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���� /DWDU�%HODNDQJ

6HEDJDLPDQD� NLWD� NHWDKXL� SHUNHPEDQJDQ� URERWLND� VHPDNLQ� KDUL� VHPDNLQ

EHUNHPEDQJ� QDPXQ� WDN� OXSXW� GDUL� EHUEDJDL� SUREOHP� VDODK� VDWXQ\D� GDODP� KDO�

SHORNDOLVDVLDQ� GDQ� SHPHWDDQ� VHFDUD� VLPXOWDQ� GDODP� UHDOLVDVL VLVWHP�PXOWL� URERW��

ODQGDVDQ� \DQJ� PHQMDGL� SHQ\HEDQ\D� DGDODK� NHVDODKDQ� GDODP� PHPLOLK� DWDX�

PHQJJXQDNDQ�SDFNDJH�6/$0�SDGD�SODWIRUP 526�GDQ�SHQJJXQDDQ�DOJRULWPD�\DQJ�

WLGDN�FRFRN>�@>�@� $XWRQRPRXV�GULYLQJ�PHQMDGL�VDODK�VDWX�ILWXU�SDOLQJ�GDVDU�GDODP�

GXQLD� URERWLND XQWXN� PHQFLSWDNDQ� GHYLFH� \DQJ� HIHNHWLI� GDQ� HIHVLHQ� DJDU� GDSDW�

GLLPSOHPHQWDVLNDQ� SDGD� VLVWHP� PXOWL� URERW�� GHQJDQ� PHPSHUKDWLNDQ� NXDOLWDV�

SDFNDJH�6/$0�GDQ� DOJRULWPD� \DQJ� GLJXQDNDQ� GDSDW�PHPXGDKNDQ� URERW� XQWXN�

EHUPDQXIHU�GDQ�PHODNXNDQ�IXQJVLQ\D>�@>�@�

'DODP�SHUNHPEDQJDQ�GXQLD� URERWLF� \DQJ� VHPDNLQ SHVDW� LQL� SHQXOLV�GLWXQWXW�

XQWXN�GDSDW��PHODNXNDQ�ORNDOLVDVL�GDQ�PDSSLQJ��VHFDUD�HIHNWLI�GDQ�HIHVLHQ�GHQJDQ�

PHQJRODK�GDWD�QLODL�GDUL�LQSXWDQ�VHQVRU�/,'$5���VDODK�VDWX�SHUZXMXGDQQ\D�DGDODK�

PHODOXL�SDFNDJH�&DUWRJUDSKHU� 6/$0� �� NDUQD�SDFNDJH WHUVHEXW� �PHPXQJNLQNDQ�

GLJXQDNDQ�XQWXN�ORNDOLVDVL�\DQJ�UHDOWLPH�GDQ�PHPEDQJXQ�SHWD�\DQJ�EHQDU�EHQDU�

WLGDN�GLNHWDKXL�ROHK�URERW� WDQSD�KDUXV�PHODNXNDQ�HQWUL�SHWD�OHQJNDS�VHEHOXPQ\D�

GLPDQD�URERW�GDSDW�GLSDVWLNDQ�SRVLVL�DUHD�\DQJ�GLHNVSORUDVL�GHQJDQ�PHQJFRQYHUW�

GDWD�OLGDU�PHQMDGL�QLODL�,08�WDQSD�KDUXV�PHQJJXQNDQ�VHQVRU�WDPEDKDQ�VHKLQJJD�

OHELK�HIHVLHQ�GDODP�SHUDQFDQJDQ>�@>�@�

7DN�OXSXW�SXOD�XQWXN�PHUHDOLVDLNDQQ\D�GLEXWXKNDQ�WDKDSDQ�DVRVLDVL�GDWD�XQWXN�

PHQ\HOLGLNL�KXEXQJDQ�DQWDUD�GDWD�ODPD�GHQJDQ�GDWD�\DQJ�EDUX�GLNXPSXONDQ�GDQ�

NHPXGLDQ� ORRS� FORVHU� XQWXN� URERW� GDSDW� PHQJHQDOL� VXDWX� ORNDVL� GDODP�

PHQLQJNDWNDQ�NHDNXUDWDQ�SHWD�VHUWD�SRVLVL�URERW�VHKLQJJD�GDSDW�PHQJXSGDWH�SHWD�

\DQJ� WHODK� GLOHZDWL>�@� 6HKXEXQJDQ� GHQJDQ� ODWDU� EHODNDQJ� WHUVHEXW� SHQXOLV�

WHUGRURQJ�PHODNXNDQ�SHQHOLWLDQ�PHQJHQDL�³5HDOLVDVL�0XOWL�5RERW�6LPXOWDQHRXV�

/RFDOL]DWLRQ�$QG�0DSSLQJ�%HUEDVLV�6HQVRU�/LGDU�³�
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���� 5XPXVDQ�0DVDODK

5XPXVDQ�0DVDODK�\DQJ�GLEDKDV�GDODP�SHQHOLWLDQ�WXJDV�DNKLU�VHEDJDL�EHULNXW�

�� %DJDLPDQD�PHQJRODK�GDWD�GDUL�VHQVRU�/LGDU XQWXN�PHQGHWHNVL�REMHN"

�� %DJDLPDQD� PHUDQFDQJ� GDQ� PHPEDQJXQ� V\VWHP� SDGD� URERW� XQWXN�

ORNDOLVDVL�GDQ�PDSSLQJ�VHFDUD�VLPXOWDQ�GHQJDQ�VHQVRU�/LGDU GDQ�SDFNDJH�

&DUWRJUDSKHU�6/$0"

�� %DJDLPDQD� SHUDQFDQJDQ� PHWRGH� SHQJLULPDQ� GDWD� GDUL� URERW� NH�

PDVWHU�3&"

�� %DJDLPDQD PHPEXDW�OD\DQDQ�XQWXN�UHDOLVDVL�0XOWL�URERW"

���� 7XMXDQ

$GDSXQ�\DQJ�LQJLQ�GLFDSDL�ROHK�SHQXOLV�\DLWX�

�� 0HQGHWHNVL�VHPXD�REMHN�GDUL�SHWD�\DQJ�WHODK�GLODNXNDQ�SURVHV�PDSSLQJ�

GHQJDQ�VHQVRU�/,'$5�

�� 0HODNXNDQ�SURVHV�ORNDOLVDVL�GDQ�PDSSLQJ�VHFDUD�VLPXOWDQ�

�� 0HQJRODK�GDWD�/,'$5�PHQMDGL�GDWD�SRVLVL�GDQ�URWDVL�URERW�

�� 0HQJHWDKXL� ORNDVL� GDQ� NRQGLVL� WHUKDGDS� OLQJNXQJDQ� GDUL� SHUJHUDNDQ�

URERW�GHQJDQ�6/$0�&DUWRJUDSKHU�

���� %DWDVDQ�0DVDODK

'HQJDQ�PHUXMXN�SDGD�UXPXVDQ�PDVDODK�GLVXEEDE���� GLDWDV��3HUOX�GLDGDNDQ�

SHPEDWDVDQ�PDVDODK�XQWXN�PHPSHUMHODV�SHPEDKDVDQ��3HPEDWDVDQ�PDVDODK�

\DQJ�GLODNXNDQ�GDODP�7XJDV�$NKLU�DGDODK�VHEDJDL�EHULNXW�

�� 5RERW�0HQJJXQDNDQ�VLPXODVL�URERW�EXDWDQ�\DQJ�PHPLOLNL�EHQWXN�GDQ�

XNXUDQ�VHEDJDL�PDQD�PHVWLQ\D�GDQ�PHQJJXQDNDQ�VHQVRU�/LGDU�53OLGDU�

$��

�� 5RERW� PHQJJXQDNDQ� VLPXODVL� URERW� EXDWDQ� \DQJ� GLGHVDLQ� XQWXN�

PHODNXNDQ�SHPHWDDQ�\DQJ�PHPLOLNL�XNDUDQ�VHEDJDL�PDQD�PHVWLQ\D�

�� 5RERW GLXML�SDGD�UXDQJDQ�GHQJDQ�SHUPXNDDQ \DQJ�UDWD�

�� 5RERW�PHQGHWHNVL�GDQ�PHQDPSLONDQ�REMHN�\DQJ�WLGDN�EHUJHUDN�

�� 5RERW�PHODNXNDQ�SHQJLULPDQ�GDWD�XQWXN�NRPXQLNDVL� WHUKDGDS�PDVWHU�

PHQJJXQDNDQ�0RGXO�:,�), 73�/,1.�7/�:1���1�
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�� 5RERW�PHQJJXQDNDQ�0LQL�SF�5DVEHUU\�SL�%�VHEDJDL�DODW�SHPURVHV�

�� 0HWRGH� DWDX� $OJRULWPD� 6/$0� \DQJ� GLJXQDNDQ� DGDODK�

&DUWRJUDSKHU6/$0�\DQJ�EHUMDODQ�GL�V\VWHP�RSHUDVL�8EXQWX�

�� 0HPRQLWRULQJ�URERW�GHQJDQ�5YL]�

�� 0HQGHWHNVL�REMHN�\DQJ�WLQJJL�GLDWDV�WLQJJL�URERW�

��� 5RERW�PHODNXNDQ�SHPHWDDQ�DUHD�GHQJDQ�GLNRQWURO�ROHK�PDVWHU�3&��

��� 5RERW�/LGDU�VHEDJDL�OHDGHU�GDODP�SHPHWDDQ�UXDQJDQ�

���� 0HWRGRORJL�3HQHOLWLDQ

0HWRGRORJL�GDODP�SURVHV�SHQ\HOHVDLDQ�7XJDV�$NKLU LQL�WHUGLUL�GDUL�EHEHUDSD�

WDKDSDQ�\DLWX�

�� ,GHQWLILNDVL�0DVDODK�3HQHOLWLDQ

3DGD� WDKDS� LQL� GLODNXNDQ� LGHQWLILNDVL� GDQ� VWDWH� RI� WKH� DUW GDUL�

SHUPDVDODKDQ�\DQJ�DGD�PHQJJXQDNDQ�VWXGL�OLWHUDWXU�VHEDJDL�EHULNXW�

� 0HPSHODMDUL�FDUD�NHUMD�OLGDU

� 0HPSHODMDUL�6/$0�&DUWRJUDSKHU

� 0HPSHODMDUL�EDKDVD�S\WKRQ�SDGD�5DVEHUU\�SL�

� 0HPSHODMDUL�SDUDPHWHU�GL�5YL]

�� 3HQHQWXDQ�$ODW�GDQ�%DKDQ�3HQHOLWLDQ

3DGD�7DKDS�LQL�GLODNXNDQ SHQHQWXDQ�DODW�GDQ�EDKDQ�\DQJ�GLJXQDNDQ�

XQWXN�PHQGDSDWNDQ�GDWD�\DQJ�GLEXWXKNDQ�XQWXN�DQDOLVLV�SHQHOLWLDQ�

�� 0HQJDGDNDQ�'LVNXVL

6HWHODK�PHQGDSDWNDQ�DQDOLVLV�GDWD�GDUL�VWXGL�OLWHUDWXU VHUWD�SHQHQWXDQ�DODW�

GDQ� EDKDQ� SHQHOLWLDQ�� SHQXOLV� PHODNXNDQ� GLVNXVL� GHQJDQ� 'RVHQ�

3HPELPELQJ�,�GDQ�'RVHQ�3HPELPELQJ�,,�VHUWD�WHPDQ�NHORPSRN�7XJDV�

$NKLU�

�� 3HPEXDWDQ�$ODW

3DGD�WDKDS�LQL�GLEXDW�VHEXDK�SURWRWLSH�\DQJ�EHUDVDO�GDUL�EDKDQ�GDQ�DODW�

\DQJ� WHODK� GLWHQWXNDQ� XQWXN� GLUDQFDQJ� PHQMDGL� VHEXDK� URERW� \DQJ�

PHQJJXQDNDQ�OLGDU�VHEDJDL�VHQVRUQ\D�GDQ�PRWRU GF�VHEDJDL�DNXDWRUQ\D�

DJDU�GDSDW�EHUQDYLJDVL�

�� 3HQJXMLDQ�6LVWHP
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3DGD� WDKDS� LQL� GLODNXNDQ� SHQJXMLDQ� VHFDUD� IXQJVLRQDO� WHUKDGDS� VLVWHP�

\DQJ� WHODK� GLUDQFDQJ�� 3DGD� SHQJXMLDQ� LQL� SHQXOLV� PHPYDOLGDVL� KDVLO�

SHQHOLWLDQ�GHQJDQ�PHPSHUWLPEDQJNDQ�SDUDPHWHU�SHQJXMLDQ� +DVLO� GDUL�

SHQJXMLDQ�LQL�QDQWLQ\D�PHQMDGL�VDPSHO�GDWD�XQWXN�DQDOLVLV�

�� $QDOLVLV�'DWD

3URVHV� DQDOLVLV� GLODNXNDQ� VHWHODK� PHQGDSDWNDQ� VDPSHO� GDWD� SDGD�

SHQJXMLDQ�SURWRWLSH GDQ�VLVWHP� 3DGD�SURVHV�LQL�%DWDVDQ�%DWDVDQ�PDVDODK�

DNDQ�GLNDML�GDQ�DNDQ�GLFDUL�VROXVL�XQWXN�%DWDVDQ�PDVDODK�WHUVHEXW VHUWD�

KDVLO� WHUVHEXW�GLEDQGLQJNDQ�EHUGDVDUNDQ WHRUL�� SHUKLWXQJDQ�� DWDX�SDSHU�

UXMXNNDQ�

�� 'LVNXVL�,OPLDK

3URVHV�GLVNXVL�LOPLDK�GLODNXNDQ�GHQJDQ�GRVHQ�SHPELPELQJ�XQWXN�

PHPSHUEDLNL�NHVDODKDQ�\DQJ�GLGDSDW�SDGD�DODW�\DQJ�WHODK�GLEXDW�

�� 3HQ\XVXQDQ�/DSRUDQ�7XJDV�$NKLU

3DGD� WDKDS� LQL� GLODNXNDQ� SHQ\XVXQDQ� ODSRUDQ� DNKLU� GDQ� SHQJXPSXODQ�

GRNXPHQWDVL� \DQJ� GLSHUOXNDQ�� IRUPDW� SHQXOLVDQ� ODSRUDQ� PHQJLNXWL�

NDLGDK�SHQXOLVDQ�\DQJ�GLWHQWXNDQ�ROHK�LQVWLWXVL�

���� 6LVWHPDWLND�3HQXOLVDQ

3DGD�SHQXOLVDQ�7XJDV�$NKLU�LQL�GLEDJL�GDODP�EHEHUDSD�EDJLDQ�VHEDJDL�EHULNXW�

�� %$%�� 3(1'$+8/8$1

%DE�LQL�EHULVL�SHQMHODVDQ�JDPEDUDQ�VHFDUD�XPXP�WHQWDQJ�7XJDV�$NKLU�\DQJ�

GLNHUMDNDQ�� %DE� LQL� WHUGLUL� GDUL� ODWDU� EHODNDQJ�� UXPXVDQ� PDVDODK�� EDWDVDQ�

PDVDODK��WXMXDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ�

�� %$%�� 7,1-$8$1�3867$.$

%DE� LQL� EHULVL� WHQWDQJ� /DQGDVDQ WHRUL� GDQ� VXPEHU�VXPEHU� WHUNDLW� VHEDJDL

SHQXQMDQJ GDODP�SHQHOLWLDQ�WXJDV�

�� %$%�� 3(5$1&$1*$1�'$1�5($/,6$6,
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%DE� LQL� PHPEDKDV� PHQJHQDL� DOJRULWPD�� SURVHV� SHPRGHODQ�� SHUDQFDQJDQ�

VLVWHP�� GDQ� LPSOHPHQWDVL� VLVWHP� VHVXDL� GHQJDQ� WLQMDXDQ� WHRUL� \DQJ� GLSDNDL�

SDGD�SHQHOLWLDQ�LQL�

�� %$%���3(1*8-,$1�'$1�$1$/,6,6

%DE� LQL� PHPEDKDV� SURVHV� SHQJXMLDQ� \DQJ� GLODNXNDQ� SDGD� VLVWHP� GDQ� KDVLO�

SHQJXMLDQ�DNDQ�GLDQDOLVLV�DJDU�GDSDW�GLODNXNDQ\D�SHQDULNDQ�NHVLPSXODQ�GDUL�

SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�

�� %$%�� .(6,038/$1�'$1�6$5$1

%DE� LQL�EHULVL� WHQWDQJ�NHVLPSXODQ�DNKLU�GDUL�SHQHOLWLDQ 7XJDV�$NKLU� LQL�GDQ�

VDUDQ�XQWXN�7XJDV�$NKLU�LQL�


