWXV�ZHE EHUXSD�DQJND�GDQ�JUDILN�DJDU�PXGDK�GLDNVHV�

GDQ� GLSDKDPL ROHK�PDV\DUDNDW�� 3DGD� VDDW� LQL� VLWXV�ZHE GLUDVD� GDSDW�PHPEHULNDQ�

LQIRUPDVL�\DQJ�OHELK�HIHNWLI�NDUHQD GDSDW�GLDNVHV�GLPDQDSXQ��GDQ�NDSDQSXQ�PHODOXL�

MDULQJDQ�LQWHUQHW��

3HUDQFDQJDQ� VLVWHP� LQL� VHEHOXPQ\D� VXGDK� GLLPSOHPHQWDVLNDQ� GL� *XQXQJ�

7DQJNXEDQ�3HUDKX�GHQJDQ�MXGXO�SUR\HN�DNKLU�³,PSOHPHQWDVL�7HOHPDWUL�3HQJDPDWDQ�

3URILO�&XDFD�GDQ�.XDOLWDV�8GDUD�GL�*XQXQJ�7DQJNXEDQ�3HUDKX´�\DQJ�NHOXDUDQ\D�

EHUXSD�QLODL SDUDPHWHU�FXDFD�GDQ�NXDOLWDV�XGDUD�\DQJ�GLWDPSLONDQ�GL GDODP DSOLNDVL�

EHUEDVLV� *UDSKLFDO� 8VHU� ,QWHUIDFH �*8,��>��@ %HUEHGD� GDUL� SHUDQFDQJDQ�

VHEHOXPQ\D�� SDGD� SHUDQFDQJDQ� NDOL� LQL� GLGDODP VLVWHP SHPDQWDXDQQ\D

PHQJJXQDNDQ� ZHE� GDQ� EHUEDVLV� ,QWHUQHW� RI� 7KLQJV� �,R7��� \DQJ� PDQD� SHQHOLWLDQ�

VHEHOXPQ\D�PHQJJXQDNDQ�DSOLNDVL \DQJ�KDUXV�GL�SDVDQJ� WHUOHELK�GDKXOX�GL�GDODP�

NRPSXWHU�DJDU�ELVD�GLJXQDNDQ�

'HQJDQ� WHUFLSWDQ\D�DODW� LQL�GLKDUDSNDQ�ELVD�PHPEDQWX�GDQ�PHPSHUPXGDK�

PDV\DUDNDW� GDODP� PHQJDPDWL� FXDFD� GDQ� XGDUD� GL� GDHUDK� WHUWHQWX� JXQD� XQWXN�

PHPSHUODQFDU�DNWLYLWDV�NHVHKDULDQ�PHUHND�
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��� 7XMXDQ�GDQ�0DQIDDW

$GDSXQ�WXMXDQ GDQ�PDQIDDW�GDUL�SUR\HN�DNKLU�LQL DGDODK�VHEDJDL�EHULNXW��

D� 7XMXDQ

�� 'DSDW� PHUDQFDQJ� VLVWHP� PRQLWRULQJ FXDFD� GDQ� NXDOLWDV� XGDUD� EHUEDVLV�

,QWHUQHW�RI�7KQLJV��,R7�

�� 'DSDW� PHQJLQWHJUDVLNDQ� GDWDEDVH� ILUHEDVH� GDQ� ZHE GHQJDQ� SHUDQJNDW

PLNURNRQWUROHU

�� 'DSDW�PHQDPSLONDQ�GDWD�GDUL�GDWDEDVH�ILUHEDVH EHUXSD�DQJND�GDQ�JUDILN

E� 0DQIDDW

'HQJDQ� DGDQ\D� VLVWHP� LQL� GLKDUDSNDQ� GDSDW� PHPSHUPXGDK� PDV\DUDNDW�

GDODPPHPDQWDX FXDFD GDQ�NXDOLWDV�XGDUD�SDGD�VXDWX�GDHUDK��JXQD�PHPSHUODQFDU�

DNWLYLWDV�NHVHKDULDQ PHUHND

������� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�GLDWDV��SHUPDVDODKDQ�\DQJ�GDSDW�GLNDML�OHELK�ODQMXW DGDODK�

VHEDJDL�EHULNXW �

�� %DJDLPDQD�PHPSURJUDP�:HDWKHU�6WDWLRQ .LW�GHQJDQ�PLNURNRQWUROHU�ZHPRV�G�"

�� %DJDLPDQD� PHQJLULP� GDWD� VHQVRU NH� GDODP GDWDEDVH ILUHEDVH�PHQJJXQDNDQ�

PLNURNRQWUROHU�ZHPRV�G�"

�� %DJDLPDQD�PHPEXDW�WDPSLODQ�ZHE�\DQJ�PXGDK�GLSDKDPL�PDV\DUDNDW "

�� %DJDLPDQD�PHQDPSLONDQ�GDWD�GDUL�GDWDEDVH�ILUHEDVH�NHGDODP�ZHE

���� %DWDVDQ�0DVDODK

$GDSXQ�EDWDVDQ�PDVDODK�GDUL�SUR\HN�DNKLU�LQL�\DLWX��

�� 0HQJJXQDNDQ�$XWRPDWLF�:HDWKHU�6WDWLRQ��$:6�

�� 3HQJLULPDQ�GDWD�PLNURNRQWUROHU�PHQJJXQDNDQ�NRPXQLNDVL�VHULDO

�� 3HPDVDQJDQ�DODW�KDQ\D�GDODP�OLQJNXS�UXDQJ�WHUWHQWX

�� 3HUDQJNDW� LQL� PHPLOLNL� NHWHUEDWDVDQ� VDDW� PHQJLULP� NH� GDWDEDVH GLNDUHQDNDQ�

SHQJDUXK�MDULQJDQ�\DQJ�GLJXQDNDQ

�� 3HQJDPDWDQ�NXDOLWDV�XGDUD�KDQ\D�SDGD�NDGDU�NDUERQPRQRNVLGD

���� 0HWRGRORJL

0HWRGRORJL�\DQJ�GLJXQDNDQ�GDODP�SHUDQFDQJDQ�VLVWHP�LQL�DGDODK��
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�� 6WXG\�/LWHUDWXU

6WXG\�OLWHUDWXU�GLJXQDNDQ�XQWXN�PHPSHUROHK�LQIRUPDVL�\DQJ�EHUNDLWDQ�GHQJDQ�

SHQHOLWLDQ�GHQJDQ�PHQJDFX�NHSDGD�EXNX�EXNX��LQWHUQHW GDQ�ODLQ�ODLQ

�� 3HUDQFDQJDQ GDQ�3HPEXDWDQ $ODW

%HUGDVDUNDQ�VWXG\�OLWHUDWXU�SHQXOLV�EHUXVDKD�PHPEXDW�VXDWX�UDQFDQJDQ�VLVWHP�

\DQJ� GLEXDW� GDODP� SHQHOLWLDQ� 6HWHODK� PHPEXDW� UDQFDQJDQ�� SHQXOLV� PXODL�

PHODNXNDQ�SURVHV�SHQJHUMDDQ�VLVWHP�PRQLWRULQJ

�� 3HQJXMLDQ�GDQ�3HUEDLNDQ�6LVWHP

3DGD� EDJLDQ� LQL� SUR\HN� \DQJ� VXGDK� MDGL� DNDQ� GLXML�� GHQJDQ� WXMXDQ� XQWXN�

PHQJHWDKXL�DSDNDK�VXGDK�VHVXDL�\DQJ�GLKDUDSNDQ�DWDX�EHOXP� -LND�EHOXP�PDND�

DNDQ�GLODNXNDQ�SHUEDLNDQ�SDGD�VLVWHP�

�� /DSRUDQ�3HQHOLWLDQ

'DUL KDVLO� SHQJXMLDQ� GDQ� SHQJDPELODQ� GDWD� DNDQ� GLODNXNDQ� DQDOLVD� VHKLQJJD�

GDSDW�GLDPELO�VXDWX�NHVLPSXODQ�GDQ�GLWDPEDKNDQ�VDUDQ�VHEDJDL�EDKDQ�SHUEDLNDQ�

SHQHOLWLDQ�VHODQMXWQ\D�

��� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND�GDUL�3UR\HN�$NKLU�LQL�DGDODK�VHEDJDL�EHULNXW �

�� %$%�, 3(1'$+8/8$1

3DGD�EDE�LQL�DNDQ�GLEDKDV�PHQJHQDL�ODWDU�EHODNDQJ��WXMXDQ��LGHQWLILNDVL�PDVDODK��

EDWDVDQ�PDVDODK��VHUWD�VLVWHPDWLND�SHQXOLVDQ�ODSRUDQ�

�� %$%�,, /$1'$6$1�7(25,

3DGD�EDE�LQL�DNDQ�GLEDKDV�PHQJHQDL�WHRUL�SHQGXNXQJ�GDODP�SHQHOLWLDQ�

�� %$%�,,, 3(5$1&$1*$1�6,67(0

3DGD� EDE� LQL� EHULVL� SHQMHODVDQ� WHQWDQJ� SHUDQFDQJDQ� SHUDQJNDW� NHUDV� GDQ�

SHUDQFDQJDQ�SHUDQJNDW�OXQDN�

�� %$%�,9 3(1*8-,$1�6,67(0�'$1�$1$/,6,6�+$6,/�

3DGD�EDE�LQL�EHULVL�SHQJXMLDQ�GDQ�SHPEDKDVDQ�GDUL�SHUDQJNDW�NHUDV�GDQ�SHUDQJNDW�

OXQDN�VHUWD�LQWHJUDVL�VLVWHP�VHFDUD�NHVHOXUXKDQ�

�� %$%�9�.(6,038/$1�'$1�6$5$1

3DGD�EDE�LQL�PHPEDKDV�WHQWDQJ�GDWD�\DQJ�GLSHUROHK�GDUL�KDVLO�SHUFREDDQ


