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��� /DWDU�%HODNDQJ

6DDW�LQL�WHODK�WHUMDGL�SHUXEDKDQ SDUDGLJPD MDULQJDQ�NRPSXWHU� -DULQJDQ�GLNRQWURO

ROHK� SHUDQJNDW� OXQDN�� \DQJ� GLNHQDO� GHQJDQ VRIWZDUH� GHILQLWLRQ� QHWZRUN �6'1��� 6'1�

PHPLVDKNDQ�DQWDUD�EDJLDQ�NRQWURO��FRQWURO�SODQH��GDQ�EDJLDQ�GDWD �GDWD�SODQH��GDODP�

MDULQJDQ�DJDU�HELK�RSWLPDO�GDQ�OHELK�HILVLHQ�

6'1� DGDODK SDUDGLJPD� MDULQJDQ� \DQJ� PHQ\HGHUKDQDNDQ� WXJDV� PDQDMHPHQ�

MDULQJDQ�� 6HODLQ� LWX�� 6'1� PHPEXND� SLQWX� XQWXN� LQRYDVL� MDULQJDQ� PHODOXL� DQWDUPXND�

IOHNVLEHO�\DQJ�GLSURJDP�XQWXN�PHQJHQGDOLNDQ�VHOXUXK�MDULQJDQ���0RXVD��%DKDD�(OGLQ��	�

6REE�������

.RQVHS� 6'1� LQL� PHPXGDKNDQ� RSHUDWRU� GDQ� DGPLQLVWUDWRU� GDODP� PHQJHOROD�

MDULQJDQ��6'1�MXJD�PDPSX�PHPEHULNDQ�VROXVL XQWXN�SHUPDVDODKDQ MDULQJDQ�\DQJ�DGD�

VHNDUDQJ�LQL��VHSHUWL�VXOLWQ\D�PHQJLQWHJUDVLNDQ�WHNQRORJL�EDUX�NDUHQD�PDVDODK�SHUEHGDDQ�

SODWIRUP� SHUDQJNDW� NHUDV�� NLQHUMD� \DQJ� EXUXN� NDUHQD� DGD� EHEHUDSD� RSHUDVL� \DQJ�

EHUOHELKDQ�SDGD�SURWRNRO�GDQ�NHVXOLWDQ PHQ\HGLDNDQ�OD\DQDQ�OD\DQDQ�EDUX��.RQVHS�6'1�

PHPSHUPXGDK�GDQ�PHPSHUFHSDW�LQRYDVL�SDGD�MDULQJDQ��,GH�LGH�EDUX�\DQJ�OHELK�EDLN�GDQ�

GDSDW�GHQJDQ�FHSDW�GLLPSOHPHQWDVLNDQ�SDGD�OLQJNXQJDQ�MDULQJDQ PXQFXO�VHLULQJ�GHQJDQ�

GLLPSOHPHQWDVLNDQQ\D�6'1�

6'1�HUDW�NDLWDQQ\D�GHQJDQ�2SHQ)ORZ VHKLQJJD�EDQ\DN�\DQJ�EHUDQJJDSDQ�EDKZD�

6'1� DGDODK� 2SHQ)ORZ�� 2SHQ)ORZ DGDODK� VHEXDK� HOHPHQ� GDODP� DUVLWHNWXU� 6'1��

2SHQ)ORZPHUXSDNDQ�VWDQGDU WHUEXND�GDUL NRPXQLNDVL�SURWRNRO�\DQJ�PDPSX�PHODNXNDQ�

SHPLVDKDQ��VHUWD�PDPSX�PHQFLSWDNDQ�NRPXQLNDVL�\DQJ�VDQJDW�EDLN�DQWDUD�FRQWURO�SODQH

GDQ�GDWD�SODQH��2SHQ)ORZ EXNDQODK�VDWX�VDWXQ\D�SURWRNRO�\DQJ�GDSDW GLJXQDNDQ�XQWXN�

SHQJHPEDQJDQ� 6'1�� 3URWRNRO� ODLQ� GLDQWDUDQ\D� %*3�� ;033�� 296'%�� GDQ� 03/6�

73��.DXU��������

$GD� EDQ\DN� MHQLV� FRQWUROOHU 6'1� DQWDUD� ODLQ�� 32;�� 5<8�� 2126�� )ORRGOLJKW�

2SHQ'D\OLJKW�� GDQ� ODLQ� VHEDJDLQ\D�� 6HWLDS� FRQWUROOHU PHPLOLNL� NHXQJJXODQ� GDQ� GDVDU�

SHPURJUDPDQ�\DQJ�EHUEHGD��3HUEHGDDQ�WHUVHEXW�PHQJKDVLONDQ�SHUIRUPD�FRQWUROOHU \DQJ�

MXJD�EHUEHGD�GLXNXU�GDUL�WKURXJKSXW��GHOD\��ODWHQF\ GDQ�ODLQ�ODLQ��3HQHOLWLDQ�LQL�EHUWXMXDQ�

XQWXN� PHPEDQGLQJNDQ� SHUIRUPD� MHQLV� FRQWUROOHU 2126 GDQ� 5<8 GLPDQD� 2126

PHQJJXQDNDQ�GDVDU�SHPURJUDPDQ�MDYD VHGDQJNDQ�5<8 PHQJJXQDNDQ�GDVDU�
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SHPURJUDPDQ� 3\WKRQ�� %HUGDVDUNDQ� SHUEHGDDQ� WHUVHEXW�� SHQHOLWL� PHQJDQDOLVD�

SHUIRUPD�NHGXD�FRQWUROOHU SDGD SDUDPHWHU�EHVDU�WKURXJKSXW GDQ�WLQJJLQ\D�ODWHQF\�

2126��2SHQ�1HWZRUN�2SHUDWLQJ�6\VWHP� DGDODK�FRQWUROOHU MDULQJDQ�6'1�EHUVLIDW�

RSHQ�VRXUFH��2126�GLSUDNDUVDL�GDQ�GLEXDW�ROHK�21�/DE�GHQJDQ�NHUMD�VDPD�OLQWDV�VHNWRU��

EDLN�RSHUDWRU�� YHQGRU�PDXSXQ�XQLYHUVLWDV��2126�PHQJJXQDNDQ�EDKDVD� SHPURJUDPDQ�

-DYD��

5\X�PHUXSDNDQ� FRQWUROOHU MDULQJDQ� 6'1� \DQJ� EHUVLIDW� WHUEXND�� \DQJ� GLUDQFDQJ�

GHQJDQ� WXMXDQ� XQWXN� PHQLQJNDWNDQ� NHPDPSXDQ� MDULQJDQ� \DQJ� PXGDK� GLNHOROD� GDQ�

PHQ\HVXDLNDQ�FDUD�SHQDQJDQDQ�ODOX�OLQWDV�MDULQJDQ��5\X�\DQJ�EHUDUWL�³IORZ´�EHUDVDO�GDUL�

EDKDVD�MHSDQJ��5\X�PHQJJXQDNDQ�EDKDVD�3\WKRQ�

��� ,GHQWLILNDVL�0DVDODK

'DUL� ODWDU�EHODNDQJ�\DQJ� WHUWXOLV�GL DWDV��SHQHOLWL�PHQJLGHQWLILNDVL�PDVDODK�\DQJ�

DNDQ�GLMDGLNDQ�EDKDQ�SHQHOLWLDQ�VHEDJDL�EHULNXW�

�� 3HUIRUPD�NHUMD�GDUL�5<8�GDQ�2126�6'1�&RQWUROOHU�

�� 3HUEDQGLQJDQ� WKURXJKSXW GDQ� ODWHQF\ MDULQJDQ� 6'1� PHQJJXQDNDQ� 5<8� GDQ�

2126�

�� 3HUEDQGLQJDQ�SHUIRUPD�NLQHUMD�GDUL�WRSRORJL�WUHH GDQ�VWDU GDODP�6'1�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� � ODWDU� EHODNDQJ�GDQ� LGHQWLILNDVL� \DQJ� WHUWXOLV� GL DWDV� EHULNXW� DGDODK�

UXPXVDQ�PDVDODK�

�� %DJDLPDQD�SHUIRUPD�ODWHQF\ GDUL�5<8�GDQ�2126�6'1�FRQWUROOHU"

�� %DJDLPDQD�SHUIRUPD�WKURXJKSXW GDUL�5<8�GDQ�2126�6'1�FRQWUROOHU"

�� %DJDLPDQD�SHUEDQGLQJDQ�NLQHUMD�6'1�GHQJDQ WRSRORJL�WUHH GDQ�VWDU"

��� %DWDVDQ�0DVDODK

0HQJLQJDW� OXDVQ\D� MDQJNDXDQ�GDUL�SHUPDVDODKDQ� LQL�PDND�SHUOX� DGDQ\D� EDWDVDQ�

PDVDODK�\DQJ� MHODV�PHQJHQDL� DSD� \DQJ�GLEXDW�GDQ�GLVHOHVDLNDQ�GDODP� WXJDV� DNKLU� LQL��

$GDSXQ�EDWDVDQ�PDVDODK�SDGD�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW�

�� 3HPEXDWDQ�VLPXODVL�WRSRORJL�PHQJJXQDNDQ�PLQLQHW�

�� &RQWUROOHU \DQJ�GLEDQGLQJNDQ�KDQ\D����5<8�GDQ�2126�
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��� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHUWXOLV� GL DWDV� PDND� WXMXDQ� VNULSVL� LQL� DGDODK�

VHEDJDL�EHULNXW�

�� 0HQJHWDKXL SHUIRUPD FRQWUROOHU 5<8 GDQ�2126�

�� 0HQJHWDKXL�SHUIRUPD 6'1�GHQJDQ WRSRORJL�\DQJ�EHUEHGD�

�� 0HQJHWDKXL� SHPDQIDDWDQ� FRQWUROOHU 5<8� GDQ� 2126� GDODP� WLQMDXDQ� DJDPD�

,VODP�

��� 0DQIDDW�3HQHOLWLDQ

'LKDUDSNDQ��VNULSVL�LQL�PHPEHUL�PDQIDDW�VHEDJDL�EHULNXW�

�� 0HQJHWDKXL�KDVLO�SHUEDQGLQJDQ SHUIRUPD�6'1�PHQJJXQDNDQ 5<8�GDQ�2126

GDODP�WKURXJKSXW GDQ�ODWHQF\�

�� 0HPEHULNDQ�LQIRUPDVL�WHQWDQJ�SHUIRUPD�FRQWUROOHU PDQD�\DQJ�OHELK�EDLN WHUNDLW�

VNDODELOLWDV MDULQJDQ�
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��� 7RSRORJL

7RSRORJL� MDULQJDQ DGDODK� VXDWX� FDUD� DWDX NRQVHS� \DQJ� GLJXQDNDQ� XQWXN�

PHQJKXEXQJNDQ�GXD�NRPSXWHU�DWDX�OHELK��EHUGDVDUNDQ KXEXQJDQ�JHRPHWULV�DQWDUD�XQVXU�

XQVXU�GDVDU�SHQ\XVXQ�MDULQJDQ��\DLWX�QRGH��OLQN��GDQ VWDWLRQ �6XSUL\DGL�	�*DUWLQD��������

�� 7RSRORJL�7UHH

7RSRORJL�WUHH PHUXSDNDQ�NRPELQDVL�DQWDUD�WRSRORJL�ELQWDQJ�GDQ�EXV��7RSRORJL�WUHH

DGDODK�UDQJNDLDQ�GDUL�WRSRORJL�ELQWDQJ�\DQJ�GLVDPEXQJNDQ�NH�GDODP�VDWX�WRSRORJL�EXV�

\DQJ�GLJXQDNDQ�VHEDJDL�EDFNERQH �5DPDGKDQ��������

.HXQWXQJDQ�WRSRORJL�WUHH�

D� 3HPDVDQJDQ�NDEHO�GDODP�WRSRORJL�WUHH PXGDK�GLJXQDNDQ�

E� 0HQGXNXQJ�SHQHUDSDQ�MDULQJDQ�NRPSXWHU�GHQJDQ�VNDOD�EHVDU�

F� 7RSRORJL�WUHH PHPXQJNLQNDQ�XQWXN�PHQJDNWLINDQ�IXQJVL�UHSHDWHU \DQJ�WHUGDSDW�

GDODP�VHEXDK�KXE�

G� 7RSRORJL�WUHH PHPXQJNLQNDQ�XQWXN�PHPLOLNL�MDULQJDQ�SRLQW�WR�SRLQW�

.HNXUDQJDQ�WRSRORJL�WUHH�

D� &DUD�NHUMD�MDULQJDQ�\DQJ�GLWHUDSNDQ�SDGD�WRSRORJL�WUHH FHQGHUXQJ�OHELK�ODPEDQ�

E� $GDQ\D�NDEHO�\DQJ�EHUSHUDQ�VHEDJDL�EDFNERQH \DQJ�EHUDGD�GL�SRVLVL�EDZDK�DNDQ�

EHUSHQJDUXK�SDGD�SXVDW�GDUL�WRSRORJL�WUHH \DQJ�GLSDVDQJ�

F� 3URVHV�SHQGHWHNVLDQ�NHVDODKDQ�\DQJ�WHUMDGL�SDGD�MDULQJDQ WHUJRORQJ�VHGLNLW�

�� 7RSRORJL�6WDU

7RSRORJL� VWDU DWDX�\DQJ�GLVHEXW� MXJD� WRSRORJL� ELQWDQJ PHUXSDNDQ�EHQWXN� WRSRORJL�

MDULQJDQ�\DQJ�EHUXSD�NRQYHUJHQVL�GDUL�QRGH DWDX�SHQJJXQD��7RSRORJL� LQL�PHPHUOXNDQ�

ELD\D�\DQJ�FXNXS�PDKDO���5RQQ\������

.DUDNWHULVWLN�WRSRORJL�VWDU�

D� 6HWLDS�QRGH EHUNRPXQLNDVL�ODQJVXQJ�GHQJDQ�NRQVHQWUDWRU �KXE��

E� %LOD� VHWLDS SDNHW� \DQJ� PDVXN� NH� KXE�� GL�EURDGFDVW� NH� VHOXUXK� QRGH \DQJ�

WHUKXEXQJ��PDND�NLQHUMD�DNDQ�VHPDNLQ�PHQXUXQ�
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F� -LND� VDODK� VDWX� HWKHUQHW� FDUG UXVDN� DWDX� VDODK� VDWX� NDEHO� SXWXV��PDND� VHOXUXK�

MDULQJDQ�PDVLK� WHWDS�ELVD�EHUNRPXQLNDVL� DWDX� WLGDN� WHUMDGL�GRZQ SDGD� MDULQJDQ�

NHVHOXUXKDQ�

G� 7LSH�NDEHO�\DQJ�GLJXQDNDQ�LDODK�NDEHO�873�

.HXQWXQJDQ�WRSRORJL�VWDU�

D� &XNXS� PXGDK� XQWXN� PHQJXEDK� GDQ� PHQDPEDK� NRPSXWHU� NH GDODP� MDULQJDQ�

GHQJDQ�WRSRORJL�VWDU WDQSD�DGDQ\D�JDQJJXDQ�VDDW�NRQHNVL�VHGDQJ�EHUODQJVXQJ�

E� $SDELOD�VDODK�VDWX�NRPSXWHU�PHQJDODPL�JDQJJXDQ�SDGD�MDULQJDQ��PDND�VHOXUXK�

MDULQJDQ�WLGDN�DNDQ�GRZQ�

F� 'DSDW�PHQJJXQDNDQ�EHEHUDSD�WLSH�NDEHO�\DQJ�EHUEHGD�GDODP�MDULQJDQ�

.HUXJLDQ�WRSRORJL�VWDU��

D� 0HPLOLNL�VDWX�WLWLN�NHVDODKDQ��\DLWX�WHUOHWDN�SDGD�KXE��-LND�KXE SXVDW�PHQJDODPL�

JDQJJXDQ� PDND VHOXUXK�MDULQJDQ�DNDQ�JDJDO�EHURSHUDVL�

E� 0HPEXWXKNDQ�OHELK�EDQ\DN�NDEHO�GDULSDGD�WRSRORJL�MDULQJDQ�\DQJ�ODLQ�

F� -XPODK�WHUPLQDO�\DQJ�WHUEDWDV��WHUJDQWXQJ�SDGD�SRUW \DQJ�DGD�SDGD�KXE�

G� /DOX�OLQWDV�GDWD�\DQJ�SDGDW�GDSDW�PHQ\HEDENDQ�MDULQJDQ�PHQMDGL�ODPEDW�

��� 6'1

6'1�WHUGLUL�GDUL���OD\HU��\DLWX GDWD�SODQH�OD\HU��FRQWURO�SODQH�OD\HU��GDQ�DSSOLFDWLRQ�

OD\HU� )RUZDUGLQJ�SODQH �GDWD�SODQH��PHUXSDNDQ�ODSLVDQ�SHUWDPD�GDUL�DUVLWHNWXU�6'1��

)RUZDUGLQJ�SODQH WHUGLUL�GDUL�URXWHU��2SHQ)ORZ VZLWFK��GDQ�SHUDODWDQ MDULQJDQ�ODLQQ\D��

6HGDQJNDQ�FRQWURO�SODQH�OD\HUPHUXSDNDQ�ODSLVDQ�NHGXD�DUVLWHNWXU�6'1�\DQJ�WHUGLUL�GDUL�

FRQWUROOHU \DQJ� EHUWXJDV� VHEDJDL� SHQJHQGDOL� 6'1� �2SHQ'D\/LJKW�� )ORRGOLJKW�� 5<8��

2126�� GDQ� ODLQ� VHEDJDLQ\D��� $SSOLFDWLRQ� OD\HU PHUXSDNDQ� ODSLVDQ� SDOLQJ� DWDV� GDUL�

DUVLWHNWXU� 6'1�� WHUGLUL� GDUL� WUDIILF� HQJLQHHULQJ �UHND\DVD� WUDILN��� YLUWXDOLVDVL� MDULQJDQ��

4R6��TXDOLW\�RI�VHUYLFH���PRQLWRULQJ��URXWLQJ��VHFXULW\��DFFHVV�FRQWURO� GDQ�PDQDMHPHQ

EDQGZLGWK���$VDGROODKL� ������

��� 5<8 &RQWUROOHU

1DPD�5<8�GLDPELO�GDUL�%DKDVD�MHSDQJ�\DQJ�PHPSXQ\DL�DUWL�³DOLUDQ´��)UDPHZRUN

LQL�EHUVLIW�RSHQ�VRXUFH�GL EDZDK�$SDFKH�����GDQ�GLGXNXQJ�GHQJDQ�$3,�\DQJ�PHPXGDKNDQ�

GHYHORSHU XQWXN� PHPEDQJXQ� VHEXDK� MDULQJDQ� 6'1� \DQJ� PHPSXQ\DL� NHPDPSXDQ�



ϲ

QHWZRUN�PDQDJHPHQW GDQ�FRQWURO�DSSOLFDWLRQ� �1XUX]]DPDQLUULGKD��'\DK��	�+DUL\DQL��

�����

5<8 PHUXSDNDQ� VDODK� VDWX� FRQWUROOHU GDODP� VRIWZDUH� GHILQHG� QHWZRUN \DQJ�

GLUDQFDQJ� XQWXN� PHQLQJNDWNDQ� NHPDPSXDQ� GDODP� MDULQJDQ� \DQJ� EHUPDQIDDW� XQWXN�

PHPSHUPXGDK� GDQ� PHQJDWXU� 6HFDUD� XPXP� FRQWUROOHU PHUXSDNDQ� IXQJVL� RWDN� GDUL�

VRIWZDUH�GHILQHG�QHWZRUN� 5<8 PHUXSDNDQ�DSOLNDVL�RSHQ�VRXUFH \DQJ�GLNHPEDQJDQ�ROHK�

177� 'DODP�5<8 DSSOLFDWLRQ�SURJUDP�LQWHUIDFH �$3,��VXGDK�GLGHILQLVLNDQ�GHQJDQ�VDQJDW�

EDLN�\DQJ�EHUDUWL�GDSDW�PHODNXNDQ�SHQJHPEDQJDQ�GHQJDQ�PXGDK�XQWXN�PHPEXDW�VXDWX�

QHWZRUN�PDQDJHPHQW \DQJ�EDUX� 5<8 PHUXSDNDQ�FRQWUROOHU \DQJ�PHQJJXQDNDQ�EDKDVD�

SHPJURJUDPDQ� 3\WKRQ� \DQJ�PXGDK� GDODP� SHPDNDLDQQ\D� VHUWD�PHPLOLNL� GRNXPHQWDVL�

\DQJ� OHQJNDS VHKLQJJD� OHELK� PXGDK� PHQHPXNDQ� VROXVL� MLND� WHUGDSDW� SHUPDVDODKDQ�

&RQWUROOHU 5<8 PHQGXNXQJ� EHEHUDSD� SURWRNRO� GDODP� VRIWZDUH� GHILQHG� QHWZRUN

GLDQWDUDQ\D�2SHQ)ORZ��1HWFRQI��2)�FRQILJ�VHUWD�ODLQQ\D���$IDQ�������

.HXQJJXODQ�FRQWUROOHU 5<8 GLEDQGLQJNDQ�FRQWUROOHU ODLQ�GLDQWDUDQ\D�

D� 5<8 PHQ\HGLDNDQ� EDQ\DN� NRPSRQHQ� \DQJ� EHUJXQD� XQWXN� DSOLNDVL� VRIWZDUH�

GHILQHG�QHWZRUN�

E� .RPSRQHQ� ODPD� GDODP�5<8 GDSDW� GLPRGLILNDVL� VHVXDL� GHQJDQ� NHEXWXKDQ� GDQ�

GLWHUDSNDQ SDGD�NRPSRQHQ�\DQJ�EDUX�

F� 0HQJJDEXQJNDQ�NRPSRQHQ�XQWXN�PHPEDQJXQ�DSOLNDVL�

*DPEDU��� )UDPHZRUN 5<8

)UDPHZRUN�5<8 EHUDGD� SDGD� FRQWURO� OD\HU SDGD� DUVLWHNWXU� 6'1�� GDQ� EHEHUDSD�

DSOLNDVL�SDGD�5<8 EHUDGD�SDGD�DSSOLFDWLRQ�OD\HU XQWXN�EHUNRPXQLNDVL�GHQJDQ�$SOLNDVL�
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6'1� ODLQ�PHQJJXQDNDQ�$3,� VHSHUWL�5(67��53&�� GDQ� VHEDJDLQ\D� VHSHUWL� WHUOLKDW� SDGD�

*DPEDU�� GDQ�*DPEDU���

*DPEDU��� $UVLWHNWXU�5<8

��� 2126�&RQWUROOHU

2126 �RSHQ QHWZRUN RSHUDWLQJ V\VWHP� DGDODK VHEXDK� VLVWHP� RSHUDVL� \DQJ�

GLUDQFDQJ� XQWXN�PHPEDQWX� SHQ\HGLD� OD\DQDQ� MDULQJDQ��PHPEDQJXQ� MDULQJDQ� EHUEDVLV�

FDUULHU�JUDGH \DQJ� GLUDQFDQJ� XQWXN� VNDODELOLWDV�� NHWHUVHGLDDQ� GDQ� NLQHUMD� WLQJJL��

:DODXSXQ�GLUDQFDQJ�NKXVXV�XQWXN�PHPHQXKL�NHEXWXKDQ�SHQ\HGLD�OD\DQDQ��2126�GDSDW�

EHUWLQGDN�VHEDJDL�FRQWUROOHU 6'1�XQWXN� MDULQJDQ�DUHD� ORFDO� �/$1��GDQ� MDULQJDQ�SXVDW�

GDWD���3XWUD��3UDPXNDQWRUR��	�<DK\D�������

2126 PHUXSDNDQ� VLVWHP� RSHUDVL� MDULQJDQ� RSHQ� VRXUFH WHNQRORJL� 6'1� \J�

EHURULHQWDVL� SDGD� MDULQJDQ� RSHUDWRU� �FDUULHU�JUDGH VHUYLFH SURYLGHU��� 2126� GLGLVDLQ�

GHQJDQ� ILORVRIL� +$� �KLJK DYDLODELOLW\��� NLQHUMD� WLQJJL� �+3� ± KLJK SHUIRUPDQFH�� GDQ�

NHPDPSXDQ VFDOH�RXW \J�EDLN��5DPDGKDQ������

2126�GLSUDNDUVDL�GDQ�GLEXDW�ROHK�21�/DE��GHQJDQ�NHUMD�VDPD�OLQWDV�VHNWRU��EDLN�

RSHUDWRU�� YHQGRU� PDXSXQ� XQLYHUVLWDV�� 2126� YHUVL� SHUWDPD� �������� GLULOLV� WDQJJDO� ��

'HVHPEHU�������5LOLV�VHWLDS�NXDUWDO��VDDW�LQL�����������VXGDK�GDODP�YHUVL ������ �VWDELO

YHUVL JLWKXE GDQ�GRFNHU�KXE��

2126� GLWXOLV� GDODP� EDKDVD� -DYD� GDQ� PHQJJXQDNDQ� 26*L� XQWXN� PDQDMHPHQ�

IXQJVLRQDOLWDV�� 6HWLDS� ILWXU� GDODP� 2126� GLDNWLINDQ� PHODOXL� $SDFKH� .DUDI� �26*L

UXQWLPH��*DPEDU����
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*DPEDU��� 2126�&RQWUROOHU

2126�GLSHUNHQDONDQ�VHEDJDL�VLVWHP�RSHUDVL�MDULQJDQ�6'1�\J�PXOWL�HQWLWDV�GDQ�

WHUGLVWULEXVL��VHUWD�GLUDQFDQJ�XQWXN�+$��NLQHUMD�WLQJJL��VNDODELOLWDV GDQ�GHQJDQ�DEVWUDNVL�

1%��1RUWKERXQG���6%��6RXWKERXQG��\J�NRQVLVWHQ��GDQ�VHPDNLQ�EDLN��

$WULEXW�NXQFL�\J�PHPEXDW�2126�VHVXDL�XQWXN�MDULQJDQ�RSHUDWRU��DGDODK�

x 1%��0HQ\HGLDNDQ�$,)� �DSSOLFDWLRQ LQWHQW IUDPHZRUN�� VHEDJDL�1%,�XQWXN� DSOLNDVL��

$,)� DGDODK� IUDPHZRUN� �SROLF\�GULYHQ�� \J� GDSDW� GLJXQDNDQ� ROHK� GHYV�RSV� VHEDJDL�

EDKDVD KLJK�OHYHO WDQSD�KDUXV�PHPLNLUNDQ�EDJDLPDQD�LPSOHPHQWDVLQ\D�GL�MDULQJDQ

x 1%��0HQ\HGLDNDQ� LQIRUPDVL� VWUXNWXU� �JUDSK�� VHOXUXK� MDULQJDQ� VHEDJDL� EDJLDQ� GDUL�

DEVWUDNVL�1%

x &RUH��6LVWHP�WHUGLVWULEXVL�GHQJDQ�LPSOLNDVL�+$��+3�GDQ VFDOH�RXW

x 6%��0HQ\HGLDNDQ� DEVWUDNVL� 6%� XQWXN GLVFRYHU\�� NRQILJXUDVL� GDQ SURJUDPPDELOLW\��

PHQGXNXQJ�2SHQ)ORZ GDQ�VHMXPODK�DQWDU�PXND�DWDX�GHYLFH ODLQQ\D�

��� 0LQLQHW

0LQLQHW� PHUXSDNDQ� HPXODWRU� MDULQJDQ� \DQJ� PHQFLSWDNDQ� MDULQJDQ� YLUWXDO� KRVW��

VZLWFK�� FRQWUROOHU�� GDQ� OLQN SDGD� NHUQHO� /LQX[��0LQLQHW�PHQGXNXQJ� HNVSHULPHQ� \DQJ�

OHQJNDS� SDGD� NRPSXWHU� XQWXN� SHQHOLWLDQ�� SHQJHPEDQJDQ�� SHPEHODMDUDQ�� SHPEXDWDQ�

SURWRWLS��SHQJXMLDQ��GHEXJJLQJ��GDQ�ODLQQ\D� �8PPDK�������



ϵ

7DEHO��� 3HULQWDK�XQWXN�PHQMDODQNDQ�0LQLQHW

&RPPDQGV 'HVNULSVL

PQ� 0HQMDODQNDQ�0LQLQHW�

��FXVWRP� 0HQMDODQNDQ�0LQLQHW� GHQJDQ�PHQJJXQDNDQ�
WRSRORJL�EXDWDQ�VHQGLUL�

��FRQWUROOHU UHPRWH� 0HQMDODQNDQ FRQWUROOHU VHFDUD�UHPRWH

��VZLWFK RYVN� 0HQJJXQDNDQ�VZLWFK WLSH�RYVN�

��LS� ,3�XQWXN�\DQJ�DNDQ�GLJXQDNDQ�ROHK�FRQWUROOHU

QRGHV� 8QWXN� PHQDPSLONDQ� QRGH \DQJ� DGD� SDGD�
WRSRORJL�

OLQN� 8QWXN� PHQDPSLONDQ� OLQN \DQJ� WHUMDGL� SDGD�
WRSRORJL� �FRQWRK� K��V��� K��V��� GDQ�
VHEDJDLQ\D��

SLQJDOO� 8QWXN�PHODNXNDQ�SLQJ SDGD�VHPXD�QRGH \DQJ�
DGD�SDGD�WRSRORJL�

SLQJSDLU� 8QWXN�PHODNXNDQ�SLQJ VHFDUD�EHUSDVDQJDQ�
�FRQWRK��SLQJSDLU�K��K���

SLQJDOOIXOO� 0HODNXNDQ�SLQJ WHUKDGDS�VHPXD�QRGH

SLQJSDLUIXOO� 0HODNXNDQ�SLQJ WHUKDGDS�VHPXD�QRGH GHQJDQ�
PHPDVDQJNDQ�VHSDVDQJ�QRGH

[WHUP� 0HQDPSLONDQ�WHUPLQDO�GDUL�QRGH

��� 4R6�4XDOLW\�RI�6HUYLFH�

4XDOLW\� RI� VHUYLFH PHUXSDNDQ� SDUDPHWHU WHQWDQJ� VHEHUDSD� EDLN� MDULQJDQ� GDQ�

PHUXSDNDQ� VXDWX� XVDKD� \DQJ�PHQGHILQLVLNDQ� NDUDNWHULVWLN� GDQ� VLIDW� GDUL� VDWX� OD\DQDQ�

4R6�GLJXQDNDQ�XQWXN�PHQJXNXU�VHNXPSXODQ�DWULEXW�NLQHUMD�\DQJ�WHODK�GLVSHVLILNDVLNDQ�

GDQ�GLDVRVLDVLNDQ�GHQJDQ�VXDWX�OD\DQDQ�

.RPSRQHQ PRQLWRULQJ 4R6� WHUGLUL� GDUL� DSOLNDVL PRQLWRULQJ�� 4R6� PRQLWRULQJ��

PRQLWRU��GDQ�REMHN�\DQJ�GLPRQLWRU�

�� $SOLNDVL�PRQLWRULQJ

0HUXSDNDQ� VHEXDK� DQWDU� PXND� EDJL� DGPLQLVWUDWRU� MDULQJDQ�� NRPSRQHQ LQL

EHUIXQJVL� PHQJDPELO� LQIRUPDVL� ODOX� OLQWDV� SDNHW� GDWD�� PHQJDQDOLVLVQ\D� GDQ�

PHQJLULPNDQ KDVLO� DQDOLVLV� NHSDGD� SHQJJXQD� %HUGDVDUNDQ� KDVLO� DQDOLVLV� WHUVHEXW��

VHRUDQJ�DGPLQLVWUDWRU�MDULQJDQ�GDSDW�PHODNXNDQ�RSHUDVL�RSHUDVL�\DQJ�ODLQ�

�� 4R6�0RQLWRULQJ



ϭϬ

0HQ\HGLDNDQ�PHNDQLVPH PRQLWRULQJ 4R6� GHQJDQ�PHQJDPELO� LQIRUPDVL� QLODL�

QLODL�SDUDPHWHU�4R6�GDUL�ODOX�OLQWDV�SDNHW�GDWD�

�� 0RQLWRU

0HQJXPSXONDQ�GDQ�PHUHNDP�LQIRUPDVL� ODOX�OLQWDV�SDNHW�GDWD�\DQJ�VHODQMXWQ\D�

DNDQ� GLNLULPNDQ� NHSDGD�PRQLWRULQJ DSSOLFDWLRQ�� 0RQLWRU� PHODNXNDQ� SHQJXNXUDQ�

DOLUDQ� SDNHW� GDWD� VHFDUD� UHDOWLPH GDQ� PHODSRUNDQ� KDVLOQ\D� NHSDGD PRQLWRULQJ�

DSSOLFDWLRQ�

�� 2EMHN�\DQJ�GLPRQLWRU

0HUXSDNDQ� LQIRUPDVL� VHSHUWL� DWULEXW� GDQ� DNWLILWDV� \DQJ� GLPRQLWRU� GL� GDODP�

MDULQJDQ��'L�GDODP�NRQWHNV�PRQLWRULQJ 4R6��LQIRUPDVL�LQIRUPDVL�WHUVHEXW�PHUXSDNDQ�

DOLUDQ�DOLUDQ�SDNHW�GDWD�\DQJ�GLPRQLWRU�VHFDUD�UHDOWLPH��7LSH�DOLUDQ�SDNHW�GDWD�WHUVHEXW�

GDSDW�GLNHWDKXL�GDUL� DODPDW� VXPEHU� �VRXUFH��� WXMXDQ� �GHVWLQDWLRQ��GL� OD\HU ,3��SRUW

\DQJ�GLSHUJXQDNDQ�PLVDOQ\D�8'3 �XVHU�GDWDJUDP�SURWRFRO� DWDX�7&3 �WUDQVPLVVLRQ�

FRQWURO�SURWRNRO���GDQ�SDUDPHWHU�GL�GDODP�SDNHW�573 �UHDO�WLPH�WUDQVSRUW�SURWRFRO��

3DUDPHWHU�4XDOLW\�RI�6HUYLFH \DQJ�GLWHOLWL�SDGD�VNULSVL�LQL PHOLSXWL�

�� 7KURXJKSXW

7KURXJKSXW�\DLWX�NHFHSDWDQ �UDWH�� WUDQVIHU�GDWD�HIHNWLI��\DQJ�GLXNXU�GDODP�ESV

�ELW�SHU�VHFRQG���7KURXJKSXW DGDODK�MXPODK�WRWDO NHGDWDQJDQ�SDNHW�\DQJ�VXNVHV�\DQJ�

GLDPDWL�SDGD�WXMXDQ�VHODPD�LQWHUYDO�ZDNWX�WHUWHQWX�GLEDJL�ROHK�GXUDVL�LQWHUYDO�ZDNWX�

WHUVHEXW��.DWHJRUL�WKURXJKSXW GLEDJL�PHQMDGL�HPSDW VHSHUWL�\DQJ�WHUGDSDW�SDGD�7DEHO�

��

7DEHO��� .DWHJRUL�7KURXJKSXW

.DWHJRUL�7KURXJKSXW ,QGHNV

6DQJDW�%DJXV !����PESV

%DJXV ����V�G�����PESV

6HGDQJ ����V�G�����PESV

%XUXN �����PESV

�� 'HOD\��/DWHQF\�

/DWHQF\ PHUXSDNDQ�ZDNWX�\DQJ�GLEXWXKNDQ�GDWD�XQWXN�PHQHPSXK�MDUDN�GDUL�DVDO�

NH�WXMXDQ��/DWHQF\��GHOD\� GDSDW�GLSHQJDUXKL�ROHK�MDUDN��PHGLD�ILVLN��FRQJHVWLRQ DWDX�

MXJD� ZDNWX� SURVHV� \DQJ� ODPD�� .DWHJRUL� ODWHQF\� WHUEDJL� PHQMDGL� �� �HPSDW���

VHOHQJNDSQ\D�SDGD�7DEHO���



ϭϭ

7DEHO��� .DWDJRUL 'HOD\

.DWHJRUL�/DWHQF\ %HVDU�'HOD\ �PV�

6DQJDW�%DJXV �����PV

%DJXV ����PV�V�G�����PV

6HGDQJ ����PV�V�G�����PV

-HOHN !����PV

0HQXUXW� $VKWRQ� GDQ�0HW]OHU �������� DGD� ��� KDO� \DQJ� GDSDW� GLSHUWLPEDQJNDQ�

GDODP�PHPLOLK�MHQLV�6'1�FRQWUROOHU \DQJ�DNDQ�GLJXQDNDQ��\DLWX�

�� 'XNXQJDQ�2SHQ)ORZ

�� 9LUWXDOLVDVL�MDULQJDQ

�� )XQJVL�MDULQJDQ

�� 6NDODELOLWDV

�� 3HUIRUPD�NHUMD

�� .HPDPSXDQ�SHPURJUDPDQ�MDULQJDQ

�� .HDQGDODQ

�� .HDPDQDQ�MDULQJDQ

�� 3HPDQWDXDQ�WHUSXVDW�GDQ�YLUWXDOLVDVL

��� 9HQGRU�FRQWUROOHU 6'1

'DUL�SHUWLPEDQJDQ�LQL��SHQHOLWLDQ�LQL�PHPLOLK�XML�SHUIRUPD��8ML�LQL�WHUGLUL�GDUL���4R6�

�TXDOLW\�RI�VHUYLFH� \DLWX�ODWHQF\ GDQ WKURXJKSXW�

��� :LUHVKDUN

:LUHVKDUN� PHUXSDNDQ� VDODK� VDWX� WRROV� DWDX� DSOLNDVL� ³QHWZRUN� DQDO\]HU´� DWDX�

SHQJDQDOLVD�MDULQJDQ��3HQJDQDOLVDDQ�NLQHUMD�MDULQJDQ�LWX�PHOLQJNXSL�EHUEDJDL�KDO��PXODL�

GDUL�SURVHV�PHQDQJNDS�SDNHW�SDNHW�GDWD�DWDX�LQIRUPDVL�\DQJ�OHZDW�MDULQJDQ��VDPSDL�SDGD�

GLJXQDNDQ�SXOD�XQWXN�VQLIILQJ �PHPSHUROHK� LQIRUPDVL�SHQWLQJ�VHSHUWL�SDVVZRUG�HPDLO��

GOO���:LUHVKDUN�PHUXSDNDQ�IUHH�WRROV XQWXN�QHWZRUN�DQDO\]HU \DQJ�DGD�VDDW�LQL��7DPSLODQ�

GDUL�:LUHVKDUN� VDQJDW�PHPEDQWX XVHU NDUHQD�PHQJJXQDNDQ� WDPSLODQ� JUDILV� DWDX�*8,�

�JUDSKLFDO�XVHU�LQWHUIDFH���

)XQJVL .LQHUMD :LUHVKDUN�

�� 0HQJDQDOLVD�MDULQJDQ�
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�� 0HQDQJNDS�SDNHW�GDWD�DWDX�LQIRUPDVL�\DQJ�EHUNHOLDUDQ�GDODP�MDULQJDQ�

�� 3HQJDQDOLVDDQ� LQIRUPDVL� \DQJ� GDSDW� GLODNXNDQ� GHQJDQ VQLIILQJ�� GHQJDQ� EHJLWX�

GDSDW�GLSHUROHK�LQIRUPDVL�SHQWLQJ�VHSHUWL�SDVVZRUG��GOO�

�� 0HPEDFD�GDWD�VHFDUD�ODQJVXQJ�GDUL�(WKHUQHW��7RNHQ�5LQJ��)'',��VHULDO��333�GDQ�

6/,3����������ZLUHOHVV�/$1��GDQ�NRQHNVL�$70�

�� 'DSDW�PHQJHWDKXL�,3�VHVHRUDQJ�PHODOXL� FDSWXUH�SDFNHW \DQJ�PDVXN�

�� 0HQJDQDOLVLV WUDQVPLVL�SDNHW�GDWD�GDODP MDULQJDQ��SURVHV�NRQHNVL��GDQ�WUDQVPLVL�

GDWD�DQWDU�NRPSXWHU��GDQ�ODLQQ\D�

��� 3HQHOLWLDQ�6HEHOXPQ\D

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�6L]ND�/��+DQLID�GDQ 5LNLH�.DUWDGLH�GHQJDQ�MXGXO�

³8ML�3HUIRUPD�.RQWUROHU�6RIWZDUH�'HILQHG�1HWZRUN�)ORRGOLJKW�YV�2126´��)ORRGOLJKW�

GDQ� 2126� GLEXDW� GHQJDQ� PHQJJXQDNDQ� EDKDVD� SHPURJUDPDQ� \DQJ� VDPD� \DLWX� MDYD�

XQWXN�SHQJHPEDQJDQ�\DQJ� OHELK�FHSDW��+DVLO�GDQ�SHQHOLWLDQQ\D�2126�PHPLOLNL� ILWXU�

ILWXU� \DQJ� KHEDW� GHQJDQ� XVHU LQWHUIDFH \DQJ� PXGDK� GLSDKDPL�� 3HUEHGDDQ� DQWDUD�

)ORRGOLJKW� GDQ� 2126� WHUOHWDN� SDGD� ILWXU� GDQ� XVHU LQWHUIDFH�� 3HQJXMLDQ� FRQWUROOHU

)ORRGOLJKW� GDQ�2126�GLMDODQNDQ�SDGD�9LUWXDO%R[�GHQJDQ� VNHQDULR� WRSRORJL� VLQJOH�� ��

KRVW��3HQJXMLDQ�GLOHWDNNDQ�GDODP���KRVW�SHUVRQDO�FRPSXWHU GDQ�GLMDODQNDQ�SDGD�VXPEHU�

GD\D�\DQJ�VDPD��3HQJXMLDQ�GHQJDQ�PHQFDUL�QLODL� WKURXJKSXW GDQ� ODWHQF\ GHQJDQ�KDVLO�

SHQJXMLDQ�WHUEDLN�

3HQHOLWLDQ�ODLQQ\D�GLODNXNDQ�ROHK�0RK�:DK\XGL�3XWUD��(NR�6DNWL�3UDPXNDQWRUR��

:LGKL�<DK\D�GHQJDQ�MXGXO�³$QDOLVLV�3HUEDQGLQJDQ�3HUIRUPDQVL�.RQWUROHU�)ORRGOLJKW��

0DHVWUR�� 5<8�� 32; GDQ� 2126 GDODP� $UVLWHNWXU� 6RIWZDUH� 'HILQHG� 1HWZRUN´ SDGD�

SHQHOLWLDQ�LQL�GLODNXNDQ�GHQJDQ�PHPEDQGLQJNDQ�NLQHUMD�GDUL�FRQWUROOHU GDODDP SDUDPHWHU�

WKURXJKSXW GDQ�ODWHQF\� 'DODP�KDO�LQL�WKURXJKSXW DGDODK�EHVDUDQ�MXPODK�IORZ SDGD�WLDS�

GHWLN�\DQJ�GDSDW�GLWDQJDQL��3DUDPHWHU�ODWHQF\ DGDODK�MXPODK�UHVSRQ�\DQJ�GDSDW�GLEHULNDQ�

ROHK�FRQWUROOHU GDODP�WLDS�GHWLNQ\D��.HGXD�SDUDPHWHU�WHUVHEXW�GLKDVLONDQ�GDUL�SHUDQJNDW�

OXQDN� &EHQFK�� 'DODP� KDO� LQL� SHQXOLV� EHUWXMXDQ� XQWXN� PHQJHWDKXL� FRQWUROOHU \DQJ�

PHQJKDVLONDQ�NLQHUMD�OHELK�XQJJXO�

3HQHOLWLDQ�\DQJ�ODLQ�GLODNXNDQ�ROHK�5RPL�$IIDQ��,U��$JXV�9LUJXQR���0�7���'UV��,U��

5�5XPDQL�0���%&�77�� 0�6F� GHQJDQ�MXGXO�³$QDOLVLV�(IHN�SHQJJXQDDQ�.RQWUROHU�5<8�

GDQ�32;�SDGD�3HUIRUPDQVL�-DULQJDQ�6'1´ GDODP�SHQHOLWLDQ�LQL�PHPEDQGLQJNDQ�QLODL�



ϭϯ

4R6 MDULQJDQ�\DQJ�GLEDQJXQ�PHQJJXQDNDQ�FRQWUROOHU 5<8 GDQ�32;��.HGXD�FRQWUROOHU

LQL�GLXML�SDGD�WRSRORJL�IXOO�PHVK GHQJDQ MXPODK�VZLWFK������GDQ����GDQ�PDVLQJ�PDVLQJ�

VZLWFK PHPSXQ\DL���KRVW \DQJ�WHUKXEXQJ�

3HQHOLWLDQ� \DQJ�GLODNXNDQ�ROHK�6DILGD�5H\QLWD�6DUL��'U�� ,U�5HQG\�0XQDGL�0�7���

'DQX�'ZL�6DQMR\R�6�7��0�7�GHQJDQ�MXGXO�³$QDOLVLV�3HUIRUPDQVL�6HJPHQW�5RXWLQJ�3DGD�

6RIWZDUH� 'HILQHG� 1HWZRUN� 0HQJJXQDNDQ� .RQWUROHU� 2126´�� 3DGD� SHQHOLWLDQ� LQL�

GLVLPXODVLNDQ�SHQJJXQDDQ�VHJPHQW�URXWLQJ GDQ�PHPEDQGLQJNDQQ\D�GHQJDQ�SHUIRUPDQVL�

MDULQJDQ� WDQSD�PHQJJXQDNDQ�DWXUDQ� VHJPHQW� URXWLQJ SDGD�6'1�GHQJDQ�PHQJJXQDNDQ�

FRQWUROOHU 2126��7RSRORJL� \DQJ�GLJXQDNDQ�DGDODK� OHDI� VSLQH��3DUDPHWHU�\DQJ GLXNXU�

DGDODK� UHVRXUFH� XWLOL]DWLRQ GDQ� 4R6�� +DVLO SHQHOLWLDQ� LQL� SHQJJXQDDQ� PHPRUL� SDGD�

VHJPHQW�URXWLQJ�VHEHVDU�����GDQ�����XQWXN�WDQSD�VHJPHQW�URXWLQJ�

%HUGDVDUNDQ� SHQHOLWLDQ�SHQHOLWLDQ� GL DWDV� SHQHOLWL� PHODNXNDQ� SHQHOLWLDQ� GHQJDQ�

VXEMHN� GDQ� WRSRORJL� \DQJ� EHUEHGD�� 3HQHOLWLDQ�SHQHOLWLDQ� VHEHOXPQ\D�PHPEDQGLQJNDQ�

DWDX�PHQJJXQDNDQ�6'1�FRQWUROOHU 2126�GDQ�5<8�QDPXQ�EHOXP�DGD�\DQJ�PHODNXNDQ��

SHQHOLWLDQ�SHUEDQGLQJDQ��2126�GDQ�5<8 PHQJJXQDNDQ�WRSRORJL�\DQJ�EHUEHGD��3HQHOLWL�

LQJLQ� PHODNXNDQ� SHQJXMLDQ� GHQJDQ� WRSRORJL WUHH GDQ� VWDU GHQJDQ� PDVLQJ�PDVLQJ� ��

�VHPELODQ��VZLWFK GDQ�����GXD�SXOX�WXMXK��KRVW XQWXN SDUDPHWHU�WKURXJKSXW GDQ�ODWHQF\�


