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3HUNHPEDQJDQ�WHNQRORJL�LQIRUPDVL�WHODK�PHPSHQJDUXKL�EHUEDJDL�PDFDP�DVSHN��

WHUXWDPD�PHQJXEDK�FDUD�SHUXVDKDDDQ�XQWXN�PHODNXNDQ�EHUEDJDL�DNWLYLWDV�ELVQLV��

VHSHUWL� SHQMXDODQ�� SHPEHOLDQ� GDQ� NRPXQLNDVL�� 3DGD� SULQVLSQ\D� WHNQRORJL�

LQIRUPDVL� WHODK�EHUKDVLO�PHQJXEDK�SHUVSHNWLI�ELVQLV�SHUXVDKDDQ�GDUL� H[FHOOHQFH

SURGXFWLRQ� �NHXQJJXODQ� SURGXNVL�� PHQMDGL� FXVWRPHU� LQWLPDF\ �NHLQWLPDQ�

SHODQJJDQ��GDQ�GDUL�DJHQW�RI�VHOOHU �DJHQ�SHQMXDO��PHQMDGL�DJHQW�RI�EX\HU �DJHQ�

SHPEHOL� �$FKURO�� ������� 7HNQRORJL� LQIRUPDVL� KDGLU� VHEDJDL� VROXVL� XQWXN�

PHQLQJNDWNDQ� HILVLHQVL� ELVQLV� SHUXVDKDDQ� GHQJDQ�PHQJHPEDQJNDQ� RWRPDWLVDVL�

SURVHV� 3HUVDLQJDQ�ELQLV \DQJ�VHPDNLQ�NHWDW�PHQ\HEDENDQ�SHUXVDKDDQ�SHUOX�XQWXN�

PHQJLQYHVWDVLNDQ�GDQD�SDGD�WHNQRORJL�LQIRUPDVL�XQWXN�PHQLQJNDWNDQ�NHXQJJXODQ�

\DQJ� NRPSHWLWLI�� PHQLQJNDWNDQ� SHOD\DQDQ�� PHQ\HGLDNDQ� LQIRUPDVL� VHFDUD� UHDO�

WLPH� GDQ� PHPXGDKNDQ� GDODP� SHQJDPELODQ� NHSXWXVDQ� �$O�0XKDUIL�� �������

,QYHVWDVL�WHNQRORJL�LQIRUPDVL�WHODK�EDQ\DN�GLODNXNDQ�SHUXVDKDDQ�VDDW�LQL�PHODOXL�

VROXVL�7,��6DODK�VDWX�VROXVL�WHNQRORJL�LQIRUPDVL�\DQJ�GLSHUFD\D�VHEDJDL�VDODK�VDWX�

SHUNHPEDQJDQ� \DQJ� WHUSHQWLQJ� EDJL� SHUXVDKDDQ� DGDODK� HQWHUSULVH� UHVRXUFH�

SODQQLQJ �3HGUR�5XLYR��������

(53� DGDODK� VXDWX� WXODQJ� SXQJJXQJ� OLQWDV� IXQJVL� SHUXVDKDDQ� \DQJ�

PHQJLQWHJUDVLNDQ� GDQ� PHQJRWRPDWLVDVLNDQ� EDQ\DN� SURVHV� LQWHUDO� GDQ� VLVWHP�

LQIRUPDVL�GDODP�KDO�IXQJVL�SURGXNVL��ORJLVWLN��GLVWULEXVL��DNXWDQVL��NHXDQJDQ�GDQ�

VXPEHU� GD\D�PDQXVLD� SDGD� SHUXVDKDDQ �-DPHV�� ������� (53�PHPEDQWX� VHEXDK�

SHUXVDKDDQ�PHUDPSLQJNDQ�SURVHV�ELVQLV�PHUHND��+DO� LQL�DNDQ�PHPDVWLNDQ�DOXU�

NHUMD�GDSDW�EHUMDODQ�VHFDUD�KDOXV�GDQ�NRPXQLNDVL�DQWDU�GHSDUWHPHQ�PHQMDGL�OHELK�

EDLN�� )XQJVL� RWRPDWLVDVL� GDODP� VLVWHP� (53� PHQMDPLQ� DOLUDQ� LQIRUPDVL�

WHUVDPSDLNDQ� GHQJDQ� MHODV� GDQ� EHEDV� GDUL� NHVDODKDQ�� VHKLQJJD� SURVHV� ELVQLV�

PHQMDGL� OHELK� VHGHUKDQD� GDQ� UHVSRQVLI�� %HVW�SUDFWLVH \DQJ� WHURUJDQLVLU� GDODP�

VLVWHP� LQL� GDSDW� PHPEHULNDQ� GXNXQJDQ� RSHUDVLRQDO� \DQJ� OHELK� EDLN� GDQ�

NXVWRPLVDVL�\DQJ�OHELK�PXGDK��NRPSDVLDQD���������6LVWHP�(53�\DQJ�VXNVHV�DNDQ�
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PHQLQJNDWNDQ� HIHNWLYLWDV� VHFDUD� NHVHOXUXKDQ�� PHPEHULNDQ� VDUDQD� XQWXN�

PHQLQJNDWNDQ�NLQHUMD�NRPSHWLWLI�VHFDUD�HNVWHUQDO��PHQLQJNDWNDQ�UHVSRQ�NHSDGD�

SHODQJJDQ�� GDQ� PHQGXNXQJ� VWUDWHJL� LQLVLDWLI� %DJL� SHUXVDKDDQ� \DQJ�

PHQJLPSOHPHQWDVLNDQ�VLVWHP�(53��PDVDODK�\DQJ�VXOLW�GDQ�EHVDU�GLKDGDSL�DGDODK�

PHQJLQWHJUDVLNDQ� VLVWHP� \DQJ� WHUSLVDK�SLVDK� GLSHUXVDKDDQ�� EHUSLQGDK� DUHD�

IXQJVLRQDO�\DQJ�WHUSLVDK�PHQMDGL�VHEXDK�VLVWHP�NRPSXWHU�\DQJ�GDSDW�PHOD\DQL�

NHEXWXKDQ�DQWDU�GHSDUWHPHQ�\DQJ�EHUEHGD �,QGULDQ\���������%XGD\D�SHUXVDKDDQ�

PHQJDFX� EDLN� NHSDGD� NHWHUOLEDWDQ� GXNXQJDQ� NHSHPLPSLQDQ� GDQ� DNVHVLELOLWDV�

GDODP�SUR\HN�GDQ�SHQJDNXDQ�GDUL�SHUDQ�SHJDZDL EHUSHQJDUXK�GDODP�NHEHUKDVLODQ�

LPSOHPHQWDVL VLVWHP (53�� %DQ\DN� SUR\HN (53� JDJDO� NDUHQD� SHJDZDL WLGDN�

PHQ\DGDUL� NHEXWXKDQ� GDQ� PDQIDDW� GDUL� SUR\HN� GDQ� DNDQ� UHVLVWHQ� WHUKDGDS�

SHUXEDKDQ�

0HQXUXW�VXUYHL�\DQJ�GLODNXNDQ�ROHK�)RUUHVWHU�5HVHDUFK�SDGD�EXODQ�$SULO�������

KDQ\D�HQDP�SHUVHQ�GDUL�����SHUXVDKDDQ�\DQJ�GLVXUYHL�PHQJDQJJDS�VLVWHP�(53�

PHUHND�HIHNWLI��VHPHQWDUD����SHUVHQ�PHQJDWDNDQ�PHUHND�WLGDN�HIHNWLI�DWDX�KDQ\D�

VHGLNLW� HIHNWLI� %HUGDVDUNDQ�SHQHOLWLDQ�*DUWQHU�*URXS�� VHNLWDU�����GDUL� VHPXD�

SUR\HN� (53� JDJDO� GLLPSOHPHQWDVLNDQ� EDKNDQ� VHWHODK� OHELK� GDUL� WLJD� WDKXQ�

�*LOORRO\��������SS��������� :DLOJXP��������GDQ�0RQDKDQ��������PHPDSDUNDQ�

EHEHUDSD� NDVXV� WHUNHQDO� \DQJ� WHUNDLW� WHQWDQJ� NHJDJDODQ� LPSOHPHQWDVL� (53��

&RQWRKQ\D�\DQJ�GLDODPL�SHUXVDKDDQ�1LNH�SURGXVHQ�VHSDWX�GDQ�RODKUDJD��6HWHODK�

PHODNXNDQ� SHPEDKDUXDQ� VLVWHP� (53� GDQ� VLVWHP� UDQWDL� SDVRN� VHQLODL� ���� MXWD�

GROODU�GL�WDKXQ�������1LNH�PDODK�NHKLODQJDQ�SHQMXDODQ�VHQLODL�����MXWD�GROODU�GDQ�

SHQXUXQDQ� QLODL� VDKDP� VHEHVDU� ���� 2OHK� NDUHQD� LWX�� �1DK� 	� -.XDQJ�� �����

PHQ\LPSXONDQ�WHQWDQJ�NHJDJDODQ�GDODP�PHQJLPSOHPHQWDVLNDQ�SUR\HN�(53�GDQ�

PDVLK�VHGLNLW�SHQHOLWLDQ�\DQJ�PHQ\HOLGLNL�NHVXNVHVDQ�LPSOHPHQWDVL�(53�GDUL�IDVH�

DZDO�KLQJJD�IDVH�LPSOHPHQWDVL�

.HOHPDKDQ�GDODP�KDO�SURVHV�\DQJ� WHUMDGL�NHWLND�VHVHRUDQJ�PHQJJXQDNDQ�VXDWX�

OD\DQDQ�GDQ�PHQ\DWDNDQ�EDKZD� VDODK� VDWX� WLWLN� OHPDK�GDODP�SHQJJXQDDQ�(53�

DGDODK� GDUL� VLVL� DGRSVLQ\D�� %DLN� VLIDWQ\D� SDNVDDQ� GDUL� SLPSLQDQ DWDX� VLIDWQ\D�

NHWLGDNWDKXDQ�� 'DUL� EDQ\DNQ\D� WHRUL� \DQJ� DGD�� VDODK� VDWX� WHRUL� \DQJ� VHULQJ�

GLJXQDNDQ�GDODP�PHODNXNDQ�DGRSVL�DGDODK�GLIXVL�LQRYDVL��3DGD�WHRUL�GLIXVL�LQRYDVL�

DGDQ\D�NHVHPSDWDQ�XQWXN�REVHUYDVL�VXDWX�SURGXN GDQ XQWXN�PHQJHWDKXL UHODWLYH�
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DGYDQWDJHV NHWLND PHOLKDW� VXDWX� SURGXN� LWX� EDLN� DWDX� WLGDN�� 'DQ� VHWHODK� NLWD�

PHQHULPDQ\D�LWX�WLGDN�VHUWD�PHUWD PHQJJXQDNDQQ\D��NDUHQD�DGD�IDVH�� IDVH�ODLQ�

VHEHOXP�PHQHUDSNDQ� OD\DQDQ��'HQJDQ�SHUNHPEDQJDQ�]DPDQ�\DQJ�DGD��EDQ\DN�

\DQJ�PHQ\DWDNDQ�EDKZD� WHRUL�± WHRUL�\DQJ�DGD�VXGDK� WLGDN� UHOHYDQ� ODJL�NDUHQD�

WHRUL� \DQJ� VXGDK� DGD� KDQ\D� PHPEDKDV� SURGXN� \DQJ� VLIDWQ\D� ELVD� GLJXQDNDQ��

0HVNLSXQ� WHRUL�± WHRUL� LQL� GDSDW�PHQMHODVNDQ� KDO� ± KDO� XQWXN�PHQJLGHQWLILNDVL�

SHQJJXQDDQ�(53�� WHWDSL�NHEHUDGDDQQ\D�PDVLK�EHOXP�ELVD GLNDWDNDQ�PDNVLPDO��

GHQJDQ�DQJND�NHJDJDODQ�(53�\DQJ�EHVDU �/XELV��������

6HEXDK�SHUXVDKDDQ�SHUOX�SURVHV�RWRPDWLVDVL�GDQ�LQWHJUDVL��VROXVL�\DQJ�GLWDZDUNDQ�

VHNDUDQJ�KDQ\D�(53��'DQ�GHQJDQ�DQJND�NHJDJDODQ�(53�\DQJ�EHVDU��GLSHUOXNDQ�

WHRUL�XQWXN�PHQJLGHQWLILNDVL�NHJDJDODQ�(53�SDGD�VLVL�WHUWHQWX��VHSHUWL�SDGD�IDVH�

SHQHULPDDQ�� 3DGD� IDVH� SHQHULPDDQ� GLSHUOXNDQ� VWUDWHJL� XQWXN� PHPXGDKNDQ�

SHUXVDKDDQ� PHQHQWXNDQ� SURGXN� \DQJ� WHSDW� EDJL� SHUXVDKDDQ�� 2OHK� NDUHQD� LWX��

GHQJDQ�EHVDUQ\D�DQJND�NHJDJDODQ�SHQJJXQDDQ�(53��SHQXOLV�PHPSXQ\DL�VROXVL�

GDQ� DNDQ� PHPEXDW� SHQHOLWLDQ� WHQWDQJ� ³3HQJHPEDQJDQ 7HRUL 0HDQV� RI

(QJDJHPHQW �02(� 7HUKDGDS� 3HQJJXQDDQ (QWHUSULVH� 5HVRXUFH� 3ODQQLQJ�

�(53� 3DGD� /HYHO $FFHSWDQFH´�� 'HQJDQ� DGDQ\D� WHRUL� LQL� GLKDUDSNDQ� GDSDW�

PHQJLGHQWLILNDVL� SHUPDVDODKDQ� \DQJ� DGD� XQWXN� NHSHUOXDQ� DVVHVVPHQW� GDQ�

PHQJHWDKXL�EDJDLPDQD�FDUD�DJDU�ELVD�PHQLQJNDWNDQ�WLQJNDW�DGRSVL��VHKLQJJD�(53�

WLGDN�PHQMDGL�IDLOHG�EDVHG�VROXWLRQ ODJL�GL�SHUXVDKDDQ�SHUXVDKDDQ�

,���5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ� WHODK� WHUGHVNULSVLNDQ�GLDWDV�� WHUGDSDW�EHEHUDSD�

UXPXVDQ�PDVDODK��5XPXVDQ�PDVDODK�WHUVHUEXW�DGDODK�VHEDJDL�EHULNXW�

�� 'HQJDQ� DGDQ\D� SHUEHGDDQ� SHQGDSDDW� EHUNDLWDQ� GHQJDQ� SODWIRUP (53��

EDJDLPDQD� SHQJJXQD� ELVD�PHQ\DULQJ� IDNWRU� ± IDNWRU� \DQJ� WHUNDLW� SDGD

WDKDS� DFFHSWDQFH EHUGDVDUNDQ� DWULEXW�� NDUHQD� MLND� DWULEXW� LWX� GLSHQXKL�

FHQGHUXQJ� DNDQ� OHELK� PXGDK� XQWXN� PHQFHUQD� ELDVQ\D� LQIRUPDVL� \DQJ�

EHUEHGD�

�� 'HQJDQ� EDQ\DNQ\D� SLOLKDQ� SODWIRUP� (53� \DQJ� GLWDZDUNDQ�� PHPEXDW�

SHUXVDKDDQ� ± SHUXVDKDDQ� VXOLW� PHQHQWXNDQ� SODWIRUP \DQJ� WHSDW�� 2OHK�

VHEDE� LWX� GLEXWXKNDQ YDULDEHO� SULRULWDV� \DQJ� GDSDW� PHPSHUKDWLNDQ
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YDULDEHO GDUL� VLVL� DFFHSWDQFH XQWXN� PHPXGDKNDQ� SHPLOLKDQ� SURGXN�

WHUVHEXW�

,���7XMXDQ�3HQHOLWLDQ
$GDSXQ�WXMXDQ�SHQHOLWLDQ�GDUL�UXPXVDQ�PDVDODK�\DQJ�WHODK�GLGHVNULSVLNDQ�GLDWDV�

DGDODK�VHEDJDL�EHULNXW��

�� 0HQJLGHQWLILNDVL�IDNWRU�IDNWRU�GDODP�PHQHQWXNDQ�SURGXN�(53�

�� 0HQJHNVSORUDVL�DQDOLVLV�NRUHODVL�PHQJJXQDNDQ�GDWD�REMHNWLI�

�� 0HUDQFDQJ� SULRULWDV� GRPDLQ�GRPDLQ� \DQJ� WHUNDLW� GDODP� PHQHQWXNDQ�

SURGXW�(53�

�� 0HQJHPEDQJNDQ�PRGHO�NHWHUOLEDWDQ�DQWDUD�XVHU GHQJDQ�SURGXN�(53�SDGD

WDKDS�LPSOLNDVL�

,���0DQIDDW�3HQHOLWLDQ
$GDSXQ�PDQIDDW�GDODP�SHQHOLWLDQ�LQL�

�� 'DSDW�PHQJLGHQWLILNDVL�IDNWRU�IDNWRU�GDODP�PHQHQWXNDQ�SURGXN�(53�

�� 'DSDW�PHQJHNVSORUDVL�DQDOLVLV�NRUHODVL�PHQJJXQDNDQ�GDWD�REMHNWLI�

�� 0HQJHWDKXL SHUDQFDQJDQ� SULRULWDV� GRPDLQ�GRPDLQ� \DQJ� WHUNDLW� GDODP�

PHQHQWXNDQ�SURGXW�(53�

�� 0HPDKDPL�SHQJHPEDQJDQ�PRGHO�NHWHUOLEDWDQ�DQWDUD�XVHU GHQJDQ�SURGXN�

(53�VDPSDL�WDKDS�LPSOLNDVL�

,�� %DWDVDQ�0DVDODK

$GDSXQ�EDWDVDQ�PDVDODK GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

�� 3HQJJXQD�VRIWZDUH�(53�SDGD�0LFURVRIW�'\QDPLF�1DYLVLRQ�

�� 3HQHOLWLDQ� LQL� EHUVLIDW� HNVSORUDWLI GHQJDQ� MXPODK� GDWD DWDX� VDPSHO \DQJ�

GLDQDOLVLV�VHEDQ\DN����

�� 7HULGLUL�GDUL����YDULDEHO��GLPDQD�DGD ��YDULDEHO�GHSHQGHQ GDQ���YDULDEHO�

LQGHSHQGHQ \DQJ�PDVXN�GDODP�GRPDLQ�LPSOLFDWLRQ WHUKDGDS�NRQVHS�PRGHO�

\DQJ�VHGDQJ�GLNHPEDQJNDQ�

�� 3HUXVDKDDQ� \DQJ� EHUJHUDN� GLELGDQJ� ,7� VROXWLRQ GDQ� PXOWLPHGLD� \DQJ�

VXGDK�PHQJJXQDNDQ�VLVWHP�(53�VHODPD�OHELK�GDUL��� WDKXQ�

�� 0HODNXNDQ�DQDOLVLV�GDWD�PHQJHQDL�KXEXQJDQ�DQWDU�YDULDEHO�PHQJJXQDNDQ�

DQDOLVLV�.HQGDOO¶V�WDX�


