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$FFHVV�FRQWURO�OLVW 3HQJHORPSRNDQ� SDNHW� EHUGDVDUNDQ� NDWHJRUL� XQWXN�

PHODNXNDQ�ILOWHULQJ�

$VHW VHPXD� KDN� \DQJ� GDSDW� GLJXQDNDQ� GDODP� RSHUDVL�

SHUXVDKDDQ�

&DEOLQJ .RPELQDVL SHUNDEHODQ� \DQJ� GLJXQDNDQ� GDODP�

LQIUDVWUXNWXU�WHOHNRPXQLNDVL�

&RROLQJ�FDSDFLW\ 6HEXDK�SHUDQJNDW�\DQJ�PHQJHOXDUNDQ�XGDUD�GLQJLQ�GDQ�

EHUIXQJVL�XQWXN�PHQXUXQNDQ�VXKX�

'RZQWLPH -XPODK�ZDNWX�GLPDQD�VXDWX�VLVWHP�DWDX�SHUDQJNDW�WLGDN�

GDSDW�EHURSHUDVL�GLVHEDENDQ�DGDQ\D�NHUXVDNDQ�

(�FRPPHUFH 6LVWHP�MXDO�EHOL�PHODOXL�VLVWHP�HOHNWRQLN�VHSHUWL�,QWHUQHW�

(�HGXFDWLRQ 6LVWHP�SHQGLGLNDQ�EHUEDVLV PHGLD�HOHNWURQLN�

(�JRYHUQPHQW 3HQJJXQDDQ�WHNQRORJL LQIRUPDVL�ROHK SHPHULQWDK�XQWXN�

PHPEHULNDQ LQIRUPDVL�GDQ�OD\DQDQ�NHSDGD PDV\DUDNDW�

)LUHZDOO 6LVWHP� NHDPDQDQ� MDULQJDQ� NRPSXWHU� \DQJ� GLJXQDNDQ�

XQWXN�PHOLQGXQJL�NRPSXWHU�GDUL�EHEHUDSD�MHQLV�VHUDQJDQ�

GDUL�NRPSXWHU�ODLQ�

*DS�DQDOLVLV 3HUEDQGLQJDQ� NLQHUMD� DNWXDO� GHQJDQ� NLQHUMD� SRWHQVLDO�

DWDX�\DQJ�GLKDUDSNDQ�

*ULG 6XVXQDQ� NHUDQJND� \DQJ� GLEDQJXQ� DWDV� JDULV� \DQJ�

GLJXQDNDQ� VHEDJDL� DODW� EDQWX� XQWXN� PHQ\XVXQ� REMHN�

GDODP� NRQWHN� SHUHQFDQDDQ� GDODP� UXDQJ� JDPEDU� GXD�

GLPHQVL

+DUGZDUH 6HEXDK� SHUDQJNDW� NHUDV� VHSHUWL� URXWHU�� VZLWFK�� GDQ�

VHUYHU�

/D\RXW 7DWD� OHWDN� DWDX� XVDKD� PHQ\XVXQ�� PHQDWD�� VHUWD�

PHPDGXNDQ� EHEHUDSD� HOHPHQ� \DQJ� GLWHPSDWNDQ� GDODP�

VHEXDK�ELGDQJ�PHQJJXQDNDQ�VHEXDK�PHGLD

/RDG�EDODQFLQJ 6HEXDK� WHNQLN� XQWXN�PHQGLVWULEXVLNDQ� EHEDQ� SDGD� GXD�

DWDX�OHELK�SHUDQJNDW�VHFDUD�VHLPEDQJ�
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0RGHUDWH 0HODNXNDQ�SHQJKLQGDUDQ�GDUL�VXDWX�EDKD\D�

2SHUDWLRQ 6HUDQJNDLQ� DNWLILWDV� XQWXN� PHQFLSWDNDQ� QLODL� GDODP�

EHQWXN�EDUDQJ�GDQ�MDVD

5DFN�V\VWHP 0HGLD� \DQJ� VHFDUD� NKXVXV� PHPDQJ� GLUDQFDQJ� VHEDJDL�

SHQHPSDWDQ�VHUYHU�DWDX�GLJXQDNDQ�MXJD�VHEDJDL�SHUDODWDQ�

MDULQJDQ� QHWZRUN� GLDQWDUDQ\D� NRPSXWHU� VHUYHU GDQ�

VZLWFK�

5HGXGDQF\ .HPDPSXDQ�VXDWX�VLVWHP�XQWXN�WHWDS�EHUIXQJVL�GHQJDQ�

QRUPDO�ZDODXSXQ� WHUGDSDW�HOHPHQ�\DQJ� WLGDN�EHUIXQJVL�

GHQJDQ�PHQJJXQDNDQ�HOHPHQ�ODLQQ\D�

6HUYLFH

6HUYLFH /HYHO�$JUHHPHQW

6HEXDK� VLVWHP� NRPSXWHU� \DQJ� PHQ\HGLDNDQ� MHQLV�

OD\DQDQ�WHUWHQWX�GDODP�VHEXDK�MDULQJDQ�NRPSXWHU�

%DJLDQ�GDUL�SHUMDQMLDQ�OD\DQDQ�VHFDUD�NHVHOXUXKDQ�DQWDUD�

GXD�HQWLWDV�XQWXN�SHQLQJNDWDQ�NLQHUMD�

6RIWZDUH 6HEXDK�SHUDQJNDW�OXQDN�VHSHUWL�DSOLNDVL�

6SDFH�SODQQLQJ�

6ZLWFKJHDU

7UD\�3RZHU

3HUHQFDQDDQ� UXDQJDQ� NRVRQJ \DQJ� DNDQ� GLUDQFDQJ�

VHGHPLNLDQ�UXSD�

3DQHO�GLVWULEXVL� \DQJ�PHQGLVWULEXVLNDQ�GD\D OLVWULN�GDUL�

3/1�NH�EHEDQ�SDQHO�\DQJ�OHELK�NHFLO�NDSDVLWDVQ\D�

6HEXDW�DODW�\DQJ�EHUIXQJVL�PHQDPSXQJ�MDOXU�NDEHO�DJDU�

GDSDW�WHUVXVXQ�UDSLK�

8QLQWHUUXSWLEOH�3RZHU�

6XSSO\

3HUDODWDQ� OLVWULN� \DQJ� EHUIXQJVL� XQWXN� PHPEHUL� GD\D�

VHPHQWDUD�NHWLND�GD\D�XWDPD�GDUL� MDULQJDQ�SDGDP�GD\D�

VHPHQWDUD� LQL� EHUVXPEHU� GDUL� GD\D� '&� \DQJ� GLVLPSDQ�

SDGD�EDWHUDL��

8WLOLW\�VHUYLFHV NHPDPSXDQ� VXDWX� EHQGD� DWDX� MDVD� XQWXN� GLJXQDNDQ�

VHEDJDL�DODW�SHPXDV NHEXWXKDQ�

:KLWH�VSDFH 6HEXDK� UXDQJDQ� \DQJ� GDSDW� EHUIXQJVL� VHEDJDL� WHPSDW�

SHQ\LPSDQDQ�SHUDODWDQ�,7�

=HUR�IDLOXUH 6HEXDK�NRQGLVL�GLPDQD�WLGDN�EROHK�DGD�NHVDODKDQ�DSDSXQ�

VDDW�SHUDQJNDW�DWDX�OD\DQDQ�VHGDQJ�EHURSHUDVL�
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1'/&

26,

1HWZRUN�'HYHORSPHQW�/LIH�&\FOH

2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ

33',22 3UHSDUH��3ODQ��'HVLJQ��,PSOHPHQW��

2SHUDWH��GDQ�2SWLPL]H

6$1 6WRUDJH�$UHD�1HWZRUN

6'/&

6,0

6\VWHP�'HYHORSPHQW�/LIH�&\FOH

6LVWHP�,QIRUPDVL�0DQDMHPHQ

7, 7HNQRORJL�,QIRUPDVL

836 8QLQWHUUXSWLEOH�3RZHU�6XSSO\

:$1 :LGH�$UHD�1HWZRUN
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,�� /DWDU�%HODNDQJ

3DGD�]DPDQ�PRGHUQ�VHSHUWL�VHNDUDQJ�LQL��SHUNHPEDQJDQ�7HNQRORJL�

,QIRUPDVL��7,��VDQJDW�SHVDW��GLEXNWLNDQ�GHQJDQ�VHPDNLQ�FDQJJLKQ\D�GXQLD�7,�

GDUL�ZDNWX�NH�ZDNWX��'HQJDQ�VHPDNLQ�FDQJJLKQ\D�7,�VDDW� LQL�PHPEHULNDQ�

NHPXGDKDQ�SDGD�PDQXVLD�GDODP�EHUNRPXQLNDVL��VHSHUWL�EHUWXNDU�LQIRUPDVL�

GDODP� EHQWXN� GDWD�� VXDUD�� YLGHR�� GDQ� PDVLK� EDQ\DN� ODJL�� 6HODLQ� LWX�

SHUNHPEDQJDQ� 7,�PHQ\HEDENDQ� NHPXQFXODQ� EHUEDJDL� MHQLV� NHJLDWDQ� \DQJ�

EHUEDVLV�SDGD� WHNQRORJL� VHSHUWL�H�FRPPHUFH��H�GXFDWLRQ��GDQ�H�JRYHUQPHQW�

�:DUGLDQD��:������� GLPDQD� VHWLDS� DNWLYLWDV�GDUL�PDVLQJ�PDVLQJ�NHJLDWDQ�

WHUVHEXW�VDOLQJ�PHPSHUWXNDUNDQ�GDWD�

'DWD�GLNHQDO�VHEDJDL�VDODK�VDWX�EHQWXN�NRPXQLNDVL�GDODP�EHUWXNDU�

LQIRUPDVL� \DQJ� EDQ\DN� GLWHPXNDQ� VDDW� LQL�� WHUXWDPD� GDWD� GLJLWDO�� 'DWD�

PHUXSDNDQ�KDO�\DQJ�VDQJDW�EHUKDUJD�GDQ�DVHW�EDJL�SHPLOLNQ\D��VHSHUWL�GDWD�

QDVDEDK� \DQJ� GLPLOLNL� ROHK� EDQN�� GDWD� SHJDZDL� \DQJ� GLPLOLNL� VHEXDK�

SHUXVDKDDQ�DWDX�LQVWDQVL�SHPHULQWDKDQ�GDQ�GDWD�GDWD�ODLQQ\D�\DQJ�WHQWX�VDMD�

VDQJDW�EHUKDUJD��0HQJLQJDW�VDQJDW�EHUKDUJDQ\D�VHEXDK�GDWD�PDND�GLSHUOXNDQ�

VHEXDK� WHPSDW� SHQ\LPSDQDQ� GDWD� \DQJ� WHUSXVDW� GDQ� DPDQ� DJDU� DVHW� \DQJ�

GLPLOLNL�LQL�GDSDW�GLNHOROD�GHQJDQ�EDLN�GDQ�GDSDW�GLDNVHV�GHQJDQ�PXGDK��+DO��

LQL�WHQWX�VDMD�PHQMDGL�VDODK�VDWX�PDVDODK�\DQJ�KDUXV�GLVHOHVDLNDQ��3DUD�DKOL�

7,� WHODK�PHQHPXNDQ� VHEXDK� WHNQRORJL� \DQJ�GDSDW�PHQ\LPSDQ�GDWD� VHFDUD�

WHUSXVDW�GDQ�DNVHVQ\D�GLOHQJNDSL�GHQJDQ�EHUEDJDL�ILWXU�NHDPDQDQ��7,�WHUVHEXW�

DGDODK�GDWD�FHQWHU�

'DWD FHQWHU GLNHQDO� VHEDJDL� VHUYHU� DWDX� UXDQJ� NRPSXWHU� WHPSDW

EHUNXPSXOQ\D�VHUYHU SHUXVDKDDQ �%XOORFN��������$JXVWXV������'DWD�FHQWHU

DGDODK� WHPSDW� SHQ\LPSDQ� GDWD� GDQ� MXJD� EHUIRNXV� SDGD� SHPEDZD� OD\DQDQ�

LQIRUPDVL� MDULQJDQ� GDQ� ,QWHUQHW �<H�� +��� 	� =LKDQJ� 6RQJ�� �������'HQJDQ�

EHJLWX�GDWD�FHQWHU NLQL�PHQMDGL�VDODK�VDWX�7,�\DQJ�SDOLQJ�EDQ\DN�GLWHUDSNDQ�

ROHK�EHEHUDSD�SLKDN�VHSHUWL�LQVWDQVL�SHPHULQWDKDQ��EDQN��LQVWLWXVL�SHQGLGLNDQ��

GDQ�SHUXVDKDDQ�EHVDU� ODLQQ\D�XQWXN�PHQLQJNDWNDQ� OD\DQDQ�GDQ�GD\D�VDLQJ�



Ϯ

GDODP�PHOD\DQL�VHWLDS�VWDNHKROGHU \DQJ�WHUNDLW�GHQJDQ�SURVHV�ELVQLV�PDVLQJ�

PDVLQJ�LQVWDQVL�GDQ�SHUXVDKDDQ�

3DGD� SHQHPSDWDQ� KDUGZDUH� GDWD� FHQWHU�PHPHUOXNDQ� SRVLVL� \DQJ�

FRFRN� DJDU� VHWLDS� NRPSRQHQ� GDSDW� EHUIXQJVL� GHQJDQ� EDLN�� 6HLULQJ� GHQJDQ�

VHPDNLQ�EDQ\DNQ\D�SHQJJXQDDQ�GDWD�FHQWHU PDND�DNDQ�GLEXWXKNDQ�UXDQJDQ�

\DQJ�FRFRN�MXJD�DJDU�GDWD�FHQWHU�GDSDW�EHURSUDVL�GHQJDQ�EDLN�GDQ�RSWLPDO��

5XDQJDQ�GDQ�KDUGZDUH \DQJ�GLEXWXKNDQ�XQWXN�PHPEDQJXQ�GDWD�FHQWHU GDUL�

WDKXQ NH�WDKXQ�VHPDNLQ�FDQJJLK��ROHK�NDUHQD�LWX�GLEXWXKNDQ�VSDFH�SODQQLQJ�

DJDU�GDWD�FHQWHU \DQJ�GLEDQJXQ�ELVD�VHPDNLQ�RSWLPDO�

6SDFH SODQQLQJ PHUXSDNDQ� SHUDQFDQJDQ� WDWD� NHOROD� SHQHPSDWDQ�

UXDQJ�\DQJ�WHSDW�XQWXN�GDWD�FHQWHU�GLPXODL�GHQJDQ�PHPDVWLNDQ�UXDQJ�PDQD�

\DQJ�GDSDW�PHQJLNXWL�SHUXEDKDQ�GDQ�SHUWXPEXKDQ�NHEXWXKDQ��'DWD�FHQWHU�

KDUXV�GLUDQFDQJ GHQJDQ�EDQ\DN�ZKLWH�VSDFH��\DLWX�GHQJDQ�UXDQJ�NRVRQJ�\DQJ�

GDSDW� PHQDPSXQJ� UDN� GL� PDVD� \DQJ� DNDQ� GDWDQJ�� 5XDQJ� GL� VHNLWDU�'DWD�

FHQWHU� MXJD�KDUXV�GLSHUWLPEDQJNDQ�XQWXN�SHUWXPEXKDQ�GL�PDVD�GHSDQ�GDQ�

NHPXGDKDQ� XQWXN� PHODNXNDQ� SHQJJDEXQJDQ� VXDWX� NHEXWXKDQ� \DQJ VXGDK�

GLUHQFDQDNDQ� VHEHOXPQ\D�� 'LNDWDNDQ� ROHK� 'LDK� (ND� <XOLDQWL� GDQ� 1DQGD�

EDKZD� XQWXN�PHQGDSDW� NLQHUMD� \DQJ� RSWLPDO� GDWD� FHQWHU� SHUOX� GLOHQJNDSL�

GHQJDQ�EHEHUDSD�UXDQJ�SHQGXNXQJ�GL�DQWDUDQ\D�VHSHUWL�UXDQJ�VHUYHU��UXDQJ�

NHOLVWULNDQ�� RSHUDWLRQ� FRPPDQG� FHQWHU�� (QWUDQFH� URRP�� /RDGLQJ� GRFN��

VWRUDJH�URRP��EXLOG�URRP��GDQ�EDFNXS�URRP��<XOLDQWL��'��(���	�1DQGD��+��%��

������

3HPHULQWDKDQ� .DEXSDWHQ� %DQGXQJ� \DQJ� PHUXSDNDQ� VXDWX� EDGDQ�

VWUXNWXUDO� SHPHULQWDK� \DQJ� PHQJXUXV� NHSHUOXDQ� PDV\DUDNDW� GL� ZLOD\DK�

.DEXSDWHQ� %DQGXQJ�� 3URYLQVL� -DZD� %DUDW�� 7HUGDSDW EHEHUDSD� SHUDQJNDW�

GDHUDK�SDGD�3HPHULQWDKDQ�.DEXSDWHQ�%DQGXQJ��VDODK�VDWXQ\D�DGDODK�'LQDV�

.RPXQLNDVL��,QIRUPDWLND�GDQ�6WDWLVWLN��',6.20,1)2���0HQXUXW�LQIRUPDVL�

\DQJ�GLNXWLS�GDUL�ZHEVLWH UHVPL�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ��WXJDV�XWDPD�

',6.20,1)2� DGDODK� PHODNVDQDNDQ� XUXVDQ� SHPHULQWDK� GDODP� ELGDQJ�

NRPXQLNDVL� GDQ� LQIRUPDWLND�� GDQ� XUXVDQ� SHPHULQWDK� ELGDQJ� VWDWLVWLN� VHUWD�

XUXVDQ�SHPHULQWDK�ELGDQJ�SHUVDQGLDQ��6HODLQ�LWX�',6.20,1)2�DGDODK�GLQDV�

\DQJ�PHQDQJDQL�6LVWHP�,QIRUPDVL�0DQDMHPHQ��6,0��\DQJ�GLJXQDNDQ�ROHK�



ϯ

3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� VHSHUWL�� 6,0� 'DHUDK� .HXDQJDQ�� 6,0�

3HJDZDL��GDQ�ODLQ�ODLQ��'LPDQD�VHOXUXK�6,0�LQL�GDSDW�GLDNVHV�PHODOXL�,QWHUQHW�

\DQJ�EHUSXVDW�GL�GDWD�FHQWHU \DQJ�GLNHOROD�ROHK�',6.20,1)2��3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ��������

%HUGDVDUNDQ� EDQ\DNQ\D� 6,0� \DQJ� EHUMDODQ� GL� 3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ��3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�PHPEXWXKNDQ�VHEXDK�

GDWD�FHQWHU \DQJ�GDSDW�EHNHUMD�VHFDUD�RSWLPDO��8QWXN�GDSDW�EHNHUMD�VHFDUD�

RSWLPDO��GLEXWXKNDQ�EHUXSD�KDUGZDUH \DQJ�PHPLOLNL�VSHVLILNDVL�\DQJ�VHVXDL�

XQWXN�SHQJRSHUDVLDQ�GDWD�FHQWHU WHUVHEXW�VHUWD�EHEHUDSD�NHEXWXKDQ�ODLQQ\D�

WHUNDLW�IDVLOLWDV�EDQJXQDQ�GDQ�SHQHPSDWDQ�NHEXWXKDQ�GDWD�FHQWHU \DQJ�VXGDK�

WHUVWDQGDULVDVL� 6WDQGDU�$16,�%,&6,�����PHUXSDNDQ�VWDQGDU�GHVLJQ�GDQ�EHVW�

SUDFWLFH� LPSOHPHQWDWLRQ GDWD� FHQWHU \DQJ� EHUWXMXDQ� VHEDJDL� VWDQGDU

SHUV\DUDWDQ� LQVWDODVL� GDWD� FHQWHU GDQ� VHEDJDL� SDQGXDQ� DWDX� SHGRPDQ�

LPSOHPHQWDVL�GHVDLQ�GDWD�FHQWHU WHUVHEXW��6HODLQ�LWX��SHQJJXQDDQ�PHWRGRORJL�

GDODP�SHQHOLWLDQ�MXJD�VDPD�SHQWLQJQ\D��NDUHQD��GHQJDQ�DGDQ\D�PHWRGRORJL�

VHWLDS�SURVHV�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�GDSDW�EHUMDODQ�GHQJDQ�EDLN�GDQ�

VHVXDL� DWXUDQ��PHWRGH� 33',22�1HWZRUN� /LIH�&\FOH� $SSURDFK� \DQJ� VXGDK

GLVDKNDQROHK�&LVFR�6\VWHPV PHUXSDNDQ�VXDWX�SHQGHNDWDQ�\DQJ�PHPLOLNL���

IDVH� XQWXN� PHQGHVDLQ� VXDWX� MDULQJDQ� \DQJ� GDSDW� GL� VHVXDLNDQ� GHQJDQ�

NHEXWXKDQ� SHODQJJDQ�� WXMXDQ� RUJDQLVDVL�� EDWDVDQ� RUJDQLVDVL�� WXMXDQ� WHNQLV��

GDQ�EDWDVDQ�WHNQLV�KDUXV�GLLGHQWLILNDVL��&LVFR�6\VWHPV��,QF��������

,�� 3HUXPXVDQ�0DVDODK

$GDSXQ�UXPXVDQ�PDVDODK�SDGD�SHQHOLWLDQ�LQL��\DLWX�VHEDJDL�EHULNXW�

�� %DJDLPDQD�NRQGLVL 6SDFH�3ODQQLQJ�SDGD�GDWD�FHQWHU�GL�',6.20,1)2�

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�VDDW�LQL"

�� %DJDLPDQD�UDQFDQJDQ�\DQJ�LGHDO�XQWXN�VSDFH�SODQQLQJ�SDGD�GDWD�FHQWHU�

GL�',6.20,1)2 3HPHULQWDKDQ�.DEXSDWHQ�%DQGXQJ�EHUGDVDUNDQ�VWDQGDU�

$16,�%,&6,����"

,�� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ� UXPXVDQ�PDVDODK� WHUVHEXW��PDND� DGDSXQ� WXMXDQ� GDUL�

SHQHOLWLDQ�LQL�DGDODK�VHEDJL�EHULNXW��



ϰ

�� 0HODNXNDQ� LGHQWLILNDVL� NRQGLVL� VSDFH� SODQQLQJ SDGD� GDWD� FHQWHU GL�

',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

�� 0HODNXNDQ SHUDQFDQJDQ� VSDFH�SODQQLQJ�SDGD�GDWD� FHQWHU \DQJ� LGHDO� GL�

',6.20,1)2 3HPHULQWDKDQ� .DEXSDWHQ� %DQGXQJ EHUGDVDUNDQ� VWDQGDU�

$16,�%,&6,�����

,�� %DWDVDQ�3HQHOLWLDQ

%DWDVDQ SHQHOLWLDQ� GLSHUOXNDQ� DJDU� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�

WHUIRNXV�SDGD�VDWX�ELGDQJ�GDQ�WLGDN�PHOXDV�GDUL�SHPEDKDVDQ�\DQJ�GLPDNVXG��

2OHK�NDUHQD�LWX��%DWDVDQ�SHQHOLWLDQ�LQL�DGDODK��

�� 3HQHOLWLDQ� GLODNXNDQ� KDQ\D� GDODP� UXDQJ� OLQJNXS� ',6.20,1)2�

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

�� 3HQHOLWLDQ� LQL� KDQ\D� PHPEHULNDQ� UHNRPHQGDVL� SHUDQFDQJDQ� EDQJXQDQ�

GDWD�FHQWHU��VHODQMXWQ\D�SDGD�WDKDS LPSOHPHQWDVL�GLVHUDKNDQ�VHSHQXKQ\D�

NHSDGD�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

�� 3HQHOLWLDQ� LQL� PHQJDFX� SDGD� VWDQGDU� $16,�%,&6,� ��� FODVV� ) XQWXN�

SHUDQFDQJDQ� VSDFH� SODQQLQJ GDQ� GLEDWDVL� EHUGDVDUNDQ� NHEXWXKDQ� GDWD�

FHQWHU GL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� 33',22� /LIH� &\FOH� $SSURDFK

VDPSDL�GHQJDQ�WDKDS�GHVLJQ�

,�� 0DQIDDW�3HQHOLWLDQ

$GDSXQ�PDQIDDW�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 0HPEHULNDQ� UDQFDQJDQ� IDVLOLWDV�EDQJXQDQ�GDQ�GDWD�FHQWHU� OD\RXW \DQJ�

WHUPDVXN�UXDQJDQ�UXDQJDQ��VLVWHP�UDFN�OD\RXW��GDQ�VLVWHP�SHQJNDEHODQ�

EHUGDVDUNDQ� VSDFH� SODQQLQJ 6WDQGDU� $16,�%,&6, ��� GL� 3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ�

�� 0HPEHULNDQ� UDQFDQJDQ� \DQJ� LGHDO� WHUNDLW� VSDFH� SODQQLQJ� GDWD� FHQWHU

EHUGDVDUNDQ�$16,�%,&6,�����XQWXN�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

,�� 6LVWHPDWLND�3HQXOLVDQ

$GDSXQ� VLVWHPDWLND� SHQXOLVDQ� GDUL� SHQHOLWLDQ� LQL�PHQJHQDL� 6SDFH�

3ODQQLQJ�$16,�%,&6,���� LQL�DGDODK�VHEDJDL�EHULNXW��

%$%�,�3(1'$+8/8$1



ϱ

%DE� LQL� EHULVL�PHQJHQDL� XUDLDQ� ODWDU� EHODNDQJ�� UXPXVDQ�PDVDODK�� WXMXDQ��

PDQIDDW��EDWDVDQ�PDVDODK��GDQ�VLVWHPDWLND�SHQXOLVDQ�

%$%�,,�/$1'$6$1�7(25,

%DE�LQL�EHULVL� OLWHUDWXU�\DQJ� UHOHYDQ�GHQJDQ�SHUPDVDODKDQ�\DQJ�GLKDGDSL��

SHQHOLWLDQ� WHUGDKXOX� \DQJ� PHPLOLNL� NHWHUNDLWDQ� GHQJDQ� SHQHOLWLDQ� \DQJ�

VHGDQJ�GLODNXNDQ��GDQ�WHRUL�WHRUL�\DQJ�GLJXQDNDQ�VHSHUWL�6SDFH�3ODQQLQJ��

GDWD�FHQWHU��GDQ�$16,�%,&6, ����

%$%�,,,�0(72'2/2*,�3(1(/,7,$1

%DE� LQL�PHQMHODVNDQ�PRGHO� XQWXN�PHUXPXVNDQ� VROXVL� GDUL� SHUPDVDODKDQ�

\DQJ�DGD��6HODLQ�LWX�GLMHODVNDQ�MXJD�ODQJNDK�ODQJNDK�SHQHOLWLDQ�VHFDUD�ULQFL�

PHOLSXWL�WDKDS�LGHQWLILNDVL��WDKDS�DQDOLVLV��WDKDS�GHVDLQ��WDKDS�VLPXODVL��GDQ�

WDKDS�DNKLU�GDUL�SHQHOLWLDQ�LQL�

%$%�,9�$1$/,6,�.21',6,�6$$7�,1,

%DE� LQL�PHQMHODVNDQ�NRQGLVL�GDWD� FHQWHU�SDGD�SHUXVDKDDQ�PHOLSXWL� SURILO�

SHUXVDKDDQ��NRQGLVL�VDDW�LQL�PHOLSXWL�GHQDK�UXDQJDQ��NRQGLVL�VSDFH�SODQQLQJ�

GDWD� FHQWHU� 6HODLQ� LWX GLMHODVNDQ� MXJD� WHQWDQJ� DQDOLVL� NRQGLVL� VDDW� LQL�

PHOLSXWL�DQDOLVLV JDS�

%$%�9�3(5$1&$1*$1�'$1�$1$/,6$�868/$1

%DE� LQL�GLODNXNDQ�SHUDQFDQJDQ� IDVLOLWDV�EDQJXQDQ�GDQ�GDWD�FHQWHU� OD\RXW

3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�� PXODL� GDUL� WDWD� OHWDN� UXDQJDQ�� SRZHU�

V\VWHPV��JHQHUDWRU� NHDPDQDQ GDQ�DQDOLVD�NRQGLVL�VDDW�LQL�GHQJDQ�NRQGLVL

XVXODQ�

%$%�9,�.(6,038/$1�'$1�6$5$1

%DE�LQL�PHQMHODVNDQ�NHVLPSXODQ�GDUL�SHQHOLWLDQ�\DQJ�GLODNXNDQ�VHUWD�VDUDQ�

XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�WHQWDQJ�WRSLN�\DQJ�VDPD�



ϲ

%$%�,,

/$1'$6$1�7(25,

,,�� 'DWD�&HQWHU

,,���� 'HILQLVL�'DWD�&HQWHU
'DWD� FHQWHU PHPXDW� VXPEHU� GD\D� NRPSXWDVL� NULWLNDO� \DQJ�

GLPDQD�WHUOHWDN�SDGD�OLQJNXQJDQ�\DQJ�WHUNRQWURO�GDQ�GL EDZDK�NHQGDOL�

\DQJ� WHUVHQWUDOLVDVL� \DQJ� PHPXQJNLQNDQ� RUJDQLVDVL� PHQJJXQDNDQ�

WHNQRORJL�LQIRUPDVL�VHEDJDL�SHQGXNXQJ�NHODQJVXQJDQ�ELVQLVQ\D�GDQ�

MXJD�GDSDW�PHODNXNDQ�RSHUDVL�ELVQLV�VHODPD�GLEXWXKNDQ��'DWD�FHQWHU

DGDODK� VHVXDWX� \DQJ� EHUVLIDW� NULWLV�� ROHK� NDUHQD LWX� WHNQRORJL� \DQJ�

GLJXQDNDQ� SDGD� GDWD� FHQWHU WHUXV� EHUHYROXVL� VHLULQJ�PHQLQJNDWNDQ�

NHWHUJDQWXQJDQ� RUJDQLVDVL� WHUKDGDS� GDWD� FHQWHU� .HEXWXKDQ� XQWXN�

GDWD� FHQWHU \DQJ� DPDQ� GDQ� HIHNWLI� DGDODK� KDO� PXWODN� \DQJ� KDUXV�

GLSHQXKL�� -LND� GHVDLQ� MDULQJDQ� GDWD� FHQWHU WLGDN� GDSDW� PHPHQXKL�

WLQJNDWDQ�VHUYLV�DWDX�6HUYLFH /HYHO�$JUHHPHQW��PDND�GDWD�FHQWHU�\DQJ�

GDSDW� PHPHQXKL� NHEXWXKDQ� ELVQLV� SDGD� RUJDQLVDVL� WLGDN� DNDQ�

WHUSHQXKL��$UUHJRFHV��������

'DWD�FHQWHU DGDODK�SHUDODWDQ�HOHNWURQLN�XWDPD�\DQJ�GLJXQDNDQ�

XQWXN� PHODNXNDQ� SHQJRODKDQ� GDWD�� WHPSDW� SHQ\LPSDQDQ� GDWD�� GDQ�

PHQMDGL�WHPSDW�SHOHWDNDQ�DODW�DODW�NRPXQLNDVL��6HFDUD�NROHNWLI�GDWD�

FHQWHU GDSDW� GLNDWDNDQ� VHEDJDL� WHPSDW� GLPDQD� VHPXD� SHUDQJNDW�

WHOHNRPXQLNDVL�GLNXPSXONDQ��WHPSDW�SHQ\LPSDQDQ�GDWD��GDQ�PHQMDGL�

VXPEHU�LQIRUPDVL�GLJLWDO�\DQJ�GLNLULPNDQ��'DWD�FHQWHU MXJD�PHPLOLNL�

GD\D� NKXVXV� GDQ� SHUDQJNDW� FDGDQJDQ� \DQJ� EHUJXQD� XQWXN�PHQMDJD�

DJDU�OD\DQDQ�DNDQ�WHUVHGLD��'D\D�\DQJ�GLPLOLNL�GDWD�FHQWHU EHUNXDOLWDV�

WLQJJL�GDQ�GLWDPEDK�GHQJDQ�DGDQ\D�SHUDQJNDW�FRROLQJ XQWXN�PHQMDJD�

VXKX�GDODP�UXDQJDQ�GDWD�FHQWHU��*HQJ��������

'DWD� FHQWHU PHUXSDNDQ� IDVLOLWDV� \DQJ� GLJXQDNDQ� XQWXN�

SHQHPSDWDQ�EHEHUDSD�NXPSXODQ� VHUYHU GDODP�VLVWHP�NRPSXWHU�GDQ�

VLVWHP� SHQ\LPSDQDQ� GDWD� \DQJ� GLEXDW� VHGHPLNLDQ� UXSD� GHQJDQ�

SHQJDWXUDQ� FDWX� GD\D�� SHQJDWXUDQ� XGDUD�� SHQFHJDKDQ� EDKD\D�



ϳ

NHEDNDUDQ��GDQ�GLOHQJNDSL�SXOD�GHQJDQ�SHQJDPDQDQ�ILVLN �<XOLDQWL��

'��(���	�1DQGD��+��%��������

'DWD� FHQWHU GLNHQDO� VHEDJDL� NXPSXODQ� VHUYHU DWDX� UXDQJ�

NRPSXWHU�� GLPDQD� GDWD� FHQWHU PHUXSDNDQ� UXDQJDQ� VHEDJLDQ� EHVDU�

VHUYHU GDQ� SHQ\LPSDQDQ� GDWD� SHUXVDKDDQ� WHUOHWDN�� EHURSHUDVL�� GDQ�

GLDWXU�� 7HUGDSDW� HPSDW� NRPSRQHQ� XWDPD� 'DWD� &HQWHU�� ���� ZKLWH

VSDFH�� ���� LQIUDVWUXNWXU� SHQGXNXQJ�� ���� SHUDODWDQ� 7HNQRORJL�

,QIRUPDVL��GDQ�����RSHUDWLRQ �%XOORFN��������$JXVWXV�����

,,���� /LPD�$VSHN�/D\DQDQ�8WDPD�'DWD�&HQWHU

$GDSXQ� OLPD� DVSHN�SHOD\DQDQ� VHFDUD� XPXP�ROHK� GDWD� FHQWHU�

PHQXUXW�<XOLDQWL�DGDODK�VHEDJDL�EHULNXW��

*DPEDU�,,��/D\DQDQ�8WDPD�'DWD�&HQWHU �<XOLDQWL��'��(���	�1DQGD��+��%�������

���%XVLQHVV�&RQWLQXDQFH�,QIUDVWUXFWXUH

$VSHN�DVSHN� \DQJ� EHUKXEXQJDQ� GHQJDQ� NHEHUODQJVXQJDQ�

SURVHV�ELVQLV�NHWLND�WHUMDGL�VXDWX�NRQGLVL�NULWLV�\DQJ�GLDODPL�ROHK�

GDWD�FHQWHU��$VSHN�DVSHN�GL�GDODPQ\D�WHUGLUL�GDUL�SHPLOLKDQ�ORNDVL�

GDWD�FHQWHU��SHQJDWXUDQ� WDWD� OHWDN�GL� UXDQJDQ�GDWD�FHQWHU�� VLVWHP�

NHOLVWULNDQ� \DQJ� GLEXWXKNDQ�� SHQJDWXUDQ� VLVWHP� SHQGLQJLQ�� GDQ�

SHQJDWXUDQ�SHQFHJDKDQ�EHQFDQD�WHUKDGDS�NHEDNDUDQ��

���'DWD�&HQWHU�6HFXULW\

7HUGLUL�GDUL�V\VWHP�SHQJDPDQDQ�ILVLN�GDQ�QRQ�ILVLN�SDGD�GDWD�

FHQWHU��)LWXU�V\VWHP SHQJDPDQDQ�ILVLN�PHOLSXWL�DNVHV�XVHU�NH�GDWD�

FHQWHU EHUXSD� NXQFL� DNVHV� PHPDVXNL� UXDQJDQ� �NDUWX� DNVHV� DWDX�



ϴ

ELRPHWULN�� GDQ� VHJHQDS� SHWXJDV� NHDPDQDQ� \DQJ� PHQJDZDVL�

NHDGDDQ� GDWD� FHQWHU �GL� GDODP� PDXSXQ� GL� OXDU� GDWD� FHQWHU���

3HQJDPDQDQ� QRQ� ILVLN� GLODNXNDQ� WHUKDGDS� EDJLDQ� VRIWZDUH DWDX�

VLVWHP�\DQJ�EHUMDODQ�SDGD�SHUDQJNDW�GL�GDODP�GDWD�FHQWHU��DQWDUD�

ODLQ� GHQJDQ� PHPDVDQJ� SHUDQJNDW� OXQDN� VHSHUWL� ILUHZDOO�� DFFHVV�

FRQWURO� OLVW�� ILWXU�NHDPDQDQ� OD\HU ���GDWD� OLQN� OD\HU��VHSHUWL�YODQ�

GDQ�SRUW�VHFXULW\ VHUWD�OD\HU ���QHWZRUN�OD\HU��SDGD�2SHQ�6\VWHP�

,QWHUFRQQHFWLRQ �26,� OD\HU��

���$SSOLFDWLRQ�2SWLPL]DWLRQ

2SWLPDVL�SDGD�DSOLNDVL�EHUNDLWDQ�SDGD�OD\HU ���WUDQVSRUW�OD\HU��

GDQ�OD\HU ���VHVVLRQ�OD\HU��XQWXN�PHQLQJNDWNDQ�ZDNWX�UHVSRQ�GDUL�

VXDWX�VHUYHU� /D\HU ��PHUXSDNDQ�ODSLVDQ�\DQJ�SDOLQJ�EDZDK�DQWDUD�

DSOLNDVL� GDQ� SURVHV� SHQJLULPDQ�GDWD� NHWXMXDQ� VHGDQJNDQ� OD\HU ��

PHUXSDNDQ�ODSLVDQ�\DQJ�PHQHQWXNDQ�VLDSD�\DQJ�VHGDQJ�PHQJLULP�

SDNHW� DWDX� PHQHULPD� SDNHW� GDQ� � EDJDLPDQD� � VWDWXV� SDNHW� \DQJ�

GLNLULPNDQ��3DGD�DVSHN�LQL WHNQRORJL�\DQJ�EHUKXEXQJDQ�\DLWX�ORDG�

EDODQFLQJ \DQJ� GLJXQDNDQ� XQWXN� PHQJRSWLPDONDQ� MDODQQ\D�

DSOLNDVL�GDODP�VXDWX�VLVWHP��

���,3�,QIUDVWUXFWXUH�,QIUDVWUXNWXU

,3� PHQMDGL� OD\DQDQ� XWDPD� SDGD� GDWD� FHQWHU�� /D\DQDQ� LQL�

GLVHGLDNDQ�SDGD�OD\HU ��GDQ�OD\HU ��SDGD�ODSLVDQ�26,��3DGD�OD\HU ��

DVSHN�LQIUDVWUXNWXU�,3�WHUNDLW�GHQJDQ�KXEXQJDQ�DQWDUD�VHUYHU IDUPV

GHQJDQ� SHUDQJNDW� \DQJ�PHQJDNVHVQ\D�� VHKLQJJD�PHPXQJNLQNDQ�

DNVHV� WHUKDGDS�PHGLD�� GDQ�PHQGXNXQJ� SHPXVDWDQ� \DQJ� UHOLDEHO�

�KDQGDO���3DGD�OD\HU ��WHUNDLW�GHJDQ�ILWXU�SROLF\ EDVHG�URXWLQJ \DLWX�

PHNDQLVPH� XQWXN� PHPEHUL� WDQGD� VXDWX� SDNHW� VHKLQJJD� GDSDW�

PHQHQWXNDQ�MDOXU�PDQD�\DQJ�GDSDW�PHQHULPD�SDNHW�GDWD�WHUVHEXW��

���6WRUDJH�,QIUDVWUXFWXUH

'DODP�PHGLD�SHQ\LPSDQDQ�PHOLSXWL�MHQLV�PHGLD�SHQ\LPSDQDQ�

\DQJ� DNDQ� GLLPSOHPHQWDVLNDQ� GL� GDODP� GDWD� FHQWHU \DQJ� VHVXDL�

GHQJDQ� �NHEXWXKDQ��0LVDOQ\D� �PHQJJXQDNDQ� �DUVLWHNWXU� �6WRUHJH��

$UHD� � 1HWZRUN �6$1��� ILEUH� FKDQQHO� � VZLWFKLQJ XQWXN�



ϵ

LQIUDVWUXNWXU��VWRUDJH VHKLQJJD��WHUMDGL��SHPLVDKDQ�VHJPHQ��DQWDUD��

VHUYHU \DQJ� �PHQJDNRPRGDVL� � OD\DQDQ� � XWDPD� � GHQJDQ� �PHGLD�

SHQ\LPSDQDQ�

,,���� .ULWHULD�5DQFDQJDQ�'DWD�&HQWHU

0HQXUXW�<XOLDQWL 	�1DQGD ��������GDODP�PHODNXNDQ�UDQFDQJDQ�

WHUKDGDS� VHEXDK� GDWD� FHQWHU�� KDUXV� EHUWXMXDQ� XQWXN� PHQGDSDWNDQ�

NULWHULD�VHEDJDL�EHULNXW���

���$YDLODELOLW\�

'DWD� &HQWHU GLWXQWXW� XQWXN� PHPLOLNL� VHJDOD� NRPSRQHQ�

GHQJDQ�]HUR�IDLOXUH��NDUHQD�GLFLSWDNDQ�XQWXN�PHPEHULNDQ�RSHUDVL�

VHFDUD��WHUXV�PHQHUXV�EDJL�VXDWX�SHUXVDKDDQ�EDLN�GDODP�NHDGDDQ�

QRUPDO�PDXSXQ�VDDW�WHUMDGL�VXDWX�PDVDODK��

���6FDODELOLW\�GDQ )OHNVLELOLW\

'DWD�&HQWHU KDUXV�PDPSX�EHUDGDSWDVL�GHQJDQ�SHUWXPEXKDQ�

WHUKDGDS� NHEXWXKDQ� \DQJ� FHSDW� DWDX� MLND� WHUMDGL� SHQDPEDKDQ�

VHUYLFH EDUX� \DQJ� KDUXV� GLDNRPRGDVL� ROHK� � GDWD� FHQWHU WDQSD�

PHODNXNDQ�SHUXEDKDQ�\DQJ�FXNXS�EHUDUWL�EDJL�GDWD�FHQWHU VHFDUD�

NHVHOXUXKDQ��

���6HFXULW\

'DWD�&HQWHU PHUXSDNDQ� DVHW� GDUL� SHUXVDKDDQ� \DQJ� VDQJDW�

EHUKDUJD��ROHK�NDUHQD�LWX�GLSHUOXNDQ�DGDQ\D�VLVWHP�NHDPDQDQ�\DQJ�

PHQJDPDQNDQ� GDWD� FHQWHU GDUL� EHUEDJDL� DVSHN�� EDLN� ILVLN� GDQ�

QRQILVLN�

,,���� 3HPLOLKDQ�/RNDVL�'DWD�&HQWHU

0HQXUXW�7RP�3DUVOH\ NLUWHULD�SHPLOLKDQ�ORNDVL�GDWD�FHQWHU \DQJ�

LGHDO�DGDODK�VHEDJDL�EHULNXW �3DUVOH\��������

���(QYLURQPHQWDO�&RQGLWLRQ

.XQFL� XWDPD� \DQJ� MXJD� SHQWLQJ� PHQMDGL� SHUKDWLDQ� XQWXN�

SHOHWDNDQ� GDWD� FHQWHU LDODK� LNOLP�� 7HPSDW� \DQJ� KDUXV� GLKLQGDUL�

LDODK� ZLOD\DK� GHQJDQ� SRWHQVL� DQJLQ� NHQFDQJ�� DWDX� SRWHQVL� DODP�

\DQJ�EXUXN�VHSHUWL�NHDGDDQ�XGDUD��UDZDQ�EDQMLU��JHPSD�EXPL��DWDX�

EHUDGD� GL� GHNDW� JXQXQJ�PHUDSL�� +DO� LQL� DNDQ� EHUSHQJDUXK� SDGD��



ϭϬ

HILVLHQVL� XQWXN� SHQGLQJLQDQ� GDWD� FHQWHU \DQJ� DNDQ� EHUSHQJDUXK�

GDODP�PHPSHUWDKDQNDQ� ELD\D�� GDQ� EDKNDQ� GDSDW� EHUDNLEDW� SDGD�

FDUD�UDQFDQJDQ�\DQJ�VXGDK�DGD�SDGD�GDWD�FHQWHU��

���&ULWLFDO�)LEHU�DQG�&RPPXQLFDWLRQV�,QIUDVWUXFWXUH

%HUEDJDL� MHQLV� PHGLD� VHSHUWL ILEHU�� FRSSHU�� VDWHOLW�� GDQ�

PLFURZDYH \DQJ� GLJXQDNDQ� GDODP� :$1� DGDODK� PHGLD� \DQJ�

GLJXQDNDQ� GDODP� NRPXQLNDVL� QDPXQ� WHUJDQWXQJ� SDGD� OD\DQDQ�

SURYLGHU GDQ�NHPDPSXDQQ\D��)LEHU DWDX�FRSSHU OHELK�GLSLOLK�GDUL�

SDGD�VDWHOLW�DWDX�PLFURZDYH GHQJDQ�DODVDQ�NDUHQD�\DQJ�VDWHOLW�GDQ�

PLFURZDYH NHGXDQ\D�UHQWDQ�WHUKDGDS�JDQJJXDQ�GDQ�NRQGLVL�XGDUD��

.HWLND� PHPHULNVD� OHWDN� :$1� \DQJ� WHUVHGLD� VHUWD� OD\DQDQ�

NRPXQLNDVL� ODLQQ\D�� SHUOX� GLSHUKDWLNDQ� EHEHUDSD� KDO� EHULNXW�

&DSDFLW\��5HGXQGDQF\ GDQ�5HOLDELOLW\�

���&ULWLFDO�SRZHU�LQIUDVWUXFWXUH

0HPDKDPL� NHXQJJXODQ� GDQ� NHOHPDKDQ� NRPSRQHQ�

LQIUDVWUXNWXU� PHUXSDNDQ� VHEXDK� KDO� SHQWLQJ� GDODP� SHPLOLKDQ�

WHPSDW�� ,GHDOQ\D�� SRZHU� JULG GDODP� GDWD� FHQWHU VHKDUXVQ\D�

GLJHUDNNDQ� ROHK� �� SHQ\HGLD� GHQJDQ� NHNXDWDQ� \DQJ� EDLN� XQWXN�

PHPXQJNLQNDQ�WHUMDGLQ\D�UHGXQGDQVL�GDQ�PHQHNDQ�UHVLNR��)XQJVL�

GLJXQDNDQQ\D� �� SHQ\HGLD� XWLOLWDV� \DQJ� EHUODLQDQ� \DNQL� GDSDW�

PHQJKLODQJNDQ� NHEXWXKDQ� XQWXN� XQLQWHUUXSWLEOH� SRZHU� VXSSO\

�836��� VHKLQJJD� VHFDUD� VLJLQLILNDQ� PDPSX� PHQXUXQNDQ� ELD\D�

NRQVWUXNVL�

,,�� 6WDQGDU�$16,�%,&6, ���

,,���� 'HILQLVL�$16,�%,&6, ���

$16,�%,&6,���� DGDODK�6WDQGDU�'HVDLQ�GDQ�%HVW�3UDFWLFHV�,PSOHPHQWDWLRQ

'DWD�&HQWHU��7XMXDQ�$16,�%,&6,���� \DLWX�6HEDJDL�VWDQGDU SHUV\DUDWDQ�LQVWDODVL�

GDWD� FHQWHU GDQ� VHEDJDL� SDQGXDQ�SHGRPDQ� LPSOHPHQWDVL� GHVDLQ� GDWD� FHQWHU

WHUVHEXW��$16,�%,&6,���� MXJD�ELDVD�GLJXQDNDQ�EHUVDPD�VWDQGDU� ODLQQ\D�VHSHUWL�

$16,�7,$������ $6�1=6� ������ &(1(/(&� (1� ��������� ,62�,(&� �����

�$16,�%,&6,� ����� ������ 6WDQGDU�$16,�%,&6,� ���� \DQJ� GLJXQDNDQ� SDGD� YHUVL�

WDKXQ����� \DQJ�GLPDQD�VWDQGDU�$16,�%,&6,�����VXGDK�PHQJDODPL�XSGDWH YHUVL�



ϭϭ

PHQMDGL� WDKXQ� ���� QDPXQ� GDODP� SHUXEDKDQ� YHUVL� WHUVHEXW� WLGDN� PHQJDODPL�

SHUXEDKDQ� \DQJ� VLJQLILNDQ� SDGD� IRNXV� EDKDVDQ� VSDFH� SODQQLQJ� 3DGD�SHUXEDKDQ�

YHUVL� VWDQGDU�$16,�%,&6,����� WDKXQ������GHQJDQ�$16,�%,&6,����� WDKXQ������

WHUGDSDW�SDGD�SHUXEDKDQ�QDPD� VXEEDE�SDGD� IRNXV�EDKDVDQ� VSDFH�SODQQLQJ \DQJ�

GDSDW�GLOLKDW�SDGD�WDEHO�,,���

7DEHO�,,�� 3HUEHGDDQ�6WDQGDU�$16,�%,&6,�����7DKXQ������GHQJDQ�7DKXQ�����

$16,�%,&6,����
���� ����

%$%�8WDPD 6XEEDE %$%�
8WDPD

6XEEDE

6SDFH�

3ODQQLQJ

�� 2YHUDOO�)DFLOLW\�

&DSDFLW\

�� 3RZHU�6\VWHPV

�� &RROLQJ�&DSDFLW\

�� 'DWD�&HQWHU�

6XSSRUWLQJ�6SDFHV

�� 1RQ�,7�(TXLSPHQW�

RQ�$FFHVV�)ORRU

�� ,QIRUPDWLRQ�

7HFKQRORJ\�

(TXLSPHQW�

3ODFHPHQW�LQ�D�

&RPSXWHU�5RRP�

:LWK�DQ�$FFHVV�

)ORRU

�� 1HWZRUN�

$UFKLWHFWXUH

6SDFH�

3ODQQLQJ

�� 2YHUDOO�)DFLOLW\�

&DSDFLW\

�� 3RZHU�6\VWHPV

�� &RROLQJ�&DSDFLW\

�� 'DWD�&HQWHU�

6XSSRUWLQJ�6SDFHV

�� 3ODFHPHQW�RI�

(TXLSPHQW�:KHQ�

8VLQJ�$FFHVV�)ORRUV

�� ,QIRUPDWLRQ�

7HFKQRORJ\�

(TXLSPHQW�

3ODFHPHQW�LQ�D�

&RPSXWHU�5RRP�

:LWK�DQ�$FFHVV�

)ORRU

�� 'HVLJQ�IRU�(IILFLHQF\

�� 1HWZRUN�

$UFKLWHFWXUH



ϭϮ

$GDSXQ�NRQWHQ�GDUL�6WDQGDU�$16,�%,&6,������'DWD�&HQWHU�'HVLJQ�6WDQGDUG�DQG�

,PSOHPHQWDWLRQ� %HVW� 3UDFWLFHV GLPDNVXGNDQ� XQWXN� GLJXQDNDQ� ROHK� NHORPSRN�

EHULNXW�

�� '&�2ZQHUV�DQG�2SHUDWRUV

�� ,7�DQG�7HOHFRP�&RQVXOWDQWV

�� 3URMHFW�0DQDJHUV

�� ,7�DQG�7HOHFRP�,QVWDOOHUV

�� ,7�	�7HOHFRP�'HVLJQHUV

�� ,7�	�7HOHFRP�0DQDJHPHQW

�� )DFLOLWLHV�0DQDJHPHQW

�� 6HFXULW\�	�/RVV�3UHYHQWLRQ

�� $UFKLWHFWV�	�(QJLQHHUV

��� &RQVWUXFWLRQ�&RPSDQLHV

'L�GDODP�$16,�%,&&6,�����WHUGDSDW�MXJD�NRQWHQ�NRQWHQ�\DQJ�

SHQWLQJ��VHSHUWL�SDGD�*DPEDU�,,����

*DPEDU�,,�� .RQWHQ�NRQWHQ�\DQJ�WHUGDSDW�SDGD�$16,�%,&6,������%RE�&DPHULQR�������

,,������ 6SDFH�3ODQQLQJ

6SDFH 3ODQQLQJ�� GLPDQD� GLGDODPQ\D� WHUGDSDW� 3RZHU�
6\VWHPV�� *HQHUDWRUV�� &RROLQJ� &DSDFLW\�� '&� VXSSRUW� VSDFH�
DGMDFHQFLHV GDQ�8WLOLW\�VHUYLFHV�

,,������ 6LWH�/RFDWLRQ

6LWH� /RFDWLRQ�� GLPDQD� GLGDODPQ\D� WHUGDSDW� /RFDWLRQ��
5HJXODWLRQ� GDQ�(QYLURQPHQW�



ϭϯ

,,������ $UFKLWHFWXUDO

$UFKLWHFWXUDO� GLPDQD�GLDODPQ\D�WHUGDSDW�'HVLJQ�&RQFHSWV��
&RQVWUXFWLRQ��3ODQQLQJ�&RQVHQWV��%XLOGLQJ�5HJXODWLRQV�

,,������ 6WUXFWXUDO

6WUXFWXUDO� \DQJ� WHUGDSDW�:LQG�5HVLVWDQFH��)ORRU�/RDGLQJ��
&HLOLQJ�KDQJLQJ�ORDGV��GDQ�6HLVFPLF�FRQVLGHUDWLRQV�

,,������ (OHFWULFDO

(OHFWULFDO� \DLWX� GLDQWDUDQ\D� 'LVWULEXWLRQ� 836�� 6WDQGE\�
3RZHU�6\VWHPV��3RZHU�0RQLWRULQJ��(DUWKLQJ�*URXQGLQJ�

,,������ 0HFKDQLFDO

0HFKDQLFDO� GLPDQD� GL� GDODPQ\D� WHUGDSDW� (QYLURQPHQWDO�
&RQGLWLRQV��7KHUPDO�0DQDJHPHQW GDQ�0HFKDQLFDO�(TXLSPHQW�

,,������ )LUH�3URWHFWLRQ

)LUH� 3URWHFWLRQ�� GLPDQD� GL� GDODPQ\D� WHUGDSDW� 'HVLJQ
(OHPHQWV��)LUH�'HWHFWLRQ GDQ )LUH�6XSSUHVVLRQ�

,,������ 6HFXULW\

6HFXULW\�� \DQJ� WHUGDSDW� GLGDODPQ\D� VHSHUWL�5LVN� 	� 7KUHDW�
$VVHVVPHQW��$FFHVV�&RQWURO��6XUYHLOODQFH� GDQ�$ODUPV�

,,������ %XLOGLQJ�$XWRPDWLRQ�6\VWHPV

%XLOGLQJ�$XWRPDWLRQ�6\VWHPV��GLGDODPQ\D�WHUGDSDW�6HFXULW\��
%XLOGLQJ� 0DQDJHPHQW GDQ� &DPHUDV� RQ� JHQHULF� VWUXFWXUHG
FDEOLQJ�

,,������� 7HOHFRPPXQLFDWLRQV

7HOHFRPPXQLFDWLRQV� GLGDODPQ\D� WHUGDSDW
7HOHFRPPXQLFDWLRQV� 6SDFHV�� &DELQHWV� DQG� 5DFNV�� &DEOLQJ
3DWKZD\V��&DEOLQJ� GDQ�$GPLQLVWUDWLRQ�

,,������� ,QIRUPDWLRQ�7HFKQRORJ\

,QIRUPDWLRQ� 7HFKQRORJ\�� GLGDODPQ\D� WHUGDSDW� 0LUURULQJ��
&RPSXWHU�5RRP�/D\RXW��&RPPXQLFDWLRQV�

,,������� &RPPLVVLRQLQJ

&RPPLVVLRQLQJ��\DQJ�WHUGDSDW�GLGDODPQ\D�VHSHUWL�3KDVHV�RI�
FRPPLVVLRQLQJ�� 7HVWLQJ�� /RDG� %DQN� 7HVWLQJ�� :LWQHVV� 7HVWLQJ��
/HJDO�5HTXLUHPHQWV��'RFXPHQWDWLRQ�



ϭϰ

,,������� 'DWD�&HQWHU�0DLQWHQDQFHV

'DWD� &HQWHU� 0DLQWHQDQFHV�� GLGDODPQ\D� WHUGDSDW�
0DLQWHQDQFH�&RQWUDFWV��0DLQWHQDQFH�6FKHGXOHV��0DQXIDFWXUHUV�
VSHFLILDFWLRQV��GDQ�/HJDO�UHTXLUHPHQWV�

,,������� 'HVLJQ�3URFHVV

'HVLJQ� 3URFHVV�� GLGDODPQ\D� WHUGDSDW� 3URMHFW� GHOLYHU\�
PHWKRGV��)DFLOLW\�GHVLJQ�SKDVHV��GDQ��7HFKQRORJ\�GHVLJQ�SKDVHV�

,,������� 5HOLDELOLW\

5HOLDELOLW\�� WHUGDSDW� VHSHUWL� 5LVN� $QDO\VLV�� 5HOLDELOLW\�
3ODQQLQJ��GDQ�&RPSRQHQWV�



ϭϱ

,,���� .ODVLILNDVL�SDGD�6WDQGDU�$16,�%,&6,����

-HQLV�.ODVLILNDVL�³2EHMHFWLYH�DQG�7DFWLFV 'DWD�&HQWHU´ SDGD�6WDQGDU�$16,�%,&6,���� GLUDQJNXP�SDGD� 7DEHO ,,���

7DEHO�,,�� .ODVLILNDVL�6WDQGDU�$16,�%,&6,���� �6WDQ�%DVVHW�������

&ODVV 'HVFULSWLRQ
&RPSRQHQW�

5HGXQGDQW

6\VWHP�

5HGXQGDQW

4XDOLW\�

&RQWURO
6XUYLYDELOLW\

)��6LQJOH�3DWK�

'DWD &HQWHU

WDQSD�SRZHU�

VRXUFH��836��GDQ

*URXQGLQJ�

� 7LGDN� PHPEXWXKNDQ� SHUDQJNDW� WDPEDKDQ�

EHUXSD� HQHUJL� DWDX� GD\D� OLVWULN� XQWXN�

PHQMDODQNDQ�IXQJVL�,7�

� 0HQJKLQGDUL�ELD\D�\DQJ�EHUOHELK��

� %HULVLNR�WLQJJL�GDODP�GRZQWLPH NDUHQD�WLGDN�

DGDQ\D�UHGXQGDQVL�

7LGDN�DGD 7LGDN�DGD 6WDQGDU 7LGDN�DGD

)��6LQJOH�3DWK�

'DWD &HQWHU�

� 'LEXWXKNDQ� SHUDQJNDW� WDPEDKDQ� XQWXN�

PHQDPSXQJ� HQHUJL� DWDX� GD\D� OLVWULN� XQWXN�

PHQMDODQNDQ�IXQJVL�,7�

� 'DODP� &ODVV )��� SHPHOLKDUDDQ� GDSDW�

GLODNXNDQ� VHODPD� MDP� GL� OXDU NHJLDWDQ�� GDQ�

GDPSDN�GRZQWLPH�UHODWLI�UHQGDK�

7LGDN�DGD 7LGDN�DGD 6WDQGDU 7LGDN�DGD



ϭϲ

&ODVV 'HVFULSWLRQ
&RPSRQHQW�

5HGXQGDQW

6\VWHP�

5HGXQGDQW

4XDOLW\�

&RQWURO
6XUYLYDELOLW\

)��6LQJOH�3DWK�

'DWD�&HQWHU�:LWK�

5HGXQGDQW�

&RPSRQHQW

� 0HQLQJNDWNDQ�SHUIRUPD�NLQHUMD�SHUDQJNDW�,7�

\DQJ� OHELK� WLQJJL� GDUL &ODVV )� XQWXN�

PHQJXUDQJL�ULVLNR�GRZQWLPH�

� 3HPHOLKDUDDQ�SHUDQJNDW�,7�WHUMDGZDO�

<D 7LGDN�DGD 3UHPLXP 0RGHUDW���

.HPDQDQ�

ILVLNDO�GDQ�

IDVLOLWDV�

EDQJXQDQ

)��5HVRXUFH�'DWD

&HQWHU

0DLQWDLQDQFH DQG

2SHUDWLRQDOL]H

� 0HQFHJDK� WHUMDGLQ\D� GRZQWLPH \DQJ�

GLVHEDENDQ�ROHK�IDNWRU�OXDU��VHSHUWL�EHQFDQD�

DODP��NHFHODNDDQ�GDODP�GDWD�FHQWHU�

� 3HPHOLKDUDDQ�SHUDQJNDW�,7�WHUMDGZDO�

<D .HPXQJNLQDQ 3UHPLXP 6LJQLILNDQ ��

.HPDQDQ�

ILVLNDO�GDQ�

IDVLOLWDV�

EDQJXQDQ

)��)DXOW�7ROHUDQW�

'DWD &HQWHU

� 0HQJKLODQJNDQ� ULVLNR� GRZQWLPH GHQJDQ�

PHQDPEDKNDQ�SHUDQJNDW�,7�VXSSRUW�

� 6LVWHP� EHNHUMD� VHFDUD RWRPDWLV� XQWXN�

PHQJXUDQJL� NHPXQJNLQDQ� NHVDODKDQ

PDQXVLD��

� 0HQ\HGLDNDQ�SHODWLKDQ XQWXN�SHJDZDL XQWXN�

PHQDQJDQL�NHDGDDQ�GDUXUDW�

<D <D 3UHPLXP 6HPXD�VLVWHP�

GDQ�SHUDQJNDW�

,7�PHPLOLNL�

NHDPDQDQ�

PDVLQJ�

PDVLQJ�



ϭϳ

%HULNXW�SHQMHODVDQ�NODVLILNDVL�GDUL�6WDQGDU�$16,�%,&6,������6WDQ�%DVVHW��
����� �

,,������ &RPSRQHQW�5HGXGDQF\

7LQJNDW� UHGXGDQVL� WHUKDGDS� NRPSRQHQ� \DQJ� EHULVLNR� UHQGDK�

VDPSDL�\DQJ�EHULVLNR�WLQJJL�

,,������ 6\VWHP�5HGXGDQF\

7LQJNDW�UHGXGDQVL�WHUKDGDS�VLVWHP�\DQJ�EHULVLNR�UHQGDK�VDPSDL�

\DQJ�EHULVLNR�WLQJJL

,,������ 4XDOLW\

3HUDQFDQJDQ�GDQ�LPSOHPHQWDVL�GDODP�IDVLOLWDV�GDWD�FHQWHU XQWXN�

PHQXUDQJL�ULVLNR�GRZQWLPH NDUHQD�NHJDJDODQ GDODP�LQVWDODVL�

,,������ 6XUYLYDOELOLW\
7LQJNDW� SHUOLQGXQJDQ� GDWD� FHQWHU WHUKDGDS� NHFHODNDDQ� NHUMD�

DWDXSXQ�GDUL�EHQFDQD�DODP�\DQJ�WLGDN�GLVHQJDMD�

,,���6SDFH�3ODQQLQJ

3HUHQFDQDDQ� UXDQJDQ� GDODP� GDWD� FHQWHU \DQJ� LGHDO� \DLWX� GDSDW�

GLPXODL� GHQJDQ�PHPDVWLNDQ� UXDQJDQ� \DQJ�GDSDW�GHQJDQ�PXGDK�PHQJLNXWL�

SHUXEDKDQ� GDQ� SHUWXPEXKDQ� � NHEXWXKDQ�� 8QWXN� GDSDW� PHQJLNXWL�

SHUWXPEXKDQ�NHEXWXKDQ�GDWD�FHQWHU KDUXV�GLUDQFDQJ�GHQJDQ�EDQ\DN�´ZKLWH�

VSDFH´�DWDX�MXJD�GLVHEXW�GHQJDQ�UXDQJ�NRVRQJ�DJDU�GDSDW PHQDPSXQJ�UDN�

UDN� NHGHSDQQ\D�� 'DODP� SHPEXDWDQ� UXDQJ� GDWD� FHQWHU MXJD� KDUXV�

PHPSHUWLPEDQJNDQ� SHUWXPEXKDQ� GL� PDVD� GHSDQ� DJDU� GDSDW� PHPXGDKNDQ�

XQWXN�PHODNXNDQ�SHQJJDEXQJDQ�VXDWX�NHEXWXKDQ�\DQJ�VXGDK�GLUHQFDQDNDQ�

VHEHOXPQ\D�� 8QWXN� PHQGDSDWNDQ� NLQHUMD� \DQJ� RSWLPDO� GDWD� FHQWHU SHUOX�

GLOHQJNDSL�GHQJDQ�EHEHUDSD�UXDQJDQ�SHQGXNXQJ�GL�DQWDUDQ\D �<XOLDQWL��'��

(���	�1DQGD��+��%��������

�� 5XDQJ�6HUYHU� UXDQJDQ�GLPDQD�VHPXD�SHUDQJNDW�MDULQJDQ�GDQ�NRPSXWHU�

\DQJ� WHUNDLW� VDOLQJ�EHNHUMD�GDQ�PHQJRODK��PHQ\HGLDNDQ��PHQ\LPSDQ��

VHUWD�PHQ\DOXUNDQ�GDWD��

�� 5XDQJ�.HOLVWULNDQ��GLPDQD�UXDQJDQ�\DQJ�EHUNDLWDQ�GHQJDQ�NHOLVWULNDQ�

XQWXN�PHPHQXKL�NHEXWXKDQ�SHUDQJNDW�GDWD�FHQWHU GLSLVDKNDQ�GDUL�UXDQJ�

VHUYHU JXQD�XQWXN�PHQJKLGDUL�LQWHUIHUHQVL�HOHNWURPDJQHWLN�



ϭϴ

�� 2SHUDWLRQ� &RPPDQG� &HQWHU�� UXDQJDQ� LQL� GLJXQDNDQ� XQWXN� SHJDZDL�

\DQJ� PHODNXNDQ� SHPDQWDXDQ� DWDX� PRQLWRULQJ DNWLYLWDV� \DQJ� DGD� GL�

GDODP�GDWD�FHQWHU�

�� (QWUDQFH� 5RRP�� UXDQJDQ� LQL� PHUXSDNDQ� WHPSDW� XQUXN� VWHULOLVDVL�

VHEHOXP�PHPDVXNL�UXDQJDQ�GDWD�FHQWHU�

�� /RDGLQJ� GRFN�� PHUXSDNDQ� WHPSDW� XQWXN� PHQHULPD� SHUOHQJNDSDQ�

NHEXWXKDQ�GDWD�FHQWHU GDUL�YHQGRU�XQWXN�PDVXN�NH�UXDQJDQ�GDWD�FHQWHU�

�� 6WRUDJH� 5RRP�� GLJXQDNDQ� VHEDL� UXDQJDQ� SHQ\LPSDQDQ� SHUVHGLDDQ�

SHUOHQJNDSDQ�\DQJ�GLEXWXKNDQ�GDWD�FHQWHU�

�� %XLOG� 5RRP�6WDJLQJ� $UHD�� PHUXSDNDQ� WHPSDW� DGPLQLVWUDWRU DWDX�

QHWZRUN�HQJLQHHU� XQWXN�PHQJNRQILJXUDVL� DWDX�PHPEDQJXQ�SHUDODWDQ�

\DQJ�DNDQ�GLJXQDNDQ�GL�GDODP�GDWD�FHQWHU�

�� %DFNXS�5RRP��UXDQJDQ�LQL�EHUVLIDW�RSVLRQDO�VHKLQJJD�EROHK�DGD�GDQ�MLND�

WLGDN�DGD�SXQ�WLGDN�PDVDODK��\DQJ�PHUXSDNDQ�UXDQJ�NHUMD�SHQGXNXQJ�

EDJL� SHUVRQLO� GDUL� YHQGRU \DQJ� PHODNXNDQ� NRQILJXUDVL� DWDXSXQ�

PHPEDQJXQ�SHUDODWDQ�

*DPEDU�,,�� 5HODWLRQVKLS�RI�6SDFH�$GMDFHQFLHV



ϭϵ

,,�����3RZHU�6\VWHPV

3DGD�VHEXDK�EDQJXQDQ�LQIUDVWUXNWXU�GDWD�FHQWHU GLEXWXKNDQ�WHPSDW�

\DQJ� GDSDW� PHQDPSXQJ� SHUDQJNDW� NHOLVWULNDQ� \DQJ� WHUSLVDK� GDUL� UXDQJ�

VHUYHU�� 3HUDQJNDW� NHOLVWULNDQ� \DQJ� GLEXWXKNDQ� SDGD� GDWD� FHQWHU KDUXV�

GDSDW�PHQDPEXQJ�EHEDQ�GD\D� OLVWULN� VHVXDL� GHQJDQ�NHEXWXKDQ�NHJLDWDQ�

DWDX� SHQJRSHUDVLDQ� GDWD� FHQWHU�� 6DODK� VDWX� SHUDQJNDW� SHQWLQJ� GDODP�

NHOLVWULNDQ� DGDODK� VZLWFKJHDU \DQJ� EHUIXQJVL� VHEDJDL� SHUDQJNDW� \DQJ�

PHQGLVWULEXVLNDQ� GD\D� OLVWULN� GDUL� VXPEHU� GD\D XWDPD� NH� SDQHO�SDQHO�

SHUDQJNDW�GDWD� FHQWHU�� VHODLQ� LWX� SHUDQJNDW� WDPEDKDQ� VHSHUWL�836� \DQJ�

EHUIXQJVL�VHEDJDL�EDFNXS�GD\D�OLVWULN�VHPHQWDUD�MLND�VXPEHU�GD\D�XWDPD�

SDGDP��'DODP� VHEXDK� GDWD� FHQWHU GLSHUOXNDQ� VLVWHP� SHQGLQJLQDQ� \DQJ�

GDSDW�PHPHQXKL�NHEXWXKDQ�GDUL�GDWD�FHQWHU WHUVHEXW��6LVWHP�SHQGLQJLQDQ�

\DQJ�PDNVLPDO�GDSDW�GLDWXU�GDODP�WDWD�OHWDN�GDUL�SHUDQJNDW�SHQGLQJLQDQ�

\DQJ�GLPLOLNL�GDWD�FHQWHU��8QWXN�GDSDW�PHPHQXKL�NHEXWXKDQ�SHQGLQJLQDQ�

SDGD�GDWD�FHQWHU +9$&��+HDWLQJ��9HQWLODWLRQ��DQG�$LU�&RQGLWLRQLQJ� DJDU�

VXKX�\DQJ�GLKDVLONDQ�GDSDW�PDNVLPDO�GDQ�PHQJXUDQJL�WLQJNDW�NHOHPEDSDQ�

\DQJ�PHQ\HEDENDQ�FDLUDQ�SHQGLQJLQ�MDWXK�GL�UXDQJ�VHUYHU�

,,�����*HQHUDWRU�3RZHU

*HQHUDWRU�PHUXSDNDQ�SHUDQJNDW�SHQWLQJ�GDODP�NRQGLVL�GRZQWLPH

DSDELOD�WHUMDGL�GD\D�OLVWULN�XWDPD�SDGDP�GDODP�NXUXQ�ZDNWX�\DQJ�ODPD��

*HQHUDWRU GDSDW� PHQDPSXQJ� EHEDQ� GD\D� OLVWULN� WHUWHQWX� GHQJDQ�

PHQJJXQDNDQ� EDKDQ� EDNDU� GLHVHO�� 1DPXQ� JHQHUDWRU PHPSXQ\DL�

NHNXUDQJDQ�\DLWX��VHSHUWL�PHQJKDVLONDQ�JHWDUDQ�\DQJ�GDSDW�PHQJJDQJJX�

NHJLDWDQ�GDWD�FHQWHU��6HODLQ�LWX�DVDS�\DQJ�GLKDVLONDQ�ROHK�JHQHUDWRU DNLEDW�

SHPEDNDUDQ� EDKDQ� EDNDU� XQWXN� PHQJXEDK� HQHUJL� GD\D� OLVWULN� GDSDW�

PHPHQXKL�UXDQJDQ�GDWD�FHQWHU��8QWXN�PHQJKLQGDUL�NHNXUDQJDQ�WHUVHEXW��

GLSHUOXNDQ�WHPSDW�XQWXN�JHQHUDWRU \DQJ�WHUSLVDK�GDUL�UXDQJ VHUYHU�

,,�����6HFXULW\

'DODP� SHPEDQJXQDQ� LQIUDVWUXNWXU� GDWD� FHQWHU MXJD�

PHPSHUKDWLNDQ�GDODP�VHJL�NHDPDQDQ�ILVLNDO�GDQ�NHDPDQDQ�ORJLNDO��XQWXN�

GDSDW�PHQJDQWLVLSDVL�DSDELOD� WHUMDGLQ\D�NHFHODNDDQ�GDODP�NHUMD�DWDXSXQ�

EDKD\D� GDUL� RUDQJ� OXDU� \DQJ� DNDQ� PHPDVXNL� ZLOD\DK� GDWD� FHQWHU�



ϮϬ

3HUDQJNDW�WDPEDKDQ�VHSHUWL�FFWY��ILQJHU�SULQW� NRGH�DNVHV�PDVXN��SHUL]LQDQ�

PDVXN�GLEXWXKNDQ�XQWXN�PHQMDJD�NHDPDQDQ�GDUL�UXDQJ�GDWD�FHQWHU��

,,�����'DWD�&HQWHU�6XSSRUWLQJ�6SDFHV

3HPEDQJXQDQ� LQIUDVWUXNWXU� GDWD� FHQWHU VDQJDW� GLSHUKDWLNDQ�

GDODP�SHOHWDNDQ�UXDQJDQ�\DQJ�DNDQ�GLEDQJXQ��+DO�LQL�GDSDW�PHPXGDKNDQ�

XQWXN�SHPEXDWDQ�UXWH�DWDX�MDOXU�NDEHO�SHQJKXEXQJ�DQWDU�SHUDQJNDW�\DQJ�

EHUEHGD� UXDQJDQ�� 5XDQJDQ�UXDQJDQ� \DQJ� GLEXWXKNDQ� GDODP� EDQJXQDQ�

GDWD�FHQWHU PHOLSXWL��UXDQJ�VHUYHU��UXDQJ�XWLOLW\��UXDQJ�QHWZRUN�RSHUDWLRQ�

FHQWHU� UXDQJ� ORDGLQJ�GRFN�	�VWRUDJH�� UXDQJ JHQHUDWRU�� UXDQJ�HQWUDQFH��

GDQ�UXDQJ�EDFNXS��

,,���33',22�/LIH�&\FOH�$SSURDFK

33,22�PHUXSDNDQ�PHWRGH�DQDOLVLV�VDPSDL�SHQJHPEDQJDQ�LQVWDODVL�

MDULQJDQ�NRPSXWHU�\DQJ�GLNHPEDQJNDQ�ROHK�&LVFR�SDGD�PDWHUL�'HVLJQLQJ�IRU�

&LVFR� ,QWHUQHWZRUN� 6ROXWLRQ �'(6*1� \DQJ� PHQGHILQLVLNDQ� VHFDUD� WHUXV�

PHQHUXV� VLNOXV� KLGXS� OD\DQDQ� \DQJ� GLEXWXKNDQ� SHQJHPEDQJDQ� MDULQJDQ�

NRPSXWHU� DWDX� WHNQRORJL� WHUNDLW�� %HULNXW� WDKDSDQ� DQDOLVLV� SDGD� PHWRGH�

33',22�/LIH�&\FOH�$SSURDFK����

*DPEDU�,,�� 33',22�/LIH�&\FOH�$SSURDFK �1HWZRUN�'LUHFWLRQ�������

%HULNXW�SHQMHODVDQ�PHQJHQDL�VHWLDS�WDKDS�\DQJ�DGD�SDGD�33',22�

/LIH &\FOH �

���7DKDS�3UHSDUH



Ϯϭ

3DGD� WDKDS� LQL� GLODNXNDQ� SHQHWDSDQ� NHEXWXKDQ� ELVQLV� GDQ� YLVL�

\DQJ� VHVXDL GHQJDQ� SHUHQFDQDDQ� VWUDWHJL� GDQ� PHQJLGHQWLILNDVL�

WHNQRORJL� \DQJ GLJXQDNDQ� XQWXN� PHQGXNXQJ UHQFDQD� SHUWXPEXKDQ��

VHUWD� PHQJXVXONDQ DUVLWHNWXU� GHQJDQ� GHVDLQ� WLQJNDW� WLQJJL� PHODOXL�

VHEXDK� SHQJXMLDQ�� 3DGD� WDKDS SUHSDUH� LQL� GLVXVXQ� UHQFDQD� DQJJDUDQ�

\DQJ� GLEXWXKNDQ� GHQJDQ PHQ\HVXDLNDQ� NHEXWXKDQ� GDQ� NHPDPSXDQ�

ELVQLV�WHUKDGDS�UDQFDQJDQ DUVLWHNWXU�\DQJ�GLXVXONDQ�

�� 7DKDS�3ODQ

3DGD� WDKDS� LQL� GLODNXNDQ� SHQHQWXDQ� DSDNDK� NRQGLVL� VDDW� LQL�

PDPSX PHQGXNXQJ�VLVWHP�\DQJ�GLXVXONDQ�GHQJDQ�PHODNXNDQ�DQDOLVLV�

JDS� PHPDVWLNDQ�UHVRXUFHV�GDUL�SHUXVDKDDQ�WHUVHGLD�XQWXN�PHQJHOROD�

WHNQRORJL GDUL� GHVDLQ� KLQJJD� LPSOHPHQWDVL�� 7DKDSDQ� LQL�PHQHUXVNDQ�

GDUL� WDKDS SUHSDUH�VHEHOXPQ\D��GHQJDQ�SHUHQFDQDDQ�\DQJ�EDLN�PDND�

DNDQ� PHPEDQWX XQWXN� PHQJDWXU� SHNHUMDDQ�� UHVLNR� \DQJ� PXQJNLQ�

PXQFXO�� SHUPDVDODKDQ \DQJ� GLWHPXL�� GDQ� PHQHQWXNDQ� VXPEHU� GD\D�

\DQJ�GLEXWXKNDQ

���7DKDS�'HVLJQ�

3DGD WDKDS� LQL�PHPEDKDV� WHQWDQJ�GHWDLO� ORJLV�GDUL�SHUDQFDQJDQ�

LQIUDVWUXNWXU \DQJ� VHVXDL� GHQJDQ� PHNDQLVPH� VLVWHP�� PHUDQFDQJ�

PHNDQLVPH� VLVWHP� \DQJ DNDQ� EHUMDODQ� VHVXDL� GHQJDQ� NHEXWXKDQ� GDQ�

DQDOLVLV��'LPDQD�NHEXWXKDQ DZDO�SDGD�WDKDS�SHUHQFDQDDQ��DQWDUD ODLQ

\DLWX PHQJDUDKNDQ�NHJLDWDQ�VSHVLDOLV GHVDLQ�MDULQJDQ�GDQ�LQIUDVWUXNWXU�

6HEXDK�GHVDLQ�\DQJ�GLKDVLONDQ�KDUXV VHODUDV�GHQJDQ�WXMXDQ�ELVQLV�GDQ�

SHUV\DUDWDQ� WHNQLV� \DQJ� GDSDW� PHQLQJNDWNDQ� NLQHUMD� MDULQJDQ��

PHQGXNXQJ� NHWHUVHGLDDQ� \DQJ� WLQJJL�� NHKDQGDODQ�� NHDPDQDQ�� GDQ�

VNDODELOLWDV�

���7DKDS�,PSOHPHQW

3DGD�WDKDS�LQL�GLODNXNDQ�LQWHJUDVH�SHUDQJNDW�WDQSD�PHQJJDQJJX�

NHEHUODQJVXQJDQ� SURVHV� ELVQLV�� PHODNXNDQ� SHQJXMLDQ� VLVWHP� \DQJ�

GLXVXONDQ��PHODNXNDQ� LQVWDODVL�� NRQILJXUDVL� VHUWD� LQWHJUDVH� GDUL� KDVLO�

GHVDLQ�\DQJ�VXGDK GLEXDW�

���7DKDS�2SHUDWH



ϮϮ

3DGD�WDKDS�LQL�GLODNXNDQ�RSHUDVL�MDULQJDQ��PDLQWDLQ�MDULQJDQ��GDQ�

PHODNXNDQ PRQLWRULQJ�NLQHUMD��NDSDVLWDV��NHWHUVHGLDDQ��NHDPDQDQ��GDQ�

NHKDQGDODQ� 6HODLQ�LWX�GLODNXNDQ�MXJD�SHQJHORODDQ�WHUNDLW�PDVDODK \DQJ�

WHUMDGL�SDGD VLVWHP��'HQJDQ�PHQ\HGLDNDQ�NHUDQJND�NHUMD�\DQJ�HILVLHQ�

GDQ� DODW RSHUDVLRQDO� XQWXN� PHQDQJJDSL� PDVDODK�� PDND� SHUXVDKDDQ�

GDSDW PHQJKLQGDUL� GRZQWLPH� \DQJ� PDKDO� GDQ� JDQJJXDQ� WHUKDGDS�

RSHUDVLRQDO�

���7DKDS�2SWLPL]H

3DGD�WDKDS�LQL�GLODNXNDQ�SHPHULNVDDQ�DSDNDK�VLVWHP�\DQJ�VXGDK�

EHUMDODQ VXGDK� PHPHQXKL� WXMXDQ� VHUWD� PHPDVWLNDQ� EDKZD� VLVWHP�

PHQLQJNDWNDQ NLQHUMD�RSHUDVLRQDO��$SDELOD�VLVWHP�\DQJ�VXGDK�EHUMDODQ�

WLGDN�PHPHQXKL WXMXDQ�PDND�SDGD�WDKDS�RSWLPL]H�GDSDW�PHPLQWD�XQWXN�

PHODNXNDQ�GHVDLQ XODQJ�MDULQJDQ�GDQ�LQIUDVWUXNWXU�WHUVHEXW�MLND�WHUODOX�

EDQ\DN� PDVDODK� GDQ� NHVDODKDQ� \DQJ� WLPEXO�� NLQHUMD� \DQJ� WLGDN�

PHPHQXKL� KDUDSDQ�� 3DGD� WDKDS LQL� SHUXVDKDDQ� GDSDW� WHUXV�PHQHUXV�

PHQFDUL�NHXQJJXODQ�NRPSHWLWLI�\DQJ�GLPLOLNLQ\D�

,,�� 1HWZRUN�'HYHORSPHQW�/LIH�&\FOH

1HWZRUN� 'HYHORSPHQW� /LIH� &\FOH� �1'/&�� DGDODK� VHEXDK� VWUDWHJL�

GDODP� PHQJHPEDQJNDQ� LQIUDVWUXNWXU� GDQ� VLVWHP� MDULQJDQ� SDGD� VHEXDK�

LQVWDQVL��SHUXVDKDDQ��DWDX�RUJDQLVDVL��1'/&�PHUXSDNDQ�VHEXDK�V\VWHP�\DQJ�

GLNHPEDQJNDQ�GDUL�VHEXDK�VLVWHP�\DQJ�VXGDK�DGD�VHEHOXPQ\D�\DLWX�6\VWHP�

'HYHORSPHQW� /LIH� &\FOH� �6'/&��� 6'/&�PHUXSDNDQ� VHEXDK� PHWRGH� \DQJ�

GLJXQDNDQ�XQWXN�PHQJHPEDQJNDQ�VXDWX�VLVWHP��*ROGPDQ�	�5DZOHV���������



Ϯϯ

*DPEDU�,,�� 1HWZRUN�'HYHORSPHQW�/LIH�&\FOH �*ROGPDQ� -��(���	�5DZOHV��3��7�������

%HULNXW�SHQMHODVDQ�PHQJHQDL� VHWLDS� WDKDS� \DQJ� DGD�SDGD�1HWZRUN�

'HYHORSPHQW�/LIH�&\FOH� �

���$QDO\VLV

3DGD� WDKDS� LQL� GLODNXNDQ� DQDOLVLV� WHUKDGDS� NHEXWXKDQ��

SHUPDVDODKDQ� SHUPLQWDDQ� XVHU�� GDQ� DQDOLVLV� WRSRORJL� MDULQJDQ� \DQJ�

VXGDK�DGD�SDGD VDDW LQL��0HWRGH�\DQJ�GDSDW�GLJXQDNDQ�SDGD�WDKDS�LQL�

GDSDW�EHUXSD ZDZDQFDUD� VXUYHL��DWDX�PHQJDQDOLVD�GDWD�GDWD�\DQJ�DGD�

VHEHOXPQ\D�

���'HVLJQ�

3DGD� WDKDS� LQL� PXODL� GLODNXNDQ� GHVDLQ� WRSRORJL� MDULQJDQ� \DQJ

DNDQ GLEDQJXQ�� 'HVDLQ� GDSDW� EHUXSD� VWUXNWXU� WRSRORJL�� GHVDLQ� DNVHV

GDWD��DWDX GHVDLQ�LQIUDVWUXNWXU�

���6LPXODWLRQ�3URWRW\SLQJ

3DGD� WDKDS� LQL� PXODLODK� GLODNXNDQ� VLPXODVL� GDQ� SHPEXDWDQ

SURWRWLSH� \DQJ VHVXDL� GHQJDQ� GHVDLQ� \DQJ� VXGDK� GLEXDW� VHEHOXPQ\D�

6LPXODVL� GDQ� SURWRWLSH LQL� GLODNXNDQ GHQJDQ� PHQJJXQDNDQ� DSOLNDVL

VLPXODWRU�\DQJ�DGD�

���,PSOHPHQWDWLRQ

3DGD� WDKDS� LQL�PHQJLPSOHPHQWDVLNDQ� DSD� \DQJ� VXGDK� GLGHVDLQ

GDQ GLVLPXODVLNDQ� VHEHOXPQ\D�� 3DGD� WDKDS� LQL� EHUWXMXDQ� XQWXN

PHQHQWXNDQ DSDNDK�MDULQJDQ�\DQJ�GLEDQJXQ�VHVXDL�DWDX�WLGDN�

���0RQLWRULQJ



Ϯϰ

3DGD� WDKDS� LQL� EHUWXMXDQ� XQWXN� PHPDVWLNDQ� DSDNDK� MDULQJDQ

NRPSXWHU EHUMDODQ� VHVXDL� GHQJDQ� WXMXDQ� \DQJ� GLODNXNDQ� SDGD� WDKDS

DQDOLVLV�

���0DQDJHPHQW

7DKDS�LQL�PHUXSDNDQ�WDKDS�DNKLU�GDQ�GLEXDWQ\D�VHEXDK�NHELMDNDQ

WHUKDGDS UDQFDQJDQ�\DQJ�VXGDK�GL�LPSOHPHQWDVLNDQ�XQWXN�PHQGDSDWNDQ

SHUKDWLDQ NKXVXV�GDUL�VHOXUXK�VWDNHKROGHU�WHPSDW�SHQJLPSOHPHQWDVLDQ

XVXODQ�LQL�



Ϯϱ

,,� ��3HUEDQGLQJDQ�33',22�GHQJDQ�1'/&

$GDSXQ�SHUEDQGLQJDQ�DQWDUD�PHWRGH�33',22�/LIH�&\FOH�GHQJDQ�PHWRGH�1HWZRUN�'HYHORSPHQW�/LIH�&\FOH��1'/&��VHEDJDL�

EHULNXW��

7DEHO�,,�� 3HUEDQGLQJDQ�33',2�GHQJDQ�1'/&

3HUEDQGLQJDQ 33',22 1'/&

7DKDSDQ 3DGD� VLNOXV� WDKDSDQ� 33',22� VHWHODK� PHODNXNDQ�
WDKDS� LPSOHPHQWDVL� VHODQMXWQ\D� DNDQ� GLODNXNDQ�
WDKDS�RSHUDWH�XQWXN�PHQJXML� DSDNDK� LPSOHPHQWDVL�
\DQJ�GLODNXNDQ�VXGDK�EDLN�DWDX�EHOXP��MLND�DGD�\DQJ�
EHOXP� PHPHQXKL� VHVXDL� GHQJDQ� NHEXWXKDQ� PDND�
DNDQ� GLODNXNDQ� WDKDS� RSWLPDVL� VHVXDL� GHQJDQ�
NHEXWXKDQ

3DGD� VLNOXV� WDKDSDQ� 1'/&� VHWHODK� PHODNXNDQ
LPSOHPHQWDVL� WDKDS� VHODQMXWQ\D� DGDODK� PHPRQLWRULQJ
XQWXN� PHOLKDW� DSDNDK� \DQJ� GLLPSOHPHQWDVLNDQ� VXGDK
VHVXDL� GHQJDQ� NHEXWXKDQ� DWDX� EHOXP�� WDKDS
VHODQMXWQ\D�DGDODK� WDKDS�PDQDJHPHQW�\DLWX�SHPEXDWDQ
NHELMDNDQ�WHUKDGDS�DSD�\DQJ�WHODK�GLLPSOHPHQWDVLNDQ�

)XQJVLRQDOLWDV %HUODNX� MDQJND� SDQMDQJ� GLNDUHQDNDQ� VLNOXV� \DQJ�
GLPLOLNL� DNDQ� WHUXV� EHUXODQJ� WHUXWDPD� XQWXN�
SHUDQFDQJDQ�GDWD�FHQWHU��

%HUODNX� XQWXN� MDQJND� ZDNWX� WHUWHQWX� GLNDUHQDNDQ
VLNOXVQ\D� \DQJ� EHUDNKLU� SDGD� PDQDJHPHQW� WDQSD� DGD
RSWLPDVL�GDODP�VLNOXVQ\D�

6LNOXV�0HWRGH 3DGD�PHWRGH�33',22�VHEXDK�SHNHUMDDQ�WLGDN�DNDQ
EHUKHQWL� VDPSDL� SHNHUMDDQ� LWX� VHOHVDL�� VHEDOLNQ\D�
DNDQ�DGD�RSWLPDVL� WHUXV�PHQHUXV� VDPSDL�SHNHUMDDQ�
\DQJ�GLODNXNDQ�GDSDW�PHPHQXKL�NHEXWXKDQ�

3DGD�PHWRGH�1'/&�SHNHUMDDQ�DNDQ�EHUKHQWL�SDGD�WDKDS�
PDQDJHPHQW� \DLWX� SHPEXDWDQ� NHELMDNDQ�� WLGDN� DGD�
RSWLPDVL�VHFDUD�EHUNDOD�NDUHQD�SDGD�VLNOXV�1'/&�WLGDN�
PHQFDQWXPNDQ�RSWLPDVL�

3DGD� 7DEHO� ,,�� GLMHODVNDQ� SHUEDQGLQJDQ� DQWDUD� PHWRGH� 33',22� GDQ� 1'/&�� %HUGDVDUNDQ� SHUEDQGLQJDQ� WHUVHEXW� GDSDW

GLVLPSXONDQ�EDKZD DODVDQ�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�33',22�NDUHQD�SDGD�PHWRGH�33',22�GLODNXNDQ�RSWLPDVL�VHFDUD�WHUXV

PHQHUXV� VDPSDL� VHEXDK SHNHUMDDQ� GDSDW� PHPHQXKL� NHEXWXKDQ�� KDO� WHUVHEXW� FRFRN� GHQJDQ� SHQJHPEDQJDQ� GDWD� FHQWHU� \DQJ

PHPEXWXKNDQ� RSWLPDVL� VHFDUD� WHUXV PHQHUXV� WHUKDGDS� LPSOHPHQWDVL� \DQJ� VXGDK� GLWHUDSNDQ� VDPSDL� GDWD� FHQWHU� PHPHQXKL



Ϯϲ

NHEXWXKDQQ\D��0HWRGH�33',22�MXJD�EHUODNX�XQWXN MDQJND�SDQMDQJ�VHVXDL�GHQJDQ�NHEXWXKDQ�SHUDQFDQJDQ�GDWD�FHQWHU�\DQJ�KDUXV

GLWLQMDX�GDQ�GLRSWLPDVL�VHFDUD�WHUXV�PHQHUXV�GDODP�MDQJND ZDNWX�\DQJ�ODPD�

,,� ��3HQHOLWLDQ�6HEHOXPQ\D

$GDSXQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�VHEHOXPQ\D�GHQJDQ�PHQJJXQDNDQ�PHWRGH�\DQJ�EHUEHGD�

7DEHO�,,�� 3HQHOLWLDQ�VHEHOXPQ\D�GHQJDQ�PHWRGH�\DQJ�EHUEHGD

1R 1DPD�3HQHOLWL -XGXO�3HQHOLWLDQ 7DKXQ ,VL�-XUQDO 0HWRGH
�� %DJXV�'ZL� 6DQGK\�

3XWHUD
$QDOLVLV� 'DQ� 'HVDLQ�
,QIUDVWUXNWXU� 'DWD� &HQWHU� GL�
8QLYHUVLWDV� 7HONRP 'HQJDQ�
0HWRGH� 1HWZRUN 'HYHORSPHQW�
/LIH�&\FOH

����

3DGD� SHQHOLWLDQ� LQL� SHQXOLV�
PHPEDKDV�PHQJHQDL�$QDOLVLV�'DQ�
'HVDLQ� ,QIUDVWUXNWXU�'DWD� &HQWHU�
GL� 8QLYHUVLWDV� 7HONRP�� 3HQXOLV�
PHUDQFDQJ GHVDLQ LQIUDVWUXNWXU�
GDWD�FHQWHU�GL 8QLYHUVLWDV�7HONRP�
GHQJDQ PHQJJXQDNDQ PHWRGH�
1HWZRUN�'HYHORSPHQW� /LIH�&\FOH��
6HUWD� PDQIDDW� \DQJ� GLEHULNDQ��
\DLWX
PHPEDQWX� HYDOXDVL� GDWD� FHQWHU
GDQ PHPEHULNDQ� SHWXQMXN
UDQFDQJDQ LGHDO� KDVLO� GHVDLQ
LQIUDVWUXNWXU�GDWD� FHQWHU WHUKDGDS�
EDJLDQ� VLVWHP� LQIRUPDVL� \DQJ� DGD�
GL 8QLYHUVLWDV 7HONRP� \DQJ
GLEDQJXQ� EHUGDVDUNDQ� EHVW
SUDFWLFH� 8QLYHUVLWDV� 7HONRP

1HWZRUN�
'HYHORSPHQW� /LIH�
&\FOH��1'/&�



Ϯϳ

1R 1DPD�3HQHOLWL -XGXO�3HQHOLWLDQ 7DKXQ ,VL�-XUQDO 0HWRGH
PHPLOLNL UDQFDQJDQ� GHVDLQ
LQIUDVWUXNWXU� GDWD� FHQWHU� \DQJ
GDSDW� PHQJDNRPRGDVL� VHPXD
NHEXWXKDQ�WHNQRORJL�LQIRUPDVL�

��� 0XNKOLV� $QXJUDK�
3UDWDPD

'HVDLQ� GDQ� $QDOLVLV� %HVW�
3UDFWLFH� 3K\VLFDO� 6HFXULW\�
0HQJJXQDNDQ�6WDQGDU�7,$�����
GDQ� /RJLFDO� 6HFXULW\�
0HQJJXQDNDQ�6WDQGDU�,62�,(&�
������6HULHV�3DGD�'DWD�&HQWHU�
3',,�/,3,

����

3DGD� SHQHOLWLDQ� LQL� PHPEDKDV�
PHQJHQDL� VLVWHP� NHDPDQDQ� GDWD�
FHQWHU�SDGD�3',,�/,3,�EDLN�VHFDUD�
ILVLN� PDXSXQ� ORJLN�� 8WDPDQ\D�
SDGD� SHQHOLWLDQ� LQL� SHQXOLV�
PHQHPXNDQ� NHOHPDKDQ� VLVWHP�
NHDPDQDQ� SDGD� NRQGLVL� H[VLVWLQJ�
GDWD�FHQWHU�3',,�/,3,�NDUHQD�SDGD�
VHEHOXP SHUDQFDQJDQ� GDWD� FHQWHU�
EHOXP�PHQJLNXWL�VWDQGDULVDVL�\DQJ�
DGD VHKLQJJD� PDVLK� � GLWHPXNDQ
SHUPDVDODKDQ� VHSHUWL� SHQHPSDWDQ�
GDWD�FHQWHU�\DQJ�WLGDN�VHVXDL��WLGDN�
DGDQ\D�SHQJDPDQDQ�NKXVXV�XQWXN�
UXDQJDQ� GDWD� FHQWHU�� VHSHUWL�
NHEDNDUDQ�� 3HQHOLWLDQ� LQL�
PHQJJXQDNDQ� 7,$����� VHEDJDL�
VWDQGDU� NHDPDQDQ� ILVLNDO� GDQ�
PHQJJXQDNDQ� VWDQGDU� ,62�,(&�
������ 6HULHV� VHEDJDL� VWDQGDU�
NHDPDQDQ� ORJLNDO� VHUWD�
PHQJJXQDNDQ�PHWRGH�33',22�

33',2� /LIH� &\FOH�
$SSURDFK



Ϯϴ

3DGD� WDEHO� ,,�� PHQMDEDUNDQ PHQJHQDL� SHQHOLWLDQ� \DQJ� GLODNXNDQ�

VHEHOXPQ\D�GHQJDQ�PHQJJXQDNDQ�PHWRGH� \DQJ�EHUEHGD��<DQJ�GLKDUDSNDQ�

GHQJDQ� DGDQ\D� SHUEDQGLQJDQ� SHQHOLWLDQ� WHUVHEXW�� GDSDW� PHPEHULNDQ� WRODN�

XNXU� SDGD� SHQHOLWLDQ� LQL VHEDJDL� SHQJHPEDQJDQ� GDUL� SHQHOLWLDQ�SHQHOLWLDQ�

VHEHOXPQ\D�



Ϯϵ

%$%�,,,

0(72'2/2*, 3(1(/,7,$1

,,,�� 0RGHO�.RQVHSWXDO

0RGHO NRQVHSWXDO� MLND� GL� OLKDW� VHFDUD� IXQJVLRQDO� PHUXSDNDQ� VHEXDK�

NRQVHS \DQJ PHPLOLNL� NHWHUNDLWDQ� GHQJDQ� VWXGL� OLWHUDWXU� VHUWD� PHPEDQWX�

VHRUDQJ� SHQHOLWL� XQWXN PHOLKDW� VHEXDK� SHUPDVDODK� GHQJDQ� VXGXW� SDQGDQJ�

\DQJ�EHUEHGD��0RGHO NRQVHSWXDO�MXJD�PHPEDWX�SHQHOLWL�GDODP�PHQHQWXNDQ�

LQWL�SHUPDVDODK�\DQJ�DGD GDQ�PHPEHULNDQ�UHIHUHQVL�XQWXN�PHQ\HGHUKDQDNDQ�

SHUPDVDODKDQ� WHUVHEXW� DJDU OHELK� PXGDK� GLSDKDPL�� 3DGD� SHQHOLWLDQ� WXJDV�

DNKLU�LQL�PRGHO�NRQVHSWXDO PHQJJDPEDUNDQ�NHUDQJND�GHVDLQ�SHPEDQJXQDQ

GDWD FHQWHU� SDGD� 3HPHULQWDKDQ� .DEXSDWHQ� %DQGXQJ \DQJ� VHVXDL� GHQJDQ�

VWDQGDU�

*DPEDU�,,,�� 0RGHO�.RQVHSWXDO�3HQHOLWLDQ

3DGD� *DPEDU� ,,,��� GDSDW� GLOLKDW� EDKZD� PRGHO� NRQVHSWXDO� SDGD�

SHQHOLWLDQ�LQL EHUDZDO�GHQJDQ�LQSXW EHUXSD�NRQGLVL�VDDW�LQL�VLVWHP�NHDPDQDQ�

GDWD� FHQWHU 3HPHULQWDK .DEXSDWHQ�%DQGXQJ��8QWXN�PHQGXNXQJ�SHQHOLWLDQ�

LQL GLJXQDNDQ�PHWRGH�33',22�/LIH�&\FOH�$SSURDFK�GHQJDQ�EDWDVDQ� WDKDS

\DQJ� GLODNXNDQ� \DLWX� SUHSDUH� SODQ� GDQ� GHVLJQ�� 8QWXN� PHQJHYDOXDVL�

SHQHOLWLDQ� LQL� MXJD� DNDQ� GLODNXNDQ� VLPXODVL SHUDQFDQJDQ� VLVWHP� NHDPDQDQ

GDWD�FHQWHU�\DQJ�VXGDK�GLEXDW��'DQ�XQWXN�KDVLO DNKLU�GDUL�SHQHOLWLDQ�LQL�DGDODK�



ϯϬ

UDQFDQJDQ�GHVDLQ�XVXODQ�VSDFH�SODQQLQJ GDWD�FHQWHU VHVXDL�GHQJDQ�VWDQGDU�

$16,�%,&6, ��� SDGD�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

,,,�� 6LVWHPDWLND�3HQXOLVDQ

'DODP� SHQHOLWLDQ� LQL� GLJXQDNDQ� VLVWHPDWLND� SHQHOLWLDQ� \DQJ�

PHQMHODVNDQ�DOXU�WDKDSDQ�WDKDSDQ�SHQHOLWLDQ�XQWXN�PHQ\HOHVDLNDQ�PDVDDODK��

7DKDSDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ� VHVXDL� GHQJDQ� WDKDSDQ� \DQJ� DGD� SDGD�

PHWRGH� SHQJHPEDQJDQ� MDULQJDQ� 33',22� /LIH� &\FOH� $SSURDFK� VHSHUWL�

*DPEDU�,,,����3HQHOLWLDQ�LQL�GLODNXNDQ�EHEHUDSD WDKDSDQ��\DLWX�WDKDS�SUHSDUH��

WDKDS�SODQ��GDQ�WDKDS�GHVLJQ XQWXN�PHWRGH�33',22 /LIH�&\FOH�$SSURDFK��

6HODLQ� LWX�� GLWDPEDKNDQ� GXD� WDKDS� XQWXN� SHQ\HPSXUQDDQ� SHQHOLWLDQ�� \DLWX�

WDKDS�DQDO\VLV� GDQ� WDKDS ILQDOH� %HULNXW�SHQMHODVDQ�PHQJHQDL� VHWLDS� WDKDS�

SDGD�SHQHOLWLDQ�LQL�



ϯϭ

*DPEDU�,,,�� 6LVWHPDWLND�3HQHOLWLDQ



ϯϮ

,,,���� 7DKDS�3UHSDUH

3DGD� WDKDS� SUHSDUH� GLPXODL� GHQJDQ� LGHQWLILNDVL� PDVDODK�

\DQJ�DGD�SDGD�SHQHOLWLDQ� GLPDQD�QDQWLQ\D� LGHQWLILNDVL�PDVDODK�

WHUVHEXW� DNDQ� PHQJKDVLONDQ� VHEXDK� ODWDU EHODNDQJ� PDVDODK��

,GHQWLILNDVL� PDVDODK� GL� GDSDW� GDUL� KDVLO� VWXGL� OLWHUDWXU� \DQJ

GLODNXNDQ�GDQ�KDVLO�VWXGL�ODSDQJDQ�GHQJDQ�PHODNXNDQ�ZDZDQFDUD�

GDQ�REVHUYDVL� 6HODQMXWQ\D�PHQHQWXNDQ�SHUXPXVDQ�PDVDODK�VHUWD�

PHQHQWXNDQ�EDWDVDQ�EDWDVDQ PDVDODK��3URVHV�\DQJ�WHUDNKLU�SDGD�

WDKDS� SUHSDUH� \DLWX� PHQHQWXNDQ� WXMXDQ SHQHOLWLDQ� VHWHODK�

PHODNXNDQ�LGHQWLILNDVL�PDVDODK�\DQJ�DGD�

,,,���� 7DKDS�3ODQ

3DGD�WDKDS�SODQ�GLPXODL�GHQJDQ�LGHQWLILNDVL�NRQGLVL�VDDW�LQL�

GDUL�REMHN�SHQHOLWLDQ� .RQGLVL�VDDW�LQL�WHUVHEXW�\DQJ�QDQWLQ\D�DNDQ�

PHPEHULNDQ�JDPEDUDQ�WHUKDGDS SHQHOLWL�DSD�VDMD�NHEXWXKDQ�\DQJ�

GLSHUOXNDQ� GDODP� SHUDQFDQJDQ� GHVDLQ� GDWD FHQWHU� \DQJ� KDUXV�

GLWHUDSNDQ� SDGD� REMHN� SHQHOLWLDQ� NKXVXVQ\D� SDGD� V\VWHP

NHDPDQDQ�ILVLNDO�GDQ�ORJLNDO�VHVXDL�GHQJDQ�VWDQGDU�$16,�%,&6,�

����

,,,���� 7DKDS�'HVLJQ

6HWHODK� PHODNXNDQ� GXD� WDKDS� SUHSDUH� GDQ� SODQ� PDND�

VHODQMXWQ\D�PDVXN�NH� WDKDS PHUDQFDQJ�GHVDLQ�NHDPDQDQ� ILVLNDO�

GDQ�ORJLNDO�GDWD�FHQWHU��2OHK�NDUHQD�LWX�SDGD WDKDS�GHVDLQ�LQL�KDUXV�

VXGDK�PXODL�PHUDQFDQJ�GHVDLQ�NHDPDQDQ�ILVLNDO�GDQ�ORJLFDO GDWD�

FHQWHU� VHVXDL� GHQJDQ� LQIRUPDVL� \DQJ� VXGDK� GLNXPSXONDQ� GDQ� GL�

DQDOLVLV�SDGD WDKDS�SUHSDUH�GDQ�SODQ�

,,,���� 7DKDS�$QDO\VLV

3DGD�WDKDS�LQL GLODNXNDQ�SHQJXMLDQ�WHUKDGDS�KDVLO�UDQFDQJDQ�

GHVDLQ� \DQJ VXGDK� GLEXDW� SDGD� WDKDS� VHEHOXPQ\D�� 6HWHODK�

GLODNXNDQ� SHQJXMLDQ�� ODOX� DNDQ GLODNXNDQ� DQDOLVLV� GDUL� KDVLO�

SHQJXMLDQ� DSDNDK� GHVDLQ� \DQJ� GLUDQFDQJ� VXGDK� VHVXDL GHQJDQ�

NHEXWXKDQ�REMHN�SHQHOLWLDQ�



ϯϯ

,,,���� 7DKDS�)LQDOH

3DGD� WDKDS� DNKLU� LQL� GLODNXNDQ� SHQDULNDQ� NHVLPSXODQ�

WHUKDGDS� KDVLO� DQDOLVLV� \DQJ VXGDK� GLODNXNDQ�� NHPXGLDQ� KDVLO�

UDQFDQJDQ�GHVDLQ�XVXODQ�GLEHULNDQ�NHSDGD 3HPHULQWDK�.DEXSDWHQ�

%DQGXQJ�



ϯϰ

%$%�,9

$1$/,6$�.21',6,�6$$7�,1,

,9���3URILO�/HPEDJD�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�PHUXSDNDQ�VHEXDK�OHPEDJD�SHPHULQWDK�

\DQJ�PHPEDZDKL�ZLOD\DK�.DEXSDWHQ�%DQGXQJ��3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

EHUSHUDQ�VHEDJDL�SHODNVDQD�DWXUDQ�GDQ�UHQFDQD�\DQJ�WHODK�GLVXVXQ�SHPHULQWDK�SXVDW�

GDQ�SHPHULQWDK�SURYLQVL�GDUL�EHUEDJDL�DVSHN�

/HWDN�.DEXSDWHQ�%DQGXQJ�VHFDUD�DGPLQLVWUDWLI�GL�GDODP�3URYLQVL�-DZD�

%DUDW� WHUOHWDN� GL� DQWDUD� .RWD� %DQGXQJ�� .DEXSDWHQ� %DQGXQJ� %DUDW�� .DEXSDWHQ�

&LDQMXU��.DEXSDWHQ�6XPHGDQJ�GDQ�.DEXSDWHQ�*DUXW��:LOD\DK�.DEXSDWHQ�%DQGXQJ�

PHPLOLNL� OXDV� �������� +D�� \DQJ� WHUGLUL� GDUL� ��� NHFDPDWDQ�� ��� GHVD�� GDQ� �

NHOXUDKDQ �3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�� ������� %DWDV� ZLOD\DK� .DEXSDWHQ�

%DQGXQJ�DGDODK�VHEDJDL�EHULNXW��

�� 6HEHODK� 8WDUD� EHUEDWDVDQ� GHQJDQ� .DEXSDWHQ� %DQGXQJ� %DUDW�� .RWD�

%DQGXQJ�

�� 6HEHODK� 7LPXU� EHUEDWDVDQ� GHQJDQ� .DEXSDWHQ� 6XPHGDQJ� GDQ� .DEXSDWHQ�

*DUXW�

�� 6HEHODK� 6HODWDQ� EHUEDWDVDQ� GHQJDQ� .DEXSDWHQ� *DUXW� GDQ� .DEXSDWHQ�

&LDQMXU�

�� 6HEHODK�%DUDW�EHUEDWDVDQ�GHQJDQ�.DEXSDWHQ�%DQGXQJ�%DUDW��.RWD�%DQGXQJ�

GDQ�.RWD�&LPDKL�



ϯϱ

*DPEDU�,9�� /RJR�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ��3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�������

,9�����9LVL�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ

9LVL�.DEXSDWHQ�%DQGXQJ��

³0HPDQWDSNDQ� .DEXSDWHQ� %DQGXQJ� \DQJ� PDMX�� 0DQGLUL� GDQ� %HUGD\D� 6DLQJ��

PHODOXL�7DWD�.HOROD�3HPHULQWDK�\DQJ�%DLN�GDQ�6LQHUJL�3HPEDQJXQDQ�3HUGHVDDQ��

%HUODQGDVNDQ� 5HOLJLXV�� .XOWXUDO� GDQ� %HUZDZDVDQ� /LQJNXQJDQ´ �3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ��������

,9�����0LVL�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ

0LVL�.DEXSDWHQ�%DQGXQJ��

8QWXN�PHZXMXGNDQ�9LVL�GL�DWDV��PDND�GLVXVXQ�0LVL�VHEDJDL�ODQJNDK�SHODNVDQDDQ�

9LVL�ROHK�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�\DLWX��3HPHULQWDK�.DEXSDWHQ�%DQGXQJ��

����� �

�� 0HQLQJNDWNDQ�NXDOLWDV�GDQ�FDNXSDQ�OD\DQDQ�SHQGLGLNDQ�

�� 0HQJRSWLPDONDQ�NXDQWLWDV�GDQ�NXDOLWDV�SHOD\DQDQ�NHVHKDWDQ�

�� 0HZXMXGNDQ�SHPEDQJXQDQ� LQIUDVWUXNWXU� \DQJ� WHUSDGX�GHQJDQ� WDWD� UXDQJ�

ZLOD\DK�VHUWD�PHPSHUKDWLNDQ�DVSHN�NHEHQFDQDDQ�

�� 0HQLQJNDWNDQ�NHVHMDKWHUDDQ�VRVLDO�PDV\DUDNDW�

�� 0HQFLSWDNDQ� SHPEDQJXQDQ� HNRQRPL� \DQJ� PHPLOLNL� NHXQJJXODQ�

NRPSHWLWLI�

�� 0HQLQJNDWNDQ�NHOHVWDULDQ�OLQJNXQJDQ�KLGXS

�� 0HQLQJNDWNDQ�NHPDQGLULDQ�GHVD�

�� 0HQLQJNDWNDQ�UHIRUPDVL�ELURNUDVL�

�� 0HLQJNDWNDQ�NHDPDQDQ�GDQ�NHWHUWLEDQ�ZLOD\DK�



ϯϲ

,9�� 3URILO�'LQDV�.RPXQLNDVL��,QIRUPDWLND�GDQ�6WDWLVWLN�3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ

'LQDV�.RPXQLNDVL��,QIRUPDWLND��GDQ�6WDWLVWLN�DWDX�VHULQJ�GLVHEXW�GHQJDQ

',6.20,1)2�PHUXSDNDQ� VDODK� VDWX� SHUDQJNDW� GDHUDK� \DQJ� DGD� GL� 3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ�\DQJ�EHUSHUDQ�VHEDJDL�SHODNVDQD�XUXVDQ�SHPHULQWDK�ELGDQJ�

NRPXQLNDVL� GDQ� LQIRUPDWLND�� XUXVDQ� SHPHULQWDK� ELGDQJ� VWDWLVWLN� GDQ� XUXVDQ�

SHPHULQWDK�ELGDQJ�SHUVDQGLDQ �3HPHULQWDK�.DEXSDWHQ�%DQGXQJ��������

'DODP�PHODNVDQDNDQ� WXJDV�SRNRNQ\D�',6.20,1)2�PHQ\HODQJJDUDNDQ�

IXQJVL��

�� 3HUXPXVDQ�NHELMDNDQ�WHNQLV�VHVXDL�OLQJNXS�WXJDVQ\D�

�� 3HPEHULDQ� GXNXQJDQ� DWDV� SHQ\HOHQJJDUD� SHPHULQWDK� GDHUDK� VHVXDL�

GHQJDQ�OLQJNXS�WXJDVQ\D�

�� 3HPELQDDQ�GDQ�SHODNVDQDDQ�WXJDV�VHVXDL�GHQJDQ�OLQJNXS�WXJDVQ\D�

�� 3HODNVDQDDQ� WXJDV� ODLQ�\DQJ�GLEHULNDQ�ROHK�EXSDWL�DWDX�ZDOLNRWD�VHVXDL�

GHQJDQ�WXJDV�GDQ�IXQJVLQ\D�

'DODP�SHQHOLWLDQ�LQL�OHELK�EHUIRNXV SDGD�VDODK�VDWX�VHNVL�\DQJ�EHUDGD�GL�

EDZDK� 7HNQRORJL� ,QIRUPDVL� GDQ� .RPXQLNDVL� \DLWX� 6HNVL� ,QIUDVWUXNWX� GDQ�

7HNQRORJL�� .HSDOD� 6HNVL� ,QIUDVWUXNWXU� GDQ� 7HNQRORJL� PHPSXQ\DL� WXJDV� SRNRN�

PHUHQFDQDNDQ��PHODNVDQDNDQ��PHQJHYDOXDVL�� GDQ�PHODSRUNDQ�SHODNVDQDDQ� WXJDV

SHOD\DQDQ��GDQ�SHQJHPEDQJDQ� LQIUDVWUXNWXU�GDQ� WHNQRORJL��'DODP�PHODNVDQDNDQ�

WXJDV�SRNRQ\D�6HNVL�,QIUDVWUXNWXU�GDQ�7HNQRORJL�PHQ\HOHQJJDUDNDQ�IXQJVL���

�� 3HQ\LDSDQ� EDKDQ� SHUXPXVDQ� NHELMDNDQ� WHNQLV� RSHUDVLRQDO� 6HNVL�

,QIUDVWUXNWXU�GDQ�7HNQRORJL��

�� 3HQ\XVXQDQ� GDQ� SHODNVDQDDQ� UHQFDQD� NHUMD� 6HNVL� ,QIUDVWUXNWXU� GDQ�

7HNQRORJL��

�� 3HODNVDQDDQ�NRRUGLQDVL��LQWHJUDVL��GDQ�VLQNURQLVDVL�VHXVDL�GHQJDQ�OLQJNXS�

WXJDVQ\D��

�� 3HODNVDDQ�PRQLWRULQJ��HYDOXDVL�GDQ�SHODSRUDQ�FDSDLDQ�NLQHUMD�SHOD\DQDQ��

GDQ�SHQJHPEDQJDQ�LQIUDVWUXNWXU�GDQ�WHNQRORJL��



ϯϳ

,9�����6WUXNWXU�2UJDQLVDVL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ

',6.20,1)2� WHUEDJL� PHQMDGL� EHEHUDSD� ELGDQJ� \DQJ� GLEDZDKL�� \DLWX�

%LGDQJ� 3HQJHORODDQ� ,QIRUPDVL� 3XEOLN�� %LGDQJ� 3HQJHORODDQ� .RPXQLNDVL� 3XEOLN��

%LGDQJ�7HNQRORJL�,QIRUPDVL�GDQ�.RPXQLNDVL��%LGDQJ�/D\DQDQ�(�*RY��GDQ�%LGDQJ�

6WDWLVWLN�GDQ�3HUVDQGLDQ��6HVXDL�*DPEDU�,9���GLMHODVNDQ�EDKZD�EHUGDVDUNDQ�3HUGD�

1R���� 7DKXQ� ����� WHQWDQJ� 3HPEHQWXNDQ� 2UJDQLVDVL� /HPEDJD� 7HNQLV� 'DHUDK��

',6.20,1)2� GLNHSDODL� ROHK� VDWX� NHSDOD� GLEDQWX� GHQJDQ� VDWX� VHNUHWDULV� \DQJ�

PHPEDZDKL�WLJD�NHSDOD�VXE�EDJLDQ��\DLWX��

�� .HSDOD�6XE�%DJLDQ�3HQ\XVXQDQ�3URJUDP��

�� .HSDOD�6XE�%DJLDQ�8PXP�GDQ�.HSHJDZDLDQ��

�� .HSDOD�6XE�%DJLDQ�.HXDQJDQ��

6HODLQ� LWX�� GLEDQWX� GHQJDQ� EHEHUDSD� ELGDQJ� GHQJDQ� WLDS� ELGDQJ� PDVLQJ�PDVLQJ��
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GDWD� FHQWHU SDGD�',6.20,1)2� 3HPHULQWDK�.DEXSDWHQ %DQGXQJ PDVLK� EHOXP�

PHPHQXKL�VWDQGDU�$16,�%,&6,�����FODVV )��WHUXWDPD�SDGD�UXDQJDQ�JHQHUDWRU GDQ�

UXDQJDQ�GDWD�FHQWHU�VXSSRUWLQJ�VSDFHV�



ϰϲ

*DPEDU�,9�� 'LDJUDP�DQDOLVLV�JDS�3RZHU�6\VWHPV

%HUGDVDUNDQ�*DPEDU ,9���'LDJUDP�DQDOLVLV�JDS�3RZHU 6\VWHPV SDGD�FODVV�

)���GDWD�FHQWHU�GL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�����WHUSHQXKL�

VWDQGDU�$16,�%,&6,������GDQ�VLVDQ\D�����EHOXP�GLEXWXKNDQ�XQWXN�SHUV\DUDWDQ�

FODVV� )��� 6HKLQJJD� GDSDW� GLNDWDNDQ� 3RZHU� 6\VWHPV SDGD� GDWD� FHQWHU� GL�

',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�WHUSHQXKL�SDGD�FODVV�)��

*DPEDU�,9�� 'LDJUDP�DQDOLVLV�JDS�*HQHUDWRU

%HUGDVDUNDQ�*DPEDU�,9���'LDJUDP�DQDOLVLV�JDS�*HQHUDWRU SDGD�FODVV )���

GDWD� FHQWHU GL� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� ���� WLGDN�

PHPHQXKL� VWDQGDU�$16,�%,&6,� ���� NDUHQD� EHOXP�PHPLOLNL� JHQHUDWRU� GDQ� MXJD�

EHOXP� PHPLOLNL� WHPSDW� JHQHUDWRU� XQWXN� GDWD� FHQWHU�� GDQ� VLVDQ\D� ���� EHOXP�

GLEXWXKNDQ�XQWXN�SHUV\DUDWDQ�FODVV )���6HKLQJJD�GDSDW�GLNDWDNDQ�*HQHUDWRU SDGD�

GDWD�FHQWHU�GL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�EHOXP�PHPHQXKL�

SDGD�FODVV )��

ϳϱй

Ϭй

Ϯϱй

dĞƌƉĞŶƵŚŝ �ĞůƵŵ�dĞƌƉĞŶƵŚŝ �ĞůƵŵ��ŝďƵƚƵŚŬĂŶ

Ϭй

ϲϳй

ϯϯй
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ϰϳ

*DPEDU�,9�� 'LDJUDP�DQDOLVLV�JDS�6HFXULW\

%HUGDVDUNDQ�*DPEDU�,9���'LDJUDP�DQDOLVLV�JDS�6HFXULW\ SDGD�FODVV )���

GDWD� FHQWHU GL� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� ���� WHUSHQXKL�

VWDQGDU�$16,�%,&6,������GDQ�VLVDQ\D�����EHOXP�GLEXWXKNDQ�XQWXN�SHUV\DUDWDQ�

FODVV )���6HKLQJJD�GDSDW�GLNDWDNDQ�6HFXULW\ SDGD�GDWD�FHQWHU GL�',6.20,1)2�

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�WHUSHQXKL�SDGD�FODVV�)��

*DPEDU�,9�� 'LDJUDP�DQDOLVLV�JDS�'DWD�&HQWHU�6XSSRUWLQJ�6SDFHV

%HUGDVDUNDQ�*DPEDU�,9���'LDJUDP�DQDOLVLV�JDS�'DWD�&HQWHU�6XSSRUWLQJ�

6SDFHV SDGD� FODVV )��� GDWD� FHQWHU GL� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ�

%DQGXQJ� ���� WHUSHQXKL� VWDQGDU� $16,�%,&6,� ����� GDQ� VLVDQ\D� ���� EHOXP�

WHUSHQXKL� XQWXN� SHUV\DUDWDQ� FODVV )��� NDUHQD� EHOXP� PHPLOLNL� UXDQJDQ� XQWXN�

ORDGLQJ�GRFN�	�VWRUDJH VHKLQJJD�PHQ\HEDENDQ�SHQXPSXNDQ�EDUDQJ�WLGDN�WHUSDNDL�

GL�UXDQJ�GDWD�FHQWHU GDQ�MXJD�EHOXP�PHPLOLNL�UXDQJ�HQWUDQFH XQWXN�PDVXN�NH�UXDQJ�

GDWD�FHQWHU��6HKLQJJD�GDSDW�GLNDWDNDQ�'DWD�&HQWHU�6XSSRUWLQJ�6SDFHV SDGD�GDWD�

ϱϬй

Ϭй

ϱϬй

dĞƌƉĞŶƵŚŝ �ĞůƵŵ�dĞƌƉĞŶƵŚŝ �ĞůƵŵ��ŝďƵƚƵŚŬĂŶ

ϯϯй

ϲϳй

Ϭй

dĞƌƉĞŶƵŚŝ �ĞůƵŵ�dĞƌƉĞŶƵŚŝ �ĞůƵŵ��ŝďƵƚƵŚŬĂŶ



ϰϴ

FHQWHU GL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�EHOXP�PHPHQXKL�SDGD�

FODVV )��

*DPEDU�,9�� 'LDJUDP�DQDOLVLV�JDS�6SDFH�3ODQQLQJ &ODVV )�

%HUGDVDUNDQ� *DPEDU� ,9��� 'LDJUDP� DQDOLVLV� JDS� 6SDFH� 3ODQQLQJ SDGD�

FODVV )��� GDWD� FHQWHU GL� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� ����

WHUSHQXKL� VWDQGDU� $16,�%,&6,� ����� ���� EHOXP� WHUSHQXKL� VWDQGDU� $16,�%,&6,�

�����GDQ�VLVDQ\D�����EHOXP�GLEXWXKNDQ�XQWXN�SHUV\DUDWDQ�FODVV�)���.HNXUDQJDQ�

SDGD�GDWD�FHQWHU�GL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�WHUSDGDW�SDGD�

EDJLDQ�*HQHUDWRU GDQ�'DWD�&HQWHU� 6XSSRUWLQJ� 6SDFHV XQWXN�PHQGXNXQJ� UXDQJ�

GDWD�FHQWHU NKXVXVQ\D�SDGD�VWDQGDU�$16,�%,&6,�����FODVV )��

ϱϬй

ϭϳй

ϯϯй

dĞƌƉĞŶƵŚŝ �ĞůƵŵ�dĞƌƉĞŶƵŚŝ �ĞůƵŵ��ŝďƵƚƵŚŬĂŶ



ϰϵ

%$%�9

3(5$1&$1*$1�'(6$,1�868/$1

9���8VXODQ�)DVLOLWDV�'DWD�&HQWHU %HUGDVDUNDQ�3HQGHNDWDQ

9�����8VXODQ�3HQHPSDWDQ�3HUDQJNDW�6HVXDL�GHQJDQ�.RQGLVL�6DDW�,QL

'DODP� XVXODQ� LQL� WHUGDSDW� EHEHUDSD� SHUXEDKDQ� SHQHPSDWDQ� SHUDQJNDW�

\DQJ� DGD� SDGD� GDWD� FHQWHU ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ��

3HUDQFDQJDQ�LQL�PHQJJXQDNDQ�VNDOD�������\DQJ�GDSDW�GLOLKDW�SDGD�*DPEDU�9���

*DPEDU�9�� 8VXODQ�3HQHPSDWDQ�3HUDQJNDW�6HVXDL�GHQJDQ�.RQGLVL�6DDW�,QL

%HUGDVDUNDQ�*DPEDU�9��� WHUGDSDW� SHUXEDKDQ� WHPSDW� SDGD� UDN� \DQJ� GLOHWDNDQ�

EHUXUXWDQ�GHQJDQ�UDN�ODLQQ\D�GDQ�MXJD�SHUXEDKDQ�WHPSDW���XQLW�DF�VSOLW \DQJ�GLWHPSDWNDQ�

GHSDQ� UDN�UDN�� )XQJVL� GDUL� SHUXEDKDQ� SHQHPSDWDQ� UDN� GDQ� DF� VSOLW XQWXN� PHQMDJD�

PHUDWDNDQ�VXKX�NHVHMXNDQ�SDGD�WLDS�UDN��VHKLQJJD�GDSDW�PHQJXUDQJL�KRW�DLVOH�VSRW GHQJDQ�

FDWDWDQ���XQLW�DF�VSOLW EHURSUDVL�VHFDUD�EHUVDPDDQ�



ϱϬ

9�����8VXODQ�-DOXU�(YDNXDVL�'HQDK�'DWD�&HQWHU .RQGLVL�6DDW�,QL

3DGD�XVXODQ�EHULNXW�LQL�PHUXSDNDQ�XVXODQ�MDOXU�HYDNXDVL�XQWXN�PHQJDWDVL�

MLND�WHUMDGL�NHFHODNDDQ�NHUMD��8VXODQ�MDOXU�HYDNXDVL�LQL�PHQJJXQDNDQ�GHQDK�SDGD�

NRQGLVL�VDDW�LQL�',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�\DQJ�GDSDW�GLOLKDW�

SDGD�*DPEDU�9���

*DPEDU�9�� -DOXU�(YDNXDVL�5XDQJDQ�'DWD�&HQWHU 3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�%HUGDVDUNDQ�'HQDK�

.RQGLVL�6DDW�,QL

%HUGDVDUNDQ�*DPEDU�9�� MDOXU�HYDNXDVL�GHQJDQ�GHQDK�GDWD�FHQWHU NRQGLVL�

VDDW�LQL��WHUGDSDW���PDFDP�XQLW�VHEDJDL�DODW�EDQWX�MLND�WHUMDGL�VXDWX�NHFHODNDDQ�NHUMD�

\DLWX�$3$5�GDQ�SDOX�GDUXUDW��'HQJDQ�GHQDK�NRQGLVL�VDDW�LQL�WHUGDSDW���SLQWX�NHOXDU�

\DLWX�SDGD�UXDQJ�SHJDZDL��UXDQJ�VHUYHU��GDQ�UXDQJ�XWLOLW\��8QWXN�PHQJDWDVL�NHWLND�

WHUMDGLQ\D� NHEDNDUDQ� GDSDW� GL� DWDVL� GHQJDQ� PHQJJXQDNDQ� $3$5� XQWXN�

PHPDGDPNDQ� DSL� \DQJ�PHQ\DOD�� VHODLQ� LWX� IXQJVL� GDUL� SDOX� GDUXUDW� \DLWX� XQWXN�



ϱϭ

PHPHFDK�NDFD�SDGD�SLQWX�PDVXN�NH�UXDQJ�VHUYHU \DQJ�WHUODSLVL�ROHK�NDFD�GDQ�MXJD�

GDSDW�PHPHFDKNDQ�NDFD�MHQGHOD�SDGD�UXDQJ�SHJDZDL��

9���8VXODQ�)DVLOLWDV�%DQJXQDQ�'DWD�&HQWHU %HUGDVDUNDQ�6WDQGDU�

$16,�%,&6,�����&ODVV�)�

9���� 8VXODQ�5XDQJDQ

%HUGDVDUNDQ� KDVLO� DQDOLVL� JDS NRQGLVL� VDDW� LQL� WHUNDLW� UXDQJDQ� GHQJDQ�

6WDQGDU� $16,�%,&6,� ���� FODVV� )��� GLEXWXKNDQ� EHEHUDSD� UXDQJDQ� VHSHUWL� UXDQJ�

*HQHUDWRU��UXDQJ�6WRUDJH�	�/RDGLQJ�'RFNV GDQ�UXDQJ�HQWUDQFH VHEDJDL�SHQGXNXQJ�

GDUL�UXDQJ�VHUYHU DJDU�PHPHQXKL�6WDQGDU�$16,�%,&6,�����FODVV )���3HUDQFDQJDQ�

GHVLJQ� UXDQJDQ� GDWD� FHQWHU 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� PHQJJXQDNDQ�

SHUEDQGLQJDQ�VNDOD��������'HVLJQ�UXDQJDQ�FODVV )��\DQJ�GLXVXONDQ�WHUGDSDW�SDGD�

*DPEDU�9���

*DPEDU�9�� 8VXODQ�GHQDK�UXDQJDQ�GDWD�FHQWHU 3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�FODVV )�



ϱϮ

%HUGDVDUNDQ� *DPEDU� 9���� UXDQJDQ� \DQJ� GLEXWXKNDQ� VHEDJDL� UXDQJ�

SHQGXNXQJ�GDUL�UXDQJ�VHUYHU SDGD�6WDQGDU�$16,�%,&6,�����FODVV�)���\DLWX�UXDQJ�

HQWUDQFH \DQJ� GLZDNLONDQ� GHQJDQ� KXUXI� ³)´� EHUIXQJVL� VHEDJDL� UXDQJ� VWHULOLVDVL

VHEHOXP�PHPDVXNL�UXDQJ�VHUYHU��6HODQMXWQ\D��DGD�UXDQJ�VWRUDJH�	�ORDGLQJ�GRFNV

\DQJ�GLZDNLONDQ�GHQJDQ�KXUXI�³(´�EHUIXQJVL�VHEDJDL�DUHD�NHOXDU�PDVXNQ\D�EDUDQJ�

EDUDQJ�GDQ�MXJD�VHEDJDL�WHPSDW�SHQ\LPSDQDQ�EDUDQJ�\DQJ�VXGDK�WHUSLVDK�GDUL�UXDQJ�

VHUYHU� 6HKLQJJD�DSDELOD�DGD�SLKDN�NHWLJD�GDUL�OXDU�VHEDJDL�SHPDVRN�EDUDQJ�WLGDN�

SHUOX� PHQJJDQJJX� UXDQJ� VHUYHU�� 6HODQMXWQ\D�� WHUGDSDW� UXDQJ JHQHUDWRU \DQJ�

GLZDNLONDQ� GHQJDQ� KXUXI� ³'´� XQWXN� SHQ\LPSDQDQ� JHQHUDWRU \DQJ� EHUIXQJVL�

VHEDJDL� FDGDQJDQ� SRZHU� VXSSO\�� 5XDQJDQ� LQL� MXJD� GLSHUOXNDQ� SHQDPEDKDQ� OXDV�

EDQJXQDQ�XQWXN�PHOHWDNNDQ�JHQHUDWRU��NDUHQD�SDGD�NRQGLVL�EDQJXQDQ�VDDW�LQL�WLGDN�

DGD� UXDQJ� \DQJ� PHPXQJNLQNDQ� XQWXN� PHOHWDNNDQ� JHQHUDWRU�� 6HODQMXWQ\D� SDGD�

GLQGLQJ�SHPLVDK�DQWDUD�UXDQJ�VHUYHU GDQ�UXDQJ�NHUMD�GLVDUDQNDQ�XQWXN�GLEHUL�NDFD�

DJDU�VHJDOD�DNWLYLWDV�\DQJ�WHUMDGL�GL�GDODP�UXDQJ�VHUYHU GDSDW�WHUSDQWDX�

*DPEDU�9�� 8VXODQ�(NVSDQVL�5XDQJ�6HUYHU SDGD�'DWD�&HQWHU GL�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ



ϱϯ

3DGD�*DPEDU�9�� PHUXSDNDQ�XVXODQ�SHUOXDVDQ�SDGD�UXDQJ�VHUYHU XQWXN�

SHOHWDNDQ�UDN�DSDELOD�WHUMDGL�SHQDPEDKDQ�UDN�\DQJ�RYHUORDG DWDX�PHOHELKL�GDUL�5-3�

\DQJ�GLPLOLNL�ROHK�',6.20,1)2��(NVSDQVL� LQL�PHPHUOXNDQ�SHOHEDUDQ� UXDQJDQ�

VHUYHU VHEHVDU� ����� PHWHU�� VHKLQJJD� WRWDO� OXDV� GDUL� KDVLO� HNVSDQVL� UXDQJ� VHUYHU

WHUVHEXW�PHQMDGL�������PHWHU�[�������PHWHU��-DGL�UXDQJ�VHUYHU \DQJ�WHODK�GLODNXNDQ�

HNVSDQVL� GDSDW� PHQDPSXQJ� WLJD� NDOL� OLSDW� UDN� GDUL� 5-3� \DQJ� GLPLOLNL�

',6.20,1)2�SDGD�WDKXQ������± �����

9�����8VXODQ�3HQHPSDWDQ�3HUDQJNDW

%HUGDVDUNDQ� KDVLO� DQDOLVLV� JDS� DQWDUD� NRQGLVL� VDDW� LQL� GHQJDQ� VWDQGDU�

$16,�%,&6,������DGD�EHEHUDSD�SHUDQJNDW� \DQJ�KDUXV�GLSHQXKL�DJDU�GDWD�FHQWHU

\DQJ�GLPLOLNL�ROHK�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�VHVXDL�GHQJDQ�FODVV )��SDGD�

VWDQGDU�$16,�%,&6,������'HQDK�GDWD�FHQWHU�XVXODQ�SDGD�3HPHULQWDK�.DEXSDWHQ�

%DQGXQJ�WHUGDSDW�SDGD�*DPEDU�9����%HUGDVDUNDQ�*DPEDU�9�� PHQMHODVNDQ�GHQDK�

UXDQJDQ�GDWD�FHQWHU \DQJ�VHVXDL�GHQJDQ�VWDQGDU�$16,�%,&6,�����FODVV�)���%HULNXW�

GDIWDU�SHUDQJNDW�XVXODQ�XQWXN�UXDQJDQ�GDWD�FHQWHU�

7DEHO 9�� 'DIWDU�3HUDQJNDW�8VXODQ�'DWD�&HQWHU

12 3HUDQJNDW -XPODK
� $XWRPDWLF�7UDQVIHU�6ZLWFK �
� *HQHUDWRU �
� +9$& �
� ([KDXVW�)DQ �
� 7UD\�3RZHU �



ϱϰ

*DPEDU�9�� 8VXODQ�SHQHPSDWDQ�SHUDQJNDW�GDWD FHQWHU 3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�FODVV )�

3DGD XVXODQ� LQL� WHUGDSDW� UXDQJDQ� WDPEDKDQ� XQWXN� SHOHWDNDQ� JHQHUDWRU

XNXUDQ� UXDQJDQ� \DQJ� GLWDPEDKNDQ� VHEHVDU� ����� P� [� ����� P��*HQHUDWRU� \DQJ�

GLXVXONDQ� EHUXNXUDQ� ���� N9$ XQWXN� GDSDW� PHPHQXKL� NHEXWXKDQ� GDWD� FHQWHU�

6HODQMXWQ\D�SDGD�UXDQJ�VHUYHU�WHUGDSDW���UDFN�VHUYHU \DQJ�PHPLOLNL�NDSVLWDV���8��

UDFN WHUVHEXW�PHUXSDNDQ�5-3� GDUL� 3HPHULQWDK�.DEXSDWHQ�%DQGXQJ� 3DGD� UXDQJ�

VHUYHU WHUGDSDW�SHQDPEDKDQ�SHUDQJNDW� \DLWX���EXDK�+9$&� EHUVHUWD� WUD\�SRZHU

XQWXN�MDOXU�NDEHO�SRZHU NDUHQD�NDEHO�GDWD�GHQJDQ�NDEHO�SRZHU KDUXV�GLSLVDKNDQ�

XQWXN�PHQJKLQGDUL� WHUMDGLQ\D� LQWHUIHUHQVL�� 3DGD� UXDQJDQ�8WLOLW\ WHUGDSDW� �� EXDK�

H[KDXVW�IDQ \DQJ�GLSDVDQJ�GL�VXGXW�UXDQJDQ GDQ�MXJD�WHUGDSDW�$76�\DQJ�EHUIXQJVL�

VHEDJDL�SHUSLQGDKDQ�VXPEHU�GD\D�VHFDUD�RWRPDWLV�DSDELOD�OLVWULN�XWDPD�PDWL�
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9�����8VXODQ�3HQJJXQDDQ�*HQHUDWRU

%HUGDVDUNDQ� DQDOLVLV� JDS SDGD� VWDQGDU� $16,�%,&6,� ���� FODVV� )��

JHQHUDWRU VDODK�VDWX�SHUDQJNDW�\DQJ�KDUXV�GLSHQXKL��.RQGLVL�VDDW�LQL�GDWD�FHQWHU

',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� EHOXP� PHPLOLNL� JHQHUDWRU

VHKLQJJD�VDDW�VXPEHU�GD\D�OLVWULN�XWDPD�PDWL�PDND�WLGDN�DGD�EDFNXS GD\D�OLVWULN�

XQWXN�SHUDQJNDW�\DQJ�DGD�SDGD�GDWD�FHQWHU� PHVNLSXQ�SDGD�VDDW�LQL�WHUGDSDW�836�

QDPXQ�836�KDQ\D�GDSDW�PHQDKDQ�GD\D�OLVWULN�NXUDQJ�OHELK����± ���PHQLW�GDQ�WLGDN�

VHPXD�SHUDQJNDW�WHUKXEXQJ�SDGD�836��

3DGD� 5-3� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�� PHPLOLNL�

UHQFDQD� XQWXN� SHQJHPEDQJDQ� GDWD� FHQWHU DQWDUD� ODLQ�� SHQDPEDKDQ� UDN� VHUYHU

PHQMDGL� �� UDN� GDQ� �� UDN� QHWZRUN \DQJ WLDS� UDN� WHUVHEXW�PHPLOLNL�PDNVLPDO� ���

GHYLFH��2OHK�NDUHQD�LWX�SLKDN�',6.20,1)2�KDUXV�PHQJHWDKXL�EHUDSD�GD\D�\DQJ�

GLEXWXKNDQ� XQWXN� SHQJHPEDQJDQ� LQL�� DJDU� WLGDN� WHUMDGL� NHNXUDQJDQ� GD\D� NHWLND�

SHQJHPEDQJDQ� LQL� GLODNXNDQ�� %HULNXW� DGDODK� WDEHO� SHQJJXQDDQ� GD\D� SDGD� GDWD�

FHQWHU ',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�EDQGXQJ�EHUGDVDUNDQ�5-3�

7DEHO�9�� 7RWDO�3HQJJXQDDQ�'D\D�'DWD &HQWHU ',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ

12 'DIWDU�3HUDQJNDW -XPODK�3HUDQJNDW :DWWDJH

� 5DN�1HWZRUN � �����

� 5DN�6HUYHU�� � �����

� 5DN�6HUYHU�� � �����

� 5DN�6HUYHU�� � �����

� 5DN�6HUYHU�� � �����

� 5DN�6HUYHU�� � �����

� 5DN�6HUYHU�� � �����

� 5DN�6HUYHU�� � �����

� +9$& � ������

�� ([KDXVW�)DQ � ��

-XPODK�'D\D�/LVWULN��:DWW� ������

%HUGDVDUNDQ�7DEHO�9�� SDGD�EDJLDQ�UDN�QHWZRUN GDQ�UDN�VHUYHU WHUGDSDW�

SHPHUDWDDQ� SDGD� SHQJJXQDDQ� GD\D� OLVWULNQ\D� GL� VHWLDS� UDN�� 3HPHUDWDDQ� LQL�



ϱϲ

EHUGDVDUNDQ� MXPODK�ZDWW WHUEHVDU�GDUL�SHQJJXQDDQ�GD\D� OLVWULN�SDGD� UDN�QHWZRUN

GDQ�UDN�VHUYHU�H[LVWLQJ GDQ�GLWDPEDK�VDWX�XQLW�SHUDQJNDW�\DQJ�GD\D�OLVWULNQ\D�SDOLQJ�

EHVDU��VDDW�LQL�GLGDSDWNDQ�GD\D�OLVWULN�VHEHVDU������ ZDWW SDGD�VHWLDS�UDNQ\D� 6HODLQ�

LWX�WHUGDSDW�VDWX�XQLW�+9$&�\DQJ�SHQJJXQDDQ GD\D�OLVWULNQ\D�VHEHVDU��������ZDWW�

GDQ� MXJD� WHUGDSDW� �� XQLW� H[KDXVW� IDQ \DQJ� SHQJJXQDDQ� GD\D� OLVWULN� VDWX� XQLWQ\D�

VHEHVDU� ���ZDWW�� 6HKLQJJD� WRWDO� GDUL� SHQJJXQDDQ� GD\D� OLVWULN� XQWXN� PHODNXNDQ�

EDFNXS GD\D� OLVWULN� SDGD� GDWD� FHQWHU� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ�

%DQGXQJ�VHEHVDU������� ZDWW�

6HWHODK�GLGDSDWNDQ�DQJND ������ ZDWW PDND�JHQHUDWRU \DQJ�GLEXWXKNDQ�

XQWXN�GDSDW�PHQFXNXSL� NHEXWXKDQ�GD\D� OLVWULN� VHEDJDL�EDFNXS DGDODK�JHQHUDWRU
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GLEXWXKNDQ�
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GD\D� OLVWULN� SDGD� GDWD� FHQWHU� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�

WHUSHQXKL��3DGD�NDSDVLWDV�3ULPH����N9$����N:K�GDSDW�PHQDPSXQJ�EHEDQ�GD\D�

OLVWULN� \DQJ� GLJXQDNDQ GHQJDQ� PHQJJXQDNDQ� EDKDQ� EDNDU� GLHVHO� \DQJ� PXGDK�

GLGDSDWNDQ� 6HODLQ� LWX�� JHQHUDWRU \DQJ� GLXVXONDQ� GDODP� SHQHOLWLDQ� LQL� KDUXV�

PHPLOLNL�WLQJNDW�NHELVLQJDQ�\DQJ�UHQGDK�DJDU�WLGDN�PHPEXDW�VXDWX�JHWDUDQ�\DQJ�

PHPSHQJDUXKL�NLQHUMD�SDGD�GDWD�FHQWHU�
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-DOXU� HYDNXDVL� LQL� PHUXSDNDQ� XVXODQ� XQWXN� NHDPDQDQ� NHUMD� SDGD� GDWD

FHQWHU�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�DJDU�DSDELOD�WHUMDGL�NHFHODNDDQ�NHUMD�GDSDW�

PHQJXUDQJL� UHVLNR�NRUEDQ� MLZD�� -DOXU� HYDNXDVL� VHVXDL� GHQJDQ�*DPEDU�9�� \DQJ�

PHUXSDNDQ� GHQDK� UXDQJDQ� XVXODQ� SDGD� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ GDQ�

*DPEDU 9�� PHUXSDNDQ�MDOXU�HYDNXDVL�GHQJDQ�GHQDK�UXDQJDQ�NRQGLVL�VDDW�LQL�
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8VXODQ�&ODVV )�

%HUGDVDUNDQ�*DPEDU�9�� \DQJ�PHUXSDNDQ�XVXODQ� MDOXU� HYDNXDVL� SDGD�

GDWD� FHQWHU 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ GHQJDQ� GHQDK� XVXODQ�� WHUGDSDW� ��

PDFDP� XQLW� VHEDJDL� DODW� EDQWX� HYDNXDVL�� \DLWX� $3$5� GDQ� SDOX� GDUXUDW�� $3$5�

EHUIXQJVL� XQWXN� PHPDGDPNDQ� DSL� DSDELOD� WHUMDGL� NHEDNDUDQ�� VHGDQJNDQ� SDOX�

GDUXUDW� EHUIXQJVL� VHEDJDL� SHPHFDK� NDFD� DSDELOD� MDOXU� HYDNXDVL� WHUKDODQJL�� 3DGD�

UDQFDQJDQ�GHQDK�XVXODQ�GDWD�FHQWHU 3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�LQL�WLDS�SLQWX�

GLUDQFDQJ�XQWXN�PHPEXND�SDGD�DUDK�NHOXDU�DJDU�ELVD�GLEXND�SDNVD�GHQJDQ�PXGDK�

DSDELOD�WHUNXQFL�GDUL�GDODP�UXDQJDQ��'DQ�MXJD�WHUGDSDW�NDFD�DQWDUD�UXDQJ�VHUYHU�

GHQJDQ� UXDQJ� SHJDZDL� \DQJ� IXQJVLQ\D� VHODLQ� ELVD�PHPRQLWRU� DNWLYDVL� VHUYHU� GL�
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GLODNXNDQ� SHUEDQGLQJDQ� DQWDUD� NRQGLVL� VDDW� LQL� GHQJDQ� KDVLO� SHUDQFDQJDQ� GDWD�

FHQWHU VWDQGDU�$16,�%,&6,�����FODVV�)���%HULNXW�DGDODK�WDEHO�SHUEDQGLQJDQQ\D��
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9 9
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SHQGLJLQDQ
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*HQHUDWRU

� 0HPLOLNL�UXDQJ�JHQHUDWRU 'LEXWXKNDQ ; 9

� *HQHUDWRU�WHUSLVDK�GDUL�

UXDQJ�GDWD�FHQWHU
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XQWXN����MDP�EHUMDODQ�

GHQJDQ�EHEDQ��\DQJ�
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%HOXP�
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� 3HQJJXQDDQ�5DLVHG

)ORRU
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'DWD�&HQWHU�6XSSRUWLQJ�6SDFHV

� 0HPLOLNL�UXDQJ�VWRUDJH�

GDQ�ORDGLQJ�GRFNV
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� 0HPLOLNL�UXDQJ�
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�����XQWXN�NHEXWXKDQ�GDWD�FHQWHU GDUL�VWDQGDU�$16,�%,&6,�WHUNDLW�VSDFH�SODQQLQJ

SDGD�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ���
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9,���.HVLPSXODQ

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ�� GDSDW� GLWDULN� NHVLPSXODQ�

VHEDJDL�EHULNXW��

�� ,GHQWLILNDVL� 6SDFH� 3ODQQLQJ� NRQGLVL� VDDW� LQL� GDWD� FHQWHU� 3HPHULQWDK�

.DEXSDWHQ�%DQGXQJ �

D� 'DWD� FHQWHU SDGD� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� EHOXP� PHPLOLNL�

UXDQJDQ� SHQGXNXQJ VHSHUWL�� UXDQJ� HQWUDQFH�� UXDQJ ORDGLQJ� GRFNV� 	�

VWRUDJH� GDQ�UXDQJ�JHQHUDWRU XQWXN�UXDQJ�VHUYHU VHVXDL�VWDQGDU�$16,�

%,&6,�����FODVV�)��

E� 'DWD� FHQWHU SDGD� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� EHOXP� PHPLOLNL�

SHUDQJNDW�SHQGXNXQJ�XQWXN� UXDQJ� VHUYHU�\DQJ� VHVXDL� GHQJDQ� VWDQGDU�

$16,�%,&6,�����

F� .XUDQJ�PDNVLPDOQ\D� NHDPDQDQ� SDGD� HYDNXDVL� XQWXN� EDQJXQDQ� GDWD

FHQWHU GL�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

�� 8VXODQ� GHVDLQ� GDWD� FHQWHU 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� GHQJDQ�

PHQJJXQDNDQ�VWDQGDU�$16,�%,&6,�����FODVV )�DGDODK�VHEDJDL�EHULNXW��

D� 3HQJHPEDQJDQ�EDQJXQDQ�GDWD�FHQWHU \DQJ�VHVXDL�GHQJDQ�FODVV�)���\DLWX��

PHQDPEDKNDQ���UXDQJDQ�XQWXN�SHQGXNXQJ�UXDQJ�VHUYHU VHSHUWL��UXDQJ�

ORDGLQJ� GRFNV� 	� VWRUDJH \DQJ� WHUEHQWXN� GDUL� SHQDPEDKDQ� VHNDW� GDQ�

PHPSHUOHEDU�VHSDQMDQJ������P��3HQDPEDKDQ�EDQJXQDQ�\DQJ�GLEDQJXQ�

EHUGHNDWDQ� GHQJDQ� UXDQJ� XWLOLW\ VHEDJDL� UXDQJ� JHQHUDWRU�� 6HODLQ� LWX��

SDGD�UXDQJ�SHJDZDL�GLEXDW�VHNDW�XQWXN�UXDQJ�HQWUDQFH

E� 3HQJDWXUDQ�WDWD�OHWDN�SHUDQJNDW�XQWXN�GDWD�FHQWHU GDQ�MXJD�SHQDPEDKDQ�

EHEHUDSD� SHUDQJNDW� \DQJ� EHOXP� WHUSHQXKL� VWDQGDU� $16,�%,&6,� ����

FODVV�)��

F� 3HUOXQ\D� NHDPDQDQ� VHSHUWL� MDOXU� HYDNXDVL� XQWXN� PHQJDQWLVLSDVL�

WHUMDGLQ\D�NHFHODNDDQ�NHUMD�SDGD�SDGD�FHQWHU GL�3HPHULQWDK�.DEXSDWHQ�

%DQGXQJ�
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$GDSXQ�VDUDQ�\DQJ�GDSDW�GLEHULNDQ�GDUL�XVXODQ�SHUDQFDQJDQ�GDWD�FHQWHU

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�VHEDJDL�EHULNXW��

�� 3HUOXQ\D�SHQJRSWLPDODQ�SHQHPSDWDQ�SHUDQJNDW�SDGD�UDN�VHUYHU��DJDU�WLGDN�

DGDQ\D�UDN�\DQJ�NRVRQJ�DWDX�WLGDN�WHUSDNDL�

�� 3HQHOLWLDQ� LQL� GDSDW� GLODQMXWNDQ� NH� WDKDSDQ� LPSOHPHQW�� RSHUDWH�� GDQ�

RSWLPD]H SDGD� 33',22� GHQJQDQ� REMHN� SHQHOLWLDQ� GHVDLQ� GDWD� FHQWHU

',6.20,1)2�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ

�� 'LVDUDQNDQ� SHQHOLWLDQ� VHODQMXWQ\D� PHQJDUDK� NHSDGD� (OHFWULFDO� 6\VWHPV�

XQWXN�GDSDW�PHQJHOROD�SHUDQJNDW�\DQJ�PHQJDODPL�SHUWXPEXKDQ�SDGD�GDWD�

FHQWHU�
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$16,�%,&6,� ����� �������� $16,�%,&6,� ��������� 'DWD� &HQWHU� 'HVLJQ� DQG�
,PSOHPHQWDWLRQ�%HVW�3UDFWLFHV� 86$��%,&6,�

$UUHJRFHV����������'DWD�&HQWHU�)XQGDPHQWDOV� ,QGLDQDSROLV��&LVFR�3UHVV�

%RE�&DPHULQR����������$16,�%,&6,����������

%XOORFN��0��	���������$JXVWXV������'DWD�&HQWHU�'HILQLWLRQ�DQG�6ROXWLRQV�

&LVFR�6\VWHPV��,QF����������'HVLJQLQJ�&LVFR�1HWZRUN�6HUYLFH�$UFKLWHFWXUHV� 6DQ�
-RVH��&DOLIRUQLD��8QLWHG�6WDWH�RI�$PHULFD��&LVFR�6\VWHPV��,QF�

',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�� �������� 3HQHWDQSDQ� 5HQFDQD�
6WUDWHJLV� ',6.20,1)2� 3HPHULQWDK� .DEXSDWHQ� %DQGXQJ� .DEXSDWHQ�
%DQGXQJ�� .HSDOD� %DGDQ� 3HUSXVWDNDDQ�� $UVLS�� GDQ3HQJHPEDQJDQ� 6LVWHP�
,QIRUPDVL�3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�

*HQJ��+����������'DWD�&HQWHU�+DQGERRN� -RKQ�:LOH\�	�6RQV�

*ROGPDQ�� -�� (��� 	� 5DZOHV�� 3�� 7�� �������� $SSOLHG� 'DWD� &RPPXQLFDWLRQV�� $�
EXVLQHVV2ULHQWHG�$SSURDFK�

1HWZRUN� 'LUHFWLRQ�� �������� 1HWZRUN� /LIH� &\FOH�� 'LDPELO� NHPEDOL� GDUL�
KWWSV���QHWZRUNGLUHFWLRQ�QHW�1HWZRUN�/LIHF\FOH

3DUVOH\��7����������'&0�(QJLQHHULQJ�0DQDJHU�,QWHO�,7�

3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�� �������� 'LDPELO� NHPEDOL� GDUL�
KWWS���ZZZ�EDQGXQJNDE�JR�LG�DUVLS�SHWD�GDQ�WRSRJUDIL

3HPHULQWDK� .DEXSDWHQ� %DQGXQJ�� �������� 'LDPELO� NHPEDOL� GDUL�
KWWS���ZZZ�EDQGXQJNDE�JR�LG�DUVLS�YLVL�PLVL

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ�� ��������3URILOH�'LQDV�.RPXQLNDVL�� ,QIRUPDWLND�
GDQ�6WDWLVWLN��'LDPELO�NHPEDOL�GDUL�3URILOH�'LQDV�.RPXQLNDVL��,QIRUPDWLND�
GDQ� 6WDWLVWLN�� 'LDPELO NHPEDOL� GDUL�
KWWS���ZZZ�EDQGXQJNDE�JR�LG�FDWHJRU\�GLQDV�NRPXQLNDVL�LQIRUPDWLND�
GDQ�VWDWLVWLN�

3HPHULQWDK�.DEXSDWHQ�%DQGXQJ���W�WKQ����3HWD�GDQ�7RSRJUDIL��'LDPELO�NHPEDOL�GDUL�
KWWS���ZZZ�EDQGXQJNDE�JR�LG�DUVLS�SHWD�GDQ�WRSRJUDIL

35� 3RZHU�� �������� 3532:(5�� 'LDPELO� NHPEDOL� GDUL�
KWWSV���ZZZ�SUSRZHU�FRP�DX�SURGXFWV�SU���S�VDH�XVHG�HTXLSPHQW�

5HQVWUD�',6.20,1)2�����������5HQVWUD�',6.20,1)2�

6WDQ�%DVVHW����������$16,�%,&6,����������'DWD�&HQWHU�'HVLJQ�DQG�,PSOHPHQWLQJ�
%HVW�3UDFWLFHV��%,&6,�6RXWK�3DVLILF������$QQXDO�&RQIHUHQFH�DQG�([KLELWLRQ
�KDO����������6\GQH\��%,&6,�
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:DUGLDQD��:����������3HUNHPEDQJDQ�7HNQRORJL�,QIRUPDVL�GL�,QGRQHVLD�

<H��+���	�=LKDQJ�6RQJ����������'HVLJQ�RI�*UHHQ�'DWD�&HQWHU�'HSOR\PHQW�0RGHO�
%DVHG�RQ�&ORXG�&RPSXWLQJ�DQG��&RPSXWHU�DQG�$SSOLFDWLRQV�

<XOLDQWL��'��(���	�1DQGD��+��%����������%HVW�3UDFWLFH�3HUDQFDQJDQ�)DVLOLWDV�'DWD�
&HQWHU�
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