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���� 7LQMDXDQ�3XVWDND�

7LQMDXDQ�SXVWDND�GLODNXNDQ�EHUGDVDUNDQ�NDMLDQ�SDGD�SHQHOLWLDQ� WHUGDKXOX�PDND�

GLSDSDUNDQ�EHEHUDSD�NDMLDQ�VHEDJDL�EHULNXW��

�$UWDWL���������GDODP�SHQHOLWLDQ�\DQJ�EHUMXGXO�3HUDQFDQJDQ�GDQ�3HQJDSOLNDVLDQ�

6LVWHP�3HQMXDODQ�3DGD� ³'LVWUR�6PLWK´�%HUEDVLV�(�FRPPHUFH��6PLWK� DGDODK� VDODK�VDWX�

GLVWUR�\DQJ�EDUX�EHUGLUL�VHMDN�WDKXQ������GL�6HPDUDQJ��0HNDQLVPH�VLVWHP�SHQMXDODQ�SDGD�

GLVWUR�VPLWK�PDVLK�PHQJJXQDNDQ�VLVWHP�NRQYHQVLRQDO��GLPDQD�NRQVXPHQ�KDUXV�GDWDQJ�

ODQJVXQJ�NH�GLVWUR��'HQJDQ�DGDQ\D�$SOLNDVL�(�FRPPHUFH�SDGD�'LVWUR�6PLWK�6HPDUDQJ�

GDSDW�PHPEHULNDQ�NHPXGDKDQ�NHSDGD�PDV\DUDNDW�XQWXN�PHODNXNDQ�SHPEHOLDQ�SURGXN�

WDQSD� KDUXV� GDWDQJ� NH� WHPSDWQ\D�� VHUWD� PHPSHUOXDV� SHPDVDUDQ� GDQ� PHQLQJNDWNDQ�

FXVWXPHU� OR\DOW\�� 6LVWHP� LQL� GLNHPEDQJNDQ� GHQJDQ� 6'/&� �6\VWHP� 'HYHORSPHQW� /LIH�

&\FOH�� GDQ� VRIWZDUH� \DQJ� GLJXQDNDQ� XQWXN� PHUDQFDQJ� GDQ� PHQGHVDLQ� $SOLNDVL� (�

FRPPHUFH� \DLWX� EDKDVD� SHPURJDPDQ� 3+3�� WH[W� HGLWRU� 0DFURPHGLD� 'UHDPZHDYHU� ���

'DWDEDVH�0\64/�GDQ�$GREH�3KRWRVKRS�&6���

�6XU\D�� ������� GDODP� SHQHOLWLDQ� \DQJ� EHUMXGXO� 3HUDQFDQJDQ� 6LVWHP� ,QIRUPDVL�

3HQMXDODQ�%HUEDVLV�:HE�3DGD�7RNR�9LYDOGL�&HOO��9LYDOGL�&HOO�DGDODK�VHEXDK�WRNR�\DQJ�

PHQMXDO�EHUEDJDL�MHQLV�KDQGSKRQH�GDQ�DNVHVRULV�KDQGSKRQH��3DGD�9LYDOGL�&HOO��SURVHV�

SHQMXDODQ�EHOXP�PHQJJXQDNDQ�NRPSXWHULVDVL�� VHKLQJJD�ZDNWX�\DQJ�GLEXWXKNDQ�VDQJDW�

ODPD�GDQ�NHPXQJNLQDQ�WHUMDGLQ\D�NHKLODQJQ\D�EHEHUDSD�FDWDWDQ�SHQMXDODQ�GDQ�SHQMXDODQ�

EDUDQJ� WHUMDGL� WLGDN� PDNVLPDO�� 8QWXN� PHQJDWDVL� SHUPDVDODKDQ� WHUVHEXW� GLJXQDNDQODK�

VLVWHP�(�FRPPHUFH��'HQJDQ�VLVWHP�LQL�SHODQJJDQ�WLGDN�SHUOX�UHSRW�GDWDQJ�NH�WRNR�GDQ�

GDSDW� PHPHVDQQ\D� NDSDQ� VDMD� WDQSD� EDWDVDQ� ZDNWX�� 3HUDQFDQJDQ� 6LVWHP� ,QIRUPDVL�

3HQMXDODQ�+DQGSKRQH�'DQ�$NVHVRULV�+DQGSKRQH� EHUEDVLV�:HE�3DGD�9LYDOGL�&HOO� LQL�

GLUDQFDQJ� GHQJDQ� PHQJJXQDNDQ� PDFURPHGLD� GUHDPZHDYHU�� SKS�� P\VTO�� [DPSS� GDQ�

SKRWRVKRS��

�%DQX�� ������� GDODP� SHQHOLWLDQQ\D� \DQJ� EHUMXGXO� 6LVWHP� ,QIRUPDVL� 3HQMXDODQ�

%HUEDVLV� :HE� 3DGD� 8VDQWH[�� 8VDQWH[� DGDODK� SHUXVDKDDQ� \DQJ� EHUJHUDN� GL� ELGDQJ�



��

SHPEXDWDQ��SHQMXDODQ��GDQ�SHPDVDUDQ�EDWLN��6DQJDW�SHUOX�DGDQ\D�NHPXGDKDQ�SHOD\DQDQ�

XQWXN�PHPXGDKNDQ�SHODQJJDQ�\DQJ�MDXK�GDUL�MDQJNDXDQ��*XQD�PHPIDVLOLWDVL�LWX�VHPXD�

GDSDW� GLUHDOLVDVLNDQ� GHQJDQ� WRNR� RQOLQH� �(�&RPPHUFH��� $SOLNDVL� WRNR� RQOLQH� \DQJ�

GLEDQJXQ� LQL� EHUWXMXDQ� XQWXN�PHPEDQWX�8VDQWH[� GDODP� KDO� SHPDVDUDQ� GDQ� SHQMXDODQ�

SURGXN��3URVHV�SHPEXDWDQ�SURJUDP� LQL�GLPXODL�GHQJDQ�PHQJDQDOLVD�VLVWHP�\DQJ� WHODK�

DGD�GL�8VDQWH[��NHPXGLDQ�GLEXDW�')'��(5'�GDQ�WDEHO�WDEHO�\DQJ�GLSHUOXNDQ��'LODQMXWNDQ�

GHQJDQ� PHQGHVDLQ� LQWHUIDFH� GDQ� PHPEXDW� SURJUDPQ\D�� $SOLNDVL� WRNR� RQOLQH� LQL�

PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� 3+3�� 0\64/� VHEDJDL� GDWDEDVH�� 0DFURPHGLD�

'UHDPZHDYHU���VHEDJDL�HGLWRU�+70/�GDQ�&RUHO'UDZ�VHEDJDL�LPDJH�HGLWRU��$SOLNDVL�LQL�

PHPLOLNL�WLJD�IXQJVL�XWDPD��3HUWDPD�\DLWX�XQWXN�XVHU�XPXP��VHWLDS�SHQJXQMXQJ�ZHEVLWH�

ELVD�PHOLKDW�NDWDORJ�SURGXN��PHQJJXQDNDQ�OD\DQDQ�ZHEVLWH��WHWDSL�WLGDN�ELVD�PHODNXNDQ�

SHPHVDQDQ� SURGXN�� .HGXD� DGDODK� DQJJRWD� \DQJ� ELVD� PHODNXNDQ� SHPHVDQDQ� SURGXN��

7HUDNKLU�\DLWX�DGPLQLVWUDWRU�\DQJ�ELVD�PHODNXNDQ�SHQJHORODDQ�GDWD�SURGXN��PHQJHOROD�

SHVDQDQ�GDQ�PHPSHUROHK�ODSRUDQ��

�0LQDUQL� �������� GDODP� SHQHOLWLDQQ\D� \DQJ� EHUMXGXO� 3HUDQFDQJDQ� DSOLNDVL�

3HQMXDODQ� 0RELO� %HNDV� 'L� &9�� 6KDQG\� 0RWRU� PHUXSDNDQ� VKRZURRP� PRELO� \DQJ�

EHUJHUDN� GDODP� ELGDQJ� MXDO�EHOL� PRELO� EHNDV�� SURPRVL� \DQJ� DGD�PDVLK�PHQJJXQDNDQ�

IDVLOLWDV�NHUWDV�� EURVXU�GDQ� IDVLOLWDV� ODLQQ\D� \DQJ� VHMHQLV��+DPEDWDQ�KDPEDWDQ� WHUVHEXW�

PHPEXDW�NXUDQJ�HIHNWLIQ\D�SURPRVL�SURGXN��'DQ�VHPDNLQ�EDQ\DNQ\D�YDULDVL�PHUHN�GDQ�

MHQLV�PRELO�EHUHGDU�PHPEXDW�SDUD�NRQVXPHQ�ELQJXQJ�XQWXN�PHPLOLK�PRELO�\DQJ�DNDQ�

GLEHOLQ\D�� +DO� WHUVHEXW� DNDQ� PHQMDGL� NHQGDOD� ELOD� SDUD� SHODQJJDQ� \DQJ� PHPSXQ\DL�

DNWLYLWDV� SDGDW� DWDX� WLGDN� PHPLOLNL� ZDNWX� OXDQJ� \DQJ� EDQ\DN�� 7XMXDQ� GLODNXNDQQ\D�

SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHUDQFDQJ�VHEXDK�VLVWHP�LQIRUPDVL�SHQMXDODQ�PRELO�EHNDV��

$SOLNDVL� GLEDQJXQ�EHUEDVLV�ZHE�GHQJDQ�PHQJJXQDNDQ� EDKDVD�SHPURJUDPDQ�3+3� GDQ�

0<64/� VHEDJDL� GDWDEDVHQ\D�� 0HWRGH� SHQJHPEDQJDQ� VLVWHP� \DQJ� GLJXQDNDQ� DGDODK�

ZDWHUIDOO�� $SOLNDVL� KDQ\D� VHEDJDL� PHGLD� XQWXN� PHPSURPRVLNDQ� PRELO� EHNDV� GDQ�

PHPEHULNDQ�LQIRUPDVL�LQIRUPDVL�\DQJ�GLEXWXKNDQ�EDJL�RUDQJ�\DQJ�LQJLQ�PHPEHOL�PRELO�

EHNDV���

� 3DGD�SHQHOLWLDQ�ZHEVLWH�H�FRPPHUFH�52)/��5R\DO�)OXVK�&ORWK��GLXWDPDNDQ�SDGD�

SHPHVDQDQ� SURGXN� PHODOXL�ZHEVLWH� EHVHUWD� NRQILUPDVL� SHPED\DUDQQ\D�� PHPXGDKNDQ�
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GDODP�SHQFDULDQ�GDWD�SURGXN��GDQ�ODSRUDQ�SHQMXDODQ��0HWRGH�SHQJHPEDQJDQ�VLVWHP�\DQJ�

GLJXQDNDQ�DGDODK�ZDWHUIDOO��'DODP�SHPEDQJXQDQQ\D�ZHEVLWH�LQL�PHQJJXQDNDQ�WHPSODWH

ERRWVWUDS��NHXQJJXODQ�GDUL�ERRWVUDS�WHUOHWDN�SDGD�NRQVXPVL�PHPRUL�\DQJ�OHELK�VHGLNLW��

6HODLQ� LWX� NHXQJJXODQ� GDUL� ERRWVWUDS� MXJD� SDGD� WDPSLODQ� \DQJ� OHELK� EDLN� GDQ� GDSDW�

PHQ\HVXDLNDQ� OHEDU� OD\DU� NHWLND� GLDNVHV� GLEHUEDJDL� SHUDQJNDW�� %RRWVWUDS� PHPLOLNL�

NHFHSDWDQ�ORDGLQJ�\DQJ�OHELK�FHSDW�GLEDQGLQJ�ZHEVLWH�\DQJ�WLGDN�PHQJJXQDNDQ�ERRWVWUDS�

NHWLND�PHQJDNVHV�KDODPDQ�ZHEVLWH� WHUVHEXW��%RRWVUDS�OHELK�EDQ\DN�PHQJJXQDNDQ�&66�

GLEDQGLQJ� VFULSW� VHSHUWL� -DYD6FULSW�� -4XHU\�� GDQ� VHEDJDLQ\D�� $SOLNDVL� LQL� GLEDQJXQ�

GHQJDQ�PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�3+3��-DYDVFULSW��&66�GDQ�0\64/�VHEDJDL�

GDWDEDVHQ\D�

���� /DQGDVDQ�7HRUL�

������ :HEVLWH�

ZHEVLWH� DGDODK� NXPSXODQ� KDODPDQ� ZHE� \DQJ� PHQJDQGXQJ� LQIRUPDVL�� )XQJVL�

ZHEVLWH� VDDW� LQL� VXGDK� KDPSLU� GDSDW� PHOD\DQL� EHUEDJDL� NHEXWXKDQ� PDQXVLD�� VHSHUWL�

WHUVHGLDQ\D�ZHEVLWH H��FRPPHUFH��6HODLQ�LWX��ZHEVLWH�MXJD�GDSDW�PHQMDGL�PHGLD�SURPRVL��

SURPRVL�SHUXVDKDDQ�DWDX�LQVWDQVL��SURPRVL�MDVD��GDQ�ODLQ�VHEDJDLQ\D��.HXQJJXODQ�ZHEVLWH�

DGDODK� GDSDW� GLDNVHV�ROHK� VLDSD� VDMD�� GLPDQD� VDMD�� NDSDQ� VDMD� WDQSD� WHUNHQGDOD�ZDNWX��

WHPSDW�GDQ�MDUDN��VHPXDQ\D�ELVD�GLDNVHV�GHQJDQ�WHNQRORJL�LQWHUQHW��

������ (�FRPPHUFH

0HQXUXW� /DXGRQ� /� ������� �� (�&RPPHUFH� DGDODK� VXDWX� SURVHV� PHPEHOL� GDQ�

PHQMXDO� SURGXN�SURGXN� VHFDUD� HOHNWURQLN� ROHK� NRQVXPHQ� GDQ� GDUL� SHUXVDKDDQ� NH�

SHUXVDKDDQ�GHQJDQ�FRPSXWHU�VHEDJDL�SHUDQWDUD�WUDQVDNVL�ELVQLV��(�&RPPHUFH�DWDX�\DQJ�

ELDVD� GLVHEXW� MXJD� GHQJDQ� LVWLODK�(FRP� DWDX�(PPHUFH� DWDX�(&�PHUXSDNDQ�SHUWXNDUDQ�

ELVQLV� \DQJ� UXWLQ� GHQJDQ�PHQJJXQDNDQ� WUDQVPLVL�(OHFWURQLF�'DWD� ,QWHUFKDQJH� �(',���

HPDLO��HOHFWURQLF�EXOOHWLQ�ERDUGV��PHVLQ�IDNVLPLOL��GDQ�(OHFWURQLF�)XQGV�7UDQVIHU�\DQJ�

EHUNHQDDQ�GHQJDQ�WUDQVDNVL�WUDQVDNVL�EHODQMD�GL�,QWHUQHW�VKRSSLQJ��

������ ,QWHUQHW�

0HQXUXW�:LERZR�7XUQDG\� �7XUQDG\�:HEORJ���������0HL� ������ ,QWHUQHW�DGDODK�

VHEXDK� MDULQJDQ�NRPSXWHU� \DQJ� WHUGLUL�GDUL�EHUEDJDL�PDFDP�XNXUDQ� MDULQJDQ�NRPSXWHU� GL�

VHOXUXK�GXQLD�PXODL�GDUL�VHEXDK�3&��MDULQJDQ�MDULQJDQ�ORNDO�EHUVNDOD�NHFLO��MDULQJDQ�MDULQJDQ�
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NHODV� PHQHJDK�� KLQJJD� MDULQJDQ�MDULQJDQ� XWDPD� \DQJ� PHQMDGL� WXODQJ� SXQJJXQJ� LQWHUQHW�

VHSHUWL�16)QHW��1($5QHW��685$QHW��GDQ�ODLQ�ODLQ��

������ :HE�6HUYHU

:HE�VHUYHU�PHUXSDNDQ�VHEXDK�DSOLNDVL�SHUDQJNDW�OXQDN��$SOLNDVL�ZHE�VHUYHU� LQL�

GLMDODQNDQ�SDGD�VHEXDK�NRPSXWHU�\DQJ�GLVHEXW�GHQJDQ�VHUYHU��:HE�VHUYHU�DGDODK�VDODK�

VDWX� MHQLV� SHUDQJNDW� OXQDN� \DQJ� PHQ\HGLDNDQ� OD\DQDQ� KDODPDQ� �GRNXPHQ��ZHE� \DQJ�

GDSDW�GLDNVHV�GL�VHOXUXK�GXQLD�PHODOXL�LQWHUQHW��

:HE�VHUYHU�DNDQ�PHOD\DQL�SHUPLQWDDQ�DNVHV�KDODPDQ�ZHE�GHQJDQ�EDQWXDQ�SURWRNRO�

NRPXQLNDVL�WHUXWDPD�+773��

6DODK� VDWX�FRQWRK�SODWIRUP� WHUVHEXW� DGDODK�DSDFKH��$SDFKH� DGDODK�DSOLNDVL�ZHE�

VHUYHU�\DQJ�WHUVHGLD�VHFDUD�JUDWLV�GDQ�GLVHEDUNDQ�GHQJDQ�OLVHQVL�RSHQ�VRXUFH��

������ 'RPDLQ

0HQXUXW�%XGL�5DKDUMR�,PDP���������'RPDLQ�DGDODK�QDPD�XQLN�\DQJ�GLPLOLNL�ROHK�

VHEXDK� ZHEVLWH� \DQJ� VHQGL� GDUL� GXD� EDJLDQ� XWDPD� GDQ� GLSLVDKNDQ� ROHK� VHEXDK� WLWLN��

0LVDOQ\D�� OLQWDX�LQIR�� GHWLN�FRP�� HOH[PHGLD�FR�LG�� GDQ� ODLQ�ODLQ�� 6HEXDK� QDPD� GRPDLQ

EXNDQODK�EHUVLIDW�KDN�PLOLN��QDPXQ�OHELK�NHSDGD�KDN�VHZD��NDUHQD�NHSHPLOLNDQ�VHEXDK�

GRPDLQ� GLEDWDVL�ROHK�ZDNWX� �ELDVDQ\D� SHU� WDKXQ��GDQ� KDUXV�PHPED\DU�� MLND�ZDNWXQ\D�

KDELV�DQGD�ELVD�PHPSHUSDQMDQJ�VHZD�GRPDLQ�XQWXN�WDKXQ�WDKXQ�EHULNXWQ\D��

������+773��+\SHUWH[W�7UDQVIHU�3URWRFRO��

+773��+\SHUWH[W�7UDQVIHU�3URWRFRO��DGDODK�VXDWX�SURWRNRO�\DQJ�PHQJJXQDNDQ�

DWXUDQ� \DQJ� SHUOX� GLLNXWL� ROHK� ZHE� EURZVHU� GDODP� PHPLQWD� DWDX� PHQJDPELO� VXDWX�

GRNXPHQ� GDQ� ROHK�ZHE VHUYHU� GDODP� PHQ\HGLDNDQ� GRNXPHQ� \DQJ� GLPLQWD� ROHK�ZHE�

EURZVHU�� 3URWRNRO� LQL� PHUXSDNDQ� SURWRNRO� VWDQGDU� \DQJ� GLJXQDNDQ� XQWXN� PHQJDNVHV�

GRNXPHQ�+70/��'L�GDODP�LQWHUQHW�GLNHQDO�EHEHUDSD�SURWRNRO�ODLQ�GLDQWDUDQ\D��)73��)LOH�

7UDQVIHU�3URWRFRO��*RSKHU�1173��1HWZRUN�1HZV�7UDQVIHU�3URWRFRO���

������3+3��3+3�+\SHUWH[W�3UHSRFHVVRU��

0HQXUXW�%XGL�5DKDUMR� ,PDP���������3+3�DGDODK� VDODK� VDWX�SHPURJUDPDQ� VNULS�

\DQJ� GLUDQFDQJ� XQWXN� PHPEDQJXQ� DSOLNDVL�ZHE��.HWLND� GLSDQJJLO� GDUL�ZHE� EURZVHU��

SURJUDP�\DQJ�GLWXOLV�GHQJDQ�3+3�DNDQ�GL�SDUVLQJ�GL�GDODP�ZHE�VHUYHU�ROHK�LQWHUSUHWHU�
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3+3� GDQ� WHUMHPDKNDQ� NH� GDODP� GRFXPHQ�+70/�� \DQJ� VHODQMXWQ\D� DNDQ� GLWDPSLONDQ�

NHPEDOL�NH�ZHE�EURZVHU��.DUHQD�SHPURVHVDQ�SURJUDP�3+3�GLODNXNDQ�GL�OLQJNXQJDQ�ZHE�

VHUYHU�� 3+3�GLNDWDNDQ� VHEDJDL� EDKDVD� VLVL� VHUYHU� �VHUYHU�VLGH���2OHK� VHEDE� LWX� VHSHUWL�

\DQJ�WHODK�GLNHPXNDNDQ�VHEHOXQ\D��NRGH�3+3�WLGDN�DNDQ�WHUOLKDW�SDGD�VDDW�XVHU�PHPLOLK�

SHULQWDK�³9LHZ�6RXUFH´�SDGD�ZHE�EURVZHU�\DQJ�PHUHND�JXQDNDQ��6HODLQ�PHQJJXQDNDQ�

3+3��DSOLNDVL�ZHE�MXJD�GDSDW�GLEDQJXQ�GHQJDQ�-DYD��-63�-DYD�6HUYHU 3DJHV�GDQ�6HUYOHW����

3HUO��3\WKRQ��5XE\��PDXSXQ�$63��$FWLYH�6HUYHU�3DJHV���

������7HNQRORJL�3HQJHPEDQJDQ�$SOLNDVL�

��������8QLILHG�0RGHOLQJ�/DQJXDQJH��80/��

8QLILHG�0RGHOLQJ�/DQJXDQJH� �80/��PHUXSDNDQ�EDKDVD�SHPRGHODQ�VHFDUD�JUDILV�

\DQJ� GLJXQDNDQ� XQWXN� PHQVSHVLILNDVLNDQ�� PHQYLVXDOLVDVLNDQ�� PHPEDQJXQ�� GDQ�

PHQGRNXPHQWDVLNDQ� VHOXUXK� UDQFDQJDQ� DSOLNDVL� SHUDQJNDW� OXQDN�� 3HQJJXQDDQ� PRGHO�

80/�EHUWXMXDQ�XQWXN�PHQJLGHQWLILNDVLNDQ�EDJLDQ�EDJLDQ�\DQJ�WHUPDVXN�GDODP�OLQJNXS�

VLVWHP� GL� GDODP� DSOLNDVL�� 0RGHO� 80/� \DQJ� GLSDNDL� GDODP� SHQJHPEDQJDQ� ZHE� H�

FRPPHUFH�5R\DO�)OXVK�DQWDUD�ODLQ�DGDODK�8VH�&DVH�'LDJUDP��$FWLYLW\�'LDJUDP��&ODVV�

'LDJUDP��(5�'LDJUDP���6KROLT���

��������8VH�&DVH�'LDJUDP�

8VH�&DVH�'LDJUDP�PHQGHVNULSVLNDQ�VHEXDK�LQWHUDNVL�DQWDUD�VDWX�DWDX�OHELK�DFWRU

GHQJDQ� VLVWHP� \DQJ� GLEXDW�� 'DSDW� GLNDWDNDQ�8VH� &DVH� GLJXQDNDQ� XQWXN� PHQJHWDKXL�

IXQJVL�\DQJ�DGD�GL�GDODP�VLVWHP�GDQ�VLDSD�VDMD�\DQJ�EHUKDN�PHQJJXQDNDQ�IXQJVL�IXQJVL�

\DQJ�GLEXWXKNDQ��6LPERO�VLPERO�\DQJ�GLJXQDNDQ�GDODP�XVH�FDVH�GLDJUDP�GDSDW�GLOLKDW�

SDGD�7DEHO������
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7DEHO�����6LPERO�VLPERO�GDODP�8VH�&DVH

1R� *DPEDU� 1DPD�*DPEDU� .HWHUDQJDQ�

�� 8VH�&DVH�

0HUXSDNDQ�IXQJVLRQDOLWDV�

\DQJ�GLVHGLDNDQ�VLVWHP�

VHEDJDL�XQLW�\DQJ�EHUWXNDU�

SHVDQ�GHQJDQ�DFWRU�

�� $FWRU�

0HUXSDNDQ�DEVWUDFWLRQ

GDUL�RUDQJ�\DQJ�

PHQJDNWLINDQ�IXQJVL�GDUL�

WDUJHW�VLVWHP�GDQ�

PHUXSDNDQ�RUDQJ�\DQJ�

EHULQWHUDNVL�GHQJDQ�XVH�

FDVH��

�� $VVRFLDWLRQ�

'LJDPEDUNDQ�GHQJDQ�

JDULV�WDQSD�SDQDK�\DQJ�

PHQJLQGLNDVLNDQ�VLDSD�

\DQJ�EHULLQWHUDNVL�VHFDUD�

ODQJVXQJ�GHQJDQ�VLVWHP��

�� *HQHUDOL]DWLRQ�

0HQJLQGLNDVLNDQ�VLDSD�

\DQJ�EHULQWHUDNVL�VHFDUD�

SDVLI�GHQJDQ�VLVWHP��



���

1R� *DPEDU 1DPD�*DPEDU .HWHUDQJDQ

�� ффŝŶĐůƵĚĞхх ,QFOXGH�

0HQJLGHQWLILNDVL�

KXEXQJDQ�DQWDU�GXD�XVH�

FDVH�GLPDQD�VDWX�XVHFDVH

PHPDQJJLO�XVHFDVH�\DQJ�

ODLQ��

�� ффĞǆƚĞŶĚхх ([WHQG�

0HUXSDNDQ�SHUOXDVDQ�GDUL�

XVH�FDVH�MLND�NRQGLVL�DWDX�

V\DUDW�WHUSHQXKL��

��������$FWLYLW\�'LDJUDP�

$FWLYLW\� 'LDJUDP� PHUXSDNDQ� GLDJUDP� \DQJ� GLJXQDNDQ� XQWXN� PHQJJDPEDUNDQ�

ZRUNIORZ��DOLUDQ�NHUMD��DWDX�DNWLYLWDV�GDUL�VHEXDK�VLVWHP�DWDX�SURVHV�ELVQLV��6LPERO�VLPERO�

\DQJ�GLJXQDNDQ�GDODP�DFWLYLW\�GLDJUDP�GDSDW�GLOLKDW�SDGD�7DEHO������

7DEHO�����6LPERO�VLPERO�GDODP�$FWLYLW\�'LDJUDP�

1R� *DPEDU� 1DPD�*DPEDU� .HWHUDQJDQ�

�� 6WDUW�3RLQW�

0HUXSDNDQ�DZDO�GDODP�

DNWLILWDV�

�� (QG�3RLQW�

0HUXSDNDQ�DNKLU�GDODP�

DNWLILWDV��

�� $FWLYLWLHV�

0HQJJDPEDUNDQ�VXDWX�

SURVHV�DWDX�NHJLDWDQ�ELVQLV�



���

1R� *DPEDU� 1DPD�*DPEDU .HWHUDQJDQ�

�� 'HFLVLRQ�3RLQW�

0HQJJDPEDUNDQ�SLOLKDQ�

XQWXN�SHQJDPELODQ�

NHSXWXVDQ�GDODP�DNWLILWDV��

��

dŝƚůĞ

&ƵŶĐƚŝŽŶ

WŚ
ĂƐ
Ğ

6ZLPODQH�

'LJXQDNDQ�XQWXN�SHPEDJLDQ�

DFWLYLW\�GLDJUDP�\DQJ�

PHQXQMXNNDQ�VLDSD�\DQJ�

PHODNXNDQ�DNWLILWDV��

��������&ODVV�'LDJUDP�

&ODVV�'LDJUDP�PHUXSDNDQ�GLDJUDP�\DQJ�GLJXQDNDQ�XQWXN�PHQXQMXNNDQ�DWULEXW�

DWULEXW�GDQ�RSHUDVL�RSHUDVL�GDUL�VHEXDK�NHODV�GDQ�FRQVWUDLQW�\DQJ�EHUKXEXQJDQ�GHQJDQ�

REMHN� \DQJ� GLNRQHNVLNDQ�� &ODVV� 'LDJUDP� VHFDUD� NKDV� PHOLSXWL�� 1DPD� .HODV� �&ODVV�

1DPH���$WULEXW��$WWULEXWHV���2SHDVL��2SHUDWLRQV���GDQ�5HODVL��5HODWLRQVKLSV���

��������(QWLW\�5HODWLRQVKLS�'LDJUDP��(5'��

(5'�PHUXSDNDQ�VXDWX�PRGHO�XQWXN�PHQMHODVNDQ�KXEXQJDQ�DQWDU�GDWD�GDODP�EDVLV�

GDWD�EHUGDVDUNDQ�REMHN�REMHN�GDVDU�GDWD�\DQJ�PHPSXQ\DL�KXEXQJDQ�DQWDU�UHODVL��(5'

GLJXQDNDQ�XQWXN�PHPRGHONDQ�VWUXNWXU�GDWD�GDQ�KXEXQJDQ�DQWDU�GDWD� �H[SUHVLNX��Q�G����

XQWXN�PHQJJDPEDUNDQQ\D�GLJXQDNDQ�EHEHUDSD�QRWDVL�GDQ�VLPERO�VHSHUWL�SDGD�WDEOH������



���

7DEHO�����6LPERO�VLPERO�GDODP�(QWLW\�5HODWLRQVKLS�'LDJUDP

������6RIWZDUH�'HYHORSPHQW�/LIH�&\FOH

'DODP� DOXU� SHQHOLWLDQ�� PHWRGH� \DQJ� GLJXQDNDQ� DGDODK� PRGHO� 6'/&� �6RIWZDUH�

'HYHORSPHQW�/LIH�&\FOH���6'/&�DGDODK�VXDWX�NHUDQJND�\DQJ�PHQJJDPEDUNDQ�EHEHUDSD�

NHJLDWDQ� \DQJ� GLODNXNDQ� PHODOXL� EHEHUDSD� WDKDS� GDODP� SHPEXDWDQ� VHEXDK� VRIWZDUH

�)DWWD�� ������� 6HODLQ� LWX�� 6'/&� MXJD� SHQWLQJ� XQWXN� SURVHV� PDLQWHQDQFH� VRIWZDUH� LWX�

VHQGLUL��

0RGHO�6'/&�\DQJ�GLSDNDL�GDODP�SHQJHPEDQJDQ�DSOLNDVL�DGDODK�PRGHO�:DWHUIDOO��

0HQXUXW� �6RPPHUYLOOH�� ������� ZDWHUIDOO� PRGHO� DGDODK� VHEXDK� FRQWRK� GDUL� SURVHV�

SHUHQFDQDDQ� GLPDQD� VHPXD� SURVHV� NHJLDWDQ� KDUXV� WHUOHELK� GDKXOX� GLUHQFDQDNDQ� GDQ�

GLMDGZDONDQ� VHEHOXP� GLNHUMDNDQ� :DWHUIDOO�0RGHO� DWDX�&ODVVLF� /LIH� &\FOH� PHUXSDNDQ�

1R� *DPEDU� 1DPD�*DPEDU� .HWHUDQJDQ�

�� (QWLWDV�

6XDWX�REMHN�\DQJ�GDSDW�GL�

GHQWLILNDVL�GDODP�

OLQJNXQJDQ�SHPDNDL�

�� 5HODVL�

0HQXQMXNDQ�DGDQ\D�

KXEXQJDQ�GL�DQWDUD�

VHMXPODK�HQWLWDV�\DQJ�

EHUEHGD��

�� $WULEXW�

%HUIXQJVL�

PHQGHVNULSVLNDQ�NDUDNWHU�

HQWLWDV�DWULEXW�\DQJ�

EHUIXQJVL�VHEDJDL�NH\�

GLEHUL�JDULV�EDZDK���

�� $VVRFLDWLRQ�

6HEDJDL�SHQJKXEXQJ�

DQWDUD�UHODVL�GHQJDQ�

HQWLWDV��UHODVL�GDQ�HQWLWDV�

GHQJDQ�DWULEXW��



���

PRGHO�\DQJ�SDOLQJ�EDQ\DN�GLSDNDL�GDODP�6RIWZDUH�(QJLQHHULQJ��6(���'LVHEXW�ZDWHUIDOO

NDUHQD�WDKDS�GHPL�WDKDS�\DQJ�GLODOXL�KDUXV�PHQXQJJX�VHOHVDLQ\D�WDKDS�VHEHOXPQ\D�GDQ�

EHUMDODQ�EHUXUXWDQ��

*DPEDU�����0HWRGH�:DWHUIDOO�

7HUGDSDW���WDKDSDQ�PHWRGH�:DWHUIDOO�\DQJ�GDSDW�GLOLKDW�SDGD�JDPEDU�����GL�PXODL�

GDUL�DQDOLVLV�GDQ�GHILQLVL�NHEXWXKDQ�KLQJJD�RSHUDVL�GDQ�SHPHOLKDUDDQ��%HULNXW�SHQMHODVDQ�

GDUL�WDKDSDQ�PHWRGH�:DWHUIDOO��

�� $QDOLVLV�GDQ�GHILQLVL�NHEXWXKDQ��/D\DQDQ��EDWDVDQ��GDQ�WXMXDQ�VLVWHP�GLWHQWXNDQ�

PHODOXL�NRQVXOWDVL�GHQJDQ�XVHU��

�� 3HUDQFDQJDQ� VLVWHP�GDQ�SHUDQJNDW� OXQDN�� 3URVHV�SHUDQFDQJDQ� VLVWHP�PHPEDJL�

SHUV\DUDWDQ� GDODP� VLVWHP� SHUDQJNDW� NHUDV� DWDX� SHUDQJNDW� OXQDN�� .HJLDWDQ� LQL�

PHQHQWXNDQ� DUVLWHNWXU� VLVWHP� VHFDUD� NHVHOXUXKDQ�� 3HUDQFDQJDQ� PHOLEDWNDQ�

LGHQWLILNDVL�GDQ�GHVNULSVL�DEVWUDNVL�VLVWHP�SHUDQJNDW�OXQDN�\DQJ�PHQGDVDU��

�� ,PSOHPHQWDVL� GDQ�SHQJXMLDQ�XQLW��3DGD� WDKDS� LQL��SHUDQFDQJDQ�SHUDQJNDW� OXQDN�

GLUHDOLVDVLNDQ� GHQJDQ� SURJUDP� DWDX� XQLW� SURJUDP�� 3HQJXMLDQ� LQL� PHOLEDWNDQ�

YHULILNDVL�EDKZD�VHWLDS�XQLW�WHODK�PHPHQXKL�VSHVLILNDVLQ\D��

ZĞƋƵŝƌĞŵĞŶƚ�
�ĞĨŝŶŝƚŝŽŶ

^ǇƐƚĞŵ�ĂŶĚ�
^ŽĨƚǁĂƌĞ��ĞƐŝŐŶ

/ŵƉůĞŵĞŶƚĂƚŝŽŶ�
ĂŶĚ�hŶŝƚ�dĞƐƚŝŶŐ

/ŶƚĞŐƌĂƚŝŽŶ�ĂŶĚ�
^ǇƐƚĞŵ�dĞƐƚŝŶŐ

KƉĞƌĂƚŝŽŶ�ĂŶĚ�
DĂŝŶƚĞŶĂŶĐĞ



���

�� ,QWHJUDVL� GDQ� SHQJXMLDQ� VLVWHP�� 8QLW� SURJUDP� DWDX� SURJUDP� LQGLYLGXDO�

GLLQWHJUDVLNDQ� GDQ� GLXML� VHEDJDL� VLVWHP� \DQJ� OHQJNDS� XQWXN� PHQMDPLQ� EDKZD�

NHEXWXKDQ�VLVWHP�WHODK�GLSHQXKL��

�� 2SHUDVL�GDQ�SHPHOLKDUDDQ��\DLWX�PHQJRSHUDVLNDQ�SURJUDP�GL�OLQJNXQJDQQ\D�GDQ�

PHODNXNDQ�SHPHOLKDUDDQ��%LDVDQ\D�LQL�PHUXSDNDQ�IDVH�VLNOXV�KLGXS�\DQJ�SDOLQJ�

ODPD��3HPHOLKDUDDQ�PHQFDNXS�NRUHNVL�GDUL�EHUEDJDL�HUURU�\DQJ�WLGDN�GLWHPXNDQ�

SDGD� WDKDS�WDKDS� VHEHOXPQ\D�� PHODNXNDQ� SHUEDLNDQ� DWDV� LPSOHPHQWDVL� XQLW�

VLVWHP� GDQ� SHQJHPEDQJDQ� OD\DQDQ� VLVWHP�� GDQ� SHUV\DUDWDQ�SHUV\DUDWDQ� EDUX�

GLWDPEDKNDQ��


