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��� /DWDU�%HODNDQJ

3HPEDQJXQDQ� SHOD\DQDQ� NHVHKDWDQ� WHUPDVXN� XQVXU� SHQWLQJ� \DQJ� ZDMLE�

GLZXMXGNDQ� GDODP� NHUDQJND� SHPEDQJXQDQ� QDVLRQDO�� VHEDJDLPDQD� \DQJ� GLDWXU�

GDODP�3DQFDVLOD�GDQ�8QGDQJ�8QGDQJ�'DVDU�5HSXEOLN� ,QGRQHVLD� WDKXQ������� ,WX�

DGDODK�KDN�DVDVL�PDQXVLD�JXQD�PHZXMXGNDQ�NHVHKDWDQ�\DQJ�RSWLPDO�GHQJDQ�FDUD�

PHPEDQJXQ� IDVLOLWDV� NHVHKDQWDQ� \DQJ� PHPEHULNDQ� SHOD\DQDQ� NHVHKDWDQ� VHFDUD�

PHUDWD�GL�VHOXUXK�ODSLVDQ�PDV\DUDNDW��6HSHUWL�SXVNHVPDV��UXPDK�VDNLW�DWDX�SHOD\DQ�

ODLQQ\D�

3XVNHVPDV� PHUXSDNDQ� SHOD\DQDQ� NHVHKDWDQ� \DQJ� GLSHUXQWXNNDQ� XQWXN�

PDV\DUDNDW� OXDV� GHQJDQ� ELD\D� UHQGDK� DNDQ� WHWDSL� WHDS� PHQMDJD� NXDOLWDV� \DQJ�

GLEHULNDQ� GDQ� PHQMDJD� GHUDMDW� NHVHKDWDQ� PDV\DUDNDW� VHFDUD� RSWLPDO�� 8SD\D�

PHQMDJD� NHVHKDWDQ� GLODNXNDQ� VHFDUD�PHUDWD�� PHQ\HOXUXK�� GDQ� WHUSDGX� �'HSNHV��

������� 8QWXN� PHPEDQWX� SHUDQ� SXVNHVPDV� VHEDJDL� SHOD\DQDQ� NHVHKDWDQ�

PDV\DUDNDW��GLEXWXKNDQ�VHEXDK�VLVWHP�\DQJ�WHUNRPSXWHULVDVL�\DQJ�GDSDW�PHQFDWDW�

VHJDOD� DGPLQLVWUDVL� SXVNHVPDV� PXODL� GDUL� UHNDP� PHGLV� VDPSDL� GHQJDQ� UHNDP�

SHUVHGLDQ� REDW� KDO� WHUVHEXW� JXQD� PHPSHUPXGDK� SHWXJDV� SXVNHVPDV� XQWXN�

PHODNXNDQ�SHPEXWDQ�ODSRUDQ�GDQ�SHQFDULDQ�GDWD�NHWLND�VXDWX�ZDNWX�GLEXWXKNDQ��

3XVNHVPDV�7DMXU�7DQJHUDQJ�DGDODK�VDODK�VDWX�SXVNHVPDV�\DQJ�SDGDW�VHNDOL�

SHQJXQMXQJQ\D�� 3XVNHVPDV� LQL� WHUOHWDN� GL� -O�� :LVPD� 7DMXU�� &LOHGXJ�� .RWD�

7DQJHUDQJ�� %DQWHQ�� 6HWLDS� KDULQ\D� SXVNHVPDV� LQL�PHQHULPD� EDQ\DN� SDVLHQ� MDGL�

EDQ\DN�SXOD�GDWD�GDWD�\DQJ�WHUNXPSXO�GDQ�KDUXV�GLGDWD�VHWLDS�KDULQ\D��'DWD�UHNDP�

PHGLV�GDQ�GDWD� UHNDP�NHWHUVHGLDDQ� VWRN�REDW� VDODK� VDWXQ\D��'DWD� WHUVHEXW�ZDMLE�

GLSHUEDKDUXL� VHWLDS�KDUL� WHQWXQ\D��NDUHQD� VWRN�REDW� MXJD� VDQJDW�SHQWLQJ� WHUKDGDS�

SHOD\DQDQ� SXVNHVPDV� LWX� VHQGLUL�� .HWHUODPEDWDQ� GDODP� PHPEHULNDQ� ODSRUDQ�

WHQWDQJ� SHQJJXQDDQ� REDW� GDSDW�PHQJDNLEDWNDQ� NHWHUODPEDWDQ� GDODP� SHPHVDQDQ�

REDW�VHKLQJJD�SDGD�ZDNWX�WHUWHQWX�REDW�GL�SXVNHVPDV�PHQJDODPL�NHNXUDQJDQ�VWRN��

EHJLWX�SXOD�VHEDOLNQ\D�MLND�SHODSRUDQ�PHQJHQDL�SHQDPEDKDQ�REDW WHUODPEDW� SDGD�

ZDNWX�WHUWHQWX�REDW�DNDQ�PHQJDODPL�VXUSOXV�VWRN�
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%HUGDVDUNDQ�KDVLO�ZDZDQFDUD�DZDO�GHQJDQ�SHWXJDV�SXVNHVPDV�DGD�EHEHUDSD�

SHUPDVDODKDQ�XWDPD�\DQJ�GLKDGDSL�\DLWX�SHWXJDV�SXVNHVPDV�VHULQJNDOL�NXUDQJ�WHOLWL�

VDDW�PHODNXNDQ�SHQJHFHNDQ�ZDNWX�NDGDOXZDUVD�REDW��FRQWRKQ\D�SDGD�UHWXU�EXODQ�

2NWREHU� ����� GLPDQD� PDVLK� DGD� REDW� \DQJ� VXGDK� NDGDOXZDUVD� SDGD� EXODQ�

6HSWHPEHU� ������ VHKDUXVQ\D� MLND� REDW� \DQJ� NDGDOXZDUVD� SDGD� EXODQ�1RYHPEHU�

VHODPEDW�ODPEDWQ\D�GLODSRUNDQ�SDGD�EXODQ�2NWREHU��6HODLQ�LWX��VWRN�REDW�GL�JXGDQJ�

VHULQJ�KDELV�NDUHQD�DGPLQ�JXGDQJ�MDUDQJ�PHODNXNDQ�SHQJHFHNDQ�VHFDUD�WHUDWXU�REDW�

\DQJ�EHUDGD�GL�JXGDQJ�DWDXSXQ�GL�DSRWHN��0DVDODK�\DQJ�VHULQJ� WHUMDGL�EHUNDLWDQ�

GHQJDQ�NXUDQJQ\D�SHUVHGLDDQ��REDW�GDQ�DGDQ\D�EHEHUDSD�REDW�\DQJ�NDGDOXDUVD��KDO�

WHUVHEXW� EHUGDPSDN� WHUKDGDS� NXUDQJ� PDNVLPDOQ\D� SHOD\DQDQ� NHVHKDWDQ� \DQJ�

GLEHULNDQ�SXVNHVPDV�WHUKDGDS�PDV\DUDNDW�

3HUPDVDODKDQ�WHQWDQJ�NHWHUODPEDWDQ�SHODSRUDQ�GDSDW�GLPLQLPDOLVLU�GHQJDQ�

PHQJJXQDNDQ� VHEXDK� VLVWHP� LQIRUPDVL� PDQDMHPHQ�� )XQJVL� XWDPD� GDUL� VLVWHP�

LQIRUPDVL�PDQDMHPHQ�XQWXN�PHQ\DMLNDQ�LQIRUPDVL JXQD�PHQGXNXQJ�IXQJVL�RSHUDVL��

PHQHMHPHQ��GDQ�SHQJDPELODQ�NHSXWXVDQ�GDODP VHEXDK�RUJDQLVDVL �'DYLV���������

3HPEDQJXQDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ� EHUGDVDUNDQ� SHUPDVDODKDQ� \DQJ�

GLKDGDSL�ROHK�VHEXDK�RUJDQLVDVL��NDUHQD�3XVNHVPDV�7DMXU�7DQJHUDQJ PHQJDKDGDSL�

SHUPDVDODKDQ�GDODP�SHUVHGLDDQ�EDUDQJ��PDND�VLVWHP�\DQJ�GLEDQJXQ�DGDODK�VLVWHP�

LQIRUPDVL�PDQDMHPHQ�SHUVHGLDDQ�REDW�

6LVWHP�LQIRUPDVL PDQDMHPHQ SHUVHGLDQ�VWRN�REDW�GDSDW�PHPEDQWX�NLQHUMD�

SHWXJDV�GLEDJLDQ�IDUPDVL�PHQMDGL�OHELK�FHSDW�GDQ�PHPSHUPXGDK�GDODP�SHOD\DQDQ��

PHPEDQWX�PHPDQDMHPHQW� VWRN� SHQJDGDDQ� REDW��PHPXGDKNDQ�PHPEXDW� ODSRUDQ�

REDW� NHOXDU�PDVXN�� VHUWD�PHPEDQWX�PHQFHJDK� WHUMDGLQ\D� JXGDQJ�RYHUORDG� \DQJ�

PHQLPEXONDQ�REDW�NDGDOXDUVD��.XUQLDZDQ��������6LWXPRUDQJ�HW�DO���������$PHUWD�

	�=LYHULD�������

'DUL�SHPDSDUDQ�ODWDU�EHODNDQJ�GLDWDV�GDQ�NHVLPSXODQ�PDQIDDW�GDUL�EHEHUDSD�

MXUQDO� OLWHUDWXU� PDND� GLWXDQJNDQODK� SHPLNLUDQ� GHQJDQ� SHUPDVDODKDQ� \DQJ� DGD�

GDODP�EHQWXN� SHQHOLWLDQ� \DQJ�GLMDGLNDQ� VHEDJDL� EDKDQ� WXJDV� DNKLU� GHQJDQ� MXGXO�

.(7(56(',$$1� 672.� 2%$7� 3$'$�

'HQJDQ� KDUDSDQ� GDSDW� PHPHFDKNDQ� VHUWD� PHPEHULNDQ� VROXVL� VHVXDL� NHEXWXKDQ�

SHUPDVDODKDQ�\DQJ�DGD�
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��� ,GHQWLILNDVL��GDQ�5XPXVDQ�0DVDODK

����� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ� GDUL� ODWDU� EHODNDQJ� GLDWDV�PDND� \DQJ�PHQMDGL� SRNRN� XWDPD�

SHUPDVDODKDQQ\D� \DLWX�� 6LVWHP� SHQFDWDWDQ� PDVLK� PHQJJXQDNDQ� SURJUDP� H[FHO�

ELDVD� \DQJ� EHOXP� VHFDUD� ODQJVXQJ�PHQJKXEXQJNDQ� GDWD� REDW� PDVXN�� GDWD� REDW�

NHOXDU� VHKLQJJD� PHQJDNLEDWNDQ� NHWHUODPEDWDQ� SHODSRUDQ� LQIRUPDVL� SHUVHGLDDQ�

REDW��6HODLQ�LWX��VLVWHP�VDDW�LQL�WLGDN�PHQFDWDW�GDWD�PLQLPDO�REDW�\DQJ�KDUXV�WHUVHGLD�

GDQ�VHULQJ�WHUMDGLQ\D�NHWHOHGRUDQ�GDODP�SHQJHFHNDQ�ZDNWX�H[SLUHG�REDW�

����� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� GDUL� SHQMHEDUDQ� ODWDU� EHODNDQJ� GLDWDV� GDSDW� NLWD� VLPSXONDQ�

XQWXN� UXPXVDQ� PDVDODKQ\D� DGDODK� %DJDLPDQD� FDUD� XQWXN� PHUDQFDQJ� VHUWD�

PHQJLPSOHPHQWDVLNDQ� VLVWHP� LQIRUPDVL� VWRN� REDW GHQJDQ�PHQJJXQDNDQ�PHWRGH�

5$'�

%HUGDVDUNDQ� GDUL� SHQMHEDUDQ� ODWDU� EHODNDQJ� GLDWDV� GDSDW� NLWD� VLPSXONDQ�

XQWXN�UXPXVDQ�PDVDODKQ\D�DGDODK�

�� %DJDLPDQD� FDUD� XQWXN� PHUDQFDQJ� VHUWD� PHQJLPSOHPHQWDVLNDQ� VLVWHP�

LQIRUPDVL�VWRN�REDW�GHQJDQ�PHQJJXQDNDQ�PHWRGH�5$'�

�� %DJDLPDQD�PHQHUDSNDQ�GDWD�PLQLPDO� VWRN�REDW�SDGD�VLVWHP� LQIRUPDVL�

VWRN�REDW�

�� %DJDLPDQD� PHQ\XVXQ� GDWD� REDW� GHQJDQ� PHPEHGDNDQ� ZDNWX� H[SLUHG�

REDW�

��� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ�KDVLO�REVHUYDVL�GDQ�ZDZDQFDUD��SHUPDVDODKDQ�\DQJ�GLKDGDSL�

SXVNHVPDV�7DMXU�7DQJHUDQJ DGDODK�SHQFDWDWDQ�SHUVHGLDDQ�REDW�GDQ�UHNDP�PHGLV

\DQJ�WHUGDWD�PDVLK�PHQJJXQDNDQ H[FHO�ELDVD��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�

�� 0HUDQFDQJ� GDQ� PHPEDQJXQ� VLVWHP� SHUVHGLDDQ� EDUDQJ� PXODL� GDUL� GHVDLQ�

VLVWHP��GHVDLQ�WDPSLODQ�KLQJJD�ELVD�WHURUJDQLVLV�GHQJDQ�EDLN��+LQJJD�DNKLUQ\D��

UDQFDQJDQ�WHUVHEXW�GDSDW�GLLPSOHPHQWDVLNDQ�GDQ�GDSDW�GLJXQDNDQ�VHFDUD�EDLN�

ROHK�SHWXJDV�SXVNHVPDV��
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�� 6HPXD�GDWD�\DQJ�PHQJHQDL�NHWHUVHGLDDQ�REDW�ELVD�WHURUJDQLVLU�GDQ�WHUKXEXQJ�

ODQJVXQJ��GDWD�UHNDP�PHGLV�MXJD�ODQJVXQJ�ELVD�WHUKXEXQJ�NH�VWRN�SHUVHGLDDQ�

REDW��'LNDUHQDNDQ�GDODP�GDWD�UHNDP�PHGLV�MXJD�WHUFDQWXPNDQ�GDWD�REDW�\DQJ�

GLNRQVXPVL� SDVLHQ� GDQ� ODPD� SHQJREDWDQ� \DQJ� MXJD� EHUSHQJDUXK� WHUKDGDS�

NHWHUVHGLDDQ VWRN�REDW�SDGD�SXVNHVPDV��

�� 6HODLQ� LWX� DJDU� WLGDN� WLPEXO� PDVDODK� VWRN� PHQXPSXN� GLJXGDQJ� \DQJ� ELVD�

PHQLPEXONDQ�NHUXJLDQ�DNLEDW�REDW�NDGDOXDUVD��3HNHUMDDQ�SHWXJDV� MXJD� OHELK�

WHUEDQWX��ODSRUDQ�OHELK�UDSL�GDQ�OHELK�SUDNWLV�GDODP�SHQJJXQDDQ�

��� 0DQIDDW�3HQHOLWLDQ

����� 0DQIDDW�XQWXN�3HUNHPEDQJDQ�,OPX

0DQIDDW�GDUL�SHQHOLWLDQ�\DQJ�GLODNXNDQ�\DNQL�

�� $GDQ\D�LQIRUPDVL�GDQ�LOPX�SHQJHWDKXDQ�\DQJ�EDUX

�� 0HQGDSDWNDQ�VROXVL�GDUL�VHEXDK�SHUPDVDODKDQ�\DQJ�WHUMDGL

�� 6HEDJDL�VDUDQD�XQWXN�PHQJHPEDQJNDQ�SHQJHWDKXDQ�GDQ�VDUDQD�EHODMDU

�� 6HEDJDL�DODW�XQWXN�PHODWLK�DQDOLVLV�VXDWX�PDVDODK�GDQ�PHPEDJLNDQ�VHEDXK�

LQIRUPDVL�\DQJ�EDUX�

����� 0DQIDDW�XQWXN�3XVNHVPDV

0DQIDDW�\DQJ�GLGDSDW�GDUL�SHQHOLWLDQ�\DLWX�GLSHUROHKODK�

�� 6HEXDK� VLVWHP� LQIRUPDVL� \DQJ� ELVD� GLSHUJXQDNDQ� VHVXDL� NHEXWXKDQ�

3XVNHVPDV��

�� 3HWXJDV�OHELK�WHUEDQWX�GDODP�PHQJLQSXWNDQ�GDWD�REDW�\DQJ�PDVXN�PDXSXQ�

\DQJ� NHOXDU�� OHELK� PXGDK� GDODP� PHPDQDMHPHQW� VWRN� SHUVHGLDDQ� REDW��

PHPSHUPXGDK� PHPEHULNDQ� ODSRUDQ� NHDWDVDQ�� GDQ� PHPSHUNHFLO� DGDQ\D�

NHPXQJNLQDQ�REDW�\DQJ�NDGDOXDUVD�NDUHQD�ODPD GLJXGDQJ�

�� .HGHSDQQ\D� QDQWL� SHOD\DQDQ� \DQJ� GLODNXNDQ� ROHK� SHWXJDV� NKXVXVQ\D� GL�

EDJLDQ�IDUPDVL�SXVNHVPDV�7DMXU�7DQJJHUDQJ�OHELK�FHSDW��HILVLHQ�GDQ�EDLN�

GDODP�PHOD\DQL�SDVLHQ�
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��� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND� GDODP� SHQXOLVDQ� SHQHOLWLDQ� LQL� WHUEDJL� NH� GDODP� OLPD�

SHPEDKDVDQ�EHUGDVDUNDQ�VLVWHPDWLND�SHQXOLVDQ�NDU\D�LOPLDK�\DQJ�EDNX�GDQ�EHUODNX�

XPXP��$GDSXQ�NHOLPD�SHPEDKDVDQ�WHUVHEXW�DGDODK���

%$%�,�3(1'$+8/8$1��

%DE�LQL�PHPEDKDV�PHQJHQDL�ODWDU�EHODNDQJ�PDVDODK��LGHQWLILNDVL�PDVDODK��

UXPXVDQ� PDVDODK�� EDWDVDQ� PDVDODK�� WXMXDQ� GDQ� PDQIDDW� SHQHOLWLDQ�� GDQ�

VLVWHPDWLND�SHQHOLWLDQ���

%$%�,,�7,1-$8$1�386$.$��

%DE� LQL� PHPEDKDV� SHQHOLWLDQ� WHUGDKXOX� GDQ� WHRUL�WHRUL� \DQJ�PHQGXNXQJ�

PHQJHQDL� SHQJXQDDQ�PHWRGH�5$'� GDODP�PHQJHPEDQJNDQ� DSOLNDVL� VWRN�

REDW�3XVNHVPDV�7DMXU���

%$%�,,,�0(72'2/2*,�3(1(/,7,$1��

%DE�LQL�PHPEDKDV�WHQWDQJ�WDKDSDQ�SHQHOLWLDQ��SHQJXPSXODQ�GDWD��DQDOLVLV�

GDWD���

%$%�,9�+$6,/�3(1(/,7,$1�'$1�3(0%$+$6$1��

%DE� LQL� PHPEDKDV� KDVLO� SHQHOLWLDQ� GDUL� SHQJXPSXODQ� GDWD� \DQJ� WHODK�

GLODNXNDQ���

%$%�9�.(6,038/$1�'$1�6$5$1�

%DE�LQL�DGDODK�EDE�WHUDNKLU�\DQJ�PHQ\DMLNDQ�NHVLPSXODQ�VHUWD�VDUDQ�XQWXN�

SURVHV�SHQJHPEDQJDQ�SHQHOLWLDQ�OHELK�ODQMXW�


