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���� /DWDU�%HODNDQJ

.LWD�PHQJHWDKXDL�EDKZD�SHUWXPEXKDQ�SHQGXGXN�GL�,QGRQHVLD�VHWLDS�WDKXQ�WHUXV�

PHQJDODPL� SHQLQJNDWDQ�� EHJLWX� MXJD� GHQJDQ� NHEXWXKDQ HQHUJL� EDKDQ� EDNDU��

'HQJDQ� DGDQ\D� HQHUJL� WHUVHEXW� GDSDW� PHQXQMDQJ� DNWLILWDV� NHKLGXSDQ� PDQXVLD��

'LPDQD� HQHUJL� \DQJ�SDOLQJ� EDQ\DN� GLPDQIDDWNDQ� GDODP�SHPHQXKDQ�NHEXWXKDQ�

PDQXVLD�\DLWX HQHUJL�PLQ\DN�EXPL��:DK\XQL�GDODP�0DVULDGL�������

0HOLKDW�NRQGLVL�PDV\DUDNDW�,QGRQHVLD�\DQJ�EHUSURIHVL�VHEDJDL�SHWHUQDN��GLPDQD�

NRWRUDQ�KHZDQ�WHUQDN�WHUVHEXW�VHODPD�LQL�WLGDN�GLRODK�VHEHOXP�GL�MDGLNDQ�SXSXN��

DNDQ�OHELK�EDLN�MLND�NRWRUDQ WHUVHEXW�GLPDQIDDWNDQ�GDQ�GLRODK�PHQMDGL�VDODK�VDWX�

HQHUJL� WHUEDUXNDQ�� \DQJ� GDSDW�PHQJKDVLONDQ� EDKDQ� EDNDU�� VDODK� VDWX� WHNQRORJL�

\DQJ�GDSDW�GLJXQDNDQ�\DLWX�WHNQRORJL�ELRJDV >��@�

'HQJDQ�DGDQ\D�WHNQRORJL�LQL�DNDQ�PHPEHUL�SHOXDQJ�EDJL�PDV\DUDNDW� NKXVXVQ\D�

PDV\DUDNDW�SHUGHVDDDQ�\DQJ�SXQ\D�ODKDQ�SHWHUQDNDQ��EDLN�SHWHUQDNDQ�NHORPSRN�

WDQL� PDXSXQ� LQGLYLGX�� 'DODP� XSD\D�PHPHQXKL� NHEXWXKDQ� EDKDQ� EDNDU� UXPDK�

WDQJJD�VHFDUD�PDQGLUL��3DGD�SURVHV�IHUPHQWDVL�XQWXN�PHQJKDVLONDQ�ELRJDV�LQL DGD�

EHEHUDSD� SURVHV� \DQJ� KDUXV� GLODOXL� GHPL� WHUFLSWDQ\D� HQHUJL� ELRJDV� \DQJ� UDPDK�

OLQJNXQJDQ�

'LGDODP� VHEXDK� SURVHV� XQWXN� PHQJKDVLONDQ� ELRJDV� DGD� VHEXDK� WHPSDW� \DQJ�

GLQDPDNDQ�GHQJDQ� UHDNWRU� GHQJDQ�NRQVHS NHGDS�XGDUD �DQDHURE���'L� VLQL� DNDQ�

WHUMDGL IHUPHQWDVL�� VHKLQJJD� QDQWLQ\D� DNDQ�PHQJKDVLONDQ� FDPSXUDQ� JDV�PHWDQD�

�&+���� JDV� &2�� GDQ� JDV� ODLQQ\D >��@�� 3DGD� UXDQJ� UHDNWRU� LQL� NLWD� GDSDW�

PHQJHWDKXL� EHVDUDQ� QLODL� GDUL� VXKX�� NHOHPEDEDQ GDQ� MXJD� S+� %LDVDQ\D� GDODP�

SURVHV� PHQJKDVLONDQ� ELRJDV� LQL�� UDWD� UDWD WLGDN� PHPSHUKDWLNDQ� QLODL� GDWD�

NHOHPEDEDQ�� VXKX� GDQ� QLODL� S+� \DQJ� WHUGDSDW� GLGDODPQ\D�� 'DQ� MLND� DGD�

SHQJXNXUDQSXQ�ELDVDQ\D�DNDQ�GLODNXNDQ�VHFDUD�PDQXDO��VHKLQJJD�PHPEXWXKNDQ�

ZDNWX� GDQ� PHQJXUDQJL� HIHNWLILWDV� UHDNWRU�� 'DUL� SHUPDVDODKQ� LQL� SHQXOLV�

PHODNXNDQ� PRQLWRULQJ VXKX�� NHOHPEDEDQ�� S+� GDQ� MDUDN SDGD� SURGXN %LRJDV�
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&RQWURO�DQG�0RQLWRULQJ��&RPRQ�%LJRW� GHQJDQ�UHDNWRU ELRJDV�WLSH )L[HG�GRPH

\DQJ�QDQWL� GDWD�KDVLO SHQJXNXUDQ�DNDQ�GL� WDPSLONDQ�SDGD OD\DU�/&'��[���GDQ�

GDWD�KDVLO�SHQJXNXUDQQ\D�DNDQ�WHUVLPSDQ�SDGD�57&�PHPRU\ SHQJJXQD�ELRJDV �

������7XMXDQ�3HQHOLWLDQ

7XMXDQ� � GHQJDQ� GLDGDNDQQQ\D� 6LVWHP�0RQLWRULQJ 6XKX�� NHOHPEDEDQ� S+ GDQ�

MDUDN SDGD� 3URGXN� &RPRQ� %LJRW� GHQJDQ� 5HDNWRU� %LRJDV� 7LSH� )L[HG� 'RPH

DGDODK�VHEDJDL�EHULNXW�

�� 0HODNXNDQ�VWXGL�NDVXV�SHPDQWDXDQ��QLODL�VXKX��NHOHPEDEDQ� WHNDQDQ�

GDQ�S+�\DQJ�WHUGDSDW�GL�UXDQJ�UHDNWRU�

�� 0HQJHWDKXL� SHUXEDKDQ� QLODL� VXKX�� NHOHPEDEDQ� GDQ� WHNDQDQ� SDGD�

SURGXN�&RPRQ�%LJRW�GHQJDQ�UHDNWRU�ELRJDV�WLSH�)L[HG�'RPH

�� 0HQJHWDKXL�IDNWRU�\DQJ�SHPSHQJDUXKL�SURGXNVL�ELRJDV

�� 8QWXN�SHPHQXKDQ�7XJDV�$NKLU ��VHEDJDL�VDODK�VDWX�V\DUDW�\DQJ�KDUXV�

WHUSHQXKL�VHEDJDL�OXOXVDQ�6DUMDQD�GDUL�SURGL�WHNQLN�HOHNWUR�

������%DWDVDQ�0DVDODK

'DODP�SHQHOLWLDQ�\DQJ�GLODNXNDQ�LQL�GLEHULNDQ�EDWDVDQ�EDWDVDQ�PDVDODK�GHQJDQ�

WXMXDQ� DJDU� SHPEDKDVDQ� � \DQJ� GLODNXNDQ� WLGDN� NHOXDU� WXMXDQ� GLDGDNDQQ\D�

SHQHOLWLDQ�LQL��$GDSXQ�EDWDVDQ�EDWDVDQ�PDVDODK�\DQJ�WHUGDSDW�GDODP�SHQHOLWLDQ�

LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DKDQ� GDVDU� \DQJ� GLJXQDNDQ� XQWXN� SURGXNVL� ELRJDV� LQL� EHUVXPEHU� GDUL�

NRWRUDQ�VDSL�

�� 'LGDODP� UHDNWRU� ELRJDV� WHUGDSDW� VHQVRU�%0(����� XQWXN�PHQJXNXU� � QLODL�

VXKX�� NHOHPEDEDQ�WHNDQDQ� GDQ� VHQVRU� S+�����& XQWXN� PHQJXNLU� S+ ��

'LPDQD�XQWXN�GDWD�S+�GLDPELO�SDGD�DZDO� LQSXW�NRWRUDQ�GDQ�DNKLU�SURVHV�

IHUPHQWDVL�GL�UHDNWRU�EHUODQJVXQJ��

�� 7LGDN� PHPEDKDV� WHQWDQJ� SHQJDUXK� GDUL� GDWD� KDVLO� SHQJXNXUDQ� GL� UXDQJ�

UHDNWRU�WHUNDLW KDVLO�SURGXNVL�ELRJDV�



�

�� 3HQHOLWLDQ� LQL� GLEDWDVL� KDQ\D� SDGD� EDJLDQ� UHDNWRU� VDMD� VHEDJDL� WHPSDW�

WHUMDGLQ\D�IHUPHQWDVL�GDODP�SURVHV�PHQJKDVLONDQ�ELRJDV�

�� 'DWD�KDVLO�SHQJXNXUDQ� UHDNWRU�DNDQ�GL� WDPSLONDQ�GL�SDGD�/&'��[��� �GDQ�

GDWD� KDVLO� SHQJXNXUDQQ\D� WHUVLPSDQ� SDGD� FDUG� PHPRU\ GHQJDQ�

PHQJJXQDNDQ PRGXO� 57&�����

�� 8QWXN� GDWD� KDVLO� SHQJXNXUDQ� GLDPELO� VDWX� MDP� SDJL� GDQ� VDWX� MDP� VRUH��

VHODPD�SURVHV�IHUPHQWDVL�GL�UXDQJ�UHDNWRU�EHUODQJVXQJ�

������0DQIDDW�

'HQJDQ� GLODNXNDQQ\D� SHQHOLWLDQ� LQL�� GLKDUDSNDQ DNDQ� PHPEHULNDQ� GDPSDN�

SRVLVWLI� DWDX�PDQIDDW� WHUXWDPD� NHSDGD� SHQXOLV� GDQ� NHSDGD� SDUD� SHPEDFD� SDGD�

XPXPQ\D�� 3HQXOLV� MXJD� GDSDW� PHQHUDSNDQ� LOPX� \DQJ� GLGDSDW� VHODPD� PDVD�

SHUNXOLDKDQ� � XQWXN� GLLPSOHPHQWDVLNDQ� GDODP� SHQHOLWLDQ� &RPRQ� %LJRW LQL��

WHUXWDPD�XQWXN�0RQLWRULQJ�VXKX��NHOHPEDEDQ� S+�SDGD�UXDQJ�UHDNWRU�\DQJ�GDWD�

KDVLO�SHQJXNXUDQQ\D�GDSDW�GLWDPSLONDQ�SDGD�OD\DU�/&'��[���GDQ�XQWXN�GDWDQ\D

WHUVLPSDQ�SDGD�6'�FDUG GHQJDQ�PHQJJXQDNDQ�PRGXO�57&������ 6HUWD�SHQXOLV�

GDSDW�PHQJHWDKXL�EDJDLPDQD�SURVHV�DWDX�WDKDS WDKDS�\DQJ�KDUXV�GLODOXL�VHKLQJJD�

GDSDW�PHQJKDVLONDQ�ELRJDV�GDUL�NRWRUDQ�VDSL� VHUWD�GDSDW�PHQJHWDKXL�SHUXEDKDQ�

NHWLQJJLDQ�ELRJDV�EDJ�WHPSDW�SHQDPSXQJDQ�ELRJDV�LQL�

����� 6LVWHPDWLND�3HQXOLVDQ
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%DE�LQL�PHPEDKDV�PHQJHQDL�ODWDU�EHODNDQJ��WXMXDQ��UXDQJ�OLQJNXS��GDQ� VNHPDWLN�

SHQXOLVDQ�GDUL�ODSRUDQ�SHQHOLWLDQ�

%$%�,,�7,1-$8$1�3867$.$
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%DE�LQL�PHPEDKDV�PHQJHQDL�SHQHOLWLDQ�SHQHOLWLDQ�WHUNDLW�\DQJ�PHQMDGL� DFXDQ�

SHQHOLWLDQ�� NRPSRQHQ�NRPSRQHQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�� GDQ� WLRUL�

PHWRGRORJL�SHQJXMLDQ�\DQJ�GLJXQDNDQ�

%$%�,,,�3(5$1&$1*$1�'$1�,03/(0(17$6,�'(6$,1

%DE� LQL� EHULVL� PHWRGRORJL� SHQHOLWLDQ�SHUDQFDQJDQ� VLVWHP� LPSOHPHQWDVL�

PRQLWRULQJ�S+��VXKX��NHOHPEDEDQ�GDQ�WHNDQDQ�\DQJ�WHUGDSDW�SDGD�UXDQJ�UHDNWRU�

%$%�,9�+$6,/�3(1*8-,$1�'$1�3(0%$+$6$1

%DE� LQL� PHPEDKDV� PHQJHQDL� GDWD� KDVLO� SHQJXMLDQ� DNXUDVL� VLVWHP�

PRQLWRULQJ�VHUWD�PHQJHQDL�SHPEDKDVDQ�GDWD�GDWD�KDVLO�SHQJXMLDQ�ODLQQ\D�

%$%�9�3(18783

%DE� LQL� EHULVL� VLPSXODQ�GDUL� KDVLO� \DQJ� GLGDSDW� SDGD� SHQHOLWLDQ� LQL�� VHUWD� VDUDQ�

SHQHOLWLDQ�XQWXN�SHQJHPEDQJDQ�OHELK�ODQMXW�


