
Ϯϵϭ

9ROXPH�� 1RPRU�����2NWREHU ����
3�±,661��������������(�,661������������
2MV��KWWS���MRXUQDO�XLQ�DODXGGLQ�DF�LG�LQGH[�SKS�LQVWHN�LQGH[
(PDLO���LQVWHN#XLQ�DODXGGLQ�DF�LG

35(',.6,�+$6,/�3$1(1�7(%8�'(1*$1�$3/,.$6,�7$.6$6,�7(%8
%(5%$6,6�:(%6,7(�

.$0$58'',1�721(���185�$),),� ��5,1$/',�,+:$/�$�

-XUXVDQ�7HNQLN�,QIRUPDWLND
8,1�$ODXGGLQ�0DNDVVDU
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$%675$.
37�3HUNHEXQDQ�1XVDQWDUD�;,9��3731�;,9��DGDODK�SHUXVDKDDQ�GHQJDQ�SURGXNVL�XWDPD�JXOD��
8QWXN� PHQJKDVLONDQ� SURGXNVL� JXOD� \DQJ� RSWLPDO� GDSDW� GLODNXNDQ� GHQJDQ FDUD� PHODNXNDQ�
NHJLDWDQ�WDNVDVL�WHEX��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�PHQJKDVLONDQ�DSOLNDVL�WDNVDVL�WHEX�EHUEDVLV�
ZHEVLWH�XQWXN�PHPSUHGLNVL�KDVLO�SDQHQ�WHEX�GL�SDEULN�JXOD�WDNDODU�\DQJ�GDSDW�PHPSHUPXGDK�
GDQ�PHPSHUFHSDW�LQIRUPDVL�ODSRUDQ�WDNVDVL�WHEX�VHKLQJJD GDSDW�PHPEHULNDQ�LQIRUPDVL�OHELK�
DZDO�XQWXN�PHPSHUVLDSNDQ�SURVHV�SURGXNVL�WHEX� -HQLV�SHQHOLWLDQ�LQL�DGDODK�MHQLV�SHQHOLWLDQ�
NXDOLWDWLI�� GHQJDQ� VWUDWHJL� GHVDLQ� DQG� FUHDWLRQ�� VHGDQJNDQ�PHWRGH� SHQJXPSXODQ� GDWD� \DLWX�
REVHUYDVL��ZDZDQFDUD�GDQ�VWXGL� OLWHUDWXUH��0HWRGH�SHUDQFDQJDQ�PHQJJXQDNDQ�ZDWHUIDOO�GDQ�
WHNQLN� SHQJXMLDQ� DGDODK� EODFNER[��+DVLO� GDUL� SHQJXMLDQ� DSOLNDVL� LQL� PHQ\LPSXONDQ� EDKZD�
IXQJVL�\DQJ�GLKDUDSNDQ�VHPXDQ\D�EHUKDVLO�VHVXDL�GHQJDQ�NHLQJLQDQ�

.DWD�.XQFL���7DNVDVL��3UHGLNVL��:HEVLWH
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3DEULN� *XOD� 7DNDODU� �3*7�� EHUWHPSDW� GL� 'HVD� 3D¶UDSSXQJDQWD�� .HFDPDWDQ�

3RORPEDQJNHQJ� 8WDUD� GL� 7DNDODU� GDQ� PHUXSDNDQ� DQDN� SHUXVDKDDQ� GDUL� 3731� ;,9� \DQJ�

EHUNDQWRU� SXVDW� GL� 0DNDVVDU�� 3DEULN� *XOD� 7DNDODU� PHPEXWXKNDQ� VXDWX� VLVWHP� \DQJ� GDSDW�

PHPSUHGLNVL� KDVLO� SDQHQ� WHEX� VHFDUD� WHUVWUXNWXU� GDQ� EHUNHVLQDPEXQJDQ��.DUHQD� VHODPD� LQL�

NHJLDWDQ� WDNVDVL� WHEX� PDVLK� GLODNXNDQ� VHFDUD� NRQYHQVLRQDO� VHKLQJJD� GDSDW� PHQLPEXONDQ�

DGDQ\D�NHVDODKDQ�NHVDODKDQ�\DQJ�WHUMDGL� 2OHK�NDUHQD�LWX�GLEXWXKNDQ�VXDWX�VLVWHP�LQIRUPDVL�

SUHGLNVL�KDVLO�SDQHQ�WHEX�XQWXN�GDSDW�PHPRQLWRULQJ�GDWD�GDWD�GDUL�KDVLO�WDNVDVL�VHKLQJJD�GDSDW�

GLODNXNDQ� SUHGLNVL� KDVLO� SDQHQ� WHEX� VHDNXUDW� PXQJNLQ�� 'HQJDQ� DGDQ\D� VLVWHP� LQL� GDSDW�

PHPXGDKNDQ�SHNHUMD�GDODP�SURVHV�SHQGDWDDQ�KDVLO�WDNVDVL�

6HODPD� LQL� NHJLDWDQ� WDNVDVL� WHEX� PDVLK� GLODNXNDQ VHFDUD� PDQXDO� \DLWX GHQJDQ�

PHQJJXQDNDQ� NHUWDV� \DQJ� VHODQMXWQ\D GLLQSXWNDQ NHPEDOL SDGD NRPSXWHU� 'HQJDQ

PHQJJXQDNDQ PHNDQLVPH VHSHUWL� LQL� PHPXQJNLQNDQ� WHUMDGLQ\D� NHVDODKDQ� NHVDODKDQ�

GLDQWDUDQ\D�����PHPEXWXKNDQWHPSDW�SHQ\LPSDQDQ�\DQJ�OXDV�XQWXN�PHQDPSXQJ�NHUWDV�����VXOLW�

PHQHPXNDQ� NHWLND GLSHUOXNDQ� ���� EHUHVLNR� WHUMDGLQ\D� NHKLODQJDQ� GDWD� DWDX� EHUNDV� ����

PHPEXWXKNDQ� ZDNWX� H[WUD� MLND� PHQJLQSXWNDQ� NHPEDOL� GDODP� IRUPDW� H[FHO� ���� VXOLWQ\D�
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PHQJHQDOL� WXOLVDQ� NDU\DZDQ MLND� GLWXOLV� XODQJ� NHPEDOL� GDODP� IRUPDW� H[FHO� ���� NHVDODKDQ�

SHQXOLVDQ VHKLQJJD�PHQ\HEDENDQ�GDWD�NXUDQJ�DNXUDW�

6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL� NHVDODKDQ�NHVDODKDQ� \DQJ� WHUMDGL GDSDW�

GLVHOHVDLNDQ�GHQJDQ�DGDQ\D�VLVWHP�LQIRUPDVL�\DQJ�PHPLOLNL�EDQ\DN�NHXQWXQJDQ�GLDQWDUDQ\D�

���� 0HQLQJNDWNDQ� SURGXNWLYLWDV� NHUMD� GHQJDQ� SHQJKHPDWDQ� ZDNWX� ���� PHPLQLPDONDQ�

NHVDODKDQ� \DQJ� VHULQJ� WHUMDGL� GDODP� SHJXPSXODQ� GDWD� VHFDUD� PDQXDO� ���� PHPIDVLOLWDVL�

NHUMDVDPD� DQWDUD� SHJDZDL� EDJLDQ� WDQDPDQ�� PHQDLNNDQ� SURGXNWLYLWDV�� PHQLQJNDWNDQ�

NRPXQLNDVL�GDQ�NHFHSDWDQ�RSHUDVLRQDO�����GDWD�\DQJ�GLNXPSXONDQ�XQWXN�PHQMDGL�UHIHUHQVL�GL�

PDVD�GHSDQ�����PHPXGDKNDQ�GDODP�SHQ\LPSDQDQ��DQDOLVD�GDQ�SHPEXDWDQ�ODSRUDQ�\DQJ�VDQJDW�

EHUPDQIDDW��

%HUGDVDUNDQ� XUDLDQ� WHUVHEXW�� PDND� SHQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQGHVDLQ� GDQ�

PHQJLPSOHPHQWDVLNDQ�VHEXDK�DSOLNDVL�WDNVDVL�WHEX�\DQJ�GDSDW�PHPSUHGLNVL�KDVLO�SDQHQ�WHEX�

EDJL�SDEULN�JXOD�VHFDUD�FHSDW�GDQ�DNXUDW��'HQJDQ�DGDQ\D�SUHGLNVL�KDVLO�SDQHQ�WHEX�\DQJ�DNXUDW��

SDEULN�JXOD�GDSDW�PHPSHUVLDSNDQ�NHEXWXKDQ�SURGXNVL�OHELK�DZDO�VHKLQJJD�PHQGDSDWNDQ�KDVLO�

\DQJ�OHELK�PDNVLPDO�

,,�0(72'(�3(1(/,7,$1

$� 0HWRGH�3HUDQFDQJDQ�6LVWHP

3DGD� 3HQHOLWLDQ� LQL� PHWRGH� SHUDQFDQJDQ� DSOLNDVL� \DQJ� GLJXQDNDQ� DGDODK� ZDWHUIDOO��

0HWRGH� ZDWHUIDOO� PHQJJDPEDUNDQ� SHQGHNDWDQ� \DQJ� VLVWHPDWLV� GDQ� MXJD� EHUXUXWDQ� SDGD�

SHQJHPEDQJDQ�SHUDQJNDW�OXQDN�

0HWRGH� LQL� VDQJDW� FRFRN� GLJXQDNDQ� XQWXN� SHQJHPEDQJDQ� DSOLNDVL� LQL� GLNDUHQDNDQ�

NRQVHS�GDUL�ZDWHUIDOO�PHUXSDNDQ�SURVHV�SHUDQFDQJDQ�VHFDUD�VHTXHQVLDO�GLPXODL�GDUL�$QDOLVLV�

.HEXWXKDQ�� 'HVDLQ� 6LVWHP�� 3HQXOLVDQ� .RGH� 3URJUDP�� 3HQJXMLDQ� 3URJUDP� GDQ� 3HQHUDSDQ�

3URJUDP�VHUWD�3HPHOLKDUDDQ��*DODQGL��������

*DPEDU���0RGHO�:DWHUIDOO �*DODQGL�������
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$� ,PSOHPHQWDVL�6LVWHP

*DPEDU���7DPSLODQ�/RJLQ

*DPEDU��� 7DPSLODQ�'DVKERDUG
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*DPEDU���7DPSLODQ�)RUP�7DPEDK�7DNVDVL

*DPEDU��� 7DPSLODQ�/LVW�'DWD�7DNVDVL

*DPEDU���7DPSLODQ�/DSRUDQ�7DNVDVL
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,,�$QDOLVLV�+DVLO�8ML�.XLVLRQHU

*DPEDU���'LDJUDP�+DVLO�3HQJXMLDQ�6LVWHP�

%HUGDVDUNDQ�GLDJUDP�GLDWDV� GDSDW� GLWDULN� NHVLPSXODQ�SHUQ\DWDDQ� EDKZD� DSOLNDVL� LQL�

PXGDK�GLJXQDNDQ�PHQXUXW�UHVSRQGHQ�\DQJ�OHELK�EDQ\DN�PHPLOLK�VDQJDW�VHWXMX�GHQJDQ�MXPODK�

�����SHUQ\DWDDDQ�EDKZD�DSOLNDVL�LQL�VDQJDW�LQIRUPDWLI�PHQXUXW�UHVSRQGHQ�\DQJ�OHELK�EDQ\DN�

PHPLOLK�VDQJDW�VHWXMX�GHQJDQ�MXPODK������SHUQ\DWDDQ�EDKZD�WDPSLODQ�DSOLNDVL�LQL�PHQDULN

PHQXUXW� UHVSRQGHQ� \DQJ� OHELK� EDQ\DN� PHPLOLK� VHWXMXQGHQJDQ� SUHVHQWDVH� VHEHVDU� �����

SHUQ\DWDDQ�EDKZD�VLVWHP�DSOLNDVL�LQL�FHSDW��GDQ�WHSDW�PHQXUXW�UHVSRQGHQ�\DQJ�OHELK�EDQ\DN�

PHPLOLK� VHWXMX GHQJDQ� SHUVHQWDVH� ����� SHUQ\DWDDE� EDKZD� DSOLNDVL� LQL� EHUPDQIDDW�PHQXUXW�

UHVSRQGHQ� \DQJ� OHELK� EDQ\DN� PHPLOLK� VDQJDW� VHWXMX� GHQJDQ� SHUVHQWDVH� VHEHVDU� �����

SHUQ\DWDDQ�EDKZD�DSOLNDVL�LQL�PHQJXQWXQJNDQ�GDSDW�GLOLKDW�SDGD�SHUVHQWDVH�UHVSRQGHQ�\DQJ�

PHPLOLK�VHWXMX�GHQJDQ�SHUVHQWDVH�VHEHVDU�����
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'DUL�SHPEDKDVDQ�\DQJ�WHODK�GLMHODVNDQ GDSDW�GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW��

�� $SOLNDVL�LQL�PHPEHULNDQ�NHPXGDKDQ�GDODP�PHODNXNDQ�NHJLDWDQ�WDNVDVL�VHKLQJJD�

SHQJXPSXODQ�GDWD�GDWD�WDNVDVL�ELVD�OHELK�FHSDW�GDQ�OHELK�DNXUDW�

�� 3DGD� VLVWHP� LQL� SHUOX� EHEHUDSD� SHUEDLNDQ�XVHU� LQWHUIDFH \DQJ� OHELK�� JXQD� GDSDW�

PHPSHUPXGDK�SHQJJXQD�DSOLNDVL�LQL�

�� $SOLNDVL�LQL�PXGDK�GLJXQDNDQ�GDQ�IOHNVLEHO�GLODSDQJDQ�

'$)7$5�3867$.$

$JXVWLQL�� ³3HUDQFDQJDQ� 2QWRORJL� 6HEDJDL� 0HWD� 'DWD� $SOLNDVL� %HUEDVLV� :HE� 6HPDQWLN´��
6NULSVL��3DOHPEDQJ���)DNXOWDV�,OPX�.RPSXWHU�6LVWHP�,QIRUPDVL�8QLYHUVLWDV�%LQD�'DUPD��
�����

$JXVGDU��³0HWRGH� 3HQJHPEDQJDQ� 6LVWHP :DWHUIDOO´ �RQOLQH���
KWWSV���DJXVGDU�ZRUGSUHVV�FRP������������PHWRGH�SHQJHPEDQJDQ�VLVWHP�ZDWHUIDOO���
GLDNVHV�WDQJJDO����2NWREHU�����

$UGLDQD��$ZDOLD� ³6LVWHP�3UHGLNVL�3HQHQWXDQ�-HQLV�7DQDPDQ�VD\XUDQ�%HUGDVDUNDQ�.RQGLVL�
0XVLP� 'HQJDQ� 3HQGHNDWDQ� 0HWRGH� 7UHQG� 0RPHQW´��
KWWS���HMRXUQDO�XQLNDPD�DF�LG�LQGH[�SKS�-)7,�DUWLFOH�YLHZ�����������2NWREHU�������

$]PLH��3HQWLQJQ\D�3HQJXMLDQ�6\LVWHP��$]�-XUQDO������

%DVXNL��$�:��0HPEDQJXQ�ZHE�EHUEDVLV�3+3�GHQJDQ�IUDPHZRUN�&RGH,JQLWHU 3HQHUELW��
/RNRPHGLD��<RJ\DNDUWD������

+LGD\DWXOODK��3UL\DQWR��	�.DZLVWDUD��-DXKDUL�.��3HPURJUDPDQ�:HE��%DQGXQJ���,QIRUPDWLND�
%DQGXQJ������

+LGD\DW��5DKPDW��&DUD�3UDNWLV�0HPEDQJXQ�:HEVLWH�*UDWLV ��3HQJHUWLDQ�:HEVLWH��-DNDUWD���37�
(OH[�0HGLD�.RPSXWLQGR�.RPSDV��*UDPHGLD�����


