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���� /DQJNDK�8PXP�

'DODP� SHQHOLWLDQ� LQL PHWRGH� XPXP� \DQJ� GLJXQDNDQ� GLWDPSLONDQ� GDODP�

EDJDQ�DOLU�VHEDJDL�EHULNXW�

*DPEDU�����%DJDQ�DOLU�SHQHOLWLDQ

0XODL

3HPEXDWDQ�0RGHO�6XQJDL�

6HOHVDL

3HQJDWXUDQ�6LPXODVL�

3HPHWDDQ�.DSDVLWDV�
7DPSDQJ�

6WXGL�3XVWDND

3HQJXPSXODQ�'DWD

.DSDVLWDV�7DPSDQJ

(OHYDVL�0XND�
$LU� �(OHYDVL�

6XQJDL

7LGDN

<D

3HQJDWXUDQ�6LPXODVL�GDQ
'HELW�+XOX

'HELW�+XOX�GDQ�(OHYDVL�
0XND�DLU�+LOLU�

6LPXODVL�
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���� /RNDVL�GDQ�'DWD�3HQHOLWLDQ�

/RNDVL� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� VHEDJDL� WLQMDXDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK�GLNDZDVDQ 6XQJDL�:LQRQJR��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�GDWD�JDPEDU�SUD�

GHVDLQ�6XQJDL�:LQRQJR�GDQ�6NHPD 'DWD�'HELW�%DQMLU�GL�VLVWHP�6XQJDL�:LQRQJR�

������ /RNDVL�3HQHOLWLDQ

/RNDVL� 3HQHOLWLDQ� DGDODK� 6XQJDL� :LQRQJR� GHQJDQ� EHUKXOX� GLGDHUDK�

.DOLXUDQJ�DWDX�VHNLWDU�7XUL�3DNHP�GHQJDQ�NRRUGLQDW��� ��¶�������´ %7�GDQ�����

��¶������´ /6�KLQJJD�EHUPXDUD�GL�6XQJDL�2SDN�SDGD�GDHUDK�.UHWHN �� ��¶�������´

%7�GDQ�������¶�������´/6�� NRRUGLQDW�870��8QLYHUVDO�7UDQYHUVH�0HUFDWRU��SDGD�

]RQD� ��6� :*6����� GHQJDQ� VDWXDQ� PHWHU�� /RNDVL� 3HQHOLWLDQ� GDQ� 6XE�'$6�

:LQRQJR�GLWXQMXNNDQ�SDGD�*DPEDU���� GDQ�*DPEDU�����

*DPEDU�����/RNDVL�3HQHOLWLDQ
�6XPEHU��$SOLNDVL�*RRJOH�(DUWK�3UR�
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*DPEDU���� /RNDVL�6XE�'$6�:LQRQJR

������ 'DWD�3HQHOLWLDQ�

'DWD�3HQHOLWLDQ�LQL�EHUXSD�GDWD�VHNXQGHU�GLSHUROHK�GDUL�%DODL�%HVDU�:LOD\DK�

6XQJDL�6HUD\X�2SDN�'�,�<RJ\DNDUWD��%%:662�� ',<��\DLWX�SHWD�LNKWLVDU�6XQJDL�

:LQRQJR� GDQ� GDWD� FURVV KDVLO� JDPEDU� SUD�GHVDLQ� SHQJXNXUDQ� 6XQJDL�:LQRQJR

GDODP� IRUPDW� �GZJ \DQJ� GLEXDW� ROHK� 37�� 6DUDQD�%DJMD�%XPL��'DWD SHQJXNXUDQ�

EHUXSD FURVV VHFWLRQ�6XQJDL�:LQRQJR� \DQJ� EHUMXPODK� ���� FURVV VHFWLRQ��&URVV�

VHFWLRQ PHPLOLNL�MDUDN�DQWDUD��� P�VDPSDL����P GDQ�PHPLOLNL�OHEDU�DQWDUD����P�

VDPSDL����P��'DODP�SURVHV�DQDOLVLV�WLGDN�GLPXQJNLQNDQ�GDODP�PHQJDQDOLVLV�FURVV�

VHFWLRQ VHFDUD�NHVHOXUXKDQ�NDUHQD�SHQJDUXK�EHGD�WLQJJL��0DND�XQWXN�PHPXGDKNDQ�

SURVHV�DQDOLVLV�GLEDJL�WLJD�EDJLDQ�\DLWX�EDJLDQ�KLOLU�PHQJJXQDNDQ�GDWD�DQWDUD�FURVV

���± ����EDJLDQ�WHQJDK�PHQJJXQNDQ�FURVV ����± ����GDQ�EDJLDQ KXOX�PHQJJXQDNDQ�

FURVV ���� ± ����� &RQWRK� KDVLO� SRWRQJDQ� PHOLQWDQJ� GDQ� %HEHUDSD� SRWRQJDQ�

PHOLQWDQJ� FURVV� VHFWLRQ DQWDUD� GLWDPSLONDQ� SDGD� *DPEDU� ��� VG�� *DPEDU� ������

6NHPD�ORNDVL�SHPRGHODQ�KLGURORJL�6XQJDL�:LQRQJR EHUXSD�VNHPD�ORNDVL�DQDOLVLV�

SDGD�EDJLDQ�KLOLU��WHQJDK��GDQ�KXOX�SDGD�6XQJDL�:LQRQJR DNDQ�GLWDPSLONDQ SDGD�

*DPEDU����� GDQ�6NHPD GDWD�GHELW�EDQMLU�GL�VLVWHP�6XQJDL�:LQRQJR \DQJ�EHULVL

PHQJHQDL GDWD GHELW�EDQMLU�SDGD���WDKXQ�����WDKXQ�����WDKXQ�GDQ����WDKXQ��6NHPD�

6XQJDL�:LQRQJR DNDQ GLWDPSLONDQ SDGD�*DPEDU������
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*DPEDU�����3HWD�LNKWLVDU�6XQJDL�:LQRQJR�
�6XPEHU��'DWD�%%:662�',<�������

+XOX

7HQJDK

+LOLU
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*DPEDU���� &RQWRK�KDVLO�SHQJXNXUDQ�WDPSDQJ�PHOLQWDQJ�6XQJDL :LQRQJR�EDJLDQ�
KLOLU

�6XPEHU��'DWD�%%:662�',<�������

*DPEDU���� &RQWRK�KDVLO�SHQJXNXUDQ�WDPSDQJ�PHOLQWDQJ 6XQJDL :LQRQJR�EDJLDQ�
WHQJDK

�6XPEHU��'DWD�%%:662�',<�������

&URVV
:1�����

&URVV
:1����
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*DPEDU���� &RQWRK�KDVLO�SHQJXNXUDQ�WDPSDQJ�PHOLQWDQJ�6XQJDL�:LQRQJR�EDJLDQ�
KXOX

�6XPEHU��'DWD�%%:662�',<�������

*DPEDU�����3RWRQJDQ�PHOLQWDQJ�FURVV����6XQJDL�:LQRQJR EDJLDQ�KLOLU
�6XPEHU��'DWD�%%:662�',<�������

*DPEDU�����3RWRQJDQ�PHOLQWDQJ�FURVV���� 6XQJDL�:LQRQJR EDJLDQ�WHQJDK
�6XPEHU��'DWD�%%:662�',<�������

&URVV
:1�����
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*DPEDU������3RWRQJDQ�PHOLQWDQJ�FURVV�����6XQJDL�:LQRQJR�EDJLDQ�KXOX
�6XPEHU��'DWD�%%:662�',<�������

*DPEDU������6NHPD ORNDVL�SHPRGHODQ�KLGURORJL�6XQJDL�:LQRQJR
�6XPEHU��'DWD�%%:662�',<�������

/RNDVL�$QDOLVLV

+XOX

7HQJDK

+LOLU
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*DPEDU������6NHPD�GDWD�GHELW��EDQMLU�GL�VLVWHP�6XQJDL�:LQRQJR
�6XPEHU��'DWD�%%:662�',<�������

:LQRQJR�
+XOX

:
,Q
R
Q
J
R

6XQJDL�:LQRQJR�+XOX
3DQMDQJ�6XQJDL ����������� P
/XDV�&DWFKPHQW �������� +D

'HELW�
4� � ����� P��V
4�� ������� P��V
4�� ������� P��V
4�� ������� P��V

6XQJDL�1JHQWLUDQ
3DQMDQJ�6XQJDL ������� P
/XDV�&DWFKPHQW ������� +D

'HELW�
4� � ����� P��V
4�� ������� P��V
4�� ������� P��V
4�� �������� P��V

6XQJDL�*HPEHQJ
3DQMDQJ�6XQJDL �������� P
/XDV�&DWFKPHQW �������� +D

'HELW�
4� � ����� P��V
4�� ������� P��V
4�� ������� P��V
4�� ������� P��V

6XQJDL�'HQJJXQJ
3DQMDQJ�6XQJDL �������� �P
/XDV�&DWFKPHQW � �������� +D

'HELW�
4� � ����� P��V
4�� ������� P��V
4�� ������� P��V
4�� �������� P��V

6XQJDL�%XQWXQJ
3DQMDQJ�6XQJDL ������� P
/XDV�&DWFKPHQW ��������� +D

'HELW�
4� � ����� P��V
4�� �������� P��V
4�� ������� P��V
4�� �������� P��V

6XQJDL�%DQFL
3DQMDQJ�6XQJDL ������� P
/XDV�&DWFKPHQW �������� +D

'HELW�
4� � ����� P��V
4�� �������� P��V
4�� ������� P��V
4�� �������� P��V

6XQJDL�:LQRQJR
3DQMDQJ�6XQJDL �������� P
/XDV�&DWFKPHQW ��������� +D

'HELW�
4� � ����� P��V
4�� �������� P��V
4�� ������� P��V
4�� �������� P��V
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���� $QDOLVLV�'DWD

������ ,GHQWLILNDVL�*DPEDU

,GHQWLILNDVL� JDPEDU� SUD�GHVDLQ� 6XQJDL� :LQRQJR� GLODNXNDQ� GHQJDQ�

PHQJDPDWL� GHWDLO� JDPEDU� \DQJ� EHUXSD� SHWD� 6XQJDL� :LQRQJR� GDQ� SRWRQJDQ�

PHOLQWDQJ�:LQRQJR�GHQJDQ�PHPDQIDDWNDQ�VRIWZDUH�$XWR&$'������

������ ,GHQWLILNDVL�.RRUGLQDW�GDQ�(OHYDVL�

,GHQWLILNDVL�NRRUGLQDW�GDQ�HOHYDVL�GLODNXNDQ�GHQJDQ�PHQJDPELO�NRRUGLQDW�

VXQJDL�SDGD�JDPEDU�SHWD�LNKWLVDU�6XQJDL�:LQRQJR�\DQJ�PHQJJDPEDUNDQ�GDUL�KXOX�

KLQJJD�KLOLU�VXQJDL��'DWD�HOHYDVL�VXQJDL�EHUDVDO�GDUL�JDPEDU�SRWRQJDQ�PHOLQWDQJ�

6XQJDL�:LQRQJR�\DQJ�EHUXSD�HOHYDVL�WHELQJ�VXQJDL�GDQ�HOHYDVL�GDVDU�VXQJDL��'DWD�

QRWHSDG�DNDQ�GLWDPSLONDQ�SDGD�*DPEDU������

*DPEDU����� 'DWD�QRWHSDG

������ 3HPEXDWDQ�0RGHO�6XQJDL�:LQRQJR

'DWD�PDVXNDQ�\DQJ�GLJXQDNDQ�GDODP�SHPEXDWDQ�6XQJDL�:LQRQJR�EHUXSD�

NRRUGLQDW� GDQ� HOHYDVL� GHQJDQ� PHPDQIDDWNDQ� VRIWZDUH� 606� $48$9(2 ������

3URVHV� SHPEXDWDQ� VXQJDL� GLODNXNDQ� GHQJDQ� PHQJKXEXQJNDQ� WLWLN�WLWLN� DQWDU�

NRRUGLQDW�VHKLQJJD�PHPEHQWXN�VHEXDK�HOHPHQ�XWXK� 0RGHO�6XQJDL�:LQRQJR�DNDQ�

GLWDPSLONDQ�SDGD�*DPEDU������

*DPEDU����� 0RGHO�6XQJDL�:LQRQJR
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������ 'DWD�'HELW�GDQ�0XND�$LU�

'DWD�GHELW�\DQJ�GLJXQDNDQ�GDODP�DQDOLVLV�NDSDVLWDV�WDPSDQJ�VXQJDL�\DLWX�

EHUXSD� PDVXNDQ� GHELW� \DQJ� GLODNXNDQ� VHFDUD� WULDO� DQG� FKHFN�� 'DWD� GHELW�

GLPDVXNNDQ� NH� GDODP� VRIWZDUH� 606� $48$9(2 ���� GHQJDQ� EHEHUDSD�

NHPXQJNLQDQ�DQJND�VHKLQJJD�QLODL�GHELW�\DQJ�GLGDSDWNDQ�PHQGHNDWL�DWDX�EDKNDQ�

PHODPSDXL� QLODL� GHELW� NDOD� XODQJ� \DQJ� VXGDK� GLWHQWXNDQ�� 0DVXNNDQ� GDWD� GHELW�

GLWDPSLONDQ�SDGD�*DPEDU������

*DPEDU����� 0DVVXNNDQ�GDWD�GHELW

������ 3RWRQJDQ 0HOLQWDQJ�GDQ�(OHYDVL�0XND�DLU�

3RWRQJDQ� PHOLQWDQJ� VXQJDL� GDQ� HOHYDVL� PXND� DLU� VXQJDL� GLVLPXODVLNDQ�

GDODP�EHQWXN�JUDILN�GDODP�PLFURVRIW�H[FHO��KDO�LQL�EHUWXMXDQ�XQWXN�PHPSHUPXGDK�

GDODP�PHOLKDW�KDVLO�UXQQLQJ GDUL�VRIWZDUH�606�$48$9(2 ����� 'DWD�GDWD�\DQJ�

GLJXQDNDQ�GDODP�SHPEXDWDQ�JUDILN�\DLWX�PHOLSXWL� WLWLN�KRUL]RQWDO�VXQJDL��HOHYDVL�

VXQJDL�GDQ�HOHYDVL�PXND�DLU��+DVLO�SRWRQJDQ�PHOLQWDQJ�NRQGLVL�HOHYDVL�WHELQJ�NLUL�

GDQ�NDQDQ�EHUEHGD�GDQ�NRQGLVL�HOHYDVL�WHELQJ�NLUL�GDQ�NDQDQ�VDPD�DNDQ�GLWDPSLONDQ�

SDGD�*DPEDU������GDQ�*DPEDU������

*DPEDU ���� .RQGLVL�HOHYDVL�NLUL�GDQ�NDQDQ�EHUEHGD�
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*DPEDU������.RQGLVL�HOHYDVL�WHELQJ�NLUL�GDQ�NDQDQ�VDPD

������ .DSDVLWDV�7DPSDQJ�6XQJDL�

.DSDVLWDV�WDPSDQJ�VXQJDL�GLWXQMXNNDQ�VDDW�HOHYDVL�PXND�DLU�VDPD�GHQJDQ�

HOHYDVL� WHELQJ� WHUHQGDK� DWDX� HOHYDVL�PXND� DLU� WLGDN�PHOHELKL� GDUL� HOHYDVL� WHELQJ�

WHUHQGDK�SDGD�WDPSDQJ�VXQJDL��3DGD�NRQGLVL�HOHYDVL�WHELQJ�NDQDQ�GDQ�NLUL�EHUEHGD��

PDND�GDODP�PHQJDQLOLVLV�NDSDVLWDV�WDPSDQJ�WHUGLUL�GDUL�EHEHUDSD�WHELQJ�\DQJ�GLUDWD�

± UDWD�GDQ�EHUEHQWXN�DUHD���.DSDVLWDV�WDPSDQJ�GLQ\DWDNDQ�GDODP�EHQWXN�GHELW��4��

GLNDUHQDNDQ�GHELW�GLDUWLNDQ�VHEDJDL�MXPODK�DLU�\DQJ�PHODOXL�WDPSDQJ�EHQWDQJ�VDWX�

VDWXDQ�ZDNWX�� \DQJ�GLQ\DWDNDQ�GDODP�PHWHU�NXELN�SHU�GHWLN� �P��G�� 0RGHO� DUHD�

NDSDVLWDV�WDPSDQJ�DNDQ�GLWDPSLONDQ�SDGD�*DPEDU������GDQ�*DPEDU������

*DPEDU������0RGHO�DUHD�NDSDVLWDV�WDPSDQJ��

*DPEDU������0RGHO�DUHD�NDSDVLWDV WDPSDQJ��

6HJPHQ �

6HJPHQ �



��

������ 'HELW�%DQMLU�5HQFDQD

'HELW�EDQMLU�UHQFDQD GLJXQDNDQ�WHUGLUL�GDUL�GHELW�GHQJDQ�NDOD�XODQJ���WDKXQ��

��WDKXQ�����WDKXQ�GDQ����WDKXQ��'HELW�NDOD�XODQJ�GLJXQDNDQ�XQWXN�PHQFRFRNNDQ�

QLODL� GHELW� \DQJ� GLGDSDWNDQ� GDUL� KDVLO UXQQLQJ VRIWZDUH 606�$48$9(2 �����

VHKLQJJD� GHQJDQ� QLODL� GHELW� KDVLO� UXQQLQJ WHUVHEXW� GDSDW� GLNODVLILNDVLNDQ� EDKZD�

6XQJDL� :LQRQJR� VXGDK� PHQFDSDL� SDGD� GHELW� NDOD� XODQJ� PHQFDSDL� NDOD� XODQJ�

WHUWHQWX��'DWD�GHELW�NDOD�XODQJ�DNDQ�GLWDPSLONDQ�SDGD�7DEHO�����

7DEHO�����'HELW�EDQMLU�UHQFDQD�'$6�:LQRQJR

.DOD�8ODQJ�
�7DKXQ�

'HELW�
�Pñ�V�

� �����
�� ������
�� ������
�� ������

�6XPEHU��'DWD�%%:662�',<�������

���� 3URVHGXU�VLPXODVL�6RIWZDUH�606�$48$9(2������50$�

3HPRGHODQ� 6XQJDL� :LQRQJR� GDODP� 606� $48$9(2� ����� GLODNXNDQ�

GHQJDQ�0HQJJXQDNDQ�6LPXODVL�50$�� \DQJ�EHUIXQJVL� XQWXN�PHQFDUL�NHFHSDWDQ�

DOLUDQ��NHGDODPDQ�DLU��GDQ�HOHYDVL�PXND�DLU��7DKDS�VLPXODVL�VHEDJDL�EHULNXW��

D� 3HQJDWXUDQ�DZDO SHPRGHODQ

7DKDS DZDO GDODP SHPRGHODQ \DLWX PHODNXNDQ SHQJDWXUDQ NRRUGLQDW

ZLOD\DK�\DQJ�DNDQ�GLWLQMDX�GDQ�SHQHQWXDQ�VDWXDQ�\DQJ GLJXQDNDQ�

E� ,QSXW�NRRUGLQDW�GDQ HOHYDVL

.RRUGLQDW� GDQ� HOHYDVL� EHUEHQWXN� ILOH� �W[W� DWDX� IRUPDW� ILOH� \DQJ�

PHQGXNXQJ�GDODP�PHPXDW�GDWD�NRRUGLQDW�[��\��GDQ�HOHYDVL�

F� 0HUXEDK�PRGXO SHPRGHODQ

.RRUGLQDW�GDQ�HOHYDVL�\DQJ�WHODK�GLPDVXNNDQ�GDODP�606�$48$9(2�

���� EHUEHQWXN� 6FDWWHU� 0RGXOH�� ROHK� NDUHQD� LWX� GDWD� WHUVHEXW� KDUXV�

GLUXEDK� PHQMDGL� 0HVK� 0RGXOH� VHKLQJJD� GDWD� WHUVHEXW� PHPEHQWXN�

MDULQJ�MDULQJ�HOHPHQ�\DQJ�VDOLQJ�WHUKXEXQJ�

G� 0HODNXNDQ�LQWHUSRODVL GDWD

'DODP�PHODNXNDQ�DQDOLVD�GLSHUOXNDQ�XNXUDQ�MDULQJ�MDULQJ�HOHPHQ \DQJ�

FHQGHUXQJ�VDPD��ROHK�NDUHQD�LWX�SHUOX�GLODNXNDQQ\D�SURVHV�LQWHUSRODVL�



��

DJDU� MDULQJ�MDULQJ� HOHPHQ�PHPLOLNL� XNXUDQ� \DQJ� NXUDQJ� OHELK� VDPD��

3URVHV� LQWHUSRODVL� GLODNXNDQ� GLDQWDUD� GXD� WLWLN� DQWDU� FURVV� VXQJDL�

GHQJDQ�DUDK�PHPDQMDQJ�VXQJDL�

H� 0HPEXDW 1RGHVWULQJ

1RGHVWULQJ� GLJXQDNDQ� XQWXN� PHODNXNDQ� SHQRPHUDQ� HOHPHQ��

PHPDVXNNDQ� GDWD� GHELW�� VSHFLILHG� IORZUDWH� GDQ� HOHYDVL� PXND� DLU��

ZDWHU�VXUIDFH�HOHYDWLRQ��3HPEXDWDQ�1RGHVWULQJ�GLODNXNDQ�SDGD�FURVV�

VXQJDL�EDJLDQ�KXOX�GDQ�EDJLDQ�KLOLU�GHQJDQ�FDUD�PHQJKXEXQJNDQ�WLWLN�

DQWDU�WHELQJ�

I� 0HODNXNDQ�5HQXPEHU HOHPHQ

5HQXPEHU�� SHQRPRUDQ� EHUIXQJVL� XQWXN� PHPEHULNDQ� QRPRU� VHFDUD�

XUXW�SDGD� VHWLDS� HOHPHQ�\DQJ�DGD� \DQJ�GLODNXNDQ�SDGD�1RGHVWULQJ�

EDJLDQ�KXOX�VXQJDL�

J� 0HODNXNDQ�SHQJDWXUDQ VLPXODVL

3HQJDWXUDQ� VLPXODVL� \DQJ� GLODNXNDQ� DQWDUD� ODLQ� SHQJDWXUDQ� SDGD�

0DWHULDO� 3URSHUWLHV� VHSHUWL� 7XUEXOHQFH� GDQ� 5RXJKQHVV�� VHODLQ� LWX�

SHQJDWXUDQ�GLODNXNDQ�SDGD�0RGHO�&RQWURO�VHSHUWL�*HQHUDO��7LPLQJ�GDQ�

0DWHULDOV�

K� 0HPDVXNNDQ�GHELW�GDQ�HOHYDVL�PXND DLU

'DWD� GHELW�� VSHFLILHG� IORZUDWH� GDQ� HOHYDVL� PXND� DLU�� ZDWHU� VXUIDFH�

HOHYDWLRQ�GLPDVXNNDQ�SDGD�1RGHVWULQJ�EDJLDQ�KXOX�GDQ�KLOLU�VXQJDL�

L� 0HUXEDK�SHPRGHODQ VXQJDL

6HEHOXP� PHODNXNDQ� VLPXODVL� PDND� WHUOHELK� GDKXOX� PHUXEDK�

SHPRGHODQ�VXQJDL�\DQJ�VHPXOD�OLQHU�PHQMDGL�TXDGUDWLF�

M� 0HQMDODQNDQ�VLPXODVL 50$�

6HWHODK�SHQJDWXUDQ�VHOHVDL�PDND�PRGHO�VXQJDL�ELVD�GLODNXNDQ�VLPXODVL�

GHQJDQ�FDUD�UXQQLQJ�50$��

N� +DVLO VLPXODVL

+DVLO�VHWHODK�PHODNXNDQ�VLPXODVL�GDSDW�GLWDPSLONDQ�GHQJDQ�WDPSLODQ�

VHVXDL�NHEXWXKDQ�


