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3HUNHPEDQJDQ�VHNWRU�LQGXVWUL�GL�,QGRQHVLD�GDSDW�PHQLPEXONDQ�HIHN�QHJDWLI�

\DQJ� PHUXJLNDQ�� 6HPDNLQ� WLQJJL� SURGXNVL� \DQJ� WHUMDGL� SDGD� EHUEDJDL� LQGXVWUL�

WHUVHEXW� PHQJDNLEDWNDQ NRQVXPVL� HQHUJL� PHQMDGL� OHELK� EHVDU�� 'DUPDZDQ�� GNN�

�������PHQMHODVNDQ�EDKZD SHQLQJNDWDQ�NRQVXPVL� HQHUJL� GL� VHNWRU� LQGXVWUL� SDGD�

WDKXQ������PHQFDSDL�����MXWD�6%0�GHQJDQ�SHQJJXQDDQ�EDWXEDUD�VHEDQ\DN�����

GDQ� PHQLQJNDW� SDGD� WDKXQ� ����� KLQJJD� ����� 3HQJJXQDDQ� EDKDQ� EDNDU� \DQJ�

VHPDNLQ�PHQLQJNDW�EHUSRWHQVL�PHQJKDVLONDQ� OLPEDK��3HPEDNDUDQ EDWXEDUD�DNDQ�

PHQJKDVLONDQ�OLPEDK�FRDO�DVK�\DQJ�WHUGLUL�GDUL� DEX�OD\DQJ �IO\�DVK� GDQ�DEX�GDVDU

�ERWWRP� DVK� �:LMD\D� GNN��� ������� 3DGD� SHQHOLWLDQ� -XOKDUPLWR�� GNN� �������

PHQMHODVNDQ�EDKZD�OLPEDK�IO\�DVK WHUJRORQJ�GDODP�OLPEDK�%��NDUHQD�PHQJDQGXQJ�

EHUEDJDL�ORJDP�EHUDW�VHSHUWL�)H��0Q��=Q��&U�GDQ�&G�\DQJ�VDQJDW�EHUEDKD\D�EDJL�

OLQJNXQJDQ�MLND�WLGDN�GLODNXNDQ�SHQJRODKDQ�OHELK�ODQMXW��'DPSDN�QHJDWLI�WHUVHEXW�

KDUXV�GLDWDVL�GHQJDQ DGDQ\D�VXDWX�VROXVL�\DQJ�LQRYDWLI�VHKLQJJD GDSDW�PHQJXUDQJL�

SHUPDVDODKDQ�\DQJ� WHUMDGL�VHUWD�PDPSX�PHQGXNXQJ�RSWLPDOLVDVL�NLQHUMD� LQGXVWUL�

WDQSD�PHQJJDQJJX�NRQGLVL�OLQJNXQJDQ�\DQJ�DGD�

'L� ODLQ� VLVL�� SHUWXPEXKDQ� VHNWRU� NRQVWUXNVL GL� ,QGRQHVLD� PHQJDODPL�

SHQLQJNDWDQ�\DQJ�FXNXS�EHVDU��%HUGDVDUNDQ�GDWD�SHUWXPEXKDQ�\DQJ�GLSHUROHK�SDGD�

WDKXQ� ����� SHUWXPEXKDQ VHNWRU� NRQVWUXNVL PHQFDSDL� ������ �5DPGDQL�� �������

%HUGDVDUNDQ�GDWD�%DGDQ�3XVDW�6WDWLVWLN�1DVLRQDO��%36���SHUNHPEDQJDQ�NRQVWUXNVL

SDGD� WDKXQ������NH� WDKXQ������PHQJDODPL�SHQLQJNDWDQ�QLODL� \DQJ�FXNXS�EHVDU��

,QGHNV� QLODL� NRQVWUXNVL SDGD� WULZXODQ� ,,� GL� WDKXQ������ VHEHVDU� ������� GDQ� SDGD�

WDKXQ� �����PHQFDSDL� DQJND� �������� $GDQ\D� NHQDLNDQ� QLODL� NRQVWUXNVL WHUVHEXW�

GDSDW� PHPSHQJDUXKL� WLQJNDW� NHEXWXKDQ� EDKDQ�EDKDQ� DWDX� PDWHULDO� SHQ\XVXQ�

NRQVWUXNVL�� VHKLQJJD� ODMX� NHQDLNDQ� QLODL� NRQVWUXNVL WHUVHEXW� PHQMDGL� VXDWX�

WDQWDQJDQ�EDJL� LQGXVWUL� XQWXN�PHQ\HGLDNDQ EDKDQ�DWDX�PDWHULDO� \DQJ�VHVXDL�GDQ�

RSWLPDO�XQWXN�GLJXQDNDQ�SDGD�NRQGLVL�\DQJ�DGD�
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3HUNHPEDQJDQ�NRQVWUXNVL�UDPDK�OLQJNXQJDQ��JUHHQ�EXLOGLQJ� VDDW�LQL�MXJD�

PHQMDGL�VXDWX�NRQVHS�NRQVWUXNVL \DQJ�GDSDW�PHPEHULNDQ�VROXVL�GDODP�SHQ\HGLDQ�

EHUEDJDL� EDKDQ� DWDX� PDWHULDO� \DQJ� HILVLHQ� XQWXN� NHEXWXKDQ� NRQVWUXNVL�� *UHHQ�

EXLOGLQJ PHUXSDNDQ� NRQVHS� SHPEDQJXQDQ� \DQJ� PHQJJXQDNDQ� PRGHO� DUVLWHNWXU�

KLMDX�GDQ�UDPDK�OLQJNXQJDQ��6XGDUZDQL���������6HODLQ�LWX��GLNXWLS�GDUL�(QJLQHHU

:HHNO\ ������NRQVHS�WHUVHEXW�PHQJDFX�SDGD�SHQJJXQDDQ�VXPEHU�GD\D�DODP�VHFDUD�

KHPDW�GDQ�HILVLHQ�GHQJDQ�PHQJXNXU�GDPSDN�\DQJ�GDSDW� WHUMDGL�SDGD�OLQJNXQJDQ�

HNVWHUQDO� GDQ� LQWHUQDO� SDGD� EDQJXQDQ�� 6LVWHP� JUHHQ� EXLOGLQJ \DQJ�PHQHNDQNDQ

SDGD�HILVLHQVL�SHQJJXQDDQ�DLU��HQHUJL�GDQ�PDWHULDO�EDQJXQDQ� MXJD�GDSDW�PHQMDGL�

VXDWX�NRQVHS� \DQJ�EDLN�GDODP�PHQJDWDVL�SHUWXPEXKDQ�NRQVWUXNVL QDVLRQDO�\DQJ�

VDDW�LQL�WHUMDGL� %HUGDVDUNDQ�NRQVHS�JUHHQ�EXLOGLQJ��GDODP�SHQHOLWLDQ�LQL�PHQFRED�

PHQHUDSNDQ� HILVLHQVL� SHQJJXQDDQ�PDWHULDO� DOWHUQDWLI� VHEDJDL� XSD\D� GLYHUVLILNDVL�

SHQJJXQDDQ�EDKDQ�NRQVWUXNVL GDQ�SURVHV�SHPEXDWDQ�EDKDQ�NRQWUXNVL� \DQJ� OHELK�

UDPDK�OLQJNXQJDQ�NKXVXVQ\D�GDUL�OLPEDK�IO\�DVK��

)O\�DVK�VHEDJDL�KDVLO�SHPEDNDUDQ�EDWXEDUD GDSDW�GLKDVLONDQ GDUL�EHUEDJDL�

VHNWRU�LQGXVWUL VHSHUWL�SXSXN��VHPHQ��SXOS�GDQ�SHQJRODKDQ�ORJDP �'DUPDZDQ�GNN���

�������/LPEDK�WHUVHEXW EHUSRWHQVL�XQWXN�GLMDGLNDQ�VHEDJDL�EDKDQ�NRQVWUXNVL NDUHQD�

PHPLOLNL�NDUDNWHULVWLN�VHEDJDL�PDWHULDO�SR]]RODQ��'DYLGRYLWV�������� +XGD��������

GDODP�%KDNWL��GNN� ������� PHQMHODVNDQ�EDKZD�OLPEDK IO\�DVKPHPLOLNL�NDQGXQJDQ�

NDSXU�GDQ�VLOLND�\DQJ�GDSDW�PHQJKDVLONDQ�PDWHULDO GHQJDQ�NHPDSXDQ�PHQJLNDW�VDDW�

WHUMDGL�UHDNVL�NLPLD�DQWDUD�RNVLGD�VLOLND�GHQJDQ�NDOVLXP�KLGURNVLGD��)O\�DVK VHQGLUL�

WHUGLUL� GDUL� XQVXU� XWDPD� \DNQL� ������� $O�2��� ������� 6L2� GDQ� ������ &D2��

.DQGXQJDQ XWDPD�SDGD�IO\�DVK WHUVHEXW WHODK�PHPHQXKL�NULWHULD�EDKDQ�\DQJ�EHUVLIDW�

VHPHQ�SR]]RODQ� �.RVDGD�� ������ $SOLNDVL� PDWHULDO� SR]]RODQ� VHQGLUL� WHODK�

GLJXQDNDQ� GDODP� SHPEXDWDQ� EHWRQ� ULQJDQ� JHRSROLPHU�� *HRSROLPHU� PHUXSDNDQ�

EHWRQ� VLQWHWLN EHUXSD� SROLPHU� DQRUJDQLN� UDPDK� OLQJNXQJDQ� \DQJ� GLKDVLONDQ� GDUL��

SURVHV�JHRSROLPHULDVL�NRPSRQHQ DOXPLQRVLOLNDW���.XVXPDVWXWL�GDQ�:LGLDUWL���������

3HQHUDSDQ�JHRSROLPHU�VHEDJDL�EHWRQ�ULQJDQ DNDQ�PHQJKDVLONDQ GHQVLWDV�\DQJ�OHELK�

UHQGDK��+DO� WHUVHEXW VDQJDW�EHUPDQIDDW�GDODP�PHQJXUDQJL�EHEDQ�VWUXNWXUDO�SDGD�

EDQJXQDQ�VHODLQ�VHEDJDL�LVXODWRU�WHUPDO�GDQ�EXQ\L��0DVL�GNN����������6LIDW�ULQJDQ�

WHUVHEXW� GDSDW� PHQJKDVLONDQ� HOHPHQ� VWUXNWXU� \DQJ� \DQJ� OHELK� SURSRUVLRQDO� GDQ�

DPDQ� SDGD� GDHUDK� UDZDQ� JHPSD �7LWR� GNN��� ������ $GDQ\D� VLIDW� SR]]RODQ� GDQ�
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NDQGXQJDQ�XQVXU�DOXPLQRVLOLNDW \DQJ�GLPLOLNL�IO\�DVK WHUVHEXW MXJD�PHQMDGL�VXDWX�

SRWHQVL� XQWXN GLMDGLNDQ�VHEDJDL�EDKDQ�SHPEXDWDQ�JHRSROLPHU�� NKXVXVQ\D�GDODP�

DSOLNDVL�EHWRQ�ULQJDQ��3RWHQVL GDUL�SHPDQIDDWDQ�OLPEDK�NKXVXVQ\D SDGD IO\�DVK MXJD�

GDSDW� PHQMDGL� VROXVL XQWXN� PHPHQXKL� NHEXWXKDQ� EDKDQ� NRQWUXNVL UDPDK�

OLQJNXQJDQ VHUWD�PHQJDWDVL�SHUPDVDODKDQ�OLPEDK�\DQJ�DGD�

6DODK�VDWX�PHWRGH�GDODP�SHPEXDWDQ�EHWRQ�ULQJDQ WHUVHEXW�DGDODK�GHQJDQ�

PHQJJXQDNDQ�PHWRGH�$HUDWHG�&RQFUHWH �$&� PHODOXL� VLVWHP�SHQDPEDKDQ� IRDP�

DJHQW DWDX�ELVD�GLVHEXW�VHEDJDL�&HOXODU�/LJKWZHLJKW�&RQFUHWH �&/&� �1DUD\DQ�GDQ�

5DPDPXUWK\�� ������� 8PXPQ\D�� EHWRQ� JHRSROLPHU� WHUEXDW� GDUL� OLPEDK� IO\� DVK�

VHEDJDL�VXPEHU�DOXPLQD�VLOLNDW��1D2+�GDQ�1D6L2� VHEDJDL�DNWLYDWRU��VHUWD�GHQJDQ�

WDPEDKDQ� DJUHJDW� �3DPEXGL�� ������� 3HPEXDWDQ� EHWRQ� ULQJDQ \DQJ� GLODNXNDQ�

GHQJDQ�VLVWHP�&/& VHQGLUL�PHPLOLNL�NHXQJJXODQ�GDODP�SHPEHQWXNDQ�JHOHPEXQJ�

XGDUD�SDGD�EHWRQ�\DQJ�OHELK�VHUDJDP�GDQ�VWDELO��3HQJJXQDDQ�IRDP�WHUVHEXW PHQMDGL�

VDODK� VDWX� PHWRGH� DOWHUQDWLI� GDODP� PHPEXDW� EHWRQ� GHQVLWDV� ULQJDQ� \DQJ� OHELK�

VHGHUKDQD�GDQ�PXGDK��0HODWL���������0HWRGH�&/&�GDODP�PHPEHQWXN�EHWRQ�ULQJDQ�

MXJD� PHPLOLNL� SHQJDUXK� SRVLWLI� WHUKDGDS� NDUDNWHULVWLN EHWRQ� JHRSROLPHU��

3HQJHUDVDQ� SDGD� JHRSROLPHU� FHQGHUXQJ� VDQJDW� FHSDW� GLEDQGLQJ� EHWRQ� SDGD�

XPXPQ\D� VHKLQJJD� GDODP� PHPEHQWXN� SRUL�SRUL� PHODOXL� IRDP� DJHQW PHQMDGL�

PHWRGH \DQJ�WHSDW�XQWXN�GLODNXNDQ�

3HQJJXQDDQ�OLPEDK�IO\�DVK VHEDJDL�EHWRQ�ULQJDQ�JHRSROLPHU�PHQJJXQDNDQ�

IRDP� DJHQW� WHUVHEXW� GLKDUDSNDQ� GDSDW�PHQMDGL� VROXVL� GDODP�PHQJXUDQJL MXPODK�

OLPEDK \DQJ� DGD� VHUWD� GDSDW� GLMDGLNDQ� SURGXN� \DQJ� OHELK� UDPDK� OLQJNXQJDQ�

NKXVXVQ\D�SDGD�EHWRQ�ULQJDQ��'HQJDQ�GHPLNLDQ��PHODOXL�SHUPDVDODKDQ�OLPEDK�SDGD�

LQGXVWUL�VHUWD�DGDQ\D SHQLQJNDWDQ NHEXWXKDQ�EDKDQ�NRQVWUXNVL SDGD�EHUEDJDL�MHQLV�

SHPEDQJXQDQ�PHQMDGL� VXDWX� ODQGDVDQ� XQWXN� GLODNVDQDNDQ� SHQHOLWLDQ� \DQJ� OHELK�

ODQMXW�JXQD�PHQJDWDVL�SHUPDVDODKDQ�\DQJ�DGD��2SWLPDVL�EHWRQ�ULQJDQ�JHRSROLPHU�

GLGDSDWNDQ� PHODOXL� SHUDQFDQJDQ� HNVSHULPHQ� 7DJXFKL�� 0HWRGH� 7DJXFKL� VHQGLUL�

PHUXSDNDQ� VXDWX� PHWRGH� \DQJ� GLODNXNDQ� GDODP� WLJD� WDKDSDQ� SHUDQFDQJDQ�

WHULQWHJUDVL�� \DNQL� SHUDQFDQJDQ� VLVWHP�� SHUDQFDQJDQ� SDUDPHWHU� GDQ� SHUDQFDQJDQ�

WROHUDQVL��:XU\DQGDUL�GNN����������7DJXFKL�PHUXSDNDQ�PHWRGH�\DQJ�VDQJDW�HIHNWLI�

GDODP�PHQLQJNDWNDQ�NXDOLWDV�GDQ�PHQJXUDQJL�ELD\D PHODOXL�UHND\DVD�NXDOLWDV�\DQJ�

GLODNXNDQ� �=D\HQGUD� GNN��� ������ +DO� WHUVHEXW� GLSHQJDUXKL� ROHK� PDWULNV�
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2UWKRJRQDO� $UUD\ �2$�� \DQJ� GDSDW� GLJXQDNDQ� SDGD� PHWRGH� WDJXFKL�� 0HODOXL�

PDWULNV� WHUVHEXW� GDSDW� GLWHQWXNDQ MXPODK� HNVSHULPHQ� PLQLPXP� \DQJ GDSDW�

PHPEHULNDQ�LQIRUPDVL�VHEDQ\DN�PXQJNLQ�WHUKDGDS�IDNWRU�\DQJ�EHUSHQJDUXK�SDGD�

SHQJXMLDQ� �3DPEXGL���������3HQHOLWLDQ GLODNXNDQ�GHQJDQ�PHODNXNDQ�XML�GHQVLWDV�

GDQ�XML�NXDW�WHNDQ�EHWRQ�ULQJDQ GDUL�YDULDVL���IDNWRU�\DNQL�SHUEDQGLQJDQ��UDVLR��EHUDW�

SDVLU�WHUKDGDS�SDVWD�JHRSROLPHU��SHUEDQGLQJDQ��UDVLR� YROXPH�DQWDUD�IRDP�WHUKDGDS�

FDPSXUDQ� SDVLU� GDQ� SDVWD� JHRSROLPHU�� VHUWD� IDNWRU� WHPSHUDWXU� FXULQJ GHQJDQ�

PDVLQJ�PDVLQJ�IDNWRU�PHPLOLNL���OHYHO�SHQJXMLDQ��+DVLO�XML�GHQVLWDV�DNDQ�GLJXQDNDQ�

VHEDJDL�DFXDQ�XQWXN�SHQHQWXDQ�NDWHJRUL�EHWRQ�ULQJDQ�\DQJ�GLKDVLONDQ�GDQ�KDVLO�XML�

NXDW� WHNDQ� DNDQ� GLJXQDNDQ� VHEDJDL� GDWD� DQDOLVD� SHQJXMLDQ�� 3DGD SHQHOLWLDQ� LQL�

7DJXFKL�GLJXQDNDQ�XQWXN�PHQGDSDWNDQ�QLODL�RSWLPXP�GDUL�IDNWRU�IDNWRU�SHQJXMLDQ

GDODP�PHQJKDVLONDQ�QLODL�NXDW�WHNDQ�\DQJ�PDNVLPXP�SDGD�SHUFREDDQ�SHPEXDWDQ�

EHWRQ�ULQJDQ�JHRSROLPHU PHODOXL�SHQHOLWLDQ�\DQJ�GLODNXNDQ�

���� 5XPXVDQ�0DVDODK

x )DNWRU� DSD VDMD� \DQJ� EHUSHQJDUXK� WHUKDGDS� NXDW� WHNDQ EHWRQ� ULQJDQ�

JHRSROLPHU KDVLO�VLQWHVLV"

x %DJDLPDQD NRPSRVLVL \DQJ�RSWLPDO GDODP�PHQJKDVLONDQ�QLODL�NXDW� WHNDQ�

PDNVLPXP�SDGD�SHQHOLWLDQ�EHWRQ�ULQJDQ�JHRSROLPHU�\DQJ�GLODNXNDQ"

���� 7XMXDQ

x 8QWXN�PHQJHWDKXL� SHQJDUXK� GDUL� IDNWRU�IDNWRU� \DQJ� GLXML WHUKDGDS�PXWX

EHWRQ�ULQJDQ�JHRSROLPHU PHODOXL�QLODL�NXDW�WHNDQ�EHQGD�XML�

x 0HQHQWXNDQ� NRPSRVLVL� \DQJ RSWLPDO XQWXN PHQJKDVLONDQ� NXDW� WHNDQ�

PDNVLPXP�GDODP�SHQHOLWLDQ�EHWRQ�ULQJDQ�JHRSROLPHU�

���� %DWDVDQ�0DVDODK

x 3HQJXMLDQ�\DQJ�GLODNXNDQ�DGDODK XML�NXDW�WHNDQ�GDQ�XML�GHQVLWDV�SDGD�EHWRQ�

ULQJDQ� 6HGDQJNDQ�XQWXN�KDVLO�SHQJXMLDQ�\DQJ�GJXQDNDQ�SDGD�WDKDS�DQDOLVD�

GDWD�KDQ\D�SDGD�XML�NXDW�WHNDQ�SDGD�EHWRQ�
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x 6HODLQ�LWX��)DNWRU�SHQJXMLDQ�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�DGD�WLJD��\DNQL�

IDNWRU�SHUEDQGLQJDQ�SDVLU�GHQJDQ�SDVWD�JHRSROLPHU��NDGDU�IRDP�GDQ�IDNWRU�

WHPSHUDWXU�SDGD�FXULQJ�

���� 0DQIDDW

x 0DPSX�PHQJKDVLONDQ�SURGXN JUHHQ�EXLOGLQJ PHODOXL�SHPDQIDDWDQ�OLPEDK�

IO\�DVK� \DQJ�GLMDGLNDQ�VHEDJDL�EHWRQ�ULQJDQ�JHRSROLPHU�

x 0DPSX PHQJXUDQJL� OLPEDK� IO\� DVK� \DQJ� DGD GL OLQJNXQJDQ GDUL� KDVLO�

VDPSLQJ�LQGXVWUL�

x 0HQJKDVLONDQ� SHQHOLWLDQ� \DQJ� GDSDW� GLMDGLNDQ� UHIHUHQVL� GDODP�

SHQJHPEDQJDQ DWDXSXQ SHQHOLWLDQ� VHODQMXWQ\D� WHUNDLW� GHQJDQ SURGXN�

EDQJXQDQ�VHSHUWL�SDGD�EHWRQ�ULQJDQ JHRSROLPHU�

���� $VXPVL

x (PSDW�UHSOLNDVL�SDGD�SHQJXMLDQ�GLDQJJDS VXGDK�PHPHQXKL�NHFXNXSDQ�GDWD�

XQWXN�VHWLDS UXQ DWDX�YDULDVL�SHQJXMLDQ�

x 3DGD�IDNWRU�WHPSHUDWXU�FXULQJ SHQJXMLDQ��VXKX�SHQJXNXUDQ�\DQJ�GLJXQDNDQ�

SDGD�VHWLDS�OHYHO�GLDQJJDS�VWDELO�GDQ�WLGDN�GLSHQJDUXKL�IDNWRU�OLQJNXQJDQ�


