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7HNQRORJL� LQIRUPDVL� PHQGXNXQJ� EHUMDODQQ\D� SHOD\DQDQ� DNDGHPLN� XQWXN�

PHQJKDVLONDQ� VLVWHP� EHODMDU� PHQJDMDU� \DQJ� EHUNHODQMXWDQ� GDQ� PHQLQJNDWNDQ�

HIHNWLYLWDV� SURVHV� ELVQLV� ,QVWLWXVL� 3HQGLGLNDQ�� VDODK� VDWX� FRQWRK� HIHNWLYLWDV� GDUL�

SHQHUDSDQ�WHNQRORJL�LQIRUPDVL�DGDODK�SHQJLVLDQ�.56��.DUWX�5HQFDQD�6WXGL��VHFDUD�

GDULQJ�� 3HQJXUXVDQ� .56� 0DKDVLVZD� WLGDN� ODJL� KDUXV� GDWDQJ� NH� NDPSXV� XQWXN�

PHQJXUXV�PDWD�NXOLDK�\DQJ�DNDQ�GLSLOLK�GDQ�PHQJLVL�OHPEDU�NHUWDV�XQWXN�PHPLOLK�

PDWD�NXOLDK�� NDUHQD� VDDW� LQL� SHQJLVLDQ�.56�ELVD�GLODNXNDQ�GL�PDQD� VDMD�GHQJDQ��

PHQJJXQDNDQ�JDZDL�\DQJ�WHUKXEXQJ�GHQJDQ�LQWHUQHW��6HGDQJNDQ�GDUL�VHJL�LQVWLWXVL�

SHQGLGLNDQ�DGDODK�PHPXGDKNDQ� VWDI�XQWXN�PHUHNDS�KDVLO� SHQJLVLDQ�PDWD�NXOLDK�

\DQJ�VXGDK�GLSLOLK�PDKDVLVZD�NDUHQD�,QVWLWXVL�3HQGLGLNDQ�VXGDK�PHPLOLNL�GDWDEDVH�

GDQ�ZHE�DSOLNDVL�.56�'DULQJ��

,QVWLWXVL� 3HQGLGLNDQ� ;<=� DGDODK� VDODK� VDWX� RUJDQLVDVL� \DQJ� PHQHUDSNDQ�

WHNQRORJL� LQIRUPDVL�XQWXN�PHQXQMDQJ�SURVHV�ELVQLV�GDQ�DNDGHPLN��1DPXQ�SHUOX�

XQWXN� GLSHUKDWLNDQ� XQWXN� DVSHN� NHDPDQDQ� SDGD� SURVHV� WHNQRORJL� LQIRUPDVL�

GLSHUOXNDQ� DGDQ\D� GRNXPHQWDVL� WHQWDQJ� GDIWDU� DVHW� WHNQRORJL� LQIRUPDVL� \DQJ�

GLDQJJDS�EHULVLNR�GL�,QVWLWXVL�3HQGLGLNDQ�;<=��NDUHQD�GRNXPHQWDVL�WHQWDQJ�GDIWDU�

DVHW� WHNQRORJL� LQIRUPDVL� \DQJ� GLDQJJDS� EHULVLNR� GLQLODL� SHQWLQJ� VHEDJDL� EDKDQ�

HYDOXDVL� XQWXN� PHQLQJNDWNDQ� NHDPDQDQ� SDGD� VLVWHP� LQIRUPDVL� GL� ,QVWLWXVL�

3HQGLGLNDQ�;<=���

1DPXQ�,QVWLWXVL�3HQGLGLNDQ�;<=�EHOXP�PHPSXQ\DL�GRNXPHQWDVL�DVHW�NULWLV�

\DQJ�EHULVL�GDIWDU�DVHW�WHNQRORJL�LQIRUPDVL�\DQJ�GLDQJJDS�EHULVLNR��VHODPD�LQL�SLKDN�

LQVWLWXVL�PHQJDWDVL� JDQJJXDQ�SDGD�VDODK�VDWX�DVHW�EHUGDVDUNDQ� ODSRUDQ�GDQ� WLGDN�

PHODNXNDQ� SURVHV� GRNXPHQWDVL�� VHKDUXVQ\D� GRNXPHQWDVL� GLEXWXKNDQ� XQWXN�

SHQDQJDQDQ�SDGD�DQFDPDQ�GDQ�ULVLNR�NHDPDQDQ�WHNQRORJL�LQIRUPDVL�MLND�VHZDNWX�

±�ZDNWX�WHUMDGL�NHJDJDODQ�SURVHV�\DQJ�VDPD��0HUXMXN�SDGD�SHQHOLWLDQ�VHEHOXPQ\D�

�<XKD]��������� WHUGDSDW�GDIWDU�XUXWDQ�DVHW�NULWLV�PLOLN� ,QVWLWXVL�3HQGLGLNDQ�;<=��

6DODK�VDWX�DVHW�WHUSHQWLQJ�PLOLN�,QVWLWXVL�3HQGLGLNDQ�;<=�DGDODK�:HE�.56�'DULQJ�
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�.DUWX�5HQFDQD�6WXGL�'DULQJ���.56�'DULQJ�PHPSXQ\DL�GDWD�VDQJDW�SHQWLQJ�EHUXSD�

GDWD�SULEDGL�PDKDVLVZD��PDWD�NXOLDK�\DQJ�GLDPELO��WUDQVNULS�QLODL��GDWD�NHKDGLUDQ��

GDWD� NHQGDUDDQ�� GDQ� GDWD� SHPED\DUDQ�� $VHW� WHUVHEXW� SHUOX� GLODNXNDQ� SHQHOLWLDQ�

XQWXN� PHQJHWDKXL� NHUHQWDQDQQ\D�� PDND� GLSHUOXNDQ� NHUDQJND� NHUMD� XQWXN�

PHQJHWDKXL�NHUHQWDQDQ�SDGD�DVHW�WHUVHEXW��

.HUDQJND� NHUMD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� 9$37�

�9XOQHUDELOLW\� $VVHVVPHQW� DQG� 3HQHWUDWLRQ� 7HVWLQJ��� $SOLNDVL� \DQJ� GLJXQDNDQ�

XQWXN�PHQJHWDKXL�NHUHQWDQDQ�NHDPDQDQ�SDGD�DVHW�VLVWHP�LQIRUPDVL�DGDODK�2:$63�

=$3��2SHQ�:HE�$SSOLFDWLRQ�6HFXULW\�3URMHFW�=HG�$WWDFN�3UR[\���2:$63�=$3�

DGDODK� DSOLNDVL� XQWXN� PHQHPXNDQ� YXOQHUDELOLWLHV� GDODP� VXDWX�ZHE� DSSOLFDWLRQ��

6HWHODK� GLNHWDKXL� KDVLO� GDUL� YXOQHUDELOLWLHV� GDUL� ZHE� DSSOLFDWLRQ� PDND� WDKDS�

VHODQMXWQ\D� DGDODK� GLODNXNDQ� SHQHWUDWLRQ� WHVWLQJ�� 6HWHODK� LWX� GLEXDWNDQ� ODSRUDQ�

KDVLO�SHQJXMLDQ�NHUHQWDQDQ�SDGD�:HE�.56�'DULQJ�\DQJ�GLWXMXNDQ�NHSDGD�,QVWLWXVL�

3HQGLGLNDQ�;<=��

���� 5XPXVDQ�0DVDODK�

%HOXP�DGD�SURVHV�HYDOXDVL�NHDPDQDQ�WHUKDGDS�DVHW�WHNQRORJL�LQIRUPDVL�\DQJ�

DGD��VHKLQJJD�MLND�WHUMDGL�NHJDJDODQ�SURVHV�DWDX�VHUDQJDQ�EHOXP�GLNHWDKXL�GDPSDN�

\DQJ�WHUMDGL�GDQ�EDJDLPDQD�FDUD�PHQJDWDVLQ\D��

���� %DWDVDQ�0DVDODK�

�� 3HQHOLWLDQ� GLODNXNDQ� PHQJDFX� SDGD� NHUDQJND� NHUMD� 9$37� �9XOQHUDELOLW\�

$VVHVVPHQW�DQG�3HQHWUDWLRQ�7HVWLQJ���

�� 9XOQHUDELOLW\�$VVHVVPHQW�SDGD�:HE�.56�'DULQJ�PHQJJXQDNDQ�WRRO�2:$63�

=$3��

���� 7XMXDQ�3HQHOLWLDQ�

7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� PHPEXDW� ODSRUDQ� KDVLO� SHQJXMLDQ� NHUHQWDQDQ�

SDGD�:HE�.56�'DULQJ��
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���� 0DQIDDW�3HQHOLWLDQ�

'HQJDQ� DGDQ\D� SHQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� PHPEDQWX� SLKDN� ,QVWLWXVL�

;<=�GDODP�PHQJHWDKXL�NHUHQWDQDQ�NHDPDQDQ�SDGD�:HE�.56�'DULQJ��

���� 6LVWHPDWLND�3HQXOLVDQ�

6LVWHPDWLND� SHQXOLVDQ� WXJDV� DNKLU� GLEDJL� PHQMDGL� OLPD� EDE�� %HULNXW�

SHQMHODVDQ�PDVLQJ�PDVLQJ�EDE��

%$%�,�3(1'$+8/8$1�

3HQMHODVDQ�PHQJHQDL�ODWDU�EHODNDQJ�PDVDODK��EDWDVDQ�PDVDODK��WXMXDQ�GDQ�PDQIDDW�

SHQHOLWLDQ��VHUWD�VLVWHPDWLND�SHQXOLVDQ�WXJDV�DNKLU��

%$%�,,�/$1'$6$1�7(25,�

0HQJHQDL� GDVDU� WHRUL� \DQJ�PHQGXNXQJ�PDVDODK� \DQJ� VHGDQJ� GLNDML�� DQWDUD� ODLQ�

7LQMDXDQ�3XVWDND�� ,QIRUPDWLRQ�7HFKQRORJ\�6HFXULW\�$VVHVVPHQW��.HUDQJND�NHUMD�

9$37�� 2:$63� =$3�� 1PDS�� 0DQ�LQ�WKH�0LGGOH�� $USVSRRI�� 66/6WULS�� 6RFLDO�

(QJLQHHULQJ��

%$%�,,,�0(72'2/2*,�3(1(/,7,$1�

3HQMHODVDQ� WHQWDQJ� UHQFDQD�� ODQJNDK� GDQ� WDKDSDQ� NHJLDWDQ� \DQJ� DNDQ� GLODNXNDQ�

GDODP� SHQHOLWLDQ�� PXODL� GDUL� 6FRSH�� 5HFRQQDLVVDQFH�� 9XOQHUDELOLW\� 'HWHFWLRQ��

,QIRUPDWLRQ�$QDO\VLV�DQG�3ODQQLQJ��3HQHWUDWLRQ�7HVWLQJ��3ULYLOHJH�(VFDODWLRQ��GDQ�

5HSRUWLQJ��

%$%�,9�+$6,/�3(1(/,7,$1�'$1�3(0%$+$6$1�

3HQMHODVDQ�WHQWDQJ�KDVLO�SHQHOLWLDQ�SDGD�SHQJXMLDQ�WHUKDGDS�:HE�.56�'DULQJ��

%$%�9�.(6,038/$1�'$1�6$5$1�

.HVLPSXODQ� GDUL� KDVLO� SHQHOLWLDQ� GDQ� VDUDQ� \DQJ� GLEHULNDQ� XQWXN� SHQHOLWLDQ�

VHODQMXWQ\D��

'$)7$5�3867$.$�

%HULVLNDQ� GDIWDU� MXUQDO�� WHVLV�� EXNX� DWDX� DODPDW�ZHEVLWH� UXMXNDQ� \DQJ�GLJXQDNDQ�

GDODP�SHQXOLVDQ���


