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0XVHP� RQOLQH� GLVLQL� DGDODK� VHEXDK�0RGHO� FUHDWLYH� GLJLWDO� EHUEDVLV�ZHE� \DQJ�PHQ\LPSDQ� GDQ�PHPDPHUNDQ�
NHND\DDQ�PRWLI�EDWLN� WUDGLVLRQDO�\DQJ�PHUXSDNDQ�ZDULVDQ�EXGD\D�EDQJVD� ,QGRQHVLD��'HQJDQ�GLDNXLQ\D�SURVHV�
PHPEDWLN� VHEDJDL�ZDULVDQ�EXGD\D�GDUL� ,QGRQHVLD�ROHK�81(6&2��GDSDW� GLXSD\DNDQ�XQWXN� VHODQMXWQ\D�GHQJDQ�
PHPEDQJXQ� :HE� PXVHXP� �� :HE� WHUVHEXW� EHUPDQIDDW� XQWXN� PHOLQGXQJL� VHUWD� PHGLD� SURPRVL� GDODP�
PHQJHQDONDQ�VHMDUDK�PRWLI�PRWLI�EDWLN�GL�,QGRQHVLD�NHSDGD�GXQLD��0XVHXP�RQOLQH�GHQJDQ�WHNQRORJL�PXOWLPHGLD�
LQL�GDSDW�PHQ\DMLNDQ�PHGLD� LQIRUPDVL�GRNXPHQWDVL�PRWLI�EDWLN� WUDVLRQDO�XQJJXODQ�VHWLDS�GDHUDK�GDODP�UDQJND�
XQWXN� PHOHVWDULNDQ� GDQ� PHQJHQDONDQ� SRWHQVL� EXGD\D� \DQJ� PHPXDW� QLODL�QLODL� OXKXU� GDODP� NDUDNWHULVWLN�
NHKLGXSDQ� PDV\DUDNDW�� 0HWRGH� SHQJHPEDQJDQ� PXVHXP� RQOLQH� LQL� PHQJJXQDNDQ� PRGHO� ZDWHUIDOO� \DQJ�
PHUXSDNDQ�PRGHO� ORJLV� SUHVSHNWLI� XPXP�� 'HQJDQ�PHWRGH� LQL� GLODNXNDQ� LGHQWLWDV� NHEXWXKDQ�� SHQJHPEDQJDQ��
KLQJJD� SHQJXMLDQ� NHVHVXDLDQ� SURVHV� SHQJHPEDQJDQ�� LPSOHPHQWDVL� KDVLO�� GDQ� NHEXWXKDQ� GDUL� LGHQWLWDV� DZDO��
.XDOLWDV� SHQJHPEDQJDQ� SURGXN� SHUDQJNDW� OXQDN� GHQJDQ� ZDWHUIDOO� GLWHNDQNDQ� EHUGDVDUNDQ� SDGD� WXQWXWDQ�
NHEXWXKDQ� SHPDNDL�� 3HPDNDL� GLVLQL� DGDODK� SHQJHOROD�ZHEVLWH� GDQ� SHQJXQMXQJ�ZHEVLWH�� 6HWHODK� LPSOHPHQWDVL��
ZHE� LQL� GLPXDW� NH� VHUYHU� ZHE� DJDU� GDSDW� GLDNVHV� ROHK� SHQJJXQD� LQWHUQHW� OHZDW� EURZVHU� ZHE� GHQJDQ� QDPD�
³PXVHXP�EDWLN�FRP´���'DQ�XQWXN�PHQJHQDONDQ�ZHE�LQL�NH�PDV\DUDNDW�GXQLD�GLJXQDNDQ�VWUDWHJL���6(2��VHDUFK�
HQJLQH�RSWLPL]H���'LUHFW�7UDIILF��2WKHU�+LJK�7UDIILF�:HEVLWH��DWDX�3DLG�7UDIILF��

.DWD�NXQFL � PXVHXP��EDWLN��EXGD\D��RQOLQH��ZDWHUIDOO�

�� 3HQGDKXOXDQ�

%XGD\D�QDVLRQDO�,QGRQHVLD�DGDODK�DJUHJDW�GDUL�
KDVLO� XVDKD�SHQJJDOLDQ�EXGD\D� ORNDO� \DQJ�PHQMDGL�
XQJJXODQ��,QGRQHVLD�DGDODK�QHJDUD�\DQJ�ND\D�DNDQ�
ZDULVDQ� NHUDJDPDQ� EXGD\D�� %DQJVD� ,GRQHVLD� ND\D�
DNDQ� PRWLI� EDWLN� WUDGLVLRQDO�� GDUL� FDWDWDQ� VHMDUDK�
ZDUQD� GDQ� PRWLI� EDWLN� EDQ\DN� GLSHQJDUXKL� ROHK�
VHOHUD� SDUD� SHQGDWDQJ� DWDX� SHGDJDQJ� &LQD�� $UDE��
,QGLD�� GDQ� %HODQGD�� 3HQJDUXK� WHUVHEXW� PHPEXDW�
EDWLN� PHPLOLNL� GHVDLQ�� IRUPDW�� GDQ� ZDUQD� \DQJ�
XQLN�� GDQ� PHPLOLNL� NDUDNWHU� \DQJ� EHUEHGD� VDWX�
GDHUDK� GHQJDQ� GDHUDK� ODLQ��0RWLI� EDWLN� WUDGLVLRQDO�
EDQ\DN� GLJXQDNDQ� VHEDJDL� � GDVDU� EHUNHPEDQJ� Q\D�
PRWLI� � PRGHUQ� DWDX� NRQWHQSRUHU�� %DWLN�PRGHUQ� GL�
,QGRQHVLD� \DQJ� PHPLOLNL� NHNXDWDQ� FLUL� NKDV�
WUDGLVLRQDO�WHUVHEXW��GDSDW�PHPXQFXONDQ�GD\D�VDLQJ�
SURGXN�ORNDO�\DQJ�XQJJXO��

6HWHODK�NHULV�GDQ�ZD\DQJ��SDGD�WDQJJDO������
����� %DWLN� GL� ,QGRQHVLD� GLDNX� ROHK� 81(6&2�
PDVXN� NH� GDODP� ³5HSHUHVHQWDWLI� /LVW� RI� 7KH�
,QWDQJLEOH� &XOWXUDO� +HULWDJH� RI� +XPDQLW\´��

81(6&2� PHQJDNXL� %DWLN� EXNDQ� ZXMXGQ\D�� WDSL�
³,QWHQJLEOH´� \DLWX� SURVHV� SHPEXDWDQ� EDWLN� VHFDUD�
WUDGLVLRQDO� \DQJ� GLDNXL� VHEDJDL� ZDULVDQ� EXGD\D�
\DQJ�WXUXQ�WHPXUXQ�GDUL�QHQHN�PR\DQJ�DVOL�EDQJVD�
,QGRQHVLD�� 6HKLQJJD� SHUOX� PHOHVWDULNDQ� GDQ�
PHOLQGLQJL� PRWLI� EDWLN� WUDGLVLRQDO� � \DQJ� PHPLOLNL�
WHNQLV� VHUWD� VLPERO� EXGD\D� \DQJ� PHQMDGL� ILORVRIL�
NHKLGXSDQ� GDQ� LGHQWLWDV� UDN\DW� LQGRQHVLD�� 6HEDJDL�
FRQWRK���
� %DWLN� 3DUDQJ� 5XVDN� �VROR��� PDNQD� ��

PHQ\LQJNLUNDQ� KDO�� \J� UXVDN�� DJDU� PDQXVLD�
GDODP� KLGXSQ\D� PDPSX� PHQJHQGDOLNDQ� GLUL�
ODKLU�	�EDWLQ��

� %DWLN� 0HJDPHQGXQJ� �&LUHERQ��� PDNQD� ��
PHQJJDPEDUNDQ� GXQLD� \DQJ� OXDV� GDQ� EHEDV�
VHUWD�WUDVLGHQWDO��EHUNHWXKDQDQ���
3HUPDVDODKDQ� \DQJ� DGD� DGDODK�0XVHP�%DWLN�

GL� ,QGRQHVLD� EHOXP� WHUSXVDW�7HUGDSDW� �� PXVHXP���
%DWLN��\DLWX�GL�3HNDORQJDQ��.DRHPDQ�6ROR��GDQDUKD�
6ROR�� GDQ� PHVXP� EDWLN� <RJ\DNDUWD� � \DQJ� EHUGLUL�
VHMDN� ���������� PLOLN� NHOXDUJD� +DGL� 1XJURKR� GL�
MDODQ� 'U�� 6XWRPR� ��$�� 3DGD� WDQJJDO� ����������
<D\DVDQ� %DWLN� ,QGRQHVLD� PHQGLULNDQ� HPEULR�

1R�0DNDODK������
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PXVHXP�EDWLN�QDVLRQDO�\DQJ�PHQHPSDWL�GL�JHGXQJ�
WHNVWLO� NRQWHQSRUHU� SDGD� PXVHXP� WHNVWLO� -DNDUWD��
.HDQHNDUDJDPDQ�PRWLI�PRWLI� EDWLN� WUDGLVLRQDO� GDQ�
ILORVRILQ\D� SDGD� PXVHXP�PXVHXP� GLDWDV� GDSDW�
GLVDWXNDQ� NHGDODP� PXVHXP� PD\D�� 0XVHXP� PD\D�
GDSDW� PHQJKLPSXQ� DVDO� PXDVDO�� VLPERO�� GDQ�
ILORVRIL� \DQJ� WHUGDSDW� SDGD� VHWLDS� PRWLI� EDWLN�
WUDGLVLRQDO� \DQJ� PHUXSDNDQ� ZDULVDQ� EXGD\D� SDGD�
VHWLDS�SURSLQVL�DVDO�PRWLI�WHUVHEXW��

'HQJDQ� DGDQ\D� ZHE� LQL�� PRWLI�PRWLI� EDWLN�
\DQJ� PHUXSDNDQ� ZDULVDQ� EXGD\D� PLOLN� EDQJVD�
,QGRQHVLD� GDSDW� GLNHQDO� ROHK� QHJDUD�QHJDUD� ODLQ��
VHKLQJJD� NODLP� NHSHPLOLNDQ� PRWLI� EDWLN� WHUVHEXW�
ROHK�QHJDUD�ODLQ�WLGDN�WHUMDGL��0XVHXP�EDWLN�RQOLQH
LQL� PHQGRNXPHQWDVLNDQ� VHFDUD� GLJLWDO�
NHDQHNDUDJDPDQ�PRWLI�EDWLN�GDQ� VHMDUDKQ\D�GDODP�
EHQWXN�GHVDLQ�PXOWLPHGLD�EHUEDVLV�ZHE�\DQJ�GDSDW�
PHOHVWDULNDQ� GDQ� HIHNWLI� PHQJHQDONDQ� NHND\DDQ�
PRWLI� EDWLN� VHEDJDL� ZDULVDQ� EXGD\D� PLOLN� EDQJVD�
,QGRQHVLD��:HE�LQL�MXJD�VHEDJDL�PHGLD�NRPXQLNDVL�
YLVXDO�EHUEDVLV�WHNQRORJL�PXOWLPHGLD�DJDU�NHND\DDQ�
PRWLI�EDWLN�\DQJ�DGD�GDSDW��GLOLQGXQJL�KDN�FLSWDQ\D��
GDQ� PHQJHQDONDQ� NHSDGD� GXQLD� VHUWD� PHPEHULNDQ�
SHPEHODMDUDQ� EDJL� PDV\DUDNDW� XQWXN� OHELK�
PHQJHQDO� NHND\DDQ� NHDQHND� UDJDPDQ� PRWLI� EDWLN�
\DQJ�DGD�GL�,QGRQHVLD��GDQ�PHQWUDQPLVLNDQ�VHMDUDK��
PDNQD�VLPEROLV��GDQ�WUDGLVL� WXUXQ�PHQXUXQ��VHPXD�
KDO�\DQJ�WHUNDLW�GHQJDQ�EDWLN��

�� 7XMXDQ�

0HQGRNXPHQWDVLNDQ� PRWLI� EDWLN� WUDGLVLRQDO�
VHEDJDL� PHGLD� LQIRUPDVL� GDODP� EHQWXN� UHND\DVD�
PRGHO� PXVHXP� GHQJDQ� PRGHO� FUHDWLI� GLJLWDO�
EHUEDVLV�ZHE� \DQJ� GDSDW� PHOHVWDULNDQ� GDQ� HIHNWLI�
PHQJHQDONDQ� SRWHQVL� EXGD\D� EDWLN� ,QGRQHVLD� NH�
PDV\DUDNDW� GXQLD�� GDQ� PHPXDW� QLODL�QLODL� OXKXU�
GDODP� NDUDNWHULVWLN� NHKLGXSDQ� PDV\DUDNDW�
,QGRQHVLD�� 0XVHXP� EDWLN� RQOLQH� \DQJ� GLKDVLONDQ�
GDSDW�PHQWUDQPLVLNDQ�VHMDUDK��PDNQD�VLPEROLV��GDQ�
WUDGLVL� WXUXQ� PHQXUXQ� � VHPXD� KDO� \DQJ� WHUNDLW�
GHQJDQ�PRWLI�EDWLN�WUDGLVLRQDO�GL�,QGRQHVLD��

0DQIDDW� GDQ� GDPSDNQ\D� NH� GHSDQ� PXVHXP�
RQOLQH�LQL�GDSDW�PHQMDGL�SRUWDO�UHVPL�PXVHXP�EDWLN�
GL� ,QGRQHVLD�� GDQ� OHELK� PHPDQWDSNDQ� FLWUD� PRWLI�
EDWLN�WUDGLVLRQDO�GL�,QGRQHVLD�NH�PDV\DUDNDW�GXQLD��
'HQJDQ� VHPDNLQ� GLNHQDOQ\D� PXVHXP� RQOLQH� LQL�
PDND� NHDQHND�UDJDPDQ� PRWLI� EDWLN� PHQMDGL�
NHND\DDQ� Q\DWD� EDQJVD� ,QGRQHVLD�� \DQJ� GDSDW�
PHQGXNXQJ� SHQLQJNDWDQ� HNRQRPL� PDV\DUDNDW�
NKXVXVQ\D�SDUD�SHQJUDMLQ�EDWLN�NHFLO��

�� 0HWRGH�3HQHOLWLDQ�

0HWRGH� SHQJHPEDQJDQ� DSOLNDVL� PRGHO�
PXVHXP� RQOLQH� SDGD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�
PRGHO� ZDWHUIDOO� \DQJ� PHUXSDNDQ� PRGHO� ORJLV�
SUHVSHNWLI� XPXP�� .XDOLWDV� SHQJHPEDQJDQ� SURGXN�

SHUDQJNDW� OXQDN� GHQJDQ� ZDWHUIDOO� GLWHNDQNDQ�
EHUGDVDUNDQ� SDGD� WXQWXWDQ� NHEXWXKDQ� SHPDNDL�
�XVHU��� 8UXW�XUXWDQ� WDKDS� SHQJHPEDQJDQ� GHQJDQ�
PRGHO� ZDWHUIDOO� GLVHEXW� GHQJDQ� SKDVH�� \DQJ�
PHUXSDNDQ� WDKDSDQ�\DQJ�KDUXV�GLODOXL�ROHK�SURGXN�
SHUDQJNDW� OXQDN� GDUL� NRQVHS� DZDO� VDPSDL� WDKDS�
WHUDNKLU�� GLPDQD� SHUEDLNDQ� UDQFDQJDQ� GDSDW�
GLODNXNDQ� SDGD� VHWLDS� SKDVH� NH� SKDVH� VHEHOXPQ\D�
DWDX� GLNHQDO� GHQJDQ� LVWLODK� VRIWZDUH� OLYH� F\FOH��
0RGHO� LQL� EHUVLIDW� XPXP� GHQJDQ� PHPEHULNDQ�
XUXWDQ� ORJLV� SKDVH�SKDVH� SHQJHPEDQJDQ� VHEDJDL�
EHULNXW���

3KDVH���,QLVLDOLVDVL�SUR\HN�
0HQGHILQLVLNDQ� GDQ� PHQJNDML� NHEXWXKDQ� GDQ�
PDQIDDW� DNDQ� ZHE� \DQJ� DNDQ� GLEDQJXQ��
0XVHXP� GL� GXQLD� PD\D� VDQJDWODK� SRWHQVLDO�
XQWXN� GLNHPEDQJNDQ�� NDUHQD� LQWHUQHW� \DQJ�
PHQMDQJNDX� OHELK� GDUL� VHWHQJDK� PLOLDU�
SHQGXGXN� GXQLD� VDQJDW� WHSDW� XQWXN�
PHQJHQDONDQ� GDQ� PHPDVDUNDQ� SURGXN� GDQ�
PHODNXNDQ�WUDQVDNVL�ELVQLV��,QWHUQHW�\DQJ�WLGDN�
PHQJHQDO� EDWDV�EDWDV� QHJDUD� GDQ� JHRJUDILV��
VDQJDW�SRWHQVLDO�XQWXN�PHPEDQWX�PHQJHQDONDQ�
PRWLI� EDWLN� \DQJ� PHUXSDNDQ� NHND\DDQ��
SHQLQJJDODQ� EXGD\D� PDV\DUDNDW� ,QGRQHVLD� NH�
PDV\DUDNDW�GXQLD�� �
3KDVH���6SHVLILNDVL�SHUV\DUDWDQ�

0HQJDQDOLVD�GDQ�PHQGRNXPHQWDVLNDQ�
SHUV\DUDWDQ� GDODP� PHQJHPEDQJNDQ� ZHE� LQL��
3URGXN� \DQJ� GLSDPHUNDQ� KDUXV� GDSDW�
PHPEHULNDQ�LQIRPDVL�SURGXFW�NQRZOHGJH��

3URPRVL� SDGD� PRWLI� EDWLN� WUDGLVLRQDO�
,QGRQHVLD� XQWXN� PHPSHUNHQDONDQ� SURGXN�
SURGXN�EDWLN�\DQJ�NKDV��NHSDGD�PDQFD�QHJDUD�
VDQJDW� SHQWLQJ� GLODNXNDQ�� +DO� LQL� GLODNXNDQ�
GHQJDQ� PHPDVDQJ� LNODQ� SDGD� VLWXV�VLWXV� OXDU�
QHJHUL� \DQJ� WHODK� EHUMD\D� VHSHUWL� \DKRR�FRP��
HED\�FRP�� WUDGH�H[FKDQJH�FR�Q]�� GDQ�
EX\VHOO�FRP�� 3URPRVL� MXJD� GLODNXNDQ� GHQJDQ�
FDUD� PHQGDIWDUNDQ� ZHEVLWH� LQL� SDGD� VHDUFK�
HQJLQH� VHSHUWL� \DKRR�FRP�� DOWDYLVWD�FRP��
O\FRV�FRP�� GDQ� JRRJOH�FRP�� 3URPRVL�
EHULNXWQ\D� \DQJ� GLODNXNDQ� DGDODK�
PHQGDIWDUNDQ� GLUL� SDGD� PDLOLQJ� OLVW� GHQJDQ�
WRSLN�PRWLI�NKDV�GDHUDK����
3KDVH����5DQFDQJDQ�GDQ�GHVDLQ�

0HOLSXWL� UDQFDQJDQ� NRQVHS� PXVHXP�
RQOLQH�� 0HPEDQJXQ� GHVDLQ� LQSXW�RXWSXW� DWDX�
LQWHUIDFH�SHPDNDL�\DQJ�HIHNWLI��³VHPXD�GHVDLQ�
KDUXV� GLPXODL� GHQJDQ� SHPDKDPDQ� WHUKDGDS�
SHPDNDL� \DQJ� GLPDNVXGNDQ�� PHOLSXWL� SURILO�
XVLD�� NHPDPSXDQ� SHPDKDPDQ�� NHPDPSXDQ�
ILVLN�� SHQGLGLNDQ�� PRWLYDVL�� WXMXDQ�� GDQ�
NHSULEDGLDQ���
0RGHO� IXQJVLRQDO� SURPRVL� RQOLQH� GDODP�
SHQHOLWLDQ� LQL� GLJDPEDUNDQ� GDODP� EHQWXN�
GLDJUDP� DOLU� GDWD� ��'DWD� )ORZ� 'LDJUDP� DWDX�
')'��� /D\DU� GLDORJ� \DQJ� GLJXQDNDQ� XQWXN�
NRPXQLNDVL�SHQJUDMLQ�GDQ�SHQJXQMXQJ�ZHEVLWH�
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SDGD� PXVHXP� DGDODK� KDO� SHQWLQJ� GDODP�
PHPEDQJXQ� DSOLNDVL� LQL�� 'HQJDQ� GHPLNLDQ�
GLSHUOXNDQ� GHVDLQ� DQWDUPXND� \DQJ� WHUPDVXN�
GLGDODPQ\D� GHVDLQ� ,QSXW� GDQ� 2XWSXW�� 'HVDLQ�
WHUVHEXW� SHUOX� GLUDQFDQJ� \DQJ� VHGHUKDQD��
PXGDK� GLSDKDPL�� PHQDULN�� GDQ� WDPSLODQ�
SURGXN� GHQJDQ� NZDOLWDV� ZDUQD� GDQ� XNXUDQ�
\DQJ�SURSRVLRQDO���
3KDVH���,PSOHPHQWDVL�

0HQJLPSOHPHQWDVLNDQ� UDQFDQJDQ�GDQ�
GHVDLQ� GHQJDQ� PHQJJXQDNDQ� EDKDVD� VFULSWLQJ�
3+3� GDQ� V\VWHP� GDWDEDVH� 0\64/�� 6HWHODK�
LPSOHPHQWDVL� VHOHVDL� GLODNXNDQ� VHODQMXWQ\D�
DGDODK� PHQ\HZD� VSDFH� SDGD� ZHE� VHUYHU�
�KRVWLQJ�� XQWXN� PHOHWDNDQ� GRNXPHQ� DSOLNDVL�
ZHE� SDVDU� JURVLU� RQOLQH�� PDND� VHODQMXWQ\D�
DGDODK� PHQWUDQVIHU� DWDX� PHPXDW� �XSORDGLQJ��
GRNXPHQ� ZHE� NH� ZHE� VHUYHU� PHQJJXQDNDQ�
SURJUDP� )73� �)LOH� 7UDQVIHU� 3URWRFRO���
.HPXGLDQ�PHPSURPRVLNDQ�ZHE� WHUVHEXW� DJDU�
GLNHQDO���

7HUGDSDW�WLJD�NDWHJRUL�SHGRPDQ�GDODP�
PHQGHVDLQ� LQWHUIDFH� PDQXVLD� GDQ� NRPSXWHU�
\DQJ� LQWHUDNWLI� GDQ� GDSDW� GLMDGLNDQ� SHGRPDQ�
GDODP�PHQGHVDLQ�PXVHXP�RQOLQH�LQL��\DLWX���
�� ,QWHUDNVL�XPXP��\DQJ�EHUIRNXV�SDGD���

� $GDQ\D� SHPDQIDDWDQ� PXOWLPHGLD�
XQWXN��NRPXQLNDVL�GXD�DUDK��

� .HPXGDKDQ� SHPEDWDODQ� VHEDJLDQ�
EHVDU� DNVL�� DGDQ\D� IXQJVL� XQGR� GDQ�
UHYHUVH��

� 3HPDNDL� KDUXV� MDUDQJ� PHQJDODPL�
VLWXDVL� GLPDQD� PHUHND� EHUWDQ\D��
³VHNDUDQJ�DSD�DUWLQ\D�LQL�"´�

� .DWHJRULNDQ� DNWLILWDV� PHQXUXW� IXQJVL�
GDQ�DWXU�JHRJUDILV�OD\DU�VHFDUD�VHVXDL��

� 7HUVHGLDQ\D� IDVLOLWDV� KHOS� GDQ� SHVDQ�
NHVDODKDQ�\DQJ�VHQVLWLI�NRQWHNV�

� *XQDNDQ� SHULQWDK�SHULQWDK� \DQJ�
PXGDK�GLSDKDPL��

�� 7DPSLODQ�LQIRUPDVL��\DQJ�EHUIRNXV�SDGD���
� 3HQJJXQDDQ�WHNV��ZDUQD��GDQ�JDPEDU��

GDQ� VXDUD� \DQJ� UHOHYDQ� XQWXN�
PHQDPSLONDQ�LQIRUPDVL��

� 3HUWLPEDQJNDQ�NHWHUVHGLDDQ�JHRJUDILV�
OD\DU� WDPSLODQ� GDQ� JXQDNDQ� VHFDUD�
HILVLHQ��

�� (QWUL�GDWD��\DQJ�EHUIRNXV�SDGD���
� 0HQMDJD�NRQVLVWHQVL�GLDQWDUD�WDPSLODQ�

LQIRUPDVL�GDQ�LQSXW�GDWD��
� 3HQJDWXUDQ� PRGH� LQSXW� \DQJ� GLVXNDL�

ROHK� XVHU�� PHQJJXQDNDQ� PRXVH� DWDX�
NH\ERDUG��

� 0HQRQDNWLINDQ� SHULQWDK� \DQJ� WLGDN�
VHVXDL� GHQJDQ� NRQWHNV� \DQJ� VHGDQJ�
EHUODQJVXQJ��

� 7HUVHGLDQ\D� IDVLOLWDV� KHOS� XQWXN�
VHPXD�DNVL�LQSXW��

� 0HPELDUNDQ� SHPDNDL� GDSDW� PHPLOLK�
XUXWDQ� DNVL� \DQJ� PXQJNLQ� GDODP�
NRQWHNV�VHEXDK�DSOLNDVL��

3KDVH���3HQJXMLDQ�
0HQJXML� DSDNDK� ZHE� UPXVHXP� EDWLN�

RQOLQH� \DQJ� GLKDVLONDQ� WHODK� VHVXDL� GHQJDQ�
\DQJ� GLUHQFDQDNDQ� DWDX� EHOXP�� 3HQJXMLDQ�
UDQFDQJDQ� GDQ� GHVDLQ� GHQJDQ� PHQJJXQDNDQ�
PHWRGH� UHYLHZ� DWDX� SHQJNDMLDQ� XODQJ�� DGDODK�
SHQJNDMLDQ� \DQJ� GLWHNDQNDQ� SDGD� NXDOLWDV�
NHPXGDKDQ�SHQJJXQDDQ�EDJL�SHQJJXQD��ILWQHVV�
IRU� XVHU��� 3HQJXMLDQ� LPSOHPHQWDVL� GLODNXNDQ�
GHQJDQ� PHWRGH� SHQJXMLDQ� GDODP� EHEHUDSD�
WLQJNDW� SHUEHGDDQ�� \DQJ� VHFDUD� XUXW� GLODNXNDQ�
WHVW� XQLW�� LQWHJUDVL�� V\VWHP�� GDQ� \DQJ� WHUDNKLU�
DGDODK� WHVW� SHQHULPDDQ� XQWXN� PHPEHULNDQ�
SHUFREDDQ�\DQJ�OHELK�UHDOLVWLV�NH�XVHU�GDUL�ZHE
WHUVHEXW��
3KDVH���3HPHOLKDUDDQ�

0HPEHWXONDQ�NHVDODKDQ�GDQ�NHNXUDQJDQ�
\DQJ� WHUMDGL� SDGD� SHQHUDSDQ� VHVXQJJXKQ\D�
GLODSDQJDQ����

�� 5DQFDQJDQ�6\VWHP�

5DQFDQJDQ� PHOLSXWL� UDQFDQJDQ� NRQVHS�
PXVHXP� EDWLN� RQOLQH�� VHUWD� PHPEDQJXQ� GHVDLQ�
LQSXW�RXWSXW� DWDX� LQWHUIDFH� SHPDNDL� \DQJ� HIHNWLI��
³VHPXD� GHVDLQ� KDUXV� GLPXODL� GHQJDQ� SHPDKDPDQ�
WHUKDGDS� SHPDNDL� \DQJ� GLPDNVXGNDQ�� PHOLSXWL�
SURILO� XVLD�� NHPDPSXDQ� SHPDKDPDQ�� NHPDPSXDQ�
ILVLN��SHQGLGLNDQ��PRWLYDVL��WXMXDQ��GDQ�NHSULEDGLDQ���

0RGHO� IXQJVLRQDO� PXVHXP� EDWLN� RQOLQH�
GLJDPEDUNDQ�GDODP�EHQWXN�GLDJUDP�DOLU�GDWD���'DWD�
)ORZ� 'LDJUDP� DWDX� ')'��� ')'� PXVHXP� EDWLN�
RQOLQH�EHULVL�JDPEDUDQ�JOREDO�VLVWHP�\DQJ�WHUGDSDW�
�� HQWLWDV� \DQJ� WHUOLEDW� SDGD� VLVWHP� PXVHXP� EDWLN�
RQOLQH�� \DLWX� �� SHQJHOROD� �DGPLQ�� GDQ� SHQJXQMXQJ�
PXVHXP� RQOLQH�� 0DVLQJ�PDVLQJ� HQWLWDV� WHUOLEDW�
ODQJVXQJ� GHQJDQ� VLVWHP� GHQJDQ� PHQGDSDWNDQ�
RXWSXW�GDUL�VLVWHP�GDQ�PHODNXNDQ�LQSXW�NH�VLVWHP��

3HQJXMLDQ� SDGD� WDKDS� SHUDQFDQJDQ� OHELK�
GLWHNDQNDQ� SDGD� SHQJXMLDQ� VWUXNWXU� DSOLNDVL��
3HQJXMLDQ� GDSDW� GLODNXNDQ�PHODOXL� SHPRGHODQ� GDQ�
VLPXODVL� HNVHNXVL� VWUXNWXU� SDGD� NRPSXWHU��
SHQJXMLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJDQDOLVD�
NDUDNWHULVWLN�NLQHUMD�VWUXNWXU��

7DEHO����3HQJXMLDQ�7DKDS�3HUDQFDQJDQ�
1R� .ULWHULD�8ML� +DVLO�

8ML�
�� 2YHUYLHZ�6\VWHP���

$SDNDK�DGD��GHVNULSVL�\DQJ�
KLODQJ�GDUL�LQWHUIDFH�GHQJDQ�
V\VWHP�ODLQ�"�
$SDNDK�NHEXWXKDQ�V\VWHP�
VXGDK�WHUSHQXKL�"�
$SDNDK� WHODK� PHQHWDSNDQ�
ODQJNDK�ODQJNDK� PDQXDO� GDQ�

&�

6&�

7&�
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RWRPDWLV�"�
��

'HVNULSVL�6LVWHP��

$SDNDK�WHODK�PHPEDQJXQ�
VWUXNWXU�FKDUW��\DQJ�
GLSHUOLKDWNDQ�VHFDUD�ORJLND�
EUHDNGRZQ�GDODP�V\VWHP�GDQ�
LQWHUIDFH�"�
$GDNDK�GHVNULSVL�QDUDWLI�
IXQJVL�GDUL�V\VWHP�"�
$GDNDK�KLHUDUNL��GDUL�VWUXNWXU�
ORMLN�GDODP�V\VWHP�"

7&�

&�

&�

�� 5DQFDQJDQ�'DWD�,QSXW�2XWSXW�±�
6WUXNWXU�'DWD���

$SDNDK�GDWD�WHODK�
GLNHORPSRNNDQ�NHGDODP�
NDWHJRUL�ORJLND�"�
$SDNDK�GDWD��WHODK�
GLNDWHJRULNDQ�VHSHUWL���VWDWLF��
KLVWRU\�GDWD�"�
$SDNDK�QDPD�GDWD�\DQJ�
GLJXQDNDQ�WHODK�VWDQGDU�"�

6&�

&�

6&��

�� 5DQFDQJDQ�'RNXPHQ�2XWSXW���

$SDNDK�DGD�KHDGLQJ�"�
$SDNDK�KHDGLQJ�PHOLEDWNDQ�
MXGXO�ODSRUDQ��GHSDUWHPHQ��
WDQJJDO��GVE�"�
$SDNDK�RXWSXW�GRNXPHQ�
GDSDW�PHQ\HVXDLNDQ�XQWXN�
OLQJNXQJDQ�VDDW�LQL�"�
$SDNDK�VHWLDS�GDWD�
GLLGHQWLILNDVLNDQ�"�

6&�
&�

&�

6&�

�� 5DQFDQJDQ�(OHPHQ�,QSXW��
$SDNDK�HOHPHQ�GDWD�VHFDUD�
MHODV�GLQ\DWDNDQ�"�
$SDNDK�VXPEHU�GDWD�
GLWHWDSNDQ�"�
6XGDKNDQ�NHEXWXKDQ�LQSXW�
GLGRNXPHQWDVLNDQ�"�

6&�

6&�

&�

�� 3HUDQFDQJDQ� PHWRGH� XQWXN�
PHQFDSDL�WLQJNDW�OD\DQDQ�

3HPHQXKDQ�WLQJNDW�OD\DQDQ�
3HPEDQJXQDQ�SURVHGXU�XQWXN�
PHPRQLWRU�WLQJNDW�OD\DQDQ�

6&�
6&�

�� 3HUDQFDQJDQ�3URVHV�1RQ�
.RPSXWHU��

$SDNDK�SHUVLDSDQ�LQSXW�
GLMHODVNDQ�"�
$SDNDK�GLVWULEXVL�RXWSXW�WHODK�
GLMHODVNDQ�"�
$SDNDK�SURVHGXU�SHUEDLNDQ�
NHVDODKDQ�WHODK�GLMHODVNDQ�"�

6&�

7&�

7&�

�� 3URVHGXU�3HUHQFDQDDQ�6LVWHP���
�� 6XGDKNDK�FDNXSDQ��

WXMXDQ��GDQ�EDWDVDQ�
GLEDQJXQ�"�

�� 6XGDKNDK�UHQFDQD�XQWXN�
SURVHGXU�XVHU�GDQ�SKDVH�
SHUXEDKDQ�GLOHQJNDSL�"�

�� 6XGDKNDK�VXPEHU�GD\D�
GDQ�WDQJJXQJMDZDE�GLWDWD�
��VLDSD�PHODNXNDQ�DSD���"�

�� 6XGDKNDK�UHQFDQD�
GLVXVXQ�XQWXN�SKDVH�
EHULNXWQ\D�"�

6&�

6&�

6&�

&�

�� .HFRFRNDQ�WHUKDGDS�NHEXWXKDQ���
(YDOXDVL� SHQJJXQD� VLVWHP�
WHUKDGDS�WXMXDQ�DSOLNDVL�
.HWHUOLEDWDQ� SHQJJXQD� GDODP�
SHUDQFDQJDQ�VLVWHP�

7&�

&�

���
3HUDQFDQJDQ�SHPHQXKDQ�NULWHULD��

3HQGHILQLVLDQ� PDQIDDW� VLVWHP�
EHUGDVDUNDQ�UDQFDQJDQ�VLVWHP�
3HQGHILQLVLDQ�ZDNWX�
NHJXQDDQ�VLVWHP�

6&�

7&�

��� 5HQFDQD�3HQJXMLDQ�6LVWHP���
6XGDKNDK�FULWHULD�SHQHULPDDQ�
��NRQGLVL�XVHU��
GLLGHQWLILNDVLNDQ�"��
6XGDKNDK�VWUDWHJL�SHQHULPDDQ�
XVHU�GLLGHQWLILNDVLNDQ�"�
6XGDKNDK�SHQJXMLDQ�
NHEXWXKDQ�GDWD�GLLGHQWLILNDVL�
"�
6XGDKNDK�GRNXPHQWDVL�
GLNXPSXONDQ�GDQ�GLDWXU�"��

7&�

7&�

&�

&�

���
3HUDQFDQJDQ�\DQJ�GLUDZDW�

3HQGHILQLVLDQ�DWULEXW�GDWD�
3HQGHILQLVLDQ� SHUXEDKDQ�
VLVWHP� WHUKDGDS� GRNXPHQWDVL�
UDQFDQJDQ�

6&�
&�

�� +DVLO�GDQ�3HPEDKDVDQ�

6HWHODK�LPSOHPHQWDVL�PXVHXP�EDWLN�RQOLQH�LQL�
VHOHVDL�� PDND� VHODQMXWQ\D� DSOLNDVL� GDODP� EHQWXN�
ZHE� LQL� GLWUDQVIHU� DWDX� GLPXDW� �XSORDGLQJ�� NH�
VHUYHU� ZHE� DJDU� GDSDW� GLDNVHV� ROHK� SHQJJXQD�
LQWHUQHW�OHZDW�EURZVHU�ZHE�GHQJDQ�QDPD�³PXVHXP�
EDWLN�FRP´���
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*DPEDU����+DODPDQ�GHSDQ�PXVHXP�EDWLN�FRP�

/DQJNDK�VHODQMXWQ\D�DGDODK�PHPSXEOLNDVLNDQ�
KDODPDQ� ZHE� PXVHXP�EDWLN�FRP� LQL� SDGD� GXQLD�
GHQJDQ� FDUD�PHQDPEDKNDQ� KDODPDQ�ZHE� LQL� SDGD�
PHVLQ� SHQFDUL� DWDX� VHDUFK� HQJLQH� RSWLPL]H�� GDQ�
GHQJDQ� FDUD� PHQHPSDWNDQ� �SRVW�� SHPEHULWDKXDQ�
VLQJNDW� WHQWDQJ� NHEHUDGDDQ� PXVHXP�EDWLN�FRP�
SDGD�QHZVJURXS�\DQJ�PHQDQJDQL� WRSLN�WRSLN� \DQJ�
WHUNDLW� GHQJDQ� PDVDODK� EDWLND�� SURGXN� NHUDMLQDQ�
WDQJDQ�� DWDX� FXOWXUH� KHULWDJH�� 'HQJDQ� SXEOLNDVL�
\DQJ� EDLN� PDND� DNDQ� EDQ\DN� SHQJXQMXQJ� SDGD�
PXVHXP�EDWLN�FRP���

6HWHODK� PXVHXP�EDWLN�FRP� WHODK� GLPXDW� NH�
VHUYHU�ZHE�GDQ�GLSXEOLNDVL�NDQ�EHUDUWL�WHODK�EHUGLUL�
PXVHXP�EDWLN� RQOLQH� \DQJ�PHQ\HGLDNDQ� LQIRUPDVL�
VHMDUDK�GDQ�SHPEHODMDUDQ� ILORVRIL� \DQJ� WHUNDQGXQJ�
GDUL� VHWLDS�PRWLI� EDWLN� WUDGLVLRQDO� \DQJ�PHUXSDNDQ�
NHND\DDQ�EXGD\D�,QGRQHVLD��

3HQJXMLDQ� SHUDQJNDW� OXQDN� PXVHXP� 2Q�
/LQH� LQL� � LQL�PHQJJXQDNDQ�PHWRGH� SHQJXMLDQ� GDXU�
KLGXS� �OLIH� F\FOH��� 7DKDS� SHQJXMLDQ� DNDQ�
PHQJKDVLONDQ� GRNXPHQWDVL� KDVLO� SHQJXMLDQ� VHUWD�
PHQMDPLQ� EDKZD� PXVHXP�EDWLN�FRP� \DQJ� WHODK�
GLXML� WHODK� VHVXDL� GHQJDQ� VSHVLILNDVL� IXQJVL� \DQJ�
WHODK� GLWHWDSNDQ�� .ULWHULD� \DQJ� PHUXSDNDQ� GDVDU�
SHQHWDSDQ� UHQFDQD� SHQJXMLDQ� DGDODK�� IDNWRU� UHVLNR�
\DQJ� GLNDLWNDQ� GHQJDQ� UHQFDQD� SHQJXMLDQ� GLVHEXW�
IDNWRU�XML��

��7DEHO�����)DNWRU�8ML�3HQJHPEDQJDQ�PXVHXP�EDWLN��2QOLQH�

7DKDS�
3HQJHPEDQJDQ��

)DNWRU�8ML�

$QDOLVLV�
.HEXWXKDQ�

0HWRGRORJL�NHEXWXKDQ�
6SHVLILNDVL�IXQJVLRQDO�
6SHVLILNDVL�
3HQJJXQDDQ�
.HEXWXKDQ�3RUWDELOLWDV�
6SHVLILNDVL�$QWDUPXND�
.HEXWXKDQ�
2SHUDVLRQDO�

3HUDQFDQJDQ� 3HUDQFDQJDQ�PHWRGH�
SHQFDSDLDQ�WLQJNDW�
OD\DQDQ�

.HFRFRNDQ�WHUKDGDS�
NHEXWXKDQ�
3HUDQFDQJDQ�
SHPHQXKDQ�NULWHULD�
3HUDQFDQJDQ�\DQJ�
GLUDZDW�
.HEXWXKDQ�
NRPXQLNDVL�RSHUDVL�

,PSOHPHQWDVL� ,PSOHPHQWDVL�NHQGDOL�
LQWHJULWDV�GDWD�
6LVWHP�SHUDQFDQJDQ�
XQWXN�PHQFDSDL�
WLQJNDW�OD\DQDQ�
.HVHVXDLDQ�SURJUDP�
GHQJDQ�UDQFDQJDQ�
XQWXN�NHPXGDKDQ�
SHPDNDLDQ�
3HQJHPEDQJDQ�
SURVHGXU�RSHUDVL�
.LQHUMD�SURJUDP�

3HQJXMLDQ� 3HQJXMLDQ�IXQJVLRQDO�
3HQJXMLDQ�RSHUDVL�
3HQJXMLDQ�PDQXDO�

�� .HVLPSXODQ�

'HQJDQ�GLKDVLONDQ�PXVHXP�EDWLN�RQOLQH�PDND�
GDSDW� GLNHQDONDQ� NH� PDV\DUDNDW� GXQLD� WHQWDQJ�
PRWLI�EDWLN�VHEDJDL�HNVSUHVL�EXGD\D�\DQJ�PHPLOLNL�
PDNQD� VLPEROLV� \DQJ� XQLN� GDQ� QLODL� HVWHWLND� \DQJ�
WLQJJL�� GDQ� PHPLOLNL� WHNQLV� VHUWD� VLPERO� EXGD\D�
\DQJ� PHQMDGL� ILORVRIL� NHKLGXSDQ� GDQ� LGHQWLWDV�
UDN\DW� ,QGRQHVLD�� 0XVHXP� EDWLN� RQOLQH� GDSDW�
PHQMHPEDWDQL� IXQJVL� PXVHXP� EDWLN� \DQJ� DGD� GL�
,QGRQHVLD� GDODP� UDQJND� PHQWDQPLVLNDQ� VHMDUDK��
PDNQD�VLPEROLV��GDQ�WUDGLVL� WXUXQ�PHQXUXQ��VHPXD�
KDO�\DQJ�WHUNDLW�GHQJDQ�EDWLN��

+DVLO�GDUL�SHQJXMLDQ�PXVHXP�EDWLN�FRP��EDLN�
PHODOXL� GDIWDU� FKHFN� OLVW� PDXSXQ� PHQJJXQDNDQ�
NDVXV�XML�GDSDW�GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW���
� 8ML� GHQJDQ� FKHFN� OLVW� PHPEHULNDQ� MDPLQDQ�

SDGD�PXVHXP�EDWLN�2QOLQH�EDKZD�VHWLDS�WDKDS�
SHQJHPEDQJDQ� VLVWHP� WHODK� GLODPSDXL� GHQJDQ�
PHWRGRORJL�\DQJ�EHQDU��

� 'HQJDQ�PHQJJXQDNDQ�XML�NDVXV��PXVHXP�EDWLN�
RQOLQH�LQL��WHODK�PHQMDGL�SHUDQJNDW�OXQDN�\DQJ�
EHEDV� GDUL� NHVDODKDQ� VLQWDN� GDQ� VHFDUD�
IXQJVLRQDO� GDSDW� PHODNXNDQ� EHUEDJDL� MHQLV�
SHQJRODKDQ�\DQJ�GLGDVDUNDQ�SDGD�PHWRGD�\DQJ�
GLJXQDNDQ��

'DIWDU�3XVWDND��

>�@ 'LQ�� +�:�+�� �������� 8VLQJ� 0XVHXP�
2QOLQH� 5HVRXUFHV�� 5HFRPPHQGDWLRQV�
IRU� $� 7HDFKHU� 7UDLQLQJ� 0RGHO� 8VLQJ�
7HFKQRORJ\� LQ� 5XUDO� $ODVND�� ,Q� &��
&UDZIRUG� HW� DO�� �(GV���� 3URFHHGLQJV� RI�
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6RFLHW\�IRU� ,QIRUPDWLRQ�7HFKQRORJ\�	�
7HDFKHU� (GXFDWLRQ� ,QWHUQDWLRQDO�
&RQIHUHQFH�

>�@ 0XK�&K\XQ� 7DQJ�� ������
5HSUHVHQWDWLRQDO� SUDFWLFHV� LQ� GLJLWDO�
PXVHXPV��$�FDVH�VWXG\�RI�WKH�1DWLRQDO�
'LJLWDO� 0XVHXP� 3URMHFW� RI� 7DLZDQ��
7KH� ,QWHUQDWLRQDO� ,QIRUPDWLRQ� 	�
/LEUDU\� 5HYLHZ� ������� ���� ��±����
(OVHYLHU��

>�@ 2¶%ULHQ�� -DPHV�� ������ ,QWURGXFWLRQ� WR�
,QIRUPDWLRQ� 6\VWHPV�� 0F*UDZ�+LOO�
LQF��

>�@ 3HUU\�� :LOOLDP�� ������ (IIHFWLYH�
0HWKRGV� )RU� 6RIWZDUH� 7HVWLQJ�� -RKQ�
:LOH\�	�6RQV�,QF���1HZ\RUN��

>�@ 3UDVHW\R�� 'LGLN� 'ZL�� ������ 6ROXVL�
0HQMDGL� :HE� 0DVWHU� 0HODOXL�
0DQDMHPHQ� :HE� 'HQJDQ� 3+3�� � 37�
(OH[�0HGLD�.RPSXWLQGR��-DNDUWD��

>�@ 3UHVPDQ�� 5RJHU� 6�� ������ 6RIWZDUH�
(QJLQHHULQJ�$� 3UDFWLWLRQHU¶V�
$SSURDFK�� 0F*UDZ�+LOO� &RPSDQLHV��
,QF�


