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*DPLILNDVL�PHUXSDNDQ�JDPH�HGXNDVL�\DQJ�PHPEHULNDQ�SHQJDUXK�NHSDGD�SHPDNDLQ\D�DJDU�ELVD�PHQGDSDWNDQ�QLODL�
SHQGLGLNDQ�GDQ�SHUPDLQDQ��*DPLILNDVL�VHEDJDL�DOWHUQDWLI�XQWXN�PHQDULN�XVHU�\DQJ�VHQDQJ�JDPH�XQWXN�WHUSDQFLQJ�GDODP�
NHJLDWDQ�EHODMDU��$GDQ\D�JDPH�\DQJ�WLGDN�PHQGLGLN�PHQMDGL�ODWDUEHODNDQJ�GLEXDWQ\D�SURWRW\SH�JDPLILNDVL�XQWXN�PHQJHQDO�
VLWXV�VLWXV�\DQJ�DGD�GL�ZLOD\DK�'HSRN��%HUGDVDUNDQ�KDVLO�DQDOLVD�GDUL����NHFDPDWDQ�\DQJ�DGD�GL�:LOD\DK�'HSRN�WHUGDSDW�
VLWXV�VLWXV�VHMDUDK�SDGD�SHULRGH�NODVLN��SHULRGH�,VODP��SHULRGH�NRORQLDO�GDQ�SHULRGH�NRORQLDO��+DVLO�VXUYH\�NH�VDODK�VDWX�
NHFDPDWDQ�\DQJ�DGD�GL�'HSRN�\DLWX�NHFDPDWDQ��%HML�GLGDSDWNDQ�EDQ\DN�VLWXV�VWXV�VHMDUDK�\DQJ�NHPXGLDQ�GL�UDQFDQJ�NHGDODP�
DSOLNDVL�JDPH�PHQJJXQDNDQ�$GREH�)ODVK XQWXN�GLMDGLNDQ�SHUPDLQDQ�\DQJ�PHQGLGLN��+DVLO�DQDOLVD�SHUDQFDQJDQ�VLVWHP�
PHQJJXQDNDQ�PHWRGH�XQLILHG�PRGHOOLQJ�ODQJXDJH�GHQJDQ�SHPEDKDVDQ�SDGD��XVH�FDVH�GLDJUDP GDQ�GLDJUDP�DFWLYLW\��8VH�
FDVH�XQWXN�XVHU�WHUGDSDW�DNWLILWDV�XQWXN�PHPXODL�SHUPDLQDQ�GHQJDQ�PHPLOLK�ZLOD\DK�\DQJ�DNDQ�GLNXQMXQJL�XQWXN�GLODNXNDQ�
SHPLOLKDQ�ORNDVL�GDQ�DNDQ�EHUDNKLU�GHQJDQ�PHQGDSDWNDQ�LQIRUPDVL���$FWLYLW\�GLDJUDP�\DQJ�VLPSHO�EHUXSD�DZDO�NHJLDWDQ�
\DQJ�NHPXGLDQ�VLVWHP�DNDQ�PHQDPSLONDQ�SHWD�SHUPDLQDQ�GDQ�GLDNKLUL�XQWXN�NHOXDU�GDUL�SHUPDLQDQ��'HVDLQ�GDUL�JDPLILNDVL�
\DQJ�WHUGLUL�GDUL�SRLQW�VHEDJDL�KDGLDK�VHWHODK�PHQJKLODQJNDQ�SHQJJDQJJX��NRLQ�VHEDJDL�FLUL�FLUL�DGDQ\D�VLWXV�VLWXV�GLZLOD\DK�
\DQJ�VHGDQJ�GL�NXQMXQJL��LQIRUPDVL�VHEDJDL�WDPSLODQ�SRVLWLI�\DQJ�PHQGLGLN�VHWHODK�PHPLOLK�NRLQ�WHUVHEXW�GDQ�PXVXK�\DQJ�
PHPSXQ\DL� SHUDQDQ� \DQJ�PHQJJDQJJX� XQWXN�PHQJKLODQJNDQ� XVHU� GDUL� SHUPDLQDQ� JDPLILNDVL�� +DVLO� GDUL� DQDOLVD� GDQ�
SHPEDKDVDQ�WHUQ\DWD�SURWRW\SH�LQL�GLEXDW�VHGHUKDQD�DJDU�PXGDK�GLSDKDPL�SHQJJXQDDQQ\DGDQ�PHQMDGLNDQ�JDPLILNDVL�VLWXV�
VLWXV�ZLOD\DK�'HSRN�VHEDJDL�EDKDQ�UXMXNDQ�XQWXN�JDPH�\DQJ�PHQGLGLN�

.DWD�NXQFL����3URWRW\SH��*DPLILNDVL��6LWXV��:LOD\DK��3HUDQJNDW��0RELOH�

�� 3(1'$+8/8$1

3HQHOLWLDQ� LQL� EHUDZDO� GDUL� EHUNHPEDQJQ\D�

SHUPDLQDQ��9LGHR�JDPH��SHWXDODQJDQ��\DQJ�EHUHGDU�
GL� PDV\DUDNDW� \DQJ� EHUDVDO� GDUL� $PHULND� 6HULNDW�

VHSHUWL� *7$� �� *DPH� 7KHIW� $XWR �� \DQJ� EDQ\DN�

GLPLQDWL� EDLN� GDUL� NDODQJDQ� DQDN�DQDN� PDXSXQ�

UHPDMD�� $GHJDQ� \DQJ� GLWDPSLONDQ� NDUDNWHU� JDPH�

GDSDW�PHQLPEXONDQ�NHLQJLQDQ� UHPDMD�XQWXN�PHQLUX�

DGHJDQ� WHUVHEXW� GDODP� NHKLGXSDQ� Q\DWD� �=XONLOIL��

�������+DO�LQL�\DQJ�PHQJJHPSDUNDQ�SDGD�WDQJJDO����

-XQL� ����� HQDP� � UHPDMD� GL� $PHULND� 6HULNDW�

PHODNXNDQ� SHUDPSRNDQ� GHQJDQ� NHNHUDVDQ� GDQ�

NHPXGLDQ�WHUWDQJNDS�VHWHODK�XSD\D�SHQFXULDQ�PRELO�

�=XONLOIL���������(IHN�GDUL�SHQJDUXK�*DPH�7KHIW�$XWR

LQL�PHQXUXW�SLKDN�SHQ\LGLN�NHMDKDWDQ��UHPDMD�PHQLUX�

WLQGDNDQ� 1LNR� %HOLF�� WRNRK� GDUL� YLGHR� *DPH� 7KHIW�

$XWR��=XONLOIL����������

%HUGDVDUNDQ� IDNWD� WHUVHEXW� SHQHOLWL� PHQFRED�

PHPEXDW� VHEXDK� *DPLILNDVL� 6LWXV�6LWXV� :LOD\DK�

'HSRN�NH�'DODP�.RQWHQ�0RELOH XQWXN�PHPEHQWHQJL�

JHQHUDVL� PXGD� NKXVXVQ\D� ZLOD\DK� 'HSRN� GDUL�

SHQJDUXK� NRQWHQ� YLGHR� JDPH� WHUVHEXW�� 8QWXN�

SHQHOLWLDQ�LQL�NDPL�PHPEXDW�WHPD�SHWXDODQJDQ�VLWXV�

VLWXV� ZLOD\DK� 'HSRN� GHQJDQ� PHQJJXQDNDQ� FRQWHQW�

PRELOH� GHQJDQ� � DUHD� ZLOD\DK� SHWXDODQJDQ� NKXVXV�

ZLOD\DK� 'HSRN�� .LWD� WDKX� EDKZD� ZLOD\DK� 'HSRN�

VHFDUD�JHRJUDILV�PHPLOLNL�SHUEDWDVDQ�GHQJDQ�ZLOD\DK�

GHQJDQ� -DNDUWD� DWDX� EHUDGD� GDODP� OLQJNXQJDQ�

ZLOD\DK�-DERWDEHN��%HQWDQJ�DODP�ZLOD\DK�'HSRN�GDUL�

6HODWDQ� VDPSDL� 8WDUD� PHUXSDNDQ� GDHUDK� GDWDUDQ�

UHQGDK�� SHUEXNLWDQ� EHUJHORPEDQJ� UHQGDK�� 0HQXUXW�

3HPHULQWDK�.RWD�'HSRN�OXDV�ZLOD\DK�'HSRN�VHNLWDU�

�������NP��GHQJDQ�MXPODK�SHQGXGGXN�PHQXUXW�%36�

WDKXQ������VHNLWDU�����������MLZD�

%HUGDVDUNDQ� GDWD� JHRJUDIL� GDQ� SHQGXGXN�

ZLOD\DK�'HSRN� WHUVHEXW� EDQ\DN� SRWHQVL� \DQJ� KDUXV�

GLNHWDKXL�ROHK�ZDUJD�GHSRN�VHSHUWL���VHMDUDK�KLND\DW��

SRWHQVL� DODP�� SRWHQVL� EXGD\D�� ZLVDWD�� SHQGLGLNDQ��

'HQJDQ� EHUNHPEDQJQ\D� WHOHSKRQH� JHQJJDP� PXODL�
GDUL�NRWD�'HSRN�VDPSDL�NHSHORVRN�ZLOD\DK�WHUSHQFLO�

'HSRN� NHEXWXKDQ� DNDQ� LQIRUPDVL� \DQJ� EHUQXDQVD�

SHWXDODQJDQ� � GHQJDQ� PHQMHODMDKL� VHSXWDU� ZLOD\DK�

'HSRN� VDQJDW� GLEXWXKNDQ� ROHK� PDV\DUDNDW� 'HSRN�

DNDQ� LQIRUPDVL�LQIRUPDVL� SRWHQVLDO� VHFDUD� XPXP�

PDXSXQ� QLODL�QLODL� GDODP� EXGD\D�� VHMDUDK�� SRWHQVL�



DODP�\DQJ�DGD�GL�ZLOL\DK�'HSRN�VHKLQJJD�PHPEHUL�

QLODL� SRVLWLI� XQWXN� PHQFHUGDVNDQ� PDV\DUDNDW�

'HSRN�%HUGDVDUNDQ� NHEXWXKDQ� DNDQ� PDQIDDW�

LQIRUPDVL�GDQ�EHUQXDQVD�SHWXDODQJDQ���WHUVHEXW��NDPL�

PHQFRED�XQWXN�PHPEXDW�VHEXDK��*DPLILNDVL�6LWXV�

6LWXV�:LOD\DK�'HSRN�NH�'DODP�.RQWHQ�0RELOH \DQJ�

EHUJXQD� NKXVXVQ\D� XQWXN�ZDUJD�'HSRN� GDQ� VHFDUD�

XPXP�EHUPDQIDDW��SXOD�EDJL�ZDUJD�,QGRQHVLD�XQWXN�

PHQMHODMDKL� LQIRUPDVL� EHUXSD� VXPEHU� GD\D�ZLOD\DK�

'HSRN� EHUXSD� VHMDUDK�� SRWHQVL� DODP�� ZLVDWD��

SHQGLGLNDQ��

�� 0(72'2/2*,�

0RGHO� SHQHOLWLDQ� LQL� PHQJDPELO� SHQGHNDWDQ�

SHQHOLWLDQ� EDJDLPDQD� PHPEXDW� VHEXDK� JDPLILNDVL�

PRELOH� VLWXV�VLWXV� ZLOD\DK� 'HSRN� \DQJ� GDSDW�

PHPSHQJDUXKL� VLNDS� GDQ� SULODNX� ZDUJD� GHSRN�

GHQJDQ� DGDQ\D� LQIRUPDVL� EHUXSD� JDPH� \DQJ�

PHQ\HQDQJNDQ� EHUXSD� VLWXV�VLWXV� ZLOD\DK� 'HSRN��

6HFDUD� PHQ\HOXUXK�� NHUDQJND� EHUILNLU� PHWRGH�

SHQHOLWLDQ�LQL�PHQJLNXWL�PRGHO�SHQJHPEDQJDQ�VLVWHP�

\DQJ�GLJDPEDUNDQ�GDODP�GLDJUDP�EHULNXW��

*DPEDU���0HWRGRORJL�3HQHOLWLDQ�<DQJ�'LODNXNDQ

3HUHQFDQDDQ

'DODP� WDKDS� SHUHQFDQDDQ� LQL� GLODNXNDQ� REVHUYDVL�

GHQJDQ� PHQJXPSXONDQ� GDWD�GDWD� GLDQWDUDQ\D�

DGDODK��

D� 'DWD�GDQ�LQIRUPDVL�GDUL�LQVWDQVL�WHUNDLW

E� 'DWD�GDQ�LQIRUPDVL�GDUL�PDV\DUDNDW

F� 'DWD��GDUL�OLWHUDWXU�EXNX

7LQMDXDQ�NH�ORNDVL�6HWHODK�GDWD�WHUNXPSXO�NHPXGLDQ�

GLODNXNDQ� SHQJHORPSRNDQ� GDWD� XQWXN� GLODNXNDQ�

DQDOLVD NHEXWXKDQ�SHQHOLWLDQ�LQL�

$QDOLVD

$QDOLVD� \DQJ� DNDQ� GLODNXNDQ� GDODP� SHQHOLWLDQ� LQL�

EHUXSD�DQDOLVD�NHEXWXKDQ�\DQJ�WHUGLUL�GDUL��

�� $QDOLVD�NHEXWXKDQ� DNDQ�GDWD� VLWXV�VLWXV�ZLOD\DK�

'HSRN�EHUXSD�SHWD�PDXSXQ�ORNDVL�\DQJ�GLDQJJDS�

ROHK�PDV\DUDNDW�'HSRN� VHEDJDL�SRWHQVL� EXGD\D��

SRWHQVL� DODP�� FDJDU� EXGD\D�� FLUL� NKDV� ZLOD\DK�

ZLOD\DK�'HSRN�

�� $QDOLVD� NHEXWXKDQ� DSOLNDVL� GDODP� PHPEXDW�

VLVWHP�JDPLILNDVL�VLWXV�VLWXV�ZLOD\DK�'HSRN��

5DQFDQJDQ

5DQFDQJDQ�PRGHO�JDPLILNDVL�LQL�PHQJLNXWL�SROD�\DQJ�

DGD� GDODP� DSOLNDVL� $GREH� )ODVK� \DQJ� WHUGLUL� GDUL�

PHQX�GDQ�DOXU�SHUPDLQDQ�VLWXV�VLWXV�ZLOD\DK�'HSRN�

*DPEDU����5DQFDQJDQ�0RGHO�*DPLILNDVL

,PSOHPHQWDVL

6HWHODK�UDQFDQJDQ�JDPLILNDVL�LQL�VHOHVDL�DNDQ�

GLODNXNDQ� LPSOHPHQWDVL� NHSDGD� PDV\DUDNDW� \DQJ�

VHEHOXPQ\D� GLODNXNDQ� WHUOHELK� GDKXOX� WHVWLQJ� KDVLO�

UDQFDQJDQ�� ,PSOHPHQWDVL� NHSDGD� PDV\DUDNDW� ELVD�

PHODOXL�DSSVWRUH�\DQJ�DGD�GL�DQGURLG��.XHVLRQHU�DNDQ�

GLWHUDSNDQ� XQWXN� PHPEHULNDQ� PDVXNDQ� NHSDGD�

PDV\DUDNDW� ZLOD\DK� 'HSRN� VDPSDL� VHMDXK� PDQD�

PDQIDDW� DSOLNDVL� LQL� EDJL� ZDUJD� 'HSRN� GDQ�
PDV\DUDNDW�ODLQQ\D�

�� /$1'$6$1�7(25,

*DPLILNDVL

�������������,VWLODK� JDPLILNDVL� SHUWDPD� GL� SHUNHQDONDQ�

ROHK� 1LFN� 3HOOLQJ� GL� WDKXQ� ����� GDODP� DFDUD�

SUHVHQWDVL�7HFKQRORJ\�(QWHUWDLPHQW�'HVLJQ���6HFDUD�

NKXVXV� PHQXUXW� .DSS� JDPLILNDVL� GLGHILQLVLNDQ�

VHEDJDL� NRQVHS� \DQJ� PHQJJXQDNDQ� PHNDQLND�

EHUEDVLV�SHUPDLQDQ��HVWHWLND��GDQ�SHUPDLQDQ�EHUILNLU�

DJDU� PDQXVLD� WHUWDULN� VHKLQJJD� PHQMDGL� WHULNDW��

6HGDQJNDQ�NDODX�PHPEDKDV�PHQJHQDL�PRELOH WLGDN�

OHSDV� GDUL� 0RELOH� /HDUQLQJ� �P�OHDUQLQJ�� DGDODK�

SHQJHPEDQJDQ� GDUL� H�OHDUQLQJ�� ,VWLODK� PRELOH�

OHDUQLQJ� �P�OHDUQLQJ� � � � PHQJDFX� NHSDGD�

SHQJJXQDDQ� SHUDQJNDW� ,7� JHQJJDP� GDQ� EHUJHUDN��

VHSHUWL� 3'$�� WHOHSRQ� JHQJJDP�� ODSWRS�� GDQ� WDEOHW�

3&�� GDODP� SHQJDMDUDQ� GDQ� SHPEHODMDUDQ �6DQWRVR��

������ 'DUL�NXWLSDQ�WHUVHEXW�MHODV�EDKZD�SHQJHUWLDQ�

PRELOH�DGDODK�SHUDQJNDW�,7�JHQJJDQ�GDQ�EHUJHUDN��

VHSHUWL�3'$�WHOHSRQ�JHQJJDP��ODSWRS��GDQ�WDEOHW�3&��

3HWXDODQJDQ� VLWXV�VLWXV� ZLOD\DK� 'HSRN� � � EHULVL��

SHUPDLQDQ�SHQGLGLNDQ�XQWXN�DQDN�GDQ�RUDQJ�GHZDVD�

PHODOXL� SHQMHODMDKDQ� NH� EHEHUDSD� ZLOD\DK� 'HSRN�

GHQJDQ�WDQWDQJDQ��\DQJ�VHFDUD�SULQVLS�PHQJHQDONDQ�

QXDQVD� SHWXDODQJDQ� EHUEDJDL� PDFDP� ZLOD\DK��

'HQJDQ�PHODWLK�NHWUDPSLODQ�DQDN�GDQ�RUDQJ�GHZDVD�

GDODP�PHQJKDGDSL� YDULDVL� � LQIRUPDVL� � � GDQ� � JDPH�

\DQJ� GDSDW� PHPSHQJDUXKL� VLIDW� GDQ� SULODNX� DQDN�

PDXSXQ� RUDQJ� GHZDVD� � DNDQ� LQIRUPDVL� ZLOD\DK�

'HSRN��

�������������'HQJDQ� NDWD� ODLQ� EDKZD� JDPLILNDVL� LQL��

GLKDUDSNDQ� PDPSX� PHQJDNRPRGDVL� FRQWHQW� \DQJ�

EHUVLIDW�PHPEDQJXQ�LQIRUPDVL�ZDUJD�'HSRN�PHODOXL�

VHMXPODK� WDQWDQJDQ� SHWXDODQJDQ� ,VODPL� � VDPELO�

PHQJDPELO� KLNPDK� GDUL� LQIRUPDVL� VHSXWDU� ZLOD\DK�
'HSRN�*DPLILNDVL� LQL PHQJDPELO� ZLOD\DK� NKXVXV�

DUHD� 'HSRN� \DQJ� SHUOX� NLWD� NHWDKXL� EDKZD� DGD�

SRWHQVL�SRWHQVL��\DQJ�SHUOX�NLWD�NHWDKXL�EDLN�GDUL�VHJL�

VHMDUDK�� SRWHQVL� DODP�PDXSXQ� VXPEHU� GD\D� ODLQQ\D�

\DQJ�EHOXP�GLNHWDKXL�ROHK�ZDUJD�'HSRN�NKXVXVQ\D�

PDXSXQ� ZDUJD� ,QGRQHVLD� XPXPQ\D�� 'DUL� VHWLDS�



SHUMDODQ�SHWXDODQJDQ�JDPH�LQL��GL�VHWLDS�DUHD�'HSRN�

DGD� QLODL�QLODL� EXGD\D� GDQ� PRUDO� \DQJ� DNDQ�

GLVLVLVLSNDQ� VHEDJDL� KLNPDK� � VHKLQJJD� ELVD� VHGLNLW�

GHPL� VHGLNLW�ELVD�PHPSHQJDUXKL� VLNDS�GDQ�SHULODNX�

ZDUJD� 'HSRN� .KXVXVQ\D� GDQ� ZDUJD� ,QGRQHVLD�

XPXPQ\D�

6LWXV

6LWXV�ELVD�GL�OLKDW�GDUL���VXGXW�SDQGDQJ��NDODX�

GDODP� GXQLD� LQWHUQHW� ELVD� GLDUWLNDQ� VHEDJDL� DODPDW�

ZHE� \DQJ� EHULVLNDQ� GDWD� GDQ� LQIRUPDVL� RQOLQH�

VHGDQJNDQ� GDODP� LOPX� VHMDUDK� GLDUWLNDQ� VHEDJDL�
WHPSDW�� DUWHIDN�ORNDVL� NHMDGLDQ� PDVD� ODPSDX� � \DQJ�

PHPSXQ\DL� QLODL� VHMDUDK� VHWHPSDW�� 6LWXV� \DQJ� DGD�

GDODP�SHQHOLWLDQ�LQL�DGDODK�VLWXV�\DQJ�KXEXQJDQQ\D�

GHQJDQ� ORNDVL�GDQ�SRWHQVL�ZLOD\DK�'HSRN��0HQXUXW�

:LOOLDP�+DYLODQG��WHPSDW�WHPSDW�GLPDQD�GLWHPXNDQ�

SHQLQJJDODQ�SHQLQJJDODQ� DUNHRORJL� GLNHGLDPDQ�

PDKOXN�PDQXVLD�SDGD�]DPDQ�GXKXOX�GLVHEXW�GHQJDQ�

VLWXV�

7HNQRORJL�$QGURLG�$GREH�$,5

$QGURLG�DGDODK�VLVWHP�RSHUDVL�NKXVXV�PRELOH�

\DQJ� EHUEDVLV� OLQX[� VHKLQJJD� ELVD� GLNDWDNDQ� EHEDV�

XQWXN� PHQJHPEDQJNDQQ\D� GDQ� PHQJJXQDNDQQ\D��

6HWHODK� $QGURLG� GLEHOL� ROHK� *RRJOH�,QF� VHPDNLQ�

PHQDPEDK� NHSHUFD\DDQ� GLUL� $QGURLG� XQWXN�

PHQJHPEDQJNDQ� VLWHP� RSHUDVL� PHQMDGL� OHELK�

EHNHPEDQJ�ODJL��

$GREH� $,5� \DQJ� ELDVD� GLVHEXW� $GREH�

,QWHJUDWHG� 5XQWLPH� DGDODK� VHEXDK� FURV� RSHUDWLQJ�
V\VWHP� UXQWLPH \DQJ� GLNHPEDQJNDQ� ROHK� $GREH�

XQWXN� PHPDQIDDWNDQ� NHWUDPSLODQ� SDUD� SHQJJXQD�

DSOLNDVL� EHUEDVLV� )ODVK�)OH[�� -DYDVULSW� GDQ� 3')�

XQWXN� PHPEDQJXQ� 5LFK� ,QWHUQHW� $SSOLFDWLRQ

NHGDODP� FRQWHQW SDGD� VLVWHP� RSHUDVL� $QGURLG�

�3UDPDQD�������

$GREH�)ODVK

$GREH�)ODVK� \DQJ� VHEHOXPQ\D�0DFURPHGLD�

)ODVK� DNKLUQ\D� GL� DNXLVLVL� ROHK� $GREH� PHUXSDNDQ�

DSOLNDVL� NKXVXV� XQWXN�PHQJHPEDQJNDQ�ZHE�� JDPH�

GDQ� HGXNDVL� VHFDUD� GLQDPLV�� 'HQJDQ� $GREH� )ODVK�
PHPSHUPXGDK�NUHDWLILWDV�GDODP�EHUNDU\D� VHKLQJJD�

DGDODK� VDODK� VDWX� DSOLNDVL� \DQJ� SDOLQJ� EDQ\DN�

GLJXQDNDQ�ROHK�SDUD�NUHDWLILWDV�GLQDPLV��$JDU�$GREH�

)ODVK� ELVD� WHULQWHJUDVL� GHQJDQ� VLVWHP� RSHUDVL�

$QGURLG�PDND�GLEXDWODK�$GREH�,QWHJUDWHG�5XQWLPH�

�$,5��� $FWLRQ� 6FULSW �� DGDODK� EDJLDQ� GDUL� $GREH�
)ODVK� \DQJ� GLEXDW� NKXVXV� ROHK� $GREH� DJDU� VFULSW�

IODVK� ELVD� EHUNRPXQLNDVL� GHQJDQ� VLVWHP� RSHUDVL�

DQGURLG�� \DQJ� VHEHOXPQ\D� $GREH� )ODVK�

PHQJJXQDNDQ�DFWLRQ�VFULSW ��

�� +$6,/�'$1�3(0%$+$6$1

6HODPD�PHODNXNDQ�SHQHOLWLDQ��WLP�PHODNXNDQ�

REVHUYDVL�GDQ�PHQFDUL�UHIHUHQVL�PHQJHQDL�SHQHOLWLDQ�

SHQHOLWLDQ�PHQJHQDL� VLWXV�VLWXV� ZLOD\DK�'HSRN� GDUL�

KDVLO�SHQHOLWLDQ�VNULSVL�LOPX�EXGD\D��+DO�LQL�GLODNXNDQ�

VHEDJDL�GDVDU� ORNDVL�ORNDVL�PDQD�VDMD�\DQJ�PHQMDGL�

VXPEHU�VLWXV�VLWXV�ZLOD\DK�'HSRN�

+DVLO�$QDOLVD�6LWXV�6LWXV�:LOD\DK�'HSRN

%HUGDVDUNDQ� KDVLO� SHQFDULDQ� UHIHUHQVL�� WLP�

PHQHPXNDQ� VDWX� SHQHOLWLDQ� VNULSVL� PHQJHQDL� VLWXV�

VLWXV� ZLOD\DK� 'HSRN�� 7HPD� \DQJ� GLDPELO� GDODP�

SHQHOLWLDQ� WHUVHEXW�DGDODK�SHUVHEDUDQ�GDWD�DUNHRORJL�

SHPXNLPDQ� 'HSRN� DEDG� ������ >��@�� %HUGDVDUNDQ�

SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 5LDQ� 7LPDGDU��

SHUVHEDUDQ� GDWD� DUNHRORJL� WHUGLUL� GDUL� SHPXNLPDQ�

SHULRGH� NODVLN�� SHPXNLPDQ� SHULRGH� ,VODP��

SHPXNLPDQ�NRORQLDO��7LPDGDU��������

0HQXUXW� 5LDQ� 7LPDGDU�� SHPXNLPDQ� SHULRGH�

NODVLN�DGDODK�SHULRGH�SHPXNLPDQ�\DQJ�GLSHQJDUXKL�

ROHK�NHUDMDDQ�7DUXPDQDJDUD��6HGDQJNDQ�SHPXNLPDQ�
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'HSRN� LQL� PHQJJXQDNDQ� 8QLILHG� 0RGHOOLQJ�



/DQJXDJH �80/��� 80/� \DQJ� DNDQ� GLWDPSLONDQ

DGDODK�XVH�GLDJUDP�GDQ�DFWLYLW\�GLDJUDP�
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