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$� /DWDU�%HODNDQJ
,QGRQHVLD�PHPLOLNL�NHDQHNDUDJDPDQ�KD\DWL�\DQJ�VDQJDW�EHUOLPSDK��

VDODK� VDWXQ\D� DGDODK� WDQDPDQ� REDW�� %LDVDQ\D� WDQDPDQ� REDW� LQL� GLRODK�
PHQMDGL� REDW� WUDGLVLRQDO�� GLPDQD� VDDW� LQL� WDQDPDQ� REDW� PHQJDODPL�
SHUNHPEDQJDQ�\DQJ�VDQJDW�SHVDW�GDQ�VHPDNLQ�PHQLQJNDW��WHUOHELK�GHQJDQ�
PXQFXOQ\D WUHQG NHPEDOL� NH� DODP� �EDFN� WR� QDWXUH�� $ODVDQ� \DQJ�
PHQGDVDUL�KDO�WHUVHEXW��\DLWX�PXQFXOQ\D�NHNKDZDWLUDQ�PDV\DUDNDW�DGDQ\D�
HIHN� VDPSLQJ� GDODP� SHQJJXQDDQ� ]DW� NLPLD� VLQWHWLN�� VHUWD� SHVDWQ\D�
SHQJHPEDQJDQ� VXPEHU�VXPEHU� EDKDQ� DODP� GHQJDQ� EHUEDJDL� NDQGXQJDQ�
]DW� DNWLI� GLGDODPQ\D� XQWXN� SHQJREDWDQ�� 0LQDW� LQL� PXQFXO� NDUHQD�
PDV\DUDNDW� PHQJLQJLQNDQ� REDW� \DQJ� OHELK� DODPL�� OHELK� PXUDK� GDQ�
PHPSXQ\DL�HIHN�VDPSLQJ�\DQJ�OHELK�VHGLNLW�GDUL�SDGD�REDW�VLQWHWLN��6DODK�
VDWX� WDQDPDQ� REDW� \DQJ� GLJXQDNDQ� XQWXN� SHQJREDWDQ� DGDODK� ODGD�
�3LSHU�QLJUXP /LQQ����GL�PDQD�GL�GDODP�ODGD�PHQJDQGXQJ�]DW�DNWLI�SLSHULQ�

3LSHULQ� DGDODK� VXDWX� DONDORLG� DODPL� \DQJ� GDSDW� GLHNVWUDNVL� GDUL�
EXDK�ODGD�GDQ�EXDK�ODGD�SDQMDQJ��6WXGL�WHQWDQJ�SLSHULQ�PHODSRUNDQ�EDKZD�
SLSHULQ� PHPLOLNL� HIHN� VHEDJDL� LPXQRPRGXODWRU�� DQWLNDUVLQRJHQLN��
DQWLDVPD�� KHSDWRSURWHNWLI�� DQWLLQIODPDVL� �'DUVKDQ�� ������� DQWLPLNURED�
�<DQJ�HW DO����������GDQ�DNWLYLWDV�DQWLXONXV��%DL� �������'DODP�SHQJREDWDQ�
$\XYHUGD� ,QGLD� NXQR�� ODGD� GLJXQDNDQ� XQWXN� PHQJRQWRO� GLDEHWHV�� GDQ�
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PHQVWLPXODVL�663��VHEDJDL�DQWLVSDVPRGLN��SHPXUQL�GDUDK��WRQLF GLJHVWLYH��
DSURGLVLDN�GDQ�DQWLSLUHWLN��0HJKZDO��������

'DUL� EHEHUDSD� SHQHOLWLDQ� WHODK� GLODSRUNDQ� EDKZD� SLSHULQ�
PHPSXQ\DL�DNWLYLWDV�VHEDJDL�SHQXUXQ�GHPDP�GHQJDQ�GD\D�DQWLSLUHWLNQ\D��
PHQJXUDQJL�UDVD�VDNLW��DQWLRNVLGDQ�GDQ�PHQJXUDQJL�SHUDGDQJDQ��6HQ\DZD�
LQL�PHPSXQ\DL�DNWLYLWDV�IDUPDNRORJL�\DQJ�WHODK�WHUXML�VHFDUD�LQ�YLYR �SDGD�
WLNXV�� \DLWX� PHPSXQ\DL� DNWLYLWDV� WHUKDGDS� SHQ\DNLW� WXNDN� ODPEXQJ��
DQWLWXPRU�� GDQ� EHUIXQJVL� VHEDJDL� LPXQRPRGXODWRU� �%HHQD� HW� DO��� �������
0DQRM�HW DO���������

3HQHOLWLDQ� 7DTYL� ������� PHODSRUNDQ� EDKZD� SLSHULQ� PHPSXQ\DL�
DNWLYLWDV� VHEDJDL� DQWLKLSHUWHQVL�� +DVLO� SHQHOLWLDQ� 3DURGL� ��������
PHQXQMXNNDQ� EDKZD� SLSHULQ� PHPSXQ\DL� HIHN� DQWLKLSHUWHQVL� GDODP�
SHPEHULDQ� RUDO� 1DPXQ�� SLSHULQ� GDODP� NRQVHQWUDVL� \DQJ� OHELK� WLQJJL�
PHQ\HEDENDQ� SHQLQJNDWDQ� SURGXNVL UDGLNDO� KLGURNVLO� VHGDQJNDQ� SDGD�
NRQVHQWUDVL�UHQGDK�EHUWLQGDN�VHEDJDL�DQWLRNVLGDQ��0LWWDO��������

'DODP� XVDKD� XQWXN� PHQJHWDKXL� HIHNWLYLWDV� SLSHULQ� VHEDJDL�
DQWLKLSHUWHQVL� PDND� GLODNXNDQ� XML� IDUPDNRORJL� LQ� YLWUR GDQ� LQ� VLOLFR��
3HUFREDDQ�RUJDQ�WHULVRODVL�GLODNXNDQ�WHUXWDPD�XQWXN�PHQJHWDKXL�HIHN�SDGD�
UHODNVDVL�YDVNXOHU��VHOHNWLYLWDV�XQWXN�UHVHSWRU�UHVHSWRU�YDVNXOHU��HIHN�SDGD�
RWRW�RWRW� SRORV� ODLQ� GHQJDQ� PQHJJXQDNDQ� KHZDQ� XML� WLNXV� DWDX� PDUPXW�
�.DW]XQJ���������

2OHK� NDUHQD� LWX� SHUOX� GLODNXNDQ� SHQHOLWLDQ� OHELK� ODQMXW� GHQJDQ�
PHQJXML� DNWLYLWDV� YDVRGLODWRU� SLSHULQ� SDGD� RWRW� SRORV� DRUWD� PDUPXW�
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WHULVRODVL��$WDV�SHUWLPEDQJDQ�GL�DWDV�GDQ�EDKZD�VDPSDL�VDDW�LQL�SHQHOLWLDQ�
XML�DNWLYLWDV�YDVRGLODWRU�SLSHULQ GHQJDQ�WDUJHW�DQWDJRQLVPH�SDGD�NDQDO�&D��
SDGD� RWRW� SRORV� DRUWD� PDUPXW� WHULVRODVL� EHOXP� SHUQDK� GLODNXNDQ�� PDND�
SHUOX� GLODNXNDQ� SHQHOLWLDQ� WHQWDQJ� DNWLYLWDV� YDVRGLODWRU� SLSHULQ� GHQJDQ�
WDUJHW�DQWDJRQLVPH�SDGD�NDQDO�&D��SDGD�RWRW�SRORV�DRUWD�PDUPXW�WHULVRODVL��
'DWD� GDQ� LQIRUPDVL� \DQJ� GLGDSDWNDQ� GDSDW� GLJXQDNDQ� VHEDJDL� UHIHUHQVL�
SDGD� SHQHOLWLDQ� VHODQMXWQ\D� GDQ� GLKDUDSNDQ� DNDQ� GLSHUROHK� VXDWX� DFXDQ�
XQWXN�PHQJHWDKXL�HIHN�\DQJ�PXQJNLQ�WLPEXO�GDUL�SHPEHULDQ�SLSHULQ�SDGD�
NDUGLRYDVNXOHU�
6HEDJDLPDQD�ILUPDQ�$OODK�4�6�$Q�1DKO�D\DW������
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$UWLQ\D� �� ³'LD� PHQXPEXKNDQ� EDJL� NDPX� GHQJDQ� DLU� KXMDQ� LWX� WDQDP�
WDQDPDQ�� ]DLWXQ�� NRUPD�� DQJJXU� GDQ� VHJDOD� PDFDP� EXDK�EXDKDQ��
6HVXQJJXKQ\D�SDGD�\DQJ�GHPLNLDQ� LWX�EHQDU�EHQDU�DGD� WDQGD� �NHNXDVDDQ�
$OODK��EDJL�NDXP�\DQJ�PHPLNLUNDQ´�4�6���������

0DNVXG�GDUL�D\DW�GL�DWDV�DGDODK�VHJDOD�KDO�\DQJ�GLFLSWDNDQ�$OODK�GL�
EXPL�PHPSXQ\DL�PDQIDDW�\DQJ�EDLN� MLND�GLJXQDNDQ�GHQJDQ�DNDO�SLNLUDQ��
$\DW� LQL� PHQGDVDUL� GLODNXNDQQ\D� SHQHOLWLDQ� EDKDQ� DODP� \DQJ� GDSDW�
GLMDGLNDQ� VHEDJDL� DQWLKLSHUWHQVL�� 3DGD� SHQHOLWLDQ� LQL� GLODNXNDQ� XML�
IDUPDNRGLQDPLN�� 8ML� IDUPDNRGLQDPLN� GLODNXNDQ� VHFDUD� LQ� YLWUR
PHQJJXQDNDQ� RUJDQ� EDWK GDQ� LQ� VLOLFR�PHQJJXQDNDQ�PHWRGH�PROHFXODU
GRFNLQJ�GHQJDQ�$XWRGRFN�9LQD���
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%� 5XPXVDQ�0DVDODK
�� $SDNDK� SHPEHULDQ� SLSHULQ� GDSDW�PHQ\HEDENDQ� UHODNVDVL� SDGD� RWRW� SRORV�

DRUWD�PDUPXW�WHULVRODVL�\DQJ�EHUWDUJHW�NHUMD�SDGD�NDQDO�&D�� "
�� %HUDSDNDK�NDGDU�RSWLPDO�SLSHULQ�\DQJ�GDSDW�GLJXQDNDQ�VHEDJDL�DQWDJRQLV�

NDQDO�&D�� "
�� %HUDSDNDK� GRFNLQJ� VFRUH SLSHULQ� DSDELOD� GLEDQGLQJNDQ� QDWLYH� OLJDQG

NDQDO�&D�� GDQ�QLFDUGLSLQH VHEDJDL�DQWDJRQLV�NDQDO�&D�� "

&� .HDVOLDQ�3HQHOLWLDQ
6HMDXK� LQL� EHOXP� SHUQDK� GLODNXNDQ� SHQHOLWLDQ� PHQJJXQDNDQ�

SLSHULQ� VHEDJDLQ�DQWDJRQLV�NDQDO�&D�� PHQJJXQDNDQ�PHWRGH� LQ� YLWUR GDQ�
LQ� VLOLFR GHQJDQ�PHQJJXQDNDQ� RUJDQ� DRUWD� PDUPXW� WHULVRODVL�� 3HQHOLWLDQ�
VHEHOXPQ\D� \DQJ� WHUNDLW� GHQJDQ� SHQHOLWLDQ� DGDODK� �+DUWDQWL�� �������
PHQJJXQDNDQ� RUJDQ� XML� DRUWD� WLNXV� SXWLK� JDOXU� 6'�� GHQJDQ VHQ\DZD� XML�
NXUNXPLQ� GDQ� PHWRGH� IDUPDNRGLQDPLN VHFDUD� LQ� YLWUR�� 7HODK� GLODNXNDQ�
SHQHOLWLDQ�PHQJHQDL�SHQJDUXK� �SLSHULQ�SDGD�RUJDQ�DRUWD�NHOLQFL� WHULVRODVL�
GHQJDQ� SHPEDQGLQJ� &&%� 9HUDSDPLO�� VHQ\DZD� XML� SLSHULQ�� GDQ� XML�
IDUPDNRGLQDPLN VHFDUD� LQ� YLWUR�� GLPDQD� SLSHULQ� GLVHEXWNDQ� PHPLOLNL�
DNWLYLWDV VHEDJDL� DQWLKLSHUWHQVL� �7DTYL�� ������� 3HQHOLWLDQ� PHQJHQDL� HIHN�
\DQJ� WLPEXO� DNLEDW� SHPEHULDQ� SLSHULQ� VHFDUD� RUDO� GDSDW� PHQFHJDK�
KLSHUWHQVL��3DURGL���������3DGD�SHQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�
DNWLYLWDV�YDVRGLODWRU�SLSHULQ� WHUKDGDS� �DRUWD�PDUPXW� WHULVRODVL�SDGD�NDQDO�
&D�� GHQJDQ� SHPEDQGLQJ� &&%� 1LFDUGLSLQH�� GDQ� XML� IDUPDNRGLQDPLN�
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GHQJDQ� PHWRGH� LQ� YLWUR� WHUKDGDS DRUWD� PDUPXW� WHULVRODVL GDQ� LQ� 6LOLFR
PHQJJXQDNDQ�PROHFXODU�GRFNLQJ�$XWRGRFN�9LQD���

'� 7XMXDQ
�� 0HQJHWDKXL�SHQJDUXK�SLSHULQ�WHUKDGDS�NDQDO�&D�� SDGD�NRQWUDNVL�RWRW�

SRORV�DRUWD�PDUPXW�WHULVRODVL�\DQJ�GLLQGXNVL�DJRQLV�&D���
�� 0HQJHWDKXL�NDGDU�RSWLPDO�SLSHULQ�\DQJ�GDSDW�GLJXQDNDQ�VHEDJDL�DQWDJRQLV�

&D�� DRUWD�PDUPXW�WHULVRODVL�\DQJ�GLLQGXNVL�DJRQLV�&D���
�� 0HQJHWDKXL�GRFNLQJ�VFRUH SLSHULQ�DSDELOD�GLEDQGLQJNDQ�QDWLYH�OLJDQG

.DQDO�&D�� GDQ�QLFDUGLSLQH�VHEDJDL�DQWDJRQLV�NDQDO�&D���

(� 0DQIDDW
�� 'LKDUDSNDQ� GDSDW� GLJXQDNDQ� VHEDJDL� GDVDU� LOPLDK� XQWXN� SHQHOLWLDQ�

VHODQMXWQ\D�WHQWDQJ�DNWLYLWDV�SLSHULQ�VHEDJDL�DQWLKLSHUWHQVL�
�� 6HEDJDL�GDVDU��LOPLDK�XQWXN�PHQJXQJNDS�PHNDQLVPH�NHUMD�VSHVLILN SLSHULQ�

SDGD�WLQJNDW�UHVHSWRU�


