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��� /DWDU�%HODNDQJ�0DVDODK

3DGD� PDVD� VHSHUWL� VHNDUDQJ� LQL� VHJDOD� DVSHN� GDODP� NHKLGXSDQ� VDQJDW�

GLSHQJDUXKL�ROHK�WHNQRORJL�\DQJ VDQJDW�GLEXWXKNDQ�XQWXN PHQXQMDQJ�NHKLGXSDQ��

6DODK�VDWX�ELGDQJ�\DQJ�VDQJDW�PHPEXWXKNDQ�SHUDQ�WHNQRORJL�\DLWX�ELGDQJ�PHGLV��

'DODP�ELGDQJ�PHGLV LQL�WHNQRORJL�VDQJDW�GLEXWXKNDQ�XQWXN�PHPEHULNDQ�SHOD\DQDQ�

SHOD\DQDQ� \DQJ� EDLN� XQWXN� SDUD� SDVLHQ�� $GDQ\D WHNQRORJL� DNDQ� PHPEHULNDQ�

NHPXGDKDQ� XQWXN� PHQJHWDKXL� SHULQFLDQ� VLQJNDW� WHQWDQJ� ULZD\DW� PHGLV SDVLHQ��

PHQLQJNDWNDQ�NHWHOLWLDQ� VHUWD�NHZDVSDGDDQ�XQWXN�PHQGLDJQRVD�GDQ�PHQHQWXNDQ�

SHUDZDWDQ�\DQJ�WHSDW��PHPLQLPDOLVDVL�NHWLGDNDNXUDWDQ�\DQJ�WHUMDGL�VDDW�SHUHNDPDQ�

LQIRUPDVL�NHVHKDWDQ�SDVLHQ�MLND�GLODNXNDQ�PDQXDO��WDQSD�WHNQRORJL� >�@� 6DODK�VDWX

KDO \DQJ�GLSURVHV ROHK�WHNQRORJL DGDODK�FLWUD�PHGLV��&LWUD�PHGLV�LQL�EHULVL�LQIRUPDVL�

\DQJ�VDQJDW�SHQWLQJ�PHQJHQDL�NHDGDDQ�NHVHKDWDQ�SDVLHQ�\DQJ�WLGDN�ELVD�GLNHWDKXL�

ROHK� RUDQJ� ODLQ� VHODLQ� RUDQJ�RUDQJ� \DQJ� VXGDK� GLVHWXMXL� ROHK� SDVLHQ GDQ� XQWXN�

PHQMDJD�NHDPDQDQ�GDUL�GDWD�VHWLDS�SDVLHQ�WHUVHEXW�GDWD�GDWD�GDUL�SDVLHQ�GDSDW�GLEHUL�

ZDWHUPDUN GL� GDODPQ\D >�@�� 3DGD� GDVDUQ\D� GLJLWDO� ZDWHUPDUNLQJ LQL� GLJXQDNDQ�

XQWXN�PHQDQDPNDQ�ZDWHUPDUN SDGD�VXDWX�FLWUD�RULJLQDO��PDND�VHWHODK�GLODNXNDQ�

ZDWHUPDUNLQJ PHQJKDVLONDQ� VXDWX� FLWUD� PHGLV� \DQJ� KDUXV� VDPD� VHSHUWL� DVOLQ\D�

VHKLQJJD�GRNWHU�DWDX�DKOL�NHVHKDWDQ�GDSDW�PHQJHWDKXL�NHDGDDQ�PHGLV�VHUWD�UHNDP�

MHMDN�SDVLHQ�XQWXN�PHQJHWDKXL�SHUDZDWDQ�\DQJ�EHQDU�\DQJ�KDUXV�GLEHULNDQ�NHSDGD�

SDVLHQ�\DQJ�EHUVDQJNXWDQ�NHWLND�GLSHUOXNDQ��)RNXV�XWDPD�GDODP�ZDWHUPDUNLQJ�LQL�

DGDODK�XQWXN�SHPEXNWLDQ�NHDVOLDQ�KDN�FLSWD�GDQ�NHDPDQDQ�KDN�FLSWD�LWX�VHQGLUL�>�@�

3URVHV ZDWHUPDUNLQJ \DQJ GDSDW� GLODNXNDQ� GHQJDQ� WLJD� FDUD�� SHUWDPD�

GHQJDQ�PHOHWDNNDQ� VLQ\DO�ZDWHUPDUN�ODQJVXQJ�NH�FLWUD�RULJLQDO��PHWRGH�LQL�GLVHEXW�

GHQJDQ�PHWRGH�VSDVLDO�GRPDLQ��.HGXD��GDSDW�GLODNXNDQ�GHQJDQ�PHQJRQYHUVL�FLWUD�

RULJLQDO� NH� NRPSRQHQ� GRPDLQ� WUDQVIRUPDVL�� PHWRGH� LQL� GLVHEXW� GHQJDQ� PHWRGH�

K\EULG�GRPDLQ�>�@��3DGD�SHQHOLWLDQ�VHEHOXPQ\D�WHODK�GLODNXNDQ�EHEHUDSD�SHQHOLWLDQ�

PHQJJXQDNDQ� PHWRGH� 'LVFUHWH :DYHOHW 7UDQVIRUP �':7�� >�@±>�@�� DGDSXOD�

EHEHUDSD� SHQHOLWLDQ� EHULNXW� \DQJ� WHODK� PHODNXNDQ� ZDWHUPDUNLQJ PHQJJXQDNDQ�

PHWRGH� 'LVFUHWH &RVLQH 7UDQVIRUP �'&7�� >��@±>��@�� GDQ� WHUGDSDW� EHEHUDSD�
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SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ VHEHOXPQ\D \DQJ�SHQXOLV�JXQDNDQ�VHEDJDL�UHIHUHQVL�

XWDPD�GDODP�7XJDV�$NKLU�LQL�\DLWX�\DQJ�SHUWDPD SHQHOLWLDQ�PHQJJXQDNDQ�PHWRGH�

'LVFUHWH� :DYHOHW� 7UDQVIRUP� �':7��� 'LVFUHWH� &RVLQH� WUDQVIRUP� �'&7��� GDQ��

6LQJXODU� 9DOXH� 'LVFRPSRVLWLRQ �69'�� 3HQHOLWLDQ� WHUVHEXW PHPEHULNDQ�

NHVLPSXODQ� EDKZD� GHQJDQ� PHWRGH� WHUVHEXW PHQXQMXNDQ� KDVLO� \DQJ� EDLN� GDODP�

PHPEHULNDQ�ZDWHUPDUN NHSDGD�FLWUD�PHGLV GDQ�PHQJKDVLONDQ�FLWUD�PHGLV�\DQJ�NXDW�

GLEDQGLQJ� KDQ\D� PHQJJXQDNDQ� PHWRGH� ':7�69' \DLWX� GHQJDQ� PHQJKDVLONDQ�

QLODL� 3615� GLDWDV� ��� G% ZDODXSXQ� SDGD� SHQHOLWLDQ� WHUVHEXW� VXGDK� GLODNXNDQ�

SHQJXMLDQ� VHUDQJDQ� WHWDSL� NXUDQJ� GLMHODVNDQ� MHQLV� QRLVH� \DQJ� GLJXQDNDQ� SDGD�

VHUDQJDQ�QRLVH�>��@� 6HODLQ�LWX�SDGD�SHQHOLWLDQ�VHEHOXPQ\D�SXQ�GLODNXNDQ SHQHOLWLDQ�

PHQJJXQDNDQ�PHWRGH�':7�69'� GLPDQD�GHQJDQ�PHWRGH�WHUVHEXW�GLKDVLONDQ�FLWUD�

PHGLV� \DQJ� PDPSX� PHQFDSDL� LPSHUFHSWLELOLWDV� \DQJ� EDLN� >�@�� .HPXGLDQ� SDGD�

SHQHOLWLDQ VHEHOXPQ\D GHQJDQ� PHQJJXQDNDQ� PHWRGH� )'&X7� �)DVW� 'LVFUHWH�

&XUYHOHW� 7UDQVIRUP�� � '&7� PHQJKDVLONDQ� LPSHUFHSWLELOLWDV�� NHNXDWDQ�� GDQ�

NHDPDQDQ�\DQJ�EDLN�GHQJDQ�QLODL�UDWD�UDWD�3615�GLDWDV����G%�>��@� 3DGD�SHQHOLWLDQ�

ODLQ�SXQ�WHODK�GLWHOLWL�GHQJDQ�PHWRGH�'&7�':7�\DQJ�PHQJKDVLONDQ EDKZD WLGDN�

DGD� SHQXUXQDQ� NXDOLWDV� GDUL� FLWUD� RULJLQDO WHWDSL� SDGD� SHQHOLWLDQ� WHUVHEXW� WLGDN�

GLODNXNDQ�SHQJXMLDQ�VHUDQJDQ�WHUKDGDS�VLVWHP�ZDWHUPDUNLQJ \DQJ�GLODNXNDQ >�@�

2OHK� NDUHQD LWX� SDGD 7XJDV� $NKLU� LQL� SHQXOLV� PHODNXNDQ� SHQHOLWLDQ�

SHUDQFDQJDQ�ZDWHUPDUNLQJ SDGD�FLWUD�PHGLV�GHQJDQ�PHQJJXQDNDQ�PHWRGH�':7�

)'&X7�'&7��3DGD�KDVLO� SHQHOLWLDQ� VHEHOXPQ\D�GHQJDQ�PHWRGH�':7�'&7�GDQ�

)'&X7�'&7� PHPSHUROHK� KDVLO� \DQJ� EDLN� PDND� SHQXOLV� DNDQ� PHPEDQGLQJNDQ�

KDVLO�ZDWHUPDUNLQJ GHQJDQ�PHWRGH�':7�)'&X7�'&7�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�PDVDODK��PDND�GLUXPXVNDQ�EHEHUDSD UXPXVDQ�

PDVDODK�\DQJ�DNDQ�GLEDKDV�SDGD�7XJDV�$NKLU�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� PHQJLPSOHPHQWDVLNDQ� ZDWHUPDUNLQJ� SDGD� FLWUD� PHGLV�

PHQJJXQDNDQ�PHWRGH�':7�)'&X7�'&7�

�� %DJDLPDQD� NXDOLWDV� FLWUD� \DQJ�GLKDVLONDQ� SDGD ZDWHUPDUNLQJ FLWUD�PHGLV�

GHQJDQ PHWRGH�':7�)'&X7�'&7 EDLN� WDQSD� VHUDQJDQ�PDXSXQ�GHQJDQ�

VHUDQJDQ�
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�� $SDNDK ZDWHUPDUNLQJ PHQJJXQDNDQ� PHWRGH� ':7�)'&X7�'&7 GDSDW

