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��� /DWDU�%HODNDQJ�0DVDODK

'L� ]DPDQ� \DQJ��VXGDK� VHUED��PRGHUQ� VHSHUWL� VDDW� LQL�� WHNQRORJL�

EDQ\DN�PHQJDPELO SHUDQ� GDODP KDO� SHUNHPEDQJDQ�GL� GXQLD NKXVXVQ\D GL�

ELGDQJ PHGLV��0DV\DUDNDW SXQ�PXODL PHPLNLUNDQ�EDKZD NHVHKDWDQ DGDODK�

VXDWX KDO \DQJ KDUXV� GLSHUKDWLNDQ� 0HQXUXW :RUOG +HDOWK 2UJDQL]DWLRQ�

�:+2�� SHQ\DNLW MDQWXQJ� PHQMDGL SHQ\DNLW SHQ\HEDE NHPDWLDQ QRPRU ��

GXQLD��GDQ� GL� WDKXQ������� GLSHUNLUDNDQ� RUDQJ� \DQJ� PHQLQJJDO� DNLEDW�

SHQ\DNLW�� MDQWXQJ���PHQFDSDL�� ������ MXWD�� MLZD >�@����-XPODK�� SHQGXGXN��

GL� ,QGRQHVLD \DQJ PHQJDODPL SHQ\DNLW MDQWXQJ PHQFDSDL �� MXWD DWDX

VHNLWDU ��� GDUL�MXPODK�NHVHOXUXKDQ�SHQGXGXN >�@�

6DODK� VDWX MHQLV SHQ\DNLW MDQWXQJ \DLWX $ULWPLD� $ULWPLD� GLWDQGDL�

GHQJDQ DGDQ\D SROD LUDPD MDQWXQJ \DQJ�EHUGHWDN WLGDN QRUPDO >�@� *HMDOD�

JHMDOD DULWPLD MDQWXQJ�VDQJDW EHUYDULDVL VHSHUWL EHUGHEDU�GHEDU� Q\HUL GDGD�

VDDW EHUDNWLYLWDV� VHVDN��QDIDV�GDQ PXGDK OHODK >�@� &DUD WHUPXGDK XQWXN�

PHPDQWDX NLQHUMD GHWDN MDQWXQJ $ULWPLD VHVHRUDQJ� DGDODK PHODOXL VLQ\DO�

(.* \DQJ� PDPSX PHPEDFD DNWLYLWDV \DQJ� GLKDVLONDQ� ROHK� VLVWHP�

NHOLVWULNDQ�MDQWXQJ� 6HRUDQJ�DKOL�MDQWXQJ�PHQLODL�UHNDPDQ�VLQ\DO�(.* GDUL�

EHQWXN�JHORPEDQJ��GXUDVL��RULHQWDVL�VLQ\DO��GDQ�LUDPD�VLQ\DO >�@�

0HWRGH SDOLQJ� XPXP \DQJ� VHULQJ� GLJXQDNDQ XQWXN PHQGHWHNVL�

$ULWPLD� DGDODK GHQJDQ PHQJJXQDNDQ PHWRGH $UWLILFLDO� 1HXUDO� 1HWZRUN�

�$11�� >�@� VHGDQJNDQ� SHQHUDSDQ PHWRGH 'HHS� 1HXUDO� 1HWZRUN� �'11�

XQWXN PHQGHWHNVL� $ULWPLD PDVLK VHGLNLW >�@� 3HUEHGDDQ� \DQJ� FXNXS�

PHQFRORN�DQWDUD�$11 GDQ�'11 DGDODK�SDGD�$11 VHWLDS�QRGH�Q\D�WHUSLVDK�

VDWX� VDPD� ODLQ� VHGDQJNDQ� SDGD�'11� QRGH�QRGH� \DQJ� DGD� WHUVHEXW� VDOLQJ�

WHUKXEXQJ�� +DO� LQL� PHPEXDW� '11 PHQMDGL� OHELK� KHPDW GDODP GD\D�

NRPSXWDVL WUDLQLQJ MLND� GLEDQGLQJNDQ� $11͘ 2OHK NDUHQD� LWX� SHPLOLKDQ�

DOJRULWPD NODVLILNDVL \DQJ WHSDW�VDQJDW�SHQWLQJ XQWXN�GLODNXNDQ�
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0DND� GDUL LWX� SHQHOLWLDQ LQL PHQJXVXONDQ 'HHS 1HXUDO 1HWZRUN�

�'11� VHEDJDL DOJRULWPD NODVLILNDVL XQWXN PHQGHWHNVL GDQ PHQJDQDOLVLV�

$ULWPLD GHQJDQ GDWD VLQ\DO (.*� 'DUL GDWD \DQJ� GLSHUROHK GLDQDOLVLV

EDJDLPDQD� NLQHUMD� GDUL VLVWHP GHWHNVL LQL EHNHUMD� %HEHUDSD SHQHOLWLDQ

PHGLV \DQJ� PHQJDQDOLVLV GDWD VLQ\DO (.*� GHQJDQ PHQJJXQDNDQ 'HHS

1HXUDO 1HWZRUN �'11�� MXJD WHODK PHQFDSDL� KDVLO \DQJ� PHQMDQMLNDQ�

0HWRGH GHWHNVL $ULWPLD \DQJ PHQJJXQDNDQ� DOJRULWPD 'HHS 1HXUDO

1HWZRUN��'11� LQL QDQWLQ\D GLLQWHJUDVLNDQ�GHQJDQ GDWD VLQ\DO (.* \DQJ�

GLSHUROHK GDUL 'DWD+XE�LR >�@�

������5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU EHODNDQJ PDVDODK�SDGD VXE�EDE VHEHOXPQ\D��PDND

WHUGDSDW�EHEHUDSD UXPXVDQ�PDVDODK��GLDQWDUDQ\D �

��� %DJDLPDQD FDUD PHUDQFDQJ� VLVWHP� GHWHNVL $ULWPLD PHQJJXQDNDQ

$OJRULWPD 'HHS 1HXUDO�1HWZRUN��'11�"

���� %DJDLPDQD DQDOLVLV VLVWHP�GHWHNVL�$ULWPLD SDGD SHQHOLWLDQ�LQL"

�� %HUDSD ODPD ZDNWX NRPSXWDVL VLVWHP GHWHNVL DULWPLD PHQJJXQDNDQ�

DOJRULWPD 'HHS�1HXUDO�1HWZRUN �'11�"

������7XMXDQ�3HQHOLWLDQ

$GDSXQ�WXMXDQ�GDUL�7XJDV�$NKLU�LQL�DGDODK

��� 0HUDQFDQJ VLVWHP� GHWHNVL $ULWPLD GHQJDQ PHQJJXQDNDQ�

DOJRULWPD 'HHS�1HXUDO�1HWZRUN �'11�

���� 0HQJDQDOLVLV�SHUIRUPDQVL VLVWHP�GHWHNVL�$ULWPLD

��� 0HQFDUL�NRPSRVLVL�FLUL�\DQJ�VHVXDL�XQWXN�VLVWHP�GHWHNVL�$ULWPLD�

GHQJDQ PHQJJXQDNDQ�DOJRULWPD 'HHS�1HXUDO�1HWZRUN �'11�
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��� %DWDVDQ�0DVDODK

%HUGDVDUNDQ XUDLDQ GLDWDV PDND�WHUGDSDW EHEHUDSD EDWDVDQ PDVDODK�GDODP

WXJDV�DNKLU�LQL

�� 3HQHOLWLDQ� LQL� WLGDN� PHPEDKDV $ULWPLD� GDUL� VLVL� NHVHKDWDQ� DWDX�

NHGRNWHUDQ�

�� 3HQHOLWLDQ�LQL�PHUXSDNDQ�VLVWHP�VLPXODVL�GHWHNVL�$ULWPLD�EHUVNDOD�

ODE

�����+DQ\D�PHQJJXQDNDQ�$GDP��$GDSWLYH�0RPHQW��VHEDJDL�2SWLPL]HU

�����0HQJJXQDNDQ�EDKDVD�SHPURJUDPDQ 3\WKRQ�*RRJOH�&ROODE

������0HWRGH�3HQHOLWLDQ

7HUGDSDW EHEHUDSD PHWRGH� SHQHOLWLDQ \DQJ GLODNXNDQ GDODP�PHQJHUMDNDQ�

WXJDV�DNKLU LQL��GLDQWDUDQ\D DGDODK�VHEDJDL�EHULNXW

��������6WXGL�/LWHUDWXU

0HPSHODMDUL GDUL UHIHUHQVL EHUXSD� MXUQDO� EXNX� GDQ DUWLNHO�DUWLNHO� \DQJ

PHQGXNXQJ� WHUNDLW GHHS OHDUQLQJ� $OJRULWPD '11� ILOWHU�\DQJ GLJXQDNDQ

XQWXN VLQ\DO (.* \DQJ� GLGDSDW� VHUWD� SHQHOLWLDQ PHQJHQDL VLQ\DO� (.*�

$ULWPLD�

��������6LPXODVL

6LPXODVL� EHUWXMXDQ� XQWXN� PHUDQFDQJ DUVLWHNWXU� GDQ�PRGHO GDUL� 'HHS�

1HXUDO� 1HWZRUN \DQJ GLJXQDNDQ� XQWXN� PHQGDSDWNDQ� QLODL� 55 LQWHUYDOV

GDQ�3�4�5�6�7 GDUL�VLQ\DO�(.*�

���������3HQJXPSXODQ�'DWD

3DGD� WDKDS LQL GLODNXNDQ SURVHV SHQJXPSXODQ GDWD VHW XQWXN�

PHQGDSDWNDQ� LQIRUPDVL� \DQJ� � GLLQJLQNDQ GDQ� VHODQMXWQ\D� GLDQDOLVLV�

'DWD+XE�LR PHUXSDNDQ NXPSXODQ GDWD \DQJ� GLJXQDNDQ� VHEDJDL EDKDQ

VWDQGDU XQWXN PHQJHYDOXDVL GHWHNVL $ULWPLD \DQJ� QDQWLQ\D DNDQ�

GLLPSOHPHQWDVLNDQ�GHQJDQ VRIWZDUH�NRPSXWHU�3\WKRQ�*RRJOH�&ROODE >�@�
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��������$QDOLVLV�3HUIRUPDQVL

3DGD WDKDSDQ LQL GLODNXNDQ DQDOLVD WHUKDGDS QLODL 35�456�47� LQWHUYDOV

GDQ� $PSOLWXGR� 7 VLQ\DO� 3�4�5�6�7� \DQJ GLGDSDW� GDUL� VLQ\DO (.*�

PHQJJXQDNDQ 'HHS�1HXUDO�1HWZRUN >�@�

��������3HQJDPELODQ�.HVLPSXODQ

3DGD� WDKDS LQL DGDODK DQDOLVD� GDQ PHQJDPELO NHVLPSXODQ� VHWHODK�

PHODNXNDQ���VLPXODVL���SHQJDPELODQ��GDWD���GDQ��DQDOLVLV� SHUIRUPDQVL� GDUL�

KDVLO SURJUDP� GHQJDQ PHQJJXQDNDQ 'HHS� 1HXUDO� 1HWZRUN WHUNDLW QLODL�

35��456��47�LQWHUYDOV GDQ�$PSOLWXGR�7 GDUL VLQ\DO (.*�

��� 6LVWHPDWLND�3HQXOLVDQ

��� %$%���3(1'$+8/8$1

%DE���LQL PHPEDKDV�WXMXDQ�SHQHOLWLDQ�LQL� SHQHOLWLDQ�SHQHOLWLDQ�WHUNDLW \DQJ�

VXGDK�SHUQDK�GLODNXNDQ�VHEHOXPQ\D��VHUWD WXMXDQ GDUL�SHQHOLWLDQ�

��� %$%�,,�'$6$5�7(25,

%DE ,, PHPEDKDV WHRUL GDQ OLWHUDWXU \DQJ GLJXQDNDQ GDODP SURVHV SHQHOLWLDQ�

DQDOLVLV SHUIRUPDQVL�PRGHO�GHWHNVL '11�

��� %$%�,,,�3(5$1&$1*$1�6,67(0

%DE ,,, EHULVL WDKDSDQ�� \DQJ GLODNXNDQ�� GDODP SURVHV SHQHOLWLDQ EHUXSD�

GLDJUDP� DOXU� SHQHOLWLDQ� SDUDPHWHU� \DQJ PHQMDGL� UHIHUHQVL SHQHOLWLDQ� GDQ

GHVDLQ�UDQFDQJDQ�WLDS�VNHQDULR�

��� %$%�,9�$1$/,6,6 6,08/$6,�6,67(0

%DE ,9 EHULVL SHPEDKDVDQ KDVLO GDUL QLODL &RQIXVLRQ�0DWUL[� %DE ,9 LQL�

WHUGDSDW�JUDILN XQWXN�PHPSHUPXGDK�SURVHV DQDOLVLV�

��� %$%�9�.(6,038/$1�'$1�6$5$1

%DE 9 EHULVL NHVLPSXODQ GDQ VDUDQ 7XJDV $NKLU XQWXN SHQJHPEDQJDQ�

VHODQMXWQ\D


