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�� 3HQGDKXOXDQ

��� /DWDU�%HODNDQJ

3DGD� PDVD� SHUNHPEDQJDQ� WHNQRORJL� VHSHUWL� VHNDUDQJ�� EDQ\DN� DVSHN� PHQJDODPL�

SHUNHPEDQJDQ�\DQJ�SHVDW�� WHUPDVXN�WHNQRORJL�GDODP�ELGDQJ�DUVLWHNWXU� MDULQJDQ��%DQ\DNQ\D�

PDVDODK�VHUWD�UDVD�NHWLGDNSXDVDQ�PHQMDGL�VDODK�VDWX�DODVDQ�PHQJDSD�ELGDQJ�DUVLWHNWXU�MDULQJDQ�

MXJD�KDUXV�EHUNHPEDQJ��'HQJDQ�DUVLWHNWXU�MDULQJDQ�NRQYHQVLRQDO��PDVLK�DGD�EHEHUDSD�KDO�\DQJ�

WLGDN�PHPXDVNDQ�VHSHUWL�KLJK�RSHUDWLRQDO�FRVWV��GLIILFXOW�WR�PDQDJH��VHODOX�DGD�PDVDODK�GHQJDQ�

VNDODELOLWDV�MDULQJDQ��GHFHQWUDOL]DWLRQ��GDQ�ODLQ�VHEDJDLQ\D�

6RIWZDUH�'HILQHG� 1HWZRUN �6'1�� KDGLU� VHEDJDL� VROXVL� GDUL� NHWLGDNSXDVDQ� WHUKDGDS�

DUVLWHNWXU�MDULQJDQ�NRQYHQVLRQDO��6'1�PHPLOLNL�SULQVLS�XWDPD�\DLWX�VHQWUDOLVDVL��GLPDQD�VHPXD�

NRQILJXUDVL� GLODNXNDQ� SDGD� FRQWURO� SODQH� +DO� LQL� WHUMDGL� NDUHQD� NRQVHS� 6'1�PHPLVDKNDQ�

FRQWURO�SODQH�GHQJDQ�GDWD�SODQH�>�@�

6'1 PHPLOLNL�VHEXDK�SURWRNRO�\DQJ�GDSDW�PHQJRQWURO�GDWD�SODQH�PHODOXL�FRQWURO�SODQH�

GHQJDQ� PHPDQIDDWNDQ� FRQWUROOHU�� SURWRNRO� WHUVHEXW� GLQDPDNDQ� 2SHQ)ORZ�� $GD� EHEHUDSD�

FRQWUROOHU SDGD�2SHQ)ORZ�VHSHUWL�32;��)ORRGOLJKW� 2SHQ'D\/LJKW��5\X�GDQ�ODLQ�ODLQ� 'HQJDQ�

VHPDNLQ� EHUNHPEDQJQ\D� SHQHOLWLDQ� GDQ� LPSOHPHQWDVL� 6'1�� PDND� DVSHN� SHQWLQJ� VHSHUWL�

FRQWUROOHU� PHUXSDNDQ� KDO� GDVDU� \DQJ� VDQJDW� SHQWLQJ� XQWXN� GLSHUWLPEDQJNDQ� GDODP�

LPSOHPHQWDVL�6'1��'HQJDQ�EDQ\DNQ\D�FRQWUROOHU�\DQJ�KDGLU��PDND�SHQWLQJ�XQWXN�PHQJHWDKXL�

MHQLV� FRQWUROOHU�PDQD� \DQJ� DNDQ� GLSLOLK�� WHQWXQ\D� GHQJDQ� SHUIRUPDQVL� WHUEDLN� )ORRGOLJKW�

PHUXSDNDQ�VHEXDK�FRQWUROOHU�\DQJ�EHUVLIDW�RSHQ�VRXUFH�GDQ�GLNHPEDQJNDQ�ROHK�%LJ6ZLWFK��

GLUDQFDQJ� DJDU�PHPSXQ\DL� SHUIRUPD WLQJJL� GDQ� GLUDQFDQJ� GHQJDQ�%DKDVD� MDYD�� 6HPHQWDUD

2SHQ'D\/LJKW�PHUXSDNDQ�FRQWUROOHU�\DQJ�GLUDQFDQJ�GDQ�GLNHPEDQJNDQ� VHWHODK� IORRGOLJKW��

2SHQ'D\/LJKW� PHQ\HGLDNDQ� VHW� OD\DQDQ� \DQJ� OHQJNDS� EDLN� XQWXN� MDULQJDQ� GDVDU� PDXSXQ�

H[WHQGHG�QHWZRUN�XQWXN�PHQJRSWLPDOLVDVL�QHWZRUN� UHVRXUFH��6DPD� VHSHUWL� IORRGOLJKW��2'/

MXJD�GLEDQJXQ�GHQJDQ�EDKDVD�MDYD��32;�PHUXSDNDQ�VHEXDK�FRQWUROOHU�SDGD�6'1�\DQJ�EHUVLIDW�

RSHQ� VRXUFH�� VDPD� VHSHUWL� IORRGOLJKW��2'/�GDQ�5\X��32;�GLEDQJXQ�GHQJDQ�PHQJJXQDNDQ�

%DKDVD�S\KWRQ��32;�GLEDQJXQ�GDQ�GLNHPEDQJNDQ�EHUGDVDUNDQ�SDGD�FRQWUROOHU�12;��32;�

GLUDQFDQJ� DJDU� PHPXGDKNDQ GHYHORSHU XQWXN� PHPEDQJXQ� VHUWD� PHUDQFDQJ� MDULQJDQ� OHELK�
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FHSDW�GDQ�HILVLHQ�GDULSDGD�12;��6DPD�KDO�Q\D�GHQJDQ�32;��5\X�PHUXSDNDQ�VHEXDK�FRQWUROOHU�

\DQJ�GLEDQJXQ�GHQJDQ�EDKDVD�S\WKRQ�

'DODP�SHQHOLWLDQ�LQL��NHHPSDW�FRQWUROOHU�RSHQIORZ GHQJDQ�WLQJNDW�SRSXODULWDV�WHUWLQJJL�

DNDQ� GLXML� SHUIRUPDQVLQ\D� GDODP� MDULQJDQ� EHUEDVLV� 6'1�� 3HPLOLKDQ� NHHPSDW� FRQWUROOHU�

WHUVHEXW�EHUGDVDUNDQ�SDGD�EDKDVD�SHPEDQJXQQ\D�\DQJ�EHUEHGD��)ORRGOLJKW�GDQ�2'/�GLEDQJXQ�

EHUGDVDUNDQ� %DKDVD� MDYD�� VHPHQWDUD� 5\X� GDQ� 32; GLEDQJXQ� EHUGDVDUNDQ� EDKDVD� S\WKRQ��

'HQJDQ� KDVLO� SHQHOLWLDQ� LQL�� GLKDUDSNDQ� GDSDW� PHQMDGL� DFXDQ� EDJL� SHQJHPEDQJ� XQWXN�

PHQHQWXNDQ�FRQWUROOHU�2SHQIORZ�PDQD�\DQJ�OHELK�EDLN�GLJXQDNDQ� 6HODLQ�LWX��DODVDQ�PHQJDSD�

PHPLOLK�NHHPSDW�FRQWUROOHU�WHUVHEXW�DGDODK�EHUGDVDUNDQ�KDVLO�VXUYH\�\DQJ�GLODNXNDQ�ROHK�>��@�

\DQJ� KDVLOQ\D� PHQ\DWDNDQ� EDKZD� NHHPSDW� FRQWUROOHU� WHUVHEXW� DGDODK� \DQJ� SDOLQJ� EDQ\DN�

GLJXQDNDQ� $GD� EDQ\DN� SHQHOLWLDQ� \DQJ� VHFDUD� JDULV� EHVDU�PHODNXNDQ� SHQHOLWLDQ�PHQJHQDL�

SHUEDQGLQJDQ� GDUL� EHEHUDSD� FRQWUROOHU� QDPXQ� SHQHOLWLDQ� WHUVHEXW� OHELK� EHUIRNXV� WHUKDGDS�

WLQJNDW�NRPSOHNVLWDV�VXDWX�WRSRORJL� MDULQJDQ��QDPXQ�DVSHN�SHQWLQJ�VHSHUWL�SHQJDUXK�WLQJNDW�

NHEHUDVLODQ�WUDQVDNVL�GDWD�SDNHW�EHOXP�GL�WHOLWL��2OHK�NDUHQD�LWX��SHQHOLWLDQ�LQL�DNDQ�PHODNXNDQ�

SHUEDQGLQJDQ�GDQ�DQDOLVLV�6'1�FRQWUROOHU�2SHQ)ORZ�GHQJDQ�PHWRGH�SDNHW�

��� 5XPXVDQ�0DVDODK

5XPXVDQ�PDVDODK�\DQJ�GLDMXNDQ�SDGD�WXJDV�DNKLU LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD�SHUIRUPDQVL�NHHPSDW�FRQWUROOHU�2SHQIORZ�\DQJ GLVLPXODVLNDQ"

��� 7XMXDQ

$GDSXQ�WXMXDQ�\DQJ�LQJLQ�GLFDSDL�SDGD�WXJDV�DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 8QWXN� PHQJHWDKXL� SHUIRUPDQVL� NHHPSDW� FRQWUROOHU� 2SHQIORZ� \DQJ�

GLVLPXODVLNDQ�

��� %DWDVDQ�0DVDODK

%HULNXW�EDWDVDQ�PDVDODK�SDGD�WXJDV�DNKLU�LQL�

�� 0HQJJXQDNDQ�UDQFDQJDQ�WRSRORJL \DQJ�EHUVXPEHU�GDUL�>�@ GHQJDQ�,3�PDVLK�VDWX�

VXEQHW�

�� 0HQJJXQDNDQ�0LQLQHW�VHEDJDL�HPXODWRU�VLPXODVL�

�� 3DUDPHWHU�SHUIRUPDQVL�\DQJ�GLJXQDNDQ�DGDODK�ODWHQF\��WKURXJKSXW��MLWWHU�GDQ�

SDFNHW�ORVV�

�� &RQWUROOHU \DQJ�GLJXQDNDQ�EHUEDVLV�2SHQIORZ
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��� +LSRWHVD�$ZDO

'DUL� EHEHUDSD� SHQHOLWLDQ� \DQJ� VXGDK� GLODNXNDQ� GHQJDQ� PHWRGH� NHEHUDJDPDQ�

NRPSOHNVLWDV� WRSRORJL� MDULQJDQ��PDND� GLSHUROHK� FRQWUROOHU GHQJDQ� SHUIRUPDQVL� WHUEDLN� GDUL�

NHHPSDW� FRQWUROOHU� \DQJ� GLXMLNDQ� DGDODK� 5\X�� GHQJDQ� 2'/� PHUXSDNDQ� FRQWUROOHU \DQJ�

PHPLOLNL�SHUIRUPDQVL�SDOLQJ�EXUXN��3DGD�SHQHOLWLDQ�GHQJDQ�PHWRGH�SDNHW��5\X�MXJD�GLSUHGLNVL�

OHELK�XQJJXO�NDUHQD�PHPLOLNL�ILWXU�\DQJ�VDQJDW�OHQJNDS��VHPHQWDUD�2'/�GLSUHGLNVL�PHPLOLNL�

SHUIRUPDQVL�EXUXN�NDUHQD�PDVLK�PHPLOLNL�PDVDODK�SDGD�PHPRU\�OHDNDJHV�

��� 0HWRGH�3HQHOLWLDQ

$GDSXQ� PHWRGRORJL� \DQJ� DNDQ� GLODNXNDQ� XQWXN� SHQ\HOHVDLDQ� WXJDV� DNKLU� LQL� DGDODK�

VHEDJDL�EHULNXW��

�� 6WXGL�OLWHUDWXUH

6WXGL� OLWHUDWXUH�PHUXSDNDQ�VHEXDK�NHJLDWDQ�\DQJ�GLODNXNDQ�XQWXN�PHPSHODMDUL�

OLWHUDWXUH�\DQJ�EHUNDLWDQ�GHQJDQ�WRSLN�\DQJ�GLDMXNDQ��0HODNXNDQ�SHQFDULDQ�GDWD�

GDQ�VXPEHU�WHUNDLW�VHFDUD�PDQGLUL��EDLN�GDUL�EXNX��SDSHU��WXJDV�DNKLU��MXUQDO��GDQ�

ODLQ�VHEDJDLQ\D�

�� 3HUDQFDQJDQ�V\VWHP

3HUDQFDQJDQ�V\VWHP�PHUXSDNDQ�VXDWX�NHJLDWDQ�\DQJ�GLODNXNDQ�VHEDJDL�SHUVLDSDQ�

LPSOHPHQWDVL�EHUGDVDUNDQ�KDVLO�\DQJ�GLGDSDW�GDUL�VWXGL�OLWHUDWXUH��3DGD�WDKDS�LQL��

DNDQ�GLEDKDV PHQJHQDL� WRSRORJL� MDULQJDQ�� VSHVLILNDVL�SHUDQJNDW�� VFHQDULR�\DQJ�

DNDQ�GLJXQDNDQ��GDQ�ODLQ�ODLQ��

�� ,PSOHPHQWDVL�V\VWHP

,PSOHPHQWDVL�V\VWHP�PHUXSDNDQ�VXDWX�EHQWXN�SHQJDSOLNDVLDQ�EHUGDVDUNDQ�KDVLO�

SHUDQFDQJDQ�V\VWHP�

�� 3HQJXMLDQ

3HQJXMLDQ� GLODNXNDQ� WHUKDGDS� V\VWHP� \DQJ� WHODK� GL� LPSOHPHQWDVLNDQ� XQWXN

PHQJXML�PDVLQJ�PDVLQJ�SHUIRUPDQVL�FRQWUROOHU�\DQJ�GLWHOLWL�

�� $QDOLVLV

0HODNXNDQ�DQDOLVLV�WHUKDGDS�KDVLO�SHQJXMLDQ�EHUGDVDUNDQ�UXPXVDQ�PDVDODK�GDQ�

WXMXDQ�\DQJ�DGD�

�� 3HQDULNDQ�NHVLPSXODQ

0HQDULN�NHVLPSXODQ�EHUGDVDUNDQ�GDWD�GDUL�WDKDS�SHQJXMLDQ�GDQ�DQDOLVLV��

�� 3HPEXDWDQ�ODSRUDQ�DNKLU
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0HPEXDW� ODSRUDQ� DNKLU� EHUGDVDUNDQ� GDWD� \DQJ� GLSHUROHK� GDUL� SHQJXMLDQ� GDQ�

DQDOLVLV�\DQJ�GLODNXNDQ�VHODPD�SHPEXDWDQ�WXJDV�DNKLU�VHVXDL�GHQJDQ�NHWHQWXDQ�

\DQJ�EHUODNX�

��� -DGZDO�3HODNVDQDDQ

%HULNXW�UHQFDQD�MDGZDO�NHJLDWDQ�WXJDV�DNKLU�

.HJLDWDQ %XODQ�

NH��

%XODQ�

NH��

%XODQ�

NH��

%XODQ�

NH��

%XODQ�

NH��

%XODQ�

NH��

%XODQ�

NH��

6WXGL�/LWHUDWXU

3HUVLDSDQ�'DWD

$QDOLVLV�3HUDQFDQJDQ

,PSOHPHWDVL�3URWRWLSH

3HQJXMLDQ�GDQ�$QDOLVL�+DVLO

3HQ\XVXQDQ�/DSRUDQ�GDQ�'RNXPHQWDVL


