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3HQJHQGDOLDQ�YHNWRU�GHZDVD�GHQJDQ�

FDUD� IRJJLQJ� PDVLK�PHQMDGL� SLOLKDQ� XWD�

PD�GDODP�SHQDQJJXODQJDQ�'%'��7XMXDQ�

NHJLDWDQ� LQL� XQWXN� PHPEXQXK� $H�� DH�

J\SWL� GHZDVD� DJDU� WHUSXWXV� PHNDQLVPH�

SHQXODUDQ�� 8SD\D� LQL� DNDQ� HIHNWLI� MLND�

Q\DPXN�\DQJ�PHQMDGL�VDVDUDQ�EHOXP�UH�

VLVWHQ� WHUKDGDS� LQVHNWLVLGD� \DQJ� GLSDNDL��

&RQWRK� NDVXV� UHVLVWHQVL� SHUQDK� WHUMDGL�

SDGD�SHQJJXQDDQ�SHVWLVLGD�''7��GLPDQD�

SHUWDPD� NDOL� GLJXQDNDQ� WDKXQ� ����� GDQ�

NDVXV� UHVLVWHQVL� ''7� WHUKDGDS� $HGHV�

VSS��SHUWDPD�NDOL�GLODSRUNDQ�WDKXQ�������� 

'DWD� UHVLVWHQVL� VDQJDW� GLSHUOXNDQ�

VHEDJDL� EDKDQ� SHUWLPEDQJDQ� XQWXN� GLO�

DNXNDQQ\D�NHJLDWDQ�SHQJHQGDOLDQ�YHNWRU�

'%'�� 6DQJDWODK� SHQWLQJ� XQWXN� VHODOX�

PHPRQLWRU� UHVLVWHQVL� VHODPD� NHJLDWDQ�

SHQJHQGDOLDQ�PDVLK�GLODNVDQDNDQ��� 

6HFDUD� KDUILDK�� LQVHNWLVLGD� DGDODK�

EDKDQ�NLPLD�\DQJ�GLJXQDNDQ�XQWXN�PHP�

EXQXK� DWDX� PHQJHQGDOLNDQ� VHUDQJJD�

KDPD���,QVHNWLVLGD�GDSDW�EHUEHQWXN�SDGDW��

ODUXWDQ� DWDX� JDV�� � ,QVHNWLVLGD� GLJXQDNDQ�

XQWXN� PHQJHQGDOLNDQ� VHUDQJJD� GHQJDQ�

FDUD�PHQJJDQJJX�DWDX�PHUXVDN�V\VWHP�GL�

GDODP� WXEXK� VHUDQJJD�� ,QVHNWLVLGD� \DQJ�

VDDW�LQL�XPXP�GLJXQDNDQ�DGDODK���JRORQ�

JDQ� LQVHNWLVLGD� NLPLDZL� \DLWX� RUJDQR�

NORULQ��RUJDQRIRVIDW��NDUEDPDW� GDQ�SLUH�

WURLG�� � 3HQJJXQDDQ� LQVHNWLVLGD� SLUHWURLG�

WDKXQ-WDKXQ� EHODNDQJDQ� LQL� PHQXQMXNDQ�

NHQDLNDQ�� DNDQ� WHWDSL� MHQLV� RUJDQRNORULQ��� /RND�/LWEDQJ�3�%��&LDPLV��%DGDQ�/LWEDQJNHV 
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GDQ�EHEHUDSD�VHQ\DZD�RUJDQRIRVIDW�\DQJ�

OHELK�WRNVLN�PHQXQMXNDQ�SHQXUXQDQ���� 

6HEDJDL� UDFXQ� NRQWDN�� LQVHNWLVLGD�

\DQJ� GLDSOLNDVLNDQ� ODQJVXQJ� PHQHPEXV�

LQWHJXPHQW� VHUDQJJD� �NXWLNXOD��� WUDFKHD�

DWDX� NHOHQMDU� VHQVRULN� GDQ� RUJDQ� ODLQ�

\DQJ�EHUKXEXQJDQ�GHQJDQ�NXWLNXOD�� �%D�

KDQ� DNWLI� LQVHNWLVLGD� GDSDW� ODUXW� SDGD�

ODSLVDQ�OHPDN�NXWLNXOD�GDQ�PDVXN�NH�GD�

ODP� WXEXK� VHUDQJJD��PHVNLSXQ� LQVHN�

WLVLGD� WLGDN� GLDSOLNDVLNDQ� VHFDUD� ODQJ�

VXQJ�� 

3LUHWURLG� DGDODK� UDFXQ� D[RQLN� \DLWX�

UDFXQ� VDUDI�� � ,QVHNWLVLGD� LQL� WHULNDW� SDGD�

VXDWX� SURWHLQ� GDODP� VDUDI� \DQJ� GLNHQDO�

VHEDJDL� YROWDJH� JDWHG� VRGLXP� FKDQQHO���

3LUHWURLG� WHULNDW� SDGD� JHUEDQJ� LQL�� GDQ�

PHQFHJDK�SHQXWXSDQ�VHFDUD�QRUPDO�\DQJ�

PHQJKDVLONDQ� UDQJVDQJDQ� VDUDI� EHUNH�

ODQMXWDQ�� � +DO� WHUVHEXW� PHQ\HEDENDQ�

WUHPRU� GDQ� JHUDNDQ� LQ-NRRUGLQDVL� SDGD�

VHUDQJJD� \DQJ� NHUDFXQDQ�� � 3HQJJXQDDQ�

F\SHUPHWKULQ�VDQJDW�SRSXODU�NDUHQD�HIHN�

WLYLWDVQ\D�GDQ�UHODWLI�PXUDK�KDUJDQ\D�� 

%HEHUDSD� SHQHOLWLDQ� VHEHOXPQ\D�

PHQJLQGLNDVLNDQ� EDKZD� GL� ,QGRQHVLD��

SRSXODVL� Q\DPXN� $HGHV� DHJ\SWL� GL� EH�

EHUDSD� GDHUDK� VXGDK� PXODL� UHVLVWHQ� WHU�

KDGDS� EHUEDJDL� MHQLV� LQVHNWLVLGD�� WHUPD�

VXN� SLUHWURLG�� � 3HUNHPEDQJDQ� UHVLVWHQVL�

GDSDW� GLFHJDK�PHODOXL� SHQHUDSDQ� V\VWHP�

SHQJHQGDOLDQ� Q\DPXN� \DQJ� HIHNWLI�� 8Q�

WXN� PHPSHUROHK� V\VWHP� SHQJHQGDOLDQ�

Q\DPXN� \DQJ� HIHNWLI� GLSHUOXNDQ� VWXGL�

PHQJHQDL� WLQJNDW� GDQ� PHNDQLVPH� SHU�

WDKDQDQ�Q\DPXN� \DQJ�PHQ\HEDENDQ� WHU�

MDGLQ\D� UHVLVWHQVL� WHUKDGDS� LQVHNWLVLGD��

\DQJ�VDODK�VDWXQ\D�DGDODK�PHODOXL�HQ]LP-

HQ]LP�GHWRNVLILNDVL�� 

0XQFXOQ\D� JDOXU� VHUDQJJD� UHVLVWHQ�

GLSLFX�GHQJDQ�DGDQ\D�SDMDQDQ� \DQJ�EHU�

ODQJVXQJ� ODPD�� +DO� LQL� WHUMDGL� NDUHQD�

Q\DPXN� $H�� DHJ\SWL� GDQ� YHNWRU� GHQJXH�

ODLQQ\D� PDPSX� PHQJHPEDQJNDQ� VLVWLP�

NHNHEDODQ� WHUKDGDS� LQVHNWLVLGD� \DQJ� VHU�

LQJ�GLSDNDL���%HEHUDSD�SHQHOLWLDQ�PHQXQ�

MXNNDQ�SXOD�DGDQ\D�UHVLVWHQVL�VLODQJ��\DL�

WX� WLPEXOQ\D� UHVLVWHQVL� WHUKDGDS� VXDWX�

LQVHNWLVLGD� NDUHQD� SDMDQDQ� ROHK� LQVHN�

WLVLGD�ODLQQ\D��� 

3HQHQWXDQ�VWDWXV�NHUHQWDQDQ�VSHFLHV�

Q\DPXN�YHNWRU� VHFDUD�EHUNDOD� VDQJDW�GL�

SHUOXNDQ� XQWXN� PHQGDSDWNDQ� GDWD� GDVDU�

GHWHNVL� OHELK� ODQMXW� GDQ� PRQLWRULQJ� WHU�

MDGLQ\D� UHVLVWHQVL�� � 'HQJDQ� GHPLNLDQ�

NDUDNWHULVWLN� SRWHQVLDO� WHUMDGLQ\D� UH�

VLVWHQVL�GDSDW�GLNHWDKXL� OHELK�DZDO�XQWXN�

EDKDQ� SHUWLPEDQJDQ� GDODP� VWUDWHJL�����

SHQJHQGDOLDQ�YHNWRU����� 

8ML� UHVLVWHQVL� DWDX�SHQXUXQDQ� VWDWXV�

NHUHQWDQDQ� VHUDQJJD� GL� ODSDQJDQ� \DQJ�

VHULQJ� GLJXQDNDQ� DGDODK� XML� KD\DWL� GDQ�

XML� ELRNLPLD�� 0HWRGH� EDNX� XML� KD\DWL�

\DQJ� GLJXQDNDQ� XQWXN� PHQGHWHNVL� GDQ�

PHPDQWDX� VWDWXV� NHUHQWDQDQ� GDQ� WHODK�

GLJXQDNDQ�XQWXN�EHEHUDSD�WDKXQ�� �8QWXN�

PHODNXNDQ� XML� KD\DWL� �ELRDVVD\�� GLSHU�

OXNDQ� WHVW� NLW� NKXVXV� \DQJ� WHODK� GLED�

NXNDQ�ROHK�:+2�WHUPDVXN� LPSUHJQDWHG�

SDSHU� GHQJDQ� UDQJNDLDQ� NRQVHQWUDVL� LQ�

VHNWLVLGD� WHUWHQWX�� � 8ML� KD\DWL� GDSDW� GLO�

DNXNDQ� PHQJJXQDNDQ� VWDGLXP� ODUYD�

PDXSXQ��GHZDVD�GDUL�VHUDQJJD�XML�� 

8SD\D� SHQFHJDKDQ� \DQJ� GLODNXNDQ�

VHODPD� LQL� VXGDK� EDQ\DN� GLODNXNDQ� ROHK�

SHPHULQWDK� NRWD� &LPDKL�� .HJLDWDQ� SHP�

EHUDQWDVDQ� VDUDQJ� Q\DPXN� VHFDUD� UXWLQ�

GHQJDQ� PHODNXNDQ� SHPEHUGD\DDQ� MXUX�

SHPDQWDX� MHQWLN�� SHQ\XOXKDQ�� PDXSXQ�

IRJJLQJ�IRNXV��+DO�LQL�PHQ\HEDENDQ�WLP�

EXOQ\D�NHNKDZDWLUDQ�WHUMDGLQ\D�UHVLVWHQVL�

YHNWRU� '%'� WHUKDGDS� LQVHNWLVLGD� NKX�

VXVQ\D� F\SHUPHWKULQ�� 3HQHOLWLDQ� \DQJ�

GLODNXNDQ� � GHQJDQ� WXMXDQ� XQWXN� PHQJH�

WDKXL� VWDWXV� UHVLVWHQVL� YHNWRU� '%'� GDUL�

GDHUDK� HQGHPLV� GL� .RWD� &LPDKL� GHQJDQ�

PHQJJXQDNDQ�PHWRGH�VXVFHSWLELOLW\� 
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3HQHOLWLDQ� LQL� EHUXSD� SHQHOLWLDQ� RE�

VHUYDVLRQDO��3HQHOLWLDQ�DNDQ�GLODNVDQDNDQ�

GL� GHQJDQ� PHQJDPELO� FRQWRK� Q\DPXN�

\DQJ� EHUDVDO� GDUL� NHOXUDKDQ� HQGHPLV�

'%'� GL� ZLOD\DK� .RWD� &LPDKL�� SHODNVD�

QDDQ�XML�ELRDVVD\�GLODNXNDQ�GL�ODERUDWRUL�

XP� HQWRPRORJL� /RND� /LWEDQJ� 3�%��

&LDPLV�� 

3RSXODVL� SHQHOLWLDQ� LQL� DGDODK� $H��

DHJ\SWL� � GHZDVD�KDVLO� SHPELDNDQ� � � � SUD�

GHZDVD� \DQJ� GL� SHUROHK� GDUL� ODSDQJDQ�

\DQJ�PHZDULVL�VLIDW� UHVLVLWHQVL� LQGXNQ\D���

6DPSHO� SHQHOLWLDQ� LQL� DGDODK� DQJJRWD�

SRSXODVL� \DQJ� GLDPELO� VHFDUD� DFDN�

VHEDQ\DN� ��� HNRU� Q\DPXN� $H�� DHJ\SWL�

GHZDVD�WLDS�VDWXDQ�SHQJDPDWDQ���� 

1\DPXN� XQWXN� EDKDQ� XML� GDODP�

SHQHOLWLDQ� LQL� EHUDVDO� GDUL� ODUYD� \DQJ� GL�

SHUROHK� GDUL� NHOXUDKDQ� HQGHPLV�'%'� GL�

.RWD�&LPDKL�� 3HQJDPELODQ� VDPSHO� ODUYD�

GLODNXNDQ�GHQJDQ�FDUD� UDQGRP�VDPSOLQJ�

GL� ��� UXPDK�� 6HODQMXWQ\D� ODUYD� \DQJ�

WHUNXPSXO� GLEDZD� NH� LQVHNWDULXP� /RND�

/LWEDQJ� 3�%�� XQWXN� GLNHPEDQJELDNDQ�

VDPSDL�NHWXUXQDQ�NH����)���� 

1\DPXN� \DQJ� GLJXQDNDQ� DGDODK�

KDVLO� NRORQLVDVL� GDUL� ORNDVL� SHQHOLWLDQ�

GHQJDQ� NRQGLVL� SHUXW� NHQ\DQJ� GDUDK�

GHQJDQ�DODVDQ�NRQGLVLQ\D�VHKDW��NHPXGL�

DQ�GLVLDSNDQ��-��WDEXQJ�XML�VWDQGDU�:+2�

GDQ� SDGD� WDEXQJ� GHQJDQ� WDQGD�PHUDK� GL�

PDVXNDQ� NHUWDV� EHULQVHNWLVLGD�

�F\SHUPHWKULQ� ����� GDQ� ������ VHFDUD�

PHOLQJNDU�� �1\DPXN�EHWLQD�VHEDQ\DN����

HNRU� GHQJDQ� NRQGLVL� NHQ\DQJ� GDUDK� VH�

ODQMXWDQ\D� GLPDVXNNDQ� NH� GDODP� WDEXQJ�

XML� WDQGD� PHUDK� GDQ� GLSDSDU� GHQJDQ����

LQVHNWLVLGD� VHODPD� ���� ���� ��� GDQ� ���

PHQLW�� � 6HGDQJNDQ� Q\DPXN� EHWLQD� VH�

EDJDL� NRQWURO� VHEDQ\DN� ��� HNRU� GL�

PDVXNDQ� NH� GDODP� WDEXQJ� \DQJ� GLEHUL�

WDQGD� KLMDX� GDQ� GLOHQJNDSL� NHUWDV� WDQSD�

LQVHNWLVLGD� �SHODUXW��� � 6HWHODK� Q\DPXN�

GLSDSDU� GHQJDQ� LQVHNWLVLGD� NHPXGLDQ�

GLSLQGDKNDQ� NH� GDODP� WDEXQJ� KROGLQJ�

GLOHQJNDSL� KDQGXN� EDVDK�� .ULWHULD�� NH�

PDWLDQ� ����� DGDODK� UHVLVWHQ�NHEDO�� NH�

PDWLDQ� ��-���� DGDODK� WROHUDQ� GDQ� NH�

PDWLDQ� ��-����� DGDODK� UHQWDQ���� � 3HQ�

JXMLDQ� KDUXV� GLXODQJL� MLND� DGD� NHPDWLDQ�

SDGD� NHORPSRN�NRQWURO� � OHELK� GDUL� ������

.HPDWLDQ� Q\DPXN� XML� GLNRUHNVL� GHQJDQ�

IRUPXOD�$EERW� �:+2��� � 1LODL� 5DVLR� UH�

VLVWHQVL� GLSHUROHK� GDUL� KDVLO� SHUKLWXQJDQ�

SURVHQWDVH� DQJND� NHPDWLDQ� Q\DPXN� XML��

GHQJDQ� SHUODNXDQ� GDQ� GLEDQGLQJDQ�

GHQJDQ� Q\DPXN� \DQJ� PDVLK� UHQWDQ�

�NRQWURO�� 

3HQHOLWLDQ� LQL� GLODNXNDQ� VHWHODK���

WHUOHELK� GDKXOX� PHQGDSDWNDQ� HWKLFDO�

FOHDUHQFH�GDUL�%DGDQ�/LWEDQJ�.HVHKDWDQ�

5,� 
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'DWD� SHQHOLWLDQ� GLSHUROHK� GHQJDQ�

PHQJKLWXQJ� DQJND� NHPDWLDQ� Q\DPXN� XML�

PDXSXQ� FRQWURO� VHWHODK� GLSDSDUNDQ�����

F\SHUPHWKULQ������GDQ������VHODPD�NX�

UXQ�ZDNWX������������GDQ����PHQLW���'DUL�

���HNRU�Q\DPXN�\DQJ�GLXML��GLKLWXQJ�EH�

UDSD�SHUVHQWDVH�Q\DPXN�\DQJ�NQRFNGRZQ�

SDGD� VDDW� KROGLQJ�PDXSXQ� VDDW� SHPDSD�

UDQ� LQVHNWLVLGD�� �+DVLO� OHQJNDSQ\D� GDSDW�

GLOLKDW�GDUL�7DEHO��� 

'DWD� \DQJ� GLVDMLNDQ� PHPSHUOLKDW�

NDQ� EDKZD� XQWXN� Q\DPXN� FRQWURO� \DQJ�

EHUDVDO�GDUL� LQVHNWDULXP�PDWL� VHOXUXKQ\D�

������� XQWXN� NRQVHQWUDVL� F\SHUPHWKULQ�

����� PDXSXQ� ����� \DQJ� PHQXQMXNDQ�

EDKZD� Q\DPXN� WHUVHEXW� PDVLK� EHUVLIDW�

UHQWDQ�� �8QWXN� Q\DPXN� XML� \DQJ� EHUDVDO�

GDUL� NHOXUDKDQ� HQGHPLV� PHQXQMXNDQ� KDO�

\DQJ�EHUEHGD��6HOXUXK�Q\DPXN�XML� MXVWUX�

VXGDK� PHQXQMXNDQ� JHMDOD� UHVLVWHQVL� WHU�

KDGDS� F\SHUPHWKULQ� EDLN� LWX� SDGD� NRQ�

VHQWUDVL� �����PDXSXQ� �����SDGD�ZDNWX�

���PHQLW�� 

3DGD�ZDNWX����PHQLW��Q\DPXN�FRQ�

WURO� \DQJ� EHUDVDO� GDUL� LQVHNWDULXP� PDWL�

VHOXUXKQ\D� XQWXN� NRQVHQWUDVL� F\SHUPH�

WKULQ� ����� PDXSXQ� ������ � 3DGD� F\SHU�

PHWKULQ�������Q\DPXN�\DQJ�EHUDVDO�GDUL�

NHOXUDKDQ� HQGHPLV� PHQXQMXNDQ� DQJND�

NHPDWLDQ� VHEHVDU� ������� � 3DGD� SHPDSD�

UDQ�GHQJDQ�F\SHUPHWKULQ�GHQJDQ�NRQVHQ�

6WDWXV�5HVLVWHQVL��������)LUGD�<DQXDU��HW�DO�� 

�� 



 

 

WUDVL������Q\DPXN�XML�PHQXQMXNDQ�DQJND�

NHPDWLDQ� VHEHVDU�������� �+DVLO� XML� SDGD�

NHGXD� NRQVHQWUDVL� WHUVHEXW� PHQXQMXNDQ�

EDKZD�Q\DPXN�XML� \DQJ�EHUDVDO� GDUL�NH�

OXUDKDQ� HQGHPLV� GL� .RWD� &LPDKL� VXGDK�

WHUPDVXN�NDWHJRUL�UHVLVWHQ� 

:DNWX� XML� ���PHQLW�� � Q\DPXN� FRQ�

WURO� \DQJ� EHUDVDO� GDUL� LQVHNWDULXP� PDWL�

VHOXUXKQ\D� XQWXN� NRQVHQWUDVL� F\SHUPH�

WKULQ� ����� PDXSXQ� ������ � 6HGDQJNDQ�

Q\DPXN�XML�PHQXQMXNDQ�DQJND�NHPDWLDQ�

VHEHVDU� ������ XQWXN� � F\SHUPHWKULQ�

�������8QWXN�F\SHUPHWKULQ�������SHUVHQ�

WDVH�NHPDWLDQ�Q\DPXN�XML��DGDODK�VHEHVDU�

������� � .HGXD� KDVLO� WHUVHEXW�PDVLK� WHU�

PDVXN�NDWHJRUL�UHVLVWHQ� 

8ML� VXVFHSWLELOLW\� VHODPD� ��� PHQLW��

PHQXQMXNDQ� DQJND� NHPDWLDQ� Q\DPXN�

FRQWURO�PDWL�VHOXUXKQ\D�XQWXN�NRQVHQWUD�

VL�F\SHUPHWKULQ������PDXSXQ��������3D�

GD� F\SHUPHWKULQ� ������ Q\DPXN� XML�

PHQXQMXNDQ� DQJND� NHPDWLDQ� VHEHVDU�

������� � 8QWXN� F\SHUPHWKULQ� ������

SURVHQWDVH� NHPDWLDQ� Q\DPXN� XML� DGDODK�

VHEHVDU� ������� \DQJ� EHUDUWL� EDKZD� Q\D�

PXN�XML�VXGDK�UHVLVWHQ� 

+DVLO� SHQJKLWXQJDQ� QLODL� 5DWLR� UH�

VLVWHQVL� �55���� PHQXQMXNDQ� QLODL� ����

\DQJ� EHUDUWL� Q\DPXN� XML� PDVLK� EHUVLIDW�

UHQWDQ��55������� 
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+DVLO� XML� KD\DWL� GDUL� Q\DPXN� \DQJ�

EHUDVDO� GDUL� NHOXUDKDQ� HQGHPLV� GL� .RWD�

&LPDKL� GHQJDQ� PHQJJXQDNDQ� F\SHUPH�

WKULQ������GDODP�NXUXQ�ZDNWX������������

GDQ� ��� PHQLW� PHQXQMXNDQ� EDKZD� Q\D�

PXN�XML� WHUVHEXW� VXGDK� UHVLVWHQ� WHUKDGDS�

LQVHNWLVLGD�� � +DO� LQL� GLWXQMXNDQ� GHQJDQ�

SHUVHQWDVH� NHPDWLDQ� Q\DPXN� XML� \DQJ�

NXUDQJ� GDUL� ����� � +DO� \DQJ� VDPD� MXJD�

WHUOLKDW� GDUL� KDVLO� XML� GHQJDQ�

PHQJJXQDNDQ� F\SHUPHWKULQ� �������

6HPXD�Q\DPXN�\DQJ�GLXML�VXGDK�UHVLVWHQ�

WHUKDGDS�LQVHNWLVLGD�WHUVHEXW��� 

'DUL�KDVLO�XML� WHUVHEXW��GDSDW�GLOLKDW�

EDKZD� WHUMDGL� SHQLQJNDWDQ� VWDWXV� UH�

VLVWHQVL�GDUL�Q\DPXN�XML�\DQJ�EHUDVDO�GDUL�

NHOXUDKDQ� &LEDEDW� GLEDQGLQJNDQ� GHQJDQ�

SHQHOLWLDQ� WDKXQ� VHEHOXPQ\D� \DQJ� GLO�

DNXNDQ� ROHK� 'LQGLQ� :DK\XGLQ��

PHQJHQDL�XML�NHUHQWDQDQ�Q\DPXN�$H��$H�

J\SWL� WHUKDGDS� F\SHUPHWKULQ� ��������

\DQJ� PHQ\HEXWNDQ� EDKZD� Q\DPXN������

$H�� DHJ\SWL� \DQJ� EHUDVDO� GDUL� NHOXUDKDQ�

&LEHXUHXP�� &LPDKL� GDQ� &LEDEDW� PDVLK�

WROHUDQ� WHUKDGDS� LQVHNWLVLGD�VLQWHWLN�SLUH�

WURLG��� 

+DO� LQL� ELVD� WHUMDGL� VHEDJDL� VDODK�

VDWX�GDPSDN�GDUL�SHQJJXQDDQ�LQVHNWLVLGD�

VHFDUD�WHUXV�PHQHUXV�EDLN�\DQJ�GLODNXNDQ�

ROHK� SURJUDP� PDXSXQ� \DQJ� GLODNXNDQ�

ROHK� PDV\DUDNDW�� � 6HODPD� WDKXQ� ����-

����� NDVXV�'%'�GL�.RWD�&LPDKL�PDVLK�

FXNXS� WLQJJL� VHKLQJJD� SURJUDP� IRJJLQJ�

    &\SHUPHWKULQ����� &\SHUPHWKULQ����� 

:DNWX /RNDVL ��NHPDWLDQ .DWHJRUL ��NHPDWLDQ .DWHJRUL 

���PHQLW .RQWURO ��� UHQWDQ ��� UHQWDQ 

 3HUODNXDQ � UHVLVWHQ ��� UHVLVWHQ 

���PHQLW .RQWURO ��� UHQWDQ ��� UHQWDQ 

 3HUODNXDQ ���� UHVLVWHQ ���� UHVLVWHQ 

���PHQLW .RQWURO ��� UHQWDQ ��� UHQWDQ 

 3HUODNXDQ ���� UHVLVWHQ ���� UHVLVWHQ 

���PHQLW .RQWURO ��� UHQWDQ ��� UHQWDQ 

 3HUODNXDQ ���� UHVLVWHQ ���� UHVLVWHQ 

7DEHO����3URVHQWDVH�NHPDWLDQ�Q\DPXN�XML�WHUKDGDS�F\SHUPHWKULQ������GDQ������ 

�� 
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IRFXV�PDVLK� WHUXV� GLODNXNDQ�� EDKNDQ� VX�

GDK� VDPSDL� NH� WLQJNDW� 5:�� � 6HODLQ� LWX�

NHNKDZDWLUDQ� PDV\DUDNDW� DNDQ� WHUWXODU�

'%'� PHQ\HEDENDQ� DGDQ\D� SHQJJXQDDQ�

LQVHNWLVLGD� UXPDK� WDQJJD� VHFDUD� EHUOHEL�

KDQ�� � 7HQWX� VDMD� KDO� LQL� KDUXV� GLSHU�

KDWLNDQ� ROHK� SLKDN�'LQDV� .HVHKDWDQ� &L�

PDKL��NDUHQD�GLNKDZDWLUNDQ�SURJUDP�IRJ�

JLQJ� GHQJDQ� PHQJJXQDNDQ� LQVHNWLVLGD�

GDUL� JRORQJDQ� VLQWHWLN� SLUHWURLG� \DQJ�

PXQJNLQ� GLODNXNDQ� DNDQ� NXUDQJ� HIHNWLI�

PHQJLQJDW� Q\DPXN�XML� \DQJ�EHUDVDO� GDUL�

&LEDEDW� LQL�VXGDK�PHQXQMXNDQ�JHMDOD� UH�

VLVWHQVL� WHUKDGDS� LQVHNWLVLGD� F\SHUPH�

WKULQ��� 

$GD� �� IDNWRU� \DQJ� PHPSHQJDUXKL�

VWDWXV�NHUHQWDQDQ�EHEHUDSD� VHUDQJJD� WHU�

PDVXN�Q\DPXN��\DLWX��� 

)DNWRU� JHQHWLN� \DLWX� EHUXSD� JHQ-

JHQ� \DQJ�PHQ\DQGL� SHPEHQWXNDQ� HQ]LP�

HVWHUDVH�� \DQJ� GDSDW� PHQ\HEDENDQ� UH�

VLVWHQVL� VHUDQJJD� WHUKDGDS� LQVHNWLVLGD�

EDLN� RUJDQRIRVIDW� DWDX� SLUHWURLG�� � )DNWRU�����

JHQHWLN� ODLQQ\D� VHSHUWL� DGDQ\D� JHQ�

NQRFNGRZQ� UHVLVWHQFH� �NGU�� VHKLQJJD� VH�

UDQJJD� UHVLVWHQ� WHUKDGDS� ''7� GDQ� GLHO�

GULQ� 

)DNWRU� ELRORJLV�� PHOLSXWL� ELRWLN�

�DGDQ\D�SHUJDQWLDQ�JHQHUDVL��SHUNDZLQDQ�

PRQRJDP\�DWDX�SROLJDPL�GDQ�SDGD�ZDN�

WX�EHUDNKLUQ\D�SHUNHPEDQJDQ�VHWLDS�JHQ�

HUDVL� SDGD� VHUDQJJD� DODP��� SHULODNX� VH�

UDQJJD� PLVDOQ\D� PLJUDVL�� LVRODVL�� PRQR�

IDJL� DWDX� SROLIDJL� VHUWD� NHPDPSXDQ� VH�

UDQJJD� GL� OXDU� NHELDVDDQ\D� GDODP�

PHODNXNDQ�SHUOLQGXQJDQ�WHUKDGDS�EDKD\D�

DWDX�SHUXEDKDQ�WLQJNDK�ODNX� 

)DNWRU�RSHUDVLRQDO��PHOLSXWL�EDKDQ�

NLPLD�\DQJ�GLJXQDNDQ�GDODP�SHQJHQGDOL�

DQ� YHNWRU� �JRORQJDQ� LQVHNWLVLGD�� NHVD�

PDDQ� WDUJHW� GDQ� VLIDW� LQVHNWLVLGD� \DQJ�

SHUQDK�GLJXQDNDQ��SHUVLVWHQVL� UHVLGX�GDQ�

IRUPXODVL� LQVHNWLVLGD� \DQJ� GLJXQDNDQ��

VHUWD� DSOLNDVL� LQVHNWLVLGD� WHUVHEXW� GL�

ODSDQJDQ� �FDUD� DSOLNDVL�� IUHNXHQVL� GDQ�

ODPD�SHQJJXQDDQ���� 

%HUGDVDUNDQ� ODSRUDQ� � :+2����

SHQJJXQDDQ�LQVHNWLVLGD�SDGD�SHQJHQGDOL�

DQ� SRSXODVL� Q\DPXN�� PHQ\HEDENDQ�

WHNDQDQ� VHOHNVL� DWDV� LQGLYLGX� Q\DPXN�

\DQJ� PHPLOLNL� NHPDPSXDQ� XQWXN� WHWDS�

KLGXS� ELOD� NRQWDN� GHQJDQ� LQVHNWLVLGD�

GHQJDQ� PHNDQLVPH� EHUEHGD�� � 5HVLVWHQVL�

VHFDUD�XPXP�GLNHQDO���WLSH� 

9LJRXU� WROHUDQFH�� VHGLNLW� NHQDLNDQ�

WROHUDQVL� WHUKDGDS� VDWX� DWDX�EHEHUDSD� LQ�

VHNWLVLGD� �SHQXUXQDQ� NHUHQWDQDQ���

GLKDVLONDQ�GDUL�VHOHNVL�NRQWLQ\X�SRSXODVL�

VHUDQJJD� \DQJ� WLGDN� PHPLOLNL� JHQ� VSH�

VLILN�XQWXN�UHVLVWHQVL�WHUKDGDS�LQVHNWLVLGD�

WHUWHQWX�� �7ROHUDQVL� MXJD�GLVHEDENDQ�ROHK�

YDULDVL� NDUDNWHULVWLN� PRUIR-ILVLRORJLV��

VHSHUWL� XNXUDQ� NXWLNXOD� WHEDO� GDQ� WLQJ�

JLQ\D�NDQGXQJDQ� OHPDN��EHUSHUDQ�GDODP�

IHQRPHQD�UHVLVWHQVL�QRQ-VSHVLILN� 

5HVLVWHQVL� ILVLRORJLV�� SRSXODVL� VH�

UDQJJD� PXQJNLQ� WHUVHOHNVL� XQWXN� WHWDS�

KLGXS� WHUKDGDS� WHNDQDQ� LQVHNWLVLGD� WHU�

WHQWX� ROHK� PHNDQLVPH� ILVLRORJLV� \DQJ�

EHUEHGD� �HQ]LP� PHGHWRNVLILNDVL�� WLPEX�

QDQ� LQVHNWLVLGD� GDODP� OHPDN��� � 'DODP�

EHEHUDSD� FRQWRK� Q\DPXN� \DQJ� UHVLVWHQ�

GDSDW� PHQLQJNDW� DNLEDW� SHQJJXQDDQ� LQ�

VHNWLVLGD�� � 5HVLVWHQVL� VHMDWL� �WUXH� UH�

VLVWDQFH��PXQJNLQ�VSHVLILN�DWDX�PXQJNLQ�

FURVV� UHVLVWDQFH� WHUKDGDS� EDKDQ� NLPLD�

ODLQ�� � &URVV� UHVLVWDQFH� GLKDVLONDQ� ROHK�

LQVHNWLVLGD� \DQJ� WHUJRORQJ� GDODP� JURXS�

\DQJ�VDPD��PLVDOQ\D�GLHOGULQ�PHQ\HEDE�

NDQ� UHVLVWHQ� WHUKDGDS�K\GURFDUERQ� FKOR�

ULQDWHG��+&+��GDQ�VHEDOLNQ\D���3RSXODVL�

\DQJ� UHVLVWHQ� ''7� GDSDW� MXJD� PHQMDGL�

UHVLVWHQ� WHUKDGDS� DQDORJ�''7�� �7LSH� UH�

VLVWHQVL�LQL�DGDODK�UHYHUVLEOH��GDSDW�SXOLK�

VHSHUWL�VHPXOD��NHWLND�WHNDQDQ�LQVHNWLVLGD�

GLKLODQJNDQ�� WHWDSL� NHUHQWDQDQQ\D� MDUDQJ�

GDSDW� NHPEDOL� NH� QLODL� VHEHOXPQ\D� GDQ�

PHQXUXQ�NHPEDOL�GHQJDQ�FHSDW�PDQDNDOD�

SHQJJXQDDQ�LQVHNWLVLGD�GLPXODL�ODJL� 

5HVLVWHQVL� SHULODNX� �UHVLVWHQVL� EH�

KDYLRXULVWLF��� DGDODK� NHPDPSXDQ� SRSX�

ODVL� Q\DPXN� ODUL�PHQJKLQGDU� GDUL� HIHN�

LQVHNWLVLGD� NDUHQD� SHULODNX� DODPLDK� DWDX�

PRGLILNDVL�SHULODNX�PHUHND� �LQGXFHG�EH�

�� 
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KDYLRXU�� DNLEDW� LQVHNWLVLGD�� �+DO� LQL� GLO�

DNXNDQ� GHQJDQ� FDUD� PHQJKLQGDUL� GDUL�

SHUPXNDDQ�DWDX�XGDUD�\DQJ�PHQGDSDWNDQ�

SHUODNXDQ� LQVHNWLVLGD� DWDX� PHPSHUSHQ�

GHN�SHULRGH�NRQWDN� 

0HQXUXW� ODSRUDQ� :+2��� DGD� ��

PHNDQLVPH� GDVDU� \DQJ� EHUSHUDQ� GDODP�

SURVHV� WHUMDGLQ\D� UHVLVWHQVL�SHUXEDKDQ�

VWDWXV� NHUHQWDQDQ� VHUDQJJD� WHUKDGDS� LQ�

VHNWLVLGD��GLDQWDUDQ\D� 

3HQLQJNDWDQ� PHWDEROLVPH� WRNVLNDQ�

�LQVHNWLVLGD�� GDODP� WXEXK� VHUDQJJD�

GHQJDQ� HQ]LP� PL[HG� IXQFWLRQ� R[LGDVH��

KLGURODVH�� HVWHUDVH� GDQ� JOXWDWKLRQH-6-

WUDQVIHUDVH� 

3HUXEDKDQ� VHQVLWLILWDV� WHPSDW� VDVD�

UDQ� GDODP� WXEXK� VHUDQJJD�� \DQJ� EHUXSD�

LQVHQVLWLYLWDV� VDUDI� GDQ� LQVHQVLWLYLWDV� HQ�

]LP�DVHWLONKROLQHVWHUDVH��$&K(�� 

3HQXUXQDQ� SHQHWUDVL� WRNVLNDQ�

�LQVHNWLVLGD�� � NHDUDK� WHPSDW� DNWLI� �VDUDI�

GDQ�$&K(�� 

1LODL� UDVLR� UHVLVWHQVL� GDUL� KDVLO� XML�

ELRDVVD\� GHQJDQ� PHQJJXQDNDQ� LQVHN�

WLVLGD� F\SHUPHWKULQ� ����� PHQXQMXNDQ�

EDKZD� Q\DPXN� \DQJ� EHUDVDO� GDUL� NH�

OXUDKDQ� FLPDKL� \DQJ� PHPLOLNL� QLODL�

WHUWLQJJL��PHVNLSXQ�PDVLK�EHUVLIDW�UHQWDQ�

WHUKDGDS�F\SHUPHWKULQ��QLODL�55�����������

1LODL�55��� LQL� EHUEHGD� GHQJDQ� KDVLO� XML�

VXVFHSWLELOLW\� \DQJ� PHQXQMXNDQ� DGDQ\D�

UHVLVWHQVL� Q\DPXN� XML� \DQJ� EHUDVDO� GDUL�

GDHUDK�HQGHPLV�GL�NRWD�&LPDKL�� �+DO� LQL�

ELVD� VDMD� WHUMDGL� NDUHQD� EHEHUDSD� IDNWRU�

GLDQWDUDQ\D� GDUL� NRQGLVL� Q\DPXN� XML�

PDXSXQ�Q\DPXN�FRQWURO�\DQJ�GLJXQDNDQ�

SDGD�VDDW�SHQHOLWLDQ��� 

.(6,038/$1�'$1�6$5$1 

1\DPXN�$HGHV�DHJ\SWL�\DQJ�EHUDVDO�GDUL�

.HOXDUDKDQ� HQGHPLV� GL�.RWD�&LPDKL� UH�

VLWHQ� WHUKDGDS� &\SHUPHWKULQ� ����� GDQ�

������ 

 

8&$3$1�7(5,0$�.$6,+ 

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ�

NHSDGD� (QGDQJ� 3XML� $VWXWL�� 6.0��0�6L�

DWDV� EDQWXDQQ\D� GDODP� SURVHV� DQDOLVLV�

GDWD�� 

'$)7$5�3867$.$ 

�� .QREOHU� 6�/��� 6WDQOH\� 0�� /�� 0DUMDQ� 1��

GDQ�7RP�%��7KH�5HVLVWDQFH�3KHQRPHQRQ�

LQ�0LFUREHV� DQG� ,QIHFWLRXV�'LVHDVH�9HF�

WRUV�� 7KH� 1DWLRQDO� $FDGHPLHV� 3UHVV��

:DVKLQJWRQ������� 

�� :+2��,QVWUXFWLRQ�IRU�GHWHUPLQLQJ�WKHVXV�

FHSWLELOLW\� RU� UHVLVWDQFH� RI� DGXOW�PRVTXL�

WRHV�WR�RUJDQRFKORULQH�RUDJDQRSKRVSKDWH�

DQG� FDUEDPDWH� LQVHFWLFLGHV�� 'LDJQRVWLF�

WHVW�:+2�9%&�������������� 

�� 6LJLW�6�+�� GDQ� +DGL�8�.��� +DPD� 3HP�

XNLPDQ� ,QGRQHVLD� �3HQJHQDODQ�%LRORJL�

GDQ�3HQJHQGDOLDQ��� �8QLW�.DMLDQ�3HQJHQ�

GDOLDQ� +DPD� 3HPXNLPDQ�� � )DNXOWDV�

.HGRNWHUDQ� +HZDQ�� ,QVWLWXW� 3HUWDQLDQ�

%RJRU������� 

�� :+2�� � 3HVWLFLGHV� DQG� 7KHLU� $SOLFDWLRQ��

)RU� WKH� &RQWURO� RI� 9HFWRUV� DQG� 3HVWV� RI�

3XEOLF� +HDOWK� ,PSRUWDQFH�� � :+2�&'6�

17'�:+23(6�*&'33�������������� 

�� :DK\XGLQ��'LQGLQ���8ML�.HUHQWDQDQ�1\D�

PXN�9HNWRU�$HGHV� DHJ\SWL� 7HUKDGDS� ,Q�

VHNWLVLGD�\DQJ�'LJXQDNDQ�'DODP�3URJUDP�

3HQJHQGDOLDQ� 'HPDP� %HUGDUDK� 'HQJXH�

�'%'�� GL� .RWD� &LPDKL� 3URYLQVL� -DZD�

%DUDW������� 

�� *DQGDKXVDGD��� ,ODKXGH�� 6��3ULEDGL�� :���

3DUDVLWRORJL� .HGRNWHUDQ� (G�� ,,,�� %DODL�

3HQHUELW�).��8,��-DNDUWD������� 

�� 5DKDUGMR�� *HPERQJ��� 5HVLVWDQFH� 6WDWXV�

DQG� 0HFKDQLVP� RI� DHGHV� DHJ\SWL�

�'LSWHUD�� &XOLFFLGDH�� IURP� VHYHUDO� &LWLHV�

LQ� ,QGRQHVLD� WR� 3\UHWKURLG� ,QVHFWLFLGHV���

6FKRRO� RI� /LIH� 6FLHQFH� DQG� 7HFKQRORJ\�

,7%������� 

�� :+2� GDQ� 'HSDUWHPHQ� .HVHKDWDQ� 5,��

3HQFHJDKDQ�GDQ�3HQDQJJXODQJDQ�3HQ\D�

�� 

$VSLUDWRU�9RO����1R����7DKXQ���������-�� 



 

 

NLW� 'HPDP� 'HQJXH� GDQ� 'HPDP�

%HUGDUDK� 'HQJXH�� -DNDUWD�� 'HSNHV�

5,������� 

 

�� -RKQVRQ�� 3�:��&KHPLFDO� 5HVLVWDQFH� ,Q�

/LYH� VWRFN�� (OL]DEHWK�0F� $UWKXU� $JUL�

FXOWXUDO�,QVWLWXWH��&DPGHQ�16:�������� 

��� :+2��([SHUW�&RPLWWHH�RQ�9HFWRU�%LRO�

RJ\� DQG� FRQWURO�� 9HFWRU� 5HVLVWDQFH� WR�

3HVWLFLGH�� �:+2�7HFKQLFDO�5HSRUW� 6H�

ULHV� �� 1R�� ����� :+2�� *HQHYD�� ��S��

����� 

��� +HUDWK�� 3�� � ,QVHFWLFLGHV� 5HVLVWDQFH� LQ�

'LVHDVH�YHFWRUD�DQG�LWV�3UDFWLFDO� ,PSOL�

FDWLRQ��:+2��*HQHYD�������� 

��� :+2���0DQXDO�RQ�3UDFWLFDO�(QWRPROR�

J\� LQ� 0DODULD� 3DUW� ,,�� 0HWKRGV� DQG�

7HFKQLTXHV��:+2��*HQHYD������� 

��� :+2�� � ([SHUW� &RPPLWHH� RQ� 9HFWRU�

%LRORJ\� DQG� &RQWURO�� 5HVLVWDQFH� RI�

9HFWRUV� RI� 'LVHDVHV� WR� 3HVWLFLGHV���

:+2� 7HFKQLNDO� 5HSRUW� 6HULHV�� 1R��

�����:+2��*HQHYD���S������� 

� 

 

�� 
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