PHPEHULNDQ�KDVLO�\DQJ�OHELK�EDLN GDUL PHWRGH�SDGD�SHQHOLWLDQ�VHEHOXPQ\D�

��� 7XMXDQ�GDQ�0DQIDDW

$GDSXQ�WXMXDQ�GDQ�PDQIDDW�GDUL�SHQXOLVDQ 7XJDV�$NKLU�LQL�DGDODK�VHEDJDL�

EHULNXW�

�� 0HQJLPSOHPHQWDVLNDQ ZDWHUPDUNLQJ SDGD FLWUD� PHGLV� PHQJJXQDNDQ�

PHWRGH�':7�)'&X7�'&7�

�� 0HQJDQDOLVLV� NXDOLWDV� FLWUD� GDUL� KDVLO� SHQJXMLDQ� ZDWHUPDUNLQJ GHQJDQ�

PHWRGH�':7�)'&X7�'&7 WDQSD�VHUDQJDQ�GDQ�PHQJJXQDNDQ�VHUDQJDQ�

�� 0HPEDQGLQJNDQ KDVLO�ZDWHUPDUNLQJ GHQJDQ�PHWRGH�VHVXDL�7XJDV�$NKLU�LQL�

\DLWX�':7�)'&X7�'&7�GHQJDQ�PHWRGH�VHEHOXPQ\D�

��� %DWDVDQ�0DVDODK

$GDSXQ�EDWDVDQ�PDVDODK�GDODP�7XJDV�$NKLU�LQL�DGDODK�VHEDJDL�EHULNXW��

�� 3URJUDP�GLMDODQNDQ�SDGD�VRIWZDUH�0$7/$%�

�� 0HWRGH� \DQJ� GLJXQDNDQ� DGDODK� ':7�)'&X7�'&7� GHQJDQ� SHQ\LVLSDQ�

PHQJJXQDNDQ�69'�

�� &LWUD� KRVW� \DQJ� GLJXQDNDQ� EHUXSD� FLWUD� PHGLV� JUD\VFDOH GHQJDQ� XNXUDQ�

����î���� SLNVHO�GDODP�IRUPDW�7,)�

�� &LWUDZDWHUPDUN \DQJ�GLJXQDNDQ�EHUXSD�FLWUD�ELQHU�GHQJDQ�XNXUDQ����î����

SLNVHO�

�� 6LVWHP�\DQJ�GLUDQFDQJ�\DLWX�PHODNXNDQ�SHQ\LVLSDQ�FLWUD�ZDWHUPDUN SDGD�

FLWUD� PHGLV� NHPXGLDQ� GLEHUL� VHUDQJDQ� GDQ� FLWUD� ZDWHUPDUN GLHNVWUDN�

NHPEDOL�

�� 6HUDQJDQ�\DQJ�DNDQ�GLXML�SDGD�SHQHOLWLDQ�LQL VHUDQJDQ�QRLVH VDOW�	�SHSSHU��

ILOWHU JDXVVLDQ� QRLVH� VSHFNOH� URWDVL� NRPSUHVL� -3(*�� LPDJH� VKDUSHQLQJ��

KLVWRJUDP�HTXDOL]DWLRQ��ILOWHU�PHGLDQ��ILOWHU�PHDQ��LPDJH�EOXUULQJ��IOLSSLQJ��

FURSSLQJ��QRLVH�JDXVVLDQ�

�� 3DUDPHWHU�SHUIRUPDQVL�\DQJ�GLXML�GDQ�GLDQDOLVLV�\DLWX�SHQJXMLDQ�QLODL�615��

3615��66,0��%(5�GDQ�1&�
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��� 0HWRGH�3HQHOLWLDQ

0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�GDODP�7XJDV�$NKLU�LQL�DGDODK�VHEDJDL�

EHULNXW�

�� 6WXGL�/LWHUDWXU

3DGD� PHWRGH� LQL�� 3HQXOLV� PHODNXNDQ� SURVHV� SHQFDULDQ� PDWHUL� GHQJDQ�

PHPEDFD�SDSHU�DWDX�MXUQDO��EXNX�EXNX�PHQJHQDL�SHQJRODKDQ�FLWUD�GLJLWDO�GDQ�

ZDWHUPDUNLQJ��VHUWD�PHQJHQDL�PHWRGH��':7��)'&X7��GDQ�'&7�

�� 3HQJXPSXODQ�'DWD�GDQ�,GHQWLILNDVL�0DVDODK

3DGD� PHWRGH� LQL�� SHQXOLV� PHQJXPSXONDQ� GDWD�GDWD� \DQJ� WHUNDLW� GHQJDQ�

SHQHOLWLDQ�GDODP�WXJDV�DNKLU�LQL�\DLWX�FLWUD�KRVW�GDQ�FLWUD�ZDWHUPDUN VHEDJDL�XML�

GDWD� VLVWHP� 8QWXN� FLWUD� KRVW� PHQJJXQDNDQ� FLWUD� PHGLV� JUD\VFDOH� GHQJDQ�

MXPODK����FLWUD�\DQJ�WHUGLUL�GDUL���FLWUD�SHUJHODQJDQ�NDNL����FLWUD�NHSDOD����FLWUD�

SDQJJXO����FLWUD�WHQJJRURNDQ����FLWUD�OXWXW��� FLWUD�SHUXW�GDQ���FLWUD�EDKX�VHUWD���

FLWUD�ZDWHUPDUN�\DLWX�ORJR�GDQ�GDWD�SDVLHQ�

�� 3HUDQFDQJDQ GDQ�6LPXODVL 6LVWHP

3DGD� PHWRGH� LQL�� SHQXOLV PHPEXDW� SHUDQFDQJDQ� VLVWHP� GDUL� SDUDPHWHU�

SDUDPHWHU�\DQJ�DNDQ�GLJXQDNDQ�GDODP�WXJDV�DNKLU�LQL�GLPXODL�GDUL�LQSXW VDPSDL�

GHQJDQ�RXWSXW� 6LPXODVL�VLVWHP�\DQJ�GLUDQFDQJ GDQ�GLVLPXODVLNDQ�\DLWX�VLVWHP�

ZDWHUPDUNLQJ \DQJ� WHUGLUL� GDUL� �� SURVHV� \DLWX� SURVHV� SHQ\LVLSDQ� DWDX�

HPEHGGLQJ GDQ�SURVHV�HNVWUDNVL� 6DDW�SURVHV�SHQ\LVLSDQ�DNDQ�GLPXODL�GHQJDQ�

SURVHV� ':7� NHPXGLDQ� )'&X7� ODOX� GLODQMXWNDQ� '&7� GDQ� PDVXN� NH� WDKDS�

SHQ\LVLSDQ�PHQJJXQDNDQ�PHWRGH�69'��EHJLWXSXQ�VDDW�SURVHV�HNVWUDNVL�DNDQ�

PHODOXL�WDKDS�':7��)'&X7��'&7�GDQ�WDKDS�HNVWUDNVL�PHQJJXQDNDQ�69'�

�� 3HQJXMLDQ�GDQ�$QDOLVLV

3DGD� PHWRGH� LQL�� SHQXOLV� PHODNXNDQ� SURVHV� SHQJXMLDQ� GHQJDQ�

PHQVLPXODVLNDQ� VLVWHP� \DQJ� WHODK� GLEXDW� VHUWD�PHODNXNDQ� DQDOLVLV� WHUKDGDS�

SDUDPHWHU�SDUDPHWHU�\DQJ�WHODK�GLWHQWXNDQ� $GDSXQ�SHQJXMLDQ�\DQJ�GLODNXNDQ�

\DLWX \DQJ� SHUWDPD� SHQJXMLDQ� SDUDPHWHU� GDUL� VHWLDS� PHWRGH�� VHWHODK�

PHQJKDVLONDQ� SDUDPHWHU� WHUEDLN� GLODQMXWNDQ� GHQJDQ PHQJXML� VLVWHP�

ZDWHUPDUNLQJ NHWLND� WDQSD� VHUDQJDQ� GDQ� GHQJDQ� VHUDQJDQ�� 6HUDQJDQ� \DQJ�

GLJXQDNDQ�EHUMXPODK����VHUDQJDQ�\DLWX�VHUDQJDQ�QRLVH VDOW DQG SHSSHU��ILOWHU�
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JDXVVLDQ� NRPSUHVL�-3(*��QRLVH VSHFNOH��URWDVL��LPDJH VKDUSHQLQJ��KLVWRJUDP�

HTXDOL]DWLRQ��ILOWHU�PHGLDQ��ILOWHU�PHDQ��LPDJH EOXUULQJ��IOLSSLQJ��FURSSLQJ GDQ�

QRLVH JDXVVLDQ�

�� 3HQJDPELODQ�.HVLPSXODQ

3DGD�PHWRGH� LQL�� SHQXOLV�PHPEXDW� NHVLPSXODQ�GDUL�KDVLO� SHQHOLWLDQ� \DQJ�

WHODK� GLVHOHVDLNDQ�� NHPXGLDQ� GLWXDQJNDQ� GDODP� %XNX� 7XJDV� $NKLU��

.HVLPSXODQ�\DQJ GLEXDW GLGDVDUL�GDUL�KDVLO�SHQJXMLDQ�VHUWD�DQDOLVLV�\DQJ�WHODK�

GLODNXNDQ�


