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��� /DWDU�%HODNDQJ

'HQJDQ� EDQ\DNQ\D� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� SDUD� DKOL� GL� VHOXUXK� EHODKDQ�

GXQLD� PHQJDNLEDWNDQ� SHUNHPEDQJDQ� GXQLD� WHOHNRPXQLNDVL� VHPDNLQ� EHUWXPEXK� GDUL�

ZDNWX� NH� ZDNWX� 3HUNHPEDQJDQ� LQL� VDQJDWODK� WHUDVD� \DQJ�PDQD� SDGD� DZDOQ\D�PDVLK�

NRPXQLNDVL�PHQJXQDNDQ� NDEHO� VHEDJDL�PHGLD� WUDQVPLVL� XQWXN� GDSDW� VDOLQJ� WHUKXEXQJ�

DQWDUD� GDUL� VDWX� WHPSDW� NH� WHPSDW� ODLQQ\D� VDPSDL� PXQFXO� WHNQRORJL� \DQJ� GLQDPDNDQ�

QLUNDEHO \DQJ� PHQJJXQDNDQ� JHORPEDQJ� HOHNWURPDJQHWLN� 6HODPD� LQL�� JHORPEDQJ�

NRPXQLNDVL� UDGLR� WLQJJL� PHPSXQ\DL� NHNXUDQJDQ� SDGD� UDQJH� IUHTXHQF\� \DQJ� GDSDW�

PHPEDKD\DNDQ� PDQXVLD� MLND� WHUSDSDU� SDGD� IUHNXHQVL� \DQJ� WLQJJL� SDGD� VDDW� GL� GHNDW�

%76�GDODP�ZDNWX�\DQJ�FXNXS�ODPD��0HVNLSXQ�JHORPEDQJ�UDGLDVL WHUVHEXW�WLGDN�EHQDU�

EHQDU� PHQJKDVLONDQ� PXWDVL� '1$� \DQJ� VLJQLILNDQ� SDGD� VDWX� LQGLYLGX�� QDPXQ� KDO�

WHUVHEXW�PHQMDGL� VDODK� VDWX� KDO� \DQJ� SDWXW� GLNKDZDWLUNDQ�� 6HODLQ� LWX��/L�)L� SXQ� GDSDW�

GLJXQDNDQ� SDGD� WHPSDW�WHPSDW� \DQJ� WLGDN� PHPXQJNLQNDQ� XQWXN� PHQJJXQDNDQ

IUHNXHQVL� UDGLR� WLQJJL� VHSHUWL� GL� WHPSDW� SHQJDWXUDQ� WUDILN� SHVDZDW� GL� EDQGDUD� DWDX� GL�

UXPDK� VDNLW >�@� /L�)L� PHUXSDNDQ� SHQJHPEDQJDQ� GDUL� WHNQRORJL� 9LVHEOH� /LJKW�

&RPPXQLFDWLRQ� �9/&��� VLVWHP� 9/&� �YLVLEOH� OLJKW� FRPPXQLFDWLRQ�� DGDODK� PHGLD�

NRPXQLNDVL�GDWD�PHQJJXQDNDQ�FDKD\D�WDPSDN�DQWDUD�����7+]������QP��GDQ�����7+]�

����� QP� >�@� /L�)L� PHUXSDNDQ� VDODK� VDWX� WHNQRORJL� NRPXQLNDVL� QLUNDEHO� \DQJ�

PHPDQIDDWNDQ� /('� VHEDJDL VXPEHU� FDKD\D� WDPSDN� XQWXN PHGLD� WUDQVPLVLQ\D�� 2OHK�

NDUHQD� LWX�� SDGD� WHNQRORJL� /L�)L� /('� EHUSHUDQ� VHEDJDL� WUDQVPLWWHU \DQJ� GDSDW�

GLPDQIDDWNDQ� VHEDJDL� PHGLD� WUDQVPLVL� GDQ� MXJD� VHEDJDL� VXPEHU� SHQHUDQJDQ�� 'L� VLVL�

ODLQQ\D�\DLWX�UHFHLYHU PHUXSDNDQ�SHQHULPD�LQIRUPDVL�SDGD�WHNQRORJL�/L�)L�\DQJ�GLPDQD�

WHUGDSDW� SKRWRGHWHFWRU� VHEDJDL� SHQDQJNDS� FDKD\D� \DQJ� GLSDQFDUNDQ� ROHK� /('� GLVLVL�

WUDQVPLWWHU \DQJ�NHPXGLDQ�GLRODK�PHQMDGL�VHEXDK�LQIRUPDVL�XWXK�\DQJ�WHODK�GLNLULPNDQ�

ROHK�SHQJLULP��,QIRUPDVL�\DQJ�WHODK�GLXEDK�GDSDW�EHUXSD�WHNV��VXDUD��JDPEDU�GDQ�YLGHR�

6HEHOXPQ\D� WHODK� DGD� SHQHOLWLDQ� \DQJ� GLODNXNDQ� SDGD� WHNQRORJL� LQL�� SDGD�

SHQHOLWLDQ�WHUVHEXW�PHQJJXQDNDQ�$UGXLQR�XQR�VHEDJDL�NRPSRQHQ�\DQJ�DNDQ�PHODNXNDQ�



Ϯ

SURVHV� SHQJRODKDQ� GDWD VHKLQJJD� LQIRUPDVL� \DQJ� GLNLULP� GDSDW� VDPSDL� GDQ� GLWHULPD�

SDGD� VLVL� SHQHULPD�� 3DGD� SHQHOLWLDQ� WHUVHEXW� LQIRUPDVL� \DQJ� EHUXSD� WHNV� EHUKDVLO�

GLNLULPNDQ�ROHK�SHQJLULP�GDQ�LQIRUPDVL�WHUVHEXW�MXJD�GDSDW�GLWHULPD�SDGD�VLVL�SHQHULPD�

\DQJ� GLPDQD� MXPODK� WHNV� \DQJ� GDSDW� GLWHULPD� VHEDQ\DN� PDNVLPDO� �� NDUDNWHU�� 3DGD�

SHQHOLWLDQ� WHUVHEXW� MXJD� GLGDSDWNDQ� KDVLO NHFHSDWDQ� SHQHULPDDQ� GDWD�PDNVLPXP���PV�

GHQJDQ�IUHNXHQVL�SHQHULPDDQ�GDWD��+]�SHU�E\WH�GDQ���+]�SHU�ELW >�@� 3HQHOLWLDQ�\DQJ�

WHUNDLW�\DLWX�9/&�XQWXN�SHQJLULPDQ�WHNV�>�@��7HUGDSDW�SXOD�SHQHOLWLDQ�\DQJ�PHUDQFDQJ�

SHQJLULPDQ� GDWD� GLJLWDO� GDQ�PHODNXNDQ� SHQJXNXUDQ� GHQJDQ� UHQWDQJ� VXGXW� ������ >�@�

'DQ�SHQHOLWLDQ GHQJDQ�PHQJJXQDNDQ�UDVSEHUU\�SL�EHUEDVLV�SK\WRQ�>�@�

3DGD�SUR\HN�DNKLU�LQL�WHODK GLODNXNDQ�3HUDQFDQJDQ�/LJKW�)LGHOLW\��/,�),��%HUEDVLV�

5DVSEHUU\�3L�'HQJDQ�3KRWRGHWHFWRU�$UUD\ 6HEDJDL�5HFHLYHU��5DVSEHUU\�3L�GLJXQDNDQ�

VHEDJDL� EDVLV� XQWXN�PHUDQFDQJ�/L�)L� GDQ� XQWXN�PHQHULPD�FDKD\D� WDPSDN�PDND�DNDQ�

GLKXEXQJNDQ� GHQJDQ� SKRWRGHWHFWRU� MHQLV� /'5 \DQJ GLVXVXQ� VHFDUD� DUUD\� GDQ�

VHODQMXWQ\D� EDJLDQ� LQL� GLVHEXW� VHEDJDL� UHFHLYHU� DWDX� WHUPLQDO� HTXLSPHQW�� 'HQJDQ�

SHQJJXQDDQ� 5DVSEHUU\� 3L� WHNV� \DQJ� GLWHULPD� SDGD� WHUPLQDO� HTXLSPHQW�PDNVLPDO� ���

NDUDNWHU�

��� 7XMXDQ GDQ�0DQIDDW

$GDSXQ�WXMXDQ�GDQ�PDQIDDW�GDUL�SHQXOLVDQ�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW�

�� 'DSDW�PHPEXNWLNDQ� EDKZD� FDKD\D� GDSDW� GLJXQDNDQ� VHEDJDL�PHGLD WUDQVPLVL

XQWXN�PHQJLULPNDQ�LQIRUPDVL�

�� 'DSDW� PHQMHODVNDQ� FDUD� NHUMD /L�)L� VDDW� PHQHULPD� LQIRUPDVL� WHNV� VHEDJDL�

WHUPLQDO�HTXLSPHQW�

�� 0HPEXDW� SHUDQJNDW� UHFHLYHU� XQWXN� WHNQRORJL� OLJKW�)LGHOLW\� \DQJ� GDSDW�

GLJXQDNDQ�VHEDJDL�SHQHULPD LQIRUPDVL�

�� 0HQJHWDKXL� NHQGDOD \DQJ� GDSDW� PHPSHQJDUXKL� NXDOLWDV� LQIRUPDVL� \DQJ�

GLWHULPD�SDGD�SHUDQFDQJDQ�\DQJ�GLEXDW�

�� 0HGLD� PHGLD� SHPEDODMDUDQ� GDQ� ULVHW� GL� /DERUDWRULXP� 6LVWHP� .RPXQLNDVL�

2SWLN�

��� 5XPXVDQ�0DVDODK

$GDSXQ�UXPXVDQ�PDVDODK GDUL�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW�



ϯ

�� $SDNDK�FDKD\D�GDSDW�GLMDGLNDQ� VHEDJDL�PHGLD� WUDQVLPLVL�XQWXN�PHQJLULPNDQ�

LQIRUPDVL"

�� %DJDLPDQDNDK�SKRWRGHWHFWRU�GDSDW�PHQHULPD�LQIRUPDVL�EHUXSD�FDKD\D�WDPSDN�

\DQJ�GLSDQFDUNDQ�ROHK�/('"

�� %DJDLPDQDNDK�EORN�GLDJUDP�SDGD�WHNQRORJL�OLJKW�)LGHOLW\�WHUVHEXW"

�� $SD�VDMD�NHQGDOD�\DQJ�GDSDW�PHPSHQJDUXKL�NXDOLWDV� LQIRUPDVL�\DQJ�GLWHULPD�

ROHK�UHFHLYHU"

��� %DWDVDQ�0DVDODK

$GDSXQ�EDWDVDQ�PDVDODK�GDUL�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW�

�� /('�SDGD�WUDQVPLWWHU�KDUXV�/LQH�RI�6LJKW�GHQJDQ�SKRWRGHWHFWRU�SDGD�UHFHLYHU��

�� ,QIRUPDVL�\DQJ�GLNLULPNDQ�EHUXSD�WHNV�

�� 3HUDQFDQJDQ�/L�)L GLWHUDSNDQ�GLGDODP UXDQJDQ�

�� 6LPXODVL�SHUDQFDQJDQ GLODNXNDQ�GDODP�NRQGLVL�WHWDS��WLGDN�EHUJHUDN�

��� 0HWRGRORJL

$GDSXQ�PHWRGRORJL�SDGD�SHQHOLWLDQ�3UR\HN�$NKLU�LQL��VHEDJDL�EHULNXW�

�� 6WXGL�/LWHUDWXU

6WXGL� OLWHUDWXU�GLODNXNDQ�XQWXN�PHQFDUL�LQIRUPDVL�PHQJHQDL�WHRUL�WHRUL�GDVDU�

\DQJ�GDSDW�PHPEDQWX�GDODP� WHUFLSWDQ\D�SUR\HN�DNKLU�SHQXOLV��/LWHUDWXU� WHUVHEXW�

EHUDVDO� GDUL� EXNX�� MXUQDO� GDQ� EHUEDJDL UHIHUHQVL� ODLQ� \DQJ� LQIRUPDVLQ\D� UHOHYDQ�

GHQJDQ�KDO�KDO�\DQJ�EHUNDLWDQ�GHQJDQ�SHUDQFDQJDQ�/L�)L�

�� 3HUDQFDQJDQ�GDQ�6SHVLILNDVL

'DODP� KDO� LQL� GLODNXNDQ� SURVHV� SHUDQFDQJDQ� \DQJ�PDWDQJ�PHQJHQDL� VLVWHP�

\DQJ� DNDQ� GLEXDW�� VHWHODK� PHODNXNDQ� SHUDQFDQJDQ� KDVLOQ\D� DNDQ� PHQMDGL�

JDPEDUDQ�NHUMD�XQWXN�PHQ\HOHVDLNDQ�SUR\HN�DNKLU��6HODQMXWQ\D�WDKDS�VSHVLILNDVL�

GLODNXNDQ�DJDU�KDVLO�GDUL�SURVHV�VSHVLILNDVL�VHVXDL�GHQJDQ�SURVHV�SHUDQFDQJDQ�

�� 3HPEXDWDQ�6LVWHP

3DGD� WDKDS� LQL�� SHPEXDWDQ� GLODNXNDQ� EHUGDVDUNDQ� SURVHV� SHUDQFDQJDQ� GDQ

WDKDS� VSHVLILNDVL�\DQJ� WHODK�GLODNXNDQ� VHEHOXPQ\D��+DVLO�\DQJ�GLKDUDSNDQ�SDGD�

WDKDS�SHPEXDWDQ�LQL�LDODK�GLGDSDWNDQ�V\VWHP�\DQJ�GLLQJLQNDQ�

�� 6LPXODVL�3HUHQFDQDDQ

6LPXODVL� 3HUHQFDQDDQ� GLODNXNDQ� GHQJDQ� FDUD� PHPFRED� PHQJLULPNDQ�

LQIRUPDVL�GDUL�SHQJLULP�NH�SHQHULPD�GHQJDQ�FDUD�PHWRGH�/26�GDQ�YHUWLFDO��3DGD�
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VLPXODVL�SHUDFDQDQDDQ�LQL�GLKDUDSNDQ�LQIRUPDVL�\DQJ�GLNLULP�GDSDW�GLWHULPD�ROHK�

SHQHULPD�WDQSD�DGDQ\D�NHKLODQJDQ�GDWD�

�� $QDOLVLV�3HUHQFDQDDQ

$QDOLVLV�SHUHQFDQDDQ�GLODNXNDQ�GHQJDQ�FDUD�PHQJDQDOLVD GDQ PHPEDQGLQJDQ�

KDVLO \DQJ�DNDQ�GLWHULPD�ROHK�SHQHULPD�MLND�MDUDN�DQWDUD�SHQJLULP�GDQ�SHQHULPD�

VHPDNLQ� MDXK�� +DVLO� GDUL� DQDOLVLV� SHUHQFDQDDQ� LQL� GLKDUDSNDQ� GDSDW� PHQMDGL�

NHVLPSXODQ�GDQ�UHNRPHQGDVL�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�

��� 6LVWHPDWLND�3HQXOLVDQ

'DODP� SHQXOLVDQ� SUR\HN� DNKLU� WHUGLUL� DWDV� OLPD� EDE�� GHQJDQ� NHWHUDQJDQ� VHEDJDL�

EHULNXW�

%$%�,��������3(1'$+8/8$1

3DGD� EDE� LQL� EHULVL� ODWDU� EHODNDQJ�� WXMXDQ� GDQ�PDQIDDW�� UXPXVDQ�PDVDODK��

EDWDVDQ�PDVDODK��PHWRGRORJL�SHQHOLWLDQ��VHUWD�VLVWHPDWLND�SHQXOLVDQ�

%$%�,,�������'$6$5�7(25,

3DGD� EDE� LQL�PHPEDKDV� WHQWDQJ� WHRUL� SHQGXNXQJ� SHQJHUMDDQ� SUR\HN� DNKLU�

\DQJ� DNDQ� PHQMDGL� ODQGDVDQ� XQWXN� PHQJDQDOLVL� 3UR\HN� $NKLU� WHQWDQJ

3HUDQFDQJDQ� /LJKW�)LGHOLW\ �/L�)L�� %HUEDVLV� 5DVSEHUU\� 3L� 'HQJDQ�

3KRWRGHWHFWRU�$UUD\�6HEDJDL�5HFHLYHU

%$%�,,,�����,03/(0(17$6,�'$1�3(5$1&$1*$1�6,67(0

3DGD�EDE�LQL�PHPEDKDV�WHQWDQJ�GHVNULSVL�SUR\HN�DNKLU GDQ DOXU�SHQJHUMDDQ�

SHQ\HOHVDLDQ�3UR\HN�$NKLU�

%$%�,9�����6,08/$6,�'$1�$1$/,6,6

3DGD�EDE�LQL�PHPEDKDV�WHQWDQJ�VLPXODVL�GDQ�DQDOLVLV�SHUHQFDQDDQ�

%$%�9�������3(18783

3DGD EDE� LQL�PHPEDKDV� WHQWDQJ� NHVLPSXODQ� GDUL� SHQJHUMDDQ� SUR\HN� DNKLU�

GDQ� VDUDQ� XQWXN� SHPEDFD� \DQJ� DNDQ� PHQJDPELO� SHQHOLWLDQ� GHQJDQ� WRSLN�

\DQJ�VDPD�


