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6LVWHP�LQL GLUDQFDQJ�XQWXN PHQJHWDKXL�QLODL VXKX��QLODL�NHOHPEDEDQ�WDQDK�

GDQ� WLQJJL DLU� GL EDN� SHQDPSXQJDQ� VHUWD� PHQJDWXU NHOHPEDEDQ� WDQDK� VHFDUD�

RWRPDWLV�GHQJDQ�PHPEHULNDQ�DLU�VHVXDL�NHEXWXKDQ�PHGLD�WHUQDN�

��� $/$7�'$1�%$+$1

'DODP�SHQHOLWLDQ LQL� SHQXOLV�PHPEXDW�SHUDQFDQJDQ�DODW�\DQJ�GLJXQDNDQ�

XQWXN� PHPDQWDX� OLQJNXQJDQ� PHGLD� EXGLGD\D� FDFLQJ� WDQDK� PHODOXL� WHNQRORJL

LQWHUQHW�RI�WKLQJV��$ODW�LQL�PDPSX�PHPDQWDX VXKX OLQJNXQJDQ��NHOHPEDEDQ�WDQDK�

VHUWD�NHWLQJJLDQ�DLU�SDGD�SHQDPSXQJDQ�VHEDJDL�SHQ\LUDP�DLU�NH�PHGLD�EXGLGD\D�

FDFLQJ�WDQDK \DQJ�GLPDQD�GDSDW�GLSDQWDX�VHFDUD MDUDN�MDXK�PHODOXL DSOLNDVL�DQGURLG�

'DIWDU�DODW�GDQ�EDKDQ�\DQJ�GLJXQDNDQ�GDODP�PHPEXDW�VLVWHP�WHUVHEXW��GDSDW�GLOLKDW�

SDGD�WDEHO�����

7DEHO���� 'DIWDU�$ODW�GDQ�%DKDQ

1R $ODW�GDQ�%DKDQ -XPODK

� /DSWRS �

� 6PDUWSKRQH �

� 1RGH0&8�(63���� �

� 6HQVRU�'DOODV�'6��%�� �

� 6HQVRU�6RLO�0RLVWXUH �

� 6HQVRU�8OWUDVRQLN�+&�65�� �

� :DWHU�3XPS 0LQL �

� 5HOD\ �

� 7HUPRPHWHU�'LJLWDO �

�� 6RLO�0RLVWXUH 0HWHU �

�� 0HWHUDQ �

�� $UGXLQR�,'( �

�� 0,7�$SS�,QYHQWRU �

�� :LUHVKDUN �

�� *RRJOH�)LUHEDVH �
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����� /DSWRS

6HODLQ� XQWXN� SHQJRODKDQ� GDWD�� ODSWRS� MXJD� GLJXQDNDQ� XQWXN�

PHQJHPEDQJNDQ DSOLNDVL� DQGURLG� GDQ� PHPSURJUDP� SHUDQJNDW� \DQJ� DNDQ�

GLJXQDNDQ�VHUWD�VHEDJDL SHUDQWDUD GDODP�SHQJDPELODQ�KDVLO�GDWD��

����� 6PDUWSKRQH

'DODP SHQHOLWLDQ� LQL�� VPDUWSKRQH GLJXQDNDQ� XQWXN� PHPDQWDX� NRQGLVL�

PHGLD�WHUQDN�SDGD�EXGLGD\D�FDFLQJ�WDQDK \DQJ�VXGDK�GL�SDVDQJ DSOLNDVL�DQGURLG��

\DQJ�WHODK�GLUDQFDQJ PHODOXL�0,7�$SS�,QYHQWRU��

����� 1RGH0&8�(63����

'DODP SHQHOLWLDQ� LQL�� PLNURNRQWUROHU� 1RGH0&8� (63����� GLJXQDNDQ�

VHEDJDL� SHQJRODK� NRPSRQHQ� \DQJ� WHUVDPEXQJ� NH� 1RGH0&8� GDQ� MXJD� VHEDJDL�

SHQJLULP�GDWD�VHQVRU�NH�JRRJOH�ILUHEDVH PHODOXL NRPXQLNDVL�:L)L�

����� 6HQVRU�'DOODV�'6��%��

6HEDJDL� SHQGHWHNVL� VXKX� SDGD� PHGLD� EXGLGD\D� FDFLQJ� WDQDK�� 1LODL� VXKX�

WHUVHEXW�GDSDW�GLSDQWDX�PHODOXL�DSOLNDVL�DQGURLG�

����� 6HQVRU�6RLO�0RLVWXUH

%HUIXQJVL�XQWXN�PHQGHWHNVL�NHOHPEDEDQ�WDQDK�SDGD�PHGLD�EXGLGD\D�FDFLQJ�

WDQDK��1LODL�NHOHPEDEDQ�WDQDK�WHUVHEXW�GDSDW�GLSDQWDX�PHODOXL�DSOLNDVL�DQGURLG�

����� 6HQVRU�8OWUDVRQLN�+&�65��

6HEDJDL SHQJXNXU WLQJJL DLU DWDX� NHWHUVHGLDDQ� DLU� SDGD SHQDPSXQJDQ�

7LQJJL�DLU�WHUVHEXW�GDSDW�GLPRQLWRULQJ�PHQJJXQDNDQ DSOLNDVL�DQGURLG�

����� :DWHU�3XPS�0LQL

'DODP SHQHOLWLDQ�LQL��ZDWHU�SXPS�PLQL EHUIXQJVL VHEDJDL�SHPRPSD�DLU�GDUL�

SHQDPSXQJDQ�NH�PHGLD�EXGLGD\D�FDFLQJ�WDQDK�
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����� 5HOD\

3DGD�SHQHOLWLDQ�LQL��UHOD\�GLJXQDNDQ�VHEDJDL�SHPXWXV�GDQ�SHQJKXEXQJ�DUXV�

OLVWULN�\DQJ�WHUKXEXQJ�GHQJDQ�NRPSRQHQ�ZDWHU�SXPS�PLQL�

����� 7HUPRPHWHU�'LJLWDO

'DODP� SHQHOLWLDQ� LQL�� DODW� XNXU� WHUPRPHWHU� GLJLWDO� EHUIXQJVL� VHEDJDL�

SHPEDQGLQJ� QLODL� DODW� XNXU� VXKX� GHQJDQ� QLODL� VHQVRU� GDOODV� '6��%���� GHQJDQ�

WXMXDQ�XQWXN�PHQFDUL�QLODL� DNXUDVL�GDQ� HUURU \DQJ�GLGDSDWNDQ�GDUL� VHQVRU�GDOODV�

'6��%����

������ 6RLO�0RLVWXUH 0HWHU

'DODP� SHQHOLWLDQ� LQL�� VRLO�PRLVWXUH�PHWHU� EHUIXQJVL� VHEDJDL� SHPEDQGLQJ�

QLODL�DODW�XNXU�NHOHPEDEDQ�WDQDK�GHQJDQ�QLODL�VHQVRU�VRLO�PRLVWXUH��GHQJDQ�WXMXDQ�

XQWXN�PHQFDUL�QLODL�DNXUDVL�GDQ�HUURU \DQJ�GLGDSDWNDQ�GDUL�VHQVRU�VRLO�PRLVWXUH�

������ 0HWHUDQ

'DODP�SHQHOLWLDQ�LQL��DODW�XNXU�PHWHUDQ�EHUIXQJVL�VHEDJDL�SHPEDQGLQJ�MDUDN�

DQWDUD�DODW�XNXU�PHWHUDQ�GHQJDQ�VHQVRU�XOWUDVRQLN�+&�65����GHQJDQ�WXMXDQ�XQWXN�

PHQFDUL�QLODL�DNXUDVL�GDQ�HUURU \DQJ�GLGDSDWNDQ�GDUL�VHQVRU�XOWUDVRQLN�+&�65���

������ $UGXLQR�,'(

$UGXLQR�,'(�GLJXQDNDQ�GDODP�GHVDLQ�VLVWHP�XQWXN�PHQXOLV�NRGH�\DQJ�DNDQ�

GLJXQDNDQ�PLNURNRQWUROHU�1RGH0&8�(63�����

������ 0,7�$SS�,QYHQWRU

6HEDJDL DSOLNDVL�DQGURLG�XQWXN PHPDQWDX QLODL�VXKX��NHOHPEDEDQ�WDQDK��GDQ�

NHWLQJJLDQ�DLU�SDGD�SHQDPSXQJDQ�

������ :LUHVKDUN

'DODP SHQHOLWLDQ�LQL��ZLUHVKDUN�EHUIXQJVL XQWXN�PHOLKDW�KDVLO�NXDOLWDV�4R6�

�4XDOLW\�RI�6HUYLFH��GDUL�MDULQJDQ�LQWHUQHW�\DQJ�GLJXQDNDQ�
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������ *RRJOH�)LUHEDVH

6HEDJDL SHQ\LPSDQDQ GDWD�\DQJ�WHODK�GLNULPNDQ GDUL�DODW�VHFDUD�UHDOWLPH

PHODOXL�MDULQJDQ�LQWHUQHW��\DQJ�QDQWLQ\D�GDWD�DNDQ�GLWHUXVNDQ�NH�DSOLNDVL�DQGURLG�

��� $/85�3(1(/,7,$1

'DODP SHQHOLWLDQ� LQL�� DGD� EHEHUDSD� WDKDSDQ� \DQJ� GLODNXNDQ� GDODP�

SHPEXDWDQ� VLVWHP� SHPDQWDXDQ� OLQJNXQJDQ� PHGLD� EXGLGD\D� FDFLQJ� WDQDK�

PHQJJXQDNDQ� LQWHUQHW�RI� WKLQJV��3URVHV� WDKDSDQ�SHQHOLWLDQ� LQL�GDSDW�GLOLKDW�SDGD�

JDPEDU�����

0XODL

6WXGL�OLWHUDWXU

3HUDQFDQJDQ�
SHUDQJNDW�NHUDV

3HUDQFDQJDQ�
SHUDQJNDW�OXQDN

3HQJXMLDQ�DODW�
EHUKDVLO"

3HPEXDWDQ�KDVLO�
GDWD

.HVLPSXODQ

$QDOLVLV

6HOHVDL

7LGDN

<D

*DPEDU���� )ORZFKDUW�DOXU�SHQHOLWLDQ

3DGD� JDPEDU ���� ODQJNDK SHUWDPD� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHQFDUL�

PDWHUL�SXEOLNDVL�WHQWDQJ�GHVDLQ�VHEHOXPQ\D��6WXGL�OLWHUDWXU�GLODNXNDQ�GHQJDQ�FDUD�

PHPEDFD�MXUQDO��EXNX�GDQ�DUWLNHO�GL�ZHE�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHQ\XVXQDQ�



��

VNULSVL�� .HPXGLDQ� KDUXV� PHUHQFDQDNDQ� GHQJDQ� PHQJXPSXONDQ� DODW� GDQ� EDKDQ

\DQJ�GLSHUOXNDQ PLVDOQ\D�PLNURNRQWUROHU�1RGH0&8�(63�����VHEDJDL�SHQJRODK�

LQIRUPDVL��VHQVRU�'DOODV�'6��%���XQWXN�PHOLKDW�QLODL�VXKX��VHQVRU�VRLO�PRLVWXUH

XQWXN�PHOLKDW�QLODL�NHOHPEDEDQ�WDQDK��VHQVRU�XOWUDVRQLN +&�65���XQWXN�PHPEDFD�

NHWLQJJLDQ�DLU�GL�WHPSDW�SHQ\LPSDQDQ��UHOD\��GDQ�SRPSD�PLQL�XQWXN�PHQJDOLUNDQ�

DLU�GDUL�SHQDPSXQJDQ�NH�PHGLD�WHUQDN�GHQJDQ�PHQJLULPNDQ�LQIRUPDVL�QLODL�VHQVRU�

NH�DSOLNDVL�DQGURLG�PHQJJXQDNDQ�NRPXQLNDVL�:L)L��'HVDLQ�SHUDQJNDW�OXQDN�DGDODK�

ODQJNDK� EHULNXWQ\D�� 3DGD� ODQJNDK� LQL�� PLNURNRQWUROHU� 1RGH0&8� (63�����

GLJXQDNDQ�XQWXN�PHPEXDW�DWDX�PHQJNRQILJXUDVL�SURJUDP�GDODP�DSOLNDVL�$UGXLQR�

,'(��0,7�$SS�,QYHQWRU�XQWXN�PHPEXDW�DSOLNDVL�DQGURLG��GDQ�SHPEXDWDQ�GDWDEDVH�

ILUHEDVH� /DQJNDK� VHODQMXWQ\D� DGDODK� PHODNXNDQ� SHQJXMLDQ� VLVWHP� \DQJ� WHODK�

GLUDQFDQJ�� DSDNDK� VLVWHP� WHUVHEXW� EHUIXQJVL� VHEDJDLPDQD�PHVWLQ\D� GDQ� EHUKDVLO�

DWDX� WLGDN�� 6HODQMXWQ\D� \DQJ� SHUOX� GLODNXNDQ� DGDODK�PHQJDPELO� KDVLO� GDWD� \DQJ�

GLGDSDWNDQ�GDUL�KDVLO�SHQJXMLDQ��/DQJNDK�VHODQMXWQ\D�DGDODK�PHQJDQDOLVD�GDWD�GDWD�

\DQJ� WHODK� GLNXPSXONDQ� GDUL� VLVWHP� \DQJ� GLEXDW�� GDQ� ODQJNDK� WHUDNKLU� DGDODK�

PHQDULN�NHVLPSXODQ�GDQ�PHPEHULNDQ UHNRPHQGDVL�EDJDLPDQD�SHUEDLNDQQ\D�WHUNDLW�

GHQJDQ�VNULSVL�LQL�SDGD�SHQJHPEDQJDQ�VHODQMXWQ\D�

��� 3(5$1&$1*$1�$/$7

.RPXQLNDVL� GDWD� GLODNXNDQ� PHODOXL� MDULQJDQ� :L)L� \DQJ� WHUKXEXQJ� MXJD�

GHQJDQ� PLNURNRQWUROHU� 1RGH0&8� (63������ 6HQVRU� \DQJ� GLJXQDNDQ� PHOLSXWL�

VHQVRU�'DOODV�'6��%���VHEDJDL�SHQJXNXU�QLODL�VXKX��VHQVRU�VRLO�PRLVWXUH VHEDJDL�

SHQJXNXU�NHOHPEDEDQ�WDQDK�GDODP�PHGLD�WHUQDN�FDFLQJ�WDQDK��GDQ�VHQVRU�XOWUDVRQLN�

+&�65���XQWXN�PHQJXNXU�WLQJNDW�WHUVHGLDQ\D�DLU�GDODP�SHQDPSXQJDQ��+DVLO�QLODL�

VHQVRU� LQL� DNDQ� GLNLULPNDQ� SDGD� DSOLNDVL� DQGURLG� \DQJ� GLEXDW� ROHK� SHQXOLV�

PHQJJXQDNDQ�0,7�$SS�,QYHQWRU��GHQJDQ�PHQJJXQDNDQ�GDWDEDVH�)LUHEDVH��6LVWHP�

\DQJ�GLUDQFDQJ�ROHK�SHQXOLV�GDSDW�PHPRQLWRULQJ�GDQ�PHQJDWXU�NHOHPEDEDQ�WDQDK�

VHFDUD�RWRPDWLV�GHQJDQ�PHPEHULNDQ�DLU�VHVXDL�GHQJDQ�QLODL�NHOHPEDEDQ�\DQJ�WHODK�

GLWHQWXNDQ�VHEHOXPQ\D�

D� )ORZFKDUW DOXU�SHUDQJNDW�PLNURNRQWUROHU
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0XODL

6HQVRU�'DOODV�'6��%���PHPEDFD�QLODL�VXKX
6HQVRU�VRLO�PRLVWXUH�PHPEDFD�QLODL�NHOHPEDEDQ�WDQDK
6HQVRU�8OWUDVRQLN�+&�65���PHPEDFD�QLODL�NHWLQJJLDQ�DLU

,QLVLDOLVDVL�
PLNURNRQWUROHU��
VHQVRU�GDQ�UHOD\

$SDNDK�
NHOHPEDEDQ�WDQDK�

�����"

5HOD\�21�
PHQJDNWLINDQ�ZDWHU�SXPS

6HOHVDL

7LGDN

<D

0HQJLULP�GDWD�VHQVRU�NH�
ILUHEDVH

*DPEDU���� )ORZFKDUW DOXU�SHUDQJNDW�PLNURNRQWUROHU

*DPEDU� ���� PHUXSDNDQ� IORZFKDUW DOXU� SHUDQJNDW� PLNURNRQWUROHU�� \DQJ�

GLPXODL� GDUL� PLNURNRQWUROHU� PHQMDODQNDQ� WXJDVQ\D� VHVXDL� SURJUDP� \DQJ�

GLPDVXNNDQ�XQWXN�PHQJLQLVLDOLVDVL�YDULDEHO��VHQVRU��GDQ�UHOD\��3URVHV�VHODQMXWQ\D�

\DLWX� VHQVRU� 'DOODV� '6��%��� DNDQ� PHPEDFD� QLODL� VXKX�� VHQVRU� VRLO� PRLVWXUH�

PHPEDFD�QLODL�NHOHPEDEDQ�WDQDK��GDQ�VHQVRU�XOWUDVRQLN�+&�65���XQWXN�PHPEDFD�

NHWLQJJLDQ� DLU� DWDX� WHUVHGLDQ\D� DLU� GDODP� SHQDPSXQJDQ�� 1RGH0&8� (63�����

PHQJJXQDNDQ�NRPXQLNDVL�:L)L�XQWXN�PHQJLULPNDQ�KDVLO�GDWD�VHQVRU�NH�)LUHEDVH�

VHWHODK�VHPXD�GDWDQ\D�GLEDFD��$SOLNDVL�DQGURLG�\DQJ�GLNHPEDQJNDQ�PHQJJXQDNDQ�

ZHEVLWH�0,7�$SS�,QYHQWRU�DNDQ�PHQHULPD�GDWD�VHQVRU�GDUL�)LUHEDVH��6HODQMXWQ\D�

UHOD\�DNDQ�PHQJDNWLINDQ�SRPSD�DLU�XQWXN�PHQJDOLUNDQ�DLU�SDGD�SHQDPSXQJDQ�NH�

PHGLD�WHUQDN�FDFLQJ�WDQDK�DSDELOD�NHOHPEDEDQ�WDQDK�\DQJ�WHUGHWHNVL�NXUDQJ�GDUL�
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�����$SDELOD�NHOHPEDEDQ�WDQDK�WLGDN�NXUDQJ�GDUL�����PDND�VHQVRU�DNDQ�NHPEDOL�

PHPEDFD�QLODL�NHOHPEDEDQ�WDQDK�

E� )ORZFKDUW DOXU�SHUDQJNDW�OXQDN��VRIWZDUH�

0XODL

0HQHULPD�GDWD�VHQVRU�GDOODV�'6��%���GDUL�ILUHEDVH
0HQHULPD�GDWD�VHQVRU�VRLO�PRLVWXUH GDUL�ILUHEDVH
0HQHULPD�GDWD�VHQVRU�XOWUDVRQLN�+&�65���GDUL�ILUHEDVH

$SDNDK�VXKX�OLQJNXQJDQ��ࡈ��&�DWDX�!ࡈ��&�"
$SDNDK�NHOHPEDEDQ�WDQDK������DWDX�!����"�

$SDNDK�NHWLQJJLDQ�DLU�SDGD�SHQDPSXQJDQ���FP�"��

0HPEHULNDQ�QRWLILNDVL

6HOHVDL

7LGDN

<D

,QLVLDOLVDVL
VLVWHP

*DPEDU���� )ORZFKDUW DOXU�SHUDQJNDW�OXQDN��VRIWZDUH�

3DGD�*DPEDU�����WDKDSDQ�\DQJ SHUWDPD GLDZDOL�GHQJDQ�LQLVLDOLVDVL�VLVWHP�

XQWXN�PHPEHULNDQ�NRQGLVL�QLODL�DZDO�SDGD�VDDW�PHPEXND�DSOLNDVL�DQGURLG��6HODLQ�

LWX��GDWD GDUL�VHQVRU�GDOODV '6��%��� VHQVRU�VRLO�PRLVWXUH��GDQ�VHQVRU�XOWUDVRQLN�

+&�65���GLSHUROHK�GDUL�GDWDEDVH�)LUHEDVH�� -LND� VXKX� WXUXQ�GL�EDZDK����&�DWDX�

QDLN�PHOHELKL ���&��DSOLNDVL�DQGURLG�DNDQ�PHQJLULPNDQ�QRWLILNDVL� MLND�WLGDN DNDQ�

PHQJDPELO�GDWD�VHQVRU�GDOODV�'6��%���GDUL�ILUHEDVH��'DODP�KDO�NHOHPEDEDQ�WDQDK��



��

DSOLNDVL� DQGURLG� DNDQ� PHPEHUL� WDKX� SHQJJXQD� MLND� WLQJNDW� NHOHPEDEDQ� WDQDK

GLEDZDK�����DWDX�OHELK�WLQJJL GDUL����� MLND�WLGDN DNDQ�PHPSHUROHK�GDWD VHQVRU�

NHOHPEDEDQ� WDQDK� GDUL� ILUHEDVH��/DQJNDK� WHUDNKLU� DGDODK�PHQGDSDWNDQ�GDWD�GDUL�

VHQVRU�XOWUDVRQLN�+&�65���GDUL�ILUHEDVH��-LND�NHWLQJJLDQ�DLU�GL�SHUVHGLDDQ�GLEDZDK�

�FP�DWDX�DLU�KDPSLU�KDELV�PDND�DSOLNDVL�DQGURLG�DNDQ�PHQJLULPNDQ�QRWLILNDVL��MLND�

WLGDN�PDND�DNDQ�NHPEDOL�PHQGDSDWNDQ�LQIRUPDVL�VHQVRU�XOWUDVRQLN�+&�65���GDUL�

ILUHEDVH�

����� 3HUDQFDQJDQ�3HUDQJNDW�.HUDV

3DGD� EDJLDQ� SHUDQFDQJDQ� SHUDQJNDW� NHUDV�PHPEDKDV�PHQJHQDL� VNHPDWLN�

SHUDQJNDW� NHUDV�� EORN� GLDJUDP� VLVWHP� SHUDQJNDW� NHUDV� GDQ� ZLULQJ� UDQJNDLDQ�

SHUDQJNDW�NHUDV�

������� 6NHPDWLN�3HUDQJNDW�.HUDV

%DJLDQ�LQL�PHQFDNXS�GHVDLQ�VNHPDWLN�EHUEDVLV�LQWHUQHW�RI�WKLQJV��,27��GDUL�

VLVWHP�SHPDQWDXDQ�NXDOLWDV�OLQJNXQJDQ�XQWXN�PHGLD�WHUQDN�GDODP�SURGXNVL�FDFLQJ�

WDQDK��6NHPDWLN�SHUDQJNDW�NHUDV�GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 6NHPDWLN�SHUDQJNDW�NHUDV

-DOXU�SLQ�\DQJ�GLJXQDNDQ�ROHK�SHQXOLV�XQWXN�PHPEXDW�VLVWHP�SHPDQWDXDQ�

NXDOLWDV�OLQJNXQJDQ�PHGLD�WHUQDN�EHUEDVLV�LQWHUQHW�RI�WKLQJV��,27��XQWXN�SHWHUQDNDQ�



��

FDFLQJ�WDQDK�GLWXQMXNNDQ�SDGD�*DPEDU������6NHPD�SLQ�*1'�GDUL�'6��%���VHQVRU�

'DOODV�WHUKXEXQJ�NH�(63�����SLQ�*1'�1RGH0&8��SLQ�GDWD�WHUSDVDQJ�NH�SLQ�'���

GDQ� SLQ� 9FF� WHUKXEXQJ� NH� SLQ� FDWX� GD\D� 1RGH0&8� (63����� �9�� 3LQ� 9FF�

WHUKXEXQJ�NH�FDWX�GD\D�1RGH0&8�(63���� �9��SLQ�*1'�NH�*1'��GDQ�SLQ�$��

GDUL�VHQVRU�NHOHPEDEDQ�WDQDK�NH�SLQ�$���3LQ�*1'�GDUL�VHQVRU�XOWUDVRQLN�+&�65���

KDUXV�GLKXEXQJNDQ�NH�*1'��SLQ�(FKR�KDUXV�WHUKXEXQJ�NH�'���SLQ�7ULJJHU�KDUXV�

GLSDVDQJ� NH�'��� GDQ� SLQ�9FF� KDUXV� WHUKXEXQJ� NH� SLQ� FDWX� GD\D� �9�1RGH0&8�

(63�����PLNURNRQWUROHU� 3DGD�UHOD\� SLQ�'��(63�����PLNURNRQWUROHU�1RGH0&8�

WHUKXEXQJ�NH�SLQ�,1�� SLQ�FDWX�GD\D�1RGH0&8��(63������9 WHUKXEXQJ�NH�SLQ�

9FF��SLQ�*1'�WHUKXEXQJ�NH�*1'��GDQ�&20�UHOD\�WHUKXEXQJ�NH�SLQ�FDWX�GD\D��9�

1RGH0&8�(63����� 3DGD�SRPSD�DLU�PLQL� SLQ�QHJDWLI�GLKXEXQJNDQ�NH�SLQ�*1'�

UHOD\�GDQ�SLQ�SRVLWLI�DNDQ�PHQXMX�NH�SLQ�12�UHOD\�

������� %ORN�'LDJUDP�6LVWHP�3HUDQJNDW�.HUDV

3HUDQFDQJDQ� VLVWHP� SHPDQWDXDQ� NXDOLWDV� OLQJNXQJDQ� EHUEDVLV� LQWHUQHW� RI�

WKLQJV� �,27�� XQWXN�PHGLD� WHUQDN� GDODP� EXGLGD\D� FDFLQJ� WDQDK� WHUFDNXS� GDODP�

EDJLDQ�LQL��%ORN�GLDJUDP�VLVWHP�SHUDQJNDW�NHUDV�GDSDW�GLOLKDW�SDGD�JDPEDU�����

6HQVRU�'DOODV�
'6��%��

6HQVRU�6RLO�
0RLVWXUH

6HQVRU�8OWUDVRQLN�
+&�65��

1RGH0&8�
(63����

)LUHEDVH $SOLNDVL�$QGURLG

5HOD\ :DWHUSXPS�PLQL

,QSXW 3URVHV 2XWSXW

*DPEDU���� %ORN�GLDJUDP�VLVWHP�SHUDQJNDW�NHUDV

3DGD�JDPEDU�����VHQVRU�GDOODV�'6��%����VHQVRU�VRLO�PRLVWXUH��GDQ�VHQVRU�

XOWUDVRQLN�+&�65�� DGDODK� VHQVRU� \DQJ�GLJXQDNDQ� GDODP�EORN� GLDJUDP��6HQVRU

GDOODV '6��%��� XQWXN� PHQJXNXU� VXKX�� VHQVRU� XOWUDVRQLN� +&�65��� XQWXN�

PHQJXNXU� NDGDU� DLU� WDQDK�� GDQ� VHQVRU� XOWUDVRQLN� +&�65�� XQWXN PHQJXNXU�

NHWLQJJLDQ� DLU� DWDX� NHWHUVHGLDDQ� DLU� SHQDPSXQJDQ�� 3HPEDFDDQ� GDWD� VHQVRU� DNDQ�

GLRODK� ROHK� PLNURNRQWUROHU� 1RGH0&8� (63����� GDQ� PHQJLULPNDQ� KDVLO�



��

SHPEDFDDQ� VHQVRU� NH� SODWIRUP� ILUHEDVH� PHQJJXQDNDQ� NRPXQLNDVL� :L)L�� 1LODL�

SHPEDFDDQ�VHQVRU�MXJD�GDSDW�GLSDQWDX�PHODOXL�DSOLNDVL�DQGURLG��$SDELOD�SDGD�QLODL�

NHOHPEDEDQ� WDQDK� GLEDZDK� QLODL� VWDQGDU� PDND� UHOD\� DNDQ�PHQJKLGXSNDQ� ZDWHU�

SXPS�PLQL XQWXN�PHQJDOLUNDQ�DLU�SDGD�SHQDPSXQJDQ�NH�PHGLD�EXGLGD\D FDFLQJ�

WDQDK�

������� :LULQJ�5DQJNDLDQ�3HUDQJNDW�.HUDV

3HPEXDWDQ�GHVDLQ SHUDQJNDW�NHUDV�GLODNXNDQ EHUGDVDUNDQ�NRPSRQHQ \DQJ�

WHODK GLWHQWXNDQ� 5DQJNDLDQ�SHUDQJNDW�NHUDV�GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� :LULQJ�UDQJNDLDQ�SHUDQJNDW�NHUDV

7DEHO���� -DOXU SLQ�VHQVRU�GDOODV�'6��%���GHQJDQ�1RGH0&8�(63����

3LQ�6HQVRU�'DOODV�'6��%�� 3LQ�1RGH0&8�(63����

9FF 98��&DWX�GD\D��9�

*1' *1'

'DWD '�

7DEHO���� -DOXU SLQ�VHQVRU�VRLO�PRLVWXUH GHQJDQ�1RGH0&8�(63����

3LQ�6HQVRU�6RLO�0RLVWXUH 3LQ�1RGH0&8�(63����

$� $�

9FF 98��&DWX�GD\D��9�

*1' *1'



��

7DEHO���� -DOXU SLQ�VHQVRU�XOWUDVRQLN�+&�65���GHQJDQ�1RGH0&8�(63����

3LQ�6HQVRU�8OWUDVRQLN�+&�65�� 3LQ�1RGH0&8�(63����

(FKR '�

7ULJJHU '�

9FF 98��&DWX�GD\D��9�

*1' *1'

7DEHO���� -DOXU SLQ�UHOD\�GHQJDQ�1RGH0&8�(63����

3LQ�5HOD\ 3LQ�1RGH0&8�(63����

,1� '�

9FF 98��&DWX�GD\D��9�

*1' *1'

&20 98��&DWX�'D\D��9�

7DEHO���� -DOXU SLQ�ZDWHU�SXPS�PLQL GHQJDQ�UHOD\

3LQ�:DWHU�SXPS�PLQL 3LQ�5HOD\

���SRVLWLI� 12

� �QHJDWLI� *1'

5DQJNDLDQ�SHUDQJNDW�NHUDV�\DQJ�PHQJJXQDNDQ�PLNURNRQWUROHU�1RGH0&8�

(63�����XQWXN�PHQJHOROD�VHWLDS�NRPSRQHQ�GLJDPEDUNDQ�SDGD�*DPEDU����� 6HQVRU

'DOODV�'6��%����VHQVRU�XOWUDVRQLN�+&�65����VHQVRU�NHOHPEDEDQ�WDQDK��GDQ�UHOD\

\DQJ� WHUKXEXQJ� NH� SRPSD� DLU�PLQL� VHPXDQ\D� GLEDFD� ROHK�(63�����1RGH0&8��

\DQJ�GLSURJUDP�PHQJJXQDNDQ�$UGXLQR�,'(�

����� 3HUDQFDQJDQ�3HUDQJNDW�/XQDN

3DGD�EDJLDQ�SHUDQFDQJDQ�SHUDQJNDW�OXQDN�PHPEDKDV�PHQJHQDL�SHPEXDWDQ�

GDWDEDVH GL� ILUHEDVH� GDQ� SHPEXDWDQ� DSOLNDVL� DQGURLG� PHQJJXQDNDQ� 0,7�$SS�

,QYHQWRU�

������� 3HPEXDWDQ�'DWDEDVH 3DGD�*RRJOH�)LUHEDVH

'DODP� PHPEXDW� GDWDEDVH�� SHQXOLV� PHQJJXQDNDQ� ILUHEDVH� XQWXN�

PHQ\LPSDQ� GDWD� GDUL� VHQVRU� GDOODV� '6��%���� VHQVRU� VRLO� PRLVWXUH GDQ� VHQVRU�

XOWUDVRQLN�+&�65����)LUHEDVH�GDSDW�PHPEDQWX�XQWXN�PHPEDQJXQ�DSOLNDVL�PRELOH�



��

VHFDUD�FHSDW��WDQSD�SHUOX�PHODNXNDQ�SHQJDWXUDQ�LQIUDVWUXNWXU�VHUYHU��)LUHEDVH�MXJD�

PHQGXNXQJ�SHQJHPEDQJDQ�DSOLNDVL�L26��DQGURLG��ZHE��8QLW\��GDQ�&����6DODK�VDWX�

ILWXU� \DQJ� GDSDW� GLPDQIDDWNDQ� DGDODK� 5HDOWLPH� 'DWDEDVH�� )LUHEDVH� 5HDOWLPH�

'DWDEDVH GDSDW�GLJXQDNDQ�XQWXN�SHQ\LPSDQDQ�GDQ�VLQNURQLVDVL�GDWD�DSOLNDVL�GDODP�

VDWXDQ�PLOLGHWLN��3HPEXDWDQ�DXWHQWLNDVL�SHQJJXQD�MXJD�FXNXS�VHGHUKDQD�GDQ�DPDQ�

*DPEDU���� 7DPSLODQ�DZDO�KDODPDQ�)LUHEDVH

*DPEDU�����PHQXQMXNNDQ�WDPSLODQ�DZDO�KDODPDQ�ZHEVLWH�*RRJOH�)LUHEDVH��

SHPEXDWDQ�GDWDEDVH GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�DNXQ�JPDLO��/DQJNDK�DZDO�

XQWXN�PHPEXDW�GDWDEDVH�\DLWX�GHQJDQ�NOLN�WRPERO�PXODL�\DQJ�WHUWHUD�SDGD�ZHEVLWH�

*RRJOH�)LUHEDVH�

*DPEDU���� 7DPSLODQ�SHPEXDWDQ�SUR\HN�)LUHEDVH

*DPEDU� ���� PHQXQMXNNDQ� WDPSLODQ� SHPEXDWDQ� SUR\HN� )LUHEDVH�� 8QWXN�

PHPEXDW�SUR\HN EDUX��NOLN�&UHDWH�D�SURMHFW \DQJ�WHUWHUD�SDGD�WDPSLODQ�WHUVHEXW�



��

*DPEDU���� 7DPSLODQ�SHPEHULDQ�QDPD�SUR\HN )LUHEDVH

*DPEDU�����PHQXQMXNNDQ�WDPSLODQ�VDDW�PHPEXDW�SUR\HN�EDUX��'L�EDJLDQ�

LQL�� SHQJJXQD� GLPLQWD� XQWXN�PHPDVXNNDQ� QDPD� SUR\HN� GDQ� PHQ\HWXMXL� VHPXD�

SHUV\DUDWDQ�\DQJ�GLPLQWD�ROHK�OD\DQDQ�*RRJOH�)LUHEDVH�

*DPEDU����� 7DPSLODQ�ODQJNDK�NH���GDUL�SHPEXDWDQ�SUR\HN�)LUHEDVH

3DGD�JDPEDU������PHQXQMXNNDQ�WDPSLODQ�ODQJNDK�NH���SHPEXDWDQ�SURMHFW�

ILUHEDVH��\DQJ�GLPDQD�SDGD�WDPSLODQ�LQL�EHULVL�LQIRUPDVL�GDUL�ILWXU�*RRJOH�$QDO\WLFV

\DQJ�DGD�GL�ILUHEDVH� 3HQJJXQD�PHQDXWNDQ�SUR\HN�GHQJDQ�*RRJOH�$QDO\WLFV��\DQJ�

PHPXQJNLQNDQ� SHODFDNDQ� GDQ� DQDOLVLV� SHQJJXQDDQ� DSOLNDVL� VHFDUD� PHQGDODP��

6HWHODK�SUR\HN�GLEXDW��ILUHEDVH�PHQ\HGLDNDQ�EHUEDJDL�DODW�GDQ�OD\DQDQ��WHUPDVXN�

GDWDEDVH UHDO�WLPH�� DXWHQWLNDVL� SHQJJXQD�� GDQ� SHQ\LPSDQDQ� FORXG�� \DQJ� GDSDW�

GLLQWHJUDVLNDQ�GHQJDQ�DSOLNDVL�XQWXN�PHQLQJNDWNDQ�IXQJVLRQDOLWDV�GDQ�SHUIRUPD�



��

*DPEDU����� 7DPSLODQ�SHPLOLKDQ�ORNDVL�DQDO\WLFV

*DPEDU� ����� PHQXQMXNNDQ� WDPSLODQ� SHPLOLKDQ� ORNDVL� DQDO\WLFV�� 3DGD�

ODQJNDK�LQL�SHQJJXQD�GLPLQWD�XQWXN�PHPLOLK�ORNDVL�DQDO\WLFV EHUGDVDUNDQ�QHJDUD�

DWDX�ZLOD\DK�RUJDQLVDVL�SHQJJXQD��6HWHODK�PHPLOLK�ORNDVL�DQDO\WLFV GDQ�PHQ\HWXMXL�

SHUV\DUDWDQ�ILUHEDVH��SHQJJXQD�GDSDW�PHQJNOLN�&UHDWH�SURMHFW�

*DPEDU����� 7DPSLODQ�SHPEXDWDQ�GDWDEDVH�VHFDUD�UHDOWLPH

*DPEDU������PHQXQMXNNDQ�DQWDUPXND�XQWXN�SHPEXDWDQ�GDWDEDVH��5HDOWLPH�

'DWDEDVH PHUXSDNDQ�MHQLV�GDWDEDVH \DQJ�GDSDW�GLPDQIDDWNDQ�NDUHQD�VHQVRU�GDSDW�

GLSDQWDX� ODQJVXQJ� VHFDUD� UHDOWLPH�� 3HQJJXQD� GDSDW� PDVXN� NH� EDJLDQ� 5HDOWLPH�

'DWDEDVH GDQ�PHPLOLK� RSVL�&UHDWH�'DWDEDVH XQWXN�PHPEXDW� GDWDEDVH�PHQMDGL�

UHDOWLPH�
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*DPEDU����� 7DPSLODQ�6HW�XS�GDWDEDVH EDJLDQ�'DWDEDVH�RSWLRQV

3DGD� *DPEDU� ����� PHUXSDNDQ� VHW� XS� GDWDEDVH� RSWLRQV \DQJ� GLPDQD�

SHQJJXQD�PHPLOLK�ORNDVL�UHDOWLPH GDWDEDVH�

*DPEDU����� 7DPSLODQ�6HW�XS�GDWDEDVH EDJLDQ�6HFXULW\�UXOHV

3DGD�JDPEDU������PHUXSDNDQ�WDPSLODQ�VHW�XS�VHFXULW\�UXOHV GDUL�GDWDEDVH��

$GD� GXD�PRGH� XQWXN� DWXUDQ� NHDPDQDQ��\DLWX�PRGH� ORFN� GDQ�PRGH� WHVW��.DUHQD�

SHQHOXVXUDQ� LQIRUPDVL� VHQVRU� LQL� DNDQ� GLWDPSLONDQ� GDODP� DSOLNDVL� DQGURLG� \DQJ�

GLEXDW�PHQJJXQDNDQ�0,7�$SS�,QYHQWRU��PDND�GDWDEDVH�GLEXDW�PHQJJXQDNDQ�PRGH�

WHVW��'DODP�PRGH�WHVW�LQL��QLODL�VHQVRU�\DQJ�PXQFXO�GL�ILUHEDVH�GDSDW�GLWHUXVNDQ�NH�

DSOLNDVL�DQGURLG�



��

*DPEDU����� 7DPSLODQ�5XOHV�'DWDEDVH

*DPEDU������PHUXSDNDQ� WDPSLODQ�GDUL�UXOHV�GDWDEDVH��3DGD�EDJLDQ�UXOHV

SHQJJXQD� SHUOX� PHQJHGLW� NRQGLVL� UHDG GDQ� ZULWH \DQJ� DZDOQ\D� EHULVL� GHIDXOW�

PHQMDGL�WUXH��$UWL�WUXH SDGD�PRGH�LQL�DNDQ�PHPEHULNDQ�DNVHV�NH�VHPXD�SODWIRUP

DWDX�SLKDN�NHWLJD�VHODLQ�GDUL�ILUHEDVH�

*DPEDU����� 7DPSLODQ�6HUYLFH�$FFRXQWV

3DGD� JDPEDU� ����� PHQXQMXNDQ� DQWDUPXND� VHUYLFH� DFFRXQWV \DQJ� EHULVL�

WRNHQ� GDWDEDVH� ILUHEDVH�� 7RNHQ� LQL� GLJXQDNDQ� XQWXN� PHQJKXEXQJNDQ� GDWDEDVH�

ILUHEDVH�GHQJDQ�SURJUDP�\DQJ�GLEXDW�GL�$UGXLQR�,'(��GLPDQD�WRNHQ�LQL�GLPDVXNNDQ�

NH�ILUHEDVH�DXWK�GDQ�EDJLDQ�WRNHQ�ILUHEDVH�VDDW�PHPEXDW�DSOLNDVL�DQGURLG�GL�0,7�

$SS�,QYHQWRU�



��

������� 3HPEXDWDQ�$SOLNDVL�$QGURLG�3DGD�0,7�$SS�,QYHQWRU

'DODP� SHQHOLWLDQ� LQL�� SHQXOLV� PHQJHPEDQJNDQ� DSOLNDVL� DQGURLG�

PHQJJXQDNDQ 0,7�$SS�,QYHQWRU��0,7�$SS�,QYHQWRU�DGDODK�WDKDS�SHQJHPEDQJDQ�

DSOLNDVL� DQGURLG� VHGHUKDQD� \DQJ� GDSDW� GLDNVHV� VHFDUD� RQOLQH�PHODOXL� VLWXV� ZHE��

FRFRN�XQWXN�SHPXOD�GDODP�SHPEXDWDQ�DSOLNDVL�

*DPEDU����� 7DPSLODQ�GHVDLQ�VFUHHQ �

*DPEDU������PHQDPSLONDQ�GHVDLQ�WDPSLODQ�DZDO�GDUL�VFUHHQ ��SDGD�DSOLNDVL�

DQGURLG� \DQJ� GLEXDW� PHQJJXQDNDQ� 0,7� $SS� ,QYHQWRU�� 7DPSLODQ� VFUHHQ ��

GLIXQJVLNDQ�VHEDJDL�OD\DU�SHPEXND \DQJ�DNDQ�EHUDOLK�NH�OD\DU�EHULNXWQ\D�

*DPEDU����� 7DPSLODQ�%ORFN (GLWRU 6FUHHQ �

*DPEDU������PHQXQMXNNDQ�WDPSLODQ�EORFN�HGLWRU�VFUHHQ ���\DQJ�PHUXSDNDQ�

SURVHV�XQWXN�PHPEXND�OD\DU���GHQJDQ�UHQWDQJ�ZDNWX���GHWLN��/D\DU���DNDQ�WHUEXND�

VHFDUD� RWRPDWLV� VHWHODK� DSOLNDVL�PHQMDODQNDQ� OD\DU SHPEXND DWDX� OD\HU� SHUWDPD

VHODPD�WLJD�GHWLN�
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*DPEDU����� 7DPSLODQ�GHVDLQ�VFUHHQ �

*DPEDU������PHQXQMXNNDQ�GHVDLQ�WDPSLODQ�VFUHHQ ��SDGD�DSOLNDVL�DQGURLG�

\DQJ� WHODK� GLEXDW� PHQJJXQDNDQ 0,7�$SS� ,QYHQWRU�� 6FUHHQ� �� GLJXQDNDQ� XQWXN�

PHQDPSLONDQ�QLODL�\DQJ�GLGDSDWNDQ�VHFDUD�UHDOWLPH GDUL�GDWDEDVH�ILUHEDVH�

*DPEDU����� 7DPSLODQ�%ORFN�(GLWRU�6FUHHQ �

*DPEDU� �����PHQXQMXNNDQ� WDPSLODQ� EORFN� HGLWRU� VFUHHQ ��� \DQJ� GLPDQD� EORFN�

HGLWRU LQL�EHUIXQJVL�XQWXN�PHQDPSLONDQ�QLODL�VHQVRU�\DQJ�GLGDSDWNDQ�GDUL�ILUHEDVH�

VHFDUD�UHDOWLPH GDQ�GLOHQJNDSL�GHQJDQ�QRWLILNDVL�SDGD�DSOLNDVL�DQGURLG�\DQJ�WHODK�

GLEXDW�� 1RWLILNDVL� SDGD� DSOLNDVL� DQGURLG� DNDQ� PXQFXO� NHWLND� QLODL VHQVRU� \DQJ�

GLGDSDWNDQ� GDUL� ILUHEDVH� NXUDQJ� DWDX� PHOHELKL� GDUL� QLODL� VWDQGDU� \DQJ� WHODK�

GLWHWDSNDQ�� 6HWLDS� EORN� PHPLOLNL� SHULQWDK� DWDX� RSHUDVL� WHUWHQWX� \DQJ� GDSDW�

GLKXEXQJNDQ� GHQJDQ� EORN� ODLQQ\D� XQWXN� PHPEHQWXN� SURJUDP� \DQJ� NRPSOHNV�

'HQJDQ�SHQGHNDWDQ�EHUEDVLV�EORN�LQL��0,7�$SS�,QYHQWRU�PHPSHUPXGDK�SHPEXDWDQ�

DSOLNDVL� GHQJDQ� PHPXQJNLQNDQ� SHQJJXQD� PHOLKDW� KXEXQJDQ� DQWDU� EDJLDQ� NRGH�

VHFDUD�ODQJVXQJ�GDQ�PHPLQLPDONDQ�ULVLNR�NHVDODKDQ�VLQWDNVLV�



��

��� 6.(1$5,2�3(1*8-,$1�6,67(0

5HQFDQD� SHQJXMLDQ� VLVWHP� SHPDQWDXDQ� NXDOLWDV� OLQJNXQJDQ�PHGLD� WHUQDN�

SDGD�EXGLGD\D�FDFLQJ�WDQDK��DNDQ�SHQXOLV�XUDLNDQ�SDGD�VXEEDE�VNHQDULR�SHQJXMLDQ�

VLVWHP�

����� 6NHPD�3HQJXMLDQ�6HQVRU�'DOODV�'6��%��

'HQJDQ�PHPEDQGLQJNDQ� QLODL� SHQJXNXUDQ� VHQVRU�'DOODV�'6��%��� \DQJ�

GLWXQMXNNDQ�SDGD�OD\DU $UGXLQR�,'(�GHQJDQ�QLODL�\DQJ�GLSHUROHK�GDUL�DODW�SHQJXNXU�

WHUPRPHWHU�GLJLWDO��QLODL�HUURU GDQ�NHDNXUDWDQ�VHQVRU�GDSDW�GLFDUL�GDODP SHQJXMLDQ�

SHUDQJNDW WHUVHEXW��6HQVRU�'DOODV�'6��%���GLXML�GL�WLJD�OLQJNXQJDQ�\DQJ�EHUEHGD��

\DLWX� SDGD� VXKX� GLQJLQ�� VXKX� SDQDV�� GDQ� VXKX� UXDQJDQ� WHUWXWXS� GHQJDQ� WRWDO�

NHVHOXUXKDQ�SHQJXMLDQ����GDWD� 1LODL�HUURU SDGD�SHQJXMLDQ�ELVD�GLGDSDWNDQ�GHQJDQ�

UXPXV�EHULNXW��

݈݊݅ܽ݅ ݎݎݎ݁ ൌ
݈݊݅ܽ݅ ܾ݃݊݅݀݊ܽ݉݁ െ ݈݊݅ܽ݅ ݆݊ܽ݅ݑ݃݊݁

݈݊݅ܽ݅ ܾ݃݊݅݀݊ܽ݉݁
ݔ ͳͲͲΨ �����

����� 6NHPD�3HQJXMLDQ�6HQVRU�6RLO�0RLVWXUH

.HDNXUDWDQ�VHQVRU�NHOHPEDEDQ�WDQDK�\DQJ�PHQJJXQDNDQ�$'&����ELW�GLXML�

GDODP�SHQJXMLDQ�VHQVRU�NHOHPEDEDQ�WDQDK��3HQJXMLDQ�DNXUDVL�VHQVRU�NHOHPEDEDQ�

WDQDK�GLODNXNDQ�XQWXN�PHQHPXNDQ�QLODL�HUURU DWDX�NHVDODKDQ GHQJDQ�PHOLKDW�QLODL�

\DQJ� GLSHUROHK� GDUL� DODW� XNXU� GDQ� QLODL� SHQJXNXUDQ� VHQVRU� SDGD� NRQGLVL� WDQDK�

OHPEDE�� NHULQJ�� GDQ� EDVDK� GHQJDQ WRWDO� SHQJXMLDQ� ��� GDWD� SHQJXMLDQ�� 3HQJXNXU�

NHOHPEDEDQ� WDQDK�\DQJ�GDSDW�PHQJXNXU�QLODL�NHOHPEDEDQ� WDQDK�PHUXSDNDQ�DODW�

XNXU�VRLO�PRLVWXUH PHWHU��\DQJ�GLJXQDNDQ�XQWXN�PHPEDQGLQJNDQ�QLODL�VHQVRU��+DO�

LQL�DNDQ�PHQMDGL�DFXDQ�XQWXN�PHQFDUL�QLODL�NHVDODKDQ�DWDX�QLODL�HUURU SDGD�VHQVRU�

VRLO�PRLVWXUH��1LODL�HUURU SDGD�SHQJXMLDQ�ELVD�GLGDSDWNDQ�GHQJDQ�UXPXV�EHULNXW���

݈݊݅ܽ݅ ݎݎݎ݁ ൌ
݈݊݅ܽ݅ ܾ݃݊݅݀݊ܽ݉݁ െ ݈݊݅ܽ݅ ݆݊ܽ݅ݑ݃݊݁

݈݊݅ܽ݅ ܾ݃݊݅݀݊ܽ݉݁
ݔ ͳͲͲΨ �����

����� 6NHPD�3HQJXMLDQ�6HQVRU�8OWUDVRQLN�+&�65��

'HQJDQ�PHPEDQGLQJNDQ� QLODL� SHQJXNXUDQ� VHQVRU� \DQJ� GLWXQMXNNDQ� SDGD�

VHULDO�PRQLWRU�$UGXLQR�,'(�GHQJDQ�QLODL�VHEHQDUQ\D�GDUL�DODW�SHQJXNXU�PHWHU��XML�

VHQVRU�XOWUDVRQLN�+&�65���GLODNXNDQ XQWXN�PHPDVWLNDQ�QLODL�NHVDODKDQ DWDX�HUURU��

+LQJJD�WLJD�SXOXK�VHW�GDWD�EHUEHGD�GHQJDQ�EHUEDJDL�NHDGDDQ�NHWLQJJLDQ�DLU�GLXML��



��

GLPDQD�NHWLQJJLDQ�DLU�\DQJ�GLXNXU�\DLWX�MDUDN�VHQVRU�WHUKDGDS�SHUPXNDDQ�DLU�\DQJ�

GLWHPSDWNDQ�SDGD�SHQDPSXQJ��3HQJXMLDQ�GLODNXNDQ�GDUL�MDUDN��FP�KLQJJD����FP�

GHQJDQ�PHQJXEDK�WLQJJL�VHQVRU�GHQJDQ SHQDPSXQJDQ��1LODL�HUURU SDGD�SHQJXMLDQ�

ELVD�GLGDSDWNDQ�GHQJDQ�UXPXV�EHULNXW��

݈݊݅ܽ݅ ݎݎݎ݁ ൌ
݈݊݅ܽ݅ ܾ݃݊݅݀݊ܽ݉݁ െ ݈݊݅ܽ݅ ݆݊ܽ݅ݑ݃݊݁

݈݊݅ܽ݅ ܾ݃݊݅݀݊ܽ݉݁
ݔ ͳͲͲΨ �����

����� 6NHPD�3HQJXMLDQ�4XDOLW\�RI�6HUYLFH �4R6�

3HQXOLV�GDSDW�PHQJHWDKXL�KDVLO�SHQJXMLDQ�4R6�\DQJ�GLKDVLONDQ�ROHK�:L)L�

������� 3HQJXMLDQ�7KURXJKSXW

0HQJHWDKXL� XNXUDQ� VHEHQDUQ\D� GDUL� WUDQVPLVL� GDWD� DGDODK� WXMXDQ� GDUL�

SHQJXMLDQ� WKURXJKSXW�� 8QWXN� SHQJXMLDQ� WKURXJKSXW�� SHQJLULPDQ� SDNHW� GDODP�

LQWHUYDO ZDNWX���PHQLW�GLXML�GHQJDQ EHUEDJDL�MDUDN��3HQJXMLDQ�GDODP�SHQHOLWLDQ�LQL�

GLPXODL�GDUL� MDUDN���PHWHU�KLQJJD����PHWHU�GDQ�EHUODQMXW�KLQJJD� MDUDN����PHWHU�

GHQJDQ�NHOLSDWDQ���PHWHU��3HQJXMLDQ�WKURXJKSXW PHQJJXQDNDQ�DSOLNDVL�ZLUHVKDUN�

XQWXN�PHUHNDP�GDQ�PHQJDQDOLVLV�SDNHW�GDWD�\DQJ�GLNLULP�

������� 3HQJXMLDQ�'HOD\

8QWXN� PHQHQWXNDQ� EHUDSD� ODPD� ZDNWX� \DQJ� GLEXWXKNDQ GDWD� XQWXN�

PHQFDSDL� WXMXDQQ\D�� GLODNXNDQ� SHQJXMLDQ� GHOD\�� 3HQJXMLDQ� PHQJJXQDNDQ� MDUDN�

\DQJ� EHUEHGD� GDQ� EDWDV� ZDNWX� � PHQLW�� SDNHW� GLNLULP� XQWXN� PHODNXNDQ� WHV�

SHQXQGDDQ DWDX�GHOD\��3HQJXMLDQ�GDODP�SHQHOLWLDQ� LQL GLPXODL�GDUL� MDUDN���PHWHU�

KLQJJD����PHWHU�GDQ�EHUODQMXW�KLQJJD� MDUDN����PHWHU�GHQJDQ�NHOLSDWDQ���PHWHU��

3HQJXMLDQ�GHOD\PHQJJXQDNDQ�DSOLNDVL�ZLUHVKDUN�XQWXN�PHUHNDP�GDQ�PHQJDQDOLVLV�

SDNHW�GDWD�\DQJ�GLNLULP�

������� 3HQJXMLDQ�3DFNHW�/RVV

7XMXDQ�GDUL�WHV�SDFNHW�ORVV DGDODK�XQWXN�PHQHQWXNDQ�EHUDSD�EDQ\DN�GDWD�

\DQJ�KLODQJ�GDODP�SDNHW�VHODPD�WUDQVPLVL��8QWXN�PHQLODL�NHKLODQJDQ�SDNHW��SDNHW�

GLNLULP�GHQJDQ�MDUDN�\DQJ�EHUYDULDVL�VHODPD�� PHQLW��3HQJXMLDQ�GDODP�SHQHOLWLDQ�

LQL�GLPXODL�GDUL�MDUDN���PHWHU�KLQJJD����PHWHU�GDQ�EHUODQMXW�KLQJJD�MDUDN����PHWHU�

GHQJDQ�NHOLSDWDQ���PHWHU��3HQJXMLDQ�SDFNHW�ORVV�PHQJJXQDNDQ�DSOLNDVL�ZLUHVKDUN�

XQWXN�PHUHNDP�GDQ�PHQJDQDOLVLV�SDNHW�GDWD�\DQJ�GLNLULP�



��

����� 6NHPD�3HQJXMLDQ�.HVHOXUXKDQ�6LVWHP

8QWXN�PHPDVWLNDQ�VLVWHP�GDSDW�EHUIXQJVL�VHVXDL�GHQJDQ�GHVDLQ��SHQJXMLDQ�

VLVWHP�VHFDUD�NHVHOXUXKDQ�GLODNXNDQ��3HQJXMLDQ�GLODNXNDQ�GHQJDQ�PHQJXML�DSOLNDVL�

$QGURLG�\DQJ�WHODK�GLNHPEDQJNDQ�GDQ�GHQJDQ�PHQJXML�WUDQVPLVL�GDWD�NH�*RRJOH�

)LUHEDVH��3DGD�SHQJXMLDQ�SHQJLULPDQ�GDWD�NH�JRRJOH�ILUHEDVH�PHQJJXQDNDQ���GDWD��

\DLWX�GDWD�VXKX�SDGD�VHQVRU�GDOODV�'6��%����GDWD�NHOHPEDEDQ�WDQDK�SDGD�VHQVRU�

VRLO�PRLVWXUH GDQ�GDWD�NHWLQJJLDQ�DLU�EDN�SHQDPSXQJDQ�SDGD�VHQVRU�XOWUDVRQLN�+&�

65��� 3HQJXMLDQ SDGD�PDVLQJ�±PDVLQJ�GDWD�GLODNXNDQ�VHEDQ\DN����NDOL�SHUFREDDQ�

.HPXGLDQ� SDGD� SHQJXMLDQ DSOLNDVL� DQGURLG� GLODNXNDQ� XQWXN� PHQDPSLONDQ� QLODL�

VXKX�� NHOHPEDEDQ� WDQDK� GDQ� NHWLQJJLDQ� DLU� SDGD� EDN� SHQDPSXQJDQ VHUWD�

PHQDPSLOND�SHULQJDWDQ�SDGD�DSOLNDVL�NHWLND�QLODL�VHQVRU�PHOHELKL�GDUL�EDWDV�\DQJ�

GLWHQWXNDQ��3DGD�QRWLILNDVL�DSOLNDVL�DQGURLG��MLND�QLODL�VXKX�����& DWDX !���&PDND�

DSOLNDVL� DQGURLG�DNDQ�PHQDPSLONDQ�SHULQJDWDQ�³6XKX�/LQJNXQJDQ�7LGDN� ,GHDO´�

3HQJXMLDQ� VXKX�GLODNXNDQ�GHQJDQ�FDUD�PHPEHULNDQ� VXKX�GLQJLQ�GDQ�SDQDV�SDGD�

VHQVRU�GDOODV�'6��%��� 3DGD�SHQJXMLDQ�QRWLILNDVL�NHOHPEDEDQ�WDQDK��DSDELOD�QLODL�

NHOHPEDEDQ� WDQDK� ���� PDND� DSOLNDVL� DNDQ� PHQDPSLONDQ� SHULQJDWDQ�

³.HOHPEDEDQ� 7DQDK� 5HQGDK´� GDQ� DSDELOD� QLODL� NHOHPEDEDQ� WDQDK� !���� PDND�

DSOLNDVL� DNDQ� PHQDPSLONDQ� SHULQJDWDQ� ³.HOHPEDEDQ� 7DQDK� 7LQJJL´�� 3HQJXMLDQ�

NHOHPEDEDQ� WDQDK� GLODNXNDQ� GHQJDQ� FDUD� PHPEHULNDQ� DLU� NH PHGLD� WDQDK��

3HQJXMLDQ�QRWLILNDVL�NHWLQJJLDQ�DLU�SDGD�EDN�SHQDPSXQJDQ��DSDELOD�NHWLQJJLDQ�DLU�

GLEDZDK���FP�PDND�DSOLNDVL�DNDQ�PHQDPSLONDQ�SHULQJDWDQ�³$LU�DNDQ�KDELV��VHJHUD�

LVL�XODQJ´� 6HWHODK�PHODNXNDQ�SHQJXMLDQ�SHQJLULPDQ�GDWD�NH�JRRJOH�ILUHEDVH�GDQ�

SHQJXMLDQ DSOLNDVL�DQGURLG�� ODQJNDK� VHODQMXWQ\D�\DLWX�XML� FRED� VLVWHP�\DQJ� WHODK�

GLUDQFDQJ�NH�PHGLD� WHUQDN�EXGLGD\D�FDFLQJ� WDQDK��8ML�FRED�VLVWHP�LQL�GLODNXNDQ

GLUXDQJDQ�WHUWXWXS XQWXN�PHQJHWDKXL DSDNDK VLVWHP�\DQJ�GLUDQFDQJ�VXGDK�EHUMDODQ�

GHQJDQ�EDLN DWDX�WLGDN�


