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�
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�

8QWXN� PHQLQJNDWNDQ� SURVHV� ELVQLV� RUJDQLVDVL�� SHQHUDSDQ� VLVWHP� DGPLQLVWUDVL� DNDGHPLN� PXWODN�

GLSHUOXNDQ��'DODP�SHQHOLWLDQ�LQL�GL�NDML�UDQFDQJ�EDQJXQ�GDVKERDUG�DGPLQLVWUDVL�DNDGHPLN�VHEDJDL�VROXVL�

WHUKDGDS� SURVHV� SHQJDPELODQ� NHSXWXVDQ� SLPSLQDQ� \DQJ�PDVLK� GLODNXNDQ�PDQXDO�� VHKLQJJD� PHPEDQWX�

HIHNWLILWDV� GDODP� PHQJHOROD� 60.� )DGLODK� 7DQJHUDQJ�3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ�

HNVSHULPHQWDO�GHQJDQ�PHWRGH�UHND\DVD�ZDWHUIDOO��7HNQRORJL�DSOLNDVL�EHUEDVLV�ZHE�GHQJDQ�SHPRJUDPDQ�

09&��3+3��KLJKFKDUWV�VHEDJDL�YLVXDOLVDVL�GDVKERDUG��3HQHOLWLDQ�\DQJ�GLGDSDW�DGDODK�WHUFLSWDQ\D�DSOLNDVL�
GDVKERDUG�� GDQ� NHSXDVDQ� SLPSLQDQ� WHUKDGDS� UDQFDQJDQ� DSOLNDVL�� +DVLO� NHVLPSXODQ�PHQXQMXNDQ� EDKZD�

UDQFDQJDQ� LQL� GDSDW� GLLPSOHPHQWDVLNDQ� VHEDJDL� EHQWXN� SHQHUDSDQ� WHNQRORJL� WHUNLQL� VHKLQJJD�

PHQJRSWLPDONDQ�SHQJDPELODQ�NHSXWXVDQ��

�

.DWD�NXQFL��GDVKERDUG��80/��09&��SHQJDPELODQ�NHSXWXVDQ�

�

�

��� 3(1'$+8/8$1�

2UJDQLVDVL� VHULQJNDOL� GLKDGDSNDQ� SDGD�

SHUXEDKDQ�OLQJNXQJDQ�ELVQLV�\DQJ�VHPDNLQ�FHSDW��
2UJDQLVDVL� SHUOX� PHODNXNDQ� PRQLWRULQJ� GDQ�

SHQJXNXUDQ� VHFDUD� WHUXV� ±� PHQHUXV� XQWXN�

PHPDVWLNDQ�EDKZD�SURVHV�ELVQLV�\DQJ�GLMDODQNDQ�
GDSDW�PHQFDSDL� WXMXDQ�\DQJ�GLWHWDSNDQ��PHODOXL�

VWUDWHJL� SHQJHORODDQ� \DQJ� WHSDW�� 3HQJXNXUDQ�

NRQGLVL� RUJDQLVDVL� PHPHUOXNDQ� GDWD� GDQ�

LQIRUPDVL� \DQJ� WHSDW� GDUL� VHOXUXK� EDJLDQ�

RUJDQLVDL�,QIRUPDVL� WHUVHEXW� MXJD� KDUXV�

GLVDPSDLNDQ� NHSDGD� SLKDN� \DQJ� WHSDW�� SDGD�

ZDNWX�\DQJ�WHSDW�SXOD�>�@�

.HMDGLDQ� GLDWDV� VDPD� KDOQ\D� GHQJDQ�

RUJDQLVDVL� VHNRODK�� 'L� WLQJNDW� SHQGLGLNDQ�
PDQDSXQ�� GLPDQD� SHUVDLQJDQ� DQWDU� LQVWLWXVL�

SHQGLGLNDQ� MXJD� VHPDNLQ� NHWDW�� GLSHUOXNDQ�

VHEXDK� PHNDQLVPH� SHQ\DMLDQ� SHODSRUDQ� VHFDUD�
VHGHUKDQD�� PXGDK� GL� EDFD� GDQ� FHSDW� VHKLQJJD�

GDSDW� PHPEDWX� SLPSLQDQ� DWDX� ZDNLOQ\D� GDODP�

PHPEXDW�VHEXDK�DQDOLVD�NHSXWXVDQ��7HUOHELK�MLND�

LQIRUPDVL� WHUVHEXW� DNDQ� GLVDPSDLNDQ� NHSDGD�

SLKDN� HNVWHUQDO� VHSHUWL� SHODSRUDQ� NHGLQDVDQ��

NHUMDVDPD�GHQJDQ�SLKDN�ODLQ�VHEDJDLQ\D�>�@�

60.�)DGLODK�VHEDJDL�LQVWLWXVL�SHQGLGLNDQ�

MXJD� PHQGDSDWNDQ� NDVXV� \DQJ� VDPD�� .HSDOD�

6HNRODK�EHVHUWD�MDMDUDQQ\D���.HSDOD�-XUXVDQ�JXUX�
%3� VHUWD� :DOL� .HODV� �� VHEDJDL� SHQJDPELODQ�

NHSXWXVDQ� GDODP� SURVHV� NHJLDWDQ� EHODMDU�

PHQJDMDU���VXOLW�PHQGDSDWNDQ�GDWD�\DQJ�IDNWXDO��
NRPSUHKHQVLI�VHUWD�ULQJNDV�WHUKDGDS�SHPDQWDXDQ�

NLQHUMD�SURVHV�VLVZD�GDQ�JXUX�>�@�

6DODK� VDWX� PHWRGH� SHQ\HOHVDLDQ� PDVDODK�

GLDWDV� DGDODK� GHQJDQ� PHPEDQJXQ� WHNQRORJL�

SHQ\DMLDQ� GDWD� GHQJDQ� GDVKERDUG�� 'DVERDUG�
PHPEHULNDQ� WDPSLODQ� DQWDUPXND� GHQJDQ�

EHUEDJDL� EHQWXN� VHSHUWL� GLDJUDP�� ODSRUDQ��

LQGLNDWRU� YLVXDO�� PHNDQLVPH� DOHUW�� \DQJ�
GLSDGXNDQ� GHQJDQ� LQIRUPDVL� \DQJ� GLQDPLV� GDQ�

UHOHYDQ���7XMXDQ�GDUL�UDQFDQJ�EDQJXQ�GDVKERDUG�

WLGDN� ODLQ� DGDODK� XQWXN� PHQJXNXU� NLQHUMD��

PHPRQLWRULQJ� SURVHV� \DJ� VHGDQJ� EHUODQJVXQJ��

GDQ� PHPSUHGLNVL� NRQGLVL� GL� PDVD� \DQJ� DNDQ�

GDWDQJ�>�@�

�

3HUXPXVDQ�0DVDODK�

%HUGDVDUNDQ� SDSDUDQ� GLDWDV�� GDSDW�
GLUXPXVNDQ� SRNRN� ±� SRNRN� SHUPDVDODKDQ�

VHEDJDL�EHULNXW���%DJDLPDQD�DSOLNDVL�GDVKERDUG�

\DQJ� GDSDW� PHPEDQWX� HIHNWLYLWDV� .HSDOD�
6HNRODK��.HSDOD�-XUXVDQ��:DOL�.HODV�GDQ�JXUX�%3�

GDODP� PHQJHOROD� VHNRODKQ\D�� VHKLQJJD� GDSDW�

PHPEDQWX� SURVHV� SHQJDPELODQ� NHSXWXVDQ� \DQJ�

FHSDW�GDQ�DNXUDW�"�

�

��� /$1'$6$1�7(25,�

7HRUL�'DVKERDUG�

'DVKERDUG� PHUXSDNDQ� SDSDQ� SHQXQMXN�

LQVWUXPHQ�>�@��0HQXUXW�(MDDQ�%DKDVD�,QGRQHVLD�
\DQJ� GLVHPSXUQDNDQ� GDVKERDUG� GLWXOLV� GHQJDQ�

GDVERU��\DQJ�EHUDUWL�SDSDQ�SHQXQMXN�>�@�

-LND� NLWD� PHQJHQGDUDL� PRELO�� LQIRUPDVL�
YLWDO� PHQJHQDL� NHFHSDWDQ�� WHNDQDQ� ROL��

WHPSHUDWXU�� GDQ� ODLQQ\D� WHUVHGLD� GLGHSDQ� NLWD�

GDVKERDUG� OHQJNDS� GHQJDQ� LQGLNDWRU� EDKDQ�
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EDNDU�� ODPSX� ZDUQD� PHUDK� GDQ� KLMDX� VHUWD�

LQGLNDWRU� NHFHSDWDQ� GHQJDQ� MDUXP� VHDUDK� MDUXP�

MDP��'HQJDQ�DQDORJL�\DQJ�VDPD��PDND�NLQL�SDUD�
PDQDMHU� PHQJDQGDONDQ� GDVKERDUG� VHEDJDL� DODW�

EDQWX�XQWXN�SHQJXNXUDQ�NLQHUMD�ELVQLV��,GH�GDVDU�

DWDX� PDQIDDW� GDUL� GDVKDERDUG� VDPD� GHQJDQ�
DQDORJL�NHJXQDDQ�GDVKERDUG�EDJL�SHQJHPXGL��>�@�

$GDSXQ� MHQLV� GDVKERDUG� GLNHORPSRNNDQ�

PHQMDGL�VHEDJDL�EHULNXW����

��� 'DVKERDUG� 6WUDWHJLV�� XQWXN� PHQGXNXQJ�

NHVHODUDVDQ���DOLJQPHQW��RUJDQLVDVL�GHQJDQ�

VWUDWHJLV�RUJDQLVDVL��

��� 'DVKERDUG� 7DNWLV�� \DQJ� PHQGXNXQJ�

SHQJXNXUDQ� SHQFDSDLDQ� KDVLO� GDUL� VXDWX�

SUR\HN�DWDX�NHELMDNDQ��
��� 'DVKERDUG�2SHUDVLRQDO��\DQJ�PHQGXNXQJ�

SHQJHQGDOLDQ�DNWLYLWDV�ELVQLV�WHUWHQWX��>�@�

�
*DPEDUDQ�8PXP�'DVKERDUG�GDSDW�GL�OLKDW�

SDGD�JDPEDU���

�

�
�

�

�

7HRUL�(OLFLWDWLRQ��

(OLVLWDVL�PHUXSDNDQ�UDQFDQJDQ�\DQJ�GLEXDW�
EHUGDVDUNDQ� VLVWHP� EDUX� \DQJ� GLLQJLQNDQ� ROHK�

SLKDN� PDQDMHPHQ� WHUNDLW� GDQ� GLVDQJJXSL� ROHK�

SHQXOLV� XQWXN� GLHNVHNXVL�� (OLVLWDVL� GLGDSDW�
PHODOXL� PHWRGH� ZDZDQFDUD� GDQ� GLODNXNDQ�

PHODOXL�WLJD�WDKDS��\DLWX��>�@�

(OLVLWDVL� WDKDS� ,�� EHULVL� VHOXUXK� UDQFDQJDQ�
VLVWHP� EDUX� \DQJ� GLXVXONDQ� ROHK� SLKDN�

PDQDMHPHQ� WHUNDLW� PHODOXL� SURVHV�

ZDZDQFDUD�(OLVLWDVL� WDKDS� ,,�� PHUXSDNDQ� KDVLO�

SHQJNODVLILNDVLDQ� HOLVLWDVL� WDKDS� ,� EHUGDVDUNDQ�

PHWRGH� 0',�� 0HWRGH� 0',� EHUWXMXDQ�

PHPLVDKNDQ� DQWDUD� UDQFDQJDQ� VLVWHP� \DQJ�

SHQWLQJ�GDQ�KDUXV� DGD�SDGD� VLVWHP�EDUX�GHQJDQ�

UDQFDQJDQ� \DQJ� GLVDQJJXSL� ROHK� SHQXOLV� XQWXN�

GLHNVHNXVL�� (OLVLWDVL� WDKDS� ,,,� PHUXSDNDQ� KDVLO�
SHQ\XVXWDQ� HOLVLWDVL� WDKDS� ,,� GHQJDQ� FDUD�

PHQJHOLPLQDVL�VHPXD�UHTXLUHPHQW�GHQJDQ�RSWLRQ�

,� SDGD� PHWRGH� 0',�� 6HODQMXWQ\D�� VHPXD�
UHTXLUHPHQW�\DQJ�WHUVLVD�GLNODVLILNDVLNDQ�NHPEDOL�

PHODOXL�PHWRGH�72(���7HNQLN��2SHUDWLRQDO�GDQ�

(FRQRPLF����

�
7HRUL�:DWHUIDOO�

6LNOXV� NODVLN�PRGHO� DLU� WHUMXQ� UHND\DVD�

SHUDQJNDW� OXQDN� 6,0� GLGDVDUNDQ� VLNOXV�
NRQYHQVLRQDO� GDODP� ELGDQJ� UHND\DVD� ODLQQ\D�

GHQJDQ� SHQGHNDWDQ� \DQJ� VLVWHPDWLV�� 7DKDSDQ� ±�

WDKDSDQ� GDODP� VLNOXV� NODVLN� �PRGHO� DLU� WHUMXQ�

UHND\DVD� SHUDQJNDW� OXQDN� 6,0� DGDODK� VHEDJDL�

EHULNXW����

�

�
�

*DPEDU���0RGHO�:DWHUIDOO�

�

7HRUL�09&���0RGHOOLQJ�9LHZ�&RQWUROOHU���

0RGHO�� 0RGHO� PHZDNLOL� VWUXNWXU� GDWD��

%LDVDQ\D� PRGHO� EHULVL� IXQJVL�IXQJVL� \DQJ�

PHPEDQWX� VHVHRUDQJ� GDODP� SHQJHORODDQ� EDVLV�

GDWD� VHSHUWL� PHPDVXNNDQ� GDWD� NH� EDVLV� GDWD��

SHPEDUXDQ�GDWD�GDQ�ODLQ�ODLQ��

9LHZ��9LHZ�DGDODK�EDJLDQ�\DQJ�PHQJDWXU�

WDPSLODQ� NH� SHQJJXQD�� %LVD� GL� NDWDNDQ� EHUXSD�

KDODPDQ�ZHE��

&RQWUROOHU�� &RQWUROOHU� PHUXSDNDQ� EDJLDQ�
\DQJ�PHQMHPEDWDQL�PRGHO�GDQ�YLHZ��&RQWUROOHU�

EHULVL� SHULQWDK�SHULQWDK� \DQJ� EHUIXQJVL� XQWXN�

PHPSURVHV� VXDWX� GDWD� GDQ� PHQJLULPNDQQ\D� NH�
KDODPDQ�ZHE��

'HQJDQ�PHQJJXQDNDQ�PHWRGH�09&�PDND�

DSOLNDVL� DNDQ� OHELK� PXGDK� XQWXN� GLUDZDW� GDQ�
GLNHPEDQJNDQ�� 8QWXN� PHPDKDPL� PHWRGH�

SHQJHPEDQJDQ� DSOLNDVL� PHQJJXQDNDQ� 09&�

GLSHUOXNDQ� SHQJHWDKXDQ� WHQWDQJ� SHPURJUDPDQ�

EHURULHQWDVL� REMHN� �2EMHFW� 2ULHQWHG�

3URJUDPPLQJ��� $OXU� NHUMD� GDUL� 09&� GDSDW� GL�

OLKDW�SDGD�JDPEDU���
�

*DPEDU���*DPEDUDQ�8PXP�'DVKERDUG�
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�
*DPEDU���$OXU�.HUMD�09&�

�

��� 0(72'(�3(1(/,7,$1��

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH�

SHQHOLWLDQ� HNVSHULPHQWDO� GHQJDQ� PHWRGH�

ZDWHUIDOO��'LPDQD�GLGDODPQ\D�WHUGDSDW�PHWRGH�

5HTXLUHPHQW� (OLFLWDWLRQ� GDQ�

VHEDJDLQ\D�$GDSXQ� WDKDSDQ� SHQHOLWLDQ� GDSDW�
GLOLKDW�SDGD�JDPEDU�GL�EDZDK�LQL���

�

�
�

�

��� +$6,/�'$1�3(0%$+$6$1��

7DKDS�(OLVLWDVL�

6HWHODK� PHODNXNDQ� VWXGL� SXVWDND� GDQ�

REVHUYDVL� GDQ�ZDZDQFDUD� WHUKDGDS� VWDNHKROGHU��

PDND� GLGDSDW� EHEHUDSD� NHEXWXKDQ� \DQJ�
GLSHUOXNDQ� JXQD� PHPEDQJXQ� � VHEXDK� � VLVWHP��

\DQJ� GLLQJLQNDQ�� � NHEXWXKDQ�NHEXWXKDQ� XVHU�

GHQJDQ� PHWRGH� HOLVLWDVL�� $GDSXQ� KDVLO� HOLVLWDVL�

ILQDO�DGDODK�VHEDJDL�EHULNXW���

��� 0HQDPSLONDQ�YHUVLILNDVL�PHQX�ORJLQ�

��� 0HQDPSLONDQ� PHQX� XWDPD� GDVKERDUG�

60.�)DGLODK��

��� 0HQDPSLONDQ�KHDGHU�60.�)DGLODK��

��� 0HQDPSLONDQ�PHQX�ORJRXW�
��� 0HQDPSLONDQ� GDVKERDUG� LQIRUPDVL�

DEVHQVL�JXUX��

��� 0HQDPSLONDQ� � GDVKERDUG� LQIRUPDVL�
DEVHQVL�VLVZD�

��� 0HQDPSLONDQ� GDVKERDUG� SHPED\DUDQ�

633�
��� 0HQDPSLONDQ�GDWD�UHDOLVDVL�SHQ\HOHVDLDQ�

533�

��� 6WDII� 78� GDSDW� PHQJLQSXW� GDWD� PDVWHU�

VLVZD�� NHODV�� JXUX�� PDWD� SHODMDUDQ��

6..0� GDQ� PHQJLQSXW� UHDOLVDVL� 633�

VLVZD�

���� .HSDOD� 6HNRODK� PHPLOLNL� KDN� DNVHV�

GDVKERDUG�VHFDUD�NHVHOXUXKDQ�

���� *XUX� SLNHW� GDSDW� PHQJLQSXW� DEVHQVL�
VLVZD�GDQ�JXUX�SHUKDUL�

���� 7LQJNDWDQ�XVHU� GDSDW� WHUEDJL� VHVXDL� KDN�

DNVHVQ\D��
���� 7DPSLODQ� VLVWHP� PXGDK� GLJXQDNDQ� GDQ�

GLSDKDPL�ROHK�XVHU�

���� 7DPSLODQ�VLVWHP�VLPSOH�GDQ�PHQDULN�

���� 0HPLOLNL�NHDPDQDQ�GDWD�\DQJ�EDJXV���

���� 7DPSLODQ� PHPLOLNL� FLUL� NKDV� 60.�

)DGLODK��

���� 0HQDPSLONDQ�VLVWHP�\DQJ�XVHU�IULHQGO\���

PXGDK�GLSDKDPL�XVHU���

�
7DKDS�3HPRGHODQ�8VH�&DVH�<DQJ�%HUMDODQ�

�'DUL� GLDJUDP� XVH� FDVH� GL� VDPSLQJ� GDSDW�

GLMHODVNDQ�EDKZD�WHUGDSDW����DNWRU�XWDPD��\DLWX����
JXUX�SLNHW��VWDII�78��.HSDOD�MXUXVDQ��GDQ�.HSDOD�

6HNRODK����DNWRU�LQLODK�\DQJ�PHQMDODQNDQ�VLVWHP�

\DQJ� EHUMDODQ� GLDQWDUDQ\D� JXUX� SLNHW� DNDQ�
PHODNXNDQ�IXQJVLRQDO�PHQJLQSXW�DEVHQ�JXUX�GDQ�

DEVHQ� VLVZD� VHFDUD� PDQXDO�� VWDII� 78� DNDQ�

PHODNXNDQ� IXQJVLRQDO� PHQJLQSXW� GDWD� UHDOLVDVL�

..0�VLVZD��SHODQJJDUDQ�VLVZD�GDQ�SHPED\DUDQ�

633�� NHSDOD� MXUXVDQ� DNDQ� PHQMDODQ� IXQJVLRQDO�

PHQJLQSXW� UHDOLDVL� SHQ\HOHVDLDQ� 533�� UHDOLVDVL�

NHOXOXVDQ�8MLDQ�1DVLRQDO�VLVZD��.HSDOD�VHNRODK�*DPEDU���3HQJHPEDQJDQ�.RQVHS�:DWHUIDOO�

�
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DNDQ� PHOLKDW� VHPXD� ODSRUDQ� \DQJ� GLEXDW� ROHK�

DNWRU�ODLQ�VHFDUD�PDQXDO��

�

�
�

*DPEDU���8VH�&DVH�\DQJ�EHUMDODQ�
�

7DKDS�3HPRGHODQ�8VH�&DVH�3DFNDJH�<DQJ�'L�

XVXONDQ��

�

�
�

*DPEDU���8VH�&DVH�3DFNDJH�\DQJ�GL�XVXONDQ�

�
'DUL� JDPEDU� GL� DWDV� GDSDW� GL� MHODVNDQ�

EDKZD� WHUGDSDW� �� DNWRU� \DLWX� $GPLQ�� .HSDOD�

VHNRODK� �� .HSVHN��� .HSDOD� -XUXVDQ� �� .HSMXU� ���

:DOL� NHODV� VHUWD� *XUX� %3�� 6HWLDS� DNWRU� GDODP�

PHQJDNVHV� VLVWHP� GL� KDUXVNDQ� ORJ� LQ� WHUOHELK�

GDKXOX��$GPLQ�GDSDW�PHODNXNDQ�WUDQVDNVL�VHFDUD�

SHQXK�NHSDGD�PDVWHU�GDWD�.HSDOD�VHNRODK�KDQ\D�

GDSDW�PHOLKDW�GDVKERDUG��WDQSD�GDSDW�PHODNXNDQ�

WUDQVDNVL�NHSDGD�PDVWHU�GDWD��.HSMXU��:DOL�.HODV�
GDQ� JXUX� %3� GDSDW� PHODNXNDQ� WUDQVDNVL� VHVXDL�

UROH�Q\D� DQWDUD� ODLQ� LQSXW� UHDOLDVDVL�DEVHQ�JXUX��

LQSXW�UHDOLDVDVL�DEVHQ�VLVZD�� LQSXW�UHDOLVDVL�533�
JXUX�� LQSXW� UHDOLVDVL� SHODQJJDUDQ� VLVZD�� LQSXW�

UHDOLVDVL� SHPED\DUDQ� 633� VHUWD� LQSXW� UHDOLDVDVL�

SHQFDSDLDQ��

�

�
�

*DPEDU���6HTXHQFH�*XUX�

�

*DPEDU� GLDWDV� DGDODK� VHTXHQFH� GLDJUDP�

WUDQVDNVL�JXUX�SDGD�PDVWHU�GDWD���XQWXN�PDVXN�NH�

GDODP�VLV\HP�DGPLQ�KDUXV�ORJ�LQ�WHUOHELK�GDKXOX��

ODOX� V\VWHP� DNDQ� PHODNXNDQ� YHULILNDVL�� -LND�

EHUKDVLO��PDND�WDPSLODQ�KRPH�DNDQ�WDPSLO��DGPLQ�

PHPLOLK�PDVWHU�GDWD�ODOX�PHPLOLK�JXUX�\DQJ�DNDQ�

GLODNXNDQ� WUDQVDNVL�SDGD�IRUP�JXUX��GLODQMXWNDQ�

PHODNXNDQ� SURVHV� TXHU\� GDQ� PHQDPSLONDQQ\D�

NHPEDOL���

�

�
�

*DPEDU���6WDWH�'LDJUDP�
�

8QWXN�PHQJLQSXW�� HGLW� DWDX� WDPEDK� SDGD�

PDVWHU� GDWD� JXUX�� PDND� XVHU� PHPDVXNL� VLVWHP�

GHQJDQ� ORJ� LQ� ODOX� GLODNXNDQ� YHULILNDVL�� MLND�

EHUKDVLO��PDND� DNDQ� WDPSLO� KDODPDQ� XWDPD� GDQ�

PHPDQJJLO�PDVWHU�GDWD��'DODP�PDVWHU�GDWD��XVHU�

GDSDW� PHODNXNDQ� WUDQVDNVL� VHVXDL� UROH� XVHU��
$GPLQ� GDSDW� PHPEXDW� UHFRUG� JXUX� EDUX� SDGD�

IRUP� JXUX� ODOX� PHQ\LPSDQQ\D�� GDQ�

PHQDPSLONDQQ\D�NHPEDOL��
�
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0RGHO�5DQFDQJDQ�%DVLV�'DWD��

�

�
�

*DPEDU���5DQFDQJDQ�%DVLV�GDWD�VLVZD�
�
'DUL� UDQFDQJDQ� EDVLV� GDWD� GLDWDV� GDSDW�

GLMHODVNDQ� EDKZD� SDGD� WDEHO� VLVZD� PHPLOLNL�

SULPDU\� NH\� � 1,6� \DQJ� PHPLOLNL� UHODWLRQVKLS�

GHQJDQ� WDEHO� ±� WDEHO� ODLQ� GHQJDQ� UHODVL� IRUHLJQ�

NH\���

�

�
�

*DPEDU���5DQFDQJDQ�%DVLV�'DWD�*XUX�

�

3DGD� UDQFDQJDQ� EDVLV� GDWD� GLDWDV� GDSDW�

GLOLKDW�EDKZD�\DQJ�PHQMDGL� WDEHO�PDVWHU�DGDODK�

WDEHO� JXUX� GHQJDQ� .RGH*XUX� VHEDJDL� 3ULPDU\�
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