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,�� /DWDU�%HODNDQJ�

.HEXWXKDQ�ZHEVLWH GL HUD�����LQL�VDQJDWODK�GLEXWXKNDQ��PHQJLQJDW�SDGD�

HUD� LQL NHPDMXDQQ\D� DPDW� FHSDW� DGDODK� LQWHUQHW�� .HPDMXDQ� WHUVHEXW� DPDW�

FHSDW�GLNDUHQDNDQ�EDQ\DN�SHQJJXQD�\DQJ�VXGDK�WHUKXEXQJ�GHQJDQ�LQWHUQHW��

GHQJDQ� PHQJJXQDNDQ� EHUDJDP PDFDP� SHUDQJNDW�� VHSHUWL� ODSWRS��

VPDUWSKRQH�� NRPSXWHU�� GDQ� ODLQ� VHEDJDLQ\D�� %DQ\DNQ\D� SHQJJXQD� \DQJ�

PHQJJXQDNDQ� LQWHUQHW� WHQWXQ\D� PHPEHUL� SHOXDQJ� XQWXN� DGDQ\D� VHEXDK�

ZHEVLWH��

:HEVLWH VHQGLUL� PHPEHUL� NHPXGDKDQ� NHSDGD� SHQJJXQDQ\D� XQWXN�

PHQGDSDWNDQ� LQIRUPDVL� VHFDUD� FHSDW�� PXGDK� GLMDQJNDX� GLPDQD� VDMD�� GDQ�

GDSDW� DNVHV� NDSDQSXQ��0DND� GDUL� LWX� SHQWLQJ DGDQ\D� VHEXDK�ZHEVLWH SDGD�

VHEXDK�RUJDQLVDVL XQWXN�PHPEHULNDQ�LQIRUPDVL�NHSDGD�PDV\DUDNDW�PHQJHQDL�

RUJDQLVDVL� WHUVHEXW�� $GDQ\D� ZHEVLWH GDODP� RUJDQLVDVL� GDSDW� PHPEXDW�

RUJDQLVDVL�WHUVHEXW�PHQMDGL�EDQ\DN�GLNHWDKXL�PDV\DUDNDW��KDO�LQL�WHQWX�DNDQ�

PHPEHUL� NHXQWXQJDQ� SDGD� VHEXDK� RUJDQLVDVL� WHUVHEXW�� 0DQIDDW� \DQJ�

GLUDVDNDQ� GHQJDQ DGDQ\D�ZHEVLWH GDODP� RUJDQLVDVL� DJDU� PDV\DUDNDW� WLGDN�

PXGDK� WHUNHQD� LQIRUPDVL� SDOVX� WHUNDLW� LQIRUPDVL� RUJDQLVDVL�� GLNDUHQDNDQ�

VXGDK� WHUGDSDW� LQIRUPDVL� \DQJ� VHVXDL� GDQ� GDSDW� GLSHUFD\D� NHEHQDUDQQ\D�

PHQJHQDL�LQIRUPDVL�RUJDQLVDVL�GLGDODP�ZHEVLWH RUJDQLVDVL�WHUVHEXW�

.OLQLN� 'HQWLVDUL� PHUXSDNDQ� NOLQLN� \DQJ� PHQ\HGLDNDQ� SHOD\DQDQ�

NHVHKDWDQ�XPXP�GDQ�JLJL��.OLQLN�'HQWLVDUL� UHVPL�EHUGLUL�SDGD WDKXQ�������

MLND�GLOLKDW�GDUL�WDKXQ�EHUGLULQ\D�.OLQLN�'HQWLVDUL�PDVLK�WHUOLKDW�EDUX�QDPXQ��

NLQL�.OLQLN�'HQWLVDUL�VXGDK�EHUNHPEDQJ�FHSDW��.HWLND�GDKXOX�.OLQLN�'HQWLVDUL�

EHOXP� PHPSXQ\DL� VHEXDK� ZHEVLWH�� NLQL� .OLQLN� 'HQWLVDUL� VDDW� LQL� VXGDK�

PHPSXQ\DL�ZHEVLWH \DQJ�EHUQDPD� .OLQLN�'HQWLVDUL��ZHEVLWH.OLQLN�'HQWLVDUL

WHUGDSDW�LQIRUPDVL�PHQJHQDL�SURILO�NOLQLN��OD\DQDQ��IDVLOLWDV�GRNWHU��EORJ��GDQ�
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WHVWLPRQL��'HQJDQ� EHJLWX�PDV\DUDNDW� MDGL� WDKX� LQIRUPDVL�PHQJHQDL�.OLQLN�

'HQWLVDUL�

:HEVLWH .OLQLN�'HQWLVDUL MXJD�WHUELODQJ�FXNXS�EDUX��PDND�GDUL�LWX�SHUOX�

GLODNXNDQ�VHEXDK HYDOXDVL�ZHEVLWH� (YDOXDVL�\DQJ�GLODNXNDQ�WHUKDGDS�ZHEVLWH

.OLQLN�'HQWLVDUL PHUXSDNDQ�HYDOXDVL�XVDELOLW\� (YDOXDVL�XVDELOLW\ PHUXSDNDQ

PHQLODL� VHMDXK� PDQD� VHEXDK� ZHEVLWH PXGDK� GDQ� PHQ\HQDQJNDQ� XQWXN�

GLJXQDNDQ� (YDOXDVL� XVDELOLW\ PHQJDFX� SDGD� VDODK� VDWX� GDUL� VHUDQJNDLDQ�

PHWRGH� \DQJ� PHPXQJNLQNDQ� SDNDU� XVHU� H[SHULHQFH �8;�� XQWXN�

PHQJHYDOXDVL� XVDELOLW\ VXDWX� SURGXN� DWDX� VLVWHP� GDODP� EHUEDJDL� WLQJNDW�

GHWDLO� (YDOXDVL�XVDELOLW\ MXJD�GDSDW�PHPEDQWX�PHPEXDW�NHSXWXVDQ�PHQJHQDL�

HOHPHQ� DSD� VDMD� \DQJ� EHNHUMD� GHQJDQ� EDLN� XQWXN� SHQJJXQD� 'HQJDQ�

PHODNXNDQ�HYDOXDVL�XVDELOLW\ WHUKDGDS�ZHEVLWH GDSDW�PHQJHWDKXL�ILWXU�ZHEVLWH

\DQJ�EDLN�GDQ�WLGDN�EDLN�XQWXN�SHQJJXQD�

0HWRGH�HYDOXDVL�XVDELOLW\ \DQJ�GLJXQDNDQ�XQWXN�PHQJHYDOXDVL�ZHEVLWH

.OLQLN�'HQWLVDUL DGDODK�PHWRGH�KHXULVWLF� HYDOXDWLRQ� +HXULVWLFH� HYDOXDWLRQ

DGDODK�PHWRGH XVDELOLW\ XQWXN�PHQHPXNDQ�PDVDODK�XVDELOLW\ GDODP�GHVDLQ�

XVHU�LQWHUIDFH��0HWRGH�LQL PHOLEDWNDQ�VHNHORPSRN�NHFLO�HYDOXDWRU DWDX DKOL�

\DQJ�PHPHULNVD�LQWHUIDFH GDQ�PHQLODL�XVDELOLW\ GDUL�VHEXDK�ZHEVLWH GHQJDQ�

SULQVLS�SULQVLS� \DQJ� VXGDK� GLDNXL� XQWXN�PHQLODL� VHEXDK� XVDELOLW\��3ULQVLS�

SULQVLS�WHUVHEXW�PHQJJXQDNDQ�VHPELODQ SULQVLS�\DQJ�GLFHWXVNDQ�ROHK�'DYLG�

7UDYLV

%HUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXWODK� \DQJ� PHQGRURQJ� SHQXOLV�

PHODNXNDQ� SHQHOLWLDQ� GDQ� PHQJDPELO� WHPD� ³(9$/8$6,� 86$%,/,7<

7(5+$'$3� $17$508.$� :(%6,7( '(1*$1� 0(72'(�

+(85,67,&� (9$/8$7,21 �678',� .$686� �� :(%6,7( ./,1,.�

'(17,6$5,�´� 3HQHOLWL� EHUKDUDS� GHQJDQ� DGDQ\D� SHQHOLWLDQ� WHUVHEXW� ELVD�

EHUJXQD� EDJL� .OLQLN� 'HQWLVDUL� XQWXN� PHQJHWDKXL� DSD� VDMD� \DQJ� KDUXV�

GLSHUWDKDQNDQ�GDQ�\DQJ�KDUXV�GLNHPEDQJNDQ�GDUL�XVDELOLW\ ZHEVLWH WHUVHEXW�
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,�� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXW� GLUXPXVNDQ� SHUPDVDODKDQ�

VHEDJDL�EHULNXW��

D� %DJDLPDQD� HYDOXDVL XVDELOLW\ EHUGDVDUNDQ� SHQJDODPDQ� SHQJJXQD�

ZHEVLWH .OLQLN�'HQWLVDUL"

E� %DJDLPDQD HYDOXDVL� 8VDELOLW\ EHUGDVDUNDQ� HYDOXDWRU GHQJDQ�

PHQJJXQDNDQ�PHWRGH�KHXULVWLF�HYDOXDWLRQ"

F� %DJDLPDQD� +DVLO� (YDOXDVL�8VDELOLW\ GHQJDQ� SHQJJXQD� GDQ� GHQJDQ�

HYDOXDWRU"

,�� %DWDVDQ�0DVDODK

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�GLDWDV��PDND�SHPEDKDVDQ�PDVDODK�DNDQ�

GLEDWDVL�

D� (YDOXDVL�XVDELOLW\ PHQJJXQDNDQ�OLPD�DWULEXW�XVDELOLW\ \DQJ�GLFHWXVNDQ�

1LHOVHQ�

E� (YDOXDVL� XVDELOLW\ PHQJJXQDNDQ� VHPELODQ� SULQVLS� \DQJ� GLEXDW� ROHK�

'DYLG�7UDYLV

F� (YDOXDVL�XVDELOLW\ ZHEVLWH GLODNXNDQ�KDQ\D�GLODNXNDQ�GHQJDQ SHQJJXQD�

GDQ�HYDOXDWRU

G� 3DGD� SULQVLS� KHXULVWLF� HYDOXDWLRQ \DQJ� GDSDW�PHQLODL� KDQ\D� HYDOXDWRU

VDMD GDQ�SHQLODLDQ�PHQJJXQDDQ�QLODL�\DQJ�GLEXDW�ROHK�'DYLG�7UDYLV

H� (YDOXDVL XVDELOLW\ EHUGDVDUNDQ� SHQJJXQD� EHUXSD� SHKLWXQJDQ� GHVNULSWLI�

SHUVHQWDVH GDQ�SHUKLWXQJDQ�HYDOXDWRU PHQJLNXWL�SHGRPDQ�'DYLG�7UDYLV

,�� 7XMXDQ�3HQHOLWLDQ

7XMXDQ� SHQXOLV� PHQ\XVXQ� SHQHOLWLDQ� LQL� PHQJDFX� SDGD� UXPXVDQ�

PDVDODK�\DQJ�WHODK�GLMDEDUNDQ�SDGD�SRLQ�VHEHOXPQ\D� 7XMXDQ�GDUL�SHQHOLWLDQ�

LQL�DGDODK PHQJHYDOXDVL�ZHEVLWH GHQJDQ�SHQJJXQD�GDQ�GHQJDQ�HYDOXDWRU SDGD

.OLQLN� 'HQWLVDUL XQWXN� PHQJHWDKXL� VHEHUDSD� EDLN� VHEXDK� ZHEVLWH XQWXN�

SHQJJXQD��HYDOXDVL�XVDELOLW\ \DQJ�GLJXQDNDQ�PHQJJXQDNDQ�PHWRGH�KHXULVWLF�
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HYDOXDWLRQ� .HWLND� SURVHV� VXGDK� GLODNXNDQ� NHPXGLDQ� WXMXDQQ\D DGDODK�

PHPEHULNDQ�UHNRPHQGDVL NHSDGD�SHQJHPEDQJ�ZHEVLWH NOLQLN�'HQWLVDUL��\DQJ�

PDQD�\DQJ�KDUXV�GLSHUWDKDQNDQ�GDQ�PDQD�\DQJ�KDUXV�GLSHUEDLNL�

,�� 0DQIDDW�3HQHOLWLDQ

0DQIDDW�SDGD�SHQHOLWLDQ�LQL�EHUJXQD�XQWXN�PDVD�\DQJ�DNDQ�GDWDQJ�PDND�

GLMDEDUNDQ VHEDJDL�EHULNXW��

D� %DJL� SHQHOLWL�� SHQHOLWLDQ LQL� GLKDUDSNDQ� PDPSX� PHQJHYDOXDVL� VHEXDK

ZHEVLWH�

E� %DJL� 0DKDVLVZD�� SHQHOLWLDQ LQL� GLKDUDSNDQ� PDKDVLVZD� GDSDW�

PHQJHYDOXDVL� VHEXDK� ZHEVLWH GHQJDQ� PHQJJXQD� PHWRGH� KHXULVWLF�

HYDOXDWLRQ�

F� %DJL� 8QLYHUVLWDV�� SHQHOLWLDQ� LQL� GLKDUDSNDQ� EHUPDQIDDW� VHEDJDL�

VXPEDQJDQ� EDJL� SHUSXVWDNDDQ� 8QLYHUVLWDV� 3HPEDQJXQDQ� 1DVLRQDO�

9HWHUDQ�-DNDUWD�NKXVXVQ\D�PHQJHQDL�XVDELOLW\ PHWKRG�

G� %DJL�3HQJHPEDQJ��3HQHOLWLDQ� LQL�GLKDUDSNDQ�GDSDW�GLMDGLNDQ�SHGRPDQ�

XQWXN�PHODNXNDQ�SHQJHPEDQJDQ�ZHEVLWH VHODQMXWQ\D�

,�� /XDUDQ�<DQJ�'LKDUDSNDQ

/XDUDQ�\DQJ�GLKDUDSNDQ�GDODP�SHQHOLWLDQ�LQL�\DLWX�GDSDW�PHPEHULNDQ

KDVLO� HYDOXDVL� XVDELOLW\ EHUXSD� UHNRPHQGDVL� \DQJ KDUXV� GLODNXNDQ� EDJL�

SHQJHPEDQJ� ZHEVLWH�� +DVLO� UHNRPHQGDVL� \DQJ� WHODK� GLNHPEDQJNDQ� ROHK�

SHQJHPEDQJ� DNDQ� EHUJXQD� XQWXN� PHQLQJNDWNDQ� PLQDW� SHQJJXQD� XQWXN�

PHQJXQMXQJL�VHEXDK�ZHEVLWH�

,�� 6LVWHPDWLND�3HQXOLVDQ

'DODP� SHQXOLVDQ� ODSRUDQ� LQL� WHUGDSDW� VLVWHPDWLND� SHQXOLVDQ� DJDU�

SHPEDFD�GDSDW�GHQJDQ�PXGDK�PHPDKDPL�LVL�\DQJ�DGD�GLGDODP�SHQHOLWLDQ�

LQL�\DQJ�GLMDEDUNDQ VHEDJDL�EHULNXW �
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3DGD� EDE� LQL� PHPEDKDV� WHQWDQJ� ODWDU� EHODNDQJ�� UXPXVDQ� PDVDODK�

EDWDVDQ PDVDODK� WXMXDQ� SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� OXDUDQ� \DQJ�

GLKDUDSNDQ�VHUWD�VLVWHPDWLND�SHQXOLVDQ�

%$%�,,�7,1-$8$1�3867$.$�

%DE� LQL� PHPEDKDV� WHQWDQJ� WHRUL�WHRUL� \DQJ� GLJXQDNDQ� VHUWD� EDKDQ�

EDFDDQ� \DQJ WHUNDLW� SHQHOLWLDQ \DQJ� GLODNXNDQ \DLWX� EHULVL�PHQJHQDL�

SHQMHODVDQ� GDUL�ZHEVLWH�� RUJDQLVDVL�� XVHU� LQWHUIDFH�� LQWHUDNVL�PDQXVLD�

GDQ� NRPSXWHU�� XVDELOLW\�� KHXULVWLF� HYDOXDWLRQ�� KXEXQJDQ� KHXULVWLF�

HYDOXDWLRQ�1LHOVHQ� GDQ�'DYLG� 7UDYLV�� KXEXQJDQ� KHXULVWLF� HYDOXDWLRQ�

GDQ� XVDELOLW\�� HYDOXDWRU�� YDULDEHO� SHQHOLWLDQ�� SRSXODVL�� VDPSHO��

LQVWUXPHQ�SHQHOLWLDQ��VNDOD�OLNHUW��XML�YDOLGLWDV��XML�UHOLDELOLWDV��DQDOLVLV�

GHVNULSWLI�GDQ�SHQHOLWLDQ�\DQJ�UHOHYDQ�

%$%�,,,�0(72'2/2*,�3(1(/,7,$1

3DGD� EDE� LQL�PHPEDKDV� SHQGHNDWDQ� \DQJ� GLODNXNDQ� XQWXN�PHQFDSDL�

WXMXDQ� SHQHOLWLDQ�� GLPDQD� WHUGLUL� GDUL� WHPSDW� GDQ� ZDNWX� SHQHOLWLDQ��

WDKDSDQ� SHQHOLWLDQ�� LGHQWLILNDVL� PDVDODK�� VWXGL� OLWHUDWXU�� DQDOLVLV�

NHEXWXKDQ��YDULDEHO�SHQHOLWLDQ��SRSXODVL��VDPSHO��LQVWUXPHQ�SHQHOLWLDQ��

SHQJXPSXODQ�GDWD��XML�NHOD\DNDQ�NXHVLRQHU��SHQJRODKDQ�GDWD�NXHVLRQHU�

SHQJJXQD GHQJDQ� DQDOLVLV� GHVNULSWLI� SHUVHQWDVH�� HYDOXDVL� VWDQGDU�

SHQLODLDQ� KHXULVWLF� GLPDQD� GLGDODPQ\D� WHUGDSDW� DQDOLVLV� SULQVLS�

KHXULVWLF� HYDOXDWLRQ�� DQDOLVLV� SHUQ\DWDDQ� SULQVLS�KHXULVWLF� HYDOXDWLRQ��

SHUHQFDQDDQ�HYDOXDVL��SHPLOLKDQ�HYDOXDWRU��SHQMHODVDQ�VLQJNDW�GHQJDQ�

HYDOXDWRU��SHQLODLDQ�GHQJDQ�HYDOXDWRU��DODW�EDQWX SHQHOLWLDQ��GDQ�MDGZDO�

NHJLDWDQ�

%$%�,9�+$6,/�'$1�3(0%$+$6$1

3DGD�EDE�LQL�PHPEDKDV�PHQJHQDL VHMDUDK�GDUL�.OLQLN�'HQWLVDUL��WHQWDQJ�

.OLQLN� 'HQWLVDUL�� ZHEVLWH� .OLQLN� 'HQWLVDUL�� DQDOLVLV� GHVNULSWLI \DQJ�

WHUGLUL�GDUL�GHVNULSWLI�UHVSRQGHQ�GDQ�GHVNULSWLI�SHUVHQWDVH��KDVLO�HYDOXDVL�
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KHXULVWLF� HYDOXDWLRQ GHQJDQ� HYDOXDWRU DQDOLVLV� KDVLO HYDOXDVL

SHPEDKDVDQ��GDQ�UHNRPHQGDVL�GDUL�VHEXDK�SHQHOLWLDQ�\DQJ�GLODNXNDQ�

%$%�9�3(18783

3DGD� EDE� LQL� EHULVL� VLPSXODQ� GDQ� VDUDQ� GDUL� SHQXOLV� EHUGDVDUNDQ�

SHQHOLWLDQ�\DQJ�GLODNXNDQ�

'$)7$5�3867$.$
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