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��� /DWDU�%HODNDQJ

,QGRQHVLD� PHUXSDNDQ� VDODK� VDWX� QHJDUD� \DQJ� PHQGXGXNL� SRVLVL� WHUDWDV�

GHQJDQ�MXPODK�SRSXODVL�SHQGXGXN�\DQJ�EDQ\DN��+DO�WHUVHEXW�PHQMDGLNDQ�,QGRQHVLD�

VHEDJDL�SDQJVD�SDVDU�\DQJ�EHVDU�EDJL�VHOXUXK�LQGXVWUL��WHUPDVXN�LQGXVWUL PDNDQDQ�

GDQ�PLQXPDQ� 7HUGDSDW�EDQ\DN�SHUXVDKDDQ�\DQJ�EHUJHUDN�GDODP�LQGXVWUL�PDNDQDQ�

GDQ� PLQXPDQ�� 6DODK� VDWX� SHUXVDKDDQ� WHUEHVDU� \DQJ� EHUJHUDN� GDODP� LQGXVWUL�

PDNDQDQ�GDQ�PLQXPDQ DGDODK�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�

37� ,QGRIRRG� &%3� 6XNVHV�0DNPXU� 7EN�PHUXSDNDQ� VDODK� VDWX� SURGXVHQ�

SURGXN�NRQVXPHQ�\DQJ�EHUPHUHN�\DQJ�PDSDQ�GDQ�WHUNHPXND�GHQJDQ�PHPEHULNDQ�

EHEHUDSD�YDULDVL�SURGXN�\DQJ�OHELK�GDUL����PHUHN�SURGXN�XQWXN�GLWDZDUNDQ��'DODP�

NHJLDWDQ�RSHUDVLRQDOQ\D�GLGXNXQJ�OHELK�GDUL����SDEULN�\DQJ�WHUVHEDU�GL�EHUEDJDL�

ZLOD\DK�XWDPD�GL�,QGRQHVLD��'HQJDQ�GHPLNLDQ��37�,QGRIRRG�&%3�6XNVHV�0DNPXU�

7EN� VHQDQWLDVD� GHNDW� GHQJDQ� SDVDU� GDQ� GDSDW� PHQMDPLQ� NHVHJDUDQ� VHUWD�

NHWHUVHGLDDQ�SURGXN�GL VHWLDS�ZLOD\DK�GL�,QGRQHVLD�

'L GDODP� PDVD� SDQGHPL� &RYLG���� WDKXQ� ������ PHPEHULNDQ� EDQ\DN�

SHQJDUXK�EDJL� VHOXUXK�SHUXVDKDDQ�GL� EHUEDJDL� ELGDQJ� LQGXVWUL��'DPSDN� WHUVHEXW�

PHQJDNLEDWNDQ� EDQ\DN� SHUXVDKDDQ� \DQJ� PHQJDODPL� NHUXJLDQ�� $NDQ� WHWDSL�� 37�



�

,QGRIRRG� &%3� 6XNVHV�0DNPXU� 7EN�PHQFDWDWNDQ� NHXQWXQJDQ� GL� GDODP� ODSRUDQ�

NHXDQJDQQ\D��6HMDN�WDKXQ������VHEHOXP�PDVD�SDQGHPL�KLQJJD�WDKXQ������SDGD�

VDDW PDVD�SDQGHPL��ODED�XVDKD�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�PHQJDODPL�

NHQDLNDQ�GL�WLDS�WDKXQQ\D��3DGD�WDKXQ�������ODED�XVDKD�37�,QGRIRRG�&%3�6XNVHV�

0DNPXU�7EN� VHEHVDU�5S������PLOLDU��+DO� WHUVHEXW�PHQJDODPL� SHQLQJNDWDQ� GDUL�

WDKXQ������GLPDQD�WDKXQ�VHEHOXP�DGDQ\D�SDQGHPL��3DGD�WDKXQ������PHQFDWDWNDQ�

ODED�XVDKD�VHEHVDU��5S������PLOLDU �37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN��������

'DODP�NHXQWXQJDQ�\DQJ�GLSHUROHK�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�

SDGD� WDKXQ� ����� \DQJ� OHELK� WLQJJL� GDUL� WDKXQ� VHEHOXP� DGDQ\D� SDQGHPL�

PHQLPEXONDQ�SHUWDQ\DDQ DSDNDK�KDO�WHUVHEXW�PHQFHUPLQNDQ�NHQDLNDQ�NHXQWXQJDQ�

LQGXVWUL� PDNDQDQ� GDQ� PLQXPDQ DWDX� KDQ\D� PHQFHUPLQNDQ� 37� ,QGRIRRG� &%3�

6XNVHV�0DNPXU� 7EN�� .DUHQD� GDODP� SHUXVDKDDQ� ODLQ� \DQJ� VHMHQLV�� SHQLQJNDWDQ�

NHXQWXQJDQ� \DQJ� GLSHUROHK� WLGDN� WHUODOX� WLQJJL� GDUL� WDKXQ� VHEHOXPQ\D�� EDKNDQ�

NHXQWXQJDQ�\DQJ�GLSHUROHK�WLGDN�OHELK�EHVDU�GDUL�WDKXQ�VHEHOXP�SDQGHPL��'HQJDQ�

EHJLWX�NLWD�SHUOX�PHQJHWDKXL�DSDNDK�UDWD�UDWD�SHQGDSDWDQ�SHUXVDKDDQ�\DQJ�EHUDGD�

GL�LQGXVWUL�PDNDQDQ�GDQ�PLQXPDQ DGDODK�VDPD�DWDX�EHUEHGD�

8QWXN�PHQJHWDKXL�OHELK�GDODP�PHQJHQDL�NHXQWXQJDQ�\DQJ�GLGDSDWNDQ�ROHK�

37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�SHUOX�GLODNXNDQ DQDOLVLV WHUKDGDS�NLQHUMD�

\DQJ�VXGDK�GLODNXNDQ��'DODP�PHQJDQDOLVLV�NLQHUMD�\DQJ�VXGDK�GLODNXNDQ�ROHK�37�

,QGRIRRG� &%3� 6XNVHV� 0DNPXU�� GLSHUOXNDQ� DQDOLVLV� UDVLR NHXDQJDQ�� 5DVLR�

NHXDQJDQ�PHUXSDNDQ� VWDQGDULVDVL� ODSRUDQ� NHXDQJDQ� DJDU ODSRUDQ� NHXDQJDQ� ELVD�

GLEDQGLQJNDQ�GHQJDQ�SHULRGH�GL�PDVD�ODOX�DWDX�GLEDQGLQJNDQ�GHQJDQ�SHUXVDKDDQ�

ODLQ�\DQJ�VHMHQLV� 6HODLQ�LWX� GLSHUOXNDQ MXJD XQWXN PHODNXNDQ�DQDOLVLV�OLQJNXQJDQ�



�

ELVQLV� GDQ� VWUDWHJL WHUOHELK�� 7XMXDQ� GDUL� DQDOLVLV� OLQJNXQJDQ� ELVQLV� GDQ� VWUDWHJL�

DGDODK�XQWXN�PHQJHWDKXL�IDNWRU�\DQJ�PHQMDGL�SHQGRURQJ�VXDWX�NHXQWXQJDQ��ULVLNR�

ELVQLV�� GDQ� XQWXN�PHQLODL� SRWHQVL� NHXQWXQJDQ�SHUXVDKDDQ�SDGD� WLQJNDW� NXDOLWDWLI

�3DOHSX�	�+HDO\��������

'HQJDQ� XUDLDQ� GL� DWDV�� SHQXOLV� EHUPDNVXG� XQWXN� PHQJDQDOLVLV� UDVLR�

NHXDQJDQ�XQWXN�PHQJHWDKXL�EDJDLPDQD�NLQHUMD�\DQJ�GLODNXNDQ�ROHK�37�,QGRIRRG�

&%3� 6XNVHV� 0DNPXU� 7EN� VHKLQJJD� ELVD� WHWDS� PHQJKDVLONDQ� ODED� XVDKD� \DQJ�

PHQLQJNDW�GDUL�WLDS�WDKXQQ\D�ZDODXSXQ�GL�GDODP�PDVD�SDQGHPL�&RYLG�����3HQXOLV�

WHUWDULN� XQWXN� PHPEXDW� NDU\D� WXOLV� \DQJ� EHUMXGXO� ³$1$/,6,6� 5$6,2�

.(8$1*$1� 7(5+$'$3� .,1(5-$� 37� ,1'2)22'� &%3� 68.6(6�
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��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�VXGDK�GLXUDLNDQ��UXPXVDQ�PDVDODK�GDODP�

NDU\D�WXOLV�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� DQDOLVLV� OLQJNXQJDQ� ELVQLV� GDQ� VWUDWHJL� SDGD� 37� ,QGRIRRG� &%3�

6XNVHV�0DNPXU�7EN"

�� %DJDLPDQD� NLQHUMD� 37� ,QGRIRRG� &%3� 6XNVHV� 0DNPXU� 7EN� EHUGDVDUNDQ�

DQDOLVLV� UDVLR�NHXDQJDQ� OLNXLGLWDV�� VWUXNWXU�PRGDO�� HILVLHQVL�PDQDMHPHQ�DVHW��

SURILWDELOLWDV��GDQ�QLODL�SDVDU"

�� %DJDLPDQD� SHUEDQGLQJDQ� NLQHUMD� 37� ,QGRIRRG� &%3� 6XNVHV� 0DNPXU� 7EN�

GHQJDQ� SHUXVDKDDQ� VHMHQLV� EHUGDVDUNDQ� DQDOLVLV� UDVLR� NHXDQJDQ� OLNXLGLWDV��

VWUXNWXU�PRGDO��HILVLHQVL�PDQDMHPHQ�DVHW��SURILWDELOLWDV��GDQ�QLODL�SDVDU"
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�� $SDNDK�UDWD�UDWD�SHQGDSDWDQ�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�VDPD�DWDX�

EHUEHGD� GHQJDQ� SHUXVDKDDQ�SHUXVDKDDQ� GDODP� LQGXVWUL� PDNDQDQ� GDQ�

PLQXPDQ"

��� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�\DQJ�VXGDK�GLXUDLNDQ��WXMXDQ�SHQXOLVDQ�\DQJ�

LQJLQ�GLFDSDL�DGDODK�VHEDJDL�EHULNXW�

�� 8QWXN�PHQJHWDKXL�DQDOLVLV� OLQJNXQJDQ�ELVQLV�GDQ�VWUDWHJL�SDGD�37� ,QGRIRRG�

&%3�6XNVHV�0DNPXU 7EN�

�� 8QWXN�PHQJHWDKXL�NLQHUMD�37�,QGRIRRG�&%3�6XNVHV�0DNPXU 7EN EHUGDVDUNDQ�

GDWD� GDUL� ODSRUDQ� NHXDQJDQ�GHQJDQ�PHQJJXQDNDQ� UDVLR� NHXDQJDQ� OLNXLGLWDV��

VWUXNWXU�PRGDO��HILVLHQVL�PDQDMHPHQ�DVHW��SURILWDELOLWDV��GDQ�QLODL�SDVDU�

�� 8QWXN�PHQJHWDKXL�SHUEDQGLQJDQ�NLQHUMD�37� ,QGRIRRG�&%3�6XNVHV�0DNPXU�

7EN� GHQJDQ� SHUXVDKDDQ� VHMHQLV� GHQJDQ� PHQJJXQDNDQ� UDVLR� NHXDQJDQ�

OLNXLGLWDV�� VWUXNWXU�PRGDO�� HILVLHQVL�PDQDMHPHQ� DVHW�� SURILWDELOLWDV�� GDQ� QLODL�

SDVDU�

�� 8QWXN�PHQJHWDKXL�UDWD�UDWD�SHQGDSDWDQ�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN

GHQJDQ�SHUXVDKDDQ�SHUXVDKDDQ�GDODP�LQGXVWUL�PDNDQDQ�GDQ�PLQXPDQ�

��� 5XDQJ�/LQJNXS�3HQXOLVDQ

'DODP�SHQXOLVDQ�NDU\D�WXOLV�LQL��SHQXOLV�DNDQ�PHPIRNXVNDQ�DQDOLVLV�DWDV�NLQHUMD�

NHXDQJDQ� 37� ,QGRIRRG� &%3� 6XNVHV� 0DNPXU� 7EN� GHQJDQ� PHQJJXQDNDQ� UDVLR

NHXDQJDQ OLNXLGLWDV�� VWUXNWXU�PRGDO� HILVLHQVL�PDQDMHPHQ�DVHW� SURILWDELOLWDV��GDQ�

QLODL� SDVDU EHUGDVDUNDQ� ODSRUDQ� NHXDQJDQ� XQWXN� SHULRGH WDKXQ �����������'DWD�

\DQJ�GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�NLQHUMD�NHXDQJDQ�37� ,QGRIRRG�&%3�6XNVHV�
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0DNPXU�7EN�DGDODK�GDWD�ODSRUDQ�NHXDQJDQ�GDUL�SHULRGH�WDKXQ����������� 6HODLQ�

GDWD� WHUVHEXW�� SHQXOLV� MXJD�PHQJJXQDNDQ� GDWD� GDUL� SHUXVDKDDQ� ODLQ� GDUL� LQGXVWUL�

PDNDQDQ�GDQ�PLQXPDQ� 3HQXOLV�MXJD�DNDQ�PHODNXNDQ�XML�VWDWLVWLN WHUKDGDS�UDWD�UDWD�

SHQGDSDWDQ�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�GHQJDQ�SHUXVDKDDQ�SHUXVDKDDQ�

GDODP�LQGXVWUL�PDNDQDQ�GDQ�PLQXPDQ�

��� 0DQIDDW�3HQXOLVDQ

3HQXOLVDQ�NDU\D�WXOLV�LQL�GLKDUDSNDQ�GDSDW�PHQDPEDK�ZDZDVDQ�WHUNDLW�GHQJDQ�

DQDOLVLV� NLQHUMD� NHXDQJDQ� VXDWX� SHUXVDKDDQ� GHQJDQ�PHWRGH� UDVLR� NHXDQJDQ� GDQ�

GDSDW�OHELK�PHPDKDPL�LOPX�DQDOLVLV�XML�VWDWLVWLN�GXD�UDWD�UDWD�VDPSHO�EHUSDVDQJDQ

\DQJ�VXGDK�GLSHODMDUL�GL GDODP�PDVD�SHUNXOLDKDQ��6HODLQ�LWX��SHQXOLVDQ�NDU\D�WXOLV�

LQL� GLKDUDSNDQ� GDSDW� PHPEHULNDQ� NRQWULEXVL� SHQJHPEDQJDQ� LOPX� EDJL� SHQHOLWL�

VHODQMXWQ\D� GDQ� GDSDW� EHUPDQIDDW� EDJL� SLKDN� \DQJ� EHUNHSHQWLQJDQ� XQWXN�

PHQJHWDKXL�NLQHUMD�GDUL�SHUXVDKDDQ�WHUNDLW�

��� 6LVWHPDWLND�3HQXOLVDQ
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%DE�LQL�NDQ�PHQMHODVNDQ�WHUNDLW�GHQJDQ�ODWDU�EHODNDQJ��UXPXVDQ�PDVDODK��WXMXDQ�

SHQXOLVDQ��UXDQJ�OLQJNXS�\DQJ�PHQMDGL�EDWDVDQ�GDODP�SHQXOLVDQ��GDQ�PDQIDDW�GDUL�

SHQXOLVDQ�NDU\D�WXOLV�LQL�

%$%�,,�/$1'$6$1�7(25,

%DE� LQL� DNDQ� PHQMHODVNDQ� KDO�KDO� \DQJ� EHUNDLWDQ� GHQJDQ� WHRUL�WHRUL� \DQJ�

PHQMDGL�ODQGDVDQ�GDODP�SHPEDKDVDQ�\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQXOLVDQ�NDU\D�

WXOLV� LQL�� 3HQXOLV� MXJD� DNDQ�PHQJJXQDNDQ� WHRUL�WHRUL� GDUL� SHQHOLWLDQ� \DQJ� VXGDK�

GLODNXNDQ�VHEHOXPQ\D�\DQJ�UHOHYDQ�GHQJDQ�NHEXWXKDQ�SHQXOLVDQ�NDU\D�WXOLV�LQL�
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3DGD� EDE� LQL� DNDQ� PHQMHODVNDQ� PHWRGH� \DQJ� GLJXQDNDQ� SHQXOLV� GDODP�

SHQJDPELODQ� GDWD�� 6HODLQ� LWX�� DNDQ� PHPEHULNDQ� LQIRUPDVL� PHQJHQDL� JDPEDUDQ�

XPXP�GDUL�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�\DQJ�PHOLSXWL�VHMDUDK�VLQJNDW��

YLVL��PLVL��GDQ�QLODL��VWUXNWXU�RUJDQLVDVL��VHUWD�NHJLDWDQ�XVDKD�SHUXVDKDDQ��3HQXOLV�

MXJD�DNDQ�PHQMDEDUNDQ�SHPEDKDVDQ�WHUNDLW�GHQJDQ�DQDOLVLV�OLQJNXQJDQ�ELVQLV�GDQ�

VWUDWHJL� 6HODLQ�SHPEDKDVDQ�WHUVHEXW��WHUGDSDW�MXJD�SHPEDKDVDQ UDVLR NHXDQJDQ�GDUL�

37� ,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�GDODP�SHULRGH� WDKXQ�����������GHQJDQ�

UDVLR�OLNXLGLWDV��VWUXNWXU�PRGDO��HILVLHQVL�PDQDMHPHQ�DVHW��SURILWDELOLWDV��GDQ�QLODL�

SDVDU��3HQXOLV� MXJD�DNDQ�PHPEDQGLQJNDQ�UDVLR�NHXDQJDQ�GDUL�37�,QGRIRRG�&%3�

6XNVHV�0DNPXU�7EN�GHQJDQ�VDODK�VDWX�SHUXVDKDDQ�VHMHQLV�GL�GDODP�LQGXVWUL�\DQJ�

VDPD� VHODPD� SHULRGH� WDKXQ� � ����������� 6HODLQ� LWX�� SHQXOLV� DNDQ�PHODNXNDQ� XML�

VWDWLVWLN�WHUNDLW�GHQJDQ�SHQGDSDWDQ�\DQJ�GLGDSDWNDQ�ROHK�SHUXVDKDDQ�SHUXVDKDDQ�GL�

GDODP�LQGXVWUL�PDNDQDQ�GDQ�PLQXPDQ�VHODPD�PDVD�SDQGHPL�GDQ�VHEHOXP�SDQGHPL�

%$%�,9�6,038/$1

%DE� LQL� DNDQ� PHPXDW� NHVLPSXODQ� WHUNDLW� GHQJDQ� KDVLO� SHPEDKDVDQ� \DQJ�

PHOLSXWL� DQDOLVLV� OLQJNXQJDQ� ELVQLV� GDQ� VWUDWHJL�� DQDOLVLV� UDVLR� NHXDQJDQ� 37�

,QGRIRRG� &%3� 6XNVHV� 0DNPXU� 7EN� VHODPD� SHULRGH� WDKXQ� �����������

SHUEDQGLQJDQ�UDVLR�NHXDQJDQ�DQWDUD�37�,QGRIRRG�&%3�6XNVHV�0DNPXU�7EN�GHQJDQ�

SHUXVDKDDQ�VHMHQLV�GL�GDODP�LQGXVWUL�PDNDQDQ�GDQ�PLQXPDQ�VHODPD�SHULRGH�WDKXQ�

����������� GDQ� KDVLO� XML� VWDWLVWLN� SHQGDSDWDQ� \DQJ� GLWHULPD� ROHK� SHUXVDKDDQ�

SHUXVDKDDQ�GL�GDODP�LQGXVWUL�PDNDQDQ�GDQ�PLQXPDQ�


