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$� -HQLV GDQ 3HQGHNDWDQ 3HQHOLWLDQ

�� -HQLV 3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� MHQLV� SHQHOLWLDQ� NXDOLWDWLI�� \DQJ�

EHUWXMXDQ XQWXN PHQJJDPEDUNDQ IHQRPHQD GDUL VXGXW SDQGDQJ VXEMHN DWDX�

SHODNX�� )HQRPHQD� \DQJ� GLNDML� GDODP� NRQWHNV� LQL� DGDODK� EDJDLPDQD� SDUD�

SHPLOLN� ODKDQ� PHPED\DU� ]DNDW� SHUWDQLDQ�� 3HQHOLWLDQ� MHQLV� LQL� WLGDN�

EHURULHQWDVL�SDGD�SHQJXMLDQ�KLSRWHVLV��PHODLQNDQ�SDGD�SHPDKDPDQ�PDNQD�

VRVLDO��QLODL��GDQ�NH\DNLQDQ�\DQJ�PHODWDUEHODNDQJL�WLQGDNDQ�SHPLOLN�ODKDQ�

WHUVHEXW��3HQGHNDWDQ�LQL�GLQLODL�SDOLQJ WHSDW�NDUHQD LVX�]DNDW�HUDW�NDLWDQQ\D�

GHQJDQ� DVSHN� VSLULWXDO�� EXGD\D� ORNDO�� GDQ� NRQWHNV� VRVLDO�HNRQRPL�

PDV\DUDNDW�SHGHVDDQ�\DQJ�EHUVLIDW�NRPSOHNV�GDQ�GLQDPLV�

7XMXDQ� GDUL� SHQHOLWLDQ� NXDOLWDWLI� LQL� DGDODK� XQWXN� PHPEHULNDQ�

JDPEDUDQ PHQGDODP WHQWDQJ NHDGDDQ PDV\DUDNDW VDDW LQL� 7HUPDVXN WLQJNDW�

NHVDGDUDQ�� PRWLYDVL�� GDQ� NHQGDOD� \DQJ� GLKDGDSL� SHPLOLN� ODKDQ� XQWXN�

PHPHQXKL� NHZDMLEDQ� PHPED\DU� ]DNDW�� 3HQHOLWLDQ� NXDOLWDWLI� MXJD�

PHPXQJNLQNDQ� SHQHOLWL� XQWXN� PHPDKDPL� DODVDQ� PHQJDSD� VHEDJLDQ�

PDV\DUDNDW� WDDW� PHPED\DU� ]DNDW� SHUWDQLDQ�� VHPHQWDUD� VHEDJLDQ� ODLQQ\D�

WLGDN�� +DO� LQL� VHMDODQ� GHQJDQ� WHPXDQ� +ROOH� �������� \DQJ� PHQXQMXNNDQ�

EDKZD SHPDKDPDQ NHDJDPDDQ PDV\DUDNDW SHGHVDDQ GDQ NRQGLVL OLWHUDVL�

NHXDQJDQ VDQJDW PHPHQJDUXKL WLQJNDW�NHSDWXKDQ�EHU]DNDW�
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�� 3HQGHNDWDQ 3HQHOLWLDQ

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

IHQRPHQRORJLV�� 3HQGHNDWDQ� LQL� EHUWXMXDQ� XQWXN� PHPDKDPL� PDNQD�

SHQJDODPDQ� VXEMHNWLI� \DQJ� GLDODPL� ROHK� SHPLOLN� ODKDQ� NHWLND� PHUHND�

PHPXWXVNDQ� XQWXN� PHPED\DU� DWDX� WLGDN� PHPED\DU� ]DNDW� SHUWDQLDQ��

3HQGHNDWDQ� IHQRPHQRORJLV� GDODP� SHQHOLWLDQ� LQL� PHPXQJNLQNDQ� SHQHOLWL�

XQWXN� PHPSHODMDUL� EDJDLPDQD� SHPLOLN� ODKDQ� GL� 'HVD� +DQGLO� *D\DP�

PHPDNQDL�WDQJJXQJ�MDZDE�]DNDW�SHUWDQLDQ�PHUHND��'HQJDQ�PHQJJXQDNDQ�

ZDZDQFDUD�PHQGDODP��SHQHOLWL�GDSDW�PHQJXPSXONDQ�QDUDVL�GDQ�FHULWD GDUL�

SHPLOLN� ODKDQ��\DQJ�DNDQ�PHPEHULNDQ�JDPEDUDQ�\DQJ� OHELK� MHODV� WHQWDQJ�

VLNDS�GDQ�SHULODNX�PHUHND�

3HQGHNDWDQ LQL MXJD PHPEDQWX SHQHOLWL XQWXN PHPDKDPL NRQWHNV VRVLDO�

GDQ EXGD\D \DQJ PHPSHQJDUXKL NHSXWXVDQ PHUHND GDODP PHPED\DU ]DNDW��

'HQJDQ� GHPLNLDQ�� SHQGHNDWDQ� IHQRPHQRORJLV� GLKDUDSNDQ� GDSDW�

PHPEHULNDQ� NRQWULEXVL� \DQJ� VLJQLILNDQ� WHUKDGDS� SHPDKDPDQ� WHQWDQJ�

SHULODNX�SHPLOLN�ODKDQ�GDODP�NRQWHNV�]DNDW�SHUWDQLDQ�

%� /RNDVL�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� 'HVD� +DQGLO� *D\DP�� \DQJ� WHUOHWDN� GL�

.HFDPDWDQ %XPL 0DNPXU� .DEXSDWHQ 7DQDK /DXW� .DOLPDQWDQ 6HODWDQ� 'HVD�

LQL GLSLOLK NDUHQD PHUXSDNDQ VDODK VDWX GDHUDK SHUWDQLDQ \DQJ VDQJDW SURGXNWLI��

GHQJDQ� PD\RULWDV� SHQGXGXNQ\D� EHNHUMD� VHEDJDL� SHWDQL�� 6HODLQ� LWX� SLOLKDQ�

ORNDVL� LQL� GLGDVDUNDQ� SDGD� NHPXGDKDQ� DNVHV�� NHWHUEXNDDQ PDV\DUDNDW� GDQ�

NHWHUVHGLDDQ GDWD VHNXQGHU� 8QWXN SHQHOLWLDQ NXDOLWDWLI� ORNDVL \DQJ UHOHYDQ GDQ
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UHSUHVHQWDWLI VDQJDW SHQWLQJ NDUHQD KDVLO SHQHOLWLDQ GLSHQJDUXKL ROHK�

NRQWHNVWXDOLVDVL�VRVLDO�GDQ�EXGD\D���*KLQD�GDQ�0DXOLGD�������

&� 6XEMHN GDQ 2EMHN 3HQHOLWLDQ

�� 6XEMHN 3HQHOLWLDQ

6XEMHN� SHQHOLWLDQ� GDODP� VWXGL� LQL� DGDODK� SDUD� SHPLOLN� ODKDQ�

SHUWDQLDQ� GL� 'HVD� +DQGLO� *D\DP�� .DEXSDWHQ� 7DQDK� /DXW��0HUHND�

GLSLOLK� NDUHQD� PHQMDGL� SHODNX� ODQJVXQJ� GDODP� NHJLDWDQ� SURGXNVL�

SHUWDQLDQ�GDQ�EHUSRWHQVL�VHEDJDL�PX]DNNL��SHPED\DU�]DNDW���'DODP�

SHQGHNDWDQ�NXDOLWDWLI��SHPLOLKDQ�VXEMHN�GLODNXNDQ�VHFDUD�SXUSRVLYH��

\DLWX� EHUGDVDUNDQ� NULWHULD� WHUWHQWX� VHSHUWL� PHPLOLNL� ODKDQ� \DQJ�

PHPHQXKL QLVDE ]DNDW SHUWDQLDQ� VHUWD SHUQDK DWDX VHGDQJ PHQJDODPL�

SURVHV�SHPED\DUDQ�]DNDW��7HNQLN� LQL�GLJXQDNDQ�XQWXN�PHPSHUROHK�

GDWD \DQJ PHQGDODP GDQ VHVXDL GHQJDQ NHEXWXKDQ VWXGL� 3HPDKDPDQ�

PHQGDODP�GDUL� LQIRUPDQ�PHQMDGL�NXQFL�XWDPD�GDODP�SHQHOLWLDQ� LQL�

VHEDJDLPDQD�GLMHODVNDQ�ROHK�&UHVZHOO��������\DQJ�PHQ\HEXW�EDKZD�

SHQHOLWLDQ�NXDOLWDWLI�OHELK�PHQHNDQNDQ�NHGDODPDQ�GDULSDGD�NXDQWLWDV�

GDWD�

.HWHUOLEDWDQ ODQJVXQJ VXEMHN GDODP SUDNWLN SHUWDQLDQ VHUWD GDODP�

SHQJDODPDQ� PHUHND� WHUNDLW� ]DNDW� PHQMDGLNDQ� PHUHND� VXPEHU�

LQIRUPDVL� \DQJ� YDOLG� GDQ� UHOHYDQ�� ,QIRUPDVL� GDUL� PHUHND� DNDQ�

PHQFDNXS� SDQGDQJDQ� SHUVRQDO�� NHELDVDDQ�� VHUWD� IDNWRU�IDNWRU� \DQJ�

PHQGRURQJ DWDX PHQJKDPEDW� NHSDWXKDQ GDODP PHPED\DU ]DNDW��

'DODP SHQHOLWLDQ VHUXSD \DQJ GLODNXNDQ ROHK +DNNL ������� SHWDQL
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SDGL�PHPEHULNDQ LQIRUPDVL�SHQWLQJ WHQWDQJ NRPSRQHQ OLWHUDVL�]DNDW��

SHUVHSVL�DJDPD��GDQ GXNXQJDQ�VRVLDO��2OHK�NDUHQD�LWX��VXEMHN�GLSLOLK�

NDUHQD� PHUHND� EHUDGD� GL� GDODP� VLVWHP� SURGXNVL� GDQ� PHPLOLNL�

SHQJDODPDQ� \DQJ� GDSDW� PHPEHULNDQ� SDQGDQJDQ� ODQJVXQJ� WHQWDQJ�

SHULODNX�

�� 2EMHN 3HQHOLWLDQ

2EMHN� SHQHOLWLDQ� GDODP� VWXGL� LQL� DGDODK� SHULODNX� SHPLOLN� ODKDQ�

GDODP� PHPED\DU� ]DNDW� SHUWDQLDQ�� 3HULODNX� LQL� PHOLSXWL� VLNDS��

NHSXWXVDQ��VHUWD WLQGDNDQ�Q\DWD GDUL SHPLOLN ODKDQ�WHUKDGDS NHZDMLEDQ�

PHPED\DU� ]DNDW� DWDV�KDVLO� SHUWDQLDQ�PHUHND��3HULODNX� WHUVHEXW�GDSDW�

GLOLKDW�GDUL�VHEHUDSD�UXWLQ�]DNDW�GLED\DUNDQ��DSD�PRWLYDVL�GL�EDOLNQ\D��

VHUWD�DSDNDK�WLQGDNDQ�WHUVHEXW�VXGDK�VHVXDL�GHQJDQ�NHWHQWXDQ�V\DULDW��

6HODLQ� LWX� REMHN�GDODP�SHQHOLWLDQ� LQL� MXJD�PHQFDNXS�EHEHUDSD� DVSHN�

NRJQLWLI� �SHQJHWDKXDQ� ]DNDW��� DIHNWLI� �SHUVHSVL� GDQ� NHVDGDUDQ��� VHUWD�

NRQDWLI �QLDW GDQ SUDNWLN�� +DO LQL VHMDODQ GHQJDQ WHRUL SODQQHG EHKDYLRU�

GDUL $M]HQ \DQJ PHQ\HEXW EDKZD SHULODNX GLSHQJDUXKL ROHK QLDW� VLNDS��

QRUPD�VXEMHNWLI��GDQ�SHUVHSVL�NRQWURO�

2OHK�NDUHQD LWX��REMHN�LQL�GLSLOLK NDUHQD UHOHYDQ�VHFDUD DNDGHPLN�

GDQ� VRVLDO�� VHUWD� PHQMDGL� EDJLDQ� SHQWLQJ� GDODP� PHQLQJNDWNDQ�

HIHNWLYLWDV�GLVWULEXVL� ]DNDW� GL� WLQJNDW�GHVD��'HQJDQ�PHQHODDK�REMHN�

LQL�� SHQHOLWLDQ� GDSDW� PHPEHULNDQ� JDPEDUDQ� PHQ\HOXUXK� PHQJHQDL�

SROD� GDQ� WDQWDQJDQ� GDODP� SHODNVDQDDQ� ]DNDW� SHUWDQLDQ� \DQJ�

EHUNHODQMXWDQ�
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'� 'DWD GDQ 6XPEHU 'DWD

�� 'DWD

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� GXD� MHQLV� GDWD� XWDPD�� \DLWX� GDWD�

SULPHU� GDQ� GDWD� VHNXQGHU�� \DQJ� GLNXPSXONDQ� XQWXN�

PHQJJDPEDUNDQ� VHFDUD� DNXUDW� SHULODNX� SHPLOLN� ODKDQ� GDODP�

PHPED\DU�]DNDW�SHUWDQLDQ�

D� 'DWD 3ULPHU� GDWD SULPHU GDODP SHQHOLWLDQ LQL GLSHUROHK VHFDUD

ODQJVXQJ� GDUL� ODSDQJDQ�� \DLWX� PHODOXL� LQWHUDNVL� ODQJVXQJ�

GHQJDQ�SDUD�SHPLOLN�ODKDQ�SHUWDQLDQ�GL�'HVD�+DQGLO�*D\DP��

.DEXSDWHQ� 7DQDK� /DXW�� 'DWD� LQL� GLNXPSXONDQ� PHODOXL�

ZDZDQFDUD�PHQGDODP��REVHUYDVL�QRQ�SDUWLVLSDVL��GDQ�GLVNXVL�

LQIRUPDO GHQJDQ QDUDVXPEHU�SHQWLQJ��WHUPDVXN�WRNRK�DJDPD��

SHWDQL�\DQJ�PHPED\DU�]DNDW��GDQ�SHMDEDW�GHVD�

E� 'DWD�6HNHQGHU��GDWD�VHNXQGHU�GDODP�SHQHOLWLDQ�LQL�GLSHUROHK�

GDUL EHUEDJDL�VXPEHU GRNXPHQWDVL VHSHUWL EXNX� MXUQDO LOPLDK�

GDQ�GRNXPHQ�NHELMDNDQ�SHPHULQWDK�GHVD� WHUNDLW� ]DNDW��'DWD�

LQL GLJXQDNDQ� XQWXN�PHPSHUNXDW� DQDOLVLV� VHUWD�PHPEHULNDQ�

NRQWHNV� \DQJ� OHELK� OXDV� WHUKDGDS� SHULODNX� EHU]DNDW� GL�'HVD�

+DQGLO� *D\DP�� 'DWD� VHNXQGHU� EHUJXQD� XQWXN� PHOHQJNDSL�

NHNRVRQJDQ�LQIRUPDVL�GDUL GDWD SULPHU�
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�� 6XPEHU 'DWD

6XPEHU�GDWD�GDODP�SHQHOLWLDQ�LQL�WHUGLUL�GDUL�GXD�NRPSRQHQ�SHQWLQJ��

\DLWX LQIRUPDQ GDQ GRNXPHQWDVL� .HGXDQ\D EHUIXQJVL VDOLQJ PHOHQJNDSL�

XQWXN� PHPSHUROHK� JDPEDUDQ� PHQ\HOXUXK� WHUKDGDS� SHULODNX� SHPLOLN�

ODKDQ�GDODP�NRQWHNV�]DNDW�SHUWDQLDQ�

D� ,QIRUPDQ�� LQIRUPDQ�GDODP�SHQHOLWLDQ� LQL� DGDODK� SHPLOLN� ODKDQ�

SHUWDQLDQ GL 'HVD +DQGLO *D\DP \DQJ GLDQJJDS PHQJHWDKXL GDQ�

PHPLOLNL� SHQJDODPDQ� ODQJVXQJ� WHUNDLW� SHPED\DUDQ� ]DNDW�

SHUWDQLDQ� 3HPLOLKDQ LQIRUPDQ GLODNXNDQ VHFDUD SXUSRVLYH� \DLWX�

GHQJDQ� PHPLOLK� LQGLYLGX� \DQJ� PHPHQXKL� NULWHULD� WHUWHQWX��

VHSHUWL� NHSHPLOLNDQ� ODKDQ� SURGXNWLI�� SHUQDK� DWDX� VHGDQJ�

PHPED\DU�]DNDW��VHUWD�PHPLOLNL�ODWDU�EHODNDQJ NHDJDPDDQ�DWDX�

VRVLDO� WHUWHQWX�� +DO� LQL� VHMDODQ� GHQJDQ�PHWRGH� NXDOLWDWLI� \DQJ�

PHQHNDQNDQ� NHGDODPDQ� GDWD�� EXNDQ� MXPODK� LQIRUPDQ� �0LOHV��

+XEHUPDQ��	�6DOGDQD�������

E� 'RNXPHQWDVL�� \DLWX� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ�GLJXQDNDQ�

XQWXN� PHPSHUROHK� LQIRUPDVL� GDUL� GRNXPHQ�GRNXPHQ� UHVPL�

PDXSXQ� WLGDN� UHVPL� \DQJ� EHUNDLWDQ� GHQJDQ� REMHN� SHQHOLWLDQ��

0HQXUXW� )LUPDQ� ������� GRNXPHQWDVL� GLJXQDNDQ� VHEDJDL�

SHOHQJNDS� GDWD� XWDPD� GDODP� SHQHOLWLDQ� NXDOLWDWLI� PDXSXQ�

NXDQWLWDWLI�
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(� 7HNQLN 3HQJXPSXODQ 'DWD

�� :DZDQFDUD

:DZDQFDUD�GDODP�SHQHOLWLDQ�NXDOLWDWLI�EHUIXQJVL�XQWXN�PHQJJDOL�

LQIRUPDVL� PHQGDODP� GDUL� LQIRUPDQ� XWDPD�� GDODP� KDO� LQL� DGDODK� SDUD�

SHPLOLN� ODKDQ� SHUWDQLDQ� \DQJ� PHQMDGL� REMHN� SHQHOLWLDQ�� 7HNQLN� LQL�

GLJXQDNDQ� XQWXN� PHPSHUROHK� SHQJHWDKXDQ� ODQJVXQJ� PHQJHQDL�

SHPDKDPDQ�� PRWLYDVL�� GDQ� KDPEDWDQ� PHUHND� GDODP� PHPED\DU� ]DNDW�

SHUWDQLDQ�� :DZDQFDUD� \DQJ� GLODNXNDQ� EHUVLIDW� VHPL�WHUVWUXNWXU�� \DQJ�

PHPXQJNLQNDQ� IOHNVLELOLWDV� GDODP� PHQJJDOL� WHPD�WHPD� EDUX� VHODPD�

SURVHV�SHQJXPSXODQ�GDWD�

0HQXUXW� +LGD\DWL� GDQ� 5DKPDW� �������� SHQGHNDWDQ� LQL� VDQJDW�

EHUPDQIDDW GDODP NRQWHNV VRVLDO NHDJDPDDQ VHSHUWL ]DNDW� GL PDQD IDNWRU�

VXEMHNWLI� VHSHUWL� QLDW�� NH\DNLQDQ�� GDQ� SHQJDODPDQ� SULEDGL PHPDLQNDQ�

SHUDQDQ� SHQWLQJ�� 6HODLQ� LWX�� ZDZDQFDUD� PHQGDODP� MXJD PHPEDQWX�

PHQJXQJNDS QDUDVL�QDUDVL ORNDO \DQJ PHPSHUND\D� SHPDKDPDQ�

WHUKDGDS�IHQRPHQD�VRVLDO�\DQJ�GLNDML�

�� 'RNXPHQWDVL

'RNXPHQWDVL� PHUXSDNDQ� WHNQLN� SHQGXNXQJ� \DQJ� PHPSHUNXDW�

GDWD� REVHUYDVL� GDQ� ZDZDQFDUD� �GRNXPHQWDVL� GDODP� SHQHOLWLDQ� LQL�

DGDODK�IRWR�ZDZDQFDUDGDQ�GDWD�GDUL�NDQWRU�'HVD�+DQGLO�*D\DP�

'HQJDQ� GHPLNLDQ�� WHNQLN� LQL� EHUJXQD� XQWXN� PHPYHULILNDVL�

NHDNXUDWDQ�LQIRUPDVL�GDQ�PHQGHWHNVL�NHWLGDNVHVXDLDQ�DQWDUD�SUDNWLN�

ODSDQJDQ GDQ UHJXODVL WHUWXOLV� 'RNXPHQWDVL PHQMDGL LQVWUXPHQ \DQJ
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YDOLG GDODP WULDQJXODVL GDWD XQWXN PHQLQJNDWNDQ NUHGLELOLWDV KDVLO�

SHQHOLWLDQ��6DUWLND�������

)� 7HNQLN 3HQJRODKDQ 'DWD

�� (GLWLQJ GDWD

(GLWLQJ�GDWD�GDODP�SHQHOLWLDQ�NXDOLWDWLI�PHUXSDNDQ�WDKDSDQ�DZDO�

GDODP� SURVHV� SHQJRODKDQ� GDWD� XQWXN� PHPDVWLNDQ� NHOHQJNDSDQ�

NRQVLVWHQVL��GDQ�NHDNXUDWDQ�LQIRUPDVL�\DQJ�GLNXPSXONDQ��3URVHV�LQL�

PHQFDNXS� SHQJHFHNDQ� XODQJ� WHUKDGDS� GDWD� KDVLO� ZDZDQFDUD��

REVHUYDVL�� GDQ� GRNXPHQWDVL� JXQD�PHQJKLQGDUL� NHNHOLUXDQ� SHQXOLVDQ�

PDXSXQ� GXSOLNDVL� LQIRUPDVL�� 'DODP� NRQWHNV� SHQHOLWLDQ� ]DNDW�

SHUWDQLDQ� HGLWLQJ VDQJDW SHQWLQJ NDUHQD GDSDW PHPSHUMHODV LQIRUPDVL�

\DQJ� GLEHULNDQ� ROHK� SHPLOLN� ODKDQ� PHQJHQDL� QLDW�� SUDNWLN�� GDQ�

SHPDKDPDQ�PHUHND�WHUKDGDS�NHZDMLEDQ�]DNDW�

�� .DWHJRULVDVL GDWD

6HWHODK� GDWD� GLHGLW�� WDKDS� EHULNXWQ\D� DGDODK� NDWHJRULVDVL� GDWD��

\DQJ�EHUWXMXDQ�XQWXN�PHQJHORPSRNNDQ�LQIRUPDVL�EHUGDVDUNDQ�WHPD�

DWDX SROD \DQJ PXQFXO GDUL KDVLO ZDZDQFDUD GDQ REVHUYDVL� 3URVHV LQL�

PHPEDQWX� SHQHOLWL� GDODP� PHQ\XVXQ� NHUDQJND� SHPLNLUDQ� WHUKDGDS�

WHPXDQ�WHPXDQ� ODSDQJDQ�� 0HQXUXW� $QQLVD� ������� PHQMHODVNDQ�

EDKZD� GDODP� VWXGL� ]DNDW� SHUWDQLDQ�� NDWHJRULVDVL� GLODNXNDQ�

EHUGDVDUNDQ QDUDVL SHWDQL WHQWDQJ NHVDGDUDQ EHU]DNDW� \DQJ NHPXGLDQ
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GLUXPXVNDQ� NH� GDODP� XQLW� DQDOLVLV� XQWXN� PHPXGDKNDQ� WDKDS�

LQWHUSUHWDVL�

.DWHJRULVDVL GDWD PHUXSDNDQ ODQJNDK SHQWLQJ \DQJ EHUWXMXDQ XQWXN�

PHQJHORPSRNNDQ� GDWD� PHQWDK� PHQMDGL� WHPD� DWDX� NDWHJRUL� \DQJ�

EHUPDNQD��3URVHV�LQL�PHPEDQWX�SHQHOLWL�XQWXN�PHPDKDPL�SROD�GDQ�

KXEXQJDQ� GDODP� GDWD�� VHKLQJJD� PHQJKDVLONDQ� DQDOLVLV� \DQJ� OHELK�

PHQGDODP�GDQ�YDOLG��6\DKUDQ��������

�� ,QWHUSUHWDVL GDWD

,QWHUSUHWDVL� GDWD DGDODK� WDKDS� DNKLU� GDODP� SHQJRODKDQ� GDWD�

NXDOLWDWLI� \DQJ� EHUIXQJVL� XQWXN� PHPEHULNDQ� PDNQD� WHUKDGDS� GDWD�

\DQJ� WHODK�GLNDWHJRULNDQ��'DODP�NRQWHNV�SHQHOLWLDQ� LQL�� LQWHUSUHWDVL�

PHQFDNXS� SHPDKDPDQ� WHUKDGDS� PRWLYDVL�� SHUVHSVL�� GDQ� PDNQD�

VLPEROLN� GDUL� SHULODNX� SHPLOLN� ODKDQ� GDODP� PHPED\DU� ]DNDW�

SHUWDQLDQ�� 3HQHOLWL� GLKDUDSNDQ� WLGDN� KDQ\D� PHQ\DMLNDQ� GDWD� VHFDUD�

GHVNULSWLI�� WHWDSL� MXJD� PHQJJDOL� PDNQD� PHQGDODP� EHUGDVDUNDQ�

NRQWHNV�VRVLDO�EXGD\D�PDV\DUDNDW�GHVD�+DQGLO�*D\DP�

0HQXUXW� 1XUIDGLOODK� ������� PHQJDWDNDQ� EDKZD� LQWHUSUHWDVL�

GDODP� SHQHOLWLDQ� NXDOLWDWLI� KDUXV� GLODNXNDQ� VHFDUD� UHIOHNWLI� GDQ�

KROLVWLN� 'DWD \DQJ WDPSDN VHGHUKDQD� VHSHUWL ³WLGDN PHPED\DU ]DNDW�

NDUHQD� PXVLP� JDJDO� SDQHQ�´� ELVD� PHPLOLNL� PDNQD� VWUXNWXUDO� \DQJ�

OHELK GDODP ELOD GLWDIVLUNDQ VHFDUD NXDOLWDWLI� VHSHUWL NHWLGDNSHUFD\DDQ�

WHUKDGDS SHQJHORODDQ ]DNDW ROHK OHPEDJD IRUPDO� ,QWHUSUHWDVL WLGDN
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EROHK�EHUGLUL�VHQGLUL��QDPXQ�KDUXV�GLNDLWNDQ�GHQJDQ�WHRUL��NRQWHNV��

GDQ�SHQJDODPDQ�VXEMHNWLI�QDUDVXPEHU�

*� 7HNQLN $QDOLVLV�'DWD

�� 5HGXNVL GDWD

5HGXNVL� GDWD� PHUXSDNDQ� SURVHV� DZDO� GDODP� DQDOLVLV� GDWD�

NXDOLWDWLI�\DQJ EHUWXMXDQ�PHQ\DULQJ��PHUDQJNXP��GDQ�PHPIRNXVNDQ�

GDWD PHQWDK GDUL ODSDQJDQ PHQMDGL LQIRUPDVL \DQJ EHUPDNQD� 'DODP�

NRQWHNV� SHQHOLWLDQ� LQL�� GDWD� \DQJ� GLSHUROHK� PHODOXL� ZDZDQFDUD�

PHQGDODP� GDQ� REVHUYDVL� WHUKDGDS� SHULODNX� SHPLOLN� ODKDQ� GDODP�

PHPED\DU� ]DNDW� SHUWDQLDQ� DNDQ� GLUHGXNVL� GHQJDQ� FDUD�

PHQJLGHQWLILNDVL� WHPD�WHPD� SRNRN�� VHSHUWL� PRWLYDVL� UHOLJLXV��

SHPDKDPDQ�ILTLK�]DNDW��GDQ�SHQJDUXK�OLQJNXQJDQ�VRVLDO�

3URVHV� LQL�SHQWLQJ�XQWXN�PHQ\HGHUKDQDNDQ�NRPSOHNVLWDV�GDWD�

WDQSD NHKLODQJDQ VXEVWDQVL HVHQVLDO \DQJ EHUNDLWDQ GHQJDQ IHQRPHQD�

\DQJ� GLWHOLWL�� 0HQXUXW� 5DKPDZDWL� �������� UHGXNVL� GDWD� KDUXV�

GLODNXNDQ� VHFDUD� VLVWHPDWLV� DJDU� SHQHOLWL� GDSDW� PHQDQJNDS� PDNQD�

NRQWHNVWXDO� GDUL� SHULODNX� VXEMHN� �KOP�� ����� 5HGXNVL� GDWD� MXJD

PHOLEDWNDQ SHPEXDQJDQ GDWD \DQJ WLGDN UHOHYDQ� VHKLQJJD KDVLO DNKLU�

EHQDU�EHQDU PHQFHUPLQNDQ IRNXV PDVDODK SHQHOLWLDQ� 3HQGHNDWDQ LQL�

VHMDODQ� GHQJDQ� PRGHO� DQDOLVLV� GDWD� 0LOHV� GDQ� +XEHUPDQ� \DQJ�

PHQHNDQNDQ� SHQWLQJQ\D� SHQ\HGHUKDQDDQ� GDWD� XQWXN� PHPXGDKNDQ�

LQWHUSUHWDVL�VHODQMXWQ\D��6DSXWUD��������



��

,QIRUPDQ�XQWXN�PHPSHUNXDW�NHDEVDKDQ� LQIRUPDVL��7XMXDQQ\D�

DGDODK�XQWXN�PHPEHULNDQ�JDPEDUDQ�\DQJ�XWXK�PHQJHQDL�SROD�SLNLU�

GDQ� WLQGDNDQ� SHPLOLN� ODKDQ� WHUNDLW� SHPED\DUDQ� ]DNDW� SHUWDQLDQ��

3HQ\DMLDQ� GDWD� NXDOLWDWLI� \DQJ� EDLN� KDUXV� PHQJJDPEDUNDQ� NRQWHNV�

VRVLDO�EXGD\D�\DQJ�PHODWDUEHODNDQJL�SHULODNX�PDV\DUDNDW��WHUPDVXN�

SHUVHSVL�PHUHND�WHUKDGDS�NHZDMLEDQ�]DNDW��'DPD\DQWL��������

�� 3HQ\DMLDQ 'DWD

3HQ\DMLDQ� \DQJ� UDSL� MXJD� PHPXGDKNDQ� SHPEDFD� PHPDKDPL�

KXEXQJDQ� DQWDU� NDWHJRUL� GDQ� NHWHUNDLWDQ� DQWDUYDULDVL� SHULODNX� \DQJ�

PXQFXO�GDODP�SHQHOLWLDQ��6HODLQ�LWX��GDWD�MXJD�GDSDW�GLVDMLNDQ�GDODP�

GLDJUDP� DOXU� \DQJ� PHPSHUOLKDWNDQ� SURVHV� SHQJDPELODQ� NHSXWXVDQ�

ROHK� SHPLOLN� ODKDQ� WHUKDGDS� NHZDMLEDQ� ]DNDW�� 3URVHV� SHQ\DMLDQ� LQL�

PHPXQJNLQNDQ� LQWHUSUHWDVL� KDVLO� \DQJ� OHELK� PHQGDODP� GDQ�

PHQMHPEDWDQL�DQWDUD�GDWD�ODSDQJDQ�GHQJDQ�WHRUL�

�� 3HQDULN NHVLPSXODQ�9HULILNDVL

7DKDS� WHUDNKLU� GDODP� DQDOLVLV� GDWD� NXDOLWDWLI� DGDODK� SHQDULNDQ�

NHVLPSXODQ GDQ YHULILNDVL� 3DGD WDKDS LQL� SHQHOLWL PHQMDZDE UXPXVDQ�

PDVDODK SHQHOLWLDQ� GHQJDQ� PHQJLQWHUSUHWDVLNDQ� GDWD� \DQJ� WHODK�

GLUHGXNVL��3HQHOLWLDQ�LQL�DNDQ�PHQHPXNDQ�KXEXQJDQ�DQWDUD�EHUEDJDL�

MHQLV� SHULODNX� NHSDWXKDQ�� KDPEDWDQ� GDODP� PHPED\DU� ]DNDW�� VHUWD�

SHPDKDPDQ QRUPDWLI SHPLOLN ODKDQ WHUKDGDS ]DNDW SHUWDQLDQ� 6HMDODQ�

GHQJDQ SDQGDQJDQ 0LOHV GDQ +XEHUPDQ SURVHV LQL EXNDQ EHUVLIDW



��

OLQLHU�� PHODLQNDQ� EHUVLIDW� LQWHUDNWLI�� \DQJ� DUWLQ\D� YHULILNDVL� WHUXV�

GLODNXNDQ VHODPD SURVHV SHQJXPSXODQ KLQJJD DNKLU DQDOLVLV �6DSXWUR��

������

9HULILNDVL GLODNXNDQ PHODOXL WULDQJXODVL GDWD� GLVNXVL NROHNWLI� GDQ�

SHQJXMLDQ NHDEVDKDQ GDWD DJDU NHVLPSXODQ�\DQJ GLDPELO EHQDU�EHQDU�

PHQFHUPLQNDQ� UHDOLWDV� ODSDQJDQ�� 9DOLGLWDV� KDVLO� GLSHUNXDW� GHQJDQ�

PHQJDFX SDGD NRQWHNV VRVLDO� EXGD\D� GDQ HNRQRPL \DQJ PHOLQJNXSL�

SHULODNX�SDUD�SHWDQL�GL�'HVD�+DQGLO�*D\DP�

+� 7DKDSDQ�3HQHOLWLDQ

�� 7DKDSDQ 3HQGDKXOXDQ

7DKDS SHQGDKXOXDQ PHUXSDNDQ ODQJNDK DZDO \DQJ VDQJDW SHQWLQJ�

GDODP�SHQHOLWLDQ�LQL��3DGD�WDKDS�LQL��SHQHOLWL�DNDQ�PHQMHODVNDQ�ODWDU�

EHODNDQJ�PDVDODK�� WXMXDQ�SHQHOLWLDQ�� VHUWD�SHQWLQJQ\D�SHQHOLWLDQ� LQL�

GDODP�NRQWHNV VRVLDO�GDQ�HNRQRPL�PDV\DUDNDW�GHVD�+DQGLO�*D\DP��

'DODP NRQWHNV LQL� SHQWLQJ XQWXN PHUXMXN SDGD OLWHUDWXU \DQJ UHOHYDQ��

VHSHUWL SHQHOLWLDQ VHEHOXPQ\D�\DQJ PHPEDKDV�WHQWDQJ ]DNDW SHUWDQLDQ�

GDQ�SHULODNX�VRVLDO�PDV\DUDNDW��3URSRVDO�LQL�GLEXDW�SDGD�WJO����$SULO�

�����GDQ�GL�WHULPD�MXGXO�SDGD�WJO���0HL������GDQ�GL�XMLNDQ��VHPLQDU�

SURSRVDO��SDGD�WJO����0HL������

�� 7DKDSDQ 3HQJXPSXODQ 'DWD

3DGD� WDKDS� LQL�� SHQHOLWL�PXODL� WHUMXQ� ODQJVXQJ� NH� ODSDQJDQ� GDQ�

PHODNXNDQ SHQJXPSXODQ GDWD SULPHU PHQJJXQDNDQ WHNQLN REVHUYDVL�



��

ZDZDQFDUD� PHQGDODP� �LQ�GHSWK� LQWHUYLHZ��� GDQ� GRNXPHQWDVL��

,QIRUPDQ� XWDPD� \DQJ� GLSLOLK� VHFDUD� SXUSRVLI� DGDODK� SHPLOLN� ODKDQ�

SHUWDQLDQ�GDQ� SLKDN� WHUNDLW� ODLQQ\D� XQWXN� PHQGDSDWNDQ� LQIRUPDVL�

\DQJ�PHQGDODP�PHQJHQDL� SHULODNX�PHUHND� GDODP�PHPED\DU� ]DNDW�

SHUWDQLDQ�� 2EVHUYDVL� MXJD� DNDQ� GLODNXNDQ� XQWXN� PHOLKDW� ODQJVXQJ�

SUDNWLN� SHPED\DUDQ� ]DNDW� GL� ODSDQJDQ�� 6HODLQ� LWX�� SHQHOLWL� DNDQ�

PHQJXPSXONDQ� GRNXPHQ�GRNXPHQ� \DQJ� UHOHYDQ�� VHSHUWL� ODSRUDQ�

]DNDW� GDQ� GDWD� GHPRJUDILV� GHVD�� 3DGD� WDKDS� LQL� SHQHOLWL� WXUXQ� NH�

ODSDQJDQ�GDUL�WJO����0HL�± ��-XQL������

�� 7DKDSDQ 3HQJRODKDQ 'DWD GDQ $QDOLVLV�'DWD

6HWHODK GDWD WHUNXPSXO� WDKDS VHODQMXWQ\D DGDODK SHQJRODKDQ GDQ�

DQDOLVLV GDWD� 'DWD \DQJ GLSHUROHK GDUL ZDZDQFDUD GDQ REVHUYDVL DNDQ�

GLDQDOLVLV PHQJJXQDNDQ SHQGHNDWDQ DQDOLVLV WHPDWLN� GL PDQD SHQHOLWL�

DNDQ�PHQJLGHQWLILNDVL�WHPD�WHPD�XWDPD�\DQJ�PXQFXO�GDUL�GDWD�

3URVHV� LQL� PHOLEDWNDQ� SHQJNRGHDQ� GDWD�� SHQJHORPSRNDQ�

LQIRUPDVL��GDQ�SHQDULNDQ�NHVLPSXODQ�EHUGDVDUNDQ�WHPXDQ�\DQJ�DGD��

3HQHOLWL� MXJD� DNDQ�PHPEDQGLQJNDQ�KDVLO� DQDOLVLV�GHQJDQ� WHRUL�WHRUL�

\DQJ� DGD� XQWXN� PHPEHULNDQ� SHPDKDPDQ� \DQJ� OHELK� PHQGDODP�

PHQJHQDL�SHULODNX�SHPLOLN�ODKDQ�GDODP�PHPED\DU ]DNDW��3DGD WDKDS�

LQL�EHUODQJVXQJ�GDUL�WJO���-XQL�± ���-XQL������

�� 7DKDSDQ 3HQ\XVXQDQ $NKLU �3HQ\HPSXUQDDQ�



��

3DGD� WDKDS� LQL�� WDKDS� SHQ\XVXQDQ� DNKLU� GLODNXNDQ� VHWHODK� GDWD�

GLDQDOLVLV GDQ�KDVLO�SHQHOLWLDQ�GLSHUROHK��3HQHOLWL�PHQ\XVXQ�ODSRUDQ VNULSVL�

VHFDUD VLVWHPDWLV PXODL GDUL EDE SHQGDKXOXDQ KLQJJD NHVLPSXODQ GDQ VDUDQ��

%DJLDQ�LQL�PHQFDNXS�UHYLVL�EHUGDVDUNDQ�PDVXNDQ�GDUL�GRVHQ�SHPELPELQJ�

GDQ� QDUDVXPEHU� ODSDQJDQ�� VHUWD� SHQJHFHNDQ�NHVHVXDLDQ� GHQJDQ�SHGRPDQ�

SHQXOLVDQ�DNDGHPLN�


