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3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHPSHODMDUL� -DULQJDQ� 6\DUDI� WLUXDQ� �-67�� GHQJDQ� PHWRGH�
%DFNSURSDJDWLRQ��'DWD�\DQJ�GLJXQDNDQ�DGDODK�GDWD�VHNXQGHU�\DQJ�EHUXSD�VHQ\DZD�YRODWLOH
PLQ\DN�DWVLUL�GHQJDQ�EHUEDJDL�NRVHQWUDVL��\DQJ�PHUXSDNDQ�KDVLO�GDUL�NHOXDUDQ�ODULN�VHQVRU�JDV��
3HQHOLWLDQ� GLODNXNDQ� GHQJDQ� PHQFDUL� DUVLWHNWXU� GDUL� %DFNSURSDJDWLRQ� \DQJ� WHUEDLN�� +DVLO�
SHQJXMLDQ�\DQJ�WHUEDLN�\DLWX�PHQJJXQDNDQ�IXQJVL�DNWLYDVL�6LJPRLG�%LSRODU��ODMX�SHPEHODMDUDQ�
�OHDUQLQJ�UDWH�� �������PHQJJXQDNDQ���KLGGHQ�OD\HU�GHQJDQ�IXQJVL�SHODWLKDQ�*UDGLHQW�GHVFHQW��
XQWXN�ERERW�GDQ�ELDV�GLJXQDNDQ�QLODL� DFDN�� ,WHUDVL� WHUKHQWL�VDDW�VLVWHP�-67�WHODK�PHPHQXKL�
HUURU�WHUNHFLO�\DLWX�VHEDQ\DN������LWHUDVL� 7LQJNDW�DNXUDVL�GDUL�-67�%DFNSURSDJDWLRQ \DQJ�WHODK
GLEDQJXQ�\DLWX�VHEHVDU��������GDODP�PHQJHQDOL�GDWD�ODWLK��GDQ PHQJLGHQWLILNDVL�VHWLDS�GDWD�
XML GHQJDQ�WLQJNDW�DNXUDVL�UDWD�UDWD�VHEHVDU�������

.DWD�NXQFL ����%DFNSURSDJDWLRQ��-DULQJDQ�6\DUDI�7LUXDQ��6HQVRU�*DV

,��3(1'$+8/8$1

-DULQJDQ�V\DUDI�WLUXDQ��DUWLILFDO�QHXUDO�QHWZRUN��DGDODK�VLVWHP�NRPSXWDVL�\DQJ�DUVLWHNWXU�

GDQ�RSHUDVLQ\D�GLLOKDPL�GDUL�SHQJHWDKXDQ�WHQWDQJ�VHO�V\DUDI�ELRORJLV�GL�GDODP�RWDN��-DULQJDQ�

V\DUDI�WLUXDQ�PHUXSDNDQ�VDODK�VDWX�UHSUHVHQWDVL�EXDWDQ�GDUL�RWDN�PDQXVLD�\DQJ�VHODOX�PHQFRED�

PHQVWLPXODVL�SURVHV�SHPEHODMDUDQ�SDGD�RWDN�PDQXVLD� WHUVHEXW�� -DULQJDQ�V\DUDI� WLUXDQ�GDSDW�

GLJDPEDUNDQ�VHEDJDL�PRGHO�PDWHPDWLV�GDQ�NRPSXWDVL�XQWXN� IXQJVL� DSURNVLPDVL� QRQ�OLQHDU��

NODVLILNDVL� GDWD�FOXVWHU GDQ� UHJUHVL� QRQ�SDUDPHWULN� DWDX� VHEXDK� VLPXODVL� GDUL�NROHNVL�PRGHO�

MDULQJDQ�V\DUDI�ELRORJL�

3HQJDWXUDQ� ERERW� GLODNXNDQ� WHUXV� PHQHUXV� GDQ� GHQJDQ� PHQJJXQDNDQ� NULWHULD� WHUWHQWX�

VDPSDL�GLSHUROHK�NHOXDUDQ� \DQJ�GLKDUDSNDQ� �3XVSLWDQLQJUXP�������� 6HSHUWL� KDOQ\D�GHQJDQ�

LQGHUD�SHQFLXPDQ�PDQXVLD��VLVWHP�VHQVRU�JDV�WHUVHEXW�GLUDQFDQJ�DJDU�GDSDW�PHQJHQDOL�VHQ\DZD�

YRODWLOH \DQJ� PXGDK� PHQJXDS�� 0LQ\DN� QLODP� �SDWFKRXOL� RLO�� DGDODK� PLQ\DN� DWVLUL� \DQJ�

GLSHUROHK�GDUL�SHQ\XOLQJDQ�WHUQD�GDXQ�WDQDPDQ�QLODP��3RJRVWHPRQ�FDEOLQ�%HQWK� DURPDQ\D�

\DQJ�NKDV�GDQ�PXGDK�PHQJXDS�VHKLQJJD�GDSDW�GHQJDQ�PXGDK�GLODNXNDQ�SHQGHWHNVLDQ�DURPD��

,QGRQHVLD�PHUXSDNDQ� SHQJKDVLO� PLQ\DN� QLODP� WHUEHVDU� GL� GXQLD� \DQJ� WLDS� WDKXQ�PHPDVRN�
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VHNLWDU� ���� NHEXWXKDQ� GXQLD �+D\DQL�� ������� 1DPXQ� GDODP� SURGXNVLQ\D� NHDVOLDQ�PLQ\DN�

QLODP�\DQJ�GLKDVLONDQ�VHULQJNDOL�GLFDPSXUNDQ�VHQ\DZD�ODLQ PLVDOQ\D�\DQJ�XPXP�GLJXQDNDQ�

VHEDJDL�EDKDQ�SHQFDPSXU�PLQ\DN 3HQHOLWLDQ� LQL�PHPEDQJXQ� VLVWHP�SHQJHQDODQ�SROD�XQWXN�

VHQVRU��'DWD� LQSXW� EHUXSD� GDWD� VHNXQGHU� \DQJ� GLJXQDNDQ� VHEDJDL� GDWD�PDVXNDQ� XQWXN� -67�

GHQJDQ� PHWRGH� %DFNSURSDJDWLRQ�� 'DUL� VLVWHP� -67� LQL� GLOLKDW� EDJDLPDQD� DUVLWHNWXU� \DQJ�

GLJXQDNDQ�KLQJJD�PHQGDSDWNDQ�WLQJNDW�DNXUDVL�\DQJ�WHUEDLN�GDUL�VLVWHP�ODULN�VHQVRU�JDV�

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�GDWD�VHQVRU�JDV�GDUL�PLQ\DN�$WVLUL�\DQJ�GLEHGDNDQ�PHQXUXW�

SHQFDPSXUDQQ\D� GHQJDQ� VHQ\DZD� ODLQ�� 0LQ\DN� $WVLUL� PHUXSDNDQ� VHQ\DZD� YRODWLOH \DQJ�

PXGDK�PHQJXDS�VHKLQJJD�EDLN�VHEDJDL�VDPSHO�SHQJXMLDQ�SHUIRUPD�GDUL�ODULN�VHQVRU�JDV�GDODP�

PHQJHQDOL�DURPD�

,,��0(72'(�3(1(/,7,$1

�����$ODW�GDQ�%DKDQ

3DGD SHQHOLWLDQ�LQL�GLJXQDNDQ�GDWD�VHNXQGHU�\DQJ�PHUXSDNDQ�KDVLO�NHOXDUDQ�GDUL�VHQVRU�

\DQJ� WHODK� GLNHPEDQJNDQ� ROHK� /DERUDWRULXP� )LVLND� 0DWHULDO -XUXVDQ� )LVLND� )DNXOWDV�

0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP�8QLYHUVLWDV�*DGMDK�0DGD��'DWD�VHNXQGHU�PHUXSDNDQ�

KDVLO�GDUL�UHVSRQ�VHQVRU�WHUKDGDS�DURPD�GDUL�PLQ\DN�QLODP��$WVLUL��GHQJDQ�NRQVHQWUDVL�\DQJ�

EHUEHGD�EHGD�WHUKDGDS�SHQDPEDKDQ�VRODU��'DWD�\DQJ�GLSHUROHK�DNDQ�GLJXQDNDQ�VHEDJDL�GDWD�

PDVXNDQ�SHPEHODMDUDQ�GDODP�DUVLWHNWXU�-67�GHQJDQ�PHWRGH�%DFNSURSDJDWLRQ�

�����3URVHGXU�.HUMD

3ULQVLS�SHQGHWHNVLDQ�JDV�ROHK�ODULN�VHQVRU�DGDODK�GHQJDQ�PHQJXNXU�SHUXEDKDQ�UHVLVWDQVL�

VDDW�PROHNXO�PROHNXO�JDV�GLVHUDS�ROHK�SHUPXNDDQ�VHQVRU��3HUXEDKDQ�UHVLVWDQVL� LQL�GLGHWHNVL�

VHEDJDL� SHUXEDKDQ� WHJDQJDQ� DQWDUD� XMXQJ�XMXQJ� GDUL� UHVLVWDQVL� EHEDQ�� 6HODQMXWQ\D� VLQ\DO�

NHOXDUDQ� ODULN�VHQVRU�GLNRQGLVLNDQ�ROHK�UDQJNDLDQ�SHQJNRQGLVLDQ�VLQ\DO��7XJDV�SHQJNRQGLVL�

VLQ\DO� \DQJ� VHULQJ� GLODNXNDQ� DGDODK� SHQJXDWDQ� �DPSOLILFDWLRQ�� \DQJ� WHUGLUL� GDUL� UDQJNDLDQ�

SHQJXDW�GDQ�WDSLV�ORORV�UHQGDK��6HWHODK�GLSURVHV�ROHK�SHQJNRQGLVLDQ�VLQ\DO��NHOXDUDQQ\D�GLXEDK�

PHQMDGL�VLQ\DO�GLJLWDO�ROHK�$'&�GDODP�PLNURNRQWUROHU�GDQ�GLNLULP�NH�NRPSXWHU�PHODOXL�86%�

\DQJ�GLKXEXQJNDQ��PHODOXL�VHULDO�SRUW��6HODQMXWQ\D��VLQ\DO�GLRODK�PHODOXL�SHPURVHVDQ�VLQ\DO�

NHPXGLDQ�GLODNXNDQ�SHQJHQDODQ�SROD�WHUKDGDS�DURPD�\DQJ�GLGHWHNVL�

*DPEDU�����0HNDQLVPH�.HUMD�6HQVRU�*DV��$ML�������

/DULN�
VHQVRU

WĞŶŐŬŽŶĚŝƐŝĂŶ
ƐŝŶǇĂů ���

WĞŵƌŽƐĞƐĂŶ
ƐŝŶǇĂů�ͬ�ĚĂƚĂ

WĞŶŐĞŶĂůĂŶ�
ƉŽůĂ
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6HWHODK�GLODNXNDQ�SHQHOLWLDQ�PDND�GLGDSDWNDQ�KDVLO�GHQJDQ�YDULDVL�SHUXEDKDQ�DQWDUD�

IXQJVL�DNWLYDVL� OHDUQLQJ�UDWH��WHUKDGDS�WLQJNDW�MXPODK�LWHUDVL��EHVDUQ\D�HUURU�GDQ�DNXUDVL�GDUL�

SHUIRUPD�VLVWHP�SHQJHQDODQ�SROD�GLWXQMXNNDQ�SDGD�WDEHO�GL�EDZDK�LQL��

7DEHO����� 3HQJXMLDQ�SDGD�SHUXEDKDQ�IXQJVL�DNWLYDVL��GHQJDQ�OHDUQLQJ�UDWH  �����

)XQJVL�

$NWLYDVL�

3HODWLKDQ�'DWD�/DWLK

,WHUDVL (UURU $NXUDVL����

6LJPRLG�ELSRODU ���� ������ �������

6LJPRLG�ELQHU ���� ������ �������

)XQJVL�,GHQWLWDV ���� ������ �������

%HUGDVDUNDQ� WDEHO������GHQJDQ�PHQJJXQDNDQ� OHDUQLQJ�UDWH������GLSHUROHK�KDVLO� WHUEDLN�SDGD�

IXQJVL�DNWLYDVL�VLJPRLG�ELSRODU�GHQJDQ������LWHUDVL��

7DEHO������3HQJXMLDQ�SDGD�SHUXEDKDQ�IXQJVL�DNWLYDVL��GHQJDQ�OHDUQLQJ�UDWH� �����
)XQJVL�

$NWLYDVL�

3HODWLKDQ�'DWD�/DWLK

,WHUDVL (UURU $NXUDVL�
���

6LJPRLG�
ELSRODU

���� ������ �������

6LJPRLG�
ELQHU

���� ������ �������

)XQJVL�
,GHQWLWDV

���� ������ �������

7DEHO�GL�DWDV��WDEHO�������GHQJDQ�PHQJJXQDNDQ�OHDUQLQJ�UDWH������GLSHUROHK�KDVLO�WHUEDLN�SDGD�

IXQJVL�DNWLYDVL�VLJPRLG�ELSRODU�GHQJDQ�WLQJNDW�DNXUDVL����������

7DEHO������3HQJXMLDQ�SDGD�SHUXEDKDQ�IXQJVL�DNWLYDVL��GHQJDQ�OHDUQLQJ�UDWH� �����

)XQJVL�

$NWLYDVL�

3HODWLKDQ�'DWD�/DWLK

,WHUDVL (UURU $NXUDVL�
���

6LJPRLG�
ELSRODU

���� ����� �������

6LJPRLG�
ELQHU

��� ����� �������

)XQJVL�
,GHQWLWDV

���� ����� �������
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6HWHODK� GLGDSDWNDQ� SHUIRUPD� WHUEDLN� EHUGDVDUNDQ� YDULDVL� DQWDUD� IXQJVL� DNWLYDVL� GDQ�

OHDUQLQJ�UDWH�SDGD�DOJRULWPD�%DFNSURSDJDWLRQ�WHUKDGDS�SHQJXMLDQ�GDWD�ODWLK�PDND�VHODQMXWQ\D�

-67�DNDQ�GLXML�SHUIRUPDQ\D�GHQJDQ�PHQJJXQDNDQ�GDWD�XML��%HULNXW�DGDODK�JUDILN�SHUIRUPD�GDUL�

-67�\DQJ�GLKDVLONDQ�

*UDILN�����0HDQ�6TXUH�(UURU��06(�

*UDILN��� 1LODL�UHJUHVL�DQWDUD�LQSXW�GDQ�WDUJHW�MDULQJDQ��5� ���������

3HQJLGHQWLILNDVLDQ�EHUGDVDUNDQ�HUURU�WHUNHFLO�KDVLO�SHUEDQGLQJDQ�WHUKDGDS�GDWD�\DQJ�WHODK�

GLODWLK�VHEHOXPQ\D�VHSHUWL�\DQJ�GLWXQMXNNDQ�SDGD�WDEHO����
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7DEHO������+DVLO�NODVLILNDVL�-67�%DFNSURSDJDWLRQ WHUKDGDS�GDWD�XML

1DPD�6DPSHO ,GHQWLILNDVL�

VHEDJDL

(UURU $NXUDVL

���

$WVLUL����� $WVLUL����� ����� �����

$WVLUL���� $WVLUL���� ���� ������

$WVLUL���� $WVLUL���� ���� �����

$WVLUL���� $WVLUL���� ���� �����

$WVLUL���� $WVLUL���� ���� �����

$WVLUL���� $WVLUL���� ���� �����

$WVLUL���� $WVLUL���� ���� �����

$WVLUL���� $WVLUL���� ���� �����

6RODU����� 6RODU����� ���� �����

%HUGDVDUNDQ� WDEHO� ���� GDSDW� GLOLKDW� EDKZD� DUVLWHNWXU� MDULQJDQ� \DQJ� GLEDQJXQ� WHODK� GDSDW�

PHQJHQDOL�GDWD�XML�GHQJDQ�NHDNXUDWDQ�UDWD�UDWD�VHEHVDU��������\DQJ�PHQXQMXNNDQ�EDKZD�-67�

\DQJ�WHODK�GLEDQJXQ�WHODK�GDSDW�GLJXQDNDQ�VHEDJDL�VLVWHP�SHQJHQDODQ�SROD� *DPEDU�GL�EDZDK�

�*DPEDU�����DGDODK�FRQWRK�WDPSLODQ�DQWDU�PXND�\DQJ�WHODK�GLEXDW�SDGD�*8,�0DWODE VHEDJDL�

XVHU�LQWHUIDFH \DQJ�PHPXGDKNDQ�GDODP�SHQJDSOLNDVLDQ�VLVWHP�-67�GDODP�SHQJHQDODQ�SROD�GDUL�

VLVWHP�ODULN�VHQVRU�JDV�SDGD�SHQGHWHNVLDQ�DURPD�YRODWLOH GDUL PLQ\DN�DWVLUL

*DPEDU��� DQWDUPXND�VLVWHP�SHQJHQDODQ�SROD
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��� 7HODK� GLUDQFDQJ� VLVWHP� SHQJHQDODQ� SROD� XQWXN� PHQJLGHQWLILNDVL� NHDVOLDQ� PLQ\DN� QLODP�

�PLQ\DN� DWVLUL�� GHQJDQ� PHQJJXQDNDQ� PHWRGH� -67� %DFNSURSDJDWLRQ�� DUVLWHNWXU� GDUL�

%DFNSURSDJDWLRQ� \DLWX� GHQJDQ� PHQJJXQDNDQ� IXQJVL� DNWLYDVL� 6LJPRLG� %LSRODU�� ODMX�

SHPEHODMDUDQ��OHDUQLQJ�UDWH�� �������PHQJJXQDNDQ���KLGGHQ�OD\HU�GHQJDQ�IXQJVL�SHODWLKDQ�

*UDGLHQW�GHVFHQW��XQWXN�ERERW�GDQ�ELDV�GLJXQDNDQ�QLODL�DFDN��,WHUDVL�WHUKHQWL�VDDW�VLVWHP�-67�

WHODK�PHPHQXKL�HUURU�WHUNHFLO�\DLWX�VHEDQ\DN������LWHUDVL�

���7LQJNDW�DNXUDVL�GDUL�-67�%DFNSURSDJDWLRQ�\DQJ�WHODK�GLEDQJXQ�\DLWX�VHEHVDU���������GDODP�

PHQJHQDOL�GDWD�ODWLK�

���6LVWHP�-67�\DQJ� WHODK�GLEDQJXQ�PDPSX�PHQJLGHQWLILNDVL�VHWLDS�GDWD�XML�GHQJDQ� � WLQJNDW�

DNXUDVL� UDWD�UDWD� VHEHVDU� �������� GDQ� PDPSX� PHQJHQDOL� SROD� GHQJDQ� NODVLILNDVL� EHQDU�

VHEHVDU������

'$)7$5�3867$.$

$ML��3���&KRWLPDK��GDQ�7UL\DQD��.���������'HYHORSPHQW�RI�3RUWDEOH�(OHFWURQLF�1RVH�8VLQJ�
0HWDO� 2[LGH� *DV� 6HQVRU� $UUD\� IRU� &ODVVLI\LQJ� /RFDO� 6SLFHV�� ,QWHUQDWLRQDO� 3K\VLFV�
&RQIHUHQFH��<RJ\DNDUWD�����± ���6HSWHPEHU�

%KDWWDFKDU\DD��1���6HWK��6���7XGX��%���7DPXO\��3���-DQD��$���*KRVK��'���%DQG\RSDGK\D\��5���
%KX\DQ� GDQ 0���6DEKDSDQGLW��6�� ����� 'HWHFWLRQ�2I�2SWLPXP�)HUPHQWDWLRQ�7LPH�)RU�
%ODFN� 7HD� 0DQXIDFWXWLQJ� 8VLQJ� (OHFWURQLF� 1RVH�� 6HQVRU� DQG� $FWXDWRU
�����������WWWWWWWW[[�%�����������± ����

'HPXWK�� +��GDQ %HDOH�� 0��� ������1HXUDO� 1HWZRUN� 7RROER[�� )RU� 8VH� ZLWK� 0$7/$%�� 7KH�
0DWK:RUNV��1DWLFN�

+D\DQL (QL������� 7HNQLN�$QDOLVLV�0XWX�0LQ\DN�1LODP� %XOHWLQ�WHNQLN�SHUWDQLDQ��YRO�����1R��
��

.XVXPDGHZL�� 6��� ������0HPEDQJXQ� -DULQJDQ� 6\DUDI� 7LUXDQ�0HQJJXQDNDQ�0$7/$%� GDQ�
(;(/,1.��HGLVL����*UDKD�,OPX��<RJ\DNDUWD�

3XVSLWDQLQJUXP��'���������3HQJDQWDU�-DULQJDQ�6\DUDI�7LUXDQ��$QGL�2IIVHW��<RJ\DNDUWD�

6DQWRVD�� %��� ������'DWD� 0LQQLQJ� 7HUDSDQ� GHQJDQ� 0$7/$%�� (GLVL� 3HUWDPD�� *UDKD� ,OPX��
<RJ\DNDUWD�

6LDQJ�-�-���������-DULQJDQ�6\DUDI�7LUXDQ�GDQ�3HPURJUDPDQQ\D�GHQJDQ�PHJJXQDNDQ�
0$7/$%��(GLVL����$QGL��<RJ\DNDUWD


