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$EVWUDFW�
7KLV� VWXG\�DLPV� WR�SURYLGH� HPSLULFDO�HYLGHQFH� WKDW� WKH�H[SHFWHG�SHUIRUPDQFH�� H[SHFWHG�
HIIRUW�� IDFLOLWDWLQJ�FRQGLWLRQ��WKH�TXDOLW\�RI�LQIRUPDWLRQ��TXDOLW\�RI�V\VWHPV��DQG�DWWLWXGHV�
WRZDUG�WKH�XVH�RI�DQ�HIIHFW�RQ�XVHU�VDWLVIDFWLRQ�V\VWHP�RI�VWDWH�ILQDQFLDO�DSSOLFDWLRQ�V\VWHP��
%HVLGHV�� WKLV� VWXG\� SURYLGHV� HPSLULFDO� HYLGHQFH� UHODWHG� WR� WKH� LQGLUHFW� LQIOXHQFH� RI�
SHUIRUPDQFH� H[SHFWDQF\� DQG� HIIRUW� H[SHFWDQF\� WRZDUGV� XVHU� VDWLVIDFWLRQ� PHGLDWHG�
DWWLWXGHV�WRZDUG�WKH�XVH�RI�YDULDEOHV�DQG� LQIOXHQFH�RI�XVHU�VDWLVIDFWLRQ�WR�WKH� LPSDFW�RI�
LQGLYLGXDOV�DQG�RUJDQL]DWLRQV��5HVSRQGHQWV�ZHUH�XVHG�LQ�WKH�VWXG\�LV�D�XVHU�RI�WKH�V\VWHP�
LQ�DOO�UHJLRQV�LQ�,QGRQHVLD��7KH�VDPSOH�VL]H�LV�����UHVSRQGHQWV��'DWD�ZHUH�DQDO\]HG�XVLQJ�
3DUWLDO�/HDVW�6TXDUH��3/6���7KH�UHVXOWV�VKRZ�WKDW�WKH�H[SHFWHG�SHUIRUPDQFH��H[SHFWHG�HIIRUW��
IDFLOLWDWLQJ�FRQGLWLRQ��WKH�TXDOLW\�RI�LQIRUPDWLRQ��TXDOLW\�V\VWHPV��DQG�DWWLWXGHV�WRZDUG�WKH�
XVH�RI�DQ�HIIHFW�RQ�XVHU�VDWLVIDFWLRQ��6LPLODUO\��H[SHFWHG�SHUIRUPDQFH��H[SHFWHG�HIIRUW�DIIHFW�
XVHU�VDWLVIDFWLRQ�WKURXJK�WKH�DWWLWXGHV�WRZDUG�WKH�XVH�RI�WKLV�6$.7,·V�DSSOLFDWLRQ�V\VWHP��
%HVLGHV��XVHU·V�VDWLVIDFWLRQ�LQIOXHQFHV�WKH�LPSDFW�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV���

$EVWUDN�
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHPEHULNDQ� EXNWL� HPSLULV� EDKZD� HNVSHNWDVL� NLQHUMD��
HNVSHNWDVL�XVDKD��NRQGLVL�\DQJ�PHPIDVLOLWDVL��NXDOLWDV�LQIRUPDVL��NXDOLWDV�VLVWHP�GDQ�VLNDS�
SDGD�SHQJJXQDDQ�EHUSHQJDUXK�WHUKDGDS�NHSXDVDQ�SHQJJXQD�VLVWHP�DSOLNDVL�NHXDQJDQ�
QHJDUD� \DQJ� EHUQDPD� 6LVWHP� $SOLNDVL� .HXDQJDQ� 7LQJNDW� ,QVWDQVL� �6$.7,��� 6HODLQ� LWX��
SHQHOLWLDQ� LQL� MXJD� PHPEHULNDQ� EXNWL� SHQJDUXK� WDN� ODQJVXQJ� HNVSHNWDVL� NLQHUMD� GDQ�
XVDKD�WHUKDGDS�NHSXDVDQ�SHQJJXQD�6$.7,�GLPHGLDVL�YDULDEHO�VLNDS�SDGD�SHQJJXQDDQ�
VHUWD� SHQJDUXK� NHSXDVDQ� SHQJJXQD� WHUKDGDS� GDPSDN� LQGLYLGX� GDQ� RUJDQLVDVL��
5HVSRQGHQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�DGDODK�XVHU�6$.7,��6DPSHO�\DQJ�GLJXQDNDQ�
VHEDQ\DN�����UHVSRQGHQ��'DWD�GLDQDOLVLV�PHQJJXQDNDQ�3DUWLDO�/HDVW�6TXDUH��3/6��6PDUW�
�������+DVLO�SHQJXMLDQ�KLSRWHVLV�PHQXQMXNNDQ�EDKZD�HNVSHNWDVL�NLQHUMD��HNVSHNWDVL�XVDKD��
NRQGLVL� \DQJ� PHPIDVLOLWDVL�� NXDOLWDV� LQIRUPDVL�� NXDOLWDV� VLVWHP� GDQ� VLNDS� SDGD�
SHQJJXQDDQ� EHUSHQJDUXK� WHUKDGDS� NHSXDVDQ� SHQJJXQD� 6$.7,�� 'HPLNLDQ� KDOQ\D��
HNVSHNWDVL�NLQHUMD��HNVSHNWDVL�XVDKD�EHUSHQJDUXK�WHUKDGDS�NHSXDVDQ�SHQJJXQD�6$.7,�
PHODOXL� VLNDS� SDGD� SHQJJXQDDQ�� /HELK� ODQMXW�� NHSXDVDQ� SHQJJXQD� EHUSHQJDUXK�
WHUKDGDS�GDPSDN�LQGLYLGX�GDQ�RUJDQLVDVL��

.H\ZRUGV��8VHU�VDWLVIDFWLRQ��ILQDQFLDO�DSSOLFDWLRQ��SXEOLF�VHFWRU�
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���

3(1'$+8/8$1
6LVWHP� LQIRUPDVL� VDDW� LQL� PHQMDGL�

DODW�XWDPD�EDJL�VHWLDS�RUJDQLVDVL�GDODP�
PHQLQJNDWNDQ� NLQHUMDQ\D�� NKXVXVQ\D�GL�
VHNWRU VZDVWD��+DO� LQL� GLODNXNDQ� NDUHQD�
DGDQ\D� SHUVDLQJDQ� ELVQLV� GLDQWDUD�
SHODNX� XVDKD� GL� VHNWRU� VZDVWD� GDODP�
UDQJND� PHQLQJNDWNDQ� NLQHUMD� GDQ�
SHOD\DQDQ� \DQJ� EHUXMXQJ� SDGD� XVDKD�
SHQLQJNDWDQ� ODED�� 3HQLQJNDWDQ� NLQHUMD�
RUJDQLVDVL� VDODK� VDWXQ\D� EHUJDQWXQJ�
SDGD� VHEHUDSD� MDXK� RUJDQLVDVL�
GLPDNVXG�PHQJDORNDVLNDQ�DQJJDUDQQ\D�
XQWXN� SHPEDQJXQDQ� VLVWHP� LQIRUPDVL�
�.REHOVN\�� 5LFKDUGVRQ�� 6PLWK� 	� =PXG�
������� 7HUOHELK�� MLND� VLVWHP� LQIRUPDVL�
WHUVHEXW� GLGXNXQJ� GHQJDQ� WHNQRORJL�
LQIRUPDVL� \DQJ� KDQGDO�� PDND� DNDQ�
PHPEHULNDQ� QLODL� OHELK� SDGD� VXDWX�
RUJDQLVDVL�� 3HQJJXQDDQ� VLVWHP�
LQIRUPDVL� GHQJDQ� GXNXQJDQ� WHNQRORJL�
LQIRUPDVL� GLWXMXNDQ� XQWXN�
PHPSHUPXGDK�WXJDV�SHQJJXQD�VLVWHP�
VHKLQJJD� GDSDW� PHQLQJNDWNDQ�
HIHNWLYLWDV� GDQ� HILVLHQVL�� +DO� LQL� VHMDODQ�
GHQJDQ�SHQHOLWLDQ�*UDQGH��(VWHEDQH]�	�
&RORPLQD� ������� \DQJ� PHQ\DWDNDQ�
EDKZD� NLQHUMD� VXDWX� RUJDQLVDVL� GDSDW�
GLSHQJDUXKL� ROHK� LPSOHPHQWDVL� DWDV�
VXDWX�VLVWHP�LQIRUPDVL��

6HNWRU� VZDVWD� PHQJJXQDNDQ�
VLVWHP� LQIRUPDVL� XQWXN� PHQLQJNDWNDQ�
ODED� SHUXVDKDDQQ\D�� EHJLWX� MXJD�
GHQJDQ� VHNWRU� SXEOLN� GDODP� XSD\DQ\D�
PHQLQJNDWNDQ� NXDOLWDV� SHOD\DQDQ� \DQJ�
GLUDVDNDQ�ROHK�PDV\DUDNDW��6HVXDL�\DQJ�
GLNDWDNDQ� ROHK� 0DUGLDVPR� �������
EDKZD��SDGD�HUD�LQL��PDQDMHPHQ�VHNWRU�
SXEOLN� GLWXQWXW� XQWXN� OHELK� DNXQWDEHO�
GDODP� PHQ\DMLNDQ� LQIRUPDVL� NHXDQJDQ�
NHSDGD� PDV\DUDNDW�� 'HQJDQ� EHJLWX��
SHUDQ� VLVWHP� LQIRUPDVL�PHQMDGL� VDQJDW�
SHQWLQJ� XQWXN� PHQGXNXQJ� SURVHV�
RSHUDVLRQDO� PDQDMHPHQ� VHNWRU� SXEOLN�

GDODP�SHODNVDQDDQ�DNXQWDELOLWDV�SXEOLN�
VHUWD�PHQ\HGLDNDQ�GDWD�GDWD�\DQJ�OHELK�
EDLN�GDQ�HIHNWLI�EDJL�GHFLVLRQ�PDNHU�DWDX�
SHPEXDW� NHELMDNDQ� GDODP� PHQJDPELO�
NHSXWXVDQ� WHUNDLW� RSHUDVLRQDO�
SHPHULQWDKDQ�� )DNWRU� XWDPD� \DQJ�
PHPHQJDUXKL NHSXDVDQ� SHQJDPELODQ�
NHSXWXVDQ�DGDODK�NXDOLWDV�LQIRUPDVL�GDQ�
NXDOLWDV�VLVWHP��%KDUDWL�HW�DO����������

'DODP� ELGDQJ� SHUHQFDQDDQ��
SHODNVDQDDQ� GDQ� SHUWDQJJXQJMDZDEDQ�
NHXDQJDQ�SXEOLN�\DQJ�GDQDQ\D�EHUDVDO�
DWDX� GLNHOROD� ROHK� SHPHULQWDK� SXVDW��
.HPHQWHULDQ� .HXDQJDQ� WHODK�
PHQJHPEDQJNDQ� VXDWX� VLVWHP�
LQIRUPDVL� DNXQWDQVL�� 0HUXMXN� SDGD�
XQGDQJ�8QGDQJ� SHUWDPD� \DQJ�
GLWHUELWNDQ� SDGD� WDKXQ� ������
SHPHULQWDK� GLDPDQDWNDQ� XQWXN�
PHQHWDSNDQ� VXDWX� VLVWHP� DNXQWDQVL�
VHUWD� VLVWHP�SHODSRUDQ� SDGD� NHXDQJDQ�
QHJDUD�� 6LVWHP� GLPDNVXG� NHPXGLDQ�
GLDWXU� ROHK� 0HQWHUL� .HXDQJDQ� PHODOXL�
30.� ��� \DQJ� GLWHUELWNDQ� SDGD� WDKXQ�
����� GDQ� WHODK� GLXEDK� GHQJDQ� 30.�
����30.��������� \DQJ� GLWHUELWNDQ�
SDGD� ��� 'HVHPEHU� ����� PHQJHQDL�
6LVWHP� $NXQWDQVL� GDQ� 3HODSRUDQ�
.HXDQJDQ� 3HPHULQWDK� 3XVDW�� %HEHUDSD�
VLVWHP�DSOLNDVL�WHNQRORJL�LQIRUPDVL�\DQJ�
GLJXQDNDQ� GDODP� SHUHQFDQDDQ��
SHODNVDQDDQ� GDQ� SHUWDQJJXQJMDZDEDQ�
DQJJDUDQ� QHJDUD� \DQJ� WHODK� EHUMDODQ�
VHMDN� WDKXQ� ����� GLEDQJXQ� EHUVLIDW�
SDUVLDO� DWDX� WHUSLVDK�� EDLN� GDUL� VLVL�
DSOLNDVL�PDXSXQ�GDWDEDVH�Q\D��SDGDKDO�
DGD� NHWHUKXEXQJDQ� GDWD� GL� DQWDUD
VLVWHP� \DQJ� DGD�� 'HQJDQ� GHPLNLDQ��
WHUMDGL� SHQJXODQJDQ� HQWU\� GDWD� SDGD�
VLVWHP� DSOLNDVL� \DQJ� DGD�� 3URVHV� ELVQLV�
VHSHUWL� LWX� EHUSRWHQVL� WHUMDGLQ\D�
NHVDODKDQ�\DQJ�GLVHEDENDQ�KXPDQ�HUURU�
SDGD SURVHV�HQWU\�GDWD�GL� DSOLNDVL� DWDX�
VLVWHP�\DQJ�EHUEHGD��+XPDQ�HUURU�GLVLQL�
ELVD� EHUXSD� WHUMDGLQ\D� GRXEOH� HQWU\



���

GDQ�DWDX� DGDQ\D�SHUEHGDDQ�HQWU\�GDWD�
WHUNDLW�QLODL�VXDWX�WUDQVDNVL�\DQJ�VDPD�GL�
EHEHUDSD� VLVWHP� DWDX� DSOLNDVL� \DQJ�
EHUEHGD���

6LVWHP� DWDX� DSOLNDVL� LQIRUPDVL�
\DQJ� GLXQJNDSNDQ� GLDWDV� KDQ\D� GDSDW�
GLDNVHV� SDGD� SHUDQJNDW� SHUVRQDO�
FRPSXWHU��3&��DWDX�ODSWRS�\DQJ�WHULQVWDO�
DSOLNDVL� WHUWHQWX� VHFDUD�RIIOLQH�� 'HQJDQ�
VLVWHP�DWDX�PHNDQLVPH�VHSHUWL�LWX��PDND�
NHEXWXKDQ�SDUD�SHPDQJNX�NHSHQWLQJDQ�
DWDX� XVHU� XQWXN� GDSDW� PHPRQLWRU�
SHQJHORODDQ� DQJJDUDQ� SDGD� XQLWQ\D�
WLGDN� GDSDW� GLODNXNDQ� VHFDUD� UHDOWLPH��
'DUL� VLVL� SHODNVDQDDQ� DQJJDUDQ� EHUXSD�
SHQJDMXDQ�WDJLKDQ�SHPED\DUDQ�NHSDGD�
.331�VHODNX�.XDVD�%81��DSOLNDVL�H[LVWLQJ
\DQJ� VLIDWQ\D� RIIOLQH� WLGDN� GDSDW�
WHUNRQHNVL� GHQJDQ� DSOLNDVL� DWDX� VLVWHP�
\DQJ� GLJXQDNDQ� ROHK� .331� EHUXSD�
6LVWHP� $QJJDUDQ� GDQ� 3HUEHQGDKDUDDQ�
1HJDUD��63$1���3DGD�VLVWHP�H[LVWLQJ��ILOH
$UVLS� 'DWD� .RPSXWHU� �$'.�� WDJLKDQ�
SHPED\DUDQ� \DQJ� GLKDVLONDQ� KDUXV� GL�
NRQYHUVL� XQWXN� GDSDW� WHUEDFD� GDQ�
GLWHULPD�ROHK�DSOLNDVL�63$1��

%HUGDVDUNDQ� EHEHUDSD� FRQWRK�
IDNWD� GLDWDV� GDQ� VHMDODQ� GHQJDQ� XSD\D�
SHPHULQWDK�XQWXN�PHQ\HODUDVNDQ�VLVWHP�
SHQJHORODDQ�NHXDQJDQ�\DQJ�GLJXQDNDQ�
VDWNHU�� SHUOX� GLODNXNDQ� ODQJNDK� EHVDU�
XQWXN� PHQJLQWHJUDVLNDQ� VLVWHP� \DQJ�
DGD� NH� GDODP� VDWX� VLVWHP� DSOLNDVL�
NHXDQJDQ� VDWNHU� \DQJ� WHULQWHJUDVL� GDQ�
WHUVHQWUDOLVDVL�VHUWD�EHUEDVLV�RQOLQH�GDQ�
GDSDW� WHUNRQHNVL� GHQJDQ� 63$1�� 3DGD�
DNKLU� WDKXQ� ������ SHPHULQWDK�
PHOXQFXUNDQ�VHEXDK�VLVWHP�\DQJ�GLEHUL�
QDPD�6LVWHP�$SOLNDVL�.HXDQJDQ�7LQJNDW�
,QVWDQVL� �6$.7,��� 6LVWHP� LQL� PHUXSDNDQ�
VLVWHP� DWDX� DSOLNDVL� XQWXN�PHQGXNXQJ�
SHODNVDQDDQ� SHUEHQGDKDUDDQ� GDQ�
SHQJDQJJDUDQ� QHJDUD� \DQJ� GLODNXNDQ�
ROHK� VDWXDQ� NHUMD� NHPHQWHULDQ�
QHJDUD�OHPEDJD� \DQJ� WHUGLUL� DWDV�

EHEHUDSD� PRGXO�� \DNQL� SHQJDQJJDUDQ��
NRPLWPHQ�� SHPED\DUDQ�� EHQGDKDUD��
DVHW� WHWDS�� DNXQWDQVL� GDQ� SHODSRUDQ�
GHQJDQ� PHPDQIDDWNDQ� VXPEHU� GD\D�
GDQ�WHNQRORJL�LQIRUPDVL���

6$.7,�DGDODK�VLVWHP�\DQJ�PHPLOLNL�
SODWIRUP (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�
DWDX� (53�� \DNQL� VLVWHP� GDWDEDVH� \DQJ�
WHUKXEXQJ� VHFDUD� RQOLQH� GDQ� WHUSXVDW��
'LDPRQG� 	� .KHPDQL� �������
PHQJDWDNDQ� EDKZD� (53� DGDODK� VLVWHP�
\DQJ� PHQJLQWHJUDVLNDQ� DWDX�
PHQ\DWXNDQ� GDWD� GDQ� SURVHV� WUDQVDNVL�
NHXDQJDQ�SDGD�VXDWX�RUJDQLVDVL���

3HQJLQWHJUDVLDQ�GDWD�SHQJHORODDQ�
NHXDQJDQ� DNDQ� PHPXGDKNDQ� VDWXDQ�
NHUMD� GDODP� PHPSHUROHK� LQIRUPDVL�
NHXDQJDQ� VHFDUD� UHDOWLPH��3URVHV� LQSXW�
GDWD� GHQJDQ� PHNDQLVPH� VLQJOH� HQWU\�
VHODLQ� PHPSHUPXGDK� MXJD� DNDQ�
PHQLQJNDWNDQ� DNXUDVL� GDWD� \DQJ�
GLVDMLNDQ���

'DODP� PDQDMHPHQ� RSHUDVLRQDO��
6$.7,� GDSDW� PHQJHOLPLQLU� ELD\D�
RSHUDVLRQDO�NDUHQD�DNDQ�WHUMDGL�HILVLHQVL�
GDODP� SURVHV� ELVQLVQ\D�� 3HQJJXQD�
$QJJDUDQ� �3$�� DWDX� .XDVD� 3HQJJXQD�
$QJJDUDQ� �.3$�� SDGD� NHPHQWHULDQ�
QHJDUD�OHPEDJD� DWDX� VDWNHU� GDSDW�
VHFDUD� ODQJVXQJ�PHODNXNDQ�PRQLWRULQJ�
SHODNVDQDDQ� DQJJDUDQ� EHVHUWD�
SHODSRUDQQ\D�PHODOXL�6$.7,��3ULQVLS�OHVV�
SDSHU� \DQJ� GLPLOLNL� 6$.7,� DNDQ�
EHUGDPSDN� SDGD� SHQJKHPDWDQ�
DQJJDUDQ� RSHUDVLRQDO�� 6$.7,�
PHUXSDNDQ�EDJLDQ�GDUL�63$1�VHKLQJJD�
LQWHUDNVL� DQWDUD� NHGXDQ\D� GDSDW�
GLODNXNDQ�VHFDUD�ODQJVXQJ�WDQSD�PHODOXL�
SURVHV� NRQYHUVL� VHEDJDLPDQD� \DQJ�
EHUMDODQ� VHODPD� LQL� GDQ� MXJD� GLODNXNDQ�
VHFDUD�RQOLQH���

�7DKDS� DZDO� LPSOHPHQWDVL� DGDODK�
WDKDS� SLORWLQJ� DWDX� SHUFREDDQ� DSOLNDVL�
6$.7,� EHUXSD� UDQJNDLDQ� NHJLDWDQ�
SHQJRSHUDVLDQ� 6$.7,� ROHK� SHQJJXQD�
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�HQG� XVHU�� SDGD� XQLW�XQLW� \DQJ� WHODK�
GLWHWDSNDQ�GHQJDQ�PHQHUDSNDQ�SURVHV�
ELVQLV��LQIUDVWUXNWXU�GDQ�WHNQRORJL�6$.7,�
JXQD� PHPDVWLNDQ� 6$.7,� EHVHUWD� ILWXU�
ILWXUQ\D� GDSDW� VHFDUD� NRPSUHKHQVLI�
GLRSHUDVLNDQ�� 6$.7,� QDQWLQ\D� DNDQ�
GLJXQDNDQ� ROHK� VHOXUXK� VDWNHU�
NHPHQWHULDQ� QHJDUD�OHPEDJD� GL�
,QGRQHVLD� \DQJ� MXPODKQ\D� PHQFDSDL�
NXUDQJ�OHELK��������VDWNHU��3HODNVDQDDQ�
SLORWLQJ�6$.7,�WHUVHEXW�GLGDVDUNDQ�SDGD�
30.� 1RPRU� ����30.���������� 30.�
GLPDNVXG� PHQJDWXU� SHODNVDQDDQ�
SLORWLQJ� 6$.7,� \DQJ� WDKDSDQ�
SHODNVDQDDQQ\D�GLWXQMXNNDQ�SDGD�7DEHO�
��/DPSLUDQ���

6HLULQJ� GHQJDQ� LPSOHPHQWDVL�
6$.7,�GDODP�WDKDS�SLORWLQJ�LQL��WHUGDSDW�
EHEHUDSD�SRWHQVL�SHUPDVDODKDQ�VHEDJDL�
GDPSDN�SURVHV�DGDSWDVL�GL�PDVD�WUDQVLVL�
GDUL� VLVWHP� \DQJ� VDDW� LQL� EHUMDODQ�
�H[LVWLQJ�� NH� VLVWHP� \DQJ� EDUX��
%HUGDVDUNDQ� UHDOLWD� \DQJ� DGD�
SHODNVDQDDQ� SLORWLQJ� 6$.7,� GLQLODL�
NXUDQJ� EHUMDODQ� GHQJDQ� EDLN� EDKNDQ�
PHQLPEXONDQ� GDPSDN� QHJDWLI� EHUXSD�
NHFHPDVDQ�GDQ� NHELQJXQJDQ�GDUL�SDUD�
SHQJJXQD� VDDW� SURVHV� DGDSWDVL�
SHQJJXQDDQ� VLVWHP�EDUX��+DO� LQL�GDSDW�
PHPHQJDUXKL� VLNDS� SDGD� SHQJJXQDDQ�
GDQ� NHSXDVDQ� SHQJJXQD�� 7HUGDSDW�
EHEHUDSD� SHUPDVDODKDQ� \DQJ� GLKDGDSL�
ROHK� SHQJJXQD� 6$.7,�� GLDQWDUDQ\D�
PDVDODK� ILWXU� \DQJ� GLDQJJDS� WHUODOX�
FDQJJLK� VHKLQJJD� WHUOLKDW� UXPLW��
NHWLGDNVWDELODQ�VLQ\DO�LQWHUQHW��SHODWLKDQ�
WHNQLV�\DQJ�PDVLK�PLQLP�VHFDUD�NXDOLWDV�
PDXSXQ�NXDQWLWDV��NXUDQJQ\D�LQWHQVLWDV�
NRPXQLNDVL� DQWDUD� RSHUDWRU� DWDX� HQG�
XVHU�GHQJDQ�DGPLQ�GL�NDQWRU�SXVDW�GDQ�
KDO�ODLQQ\D�\DQJ�PHQMDGL�NHQGDOD�GDODP�
LPSOHPHQWDVL� SLORWLQJ� 6$.7,�� +DO� LQL�
GLNHWDKXL� EHUGDVDUNDQ� REVHUYDVL� NH�
ODSDQJDQ�GDQ� MXJD� VXUYHL� VHFDUD�RQOLQH

WHUNDLW�NHQGDOD�DWDX�SHUPDVDODKDQ�\DQJ�
GLKDGDSL�SDUD�XVHU�6$.7,���

3HUPDVDODKDQ� \DQJ� WHUMDGL� WHODK�
GL�SUHGLNVL�ROHK�0F/HRG�	�6FKHOO��������
\DQJ� PHQJDWDNDQ� EDKZD� DGD�
NHPXQJNLQDQ�WHUMDGL�NHWLGDNKDUPRQLVDQ�
DQWDUD� VLVWHP� LQIRUPDVL� \DQJ�
PHQJLQWHJUDVLNDQ� DWDX� PHQ\DWXNDQ�
NRPSRQHQ� KDUGZDUH�� VRIWZDUH��
EUDLQZDUH�� GDWDEDVH�� MDULQJDQ�
NRPXQLNDVL�� GDQ� SURVHGXU� GHQJDQ�
NRPSRQHQ� 6'0� GHQJDQ� NRPSRQHQ�
ODLQQ\D�� 'HQJDQ� GHPLNLDQ��
SHQJHPEDQJDQ�WHNQRORJL�LQIRUPDVL��7,��
PHPEXWXKNDQ� ODQJNDK� \DQJ� SDVWL� GDQ�
SHQXK�NHKDWL�KDWLDQ�XQWXN�PHQJKLQGDUL�
UHVLVWHQVL�DWDX�SHQRODNDQ�GDUL�SDUD�XVHU
GDODP� SURVHV� SHQJHPEDQJDQQ\D�� GDQ�
KDO� LQL� MXJD� VDQJDW� HUDW� KXEXQJDQQ\D�
GHQJDQ� SHUXEDKDQ� SHULODNX� LQGLYLGX�
GDODP� PHODNVDQDNDQ� DNWLYLWDVQ\D�
�%RRGQDU�	�+RSZRRG����������

3HQHOLWLDQ�\DQJ�EHUNDLWDQ�GHQJDQ�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL� GL� VHNWRU�
SXEOLN� WHODK� GLODNXNDQ� ROHK� EHEHUDSD�
SHQHOLWL� GL� ,QGRQHVLD�� :DK\XQL� �������
GHQJDQ� VDPSHO� SHQJJXQD� 6LVWHP�
,QIRUPDVL� .HXDQJDQ� 'DHUDK� �6,.'�� GL�
WLJD� SURYLQVL� WHUOXDV� GL� SXODX� -DZD�
PHQHPXNDQ� EDKZD� NXDOLWDV� VLVWHP�
LQIRUPDVL� EHUSHQJDUXK� SDGD� NHSXDVDQ�
SHQJJXQD�� NHSXDVDQ� SHQJJXQD�
EHUSHQJDUXK�SDGD�GDPSDN�LQGLYLGX�GDQ�
GDPSDN�LQGLYLGX�EHUSHQJDUXK�WHUKDGDS�
GDPSDN� RUJDQLVDVL�� (IHQG\� �������
PHODNXNDQ� SHQHOLWLDQ� SDGD� 6LVWHP�
$NXQWDQVL� .XDVD� 3HQJJXQD� $QJJDUDQ�
�6$.3$��\DQJ�EHUVLIDW�PDQGDWRU\��+DVLO�
\DQJ� GLSHUROHK� DGDODK� NXDOLWDV�
LQIRUPDVL�� NXDOLWDV� VLVWHP�� GDQ� NXDOLWDV�
OD\DQDQ� EHUSHQJDUXK� SDGD� NHSXDVDQ�
SHQJJXQD�� .HPXGLDQ�� NHSXDVDQ�
SHQJJXQD�EHUSHQJDUXK�SRVLWLI�SDGD�QHW�
EHQHILW�� QDPXQ� IDNWRU� NXDOLWDV� VLVWHP�
WLGDN� EHUSHQJDUXK� SDGD� SHQJJXQDDQ�
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VLVWHP�� 6HODLQ� LWX�� 6DUPLODVDUL� �������
PHODNXNDQ� SHQHOLWLDQ� SDGD� 63$1� \DQJ�
EHUVLIDW� PDQGDWRU\� GDQ� KDVLO� \DQJ�
GLSHUROHK�DGDODK�SHQJDUXK�VRVLDO��VRFLDO�
LPSDFW�� GDQ� NRQGLVL� \DQJ�PHPIDVLOLWDVL�
�IDFLOLWDWLQJ� FRQGLWLRQV�� PHPEHUL�
SHQJDUXK� \DQJ� VLJQLILNDQ� SDGD� VLNDS�
SHQJJXQDDQ�� 'HPLNLDQ� KDOQ\D� GHQJDQ�
YDULDEHO� VLNDS� SDGD� SHQJJXQDDQ�
�DWWLWXGH� WRZDUG� XVLQJ�� \DQJ� PHPEHUL�
SHQJDUXK� VHFDUD� VLJQLILNDQ� DWDV�
NHSXDVDQ� SHQJJXQD� �XVHU� VDWLVIDFWLRQ���
6HEDOLNQ\D�� YDULDEHO� ODLQQ\D� EHUXSD�
HNVSHNWDVL� NLQHUMD� �SHUIRUPDQFH�
H[SHFWDQF\��� HNVSHNWDVL� XVDKD� �HIIRUW
H[SHFWDQF\��� HNVSHNWDVL� LQIRUPDVL�
�LQIRUPDWLRQ H[SHFWDQF\�� GDQ� NXDOLWDV�
VLVWHP� �V\VWHP� TXDOLW\�� WLGDN�
EHUSHQJDUXK� WHUKDGDS� VLNDS�
SHQJJXQDDQ� �DWWLWXGH� WRZDUG� XVLQJ���
%HEHUDSD� SHQHOLWLDQ� WHUEDUX� MXJD�
PHQXQMXNNDQ�KDVLO�\DQJ�EHUDJDP��0LVDO��
/XVLRQR�	�6XKDUPDQ��������GDQ�6DOLVD��
$HQL�� 	� &KDPLG� ������� PHQHPXNDQ�
EDKZD� SHUVHSVL� NHPXGDKDQ�
SHQJJXQDDQ� EHUSHQJDUXK� VLJQLILNDQ�
WHUKDGDS� SHQHUDSDQ� VLVWHP� LQIRUPDVL��
6HEDOLNQ\D�� 0LNDUVLK�� :DUGDK��� 	�
+LGD\DW�� ������� PHQXQMXNNDQ� EDKZD�
LQIUDVWUXNWXU�� SHUVHSVL� NHPXGDKDQ�
SHQJJXQDDQ�� VXPEHU� GD\D�� SHUVHSVL�
NHJXQDDQ� WLGDN�EHUSHQJDUXK� VLJQLILNDQ�
WHUKDGDS�LPSOHPHQWDVL�VLVWHP�LQIRUPDVL�
DNXQWDQVL�GL�.33�0DWDUDP�7LPXU���

%HUGDVDUNDQ� XUDLDQ� GLDWDV� GDSDW�
GLVLPSXONDQ� EDKZD� KDVLO� SHQHOLWLDQ�
WHUGDKXOX�DGDODK�WLGDN�NRQVLVWHQ��6HODLQ�
LWX�� NHEDQ\DNDQ� SHQHOLWLDQ� WHUGDKXOX�
KDQ\D� PHQJJXQDNDQ� VDWX� WHRUL�� 2OHK�
NDUHQD� LWX�� SHQHOLWLDQ� LQL�
PHQJLQWHJUDVLNDQ�WLJD�WHRUL��\DLWX�7$0��
'H/RQH� GDQ� 0F/HDQ�� GDQ� 87$87��
3HQHOLWLDQ� LQL� EHUXVDKD� XQWXN�
PHQJDQDOLVLV� VLNDS�SHQJJXQD� WHUKDGDS�
SHQHULPDDQ� GDQ� SHQJJXQDDQ� 6$.7,�

GHQJDQ� PHOLKDW� NHSXDVDQ� SHQJJXQD�
6$.7,� VHUWD� GDPSDN� LQGLYLGX� GDQ�
GDPSDN�RUJDQLVDVL���

3HQHOLWLDQ�LQL�GLODNXNDQ�SDGD�VDDW�
6$.7,� GDODP� WDKDS� SLORWLQJ� \DQJ�
SHODNVDQDDQQ\D� EDUX� SDGD�XVHU� GL� XQLW�
WHUEDWDV�� 3DGD� WDKXQ� ������ VHEDJLDQ�
EHVDU� VDWNHU� PDVLK� PHQJJXQDNDQ�
DSOLNDVL� VLVWHP� H[LVWLQJ� VDPSDL� 6$.7,�
EHQDU�EHQDU� VLDS� GLJXQDNDQ� VHFDUD�
SHQXK�� 2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL�
PHQMDGL� VDQJDW� SHQWLQJ�� NDUHQD�
GLODNXNDQ� SDGD� WDKDS� DZDO�
LPSOHPHQWDVL� 6$.7,� GDQ� EHOXP� DGD�
SHQHOLWLDQ�WHUNDLW�NHSXDVDQ�SHQJJXQDDQ�
6$.7,���

6HODLQ� LWX�� VHEDJDLPDQD� \DQJ�
GLVDPSDLNDQ� ROHK� &RPSHDX�	� +LJJLQV�
��������WDKDSDQ�SLORWLQJ�DGDODK�WDKDSDQ�
NULWLV� GDODP� LPSOHPHQWDVL� DWDV� VXDWX�
VLVWHP� WHNQRORJL� LQIRUPDVL�� \DNQL�
GLWHULPD� DWDX� GLWRODNQ\D� NHEHUDGDDDQ�
VLVWHP�EDUX�ROHK�FDORQ�SHQJJXQD��0DND��
DODVDQ� ODLQ� PHQJDSD� SHQHOLWLDQ� LQL�
PHQMDGL� VDQJDW� SHQWLQJ� DGDODK�
PHQJLQJDW� EDKZD� SHUXEDKDQ� VLVWHP�
ODPD� �H[LVWLQJ�� NH� VLVWHP� EDUX�
PHPEXWXKNDQ� SURVHV� WUDQVLVL�� 7DKDS�
WUDQVLVL� VXDWX� VLVWHP� ELDVDQ\D�
PHQLPEXONDQ�NRQIOLN�GDQ�NHFHPDVDQ�GL�
OHYHO� XVHU�� SHQJJXQD� GDODP� SURVHV�
DGDSWDVLQ\D���

7,1-$8$1�/,7(5$785
6LVWHP�,QIRUPDVL�

6LVWHP� LQIRUPDVL� DGDODK� VXDWX�
UDQJNDLDQ� WDWD� FDUD� \DQJ� WHUGLUL� DWDV�
SHQJHORPSRNDQ�GDWD��SHQJRODKDQ�GDWD�
PHQMDGL�LQIRUPDVL��VHODQMXWQ\D�LQIRUPDVL�
WHUVHEXW� DNDQ� GLVDPSDLNDQ� NHSDGD�
SHQJJXQD� �+DOO�� ������� ,QIRUPDVL� DNDQ�
GLJXQDNDQ� VHEDJDL� GDVDU� GDODP�
SHQJDPELODQ� NHSXWXVDQ�� 6HODLQ� LWX��
VLVWHP� LQIRUPDVL�GLDUWLNDQ� MXJD� VHEDJDL�
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VXDWX� VLVWHP� \DQJ� WHUGLUL� DWDV�
VHSHUDQJNDW� NRPSRQHQ� EHUEDVLV�
NRPSXWHU� GDQ� PDQXDO� \DQJ� DNDQ�
GLJXQDNDQ�GDODP�SURVHV�SHQJXPSXODQ��
SHQ\LPSDQDQ� GDQ� SHQJRODKDQ� GDWD�
\DQJ� SDGD� DNKLUQ\D� DNDQ� PHPEHULNDQ�
KDVLO� EHUXSD� LQIRUPDVL� NHSDGD�
SHQJJXQD� �*HOLQDV�� 'XOO� 	� :KHHOHU�
��������

7HFKQRORJ\�$FFHSWDQFH�0RGHO��7$0��
7HRUL� 7$0� PHUXSDNDQ� KDVLO�

SHQHOLWLDQ� )UHG�'DYLV� SDGD� WDKXQ� �����
\DQJ�MXJD�KDVLO�SHQJHPEDQJDQ�GDUL�75$�
�7KHRU\� RI� 5HDVRQHG� $FWLRQ�� \DQJ�
GLNHPEDQJNDQ� VHEHOXPQ\D� ROHK�
)LVKEHLQ� GDQ� $M]HQ� SDGD� WDKXQ� ������
75$� PHUXSDNDQ� WHRUL� WLQGDNDQ� \DQJ�
GLGDVDUNDQ� SDGD� VDWX� SUHPLV� EDKZD�
UHDNVL�GDQ�SHUVHSVL�VHVHRUDQJ�DWDV�VXDWX�
KDO��DNDQ�EHUSHQJDUXK�SDGD�SHQHQWXDQ�
VLNDS� GDQ� SHULODNXQ\D�� 3HULODNX�
PHQJJXQDNDQ� 7,� GLPXODL� GHQJDQ�
DGDQ\D� SHUVHSVL� WHUNDLW� NHJXQDDQ�
�XVHIXOQHVV�� GDQ� SHUVHSVL� WHUNDLW�
NHPXGDKDQ� �HDVH� RI� XVH�� �'DYLV�� �������
.RPSRQHQ� XVHIXOQHVV� GDQ� HDVH� RI� XVH
GDODP� 75$� PHUXSDNDQ� EDJLDQ� GDUL�
EHOLHI��

8QLILHG�7KHRU\�RI�$FFHSWDQFH�DQG�8VH�RI�
7HFKQRORJ\��87$87��

7HRUL� SHQHULPDDQ� WHNQRORJL�
LQIRUPDVL�LQL�GLGDVDUNDQ�SDGD�EHEHUDSD�
WHRUL� SHULODNX� SHQHULPDDQ� GDQ�
SHQJJXQDDQ� WHNQRORJL�� 0RGHO� 87$87�
PHPLOLNL� HPSDW� YDULDEHO� \DQJ� PHQMDGL�
IDNWRU� SHQHQWX� SHULODNX� SHQHULPDDQ�
PDXSXQ� SHQJJXQDDQ� WHNQRORJL�� \DLWX�
HNVSHNWDVL�NLQHUMD��NHSHUFD\DDQ�LQGLYLGX�
EDKZD� NLQHUMDQ\D� DNDQ� OHELK� EDLN� MLND�
PHQJJXQDNDQ� WHNQRORJL��� HNVSHNWDVL�
XVDKD��NH\DNLQDQ�DWDV�NHPXGDKDQ�SDGD�
SHQJJXQDDQ�WHNQRORJL���SHQJDUXK�VRVLDO�
�SHQJDUXK� SLKDN� ODLQ� GDODP�

PHQJJXQDNDQ� WHNQRORJL�� GDQ� NRQGLVL�
\DQJ� PHPIDVLOLWDVL� �GXNXQJDQ� VDUDQD��
SUDVDUDQD� GDODP� PHQJJXQDNDQ�
WHNQRORJL���

0RGHO� .HVXNVHVDQ� 6LVWHP� ,QIRUPDVL�
'H/RQH�GDQ�0F/HDQ�

0RGHO� 'H/RQH� 	� 0F/HDQ� �������
PHUXSDNDQ� PRGHO� \DQJ� VHULQJ�
GLJXQDNDQ� XQWXN� PHQJXNXU�
NHEHUKDVLODQ� VXDWX� VLVWHP� LQIRUPDVL��
0RGHO� LQL� EHUWXMXDQ� XQWXN�PHQ\LQWHVLV�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL� VHUWD�
PHPEXDW� SHQJNODVLILNDVLDQ� VHFDUD�
NRPSUHKHQVLI� JXQD� PHQJHYDOXDVL�
IDNWRU�IDNWRU� \DQJ� EHUSHQJDUXK� SDGD�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL�� .XDOLWDV�
VLVWHP� GDQ� NXDOLWDV� LQIRUPDVL�� VHFDUD�
LQGLYLGXDO� PDXSXQ� VHFDUD� EHUVDPD�
EHUSHQJDUXK�SDGD�NHSXDVDQ�SHQJJXQD�
GDQ� SHQJJXQDDQQ\D� �'H/RQH� GDQ�
0F/HDQ�� ������� .XDOLWDV� VLVWHP� GDQ�
LQIRUPDVL� GDODP� SHQHOLWLDQ� LQL�
GLSDQGDQJ� GDUL� SHUVHSVL� XVHU��
SHQJJXQD�� 3HQJJXQDDQ� GDQ� NHSXDVDQ�
SHQJJXQD� VDOLQJ� PHPHQJDUXKL� GDQ�
GLDVXPVLNDQ� PHPLOLNL� GDPSDN� VHFDUD�
ODQJVXQJ� NHSDGD� LQGLYLGX� \DQJ�
NHPXGLDQ� GDSDW� PHPHQJDUXKL�
RUJDQLVDVL���

3HQJHPEDQJDQ�+LSRWHVLV�
'DYLV�HW�DO���������GDODP�WHRUL�7$0�

\DQJ� GLNHPEDQJNDQQ\D� PHQ\DWDNDQ�
EDKZD� SHULODNX� SHQJJXQDDQ� 7,� GLDZDOL�
GHQJDQ� DGDQ\D� SHUVHSVL� PHQJHQDL�
NHJXQDDQ� GDQ� NHPXGDKDQ�
PHQJJXQDNDQ�7,��3HUVHSVL�SDGD�PDQIDDW�
7,� GDQ� NHPXGDKDQ� SHQJJXQDDQQ\D�
EHUSHQJDUXK� SDGD� VLNDS� SHQJJXQDDQ��
87$87�PHQ\DMLNDQ�HPSDW�IDNWRU�XWDPD�
\DQJ� PHQHQWXNDQ� SHQHULPDDQ�
SHQJJXQD� GDQ� SHQJJXQDDQQ\D�� \DNQL�
HNVSHNWDVL� NLQHUMD�� HNVSHNWDVL� XVDKD��
NRQGLVL� \DQJ� PHPIDVLOLWDVL�� GDQ�
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SHQJDUXK�VRVLDO��0HQXUXW�9HQNDWHVK�HW�
DO�� �������� NHHPSDW� IDNWRU� WHUVHEXW�
PHQMDGL� SHQHQWX� VLJQLILNDQ� \DQJ�
PHPHQJDUXKL� SHULODNX� QLDW� DWDX� VLNDS�
GDODP�SHQJJXQDDQ�VLVWHP�LQIRUPDVL��

%HUEHGD� GHQJDQ� SHQHOLWLDQ�
VHEHOXPQ\D�� &KDQ�� 7KRQJ�� 9HQNDWHVK��
%URZQ�� +X� 	� 7DP� ������� PHQ\DWDNDQ�
EDKZD�HPSDW�IDNWRU�GDODP�87$87�WLGDN�
WHSDW� MLND� GLNDWDNDQ� EHUSHQJDUXK�
WHUKDGDS�QLDW�XQWXN�PHQJJXQDNDQ�DWDX�
VLNDS�SHQJJXQDDQ�XQWXN�PHPEXNWLNDQ�
NHEHUWHULPDDQ� VXDWX� VLVWHP� LQIRUPDVL��
&KDQ� HW� DO�� ������� PHQJDWDNDQ� EDKZD�
SHQHOLWLDQ� GLDWDV� EHUDGD� SDGD� NRQWHNV�
YROXQWDU\�� 6HODLQ� LWX�� SHQHOLWLDQ
VHEHOXPQ\D� \DQJ� GLODNXNDQ� %URZQ��
0DVVH\�� 0RQWR\D�:HLVV� 	� %XUNPDQ�
������� PHQ\DWDNDQ� EDKZD�
´PHQJJXQDNDQµ� EXNDQ� YDULDEHO� \DQJ�
WHSDW�GDODP�NRQWHNV�PDQGDWRU\��NDUHQD�
NDU\DZDQ� DWDX� SHJDZDL� KDUXV�
PHQJJXQDNDQ�VLVWHP�XQWXN�PHODNXNDQ�
IXQJVL�SHNHUMDDQ�GDQ�PHUHND�WLGDN�DGD�
DOWHUQDWLI� ODLQ� GDODP� PHQJJXQDNDQ�
VLVWHP�� &KDQ� HW� DO�� ������� EHUSHQGDSDW�
EDKZD� VLVWHP� LQIRUPDVL� \DQJ� EHUVLIDW�
PDQGDWRU\� OHELK� EHUKXEXQJDQ� GHQJDQ�
UHZDUG�GDQ�SXQLVKPHQW��VHKLQJJD�VLNDS�
SDGD�SHQJJXQDDQ�GLQLODL�NXUDQJ�UHOHYDQ�
XQWXN� PHQJXNXU� NHEHUWHULPDDQ� VXDWX�
VLVWHP�� 0DNQD� NHPXGDKDQ��
NHEHUPDQIDDWDQ�� SHQLQJNDWDQ� NLQHUMD�
GDQ� ODLQQ\D� DNKLUQ\D� PHQMDGL� ELDV��
.HSXDVDQ� SHQJJXQD� DGDODK� YDULDEHO�
GHSHQGHQ�\DQJ�OHELK�WHSDW�XQWXN�VLVWHP�
WHNQRORJL�LQIRUPDVL�\DQJ�EHUVNDOD�EHVDU�
GDQ� EHUDGD� SDGD� OLQJNXQJDQ� ZDMLE��
%HUGDVDUNDQ� XUDLDQ� WHUVHEXW�� KLSRWHVLV�
\DQJ�GLDMXNDQ�\DLWX��
+��� (NVSHNWDVL� NLQHUMD� EHUSHQJDUXK�
SDGD�NHSXDVDQ�SHQJJXQD�
+���(NVSHNWDVL�XVDKD�EHUSHQJDUXK�SDGD�
NHSXDVDQ�SHQJJXQD�

+��� .RQGLVL� \DQJ� PHPIDVLOLWDVL�
EHUSHQJDUXK�SDGD�NHSXDVDQ�SHQJJXQD�

0RGHO�NHVXNVHVDQ�VLVWHP�LQIRUPDVL�
'H/RQH� 	� 0F/HDQ� ������� PHQ\DWDNDQ�
EDKZD� NXDOLWDV� VLVWHP� PHQJDFX� SDGD�
NXDOLWDV� NLQHUMD� VLVWHP�� .XDOLWDV� VLVWHP�
PHPEHULNDQ� HIHN� ODQJVXQJ� WHUKDGDS�
SHQJJXQDDQ� GDQ� NHSXDVDQ�
XVHU�SHQJJXQD�� .XDOLWDV� VLVWHP�
PHQFDNXS� OLPD� GLPHQVL� XWDPD� EHUXSD�
NHKDQGDODQ�� IOHNVLELOLWDV�� DNVHVLELOLWDV��
ZDNWX� UHVSRQ�� GDQ� LQWHJUDVL� �1HOVRQ��
7RGG� 	� :L[RP� ������� )OHNVLELOLWDV�
PHQJDFX� SDGD� NHPDPSXDQ� VLVWHP�
XQWXN� EHUDGDSWDVL� GHQJDQ� SHUXEDKDQ�
GDQ� EHUDJDP� NHEXWXKDQ� SHQJJXQD��
$NVHVLELOLWDV� PHQJDFX� SDGD� �VHMDXK�
PDQD� VLVWHP� GDQ� LQIRUPDVL� \DQJ�
GLNDQGXQJQ\D� GDSDW� GLDNVHV� GHQJDQ�
XVDKD�\DQJ�UHODWLI�UHQGDK���1HOVRQ�HW�DO�
������� %HUGDVDU� XUDLDQ� GLDWDV�� PDND�
KLSRWHVLV� EHULNXWQ\D� \DQJ� GLXVXONDQ�
DGDODK��
+��� .XDOLWDV� LQIRUPDVL� EHUSHQJDUXK�
SDGD�NHSXDVDQ�SHQJJXQD�
+��� .XDOLWDV� VLVWHP� EHUSHQJDUXK� SDGD�
NHSXDVDQ�SHQJJXQD�

3HQHOLWLDQ� \DQJ� GLODNXNDQ� 7HR�
������� PHQHPXNDQ� EDKZD� WHNQRORJL�
\DQJ� NRPSOHNV� DNDQ� EHUSHQJDUXK�
ODQJVXQJ� GDQ� VLJQLILNDQ� SDGD� VLNDS�
SHQJJXQDDQ� WHNQRORJL�� .HSXDVDQ�
SHQJJXQD� PHQMDGL� NRPSRQHQ� NXQFL�
GDUL� NHEHUKDVLODQ� VLVWHP�� .HSXDVDQ�
SHQJJXQD�GLGHILQLVLNDQ�GDODP�EHUEDJDL�
FDUD�� 6HGGRQ� 	� .LHZ� �������
PHQGHILQLVLNDQ� NHSXDVDQ� SHQJJXQD�
VHEDJDL� SHUDVDDQ� NHVHQDQJDQ� DWDX�
NHWLGDNVHQDQJDQ� DWDV� VHPXD� PDQIDDW�
\DQJ�GLKDUDSNDQ�GDSDW�GLWHULPDQ\D�DWDV�
LQWHUDNVL� SHQJJXQD� GHQJDQ� VLVWHP�
LQIRUPDVL�� .HSXDVDQ� SHQJJXQD�
PHUXSDNDQ�VLNDS�DIHNWLI�VHVHRUDQJ�DWDV�
LQWHUDNVL� GHQJDQ� DSOLNDVL� VHFDUD�
ODQJVXQJ� �7RUN]DGHK� 	� 'ROO�� �������



���

%HUGDVDU� XUDLDQ� GLDWDV�� PDND� KLSRWHVLV�
VHODQMXWQ\D�GDUL�SHQHOLWLDQ�LQL�DGDODK��
+��� 6LNDS� SHQJJXQDDQ� EHUSHQJDUXK�
SDGD�NHSXDVDQ�SHQJJXQD�

0HVNLSXQ� VLVWHP� LQIRUPDVL� \DQJ�
PHQMDGL� REMHN� SHQHOLWLDQ� LQL� DGDODK�
GDODP� NRQWHNV� PDQGDWRU\�� QDPXQ�
LPSOHPHQWDVLQ\D� PDVLK� GDODP� WDKDS�
SLORWLQJ� \DQJ� EHOXP� VHSHQXKQ\D�
GLJXQDNDQ��'DODP�WDKDS�SLORWLQJ��VLVWHP�
LQIRUPDVL� \DQJ� ODPD�PDVLK� GLJXQDNDQ��
2OHK� NDUHQD� LWX�� SHQJXNXUDQ� YDULDEHO�
VLNDS� SDGD� SHQJJXQDDQ� GLQLODL� PDVLK�
UHOHYDQ� VHEDJDL� PHGLDVL�� $WDV� XUDLDQ�
WHUVHEXW�� KLSRWHVLV� \DQJ� GLDMXNDQ�
DGDODK��
+��� (NVSHNWDVL� NLQHUMD� PHPHQJDUXKL�
NHSXDVDQ�SHQJJXQD�PHODOXL�VLNDS�SDGD�
SHQJJXQDDQ�
+��� (NVSHNWDVL� XVDKD� PHPHQJDUXKL�
NHSXDVDQ�SHQJJXQD�PHODOXL�VLNDS�SDGD�
SHQJJXQDDQ�

%HUGDVDUNDQ� UHIHUHQVL� \DQJ� DGD��
EHEHUDSD� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD�DQWDUD� NHSXDVDQ�SHQJJXQD�GDQ�
PDQIDDW� EHUVLK� SDGD� OHYHO� LQGLYLGX�
PHPLOLNL� KXEXQJDQ� \DQJ� NXDW�� 6DODK�
VDWX� LQGLNDWRU� GDPSDN� LQGLYLGX� DGDODK�
SHUVHSVL� EDKZD� VLVWHP� ELVD� PHPEXDW�
SHNHUMDDQ� OHELK� FHSDW� VHOHVDL� �/LYDU\�
������� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�
,JEDULD�	�7DQ���������3HWWHU�	�)UXKOLQJ�
�������GDQ�+RX��������MXJD�PHQHPXNDQ�
DGDQ\D� SHQJDUXK� NHSXDVDQ� SHQJJXQD�
WHUKDGDS� GDPSDN� LQGLYLGX�� 3HQHOLWLDQ�
ODLQ� \DQJ�PHPSXQ\DL� KDVLO� \DQJ� VDPD�
GLDQWDUDQ\D�DGDODK�*DWLDQ���������<RRQ�
	� *XLPDUDHV� �������� (WH]DGL�$PROL� 	�
)DUKRRPDQG� ��������*HOGHUPDQ� ��������
VHUWD�5ROGDQ�	�0LOODQ���������

3DGD� SHQHOLWLDQ� LQL�� SHQHOLWL�
PHQGXJD� DSDELOD� SHQJJXQD� 6$.7,�
PHUDVD�SXDV��SHQJJXQD�DNDQ�PHPDNDL�
VLVWHP�GHQJDQ�EDLN�GDQ�EHQDU�VHKLQJJD�
DNDQ� EHUDNLEDW� SDGD� SHQLQJNDWDQ� KDVLO�

NLQHUMD� LQGLYLGX� VHSHUWL� SHNHUMDDQ�
PHQMDGL�OHELK�FHSDW�VHOHVDL��%HUGDVDUNDQ�
KDO� WHUVHEXW�� KLSRWHVLV� VHODQMXWQ\D�
DGDODK��
+��� .HSXDVDQ� SHQJJXQD� EHUSHQJDUXK�
SDGD�GDPSDN�LQGLYLGX�

/DZ� 	� 1JDL� ������� PHODNXNDQ�
SHQHOLWLDQ� PHQJHQDL� NHVXNVHVDQ� (53�
PHQJJXQDNDQ� NHSXDVDQ� SHQJJXQD�
GDODP� RUJDQLVDVL�� 3HQHOLWLDQ�
PHQHPXNDQ�EDKZD�NHSXDVDQ�XVHU�DWDX�
SHQJJXQD�SHQJDUXK�VHFDUD�SRVLWLI�SDGD�
GDPSDN�RUJDQLVDVL��%HEHUDSD�SHQHOLWLDQ�
PHQXQMXNNDQ� EDKZD� NHSXDVDQ�
SHQJJXQD�PHPSXQ\DL�SHQJDUXK�SRVLWLI�
WHUKDGDS� RUJDQLVDVL�� *HOGHUPDQ� �������
PHQHPXNDQ� EDKZD� NHSXDVDQ�
SHQJJXQD�VLVWHP�LQIRUPDVL�PHPSXQ\DL�
SHQJDUXK� SRVLWLI� NHSDGD� NLQHUMD�
RUJDQLVDVL���
%HUGDVDUNDQ� KDO� WHUVHEXW�� KLSRWHVLV�
SHQHOLWLDQ�LQL�EHULNXWQ\D�DGDODK��
+����.HSXDVDQ�SHQJJXQD�EHUSHQJDUXK�
SDGD�GDPSDN�RUJDQLVDVL�

%HEHUDSD� SHQHOLWLDQ� VHEHOXPQ\D�
WHODK� PHQHPXNDQ� SHQJDUXK� SRVLWLI�
DQWDUD� NLQHUMD� LQGLYLGX� GDQ� NLQHUMD�
RUJDQLVDVL�� 7HR� 	� :RQJ� ������� GDODP�
SHQHOLWLDQQ\D� PHQHPXNDQ� EDKZD�
GDPSDN� LQGLYLGX� �LQGLYLGXDO� LPSDFW��
EHUGDPSDN� SRVLWLI� SDGD� GDPSDN�
RUJDQLVDVL� �RUJDQL]DWLRQ� LPSDFW��
WHUXWDPD� WHUNDLW� GHQJDQ� NLQHUMD�
RUJDQLVDVL��3HWWHU�	�)UXKOLQJ��������MXJD�
PHODNXNDQ� SHQHOLWLDQ� \DQJ�
PHQXQMXNNDQ� EDKZD� GDPSDN� LQGLYLGX�
DNDQ� EHUGDPSDN� SRVLWLI� SDGD� GDPSDN�
RUJDQLVDVL�� 'HQJDQ� GHPLNLDQ�� KLSRWHVLV�
VHODQMXWQ\D�DGDODK��
+���� 'DPSDN� LQGLYLGX� PHPHQJDUXKL�
GDPSDN�RUJDQLVDVL�

3DGD� SHQHOLWLDQ� \DQJ� GLODNXNDQ�
3XUQRWR� �������� NHSXDVDQ� SHQJJXQD�
WLGDN� ODQJVXQJ� GDSDW� EHUSHQJDUXK�
WHUKDGDS� GDPSDN� RUJDQLVDVL�� DNDQ�
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WHWDSL� KDUXV�PHOHZDWL�GDPSDN� LQGLYLGX�
WHUOHELK� GDKXOX�� -LND� SHQJJXQD�PHUDVD�
SXDV�� GLD� DNDQ�PHODNVDQDNDQ� WXJDVQ\D�
GHQJDQ� EDLN� \DQJ� PXQJNLQ� DNDQ�
EHUDNLEDW� QDLNQ\D� NLQHUMD� LQGLYLGX��
'HQJDQ� QDLNQ\D� NLQHUMD� LQGLYLGX��
GLPXQJNLQNDQ� DNDQ� PHQLQJNDWNDQ�
NLQHUMD�SDGD�OHYHO�RUJDQLVDVL��
+����.HSXDVDQ�SHQJJXQD�PHPHQJDUXKL�
GDPSDN� RUJDQLVDVL� PHODOXL� GDPSDN�
LQGLYLGXDO��

0(72'2/2*,�3(1(/,7,$1
3HQHOLWLDQ�LQL�PHQJNDML�GHWHUPLQDQ�

DWDX� IDNWRU�IDNWRU� \DQJ� PHPHQJDUXKL�
NHSXDVDQ� SHQJJXQD� DSOLNDVL� 6$.7,��
\DLWX� HNVSHNWDVL� XVDKD�� HNVSHNWDVL�
NLQHUMD�� NRQGLVL� \DQJ� PHPIDVLOLWDVL��
NXDOLWDV� LQIRUPDVL�� NXDOLWDV� VLVWHP� GDQ�
VLNDS� SHQJJXQDDQ�� 6LNDS� SDGD�
SHQJJXQDDQ� MXJD� GLMDGLNDQ� SHPHGLDVL�
SHQJDUXK� HNVSHNWDVL� NLQHUMD� GDQ�
HNVSHNWDVL� XVDKD� GHQJDQ� NHSXDVDQ�
SHQJJXQD�� 3HQHOLWLDQ� LQL� MXJD�
PHPEDKDV� SHQJDUXK� NHSXDVDQ�
SHQJJXQD� SDGD� GDPSDN� LQGLYLGX� GDQ�
RUJDQLVDVL��'HQJDQ�GHPLNLDQ�SHQHOLWLDQ�
LQL� PDVXN� GDODP� NDWHJRUL� H[SODQDWRU\�
UHVHDUFK� DWDX� SHQHOLWLDQ� SHQMHODVDQ�
NDUHQD� PHPLOLNL� WXMXDQ� XQWXN� PHQJXML�
LQWHUDNVL� DQWDU� YDULDEHO� GHQJDQ�
SHQJXMLDQ�KLSRWHVLV��

3HQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�
NXDQWLWDWLI� PHQJJXQDNDQ� GDWD� SULPHU��
0HQXUXW�6HNDUDQ�	�%RXJLH���������GDWD�
SULPHU� DGDODK� LQIRUPDVL� \DQJ� GLGDSDW�
SHQHOLWL� GDUL� VXPEHU� SHUWDPD�
PHQJJXQDNDQ� LQVWUXPHQ� VXUYHL��
ZDZDQFDUD�� IRNXV�JUXS�� DWDX�REVHUYDVL��
3RSXODVL�SHQHOLWLDQ�LQL�DGDODK�SHQJJXQD�
DSOLNDVL�6$.7,� WDKDS�SLORWLQJ�GL� VHOXUXK�
,QGRQHVLD� \DQJ� EHUMXPODK� ������
SHQJJXQD��3HQHQWXDQ�VDPSHO�GLODNXNDQ�
GHQJDQ� PHWRGH� VHQVXV� GHQJDQ�

PHQJLULPNDQ�NXHVLRQHU�PHODOXL� IDVLOLWDV�
JRRJOH� IRUP� NH� HPDLO�SHQJJXQD� 6$.7,�
\DQJ� WHUGDWD� ROHK� DGPLQLVWUDWRU� SXVDW�
6$.7,��'DUL�������FDORQ�UHVSRQGHQ�\DQJ�
GLNLULPL� HPDLO� OLQN� NXHVLRQHU�� VHEDQ\DN�
����RUDQJ�\DQJ�PHUHVSRQ�GDQ�PHQMDGL�
REMHN�SHQHOLWLDQ�LQL��

6HEHOXP� NXHVLRQHU� GLVHEDUNDQ�
NHSDGD� UHVSRQGHQ�� GDIWDU� SHUWDQ\DDQ�
NXHVLRQHU� GLXML� PHODOXL� WDKDS� SLORW� WHVW
WHUOHELK� GDKXOX�� 7XMXDQ� SLORW� WHVW
LQVWUXPHQ� DGDODK� XQWXN� PH\DNLQNDQ�
EDKZD� SHUQ\DWDDQ� \DQJ� WHODK� WHUVXVXQ�
GDODP�NXHVLRQHU�GDSDW�GLJXQDNDQ�XQWXN�
PHQJXNXU�DSD�\DQJ�VHKDUXVQ\D�GLXNXU��
VHUWD� DSDNDK�SHUQ\DWDDQ� WHUVHEXW� DNDQ�
NRQVLVWHQ�GDUL�ZDNWX�NH�ZDNWX� �*KR]DOL�
������� 0HUXMXN� SDGD� KDVLO� SHQJXMLDQ�
SLORW� WHVW� PHQXQMXNNDQ� EDKZD� VHPXD�
LQGLNDWRU� SHUWDQ\DDQ� SDGD� NXHVLRQHU�
DGDODK�YDOLG�GDQ� UHOLDEHO� VHKLQJJD�ELVD�
GLSHUJXQDNDQ�GDODP�SHQHOLWLDQ��

3HQJRODKDQ�GDQ�DQDOLVLV�GDWD�SDGD�
SHQHOLWLDQ� LQL� GLODNXNDQ� PHQJJXQDNDQ�
6366� ��� XQWXN� SHQJRODKDQ� VFUHHQLQJ
GDWD�LQVWUXPHQ�GDQ�XML�QRQ�UHVSRQVHELDV
SDGD� MDZDEDQ� NXHVLRQHU�GDQ�6WUXFWXUDO�
(TXDWLRQ�0RGHOLQJ���3DUWLDO�/HDVW�6TXDUH
�6(0�3/6�� GHQJDQ� SURJUDP� 6PDUW3/6�
������XQWXN�DQDOLVLV�GDWD���

+$6,/�3(1(/,7,$1�'$1�
3(0%$+$6$1�
6WDWLVWLN�'HVNULSWLI�9DULDEHO�3HQHOLWLDQ�

.DUDNWHULVWLN� UHVSRQGHQ�
PHQXQMXNNDQ� EDKZD� PD\RULWDV�
UHVSRQGHQ�DGDODK�EHUMHQLV�NHODPLQ�ODNL�
ODNL�� 'DODP� KDO� � � WLQJNDW� SHQGLGLNDQ��
PD\RULWDV� UHVSRQGHQ� DGDODK� VDUMDQD���
'DWD� MXJD� PHQXQMXNNDQ� EDKZD� � UDWD�
UDWD� ODPD�PHQJJXQDNDQ� DSOLNDVL� 6$.7,�
DGDODK� VDWX� WDKXQ� GDQ� PD\RULWDV�
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UHVSRQGHQ�PHQGDSDWNDQ�SHODWLKDQ��VDWX�
NDOL��

6HEDJDLPDQD� GLWXQMXNNDQ� SDGD�
7DEHO� �� /DPSLUDQ�� KDVLO� VWDWLVWLN�
GHVNULSWLI�XQWXN�VHPXD�YDULDEHO�PHPLOLNL�
QLODL� NLVDUDQ� VHUWD� UDWD�UDWD�DNWXDO� OHELK�
WLQJJL�GLEDQGLQJ�WHRUL��

8ML�1RQ�5HVSRQVH�%LDV
1LODL� W�WHVW� EHUIXQJVL� GDODP�

SHQHQWXDQ�QLODL�UDWD�UDWD�\DQJ�VLJQLILNDQ�
�7DEHO� �� /DPSLUDQ��� /DQJNDK� LQL�
GLODNXNDQ� VHWHODK� GLNHWDKXL� NHVDPDDQ�
DWDX� NHWLGDNVDPDDQ� YDULDQFH�� -LND�
YDULDQFH� VDPD�� PDND� XML� EHGD� W�WHVW
PHQJJXQDNDQ�HTXDO� YDULDQFH� DVVXPHG��
-LND� YDULDQFH� EHUEHGD� DQDOLVLV� W�WHVW
PHQJJXQDNDQ� HTXDO� YDULDQFH� QRW�
DVVXPHG� �*KR]DOL� ������� %HUGDVDUNDQ�
KDVLO� SHUKLWXQJDQ� VWDWLVWLN� �7DEHO� ��
/DPSLUDQ���PDND�PDND�DQDOLVLV�XML�EHGD�
W�WHVW� PHQJJXQDNDQ� HTXDO� YDULDQFH�
DVVXPHG� GDQ� GHQJDQ� QLODL� SUREDELOLWDV�
VLJQLILNDQVL� VHPXD� YDULDEHO� KDUXV� OHELK�
EHVDU�GDUL� ������ �WZR� WDLO��� %HUGDVDUNDQ�
KDO� WHUVHEXW� GLSHUROHK� NHVLPSXODQ�
EDKZD� UDWD�UDWD� MDZDEDQ� UHVSRQGHQ� GL�
NHVHPSDWDQ� SHUWDPD� GDQ� NHGXD� WLGDN�
WHUGDSDW� SHUEHGDDQ� VHFDUD� VLJQLILNDQ��
'HQJDQ� GHPLNLDQ� SHQHOLWLDQ� LQL� WHODK�
PHPHQXKL�V\DUDW�UHSUHVHQWDVL�SRSXODVL��

9DOLGLWDV�.RQYHUJHQ�
9DOLGLWDV� NRQYHUJHQ� GDUL� PRGHO�

SHQJXNXUDQ� GHQJDQ� LQGLNDWRU� UHIOHNWLI�
GLQLODL�EHUGDVDUNDQ�NRUHODVL�DQWDUD� LWHP�
VFRUH�FRPSRQHQW�VFRUH�GHQJDQ�FRQVWUXFW�
VFRUH�\DQJ�GLKLWXQJ�GHQJDQ�3/6��*KR]DOL�
�������0HQXUXW�+DLU�HW�DO����������DQJND�
PLQLPDO�GDUL�IDFWRU� ORDGLQJ�DGDODK������
DWDX� LGHDOQ\D� ������ 8QWXN� PHPHULNVD�
YDOLGLWDV�NRQYHUJHQ��VHPXD�QLODL�$YHUDJH�
9DULDQFH�([WUDFWHG��$9(��KDUXV�EHUDGD�GL�
DWDV�DPEDQJ������)RUQHOO�	�/DUFNHU�������
+DLU�HW�DO����������

1LODL� ORDGLQJ� IDFWRU� VHEDJDLPDQD�
*DPEDU� �� /DPSLUDQ� PHQXQMXNNDQ�
EDKZD� VHPXD� LQGLNDWRU� NRQVWUXN�
PHPLOLNL� QLODL� ORDGLQJ� IDFWRU� GLDWDV� ����
GDQ�QLODL�$9(�GLDWDV������VHKLQJJD�VHPXD�
LQGLNDWRU� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� WHODK� PHPHQXKL� V\DUDW�
YDOLGLWDV� NRQYHUJHQ� VHKLQJJD� GDSDW�
GLJXQDNDQ� GDODP� SURVHV� SHQJRODKDQ�
GDWD��

9DOLGLWDV�'LVNULPLQDQ�
9DOLGLWDV� GLVNULPLQDQ� PHUXSDNDQ�

SHQJXMLDQ� GHQJDQ� WXMXDQ� XQWXN�
PHQJXNXU� SHUEHGDDQ� DQWDUD� GXD�
YDULDEHO�\DQJ�PHPLOLNL�NHPLULSDQ�VHFDUD�
NRQVHSWXDO��+DLU�HW�DO���������&DUD�XQWXN�
PHQJXML� YDOLGLWDV� GLVNULPLQDQ� \DLWX�
GHQJDQ�PDPDVWLNDQ� QLODL� FURVV� ORDGLQJ�
SDGD� VHWLDS� YDULDEHO� OHELK� EHVDU� ����
�*KR]DOL�	�/DWDQ���������

%HUGDVDUNDQ� QLODL� FURVV� ORDGLQJ
SDGD� 7DEHO� �� /DPSLUDQ� WHUOLKDW� EDKZD�
NRUHODVL� NRQVWUXN� HNVSHNWDVL� NLQHUMD�
EHVHUWD� LQGLNDWRUQ\D� OHELK� WLQJJL� ELOD�
GLEDQGLQJNDQ�GHQJDQ�NRUHODVL�LQGLNDWRU�
SDGD�YDULDEHO�HNVSHNWDVL�NLQHUMD�GHQJDQ�
NRQVWUXN� ODLQQ\D� GDQ� LQLSXQ� EHUODNX�
VHEDOLNQ\D�� 'HQJDQ� GHPLNLDQ�� KDVLO� LQL�
PHPEHUL� JDPEDUDQ� EDKZD� VHOXUXK�
NRQVWUXN� PHPSUHGLNVL� LQGLNDWRU� SDGD�
PDVLQJ�PDVLQJ� EORN� DGDODK� OHELK� EDLN�
GLEDQGLQJNDQ� GHQJDQ� LQGLNDWRU� SDGD�
EORN� ODLQQ\D�� 2OHK� NDUHQD� LWX�� KDVLO�
SHQHOLWLDQ� LQL� WHODK� PHPHQXKL�
SHUV\DUDWDQ�YDOLGLWDV�GLVNULPLQDQ��

$QDOLVLV�5HOLDELOLWDV�
0HQXUXW�6HNDUDQ�	�%RXJLH���������

DQDOLVLV� XML� UHOLDELOLWDV� GLODNXNDQ� XQWXN�
PHQJXML�NHDQGDODQ�GDWD��+DO�\DQJ�GDSDW�
GLMDGLNDQ�DFXDQ�XQWXN�PHQJXML�NHDGDODQ�
GDWD�DGDODK�QLODL�FURQEDFK·V�DOSKD��1LODL�
WHUVHEXW� PHQXQMXNNDQ� VHEHUDSD� EHVDU�
KXEXQJDQ� VXDWX� YDULDEHO� GHQJDQ�
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YDULDEHO� ODLQQ\D�� %DWDV� EDZDK� XQWXN�
FURQEDFK·V�DOSKD�DGDODK�������+DLU�HW�DO��
��������

0HQXUXW� *KR]DOL� 	� /DWDQ� ��������
SHQJJXQDDQ� FURQEDFK·V� DOSKD� PDVLK�
XQGHU� HVWLPDWH�� VHKLQJJD� GLVDUDQNDQ�
MXJD� XQWXN� PHQJJXQDNDQ� FRPSRVLWH�
UHOLDELOLW\��5HOLDELOLWDV�GLNDWDNDQ�EDLN�MLND�
QLODL� FURQEDFK·V� DOSKD� GDQ� FRPSRVLWH�
UHOLDELOLW\�OHELK�EHVDU�GDUL�������0HQXUXW�
+DLU� HW� DO� �������� GDODP� SHQHOLWLDQ�
HNVSORUDWRULV�� QLODL� ����� V�G�� �����PDVLK�
GDSDW�GLWHULPD��

%HUGDVDUNDQ�7DEHO���/DPSLUDQ��QLODL
FURQEDFK·V� DOSKD� GDQ� FRPSRVLWH�
UHOLDELOLW\�SDGD�VHPXD�YDULDEHO�EHUQLODL�!�
������ VHKLQJJD� GDSDW� GLVLPSXONDQ�
EDKZD� VHOXUXK� LQGLNDWRU� YDULDEHO� WHODK�
PHPHQXKL�XML�UHOLDELOLWDV�DWDX�UHOLDEHO��

(YDOXDVL�,QQHU�0RGHO
'DODP� PHQLODL� VWUXNWXU� GHQJDQ�

6PDUW3/6�GHQJDQ�PHOLKDW�QLODL�5�6TXDUH
XQWXN� VHWLDS� YDULDEHO� ODWHQ� HQGRJHQ�
VHEDJDL� NHNXDWDQ� SUHGLNVL� GDUL� PRGHO�
VWUXNWXUDO�� 3HUXEDKDQ� QLODL� 5�6TXDUH
GDSDW� GLJXQDNDQ� XQWXN� PHQMHODVNDQ�
SHQJDUXK� YDULDEHO� HNVRJHQ� WHUKDGDS�
YDULDEHO� HQGRJHQ� GHQJDQ� SHQJDUXK�
\DQJ� VXEVWDQWLYH�� 1LODL� 5�6TXDUH� ������
�����GDQ������GDSDW�GLVLPSXONDQ�EDKZD�
PRGHO�NXDW��PRGHUDW�FXNXS�GDQ� OHPDK�
�+DLU��+XOW��5LQJOH�	�6DUVWHGW��������1LODL�
5�6TXUH�XQWXN�VHOXUXK�YDULDEHO�HQGRJHQ�
GDSDW�GLOLKDW�SDGD�7DEHO���/DPSLUDQ��

1LODL� 5�6TXDUH� PHQXQMXNDQ� QLODL�
\DQJ� WHUHQGDK� ������ �FXNXS�� GDQ� QLODL�
\DQJ� WHUWLQJJL� ������ �NXDW��� 6HPDNLQ�
EHVDU� DQJND� 5�VTXDUH� PDND� VHPDNLQ�
EHVDU� YDULDEHO� LQGHSHQGHQ� GDSDW�
PHQMHODVNDQ� YDULDEHO� GHSHQGHQ�
VHKLQJJD�DNDQ�VHPDNLQ�EDLN�SHUVDPDDQ�
VWUXNWXUDOQ\D��

8ML�+LSRWHVLV�
'DODP� XML� KLSRWHVLV�� \DQJ�PHQMDGL�

GDVDU�GDUL�VLJQLILNDQVL�KXEXQJDQ�DQWDUD�
YDULDEHO� ODWHQ� HNVRJHQ� GDQ� HQGRJHQ�
DGDODK� GHQJDQ� PHOLKDW� QLODL� W�VWDWLVWLF
GDQ� S�YDOXH�� 'DWD� \DQJ� GLRODK�
PHUXSDNDQ� GDWD� SULPHU� VHKLQJJD�
WLQJNDW� VLJQLILNDQVL�GDODP�SHQHOLWLDQ� LQL�
DGDODK�VHEHVDU�����+LSRWHVLV�SHQHOLWLDQ�
LQL� DNDQ� GLWHULPD� MLND� QLODL� W�VWDWLVWLFV� !�
�����GDQ�S�YDOXH��������GDQ�GLQ\DWDNDQ�
VLJQLILNDQ� SDGD� DOSKD� ���� 1LODL� W�
VWDWLVWLFV�GDQ�S�YDOXH�WHUVDML�SDGD�RXWSXW
SDWK� FRHIILFLHQWV� \DQJ� GLGDSDW� GDUL�
SURVHGXU�ERRWVWUDSSLQJ��+DLU�HW�DO����������

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� W�
VWDWLVWLF� SDGD� 7DEHO� �� /DPSLUDQ� PDND�
GDSDW�GLMHODVNDQ�SHPEDKDVDQQ\D�WHUNDLW�
KLSRWHVLV�\DQJ�GLDMXNDQ�VHEDJDL�EHULNXW��

D� (NVSHNWDVL�.LQHUMD�� (NVSHNWDVL�8VDKD�
GDQ� .RQGLVL� \DQJ� 0HPIDVLILOLWDV�
0HPHQJDUXKL�.HSXDVDQ�3HQJJXQD��

6HFDUD� WHRULWLV� GDQ� EHUGDVDUNDQ�
SHQHOLWLDQ� WHUGDKXOX� \DQJ� GLODNXNDQ�
ROHK� &KDQ� HW� DO�� �������� HNVSHNWDVL�
NLQHUMD�� HNVSHNWDVL� XVDKD� GDQ� NRQGLVL�
\DQJ� PHPIDVLOLWDVL� PHPHQJDUXKL�
NHSXDVDQ� SHQJJXQD� VLVWHP� LQIRUPDVL�
PHODOXL� LQGLNDWRU�LQGLNDWRU� NHJXQDDQ��
NHFHSDWDQ�� SURGXNWLYLWDV�� NLQHUMD��
NHPXGDKDQ� �PXGDK� GLSHODMDUL�� PXGDK�
PHQMDGL�WHUDPSLO��IDPLOLDU���NHWHUVHGLDDQ�
LQIUDVWUXNWXU�ILVLN��NRPSXWHU��SULQWHU��GOO���
NRQHNVL� MDULQJDQ� LQWHUQHW� \DQJ� VWDELO��
DGDQ\D� SHODWLKDQ� GDQ� DGDQ\D� KHOGHVN��
%HUGDVDUNDQ� RODK� GDWD� WHUEHQWXN�
KXEXQJDQ� NHWLJD� YDULDEHO� WHUKDGDS�
NHSXDVDQ� SHQJJXQD� GHQJDQ� QLODL� W�
PDVLQJ�PDVLQJ� VHEHVDU� ������ ����� GDQ�
������ OHELK� WLQJJL�GDUL�QLODL� W�WDEHO�\DQJ�
VHEHVDU� ������ VHKLQJJD� +��� +�� GDQ� +��
GLWHULPD�� (NVSHNWDVL� NLQHUMD�� HNVSHNWDVL�
XVDKD� GDQ� NRQGLVL� \DQJ� PHPIDVLOLWDVL�
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PHPLOLNL� SHUDQDQ� GDODP� PHQHQWXNDQ�
WLQJNDW�NHSXDVDQ�SHQJJXQD�6$.7,��+DVLO�
LQL� VHMDODQ� GHQJDQ� SHQGHNDWDQ� WHRUL�
7$0�\DQJ�PHQ\DWDNDQ�EDKZD�SHULODNX�
SHQJJXQD� GDODP� PHQJJXQDNDQ� 7,�
GLDZDOL� GHQJDQ� SHUVHSVL� WHUNDLW�
NHJXQDDQ� GDQ� NHPXGDKDQ�
SHQJJXQDDQQ\D�� 3HUVHSVL� GLPDNVXG�
EHUSHQJDUXK� SDGD� VLNDS� SHQJJXQD�
WHUKDGDS� SHQJJXQDDQ�� 6LNDS� SDGD�
SHQJJXQDDQ� ROHK� &KDQ� HW� DO�� �������
OHELK� WHSDW� GLJDQWL� GHQJDQ� NHSXDVDQ�
XQWXN� VLVWHP� \DQJ� EHUVLIDW�PDQGDWRU\��
'DODP�SHQHOLWLDQQ\D��&KDQ�HW�DO�� �������
MXJD� PHQJDGRSVL� PRGHO� NHVXNVHVDQ�
VLVWHP�LQIRUPDVL�\DQJ�GLPLOLNL�9HQNDWHVK�
HW� DO�� ������� WHUNDLW� NRQGLVL� \DQJ�
PHPIDVLOLWDVL�� 9DULDEHO� WHUVHEXW� MXJD�
PHQHQWXNDQ� WLQJNDW� NHSXDVDQ�
SHQJJXQD�� PHVNLSXQ� W�YDOXH� DWDX�
WLQJNDW� VLJQLILNDVLQ\D� WLGDN� VHEHVDU�
HNVSHNWDVL�NLQHUMD�GDQ�XVDKD��

E� .XDOLWDV� ,QIRUPDVL� GDQ� 6LVWHP�
0HPHQJDUXKL�.HSXDVDQ�3HQJJXQD�

7LQJJL�UHQGDKQ\D�NXDOLWDV�LQIRUPDVL�
GDQ� NXDOLWDV� VLVWHP� SDGD� 6$.7,�
PHPHQJDUXKL� NHSXDVDQ� SHQJJXQD�
6$.7,�GHQJDQ�PHOLKDW�KDVLO�DQDOLVLV�6(0�
\DQJ�PHQXQMXNNDQ� QLODL� W� VHEHVDU� �����
GDQ������ OHELK�EHVDU�GDUL� W�WDEHO� ��������
VHKLQJJD�+��GDQ�+��GLWHULPD�GDQ�GDSDW�
GLVLPSXONDQ� EDKZD� DNXUDVL��
NHOHQJNDSDQ�� NHWHSDWDQ� ZDNWX� GDQ�
NHDQGDODQ� LQIRUPDVL� EHUSHQJDUXK�
VLJQLILNDQ�WHUKDGDS�NHSXDVDQ�SHQJJXQD�
6$.7,�� 6HODLQ� LWX� NHPXGDKDQ�
SHQJJXQDDQ�� NHWHUVHGLDDQ� IDVLOLWDV�
SHUEDLNDQ�� NHPDPSXDQ� EHULQWHUDNVL�
GHQJDQ�VLVWHP�ODLQ�GDQ�NHFHSDWDQ�6$.7,�
MXJD� EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS�
NHSXDVDQ�SHQJJXQD�6$.7,���

+DVLO�SHQHOLWLDQ� LQL� VHMDODQ� GHQJDQ�
WHRUL�PRGHO�NHVXNVHVDQ�VLVWHP�LQIRUPDVL�

'H/RQH� 	� 0F/HDQ� ������� \DQJ�
EHUSHQGDSDW� EDKZD� NXDOLWDV� LQIRUPDVL�
GDQ�VLVWHP�PHPLOLNL�SHQJDUXK�ODQJVXQJ�
WHUKDGDS� NHSXDVDQ� SHQJJXQD��
3HQHOLWLDQ� LQL� MXJD� VHMDODQ� GHQJDQ�
SHQHOLWLDQ� +HQGUDZDWL� ������� \DQJ�
PHQJDWDNDQ� EDKZD� PHQWDO� SHJDZDL�
WHUNDLW� NHEHUWHULPDDQ� GDQ� NHSXDVDQ�
DWDV� VXDWX� VLVWHP� GLSHQJDUXKL� ROHK�
NXDOLWDV�VLVWHP�GDQ�LQIRUPDVL��

F� 6LNDS� SDGD� 3HQJJXQDDQ�
0HPHQJDUXKL�.HSXDVDQ�3HQJJXQD�

+DVLO� SHQJXMLDQ� NRHILVLHQ�
SDUDPHWHU� DQWDUD� VLNDS� WHUKDGDS�
SHQJJXQDDQ� NHSXDVDQ� SHQJJXQD�
PHQXQMXNNDQ� QLODL� NRHILVLHQ� VHEHVDU�
�������QLODL�W�VWDWLVWLN��������!�������GDQ�
S�YDOXH� VHEHVDU� ������ �S� �������� \DQJ�
EHUDUWL�VLJQLILNDQ�SDGD�DOSKD�����+DO�LQL�
PHQXQMXNNDQ� EDKZD� VLNDS� SDGD�
SHQJJXQDDQ� EHUXSD� DQJJDSDQ� EDKZD�
PHQJJXQDNDQ� 6$.7,� DGDODK� LGH� \DQJ�
EDLN�� PHPEXDW� EHNHUMD� OHELK� PHQDULN��
EHNHUMD� GHQJDQ� 6$.7,� PHQ\HQDQJNDQ�
GDQ� NHVXNDDQ� EHNHUMD� PHQJJXQDNDQ�
6$.7,��EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�
NHSXDVDQ� SHQJJXQD� 6$.7,�� ,QL�
PHQGXNXQJ� +�� EDKZD� VLNDS� SDGD�
SHQJJXQDDQ� EHUSHQJDUXK� VLJQLILNDQ�
WHUKDGDS�NHSXDVDQ�SHQJJXQD�6$.7,��

+DVLO�LQL�NRQVLVWHQ�GHQJDQ�'H/RQH�
	� 0F/HDQ� ������� \DQJ� PHQJDWDNDQ�
EDKZD�VLNDS�SHQJJXQDDQ�EHUKXEXQJDQ�
GHQJDQ� NHSXDVDQ� SHQJJXQD�� 6LNDS�
SHQJJXQD� GDSDW� PHQMDGL� SUHGLVSRVLVL�
GDODP� PHUHVSRQ� SRVLWLI� DWDX� QHJDWLI�
VHEDJDL� VWLPXOXV� VLVWHP� �$M]HQ�� �������
3HUDVDDQ� SXDV� WHUKDGDS� VLVWHP�
WHUJDPEDU� SDGD� UHVSRQ� SRVLWLI� GDUL�
SHQJJXQD�VLVWHP��



���

G� (NVSHNWDVL� .LQHUMD� 0HPHQJDUXKL�
.HSXDVDQ� 3HQJJXQD� PHODOXL� 6LNDS�
SDGD�3HQJJXQDDQ�

'DODP�SHQHOLWLDQ�LQL��DGD�SHQJDUXK�
PHGLDVL� DQWDUD� HNVSHNWDVL� NLQHUMD�
GHQJDQ� NHSXDVDQ� SHQJJXQD� 6$.7,�
PHODOXL� VLNDS� WHUKDGDS� SHQJJXQDDQ��
8QWXN� PHQJHWDKXL� SHQJDUXK� PHGLDVL�
GDSDW� GLODNXNDQ� GHQJDQ� PHWRGH�
ERRWVWUDS�GDQ�9DULDQV�$FFRXQW�)RU��9$)��
\DQJ� GLXVXONDQ� ROHK� +DLU� HW� DO�� ��������
-LND� QLODL� 9$)� GL� DWDV� ����� KDO� LWX�
GLNDWHJRULNDQ�VHEDJDL�SHPHGLDVL�SHQXK�
�IXOO� PHGLDWLRQ��� 9$)� DQWDUD� �������
GLNDHJRULNDQ� VHEDJDL�SHPHGLDVL�SDUVLDO�
GDQ�NXUDQJ�GDUL�����9$)�PHQ\LPSXONDQ�
KDPSLU�WLGDN�DGD�HIHN�PHGLDVL��+DLU�HW�DO�
��������

6HWHODK� PHODNXNDQ� ODQJNDK�
ODQJNDK� SHQJXMLDQ� PHGLDVL� GHQJDQ�
PHQJJXQDNDQ�SHUDWXUDQ�%DURQ�	�.HQQ\�
�������GDSDW�GLVLPSXONDQ�EDKZD�VHPXD�
NRQGLVL� XQWXN� PHGLDVL� WHUSHQXKL�� +DVLO�
SHQJXMLDQ� SHQJDUXK� PHGLDVL� GLVDMLNDQ�
SDGD�7DEHO���/DPSLUDQ��

%HUGDVDUNDQ� 7DEHO� �� /DPSLUDQ��
HNVSHNWDVL� NLQHUMD� VHFDUD� ODQJVXQJ�
EHUSHQJDUXK� VLJQLILNDQ� WHUKDGDS�
NHSXDVDQ�SHQJJXQD�6$.7,�GHQJDQ�QLODL�
W�VWDWLVWLN�������GDQ�NRHILVLHQ�MDOXU��������
0DND��SHQJDUXK�WLGDN�ODQJVXQJ�YDULDEHO�
HNVSHNWDVL� NLQHUMD� WHUKDGDS� NHSXDVDQ�
XVHU� 6$.7,� PHODOXL� VLNDS� SDGD�
SHQJJXQDDQ� EHUQLODL� VLJQLILNDQ� GHQJDQ�
W�VWDWLVWLF�YDOXH�VHEHVDU����������������[�
������� OHELK� EHVDU� GDUL� QLODL� W�WDEHO�
VHEHVDU� ������ (IHN� WLGDN� ODQJVXQJ�
HNVSHNWDVL� XVDKD� WHUKDGDS� NHSXDVDQ�
SHQJJXQD� 6$.7,� PHODOXL� VLNDS� SDGD�
SHQJJXQDDQ� MXJD� VLJQLILNDQ� GHQJDQ� W�
VWDWLVWLN� ������� ������� [� ������� OHELK�
EHVDU� GDUL� W�WDEHO� VHEHVDU� ������ 8QWXN�
PHQJKLWXQJ� QLODL� YDULDEHO� PHGLDVL�

GLODNXNDQ�GHQJDQ�PHQJXML�XNXUDQ�UHODWLI�
DWDX� 9DULDQV� $FFRXQW� )RU� �9$)��� 9$)�
GLKLWXQJ�GHQJDQ�UXPXV�SHQJDUXK�WLGDN�
ODQJVXQJ� �LQGLUHFW� HIIHFW�� GLEDJL� WRWDO�
HIIHFW��7RWDO�HIIHFW�DGDODK�HIHN�ODQJVXQJ�
GLWDPEDK�HIHN�WLGDN�ODQJVXQJ��1LODL�9$)�
PDVLQJ�PDVLQJ� YDULDEHO� PHGLDVL� GDSDW�
GLOLKDW�SDGD�7DEHO���/DPSLUDQ��

1LODL� 9$)� YDULDEHO� VLNDS� SDGD�
SHQJJXQDDQ� \DQJ� PHPHGLDVL�
HNVSHNWDVL� NLQHUMD� WHUKDGDS� NHSXDVDQ�
SHQJJXQD� 6$.7,� PHQJKDVLONDQ� QLODL�
VHEHVDU��������\DQJ�EHUDUWL�EDKZD�VLNDS�
SDGD� SHQJJXQDDQ� EHUKDVLO� PHPHGLDVL�
KXEXQJDQ� HNVSHNWDVL� NLQHUMD� WHUKDGDS�
NHSXDVDQ�SHQJJXQD�6$.7,�GHQJDQ�VLIDW�
PHGLDVL� SDUVLDO�� ,QL� PHQGXNXQJ� +��
EDKZD� WHUGDSDW� SHQJDUXK� HNVSHNWDVL�
NLQHUMD� WHUKDGDS� NHSXDVDQ� SHQJJXQD�
6$.7,�PHODOXL�VLNDS�SDGD�SHQJJXQDDQ��

H� (NVSHNWDVL� 8VDKD� 0HPHQJDUXKL�
.HSXDVDQ� 3HQJJXQD� 0HODOXL� 6LNDS�
SDGD�3HQJJXQDDQ�

3HUKLWXQJDQ�QLODL�9$)�YDULDEHO�VLNDS�
SDGD� SHQJJXQDDQ� \DQJ� PHPHGLDVL�
KXEXQJDQ� HNVSHNWDVL� XVDKD� GHQJDQ�
NHSXDVDQ� SHQJJXQD� 6$.7,�
PHQJKDVLONDQ�QLODL�VHEHVDU��������\DQJ�
EHUDUWL� EDKZD� VLNDS� SDGD� SHQJJXQDDQ�
EHUKDVLO� PHPHGLDVL� HNVSHNWDVL� XVDKD�
WHUKDGDS� NHSXDVDQ� SHQJJXQD� 6$.7,�
GHQJDQ� VLIDW�PHGLDVL�SDUVLDO�� (IHN� WLGDN�
ODQJVXQJ� HNVSHNWDVL� XVDKD� WHUKDGDS�
NHSXDVDQ�SHQJJXQD�6$.7,�PHODOXL�VLNDS�
SDGD� SHQJJXQDDQ� MXJD� VLJQLILNDQ�
GHQJDQ�W�VWDWLVWLN���������������[��������
OHELK�EHVDU�GDUL�W�7DEHO�VHEHVDU�������,QL�
PHQGXNXQJ� +�� \DQJ� PHQ\DWDNDQ�
EDKZD�DGD�SHQJDUXK�DQWDUD�HNVSHNWDVL�
XVDKD� GHQJDQ� NHSXDVDQ� SHQJJXQD�
6$.7,� PHODOXL� YDULDEHO� VLNDS� SDGD�
SHQJJXQDDQ��



���

I� .HSXDVDQ� 3HQJJXQD� 0HPHQJDUXKL�
'DPSDN�,QGLYLGX�

+DVLO� SHQJXMLDQ� NRHILVLHQ�
SDUDPHWHU� DQWDUD� NHSXDVDQ� SHQJJXQD�
WHUKDGDS�GDPSDN�LQGLYLGX�PHQXQMXNNDQ�
QLODL� NRHILVLHQ� ������ QLODL� W�VWDWLVWLN�
VHEHVDU� ��� ���� �!� ������ GDQ� S�YDOXH
VHEHVDU� ������ �S� �������� \DQJ� EHUDUWL�
VLJQLILNDQ� SDGD� DOSKD� ��� +DO� LQL�
PHQJLQGLNDVLNDQ� EDKZD� NHSXDVDQ�
SHQJJXQD� EHUXSD� SHUDVDDQ� SXDV�
WHUKDGDS� NXDOLWDV� LQIRUPDVL� GDQ� GDWD�
\DQJ� GLKDVLONDQ� 6$.7,�� SXDV� GHQJDQ�
NXDOLWDV� VLVWHP� DSOLNDVL� 6$.7,�� SXDV�
GHQJDQ� NXDOLWDV� VLVWHP� GDQ� LQIRUPDVL�
\DQJ� EHUNDLWDQ� GHQJDQ� SHODNVDQDDQ�
DQJJDUDQ�� EHUSHQJDUXK� VHFDUD�
VLJQLILNDQ�WHUKDGDS�GDPSDN�LQGLYLGX��,QL�
PHQGXNXQJ� +�� EDKZD� NHSXDVDQ�
SHQJJXQD� 6$.7,� VHFDUD� VLJQLILNDQ�
PHPHQJDUXKL� GDPSDN� LQGLYLGXDO��
3HQHULPDDQ� KLSRWHVLV� LQL� PHQXQMXNNDQ�
EDKZD� MLND� 6$.7,� PHQLQJNDWNDQ�
NHSXDVDQ� SHQJJXQD�� DNDQ�
PHQJDNLEDWNDQ� PHQLQJNDWQ\D� GDPSDN�
LQGLYLGX�� PLVDOQ\D� EHUXSD� SHQLQJNDWDQ�
NLQHUMD� LQGLYLGX�� SURGXNWLYLWDV� LQGLYLGX��
GDQ� NHPXGDKDQ� GDQ� NHFHSDWDQ�
SHQ\HOHVDLDQ�SHNHUMDDQ��

+DO� LQL� VHVXDL� GHQJDQ� SHQHOLWLDQ�
VHEHOXPQ\D�� \DLWX� /LYDU\� ������� \DQJ�
PHQ\DWDNDQ� EDKZD� SHQJJXQD� PHUDVD�
SXDV� GHQJDQ� VLVWHP� LQIRUPDVL� \DQJ�
GLJXQDNDQ� GDQ� PHUDVD� EDKZD� VLVWHP�
GDSDW� PHPEXDW� SHNHUMDDQ� OHELK� FHSDW�
VHOHVDL�� 6HODLQ� LWX�� SHQHOLWLDQ� LQL� MXJD�
NRQVLVWHQ� GHQJDQ� SHQHOLWLDQ� ,JEDULD� 	�
7DQ� �������� \DQJ�PHODNXNDQ� SHQHOLWLDQ�
WHUKDGDS� VLVWHP� LQIRUPDVL� RUJDQLVDVL��
3HWWHU�	�)U�KOLQJ��������MXJD�PHODNXNDQ�
SHQHOLWLDQ�PHQJHQDL�VLVWHP�LQIRUPDVL�GL�
UXPDK� VDNLW� GDQ� +RX� ������� \DQJ�
PHODNXNDQ�SHQHOLWLDQ�WHQWDQJ�EXVVLQHVV�
LQWHOOLJHQFH�V\VWHP��.HWLJD�SHQHOLWLDQ�LQL�

PHQHPXNDQ� SHQJDUXK� NHSXDVDQ�
SHQJJXQD�WHUKDGDS�GDPSDN�LQGLYLGX���

J� .HSXDVDQ� 3HQJJXQD� 0HPHQJDUXKL�
'DPSDN�2UJDQLVDVL�

+DVLO� SHQJXMLDQ� NRHILVLHQ�
SDUDPHWHU� DQWDUD� NHSXDVDQ� SHQJJXQD�
WHUKDGDS�GDPSDN�LQGLYLGX�PHQXQMXNNDQ�
QLODL� NRHILVLHQ� VHEHVDU� ������� QLODL� W�
VWDWLVWLN� ������ �!� ������ GDQ� S�YDOXH
VHEHVDU� ������ �S� �������� \DQJ� EHUDUWL�
VLJQLILNDQ� SDGD� DOSKD� ���� +DO� LQL�
PHQJLQGLNDVLNDQ� EDKZD� NHSXDVDQ�
SHQJJXQD� EHUXSD� SHUDVDDQ� SXDV�
WHUKDGDS� NXDOLWDV� LQIRUPDVL� GDQ� GDWD�
\DQJ� GLKDVLONDQ� 6$.7,�� SXDV� GHQJDQ�
NXDOLWDV� VLVWHP� DSOLNDVL� 6$.7,�� SXDV�
GHQJDQ� NXDOLWDV� VLVWHP� GDQ� LQIRUPDVL�
\DQJ� EHUNDLWDQ� GHQJDQ� SHODNVDQDDQ�
DQJJDUDQ�� EHUSHQJDUXK� VHFDUD�
VLJQLILNDQ� WHUKDGDS� GDPSDN�RUJDQLVDVL��
,QL� PHQGXNXQJ� +��� EDKZD� NHSXDVDQ�
SHQJJXQD�6$.7,�EHUSHQJDUXK�VLJQLILNDQ�
WHUKDGDS� GDPSDN� RUJDQLVDVL��
3HQHULPDDQ� KLSRWHVLV� LQL� PHQXQMXNNDQ�
EDKZD� MLND� 6$.7,� PHQLQJNDWNDQ�
NHSXDVDQ� SHQJJXQD�� DNDQ�
PHQJDNLEDWNDQ� SHQLQJNDWDQ� GDPSDN�
RUJDQLVDVL� EHUXSD� SHQFDSDLDQ� NLQHUMD�
RUJDQLVDVL�� HILVLHQVL� ELD\D� RSHUDVLRQDO��
OHELK� PXGDK� PHQJHQGDOLNDQ� DQJJDUDQ�
GDQ� PHQLQJNDWNDQ� NXDOLWDV�
SHQJDPELODQ�NHSXWXVDQ��

+DVLOQ\D� NRQVLVWHQ� GHQJDQ� KDVLO�
*HOGHUPDQ� ������� GDQ� /DZ� 	� 1JDL�
�������� 3HQHOLWLDQ� GLODNXNDQ� SDGD�
RUJDQLVDVL� VZDVWD� \DQJ� PHQJXNXU�
GDPSDN�RUJDQLVDVL�XQWXN�PHOLKDW�NLQHUMD�
\DQJ� EHUNDLWDQ� GHQJDQ� WXMXDQ�PHQFDUL�
NHXQWXQJDQ�� .HPXGLDQ�� DGD� SHQHOLWLDQ�
ODLQ� \DQJ� PHQHOLWL� 1HXPDQ� 	� 6HJHY�
������� \DQJ� PHQHPXNDQ� HIHN� OHPDK�



���

DQWDUD� NHSXDVDQ� GDQ� GDPSDN�
RUJDQLVDVL��

K� 'DPSDN� ,QGLYLGX� 0HPHQJDUXKL�
'DPSDN�2UJDQLVDVL�

+DVLO� XML� NRHILVLHQ� NRUHODVL� DQWDUD�
GDPSDN� LQGLYLGX� WHUKDGDS� GDPSDN�
RUJDQLVDVL� PHQXQMXNNDQ� QLODL� NRHILVLHQ�
VHEHVDU��������QLODL� W�VWDWLVWLN�������� �!�
������ GDQ� S�YDOXH� VHEHVDU� ������ �S�
�������� \DQJ� EHUDUWL� VLJQLILNDQ� SDGD�
DOSKD�����%HUGDVDUNDQ�GDWD�LQL��KLSRWHVLV�
+���WHQWDQJ�GDPSDN�LQGLYLGXDO�PHPLOLNL�
SHQJDUXK� SRVLWLI� WHUKDGDS� GDPSDN�
RUJDQLVDVL�GDSDW�GLWHULPD���

3HQHOLWLDQ�LQL�VHMDODQ�GHQJDQ�7HR�	�
:RQJ� ������� \DQJ� PHQHOLWL� GDPSDN�
NLQHUMD� SDGD� SURJUDP� NRPSXWHULVDVL� GL�
LQGXVWUL� ULWHO�� 'DPSDN� LQL� WHUMDGL� MLND�
SHQLQJNDWDQ� SURGXNWLYLWDV�� NLQHUMD�� GDQ�
PDQIDDW� SDGD� WLQJNDW� LQGLYLGX�� PDND�
DNDQ�MXJD�PHQLQJNDWNDQ�WLQJNDW�NLQHUMD�
RUJDQLVDVL� \DQJ� GDSDW� PHQLQJNDWNDQ�
SURVHV� SHQJDPELODQ� NHSXWXVDQ�� DWDX�
SHQLQJNDWDQ� SUHVWDVL� VHVXDL� GHQJDQ�
WXMXDQ�RUJDQLVDVL�WHUVHEXW���

L� .HSXDVDQ� 3HQJJXQD� 0HPHQJDUXKL�
'DPSDN�2UJDQLVDVL�0HODOXL�'DPSDN�
,QGLYLGX��

'DODP� SHUKLWXQJDQ� QLODL� 9$)�
YDULDEHO� GDPSDN� LQGLYLGX� \DQJ�
PHPHGLDVL� KXEXQJDQ� NHSXDVDQ�
SHQJJXQD� 6$.7,� WHUKDGDS� GDPSDN�
RUJDQLVDVL� PHQJKDVLONDQ� QLODL� VHEHVDU�
������� \DQJ� EHUDUWL� EDKZD� GDPSDN�
LQGLYLGX� EHUKDVLO� PHPHGLDVL� KXEXQJDQ�
DQWDUD� NHSXDVDQ� SHQJJXQD� GHQJDQ�
GDPSDN�RUJDQLVDVL�GHQJDQ�VLIDW�PHGLDVL�
SDUVLDO�� ,QL�PHQGXNXQJ�+���EDKZD�DGD�
SHQJDUXK� DQWDUD� NHSXDVDQ� SHQJJXQD�
WHUKDGDS� GDPSDN� RUJDQLVDVL� PHODOXL�
GDPSDN�LQGLYLGXDO��

+DVLO� LQL� VHMDODQ�GHQJDQ�SHQHOLWLDQ�
3XUQRWR� �������� \DQJ� PHQ\DWDNDQ�
EDKZD�NHSXDVDQ�SHQJJXQD�VHFDUD�WLGDN�
ODQJVXQJ� GDSDW�PHPHQJDUXKL� GDPSDN�
RUJDQLVDVL�� ,D� PHQJDWDNDQ�� MLND�
SHQJJXQD� SXDV�� GLD� DNDQ�PHQMDODQNDQ�
WXJDVQ\D� GHQJDQ� EDLN� VHKLQJJD� ELVD�
PHQJDNLEDWNDQ� SHQLQJNDWDQ� NLQHUMD�
LQGLYLGX�� 'HQJDQ� SHQLQJNDWDQ� NLQHUMD�
LQGLYLGX� PXQJNLQ� EHUDNLEDW� XQWXN�
PHQLQJNDWNDQ� NLQHUMD� GL� WLQJNDW�
RUJDQLVDVL���

.(6,038/$1�
3HQHOLWLDQ� LQL� PHUXMXN� SDGD�

NHUDQJND� SHQHOLWLDQ� \DQJ� NHPXGLDQ�
GLODNXNDQ� SHQJXMLDQ� WHUKDGDS� IDNWRU�
IDNWRU� \DQJ� PHPHQJDUXKL� VLNDS� VHUWD�
NHSXDVDQ� SHQJJXQD� DSOLNDVL� 6$.7,��
\DQJ�PHOLSXWL� IDNWRU� HNVSHNWDVL� NLQHUMD�
�SHUIRUPDQFH� H[SHFWDQF\��� HNVSHNWDVL�
XVDKD� �HIIRUW� H[SHFWDQF\��� NRQGLVL� \DQJ�
PHPIDVLOLWDVL� �IDFLOLWDWLQJ� FRQGLWLRQV���
NXDOLWDV� LQIRUPDVL� �LQIRUPDWLRQ� TXDOLW\��
GDQ�NXDOLWDV�VLVWHP��V\VWHP�TXDOLW\��GDQ�
VLNDS�SDGD�SHQJJXQDDQ��DWWLWXGH�WRZDUG�
XVH��� 3HQHOLWLDQ� LQL� MXJD� PHQJXML�
KXEXQJDQ� DQWDUD� NHSXDVDQ� SHQJJXQD�
�XVHU� VDWLVIDFWLRQ�� WHUKDGDS� GDPSDN�
LQGLYLGX� �LQGLYLGXDO� LPSDFW�� GDQ�
RUJDQLVDVL� �RUJDQL]DWLRQ� LPSDFW���
3HQHOLWLDQ� GLXUDLNDQ� GDODP� GXD� EHODV�
KLSRWHVLV� GHQJDQ� SHQJXMLDQ�
PHQJJXQDNDQ� SHUDQJNDW� 6PDUW3/6�
�������

'DUL� SHQJXMLDQ� KLSRWHVLV� GLNHWDKXL�
EDKZD� GXD� EHODV� KLSRWHVLV� GLWHULPD�
VHPXD�� 'DUL� KDVLO� SHQJXMLDQ� KLSRWHVLV�
GDSDW� GLVLPSXONDQ� EDKZD� HNVSHNWDVL�
NLQHUMD� �SHUIRUPDQFH� H[SHFWDQF\���
HNVSHNWDVL� XVDKD� �HIIRUW� H[SHFWDQF\���
NRQGLVL� \DQJ� PHPIDVLOLWDVL� �IDFLOLWDWLQJ�
FRQGLWLRQV��� NXDOLWDV� LQIRUPDVL�
�LQIRUPDWLRQ�TXDOLW\��GDQ�NXDOLWDV�VLVWHP�
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�V\VWHP� TXDOLW\�� GDQ� VLNDS� SDGD�
SHQJJXQDDQ� �DWWLWXGH� WRZDUG� XVH��
PHPEHULNDQ� SHQJDUXK� \DQJ� VLJQLILNDQ�
WHUKDGDS� NHSXDVDQ� SHQJJXQD� �XVHU�
VDWLVIDFWLRQ��� .HPXGLDQ�� NHSXDVDQ�
SHQJJXQD� MXJD� PHPEHULNDQ� SHQJDUXK�
\DQJ� VLJQLILNDQ� WHUKDGDS� GDPSDN�
LQGLYLGX� �LQGLYLGXDO� LPSDFW�� GDQ�
RUJDQLVDVL��RUJDQL]DWLRQ�LPSDFW�����

3HQHOLWLDQ� WHQWDQJ� NHVXNVHVDQ�
VLVWHP� LQIRUPDVL� PHQJJXQDNDQ� PRGHO�
LQWHJUDVL� LQL� GLKDUDSNDQ� GDSDW�
PHQDPEDK� NKDVDQDK� NHLOPXDQ� GDODP�
ELGDQJ� DNXQWDQVL� NHSHULODNXDQ��
3HQHOLWLDQ�LQL�PHPSHUROHK�EXNWL�HPSLULV�
EDKZD� SHUVHSVL� WHUNDLW� NHPXGDKDQ�
SHQJJXQDDQ� �HDVH� WR� XVH�� GDQ�
NHPDQIDDWDQ� �XVHIXOO��� NRQGLVL� \DQJ�
PHPIDVLOLWDVL� �IDFLOLWDWLQJ� FRQGLWLRQV���
NXDOLWDV� LQIRUPDVL� �LQIRUPDWLRQ� TXDOLW\���
NXDOLWDV�VLVWHP��V\VWHP�TXDOLW\��GDQ�VLNDS�
SDGD�SHQJJXQDDQ��DWWLWXGH�WRZDUG�XVH��
EHUSHQJDUXK� WHUKDGDS� NHSXDVDQ�
SHQJJXQD� �XVHU� VDWLVIDFWLRQ��� +DO� LQL�
VHMDODQ� GHQJDQ� SHQGHNDWDQ� WHRUL� 7$0��
0RGHO� .HVXNVHVDQ� 6LVWHP� ,QIRUPDVL�
'HORQH� GDQ� 0F/DHQ� GDQ� 87$87� \DQJ�
PHQ\DWDNDQ�WHQWDQJ�IDNWRU�IDNWRU�\DQJ�
PHPSUHGLNVL� NHSXDVDQ� SHQJJXQD�
VLVWHP� LQIRUPDVL�� 3HQJJXQDDQ� PRGHO�
LQWHJUDVL�GDUL�NHWLJD�WHRUL�WHUVHEXW�GDSDW�
PHQMDGL� UHIHUHQVL� GDODP� PHQJXNXU�
NHVXNVHVDQ� GDQ� HIHNWLYLWDV� DWDV�
LPSOHPHQWDVL� VXDWX� VLVWHP� LQIRUPDVL�
NHXDQJDQ�GL�OLQJNXQJDQ�ZDMLE��

.(7(5%$7$6$1�'$1�
,03/,.$6,�
.HWHUEDWDVDQ�GDQ�6DUDQ��

3HQHOLWLDQ� LQL� WHODK� GLXVDKDNDQ�GDQ�
GLODNXNDQ� VHVXDL� SURVHGXU� LOPLDK��
QDPXQ� GHPLNLDQ� SURVHV� GDQ� KDVLOQ\D�
PDVLK� PHPLOLNL� NHWHUEDWDVDQ�� 3HUWDPD��

MXPODK� VDPSHO� DWDX� UHVSRQGHQ� GDODP�
SHQHOLWLDQ� LQL�KDQ\D�EHUMXPODK�����GDUL�
������SHQJJXQD�6$.7,�\DQJ�WHUVHEDU�GL�
VHOXUXK�,QGRQHVLD��������GDUL�SRSXODVL���
+DO� LQL� PHPXQJNLQNDQ� EHOXP�
WHUZDNLOLQ\D�SHUVHSVL�SHQJJXQD�DSOLNDVL�
6$.7,� VHFDUD� NHVHOXUXKDQ�� 3HQHOLWL�
PHQ\DUDQNDQ�DJDU�SHQHOLWLDQ�EHULNXWQ\D�
GDSDW� PHQLQJNDWNDQ� SHUVHQWDVH�
NHWHUZDNLODQ� UHVSRQGHQ� SHQJJXQD�
6$.7,�� .HGXD�� SHQHOLWLDQ� LQL� GLODNXNDQ�
WHUKDGDS�6$.7,�\DQJ�PDVLK�GDODP�WDKDS�
SLORWLQJ� SDGD� XQLW� DNXQWDQVL� \DQJ� DGD�
SDGD� OLQJNXS� 'LUHNWRUDW� -HQGHUDO�
3HUEHQGDKDUDDQ�.HPHQWHULDQ�.HXDQJDQ�
�.DQZLO� GDQ� .331��� VHKLQJJD� EHOXP�
GDSDW� PHQJJDPEDUNDQ� SHUVHSVL�
SHQJJXQD� 6$.7,� SDGD� XQLW� DNXQWDQVL�
NHPHQWHULDQ�OHPEDJD� VHOXUXK�
,QGRQHVLD�� 3HQHOLWL� PHQ\DUDQNDQ� DJDU�
GLODNXNDQ� MXJD�SHQHOLWLDQ�SDGD�SHULRGH�
SHQHUDSDQ� 6$.7,� VHFDUD� SHQXK�� +DO�
WHUVHEXW� DNDQ� VHPDNLQ� PHQDULN� XQWXN�
GLWHOLWL�� NDUHQD� VXPEHU� GD\D� PDQXVLD�
SHQJJXQD�6$.7,�VHUWD�LQIUDVWUXNWXU�XQLW�
SHQJJXQD� \DQJ� DGD� DNDQ� OHELK�
EHUDJDP��

,PSOLNDVL�3HQHOLWLDQ�
,PSOLNDVL� SUDNWLV� WHUNDLW� SLORWLQJ

6$.7,�� KDVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD� NHSXDVDQ� SHQJJXQD� DSOLNDVL�
6$.7,� GLSHQJDUXKL� ROHK� HNVSHNWDVL�
NLQHUMD� �SHUIRUPDQFH� H[SHFWDQF\���
HNVSHNWDVL� XVDKD� �HIIRUW� H[SHFWDQF\���
NRQGLVL� \DQJ� PHPIDVLOLWDVL� �IDFLOLWDWLQJ�
FRQGLWLRQV��� NXDOLWDV� VLVWHP� �V\VWHP�
TXDOLW\��� NXDOLWDV� LQIRUPDVL� �LQIRUPDWLRQ�
TXDOLW\�� GDQ� VLNDS� SDGD� SHQJJXQDDQ�
�DWWLWXGH� WRZDUG� XVH��� +DVLO� SHQHOLWLDQ�
GDSDW� GLPDQIDDWNDQ� XQWXN�
SHQJHPEDQJDQ� VLVWHP� VHUWD� EXNWL�
HPSLULV�PHQJHQDL�NHVLDSDQ�6$.7,�XQWXN�
GLLPSOHPHQWDVLNDQ� SDGD� WDKDS�
VHODQMXWQ\D��



���

%DJL� SHQJHPEDQJ� VLVWHP�� KDVLO�
SHQHOLWLDQ� GDSDW� PHQMDGL� PDVXNDQ�
GDODP� SHQJHPEDQJDQ� VLVWHP� GDQ�
PHQMDGL� EDJLDQ� GDUL� HYDOXDVL� VLVWHP��
8QWXN� SHQJHPEDQJDQ� VLVWHP�
NHGHSDQQ\D�� KDO� \DQJ� SHUOX� GLMDGLNDQ�
SHUKDWLDQ� DGDODK� WLQJNDW� NHPXGDKDQ�
GDQ�NHQ\DPDDQ�GDODP�SHQJJXQDDQQ\D�
�XVHU� IULHQGO\��� 2XWSXW� VLVWHP� EHUXSD�
NXDOLWDV� LQIRUPDVL� PHQMDGL� SHUKDWLDQ�
NKXVXV��.XDOLWDV�LQIRUPDVL�GLVLQL�EHUXSD�
NHDNXUDWDQ�� NHOHQJNDSDQ�� IRUPDW� \DQJ�
EDLN�� WLQJNDW� UHOHYDQVL� GDQ� DGDQ\D�
SHQMDPLQDQ� NHDPDQDQ� LQIRUPDVL��
.XDOLWDV� LQIRUPDVL� PHQMDGL� VDODK� VDWX�
YDULDEHO� \DQJ� VDQJDW� EHUSHQJDUXK�
GDODP�SHQJJXQDDQ�6$.7,���

,PSOLNDVL� EDJL� .HPHQWHULDQ�
.HXDQJDQ��KDVLO�SHQLOLWLDQ�LQL�GLKDUDSNDQ�
PHQMDGL� EDKDQ� HYDOXDVL� GDODP�
LPSOHPHQWDVL� 6$.7,� VHKLQJJD� PHQMDGL�
VLVWHP� \DQJ� EHUNHODQMXWDQ�� +DVLO�
SHQHOLWLDQ� LQL� MXJD� GDSDW� GLJXQDNDQ�
VHEDJDL� UHIHUHQVL� GDODP� SHUHQFDQDDQ�
SHQJHPEDQJDQ� VXPEHU� GD\D� \DQJ�
NRPSHWHQ� JXQD� PHQGXNXQJ�
RSHUDVLRQDO� VLVWHP�� VHKLQJJD� PHPEHUL�
GDPSDN�SRVLWLI�EDJL�LQGLYLGX�SHQJJXQD�
6$.7,�PDXSXQ�EDJL�RUJDQLVDVL��6XPEHU�
GD\D� GLVLQL� EHUXSD� IDVLOLWDV� SHQXQMDQJ�
RSHUDVLRQDO� PDXSXQ� NHDKOLDQ� GDQ�
SHQJHWDKXDQ� SHQJJXQD� GDODP�
SHQJJXQDDQ� 6$.7,�� 0HQLQJNDWNDQ�
LQWHQVLWDV� SHODWLKDQ� DWDX� WUDLQQLQJ
SHQJJXQDDQ� 6$.7,� PHQMDGL� VDODK� VDWX�
FRQWRK� \DQJ� GDSDW� GLODNXNDQ� GDODP�
XVDKD� PHQLQJNDWNDQ� NHPDPSXDQ�
PHQJJXQDNDQ�VLVWHP��

5()(5(16,�
$M]HQ�� ,�� �������� 7KH�7KHRU\�RI�SODQQHG�

EHKDYLRU�� RUJDQL]DWLRQDO� EHKDYLRU�
DQG� KXPDQ� GHFLVLRQ� SURFHVVHV
��������SS�����������

%DJR]]L��5��3���	�:DUVKDZ��3��5�� ��������
8VHU� DFFHSWDQFH� RI� FRPSXWHU�
WHFKQRORJ\�� D� FRPSDULVRQ� RI� WZR�
WKHRUHWLFDO� PRGHOV�� 0DQDJHPHQW�
6FLHQFH�������������������

%DURQ��5��0���	�.HQQ\��'��$����������7KH�
PRGHUDWRU²PHGLDWRU� YDULDEOH�
GLVWLQFWLRQ� LQ� VRFLDO� SV\FKRORJLFDO�
UHVHDUFK��&RQFHSWXDO��VWUDWHJLF��DQG�
VWDWLVWLFDO�FRQVLGHUDWLRQV��-RXUQDO�RI�
SHUVRQDOLW\� DQG� VRFLDO� SV\FKRORJ\��
�������������

%KDUDWL�� 3���	�&KDXGKXU\��$�� ��������$Q�
HPSLULFDO�LQYHVWLJDWLRQ�RI�GHFLVLRQ�
PDNLQJ� VDWLVIDFWLRQ� LQ� ZHE�EDVHG�
GHFLVLRQ� VXSSRUW� V\VWHPV��'HFLVLRQ�
6XSSRUW�6\VWHPV������������������

%RRGQDU��*��+��	�+RSZRRG��:�6����������
6LVWHP� LQIRUPDVL� DNXQWDQVL�� (GLVL�
EDKDVD� ,QGRQHVLD�� ROHK� -XOLDQWR�
$JXQJ� 6DSXWUD� GDQ� /LOLV� 6HWLDZDWL�
HGLVL����<RJ\DNDUWD��3HQHUELW�$QGL��

%URZQ�� 6�� $��� 0DVVH\�� $�3��� 0RQWR\D�
:HLVV��0�$��	�%XUNPDQ��-�5����������
'R�L�UHDOO\�KDYH�WR"�XVHU�DFFHSWDQFH�
RI�PDQGDWHG�WHFKQRORJ\��(XURSHDQ�
-RXUQDO� RI� ,QIRUPDWLRQ� 6\VWHPV��
����������������

&KDQ�� )�� .��� 7KRQJ�� -�� <��� 9HQNDWHVK�� 9���
%URZQ��6��$���+X��3��-���	�7DP��.��<��
�������� 0RGHOLQJ� FLWL]HQ�
VDWLVIDFWLRQ� ZLWK� PDQGDWRU\�
DGRSWLRQ� RI� DQ� H�JRYHUQPHQW�
WHFKQRORJ\�� �-RXUQDO� RI� WKH�
$VVRFLDWLRQ�IRU� ,QIRUPDWLRQ�6\VWHP��
�����������������

&RPSHDX��'��5���	�+LJJLQV��&��$����������
$SSOLFDWLRQ� RI� VRFLDO� FRJQLWLYH�
WKHRU\� WR� WUDLQLQJ� IRU� FRPSXWHU�
VNLOOV��,QIRUPDWLRQ�6\VWHPV�5HVHDUFK
���������������

'DYLV�� )�� '�� �������� 7HFKQRORJ\�
DFFHSWDQFH� PRGHO� IRU� HPSLULFDOO\�
WHVWLQJ� QHZ� HQG�XVHU� LQIRUPDWLRQ�
V\VWHPV� WKHRU\� DQG� UHVXOWV��



���

'LVHUWDVL� 'RNWRUDO� ²� 7LGDN�
'LSXEOLNDVL��0,7��

'H/RQH��:�� +���	�0F/HDQ� (�� 5�� ��������
,QIRUPDWLRQ� V\VWHPV� VXFFHVV�� WKH�
TXHVW� IRU� WKH� GHSHQGHQW� YDULDEOH��
,QIRUPDWLRQ�6\VWHPV�5HVHDUFK��������
�������

'LDPRQG�� -��� 	� .KHPDQL�� 3�� ��������
,QWURGXFLQJ� ILQDQFLDO� PDQDJHPHQW�
LQIRUPDWLRQ� V\VWHPV� LQ� GHYHORSLQJ�
FRXQWULHV�� ,QWHUQDWLRQDO� 0RQHWDU\�
)XQG��,0)���

(IHQG\�� /�� �������� 3HQJXMLDQ� PRGHO�
NHVXNVHVDQ� VLVWHP� LQIRUPDVL�
'HORQH� DQG� 0FOHDQ� GDODP�
SHQJHPEDQJDQ� VLVWHP� LQIRUPDVL�
DNXQWDQVL� NXDVD� SHQJJXQD�
DQJJDUDQ�� 7HVLV�� 8QLYHUVLWDV�
,QGRQHVLD��'HSRN��

(WH]DGL�$PROL�� -��� 	� )DUKRRPDQG�� $�)��
�������� $� VWUXFWXUDO� PRGHO� RI� HQG�
XVHU� FRPSXWLQJ� VDWLVIDFWLRQ� DQG�
XVHU�SHUIRUPDQFH��,QIRUPDWLRQ�DQG�
0DQDJHPHQW����������������

)RUQHOO� 	� /DUFNHU�� �������� 6WUXFWXUDO�
HTXDWLRQ� PRGHOV� ZLWK�
XQREVHUYDEOH� YDULDEOHV� DQG�
PHDVXUHPHQW� HUURU�� $OJHEUD� DQG�
VWDWLVWLFV�� -RXUQDO� RI� 0DUNHWLQJ�
5HVHDUFK�����������

*DWLDQ��$��:����������,V�XVHU�VDWLVIDFWLRQ�
D� YDOLG� PHDVXUH� RI� V\VWHP�
HIIHFWLYHQHVV"�� ,QIRUPDWLRQ� DQG�
0DQDJHPHQW���������������

*HOGHUPDQ��0�� �������� 7KH� UHODWLRQVKLS�
EHWZHHQ�XVHU�VDWLVIDFWLRQ��XVDJH�RI�
LQIRUPDWLRQ� V\VWHP� DQG�
SHUIRUPDQFH�� ,QIRUPDWLRQ� DQG�
0DQDJHPHQW�����������������

*HOLQDV��8��-���'XOO��5��%���	�:KHHOHU��3��5��
�������� $FFRXQWLQJ� LQIRUPDWLRQ�
V\VWHP� ��WK��� 0DVRQ��
3UH0HGLD*OREDO���

*KR]DOL�� ,�� �������� $SOLNDVL� $QDOLVLV�
0XOWLYDULDWH� GHQJDQ� 3URJUDP� ,%0�

6366�����(GLVL����6HPDUDQJ���%DGDQ�
3HQHUELW�8QGLS��

BBBBBBBB	� /DWDQ��+�� ��������3DUWLDO� OHDVW�
VTXDUHV�� NRQVHS�� PHWRGH� GDQ�
DSOLNDVL� PHQJJXQDNDQ� SURJUDP�
VPDUWSOV� ���� XQWXN� SHQHOLWLDQ�
HPSLULV�� (GLVL� ��� 6HPDUDQJ�� %DGDQ�
3HQHUELW�8QGLS��

*UDQGH�� (�8��� (VWHEDQH]�� 5�� 3��� 	�
&RORPLQD��&�0�� ��������7KH� LPSDFW�
RI�DFFRXQWLQJ�LQIRUPDWLRQ�V\VWHPV�
�$,6�� RQ� SHUIRUPDQFH� PHDVXUHV��
HPSLULFDO� HYLGHQFH� LQ� 6SDQLVK�
60(V�� 7KH� -RXUQDO� RI� 'LJLWDO�
$FFRXQWLQJ�5HVHDUFK�������������

+DLU�� -�� )��� :LOOLDP�� &�� %��� %DUU\� -�� %��
	5ROSK� (�� $�� �������� 0XOWLYDULDWH�
GDWD� DQDO\VLV� ��WK� HG���(QJOHZRRG�
&OLIIV��1-��3UHQWLFH�+DOO��

BBBBBBBB���+XOW��*��7��0���5LQJOH��&��0���	�
6DUVWHGW�� 0�� �������� $� SULPHU� RQ�
SDUWLDO� OHDVW� VTXDUHV� VWUXFWXUDO�
HTXDWLRQ�PRGHOLQJ��7KRXVDQG�2DNV��
6DJH��

+DOO��-��$����������$FFRXQWLQJ�LQIRUPDWLRQ�
V\VWHP� ��WK��� &HQJDJH� /HDUQLQJ�
$VLD�3WH��/WG��

+HQGUDZDWL�� 7�� �������� $QDOLVLV�
SHQHULPDDQ� VLVWHP� LQIRUPDVL�
LQWHJUHDWHG� OLEUDU\� V\VWHP�� 6WXGL�
NDVXV�GL�3HUSXVWDNDDQ�1DVLRQDO�5,��
�,1/,6���9LVL�3XVWDND���������

+RX��&��.����������([DPLQLQJ�WKH�HIIHFW�RI�
XVHU� VDWLVIDFWLRQ� RQ� V\VWHP� XVDJH�
DQG� LQGLYLGXDO� SHUIRUPDQFH� ZLWK�
EXVLQHVV� LQWHOOLJHQFH� V\VWHPV�� $Q�
HPSLULFDO� VWXG\� RI� 7DLZDQ
V�
HOHFWURQLFV� LQGXVWU\��,QWHUQDWLRQDO�
-RXUQDO� RI� ,QIRUPDWLRQ�
0DQDJHPHQW������������������

,JEDULD�� 0�� 	� 7DQ�� 0�� �������� 7KH�
FRQVTXHQFHV� RI� LQIRUPDWLRQ�
WHFKQRORJ\� DFFHSWDQFH� RQ�
VXEVHTXHQW� LQGLYLGXDO�



���

SHUIRUPDQFH�� (OVHYLHU� 6FLHQFH�
3XEOLVKHU��

.REHOVN\��.��:���5LFKDUGVRQ��9��-���6PLWK��
5�� (��� 	� =PXG�� 5�� :�� ��������
'HWHUPLQDQWV�DQG�FRQVHTXHQFHV�RI�
ILUP� LQIRUPDWLRQ� WHFKQRORJ\�
EXGJHWV��7KH� $FFRXQWLQJ�
5HYLHZ������������������

/DZ�� &�&�+�� 	� 1JDL�� (�:�7�� �������� (53�
V\VWHP� DGRSWLRQ�� DQ�
H[SORUDWRU\VWXG\� RI� WKH�
RUJDQL]DWLRQDO�IDFWRU�DQG�LPSDFW�RI�
(53� VXFFHVV�� ,QIRUPDWLRQ� DQG�
0DQDJHPHQW��9RO������������������

/LYDU\��-����������$Q�HPSLULFDO�WHVW�RI�WKH�
GHORQH� DQG� PFOHDQ� PRGHO� RI�
LQIRUPDWLRQ� V\VWHP� VXFFHVV��
'DWDEDVH� IRU� DGYDQFH� LQ�
,QIRUPDWLRQ�6\VWHP�9RO�����

/XVLRQR�� (��� )��� 	� 6XKDUPDQ�� 6�� ��������
$QDOLVLV� SHQHULPDDQ� DSOLNDVL�
6,6.(8'(6� GL� OLQJNXQJDQ�
SHPHULQWDK� GDHUDK� .DEXSDWHQ�
6DPEDV�� -XUQDO� $NXQWDQVL�� (NRQRPL�
GDQ�0DQDMHPHQ�%LVQLV�����������������

0DUGLDVPR�� �������� $NXQWDQVL� VHNWRU�
SXEOLN��<RJ\DNDUWD��3HQHUELW�$1',��

0LNDUVLK�� $��� :DUGDK�� 6��� 	� +LGD\DW�� 6��
�������� )DNWRU�IDNWRU� \DQJ�
PHPSHQJDUXKL� LPSOHPHQWDVL�
VLVWHP�LQIRUPDVL�DNXQWDQVL�EHUEDVLV�
NRPSXWHU� SDGD� .DQWRU� 3HOD\DQDQ�
3DMDN� 3UDWDPD� 0DWDUDP� 7LPXU��
-XUQDO� ,OPLDK� $NXQWDQVL� 'DQ�
.HXDQJDQ��������������

1HOVRQ�� 5��� 7RGG�� 3�� $�	�:L[RP�� %�� +��
��������$QWHFHGHQWV�RI�LQIRUPDWLRQ�
DQG� V\VWHP� TXDOLW\�� DQ� HPSLULFDO�
H[DPLQDWLRQ� ZLWKLQ� WKH� FRQWH[W� RI�
GDWD� ZDUHKRVLQJ�� -RXUQDO� RI�
0DQDJHPHQW� ,QIRUPDWLRQ� 6\VWHPV��
9RO������1R�����SS�����������

3HUDWXUDQ� 0HQWHUL� .HXDQJDQ� 5HSXEOLN�
,QGRQHVLD� 1RPRU�
����30.���������6LVWHP�$NXQWDQVL�

GDQ� 3HODSRUDQ� .HXDQJDQ�
3HPHULQWDK�3XVDW��-DNDUWD��

3HUDWXUDQ� 0HQWHUL� .HXDQJDQ� 5HSXEOLN�
,QGRQHVLD� 1RPRU�
����30.��������� 3HODNVDQDDQ�
3LORWLQJ� 6LVWHP� $SOLNDVL� .HXDQJDQ�
7LQJNDW�,QVWDQVL��6$.7,���-DNDUWD��

3HUDWXUDQ� 0HQWHUL� .HXDQJDQ� 5HSXEOLN�
,QGRQHVLD�1RPRU����30.��������
6LVWHP� $NXQWDQVL� GDQ� 3HODSRUDQ�
.HXDQJDQ� 3HPHULQWDK� 3XVDW�
-DNDUWD�

3HWWHU�� 6��� 	� )UXKOLQJ�� $�� ��������
(YDOXDWLQJ� WKH� VXFFHVV� RI� DQ�
HPHUJHQF\� UHVSRQVH� PHGLFDO�
LQIRUPDWLRQ� V\VWHP��,QWHUQDWLRQDO�
MRXUQDO� RI� PHGLFDO�
LQIRUPDWLFV������������������

3XUQRWR�� �������� 3HQJDUXK� NHSXDVDQ�
SHQJJXQD� VLVWHP� SHUEHQGDKDUDDQ�
GDQ� DQJJDUDQ� QHJDUD� �63$1��
WHUKDGDS� GDPSDN� LQGLYLGX� GDQ�
GDPSDN� RUJDQLVDVL�� 7HVLV��
8QLYHUVLWDV�,QGRQHVLD��'HSRN��

5ROGDQ�� -�� /��� 	� 0LOODQ�� $�� /�� ��������
$QDO\VLV�RI�WKH�LQIRUPDWLRQ�V\VWHP�
VXFFHVV� GLPHQVLRQV�
LQWHUGHSHQGHQFH��DQ�DGDSWDWLRQ�RI�
WKH� GHORQH� DQG� PFOHDQ� PRGHO� LQ�
WKH� VSDQLVK� (,6� ILHOG�� %,7� :RUOG�
������&RQIHUHQFH�3URFHHGLQJV��

6DOLVD��1���5���$HQL��,���1���	�&KDPLG��$���$��
�������� $QDOLVLV� IDNWRU�IDNWRU�
SHQHULPDDQ� SHQJJXQDDQ� VLVWHP�
NHXDQJDQ� GHVD�� 3HQGHNDWDQ� 7$0�
GDQ�73%��-XUQDO�(NRQRPL�GDQ�%LVQLV��
�������������

6DUPLODVDUL�� 0�� �������� )DNWRU�IDNWRU�
\DQJ� PHPSHQJDUXKL� VLNDS� GDQ�
NHSXDVDQ� SHQJJXQD� VLVWHP�
SHUEHQGDKDUDDQ� DQJJDUDQ�
QHJDUD��63$1���SHUVHSVL� OLFHQFHG�
XVHU��7HVLV��3URJUDP�3DVFDVDUMDQD�
8QLYHUVLWDV� *DMDK� 0DGD��
<RJ\DNDUWD��



���

6HGGRQ�� 3�%�� 	� .LHZ�� 0�<�� �������� $�
SDUWLDO� WHVW� DQG� GHYHORSPHQW� RI�
GHORQH�DQG�PFOHDQ·V�PRGHO�RI� LV�
VXFFHVV�� $XVWUDOLDQ� -RXUQDO� RI�
,QIRUPDWLRQ�6\VWHP��������������

6HNDUDQ�� 8�� 	� %RXJLH�� 5�� ��������
5HVHDUFK�PHWKRGV� IRU�EXVLQHVV��$�
VNLOO�EXLOGLQJ� DSSURDFK�� �WK�
(GLWLRQ��:LOH\���

7HR�� 7�� �������� 0RGHOOLQJ� WKH�
LQIOXHQFHV� RI� EHOLHIV� RQ� SUH�
VHUYLFH� WHDFKHUV·� DWWLWXGHV�
WRZDUGV�FRPSXWHU�XVH��(XURSHDQ�
-RXUQDO� RI� (GXFDWLRQDO� 5HVHDUFK��
������

7HR�� 7�6�+�� 	� :RQJ�� 3�.�� �������� $Q�
HPSLULFDO� VWXG\� RI� WKH�
SHUIRUPDQFH� LPSDFW� RI�
FRPSXWHUL]DWLRQ� LQ� WKH� UHWDLO�
LQGXVWU\��7KH�,QWHUQDWLRQDO�-RXUQDO�
RI� 0DQDJHPHQW� 6FLHQFH�� ��������
���������

7RUN]DGHK��*���	�'ROO��:��-����������7KH�
GHYHORSPHQW� RI� D� WRRO� IRU�
PHDVXULQJ� WKH� SHUFHLYHG� LPSDFW�
RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ�
ZRUN��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�
0DQDJHPHQW�6FLHQFH����
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