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��� /DWDU�%HODNDQJ

'HZDVD� LQL� WHNQRORJL� WLGDN� ELVD� GLSLVDKNDQ� ODJL� GDUL� NHKLGXSDQ� VHNDUDQJ��

WHUXWDPD� GL� NHKLGXSDQ� VHKDUL�KDUL�� 7HNQRORJL� VXGDK� PDVXN� GL� VHWLDS� ELGDQJ�

NHKLGXSDQ� WDN� WHUNHFXDOL� GL� ELGDQJ� 3HQGLGLNDQ�� 0HQLQJNDWQ\D� SHPEDQJXQDQ�

MDULQJDQ�XQWXN�NRPXQLNDVL�GLPDQIDDWNDQ�GDODP�PHQXQMDQJ�NHEXWXKDQ�GL�ELGDQJ�

3HQGLGLNDQ�� 3HUJHVHUDQ� WHUMDGL� NHWLND� WHNQRORJL� LQIRUPDVL� PDVXN� GDODP� ELGDQJ�

3HQGLGLNDQ��VHPXD�ELVD�PHQMDGL�OHELK�PXGDK�GDQ�FHSDW�GDODP�PHQJDNVHV�LQIRUPDVL�

GDODP�3HQGLGLNDQ�

7HNQRORJL� LQIRUPDVL� PHUXSDNDQ� JDEXQJDQ� GDUL� WHNQRORJL� NRPSXWHU� GDQ�

WHNQRORJL� NRPXQLNDVL�� 7HNQRORJL� NRPSXWHU� PHUXSDNDQ� WHNQRORJL� \DQJ�

EHUKXEXQJDQ�GHQJDQ�NRPSXWHU�NRPSXWHU�DGDODK�PHVLQ�VHUEDJXQD�\DQJ�GLNRQWURO�

ROHK�SURJUDP�\DQJ�GLJXQDNDQ�XQWXN�PHQJHOROD�GDWD�PHQMDGL�LQIRUPDVL��7HNQRORJL�

NRPXQLNDVL� DGDODK� WHNQRORJL� \DQJ� EHUKXEXQJDQ� GHQJDQ� NRPXQLNDVL� MDUDN� MDXK�

�NDGLU�	�7ULZDK\XQL�������������

3HQJJXQDDQ�WHNQRORJL�LQIRUPDVL�GLODNXNDQ�GL EDQ\DN�ELGDQJ�WHUXWDPD�ELGDQJ�

SHQGLGLNDQ��NDUHQD�ELGDQJ�SHQGLGLNDQ�PHUXSDNDQ�EDJLDQ�SHQWLQJ�GDODP�NHKLGXSDQ�

QHJDUD��0HQXUXW�8QGDQJ�8QGDQJ�QRPRU�������WDKXQ������WHQWDQJ�VLVWHP�SHQGLGLNDQ�

QDVLRQDO�� SHQGLGLNDQ� PHUXSDNDQ� XVDKD� VDGDU� GDQ� WHUHQFDQD� XQWXN� PHZXMXINDQ�

VXDVDQD� EHODMDU� GDQ� SURVHV� SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�

PHQJHPEDQJNDQ� SRWHQVL GLULQ\D� XQWXN� PHPLONL� NHNXDWDQ� VSLULWXDO� NHDJDPDDQ��

SHQJHQGDOLDQ�GLUL��NHSULEDGLDQ��NHFHUGDVDQ��DNKODN�PXOLD��VHUWD�NHWHUDPSLODQ�\DQJ�

GLSHUOXNDQ�GLULQ\D��PDV\DUDNDW��EDQJVD�GDQ�QHJDUD��3HVHUWD�GLGLN�PHUXSDNDQ�



Ϯ

DQJJRWD�PDV\DUDNDW� \DQJ� EHUXVDKD�PHQJHPEDQJNDQ� SRWHQVL� GLUL�PHODOXL� SURVHV�

SHPEHODMDUDQ� \DQJ� WHUVHGLD� SDGD� MDOXU�� MHQMDQJ�� GDQ� MHQLV� 3HQGLGLNDQ� WHUWHQWX��

-HQMDQJ�ELGDQJ�SHQGLGLNDQ�VHFDUD�XPXP�GLEDJL�PHQMDGL�GXD�EDJLDQ��3HQGLGLNDQ�

IRUPDO� GDQ� 3HQGLGLNDQ� QRQ� IRUPDO� �� 3HQGLGLNDQ� IRUPDO� WHUGLUL� DWDV� 3HQGLGLNDQ�

GDVDU��3HQGLGLNDQ�PHQJHQJDK��GDQ�3HQGLGLNDQ� WLQJJL� �3DVDO� ���8QGDQJ�8QGDQJ�

QRPRU� � ��� � � WDKXQ� ����� WHQWDQJ� 6LVWHP� 3HQGLGLNDQ�1DVLRQDO��� 3HQGLGLNDQ� QRQ�

IRUPDO� PHUXSDNDQ� 3HQGLGLNDQ� \DQJ� GLVHOHQJJUDNDQ� ROHK� PDV\DUDNDW� \DQJ�

EHUIXQJVL� VHEDJDL� SHQJJDQWL�� SHQDPEDK�� GDQ�DWDX� SHOHQJNDS� 3HQGLGLNDQ� IRUPDO�

GDODP�UDQJND�PHQGXNXQJ�3HQGLGLNDQ�VHSDQMDQJ�KD\DW���3DVDO����8QGDQJ�8QGDQJ�

QRPRU�������WDKXQ������WHQWDQJ�VLVWHP�SHQGLGLNDQ�QDVLRQDO���

6DODK� VDWX� MHQMDQJ� 3HQGLGLNDQ� \DQJ� SDOLQJ� VHULQJ� PHPEXWXKNDQ� WHNQRORJL�

LQIRUPDVL� DGDODK� MHQMDQJ� SHQGLGLNDQ� WLQJJL�� 3HQGLGLNDQ� WLQJJL� VHEDJDL� MHQMDQJ�

SDOLQJ� DNKLU� PHPLOLNL� SHUDQ� SHQWLQJ� GDODP� NHPDMXDQ� ELGDQJ� SHQGLGLNDQ��

3HQGLGLNDQ� WLQJJL� GDSDW� EHUEHQWXN� DNDGHPLVL�� SROLWHNQLN�� VHNRODK� WLQJJL�� DWDX�

XQLYHUVLWDV�� 3HUJXUXDQ� WLQJJL� EHUNHZDMLEDQ� PHQ\HOHQJJDUDNDQ� 3HQGLGLNDQ��

SHQHOLWLDQQ��GDQ�SHQJDEGLDQ�NHSDGD�PDV\DUDNDW��3DVDO����8QGDQJ�XQGDQJ�QRPRU�

��WDKXQ��������3HQ\HOHQJJDUDDQ�SHQGLGLNDQ�WLQJJL�GDODP�XSD\D�SHQLQJNDWDQ�GDQ�

NHODQFDUDQ� VXPEHU� GD\D� SHVHUWD� GLGLN� GLODNXNDQ� GHQJDQ� GLGXNXQJ� ROHK� EDQ\DN

IDNWRU��6HODLQ� VXPEHU�GD\D�SHQGLGLN�� VDUDQD��GDQ�SUDVDUDQD� \DQJ�EDJXV�� IDVLOLWDV�

PHQMDGL� SRLQ� SHQWLQJ� \DQJ� KDUXV� GLSHUKDWLNDQ�� )DVLOLWDV� ODERUDWRULXP� XWDPDQ\D�

NDUHQD�ODERUDWRULXP�DGDODK�XQLW�SHQXQMDQJ�DNDGHPLN�SDGD�/HPEDJD�3HQGLGLNDQ��

EHUXSD�UXDQJ�WHUWXWXS�DWDX�WHUEXND��EHUVLIDW�SHUPDQHQ�DWDX�EHUJHUDN��GLNHOROD�VHFDUD�

VLVWHPDWLV� XQWXN� NHJLDWDQ� SHQJXMLDQ�� NDOLEUDVL�� GDQ�DWDX� SURGXNVL� GDOP� VNDOD�

WHUEDWDV��GHQJDQ�PHQJJXQDNDQ�SHUDODWDQ GDQ�EDKDQ�EHUGDVDUNDQ�PHWRGH�NHLOPXDQ�



ϯ

WHUWHQWX��GDODP�UDQJND�SHODNVDQDDQ�3HQGLGLNDQ��SHQHOLWLDQ�GDQ�SHQJDEGLDQ�NHSDGD�

PDV\DUDNDW� �3DVDO� �� 8QGDQJ�8QGDQJ� SHUDWXUDQ� EHUVDPD� PHQWHUL� SHQGLGLNDQ�

QDVLRQDO�GDQ�NHSDOD�EDGDQ�NHSHJDZDLDQ�QHJDUD��

8QLYHUVLWDV�7UXQRMR\R�0DGXUD�DGDODK�VDODK�VDWX�XQLYHUVLWDV�3HQGLGLNDQ�WLQJJL

\DQJ�PHPSXQ\DL� IDVLOLWDV� \DQJ�EDQ\DN� WHUXWDPD� IDVLOLWDV�GLELGDQJ� ODERUDWRULXP��

)DVLOLWDV� LQL� WHUGDSDW� GL� EHEHUDSD� IDNXOWDV�� VDODK� VDWX� IDNXOWDV� \DQJ� PHPLOLNL�

ODERUDWRULXP� \DNQL� IDNXOWDV� LOPX� 3HQGLGLNDQ�� 7HUGDSDW� EHEHUDSD� SURJUDP� VWXGL�

VDODK�VDWX�SURJUDP�VWXGL�\DQJ�VXGDK�WHUIDVLOLWDVL�ODERUDRWRULXP�\DNQL�SURJUDP�VWXGL�

3HQGLGLNDQ�LQIRUPDWLND��7HUGDSDW�WLJD�ODERUDWRULXP�\DQJ�WHUGDSDW�GL�SURJUDP�VWXGL�

3HQGLGLNDQ� LQIRUPDWLND�� /DERUDWRULXP� %HQJNHO (OHNWURQLND� 3HQGLGLNDQ��

ODERUDWRULXP� -DULQJDQ� NRPXQLNDVL�� GDQ� /DERUDWRULXP 6LVWHP� ,QIRUPDVL�

3HQGLGLNDQ��6HOXUXK�ODERUDWRULXP�GLJXQDNDQ�VHFDUD�DNWLI�GDODP�PHPEDQWX�SHVHUWD�

GLGLN�PHQMDGL� OHELK�EHUNHPEDQJ��.HWLJD� ODERUDWRULXP�WHUVHEXW�VXGDK� WHULQWHJUDVL�

GHQJDQ� VLVWHP� LQIRUPDVL� \DQJ� WHODK� GLEXDW�� 3HQJJXQDDQ� VLVWHP� LQIRUPDVL GL�

ODERUDWRULXP�VDQJDW�HIHNWLI�GDODP�SHQJHORODODQ�ODERUDWRULXP�WHUVHEXW��%HUGDVDUNDQ�

KDVLO� VXUYH\ OHELK� GDUL� ���� PHQJDWDNDQ� EDKZD� VLVWHP� LQIRUPDVL� ODERUDWRULXP�

VDQJDW�HIHVLHQ�GDULSDGD�SHNHUMDDQ�PDQXDO�NDUHQD�WLGDN�PHPHQXKL�WHPSDW�NHUMD�GDQ�

PHQJXUDQJL�WXPSXNDQ�NHUWDV�GL�ODERUDWRULXP��3UDWDPD�GNN����������

%HUGDVDUNDQ� KDVLO� DQDOLVD� SHUDQFDQJDQ� GDQ� LPSOHPHQWDVL� VLVWHP� LQIRUPDVL�

ODERUDWRULXP�UXPDK�VDNLW�XPXP�GDHUDK�SHQDMDP�SDVHU�XWDUD�VHFDUD�WHUNRPSXWDVL�

PHPSHUPXGDK� NHUMD� EDJLDQ� SDGD� EDJLDQ� ODERUDWRULXP� WHUXWDPD� GDODP�

PHQGDSDWNDQ�ODSRUDQ�UHNDSLWXODVL�GDWD�SDVLVHQ��UHDJHQ�GDQ�SDUDPHWHU�XML��<XOLQGD�

GDQ�6HW\DQLQJVLK���������%HUGDVDUNDQ�KDVLO�SHQJXMLDQ�GDQ�DQDOLVLV�WHUKDGDS�DSOLNDVL�

VLVWHP�LQIRUPDVL�ODERUDWRULXP�EHUEDVLV�ZHEVLWH \DQJ�WHODK�GLODNXNDQ��GDSDW�GLDPELO�



ϰ

NHVLPSXODQ�EDKZD�VLVWHP�\DQJ�GLEDQJXQ�GDSDW�EHUMDODQ�GHQJDQ�EDLN� VHUWD�GDSDW�

PHPSHUEDLNL� SHUPDVDODKDQ� SHQJRODKDQ� GDQ� SHQ\LPSDQDQ� GDWD� DGPLQLVWUDVL� GL�

ODERUDWRULXP�.LPLD�)DUPDVL�GDQ�%LRORJL�)DUPDVL�)DNXOWDV�.HGRNWHUDQ�8QLYHUVLWDV�

7DQMXQJSXUD��)HUOL\DQVDK GNN����������3HQHOLWLDQ�VHEHOXPQ\D�VXGDK�GLODNXNDQ�ROHK�

,ZDQ� 6XQJNRQR�� 6�� 3G�� GHQJDQ� PHQJHPEDQJNDQ� EHEHUDSD� ILWXU� GLDQWDUDQ\D�

SHPLQMDPDQ�UXDQJ��LQYHQWDULVDVL�EDUDQJ��SHQJXPSXODQ�PRGXO��SHQJXPSXODQ�QLODL��

PDVXNDQ�GDUL�PDKDVLVZD��PHQDPSLONDQ�MDGZDO��GDQ�SHQGDIWDUDQ�DVLVWHQ�SUDNWLXP�

%HUGDVDUNDQ� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDP� SDGD� WDQJJDO ��� 2NWREHU� ����

GHQJDQ� .HSDOD� ODERUDWRULXP� )DNXOWDV� ,OPX� 3HQGLGLNDQ� EDSDN 0XFKDPDG� $ULI��

6�3G��� 0�3G� GLVHEXWNDQ� EDKZD VLVWHP� LQIRUPDVL� VHEHOXPQ\D� KDUXV� GLSHUEDLNL�

GDODP�ILWXU�SHPLQMDPDQ�UXDQJDQ NDUHQD�ILWXU�WHUVHEXW�PHQJDODPL�EHQWURN�WHUKDGDS�

MDGZDO�SUDNWLNXP�\DQJ�GLODNXNDQ��%XNDQ�KDQ\D�ILWXU�SHPLQMDPDQ�UXDQJ�VDMD�\DQJ�

KDUXV�GL�SHUEDLNL�DNDQ�WHWDSL�WDPSLODQ�ZHEVLWH KDUXV�GLXEDK�OHELK�EDJXV�GDQ�GLQDPLV�

ODJL� DJDU� SHQJJXQD� OHELK� Q\DPDQ� GDQ� PXGDK� GLJXQDNDQ� ROHK� SHQJJXQD� DZDP�

VHNDOLSXQ�

3HQHOLWL� MXJD�PHODNXNDQ�REVHUYDVL� WHUKDGDS�KDVLO� VNULSVL� GDUL� SHQJHPEDQJDQ�

VHEHOXPQ\D�KDVLO�GDUL�REVHUYDVL�WHUVHEXW�VHEDJDL�EHULNXW��

�� 3HUEDLNDQ�WDPSLODQ�DQWDU�PXND�DJDU�OHELK�PHQDULN�

�� 0HPSHUEDLNL�WDPSLODQ�PHQX�ORJLQ GHQJDQ�GHVDLQ�OHELK�VLPSHO�GDQ�PHQDULN�

�� 0HPDVDQJ�VWUXNWXU�RUJUDQLVDVL�ODERUDWRULXP�GL�EDJLDQ�PHQX�SURILO�

ODERUDWRULXP�

�� 0HPEXDW�EXNX�SDQGXDQ�GDUL�VLVWHP�LQIRUPDVL�ODERUDWRULXP�

%HUGDVDUNDQ� GDUL� KDVLO� ZDZDQFDUD� GDQ� REVHUYDVL� �� SHQJHPEDQJDQ� WHUKDGDS�

VLVWHP� LQIRUPDVL� VHEHOXPQ\D� VDQJDW� GLSHUOXNDQ� GDODP� PHPEDQWX� LQWHUJUDVL�



ϱ

NHJLDWDQ� ODERUDWRULXP� \DQJ� OHELK� HIHNWLI� GDQ� HIHVLHQ�� 3HQHOLWL� DNDQ� PHODNXNDQ�

SHUEDLNDQ� GDQ� PHQJHPEDQJNDQ� EHEHUDSD� ILWXU�� SHUEDLNDQ� GDQ� SHQJHPEDQJDQ�

WHUVHEXW�DGDODK��

�� 3HUEDLNDQ�ILWXU�SHPLQMDPDQ�UXDQJ�\DQJ�PDVLK�EHQWURN�GHQJDQ�MDGZDO�

�� 3HUEDLNDQ�WDPSLODQ�ZHEVLWH OHELK�GLQDPLV�GDQ�OHELK�VHGHUKDQD�WDSL�

UHVSRQVLYH�

�� 3HQDPEDKDQ�ILWXU�YDOLGDVL�SHPLQMDPDQ�UXDQJ�

�� 3HQDPEDKDQ�ILWXU�SHQJHOROD�GDIWDU�KDGLU�VHFDUD�RQOLQH�

�� )LWXU�XVXODQ�EDUDQJ�\DQJ�LQJLQ�GLEHOL�

�� )LWXU�LPSRU�GDQ�H[SRU�H[FHO�

%HUGDVDUNDQ� EHEHUDSD� SHUPDVDODKDQ� WHUVHEXW� ODERUDWRULXP� 3HQGLGLNDQ�

LQIRUPDWLND� PHPEXWXKNDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ� \DQJ� OHELK� HIHNWLI� GDQ�

HIHVLHQ�VHUWD�PXGDK�GLJXQDNDQ��+DO�WHUVHEXW�PHODQGDVL�SHQHOLWL�XQWXN�PHODNXNDQ�

SHQHOLWLDQ� GHQJDQ� MXGXO� ³6LVWHP� ,QIRUPDVL� 0DQDMHPHQ� /DERUDWRULXP�

3HQGLGLNDQ�,QIRUPDWLND�PHQJJXQDNDQ�IUDPHZRUN ODUDYHO´���3HQHOLWL�EHUKDUDS�

GHQJDQ� DGDQ\D� VLVWHP� LQIRUPDVL� PDQDMHPHQ� LQL� GDSDW� PHPSHUPXGDK� GDODP�

PHQJHOROD�ODERUDWRULXP�3HQGLGLNDQ�LQIRUPDWLND��

��� 7XMXDQ�3HQHOLWLDQ�3HQJHPEDQJDQ�

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�VXGDK�GLVDPSDNDQ�WXMXDQ�SHQHOLWLDQ�LQL�DGDODK��

�� 0HQJHPEDQJNDQ�6, /DERUDWRULXP�3,)�\DQJ�OHELK�EDLN�GDULSDGD�VHEHOXPQ\D��

�� 0HPXGDKNDQ SURVHV�PDQDMHPHQ�ODERUDWRULXP�3HQGLGLNDQ�,QIRUPDWLND�)DNXOWDV�

,OPX�3HQGLGLNDQ�8QLYHUVLWDV�7UXQRMR\R�0DGXUD��



ϲ

��� 6SHVLILNDVL�3URGXN�\DQJ�GLKDUDSNDQ�

%HULNXW�LQL�DGDODK�VSHVLILNDVL�SURGXN�\DQJ�GLKDUDSNDQ�GDODP�SHQHOLWLDQ��

�� )LWXU�ORJLQ�XQWXN�DGPLQ��DVLWHQ�ODERUDWRULXP��DVLVWDQ�SUDNWLNXP��SUDNWLNDQ��GDQ�

GRVHQ�SHPELPELQJ�\DQJ�EHUIXQJVL�XQWXN�PDVXN�NH�GDODP�VLVWHP�LQIRUPDVL��

�� )LWXU�PHQDPEDK��PHQJHGLW��PHQJKDSXV�� GDQ�PHQDPSLONDQ� GDODP�PHQJHOROD�

SHQJJXQD�

�� )LWXU� PHQDPEDK�� PHQJHGLW�� PHQJKDSXV�� GDQ PHQDPSLONDQ� MDGZDO� \DQJ�

EHUIXQJVL�XQWXN�PHOLKDW�MDGZDO�ODERUDWRULXP�3HQGLGLNDQ�LQIRUPDWLND��

�� )LWXU�PHOLKDW�GDQ�H[SRUW XVXODQ�XQWXN�ODERUDWRULXP�

�� )LWXU�YDOLGDVL�SHPLQMDPDQ�UXDQJDQ�XQWXN�PHPEHULNDQ�L]LQ�NHSDGD�SHPLQMDP�

UXDQJDQ�

�� )LWXU�PHOLKDW�GDQ�PHQJKDSXV�GDWD�SHPLQMDPDQ�XQWXN�PHQJHOROD�SHPLQMDPDQ�

�� )LWXU ([SRUW VDUDQ�XQWXN�PHQJXQGXK�VDUDQ�\DQJ�GLEHULNDQ�NHSDGD�ODERUDWRULXP�

�� )LWXU�PHQDPEDK��PHQJHGLW��PHQJKDSXV�GDQ�PHQDPSLONDQ�XVXODQ�EDUDQJ�

�� )LWXU�SHPLQMDPDQ�EHUIXQJVL�XQWXN�PHPLQMDP�UXDQJDQ�GL�ODERUDWRULXP�

��� )LWXU PDLQWDQFH�EDUDQJ�EHUIXQJVL�XQWXN�PHPEHUL�LQIRPDVL�\DQJ�VHGDQJ�GDODP�

PDVD�SHUEDLNDQ��

��� )LWXU�PHOLKDW�GDIWDU�KDGLU�SUDNWLNDQ�XQWXN�PHOLKDW�GDWD�DEVHQVL�SUDNWLNDQ�

��� )LWXU�VDUDQ�EHUIXQJVL�XQWXN�PHQGDSDWNDQ�VDUDQ�GDUL�PDKDVLVZD�3HQGLGLNDQ�

LQIRUPDWLND�XQWXN SHUEDLNDQ�ODERUDWRULXP��



ϳ

��� )LWXU� LQYHQWDULV� EHUIXQJVL� XQWXN� PHQ\LPSDQ� GDWD� EDUDQJ� \DQJ� PHQMDGL�

LQYHQWDULV�SHQGLGLNDQ�LQIRUPDWLND�

��� )XQJVL�SHQJLULPDQ�QLODL�XQWXN�PHQJLULP�QLODL�DNKLU�\DQJ�VXGDK�GLNHUMDNDQ�ROHK�

DVLVWHQ�SUDNWLNXP�

��� )XQJVL� SHQJLULPDQ� WXJDV� XQWXN� PHQJLULP� WXJDV� \DQJ� GLNHUMDNDQ� NH� DVLVWHQ�

SUDNWLNXP�

��� %DWDVDQ�3HQHOLWLDQ�3HQJHPEDQJDQ�

$GDSXQ�%DWDVDQ� SHQHOLWLDQ� SHQJHPEDQJDQ� VLVWHP� LQL�

\DLWX��

�� 6LVWHP� LQIRUPDVL� PDQDMHPHQ� LQL� KDQ\D� GLJXQDNDQ� XQWXN� ODERUDWRULXP�

SHQGLGLNDQ��,QIRUPDWLND�8QLYHUVLWDV�7UXQRMR\R�0DGXUD��

�� 6LVWHP�LQIRUPDVL�PDQDMHPHQ�LQL�PHQJJXQDNDQ SHPURJUDPDQ�EHUEDVLV�ZHE�

��� 3HQWLQJQ\D�SHQHOLWLDQ�SHQJHPEDQJDQ��

3HQWLQJQ\D SHPEXDWDQ�VLVWHP�LQIRUPDVL�PDQDMHPHQ�ODERUDWRULXP�LQL�XQWXN�

PHPEDQWX� GDODP� PHPSHUPXGDK� SHQJHORODDQ� PDQDMHPHQ� ODERUDWRULXP��

3HQJHORODDQ�EHUXSD�SHPLQMDPDQ��SHQGDWDDQ��GDQ�DEVHQVL�VHUWD�SHQJHORODDQ�ODLQ�ELVD�

GLODNXNDQ� GHQJDQ�PXGDK�� FHSDW�� GDQ� HIHVLHQ� \DQJ� WHULQWHJUDVL� VLVWHP� LQIRUPDVL�

PDQDMHPHQ� ODERUDWRULXP�� 'HQJDQ� PHQJJXQDNDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ�

ODERUDWRULXP�GDSDW�PHQJHPDW�WHQDJD�GDQ�ZDNWX�VHUWD�ELVD�GLDNVHV�GDUL�PDQD�VDMD�

GDQ� NDSDQ� VDMD� EDLN� GDUL� VPDUWSKRQH PDXSXQ� SF NDUHQD� VLVWHP� LQIRUPDVL�

PDQDMHPHQ�LQL�EHUMDODQ�VHFDUD�RQOLQH��


