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5HQJJD�+HUGLDQV\DK�

)DNXOWDV�7HNQLN��8QLYHUVLWDV�3DPXODQJ�

(PDLO���WKH�KHUGLDQV\DK#JPDLO�FRP�
�

$%675$.�

�

.HPDMXDQ� WHNQRORJL� LQIRUPDVL� WHODK� PHPSHQJDUXKL� EHUEDJDL� ELGDQJ� NHKLGXSDQ�� WLGDN� WHUNHFXDOL�

ELGDQJ�ELVQLV�SDULZLVDWD��6DODK�VDWXQ\D�DGDODK�GLJXQDNDQQ\D�WHNQRORJL�LQWHUQHW�VHEDJDL�PHGLD�LQIRUPDVL��

7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�PHPEHULNDQ�PDVXNDQ�NHSDGD�SHODNX�ELVQLV�WRXU�DQG�WUDYHO�DNDQ�PDQIDDW�

SHQJHPEDQJDQ� DUVLWHNWXU� ELVQLV� GDODP� XVDKD� NHSDULZLVDWDDQ� DJDU� SHUXVDKDDQ� GDSDW� EHUSHUDQ� VHUWD�

PHPDMXNDQ�SHPEDQJXQDQ�QDVLRQDO�NKXVXVQ\D�GDODP�XVDKD�NHSDULZLVDWDDQ��(QWHUSULVH�DUFLWHFWXUH�SODQQLQJ�

PHQXUXW� 6SHZDN� LQL� SHPRGHODQ� VLVWHPQ\D� PHQJJXQDNDQ� 8QLILHG� 0RGHOLQJ� /DQJXDJH� �80/�� GDQ�
PHQJJXQDNDQ�VRIWZDUH�EDKDVD�SHPURJUDPDQ�3+3�GDQ�PHQJJXQDNDQ�GDWDEDVH�0\64/�XQWXN�SHQDQJDQDQ�

GDWDEDVH�� +DVLO� GDUL� SURJUDP� SHUDQFDQJDQ� LQL� DGDODK� EHUXSD� DSOLNDVL� EHUEDVLV�ZHE� \DQJ�PHQ\HGLDNDQ�

LQIRUPDVL�PHQJHQDL�GHVWLQDVL�ZLVDWD��UXWH�SHUMDODQDQ�ZLVDWD�\DQJ�GDSDW�GLWHPSXK��VHUWD�IDVLOLWDV�WUDQVSRUWDVL�

GDQ�DNRPRGDVL�\DQJ�WHUVHGLD��'LKDUDSNDQ�DSOLNDVL�LQL�GDSDW�PHQMDGL�VDODK�VDWX�ZHEVLWH�NHSDULZLVDWDDQ�\DQJ�

GDSDW�GLPDQIDDWNDQ�MXJD�ROHK�SHPDQGX�ZLVDWD��3HQ\HGLDDQ�LQIRUPDVL�NHSDULZLVDWDDQ�EHUEDVLV�ZHE�VHODLQ�

DNDQ�PHPXGDKNDQ�ZLVDWDZDQ� GDODP� �PHQJHQDO� GDQ�PHUHQFDQDNDQ� SHUMDODQDQ�ZLVDWD�� MXJD�PHQXQMDQJ�

SHQJHPEDQJDQ�GDWDEDVH�VHNWRU�NHSDULZLVDWDDQ�GL�,QGRQHVLD��'LKDUDSNDQ�ZLVDWDZDQ�GDSDW�PHPDQIDDWNDQ�

DSOLNDVL� 0DSV� $3,� � MXJD� *OREDO� 3RVLWLRQ� 6\VWHP� XQWXN� PHPSHUROHK� LQIRUPDVL� NHSDULZLVDWDDQ� \DQJ�

GLEXWXKNDQ��

�
.DWD�NXQFL��SHUDQFDQJDQ��HQWHUSULVH�DUFKLWHFWXUH�SODQQLQJ�VSHZDN��WRXU�DQG�WUDYHO��SDULZLVDWD��LQIRUPDVL��

�

��� 3(1'$+8/8$1�
6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL�

\DQJ�VHPDNLQ�SHVDW�� WLGDN�GDSDW�GLSXQJNLUL�EDKZD�

VHPDNLQ� EDQ\DN� SHUXVDKDDQ� NHFLO� VDPSDL�

SHUXVDKDDQ� EHVDU�� OHPEDJD� SHPHULQWDKDQ� PDXSXQ�

VZDVWD�\DQJ� WHODK�PHPDQIDDWNDQ� VLVWHP� LQIRUPDVL�

EHUEDVLV� NRPSXWHU� GHPL� PHQLQJNDWNDQ� NLQHUMD�

SHUXVDKDDQQ\D�� WHUPDVXN� OHPEDJD� DWDX� LQVWDQVL�

\DQJ�EHUJHUDN�GDODP�ELGDQJ�NHSDULZLVDWDDQ��

3URVSHN� \DQJ� VDQJDW� VWUDWHJLV� SDGD� VHNWRU�
SDULZLVDWD� WHQWX� PHQMDGL� SHOXDQJ� \DQJ� VDQJDW�

EHUDUWL� EDJL� ,QGRQHVLD� VHEDJDL� VXDWX� QHJDUD� \DQJ�

PHPLOLNL� NHND\DDQ� DODP� GDQ� EXGD\D� \DQJ� VDQJDW�
EHVDU��\DQJ�PHPEHQWDQJ�GDQ�WHUVHEDU�GL�OHELK�GDUL�

�������SXODX��6DDW� LQL�1HJDUD� ,QGRQHVLD�PHPLOLNL�

��� GHVWLQDVL� SDULZLVDWD� QDVLRQDO� �'31��� ����

NDZDVDQ� SHQJHPEDQJDQ� SDULZLVDWD� QDVLRQDO�

�.331�� GDQ� ��� NDZDVDQ� VWUDWHJLV� SDULZLVDWD�

QDVLRQDO��.631���

*DPEDUDQ� SURVSHN� VWUDWHJLV� SDULZLVDWD�

VHEDJDL� SLODU� SHPEDQJXQDQ� QDVLRQDO� DQWDUD� ODLQ�

GDSDW�GLWXQMXNDQ�GDUL�DQJND�NXQMXQJDQ�ZLVDWDZDQ�
EDLN� QXVDQWDUD� PDXSXQ� PDQFD� QHJDUD� GDODP�

EHEHUDSD� WDKXQ� WHUDNKLU� \DQJ� WHUXV� PHQXQMXNDQ�

SHQLQJNDWDQ�� 6HNWRU� SDULZLVDWD� MXJD� PHOLEDWNDQ�
MXWDDQ� WHQDJD� NHUMD� EDLN� GL� ELGDQJ� SHUKRWHODQ��

PDNDQDQ�� WUDQVSRUWDVL�� SHPDQGX� ZLVDWD�� PDXSXQ�

LQGXVWUL�NHUDMLQDQ��

6HSHUWL�\DQJ�GLNXWLS�ROHK��$QWDULNVD���������
:�5��0F,QWRVK�PHQJDWDNDQ�DGD�EHEHUDSD�KDO�\DQJ�

PHQMDGL�PRWLYDVL�\DQJ�PHQGRURQJ�VHVHRUDQJ�XQWXN�

PHODNXNDQ� SHUMDODQDQ� GLDQWDUDQ\D� 3OHDVXUH�

�EHUVHQDQJ�VHQDQJ���5HOD[DWLRQ��UHVW�DQG�UHFUHDWLRQ�

�EHULVWLUDKDW� XQWXN� PHQJKDSXV� VWUHVV��� +HDOWK�

�NHVHKDWDQ���3DUWLFLSDWLRQ�LQ�VSRUWV��RODKUDJD�\DQJ�

EHUVLIDW�UHNUHDVL���&XULRXVLW\�DQG�FXOWXUH��UDVD�LQJLQ�

WDKX� GDQ� PRWLYDVL� \DQJ� EHUNDLWDQ� GHQJDQ�

NHEXGD\DDQ��� (WKQLF� DQG� IDPLO\� �NHVDPDDQ� HWQLN�
GDQ� NXQMXQJDQ� NHSDGD� NHOXDUJD��� 6SLULWXDO� DQG�

5HOLJLRXV� �DODVDQ� \DQJ� EHUVLIDW� VSLULWXDO� GDQ�

NHDJDPDDQ��� 6WDWXV� DQG� SUHVWLJH� �PHQXQMXNDQ�
VWDWXV� GDQ� JHQJVL��� 3URIHVVLRQDO� RU� EXVLQHVV�

�PHODNXNDQ� DNWLYLWDV� \DQJ� EHUNDLWDQ� GHQJDQ�

SURIHVL�SHNHUMDDQ´�� 'HQJDQ� PHOLKDW� EDQ\DNQ\D�

PRWLYDVL�ZLVDWDZDQ��GHVWLQDVL� SDULZLVDWD�QDVLRQDO��

NDZDVDQ� SHQJHPEDQJDQ� SDULZLVDWD� QDVLRQDO� GDQ�

NDZDVDQ�VWUDWHJLV�SDULZLVDWD�QDVLRQDO�\DQJ�GLPLOLNL�

,QGRQHVLD��PHPEHULNDQ�EHJLWX�EDQ\DN�SHOXDQJ�GDQ�

WDQWDQJDQ�NHSDGD�PDV\DUDNDW�XQWXN�GDSDW�EHUSHUDQ�

VHUWD� GDODP� PHPEDQWX� SHPEDQJXQDQ�
NHSDULZLVDWDDQ� JXQD� PHQGRURQJ� SHPHUDWDDQ�

NHVHPSDWDQ�EHUXVDKD�GDQ�PHPSHUROHK�PDQIDDW�GDUL�

NHSDULZLVDWDDQ��
�
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=DFKPDQ�)UDPHZRUN�

.HUDQJND� NHUMD� GDSDW� GLDUWLNDQ� VHEDJDL�

VHMXPODK�SHPLNLUDQ��NRQVHS�� LGH�DWDX�DVXPVL�\DQJ�

GLJXQDNDQ� XQWXN� PHQJRUJDQLVDVLNDQ� SURVHV�

SHPLNLUDQ� WHQWDQJ� VHVXDWX� DWDX� VLWXDVL�� .HUDQJND�

NHUMD�LQL�MXJD�GDSDW�GLDQJJDS�VHEDJDL�GDVDU�EHUSLNLU�

XQWXN� PHQJHORPSRNNDQ� GDQ� PHQJRUJDQLVDVLNDQ�
UHSUHVHQWDVL� VHEXDK� SHUXVDKDDQ� \DQJ�SHQWLQJ� EDJL�

PDQDMHPHQ�SHUXVDKDDQ�GDQ�SHQJHPEDQJDQ� VLVWHP�

VHODQMXWQ\D��=DFKPDQ���������
=DFKPDQ� )UDPHZRUN�� GLNHOXDUNDQ� ROHK�

=DFKPDQ� ,QVWLWXW� IRU� )UDPHZRUN� $GYDQFHPHQW�

�=,)$��� -RKQ� =DFKPDQ� PHPSXEOLNDVLNDQ�
SHQGHNDWDQ� \DQJ� EHUEHGD� XQWXN� V\VWHP�

GHYHORSPHQW�� =DFKPDQ� )UDPHZRUN�

PHQJJDPEDUNDQ�DUVLWHNWXU�RUJDQLVDVL�VHFDUD�XPXP�

GDQ� PHQJXUDLNDQQ\D� VHEDJDL� HQWHUSULVH� V\VWHP�

\DQJ�NRPSOHNV��6SHZDN�	�7LHPDQQ���������GDODP�

GXQLD� ELVQLV�� RUJDQLVDVL� DNDQ� GLWXQWXW� XQWXN�

PHODNXNDQ� PDQDMHPHQ� WHUKDGDS� SHUXEDKDQ� \DQJ�
EHUWXMXDQ� GHQJDQ� NHXQJJXODQ� EHUVDLQJ� DQWDUD�

RUJDQLVDVL�GHQJDQ�SDUD�SHVDLQJQ\D��

.HUDQJND� NHUMD� =DFKPDQ� EXNDQ� VXDWX�

PHWRGRORJL� XQWXN� PHQJHPEDQJNDQ� HQWHUSULVH�

DUFKLWHFWXUH�� DNDQ� WHWDSL� NHUDQJND� NHUMD� =DFKPDQ�

PHUXSDNDQ�NHUDQJND�NHUMD�XQWXN�PHQJNDWHJRULNDQ�
DUWLIDN� HQWHUSULVH� DUFKLWHFWXUH�� .HUDQJND� NHUMD�

=DFKPDQ� GDSDW� GLPDQIDDWNDQ� XQWXN� PHQHQWXNDQ�

DSDNDK� VXDWX� PHWRGRORJL� PHOLSXWL� VHPXD� DVSHN�
GDODP� HQWHUSULVH� DUFKLWHFWXUH� DWDX� DVSHN� DSD� VDMD�

\DQJ� GLFDNXS� ROHK� PHWRGRORJL�� NHUDQJND� NHUMD�

=DFKPDQ�XQWXN�HQWHUSULVH�DUFKLWHFWXUH� WHUGLUL�GDUL�
�� �HQDP�� NRORP� GDQ� �� �HQDP�� EDULV� �=DFKPDQ��

�������

�

�
*DPEDU���=DFKPDQ�)UDPHZRUN�

�=DFKPDQ��������

�

%DULV�EDULV� SDGD� .HUDQJND� NHUMD� PHZDNLOL�
WLQJNDW� DEVWUDNVL� \DQJ� GLJXQDNDQ� XQWXN�

PHODNXNDQ� DQDOLVLV� VLVWHP� �6XU\DQD�� �������

6HWLDS� EDULV� SDGD� NHUDQJND� NHUMD� =DFKPDQ�
PHZDNLOL� SHUVSHNWLI� \DQJ� EHUEHGD� GDQ� XQLN�

\DLWX��

��� 3HUVSHNWLI�3HUHQFDQD� �%DOOSDUN�9LHZ���\DLWX�
PHQHWDSNDQ� NRQWHNV�� ODWDU� EHODNDQJ� GDQ�

WXMXDQ�HQWHUSULVH��

��� 3HUVSHNWLI� 3HPLOLN� �2ZQHU¶V� 9LHZ��� \DLWX�
PHQHWDSNDQ� PRGHO�PRGHO� NRQVHSWXDO� GDUL�

HQWHUSULVH��

��� 3HUVSHNWLI� 3HUDQFDQJ� �'HVLJQHU¶V� 9LHZ���
\DLWX� PHQHWDSNDQ� PRGHO�PRGHO� VLVWHP�

LQIRUPDVL� VHNDOLJXV� PHQMHPEDWDQL� KDO�KDO�

\DQJ� GLLQJLQNDQ� SHPLOLN� GDQ� KDO�KDO� \DQJ�
GDSDW�GLUHDOLVDVLNDQ�VHFDUD�WHNQLV�GDQ�ILVLN��

��� 3HUVSHNWLI� 3HPEDQJXQ� �%XLOGHU¶V� 9LHZ���
\DLWX�PHQHWDSNDQ�UDQFDQJDQ�WHNQLV�GDQ�ILVLN�

\DQJ� GLJXQDNDQ� GDODP� PHQJDZDVL�

LPSOHPHQWDVL�WHNQLV�GDQ�ILVLN��

��� 3HUVSHNWLI� 6XENRQWUDNWRU� �6XEFRQWUDFWRU���
\DLWX� PHQHWDSNDQ� SHUDQ� GDQ� UXMXNDQ� EDJL�

SLKDN� \DQJ� EHUWDQJJXQJ� MDZDE� XQWXN�

PHODNXNDQ� SHPEDQJXQDQ� VHFDUD� WHNQLV� GDQ�

ILVLN� VHUWD� PHQJDGDNDQ� NRPSRQHQ�

NRPSRQHQ�\DQJ�GLSHUOXNDQ��

��� 3HUVSHNWLI� )XQJVL� 6LVWHP�� \DLWX�

PHUHSUHVHQWDVLNDQ� SHUVSHNWLI� SHQJJXQD� GDQ�

ZXMXG�Q\DWD�KDVLO�LPSOHPHQWDVL��
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6HGDQJNDQ�DNWLYLWDV�XWDPD�SHQJHORODDQ�GDWD�

VNDOD� HQWHUSULVH� \DQJ� WHUGDSDW� SDGD� NRORP�NRORP�
NHUDQJND�NHUMD��=DFKPDQ���������DGDODK���

�:KDW��GDWD���PHQJJDPEDUNDQ�NHVDWXDQ�\DQJ�
GLDQJJDS� SHQWLQJ� GDODP� ELVQLV�� NHVDWXDQ�
WHUVHEXW� DGDODK� KDO�KDO� \DQJ� LQIRUPDVLQ\D�

SHUOX�GLSHOLKDUD��

�+RZ��)XQFWLRQV���PHQGHILQLVLNDQ�IXQJVL�DWDX�
DNWLYLWDV�� ,QSXW� GDQ� RXWSXW� MXJD�

GLSHUWLPEDQJNDQ�GL�NRORP�LQL��

�:KHUH� �1HWZRUN��� PHQXQMXNNDQ� ORNDVL�
JHRJUDILV� GDQ� KXEXQJDQ� DQWDUD� DNWLYLWDV�

GDODP� RUJDQLVDVL�� PHOLSXWL� ORNDVL� JHRJUDILV�

ELVQLV�\DQJ�XWDPD��
�:KR� �3HRSOH��� PHZDNLOL� PDQXVLD� GDODP�
RUJDQLVDVL� GDQ� PHWULN� XQWXN� PHQJXNXU�

NHPDPSXDQ�GDQ�NLQHUMDQ\D��.RORP�LQL� MXJD�
EHUKXEXQJDQ� GHQJDQ� DQWDU� PXND� SHQJJXQD�

GDQ� KXEXQJDQ� DQWDU�PDQXVLD� GDQ� SHNHUMDDQ�

\DQJ�PHQMDGL�WDQJJXQJ�MDZDEQ\D��

�:KHQ��7LPH���PHZDNLOL�ZDNWX�DWDX�NHJLDWDQ�
\DQJ� PHQXQMXNNDQ� NULWHULD� NLQHUMD�� .RORP�

LQL� EHUJXQD� XQWXN� PHQGHVDLQ� MDGZDO� GDQ�
PHPSURVHV�DUVLWHNWXU��

�:K\� �0RWLYDWLRQ��� PHQMHODVNDQ� PRWLYDVL�
GDUL� RUJDQLVDVL� GDQ� SHNHUMDDQQ\D�� 'LVLQL�
WHUOLKDW� WXMXDQ�� VDVDUDQ�� UHQFDQD� ELVQLV��

DUVLWHNWXU� SHQJHWDKXDQ�� DODVDQ� SLNLUDQ�� GDQ�

SHQJDPELODQ�SXWXVDQ�GDODP�RUJDQLVDVL��

�

(QWHUSULVH�$UFKLWHFWXUH�3ODQQLQJ�

(QWHUSULVH�$UFLWHFWXUH�3ODQQLQJ�DGDODK�VXDWX�

PHWRGH�SHQGHNDWDQ�SHUHQFDQDDQ�NXDOLWDV�GDWD�\DQJ�

EHURULHQWDVL�SDGD�NHEXWXKDQ�ELVQLV�VHUWD�EDJDLPDQD�

FDUD�LPSOHPHQWDVL�GDUL�DUVLWHNWX�WHUVHEXW�GLODNXNDQ�
VHGHPLNLDQ� UXSD� GDODP� XVDKD� XQWXN� PHQGXNXQJ�

SHUSXWDUDQ�URGD�ELVQLV�GDQ�SHQFDSDLDQ�PLVL�VLVWHP�

GDQ� RUJDQLVDVL� �6SHZDN� 6�� +��� ������� 'LPDQD�
NRPSRQHQ� GDUL�PHWRGRORJL� ($3�PHQXUXW� 6SHZDN�

PHQJJXQDNDQ�GDVDU���EDULV�DWDV�GDUL�NHUDQJND�NHUMD�

-RKQ� =DFKPDQ� WHQWDQJ� VFRSH� �SODQQHU�� DQG�
EXVLQHVV�PRGHO��RZQHU���

�

�
*DPEDU���7DKDSDQ�(QWHUSULVH�$UFKLWHFWXUH�3ODQQLQJ�

�6SHZDN�6��+���������
�

6HWLDS� ODSLVDQ� PHQFHUPLQNDQ� WDKDSDQ�

WDKDSDQ�SHQJHPEDQJDQ��NHJLDWDQ�\DQJ�GLODNXNDQ���
6HWLDS�NRPSRQHQ�DWDX�IDVH�(QWHUSULVH�$UFKLWHFWXUH�

3ODQQLQJ� �($3�� PHQMHODVNDQ� EDJDLPDQD�

PHQGHILQLVLNDQ� DUVLWHNWXU� GDQ� SHUHQFDQDDQ��
.RPSRQHQ�NRPSRQHQ� WHUVHEXW� WHUEHQWXN� VHEDJDL�

/D\HU�� GLPDQD� VHWLDS� /D\HU� PHUHSUHVHQWDVLNDQ�

IRNXV�WXJDV�\DQJ�EHUEHGD��\DLWX��

� /D\HU���±�*HWWLQJ�6WDUWHG��
,QLVLDVL� 3HUHQFDQDDQ� �3ODQQLQJ� ,QLWLDWLRQ���

PHPXODL� (QWHUSULVH� $UFKLWHFWXUH� 3ODQQLQJ�
�($3�� SDGD� MDOXU� \DQJ� EHQDU�� WHUPDVXN�

PHQHQWXNDQ� PHWRGRORJL� \DQJ� GLJXQDNDQ��

VLDSD� \DQJ� KDUXV� GLOLEDWNDQ� GDQ� WRROVHW�DSD�
\DQJ�GLJXQDNDQ��

� /D\HU���±�:KHUH�:H�$UH�7RGD\��

D� �3HPRGHODQ� %LVQLV� �%XVLQHVV� 0RGHOLQJ���
PHQ\XVXQ� NQRZOHGJH� EDVH� PHQJHQDL�
ELVQLV� GDQ� LQIRUPDVL� \DQJ� GLJXQDNDQ�

XQWXN�PHODNVDQDNDQ�ELVQLV��

E� �6LVWHP� GDQ� 7HNQRORJL� 6DDW� ,QL� �&XUUHQW�
6\VWHPV�DQG�7HFKQRORJ\���PHQGHILQLVLNDQ�

VLVWHP�DSOLNDVL�DSD�\DQJ�WHUGDSDW�VDDW�LQL�

GDQ�SODWIRUP�WHNQRORJL�\DQJ�PHQGXNXQJ��

� /D\HU���±�)XWXUH�9LVLRQ��
D� �$UVLWHNWXU� 'DWD� �'DWD� DUFKLWHFWXUH���
PHQGHILQLVLNDQ� GDWD� \DQJ� GLSHUOXNDQ�
XQWXN�PHQGXNXQJ�ELVQLV��

E� �$UVLWHNWXU� $SOLNDVL� �$SSOLFDWLRQ�

$UFKLWHFWXUH��� PHQGHILQLVLNDQ� DSOLNDVL�
\DQJ�GLSHUOXNDQ�XQWXN�PHQJHOROD�GDWD�GDQ�

PHQGXNXQJ�IXQJVL�IXQJVL�ELVQLV��
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F� �$UVLWHNWXU� 7HNQRORJL� �7HFKQRORJ\�

$UFKLWHFWXUH��� PHQGHILQLVLNDQ� SODWIRUP�

WHNQRORJL� \DQJ� GLSHUOXNDQ� XQWXN�
PHQ\HGLDNDQ� OLQJNXQJDQ� EDJL� DSOLNDVL�

\DQJ� PHQJHOROD� GDWD� GDQ� PHQGXNXQJ�

IXQJVL�ELVQLV��
� /D\HU���±�+RZ�:H�*HW�7KHUH��
5HQFDQD� ,PSOHPHQWDVL�0LJUDVL�

�,PSOHPHQWDWLRQ�0LJUDWLRQ� 3ODQV���

PHQGHIQLVLNDQ� XUXWDQ� ODQJNDK� XQWXN�

PHQJLPSOHPHQWDVLNDQ� DSOLNDVL�� MDGZDO�

LPSOHPHQWDVL�� DQDOLVLV� PDQIDDW� DWDX� ELD\D��

GDQ� PHQJDMXNDQ� MDOXU� \DQJ� MHODV� XQWXN�

PHODNXNDQ�PLJUDVL� GDUL�ZKHUH�ZH� DUHWRGD\�

NH�ZKHUH�ZH�ZDQW�WR�EH��

�

��� 3(0%$+$6$1�
,QLVLDVL�3HUHQFDQDDQ��3ODQQLQJ�,QLWLDWLRQ��

3RVLVL� ELVQLV� 37�� .LUDQL� 0HUFXU\� $EDGL�

�0HUFXU\�7RXU�	�7UDYHO���EHUGDVDUNDQ�SHQJJXQDDQ��

IUDPHZRUN� 3URGXFW� 3RUWRIROLR� �%RVWRQ�� 0DWUL[��
PDND��37��.LUDQL�0HUFXU\�$EDGL�VDDW�LQL�GLVLPSXODQ�

EHUDGD� SDGD� SRVLVL� :LOGFDW� �� 3UREOHP� &KLOG��

.HVLPSXODQ� SHQHPSDWDQ� SRVLVL� WHUVHEXW�

EHUGDVDUNDQ� SDGD� NDUDNWHULVWLN� GDUL� NXDGUDQ� LQL�

\DLWX� PDUNHW� JURZWK� \DQJ� WLQJJL� GHQJDQ� PDUNHW�

VKDUH�\DQJ� UHQGDK�DWDX� VHGLNLW�� WHWDSL�PHPSXQ\DL�

SHOXDQJ� \DQJ� FXNXS� EHVDU� XQWXN� EHUJHUDN� NHDUDK�

NXDGUDQ�6WDU�MLND�VLWXDVL�GDSDW�WHUXV�GLWLQJNDWNDQ��

�

�

�
�

+,*+�

�D��0DUNHW�*URZWK�

�

67$5�

:,/'&$7�

25�

352%/(0�&+,/'�
�E�&DVK�8VH�

/2:�

�

&$6+�&2:�

�

'2*�

� +,*+� /2:�

*DPEDU���3RVLVL�5HODWLI�37��.LUDQL�0HUFXU\�$EDGL�

�

3HPRGHODQ�3URVHV�%LVQLV��%XVLQHVV�0RGHOLQJ��

,GHQWLILNDVL� WHUKDGDS� DUHD� IXQJVLRQDO� XWDPD�

GDUL� 37�� .LUDQL� 0HUFXU\� $EDGL� GLJXQDNDQ� YDOXH�

FKDLQ�� $UHD� IXQJVLRQDO� GDUL� 37�� .LUDQL� 0HUFXU\�

$EDGL� \DQJ� WHULGHQWLILNDVL� NHPXGLDQ�

GLSUHVHQWDVLNDQ� GHQJDQ�PHQJJXQDNDQ� YDOXH� FKDLQ�

VHSHUWL�SDGD�JDPEDU����

�

�
*DPEDU���9DOXH�&KDLQ�37��.LUDQL�0HUFXU\�$EDGL�

�

7DKDS� PHQGHILQLVLNDQ� WHQWDQJ� ELVQLV� \DQJ�

GLODNXNDQ�ROHK�37��.LUDQL�0HUFXU\�$EDGL�%DQGXQJ�

NKXVXVQ\D� \DQJ� EHUNDLWDQ� GHQJDQ� ELGDQJ�

NHSDULZLVDWDDQ� GHQJDQ� PHQJJXQDNDQ� YDOXH� FKDLQ�

DQDO\VLV� GDQ�XVHFDVH�GLDJUDP� XQWXN�SURVHV�ELVQLV�

7RXU�0DQDJHU�
3HOD\DQDQ�ERRNLQJ�ZLVDWD��SHOD\DQDQ�RUGHU�ZLVDWD��GDQ�NRPSODLQ�SHODQJJDQ�

+XPDQ�5HODWLRQV�
3HQJDGDDQ�VXPEHUGD\D�PDQXVLD�GDQ�SHODWLKDQ�

,7�5HVRXUFH�
3HQJJXQDDQ�MDULQJDQ�GDQ�DSOLNDVL�

3HQJDGDDQ�
3HQ\HGLDDQ�LQIUDVWUXNWXU�SHQ\HGLDDQ�WUDQVSRUWDVL��SHPEHOLDQ�SHUDODWDQ�GDQ�SHUOHQJNDSDQ�

NDQWRU�

/RJLVWL
N�'DODP�

�
9 3HPEXDWDQ�

3DNHW�
:LVDWD�

3HPDV
DUDQ�

�
9 3DNHW�

:LVDWD�
9 1DYLJDVL�

2SHUDVL�
�

9 3HOD\DQDQ�
3HODQJJDQ�

9 3HPED\DUDQ�
:LVDWD�

/RJLVWLN�
/XDU�

�
9 3HODNVDQDDQ�

:LVDWD�

3HOD\D
QDQ�

�
9 3HQDQJDQDQ�

.RPSODLQ�
3HODQJJDQ�
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XWDPDQ\D� \DQJ� NHPXGLDQ� GLJDPEDUNDQ� GHQJDQ�

PHQJJXQDNDQ�%XVLQHVV�8VHFDVH��

�
*DPEDU���8VHFDVH�'LDJUDP�6LVWHP�,QIRUPDVL�0DQDMHPHQ�37��.LUDQL�0HUFXU\�$EDGL�

�
6LVWHP�GDQ�7HNQRORJL�6DDW�,QL� �([LVWLQJ�6\VWHP�

DQG�7HFKQRORJ\��

3DGD� VDDW� PHODNXNDQ� REVHUYDVL� ODSDQJDQ��
VXPEHU� GD\D� WHNQRORJL� \DQJ� GLPLOLNL� ROHK� 37��

.LUDQL�0HUFXU\�$EDGL�GL�.DQWRU�&DEDQJ�%DQGXQJ�

VHSHUWL� \DQJ� WHUGDSDW� SDGD� 7DEHO� ��� /DSWRS�

GLJXQDNDQ� ROHK� 'LUHNWXU� GDQ� .HSDOD� &DEDQJ�� 3&�

GLJXQDNDQ�ROHK�,7�'HYHORSPHQW�GDQ�$FFRXQWLQJ�	�
)LQDQFH� GDQ� �� 3&� WHUDNKLU� GLJXQDNDQ� ROHK� 7RXU�

'LYLVLRQ��EDJLDQ�+RWHO��VHUWD�EDJLDQ�7LNHWLQJ��

�

7DEHO���6XPEHU�'D\D�7HNQRORJL�6DDW�,QL�

-HQLV�7HNQRORJL� 8QLW�

/DSWRS� ��

3HUVRQDO�&RPSXWHU� ��

3ULQWHU�� ��

�

�XF�6LVWHP�,QIRUPDVL�0HUFXU\�7RXU�	�7UDY HO

6\VWHP �%RXQGDU\

0DQDJH�1DY LJDVL

8VHU

/RJLQ

.RQILUPDVL

7RXU�0DQDJHU

$FFRXQWLQJ�	�)LQDQFH

0DQDJH�5HJLVWUDVL�8VHU

,7�'HY HORSPHQW

0HODNXNDQ�5HJLVWUDVL�

8VHU

/RJLQ

0DQDJH�'DWD�'HVWLQDVL

0DQDJH�'DWD�

$NRPRGDVL

0DQDJH�'DWD�)	%

0DQDJH�'DWD�

7UDQVSRUWDVL

7RXU�'LY LV LRQ

0HQJJXQDNDQ�1DY LJDVL

0HQJJXQDNDQ�3DNHW�

:LVDWD

0DQDJH�'DWD�3DNHW�

:LVDWD

+RWHO

7LNHWLQJ

0HQJJXQDNDQ�'DWD�

$NRPRGDVL

0HQJJXQDNDQ�'DWD�)	%

0HQJJXQDNDQ�'DWD�

7UDQVSRUWDVL

0HQJJXQDNDQ�%RRNLQJ�

:LVDWD

0HPEXDW�2UGHU�:LVDWD

0HPEXDW�'DIWDU�

.RPSODLQ

0HPEXDW�)DNWXU�

3HQHULPDDQ

0HPEXDW�%RRNLQJ�:LVDWD

0HODNXNDQ�2UGHU�

:LVDWD

0HQJDMXNDQ�.RPSODLQ

0HODNXNDQ�3HPED\DUDQ

/RJLQ

0HQJJXQDNDQ�'DWD�

'HVWLQDVL

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª

©LQFOXGHª
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$UVLWHNWXU�'DWD��'DWD�$UFKLWHFWXUH��

3DGD�DUVLWHNWXU�GDWD�GLNHORPSRNDQ�PHQMDGL���

SURVHV�XWDPD��GLDQWDUDQ\D�6LVWHP�3HPEXDWDQ�3DNHW�

:LVDWD�� 6LVWHP� 3HOD\DQDQ� 3HODQJJDQ� GDQ�
3HPED\DUDQ�:LVDWD��6LVWHP�3HUVLDSDQ�3HODNVDQDDQ�

:LVDWD�� 6LVWHP� 3HOD\DQDQ� .RPSODLQ� GDQ�

3HPED\DUDQ��

6HSHUWL�\DQJ�GLLOXVWUDVLNDQ�GDODP�JDPEDU����

SDGD� NHORPSRN� VLVWHP� SHPEXDWDQ� SDNHW� ZLVDWD�

WHUGDSDW����WDEHO�\DQJ�GLEXWXKNDQ�GDODP�PHPEXDW�
VHEXDK�GDWD�SDNHW�ZLVDWD��GLDQWDUDQ\D��

��� 7DEHO�3DNHW�:LVDWD�
��� 7DEHO�3DNHW�:LVDWD�'HWDLO�
��� 7DEHO�'HVWLQDVL�
��� 7DEHO�'HVWLQDVL�'HWDLO�
��� 7DEHO�$NRPRGDVL�
��� 7DEHO�$NRPRGDVL��'HWDLO�
��� 7DEHO�)%�
��� 7DEHO�)%�'HWDLO�
��� 7DEHO�7UDQVSRUWDVL�
����7DEHO�7UDQVSRUWDVL�'HWDLO

�

�
*DPEDU���&ODVV�'LDJUDP�3HPEXDWDQ�3DNHW�:LVDWD�37��.LUDQL�0HUFXU\�$EDGL�

�

3DGD� NHORPSRN� VLVWHP� SHQMXDODQ� SDNHW�

ZLVDWD� VHSHUWL� \DQJ� GLJDPEDUNDQ� SDGD� JDPEDU� ���
WHUGDSDW���WDEHO�\DQJ�GLEXWXKNDQ��GLDQWDUDQ\D��

��� 7DEHO�3HJDZDL�

��� 7DEHO�3HODQJJDQ�
��� 7DEHO�2UGHU�:LVDWD�
��� 7DEHO�)DNWXU�:LVDWD�

�

�FODVV�3HPEXDWDQ�3DNHW�:LVDWD

'HVWLQDVL

�� .RGHB'HVWLQDVL ���FKDU

�� 1DPDB'HVWLQDVL ���FKDU

�� $ODPDWB'HVWLQDVL ���FKDU

�� .RWDB'HVWLQDVL ���FKDU

�� 3URYLQVLB'HVWL QDVL ���FKDU

�� .RQWDNB'HVWLQDVL ���FKDU

�� 7HOHSRQB'HVWLQDVL ���FKDU

�� /DWB'HVWLQDVL ���GRXEOH

�� /RQJB'HVWLQDVL ���GRXE OH

�� 3KRWRB'HVWLQDVL ���YDUFKDU

�� 7DPEDK�����YR LG

�� 8EDK�����YR LG

�� +DSXV�����YR LG

$NRPRGDVL

�� .RGHB$NRPRGDVL���FKDU

�� 1DPDB$NRPRGDVL���FKDU

�� $ODPDWB$NRPRGDVL���FKDU

�� .RWDB$NRPRGDVL���FKDU

�� 3URYLQVL B$NRPRGDVL���FKDU

�� .RQWDNB$NRPRGDVL ���FKDU

�� 7HOHSRQB$NRPRGDVL ���FKDU

�� /DWB$NRPRGDVL���GRXEOH

�� /RQJB$NRPRGDVL���GRXEOH

�� 3KRWRB$NRPRGDVL���YDUFKDU

�� 7DPEDK�����YR LG

�� 8EDK�����YR LG

�� +DSXV�����YR LG

)	%

�� .RGHB)%���FKDU

�� 1DPDB)%���FKDU

�� $ ODPDWB)%���FKDU

�� .RWDB)%���FKDU

�� 3URYLQVLB)%���FKDU

�� .RQWDNB)%���FKDU

�� 7 HOHSRQB)%���FKDU

�� /DWB)%���GRXEOH

�� /RQJB)%���GRXEOH

�� 3KRWRB)%���YDUFKDU

�� 7 DPEDK�����YRLG

�� 8EDK�����YRL G

�� +DSXV�����YRLG

7UDQVSRUWDVL

�� .RGHB7 UDQVSRUWDVL ���FKDU

�� 1DPDB7 UDQVSRUWDVL ���FKDU

�� $ODPDWB7 UDQVSRUWDVL ���FKDU

�� .R WDB7 UDQVSRUWDVL ���FKDU

�� 3URYLQVLB7 UDQVSRUWDVL ���FKDU

�� .RQWDNB7 UDQVSRUWDVL ���FKDU

�� 7H OHSRQB7 UDQVSRUWDVL ���FKDU

�� /DWB7 UDQVSRUWDVL ���GRXEOH

�� /RQJB7 UDQVSRUWDVL ���GRXEOH

�� 3KRWRB7 UDQVSRUWDVL ���YDUFKDU

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

7UDQVSRUWDV LB'HWDLO

�� .RGHB7 UDQVSRUWDVL ���FKDU

�� -DOXUB7 UDQVSRUWDVL ���FKDU

�� -HQ LVB7 UDQVSRUWDVL ���FKDU

�� 7 L SHB7 UDQVSRUWDVL ���FKDU

�� +33B7 UDQVSRUWDVL ���LQW

�� +DUJDB7 UDQVSRUWDVL ���LQW

�� .DSDVL WDVB7 UDQVSRUWDVL ���LQ W

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

'HVWLQDV LB'HWDLO

�� .RGHB'HVWLQDVL ���FKDU

�� 8VLDB'HVWLQDVL ���L QW

�� +33B'HVWLQDVL ���LQ W

�� +DUJDB'HVWLQDVL ���LQ W

�� 7DPEDK�����YR LG

�� 8EDK�����YR LG

�� +DSXV�����YR LG

$NRPRGDVLB'HWD LO

�� .RGHB$NRPRGDVL���FKDU

�� 7 LSHB$NRPRGDVL���FKDU

�� .DSDVL WDVB$NRPRGDVL ���LQ W

�� 'HVFB$NRPRGDVL���FKDU

�� +33B$NRPRGDVL���LQW

�� +DUJDB$NRPRGDVL���LQW

�� +33B([WUD%HG���LQ W

�� +DUJDB([WUD%HG���LQ W

�� 7DPEDK�����YR LG

�� 8EDK�����YR LG

�� +DSXV�����YR LG

)	%B'HWD LO

�� .RGHB)%���FKDU

�� 1DPDB5XDQJ���FKDU

�� .DSDVL WDVB5XDQJ���L QW

�� 0HQXB)%���FKDU

�� +33B)%���LQW

�� +DUJDB)%���LQ W

�� 7 DPEDK�����YRLG

�� 8EDK�����YRL G

�� +DSXV�����YRLG

3DNHWB:LVDWD

�� .RGHB3DNHW���FKDU

�� 1DPDB3DNHW���FKDU

�� .RWDB$VD OB3DNHW���FKDU

�� .RWDB7X MXDQB3DNHW���FKDU

�� +DUJDB3DNHW���LQ W

�� 2UDQJB3DNHW���LQW

�� /DWB$ZD O���FKDU

�� /RQJB$ZDO���FKDU

�� /DWB$NKL U���FKDU

�� /RQJB$NKLU���FKDU

�� 'HVFB3DNHW���FKDU

�� 3KRWRB3DNHW���YDUFKDU

�� 7DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3DNHWB:LVDWDB'HWDLO

�� .RGHB3DNHW���FKDU

�� .RGHB'HVWLQDVL ���FKDU

�� .RGHB$NRPRGDVL���FKDU

�� .RGHB)%���FKDU

�� .RGHB7 UDQVSRUWDVL ���FKDU

�� 7DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG
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�
*DPEDU���&ODVV�'LDJUDP�3HQMXDODQ�3DNHW�:LVDWD�37��.LUDQD�0HFXU\�$EDGL�

�

3DGD�NHORPSRN�VLVWHP�SHUVLDSDQ�SHODNVDQDDQ�

ZLVDWD� VHSHUWL� \DQJ� GLJDPEDUNDQ� SDGD� JDPEDU� ���

WHUGDSDW���WDEHO�\DQJ�GLEXWXKNDQ��GLDQWDUDQ\D��

��� 7DEHO�3HUVLDSDQ�:LVDWD�

��� 7DEHO�3HUVLDSDQ�'HVWLQDVL�
��� 7DEHO�3HUVLDSDQ�$NRPRGDVL�
��� 7DEHO�3HUVLDSDQ�)%�
��� 7DEHO�3HUVLDSDQ�7UDQVSRUWDVL�

�

�

�
*DPEDU���&ODVV�'LDJUDP�3HUVLDSDQ�3DNHW�:LVDWD�37��.LUDQL�0HUFXU\�$EDGL�

�

�FODVV�3HQMXDODQ�3DNHW�:LVDWD

3HODQJJDQ

�� .RGHB3HODQJJDQ���FKDU

�� 1DPDB3HODQJJDQ���FKDU

�� $ODPDWB3HODQJJDQ���FKDU

�� .RWDB3HODQJJDQ���FKDU

�� 3URYLQVLB3HODQJJDQ���FKDU

�� 7HOHSRQB3HODQJJDQ���LQW

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

2UGHUB:LVDWD

�� 1RB2UGHU���FKDU

�� 7 DQJJDOB2UGHU���GDWH�WLP H

�� .RGHB3HODQJJDQ���FKDU

�� .RQIL UPDVLB'DWH���GDWH�WLP H

�� .RQIL UPDVLB6WDWXV���ERROHDQ

�� 6WDWXVB2UGHU���FKDU

�� .RGHB3DNHW���FKDU

�� 6HDWB2UGHU���LQ W

�� 7 DQJJDOB%HUDQJNDW���GDWH �WLPH

�� 7DQJJDOB.HPED O L ���GDWH�WLPH

�� 7RWDOB7 DJLKDQ���LQW

�� 6LVDB7 DJLKDQ���LQW

�� .RGHB3HJDZDL ���FKDU

�� 7 DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

)DNWXUB:LVDWD

�� 1RB)DNWXU���FKDU

�� )DNWXUB5HII���FKDU

�� 7 DQJJDOB)DNWXU���GDWH�WLP H

�� 1RB2UGHU���FKDU

�� 7 DJLKDQ���LQW

�� 'LVNRQB7DJLKDQ���LQW

�� 7 RWDOB%D\DU���LQ W

�� .RGHB3HJDZDL ���FKDU

�� 7 DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HPEXDWDQ�3DNHW�:LVDWD��

3DNHWB:LVDWD

�� .RGHB3DNHW���FKDU

�� 1DPDB3DNHW���FKDU

�� .RWDB$VDOB3DNHW���FKDU

�� .RWDB7XMXDQB3DNHW���FKDU

�� +DUJDB3DNHW���LQW

�� 2UDQJB3DNHW���LQW

�� /DWB$ZDO ���FKDU

�� /RQJB$ZDO ���FKDU

�� /DWB$NKL U���FKDU

�� /RQJB$NKLU���FKDU

�� 'HVFB3DNHW���FKDU

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HJDZ DL

�� .RGHB3HJDZDL ���FKDU

�� 1DPDB3HJDZD L���FKDU

�� -DEDWDQB3HJDZDL���FKDU

�� $ODPDWB3HJDZDL ���FKDU

�� .RWDB3HJDZDL ���LQW

�� 3URYLQVLB3HJDZDL���LQ W

�� 7 HOHSRQB3HJDZDL ���LQW

�� 7 DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

�FODVV�3HUVLDSDQ�:LVDWD

3DNHWB:LVDWD

3HJDZDL

3HODQJJDQ

3HQMXDODQ�3DNHW�:LVDWD��

2UGHUB:LVDWD

�� 1RB2UGHU���FKDU

�� 7 DQJJDOB2UGHU���GDWH�WLP H

�� .RGHB3HODQJJDQ���FKDU

�� .RQIL UPDVLB2UGHU���GDWH�WLP H

�� 6WDWXVB2UGHU���FKDU

�� .RGHB3DNHW���FKDU

�� 6HDWB2UGHU���LQ W

�� 7 DQJJDOB%HUDQJNDW���GDWH �WLPH

�� 7DQJJDOB.HPEDOL ���GDWH�WLPH

�� 7RWDOB7DJLKDQ���LQ W

�� 6LVDB7DJLKDQ���LQ W

�� .RGHB3HJDZDL ���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HUVLDSDQB:LVDWD

�� 1RB3HUVLDSDQ���FKDU

�� 1RB2UGHU���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HUVLDSDQB7UDQVSRUWDVL

�� 1RB3HUVLDSDQ���FKDU

�� .RGHB7 UDQVSRUWDVL ���FKDU

�� -HQLVB7 UDQVSRUWDVL ���FKDU

�� 7 LSHB7 UDQVSRUWDVL ���FKDU

�� 8QL WB7 UDQVSRUWDVL ���LQ W

�� 6HDWB7 UDQVSRUWDVL ���LQ W

�� 6WDWXVB7 UDQVSRUWDVL ���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HUVLDSDQB)%

�� 1RB3HUVLDSDQ���FKDU

�� .RGHB)%���FKDU

�� 0HQXB)%���FKDU

�� 8QL WB)%���LQ W

�� 6WDUXVB)%���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HUVLDSDQB$NRPRGDVL

�� 1RB3HUVLDSDQ���FKDU

�� .RGHB$NRPRGDVL ���FKDU

�� 7 LSHB$NRPRGDVL ���FKDU

�� 8QL WB$NRPRGDVL ���LQ W

�� 8QL WB([WUD%HG���LQ W

�� 6WDUXVB$NRPRGDVL ���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HUVLDSDQB'HVWLQDVL

�� 1RB3HUVLDSDQ���FKDU

�� .RGHB'HVWLQDVL ���FKDU

�� 'HZDVDB'HVWLQDVL ���LQ W

�� $QDNB'HVWLQDVL ���LQ W

�� 6WDUXVB'HVWLQDVL ���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG
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3DGD� NHORPSRN� VLVWHP� SHQMXDODQ� SDNHW�

ZLVDWD� VHSHUWL� \DQJ� GLJDPEDUNDQ� SDGD� JDPEDU� ���

WHUGDSDW���WDEHO�\DQJ�GLEXWXKNDQ��GLDQWDUDQ\D��

��� 7DEHO�.RPSODLQ�3HODQJJDQ�
��� 7DEHO�3HQJHOXDUDQ�
��� 7DEHO�/DSRUDQ�.HXDQJDQ�

�

�
*DPEDU���&ODVV�'LDJUDP�3HOD\DQDQ�.RPSODLQ�GDQ�3HPED\DUDQ�37��.LUDQL�0HUFXU\�$EDGL�

�

$UVLWHNWXU�$SOLNDVL��$SSOLFDWLRQ�$UFKLWHFWXUH��

'L� GDODP� DUVLWHNWXU� DSOLNDVL� WHUGDSDW� ��

�HPSDW�� NHORPSRN� VLVWHP� DSOLNDVL� VHSHUWL� \DQJ�

GLMDEDUNDQ�GDODP��WDEHO����

�
�

�

7DEHO���.HORPSRN�6LVWHP�$SOLNDVL�

1R�� .HORPSRN�6LVWHP�$SOLNDVL� $SOLNDVL�

��� 6LVWHP�3HPEXDWDQ�3DNHW�:LVDWD� 3HQJXPSXODQ�'DWD�'HVWLQDVL�

3HQJXPSXODQ�'DWD�$NRPRGDVL�

3HQJXPSXODQ�'DWD�)	%�

3HQJXPSXODQ�'DWD�7UDQVSRUWDVL�
3HPEXDWDQ�3DNHW�:LVDWD�

��� 6LVWHP�3HOD\DQDQ�3HODQJJDQ� 3HQJHORODDQ�8VHU�

3HQJDMXDQ�2UGHU�:LVDWD�
3HPEHULDQ�'HWDLO�3DNHW�:LVDWD�GDQ�

%DWDV�.RQILUPDVL�

3HUVHWXMXDQ�GDQ�.RQILUPDVL�'HWDLO�

3DNHW�:LVDWD�

3HQJDMXDQ�.RPSODLQ�3HODQJJDQ�

��� 6LVWHP�3HPED\DUDQ� 3HPED\DUDQ�3DNHW�:LVDWD�
3HPEXDWDQ�/DSRUDQ�3HQJHOXDUDQ�

3HPEXDWDQ�/DSRUDQ�.HXDQJDQ�

��� 3HUVLDSDQ�3HUVLDSDQ�
3HODNVDQDDQ�:LVDWD�

3HUVLDSDQ�:LVDWD�
3HUVLDSDQ�'HVWLQDVL�

�FODVV�3HOD\DQDQ�.RPSOD LQ�	�3HPED\DUDQ

.RPSODLQB3HODQJJDQ

�� .RGHB.RPSODLQ���FKDU

�� .RPS ODLQB'DWH���GDWH�WLPH

�� .RGHB3HODQJJDQ���FKDU

�� .RGHB2UGHU���FKDU

�� .RGHB3DNHW���FKDU

�� ,VLB.RPSODLQ ���FKDU

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HPEXDWDQ�3DNHW�:LVDWD��

3DNHWB:LVDWD

�� .RGHB3DNHW���FKDU

�� 1DPDB3DNHW���FKD U

�� .RWDB$VDOB3DNHW���FKD U

�� .RWDB7 XMXDQB3DNHW���FKDU

�� +DUJDB3DNHW��� LQW

�� 2UDQJB3DNHW���LQ W

�� /DWB$ZDO ���FKDU

�� /RQJB$ZDO ���FKDU

�� /DWB$NK LU���FKDU

�� /RQJB$NKLU���FKDU

�� 'HVFB3DNHW���FKDU

�� 3KRWRB3DNHW���YDUFKDU

�� 7 DPEDK�����YRL G

�� 8EDK�����YRLG

�� +DSXV�����YR LG

3HQM XDODQ�3DNHW�:LVDWD��

3HODQJJDQ

�� .RGHB3HODQJJDQ���FKDU

�� 1DPDB3HODQJJDQ���FKDU

�� $ODPDWB3HODQJJDQ���FKDU

�� .RWDB3HODQJJDQ���FKDU

�� 3URYLQVLB3H ODQJJDQ���FKDU

�� 7HOHSRQB3H ODQJJDQ���LQW

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HQMXDODQ�3DNHW�:LVDWD��

2UGHUB:LVDWD

�� 1RB2UGHU���FKDU

�� 7 DQJJDOB2UGHU���GDWH�WLP H

�� .RGHB3HODQJJDQ���FKDU

�� .RQIL UPDVLB'DWH���GDWH�WLPH

�� .RQIL UPDVLB6WDWXV���ERROHDQ

�� 6WDWXVB2UGHU���FKDU

�� .RGHB3DNHW���FKDU

�� 6HDWB2UGHU���L Q W

�� 7 DQJJDOB%HUDQJNDW���GDWH�WLPH

�� 7 DQJJDOB.HPEDO L ���GDWH�WLP H

�� 7 RWDOB7 DJLKDQ���L Q W

�� 6 LVDB7 DJLKDQ ���LQW

�� .RGHB3HJDZD L ���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

)DNWXU�3HQJHOXDUDQ

�� 1RB5HYHQXH���FKDU

�� 5HYHQXHB5HII���FKDU

�� 5HYHQXHB'DWH���GDWH �WLPH

�� 5HYHQXHB3HULRG���GD WH�WLPH

�� 1RB3D\PHQW���FKDU

�� 5HYHQXHB9DOXH���LQW

�� 5HYHQXHB'LVFRXQW��� LQ W

�� 7 RWDOB5HYHQXH���LQW

�� .RGHB3HJDZDL ���FKDU

�� 7 DPEDK�����YR LG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

/DSRUDQ�.HXDQJDQ

�� 1RB/DSNHX���FKDU

�� /DSNHXB'DWH���GDWH�WLPH

�� /DSNHXB3HULRG���GDWH�WLPH

�� 6DOGRB3UHYLRXV���L QW

�� 1RB)DNWXU���FKDU

�� *UDQGB,QFRPH���LQ W

�� 1RB5HYHQXH���FKDU

�� *UDQGB5HYHQXH��� LQW

�� 6DOGRB&XUUHQW���LQ W

�� .RGHB3HJDZD L ���FKDU

�� 7 DPEDK�����YRL G

�� 8EDK�����YRLG

�� +DSXV�����YR LG

3HQMXD ODQ�3DNHW�:LVDWD��

)DNWXUB:LVDWD

�� 1RB)DNWXU���FKDU

�� )DNWXUB5HII���FKDU

�� )DNWXUB'DWH���GD WH�WLPH

�� )DNWXUB3HULRG���GDWH�WLPH

�� 1RB2UGHU���FKDU

�� )DNWXUB,QFRPH���LQW

�� )DNWXUB'LVFRXQW���LQW

�� 7 RWDOB,QFRPH���LQW

�� .RGHB3HJDZDL ���FKDU

�� 7 DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG

3HQMXD ODQ�3DNHW�:LVDWD��

3HJDZ DL

�� .RGHB3HJDZDL���FKDU

�� 1DPDB3HJDZDL ���FKDU

�� -DEDWDQB3HJDZD L ���FKDU

�� $ODPDWB3HJDZDL���FKDU

�� .RWDB3HJDZDL ���LQ W

�� 3URYLQVLB3HJDZDL ���L QW

�� 7HOHSRQB3HJDZDL ��� LQ W

�� 7DPEDK�����YRLG

�� 8EDK�����YRLG

�� +DSXV�����YRLG
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3HUVLDSDQ�7UDQVSRUWDVL�

3HUVLDSDQ�$NRPRGDVL�

3HUVLDSDQ�)	%�

�

$UVLWHNWXU�7HNQRORJL��7HFKQRORJ\�$UFKLWHFWXUH��

6HSHUWL�GLJDPEDUNDQ�SDGD�JDPEDU�����FDORQ�

ZLVDWDZDQ�� ZLVDWDZDQ�� GDQ� SHWXJDV� \DQJ� EHUDGD�

GLODSDQJDQ�GDSDW�PHPDQIDDWNDQ�ILWXU�DWDX�IDVLOLWDV�

\DQJ� WHUGDSDW� SDGD� ZHEVLWH� 0HUFXU\� 7RXU� 	��

7UDYHO��0XODL� GDUL� ILWXU� QDYLJDVL� VHEDJDL� SDQGXDQ�
GDODP�PHODNXNDQ�ZLVDWD�DWDX�EDKNDQ�PHOLKDW�OLKDW�

WHPSDW� DSD� \DQJ� WHUVHGLD� GLVHNLWDUQ\D� VHUWD� FDORQ�

ZLVDWDZDQ� MXJD� ELVD� PHQGDSDWNDQ� SHOD\DQDQ�

PHODOXL� SHUDQJNDW� \DQJ� PHUHND� PLOLNL� VHSHUWL�

SHUVRQDO�FRPSXWHU��3&���ODSWRS��GDQ�WHOHSRQ�VHOXOHU�

\DQJ�GDSDW�PHODNXNDQ�DNVHV�LQWHUQHW��

�

�
*DPEDU����'HSOR\PHQW�'LDJUDP�3HQJJXQD�37��.LUDQL�0HUFXU\�$EDGL�

�

-DULQJDQ�DWDX�DNVHV�LQWHUQHW�ODQJVXQJ�GLDNVHV�

ROHK� NRPSXWHU� EDJLDQ� ,7� 'HYHORSPHQW�� NDUHQD�

NRPSXWHU�EDJLDQ�,7�GHYHORSPHQW�EHUIXQJVL�VHEDJDL�
NRPSXWHU� VHUYHU� XQWXN� MDULQJDQ� /$1� GLGDODP�

NDQWRU�SXVDW�DWDX�NDQWRU�FDEDQJ� LWX�VHQGLUL�VHSHUWL�

\DQJ�GLLOXVWUDVLNDQ�SDGD�JDPEDU�����
$NVHV� LQWHUQHW� \DQJ� GLWHULPD� EDJLDQ� ,7�

GHYHORSPHQW� NHPXGLDQ� GLWHUXVNDQ� NH� NRPSXWHU�

NHSDOD� FDEDQJ�� DFFRXQWLQJ� 	� ILQDQFH�� KRWHO��

WLNHWLQJ��WRXU�PDQDJHU��GRPHVWLF�GLYLVLRQ��LQERXQG�

GLYLVLRQ�� RXWERXQG� GLYLVLRQ� GHQJDQ�PHQJJXQDNDQ�
+8%�DWDX�\DQJ�ELDVD�GLNHQDO�GHQJDQ�VZLWFK��-XJD�

WLGDN�OXSD�GLVHGLDDQ�VHEXDK�SULQWHU�XQWXN�PHQFHWDN�

ODSRUDQ�ODSRUDQ�GDQ�ODLQQ\D��

�

�
*DPEDU����'HSOR\PHQW�'LDJUDP�.DQWRU�&DEDQJ�%DQGXQJ�37��.LUDQL�0HUFXU\�$EDGL�

�

,PSOHPHQWDVL��,PSOHPHQWDWLRQ��

�GHSOR\PHQW�7RXULVP���8VHU

©GHYLFHª

3HUVRQDO�

&RPSXWHU

©GHYLFHª

/DSWRS

©GHYLFHª

0RELOH

-DULQJDQ�,QWHUQHW

�GHSOR\PHQW�.DQWRU�&DEDQJ�%DQGXQJ

©GHYLFHª

,7�'HY HORSPHQW

©GHYLFHª

.HSDOD�&DEDQJ�

%DQGXQJ

©GHYLFHª

$FFRXQWLQJ�	�

)LQDQFH

©GHYLFHª

7LNHWLQJ

©GHYLFHª

+RWHO

©GHYLFHª

2XWERXQG�'LY LV LRQ

©GHYLFHª

'RPHVWLF�'LY LV LRQ

©GHYLFHª

,QERXQG�'LY LVLRQ

©GHYLFHª

7RXU�0DQDJHU

+8%��

©GHYLFHª

3ULQWHU

-DULQJDQ�,QWHUQHW
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'DODP� PHODNXNDQ� LPSOHPHQWDVL�� DNDQ�

GLJDPEDUNDQ� WDKDSDQ� LPSOHPHQWDVL� GHQJDQ�

PHQJJXQDNDQ� URDGPDS� LPSOHPHQWDWLRQ� VHSHUWL�

SDGD� JDPEDU� ���� %HULNXW� WDKDSDQ� \DQJ� DNDQ�
GLODNXNDQ�GDODP�LPSOHPHQWDVL��

��� 3HQJDGDDQ�GDQ�3HPDVDQJDQ�,QIUDVWUXNWXU�

��� 6LVWHP�3HPEXDWDQ�3DNHW�:LVDWD�
��� 6LVWHP�3HOD\DQDQ�3HODQJJDQ�
��� 6LVWHP�3HPED\DUDQ�:LVDWD�
��� 6LVWHP�3HUVLDSDQ�:LVDWD�
��� 3HODWLKDQ�6XPEHU�'D\D�0DQXVLD�

�

�
*DPEDU����5RDGPDS�,PSOHPHQWDWLRQ�37��.LUDQL�0HUFXU\�$EDGL

�VG�5RDGPDS�,PSOHPHQWDWLRQ

5
R
D
G
P
D
S

3HQJDGDDQ�,QIUDVWUXN WXU 6LV WHP�3HPEXDWDQ�3DNHW�:LVDWD 6LVWHP�3HOD\DQDQ�3HODQJJDQ 6LV WHP�3HPED\DUDQ 6LVWHP�3HUV LDSDQ�:LVD WD 3HODWLKDQ�6'0

+DUL � � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

5
R
D
G
P
D
S

3HQJDGDDQ�,QIUDVWUXN WXU 6LV WHP�3HPEXDWDQ�3DNHW�:LVDWD 6LVWHP�3HOD\DQDQ�3HODQJJDQ 6LV WHP�3HPED\DUDQ 6LVWHP�3HUV LDSDQ�:LVD WD 3HODWLKDQ�6'0
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��� .(6,038/$1�
%HUGDVDUNDQ� XUDLDQ� \DQJ� WHODK�

GLVDPSDLNDQ�SDGD�EDKDVDQ�VHEHOXPQ\D���EHULNXW�
DGDODK�KDVLO�NHVLPSXODQ�\DQJ�GLGDSDW��

� 3HODNX�XVDKD�SHUMDODQDQ�ZLVDWD�DNDQ�GDSDW�
PHPDQIDDWNDQ� � SHQJHPEDQJDQ� HQWHUSULVH�
DUFKLWHFWXUH� GDODP� XVDKDQ\D� DJDU� GDSDW�

PHPEHULNDQ� NHSXDVDQ� NHSDGD� SDUD�

SHODQJJDQQ\D� GDQ� VHFDUD� WLGDN� ODQJVXQJ�

MXJD� EHUSHUDQ� VHUWD� PHPDMXNDQ�

SHPEDQJXQDQ� QDVLRQDO� ELGDQJ�

NHSDULZLVDWDDQ��

� 3HQJHPEDQJDQ� HQWHUSULVH� DUFKLWHFWXUH�
XVDKD� NHSDULZLVDWDDQ� EHUEDVLV� ZHE�

DSSOLFDWLRQ�DNDQ�PHPEHULNDQ�NHXQWXQJDQ�
EHVDU� EDJL� SHUXVDKDDQ� NDUHQD� GDSDW�

GLODNXNDQ� EHUWDKDS� VHVXDL� NHEXWXKDQ� GDQ�

NHPDPSXDQ� QDPXQ� VXGDK� DGD�
SHUHQFDQDDQ� XQWXN� SHQJHPEDQJDQ�

VHODQMXWQ\D��

�0HPEHULNDQ� PDVXNDQ� NHSDGD� SHODNX�
ELVQLV� WRXU� GDQ� WUDYHO� DNDQ� PDQIDDW�

SHQJHPEDQJDQ� HQWHUSULVH� GDODP� XVDKD�

NHSDULZLVDWDDQ� XQWXN� EHUSHUDQ� VHUWD�

PHPDMXNDQ� SHPEDQJXQDQ� QDVLRQDO�

NKXVXVQ\D�XVDKD�NHSDULZLVDWDDQ��

�0HUHQFDQDNDQ� SHQJHPEDQJDQ� HQWHUSULVH�
XVDKD� NHSDULZLVDWDDQ� EHUEDVLV� ZHE�

DSSOLFDWLRQ�VHVXDL�GHQJDQ�WDKDSDQ�WDKDSDQ�

\DQJ�KDUXV�GLODNXNDQ��DJDU�SHQJHPEDQJDQ�
EHUMDODQ� GHQJDQ� NRQVHS� \DQJ� MHODV� GDQ�

WHUDUDK��

�0HUHQFDQDNDQ� SHQ\HGLDDQ� LQIRUPDVL�
PHQJHQDL�GHVWLQDVL�ZLVDWD��UXWH�SHUMDODQDQ�

\DQJ�GDSDW�GLWHPSXK�� IDVLOLWDV� DNRPRGDVL�

\DQJ� WHUVHGLD� VHUWD�GLKDUDSNDQ�ZLVDWDZDQ�

GDSDW� PHPDQIDDWNDQ� DSOLNDVL� SHPDQGX�

ZLVDWD� PHVNLSXQ� WLGDN� PHQJDPELO� SDNHW�

ZLVDWD�GHQJDQ�PHPDQIDDWNDQ�ILWXU�*RRJOH�

0DSV� $3,� MXJD� *OREDO� 3RVLWLRQ� 6\VWHP�

ELOD�PHPXQJNLQNDQ��

�
%HUGDVDUNDQ� XUDLDQ� \DQJ� WHODK�

GLVDPSDLNDQ�SDGD�EDKDVDQ�VHEHOXPQ\D���EHULNXW�

DGDODK� VDUDQ� � \DQJ� GDSDW� GLVDPSDLNDQ� GDODP�
SHQJHPEDQJDQ�HQWHUSULVH� DUFKLWHFWXUH�SODQQLQJ�

VLVWHP�LQIRUPDVL�XVDKD�NHSDULZLVDWDDQ��

� 3HUOXQ\D� PHPDVXNDQ� XQVXU� PDQDMHPHQ�
UHVLNR� GDODP� UHQFDQD� LPSOHPHQWDVL� ($3��

5HQFDQD�LPSOHPHQWDVL�WDN�ODLQ�PHUXSDNDQ�

VXDWX�UHQFDQD�SUR\HN�EHUVNDOD�EHVDU�XQWXN��

LPSOHPHQWDVLNDQ� FHWDN� ELUX� \DQJ� WHODK�

GLKDVLONDQ�� 8QWXN� LWX� SHUOX� GLPDVXNDQ�

XQVXU� XQWXN� PHPLQLPDONDQ� UHVLNR�UHVLNR�

\DQJ� PXQJNLQ� WHUMDGL� GHPL� NHEHUKDVLODQ��

LPSOHPHQWDVL�($3��

�8QWXN� DSOLNDVL� EHUEDVLV� ZHEVLWH�� VHEXDK�
NHDPDQDQ� GDWD� SHUXVDKDDQ� SHUOX�

GLSHUKLWXQJNDQ�PHQJLQJDW�GDWD�GDUL�VHEXDK�

SHUXVDKDDQ� PHUXSDNDQ� VHVXDWX� KDO� \DQJ�
SHQWLQJ�XQWXN�GLMDJD�NHUDKDVLDDQQ\D��

�'DODP� SHPRGHODQ� ELVQLV� \DQJ� WHUOHWDN�
SDGD� ODSLVDQ� �� ($3� KDUXV� VHULQJ�

GLNRPXQLNDVLNDQ�NHSDGD�SHPLOLN��RZQHU����

+DO� LQL� GLODNXNDQ� XQWXN� PHQGDSDWNDQ�

SHUXEDKDQ� \DQJ� SHUOX� GLODNXNDQ� GDODP�

PRGHO�ELVQLV��3HUXEDKDQ�PRGHO�ELVQLV�\DQJ�

EHUNDLWDQ� GHQJDQ� SHOXDQJ� SHQLQJNDWDQ�

DWDX�SHUEDLNDQ�GDQ�ODLQQ\D��
�'DODP� SURVHV� SHPED\DUDQ� ZLVDWD� \DQJ�
GLODNXNDQ� FDORQ� SHODQJJDQ� DWDX�

ZLVDWDZDQ��GLUDVDNDQ�SHUOX�DGDQ\D�IDVLOLWDV�
XQWXN� SHPED\DUDQ� VHFDUD� RQOLQH� \DQJ�

PHPEXWXKNDQ� DGDQ\D� NHUMDVDPD� GHQJDQ�

OHPEDJD� NHXDQJDQ� DWDX� EDQN� WHUWHQWX�
VHKLQJJD� SURVHV� SHPED\DUDQ� WLGDN� KDQ\D�

GDSDW� GLODNXNDQ� GHQJDQ� FDUD� WUDQVIHU�

PHODOXL�DWP��

�

��� '$)7$5�3867$.$�
$ODPV\DK�� =�� ��������0DQDMHPHQ�6LVWHP� ,QIRUPDVL��

-DNDUWD��37�*UDPHGLD�3XVWDND�8WDPD��

$QWDULNVD�� %�� �������� 3HOXDQJ� GDQ� 7DQWDQJDQ�

3HQJHPEDQJDQ� .HSDULZLVDWDDQ� GL� ,QGRQHVLD��

5HWULHYHG���2NWREHU�������� IURP�'HSDUWHPHQ�

%XGD\D� GDQ� 3DULZLVDWD��

KWWS���ZZZ�EXGSDU�JR�LG�XVHUILOHV�ILOH�$UWB���

��.RQVHS���(NRQRPL���.UHDWLI�SGI�

*XQDZDQ��0���	�2UWLV��2����������5HQFDQD�6WUDWHJLV�

3DULZLVDWD�%HUNHODQMXWDQ�GDQ�*UHHQ�-REV�XQWXN�

,QGRQHVLD��-DNDUWD��.HPHQWHULDQ�3DULZLVDWD�GDQ�

(NRQRPL� .UHDWLI� 5HSXEOLN� ,QGRQHVLD�

GDQ,QWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ��

+DQLI� $O� )DWWD�� �������� $QDOLVLV� 	� 3HUDQFDQJDQ�

6LVWHP� ,QIRUPDVL�� <RJ\DNDUWD�� &�9� $QGL�

2IIVHW��

+HUPDZDQ�� -�� �������� 80/� GDQ� 9%�1(7��

<RJ\DNDUWD��$1',�2))6(7��

,UDZDQ�� %�� �������� -DULQJDQ� .RPSXWHU�� <RJ\DNDUWD��

*UDKD�,OPX��

-RJL\DQWR�� �������� 6LVWHP� 7HNQRORJL� ,QIRUPDVL��

-RJMDNDUWD��$QGL�3XEOLVKHU��

-RJL\DQWR�� +�� �������� 6LVWHP� 7HNQRORJL� ,QIRUPDVL�

(GLVL�,,,��<RJ\DNDUWD��$QGL��

0HOZLQ�� �������� 3HQJDQWDU� -DULQJDQ� .RPSXWHU��

<RJ\DNDUWD��$QGL�3XEOLVKHU��

3HUDQJLQDQJLQ����������$SOLNDVL�:HE�GHQJDQ�3+3�GDQ�

0\64/���<RJ\DNDUWD��$QGL�3XEOLVKHU��

3(50(1�� �������� 3HUDWXUDQ� 0HQWHUL� .HEXGD\DDQ�

'DQ�3DULZLVDWD�1R��.0���� ��80����� �0.3��

�����7HQWDQJ�3HGRPDQ�8PXP�3HQJHPEDQJDQ�

3DULZLVDWD� 'L� 3XODX�3XODX� .HFLO�� ,Q� 0�� .��
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3DULZLVDWD�� 0(1%8'3$5� �SS�� �������

,QGRQHVLD��'(3',.%8'��

5RVD� 	� 6KDODKXGGLQ�� �������� 5(.$<$6$�

3(5$1*.$7� /81$.�� %$1'81*��

,1)250$7,.$��

6DQGHUV�� &KDQGLPD�� 	� :LOOLDPV�� �������� 2EMHFW�

2ULHQWHG�3URJUDPLQJ�7HFKQLTXH��8QLWHG�6WDWHV�

RI�$PHULFD��2¶5HLOO\�0HGLD��

6LVZDQWR�� 1�� D�� �������� 6DWHOLW� 7,.�� 7HNQRORJL�

,QIRUPDVL� GDQ� .RPXQLNDVL�� -DNDUWD�� 3XVDW�

3HUEXNXDQ��.HPHQWULDQ�3HQGLGLNDQ�1DVLRQDO��

6SHZDN�� 6�� +�� �������� (QWHUSULVH� $UFKLWHFWXUH�

3ODQQLQJ� �'HYHORSLQJ� D� %OXHSULQW� IRU� 'DWD�

$SSOLLFDWLRQ� DQG�7HFKQRORJ\��� -KRQ�:LOH\�	�

6RQV��,QF��

6SHZDN�� 6��� 	� 7LHPDQQ�� 0�� �������� 8SGDWLQJ� 7KH�

(QWHUSULVH� $UFKLWHFWXUH� 3ODQQLQJ�� -RXUQDO� RI�

(QWHUSULVH�$UFKLWHFWXUH�0RGHO���������

6XU\DQD��7����������3HUDQFDQJDQ�$UVLWHNWXU�7HNQRORJL�

,QIRUPDVL� 'HQJDQ� 3HQGHNDWDQ� (QWHUSULVH�

$UFKLWHFWXUH� 3ODQQLQJ�� 0DMDODK� ,OPLDK�

81,.20�����������

6XWDUPDQ����������0HPEDQJXQ�$SOLNDVL�:HE�GHQJDQ�

3+3�GDQ�0\64/��<RJ\DNDUWD��*UDKD�,OPX��

7DEUDQL�� 0�� �������� ,03/(0(17$6,� 6,67(0�

,1)250$6,� 5(6(59$6,� 3(1*,1$3$1�

3$'$� $5*2:,6$7$� *8181*� 0$6�

&,6$58$� %2*25�� 5HVHUYDVL�� $JURZLVDWD��

�������

7XUEDQ�� �������� ,QWURGXFWLRQ� WR� ,QIRUPDWLRQ�

7HFKQRORJ\���QG�(GLWLRQ��86$��-RKQ�:LOH\�	�

6RQV��,QF��

:HOOLQJ��/���	�7KRPVRQ��/����������3+3�DQG�0\64/�

:HE�'HYHORSPHQW��8QLWHG�6WDWHV��6DPV��

<XOLDQD��$���$UDGHD��	�+LPDZDQ��+�� �0HL� �� �������
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