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$� -HQLV�GDQ�3HQGHNDWDQ�3HQHOLWLDQ�

-HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQHOLWLDQ� ODSDQJDQ� �ILHOG�

UHVHDUFK��\DLWX�VXDWX�SHQHOLWLDQ�\DQJ�GLODNXNDQ�GHQJDQ�FDUD�PHQHOLWL�ODQJVXQJ�NH�

ORNDVL� SHQHOLWLDQ� XQWXN� PHQGDSDWNDQ� GDWD�GDWD� \DQJ� � GLSHUOXNDQ�� ,QIRUPDVL�

GLNXPSXONDQ�GDUL�UHVSRQGHQ�GHQJDQ�PHQJJXQDNDQ�NXHVLRQHU��

3HQHOLWLDQ�LQL�EHUVLIDW�NXDQWLWDWLI�GHQJDQ�PHQ\HEDUNDQ�NXHVLRQHU��DQJNHW��

NHSDGD� GRVHQ� 67,$� $PXQWDL� \DQJ� PHQMDGL� UHVSRQGHQ� GDODP� SHQHOLWLDQ� LQL��

.XDQWLWDWLI�DGDODK�PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�SHQ\DMLDQ�KDVLO�SHQHOLWLDQ�EHUXSD�

DQJND�DQJND�GDQ�DQDOLVLV�PHQJJXQDNDQ�VWDWLVWLN��

3HQGHNDWDQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�

NXDQWLWDWLI�GDQ�NDXVDO��'LVHEXW�NDXVDO�NDUHQD�SHQHOLWLDQ�LQL�PHQJDQDOLVD�KXEXQJDQ�

\DQJ�EHUVLIDW�VHEDE�DNLEDW��VHKLQJJD�GDSDW�GLNHWDKXL�PDQD�\DQJ�PHQMDGL�YDULDEHO�

LQGHSHQGHQ�GDQ�PDQD�\DQJ�PHQMDGL�YDULDEHO�GHSHQGHQ��

9DULDEHO� \DQJ� PHPSHQJDUXKL� GLVHEXW� YDULDEHO� LQGHSHQGHQ�� VHGDQJNDQ�

YDULDEHO� \DQJ� WHUSHQJDUXK� ROHK� SHUXEDKDQ� YDULDEHO� LQGHSHQGHQ� GLVHEXW� VHEDJDL�

YDULDEHO� GHSHQGHQ�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� NXDQWLWDWLI� XQWXN�

PHQHQWXNDQ�SHQJDUXK�YDULDEHO�LQGHSHQGHQ�WHUKDGDS�YDULDEHO�GHSHQGHQ��
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%� /RNDVL�3HQHOLWLDQ�

3HQHOLWLDQ� LQL� GLODNXNDQ� SDGD� NDPSXV� 67,$�$PXQWDL� \DQJ EHUDODPDW� GL�

6XQJDL�.DULDV��$PXQWDL�7HQJDK��.DEXSDWHQ�+XOX�6XQJDL�8WDUD��/RNDVL� WHUVHEXW�

GLSLOLK� NDUHQD� SHQXOLV� EHUWXMXDQ� XQWXN� PHQJHWDKXL� DSDNDK� NRPSHQVDVL�

EHUSHQJDUXK�WHUKDGDS�NLQHUMD�GRVHQ�GL�67,$�$PXQWDL��

'L� NDPSXV�67,$�$PXQWDL� IRUPDVL� SHQJDMDU� VHEDJLDQ� EXNDQ� GRVHQ� WHWDS�

�1,'1��DNDQ�WHWDSL�GRVHQ�WLGDN�WHWDS��1,'.�1831��GHQJDQ����RUDQJ�GRVHQ�WHWDS�

GDQ� ��� GRVHQ� WLGDN� WHWDS�� 6LVWHP� SHQJJDMLDQ� GRVHQ� �EDLN� GRVHQ� WHWDS� PDXSXQ�

WLGDN� WHWDS�� \DLWX� GHQJDQ� VLVWHP� SHQJJDMLDQ� PDQGLUL� �GLEDZDK� \D\DVDQ�� \DQJ�

KDQ\D�PHQJDQGDONDQ�633� �6XPEDQJDQ�3HPELQDDQ�3HQGLGLNDQ��GDUL�PDKDVLVZD��

6LVWHP� SHQJJDMLDQ� PDQGLUL� LQLODK� \DQJ� GDSDW� PHPSHQJDUXKL� NLQHUMD� GRVHQ��

'LPDQD�JDML�GLED\DU�GDODP���PLQJJX�VHNDOL��'DQ�GDODP�VHWDKXQ�JDML�GLED\DUNDQ�

KDQ\D� �� NDOL� GDQ� �� NDOL� YDNDVL� ILQDO� WHVW�� 'DODP� VLWXDVL� VHSHUWL� LQL� GDSDW�

PHQ\HEDENDQ�NHLQJLQDQ�XQWXN�PHQFDUL�NRPSHQVDVL�ODLQ�GL�OXDU�JDML��.RPSHQVDVL�

GDODP� KDO� LQL� PHQMDGL� SHQJDUXK� \DQJ� VDQJDW� VHQVLWLI� WHUKDGDS� NLQHUMD� NDUHQD�

NRPSHQVDVL� PHUXSDNDQ� VXPEHU� SHQJKDVLODQ� EDJL� PHUHND� GDQ� NHOXDUJDQ\D��

.RPSHQVDVL� MXJD� PHQMDGL� JDPEDUDQ� VWDWXV� VRVLDO� VHRUDQJ� GRVHQ�� 3HPEHULDQ�

NRPSHQVDVL� \DQJ� OD\DN� DNDQ� PHQHQWXNDQ� DSDNDK� GRVHQ� WHUVHEXW� DNDQ� WHWDS�

EHUWDKDQ� NHUMD� DWDX� PHQFDUL� SHNHUMDDQ� GLODLQ� JXQD� PHQDPEDK� SHQJKDVLODQ��

3HPEHULDQ� NRPSHQVDVL� GLEHULNDQ� DJDU� GRVHQ� GDSDW� EHNHUMD� VHFDUD� PDNVLPDO�

VHKLQJJD�PHQJKDVLONDQ�NLQHUMD�\DQJ�RSWLPDO���
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$ODVDQ� SHQXOLV� PHQJDPELO� REMHN� SHQHOLWLDQ� GL� 6HNRODK� 7LQJJL� ,OPX�

$GPLQLVWUDVL� $PXQWDL� DGDODK� NDUHQD� 67,$� $PXQWDL� LQL� DGDODK� /HPEDJD�

3HQGLGLNDQ� EHUVWDWXV� XPXP� WHUWXD� VHEDQXD� �� \DQJ�PDQD� 67,$� LQL� EHUORNDVL� GL�

.DEXSDWHQ� +XOX� 6XQJDL� 8WDUD�� .DEXSDWHQ� +XOX� 6XQJDL� 8WDUD� GLNDWHJRULNDQ�

GHQJDQ� NDEXSDWHQ� WHUWLQJJDO�� VHKLQJJD� $3%'� Q\D� FHQGHUXQJ� NHFLO� \DQJ�

PHQ\HEDENDQ�EDQWXDQ�3HPHULQWDK�'DHUDK�VXOLW�GLKDUDSNDQ�DSDODJL�\DQJ�EHUVLIDW�

UXWLQLWDV�� 'L� 67,$� $PXQWDL� VHEDJLDQ� EHVDU� GRVHQ� EXNDQ� GRVHQ� 316� \DQJ�

PHQHULPD� NRPSHQVDVL� GDUL� NHJLDWDQ� DNDGHPLV�� 0HQXUXW� ZDZDQFDUD� GHQJDQ�

EHEHUDSD� GRVHQ�� XQWXN� SHPHQXKDQ� NHEXWXKDQ� GLUL� GDQ� NHOXDUJD� PHQJKDUXVNDQ�

PHUHND� XQWXN� PHQFDUL� SHNHUMDDQ� VDPSLQJDQ� VHKLQJJD� 7ULGKDUPD� WHUJDQJJX�

NDUHQD�WLGDN�IRNXV���

+DO� \DQJ� XQLN� GDUL� 67,$� $PXQWDL� LQL� VHKLQJJD� SHQXOLV� WHUWDULN� XQWXN�

PHQHOLWL� DGDODK� VLVWHP� SHQJJDMLDQQ\D�� 6LVWHP� SHQJJDMLDQ� GL� 67,$�$PXQWDL� LQL�

EXNDQ�VLVWHP�\DQJ�VHWLDS���EXODQ�JDMLDQ��QDPXQ�JDML�GLED\DUNDQ�GDODP���PLQJJX�

VHNDOL�GDQ�GDODP�VHWDKXQ�JDML�GLED\DUNDQ�KDQ\D���NDOL�GDQ���NDOL�YDNDVL�ILQDO�WHVW��

'DODP� VLWXDVL� VHSHUWL� LQLODK� \DQJ� GDSDW�PHQ\HEDENDQ� NHLQJLQDQ� XQWXN�PHQFDUL�

NRPSHQVDVL�ODLQ�GL�OXDU�JDML���

7HUNDLW� IHQRPHQD� SHUPDVDODKDQ� GL� DWDV�� PDND� SHQXOLV� WHUWDULN� XQWXN�

PHQJDQJNDW�SHUPDVDODKDQ�NRPSHQVDVL�\DQJ�EHUORNDVL�GL�67,$�$PXQWDL��
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&� 6XEMHN�GDQ�2EMHN�3HQHOLWLDQ

6XEMHN� SHQHOLWLDQ� DGDODK� RUDQJ�� WHPSDW�� DWDX� EHQGD� \DQJ� GLDPDWL� GDODP�

UDQJND� SHPEXPEXWDQ� VHEDJDL� VDVDUDQ� �.DPXV� %HVDU� %DKDVD� ,QGRQHVLD�� �������

$GDSXQ�VXE\HN��SHQHOLWLDQ�GDODP�WXOLVDQ��LQL�DGDODK�SDUD�UHVSRQGHQ�DWDX�GRVHQ�GL�

NDPSXV�67,$�$PXQWDL�\DQJ�EHUMXPODK����RUDQJ�GHQJDQ�GRVHQ�1,'1�EHUMXPODK�

���RUDQJ�GDQ�GRVHQ�1,'.����RUDQJ���

2EMHN� SHQHOLWLDQ� DGDODK� � KDO� \DQJ� PHQMDGL� VDVDUDQ� SHQHOLWLDQ� �.DPXV�

%HVDU� %DKDVD� ,QGRQHUVLD�� ������� $GDSXQ� � 2EMHN� SHQHOLWLDQ� GDODP� WXOLVDQ� LQL�

DGDODK�NLQHUMD�GRVHQ�6HNRODK�7LQJJL�,OPX�$GPLQLVWUDVL��67,$��$PXQWDL��

'� 3RSXODVL�GDQ�6DPSHO�

3RSXODVL�DGDODK�ZLOD\DK�JHQHUDOLVDVL�\DQJ�WHUGLUL�GDUL���REMHN�VXEMHN�\DQJ�

PHPSXQ\DL�NXDOLWDV�GDQ�NDUDNWHULVWLN�WHUWHQWX�\DQJ�GLWHWDSNDQ�ROHK�SHQHOLWL�XQWXN�

GLSHODMDUL�GDQ�NHPXGLDQ�GLWDULN�NHVLPSXODQQ\D���6XJL\RQR��������KOP������

3RSXODVL� GDUL� SHQHOLWLDQ� DGDODK�GRVHQ�67,$�$PXQWDL� \DQJ�EHUMXPODK����

RUDQJ��GHQJDQ�GRVHQ�1,'1�EHUMXPODK����RUDQJ�GDQ�GRVHQ�1,'.����RUDQJ��'DWD�

MXPODK�GRVHQ��GLSHUROHK�GDUL�GDWD�GRNXPHQWDVL��

6DPSHO� DGDODK� EDJLDQ� GDUL� MXPODK� GDQ� NDUDNWHULVWLN� \DQJ� GLPLOLNL� ROHK�

SRSXODVL� WHUVHEXW�� 3HQJDPELODQ� VDPSHO� GDODP� SHQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ� WHNQLN� 6DPSOLQJ� -HQXK� 6DPSOLQJ� -HQXK� LDODK� VHQVXV�� GLPDQD�

VHPXD� DQJJRWD� SRSXODVL� GLMDGLNDQ� VDPSHO� �6XJL\RQR�� ������ KOP�� ����� $GDSXQ�
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\DQJ�PHQMDGL�VDPSHO�GDODP�SHQHOLWLDQ� LQL�DGDODK�GRVHQ�1,'1�GDQ�GRVHQ�1,'.�

\DQJ�EHUMXPODK�����GL�NDPSXV�67,$���

(� 'DWD�GDQ�6XPEHU�'DWD�

'DWD� DGDODK� EDKDQ� PHQWDK� \DQJ� SHUOX� GLRODK� VHKLQJJD� PHQJKDVLONDQ�

LQIRUPDVL�DWDX�NHWHUDQJDQ��EDLN�NXDOLWDWLI� DWDXSXQ�NXDQWLWDWLI� \DQJ�PHQXQMXNNDQ�

IDNWD� �6LUHJDU�� ������ KOP�� ����� $GDSXQ� GDWD� \DQJ� SHQXOLV� NXPSXONDQ� GDODP�

SHQHOLWLDQ�LQL�\DLWX���KDVLO�MDZDEDQ�NXHVLRQHU�ROHK�UHVSRQGHQ�

8QWXN�PHPSHUROHK�GDWD�GDWD� \DQJ�GLSHUOXNDQ�GDODP�SHQHOLWLDQ� LQL�PDND�

\DQJ�PHQMDGL� VXPEHU� GDWD� GDODP� SHQHOLWLDQ� LQL� DGDODK� UHVSRQGHQ� GDQ� LQIRUPDQ��

\DLWX�RUDQJ�\DQJ�GLWHOLWL�DWDX�RUDQJ�\DQJ�GDSDW�PHPEHULNDQ�LQIRUPDVL��5HVSRQGHQ�

GDODP� SHQHOLWLDQ� LQL� DGDODK� GRVHQ� \DQJ� EHNHUMD� GL� NDPSXV� 67,$� $PXQWDL��

,QIRUPDQ�GDODP�SHQHOLWLDQ�MXJD�GRVHQ�\DQJ�GDSDW�PHPEHULNDQ�GDWD��LQIRUPDVL�GDQ�

NHWHUDQJDQ�NHWHUDQJDQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHQHOLWLDQ���

)� 0HWRGH�3HQJXPSXODQ�'DWD�

0HWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLSHUJXQDNDQ� GDODP� SHQHOLWLDQ� PHODOXL�

NXHVLRQHU�� \DLWX�SHQ\HEDUDQ�DQJNHW�\DQJ�EHULVL�SHUWDQ\DDQ�PHQ\DQJNXW�PDVDODK�

\DQJ� GLWHOLWL� GDQ� GRNXPHQWDVL� XQWXN� SHQJXPSXODQ� GDWD� ODLQQ\D�� .XHVLRQHU�

PHUXSDNDQ� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ� GHQJDQ� FDUD� PHPEHUL�
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VHSHUDQJNDW�SHUWDQ\DDQ�GDQ�SHUQ\DWDDQ� WHUWXOLV�NHSDGD� UHVSRQGHQ�XQWXN�GLMDZDE�

�6XJL\RQR��������KOP�������

*� 9DULDEHO�3HQHOLWLDQ�

9DULDEHO� SHQHOLWLDQ� DGDODK� VHJDOD� VHVXDWX� \DQJ� EHUEHQWXN� DSD� VDMD� \DQJ�

GLWHWDSNDQ�ROHK�SHQHOLWL�XQWXN�GLSHODMDUL�VHKLQJJD�GLSHUROHK�LQIRUPDVL�WHQWDQJ�KDO�

WHUVHEXW� NHPXGLDQ� GLWDULN� NHVLPSXODQQ\D� �6XJL\RQR�� ������ KOP�� ����� 'DODP�

SHQHOWLDQ�LQL�WHUGLUL�GDUL�YDULDEHO�YDULDEHO�EHULNXW���

�� 9DULDEHO�%HEDV��,QGHSHQGHQW�9DULDEOH�

9DULDEHO� EHEDV� DGDODK� PHUXSDNDQ� YDULDEHO� \DQJ�PHPSHQJDUXKL� DWDX�

\DQJ�PHQMDGL�VHEDE�SHUXEDKDQQ\D�DWDX�WLLPEXOQ\D�YDULDEHO�GHSHQGHQ��

�6XJL\RQR��������KOP�������9DULDEHO�EHEDV�GDODP�SHQHOLWLDQ�LQL�DGDODK�

YDULDEHO� .RPSHQVDVL� �� .RPSHQVDVL� ILQDQVLDO� GDQ� NRPSHQVDVL�

QRQILQDQVLDO��

�� 9DULDEHO�7HULNDW��'HSHQGHQW�9DULDEOH�

9DULDEHO� WHULNDW� PHUXSDNDQ� YDULDEHO� \DQJ� GLSHQJDUXKL� DWDX� \DQJ�

PHQMDGL�DNLEDW��NDUHQD�DGDQ\D�YDULDEHO�EHEDV��9DULDEHO� WHULNDW�GDODP�

SHQHOLWLDQ�LQL�DGDODK�YDULDEHO�.LQHUMD���

+� 6NDOD�3HQJXNXUDQ�9DULDEHO�

6NDOD�SHQJXNXUDQ�LDODK�NHVHSDNDWDQ�\DQJ�GLJXQDNDQ�VHEDJDL�DFXDQ�XQWXN�

PHQHQWXNDQ�SDQMDQJ�SHQGHNQ\D�LQWHUYDO�\DQJ�DGD�GDODP�DODW�XNXU��VHKLQJJD�DODW�
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XNXU� WHUVHEXW� ELOD� GLJXQDNDQ� GDODP� SHQJXNXUDQ� DNDQ� PHQJKDVLONDQ� GDWD�

NXDQWLWDWLI��6XJL\RQR��������KOP��������

3HQJXNXUDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� 6NDOD� /LNHUW��

6NDOD� OLNHUW�GLJXQDNDQ�XQWXN�PHQJXNXU� VLNDS��SHQGDSDW��GDQ�SHUVHSVL� VHVHRUDQJ�

DWDX� VHNHORPSRN� RUDQJ� WHQWDQJ� IHQRPHQD� VRVLDO�� 'HQJDQ� VNDOD� OLNHUW�� PDND�

YDULDEHO� \DQJ� DNDQ� GLXNXU� GLMDEDUNDQ� PHQMDGL� LQGLNDWRU� YDULDEHO�� .HPXGLDQ�

LQGLNDWRU� WHUVHEXW� GLMDGLNDQ� VHEDJDL� WLWLN� WRODN� XQWXN� PHQ\XVXQ� LWHP�LWHP�

LQVWUXPHQ�\DQJ�GDSDW�EHUXSD�SHUQ\DWDDQ� DWDX�SHUWDQ\DDQ� �6XJL\RQR��������KOP��

����

-DZDEDQ� VHWLDS� LWHP� LQVWUXPHQ� \DQJ� PHQJJXQDNDQ� VNDOD� OLNHUW�

PHPSXQ\DL�JUDGDVL�GDUL�VDQJDW�SRVLWLI�VDPSDL�VDQJDW�QHJDWLI��\DQJ�GDSDW�EHUXSD�

NDWD�NDWD�DQWDUD�ODLQ���

�� 6HODOX��6/��GLEHUL�VNRU�� � � ��

�� 6HULQJ��65��GLEHUL�VNRU� � � ��

�� .DGDQJ�NDGDQJ��..��GLEHUL�VNRU� � ��

�� +DPSLU�WLGDN�SHUQDK��+73��GLEHUL�VNRU� ��

�� 7LGDN�SHUQDK��73��GLEHUL�VNRU�� � ��

,� ,QVWUXPHQ�3HQJXPSXODQ�'DWD��

,QWUXPHQ� SHQHOLWLDQ� DGDODK� VXDWX� DODW� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

PHPSHUROHK��PHQJRODK� GDQ�PHQJLQWHUSUHVWDVLNDQ� LQIRUPDVL� \DQJ� GLSHUROHK� GDUL�
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SDUD� UHVSRQGHQ� \DQJ� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� SROD� XNXU� \DQJ� VDPD�

�6LUHJDU��������KOP�������$GDSDXQ�DODW�\DQJ�GLJXQDNDQ�XQWXN�PHQJXPSXONDQ�GDWD�

GDODP� SHQHOLWLDQ� LQL� DGDODK� NXHVLRQHU�� 9DULDEHO�YDULDEHO� \DQJ� EHUKXEXQJDQ�

GHQJDQ�NRPSHQVDVL�WHUKDGDS�NLQHUMD�GRVHQ�DGDODK���

7DEHO�����,QVWUXPHQ�SHQJXPSXODQ�GDWD��

9DULDEHO�
6XE�

9DULDEHO�
,QGLNDWRU� 6XE�,QGLNDWRU� 7HRUL�

� *DML � .HWHSDWDQ� ZDNWX�
SHPEHULDQ�JDML�

� 6HVXDL� GHQJDQ�
NLQHUMD� \DQJ�
GLEHULNDQ

.RPSHQVDVL�
)LQDQVLDO�
�;���

� ,QVHQWLI � ,QVHQWLI� WUDQVSRUW�
SHODWLKDQ��
ELPELQJDQ�
PDKDVLVZD�

� 9DNDVL�ILQDO�WHVW

6LPRPDUD�
�������

.RPSHQVDVL�
�;��

� 7XQMDQJDQ � 7XQMDQJDQ� KDUL�
UD\D�

� 7XQMDQJDQ�
IXQJVLRQDO�

� 7XQMDQJDQ�
VWUXNWXUDO

� 3HQJKDUJDDQ � 3HQJKDUJDDQ� DWDV�
NLQHUMD�\DQJ�EDLN

.RPSHQVDVL�
1RQILQDQVLDO�

�;���

� )DVLOLWDV� � )DVLOLWDV� \DQJ�
PHPDGDL��

� $VXUDQVL�
NHVHKDWDQ

<DQL�
�������

� 3URPRVL� � 3URPRVL� MDEDWDQ�
DWDV� NLQHUMD� \DQJ�
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EDLN

.LQHUMD��<�
.LQHUMD�

'RVHQ��<��

� 3HQGLGLNDQ� � 0HPELPELQJ�
VHPLQDU�� ..1��
3./�

� 0HPELPELQJ�GDQ�
LNXW�PHPELPELQJ�
GDODP�
PHQJKDVLODNDQ��
GLVHWDVL�� WHVLV��
VNULSVL� GDQ�
ODSRUDQ� DNKLU�
VWXGL�

� 0HQMDGL� SHQJXML�
SDGD� XMLDQ� DNKLU�
VNULSVL�

� 0HPELQD�
NHJLDWDQ�
PDKDVLVZD�

� 0HQGXGXNL�
MDEDWDQ� SLPSLQDQ�
GL� SHUJXUXDQ�
WLQJJL

� 3HQHOLWLDQ� � 0HQJKDVLONDQ�
NDU\D�LOPLDK�

� 0HQHUMHPDKNDQ� ��
PHQ\DGXU� EXNX�
LOPLDK�

.HPULVWHN
GLNWL�
WHQWDQJ�
SHUJXUXDQ�
WLQJJL� �88�
1R����
7DKXQ�
����� SDVDO�
��D\DW����

� 3HQJDEGLDQ�
NHSDGD�
PV\DUDNDW�

� 0HODNVDQDNDQ��
SHQJHPEDQJDQ�
KDVLO� SHQGLGLNDQ�
GDQ�SHQHOLWLDQ�

� 0HPEHULNDQ�
ODWLKDQ��
SHQ\XOXKDQ��
FHUDPDK� NHSDGD�
PDV\DUDNDW�

� 3HOD\DQDQ�NHSDGD�
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PDV\DUDNDW�NHJLW
DQ� ODLQ� \DQJ�
PHQXQMDQJ�
SHODNVDQDDQ�
WXJDV� XPXP�
SHPHULQWDK� GDQ�
SHPEDQJXQDQ�

� 0HQXOLV� NDU\D�
SHQJDEGLDQ�

� 3HQXQMDQJ� � 0HQMDGL� DQJJRWD�
GDODP� VXDWX�
SDQLWLD�%DGDQ�
SDGD� SHUJXUXDQ�
WLQJJL�� OHPEDJD�
SHPHULQWDK�

� 0HQMDGL� DQJJRWD�
RUJDQLVDVL� SURIHVL�
GRVHQ�

� 0HZDNLOL�
SHUJXUXDQ� WLQJJL��
OHPEDJD�
SHPHULQWDK�

� %HUSHUDQ� DNWLI�
GDODP� SHUWHPXDQ�
LOPLDK��

6XPEHU� ,QGLNDWRU� .LQHUMD� 'RVHQ� �� KWWSV���OOGLNWL��ULVWHNGLNWL�JR�LG�ZS�

FRQWHQW�XSORDGV���������%.'�/.'�3(/$7,+$1������������SGI

-� 7HNQLN�$QDOLVLV�'DWD�

7HNQLN� DQDOLVLV� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

PHQJJXQDNDQ�UHJUHVL�OLQHDU�EHUJDQGD��0XOWLSOH�5HJUHVVLRQV�$QDO\VLV���)XQJVL�

GDUL� DQDOLVLV� UHJUHVL� OLQHDU� EHUJDQGD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�

GLJDPEDUNDQ�VHEDJDL�EHULNXW���

� 'LPDQD���

� <� �  �.LQHUMD�GRVHQ�
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� D� �  �.RQVWDQWD�

� ;�� �  �.RPSHQVDVL�ILQDQVLDO�

� ;�� �  �.RPSHQVDVL�QRQILQDQVLDO�

� E�E�� �  �.RHILVLHQ�5HJUHVL�YDULDEOH�NRPSHQVDVL�

� H� �  �(UURU�

�� 8ML�9DOLGLWDV�GDQ�5HDOLELOLWDV

D� 8ML�9DOLGLWDV�

9DOLGLWDV� DGDODK� � PHQXQMXNNDQ� VHMDXK� PDQD� VXDWX� DODW� XNXU�

PDPSX�PHQJXNXU�DSD�\DQJ�LQJLQ�GLXNXU��6LUHJDU��������KOP������

3HQJXMLDQ� YDOLGLWDV� EXWLU� GLJXQDNDQ� DQDOLVLV� LWHP�� \DLWX�

PHQJNROHUDVLNDQ�VNRU�WLDS�EXWLU�GHQJDQ�VNRU�WRWDO�\DQJ�PHUXSDNDQ�MXPODK�

WLDS� VNRU� EXWLU�� 0HQXUXW� 0DVUXQ� GDODP� �6XJL\RQR�� ������ KOP�� �����

PHQ\DWDNDQ�LWHP�\DQJ�PHPSXQ\DL�NROHUDVL�SRVLWLI�GHQJDQ�NULWHULXP��VNRU�

WRWDO�� VHUWD� NROHUDVL� \DQJ� WLQJJL�� PHQXQMXNNDQ� EDKZD� LWHP� WHUVHEXW�

PHPSXQ\DL� YDOLGLWDV� \DQJ� WLQJJL� SXOD�� %LDVDQ\D� V\DUDW� PLQLPXP� XQWXN�

GLDQJJDS�PHPHQXKL�V\DUDW�DGDODK�U������

E� 8ML�5HOLDELOLWDV�

5HDELOLWDV�DGDODK�XQWXN�PHQJHWDKXL�VHMDXK�PDQD�KDVLO�SHQJXNXUDQ�

WHWDS�NRQVLVWHQ��GLODNXNDQ�SHQJXNXUDQ�GXD�NDOL�DWDX�OHELK�WHUKDGDS�JHMDOD�



���

\DQJ�VDPD�GHQJDQ�PHQJJXQDNDQ�DODW�SHQJXNXU�\DQJ�VDPD�SXOD��6LUHJDU��

������KOP��������

8QWXN�PHQJXML� WLQJNDW� UHOLDELOLWDV� LQVWUXPHQW�GDODP�SHQHOLWLDQ� LQL�

PHODOXL� XML� LQWHUQDO� FRQVLVWHQF\� GHQJDQ� PHQJJXQDNDQ� WHNQLN� NRHILVLHQ�

UHOLDELOLWDV� �$OSKD� &URQEDFK��� .ULWHULD� VXDWX� LQVWUXPHQ� SHQHOLWLDQ�

GLNDWDNDQ�UHOLDEOH�GHQJDQ�PHQJJXQDNDQ�WHNQLN�LQL�ELOD�NRHILVLHQ�UHDELOLWDV�

�U����!������6LUHJDU��������KOP������

�� 8ML�$VXPVL�.ODVLN�

'LSHUOXNDQQ\D� VXDWX� XML� DVXPVL� NODVLN� VHEDJDL� SHUV\DUDWDQ� DQDOLVLV�

UHJUHVL�EHUJDQGD��9DULDEOH�YDULDEHO�WHUVHEXW�KDUXVODK�PHPHQXKL�V\DUDW�V\DUDW�

VHEDJDL�EHULNXW��

E� 8ML�1RUPDOLWDV�

8ML� QRUPDOLWDV� GLODNXNDQ� XQWXN� PHQJHWDKXL� DSDNDK� GDODP�

VHEXDK�PRGHO�UHJUHVL��YDULDEOH�LQGHSHQGHQ�DWDX�NHGXDQ\D�PHPSXQ\DL�

GLVWULEXVL�QRUPDO�DWDX�WLGDN���*KR]DOL��������KOP��������

'HWHNVL�QRUPDOLWDV�GLODNXNDQ�GHQJDQ�PHOLKDW�SHQ\HEDUDQ�GDWD�

�WLWLN�� SDGD� VXPEX� GLDJRQDO� GDUL� JUDILN� GDSDW� PHQJJXQDNDQ� XML�

KLVWRJUDP� PDXSXQ� XML� 3� SORW�� 'DVDU� SHQJDPELODQ� NHSXWXVDQ� \DQJ�

GLJXQDNDQ��



���

�� -LND�GDWD�PHQ\HEDU�GLVHNLWDU�JDULV�GLDJRQDO�GDQ�PHQJLNXWL�DUDK�

JDULV� GLDJRQDO�� PDND� PRGHO� UHJUHVL� PHPHQXKL� DVXPVL�

QRUPDOLWDV��

�� -LND� GDWD� PHQ\HEDU� MDXK� GDUL� JDULV� GLDJRQDO�� PDND� PRGHO�

UHJUHVL�WLGDN�PHPHQXKL�DVXPVL�QRUPDOLWDV��

6HODLQ� LWX�� SHQJXMLDQ� WHUKDGDS� QRUPDOLWDV� GDWD� MXJD� GDSDW�

GLODNXNDQ�PHQJJXQDNDQ� XML�2QH�6DPSOH�.ROPRJRURY�6PLUQRY� �.�6��

GHQJDQ� WDUDI� VLJQLILNDQVL� ������ 6XDWX� GDWD� GLQ\DWDNDQ� EHUGLVWULEXVL�

QRUPDO�MLND�VLJQLILNDQVL�OHELK�EHVDU�GDUL����DWDX��������

F� 8ML�0XOWLNROLQLHULWDV�

8ML�0XOWLNROLQLHULWDV�GLJXQDNDQ�XQWXN�PHQJHWDKXL�DGD�WLGDNQ\D�

NROHUDVL� DQWDUD� YDULDEOH� LQGHSHQGHQ�� -LND� WHUMDGL� NROHUDVL� PDND�

WHUGDSDW� SUREOHP� 0XOWLNROLQLHULWDV�� 8QWXN� PHQJHWDKXL� DGD� WLGDNQ\D�

0XOWLNROLQLHULWDV� DQWDU� YDULDEOH� GDSDW� GLOLKDW� GDUL� 9DULDEOH� ,QIODWLRQ�

)DFWRU� �9,)�� GDUL� PDVLQJ�PDVLQJ� YDULDEOH� EHEDV� WHUKDGDS� YDULDEOH�

WHULNDW�� GHQJDQ� NHWHQWXDQ� MLND� QLODL� 9,)� WLGDN� OHELK� EHVDU� GDUL� ���

�VHSXOXK���PDND�GDODP�PRGHO�WLGDN�WHUMDGL�0XOWLNROLQLHULWDV��*KR]DOL��

������KOP������'DQ�MLND��QLODL�WROHUDQFH�OHELK�EHVDU�DWDX�VDPD�GHQJDQ�

������



���

G� 8ML�+HWHURVNHGDVWLVLWDV�

8ML� +HWHURVNHGDVWLVLWDV� GLJXQDNDQ� XQWXN� PHQJXML� DSDNDK�

GDODP� VHEXDK� PRGHO� UHJUHVL� WHUMDGL� NHWLGDNVDPDDQ� YDULDQV� GDUL�

UHVLGXDO�GDUL� VXDWX�SHQJDPDWDQ�NH�SHQJDPDWDQ�\DQJ� ODLQ�� -LND�YDULDQ�

GDUL� UHVLGXDO� GDUL� VXDWX� SHQJDPDWDQ� NH� SHQJDPDWDQ� \DQJ� ODLQ� WHWDS��

PDND� GLVHEXW� KRPRVNHGDVWLVLWDV� GDQ� MLND� YDULDQ� EHUEHGD� GLVHEXW�

KHWHURVNHGDVWLVLWDV� �*KR]DOL��������KOP��������8QWXN�PHQJHWDKXL�DGD�

WLGDNQ\D� JHMDOD� KHWHURVNHGDVWLVLWDV� LQL� GHQJDQ� PHOLKDW� DGD� WLGDNQ\D�

SROD�WHUWHQWX�SDGD�JUDILN�VFDWWHUSORW��

'DVDU�SHQJDPELODQ�NHSXWXVDQQ\D�DGDODK���

�� -LND� DGD� SROD� WHUWHQWX� VHSHUWL� WLWLN�WLWLN� �SRLQW�SRLQW�� \DQJ� DGD�

PHPEHQWXN� VXDWX� SROD� WHUWHQWX� \DQJ� WHUDWXU� �EHUJHORPEDQJ��

PHOHEDU� NHPXGLDQ� PHQ\HPSLW�� PDND� WHODK� WHUMDGL�

KHWHURVNHGDVWLVLWDV��

�� -LND�WLGDN�DGD�SROD�\DQJ�MHODV�VHUWD�WLWLN�WLWLN�PHQ\HEDU�GL�DWDV�GDQ�

GL� EDZDK� DQJND� �� SDGD� VXPEX� <�� PDND� WLGDN� WHUMDGL�

KHWHURVNHGDVWLVLWDV���*KR]DOL��������KOP�������



���

�� 3HQJXMLDQ�+LSRWHVLV��

3HQJXMLDQ�LQL�GLODNXNDQ�XQWXN�PHPEXNWLNDQ�DSDNDK�GDWD�\DQJ�

GLSHUROHK�PHQGXNXQJ�DWDX�WLGDN�WHUKDGDS�KLSRWHVLV�\DQJ�GLDMXNDQ���

�� $QDOLVLV�5HJUHVL�/LQLHU�%HUJDQGD�

5HJUHVL� EHUJDQGD� DGDODK� SHQJHPEDQJDQ� GDUL� UHJUHVL� OLQHLU�

VHGHUKDQD�� \DLWX� VDPD�VDPD� DODW� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�

PHPSUHGHNVL�SHUPLQWDDQ�GL�PDVD�DNDQ�GDWDQJ�EHUGDVDUNDQ�GDWD�PDVD�

ODOX� XQWXN� PHQJHWDKXL� SHQJDUXK� VDWX� DWDX� OHELK� YDULDEHO� EHEDV�

�LQGHSHQGHQW�� WHUKDGDS� VDWX� YDULDEHO� WHULNDW� �GHSHQGHQW���6LUHJDU��

������ KOP�� ����� 5XPXV� UHJUHVL� OLQLHU� EHUJDQGD� �� �:LGDUMRQR�� ������

KOP������

<L �ȕ��ȕ�;��ȕ�;��

'LPDQD�NLQHUMD�GRVHQ�VHEDJDL�YDULDEHO�<��NRPSHQVDVL�ILQDQVLDO�

VHEDJDL� ;�� GDQ� NRPSHQVDVL� QRQILQDQVLDO� VHEDJDL� ;��� ȕ� NRHIHVLHQ�

UHJUHVL��L�REVHUYDVL�NH�L���:LGDUMRQR��������KOP������

�� 8ML�W��XML�VLJQLILNDQVL�SDUVLDO��� �

'LODNXNDQ� XQWXN� PHQJXML� YDULDEOH�YDULDEHO� EHEDV�

WHUKDGDS� YDULDEOH� WHULNDW� VHFDUD� SDUVLDO�� 7LQJNDW� NHSHUFD\DDQ�

\DQJ� GLJXQDNDQ� DGDODK� ���� DWDX� WDUDI� Q\DWD� �Į�� VHEHVDU� ���

GHQJDQ� GHUDMDW� NHEHEDVDQ� �GI��  � Q�N� GLPDQD� Q� DGDODK� MXPODK�



���

VDPSHO� GDQ� N� DGDODK� MXPODK� YDULDEOH�� DSDELOD� W� KLWXQJ� OHELK�

EHVDU�GDULSDGD�W�WDEOH�EHUDUWL�YDULDEOH�EHEDV�EHUSHQJDUXK�Q\DWD�

WHUKDGDS� YDULDEOH� WHULNDW�� 8QWXN� PHQJHWDKXL� EHVDU� YDULDEOH�

EHEDV�VHFDUD�LQGLYLGX��GDSDW�GLOLKDW�GDUL�U�SDUVLDO�WHUEHVDU��PDND�

YDULDEOH� WHUVHEXW� PHUXSDNDQ� YDULDEOH� \DQJ� GRPLQDQ�

SHQJDUXKQ\D�WHUKDGDS�YDULDEOH�WHULNDW��

3HUXPXVDQ�KLSRWHVLV���

�� +�� GLWHULPD� DSDELOD� WHUGDSDW� SHQJDUXK� VLJQLILNDQ� GDQ�

SRVLWLI� � NRPSHQVDVL� ILQDQVLDO� �;��� WHUKDGDS� NLQHUMD� GRVHQ�

�<��VHFDUD�SDUVLDO��

�� +�� GLWHULPD� DSDELOD� WHUGDSDW� SHQJDUXK� VLJQLILNDQ� GDQ�

SRVLWLI� NRPSHQVDVL� QRQILQDQVLDO� �;��� WHUKDGDS� NLQHUMD�

GRVHQ��<��VHFDUD�SDUVLDO��

�� +�� GLWHULPD� DSDELOD� WHUGDSDW� SHQJDUXK� VLJQLILNDQ� GDQ�

SRVLWLI� NRPSHQVDVL� ILQDQVLDO� �;��� GDQ� NRPSHQVDVL�

QRQILQDQVLDO� �;��� WHUKDGDS� NLQHUMD� GRVHQ� �<�� VHFDUD�

VLPXOWDQ��

'DVDU�SHQJDPELODQ�NHSXWXVDQ��

x -LND� QLODL� VLJ� �� ����� DWDX� W� KLWXQJ� !� W� WDEHO� PDND�

WHUGDSDW�SHQJDUXK�YDULDEHO�;�WHUKDGDS�YDULDEHO�<�



���

x -LND�QLODL�VLJ�!������DWDX� W�KLWXQJ��� W� WDEHO�PDND� WLGDN�

WHUGDSDW��SHQJDUXK�YDULDEHO�;�WHUKDGDS�YDULDEHO�<�

7�WDEHO� �W�Į�������Q�N���� �W�������������� �������

�� 8ML�)��XML�VLJQLILNDQVL�VLPXOWDQ��

'LODNXNDQ� XQWXN� PHQJXML� DSDNDK� VHPXD� YDULDEOH�

EHEDV� \DQJ� GLPDVXNNDQ� GDODP�PRGHO� UHJUHVL� PHPSXQ\DL�

SHQJDUXK�VHFDUD�EHUVDPD�VDPD��VLPXOWDQ��WHUKDGDS�YDULDEOH�

WHULNDW��*KR]DOL��������KOP�������7LQJNDW�NHSHUFD\DDQ�\DQJ�

GLJXQDNDQ� DGDODK� ���� DWDX� WDUDI� Q\DWD� �Į�� VHEHVDU� ����

VHGDQJNDQ� \DQJ� PHQMDGL� GHUDMDW� NHEHEDVDQ� DGDODK� �GI��  �

�N���� �Q�N��GLPDQD�N� DGDODK� MXPODK�YDULDEOH�GDQ�Q� DGDODK�

MXPODK�VDPSHO��'DODP�SHQJXMLDQ�LQL�)�KLWXQJ�GLEDQGLQJNDQ�

GHQJDQ� )� WDEOH��$SDELOD� )� KLWXQJ� OHELK� EHVDU� GDUL� )� WDEOH�

EHUDUWL� YDULDEOH� EHEDVQ\D� VHFDUD� VLPXOWDQ� PHPSXQ\DL�

SHQJDUXK� VHFDUD� Q\DWD� WHUKDGDS� YDULDEOH� WHULNDW� GDQ�

VHEDOLNQ\D�� MLND� )� KLWXQJ� NXUDQJ� GDUL� )� WDEOH�� PDND�

KLSRWHVLV�GLWRODN���

8QWXN� PHQJHWDKXL� VHEHUDSD� EHVDU� SHQJDUXK� \DQJ�

GLWLPEXONDQ� ROHK� YDULDEOH� EHEDV� WHUKDGDS� YDULDEOH� WHULNDW�

GDSDW� GLOLKDW� SDGD� QLODL� NRHILVLHQ� GHWHUPLQDVL� �5����

.RHILVLHQ�GHWHUPLQDVL��5���SDGD�LQWLQ\D�PHQJXNXU�VHEHUDSD�



���

MDXK� NHPDPSXDQ� PRGHO� GDODP� PHQHUDQJNDQ� YDULDQVL�

YDULDEOH�WHULNDW��1LODL�NRHILVLHQ�GHWHUPLQDVL�DGDODK�GL�DQWDUD�

�� VDPSDL� GHQJDQ� ��� 1LODL� \DQJ� PHQGHNDWL� �� EHUDUWL�

YDULDEOH�YDULDEHO� EHEDV� PHPEHULNDQ� KDPSHU� VHPXD�

LQIRUPDVL� \DQJ� GLEXWXKNDQ� XQWXN� PHPSUHGLNVL� YDULDVL�

YDULDEOH�WHULNDW��


