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�� 3HQGDKXOXDQ�
3DGD�EDE�LQL�DNDQ�PHQMHODVNDQ�WHQWDQJ�ODWDU�EHODNDQJ�GDUL�SHQHOLWLDQ�LQL��VHUWD�

DNDQ�PHQMHODVNDQ�UXPXVDQ�PDVDODK��WXMXDQ�GDQ�MXJD�VLVWHPDWLND�SHQXOLVDQ�GDODP�
SHQHOLWLDQ�LQL��

���� /DWDU %HODNDQJ�
6DDW�VHNDUDQJ�LQL�VDQJDW�EDQ\DN�NDU\D�LOPLDK�\DQJ�GLSXEOLNDVLNDQ�GL�VHPLQDU�

QDVLRQDO�PDXSXQ� LQWHUQDVLRQDO��.DU\D� LOPLDK�PHUXSDNDQ� VHEXDK� KDVLO� SHQHOLWLDQ�
PDXSXQ�JDJDVDQ�EDUX��3HQHOLWLDQ�WHUVHEXW�KDUXV�GLGXNXQJ�ROHK�NDU\D�LOPLDK�\DQJ�
VXGDK�GLSXEOLNDVLNDQ�VHEHOXPQ\D�GHQJDQ�PHQVLWDVL�NDU\D�LOPLDK�\DQJ�ODLQ��'DODP�
SHPEXDWDQ� NDOLPDW� VLWDVL�� VHULQJ� NDOL� SHQXOLV� PHQJJXQDNDQ� NDOLPDW� \DQJ�
EHURULHQWDVL� REMHNWLI� XQWXN� GDSDW� PHQJKLQGDUL� NULWLNDQ� WHUKDGDS� NDU\D� \DQJ�
GLJXQDNDQ� VHEDJDL� UHIHUHQVLQ\D�� $NDQ� WHWDSL� WLGDN� PHQXWXS� NHPXQJNLQDQ�
SHQJNXWLSDQ�GLODNXNDQ�GHQJDQ�RULHQWDVL�SRVLWLI�\DQJ�EHUWXMXDQ�XQWXN�PHQGXNXQJ�
NDU\D� LOPLDQ� WHUVHEXW� DWDX� PHQJJXQDNDQ� RULHQWDVL� QHJDWLI� XQWXN� PHOLKDWNDQ�
NHNXUDQJDQ�GDUL�NDU\D�LOPLDK�\DQJ�GLDFXQ\D>�@��6HQWLPHQ�GL�GDODP�NDOLPDW�VLWDVL�
MXJD�GDSDW� EHUJXQD� XQWXN�PHQHQWXNDQ� NXDOLWDV� GDUL� VXDWX�NDU\D� LOPLDK��.XDOLWDV�
GDUL�NDU\D�LOPLDK�VHVHRUDQJ�GDSDW�GLQLODL�GHQJDQ�PHOLKDW�RULHQWDVL�VLWDVL��SDGD��NDU\D�
LOPLDK�\DQJ�PHUXMXN�NDU\D�LOPLDK�WHUVHEXW>�@��

8QWXN� GDSDW� PHPSHUOLKDWNDQ� RULHQWDVL� GDUL� NDOLPDW� VLWDVL� GDSDW� GLJXQDNDQ�
DQDOLVLV� VHQWLPHQ� \DQJ� EHUJXQD� XQWXN�PHQJNODVLILNDVLNDQ� RULHQWDVL� GDUL� VHEXDK�
NDOLPDW� EHUXSD� RULHQWDVL� SRVLWLI�� QHJDWLI� DWDXSXQ� REMHNWLI�� 3HQJHORPSRNDQ� LQL�
PHQJJXQDNDQ� FODVVLILHU� XQWXN� GDSDW� PHQJNODVLILNDVL� RULHQWDVL� \DQJ� WHUNDQGXQJ�
GLGDODP� NDOLPDW�� 'LNDUHQDNDQ� EDQ\DN� WHNQLN� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�
PHODNXNDQ� DQDOLVD� VHQWLPHQ>�@�� PXQFXO� VHEXDK� SHUPDVDODKDQ� EDUX� \DLWX�
PHQHQWXNDQ�NRPELQDVL�HNVWUDNVL� ILWXU�GDQ�FODVVLILHU�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�
PHQJKDVLONDQ�PRGHO�\DQJ�WHUEDLN��2OHK�NDUHQD�LWX�GLODNXNDQODK�SHQHOLWLDQ�XQWXN�
PHQFDUL�SHUIRPDQVL�VHWLDS�NRPELQDVL�DQWDUD�FODVVLILHU�GDQ�PHWRGH�HNVWUDNVL�ILWXU��
3DGD�SHPEXDWDDQ�SHQHOLWLDQ�LQL�DNDQ�GLJXQDNDQ�EHEHUDSD�FODVVLILHU�\DLWX�6XSSRUW�
9HFWRU�0DFKLQH�690���1DwYH�%D\HV�GDQ�/RJLVWLF�5HJUHVLRQ��3HQJJXQDDQ�FODVVLILHU
WHUVHEXW� GLNDUHQDNDQ� 690�� 1DwYH� %D\HV�� /RJLVWLF� 5HJUHVLRQ� LQL� PHPLOLNL�
SHUIRUPDQVL� \DQJ� EDLN� XQWXN� PHQJNODVLILNDVL� VHQWLPHQ>���@�� 690� PHUXSDNDQ�
PHWRGH� SHPEHODMDUDQ� PHVLQ� \DQJ� EHNHUMD� DWDV� K\SHUSODQH� WHUEDLN� XQWXN�
PHPLVDKNDQ�NHODV�NHODV�\DQJ�LQJLQ�GLGHILQLVLNDQ��K\SHUSODQH�LQL�VHQGLUL�PHUXSDNDQ�
JDULV� \DQJ� PHPLVDKNDQ� DQWDUD� GXD� EXDK� QLODL>�@�� 6HGDQJNDQ� 1DwYH� %D\HV
PHUXSDNDQ� VHEXDK� WHNQLN� SHPEHODMDUDQ� PHVLQ� EHUGDVDUNDQ� SUREDELOLWDV�
NHPXQFXODQ� NDWD� GLGDODP� NDOLPDW� VLWDVL�� 6HUWD� /RJLVWLF� 5HJUHVLRQ� PHUXSDNDQ�
VHEXDK� WHNQLN� SHPEHODMDUDQ� PHVLQ� \DQJ� GDSDW� PHPSUHGLNVL� PHQJJXQDNDQ�
GHSHQGDQW�YDULDEOH��6HGDQJNDQ�HNVWUDNVL�ILWXU�PHQJJXQDNDQ�:RUG�/HYHO�)HDWXUHV��
&RQWH[WXDO�3RODULW\�)HDWXUHV��6HQWHQFH�6WUXFWXUHG�%DVHG�)HDWXUHV��

3HQJJXQDDQ� ILWXU�ILWXU� WHUVHEXW� GLNDUHQDNDQ� GLGDODP� >�@�� 'LGDODP� SHQHOLWLDQ�
WHUVHEXW� PHUHND� PHODNXNDQ� NRPELQDVL� ILWXU� ���� JUDPV� GHQJDQ� ILWXU� WDPEDKDQ�
ODLQQ\D��+DVLO�SHQHOLWLDQ�WHUVHEXW�GLGDSDW�NRPELQDVL�\DQJ�WHUEDLN�DGDODK�NRPELQDVL�
ILWXU�XQLJUDP��ELJUDP��WULJUDP���'HSHQGHQF\�SDUVHU���QHJDWLRQ�KDQGOLQJ�GLPDQD�
NRPELQDVL�WHUVHEXW�PHPLOLNL�PLFUR�I�VHEHVDU��������'LGDODP�VNHQDULR�SHQHOLWLDQQ\D�
ILWXU�����JUDPV�GHQJDQ�ILWXU�WDPEDKDQ�ODLQQ\D��DNDQ�WHWDSL�NHWLND�SHUIRPDQVL�\DQJ�
GLGDSDWNDQ�ROHK�NRPELQDVL�ILWXU�PHQMDGL�EXUXN��PDND�SHUFREDDQ�XQWXN�NRPELQDVL�



Ϯ�

ILWXU� WHUVHEXW� DNDQ� GLKHQWLNDQ� GDQ� GLODQMXW� GHQJDQ� NRPELQDVL� ILWXU� ODLQQ\D�� +DO�
WHUVHEXW�PHQJDNLEDWNDQ�EDQ\DN�NRPELQDVL�\DQJ�PHQMDQMLNDQ�\DQJ�WLGDN�GLXML�GDQ�
GLNHWDKXL� SHUIRPDQVLQ\D� 'HQJDQ� PHQJJXQDNDQ� GDWD� GDUL� NDOLPDW� VLWDVL� \DQJ�
WHUGDSDW� GLGDODP� SDSHU� DNDQ� GLODNXNDQ� SHQHOLWLDQ� WHUKDGDS� NRPELQDVL� ILWXU� GDQ�
FODVVLILHU�VHFDUD�PHQ\HOXUXK�XQWXN�NRPELQDVL�XQLJUDP�GDQ�ELJUDP�GDQ�NRPELQDVL�
XQLJUDP�� ELJUDPV�� GDQ� WULJUDPV�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN� GDSDW�
PHQHQWXNDQ� NRPELQDVL� \DQJ� WHUEDLN� \DQJ� GLXNXU� EHUGDUDVNDQ� SHUIRPDQVL� XQWXN�
VHWLDS�NRPELQDVL�� VHUWD�PHODNXNDQ�SHQJXMLDQ�NRPELQDVL� ILWXU�\DQJ�SRWHQVLDO�GDUL�
>�@�\DQJ�WLGDN�GLXML�GLGDODP�SHQHOLWLDQ�WHUVHEXW���

���� 3HUXPXVDQ 0DVDODK
%HUGDVDUNDQ�SDGD�ODWDU�EHODNDQJ�GLDWDV��UXPXVDQ�PDVDODK�\DQJ�DNDQ�GLXUDLNDQ�GDQ�
GLWHOLWL�DGDODK�VHEDJDL�EHULNXW��

�� %DJDLPDQD� SHQJDUXK� SHQJJXQDDQ� NRPELQDVL� ILWXU� WHUKDGDS� SHUIRPDQVL�
\DQJ� GLKDVLONDQ� ROHK� FODVVLILHU� GDODP� NODVLILNDVL� VHQWLPHQ� SDGD� NDOLPDW�
VLWDVL�

�� %DJDLPDQD� SHQJDUXK� SHQJJXQDDQ� FODVVLILHU� WHUKDGDS� NDVXV� DQDOLVLV�
VHQWLPHQ�WHUKDGDS�NDOLPDW�VLWDVL��

'DODP� SHQHOLWLDQ� 7XJDV� $NKLU� LQL�� WHUGDSDW� EHEHUDSD� EDWDVDQ� PDVDODK� GDODP�
SHPEDKDVDQ�GDQ�SHQJHUMDDQQ\D��GLDQWDUDQ\D���

�� .DOLPDW�VLWDVL�GDODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�GDWDVHW�\DQJ�GLSHUROHK�GDUL�
>�@�\DQJ� WHODK�GLHNVWUDNVL�GDQ�GLODEHO�VHFDUD�PDQXDO�VHEDQ\DN������NDOLPDW�
GDUL�����SDSHU�SHQHOLWLDQ��

�� 0HQJJXQDNDQ� 690�� /RJLVWLF� 5HJUHVVLRQ� GDQ� 1DwYH� %D\HV� VHEDJDL�
FODVVLILHU�GLGDODP�SHQHOLWLDQ�LQL�

�� 0HQJJXQDNDQ�:RUG�/HYHO�)HDWXUH�EHUXSD����JUDPV��&RQWH[WXDO�3RODULW\�
)HDWXUH� GDQ� 6HQWHQFH� 6WUXFWXUHG� %DVH� )HDWXUH� EHUXSD� 'HSHQGHQF\�
6WUXFWXUHV�VHUWD�1HJDWLRQ�+DQGOLQJ�VHEDJDL�HNVWUDNVL�ILWXU�GDODP�SHQHOLWLDQ�
LQL�

�� 0HQJJXQDNDQ�6HQWL:RUG1HW�GDODP�SHQDQJDQDQ�QHJDVL���
�� 0HQJJXQDNDQ�3RODU�SKUDVH�\DQJ�WHODK�GL�HNVWUDN�PDQXDO�ROHK�$ZDLV�$WKDU�

GDODP�SHODEHODQ�&RQWH[WXDO�3RODULW\�)HDWXUH�

���� 7XMXDQ�
7HUNDLW�SHUPDVDODKDQ�\DQJ�GLSDSDUNDQ�GLDWDV��GDSDW�GLWDULN� WXMXDQ�\DQJ�DNDQ�

GLFDSDL�GDODP�7XJDV�$NKLU�LQL��\DLWX��

�� 0HQJHWDKXL� SHQJDUXK� SHQJJXQDDQ� NRPELQDVL� ILWXU� WHUKDGDS� SHUIRPDQVL�
\DQJ�GLKDVLONDQ�ROHK�FODVVLILHU�GDODP�NDVXV�DQDOLVD�VHQWLPHQ�SDGD�NDOLPDW�
VLWDVL�

�� 0HQJHWDKXL� SHQJDUXK� SHQJJXQDDQ� FODVVLILHU� WHUKDGDS� NDVXV� DQDOLVLV�
VHQWLPHQ�SDGD�NDOLPDW�VLWDVL��

���� 6LVWHPDWLND�3HQXOLVDQ
0HWRGRORJL�\DQJ�GLJXQDNDQ�GDODP�SHQ\HOHVDLDQ�7XJDV�$NKLU�LQL���

�� 6WXGL�/LWHUDWXU�
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3DGD� WDKDS� LQL� DNDQ� GLODNXNDQ� SHQJXPSXONDQ� LQIRUPDVL� GDUL� EHUEDJDL�
UHIHUHQVL�EDLN�GDODP�EHQWXN�EXNX�PDWHUL��DWDXSXQ�MXUQDO�LOPLDK�\DQJ�WHODK�
GLSXEOLNDVLNDQ� EDLN� \DQJ� EHUEDKDVD� ,QGRQHVLD� PDXSXQ� \DQJ� EHUEDKDVD�
,QJJULV��

�� 'DWD�3UHSURFHVVLQJ�
3DGD�WDKDS�LQL�GDWDVHW�\DQJ�WHUGLUL�GDUL������NDOLPDW�\DQJ�WHODK�GL�HVNWUDNVL�
GDUL� ���� SDSHU� SHQHOLWLDQ>�@� DNDQ GLODNXNDQ� GDWD� SUHSURFHVVLQJ� EHUXSD�
PHQJKLODQJNDQ� WDQGD�EDFD�GDQ�DQJND� VHUWD�GLVLPSDQ�VHVXDL�GHQJDQ� LQSXW�
\DQJ�GLPLQWD�ROHK�WRROV�\DLWX�EHUXSD�ILOH�&69��

�� (NVWUDNVL�ILWXU�GDQ�3HQJNODVLILNDVLDQ�
3DGD� WDKDS� LQL�DNDQ�PHQJLPSOHPHQWDVLNDQ�PHWRGH�:RUG�/HYHO�)HDWXUHV��
&RQWH[WXDO� 3RODULW\� )HDWXUHV�� 6HQWHQFH� 6WUXFWXUHG� %DVHG� )HDWXUHV�� GDQ�
1HJDWLRQ� WHUKDGDS� GDWD� \DQJ� VXGDK� GL� 3UHSURFHVVLQJ� VHUWD� PHODNXNDQ�
SHQJNRPELQDVL� ILWXU� \DQJ� WHODK� GLGDSDWNDQ�� /DOX� PHODNXNDQ�
SHQJNODVLILNDVLNDQ�WHUKDGDS�KDVLO�HNVWUDNVL�ILWXU�PHQJJXQDNDQ�690��1DwYH�
%D\HV�GDQ�/RJLVWLF�5HJUHVLRQ��

�� $QDOLVD�+DVLO�3HQJXMLDQ�
3DGD� WDKDS� LQL� DNDQ�GLDQDOLVD�KDVLO� GDUL�SHQJXMLDQ�GHQJDQ�PHQJKLWXQJ�)�
0HDVXUH�XQWXN�VHWLDS�NRPELQDVL�VHKLQJJD�XQWXN�GDSDW�GLOLKDW�DNXUDVL�GDQ�
NHWHSDQDQ�SUHGLNVL�GDUL�VHWLDS�NRPELQDVL��

�� 3HQDULNDQ�NHVLPSXODQ�GDQ�SHQ\XVXQDQ�ODSRUDQ�
3DGD�WDKDS�LQL�DNDQ�GLODNXNDQ�SHQDULNDQ�NHVLPSXODQ�WHUKDGDS�DQDOLVLV�\DQJ�
WHODK� GLODNXNDQ� VHUWD� SHPEXDWDQ� ODSRUDQ� 7XJDV� $NKLU� XQWXN�
PHQGRNXPHQWDVLNDQ�VHWLDS�WDKDS�WDKDS�SHQJHUMDDQ�SHQHOLWLDQ�LQL��


