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-O��6XU\D�.HQFDQD�1R�����3DPXODQJ��7DQJJHUDQJ�6HODWDQ�,QGRQHVLD�
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.DQWRU�6XNX�'LQDV�.HKXWDQDQ�%LGDQJ�738�.RWD�$GPLQLVWUDVL�-DNDUWD�8WDUD�VDDW�LQL�PDVLK�PHPLOLNL�

EHEHUDSD�NHNXUDQJDQ���%HEHUDSD�NHNXUDQJDQ�WHUVHEXW�GLDQWDUDQ\D�DGDODK�PHGLD�SHPED\DUDQ�,370��,]LQ�
3HQJJXQDDQ�7DQDK�0DNDP���PHGLD�SHQ\LPSDQDQ�GDWD�ZDUJD�\DQJ�EHOXP�WHUNRPSXWHULVDVL��VHUWD�EHOXP�

DGDQ\D�PHGLD� SHQGDIWDUDQ� XQWXN� ,370� �,]LQ� 3HQJJXQDDQ� 7DQDK�0DNDP��� 3DGD� SHQHOLWLDQ� LQL� SHQXOLV�

PHQHUDSNDQ� VLVWHP� LQIRUPDVL� SHPED\DUDQ� 738� �7DPDQ� 3HPDNDPDQ� 8PXP�� XQWXN� PHPSHUPXGDK�

PDV\DUDNDW�GDODP�PHODNXNDQ�SHQGDIWDUDQ�GDQ�SHPED\DUDQ�GL�738��6LVWHP� LQIRUPDVL� DGDODK�NXPSXODQ�

HOHPDQ�\DQJ�VDOLQJ�EHUKXEXQJDQ�VDWX�VDPD�ODLQ�\DQJ�EHUEHQWXN�VDWX�NHVDWXDQ�XQWXN�PHQJLQWHJUDVLNDQ�GDWD��

PHPSURVHV� GDQ� PHQ\LPSDQ� VHUWD� PHQGLVWULEXVLNDQ� LQIRUPDVL�� 6LVWHP� LQIRUPDVL� GDSDW� GL� GHILQLVLNDQ�

VHEDJDL�VXDWX�VLVWHP�\DQJ�GDSDW�GLEXDW�ROHK�PDQXVLD�\DQJ�WHUGLUL�GDUL�EHEHUDSD�NRPSRQHQ�GDODP�RUJDQLVDVL�

XQWXN�PHQFDSDL�VXDWX�WXMXDQ�\DQJ�PHQ\DMLNDQ�LQIRUPDVL��6LVWHP�LQIRUPDVL�LQL�GDSDW�GLDNVHV�PHQJJXQDNDQ�

FRPSXWHU� DWDXSXQ� VPDUWSKRQH�� 3DGD� VLVWHP� LQIRUPDVL� LQL� WHUGDSDW� EHEHUDSD� PHQX� \DQJ� PHQ\HGLDNDQ�
EDQ\DN� LQIRUPDVL� DQWDUD� ODLQ� VHSHUWL� NHJLDWDQ�NHJLDWDQ� \DQJ� DNDQ� GLVHOHQJJDUDNDQ� ROHK� 6XNX� 'LQDV�

.HKXWDQDQ�.RWD�$GPLQLVWUDVL�-DNDUWD�8WDUD��SHQGDIWDUDQ�738��SHQ\LPSDQDQ�GDWD�GDWD�738�GL�.RWD�-DNDUWD�

8WDUD�GDQ�SHPED\DUDQ�WDJDLKDQ�738�.RWD�-DNDUWD�8WDUD��
�

.DWD�.XQFL���3HPED\DUDQ��6LVWHP�,QIRUPDVL��'LQDV�.HKXWDQDQ��738��,370��

�

�
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6LVWHP� 3HPED\DUDQ� VDQJDW� GHNDW� GHQJDQ�

NHKLGXSDQ� NLWD� VHKDUL�KDUL�� +DPSLU� VHWLDS� VDDW�

GDODP�NHJLDWDQ�SHUHNRQRPLDQ�VHKDUL�KDUL�WHUMDGL�

WUDQVDNVL� \DQJ� GLODNXNDQ� SDUD� SHODNX� HNRQRPL��

VHUWD�PDV\DUDNDW�XPXP�ODLQQ\D��6DGDU�DWDX�WLGDN��

NHJLDWDQ� WUDQVDNVL� \DQJ� NLWD� ODNXNDQ� WHUVHEXW�

EHUNDLWDQ�HUDW�GHQJDQ�VLVWHP�SHPED\DUDQ��
'LQDV� 3HUWDPDQDQ� GDQ� 3HPDNDPDQ�

GLEHQWXN� VHMDN� GLEHUODNXNDQQ\D� 3HUDWXUDQ�

'DHUDK��3HUGD��3URYLQVL�'.,�-DNDUWD�1RPRU����
7DKXQ� ����� WHQWDQJ� 2UJDQLVDVL� 3HUDQJNDW�

'DHUDK��3HQJJDEXQJDQ�LQL�GLGDVDUNDQ�DWDV�GDVDU�

EDKZD�NHGXD�XQLW�SHODNVDQDQ�RWRQRPL�LQL�GDODP�

PHODNVDQDNDQ� WXJDV� GDQ� IXQJVLQ\D�

GLNRRUGLQDVLNDQ�ROHK�$VLVWHQ�3HPEDQJXQDQ�GDQ�

/LQJNXQJDQ� +LGXS� PHPLOLNL� WXJDV� GDQ�

ZHZHQDQJ� XQWXN� PHPEDQJXQ� GDQ� PHQJHOROD�

WDPDQ�� MDOXU� KLMDX�� NHLQGDKDQ� NRWD� GDQ� PDNDP�

\DQJ� PHUXSDNDQ� EDJLDQ� 5XDQJ� 7HUEXND� +LMDX�

.RWD�>�@���
3DGD� .DQWRU� 6XNX� 'LQDV� .HKXWDQDQ�

%LGDQJ�738�.RWD�$GPLQLVWUDVL�-DNDUWD�8WDUD�VDDW�

LQL� PDVLK� PHPLOLNL� NHNXUDQJDQ� XQWXN� PHGLD�

SHPED\DUDQ� ,370� �,]LQ� 3HQJJXQDDQ� 7DQDK�

0DNDP���VHODLQ�LWX�SLKDN�6XNX�'LQDV�.HKXWDQDQ�

%LGDQJ� 738� .RWD� $GPLQLVWUDVL� -DNDUWD� 8WDUD�

PDVLK� NHNXUDQJDQ� MXJD� GDODP� PHGLD�

SHQ\LPSDQDQ� GDWD� ZDUJD� \DQJ� EHOXP�

WHUNRPSXWHULVDVL�� WLGDN� KDQ\D� LWX� VDDW� LQL� SLKDN�

6XNX� 'LQDV� .HKXWDQDQ� %LGDQJ� 738� .RWD�

$GPLQLVWUDVL� -DNDUWD� 8WDUD� EXOXP� PHPLOLNL�

PHGLD�SHQGDIWDUDQ�XQWXN�,370��,]LQ�3HQJJXQDDQ�
7DQDK�0DNDP����

2OHK� VHEDE� LWX� GDUL� SHUPDVDODKDQ� GL� DWDV�

SHQXOLV� PHPEXDW� ³5DQFDQJ� � %DQJXQ� � 6LVWHP�
,QIRUPDVL�3HPED\DUDQ�738��7DPDQ�3HPDNDPDQ�

8PXP��%HUEDVLV�:HE�GL�6XNX�'LQDV�.HKXWDQDQ�

.RWD� $GPLQLVWUDVL� -DNDUWD� 8WDUD´� \DQJ� GL�

GDODPQ\D� WHUGDSDW� LQIR� SHPED\DUDQ� ,370� GDQ�

NRQILUPDVL� SHPED\DUDQ� ,370� \DQJ� EHUDGD� GL�

OLQJNXQJDQ� 6XNX� 'LQDV� .HKXWDQDQ� .RWD�

$GPLQLVWUDVL�-DNDUWD�8WDUD�VHKLQJJD�ZDUJD�GDSDW�

PHODNXNDQ� ,370� YLD� EDQN� WUDQVIHU�

PHQJNRQILUPDVLNDQ� SHPED\DUDQ� NHSDGD�

$GPLQ�6WDI� GL� 6XNX� 'LQDV� .HKXWDQDQ� .RWD�
$GPLQLVWUDVL� -DNDUWD� 8WDUD� PHODOXL� DSOLNDVL�

WHUVHEXW� GHQJDQ� PHQJXSORDG� EXNWL� SHPED\DUDQ�

VHUWD�ZDUJD�GDSDW�PHQJHWDKXL�VWDWXV�SHPED\DUDQ�

,XUDQ� GDQ� PHQFHWDN� UHSRUW�KDVLO� SHPED\DUDQ�
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GLPDQDSXQ�ZDUJD�PHPEXWXKNDQ��VHODLQ�LWX�GDSDW�

PHQJRSWLPDOLVDVLNDQ� ZDNWX� GDODP� PHODNXNDQ�

SHPED\DUDQ�,370��
�

��� 0(72'(�3(1(/,7,$1�

3HQJJXQDDQ� PHWRGH� GDODP� PHODNXNDQ�
SHQHOLWLDQ�� EHUPDQIDDW� XQWXN� PHQGXNXQJ�

SHPEXDWDQ� ODSRUDQ� EHUGDVDUNDQ� GDWD� \DQJ�

GLSHUROHK�VHODPD�PHODNXNDQ�SHQHOLWLDQ�WHUVHEXW��

$GD� EHEHUDSD� PDFDP� PHWRGH� \DQJ� GDSDW�

GLJXQDNDQ��GLDQWDUDQ\D��

D�� 6WXGL�3XVWDND�

6WXGL� LQL� GLODNXNDQ� GHQJDQ� FDUD�

PHPSHODMDUL�GDQ�PHQHOLWL�EHUEDJDL�OLWHUDWXUH�GDUL�

SHUSXVWDNDDQ�\DQJ�EHUVXPEHU�GDUL��%XNX��MXUQDO�
LOPLDK��GDQ�VLWXV�LQWHUQHW��

E��2EVHUYDVL��3HQJDPDWDQ��

7HNQLN� SHQJXPSXODQ� GDWD� PHODOXL�
2EVHUYDVL� \DQJ� GLODNXNDQ� GHQJDQ� PHQJDPDWL�

DNWLILWDV�NHJLDWDQ�.DQWRU�6XNX�'LQDV�.HKXWDQDQ�

.RWD� $GPLQLVWUDVL� -DNDUWD� 8WDUD�� NKXVXVQ\D�
%LGDQJ�738��7DPDQ�3HPDNDPDQ�8PXP���

F��:DZDQFDUD��

8QWXN� SHQJXPSXODQ� GDWD� PHODOXL� WHNQLN�

ZDZDQFDUD� LQL� SHQ\XVXQ� PHODNXNDQ�

ZDZDQFDUD� NHSDGD� .HSDOD� 6HNVL�

3HPDNDPDQ�6XNX�'LQDV�.HKXWDQDQ�.RWD�

$GPLQLVUDVL�-DNDUWD�8WDUD�GDQ�DGPLQ�738�

\DQJ�WHUNDLW�SDGD�ORNDVL�VHWHPSDW��

�
��� +$6,/�'$1�3(0%$+$6$1�

$��,PSOHPHQWDVL�

,PSOHPHQWDVL� PHUXSDNDQ� WDKDS� ODQMXWDQ�
GDUL� SHUDQFDQJDQ� VLVWHP� \DQJ� DNDQ� GLODNXNDQ��

WHUPDVXN� SURJUDP� \DQJ� WHODK� GLEXDW� DJDU� VLDS�

XQWXN�GLRSHUDVLNDQ�VHFDUD�RSWLPDO�VHVXDL�GHQJDQ�

NHEXWXKDQ�DQWDUD�ODLQ�DGDODK�GHQJDQ�PHQHUDSNDQ�

SHUDQFDQJDQ� DQWDU� PXND� NH� GDODP� EHQWXN�

KDODPDQ�XWDPD�� EHVHVUWD� UXDQJ� OLQJNXS� DSOLNDVL�

\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHQHUDSDQ\D�QDQWL��

��� ,PSOHPHQWDVL�$QWDUPXND�

7DKDS� LPSOHPHQWDVL� VLVWHP� GLODNXNDQ�
XQWXN� PHQJXUDLNDQ� EHEHUDSD� KDO� SDGD�

VHEXDK�VLVWHP�\DQJ�WHODK�GLEXDW�VHEHOXP�

VLVWHP�WHUVHEXW�DNDQ�GL�LPSOHPHQWDVLNDQ��
GHQJDQ� WXMXDQ� PHQJXML� VLVWHP� DSDNDK�

VXGDK� OD\DN� XQWXN� GL� LPSOHPHQWDVLNDQ�

DWDX� EHOXP�� 6HGDQJNDQ� LPSOHPHQWDVL�
SURJUDP� PHUXSDNDQ� EHQWXN� SURJUDP�

\DQJ� GL� MDODQNDQ� SDGD� VLVWHP� \DQJ�

GLNHPEDQJNDQ��

�

D�� +DODPDQ�/RJLQ�$KOL�:DULV�

�
*DPEDU�����+DODPDQ�/RJLQ�$KOL�:DULV�
�

E�� +DODPDQ�3HQGDIWDUDQ�0DNDP�

�
�

*DPEDU�����+DODPDQ�3HQGDIWDUDQ�0DNDP�

�

F�� +DODPDQ�7DJLKDQ�$KOL�:DULV�

�

�
�

*DPEDU�����+DODPDQ�7DJLKDQ�$KOL�:DULV�

�

���3HQJXMLDQ�

D�� 3HQJXMLDQ�:KLWH�%R[�

3HQJXMLDQ� PHWRGH� ZKLWH� ER[�

PHUXSDNDQ� PHWRGH� GHVDLQ� WHVW� FDVH�
\DQJ� PHQJJXQDNDQ� VWUXNWXU� NRQWURO�

GHVDLQ�SURVHGXUDO�XQWXN�PHPSHUROHK�

WHVW� FDVH�� +DO� LQL� GDSDW� PHQMDPLQ�
EDKZD� VHPXD� MDOXU� LQGHSHQGHQ� SDGD�
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VXDWX� PRGXO� WHODK� GLJXQDNDQ� SDOLQJ�

WLGDN�VDWX�NDOL��PHQMDPLQ�SHQJJXQDDQ�

VHPXD�NHSXWXVDQ�ORJLV�SDGD�QLODL�WUXH�
GDQ� IDOVH�� PHQMDPLQ� SHQJDNVHVDQ�

VHPXD� SHUXODQJDQ� �ORRS��� VHUWD�

PHQJJXQDNDQ� VWUXNWXU� GDWD� LQWHUQDO�
XQWXN�PHQMDPLQ�YDOLGDVLQ\D��

�

�
*DPEDU�����3HQJXMLDQ�:KLWH�%R[�
�

E�� 3HQJXMLDQ�%ODFN�%R[�

%ODFN� %R[� 7HVWLQJ� EHUIRNXV� SDGD�
VSHVLILNDVL� IXQJVLRQDO� GDUL�

SHUDQJNDW� OXQDN�� 7HVWHU� GDSDW�

PHQGHILQLVLNDQ� NXPSXODQ� NRQGLVL�
LQSXW� GDQ� PHODNXNDQ� SHQJHWHVDQ�

SDGD� VSHVLILNDVL� IXQJVLRQDO�

SURJUDP�� %ODFN� %R[� 7HVWLQJ�

EXNDQODK�VROXVL�DOWHUQDWLI�GDUL�:KLWH�

%R[� 7HVWLQJ� WDSL� OHELK� PHUXSDNDQ�

SHOHQJNDS� XQWXN� PHQJXML� KDO�KDO�

\DQJ� WLGDN�GLFDNXS�ROHK�:KLWH�%R[�

7HVWLQJ�>�@��

�

�
*DPEDU�����3HQJXMLDQ�%ODFN�%R[�

�
F�� +DVLO�3HQJXMLDQ�

�
*DPEDU�����+DVLO�3HQJXMLDQ�

�

��� .(6,038/$1�

%HUGDVDUNDQ� KDVLO� DQDOLVD�� SHUDQFDQJDQ�

GDQ�LPSOHPHQWDVL�PDND�GDSDW�GLWDULN�NHVLPSXODQ�

VHEDJDL�EHULNXW��

��� 'HQJDQ�DGDQ\D�VLVWHP�LQIRUPDVL�LQL�SLKDN�

VXNX� 'LQDV� .HKXWDQDQ� NRWD� DGPLQLVWUDVL�
MDNDUWD� XWDUD� WHODK� PHPLOLNL� PHGLD�

SHPED\DUDQ� ,370� \DQJ� GDSDW� GLDNVHV�

VHFDUD� RQOLQH� VHUWD� GDSDW� PHQLPDOLVLU�

NHWHUODPEDWDQ�SHPED\DUDQ��

��� 'HQJDQ� DGDQ\D� VLVWHP� LQIRUPVL� LQL� SLKDN�

VXNX� 'LQDV� .HKXWDQDQ� NRWD� DGPLQLVWUDVL�

MDNDUWD� XWDUD� WHODK� PHPLOLNL� PHGLD�

SHQ\LPSDQDQ� GDWD� \DQJ� WHODK�

WHUNRPSXWHULVDVL�GDQ�GDSDW�PHPLQLPDOLVLU�

WHUMDGLQ\D�NHKLODQJDQ�GDWD��
��� 'HQJDQ�DGDQ\D�VLVWHP�LQIRUPDVL�LQL�SLKDN�

VXNX� 'LQDV� .HKXWDQDQ� NRWD� DGPLQLVWUDVL�

MDNDUWD� XWDUD� WHODK� PHPLOLNL� PHGLD�
SHQGDIWDUDQ�RQOLQH�XQWXN�SHPDNDPDQ�\DQJ�

GDSDW�GLDNVHV�GLPDQD�VDMD�ROHK�DKOLZDULV��

�

��� 6$5$1�

6DUDQ� \DQJ� GDSDW� GLEHULNDQ� XQWXN�

SHQJHPEDQJDQ�VLVWHP�LQIRUPDVL�LQL�DQWDUD�ODLQ���

��� 8QWXN� SHQJHPEDQJDQ� OHELK� ODQMXW� SDGD�

VLVWHP�LQIRUPDVL�LQL��GDSDW�GLNHPEDQJNDQ�

GHQJDQ�PHQDPEDKNDQ�PHGLD�SHPED\DUDQ�
,370�PHQJJXQDNDQ�PHWRGH�0�%DQNLQJ��

��� 8QWXN� SHQJHPEDQJDQ� OHELK� ODQMXW� VLVWHP�

LQIRUPDVL�LQL��GDSDW�GLNHPEDQJNDQ�GHQJDQ�
PHQJJXQDNDQ�IUDPHZRUN�VHODLQ�ERRWVWUDS�

VHSHUWL�� /DUDYHO�� &,� �&RGH� ,JQLWHU��� GDQ�

$MD[��

��� 8QWXN� SHQJHPEDQJDQ� OHELK� ODQMXW� VLVWHP�

LQIRUPDVL�LQL��GDSDW�GLNHPEDQJNDQ�GHQJDQ�

PHQHUDSNDQ� VLVWHP� LQIRUPDVL� EHUEDVLV�

DQGURLG��

�

�
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'$)7$5�3867$.$�
>�@� 'LQDV� SHUWDPDQDQ� GDQ� SHPDNDPDQ�� ��������

5HWULHYHG�IURP�GLQDV�SHUWDPDQDQ�GDQ�SHPDNDPDQ��

KWWS���SHUWDPDQDQSHPDNDPDQ�MDNDUWD�JR�LG�Y���SU

RILO���WHQWDQJ�NDPL��

>�@�+DQGD\DQL� U�� ��������$QDOLVLV� IDNWRU�IDNWRU� \DQJ�

PHPSHQJDUXKL� PLQDW� SHPDQIDDWDQ� VLVWHP�

LQIRUPDVL�GDQ�SHQJJXQDDQ�VLVWHP�LQIRUPDVL������

>�@�-U��U��0���	�VFKHOO��J��3����������6LVWHP�LQIRUPDVL�

PDQDMHPHQ��-DNDUWD��VDOHPED�HPSDW��

>�@� /DUDVWL��P�� ��������.HELMDNDQ� SHPHULQWDK� GDODP�

SHPXQJXWDQ�UHWUHEXVL���

>�@� 0XVWDTEDO�� P�� 6��� ILUGDXV�� U�� )��� 	� UDKPDGL�� K��

�������DJXVWXV���3HQJXMLDQ�DSOLNDVL�PHQJJXQDNDQ�

EODFN�ER[�WHVWLQJ�ERXQGDU\�YDOXH�DQDO\VLV������

>�@� 8OID�� W��� 	� KLGD\DWXOODK�� P�� )�� �������� 6LVWHP�

LQIRUPDVL� SDGD� NDQWRU� SHUSXVWDNDDQ� GDQ� DUVLS�

GDHUDK��NDQSHUSXV�DUVLSGD��NDEXSDWHQ�SHNDORQJDQ�

EHUEDVLV�ZHE��9RO������QR���������

�


