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��� /DWDU�%HODNDQJ

3HUXVDKDDQ�'DHUDK�$LU�0LQXP .DEXSDWHQ�0RMRNHUWR�PHUXSDNDQ %DGDQ�

8VDKD 0LOLN 'DHUDK�\DQJ GLEHQWXN ROHK�SHPHULQWDK�NRORQLDO %HODQGD SDGD�WDKXQ

���� \DQJ�EHUJHUDN�GDODP�ELGDQJ�MDVD�SHQ\HGLD�VDUDQD�DLU�PLQXP�EHUVLK� $LU�EHUVLK�

GLGDSDW�GHQJDQ�PHPDQIDDWNDQ 6XPEHU�0DWD $LU -XEHO�\DQJ�WHUOHWDN GL .HFDPDWDQ�

3DFHW�GHQJDQ GHELW SHQ\DGDSDQ OHELK�GDUL ��OLWHU�GHWLN� 'DHUDK�RSHUDVL�SHOD\DQDQ�

DLU EHUVLK 3'$0� .DEXSDWHQ� 0RMRNHUWR� PHQFDNXS� DUHD .DEXSDWHQ 0RMRNHUWR��

\DQJ� PHPLOLNL� ��� .HFDPDWDQ� GHQJDQ� WRWDO� SHQGXGXN� SDGD� ����� VHEDQ\DN�

����������RUDQJ��

.HEHUDGDDQ� 3'$0�.DEXSDWHQ�0RMRNHUWR� GLKDUDSNDQ� GDSDW�PHPHQXKL�

VHPXD� NHEXWXKDQ� DLU� EHUVLK� EDJL� PDV\DUDNDW� .DEXSDWHQ� 0RMRNHUWR�� 'HQJDQ�

EDQ\DNQ\D�DUHD�\DQJ�GLFDNXS�ROHK�3'$0�.DEXSDWHQ�0RMRNHUWR�PDND�SHODQJJDQ�

\DQJ� PHPDNDL� MDVD� VDUDQD� DLU� PHPLOLNL� MXPODK� \DQJ� EHVDU�� 3'$0� .DEXSDWHQ�

0RMRNHUWR� VHEDJDL� SHOD\DQDQ� SXEOLN� EHOXP� VHSHQXKQ\D�PHPEHULNDQ� SHOD\DQDQ�

\DQJ� WHUEDLN�� +DO� WHUVHEXW� GDSDW� GLOLKDW� EDKZD� UDWD�UDWD� VHWLDS� EXODQ� PHQFDSDL�

NXUDQJ�OHELK�����SHQJDGXDQ�SHODQJJDQ�\DQJ�GLWHULPD�ROHK�SLKDN�3'$0�.DEXSDWHQ�

0RMRNHUWR� GL� ORNHW� SHQJDGXDQ� GL� NDQWRU� 3'$0� .DEXSDWHQ� 0RMRNHUWR�� 8QWXN�

SHQJDGXDQ� SDGD� PHGLD� ODLQ�� SLKDN� 3'$0� .DEXSDWHQ� 0RMRNHUWR� WLGDN� GDSDW�

PHPSHUNLUDQ�EDQ\DNQ\D�NHOXKDQ�SHUEXODQQ\D��

/D\DQDQ� SHQJDGXDQ� SHODQJJDQ� GLODNXNDQ� GHQJDQ� PHQ\HGLDNDQ� WHPSDW�

SHQJDGXDQ�SHODQJJDQ�SDGD�NDQWRU�3'$0�.DEXSDWHQ�0RMRNHUWR� -LND�VXGDK GL



�

NDQWRU� 3'$0� .DEXSDWHQ� 0RMRNHUWR� NRQVXPHQ� PHQJDPELO� QRPRU� DQWULDQ� GDQ�

PHQXQJJX�JLOLUDQ�VHVXDL�QR�DQWULDQ��ORNHW�\DQJ�GLEXND�XQWXN�SHQJDGXDQ�KDQ\D�DGD�

�� ORNHW��6HWHODK�PHQXQJJX�DQWULDQ�VHODQMXWQ\D�NRQVXPHQ�GLSDQJJLO�ROHK�SHWXJDV�

ORNHW�\DQJ�PHUXSDNDQ�NDU\DZDQ EDJLDQ�KXEXQJDQ�ODQJJDQDQ�VHVXDL�QRPRU�DQWULDQ�

GDQ�PHODNXNDQ�SHQJLVLDQ�SDGD�VHOHPEDU�NHUWDV�NHFLO��.HUWDV�NHFLO�\DQJ�GLEHULNDQ�

EHULVL� WHQWDQJ�GDWD� GLUL� NRQVXPHQ�GDQ�SHQJDGXDQ��6HWHODK� VHOHPEDU� NHUWDV� NHFLO�

WHUVHEXW� GLLVL� NHPXGLDQ� GLEHULNDQ� NHSDGD� SHWXJDV� ORNHW�� 3HWXJDV� ORNHW� DNDQ�

PHQ\DPSDLNDQ� SHQJDGXDQ WHUVHEXW�PHODOXL� SHVDQ� JDPEDU� SDGD�*UXS�:KDWVDSS�

\DQJ�EHULVL�EDJLDQ� WHNQLV��1DPXQ��XQWXN�ZDNWX�SHQ\HOHVDLDQ�NHOXKDQ�SHODQJJDQ

GDQ�ZDNWX� VXUYHL EHOXP�ELVD�GLSDVWLNDQ�NDUHQD�VHPXD�GLDWXU�ROHK�NHSDOD�EDJLDQ�

WHNQLN� +DO� WHUVHEXW� NXUDQJ� HIHNWLI� NDUHQD� SHODQJJDQ� KDUXV� GDWDQJ� NH� 3'$0�

.DEXSDWHQ�0RMRNHUWR�PHQJLQJDW�EDKZD�SHODQJJDQ�NDEXSDWHQ�PRMRNHUWR�WHUVHEDU�

GL����.HFDPDWDQ�

.HOXKDQ�MXJD�GLVDPSDLNDQ�SDGD�EHUDQGD�$NXQ�2IILFLDO�SDGD�PHGLD�VRVLDO�

IDFHERRN� VHKLQJJD� NHOXKDQ� SHQDQJDQDQ� OD\DQDQ� SXQ� WLGDN� UHVPL�� VHWHODK�

PHQJDMXNDQ� SHQJDGXDQ�� SHODQJJDQ� KDQ\D� ELVD� PHQXQJJX� SHWXJDV� VXUYHL� WDQSD�

EDWDV� ZDNWX� \DQJ� MHODV�� -LND� SHODQJJDQ� WLGDN� LQJLQ� GDWDQJ� NH� NDQWRU� 3'$0�

.DEXSDWHQ�0RMRNHUWR�GDPSDN�\DQJ� WHUMDGL�DGDODK SHQJDGXDQ SHODQJJDQ� WHQWDQJ�

3'$0�WHUVHEDU�GL�EHUEDJDL�WHPSDW�GLPDQD�SHODQJJDQ�GDSDW�PHQ\DOXUNDQ�NRPHQWDU�

DWDXSXQ� SHQJDGXDQ \DQJ� EHUVLIDW� SXEOLN� %DQ\DNQ\D� NRPHQWDU� EXUXN� DWDXSXQ�

UHYLHZ \DQJ�WLGDN�EDLN�WHUKDGDS�3'$0�.RWD�0RMRNHUWR�PHQ\HEDENDQ�NHSHUFD\DDQ�

GDODP�PHQJJXQDNDQ MDVD�SHQ\HGLD�DLU�PLQXP�EHUVLK�EHUNXUDQJ�

3HQJHORODDQ�SHQJDGXDQ�SDGD�LQWHUQDO�SHUXVDKDDQ�GLDWXU�ROHK�NHSDOD�EDJLDQ�

WHNQLN� PHODOXL� JUXS� :KDWVDSS VHKLQJJD� SHJDZDL� \DQJ� VHGDQJ� WLGDN� EHUWXJDV�
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PDXSXQ� \DQJ� VHGDQJ� EHUWXJDV� VXVDK� XQWXN� GLPRQLWRULQJ�� .HSXDVDQ� SHODQJJDQ�

WHUKDGDS�OD\DQDQ�SHJDZDL�WHNQLN�MXJD�EHOXP�WHUXNXU�VHKLQJJD�NHSDOD�EDJLDQ�WHNQLN�

WLGDN�PHQJHWDKXL�SHUIRUPD�NLQHUMD�GDUL�VWDIIQ\D�

%HUGDVDUNDQ� XUDLDQ� GLDWDV� PDND� GLUDQFDQJODK� VHEXDK� DSOLNDVL� OD\DQDQ�

SHQJDGXDQ�SHODQJJDQ�SDGD�3HUXVDKDDQ�'DHUDK�$LU�0LQXP�.DEXSDWHQ�0RMRNHUWR�

EHUEDVLV�:HEVLWH��$ODVDQ�PHQJDSD�DSOLNDVL�LQL�PHQJJXQDNDQ�EDVLV�ZHEVLWH�NDUHQD�

SDGD� LQIUDVWUXNWXU� MDULQJDQ�NDQWRU�3'$0�.DEXSDWHQ�0RMRNHUWR� VXGDK�PHPLOLNL�

DNVHV� :L�IL� VHKLQJJD� MLND� DSOLNDVL� PHQJJXQDNDQ� EDVLV� ZHEVLWH� SHJDZDL� ELVD�

PHQJDNVHV��6HODLQ�LWX��NHEXWXKDQ�SHQJJXQD�GDUL�DSOLNDVL SHQJDGXDQ SHODQJJDQ�LQL��

3HQJJXQD� XWDPD� GDUL� DSOLNDVL� LQL� DGDODK� NRQVXPHQ�� .RQVXPHQ� GDUL� 3'$0�

.DEXSDWHQ� 0RMRNHUWR� WHUVHEDU� SDGD� ��� .HFDPDWDQ� GHQJDQ� OXDV� .DEXSDWHQ�

0RMRNHUWR�PHQXUXW GDWD�SHPHULQWDK�NDEXSDWHQ�VHEHVDU���������.P� DWDX�VHNLWDU�

������ GDUL� OXDV� 3URYLQVL� -DZD� 7LPXU�� 6HODLQ� LWX�� EDJLDQ� WHNQLN� \DQJ� PHOD\DQL�

SHQJDGXDQ MXJD�VHULQJNDOL�EHUDGD�GLOXDU�NDQWRU�XQWXN�VHNHGDU�PHQ\XUYHL�DWDXSXQ�

PHPSHUEDLNL� SHQJDGXDQ�� 0DND� GDUL� LWX� ZHEVLWH� PHUXSDNDQ� EDVLV� \DQJ� GDSDW�

PHQMDQJNDX�SHQJJXQD�GDUL�PDQDSXQ�SHQJJXQD�WHUVHEXW�EHUDGD�

7XMXDQ� UDQFDQJ� EDQJXQ� DSOLNDVL� SHQJHORODDQ� OD\DQDQ� SHQJDGXDQ�

SHODQJJDQ� LQL� PDPSX� XQWXN� ���� PHPSHUPXGDK� NRQVXPHQ� GDODP� PHPEHULNDQ�

SHQJDGXDQ VHFDUD� RQOLQH�� ���� WHUSXVDWQ\D� GDWD SHQJDGXDQ SHODQJJDQ�� ����

PHPEHULNDQ�SHPEHULWDKXDQ�EHUXSD�ZDNWX� VXUYHL�PDNVLPDO�\DQJ�DNDQ�GLODNXNDQ�

EDJLDQ�WHNQLV��MLND�EDWDV�ZDNWX�OHELK GDUL�ZDNWX�\DQJ�GLMDQMLNDQ�PDND�SHQJDGXDQ

GDSDW�GLODSRUNDQ�GDQ�SHQJDGXDQ WHUVHEXW�ODQJVXQJ�VDPSDL�SDGD�DNXQ�NHSDOD�EDJLDQ�

WHNQLN�� ���� GDSDW� PHQFDWDW� VHOXUXK� GDWD� GDQ� SHQJDGXDQ SHODQJJDQ� GDQ�

PHQ\LPSDQQ\D� GDODP� VDWX� VLVWHP�� ���� PHPEDQWX� GDODP� UHNDS� GDWD� SHQJDGXDQ
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SHODQJJDQ�\DQJ�PDVXN�SDGD�VDWX�VLVWHP������PHQFDWDW�NHSXDVDQ�SHQJJXQD�VHWHODK�

SHQJDGXDQ�VHOHVDL�GLWDQJDQL

��� 5XPXVDQ�0DVDODK

%HGDVDUNDQ�SHUPDVDODKDQ�\DQJ�WHODK�GLXUDLNDQ�SDGD�ODWDU�EHODNDQJ�GLDWDV��

PDND� GLGDSDWNDQ� SHUXPXVDQ� PDVDODK� SDGD� 7XJDV� $NKLU� LQL� DGDODK� EDJDLPDQD�

PHUDQFDQJ�EDQJXQ�DSOLNDVL�OD\DQDQ�SHQJDGXDQ�SHODQJJDQ�SDGD�3HUXVDKDDQ�'DHUDK�

$LU�0LQXP�.DEXSDWHQ�0RMRNHUWR�

��� %DWDVDQ�0DVDODK

%DWDVDQ� PDVDODK� SDGD� UDQFDQJ� EDQJXQ� DSOLNDVL� OD\DQDQ� SHQJDGXDQ�

SHODQJJDQ� SDGD� 3HUXVDKDDQ�'DHUDK�$LU�0LQXP� �3'$0��.DEXSDWHQ�0RMRNHUWR�

DGDODK�VHEDJDL�EHULNXW��

�� $SOLNDVL� KDQ\D� XQWXN� SHQJDGXDQ� NRQVXPHQ� SDGD� MDVD� OD\DQDQ� 3'$0�

.DEXSDWHQ�0RMRNHUWR�

�� $SOLNDVL�WLGDN PHPEDKDV�ELD\D�WHQWDQJ�SHUEDLNDQ�PDXSXQ�ELD\D�SHQJJDQWLDQ�

VSDUHSDUW�

�� $SOLNDVL�WLGDN�PHPEHULNDQ�LQIRUPDVL�WHQWDQJ�DQWULDQ�SDGD�ORNHW�SHQJDGXDQ�GL�

NDQWRU�3'$0�.DEXSDWHQ�0RMRNHUWR��

�� $SOLNDVL� WLGDN� PHPEDKDV� WHQWDQJ� SHQJDGDDQ� PDXSXQ� SHPEHOLDQ� VSDUHSDUW�

XQWXN�SHUEDLNDQ�NHOXKDQ�

�� 3DGD�7XJDV�$NKLU�LQL�KDQ\D�VDPSDL�WDKDSDQ�WHVWLQJ�

�� 'DWD�\DQJ�GLJXQDNDQ�DGDODK�GDWD�GDUL���6HSWHPEHU������± ��2NWREHU�����
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��� 7XMXDQ

%HGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�WHODK�GLXUDLNDQ�GL�DWDV��PDND�WHUGDSDW�WXMXDQ�

\DQJ� LQJLQ� GLFDSDL� GDODP� WXJDV� DNKLU� LQL� \DLWX� PHQJKDVLONDQ� DSOLNDVL� \DQJ�

PHPEHULNDQ� VROXVL� EHUXSD� OD\DQDQ� SHQJDGXDQ� EDJL� NRQVXPHQ� VHKLQJJD� GDWD�

SHQJDGXDQ NRQVXPHQ�3'$0�.DEXSDWHQ�0RMRNHUWR�WLGDN�WHUVHEDU�OXDV�GL EHUEDJDL�

PHGLD� GDQ� NRQVXPHQ� WLGDN� KDQ\D� VHNHGDU� PHQXQJJX� SHWXJDV� VXUYHL� VHWHODK�

PHPEHULNDQ�SHQJDGXDQ��QDPXQ�NRQVXPHQ�GDSDW�PHQGDSDW�LQIRUPDVL�EDWDV�ZDNWX�

VXUYHL�XQWXN�WLQGDNDQ�SHUEDLNDQ��-LND�EDWDV�VXUYHL�WHODK�WHUOHZDWL�PDND�SHQJDGXDQ�

GDSDW�GLODSRUNDQ�GDQ�DNDQ�ODQJVXQJ�PDVXN�NH�DNXQ�PLOLN�NHSDOD�EDJLDQ�WHNQLN�

��� 0DQIDDW

$GDSXQ�PDQIDDW�GDUL�SHPEXDWDQ�WXJDV�DNKLU�LQL�\DLWX�

�� 0HPEDQWX�PHPEHULNDQ� NHPXGDKDQ� SDGD� NRQVXPHQ�3'$0�.DEXSDWHQ�

0RMRNHUWR�GDODP�PHQ\DOXUNDQ�SHQJDGXDQ VHFDUD�RQOLQH�

�� 0HPEDQWX�PHPEHULNDQ� LQIRUPDVL�EDWDV�ZDNWX�VXUYHL�GDUL�SLKDN�3'$0�

.DEXSDWHQ�0RMRNHUWR�NHSDGD�NRQVXPHQ��

�� 0HPEDQWX�SLKDN�3'$0�.DEXSDWHQ�0RMRNHUWR�GDODP�PHPXVDWNDQ�GDWD�

SHQJDGXDQ NRQVXPHQ�

�� 0HPEDQWX�SLKDN�3'$0�PHUHNDS�GDWD�SHQJDGXDQ SHODQJJDQ�\DQJ�WHODK�

GLWDQJDQL�ROHK�SHWXJDV�SHOD\DQDQ�WHNQLN�



�

%$%�,,�

/$1'$6$1�7(25,

��� 3HQJDGXDQ

3HQJDGXDQ�PDV\DUDNDW�PHUXSDNDQ�VROXVL�GDUL�PXQFXOQ\D�SHQ\LPSDQJDQ�

\DQJ� WHUMDGL� GDODP� SHQ\HOHQJJDUDDQ� SHOD\DQDQ� SXEOLN�� 3HQJDGXDQ� DWDX� NHOXKDQ�

\DQJ�PXQFXO�GDUL�PDV\DUDNDW�DWDV�UDVD�NHWLGDNVHVXDLDQ�KDUDSDQ�GDQ�NHQ\DWDDQ�\DQJ�

GLUDVDNDQ�PDV\DUDNDW�� PHQMDGL� VHEXDK� WDQWDQJDQ� EDJL� SHQ\HOHQJJDUD� RUJDQLVDVL�

XQWXN�GDSDW�PHPEHULNDQ�SHOD\DQDQ�\DQJ�VHVXDL�GHQJDQ�KDUDSDQ�PDV\DUDNDW�

.HOXKDQ�SHODQJJDQ�PHUXSDNDQ�VDODK�VDWX�VDOXUDQ�XPSDQ�EDOLN�\DQJ�SDOLQJ�

SUDNWLV��\DQJ�VHKDUXVQ\D�GDSDW�GLPDQIDDWNDQ�ROHK�RUJDQLVDVL�DWDX�SHUXVDKDDQ�XQWXN�

PHQJHWDKXL� WDQJJDSDQ� NRQVXPHQ� DWDV� SURGXN� PDXSXQ� MDVD� \DQJ� GLEHULNDQ��

3HQDQJDQDQ�NHOXKDQ�SHODQJJDQ�\DQJ�WHSDW�GDSDW�PHPEDQWX�SHUXVDKDDQ�PHQJHQDOL�

NHOHPDKDQ�SURGXN�GDQ�MDVDQ\D��PHQLQJNDWNDQ�NXDOLWDV�GDQ�PHQLQJNDWNDQ�NHSXDVDQ�

NRQVXPHQ �+�)�	�.RHVZDQWR��������

%DKNDQ� GHQJDQ� NHPDPSXDQ� PHQJHOROD� GDQ� PHUHVSRQ� NHOXKDQ� GDSDW�

PHQMDGL�NXQFL�NHEHUKDVLODQ�RUJDQLVDVL�GDODP�PHQFDSDL�WXMXDQ��\DLWX�PHQLQJNDWNDQ�

NHSXDVDQ�GDQ� OR\DOLWDV�SHODQJJDQ��EDKNDQ�GDSDW�PHQLQJNDWNDQ�NHXQWXQJDQ�� -LND�

SHQJDGXDQ� SHODQJJDQ� WLGDN� GLOD\DQL� GHQJDQ� WHSDW�PDND VHEXDK� RUJDQLVDVL� DNDQ�

NHKLODQJDQ� FLWUD� VHUWD� NHSHUFD\DDQ� WHUKDGDS� SHODQJJDQ�� 1DPXQ�� MLND� SHQJDGXDQ�

GLWDQJDQL�QDPXQ�NXUDQJ�WHSDW�KDO�WHUVHEXW�MXJD�PHQMDGL�VHUDQJDQ�EDJL�RUJDQLVDVL�

VHQGLUL�NDUHQD�SHODQJJDQ�\DQJ�NHFHZD�ELVD�PHQ\HEDUOXDVNDQ�NHNHFHZDDQ�PHUHND

��EDLN�PHODOXL�PXOXW�NH�PXOXW��VRVLDO�PHGLD�EDLN�FHWDN�PDXSXQ�GLJLWDO�GDQ�PHGLD

WHPSDW�PHUHND�PHQJHOXDUNDQ�SHQGDSDW� -LND�SHQ\HEDUDQ�NHOXKDQ�GLODNXNDQ�SDGD



�

VRVLDO�PHGLD�PDND�SHQ\HEDUDQ�DNDQ�FHSDW�NDUHQD�SHODQJJDQ�PHPLOLNL�NHEHEDVDQ�

EDJL�SDUD�NRQVXPHQ�XQWXN�PHQ\DWDNDQ�NHOXKDQ�WDQSD�KDUXV�PHQ\HUWDNDQ�LGHQWLWDV�

GDQ�SHPEDFD�PHPLOLNL�NHFHQGHUXQJDQ�XQWXN�PHPHUFD\DLQ\D�

��� /D\DQDQ�3HODQJJDQ

0DQDMHPHQ� 3HOD\DQDQ� 3XEOLN� GDSDW� GLSDKDPL� VHEDJDL� VHJDOD� NHJLDWDQ�

GDODP� UDQJND� SHQLQJNDWDQ� NLQHUMD� GDODP� SHPHQXKDQ� NHEXWXKDQ GDVDU� VHVXDL�

GHQJDQ�KDN KDN�GDVDU�VHWLDS�ZDUJD�QHJDUD�GDQ�SHQGXGXN�DWDV�VXDWX�EDUDQJ��MDVD�GDQ�

DWDX�SHOD\DQDQ�DGPLQLVWUDVL�\DQJ�GLVHGLDNDQ�ROHK�SHQ\HOHQJJDUD�SHOD\DQDQ�\DQJ�

WHUNDLW�GHQJDQ�NHSHQWLQJDQ�SXEOLN �%$33(1$6��������

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�&URVE\�GDQ�6WHSKHQV��SDGD� LQGXVWUL� MDVD�

PHQ\HEXWNDQ� EDKZD� NHWLGDNSXDVDQ� PHUXSDNDQ� VDODK� VDWX� IDNWRU� SHQ\HEDE�

EHUDOLKQ\D� NRQVXPHQ�� 3HODQJJDQ� \DQJ� SXDV� FHQGHUXQJ�PHQMDGL� SHODQJJDQ� \DQJ�

OR\DO��0HQXUXW�+R�GDQ�:X SXQ�PHQ\DWDNDQ KDO�KDO� \DQJ�PHPEHQWXN� NHSXDVDQ�

SHODQJJDQ� DGDODK� ORJLVWLF� VXSSRUW�� WHFKQLFDO� FKDUDFWHULVWLFV�� LQIRUPDWLRQ�

FKDUDFWHULVWLFV�� KRPH� SDJH� SUHVHQWDWLRQ GDQ� SURGXFW� FKDUDFWHULVWLFV�� 3HQHOLWLDQ�

\DQJ� GLODNXNDQ� ROHK� 6HOQHV�� *RRGPDQ� GDQ� *H\NHQ�� GNN�� PHQ\DWDNDQ� EDKZD�

LQGLFDWRU� \DQJ PHPEHQWXN� NHSXDVDQ� SHODQJJDQ� DGDODK�� UDVD� VHQDQJ�� NHSXDVDQ�

WHUKDGDS�SHOD\DQDQ��NHSXDVDQ�WHUKDGDS�VLVWHP�GDQ�NHSXDVDQ�ILQDQVLDO�

0HQWHUL� 3HQGD\DJXQDDQ� $SDUDWXU� 1HJDUD� 3DVRORQJ +DUEDQL

PHQJHPXNDNDQ�EDKZD�SHOD\DQDQ�SXEOLN�DGDODK�VHJDOD�EHQWXN�NHJLDWDQ�SHOD\DQDQ�

GDODP� EHQWXN� EDUDQJ� DWDX� MDVD� GDODP� UDQJND� XSD\D� SHPHQXKDQ� NHEXWXKDQ�

PDV\DUDNDW�� SHOD\DQDQ� SXEOLN� GLEHGDNDQ� PHQMDGL� WLJD� MHQLV�� \DLWX�� SHOD\DQDQ�

DGPLQLVWUDVL��SHOD\DQDQ�EDUDQJ��GDQ�SHOD\DQDQ�MDVD� �+DUEDQL��������



�

3HUXVDKDDQ� \DQJ� PHPHUKDWLNDQ� NXDOLWDV� OD\DQDQQ\D� KDUXV� PHPSXQ\DL�

VHEXDK�VLVWHP�SHPXOLKDQ�OD\DQDQ��VHUYLFH�UHFRYHU\��\DQJ�HIHNWLI�GDQ�HILVLHQ�DJDU�

VHPXD� NHOXKDQ� \DQJ� PDVXN� GDSDW� GLWDQJDQL� GHQJDQ� FHSDW� GDQ� EDLN�� 'DPSDN�

SHPXOLKDQ� MDVD� GDSDW� GLWHOXVXUL�PHODOXL� SHQ\HPSXUQDDQ� VLVWHP� MDVD� GDQ�PHODOXL�

GDPSDN�ODQJVXQJ�SHQDQJDQDQ�NHOXKDQ�SHODQJJDQ�WHUKDGDS�NHSXDVDQ��VDODK�VDWXQ\D�

\DLWX� GLSHUROHKQ\D� LGHQWLILNDVL� NHJDJDODQ� MDVD �5RVPDOD�� )DODKDK�� 	� $ULDQWR��

������

7HUGDSDW� �� LQWL� GDUL� SHOD\DQDQ� SHODQJJDQ� PHQXUXW� )UHGG\� 5DQJNXWL

�5DQJNXWL������� \DLWX�

�� 3HUVRQDOL]HG�

3HOD\DQDQ� 3HUVRQDOL]HG� DGDODK� SHOD\DQDQ� GHQJDQ� VHSHQXK� KDWL� VHFDUD�

SHUVRQDO��6DODK�VDWX�FRQWRKQ\D�DGDODK�GHQJDQ�PHQ\HEXW�QDPD�SHODQJJDQ�

SDGD�VDDW�EHUKXEXQJDQ�GHQJDQ�NRQVXPHQ�GHQJDQ�WHUVHQ\XP�

�� 0HPRUDEOH

0HPEHULNDQ� SHOD\DQDQ� \DQJ� DNDQ� PHPEHUL� NHVDQ� NHSDGD� NRQVXPHQ��

&RQWRKQ\D� DGDODK� SHOD\DQDQ� \DQJ� FHSDW� GDQ� WDQJJDS� XQWXN� PHPEDQWX�

SHUPDVDODKDQ� SHODQJJDQ�� 3HOD\DQDQ� \DQJ� EHUNHVDQ� WLGDN KDUXV� PDKDO��

0HPEHUL� SHUKDWLDQ� SDGD� NRQVXPHQ� GDQ� PHPEXDW� PHUHND� SXDV� DNDQ�

PHPEXDW�NRQVXPHQ�WHUVHEXW�OR\DO�

�� 7LPHO\

0HPEHULNDQ�SHOD\DQDQ�\DQJ�WHUEDLN�GDQ�FHSDW�DNDQ�PHQLQJNDWNDQ�NXDOLWDV�

SHOD\DQDQ�PHQMDGL�H[FHOOHQW�FXVWRPHU�VHUYLFH��.DUHQD�VDDW�LQL�EXNDQ�ODJL�

HUD�SHOD\DQDQ�\DQJ�ODPEDW��DSDODJL�PHQXQGD�



�

.RQGLVL� SDGD� VDDW� LQL� MXJD� PHQHUDSNDQ� �� SHOD\DQDQ� GLDWDV�� 1DPXQ

WHUNDGDQJ�SHOD\DQDQ� VHFDUD�SHUVRQDOL]HG�NXUDQJ� WHUVDPSDLNDQ�NDUHQD�NRQVXPHQ�

\DQJ� PHODNXNDQ� SHQJDGXDQ� PHUDVD� NHVDO� DNLEDW� SHOD\DQDQ� VHFDUD� 7LPHO\ GDUL�

SLKDN�3'$0�6XUDED\D� \DQJ� EHOXP� WHUPRQLWRULQJ�� 6HKLQJJD� 3'$0�.DEXSDWHQ�

0RMRNHUWR�LQJLQ�PHQLQJNDWNDQ�SHOD\DQDQ�VHKLQJJD�GL�EXWXKNDQ�VLVWHP�\DQJ�OHELK�

HIHNWLI�GLEDQGLQJ�SURVHV�VHEHOXPQ\D�

��� 0DQDMHPHQ�3HOD\DQDQ�3XEOLN

0DQDMHPHQ� SHOD\DQDQ� SDGD� VHNWRU� SXEOLN� DGDODK� NHVHOXUXKDQ� NHJLDWDQ�

SHQJHORODDQ� SHOD\DQDQ� \DQJ�GLODNXNDQ�ROHK�SHPHULQWDK� \DQJ� VHFDUD� RSHUDVLRQDO�

GLODNVDQDNDQ� ROHK� LQVWDQVL � LQVWDQVL� SHPHULQWDK� DWDX� EDGDQ� KXNXP� ODLQ� PLOLN�

SHPHULQWDK� VHVXDL� GHQJDQ� NHZHQDQJDQ� \DQJ� GLPLOLNLQ\D� EDLN� SHOD\DQDQ� \DQJ�

VLIDWQ\D� ODQJVXQJ� GLEHULNDQ� NHSDGD�PDV\DUDNDW� PDXSXQ� WLGDN� ODQJVXQJ�PHODOXL�

NHELMDNDQ�NHELMDNDQ�WHUWHQWX��3UDVHW\D��'RPDL��	�0LQGDUWL��������

��� 3HQJHORODDQ 3HQJDGXDQ

0HQXUXW�2PEXGVPDQ�:HVWHUQ�$XVWUDOLDQ�WHUGDSDW���� SULQVLS�SHQDQJDQDQ�

SHQJDGXDQ�\DQJ�HIHNWLI� �HIIHFWLYH�FRPSODLQW�KDQGOLQJ���DQWDUD� ODLQ�� �D��&XVWRPHU�

IRFXVHG��E� 9LVLELOLW\��F� $FFHVVLELOW\��G��5HVSRQVLYHQHVV��H��2EMHFWLYLW\�DQG�IDLUQHVV��

I�� &RQILGHQWLDOO\�� J� 5HPHG\�� K�� 5HYLHZ�� L�� $FFRXQWDELOLW\�� M�� &RQWLXRXV�

LPSURYHPHQW �2PEXGVPDQ�:HVWHUQ�$XVWUDOLDQ��������

'DODP� /DSRUDQ� .DMLDQ� 0DQDMHPHQ� 3HQJDGXDQ� 0DV\DUDNDW� GDODP�

3HOD\DQDQ�3XEOLN�PHQJXUDLNDQ�EDKZD�PDQDMHPHQ�SHQJDGXDQ�PDV\DUDNDW� WHUGLUL�

GDUL�HPSDW�DVSHN�DQWDUD�ODLQ��

�� 3ULQVLS�� SULQVLS�GDVDU�WHUGLUL�GDUL���HOHPHQ \DLWX�



��

D� 3ULQVLS�GDVDU�SHUWDPD�DGDODK�MDZDEDQ��DWDV�SHUWDQ\DDQ�³.HSDGD�VLDSD�

PHQJDEGL"´

E� 0HQJRQWURO�VXPEHU�GDQ�DOXU�PDVXN�3HQJDGXDQ��

F� 0HQJRQWURO�WDQJJDSDQ .HOHPEDJDDQ�

G� 6LNDS�GDVDU�GDODP�PHQHULPD SHQJDGXDQ�

�� (OHPHQ�3HQDQJDQDQ�3HQJDGXDQ� �(OHPHQ�3HQDQJDQDQ�3HQJDGXDQ� WHUGLUL�

GDUL�EHEHUDSD�DVSHN�DQWDUD�ODLQ�

D����6XPEHU�DWDX�$VDO�3HQJDGXDQ�

E�� ,VL�3HQJDGXDQ��

F����8QLW�3HQDQJDQDQ�3HQJDGXDQ�

G�� 5HVSRQGV�3HQJDGXDQ��

H����8PSDQ�%DOLN��

I����/DSRUDQ�3HQDQJDQDQ�3HQJDGXDQ��

�� %HQWXN�3HQJDGXDQ

�� 6DOXUDQ�3HQJDGXDQ�6DOXUDQ�3HQJDGXDQ�GL�EDJL�PHQMDGL�GXD�\DLWX��

D����6DOXUDQ�,QWHUQDO�

E� 6DOXUDQ�(NVWHUQDO

6DODK� VDWX� NRPSRQHQ� SHQJHORODDQ� SHQJDGXDQ� \DQJ� SHQWLQJ� DGDODK�

NHWHSDWDQ�ZDNWX�SHOD\DQDQ�DGDODK�KDO � KDO�\DQJ�EHUNDLWDQ�GHQJDQ�ZDNWX�WXQJJX�

GDQ�ZDNWX�SURVHV��GLPDQD�ZDNWX� WXQJJX�EHUNDLWDQ�GHQJDQ�SHOD\DQDQ�SHQJDGXDQ�

DSDNDK�GLWDQJJDSL�ODQJVXQJ�VHVXDL�GHQJDQ�ZDNWX�\DQJ�WHODK�GLMDQMLNDQ��VHGDQJNDQ�

ZDNWX� SURVHV� EHUNDLWDQ� GHQJDQ� NHFHSDWDQ� SHOD\DQDQ� NHSDGD� SHODQJJDQ� \DQJ�

PHODNXNDQ�SHQJDGXDQ��6DUL���������



��

:DNWX�SHQDQJDQDQ�NHOXKDQ�SDGD�3'$0�.DEXSHWHQ�0RMRNHUWR� VDDW� LQL

MLND�DGD�NHOXKDQ�ODQJVXQJ�GLWDQJDQL�DSDELOD�SHWXJDV�WHNQLN�VHGDQJ�WLGDN EHUWXJDV��

1DPXQ��MLND�SHJDZDL�WHNQLN�VHGDQJ�EHUWXJDV PDND�NHOXKDQ�DNDQ�GLWDQJDQL�VHWHODK�

SHWXJDV�WHNQLN�PHODNXNDQ�WXJDV� 1DPXQ��NRQVXPHQ�WLGDN�GLEHUL�NHMHODVDQ ZDNWX

NDSDQ�NHOXKDQ�PHUHND�DNDQ�GLWDQJJDSL�

6LVWHP� \DQJ�GLKDUDSNDQ�GDSDW�PHPEHULNDQ� LQIRUPDVL� WDQJJDSDQ�NHOXKDQ�

GDQ�EDWDV�ZDNWX�SHQDQJDQDQ�NHOXKDQ��+DO�WHUVHEXW�GLSHUOXNDQ�DJDU�NRQVXPHQ�WLGDN�

UHVDK� WDQSD� NHSDVWLDQ�PHQXQJJX� NHGDWDQJDQ� SHWXJDV� 3'$0� XQWXN� SHQDQJDQDQ�

NHOXKDQ��:DNWX�\DQJ�GLUHNRPHQGDVLNDQ�XQWXN�EDWDV�VXUYHL�DGDODK�PDNVLPDO���KDUL�

PHQJLQJDW�DLU�PHUXSDNDQ�NHEXWXKDQ�XWDPD�GDUL�PDQXVLD�GDQ�NHPDPSXDQ�SHWXJDV�

WHNQLN�GDODP�PHODNXNDQ�VXUYHL�MLND�VHEHOXPQ\D�PDVLK�EHUWXJDV�PHQ\XUYHL�NHOXKDQ�

SHODQJJDQ�\DQJ�ODLQQ\D�

��� &XVWRPHU�5HODWLRQVKLS�0DQDJHPHQW �&50�

3HUVDLQJDQ SDGD ELVQLV�VDDW�LQL�WDN�KDQ\D�PHOLKDW NXDOLWDV�SURGXN��NXDOLWDV�

OD\DQDQ MXJD�VDQJDW�EHUSHQJDUXK�SDGD�NHODQJVXQJDQ�ELVQLV�GDQ� OHELK�PHQGRURQJ�

SHODQJJDQ� XQWXN� NHPEDOL� PHPEHOL� SURGXN� DWDX� PHQJJXQDNDQ� VROXVL� \DQJ�

GLWDZDUNDQ ROHK�SHUXVDKDDQ� 'HQJDQ�EHJLWX��³PHPEDQJXQ�UHODVL´�\DQJ�EDLN�GHQJDQ�

SHODQJJDQ�DNDQ�MDXK�OHELK�EHUPDNQD�EDJL SHODQJJDQ�GDULSDGD�VHNDGDU�³PHQMXDO´��

NDUHQD� SURGXN� DWDX� MDVD� \DQJ�EHUPXWX� WLQJJL��0HPEDQJXQ�KXEXQJDQ�SHODQJJDQ�

\DQJ� EHQDU�EHQDU� GHNDW�� VHKLQJJD� SHUXVDKDDQ�PHQJHWDKXL� EDQ\DN� KDO�PHQJHQDL�

SHODQJJDQQ\D�PHPDQJ�WLGDNODK�PXGDK��$SDODJL��NDODX�MXPODK�SHODQJJDQ�WHUVHEXW�

FXNXS�EDQ\DN�\DQJ�KDPSLU�WLGDN�PHPXQJNLQNDQ�SHUXVDKDDQ�PHPDKDPL�VDWX�SHU�

VDWX�SHODQJJDQQ\D�GHQJDQ�EDLN�GDQ�OHQJNDS� 8QWXN�LWX��GLEXWXKNDQ�VXDWX�FDUD�\DQJ�

WHSDW�DJDU�SHUXVDKDDQ�GDSDW�PHQJHWDKXL�SHODQJJDQQ\D�VHFDUD�OHELK�EDLN��VHKLQJJD�



��

PDPSX� PHOD\DQL� PHUHND� GHQJDQ� OHELK� EDLN� SXOD�� &DUD� WHUEDLN� PHPEDQJXQ�

KXEXQJDQ� GHQJDQ� SHODQJJDQ� WHUVHEXW� DGDODK� GHQJDQ� PHPEDQJXQ� &XVWRPHU�

5HODWLRQVKLS�0DQDJHPHQW��&50��

&50� DGDODK� SUDNWLN� EHUELVQLV� \DQJ� WHUIRNXV� DWDX� EHURULHQWDVL� SDGD�

SHODQJJDQ��&50�DGDODK�VWUDWHJL�LQWL�GDODP�ELVQLV�\DQJ�PHQJLQWHJUDVLNDQ�SURVHV�

SURVHV� GDQ� IXQJVL � IXQJVL� LQWHUQDO� GHQJDQ� VHPXD� MDULQJDQ� HNVWHUQDO� XQWXN�

PHQFLSWDNDQ�VHUWD�PHZXMXGNDQ�QLODL�EDJL�SHODQJJDQ�

,VWLODK� &50� GLJXQDNDQ� XQWXN� PHQGHVNULSVLNDQ� EHUEDJDL� DSOLNDVL�

SHUDQJNDW�OXQDN�\DQJ�GLJXQDNDQ�XQWXN�PHQJRWRPDWLVDVL�IXQJVL�IXQJVL�SHPDVDUDQ��

SHQMXDODQ� GDQ� SHOD\DQDQ�� 6HFDUD� XPXP� GDSDW� GLNDWDNDQ� EDKZD� VHWLDS� WXMXDQ�

VWUDWHJL� &50� DGDODK� XQWXN� PHQJHPEDQJNDQ� KXEXQJDQ� \DQJ� PHQJXQWXQJNDQ�

GHQJDQ� SHODQJJDQ�� %HEHUDSD� SHUXVDKDDQ� PHODNXNDQQ\D� GHQJDQ� PHQJKLODQJNDQ�

ELD\D�KXEXQJDQ�WHUVHEXW��PLVDOQ\D�GHQJDQ�PHQJDOLKNDQ�SHODQJJDQ�GHQJDQ�OD\DQDQ�

PDQGLUL�EHUEDVLV�ZHE�

/LPD�WDKDSDQ�SHQWLQJ�GDODP�SHQJHPEDQJDQ�GDQ�SHQHUDSDQ�&50��EHULNXW�

DGDODK���WDKDSDQ�\DLWX�

�� $QDOLVLV�3RUWRIROLR�3HODQJJDQ�

3DGD�DQDOLVLV�LQL�PHQXQMXNNDQ�EDKZD�SHODQJJDQ�PHPLOLNL�NODVLILNDVL�\DQJ

PHQMDGL�NHORPSRN�NHORPSRN�EHUODLQDQ�

�� .HLQWLPDQ�3HODQJJDQ�

3DGD� WDKDS� LQL� GDSDW� GLNHQDOL� LGHQWLWDV� ULZD\DW�� KDUDSDQ�� GDQ� SLOLKDQ�

SHODQJJDQ�

�� 3HQJHPEDQJDQ�-DULQJDQ



��

8QWXN� PHQJLGHQWLILNDVL�� PHQMHODVNDQ� GDQ� PHQJHOROD� KXEXQJDQ� GHQJDQ�

DQJJRWD� MDULQJDQ� GDODP� SHUXVDKDDQ�� +DO� LQL� WHUPDVXN� RUJDQLVDVL� ±

RUJDQLVDVL�GDQ�RUDQJ�\DQJ�EHUNRQWULEXVL�SDGD�SHQFLSWDDQ�GDQ�SHQ\DPSDLDQ�

SURSRVLVL�QLODL�XQWXN�SHODQJJDQ�WHUSLOLK��-DULQJDQ�GDSDW�PHQFDNXS�DQJJRWD�

GDUL�OXDU�VHSHUWL�VXSSOLHU��PLWUD�GDQ�SHPLOLN�GDQ�MXJD�SLKDN�LQWHUQDO�\DQJ�

SHQWLQJ��\DLWX�SHJDZDL�

�� 3HQJHPEDQJDQ�3URSRVLVL�1LODL

3HQJLGHQWLILNDVLDQ� VXPEHU� ± VXPEHU� QLODL� EDJL� SHODQJJDQ� GDQ� KDUDSDQ�

SHODQJJDQ�

�� 0HQJHOROD�6LNOXV�+LGXS�3HODQJJDQ

7XJDV� GDODP� PHQJHOROD� VLNOXV� KLGXS� SHODQJJDQ� DGDODK� PHQGDSDWNDQ�

SHODQJJDQ�EDUX��PHQJXDVDL�GDQ�PHPSHUWDKDQNDQ�SHODQJJDQ�\DQJ�DGD�GDQ�

PHQJHPEDQJNDQ�QLODL�± QLODL�SHODQJJDQ�

3DGD� DSOLNDVL SHQJHORODDQ� OD\DQDQ� SHQJDGXDQ� SDGD� 3'$0� .DEXSDWHQ�

PHPDQIDDWNDQ� �� WDKDSDQ� &50� \DLWX NHLQWLPDQ� SHODQJJDQ� GDQ� SHQJHPEDQJDQ�

MDULQJDQ $ODVDQ�PHQJJXQDNDQ��� WDKDSDQ� WHUVHEXW�NDUHQD� WDKDSDQ� WHUVHEXW� FRFRN�

GLLPSOHPHQWDVLNDQ�SDGD�VLVWHP�\DQJ�DNDQ�GLEXDW��.HLQWLPDQ�SHODQJJDQ�EHUIXQJVL�

PHQGRURQJ� WLQJNDW� OR\DOLWDV� SHODQJJDQ� WHUKDGDS� MDVD� OD\DQDQ� \DQJ� GLEHULNDQ��

6HGDQJNDQ� SHQJHPEDQJDQ� MDULQJDQ� EHUIXQJVL� XQWXN� PHQJLQWHJUDVLNDQ� SURVHV� ±

SURVHV�LQWHUQDO�GHQJDQ�MDULQJDQ�HNVWHUQDO�XQWXN�PHQFLSWDNDQ�GDQ�PHZXMXGNDQ�QLODL�

XQWXN�NRQVXPHQ��

.HLQWLPDQ�SHODQJJDQ�GLLPSHOHPDQWDVLNDQ�SDGD� VLVWHP�\DLWX�� SHPEHULDQ�

ZDGDK�SHQJDGXDQ�EHUXSD�ZHEVLWH��SHPEHULDQ�ZDNWX�VXUYHL�\DQJ�MHODV��SHPEHULDQ�

ZDNWX� SHUEDLNDQ� \DQJ� MHODV�� SHPEHULDQ� UHYLHZ� SHQ\HOHVDLDQ� NHOXKDQ��



��

3HQJHPEDQJDQ� MDULQJDQ� \DQJ� DGD� SDGD� VLVWHP� PHUXSDNDQ� ,QWHJUDVL� DQWDUD�

SHODQJJDQ�GDQ�+XEXQJDQ�/DQJJDQDQ�GDQ�,QWHJUDVL�DQWDUD�SHODQJJDQ�GDQ�SHWXJDV�

WHNQLN�

$SOLNDVL�\DQJ�WHODK�PHQHUDSNDQ�&50�DGDODK�DSOLNDVL�,QVLJKWO\� $SOLNDVL�

,QVLJKWO\PHUXSDNDQ�VDODK�VDWX�DSOLNDVL�&50�\DQJ�WHUVHGLD�GDODP�GXD�EHQWXN \DLWX�

DSOLNDVL�ZHE�GDQ�DSOLNDVL�PRELOH� $SOLNDVL�PRELOH�,QVLJKWO\ &50�WHODK�GLUDQFDQJ�

XQWXN�PHODNVDQDNDQ�WXJDV�\DQJ�GLEHULNDQ�GHQJDQ�SUHVLVL� $QGD�GDSDW�PHQJHOROD�

NRQWDN��SUR\HN�GDQ�PHOLKDW�HPDLO�GLEDJL�ROHK�RUDQJ�ODLQ�GDODP�VHEXDK�WLP�GHQJDQ�

PXGDK��6HKLQJJD�XQWXN�PHUDQFDQJ�EDQJXQ�DSOLNDVL�SHQJHORODDQ�SHQJDGXDQ�SDGD�

3'$0�.DEXSDWHQ�0RMRNHUWR� DNDQ�PHQJLNXWL� ILWXU� ,QVLJKO\� QDPXQ� GLVHVXDLNDQ�

ROHK�NRQWHQ�SHQJHORODDQ�SHODQJJDQ�\DQJ�DGD�GLVDQD�

)LWXU� \DQJ� DNDQ� DGRSVL� ROHK� DSOLNDVL� SHQJHORODDQ� NHOXKDQ� SHODQJJDQ�

WHUKDGDS�DSOLNDVL�,QVLJKO\�WLDS�SHQJJXQD�\DLWX�

D� 3HWXJDV�3HOD\DQDQ�7HNQLN

D� )LWXU� 5HFHQW� $FWLYLW\ DGDODK� ILWXU� XQWXN� PHOLKDW� DNWLYLWDV� \DQJ� WHODK�

GLODNXNDQ�� )LWXU� LQL� GDSDW� PHQDPSLONDQ� WXJDV� VXUYHL� \DQJ� WHODK�

GLODNVDQDNDQ�

E� )LWXU�'XH� $FWLYLW\ DGDODK� ILWXU� XQWXN�PHOLKDW� DNWLYLWDV� \DQJ� WHODK� GHNDW�

GHQJDQ� EDWDV�ZDNWX� \DQJ� WHODK� GLWHQWXNDQ�� )LWXU� LQL� GDSDW�PHQDPSLONDQ�

WXJDV�VXUYHL�\DQJ�WHODK�GHNDW�GHQJDQ�EDWDV�ZDNWX�VXUYHL��

F� )LWXU�2YHU�'XH DGDODK� ILWXU�XQWXN�PHOLKDW� DNWLYLWDV� \DQJ� WHODK�PHOHZDWL�

EDWDV�ZDNWX�\DQJ�WHODK�GLWHQWXNDQ��)LWXU�LQL�GDSDW�PHQDPSLONDQ�VXUYHL�\DQJ�

EHOXP�GLODNVDQDNDQ�QDPXQ�EDWDV�ZDNWX�WHODK�WHUOHZDWL

E� .HSDOD�%DJLDQ�7HNQLN



��

�� )LWXU�$VVLJQ�$FWLYLW\ DGDODK�ILWXU�XQWXN�PHQ\HWXMXL�DNWLYLWDV�\DQJ�GLDMXNDQ�

ROHK�SHPEXDW�DFWLYLW\��)LWXU�LQL�GDSDW�GLJXQDNDQ�NHSDOD�EDJLDQ�WHNQLN�XQWXN�

PHQ\HWXMXL�DNWLYLWDV SHUEDLNDQ�GDUL�SHWXJDV�SHOD\DQDQ�WHNQLN�

F� .RQVXPHQ�

�� )LWXU�&UHDWH�$FWLYLW\ DGDODK�ILWXU�XQWXN�PHPEXDW�DNWLYLWDV��)LWXU�LQL�GDSDW�

GLJXQDNDQ�ROHK�SHODQJJDQ�XQWXN�PHPEXDW�NHOXKDQ��,PSOHPHQWDVL�ILWXU�LQL�

DGD�SDGD�ILWXU�IRUP�NHOXKDQ�

G� +XEXQJDQ�/D\DQDQ

�� )LWXU�$OO�+LVWRU\ DGDODK�ILWXU�XQWXN�PHOLKDW�VHPXD�KLVWRU\��)LWXU�LQL�GDSDW�

GLJXQDNDQ�XQWXN�PHOLKDW�VHPXD�KLVWRU\�NHOXKDQ�

��� :HEVLWH

0HQXUXW� �+LGD\DW�� �������ZHEVLWH DGDODK�NHVHOXUXKDQ�KDODPDQ�KDODPDQ�

ZHE \DQJ� WHUGDSDW� GDODP� VHEXDK� GRPDLQ� \DQJ� PHQJDQGXQJ� LQIRUPDVL�� 6HEXDK�

ZHEVLWH�ELDVDQ\D�GLEDQJXQ�DWDV�EDQ\DN�KDODPDQ�ZHE \DQJ�VDOLQJ�EHUKXEXQJDQ��-DGL�

GDSDW� GLNDWDNDQ� EDKZD�� SHQJHUWLDQ� ZHEVLWH DGDODK� NXPSXODQ� KDODPDQ�KDODPDQ�

\DQJ�GLJXQDNDQ�XQWXN�PHQDPSLONDQ� LQIRUPDVL� WHNV��JDPEDU��DQLPDVL�� VXDUD��GDQ�

DWDX� JDEXQJDQ� VHPXDQ\D� EDLN� \DQJ� EHUVLIDW� VWDWLV� PDXSXQ� GLQDPLV� \DQJ�

PHPEHQWXN� VDWX� UDQJNDLDQ� EDQJXQDQ� \DQJ� VDOLQJ� WHUNDLW�� \DQJ� PDVLQJ�PDVLQJ�

GLKXEXQJNDQ� GHQJDQ� MDULQJDQ�MDULQJDQ� KDODPDQ��+XEXQJDQ� DQWDUD� VDWX� KDODPDQ�

ZHEVLWH GHQJDQ�KDODPDQ�ZHEVLWH�ODLQQ\D�GLVHEXW�GHQJDQ�K\SHUOLQN��VHGDQJNDQ�WHNV�

\DQJ�GLMDGLNDQ�PHGLD�SHQJKXEXQJ�GLVHEXW�K\SHUWH[W�



��

��� 6\VWHP�)ORZ

6\VWHP�IORZ DWDX�EDJDQ�DOLU�VLVWHP�PHUXSDNDQ�EDJDQ�\DQJ�PHQXQMXNDQ�DUXV�

SHNHUMDDQ�VHFDUD�NHVHOXUXKDQ�GDUL�VLVWHP��6\VWHP�IORZ PHQXQMXNDQ�XUXWDQ�XUXWDQ�

GDUL�SURVHGXU�\DQJ�DGD�GLGDODP�VLVWHP�GDQ�PHQXQMXNDQ�DSD�\DQJ�GLNHUMDNDQ�VLVWHP��

%HULNXW�DGDODK�VLPERO � VLPERO�\DQJ�WHUGDSDW�SDGD�V\VWHP�IORZ�

D� 6LPERO�GRNXPHQ

0HQXQMXNNDQ�GRNXPHQ�LQSXW GDQ�RXWSXW EDLN�SURVHV�PDQXDO�DWDX�NRPSXWHU�

E� 6LPERO�NHJLDWDQ�PDQXDO

0HQXQMXNNDQ�NHJLDWDQ�QRQ�NRPSXWHU�\DQJ�GLODNXNDQ

F� 6LPERO�VLPSDQDQ�RIIOLQH

0HQXQMXNNDQ�ILOH�QRQ�NRPSXWHU�\DQJ�GLDUVLS

G� 6LPERO�SURVHV

0HQXQMXNNDQ�NHJLDWDQ�SURVHV�GDUL�RSHUDVL�SURJUDP�FRPSXWHU

H� 6LPERO�GDWDEDVH

0HQXQMXNNDQ�WHPSDW�XQWXN�PHQ\LPSDQ�GDWD�KDVLO�RSHUDVL�NRPSXWHU

I� 6LPERO�JDULV�DOLU

J� 6LPERO�SHQJKXEXQJ�GL�GDODP�KDODPDQ

0HQXQMXNNDQ�SHQJKXEXQJ�NH�KDODPDQ�\DQJ�VDPD

K� 6LPERO�SHQJKXEXQJ�GL�ODLQ�KDODPDQ

0HQXQMXNNDQ�SHQJKXEXQJ�NH�EHGD�KDODPDQ

L� 6LPERO�GLVSOD\

0HQXQMXNNDQ�UHVSRQ�NHSDGD�XVHU�VHWHODK�GLODNXNDQ�NHJLDWDQ�



��

��� 'DWD�)ORZ�'LDJUDP

'DWD� )ORZ� 'LDJUDP �')'�� GLVHEXW� MXJD� GHQJDQ� 'LDJUDP� $UXV� 'DWD�

�'$'��� ')'� DGDODK� VXDWX� PRGHO� ORJLND� GDWD� DWDX� SURVHV� \DQJ� GLEXDW� XQWXN�

PHQJJDPEDUNDQ� GDUL PDQD� DVDO� GDWD�� GDQ� NHPDQD� WXMXDQ� GDWD� \DQJ� NHOXDU� GDUL�

VLVWHP�� GLPDQD�GDWD� GLVLPSDQ�� SURVHV� DSD� \DQJ�PHQJKDVLONDQ� GDWD� WHUVHEXW�� GDQ�

LQWHUDNVL�DQWDUD�GDWD�\DQJ�WHUVLPSDQ��GDQ�SURVHV�\DQJ�GLNHQDNDQ�SDGD�GDWD�WHUVHEXW���

3HQJJDPEDUDQ�')'�GLVXVXQ�EHUGDVDUNDQ�WLQJNDWDQ�GLEDZDK�LQL�

D� &RQWH[W�'LDJUDP

<DLWX�GLDJUDP�DZDO�\DQJ�WHUGLUL�GDUL�VHEXDK�SURVHV�GDQ�PHQJJDPEDUNDQ

DUHD�OLQJNXS�SURVHV�

E� 'LDJUDP�/HYHO��

$GDODK� GLDJUDP� \DQJ�PHQJJDPEDUNDQ� SURVHV� SHQWLQJ� GDUL� VLVWHP� VHUWD�

LQWHUDNVL�HQWLW\��SURVHV��DOXU�GDWD��GDQ�GDWD�VRXUFH�

F� 'LDJUDP�'HWDLO

$GDODK� SHQJXUDLDQ� GDODP� SURVHV� \DQJ� DGD� WHUKDGDS� GLDJUDP� OHYHO� ���

'LDJUDP� LQL� PHUXSDNDQ� GLDJUDP� \DQJ� SDOLQJ� UHQGDK� GDQ� WLGDN� GDSDW�

GLXUDLNDQ�ODJL�

'DWD�)ORZ�'LDJUDP �')'��PHPLOLNL����HPSDW��NRPSRQHQ��\DLWX�

�� ([WHUQDO�(QWLW\�

([WHUQDO� HQWLW\ LDODK� NHVDWXDQ� GL� OLQJNXQJDQ� VLVWHP� \DQJ� GDSDW� EHUXSD�

RUDQJ�DWDX�VLVWHP�\DQJ�EHUDGD�GL�OLQJNXQJDQ�OXDU�VLVWHP�\DQJ�PHPEHULNDQ�

PDVXNDQ�DWDX�PHQHULPD�NHOXDUDQ�GDUL�VLVWHP��
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�� 3URVHV�

$GDODK�NRPSRQHQ�\DQJ�EHUIXQJVL�XQWXN�PHQWUDQVIRUPDVLNDQ�VLVWHP�GDUL�

LQSXW PHQXMX� NH�RXWSXW�� 3URVHV� GLEHUL� QDPD�XQWXN�PHQHUDQJNDQ�SURVHV�

\DQJ�GLODNVDQDNDQ��

�� $OXU�'DWD

$OXU�GDWD�GLJDPEDUNDQ�GHQJDQ�DQDN�SDQDK�\DQJ�PHQXMX�NH�GDODP�SURVHV�

PDXSXQ�NH�OXDU�SURVHV��$OXU�GDWD�GLSDNDL�XQWXN�PHQHUDQJNDQ�SHUSLQGDKDQ�

GDWD�DWDX�LQIRUPDVL�GDUL�VXDWX�EDJLDQ�NH�EDJLDQ�ODLQQ\D��

�� 'DWD�6WRUH�

'DWD�6WRUH PHUXSDNDQ WHPSDW�SHQJXPSXODQ�GDWD� �GDWD� WHUVLPSDQ�� \DQJ�

GLVLPERONDQ�GHQJDQ�GXD�JDULV�KRUL]RQWDO�SDUDOOHO� 'DWD�VWRUH SHUOX GLEHUL�

QDPD�XQWXN�PHQMHODVNDQ�QDPD�GDUL�ILOH��'DWD�VWRUH PHQ\DQJNXW�GHQJDQ�

SHQ\LPSDQDQ� GDWD� GHQJDQ� FDUD� WHUNRPSXWHULVDVL� 'DWD� VWRUH ELDVDQ\D

GLVLPSDQ�GDODP�GDWDEDVH�

��� 6\VWHP�'HYHORSPHQW�/LIH�&\FOH��6'/&�

6'/&� DGDODK� VHEXDK� PHWRGH� \DQJ� GLJXQDNDQ� XQWXN� PHQJHPEDQJNDQ�

VXDWX� VLVWHP�� 6'/&� DGDODK� VHEXDK� SURVHV� ORJLND� \DQJ� GLJXQDNDQ� ROHK� VHRUDQJ�

VLVWHP� DQDOLV� XQWXN� PHQJHPEDQJNDQ� VHEXDK� VLVWHP� LQIRUPDVL� \DQJ� PHOLEDWNDQ�

UHTXLUHPHQWV��YDOLGDWLRQ�� WUDLQLQJ��GDQ�SHPLOLN�VLVWHP �0XO\DQL���������'LGDODP�

VRIWZDUH GHYHORSPHQW� OLIH� F\FOH� WHUGDSDW� EHEHUDSD� PRGHO� GLDQWDUDQ\D� DGDODK�

ZDWHUIDOO��WHUNDGDQJ�GLVHEXW�VHEDJDL�VLNOXV�KLGXS�NODVLN��PHQXQMXNNDQ�VLVWHPDWLV��

SHQGHNDWDQ� VHNXHQVLDO� XQWXN� SHQ\HEDUDQ� SHUDQJNDW� OXQDN� \DQJ� GLPXODL� GHQJDQ�

VSHVLILNDVL SHUPLQWDDQ� SHODQJJDQ� GDQ� EHUODQJVXQJ� PHODOXL� SHUHQFDQDDQ��
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SHPRGHODQ�� FRQVWUXFWLRQ� GDQ� GHSOR\PHQW� \DQJ� EHUDNKLU� SDGD� GXNXQJDQ� \DQJ�

EHUNHODQMXWDQ�GDUL�WHUVHOHVDLQ\D�VRIWZDUH �3UHVVPDQ��������

6\VWHP�'HYHORSPHQW� /LIH� &\FOH� �6'/&�� LDODK� SURVHV� XQWXN�PHPDKDPL�

EDJDLPDQD� VHEXDK� VLVWHP� LQIRUPDVL� GDSDW�PHQGXNXQJ� NHEXWXKDQ� ELVQLV� GHQJDQ�

PHUDQFDQJ� VXDWX� VLVWHP�� PHPEDQJXQ� VLVWHP� WHUVHEXW�� GDQ� PHQ\DPSDLNDQQ\D�

NHSDGD�SHQJJXQD��'HQQLV��7HJDUGHQ���:L[RQ��������

0HQXUXW�9DODFLFK��*HRUJH��	�+RIIHU ������� 6'/&�PHPLOLNL�HPSDW�IDVH�

GDVDU�\DLWX�V\VWHPV�SODQQLQJ�DQG�VHOHFWLRQ��V\VWHPV�DQDO\VLV��V\VWHPV�GHVLJQ��GDQ�

V\VWHPV�LPSOHPHQWDWLRQ�DQG�RSHUDWLRQ \DQJ�GLPDQD�WLDS�IDVH�WHUVHEXW�WHUGLUL�GDUL�

VHUDQJNDLDQ�ODQJNDK�\DQJ�PHQJJXQDNDQ�FDUD�WHUWHQWX�GDODP�PHQJKDVLONDQ�WXMXDQ�

\DQJ�LQJLQ�GLFDSDL�

*DPEDU���� 6\VWHP GHYHORSPHQW�/LIH�&\FOH �6'/&�

%HULNXW�SHQMHODVDQ�GDUL�WLDS�IDVH �9DODFLFK��*HRUJH��	�+RIIHU������� �

D� 3HUHQFDQDDQ�GDQ�6HOHNVL�6LVWHP��6\VWHPV�3ODQQLQJ�$QG�6HOHFWLRQ�
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)DVH SHUHQFDQDDQ�GDQ�VHOHNVL�PHPLOLNL���SURVHV�XWDPD��3URVHV�SHUWDPD�\DLWX�

PHQJLGHQWLILNDVL� GDQ� PHQ\HOHNVL� SUR\HN�� 'DODP� PHQJLGHQWLILNDVL� GDQ�

PHQ\HOHNVL�VHEXDK�SUR\HN�SDGD�WXJDV�DNKLU�LQL�GLODNXNDQ�GHQJDQ�PHQHPXL�

VDODK� VDWX� SHJDZDL� 3'$0� .DEXSDWHQ� 0RMRNHUWR� GDQ PHZDZDQFDUDL�

NHEXWXKDQ� 6RIWZDUH EHVHUWD� SURVHV� ELVQLV� GDODP� DNWLYLWDV \DQJ�

PHPEXWXKNDQ�GXNXQJDQ�6RIWZDUH��3URVHV�NHGXD�DGDODK�LQLVLDVL�GDQ�UHQFDQD�

SUR\HN��3URVHV� LQL�GLODNXNDQ�GHQJDQ�PHPEXDW�SURSRVDO� WXJDV� DNKLU� \DQJ�

WHODK�GLVHWXMXL�ROHK�GRVHQ�SHPELPELQJ�GDQ�GRVHQ SHQJXML�

E� $QDOLVLV�6LVWHP��6\VWHPV�$QDO\VLV�

)DVH�$QDOLVLV�VLVWHP�PHUXSDNDQ�IDVH�NHGXD�SDGD�SDGD�GDXU�KLGXS�VLVWHP��

$QDOLVLV�6LVWHP�PHPLOLNL���DNWLYLWDV XWDPD�\DLWX�SHQHQWXDQ�NHEXWXKDQ�GDQ�

VWUXNWXU� NHEXWXKDQ�� )DVH� LQL� DNDQ� GLEDKDV� SDGD� EDE� �� WXJDV DNKLU� LQL��

3HQHQWXDQ� NHEXWXKDQ� GLODNXNDQ� GHQJDQ� PHQGRNXPHQWDVLNDQ� NHEXWXKDQ�

VLVWHP��6HGDQJNDQ�VWUXNWXU�NHEXWXKDQ�GLODNXNDQ�GHQJDQ�PHPEXDW�PRGHO�

SURVHV�GDUL�VRIWZDUH \DQJ�DNDQ�GLEXDW�

F� 'HVDLQ�6LVWHP��6\VWHPV�'HVLJQ�

)DVH NHWLJD� LQL�PHPEDKDV� WHQWDQJ�'HVDLQ�6LVWHP�\DQJ�DNDQ�GLEXDW� 3DGD�

IDVH� LQL� MXJD� PHPLOLNL� �� DNWLYLWDV XWDPD� \DLWX� PHQGHVDLQ� DQWDUPXND�

VRIWZDUH GDUL�VRIWZDUH \DQJ�DNDQ�GLEXDW��$NWLYLWDV NHGXD�DGDODK�PHQGHVDLQ�

GDWDEDVH�XQWXN�DSOLNDVL�\DQJ�DNDQ�GLEXDW��

G� ,PSOHPHQWDVL�GDQ�2SHUDVL�6LVWHP �6\VWHPV�,PSOHPHQWDWLRQ�DQG�2SHUDWLRQ�

)DVH�LQL�PHUXSDNDQ�IDVH�WHUDNKLU�SDGD�GDXU�KLGXS�VLVWHP��3DGD�EXNX�\DQJ�

GLWXOLV� ROHK� 9DODFLFK�� *HRUJH�� 	� +RIIHU IDVH� LQL� PHPLOLNL� �� DNWLYLWDV��

$NWLYLWDV FRGLQJ�� WHVWLQJ�� LQVWDOODWLRQ�� GRFXPHQWDWLRQ�� WUDLQLQJ�� VXSSRUW��



��

PDLQWHQDQFH��1DPXQ��SDGD�WXJDV�DNKLU�LQL�DNWLYLWDV \DQJ�GLODNXNDQ�KDQ\D�

VDPSDL�DNWLYLWDV WHVWLQJ��6HKLQJJD�SDGD�WXJDV�DNKLU�LQL�GLEDWDVL�EDKZD�IDVH�

LQL�KDQ\D�DGD���SURVHV�\DLWX�FRGLQJ GDQ�WHVWLQJ�

���� $SOLNDVL�'HQJDQ�6WUDWHJL�&50

6WUDWHJL� &50� SDGD� DSOLNDVL� SHQJDGXDQ� SHODQJJDQ� 3'$0� .DEXSDWHQ�

0RMRNHUWR�MXJD�PDQJDGRSVL�DSOLNDVL�&50�\DQJ�EHUQDPD�,QVLJKWO\��%HULNXW�DGDODK�

ILWXU� \DQJ� GLDGRSVL� ROHK� DSOLNDVL� SHQJDGXDQ� SHODQJJDQ� 3'$0� .DEXSDWHQ�

0RMRNHUWR�

�� 3HWXJDV�7HNQLN

7DEHO���� )LWXU�,QVLJKWO\ SDGD�SHOD\DQDQ�WHNQLN

)LWXU )XQJVL

5HFHQW�$FWLYLW\ )LWXU�\DQJ�EHUIXQJVL�XQWXN�PHOLKDW�DNWLYLWDV�\DQJ�WHODK�
GLODNXNDQ�

*DPEDU���� )LWXU�5HFHQW�$FWLYLW\

'XH�$FWLYLW\ )LWXU�XQWXN�PHOLKDW�DNWLYLWDV�\DQJ�WHODK�GHNDW�GHQJDQ�
EDWDV�ZDNWX�\DQJ�WHODK�GLWHQWXNDQ�



��

)LWXU )XQJVL

*DPEDU���� )LWXU�'XH�$FWLYLW\

2YHU�'XH )LWXU�\DQJ�EHUIXQJVL�XQWXN�PHOLKDW�DNWLYLWDV�\DQJ�WHODK�
PHOHZDWL�EDWDV�ZDNWX�\DQJ�WHODK�GLWHQWXNDQ�

*DPEDU���� )LWXU�2YHU�'XH

$VVLJQ�$FWLYLW\ )LWXU�XQWXN�PHQ\HUDKNDQ�WXJDV NHSDGD�WHDP�



��

)LWXU )XQJVL

*DPEDU���� )LWXU�$VVLJQ�$FWLYLW\

�� 3HODQJJDQ

7DEHO���� )LWXU�,QVLJKWO\ SDGD�NRQVXPHQ

)LWXU )XQJVL

&UHDWH�$FWLYLW\ )LWXU�XQWXN�PHPEXDW�DNWLYLWDV

*DPEDU���� )LWXU�&UHDWH�$FWLYLW\



��

�� +XEXQJDQ�/DQJJDQDQ

7DEHO���� )LWXU�,QVLJKWO\ SDGD�NRQVXPHQ

)LWXU )XQJVL

5HFHQW�$FWLYLW\ PHOLKDW�VHPXD�KLVWRU\�

*DPEDU���� )LWXU�5HFHQW�$FWLYLW\



��

%$%�,,,�

$1$/,6,6�'$1�3(5$1&$1*$1�6,67(0

��� 3HUDQFDQJDQ�GDQ�6HOHNVL�6LVWHP

$QDOLVLV�GDQ�3HUDQFDQJDQ�6LVWHP�SDGD�WXJDV�DNKLU�LQL�PHQJJXQDNDQ�VLNOXV�

3HQJHPEDQJDQ� 6LVWHP� 6\VWHP� 'HYHORSPHQW� /LIH� &\FOH� �6'/&�� PHQJJXQDNDQ�

PRGHO� ZDWHUIDOO� 0HWRGH� 6'/&� PRGHO� ZDWHUIDOO�� 0HWRGH� LQL� GLSLOLK� NDUQD�

PHPSXQ\DL�NHOHELKDQ�DQWDUD�ODLQ��

D� 0RGHO�SHQJHPEDQJDQ�SDOLQJ�XPXP�GLJXQDNDQ�

E� 0RGHO� LQL� GDSDW� GLJXQDNDQ� EDJL� V\VWHP� VRIWZDUH \DQJ�PHPSXQ\DL� VNDOD�

EHVDU�GDQ�EHUVLIDW�JHQHULF�

F� 3HQJHUMDDQ� VLVWHP�PHPLOLNL� MDGZDO� \DQJ� WHUVXVXQ� GHQJDQ� EDLN� VHKLQJJD�

GDSDW�GLODNXNDQ�SHQJDZDVDQ

7DKDSDQ� SHQJHPEDQJDQ� VLVWHP� GLODNXNDQ� VHVXDL� GHQJDQ� PHWRGH� ZDWHUIDOO��

7DKDSDQ�WHUVHEXW�GDSDW�GLOLKDW�SDGD�JDPEDU�����EHULNXW�

*DPEDU���� 7DKDSDQ�SHQJHPEDQJDQ�VLVWHP

3HUDQFDQJDQ�GDQ�6HOHNVL�6LVWHP
/DQJNDK�ODQJNDK ,QVWUXPHQ /XDUDQ

3HQJXPSXODQ�'DWD :DZDQFDUD
3HUPDVDODKDQ�
3URVHV�%LVQLV

$QDOLVLV�6LVWHP
/DQJNDK�ODQJNDK ,QVWUXPHQ /XDUDQ

$QDOLVLV�3HUPDVDODKDQ :DZDQFDUD
.HEXWXKDQ�3HQJJXQD
8VXODQ�3URJUDP

$QDOLVLV�2SHUDVL :DZDQFDUD
)XQJVL�\DQJ�DNDQ�
GLEXDW�SDGD�VLVWHP

$QDOLVLV�.HEXWXKDQ�
'DWD

:DZDQFDUD
'DWD�\DQJ�GLEXWXKNDQ�
XQWXN�VLVWHP
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'HVDLQ�6LVWHP
/DQJNDK�ODQJNDK ,QVWUXPHQ /XDUDQ

3HUDFDQJDQ�'HVDLQ�
3URVHV

'UDZ�LR
0LFURVRIW�:RUG
3RZHU�'HVLJQHU

'RFXPHQW�)ORZ
7DEHO�.HEXWXKDQ�
3HQJJXQD
+LUDUNL�,QSXW�3URVHV�
2XWSXW
6\VWHP�)ORZ
&RQWH[W�'LDJUDP
'DWD�)ORZ�'LDJUDP
'HVDLQ�7HVWLQJ
'HVDLQ�,QSXW�2XWSXW

3HUDQFDQJDQ�'DWDEDVH 3RZHU�'HVLJQHU
&RQFHSWXDO�'DWD�
0RGHO
3K\VLFDO�'DWD�0RGHO

,PSOHPHQWDVL�GDQ�2SHUDVL�6LVWHP
/DQJNDK�ODQJNDK ,QVWUXPHQ /XDUDQ

3HPEXDWDQ�3URJUDP
/DUDYHO��96�&RGH��
;$033��%URZVHU

$SOLNDVL

8ML�&RED�3URJUDP � +DVLO�8ML�&RED

7HUGDSDW� �� DNWLYLWDV XWDPD�GDODP�SHUDQFDQJDQ� GDQ� VHOHNVL� VLVWHP� \DLWX�

ZDZDQFDUD�GDQ�REVHUYDVL�XQWXN�PHQJLGHQWLILNDVL�SHUPDVDODKDQ��DQWDUD�ODLQ��

����� :DZDQFDUD��

:DZDQFDUD� GLODNXNDQ� NHSDGD .RRUGLQDWRU� 6DWXDQ� 3HQJDZDV� ,QWHUQDO�

3'$0� .DEXSDWHQ� 0RMRNHUWR� EDSDN� 'UV�� 0LVEDKXO� 0XQLU�� 'DODP� ZDZDQFDUD�

WHUVHEXW�PHPEDKDV�SHUPDVDODKDQ�VDDW�LQL�SDGD�SHUXVDKDDQ�WHUVHEXW�WHUNDLW�GHQJDQ�

SURVHV�SURGXNVL�VHUWD�LQIRUPDVL�LQIRUPDVL�\DQJ�GLSHUOXNDQ��6HKLQJJD��DSOLNDVL�\DQJ�

GLEXDW�GDSDW�PHPEHULNDQ�VROXVL�WHUKDGDS�SHUPDVDODKDQ�\DQJ�WHUMDGL�VDDW�LQL��

3DGD�VXE�EDE�LQL�\DQJ�DNDQ�GLEDKDV�\DLWX�KDVLO�ZDZDQFDUD�EHUXSD�'RFXPHQW�

)ORZ NHOXKDQ�GDUL�NRQVXPHQ�KLQJJD�NHOXKDQ�WHUVHEXW�GLWDQJDQL��'RFXPHQW�)ORZ�

EHULVL� WHQWDQJ� DOXU� SURVHV� SHODQJJDQ� PHQJDMXNDQ� NHOXKDQ� KLQJJD� SHQ\HOHVDLDQ�

WLQGDNDQ� SHUEDLNDQ� GDUL� SLKDN� WHNQLN�� 3URVHV� LQL� PHOLEDWNDQ� �� SHQJJXQD� \DLWX�



��

.RQVXPHQ�� 6WDII� +XEXQJDQ� /DQJJDQDQ�� .HSDOD� %DJLDQ� 7HNQLN�� GDQ� 3HWXJDV�

7HNQLN

3URVHV� SHQJDMXDQ� NHOXKDQ� GLPXODL� ROHK� NRQVXPHP� \DQJ� PHQJDMXNDQ�

NHOXKDP�� 3DGD� NDQWRU� 3'$0�.DEXSDWHQ�0RMRNHUWR� GLVHGLDNDQ� ORNHW� &XVWRPHU�

6HUYLFH�\DQJ�WHUGLUL�GDUL�VWDII�KXEXQJDQ�ODQJJDQDQ�XQWXN�PHQHULPD�NHOXKDQ��.HWLND�

SHODQJJDQ�LQJLQ�PHQ\DPSDLNDQ�NHOXKDQ��NRQVXPHQ�DNDQ�GLEHUL�IRUP�NHFLO�XQWXN�

PHQJLVL�GDWD�GLUL�GDQ�NHOXKDQ�\DQJ�LQJLQ�VDPSDLNDQ��6HWHODK�GDWD�\DQJ�GLEXWXKNDQ�

WHULVL�IRUP�DNDQ�GLEHULNDQ�NHSDGD�3HWXJDV�/RNHW� %HULNXW�DGDODK

*DPEDU���� 3URVHV�%LVQLV�3HQJDGXDQ

��� $QDOLVLV�6LVWHP

)DVH�NHGXD�GDODP�GDXU�KLGXS�VLVWHP�DGDODK�$QDOLVLV�6LVWHP��$QDOLVLV�LQL

EHULVL� WHQWDQJ� NHEXWXKDQ� \DQJ� GLSHUOXNDQ� GDODP� PHPEDQJXQ� VHEXDK� VLVWHP��

$QDOLVLV� NHEXWXKDQ� \DQJ� GLSHUOXNDQ� DQWDUD� ODLQ� VHSHUWL� $QDOLVLV� NHEXWXKDQ�

SHQJJXQD�� DQDOLVLV� NHEXWXKDQ� GDWD�� DQDOLVLV� NHEXWXKDQ� IXQJVL�� GRFXPHQW� IORZ�

SHQDQJDQDQ�FRPSODLQ��DOXU�VLVWHP�\DQJ�DNDQ�GLEXDW�



��

����� .HEXWXKDQ�3HQJJXQD

$QDOLVLV� NHEXWXKDQ� SHQJJXQD� GLODNXNDQ� XQWXN� PHQJHWDKXL� NHEXWXKDQ�

NHEXWXKDQ� SHQJJXQD� VHEDJDL� GDVDU� SHPEXDWDQ� VXDWX� VLVWHP� \DQJ� DNDQ�

GLNHPEDQJNDQ�GDODP�SURVHV�SHODQJJDQ�PHQJJXQDNDQ�OD\DQDQ SHQJDGXDQ KLQJJD�

SHPEXDWDQ�ODSRUDQ� $QDOLVLV�NHEXWXKDQ�SHQJJXQD�GLODNXNDQ�GHQJDQ�WXMXDQ�XQWXN�

PHQJHWDKXL�GDWD�GDQ�LQIRUPDVL�\DQJ�GLJXQDNDQ�GDQ�DWDX�GLEXWXKNDQ�ROHK�SHQJJXQD�

VLVWHP��SHUDQJNDW�OXQDN��\DQJ�DNDQ�GLEXDW��%HUGDVDUNDQ�KDVLO�DQDOLVLV�SURVHV�ELVQLV��

SHQJJXQD� GDUL� VLVWHP� �SHUDQJNDW� OXQDN�� \DQJ� DNDQ� GLEXDW� DGDODK�� .RQVXPHQ��

3HWXJDV�3HOD\DQDQ� WHNQLN� GDQ�0DQDMHU� $GDSXQ� ODQJNDK� \DQJ�GLODNXNDQ�DGDODK�

GHQJDQ�PHODNXNDQ�ZDZDQFDUD�GDQ�LGHQWLILNDVL�SHQJJXQD�SDGD�3HUXVDKDDQ�'DHUDK�

$LU�0LQXP��3'$0��.DEXSDWHQ�0RMRNHUWR� VHUWD�PHPDKDPL� LQIRUPDVL�DSD�\DQJ�

GLEXWXKNDQ�GDQ�PHPDKDPL�NHWHQWXDQ�\DQJ�DGD�

7DEHO���� .HEXWXKDQ�3HQJJXQD

1R 3HQJJXQD .HEXWXKDQ�6LVWHP

�� .RQVXPHQ
�� 0HPEHULNDQ SHQJDGXDQ EHVHUWD�

WLSH SHQJDGXDQ \DQJ� DNDQ�
GLVDPSDLNDQ�

�� 0HPRQLWRULQJ� DSDNDK�
SHQJDGXDQ WHODK� PHQGDSDW�
UHVSRQ� GDUL� SLKDN� 3'$0�
.DEXSDWHQ�0RMRNHUWR�

�� .RQVXPHQ� GDSDW� PHOLKDW� EDWDV�
ZDNWX�VXUYHL�\DQJ�GLWHQWXNDQ
ROHK� SLKDN� 3'$0� .DEXSDWHQ�
0RMRNHUWR�

�� 0HQGDSDW� LQIRUPDVL� SHWXJDV�
\DQJ�DNDQ�PHQ\XUYHL�NHOXKDQ�

�� 0HUHYLHZ� SHWXJDV� WHNQLN� \DQJ�
WHODK�PHQ\HOHVDLNDQ�NHOXKDQ�



��

7DEHO���� .HEXWXKDQ�3HQJJXQD�/DQMXWDQ

1R 3HQJJXQD .HEXWXKDQ�6LVWHP

�� +XEXQJDQ�/DQJJDQDQ �� 0HPDVXNNDQ� SHQJDGXDQ
SHODQJJDQ� \DQJ�PHQJDQWUL� SDGD�
ORNHW� NDQWRU� 3'$0� .DEXSDWHQ�
0RMRNHUWR�

�� 'DSDW� PHPSHUROHK� LQIRUPDVL�
MXPODK� SHQJDGXDQ \DQJ�
GLVDPSDLNDQ� ROHK� NRQVXPHQ�
GLKLWXQJ�SHUEXODQ�GDODP�EHQWXN�
WDEHO�

�� 0HPEDODV� NHOXKDQ� \DQJ�PDVXN�
GDQ�PHODQMXWNDQ�NHOXKDQ�NHSDGD�
SHWXJDV� WHNQLN� MLND� NHOXKDQ�
EHUVLIDW�WHNQLN�

�� -LND� NHOXKDQ� EHUVLIDW�
DGPLQLVWUDWLI� PDND� NHOXKDQ�
GDSDW�ODQJVXQJ�GLVHOHVDLNDQ

�� 3HWXJDV�SHOD\DQDQ�7HNQLN� �� 0HQGDSDWNDQ� LQIRPDVL� WXJDV�
EDKZD�WHUGDSDW�SHODQJJDQ�\DQJ�
SHUOX� XQWXN� GLVXUYHL� EHVHUWD�
ZDNWX�EDWDV�VXUYHL��

�� 0HPDVXNNDQ� NHWHUDQJDQ�
DSDELOD� SHQJDGXDQ WHODK�
GLWLQMDX�

�� 0HPDVXNNDQ� NHWHUDQJDQ�
EDKZD� NHOXKDQ� \DQJ� SHUOX�
SHUEDLNDQ WHODK�GLSHUEDLNL�

�� 0HPEHULNDQ�WDQJJDO�SHUEDLNDQ�
SDGD� NHOXKDQ� \DQJ�
PHPEXWXKNDQ� WLQGDNDQ�
SHUEDLNDQ�

�� 0HQGDSDWNDQ� LQIRUPDVL�
NHSXDVDQ� SHODQJJDQ� VHWHODK�
PHODNXNDQ�VXUYHL�SHUEDLNDQ�

�� 0HQJDOLKNDQ� NHOXKDQ� NHSDGD�
SHWXJDV� WHNQLN� \DQJ� ODLQ� MLND�
VHGDQJ� GDODP� NHDGDDQ� WLGDN�
GDSDW�PHQ\XUYHL�NHOXKDQ�



��

7DEHO���� .HEXWXKDQ�3HQJJXQD /DQMXWDQ

1R 3HQJJXQD .HEXWXKDQ�6LVWHP

�� .HSDOD�%DJLDQ�7HNQLN �� 0HQHQWXNDQ� SHWXJDV� SHOD\DQDQ�
WHNQLN� \DQJ� DNDQ� PHQ\XUYHL�
SHQJDGXDQ�

�� 'DSDW� PHQJHNVSRUW� VHOXUXK�
ODSRUDQ�GDODP�EHQWXN�SGI�

�� 'DSDW� PHPSHUROHK� LQIRUPDVL�
MXPODK� SHQJDGXDQ \DQJ�
GLVDPSDLNDQ� ROHK NRQVXPHQ
GLKLWXQJ�SHUEXODQ�GDODP�EHQWXN�
WDEHO�

�� 'DSDW� PHPSHUROHK� LQIRUPDVL�
EDJDLPDQD�SHWXJDV�SHOD\DQDQ

�� WHNQLN� � PHOD\DQL� SHQJDGXDQ
NRQVXPHQ�

�� $SSURYDO�WLQGDNDQ�SHUEDLNDQ�
�� 'DSDW� PHQJHWDKXL� NHSXDVDQ�

SHODQJJDQ� WHUKDGDS� NLQHUMD�
VWDII\D�

����� 5DQFDQJDQ�$UVLWHNWXU

5DQFDQJDQ� DSOLNDVL� EHULVL� WHQWDQJ� JDPEDUDQ� SHODNX� ELVQLV�� GDWD� \DQJ�

GLEXWXKNDQ��VHUWD�NRPSRQHQ�WHNQRORJL�\DQJ�DNDQ�GLEDQJXQ�GDODP�VLVWHP��$SOLNDVL�

SHQJHORODDQ� OD\DQDQ� SHQJDGXDQ� GLEDQJXQ� GHQJDQ� EDVLV� ZHE� \DQJ� PHPLOLNL�

PXOWLXVHU�GHQJDQ�PHPDQIDDWNDQ�MDULQJDQ�LQWHUQHW�VHKLQJJD�WHUKXEXQJ�DQWDUD�VDWX�

XVHU�GHQJDQ�\DQJ�ODLQ�

.RQVXPHQ� PHPEHULNDQ� SHQJDGXDQ PHODOXL� LQWHUQHW�� ODOX� SHQJDGXDQ

WHUVHEXW�VDPSDL�SDGD�SHWXJDV�KXEXQJDQ�ODQJJDQDQ�GDQ�NHSDOD�EDJLDQ��3HODQJJDQ�

PHQHULPD�EDODVDQ�GDUL�SLKDN�3'$0�.DEXSDWHQ�0RMRNHUWR�EHUXSD�LQIRUPDVL�NDSDQ�

SHWXJDV� SHOD\DQDQ� WHNQLN� DNDQ� PHQ\XUYHL� SHQJDGXDQ� QDPD� SHQ\XUYHL�� 6HWHODK�

SHWXJDV� SHOD\DQDQ� WHNQLN� PHQ\XUYHL� SHODQJJDQ� \DQJ� PHPEHULNDQ� SHQJDGXDQ



��

VHODQMXWQ\D�SHWXJDV�SHOD\DQDQ�WHNQLN��DNDQ�PHPLQWD�DSSURYDO WLQGDNDQ�SHUEDLNDQ�

NHSDGD�.HSDOD�%DJLDQ�7HNQLN MLND�WHUGDSDW�WLQGDN�ODQMXW�SHUEDLNDQ� -LND�WLQGDNDQ�

SHUEDLNDQ� VHVXDL� GHQJDQ� SHQ\HOHVDLDQ�PDVDODK� SHQJDGXDQ PDND�.HSDOD� %DJLDQ�

7HNQLN�DNDQ�PHODNXNDQ�SHUVHWXMXDQ�WHUKDGDS�WLQGDNDQ�SHUEDLNDQ�\DQJ�GLEXWXKNDQ��

6HWHODK�PHODNXNDQ�VXUYHL�PDND�SHODQJJDQ�GDSDW�PHPEHUL�UDWLQJ GDQ�UHYLHZ XQWXN�

SHJDZDL� WHNQLN� \DQJ�PHQ\XUYHL��1DPXQ�� DSDELOD�NHOXKDQ� WLGDN�GLWDQJDQL� VHVXDL�

GHQJDQ� EDWDV� ZDNWX� PDND� SHODQJJDQ� GDSDW� PHODSRUNDQ� EDKZD� NHOXKDQ� EHOXP�

GLWDQJDQL� VHVXDL� GHQJDQ� EDWDV� ZDNWX�� %HULNXW� DGDODK� UDQFDQJDQ� DUVLWHWXU� SDGD�

DSOLNDVL�SHQJHORODDQ�FRPSODLQ�SDGD�3'$0�.DEXSDWHQ�0RMRNHUWR�

*DPEDU���� 5DQFDQJDQ�$UVLWHNWXU



��

����� .HEXWXKDQ�'DWD

6HWHODK�PHQ\XVXQ�NHEXWXKDQ�SHQJJXQD�GDQ�UDQFDQJDQ�DUVLWHNWXU�DNWLYLWDV

VHODQMXWQ\D� DGDODK� PHQHQWXNDQ NHEXWXKDQ� GDWD�� 'DWD� \DQJ� GLSHUOXNDQ� GDODP�

PHPEDQJXQ� VLVWHP� SHQJHORODDQ� FRPSODLQ SDGD� 3'$0� .DEXSDWHQ� 0RMRNHUWR�

DGDODK�VHEDJDL�EHULNXW͗

�� 'DWD�MHQLV�SHQJDGXDQ

'DWD�$GXDQ�PHUXSDNDQ�GDWD�\DQJ�EHULVL�WHQWDQJ�MHQLV�SHQJDGXDQ�\DQJ�WHUGDSDW�

SDGD�SDGD�3'$0�.DEXSDWHQ�0RMRNHUWR�VHSHUWL�SLSD�ERFRU��DLU�WLGDN�PHQJDOLU��

DLU�NHUXK�GDQ�ODLQ�VHEDJDLQ\D�

�� 'DWD�%DJLDQ

'DWD�%DJLDQ�PHUXSDNDQ�GDWD�\DQJ�EHULVL�WHQWDQJ�EDJLDQ�NDU\DZDQ�SDGD�3'$0�

.DEXSDWHQ�0RMRNHUWR�

�� 'DWD�3HODQJJDQ

'DWD�3HODQJJDQ�PHUXSDNDQ�GDWD�\DQJ�EHULVL� WHQWDQJ�GDWD�GLUL�SHODJJDQ�\DQJ�

PHQJJXQDNDQ�OD\DQDQ�3'$0�.DEXSDWHQ�0RMRNHUWR

�� 'DWD�3HJDZDL

'DWD�3HJDZDL�PHUXSDNDQ�GDWD \DQJ�EHULVL� WHQWDQJ�GDWD�GLUL�SHJDZDL�3'$0�

.DEXSDWHQ� 0RMRNHUWR� 'DWD� 3HJDZDL� WLGDN� PHPXDW� NHVHOXUXKDQ� SHJDZDL�

3'$0� .DEXSDWHQ� 0RMRNHUWR�� QDPXQ� KDQ\D� PHPXDW� GDWD� SHJDZDL� \DQJ�

PHPLOLNL�NDLWDQ�GDODP�NHJLDWDQ�PRQLWRULQJ�NHOXKDQ�

����� .HEXWXKDQ�)XQJVLRQDO

7DKDS�VHODQMXWQ\D�DGDODK�PHUDQFDQJ�NHEXWXKDQ� IXQJVLRQDO�GDUL�DSOLNDVL�

\DQJ� DNDQ� GLEDQJXQ�� 7DKDS� IXQJVLRQDO�PHUXSDNDQ� WDKDS� \DQJ�PHQGHVNULSVLNDQ�

IXQJVL�IXQJVL�\DQJ�GL�GDSDW�GDUL�NHEXWXKDQ�SHQJJXQD�



��

D� )XQJVL�,QSXW�'DWD�0DVWHU�-HQLV�3HQJDGXDQ

7DEHO���� .HEXWXKDQ�)XQJVL�,QSXW�'DWD�0DVWHU�-HQLV�3HQJDGXDQ

1DPD�)XQJVL� )XQJVL�,QSXW�'DWD�0DVWHU -HQLV�3HQJDGXDQ
6WDNHKROGHU .HSDOD�%DJLDQ�7HNQLN
'HVNULSVL )XQJVL�LQL�GLJXQDNDQ�XQWXN�PHQJLQSXWNDQ�GDWD�EDJLDQ
.RQGLVL�$ZDO 3HQJJXQD�VXGDK�ORJLQ�NH�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP
0HPDVXNNDQ�'DWD�%DJLDQ

.HSDOD� EDJLDQ� WHNQLN
PHODNXNDQ� SURVHV� ORJLQ�
VLVWHP�

6LVWHP� DNDQ� PHQDPSLONDQ�
KDODPDQ� ORJLQ� \DQJ� EHULVLNDQ�
IRUP� LVLDQ� XVHUQDPH� GDQ�
SDVVZRUG \DQJ� WHODK�
GLWHQWXNDQ�

.HSDOD� %DJLDQ� 7HNQLN
PHPLOLK� PHQX� PDVWHU� MHQLV�
SHQJDGXDQ�

6LVWHP� PHQDPSLONDQ� PHQX�
KRPH� XQWXN� .HSDOD� %DJLDQ�
7HNQLN��6HWHODK�PHPLOLK�PHQX�
PDVWHU� EDJLDQ PDND� DSOLNDVL�
DNDQ�PHQDPSLONDQ�IRUP�PDVWHU�
MHQLV�SHQJDGXDQ�

.HSDOD� %DJLDQ� 7HNQLN
PHQJLQSXWNDQ� GDWD� MHQLV�
SHQJDGXDQ GDQ� PHQ\LPSDQ�
GDWD�MHQLV�SHQJDGXDQ�

D� 6LVWHP� DNDQ� PHQJHFHN�
NRORP�MHQLV�SHQJDGXDQ��MLND�
VDDW� PHQJLVL� NRORP� GDQ�
PHQHNDQ� WRPERO� VDYH GDQ�
MHQLV� SHQJDGXDQ VXGDK� DGD�
GL� GDODP� VLVWHP� PDNDQ�
VLVWHP� DNDQ� PHQDPSLONDQ�
³-HQLV� 3HQJDGXDQ VXGDK�
WHUVHGLD´�

E� 6LVWHP� DNDQ� PHQ\LPSDQ�
GDWD� EDJLDQ NHGDODP� WDEHO�
MHQLV�SHQJDGXDQ�



��

E� )XQJVL�,QSXW�'DWD�0DVWHU�%DJLDQ

7DEHO���� .HEXWXKDQ )XQJVL�,QSXW�'DWD�0DVWHU�%DJLDQ

1DPD�)XQJVL� )XQJVL�,QSXW�'DWD�0DVWHU�%DJLDQ
6WDNHKROGHU .HSDOD�%DJLDQ�7HNQLN
'HVNULSVL )XQJVL�LQL�GLJXQDNDQ�XQWXN�PHQJLQSXWNDQ�GDWD�EDJLDQ
.RQGLVL�$ZDO 3HQJJXQD�VXGDK�ORJLQ�NH�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP
0HPDVXNNDQ�'DWD�%DJLDQ

.HSDOD� EDJLDQ� WHNQLN�
PHODNXNDQ� SURVHV� ORJLQ�
VLVWHP�

6LVWHP� DNDQ� PHQDPSLONDQ�
KDODPDQ� ORJLQ� \DQJ� EHULVLNDQ�
IRUP� LVLDQ� XVHUQDPH� GDQ�
SDVVZRUG \DQJ� WHODK�
GLWHQWXNDQ�

.HSDOD� %DJLDQ� 7HNQLN�
PHPLOLK� PHQX� PDVWHU�
EDJLDQ�

6LVWHP� PHQDPSLONDQ� PHQX�
KRPH� XQWXN� .HSDOD� %DJLDQ�
7HNQLN��6HWHODK�PHPLOLK�PHQX�
PDVWHU� EDJLDQ� PDND� DSOLNDVL�
DNDQ�PHQDPSLONDQ�IRUP�PDVWHU�
EDJLDQ�

.HSDOD� %DJLDQ� 7HNQLN�
PHQJLQSXWNDQ� GDWD� EDJLDQ�
GDQ�PHQ\LPSDQ�GDWD�EDJLDQ�

F� 6LVWHP� DNDQ� PHQJHFHN�
NRORP� QDPD� EDJLDQ�� MLND�
VDDW� PHQJLVL� NRORP� GDQ�
PHQHNDQ� WRPERO� VDYH GDQ�
QDPD� EDJLDQ� VXGDK� DGD� GL�
GDODP�VLVWHP�PDNDQ� VLVWHP�
DNDQ� PHQDPSLONDQ� ³1DPD�
%DJLDQ�VXGDK�WHUVHGLD´�

G� 6LVWHP� DNDQ� PHQ\LPSDQ�
GDWD� EDJLDQ� NHGDODP� WDEHO�
EDJLDQ�



��

F� )XQJVL�,QSXW�'DWD�0DVWHU�3HODQJJDQ

7DEHO���� .HEXWXKDQ ,QSXW�'DWD�0DWHU�3HODQJJDQ

1DPD�)XQJVL� )XQJVL�,QSXW�'DWD�0DVWHU�3HODQJJDQ
6WDNHKROGHU +XEXQJDQ�/DQJJDQDQ
'HVNULSVL )XQJVL�LQL�GLJXQDNDQ�XQWXN�PHQJLQSXWNDQ�GDWD�SHODQJJDQ�
.RQGLVL�$ZDO 3HQJJXQD�VXGDK�ORJLQ�NHGDODP�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP
0HPDVXNNDQ�'DWD�3HODQJJDQ

+XEXQJDQ� /DQJJDQDQ PHODNXNDQ�
SURVHV�ORJLQ�VLVWHP�

6LVWHP� DNDQ�
PHQDPSLONDQ� KDODPDQ�
ORJLQ� \DQJ� EHULVLNDQ�
IRUP�LVLDQ�XVHUQDPH�GDQ�
SDVVZRUG� WHODK�
GLWHQWXNDQ�

+XEXQJDQ� /DQJJDQDQ� PHPLOLK�
PHQX�PDVWHU�SHODQJJDQ�

6LVWHP� PHQDPSLONDQ�
PHQX� KRPH� XQWXN�
+XEXQJDQ� /DQJJDQDQ��
6HWHODK� PHPLOLK� PHQX�
PDVWHU� SHODQJJDQ PDND�
DSOLNDVL� DNDQ�
PHQDPSLONDQ� IRUP�
PDVWHU�SHODQJJDQ�

+XEXQJDQ /DQJJDQDQ� LQSXW GDWD�
SHODQJJDQ GDQ� PHQ\LPSDQ� GDWD�
SHODQJJDQ�

D� 6LVWHP� DNDQ�
PHQJHFHN� NRORP� LG�
SHODQJJDQ�GDQ�DODPDW��
MLND� VDDW� PHQJLVL�
NRORP� GDQ� PHQHNDQ�
WRPERO� VDYH GDQ� LG�
SHODQJJDQ�GDQ�DODPDW
VXGDK� DGD� GL� GDODP�
VLVWHP� PDNDQ� VLVWHP�
DNDQ� PHQDPSLONDQ�
³3HODQJDQ� WHODK�
WHUGDIWDU´�

E� 6LVWHP� DNDQ�
PHQ\LPSDQ� GDWD�
EDJLDQ� NHGDODP� WDEHO�
SHODQJJDQ�



��

G� )XQJVL�,QSXW�'DWD�0DVWHU�3HJDZDL

7DEHO���� .HEXWXKDQ�)XQJVL�,QSXW�'DWD�0DVWHU�3HJDZDL

1DPD�)XQJVL� )XQJVL�,QSXW�'DWD�0DVWHU�3HJDZDL
6WDNHKROGHU +XEXQJDQ�/DQJJDQDQ��.HSDOD�%DJLDQ�7HNQLN
'HVNULSVL )XQJVL�LQL�GLJXQDNDQ�XQWXN�PHQJLQSXWNDQ�GDWD�SHJDZDL
.RQGLVL�$ZDO 3HQJJXQD�VXGDK�ORJLQ�NHGDODP�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP
0HPDVXNNDQ�'DWD�3HJDZDL

+XEXQJDQ� /DQJJDQDQ GDQ�.HSDOD�
%DJLDQ� 7HNQLN PHODNXNDQ� SURVHV�
ORJLQ�VLVWHP�

6LVWHP� DNDQ�
PHQDPSLONDQ� KDODPDQ�
ORJLQ� \DQJ� EHULVLNDQ�
IRUP�LVLDQ�XVHUQDPH�GDQ�
SDVVZRUG� WHODK�
GLWHQWXNDQ�

+XEXQJDQ� /DQJJDQDQ� GDQ�.HSDOD�
%DJLDQ� 7HNQLN� PHPLOLK� PHQX�
PDVWHU�SHJDZDL�

6LVWHP� PHQDPSLONDQ�
PHQX� KRPH� XQWXN�
+XEXQJDQ� /DQJJDQDQ
GDQ� .HSDOD� %DJLDQ�
7HNQLN�� 6HWHODK�PHPLOLK�
PHQX� PDVWHU� SHJDZDL
PDND� DSOLNDVL� DNDQ�
PHQDPSLONDQ� IRUP�
PDVWHU�SHJDZDL�

+XEXQJDQ� /DQJJDQDQ GDQ�.HSDOD�
%DJLDQ�7HNQLN PHQJLQSXWNDQ�GDWD�
SHJDZDL GDQ� PHQ\LPSDQ� GDWD�
SHJDZDL�

D� 6LVWHP� DNDQ�
PHQJHFHN� NRORP� LG�
SHJDZDL�� MLND� VDDW�
PHQJLVL� NRORP� GDQ�
PHQHNDQ� WRPERO�
VDYH GDQ� LG�SHJDZDL�
VXGDK� DGD� GL� GDODP�
VLVWHP�PDNDQ�VLVWHP�
DNDQ� PHQDPSLONDQ�
³3HJDZDL WHODK�
WHUGDIWDU´�

E� 6LVWHP� DNDQ�
PHQ\LPSDQ� GDWD�
EDJLDQ� NHGDODP�
WDEHO�SHJDZDL�



��

H� )XQJVL�3HOD\DQDQ�3HQJDGXDQ

7DEHO���� .HEXWXKDQ )XQJVL�3HOD\DQDQ�3HQJDGXDQ

1DPD�)XQJVL� )XQJVL�3HOD\DQDQ�3HQJDGXDQ

6WDNHKROGHU 3HODQJJDQ

'HVNULSVL )XQJVL�LQL�GLJXQDNDQ�XQWXN�PHQ\DPSDLNDQ�SHQJDGXDQ

.RQGLVL�$ZDO 3HQJJXQD�VXGDK ORJLQ�NHGDODP�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP

3HOD\DQDQ�3HQJDGXDQ

3HODQJJDQ� PHODNXNDQ� SURVHV�

PHPDVXNNDQ�QRPRU�UHNHQLQJ�DLU�

6LVWHP� DNDQ�

PHQDPSLONDQ� KDODPDQ�

ORJLQ� \DQJ� EHULVLNDQ�

IRUP� LVLDQ� QRPRU�

UHNHQLQJ�DLU�

3HODQJJDQ�PHPLOLK�PHQX� NHOXKDQ

EDUX�

6LVWHP� PHQDPSLONDQ�

PHQX� KRPH� XQWXN��

SHODQJJDQ� 6HWHODK

SHODQJJDQ PHPLOLK�PHQX�

NHOXKDQ� PDND� DSOLNDVL�

DNDQ�PHQDPSLONDQ� IRUP�

NHOXKDQ�

3HODQJJDQ� PHQJLQSXWNDQ� GDWD�

NHOXKDQ� GDQ� PHQ\LPSDQ� GDWD�

NHOXKDQ�

3HODQJJDQ�PHQJLQSXWNDQ�

GDWD� NHOXKDQ� GDQ VLVWHP

PHQ\LPSDQ�GDWD�NHOXKDQ



��

I� )XQJVL�3HQHWXDQ�6XUYHL�/DSDQJDQ

7DEHO���� .HEXWXKDQ�)XQJVL�3HQHQWXDQ�6XUYHL�/DSDQJDQ

1DPD�)XQJVL� )XQJVL�3HQHQWXDQ�6XUYHL�/DSDQJDQ

6WDNHKROGHU +XEXQJDQ�/DQJJDQDQ

'HVNULSVL )XQJVL� LQL�EHUIXQJVL�XQWXN�PHQHQWXNDQ�VXUYHL� ODSDQJDQ�SDGD�

NHOXKDQ�\DQJ�GLVDPSDLNDQ

.RQGLVL�$ZDO 3HQJJXQD�VXGDK�ORJLQ�NHGDODP�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP

3HQHQWXDQ�6XUYHL�/DSDQJDQ

+XEXQJDQ� /DQJJDQDQ� PHQJHFHN�

NHOXKDQ�\DQJ�PDVXN��-LND�NHOXKDQ�

\DQJ� PDVXN� DGDODK� NHOXKDQ� \DQJ�

EHUVLIDW�DGPLQLVWUDWLI�PDND�NHOXKDQ�

GDSDW� GLEDODV� GDQ� GLVHOHVDLNDQ�

ODQJVXQJ�

6LVWHP� PHQDPSLONDQ�

WDEHO�NHOXKDQ�EDUX��

-LND� NHOXKDQ� EHUVLIDW� WHNQLV� PDND�

+XEXQJDQ� /DQJJDQDQ� DNDQ�

PHQHUXVNDQ� NHOXKDQ� NHSDGD�

SHWXJDV� WHNQLN� GHQJDQ� PHQHNDQ�

WRPERO�³ODQMXW�SHWXJDV�WHNQLN´�

6LVWHP�DNDQ�PHQHUXVNDQ�

GDWD� NHOXKDQ� NHSDGD�

SHWXJDV�WHNQLN�

3HWXJDV�7HNQLN�PHQHULPD�NHOXKDQ�

\DQJ�SHUOX�GL�VXUYHL

'DWD� \DQJ� DNDQ�

EHUSLQGDK� NH� ILWXU� WHODK�

VXUYHL� GDQ� NH� ILWXU�

NHOXKDQ� EDUX� PLOLN� WLDS�

SHWXJDV�WHNQLN



��

J� )XQJVL $QWULDQ��:DLWLQJ�/LVW�

7DEHO���� .HEXWXKDQ�)XQJVL�:DLWLQJ�/LVW

1DPD�)XQJVL� )XQJVL�3HQHQWXDQ�6XUYHL�/DSDQJDQ

6WDNHKROGHU +XEXQJDQ�/DQJJDQDQ

'HVNULSVL )XQJVL� LQL� EHUIXQJVL� XQWXN�PHQHQWXNDQ� DQWULDQ� NHOXKDQ� MLND�

SHWXJDV�WHNQLN�VHGDQJ�SHQXK�

.RQGLVL�$ZDO 3HQJJXQD�VXGDK�ORJLQ�NHGDODP�VLVWHP

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP

3HQHQWXDQ�$QWULDQ

.HOXKDQ� EHUVLIDW� WHNQLV� PDND�

+XEXQJDQ� /DQJJDQDQ� DNDQ�

PHQHUXVNDQ� NHOXKDQ� NHSDGD�

SHWXJDV� WHNQLN� GHQJDQ� PHQHNDQ�

WRPERO�³ODQMXW�SHWXJDV�WHNQLN´�

6LVWHP�DNDQ�PHQHUXVNDQ�

GDWD� NHOXKDQ� NHSDGD�

SHWXJDV�WHNQLN�

3HWXJDV� WHNQLN� VHGDQJ� SHQXK��

NHOXKDQ�PDVXN�NHGDODP�DQWULDQ

6LVWHP� DNDQ�

PHPDVXNNDQ� GDWD�

PHQMDGL�DQWULDQ�

3HWXJDV� WHNQLN� PHQ\HOHVDLNDQ�

NHOXKDQ�

6LVWHQ� DNDQ� PHQJXEDK�

VWDWXV�NHOXKDQ�

3HWXJDV�7HNQLN�PHQHULPD�NHOXKDQ�

\DQJ�DGD�SDGD�GDWD�DQWULDQ

'DWD�DNDQ�EHUSLQGDK GDUL�

GDIWDU� DQWULDQ PHQMDGL

GDIWDU NHOXKDQ�EDUX�PLOLN�

WLDS�SHWXJDV�WHNQLN



��

K� )XQJVL�0RQLWRULQJ�/D\DQDQ

7DEHO����� .HEXWXKDQ�)XQJVL�0RQLWRULQJ�/D\DQDQ

1DPD�)XQJVL� 0RQLWRULQJ�/D\DQDQ

6WDNHKROGHU 3HODQJJDQ

'HVNULSVL )XQJVL�LQL�EHUIXQJVL�XQWXN�PHPRQLWRULQJ�NHOXKDQ

.RQGLVL�$ZDO 3HQJJXQD�VXGDK�PHODNXNDQ�ORJLQ

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP

0RQLWRULQJ�/D\DQDQ

6HWHODK� SHODQJJDQ�PHQJLQSXWDNDQ�

GDWD�NHOXKDQ��SHODQJJDQ�PHQJHFHN�

NHOXKDQ�SDGD�ILWXU�NHOXKDQ�EDUX�

0HQDPSLONDQ� GDWD�

NHOXKDQ� SDGD� ILWXU�

NHOXKDQ�EDUX

3HODQJJDQ� PHQJHFHN� VXGDK�

PHQGDSDW� UHVSRQ� GDUL� SLKDN�

3'$0��3HODQJJDQ�PHQHNDQ�PHQX�

GDODP�SURVHV�

6LVWHP� DNDQ

PHQDPSLONDQ� WDEHO�

NHOXKDQ� EDUX� EHVHUWD�

ZDNWX� VXUYHL� \DQJ� GL�

WHWDSNDQ

-LND� SHWXJDV� WHNQLN�PHPEHUL� WDKX�

EDKZD� KDUXV� DGD� SHUEDLNDQ� PDND�

SHODQJJDQ�GDSDW�PHPDQWDX�MDGZDO�

SHUEDLNDQ�SDGD�PHQX�SHUEDLNDQ�

6LVWHP� DNDQ�

PHQDPSLONDQ� WDEHO�

SHUEDLNDQ�

-LND� NHOXKDQ� VXGDK� VHOHVDL� PDND�

GDWD�NHOXKDQ�DNDQ�EHUSLQGDK�SDGD�

PHQX�NHOXKDQ�VHOHVDL�

6LVWHP� DNDQ�

PHQDPSLONDQ� GDWD�

ULZD\DW�NHOXKDQ��



��

L� )XQJVL�7LQGDNDQ�3HUEDLNDQ

7DEHO����� .HEXWXKDQ�)XQJVL�3HUEDLNDQ

1DPD�)XQJVL� 7LQGDNDQ�SHUEDLNDQ

6WDNHKROGHU 3HWXJDV�7HNQLN

'HVNULSVL )XQJVL� LQL� EHUIXQJVL� XQWXN� PHQJLQIRUPDVLNDQ� WLQGDNDQ�

SHUEDLNDQ� \DQJ� GLSHUOXNDQ� XQWXN� PHQJDWDVL� NHOXKDQ�

SHODQJJDQ�

.RQGLVL�$ZDO 3HQJJXQD�VXGDK�PHODNXNDQ�ORJLQ

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP

7LQGDNDQ�3HUEDLNDQ

-LND�NHOXKDQ�PHPHUOXNDQ�WLQGDNDQ�

SHUEDLNDQ� PDND� SHWXJDV� WHNQLV

PHQHNDQ�WRPERO�SHUEDLNDQ�

6LVWHP� DNDQ�

PHQDPSLONDQ� WDQJJDO�

IRUP� EHUXSD� WDQJJDO�

SHUEDLNDQ

.RQVXPHQ� PHQJHWDKXL� WDQJJDO�

SHUEDLNDQ

6LVWHP� PDDPSLONDQ�

WDQJJDO� SHUEDLNDQ� SDGD�

DNXQ�SHODQJJDQ

3HWXJDV� 7HNQLN� PHQJLVL� WLQGDNDQ�

SHUEDLNDQ NHWLND� WHODK� PHODNXNDQ�

SHUEDLNDQ

6LVWHP� DNDQ�PHQ\LPSDQ�

GDWD�WLQGDNDQ�SHUEDLNDQ

.RQVXPHQ� PHQJHWDKXL� LQIRUPDVL�

SHUEDLNDQ

6LVWHP� DNDQ�

PHQDPSLONDQ� LQIRUPDVL�

SHUEDLNDQ



��

M� )XQJVL�5HYLHZ�.HSXDVDQ�3HODQJJDQ

7DEHO����� .HEXWXKDQ�)XQJVL�5HYLHZ�.HSXVDQ�3HODQJJDQ

1DPD�)XQJVL� 5HYLHZ�.HSXDVDQ�3HODQJJDQ�

6WDNHKROGHU 3HODQJJDQ

'HVNULSVL )XQJVL� LQL� EHUIXQJVL� XQWXN�PHPEHUL� ELQWDQJ� NHSDGD� SHWXJDV�

WHNQLV�

.RQGLVL�$ZDO 3HQJJXQD�VXGDK�PHODNXNDQ�ORJLQ

$OXU�1RUPDO

$NVL�6WDNHKROGHU 5HVSRQ�6LVWHP

5HYLHZ�.HSXDVDQ�3HODQJJDQ

3HQJJXQD�PHQJHFHN�VWDWXV�NHOXKDQ�

\DQJ� WHODK� VHOHVDL� GDQ� PHQLODL�

NLQHUMD� SHJDZDL� GHQJDQ� PHQHNDQ�

WXOLVDQ�EHUL�UHYLHZ�

6LVWHP� DNDQ�

PHQDPSLONDQ� KDODPDQ�

UHYLHZ�

3HQJJXQD�PHQLODL�NLQHUMD�SHJDZDL�

GHQJDQ�PHPEHUL�ELQWDQJ�

6LVWHP� DNDQ�

PHQDPSLONDQ� ELQWDQJ�

XQWXN� PHQLODL� NLQHUMD�

SHWXJDV�WHNQLN�

3HQJJXQD�PHQHNDQ�WRPERO�UHYLHZ� 6LVWHP� DNDQ�PHQ\LPSDQ�

MXPODK�ELQWDQJ GDQ�SHVDQ�

SHODQJJDQ�

����� .HEXWXKDQ�1RQ�)XQJVLRQDO

$QDOLVLV�NHEXWXKDQ�QRQ�IXQJVLRQDO�EHUWXMXDQ�XQWXN�PHQJHWDKXL�NHEXWXKDQ�

GL� OXDU� NHEXWXKDQ� IXQJVLRQDO DSOLNDVL� SHOD\DQDQ� SHODQJJDQ \DQJ� KDUXV� WHUVHGLD�

GDODP� SHUDQJNDW� OXQDN� \DQJ� DNDQ GLEDQJXQ� .HEXWXKDQ� QRQ� IXQJVLRQDO� EHULVL�

WHQWDQJ� NULWHULD� EHVHUWD� NHEXWXKDQ� QRQ� IXQJVLRQDO� WLDS� NULWHULD�� .ULWHULD� EHULVL�

WHQWDQJ�NHDPDQDQ��UHVSRQ�WLPH��KDN�DNVHV��GDQ�XVDELOLW\�



��

7DEHO����� .HEXWXKDQ�1RQ�)XQJVLRQDO

.ULWHULD .HEXWXKDQ�1RQ�)XQJVLRQDO

.HDPDQDQ 8VHU�ORJLQ PHQJJXQDNDQ�XVHU�QDPH �

x %DJLDQ�+XEXQJDQ�/DQJJDQDQ �

8VHU�QDPH���1,.

x %DJLDQ�.DU\DZDQ�3HWXJDV�7HNQLN �

8VHU�QDPH���1,.

x %DJLDQ .HSDOD�%DJLDQ�7HNQLN �

8VHU�QDPH���1,.

x %DJLDQ 3HODQJJDQ �

8VHU�QDPH�� 1RPRU�5HNHQLQJ�$LU

5HVSRQV�

7LPH

8QWXN�PHQMDODQNDQ�PDVLQJ�PDVLQJ�IXQJVL�\DQJ�DGD

�� )XQJVL�GDWD�0DVWHU����ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�WLGDN�

PHOHELKL�����GHWLN��

�� )XQJVL�3HOD\DQDQ�3HQJDGXDQ����ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�

WLGDN�PHOHELKL�����GHWLN��

�� )XQJVL�3HQHQWXDQ�6XUYHL�/DSDQJDQ����ZDNWX�\DQJ�GLEXWXKNDQ�

VLVWHP�WLGDN�PHOHELKL�����GHWLN��

�� 0RQLWRULQJ�/D\DQDQ����ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�WLGDN�

PHOHELKL�����GHWLN��

�� 7LQGDNDQ�SHUEDLNDQ����ZDNWX \DQJ�GLEXWXKNDQ�VLVWHP�WLGDN�

PHOHELKL�����GHWLN��

�� 5HYLHZ�.HSXDVDQ�3HODQJJDQ����ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�

WLGDN�PHOHELKL�����GHWLN��

�� )XQJVL�/DSRUDQ���ZDNWX�\DQJ�GLEXWXKNDQ�VLVWHP�WLGDN�

PHOHELKL���� GHWLN�

+DN�$NVHV� +DN�$NVHV

8VHU�ORJLQ PHQJJXQDNDQ�XVHU�QDPH �

x %DJLDQ�+XEXQJDQ�/DQJJDQDQ �

� 0RQLWRULQJ�NHOXKDQ

� ,QSXW�NHOXKDQ



��

� 0HQJHOROD�PDVWHU

� /DSRUDQ

x %DJLDQ�.DU\DZDQ�3HWXJDV�7HNQLN �

� 6XUYHL�NHOXKDQ

� .HOXKDQ�7HUODPEDW

� 3HUEDLNDQ�NHOXKDQ

� 3HQJDOLKDQ�.HOXKDQ

� .HOXKDQ�VHOHVDL

x %DJLDQ .HSDOD�%DJLDQ�7HNQLN �

� 0RQLWRULQJ�NHOXKDQ

� ,QSXW�NHOXKDQ

� 0HQJHOROD�PDVWHU

� /DSRUDQ

� $SSURYH�SHQJDOLKDQ�NHOXKDQ

x %DJLDQ 3HODQJJDQ �

� 0RQLWRULQJ�NHOXKDQ

� ,QSXW�NHOXKDQ

� 0HQJHOROD�PDVWHU

� 5DWLQJ�.HOXKDQ

8VDELOLW\ 0HQDPEDK� ZDGDK� NHOXKDQ�� PHPRQLWRULQJ� NHOXKDQ�� PHQLODL�

SHWXJDV�WHNQLN�EHGDVDUNDQ�SHQ\HOHVDLDQ�NHOXKDQ��GDQ�SHQJDOLKDQ�

NHOXKDQ�ROHK�SHWXJDV��

����� 'RFXPHQW�)ORZ�3HQDQJDQJDQ�&RPSODLQ

6HWHODK WDKDS� ZDZDQFDUD� \DQJ� GLODNXNDQ GHQJDQ VDODK� VDWX� NDU\DZDQ�

3'$0� .DEXSDWHQ� 0RMRNHUWR� GDSDW� GLDQDOLVD� VLVWHP� \DQJ� PHQMHODVNDQ� SURVHV�

SHQDQJDQDQ�SHQJDGXDQ�VDDW�LQL� 3URVHV�SHQDQJDQDQ�SHQJDGXDQ�VDDW�LQL�SDGD�3'$0�

.DEXSDWHQ�0RMRNHUWR�GLJDPEDUNDQ�GDODP�EHQWXN�GRFXPHQW�IORZ�SDGD�JDPEDU�����

GLEDZDK�LQL�



��

*DPEDU���� 'RFXPHQW�)ORZ�3HQDQJDQDQ�3HQJDGXDQ

����� $OXU�6LVWHP�

$OXU� 6LVWHP� SDGD� DSOLNDVL� SHQJHORODDQ� SHQJDGXDQ� 3'$0� .DEXSDWHQ�

0RMRNHUWR�GLJDPEDUNDQ�SDGD�'LDJUDP�+LUHDUFK\�,QSXW�3URFHVV�2XWSXW�GLEDZDK�

LQL�



��

*DPEDU���� 'LDJUDP�,32



��

,QSXW�

�� 'DWD�MHQLV�SHQJDGXDQ

'DWD�$GXDQ�PHUXSDNDQ�GDWD�\DQJ�EHULVL�WHQWDQJ�MHQLV�SHQJDGXDQ�\DQJ�WHUGDSDW�

SDGD�SDGD�3'$0�.DEXSDWHQ�0RMRNHUWR�VHSHUWL�SLSD�ERFRU��DLU�WLGDN�PHQJDOLU��

DLU�NHUXK�GDQ�ODLQ�VHEDJDLQ\D�

�� 'DWD�%DJLDQ

'DWD�%DJLDQ�PHUXSDNDQ�GDWD�\DQJ�EHULVL�WHQWDQJ�EDJLDQ�NDU\DZDQ�SDGD�3'$0�

.DEXSDWHQ�0RMRNHUWR�

�� 'DWD�3HODQJJDQ

'DWD�3HODQJJDQ�PHUXSDNDQ�GDWD�\DQJ�EHULVL� WHQWDQJ�GDWD�GLUL�SHODJJDQ�\DQJ�

PHQJJXQDNDQ�OD\DQDQ�3'$0�.DEXSDWHQ�0RMRNHUWR�

�� 'DWD�3HJDZDL

'DWD� 3HJDZDL� PHUXSDNDQ� GDWD� \DQJ� EHULVL� WHQWDQJ� GDWD� GLUL� SHJDZDL� \DQJ�

EHNHUMD�SDGD�EDJLDQ�SHOD\DQDQ�WHNQLN�

3URVHV�

�� 3HQJHORODDQ�0DVWHU

3HQJRODKDQ� GDWD� PDVWHU� PHUXSDNDQ� SHQJRODKDQ� SDGD� WLDS� GDWD� SDGD� LQSXW�

VHKLQJJD�PHQJKDVLONDQ�RXWSXW�EHUXSD�GDWD�PDVWHU�

�� 3HOD\DQDQ�3HQJDGXDQ

3HOD\DQDQ�3HQJDGXDQ�DGDODK�NHJLDWDQ�SHOD\DQDQ�GDUL�SLKDN�3'$0�.DEXSDWHQ�

0RMRNHUWR� WHUKDGDS� NRQVXPHQ� \DQJ� PHQJDMXNDQ� DGXDQ� WHUKDGDS� OD\DQDQ�

DWDXSXQ�NHUXVDNDQ�SURGXN�GDUL�3'$0�.DEXSDWHQ�0RMRNHUWR�

�� 3HQHQWXDQ�6XUYHL�/DSDQJDQ

3HQHQWXDQ�VXUYHL�ODSDQJDQ�PHUXSDNDQ�NHJLDWDQ�UHVSRQ�GDUL�SLKDN�3'$0



��

.DEXSDWHQ�0RMRNHUWR� WHUKDGDS� SHQJDGXDQ� SHODQJJDQ� \DQJ� WHODK� GLEHULNDQ��

'DODP�SHQHQWXDQ�VXUYHL RWRPDWLV�GLODNXNDQ�ROHK�VLVWHP�

�� 0RQLWRULQJ�/D\DQDQ

6HWHODK� VWDIIQ\D� GLEDJL� PHQMDGL� EHEHUDSD� VXUYH\RU�� PDND� NHSDOD� EDJLDQ�

PHQ\HWXMXL�VWDII�WHUVHEXW�XQWXN�EHUDQJNDW�NH�ORNDVL�

�� 3HODSRUDQ�VXUYHL�WLGDN�WHSDW�ZDNWX

3HODSRUDQ� VXUYHL� WLGDN� WHSDW� ZDNWX� DGDODK� NHJLDWDQ� SHODSRUDQ� GDUL� SLKDN�

NRQVXPHQ�\DQJ�WHODK�PHPEXDW�SHQJDGXDQ�QDPXQ�EHOXP�GLVXUYHL�EHGDVDUNDQ�

EDWDV�ZDNWX�\DQJ�GLWHQWXNDQ�ROHK�SLKDN�3'$0�.DEXSDWHQ�0RMRNHUWR�

�� 7LQGDNDQ�3HUEDLNDQ

7LQGDNDQ� SHUEDLNDQ� PHUXSDNDQ� NHJLDWDQ� SHOD\DQDQ� GDUL� SLKDN� 3'$0�

.DEXSDWHQ�0RMRNHUWR�XQWXN�PHQJDWDVL�DGXDQ�\DQJ�GLDMXDNDQ�ROHK�NRQVXPHQ�

WHUKDGDS� OD\DQDQ� DWDXSXQ� NHUXVDNDQ� SURGXN� GDUL� 3'$0� .DEXSDWHQ�

0RMRNHUWR�

�� 5HYLHZ .HSXDVDQ�3HODQJJDQ

5HYLHZ .HSXDVDQ� 3HODQJJDQ PHUXSDNDQ� SURVHV� SHQLODLDQ� GDUL� SHQDQJDQDQ�

NHOXKDQ�\DQJ�GLODNXNDQ�ROHK�SHWXJDV�SHOD\DQDQ�WHNQLN�

�� $QWULDQ

$QWULDQ� PHUXSDNDQ� SURVHV� NHOXKDQ� \DQJ� VHGDQJ� GDODP� VWDWXV� DQWUL� NHWLND�

SHWXJDV�WHNQLN�VHGDQJ�NHOXKDQ�WLDS�SHWXJDV�WHNQLN�SHQXK��

�� 3HQJDOLKDQ�7XJDV�

3HQJDOLKDQ�WXJDV�PHUXSDNDQ�SURVHV�NHOXKDQ�\DQJ�DNDQ�GLDOLKNDQ�ROHK�SHWXJDV�

WHNQLN�NHSDGD�SHWXJDV�WHNQLN�\DQJ�ODLQ�



��

2XWSXW�

�� 'DIWDU�MHQLV�SHQJDGXDQ

'DIWDU� MHQLV� SHQJDGXDQ� PHUXSDNDQ� GDWD� MHQLV� SHQJDGXDQ� \DQJ� WHODK� GLRODK�

PHQMDGL�GDIWDU�MHQLV�SHQJDGXDQ�

�� 'DIWDU�%DJLDQ

'DIWDU�EDJLDQ�PHUXSDNDQ�GDWD�EDJLDQ�\DQJ�WHODK�GLRODK�PHQMDGL�GDIWDU EDJLDQ�

�� 'DIWDU�3HODQJJDQ

'DIWDU�SHODQJJDQ�PHUXSDNDQ�GDWD�SHODQJJDQ�\DQJ�WHODK�GLRODK�PHQMDGL�GDIWDU�

SHODQJJDQ

�� 'DIWDU�3HJDZDL

'DIWDU� SHJDZDL� PHUXSDNDQ� GDWD� SHJDZDL� \DQJ� WHODK� GLRODK� PHQMDGL� GDIWDU�

SHJDZDL

�� 'DIWDU�3HQJDGXDQ

'DIWDU�SHQJDGXDQ�PHUXSDNDQ�GDIWDU�SHQJDGXDQ�\DQJ�GLWHULPD�SLKDN�3'$0�

.DEXSDWHQ�0RMRNHUWR�EHGDVDUNDQ�MHQLV�SHQJDGXDQ�

�� 'DIWDU�DQWULDQ

'DIWDU�DQWULDQ�PHUXSDNDQ�GDIWDU�GDUL�NHOXKDQ�\DQJ�PHPLOLNL�VWDWXV�DQWUL�NDUHQD�

VORW�NHOXKDQ�SHWXJDV�WHNQLN�\DQJ�WHODK�SHQXK��

�� 'DIWDU�ZDNWX�VXUYHL�GDQ�SHJDZDL�VXUYHL

'DIWDU�ZDNWX�VXUYHL�GDQ�SHJDZDL�VXUYHL�DGDODK�GDIWDU�SHQJDGXDQ�\DQJ� WHODK�

GLRODK�GDQ�GDWD�SHJDZDL�VXUYHL�\DQJ�WHODK�GLWXJDVNDQ�XQWXN�PHQ\XUYHL�ORNDVL�

�� 'DIWDU�LQIRUPDVL�SURVHV�SHQJDGXDQ

'DIWDU�VXUYHL�LQIRUPDVL�SURVHV�SHQJDGXDQ�DGDODK�GDIWDU�\DQJ�EHULVL�LQIRUPDVL�

ZDNWX�SHQJDGXDQ�\DQJ�GLMDQMLNDQ�ROHK�SLKDN�3'$0�.DEXSDWHQ�0RMRNHUWR�



��

�� 'DIWDU�SHQJDGXDQ \DQJ�WLGDN�VHVXDL�EDWDV�ZDNWX

'DIWDU�SHQJDGXDQ�\DQJ�WLGDN�VHVXDL�EDWDV�ZDNWX�DGDODK�GDIWDU�SHQJDGXDQ�\DQJ�

GLODSRUNDQ�NHPEDOL�ROHK�NRQVXPHQ��1DPXQ�DGXDQ LQL�ODQJVXQJ GLWXMXNDQ�SDGD

DNXQ�NHSDOD�EDJLDQ�WHNQLN�

��� 'DIWDU WLQGDNDQ�SHUEDLNDQ

'DIWDU�SHQJJDQWLDQ�VSDUHSDUW�DGDODK�GDIWDU�\DQJ�EHULVL�WHQWDQJ�SHQJDGXDQ�\DQJ

GLWDQJDQL�PHQJKDUXVNDQ�PHQJJDQWL�VSDUHSDUW�PDND�VSDUHSDUW�DNDQ�GLFDWDW�SDGD

DSOLNDVL�

��� /DSRUDQ�MHQLV�SHQJDGXDQ�WHUEDQ\DN

/DSRUDQ� MHQLV� SHQJDGXDQ� WHUEDQ\DN� DGDODK� ODSRUDQ� WHQWDQJ� MHQLV� SHQJDGXDQ�

WHUEDQ\DN�\DQJ�GLWHULPD�ROHK�SLKDN�3'$0�.DEXSDWHQ�0RMRNHUWR�

��� /DSRUDQ�SHQJDGXDQ�SHUSHULRGH

/DSRUDQ� SHQJDGXDQ� SHUSHULRGH� PHUXSDNDQ� UHNDSDQ� GDWD� SHQJDGXDQ� WLDS�

SHULRGH�

��� /DSRUDQ�NHWHSDWDQ�ZDNWX�VXUYHL�ODSDQJDQ

/DSRUDQ�NHWHSDWDQ�ZDNWX�VXUYHL�ODSDQJDQ�DGDODK�UHNSDQ�GDWD�ZDNWX�VXUYHL�ROHK�

SLKDN�SHOD\DQDQ�WHNQLV��

��� /DSRUDQ�UDWLQJ�NDU\DZDQ

/DSRUDQ� UDWLQJ� NDU\DZDQ� DGDODK� KDVLO� GDUL� SURVHV� UHYLHZ UDWLQJ� SHJDZDL��

6HKLQJJD�ODSRUDQ�LQL�EHULVL�WHQWDQJ�UDWLQJ�WLDS�NDU\DZDQ��

��� 'HVDLQ�6LVWHP

'HVDLQ� VLVWHP�GLUDQFDQJ� VHWHODK� VHPXD�NHEXWXKDQ� VLVWHP� \DQJ� WHUGDSDW�

SDGD� 3'$0� .DEXSDWHQ� 0RMRNHUWR� WHODK� GLGHVNULSVLNDQ�� 3DGD� GHVDLQ� VLVWHP�

ODQJNDK� SHUWDPD� \DQJ� KDUXV� GLODNXNDQ� DGDODK� PHQJJDPEDUNDQ� 6LVWHP� )ORZ��



��

VHWHODK� 6\VWHP� )ORZ GLEXDW� PDND� VHODQMXWQ\D� DGDODK� SHQJJDPEDUDQ� &RQWH[W�

'LDJUDP��6HWHODK� LWX��&RQWH[W�'LDJUDP DNDQ�GHFRPSRVH�XQWXN�PHQJJDPEDUNDQ�

'DWD�)ORZ�'LDJUDP �')'���6HWHODK� LWX��GDWDEDVH�DNDQ�GLUDQFDQJ�VHVXDL�GHQJDQ�

NHEXWXKDQ� \DQJ� VHVXDL� GHQJDQ� VLVWHP�� 6HWHODK� GDWDEDVH GLUDQFDQJ� PDND� GDWD�

WHUVHEXW� GLJDPEDUNDQ�SDGD�&RQFHSWXDO�'DWD�0RGHO �&'0�� \DQJ�QDQWLQ\D� DNDQ�

JHQHUDWH� NH� 3K\VLFDO� 'DWD� 0RGHO� �3'0��� 6HOHWDK� GDWDEDVH� GLUDQFDQJ� PDND�

GLEXDWODK� SHUDQFDQJDQ� SHQJXMLDQ� \DQJ� DNDQ� GLODNXNDQ� GDQ� GHVDLQ� ,QSXW� 2XWSXW�

VHVXDL�DSOLNDVL�\DQJ�DNDQ�GLEXDW��

����� 6\VWHP�)ORZ

6\VWHP�)ORZPHUXSDNDQ�DOXU�XQWXN�PHQMHODVNDQ�MDODQQ\D�DSOLNDVL�NHOXKDQ�

SHODQJJDQ� \DQJ� DGD� GL� 3'$0�.DEXSDWHQ�0RMRNHUWR� 6\VWHP� IORZ PHQXQMXNDQ�

XUXWDQ�XUXWDQ� GDUL� SURVHGXU� \DQJ� DGD� GLGDODP� VLVWHP�� 6\VWHP� IORZ� MXJD�

PHQXQMXNDQ� DSD� \DQJ� GLNHUMDNDQ� VLVWHP \DLWX� SURVHV� \DQJ� DGD� SDGD� VLVWHP

SHQJHORODQ�SHQJDGXDQ�SDGD�NHJLDWDQ�\DQJ�GDSDW�GLDNVHV�ROHK�VHWLDS�XVHU� %HULNXW�

DGDODK� 6\VWHP� )ORZ� GDUL� DSOLNDVL� SHQJHORODDQ� NHOXKDQ� 3'$0� .DEXSDWHQ�

0RMRNHUWR�

D� 6\VWHP�)ORZ�3HQJHORODDQ�'DWD�-HQLV�3HQJDGXDQ

3DGD� JDPEDU� ���� PHQMHODVNDQ� WHQWDQJ� SURVHV� SHQJHORODDQ� GDWD� MHQLV�

SHQJDGXDQ�\DQJ�GLODNXNDQ�ROHK�+XEXQJDQ�/DQJJDQDQ�DWDX�.HSDOD�%DJLDQ�7HNQLN�

8QWXN�PHODNXNDQ�SHQJHORODDQ� GDWD� MHQLV� SHQJDGXDQ�SHQJJXQD�KDUXV�PHODNXNDQ�

ORJLQ�GHQJDQ�PHPDVXNNDQ�XVHUQDPH�GDQ�SDVVZRUG�SDGD�ZHEVLWH��6HWHODK� ORJLQ��

SHQJJXQD� PHPLOLK� PHQX� LQSXW� GDWD�� 3LOLK� RSVL� 'DWD� -HQLV� 3HQJDGXDQ� XQWXN�

PHQJLQSXW�GDWD��'DWD�\DQJ�GLPDVXNNDQ�WLGDN�EROHK�VDPD�GHQJDQ�GDWD�\DQJ�VXGDK�

DGD�



��

*DPEDU���� 6\VWHP�)ORZ0DVWHU�3HQJHORODDQ�-HQLV�3HQJDGXDQ

E� 6\VWHP�)ORZ�3HQJHORODDQ�'DWD�%DJLDQ

6\VWHP� )ORZ�PHQMHODVNDQ� WHQWDQJ� SHQJHORODDQ� GDWD� EDJLDQ� \DQJ� EHUXSD�

FUHDWH�GDWD��XSGDWH�GDWD��GDQ�GHOHWH�GDWD��3URVHV�SHQJHORODDQ�\DQJ�GLODNXNDQ�VDPD�

GHQJDQ�SHQJHORODDQ�SDGD�GDWD�MHQLV�SHQJDGXDQ��



��

*DPEDU���� 6\VWHP�)ORZ 3HQJHORODDQ�GDWD�%DJLDQ

F� 6\VWHP�)ORZ�3HQJHORODDQ�'DWD�3HODQJJDQ

6\VWHP�)ORZ�PHQMHODVNDQ�WHQWDQJ�SHQJHORODDQ�GDWD�3HODQJJDQ�\DQJ�EHUXSD�

FUHDWH�GDWD��XSGDWH�GDWD��GDQ�GHOHWH�GDWD��3URVHV�SHQJHORODDQ�\DQJ�GLODNXNDQ�VDPD�

GHQJDQ�SHQJHORODDQ�SDGD�GDWD�MHQLV�SHQJDGXDQ��



��

*DPEDU���� 6\VWHP�)ORZ 3HQJHORODDQ�GDWD�3HODQJJDQ

G� 6\VWHP�)ORZ�3HQJHORODDQ�'DWD�3HJDZDL

6\VWHP�)ORZ�PHQMHODVNDQ� WHQWDQJ�SHQJHORODDQ�GDWD�3HJDZDL \DQJ�EHUXSD�

FUHDWH�GDWD��XSGDWH�GDWD��GDQ�GHOHWH�GDWD��3URVHV�SHQJHORODDQ�\DQJ�GLODNXNDQ�VDPD�

GHQJDQ�SHQJHORODDQ�SDGD�GDWD�MHQLV�SHQJDGXDQ��



��

*DPEDU���� 6\VWHP�)ORZ 3HQJHORODDQ�GDWD�3HJDZDL

H� 6\VWHP�)ORZ�3HOD\DQDQ�3HQJDGXDQ

6\VWHP�)ORZ�3HOD\DQDQ�3HQJDGXDQ�PHUXSDNDQ�DOXU�GDUL�SURVHV�SHQJDGXDQ�\DQJ�

GLVDPSDLNDQ� ROHK� SHODQJJDQ KLQJJD� SHQJDGXDQ� VDPSDL� SHWXJDV� WHNQLN�� 3URVHV� DZDO�

SHODQJJDQ�KDUXV�PHQJLQSXW�GDWD�NHOXKDQ�SDGD�ZHVEVLWH��6HWHODK�GDWD�NHOXKDQ�GLVDPSDLNDQ�



��

PDND� NHOXKDQ� DNDQ� VDPSDL� SDGD� +XEXQJDQ /DQJJDQDQ�� +XEXQJDQ� /DQJJDQDQ� DNDQ�

PHQJHFHN� DSDNDK� NHOXKDQ� EHUVLIDW� DGPLQLVWUDWLI� DWDX� WHNQLV�� -LND� NHOXKDQ� EHVLIDW�

DGPLQLVWUDWLI� DNDQ� ODQJVXQJ� GLVHOHVDLNDQ� ROHK� KXEXQJDQ� ODQJJDQDQ�� -LND� EHUVLIDW� WHNQLV�

DNDQGLODQMXWNDQ�NHSDGD�SHWXJDV�WHNQLV�

*DPEDU����� 6\VWHP�)ORZ 3HOD\DQDQ�3HQJDGXDQ

I� 6\VWHP�)ORZ�0RQLWRULQJ�/D\DQDQ

6\VWHP� )ORZ�0RQLWRULQJ� /D\DQDQ� PHUXSDNDQ� DOXU� SURVHV� GDUL� NHOXKDQ� GDUL�

+XEXQJDQ�/DQJJDQDQ�GLWHUXVNDQ�NHSDGD�3HWXJDV�7HNQLN��3HWXJDV�7HNQLN�DNDQ�PHQHULPD�

GDWD� NHOXKDQ� GDQ� PHOLKDW� ZDNWX� EDWDV� VXUYHL�� 3HWXJDV� KDUXV� PHQ\XUYHL� NHOXKDQ� GDUL�

SHODQJJDQ�VHEHOXP�EDWDV�VXUYHL�WHUOHZDW�



��

*DPEDU����� 6\VWHP�0RQLWRULQJ�/D\DQDQ

J� 6\VWHP�)ORZ�7LQGDNDQ�3HUEDLNDQ

6\VWHP� )ORZ� 7LQGDNDQ� 3HUEDLNDQ� PHUXSDNDQ� DOXU� SURVHV� \DQJ� WHUMDGL� MLND�

NHOXKDP� SHODQJJDQ� PHPHUOXNDQ� WLQGDNDQ� ODQMXWDQ� GDUL� SHUEDLNDQ�� 7LQGDNDQ� SHUEDLNDQ�

GLODNXNDQ�ROHK�SHWXJDV� WHNQLN��3HWXJDV� WHNQLN�GDSDW�PHQHQWXNDQ�NDSDQ�SHUEDLNDQ�DNDQ�

GLODNXNDQ�GDQ�GDSDW�PHQGRNXPHQWDVLNDQQ\D��6HWHODK�SHUEDLNDQ�GLODNXNDQ�PDND�NHOXKDQ�

GLDQJJDS� WHODK� VHOHVDL�� -LND� NHOXKDQ� VHOHVDL� XVHU� SXQ� PHQGDSDWNDQ� QRWLILNDVL� EDKZD�

NHOXKDQ�\DQJ�GLVDPSDLNDQ�WHODK�VHOHVDL�GLWLQGDN�ODQMXWL�



��

*DPEDU����� 6\VWHP�)ORZ 7LGDNDQ�3HUEDLNDQ

K� 6\VWHP�)ORZ�5HYLHZ�.HSXDVDQ�3HODQJJDQ

6\VWHP�)ORZ�5HYLHZ�.HSXDVDQ�3HODQJJDQ�PHUXSDNDQ� DOXU� SURVHV� NRQVXPHQ�

PHQLODL� NLQHUMD� GDQ� NHSXDVDQ� GDUL� SHQDQJDQDQ� NHOXKDQ� \DQJ� WHODK� GLVDPSDLNDQ ROHK�

SHODQJJDQ�� 5HYLHZ� GLVDPSDLNDQ� NHSDGD� SHWXJDV� WHNQLN� \DQJ� WHODK� PHQ\XUYHL� GDQ�

PHODNXNDQ�SHUEDLNDQ��5HYLHZ�GLODNXNDQ�GHQJDQ�PHPEHUL�ELQWDQJ�NHSDGD�SHWXJDV�WHNQLN��

6HPDNLQ� VHPDNLQ� WLQJJL� QLODL� ELQWDQJ� PDND� VHPDNLQ� EDLN� UHSXWDVL� GDUL� SHWXJDV� WHNQLN�

WHUVHEXW�GDQ�UHSXWDVL�SHWXJDV�WHNQLN�DNDQ�EXUXN�MLND�QLODL�ELQWDQJ�WHUELODQJ�UHQGDK��6HODLQ�

ELQWDQJ��NRQVXPHQ� MXJD�GDSDW�PHPEHULNDQ�SHVDQ�NHSDGD�SHWXJDV� WHNQLN� WHUNDLW�GHQJDQ�

NHSXDVDQ�NLQHUMD�SHWXJDV�WHNQLN�\DQJ�EHUVDQJNXWDQ��



��

*DPEDU����� 6\VWHP�)ORZ 5HYLHZ .HSXDVDQ�3HODQJJDQ

L� 6\VWHP�)ORZ 3HQJDOLKDQ�.HOXKDQ

6\VWHP� )ORZ� 3HQJDOLKDQ� NHOXKDQ� GLODNXNDQ� DQWDUD� SHWXJDV� WHNQLN� GDQ�

NHSDOD�EDJLDQ� WHNQLN��3HQJDOLKDQ�NHOXKDQ�GLODNXNDQ�ROHK�SHWXJDV� WHNQLN� GHQJDQ�

DODVDQ� WHUWHQWX� 3HQJDOLKDQ� NHOXKDQ� DNDQ� WHUMDGL� DSDELOD� NHSDOD� EDJLDQ� WHNQLN�

PHQ\HWXMXL� SHQJDOLKDQ� NHOXKDQ� WHUVHEXW�� $SDELOD� SHQJDOLKDQ� NHOXKDQ� WLGDN�

GLVHWXMXL� ROHK� NHSDOD� EDJLDQ� PDND� NHOXKDQ� DNDQ� WHWDS� PHQMDGL� WDQJJXQJMDZDE�

SHWXJDV�WHNQLN�\DQJ�EHUVDQJNXWDQ��%HULNXW�6\VWHP�IORZ�SHQJDOLKDQ�NHOXKDQ�



��

*DPEDU����� 6\VWHP�)ORZ 3HQJDOLKDQ�.HOXKDQ



��

����� 'DWD�)ORZ�'LDJUDP

'DWD�)ORZ�'LDJUDP� �')'��PHUXSDNDQ� VXDWX�SURVHV� \DQJ�GLEXDW�XQWXN�

PHQJJDPEDUNDQ� GDULPDQD� DVDO� GDWD�� GDQ� NHPDQD� WXMXDQ� GDWD� \DQJ� NHOXDU� GDUL�

VLVWHP�� GLPDQD�GDWD� GLVLPSDQ�� SURVHV� DSD� \DQJ�PHQJKDVLONDQ� GDWD� WHUVHEXW�� GDQ�

LQWHUDNVL�DQWDUD�GDWD�\DQJ�WHUVLPSDQ��GDQ�SURVHV�\DQJ�GLNHQDNDQ�SDGD�GDWD�WHUVHEXW�

�� 'LDJUDP�%HUMHQMDQJ�$SOLNDVL�3HQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ

3DGD� 'LDJUDP� %HUMHQMDQJ� $SOLNDVL� 3HQJHORODDQ� /D\DQDQ� 3HQJDGXDQ�

3HODQJJDQ�PHQMHODVNDQ�WHQWDQJ�SURVHV�DSD�VDMD�\DQJ�DGD�SDGD�$SOLNDVL�SHQJHORODDQ�

OD\DQDQ�SHQJDGXDQ� 'LDJUDP�EHUMHQMDQJ� DSOLNDVL� LQL� GLPXODL�GDUL� OHYHO� � KLQJJD�

OHYHO� ��� *DPEDU� ���� PHUXSDNDQ GLDJUDP� EHUMHQMDQJ� OHYHO� �� GDUL $SOLNDVL

SHQJHORODDQ� OD\DQDQ� SHQJDGXDQ� 3'$0�.DEXSDWHQ�0RMRNHUWR� \DQJ PHPLOLNL� ��

SURVHV� \DLWX�� 0HQJHOROD� GDWD� PDVWHU�� 0HQJHOROD� GDWD� WUDQVDNVL� GDQ� PHQJHOROD�

ODSRUDQ�

*DPEDU����� 'LDJUDP�%HUMHQMDQJ�$SOLNDVL 3HQJHORODDQ�3HQJDGXDQ�3HODQJJDQ
/HYHO��

�� 'LDJUDP�%HUMHQMDQJ�$SOLNDVL�3HQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ�

3HQJHORODDQ�0DVWHU

*DPEDU� ���� PHUXSDNDQ� GLDJUDP� EHUMHQMDQJ� OHYHO� �� GDUL� DSOLNDVL�

SHQJHORODDQ� OD\DQDQ� SHODQJJDQ� 3'$0� .DEXSDWHQ� 0RMRNHUWR�� 3DGD� OHYHO� LQL�

GLMHODVNDQ�GDWD�DSD�VDMD�\DQJ�GLEWXKNDQ�SDGD�SURVHV�PHQJHOROD�GDWD�PDVWHU��'DWD�



��

PDVWHU� \DQJ� GLNHOROD� \DLWX��0DVWHU� 3HODQJJDQ��0DVWHU� -HQLV� 3HQJDGXDQ��0DVWHU�

%DJLDQ��GDQ�0DVWHU�3HJDZDL��

*DPEDU����� 'LDJUDP�%HUMHQMDQJ�$SLNDVL�3HQJHORODDQ�3HQJDGXDQ�3HODQJJDQ�
/HYHO��

�� 'LDJUDP�%HUMHQMDQJ�$SOLNDVL�3HQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ�

PHQJHOROD�GDWD�WUDQVDNVL

*DPEDU� ���� PHUXSDNDQ� GLDJUDP� EHUMHQMDQJ� OHYHO� �� GDUL� DSOLNDVL�

SHQJHORODDQ� OD\DQDQ� SHODQJJDQ� 3'$0� .DEXSDWHQ� 0RMRNHUWR�� 3DGD� OHYHO� LQL�

GLMHODVNDQ�GDWD�DSD�VDMD�\DQJ�GLEWXKNDQ�SDGD�SURVHV�PHQJHOROD�GDWD�WUDQVDNVL��'DWD�

WUDQVDNVL� \DQJ� GLNHOROD� \DLWX�� ,QSXW� GDWD� NHOXKDQ�� 3HQHQWXDQ� 6XUYHL� /DSDQJDQ���

0RQLWRULQJ� /D\DQDQ�� 3HQJDOLKDQ� 7XJDV� 3HWXJDV� 7HNQLN�� 7LQGDNDQ� SHUEDLNDQ��

5HYLHZ�.HSXDVDQ�3HODQJJDQ�

*DPEDU����� 'LDJUDP�%HUMHQMDQJ�$SLNDVL�3HQJHORODDQ�3HQJDGXDQ�3HODQJJDQ�
/HYHO��

�� 'LDJUDP�%HUMHQMDQJ�$SOLNDVL�3HQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ�

PHQJHOROD�ODSRUDQ



��

*DPEDU� ���� PHUXSDNDQ� GLDJUDP� EHUMHQMDQJ� OHYHO� � GDUL� DSOLNDVL�

SHQJHORODDQ� OD\DQDQ� SHODQJJDQ� 3'$0� .DEXSDWHQ� 0RMRNHUWR�� 3DGD� OHYHO� LQL�

GLMHODVNDQ� GDWD� DSD� VDMD� \DQJ� GLEWXKNDQ� SDGD� SURVHV� PHQJHOROD� ODSRUDQ�� 'DWD�

ODSRUDQ \DQJ� GLNHOROD� \DLWX�� /DSRUDQ� MHQLV� SHQJDGXDQ� WHUEDQ\DN�� /DSRUDQ�

SHQJDGXDQ�SHU�SHULRGH��/DSRUDQ�NHWHSDWDQ�ZDNWX�VXUYHL��/DSRUDQ�UDWLQJ�SHWXJDV�

*DPEDU����� 'LDJUDP�%HUMHQMDQJ�$SLNDVL�3HQJHORODDQ�3HQJDGXDQ�3HODQJJDQ�
/HYHO��

�� &RQWH[W�'LDJUDP $SOLNDVL�3HQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ

&RQWH[W�'LDJUDP DGDODK� VHEXDK�JDPEDUDQ�EDWDVDQ� VLVWHP�GHQJDQ�HQWLWDV�

\DQJ� EHULQWHUDNVL� GHQJDQQ\D�� 3DGD� DSOLNDVL� 3HOD\DQDQ� 3HQJDGXDQ� SDGD� 3'$0�

.DEXSDWHQ�0RMRNHUWR�LQL�WHUGDSDW�� HQWLWDV�\DLWX�NHSDOD�EDJLDQ�WHNQLN��KXEXQJDQ�

ODQJJDQDQ�� SHODQJJDQ�� GDQ� SHWXJDV� WHNQLN�� 3DQDK� PHQXMX� SURVHV� PHQMHODVNDQ

EDKZD� GDWD GLLQSXW� ROHK� HQWLWDV \DQJ� EHUVDQJNXWDQ�� 3DQDK� PHQXMX� HQWLWDV�

PHUXSDNDQ�GDWD�\DQJ�GLWDPSLONDQ�ROHK�V\VWHP�NHSDGD�HQWLWDV��6DODK�VDWX�FRQWRK�

DGDODK�GDWD�SHUEDLNDQ�SDGD�KXEXQJDQ�DQWDUD�SHODQJJDQ�GDQ�VLVWHP�GLJDPEDUNDQ�

GHQJDQ�SDQDK�PHQXMX�SHODQJJDQ��DUWLQ\D�GDWD�SHUEDLNDQ�GLWDPSLONDQ�GDUL�VLVWHP�

NHSDGD�SHODQJJDQ� 6HEDOLNQ\D�VHSHUWL�SDGD�SHUEDLNDQ�SDGD�SHWXJDV�WHNQLN��'DWD�GDQ�

VLVWHP�GLKXEXQJNDQ�ROHK�SDQDK�\DQJ�PHQJDUDK�NH�VLVWHP�\DQJ�DUWLQ\D�GDWD�GDWD�

GLLQSXWNDQ�ROHK�SHWXJDV�WHNQLN�NHGDODP�VLVWHP�



��

*DPEDU����� &RQWH[W�'LDJUDP

�� ')'�/HYHO���3HQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ

')'�/HYHO���SHQJHORODDQ�/D\DQDQ�3HQJDGXDQ�3HODQJJDQ�GLMHODVNDQ�SDGD�

*DPEDU� ���� \DQJ PHQJJDPEDUNDQ� WHQWDQJ� DOXU� GDWD� SDGD� DSOLNDVL� OD\DQDQ�

SHQJDGXDQ 3'$0�.DEDSXWHQ�0RMRNHUWR�� 'LJDUDP� LQL� PHUXSDNDQ� WXUXQDQ� GDUL�

FRQWH[W� GLDJUDP VHKLQJJD� GLDJUDP� LQL� PHQMHODVNDQ� OHELK� GHWDLO� GDUL� FRQWH[W�

GLDJUDP�� 7HUGDSDW� �� SURVHV� \DLWX� SURVHV PHQJHOROD� GDWD� PDVWHU�� PHQJHOROD�

WUDQVDNVL��GDQ�PHQJHOROD� ODSRUDQ��7HUGDSDW���HQWLWDV�SDGD�')'� OHYHO��� LQL \DLWX�

SHODQJJDQ��SHWXJDV�WHNQLN��KXEXQJDQ�ODQJJDQDQ��GDQ�NHSDD�EDJLDQ�WHNQLN��6HSHUWL�

SDGD�FRQWH[W�GLDJUDP� SDQDK�PHQXMX�SURVHV�PHQMHODVNDQ EDKZD�GDWD GLLQSXW�ROHK�

HQWLWDV \DQJ�EHUVDQJNXWDQ��3DQDK�PHQXMX�HQWLWDV�PHUXSDNDQ�GDWD�\DQJ�GLWDPSLONDQ�

ROHK�V\VWHP�NHSDGD�HQWLWDV



��

*DPEDU����� ')'�/HYHO� �

��



��

�� ')'�/HYHO���0HQJHOROD�'DWD�0DVWHU

')'�/HYHO���PHUXSDNDQ�ULQFLDQ�GDUL�')'�/HYHO����*DPEDU����� PHUXSDNDQ�

ULQFLDQ� GDUL� VDODK� VDWX� SURVHV� SDGD� ')'� /HYHO� �� \DLWX� PHQJRODK� GDWD� PDVWHU��

7HUGDSDW���GDWD�PDVWHU�\DLWX�GDWD�PDVWHU�EDJLDQ��GDWD�PDVWHU�WLSH�SHQJDGXDQ��GDWD�

PDVWHU�SHODQJJDQ��GDQ�GDWD�PDVWHU�SHJDZDL��3DGD�')'�LQL�WHUGDSDW���(QWLW\�\DLWX�

+XEXQJDQ�/DQJJDQDQ�GDQ�.HSDOD�%DJLDQ�7HNQLN��

*DPEDU����� ')'�/HYHO���0HQJHOROD�'DWD�0DVWHU

�� ')'�/HYHO���0HQJHOROD�7UDQVDNVL

3DGD� *DPEDU� ���� PHUXSDNDQ� ULQFLDQ� GDUL� VDODK� VDWX� SURVHV� SDGD� ')'�

/HYHO���\DLWX�PHQJRODK� WUDQVDNVL��7HUGDSDW�� WUDQVDNVL \DLWX ,QSXW�GDWD�NHOXKDQ��

PRQLWRULQJ� OD\DQDQ�� SHQJDOLKDQ� WXJDV� SHWXJDV� WHNQLN�� 7LQGDNDQ� SHUEDLNDQ�� GDQ�

UHYLHZ� NHSXDVDQ� SHODQJJDQ�� 3DGD� ')'� LQL� WHUGDSDW� � (QWLW\� \DLWX� +XEXQJDQ�

/DQJJDQDQ�GDQ�.HSDOD�%DJLDQ�7HNQLN��3HODQJJDQ�GDQ�3HWXJDV�7HNQLN��'DWD�VWRUH�

\DQJ�GLEXWXKNDQ�SDGD�SURVHV�LQL�DGD����3DGD�SURVHV�LQL�VHPXD�GDWD�\DQJ�DGD�SDGD�

VLVWHP�GLJDPEDUNDQ� VHSHUWL� GDWD� SHODQJJDQ�� GDWD� NHOXKDQ�� GDWD� EDJLDQ�� GDWD� WLSH�

SHQJDGXDQ��GDWD�VXUYHL��GDWD�SHJDZDL��GDWD�SHQJDOLKDQ�WXJDV��GDWD�SHUEDLNDQ��GDQ�

GDWD UHYLHZ�



��

*DPEDU����� ')'�/HYHO���0HQJHOROD�7UDQVDNVL

�� ')'�/HYHO���0HQJHOROD�/DSRUDQ

3DGD� *DPEDU� ���� PHUXSDNDQ� ULQFLDQ� GDUL� VDODK� VDWX� SURVHV� SDGD� ')'�

/HYHO���\DLWX�PHQJRODK�ODSRUDQ��7HUGDSDW���/DSRUDQ�GDQ���(QWLW\�\DQJ�ELVD�GLOLKDW�

SDGD�JDPEDU�GLEDZDK�LQL�

*DPEDU����� /HYHO���0HQJHOROD�7UDQVDNVL



��

����� (5'��(QWLW\�5HODWLRQVKLS�'LDJUDP�

(QWLW\� 5HODWLRQVKLS� 'LDJUDP �(5'�� PHUXSDNDQ� GLDJUDP� \DQJ�

PHQJJDPEDUNDQ�GDWD�VHEDJDL�HQWLWDV��UHODVL��GDQ�DWWULEXWH�GDUL�GDWDEDVH \DQJ�DNDQ�

GLUDQFDQJ��7HUGDSDW���GDWD�PRGHO SDGD�(QWLW\�5HODWLRQVKLS�'LDJUDP �(5'��\DLWX�

&RQVHSWXDO�'DWD�0RGHO �&'0��\DQJ�QDQWLQ\D�DNDQ�GL�JHQHUDWH�PHQMDGL �3'0���

D� &RQVHSWXDO�'DWD�0RGHO �&'0�

&RQVHSWXDO�'DWD�0RGHO� �&'0��PHUXSDNDQ�PRGHO�\DQJ�PHQJJDPEDUNDQ�

NRQVHS� EDVLV� GDWD� GDUL�GDWDEDVH VLVWHP��%HULNXW� DGDODK�&RQVHSWXDO�'DWD�

0RGHO� �&'0�� SDGD� DSOLNDVL� SHQJHORODDQ� SHQJDGXDQ� SDGD� 3'$0�

.DEXSDWHQ�0RMRNHUWR�

*DPEDU����� &'0

E� 3K\VLFDO�'DWD�0RGHO��3'0�

3K\VLFDO� 'DWD� 0RGHO �3'0�� PHUXSDNDQ� PRGHO� \DQJ� PHQJJDPEDUNDQ�

ILVLNDO�EDVLV�GDWD�GDUL�GDWDEDVH VLVWHP��%HULNXW�DGDODK�3K\VLFDO�'DWD�0RGHO�

�3'0�� SDGD� DSOLNDVL� SHQJHORODDQ� SHQJDGXDQ� SDGD� 3'$0� .DEXSDWHQ�

0RMRNHUWR�



��

*DPEDU����� 3'0

����� 6WUXNWXU�7DEHO

3DGD�DSOLNDVL�SHQJHORODDQ�SHQJDGXDQ�SDGD�3'$0�.DEXSDWHQ�0RMRNHUWR�

WHUGDSDW� EHEHUDSD� WDEHO�� %HULNXW� DGDODK� VWUXNWXU� WDEHO� SDGD� 3'$0� .DEXSDWQ�

0RMRNHUWR�

D� 7DEHO�3HODQJJDQ

3ULPDU\�.H\ � QRBSHODQJJDQ

)RUHLJQ�.H\ � �

)XQJVL � 0HQ\LPSDQ�GDWD�SHODQJJDQ

7DEHO����� 7DEHO�3HODQJJDQ

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

1RBSHODQJJDQ ,QW � 3ULPDU\�.H\

1DPDBSHODQJJDQ 9DUFKDU� ��� �

$ODPDW� 9DUFKDU ��� �

7HOHSRQ� 9DUFKDU �� �



��

E� 7DEHO�%DJLDQ

3ULPDU\�.H\ � LGBEDJLDQ

)RUHLJQ�.H\ � �

)XQJVL � 0HQ\LPSDQ�GDWD�EDJLDQ

7DEHO����� 7DEHO�%DJLDQ

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBEDJLDQ ,QW � 3ULPDU\�.H\

1DPDBEDJLDQ� 9DUFKDU �� �

F� 7DEHO�3HJDZDL

3ULPDU\�.H\ � QLN�

)RUHLJQ�.H\ � LGBEDJLDQ�

)XQJVL � 0HQ\LPSDQ�GDWD�SHJDZDL

7DEHO����� 7DEHO�3HJDZDL

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

1LN� ,QW� � 3ULPDU\�.H\

,GBEDJLDQ� ,QW� � )RUHLJQ .H\

1DPDBSHJDZDL 9DUFKDU� �� �

7HOHSRQ 9DUFKDU� �� �

3DVVZRUG 9DUFKDU �� �

G� 7DEHO�WLSH�SHQJDGXDQ

3ULPDU\�.H\ � LGBWLSH

)RUHLJQ�.H\ � �

)XQJVL � 0HQ\LPSDQ�GDWD�WLSH�SHQJDGXDQ



��

7DEHO����� 7DEHO�WLSH�SHQJDGXDQ

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBWLSH� ,QW� � 3ULPDU\�.H\

1DPDBWLSH 9DUFKDU� �� �

H� 7DEHO�DOLK

3ULPDU\�.H\ � LGBDOLK

)RUHLJQ�.H\ � QLN��LGBNHOXKDQ��LGBEDJLDQ

)XQJVL � 0HQ\LPSDQ�GDWD�DOLK

7DEHO����� 7DEHO�DOLK

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBDOLK ,QW� � 3ULPDU\�.H\

1LN� ,QW � )RUHLJQ .H\

,GBNHOXKDQ ,QW � )RUHLJQ .H\

,GBEDJLDQ ,QW � )RUHLJQ .H\

$OLKBNHSDGD 9DUFKDU �� �

I� 7DEHO�NHOXKDQ

3ULPDU\�.H\ � LGBNHOXKDQ

)RUHLJQ�.H\ � QRBSHODQJJDQ�� QLN�� LGBEDJLDQ�� LGBVXUYHL�� LGBWLSH��

LGBSHUEDLNDQ

)XQJVL � 0HQ\LPSDQ�GDWD�NHOXKDQ

7DEHO����� 7DEHO�.HOXKDQ

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBNHOXKDQ ,QW� � 3ULPDU\�.H\

1RBSHODQJJDQ ,QW� � )RUHLJQ .H\

1LN� ,QW� � )RUHLJQ .H\

,GBEDJLDQ ,QW� � )RUHLJQ .H\

,GBVXUYHL ,QW� � )RUHLJQ .H\



��

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBWLSH ,QW� � )RUHLJQ .H\

,GBSHUEDLNDQ ,QW� � )RUHLJQ .H\

,VLBNHOXKDQ 9DUFKDU ���� �

%DODVDQBNHOXKDQ 9DUFKDU ���� �

VWDWXV 9DUFKDU �� �

IRWR 9DUFKDU� �� �

J� 7DEHO�VXUYHL

3ULPDU\�.H\ � LGBVXUYHL

)RUHLJQ�.H\ � LGBNHOXKDQ

)XQJVL ��0HQ\LPSDQ�GDWD�VXUYHL

7DEHO����� 7DEHO�VXUYHL

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBVXUYHL ,QW � 3ULPDU\�.H\

,GBNHOXKDQ ,QW� � )RUHLJQ .H\

'HVNULSVLBVXUYHL 9DUFKDU� ��� �

7DQJJDOBVXUYHLBVLVWHP 'DWH� � �

7DQJJDOBVXUYHLBDNWXDO 'DWH � �

VWDWXV 9DUFKDU� �� �

K� 7DEHO�SHUEDLNDQ

3ULPDU\�.H\ � LGBSHUEDLNDQ

)RUHLJQ�.H\ � LGBNHOXKDQ

)XQJVL � 0HQ\LPSDQ�GDWD�SHUEDLNDQ

7DEHO����� 7DEHO�.HOXKDQ /DQMXWDQ



��

7DEHO����� 7DEHO�SHUEDLNDQ

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBSHUEDLNDQ ,QW � 3ULPDU\�.H\

,GBNHOXKDQ ,QW� � )RUHLJQ .H\

'HVNUSVLBSHUEDLNDQ 9DUFKDU� ��� �

7DQJJDOBSHUEDLNDQ 'DWH � �

6WDWXV 9DUFKDU �� �

M� 7DEHO�5HYLHZ

3ULPDU\�.H\ ��LGBUHYLHZ

)RUHLJQ�.H\ ��LGBNHOXKDQ

)XQJVL ��0HQ\LPSDQ�GDWD�5HYLHZ

7DEHO����� 7DEHO�5HYLHZ

)LHOG 7\SH�'DWD /HQJWK .HWHUDQJDQ

,GBSHUEDLNDQ ,QW � 3ULPDU\�.H\

,GBNHOXKDQ ,QW� � )RUHLJQ .H\

'HVNUSVLBSHUEDLNDQ 9DUFKDU� ��� �

7DQJJDOBSHUEDLNDQ 'DWH � �

6WDWXV 9DUFKDU �� �

����� 'HVDLQ�,QSXW�2XWSXW

'HVDLQ� LQSXW� RXWSXW�PHUXSDNDQ� JDPEDUDQ� UDQFDQJDQ� GHVDLQ� DQWDUPXND�

DSOLNDVL� \DQJ� DNDQ� GLEDQJXQ�� %HULNXW� DGDODK� WDPSLODQ� DQWDUPXND� DSOLNDVL�

SHQJHORODDQ�SHQJDGXDQ�SDGD�3'$0�.DEXSDWHQ�0RMRNHUWR�

�� 3HODQJJDQ

D� /RJLQ



��

/RJLQ� SDGD� SHODQJJDQ� GLSHUOXNDQ� QR� SHODQJJDQ�� 6HKLQJJD� MLND� EXNDQ�

SHODQJJDQ�3'$0�.DEXSDWHQ�0RMRNHUWR�WLGDN�ELVD�PHQ\DPSDLNDQ�NHOXKDQ�

*DPEDU����� /RJLQ�3HODQJJDQ

E� )RUPXOLU�3HQJDGXDQ

6HWHODK� SHODQJJDQ� EHUKDVLO� ORJLQ��PDND� SHODQJJDQ� GDSDW�PHQJLQSXW� GDWD�

NHOXKDQ�SDGD�WRPERO�IRUPXOL�NHOXKDQ�

*DPEDU����� IRUPXOLU�SHQJDGXDQ�SHODQJJDQ



��

F� 0RQLWRULQJ�3HQJDGXDQ

0RQLWRULQJ�NHOXKDQ�PHUXSDNDQ�GDVKERDUG�GDUL�SHODQJJDQ��GLVLQL�SHODQJJDQ�

GDSDW�PHPRQLWRULQJ�NHOXKDQQ\D��%HULNXW�DGDODK�ILWXU�NHOXKDQ�EDUX�

*DPEDU����� 0RQLWRULQJ�SHQJDGXDQ

'LEDZDK�LQL�DGDODK�WDPSLODQ�WDEHO�SHQJDGXDQ�EDUX

*DPEDU����� 7DEHO�SHQJDGXDQ�EDUX



��

%HULNXWQ\D�DGDODK� ILWXU� WHODK�VXUYHL��)LWXU� LQL�EHUIXQJVL�DSDELOD�NHOXKDQ�

WHODK�GLEDODV�ROHK�SLKDN�3'$0�GDQ�ZDNWX�VXUYHL�WHODK�NHOXDU�

*DPEDU����� 7HODK�6XUYHL

'LEDZDK�LQL�DGDODK�WDPSLODQ�WDEHO GDODP�SURVHV

*DPEDU����� 'DODP�3URVHV



��

)LWXU�GDODP�SHUEDLNDQ�EHUIXQJVL�VHEDJDL�LQIRUPDVL�EDKZD�SHQJDGXDQ�

SHUOX�GLODNXNDQ�WLQGDNDQ�SHUEDLNDQ�

*DPEDU����� 'DODP�3HUEDLNDQ

%HULNXW�DGDODK�WDEHO�SHUEDLNDQ

*DPEDU����� 7DEHO�3HUEDLNDQ



��

)LWXU�NHOXKDQ�VHOHVDL�EHUIXQJVL�XQWXN�LQIRUPDVL�NHOXKDQ��\DQJ�WHODK�VHOHVDL

*DPEDU����� )LWXU�NHOXKDQ�VHOHVDL

%HULNXW�DGDODK�WDEHO�SHUEDLNDQ

*DPEDU����� 7DEHO�3HUEDLNDQ



��

5HYLHZ�SHWXJDV�GLJXQDNDQ�XQWXN�PHQLODL�NLQHUMD�SHWXJDV

*DPEDU����� 5HYLHZ�3HWXJDV

�� +XEXQJDQ�/DQJJDQDQ

D� /RJLQ

/RJLQ�+XEXQJDQ�/DQJJDQD�PHPHUOXNDQ�1,.�GDQ�3DVVZRUG

*DPEDU����� /RJLQ�+XEXQJDQ�/DQJJDQDQ



��

E� 'DVKERDUG

'DVKERUDG�+XEXQJDQ�MXJD�KDPSLU�VDPD�GHQJDQ�NRQVXPHQ��WHUGDSDW���

ZLGJHW�\DLWX�.HOXKDQ�%DUX��7HODK�6XUYHL��3HUEDLNDQ��.HOXKDQ�6HOHVDL�

*DPEDU����� 'DVKERDUG�+XEXQJDQ�/DQJJDQDQ

/LKDW�GHWDLO�DNDQ�PHPXQFXONDQ�PRGDO�\DQJ�EHULVL�GDWD�GHWDLO�NHOXKDQ

*DPEDU����� 0RGDO�GHWDLO�SHQJDGXDQ



��

7HODK�VXUYHL�EHUIXQJVL�XQWXN�PHOLKDW�LQIRUPDVL�NHOXKDQ�\DQJ�WHODK�GL�VXUYHL

*DPEDU����� 7HODK�6XUYHL�+XEXQJDQ�/DQJJDQDQ

*DPEDU����� 'HWDLO�WHODK�GLVXUYHL�KXEXQJDQ�ODQJJDQDQ



��

*DPEDU����� 3HUEDLNDQ�+XEXQJDQ�/DQJJDQDQ

*DPEDU����� .HOXKDQ�6HOHVDL�+XEXQJDQ�/DQJJDQDQ



��

*DPEDU����� )RUPXOLU�.HOXKDQ�+XEXQJDQ�/DQJJDQDQ

F� ,QSXW�'DWD�.RQVXPHQ

*DPEDU����� 'DWD�NRQVXPHQ�KXEXQJDQ�/DQJJDQDQ



��

G� /DSRUDQ�.HOXKDQ

*DPEDU����� ODSRUDQ�NHOXKDQ�KXEXQJDQ�ODQJJDQDQ

�� .HSDOD�%DJLDQ�7HNQLN

D� /RJLQ

*DPEDU����� /RJLQ�NHSDOD�EDJLDQ�WHNQLN



��

E� 'DVKERDUG

*DPEDU����� .HOXKDQ�EDUX�NHSDOD�EDJLDQ�WHNQLN

*DPEDU����� 7HODK�6XUYHL�NHSDOD�EDJLDQ�WHNQLN



��

*DPEDU����� SHUEDLNDQ�NHSDOD�EDJLDQ

*DPEDU����� NHOXKDQ�VHOHVDL�NHSDOD�EDJLDQ



��

F� ,QSXW�'DWD�6WDII

*DPEDU����� ,QSXW�3HJDZDL�.HSDOD�EDJLDQ

G� /DSRUDQ�.HOXKDQ

*DPEDU����� /DSRUDQ�.HOXKDQ�SHWXJDV�WHNQLN



��

�� 3HWXJDV�7HNQLN
D� /RJLQ�

*DPEDU����� 'DVKERDUG�SHWXJDV�WHNQLN

E� 'DVKERDUG

*DPEDU����� .HOXKDQ�EDUX�SHWXJDV�WHNQLN



��

*DPEDU����� 7HODK�VXUYHL�SHWXJDV�WHNQLN

*DPEDU����� 3HUEDLNDQ�SHWXJDV�WHNQLN



��

*DPEDU����� NHOXKDQ�VHOHVDL�SHWXJDV�WHNQLN

����� 3HUDQFDQJDQ�3HQJXMLDQ

3HUDQFDQJDQ� 3HQJXMLDQ� PHUXSDNDQ� UDQFDQJDQ� EHUXSD� GDIWDU� WHVWLQJ�

DSOLNDVL�\DQJ�EHUIXQJVL�XQWXN�PHPDVWLNDQ�MLND�DSOLNDVL�\DQJ�WHODK�GLEDQJXQ�VXGDK�

VHVXDL� GHQJDQ� NHEXWXKDQ� \DQJ� GLWXMX�� 3HUDQFDQJDQ� 3HQJXMLDQ� DSOLNDVL� LQL�

PHQJJXQDNDQ�PHWRGH�WHVWLQJ�EODFNER[��%HULNXW�DGDODK�SHUDQFDQJDQ�XML�FRED�SDGD�

DSOLNDVL�SHQJHORODDQ�SHQJDGXDQ�

D� 6\VWHP�7HVWLQJ

�� 5DQFDQJDQ�8ML�&RED�/RJLQ

5DQFDQJDQ�XML�FRED�LQL�GLODNXNDQ�WHUKDGDS�YDOLGDVL�DNVHV�NHSDGD�SHQJJXQD�

EDLN�SHODQJJDQ�PDXSXQ�SHJDZDL� 8ML�FRED�LQL�GLODNXNDQ�VDDW�SHQJJXQD�PHQHNDQ�

WRPERO�ORJLQ



��

7DEHO����� 'DWD�'HVDLQ�8ML�&RED�/RJLQ 3HODQJJDQ

1R�UHNHQLQJ�DLU 1DPD $ODPDW 7HOHSRQ

���������� $QGUHDQ�'ZL�$ 3HUXP�2PDK�0RMRUHMR�

%ORN�$��

������������

���������� 0XKDPPDG�

,VPDLO

0RMRMHMHU�����

3HVDQJJUDKDQ

������������

���������� -DPLDWXQ .HSXWUDQ�����.XWRUHMR ������������

7DEHO����� 'DWD�'HVDLQ�8ML�&RED�/RJLQ�3HJDZDL

1,. 1DPD ,GBEDJLDQ 7HOHSRQ 3DVVZRUG

����� 1LWD�,QGULDQL � � H���I�IFI��G���I�EE���FD����D��I

����� 0LVEDKXO�0XQLU � � �IE��GD�H��H��E��F�I����IH���D�F

����� ,UZDQM�-D\D � ������������ ��FIFG�I�E����IHEIE��FE���������

����� +DQGRNR � ������������ ���FFE�HHD�D���F�F��D�����I��H�E

��



��

7DEHO����� 5DQFDQJDQ�8ML�&RED�/RJLQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� &HN�ORJLQ�GHQJDQ�
GDWD�\DQJ�YDOLG

3HODQJJDQ��1,.
3HJDZDL�
8VHUQDPH GDQ�
3DVVZRUG�\DQJ�
VDODK

%HUKDVLO�ORJLQ GDQ�PDVXN�
SDGD�KDODPDQ�XWDPD

� &HN�ORJLQ�GHQJDQ�
GDWD�\DQJ�WLGDN�
YDOLG

3HODQJJDQ��1,.
3HJDZDL�
8VHUQDPH GDQ�
3DVVZRUG�\DQJ�
VDODK

1RWLILNDVL�EDKZD�ORJLQ
JDJDO

�� 5DQFDQJDQ�8ML�&RED�'DWD�0DVWHU %DJLDQ

5DQFDQJDQ� XML� FRED� GDWD� PDVWHU EDJLDQ� DNDQ� PHQJXML� SHQJHORODDQ GDWD�

PDVWHU�EDJLDQ \DQJ�WHUMDGL�SDGD�VLVWHP��

7DEHO����� 'DWD�'HVDLQ�8ML�&RED 0DVWHU�%DJLDQ

,GBEDJLDQ 1DPDBEDJLDQ

� +XEXQJDQ�/DQJJDQDQ

� .HSDOD�%DJLDQ�7HNQLN

� 3HWXJDV�7HNQLN

7DEHO����� 5DQFDQJDQ�8ML�&RED�0DVWHU�%DJLDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�EDJLDQ�
WHULVL

'DWD�EDJLDQ %HUKDVLO�PHQDPEDKNDQ�
GDWD�EDJLDQ

� 3URVHV�HGLW�GHQJDQ�
EDJLDQ�\DQJ�WHODK�
DGD

'DWD�EDJLDQ %HUKDVLO�PHQJXEDK�GDWD�
EDJLDQ

� 3URVHV�KDSXV�
GHQJDQ�EDJLDQ�
\DQJ�DGD

'DWD�EDJLDQ %HUKDVLO�PHQJKDSXV�GDWD�
EDJLDQ



��

�� 5DQFDQJDQ�8ML�&RED�'DWD�0DVWHU�7LSH�3HQJDGXDQ

5DQFDQJDQ� XML� FRED� GDWD� PDVWHU� EDJLDQ� DNDQ� PHQJXML� SHQJHORODDQ GDWD�

PDVWHU�WLSH�SHQJDGXDQ \DQJ�WHUMDGL�SDGD�VLVWHP��

7DEHO����� 'DWD�'HVDLQ�8ML�&RED�0DVWHU�7LSH�3HQJDGXDQ

,GBWLSH 1DPDBWLSH

� .HPDFHWDQ�DOLUDQ�DLU

� .HERFRUDQ�.HUXVDNDQ�3LSD

� .HNHOLUXDQ�5HNHQLJ

� 3HQXWXSDQ�6HPHQWDUD

7DEHO����� 5DQFDQJDQ�8ML�&DED�0DVWHU�7LSH�3HQJDGXDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�WLSH�
SHQJDGXDQ WHULVL

'DWD�WLSH�
SHQJDGXDQ

%HUKDVLO�PHQDPEDKNDQ�
GDWD�WLSH�SHQJDGXDQ

� 3URVHV�HGLW�GHQJDQ�
GDWD�WLSH�
SHQJDGXDQ�\DQJ�
WHODK�DGD

'DWD�WLSH�
SHQJDGXDQ

%HUKDVLO�PHQJXEDK�GDWD�
WLSH�SHQJDGXDQ

� 3URVHV�KDSXV�
GHQJDQ�GDWD�WLSH�
SHQJDGXDQ�\DQJ�
DGD

'DWD�WLSH�
SHQJDGXDQ

%HUKDVLO�PHQJKDSXV�GDWD
WLSH�SHQJDGXDQ

�� 5DQFDQJDQ�8ML�&RED�0DVWHU�3HODQJJDQ

5DQFDQJDQ� 8ML� &RED� 0DVWHU� 3HODQJJDQ� DNDQ� PHQJXML� SHQJHORODDQ GDWD�

PDVWHU� SHODQJJDQ� \DQJ� WHUMDGL� SDGD� VLVWHP�� 'DWD� \DQJ� GLJXQDNDQ� VDPD� VHSHUWL�

UDQFDQJDQ�XML�FRED�ORJLQ��'DWD�\DQJ�GLJXQDNDQ�GDODP�UDQFDQJDQ�XML�FRED�PDVWHU�

SHODQJJDQ� LQL� GDSDW� GLOLKDW� SDGD� 7DEHO� ������ %HULNXW� DNDQ� ODQJVXQJ� GLMHODVNDQ�

UDQFDQJDQ�VNHQDULR�WHVW�FDVH�\DQJ�DNDQ�GLODNXNDQ�



��

7DEHO����� 5DQFDQJDQ�8ML�&DED�0DVWHU�3HODQJJDQ

6FHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�
SHODQJJDQ

'DWD�SHODQJJDQ %HUKDVLO�PHQDPEDK GDWD�
SHODQJJDQ

� 3URVHV�HGLW�GHQJDQ�
GDWD�SHODQJJDQ�
\DQJ�WHODK�DGD

'DWD�SHODQJJDQ %HUKDVLO�PHQJXEDK GDWD�
SHODQJJDQ

� 3URVHV�KDSXV�
GHQJDQ�GDWD�
SHODQJJDQ�\DQJ�DGD

'DWD�SHODQJJDQ %HUKDVLO�PHQJKDSXV�GDWD�
SHODQJJDQ

�� 5DQFDQJDQ�8ML�&RED�0DVWHU�3HJDZDL

5DQFDQJDQ�8ML�&RED�0DVWHU�3HJDZDL DNDQ�PHQJXML�SHQJHORODDQ GDWD�PDVWHU�

SHJDZDL \DQJ�WHUMDGL�SDGD�VLVWHP��'DWD�\DQJ�GLJXQDNDQ�VDPD�VHSHUWL�UDQFDQJDQ�XML�

FRED� ORJLQ��'DWD� \DQJ� GLJXQDNDQ� GDODP� UDQFDQJDQ� XML� FRED�PDVWHU� SHJDZDL LQL�

GDSDW�GLOLKDW�SDGD�7DEHO�������%HULNXW�DNDQ�ODQJVXQJ�GLMHODVNDQ�UDQFDQJDQ�VNHQDULR�

WHVW�FDVH�\DQJ�DNDQ�GLODNXNDQ�

7DEHO����� 5DQFDQJDQ�8ML�&RED�0DVWHU�3HJDZDL

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�
SHJDZDL

'DWD�SHJDZDL %HUKDVLO�PHQDPEDK�GDWD�
SHJDZDL

� 3URVHV�HGLW�GHQJDQ�
GDWD�SHJDZDL�\DQJ�
WHODK�DGD

'DWD�SHJDZDL %HUKDVLO�PHQJXEDK�GDWD�
SHODQJJDQ

� 3URVHV�KDSXV�
GHQJDQ�GDWD�
SHJDZDL�\DQJ�DGD

'DWD�SHJDZDL %HUKDVLO�PHQJKDSXV�GDWD�
SHODQJJDQ



��

�� 5DQFDQJDQ�8ML�&RED�0HQJDMXNDQ�SHQJDGXDQ

5DQFDQJDQ� 8ML� &RED� 0HQJDMXNDQ� SHQJDMXDQ� EHULVL� WHQWDQJ� VNHQDULR� XML�

FRED� SHODQJJDQ� GDQ� KXEXQJDQ� ODQJJDQDQ� PHPDVXNNDQ� NHOXKDQ�� +XEXQJDQ�

ODQJJDQDQ�ELVD�PHQJDMXNDQ�NHOXKDQ�NDUHQD�KXEXQJDQ�ODQJJDQDQ�EHUDGD�SDGD�ORNHW�

SHQJDGXDQ��

7DEHO����� 5DQFDQJDQ�8ML�&RED�0HQJDMXDQ�3HQJDGXDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

.RQVXPHQ
� 3URVHV�PHQJLVL�

IRUP�SHQJDGXDQ
'DWD�NHOXKDQ %HUKDVLO�PHPDVXNNDQ�

GDWD�SHQJDGXDQ
� 0HQDPSLONDQ�

NHOXKDQ�SDGD�PHQX�
NHOXKDQ�EDUX�GL�
GDVKERDUG

'DWD NHOXKDQ %HUKDVLO�PHPXQFXONDQ�
GDWD�SHQJDGXDQ

+XEXQJDQ�/DQJJDQDQ
� 0HQFDUL�GDWD�

SHODQJJDQ
'DWD�SHODQJJDQ %HUKDVLO�PHQFDUL�GDWD�

SHODQJJDQ
� 3URVHV�PHQJLVL�

IRUP�SHQJDGXDQ
'DWD NHOXKDQ %HUKDVLO�PHPDVXNNDQ�

GDWD�SHQJDGXDQ
� 0HQDPSLONDQ�

NHOXKDQ�SDGD�PHQX�
NHOXKDQ�EDUX�GL�
GDVKERDUG

'DWD NHOXKDQ %HUKDVLO�PHPXQFXONDQ�
GDWD�SHQJDGXDQ

�� 5DQFDQJDQ�8ML�&RED�%DODV�$GXDQ�GDQ�/DQMXW�3HWXJDV�7HNQLN

5DQFDQJDQ�XML�FRED�EDODV�DGXDQ�GDQ� ODQMXW�SHWXJDV�7HNQLN�EHULVL� WHQWDQJ�

VNHQDULR� KXEXQJDQ� ODQJJDQDQ� PHPEDODV� GDQ� PHQHNDQ� WRPERO� ODQMXW� SHWXJDV�

7HNQLN��3HWXJDV�7HNQLN�DNDQ�RWRPDWLV�WHUSLOLK�ROHK�VLVWHP�VHFDUD�DFDN��6LVWHP�DNDQ�

PHQJXSGDWH�GDWD�NHOXKDQ�GHQJDQ PHQJLVL�1,.�GDUL�SHWXJDV�7HNQLN�\DQJ�GLSLOLK�

VHFDUD�DFDN�



��

7DEHO����� 5DQFDQJDQ�8ML�&RED�%DODV�$GXDQ�GDQ�/DQMXW�3HWXJDV�7HNQLN

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQHNDQ�WRPERO�
ODQMXW�SHWXJDV�
WHNQLN

'DWD�SHJDZDL %HUKDVLO�PHQDPEDK�LG�
SHWXJDV�7HNQLN�GDQ�
ZDNWX�VXUYHL�SDGD�WDEHO�
NHOXKDQ�

� 0DQDPSLONDQ�GDWD�
NHOXKDQ�SDGD�ILWXU�
GDODP�SURVHV�SDGD�
DNXQ�NRQVXPHQ

� %HUKDVLO�PHQDPSLONDQ�
GDWD�DGXDQ�GDQ�SHWXJDV�
WHNQLN

�� 5DQFDQJDQ�8ML�&RED�6XUYHL

5DQFDQJDQ� XML� FRED� VXUYHL� EHULVL� WHQWDQJ� VNHQDULR� SHWXJDV� 7HNQLN� \DQJ�

PHPDVXNNDQ� GDWD� VXUYHL� GDQ� GDWD� WHUVHEXW� GLWDPSLONDQ� SDGD� PHQX� VXUYHL�

SHODQJJDQ�

7DEHO����� 5DQFDQJDQ�8ML�&RED�6XUYHL

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQJLVL�IRUP�
VXUYHL

'DWD�VXUYHL %HUKDVLO�PHQDPEDK�GDWD�
VXUYHL

� 0DQDPSLONDQ�GDWD�
VXUYHL�SDGD�
NRQVXPHQ

� %HUKDVLO�PHQDPSLONDQ�
VXUYHL�SDGD�ZLGJHW�GDODP�
SURVHV

�� 5DQFDQJDQ�8ML�&RED�3HUEDLNDQ

5DQFDQJDQ�XML�FRED�SHUEDLNDQ�EHULVL�WHQWDQJ�VNHQDULR�SHWXJDV�7HNQLN�\DQJ�

PHPDVXNNDQ�GDWD�SHUEDLNDQ�GDQ�GDWD�WHUVHEXW�GLWDPSLONDQ�SDGD�PHQX�SHUEDLNDQ�

SHODQJJDQ�

7DEHO����� 5DQFDQJDQ�8ML�&RED�3HUEDLNDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQJLVL�IRUP�
SHUEDLNDQ

'DWD�SHUEDLNDQ %HUKDVLO�PHQDPEDK�GDWD�
SHUEDLNDQ



��

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0DQDPSLONDQ�GDWD�
SHUEDLNDQ�SDGD�
NRQVXPHQ

� %HUKDVLO�PHQDPSLONDQ�
SHUEDLNDQ�SDGD�ZLGJHW�
SHUEDLNDQ

��� 5DQFDQJDQ�8ML�&RED�.HOXKDQ�6HOHVDL

5DQFDQJDQ� 8ML� &RED� .HOXKDQ� 6HOHVDL� EHULVL� VNHQDULR� SHWXJDV� 7HNQLN�

DWDXSXQ�KXEXQJDQ�ODQJJDQDQ�PHQJXEDK�VWDWXV�NHOXKDQ�\DQJ�DZDOQ\D�DNWLI�PHQMDGL�

VHOHVDL�

7DEHO����� 5DQFDQJDQ�8ML�&RED�.HOXKDQ�6HOHVDL

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� +XEXQJDQ�
/DQJJDQDQ�
PHQHNDQ�WRPERO�
VHOHVDL

� 6WDWXV�NHOXKDQ�GDUL�DNWLI�
PHQMDGL�VHOHVDL

� 3HWXJDV�WHNQLN�
PHQJLVL�IRUP�
VXUYHL�GDQ�VWDWXV�
NHOXKDQ�PHQMDGL�
VHOHVDL

'DWD�VXUYHL 'DWD�VXUYHL�WHUVLPSDQ�
GDQ�GWDWXV�NHOXKDQ�GDUL�
DNWLI�PHQMDGL�VHOHVDL

��� 5DQFDQJDQ�8ML�&RED 5HYLHZ

5DQFDQJDQ 8ML� &RED�5HYLHZ EHULVL� VNHQDULR� NRQVXPHQ� PHPEHUL� UHYLHZ�

NHSDGD� SHWXJDV� WHNQLN�� .RQVXPHQ� PHQJLVL� UDWLQJ� SHWXJDV� WHNQLN� \DQJ� WHODK�

PHQ\HOHVDLNDQ�SHQJDGXDQ�GDUL�SHODQJJDQ�

7DEHO����� 5DQFDQJDQ�8ML�&RED 5HYLHZ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3HODQJJDQ�
PHODNXNDQ�UHYLHZ�
NHSDGD�SHWXJDV�
WHNQLN

'DWD�5HYLHZ 'DWD�5HYLHZ�WHUVLPSDQ

7DEHO����� 5DQFDQJDQ�8ML�&RED�3HUEDLNDQ /DQMXWDQ



��

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQDPSLONDQ�GDWD�
VXUYHL�NHSDGD�
SHWXJDV�WHNQLN

'DWD�VXUYHL 'DWD�VXUYHL�WDPSLO�SDGD�
PHQX�UHYLHZ�SDGD�WLDS�
DNXQ�SHWXJDV�WHNQLN

E� $FFHSWDQFH�7HVWLQJ

8$7��8VHU $FFHSWDQFH�7HVW��DGDODK�VXDWX�SURVHV�SHQJXMLDQ�\DQJ�GLODNXNDQ�

ROHK�SHQJJXQD�GHQJDQ�KDVLO�RXWSXW�VHEXDK�GRNXPHQ�KDVLO�XML�\DQJ�GDSDW�GLMDGLNDQ�

EXNWL�EDKZD�VRIWZDUH�VXGDK�GLWHULPD�GDQ�VXGDK�PHPHQXKL�NHEXWXKDQ�\DQJ�GLPLQWD�

%HULNXW� DGDODK� UDQFDQJDQ� XML� FRED� 8$7� SDGD� $SOLNDVL� SHQJHORODDQ�

OD\DQDQ�SHQJDGXDQ�3'$0�.DEXSDWHQ�0RMRNHUWR��

7DEHO����� 5DQFDQJDQ�8VHU�$FFHSWDQFH�7HVWLQJ

7HV�&DVH�,G� $FFHSWDQFH�7HVWLQJ�$FWLRQ

3�� $SOLNDVL�GDSDW�PHQDPSLONDQ�IRUP�NHOXKDQ�

3�� $SOLNDVL�GDSDW�PHQDPEDKNDQ�GDWD�NHOXKDQ�

3�� $SOLNDVL�GDSDW�PDQDPEDKNDQ�EDODVDQ�NHOXKDQ�

3�� $SOLNDVL�GDSDW�PHQJXEDK�VWDWXV�PHQMDGL�VHOHVDL�

3�� $SOLNDVL�GDSDW�PHQHQWXNDQ�SHWXJDV�WHNQLN�GDQ�ZDNWX�VXUYHL�

3�� $SOLNDVL�GDSDW�PHQHQWXNDQ�NHOXKDQ�\DQJ�PDVXN�NHGDODP�ZDLWLQJ�

OLVW�

3�� $SOLNDVL�GDSDW�PHQJHOXDUNDQ�NHOXKDQ�SDGD�ZDLWLQJ�OLVW�

3�� $SOLNDVL� GDSDW� PHPLQGDKNDQ� NHOXKDQ� GDUL� OLVW� NHOXKDQ� EDUX�

PHQMDGL�GDODP�SURVHV�

3�� $SOLNDVL�GDSDW�PHQDPSLONDQ�IRUP�VXUYHL�

3�� $SOLNDVL�GDSDW�PHQ\LPSDQ�GDWD�VXUYHL�

3�� $SOLNDVL�GDSDW�PHQDPEDKNDQ�ZDNWX�SHUEDLNDQ�

3�� $SOLNDVL� GDSDW� PHPLQGDKNDQ� NHOXKDQ� GDUL� OLVW� GDODP� SURVHV�

PHQMDGL�SHUEDLNDQ�

3�� $SOLNDVL�GDSDW�PHQDPSLONDQ�IRUP�SHUEDLNDQ�

7DEHO����� 5DQFDQJDQ�8ML�&RED 5HYLHZ /DQMXWDQ



��

7HV�&DVH�,G� $FFHSWDQFH�7HVWLQJ�$FWLRQ

3�� $SOLNDVL� GDSDW�PHQDPEDK� GDWD� SHUEDLNDQ� GDQ�PHQJXEDK� VWDWXV�

PHQMDGL�VHOHVDL�

3�� $SOLNDVL�GDSDW�PHQJXEDK�GDWD�GDUL�OLVW�SHUEDLNDQ�NH�OLVW�NHOXKDQ�

VHOHVDL�

3�� $SOLNDVL� GDSDW� PHODNXNDQ� NRQILUPDVL� NHOXKDQ� VHOHVDL� ROHK�

SHODQJJDQ�

3�� $SOLNDVL�GDSDW�PHQ\LPSDQ�UDWLQJ�GDQ�SHVDQ�GDUL�SHODQJJDQ�



���

%$%�,9

,03/(0(17$6,�'$1�(9$/8$6,

��� .HEXWXKDQ�6LVWHP

.HEXWXKDQ� VLVWHP� PHQMHODVNDQ WHQWDQJ� NHEXWXKDQ� \DQJ� GLSHUOXNDQ� ROHK�

VLVWHP� GDUL� NHEXWXKDQ� SHUDQJNDW� OXQDN� KLQJJD� NHEXWXKDQ� SHUDQJNDW� NHUDV� \DQJ�

PHQGXNXQJ�DSOLNDVL�OD\DQDQ�SHQJDGXDQ�3'$0�.DEXSDWHQ�0RMRNHUWR�

����� .HEXWXKDQ�3HUDQJNDW�/XQDN��6RIWZDUH�

.HEXWXKDQ� SHUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� GDODP� SHPEXDWDQ� DSOLNDVL�

OD\DQDQ�SHQJDGXDQ�DGDODK���

���6LVWHP�2SHUDVL���:LQGRZV���

�� :HE�6HUYHU ��;$033��������

�� &RGH�(GLWRU ��9LVXDO�6WXGLR�&RGH��

�� :HE�%URZVHU�

$GDSXQ� VSHVLILNDVL� PLQLPXP� SHUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� XQWXN�

PHQMDODQNDQ�DSOLNDVL�OD\DQDQ�SHQJDGXDQ LQL�GDSDW�GLOLKDW�SDGD�WDEHO ����

7DEHO����� 7DEHO�6SHVLILNDVL�3HUDQJNDW�/XQDN

6LVWHP�2SHUDVL 0LFURVRIW�:LQGRZV�;3�63�����ELW

%URZVHU *RRJOH� &KURPH� YHUVL� ��� DWDX� 0R]LOOD� )LUHIR[�

YHUVL��

:HE�6HUYHU ;$033�YHUVL�������



���

����� .HEXWXKDQ�3HUDQJNDW�.HUDV��+DUGZDUH�

.HEXWXKDQ� SHUDQJNDW� NHUDV� \DQJ� GLJXQDNDQ� GDODP� SHPEXDWDQ� DSOLNDVL�

SHQMDGZDODQ�SHQDQJDQDQ�FRPSODLQ�DGDODK���

�� ,QWHO�5��&RUH�70��L������0�&38�#����*K]�

�� ��*\JDE\WHV�5$0�

�� .DSDVLWDV�EHEDV��IUHH�VSDFH��SDGD�KDUG�GLVN����*E�

�� .H\ERDUG�GDQ�0RXVH�

$GDSXQ� VSHVLILNDVL PLQLPXP� SHUDQJNDW� NHUDV� \DQJ� GLJXQDNDQ� XQWXN�

PHQMDODQNDQ�DSOLNDVL�SHQMDGZDODQ�OD\DQDQ�SHQJDGXDQ LQL�GDSDW�GLOLKDW�SDGD�WDEHO

���

7DEHO���� 7DEHO�6SHVLILNDVL�3HUDQJNDW�.HUDV

$UVLWHNWXU ���ELW

.HFHSDWDQ�3URFHVVRU ��*+]����ELW

5$0 ����0%

+'' ��*%

��� ,PSOHPHQWDVL�6LVWHP
3DGD�WDKDS�LPSOHPHQWDVL�VLVWHP�LQL�DNDQ�GLMHODVNDQ�VHFDUD�GHWDLO�PHQJHQDL�

FDUD�NHUMD�DSOLNDVL�OD\DQDQ�SHQJDGXDQ�SHODQJJDQ�3'$0�.DEXSDWHQ�0RMRNHUWR�

�� .RQVXPHQ

D� +DODPDQ�8WDPD

+DODPDQ�8WDPD�$SOLNDVL� DGDODK�PHPLOLK� DQWDUD� �� WRPERO� SHODQJJDQ� DWDX�

SHJDZDL�� -LND�\DQJ� LQJLQ�PHQJDNVHV�DGDODK�SHODQJJDQ�PDND� WHNDQ� WRPERO�

ORJLQ�SHODQJJDQ��1DPXQ�� MLND�\DQJ� LQJLQ�PHQJDNVHV�DGDODK� ORJLQ�SHJDZDL�

PDND�\DQJ�WHNDQ�WRPERO�SHJDZDL



���

*DPEDU���� +DODPDQ�8WDPD $SOLNDVL

E� )RUP�/RJLQ

)RUP� ORJLQ�SDGD�NRQVXPHQ�EHULVL� LQSXWDQ�1RPRU�5HNHQLQJ�$LU��6HKLQJJD�

NRQVXPHQ�KDUXV�PHQJLQSXWNDQ�QRPRU�UHNHQLQJ�DLU�\DQJ�ELDVDQ\D�WHUGDSDW�SDGD�UHVL�

SHPED\DUDQ�3'$0�

*DPEDU���� +DODPDQ�/RJLQ�3HODQJJDQ



���

F� 6LGHEDU�PHQX

6LGHEDU� SDGD� SHODQJJDQ WHUGDSDW� �� PHQX�� 0HQX� 'DVKERDUG�� )RUPXOLU�

.HOXKDQ��GDQ�5LZD\DW�.HOXKDQ�

*DPEDU���� 6LGHEDU�3HODQJJDQ

G� 'DVKERDUG

3DGD�'DVKERDUG�SHODQJJDQ�WHUGDSDW���ILWXU�\DLWX�NHOXKDQ�EDUX��GDODP�SURVHV��

SHUEDLNDQ�� GDQ� UHYLHZ� SHWXJDV�� -LND� SHODQJJDQ� WHODK�PHPDVXNNDQ� GDWD� NHOXKDQ�

PDND�NHOXKDQ�PDVXN�SDGD�ILWXU�NHOXKDQ�EDUX��MLND�DGD�EDODVDQ�PDND�PDVXN�NH�ILWXU�

GDODP�SURVHV��MLND�DGD�SHUEDLNDQ�DNDQ�PDVXN�NH�ILWXU�SHUEDLNDQ��GDQ�UHYLHZ�SHWXJDV�

MLND�NHOXKDQ�WHODK�VHOHVDL��

*DPEDU���� 'DVKERDUG�3HODQJJDQ



���

H� 'DIWDU�.HOXKDQ�%DUX

'DIWDU�NHOXKDQ�EDUX�DGDODK�GDIWDU�NHOXKDQ�EDUX�\DQJ�GLDMXNDQ�ROHK�SHODQJJDQ�

GDQ� VWDWXVQ\D� PDVLK� EHOXP� PHQGDSDW� UHVSRQ� GDUL� SLKDN� 3'$0� .DEXSDWHQ�

0RMRNHUWR��7HQJJDQJ�ZDNWX�SHQDQJDQDQ�\DQJ�GLEHULNDQ�ROHK�3'$0�.DEXSDWHQ�

0RMRNHUWR�\DLWX���+DUL������-DP�

*DPEDU���� 'DIWDU�.HOXKDQ�%DUX

I� 'DIWDU�'DODP�3URVHV

'DIWDU�GDODP�SURVHV�DGDODK�GDIWDU�NHOXKDQ�\DQJ�VXGDK�GLUHVSRQ�ROHK�SLKDN�

3'$0�.DEXSDWHQ�0RMRNHUWR��7HQJJDQJ�ZDNWX�VXUYHL�\DQJ�GLEHULNDQ�ROHK�SLKDN�

3'$0�.DEXSDWHQ�PRMRNHUWR�DGDODK���KDUL�

*DPEDU���� 'DIWDU�NHOXKDQ�GDODP�SURVHV



���

0RGDO� 7LPHIUDPH� PHQXQMXNNDQ� SURVHV� GDQ� ZDNWX� GDODP� SHQDQJDQDQ�

NHOXKDQ�� 3URVHV� \DQJ� WHODK� GLODOXL� EHUZDUQD� ELUX�� SURVHV� \DQJ� EHOXP� GLODOXL�

EHUZDUQD�DEX�DEX�

*DPEDU���� 7LPH�IUDPH�GDODP�SURVHV

J� 'DIWDU�3HUEDLNDQ

'DIWDU�SHUEDLNDQ�DGDODK�GDIWDU�NHOXKDQ�\DQJ�EXWXK�SHUEDLNDQ�ROHK�SHWXJDV�

WHNQLN��'DIWDU�SHUEDLNDQ�PHQDPSLONDQ�LQIRUPDVL�WHQWDQJ�SHUEDLNDQ�

*DPEDU���� 'DIWDU�NHOXKDQ�GDODP�SHUEDLNDQ



���

0RGDO� 7LPHIUDPH� PHQXQMXNNDQ� SURVHV� GDQ� ZDNWX� GDODP� SHQDQJDQDQ�

NHOXKDQ�� 3URVHV� \DQJ� WHODK� GLODOXL� EHUZDUQD� ELUX�� SURVHV� \DQJ� EHOXP� GLODOXL�

EHUZDUQD�DEX�DEX�

*DPEDU���� 7LPH�IUDPH�NHOXKDQ�GDODP�SHUEDLNDQ

K� )RUP�.HOXKDQ

)RUP� NHOXKDQ� PHUXSDNDQ� IRUP� XQWXN� SHODQJJDQ� PHPDVXNNDQ� GDWD�

NHOXKDQQ\D��'DWD�\DQJ�SHUOX�GLLQSXWNDQ�DGDODK�MHQLV�NHOXKDQ��,VL�NHOXKDQ�GDQ�IRWR�

\DQJ�GLNHOXKNDQ�



���

*DPEDU����� )RUP�NHOXKDQ�SHODQJJDQ

L� 5LZD\DW�.HOXKDQ

5LZD\DW� NHOXKDQ�EHULVL� WHQWDQJ�NHOXKDQ�NHOXKDQ� \DQJ� WHODK� GXDMXNDQ�ROHK�

SHODQJDQ��.HOXKDQ�\DQJ�WHODK�VHOHVDL�GLSURVHV�DNDQ�PDVXN�SDGD�ILWXU�LQL��

*DPEDU����� 5LZD\DW�.HOXKDQ�3HODQJJDQ

-LND� NHOXKDQ� VXGDK� GL� NODLP� VHOHVDL� ROHK� SHWXJDV� WHNQLN� PDND� NRQVXPHQ� MXJD�

PHQJRQILUPDVL�NHOXKDQ�WHUVHEXW��-LND�NHOXKDQ�WLGDN�GLNRQILUPDVL�GDODP���KDUL�PDND�

NHOXKDQ� DNDQ� RWRPDWLV� WHUNRQILUPDVL�� -LND� NHOXKDQ� WLGDN� VHVXDL� GHQJDQ� SURVHV��

PLVDO�SHUEDLNDQ�PDVLK EHOXP�VHOHVDL�PDND�SHODQJJDQ�GDSDW�PHODSRU��.HOXKDQ�\DQJ�



���

GLODSRUNDQ�DNDQ�ODQJVXQJ�PDVXN�NHGDODP�DNXQ�SHWXJDV�WHNQLN�GDQ�NHSDOD�EDJLDQ�

WHNQLN�

*DPEDU����� .RQILUPDVL�ULZD\DW�SHODQJJDQ

�� +XEXQJDQ�/DQJJDQDQ

D� /RJLQ

/RJLQ�+XEXQJDQ� ODQJJDQDQ�PHQJJXQDNDQ�1,.�GDQ�3DVVZRUG�+XEXQJDQ�

/DQJJDQDQ��-LND�SHQJJXQD�LQJLQ�PHUHVHW�SDVVZRUG�PDND�PHQJJXQDNDQ�ILWXU�)RUJRW�

<RXU�3DVVZRUG�

*DPEDU����� /RJLQ�+XEXQJDQ�/DQJJDQDQ

E� 6LGHEDU�+XEXQJDQ�/DQJJDQDQ

3DGD�6LGHEDU�+XEXQJDQ�/DQJJDQDQ�WHUGDSDW�GDVKERDUG��IRUP�NHOXKDQ��

LQSXW�GDWD��OLKDW�GDWD��GDQ�ODSRUDQ�



���

*DPEDU����� 6LGHEDU�+XEXQJDQ�/DQJJDQDQ

F� 'DVKERDUG�

'DVKERDUG� KXEXQJDQ� ODQJJDQDQ� EHULVL� �� ILWXU� \DLWX� NHOXKDQ� EDUX�� WHODK�

VXUYHL��SHUEDLNDQ�GDQ�NHOXKDQ�VHOHVDL��3DGD�NHOXKDQ�EDUX�WHUGDSDW���WRPERO�\DLWX�

OLKDW�GHWDLO��ODQMXW�SHWXJDV�WHNQLN�GDQ��VHOHVDL��7LPH�IUDPH�DNDQ�PHQDPSLONDQ�ZDNWX�

NHOXKDQ��-LND�NHOXKDQ�PDVXN�SDGD�KDUL�LQL�DNDQ�WHUFDWDW���KDUL��MLND�NHOXKDQ�PDVLK�

EHOXP�PHQGDSDW�UHVSRQ�DNDQ�EHUWDPEDK�VHVXDL�MXPODK�KDUL GLKLWXQJ�VHMDN�NHOXKDQ�

PDVXN� 'DQ� MLND� PHOHELKL� EDWDV� KDUL� PDND� WLPH� IUDPH� DNDQ� PHQFDWDW� ZDNWX�

NHWHUODPEDWDQ�� .DODX� NHOXKDQ� WHODW� GLUHVSRQ� GDODP� �� KDUL� PDND� VLVWHP� DNDQ�

PHQDPSLONDQ�WLPH�IUDPH����KDUL��



���

*DPEDU����� 'DVKERDUG�+XEXQJDQ�/DQJJDQDQ

/LDW� GHWDLO� DNDQ� PHQDPSLONDQ� GDWD� GHWDLO� GDUL� NHOXKDQ� SHODQJJDQ�� -LND�

NHOXKDQ�EHOXP�GLEDODV�PDND�WHUGDSDW�LQSXWDQ�XQWXN�PHPEDODV�NHOXKDQ�SHODQJJDQ��

-LND� VXGDK� PHQGDSDW� EDODVDQ� PDND� GDWD� EDODVDQ� DNDQ GLWDPSLONDQ�� 8QWXN�

PHPEHGDNDQ�NHOXKDQ�\DQJ�VXGDK�GL�EDODV�GDQ�EHOXP�GL�EDODV�\DLWX�VLVWHP�DNDQ�

PHQDPSLONDQ�WRPERO�NXQLQJ�MLND�NHOXKDQ�EHOXP�GL�EDODV��WRPERO�SXWLK�MLND�NHOXKDQ�

WHODK�GLEDODV�

*DPEDU����� 'HWDLO�NHOXKDQ�KXEXQJDQ�ODQJJDQDQ



���

*DPEDU����� 'HWDLO�NHOXKDQ�KXEXQJDQ�ODQJJDQDQ

G� .HOXKDQ�GDODP�3URVHV

.HOXKDQ� GDODP� SURVHV� DGDODK� NHOXKDQ� \DQJ� WHODK� PHQGDSDW� UHVSRQ� GDUL�

KXEXQJDQ� ODQJJDQDQ��'DIWDU� LQL�PHPXDW� WHQWDJ� LQIRUPDVL�NHOXKDQ��ZDNWX�VXUYHL��

SHWXJDV�WHNQLN GDQ�WLPH�IUDPH��7LPH�IUDPH�DNDQ�NHOXKDQ�PDVXN�SDGD�KDUL�LQL�DNDQ�

WHUFDWDW���KDUL��MLND�NHOXKDQ�PDVLK�EHOXP�PHQGDSDW�UHVSRQ�DNDQ�EHUWDPEDK�VHVXDL�

MXPODK�KDUL�GLKLWXQJ�VHMDN�NHOXKDQ�PDVXN��'DQ�MLND�PHOHELKL�EDWDV�KDUL�PDND�VLVWHP

DNDQ�PHQFDWDW�ZDNWX� NHWHUODPEDWDQ��.DODX� NHOXKDQ� WHODW� GLUHVSRQ� GDODP� �� KDUL�

PDND�VLVWHP�DNDQ�PHQDPSLONDQ�WLPH�IUDPH����KDUL�

*DPEDU����� .HOXKDQ�GDODP�SURVHV�KXEXQJDQ�ODQJJDQDQ



���

H� .HOXKDQ�GDODP�3HUEDLNDQ

.HOXKDQ� GDODP� SHUEDLNDQ� DGDODK� NHOXKDQ� \DQJ� PHPEXWXKNDQ� WLQGDNDQ�

SHUEDLNDQ�GDUL�SHWXJDV�WHNQLN��'DIWDU�LQL�PHPXDW�WHQWDJ�LQIRUPDVL�NHOXKDQ��ZDNWX�

VXUYHL�� SHWXJDV� WHNQLN� GDQ� WLPH� IUDPH�� � -LND� NHOXKDQ�PDVXN� SDGD� KDUL� LQL� DNDQ�

WHUFDWDW���KDUL��MLND�NHOXKDQ�PDVLK�EHOXP�PHQGDSDW�UHVSRQ�DNDQ�EHUWDPEDK�VHVXDL�

MXPODK�KDUL�GLKLWXQJ�VHMDN�NHOXKDQ�PDVXN��'DQ�MLND�PHOHELKL�EDWDV�KDUL�PDND�WLPH�

IUDPH�DNDQ�PHQFDWDW�ZDNWX�NHWHUODPEDWDQ��.DODX�NHOXKDQ�WHODW�GLUHVSRQ�GDODP���

KDUL�PDND�VLVWHP�DNDQ�PHQDPSLONDQ�WLPH�IUDPH����KDUL�

*DPEDU����� .HOXKDQ�GDODP�SHUEDLNDQ

I� .HOXKDQ�6HOHVDL

.HOXKDQ� VHOHVDL� DGDODK� GDIWDU� \DQJ� PHPXDW� NHOXKDQ� \DQJ� WHODK� VHOHVDL�

GLWDQJDQL��.HOXKDQ�DNDQ�PHQDPSLONDQ�LQIRUPDVL�NHOXKDQ��ZDNWX�VXUYHL��SHUEDLNDQ�

GDP�WRWDO�SHQJHUMDDQ�



���

*DPEDU����� 'DIWDU�NHOXKDQ�VHOHVDL

J� $QWULDQ��:DLWLQJ�/LVW�

$QWULDQ���:DLWLQJ�/LVW�PHUXSDNDQ�GDWD�NHOXKDQ�\DQJ PHPLOLNL�VWDWXV GDODP�

DQWULDQ��$QWULDQ�WHUMDGL�DSDELOD�NHOXKDQ�\DQJ�GLWDQJDQL�ROHK�SHWXJDV�WHNQLN�VHGDQJ�

SHQXK��.HOXKDQ�DNDQ�PHQMDGL�DNWLI�DSDELOD�SHWXJDV�WHNQLN�PHQ\HOHVDLNDQ�NHOXKDQ�

*DPEDU����� 'DIWDU�$QWULDQ

K� )RUP�.HOXKDQ�

)RUP� NHOXKDQ� EHUDGD� SDGD� KXEXQJDQ� ODQJJDQDQ� NDUHQD� KXEXQJDQ�

ODQJJDQDQ� MXJD� EHUWXJDV� VHEDJDL� ORNHW�� 8QWXN� GL� ORNHW�� KXEXQJDQ� ODQJJDQDQ�



���

PHQDQ\DNDQ QR� UHNHQLQJ� SHODQJJDQ� GDQ� PHQJNRQILUPDVLNDQ� NHSDGD� SHODQJJDQ�

\DQJ�DGD�GL�ORNHW�

*DPEDU����� )RUP�.HOXKDQ�+XEXQJDQ�/DQJJDQDQ

L� ,QSXW�'DWD�3HODQJJDQ

,QSXW�GDWD�SHODQJJDQ GLODNXNDQ�ROHK�KXEXQJDQ�ODQJJDQDQ��+XEXQJDQ�

ODQJJJDQDQ�DNDQ�GLEHUL�GDWD�ROHK�EDJLDQ�UHJLVWUDVL�GDQ�KXEXQJDQ�ODQJJDQDQ�\DQJ�

PHQJLQSXWNDQ�GDWDQ\D�

*DPEDU����� ,QSXW�GDWD�SHODQJJDQ�KXEXQJDQ�ODQJJDQDQ

M� ,QSXW�GDWD�EDJLDQ

,QSXW�GDWD�EDJLDQ�PHUXSDNDQ�LQSXWDQ�GDWD�EDJLDQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�

SHQ\HOHVDLDQ�NHOXKDQ�



���

*DPEDU����� ,QSXW�GDWD�EDJLDQ�+XEXQJDQ�/DQJJDQDQ

N� ,QSXW�GDWD�WLSH�SHQJDGXDQ

,QSXW� GDWD� WLSH� SHQJDGXDQ� EHULVL� WHQWDQJ� MHQLV� SHQJDGXDQ� \DQJ�

GLNHORPSRNNDQ�ROHK�3'$0�.DEXSDWHQ�0RMRNHUWR

*DPEDU����� ,QSXW�WLSH�SHQJDGXDQ

O� /LKDW�GDWD SHODQJJDQ

/LKDW�GDWD�SHODQJJDQ�PHPXDW�GDWD�SHODQJJDQ�\DQJ�VXGDK�GLLQSXWNDQ�ROHK�

KXEXQJDQ�ODQJJDQDQ�



���

*DPEDU����� /LKDW�GDWD�SHODQJJDQ�KXEXQJDQ�ODQJJDQDQ

P� /LKDW�GDWD�EDJLDQ

/LKDW�GDWD�EDJLDQ�PHPXDW�GDWD�EDJLDQ�\DQJ�LQSXW�ROHK�KXEXQJDQ�ODQJJDQDQ

*DPEDU����� /LKDW�GDWD�EDJLDQ

Q� /LKDW�GDWD�WLSH�SHQJDGXDQ

*DPEDU����� /LKDW�GDWD�WLSH�SHQJDGXDQ�WHUEDQ\DN



���

R� /DSRUDQ�MHQLV�SHQJDGXDQ�WHUEDQ\DN

/DSRUDQ�MHQLV�SHQJDGXDQ�WHUEDQ\DN�DGDODK�ODSRUDQ�\DQJ�PHPXDW�GDWD�WLSH�

NHOXKDQ�EHVHUWD�MXPODKQ\D��'DODP�ODSRUDQ�GDSDW�WHUOLKDW�WLSH�NHOXKDQ�PDQD�\DQJ�

PHPLOLNL�MXPODK�WHUEDQ\DN�GDQ�GDSDW�PHQMDGL�SHUWLPEDQJDQ�VWUDWHJL�XQWXN�3'$0�

.DEXSDWHQ�0RMRNHUWR�GDODP�PHPSHUEDLNL�NXDOLWDV�GDQ�OD\DQDQQ\D�

*DPEDU����� /DSRUDQ�MHQLV�SHQJDGXDQ�WHUEDQ\DN

S� /DSRUDQ�SHQJDGXDQ�SHU�SHULRGH

/DSRUDQ� SHQJDGXDQ� SHU� SHULRGH� EHULVL� WHQWDQJ� GDWD� NHOXKDQ� SHU� SHULRGH��

3HULRGH� \DQJ�GLNHKHQGDNL� ROHK�3'$0�.DEXSDWHQ�0RMRNHUWR� DGDODK� WLDS� EXODQ��

6HKLQJJD�XVHU�GDSDW�PHPLOLK�EXODQ�VHVXDL�NHEXWXKDQ�

*DPEDU����� /DSRUDQ�SHQJDGXDQ�SHU�SHULRGH



���

T� /DSRUDQ�.HWHSDWDQ�ZDNWX�VXUYHL

/DSRUDQ�NHWHSDWDQ�ZDNWX�VXUYHL�EHULVL�WHQWDQJ�NHWHSDWDQ�ZDNWX�VXUYHL�SHWXJDV�

WHNQLN�GDODP�PHQ\XUYHL�NHOXKDQ��

*DPEDU����� .HWHSDWDQ�ZDNWX�VXUYHL�+XEXQJDQ�/DQJJDQDQ

U� 5DWLQJ�.DU\DZDQ

/DSRUDQ� UDWLQJ� NDU\DZDQ� EHULVL� WDQWDQJ� UHYLHZ� NDU\DZDQ� GDUL� SHWXJDV�

WHNQLN�GDQ�KXEXQJDQ�ODQJJDQDQ�

*DPEDU����� /DSRUDQ�5DWLQJ�.DU\DZDQ�+XEXQJDQ�/DQJJDQDQ

�� 3HWXJDV�7HNQLN

D� /RJLQ



���

/RJLQ SHWXJDV� WHNQLN�PHQJJXQDNDQ�1,.�GDQ�3DVVZRUG�VHSHUWL�KXEXQJDQ�

ODQJJDQDQ��-LND�SHQJJXQD�LQJLQ�PHUHVHW�SDVVZRUG�PDND�PHQJJXQDNDQ�ILWXU�)RUJRW�

<RXU�3DVVZRUG�

*DPEDU����� /RJLQ�3HWXJDV�7HNQLN

E� 6LGHEDU�PHQX

6LGHEDU� PHQX� SDGD� SHWXJDV� WHNQLN� DGD� �� ILWXU� \DLWX� 'DVKERDUG�� 5HYLHZ�

3HODQJJDQ��+LVWRU\�NHOXKDQ�

*DPEDU����� 6LGHEDU�3HWXJDV�7HNQLN



���

F� 'DVKERDUG

'DVKERDUG�SHWXJDV�WHNQLN�WHUGLUL�GDUL���ILWXU�\DLWX�NHOXKDQ�EDUX��WHUODPEDW��

SHUEDLNDQ��GDQ�NHOXKDQ�VHOHVDL

*DPEDU����� 'DVKERDUG�3HWXJDV�7HNQLN

G� .HOXKDQ�EDUX

3DGD�NHOXKDQ�EDUX�WHUGDSDW�� WRPERO�\DLWX�OLKDW�GHWDLO��SHUEDLNDQ��VHOHVDL GDQ��

DOLK��7LPH�IUDPH�DNDQ�PHQDPSLONDQ�ZDNWX�NHOXKDQ��-LND�NHOXKDQ�PDVXN�SDGD�KDUL�

LQL�DNDQ�WHUFDWDW���KDUL��MLND�NHOXKDQ�PDVLK�EHOXP�PHQGDSDW�UHVSRQ�DNDQ�EHUWDPEDK�

VHVXDL�MXPODK�KDUL�GLKLWXQJ�VHMDN�NHOXKDQ�PDVXN��'DQ�MLND�PHOHELKL�EDWDV�KDUL�PDND�

WLPH�IUDPH�DNDQ�PHQFDWDW�ZDNWX�NHWHUODPEDWDQ��.DODX�NHOXKDQ�WHODW�GLUHVSRQ�GDODP�

��KDUL�PDND�VLVWHP�DNDQ�PHQDPSLONDQ�WLPH�IUDPH����KDUL�

*DPEDU����� .HOXKDQ�%DUX�SHWXJDV�7HNQLN

H� .HOXKDQ�3HUEDLNDQ

.HOXKDQ� GDODP� SHUEDLNDQ� DGDODK� NHOXKDQ� \DQJ� PHPEXWXKNDQ� WLQGDNDQ�

SHUEDLNDQ�GDUL�SHWXJDV�WHNQLN��'DIWDU�LQL�PHPXDW�WHQWDJ�LQIRUPDVL�NHOXKDQ��ZDNWX�



���

VXUYHL�� SHWXJDV� WHNQLN� GDQ� WLPH� IUDPH�� � -LND� NHOXKDQ�PDVXN� SDGD� KDUL� LQL� DNDQ�

WHUFDWDW���KDUL��MLND�NHOXKDQ�PDVLK�EHOXP�PHQGDSDW�UHVSRQ�DNDQ�EHUWDPEDK�VHVXDL�

MXPODK�KDUL�GLKLWXQJ�VHMDN�NHOXKDQ�PDVXN��'DQ�MLND�PHOHELKL�EDWDV�KDUL�PDND�WLPH�

IUDPH�DNDQ�PHQFDWDW�ZDNWX�NHWHUODPEDWDQ��.DODX�NHOXKDQ�WHODW�GLUHVSRQ�GDODP���

KDUL�PDND�VLVWHP�DNDQ�PHQDPSLONDQ�WLPH�IUDPH����KDUL�

*DPEDU����� 'DIWDU�SHUEDLNDQ�SHWXJDV�WHNQLN

I� 5HYLHZ�3HODQJJDQ

5HYLHZ�3HODQJJDQ�EHULVL�WHQWDQJ�UHYLHZ�SHODQJJDQ�NHSDGD�SHWXJDV�WHNQLN�

\DQJ�WHODK�PHQ\HOHVDLNDQ�NHOXDKDQQ\D

*DPEDU����� 5HYLHZ�3HODQJJDQ

J� +LVWRU\ .HOXKDQ

+LVWRU\�NHOXKDQ�EHULVL�WHQWDQJ�NHOXKDQ�\DQJ�VXGDK�GLWDQJDQL�ROHK�SHWXJDV�

WHNQLN��



���

*DPEDU����� +LVWRU\�NHOXKDQ�SHWXJDV�WHNQLN

�� .HSDOD�%DJLDQ�7HNQLN

D� /RJLQ

/RJLQ� NHSDOD� EDJLDQ WHNQLN� PHQJJXQDNDQ� 1,.� GDQ� 3DVVZRUG� VHSHUWL�

KXEXQJDQ�ODQJJDQDQ��-LND�SHQJJXQD�LQJLQ�PHUHVHW�SDVVZRUG�PDND�PHQJJXQDNDQ�

ILWXU�)RUJRW�<RXU�3DVVZRUG�

*DPEDU����� /RJLQ�.HSDOD�%DJLDQ�7HNQLN

E� 6LGHEDU�PHQX

6LGHEDU� PHQX� SDGD� NHSDOD� EDJLDQ� WHNQLN� DGD� �� \DLWX� 'DVKERDUG�� +LVWRU\�

.HOXKDQ��,QSXW�GDWD��GDQ�OLKDW�GDWD��3DGD�NHSDOD�EDJLDQ�WHNQLN�MXJD�GDSDW�PHQJLQSXW�

PDWHU�VHSHUWL�KXEXQJDQ�ODQJJDQDQ�



���

*DPEDU����� 6LGHEDU�.HSDOD�%DJLDQ�7HNQLN

F� 'DVKERDUG�

'DVERDUG� SHWXJDV� WHNQLN� PHPLOLNL� �� ILWXU� \DLWX� WHUODPEDW�� WHODK� VXUYHL��

SHUEDLNDQ��NHOXKDQ�VHOHVDL�GDQ�SHQJDOLKDQ�WXJDV��)LWXU�SHQJDOLKDQ�WXJDV�DGDODK�ILWXU�

SHWXJDV�WHNQLN�XQWXN�PHODNXNDQ�SHQJDOLKDQ�NHOXKDQ��8QWXN�ILWXU�WHUODPEDU�DGDODK�

ILWXU� \DQJ�PHQDPSLONDQ�NHOXKDQ� \DQJ�EHOXP�GLVXUYHL� KLQJJD�EDWDV�ZDNWX��)LWXU�

ODLQQ\D�KDPSLU�VDPD�VHSHUWL�SHWXJDV�WHNQLN�GDQ�KXEXQJDQ�ODQJJDQDQ�

*DPEDU����� 'DVKERDUG�.HSDOD�%DJLDQ�7HNQLN



���

G� 'DWD�7HODK�6XUYHL

'DWD�7HODK�6XUYHL�PHUXSDNDQ�GDWD�NHOXKDQ�\DQJ�GLVXUYHL�ROHK�SHWXJDV�WHNQLN�

'DWD� LQL�PHQXQMXNNDQ�GDWD�NHOXKDQ�EHVHUWD�SHWXJDV� WHNQLN�\DQJ�GLWXJDVNDQ�ROHK�

VLVWHP�GDQ�MXJD�WDQJJDO�VXUYHL�NHOXKDQ�\DQJ�RWRPDWLV�VLVWHP�PHQHQWXNDQ�WDQJJDO�

VXUYHL�WHUVHEXW��

.HSDOD� EDJLDQ� WHNQLN� KDQ\D� GDSDW� PHPRQLWRULQJ� NHOXKDQ� VHKLQJJD� WLGDN�

WHGDSDW�DNVL�DSDSXQ��.HOXKDQ�DNDQ�PHQDPSLONDQ�VWDWXV�DNWLI�MLND�NHOXKDQ�WHUVHEXW�

DNWLI��MLND�SHWXJDV�WHODK�PHQJNODLP�VHOHVDL�PDND�EXWWRQ�DNDQ�PHQXQMXNNDQ�VWDWXV�

VHOHVDL�

7DEHO����� 'DWD�7HODK�6XUYHL��.HSDOD�%DJLDQ�7HNQLN

H� 'DWD�3HUEDLNDQ

.HOXKDQ� GDODP� SHUEDLNDQ� DGDODK� NHOXKDQ� \DQJ� PHPEXWXKNDQ� WLQGDNDQ�

SHUEDLNDQ�GDUL�SHWXJDV�WHNQLN��'DIWDU�LQL�PHPXDW�WHQWDJ�LQIRUPDVL�NHOXKDQ��ZDNWX�

VXUYHL�� SHWXJDV� WHNQLN� GDQ� WLPH� IUDPH�� � -LND� NHOXKDQ�PDVXN� SDGD� KDUL� LQL� DNDQ�

WHUFDWDW���KDUL��MLND�NHOXKDQ�PDVLK�EHOXP�PHQGDSDW�UHVSRQ�DNDQ�EHUWDPEDK�VHVXDL�

MXPODK�KDUL�GLKLWXQJ�VHMDN�NHOXKDQ�PDVXN��'DQ�MLND�PHOHELKL�EDWDV�KDUL�PDND�WLPH�



���

IUDPH�DNDQ�PHQFDWDW�ZDNWX�NHWHUODPEDWDQ��.DODX�NHOXKDQ�WHODW�GLUHVSRQ�GDODP���

KDUL�PDND�VLVWHP�DNDQ�PHQDPSLONDQ�WLPH�IUDPH����KDUL�

7DEHO����� 'DWD�3HUEDLNDQ�.HSDOD�%DJLDQ�7HNQLN

I� .HOXKDQ�6HOHVDL

.HOXKDQ� VHOHVDL� DGDODK� GDIWDU� \DQJ� PHPXDW� NHOXKDQ� \DQJ� WHODK� VHOHVDL�

GLWDQJDQL��.HOXKDQ�DNDQ�PHQDPSLONDQ�LQIRUPDVL�NHOXKDQ��ZDNWX�VXUYHL��SHUEDLNDQ�

GDP�WRWDO�SHQJHUMDDQ�

7DEHO����� .HOXKDQ�VHOHVDL�NHSDOD�EDJLDQ�WHNQLN



���

��� (YDOXDVL�DGRSVL�,QVLJKWO\�GDQ�SHQDPEDKDQ�ILWXU�SDGD�DSOLNDVL�SHOD\DQDQ�

SHQJDGXDQ�3HODQJJDQ�3'$0�.DEXSDWHQ�0RMRNHUWR

$SOLNDVL�SHOD\DQDQ�SHQJDGXDQ�3'$0�.DEXSDWHQ�0RMRNHUWR�SDGD�EHEHUDSD�

ILWXUQ\D�PHQJDGRSVL� VDODK� VDWX� DSOLNDVL� \DQJ�PHQJJXQDNDQ� VWUDWHJL� &50� \DLWX�

DSOLNDVL� ,QVLJKWO\� 7HUGDSDW���SHQJJXQD�\DQJ�EHEHUDSD� DSOLNDVLQ\D�GLDGRSVL�GDUL�

DSOLNDVL� ,QVLJKWO\� SDGD� SHODQJJDQ�� SHWXJDV� WHNQLN�� GDQ� KXEXQJDQ� ODQJJDQDQ��

'LEDZDK� LQL� GLMHODVNDQ� ILWXU� DSOLNDVL� SHOD\DQDQ� SHQJDGXDQ� 3'$0� .DEXSDWHQ�

0RMRNHUWR�



���

7DEHO����� HYDOXDVL�DGRSVL�DSOLNDVL ,QVLJKWO\ SDGD�3HWXJDV�7HNQLN

)LWXU $SOLNDVL�,QVJKWO\ $SOLNDVL�\DQJ�GLKDVLONDQ

3HWXJDV�7HNQLN

.HOXKDQ�
6HOHVDL

$SOLNDVL� 5HFHQW� $FWLYLW\ DGDODK� ILWXU�
XQWXN� PHOLKDW� DNWLILWDV� \DQJ� WHODK�
GLODNXNDQ SDGD� DSOLNDVL� ,QVLJKWO\�� 3DGD�
DSOLNDVL�,QVLJKWO\ GDWD�DNWLILWDV�\DQJ�WHODK�
GLODNXNDQ�GDSDW�GLOLKDW�SDGD�ILWXU�LQL�

3DGD�DSOLNDVL�SHQJDGXDQ�SHODQJJDQ�ILWXU�5HFHQW�$FWLYLW\�GLWHUDSNDQ�SDGD�ILWXU�
NHOXKDQ�VHOHVDL��'LVLQL�SHWXJDV�WHNQLN�GDSDW�PHOLKDW�NHOXKDQ�DSD�VDMD�\DQJ�WHODK�
SHWXJDV�WHNQLN�WHUVHEXW�VXUYHL��

���



���

)LWXU $SOLNDVL�,QVJKWO\ $SOLNDVL�\DQJ�GLKDVLONDQ

3HUEDLNDQ

)LWXU� 'XH� $FWLYLW\ DGDODK� ILWXU� XQWXN�
PHOLKDW�DNWLILWDV�\DQJ� WHODK�GHNDW�GHQJDQ�
EDWDV�ZDNWX�\DQJ�WHODK�GLWHQWXNDQ�

3DGD�DSOLNDVL�SHQJDGXDQ�SHODQJJDQ�ILWXU�'XH�$FWLYLW\�GLLPSOHPHQWDVLNDQ�SDGD�
NHOXKDQ�EDUX��'LVLQL�SHWXJDV�WHNQLN�GDSDW�PHOLKDW�NHOXKDQ�EDUX�\DQJ�GL�WXJDVNDQ�
NHSDGD�SHWXJDV�WHNQLN�\DQJ�EHUVDQJNXWDQ�

���



���

)LWXU $SOLNDVL�,QVJKWO\ $SOLNDVL�\DQJ�GLKDVLONDQ

.HOXKDQ�
7HUODPEDW

)LWXU� 2YHU� 'XH� PHUXSDNDQ� ILWXU� XQWXN�
PHOLKDW�DNWLILWDV�\DQJ�WHODK�PHOHZDWL�EDWDV�
ZDNWX�\DQJ�WHODK�GLWHQWXNDQ�

3DGD� DSOLNDVL� SHQJDGXDQ� SHODQJJDQ� ILWXU�2YHU� 'XH� GLLPSOHPHQWDVLNDQ� SDGD�
NHOXKDQ�WHUODPEDW��'LVLQL�SHWXJDV�WHNQLN�GDSDW�PHOLKDW�NHOXKDQ�\DQJ�WHUODPEDW�
GL�VXUYHL�ROHK�SHWXJDV�WHNQLN�\DQJ�EHUVDQJNXWDQ

���



���

)LWXU $SOLNDVL�,QVJKWO\ $SOLNDVL�\DQJ�GLKDVLONDQ

3HQJDOLKD
Q�7XJDV

)LWXU� $VVLJQ� $FWLYLW\� ILWXU� XQWXN�
PHQ\HUDKNDQ�WXJDV NHSDGD�WHDP

3DGD� DSOLNDVL� SHQJDGXDQ� SHODQJJDQ� ILWXU� $VVLJQ� $FWLYLW\� GLLPSOHPHQWDVLNDQ�
SDGD� NHOXKDQ� WHUODPEDW�� )LWXU� LQL� GDSDW� GLJXQDNDQ� SHWXJDV� WHNQLN� XQWXN�
PHQJDOLKNDQ�NHOXKDQ�NHSDGD�SHWXJDV�WHNQLN \DQJ�ODLQ�GHQJDQ�SHUVHWXMXDQ�GDUL�
SHWXJDV�WHNQLN�

���



���

)LWXU $SOLNDVL�,QVJKWO\ $SOLNDVL�\DQJ�GLKDVLONDQ

3HUEDLNDQ
�

3DGD�DSOLNDVL�SHQJDGXDQ�SHODQJJDQ�ILWXU�SHUEDLNDQ�DGDODK�ILWXU�\DQJ�EHUIXQJVL�
XQWXN�PHQJLQSXW�GDWD�SHUEDLNDQ�WHUKDGD�NHOXKDQ�\DQJ�PDVXN�

���



���

7DEHO���� HYDOXDVL�DGRSVL�DSOLNDVL�,QVLJKWO\ SDGD�3HODQJJDQ

)LWXU )XQJVL $SOLNDVL�\DQJ�GLKDVLONDQ�

3HODQJJDQ
.HOXKDQ�EDUX

)LWXU�&UHDWH� $FWLYLW\ DGDODK� ILWXU� XQWXN�
PHPEXDW�DNWLILWDV

3DGD�DSOLNDVL�SHQJDGXDQ�SHODQJJDQ�ILWXU�&UHDWH�$FWLYLW\�GLLPSOHPHQWDVLNDQ�
SDGD� IRUPXOLU� NHOXKDQ�� )LWXU� LQL� GDSDW� GLJXQDNDQ� SHODQJJDQ XQWXN�
PHODSRUNDQ�SHQJDGXDQ�SDGD�VDOXUDQ�DLU�3'$0�PLOLNQ\D�

���



���

)LWXU )XQJVL $SOLNDVL�\DQJ�GLKDVLONDQ�

.HOXKDQ�EDUX �

.HOXKDQ�EDUX�SDGD�SHODQJJDQ�EHUIXQJVL XQWXN�PHOLKDW�GDWD�NHOXKDQ�EDUX

3HUEDLNDQ �

3HUEDLNDQ�SDGD�SHODQJJDQ�EHUIXQJVL�XQWXN�PHOLKDW�GDWD�SHUEDLNDQ

���



���

7DEHO���� (YDOXDVL�DGRSVL�,QVLJKWO\ SDGD�+XEXQJDQ�/DQJJDQDQ

)LWXU )XQJVL

+XEXQJDQ�/DQJJDQDQ
.HOXKDQ�

EDUX

)LWXU� $OO� +LVWRU\� DGDODK� ILWXU�
XQWXN�PHOLKDW�VHPXD�KLVWRU\�

3DGD�DSOLNDVL�SHQJDGXDQ�SHODQJJDQ�ILWXU�&UHDWH�$FWLYLW\�GLLPSOHPHQWDVLNDQ�SDGD�
IRUPXOLU�NHOXKDQ��)LWXU�LQL�GDSDW�GLJXQDNDQ�SHODQJJDQ XQWXN�PHODSRUNDQ�SHQJDGXDQ�
SDGD�VDOXUDQ�DLU�3'$0�PLOLNQ\D�

���



���

)LWXU )XQJVL

7HODK�

6XUYHL

�

7HODK�6XUYHL�SDGD�KXEXQJDQ�ODQJJDQDQ�EHUIXQJVL�XQWXN�PHOLKDW�GDWD�NHOXKDQ�\DQJ�
WHODK�GL�VXUYHL

.HOXKDQ�

%DUX

�

.HOXKDQ�EDUX�SDGD�KXEXQJDQ�ODQJJDQDQ�EHUIXQJVL�XQWXN�PHOLKDW�GDWD�NHOXKDQ�EDUX

���



���

��� 3HQJXMLDQ�6LVWHP

����� 8ML�&RED )XQJVL

3HQJXMLDQ�DSOLNDVL�LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�DSDNDK�IXQJVL�± IXQJVL�

\DQJ� DGD� SDGD� DSOLNDVL� WHODK� VHVXDL� GHQJDQ� NHEXWXKDQ� DWDX� EHOXP�� %HULNXW� LQL�

DGDODK�IXQJVL�± IXQJVL�\DQJ�DNDQ�GLXML�

�� 8ML�&RED�/RJLQ

8ML� FRED� LQL� GLODNXNDQ� WHUKDGDS� YDOLGDVL� DNVHV� NHSDGD� SHQJJXQD� EDLN�

SHODQJJDQ�PDXSXQ�SHJDZDL� 8ML�FRED�LQL�GLODNXNDQ�VDDW�SHQJJXQD�PHQHNDQ�WRPERO�

ORJLQ�

7DEHO���� 8ML�&RED�/RJLQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� &HN�ORJLQ�GHQJDQ�
GDWD�\DQJ�YDOLG

3HODQJJDQ��1,.
3HJDZDL�
8VHUQDPH GDQ�
3DVVZRUG�\DQJ�
VDODK

%HUKDVLO�ORJLQ GDQ�PDVXN�
SDGD�KDODPDQ�XWDPD
�*DPEDU������
�*DPEDU������

� &HN�ORJLQ�GHQJDQ�
GDWD�\DQJ�WLGDN�
YDOLG

3HODQJJDQ��1,.
3HJDZDL�
8VHUQDPH GDQ�
3DVVZRUG�\DQJ�
VDODK

1RWLILNDVL�EDKZD�ORJLQ
JDJDO
�*DPEDU������
�*DPEDU������

*DPEDU����� /RJLQ�EHUKDVLO�NRQVXPHQ



���

*DPEDU����� /RJLQ�NRQVXPHQ�JDJDO

*DPEDU����� /RJLQ�NDU\DZDQ�EHUKDVLO



���

*DPEDU����� /RJLQ�SHJDZDL JDJDO

�� 8ML�&RED�'DWD�0DVWHU %DJLDQ

8ML�FRED�GDWD�PDVWHU�EDJLDQ�DNDQ�PHQJXML�SHQJHORODDQ GDWD�PDVWHU�EDJLDQ�

\DQJ�WHUMDGL�SDGD�VLVWHP��

7DEHO���� 8ML�&RED�0DVWHU�%DJLDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�EDJLDQ�
WHULVL

'DWD�EDJLDQ %HUKDVLO�PHQDPEDKNDQ�
GDWD�EDJLDQ
�*DPEDU������

� 3URVHV�HGLW�GHQJDQ�
EDJLDQ�\DQJ�WHODK�
DGD

'DWD�EDJLDQ %HUKDVLO�PHQJXEDK�GDWD�
EDJLDQ
�*DPEDU������

� 3URVHV�KDSXV�
GHQJDQ�EDJLDQ�
\DQJ�DGD

'DWD�EDJLDQ %HUKDVLO�PHQJKDSXV�GDWD�
EDJLDQ
�*DPEDU������

*DPEDU����� 1RWLILNDVL�EDJLDQ�EHUKDVLO�GLWDPEDKNDQ



���

*DPEDU����� (GLW�EDJLDQ EHUKDVLO

*DPEDU����� +DSXV�EDJLDQ�EHUKDVLO

�� 8ML�&RED�'DWD�0DVWHU�7LSH�3HQJDGXDQ

8ML� FRED� GDWD�PDVWHU� EDJLDQ� DNDQ�PHQJXML� SHQJHORODDQ GDWD�PDVWHU� WLSH�

SHQJDGXDQ \DQJ�WHUMDGL�SDGD�VLVWHP��

7DEHO���� 8ML�FRED�GDWD�PDVWHU�WLSH�SHQJDGXDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�WLSH�
SHQJDGXDQ�WHULVL

'DWD�WLSH�
SHQJDGXDQ

%HUKDVLO�PHQDPEDKNDQ�
GDWD�WLSH�SHQJDGXDQ�
�*DPEDU������

� 3URVHV�HGLW�GHQJDQ�
GDWD�WLSH�
SHQJDGXDQ�\DQJ�
WHODK�DGD

'DWD�WLSH�
SHQJDGXDQ

%HUKDVLO�PHQJXEDK�GDWD�
WLSH�SHQJDGXDQ
�*DPEDU������

� 3URVHV�KDSXV�
GHQJDQ�GDWD�WLSH�

'DWD�WLSH�
SHQJDGXDQ

%HUKDVLO�PHQJKDSXV�GDWD�
WLSH�SHQJDGXDQ
�*DPEDU������



���

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

SHQJDGXDQ�\DQJ�
DGD

*DPEDU����� 1RWLILNDVL�MHQLV�SHQJDGXDQ�EHUKDVLO

*DPEDU����� -HQLV�SHQJDGXDQ�GLXEDK

*DPEDU����� -HQLV�SHQJDGXDQ�GLKDSXV

�� 8ML�&RED�0DVWHU�3HODQJJDQ

8ML� &RED� 0DVWHU� 3HODQJJDQ� DNDQ� PHQJXML� SHQJHORODDQ GDWD� PDVWHU�

SHODQJJDQ� \DQJ� WHUMDGL� SDGD� VLVWHP��'DWD� \DQJ�GLJXQDNDQ� VDPD� VHSHUWL� XML� FRED�

ORJLQ��'DWD�\DQJ�GLJXQDNDQ�GDODP�XML�FRED�PDVWHU�SHODQJJDQ�LQL�GDSDW�GLOLKDW�SDGD�



���

7DEHO�������%HULNXW� DNDQ� ODQJVXQJ�GLMHODVNDQ� UDQFDQJDQ� VNHQDULR� WHVW� FDVH� \DQJ�

DNDQ�GLODNXNDQ�

7DEHO���� 8ML�FRED�PDVWHU�SHODQJJDQ

6FHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�
SHODQJJDQ

'DWD�SHODQJJDQ %HUKDVLO�PHQDPEDK�GDWD�
SHODQJJDQ
�*DPEDU������

� 3URVHV�HGLW�GHQJDQ�
GDWD�SHODQJJDQ�
\DQJ�WHODK�DGD

'DWD�SHODQJJDQ %HUKDVLO�PHQJXEDK�GDWD�
SHODQJJDQ
�*DPEDU������

� 3URVHV�KDSXV�
GHQJDQ�GDWD�
SHODQJJDQ�\DQJ�DGD

'DWD�SHODQJJDQ %HUKDVLO�PHQJKDSXV�GDWD�
SHODQJJDQ
�*DPEDU������

*DPEDU����� 0HQDPEDK�GDWD�SHODQJJDQ

*DPEDU����� 0HQJXEDK�GDWD�SHODQJJDQ



���

*DPEDU����� 0HQJKDSXV�GDWD�SHODQJJDQ

�� 8ML�&RED�0DVWHU�3HJDZDL

8ML�&RED�0DVWHU�3HJDZDL�DNDQ�PHQJXML�SHQJHORODDQ GDWD�PDVWHU�SHJDZDL�

\DQJ� WHUMDGL�SDGD� VLVWHP��'DWD� \DQJ�GLJXQDNDQ� VDPD� VHSHUWL� UDQFDQJDQ�XML� FRED�

ORJLQ��'DWD� \DQJ�GLJXQDNDQ�GDODP� UDQFDQJDQ�XML� FRED�PDVWHU�SHJDZDL� LQL� GDSDW�

GLOLKDW�SDGD�7DEHO�������%HULNXW�DNDQ�ODQJVXQJ�GLMHODVNDQ�VNHQDULR�WHVW�FDVH�\DQJ�

DNDQ�GLODNXNDQ�

7DEHO����� 8ML�FRED�PDVWHU�SHJDZDL

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3URVHV�VLPSDQ�
GHQJDQ�GDWD�
SHJDZDL

'DWD�SHJDZDL %HUKDVLO�PHQDPEDK�GDWD�
SHJDZDL
�*DPEDU������

� 3URVHV�HGLW�GHQJDQ�
GDWD�SHJDZDL�\DQJ�
WHODK�DGD

'DWD�SHJDZDL %HUKDVLO�PHQJXEDK�GDWD�
SHODQJJDQ
�*DPEDU������

� 3URVHV�KDSXV�
GHQJDQ�GDWD�
SHJDZDL�\DQJ�DGD

'DWD�SHJDZDL %HUKDVLO�PHQJKDSXV�GDWD�
SHODQJJDQ
�*DPEDU������

*DPEDU����� 0HQDPEDK�GDWD�SHJDZDL



���

*DPEDU����� 0HQJXEDK�GDWD�SHODQJJDQ

*DPEDU����� 0HQJKDSXV�GDWD�SHODQJJDQ

�� 8ML�&RED�0HQJDMXNDQ�SHQJDGXDQ

8ML�&RED�0HQJDMXNDQ�SHQJDMXDQ�EHULVL�WHQWDQJ�VNHQDULR�XML�FRED�SHODQJJDQ�

GDQ� KXEXQJDQ� ODQJJDQDQ� PHPDVXNNDQ� NHOXKDQ�� +XEXQJDQ� ODQJJDQDQ� ELVD�

PHQJDMXNDQ�NHOXKDQ�NDUHQD�KXEXQJDQ�ODQJJDQDQ�EHUDGD�SDGD�ORNHW�SHQJDGXDQ��



���

7DEHO����� 8ML�FRED�PHJDMXNDQ�SHQJDGXDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

.RQVXPHQ
� 3URVHV�PHQJLVL�

IRUP�SHQJDGXDQ
'DWD�NHOXKDQ %HUKDVLO�PHPDVXNNDQ�

GDWD�SHQJDGXDQ
�*DPEDU������

� 0HQDPSLONDQ�
NHOXKDQ�SDGD�PHQX�
NHOXKDQ�EDUX�GL�
GDVKERDUG

'DWD NHOXKDQ %HUKDVLO�PHPXQFXONDQ�
GDWD�SHQJDGXDQ
�*DPEDU������

+XEXQJDQ�/DQJJDQDQ
� 0HQFDUL�GDWD�

SHODQJJDQ
'DWD�SHODQJJDQ %HUKDVLO�PHQFDUL�GDWD�

SHODQJJDQ
�*DPEDU������

� 3URVHV�PHQJLVL�
IRUP�SHQJDGXDQ

'DWD NHOXKDQ %HUKDVLO�PHPDVXNNDQ�
GDWD�SHQJDGXDQ
�*DPEDU������

� 0HQDPSLONDQ�
NHOXKDQ�SDGD�PHQX�
NHOXKDQ�EDUX�GL�
GDVKERDUG

'DWD NHOXKDQ %HUKDVLO�PHPXQFXONDQ�
GDWD�SHQJDGXDQ
�*DPEDU������

*DPEDU����� 3HQJLVLDQ�IRUP�SHQJDGXDQ�XVHU SHODQJJDQ



���

*DPEDU����� 0HQDPSLONDQ�NHOXKDQ�EDUX�SDGD�GDVKERDUG SHODQJJDQ

*DPEDU����� 0HQFDUL�GDWD�SHODQJJDQ�XVHU�+XEXQJDQ�/DQJJDQDQ

*DPEDU����� 3HQJLVLDQ�IRUP�SHQJDGXDQ�XVHU�+XEXQJDQ�/DQJJDQDQ



���

*DPEDU����� 0HQDPSLONDQ�NHOXKDQ�EDUX�SDGD�GDVKERDUG�SHODQJJDQ

�� 8ML�&RED�%DODV�$GXDQ�GDQ�/DQMXW�3HWXJDV�7HNQLN

XML� FRED� EDODV� DGXDQ� GDQ� ODQMXW� SHWXJDV� 7HNQLN� EHULVL� WHQWDQJ� VNHQDULR�

KXEXQJDQ� ODQJJDQDQ� PHPEDODV� GDQ� PHQHNDQ� WRPERO� ODQMXW� SHWXJDV� 7HNQLN��

3HWXJDV� 7HNQLN� DNDQ� RWRPDWLV� WHUSLOLK� ROHK� VLVWHP� VHFDUD� DFDN�� 6LVWHP� DNDQ�

PHQJXSGDWH�GDWD�NHOXKDQ�GHQJDQ�PHQJLVL�1,.�GDUL�SHWXJDV�7HNQLN�\DQJ�GLSLOLK�

VHFDUD�DFDN�

7DEHO����� 8ML�FRED�EDODV�DGXDQ�GDQ�ODQMXW�SHWXJDV�WHNQLN

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQHNDQ�WRPERO�
ODQMXW�SHWXJDV�
WHNQLN

'DWD�SHJDZDL %HUKDVLO�PHQDPEDK�LG�
SHWXJDV�7HNQLN�GDQ�
ZDNWX�VXUYHL�SDGD�WDEHO�
NHOXKDQ�
�*DPEDU������

� 0DQDPSLONDQ�GDWD�
NHOXKDQ�SDGD�ILWXU�
GDODP�SURVHV�SDGD�
DNXQ�NRQVXPHQ

� %HUKDVLO�PHQDPSLONDQ�
GDWD�DGXDQ�GDQ�SHWXJDV�
WHNQLN�
�*DPEDU������



���

*DPEDU����� 'DWD�NHOXKDQ�WHODK�GL�VXUYHL

*DPEDU����� 'DWD�SHUEDLNDQ�SHODQJJDQ

�� 5DQFDQJDQ�8ML�&RED�6XUYHL

5DQFDQJDQ� XML� FRED� VXUYHL� EHULVL� WHQWDQJ� VNHQDULR� SHWXJDV� 7HNQLN� \DQJ�

PHPDVXNNDQ� GDWD� VXUYHL� GDQ� GDWD� WHUVHEXW� GLWDPSLONDQ� SDGD� PHQX� VXUYHL�

SHODQJJDQ�

7DEHO����� 8ML�FRED�VXUYHL

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQJLVL�IRUP�
VXUYHL

'DWD�VXUYHL %HUKDVLO�PHQDPEDK�GDWD�
VXUYHL
�*DPEDU������

� 0DQDPSLONDQ�GDWD�
VXUYHL�SDGD�
NRQVXPHQ

� %HUKDVLO�PHQDPSLONDQ�
VXUYHL�VHOHVDL
�*DPEDU������



���

*DPEDU����� )RUP�VXUYHL

*DPEDU����� .HOXKDQ�VHOHVDL

�� 8ML�&RED�3HUEDLNDQ

8ML� FRED� SHUEDLNDQ� EHULVL� WHQWDQJ� VNHQDULR� SHWXJDV� 7HNQLN� \DQJ�

PHPDVXNNDQ�GDWD�SHUEDLNDQ�GDQ�GDWD�WHUVHEXW�GLWDPSLONDQ�SDGD�PHQX�SHUEDLNDQ�

SHODQJJDQ�

7DEHO����� 8ML�FRED�SHUEDLNDQ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 0HQJLVL�IRUP�
SHUEDLNDQ

'DWD�SHUEDLNDQ %HUKDVLO�PHQDPEDK�GDWD�
SHUEDLNDQ
�*DPEDU������

� 0DQDPSLONDQ�GDWD�
SHUEDLNDQ�SDGD�
NRQVXPHQ

� %HUKDVLO�PHQDPSLONDQ�
SHUEDLNDQ�SDGD�ZLGJHW�
SHUEDLNDQ
�*DPEDU������



���

*DPEDU����� 'DWD�SHUEDLNDQ�SHWXJDV�WHNQLN

*DPEDU����� 'DWD�SHUEDLNDQ�SHODQJJDQ

��� 8ML�&RED�.HOXKDQ�6HOHVDL

8ML�&RED�.HOXKDQ�6HOHVDL�EHULVL�VNHQDULR�SHWXJDV�7HNQLN�DWDXSXQ�KXEXQJDQ�

ODQJJDQDQ�PHQJXEDK�VWDWXV�NHOXKDQ�\DQJ�DZDOQ\D�DNWLI�PHQMDGL VHOHVDL�

7DEHO����� 8ML�FRED�NHOXKDQ�VHOHVDL

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� +XEXQJDQ�
/DQJJDQDQ�
PHQHNDQ�WRPERO�
VHOHVDL

� 6WDWXV�NHOXKDQ�GDUL�DNWLI�
PHQMDGL�VHOHVDL
�*DPEDU������

� 3HWXJDV�WHNQLN�
PHQJLVL�IRUP�
VXUYHL�GDQ�VWDWXV�
NHOXKDQ�PHQMDGL�
VHOHVDL

'DWD�VXUYHL 'DWD�VXUYHL�WHUVLPSDQ�
GDQ�VWDWXV�NHOXKDQ�GDUL�
DNWLI�PHQMDGL�VHOHVDL
�*DPEDU������



���

*DPEDU����� .HOXKDQ�VHOHVDL�KXEXQJDQ�ODQJJDQDQ

*DPEDU����� 'DWD�NHOXKDQ VHOHVDL SDGD�SHWXJDV�WHNQLN

��� 8ML�&RED�5HYLHZ

8ML�&RED�5HYLHZ�EHULVL�VNHQDULR�NRQVXPHQ�PHPEHUL�UHYLHZ�NHSDGD�SHWXJDV�

WHNQLN�� .RQVXPHQ� PHQJLVL� UDWLQJ� SHWXJDV� WHNQLN� \DQJ� WHODK� PHQ\HOHVDLNDQ�

SHQJDGXDQ�GDUL�SHODQJJDQ�

7DEHO����� 8ML�FRED�UHYLHZ

6NHQDULR
7HVW�&DVH�
6FHQDULR

,QSXW ([SHFWHG�5HVXOW

� 3HODQJJDQ�
PHODNXNDQ�UHYLHZ�
NHSDGD�SHWXJDV�
WHNQLN

'DWD�5HYLHZ 'DWD�5HYLHZ�WHUVLPSDQ
�*DPEDU������

� 0HQDPSLONDQ�GDWD�
UHYLHZ NHSDGD�
SHWXJDV�WHNQLN

'DWD�UHYLHZ 'DWD�UHYLHZ WDPSLO�SDGD�
PHQX�UHYLHZ SDGD�WLDS�
DNXQ�SHWXJDV�WHNQLN�
�*DPEDU������



���

*DPEDU����� 5HYLHZ�3HODQJJDQ

*DPEDU����� 7DPSLODQ�GDWD�UHYLHZ�SHWXJDV�WHNQLN

����� 8VHU�$FFFHSWHQFH�7HVW��8$7�

8$7��8VHU $FFHSWDQFH�7HVW��DGDODK�VXDWX�SURVHV�SHQJXMLDQ�\DQJ�GLODNXNDQ�

ROHK�SHQJJXQD�GHQJDQ�KDVLO�RXWSXW�VHEXDK�GRNXPHQ�KDVLO�XML�\DQJ�GDSDW�GLMDGLNDQ�

EXNWL�EDKZD�VRIWZDUH�VXGDK�GLWHULPD�GDQ VXGDK�PHPHQXKL�NHEXWXKDQ�\DQJ�GLPLQWD�

%HULNXW� DGDODK� KDVLO XML� FRED� 8$7� SDGD� $SOLNDVL� SHQJHORODDQ� OD\DQDQ�

SHQJDGXDQ�3'$0�.DEXSDWHQ�0RMRNHUWR��5HVSRQGHQ�\DQJ�GLMDGLNDQ�REMHFW� GDUL�

8$7� LQL� DGDODK .RRUGLQDWRU� 6DWXDQ� 3HQJDZDV� ,QWHUQDO \DQJ� PHZDNLOL� NHSDOD�

EDJLDQ� WHNQLN�� +XEXQJDQ� /DQJJDQDQ� GDQ� 3HWXJDV� 7HNQLN 3'$0� .DEXSDWHQ�

0RMRNHUWR�

7DEHO������DNDQ�PHQMHODVNDQQ�KDVLO�8$7�\DQJ�WHODK�GLODNXNDQ��7HV�FDVH�LG�

DGDODK�LG�GDUL�SRLQ�8$7��3DVV�DGDODK�SLOLKDQ�NHWLND�SRLQ�WHUVHEXW�OXOXV�XML�FRED��

GDQ�)DLO�DGDODK�RSVL�NHWLND�SRL�8$7�JDJDO�



���

7DEHO����� 8VHU�$FFFHSWHQFH�7HVW��8$7�

7HV�&DVH�

,G

+XEXQJDQ�

/DQJJDQDQ

3HWXJDV�7HNQLN .HSDOD�%DJLDQ�

7HNQLN

3DVV )DLO 3DVV )DLO 3DVV )DLO

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3�� ¥ ¥ ¥

3��� ¥ ¥ ¥

7RWDO ���� �� ���� �� ���� ��

3HUKLWXQJDQ�UDWD�± UDWD�KDVLO�8$7�3DVV��

5DWD�± 5DWD�8$7�3DVV� ���������������������� �����

�

3HUKLWXQJDQ�UDWD�± UDWD�KDVLO�8$7�)DLO �

5DWD�± 5DWD�8$7�)DLO� �������������������������������� ���

�
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%HGDVDUNDQ�KDVLO�.XLVLRQHU�SDGD�WDEHO�������GLGDSDWNDQ�KDVLO�8$7�VHEDQ\DN�

���3RLQ�UHVSRQGHQ����� PHQJDUDK�SDGD�³3$66´�\DQJ�DUWLQ\D�/8/86�WHUKDGDS�

GDQ�NHEXWXKDQ�\DQJ�GLWHQWXNDQ�WHODK�WHUVHGLD�GL�GDODP�DSOLNDVL�\DQJ�WHODK�GLEXDW�

VHVXDL�NHEXWXKDQ�3'$0�.DEXSDWHQ�0RMRNHUWR�



���

%$%�9�

3(18783

��� .HVLPSXODQ

%HGDVDUNDQ� KDVLO� GDUL� LPSOHPHQWDVL� GDQ� HYHOXDVL� WHUKDGDS� DSOLNDVL�

SHQJHORODDQ� OD\DQDQ� SHQJDGXDQ� SHODQJJDQ 3'$0� .DEXSDWHQ� 0RMRNHUWR� GDSDW�

GLDPELO�NHVLPSXODQ�DQWDUD�ODLQ�

�� $SOLNDVL� LQL� GDSDW� GLJXQDNDQ� XQWXN� PHGLD� SHQDQJDQDQ� GDQ� PRQLWRULQJ�

NHOXKDQ�DGXDQ� SDGD� 3'$0� .DEXSDWHQ� 0RMRNHUWR� PHQMDGL� OHELK�

WHUGRNXPHQWDVL�GDQ�WHULQWHJUDVL�

�� 'HQJDQ�PHQHUDSNDQ�VWUDWHJL�&50��DGXDQ�PHPLOLNL�WHQJJDQJ�ZDNWX�VXUYHL�

��KDUL�VHKLQJJD�SHODQJJDQ�PHQGDSDW�NHSDVWLDQ�NDSDQ�NHOXKDQ�DGXDQ�DNDQ�

PHQGDSDW�UHVSRQ�GDUL�SLKDN�3'$0�.DEXSDWHQ�0RMRNHUWR�

�� $SOLNDVL� GDSDW� PHQDPSLONDQ� UHYLHZ� SHWXJDV� WHNQLN� VHUWD� PHQJKDVLONDQ�

ODSRUDQ�MHQLV�SHQJDGXDQ�WHUEDQ\DN��ODSRUDQ�SHQJDGXDQ�SHU�SHULRGH��ODSRUDQ�

NHWHSDWDQ�ZDNWX�VXUYHL�ODSDQJDQ��ODSRUDQ�UDWLQJ�NDU\DZDQ�

��� 6DUDQ

'DODP�PHQJHPEDQJNDQ�WHUKDGDS�DSOLNDVL�SHQJHORODDQ�OD\DQDQ�SHQJDGXDQ�

SHODQJJDQ 3'$0� .DEXSDWHQ� 0RMRNHUWR� GDSDW� GLEHULNDQ� EHEHUDSD� VDUDQ� XQWXN�

NHGHSDQQ\D�\DLWX�

�� 0HQJHPEDQJNDQ� DSOLNDVL� SHQJHORODDQ� OD\DQDQ� SHQJDGXDQ� SHODQJJDQ

3'$0�.DEXSDWHQ�0RMRNHUWR�GDUL�EHUEDVLV�ZHE�PHQMDGL�EHUEDVLV�DQGURLG�

GDQ�LRV�DJDU�PXGDK�GLDNVHV�

�� 0HQJHYDOXDVL�DJDU�WDPSLODQ�VHVXDL�GHQJDQ�DWXUDQ�8VHU�([SHULHQFH�



���

'$)7$5�3867$.$

%$33(1$6����������/DSRUDQ�.DMLDQ�0DQDMHPHQ�3HQJDGXDQ�0DV\DUDNDW�'DODP�
3HOD\DQDQ�3XEOLN� -DNDUWD��%$33(1$6�

+�)�� :��� 	� .RHVZDQWR�� 6�� �������� $QDOLVLV� &DUD� 3HQ\DPSDLDQ� .HOXKDQ� GDQ�
3HQJDUXKQ\D�7HUKDGDS�.HSXDVDQ�3HODQJJDQ� 6XUDED\D��6NULSVL�3URJUDP�
0DQDMHPHQ�3HUKRWHODQ�8QLYHUVLWDV�.ULVWHQ�3HWUD�

+DUEDQL��3����������7HRUL�$GPLQLVWUDVL�3XEOLN� %DQGXQJ��$OIDEHWD�

+LGD\DW��5�� ��������&DUD�3UDNWLV�0HPEDQJXQ�:HEVLWH�*UDWLV� -DNDUWD�� 37�(OH[�
0HGLD�.RPSXWLQGR�.RPSDV��*UDQHGLD�

0XO\DQL�� 6�� ��������0HWRGH�$QDOLVLV� GDQ�3HUDQFDQJDQ�6LVWHP� %DQGXQJ��$%',�
6,67(0$7,.$�

2PEXGVPDQ� :HVWHUQ� $XVWUDOLDQ�� �������� *XLGHOLQHV� 2Q� &RPSODLQW� +DQGOLQJ�
2PEXGVPDQ�:HVWHUQ�$XVWUDOLDQ�

3UDVHW\D�� '�� 5��� 'RPDL�� 7��� 	� 0LQGDUWL�� /�� ,�� �������� $QDOLVLV� 3HQJHORODDQ�
3HQJDGXDQ�0DV\DUDNDW�'DODP�5DQJND�3HOD\DQDQ�3XEOLN��6WXGL�3DGD�'LQDV�
.RPXQLNDVL� GDQ� ,QIRUPDWLND� .RWD� 0DODQJ��� -XUQDO� $GPLQLVWUDVL� 3XEOLN�
�-$3�������������������

3UHVVPDQ��5����������6RIWZDUH (QJLQHHULQJ�D�SUDFWLWLRQHU
V�DSSURDFK�� 1HZ�<RUN��
0F*UDZ�+LOO�

5DQJNXWL��)����������&XVWRPHU�6HUYLFH�6DWLVIDFWLRQ�	�&DOO�&HQWHU�EHGDVDUNDQ�,62�
����� -DNDUWD��*UDPHGLD�

5RVPDOD��'���)DODKDK��	�$ULDQWR��%��'����������$SOLNDVL�3HOD\DQDQ�GDQ�.HOXKDQ�
*DQJJXDQ�7HOHSRQ�3HODQJJDQ�GL�37�7HOHNRPXQLNDVL�,QGRQHVLD�7EN��6WXGL�
.DVXV�GL�.DQFDWHO�;;;���6HPLQDU�1DVLRQDO� ,QIRUPDWLND�831��9HWHUDQ��
<RJ\DNDUWD �SS��'������<RJ\DNDUWD��831��9HWHUDQ��<RJ\DNDUWD�

6DUL��1���������-XOL� � 'HVHPEHU���$QDOLVLV�3HOD\DQDQ�3HQJDGXDQ�3HODQJJDQ�SDGD�
3'$0�7LUWD�%DWDQJKDUL�,QGXN�0XDUD�%XOLDQ��-XUQDO�3HQHOLWLDQ�8QLYHUVLWDV�
-DPEL�6HUL�+XPDQLRUD���������������

9DODFLFK��-��6���*HRUJH��-��)���	�+RIIHU��-��$����������(VVHQWLDOV�RI�6\VWHP�$QDO\VLV�
DQG�'HVLJQ� /RQGRQ��3HDUVRQ�(GXFDWLRQ�


