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$VVDODPX·DODLNXP�:DUDKPDWXOODKL�:DEDUDNDWXK� 

 

$OKDPGXOLOODK�VD\D�SDQMDWNDQ�SXMD�GDQ�SXML�V\XNXU�NHKDGLUDW�

$OODK�6:7�\DQJ�VHQDQWLDVD�PHOLPSDKNDQ�VHJDOD�UDKPDW��WDXILN�GDQ�

KLGD\DK�1\D�VHKLQJJD�SHQXOLV�GDSDW�PHQ\HOHVDLNDQ�EXNX�GHQJDQ�

MXGXO� ´)XQGDPHQWDO�'DWD� 6FLHQFH� GHQJDQ� /LEUDU\� 3DQGDV� 3\WKRQµ��

%XNX�LQL�GLVXVXQ�GDUL�WXWRULDO�EHUEDJDL�ZHE��EXNX�UHIHUHQVL�WHQWDQJ�

IXQGDPHQWDO� GDVDU� GDVDU� GDWD� VFLHQFH� � � VHUWD� FRQWRK� � � VHGHUKDQD�

GHQJDQ�SDQGDV�\DQJ�GLEXDW�ROHK�SHQXOLV�� 

3RNRN� GDUL� SHQXOLVDQ� LQL� DGDODK� PHPHQXKL� NHEXWXKDQ�

NDODQJDQ�PDV\DUDNDW�XPXP��PDKDVLVZD�L�GDUL�EHUEDJDL�SURJUDP�

VWXGL�\DQJ�LQJLQ�EHODMDU�'DWD�VFLHQFH�GHQJDQ�OLEUDU\�S\WKRQ��7HNQLN�

SHQ\DMLDQ� \DQJ� GLDQJNDW� GLODNXNDQ� EHUXSD� WXWRULDO�� VLQWDNV�

SHQXOLVDQ�VHUWD�FRQWRK�FRQWRK�DSOLNDVL�VHGHUKDQD��3HPEDKDVDQ�EDE�

EXNX�GLPXODL�GHQJDQ�PHQMHODVNDQ�3HQGDKXOXDQ�GDWD�VFLHQFH��%DKDVD�

S\WKRQ��PHPEDFD�GDWD�FVY��PHPEDFD�GDWD�VSUHDGVKHHW��PHPEDFD�

GDWD�GDUL�XUO��PHWRGH�DSSO\��YLVXDOLVDVL�GHQJDQ�PDWSORWOLE�� 

3DGD� NHVHPSDWDQ� LQL� SHQXOLV� LQJLQ� PHQJXFDSNDQ� WHULPD�

NDVLK� NHSDGD� 5DWX� )HLUX]�EXQGD� L\XV��1DELOD�� 1DMPL\D��1DG]LID�

�LVWUL�GDQ�DQDN�DQDN�NX��\DQJ�WHODK�PHPEHULNDQ�VHPDQJDW�Q\D�� 

3HQXOLV� PHQ\DGDUL� EDKZD� GL� GDODP� SHPEXDWDQ� EXNX� LQL�

PDVLK�EDQ\DN�NHNXUDQJDQQ\D��XQWXN�LWX�SHQXOLV�VDQJDW�PHPEXND�

VDUDQ�GDQ�NULWLN�\DQJ�VLIDWQ\D�PHPEDQJXQ�� 

0XGDK�PXGDKDQ� EXNX� LQL� PHPEHULNDQ� PDQIDDW� EDJL� NLWD�

VHPXD��$DPLLQ�<D�5DEEDO�$ODPLQ� 
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$� 3HQJDQWDU�'DWD�6FLHQFH 

'DWD�6FLHQFH� DGDODK�EDJLDQ�SHQWLQJ�GDUL�EDQ\DN� LQGXVWUL�

VDDW� LQL�� PHQJLQJDW� EDQ\DNQ\D� GDWD� \DQJ� GLKDVLONDQ�� GDQ�

PHUXSDNDQ� VDODK� VDWX� WRSLN� \DQJ� SDOLQJ� GLSHUGHEDWNDQ� GL�

NDODQJDQ� 7HNQRORJL� ,QIRUPDVL�� 3RSXODULWDVQ\D� VHPDNLQ�

PHQLQJNDW� VHODPD� EHUWDKXQ�WDKXQ�� GDQ� SHUXVDKDDQ� PXODL�

PHQHUDSNDQ� WHNQLN� GDWD� VFLHQFH� XQWXN�PHQJHPEDQJNDQ� ELVQLV�

PHUHND�GDQ�PHQLQJNDWNDQ�NHSXDVDQ�SHODQJJDQ��� 

'DWD� 6FLHQFH� DGDODK� ELGDQJ� VWXGL� \DQJ� PHQDQJDQL� GDWD�

GDODP� MXPODK� EHVDU� PHQJJXQDNDQ� DODW� GDQ� WHNQLN� PRGHUQ�

XQWXN� PHQHPXNDQ� SROD� \DQJ� WLGDN� WHUOLKDW�� PHPSHUROHK�

LQIRUPDVL�\DQJ�EHUPDNQD��GDQ�PHPEXDW�NHSXWXVDQ�ELVQLV��'DWD�

6FLHQFH� PHQJJXQDNDQ� DOJRULWPD� SHPEHODMDUDQ� PHVLQ� \DQJ�

NRPSOHNV� XQWXN� PHPEDQJXQ� PRGHO� SUHGLNWLI�� 'DWD� \DQJ�

GLJXQDNDQ� XQWXN� DQDOLVLV� GDSDW� EHUDVDO� GDUL� EHUEDJDL� VXPEHU�

GDQ�GLVDMLNDQ�GDODP�EHUEDJDL�IRUPDW� 

 

%� 6LNOXV�+LGXS�'DWD�6FLHQFH 

6LNOXV�KLGXS�GDWD�VFLHQFH�� � WHUGLUL�GDUL�OLPD�WDKDSDQ�\DQJ�

EHUEHGD��GLPDQD�PDVLQJ�PDVLQJQ\D�PHPLOLNL�WXJDVQ\D�VHQGLUL� 

�� &DSWXUH��$NXLVLVL�'DWD��(QWUL�'DWD��(NVWUDNVL�'DWD��7DKDS�LQL�

PHOLEDWNDQ� SHQJXPSXODQ� GDWD� �GDWD� FROOHFWLQJ�� PHQWDK�

WHUVWUXNWXU�GDQ�WLGDN�WHUVWUXNWXU� 

�� �0DLQWDLQ�� 3HUJXGDQJDQ� 'DWD�� 3HPEHUVLKDQ� 'DWD��

3HPHQWDVDQ� 'DWD�� 3HPURVHVDQ� 'DWD�� $UVLWHNWXU� 'DWD��

3(1*$17$5�

'$7$�6&,(1&( 



�� 

 

%$% 

��3(1'$+8/8$1�%$+$6$�3(052*5$0$1�3<7+21 

 

 

$� 3HQGDKXOXDQ�3\WKRQ 

3\WKRQ�DGDODK�PHUXSDNDQ�EDKDVD�SHPURJUDPDQ�GLQDPLV��

WLQJNDW�WLQJJL��\DNQL�%DKDVD�SHPURJUDPDQ�LQWHUSHUHWHG��%DKDVD�

LQL� PHQGXNXQJ� SHQGHNDWDQ� SHPURJUDPDQ� %HURULHQWDVL� 2EMHN�

XQWXN�SHQJHPEDQJDQ�DSOLNDVL�VHGHUKDQD�GDQ�PXGDK�GLSHODMDUL�

VHUWD� PHQ\HGLDNDQ� EDQ\DN� VWUXNWXU� GDWD� WLQJNDW� WLQJJL� GDQ�

SURVHV� SHQJXPSXODQ� GDWD�� SHPEHUVLKDQ� GDWD�� YLVXDOLVDVL��

SHPRGHODQ�GDODP�ELGDQJ�GDWD�VFLHQFH� 

3\WKRQ� DGDODK� EDKDVD� VNULS� \DQJ� PXGDK� GLSHODMDUL�

QDPXQ�NXDW�GDQ�VHUEDJXQD��\DQJ�PHPEXDWQ\D�PHQDULN�XQWXN�

3HQJHPEDQJDQ�$SOLNDVL� 

6LQWDNV� GDQ� SHQJHWLNDQ� 3\WKRQ� VDQJDW� GLQDPLV� GHQJDQ�

VLIDW� LQWHUSUHWDVLQ\D� PHQMDGLNDQQ\D� EDKDVD� \DQJ� LGHDO� XQWXN�

VNULS�GDQ�SHQJHPEDQJDQ�DSOLNDVL�\DQJ�FHSDW� 

3\WKRQ� PHQGXNXQJ� EDQ\DN� SROD� SHPURJUDPDQ��

WHUPDVXN�JD\D�SHPURJUDPDQ�EHURULHQWDVL�REMHN��LPSHUDWLI��GDQ�

IXQJVLRQDO�VHUWD�SURVHGXUDO� 

3\WKRQ�WLGDN�GLPDNVXGNDQ�XQWXN�EHNHUMD�GL�DUHD�WHUWHQWX��

VHSHUWL�SHPURJUDPDQ�ZHE�� ,WXODK�PHQJDSD� LQL�GLNHQDO�VHEDJDL�

EDKDVD� SHPURJUDPDQ� PXOWLJXQD� NDUHQD� GDSDW� GLJXQDNDQ�

GHQJDQ�ZHE��SHUXVDKDDQ��&$'��'��GOO� 

.LWD� WLGDN� SHUOX� PHQJJXQDNDQ� WLSH� GDWD� XQWXN�

PHQGHNODUDVLNDQ� YDULDEHO� NDUHQD� LQL� GLNHWLN� VHFDUD� GLQDPLV�

VHKLQJJD� NLWD� GDSDW� PHQXOLV� D ��� XQWXN� PHQHWDSNDQ� QLODL�

ELODQJDQ�EXODW�GDODP�YDULDEHO�ELODQJDQ�EXODW� 

3(1'$+8/8$1�%$+$6$�
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$� 3HQGDKXOXDQ�3DQGDV 

3DQGDV�DGDODK�VHEXDK�OLEUDU\�\DQJ�ELVD�GLJXQDNDQ�GDODP�

EHNHUMD�GHQJDQ�%DKDVD�SHPURJUDPDQ�S\WKRQ�� WRRO� LQL�PHQMDGL�

SHQWLQJ�SDGD�VHRUDQJ�'DWD�6FLHQWLVW��'DWD�$QDO\VW��3HPEHODMDUDQ�

PHVLQ� �0/� \DQJ� FDQJJLK� GDQ� DODW� YLVXDOLVDVL� \DQJ� JODPRU�

PXQJNLQ� PHQDULN� VHPXD� SHUKDWLDQ�� QDPXQ� SDQGDV� DGDODK�

WXODQJ�SXQJJXQJ�VHEDJLDQ�EHVDU�SUR\HN�GDWD� 

�7RROV�3DQGDV�LQL�SDGD�GDVDUQ\D�DGDODK�UXPDK�GDWD�NLWD��

0HODOXL� SDQGDV�� NLWD� PHQJHQDOL� GDWD�� PHQJNROHNVL� GDWD�

PHPEHUVLKNDQ��PHQJXEDK��GDQ�PHQJDQDOLVLVQ\D� 

0LVDOQ\D��MLND�NLWD�LQJLQ�PHQMHODMDKL�NXPSXODQ�GDWD�\DQJ�

GLVLPSDQ�GDODP�&69�GL�NRPSXWHU�NLWD�DWDX�KDVLO�GRZQORDG�GDUL�

ZHEVLWH� EHQFKPDUN� GDWD�� 3DQGDV� DNDQ�PHQJHNVWUDN� GDWD� GDUL�

&69�WHUVHEXW�NH�GDODP�'DWD)UDPH�DWDX�PHPEXDW�Q\D�PHQMDGL�

VHEXDK� WDEHO�� ODOX� GDWDIUDPHQ\D� GDSDW� NLWD� ODNXNDQ� SURVHV�

VHODQMXWQ\D�VHSHUWL� 

0HQJKLWXQJ� VWDWLVWLN�GDQ�PHQMDZDE�SHUWDQ\DDQ� WHQWDQJ�

GDWD�PLVDOQ\D� 

�� %HUDSD�UDWD�UDWD��PHGLDQ��PDNV��DWDX�PLQ�VHWLDS�NRORP" 

�� $SDNDK�NRORP�$�EHUNRUHODVL�GHQJDQ�NRORP�%" 

�� 6HSHUWL�DSD�VHEDUDQ�GDWD�SDGD�NRORP�&" 

�� 0HP� EHUVLKNDQ� GDWD� GHQJDQ� PHODNXNDQ� KDO�KDO� VHSHUWL�

PHQJKDSXV�QLODL�\DQJ�KLODQJ�GDQ�PHPILOWHU�EDULV�DWDX�NRORP�

EHUGDVDUNDQ�EHEHUDSD�NULWHULD 

3(1'$+8/8$1�
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$� 3HQGDKXOXDQ�&69�)LOH 

&69� �&RPPD� 6HSDUDWHG� 9DOXHV�� DGDODK� ILOH� � \DQJ� VHWLDS�

QLODLQ\D� GLSLVDKNDQ� ROHK� NRPD�� \DQJ� PHPXQJNLQNDQ� GDWD�

GLVLPSDQ�GDODP� IRUPDW� WDEHO��&69� WHUOLKDW� VHSHUWL� VSUHDGVKHHW�

WHWDSL�ILOHQ\D�EHU�HNVWHQVL��FVY� 

)LOH� &69� GDSDW� GLJXQDNDQ� GHQJDQ� KDPSLU� VHPXD�

SURJUDP� VSUHDGVKHHW�� VHSHUWL� 0LFURVRIW� ([FHO� DWDX� *RRJOH�

6SUHDGVKHHWV�� &69� EHUEHGD� GDUL� MHQLV� ILOH� VSUHDGVKHHW� ODLQQ\D�

NDUHQD��KDQ\D�GDSDW�PHPLOLNL�VDWX�OHPEDU�GDODP�VDWX�ILOH��&69�

WLGDN�GDSDW�PHQ\LPSDQ�VHO��NRORP��DWDX�EDULV��6HODLQ�LWX���WLGDN�

ELVD�WLGDN�PHQ\LPSDQ�UXPXV�GDODP�IRUPDW�LQL� 

 

%� 0HQJDSD�ILOH�&69�GLJXQDNDQ" 

)LOH�&69�PHOD\DQL�VHMXPODK� WXMXDQ�ELVQLV�\DQJ�EHUEHGD��

0LVDOQ\D�� PHPEDQWX� SHUXVDKDDQ� PHQJHNVSRU� GDWD� GDODP�

MXPODK� EHVDU� NH� GDWDEDVH� \DQJ� OHELK� WHUNRQVHQWUDVL�� MXJD�

PHOD\DQL�G�IXQJVL�ELVQLV�XWDPD�ODLQQ\D� 

)LOH� &69� DGDODK� ILOH� WHNV� ELDVD�� VHKLQJJD� OHELK� PXGDK�

GLEXDW�ROHK�SHQJHPEDQJ�VLWXV�ZHE�� 

.DUHQD� EHUXSD� WHNV� ELDVD�� OHELK� PXGDK� XQWXN�

PHQJLPSRUQ\D�NH�VSUHDGVKHHW�DWDX�SHQ\LPSDQDQ�GDWDEDVH�ODLQ�

DSD�SXQ�\DQJ�NLWD�JXQDNDQ� 

3DQGDV� DGDODK� OLEUDU\� SDGD� 3\WKRQ� \DQJ� EDQ\DN�

GLJXQDNDQ� XQWXN� 'DWD� 6FLHQFHV�� 'DWD� $QDO\VLV�� GDQ�0DFKLQH�

/HDUQLQJ� \DQJ� PHQDZDUNDQ� FDUD� IOHNVLEHO� GDQ� LQWXLWLI� XQWXN�

0(0%$&$�'$7$�
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$� 3HQGDKXOXDQ 

3DGD�%DE�LQL��NLWD�DNDQ�PHPSHODMDUL�FDUD�EHNHUMD�GHQJDQ�

6SUHDGVKHHW�([FHO�PHQJJXQDNDQ�3DQGDV���.LWD�DNDQ�PHPEDKDV�

IXQJVL� SDQGD� UHDG� ([FHO� GDQ� SDUDPHWHUQ\D� \DQJ� GLJXQDNDQ�

XQWXN�PHPEDFD�GDWD�ILOH�([FHO�GDQ�MXJD�EHUEDJDL�FDUD�PHPEDFD�

GDWD�ILOH�([FHO� 

��0HWKRG� DWDX� IXQJVL� UHDGBH[FHO� SDQGDV� XQWXN�PHPEDFD�

ILOH� ([FHO�� GLVDQD� WHUGDSDW� SXOD� SDUDPHWHU\D� XQWXN� IXQJVL� LQL��

VHSHUWL��LR����VKHHWBQDPH����GW\SH���GOO�MLND�LQJLQ�PHPEDFD�GDWD�

GHQJDQ�FDUD�\DQJ�EHUEHGD��.LWD�MXJD�ELVD�PHQGDSDWNDQ�EDJLDQ�

GDWD� WHUWHQWX� PHQJJXQDNDQ� SDUDPHWHU� IXQJVL� SDQGDV�

UHDGBH[FHO� 

 

%� 0HPDKDPL�)XQJVL�UHDGBH[FHO�3DQGD 

3DQGDV�UHDG� H[FHO��� DGDODK� PHWRGH� SDQGDV� � \DQJ�

GLJXQDNDQ�XQWXN�PHPEDFD�OHPEDU�H[FHO�GHQJDQ�HNVWHQVL���[OV[��

�[OV���[OV[���[OVP���[OVE���RGI���RGV�GDQ��RGW��NH�GDODP�REMHN�3DQGDV�

'DWD)UDPH� 

�2EMHN� 3DQGDV� 'DWD)UDPH�� GLNHPEDOLNDQ� GHQJDQ�

PHPEDFD� VDWX� OHPEDU� VHPHQWDUD� PHPEDFD� GXD� OHPEDU�

PHQJKDVLONDQ�'LFW�RI�'DWD)UDPH� 

.LWD� MXJD� GDSDW� PHPXDW� ILOH� ([FHO� GDUL� 85/� DWDX� \DQJ�

GLVLPSDQ�GL�VLVWHP�ILOH�ORNDO�� ,QL�PHQGXNXQJ�KWWS�� IWS��V���GDQ�

ILOH� XQWXN�85/�� )XQJVL� 3DQGDV� 5HDG�([FHO�PHPLOLNL� EHUEDJDL�

SDUDPHWHU��%HEHUDSD�GL�DQWDUDQ\D�DGDODK�VHEDJDL�EHULNXW� 

0(0%$&$�'$7$�

(;&(/�'(1*$1�

3$1'$6 
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$� 3HQGDKXOXDQ 

3DGD�%DE�VHEHOXPQ\D��SHPEDFDDQ�GDUL�&69�GDQ�GDWD�GDUL�

ILOH�([FHO��NHGXD�ILOH�WHUVHEXW�GLVLPSDQ�VHFDUD�ORNDO� 

$GD�EDQ\DN� IXQJVL�SDQGDV�UHDGHU�\DQJ�GDSDW�PHPEDFD�

GDWD� GDUL� ORNDVL� MDUDN� MDXK� GHQJDQ� PHQHUXVNDQ� MDOXU� 85/��

0LVDOQ\D�� UHDGBFVY��� GDQ� UHDGBH[FHO��� GDSDW� PHQJDPELO� 85/�

XQWXN�PHPEDFD� ILOH�\DQJ�GDSDW�GLDNVHV�PHODOXL� LQWHUQHW��3DGD�

%DE� LQL�� NLWD� DNDQ� PHPEDFD� ILOH� ([FHO� PHQJJXQDNDQ�

SDQGDV�UHDGBFVY��� GDQ� SDQGDV�UHDGBH[FHO��� GDUL� ORNDVL� MDUDN�

MDXK�� VHSHUWL� *LW+XE� GDQ� *RRJOH� VSUHDGVKHHW� SULEDGL� � \DQJ�

GLSXEOLNDVL� �� .LWD� MXJD� DNDQ� PHPEDFD� GDWD� ODQJVXQJ� GDUL�

KDODPDQ�+70/�NH�GDODP�SDQGDV�'DWD)UDPH� 

 

%� 3HUVLDSDQ�/LEUDU\�7DPEDKDQ�\DQJ�'LEXWXKNDQ 

�� 5HTXHVW�/LEUDU\ 

5HTXHVW�/LEUDU\� DGDODK� VDODK� VDWX�EDJLDQ� LQWHJUDO�GDUL�

3\WKRQ�XQWXN�PHPEXDW�SHUPLQWDDQ�+773�NH�85/�WHUWHQWX��

%DLN� LWX� 5(67� $3,� DWDX� :HE� 6FUDSLQJ�� .HWLND� VHVHRUDQJ�

PHPEXDW� SHUPLQWDDQ� NH� 85,�� LD� DNDQ� PHQJHPEDOLNDQ�

UHVSRQV�� 3HUPLQWDDQ� 3\WKRQ� PHQ\HGLDNDQ� IXQJVLRQDOLWDV�

EDZDDQ�XQWXN�PHQJHOROD�SHUPLQWDDQ�GDQ�UHVSRQV� 

5HTXHVW�/LEUDU\�SDGD�3\WKRQ�DGDODK�VROXVL�WHSDW�XQWXN�

PHPEXDW�SHUPLQWDDQ�+773�GHQJDQ�3\WKRQ��EHUNDW�$3,�Q\D�

\DQJ� HOHJDQ� GDQ� LQWXLWLI� \DQJ� PHQ\HGHUKDQDNDQ� SURVHV�

0(0%$&$�'$7$�

&69��(;&(/�'$5,�
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$� 3HQGDKXOXDQ 

6HEDJDL�VHRUDQJ�'DWD�6FLHQFH�DWDX�SHQJHPEDQJ�SHUDQJNDW�

OXQDN�\DQJ�EHNHUMD�GHQJDQ�GDWD��NLWD�PXQJNLQ�VHULQJ�NDOL�SHUOX�

PHQHUDSNDQ�IXQJVL�NH�VHPXD�NRORP�GL�3DQGDV�'DWD)UDPH�� ,QL�

ELVD� PHQMDGL� WXJDV� \DQJ�PHPDNDQ� ZDNWX� GDQ�PHPERVDQNDQ�

MLND� NLWD� PHQFRED� PHODNXNDQQ\D� VHFDUD� PDQXDO�� 8QWXQJQ\D�

3DQGDV� PHQ\HGLDNDQ� FDUD� \DQJ� VHGHUKDQD� GDQ� HILVLHQ� XQWXN�

PHQHUDSNDQQ\D�� EHUIXQJVL� NH� VHPXD� NRORP� GL� 'DWD)UDPH�

PHQJJXQDNDQ�PHWRGH�DSSO\� 

)XQJVL� 3DQGDV� 'DWD)UDPH� DSSO\��� GLJXQDNDQ� XQWXN�

PHQHUDSNDQ� IXQJVL� GL� VHSDQMDQJ� VXPEX� 'DWD)UDPH�� %HQWXN�

XPXP�6LQWDNV�SHQXOLVDQQ\D�DGDODK�VHEDJDL�EHULNXW� 

GHI�DSSO\� 

����VHOI� 

����IXQF� 

����D[LV �� 

����EURDGFDVW 1RQH� 

����UDZ )DOVH� 

����UHGXFH 1RQH� 

����UHVXOWBW\SH 1RQH� 

����DUJV ��� 

����NZGV 

� 
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$� 3HQGDKXOXDQ 

3DGD� %DE� VHEHOXPQ\D� NLWD� WHODK� PHPEDKDV� GDVDU� GDUL�

PHWRGH� DSSO\��� ��PHWRGH� LQL� DGDODK� ILWXU� FDQJJLK� GDUL� 3DQGDV�

\DQJ�PHPXQJNLQNDQ�NLWD�PHQHUDSNDQ�IXQJVL�NH�VHWLDS�HOHPHQ�

GDODP�'DWD)UDPH��0HWRGH�LQL�PHQJDPELO�VDWX�DUJXPHQ��IXQJVL�

\DQJ�LQJLQ�NLWD�WHUDSNDQ��.LWD�GDSDW�PHQHUXVNDQ�IXQJVL�EDZDDQ�

3\WKRQ��IXQJVL�ODPEGD��DWDX�IXQJVL�\DQJ�GLWHQWXNDQ�SHQJJXQD�

NH�PHWRGH�DSSO\��� 

6DDW�NLWD�PHQHUDSNDQ�IXQJVL�NH�'DWD)UDPH�PHQJJXQDNDQ�

PHWRGH�DSSO\����IXQJVL�WHUVHEXW�GLWHUDSNDQ�NH�VHWLDS�HOHPHQ�GL�

'DWD)UDPH��6HFDUD�GHIDXOW��PHWRGH�DSSO\���PHQHUDSNDQ�IXQJVL�

NH�VHWLDS�NRORP�GL�'DWD)UDPH��1DPXQ��NLWD�GDSDW�PHQJJXQDNDQ�

SDUDPHWHU� D[LV� XQWXN� PHQHUDSNDQ� IXQJVL� WHUVHEXW� NH� VHWLDS�

EDULV� 

 

%� 3HQHUDSDQ�)XQJVL�0HWRGH�$SSO\���NH�6HULHV 

6HULHV� DGDODK� PHUXSDNDQ� GDVDU� SDGD� SDQGD�� 3DGD�

GDVDUQ\D�DGDODK�DUUD\�VDWX�GLPHQVL�GHQJDQ�ODEHO�VXPEX�\DQJ�

GLVHEXW�LQGHNV� 

$GD�EHUEDJDL�FDUD�XQWXN�PHPEXDW�REMHN�6HULHV��PLVDOQ\D��

NLWD�GDSDW�PHQJLQLVLDOLVDVL�6HUL�GHQJDQ�/LVW�DWDX�'LFW���0DUL�NLWD�

GHILQLVLNDQ� REMHN� 6HULHV� GHQJDQ� GXD� GDIWDU� \DQJ� EHULVL� QDPD�

VLVZD�VHEDJDL�LQGHNV�GDQ�WLQJJL�EDGDQ�PHUHND�GDODP�VHQWLPHWHU�

VHEDJDL�GDWD� 
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$� 3HQGDKXOXDQ 

0DWSORWOLE�PHUXSDNDQ�OLEUDU\�YLVXDOLVDVL�\DQJ�OXDU�ELDVD�

PXGDK�GLJXQDNDQ�GHQJDQ�EDKDVD�3\WKRQ��0DWSORWOLE�GLEDQJXQ�

GL� DWDV� DUUD\� 1XP3\� GDQ� GLUDQFDQJ� XQWXN� EHNHUMD� GHQJDQ�

WXPSXNDQ�6FL3\�\DQJ�OHELK�OXDV�GDQ�WHUGLUL�GDUL�EHEHUDSD�SORW�

VHSHUWL�OLQH��EDWDQJ��VHEDU��KLVWRJUDP��GOO�  

0DWSORWOLE�S\SORW� DGDODK� NXPSXODQ� IXQJVL� \DQJ�

PHPEXDW�PDWSORWOLE�EHUIXQJVL� VHSHUWL�0$7/$%��6HWLDS� IXQJVL�

S\SORW�PHPEXDW�EHEHUDSD�SHUXEDKDQ�SDGD�JDPEDU��PLVDOQ\D��

PHPEXDW� JDPEDU��PHPEXDW� DUHD� SORW� SDGD�JDPEDU��PHPSORW�

EHEHUDSD�JDULV�GL�DUHD�SORW��PHQJKLDVL�SORW�GHQJDQ�ODEHO��GOO� 

'L� PDWSORWOLE�S\SORW� EHUEDJDL� VWDWXV� GLSHUWDKDQNDQ� GL�

VHOXUXK�SHPDQJJLODQ�IXQJVL��VHKLQJJD�LD�PHODFDN�KDO�KDO�VHSHUWL�

JDPEDU� VDDW� LQL� GDQ� DUHD� SORW�� GDQ� IXQJVL� SORW� GLDUDKNDQ� NH�

VXPEX� VDDW� LQL� �KDUDS� GLFDWDW� EDKZD� �VXPEX�� GL� VLQL� GDQ� GL�

VHEDJLDQ� EHVDU� WHPSDW� GL� GRNXPHQWDVL� PHQJDFX� SDGD� EDJLDQ�

VXPEX�VXDWX�JDPEDU�GDQ�EXNDQ�LVWLODK�PDWHPDWLND��D[LV��XQWXN�

OHELK�GDUL�VDWX�VXPEX��� 

3DGD�%DE�LQL��NLWD�DNDQ�EHODMDU�WHQWDQJ�SORW�3\WKRQ�GHQJDQ�

0DWSORWOLE� GDUL� GDVDU� KLQJJD� ODQMXWDQ� GHQJDQ� EDQWXDQ�

NXPSXODQ� GDWD� EHVDU� \DQJ� EHULVL� LQIRUPDVL� WHQWDQJ� EHUEDJDL�

MHQLV�SORW�GDQ�SHQ\HVXDLDQQ\D��0HQJKDVLONDQ�YLVXDOLVDVL�JUDIN�

GHQJDQ�S\SORW�VDQJDW�FHSDW��6HEHOXP�PHQJJXQDNDQQ\D�SHUOX�GL�

LQVWDOO�OLEUDU\�PDWSORWOLE�DJDU�GDSDW�EHNHUMD�GHQJDQ�JUDILN� 
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$� 3HQGDKXOXDQ 

3DQGDV�DGDODK�VDODK�VDWX� OLEUDU\�3\WKRQ�WHUSRSXOHU�\DQJ�

PHPXQJNLQNDQ� FDUD� HILVLHQ� PHQDQJDQL� GDWD� GDODP� MXPODK�

EHVDU��.DUHQD�SHQDQJDQDQ�GDWD�PHUXSDNDQ�NHEXWXKDQ�EDJL�SDUD�

GDWD� VFLHQWLFH�� SHQHOLWL�� DWDX� VHPXD� RUDQJ� \DQJ� SHNHUMDDQQ\D�

PHPHUOXNDQ�DQDOLVLV�GDWD��3DGD�VWXGL�NDVXV��EDE�LQL�PHQJXODQJ��

EHEHUDSD�SHQJHWDKXDQ�GDVDU�WHQWDQJ�SHQJNRGHDQ�3\WKRQ�SDGD�

EDE�WHUOHELK�GDKXOX� 

3DGD� %DE� LQL� MXJD� DNDQ� PHPEDKDVD� YLVXDOLVDVL� GDWD�

GHQJDQ� OLEUDU\� PDWSORWOLE�� 9LVXDOLVDVL� GDWD� DGDODK� ODQJNDK�

SHQWLQJ�GDODP�PHQ\XNVHVNDQ�SUR\HN�'DWD�6FLHQFH��GHQJDQ�SORW�

HIHNWLI�PHQ\DPSDLNDQ�ULEXDQ�NDWD� 

9LVXDOLVDVL� GDWD� DGDODK� FDUD� DPSXK� XQWXN� PHQDQJNDS�

WUHQ�GDQ�EHUEDJL�ZDZDVDQ�\DQJ�GLSHUROHK�GDUL�GDWD��$GD�EDQ\DN�

DODW� YLVXDOLVDVL� GDWD� GHQJDQ� EDQ\DN� ILWXU� OXDU� ELDVD�� QDPXQ�

GDODP� WXWRULDO� LQL�� NLWD� DNDQ� EHODMDU� PHPEXDW� SORW� GHQJDQ�

OLEDUDU\�3DQGDV� 

'HQJDQ�DVXPVL�EDKZD�NLWD�WHODK�PHQJHWDKXL�GDVDU�GDVDU�

3DQGDV� 'DWD)UDPHV� SDGD� EDE� VHEHOXPQ\D� \DLWX� 'DVDU�'DVDU�

3DQGDV�GDQ�1XP3\� 
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$� 3HQGDKXOXDQ� 

3HUXVDKDDQ� GL� EHUEDJDL� VHOXUXK� GXQLD� VHODOX�

PHQJXPSXONDQ� GDQ� PHQJDQDOLVLV� GDWD� WHQWDQJ� SHODQJJDQ�

PHUHND� XQWXN� PHPEHULNDQ� OD\DQDQ� \DQJ� OHELK� EDLN� GDQ�

PHQLQJNDWNDQ�NHXQWXQJDQ�PHUHND��'L�GXQLD�GLJLWDO�VDDW�LQL��NLWD�

GDSDW� PHQJXPSXONDQ� GDWD� GDODP� MXPODK� EHVDU�� \DQJ�

PHPHUOXNDQ�PHWRGH�SHPURVHVDQ�GDWD�GDQ�SHUDQJNDW�OXQDN�QRQ�

WUDGLVLRQDO� 

6HRUDQJ�'DWD� 6FLHQWLHV� DGDODK� VHRUDQJ� SURIHVLRQDO� \DQJ�

EHUVSHVLDOLVDVL� GDODP� PHQJDQDOLVLV� GDQ� PHQDIVLUNDQ� GDWD��

0HUHND�PHQJJXQDNDQ�NHWHUDPSLODQ�LOPX�GDWD�XQWXN�PHPEDQWX�

RUJDQLVDVL� PHPEXDW� NHSXWXVDQ� \DQJ� OHELK� EDLN� GDQ�

PHQLQJNDWNDQ�RSHUDVL�PHUHND��'DWD�6FLHQWLHV�ELDVDQ\D�PHPLOLNL�

ODWDU� EHODNDQJ� \DQJ� NXDW� GL� ELGDQJ�PDWHPDWLND�� VWDWLVWLN�� GDQ�

LOPX�NRPSXWHU��0HUHND�PHQJJXQDNDQ�SHQJHWDKXDQ� LQL�XQWXN�

PHQJDQDOLVLV� NXPSXODQ�GDWD� EHVDU� GDQ�PHQHPXNDQ� WUHQ� DWDX�

SROD��6HODLQ�LWX��LOPXZDQ�GDWD�GDSDW�PHQJHPEDQJNDQ�FDUD�EDUX�

XQWXN�PHQJXPSXONDQ�GDQ�PHQ\LPSDQ�GDWD� 

 

%� $SD�\DQJ�'LODNXNDQ�'DWD�6FLHQWLVW" 

6HRUDQJ� 'DWD� VFLHQWLVW� PHQJHNVWUDN�� PHQJDQDOLVLV�� GDQ�

PHQDIVLUNDQ� GDWD� XQWXN�PHQJXQJNDS�ZDZDVDQ� EHUKDUJD� GDQ�

PHQJLQIRUPDVLNDQ�NHSXWXVDQ�VWUDWHJLV��0HUHND�PHQJXPSXONDQ�

GDQ� PHPEHUVLKNDQ� GDWD� GDUL� EHUEDJDL� VXPEHU�� PHODNXNDQ�

DQDOLVLV� GDWD� HNVSORUDVL� XQWXN� PHQJLGHQWLILNDVL� SROD�� GDQ�

��&$5$�0(1-$',�'$7$�
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��HDV\�ZD\V�WR�UHDG�*RRJOH�6KHHWV�GDWD�XVLQJ�3\WKRQ��'L�DNVHV�SDGD�

DJXVWXV� ������ WHUVHGLD� GL�

KWWSV���PHGLXP�FRP�JHHNFXOWXUH���HDV\�ZD\V�WR�UHDG�

JRRJOH�VKHHWV�GDWD�XVLQJ�S\WKRQ��H�HI���F��� 

$GDP� 6WHZDUG�� �������� 3\WKRQ� 3URJUDPPLQJ� IRU� %HJLQQHUV�

&RS\ULJKW��������E\�$GDP�6WHZDUW 

$JXV� 6XKDUWR� ������� )XQGDPHQWDO� %DKDVD� 3HPURJUDPDQ� 3\WKRQ��

3HQHUELW� &9� (XUHNVD� PHGLD� $NVDUD�� 3XUEDOLQJJD� -DZD�

7HQJDK 

*ULHV� 3DXO�� &DPSEHOO� -HQQLIHU�� 0RQWRMR� -DVRQ�� �������� 3UDFWLFDO�

3URJUDPPLQJ��7KLUG� (GLWLRQ�$Q� ,QWURGXFWLRQ� WR�&RPSXWHU�

6FLHQFH�8VLQJ�3\WKRQ������3XEOLVKHU��$QG\�+XQW��86$ 

+RZ�WR�8VH�WKH�$SSO\�0HWKRG�LQ�3DQGDV��'L�DNVHV�SDGD�6HSWHPEHU�

������ WHUVHGLD� GL� KWWSV���ZZZ�GDWDTXHVW�LR�EORJ�WXWRULDO�

KRZ�WR�XVH�WKH�DSSO\�PHWKRG�LQ�SDQGDV� 

0DWSORWOLE� 7XWRULDO� �'L� DNVHV� SDGD� 1RYHPEHU� ������ WHUVHGLD� GL�

KWWSV���ZZZ�JHHNVIRUJHHNV�RUJ�PDWSORWOLE�WXWRULDO� 

3DQGDV�'DWD)UDPH�DSSO\���([DPSOHV��'L�DNVHV�SDGD�DJXVWXV�������

WHUVHGLD� GL�

KWWSV���ZZZ�GLJLWDORFHDQ�FRP�FRPPXQLW\�WXWRULDOV�SDQ

GDV�GDWDIUDPH�DSSO\�H[DPSOHV 

3DQGDV�UHDG�FVY���7XWRULDO��,PSRUWLQJ�'DWD��'L�DNVHV�SDGD�DJXVWXV�

������ WHUVHGLD� GL�

KWWSV���ZZZ�GDWDFDPS�FRP�WXWRULDO�SDQGDV�UHDG�FVY 

3\SORW� WXWRULDO� �'L� DNVHV� SDGD� 1RYHPEHU� ������ WHUVHGLD� GL�

KWWSV���PDWSORWOLE�RUJ�VWDEOH�WXWRULDOV�S\SORW�KWPO 

3\WKRQ� _� 3DQGDV� 6HULHV�DSSO\��� � �'L� DNVHV� SDGD� DJXVWXV� ������

WHUVHGLD� GL� KWWSV���ZZZ�JHHNVIRUJHHNV�RUJ�S\WKRQ�

SDQGDV�VHULHV�DSSO\�"UHI OES 



��� 

 

3\WKRQ� +LVWRU\� DQG� 9HUVLRQV� �'LDNVHV� SDGD� ��� -DQXDUL� ������

WHUVHGLD�GL�KWWSV���ZZZ�MDYDWSRLQW�FRP�S\WKRQ�KLVWRU\ 

3\WKRQ�3DQGDV�7XWRULDO��$�&RPSOHWH�,QWURGXFWLRQ�IRU�%HJLQQHUV��'L�

DNVHV� SDGD� DJXVWXV� ������

KWWSV���ZZZ�OHDUQGDWDVFL�FRP�WXWRULDOV�S\WKRQ�SDQGDV�

WXWRULDO�FRPSOHWH�LQWURGXFWLRQ�IRU�EHJLQQHUV� 

3\WKRQ�7XWRULDO�_�3\WKRQ�3URJUDPPLQJ�/DQJXDJH��'LDNVHV�SDGD����

-DQXDUL� ������ WHUVHGLD� GL�

KWWSV���ZZZ�MDYDWSRLQW�FRP�S\WKRQ�WXWRULDO 

5HDG� &69�ZLWK� 3DQGDV� �'L� DNVHV� SDGD� DJXVWXV� ������ WHUVHGLD� GL�

KWWSV���S\WKRQEDVLFV�RUJ�UHDG�FVY�ZLWK�SDQGDV��5HDG�

FVY�ZLWK�LQGH[ 

5HDG� ([FHO� )LOH� LQ� 3\WKRQ� 3DQGDV� �'L� DNVHV� SDGD� DJXVWXV� ������

WHUVHGLD� GL�

KWWSV���ZZZ�VFDOHU�FRP�WRSLFV�SDQGDV�SDQGDV�UHDG�

H[FHO� 

:KDW� LV� 'DWD� 6FLHQFH�� /LIHF\FOH�� $SSOLFDWLRQV�� 3UHUHTXLVLWHV� DQG�

7RROV� �'L� DNVHV� SDGD� -XOL� ������ WHUVHGLD� GL�

KWWSV���ZZZ�VLPSOLOHDUQ�FRP�WXWRULDOV�GDWD�VFLHQFH�

WXWRULDO�ZKDW�LV�GDWD�VFLHQFH 

+RZ�WR�%HFRPH�D�'DWD�6FLHQWLVW�LQ�������&RPSOHWH�*XLGH��'L�DNVHV�

SDGD� ��� 'HVHPEHU� ����� �� WHUVHGLD� GL�

KWWSV���ZZZ�VLPSOLOHDUQ�FRP�WXWRULDOV�GDWD�VFLHQFH�

WXWRULDO�KRZ�WR�EHFRPH�D�GDWD�

VFLHQWLVW�FDUHHUVBLQBGDWDBVFLHQFH 
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,U��$JXV�6XKDUWR��0�.RP� 

6DDW� LQL� DNWLI� PHQJDMDU� VHEDJDL� 'RVHQ�

8QLYHUVLWDV�,QGRQHVLD�SURJUDP�YRNDVL�VHMDN�

WDKXQ� ������ GDQ� 'RVHQ� WHWDS� 8QLYHUVLWDV�

3DPXODQJ�SURJUDP�VWXGL�6LVWHP�,QIRUPDVL�

VHMDN� WDKXQ� ������ $NWLI� PHPEXDW� EXNX�

UXPSXQ�LOPX�.RPSXWHU��NRPSHWHQVL�PDWD�

NXOLDK� PHQJDPSX� 'DWDEDVH��

3HPURJUDPDQ�� 5HND\DVD� 3HUDQJNDW� /XQDN�� 6HODLQ� LWX� VHEDJDL�

SUDNWLVL�WHQDJD�DKOL���GL�2UJDQLVDVL�GDQ�.RQVXOWDQ�,7� 
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