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7DQJHUDQJ�� %DQWHQ�� 3XVNHVPDV� WDMXU� PHUXSDNDQ� XQLW� SHOD\DQDQ� WHNQLV� 'LQDV�

NHVHKHWDQ� WHUGHSDQ� PHPHJDQJ� SHUDQDQ� SHQWLQJ� NDUHQD� VHPDNLQ� PHQLQJNDWQ\D�

WXQWXWDQ�PDV\DUDNDW� DWDV�SHQ\HOHQJJDUDDQ�SHOD\DQDQ� VHEDJDL� DNLEDW����7XQWXWDQ�

PDV\DUDNDW� WHUKDGDS� SHOD\DQDQ� SXVNHVPDV� VHPDNLQ� PHQLQJNDW�� ��� 0DV\DUDNDW�

PHQXQWXW� DGDQ\D� SHUEDLNDQ� SHOD\DQDQ� NDUHQD� PDV\DUDNDW� FHQGHUXQJ� PHOLKDW�

SHUNHPEDQJDQ� GDHUDK� \DQJ� ODLQ�� ��� 6HPDNLQ� EDQ\DN� PDV\DUDNDW� \DQJ�

EHUSDUWLVDSDVL� GDODP� SHPEDQJXQDQ� XQWXN� PHQLQJNDWNDQ� SHOD\DQDQ�� 0DND�

3XVNHVPDV�7DMXU�PHPLOLNL�WDQJJXQJ�MDZDE�WHUKDGDS�WXQWXWDQ�SHOD\DQDQ�NHVHKDWDQ�

PDV\DUDNDW�XQWXN�WHUXV�PHQLQJNDWNDQ�SHOD\DQDQ�\DQJ�EHUPXWX�\DLWX�FHSDW��PXGDK��

GDQ�PHPXDVNDQ�PDV\DUDNDW�NKXVXVQ\D�3DUXQJ�6HUDE�GDQ�7DMXU�.HFDPDWDQ�&LOHGXJ�

.RWD�7DQJHUDQJ�

����� 9LVL�GDQ�0LVL 3XVNHVPDV�7DMXU

3HUDQDQ�3XVNHVPDV� VHEDJDL�XQLW� SHOD\DQDQ� WHUGHSDQ�GL� ELGDQJ�NHVHKDWDQ�

PHPHOLNL� SHUDQ� \DQJ� SHQWLQJ� GDODP� XSD\D� PHQXMX� NRWD� 7DQJHUDQJ� 6HKDW� GDQ�

,QGRQHVLD�6HKDW��3XVNHVPDV�DGDODK�ZDGDK�RUJDQLVDVL� NHVHKHWDQ� IXQJVLRQDO� \DQJ�

PHUXSDNDQ� SXVDW� SHQJHPEDQJDQ� NHVHKDWDQ� PDV\DUDNDW�� PHPELQD� SHUDQ� VHUWD�

PDV\DUDNDW� GDQ� PHPEHULND� SHOD\DQDQ� VHFDUD� PHQ\HOXUXK� VHUWD� WHUSDGX� NHSDGD�

PDV\DUDNDW� GL�ZLOD\DK� NHUMD� 3XVNHVPDV� GDODP� EHQWXN� NHJLDWDQ�NHJLDWDQ� SRNRN��

XQWXN�PHQFDSDL�KDO�WHUVHEXW�3XVNHVPDV�7DMXU�.HFDPDWDQ�&LOHGXJ�.RWD�7DQJHUDQJ�

3HOD\DQDQ� SULPD� \DQJ� GLPDNVXG� DGDODK� EDJDLPDQ� SHOD\DQDQ� NHSDGD�

PDV\DUDNDW� VHVXDL� GHQJDQ� WXQWXWDQ� GDQ� KDUDSDQ� PDV\DUDNDW� \DLWX� FHSDW�� WHSDW��
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PXGDK�� GDQ� PHPXDVNDQ� PDV\DUDNDW�� $GDSXQ� XQWXN� PHQFDSDL� YLVL� WHUVHEXW�

GLMDEDUNDQ� GDODP� PLVL� 3XVNHVPDV�� $GD� HPSDW� PLVL� 3XVNHVPDV� 7DMXU� GDODP�

PHODNVDQDNDQ�SHOD\DQDQ�NHVHKDWDQ� \DLWX��

�� 0HQJHPEDQJNDQ� SHOD\DQDQ� NHVHKDWDQ� GDVDU� OLQJNXQJDQ� 3XVNHVPDV�

7DMXU�

�� 0HPEHUGD\DNDQ�PDV\DUDNDW�GDQ�NHOXDUJD�PHQXMX�KLGXS�VHKDW�

�� 0HQJJDODQJ�NHPLWUDDQ�GHQJDQ�VHNWRU�WHUNDLW��

�� 0HQJJHUDNNDQ�SHPEDQJXQDQ�EHUZDZDVDQ�NHVHKDWDQ�
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*DPEDU�����6WUXNWXU�2UJDQLVDVL�3XVNHVPDV�7DMXU

��� $QDOLVLV�6LVWHP�\DQJ�%HUMDODQ

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�
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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�

3URVHV� SHODSRUDQ� VDDW� LQL�PDVLK� WLGDN�PHQHQWX��PDNVXGQ\D� SLKDN� DSRWHN�

GDODP�PHPEHULNDQ�SHODSRUDQ�WHQWDQJ�GDWD�REDW�\DQJ�WHUSDNDL�WLGDN�GLODNXNDQ�WLDS�

KDUL�� MLND� WHUMDGL� NHNXUDQJDQ� REDW� \DQJ� GLEXWXKNDQ�� DGPLQ� DSRWHN� DNDQ�

PHQJKXEXQJL�SLKDN�SHQJHOROD�JXGDQJ�REDW�SDGD�VDDW�KDUL�LWX�MXJD��MLND�SHUVHGLDDQ�

REDW�PDVLK�DGD�WLGDN�DNDQ�DGD�PDVDODK��DNDQ�WHWDSL� MLND�REDW�KDELV��PDND�SDVLHQ�

GLKDUXVNDQ�PHQXQJJX�KLQJJD�HVRN�KDUL�DWDX�PHQHEXV�REDW�NH�DSRWHN�ODLQ�

3HUPDVDODKDQ�WLGDN�KDQ\D�WHUMDGL�GL�EDJLDQ�DSRWHN��GL�EDJLDQ�JXGDQJ�MXJD�

VHULQJ�WHUMDGL�NHWHUODPEDWDQ�ODSRUDQ�NKXVXVQ\D�VDDW�REDW�REDW�GLNLULP�NH�DSRWHN��

6HULQJNDOL� MXPODK� REDW� \DQJ� VHGLNLW� KDQ\D� GLWXOLV� GL� FDWDWDQ� NHFLO� GDQ� EDKNDQ�

VHULQJNDOL� WLGDN� GLFDWDW�� +DO� WHUVHEXW� GDSDW� PHPEHEDQL� DGPLQ� JXGDQJ� VDDW�

PHQ\XVXQ�ODSRUDQ�

����� )ORZFKDUW�3HPEHOLDQ�2EDW

3URVHV�SHPEHOLDQ�REDW�GLODNXNDQ�VDDW�VWRN�REDW�KDELV��DGPLQ�JXGDQJ�DNDQ�

PHQJKXEXQJL� VXSSOLHU� XQWXN� PHODNXNDQ� SHPEHOLDQ� REDW�� 6HWHODK� REDW� GDWDQJ��

DGPLQ�JXGDQJ�DNDQ�PHQFDWDW�GDWD�REDW�GL�NDUWX�VWRN�GDQ�GLLQSXW�NH�GDODP�0LFURVRIW�

([FHO��6HWHODK�PHODNXNDQ�SHQFDWDWDQ��DGPLQ�JXGDQJ�DNDQ�PHPEXDW�ODSRUDQ�\DQJ�

DNDQ�GLEHULNDQ�NHSDGD�SLPSLQDQ��%HULNXW�LQL�PHUXSDNDQ�IORZFKDUW�SHPEHOLDQ�REDW�

3XVNHVPDV�7DMXU�
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%HUGDVDUNDQ� IORZFKDUW� SHPEHOLDQ� REDW�� REDW� EDUX� GLEHOL� VDDW� VWRN� REDW�

WHUVHEXW� KDELV�� WLGDN� DGD� VWRN� PLQLPDO� \DQJ� GLJXQDNDQ�� VHKLQJJD� KDO� LQL� GDSDW�

PHQJKDPEDW�SLKDN�DSRWHN�GDODP�PHOD\DQL�SDVLHQ�
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3URVHV 3HQMXDODQ 2EDW

$GPLQ $SRWHN $GPLQ *XGDQJ3DVLHQ
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2EDW
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3DVLHQ�DNDQ�PHPEHULNDQ�UHVHS�NHSDGD�DGPLQ�DSRWHN��DGPLQ�DSRWHN�DNDQ�

PHQ\LDSNDQ�REDW� VHVXDL�GHQJDQ� UHVHS�REDW�� MLND�REDW� WHUVHEXW�KDELV��PDND�SLKDN�

DGPLQ� DSRWHN� DNDQ� PHQJDMXNDQ� SHUPLQWDDQ� NHSDGD� DGPLQ� JXGDQJ� XQWXN�

PHQJLULPNDQ�REDW�\DQJ�KDELV��6HWHODK�REDW�WHUVHGLD��DNDQ�GLEHULNDQ�NHSDGD�SDVLHQ��

3HUPDVDODKDQ� GDODP� SHQMXDODQ� LQL� VDPD� GHQJDQ� SHUPDVDODKDQ� GDODP� SHPEHOLDQ�

REDW��MLND�REDW�KDELV�GDQ�VWRN�PDVLK�WHUVHGLD��SDVLHQ�KDQ\D�SHUOX�PHQXQJJX�OHELK�
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ODPD�XQWXN�PHQGDSDWNDQ�REDW��DNDQ�WHWDSL�MLND�VWRN�REDW�KDELV��PDND�SDVLHQ�WLGDN�

GDSDW�PHQGDSDWNDQ�REDW�GDQ�SDVLHQ�KDUXV�PHQHEXV�UHVHS�GL�DSRWHN�\DQJ�ODLQ�

��� 0HWRGH�3HQJXPSXODQ�'DWD

0HWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLEXWXKNDQ� XQWXN�PHPHQXKL� NHEXWXKDQ�

GDODP�SHUDQFDQJDQ�VLVWHP�LQYHQWRU\�VHEDJDL�EHULNXW�

�� 'RNXPHQWDVL

0HWRGH�LQL�PHUXSDNDQ�FDUD�XQWXN�PHQJXPSXONDQ�GDWD�EHUGDVDUDNDQ�ILOH�

\DQJ�WHUVLPSDQ�EDLN�EHUXSD�DUVLS��GRNXPHQ�DWDX�EXNX��6XJL\RQR���������

3DGD� SHQHOLWLDQ� LQL�� GDWD� \DQJ� GLEXWXKNDQ� DGDODK� GDWD� REDW� GDQ� GDWD�

WUDQVDNVL�REDW�EDLN�REDW�PDVXN�PDXSXQ�REDW�NHOXDU�

�� :DZDQFDUD

0HWRGH�ZDZDQFDUD�PHUXSDNDQ�SHQFDULDQ� LQIRUPDVL�EHUGDVDUNDQ� WDQ\D�

MDZDE� WHUKDGDS� VHRUDQJ� LQIRUPDQ� \DQJ� PHPSXQ\DL� LQIRUPDVL� WHUNDLW�

GHQJDQ�SHQHOLWLDQ�\DQJ�GLDQJNDW��.UL\DQWRQR���������3DGD�SHQHOLWLDQ�LQL�

\DQJ�GLMDGLNDQ�LQIRUPDQ�DGDODK�DGPLQ�\DQJ�PHPSXQ\DL�KDN�DNVHV�GDODP�

PHQJHOROD�JXGDQJ�REDW�GDQ�EDJLDQ�DSRWHNHU�

�� 2EVHUYDVL

0HWRGH�LQL�PHUXSDNDQ�PHWRGH�\DQJ�OHELK�EDLN�GDULSDGD�GRNXPHQWDVL�GDQ�

ZDZDQFDUD�� NDUHQD� SHQHOLWL� DNDQ� PHODNXNDQ� SHQJDPDWDQ� VHFDUD�

PHQ\HOXUXK� WLGDN� KDQ\D� GDWD� GDQ� VXPEHU� GD\D�PDQXVLD� \DQJ� WHUOLEDW��

VLVWHP� \DQJ� EHUMDODQ� DNDQ� GLDPDWL� DJDU� PHQJHWDKXL� NHNXUDQJDQ� GDQ�

NHOHELKDQQ\D��6XJL\RQR��������
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��� 0HWRGH�3HUDQFDQJDQ�6LVWHP

0HWRGH�SHQJHPEDQJDQ� VLVWHP� \DQJ�GLJXQDNDQ� DGDODK�5DSLG�$SSOLFDWLRQ�

'HYHORSPHQW �5$'� PHUXSDNDQ� PHWRGH� UHND\DVD� SHUDQJNDW� OXQDN� \DQJ� GDSDW�

PHQJKHPDW� ZDNWX� GDODP� SURVHV� SHPEXDWDQQ\D�� NDUHQD� PHWRGH� LQL� PHPSXQ\DL�

SHQMDGZDODQ�\DQJ�NHWDW�VHEDE�EHUIRNXV�SDGD�SURWRW\SH�\DQJ�GLXMLNDQ�NHSDGD�XVHU�

XQWXN�PHQGDSDWNDQ�KDVLO�\DQJ�PDNVLPDO��3XWHUL�	�(IIHQGL��������S��������%HULNXW�

LQL� PHUXSDNDQ� SHUDQFDQJDQ� VLVWHP� LQYHQWRU\� PHQJJXQDNDQ� PHWRGH� 5DSLG�

$SSOLFDWLRQ�'HYHORSPHQW �5$'��

5$'�PHPDQIDDWNDQ�DODW�GDQ�WHNQLN�RWRPDWLV�XQWXN�PHUHVWUXNWXULVDVL�SURVHV�

PHPEDQJXQ�VLVWHP�LQIRUPDVL��3URVHV�EDUX�LQL��GLHNVWUDSRODVL�NH�VHOXUXK�RUJDQLVDVL�

VLVWHP�LQIRUPDVL��PHQJKDVLONDQ�WUDQVIRUPDVL�PHQGDODP�GDUL�SHQJHPEDQJDQ�VLVWHP�

LQIRUPDVL�� 5$'� PHQJJDQWLNDQ� SURVHV� GHVDLQ� GDQ� SHQJNRGHDQ� WDQJDQ�� \DQJ�

EHUJDQWXQJ� SDGD� NHWHUDPSLODQ� LQGLYLGX� \DQJ� WHULVRODVL�� GHQJDQ� GHVDLQ� GDQ�

SHQJNRGHDQ� RWRPDWLV�� \DQJ� VHFDUD� LQKHUHQ�PHUXSDNDQ� SURVHV� \DQJ� OHELK� VWDELO��

'HQJDQ�GHPLNLDQ�5$'�GDSDW�PHPEHULNDQ�RUJDQLVDVL�VLVWHP�LQIRUPDVL�GDVDU�Q\DWD�

SHUWDPD� XQWXN� SHUEDLNDQ� WHUXV�PHQHUXV�� 6HODLQ� OHELK� VWDELO�� 3HQJHPEDQJDQ�

$SOLNDVL�&HSDW� DGDODK�SURVHV� \DQJ� OHELK�PXPSXQL�� NDUHQD� MDXK� OHELK� FHSDW� GDQ�

OHELK�VHGLNLW�UDZDQ�NHVDODKDQ�GDULSDGD�SHQJNRGHDQ�WDQJDQ�

��� .HUDQJND�3HQHOLWLDQ

%HUGDVDUNDQ� PHWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� 5DSLG�

$SOLFDWLRQ�'HYHORSPHQW �5$'���EHULNXW� LQL�PHUXSDNDQ�NHUDQJND�SHQHOLWLDQ�\DQJ�

GLJXQDNDQ�

*DPEDU���� .HUDQJND�3HQHOLWLDQ
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��� $QDOLVLV .HEXWXKDQ

$QDOLVLV� NHEXWXKDQ� PHQMHODVNDQ� WHQWDQJ� NRQVHS� SHQJHPEDQJDQ� DSOLNDVL�

EHUGDVDUNDQ�REVHUYDVL�\DQJ�GLODNXNDQ��6HFDUD�JDULV�EHVDU�DQDOLVD�NHEXWXKDQ�GLEDJL�

PHQMDGL�GXD�\DLWX�NHEXWXKDQ�IXQJVLRQDO�GDQ�NHEXWXKDQ�QRQ�IXQJVLRQDO�

����� .HEXWXKDQ�)XQJVLRQDO

.HEXWXKDQ�IXQJVLRQDO�PHQMDEDUNDQ�SURVHV�\DQJ�GLEXWXKNDQ�GL�GDODP�VLVWHP�

\DQJ� GLNHPEDQJNDQ� EHUGDVDUNDQ� SHUPDVDODKDQ� \DQJ� GLKDGDSL�� 3URVHV�SURVHV�

WHUVHEXW� DNDQ� GLJXQDNDQ ROHK� SHQJJXQD� GDODP� PHQJDNVHV� VLVWHP� \DQJ�

GLNHPEDQJNDQ�

7DEHO�����.HEXWXKDQ�3HQJJXQD

1R .HEXWXKDQ�3HQJJXQD
$GPLQ�*XGDQJ �� 'DSDW�PHQJHOROD�GDWD�REDW�GL�JXGDQJ

�� 0HPDVXNNDQ�GDWD�REDW�\DQJ�WHODK�GLEHOL
�� 0HQJHPEDOLNDQ�REDW�\DQJ�WHODK�NDGDOXZDUVD

$GPLQ�$SRWHN �� 0HQJHFHN GDWD�REDW�GL�DSRWHN
3LPSLQDQ �� 'DSDW�PHQJHFHN�GDWD�VWRN�REDW

�� 'DSDW�PHQJHOROD�GDWD�REDW�GL�JXGDQJ
�� 'DSDW�PHQJHOROD�GDWD�REDW�GL�DSRWHN

%HUGDVDUDNDQ� NHEXWXKDQ� PDND� GDSDW� GLWHQWXNDQ� NHEXWXKDQ� IXQJVLRQDO�

VHEDJDL�EHULNXW

7DEHO�����.HEXWXKDQ�)XQJVLRQDO

1R .HEXWXKDQ�)XQJVLRQDO .HEXWXKDQ�3HQJJXQD
.)� 0HPEXDW�PDVWHU�XVHU�DSOLNDVL�SHUJXGDQJDQ 3LPSLQDQ
.)� 0HPEXDW�PDVWHU�REDW�XQWXN�JXGDQJ 3LPSLQDQ�GDQ�$GPLQ�

*XGDQJ
.)� 0HPEXDW�PDVWHU�SHPEHOLDQ�REDW $GPLQ�*XGDQJ
.)� 0HPEXDW�PDVWHU�SHQJHPEDOLDQ��UHWXU� REDW $GPLQ�*XGDQJ
.)� 0HQHQWXNDQ�VWRN�PLQLPDO�REDW�GL�JXGDQJ 3LPSLQDQ�GDQ�$GPLQ�

*XGDQJ
.)� 0HPEXDW�PDVWHU�REDW�XQWXN�DSRWHN 3LPSLQDQ
.)� 0HQHQWXNDQ�VWRN�PLQLPDO�REDW�GL�DSRWHN 3LPSLQDQ
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����� .HEXWXKDQ�1RQ�)XQJVLRQDO

%HULNXW�LQL�PHUXSDNDQ�NHEXWXKDQ�QRQ�IXQJVLRQDO�

�� .HEXWXKDQ�3HUDQJNDW�.HUDV

3HUDQJNDW� NHUDV� PHUXSDNDQ� SHQGXNXQJ� SHQWLQJ� DJDU� DSOLNDVL� \DQJ�

GLUDQFDQJ� GDSDW� EHUMDODQ� GHQJDQ� EDLN� EHULNXW� LQL� PHUXSDNDQ� NULWHULD�

SHUDQJNDW�NHUDV�\DQJ�GLEXWXKNDQ�GDODP�PHUDQFDQJ�DSOLNDVL�VWRN�REDW�

D� 3HUVRQDO�&RPSXWHU�DWDX�/DSWRS

E� 3URVHVVRU PHQJJXQDNDQ ,QWHO�&RUH�L� 4XDG�����*+]

F� 5DP�� *E

G� 66' PLQLPDO���� *E

�� .HEXWXKDQ�3HUDQJNDW�/XQDN

3HQJRSHUDVLDQ� SURJUDP� DSOLNDVL \DQJ� GLUDQFDQJ� PHPEXWXKNDQ

SHUDQJNDW�OXQDN�VHEDJDL�EHULNXW�

D� 6LVWHP�RSHUDVL \DQJ�GLJXQDNDQ :LQGRZV��

E� 3HQJHWLNDQ�NRGH�GHQJDQ�1RWHSDG���DWDX�DGREH�GUHDPZHDYHU

F� 'DWDEDVH�PHQJJXQDNDQ�0\VTO

G� 0HQMDODQNDQ�DSOLNDVL�PHQJJXQDNDQ�EURZVHU


