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���� /DWDU�%HODNDQJ

.HEHUDGDDQ� ZDULVDQ� EXGD\D� WUDGLVLRQDO� VHPDNLQ� WHUWHNDQ� GDQ� PHQLPEXONDQ�

SHQXUXQDQ�SHPLQDWDQ�GDQ�NHOHVWDULDQQ\D�VHSHUWL�EDWLN��.HWLGDNPDPSXDQ�EDWLN�XQWXN�

EHUWDKDQ�GDSDW�PHQ\HEDENDQ�EDWLN� WHUVHEXW�DNDQ�SXQDK�GL�ZDNWX�\DQJ�DNDQ�GDWDQJ��

3HQJHOROD� EDWLN� NXUDQJ� PHPSHUKDWLNDQ� DVSHN� VHQL� DWDX� SROD� \DQJ� PRGHUQ�� %DWLN�

WUDGLVLRQDO�LGHQWLN�GHQJDQ�PRWLI�\DQJ�LWX�LWX�VDMD��WLGDN�PHPLOLNL�YDULDVL�\DQJ�EHUDJDP�

VHGDQJNDQ�VHNDUDQJ�NDXP�PXGD�KDPSLU�WLGDN�PHQJHQDOL�EDWLN�WUDGLVLRQDO��.HUDMLQDQ�

EDWLN� \DQJ� EHUEHGD� GLJXQDNDQ� GDQ� GLSDNDL� ROHK� EHUEDJDL� NHODV� VRVLDO� GDQ� EDKNDQ�

NHVHPSDWDQ�� %HEHUDSD� EDWLN� GLSURGXNVL� XQWXN� QHJDUDZDQ� GDQ� \DQJ� ODLQQ\D� XQWXN�

ZDUJD� VLSLO� ELDVD�� DGD� \DQJ� PHQJHQDNDQ� XQWXN� DFDUD� VHKDUL�KDUL� VHPHQWDUD� \DQJ�

ODLQQ\D�GLJXQDNDQ�XQWXN�DFDUD�DFDUD�SHQWLQJ�WHUWHQWX >�@�

6HODLQ� EDWLN� VHEDJDL� VDODK� VDWX�ZDULVDQ�EXGD\D� WUDGLVLRQDO� GL� LQGRQHVLD� DGDSXOD�

.HDQHNDUDJDPDQ� KD\DWL�� %DQ\DN� PDFDP� NHDQHNDUDJDPDQ� KD\DWL� \DQJ� SHUOX�

GLOHVWDULNDQ� VHODLQ� LWX� NHDQHNDUDJDPDQ� KD\DWL� PHPLOLNL� NHLQGDKDQ� GDQ� NHXQLNDQ�

VHQGLUL� GL� LQGRQHVLD�� ROHK NDUHQD� LWX�� NHDQHNDUDJDPDQ� KD\DWL� ELVD� GLMDGLNDQ� VHEDJDL�

PRWLI�SDGD�EDWLN�VDODK�VDWXQ\D�DGDODK�WHUXPEX�NDUDQJ��

7HUXPEX� NDUDQJ� WHUPDVXN� ZDULVDQ� DODP� GL� LQGRQHVLD� \DQJ� LNXW� GLOHVWDULNDQ��

'HQJDQ� PHQJJDEXQJNDQ� EDWLN� GDQ� WHUXPEX� NDUDQJ� LQL� GDSDW� PHQLQJNDWNDQ� EDWLN�

GLZDNWX� \DQJ� DNDQ� GDWDQJ�� 0RGHO� LQL� KDUXV� UHDOLVWLV� VHKLQJJD� PDV\DUDNDW� WHWDS�

PHQJHWDKXL� EDKZD� SROD� WHUVHEXW� DGDODK� SROD� NDUDQJ�� 0RGHO� LQL� KDUXV� VHGHUKDQD�

VHKLQJJD� SHUKLWXQJDQQ\D� WHWDS� ULQJDQ� NDUHQD� SROD� NDUDQJ� LQL� DNDQ� GLWDPEDKNDQ� NH�

GDODP�DSOLNDVL�SHPEDQJNLWDQ�SROD�EDWLN >�@�

'DODP� SHQHOLWLDQ� LQL�� MHQLV� NDUDQJ� \DQJ� GLPRGHONDQ� DGDODK� NDUDQJ� $FURSRUD�

HFKLQDWD� .DUDQJ $FURSRUD� HFKLQDWD�PHPLOLNL� SRSXODVL� \DQJ�PHQXUXQ� GDQ� EHUDGD�

SHUDLUDQ� DLU� MHUQLK�QDPXQ� WHUGDSDW� MXJD�GLOHUHQJ�SDVLU� GDQ� ODQWDL� ODJXQD��0RGHO� LQL�

WHUEDJL� PHQMDGL� GXD� NDU\D�� <DQJ� SHUWDPD� DGDODK� PHQJKDVLONDQ� NXPSXODQ� EHQWXN�

NDUDQJ�\DQJ�PHZDNLOL�SROD�NDUDQJ�
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'DQ�\DQJ�NHGXD�DGDODK�PHQJKDVLONDQ�EDWLN NDUDQJ SDGD�VLPSXO�WHUWHQWX��3ROD�NDUDQJ

GLNHPEDQJNDQ� GHQJDQ�PHQJJDEXQJNDQ� VLVWHP� /� GDQ� EHUMDODQ� DFDN >�@��0HWRGH� /�

V\VWHP LQL� WHUPDVXN� VLVWHP� SHQXOLVDQ� XODQJ� SDUDOHO� GDQ� VHMHQLV� WDWD� EDKDVD� IRUPDO��

6LVWHP� /� WHUGLUL� GDUL� DOIDEHW� VLPERO� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHPEXDW� VWULQJ��

NXPSXODQ� DWXUDQ� SURGXNVL� \DQJ�PHPSHUOXDV� VHWLDS� VLPERO�PHQMDGL� EHEHUDSD� VWULQJ�

VLPERO�\DQJ�OHELK�EHVDU� VLVWHP�/�XQWXN�PHQJJDPEDUNDQ�SHULODNX�VHO�WXPEXKDQ�GDQ�

PHPRGHONDQ� SURVHV� SHUWXPEXKDQ� SHQJHPEDQJDQ� WDQDPDQ�� /�V\VWHP MXJD� WHODK�

GLJXQDNDQ�XQWXN�PHPRGHONDQ�PRUIRORJL�EHUEDJDL�RUJDQLVPH�>�@�GDQ�GDSDW�GLJXQDNDQ�

XQWXN�PHQJKDVLONDQ�IUDNWDO�PLULS�VDPD�VHSHUWL�VLVWHP�IXQJVL�LWHUDVL�

���� 5XPXVDQ�0DVDODK

$JDU� SHUPDVDODKDQ� WLGDN� WHUODOX�PHOXDV�� UXPXVDQ�PDVDODK� GDODP� SHQHOLWLDQ� LQL�

GLIRNXVNDQ� SDGD� SHUPDVDODKDQ� EDJDLPDQD� PHQHPXNDQ� SROD� EDWLN� \DQJ� WHUOLKDW�

PRGHUQ�PHQJJXQDNDQ�PRWLI�NDUDQJ�GHQJDQ�PHPSHUKDWLNDQ�KDO�KDO�EHULNXW��

D� %DJDLPDQD� FDUD� XQWXN� PHUDQFDQJ� GDQ� PHQJLPSOHPHQWDVLNDQ� VLVWHP�

SHQJHPEDQJDQ�PRWLI�EDWLN�EHUEDVLV�ZHE"

E� -HQLV�NDUDQJ�DSD�\DQJ�DNDQ�GLMDGLNDQ�PRGHO�SDGD�SHQJHUMDDQ�7XJDV�$NKLU�LQL"

���� 7XMXDQ

$GDSXQ�WXMXDQ�GDUL�DSOLNDVL�VLPXODVL�PRWLI�EDWLN�LQL�DGDODK��

D� 0HUDQFDQJ� VHEXDK� GHVDLQ� PRWLI� EDWLN� EHUEDVLV� ZHE� GHPL� PHQJKDVLONDQ� PRWLI�

EDUX�\DQJ�OHELK�YDULDWLI �

E� %HQWXN�PRWLI�\DQJ�DNDQ�GLMDGLNDQ�EDWLN�GLDPELO�GDUL�EHQWXN�ELRWD� ODXW� WHUXPEX�

NDUDQJ�OHELK�WHSDWQ\D�\DLWX�WHUXPEX NDUDQJ�MHQLV�$FURSRUD�(FKLQDWD

���� %DWDVDQ�0DVDODK

3DGD�GDVDUQ\D�� MHQLV� WHUXPEX�NDUDQJ� VDQJDWODK�EHUDJDP��'L� VLVL� ODLQ��SHQHOLWLDQ�

LQL� PHUXSDNDQ� SHQHOLWLDQ� SHUWDPD� PHQJHQDL� SHPRGHODQ� EDWLN� PHQJJXQDNDQ� PRWLI�

WHUXPEX� NDUDQJ�� 2OHK� NDUHQD� LWX�� SHUOX� GLWHWDSNDQ EDWDVDQ�EDWDVDQ� DJDU� SHQHOLWLDQ�
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WLGDN� WHUODOX� PHOHEDU�� 'DODP� SHQHOLWLDQ� LQL�� GLWHWDSNDQ� EHEHUDSD� EDWDVDQ� PDVDODK�

VHEDJDL�EHULNXW�

D� MHQLV� WHUXPEX� NDUDQJ� \DQJ� GLPRGHONDQ� KDQ\DODK� VDWX� MHQLV� NDUDQJ� \DLWX�

$FURSRUD�HFKLQDWD�

E� $SOLNDVL�KDQ\D�GLEXDW�PHQJJXQDNDQ�SHPURJUDPDDQ�EHUEDVLV�ZHE

���� 0HWRGRORJL�3HQHOLWLDQ

�� 6WXGL�/LWHUDWXU

6WXGL�OLWHUDWXU�EHUWXMXDQ�XQWXN�PHPSHODMDUL�GDVDU�WHRUL�GDUL�SHPEXDWDQ�

DSOLNDVL�EHUEDVLV�ZHE�GDQ�PHWRGH�/�V\VWHP�

���3HUDQFDQJDQ�6LVWHP

3HUDQFDQJDQ� VLVWHP� EHUWXMXDQ� PHQHQWXNDQ� PHWRGRORJL� SHQJHPEDQJDQ�

SHUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ� GHQJDQ� SHQGHNDWDQ� WHUVWUXNWXU� GDQ�

PHODNXNDQ�DQDOLVD�SHUDQFDQJDQ�

���,PSOHPHQWDVL

%HUWXMXDQ� XQWXN�PHQJDSOLNDVLNDQ� WHRUL�WHRUL� GDQ�PHWRGH� \DQJ� DGD� NH� GDODP�

EDKDVD�SHPURJUDPDQ�SKS�XQWXN�PHPEXDW�PRWLI�NDUDQJ�

���3HQJXMLDQ�6LVWHP

3HQJXMLDQ� VLVWHP� EHUWXMXDQ�PHODNXNDQ� LPSOHPHQWDVL�PHWRGH� SDGD� SHUDQJNDW�

OXQDN�VHVXDL�GHQJDQ�SHUDQFDQJDQ�\DQJ�WHODK�GLODNXNDQ�

���3HQ\XVXQDQ�/DSRUDQ

3HQ\XVXQDQ�ODSRUDQ�EHUWXMXDQ�XQWXN�GRNXPHQWDVL�GDUL�SHQHOLWLDQ�

SHQJHPEDQJDQ�PRWLI�NDUDQJ�MHQLV�$FURSRUD�HFKLQDWD�

���� 6LVWHPDWLND�3HQXOLVDQ

6LVWHPDWLND� SHQXOLVDQ� GLWXMXNDQ� DJDU� SHQXOLVDQ� WXJDV� DNKLU� OHELK� WHUWDWD� GDQ�

WHUDWXU�� $GDSXQ� VLVWHPDWLND� SHQXOLVDQ� \DQJ� GLJXQDNDQ� GDODP� SHQXOLVDQ� WXJDV�

DNKLU�LQL�DGDODK�VHEDJDL�EHULNXW��
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%DE� LQL� PHPEDKDV� ODWDU� EHODNDQJ�� WXMXDQ� GDQ� PDQIDDW� SHQXOLVDQ�� UXPXVDQ�

PDVDODK��EDWDVDQ�PDVDODK��PHWRGH�SHQHOLWLDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ��

%$%�,,�'$6$5�7(25,�

%DE�LQL�PHQMHODVNDQ�PHQJHQDL�EHUEDJDL�WHRUL�GDVDU�WHQWDQJ�EDWLN�NDUDQJ�GDQ�MXJD�

/�6\VWHP�

%$%�,,,�3(5$1&$1*$1�'$1�,03/(0(17$6,�6,67(0�

%DE�LQL�PHQMHODVNDQ�PHQJHQDL�SHUDQFDQJDQ�DSOLNDVL�

%$%�,9�3(1*8-,$1�'$1�$1$/,6,6�6,67(0�

%DE� LQL� PHQMHODVNDQ� KDVLO� SHQJXMLDQ� GDQ� DQDOLVLV� GDUL� VLVWHP� \DQJ� WHODK�

GLLPSOHPHQWDVLNDQ��

%$%�9�.(6,038/$1�'$1�6$5$1�

%DE� LQL� EHULVL� NHVLPSXODQ� GDUL� KDVLO� SHQHOLWLDQ� GDQ� VDUDQ�VDUDQ� EHUXSD� WLQGDN�

ODQMXW�\DQJ�ELVD�GLODNXNDQ�SDGD�SHQJHPEDQJDQ�VHODQMXWQ\D�

/$03,5$1

%DE�LQL�EHULVL�ODPSLUDQ��ODPSLUDQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�WXJDV�DNKLU�LQL�


