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��� $QDOLVD�3HUDQFDQJDQ�6LVWHP

6LVWHP�\DQJ�GLUDQFDQJ�XQWXN�VLVWHP�VWRFN�REDW�3XVNHVPDV�7DMXU�EHUWXMXDQ�

XQWXN�PHPEDQWX�SLKDN�SXVNHVPDV�GDODP�PHQJHOROD�GDWD�REDW��$GD�WLJD�XVHU�XWDPD�

GDODP�VLVWHP�VWRN�REDW�3XVNHVPDV�7DMXU�\DLWX�DGPLQ�SXVNHVPDV��DGPLQ�JXGDQJ��

GDQ�SLPSLQDQ� $GPLQ�SXVNHVPDV�KDQ\D�EHUKDN�XQWXN�PHODNXNDQ�SHQJHFHNDQ�GDWD�

REDW�\DQJ�WHUVHGLD�GL�DSRWHN�

$GPLQ�JXGDQJ�EHUWDQJJXQJ�MDZDE�XQWXN�PHPDVXNNDQ�GDWD�REDW�\DQJ�WHODK�

GLEHOL��PHODNXNDQ�UHWXU�REDW��PHQJXEDK�GDWD�REDW�XQWXN�MXPODK�PLQLPDO�REDW�\DQJ�

KDUXV�WHUVHGLD�GL�SXVNHVPDV��GDQ�PHQJKDSXV�GDWD�REDW�\DQJ�VXGDK�WLGDN�GLEXWXKNDQ�

ROHK� SXVNHVPDV� 7DMXU�� 6HGDQJNDQ� SLPSLQDQ� VHODLQ� PHODNXNDQ� SHQJHFHNDQ��

SLPSLQDQ�GDSDW�PHODNXNDQ�SHQJRODKDQ�GDWD�SDGD�GDWD�REDW�GL�JXGDQJ�\DQJ�WHUGLUL�

GDUL�SHQDPEDKDQ�GDWD�REDW��HGLW�GDWD�REDW��GDQ�PHQJKDSXV�GDWD�REDW�

��� 3HUDQFDQJDQ�'LDJUDP�6LVWHP�8VXODQ

3DGD�SHUDQFDQJDQ�VLVWHP�XVXODQ��DGD�HPSDW�GLDJUDP�\DQJ�GLJXQDNDQ�XQWXN�

PHQMDEDUNDQ�EDJDLPDQD�VLVWHP�XVXODQ�DNDQ�EHUMDODQ�
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����� 8VH�&DVH�'LDJUDP

�� 8VH�&DVH�/RJLQ

*DPEDU�����8VH�&DVH�/RJLQ

$GD�WLJD DNWRU�GDODP�ORJLQ \DLWX

�� $GPLQ�*XGDQJ

�� 3LPSLQDQ

�� 6XSSOLHU

�� 8VH�&DVH�'DWD�0DVWHU��6WRN�*XGDQJ��6WRN�$SRWHN�GDQ�3HPEHOLDQ

*DPEDU�����8VH�FDVH�'DWD�0DVWHU��6WRN�*XGDQJ��6WRN�$SRWHN�GDQ�3HPEHOLDQ
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$GD�HPSDW DNWRU�GDODP�JDPEDU�����\DLWX

D� 3LPSLQDQ

0HPSXQ\DL�KDN�DNVHV�GDODP�PHQJHOROD�GDWD�VWRN�JXGDQJ

E� $GPLQ�$SRWLN

0HPSXQ\DL�KDN�DNVHV�GDODP�PHQJHOROD�GDWD�VWRN�DSRWLN

F� $GPLQ�*XGDQJ

0HPSXQ\DL� KDN� DNVHV� GDODP� PHQJHOROD� GDWD� VWRN�� SHPEHOLDQ�

REDW�GDQ�UHWXU�REDW�\DQJ�WHUGLUL�GDUL�PHQJHOROD�GDWD�VWRN�DSRWLN��

PHPEXDW� VXUDW� SHPEHOLDQ� REDW�� PHPEXDW� VXUDW� UHWXU� REDW��

SHPHVDQDQ� REDW�� SHQJLULPDQ� REDW�� PHODNXNDQ� UHWXU� REDW� GDQ�

SHQJJDQWLDQ�REDW�\DQJ�GLUHWXU�

G� 6XSSOLHU

0HPSXQ\DL� KDN� DNVHV� GDODP� PHQJHOROD� SHPEHOLDQ� REDW�UHWXU�

REDW� \DLWX� SHPHVDQDQ� REDW�� SHQJLULPDQ� REDW�� PHODNXNDQ� UHWXU�

REDW�GDQ�SHQJJDQWLDQ�REDW�\DQJ�GLUHWXU�

�� 8VH�&DVH�3HQMXDODQ�2EDW

*DPEDU�����8VH�&DVH�3HQMXDODQ�2EDW

$GD�GXD�DNWRU�GDODP�SHQDPEDKDQ�GDWD�PDVWHU�REDW�\DLWX

D� $GPLQ�*XGDQJ

0HPSXQ\DL�KDN�DNVHV�GDODP�SHQMXDODQ�REDW�\DLWX�PHQ\HUDKNDQ�FRS\�

UHVHS�REDW�GDQ�PHUDFLN�REDW�VHVXDL�FRS\�UHVHS
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E� 3DVLHQ

0HPSXQ\DL�KDN�DNVHV�GDODP�SHQMXDODQ�REDW�\DLWX�PHQ\HUDKNDQ�FRS\�

UHVHS�REDW�GDQ�PHQHULPD�REDW�GHQJDQ�WDWD�FDUD�SHQJJXQDDQ�REDW

����� $FWLYLW\�'LDJUDP

�� $FWLYLW\�'LJUDP�/RJLQ�8VHU

*DPEDU������$FWLYLW\�'LDJUDP�/RJLQ�8VHU

8VHU�PHPEXND�DSOLNDVL�VWRN�REDW�GDQ�VLVWHP�DNDQ�PHQDPSLONDQ�KDODPDQ�

ORJLQ��8VHU�DNDQ�PHPDVXNNDQ�XVHUQDPH�GDQ�SDVVZRUG�XQWXN�GLYDOLGDVL�VLVWHP��MLND�

VDODK� PDND� DNDQ� NHPEDOL� NH� KDODPDQ� ORJLQ�� MLND� EHQDU� PDND� DNDQ� PDVXN� NH�

KDODPDQ�XWDPD�VHVXDL�GHQJDQ�KDN�DNVHV�
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�� $FWLYLW\�'LDJUDP�3HPHEHOLDQ�REDW�XQWXN�6WRN�*XGDQJ

*DPEDU�����$FWLYLW\�'LDJUDP 3HPEHOLDQ�REDW�XQWXN� 6WRN�*XGDQJ

$GPLQ�JXGDQJ�PHODNXNDQ�SHQJHFHNDQ�GDWD�REDW�OHZDW�VLVWHP�MLND�GDWD�REDW�

NXUDQJ� GDUL� GDWD� PLQLPDO� VWRN� REDW� PDND� DGPLQ� *XGDQJ� DNDQ� PHPEXDW� VXUDW�

SHPHVDQDQ�REDW��6XUDW�SHPHVDQDQ�DNDQ�GLVHUDKNDQ�NH�SLPSLQDQ�XQWXN�GLFHN�XODQJ�

MLND�SLPSLQDQ�PHQ\HWXMXL�PDND�DNDQ�GLVHUDKNDQ�NH�VXSSOLHU�WHWDSL�MLND�SLPSLQDQ�

PHQRODN� VXUDWQ\D� PDND� DNDQ� GLNHPEDOLNDQ� NH� DGPLQ� *XGDQJ�� VXSSOLHU� DNDQ�

PHQ\LDSNDQ� REDW� VHVXDL� GHQJDQ� SHVDQDQ� GDQ� PHQJLULPQ\D�� VHWHODK� LWX� DGPLQ�

PHQJHFHN� REDW GDODP� VLVWHP�� 7HWDSL� MLND� DGD� \DQJ� EHOXP� VHVXDL� PDND� DGPLQ�

*XGDQJ�DNDQ�PHPEXDW�VXUDW�SHPHVDQDQ�NHPEDOL�



��

�� $FWLYLW\�'LDJUDP�5HWXU�2EDW

*DPEDU�����$FWLYLW\�'LDJUDP�5HWXU�2EDW

$GPLQ� *XGDQJ� DNDQ� PHODNXNDQ� SHQJHFHNDQ� GDWD� REDW� XQWXN� PHOLKDW�

DSDNDK�DGD�REDW�\DQJ�VXGDK�PHQFDSDL�PDVD�NDGDOXZDUVD��MLND�DGD�PDND�DGPLQ�DNDQ�

PHPEXDW�VXUDW�UHWXU�GDQ�PHPEHULNDQQ\D�NH�VXSSOLHU�GDQ�VXSSOLHU�NDQ PHPSURVHV�

Q\D� GDQ�PHQ\LDSNDQ� REDW� Q\D� VXUDW� SHQJLULPDQQ\D� ODOX� DNDQ 0HQJLULPNDQQ\D��

$GPLQ�*XGDQJ�DNDQ�PHQJHFHN�GDWD�Q\D�DSD�VXGDK�VHVXDL�GHQJDQ�EDUDQJ�MLND�GLUDVD�

VXGDK�VHVXDL�PDND�DNDQ�PHPDVXNDQ�GDWDQ\D�NHVLVWHP
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�� $FWLYLW\�'LDJUDP�3HQMXDODQ�2EDW

*DPEDU�����$FWLYLW\�'LDJUDP�3HQMXDODQ�2EDW
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����� 6HTXHQFH�'LDJUDP

�� 6HTXHQFH�'LDJUDP�/RJLQ

*DPEDU���� 6HTXHQFH�'LDJUDP�/RJLQ

�� 6HTXHQFH�'LDJUDP�3HPEHOLDQ�2EDW

*DPEDU���� 6HTXHQFH�3HPEHOLDQ 2EDW
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�� 6HTXHQFH�'LDJUDP�3HQMXDODQ 2EDW

*DPEDU����� 6HTXHQFH�'LDJUDP�3HQMXDODQ 2EDW

����� &ODVV�'LDJUDP

&ODVV� GLDJUDP� \DQJ� GLUDQFDQJ� XQWXN� VLVWHP� VWRN� REDW� 3XVNHVPDV� 7DMXU�

VHEDJDL�EHULNXW�

*DPEDU����� &ODVV�'LDJUDP�6LVWHP�6WRN�2EDW�3XVNHVPDV
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��� 3HUDQFDQJDQ�$QWDU�0XND�3HQJJXQD

8QWXN�PHPXGDKNDQ� GDODP�PHUDQFDQJ� DSOLNDVL�� GLEXWXKNDQ� SHUDQFDQJDQ�

DZDO� XQWXN� DQWDU� PXND� SHQJJXQD� DJDU� SHQHPSDWDQ� PHQX� OHELK� PXGDK�

GLLPSOHPHQWDVLNDQ��3DGD�VLVWHP�\DQJ�EHUMDODQ�VDDDW�LQL�WLGDN�DGD�VLVWHP�XQWXN�ORJLQ�

VDDW�PHPEXND�ILOH�VWRN�REDW�GL�H[FHO�

%HULNXW�LQL�SHUDQFDQJDQ�DQWDU�PXND�SHQJJXQD�

�� 7DPSLODQ�+DODPDQ�$ZDO�8QWXN�/RJLQ

*DPEDU����� 7DPSLODQ�+DODPDQ�/RJLQ

3DGD� KDODPDQ� ORJLQ� XVHU� DNDQ� PHPDVXNNDQ� GDWD� XVHUQDPH� GDQ�

SDVVZRUG��MLND�GDWD�\DQJ�GLPDVXNNDQ�EHQDU�PDND�DNDQ�PDVXN�KDODPDQ�

XWDPD�VHVXDL�GHQJDQ�KDN�DNVHV��MLND�GDWD�\DQJ�GLPDVXNNDQ�VDODK�XVHU�

LQFRUUHFW� HPDLO� 	� SDVVZRUG

SDGD�JDPEDU������
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*DPEDU����� 3HPEHULWDKXDQ�.HVDODKDQ�/RJLQ

�� 7DPSLODQ�+DODPDQ�'DVKERDUG

*DPEDU����� 7DPSLODQ�+DODPDQ�'DVKERDUG

8QWXN� WDPSLODQ� GDVKERDUG� SDGD� VHPXD� PHQX� XWDPD� VDPD�� SDGD�

GDVKERDUG�DNDQ�GLWDPSLONDQ� LQIRUPDVL� WRWDO�REDW��VWRFN�JXGDQJ��VWRFN�

DSRWHN��GDQ�GDWD�REDW�H[SLUHG�

�� 7DPSLODQ�+DODPDQ�6WRFN�$SRWHN

*DPEDU����� 7DPSLODQ�6WRFN�$SRWHN�SDGD�6LVWHP�6DDW�,QL
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3DGD�GDWD�VWRN�REDW�\DQJ�GLJXQDNDQ�ROHK�SXVNHVPDV�7DMXU�VDDW�LQL�WLGDN�

PHQFDWXPNDQ�ZDNWX�H[SLUHG�REDW��VHKLQJJD�VHULQJ�WHUMDGL�NHWHOHGRUDQ�

GDODP�SHQJHFHNDQ�H[SLUHG�REDW�

*DPEDU����� +DODPDQ�6WRFN�$SRWHN

8QWXN�PHQX�VWRFN�DSRWHN��\DQJ�GDSDW�PHQJDNVHV�KDQ\D�DGPLQ�DSRWHN�

GDQ� DSRWHN�� SDGD� KDODPDQ� VWRFN� DSRWHN� XVHU� KDQ\D� GDSDW PHODNXNDQ�

SHQJHFHNDQ�GDWD�REDW�\DQJ�DGD�GL�DSRWHN�

�� 7DPSLODQ�+DODPDQ�0DVWHU�2EDW

*DPEDU����� 7DPSLODQ�0DVWHU�'DWD�SDGD�6LVWHP�6DDW�,QL

3DGD�PDVWHU�GDWD�\DQJ�GLJXQDNDQ�VDDW�LQL��WDPSLODQQ\D�VDPD�GHQJDQ�GDWD�

VWRN�REDW�XQWXN�DSRWHN�GDQ�JXGDQJ�
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*DPEDU����� 7DPSLODQ�+DODPDQ�0DVWHU�2EDW

8QWXN�KDODPDQ�PDVWHU�REDW��XVHU�\DQJ�GDSDW�PHQJDNVHV�DGD�GXD�\DLWX�

SLPSLQDQ� GDQ� DGPLQ� JXGDQJ�� 3DGD� KDODPDQ� LQL� XVHU� GDSDW�

PHQDPEDKNDQ� GDWD�PDVWHU�� HGLW� GDWD� REDW� GDQ�PHQJKDSXV� GDWD� REDW��

%HULNXW�LQL�PHUXSDNDQ�WDPSLODQ�KDODPDQ�WDPEDK�GDWD�

*DPEDU����� 7DPSLODQ�+DODPDQ�7DPEDK�'DWD�2EDW�8QWXN�0DVWHU�'DWD

�� 7DPSLODQ�+DODPDQ�6WRFN�*XGDQJ

*DPEDU����� 7DPSLODQ�6WRFN�$SRWHN�SDGD�6LVWHP�6DDW�,QL

3DGD�GDWD�VWRN�REDW�\DQJ�GLJXQDNDQ�ROHK�SXVNHVPDV�7DMXU�VDDW�LQL�WLGDN�

PHQFDWXPNDQ�ZDNWX�H[SLUHG�REDW GDQ�WLGDN�DGDQ\D�HGLW�VHUWD�KDSXV�GDWD�
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REDW� VHSHUWL� DSOLNDVL�� VHKLQJJD� VHULQJ� WHUMDGL� NHWHUODPEDWDQ� GDODP�

SHQJHFHNDQ�H[SLUHG�VWRN�REDW�

*DPEDU����� 7DPSLODQ�+DODPDQ�6WRFN�*XGDQJ

8QWXN�KDODPDQ�VWRFN�REDW��XVHU� \DQJ�GDSDW�PHQJDNVHV�DGD�GXD� \DLWX�

SLPSLQDQ� GDQ� DGPLQ� JXGDQJ�� 3DGD� KDODPDQ� LQL� XVHU� GDSDW�

PHQDPEDKNDQ� GDWD�PDVWHU�� HGLW� GDWD� REDW� GDQ�PHQJKDSXV� GDWD� REDW��

%HULNXW�LQL�PHUXSDNDQ�WDPSLODQ�KDODPDQ�WDPEDK�GDWD�GDQ�HGLW�GDWD�

*DPEDU����� 7DPSLODQ�)RUP�7DPEDK�'DWD�2EDW�6WRFN�*XGDQJ

*DPEDU����� 7DPSLODQ�+DODPDQ�(GLW�'DWD�6WRFN�2EDW



��

��� 3HUDQFDQJDQ�,PSOHPHQWDVL

,PSOHPHQWDVL� GHVDLQ� \DQJ� WHODK� GLUDQFDQJ� PHQJJXQDNDQ� PHWRGH� 5$'�

GLPDQD� SDGD� VDDW� PHQJLPSOHPHQWDVLNDQ� GHVDLQ� \DQJ� GLUDQFDQJ�� XVHU� DNDQ�

PHPEXDW� SURWRW\SH� \DQJ� DNDQ� GLXML� ROHK� SHQJJXQD�� -LND DGD� PDVXNDQ� GDUL�

SHQJJXQD��PDND�DNDQ�GLMDGLNDQ�DFXDQ�XQWXN�SHQJHPEDQJDQ�SURWRW\SH�VHODQMXWQ\D�

KLQJJD�DSOLNDVL�EHUMDODQ�GHQJDQ�EDLN�

��� 3HQJXMLDQ�6LVWHP

3HQJXMLDQ�VLVWHP�PHQJJXQDNDQ�EODFNER[�WHVWLQJ�EHUWXMXDQ�PHQJXML�VHEXDK�

VLVWHP� XQWXN� PHQJHWDKXL� DSDNDK�PDVXNDQ� GDWD� GDQ� NHOXDUDQ� GDWD� VXGDK� VHVXDL�

GHQJDQ� SHUDQFDQJDQ� �1XUDML]DK�� ������� %HULNXW� LQL� PHUXSDNDQ� KDVLO� SHQJXMLDQ�

VLVWHP�VWRFN�REDW�3XVNHVPDV�7DMXU�

7DEHO�����+DVLO�3HQJXMLDQ�%ODFN�%R[�6LVWHP�6WRN�\DQJ�'LNHPEDQJNDQ

0RGXO�
\DQJ�
'LXML

3URVHGXU�
3HQJXMLDQ

0DVXNDQ .HOXDUDQ�
\DQJ�

GLKDUDSND
Q

+DVLO .HVLPSXO
DQ

/RJLQ 0HPDVXNNDQ�
XVHUQDPH�GDQ�
SDVVZRUG�
\DQJ�EHQDU

3DGD�WHNV�
XVHUQDPH�
PHPDVXNN
DQ�GDWD�
XVHUQDPH�
GDQ�SDGD�
WHNV�
SDVVZRUG�
PHPDVXNN
DQ�GDWD�
SDVVZRUG��
VHWHODK�LWX�
PHPLOLK�
WRPERO�
ORJLQ

0DVXN�NH�
KDODPDQ�
XWDPD�XVHU�
VHVXDL�
GHQJDQ�KDN�
DNVHV

0DVXN NH�
KDODPDQ�
XWDPD�XVHU�
VHVXDL�
GHQJDQ�KDN�
DNVHV

%HUKDVLO

/RJLQ 0HPDVXNNDQ�
XVHUQDPH�GDQ�
SDVVZRUG�
\DQJ�VDODK

3DGD�WHNV�
XVHUQDPH�
PHPDVXNN
DQ�GDWD�
XVHUQDPH�
GDQ�SDGD�
WHNV�
SDVVZRUG�
PHPDVXNN
DQ�GDWD�

$NDQ�
PXQFXO�
SHPEHULWDK
XDQ�EDKDZD�
XVHU�GDQ�
SDVVZRUG�
VDODK

$NDQ�
PXQFXO�
SHPEHULWDK
XDQ�EDKDZD�
XVHU�GDQ�
SDVVZRUG�
VDODK

%HUKDVLO
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SDVVZRUG��
VHWHODK�LWX�
PHPLOLK�
WRPERO�
ORJLQ

3HQFDULD
Q�GDWD�
REDW

0HPDVXNNDQ�
GDWD�REDW�GL�
WH[WER[�
SHQFDULDQ

3DGD�WH[W�
SHQFDULDQ�
PHPDVXNN
DQ�GDWD�
QDPD�REDW

$NDQ�
PXQFXO�GDWD�
VHVXDL�
GHQJDQ�
QDPD�REDW�
\DQJ�
GLPDVXNNDQ

$NDQ�
PXQFXO�GDWD�
VHVXDL�
GHQJDQ�
QDPD�REDW�
\DQJ�
GLPDVXNNDQ

%HUKDVLO

7DPEDK�
'DWD�
2EDW�
�0DVWHU�
2EDW�

� 3LOLK�PHQX�
REDW

� 3LOLK�DGG

0HPLOLK�
PHQX�DGG

0HQDPSLON
DQ�IRUP�
PHQX�DGG

0HQDPSLON
DQ�IRUP�
PHQX�DGG

%HUKDVLO

6LPSDQ�
GDWD�
0DVWHU�
2EDW�
%DUX

� 0HQJLVL�
WH[W�SDGD�
QDPD�REDW

� 0HPLOLK�
WRERO�VDYH

1DPD�REDW�
\DQJ�DNDQ�
GLJXQDNDQ�
ROHK�
SXVNHVPDV

0HQ\LPSDQ�
GDWD�REDW�
EDUX

0HQ\LPSDQ�
GDWD�REDW�
EDUX

%HUKDVLO

+DSXV�
GDWD�
PDVWHU�
REDW

� 0HPLOLK�
LFRQ�WHPSDW�
VDPSDK�
�KDSXV�

� 0HPLOLK�
WRPERO�
GHOHWH�SDGD�
SHPEHULWDK
XDQ

0HPLOLK�
LWHP�\DQJ�
DNDQ�
GLKDSXV

'DWD�REDW�
GLKDSXV

'DWD�REDW�
GLKDSXV

%HUKDVLO

7DPEDK�
'DWD�
2EDW�
�6WRFN�
*XGDQJ
�

� 3LOLK�PHQX�
REDW

� 3LOLK�DGG

0HPLOLK�
PHQX�DGG

0HQDPSLON
DQ�IRUP�
PHQX�DGG

0HQDPSLON
DQ�IRUP�
PHQX�DGG

%HUKDVLO

6LPSDQ�
GDWD�
2EDW�
%DUX�
6WRFN�
*XGDQJ

� 0HQJLVL�
WH[W�SDGD�
QDPD�REDW

� 0HPLOLK�
WRERO�VDYH

1DPD�REDW�
\DQJ�DNDQ�
GLWDPEDKN
DQ�

0HQ\LPSDQ�
GDWD�REDW�
EDUX

0HQ\LPSDQ�
GDWD�REDW�
EDUX

%HUKDVLO

(GLW�
'DWD�
2EDW�
�6WRFN�

� 3LOLK�PHQX�
REDW

� 3LOLK�HGLW

0HPLOLK�
PHQX�HGLW

0HQDPSLON
DQ�IRUP�
PHQX�HGLW

0HQDPSLON
DQ�IRUP�
PHQX�HGLW

%HUKDVLO
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*XGDQJ
�
6LPSDQ�
GDWD�
SHUXEDK
DQ�2EDW�
6WRFN�
*XGDQJ

� 0HQJJDQWL�
NHWHUDQJDQ�
REDW

� 0HPLOLK�
WRERO�VDYH

0HUXEDK�
NHWHUDQJD
Q�REDW�

'DWD�
GLVLPSDQ�
GDQ�
PHQJDODPL�
SHUXEDKDQ

'DWD�
GLVLPSDQ�
GDQ�
PHQJDODPL�
SHUXEDKDQ

%HUKDVLO

+DSXV�
GDWD�
REDW�
6WRFN�
*XGDQJ

� 0HPLOLK�
LFRQ�WHPSDW�
VDPSDK�
�KDSXV�

� 0HPLOLK�
WRPERO�
GHOHWH�SDGD�
SHPEHULWDK
XDQ

0HPLOLK�
LWHP�\DQJ�
DNDQ�
GLKDSXV

'DWD�REDW�
GLKDSXV

'DWD�REDW�
GLKDSXV

%HUKDVLO


