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$EVWUDN ±� 6HWLDS WDKXQ PDKDVLVZD 8QLYHUVLWDV� � � � � �

6DP5DWXODQJL PHQJLNXWL PDWD NXOLDK ³.XOLDK .HUMD� � � � � �

1\DWD´ �..1�� 6HODPD GLWHUMXQNDQ NH GHVD�NHOXUDKDQ� � � � � �

GL NDEXSDWHQ�NRWD GDODP FDNXSDQ ZLOD\DK SURYLQVL� � � � � �

6XODZHVL 8WDUD� PDKDVLVZD DNDQ PHODNXNDQ� � � � �

SHQGDWDDQ \DQJ EHUKXEXQJDQ GHQJDQ SRWHQVL� � � � �

GHVD�NHOXUDKDQ \DQJ DGD VHVXDL ORNDVL SHQHPSDWDQ� � � � � �

PDVLQJ�PDVLQJ� 7HUNDGDQJ GL EHEHUDSD GHVD�� � � � �

NHOXUDKDQ EHOXP WHUVHGLD IDVLOLWDV DNVHV LQWHUQHW� � � � � �

VHKLQJJD SURVHV SHQJLVLDQ GDWD KDUXV GLODNXNDQ VHFDUD� � � � � � �

PDQXDO GDQ GLFHWDN ODOX GLNXPSXONDQ NHSDGD SDQLWLD� � � � � � �

SDGD VDDW SURJUDP ..1 VHOHVDL� 6HODQMXWQ\D ODSRUDQ� � � � � � �

SRWHQVL GHVD�NHOXUDKDQ WHUVHEXW DNDQ GLNXPSXONDQ GL� � � � � �

/HPEDJD 3HQHOLWLDQ GDQ 3HQJDEGLDQ 0DV\DUDNDW� � � � �

�/330� 8165$7 KDO LQL PHQ\HEDENDQ GDWD \DQJ� � � � � � �

WHODK WHUNXPSXO VDQJDW VXOLW GLDQDOLVD NDUHQD EHOXP� � � � � � �

WHUNRPSXWHULVDVL� 3HQHOLWLDQ LQL EHUWXMXDQ XQWXN� � � � �

PHUDQFDQJ GDWDEDVH SRWHQVL GHVD�NHOXUDKDQ GDQ� � � � �

PHPEDQJXQ VHEXDK DSOLNDVL \DQJ DNDQ GLJXQDNDQ� � � � � �

XQWXN PHODNXNDQ SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ� � � � �

VHKLQJJD GDWD�GDWD \DQJ DGD GDSDW GLVDWXNDQ VHUWD� � � � � � �

PHPEDQWX SHPHULQWDK GDHUDK GDODP PHODNXNDQ� � � � �

SHUHQFDQDDQ SHPEDQJXQDQ GHVD�NHOXUDKDQ \DQJ WHSDW� � � � �

VDVDUDQ�GDQ�EHUNHVLQDPEXQJDQ�� �
'DODP SHQHOLWLDQ LQL DSOLNDVL GLEDQJXQ� � � � �

GHQJDQ PHQJJXQDNDQ �IUDPHZRUN FRGHLJQLWHU VHFDUD� � � � �

SRUWDEOH \DQJ GLWHPSDWNDQ GDODP IODVKGLVN VHKLQJJD� � � � � �

DSOLNDVL GDSDW EHNHUMD EDLN VHFDUD GDULQJ PDXSXQ QRQ� � � � � � � �

GDULQJ� 3LKDN /330 8165$7 DNDQ PHPEDJLNDQ� � � � � �

IODVKGLVN EHULVL DSOLNDVL SHQGDWDDQ SRWHQVL� � � � �

GHVD�NHOXUDKDQ VDDW SHPEHNDODQ ..1 VHVXDL ORNDVL� � � � � �

SHQHPSDWDQ PDKDVLVZD GLPDQD VDWX IODVKGLVN EHUODNX� � � � � �

XQWXN VDWX GHVD�NHOXUDKDQ� 6HODPD EHUDGD GL ORNDVL� � � � � � �

SHQHPSDWDQ PDKDVLVZD DNDQ PHODNXNDQ SHQJLVLDQ� � � � �

GDWD SRWHQVL GHVD�NHOXUDKDQ� 6HWHODK GDWD SRWHQVL� � � � � �

GHVD�NHOXUDKDQ VHOHVDL GLLQSXW PDND IODVKGLVN \DQJ� � � � � �

EHULVL DSOLNDVL SHQGDWDDQ DNDQ GLNXPSXONDQ NHPEDOL� � � � � �

NH SLKDN /330 8165$7� 6HODQMXWQ\D 3LKDN /330� � � � � � �

8165$7 PHODNXNDQ SHQ\DWXDQ VHOXUXK GDWD�GDWD� � � � �

SRWHQVL GHVD� NHOXUDKDQ GDUL VHOXUXK IODVKGLVN PHODOXL� � � � � � �

DSOLNDVL SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ PHQMDGL� � � � �

SDQJNDODQ�GDWD�SRWHQVL�GHVD�NHOXUDKDQ��

�
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6HEXDK GHVD�NHOXUDKDQ PHPLOLNL EHUEDJDL SRWHQVL� � � � �

VXPEHU GD\D DODP EHUEHGD VDWX VDPD ODLQ EDLN GDODP� � � � � � � � �

ELGDQJ SHUWDQLDQ� SHUNHEXQDQ GDQ SHUWDPEDQJDQ�� � � � �

'DWD�GDWD PHQJHQDL SRWHQVL GHVD�NHOXUDKDQ WHUWHQWX� � � � �

VHEHQDUQ\D GDSDW GLNHWDKXL GDUL ODSRUDQ�ODSRUDQ NHUMD� � � � � �

PDKDVLVZD 8QLYHUVLWDV 6DP 5DWXODQJL �8165$7� \DQJ� � � � � �

PHQJLNXWL SURJUDP .XOLDK .HUMD 1\DWD 7HUSDGX� � � � � �

�..17� GL GHVD�NHOXUDKDQ GDODP FDNXSDQ ZLOD\DK� � � � � �

SURYLQVL�6XODZHVL��

�
�

8WDUD� 6HWLDS WDKXQ ODSRUDQ PDKDVLVZD 8165$7 \DQJ� � � � � � �

WHODK VHOHVDL PHQJLNXWL SURJUDP ..17 DNDQ� � � � � �

GLNXPSXONDQ GL /HPEDJD 3HQHOLWLDQ GDQ 3HQJDEGLDQ� � � � � �

0DV\DUDNDW��/330��8165$7���

'DWD�GDWD \DQJ DGD GL ODSRUDQ WHUVHEXW FXNXS VXOLW� � � � � � � �

GLDQDOLVD NDUHQD EHOXP WHUNRPSXWHULVDVL VHKLQJJD XQWXN� � � � � �

PHQGDSDWNDQ LQIRUPDVL PHQJHQDL SRWHQVL \DQJ DGD GL� � � � � � �

GHVD�NHOXUDKDQ WHUWHQWX PHPEXWXKNDQ ZDNWX XQWXN� � � � �

PHODNXNDQ DQDOLVD \DQJ FXNXS ODPD� 3DGDKDO GHQJDQ� � � � � � �

NHPDMXDQ GL ELGDQJ WHNQRORJL LQIRUPDVL VHKDUXVQ\D KDO� � � � � � �

WHUVHEXW GDSDW GLDWDVL VHKLQJJD LQIRUPDVL PHQJHQDL� � � � � �

SRWHQVL��

GHVD�NHOXUDKDQ WHUWHQWX GDSDW GLNHWDKXL GHQJDQ FHSDW� � � � � �

GDQ WHSDW NHWLND GLEXWXKNDQ� +DO LQL WHQWX DNDQ VDQJDW� � � � � � � � �

PHPEDQWX GDODP SHQJDPELODQ NHELMDNDQ ROHK� � � � �

SHPHULQWDK GDHUDK XQWXN PHODNVDQDNDQ SUR\HN�SUR\HN� � � � �

SHPEDQJXQDQ GHVD�NHOXUDKDQ \DQJ GDSDW� � � �

GLSHUWLPEDQJNDQ GDUL SRWHQVL \DQJ DGD GL� � � � � �

GHVD�NHOXUDKDQ�WHUVHEXW��'DODP�NRQWHNV�XQWXN��

PHODNXNDQ SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ LQL SHUOX� � � � � �

GLSHUWLPEDQJNDQ MXJD PHQJHQDL NRQGLVL ODSDQJDQ GL� � � � � �

EHEHUDSD GDHUDK \DQJ WLGDN PHPXQJNLQNDQ SHQJXQDDQ� � � � � �

NRQHNVL LQWHUQHW� +DO LQL PHQ\HEDENDQ LQWHUDNVL GDWD� � � � � � �

WLGDN ELVD GLODNXNDQ VHFDUD NRQYHQVLRQDO �VHFDUD� � � � � �

GDULQJ����

6HODLQ LWX VWUXNWXU GDWD SRWHQVL GHVD \DQJ WHUGDSDW GL� � � � � � � � �
ODSRUDQ WHUVHEXW MXJD VDQJDW NRPSOHNV VHKLQJJD� � � � � �
GLEXWXKNDQ SHUDQFDQJDQ �GDWDEDVH \DQJ NRPSOHNV SXOD�� � � � � �
3HUDQFDQJDQ �GDWDEDVH \DQJ NRPSOHNV LQL WHQWX VDQJDW� � � � � � �
SHQWLQJ XQWXN PHODNXNDQ PDQDMHPHQ GDWD WHUKDGDS� � � � � �
GDWD�GDWD SRWHQVL GHVD�NHOXUDKDQ VHVXDL GHQJDQ ODSRUDQ� � � � � �
WHUVHEXW� 'HQJDQ GHPLNLDQ SHUOX GLEDQJXQ DSOLNDVL� � � � � �
XQWXN PHODNXNDQ SHQGDWDDQ SRWHQVL GHVD GHQJDQ� � � � � �
PHPDQIDDWNDQ WHNQRORJL �ZHE� � VDPELO� � � �
PHPSHUWLPEDQJNDQ EDWDVDQ�EDWDVDQ GL DWDV� 'DUL KDO� � � � � �



WHUVHEXW PDND SHQXOLV PHQJDQJNDW MXGXO ³5DQFDQJ� � � � � �
%DQJXQ $SOLNDVL 3HQGDWDDQ 3RWHQVL 'HVD�.HOXUDKDQ� � � � �
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$� 'HVD�.HOXUDKDQ��
�

0HQXUXW 8QGDQJ�8QGDQJ 1R� � 7DKXQ ����� 'HVD� � � � � � �
DGDODK NHVDWXDQ PDV\DUDNDW KXNXP \DQJ PHPLOLNL� � � � � �
EDWDV�EDWDV ZLOD\DK \DQJ EHUZHQDQJ XQWXN PHQJDWXU� � � � � �
GDQ PHQJXUXV NHSHQWLQJDQ PDV\DUDNDW VHWHPSDW�� � � � �
EHUGDVDUNDQ DVDO XVXO GDQ DGDW LVWLDGDW VHWHPSDW \DQJ� � � � � � � �
GLDNXL GDQ GLKRUPDWL GDODP VLVWHP 3HPHULQWDKDQ� � � � � �
1HJDUD .HVDWXDQ 5HSXEOLN OQGRQHVLD� %HUGDVDUNDQ� � � � �
3HUDWXUDQ 0HQWHUL 'DODP 1HJHUL 1RPRU �� 7DKXQ� � � � � � �
���� WHQWDQJ SHGRPDQ SHQ\XVXQDQ GDQ SHQGD\DJXQDDQ� � � � � �
GDWD SURILO GHVD GDQ NHOXUDKDQ� 'LMHODVNDQ EDKZD� � � � � � �
NHOXUDKDQ DGDODK ZLOD\DK NHUMD OXUDK VHEDJDL SHUDQJNDW� � � � � � �
GDHUDK�NDEXSDWHQ�NRWD�GDODP�ZLOD\DK�NHUMD�NHFDPDWDQ��
�

%� 3RWHQVL�'HVD�.HOXUDKDQ�
3RWHQVL 'HVD�.HOXUDKDQ DGDODK NHVHOXUXKDQ VXPEHU� � � � �

GD\D \DQJ GLPLOLNL DWDX GLJXQDNDQ ROHK GHVD GDQ� � � � � � � �
NHOXUDKDQ EDLN VXPEHU GD\D PDQXVLD� VXPEHU GD\D� � � � � � �
DODP GDQ NHOHPEDJDDQ PDXSXQ SUDVDUDQD GDQ VDUDQD� � � � � � �
XQWXN PHQGXNXQJ SHUFHSDWDQ NHVHMDKWHUDDQ PDV\DUDNDW� � � � �
�3HUDWXUDQ .HPHQWHULDQ 'DODP 1HJHUL 1R� �� 7DKXQ� � � � � � �
��������'DWD�GDWD�SRWHQVL�GHVD�NHOXUDKDQ�WHUGLUL�DWDV����
�
�����6XPEHU�GD\D�DODP�
� 3RWHQVL XPXP \DQJ PHOLSXWL EDWDV GDQ OXDV� � � � � � �
ZLOD\DK��LNOLP��MHQLV�GDQ��NHVXEXUDQ�WDQDK�

� 2UELWDVL��EHQWDQJDQ�ZLOD\DK�GDQ�OHWDN�
� 3HUWDQLDQ�
� 3HUNHEXQDQ�
� .HKXWDQDQ�
� 3HWHUQDNDQ�
� 3HULNDQDQ�
� %DKDQ�JDOLDQ�
� 6XPEHU�GD\D�DLU�
� .XDOLWDV�OLQJNXQJDQ�
� 5XDQJ�SXEOLN�WDPDQ�
� :LVDWD�

�
����6XPEHU�GD\D�PDQXVLD�
� -XPODK�
� 8VLD�
� 3HQGLGLNDQ�
� 0DWD�SHQFDKDULDQ�SRNRN�
� $JDPD�GDQ�DOLUDQ�NHSHUFD\DDQ�
� .HZDUJDQHJDUDDQ�
� (WQLV�VXNX�EDQJVD�
� &DFDW�ILVLN�GDQ�PHQWDO��
� 7HQDJD�NHUMD�
�

����6XPEHU�GD\D�NHOHPEDQJDDQ�
� /HPEDJD�SHPHULQWDKDQ�GHVD�GDQ�NHOXUDKDQ�
� /HPEDJD�NHPDV\DUDNDWDQ�GHVD�GDQ�NHOXUDKDQ�
� /HPEDJD�VRVLDO�NHPDV\DUDNDWDQ�
� 2UJDQLVDVL�SURIHVL�
� 3DUWDL�SROLWLN�

� /HPEDJD�SHUHNRQRPLDQ�
� /HPEDJD�SHQGLGLNDQ�
� /HPEDJD�DGDW�
� /HPEDJD�NHDPDQDQ�GDQ�NHWHUWLEDQ�

�
���6XPEHU�GD\D�SUDVDUDQD�GDQ�VDUDQD�
� 7UDQVSRUWDVL�
� ,QIRUPDVL�GDQ�NRPXQLNDVL�
� 3UDVDUDQD�DLU�EHUVLK�GDQ�VDQLWDVL�
� 3UDVDUDQD�GDQ�NRQGLVL�LULJDVL�
� 3UDVDUDQD�GDQ�VDUDQD�SHPHULQWDKDQ�
� 3UDVDUDQD�GDQ�VDUDQD�OHPEDJD�NHPDV\DUDNDWDQ�
� 3UDVDUDQD�SHULEDGDWDQ�
� 3UDVDUDQD�RODKUDJD��
� 3UDVDUDQD�GDQ�VDUDQD�NHVHKDWDQ�
� 3UDVDUDQD�GDQ�VDUDQD�SHQGLGLNDQ�
� 3UDVDUDQD�GDQ�VDUDQD�HQHUJL�GDQ�SHQHUDQJDQ�
� 3UDVDUDQD�GDQ�VDUDQD�KLEXUDQ�GDQ�ZLVDWD�
� 3UDVDUDQD�GDQ�VDUDQD�NHEHUVLKDQ�

�
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3DGD DZDOQ\D DSOLNDVL ZHE GLEDQJXQ GHQJDQ� � � � � �
EDKDVD SHPURJUDPDQ +70/ �+\SHU 7H[W 0DUNXS� � � � � �
/DQJXDJH� GDQ VHLULQJ EHUNHPEDQJQ\D WHNQRORJL� � � � �
SHPURJUDPDQ ZHE PDND PXQFXO EDQ\DN EDKDVD� � � � � �
SHPURJUDPDQ ZHE \DQJ GDSDW GLSDGXNDQ GHQJDQ� � � � � �
+70/ VHSHUWL MDYDVFULSW� SKS� FVV� GOO� $SOLNDVL ZHE� � � � � � � �
PHUXSDNDQ DSOLNDVL SHUDQJNDW OXQDN NRPSXWHU \DQJ� � � � � �
GLSURJUDP PHQJJXQDNDQ EDKDVD \DQJ GLGXNXQJ� � � � �
SHQMHODMDK �ZHE� VHSHUWL �+70/� -DYD6FULSW� $-$;� -DYD�� � � � � � �
GDQ�ODLQ�ODLQ��/LD�3XVSD�$QJJUDLQL���������
�
'� 0\64/�
�

6LVWHP PDQDMHPHQ EDVLV GDWD GLUDQFDQJ XQWXN� � � � � �
PHQJHOROD GDQ PHPDQLSXODVL GDWD GHQJDQ FHSDW GDQ� � � � � � �
PXGDK� $GD EDQ\DN VLVWHP PDQDMHPHQ EDVLV GDWD� � � � � � �
GLDQWDUDQ\D �2UDFOH� 0\64/� GDQ �06 $FFHVV� �0\64/� � � � � � �
PHUXSDNDQ �GDWDEDVH \DQJ SHUWDPD NDOL GLGXNXQJ ROHK� � � � � � �
EDKDVD SHPURJUDPDQ �VFULSW XQWXN LQWHUQHW ��3+3 GDQ� � � � � � �

3HUO�� 1XJURKR ����� � ��� �0\64/ GDQ �3+3 GLDQJJDS� � � � � � � � �
VHEDJDL SDVDQJDQ �VRIWZDUH SHPEDQJXQ DSOLNDVL �ZHE� � � � � �
\DQJ LGHDO� �0\64/ OHELK VHULQJ GLJXQDNDQ XQWXN� � � � � � �
PHPEDQJXQ DSOLNDVL EHUEDVLV �ZHE� XPXPQ\D� � � � �
SHQJHPEDQJDQ DSOLNDVLQ\D PHQJJXQDNDQ EDKDVD� � � �
SHPURJUDPDQ��VFULSW�3+3��
�
(� 3+3�
�

0HQXUXW 1XJURKR ����������� �3+3 VLQJNDWDQ GDUL� � � � � �
+\SHUWH[W 3UHSURFHVVRU \DQJ GLJXQDNDQ VHEDJDL EDKDVD� � � � � �
VFULSW VHUYHU VLGH GDODP SHQJHPEDQJDQ �ZHE \DQJ� � � � � � �
GLVLVLSNDQ SDGD GRNXPHQ �+70� 3+3 EHUWXMXDQ XQWXN� � � � � � �
PHPXQJNLQNDQ SHQJHPEDQJ DSOLNDVL �ZHE XQWXN� � � � �
PHQXOLV KDODPDQ \DQJ GLKDVLONDQ VHFDUD GLQDPLV� � � � � �
GHQJDQ FHSDW GDQ PXGDK� 'DODP SHUNHPEDQJDQ\D �3+3� � � � � � �
MXJD EDQ\DN GLJXQDNDQ XQWXN PHPEDQJXQ �IUDPHZRUN� � � � � �
\DQJ GDSDW PHPXGDKNDQ SHQJHPEDQJ DSOLNDVL EHUEDVLV� � � � � �
ZHE XQWXN PHPEXDW DSOLNDVLQ\D� %HEHUDSD �IUDPHZRUN� � � � � �

3+3 GLDQWDUDQ\D DGDODK �&RGHLJQLWHU� /DUDYHO � <LL � =HQG�� � � � � � � � �
GDQ��FDNH��



�
)� &RGHLJQLWHU�

)UDPHZRUN &RGHLJQLWHU DGDODK VHNXPSXODQ SHULQWDK� � � � �
DWDX IXQJVL GDVDU \DQJ GDSDW PHPEDQWX PHQ\HOHVDLNDQ� � � � � � �
SURVHV�SURVHV \DQJ OHELK NRPSOHNV �6LWL .KXVQXO� � � � � �
)DMUL\DK� ������ 0RGHO 09& PHUXSDNDQ NRQVHS \DQJ� � � � � � �
GLJXQDNDQ ROHK �IUDPHZRUN FRGHLJQLWHU� 09& ��0RGHO�� � � � � �

9LHZ� &RQWUROOHU� PHPLVDKNDQ DQWDUD ORJLND� � � � �
SURJUDPPLQJ GHQJDQ SHPEXDWDQ WDPSLODQ DQWDUPXND� � � � �
GDUL��ZHE��

�

�
*DPEDU����$UVLWHNWXU��)UDPHZRUN�&RGHLJQLWHU�

�

0RGHO ELDVDQ\D DNDQ EHUKXEXQJDQ GHQJDQ� � � � �
SHULQWDK�SHULQWDK �TXHU\ �64/� 'LGDODP PRGHO DNDQ� � � � � �
EHULVL FODVV GDQ IXQJVL XQWXN PHQJDPELO� PHODNXNDQ� � � � � � �
XSGDWH GDQ PHQJKDSXV GDWD �ZHEVLWH DWDXSXQ DSOLNDVL� � � � � � �
ZHE� �0RGHO ELVD GLELODQJ NKXVXV GLJXQDNDQ XQWXN� � � � � � �
PHODNXNDQ�NRQHNVL�NH�EDVLV�GDWD���

9LHZ DGDODK WDPSLODQ GDUL LQIRUPDVL \DQJ� � � � � �
GLWDPSLONDQ NHSDGD SHQJXQMXQJ ZHEVLWH DWDX DSOLNDVL� � � � � �
ZHE� �9LHZ EHUIXQJVL XQWXN PHQDPSLONDQ GDWD�GDWD KDVLO� � � � � � �
GDUL��PRGHO�GDQ��FRQWUROOHU�NHSDGD��XVHU��

�
&RQWUROOHU DGDODK SHQJKXEXQJ DQWDUD �0RGHO GDQ� � � � � �

9LHZ� 'DODP �&RQWUROOHU LQLODK WHUGDSDW �FODVV GDQ� � � � � � �
IXQJVL�IXQJVL \DQJ PHPSURVHV SHUPLQWDDQ GDUL �9LHZ� � � � � �
NHGDODP�VWUXNWXU�GDWD�GL�GDODP��0RGHO��

�
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�

$� 3HQJXPSXODQ�GDWD��
3HQJXPSXODQ GDWD GDODP SHQHOLWLDQ LQL GLODNXNDQ� � � � � �

ROHK SHQHOLWL EHNHUMD VDPD GHQJDQ /HPEDJD 3HQHOLWLDQ� � � � � � �
GDQ 3HQJDEGLDQ 0DV\DUDNDW �/330� 8165$7 SDGD� � � � � �
EXODQ -DQXDUL VDPSDL 0DUHW ����� 3HQHOLWL PHODNXNDQ� � � � � � �
VWXGL SXVWDND PHODOXL ODSRUDQ�ODSRUDQ SRWHQVL� � � � �
GHVD�NHOXUDKDQ�\DQJ�DGD�GL�/330�8165$7��
�

%� 0HWRGRORJL�3HUDQFDQJDQ�6LVWHP��

�

0HWRGRORJL�SHUDQFDQJDQ�VLVWHP�PHQJXQDNNDQ�
PHWRGRORJL 5$' GLPDQD WHUGDSDW � WDKDSDQ� � � � � �
SHQJHPEDQJDQ�SHUDQJNDW�OXQDN�\DLWX�WDKDSDQ�UHQFDQD�
NHEXWXKDQ ��UHTXLUHPHQW SODQQLQJ�� WDKDSDQ SURVHV� � � � �
GHVDLQ ��GHVLJQ ZRUNVKRS�� GDQ WDKDSDQ LPSOHPHQWDVL� � � � � �
��LPSOHPHQWDWLRQ���
�

�

�� 7DKDSDQ�5HQFDQD�.HEXWXKDQ�
�

3DGD WDKDSDQ LQL GLODNXNDQ SURVHV LGHQWLILNDVL� � � � � �

NHEXWXKDQ XQWXN PHQFDSDL WXMXDQ GDUL DSOLNDVL� � � � � �

\DQJ DNDQ GLEDQJXQ GHQJDQ FDUD PHQJXPSXONDQ� � � � � �

GDWD�GDWD \DQJ GLEXWXKNDQ XQWXN PHPEDQJXQ� � � � �

VLVWHP��

�

�� 7DKDSDQ�3URVHV�'HVLJQ�
�

3DGD WDKDSDQ LQL GLODNXNDQ SHUDQFDQJDQ VHPXD� � � � � �
KDO \DQJ WHUMDGL GL VLVWHP \DQJ DNDQ GLEDQJXQ� � � � � � � �
VHFDUD NRPSOHNV� $QDOLVLV GLODNXNDQ XQWXN� � � � �
PHQLQJNDWNDQ SHPDKDPDQ WHUKDGDS PDVDODK \DQJ� � � � �
DGD���

�

�� 7DKDSDQ�,PSOHPHQWDVL�
�

'DODP WDKDSDQ LQL GLODNXNDQ SHQHUDSDQ PHWRGH� � � � � �
\DQJ GLVHVXDLNDQ GHQJDQ DQDOLVLV NHEXWXKDQ� � � � �
VLVWHP�GDODP��PHPEDQJXQ�DSOLNDVL��

�
,9���+$6,/�'$1�3(0%$+$6$1�

�

$� 7DKDSDQ�5HQFDQD�.HEXWXKDQ�

�

7DKDSDQ LQL GLODNXNDQ SURVHV LGHQWLILNDVL� � � � �
NHEXWXKDQ XQWXN PHQFDSDL WXMXDQ GDUL DSOLNDVL \DQJ� � � � � � �
DNDQ GLEDQJXQ GHQJDQ FDUD PHQJXPSXONDQ GDWD�GDWD� � � � � �
\DQJ�GLEXWXKNDQ�XQWXN�PHPEDQJXQ�VLVWHP��
�

7$%(/���352%/(0�67$7(0(17�0$75,;�
�

3UR\HN����
0HUDQFDQJ�'DQ�
0HPEDQJXQ�$SOLNDVL�
3HQGDWDDQ�3RWHQVL�
'HVD�.HOXUDKDQ�

0DQDMHU�3UR\HN����
-RKDQ�

0DVDODK � 6ROXVL�

���$SOLNDVL�SHQGDWDDQ�
SRWHQVL�\DQJ�WHUGDSDW�GL�
GHVD�NHOXUDKDQ�VDQJDW�
GLEXWXKNDQ�ROHK�
8QLYHUVLWDV�6DP�
5DWXODQJL�0DQDGR�

0HODNXNDQ LGHQWLILNDVL� �
WHUKDGDS PDVDODK�� �
DQDOLVD SHUPDVDODKDQ� �
GDQ SHUDQFDQJDQ VLVWHP� � �
\DQJ�GLEXWXKNDQ�

�� 6XOLWQ\D PHODNXNDQ� � �
DQDOLVD GDWD GDUL� � �
ODSRUDQ�ODSRUDQ SRWHQVL� �
GHVD� NHOXUDKDQ \DQJ� � �
DGD GL /HPEDJD� � �
3HQHOLWLDQ GDQ� �
3HQJDEGLDQ 0DV\DUDNDW� �
�/330� 8QLYHUVLWDV� �
6DP 5DWXODQJL 0DQDGR� � �
NDUHQD GDWD EHOXP� � �
WHUNRPSXWHULVDVL�

0HQ\HGLDNDQ DSOLNDVL� �
\DQJ GDSDW PHODNXNDQ� � �
NRPSXWHULVDVL GDWD�GDWD� �
ODSRUDQ SRWHQVL GHVD��� � �
NHOXUDKDQ VHKLQJJD GDWD� � �
OHELK PXGDK XQWXN� � �
GLDQDOLVD�

�
�

%� 7DKDSDQ�3URVHV�'HVDLQ�

�

3DGD WDKDSDQ LQL GLODNXNDQ SHUDQFDQJDQ VHPXD� � � � � �
KDO \DQJ WHUMDGL GL VLVWHP \DQJ DNDQ GLEDQJXQ VHFDUD� � � � � � � � �
NRPSOHNV�� 8VH FDVH �GLDJUDP DGDODK VHEXDK GLDJUDP� � � � � � �



\DQJ PHQJJDPEDUNDQ IXQJVLRQDOLWDV \DQJ GLKDUDSNDQ� � � � �
GDUL VHEXDK VLVWHP� PHQJJDPEDUNDQ NHEXWXKDQ VLVWHP� � � � � �
GDUL VXGXW SDQGDQJ �XVHU� PHQJJDPEDUNDQ KXEXQJDQ� � � � � �
DQWDUD VLVWHP GDQ SHQJJXQD �0DWKLDVVHQ�������� � � � �

$SOLNDVL SHQGDWDDQ �SRWHQVL GHVD�NHOXUDKDQ LQL� � � � �

PHPLOLNL �GLDJUDP XVH FDVH VHSHUWL SDGD JDPEDU � \DQJ� � � � � � � � �

PHQJJDPEDUNDQ IXQJVLRQDOLWDV GDUL VLVWHP DSOLNDVL� � � � �
SHQGDWDDQ�SRWHQVL�GHVD�NHOXUDKDQ��
�

�
*DPEDU�����8VH�&DVH�'LDJUDP�$SOLNDVL�3HQGDWDDQ�3RWHQVL�

'HVD�.HOXUDKDQ�

�
$FWLYLW\ 'LDJUDP $SOLNDVL 3HQGDWDDQ 3RWHQVL� � � � �

'HVD�.HOXUDKDQ PHPEHULNDQ JDPEDUDQ PHQJHQDL� � � �
XUXWDQ DNWLYLWDV GDODP SURVHV SHQGDWDDQ SRWHQVL� � � � � �
GHVD�NHOXUDKDQ �JDPEDU ��� $NWLYLWDV GLPXODL GDUL SLKDN� � � � � � �
/330 \DQJ PHPEDJLNDQ DSOLNDVL SHQGDWDDQ NHSDGD� � � � � �
PDKDVLVZD SHVHUWD ..17 GDODP IODVKGLVN�� � � � �
6HODQMXWQ\D� PDKDVLVZD PHODNXNDQ SHQJLVLDQ GDWD� � � � �
SRWHQVL GHVD�NHOXUDKDQ VHODPD ..17 ODOX IODVKGLVN� � � � � �
\DQJ WHODK WHULVL GDWD SRWHQVL GHVD�NHOXUDKDQ DNDQ� � � � � � �
GLNXPSXONDQ NHPEDOL NHSDGD SLKDN /330� 'DWD� � � � � �
SRWHQVL GHVD�NHOXUDKDQ DNDQ GLLPSRUW NH GDODP� � � � � �
GDWDEDVH� /DOX VLVWHP DNDQ PHQDPSLONDQ ODSRUDQ GDWD� � � � � � �
SRWHQVL GHVD�NHOXUDKDQ \DQJ GDSDW GLOLKDW ROHK SLKDN� � � � � � �
/330��

�

�
*DPEDU����$FWLYLW\�'LDJUDP�$SOLNDVL�3HQGDWDDQ�3RWHQVL�'HVD�.HOXUDKDQ�

�

6WRU\ERDUG GLJXQDNDQ XQWXN� � �
PHPYLVXDOLVDVLNDQ �LQWHUIDFH DWDX DQWDUPXND KDODPDQ� � � � �
ZHE \DQJ DNDQ GLEDQJXQ VHKLQJJD PHPEHULNDQ� � � � � �
JDPEDUDQ WDPSLODQ GDUL DSOLNDVL \DQJ DNDQ GLKDVLONDQ�� � � � � � �
$SOLNDVL SHQGDWDDQ SRWHQVL GHVD�NHOXDUDKDQ LQL WHUGLUL� � � � � �
GDUL EHEHUDSD �LQWHUIDFH KDODPDQ \DQJ GLEXDW� � � � � �
EHUGDVDUNDQ �RXWOLQH GHVLJQ VWRU\ERDUG� +DODPDQ �ORJLQ� � � � � �
WHUGLUL GDUL �WH[WILHOG XVHUQDPH GDQ �SDVVZRUG VHUWD WRPERO� � � � � � � �
ORJLQ XQWXN PDVXN NH GDODP VLVWHP DSOLNDVL SHQGDWDDQ� � � � � � � �
GDWD�SRWHQVL�GHVD�NHOXUDKDQ�

�

�
*DPEDU����6WRU\ERDUG�+DODPDQ��/RJLQ�

�
6HODQMXWQ\D KDODPDQ �KRPH DGPLQ EHULVL� � � � �

PHQX�PHQX ILWXU VLVWHP DSOLNDVL� WHUGDSDW OLQN�OLQN� � � � � �
PHQX XQWXN PHQXMX KDODPDQ ODLQ GDODP VLVWHP�� � � � � � �
WHUGDSDW ILWXU XQWXN PHODNXNDQ �LPSRUW GDWD� PHODNXNDQ� � � � � � �
PDQDMHPHQ �XVHU DSOLNDVL SRWHQVL GHVD� PHOLKDW ODSRUDQ� � � � � � �
SRWHQVL�GHVD��GDQ�ODLQ�ODLQ��

�

�



*DPEDU����6WRU\ERDUG�+DODPDQ��+RPH�$GPLQ�

�
6HGDQJNDQ KDODPDQ �KRPH XVHU EHULVL� � � � �

PHQX�PHQX ILWXU VLVWHP DSOLNDVL \DQJ WHUEDWDV \DLWX� � � � � � �
KDQ\D XQWXN PHQJLQSXW GDWD SRWHQVL GHVD�NHOXUDKDQ GDQ� � � � � � �
XQWXN PHPXGDKNDQ �XVHU PDND VLVWHP DNDQ� � � � � �
PHQ\HGLDNDQ VHEXDK WRPERO PXODL XQWXN PXODL PHQJLVL� � � � � � �
GDWD�SRWHQVL�GHVD��

�

�
*DPEDU����6WRU\ERDUG�+DODPDQ��+RPH�8VHU�

�
�

%� 7DKDSDQ�,PSOHPHQWDVL�
'DODP WDKDSDQ LQL GLODNXNDQ SHQHUDSDQ PHWRGH� � � � � �

\DQJ GLVHVXDLNDQ GHQJDQ DQDOLVLV NHEXWXKDQ VLVWHP� � � � � �
GDODP� �
�

PHPEDQJXQ DSOLNDVL \DQJ GLEDJL PHQMDGL � \DLWX� � � � � � �
LPSOHPHQWDVL EDVLV GDWD GDQ LPSOHPHQWDVL� � � � �
SHUDQFDQJDQ�VLVWHP���
�

�� ,PSOHPHQWDVL�%DVLV�'DWD�

%HUGDVDUNDQ DQDOLVLV NHEXWXKDQ VLVWHP PDND� � � � �
VDQJDW GLSHUOXNDQ SHUDQFDQJDQ �GDWDEDVH \DQJ EDLN� � � � � �
GDQ EHQDU GDODP KDO DWULEXW�DWULEXW \DQJ DNDQ� � � � � � �
GLJXQDNDQ GDODP VLVWHP� 3HUDQFDQJDQ �GDWDEDVH� � � � �
PHQJJXQDNDQ �GDWDEDVH 0DQDJHPHQW 6\VWHP 0\64/�� � � � �
%HULNXW LQL DGDODK VDODK VDWX WDEHO EHVHUWD NRORP GDQ� � � � � � � � �
WLSH�GDWDQ\D��
�

7$%(/���'(6$�.(/85$+$1�

1DPD�$WULEXW� 7LSH�'DWD�

LGBGHVBNHO� LQW�

LGBNDEBNRW� LQW�

LGBNHFDPDWDQ� LQW�

NRGHBGHVD� YDUFKDU�

SURYLQVL� YDUFKDU�

QDPDBGHVD� YDUFKDU�

NHSDODBGHVD� YDUFKDU�

ORQJLWXGH� LQW�

ODWLWXGH� ,QW�

EXODQ� YDUFKDU�

WDKXQ� GDWH��\HDU���

QDPDBSHQJLVL� YDUFKDU�

SHNHUMDDQ� YDUFKDU�

MDEDWDQ� YDUFKDU�

VXPEHUBGDWDB�� YDUFKDU�

VXPEHUBGDWDB�� YDUFKDU�

VXPEHUBGDWDB�� YDUFKDU�

VXPEHUBGDWDB�� YDUFKDU�

�� ,PSOHPHQWDVL�3HUDQFDQJDQ�6LVWHP�

3HUDQFDQJDQ GDUL KDODPDQ�KDODPDQ �ZHE \DQJ� � � � �
GLEXDW DNDQ GLMHODVNDQ VHVXDL GHQJDQ KDVLO SURVHV� � � � � � �
NRQVWUXNVL \DQJ EHUGDVDUNDQ DQDOLVLV NHEXWXKDQ� � � � �
VLVWHP� +DODPDQ �ORJLQ DSOLNDVL SHQGDWDDQ SRWHQVL� � � � � �
GHVD�NHOXUDKDQ WHUGLUL GDUL �WH[WILHOG XVHUQDPH GDQ� � � � � �
SDVVZRUGILHOG SDVVZRUG GLPDQD �XVHU KDUXV PHQJLVLQ\D� � � � � �
XQWXN�PDVXN�GDODP�VLVWHP��

�
*DPEDU���+DODPDQ��/RJLQ�

6DDW PHODNXNDQ �ORJLQ� VLVWHP DNDQ PHODNXNDQ� � � � � �
YDOLGDVL WHUKDGDS DNXQ �XVHU GLPDQD MLND �VWDWXV XVHU� � � � � � � �
DGDODK �DGPLQ PDND VLVWHP DNDQ PHQDPSLONDQ� � � � � �
KDODPDQ �DGPLQ \DQJ EHULVL ILWXU�ILWXU VLVWHP \DQJ� � � � � � �
KDQ\D GDSDW GLDNVHV ROHK �DGPLQ VHEDOLNQ\D MLND �VWDWXV� � � � � � � �

XVHU DGDODK �XVHU ELDVD PDND VLVWHP DNDQ PHQDPSLONDQ� � � � � � � �
KDODPDQ �XVHU EHUVHUWD ILWXU�ILWXU \DQJ KDQ\D ELVD� � � � � � �
GLDNVHV��
�

�
*DPEDU���+DODPDQ��+RPH�$GPLQ�

�

+DODPDQ DZDO VLVWHP �DGPLQ PHQDPSLONDQ� � � � �
ILWXU�ILWXU VLVWHP \DQJ ELVD GLDNVHV �XVHU \DQJ PHPLOLNL� � � � � � � �
VWDWXV �DGPLQ PXODL GDUL PHOLKDW � PHQJXEDK � GDQ� � � � � � � � �
PHQJKDSXV GDWD� 'DWD�GDWD WHUVHEXW DQWDUD ODLQ GDWD� � � � � � �
NDEXSDWHQ�NRWD� NHFDPDWDQ� SRWHQVL GHVD�NHOXUDKDQ� GDQ� � � � �
XVHU� 6HODLQ LWX �DGPLQ MXJD GDSDW PHOLKDW ODSRUDQ GDWD� � � � � � � � �
SRWHQVL GHVD�NHOXUDKDQ� ODSRUDQ UHNDSLWXODVL GDWD� � � � �
SRWHQVL GHVD�NHOXUDKDQ WLQJNDW NHFDPDWDQ� GDQ ODSRUDQ� � � � � �
UHNDSLWXODVL GDWD SRWHQVL GHVD�NHOXUDKDQ WLQJNDW� � � � �
NDEXSDWHQ�NRWD�GDODP�IRUPDW���SGI���

�



�

*DPEDU���+DODPDQ��+RPH�8VHU�

�
+DODPDQ DZDO VLVWHP XVHU PHQDPSLONDQ� � � � �

ILWXU�ILWXU VLVWHP \DQJ ELVD GLDNVHV �XVHU� �8VHU GDSDW� � � � � � � �
PHQJDNVHV ILWXU VLVWHP PXODL GDUL PHQJLQSXW GDWD� � � � � � �
SRWHQVL GHVD�NHOXUDKDQ GDQ PHQJXSORDG OHPEDU� � � � �
SHQJHVDKDQ�GDWD�SRWHQVL�GHVD�NHOXUDKDQ��

�

�

*DPEDU����+DODPDQ��'DWD�3RWHQVL�6XPEHU�'D\D�$ODP�

�
/DSRUDQ GDWD SRWHQVL GHVD�NHOXUDKDQ GDSDW� � � � �

GLOLKDW �DGPLQ GDQ �XVHU PHODOXL WRPERO OLKDW ODSRUDQ �� � � � � � � � �
ODSRUDQ GLWDPSLONDQ GDODP IRUPDW ��SGI \DQJ GDSDW� � � � � � �
GLMDODNDQ ODQJVXQJ GL �EURZVHU� PHODOXL ODSRUDQ LQL� � � � � � �
DGPLQ GDQ �XVHU GDSDW PHQFHWDN PDXSXQ PHQJXQGXKQ\D� � � � � � �
MLND�GLLQJLQNDQ��

�

�
*DPEDU����+DODPDQ��/LKDW�/DSRUDQ�

�

/DSRUDQ GDWD SRWHQVL GHVD�NHOXUDKDQ WLQJNDW� � � � �
NDEXSDWHQ�NRWD KDQ\D GDSDW GLOLKDW ROHK �DGPLQ� ODSRUDQ� � � � � � �
LQL EHULVL GDWD�GDWD GHVD�NHOXUDKDQ GDODP VDWX� � � � � �
NDEXSDWHQ�NRWD \DQJ VDPD GDODP SURVHV� � � � �
UHNDSLWXODVLQ\D� �DGPLQ GDSDW PHQFHWDN PDXSXQ� � � � �
PHQJXQGXKQ\D��

�
9���3(18783�

�

$� .HVLPSXODQ��
'DWD SRWHQVL GHVD�NHOXUDKDQ VDQJDW SHQWLQJ EDJL� � � � � �

SHQHOLWL XQWXN PHQGXNXQJ SHQHOLWLDQ \DQJ GLODNXNDQ� � � � � �
VHUWD EDJL SHPHULQWDK GDHUDK GDODP PHPSHUWLPEDQJNDQ� � � � � �

SUR\HN�SUR\HN SHPEDQJXQDQ \DQJ WHSDW VDVDUDQ GL� � � � � �
GHVD�NHOXUDKDQ WHUWHQWX� 'DWD SRWHQVL GHVD�NHOXUDKDQ� � � � �
\DQJ WHUGDSDW GL GDODP ODSRUDQ�ODSRUDQ .XOLDK .HUMD� � � � � � �
1\DWD 7HUSDGX PDKDVLVZD 8QLYHUVLWDV 6DP 5DWXODQJL� � � � � �
0DQDGR PDVLK VXOLW XQWXN GLDQDOLVD NDUHQD EHOXP� � � � � � �
WHUNRPSXWHULVDVL���

'DWD�GDWD SRWHQVL GHVD�NHOXUDKDQ PHUXSDNDQ GDWD� � � � �
\DQJ GLQDPLV NDUHQD VHWLDS WDKXQ DNDQ PHQJDODPL� � � � � � �
SHUXEDKDQ WHUXWDPD GDWD SRWHQVL VXPEHU GD\D PDQXVLD�� � � � � � �
+DO LQL WHQWX PHPEXWXKNDQ DSOLNDVL SHQGDWDDQ \DQJ� � � � � � �
HILVLHQ GDQ PXGDK GLJXQDNDQ VDDW� � � � �
PDKDVLVZD�PDKDVLVZL SHVHUWD ..17 WXUXQ NH� � � � �
GHVD�NHOXUDKDQ GDODP FDNXSDQ ZLOD\DK SURYLQVL� � � � �
6XODZHVL 8WDUD� $SOLNDVL SHQGDWDDQ SRWHQVL� � � � �
GHVD�NHOXUDKDQ EHUEDVLV �ZHE \DQJ WHODK GLEXDW LQL DNDQ� � � � � � � �
VDQJDW PHPEDQWX PDKDVLVZD�PDKDVLVZL \DQJ DNDQ� � � � �
PHODNXNDQ SHQGDWDDQ WHUKDGDS SRWHQVL GHVD�NHOXUDKDQ� � � � �
NKXVXVQ\D GDODP SURJUDP .XOLDK .HUMD 1\DWD 7HUSDGX� � � � � � �
�..17����

$SOLNDVL SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ EHUEDVLV� � � � �
ZHE LQL PHPXQJNLQNDQ GDWD�GDWD \DQJ WHODK GLDPELO� � � � � � �
ROHK PDKDVLVZD�PDKDVLVZL SHVHUWD ..17 XQWXN� � � � �
GLNXPSXONDQ GDODP VDWX �VHUYHU GDWDEDVH� +DO LQL WHQWX� � � � � � � �
DNDQ VDQJDW PHPSHUPXGDK VLDSDSXQ \DQJ� � � � �
PHPEXWXKNDQ GDWD SRWHQVL GHVD�NHOXUDKDQ EDLN EDJL� � � � � �
SHQHOLWL�PDXSXQ�SHPHULQWDK�GDHUDK��

�
�

%� 6DUDQ��

�

%HUGDVDUNDQ KDVLO SHQHOLWLDQ GDQ NHVLPSXODQ GDUL� � � � � �
DSOLNDVL SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ LQL� PDND� � � � � �
WHUGDSDW�EHEHUDSD�VDUDQ�GLDQWDUDQ\D���

�� $SOLNDVL SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ LQL� � � � � �
GDSDW PHQMDGL DOWHQDWLI SLOLKDQ XQWXN PHODNXNDQ� � � � � �
SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ \DQJ OHELK� � � � �
EDLN�

�� 3HQHOLWLDQ WHUKDGDS DSOLNDVL SHQGDWDDQ SRWHQVL� � � � � �
GHVD��
NHOXUDKDQ LQL GDSDW GLODQMXWNDQ GDODP NDMLDQ� � � � � � �

\DQJ OHELK OXDV NH GHSDQ\D VHKLQJJD DSOLNDVL� � � � � � �
SHQGDWDDQ SRWHQVL GHVD�NHOXUDKDQ LQL GDSDW� � � � �
PHQMDGL�OHELK�EDLN�GDQ�OHELK�EHUPDQIDDW��

�

'$)7$5�3867$.$�
�

�

>�@ $JXVWLQXV 1RHUWMDK\DQD� ����� ³6WXGL $QDOLVLV� � � � �
5DSLG $SOLFDWLRQ 'HYHORSPHQW 6HEDJDL 6DODK 6DWX� � � � � �
$OWHUQDWLI 0HWRGH 3HQJHPEDQJDQ 3HUDQJNDW� � � �
/XQDN´� -XUQDO ,QIRUPDWLND 8QLYHUVLWDV .ULVWHQ� � � � �
3HWUD�6XUDED\D����������������

�

>�@ 'UV� $EGXURNKPDQ� 0�3G� ����� ³3HQJHPEDQJDQ� � � � �
3RWHQVL 'HVD´� .DQWRU 'LNODW .DEXSDWHQ� � � � �
%DQ\XPDV���

�

>�@ .HYLQ +HUGLDQGR :LMD\D� ����� ³6LVWHP� � � � �
3HQGXNXQJ .HSXWXVDQ 3HQHULPD %HDVLVZD 'HQJDQ� � � � �
0HWRGH 7HFKLQLTXH )RU 2UGHU 3UHIHUHQFH %\� � � � � �
6LPLODULW\ 7R ,GHDO 6ROXWLRQ 'L 8QLYHUVLWDV 6DP� � � � � � �



5DWXODQJL 0DQDGR´� �6NULSVL� 8QLYHUVLWDV 6DP� � � � �
5DWXODQJL��0DQDGR���

�

>�@ /LD 3XVSD $QJJUDLQL� ����� ³$QDOLVLV GDQ� � � � � �
3HUDQFDQJDQ $SOLNDVL :HE %HUEDVLV &RQWHQW� � � � �
0DQDJHPHQW 6\VWHP �&06� GHQJDQ )LWXU� � � � �
0DQDMHPHQ 3UR\HN ,QWHUDNWLI SDGD 3HUXVDKDDQ� � � � �
.RJHQ0HGLD -DNDUWD´� �6NULSVL� ,QVWLWXW %LVQLV 'DQ� � � � � �
,QIRUPDWLND�,QGRQHVLD�-DNDUWD�� �

>�@ 0XO\DGL� ����� ´ 5DQFDQJDQ 6LVWHP ,QIRUPDVL� � � � � �
3RWHQVL 'HVD 'L .HFDPDWDQ 0HXUDK 'XD� � � � � �
.DEXSDWHQ 3LGLH -D\D %HUEDVLV :HE´� �6NULSVL�� � � � � �
670,.�8¶%XGL\DK�,QGRQHVLD�%DQGD�$FHK�

>�@ 3HUDWXUDQ 0HQWHUL 'DODP 1HJHUL ������� 3HUDWXUDQ� � � � � �
0HQWHUL 'DODP 1HJHUL� 1RPRU ��� 7DKXQ ������ � � � � � �
7HQWDQJ 3HGRPDQ 3HQ\XVXQDQ 'DQ 3HQGD\DJXQDDQ� � � � �
'DWD�3URILO�'HVD�'DQ�.HOXUDKDQ��

>�@ 5RJHU 6� 3UHVVPDQ� 3K� '� ������� ³5HND\DVD� � � � � � �
3HUDQJNDW�/XQDN´��<RJ\DNDUWD���$QGL���
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6HNLODV WHQWDQJ SHQXOLV GHQJDQ QDPD� � � � �
OHQJNDS -RKDQ� SDGD WDQJJDO ��� � � � �
6HSWHPEHU ���� ODKLU GL .RWD -DPEL�� � � � � �
SURYLQVL -DPEL� 3HQXOLV PHUXSDNDQ� � � �
DQDN NH�� GDUL � EHUVDXGDUD GHQJDQ� � � � � �
ODWDU EHODNDQJ SHQGLGLNDQ 6HNRODK� � � �
'DVDU 1HJHUL �� .RWD -DPEL� 6HWHODK� � � � � �

OXOXV PHODQMXWNDQ NH 6HNRODK 0HQHQJDK 3HUWDPD� � � � � �
1DVLRQDO 6DULSXWUD .RWD -DPEL� .HPXGLDQ PHODQMXWNDQ� � � � � �
NH 6HNRODK 0HQHQJDK .HMXUXDQ 60. 1HJHUL � .RWD� � � � � � � �
-DPEL GDQ GLQ\DWDNDQ OXOXV SDGD WDKXQ ���� ODOX� � � � � � � �
PHODQMXWNDQ NH 3HUJXUXDQ 7LQJJL GL 8QLYHUVLWDV 6DP� � � � � � �
5DWXODQJL�0DQDGR�
GHQJDQ PHQJDPELO -XUXVDQ (OHNWUR 3URJUDP 6WXGL� � � � � �
7HNQLN ,QIRUPDWLND� 3DGD WDKXQ ���� EXODQ 1RYHPEHU�� � � � � � �
SHQXOLV PHPEXDW 6NULSVL GHPL PHPHQXKL V\DUDW� � � � � �
PHPSHUROHK JHODU 6DUMDQD �6�� GHQJDQ SHQHOLWLDQ� � � � � �
EHUMXGXO 5DQFDQJ %DQJXQ $SOLNDVL 3HQGDWDDQ 3RWHQVL� � � � � �
'HVD�.HOXUDKDQ�%HUEDVLV�:HE�
\DQJ GLELPELQJ ROHK GXD GRVHQ SHPELPELQJ \DLWX� � � � � � �
9LUJLQLD 7XOHQDQ� 6�.RP� 07,� GDQ $OZLQ 0� 6DPEXO�� � � � � � � �
67�� 0�(QJ� 3K�' VHUWD SDGD WDQJJDO � $JXVWXV ����� � � � � � � � �
SHQXOLV UHVPL OXOXV GDUL 3URJUDP 6WXGL 7HNQLN� � � � � � �
,QIRUPDWLND -XUXVDQ (OHNWUR )DNXOWDV 7HNQLN� � � � �
8QLYHUVLWDV 6DP 5DWXODQJL 0DQDGR GDQ PHQ\DQGDQJ� � � � � �
JHODU 6DUMDQD .RPSXWHU GHQJDQ SUHGLNDW 6DQJDW� � � � � �
0HPXDVNDQ��


