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SHUNHPEDQJDQ� LOPX� SHQJDWDKXDQ� GDQ� WHNQRORJL� WHUXWDPD� SHUDQJNDW� HOHNWURQLND�

EHUNHPEDQJ� GHQJDQ� VDQJDW� SHVDW� VHLULQJ� GHQJDQ� NHPDMXDQ� ]DPDQ�� 3HQHPXDQEDUX� GDQ�

LQRYDVL� EDUX� VHODOX� WHUMDGL� SDGD� VHWLDS� NRPSRQHQ� NHKLGXSDQ� VHPXD� LWX� GHQJDQ� FHSDW�

EHUXEDK� GHQJDQ� OHELK� EDLN� GHQJDQ� KDO� \DQJ� EDUX��PRGHUHQ� GDQ� OHELK� FDQJJLK� 3HUDODWDQ�

HOHNWURQLN \DQJ� EHUEDVLVNDQ� PLNURNRQWUROHU� PHPDQJ� PHPLOLNL� PDQIDDW� \DQJ� OXDU� ELDVD�

DSDELOD GLNHPEDQJNDQ ROHK SDUD DKOL GLELGDQJQ\D >�@�

3HQJJXQDDQ�PLNURNRQWUROHU� SDGD VDDW� LQL� VXGDK� VHPDNDQ� EDQ\DN� GDQ� EHUNHPEDQJ�

VHSHUWL�KDOQ\D�SDGD�SHQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ�LQL�GDQ�PDVLK�EDQ\DN�ODJL�FRQWRK�SDGD�

JDUDVL� PRELOH� RWRPDWLV� EHUEDVLV� SDGD� PLNURNRQWUROHU�� PHOLKDW� VHPDNLQ� EDQ\DNQ\D�

SHQJJXQD�PLNURNRQWUROHU��VHSHUWL�KDOQ\D�SHQJDSOLNDVLDQ�WLPHU� FRXQWHU GDQ�LQWHUUXSW SDGD�

$WPHO� VWXGLR� �� PLNURNRQWUROHU� $7PHJD��� LQL�� GDSDW� GLPDQIDDWNDQ� XQWXN� PHPEDQWX�

NHJLDWDQ�SUDNWLNXP>�@�

$WPHO� VWXGLR� LV� DQ� LQWHJUDWHG� GHYHORSPHQW �,'(�� IRU� ZULWLQJ� DQG� GHEXJJLQJ

$95�$50� DSSOLFDWLRQ� 6WXGLR� DGDODK� LQWHJUDWHG� GHYHORSPHQW� HQYLURQPHQW �,'(�� XQWXN�

PHQXOLV� GDQ� PHQ�GHEXJ� $95�$50DSOLNDVL� GL� :LQGRZV;3 DWDX� :LQGRZV� 9LVWD�

OLQJNXQJDQ�:LQGRZV������$WPHO�6WXGLR�PHQ\HGLDNDQ�SUR\HN DODW�PDQDMHPHQ��HGLWRU� ILOH�

VXPEHU�� VLPXODWRU��DVVHPEOHU�� GDQ� IURQW HQG XQWXN�&�&���� SHPURJUDPDQ�� GDQ GHEXJ RQ

FKLS�$WPHO� 6WXGLR�PHQGXNXQJ� UDQJNDLDQ� OHQJNDS� DODW�0LFURFKLS�$95�� 6HWLDS� ULOLV� EDUX�

EHULVL�\DQJ� WHUEDUX>�@�

$GDSWRU�PHUXSDNDQ�VHEXDK�DODW�\DQJ�EHUIXQJVL�XQWXN�PHQJXEDK�WHJDQJDQ�$&��ERODN�

EDOLN��\DQJ�WLQJJL�PHQMDGL�WHQJDQ�'&��VHDUDK��\DQJ�OHELK�UHGDK��3DGD�SULQVLSQ\D�DGDSWRU�

VHEXDK� SRZHU� VXSSO\� FDWX� GD\D� \DQJ� WHODK� GLVHVXDLNDQ� YROWDVHQ\D�� $GDSWRU� EHUIXQJVL�

VHEDJDL�SHQ\XSODL�DUXV�$&�����9��NH�'&����9��\DQJ�GLJXQDNDQ�XQWXN�PHQJDOLUL�DUXV�NH�

$7PHJD���>�@�

/&'�DGDODK�OD\HU�NULVWDO�FDLU�\DQJ�EHNHUMD�GHQJDQ�V\VWHP�GRW�PDWUL[��/D\DU�NULVWDO�

FDLU� EDQ\DN� GLJXQDNDQ� VHEDJDL� WDPSLODQ� XQWXN� SHUDQJNDW� HOHNWURQLN� VHSHUWL� NDONXODWRU��

PXOWLPHWHU� GLJLWDO�� MDP� WDQJDQ� GLJLWDO� GDQ� ODLQ�ODLQ�� 6HFDUD� XPXP�� DGD� GXD� MHQLV� /&'��

\DLWX�/&' WHNV�GDQ�OFG�JUDILN��/&' WHNV�GLJXQDNDQ�XQWXN�PHQDPSLONDQ�WHNV�DWDX�VLPERO�

VLPERO�WHUWHQWX��DGDSXQ�OFG�JUDILN�PHPXQJNLQNDQ�XQWXN�PHQDPSLONDQ�JDPEDU>�@�
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86% DVS�PHUXSDNDQ� VHEXDK� GRZORDGHU� XQWXN�PLNURNRQWUROHU�$95�� \DQJ� WHUVXVXQ�

PHQJXQDNDQ� VHEXDK� LF� GDQ� EHEHUDSD� NRPSRQHQ� SDVLI�� %HUIXQJVL� XQWXN�PHQJKXEXQJNDQ�

DWDX� PHQJLVL� SURJUDP�ILOH� KH[�� KDVLO� FRPSLOHU� GDUL� NRPSRWHUNH� PLNURNRQWUROHU��

0LNURNRQWUROOHU� $WPHJD� ��0HQXUXW� $QGULDQWR� ��������� ³PLNURNRQWUROHU� DWDXSHQJHQGDOL�

PLNUR�DGDODK�VHEXDK NRPSXWHU�NHFLO��³VSHVLDO�SXUSRVH�FRPSXWHU´��GL�GDODP�VHEXDK�,& DWDX�

FKLS´��'DODP� VHEXDK� ,& DWDX� FKLS�PLNURNRQWUROHU� WHUGDSDW�&38� PHPRUL�� WLPHU�� VDOXUDQ�

NRPXQLNDVL� VHULDO� GDQ� SDUDOHO��3RUW� LQSXW�RXWSXW��$'&�GDQ� ODLQ�ODLQ��0HQXUXW�$QGULDQWR�

��������� ³$95� DGDODK PLNURNRQWUROHU� 5,6&� �5HGXFH� ,QWUXFWLRQ� 6HW� &RPSXWHU�� �� ELW

EHUGDVDUNDQ�DUVLWHNWXU�+HUYDUG�\DQJ�GLEXDW�ROHK�$WPHO�SDGD�WDKXQ������´>�@�

0LNURNRQWUROHU� $95� $7PHJD� ��� 0LNURNRQWUROHU� PHUXSDNDQ� NHPDMXDQ WHNQRORJL

PLNURSURVHVRU� GDQ�PLNURNRPSXWHU� WHUEDUX� \DQJ� VLDS PHPHQXKL� NHEXWXKDQ� SDVDU� �QHHGV�

RIWKH� PDUNHW��� 6HEDJDL� WHNQRORJL� WHUNLQL�� PHQJJXQDNDQ� WHNQRORJL� VHPLNRQGXNWRU� \DQJ�

PHQJDQGXQJ� OHELK� EDQ\DN� WUDQVLVWRU� WHWDSL� PDPDNDQ� VHGLNLW� UXDQJ� VHEDJDL� ZDGDK�

SHQHPSDWDQ� GDQ� GDSDW� GL SURGXNVL� VHFDUD� PDVVDO� VHKLQJJD� KDUJDQ\D� OHELK� PXUDK� GDQ�

GDSDW�WHUMDQJNDX�ROHK�KDPSLU�VHPXD NDODQJDQ�PDV\DUDNDW>�@�

0LNURNRQWUROHU� MXJD�PHUXSDNDQ� VHEXDK�FKLS� \DQJ�GL GDODPQ\D�GL OHQJNDSL�GHQJDQ�

&38��FHQWUDO�SURFHVVLQJ�XQLW���5$0��UDQGRP�DFFHVVPHPRU\�� 520��UHDG�RQO\�PHPRU\��

,�2��WLPHU�FRXQWHU� 3RUW�VHULDO�VHFDUD�ILVLN�GLJXQDNDQ�XQWXN�DSOLNDVL�NRQWURO� EXNDQ�DSOLNDVL�

WXMXDQ� XPXP��0LNURNRQWUROHU ELDVDQ\D� EHURSHUDVL SDGD� IUHNXHQVL� �0K] KLQJJD� ��0K]��

SHUDQJNDW� LQL� VHULQJ� GLJXQDNDQ� XQWXN� NHEXWXKDQ� NRQWURO� WHUWHQWX� VHSHUWL� SHQJRSUDVLDQ�

PHVLQ>�@�

3DGD�GDVDUQ\D 7LPHU DGDODK�VHEXDK SHQFDFDK��FRXQWHU��VHGHUKDQD��.HXQJJXODQ�\DQJ�

GLPLOLNLQ\D� DGDODK� EDKZD� GHWDN� PDVXNDQ� GDQ� RSHUDVLQ\D� WHUOHSDV� GDUL� HNVHNXVL�

SURJUDP� %HUEHGD�GHQJDQ�IXQJVL�GHOD\�\DQJ PHQJJXQDNDQ�VXPEHU�GD\D�&38��WLPHU DGDODK�

SHUDQJNDW�SHULIHUDO EHURSHUDVL�VHFDUD WHUSLVDK�GDUL�&38�GDQ�KDQ\D�PHPEXWXKNDQ�&38�VDDW�

GLSHULQWDKNDQ�XQWXN�GLMDODQNDQ�

3URVHV�SHQFDFDKDQ�GLODNXNDQ GDUL�QLODL DZDO�\DQJ�WHODK GLWHQWXNDQ��EHUJHUDN�NH�DWDV

DWDX�NH�EDZDK GHQJDQ�VHOLVLK�WHUWHQWX�XQWXN�PHQFDSDL�NRQGLVL�OLPSDKDQ��RYHUIORZ��VHNDOL�

DWDX� EHEHUDSD� NDOL�� VHEHOXP�PHQFDSDL� QLODL� DNKLU� \DQJ� GLNHKHQGDNL�� 3URVHV� LQL� ELDVDQ\D

EHUMDODQ� EHUNDOL�NDOL DWDX� EHUKHQWL� NHWLND NRQGLVL� WHUWHQWX� WHODK� WHUSHQXKL� DWDX� NHWLND�

WHUGDSDW�LQWHUXSVL� WLPHU�FRXQWHU GDSDW�GLJXQDNDQ�GDQ�GL�DWDXU�GHQJDQ�FDUD�PHQJDWXU�WLPHU

UHJLVWHU�� 7LPHU EHUIXQJVL� VHEDJDL� SHQFDFDK� XQWXN� IXQJVL� FORFN LQWHUQDO PDXSXQ�

H[VWHUQDO>�@�
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0LNURNRQWUROHU�GDSDW�PHQLULPD� LQWHUUXSW GDQ�DNDQ�VHJHUD�PHODNXNDQ�LQWHUXNVL�ODLQ�

NHWLND�VHGDQJ�PHQMDODNDQ�VXDWX�WXJDV�DWDX�LQWUXNVL�XWDPD� LQWHUUXSW ELVD�GL LEDUDWNDQ�GDODP�

NHKLGXSDQ�VHKDUL�KDUL�VHEDJDL�VXDWX�SURVHV�EHUMDODQ��QDPXQ�EHOXP�VHOHVDL�SURVHV�WHUVHEXW�

PHODNXNDQ� WXJDVQ\D�� VXGDK� GLODNVDQDNDQ� ODJL� SURVHV� ODLQQ\D�� ,EDUDWQ\D�� NHWLND� DQGD�

VHGDQJ�PHODNXNDQ�VXDWX�SHNHUMDDQ��NDWDNDQODK�PHPEDFD�VHEXDK�EXNX��EHOXP�VHOHVDL�EXNX�

WHUVHEXW�DQGD�WDPDWNDQ��ODOX�WHOHSRQ�DQGD�EHUEXQ\L��VHKLQJJD�DQGD�PHODNXNDQ�SHUFDNDSDQ�

WHUOHELK� GDKXOX�PHODOXL� WHOHSRQ� WHUVHEXW� 6HWHODK� SHPELFDUDDQ� VHOHVDL�� DQGD�PHODQMXWNDQ�

PHPEDFD�EXNX�WDGL��0HQHULPD�WHOHSRQ�GL�GDODP�NHMDGLDQ�WHUVHEXW�GLVHEXW�GHQJDQ�PHQ\HOD��

%HJLWX� MXJD�GHQJDQ�SURVHV� \DQJ� WHUMDGL�SDGD�NRPSXWHU��GDQ�DNDQ�GLEDKDV� OHELK� ODQMXW� GL�

GDODP VNULSVL�LQL�

.HOHELKDQ�PHQJJXQDNDQ�PRGXO�PLNURNRQWUROHU�GDODP�SHURVHV�SHPEHODMDUDQ��'DSDW�

GLJXQDNDQ� VHFDUD� WHSDW� GDQ� EHUYDULDVL�� VHSHUWL� XQWXN�PHQLQJNDWNDQ�PRWLYDVL� DWDX� JDLUDK�

EHODMDU� PHQJHPEDQJNDQ� NHPDPSXDQ� GDODP� EHULQWHUDNVL� ODQJVXQJ� GHQJDQ� OLQJNXQJDQ�

SHPEHODMDUDQ��0HPXQJNLQNDQ�SUDNWLNDQ�GDSDW�PHQJXNXU�DWDX�PHQJHYDOXDVL� VHQGLUL�KDVLO�

GDUL�SHPEHODMDUDQQ\D�

0RGXO� PLNURNRQWUROHU� PHPSX\DL� NHOHPDKDQ GDODP� SHURVHV� SHPEHODMDUDQ�� 7LGDN�

VHPXD�SUDNWLNDQ�GDSDW�PHPSHODMDUL�VHQGLUL��PHODLQNDQ�PHPEXWXKNDQ�SHQGDPSLQJ��DVLVWHQ�

SUDNWLNXP��� $GDQ\D� NHFHQGHUXQJDQ� SUDNWLNDQ XQWXN� WLGDN� PHPSHODMDUL� PRGXO�

PLNURNRQWUROHU� VHFDUD� EDLN�� .HVXVDKDQ� SHQ\LDSDQ� EDKDQ� GDQ� PHPHUOXNDQ� EDQ\DN� ELD\D�

GDODP�SHPEXDWDQ�PRGXO� 0RGXO�\DQJ�GLEXDW�\DLWX�PRGXO�PLNURNRQWUROHU��

0DQIDDW�KDVLO�SHQHOLWDQ�EDJL�SHVHUWD�SUDNWLNDQ��PRGXO�PLNURNRQWUROHU�PHQLQJNDWNDQ��

GDQ� NUHDWLILWDV�� SHQHOLWL� �SHQJDZDV�� OHELK� WHUEDQWX� GDODP� XSD\D� PHPDNVLPDONDQ�

SHQ\DPSDLDQ� SHPEHODMDUDQ� XQWXN� PHQLQJNDWNDQ� KDVLO� EHODMDU� SUDNWLNDQ GDQ� PHPSXQ\DL�

SHQJDODPDQ� GDODP�SHUDQFDQJDQ�PRGXO� SUDNWLNXP�PLNURSURVHVRU� GDQ�PHQJHWDKXL� UHVSRQ�

SUDNWLNDQ�EDJL�SHQHOLWL�

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHPEDQJNDQ�VHEXDK�PRGXO�PLNURNRQWUROHU�XQWXN�

GLJXQDNDQ� SDGD� SHPEHODMDUDQ� SUDNWLNXP� PLNURNRQWUROHU GL� ODERUDWRULXP� WHNQLN� HOHNWUR��

0RGXO�\DQJ�GL�EXDW�VHODQMXWQ\D�DNDQ�GL�XML�WHUOHELK�GDKXOX�EDLN�ROHK�EDSDN�DWDX�LEX�GRVHQ

DWDXSXQ� PDKDVLVZD GDQ SHQHOLWL� VHFDUD� ODQJVXQJ� XQWXN� PHQJHWDKXL� NHOD\DNDQ� PRGXO�

PLNURNRQWUROHU� WHUVHEXW� GDQ� MXJD� PHQGDSDWNDQ� PDVXNDQ�PDVXNDQ� PHJHQDL� PRGXO�

PLNURNRQWUROHU� WHUVHEXW�� 0DVXNDQ�PDVXNDQ� \DQJ� GLSHUROHK� EDLN� GDUL� SHJXML� DWDX� SLKDN�

SLKDN� WHUWHQWX�ELVD�GLSHUJXQDNDQ�XQWXN�PHPSHUEDLNL PRGXO�PLNURNRQWUROHU�DJDU�PHQMDGL�

OD\DN�SDNDL�
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����5XPXVDQ�PDVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�\DQJ�WHODK�GLXUDLNDQ��PDND�GDSDW�GL�WHQWXNDQ�UXPXVDQ�

PDVDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD�SHQJDSOLNDVLDQ WLPHU � FRXQWHU SDGD�$WPHO�VWXGLR �"

�� %DJDLPDQD�SHQJDSOLNDVLDQ�IUHNXHQVL�GDQ�GDWD�F\FOH�SDGD�$WPHO�VWXGLR �"

�� %DJDLPDQD�PHPEXDW�SURJUDP�/(' PHQJJXQDNDQ EDKDVD�&�SDGD�$WPHO�VWXGLR �"

����7XMXDQ�GDQ�0DQIDDW

������7XMXDQ

$WDV� GDVDU� PDVDODK� \DQJ� GL� WXOLV� GL� GDODP� SHUXPXVDQ�PDVDODK� GLDWDV�� PDND�

WXMXDQ�SHQXOLVDQ�VNULSVL�VHEDJDL�EHULNXW�

�� 0DPSX�PHQJDSOLNDVLNDQ WLPHU � FRXQWHU SDGD�$WPHO�VWXGLR���

�� 0DPSX�PHQJDSOLNDVLDNDQ�IUHNXHQVL�GDQ�GDWD�F\FOH�SDGD�$WPHO�VWXGLR ��

�� 0DPSX�PHPEXDW�SURJUDP�/('�PHQJJXQDNDQ�EDKDVD�F�SDGD�$WPHO�VWXGLR ��

������0DQIDDW

0DQIDDW�\DQJ�GLKDUDSNDQ�GDUL�SHUDQFDQJDQ�DODW�LQL�DGDODK�

�� 0HPEHULNDQ� NHPXGDKDQ� EDJL� PDKDVLVZD� XQWXN� PHQHUDSNDQ� PDWHUL� \DQJ�

GLSHODMDUL�VHFDUD�ODQJVXQJ��SUDNWHN��

�� 0HQMDGL� IDVLOLWDV� XQWXN� EHODMDU� WHQWDQJ�PLNURNRQWUROHU� GDQ� \DQJ� WHUNDLW� GHQJDQ�

LWX�

�� 0HPEHULNDQ�SHPDKDPDQ�WHQWDQJ�SRUW�SRUW�SDGD�$70HJD���

����%DWDVDQ�0DVDODK

�� $ODW�\DQJ�GL�EXDW�PHUXSDNDQ�PRGXO�SUDNWLNXP PLNURNRQWUROHU�

�� $ODW�PRGXO�SUDNWLNXP�GLDSOLNDVLNDQ�PHQJXQDNDQ�PLNURNRQWUROHU�$7PHJD���SDGD�

$WPHO�VWXGLR��

�� )UHNXHQVL�DWDX�VLQ\DO�\DQJ�GLJXQDNDQ�PHQJJXQDNDQ�VDWXDQ�+]

����0HWRGRORJL�3HQXOLVDQ

0HWRGRORJL� SHQJHUMDDQ� VNULSVL� \DQJ� GLJXQDNDQ� XQWXN� PHQJRSWLPDSONDQ� ZDNWX�

SHQJHUMDDQ VNULSVL� PHPLOLNL� �� WDKDS� XWDPD�� .HOLPD� WDKDS� WHUVHEXW� DQWDUD� ODLQ�� WDKDS�
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SHUVLDSDQ�� WDKDS� SHUHQFDQDDQ�� WDKDS� SHQJXPSXODQ�� WDKDS� DQDOLVD� GDQ� SHQJRODKDQ� GDWD��

NHOLPD�\DLWX�WDKDS�SHPHFDKDQ�PDVDODK�

������7DKDS�3HUVLDSDQ

7DKDS�SHUVLDSDQ�PHUXSDNDQ�UDQJNDLDQ�NHJLDWDQ�VHEHOXP�PHPXODL�SHUHQFDQDDQ��'DODP�

WDKDS� LQL� GLODNXNDQ� SHQ\XVXQDQ� GDQ� SHUHQFDQDDQ� KDO�KDO� SHQWLQJ� VHEDJDL� XSD\D� XQWXN�

PHQJHIHNWLILWDVNDQ�NHUMD�GDQ�ZDNWX��7DKDS�SHUVLDSDQ�LQL�PHOLSXWL�NHJLDWDQ�NHJLDWDQ�VHEDJDL�

EHULNXW��PHQHQWXNDQ�MXGXO�VNULSVL��SHQ\XVXQDQ�EXNX VNULSVL��PHODNXNDQ�VWXGL�SXVWDND�XQWXN�

PHQHQWXNDQ� JDULV� EHVDU� SHQJHUMDDQ� VNULSVL�� GDQ�PHQHQWXNDQ� NHEXWXKDQ� GDWD�� 3HUHQFDQDDQ�

MDGZDO�SHPEXDWDQ� UDQFDQJDQ� VNULSVL� � GLDWDV�KDUXV�GLODNXNDQ� VHFDUD� FHUPDW�GDQ� WHOLWL� XQWXN�

PHQJRSWLPDONDQ�WDKDS�SHQJXPSXODQ�GDWD�

������7DKDS�3HUHQFDQDDQ

7DKDS� LQL�PHUXSDNDQ� WDKDSDQ� VHWHODK VNULSVL�GLVHWXMXL�� \DLWX�EHUXSD�SHUDQFDQJDQ�DODW�

GDQ�VLVWHP�VNULSVL��VLVWHP�WHUVHEXW�GLUDQFDQJ�EHUGDVDUNDQ�WDKDS�SHUVLDSDQ�\DQJ�WHODK�GLVXVXQ��

'DODP�WDKDS�PHPEHULNDQ�JDPEDUDQ�PHQJHQDL�SHQ\XVXQDQ�EXNX VNULSVL�

������3HQJXPSXODQ�'DWD

0HWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ� \DLWX� VHEDJDL� EHULNXW�� 0HWRGH� /LWHUDWXU��

\DLWX�PHQJXPSXONDQ��PHQJLGHQWLILNDVL� GDQ�PHQJRODK�GDWD� WHUWXOLV� VHUWD�PHWRGH�NHUMD� \DQJ�

GLJXQDNDQ��0HWRGH�2EVHUYDVL�\DQJ�GLODNXNDQ�GHQJDQ�WXMXDQ�XQWXN�GDSDW�PHQJHWDKXL�NRQGLVL�

Q\DWD�GL�ODSDQJDQ�VHKLQJJD�GDSDW�GLSHUROHK�JDPEDUDQ�JDPEDUDQ�VHEDJDL�SHUWLPEDQJDQ�GDODP�

SHUHQFDQDDQ�GHVDLQ�VWUXNWXU��3HQJXPSXODQ�GDWD�GLODNXNDQ�VHWHODK�SHUDQFDQJDQ�VLVWHP�VHOHVDL�

\DQJ�GLSHUROHK�GDUL�KDVLO�XML�FRED�SHUDQFDQJDQ�VLVWHP�

������$QDOLVD�GDQ�3HQJRODKDQ�'DWD

$QDOLVD� GDQ� SHQJRODKDQ� GDWD� GLODNXNDQ� EHUGDVDUNDQ� GDWD�GDWD� \DQJ� GLEXWXKNDQ��

VHODQMXWQ\D� GLNHORPSRNNDQ� VHVXDL� LGHQWLILNDVL� WXMXDQ� SHUPDVDODKDQ�� VHKLQJJD� GLSHUROHK�

DQDOLVD�SHPHFDKDQ�\DQJ�HIHNWLI�GDQ�WHUDUDK�

������3HPHFDKDQ PDVDODK

$SDELOD� KDVLO�KDVLO� GDUL� DQDOLVD� GDQ� SHQJRODKDQ� GDWD� VXGDK� GLSHUROHK�� PDND� WDKDS�

SHPHFDKDQ�PDVDODK�GDSDW�GLODNVDQDNDQ��GHQJDQ� WXMXDQ�PHQJHWDKXL�VHMDXK�PDQD�NRQVWUXNVL�

\DQJ� VHEHQDUQ\D� GL� ODSDQJDQ� GDQ� GLSUR\HNVLNDQ� WHUKDGDS� NRQGLVL� Q\DWD� EHUGDVDUNDQ�

SHUDWXUDQ�SHUDWXUDQ�\DQJ�WHODK�GLWHWDSNDQ�VHEHOXPQ\D�
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����6LVWHPDWLND�3HQXOLVDQ

D� %DE ,��SHQGDKXOXDQ�

%DE LQL EHULVL� SHQGDKXOXDQ� \DQJ� PHQMHODVNDQ� ODWDU� EHODNDQJ� SHUPDVDODKDQ�� SHUXPXVDQ�

PDVDODK�� WXMXDQ� SHQHOLWLDQ� GDQ� PDQIDDW� SHQHOLWLDQ�� EDWDVDQ� SHQHOLWLDQ� VHUWD� VLVWHPDWLND�

SHQXOLVDQ�

E� %DE�,,��7HRUL�3HQXQMDQJ�

%DE�LQL�PHQMHODVNDQ��PHQJHQDL�GDVDU�GDVDU�WHRUL�PHQJHQDL�WHRUL�SHQXQMDQJ�VNULSVL�

F� %DE�,,,��3HUDQFDQJDQ�VLVWHP�

%DE�LQL�EHULVL�DOXU�SHUDQFDQJDQ�VXDWX�VLVWHP�VDPSDL�DODW�GDQ�VLVWHP�GDSDW�EHUMDODQ�VHVXDL�

SHULQWDK�GDQ�GDSDW�GLJXQDNDQ�

G� %DE�,9� ,PSOHPHQWDVL�GDQ�8ML�&RED�

%DE� LQL� EHULVL� WHQWDQJ� DQDOLVD� VLVWHP� EDLN� GDUL� VHJL� NHEXWXKDQ� SHUDQJNDW� NHUDV� GDQ�

SHUDQJND�OXQDN��6HUWD�EHULVL�WHQWDQJ�SHPEDKDVDQ��LPSOHPHQWDVL�GDQ�SHQJXMLDQ�DODW�

H� %DE�9��3HQXWXS�

%DE�LQL�EHULVL�NHVLPSXODQ�GDQ�VDUDQ�\DQJ�WHUGDSDW�GDODP�VNULSVL�


