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Abstrak 

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQFDUL� VROXVL� DWDV� SHUPDVDODKDQ� NHWHUODPEDWDQ�

SHQJRODKDQ� LQIRUPDVL� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� GDQ� EHEDQ� NHUMD� NHSDOD� GLYLVL� XGDUD�

GRPHVWLN� \DQJ� OHELK� EHUDW� ROHK� NDUHQD� SHUEHGDDQ� VWUXNWXU� RUJDQLDVDVL� SDGD� 37�� ;�� 37�� ;�

PHUXSDNDQ� SHUXVDKDDQ� HNVSHGLVL� \DQJ� PHODNXNDQ� SHQJLULPDQ� PHODOXL� WLJD� GLYLVL�� \DLWX� GDUDW��

XGDUD� GRPHVWLN�� GDQ� XGDUD� LQWQHUQDVLRQDO�� 6HODPD� LQL�� 37�� ;� WHODK� PHODNXNDQ� SHUEDLNDQ� XQWXN�

PHQ\HOHVDLNDQ�NHGXD�SHUPDVDODKDQ�WHUVHEXW��QDPXQ�XSD\D�WHUVHEXW�EHOXP�EHUKDVLO��8QWXN�PHQFDUL�

VROXVL� SHQ\HOHVDLDQ� SHUXVDKDDQ� WHUVHEXW�� KDUXV� GLODNXNDQ� DQDOLVLV� GDQ� SHPDKDPDQ� DWDV�

SHUPDVDODKDQ�\DQJ�WHUMDGL��VHKLQJJD�GLGDSDWNDQ�VROXVL�SHQ\HOHVDLDQ�PDVDODK�\DQJ�WHSDW��3HQHOLWLDQ�

LQL� PHQJJXQDNDQ� SHQGHNDWDQ� NXDOLWDWLI� GDQ� PHUXSDNDQ� ULVHW� WHUDSDQ� \DQJ� EHUWXMXDQ� XQWXN�

PHPEHULNDQ�VROXVL�NHSDGD�37��;�PHQJHQDL�SHUEDLNDQ�VLVWHP� LQIRUPDVL�PDQDMHPHQ�GDQ�VWUXNWXU�

RUJDQLVDVL�\DQJ�WHSDW��JXQD�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�WHUMDGL��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�

GDWD�SULPHU�EHUXSD�DOXU�NHUMD��DOLUDQ�LQIRUPDVL��SHQ\HEDE�SHUPDVDODKDQ��GDQ�NRQGLVL�LQWHUQDO�GDQ�

HNVWHUQDO� SHUXVDKDDQ�� VHUWD� GDWD� VHNXQGHU� EHUXSD� VWUXNWXU� RUJDQLVDVL� SHUXVDKDDQ� GDQ� MRE�

GHVFULSWLRQ�� 'DUL� KDVLO� DQDOLVLV�� GLGDSDWNDQ� WLJD� VROXVL� \DQJ� GDSDW� GLODNXNDQ� ROHK� 37�� ;�� \DLWX�

PHQDPEDK� VXSHUYLVRU� XQWXN� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN�� PHQDPEDK� EDJLDQ� NUHGLW� GDQ�

ERUGHUHO� LQYRLFH� GL� NDQWRU� EDQGDUD�� GDQ�PHQJLQSXWNDQ� GDWD� /3+� EHUGDVDUNDQ� SHPLODKDQ� VHFDUD�

NUHGLW�DWDX�NRQWDQ��

�

.DWD�.XQFL���VLVWHP�LQIRUPDVL�PDQDMHPHQ��VWUXNWXU�RUJDQLVDVL��

�

Abstract 

7KLV�VWXG\�DLPHG�WR�ILQG�VROXWLRQV�RI�GRPHVWLF�DLU�DGPLQLVWUDWLRQ�LQIRUPDWLRQ�SURFHV�ODWHQHVV�

DQG�GRPHVWLF�DLU�GLYLVLRQ�FKLHI�H[HVVLYH�ZRUNORDG�EHFDXVH�RI�LWV�GLIIHUHQFH�RQ�WKH�RUJDQL]DWLRQDO�

VWUXFWXUH�RI�37��;��37��;�LV�D�IUHLJKW�IRUZDUGLQJ�FRPSDQ\�WKURXJK�WKUHH�GLYLVLRQV��WKRVH�DUH�ODQG��

GRPHVWLF�DLU��DQG�LQWHUQDWLRQDO�DLU��37��;�KDV�GRQH�LPSURYHPHQW�HIIRUWV��EXW�VWLOO�QRW�VXFFHVVIXO�IRU�

VROYLQJ� WKH�SUREOHPV��7R� ILQG� WKH� VROYLQJ�VROXWLRQV��DQDO\VLV�DQG�XQGHUVWDQGLQJ�RI� WKH�SUREOHPV�

PXVW�EH�GRQH��VR�WKDW�WKH�VROYLQJ�VROXWLRQV�IRXQG�ZRXOG�EH�RSWLPDO��7KLV�VWXG\�XVHG�TXDQWLWDWLYH�

DSSURDFK�DQG�FDWHJRUL]HG�DV�DQ�DSSOLHG�UHVHDUFK�DV�LW�DLPV�WR�VROYH�WKH�SUREOHPV�WKDW�RFFXU�LQ�WKH�

FRPSDQ\�� 7KLV� VWXG\� XVHG� SULPDU\� GDWD� VXFK� ZRUNIORZ�� LQIRUPDWLRQ� IORZFKDUW�� FDXVH� RI� WKH�

SUREOHPV�� DQG� FRPSDQ\¶V� LQWHUQDO� DQG� H[WHUQDO� FRQGLWLRQ�� DOVR� VHFRQGDU\� GDWD� VXFK�

RUJDQL]DWLRQDO� VWUXFWXUH� DQG� LWV� MRE� GHVFULSWLRQ�� )URP� WKH� DQDO\VLV� RI� UHVXOW�� WKHUH� DUH� WKUHH�

VROXWLRQV�WKDW�FRXOG�EH�GRQH��WKRVH�DUH�DGG�VXSHUYLVRU�IRU�GRPHVWLF�DLU�DGPLQLVWUDWLRQ��DGG�FUHGLW�

DQG�ERUGHUHO�LQYRLFH�RQ�WKH�DLUSRUW�RIILFH��DQG�LQSXW�/3+�GDWD�EDVHG�RQ�WKH�SD\PHQW�V\VWHP��

 

.H\ZRUGV��PDQDJHPHQW�LQIRUPDWLRQ�V\VWHP��RUJDQL]DWLRQDO�VWUXFWXUH��

 

1. PENDAHULUAN 

3DGD� VDDW� LQL�� GLPDQD� NHPDMXDQ� WHNQRORJL� LQIRUPDVL� WHUXV� PHQLQJNDW��

SHUXVDKDDQ�SHUXVDKDDQ� GLWXQWXW� XQWXN� PHPSHUEDLNL� VLVWHP� LQIRUPDVL�

PDQDMHPHQQ\D�� 3HUEDLNDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ� LWX� GLWXMXNDQ� DJDU�

SHUXVDKDDQ� GDSDW� PHPSURVHV� LQIRUPDVL� GDODP� SHUXVDKDDQ� VHFDUD� VLVWHPDWLV��

WHUDWXU�� UDSL�� HIHNWLI� GDQ� HILVLHQ�� 'HQJDQ� NRQGLVL� WHUVHUEXW�� SHUXVDKDDQ� DNDQ�
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VHPDNLQ� PXGDK� GDODP� PHODNXNDQ� SHNHUMDDQ�SHNHUMDDQ� GDQ� VHPDNLQ� PXGDK�

PHQFDSDL�WXMXDQ�SHUXVDKDDQ�LWX�VHQGLUL��

6LVWHP� LQIRUPDVL� WLGDN� KDQ\D� PHUXSDNDQ� VHUDQJNDLDQ� JDJDVDQ� NRQVHS��

PHODLQNDQ�MXJD�PHUXSDNDQ�VLVWHP�RSHUDVLRQDO�\DQJ�PHODNVDQDNDQ�EHUEDJDL�IXQJVL�

XQWXN� PHQJKDVLONDQ� NHOXDUDQ� \DQJ� EHUJXQD� EDJL� SHODNVDQD� RSHUDVL� GDQ�

PDQDMHPHQ� RUJDQLVDVL� \DQJ� EHUVDQJNXWDQ�� 6LVWHP� LQIRUPDVL� PDQDMHPHQ�

PHPEHULNDQ� LQIRUPDVL� \DQJ� GLSHUOXNDQ� PHQJHQDL� DORNDVL� \DQJ� HIHNWLI� GDUL�

VXPEHU�VXPEHU�\DQJ�SURGXNWLI�XQWXN�PHQFDUL�WXMXDQ�VXDWX�SHUXVDKDDQ��

3URVHV� SHQHULPDDQ� RUGHU� SHUWDPD� NDOL� XQWXN� SHQJLULPDQ� EDUDQJ� PHODOXL�

GLYLVL�XGDUD�GRPHVWLN�DGDODK�GDWDQJQ\D�EDUDQJ�NH�NDQWRU�DGPLQLVWUDVL�EDQGDUD�GDQ�

GLODQMXWNDQ� GHQJDQ� PHQFDUL� NHEXWXKDQ� LQIRUPDVL� EDUDQJ� �MHQLV� EDUDQJ�� QDPD�

EDUDQJ�� GLWLPEDQJ� GDQ� GLKLWXQJ� MXPODK� FROL�� ROHK� SLKDN� RSHUDVLRQDO�� 'DUL� KDVLO�

LQIRUPDVL�\DQJ�GLGDSDW��EDJLDQ�ERUGHUHO�VXUDW�PXDWDQ�XGDUD��608��PHQHUELWNDQ�

608�GDQ�LQYRLFH��608�PHUXSDNDQ�VXUDW�EHULVL�QRPRU�EXNWL�SHQJDPELODQ�EDUDQJ�

\DQJ� GLFHWDN� NHSDGD� LQYRLFH� GDQ� LQIRUPDVL� EDUDQJ� \DQJ� GLEXWXKNDQ� ROHK� SLKDN�

DLUOLQHV�XQWXN�PHQJKLWXQJ�QLODL�VHWRUDQ�GDUL�SHUXVDKDDQ�NHSDGD�DLUOLQHV� WHUWHQWX��

6HGDQJNDQ� LQYRLFH� DGDODK� WDQGD� WHULPD� \DQJ� EHULVL� LQIRUPDVL� LVL�� EHUDW�� MXPODK�

EDUDQJ��GDQ�QRPLQDO� \DQJ�KDUXV�GLED\DU�ROHK� VKLSSHU��6KLSSHU�KDUXV�PHODNXNDQ�

SHPED\DUDQ� NHSDGD� NDVLU� EDQGDUD� VHVXDL� GHQJDQ� NHELMDNDQ� GDQ� NHSXWXVDQ�

SHUXVDKDDQ� DWDV� PDVLQJ�PDVLQJ� VKLSSHU�� .HPXGLDQ� EDJLDQ� RSHUDVLRQDO�

PHQJXPSXONDQ� GDQ� PHPLODK� EDUDQJ� WHUVHEXW� VHVXDL� GHQJDQ� UXWH� WXMXDQ��

0HQMHODQJ� MDP� NHEHUDQJNDWDQ� DLUOLQH� WHUWHQWX�� EDJLDQ� RSHUDVLRQDO� PHODNXNDQ�

SHQJLULPDQ� �ERRNLQJ�VSDFH��NHSDGD�PDVLQJ�PDVLQJ�DLUOLQH� VHVXDL�GHQJDQ� WXMXDQ�

SHQJLULPDQ� GDQ� PHPSHUROHK� VDODK� VDWX� UDQJNDS� 608�� .HPXGLDQ�� EHUNDV� LQL�

GLVHUDKNDQ�NHSDGD�EDJLDQ�ODSRUDQ�SHQMXDODQ�KDULDQ��/3+��XQWXN�GLSURVHV�PHQMDGL�

UHNDSLWXODVL� SHQMXDODQ� KDULDQ� VHEHOXP� NHPXGLDQ� GLVHUDKNDQ� NH� EDJLDQ�

DGPLQLVWUDVL�SXVDW�EHVHUWD�WDQGD�WHULPD�EDUDQJ�GDQ�KDVLO�SHQMXDODQ��3HQJLULPDQ�LQL�

GLODNXNDQ� VHWLDS� KDUL� SDGD� SXNXO� ������ SDGD� NDQWRU� DGPLQLVWUDVL� SXVDW� XQWXN�

NHPXGLDQ� GLNHUMDNDQ� NHHVRNDQ� KDULQ\D� ROHK� NDU\DZDQ� DGPLQLVWUDVL� SXVDW� \DQJ�

WHUNDLW�GHQJDQ�NHJLDWDQ�DGPLQLVWUDWLI�GLYLVL�XGDUD�GRPHVWLN��.DQWRU�EDQGDUD�EXND�

���MDP�GDODP�VDWX�PLQJJX�SHQXK�XQWXN�PHQFDNXSL�VHPXD�SHQJLULPDQ�SDGD�VHPXD�

SHQHUEDQJDQ� \DQJ� DGD� GL� EDQGDUD��'DWD� \DQJ�GLNLULPNDQ�NH� NDQWRU� DGPLQLVWUDVL�
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SXVDW�DGDODK�RUGHU�\DQJ�PDVXN�NH�NDQWRU�EDQGDUD�GL�DWDV�SXNXO�������KDUL�NHPDULQ�

KLQJJD� SXNXO� ������ KDUL� LQL�� 'DWD� \DQJ� GLWHULPD� SDGD� KDUL� LQL� DNDQ� GLSURVHV�

VHNDOLJXV� GLFRFRNNDQ� NHHVRNDQ� KDULQ\D� ROHK� NDU\DZDQ� EDJLDQ� DGPLQLVWUDVL� GL�

NDQWRU� SXVDW��'HQJDQ� GHPLNLDQ�� SHQJHWDKXDQ� SHUXVDKDDQ� DNDQ� GDWD� DGPLQLVWUDVL�

WHUVHEXW�VXGDK�WHUODPEDW�PLQLPDO�VHKDUL�VHWHODK�GDWD�GLWHULPD�GL�NDQWRU�SXVDW��

%DJLDQ� DGPLQLVWUDVL� XQWXN� GLYLVL� XGDUD� GRPHVWLN� \DLWX� ERUGHUHO� 608��

NDVLU�� GDQ� /3+�PHQJDODPL� SHUEHGDDQ� SRVLVL� SDGD� VWUXNWXU� RUJDQLVDVL� GLEDQGLQJ�

DGPLQLVWUDVL� GLYLVL� ODLQQ\D�� \DLWX�GLEDZDK�NHSDOD� GLYLVLQ\D� VHQGLUL� �GDSDW�GLOLKDW�

SDGD� *DPEDU� ����� \DQJ� GLNDUHQDNDQ� SHUEHGDDQ� ORNDVL� \DQJ� PHQJKDUXVNDQ�

ERUGHUHO�608��NDVLU�� GDQ�/3+�GLYLVL� XGDUD�GRPHVWLN�EHUDGD�GL� EDQGDUD��.HWLJD�

EDJLDQ� LQL� GLEXWXKNDQ� GL� EDQGDUD� NDUHQD� SURVHV� RSHUDVLRQDO� \DQJ� PHOLSXWL�

SHQHULPDDQ�RUGHU�GDQ�SHQJLULPDQ�EDUDQJ�NH�DLUOLQHV�EHUVLIDW� ODQJVXQJ�SDGD�KDUL�

\DQJ� VDPD� VDDW� EDUDQJ� GLWHULPD� GL� DGPLQLVWUDVL� EDQGDUD�� 8QWXN� PHPSHUPXGDK�

NLQHUMD�DGPLQLVWUDVL�EDQGDUD�\DQJ� WLGDN�EHUDGD�GL�DGPLQLVWUDVL�SXVDW��SHUXVDKDDQ�

PHPXWXVNDQ� PHPEHULNDQ� WDQJJXQJ� MDZDE� EDJLDQ� DGPLQLVWUDVL� GLYLVL� XGDUD�

GRPHVWLN�NHSDGD�NHSDOD� GLYLVLQ\D��'HQJDQ�GHPLNLDQ�� WXJDV�GDQ� WDQJJXQJ� MDZDE�

NHSDOD�GLYLVL�XGDUD�GRPHVWLN�PHQMDGL�OHELK�EHUDW�GDUL�\DQJ�VHKDUXVQ\D�GLODNXNDQ��

%HUGDVDUNDQ�ODWDU�EHODNDQJ�PDVDODK�\DQJ�VXGDK�GLMDEDUNDQ��PDVDODK�\DQJ�

GLDODPL� ROHK� 37�� ;� DGDODK� NHWHUODPEDWDQ� SHQJHWDKXDQ� LQIRUPDVL� DGPLQLVWUDVL�

GLYLVL� XGDUD� GRPHVWLN�� 'DWD� WHUVHEXW� GLSHUROHK� GDUL� KDVLO� UHNDSLWXODVL� ODSRUDQ�

SHQMXDODQ�KDULDQ� �/3+��\DQJ�GLWHULPD�SDGD�KDUL� VHEHOXPQ\D��'HQJDQ�GHPLNLDQ��

XDQJ�KDVLO�SHQMXDODQ�\DQJ�GLWHULPD�EHOXP�GDSDW�GLSHUWDQJJXQJMDZDENDQ�SDGD�VDDW�

XDQJ� WHUVHEXW�PDVXN�NH�NDVLU��6HGDQJNDQ��SHUXVDKDDQ�PHPEXWXKNDQ�DOLUDQ�XDQJ�

FDVK�\DQJ�FHSDW�XQWXN�SHUSXWDUDQ�SHPED\DUDQ�ELD\D�ELD\D�\DQJ�WLPEXO�DNLEDW�GDUL�

RSHUDVLRQDO�SHUXVDKDDQ��

6HODLQ� LWX�� SHUXVDKDDQ� PHPLOLNL� SHUEHGDDQ� VWUXNWXU� RUJDQLVDVL� XQWXN�

EDJLDQ� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� \DLWX�ERUGHUHO� 608��NDVLU�� GDQ�/3+��

%DJLDQ� DGPLQLVWUDVL� LQL� GLOHWDNNDQ� GL� EDZDK� WDQJJXQJ� MDZDE� NHSDOD� GLYLVLQ\D�

VHQGLUL� DNLEDW� GDUL� SHUEHGDDQ� ORNDVL� DGPLQLVWUDVL� EDQGDUD� GHQJDQ� DGPLQLVWUDVL�

SXVDW�� 3HPEHGDDQ� ORNDVL� LQL� GLODNXNDQ� NDUHQD� SURVHV� SHQHULPDDQ� EDUDQJ� GDUL�

VKLSSHU� GDQ� SHQJLULPDQ� EDUDQJ� PHQXMX� DLOLQHV� GLODNXNDQ� GL� NDQWRU� EDQGDUD��

$GDQ\D� SHUEHGDDQ� VWUXNWXU� RUJDQLVDVL� LQL� PHPEXDW� WXJDV� GDQ� WDQJJXQJ� MDZDE�
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NHSDOD�GLYLVL�XGDUD�GRPHVWLN�PHQMDGL�OHELK�EHUDW�GLEDQGLQJNDQ�GHQJDQ�WXJDV�GDQ�

WDQJJXQJ�MDZDE�\DQJ�VHKDUXVQ\D�GLPLOLNL�ROHK�VHRUDQJ�NHSDOD�GLYLVL��

$GDSXQ�WXMXDQ�\DQJ�LQJLQ�GLFDSDL�GDUL�SHQHOLWLDQ�LQL�DGDODK��

�� 0HPDKDPL� GDQ� PHQFDUL� VROXVL� SHUPDVDODKDQ� NHWHUODPEDWDQ� SHQJHWDKXDQ�

LQIRUPDVL� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� GHQJDQ� SHQGHNDWDQ� 6LVWHP�

,QIRUPDVL�0DQDMHPHQ�

0HPDKDPL� GDQ� PHQFDUL� VROXVL� SHUPDVDODKDQ� VWUXNWXU� RUJDQLVDVL�

SHUXVDKDDQ� XQWXN� NHSDOD� GLYLVL� XGDUD� GRPHVWLN� GHQJDQ� SHQGHNDWDQ�0DQDMHPHQ�

2UJDQLVDVL�

�

2. METODE PENELITIAN�

$GDQ\D� ODQJNDK�ODQJNDK� SHQHOLWLDQ� \DQJ� MHODV� GDQ� VLVWHPDWLV� GDSDW�

PHPSHUPXGDK� SDUD� SHQHOLWL� XQWXN� PHQHOLWL� VWXGL� NHOD\DNDQ� WHUVHEXW�� /DQJNDK�

/DQJNDK�SHQHOLWLDQ�WHUGLUL�GDUL��

�� 0HODNXNDQ�SHQJDPDWDQ�DZDO�

3HQHOLWLDQ� GLPXODL� GHQJDQ� PHODNXNDQ� SHQJDPDWDQ� ODQJVXQJ� VHUWD�

ZDZDQFDUD� VHFDUD� EHEDV� GHQJDQ� SLKDN� SHUXVDKDDQ� XQWXN� PHQJHWDKXL� NRQGLVL�

SHUXVDKDDQ�GDQ�SHUPDVDODKDQ�\DQJ�WHUMDGL��

�� 0HUXPXVNDQ�PDVDODK�

0HQXUXW� KDVLO� ZDZDQFDUD� GHQJDQ� SHUXVDKDDQ�� WHUMDGL� NHWHUODPEDWDQ�

SHQJRODKDQ� GDWD� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� \DQJ� GLDODPL� NDUHQD�

SHQJHUMDDQ� GDWD� /3+� GLODNXNDQ� VDWX� KDUL� VHWHODK� GDWD� WHUVHEXW� GLVHUDKNDQ� NH�

NDQWRU� SXVDW�� .RQGLVL� LQL� VDQJDWODK� ULVNDQ� EDJL� SHUXVDKDDQ� NDUHQD� NHSDOD�

NHXDQJDQ� GDQ� DGPLQLVWUDVL� WLGDN� GDSDW� PHQJRQWURO� NHMDGLDQ� DGPLQLVWUDWLI� \DQJ�

WHUMDGL�SDGD�KDUL� LWX�MXJD��3HUXVDKDDQ�MXJD�PHPEXWXKNDQ�DOLUDQ�XDQJ�\DQJ�FHSDW�

XQWXN� PHPED\DU� ELD\D�ELD\D� \DQJ� GLNHOXDUNDQ� SHUXVDKDDQ� VHWLDS� KDUL�� 2OHK�

NDUHQD� LWX� SHUXVDKDDQ� DNDQ�PHQJJXQDNDQ� XDQJ� KDVLO� VHWRUDQ� WHUVHEXW�ZDODXSXQ�

EHOXP�VHOHVDL�SHQFDWDWDQ�DGPLQLVWUDVLQ\D��6HEDJDL�SHQ\HOHVDLDQ�SHUPDVDODKDQ�LQL��

DNDQ� GLUDQFDQJ� VLVWHP� LQIRUPDVL� \DQJ� EDLN� XQWXN� PHQ\HOHVDLNDQ� SHUPDVDODKDQ�

WHUVHEXW��

3HUXVDKDDQ� MXJD� PHPEXWXKNDQ� SHQ\HOHVDLDQ� SHUPDVDODKDQ� VWUXNWXU�

RUJDQLVDVL�\DQJ�VHVXDL�XQWXN�EDJLDQ�DGPLQLVWUDVL�EDQGDUD��NDUHQD�VDDW� LQL�EDJLDQ�
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DGPLQLVWUDVL�EDQGDUD�GLYLVL�XGDUD�GRPHVWLN�EHUDGD�WHSDW�GL�EDZDK�NHSDOD�GLYLVLQ\D�

VHQGLUL�� 6HEDJDL� SHQ\HOHVDLDQ� SHUPDVDODKDQ� LQL�� DNDQ� GLUDQFDQJ� VROXVL� XQWXN�

SHUPDVDODKDQ�VWUXNWXU�RUJDQLVDVL�DGPLQLVWUDVL�NDQWRU�EDQGDUD��VWUXNWXU�RUJDQLVDVL�

\DQJ�WHSDW�GDQ�MRE�GHVFULSWLRQ�XQWXN�VHPXD�EDJLDQ�SDGD�VWUXNWXU�RUJDQLVDVL�\DQJ�

EDUX�� VHKLQJJD�PDVLQJ�PDVLQJ� EDJLDQ�PHPLOLNL� WXJDV� GDQ� WDQJJXQJ� MDZDE� \DQJ�

MHODV��

�� 0HQHQWXNDQ�WXMXDQ�SHQHOLWLDQ�

$GDSXQ� WXMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� PHQJHOLPLQDVL� NHWHUODPEDWDQ�

SHQJHWDKXDQ� GDWD� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� \DQJ� DGD� GHQJDQ� PHQFDUL�

VROXVL�WHUEDLN�EHUGDVDUNDQ�LOPX�6LVWHP�,QIRUPDVL�0DQDMHPHQ�VHUWD�PHQ\HOHVDLNDQ�

PDVDODK� VWUXNWXU� RUJDQLVDVL� GDUL� EDJLDQ� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� \DQJ�

EHUDGD� GL� NDQWRU� EDQGDUD�� NHPXGLDQ� PHQ\XVXQ� VWUXNWXU� RUJDQLVDVL� GDQ� MRE�

GHVFULSWLRQ�\DQJ�MHODV�XQWXN�WLDS�WLDS�EDJLDQ�GDODP�VWUXNWXU�RUJDQLVDVL�SHUXVDKDDQ�

VHVXDL� GHQJDQ� SHQ\HOHVDLDQ� SHUPDVDODKDQ� SHQJRODKDQ� GDWD� DGPLQLVWUDVL� GLYLVL�

XGDUD�GRPHVWLN�\DQJ�DGD��

�� 0HODNXNDQ�VWXGL�SXVWDND�

6HWHODK� PDVDODK� GLLGHQWLILNDVL�� WDKDSDQ� VHODQMXWQ\D� DGDODK� PHPSHODMDUL�

WHRUL�WHRUL�\DQJ�VHVXDL�GHQJDQ�WRSLN�SHQHOLWLDQ�VHKLQJJD�GDSDW�GLJXQDNDQ�VHEDJDL�

DFXDQ�XQWXN�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�GDODP�SHQHOLWLDQ�LQL��\DNQL�WHRUL�WHQWDQJ�

6LVWHP�,QIRUPDVL�0DQDMHPHQ�GDQ�0DQDMHPHQ�2UJDQLVDVL��

�� 0HQJXPSXONDQ�GDWD�

'DWD�DZDO�\DQJ�GLNXPSXONDQ�PHOLSXWL�GDWD�SULPHU�GDQ�GDWD�VHNXQGHU��'DWD�

SULPHU�\DQJ�GLJXQDNDQ�GLGDSDW�GDUL�ZDZDQFDUD�GHQJDQ�NHSDOD�FDEDQJ�GDQ�NHSDOD�

NHXDQJDQ� VHUWD� REVHUYDVL� ODQJVXQJ� WHUKDGDS� SHJDZDL�SHJDZDL� SHUXVDKDDQ� GL�

NDQWRU�SXVDW�GDQ�EDQGDUD�GDQ�WHNQRORJL�\DQJ�GLWHUDSNDQ�SHUXVDKDDQ�VDDW�LQL��'DWD�

SULPHU� \DQJ�GLEXWXKNDQ� DGDODK�SURVHV� EHUODQJVXQJQ\D�NHJLDWDQ� RSHUDVLRQDO� GDQ�

DGPLQLVWUDVL� SHUXVDKDDQ� SDGD� GLYLVL� XGDUD� GRPHVWLN�� 6HGDQJNDQ� GDWD� VHNXQGHU�

\DQJ� GLJXQDNDQ� GLGDSDW� GDUL� ODSRUDQ�ODSRUDQ� SHUXVDKDDQ� \DQJ� DGD�� EHUXSD�

VWUXNWXU�RUJDQLVDVL�GDQ�MRE�GHVFULSWLRQ��

3HQJXPSXODQ� GDWD� LQL� EHUWXMXDQ� XQWXN� PHQHPXNDQ� SHQ\HEDE�

SHUPDVDODKDQ� \DQJ� GLDODPL� SHUXVDKDDQ� GDQ� PHQJHWDKXL� NRQGLVL� LQWHUQDO� GDQ�
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HNVWHUQDO� SHUXVDKDDQ�� 'DWD�GDWD� WHUVHEXW� DNDQ� GLJXQDNDQ� XQWXN� PHODNXNDQ�

ODQJNDK�ODQJNDK�SHQHOLWLDQ�\DQJ�ODLQQ\D��

�� 0HPEXDW� ZRUN� IORZ� SHQJRODKDQ� DGPLQLVWUDVL� GDQ� IORZFKDUW� LQIRUPDVL�

DGPLQLVWUDVL�

'DUL�KDVLO�SHQJXPSXODQ�GDWD��GLEXDWODK�ZRUN�IORZ�SHQJRODKDQ�DGPLQLVWUDVL�

GDQ� IORZFKDUW� LQIRUPDVL� DGPLQLVWUDVL� GDUL� GLYLVL� XGDUD� GRPHVWLN� 37�� ;�� .HGXD�

GLDJUDP� LQL� NHPXGLDQ� GLDQDOLVLV� XQWXN� PHPDKDPL� NRQGLVL� VLVWHP� LQIRUPDVL�

PDQDMHPHQ�\DQJ�DGD�GL�SHUXVDKDDQ�GDQ�PHQFDUL�SHOXDQJ�XQWXN�PHPSHUEDLNLQ\D��

�� 0HQJDQDOLVLV�NRQGLVL�LQWHUQDO�GDQ�HNVWHUQDO�SHUXVDKDDQ�

$QDOLVLV� NRQGLVL� LQWHUQDO� GDQ� HNVWHUQDO� LQL� VHULQJNDOL� GLVHEXW� VHEDJDL�

DQDOLVLV� 6:27�� $QDOLVLV� 6:27� LQL� GLODNXNDQ� GHQJDQ� WXMXDQ� XQWXN� PHPDKDPL�

NRQGLVL�SHUXVDKDDQ�VHKLQJJD�GDSDW�PHQFDUL�SHOXDQJ�XQWXN�PHODNXNDQ�SHUEDLNDQ�

\DQJ�GDSDW�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�GLDODPL�SHUXVDKDDQ��

�� 0HPEXDW�PDWULNV�6:27�

0DWULNV� 6:27�PHUXSDNDQ� ODQJNDK� SHPEDQJNLWDQ� DOWHUQDWLI� VROXVL� \DQJ�

EHUJXQD�XQWXN�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�GLDODPL�SHUXVDKDDQ��$OWHUQDWLI�

VROXVL� \DQJ� PXQFXO� PHUXSDNDQ� KDVLO� SHQJRODKDQ� DQDOLVLV� 6:27�� GL� PDQD�

PHPSHUKDWLNDQ� DVSHN� LQWHUQDO� GDQ� HNVWHUQDO� GDUL� SHUXVDKDDQ�� VHKLQJJD� DOWHUQDWLI�

VROXVL� \DQJ� GLPXQFXONDQ� GLKDUDSNDQ� GDSDW� PHQ\HOHVDLNDQ� SHUPDVDODKDQ�

SHUXVDKDDQ�VHFDUD�OHQJNDS�GDUL�NHGXD�DVSHN�WHUVHEXW��

�� 0HQJDQDOLVLV�VHWLDS�DOWHUQDWLI�VROXVL�\DQJ�DGD�

$OWHUQDWLI�VROXVL�\DQJ�GLGDSDWNDQ�GDUL�PDWULNV�6:27�NHPXGLDQ�GLDQDOLVLV�

GHQJDQ� EHUGDVDUNDQ� ZRUN� IORZ� SHQJRODKDQ� DGPLQLVWUDVL�� IORZFKDUW� LQIRUPDVL�

DGPLQLVWUDVL�� GDQ� VWUXNWXU� RUJDQLVDVL� SHUXVDDKDDQ�� 'DUL� DQDOLVLV� WHUVHEXW�

GLGDSDWNDQ�NHOHELKDQ�GDQ�NHNXUDQJDQ�PDVLQJ�PDVLQJ�DOWHUQDWLI�VROXVL��

��� 0HQJNRPXQLNDVLNDQ�VHWLDS�DOWHUQDWLI�VROXVL�NHSDGD�SHUXVDKDDQ�

+DVLO�DQDOLVLV�VHWLDS�DOWHUQDWLI�VROXVL�EHVHUWD�PDVLQJ�PDVLQJ�NHOHELKDQ�GDQ�

NHNXUDQJDQ� NHPXGLDQ� GLNRPXQLNDVLNDQ� NHSDGD� SHUXVDKDDQ�� 7XMXDQ� GDUL�

SHQJNRPXQLNDVLDQ�LQL�DGDODK�PHQFDUL�VROXVL�WHUEDLN�\DQJ�GDSDW�GLWHUDSNDQ�XQWXN�

PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�GLDODPL�SHUXVDKDDQ��'DUL�KDVLO�NRPXQLNDVL�LQL��

GLGDSDWNDQ� WLJD� EXDK� VROXVL� \DQJ� GDSDW� GLWHUDSNDQ� SDGD� SHUXVDKDDQ� VHKLQJJD�

GDSDW�PHPEDQWX�SHUXVDKDDQ�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�GLDODPLQ\D� 
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��� 0HPEXDW�NHVLPSXODQ�GDQ�VDUDQ�

/DQJNDK� WHUDNKLU� DGDODK� PHPEXDW� NHVLPSXODQ� GDQ� VDUDQ�� .HVLPSXODQ�

GLWDULN� GDUL� KDVLO� SHQHOLWLDQ� VHFDUD� NHVHOXUXKDQ� VHKLQJJD� PHQGDSDWNDQ� VROXVL�

WHUSLOLK�� 6DUDQ� WHUGLUL� GDUL� GXD� EDJLDQ�� VDUDQ� XQWXN� SHUXVDKDDQ� GDQ� VDUDQ� XQWXN�

SHQHOLWLDQ�\DQJ�VDPD�NH�GHSDQ��

�

3. HASIL DAN PEMBAHASAN�

6HWHODK�PHODNXNDQ�SHQJXPSXODQ�GDWD��WDKDSDQ�VHODQMXWQ\D�\DQJ�GLODNXNDQ�

DGDODK� SHQJRODKDQ� GDWD� GDQ� DQDOLVLV� KDVLO� \DQJ� PHOLSXWL� SHPEXDWDQ� ZRUN� IORZ�

SHQJRODKDQ� DGPLQLVWUDVL� GDQ� IORZFKDUW� LQIRUPDVL� DGPLQLVWUDVL�� PHQJDQDOLVLV�

6:27�SHUXVDKDDQ��PHPEXDW�PDWULNV�6:27��GDQ�PHQJNRPXQLNDVLNDQ�DOWHUQDWLI�

VROXVL�NHSDGD�SHUXVDKDDQ��

$GDSXQ� ZRUN� IORZ� GDUL� SURVHV� SHQJRODKDQ� DGPLQLVWUDVL� GLYLVL� XGDUD�

GRPHVWLN�37��;�DGDODK�VHEDJDL�EHULNXW��

Calyptra: Jurnal Ilmiah Mahasiswa Universitas Surabaya Vol.2 No.1 (2013)

7



�

�

*DPEDU����:RUN�)ORZ�3HQJRODKDQ�$GPLQLVWUDVL�'LYLVL�8GDUD�'RPHVWLN�37��;�

�

%RUGHUHO�608�PHPEHULNDQ�608�NHSDGD�

DLUOLQH�WXMXDQ�XQWXN�PHODNXNDQ�ERRNLQJ�VSDFH�

6DWX�UDQJNDS�LQYRLFH�GLEHULNDQ�NHSDGD�

VKLSSHU�DJDU�PHPSHUROHK�SHPED\DUDQ��

EDLN�NUHGLW�PDXSXQ�NRQWDQ�

.DVLU�PHQHULPD�XDQJ�

SHPED\DUDQ�GDUL�VKLSSHU�

%RUGHUHO�608�PHODNXNDQ�SHPED\DUDQ�

NHSDGD�DLUOLQH�WXMXDQ��VDWX�UDQJNDS�608�

GLWHULPD�VHEDJDL�EXNWL�SHPED\DUDQ�

6KLSSHU�PHQJLULPNDQ�

EDUDQJ�NH�EDQGDUD�

%RUGHUHO�608�PHPEXDWNDQ�608�

GDQ�LQYRLFH�DWDV�EDUDQJ�WHUVHEXW�

%DJLDQ�/3+�PHQHULPD�PDVLQJ�PDVLQJ�VDWX�UDQJNDS�

608�GDQ�LQYRLFH�XQWXN�GLEXDWNDQ�UHNDSLWXODVL�/3+�

0HQMHODQJ�MDP�WXWXS�NDQWRU��EDJLDQ�/3+�PHQJLULPNDQ�UHNDSLWXODVL�

ODSRUDQ�SHQMXDODQ�KDULDQ�EHVHUWD�XDQJ�KDVLO�SHQMXDODQ�\DQG�GLWHULPD�

GDQ�PDVLQJ�PDVLQJ�VDWX�UDQJNDS�608�GDQ�LQYRLFH�NH�NDQWRU�SXVDW�

.DVLU�PHQHULPD�VHOXUXK�EHUNDV�GDQ�XDQJ�GDUL�EDJLDQ�/3+�GDQ�

PHODNXNDQ�SHPED\DUDQ�SHQHULPDDQ�XDQJ�KDVLO�SHQMXDODQ�VHVXDL�/3+�

.HHVRNDQ�KDULQ\D��NDVLU�PHODNXNDQ�SHQJHFHNDQ�SHQJKLWXQJDQ�

DWDV�XDQJ�\DQJ�GLWHULPD�NHPDULQ�VHFDUD�JOREDO��UHYLVL�GHQJDQ�

EDJLDQ�/3+�GLODNXNDQ�ELOD�WHUMDGL�SHQJKLWXQJDQ�

%DJLDQ�NUHGLW�PHPLODK�KDVLO�SHQMXDODQ�VHVXDL�EHUNDV�/3+�

EHUGDVDUNDQ�WLSH�SHPED\DUDQ�GDQ�PHPHULNVD�VHFDUD�GHWLO�NHVHVXDLDQ�

SHU�NHMDGLDQ�LQIRUPDVL�\DQJ�GLLQSXWNDQ�ROHK�ERUGHUHO�608�

%RUGHUHO�LQYRLFH�PHPEXDW�RXWVWDQGLQJ�GDUL�PDVLQJ�

PDVLQJ�VKLSSHU�\DQJ�PHPED\DU�VHFDUD�WXQDL��PHPEXDW�

UHYHQXH�SDGD�KDUL�LWX��GDQ�PHPEXDW�VWRFN�RSQDPH�
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)ORZFKDUW� LQIRUPDVL� DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN� 37�� ;� DGDODK�

VHEDJDL�EHULNXW��

�

.RQGLVL� LQWHUQDO� GDQ� HNVWHUQDO� XQWXN� GLYLVL� XGDUD� GRPHVWLN� SDGD� 37�� ;�

GLSHUOXNDQ� XQWXN� PHQ\XVXQ� VWUDWHJL� SHQ\HOHVDLDQ� PDVDODK� \DQJ� WHSDW�� $GDSXQ�

NRQGLVL�LQWHUQDO�GDQ�HNVWHUQDO�WHUVHEXW�EHVHUWD�DQDOLVLVQ\D�DGDODK�VHEDJDL�EHULNXW��

�� 6WUHQJWK�

.HNXDWDQ� �VWUHQJWK�� DGDODK� NRPSHWHQVL� NKXVXV� \DQJ� PHPEHULNDQ�

NHXQJJXODQ� NRPSDUDWLI� EDJL� SHUXVDKDDQ� GL� SDVDU�� .HNXDWDQ� SHUXVDKDDQ� KDUXV�

GLSHUWDKDQNDQ�DJDU�SHUXVDKDDQ�GDSDW�WHUXV�EHUGLUL�GDQ�XQJJXO�GDODP�ELGDQJ�\DQJ�

GLNXDVDL� ROHK� SHUXVDKDDQ�� 6WUHQJWKV� DWDX� NHOHELKDQ� \DQJ� GLPLOLNL� 37��;� DGDODK�

VHEDJDL�EHULNXW��

¾ /3+� PHPSXQ\DL� LQIRUPDVL� \DQJ� MHODV� XQWXN� VHWLDS� NHMDGLDQ� GL� EDQGDUD�

�VXPEHU��ZDZDQFDUD�GHQJDQ�NHSDOD�FDEDQJ�37��;��
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0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

SDGD� SUDNWHNQ\D� EDJLDQ� /3+� DGDODK� EDJLDQ� \DQJ� EHUEDXU� PHQMDGL� VDWX�

GHQJDQ�EDJLDQ�RSHUDVLRQDO�GL�NDQWRU�EDQGDUD��%DJLDQ�/3+�GLDORNDVLNDQ�XQWXN�

PHPEDQWX�EDJLDQ�RSHUDVLRQDO�GLNDUHQDNDQ�SHNHUMDDQ�EDJLDQ�RSHUDVLRQDO�SDGD�

SDJL�KDUL�PHPEXWXKNDQ� WHQDJD�RSHUDVLRQDO� \DQJ�EDQ\DN��'HQJDQ�GHPLNLDQ��

EDJLDQ� /3+�PHQJHUWL� VHFDUD� EDLN� NHJLDWDQ� SHQMXDODQ� \DQJ� WHUMDGL� GL� NDQWRU�

EDQGDUD�VHKLQJJD�PHPXGDKNDQ�SHNHUMDDQ�GDODP�PHQ\XVXQ�ODSRUDQ�SHQMXDODQ�

KDULDQ��

¾ 7HUVHGLDQ\D� GDWD� KDUG� FRS\� \DQJ� EHUJXQD� XQWXN� PHODNXNDQ� SHQJRQWURODQ�

SHNHUMDDQ�PHVNLSXQ�SRVLVL�NHGXD�DGPLQLVWUDVL�EHUMDXKDQ��VXPEHU��ZDZDQFDUD�

GHQJDQ�NHSDOD�NHXDQJDQ�37��;��

0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

VLVWHP� \DQJ� GLWHUDSNDQ� ROHK� SHUXVDKDDQ� XQWXN� PHQMDODQNDQ� NHJLDWDQ�

DGPLQLVWUDVL� PDVLK� WHUJRORQJ� NRQYHQVLRQDO� NDUHQD� KDQ\D� VHGLNLW� VDMD�

SHQJJXQDDQ�WHNQRORJL�NRPSXWHU�\DQJ�GLWHUDSNDQ��3HUXVDKDDQ�MXJD�PHQJDNXL�

EDKZD�PDVLK�EDQ\DN�GDWD�GDWD� \DQJ�EHUEHQWXN�KDUG�FRS\� XQWXN�PHODNXNDQ�

DNWLYLWDV�DGPLQLVWUDVL��3HUXVDKDDQ�PHQJDNXL�DGDQ\D�NHPXGDKDQ�GDODP�SURVHV�

FRQWUROOLQJ��PHVNLSXQ�GLNHWDKXL�EDKZD�GHQJDQ� WHNQRORJL�\DQJ�NXUDQJ�GDSDW�

PHQMDGLNDQ�SHQJRODKDQ�GDWD�PHQMDGL�ODPEDW��

�� :HDNQHVV�

.HOHPDKDQ� �ZHDNQHVV� DGDODK� NHWHUEDWDVDQ� DWDX� NHNXUDQJDQ� GDODP�

SHUXVDKDDQ� \DQJ� VHFDUD� VHULXV� PHQJKDPEDW� NLQHUMD� HIHNWLI� SHUXVDKDDQ��

.HOHPDKDQ� GDODP� VXDWX� SHUXVDKDDQ� VHEDLNQ\D� VHJHUD� GLSHUEDLNL� VHKLQJJD� GDSDW�

PHQLQJNDWNDQ� NRPSHWHQVL� GDUL� SHUXVDKDDQ��:HDNQHVVHV� � DWDX� NHOHPDKDQ� \DQJ�

GLPLOLNL�37��;�DGDODK�VHEDJDL�EHULNXW��

¾ ,QIRUPDVL� SHQMXDODQ� KDULDQ� WHUODPEDW� GLWHULPD� ROHK� NDQWRU� SXVDW� �VXPEHU��

ZDZDQFDUD�GHQJDQ�NHSDOD�NHXDQJDQ�37��;��

0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

VLVWHP�SHQ\HUDKDQ� ODSRUDQ�SHQMXDODQ�KDULDQ�GLODNXNDQ�SDGD� VHWLDS� VRUH� KDUL�

ROHK�EDJLDQ�/3+�PHQMHODQJ�MDP�WXWXS�NDQWRU��\DLWX��������'DWD�\DQJ�GLWHULPD�

WHUVHEXW� DNDQ�GLNHUMDNDQ�ROHK�EDJLDQ� \DQJ�EHUNDLWDQ�SDGD�NHHVRNDQ�KDULQ\D�

SDGD�MDP�EXND�NDQWRU��$SDELOD�GDWD�GLWHULPD�OHELK�DZDO��EDJLDQ�\DQJ�WHUNDLW�
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GDSDW� ODQJVXQJ�PHQJHUMDNDQ� ODSRUDQ� KDVLO� SHQMXDODQ� WHUVHEXW� GDQ� LQIRUPDVL�

GDWD�\DQJ�VHVXDL�GHQJDQ�NHLQJLQDQ�SHUXVDKDDQ�GDSDW�GLSHUROHK�SDGD�KDUL�\DQJ�

VDPD�GHQJDQ�SHQHULPDDQ�GDWD��

¾ -RE� GHVFULSWLRQ� NHSDOD� GLYLVL� XGDUD� GRPHVWLN� WHUODOX� EDQ\DN� �VXPEHU��

ZDZDQFDUD�GHQJDQ�NHSDOD�FDEDQJ�37��;��

0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

NHSDOD�GLYLVL� XGDUD�GRPHVWLN�PHPLOLNL�EHEDQ� WDPEDKDQ�GDUL�SHNHUMDDQ� \DQJ�

VHKDUXVQ\D�GLD�ODNXNDQ��\DLWX�KDUXV�PHPEDZDKL�EDJLDQ�DGPLQLVWUDVL�GL�NDQWRU�

EDQGDUD��\DLWX�NDVLU�EDQGDUD��ODSRUDQ�SHQMXDODQ�KDULDQ��GDQ�ERUGHUHO�LQYRLFH��

3HNHUMDDQ�WDPEDKDQ�XQWXN�EDJLDQ�DGPLQLVWUDVL�LQL�VHULQJNDOL�PHPEXDW�NHSDOD�

GLYLVL� XGDUD� GRPHVWLN� WLGDN� GDSDW� EHNHUMD� VHFDUD� RSWLPDO� VHVXDL� GHQJDQ�

SRUVLQ\D��

¾ 6LVWHP� LQIRUPDVL�SHUXVDKDDQ�\DQJ�PDVLK�NRQYHQVLRQDO� �VXPEHU��ZDZDQFDUD�

GHQJDQ�NHSDOD�NHXDQJDQ�37��;��

0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

VLVWHP� \DQJ� GLWHUDSNDQ� ROHK� SHUXVDKDDQ� XQWXN� PHQMDODQNDQ� NHJLDWDQ�

DGPLQLVWUDVL� PDVLK� WHUJRORQJ� NRQYHQVLRQDO� NDUHQD� KDQ\D� VHGLNLW� VDMD�

SHQJJXQDDQ� WHNQRORJL� NRPSXWHU� \DQJ� GLWHUDSNDQ�� 3HQJJXQDDQ� VLVWHP� \DQJ�

NRQYHQVLRQDO� LQL� EHUGDPSDN�GDODP� ODPEDWQ\D� SHQJRODKDQ�GDWD� DGPLQLVWUDVL�

\DQJ�GLEXWXKNDQ�SHUXVDKDDQ�DJDU�FHSDW�VHOHVDL�GLRODK��

¾ 3HUEHGDDQ� OHWDN� JHRJUDILV� DQWDUD� NDQWRU� EDQGDUD� GHQJDQ� NDQWRU� SXVDW�

�VXPEHU��ZDZDQFDUD�GHQJDQ�NHSDOD�FDEDQJ�37��;��

3LKDN� SHUXVDKDDQ� PHQJDWDNDQ� EDKZD� NHOHPDKDQ� LQL� PHQ\HEDENDQ�

EHUEDJDL�PDVDODK� \DQJ� WLPEXO� VHSHUWL� SHUSLQGDKDQ�GDWD� \DQJ�NXUDQJ� HIHNWLI�

GDQ�HILVLHQ��

�� 2SSRUWXQLW\�

3HOXDQJ� �RSSRUWXQLW\�� PHUXSDNDQ� VLWXDVL� SHQWLQJ� \DQJ� PHQJXQWXQJNDQ�

GDODP�OLQJNXQJDQ�SHUXVDKDDQ��3HUXVDKDDQ�GDSDW�PHQJJXQDNDQ�SHOXDQJ�\DQJ�DGD�

XQWXN�PHQJHPEDQJNDQ�PDXSXQ�PHPSHUNXDW�SHUXVDKDDQ�GL�SDVDU��2SSRUWXQLWLHV�

DWDX�NHVHPSDWDQ�\DQJ�DGD�VHNDUDQJ�DGDODK�VHEDJDL�EHULNXW��

¾ %DQ\DN� WHUVHGLD� WHQDJD� NHUMD� OXOXVDQ� VDUMDQD� �VXPEHU�� ZDZDQFDUD� GHQJDQ�

NHSDOD�FDEDQJ�37��;�GDQ�KWWS���ILQDQFH�GHWLN�FRP���

Calyptra: Jurnal Ilmiah Mahasiswa Universitas Surabaya Vol.2 No.1 (2013)

11



�

0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

EDQ\DN�WHUVHGLDQ\D�WHQDJD�NHUMD�OXOXVDQ�VDUMDQD�GDSDW�GLJXQDNDQ�SHUXVDKDDQ�

XQWXN� PHQJHPEDQJNDQ� VWUXNWXU� RUJDQLVDVL� SHUXVDKDDQ� VHKLQJJD� OHELK�

NRPSOHNV�GDQ�WLGDN�WHUMDGL�SHQXPSXNDQ�MRE�GHVFULSWLRQ�VHKLQJJD�GDSDW�OHELK�

WHURJDQLVDVL� GHQJDQ� EDLN�� 6HODLQ� LWX�� GLGXNXQJ� GHQJDQ� DGDQ\D� VXPEHU� GDUL�

LQWHUQHW�\DQJ�PHQXQMXNNDQ�EDKZD�GL�WDKXQ������EDQ\DN�VDUMDQD�PHQJDQJJXU�

PHQFDSDL� �������� RUDQJ�� %DQ\DN� VDUMDQD� LQL� PHQXQMXNNDQ� EDKZD� EDQ\DN�

RUDQJ�\DQJ�PHPLOLNL�NRPSHWHQVL�GDODP�EHUEDJDL�PDFDP�ELGDQJ�\DQJ�GDSDW�

GLJXQDNDQ�VHEDJDL�WHQDJD�NHUMD�GL�37��;��

¾ 7HNQRORJL� LQIRUPDVL� VHPDNLQ� EHUNHPEDQJ� �VXPEHU�� ZDZDQFDUD� GHQJDQ�

NHSDOD�FDEDQJ�37��;�GDQ��KWWS���TKLHTL�ZRUGSUHVV�FRP���

0HQXUXW� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� NHSDGD� SLKDN� SHUXVDKDDQ��

WHNQRORJL�LQIRUPDVL�VDDW�LQL�VHPDNLQ�PDMX��$GDQ\D�WHNQRORJL�LQIRUPDVL�\DQJ�

VHPDNLQ� EHUNHPEDQJ� LQL� PHUXSDNDQ� SHOXDQJ� EDJL� SHUXVDKDDQ� XQWXN�

PHODNXNDQ� SHQGDWDDQ� GHQJDQ� FDUD� \DQJ� OHELK� SUDNWLV� VHKLQJJD� GDSDW�

PHQJHILVLHQNDQ� ZDNWX�� 0HODOXL� KDVLO� GDUL� LQWHUQHW� MXJD� PHQJDWDNDQ� EDKZD�

NRQGLVL� VDDW� LQL� VHSHUWL� JOREDOLVDVL� PHQ\HEDENDQ� WHNQRORJL� VHPDNLQ�

EHUNHPEDQJ��

�� 7KUHDW�

$QFDPDQ� �WKUHDW�� PHUXSDNDQ� SHQJJDQJJX� XWDPD� EDJL� SRVLVL� VHNDUDQJ�

\DQJ� GLLQJLQNDQ� SHUXVDKDDQ�� 7KUHDWV� DWDX� DQFDPDQ� EDJL� SHUXVDKDDQ� DGDODK�

VHEDJDL�EHULNXW��

¾ 6KLSSHU� \DQJ� PHPED\DU� VHFDUD� NUHGLW� PHQXQWXW� DGDQ\D� SHQHUELWDQ� LQYRLFH�

PDNVLPDO� VDWX� KDUL� VHWHODK� EDUDQJ� GLNLULPNDQ� NH� SHUXVDKDDQ� �VXPEHU��

ZDZDQFDUD�GHQJDQ�NHSDOD�NHXDQJDQ�37��;��

0HQXUXW�KDVLO�ZDZDQFDUD�\DQJ�GLODNXNDQ�NHSDGD�SLKDN�SHUXVDKDDQ�� VKLSSHU�

\DQJ� VXGDK� GLWHQWXNDQ� ROHK� NHSDOD� FDEDQJ� XQWXN� GLSHUEROHKNDQ� PHPED\DU�

VHFDUD� NUHGLW� PHQXQWXW� SHUXVDKDDQ� XQWXN� PHQHUELWNDQ� LQYRLFH� �WDJLKDQ��

VHFDUD� FHSDW� VHWHODK� EDUDQJ� GLNLULPNDQ� NH� SHUXVDKDDQ� VHEDJDL� EHQWXN�

SHUWDQJJXQJMDZDEDQ� ODSRUDQ� VKLSSHU�NHSDGD�SHUXVDKDDQ� WHPSDW�GLD�EHNHUMD��

$SDELOD� KDO� LQL� WLGDN� GLSHUKDWLNDQ� ROHK� SHUXVDKDDQ�� VKLSSHU� GDSDW� EHUSDOLQJ�
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NHSDGD� SHUXVDKDDQ� HNVSHGLVL� \DQJ� ODLQQ\D� \DQJ�PHPLOLNL� NHFHSDWDQ� GDODP�

PHQ\DMLNDQ�LQYRLFH��

'DUL� DQDOLVLV� NRQGLVL� LQWHUQDO� GDQ� HNVWHUQDO� WHUVHEXW� GLEHQWXNODK� PDWULNV�

6:27�VHEDJDL�EHULNXW��

7DEHO����0DWULNV�6:27�8QWXN�'LYLVL�8GDUD�'RPHVWLN�37��;�

� .HNXDWDQ��6WUHQJWK���

�� /3+�PHPSXQ\DL�

LQIRUPDVL�\DQJ�MHODV�

XQWXN�VHWLDS�NHMDGLDQ�GL�

EDQGDUD�

�� 7HUVHGLDQ\D�GDWD�KDUG�

FRS\�\DQJ�EHUJXQD�XQWXN�

PHODNXNDQ�SHQJRQWURODQ�

SHNHUMDDQ�PHVNLSXQ�

SRVLVL�NHGXD�DGPLQLVWUDVL�

EHUMDXKDQ�

.HOHPDKDQ��:HDNQHVV���

�� ,QIRUPDVL�SHQMXDODQ�

KDULDQ�WHUODPEDW�GLWHULPD�

ROHK�NDQWRU�SXVDW�

�� -RE�GHVFULSWLRQ�NHSDOD�

GLYLVL�XGDUD�GRPHVWLN�

WHUODOX�EDQ\DN�

�� 6LVWHP�LQIRUPDVL�

SHUXVDKDDQ�\DQJ�PDVLK�

NRQYHQVLRQDO�

�� 3HUEHGDDQ�ORNDVL�

JHRJUDILV�DQWDUD�NDQWRU�

EDQGDUD�GHQJDQ�NDQWRU�

SXVDW�

3HOXDQJ��2SSRUWXQLW\���

�� %DQ\DN�WHUVHGLD�WHQDJD�

NHUMD�OXOXVDQ�VDUMDQD�

�� 7HNQRORJL�LQIRUPDVL�

VHPDNLQ�EHUNHPEDQJ�

6WUDWHJL�62��

�� 0HQJJXQDNDQ�LQWHUQHW�

XQWXN�PHODNXNDQ�

SHQJLULPDQ�GDWD��6��2���

�

6WUDWHJL�:2��

�� 0HQDPEDKNDQ�EDJLDQ�

NUHGLW�GDQ�ERGHUHO�LQYRLFH�

GDUL�NDQWRU�EDQGDUD��:��

2���

�� 0HQDPEDK�VXSHUYLVRU�

XQWXN�DGPLQLVWUDVL�GLYLVL�

XGDUD�GRPHVWLN��:��2���

�� 0HPEHOL�GDQ�

PHQJJXQDNDQ�VRIWZDUH�

WHUWHQWX��:��2���

$QFDPDQ��7KUHDW���

�� 6KLSSHU�\DQJ�PHPED\DU�

VHFDUD�NUHGLW�PHQXQWXW�

DGDQ\D�SHQHUELWDQ�

LQYRLFH�PDNVLPDO�VDWX�

KDUL�VHWHODK�EDUDQJ�

GLNLULPNDQ�NHSDGD�

SHUXVDKDDQ�

6WUDWHJL�67��

�� 0HQJJDQWL�MDP�NHUMD�

SHPEXDWDQ�/3+�PHQMDGL�

SDJL�KDUL��6��7���

�� ,QSXW�GDWD�/3+�

EHUGDVDUNDQ�SHPLODKDQ�

VHFDUD�NUHGLW�DWDX�NRQWDQ�

�6��7���

6WUDWHJL�:7��

�� 5ROOLQJ�EDJLDQ�

DGPLQLVWUDVL�NDQWRU�SXVDW�

NH�EDQGDUD��:��7���

�� 0HPLQGDKNDQ�

DGPLQLVWUDVL�NDQWRU�

EDQGDUD�NH�SXVDW��:��

:��7���

'LGDSDWNDQ� GHODSDQ� DOWHUQDWLI� VROXVL� PHODOXL� SHPEXDWDQ� PDWULNV� 6:27�

WHUVHEXW��.HGHODSDQ�DOWHUQDWLI� VROXVL� WHUVHEXW�NHPXGLDQ�GLNRPXQLNDVLNDQ� NHSDGD�

SHUXVDKDDQ� XQWXN� PHQFDUL� VROXVL� \DQJ� GDSDW� GLWHUDSNDQ� GL� SHUXVDKDDQ� XQWXN�

PHQ\HOHVDLNDQ�PDVDODK�6,0�GDQ�VWUXNWXU�RUJDQLVDVL�SHUXVDKDDQ��$GDSXQ�VROXVL�

VROXVL�WHUSLOLK�DGDODK�VHEDJDL�EHULNXW��

�� 0HQDPEDK�VXSHUYLVRU�XQWXN�DGPLQLWUDVL�GLYLVL�XGDUD�GRPHVWLN�

3DGD� DOWHUQDWLI� VROXVL� LQL�� NHSDOD� GLYLVL� XGDUD� GRPHVWLN� DNDQ� GLEHULNDQ�

VHRUDQJ� VXSHUYLVRU� XQWXN� EHUWDQJJXQJ� MDZDE� DWDV� SHNHUMDDQ� DGPLQLVWUDVL� GLYLVL�

XGDUD� GRPHVWLN� VHFDUD� GHWLO� \DQJ� DGD� GL� NDQWRU� EDQGDUD��'HQJDQ�KDQ\D� VHRUDQJ�
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VXSHUYLVRU�� NHSDOD�GLYLVL� XGDUD�GRPHVWLN� WLGDN�SHUOX�PHPSHUKDWLNDQ� VHFDUD�GHWLO�

SHNHUMDDQ� DGPLQLVWUDVL� SDGD� GLYLVLQ\D�� +DO� LQL� PHPEXDW� NHSDOD� GLYLVL� XGDUD�

GRPHVWLN�GDSDW�EHNHUMD� VHPDNLQ�EDLN�XQWXN�PHQMDODQNDQ� IXQJVL� RSHUDVLRQDO�GDQ�

SHQMXDODQ��$OKDVLO��SHQMXDODQ�GLYLVL�XGDUD�GRPHVWLN�GDSDW�PHQLQJNDW��3HUXVDKDDQ�

KDUXV� PHQJHOXDUNDQ� ELD\D� OHELK� VHEHVDU� 5S� ������������� XQWXN� PHQJJDML�

VXSHUYLVRU�LQL��

3HUXVDKDDQ� PHQLODL� EDKZD� DOWHUQDWLI� VROXVL� LQL� HIHNWLI� GDQ� HILVLHQ� XQWXN�

GLWHUDSNDQ� GDODP� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� NHVLEXNDQ� NHSDOD� GLYLVL� XGDUD�

GRPHVWLN� \DQJ� PHOHELKL� SRUVL� NHUMDQ\D�6ROXVL� LQL� PHUXSDNDQ� VROXVL� \DQJ� GDSDW�

PHQ\HOHVDLNDQ�PDVDODK�VWUXNWXU�RUJDQLVDVL�SHUXVDKDDQ��

�� 0HQDPEDK�EDJLDQ�NUHGLW�GDQ�ERUGHUHO�LQYRLFH�GL�NDQWRU�EDQGDUD�

3DGD� DOWHUQDWLI� VROXVL� LQL�� SHNHUMDDQ� DGPLQVLWUDVL� GLYLVL� XGDUD� GRPHVWLN�

\DQJ� VHPXOD� EHUDGD� NDQWRU� SXVDW� GLSLQGDKNDQ� NH� NDQWRU� EDQGDUD� GHQJDQ�

PHQDPEDK�EDJLDQ�DGPLQLVWUDVL�\DQJ�GLSHUOXNDQ��\DLWX�ERUGHUHO�LQYRLFH�GDQ�NUHGLW��

'HQJDQ�GLWDPEDKQ\D�NHGXD�EDJLDQ� LWX�GL�NDQWRU�EDQGDUD��SHNHUMDDQ�DGPLQLVWUDVL�

GLYLVL� XGDUD� GRPHVWLN� GDSDW� ODQJVXQJ� GLODNXNDQ� VHFDUD� NHVHOXUXKDQ� GL� NDQWRU�

EDQGDUD��'DWD�\DQJ�VXGDK�GLSHUROHK�NHPXGLDQ�GLNLULPNDQ�NH�NDQWRU�SXVDW�XQWXN�

GLODSRUNDQ� NHSDGD� NHSDOD� DGPLQLVWUDVL� GDQ� NHXDQJDQ� VHEDJDL� LQIRUPDVL�

DGPLQLVWUDVL�GLYLVL�XGDUD�GRPHVWLN�\DQJ�QDQWLQ\D�GLNHUMDDQ�PHQMDGL�VWRFN�RSQDPH�

SHUXVDKDDQ��3HUXVDKDDQ�KDUXV�PHQJHOXDUNDQ�ELD\D�OHELK�VHEHVDU�5S��������������

XQWXN�PHQJJDML�EDJLDQ�NUHGLW�GDQ�ERUGHUHO�LQYRLFH��

3HUXVDKDDQ�PHQLODL�DOWHUQDWLI�VROXVL�LQL�HIHNWLI�GDQ�HILVLHQ�XQWXN�GLWHUDSNDQ�

GDODP�PHQ\HOHVDLNDQ� SHUPDVDODKDQ� NHWHUODPEDWDQ� SHQJRODKDQ� GDWD� DGPLQLVWUDVL�

GLYLVL� XGDUD� GRPHVWLN� DNLEDW� EHUEHGDQ\D� WHPSDW� SHQJRODKDQ� DGPLQLVWUDVL� GLYLVL�

XGDUD�GRPHVWLN��6ROXVL� LQL�PHUXSDNDQ�VROXVL� \DQJ�GDSDW�PHQ\HOHVDLNDQ�PDVDODK�

VLVWHP�LQIRUPDVL�PDQDMHPHQ�SHUXVDKDDQ��

�� ,QSXW�GDWD�/3+�EHUGDVDUNDQ�SHPLODKDQ�VHFDUD�NUHGLW�DWDX�WXQDL�

3DGD� DOWHUQDWLI� VROXVL� LQL�� SHNHUMDDQ� EDJLDQ� /3+� GDODP� PHPEXDW�

UHNDSLWXODVL�/3+�DNDQ�GLEXDW�NH�GDODP�EHQWXN�GL�PDQD�VHWLDS�SHULVWLZD�SHQMXDODQ�

GLSLVDKNDQ� PHQXUXW� VLVWHP� SHPED\DUDQQ\D�� +DO� LQL� DNDQ� PHQJHOLPLQDVL�

SHQJHUMDDQ� GDWD� DGPLQLVWUDVL� SDGD� EDJLDQ� NUHGLW� XQWXN� PHPLVDKNDQ� VHWLDS�

SHULVWLZD� SHQMXDODQ��$OWHUQDWLI� VROXVL� LQL�PHPEXDW� SHQJRODKDQ� GDWD� DGPLQLVWUDVL�
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GLYLVL� XGDUD� GRPHVWLN� PHQMDGL� OHELK� VLQJNDW�� NDUHQD� SHNHUMDDQ� EDJLDQ� NUHGLW�

ODQJVXQJ�NHSDGD�SHPHULNVDDQ�VHFDUD�GHWLN�VHWLDS�NHMDGLDQ�SHQMXDODQ��7HUOHELK�ODJL�

GDODP�SUDNWHNQ\D��EDJLDQ�/3+�OHELK�PHQJHUWL� WHQWDQJ�SHQMXDODQ�SHQMXDODQ�\DQJ�

WHUMDGL� NDUHQD� EDJLDQ� /3+� LQL� MXJD� PHPEDXU� PHQMDGL� EDJLDQ� RSHUDVLRQDO��

6HKLQJJD��EDJLDQ�/3+�WLGDN�PHPHUOXNDQ�ZDNWX� ODPD�XQWXN�SHNHUMDDQ� WDPEDKDQ�

LQL��

3HUXVDKDDQ� PHQLODL� DOWHUQDWLI� VROXVL� LQL� HIHNWLI� GDQ� HILVLHQ� GDODP�

PHQJXUDQJL� ZDNWX� \DQJ� GLEXWXKNDQ� SHUXVDKDDQ� XQWXN� PHQJHWDKXL� LQIRUPDVL�

DGPLQLVWUDVL� GLYLVL� XGDUD� GRPHVWLN�� 6ROXVL� LQL� PHUXSDNDQ� VROXVL� \DQJ� GDSDW�

PHQ\HOHVDLNDQ�PDVDODK�VLVWHP�LQIRUPDVL�PDQDMHPHQ�SHUXVDKDDQ��

�

4. KESIMPULAN DAN SARAN�

6ROXVL� \DQJ� WHODK� GLSLOLK� ROHK� SHUXVDKDDQ� VHFDUD� ODQJVXQJ� PHUXSDNDQ�

VROXVL� \DQJ� GDSDW� GLUHDOLVDVLNDQ� GDQ� GDSDW� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� \DQJ�

VHGDQJ� GLDODPL� ROHK� SHUXVDKDDQ�� 6ROXVL� WHUVHEXW� DGDODK� PHQDPEDK� VXSHUYLVRU�

XQWXN�DGPLQLVWUDVL�GLYLVL�XGDUD�GRPHVWLN��PHQDPEDK�EDJLDQ�NUHGLW�GDQ�ERUGHUHO�

LQYRLFH� GL� NDQWRU� EDQGDUD�� GDQ�PHQJLQSXWNDQ� GDWD� /3+� EHUGDVDUNDQ� SHPLODKDQ�

VHFDUD� NUHGLW� GDQ� WXQDL�� 6HFDUD� NHVHOXUXKDQ�� GLGDSDWNDQ� WHPXDQ� EDKZD� 37�� ;�

PHUXSDNDQ�SHUXVDKDQ�\DQJ�PDVLK�GLMDODQNDQ�GHQJDQ�VLVWHP�NRQYHQVLRQDO��+DO�LQL�

GLVHEDENDQ�NDUHQD�37��;�GLGLULNDQ� GHQJDQ�SHUMXDQJDQ�NHUDV� GDQ� GLNHPEDQJNDQ�

GHQJDQ� VHSHQXK� KDWL� ROHK� SHPLOLN� SHUXVDKDDQ�� .HUDVQ\D� SHQJDODPDQ� \DQJ�

GLPLOLNL� ROHK� SHPLOLN� SHUXVDKDDQ� PHPEXDW� 37�� ;� WLGDN� PXGDK� PHQHULPD� GDQ�

PHQJXEDK� VLVWHP� \DQJ� DGD� GL� SHUXVDKDDQ� GHQJDQ� WHNQRORJL� LQIRUPDVL� \DQJ�

VHPDNLQ�FDQJJLK��.HWLGDNVDQJJXSDQ�37��;�GDODP�PHQHULPD�WHNQRORJL� LQIRUPDVL�

\DQJ� EDUX� LQL� EHUSRWHQVL� GDODP�PHQGDWDQJNDQ� NULVLV� GL�PDVD�PHQGDWDQJ� GDODP�

SHUVDLQJDQQ\D� GHQJDQ� EDQ\DN� SHUXVDKDDQ� HNVSHGLVL� GL� GXQLD� \DQJ� PDX�

PHQHUDSNDQ�WHNQRORJL�LQIRUPDVL�\DQJ�FDQJJLK��

6HVXDL�GHQJDQ�NHVLPSXODQ�\DQJ�GLMHODVNDQ�GL�DWDV��GLGDSDWNDQ�VDUDQ�\DQJ�

GLWXMXNDQ�NHSDGD�SHUXVDKDDQ�GDQ�SHQHOLWLDQ�VHODQMXWQ\D��6DUDQ�XQWXN�SHUXVDKDDQ�

\DLWX� SHUXVDKDDQ� PDX� PHUHDOLVDVLNDQ� VROXVL� WHUSLOLK� DJDU� SHUPDVDODKDQ� \DQJ�

VHGDQJ� GLDODPL� SHUXVDKDDQ� GDSDW� WHUVHOHVDLNDQ�� VHUWD� SHUXVDKDDQ� SHUOX� PHQMDGL�

OHELK�IOHNVLEHO�WHUKDGDS�VHVXDWX�\DQJ�EDUX�DJDU�GDSDW�EHUVDLQJ�GHQJDQ�NRPSHWLWRU�
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ODLQQ\D��6DUDQ�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�\DLWX�DJDU�SHQHOLWLDQ�VHODQMXWQ\D�GDSDW�

PHODNXNDQ� SHQHOLWLDQ� OHELK� ODQMXW� PHQJHQDL� SHQJHPEDQJDQ� VLVWHP� LQIRUPDVL�

PDQDMHPHQ� PHQJJXQDNDQ� VRIWZDUH� GDQ� SHQJRODKDQ� GDWDEDVH� \DQJ� EDLN� XQWXN�

SURVHV� DGPLQLWUDVL� SDGD� 37�� ;�� VHUWD� PHODNXNDQ� SHQHOLWLDQ� PHQJHQDL� VWUXNWXU�

RUJDQLVDVL�XQWXN�EDJLDQ�DGPLQLVWUDVL� WHUNDLW�VHVXDL�GHQJDQ�VLVWHP�LQIRUPDVL�EDUX�

\DQJ�GLVDUDQNDQ�WHUVHEXW��

�

5. DAFTAR PUSTAKA 

$ODZL\DK�� 5L]N\�� �������� ³$SD� \DQJ� 0HQ\HEDENDQ� 7HNQRORJL� ,QIRUPDVL�

%HUNHPEDQJ� %HJLWX� 3HVDW� 6DDW� ,QL�´� KWWS���TKLHTL�ZRUGSUHVV�FRP����������

���DSD�\DQJ�PHQ\HEDENDQ�WHNQRORJL�LQIRUPDVL�EHUNHPEDQJ�EHJLWX�SHVDW�

VDDW�LQL���GLDNVHV�SDGD�WDQJJDO����-DQXDUL�������

%DUQHV�� 0�&�� HW� DO�� �������� 2UJDQLVDVL� 3HUXVDKDDQ� 7HRUL� GDQ� 3UDNWHN�� -DNDUWD��

3HUFHWDNDQ�6DSGRGDGL��

'DYLV��*RUGRQ�%����������.HUDQJND�'DVDU�6LVWHP�,QIRUPDVL�0DQDMHPHQ��-DNDUWD��

37��'MD\D�3LUXVD��

*DVSHUV]�� 9LQFHQW�� �������� 6LVWHP� ,QIRUPDVL� 0DQDMHPHQ� �6XDWX� 3HQJDQWDU���

%DQGXQJ��&9��$UPLFR��

,QGUDZLMD\D�� $GDP� ,�� �������� 3HULODNX� 2UJDQLVDVL�� %DQGXQJ�� 6LQDU� %DUX�

$OJHQVLQGR��

0F/HRG�� -U��� 5D\PRQG�� �������� 6LVWHP� ,QIRUPDVL� 0DQDMHPHQ�� -DNDUWD�� 37�

3UHQKDOOLQGR��

6XWLDQWR�� )HE\� 'ZL�� �������� ³.DVLDQ�� $GD� �������� 6DUMDQD� 0HQJDQJJXU� GL�

,QGRQHVLD�´�KWWS���ILQDQFH�GHWLN�FRP�UHDG�����������������������������NDV�

LKDQ�DGD��������VDUMDQD�PHQJDQJJXU�GL�LQGRQHVLD��� GLDNVHV� SDGD� WDQJJDO�

���-DQXDUL�������

�³'DIWDU�80.�GL�6XUDED\D�GDQ�-DZD�7LPXU������7HUEDUX�´�KWWS���EDOLEDFNSDFNHU��

EORJVSRW�FRP���������GDIWDU�XPN�GL�VXUDED\D�GDQ�MDZD�WLPXU�KWPO���

GLDNVHV�SDGD�WDQJJDO����-DQXDUL�������

³37.3� 7DKXQ� �����´� KWWS���ZZZ�SDMDN�QHW�EORJ������������SWNS�WDKXQ������

WHUEDUX���GLDNVHV�SDGD�WDQJJDO����-DQXDUL�������
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KWWS���PD[�G�P\HVLD�FRP�PD[�G�SURGXFW�GHIDXOW�DVS[��� GLDNVHV� SDGD� WDQJJDO� ���

-DQXDUL�������

KWWS���PD[�G�P\HVLD�FRP�PD[�G�WDULI�GHIDXOW�DVS[��� GLDNVHV� SDGD� WDQJJDO� ���

-DQXDUL�������

KWWS���ZZZ�EHHDFFRXQWLQJ�FRP���GLDNVHV�SDGD�WDQJJDO����-DQXDUL�������

KWWS���ZZZ�EHHDFFRXQWLQJ�FRP�VRIWZDUH�DNXQWDQVL�OLVW�KWPO��� GLDNVHV� SDGD�

WDQJJDO����-DQXDUL������ 
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