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3UR\HN�DNKLU�LQL�VD\D�SHUVHPEDKNDQ�NHSDGD����

�� 2UDQJ� WXD� VD\D� \DQJ� WHODK� PHPEHULNDQ� GXNXQJDQ� EDLN� PRUDO� DWDSXQ�

PDWHUL� VHUWD� GR¶D� WLDGD� KHQWL� GDUL� D\DK� VD\D� 6XUDGL� GDQ� LEX� VD\D�'ZLND�

GHPL� NHVXNVHVDQ� VD\D�� NDUHQD� GHQJDQ� GR¶D� \DQJ� NKXVXN� NHVXNVHVDQ� LQL�

GDSDW�WHUFDSDL�

�� %DSDN� GDQ� ,EX� 'RVHQ� \DQJ� VHODPD� LQL� WHODK� PHPEHULNDQ� LOPX� EHJLWX�

EDQ\DN� KLQJJD� WDN� WHUFDSDL� KDUJDQ\D�� VHUWD� VHQDQWLDVD� PHQXQWXQ� GDQ�

PHQJDUDKNDQ� GHQJDQ� NHVDEDUDQ� PHUHND� DJDU� VD\D� PHQMDGL� OHELK� EDLN��

7HULPDNDVLK� %DSDN� GDQ� ,EX� GRVHQ�� MDVD� NDOLDQ� WLGDN� DNDQ� SHUQDK� VD\D�

OXSDNDQ�

�� 0DV� 3DNVL�0LWD�'LQL�=D\QXQ�/DOD�7DQLD�-HIU\�'DPDU�2ND�$IJD� GDQ� 3DN�

$GH�WDQSD�VHPDQJDW�GDQ�GXNXQJDQ�VHUWD�EDQWXDQ�GDUL�NDOLDQ�PXQJNLQ�VD\D�

WLGDN� DNDQ� VDPSDL� GLVLQL�� 7HULPD� NDVLK� XQWXN� FDQGD� WDZD� GDQ� VDUDQ�

PDXSXQ�NULWLN�\DQJ�NDOLDQ�EHULNDQ�XQWXN�DSOLNDVL�LQL���

7HULPD� NDVLK� \DQJ� VHEHVDU�EHVDUQ\D� XQWXN� NDOLDQ� VHPXD�� DNKLU� NDWD� VD\D�

SHUVHPEDKNDQ�3UR\HN�$NKLU� LQL� XQWXN�NDOLDQ� VHPXD��'DQ� VHPRJD�3UR\HN�$NKLU�

LQL�GDSDW�EHUPDQIDDWGDQ�EHUJXQD�XQWXN�NHPDMXDQ�LOPX�SHQJHWDKXDQ�GLPDVD�\DQJ�

DNDQ�GDWDQJ��$PLLQQQ�
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3URJUDP�6WXGL�5HND\DVD�3HUDQJNDW�/XQDN�$SOLNDVL

6HNRODK�7LQJJL�0DQDMHPHQ�,QIRUPDWLND�GDQ�.RPSXWHU�$NDNRP�<RJ\DNDUWD

3HUNHPEDQJDQ�WHNQRORJL�GL�HUD�GLJLWDO�VHSHUWL�VHNDUDQJ�LQL�EHUWXPEXK�VHPDNLQ�
FHSDW�GDUL�KDUL�NH�KDUL��EXODQ�NH�EXODQ�KLQJJD�NH�WDKXQ�NHGHSDQQ\D��6HFDUD�WLGDN�
ODQJVXQJ� SHQJJXQDDQ� WHNQRORJL� LQL� PHQLQJNDW� WDMDP� 0HQLQJNDWQ\D�
SHUNHPEDQJDQ� WHNQRORJL� \DQJ� VHPDNLQ� FHSDW� LQL� PHPEXDW� WHNQRORJL� LQL�
EHUGDPSDN�WHUKDGDS�EDQ\DN�ELGDQJ�WHUPDVXN�GDODP�WUDQVDNVL�GL�VDORQ�

3HQFDWDWDQ�7UDQVDNVL�GL�9LUJR�6DORQ�PDVLK�PDQXDO�GDQ�PHQJJXQDNDQ�NHUWDV��
VHKLQJJD� VLVWHP� \DQJ� GLEXDW� DNDQ� PHPLQLPDOLVLU� NHVDODKDQ� VHSHUWL� NHKLODQJDQ�
FDWDWDQ�DWDX�VDODK�PHQJKLWXQJ�MXPODK�SHPDVXNDQ�GDUL�WUDQVDNVL�SHQMXDODQ�NDUHQD�
VXGDK�WHUNRPSXWHULVDVL�6LVWHP�LQIRUPDVL�LQL�GLEXDW�GHQJDQ�PHQJJXQDNDQ�%DKDVD�
SHPURJUDPDQ� 3+3 GDQ� GDWDEDVH� 0\64/ XQWXN� PHPSHUPXGDK� GDODP�
SHQ\LPSDQDQ� GDWD�� 6HKLQJJD� GDSDW� PHPEHULNDQ� NHPXGDKDQ� GDODP� SHQJHORODDQ�
GDWD�WUDQVDNVL�SHQMXDODQ�GDQ�SHQJJDMLDQ�NDSVWHU ��

)LWXU� GDUL� VLVWHP� LQL� DGDODK� SHPLOLN� VDORQ� WLGDN� SHUOX� PHQJJXQDNDQ� NHUWDV�
XQWXN� SHQFDWDWDQ� WUDQVDNVL� SHQMXDODQ� GDQ� SHQJJDMLDQ� NDSVWHU GDQ� WLGDN� SHUOX�
PHQJHWLN� VHFDUD� PDQXDO� KLQJJD� PHQMDGL� VXDWX� ODSRUDQ� GDWD� EDUDQJ��
SHUDZDWDQ�NDSVWHU GDQ�WUDQVDNVL�\DQJ�GDSDW�GLFHWDN�

.DWD�.XQFL�� /DUDYHO��0\64/��3HQMXDODQ���6DORQ� 6LVWHP
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$SSOLFDWLRQ�6RIWZDUH�(QJLQHHULQJ�6WXG\�3URJUDP

6HNRODK�7LQJJL�0DQDMHPHQ�,QIRUPDWLND�GDQ�.RPSXWHU�$NDNRP�<RJ\DNDUWD

7KH�GHYHORSPHQW�RI� WHFKQRORJ\�LQ�WKH�GLJLWDO�HUD�LV�QRZ�JURZLQJ�UDSLGO\�
IURP�GD\� WR�GD\��PRQWK�WR�PRQWK�XQWLO� WKH�\HDU�DKHDG�� ,QGLUHFWO\� WKH�XVH�RI� WKLV�
WHFKQRORJ\�LQFUHDVHV�VKDUSO\��7KLV�LQFUHDVLQJO\�UDSLG�GHYHORSPHQW�RI�WHFKQRORJ\�
PDNHV� WKLV� WHFKQRORJ\� LPSDFW�PDQ\�RI� WKH� DUHDV� LQFOXGHG� LQ� WKH� WUDQVDFWLRQV� LQ�
VDORQV�

7UDQVDFWLRQ�ORJJLQJ�LQ�9LUJR�6DORQ�LV�VWLOO�PDQXDO�DQG�XVHV�SDSHU��VR�WKH�
V\VWHP� FUHDWHG� ZLOO� PLQLPL]H� HUURUV� VXFK� DV� ORVLQJ� QRWHV� RU� PLVFRXQWLQJ� WKH�
DPRXQW�RI�LQFRPH�IURP�VDOHV�WUDQVDFWLRQV�EHFDXVH�LW�LV�DOUHDG\�FRPSXWHUL]HG��7KLV�
LQIRUPDWLRQ�V\VWHP�LV�FUHDWHG�XVLQJ�WKH�3+3�SURJUDPPLQJ�ODQJXDJH�DQG�0\64/�
GDWDEDVH� WR� VLPSOLI\� WKH� GDWD� VWRUDJH�� 6R� WKDW� LW� FDQ� SURYLGH� HDVH� LQ� WKH�
PDQDJHPHQW�RI�GDWD�WUDQVDFWLRQ�VDOHV�DQG�SD\UROO�HPSOR\HHV�

7KH� IHDWXUH� RI� WKH� V\VWHP� LV� WKDW� WKH� VDORQ� RZQHU� GRHV� QRW� QHHG� WR� XVH�
SDSHU� WR� UHFRUG� HPSOR\HH� VDOHV� DQG� SD\UROO� WUDQVDFWLRQV� DQG� GRHV� QRW� QHHG� WR�
PDQXDOO\� W\SH� LQWR�D�GDWD� UHSRUW�RI�JRRGV��PDLQWHQDQFH��SHUVRQQHO�DQG�SULQWDEOH�
WUDQVDFWLRQV�

.H\ZRUGV� /DUDYHO��0\64/��6DOHV��6DORQ� 6\VWHP
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3XML�V\XNXU�DWDV�NHKDGLUDW�7XKDQ�<DQJ�0DKD�(VD�\DQJ�WHODK�PHOLPSDKNDQ�

UDKPDW� GDQ� KLGD\DK�1\D� NHSDGD� NLWD� VHPXD� VHKLQJJD� SHQXOLV� GDSDW�

PHQ\HOHVDLNDQ�SUR\HN�DNKLU� LQL� WHSDW� SDGD�ZDNWXQ\D�\DQJ�EHUMXGXO� ³6LVWHP�

,QIRUPDVL�3HQMXDODQ�%DUDQJ�'DQ�-DVD�'L�9LUJR�6DORQ�%HUEDVLV�:HE�0RELOH´�

WDQSD�VXDWX�KDODQJDQ�DSDSXQ��3UR\HN�DNKLU�LQL�GLVXVXQ�XQWXN�PHPHQXKL�VDODK�

VDWX� V\DUDW� PHQ\HOHVDLNDQ� 3URJUDP� 'LSORPD� ,,,� 3URJUDP� 6WXGL� 5HND\DVD�

3HUDQJNDW�/XQDN�$SOLNDVL�'DODP�SHQ\XVXQDQ�SUR\HN�DNKLU� LQL� WDN�OXSD�VD\D�

XFDSNDQ� EDQ\DN� WHULPD� NDVLK� NHSDGD� SLKDN�SLKDN� \DQJ� WHODK� EHUNHQDQ�

PHPEDQWX�VD\D�GDODP�SHQ\HOHVDLDQ�SUR\HN�DNKLU�LQL�\DQJ�GLDQWDUDQ\D���

���%DSDN� ,U��7RWRN�6XSUDZRWR��0�0���0�07��� VHODNX�NHWXD�6HNRODK�7LQJJL�

0DQDMHPHQ�,QIRUPDWLND�GDQ�.RPSXWHU�$NDNRP�

��� %DSDN� ,U�� 0XKDPDG� *XQWDUD�� 0�7� VHODNX� :DNLO� NHWXD� 6HNRODK� 7LQJJL�

0DQDMHPHQ�,QIRUPDWLND�GDQ�.RPSXWHU�$NDNRP�

��� %DSDN� ,U�� 6XGDUPDQWR�� 0�7�� VHODNX� .HWXD� -XUXVDQ� 5HND\DVD� 3HUDQJNDW�

/XQDN� $SOLNDVL� 6HNRODK� 7LQJJL� 0DQDMHPHQ� ,QIRUPDWLND� GDQ� .RPSXWHU�

$NDNRP�<RJ\DNDUWD�

��� )[�� +HQU\� 1XJURKR�� 6�7��� 0�&V�� VHODNX� SHPELPELQJ� \DQJ� WHODK�

PHPEHULNDQ�DUDKDQ�GDQ�PDVXNDQ�GDODP�SHQ\HOHVDLDQ�SUR\HN�DNKLU�

���7HPDQ�WHPDQ�VD\D�\DQJ�VXGDK�EDQ\DN�PHPEDQWX�VD\D�GDODP�SHQ\HOHVDLDQ�

SUR\HN�DNKLU�LQL��

3HQXOLV� PHQ\DGDUL�� EDKZD� 3UR\HN� $NKLU� LQL� PDVLK� MDXK� GDUL�

NHVHPSXUQDDQ�� ROHK� NDUHQD� LWX� � NULWLN� GDQ� VDUDQ� \DQJ� EHUVLIDW� PHPEDQJXQ�

VDQJDW� SHQXOLV� KDUDSNDQ�� $NKLU� NDWD� VHPRJD� 3UR\HN� $NKLU� LQL� GDSDW�

EHUPDQIDDW� EDJL� 0DKDVLVZD� -XUXVDQ� 0DQDMHPHQ� ,QIRUPDWLND� GDQ� SHPEDFD�

SDGD�XPXPQ\D�

<RJ\DNDUWD��-XOL�����

3HQXOLV
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������+DODPDQ�*DML�.DSVWHU ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϮ

������+DODPDQ�3HQJDWXUDQ�$NXQ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϯ

������+DODPDQ�6HWWLQJ�8DQJ�0DNDQ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϯ

������+DODPDQ�/DSRUDQ�3HQMXDODQ�%DUDQJ�7HUODULV ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϰ

������+DODPDQ�/DSRUDQ�-DVD�7HUODULV ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϰ

�������+DODPDQ�/DSRUDQ�.DSVWHU ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϱ

�������+DODPDQ�/DSRUDQ�3HQMXDODQ�3HU�3HULRGH͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϲ

�������+DODPDQ�/DSRUDQ�*DML ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϲ

����8VHU�.DVLU ������������������������������������������������������������������������������������������������������������������� ��

������+DODPDQ�7UDQVDNVL͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϯϳ

%$%�9 .(6,038/$1�'$1�6$5$1 �������������������������������������������������������������������������� ��

����.HVLPSXODQ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϰϬ

����6DUDQ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ ϰϬ
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