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3HUNHPEDQJDQ� 7HNQRORJL� ,QIRUPDVL� GL� HUD� GLJLWDO� WHODK� PHQGRURQJ�
WUDQVIRUPDVL�SURVHV�ELVQLV�PHQXMX�GLJLWDOLVDVL��WHUPDVXN�SDGD�VHNWRU�XVDKD�PLNUR�
NHFLO�GDQ�PHQHQJDK��80.0���0LWUD�%RUGLU�.RPSXWHU�3DOHPEDQJ��\DQJ�EHUJHUDN�
GL� ELGDQJ� MDVD� ERUGLU� NRPSXWHU�� VDDW� LQL� PDVLK� PHQJKDGDSL� NHQGDOD� GDODP�
SHQ\DPSDLDQ�LQIRUPDVL�OD\DQDQ�GDQ�SRUWRIROLR�SURGXN�NDUHQD�PDVLK�PHQJDQGDONDQ�
PHWRGH�SURPRVL�NRQYHQVLRQDO�PHODOXL�NRPXQLNDVL�ODQJVXQJ�GDQ�PHGLD�VRVLDO�\DQJ�
WHUEDWDV�� .RQGLVL� LQL� PHQ\HEDENDQ� MDQJNDXDQ� SDVDU� \DQJ� EHOXP� RSWLPDO� VHUWD�
SHQJHORODDQ� GDWD� WUDQVDNVL� \DQJ� PDVLK� PDQXDO�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHUDQFDQJ� GDQ�PHPEDQJXQ� VHEXDK� VLVWHP� LQIRUPDVL� EHUEDVLV�ZHE� VHUYLFH�\DQJ�
GDSDW�PHPSHUPXGDK� SURVHV� SURPRVL�� SHPHVDQDQ� SURGXN� VHSHUWL� VHOHPSDQJ� GDQ�
ORJR�� VHUWD� SHQJHORODDQ� GDWD� VHFDUD� OHELK� HILVLHQ� GDQ� WHUVWUXNWXU�� 0HWRGH�
SHQJHPEDQJDQ� VLVWHP� \DQJ� GLJXQDNDQ� DGDODK� PHWRGH� ZDWHUIDOO�� \DQJ� PHOLSXWL�
WDKDSDQ�DQDOLVLV�NHEXWXKDQ��GHVDLQ�VLVWHP��LPSOHPHQWDVL��KLQJJD�SHQJXMLDQ��6LVWHP�
GLUDQFDQJ�PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�3+3��+70/��GDQ�-DYDVFULSW�GHQJDQ�
EDVLV� GDWD� 0\64/�� VHUWD� PHPDQIDDWNDQ� 8QLILHG� 0RGHOLQJ� /DQJXDJH� �80/��
VHEDJDL� DODW� SHPRGHODQ�� +DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD� VLVWHP� \DQJ�
GLEDQJXQ�EHUKDVLO�PHQ\HGLDNDQ�ILWXU�EDJL�WLJD�MHQLV�SHQJJXQD��DGPLQ��SHPLOLN�WRNR��
GDQ� SHODQJJDQ�� )LWXU� XWDPD� PHQFDNXS� SHQGDIWDUDQ� DNXQ�� SHPHVDQDQ� SURGXN��
NHUDQMDQJ� EHODQMD�� KLQJJD� VLVWHP� SHPED\DUDQ� GDULQJ� PHQJJXQDNDQ� SHPLQGDLDQ�
EDUFRGH� PDXSXQ� &DVK� RQ� 'HOLYHU\� �&2'��� 3HQJXMLDQ� VLVWHP� GLODNXNDQ�
PHQJJXQDNDQ�PHWRGH�%ODFN�%R[�7HVWLQJ�XQWXN�PHPDVWLNDQ�VHOXUXK�ILWXU�EHUMDODQ�
VHVXDL� IXQJVLQ\D��'HQJDQ�DGDQ\D� VLVWHP� LQL�� GLKDUDSNDQ�0LWUD�%RUGLU�.RPSXWHU�
3DOHPEDQJ� GDSDW� PHQLQJNDWNDQ� HILVLHQVL� RSHUDVLRQDO�� PHPSHUOXDV� MDQJNDXDQ�
SHPDVDUDQ�� VHUWD� PHPEHULNDQ� NHPXGDKDQ� EDJL� SHODQJJDQ� XQWXN� PHODNXNDQ�
SHPHVDQDQ�WDQSD�KDUXV�GDWDQJ�ODQJVXQJ�NH�ORNDVL�XVDKD� 
 
.H\ZRUGV��:HE�6HUYLFH��:DWHUIDOO��6LVWHP�,QIRUPDVL��80.0��%RUGLU�.RPSXWHU 

 

 
  



[YL 
 

$%675$&7 
 

7KH�GHYHORSPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\�LQ�WKH�GLJLWDO�HUD�KDV�GULYHQ�EXVLQHVV�
SURFHVV� WUDQVIRUPDWLRQ� WRZDUG� GLJLWDOL]DWLRQ�� LQFOXGLQJ� LQ� 0LFUR� 6PDOO� DQG�
0HGLXP� (QWHUSULVHV� VHFWRU� �060(V��� 0LWUD� %RUGLU� .RPSXWHU� 3DOHPEDQJ�� D�
EXVLQHVV�VSHFLDOL]LQJ�LQ�FRPSXWHU�HPEURLGHU\�VHUYLFHV��FXUUHQWO\�IDFHV�FKDOOHQJHV�
LQ� FRQYH\LQJ� VHUYLFH� LQIRUPDWLRQ� DQG� SURGXFW� SRUWIROLRV�� DV� LW� VWLOO� UHOLHV� RQ�
FRQYHQWLRQDO� SURPRWLRQDO� PHWKRGV� WKURXJK� GLUHFW� FRPPXQLFDWLRQ� DQG� OLPLWHG�
VRFLDO� PHGLD�� 7KHVH� FRQGLWLRQV� OHDG� WR� VXE� RSWLPDO� PDUNHW� UHDFK� DQG� PDQXDO�
WUDQVDFWLRQ�GDWD�PDQDJHPHQW��7KLV�VWXG\�DLPV�WR�GHVLJQ�DQG�GHYHORS�D�ZHE�VHUYLFH�
EDVHG�LQIRUPDWLRQ�V\VWHP�WR�IDFLOLWDWH�SURPRWLRQ��SURGXFW�RUGHULQJ��VXFK�DV�VDVKHV�
DQG� ORJRV��� DQG� PRUH� HIILFLHQW� DQG� VWUXFWXUHG� GDWD� PDQDJHPHQW�� 7KH� V\VWHP�
GHYHORSPHQW�IROORZV�WKH�ZDWHUIDOO�PHWKRG��ZKLFK�LQFOXGHV�UHTXLUHPHQWV�DQDO\VLV��
V\VWHP�GHVLJQ��LPSOHPHQWDWLRQ��DQG�WHVWLQJ��7KH�V\VWHP�ZDV�GHYHORSHG�XVLQJ�3+3��
+70/�� DQG� -DYD6FULSW� ZLWK� D� 0\64/� GDWDEDVH�� XWLOL]LQJ� 8QLILHG� 0RGHOLQJ�
/DQJXDJH��80/��IRU�V\VWHP�PRGHOLQJ��7KH�UHVXOWV�VKRZ�WKDW�WKH�GHYHORSHG�V\VWHP�
VXFFHVVIXOO\� SURYLGHV� IHDWXUHV� IRU� WKUHH� W\SHV� RI� XVHUV�� DGPLQV�� RZQHU�� DQG�
FXVWRPHUV��.H\�IHDWXUHV�LQFOXGH�DFFRXQW�UHJLVWUDWLRQ��SURGXFW�RUGHULQJ��D�VKRSSLQJ�
FDUW��DQG�DQ�RQOLQH�SD\PHQW� V\VWHP�XVLQJ�EDUFRGH�VFDQQLQJ�DV�ZHOO�DV�&DVK�RQ�
'HOLYHU\��&2'���6\VWHP�WHVWLQJ�ZDV�FRQGXFWHG�XVLQJ�WKH�%ODFN�%R[�7HVWLQJ�PHWKRG�
WR�HQVXUH�DOO�IHDWXUHV�IXQFWLRQ�DV�LQWHQGHG��:LWK�WKLV�V\VWHP��0LWUD�%RUGLU�.RPSXWHU�
3DOHPEDQJ�LV�H[SHFWHG�WR�HQKDQFH�RSHUDWLRQDO�HIILFLHQF\��H[SDQG�PDUNHWLQJ�UHDFK��
DQG�SURYLGH�FRQYHQLHQFH�IRU�FXVWRPHUV�WR�SODFH�RUGHUV�ZLWKRXW�KDYLQJ�WR�YLVLW�WKH�
EXVLQHVV�ORFDWLRQ�SK\VLFDOO\� 
 
.H\ZRUGV�� :HE� 6HUYLFH�� :DWHUIDOO�� ,QIRUPDWLRQ� 6\VWHP�� 060(V�� &RPSXWHU�
(PEURLGHU\ 
�
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%$%�, 
3(1'$+8/8$1 

��� /DWDU�%HODNDQJ 

3HUNHPEDQJDQ�7HNQRORJL�,QIRUPDVL�GL�HUD�GLJLWDO�VHPDNLQ�PHPSHQJDUXKL�

FDUD� XVDKD� GDODP� PHQJHOROD� RSHUDVLRQDO� GDQ� PHPSURPRVLNDQ� OD\DQDQ��

3HPDQIDDWDQ� VLWXV� VHEDJDL� VDUDQD� NHWHUDQJDQ� VHUWD� SHPDVDUDQ� VXGDK�

EHUWUDQVIRUPDVL� MDGL� WXQWXWDQ�SRNRN�EDJL�SHQJHOROD�ELVQLV��NKXVXVQ\D�VHNWRU�

LQGXVWUL� NHFLO� PDXSXQ� PHQHQJDK� �8.0�>�@�>�@�>�@�� :HEVLWH� WLGDN� KDQ\D�

EHUSHUDQ� VHEDJDL� VDUDQD� SHQ\DPSDLDQ� LQIRUPDVL�� QDPXQ� MXJD� VHEDJDL�PHGLD�

EUDQGLQJ��SURPRVL��OD\DQDQ�SHODQJJDQ��KLQJJD�SHQLQJNDWDQ�NUHGLELOLWDV�XVDKD�

GL�PDWD�0DV\DUDNDW>�@�>�@��6LWXV�SXQ�PHQMDGL�VXDWX�WDNWLN�\DQJ�VDQJDW�DPSXK�

XQWXN�PHPSHUOXDV�MDQJNDXDQ�SDVDU�VHFDUD�GLJLWDO>�@�>�@� 

0LWUD� %RUGLU� .RPSXWHU� 3DOHPEDQJ� LDODK� VDWX� GLDQWDUD� 80.0� \DQJ�

EHURSHUDVL� SDGD� VHNWRU� OD\DQDQ� ERUGLU� NRPSXWHU�� VHSHUWL� ERUGLU� ORJR�� ERUGLU�

QDPD�� GDQ� EHUEDJDL� GHVDLQ� ERUGLU� ODLQQ\D�� 'DODP� PHQMDODQNDQ� NHJLDWDQ�

XVDKDQ\D�� 0LWUD� %RUGLU� .RPSXWHU� 3DOHPEDQJ� PDVLK� PHQJJXQDNDQ� PHWRGH�

SURPRVL� NRQYHQVLRQDO�� \DLWX�PHODOXL� UHNRPHQGDVL�PXOXW� NH�PXOXW� �ZRUG� RI�

PRXWK�� GDQ� SHQJJXQDDQ� MHMDULQJ� VRVLDO� \DQJ� FXNXS� PLQLP�� .RQGLVL� LQL�

PHQ\HEDENDQ� LQIRUPDVL� WHQWDQJ� OD\DQDQ�� GDIWDU� KDUJD�� GDQ� SRUWRIROLR� KDVLO�

SHNHUMDDQ�WLGDN�WHUVDPSDLNDQ�GHQJDQ�EDLN�GDQ�OHQJNDS� 

'L� 7HQJDK� SHUVDLQJDQ� XVDKD� \DQJ� VHPDNLQ� NHWDW�� SHODNX� 8.0� GLWXQWXW�

XQWXN� PDPSX� EHUDGDSWDVL� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL�� WHUPDVXN�

PHPDQIDDWNDQ� ZHEVLWH� VHEDJDL� PHGLD� \DQJ� OHELK� EHUNXDOLWDV>�@�>�@�>��@��



� 
 

 

:HEVLWH� PHPXQJNLQNDQ� XVDKD� PHQDPSLONDQ� SRUWRIROLR� VHFDUD� YLVXDO� GDQ�

PHQJXQJJDK� NDWDORJ� OD\DQDQ>��@�>��@�>��@�>��@�>��@�� 'HQJDQ� GHPLNLDQ��

ZHEVLWH�EHUSRWHQVL�PHPSHUOXDV�WDUJHW�SDVDU�GDQ�PHQLQJNDWNDQ�SHQMXDODQ� 

'DODP� PHUDQFDQJ� ZHEVLWH� \DQJ� VHVXDL� GHQJDQ� NHEXWXKDQ� 0LWUD� %RUGLU�

.RPSXWHU�3DOHPEDQJ��GLSHUOXNDQ�SURVHV�SHQJHPEDQJDQ�VLVWHP�\DQJ�WHUHQFDQD�

GHQJDQ�EDLN��0HWRGH�:DWHUIDOO�GLWHWDSNDQ�VHODNX�MDODQ�SHQJHPEDQJDQ�ODQWDUDQ�

PHQ\DMLNDQ�ODQJNDK�\DQJ�WHUDWXU�VHUWD�JDPEODQJ��EHUDZDO�GDUL�ULVHW�NHSHUOXDQ��

UDQFDQJDQ�SHUDQJNDW��HNVHNXVL��VDPSDL�YHULILNDVL��0HWRGH�LQL�DPDW�WHSDW�EDJL�

UHQFDQD�SHQJHUMDDQ�VLVWHP�LQIRUPDVL�SHUDQJNDW�OXQDN�\DQJ�PHPLOLNL�NHEXWXKDQ�

VWDELO�GDQ�WLGDN�EHUXEDK�XEDK��6HODLQ�LWX��PHWRGH�ZDWHUIDOO�MXJD�PHPXGDKNDQ�

GDODP� SURVHV� GRNXPHQWDVL� GL� VHWLDS� WDKDS� VHKLQJJD� KDVLO� UDQFDQJDQ� GDSDW�

GLJXQDNDQ� VHEDJDL� SHGRPDQ� VDDW� LPSOHPHQWDVL�

GLODNXNDQ>��@�>��@�>��@�>��@�>��@� 

0HOLKDW� NHEXWXKDQ� DNDQ� PHGLD� LQIRUPDVL� GLJLWDO� VHUWD� SHQWLQJQ\D�

GRNXPHQWDVL�SHUDQFDQJDQ�VLVWHP�VHEDJDL�GDVDU�SHPEDQJXQDQ�ZHEVLWH��PDND�

GLODNXNDQ�SHQHOLWLDQ�EHUMXGXO�³5DQFDQJ�%DQJXQ�6LVWHP�,QIRUPDVL�%HUEDVLV�

:HE�6HUYLFH�3DGD�8VDKD�0LWUD�%RUGLU�.RPSXWHU�3DOHPEDQJ´��5LVHW� LQL�

GLKDUDSNDQ� PDPSX� PHQ\RNRQJ� SHUDQ� SDGD� DOXU� GLJLWDOLVDVL� XVDKD� GDQ�

PHQJKDVLONDQ�UDQFDQJDQ�ZHEVLWH�\DQJ�PDPSX�PHPEDQWX�0LWUD�%RUGLU�GDODP�

PHQLQJNDWNDQ�HILVLHQVL�SURPRVL�VHUWD�NXDOLWDV�SHOD\DQDQ�NHSDGD�SHODQJJDQ� 

��� ,GHQWLILNDVL�0DVDODK 

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� VXGDK� GLSDSDUNDQ�� ELVD� GLWHPXNDQ�

EHEHUDSD�SHUPDVDODKDQ�VHEDJDL�EHULNXW� 



� 
 

 

�� 3URVHV�SHQ\DPSDLDQ�LQIRUPDVL�PHQJHQDL�OD\DQDQ��KDUJD��SRUWRIROLR�KDVLO�

ERUGLU� SDGD� 0LWUD� %RUGLU� .RPSXWHU� 3DOHPEDQJ� EHOXP� WHUVDML� VHFDUD�

OHQJNDS� 

�� 6DUDQD�LNODQ�\DQJ�GLSDNDL�PDVLK�GDODP�EHQWXN�WUDGLVLRQDO�GDQ�WHUEDWDV�

SDGD� NRQWDN� OLVDQ� VHUWD� MHMDULQJ� GDULQJ�� VHKLQJJD� FDNXSDQ� SHUQLDJDDQ�

EHOXP�EHUMDODQ�PDNVLPDO� 

�� %HOXP�WHUVHGLD�VLVWHP�LQIRUPDVL�EHUEDVLV�ZHEVLWH�\DQJ�GDSDW�PHQGXNXQJ�

SURVHV� SHPHVDQDQ� GDQ� SHPEHOLDQ� SURGXN� VHFDUD� RQOLQH� WDQSD� KDUXV�

GDWDQJ�ODQJVXQJ�NH�ORNDVL�XVDKD�� 

�� 0DQDMHPHQ�LQIR�SHPEHOL�VHUWD�EHUNDV�SHVDQDQ�PDVLK�GLSURVHV�OHZDW�FDUD�

ILVLN�� VHKLQJJD� EHULVLNR� PHPLFX� NHWLGDNWHUDWXUDQ� LQIRUPDVL� GDQ�

KDPEDWDQ�GDODP�IDVH�SHQGDWDDQ�XODQJ� 

��� 5XPXVDQ�0DVDODK 

%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK� GLDWDV�� PDND� UXPXVDQ� PDVDODK� GDODP�

SHQHOLWLDQ�LQL�\DLWX�%DJDLPDQD�0HUDQFDQJ�GDQ�0HPEDQJXQ�6LVWHP�,QIRUPDVL�

%HUEDVLV�:HE�6HUYLFH�3DGD�8VDKD�0LWUD�%RUGLU�.RPSXWHU�3DOHPEDQJ" 

��� %DWDVDQ�0DVDODK 

%DWDVDQ� PDVDODK� GLEXDW� XQWXN� PHQFHJDK� SHQ\LPSDQJDQ� DWDX� SHUOXDVDQ�

SHPEDKDVDQ� DJDU� SHQHOLWLDQ� WHWDS� IRNXV� GDQ� WXMXDQ� GDSDW� WHUFDSDL�� 3DGD�

SHQHOLWLDQ� LQL�� EDWDVDQ� PDVDODK� GDODP� SHUDQFDQJDQ� VLVWHP� LQIRUPDVL� 0LWUD�

%RUGLU� .RPSXWHU� PHOLSXWL� UXDQJ� OLQJNXS� VLVWHP� \DQJ� DNDQ� GLNHPEDQJNDQ��

\DLWX� 



� 
 

 

�� 3HUDQFDQJDQ�ZHEVLWH�PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�-DYD� 

�� 6LVWHP�PHQFDNXS�IXQJVL�XWDPD�VHSHUWL�SHPHVDQDQ�VHOHPSDQJ��ORJR��GDQ�

DWULEXW�ODLQQ\D� 

�� 6LVWHP�PHQ\HGLDNDQ�ILWXU�SHQDPEDKDQ�SURGXN�NH�GDODP�NHUDQMDQJ� 

�� 6LVWHP�PHQGXNXQJ�SURVHV�SHPED\DUDQ�VHFDUD�RQOLQH� 

�� 6LVWHP� KDQ\D� EROHK� GLPDVXNL� ROHK� WLJD� SHQJJXQD�� \DLWX� DGPLQ��

SHODQJJDQ��GDQ�SHPLOLN�WRNR� 

��� 7XMXDQ�3HQHOLWLDQ 

�� 0HQFLSWDNDQ� VLVWHP� \DQJ� PXGDK� GLDNVHV� ROHK� SHQJJXQD� VHUWD�

PHPSXQ\DL�UHSUHVHQWDVL�DQWDUPXND�\DQJ�VLPSHO�VHUWD�PXGDK�GLPHQJHUWL� 

�� 0HQJHWDKXL� VHUWD�PHPDKDPL� DOXU� NHUMD� \DQJ�GLSHUOXNDQ�GDODP�SURVHV�

SHPEXDWDQ�VLVWHP� 

�� 0HPSHUPXGDK� SURVHV� SHPHVDQDQ� EHUEDJDL� SURGXN� VHSHUWL� VHOHPSDQJ��

ORJR��GDQ�DWULEXW�ODLQQ\D�DJDU�OHELK�HILVLHQ� 

��� 0DQIDDW�3HQHOLWLDQ 

D� %DJL�8QLYHUVLWDV 

�� 'DSDW� GLSDNDL� PHQMDGL� UXMXNDQ� VHUWD� PDWHUL� XODVDQ� XQWXN� ULVHW�

EHULNXWQ\D� 

�� 0HQMDGL� EDKDQ� SHUEDQGLQJDQ� GDODP� PHQJKDVLONDQ� SHQHOLWLDQ� EDUX��

NKXVXVQ\D�GDODP�SHQJHPEDQJDQ�WHNQRORJL�LQIRUPDVL�� 

 

 



� 
 

 

E� %DJL�0DKDVLVZD�L 

�� 0HQDPEDK� SHPDKDPDQ� GDODP� PHODNVDQDNDQ� SHQHOLWLDQ� VHEDJDL�

SHQHUDSDQ�LOPX�\DQJ�GLSHUROHK�VHODPD�SHUNXOLDKDQ� 

�� 0HQLQJNDWNDQ� SHQJHWDKXDQ� GDODP� SURVHV� SHUDQFDQJDQ� GDQ�

SHPEXDWDQ�VLVWHP�\DQJ�EDLN� 

F� %DJL�3HUXVDKDDQ�,QVWDQVL 

�� 0HPEDQWX� PHPSHUOXDV� MDQJNDXDQ� SURPRVL� SURGXN� VHSHUWL�

VHOHPSDQJ��ORJR��GDQ�DWULEXW�ODLQQ\D� 

�� 0HPSHUPXGDK� SLKDN� SHQJHOROD� GDODP�PHQJHOROD� VLVWHP� LQIRUPDVL�

SDGD�0LWUD�%RUGLU�.RPSXWHU� 

��� 6LVWHPDWLV�3HQHOLWLDQ 

6LVWHPDWLND�SHQXOLVDQ�SHQHOLWLDQ�LQL�GLVXVXQ�XQWXN�PHPEHULNDQ�JDPEDUDQ�

XPXP� PHQJHQDL� LVL� VHWLDS� EDE� GDODP� ODSRUDQ� SHQHOLWLDQ�� \DQJ� GLMHODVNDQ�

VHEDJDL�EHULNXW� 

%$%�,�3(1'$+8/8$1 

0HPXDW� SHQMHODVDQ� PHQJHQDL� ODWDU� EHODNDQJ� SHQHOLWLDQ�� LGHQWLILNDVL�

SHUPDVDODKDQ��SHUXPXVDQ�PDVDODK��WXMXDQ�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ��VHUWD�

EDWDVDQ� PDVDODK� \DQJ� PHQMDGL� ODQGDVDQ� GDODP� SHODNVDQDDQ� SHQHOLWLDQ� GDQ�

SHQ\XVXQDQ�ODSRUDQ�VNULSVL� 

%$%�,,�7,1-$8$1�3867$.$ 

0HQJXUDLNDQ� EHUEDJDL� WHRUL� \DQJ� PHQMDGL� ODQGDVDQ� SHQHOLWLDQ�� PHOLSXWL�

SHQJHUWLDQ�VLVWHP�LQIRUPDVL��ZHE�VHUYLFH��PHWRGH�ZDWHUIDOO��VHUWD�EHUDJDP�DODW�



� 
 

 

SHPRGHODQ� VHSHUWL� 80/�� IORZFKDUW�� XVHFDVH�� FODVV� GLDJUDP�� GDQ� DFWLYLW\�

GLDJUDP� 

%$%�,,,�0(72'2/2*,�3(1(/,7,$1� 

0HQMDEDUNDQ�SHQGHNDWDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ��WDKDSDQ�SHQJHPEDQJDQ�

VLVWHP�GHQJDQ�PRGHO�ZDWHUIDOO��PHWRGH�SHQJXPSXODQ�GDWD�VHSHUWL�VWXGL�SXVWDND�

\DQJ�EHUIXQJVL�VHEDJDL�GDVDU�WHRUL�GDQ�SHQXQMDQJ�SHQHOLWLDQ�� 

%$%�,9�+$6,/�'$1�3(0%$+$6$1 

0HQMHODVNDQ� KDVLO� ZHEVLWH� 0LWUD� %RUGLU� .RPSXWHU�� \DQJ� PHQFDNXS� WDKDS�

LPSOHPHQWDVL�� SHUDQFDQJDQ� DQWDUPXND�� VHUWD� HYDOXDVL� GDQ� DQDOLVLV� WHUKDGDS�

ILWXU�VHUWD�IXQJVL�ZHEVLWH� 

%$%�9�.(6,038/$1�'$1�6$5$1 

0HPXDW� NHVLPSXODQ� GDUL� KDVLO� SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ�ZHEVLWH�� VHUWD�

VDUDQ�XQWXN�SHQJHPEDQJDQ�OHELK�ODQMXW�GDQ�SHQHOLWLDQ�EHULNXWQ\D� 

 

 

 

 

 

 



 

'$)7$5�3867$.$ 
 

>�@���+��7��6DSXWUD��)��0��5LI¶DK��GDQ�%��$��$QGULDQWR��³3HQHUDSDQ�'LJLWDO�0DUNHWLQJ�

6HEDJDL� 6WUDWHJL� 3HPDVDUDQ� *XQD� 0HQLQJNDWNDQ� 'D\D� 6DLQJ� 80.0�´� -��

(FRQ�� 0DQDJ�� %XV�� (QWUHS��� YRO�� ��� QR�� ��� KOP�� ��±���� -XQ� ������ GRL��

���������MHPEH�Y�L������� 

>�@� �$��0XEDUDN��/��$SULOLDQL��$��$LGLO�)LWUL��0��$��3��6DP��GDQ�6��+LGD\DWXOODK��

³3HQLQJNDWDQ�'D\D� 6DLQJ�8VDKD�0LNUR�.HFLO�0HODOXL� 3HODWLKDQ� 3HPDVDUDQ�

'LJLWDO�´�$O�.KLGPDK�-��3HQJDEGL��0DV\���YRO�����QR�����KOP�����±�����1RY�

������GRL�����������MDN�Y�L������� 

>�@� 6�� %XPEXQJDQ�� ³3HUDQ� 'DQ� 3HUNHPEDQJDQ� -DULQJDQ� ,QWHUQHW� 'DODP�

0HQGXNXQJ�7UDQVIRUPDVL�'LJLWDO�*OREDO�´�%XOO��1HWZ��(QJ��,QIRUP���YRO�����QR��

���KOP������$SU�������GRL�����������EXIQHWV�Y�L����� 

>�@��6HSWRNDV\D��0��)���)DGKLODK��0��)���)DNKUXGLHQ��0��+���	�%DNKUXQ��$����������

$QDOLVLV� 3HQJDUXK� :HEVLWH� 7HUKDGDS� 3HQLQJNDWDQ� 'D\D� 6DLQJ� 80.0�

:RQGHUIXO�5RWDQ� -XUQDO�,OPLDK�:DKDQD�3HQGLGLNDQ� ������%������������ 

>�@� �$KPDGL�<XOL�$QDQWD��5XG\�$UL\DQWR��5DNKPDW�$ULDQWR�� ,PDP�)DKUXU�5R]L��

(UIDQ�5RKDGL��GDQ�)DULGD�8OID��³,PSOHPHQWDVL�:HEVLWH�3URILO�6HEDJDL�6WUDWHJL�

3HQLQJNDWDQ� 3HQMXDODQ� 'L� 7RNR� .XH� 0DFDURQ� 7XIIHUR�´� .2081,7$� -��

3HQJDEGL��'DQ�3HPEHUGD\D��0DV\���YRO�����QR�����KOP�����±�����)HE�������GRL��

���������NRPXQLWD�Y�L������ 

>�@� .�� 6LODHQ�� /�� (�� %DFKWLDU��0�� 6LODHQ�� GDQ�$�� 3DUKXVLS�� ³6WUDWHJL� 3HPDVDUDQ�

'LJLWDO�8QWXN�0HQLQJNDWNDQ�3HQMXDODQ�3URGXN�/RNDO�'L�(UD�2QOLQH�´�YRO�����

QR���������� 

>�@��%ULQD��0���	�6LDKDDQ��0����������3HQHUDSDQ�'LJLWDO�0DUNHWLQJ�6HEDJDL�6WUDWHJL�

3HPDVDUDQ� 3DGD� 80.0� GL� .RWD� 0HGDQ� ,QQRYDWLYH�� -RXUQDO� 2I� 6RFLDO�

6FLHQFH�5HVHDUFK� ������������������ 



 

 

>�@ ,EUDKLP�� ,�� �������� 7DQWDQJDQ� 'DQ� +DUDSDQ� 3HODNX� 80.0� 'DODP�

0HQJKDGDSL�3HUVDLQJDQ�3DVDU�0RGHUQ� -XUQDO�(FRQRPLQD� ������������ 

>�@��0XKDPPDG��5H]D��$XOLD�GDQ�ZDQ��+HQUL��.XVQDGL��³3HQLQJNDWDQ�.DSDELOLWDV�

3HODNX� 8.0� GHQJDQ� 3HODWLKDQ� 'LJLWDOLVDVL� GDQ� .RPXQLNDVL� (IHNWLI�´� -��
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