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��� /DWDU�%HODNDQJ

'DODP�NRPXQLNDVL�VHKDUL�KDUL��DGD�GXD�PDFDP�PRGHO�EDKDVD \DQJ�EDQ\DN�GLJXQDNDQ�

PDV\DUDNDW� GL� ,QGRQHVLD�� \DLWX� EDKDVD IRUPDO� GDQ� EDKDVD WLGDN� IRUPDO�� %DKDVD IRUPDO�

PHUXSDNDQ�EDKDVD \DQJ�PHQJLNXWL�NDLGDK�EDKDVD��VHGDQJNDQ�EDKDVD \DQJ�WLGDN�IRUPDO�DGDODK�

EDKDVD \DQJ� NHOXDU� GDUL� NDLGDK� EDNX� EDKDVD�� 1DPXQ� GHPLNLDQ�� PDV\DUDNDW� OHELK� VHULQJ�

PHQJJXQDNDQ� EDKDVD QRQIRUPDO� XQWXN� NRPXQLNDVL� VHKDUL�KDUL�� 6HODLQ� GDODP� SHUFDNDSDQ�

VHFDUD� ODQJVXQJ�� SHQJJXQDDQ� EDKDVD QRQIRUPDO� EDQ\DN� SXOD� GLJXQDNDQ� GL� PHGLD� VRVLDO��

PHVVHQJHU�� GDQ� VHEDJDLQ\D�� 3HQJJXQDDDQ� EDKDVD WHUVHEXW� GLJXQDNDQ� GL� DQWDUDQ\D� GHQJDQ�

DODVDQ�XQWXN�PHPSHUODQFDU�NRPXQLNDVL�GDQ�PHQ\HGHUKDQDNDQ�WXOLVDQ�SHVDQ��

$GDSXQ�FRQWRK�EHQWXN�EDKDVD QRQIRUPDO�GL�DQWDUDQ\D�NDWD�VODQJ GDQ�NDWD�\DQJ�GLVLQJNDW��

.DWD�VODQJ \DQJ�ELDVD�GLJXQDNDQ�PLVDOQ\D�³D\RN´��³DVLN´��³DTX´��³OREDQJ´��³QDJLK´�GDQ�ODLQ�

ODLQ��6HGDQJNDQ�NDWD�\DQJ�GLVLQJNDW�PLVDOQ\D�³PQJUWL´��³\J´��³VGQJ´��³PPSX´��GDQ�³ENQ´��

6HODLQ� LWX� VHULQJ� MXJD� WHUMDGL�NHVDODKDQ�SHQXOLVDQ�VHSHUWL�SRVLVL�KXUXI� \DQJ� WHUWXNDU��NXUDQJ�

KXUXI��NHOHELKDQ�KXUXI��GDQ�WHUWXNDUQ\D�KXUXI��$GDSXQ�FRQWRK�XQWXN�PDVLQJ�PDVLQJ�NHVDODKDQ�

SHQXOLVDQ�WHUVHEXW�GDSDW�GLOLKDW�SDGD�7DEHO�����

7DEHO���� -HQLV�GDQ�FRQWRK�NHVDODKDQ�SHQXOLVDQ

1R� -HQLV�NHVDODKDQ�
SHQXOLVDQ

&RQWRK
�NDWD�VHGDQJ�

3HQMHODVDQ

� 3RVLVL�KXUXI�WHUWXNDU 6HGDJQ 3RVLVL�+XUXI�µJ¶�GDQ�µQ¶�WHUWXNDU�

� .XUDQJ�KXUXI 6HGQJ .XUDQJ�KXUXI�µD¶

� .HOHELKDQ�KXUXI 6HGDQQJ .HOHELKDQ�KXUXI�µQ¶

� 7HUWXNDUQ\D�KXUXI 6HGTQJ .HVDODKDQ�SHQXOLVDQ�KXUXI�µD¶�GHQJDQ�µT¶

3HQJRODKDQ�EDKDVD DODPL�DGDODK�VDODK�VDWX�ELGDQJ�LOPX�\DQJ�PHQDQJDQL�EHQWXN�EDKDVD

WHUVHEXW�XQWXN�EHULQWHUDNVL�GHQJDQ�NRPSXWHU��'DODP�SHQJRODKDQ�EDKDVD DODPL��NHPXQFXODQ�

NDWD�WLGDN�VWDQGDU�VHSHUWL�GL�DWDV�VDQJDW�PHPSHQJDUXKL�GDODP�SURVHV�SHQJRODKDQ�NDWD��2OHK�

NDUHQD�LWX��DGD�VHEXDK�WDKDSDQ�\DQJ�GLVHEXW�GHQJDQ�SUHSURFHVVLQJ��3UHSURFHVVLQJ�EHUWXMXDQ�

XQWXN� PHQJKLODQJNDQ� GDWD� GDUL� QRLVH�� 6DODK� VDWX� WDKDS� \DQJ� VHULQJ� GLODNXNDQ� GDODP�
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SUHSURFHVVLQJ DGDODK� QRUPDOLVDVL� NDWD�� 1RUPDOLVDVL� PHUXSDNDQ� VDODK� VDWX� WDKDS� \DQJ�

PHQJXEDK�PHQMDGL�NDWD�\DQJ�VHVXDL�GHQJDQ�VWDQGDU�NDLGDK�EDKDVD ,QGRQHVLD�

%HUGDVDUNDQ� SHUPDVDODKDQ� \DQJ� GLSDSDUNDQ� GL� DWDV�� PDND� GLSHUOXNDQ� DGDQ\D� SURVHV�

VHFDUD�RWRPDVWLV�XQWXN�PHQDQJDQL�SHUXEDKDQ�NDWD�\DQJ�WLGDN�VWDQGDU�PHQMDGL�VWDQGDU��2OHK�

NDUHQD�LWX��PDND�SDGD�SHQHOLWLDQ�LQL�GLXVXONDQ�VHEXDK�VROXVL�XQWXN�PHQDQJDQJL�SHUPDVDODKDQ�

WHUVHEXW�GHQJDQ�DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH�

��� 5XPXVDQ�0DVDODK

$GDSXQ�UXPXVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�\DLWX

D� %DJDLPDQD� PHQJLPSOHPHQWDVLNDQ� DOJRULWPD� /HYHQVKWHLQ� 'LVWDQFH GDODP PHPSHUEDLNL�

NDOLPDW�\DQJ�PHQJDQGXQJ�2XW�RI�9RFDEXODU\PHQMDGL�NDWD�EDKDVD ,QGRQHVLD�\DQJ EDLN�GDQ�

EHQDU"

E� %DJDLPDQD� DNXUDVL� SHQJJXQDDQ� DOJRULWPD� /HYHQVKWHLQ� 'LVWDQFH XQWXN� PHODNXNDQ�

QRUPDOLVDVL�2XW�RI�9RFDEXODU\"

��� %DWDVDQ�0DVDODK

%DWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ LQL�GL DQWDUDQ\D�

D� 3HPHULNVDDQ�NDWD�SDGD�NDOLPDW�KDQ\D�WHUEDWDV�GL EDKDVD ,QGRQHVLD VDMD�

E� 6HOXUXK�NDWD�GDODP�EDKDVD LQJJULV�DNDQ�GLDQJJDS�VHEDJDL�LVWLODK�GDQ�GLDEDLNDQ�

F� 'DWD�XML�\DQJ�GLJXQDNDQ�DGDODK�GDWD�7ZLWWHU�GHQJDQ�SHQFDULDQ�DFDN SDGD�WDQJJDO ���DSULO�

���� GL WLPHOLQH DNXQ�#/DPEHB7XUDK�

��� 7XMXDQ�3HQHOLWLDQ

7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�PHPEXDW�VLVWHP�SUHSURFHVVLQJ WHNV�\DQJ�GDSDW�PHQJHQDOL�

2XW�RI�9RFDEXODU\ GDQ�PHPSHUEDLNLQ\D�GHQJDQ�NDWD�EDKDVD ,QGRQHVLD \DQJ�WHSDW�

��� 0DQIDDW�3HQHOLWLDQ

D� %DJL�SHQHOLWL

0HQDPEDK�ZDZDVDQ��SHQJHWDKXDQ�VHUWD�NHPDPSXDQ� WHNQLV�SHQHOLWL�GDODP�SHPEXDWDQ�

WDKDS� SUHSURFHVVLQJ GL� OLQJNXS SHPURVHVDQ� EDKDVD DODPL�� 3HQHOLWLDQ� LQL� MXJD� PHQDPEDK�

ZDZDVDQ�� SHQJHWDKXDQ� VHUWD� NHPDPSXDQ� WHNQLV� SHQHOLWL� GDODP� PHODNXNDQ� QRUPDOLVDVL�

WHUKDGDS�NDWD�\DQJ�WLGDN�VWDQGDU GHQJDQ�PHQJJXQDNDQ�DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH�
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E� %DJL�SHQJJXQD

0HPEDQWX�WDKDS�SUHSURFHVVLQJ VDDW�WH[W�PLQLQJ

0HPSHUPXGDK�PHQGHWHNVL�NDWD�\DQJ�WLGDN�VHVXDL GHQJDQ�EDKDVD ,QGRQHVLD�

F� %DJL�,QVWLWXVL�3HQGLGLNDQ

0HQGDSDWNDQ� LQIRUPDVL� GDODP� SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ� \DQJ� EHUKXEXQJDQ�

GHQJDQ� QRUPDOLVDVL� WHNV�� VHKLQJJD� GDSDW� GLJXQDNDQ� VHEDJDL� UHIHUHQVL� GDODP� SHQHOLWLDQ

VHODQMXWQ\D�

��� 0HWRGH 3HQHOLWLDQ

/DQJNDK�ODQJNDK�\DQJ�GLJXQDNDQ�XQWXN�PHQJHPEDQJNDQ�GDSDW�GLOLKDW�SDGD�*DPEDU�����

*DPEDU���� 7DKDS�PHWRGRORJL�SHQHOLWLDQ

D� 3HQJXPSXODQ�'DWD

7DKDS� LQL� PHUXSDNDQ� WDKDS� DZDO� GDUL� SHQHOLWLDQ�� 3DGD� WDKDS� LQL� GLODNXNDQ�

SHQJXPSXODQ�GDWD�GHQJDQ�PHQJJXQDNDQ�PHWRGH�VWXGL�OLWHUDWXU��6WXGL�OLWHUDWXU�GLODNXNDQ�

PHODOXL�SHQHOXVXUD�OLWHUDWXU GDUL�EXNX��GDQ�SHQHOLWLDQ±SHQHOLWLDQ�VHEHOXPQ\D�EDLN�VNULSVL��

WHVLV��MXUQDO�GDQ�DUWLNHO�\DQJ�EHUKXEXQJDQ�GHQJDQ�QRUPDOLVDVL�WHNV�EDKDVD ,QGRQHVLD�
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E� $QDOLVLV

$QDOLVLV� NHEXWXKDQ� VLVWHP�PHUXSDNDQ� WDKDSDQ� XQWXN� PHQGHILQLVLNDQ� NHEXWXKDQ�

GDUL�VLVWHP�\DQJ�GLEDQJXQ� $QDOLVLV�GLODNXNDQ�SDGD�DOJRULWPD�/HYHQVKWHLQ 'LVWDQFH GHQJDQ

FDUD�PHPDKDPL�FDUD�NHUMD�DOJRULWPD�WHUVHEXW�

F� 3HUDQFDQJDQ�VLVWHP

7DKDS� LQL� GLSDSDUNDQ� GHVNULSVL� NHEXWXKDQ GDQ� SHUDQFDQJDQ� EHQWXN� VLVWHP� \DQJ�

DNDQ� GLEXDW� EHUGDVDUNDQ� DQDOLVLV� NHEXWXKDQ� VLVWHP�� 3HUDQFDQJDQ� VLVWHP� PHQJJXQDNDQ�

JDPEDUDQ� DOXU� XWDPD� VLVWHP��)ORZFKDUW� GDQ SHUDQFDQJDQ� DQWDUPXND �LQWHUIDFH�� XQWXN�

PHPSHUPXGDK� GDODP� SHPEXDWDQ� VLVWHP� VHVXDL� GHQJDQ� NHEXWXKDQ�� VHUWD� SHUDQFDQJDQ�

SHQJXMLDQ�XQWXN�PHQJHWDKXL�SHUIRUPD�GDUL�DOJRULWPD�\DQJ�GLJXQDNDQ�

G� ,PSOHPHQWDVL

7DKDS�VLVWHP�DNDQ�GLEXDW�EHUGDVDUNDQ�DQDOLVLV�NHEXWXKDQ�VLVWHP�GDQ�SHUDQFDQJDQ�

\DQJ� VXGDK� GLODNXNDQ� GHQJDQ� PHQXOLVNDQ� NRGH� SURJUDP� PHQJJXQDNDQ� EDKDVD

SHPURJUDPDQ�3\WKRQ EHVHUWD�FRQWRK�LPSOHPHQWDVL�NRGH�SURJUDP�WHUVHEXW GDODP�VLVWHP

GDQ�LPSOHPHQWDVL�IUDPHZRUN 'MDQJR VHEDJDL�LQWHUIDFH�

H� 3HQJXMLDQ

3HQJXMLDQ VLVWHP� GLODNXNDQ� VHWHODK� SURVHV� LPSOHPHQWDVL� VHOHVDL� GDQ� NHPXGLDQ�

GLODQMXWNDQ� GHQJDQ� SURVHV� HYDOXDVL GHQJDQ� FDUD� PHQMDODQNDQ� DSOLNDVL� GDQ� PHQJLVL�

PDVXNDQ GDQ�PHQLODL�KDVLO�NHOXDUDQ��7DKDS�LQL�GLODNXNDQ�DJDU�GDSDW�PHQJHWDKXL�DSDNDK�

DSOLNDVL�WHUVHEXW�VXGDK�VHVXDL�GHQJDQ�WXMXDQ�DWDX�PDVLK�WHUGDSDW�NHNXUDQJDQ�

��� 6LVWHPDWLND�3HQXOLVDQ

'DODP�SHQXOLVDQ�VNULSVL�LQL��VHFDUD�NHVHOXUXKDQ�WHUGLUL�GDUL�OLPD�EDE�\DQJ�PDVLQJ�PDVLQJ�

EDE�GLVXVXQ�GHQJDQ�VLVWHPDWLND�VHEDJDL�EHULNXW�

%$%�,�3(1'$+8/8$1

%DE�LQL�PHUXSDNDQ�EDJLDQ�DZDO��%DE�LQL�EHULVL�ODWDU�EHODNDQJ��UXPXVDQ�PDVDODK��EDWDVDQ�

PDVDODK�� WXMXDQ� SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� PHWRGRORJL� SHQHOLWLDQ� GDQ� VLVWHPDWLND�

SHQHOLWLDQ�ODSRUDQ�

%$%�,,�/$1'$6$1�7(25,

%DE�LQL�EHULVL�WHQWDQJ�WHRUL�WHRUL�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHUPDVDODKDQ�\DQJ�GLDQJNDW�

GDUL� SHQHOLWLDQ� LQL�� 7HRUL�WHRUL� WHUVHEXW� DQWDUD� ODLQ� PHQJHQDL� SHQMHODVDQ�1DWXUDO� /DQJXDJH�

3URFHVVLQJ��7H[W�0LQLQJ��3UHSURFHVVLQJ� 7ZLWWHU��IUDPHZRUN�'MDQJR��VSHOOLQJ�FRUUHFWLRQ��GDQ�

PHWRGH�\DQJ�GLJXQDNDQ�\DLWX�/HYHQVKWHLQ 'LVWDQFH�
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%HULVL�DQDOLVLV�GDQ�VLVWHP�\DQJ�DNDQ�GLEDQJXQ��XUDLDQ�SDGD�EDE�LQL�PHQFDQJNXS�WDKDSDQ�

SHQHOLWLDQ�� DQDOLVLV� NHEXWXKDQ�� WDKDS� SHQJXPSXODQ� GDWD�� SUHSURFHVVLQJ \DQJ� GLSDNDL��

SHUDQFDQJDQ�IORZFKDUW��SHUDQFDQJDQ�DQWDUPXND �LQWHUIDFH�� GDQ�UDQFDQJDQ�SHQJXMLDQ�VLVWHP�

%$%�,9�,03/(0(17$6,�'$1�3(1*8-,$1

%HULVL SHPEDKDVDQ WHQWDQJ�KDVLO�GDUL�VHWLDS�SURVHV��KDVLO�SHQJXMLDQ��GDQ�DQWDUPXND�\DQJ�

DGD�GDODP�VLVWHP�VHVXDL�GHQJDQ�SHQ\HOHVDLDQ�PDVDODK�\DQJ�GLDQJNDW��VHUWD�SHQJXMLDQ�YDOLGDVL�

GDQ�LPSOHPHQWDVL�VLVWHP�EHVHUWD�NHOHELKDQ�GDQ�NHNXUDQJDQ�VLVWHP�

%$%�9�.(6,038/$1�'$1�6$5$1

%DE� WHUDNKLU� EHULVL NHVLPSXODQ� \DQJ� GLGDVDUNDQ� SDGD KDVLO� \DQJ� WHODK� GLFDSDL� GDUL�

SHPEDKDVDQ�� VHODLQ� LWX� MXJD� EHULVL� VDUDQ� \DQJ� GLKDUDSNDQ� GDSDW� GLJXQDNDQ� VHEDJDL� EDKDQ�

SHUWLPEDQJDQ�EDJL�SHQHOLWLDQ�VHODQMXWQ\D�\DQJ�DNDQ�PHQJHPEDQJNDQ�SHQHOLWLDQ�VHUXSD�


