
� ������������ '2,��KWWSV���GRL�RUJ����������MLL�Y��L�����

3HQJJXQDDQ�VHURWRQLQ�GDODP�IRUPXODVL�KRUPRQ�SUHJQDQW�PDUH�VHUXP�

JRQDGRWURSLQ�GDQ�DQWLGRSDPLQ�XQWXN�PHQJLQGXNVL�SHUNHPEDQJDQ�JRQDG�

LNDQ ULQJDX� 'DWQLRLGHV�PLFUROHSLV %OHHNHU������

>6HURWRQLQ�DSSOLFDWLRQ�LQ�SUHJQDQW�PDUH�VHUXP�JRQDGRWURSLQ�KRUPRQH�DQG�GRSDPLQ�DQWDJRQLVW�

IRUPXODWLRQ�WR�LQGXFH�JRQDGDO�GHYHORSPHQW�RI�,QGRQHVLDQ�WLJHUILVK��'DWQLRLGHV�PLFUROHSLV

%OHHNHU�������@

%DVWLDU� � $JXV�2PDQ�6XGUDMDW�� 0HOWD�5LQL�)DKPL�

�%DODL�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�%XGLGD\D�,NDQ�+LDV�

-O��3HULNDQDQ�1R�����3DQFRUDQ�0DV��'HSRN�������

�'HSDUWHPHQ�%XGLGD\D�3HUDLUDQ��)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ��,3%�

-DODQ�$JDWLV����NDPSXV�,3%�'UDPDJD�������

� �
'LWHULPD�����0HL�������'LVHWXMXL�����-DQXDUL������

$EVWUDN�

3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQJDQDOLVLV SHQJDUXK�SHQJJXQDDQ� VHURWRQLQ� ���K\GUR[\WU\SWDPLQH DWDX� ��+7�� GDODP�
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PRQ� GLVXQWLNNDQ� VHFDUD� LQWUDPXVNXODU� SDGD� EDJLDQ�EDZDK� VLULS� SXQJJXQJ� LNDQ� XML� ,NDQ� \DQJ� GLJXQDNDQ�PHUXSDNDQ�
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GHNV NHPDWDQJDQ�JRQDG��LQGHNV KHSDWRVRPDWLN��NRQVHQWUDVL�HVWUDGLRO� SODVPD�GDQ�WLQJNDW�NHPDWDQJDQ�JRQDG�EHUGD�
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�HVWUDGLRO��(���SODVPD�
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3HQGDKXOXDQ�

,NDQ� ULQJDX� DWDX� ,QGRQHVLDQ� WLJHU� ILVK�

�'DWQLRLGHV� PLFUROHSLV�� PHUXSDNDQ� VDODK� VDWX�

VSHVLHV� LNDQ�KLDV�DLU� WDZDU�GDUL�IDPLOL�'DWQLRLGL�

GDH�\DQJ� KLGXS�GL� SHUDLUDQ� VXQJDL� GDQ� GDQDX� GL�

GDHUDK�6XPDWHUD�GDQ�.DOLPDQWDQ��.RWWHODW�HW�DO��

�������,NDQ�ULQJDX�VDQJDW�SRWHQVLDO�XQWXN�GLNHP�

EDQJNDQ�NDUHQD�WHUPDVXN�VDODK�VDWX�LNDQ�KLDV�NR�

PRGLWDV�HNVSRU�\DQJ�PHPLOLNL�KDUJD�GDQ�SHUPLQ�

WDDQ� \DQJ� UHODWLI� FXNXS� WLQJJL� QDPXQ� SHPHQXK�

DQQ\D�PDVLK�PHQJDQGDONDQ�KDVLO� WDQJNDSDQ�GDUL�

DODP��7LQJJLQ\D�SHUPLQWDDQ�SDVDU�PHQ\HEDENDQ�

DNWLILWDV� SHQDQJNDSDQQ\D� VHPDNLQ� WLQJJL� SDGD�

EHUEDJDL� XNXUDQ� VHKLQJJD�PHQJDQFDP� NHOHVWDUL�

DQQ\D�� 'LVDPSLQJ� LWX� NHUXVDNDQ� KDELWDW� DNLEDW�

SHUXEDKDQ� IXQJVL� ODKDQ� PHQMDGL� DUHD� SHUWDP�

EDQJDQ�� SHUNHEXQDQ�� GDQ� SHUPXNLPDQ� PHQ\H�

EDENDQ�WHUMDGLQ\D�SHQXUXQDQ�SRSXODVLQ\D�EDKNDQ�

PHQMXUXV� NHSDGD� NHSXQDKDQ�� 2OHK� NDUHQD� LWX��

NHJLDWDQ� EXGL� GD\D� PHQMDGL� VDODK� VDWX� XSD\D�

NRQVHUYDVL� H[� VLWX� XQWXN� PHQFHJDK� NHSXQDKDQ��

PHQJXUDQJL�WHNDQDQ�SRSXODVL�GL�DODP��GDQ�XQWXN�

PHPHQXKL�NHEXWXKDQ�SDVDU�LNDQ�KLDV��

.HEHUKDVLODQ�SHPLMDKDQ�LNDQ�ULQJDX�GDODP�

OLQJNXQJDQ� EXGL� GD\D� VDQJDW� EHUJDQWXQJ� SDGD�

NHWHUVHGLDDQ� LQGXN�PDWDQJ�JRQDG��QDPXQ�SHPD�

WDQJDQ�JRQDG�LNDQ�ULQJDX�GDODP�ZDGDK�EXGL�GD\D�

PDVLK�PHQJDODPL�EHUEDJDL�SHUPDVDODKDQ��8SD\D�

SHPDWDQJDQ�JRQDG�LNDQ�ULQJDX�GDODP�OLQJNXQJDQ�

WHUNRQWURO�WHODK�GLODNXNDQ�EDLN�PHODOXL�SHQGHNDW�

DQ� OLQJNXQJDQ�GHQJDQ�PHUHND\DVD�ZDGDK�SHPH�

OLKDUDDQ� �6KROLFKDK� HW� DO�� ������� SHPHOLKDUDDQ�

EHUGDVDUNDQ� NHORPSRN� XNXUDQ� \DQJ� VDPD� �5RK�

P\� HW� DO�� ������� SHPHOLKDUDDQ� GDODP� PHGLD� DLU�

EHUVDOLQLWDV�UHQGDK��5RKP\�HW�DO���������PDXSXQ�

PHODOXL� SHQGHNDWDQ� SDNDQ� GHQJDQ� SHPEHULDQ�

NRPELQDVL�EHUEDJDL�MHQLV�SDNDQ�DODPL��5RKP\�HW�

DO�� ������ EHOXP� PDPSX� PHUDQJVDQJ� SHUNHP�

EDQJDQ� JRQDGQ\D� \DQJ� GDSDW� GLSLMDKNDQ� EDLN�

VHFDUD� DODPL�PDXSXQ� EXDWDQ�� 3HUPDVDODKDQ� ODLQ�

\DQJ� GLKDGDSL� GDODP� XSD\D� SHPLMDKDQ� LNDQ� UL�

QJDX�DGDODK�NHWHUEDWDVDQ�XNXUDQ�LQGXN�VHUWD�NX�

UDQJQ\D�LQIRUPDVL�WHQWDQJ�GDXU�UHSURGXNVLQ\D���

.HPDPSXDQ� LNDQ� ULQJDX� XQWXN� PHPLMDK�

GL� DODP� GLSHQJDUXKL� ROHK� EHUEDJDL� IDNWRU� OLQJ�

NXQJDQ� GLDQWDUDQ\D� VXKX� SHUDLUDQ�� IRWRSHULRGH��

FXUDK� KXMDQ�� VXEVWUDW�� S+�� DONDOLQLWDV�� DUXV� VX�

QJDL�� GDQ� NHGDODPDQ� SHUDLUDQ� �0DQDQRV� HW� DO��

������ 3RGKRUHF� 	� .RXULO� ������� 'DODP� ZDGDK�

EXGL�GD\D��EHEHUDSD�IDNWRU�OLQJNXQJDQ�\DQJ�PH�

PHQJDUXKL� IXQJVL� UHSURGXNVL� WLGDN� WHUVHGLD� VH�

KLQJJD� LNDQ�WLGDN�GDSDW�PHODQJVXQJNDQ�DNWLILWDV�

UHSURGXNVLQ\D� GHQJDQ� EDLN� �.H\V� 	� &URFRV�

������0\ORQDV�HW�DO��������/RUHQ]HQ�HW�DO���������

%HEHUDSD�IDNWRU�OLQJNXQJDQ�\DQJ�EHUSHUDQ�GDODP�

UHSURGXNVL� VHSHUWL� VXKX�� IRWRSHULRGH�� VDOLQLWDV��

GDQ� VXEVWUDW� SHPLMDKDQ� GDSDW� GLPDQLSXODVL�� QD�

PXQ�DGD�MXJD�IDNWRU�OLQJNXQJDQ�\DQJ�VXOLW�GLPD�

QLSXODVL�VHSHUWL�DOXU�UXD\D�SHPLMDKDQ��NHGDODPDQ��

GDQ�WHNDQDQ�DLU�VHKLQJJD�PHPHQJDUXKL�VWLPXODVL�

UHSURGXNVL�LNDQ��*DOOHJR�HW�DO���������2OHK�NDUH�

QD� LWX�� SHQJJXQDDQ� KRUPRQ� HNVRJHQ�PHUXSDNDQ�

VDODK� VDWX� FDUD� \DQJ� HIHNWLI� XQWXN� PHUDQJVDQJ�

SHPDWDQJDQ� JRQDG� SDGD� LNDQ� �0\ORQDV� HW� DO��

�������6DODK�VDWX�KRUPRQ�\DQJ�GDSDW�GLWHUDSNDQ�

GDODP� SHPDWDQJDQ� JRQDG� LNDQ� DGDODK� 3UHJQDQW�

0DUH�6HUXP�*RQDGRWURSLQ� �306*�� �1DJDKDPD�

HW�DO��������*DOOHJR�HW�DO���������

+RUPRQ� 306*� PHUXSDNDQ� JOLNRSURWHLQ�

NRPSOHNV�\DQJ�GLSHUROHK�GDUL�VHUXP�NXGD�KDPLO�

\DQJ� PHPLOLNL� VLIDW� DNWLYLWDV� ELRORJLV� JDQGD� VH�

EDJDL�KRUPRQ�JRQDGRWURSLQ��*W+���\DLWX�EHUHIHN�

)ROOLFOH�6WLPXODWLQJ�+RUPRQH��)6+��\DQJ�EHUSH�

UDQ� SDGD� SURVHV� SHUNHPEDQJDQ� JRQDG� �YLWHORJH�

QHVLV��GDQ�/XWHLQL]LQJ�+RUPRQH� �/+�� \DQJ�EHU�

SHUDQ�SDGD�SURVHV�SHPDWDQJDQ�DNKLU��*DOOHJR�HW�

DO���������306*�PHUDQJVDQJ�WHUMDGLQ\D�ORQMDNDQ�

NDGDU�*W+�VHKLQJJD�PHPSHUFHSDW�WHUMDGLQ\D�SHU�



� %DVWLDU�HW�DO�� �

9ROXPH����1RPRU����)HEUXDUL������ � ���

NHPEDQJDQ� JRQDG� GDQ� RYXODVL� �%RODPED� HW� DO��

�������6LQWHVLV�GDQ�VHNUHVL�KRUPRQ�JRQDGRWURSLQ�

�*W+�� GDUL� NHOHQMDU� KLSRILVLV� GLSHQJDUXKL� ROHK�

QHXURWUDQVPLWWHU�\DQJ�GLSURGXNVL�GL�KLSRWDODPXV�

GDQ� GDHUDK� SUHRSWLN� RWDN� LNDQ�� \DLWX� GRSDPLQ��

'RSDPLQ� PHQJKDPEDW� VHNUHVL� *RQDGRWURSLQ�

5HOHDVLQJ� +RUPRQ� �*Q5+�� GDUL� KLSRWDODPXV�

�.UHNH� 	� 'LHWULFK� ������� .HUMD� GRSDPLQ� GDSDW�

GLKDPEDW� GHQJDQ� SHPEHULDQ� DQWLGRSDPLQ� �$'��

VHKLQJJD� VHNUHVL� JRQDGRWURSLQ� DNDQ� PHQLQJNDW��

1HXURWUDQVPLWWHU� ODLQ� \DQJ� EHUSHUDQ� GDODP�SUR�

VHV� SHUNHPEDQJDQ� JRQDG� DGDODK� VHURWRQLQ� DWDX�

��K\GUR[\WU\SWDPLQH� ���+7�� �,ZDPDWVX� HW� DO��

������ .KDQ� 	� 7KRPDV� ������ ,ZDPDWVX� HW� DO��

������ &HUGD� HW� DO�����D��� 6HURWRQLQ� EHUSHUDQ�

PHPRGXODVL� IXQJVL� UHSURGXNVL� LNDQ� PHODOXL�

EHEHUDSD� MDOXU� WHUPDVXN� PHODOXL� DUHD� SUHRSWLF�

KLSRWDODPXV�� KLSRILVLV�PDXSXQ� ODQJVXQJ�EHNHUMD�

SDGD� JRQDG�� VHUWD� EHUWLQGDN� GDODP� PHPEHUL�

SHQJDUXK� VWLPXODVL� SDGD� VHO� JRQDGRWURSLQ� GDQ�

PHQJKDPEDW� VHNUHVL� GRSDPLQ� VHKLQJJD�PHQLQJ�

NDWNDQ� NDGDU� KRUPRQ� JRQDGRWURSLQ� �6RPR]D� HW�

DO�� ������ 3UD]DG� HW� DO�� ������� 3HQ\XQWLNDQ� KRU�

PRQ� 306*� GDQ� $'� \DQJ� GLNRPELQDVLNDQ� GH�

QJDQ� ��+7� GLKDUDSNDQ� GDSDW� PHPLFX� SURVHV�

YLWHOORJHQHVLV� GDQ� PDWXUDVL� JRQDG� LNDQ� ULQJDX��

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJDQDOLVLV� SH�

QJDUXK�SHQJJXQDDQ�VHURWRQLQ� ���+7��GDODP� IRU�

PXODVL� KRUPRQ�3UHJQDQW�0DUH� 6HUXP�*RQDGR�

WURSLQ� �306*�� GDQ� DQWLGRSDPLQ� �$'�� WHUKDGDS�

SHUNHPEDQJDQ�JRQDG�LNDQ�ULQJDX��

�

%DKDQ�GDQ�PHWRGH�

:DNWX�GDQ�WHPSDW�SHQHOLWLDQ�

3HQHOLWLDQ� GLODNVDQDNDQ� EXODQ�0HL�$JXV�

WXV������GL�/DERUDWRULXP�5HSURGXNVL��%DODL�3H�

QHOLWLDQ�GDQ�3HQJHPEDQJDQ�%XGLGD\D� ,NDQ�+LDV�

�%33%,+�� 'HSRN�� $QDOLVLV� NRQVHQWUDVL� KRUPRQ�

HVWUDGLRO�

%33%,+� GDQ� DQDOLVLV� KLVWRORJL� JRQDG� GLODNXNDQ�

GL�/DERUDWRULXP�%LRORJL�3HUNHPEDQJDQ�GDQ�5H�

SURGXNVL��)DNXOWDV�0,3$�8QLYHUVLWDV�,QGRQHVLD��

�

%DKDQ�SHQHOLWLDQ�

%DKDQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� \DLWX�

LNDQ� ULQJDX� �'DWQLRGHV� PLFUROHSLV�� EHUXNXUDQ�

SDQMDQJ�WRWDO�����������FP�GDQ�ERERW�WXEXK�����

����J�\DQJ�GLSHUROHK�GDUL�SHQJXPSXO�GDQ�PHUX�

SDNDQ�KDVLO�WDQJNDSDQ�DODP�GL�GDHUDK�3DOHPEDQJ�

�6XPDWHUD� 6HODWDQ��� KRUPRQ� 3UHJQDQW�0DUH� 6H�

UXP� *RQDGRWURSLQ� �306*�� GDQ� DQWLGRSDPLQ�

�$'�� VHUWD� VHURWRQLQ� DWDX� ��K\GUR[\WU\SWDPLQH�

���+7�� SURGXNVL� 6LJPD�� 6HEHOXP� GLWHEDU�� PD�

VLQJ�PDVLQJ� LNDQ� XML� GLEHUL� SHQDQGD� �PLFURFKLS�

LPSODQW��\DQJ�GLSDVDQJNDQ�GL�EDZDK�SHUPXNDDQ�

NXOLW�EDJLDQ�SXQJJXQJ� LNDQ�PHQJJXQDNDQ� MDUXP�

WDJJLQJ���

�

5DQFDQJDQ�SHUFREDDQ�

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� UDQFDQJDQ�

DFDN� OHQJNDS� GHQJDQ� OLPD� SHUODNXDQ� GDQ� OLPD�

XODQJDQ� LQGLYLGX� LNDQ�� 3HUODNXDQ� \DQJ� GLXMLNDQ�

DGDODK� SHQDPEDKDQ� VHURWRQLQ� ���+7�� GHQJDQ�

GRVLV�EHUEHGD�\DLWX������������GDQ���PJ�NH�GDODP�

IRUPXODVL�KRUPRQ����,8��306*�GDQ����PJ�$'�

�306*�$'��� .RPELQDVL� KRUPRQ� SHUODNXDQ� GL�

EXDW�GDODP�EHQWXN�ODUXWDQ�GDQ�GRVLV�SHQ\XQWLNDQ�

VHEHVDU���PO�NJ���ERERW�WXEXK�LNDQ�XML��3HUODNXDQ�

XML� WHUGLUL� DWDV�� �3��� ODUXWDQ� ILVLRORJLV� �1D&O�

������ VHEDJDL� NRQWURO�� �3��� 306*�$'�� �3���

306*�$'�����PJ���+7���3���306*�$'���PJ�

��+7��GDQ��3���306*�$'���PJ���+7���

�

3HPHOLKDUDDQ�LNDQ�XML�GDQ�SHQ\XQWLNDQ�KRUPRQ�

,NDQ�GLSHOLKDUD�GDODP�EDN�VHPHQ�EHUXNXU�

DQ�����[�����[�����FP��GHQJDQ�NHWLQJJLDQ�DLU����

FP� GLOHQJNDSL� GHQJDQ� VLVWHP� VLUNXODVL�� 6HODPD�

SHPHOLKDUDDQ��LNDQ�XML�GLEHUL�SDNDQ�EHUXSD�XGDQJ�

GDQ� LNDQ� NHFLO� VHFDUD� VDWLDVL�� .RQGLVL� DLU� PHGLD�

SHPHOLKDUDDQ� VHODPD�SHQHOLWLDQ� UHODWLI� VWDELO� GH�
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QJDQ�VXKX�EHUNLVDU����������� R&��S+�DLU�EHUNLVDU�

���������GDQ�RNVLJHQ�WHUODUXW�����������PJ�/�����

3HQ\XQWLNDQ� GLODNXNDQ� VHWLDS� ��� KDUL� GH�

QJDQ� ODPD� SHPHOLKDUDDQ� ��� KDUL�� 6HEHOXP� SH�

Q\XQWLNDQ�� LNDQ� WHUOHELK� GDKXOX� GLELXV� PHQJJX�

QDNDQ�HWK\OHQH�JO\FRO�PRQRSKHQ\O� HWKHU� GHQJDQ�

GRVLV� ���� PO�/��� DLU�� .HPXGLDQ� GLODNXNDQ� SH�

QLPEDQJDQ� XQWXN� PHQHQWXNDQ� MXPODK� KRUPRQ�

\DQJ� GLEHULNDQ�� 3HQ\XQWLNDQ� KRUPRQ� GLODNXNDQ�

VHFDUD� LQWUDPXVNXODU� SDGD� EDJLDQ� EDZDK� VLULS�

SXQJJXQJ����

�

$QDOLVLV�HVWUDGLRO�GDODP�SODVPD�GDUDK�

3HQJDPELODQ�VDPSHO�GDUDK� XQWXN�PHQJX�

NXU�NRQVHQWUDVL�HVWUDGLRO� GLODNX�

NDQ�VHWLDS����KDUL�VHEHOXP�SHQ\XQWLNDQ�KRUPRQ��

'DUDK�GLDPELO� GDUL� GRUVDO� DRUWD�PHODOXL� SDQJNDO�

HNRU� VHEDQ\DN� ������ PO� PHQJJXQDNDQ� V\ULQJH�

\DQJ�WHODK�GLEHUL�KHSDULQ��6DPSHO�GDUDK�\DQJ�GL�

SHUROHK� GLPDVXNNDQ� NHGDODP� PLNURWXEH� ���� PO�

VHODQMXWQ\D�GLVHQWULIXV�GHQJDQ�NHFHSDWDQ� �������

USP�VHODPD����PHQLW�SDGD�VXKX��R&��3ODVPD�GD�

UDK� GLPDVXNNDQ� NHGDODP�PLNURWXEH� EDUX� NHPX�

GLDQ�GLVLPSDQ�GDODP�IUHH]HU�����R&��XQWXN�VHODQ�

MXWQ\D� GLODNXNDQ� SHQJXNXUDQ� NRQVHQWUDVL� (��

SODVPD�� 3HQJXNXUDQ� NRQVHQWUDVL� (�� GDODP� SODV�

PD� GDUDK� GLODNXNDQ� PHQJJXQDNDQ� PHWRGH�

(/,6$� NLW� NRPHUVLDO� �&DWDORJ� 1R�� (,$� ������

\DQJ�GLSURGXNVL�ROHK�6LJPD���

�

3UHSDUDVL�GDQ�SHQJDPDWDQ�KLVWRORJL�JRQDG�

3UHSDUDVL�KLVWRORJL�JRQDG�GLODNXNDQ�VHED�

JDL�EHULNXW��JRQDG�GLPDVXNNDQ�GDODP�ZDGDK�EHU�

LVL� ODUXWDQ� ERXLQ� �FDPSXUDQ� DQWDUD� DVDP� DVHWDW�

JODVLDO� ��PO� GLWDPEDK� GHQJDQ� IRUPDOLQ� ���� VH�

EDQ\DN� ��� PO� GDQ� DVDP� SLNUDW� MHQXK� ��� PO���

6HODQMXWQ\D� JRQDG� GLFXFL� GHQJDQ� DLU� EHUVLK� GDQ�

GLODNXNDQ� SURVHV� SHPEXDWDQ� SUHSDUDW� KLVWRORJLV�

PHQJDFX�SDGD�PHWRGH�*XQDUVR� �������� 6WUXNWXU�

KLVWRORJLV� GLDPDWL� PHQJJXQDNDQ� PLNURVNRS� EL�

QRNXOHU�GHQJDQ�SHPEHVDUDQ�����GDQ�����NDOL��

�

3HQHQWXDQ� QLODL� LQGHNV� NHPDWDQJDQ� JRQDG��

LQGHNV� KHSDWRVRPDWLN�� GDQ� WLQJNDW� NHPDWDQJDQ�

JRQDG�

�

3DGD� DNKLU� SHQHOLWLDQ� GLODNXNDQ� SHPEH�

GDKDQ� LNDQ� XML� XQWXN� SHQJDPDWDQ� VWUXNWXU� PRU�

IRORJLV� JRQDG�� SHQJKLWXQJDQ� QLODL� LQGHNV� NHPD�

WDQJDQ� JRQDG� �,.*�� GDQ� LQGHNV� KHSDWRVRPDWLN�

�,+6�� VHUWD� WLQJNDW� NHPDWDQJDQ� JRQDG� �7.*����

%RERW�JRQDG�GDQ�KDWL�LNDQ�GLWLPEDQJ�PHQJJXQD�

NDQ� WLPEDQJDQ� GLJLWDO� GHQJDQ� WLQJNDW� NHWHOLWLDQ�

�����J��6HODQMXWQ\D�GLODNXNDQ�DQDOLVLV�,.*��,+6��

GDQ�7.*��

,.*� GLKLWXQJ� EHUGDVDUNDQ� SHUEDQGLQJDQ�

ERERW�JRQDG�GHQJDQ�ERERW�LNDQ�XML�GHQJDQ�PHQJ�

DFX�NHSDGD�UXPXV�(IIHQGLH���������

�

,+6� GLKLWXQJ� EHUGDVDUNDQ� SHUEDQGLQJDQ� ERERW�

KDWL� GDQ� ERERW� WXEXK� LNDQ� XML� GHQJDQ� PHQJDFX�

NHSDGD�UXPXV�0DJDOKDHV�HW�DO�����������

�

7.*�LNDQ�ULQJDX�VHWHODK�SHUODNXDQ�LQMHNVL�

KRUPRQ�GLDQDOLVLV�EHUGDVDUNDQ�KDVLO�SHQJDPDWDQ�

VWUXNWXU� PRUIRORJLV� GDQ� KLVWRORJLV� JRQDG� \DQJ�

PHQJDFX�SDGD�LNDQ�3HUFD�IOXYLDWLOLV��7UHDVXUHU�	�

+ROOLGD\�������VHSHUWL�GLVDMLNDQ�SDGD�7DEHO����

�

$QDOLVLV�GDWD�

1LODL� ,.*�� ,+6�� NRQVHQWUDVL� (�� SODVPD�� GDQ�

SHUWXPEXKDQ� ERERW� GLDQDOLVLV� VHFDUD� VWDWLVWLN�

PHQJJXQDNDQ�DQDOLVLV�UDJDP��$129$���GDQ�MLND�

WHUGDSDW� SHQJDUXK� Q\DWD� GLODQMXWNDQ� GHQJDQ� XML�

'XQFDQ� GHQJDQ� VHODQJ� NHSHUFD\DDQ� ����PHQJ�

JXQDNDQ� SURJUDP� 6366� YHUVL� ���� +DVLO� SHQJD�

PDWDQ� VWUXNWXU� PRUIRORJLV� GDQ� KLVWRORJLV� JRQDG�

GLDQDOLVLV�VHFDUD�GHVNULSWLI��

�



� %DVWLDU�HW�DO�� �

9ROXPH����1RPRU����)HEUXDUL������ � ���

7DEHO����&LUL�FLUL�SHUNHPEDQJDQ�JRQDG�LNDQ�3HUFD�IOXYLDWLOLV��7UHDVXUHU�	�+ROOLGD\�������

7.*� 1DPD�SHULRGH� 'HVNULSVL�

,� 2RJRQRLD� 'XD�RYDULXP�SULPRUGLDO�GLSLVDKNDQ�ROHK�ODSLVDQ�HSLWHO��RYDULXP�

PHQJDQGXQJ�VHO�SULPHU�����������P���RRJRQLD�������������P���GDQ�RRVLW�

SULPHU�������������P��

,,� 3UH�YLWHOORJHQHVLV� 2YDULXP�OHELK�EHUNHPEDQJ��RYDULXP�GLVHOLPXWL�ODPHOOD�RYLJHURXV��

GLDPHWHU�RRVLW�SULPHU�WHODK�PHQLQJNDW�PHQMDGL�������������P�

,,,� 3HUNHPEDQJDQ�DZDO�

�YLWHOORJHQHVLV�DZDO��

2RVLW�EHUNHPEDQJ�GDQ�EHUXNXUDQ����������P��IROLNHO�WHUGLUL�DWDV�ODSLVDQ�

WHND�GDQ�JUDQXORVD��FKRULRQ�\DQJ�WHUGLUL�WXQLFD�SURSULD��]RQD�UDGLDWD�GDQ�

MDULQJDQ�WHUOLKDW�ORQJJDU��WHUMDGL�SHPEHQWXNDQ�YHVLNHO�NXQLQJ�WHOXU�

,9� 3HUNHPEDQJDQ�DNKLU�

�YLWHOORJHQHVLV���

6WUXNWXU�RRVLW��EDJLDQ�EDJLDQ�RRVLW��OHELK�MHODV��GLDPHWHU�RRVLW�PHQFDSDL�

�����P��RRSODVPD�KDPSLU�WHULVL�SHQXK�GHQJDQ�JUDQXOD�NXQLQJ�WHOXU��

FKRULRQ�OHELK�OXDV��

�

�

+DVLO�

,QGHNV�NHPDWDQJDQ�JRQDG�

1LODL� LQGHNV� NHPDWDQJDQ� JRQDG� �,.*��

LNDQ� XML� VHEHOXP�GDQ� VHWHODK� SHUODNXDQ� SHQ\XQ�

WLNDQ� GLVDMLNDQ� SDGD�*DPEDU� ���1LODL� ,.*� SDGD�

DZDO� SHQHOLWLDQ� DGDODK� ������ VHWHODK� GLODNXNDQ�

SHQ\XQWLNDQ� KRUPRQ� WHUMDGL� SHQLQJNDWDQ� ,.*�

SDGD�VHPXD�SHUODNXDQ�� ,.*� WHUWLQJJL�SDGD�DNKLU�

SHQHOLWLDQ�\DLWX�����������WHUGDSDW�SDGD�SHUODNX�

DQ�3���GLLNXWL�ROHK�SHUODNXDQ�3���������������3��

������������� 3�� ������������� GDQ� WHUHQGDK� SDGD�

SHUODNXDQ� 3��NRQWURO� ������������� +DO� LQL� GLGX�

NXQJ� ROHK� KDVLO� DQDOLVLV� VWDWLVWLN� \DQJ� PHQXQ�

MXNNDQ� ,.*� SDGD� SHUODNXDQ� 3�� EHUEHGD� Q\DWD�

�S�������GHQJDQ�SHUODNXDQ�ODLQQ\D���

�

,QGHNV�KHSDWRVRPDWLN�

1LODL� LQGHNV� KHSDWRVRPDWLN� �,+6�� VHODPD�

SHQHOLWLDQ� MXJD� PHQJDODPL� SHQLQJNDWDQ� VHWHODK�

SHQ\XQWLNDQ� KRUPRQ� \DQJ� GLVDMLNDQ� SDGD� *DP�

EDU� ��� 1LODL� ,+6� SDGD� DZDO� SHQHOLWLDQ� DGDODK�

������ GDQ� PHQLQJNDW� VHWHODK� SHQ\XQWLNDQ� KRU�

PRQ��*DPEDU�����,+6�WHUWLQJJL�SDGD�DNKLU�SHQH�

OLWLDQ� VHEHVDU� �����������GLSHUROHK� SDGD� SHUOD�

NXDQ�3���GLLNXWL� SHUODNXDQ�3�� ��������������3��

�������������� 3�� ����������� ��� GDQ� WHUHQGDK�

SDGD�SHUODNXDQ�3��NRQWURO����������������+DO�LQL�

GLGXNXQJ� ROHK� KDVLO� DQDOLVLV� VWDWLVWLN� \DQJ� PH�

QXQMXNNDQ�,+6�SDGD�SHUODNXDQ�3��EHUEHGD�Q\DWD�

�S�������GHQJDQ�SHUODNXDQ�ODLQQ\D���

�

7LQJNDW�NHPDWDQJDQ�JRQDG�

7LQJNDW� NHPDWDQJDQ� JRQDG� �7.*�� LNDQ�

XML� GLDQDOLVLV� EHUGDVDUNDQ� KDVLO� SHQJDPDWDQ�

VWUXNWXU�PRUIRORJLV�GDQ�KLVWRORJLV�JRQDG��%HUGD�

VDUNDQ� KDVLO� SHQJDPDWDQ� VWUXNWXU� PRUIRORJLV�

JRQDG� �*DPEDU����GDQ� VWUXNWXU�KLVWRORJLV�JRQDG�

�*DPEDU���GDQ� ��� WHUOLKDW� EDKZD�SHUNHPEDQJDQ�

JRQDG� LNDQ�XML�SDOLQJ�EDLN�GLSHUROHK�SDGD�SHUOD�

NXDQ�3���306*�$'�����PJ���+7���

+DVLO�SHQJDPDWDQ�VWUXNWXU�PRUIRORJLV�JR�

QDG�PHQXQMXNNDQ�EDKZD�SHUODNXDQ�3��PHQJKD�

VLONDQ� SHUNHPEDQJDQ� JRQDG� LNDQ� XML� \DQJ� OHELK�

EDLN�GHQJDQ�XNXUDQ�\DQJ� OHELK�EHVDU�GLEDQGLQJ�

NDQ� GHQJDQ� SHUODNXDQ� ODLQQ\D�� *RQDG� LNDQ� XML�

SDGD� SHUODNXDQ� 3�� PHQJDQGXQJ� RRVLW� \DQJ� WHU�

OLKDW� GDUL� SHUPXNDDQ� JRQDG�� 3DGD� SHUODNXDQ� 3��

�NRQWURO���JRQDG�LNDQ�XML�EHOXP�EHUNHPEDQJ�GDQ�

WHUOLKDW� PDVLK� VDQJDW� WLSLV�� 3DGD� SHUODNXDQ� 3���

3��� GDQ� 3�� JRQDG� LNDQ� XML� WHUOLKDW� VXGDK� EHU�

NHPEDQJ� GLEDQGLQJNDQ� GHQJDQ� JRQDG� LNDQ� XML�

SDGD�SHUODNXDQ�3��QDPXQ�XNXUDQQ\D�OHELK�NHFLO�

GLEDQGLQJNDQ� JRQDG� LNDQ� XML� SDGD� SHUODNXDQ� 3��

�*DPEDU�����

6WUXNWXU� KLVWRORJLV� JRQDG� MXJD�PHPSHUOL�

KDWNDQ� EDKZD� SHUODNXDQ� 3�� PHPLOLNL� VWUXNWXU�

GDQ�XNXUDQ�RRVLW�\DQJ�EHUEHGD�GHQJDQ�SHUODNXDQ�



� 3HUNHPEDQJDQ�JRQDG�LNDQ�ULQJDX� �

��� � �

ODLQQ\D��2RVLW� SDGD� SHUODNXDQ�3�� WHUOLKDW� SDOLQJ�

EHUNHPEDQJ��GDODP�KDO�LQL�LQWL�WHOXU��QXNOHXV��VX�

GDK� WHUOLKDW� GDQ� WHUGDSDW� QXNOHROL� GL� VHNLWDU� QX�

NOHXV� RRVLW� �*DPEDU� ���� 6HODLQ� LWX�� WHUOLKDW� DGD�

Q\D�EXWLUDQ�OHPDN�GDQ�JUDQXOD�NXQLQJ�WHOXU�SDGD�

ODSLVDQ� RRSODVPD� VHEDJDL� KDVLO� GDUL� SURVHV� YLWH�

OORJHQHVLV�� 8NXUDQ� RRVLW� WHUEHVDU� \DQJ� GLGDSDW�

NDQ�SDGD�SHUODNXDQ� LQL�PHQFDSDL��������P�GDQ�

GLGRPLQDVL� ROHK� XNXUDQ� �������� �P�� %HUGDVDU�

NDQ�FLUL�FLUL� WHUVHEXW�PDND�SHUNHPEDQJDQ�JRQDG�

LNDQ�XML�SDGD�SHUODNXDQ�3��WHUPDVXN�GDODP�WDKDS�

7.*�,,,���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
*DPEDU���� ,QGHNV�NHPDWDQJDQ�JRQDG� LNDQ�ULQJDX�SDGD�DZDO��Q ���GDQ�DNKLU�SHQHOLWLDQ��Q ���GDUL�VHPXD�

SHUODNXDQ��3���ODUXWDQ�1D&O�������NRQWURO���3���306*�$'��3���306*�$'�����PJ���+7��3���

306*�$'��� PJ� ��+7�� GDQ� 3��� 306*�$'��� PJ� ��+7�� 1RWDVL� KXUXI� \DQJ� EHUEHGD� SDGD�

PDVLQJ�PDVLQJ�SHUODNXDQ�PHQXQMXNNDQ�QLODL�EHUEHGD�Q\DWD��S��������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

*DPEDU���� ,QGHNV�KHSDWRVRPDWLN�LNDQ�ULQJDX�SDGD�DZDO��Q ���GDQ�DNKLU�SHQHOLWLDQ��Q ���VHPXD�SHUODNXDQ��

3��� ODUXWDQ�1D&O�������NRQWURO���3���306*�$'��3���306*�$'�����PJ���+7��3���306*�

$'���PJ� ��+7�� GDQ� 3���306*�$'���PJ� ��+7��1RWDVL� KXUXI� \DQJ� EHUEHGD� SDGD�PDVLQJ�

PDVLQJ�SHUODNXDQ�PHQXQMXNNDQ�QLODL�EHUEHGD�Q\DWD��S��������

�

�

G�

D�

E�
F�

F�

D�

E�

F�

G�

DE�
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�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

*DPEDU����6WUXNWXU�PRUIRORJLV�JRQDG�LNDQ�ULQJDX�VHEHOXP�SHUODNXDQ�LQGXNVL�KRUPRQ��$��GDQ�VH�

PXD�SHUODNXDQ� �3��� 3���3���3��	�3��� SDGD� DNKLU�SHQHOLWLDQ� �KDUL� NH������3��� ODUXWDQ�
1D&O�������3��� 306*�$'�� 3���306*�$'�����PJ���+7��3���306*�$'���PJ���+7��3���

306*�$'���PJ���+7��*��JRQDG��GDQ�/��OHPDN���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

*DPEDU����6WUXNWXU�KLVWRORJLV�JRQDG�LNDQ�ULQJDX�SHUODNXDQ�3��GHQJDQ�SHUEHVDUDQ����;��3��D��GDQ�SHUEH�

VDUDQ����;��3��E���1L �QXNOHROL��1 �1XNOHXV��/G EXWLUDQ�OHPDN�<J JUDQXOD�NXQLQJ�WHOXU�

�

�

�

*�

$�

/�

*�
/�

3��

3��

*�/�

3��

*�/�

*�

3��

/�

*�

3��

/�

�����P�

3��D� 3��E�

1�

1�

1L�
1�

/G�

<J�

/G�

�����P�
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*DPEDU����� 6WUXNWXU� KLVWRORJLV� JRQDG� LNDQ� ULQJDX�VHPXD�SHUODNXDQ� SDGD� DNKLU�SHQHOLWLDQ� �+(�SHUEHVDUDQ�

���;��3���3���3��GDQ�3����VNDOD�EDU�����P�GDQ�SHUEHVDUDQ����;��3����VNDOD�EDU������P���3���

ODUXWDQ�1D&O�������3���306*�$'��3���306*�$'�����PJ���+7��3���306*�$'���PJ���+7��

GDQ�3���306*�$'���PJ���+7��7DQGD�SDQDK��ODPHOOD�RYLJHURXV��

�

�

3DGD� SHUODNXDQ� 3�� �NRQWURO��� JRQDG�

PHQJDQGXQJ� RRVLW� �RRJRQLD� GDQ� RRVLW� SULPHU��

GHQJDQ� XNXUDQ� ������� �P� GDQ� GLGRPLQDVL� ROHK�

XNXUDQ�������P��3DGD�SHUODNXDQ� LQL�� WLQJNDW�NH�

PDWDQJDQ�JRQDG�PDVLK�EHUDGD�SDGD�WDKDS�7.*�,��

3DGD�SHUODNXDQ�SHQ\XQWLNDQ�KRUPRQ�ODLQQ\D�EDLN�

GHQJDQ�306*�$'� �3���PDXSXQ� \DQJ�GLNRPEL�

QDVLNDQ�GHQJDQ���+7�GHQJDQ�GRVLV�����PJ� �3���

GDQ� �� PJ� �3���� WLQJNDW� NHPDWDQJDQ� JRQDG� LNDQ�

XML� \DQJ� GLGDSDWNDQ� EHUDGD� SDGD� WDKDS�7.*� ,,��

3DGD�WDKDS�LQL��XNXUDQ�RRVLW�VXGDK�OHELK�EHUNHP�

EDQJ��GLDPHWHU��������P��GLEDQGLQJNDQ�GHQJDQ�

SHUODNXDQ� 3��� 8NXUDQ� WHUEHVDU� GLDPHWHU� RRVLW�

\DQJ�WHUDPDWL�SDGD�NHWLJD�SHUODNXDQ�WHUVHEXW��3���

3��GDQ�3���VHEHVDU������P��QDPXQ�LQWL�WHOXU�EH�

OXP�WHUOLKDW�GHQJDQ�MHODV��*DPEDU�����

3��

3�� 3��

3�� 3��
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.RQVHQWUDVL�HVWUDGLRO� �

3DGD� DZDO� SHQHOLWLDQ� �VHEHOXP� SHUODNXDQ�

SHQ\XQWLNDQ��� NRQVHQWUDVL� (�� UDWD�UDWD� GLGDSDW�

����3DGD�KDUL�NH����

KLQJJD� NH����� VHFDUD� XPXP� WHUMDGL� SHQXUXQDQ�

NRQVHQWUDVL� (�� SDGD� VHPXD� SHUODNXDQ�� .RQVHQ�

WUDVL� (�� WHUWLQJJL� SDGD� KDUL� NH���� WHUMDGL� SDGD�

SHUODNXDQ�3�� �� ���� GDQ� WHUHQGDK�

�����3DGD�KDUL�

NH�����NRQVHQWUDVL�(��WHUWLQJJL�WHUMDGL�SDGD�SHUOD�

����GDQ�WHUHQGDK�SDGD�

����� 3DGD� KDUL� NH�

����NRQVHQWUDVL�(��VXGDK�PXODL�PHQLQJNDW�GLEDQ�

GLQJNDQ� KDVLO� SHQJDPDWDQ� VHEHOXPQ\D�� 1DPXQ�

QLODLQ\D�PDVLK�OHELK�NHFLO�ELOD�GLEDQGLQJNDQ�GH�

QJDQ� VHEHOXP�SHUODNXDQ�SHQ\XQWLNDQ� �DZDO�� NH�

FXDOL�SDGD�SHUODNXDQ�3���3HQLQJNDWDQ�NRQVHQWUDVL�

(�� GHQJDQ� QLODL� \DQJ� UHODWLI� OHELK� WLQJJL� GLEDQ�

GLQJNDQ�VHEHOXP�SHQ\XQWLNDQ�PXODL� WHUMDGL�SDGD�

KDUL� NH����NHFXDOL�SDGD�SHUODNXDQ�3���3DGD�KDUL�

NH���� GDQ� NH����� VHFDUD� XPXP� NRQVHQWUDVL� (��

VHPDNLQ�PHQLQJNDW� SDGD� VHPXD� SHUODNXDQ�PHV�

NLSXQ� WHUMDGL� IOXNWXDVL� SDGD�KDUL�NH�����.RQVHQ�

WUDVL�(��WHUWLQJJL�SDGD�KDUL�NH����GLSHUROHK�SDGD�

�����GLLNXWL�SHUOD�

����� NHPXGLDQ� SHUOD�

����� 3�� ������������

�����GDQ�WHUHQGDK�SHUODNXDQ�3��������������

����� %HUGDVDUNDQ� DQDOLVLV� VWDWLVWLN�� NRQVHQ�

WUDVL�(��SHUODNXDQ�3��SDGD� DNKLU�SHQHOLWLDQ�EHU�

EHGD�Q\DWD� �S�������GLEDQGLQJNDQ�GHQJDQ�SHUOD�

NXDQ�ODLQQ\D��*DPEDU�����

�

3HUWXPEXKDQ�ERERW��

+DVLO�SHQJDPDWDQ�SHUWXPEXKDQ�ERERW�SD�

GD� VHPXD� SHUODNXDQ� VHODPD� SHQHOLWLDQ� GLVDMLNDQ�

SDGD� *DPEDU� ��� 3HUWXPEXKDQ� ERERW� LNDQ� XML�
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������ 3��� 306*�$'�� 3��� 306*�$'����� PJ� ��+7�� 3��� 306*�$'��� PJ� ��+7�� GDQ� 3���

306*�$'��� PJ� ��+7�� 1RWDVL� KXUXI� \DQJ� EHUEHGD� PHQXQMXNNDQ� QLODL� SHUWXPEXKDQ� ERERW�

EHUEHGD�Q\DWD��S�������SDGD�SHQJDPDWDQ�KDUL�NH�����

�

�

�

NXDQ� KRUPRQ�NRQWURO� �3���� 1LODL� SHUWXPEXKDQ�

ERERW� WHUWLQJJL� SDGD� DNKLU� SHQHOLWLDQ� GLSHUROHK�

SDGD� SHUODNXDQ� 3�� ������������� J�� GDQ� GLLNXWL�

ROHK� SHUODNXDQ� 3�� ������������ J��� 3�� ��������

������J���3�� �������������J��GDQ� WHUHQGDK�SDGD�

SHUODNXDQ� 3�� NRQWURO� ������������ J��� 6HFDUD�

VWDWLVWLN�� SHUWXPEXKDQ� ERERW� SDGD� SHUODNXDQ� 3��

EHUEHGD� Q\DWD� �S������� GHQJDQ� SHUODNXDQ� 3��

�NRQWURO�� QDPXQ� WLGDN� EHUEHGD� Q\DWD� �S!������

GHQJDQ� SHUODNXDQ� LQGXNVL� KRUPRQ� ODLQQ\D� �3���

3���GDQ�3����

�

3HPEDKDVDQ�

%HUGDVDUNDQ� KDVLO� SHQJDPDWDQ� SDUDPHWHU�

LQGHNV�NHPDWDQJDQ�JRQDG��LQGHNV�KHSDWRVRPDWLN��

NRQVHQWUDVL� HVWUDGLRO�

GDQ� KLVWRORJLV� JRQDG�� SHUODNXDQ� SHQ\XQWLNDQ�

306*�$'� \DQJ� GLNRPELQDVLNDQ� GHQJDQ� �� PJ�

VHURWRQLQ����+7���SHUODNXDQ�3���PHUXSDNDQ�SHU�

ODNXDQ�WHUEDLN�SDGD�SHQHOLWLDQ�LQL��3DGD�SHUODNX�

DQ� 3��� QLODL� PDVLQJ�PDVLQJ� SDUDPHWHU� SHUNHP�

EDQJDQ� JRQDG� \DQJ� GLGDSDWNDQ�PHUXSDNDQ� QLODL�

WHUWLQJJL� GLEDQGLQJNDQ� SHUODNXDQ� ODLQQ\D�� 3HQJ�

JXQDDQ�NRPELQDVL�KRUPRQ�SHUODNXDQ�3��PHQLQJ�

NDWNDQ�QLODL�,.*�GDUL�������NRQWURO��PHQMDGL������

�*DPEDU� ��� GDQ� QLODL� ,+6� GDUL� ������ �NRQWURO��

PHQMDGL��������*DPEDU�����3HQLQJNDWDQ�NRQVHQ�

WUDVL� (�� SDGD� SHUODNXDQ� 3�� \DLWX� VHEHVDU� ������

��� ����������OHELK� WLQJJL�GLEDQGLQJNDQ�GH�

QJDQ�SHUODNXDQ�3�� �NRQWURO��\DLWX� VHEHVDU�������

�������������*DPEDU����VHKLQJJD�SHUODNXDQ�

3�� PHQJKDVLONDQ� SHUNHPEDQJDQ� JRQDG� SDOLQJ�

EDLN�KLQJJD�PHQFDSDL�7.*�,,,��*DPEDU�����

3HQJJXQDDQ�KRUPRQ�306*�GDQ�$'�GDSDW�

PHQLQJNDWNDQ�NLQHUMD�UHSURGXNVL�EHEHUDSD�VSHVL�

HV�LNDQ��)6+�\DQJ�WHUGDSDW�GDODP�KRUPRQ�306*�

EHNHUMD� SDGD� ODSLVDQ� WHND� RRVLW� XQWXN� PHUDQJ�

VDQJ�WHUMDGLQ\D�VLQWHVLV�WHVWRVWHURQ��'DODP�ODSLV�

DQ�JUDQXORVD��WHVWRVWHURQ�GLXEDK�ROHK�HQ]LP�DUR�

PDWDVH�PHQMDGL�(��\DQJ�VHODQMXWQ\D�GLDQJNXW�NH�

KDWL�GDQ�PHUDQJVDQJ�KDWL�XQWXN�PHQVLQWHVLV�YLWH�

OORJHQLQ� �<DURQ�	�/HYDYL�6LYDQ� �������$QWLGR�

SDPLQ� �$'�� PHUXSDNDQ� EDKDQ� NLPLDZL� \DQJ�

EHUIXQJVL�PHQJKDPEDW�NHUMD�GRSDPLQ��'RSDPLQ�

PHUXSDNDQ�QHXURWUDQVPLWWHU�\DQJ�EHNHUMD�PHQJ�

KDPEDW� VHNUHVL� *Q5+� �)6+5+�� GDUL� KLSRWDOD�
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9ROXPH����1RPRU����)HEUXDUL������ � ���

PXV��&HUGD�5HYHUWHU�	�&DQRVD�������.DK�������

9DQ�GHU�.UDDN��������PHQJKDPEDW� VHNUHVL�)6+�

GDUL� SLWXLWDUL� GDQ� GDUL� VHO� JRQDGRWURSLQ� PHODOXL�

UHVHSWRU�GRSDPLQ�'���9DFKHU�HW�DO��������9DFKHU�

HW� DO�� ������ VHUWD� PHQJKDPEDW� SHPDWDQJDQ� JR�

QDG� PHODOXL� DNVLQ\D� VHEDJDL� IDNWRU� SHQJKDPEDW�

SHOHSDVDQ� JRQDGRWURSLQ� �*RQDGRWURSLQ� UHOHDVH

LQKLELWLQJ� IDFWRU�*5,)�� �'XIRXU� HW� DO�� �������

'HQJDQ� SHQDPEDKDQ� DQWLGRSDPLQ� PDND� VHNUHVL�

)6+5+�GDSDW�PHQLQJNDW� GDQ�PHPHQJDUXKL� WHU�

MDGLQ\D�SURVHV�YLWHOORJHQHVLV����

+RUPRQ� 306*�GDQ�$'� WHODK� GLJXQDNDQ�

SDGD� EHEHUDSD� VSHVLHV� LNDQ� XQWXN� PHUDQJVDQJ�

SHUNHPEDQJDQ� JRQDGQ\D�� 3HQJJXQDDQ� 306*� ��

,8�NJ���ERERW�WXEXK�PHODOXL�SHQ\XQWLNDQ�PDPSX�

PHPSHUFHSDW�SURVHV�SHPDWDQJDQ�JRQDG�GDQ�PH�

QLQJNDWNDQ� LQGHNV� NHPDWDQJDQ� JRQDG� LNDQ� OHOH�

GXPER� &ODULDV� VS�� �0D\DVDUL� ������� PHPDFX�

SHPEHQWXNDQ� RRVLW� GDQ� SHPDWDQJDQ� JRQDG� LNDQ�

7RU�VRUR�PXGD�GHQJDQ�GRVLV�SHPEHULDQ���,8�NJ���

ERERW� WXEXK��:DK\XQLQJVLK��������GDQ�PHQLQJ�

NDWNDQ� NDGDU�(��� ,*6�� ,+6�� GLDPHWHU� WHOXU� VHUWD�

PHQLQJNDWNDQ�SHUNHPEDQJDQ�JRQDG�KLQJJD�7.*�

,9� EHOXW� �0RQRSWHUXV� DOEXV�� GHQJDQ� SHPEHULDQ�

��� ,8� 306*� GDQ� ����� PJ� DQWLGRSDPLQ� SHU� NJ�

ERERW�WXEXKQ\D��3XWUD��������3DGD�SHQHOLWLDQ�LQL��

SHQJJXQDDQ����,8�306*�GDQ����PJ�$'��SHUOD�

NXDQ� 3���SDGD� LNDQ� ULQJDX� �'DWQLRLGHV�PLFUROH�

SLV�� PHODOXL� SHQ\XQWLNDQ� VHFDUD� LQWUDPXVNXODU�

GDSDW� PHQLQJNDWNDQ� QLODL� ,.*� GDQ� ,+6� GLEDQ�

GLQJNDQ� WDQSD� SHPEHULDQ� KRUPRQ� �NRQWURO�3����

1DPXQ�GHPLNLDQ��SHQDPEDKDQ�VHURWRQLQ����+7��

NH� GDODP� IRUPXODVL� KRUPRQ� WHUVHEXW� �SHUODNXDQ�

3��� 3�� GDQ� 3��� GDSDW� PHQJKDVLONDQ� QLODL� ,.*��

,+6�� NRQVHQWUDVL� (��� GDQ� WLQJNDW� NHPDWDQJDQ�

JRQDG� \DQJ� UHODWLI� OHELK� WLQJJL�� +DO� LQL� PHQXQ�

MXNNDQ�EDKZD� VHURWRQLQ� ���+7��PHPLOLNL�SHUDQ�

DQ�GDODP�PHUDQJVDQJ�SURVHV� SHUNHPEDQJDQ� JR�

QDG�LNDQ�ULQJDX�SDGD�SHQHOLWLDQ�LQL��

6HURWRQLQ� ���+7�� WHODK� GLJXQDNDQ� SDGD�

EHEHUDSD� VSHVLHV� RUJDQLVPH� DNXDWLN� XQWXN� PH�

UDQJVDQJ�SHUNHPEDQJDQ�JRQDGQ\D��6HURWRQLQ����

+7��GDSDW�PHQJLQGXNVL�SHPDWDQJDQ�RRVLW�NHUDQJ�

]HEUD�'UHLVVHQD�SRO\PRUSKD� �)RQJ�HW�DO���������

PHQLQJNDWNDQ� LQGHNV� RYDULXP� GDQ� XNXUDQ� RRVLW�

OREVWHU�PHUDK�3URFDPEDUXV�FODUFNLL��.XONDUQL�HW�

DO��� ������� PHUDQJVDQJ� SHUNHPEDQJDQ� RYDULXP�

GDQ�WHVWLV�NHSLWLQJ�UDZD�8FD�SXJLODWRU��5LFKDUG�

VRQ� HW� DO��� �������PHUDQJVDQJ� VHNUHVL�*W+�SDGD�

LNDQ� &URDNHU� $WODQWLN�0LFURSRJRQLDV� XQGXODWHV�

�.KDQ� 	� 7KRPDV� ������� LNDQ� NRPHW�&DUDVVLXV�

DXUDWXV� �6RPR]D�HW�DO��������GDQ�LNDQ�PDV�3UX�

VLD�&DUDVVLXV� JLEHOLR� %ORFK� �6RNRORZVND�0LNR�

ODMF]\N�HW�DO���������PHQJLQGXNVL�VHNUHVL�*Q5+�

SDGD� LNDQ�PDV�&LSULQXV�FDUSLR� �<X�HW�DO��������

GDQ� LNDQ� 3DJUXV� PDMRU� �6HQWKLONXPDUDQ� HW� DO��

������� VHUWD� PHQLQJNDWNDQ� SURGXNVL� HVWUDGLRO�

�� SDGD�LNDQ�PHGDND�2U\]LDV�ODWLSHV��,ZDPDWVX�

HW�DO����������

3HQDPEDKDQ�VHURWRQLQ����+7��GHQJDQ�GR�

VLV� WHUWHQWX� GDODP� NRPELQDVL� KRUPRQ� SHUODNXDQ�

SDGD�SHQHOLWLDQ� LQL� WDPSDNQ\D�PHPEHULNDQ�HIHN�

SRVLWLI�WHUKDGDS�SHUNHPEDQJDQ�JRQDG�LNDQ�ULQJDX�

GHQJDQ� PHPHQJDUXKL� NLQHUMD� VHO� JRQDGRWURSLQ�

GDODP� PHOHSDVNDQ� *Q5+�� 3DGD� SHQHOLWLDQ� LQL��

SHQDPEDKDQ���PJ���+7�SHU�NJ�ERERW�WXEXK�LNDQ�

ULQJDX�PHUXSDNDQ�GRVLV� WHUEDLN�GDODP�NRPELQD�

VLQ\D�GHQJDQ����,8�306*�GDQ����PJ�$'��SHUOD�

NXDQ�3����3HQDPEDKDQ�����PJ���+7�GDODP�NRP�

ELQDVL� KRUPRQ�SHUODNXDQ�3��EHOXP�PHPEHULNDQ�

KDVLO� \DQJ� PDNVLPDO�� +DO� LQL� GDSDW� GLOLKDW� GDUL�

QLODL� ,.*��,+6��NRQVHQWUDVL�(���GDQ� WLQJNDW�SHU�

NHPEDQJDQ� JRQDGQ\D� \DQJ� PDVLK� UHQGDK�� 1LODL�

,.*� �������������� ,+6� �������������� GDQ�

�PO���� SDGD� SHUOD�

NXDQ� 3�� OHELK� UHQGDK� GLEDQGLQJNDQ� ,.*� ������

���������,+6���������������GDQ�NRQVHQWUDVL�(��

�PO���� SDGD� SHUODNXDQ� 3��� 'HPL�

NLDQ� SXOD� GHQJDQ� WLQJNDW� SHUNHPEDQJDQ� JRQDG�



� 3HUNHPEDQJDQ�JRQDG�LNDQ�ULQJDX� �
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Q\D�� 3DGD� SHUODNXDQ� 3�� SHUNHPEDQJDQ� JRQDG�

LNDQ� XML� PDVLK� GDODP� WDKDS� SUH�YLWHOORJHQHVLV�

�7.*� ,,��� VHGDQJNDQ� SDGD� SHUODNXDQ� 3�� JRQDG�

LNDQ�XML�VXGDK�PHPDVXNL�7.*�,,,�\DQJ�GLWDQGDL�

GHQJDQ� WHUGDSDWQ\D� EXWLUDQ� OHPDN� GDQ� JUDQXOD�

NXQLQJ�WHOXU�GDODP�RRSODVPD��*DPEDU�����+DO�LQL�

PHQXQMXNNDQ� EDKZD� SURVHV� YLWHOORJHQHVLV� WHODK�

WHUMDGL�SDGD�LNDQ�XML�SHUODNXDQ�3���9LWHOORJHQHVLV�

PHUXSDNDQ�SURVHV�SHPEHQWXNDQ�EDNDO�NXQLQJ�WH�

OXU� �YLWHOORJHQLQ�� \DQJ� WHUMDGL� GL� KDWL� NHPXGLDQ�

GLEDZD� ROHK� DOLUDQ� GDUDK� PHQXMX� JRQDG� GDQ�

VHFDUD� VHOHNWLI� WHUMDGL� SHQ\HUDSDQ� ROHK� ODSLVDQ�

IROLNHO�RRVLW��/XE]HQV�HW�DO���������

3DGD�SHQDPEDKDQ�GRVLV� ��+7�\DQJ� OHELK�

EHVDU� ���PJ�NJ��� ERERW� WXEXK�� GDODP� NRPELQDVL�

KRUPRQ� SDGD� SHUODNXDQ�3�� WHUQ\DWD� WLGDN�PHP�

EHULNDQ�KDVLO�\DQJ�OHELK�EDLN�GLEDQGLQJNDQ�SDGD�

SHUODNXDQ�3���3DGD�SHUODNXDQ�LQL��JRQDG�LNDQ�XML�

PDVLK�GDODP�SHULRGH�SUH�YLWHOORJHQHVLV��7.*�,,��

GHQJDQ� QLODL� ,.*� VHEHVDU� ����������� QLODL� ,+6�

VHEHVDU������������VHUWD�NRQVHQWUDVL�(��VHEHVDU�

�PO��� SDGD� DNKLU� SHQHOLWLDQ�� 1LODL�

SDUDPHWHU� SHUNHPEDQJDQ� JRQDG� WHUVHEXW� OHELK�

UHQGDK� GLEDQGLQJNDQ� GHQJDQ� KDVLO� \DQJ� GLSHUR�

OHK�SDGD�SHUODNXDQ�3���+DO� LQL�NHPXQJNLQDQ�GL�

VHEDENDQ� ROHK� MXPODK� ��+7� GDODP� NRPELQDVL�

KRUPRQ�\DQJ�GLJXQDNDQ� SDGD�SHUODNXDQ� LQL�PH�

OHELKL�NHEXWXKDQ�LNDQ�VHKLQJJD�GLGXJD�PHPEHUL�

NDQ� HIHN�QHJDWLI� WHUKDGDS� NLQHUMD� VHO� JRQDGRWUR�

SLQ�GDODP�WXEXK�LNDQ�ULQJDX��.HOHELKDQ�VHURWRQLQ�

GDODP� WXEXK� LNDQ� GLNXUDQJLQ� PHODOXL� RNVLGDVH�

PRQRDPLQH��.UHNH�	�'LHWULFK�������GDQ�GLNHOX�

DUNDQ�ROHK�WXEXK�PHODOXL�VLVWHP�HNVNUHVL��0\OR�

QDV� HW� DO�� �������0HQXUXW� &HUGD� HW� DO�� �����D���

HIHN� QHJDWLI� ��+7� WHUKDGDS� SHPDWDQJDQ� RRVLW�

WHUXWDPD�SDGD�SHPEHODKDQ�PLRVLV�VDQJDW�EHUJDQ�

WXQJ� SDGD� PDVXNQ\D� WDKDS� DNKLU� SHUWXPEXKDQ�

RRVLW� PHQXMX� SHPDWDQJDQ� \DQJ� GLDNWLINDQ� ROHK�

VWHURLG� \DQJ�PHQJLQGXNVL� SHPDWDQJDQ� �0DWXUD�

WLRQ�LQGXFLQJ�6WHURLG�0,6��� 3DGD� LNDQ�)XQGXOXV�

KHWHURFOLWXV���+7�\DQJ�GLEHULNDQ�VHFDUD� LQ�YLWUR�

GHQJDQ� GRVLV� ����� 0� �a������ PJ�� GDSDW� PHQJ�

KDPEDW� SHPDWDQJDQ� RRVLW� �&HUGD� HW� DO�� ����E���

3DGD� LNDQ� ULQJDX� \DQJ� GLDPDWL� SDGD� SHQHOLWLDQ�

LQL�� HIHN� QHJDWLI� ��+7�GLGXJD� WHUMDGL� SDGD� GRVLV�

\DQJ�OHELK�WLQJJL�\DLWX���PJ��SHUODNXDQ�3����1D�

PXQ� EHUEHGD� KDOQ\D� SDGD� LNDQ� NDNDS� $WODQWLN�

�0LFURSRJRQLDV� XQGXODWXV��� GRVLV� ��+7� \DQJ�

OHELK� EHVDU� \DLWX� ��� �J�J��� �a��� PJ�NJ���� \DQJ�

GLEHULNDQ� EHUVDPDDQ� GHQJDQ� /+5+D� ��� QJ�J���

�a�����PJ�NJ����PHODOXL�SHQ\XQWLNDQ� LQWUDSHULWR�

QHDO�WLGDN�PHPEHULNDQ�UHDNVL�QHJDWLI��SDGD�GRVLV�

WHUVHEXW� ��+7� GDSDW� PHQLQJNDWNDQ� NDGDU� JRQD�

GRWURSLQQ\D� �.KDQ� 	� 7KRPDV� ������� $GDQ\D�

SHUEHGDDQ�SHUNHPEDQJDQ�JRQDG�\DQJ�GLGDSDWNDQ�

GDUL�SHQJJXQDDQ�VHURWRQLQ�SDGD�EHEHUDSD�VSHVLHV�

LNDQ�WDPSDNQ\D�EHUKXEXQJDQ�GHQJDQ�WLQJNDW�NH�

PDWDQJDQ� LQGLYLGX� LNDQ� WHUVHEXW�VHUWD�NHEXWXKDQ�

��+7�SDGD�PDVLQJ�PDVLQJ�VSHVLHV�LNDQ�\DQJ�EHU�

EHGD�EHGD��.UHNH�	�'LHWULFK��������PHQ\DWDNDQ�

EDKZD� ��+7� PHPEHULNDQ� SHQJDUXK� SDGD� RUJDQ�

WDUJHW� VHUWD� MDOXU� \DQJ� EHUEHGD� GDQ� WDPSDNQ\D�

VSHVLILN� EHUGDVDUNDQ� VSHVLHV� GDQ� PXQJNLQ� MXJD�

EHUJDQWXQJ� SDGD� MHQLV� NHODPLQ� GDQ� DWDX� WLQJNDW�

SHUNHPEDQJDQ�GDQ�UHSURGXNVL�LQGLYLGX�LNDQ���

3DGD� SHQJDPDWDQ� SHUWXPEXKDQ� ERERW�

LNDQ� XML�� GLSHUROHK� QLODL� WHUWLQJJL� SDGD� DNKLU� SH�

QHOLWLDQ� SDGD� SHUODNXDQ� 3�� �306*�$'� �� ��PJ�

��+7��\DLWX�VHEHVDU�������������J��1LODL� LQL� UH�

ODWLI� OHELK� WLQJJL� GLEDQGLQJNDQ� � SDGD� SHUODNXDQ�

3�� �306*�$'� �� �� PJ� ��+7�� \DLWX� VHEHVDU�

�����������J��QDPXQ�VHFDUD�VWDWLVWLN�NHGXD�QLODL�

WHUVHEXW� WLGDN� EHUEHGD� Q\DWD� �S!������� 6HFDUD�

XPXP�� SHUWXPEXKDQ� ERERW� LNDQ� XML� SDGD� SHUOD�

NXDQ�3��WLGDN�EHUEHGD�Q\DWD��S!������GHQJDQ�VH�

PXD� SHUODNXDQ� LQMHNVL� PHQJJXQDNDQ� KRUPRQ�

EDLN� 306*� GDQ� $'� �3��� PDXSXQ� \DQJ� GLWDP�

EDKNDQ� GHQJDQ� VHURWRQLQ� ���+7�� VHEHVDU� ���J�

�3���GDQ���J��3����QDPXQ�EHUEHGD�Q\DWD��S�������

GHQJDQ� SHUODNXDQ� NRQWURO�� +DO� LQL� EHUKXEXQJDQ�
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9ROXPH����1RPRU��� )HEUXDUL����� ��

GHQJDQ� SHUNHPEDQJDQ� JRQDG� LNDQ� ULQJDX� \DQJ�

GLEHUL� SHUODNXDQ� SHQ\XQWLNDQ� KRUPRQ� �3��� 3��

3�� GDQ� 3��� \DQJ� OHELK� EDLN� GLEDQGLQJNDQ� GH�

QJDQ� SHUODNXDQ� NRQWURO� �3���� (IIHQGLH �������

PHQ\DWDNDQ�EDKZD�ERERW� WXEXK�LQGXN�LNDQ�EHWL�

QD�DNDQ�PHQLQJNDW�VHLULQJ�GHQJDQ�SHUNHPEDQJDQ�

JRQDGQ\D�� 3HUNHPEDQJDQ� JRQDG� SDGD� SHUODNXDQ�

SHQ\XQWLNDQ� KRUPRQ� �3��� 3�� 3�� GDQ� 3��� OHELK�

EDLN� GHQJDQ� NHPDWDQJDQ� JRQDG� EHUDGD� SDGD�

7.*�,,�,,,�GLEDQGLQJNDQ�SHUODNXDQ�NRQWURO� �3���

GHQJDQ�JRQDGQ\D�\DQJ�PDVLK�EHOXP�EHUNHPEDQJ�

GDQ�EHUDGD�SDGD�7.*�,��*DPEDU����

6LPSXODQ�

3HQ\XQWLNDQ�LNDQ�ULQJDX�GHQJDQ�VHURWRQLQ�

���+7��VHEDQ\DN���PJ�\DQJ�GWDPEDKNDQ�NH�GD�

ODP� KRUPRQ�3UHJQDQW�0DUH� 6HUXP *RQDGRWUR�

SLQ VHEDQ\DN����,8�GDQ�DQWLGRSDPLQ����PJ�XQ�
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