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��� 7DKDSDQ�3HQHOLWLDQ

6LVWHP� \DQJ� DNDQ� GLEDQJXQ� GDODP� SHQHOLWLDQ� LQL� PHPLOLNL� OLPD� WDKDSDQ� \DLWX� WDKDS�

SHQJXPSXODQ�GDWD��WDKDS�SUHSURFHVVLQJ��WDKDS�GHWHNVL�2XW RI 9RFDEXODU\��WDKDS�QRUPDOLVDVL��

GDQ�SHQJXMLDQ� 7DKDSDQ�SHQHOLWLDQ�VLVWHP�\DQJ�GLEXDW GDSDW�GLOLKDW�SDGD�*DPEDU�����

*DPEDU���� 7DKDSDQ�SHQHOLWLDQ�XQWXN�PHQJHPEDQJNDQ�VLVWHP

*DPEDU�WHUVHEXW PHQMHODVNDQ EDKZD WDKDS�SHUWDPD GLPXODL�GHQJDQ�SHQJXPSXODQ�GDWD�

WZHHW GDUL�PHGLD� VRVLDO�7ZLWWHU� \DQJ�GLJXQDNDQ� VHEDJDL GDWD��6HWHODK�GDWD� WZHHW WHUNXPSXO�

VHODQMXWQ\D�DNDQ�PHODOXL WDKDSDQ�SUHSURFHVVLQJ GDWD��SUHSURFHVVLQJ GDWD�\DLWX�PHOLSXWL�FDVH�

IROGLQJ�� PHQJKDSXV� 85/�� PHQJKDSXV� HPRWLFRQ�� VLPERO�� GDQ� WDQGD� EDFD�� GDQ� PHQJKDSXV�

NDUDNWHU�EHUXODQJ��6HWHODK�GDWD�GLEHUVLKNDQ�SDGD�WDKDS�SUHSURFHVVLQJ��PDND�GDWD�DNDQ�PHODOXL�

WDKDS�SHQGHWHNVL�2XW�RI�9RFDEXODU\ �229� XQWXN�GLGHWHNVL NDWD�NDWD�\DQJ�WLGDN�VWDQGDU��3DGD�

SHQGHWHNVL�2XW�RI�9RFDEXODU\ GL SHQHOLWLDQ�LQL� WHUGLUL�GDUL�EHEHUDSD�MHQLV�WDKDSDQ \DQJ�GLDPELO�

\DLWX PHOLSXWL� WDKDS� SHQGHWHNVL� VODQJZRUG�� SHQGHWHNVL� VLQJNDWDQ� GDQ� SHQGHWHNVL� NDWD�

EHUXODQJ��7DKDS� VHODQMXWQ\D� DGDODK WDKDS�QRUPDOLVDVL� NDWD� GHQJDQ PHQJJXQDNDQ� DOJRULWPD�

/HYHQVKWHLQ�'LVWDQFH��+DVLO�QRUPDOLVDVL�NHPXGLDQ�DNDQ�PHODOXL�WDKDS�SHQJXMLDQ�XQWXN�PHOLKDW�

SHUIRUPD�GDUL�VLVWHP�\DQJ�GLEXDW�
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��� 3HQJXPSXODQ�'DWD

'DWD�\DQJ�GLJXQDNDQ�GDODP�XML�FRED�GHWHNVL�229�LQL�DGDODK GDWD�\DQJ�GLSHUROHK�GDUL�

VDODK�VDWX�PHGLD�VRVLDO�\DLWX�7ZLWWHU��SHQJXPSXODQ�GDWD�GHQJDQ FDUD PHQJDPELO�GDWD� WZHHW

GDUL�WLPHOLQH�SDGD DNXQ�#/DPEHB7XUDK��#/DPEHB7XUDK�DGDODK�VDODK�VDWX�DNXQ�7ZLWWHU�\DQJ�

PHPEDKDV� WHQWDQJ� JRVLS� GDQ� LQIRUPDVL� DUWLV� GHQJDQ� JD\D EDKDVD \DQJ� EHUPDFDP�� 7ZLWWHU

GLSLOLK�GLNDUHQDNDQ�PHQJDQGXQJ�EDQ\DN�NDOLPDW�WLGDN�EHUDWXUDQ�GDQ�PXGDK�GLGDSDWNDQ��'DWD�

WZHHW WHUVHEXW� GLSHUROHK� GHQJDQ� PHPDQIDDWNDQ $SSOLFDWLRQ� 3URJUDPPLQJ� ,QWHUIDFH �$3,��

\DQJ�VXGDK�GLVHGLDNDQ�ROHK�7ZLWWHU��'HQJDQ�PHPDQIDDWNDQ�$3,�WHUVHEXW�PDND�GLEDQJXQODK�

VHEXDK� VLVWHP�FUDZOLQJ PHQJJXQDNDQ�3\WKRQ��7ZHHW \DQJ�DNDQ�GLODNXNDQ�FUDZOLQJ DGDODK�

WZHHW \DQJ� GLDPELO� GHQJDQ� SHQFDULDQ� DFDN VHVXDL� WDQJJDO ���$SULO� ������*DPEDUDQ� WDKDS�

SHQJDPELODQ�GDWD�WZHHW GDSDW�GLOLKDW�SDGD�*DPEDU�����

*DPEDU���� 6NHPD�SURVHV�FUDZOLQJ GDWD�WZHHW

'DUL�JDPEDU�GDSDW�GLOLKDW�EDKZD�QDQWLQ\D�SHQHOLWL�DNDQ�PHPEXDW�VHEXDK�SURJUDP�NHFLO�

XQWXN� SURVHV� FUDZOLQJ�� 3DGD� SURJUDP� NHFLO� WHUVHEXW� PDND� DNDQ� PHPDQIDDWNDQ� $3,� GDUL�

7ZLWWHU��.HPXGLDQ��$3, \DQJ�EHUWXJDV�VHEDJDL�SHQ\DPEXQJ�DQWDUD 7ZLWWHU�GDQ�SURJUDP�NHFLO�

\DQJ�SHQHOLWL�EXDW WHUVHEXW�DNDQ�PHODNXNDQ SHUPLQWDDQ NH�VHUYHU��KDVLO�SHUPLQWDDQ�WHUVHEXW�

DNDQ PHQJKDVLONDQ�WZHHW \DQJ�GLPLQWD�GDQ�NHPXGLDQ�PHQ\LPSDQQ\D�SDGD�ILOH�

��� 3UHSURFHVVLQJ

3UHSURFHVVLQJ SDGD� WDKDS� LQL� DGDODK�PHPEHUVLKNDQ�GDQ�PHPSHUVLDSNDQ� WHNV� WHUOHELK�

GDKXOX� VHEHOXP� WHNV� GLDQDOLVLV� ROHK� NRPSXWHU�� 7DKDS� SUHSURFHVVLQJ GLODNXNDQ� XQWXN�

PHQJKLQGDUL�GDWD�\DQJ�NXUDQJ�VHPSXUQD��JDQJJXDQ�GDWD��GDQ�GDWD�GDWD�\DQJ�WLGDN�NRQVLVWHQ��

$GDSXQ�WDKDSDQ�SUHSURFHVVLQJ \DQJ�DNDQ�GLODNXNDQ�SDGD�SHQHOLWLDQ LQL�DQWDUD�ODLQ�
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D� &DVH�)ROGLQJ

&DVH� )ROGLQJ DGDODK SURVHV� PHQJXEDK NDWD�NDWD� NH GDODP� EHQWXN \DQJ� VDPD��

PLVDOQ\D�NH KXUXI�NHFLO�DWDX�EHVDU��'DODP�WDKDS�LQL��VHPXD�NDWD�NDWD�DNDQ�GLVHUDJDPNDQ�

PHQMDGL�KXUXI�NHFLO�PHQJJXQDNDQ�PHWRGH�S\WKRQ VWULQJ�ORZHU�

E� 0HQJKDSXV�85/

6LWXV� 85/� VHSHUWL� ³KWWS���ZZZ�VLWXV�FRP´� GDQ� HPDLO� ³QDPDDNXQ#JPDLO�FRP´�

GLKDSXV�SDGD�WDKDSDQ�LQL�

F� 0HQJKDSXV�(PRWLFRQ��6\PERO 'DQ�7DQGD�%DFD

'DWD�7ZLWWHU�PHPLOLNL�HPRWLFRQ��VLPERO�VHSHUWL�KDVKWDJ������XVHUQDPH �#XVHUQDPH��

UHWZHHW �57�� GDQ� WDQGD� EDFD� \DQJ� KDUXV� GLEXDQJ�� 3DGD� WDKDS� LQL� GLJXQDNDQ� OLEUDU\

SUHSURFHVVLQJ�7ZLWWHU SDGD�3\WKRQ�XQWXN�PHQJKDSXVQ\D�

G� 0HQJKDSXV�NDUDNWHU�EHUXODQJ��FKDU�UHSHWLWLRQ�

'DWD� WZHHW \DQJ� GLSHUROHK� PHPLOLNL� EDQ\DN� VHNDOL� NDWD� \DQJ� PHPLOLNL� NDUDNWHU�

EHUXODQJ� EHUXUXWDQ�� 0DND� GDUL� LWX� SHUOX� GLNXUDQJL� NDUDNWHU� SDGD� NDWD� WHUVHEXW� XQWXN�

PHPXGDKNDQ�SDGD�WDKDSDQ�VHODQMXWQ\D��0DNVLPDO�NDUDNWHU�\DQJ�GLEDWDVL�GDODP�SHQHOLWLDQ�

LQL�DGDODK�VHEHVDU���KXUXI�

��� 'HWHNVL�2XW�RI�9RFDEXODU\ �229�

7DKDSDQ�GHWHNVL�229 DGDODK�VDODK�VDWX�WDKDSDQ�\DQJ�GLJXQDNDQ�XQWXN�PHQ\HOHNVL�VHWLDS�

NDWD�\DQJ�VHKDUXVQ\D�GLQRUPDOLVDVL�DWDX�GLDEDLNDQ��3DGD�GHWHNVL�229 DGD�EHEHUDSD�WDKDSDQ�

\DQJ�GLJXQDNDQ��\DLWX�PHPEDQGLQJNDQ�NDWD�PDVXNDQ�GHQJDQ�NDPXV�GDVDU�EDKDVD ,QGRQHVLD�

GDQ PHPEDQGLQJNDQ� NDWD� GHQJDQ NDPXV� VODQJZRUG GDQ� VLQJNDWDQ�� .DPXV� GDVDU� EDKDVD

,QGRQHVLD� EHULVL� GDIWDU� NDWD� GDVDU� EDKDVD ,QGRQHVLD� \DQJ� VHULQJ� GLJXQDNDQ� VHKDUL�KDUL��

VHGDQJNDQ NDPXV�VODQJZRUG GDQ�NDPXV�VLQJNDWDQ�EHULVL�NDWD�JDXO GDQ�NDWD� \DQJ�GLVLQJNDW�

SDGD� EDKDVD� ,QGRQHVLD \DQJ�XPXPQ\D�GLWHPXNDQ�SDGD� SHQXOLVDQ� WHNV�PHGLD� VRVLDO� EDKDVD

,QGRQHVLD�

D� 0HQJJDQWL�NDWD�JDXO �VODQJZRUG�

%DKDVD ,QGRQHVLD�SDGD�WHNV�PHGLD�VRVLDO�7ZLWWHU�EDQ\DN�PHQJDQGXQJ�NDWD�\DQJ�WLGDN�

VHVXDL�NDLGDK�\DLWX�NDWD�JDXO��6ODQJZRUG GDODP� WZHHW \DQJ� WHUGHWHNVL�SDGD�NDPXV�DNDQ�

GLJDQWL�GHQJDQ�NDWD�\DQJ�VHVXDL�NDLGDK�

E� 0HQJJDQWL�VLQJNDWDQ �DEEUHYLDWLRQ�

6HODLQ� NDWD� JDXO�� SHQXOLVDQ� WHNV� SDGD� PHGLD� VRVLDO� MXJD� PHPXQJNLQNDQ� WHUMDGL�

NHPXQFXODQ�SHQ\LQJNDWDQ�NDWD�PHQMDGL�SHQGHN�GDUL�NDWD� \DQJ�DZDOQ\D�PHPLOLNL� VWULQJ
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SDQMDQJ��.DWD�NDWD�SDGD�WZHHW \DQJ�WHUGHWHNVL�VHVXDL�NDPXV�VLQJNDWDQ�DNDQ�GLJDQWL�GHQJDQ�

NDWD�VLQJNDWDQ�\DQJ�VHEHQDUQ\D�

F� 0HQJJDQWL�NDWD EHUXODQJ

'DODP�GDWD WZHHW \DQJ�GLSHUROHK�WHUGDSDW�EDQ\DN�VLQJNDWDQ \DQJ�GLWHPXNDQ GDODP�

NDWD� \DQJ� EHUXODQJ� PLVDOQ\D� NDWD� ³VDPD�VDPD´� PHQMDGL� NDWD� ³VDPD�´�� VHKLQJJD� WLGDN�

PHPXQJNLQNDQ� XQWXN� PHPDVXNDQ� VHPXD� NH GDODP� NDPXV� VLQJNDWDQ� GDQ� PHPLVDKNDQ�

SURVHV� SHUEDLNDQ� SDGD� WDKDS� \DQJ� EHUEHGD�� 7DKDS� LQL� DNDQ� GLODNXNDQ� SHQJHFHNDQ� NDWD�

GHQJDQ� MHQLV� WHUVHEXW�� NDWD� \DQJ� GLSHULNVD� DGDODK� NDWD� \DQJ�PHQJJDQGXQJ� VWULQJ KXUXI�

NHVHOXUXKDQ�GDQ�PHPLOLNL�DNKLUDQ NDUDNWHU�³�´�

��� 3HUEDLNDQ�.DWD�'HQJDQ�/HYHQVKWHLQ�'LVWDQFH

7DKDS�LQL�DGDODK�WDKDS�XQWXN�PHQRUPDOLVDVL�NDWD�\DQJ�VDODK HMD GHQJDQ NDWD�\DQJ�VWDQGDU

GHQJDQ�PHOLEDWNDQ NDWD�GDVDU�EDKDVD ,QGRQHVLD GHQJDQ�DOJRULWPD�/HYHQVWHLQ�'LVWDQFH� -HQLV�

229 \DQJ�DNDQ�GLSHUEDLNL�SDGD WDKDSDQ�LQL�DGDODK�NHVDODKDQ�HMDDQ �PLVV�VSHOOLQJ�� .DWD�\DQJ�

WHUGHWHNVL VHEDJDL�NDWD�\DQJ�VDODK�HMD�DNDQ�GLSHUEDLNL�GHQJDQ�FDUD�PHQFRFRNDQ NDWD�GHQJDQ

NDPXV�� 3HQHOLWL PHQJXPSXONDQ� NDWD�NDWD� GDUL� GDWDVHW� \DQJ� GLSHUROHK� GDUL� KDVLO FUDZOLQJ

PHODOXL�7ZLWWHU� 6HWLDS�NDWD�\DQJ�NHOLUX�GLEDQGLQJNDQ�GHQJDQ�VHWLDS�NDWD�\DQJ�DGD�SDGD�NDPXV�

NHPXGLDQ� GLFDUL� QLODL� HGLW GLVWDQFH \DQJ� WHUNHFLO� GHQJDQ� DOJRULWPD� /HYHQVKWHLQ 'LVWDQFH��

/DQJNDK ODQJNDK�SHUEDLNDQ \DQJ�GLODNXNDQ�/HYHQVWHLQ�'LVWDQFH DGDODK VHEDJDL�EHULNXW�

D� 3HPEHQWXNDQ�WDEHO�GXD�GLPHQVL XQWXN�NHGXD�VWULQJ \DQJ�GLEDQGLQJNDQ

3DGD� WDKDS� LQL�NDWD ³EDUQJ´ DNDQ�GLEDQGLQJNDQ�VWULQJ�PDVXNDQ�GHQJDQ�VHWLDS�NDWD�

\DQJ�DGD�SDGD�NDPXV��&RQWRK�NDWD�\DQJ�GLDPELO�GDUL�NDPXV�XQWXN�GLEDQGLQJNDQ�\DLWX NDWD

´EDUDQJ´��6HODQMXWQ\D�GLEXDW�WDEHO�GXD�GLPHQVL�VHSHUWL�*DPEDU�����

*DPEDU���� *DPEDU�WDEHO�XQWXN�VWULQJ�\DQJ�GLEDQGLQJNDQ
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E� 0HPEDQGLQJNDQ�WDEHO�GXD�GLPHQVL GHQJDQ�PHQJKLWXQJ�HGLW GLVWDQFH

7DKDS� VHODQMXWQ\D DGDODK� PHPEDQGLQJNDQ� VHWLDS� NDUDNWHU� SDGD� WDEHO \DQJ� VXGDK�

WHUEHQWXN��.DUDNWHU�SHUWDPD�SDGD�VWULQJ�SHUWDPD�GLEDQGLQJNDQ�GHQJDQ�NDUDNWHU�SHUWDPD�

SDGD�VWULQJ�NHGXD��$SDELOD�NDUDNWHU�\DQJ�GLEDQGLQJNDQ�VDPD��SHQJLVLDQ�SDGD�EORN�>���@�

WLQJJDO�PHQXUXQNDQ� DQJND� \DQJ DGD� SDGD� EORN >���@� \DLWX� DQJND� ��� -LND� NDUDNWHU� \DQJ�

GLEDQGLQJNDQ�WLGDN�VDPD��DQJND�\DQJ�DGD�SDGD�EORN�GL�NLUL��NLUL�DWDV��GDQ�DWDV�EORN�\DQJ�

DNDQ� GLLVL�� GLWDPEDK� GHQJDQ� DQJND� � �SHQDPEDKDQ� EHUVLIDW� VHPHQWDUD� WLGDN� SHUPDQHQ�

VHKLQJJD�WLGDN�PHQJXEDK�DQJND�\DQJ�GL VHNLWDUQ\D��NHPXGLDQ�GLFDUL� MXPODK�PDQD�\DQJ�

SDOLQJ�PLQLPXP��-XPODK�PLQLPXP�GDUL�SHQDPEDKDQ�GLPDVXNNDQ�NH�EORN�\DQJ�DNDQ�GLLVL��

+DVLO�GDUL�SHUEDQGLQJDQ�NDUDNWHU�GDSDW�GLOLKDW�SDGD�*DPEDU�����

*DPEDU���� +DVLO�HGLW GLVWDQFH GDUL�VHWLDS�NDUDNWHU�VWULQJ

3DGD�EDULV�GDQ�NRORP�WHUDNKLU� WHUOLKDW� MXPODK�HGLW�GLVWDQFH GDUL�SHUEDQGLQJDQ�NDWD�

³EDUQJ´� GDQ� ³EDUDQJ´� DGDODK� ��� 3DGD 7DEHO� ��� GLWXQMXNNDQ� EHEHUDSD� NDWD� \DQJ� KXUXI�

DZDODQ�VDPD�GHQJDQ�NDWD�³EDUDQJ´�

7DEHO���� 6DUDQ�SHUEDLNDQ�GDUL�SHUKLWXQJDQ�HGLW�GLVWDQFH

1R� 6DUDQ�3HUEDLNDQ (GLW�'LVWDQFH

� %DUD �

� %DUDQJ� �

� %DUDW �

� %HUDV �
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� %HUDQJ �

� %HUDW �

3DGD�7DEHO���� GDSDW�GLOLKDW KDVLO�GDUL�DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH��VHWHODK�LWX�DNDQ�

GLODNXNDQ SURVHV SHQJJDQWLDQ�NDWD�\DQJ�GLGHWHNVL�NHOLUX�GHQJDQ�NDWD�\DQJ�EHQDU��.DWD�\DQJ�

EHUKDVLO�GLSUHGLNVL�PDND�DNDQ�PHQDPSLONDQ�UHNRPHQGDVL�NDWD�GHQJDQ�PHQJXUXWNDQ�QLODL�HGLW

GLVWDQFH GDUL� NHFLO� NH� EHVDU� 3VHXGRFRGH GDUL� DOJRULWPD� \DQJ� GLEHQWXN� GDSDW� GLOLKDW� SDGD�

*DPEDU����� 6HODLQ� LWX� WLGDN�VHPXD�\DQJ�VXGDK�GLFDUL� QLODL�HGLW�GLVWDQFH DNDQ�GLWDPSLONDQ�

NDUHQD�VHPXD�NDWD�DNDQ�PHPLOLNL�QLODL��6HKLQJJD��SHUOX�GLWHQWXNDQ� MXJD�QLODL�DPEDQJ�EDWDV�

XQWXN�PHQ\HOHNVL�VHEDJLDQ�NDWD�\DQJ�PHPLOLNL�QLODL�HGLW GLVWDQFHPHQGHNDWL�GHQJDQ�NDWD�\DQJ�

GLFDUL�\DLWX�VHEHVDU���

P�ĸ�OHQJWK�VWULQJ��
P�ĸ�OHQJWK�VWULQJ��
LI�P��!���DQG�Q��!���WKHQ

IRU�L�ĸ���WR�P�GR
OHYL��ĸ��
IRU�M�ĸ���WR�Q�GR

OHY�M ĸ�M
LI�,�!���DQG�M�!���WKHQ

LI�V�L�  �V�M WKHQ
OHYLM ĸ OHYL���M��

HOVH
OHYLM ĸ PLQ�OHYL���M��OHYL�M����OHYL���M���

HQG�LI
HQG�LI

HQG�IRU
HQG�IRU

HQG�LI

*DPEDU���� 3VHXGRFRGH DOJRULWPD�/HYHQVWHLQ�'LVWDQFH

��� 3HUDQFDQJDQ�3HUDQJNDW�/XQDN

7DKDSDQ� LQL� DGDODK�SURVHV�XQWXN�PHUDQFDQJ�SHUDQJNDW� OXQDN�EHUGDVDUNDQ�KDVLO� DQDOLVLV�

\DQJ� WHODK� GLODNXNDQ�� 3HUDQFDQJDQ� EHUWXMXDQ� XQWXN� PHPSHUPXGDK� XQWXN� PHPEDQJXQ�

SHUDQJNDW� OXQDN�GDQ�PHPEXDW� SHUDQJNDW� OXQDN� WHUVXVXQ�GHQJDQ�EDLN�� VHKLQJJD� GDSDW� OHELK�

HIHNWLI�GDQ�HILVLHQ�GDODP�SURVHV�SHQJHPEDQJDQ�SHUDQJNDW�OXQDN�

����� 'HVNULSVL�,PSOHPHQWDVL

6LVWHP� \DQJ� GLEDQJXQ� GDODP� SHQHOLWLDQ� LQL� GLLPSOHPHQWDVLNDQ� EHUGDVDUNDQ� SDGD�

UDQFDQJDQ�VLVWHP�\DQJ�VXGDK�GLUDQFDQJ�SDGD�EDE�VHEHOXPQ\D��VLVWHP�\DQJ�GLEDQJXQ�GDODP�

SHQHOLWLDQ�LQL�PHUXSDNDQ VLVWHP�\DQJ�GLLPSOHPHQWDVLNDQ�PHQJJXQDNDQ�EDKDVD SHPURJUDPDQ�
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3\WKRQ��GDQ�IUDPHZRUN'MDQJR��$GDSXQ�SHUDQJNDW�NHUDV�GDQ�SHUDQJNDW�OXQDN�SHQGXNXQJ�\DQJ�

GLJXQDNDQ�GDODP�LPSOHPHQWDVL�VLVWHP�DGDODK�

D� 3HUDQJNDW�NHUDV�

3URVHVRU�,QWHO�5��&RUH�70��L������8�&38�#�����*+]

+DUG�'LVN�'ULYH�����*%

5DP���*%

E� 3HUDQJNDW�OXQDN�

6LVWHP�RSHUDVL�:LQGRZV��� (GXFDWLRQ����ELW

6XEOLPH 7H[W������

-XS\WHU �����

3\WKRQ������

$QDFRQGD

'MDQJR������

����� )ORZFKDUW

%HUGDVDUNDQ�DQDOLVLV�SHUDQFDQJDQ� VLVWHP�\DQJ� VXGDK�GLODNXNDQ�� SHPEXDWDQ� IORZFKDUW

VLVWHP�\DQJ�DNDQ�GLEDQJXQ�GDODP�SHQHOLWLDQ�WHUEDJL�PHQMDGL�EHEHUDSD�EDJLDQ \DLWX�IORZFKDUW

DOXU� QRUPDOLVDVL� VLVWHP�� IORZFKDUW GHWHNVL� 229�� IORZFKDUW SUHSURFHVLQJ� GDQ IORZFKDUW

DOJRULWPD�/HYHQVKWHLQ 'LVWDQFH�

D� )ORZFKDUW�DOXU�QRUPDOLVDVL�VLVWHP

*DPEDU���� PHQXQMXNNDQ�WHQWDQJ�UDQFDQJDQ�XPXP�WDKDSDQ WHNV�\DQJ�GLQRUPDOLVDVL��3DGD�

JDPEDU�PDVXNDQ�WHNV�DNDQ�PHODOXL�WDKDS�SUHSURFHVVLQJ��NHPXGLDQ�PHODOXL�WDKDS�GHWHNVL�229�

GDQ�DSDELOD�PHPDQJ�WHUGHWHNVL�VHEDJDL�229��NDWD�DNDQ�GLSHUEDLNL� )ORZFKDUW�DOXU�QRUPDOLVDVL�

VLVWHP�PHQJJDPEDUNDQ�VHOXUXK�VLVWHP�\DQJ�DNDQ�GLEXDW�
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*DPEDU���� )ORZFKDUW DOXU�QRUPDOLVDVL�VLVWHP

E� )ORZFKDUW�SUHSURFHVVLQJ

*DPEDU� ��� PHPSHUOLKDWNDQ� WHQWDQJ� UDQFDQJDQ� WDKDS� SUHSURFHVVLQJ KDVLO SURVHV�

FUDZOLQJ GDUL�7ZLWWHU��'DWD�WZHHW VHEHOXPQ\D�WHODK�GLVLDSNDQ�SDGD VHEXDK ILOH EHUIRUPDW�W[W�

NHPXGLDQ� DNDQ� GLODNXNDQ� SURVHV� FOHDQ GHQJDQ� EHEHUDSD� WDKDSDQ�� 3HUWDPD� WZHHW DNDQ�

GLODNXNDQ� SURVHV� SHQJKDSXVDQ� 85/��PHQWLRQ�� KDVKWDJ�� 6HODQMXWQ\D� WZHHW DNDQ� GLODNXNDQ�

SURVHV�SHQ\DPDDQ�FDVH KXUXI�XQWXN�VHPXD�WZHHW��.HPXGLDQ�WZHHW DNDQ�GLKLODQJNDQ�EHEHUDSD�

WDQGD�EDFD�\DQJ� WLGDN�PHPXQJNLQNDQ�XQWXN�GLJXQDNDQ��7HUDNKLU�DGDODK� DGDODK�PHQJKDSXV�

NDUDNWHU�\DQJ�EHUXODQJ�DSDELOD�GLWHPXNDQ�SDGD�VHEXDK�NDWD� +DVLO�GDUL�WDKDS�LQL�DGDODK�VHEXDK

GDIWDU�OLVW NDWD�\DQJ�VLDS�XQWXN�GLGHWHNVL�GDQ�GLQRUPDOLVDVL�
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*DPEDU���� )ORZFKDUW SUHSURFHVLQJ SDGD�GDWD WZHHW

F� )ORZFKDUW GHWHNVL�2XW�RI�9RFDEXODU\

7DKDSDQ�PHQGHWHNVL�229 GLJDPEDUNDQ�VHFDUD�ULQFL�GDODP�IORZFKDUW SDGD�*DPEDU������

0HQGHWHNVL�229 GLDZDOL�GHQJDQ�PHPDVXNDQ�GDIWDU�NDOLPDW� WZHHW \DQJ�VXGDK�GLNXPSXONDQ�

SDGD�OLVW� PDND�VHWHODK�LWX�DNDQ�GLSHULNVD VHWLDS NDWD�GHQJDQ�NDWD�\DQJ�GL GDIWDU��$GD���WDKDS�

SHQJHFHNDQ�SDGD�GHWHNVL�229 \DLWX�GHWHNVL�VODQJZRUG��GHWHNVL�VLQJNDWDQ� GDQ�GHWHNVL�NDWD�

EHUXODQJ�� 'HWHNVL� VODQJZRUG GDQ� GHWHNVL� VLQJNDWDQ� PHQJJXQDNDQ� GDIWDU� NDPXV� XQWXN�

PHQGHWHNVL�NDWD�WHUPDVXN�229 DWDX�EXNDQ��VHGDQJNDQ�GHWHNVL�NDWD�EHUXODQJ�PHQJJXQDNDQ�

DOJRULWPD�VHQGLUL�XQWXN�PHQJHWDKXL�NDWD�WHUVHEXW�EHUXODQJ�\DQJ�GLVLQJNDW DWDX�WLGDN�



��

*DPEDU���� )ORZFKDUW GHWHNVL�2XW�RI�9RFDEXODU\

G� )ORZFKDUW QRUPDOLVDVL�/HYHQVKWHLQ�'LVWDQFH

7DKDS�QRUPDOLVDVL�/HYHQVKWHLQ 'LVWDQFH GLMHODVNDQ�SDGD�*DPEDU����� /DQJNDK�SHUWDPD�

\DQJ�DNDQ�GLODNXNDQ�SDGD�QRUPDOLVDVL�/HYHQVKWHLQ�'LVWDQFH DGDODK�PHQJHFHN�VWULQJ�NDWD�\DQJ�

DNDQ�GLQRUPDOLVDVL�WHUGDSDW�GL NDPXV�GDVDU�EDKDVD�,QGRQHVLD�DWDX�WLGDN��$SDELOD�NDWD�WHUGDSDW�

SDGD�NDPXV�PDND�NDWD�WLGDN SHUOX GLQRUPDOLVDVL��VHGDQJNDQ�DSDELOD�NDWD�WLGDN�GLWHPXNDQ�SDGD�

NDPXV� PDND�NDWD�DNDQ�GLSHUEDLNL�GHQJDQ�PHQJKLWXQJ�MDUDN�NDWD�PDVXNDQ�GHQJDQ�VHWLDS�NDWD�

GL NDPXV�GDVDU��.HPXGLDQ�DNDQ�GLDPELO�NDQGLGDW�NDWD�\DQJ�VXGDK�GLKLWXQJ�GHQJDQ�DOJRULWPD�

/HYHQVKWHLQ�'LVWDQFH GHQJDQ�NHGHNDWDQ�NDWD�PDNVLPDO�VHEHVDU�WLJD�



��

*DPEDU���� )ORZFKDUW DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH

����� 5DQFDQJDQ�,QWHUIDFH

3HUDQFDQJDQ�,QWHUIDFH GLJXQDNDQ�XQWXN�PHQJJDPEDUNDQ�WDPSLODQ�DQWDUPXND�\DQJ�DNDQ�

GLEXDW�� $QWDUPXND� VLVWHP� PHUXSDNDQ� SHUDQWDUD� DQWDUD� VLVWHP� GHQJDQ� SHQJJXQD� VLVWHP��

DQWDUPXND�PHUXSDNDQ�KDO�\DQJ�SHQWLQJ�GLNDUHQDNDQ�SHQJJXQD�GDSDW�EHUNRPXQLNDVL�GHQJDQ�

VLVWHP�PHODOXL�DQWDUPXND��

3DGD� SHQHOLWLDQ� LQL� UDQFDQJDQ� \DQJ� GLEDQJXQ� KDQ\D� WHUGDSDW� VDWX EDJLDQ DWDX� VDWX�

KDODPDQ�VDMD GLNDUHQDNDQ�WXMXDQ�GDUL�SHQHOLWLDQ�KDQ\D�PHQDPSLONDQ�KDVLO�QRUPDOLVDVL��

5DQFDQJDQ�,QWHUIDFH 1RUPDOLVDVL�7HNV

5DQFDQJDQ� LQWHUIDFH QRUPDOLVDVL� WHNV \DQJ�DNDQ�GLEDQJXQ�GLSHUOLKDWNDQ�ROHK�*DPEDU�

���� GHQJDQ�LQWHUIDFH LQL�EHULVL�IRUP LQSXW� RXWSXW GDQ�WRPERO�XQWXN�PHODNXNDQ�QRUPDOLVDVL��



��

)RUP LQSXW EHUXSD WH[W� ILHOG XQWXN NDOLPDW�\DQJ�DNDQ�GLQRUPDOLVDVL�VHGDQJNDQ� IRUP�RXWSXW

EHUXSD�NDOLPDW�KDVLO�SUHGLNVL�GDUL�QRUPDOLVDVL GDUL�PDVXNDQ�IRUP LQSXW�

*DPEDU����� 7DPSLODQ�DQWDUPXND�VLVWHP�QRUPDOLVDVL�WHNV

$QWDUPXND�DNDQ�PHQDPSLONDQ�KDVLO�NDWD�\DQJ�WHUGHWHNVL�229�GHQJDQ�NDWD�\DQJ�VWDQGDU

VHEHQDUQ\D� KDVLO�NHOXDUDQ�GDSDW�GLOLKDW GL UDQFDQJDQ�DQWDUPXND�VHEHODK�NDQDQ�SDGD�*DPEDU�

����� VHODLQ� LWX� NDWD� \DQJ� VHVXDL� NDPXV DWDX� WHUGDSDW� SDGD� NDPXV� VWDQGDU DNDQ� ODQJVXQJ�

GLWDPSLONDQ�� VHGDQJNDQ�NDWD� \DQJ� WHUGDSDW�SDGD� NDPXV� VODQJ GDQ� VLQJNDWDQ�DNDQ� ODQJVXQJ�

GLSHUEDLNL�VHVXDL�NDPXV�SHUEDLNDQQ\D��.DWD�\DQJ�WHUGHWHNVL�EDKZD�NDWD�WHUVHEXW�PHQJDQGXQJ�

VDODK� HMDDQ� NDWD� PDND� DNDQ�PHQDPSLONDQ� UHNRPHQGDVL� GDUL� KDVLO� SHUKLWXQJDQ�/HYHQVKWHLQ�

'LVWDQFH \DQJ�GDSDW�GLSLOLK�VHVXDL�NDWD�\DQJ�WHUGHNDW SDGD�NDPXV�NDWD�VWDQGDU�

��� 3HQJXMLDQ�1RUPDOLVDVL�/HYHQVKWHLQ�'LVWDQFH

7DKDSDQ�SHQJXMLDQ�DGDODK�WDKDSDQ�SHQJXMLDQ�IXQJVL�\DQJ�WHODK�GLEXDW�GHQJDQ�DOJRULWPD�

/HYHQVWHLQ�'LVWDQFH WHUKDGDS� NHOXDUDQ \DQJ�GLKDVLONDQ��+DO� LQL� EHUWXMXDQ� XQWXN�PHQJHWDKXL�

DSDNDK� KDVLO� NHOXDUDQ \DQJ� GLKDVLONDQ� VXGDK� GHQJDQ \DQJ� GLKDUDSNDQ�� &DUD� PHODNXNDQ�

SHQJXMLDQ� WHUKDGDS� NHOXDUDQ \DQJ� GLKDVLONDQ� DGDODK� GHQJDQ� PHPEDQGLQJNDQ� KDVLO� SUHGLNVL�

QRUPDOLVDVL�\DQJ PHQJJXQDNDQ�DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH GHQJDQ�KDVLO�WHNV�\DQJ�EHQDU�



��

GDQ� GLKLWXQJ� MXPODK� QRUPDOLVDVL� \DQJ� EHQDU� XQWXN� PHQJKLWXQJ� DNXUDVL� DWDX� SHUVHQWDVHQ\D��

3HUKLWXQJDQ�SHUVHQWDVHQ\D�PHQJJXQDNDQ�SHUVDPDDQ������ ��

݁ݏܽݐ݊݁ݏݎ݁ܲ ൌ
݄݈ܽ݉ݑ݆ ܽݐܽ݇ ݎܾܽ݊݁

݄݈ܽ݉ݑ݆ ܽݐܽ݇ ݆݅ݑ
ൈ ͳͲͲΨ ����� �

3HUVDPDDQ�WHUVHEXW�GDSDW�GLOLKDW�EDKZD�MXPODK�NDWD�EHQDU�PHUXSDNDQ�EDQ\DNQ\D�NDWD�

KDVLO� QRUPDOLVDVL� \DQJ� VHVXDL� GHQJDQ� \DQJ� VHKDUXVQ\D� GDQ� MXPODK� NDWD� XML� PHUXSDNDQ�

EDQ\DNQ\D NDWD�\DQJ�GLXMLNDQ�XQWXN�GLQRUPDONDQ�

$NXUDVL� \DQJ� GLSHUROHK GHQJDQ PHQJJXQDNDQ� DOJRULWPD�/HYHQVKWHLQ�'LVWDQFH DGDODK�

GHQJDQ�PHQJXML� FRED�PDVXNDQ� WHUKDGDS� IXQJVL� \DQJ� WHODK�GLEDQJXQ��+DVLO�PDQXDOQ\D�DWDX�

WDQSD�PHQJJXQDNDQ�PHWRGH�GLSHUROHK�GHQJDQ�PHPEXDW�GDIWDU�NDWD�WLGDN�VWDQGDU GDQ�SHUEDLNDQ�

GDUL�NDWD�WLGDN�VWDQGDU WHUVHEXW�


