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$� -HQLV�GDQ�3HQGHNDWDQ�3HQHOLWLDQ

-HQLV� SHQHOLWLDQ� LQL� WHUPDVXN� SHQHOLWLDQ� ODSDQJDQ� �)LHOG� 5HVHDUFK���

\DLWX�SHQHOLWLDQ�\DQJ�PHQFDUL�GDWD�VHFDUD�ODQJVXQJ�NH�ODSDQJDQ��GDODP�KDO�

LQL� DNDQ� GLODNXNDQ� GL� ORNDVL� SHQHOLWLDQ� \DLWX� GL� %07� 8*7� 1XVDQWDUD�

&DEDQJ� %DQMDUPDVLQ�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ�

NXDOLWDWLI�� 0HWRGH� NXDOLWDWLI� DGDODK� PHWRGH� SHQHOLWLDQ� \DQJ� OHELK�

PHQHNDQNDQ� SDGD� DQDOLVD� DWDX� GHVNULSWLI�� 0HWRGH� NXDOLWDWLI� MXJD�

PHUXSDNDQ�SHQHOLWLDQ� LOPLDK� \DQJ�EHUWXMXDQ�XQWXN�PHQJXQJNDSNDQ� IDNWD�

DWDX� NHMDGLDQ� \DQJ� WHUMDGL� SDGD� VDDW� SHQHOLWLDQ� VHGDQJ� EHUODQJVXQJ� GDQ�

PHQMHODVNDQ�VHVXDL�GHQJDQ�DSD�\DQJ�WHUMDGL�GL�ODSDQJDQ�

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

NXDOLWDWLI�� \DLWX� SURVHV� SHQHOLWLDQ� \DQJ� GLPXODL� GHQJDQ� SHQJHPEDQJDQ�

DVXPVL�DVXPVL� GDVDU�� PDNVXGQ\D� DGDODK� SHQGHNDWDQ� \DQJ�

PHQGHVNULSVLNDQ�VXDWX�SHULVWLZD��IHQRPHQD��DNWLYLWDV�VRVLDO��PDXSXQ�VLNDS�

VHFDUD� LQGLYLGX� PDXSXQ� NHORPSRN�� $GDQ\D� SHQGHNDWDQ� LQL�� ODSRUDQ�

SHQHOLWLDQ� DNDQ� GLVXVXQ� VHVXDL� GHQJDQ� NXWLSDQ�NXWLSDQ� GDWD� JXQD� XQWXN�

PHPEHULNDQ�NHMHODVDQ�GDUL�SHQHOLWLDQ�WHUVHEXW��5L]DO��3HQ\XQWLQJ��������S��

���

%� /RNDVL�3HQHOLWLDQ
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/RNDVL�SHQHOLWLDQ�\DLWX�WHPSDW�SHQHOLWL�XQWXN�PHODNVDQDNDQ�SHQHOLWLDQ��

3HQHOLWL�PHQJDPELO� ORNDVL�SHQHOLWLDQ�GL� -O��9HWHUDQ�6XQJDL�%LOX�1R�������

0HOD\X��.HF��%DQMDUPDVLQ�7HQJDK��.RWD�%DQMDUPDVLQ��.DOLPDQWDQ�6HODWDQ�

������

$ODVDQ� SHQXOLV PHQJDPELO� ORNDVL� SHQHOLWLDQ� %07� 8*7� 1XVDQWDUD�

&DEDQJ�%DQMDUPDVLQ�NDUHQD�OHPEDJD�LQL�DNWLI�PHQHUDSNDQ�SULQVLS�SULQVLS�

V\DULDK�GDODP�EXGD\D�NHUMD� 6HEDJDL�OHPEDJD�NHXDQJDQ�V\DULDK�QRQ�EDQN�

\DQJ� PHPLOLNL� EDQ\DN� QDVDEDK�� %07� 8*7� 1XVDQWDUD PHPEHULNDQ�

SHOXDQJ�\DQJ�EDLN�XQWXN�PHQJNDML�EDJDLPDQD�QLODL�QLODL�,VODP�GLWHUDSNDQ�

GDODP� NHVHKDULDQ� NDU\DZDQ�� EDLN� GDODP� HWLND� NHUMD� PDXSXQ� GDODP�

SHOD\DQDQ�� 6HODLQ� LWX�� VXGDK�GLVHVXDLNDQ�GHQJDQ� NHEXWXKDQ�SHQHOLWL� JXQD�

PHQGDSDWNDQ�LQIRUPDVL�\DQJ�UHOHYDQ�GDUL�QDUDVXPEHU�

&� 6XE\HN GDQ�2E\HN�3HQHOLWLDQ

6XE\HN SHQHOLWLDQ� DGDODK� RUDQJ�� WHPSDW� DWDX� EHQGD� \DQJ� GLDPDWL�

GDODP�SHQHOLWLDQ�VHEDJDL�VDVDUDQ��6XEMHN�SHQHOLWLDQ�MXJD�GLPDNQDL�VHEDJDL�

RUDQJ�\DQJ�GLPDQIDDWNDQ�XQWXN�PHPEHULNDQ�LQIRUPDVL�WHQWDQJ�VLWXDVL�GDQ�

NRQGLVL�ODWDU�SHQHOLWLDQ� �5DKPDGL��������S������'DODP�SHQHOLWLDQ�LQL��\DQJ�

PHQMDGL�VXE\HNQ\D�DGDODK�.HSDOD�&DEDQJ�GDQ����GXD��NDU\DZDQ GL�%07�

8*7�1XVDQWDUD�&DEDQJ�%DQMDUPDVLQ�

6HODQMXWQ\D�� RE\HN� SHQHOLWLDQ� DGDODK� KDO� \DQJ� PHQMDGL� SRNRN�

SHUPDVDODKDQ� XQWXN� NHPXGLDQ� DNDQ� GLDPDWL GDQ� GLWHOLWL� �$QVRUL�� ������

S���� 2E\HN� GDODP� SHQHOLWLDQ� LQL� DGDODK� SULQVLS�SULQVLS� V\DULDK� GDODP�



��

EXGD\D� NHUMD� NDU\DZDQ� \DQJ� WHUGDSDW� GL� %07� 8*7� 1XVDQWDUD� &DEDQJ�

%DQMDUPDVLQ�

'� 'DWD�GDQ�6XPEHU�'DWD

�� 'DWD

'DWD� DGDODK� VHVXDWX� \DQJ� GLSHUROHK� PHODOXL� VXDWX� PHWRGH�

SHQJXPSXODQ� GDWD� \DQJ� DNDQ� GLRODK� GDQ� GLDQDOLVLV� GHQJDQ� VXDWX�

PHWRGH� WHUWHQWX� \DQJ� VHODQMXWQ\D� DNDQ�PHQJKDVLONDQ� VXDWX� KDO� \DQJ�

GDSDW� PHQJJDPEDUNDQ� DWDX� PHQJLQGLNDVLNDQ� VHVXDWX�� %HUGDVDUNDQ�

MHQLVQ\D�� GDWD GLEHGDNDQ� PHQMDGL� GXD� \DLWX� GDWD� SULPHU� GDQ� GDWD�

VHNXQGHU�

D� 'DWD�3ULPHU

$GDODK� GDWD� \DQJ� GLSHUROHK� ODQJVXQJ� ROHK� SHQHOLWL� GDUL�

UHVSRQGHQ�� 'DWD� SULPHU� GLSHUROHK� PHODOXL� ZDZDQFDUD�� REVHUYDVL��

GDQ� GRNXPHQWDVL�� 'DWD� SULPHU� GDSDW� GLGHILQLVLNDQ� VHEDJDL� GDWD�

\DQJ� GLNXPSXONDQ� GDUL� VXPEHU�VXPEHU� DVOL� XQWXN� WXMXDQ� WHUWHQWX�

EHUGDVDUNDQ�SHQHOLWLDQ�\DQJ�GLWHOLWL��3HQHOLWL�KDUXV�PHQJXPSXONDQ�

GDWD� VHFDUD� HILVLHQ�GDQ� GDWD� WHUVHEXW�KDUXV�PHPLOLNL�PDQIDDW� EDJL�

WXMXDQ�SHQHOLWLDQ� LQL��8QWXN�PHQGDSDWNDQ�GDWD�SULPHU� LQL�� SHQHOLWL�

DNDQ� PHODNXNDQ� ZDZDQFDUD� GHQJDQ� .HSDOD� &DEDQJ GDQ� �� �GXD��

NDU\DZDQ GL�%07�8*7�1XVDQWDUD�&DEDQJ�%DQMDUPDVLQ�

E� 'DWD�6HNXQGHU�

$GDODK�GDWD�\DQJ�GLSHUOXNDQ�SHQHOLWL�GDQ�GDWD�\DQJ�GLSHUROHK�

SHQHOLWL� GDUL� VXPEHU� NHGXD� DWDX� VXPEHU� VHNXQGHU�� 'DWD� VHNXQGHU�
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GDODP� SHQHOLWLDQ� LQL� EHUXSD GRNXPHQ� \DQJ� PHPLOLNL� KXEXQJDQ�

GHQJDQ�RE\HN�SHQHOLWLDQ �:DOX\D��������S������

�� 6XPEHU�'DWD

6XPEHU�GDWD�XWDPD�GDODP�SHQHOLWLDQ�NXDOLWDWLI� LDODK�NDWD�NDWD�GDQ�

WLQGDNDQ��VHOHELKQ\D�DGDODK�GDWD�WDPEDKDQ�VHSHUWL�GRNXPHQ�GDQ�ODLQ�

ODLQ�� 6XPEHU� GDWD� GDODP� SHQHOLWLDQ� LQL� ELVD� GLSHUROHK� GDUL� KDVLO�

ZDZDQFDUD� GHQJDQ� .HSDOD� &DEDQJ GDQ� �� �GXD�� NDU\DZDQ GL� %07�

8*7�1XVDQWDUD�&DEDQJ�%DQMDUPDVLQ�

(� 7HNQLN�3HQJXPSXODQ�'DWD

3HQJXPSXODQ� GDWD� PHUXSDNDQ� ODQJNDK� \DQJ� VDQJDW� SHQWLQJ� XQWXN�

PHODNXNDQ� VXDWX�SHQHOLWLDQ��NDUHQD�SHQJXPSXODQ�GDWD�PHUXSDNDQ�SURVHV�

SHQJXPSXODQ�GDWD�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ��'DODP�SHQHOLWLDQ�LQL��DGD�

EHEHUDSD�ODQJNDK�\DQJ�KDUXV�GLODNXNDQ�XQWXN�PHQJXPSXONDQ�GDWD��\DLWX�

�� :DZDQFDUD

:DZDQFDUD� PHUXSDNDQ� SHUWHPXDQ� GXD� RUDQJ� XQWXN� EHUWXNDU�

LQIRUPDVL�PHODOXL� WDQ\D� MDZDE�DJDU�GDSDW�GLNRQVWUXNVLNDQ�DUWL�GDODP�

VXDWX� WRSLN� WHUWHQWX�� :DZDQFDUD� GLODNXNDQ� VHEDJDL� WHNQLN�

SHQJXPSXODQ� GDWD� MLND� SHQHOLWL� LQJLQ� PHODNXNDQ� VWXGL� SHQGDKXOXDQ�

XQWXN� PHQHPXNDQ� SHUPDVDODKDQ� \DQJ� KDUXV� GLWHOLWL� DWDXSXQ� LQJLQ�

PHQJHWDKXL�PDVDODK� OHELK� GDODP�� 7XMXDQ� GDUL�ZDZDQFDUD� LWX� DGDODK�

XQWXN�PHPSHUROHK�LQIRUPDVL�\DQJ�WLGDN�GDSDW�GLDPDWL�DWDX�WLGDN�GDSDW�

GLSHUROHK�GHQJDQ DODW�ODLQ �3URI��'U��5LGKDKDQL��������S������ 3HQHOLWL�

PHODNXNDQ� ZDZDQFDUD� GHQJDQ� PHQJJXQDNDQ� PHGLD� WDSH� UHFRUGHU�
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�DODW� SHUHNDP�� PHODOXL� KDQGSKRQH GDQ� DODW� WXOLV� GHQJDQ� PHQFDWDW�

SRLQ�SRLQ�SHQWLQJ�GDUL�ZDZDQFDUD�WHUVHEXW�

�� 'RNXPHQWDVL

'RNXPHQWDVL� PHUXSDNDQ� VXDWX� NHJLDWDQ� DWDX� SURVHV� GDODP�

PHQ\HGLDNDQ� EHUEDJDL� GRNXPHQ� GHQJDQ� PHPDQIDDWNDQ� EXNWL� \DQJ�

DNXUDW� EHUGDVDUNDQ� SHQFDWDWDQ� GDUL� EHUEDJDL� VXPEHU�� 'RNXPHQWDVL�

PHUXSDNDQ� VXPEHU� SHOHQJNDS� GDUL� SHQJJXQDDQ� PHWRGH� ZDZDQFDUD�

GDQ�REVHUYDVL� GDODP�SHQHOLWLDQ�NXDOLWDWLI �6DUL�	�.XUQL\DWL�� ������S��

���� 'RNXPHQWDVL�\DQJ�GLJXQDNDQ�SHQHOLWL�DGDODK�GHQJDQ�PHQJDPELO�

JDPEDU�IRWR�PHQJJXQDNDQ�KDQGSKRQH�

)� 7HNQLN�$QDOLVLV�'DWD

6HWHODK� VHOXUXK� GDWD� WHUNXPSXO�� PDND� VHODQMXWQ\D� DNDQ� GLODNXNDQ�

SHQJDQDOLVLVDQ� GDWD�� $QDOLVLV� GDWD� PHUXSDNDQ� ODQJNDK� WHUDNKLU� GDUL�

NHJLDWDQ� SHQHOLWLDQ� VHWHODK� VHPXD� GDWD� WHUNXPSXONDQ� PHODOXL� NHJLDWDQ�

ZDZDQFDUD� GDQ� SHQGRNXPHQWDVLDQ� 'DODP� SHQJDQDOLVLVDQ� GDWD�� SHQHOLWL�

PHQJJXQDNDQ� PHWRGH� GHVNULSWLI� \DNQL� PHQGHVNULSVLNDQ� GDWD� \DQJ�

GLSHUROHK� PHODOXL� VXPEHU� GDWD� SULPHU� GDQ� GDWD� VHNXQGHU�� .DUHQD�

SHQHOLWLDQ� LQL�PHUXSDNDQ�SHQHOLWLDQ� NXDOLWDWLI�PDND� SHQHOLWLDQ� LQL� GLVHEXW�

MXJD� GHQJDQ� SHQHOLWLDQ� NXDOLWDWLI� GHVNULSWLI�� 3DGD� SHQHOLWLDQ� LQL�� SHQXOLV�

PHQGDSDWNDQ� GDWD� GDUL� KDVLO� ZDZDQFDUD� GHQJDQ� SLKDN� %07� 8*7�

1XVDQWDUD� &DEDQJ� %DQMDUPDVLQ� NHPXGLDQ� GLDQDOLVLV� WHQWDQJ� EDJDLPDQD�

SHQHUDSDQ� SULQVLS�SULQVLS� V\DULDK� GDODP� EXGD\D� NHUMD� NDU\DZDQ� DSDNDK�

VXGDK�VHVXDL�GHQJDQ�WHRUL�
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*� 7DKDSDQ�3HQHOLWLDQ

3DGD� SHQHOLWLDQ� NXDOLWDWLI�� SHQJRODKDQ� GDWD� WLGDN� GLODNXNDQ� NHWLND�

VHPXD� GDWD� VXGDK� WHUNXPSXO� DWDX� VHPXD� SHQJRODKDQ� VHOHVDL�� 'DODP� KDO�

LQL��GDWD�VHPHQWDUD�\DQJ�DNDQ�GLNXPSXONDQ�DWDX�GDWD�\DQJ�VXGDK�DGD�GDSDW�

GLRODK� GDQ� GLODNXNDQ� DQDOLVLV� GDWD� VHFDUD� EHUVDPDDQ�� 3DGD� VDDW� DQDOLVLV�

GDWD�� GDSDW� NHPEDOL� NH� ODSDQJDQ� XQWXN� PHQFDUL� WDPEDKDQ� GDWD� \DQJ�

GLDQJJDS� SHUOX� GDQ� PHQJRODKQ\D� NHPEDOL�� $NWLYLWDV� GDODP� SHQJRODKDQ�

GDWD�NXDOLWDWLI�LQL�WHUGLUL�GDUL�HPSDW�WDKDS��\DLWX�

�� (GLWLQJ

(GLWLQJ \DLWX� WDKDSDQ� DZDO� GDODP� SHQJRODKDQ� GDWD�� \DLWX�

PHPHULNVD� GDWD� \DQJ� WHODK� GLNXPSXONDQ� DJDU� WHUOLKDW� UDSL�� OHQJNDS��

GDQ� NRQVLVWHQ�� 7XMXDQQ\D� DGDODK� XQWXN� PHQJKLQGDUL� NHVDODKDQ�

VHEHOXP�GDWD�GLDQDOLVLV�VHSHUWL�GDWD�\DQJ�WLGDN�UHOHYDQ�

�� 5HGXNVL�'DWD

5HGXNVL� GDWD� DGDODK� PHUDQJNXP�� PHPLOLK� KDO�KDO� \DQJ� SRNRN��

PHPIRNXVNDQ� SDGD� KDO�KDO� \DQJ� SHQWLQJ�� GLFDUL� WHPD� GDQ� SRODQ\D��

'HQJDQ� GHPLNLDQ�� GDWD� \DQJ� WHODK� GLUHGXNVL� DNDQ� PHPEHULNDQ�

JDPEDUDQ� \DQJ� OHELK� MHODV� GDQ� PHPSHUPXGDK� SHQHOLWL� XQWXN�

PHODNXNDQ� SHQJXPSXODQ� GDWD� VHODQMXWQ\D� VHUWD� PHQFDULQ\D� ELOD�

GLSHUOXNDQ�� 3HQXOLV� PHUHGXNVL� GDWD� \DQJ� GLVDPSDLNDQ� SLKDN� %07�

8*7�1XVDQWDUD�&DEDQJ�%DQMDUPDVLQ�WHUNDLW�SHQHUDSDQ�SULQVLS�SULQVLS�

V\DULDK�GDODP�EXGD\D�NHUMD�NDU\DZDQ�

�� 3HQ\DMLDQ�GDWD
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3HQ\DMLDQ� GDWD� DGDODK�PHQ\XVXQ�GDWD \DQJ� WHODK� GLUHGXNVL GDODP�

EHQWXN�QDUDVL��WDEHO��JUDILN��EDJDQ��GLDJUDP�DWDX�PDWULN��'DODP�KDO�LQL�

GDWD� \DQJ� GLVDMLNDQ� EHUXSD� NHWHUDQJDQ� GDUL� SLKDN� %07� 8*7�

1XVDQWDUD� &DEDQJ� %DQMDUPDVLQ� WHUNDLW� SHQHUDSDQ� SULQVLS�SULQVLS�

V\DULDK�GDODP�EXGD\D�NHUMD�NDU\DZDQ��

�� 3HQDULNDQ�VLPSXODQ

8PXPQ\D�GLPDNQDL�VHEDJDL� WXMXDQ�DNKLU�GDUL�NHJLDWDQ�SHQHOLWLDQ��

'L� GDODP� SHQDULNDQ� VHEXDK� VLPSXODQ�� VHPXD� SHUPDVDODKDQ� \DQJ� DGD�

GDODP� SHQHOLWLDQ� DNDQ� WHUVDMLNDQ� GHQJDQ� VLQJNDW� GDQ� UHOHYDQ� \DQJ�

WHQWXQ\D� WHODK� EHUGDVDU� SDGD� UXPXVDQ� PDVDODK� \DQJ� WHUGDSDW� SDGD

SHQHOLWLDQ�


