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1DXILUD�6HSWUL\DQWL ��.KDLUXQQLVD�%U�*LQWLQJ ��'U��3XUED�'DUX�.XVXPD�6�7��0�7 ��$QGUHZ�

%ULDQ�2VPRQG

3URGL�6��6LVWHP�.RPSXWHU��)DNXOWDV�7HNQLN�(OHNWUR��8QLYHUVLWDV�7HONRP

VHSWUL\DQWLQDXILUD#JPDLO�FRP� NKDLUXQQLVDJLQWLQJ��#JPDLO�FRP � SXUERGDUX#JPDLO�FRP�

DQGUHZEULDQRVPRQG#WHONRPXQLYHUVLW\�DF�LG

$EVWUDN��

6DODK�VDWX�ZDULVDQ�EXGD\D�\DQJ�GLPLOLNL�ROHK�LQGRQHVLD�DGDODK�EDWLN��'LPDQD�
NLWD� KDUXV�PHOHVWDULNDQ� GDQ� GLEXGLGD\DNDQ� GHQJDQ� FDUD�PHQJHPEDQJNDQ� SROD� SROD�
EDUX�DJDU�EDWLN�EHUNHPEDQJ�GLVHWLDS�JHQHUDVL� VHODQMXWQ\D��'DQ�VDODK�VDWX�SROD�\DQJ�
DNDQ� GLJXQDNDQ� DGDODK� WHUXPEX� NDUDQJ�� 6HODLQ� EDWLN� FLUL� NKDV� LQGRQHVLD�� WHUXPEX�
NDUDQJ�SXQ�DGDODK�VDODK�VDWX�NHLQGDKDQ�DODP�\DQJ�DGD�GL�LQGRQHVLD��'HQJDQ�EHUEDJDL�
PDFDP�MHQLV�NDUDQJ�\DQJ�DGD�GL�LQGRQHVLD��

3DGD� SHQHOLWLDQ� LQL�� WHODK WHUFLSWD VHEXDK GHVDLQ� EDWLN�PHQJJXQDNDQ�PRWLI�
NDUDQJ� MHQLV� $FURSRUD (FKLQDWD EHUEDVLV� ZHE�� +DVLO� SHQJXMLDQ� WLQJNDW� NHOD\DNDQ�
DSOLNDVL�EHUGDVDUNDQ�NHDKOLDQ�PHQJKDVLONDQ�QLODL�����XQWXN�UHVSRQGHQ�NHDKOLDQ�GDODP�
ELGDQJ�VHQL�GDQ�����KDVLO�GDUL� UHVSRQGHQ�XPXP��6HGDQJNDQ�PHQXUXW� MHQLV�NHODPLQ�
WHUGDSDW� ���� SDGD� ODNL�ODNL� GDQ� ���� SDGD� SHUHPSXDQ�� +DVLO� SHQJXMLDQ� WLQJNDW�
NHOD\DNDQ�WHUGDSDW� ����PHQ\DWDNDQ�VXGDK�OD\DN�GDQ�����PHQ\DWDNDQ�FXNXS�OD\DN�

.DWD�NXQFL���%DWLN��.DUDQJ��:HE�� �$FURSRUD�HFKLQDWD

$EVWUDFW��

2QH�RI� WKH�FXOWXUDO�KHULWDJHV�RZQHG�E\�,QGRQHVLD� LV�EDWLN��:KHUH�ZH�PXVW�
SUHVHUYH�DQG�FXOWLYDWHG�E\�GHYHORSLQJ�QHZ�SDWWHUQ�SDWWHUQV�IRU�EDWLN�WR�GHYHORS�LQ�HYHU\�
QH[W�JHQHUDWLRQ��$QG�RQH�RI�WKH�SDWWHUQV�WKDW�ZLOO�EH�XVHG�LV�FRUDO�UHHIV��,Q�DGGLWLRQ�WR�
WKH�W\SLFDO�,QGRQHVLDQ�EDWLN��FRUDO�UHHIV�DUH�DOVR�RQH�RI�WKH�QDWXUDO�EHDXW\�WKDW�H[LVWV�LQ�
,QGRQHVLD��:LWK�YDULRXV�W\SHV�RI�FRUDOV�LQ�,QGRQHVLD�

,Q� WKLV� UHVHDUFK�� KDV� FUHDWHG� D� GHVLJQ� RI� EDWLN� XVLQJ� D� W\SH� RI� $FURSRUD�
$VSHUD� ZHE�EDVHG� FRUDO� 7KH� UHVXOWV� RI� WKH� IHDVLELOLW\� WHVW� RI� DSSOLFDWLRQ� EDVHG� RQ�
H[SHUWLVH� UHVXOWHG� LQ� D� VFRUH� RI� ���� IRU� UHVSRQGHQWV� LQ� DUW� H[SHUWLVH� DQG� ���� RI�
JHQHUDO� UHVSRQGHQWV��:KLOH� DFFRUGLQJ� WR� JHQGHU� WKHUH� DUH� ���� LQ�PHQ� DQG� ���� LQ�
ZRPHQ��7KH�IHDVLELOLW\�WHVW�UHVXOWV�IRXQG�����VDLG�LW�ZDV�IHDVLEOH�DQG�����VDLG�LW�ZDV�
TXLWH�IHDVLEOH�

.H\ZRUGV��%DWLN��&RUDO��:HE�� � $FURSRUD�HFKLQDWD
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���3HQGDKXOXDQ

���� /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��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� 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�

'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
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
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
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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�

�� 7HRUL�3HQXQMDQJ

�����%DWLN

%DWLN� DGDODK� NDLQ� EHUJDPEDU� \DQJ� SHPEXDWDQQ\D� VHFDUD� NKXVXV� GHQJDQ�
PHQXOLVNDQ� DWDX� PHQHUDNDQ� PDODP� SDGD� NDLQ�� NHPXGLDQ� SHQJRODKDQQ\D� GLSURVHV�
GHQJDQ� FDUD� WHUWHQWX�\DQJ�PHPLOLNL� NHNKDVDQ� %DWLN� ,QGRQHVLD�� VHEDJDL� NHVHOXUXKDQ�
WHNQLN� WHNQRORJL� VHUWD� SHQJHPEDQJDQ�PRWLI GDQ� EXGD\D� \DQJ� WHUNDLW�� 3HUOX� GLFDWDW�
EDKZD� ZLOD\DK� WHUVHEXW� EXNDQODK� DUHD� \DQJ� GLSHQJDUXKL� ROHK� +LQGXLVPH� WHWDSL�
GLNHWDKXL� PHPLOLNL� WUDGLVL� NXQR�PHPEXDW� EDWLN >�@�� %DWLN� WHUPDVXN� NHUDMLQDQ� \DQJ�
PHPLOLNL�QLODL�VHQL�WLQJJL�GDQ�WHODK�PHQMDGL�EDJLDQ�GDUL�EXGD\D�,QGRQHVLD VHMDN�ODPD
VDODK�VDWXQ\D�EDWLN�WHUGDSDW�GL�GDHUDK�NDOLPDQWDQ�VHSHUWL�JDPEDU�����WHUVHEXW�>�@

*DPEDU�����FRQWRK�EDWLN�NDOLPDQWDQ

����7HUXPEX�.DUDQJ
7HUXPEX� NDUDQJ� DGDODK� VHNXPSXODQ� KHZDQ� NDUDQJ� \DQJ� EHUVLPERVLV GHQJDQ�

VHMHQLV�WXPEXKDQ�DOJD \DQJ�GLVHEXW�=RR[DQWKHOODH� 7HUXPEX�NDUDQJ�WHUPDVXN�GDODP�
MHQLV� ILOXP� &QLGDULD NHODV� $QWKR]RD� \DQJ� PHPLOLNL WHQWDNHO>�@� .HODV� $QWKR]RD�
WHUVHEXW� WHUGLUL� GDUL� GXD� 6XENHODV� \DLWX� +H[DFRUDOOLD �DWDX� =RDQWKDULD�� GDQ�
2FWRFRUDOOLD��\DQJ�NHGXDQ\D�GLEHGDNDQ�VHFDUD�DVDO�XVXO��PRUIRORJL GDQ�ILVLRORJL�>�@�
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$FURSRUD�HFKLQDWD DGDODK�VSHVLHV�NDUDQJ�$FURSRULG \DQJ�SHUWDPD�NDOL�GLMHODVNDQ�
ROHK� 'DQD� SDGD� WDKXQ� ������ 'LWHPXNDQ� GL� WHUXPEX� GDQJNDO�� WURSLV�� WHUOLQGXQJ� GL�
OLQJNXQJDQ�ODXW��GLWHPXNDQ�GL�NHGDODPDQ���VDPSDL����P�����VDPSDL����NDNL��GHQJDQ�
DLU� EHUVLK�� 6SHVLHV� LQL� WHUGDIWDU� VHEDJDL� UHQWDQ� GDODP� 'DIWDU� 0HUDK� ,8&1�� GDQ�
PHPLOLNL�SRSXODVL�\DQJ�PHQXUXQ��,QL�WLGDN�XPXP�QDPXQ�GLWHPXNDQ�GL�DUHD�\DQJ�OXDV��
GDQ�WHUGDIWDU�GL�EDZDK�&,7(6�$SSHQGL[�,,� .RORQL�NRORQL�$FURSRUD�HFKLQDWD�WHUEXDW�
GDUL� FDEDQJ� GDWDU� GDQ� PHQ\HUXSDL� ERWWOHEUXVK�� GHQJDQ� FDEDQJ�FDEDQJ� UDSL� \DQJ�
GLVXVXQ�UDSL>�@�

*DPEDU������NDUDQJ�DFURSRUD�HFKLQDWD

����/�6\VWHP
$GD� EDQ\DN� WHNQLN� XQWXN� PHPEXDW� PRGHO� VHEXDK� WDQDPDQ�VDODK� VDWXQ\D� � �

DGDODK� /LQGHQPD\HU� 6\VWHP�� /LQGHQPD\HU 6\VWHP DWDX� GLVLQJNDW� /�6\VWHP
PHUXSDNDQ� VHEXDK� WHRUL� PDWHPDWLND� WHQWDQJ� SHQJHPEDQJDQ� WDQDPDQ� 0HWRGH� LQL�
EHUYDULDVLGDUL� EHQWXN� VHGHUKDQD� KLQJJD� NRPSOHNV� >�@�� 0HWRGH� LQL WHODK� GLJXQDNDQ�
XQWXN�PHPRGHONDQ�DNDU�� FDEDQJ��GDXQ��GDQ EXQJD��0HWRGH� LQL� MXJD� WHODK�GLSHUEDLNL�
GDQ GLNRPELQDVLNDQ� GHQJDQ� PHWRGH� ODLQ� >@� 8QWXN� PHQMHODVNDQ� SHUFDEDQJDQ� SDGD�
WDQDPDQ�PHQJJXQDNDQ�VWULQJ�>�@��XQWXN�VWULQJ�>�DGDODK�PHQHQWXNDQ�DZDO�GDQ�VWULQJ�@�
DGDODK�PHQHQWXNDQ�XMXQJ�SDGD�DNKLU�FDEDQJ�\DQJ�GLPDNVXGNDQ��GDSDW�GLLOXVWUDVLNDQ�
VWUXNWXU�SHUFDEDQJDQ�VHGHUKDQD>���@

$[LRP���$
$�ĺ�,�>$@�>$@�,�$

,�ĺ�,,
GDSDW�GLKDVLONDQ�XUXWDQ�VWULQJ�VHEDJDL�EHULNXW�
$[LRP� ��$
,WHUDVL��� ��,�>$@�>$@�,�$
,WHUDVL��� ��,,�>,�>$@�>$@�,�$@>�,�>$@�>$@�,�$@�,,,�>$@�>$@�,�$
,WHUDVL��� ��,,�,,�>�,�>,�>$@�>$@�,�$@�>,�>$@�>$@�,�$@�,,�,�>$@

>$@�,�$@�>�,,�>,�>$@�>$@�,�$@�>�,�>$@�>$@�,�$@ ,,�,
>$@�>$@�,�$@�,,�,,�,,�>,�>$@�>$@�,�$@�>,�>$@�>$@�,
>$@�,,�,�>$@�>$@�,�$

6LPERO� $� DGDODK�$SH[ GDQ� VLPERO� ,� DGDODK� ,QWHUQRGH�� PDND� YLVXDOLVDVL� GDUL�
SHUFDEDQJDQ�WDQDPDQ�VHGHUKDQD�DGDODK�NHGXD�VWULQJ�GDSDW�GLUHSUHVHQWDVLNDQ�VHEDJDL�
JDULV� OXUXV� GDUL� VDWXDQ� SDQMDQJ� EHUEHGD� ZDUQD�� 6WULQJ� $� DGDODK� $SH[ \DLWX� JDULV�
EHUZDUQD�KLMDX��GDQ�VWULQJ� ,�DGDODK� ,QWHUQRGH \DLWX�JDULV�EHUZDUQD�KLWDP��NHPXGLDQ�
VWULQJ�>�@�DGDODK�SHUFDEDQJDQ�VHSHUWL�SDGD�JDPEDU�����

ISSN : 2355-9365 e-Proceeding of Engineering : Vol.5, No.1 Maret 2018 | Page 1042



*DPEDU���� 6WUXNWXU�SHUFDEDQJDQ

���� � $SOLNDVL�%HUEDVLV�:HE

$SOLNDVL� EHUEDVLV� ZHE DGDODK� VHEXDK� SHUDQJNDW� OXQDN� \DQJ� PHQJJXQDNDQ�
WHNQRORJL� ZHE DWDX� LQWHUQHW� XQWXN� PHPEHULNDQ� OD\DQDQ� NHSDGD� SHQJJXQD� DSOLNDVL�
WHUVHEXW� :HE PHUXSDNDQ� IDVLOLWDV� K\SHUWH[W XQWXN� PHQDPSLONDQ� GDWD� EHUXSD� WHNV��
JDPEDU�� VXDUD�� DQLPDVL� GDQ� GDWD� PXOWLPHGLD� ODLQQ\D�� 6HGDQJNDQ� ZHEVLWH DGDODK�
NXPSXODQ�GDUL�KDODPDQ�KDODPDQ�VLWXV��GLPDQD�WHPSDWQ\D�EHUDGD�GL�GDODP�ZRUG ZLGH
ZHE �ZZZ��GL�LQWHUQHW�

3DJH� +\SHUWH[W� 3UHSURFHVVRU �3+3�� DGDODK� VNULS� EHUVLIDW� VHUYHU�VLGH \DQJ�
GLWDPEDKNDQ� NHGDODP� +70/�� 3HQJJXQDDQ� SURJUDP� 3+3� PHPXQJNLQNDQ� VHEXDK�
ZHEVLWH PHQMDGL� OHELK� LQWUDNWLI� GDQ� GLQDPLV� 'DWD� \DQJ� GLNLULP� ROHK� SHQJXQMXQJ�
ZHEVLWH DNDQ�GLRODK�GDQ�GLVLPSDQ�GDODP�GDWDEDVH ZHE VHUYHU��GDQ�ELVD�GLWDPSLONDQ�
NHPEDOL�DSDELOD�GLDNVHV

�� $QDOLVLV�'DQ�3HUDQFDQJDQ

����*DPEDUDQ�8PXP�6LVWHP
$SOLNDVL� %DWLN� EHUEDVLV�ZHE LQL� GLEXDW� XQWXN�PHQJKDVLONDQ� YDULDVL� PRWLI� EDWLN�

MHQLV�NDUDQJ��NKXVXVQ\D�PRWLI�EDWLN�\DQJ�EHUMHQLV�NDUDQJ�$FURSRUD�HFKLQDWD��9DULDVL�
PRWLI� EDWLN� \DQJ� GLKDVLONDQ� GDUL� DSOLNDVL� LQL� WHUPDVXN� PRWLI� EDWLN� NRQWHPSRUHU��
.HEXWXKDQ�XQWXN�PHQMDODQNDQ�VLVWHP�DSOLNDVL�EDWLN�\DQJ�DNDQ�GLEXDW�VDQJDW�EHUNDLWDQ�
GHQJDQ� SHUDQJNDW� OXQDN� \DQJ� GLJXQDNDQ�� 'DODP� SHUDQFDQJDQ� SURJUDP� LQL�� XQWXN�
PHODNXNDQ� SHQJHPEDQJDQ� GHVDLQ� EDWLN� MHQLV� NDUDQJ� $FURSRUD� HFKLQDWD LQL� XQWXN�
PHPEXDW�DSOLNDVL�PHQJJXQDNDQ�EDKDVD�SHPURJUDPDQ�3+3��+\SHUWH[W�3UHSRFHVVRU��
GDQ�DSOLNDVL�\DQJ�KDUXV�GLMDODQNDQ�PHQJJXQDNDQ�ZHE�

*DPEDU�����6NHPD�SHUDQFDQJDQ�PRWLI�NDUDQJ

����$QDOLVLV�0DWHPDWLV
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������ODWDU�EHODNDQJ�SDGD�EDWLN

*DPEDU�����JDPEDU�GXD�EDFNJURXQG

 �L���D������������������������������������������������������������������������������������������������������������������

 ��L���D���E���������������������������������������������������������������������������������������������������������

'LPDQD�YDULDEHO�D�XQWXN�PHQJDWXU� OHEDU�JDULV�DWDX�EDFNJURXQG�NHFLO�GDQ�

XQWXN�YDULDEHO�E�PHQJDWXU�OHEDU�JDULV�EHUZDUQD�PHUDK

������9DULDVL���2UQDPHQ�SDGD�%DWLN

*DPEDU�����RUQDPHQ�DWDX�YDULDVL

��ൌ�����«««««««����««�������������������������������������������������������«����������

� ൌ�����«««««««����««�������������������������������������������������������«�����������

��ൌ�����««��««««��«««����«««����������������������������������������������� �����

YDULDEHO [ SDGD� RSHUDVL� GLDWDV� XQWXN� PHQJDWXU� NHPLULQJDQ� SDGD� YDULDVL��

YDULDEHO \�SDGD�RSHUDVL�GLDWDV�EHUWXMXDQ�XQWXN�PHQJDWXU�JDULV�KRUL]RQWDO�\DQJ�WHUGDSDW�

EDFNJURXQG�NHFLO VHGDQJNDQ�YDULDEHO�]�GLDWDV�XQWXN�PHQJDWXU�NHPLULQJDQ�

����� 0RWLI�.DUDQJ�SDGD�%DWLN
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*DPEDU����� PRWLI�
NDUDQJ�EDWLN

���ൌ���«««««««��«««��««�������������������������������������������«������������

���ൌ��««��««««������«««�������������������������������������������������������������� �����

ൌ� �««������«««««���������������������««����������������������������������������� �����
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.HW�

į���VXGXW� Į���VXG�� V ��VLPSDQJDQVSOLW� ȕ���WRJJOH

J��VXGXW�FDEDQJ� � � � � � � � � � � �ͳ�ǣ���������������� � � � � � ��ǣ��������������������Ǥ

�� NHVLPSXODQ�GDQ�VDUDQ
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�����NHVLPSXODQ

%HUGDVDUNDQ�KDVLO�LPSOHPHQWDVL�GDQ�SHQJXMLDQ�WHUKDGDS�DSOLNDVL�EDWLN�\DQJ�WHODK�
GLSHUROHK�PDND�GDSDW�GLWDULN�NHVLPSXODQ���

�� %HUGDVDUNDQ�SHQJXMLDQ�YDULDEHO�PHPEXNWLNDQ� VHWLDS�YDULDEHO�PHPLOLNL�SHUDQ�
GDQ�IXQJVL�PDVLQJ�PDVLQJ�GDODP�SHPEXDWDQ�GHVDLQ�PRWLI�EDWLN��

�� %HQWXN� NDUDQJ� PDVLK� EHOXP� VHSHQXKQ\D� PHQ\HUXSDL� NDUDQJ� $FURSRUD�
HFKLQDWD�LWX�VHQGLUL��WHWDSL�MLND�GLWHOLWL�VXGDK�PHPLOLNL�����NHPLULSDQ�GHQJDQ�
NDUDQJ� WHUVHEXW� GDQ� VXGDK� GDSDW� GLNDWDNDQ� EDKZD� NDUDQJ� WHUVHEXW� DGDODK�
NDUDQJ�MHQLV�$FURSRUD�HFKLQDWD��-LND�GLODNXNDQ�SHUXEDKDQ�� SHUXEDKDQ�ODLQ�
PDND� DNDQ� PHUXEDK� EHQWXN� NDUDQJ� GDQ� PHPXQJNLQNDQ� PHUXEDK� GHVDLQ�
NDUDQJ�XWDPD�PHQMDGL�EHQWXN�NDUDQJ�MHQLV�ODLQQ\D�

�� %HUGDVDUNDQ� KDVLO� SHQJXMLDQ� GHQJDQ�PHQJJXQDNDQ� VXUYHL� ��� PHQJDWDNDQ�
EDKZD�GLSHUOXNDQQ\D�SHQJHPEDQJDQ�EDWLN�GDQ�PHPLOLNL�MDZDEDQ�\DQJ�SRVLWLI�
WHQWDQJ� SHQJHPEDQJDQ� GHVDLQ� EDWLN� PHQJJXQDNDQ� PRWLI� NDUDQJ�� 'DUL� KDVLO�
SHQJXMLDQ�WHUVHEXW�MXJD�GLNHWDKXL�EDKZD�GHVDLQ�\DQJ�VXGDK�GLLPSOHPHQWDVLNDQ�
PDVLK� PHPLOLNL� EHEHUDSD� NHNXUDQJDQ� WHUXWDPD� SDGD� EDQ\DNQ\D� YDULDVL� GDQ�
SHQJJXQDDQ�ZDUQD�SDGD�GHVDLQ

�����6DUDQ
%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ�� EHULNXW� GLVDPSDLNDQ� EHEHUDSD� VDUDQ�
XQWXN�SHQHOLWLDQ�VHODQMXWQ\D���

�� 3HUOXQ\D�SHQJHPEDQJDQ� OHELK� ODQMXW��PLVDOQ\D�GHQJDQ�PHQJHPEDQJNDQ�DSOLNDVL�
EDWLN�PHQJJXQDNDQ�*8,� �XVHU� LQWHUIDFH�� GDODP� EHQWXN�ZHEVLWH�PDXSXQ�PRELOH�
VHKLQJJD�GDSDW�GLGHVDLQ�ROHK�VHWLDS�LQGLYLGX�VHFDUD�RWRPDWLV�GDQ�PXGDK�

�� 3HUOXQ\D� EHUNHUMDVDPD� GHQJDQ�$KOL� ELGDQJ� EDWLN� GDODP� SHPEXDWDQ�PRWLI� XQWXN�

SHQHOLWLDQ�NHGHSDQQ\D�

'DIWDU�SXVWDND

>�@�NXVXPR��SXUED�GDUX��������)LEURXV�URRW�PRGHO�LQ�EDWLN�SDWWHUQ�JHQHUDWLRQ��-RXUQDO�
RI�7KHRUHWLFDO�DQG�$SSOLHG�,QIRUPDWLRQ�7HFKQRORJ\��9RO����1R���

>�@�)DFW��VKHHW��������$FURSRUD�(FKLQDWD��$XVWUDOLDQ�,QVWLWXWH�RI�0DULQH�6FLHQFH��

>�@�,ZDQ�7LUWD��*DUHWK�/��6WHHQ��'HERUDK�0��8UVR��0DULR�$OLVMDKEDQD��������%DWLN��D�
SOD\�RI�OLJKWV�DQG�VKDGHV��*D\D�IDYRULW SUHVV��9RO���

>�@�*U]HJRU]�5R]HQEHUJ��$UWR�6DORPDD��������7KH�PDWKHPDWLFDO�WKHRU\�RI�/�V\VWHPV��
$FDGHPLF�3UHVV

>�@� &DVWUR� 3�� +XEHU� 0(�� ������ 0DULQH� %LRORJ\� (G� NH���� 1HZ� <RUN�� 0F� *UDZ�
+LOO,QWHUQDWLRQDO�3DJH��������

>�@� %XUNH� ,&�� /DXUHQURWK� :.�� ������ (FRORJ\� RI� WKH� 6KRUWJUDVV� 6WHSSH�� $�
/RQJ�7HUP 3HUVSHFWLYH��/7(5��3DJH�������
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