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5$'(1�:,5$:$1
'HSDUWHPHQ�6LVWHP�,QIRUPDVL

6HNRODK�7LQJJL�0DQDMHPHQ�,QIRUPDWLND�GDQ�.RPSXWHU� %LQD�$GLQDWD
-OQ��6HULND\D�1R����%XOXNXPED
UDGHQZLUDZDQ#DOPLWUD�DF�LG

$%675$.
3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHPEDQJNDQ�VHEXDK�VLVWHP�SURPRVL�NDPSXV�670,.�%LQD�
$GLQDWD�\DQJ�PDVLK�NRQYHQVLRQDO�GHQJDQ�PHQJJXQDNDQ�WHNQRORJL�$XJPHQWHG�5HDOLW\��$5���
6HVXDL� GHQJDQ� YLVL� 670,.� %LQD� $GLQDWD� XQWXN� PHQMDGL� SXVDW� SHQJHPEDQJDQ� WHNQRORJL�
LQIRUPDVL� VHKLQJJD� XQWXN� PHPDVXNL� HUD� UHYROXVL� LQGXVWUL� ���� NDPSXV� KDUXV� EHUVLDS�
PHQJKDGDSL�JOREDO�GXQLD�\DQJ�PHQJNRPELQDVLNDQ�PDQXIDNWXU�WUDGLVRQDO�GDQ�SUDNWLN�LQGXVWUL�
GHQJDQ�GXQLD�WHNQRORJL� 'HQJDQ�PHPDQIDDWNDQ�WHNQRORJL�$5 \DQJ�PHUXSDNDQ�WHURERVDQ�GDQ�
LQRYDVL�ELGDQJ�PXOWLPHGLD�\DQJ�VHGDQJ�EHUNHPEDQJ��VLVWHP�SURPRVL�GDUL�PHGLD�FHWDN�GDSDW�
PHQJKDVLONDQ� LQIRUPDVL���GLPHQVL \DQJ�GLWDPSLONDQ� VHFDUD�YLUWXDO� VHKLQJJD�GDSDW�PHQDULN�
SHUKDWLDQ�FDORQ�PDKDVLVZD�EDUX�GDQ�NDODQJDQ�FLYLWDV�DNDGHPLN���+DVLO�GDUL�SHQHOLWLDQ�LQL�DGDODK�
VHEXDK�VLVWHP�SURPRVL�NDPSXV�670,.�%LQD�$GLQDWD�EHUEHQWXN��'�PHQJJXQDNDQ�WHNQRORJL�
$5�VHEDJDL�PHGLD�LQIRUPDVL�GDODP�PHPDVXNL�HUD�UHYROXVL�LQGXVWUL������

.DWD�.XQFL ��$XJPHQWHG�5HDOLW\��.RQYHQVLRQDO��3URPRVL��5HYROXVL�,QGXVWUL������

,�3(1'$+8/8$1�

3DGD�WDKXQ������0HQWHUL�3HQGLGLNDQ�GDQ�.HEXGD\DDQ�,QGRQHVLD�PHPEHUL�L]LQ�NHSDGD�

<33�$O�0LWUD�%XOXNXPED�XQWXN�PHQ\HOHQJJDUDNDQ�6HNRODK�7LQJJL�0DQDMHPHQ�,QIRUPDWLND�

GDQ� .RPSXWHU� �670,.�� %LQD� $GLQDWD� GL� %XOXNXPED�� 6DDW� LQL�� 670,.� %LQD� $GLQDWD�

PHUXSDNDQ� VDWX� VDWXQ\D� SHUJXUXDQ� WLQJJL� \DQJ� EDFNJURXQG� SHQGLGLNDQ� LOPX� NRPSXWHU�

EHUWHPSDW� GL� EDJLDQ� VHODWDQ� 6XODZHVL� 6HODWDQ� \DQJ�PHPLOLNL�9LVL� \DLWX� ³3DGD�7DKXQ� �����

0HQMDGL� 3XVDW� 3HQJHPEDQJDQ� 7HNQRORJL� ,QIRUPDVL´� �3DQGXDQ� $NDGHPLN� 670,.� %LQD�

$GLQDWD���������

'L�WDKXQ������DUXV�SHUNHPEDQJDQ�WHNQRORJL�VHPDNLQ�FDQJJLK��ORPSDWDQ�LQRYDVL�GDQ�

NHPDMXDQ� LQGXVWUL� ���� GLEHUEDJL� ELGDQJ� VHKLQJJD� ELVQLV� GLVHJDOD� ELGDQJ� KDUXV� EHUVLDS�

PHQJKDGDSL�JOREDO�GXQLD�\DQJ�PHQJNRPELQDVLNDQ�PDQXIDNWXU�WUDGLVRQDO�GDQ�SUDNWLN�LQGXVWUL�

GHQJDQ�GXQLD�WHNQRORJL��,QWDQ�$KPDG���������3HUNHPEDQJDQ�WHNQRORJL�GDQ�WUDQVIRUPDVL�HUD�

LQGXWUL� PHQJDNLEDWNDQ WXQWXWDQ� PDV\DUDNDW� DNDQ� NHPXGDKDQ�� NHOHQJNDSDQ� IDVLOLWDV� GDQ�

NHFDQJJLKDQ�GDODP�VHJDOD�KDO�NKXVXVQ\D�SHQJRODKDQ�LQIRUPDVL��5DWQD�:DUGDQL���������8QWXN�

LWX�GLSHUOXNDQ�EHUEDJDL�PDFDP�SHQ\HOHVDLDQ�SHQ\HOHVDLDQ�\DQJ�EDUX��HIHNWLI�GDQ�HILVLHQ��6DODK�

VDWXQ\D�DGDODK�SHQJJXQDDQ�WHNQRORJL�DXJPHQWHG�UHDOLW\��$XJPHQWHG�UHDOLW\�DGDODK�WHNQRORJL�
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\DQJ�PHQJJDEXQJNDQ�GXQLD�Q\DWD�GDQ�PD\D�\DQJ�EHUVLIDW�LQWHUDNWLI�GHQJDQ�DGDQ\D�LQWHUDNVL�

GHQJDQ�SHQJJXQD��/DWLXV�+HUPDQ���������

%HUGDVDUNDQ� KDVLO� REVHUYDVL��PDQDMHPHQ� VLVWHP� SURPRVL� \DQJ� GLODNXNDQ� GL� 670,.�

%LQD�$GLQDWD�EHUXSD�EURVXU��VSDQGXN��VWLNHU��NDOHQGHU��NDUWX�QDPD��NRUDQ�GDQ�IDFHERRN�PDVLK�

EHUVLIDW� NRQYHQVLRQDO� VHKLQJJD�PLQDW� VHVHRUDQJ� XQWXN�PHPEDFD�PDVLK� NXUDQJ�PHQMDGLNDQ�

LQIRUPDVL� \DQJ� GLLQJLQNDQ� WLGDN� WHUVDPSDLNDQ�� 2OHK� NDUHQD� LWX�� 670,.� %LQD� $GLQDWD�

PHUDQFDQJ� VHEXDK� WUDQVIRUPDVL� VLVWHP� SURPRVL� \DQJ� OHELK� LQWHUNWLI� PHQJJXQDNDQ� $5�

EHUEHQWXN� �� GLPHQVL�� %HEHUDSD� SHQHOLWL� VHEHOXPQ\D� \DQJ� PHQHUDSNDQ� $5� VHEDJDL� PHGLD�

LQIRUPDVL� \DLWX� $LVKL\DK� 6DSXWUL� /DVZL� GDODP� SHQHOLWLDQ� DSOLNDVL� WRXU� JXLGH� XQWXN�

PHPSHUNHQDONDQ� EHQGD�EHQGD� SXVDND� SDGD� NRPSOHNV� LVWDQD� /DQJNDQDH� /XZX� GDQ� 0LOD�

-XPDUOLV�GHQJDQ�LPSOHPHQWDWLRQ�RI�PDUNHUOHV�DXJPHQWHG�UHDOLW\�WHFKQRORJ\�EDVHG�RQ�DQGURLG�

WR� LQWURGXFWLRQ� ORQWDUD� LQ�PDULQH� VRFLHW\� VHUWD�/L]D�$QJULDQL� GHQJDQ�SHQJDWXUDQ� WDWD� OHWDN�

IXUQLWXUH�PHQJJXQDNDQ�DXJPHQWHG�UHDOLW\��

6HGDQJNDQ�SHQHOLWLDQ�VDDW�LQL��SHQHOLWL�DNDQ�PHUDQFDQJ�VHEXDK�VLVWHP�SURPRVL�NDPSXV�

\DQJ�PDVLK� EHUVLIDW� NRQYHQVLRQDO� PHQMDGL� VLVWHP� SURPRVL� \DQJ� LQWHUDNWLI� GDODP� EHQWXN� ��

GLPHQVL� GHQJDQ� EDQWXDQ� WHNQRORJL� $5� \DQJ� EHUWXMXDQ� XQWXN� PHQDULN� PLQDW� PDV\DUDNDW�

NKXVXVQ\D�SHODMDU�\DQJ�DNDQ�PHODQMXWNDQ�SHQGLGLNDQ�XQWXN�EHUJDEXQJ�PHQMDGL�EDJLDQ�GDUL�

FLYLWDV�DNDGHPLN�670,.�%LQD�$GLQDWD�

,,��0(72'(�3(1(/,7,$1�

0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�GDODP�SHPEXDWDQ�VLVWHP�SURPRVL�NDPSXV�670,.�

%LQD� $GLQDWD� WHUGLUL� GDUL� SURVHV� SHQJXPSXODQ� GDWD� GDQ� SURVHV� DQDOLVLV� NHEXWXKDQ�

SHQJHPEDQJDQ�VLVWHP�

����3URVHV�3HQJXPSXODQ�'DWD�

3URVHV�SHQJXPSXODQ�GDWD�PHODOXL�ZDZDQFDUD��SHQJDPDWDQ�GDQ�VWXGL�SXVWDND��0HQJXPSXONDQ�

GDWD�SHQHOLWLDQ�PHQJHQDL�VLVWHP�SURPRVL�NDPSXV�670,.�%LQD�$GLQDWD�VHUWD�LQIRUPDVL�\DQJ�

EHOXP�WHUPXDW�GDODP�SURPRVL�NRQYHQVLRQDO��

����3URVHV�$QDOLVLV�.HEXWXKDQ�3HQJHPEDQJDQ 6LVWHP�

D��3URVHV�DQDOLVD�VLVWHP�

3URVHV� LQL� PHQJDQDOLVD� KDO� \DQJ� GLEXWXKNDQ� GDODP� PHPEDQJXQ� VLVWHP�� 6LVWHP� SURPRVL�

PHQJJXQDNDQ� WHNQRORJL�DXJPHQWHG� UHDOLW\� LQL� GLEDQJXQ�GHQJDQ�PHQJJXQDNDQ�9XIRULD�GDQ�
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8QLW\�'�(QJLQH��9XIRULD�DGDODK�DXJPHQWHG�UHDOLW\�6RIWZDUH�'HYHORSPHQW�.LW� �6'.��XQWXN�

SHUDQJNDW�PRELOH�\DQJ�PHPXQJNLQNDQ�SHPEXDWDQ�DSOLNDVL�DXJPHQWHG�UHDOLW\��9XIRULD� MXJD�

WHUVHGLD�XQWXN�GLJDEXQJNDQ�GHQJDQ�8QLW\�'�DGDODK�EHUQDPD�9XIRULD�$5�([WHQVLRQ�IRU�8QLW\�

�0DULR�)HUQDQGR���������8QLW\�PHUXSDNDQ�HQJLQH�PXOWLSODWIRUP�\DQJ�PHPXQJNLQNDQ�JDPH�

\DQJ� DQGD� EDQJXQ� GL� SXEOLVK� GL� EHUEDJDL� SODWIRUP�� 8QLW\�'� *DPH� (QJLQH� WLGDN� KDQ\D�

PHUXSDNDQ�VHEXDK�JDPH�HQJLQH��WDSL�MXJD�PHUXSDNDQ�VHEXDK�HGLWRU��%XGL�$ULILWDPD���������

E��3HUDQFDQJDQ�VLVWHP�

6LVWHP� LQL� PHUXSDNDQ� WUDQVIRUPDVL� GDUL� VLVWHP� VHEHOXPQ\D� \DLWX� VLVWHP� SURPRVL�

EHUVLIDW�NRQYHQVLRQDO�GHQJDQ�PHPDQIDDWNDQ�PHGLD�FHWDN�PHQMDGL�EHQWXN�\DQJ�OHELK�LQWHUDNWLI��

LPDMLQDWLI� GDQ� PHQDULN� GHQJDQ� WHNQRORJL� $5� PHQJJXQDNDQ� VPDUWSKRQH� DQGURLG��$GDSXQ�

UDQFDQJDQ�VLVWHPQ\D�SDGD�JDPEDU����5DQFDQJDQ�VLVWHP

*DPEDU����5DQFDQJDQ�6LVWHP

5DQFDQJDQ�VLVWHP�LQL�PHQMHODVNDQ�EDKZD�XQWXN�PHPSHUROHK�LQIRUPDVL��VHRUDQJ�KDUXV�

KDUXV�PHQJLQVWDO�DSOLNDVL�$5�GL�PRELOH�DQGURLG�NHPXGLDQ�PHQJDUDKNDQ�NDPHUD�DQGURLG�NH�

LPDJH�WDUJHW�\DQJ�WHUVHGLD�XQWXN�PHQDPSLONDQ�REMHN���GLPHQVL�GDQ�LQIRUPDVL�

*DPEDU����'HVDLQ�,PDJH�7DUJHW



Ϯϲϴ

9ROXPH�� 1RPRU�����2NWREHU ����
3�±,661��������������(�,661������������
2MV��KWWS���MRXUQDO�XLQ�DODXGGLQ�DF�LG�LQGH[�SKS�LQVWHN�LQGH[
(PDLO���LQVWHN#XLQ�DODXGGLQ�DF�LG

*DPEDU����'HVDLQ�0HGLD�3URPRVL

'HVDLQ�PHGLD�SURPRVL�LQL�PHUXSDNDQ�GHVDLQ�PHGLD�FHWDN�\DQJ�GLJXQDNDQ�VDDW�

SURPRVL�\DQJ�EHUVLIDW�NRQYHQVLRQDO�\DLWX�EURVXU�GDQ�SRVWHU��$NDQ�WHWDSL�DSOLNDVL�DNDQ�

WHWDS�EHUMDODQ�GLVHPXD�PHGLD�FHWDN�\DQJ�PHPLOLNL�GHVDLQ�LPDJH�WDUJHW �ORJR�NDPSXV�

670,.��%LQD�$GLQDWD���

,,,�+$6,/�3(0%$+$6$1

����3HPRGHODQ�6LVWHP

'DUL�KDVLO�UDQFDQJDQ�VLVWHP�\DQJ�DNDQ GLEXDW�GLXUDLNDQ�GDODP�XVH�FDVH�GLDJUDP�\DQJ�

PHQMHODVNDQ�IXQJVL�GDUL�VLVWHP�\DQJ�GLUDQFDQJ GDQ�GLDJUDP�DNWLYLWDV�\DQJ�PHUXSDNDQ�GLDJUDP�

DOXU NHQGDOL�GDUL�VHWLDS�DNWLYLWDV GDODP�VLVWHP�\DQJ�GLUDQFDQJ�

D� 8VH�&DVH 'LDJUDP

*DPEDU����8VH FDVH GLDJUDP
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E� $FWLYLW\ 'LDJUDP

*DPEDU����$FWLYLW\�GLDJUDP

*DPEDU ��GDQ�JDPEDU���PHQMHODVNDQ�EDKZD�VHWLDS�SHQJJXQD�DNDQ�GLKDGDSNDQ�ODQJVXQJ�

GHQJDQ� VLVWHP� \DLWX� VDDW� SHQJJXQD� PHQMDODQNDQ� DSOLNDVL� VLVWHP� DNDQ� PHPXQFXONDQ�

WDPSLODQ� NDPHUD� VPDUWSKRQH XQWXN� PHQFDUL� PDUNHU�LPDJH� WDUJHW VHWHODK� LWX�

PHQDPSLONDQ�REMHN��'�EDQJXQDQ�670,.�%LQD�$GLQDWD�VHUWD�PHQX�XWDPD�\DQJ�GDSDW�

GLSLOLK�SHQJJXQD�XQWXN�PHQGDSDWNDQ� LQIRUPDVL�GDQ�PHQX�NHOXDU�XQWXN�PHQJKHQWLNDQ�

DSOLNDVL��

��� ,PSOHPHQWDVL�VHUWD HYDOXDVL�VLVWHP

6DDW�SHQJJXQD�PHPXODL�DSOLNDVL�PDND�DNDQ�PXQFXO�VSODVK�VFUHHQ�VHODPD�EHEHUDSD�GHWLN�

NHPXGLDQ� DNDQ�PXQFXO�PHQX� XWDPD� \DQJ� WHUGLUL� GDUL�0(18�$5�� 670,.�%$�� ,1)2�GDQ�

&ORVH���

*DPEDU����7DPSLODQ�$ZDO�$SOLNDVL
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0(18�$5�EHUIXQJVL�XQWXN�PDVXN�NH�DSOLNDVL��'�\DQJ�GLGDODPQ\D�WHUGLUL�GDUL�REMHN��'�GDQ�

0HQX�,QIRUPDVL�'HSDUWHPHQ�GDQ�,QIR�3HQGDIWDUDQ��0HQX�670,.�%$�EHULVL�LQIRUPDVL�NDPSXV�

GDQ�0HQX�,1)2�EHULVL�LQIRUPDVL�WHQWDQJ�DSOLNDVL��6HGDQJNDQ�0HQX�&/26( EHUIXQJVL�XQWXN�

PHQJKHQWLNDQ�DSOLNDVL�MLND�SHQJJXQD�VXGDK�VHOHVDL�PHQMDODQNDQ�DSOLNDVLQ\D�

*DPEDU����7DPSLODQ�0(18�$5

0HQX� $5� PHPXQFXONDQ� WDPSLODQ� NDPHUD� VPDUWSKRQH XQWXN� PHQFDUL� PDUNHU� VHWHODK� LWX�

PHQDPSLONDQ�REMHN��'�EDQJXQDQ�670,.�%LQD�$GLQDWD�

*DPEDU����7DPSLODQ�670,.�%$�GDQ�,1)2

0HQX�670,.�%$�GDQ�,1)2�EHULVL�WHNV�\DQJ�GDSDW�GLEDFD�GHQJDQ�PHQDULN�VFURRO�NH�EDZDK�

DWDX�NH VDPSLQJ�XQWXN�PHODQMXWNDQ�WHNV�GDQ�GLOHQJNDSL�GHQJDQ�PHQX�+20(�XQWXN�NHPEDOL�

NH�KDODPDQ�DZDO�DSOLNDVL�
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*DPEDU����7DPSLODQ�+DVLO�'HWHNVL�0DUNHU

$SDELOD�SHQJJXQD�PHQJDUDKNDQ�NDPHUD�NH�PDUNHU�\DQJ�WHUVHGLD�PDND�DNDQ�PXQFXO�JDPEDU�

EDQJXQDQ�670,.�%LQD�$GLQDWD�GDODP�EHQWXN��'�\DQJ�GDSDW�GLSXWDU� VHVXDL�SRVLVL�PDUNHU��

0HQX�LQL�MXJD�GLOHQJNDSL�PHQX�+RPH�\DQJ�EHUIXQJVL�XQWXN�NH�KDODPDQ�XWDPD�DSOLNDVL��

*DPEDU�����7DPSLODQ�0HQX�,QIR�3HQGDIWDUDQ�GDQ�,QIR�'HSDUWHPHQ

0HQX�LQIR�LQL�EHULVL�WHNV�\DQJ�GDSDW�GLEDFD�GHQJDQ�PHQVFURRO�NH�EDZDK�XQWXN�PHODQMXWNDQ�

WHNV�GDQ�GLOHQJNDSL�GHQJDQ�PHQX�$5�\DQJ�EHUIXQJVL�XQWXN�NHPEDOL�NH�PHQX�VHEHOXPQ\D�

%HUGDVDUNDQ� DQDOLVD� \DQJ� SHQHOLWL� ODNXNDQ� EDKZD� GDUL� ��� UHVSRQGHQ \DQJ� WHUGLUL� GDUL� ���

UHVSRQGHQ�GDUL�SLKDN�670,.�%LQD�$GLQDWD�GDQ����UHVSRQGHQ�PDV\DUDNDW�GDQ�VLVZD�VHNRODK�

PHQHQJDK�DWDV�EDKZD�����PHQLODL�EDKZD�DSOLNDVL�VDQJDW�PHQDULN�GDODP�SHQHUDSDQ�WHNQRORJL�

LQIRUPDVL� GDQ EHUJXQD� GDODP� VLVWHP� SURPRVL� XQWXN� PHQDULN� PLQDW� FDORQ�PDKDVLVZD� EDUX�
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VHGDQJNDQ�VLVDQ\D�����PHQLODL�DGDQ\D�LQIRUPDVL�\DQJ�PDVLK�SHUOX�GLWDPEDKNDQ GDODP�VLVWHP�

SURPRVL�LQL�

,9�.(6,038/$1

'DUL�KDVLO�SHQHOLWLDQ�GLVLPSXONDQ�EDKZD� DSOLNDVL�VLVWHP�SURPRVL�LQL�PHQMDGL�SHQXQMDQJ�

GDODP�NHJLDWDQ�PLVL�NDPSXV�670,.�%LQD�$GLQDWD�\DLWX�PHQJHPEDQJNDQ�SHQHUDSDQ�WHNQRORJL�

LQIRUPDVL�PHODOXL� LPSOHPHQWDVL� WHNQRORJL�$5�GDODP�SURVHV�NHJLDWDQ�SURPRVL NDPSXV�VHUWD�

PHQMDGL� WDKDS�SHUNHQDODQ�GDODP�PHPDVXNL�HUD� UHYROXVL� LQGXVWUL� 6HODLQ� LWX��GHQJDQ�DGDQ\D�

DSOLNDVL� LQL� PHPXGDKNDQ� WLP� SURPRVL� NDPSXV� GDODP� PHPEHULNDQ� LQIRUPDVL� \DQJ� OHELK�

PHQDULN�� LQWHUDNWLI�GDQ� LQRYDWLI�PHODOXL�PHGLD�FHWDN� �EURVXU�� VSDQGXN��NDOHQGHU��EDOLKR�GDQ�

VWLNHU�� NHSDGD� PDV\DUDNDW� NKXVXVQ\D� FDORQ� PDKDVLVZD� EDUX� VHKLQJJD� NXRWD� PDKDVLVZD�

670,.� %LQD� $GLQDWD� WHUSHQXKL� VHWLDS� WDKXQQ\D� 8QWXN� SHQJHPEDQJDQ VHODQMXWQ\D��

GLKDUDSNDQ� GDSDW�PHQLQJNDWNDQ� NXDOLWDV� HIHN� �'� GDQ� SHPEHULDQ� DQLPDVL� DJDU� RE\HN� \DQJ�

GLWDPSLONDQ�OHELK�Q\DWD�GDQ�LQIRUPDVL�OHELK�MHODV��

'$)7$5�3867$.$

$EG�5DFKPDQ�'D\DW��$U\R�0LFKDHO��/L]D�$QJULDQL��������3HQJDWXUDQ�7DWD�/HWDN�)XUQLWXUH�

PHQJJXQDNDQ�$XJPHQWHG�5HDOLW\��-XUQDO�,7�������7DKXQ� ������,661�����������

$KPDG��,QWDQ���������3URVHV�3HPEHODMDUDQ�'LJLWDO�GDODP�(UD�5HYROXVL�,QGXVWUL����� 0HGDQ���

5DNRUQDV� 'LUHNWXU� MHQGHUDO� SHPEHODMDUDQ� GDQ� NHPDKDVLVZDDQ�� � .HPHQWHULDQ� 5LVHW��

7HNQRORJL��GDQ�3HQGLGLNDQ�7LQJJL��

$LVKL\DK�6�/ GDQ $QGU\DQWR�$��������$SOLNDVL�7RXU�*XLGH�XQWXN�0HPSHUNHQDONDQ�%HQGD�
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