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VHODPD� LQL� 7DLOLQJ� EDXNVLW� KDQ\D� GLJXQDNDQ� VHEDJDL� EDKDQ� WLPEXQDQ� \DQJ� NXUDQJ� EHUQLODL� HNRQRPLV�� 0DND�
GLEXDW�SHQHOLWLDQ�WHQWDQJ�SHQFDPSXUDQ�EDKDQ�WDLOLQJ�EDXNVLW�GDODP�SHPEXDWDQ�3DYLQJ�%ORFN�XQWXN�PHQJHWDKXL�
NXDW� XML� WHNDQQ\D� GDQ� NDGDU� ORJDP� EHVL� �)H�� WHUODUXW� SDGD� 3DYLQJ� %ORFN�� 'DUL� KDVLO� SHQJXMLDQ� NXDW� WHNDQ�
NRPSRVLVL� YDULDVL� SDGD� VDPSHO� 3DYLQJ� %ORFN� NRGH� %� PHPLOLNL� NXDW� WHNDQ� UDWD�UDWD� OHELK� WLQJJL� GDUL� VDPSHO�
ODLQQ\D� \DQJ�PHQJJXQDNDQ� NRPSRVLVL� WDLOLQJ�\DLWX� VHEHVDU� ������03D� GDQ� XQWXN� VDPSHO�3DYLQJ�%ORFN�SDGD�
NRGH�%� VDPSDL� GHQJDQ� NRGH�'�PDVXN� GDODP� NODVLILNDVL�PXWX�%� �61,� �������������� XQWXN� SHODWDUDQ� SDUNLU��
'DUL� KDVLO� SHQHOLWLDQ� XML� NDGDU� ORJDP� EHVL� �)H�� \DQJ� WHUGDSDW� SDGD� VDPSHO� WDLOLQJ� EDXNVLW� VHEHVDU� ������ ��
VHEHVDU� ������ PJ� PHQJDODPL� SHQXUXQDQ� NDGDU� ORJDP� �)H�� WHUODUXW� VHEHVDU� PHQMDGL� ������ VHWHODK� GLMDGLNDQ�
VDPSHO�3DYLQJ�%ORFN�SDGD�NRGH�%�GHQJDQ�NRPSRVLVL�EDKDQ�����6HPHQ������3DVLU������7DLOLQJ�%DXNVLW�

.DWD�NXQFL� NDGDU�ORJDP�EHVL��SDYLQJ�EORN��XML�NXDW WHNDQ��WDLOLQJ�EDXNVLW

3(1'$+8/8$1
3HUPLQWDDQ� DNDQ� DOXPLQLXP� \DQJ� WHUXV�PHQLQJNDW�
VHMDODQ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL��
PHQ\HEDENDQ� MXPODK�SURGXNVL� KDVLO� SHQDPEDQJDQ�
EDXNVLW� MXJD� GLSHUEHVDU�� %DXNVLW� \DQJ� GLWDPEDQJ�
GLFXFL� WHUOHELK� GDKXOX� XQWXN� PHPLQLPDONDQ�
SHQJRWRU�GDQ�PHQLQJNDWNDQ�NDGDU��3HQFXFLDQ�\DQJ�
GLODNXNDQ� LQL� VHODLQ� PHQJKDVLONDQ� EDXNVLW� GHQJDQ�
NDGDU� \DQJ� OHELK� WLQJJL� MXJD� SURGXN� EXDQJDQ�
EHUXSD� OXPSXU� \DQJ� GLVHEXW� GHQJDQ� 7DLOLQJ�
EDXNVLW�� 7DLOLQJ� LQL� PHPSXQ\DL� EHEHUDSD� NDGDU�
ORJDP�EHUDW� GL� DQWDUDQ\D� DGDODK� NDGDU� ORJDP�EHVL�
\DQJ�GLPDQD�KDVLO� EXDQJDQ� OLPEDK� LQL� NRQVHQWUDVL�
EHVL� WHUODUXWQ\D� PHOHELKL� VWDQGDU� \DQJ� WHODK� GL�
WHWDSNDQ� ROHK� 'HSDUWHPHQ� NHVHKDWDQ� GL� GDODP�
3HUPHQNHV� 1R�� ���� �3HU�0HQNHV�,;�� ����� \DLWX�
VHEHVDU���� PJ�O�
6HEDJDL� OLPEDK� EXDQJDQ� KDVLO� SHQJRODKDQ� ELMLK�
%DXNVLW�� VHODPD� LQL� 7DLOLQJ� KDQ\D� GLJXQDNDQ�
VHEDJDL� EDKDQ� WLPEXQDQ� \DQJ� NXUDQJ� PHPLOLNL�
QLODL� HNRQRPLV�� -LND� GLOLKDW� VHFDUD� YLVXDO�� EHQWXN�
ILVLN� GDUL�7DLOLQJ�%DXNVLW� LQL� EHUXSD� DJUHJDW� \DQJ�
KDOXV� PHQ\HUXSDL� SDVLU� PDXSXQ� \DQJ� NDVDU�
PHQ\HUXSDL� NHULNLO� \DQJ� ELDVD� GLJXQDNDQ� XQWXN�
DJUHJDW� GDODP� FDPSXUDQ� SHPEXDWDQ�SDYLQJ� EORFN��
KDO� LQL� GDSDW� GLPDIDDWNDQ� SHUXVDKDDQ� GDQ�
PDV\DUDNDW� VHNLWDU� DJDU� GDSDW� PHQJRODK� OLPEDK�
7DLOLQJ� %DXNVLW� OHELK� EHUQLODL� HNRQRPLV� \DLWX�
GHQJDQ� PHPEXDW� SDYLQJ� EORFN GHQJDQ� NRPSRVLVL�
EDKDQQ\D� GLFDPSXU� GHQJDQ� 7DLOLQJ� %DXNVLW�� ROHK�
NDUHQD� LWX� GDODP� SHQHOLWLDQ� LQL� SHPEXDWDQ� SDYLQJ�
EORFN�GLKDUDSNDQ�QLODL�NXDW� WHNDQ�VHWLGDNQ\D�GDSDW�
PHQFDSDL�SDGD�0XWX�%�\DQJ� WHUWHUD�SDGD�61,����
����������\DLWX�NXDW WHNDQ�PLQLPDO�EHUNLVDU�DQWDUD�
�� 03D� VDPSDL� ��� 03D� \DLWX� GLJXQDNDQ� XQWXN�
SHUDODWDQ�PHODNXNDQ�VXDWX�SHQHOLWLDQ�GHQJDQ� MXGXO�
�3HQJDUXK� 3HQDPEDKDQ� 7DLOLQJ�%DXNVLW� 7HUKDGDS

8ML�.XDW�7HNDQ�'DQ�.DGDU�/RJDP�%HVL��)H��3DGD�
3HPEXDWDQ�3DYLQJ�%ORN��

0(72'2/2*,�3(1(/,7,$1
3DGD�SHQHOLWLDQ�LQL�SHQJRODKDQ�GDWD�GLEDJL�PHQMDGL�
GXD� EDJLDQ� \DLWX� SHQJRODKDQ� GDWD� XQWXN� DQDOLVD�
NXDW� WHNDQ�EHWRQ�SDYLQJ�EORN�GDQ SHQJRODKDQ�GDWD�
NHGXD�XQWXN�DQDOLVD�NDGDU�ORJDP�EHVL�\DQJ�WHUGDSDW�
SDGD�WDLOLQJ��

*DPEDU��
'LDJUDP�DOLU�SHQHOLWLDQ



7,1-$8$1�3867$.$
7DOLOLQJ�%DXNVLW
7DLOLQJ� EDXNVLW� PHUXSDNDQ� SURGXN� VDPSLQJ� DWDX�
EXDQJDQ�\DQJ�GLNDWHJRULNDQ�VHEDJDL�PDWHULDO� WLGDN�
EHUKDUJD��7DLOLQJ�LQL�GLSHUROHK�GDUL�KDVLO�SHQFXFLDQ�
EDXNVLW� \DQJ� GLODNXNDQ� SDGD� LQVWDODVL� SHQFXFLDQ�
EHUWXMXDQ� XQWXN� PHOLEHUDVL� ELMLK� EDXNVLW� WHUKDGDS�
XQVXU�XQVXU� SHQJRWRUQ\D� \DQJ� SDGD� XPXPQ\D�
EHUXNXUDQ�NXUDQJ�GDUL���PP�\DLWX�EHUXSD�WDQDK�OLDW�
GDQ� SDVLU� NXDUVD�VHKLQJJD� GDUL� DNWLYLWDV� SHQFXFLDQ�
DQDN� PHQLQJNDWNDQ� NXDOLWDV� ELMLK� EDXNVLW� VHSHUWL�
NDGDU� DOXPLQD� GDQ� EHUNXUDQJQ\D� NDGDU VLOLND� GDQ�
PLQHUDO��QLPHUDO�SHQJRWRU�ODLQQ\D� 3DGD�SULQVLSQ\D
SURVHV� SHQFXFLDQ� EDXNVLW� WHUGLUL� GDUL� WLJD� WDKDSDQ
DQWDUD�ODLQ�

�� 3HQJKDQFXUDQ� XQWXN� PHPSHUNHFLO� XNXUDQ�
EDXNVLW�\DQJ�EHUDVDO�GDUL�IURQW�SHQDPEDQJDQ��

�� 3HPEHEDVDQ� �/LEHUDVL�� \DLWX� SURVHV� \DLWX�
SHPEHEDVDQ� ELMLK� EDXNVLW� GDUL� XQVXU�XQVXU�
SHQJRWRU�

�� 3HPLVDKDQ� �6RUWLQJ� \DLWX� SHPLVDKDQ ELMLK�
EDXNVLW� \DQJ� EHUGDVDUNDQ� SDGD� SHUEHGDDQ�
XNXUDQ� GHQJDQ� SHUEHGDDQ� XNXUDQ �� �� PP��
�5RKPDQD�GNN���������

.RPSRVLVL�NLPLD�VLVD�GDUL�SHQFXFLDQ�EDXNVLW�WHUGLUL�
GDUL� 6LOLND� �6L2��� �������� )HUUL� 2NVLGD� �)H�2���
������ GDQ� $OXPLQD�$O�2��� �������� �0XFKWDU
$]L]���������7DLOLQJ�EDXNVLW�EHUIXQJVL�VHEDJDL�SDVLU�
JURJ� DWDX� DJUHJDW�� DSDELOD� GLFDPSXUNDQ� DNDQ�
PHQJKDVLONDQ� PDWHULDO� \DQJ� PHPLOLNL� GLVWULEXDVL�
XNXUDQ� \DQJ� WHSDW� VHKLQJJD� DQWDU� SDUWLNHO� WHUMDGL�
VDOLQJ� PHQJLVL� GDQ� PHPEHULNDQ� NHNXDWDQ� NHWLND�
GLFHWDN�GDQ�SDVFD�FHWDN��0XFKWDU�$]L]�GDQ�$]KDUL��
������

3DYLQJ�%ORN
%DWD� EHWRQ� �SDYLQJ� EORFN�� DGDODK PDWHULDO \DQJ�
WHUGLUL GDUL� NRPSRVLVL VHPHQ� SRUWODQG� DLU� GDQ�
DJUHJDW�GHQJDQ�DWDX�WDQSD�EDKDQ�WDPEDKDQ�ODLQQ\D�
\DQJ�WLGDN�PHQJXUDQJL�PXWX�EDWD�EHWRQ�LWX��%HULNXW�
DGDODK�NODVLILNDVL�SDYLQJ�EORN

7DEHO��
.ODVLILNDVL�EHWRQ�EHUGDVDUNDQ�NXDW�WHNDQ

0XWX
.XDW�7HNDQ��03D�

5DWD�UDWD 0LQLPDO
$ �� ��
% �� ��
& �� ����
' �� ���

.HWHUDQJDQ��
%DWD�EHWRQ�PXWX�$�GLJXQDNDQ�XQWXN�MDODQ�
%DWD� EHWRQ� PXWX� %� GLJXQDNDQ� XQWXN� SHUDODWDQ�
SDUNLU�
%DWD�EHWRQ�PXWX�&�GLJXQDNDQ�XQWXN�SHMDODQ�NDNL�
%DWD� EHWRQ� PXWX� '� GLJXQDNDQ� XQWXN� WDPDQ� GDQ�
SHQJJXQDDQ�ODLQ

.XDW�7HNDQ�%HWRQ

.XDW�WHNDQ�EHWRQ�DGDODK EDWDV�NHNXDWDQ�PDNVLPXP
\DQJ� GDSDW� GLSLNXO� EHWRQ� GDODP VDWXDQ� OXDV��.XDW�
WHNDQ�EHWRQ�QRUPDO�DQWDUD�������03D��.XDW� WHNDQ�
EHWRQ� GLSHQJDUXKL� ROHK�� IDNWRU� DLU� VHPHQ� �ZDWHU�
FHPHQW� UDWLR�  � Z�F��� VLIDW� GDQ� MHQLV� DJUHJDW�� MHQLV�
FDPSXUDQ�� ZRUNDELOLW\�� SHUDZDWDQ� �FXULQJ�� EHWRQ�
GDQ� XPXU� EHWRQ�� )DNWRU� DLU� VHPHQ� �ZDWHU� FHPHQW�
UDWLR�  � Z�F�� VDQJDW� PHPSHQJDUXKL� NXDW� WHNDQ�
EHWRQ�� 6HPDNLQ� NHFLO� QLODL� Z�F� Q\D� PDND� MXPODK�
DLUQ\D� VHGLNLW� \DQJ� DNDQ�PHQJKDVLONDQ� NXDW� WHNDQ�
EHWRQ� \DQJ� EHVDU�� 6LIDW� VHUWD MHQLV� FDPSUDQ� SDGD�
EHWRQ MXJD�EHUSHQJDUXK� WHUKDGDS�NXDW�WHNDQ�EHWRQ��
6HPDNLQ� WLQJJL� WLQJNDW� NHNHUDVDQ� FDPSXUDQ \DQJ�
GLJXQDNDQ� DNDQ� GLKDVLONDQ� NXDW� WHNDQ� EHWRQ� \DQJ�
WLQJJL�� 6HODLQ� LWX� VXVXQDQ� EHVDU� EXWLUDQ� DJUHJDW�
\DQJ�EDLN�GDQ�WLGDN�VHUDJDP�GDSDW�PHPXQJNLQNDQ�
WHUMDGLQ\D� LQWHUDNVL� DQWDU� EXWLU� VHKLQJJD� URQJJD�
DQWDU� DJUHJDW� GDODP� NRQGLVL� RSWLPXP� \DQJ�
PHQJKDVLONDQ� EHWRQ� SDGDW� GDQ� NXDW� WHNDQ� \DQJ�
WLQJJL�� $GDSXQ� UXPXV� SHUKLWXQJDQ� NXDW� WHNDQ�
SDYLQJ�EORFN�GDSDW�GL�OLKDW�SDGD�SHUVDPDDQ��
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GLPDQD� QLODL� NXDW� WHNDQ� EHWRQ� SDYLQJ� LQL�
PHUXSDNDQ SHUEDQGLQJDQ� DQWDUD� JD\D� DWDX� EHEDQ�
PDNVLPXP� \DQJ� GLWHULPD� EHWRQ� GHQJDQ� OXDV�
SHQDPSDQJ�EHWRQ�SDYLQJ�

-HQLV� FDPSXUDQ� EHWRQ� DNDQ� PHPSHQJDUXKL� NXDW�
WHNDQ� EHWRQ�� -XPODK VHPHQ� KDUXV� FXNXS� XQWXN�
PHPHQXKL VHOXUXK�SHUPXNDDQ�EXWLUDQ�PDWHULDO GDQ�
PHQJLVL� URQJJD�URQJJD� GLDQWDUD� PDWHULDO VHKLQJJD�
GLKDVLONDQ� EHWRQ� GHQJDQ� NXDW� WHNDQ� \DQJ�
GLLQJLQNDQ�� 'DODP� PHQGDSDWNDQ� EHWRQ� \DQJ�
EHUNXDOLWDV�� PDND� EHWRQ� \DQJ� PDVLK� PXGD�
GLEHULNDQ� SHUDZDWDQ� DJDU� SURVHV� KLGUDVL� VHPHQ�
EHUMDODQ� GHQJDQ� EDLN�� 3DGD� SURVHV� KLGUDVL� VHPHQ�
GLEXWXKNDQ� NRQGLVL� GHQJDQ� NHOHPEDEDQ� WHUWHQWX��
%HWRQ DNDQ PHQJDODPL� SHQLQJNDWDQ QLODL� NXDW�
WHNDQ VHLULQJ� GHQJDQ� EHUWDPEDKQ\D� XPXU� EHWRQ��
.XDW�WHNDQ�EHWRQ�GLDQJJDS�PHQFDSDL�������VHWHODK�
EHWRQ�EHUXPXU����KDUL�

/RJDP�%HUDW
3DGD� GDVDUQ\D� ORJDP� EHUDW PHPLOLNL VLIDW� \DQJ
PHQJLNDW�GDQ�PHQJHQGDS�GL�GDVDU�DLU GDQ�PHQ\DWX
GHQJDQ� VHGLPHQ�� PDND� NDGDU� ORJDP� EHUDW� GDODP�
VHGLPHQ QLODLQ\D OHELK� WLQJJL MLND� GLEDQGLQJNDQ
GDODP� DLU�� %HULNXW� LQL� IDNWRU�IDNWRU� \DQJ�
PHPSHQJDUXKL� NRQVHQWDUVL� ORJDP� EHUDW� EDGD�
VHGLPHQ ��
�� 6XPEHU�GDUL�PLQHUDO�VHGLPHQ�EDLN VXPEHU�

DODPL�DWDX�KDVLO�DNWLILWDV�PDQXVLD
�� 3DUWLNHO�\DQJ�PHODOXL ODSLVDQ�SHUPXNDDQ�DWDX�

ODSLVDQ�GDVDU�VHGLPHQ�
�� 3DUWLNHO�\DQJ�WHUEDZD�VDPSDL�NH�ODSLVDQ�GDVDU��
�� 3HQ\HUDSDQ�GDUL�ORJDP�EHUDW�WHUODUXW�GDUL�DLU�

\DQJ�EHUVHQWXKDQ



*DQJJXDQ�ILVLN�\DQJ ELDVD�WLPEXO ROHK�DGDQ\D�EHVL�
\DQJ� WHUODUXW� GDODP� DLU� DGDODK� PXQFXOQ\D ZDUQD��
EDX�� UDVD��6WDQGDU�DLU�\DQJ�GLSHUEROHKNDQ�PHQXUXW�
VWDQGDU� \DQJ� GLWHWWDSNDQ� ROHK� 'HSDUWHPHQ�
.HVHKDWDQ�DGDODK�EHUGDVDUNDQ�3HUPHQNHV�1R������
�3HU�0HQNHV�,;�� ���� \DXWX WHQWDQJ� NXDOLWDV� DLU�
EHUVLK�VHEHVDU ����PJ�O�

'DPSDN�QHJDWLI�/RJDP�%HUDW
7XEXK� PDQXVLD� PHPHUOXNDQ� VHQ\DZD� EHVL� \DQJ�
HEUIXQJVL� XQWXN� PHPEHQWXN� VHO�VHO� GDUDK� PHUDK��
NHEXWXKDQ�VHQ\DZD�EHVL�\DLWX�EHUNLVDU�DQWDUD������
PJ�KDUL \DQJ�VHEDJLDQ�GLSHUROHK�GDUL�DLU��7HWDSL�]DW�
)H \DQJ�PHOHELKL�GRVLV�\DQJ�GLSHUOXNDQ�ROHK�WXEXK�
GDSDW� PHQLPEXONDQ� PDVDODK� NHVHKDWDQ� MLND�
GLNRQVXPVL�� -LND� GL� MDGLNDQ� SDYLQJ� EORFN�
NHPXQJNLQDQ� SHQFHPDUDQQ\D� DGDODK� DLU� \DQJ�
PHQJRNVLGDVL�XQVXU��)H��\DQJ�DGD�GL�SDYLQJ�EORFN��
VHGDQJNDQ� NHOHELKDQ� VHQD\ZD� EHVL� PDND� DNDQ�
PHQ\HEDENDQ� NHUDFXQDQ� VHSHUWL� NHUXVDNDQ� XVXV��
PXQWDK��SHQXDDDQ�GLUL��KLQJJD�NHPDWLDQ�PHQGDGDN�
VHUWD�SHQ\DNLW�NURQLV�ODLQQ\D��

+$6,/�'$1�3(0%$+$6$1

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� GHQJDQ� �� YDULDVL�
NRPSRVLVL� SDGD� VDPSHO� SDYLQJ� EORFN� GLGDSDW� GDWD�
NXDW�WHNDQ�\DQJ�EHUYDULDVL�GDUL WLDS�PDVLQJ�PDVLQJ�
VDPSHO�GHQJDQ� MXPODK�SDGD� WLDS�YDULDVL�NRPSRVLVL�
VHEDQ\DN��� VDPSHO�� GHQJDQ� WRWDO� VDPSHO� VHEDQ\DN�
��� VDPSHO� .HPXGLDQ� GDUL� KDVLO� SHQJXMLDQ� NDGDU�
ORJDP�EHVL��)H��WHUODUXW�SDGD�VDPSHO�WDLOLQJ�EDXNVLW�
MXJD�PHQJDODPL SHQXUXQDQ�NDGDU�ORJDP�EHVL��)H��

3HQJDUXK� .RPSRVLVL� 9DULDVL� 3DYLQJ� %ORN�
7HUKDGDS�.XDW�7HNDQ
'DUL�KDVLO�SHQJXMLDQ�NXDW� WHNDQ�SDGD�SDYLQJ�EORFN�
GHQJDQ� NRPSRVLVL� \DQJ� EHUYDULDVL� WHUGDSDW�
EHEHUDSD� KDVLO� NXDW� WHNDQ� \DQJ� EHUYDULDVL� XQWXN�
WLDS�WLDS� VDPSHO�� SHQJDUXK� NRPSRVLVL� YDULDVL� SDGD�
WLDS� VDPSHO� WHUKDGDS�NXDW� WHNDQ�GDSDW�GLOLKDW�SDGD�
WDEOH���

7DEHO���
3HQJDUXK�.RPSRVLVL�9DULDVL�3DYLQJ�%ORN�7HUKDGDS�

.XDW 7HNDQ

.RGH
.RPSRVLVL�EDKDQ �NJ� ı

�03D�
6

6HPHQ� SDVLU WDLOLQJ

$ ��� ��� � ����� ����

% ��� ��� ��� ����� ����

& ��� � ��� ����� ����

' ��� ��� ��� ����� ����

( ��� ��� ��� ����� ����

) ��� ��� � ����� ����

* ��� ��� ��� ����� ����

+ ��� � ��� ���� ����

'DUL� KDVLO� SHQJXMLDQ� NXDW� WHNDQ� GLDWDV�� NRPSRVLVL�
YDULDVL�SDGD�VDPSHO�SDYLQJ�EORFN�NRGH�%�PHPLOLNL�
NXDW� WHNDQ� UDWD�UDWD� OHELK� WLQJJL� GDUL� VDPSHO� \DQJ�
PHQJJXQDNDQ� NRPSRVLVL� EHUEDKDQ� WDLOLQJ� \DLWX�
VHEHVDU�������03D��KDO�WHUVHEXW�GLVHEDENDQ�NDUHQD
SDGD� VDPSHO� NRGH� %� PHQJJXQDNDQ� NRPSRVLVL�
FDPSXUDQ� WDLOLQJ� \DQJ� OHELK� VHGLNLW� \DLWX� ���� .J�
DWDX� ��� �� GDUL� EHUDW� VDPSHO� \DLWX� �� .J�� XQWXN�
NODVLILNDVL�PXWX�UDWD�UDWD�NXDW�WHNDQ�SDGD�SHQJDUXK�
NRPSRVLVL�VHWLDS�VDPSHO�EHUGDVDUNDQ�61,���������
�����GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO��
5DWD�UDWD�.XDW�7HNDQ�6DPSHO�3DGD�3HQJDUXK�
.RPSRVLVL�9DULDVL�3DYLQJ�EORFN�%HUGDVDUNDQ�

.ODVLILNDVL�61,�������������

.RGH
.RPSRVLVL�EDKDQ ��� ı

�03D�

0XWX
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'DUL�KDVLO�NXDW�WHNDQ�UDWD�UDWD�XQWXN�VDPSHO�SDYLQJ�
EORFN�SDGD� NRGH�$� VDPSDL� GHQJDQ� NRGH�%�PDVXN�
GDODP�NODVLILNDVL�PXWX�%��61,���������������\DLWX�
GLSHUJXQDNDQ� XQWXN� SHUDODWDQ� SDUNLU�� KDO� LQL�
GLNDUHQDNDQ� NRPSRVLVL� YDULDVL� SDGD� VDPSHO� XQWXN�
EDKDQ� WDLOLQJ� EDXNVLW� KDQ\D� PHQFDSDL� �����
VHGDQJNDQ� SDGD� VDPSHO� NRPSRVLVL� YDULDVL� SDYLQJ�
EORFN� SDGD� NRGH� &� GDQ� NRGH� )� PDVXN� GDODP�
NODVLILNDVL� PXWX� &� �61,� �������������� \DLWX�
GLSHUJXQDNDQ� XQWXN� SHMDODQ� NDNL�� KDO� LQL�
GLVHEDENDQ� EDKDQ� FDPSXUDQ� WDLOLQJ� EDXNVLWQ\D�
PHQFDSDL�����KLQJJD������XQWXN�VDPSHO� NRGH�*�
GDQ�NRGH�+�PDVXN�GDODP�NODVLILNDVL�PXWX�'��61,�
�������������� \DLWX� GLSHUJXQDNDQ� XQWXN� WDPDQ�
GDQ� SHQJJXQDDQ� ODLQ�� KDO� LQL� GLVHEDENDQ� EDKDQ�
FDPSXUDQ� WDLOLQJ� EDXNVLWQ\D� PHQFDSDL� OHELK� GDUL�
���� KLQJJD� ���� \DQJ� GLPDQD� VDPSHO� KDQ\D�
VHGLNLW�PHQJJXQDNDQ�FDPSXUDQ�DJUHJDW�KDOXV�\DLWX�
SDVLU� VHEDQ\DN� ���� VDPSDL� WLGDN� PHQJJXQDNDQ�
FDPSXUDQ� SDVLU�� 'HQJDQ� GHPLNLDQ� VDPSHO� \DQJ�
EDQ\DN� PHQJDQGXQJ� WDLOLQJ� EDXNVLW� KLQJJD� ����
\DQJ�NXDW� WHNDQQ\D�VHPDNLQ�PHQXUXQ�GLNDUHQDNDQ�
VDPSHO� WDLOLQJ� EDQ\DN� PHQJDQGXQJ� WDQDK� \DQJ�
GLPDQD�QLODL� NRKHVL� WDQDK�PHPSXQ\DL�QLODL�NRKHVL�



VDQJDW�UHQGDK��'HQJDQ�GDWD�UDWD�UDWD�NXDW�XML�WHNDQ�
SDGD�NRPSRVLVL YDULDVL�VDPSHO�SDYLQJ�EORFN��PDND�
JUDILN� UDWD�UDWD� NXDW� XML� WHNDQ� WLDS� VDPSHO� SDYLQJ�
EORFN�GDSDW�GLOLKDW�SDGD�*DPEDU �

*DPEDU��
*UDILN�UDWD�UDWD�NXDW�WHNDQ���VDPSHO�SDYLQJ�

EORN

'DUL�KDVLO�JUDILN�GLDWDV�GDSDW�GLOLKDW�NRGH�VDPSHO�%�
OHELK� EHVDU� NXDW� WHNDQ� UDWD�UDWD� \DLWX� ������ 03D�
GHQJDQ�NODVLILNDVL�PXWX�%�SDGD�61,��������������
�� \DQJ� PHQJJXQDNDQ� FDPSXUDQ� NRPSRVLVL� EDKDQ�
WDLOLQJ� VHEDQ\DN� ���� VHKLQJJD� GLSLOLK� XQWXN�
SHQHOLWLDQ� OHELK� ODQMXW� WHUKDGDS� NRGH� VDPSHO� NRGH�
%� XQWXN� PHQJDQDOLVD� NDGDU� ORJDP� EHVL� \DQJ�
WHUODUXW� XQWXN� PHQJDWDKXL� VWDQGDU 3HUPHQNHV� 1R��
����3HU�0HQNHV�,;������ WHQWDQJ� DLU� EHUVLK� \DLWX�
����PJ�O�

$QDOLVD�.DGDU�/RJDP�%HVL��)H�
'DUL�KDVLO�SHQHOLWLDQ�XML�NDGDU�ORJDP�EHVL��)H��\DQJ�
WHUGDSDW�SDGD� VDPSHO� WDLOLQJ�EDXNVLW� VHEHVDU�������
���/DPSLUDQ�%��DWDX�VHEDQ\DN�������PJ�GDUL�����
PJ� VDPSHO� WDLOLQJ� EDXNVLW� GDQ� PHQJDODPL�
SHQXUXQDQ�NDGDU�VHEHVDU��������VHWHODK�GL�MDGLNDQ�
VDPSHO�SDYLQJ�EORFN�SDGD�NRGH�%��PHQMDGL�VHEHVDU�
������ �/DPSLUDQ� &�� DWDX� VHEDQ\DN� ������ PJ��
XQWXN�VHODQMXWQ\D�GL�XML�NDGDU�ORJDP�EHVL� �)H��GDQ�
WHUMDGL� SHQLQJNDWDQ� NDGDU� VLOLND� �6L�� SDGD� VDPSHO�
SDYLQJ� EORFN� SDGD� NRGH� %� \DQJ� GLPDQD� NDGDU�
6LOLND� �6L�� SDGD� VDPSHO� WDLOLQJ� EDXNVLW� VHEHVDU�
������� PHQLQJNDW� NDGDUQ\D� VHEHVDU� ��������
PHQMDGL� �������� +DO� LQL� GLSHQJDUXKL� DGDQ\D�
SHQDPEDKDQ� FDPSXUDQ� DJUHJDW� KDOXV� \DLWX� SDVLU�
\DQJ�PHPSXQ\DL�NDGDU�XQVXU�6LOLND��6L��GL�WDPEDK�
GHQJDQ�FDPSXUDQ� VHPHQ�\DQJ�GLPDQD�EDKDQ�EDNX�
SHPEXDWDQ� 6HPHQ� 3RUWODQG� MXJD� DGD� NDGDU� XQVXU
6LOLND� �6L��� DGDSXQ� NRPSRVLVL� SDGD� VDPSHO�SDYLQJ�
EORFN�NRGH�%�DGDODK�����6HPHQ������3DVLU������
7DLOLQJ�%DXNVLW�

.(6,038/$1
3HQJDUXK� YDULDVL� NRPSRVLVL� EDKDQ� DQWDUD� WDLOLQJ�
EDXNVLW�� SDVLU� GDQ� VHPHQ� WHUKDGDS� NXDW� WHNDQ�
SDYLQJ� EORFN�� SDGD� VDPSHO� SDYLQJ� EORFN� NRGH� %�
GHQJDQ�NRPSRVLVL�YDULDVL�EDKDQ�6HPHQ�������3DVLU�
����� WDLOLQJ� EDXNVLW� ����� GHQJDQ� UDWD�UDWD� NXDW�
WHNDQ� VHEHVDU� ������ 03D�� GDQ� PDVXN� GDODP�
NODVLILNDVL� 61,� ������������� \DLWX� SDGD� PXWX� %�
GLJXQDNDQ�XQWXN�SHUDODWDQ�SDUNLU��6HGDQJNDQ�XQWXN�
VDPSHO� SDYLQJ� EORFN� NRGH� +� GHQJDQ� NRPSRVLVL�

YDULDVL� EDKDQ� 6HPHQ� ����� 3DVLU� ���� 7DLOLQJ
%DXNVLW� ���� OHELK� OHPDK� GHQJDQ� UDWD�UDWD� NXDW�
WHNDQ VHEHVDU������03D�PDVXN�SDGD�NODVLILNDVL�61,�
�������������\DLWX�SDGD�PXWX�'�GLJXQDNDQ�XQWXN�
WDPDQ�GDQ�SHQJJXQDDQ�ODLQ��6HODLQ�LWX�KDVLO�DQDOLVD�
.DGDU� ORJDP� EHVL� �)H�� \DQJ� WHUODUXW� SDGD� WDLOLQJ�
EDXNVLW� PHPLOLNL� NDGDU� VHEHVDU ������� GDQ�
PHQJDODPL� SHQXUXQDQ� VHEHVDU� ������� VHWHODK� GL�
MDGLNDQ�SDYLQJ�EORFN�SDGD�NRGH�%�NDGDU�ORJDP�EHVL�
PHQMDGL�\DQJ�GLGDSDW�VHEHVDU�������

'$)7$5�3867$.$

0X]GDOHQL������$QDOLVD� .DQGXQJDQ� /RJDP� %HUDW�
3E� 'DQ� )H� 'HQJDQ� 0HWRGH� 6SHNWRIRPHWUL�
6HUDSDQ� $WRP� 7HUKDGDS� ,NDQ� 6DUGHQ� 'L�
3HNDQEDUX�� )DNXOWDV� 7DUELDK� 'DQ� .HJXUXDQ�
8QLYHUVLWDV� ,VODP� 1HJHUL� 6XOWDQ� 6\DULI� .DVLP�
5LDX��3HNDQEDUX�

0XFKWDU�$]L]�GDQ�$]KDUL��������3HPEXDWDQ�%DKDQ�
*HRSROLPHU� %HUEDVLV� 5HVLGX� %DXNVLW� XQWXN�
%DKDQ� %DQJXQDQ�� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 7HNQRORJL� 0LQHUDO� GDQ�
%DWXEDUD��%DQGXQJ�

3DUXOLDQ�� $OZLQ�� ������ 0RQLWRULQJ� GDQ� DQDOLVD�
NDGDU� $OXPXQLXP� �$O�� GDQ� %HVL� �)H�� SDGD�
SHQJRODKDQ� $LU� PLQXP� 3'$0� 7LUWDQD� GL�
6XQJJDO��0HGDQ

6DQWL�0D\D��GDQ�$TOD�6\DULIDK��������3HPDQIDDWDQ�
7DLOLQJ� %DXNVLW� 6HEDJDL� %DKDQ� &DPSXUDQ�
3HQJJDQWL� 3DVLU� 3DGD� 3HPEXDWDQ� 3DYLQJ�
%ORFN�-XUXVDQ�7HNQLN�3HUWDPEDQJDQ�3ROLWHNQLN�
1HJHUL�.HWDSDQJ�.DOLPDQWDQ�%DUDW�

7MRNURGLPXOMR�� .��� ������ 7HNQRORJL� %HWRQ�� %LUR�
3HQHUELW� 7HNQLN� 6LSLO� .HOXDUJD� 0DKDVLVZD�
7HNQLN� 6LSLO� GDQ� /LQJNXQJDQ�� 8QLYHUVLWDV�
*DGMDK�0DGD�<RJ\DNDUWD�


