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3URJUDP�6WXGL�0DJLVWHU�,OPX�.RPSXWHU��)DNXOWDV�7HNQRORJL�,QIRUPDVL��8QLYHUVLWDV�
%XGL�/XKXU���-O��&LOHGXJ�5D\D��57����5:����3HWXNDQJDQ�8WDUD��.HF��3HVDQJJUDKDQ��.RWD�

-DNDUWD�6HODWDQ��'.,�-DNDUWD�������H�PDLO���PHUGHNDUD\D�DPU#JPDLO�FRP��
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$%675$.
$QDOLVD� VHQWLPHQW� DWDX� RSLQLRQ� PLQLQJ� PHUXSDNDQ� WHNQLN� \DQJ� GLJXQDNDQ� XQWXN�

PHQJRODK�GDWD�\DQJ�GLGDSDWNDQ�GDUL�PHGLD�VRVLDO��.HQDLNDQ�KDUJD�WLNHW�SHVDZDW�WHUMDGL�VHWHODK�
DGDQ\D� NHFHODNDDQ� GDUL� VDODK� VDWX� PDVNDSDL� GRPHVWLN�� ,PEDV� GDUL� NHFHODNDDQ� WHUVHEXW�
PHQ\HEDNDQ� VHPXD� WLNHW� PDVNDSDL� SHQHUEDQJDQ� ,QGRQHVLD� PHQJDODPL� NHQDLNDQ�� %DQ\DN�
PDV\DUDNDW�\DQJ�PHQ\D\DQJNDQ�GHQJDQ�NHQDLNDQ�WLNHW�SHVDZDW�WHUVHEXW��3HQHOLWLDQ�LQL�DNDQ�
PHPDQIDDWNDQ�GDWD�WZHHW�SDGD�WZLWWHU�XQWXN�PHQOLKDW�SHUVHSVL�PDV\DUDNDW�WHUKDGDS�NHQDLNDQ�
KDUJD� WLNHW� SHVDZDW� GHQJDQ� PHQJJXQDNDQ� PHWRGH� QDwYH� ED\HV� GDQ� .11� GHQJDQ�
PHQJNODVLILNDVLNDQ�VHQWLPHQ�VHQWLPHQW�SRVLWLI��QHJDWLYH�GDQ�QHWUDO��7LQJNDW�DNXUDVL�NODVLILNDVL�
PHQJJXQDNDQ�QDwYH�ED\HV� VHEHVDU��������VHGDQJNDQ� WLQJNDW�DNXUDVL�GHQJDQ�PHWRGH�.11�
VHEHVDU���������

.DWD�.XQFL ��$QDOLVD�6HQWLPHQ��.ODVLILNDVL��1DwYH�ED\HV��7LNHW�3HVDZDW���

,�3(1'$+8/8$1�
7HNQRORJL� LQIRUPDVL� VDDW� LQL� WLGDN� ELVD� OHSDV� GDUL� NHKLGXSDQ� VHKDU�KDUL�� %DQ\DN�

NHPXGDKDQ� \DQJ� GLEHULNDQ� XQWXN� EDLN� XQWXN� PHQFDUL� LQIRUPDVL�� EHUNRPXQLNDVL� DWDX�

NHPXGDKDQD�ODLQQ\D��3DGD�HUD�WHNQRORJL�LQIRUPDVL�VDDW�LQL��EDQ\DN�LQIRUPDVL�\DQJ�PHQJDOLU�

PHODOXL� MDULQJDQ��:HE� GHQJDQ� %HUEDJDL� NRQWHQ� PHOLSXWL� LQIRUPDVL� REMHNWLI� PDXSXQ� RSLQL�

VXEMHNWLI�

$QDOLVD�VHQWLPHQW�PHUXSDNDQ�EDJLDQ�GDUL�WH[W�PLQLQJ��7H[W�PLQLQJ�PHUXSDNDQ�SURVHV�

SHQJDPELODQ� LQIRUPDVL� GDWD� WHNVWXDO� \DQJ�PHPLOLNL� NXDOLWDV� WLQJJL� VHUWD� GDSDW�PHQJHWDKXL�

SHUPDVDODKDQ�GDODP�WHNV�GDUL�VHEXDK�WRSLN�WHUWHQWX��0HGLD�VRVLDO�WZLWWHU�PH\HGLDNDQ�OD\DQDQ�

WZHHW�GLPDQD�XVHU�GDSDW�PHQXOLV�VHPXD�NHOXK�NHVDK�PHUHND�DWDX�SHQGDSDW�PHUHND�PHQJHQDL�

PDVDODK�GDQ�WRSLN�WHUWHQWX��3HQGDSDW�WHUVHEXW�PHUXSDNDQ�SDQGDQJDQ�SRVLWLI�PDXSXQ�QHJDWLYH�

XVHU� WHUKDGDS� VXDWX� WRSLN�� 3HQGDSDW�SHQGDSDW� XVHU� SDGD� WZLWWHU� WHUVHEXW� GDSDW� GLMDGLNDQ�

SHQHOLWLDQ�XQWXN�PHOLKDW�LQIRUPDVL�

0HQXUXW��$GLVDVPLWD���������%DQJVD�\DQJ�PDMX�DGDODK�EDQJVD�\DQJ�PHPLOLNL�VLVWHP�

WUDQVIRUPDVL� \DQJ� EHUNXDOLWDV�� 7UDQVIRUPDVL� \DQJ� GLSHUOXNDQ� XQWXN�PHQXQMDQJ� VHNWRU� ODLQ

XQWXN�EHUNHPEDQJ�JXQD�PHQGRURQJ�SHUNHPEDQJDQ�GDHUDK�WHUWLQJJDO�
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7UDQVSRUWDVL�XGDUD�DWDX�SHVDZDW�PHUXSDNDQ�WUDQVSRUWDVL�\DQJ�GDSDW�PHQHPSXK�MDUDN�

\DQJ�MDXK�GHQJDQ�ZDNWX�\DQJ�UHODWLYH�VLQJNDW��.DUHQD�DODVDQ�HILVLHQVL�ZDNWX�WHUVHEXW�WLQJNDW�

SHQJJXQDDQ�WUDQVSRUWDVL�XGDUD�GL�,QGRQHVLD�PHQJDODPL�SHQLQJNDWDQ�VHWLDS�WDKXQQ\D��6HODPD�

-DQXDUL�'HVHPEHU������MXPODK�SHQXPSDQJ�GRPHVWLN�PHQFDSDL������MXWD�RUDQJ�DWDX�QDLN�������

SHUVHQ�GDQ�MXPODK�SHQXPSDQJ�LQWHUQDVLRQDO�PHQFDSDL������MXWD�RUDQJ�DWDX�QDLN������SHUVHQ�

GLEDQGLQJ�SHULRGH�\DQJ�VDPD�WDKXQ��������ESV�JR�LG��1RYHPEHU������KLQJJD�MXQL������KDUJD�

WLNHW�SHVDZDW�QDLN� UDW�UDWD� VHEHVDU�����KLQJJD�������.HQDLNDQ�KDUJD� WLNHW�SHVDZDW� WHUMDGL�

SDVFD� NHFHODNDDQ� VDODK� VDWX� PDVNDSDL� SHQHUEDQJDQ� GRPHVWLF�� %DQ\DN� PDV\DUDNDW� \DQJ�

PHQJHOXK� DWDV�QDLNQ\D� KDUJD� WLNHW� SHVDZDW��3HQHOLWLDQ� LQL�EHUWXMXDQ�XQWXN�PHOLKDW�SHUVHSVL�

PDV\DUDNDW�WHKDGDS�NHQDLNDQ�KDUJD�WLNHW�SHVDZDW�PHODOXL�PHGLD�VRVLDO�WZLWWHU��

+DVLO�SHQHOWLDQ�\DQJ�GLODNXNDQ�ROHK�)DX]LDK�$IVKRK��������EHUMXGXO�DQDOLVD�VHQWLPHQ�

PHQJJXQDNDQ�QDwYH�ED\HV�XQWXN�PHOLKDW�SHUVHSVL�PDV\DUDNDW� WHUKDGDS�NHDQLNDQ�KDUJD� MXDO�

URNRN�SDGD�PHGLD�VRVLDO�WZLWWHU��PHQJKDVLONDQ�QLODL�SUHFLVLRQ�����SDGD�GDWD�RSLQL�QHJDWLI�GDQ�

QLODL� UHFDOO� ���� SDGD� GDWD� RSLQL� QHJDWLI�� 8QWXN� QLODL� DNXUDVL� PHQJJXDNDQ� /H[LRQ� %DVHG�

PHQJKDVLONDQ�QLODL�SHUVHQWDVH�VHEHVDU�����SDGD�GDWD�RSLQL�QHWUDO��3HQJXMXDQ�PHQJJXQDNDQ�

PHWRGH�QDwYH�ED\HV�FODVVLILHU�QLODL�SUHFLVLRQ�VHEHVDU�����GHQJDQ�RSLQL�SRVLWLI��GDQ�QLODL�UHFDOO�

����GHQJDQ�RSLQL� SRVLWLI�� GHQJDQ�QLODL� DFFXUDF\� VDDW� SHQJXMLDQ� VHEHVDU� ����GHQJDQ�RSLQL�

QHWUDO��'DSDW�GLOLKDW�EDKZD�NLQHUMD�QDwYH�ED\HV�FODVVLILHU�GDODP�PHODNXNDQ�NODVLILNDVL�WHUEXNWL�

OHELK�EDLN�GDUL�SDGD�OH[LRQ�EDVHG��'HQJDQ�KDVLO�SUHVHQWDVL�WZHHW����QHWUDO������SRVLWLI�GDQ�

����QHJDWLI�

3HQHOLWLDQ�\DQJ�EHUMXGXO�VLVWHP�NODVLILNDVL�RSLQL�SHQJJXQD�PDVNDSDL�SHQHUEDQJDQ�GL�

,QGRQHVLD� SDGD� MHMDULQJ� VRVLDO� WZLWWHU� PHQJJXQDNDQ� PHWRGH� .1HDUHVW� 1HLJKERXU�� 'DWD�

VDPSOLQJ�SDGD�VLVWHP�LQL�PHQJJXQDNDQ��������RSLQLRQ�WZHHW�\DQJ�GLSURVHV�GHQJDQ�DOJRULWPD�

:,')�GDODP�SHPERERWDQ�GDQ�PHWRGH�.1HDUHVW�1HLJERXU�GDODP�WDKDS�NODVLILNDVL�RSLQL��+DVLO�

SHQJXMLDQ�PHPSHUROHK�UDQJH���SDGD�DOJRULWPD�&RVLQH�6LPLODULW\�PHQMDGL�QLODL�DNXUDVL�\DQJ�

WLQJJL�GHQJDQ�QLODL�DNXUDVL�VHEHVDU��������RSLQL�SRVLWLI�GDQ��������SDGD�RSLQL�QHJDWLYH�

,,,��0(72'2/2*,�3(1(/7,$1

7DKDSDQ�PHWRGRORJL�SHQHOLWLDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

*DPEDU����0RGHO�\DQJ�GLXVXONDQ

ĚĂƚĂƐĞƚ �ĂƚĂ�
WƌĞƉƌŽĐĞƐƐŝŶ

�ůĂƐƐŝĨŝĞĚ�EĂŢǀĞ�
�ĂǇĞƐ

DŽĚĞů�
ĂĐĐƵƌĂĐǇ�
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�� 'DWDVHW

'DWD�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ� LQL�GLDPELO�GDUL� WZHHWV�SHQJJXQD�WZLWWHU�GDQJDQ�

PHQJJXQDNDQ�$3,�WZLWWHU��

�� 'DWD�3UHSURFHVVLQJ

'DWD�\DQJ�GLGDSDW�GDUL�WZLWWHU�GL�ODNXNDQ�SUHSURFHVVLQJ�XQWXN�PHQJKLODQJNDQ�NDWD�NDWD�

\DQJ�GDSDW�PHQJJDQJX�SURVHV�NODVLILNDVL�

�� &ODVVLILHG�1DwYH�%D\HV

0HWRGH�\DQJ�GLJXQDNDQ�DGDODK��PHWRGH�1DwYH�ED\HV�XQWXN�SHQJNODVLILNDVL�GDWD�1�1DwYH�

ED\HV�GLSLOLK�NDUHQD�VDQJDW�VHGHUKDQD��HILVLHQ�GDQ�PHUXSDNDQ�WHNQLN�PDFKLQH�OHDUQLQJ

\DQJ�SRSXODU�XQWXN�NODVLILNDVL�WHNV��'DQ�PHPLOLNL�SHUIRUPD�\DQJ�EDLN�PDV\DUDNDW��2SLQL�

PDV\DUDNDW� GDSDW� GLOLKDW� GDUL� NDWD�NDWD� \DQJ� GLJXQDNDQ� GDQ� GDUL� HPRWLFRQ� \DQJ�

GLFDQWXPNDQ�SDGD�WZHHW�WHUVHEXW�

,,� +$6,/�'$1�3(0%$+$6$1

$� 'DWD�6HW

7ZHHW�\DQJ�GLDPELO�GLEDWDVL�GDUL�EXODQ�1RYHPEHU������VDPSDL�-XQL������GLPDQD�SDGD�

UDQJH� EXODQ� WHUVHEXW� PHUXSDNDQ� SXQFDN� NHQDLNDQ� KDUJD� WLNHW� SHVDZDW�� 'DWD� WZHHWV� \DQJ�

GLGDSDWNDQ�GDUL�WZLWWHU�GHQJDQ�PHQJJXQDNDQ�$3,�WZLWWHU�DGDODK�VHEDQ\DN�����WZHHWV�

%� 'DWD�3UHSURFHVVLQJ

'DWD�SUHSURFHVVLQJ�PHUXSDNDQ�WDKDS�DZDO� �XQWXN�PHJRODK�GDWD�WHNV�PHQMDGL�DQDOLVD�

VHQWLPHQ��3DGD�SHQHOLWLDQ�LQL�SUHSURFHVVLQJ�\DQJ�GLODNXNDQ�DGDODK�

�� 6WRSZRUG��\DLWX�PHQJKLODQJNDQ�NDWD� WHUWHQWX�\DQJ� WLGDN�GLSHUOXNDQ�GDODP�SURVHV�

NODVLILNDVL��

�� 0HQJKDSXV�85/

�� 0HODNXNDQ�5HJH[S��\DLWX�PHQJKLODQJNDQ�NDUDNWHU�VHODLQ�KXUXI�GDQ�DQJND�

&� 'DWD�VHEHOXP�SURVHV�3UHSURFHVVLQJ

'DWD� \DQJ� EHOXP� GLODNXNDQ� SURVHV� SUHSURFHVVLQJ� PDVLK� WHUGDSDW� QRLVH� \DQJ� GDSDW�

PHQJJDQJJX�SURVHV�NODVLILNDVL



ϮϰϮ

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

'� 'DWD�VHWHODK�SURVHV�SUHSURFHVVLQJ

'DWD� \DQJ� VXGDK� GLODNXNDQ� SURVHV� SUHSURFHVVLQJ� VXGDK� VLDS� XQWXN� GL� ODNXNDQ�

NODVLILNDVL�

(� &ODVVLILHG�1DwYH�%D\HV

.ODVLILNDVL� DGDODK� SURVHV� XQWXN� PHQHQWXNDQ� VHEXDK� NDOLPDW� VHEDJDL� DQJJRWD� NHODV�

SRVLWLI�� QHJDWLYH� DWDX�NHODV� QHWUDO�� LQL�PHQJJXQDNDQ�GDWD� ODWLK� ��� WZHHWV� GDQ� GDWD� XML�

VHEDQ\DN����WZHHW��'DUL�WZHHW�WHUVHEXW�GDSDW�GLOLKDW�EHUEDJDL�RSLQL

�� .ODVLILNDVL�WZHHW�SURILOHU�SDGD�GDWD�SRVLWLI

*DPEDU����.ODVLILNDVL�WZHHW�SURILOHU�SDGD�GDWD�SRVLWLI

�� .ODVLILNDVL�WZHHW�SURILOHU�SDGD�GDWD�QHJDWLI

*DPEDU����.ODVLILNDVL�WZHHW�SURILOHU�SDGD�GDWD�QHJDWLI

�� .ODVLILNDVL�WZHHW�SURILOHU�SDGD�GDWD�QHWUDO

*DPEDU����.ODVLILNDVL�WZHHW�SURILOHU�GDWD�QHWUDO
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�� +DVLO�3UHVHQWDVH�7ZHHW

%HGDVDUNDQ�GDWD�WZHHW��SHQHOLWLDQ�\DQJ�GLODNXNDQ�GDDSDW�GLNHWDKXL�EDKZD�QLODL�VHQWLPHQW�

\DQJ�SDOLQJ�EDQ\DNWHUEHQWXN�DGDODK�VHQWLPHQW�QHXWUDO�VHEHVDU�����

EŝůĂŝ� ƐĞŶƚŝŵĞŶƚ� ŶĞŐĂƚŝǀĞ� ƐĞďĞƐĂƌ� ϮϮй͘� ^ĞŶƚŝŵĞŶƚ� ŶĞŐĂƚŝǀĞ� ĚĂƉĂƚ� ĚŝĂƌƚŝŬĂŶ� ďĂŚǁĂ�

ŵĂƐǇĂƌĂŬĂƚ�ƚŝĚĂŬ�ŵĞŶǇĞƚƵũƵŝ�ĚĞŶŐĂŶ�ŬĞŶĂŝŬĂŶ�ŚĂƌŐĂ�ƚŝŬĞƚ�ƉĞƐĂǁĂƚ͘��ĂŶ�ƐŝƐĂŶǇĂ�ϭϲй�ƵŶƚƵŬ�

ƐĞŶƚŝŵĞŶƚ� ƉŽƐŝƚŝĨ͘� ǇĂŶŐ� ĂƌƚŝŶǇĂ� ŵĂƐǇĂƌĂŬĂƚ� ƚŝĚĂŬ� ŵĞŵƉĞƌŵĂƐĂůĂŚŬĂŶ� ĚĞŶŐĂŶ� ĂĚĂŶǇĂ�

ŬĞŶĂŝŬĂŶ�ŚĂƌŐĂ�ƚŝŬĞƚ�ƉĞƐĂǁĂƚ͘

�ŝĂŐƌĂŵ�ϭ͘�,ĂƐŝů��ŶĂůŝƐĂ�^ĞŶƚŝŵĞŶ͘

)� (YDOXDVL�SHQJXMLDQ�

3HQJXMLDQ�SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�&RQIXVLRQ�PDWULNV��XQWXN�PHQXQMXNNDQ�VHEHUDSD�

EDLN�PRGHO�\DQJ� WHUEHQWXN��$FFXUDF\�PHQJJXQDNDQ�DOJRULWPD�1DwYH�ED\HV�VHEHVDU���������

<DQJ� DUWLQ\D� GHQJDQ� PHQJJXQDNDQ� DOJRULWPD� 1DwYH� ED\HV� WLQJNDW� DNXUDVL� OHELK� EHVDU�

GLEDQGLQJNDQ�PHQJJXQDNDQ�.�1HDUHVW�1DLJERXU�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ�VHEHOXPQ\D��

$NXUDVL�.�1HDUHVW�1DLJERXU�KDQ\D�VHEHVDU��������

�� +DVLO�GDWD�ODWLK�GHQJDQ�DOJRULWPD�1DwYH�%D\HV

'ĂŵďĂƌ�ϱ͘��ĂƚĂ�ůĂƚŝŚ�ĚĞŶŐĂŶ�ĂůŐŽƌŝƚŵĂ�EĂŢǀĞ�ďĂǇĞƐ

ϭϲй
ϮϮй

ϲϮй

ƉŽƐŝƚŝǀĞ ŶĞŐĂƚŝǀĞ ŶĞƵƚƌĂů
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�� +DVLO�'DWD�8ML�GHQJDQ�$OJRULWPD�1DwYH�%D\HV�

*DPEDU����'DWD�XML�GHQJDQ�DOJRULWPD�1DwYH�ED\HV

�� +DVLO�GDWD�ODWLK�GHQJDQ�DOJRULWPD�.�1HDUHVW�1HLJERXU

'ĂŵďĂƌ�ϳ͘��ĂƚĂ�ůĂƚŝŚ�ĚĞŶŐĂŶ�ĂůŐŽƌŝƚŵĂ�<ͲEĞĂƌĞƐƚ�EĞŝŐďŽƵƌ

�� +DVLO�GDWD�ODWLK�GHQJDQ�DOJRULWPD�.�1HDUHVW�1HLJERXU

'ĂŵďĂƌ�ϴ͘��ĂƚĂ�Ƶũŝ�ĚĞŶŐĂŶ�ĂůŐŽƌŝƚŵĂ�<ͲEĞĂƌĞƐƚ�EĞŝŐďŽƵƌ

�� 3HQJXMLDQ�PRGHO�GHQJDQ�FRQIXVLRQ�PDWULNV

7DEHO����3HUEDQGLQJDQ�$OJRULWPD�1DLYH�%D\HV�GHQJDQ�$OJRULWPD�.�1HDUHVW�1HLJERXU�

6HQWLPHQ $QDOLVLV 1DwYH�%D\HV .11

3RVLWLYH � � �

1HJDWLYH �� � �

1HXWUDO �� �� ��

$FFXUDF\ ������ ������
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,9�.(6,038/$1

%HUGDVDUNDQ� KDVLO� DQDOLVD� WHUVHEXW�� GDSDW� GLVLPSXONDQ� EDKZD�7ZHHW� NHQDLNDQ� KDUJD� WLNHW�

SHVDZDW� GDSDW� GL� NODVLILNDVL� GHQJDQ� EDLN� NH� GDODP� EHQWXN� SRVLWLYH� GDQ� QHJDWLYH�� ����

PDV\DUDNDW�PHQJDQJJDS�NHQDLNDQ�KDUJD� WLNHW� SHVDZDW� VHEDJDL�KDO� \DQJ�ELDVD� VDMD�� �����

PHPEHULNDQ�WDQJJDSDQ�SRVLWLYH�GDQ�����PHPEHULNDQ�WDQJJDSD�QHJDWLYH��$NXUDVL�GDWD�ODWLK�

1DwYH�%D\HV�\DLWX�VHEHVDU������GDQ�.� 1HDUHVW�1HLJKERU�&ODVVLIHU�VHEHVDU����������8QWXN�

DNXUDVL� GDWD� XML�1DwYH� %D\HV� \DLWX� VHEHVDU� ������� GDQ�.� 1HDUHVW� 1HLJKERU� &ODVVLIHU�

VHEHVDU����������<DQJ�DUWLQ\D�DOJRULWPD�QDwYH�ED\HV�PHQJKDVLONDQ�DNXUDVL�\DQJ�OHELK�WLQJJL�

GL�EDQGLQJNDQ�.11���

'$)7$5�3867$.$

/HH�� 0�� �������� 0� 8/7,&/$66� 6� (17,0(17� $� 1$/<6,6� :,7+� 5(67$85$17�
5(9,(:6��
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