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$� -HQLV�3HQHOLWLDQ

3HQHOLWLDQ� PHUXSDNDQ� VXDWX� SURVHV� SHQJXPSXODQ� GDQ� DQDOLVLV� GDWD� \DQJ�

GLODNXNDQ� VHFDUD� VLVWHPDWLV� GDQ� ORJLV� XQWXN� PHQFDSDL� WXMXDQ�WXMXDQ� WHUWHQWX�

�6XNPDGLQDWD�� ��������� 3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ NXDOLWDWLI�� %RJGDQ� GDQ�

7\ORU� PHQMHODVNDQ� SHQHOLWLDQ� NXDOLWDWLI VHEDJDL� SURVHGXU� SHQHOLWLDQ� \DQJ�

PHQJKDVLONDQ� GDWD� GHVNULSWLI� EHUXSD� NDWD�NDWD� WHUWXOLV� DWDX� OLVDQ� WHQWDQJ� RUDQJ�

RUDQJ� GDQ� SHULODNX� \DQJ� GDSDW� GLDPDWL �.KLOPL\DK�� ��������� 6HGDQJNDQ� MHQLV�

SHQHOLWLDQQ\D EHUVLIDW GHVNULSWLI�� 3HQHOLWLDQ� GHVNULSWLI EHUWXMXDQ� XQWXN�

PHQJJDPEDUNDQ�IHQRPHQD�IHQRPHQD�\DQJ�GLWHPXL��\DQJ EHUODQJVXQJ�VDDW�LQL�DWDX�

WHODK�ODPSDX��$VHS�����������3HQHOLWLDQ�GHVNULSWLI�GLSLOLK�NDUHQD�SHQXOLV�EHUPDNVXG�

PHQ\DMLNDQ�GDWD�VHFDUD�VLVWHPDWLV��IDNWXDO��GDQ�DNXUDW�PHQJHQDL�IDNWD�IDNWD�WHQWDQJ�

NRPSHWHQVL�VRVLDO�GDUL�VXNDUHODZDQ�SHQGLGLNDQ�\DQJ�WHUJDEXQJ�GDODP�.RPXQLWDV�

�����*XUX -RJMD�

%� 6XE\HN�3HQHOLWLDQ

6XE\HN� SHQHOLWLDQ� PHUXSDNDQ� VXPEHU� LQIRUPDVL� GLPDQD� GDWD� SHQHOLWLDQ�

GDSDW� GLDPELO�� 6XE\HN� SHQHOLWLDQ� DGDODK� RUDQJ�� EHQGD�� KDO� DWDX� WHPSDW� VXDWX�

YDULDEHO� EHUDGD �$ULNXQWR�� ������������� 6HQDGD� GHQJDQ� SHQJHUWLDQ GL DWDV��

SHQGDSDW�ODLQ PHQ\DWDNDQ�EDKZD�SDGD�XPXPQ\D�VXE\HN�SHQHOLWLDQ�DGDODK�PDQXVLD�

DWDX� VLDSD� VDMD� \DQJ�PHQMDGL�XUXVDQ�PDQXVLD �']XOILNDU������������6XE\HN�DWDX�

LQIRUPDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� SHQJXUXV� .RPXQLWDV� ����� *XUX -RJMD�
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.RPXQLWDV� �����*XUX -RJMD DGDODK� QDPD� GDUL� VHEXDK� NHORPSRN \DQJ� EHUJHUDN�

GDODP� SHQGLGLNDQ�� .HSHQJXUXVDQQ\D� VDDW� LQL� PHPLOLNL� ��� DQJJRWD�� 3HQHOLWL�

PHQJJXQDNDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ XQWXN�PHQHQWXNDQ�VDPSHOQ\D��7HNQLN�LQL�

PHUXSDNDQ� WHNQLN� SHQHQWXDQ� VDPSHO� GHQJDQ� SHUWLPEDQJDQ� WHUWHQWX� �6XJL\RQR��

�����������3HQHOLWL�KDQ\D�PHQJDPELO�.HWXD�GDQ�:DNLO�.HWXD GDUL�.RPXQLWDV������

*XUX -RJMD VHEDJDL�LQIRUPDQ�XWDPD��6HGDQJNDQ�XQWXN�LQIRUPDQ�WDPEDKDQ�ODLQQ\D�

DGDODK�DQJJRWD� \DQJ� WHODK�EHUJDEXQJ� VHODPD �� WDKXQ�GDODP�NRPXQLWDV WHUVHEXW��

,QIRUPDQ� WDPEDKDQ� DNDQ� GLFDUL� LQIRUPDVLQ\D� \DQJ� EHUIRNXV� SDGD� VLNDS� GDQ�

NHVHKDULDQ�LQIRUPDQ�XWDPD�VHUWD�GLMDGLNDQ�VHEDJDL�WULDQJXODVL�GDWD�\DQJ�EHUIXQJVL�

XQWXN�SHQJXDWDQ�KDVLO�ZDZDQFDUD�GHQJDQ�LQIRUPDQ�XWDPD�

&� /RNDVL�3HQHOLWLDQ

/RNDVL�SHQHOLWLDQ�PHUXSDNDQ�WHPSDW�XQLW�DQDOLVLV�SHQHOLWLDQ�EHUDGD��1RRU��

����������'HQJDQ�PHQJDFX�SDGD�SHQJHUWLDQ�GL DWDV��SDVWLQ\D�DNDQ�PHUXMXN�SDGD�

VXDWX�WHPSDW��6HMDXK�SHQHOLWL�NHWDKXL�.RPXQLWDV������*XUX -RJMD EHOXP�PHPLOLNL�

NDQWRU� VHNUHWDULDW�� VHKLQJJD� SHQHOLWLDQ� GLODNXNDQ� GL� VHNRODK� DWDX� WHPSDW� \DQJ�

GLMDGLNDQ�SHODNVDQDDQ SURJUDP�GDUL�.RPXQLWDV������*XUX -RJMD GDQ�MXJD�WHPSDW�

\DQJ� VHULQJ� GLJXQDNDQ�XQWXN� EHUGLVNXVL� DWDX� WHPSDW� EHUNXPSXO� GDUL�.RPXQLWDV�

�����*XUX�-RJMD�
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'� 7HNQLN�3HQJXPSXODQ�'DWD

$GDSXQ�SHQJXPSXODQ�GDWD� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL� DGD� WLJD�

PDFDP�\DLWX�

�� 2EVHUYDVL

2EVHUYDVL�PHUXSDNDQ� VXDWX� NHJLDWDQ SHQJDPDWDQ� WHUKDGDS� VXDWX� RE\HN� DWDX�

RUDQJ�ODLQ��5DQJNXWL������������0HWRGH�SHQJXPSXODQ�GDWD�LQL�PHUXSDNDQ�VXDWX�

KDO�\DQJ�SHQWLQJ�GDODP�SHQHOLWLDQ��NDUHQD�PHWRGH�LQL�PHUXSDNDQ�VWUDWHJL�XQWXN�

PHQGDSDWNDQ� GDWD� \DQJ� GLSHUOXNDQ�� 2EVHUYDVL� GLODNXNDQ� XQWXN� PHQJHWDKXL�

NRPSHWHQVL� VRVLDO� GDUL� VXNDUHODZDQ� SHQGLGLNDQ� \DQJ� WHUJDEXQJ� GDODP�

.RPXQLWDV������*XUX -RJMD GDQ�NRQWULEXVL�WHUKDGDS�PDV\DUDNDW�VHNLWDU�VHNRODK�

\DQJ�GLMDGLNDQ�WHPSDW�PHQJDGDNDQ�NHJLDWDQ

�� :DZDQFDUD

:DZDQFDUD�DGDODK�SHUFDNDSDQ�\DQJ�GLODNXNDQ�ROHK�GXD�SLKDN�GHQJDQ�PDNVXG�

WHUWHQWX� �/XELV�� ���������� 3HQJXPSXODQ� GDWD� GHQJDQ� ZDZDQFDUD� GLODNXNDQ�

NHSDGD�VXE\HN�SHQHOLWLDQ��:DZDQFDUD�GLJXQDNDQ�XQWXN�PHQGDSDWNDQ�GDWD�GDUL�

VXNDUHODZDQ�VHUWD�SHQJXUXV�.RPXQLWDV������*XUX -RJMD PHQJHQDL�NRPSHWHQVL�

VRVLDO�\DQJ�PHUHND�PLOLNL�GDQ�NRQWULEXVL�.RPXQLWDV������*XUX -RJMD GDODP�

PDV\DUDNDW��:DZDQFDUD� GLODNXNDQ� GHQJDQ� WDQ\D� MDZDE� VHSLKDN� \DQJ� VXGDK�

GLVXVXQ�VHFDUD�VLVWHPDWLV�EHUGDVDUNDQ�WXMXDQ�SHQHOLWLDQ�

�� 'RNXPHQWDVL

'RNXPHQWDVL�DGDODK�FDUD SHQJXPSXODQ�GDWD�\DQJ�PHQJKDVLONDQ�FDWDWDQ�FDWDWDQ�

SHQWLQJ� \DQJ� EHUKXEXQJDQ� GHQJDQ� PDVDODK� \DQJ� GLWHOLWL� �.KLOPL\DK��

����������� 'RNXPHQWDVL� GLODNXNDQ� XQWXN� PHOHQJNDSL� GDWD� DWDX� GLMDGLNDQ�
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VHEDJDL�GDWD�VHNXQGHU��'DUL�SHQJXPSXODQ�GDWD�GDUL�GRNXPHQWDVL�LQL�GLGDSDWNDQ�

WHQWDQJ�NHJLDWDQ�NHJLDWDQ�\DQJ�GLODNXNDQ�.RPXQLWDV������*XUX -RJMD DWDXSXQ�

GDWD�WDPEDKDQ�ODLQQ\D�

(� .UHGLELOLWDV

6HEXDK�GDWD�GLNDWDNDQ�YDOLG�NHWLND�WLGDN�GLWHPXNDQ�NHWLGDNVDPDDQ�GL DQWDUD�

KDVLO� \DQJ� GLSDSDUNDQ� GHQJDQ� NHMDGLDQ� \DQJ� VHVXQJJXKQ\D� SDGD� VXE\HN� \DQJ�

GLMDGLNDQ� VXE\HN� SHQHOLWLDQ�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� WULDQJXODVL� GDODP�

SHQJXMLDQ� NHDEVDKDQ� GDWD�� 7ULDQJXODVL� LDODK�PHOLKDW� VXDWX� UHDOLWDV� GDUL� EHUEDJDL�

SHUVSHNWLI�DWDX�VXGXW�SDQGDQJ��GDUL�EHUEDJDL�VHJL�VHKLQJJD�OHELK�DNXUDW�GDQ�NUHGLEHO�

�6XSDUQR������������7HUGDSDW���PDFDP�MHQLV�WULDQJXODVL�\DLWX�WULDQJXODVL�VXPEHU��

WULDQJXODVL� WHNQLN� GDQ� WULDQJXODVL� ZDNWX�� 3HQHOLWLDQ� LQL� DNDQ� PHQJJXQDNDQ�

WULDQJXODVL�VXPEHU� 7ULDQJXODVL�VXPEHU�PHUXSDNDQ�FDUD�XQWXN�PHQJXML�NUHGLELOWDV�

GDWD�\DQJ�GLODNXNDQ�GHQJDQ�PHQJHFHN�GDWD�\DQJ�WHODK�GLSHUROHK�PHODOXL�EHEHUDSD�

VXPEHU��:LMD\D������������

)� $QDOLVLV�'DWD

'DWD� \DQJ� WHODK� GLSHUROHK� VDDW� SHQJXPSXODQ� GDWD� DWDX� KDVLO� SHQHOLWLDQ�

QDQWLQ\D�GLDQDOLVLV GHQJDQ�XUXWDQ�VHEDJDL EHULNXW�

�� 5HGXNVL�'DWD

5HGXNVL� GDWD� \DLWX� SURVHV� SHPLOLKDQ�� SHPXVDWDQ�� SHUKDWLDQ� SDGD�

SHQ\HGHUKDQDDQ�� SHQJDEVWUDNDQ�� WUDQVIRUPDVL� GDWD� NDVDU� \DQJ� GLGDSDW� GDUL�

ODSDQJDQ�DWDX�ORNDVL�SHQHOLWLDQ��5HGXNVL�GDWD�PHUXSDNDQ�VXDWX�EHQWXN�DQDOLVLV�

\DQJ�PHQJJRORQJNDQ��PHQJDUDKNDQ�GDQ�PHQJRUJDQLVDVL�GDWD�VHGHPLNLDQ�UXSD�
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VHKLQJJD�GDSDW�GLWDULN�NHVLPSXODQ��6XJL\RQR� �����������PHQMHODVNDQ�EDKZD�

NHJLDWDQ�PHUHGXNVL�GDWD�DGDODK�SURVHV�PHUDQJNXP��PHPLOLK�KDO�KDO�\DQJ�LQWL�

DWDX� KDO� \DQJ� SHQWLQJ� GDQ� PHPEXDQJ� GDWD� \DQJ� WLGDN� GLSHUOXNDQ�� 'HQJDQ�

GHPLNLDQ� UHGXNVL� GDWD� LQL� GLODNXNDQ� VHFDUD� EHUNHODQMXWDQ� DJDU� GDSDW�

PHQHPXNDQ�FDWDWDQ�FDWDWDQ�SRNRN�

�� 3HQ\DMLDQ�'DWD

3HQ\DMLDQ� GDWD� DGDODK� ODQJNDK� VHODQMXWQ\D� VHWHODK� PHODNXNDQ� UHGXNVL� GDWD��

3HQ\DMLDQ� GDWD� PHODOXL� WDKDSDQ� SHQJXPSXODQ� VHPXD� GDWD�� SHQJJDPEDUDQ�

VHOXUXK� LQIRUPDVL� GDQ� PHQJDQDOLVLV� VHKLQJJD� GLSHUROHK� GDWD�� 6HWHODK� LWX�

GLKDUDSNDQ� GDSDW�PHOLKDW� JDPEDUDQ� NHVHOXUXKDQ� DWDX� EDJLDQ�EDJLDQ� WHUWHQWX�

GDUL�JDPEDUDQ�NHVHOXUXKDQ��'HQJDQ�DGDQ\D�SHQ\DMLDQ�GDWD��GLKDUDSNDQ�DNDQ�

VHPDNLQ�PXGDK�GLSDKDPL�NDUHQD�WHODK�WHURUJDQLVDVLNDQ��6XJL\RQR������������

�� 6LPSXODQ�

'DWD� \DQJ� WHODK� GLNXPSXONDQ�� GLUHGXNVL�� GDQ� GLVDMLNDQ� NHPXGLDQ� GLODNXNDQ�

SHQ\LPSXODQ�KDVLO�GDUL�SHQHOLWLDQ�\DQJ�QDQWLQ\D�PHQMDZDE�UXPXVDQ�PDVDODK�

\DQJ� WHODK� GLWHWDSNDQ�� 6LPSXODQ� \DQJ� WHODK� GLWHWDSNDQ� GLKDUDSNDQ� DGDODK�

WHPXDQ�EDUX��6XJL\RQR������������


