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3HQHOLWLDQ� VHEHOXPQ\D� PHQMDGL� VDODK� VDWX� EDKDQ� \DQJ� GLJXQDNDQ� VHEDJDL�

UHIHUHQVL� GDQ� ODQGDVDQ� SHPLNLUDQ� GDODP�PHODNXNDQ� SHQHOLWLDQ� LQL�� %HNWL� &DK\R�

+LGD\DQWR�GNN�PHODNXNDQ�SHQHOLWLDQ�EHUXSD�NHJLDWDQ�HYDOXDVL�NHDPDQDQ�SDGD�ZHE�

DSOLNDVL� 6,67(5� �6LVWHP� ,QIRUPDVL� 7HUSDGX�� 8QLYHUVLWDV� -HPEHU�� 3HQHOLWLDQ� LQL�

PHQJDFX�SDGD�PHWRGH�9$37��9XOQHUDELOLW\�$VVHVVPHQW�DQG�3HQHWUDWLRQ�7HVWLQJ��

XQWXN�PHQJHWDKXL� NHOHPDKDQ� \DQJ� GDSDW�PHQ\HEDENDQ� NHJDJDODQ� SURVHV� ELVQLV�

SDGD�ZHE�DSOLNDVL�6,67(5��7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHYDOXDVL�GDQ�

PHPEHULNDQ�XVXODQ�SHUEDLNDQ�SDGD�VLVWHP�NHDPDQDQ�ZHE�DSOLNDVL�6,67(5��7RROV

SHQGXNXQJ� \DQJ� GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�:�DI� GDQ�2:$63�=$3�

\DQJ� GLJXQDNDQ� XQWXN� SHPLQGDLDQ� NHOHPDKDQ� SDGD� ZHE� DSOLNDVL� 6,67(5��

0HWDVSORLW�\DQJ�GLJXQDNDQ�XQWXN�PHQJHQGDOLNDQ�NRPSXWHU�MDUDN�MDXK�GDQ�1PDS�

\DQJ�GLJXQDNDQ�XQWXN�PHQGHWHNVL�SRUW�\DQJ�GLJXQDNDQ�SDGD�ZHE�DSOLNDVL�WHUVHEXW��

+DVLO�GDUL�SHQHOLWLDQ�LQL�DGDODK�WHPXDQ�EHEHUDSD�NHOHPDKDQ��VHSHUWL�64/�,QMHFWLRQ��

&URVV�6LWH�6FULSWLQJ�GDQ�ODLQ�ODLQ��.HPXGLDQ�PHQJXVXONDQ�UHNRPHQGDVL�SHUEDLNDQ�

NHDPDQDQ�\DQJ�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�NHDPDQDQ�ZHE�DSOLNDVL�6,67(5�

8QLYHUVLWDV�-HPEHU��+LGD\DQWR���������

3HQHOLWLDQ�ODLQ�\DQJ�MXJD�PHQJJXQDNDQ�PHWRGH��9$37�DGDODK�SHQHOLWLDQ�GDUL�

,QVWLWXWH�IRU�'HYHORSPHQW�DQG�5HVHDUFK�LQ�%DQNLQJ�7HFKQRORJ\��3HQHOLWLDQ�WHUVHEXW�

PHQMHODVNDQ��EDKZD�SHQLQJNDWDQ�NRQHNWLYLWDV�VLVWHP�,QIRUPDVL�GL�VHOXUXK�GXQLD��

MXJD�GDSDW�PHQLQJNDWNDQ�DQFDPDQ�WHUKDGDS�LQWHJULWDV�GDQ�NHUDKDVLDDQ�GDWD��8QWXN�

PHQMDJD� NHDPDQDQ� GDQ� PHPLQLPDOLVLU� DQFDPDQ� \DQJ� DGD�� PDND� GLODNXNDQ�

SHQJXMLDQ�NHUHQWDQDQ�VHFDUD�EHUNDOD�SDGD�VHEXDK�DVHW��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�

WRRO�1HW�1LULNVKDN�����\DQJ�GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�VLVWHP�NHDPDQDQ�\DQJ�

VHGDQJ� EHUMDODQ��7RRO� WHUVHEXW� GDSDW� PHQGHWHNVL� NHUHQWDQDQ� SDGD� ZHE� DSOLNDVL��

0HWRGH� LQL� EHUKDVLO� PHQJHNVSORLWDVL� FHODK� NHDPDQDQ� SDGD� ZHE� WHUVHEXW�� �1HW�

QLULNVKDN���������



��

3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�7DVKLD� ,QGDK�1DVWLWL�PHQJHPXNDDQ� EDKZD�

8QLYHUVLWDV�*DGMDK�0DGD�PHPLOLNL�ZHEVLWH�\DQJ�EHULVL�GDWD�WHQWDQJ�QRPRU�MDPLQDQ�

VRVLDO�� NDUWX� NUHGLW� GDQ� GDWD� VHVQLWLI� ODLQQ\D��2OHK� VHEDE� LWX� GLEXWXKNDQ� VHEXDK�

NHJLDWDQ� XQWXN� PHODNXNDQ� SHQJXMLDQ� NHDPDQDQ� XQWXN� PHQJHYDOXDVL� VLVWHP�

NHDPDQDQ�SDGD�ZHEVLWH� WHUVHEXW��.HJLDWDQ� LQL�PHQJJXQDNDQ� WRRO�2:$63�=$3�

XQWXN�PHQFDUL� FHODK� NHDPDQDQ�� 7HUGDSDW� NXUDQJ� OHELK� VHSXOXK� FHODK� NHDPDQDQ�

\DQJ� GLWHPXNDQ� SDGD� ZHEVLWH� WHUVHEXW�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�

PHQJHYDOXDVL� GDQ� PHPDVWLNDQ� SURVHV� NHDPDQDQ� \DQJ� GLMDODQNDQ� ROHK� ZHVLWH�

WHUVHEXW�VXGDK�EHUMDODQ�GHQJDQ�EDLN��1DVWLWL����������

-XUQDO�SHQHOLWLDQ�WHQWDQJ�DXGLW�NHDPDQDQ�LQIRUPDVL�SDGD����VLVWHP�LQIRUPDVL�

PLOLN�SHPHULQWDK�PHQJXQJNDSNDQ�EDKZD�ZHE�DSOLNDVL�\DQJ�GLNHOROD�SHPHULQWDK�

EHEHUDSD�PDVLK�PHPDQIDDWNDQ�RSHQVRXUFH�IUDPHZRUN�\DQJ�NHDPDQDQQ\D�EHOXP�

WHUMDPLQ�� 3HQFDULDQ� FHODK� NHDPDQDQ� GDQ� UHNDSLWXODVL� WLQJNDW� NHUHQWDQDQ�

PHQJJXQDNDQ� WRRO� 1HVVXV�� +DVLO� \DQJ� GLGDSDWNDQ� DGDODK� ��� ZHE� DSOLNDVL�

PHQJKDVLONDQ� WLQJNDW� +LJK�� ��� ZHE� DSOLNDVL� PHQGDSDW� WLQJNDW� PHGLXP� GDQ� ��

ODLQQ\D�PHQGDSDW�WLQJNDW�ORZ��-XPODK�WHUVHEXW�WHUXV�PHQLQJNDW�VHLULQJ�EHUMDODQQ\D�

ZDNWX�NDUHQD�EDQ\DN�LQVWDQVL�SHPHULQWDK�\DQJ�PXODL�EHUDOLK�PHQJJXQDNDQ�VLVWHP�

LQIRUPDVL� XQWXN� SHQJHORODDQ� GDWD�� 7XMXDQ� GDUL� MXUQDO� LQL� DGDODK� XQWXN� HYDOXDVL�

XQWXN�PHPLQLPDOLVLU�SHOXDQJ�WHUMDGLQ\D�VHUDQJDQ�SDGD�ZHE�DSOLNDVL�\DQJ�GLNHOROD�

ROHK�SHPHULQWDK���$QJJUDKLWR���������

3HQHOLWLDQ�WHQWDQJ�SHQJJXQDDQ�WRRO�1HVVXV�XQWXN�SHQFDULDQ�FHODK�NHDPDQDQ�

GDODP�UDQJND�SHOHQJNDSDQ�GRNXPHQWDVL�VHEDJDL�EDKDQ�SHQJHPEDQJDQ�ZHE�\DQJ�

GLODNXNDQ�ROHK�/DQH�+DUULVRQ�GNN�GDUL�2DN�5LGJH�1DWLRQDO�/DERUDWRU\��+DVLO�GDUL�

VFDQQLQJ� YXOQHUDELOLW\� PHQJJXQDNDQ� WRRO� 1HVVXV� PHQXQMXNNDQ� EDKZD� ZHE�

ORFDOKRVW�PHPLOLNL� EHUEDJDL� FHODK� NHDPDQDQ��1DPXQ� GRNXPHQWDVL� WHQWDQJ� KDVLO�

\DQJ� GLGDSDWNDQ� GLUDKDVLDNDQ� NDUHQD� GLNKDZDWLUNDQ� GDSDW� GLPDQIDDWNDQ� ROHK�

SHQ\HUDQJ��+DUULVRQ��6SDKQ��,DQQDFRQH��'RZQLQJ��	�*RRGDOO���������

3HQHOLWLDQ�\DQJ�GLODNXNDQ�GL�LQVWLWXVL�SHQGLGLNDQ�;<=�PHQJJXQDNDQ�PHWRGH�

9$37�XQWXN�PHODNXNDQ�VHUDQJNDLDQ�SHQLODLDQ�GDQ�SHQJXMLDQ�WHUKDGDS�ZHE�DSOLNDVL�

UHSRVLWRUL� \DQJ� GLPLOLNLQ\D�� 3HQFDULDQ� FHODK� NHDPDQDQ� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ�WRRO�1HVVXV��



��

���� ,QIRUPDWLRQ�7HFKQRORJ\�6HFXULW\�$VVHVVPHQW�

,QIRUPDWLRQ� 7HFKQRORJ\� 6HFXULW\�$VVHVVPHQW� DWDX� GDODP� EDKDVD� ,QGRQHVLD�

GLVHEXW�VHEDJDL�SHQLODLDQ�NHDPDQDQ� WHNQRORJL� LQIRUPDVL�DGDODK�VHEXDK�SHQLODLDQ�

\DQJ� EHURULHQWDVL� NHSDGD� ULVLNR� �$EGHO�$]L]�� ������� .RQVHQWUDVL� SHQLODLDQ�

NHDPDQDQ�DGDODK� WHUGDSDW�SDGD� FHODK�NHDPDQDQ�\DQJ�GDSDW�PHQLPEXONDQ� ULVLNR�

EHUDJDP�MLND�WHUMDGL�NHJDJDODQ�SURVHV�WHNQRORJL�LQIRUPDVL�\DQJ�ELVD�WHUMDGL�NDUHQD�

EHEHUDSD�IDNWRU��VHSHUWL��IDNWRU�KDUGZDUH��VRIWZDUH�� OLQJNXQJDQ�EDKNDQ�VHUDQJDQ�

GDUL�GDODP�PDXSXQ�OXDU�RUJDQLVDVL��)RNXV�DQDOLVLV�ULVLNR�DGDODK�PHQJDFX�SDGD�DVHW�

DVHW� \DQJ�PHQMDODQNDQ� SURVHV� WHNQRORJL� LQIRUPDVL� �6RVRQNLQ�� ������� � $VHW�DVHW�

WHUVHEXW� SHUOX� GLSHUKDWLNDQ� NDUHQD� EHUSHUDQ� SHQWLQJ� GDODP� SURVHV� WHNQRORJL�

LQIRUPDVL�\DQJ�EHUODQJVXQJ�VHFDUD�WHUXV�PHQHUXV���

���� 0HWRGH�9$37��9XOQHUDELOLW\�$VVHVVPHQW�DQG�3HQHWUDWLRQ�7HVWLQJ��

6HVXDL� GHQJDQ� QDPDQ\D��PHWRGH� LQL� WHUGLUL� GDUL� GXD�NHJLDWDQ� XWDPD�� \DLWX�

9XOQHUDELOLW\� $VVHVVPHQW� GDQ� 3HQHWUDWLRQ� 7HVWLQJ� VHUWD� EHEHUDSD� NHJLDWDQ�

SHQGXNXQJ�ODLQQ\D��9XOQHUDELOLW\�$VVHVVPHQW�DGDODK�SHPLQGDLDQ�SDGD�VHEXDK�ZHE�

DSOLNDVL�XQWXN�PHQFDUL�FHODK�NHDPDQDQ�\DQJ�NHPXQJNLQDQ�GDSDW�GLJXQDNDQ�ROHK�

SHQ\HUDQJ� GDQ�PHQLPEXONDQ� GDPSDN� \DQJ� EHUDJDP��3HQHWUDWLRQ� WHVWLQJ� DGDODK�

NHJLDWDQ�SHUFREDDQ�XQWXN�PHODNXNDQ�SHQHWUDVL�DWDX�PDVXN�NHGDODP�VHEXDK�VLVWHP�

GHQJDQ�PHPDQIDDWNDQ�FHODK�NHDPDQDQ�DWDX�KDN�DNVHV�\DQJ�VDK�XQWXN�HNVSORLWDVL�

VHVXDWX��7XMXDQQ\D�DGDODK�XQWXN�PHQGDSDWNDQ�LQIRUPDVL�SHQWLQJ�SDGD�VHEXDK�ZHE�

DSOLNDVL��*RHO�	�0HKWUH���������

���� 1(6686�

1HVVXV� DGDODK� VHEXDK� WRRO� XQWXN�PHQFDUL� FHODK� NHDPDQDQ�SDGD� SHUDQJNDW�

OXQDN� DWDX� KDODPDQ� ZHE�� 7RRO� LQL� PHPXQJNLQNDQ� VHVHRUDQJ� XQWXN� GDSDW�

PHQHPXNDQ�FDUD�XQWXN�PHQHPEXV�NHDPDQDQ�SDGD�VHEXDK�VRIWZDUH�DWDX�KDODPDQ�

ZHE��1HVVXV�SHUWDPD�NDOL�GLULOLV�WDKXQ������ROHK�5HQDXG�'HUDLVRQ�PHQMDGL�VDODK�

VDWX� SURGXN� VFDQQLQJ� XQWXN� PHQFDUL� FHODK� NHDPDQDQ� \DQJ� EDQ\DN� GLJXQDNDQ��

1HVVXV�PHQDPSLONDQ�KDVLO�VFDQQLQJ�EHUNHFHSDWDQ� WLQJJL��SHQHPXDQ�GDWD�VHQVLWLI�

GDQ�DQDOLVLV�FHODK�NHDPDQDQ��.XPDU����������



��

)LWXU�\DQJ�WHUGDSDW�GDODP�WRRO�LQL�DGDODK��(&�&RXQFLO���������

�� 0DVLQJ�PDVLQJ� WHV� NHDPDQDQ� GLWXOLVNDQ� GDODP� EHQWXN� SOXJLQ� DJDU�

PHPSHUPXGDK�XVHU�GDODP�PHPLOLK�WHV�\DQJ�GLLQJLQNDQ�WDQSD�KDUXV�PHPEDFD�

NRGH�\DQJ�GLMDODQNDQ�ROHK�1HVVXV��

�� 1HVVXV� GDSDW� PHQMDODQNDQ� OHELK� GDUL� VDWX� YXOQHUDELOLW\� VFDQQHU�� NDUHQD�

1HVVXV� WHUGLUL� GDUL� VHUYHU� \DQJ� PHODNXNDQ� YXOQHUDELOLW\� VFDQQLQJ� GDUL�

SHULQWDK�FOLHQW�\DQJ�DGD�SDGD�HQG�GHYLFH�

���� 1PDS��

1PDS� DGDODK� WRRO� XQWXN�PHQJDXGLW� NHDPDQDQ� MDULQJDQ�� 1PDS�PHODNXNDQ�

SHPLQGDLDQ�WHUKDGDS�VDWX�KRVW�XQWXN�PHQJHWDKXL� OD\DQDQ�\DQJ�GLJXQDNDQ��QDPD�

GDQ�YHUVL�DSOLNDVL���VLVWHP�RSHUDVL�GDQ�MHQLV�ILOWHU�ILUHZDOO�\DQJ�GLJXQDNDQ��1PDS�

EHUMDODQ�GLVHPXD�VLVWHP�RSHUDVL�NRPSXWHU��VHSHUWL�/LQX[��:LQGRZV��GDQ�0DF�26�

;��1PDS�PHQMDODQNDQ�VHWLDS�EDULV�SHULQWDK�PHQJJXQDNDQ�FRPPDQG�SURPSW�DWDX�

WHUPLQDO��1PDS���������*DPEDUDQ�PHQJHQDL�VNHPD�NHUMD�WRRO�LQL�GLMHODVNDQ�SDGD�

*DPEDU������

*DPEDU������6NHPD�1PDS�



��

���� 0DQ�,Q�7KH�0LGGOH�

0DQ� LQ� WKH� PLGGOH� DGDODK� WHNQLN� VHUDQJDQ� F\EHU� GLPDQD� SHQ\HUDQJ�

PHPDVXNNDQ� GLULQ\D� NHGDODP� VHEXDK� NRPXQLNDVL� DQWDUD� GXD� SHUDQJNDW��PHQLUX�

NHGXD� SLKDN� GDQ�PHQGDSDWNDQ� LQIRUPDVL� \DQJ� NLULPNDQ� VDWX� VDPD� ODLQ�� 7HNQLN�

VHUDQJDQ�PDQ�LQ�WKH�PLGGOH�PHPXQJNLQNDQ�SHQ\HUDQJ�XQWXN�PHQFHJDW��PHQJLULP�

GDQ�PHQHULPD�GDWD�\DQJ�GLWXMXNDQ�XQWXN�RUDQJ�ODLQ��NHJLDWDQ�LQL� WLGDN�GLNHWDKXL�

ROHK� NHGXD� SHUDQJNDW� \DQJ� VHGDQJ� EHUNRPXQLNDVL� WHUVHEXW� �6KXEK� 	� 6KDUPD��

�������7RRO�\DQJ�GLJXQDNDQ�XQWXN�PHQGXNXQJ�WHNQLN�VHUDQJDQ�LQL�DGDODK�DUSVSRRI��

*DPEDUDQ�WHQWDQJ�VNHPD�ORJLF�WHQWDQJ�NHJLDWDQ�PDQ�LQ�WKH�PLGGOH�GLMHODVNDQ�SDGD�

*DPEDU�������

*DPEDU������6NHPD�/RJLF�0DQ�,Q�7KH�0LGGOH

���� $USVSRRI�

$USVSRRI�DGDODK�VHEXDK�WRRO�XQWXN�PHQGXNXQJ�NHJLDWDQ�PDQ�LQ�WKH�PLGGOH

\DQJ� IXQJVLQ\D� DGDODK� XQWXN�PHPEDFD� GDWD� VHVL� SDGD� GXD� KRVW� SDGD� VDDW� \DQJ�

EHUVDPDDQ� �3XDQJSURQSLWDJ� 	� 0DVXVDL�� ������� &DUD� NHUMDQ\D� DGDODK� WRRO� LQL�

PHPDQLSXODVL� WDEHO� $53� \DQJ� EHULVL� ,3� $GGUHVV� GDQ�0DF� $GGUHVV� GDUL� VHWLDS�

SHUDQJNDW� \DQJ� WHUKXEXQJ�NH� MDULQJDQ��$USVSRRI�PHQJLULPNDQ�SDNHW�SDOVX� \DQJ�

EHULVL�0DF�$GGUHVV�GDUL�SHUDQJNDW�SHQ\HUDQJ�QDPXQ�WHWDS�GHQJDQ�,3�DGGUHVV�GDUL�

SHUDQJNDW� \DQJ� PHQMDGL� NRUEDQ�� 6HKLQJJD� \DQJ� WHUMDGL� DGDODK� GDWD� VHVL� \DQJ�

EHUMDODQ�GDUL�GDQ�PHQXMX�JDWHZD\�DNDQ�PDOHZDWL�SHUDQJNDW�\DQJ�GLJXQDNDQ�ROHK�

SHQ\HUDQJ� ODOX�GLWHUXVNDQ�NH�SHUDQJNDW� WXMXDQ� \DQJ� VHEHQDUQ\D�GDQ�EHJLWX�SXOD�

VHEDOLNQ\D���



��

���� 66/6WULS�

66/6WULS�DGDODK�VHEXDK� WRRO� \DQJ�PHQGXNXQJ�NHJLDWDQ�PDQ� LQ� WKH�PLGGOH�

PHODOXL�SURWRNRO�+773 ��:LFDNVRQR���������)XQJVLQ\D�DGDODK�XQWXN�PHPEDFD�GDWD�

VHVL� \DQJ� GLNLULPNDQ� SDGD� VHEXDK� ZHE� DSOLNDVL� PHQXMX� SHUDQJNDW� FOLHQW� DWDX�

VHEDOLNQ\D��+DVLO�GDUL�SHQJJXQDDQ�WRRO�LQL�DGDODK�VHEXDK�ILOH�ORJ�\DQJ�EHULVL�GDWD�

VHVL�GDUL�LQWHUDNVL�GXD�SHUDQJNDW��

���� 0HWDVSORLW�

0HWDVSORLW�DGDODK�VDODK�VDWX�WRRO�XQWXN�PHQJHNVSORLWDVL�VHUDQJDQ�SDGD�VHUYHU��

7RRO�LQL�PHQMDGL�VDODK�VDWX�WRRO�\DQJ�SDOLQJ�EHUJXQD�XQWXN�SHQJXML�SHQHWUDVL��+'�

0RRUH� PHUDQFDQJ� WRRO� LQL� SDGD� WDKXQ� ������ 7RRO� LQL� GLJXQDNDQ� VHEDJDL� DODW�

SHQJXMLDQ�SHQHWUDVL�\DQJ�GLJXQDNDQ�ROHK�SHQ\HUDQJ�XQWXN�PHODNXNDQ�HNVSORLWDVL�

VLVWHP��0XQL]�	�/DNKDQL���������

����� %UXWH�)RUFH�

%UXWH� )RUFH� DGDODK� WHNQLN� SHQ\HUDQJDQ� XQWXN�PHQHPXNDQ� XVHUQDPH� GDQ�

SDVVZRUG�OHJDO \DQJ�GLJXQDNDQ�XQWXN�PDVXN�NHGDODP�VHEXDK�VLVWHP��%UXWH�)RUFH

EHUMDODQ� VHFDUD� RWRPDWLV� GHQJDQ� FDUD� PHQJNRPELQDVLNDQ� VDWX� SHU� VDWX� EDULV�

XVHUQDPH� GDQ�SDVVZRUG� \DQJ� GLNXPSXONDQ� SDGD� VHEXDK� ILOH�� � �.DUDZDVK� HW� DO���

�������/DOX�NRPELQDVL�WHUVHEXW�GLFRED�VDWX�SHU�VDWX�SDGD�VLVWHP��

����� 6RFLDO�(QJLQHHULQJ�

6RFLDO� (QJLQHHULQJ� ELVD� GLDUWLNDQ� VHEDJDL� SHQJJXQDDQ� WULN� SVLNRORJLV� GDUL�

SHUHWDV�� XQWXN� PHPSHUROHK� LQIRUPDVL� \DQJ� GLEXWXKNDQQ\D� XQWXN� PHQGDSDWNDQ�

DNVHV�NH�VLVWHP�DWDX�ELVD�GLNDWDNDQ�MXJD�VHEDJDL�FDUD�XQWXN�PHQGDSDWNDQ�LQIRUPDVL�

\DQJ� GLEXWXKNDQ� �PLVDOQ\D�� NDWD� VDQGL�� GDUL� VHVHRUDQJ�� EXNDQ� GHQJDQ� FDUD�

PHPERERO�VLVWHP��*UDQJHU��������


