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'LQL�$GQL�1DYDVWDUD���-XOLD�6DILWUL���GDQ�'LDQD�3XUZLWDVDUL�

-XUXVDQ�7HNQLN�,QIRUPDWLND��,QVWLWXW�7HNQRORJL�6HSXOXK�1RSHPEHU��,76�

-O��7HNQLN�.LPLD��.DPSXV ,76�6XNROLOR��6XUDED\D�,QGRQHVLD

GLQLBQDYDVWDUD#LI�LWV�DF�LG�

$%675$.

.HPDMXDQ� WHNQRORJL� LQIRUPDVL� VDDW� LQL� EDQ\DN� GLJXQDNDQ� XQWXN� PHPEDQWX� NRPSXWDVL� GDWD� GDODP� EHUEDJDL�

SHQHOLWLDQ�� VDODK� VDWXQ\D� GDODP� ELGDQJ� NHVHKDWDQ� �PHGLV�� 'LEXWXKNDQ� SHUDQDQ� WHNQRORJL� LQIRUPDVL� XQWXN�

PHPEDQWX� NRPSXWDVL� GHQJDQ� PHODNXNDQ� NODVLILNDVL� GDWD� PHGLV� EHUGDVDUNDQ� NHWHUDQJDQ�NHWHUDQJDQ� \DQJ�

PHQMHODVNDQ�GDWD�WHUVHEXW��'DODP�WDKDSDQ�NODVLILNDVL�WHUNDGDQJ�GDWD�PDVLK�GDSDW�WLPEXO�EHEHUDSD�NHWLGDNSDVWLDQ�

\DQJ�GLVHEDENDQ�ROHK�DGDQ\D�LQIRUPDVL�\DQJ�NXUDQJ�WHSDW��DPELJXLWDV�GDODP�GDWD�PDVXNDQ��WXPSDQJ�WLQGLK�EDWDV�

EDWDV� DQWDUD� NHODV�� GDQ� NHWLGDNWHQWXDQ� GDODP� PHQGHILQLVLNDQ� ILWXU�� 8QWXN� PHQJDWDVL� SHUPDVDODKDQ� WHUVHEXW�

GLODNXNDQ�LPSOHPHQWDVL�PHWRGH�1HXUR�IX]]\�\DQJ�PHQJJXQDNDQ�NRPELQDVL�1HXUDO�1HWZRUN GDQ�SHQGHNDWDQ�WHRUL�

)X]]\�6HW XQWXN�NODVLILNDVL�GDWD�PHGLV� 1HXUR�IX]]\�PHUXSDNDQ�SHQJJDEXQJDQ�DQWDUD�VLVWHP�1HXUDO�1HWZRUN GDQ�

VLVWHP� IX]]\�� 6LVWHP� ORJLND� IX]]\� PHPLOLNL� NHPDPSXDQ� PHQDQJDQL� GDWD� SHQJHWDKXDQ� GDODP� SHUVHSVL� GDQ�

SHQDODUDQ�VHSHUWL�RWDN�PDQXVLD�WHWDSL�WLGDN�PHPLOLNL�NHPDPSXDQ�XQWXN�EHODMDU�GDQ�EHUDGDSWDVL��6HGDQJNDQ�1HXUDO�

1HWZRUN PHPLOLNL�NHPDPSXDQ�XQWXN�EHODMDU�GDQ�EHUDGDSWDVL�WHWDSL�WLGDN�PHPLOLNL�NHPDPSXDQ�SHQDODUDQ�VHSHUWL�

SDGD�VLVWHP�ORJLND�IX]]\��6DODK�VDWX�DOJRULWPD�\DQJ�GDSDW�GLDQGDONDQ�GDODP�NODVLILNDVL�GDWD�GDUL�GRPDLQ�1HXUDO�

1HWZRUN DGDODK�0XOWLOD\HU�3HUFHSWURQ� %DFNSURSDJDWLRQ�1HWZRUN �0/3%31���'DUL� KDVLO� XML� FRED� GLGDSDWNDQ�

WLQJNDW�DNXUDVL�SDGD�GDWDVHW�%UHDVW�&DQFHU�:LVFRQVLQ��0DPPRJUDSKLF�0DVV��GDQ�3LPD�,QGLDQV�'LDEHWHV�PDVLQJ�

PDVLQJ�PHQFDSDL�������������������GDQ��������� 6HODLQ�LWX��PHWRGH�1HXUR�)X]]\�GDSDW�PHQLQJNDWNDQ�DNXUDVL�

UDWD�UDWD�VHEHVDU��������GDUL�PHWRGH�$1),6�

.DWD�NXQFL� 1HXUR�IX]]\� 0XOWLOD\HU�3HUFHSWURQ�%DFNSURSDJDWLRQ�1HWZRUN��NODVLILNDVL��1HXUDO 1HWZRUN��GDWD�

PHGLV

$%675$&7

1RZDGD\V��LQIRUPDWLRQ�WHFKQRORJ\�LV�FXUUHQWO\�ZLGHO\�XVHG�WR�DVVLVW�GDWD�FRPSXWLQJ�LQ�YDULRXV�VWXGLHV��RQH�

RI� WKHP� LQ� WKH� ILHOG� RI� KHDOWK� �PHGLFDO�� ,W� WDNHV� WKH� UROH� RI� LQIRUPDWLRQ� WHFKQRORJ\� WR� DVVLVW� FRPSXWDWLRQ E\�

FODVVLI\LQJ�PHGLFDO�GDWD�EDVHG�RQ�GDWD�GHVFULSWLRQV��,Q� WKH�FODVVLILFDWLRQ�VWDJH� VRPHWLPHV�WKH�GDWD�VWLOO�DSSHDU

VRPH�XQFHUWDLQW\�FDXVHG�E\� WKH� ODFN�RI� LQIRUPDWLRQ��DPELJXLW\� LQ� LQSXW�GDWD��RYHUODSSLQJ�ERXQGDULHV�EHWZHHQ�

FODVVHV�� DQG� XQFHUWDLQW\� LQ� GHILQLQJ� IHDWXUHV� 7R� RYHUFRPH� WKRVH� SUREOHPV�� ZH� SURSRVHG� D� FRPELQHG� QHXUDO�
QHWZRUN�PHWKRG�DQG�IX]]\�VHW�WKHRU\�IRU�PHGLFDO�GDWD�FODVVLILFDWLRQ��FDOOHG�1HXUR�IX]]\��)X]]\�ORJLF�V\VWHP�LV�

DEOH�WR�KDQGOH�NQRZOHGJH�LQ�SHUFHSWLRQ�DQG�UHDVRQLQJ��:KHUHDV��QHXUDO�QHWZRUN�KDV�DELOLW\�WR�OHDUQ�DQG�DGDSW��

2QH�RI�UHOLDEOH�DOJRULWKP�LQ�QHXUDO�QHWZRUN�GRPDLQ�IRU�FODVVLILFDWLRQ�LV�0XOWLOD\HU�3HUFHSWURQ�%DFNSURSDJDWLRQ�

1HWZRUN �0/3%31��� %DVHG� RQ� H[SHULPHQWDO� UHVXOWV�� WKH� DFFXUDF\� RI� SURSRVHG� PHWKRG� IRU� %UHDVW� &DQFHU�

:LVFRQVLQ��0DPPRJUDSKLF�0DVV�� DQG� 3LPD� ,QGLDQV�'LDEHWHV� GDWDVHWV� DUH� ��������� ��������� DQG� ���������

UHVSHFWLYHO\� :KHUHDV��WKH�SURSRVHG�PHWKRG�LV�DEOH�WR�LQFUHDVH�DFFXUDF\�DYHUDJH�RI��������FRPSDUH�WR $1),6�

.H\ZRUGV� 1HXUR�IX]]\��0XOWLOD\HU� 3HUFHSWURQ� %DFNSURSDJDWLRQ 1HWZRUN�� FODVVLILFDWLRQ��1HXUDO�1HWZRUN�

PHGLFDO�GDWD



�� 3(1'$+8/8$1

'DWD� PHGLV� PHUXSDNDQ� GDWD� \DQJ� EHULVL�

ULZD\DW� SHQ\DNLW� VHVHRUDQJ� EHUGDVDUNDQ� GLDJQRVLV��

KDVLO�SHPHULNVDDQ�ILVLN��GDQ�DWULEXW�DWULEXW�ODLQ�\DQJ�
PHQHUDQJNDQ� VXDWX� SHQ\DNLW�� 'LEXWXKNDQ� SHUDQDQ�

WHNQRORJL� LQIRUPDVL� XQWXN� PHPEDQWX� NRPSXWDVL�

GHQJDQ�PHODNXNDQ�NODVLILNDVL�GDWD�PHGLV�EHUGDVDUNDQ�

NHWHUDQJDQ�NHWHUDQJDQ� \DQJ� PHQMHODVNDQ� GDWD�

WHUVHEXW��'DODP�WDKDSDQ�NODVLILNDVL�GDWD�PDVLK�GDSDW�

WLPEXO�EHEHUDSD�NHWLGDNSDVWLDQ�\DQJ�GLVHEDENDQ�ROHK�

DGDQ\D� LQIRUPDVL� \DQJ� NXUDQJ� WHSDW�� DPELJXLWDV�

GDODP� GDWD� PDVXNDQ�� WXPSDQJ� WLQGLK� EDWDV�EDWDV�

DQWDUD� NHODV�� GDQ� NHWLGDNWHQWXDQ� GDODP�

PHQGHILQLVLNDQ� ILWXU� �/LX�� ������� 8QWXN� PHQJDWDVL�

SHUPDVDODKDQ� WHUVHEXW�� PDND� GLJXQDNDQ� WHNQLN�

NODVLILNDVL� 1HXUR�IX]]\� EDUX� \DQJ PHQJJXQDNDQ�

NRPELQDVL� 1HXUDO� 1HWZRUN GDQ� SHQGHNDWDQ� WHRUL�

)X]]\�6HW SDGD�GDWD�PHGLV�

1HXUDO�1HWZRUN PHUXSDNDQ�VLVWHP�NRPSXWDVL�

FHUGDV� XQWXN� SHPRGHODQ� GDWD� \DQJ� FXNXS� SRSXOHU�

XQWXN� SUHVLVL� WLQJJL� GDQ� NHPDPSXDQ� EHODMDU� \DQJ�

WLQJJL�EDKNDQ�NHWLND� LQIRUPDVL�\DQJ� WHUVHGLD� VDQJDW�

VHGLNLW� �*KRVK�� ������� 6DODK� VDWX� DOJRULWPD� \DQJ�
GDSDW�GLDQGDONDQ�GDODP�NODVLILNDVL�GDWD�GDUL�GRPDLQ�

1HXUDO� 1HWZRUN DGDODK� 0XOWLOD\HU� 3HUFHSWURQ�

%DFNSURSDJDWLRQ�1HWZRUN �0/3%31���7HRUL�)X]]\�

6HW VHQGLUL� VDQJDW� IOHNVLEHO�GDODP�PHQDQJDQL�DVSHN�

\DQJ� EHUEHGD� GDUL� NHWLGDNSDVWLDQ� DWDX�

NHWLGDNOHQJNDSDQ� WHQWDQJ� VLWXDVL� GDODP� NHKLGXSDQ�
Q\DWD��6HEXDK�KLPSXQDQ�IX]]\�SDGD�YDULDEHO�QXPHULN�

GLZDNLONDQ�ROHK�IXQJVL�NHDQJJRWDDQ�IX]]\��(EHUKDUW��

�������)XQJVL�NHDQJJRWDDQ�PHPDLQNDQ�SHUDQDQ�\DQJ�

VDQJDW�SHQWLQJ�XQWXN�PHUHSUHVHQWDVLNDQ�PDVDODK�GDQ�

PHQJKDVLONDQ� NHSXWXVDQ� \DQJ� DNXUDW� �6X\DQWR��

������� 3DGD� PHWRGH� NODVLILNDVL� 1HXUR�IX]]\� LQL�

PHQJJXQDNDQ� IXQJVL� NHDQJJRWDDQ� *HQHUDOL]HG�

%HOOVKDSHG \DQJ� GDSDW� PHPEHULNDQ� OHELK� EDQ\DN�

IOHNVLELOLWDV� XQWXN� NODVLILNDVL� GHQJDQ� PHPRGLILNDVL�

SDUDPHWHU� \DQJ� GLPLOLNLQ\D�� 0HWRGH� NODVLILNDVL�

1HXUR�IX]]\�LQL�DNDQ�GLWHUDSNDQ�SDGD�WLJD�GDWDVHW�GDUL�

8&,� 0DFKLQH� /HDUQLQJ� 5HSRVLWRU\�� DQWDUD� ODLQ��

%UHDVW�&DQFHU�:LVFRQVLQ��0DPPRJUDSKLF�0DVV��GDQ�

3LPD� ,QGLDQV� 'LDEHWHV�� .HWLJD� GDWDVHW� WHUVHEXW�

PHUXSDNDQ�GDWD�PHGLV�\DQJ�FXNXS�SRSXOHU�GLJXQDNDQ�

XQWXN�NODVLILNDVL� GDWD� GDQ�PHPLOLNL� WLGDN� OHELK�GDUL�

VHSXOXK�DWULEXW�

8QWXN� PHQJDWDVL� SHUPDVDODKDQ� \DQJ� WHODK�

GLVHEXWNDQ� VHEHOXPQ\D�� GLODNXNDQ� LPSOHPHQWDVL�
PHWRGH� 1HXUR�IX]]\� XQWXN� NODVLILNDVL� GDWD� PHGLV

\DQJ�GLKDUDSNDQ�GDSDW�PHQJKDVLONDQ�NRPSXWDVL�\DQJ�

OHELK� DNXUDW� GDODP� NODVLILNDVL� GDWD� PHGLV�

GLEDQGLQJNDQ� PRGHO� NODVLILNDVL� ODLQQ\D�� +DVLO� XML�

FRED�PHWRGH�1HXUR�IX]]\�LQL�DNDQ�GLDQDOLVLV�GHQJDQ�

KDVLO�XML�FRED�GDUL�PHWRGH�$1),6�

�� 0(72'2/2*,�

0HWRGH� 1HXUR�)X]]\� PHQHUDSNDQ� GXD�

DOJRULWPD� XWDPD� \DLWX� WHRUL� KLPSXQDQ� IX]]\� GDQ�

0XOWLOD\HU� 3HUFHSWURQ� %DFNSURSDJDWLRQ� 1HWZRUN

�0/3%31��� 6LVWHP� LQL� PHPLOLNL� SURVHV� IX]]LILNDVL�

PHQJJXQDNDQ� IXQJVL� NHDQJJRWDDQ� *HQHUDOL]HG�

%HOOVKDSHG GDQ�PHPLOLNL�SURVHV�WUDLQLQJ VHUWD WHVWLQJ

SDGD�0/3%31�� 3URVHV� \DQJ� GLODNXNDQ� ROHK� VLVWHP�

1HXUR�)X]]\� DGDODK� XQWXN� PHQJKDVLONDQ� QLODL�

DNXUDVL�GDUL�NODVLILNDVL�GDWD��6HODLQ�LWX��VLVWHP�1HXUR�

)X]]\�MXJD�PHQJKDVLONDQ�506( GDQ�I�PHDVXUH��$OXU�

VLVWHP�1HXUR�IX]]\�VHFDUD�XPXP�GDSDW�GLOLKDW�SDGD�

*DPEDU ��

3DGD�*DPEDU����GDWD�PDVXNDQ�EHUXSD�PDWULNV�

\DQJ�WHODK�PHOHZDWL�WDKDS�SUHSRFHVVLQJ DNDQ�GLXEDK�

PHQMDGL� PDWULNV� NHDQJJRWDDQ� PHODOXL� SURVHV�

IX]]LILNDVL��)X]]LILNDVL�SDGD�VLVWHP�1HXUR�)X]]\�LQL�

PHQJJXQDNDQ� IXQJVL� NHDQJJRWDDQ� *HQHUDOL]HG�

%HOOVKDSHG�� 0DWULNV NHDQJJRWDDQ� KDVLO� GDUL�

IX]]LILNDVL� DNDQ� GLJXQDNDQ� VHEDJDL� LQSXW� XQWXN�

PHPEDQJXQ� SHQJNODVLILNDVL� 0/3%31��

3HQJNODVLILNDVL�0/3%31�GLEDQJXQ�GHQJDQ�MDULQJDQ�

V\DUDI� WLUXDQ� IHHGIRUZDUG \DQJ� WHUGLUL�GDUL�VHMXPODK�

QHXURQ� \DQJ� GLKXEXQJNDQ� ROHK� ERERW�ERERW�

SHQJKXEXQJ� NHPXGLDQ� PHQJJXQDNDQ�

EDFNSURSDJDWLRQ XQWXN�WUDLQLQJ��0RGHO�0/3%31�LQL�

VHODQMXWQ\D� GLJXQDNDQ� XQWXN� WHVWLQJ GDWD� XML��

.HPXGLDQ�GLODNXNDQ�SHPHWDDQ�GDWD�KDVLO� WHVWLQJ NH�

GDODP�NHODV�WHUWHQWX�SDGD�WDKDS�GHIX]]LILNDVL��

7DKDS�3UHSURFHVVLQJ�'DWDVHW

7HUGDSDW� WLJD� GDWDVHW� \DQJ� GLJXQDNDQ� SDGD�

VLVWHP�� \DLWX� %UHDVW� &DQFHU� :LVFRQVLQ �2ULJLQDO���

0DPPRJUDSKLF� 0DVV�� GDQ� 3LPD� ,QGLDQV� 'LDEHWHV�

\DQJ� PDVLQJ�PDVLQJ� PHPLOLNL� NDUDNWHULVWLN� \DQJ�

EHUEHGD��.HWLJD�GDWDVHW�\DQJ�GLDPELO�GDUL�ODPDQ�8&,�

0DFKLQH� /HDUQLQJ� 5HSRVLWRU\ WHUVHEXW� PHUXSDNDQ�

GDWD� \DQJ� EHOXP� VLDS� XML� NDUHQD� PDVLK� WHUGDSDW�

EDQ\DN�PLVVLQJ�YDOXH��8QWXN�LWX�GLODNXNDQ�WDKDS�SUD�

SURVHV� GDWD� \DQJ� PHQFDNXS� SURVHV� SHQDQJDQDQ�

PLVVLQJ�YDOXH��SHQJKLODQJDQ�DWULEXW��GDQ�QRUPDOLVDVL�

3HQDQJDQDQ�PLVVLQJ�YDOXH SDGD�NHWLJD�GDWDVHW�

GLODNXNDQ� GHQJDQ� PHQJKDSXV� DWDX� PHQJKLODQJNDQ�

GDWD� \DQJ� PHQJDQGXQJ� PLVVLQJ� YDOXH�� 6HGDQJNDQ�

SHQJKLODQJDQ� DWULEXW� GLODNXNDQ� SDGD� GDWDVHW� %UHDVW�

&DQFHU� :LVFRQVLQ� GDODP� DWULEXW� 6DPSOH� FRGH�

QXPEHU�� 3HQJKLODQJDQ� DWULEXW� GLJXQDNDQ� XQWXN�

*DPEDU������'LDJUDP�DOLU�VLVWHP�1HXUR�)X]]\�VHFDUD�

XPXP



PHPEXDQJ�DWULEXW�EHUOHELKDQ�VHKLQJJD�KDQ\D�DWULEXW�

\DQJ� UHOHYDQ� \DQJ� GLDPELO� GDUL� GDWDVHW� \DQJ�

GLEHULNDQ�� .HPXGLDQ� XQWXN� QRUPDOLVDVL� GHQJDQ�

PHPHWDNDQ� GDWD� GDODP� UHQWDQJ� QLODL� �� VDPSDL� ���

GLODNXNDQ� SDGD� GDWDVHW� 0DPPRJUDSKLF� 0DVV� GDQ�
3LPD� ,QGLDQV� 'LDEHWHV�� VHGDQJNDQ� SDGD� GDWDVHW�

%UHDVW�&DQFHU�:LVFRQVLQ�WLGDN�GLODNXNDQ�QRUPDOLVDVL�

NDUHQD� UHQWDQJ� GDWD� SDGD� WLDS� DWULEXWQ\D� EHUQLODL� ��

VDPSDL����

7DKDS�)X]]LILNDVL

7DKDS� IX]]LILNDVL� GLODNXNDQ� GHQJDQ�

PHQJXEDK� GDWD� LQSXW� \DQJ� WHODK� PHODOXL� WDKDS�

SUHSRFHVVLQJ PHQMDGL� PDWULNV� NHDQJJRWDDQ�

EHUGDVDUNDQ�IXQJVL�NHDQJJRWDDQ��)XQJVL�NHDQJJRWDDQ�

PHPDLQNDQ� SHUDQDQ� \DQJ� VDQJDW� SHQWLQJ� XQWXN�

PHUHSUHVHQWDVLNDQ� PDVDODK� GDQ� PHQJKDVLONDQ�

NHSXWXVDQ� \DQJ� DNXUDW�� )XQJVL� NHDQJJRWDDQ�

PHPHWDNDQ� WLDS� HOHPHQ� GDUL� LQSXW� PHQMDGL� GHUDMDW�

NHDQJJRWDDQ�DQWDUD���GDQ����8QWXN�SURVHV�IX]]LILNDVL�

SDGD� VLVWHP� 1HXUR�)X]]\� LQL� GLJXQDNDQ� IXQJVL�

NHDQJJRWDDQ� *HQHUDOL]HG� %HOOVKDSHG�� %HULNXW�

PHUXSDNDQ� UXPXV� IXQJVL� NHDQJJRWDDQ�*HQHUDOL]HG�

%HOOVKDSHG \DQJ� GLWHQWXNDQ� ROHK� � WLJD� SDUDPHWHU�

EHUEHGD��\DLWX�D��E��GDQ�F �*KRVK��������

���

GLPDQD� \LM DGDODK� GDWD� LQSXW� DWULEXW� NH�L SDGD� EDULV�

GDWD� NH�M�� SDUDPHWHU�D PHQXQMXNNDQ� VHWHQJDK� OHEDU�

NXUYD�� SDUDPHWHU� E �EHUVDPD�VDPD� GHQJDQ� D�

PHQJRQWURO�NHPLULQJDQ�GL�WLWLN�SRWRQJ \DQJ�EHUEHGD��

VHGDQJNDQ� SDUDPHWHU� F PHQHQWXNDQ� SXVDW� NXUYD��
*DPEDU� �� PHUXSDNDQ� JUDILN� IXQJVL� NHDQJJRWDDQ�

*HQHUDOL]HG�%HOOVKDSHG GHQJDQ�SDUDPHWHU�D��E��GDQ�F

DGDODK�������GDQ���

3DGD� SURVHV� IX]]LILNDVL� DNDQ� GLKDVLONDQ�

PDWULNV� NHDQJJRWDDQ� RUGH�1 [ 0 \DQJ� WHUGLUL� GDUL�

GHUDMDW�NHDQJJRWDDQ�GDUL�1 DWULEXW�\DQJ�EHUEHGD�NH�0

EDULV� GDWD�� 0DWULNV� NHDQJJRWDDQ� GDUL� SURVHV�

IX]]LILNDVL� LQL� DNDQ� GLJXQDNDQ� VHEDJDL� LQSXW� XQWXN�

0/3%31�

7DKDS�0HPEDQJXQ�3HQJNODVLILNDVL�0/3%31

0XOWLOD\HU�3HUFHSWURQ DGDODK�MDULQJDQ�V\DUDI�

WLUXDQ�IHHGIRUZDUG \DQJ�WHUGLUL�GDUL�VHMXPODK�QHXURQ�

\DQJ� GLKXEXQJNDQ� ROHK� ERERW�ERERW� SHQJKXEXQJ��

1HXURQ�QHXURQ� WHUVHEXW� GLVXVXQ� GDODP� ODSLVDQ�

ODSLVDQ� \DQJ� WHUGLUL� GDUL� VDWX� ODSLVDQ� LQSXW� �LQSXW�

OD\HU��� VDWX� DWDX� OHELK� ODSLVDQ� WHUVHPEXQ\L� �KLGGHQ�

OD\HU��� GDQ� VDWX� ODSLVDQ� RXWSXW� �RXWSXW� OD\HU���

0XOWLOD\HU� 3HUFHSWURQ PHQJJXQDNDQ� WHNQLN�

SHPEHODMDUDQ� VXSHUYLVHG�� \DLWX� EDFNSURSDJDWLRQ

XQWXN� WUDLQLQJ �5LHGPLOOHU�� ������� 0XOWLOD\HU�

3HUFHSWURQ \DQJ� GLJXQDNDQ� SDGD� VLVWHP� LQL� DGDODK�

VLQJOH�KLGGHQ�OD\HU�

3DGD� WDKDS� LQL�� GDWD� LQSXW� EHUXSD� PDWULNV�

NHDQJJRWDDQ� KDVLO� IX]]LILNDVL� GLEDJL� PHQMDGL� GDWD�

WUDLQ GDQ�GDWD�WHVW GHQJDQ�PRGH�SHPEDJLDQ�GDWD�N�

IROG�FURVV�YDOLGDWLRQ��'DWD�LQSXW�GLEDJL�PHQMDGL�GDWD�

XQWXN�WUDLQLQJ DGDODK�GXD�SHU�WLJD�GDUL�GDWD�LQSXW�GDQ�

GDWD�XQWXN�WHVWLQJ DGDODK�VDWX�SHU�WLJD�GDUL�GDWD�LQSXW��

%HULNXW� LQL� DGDODK� DOJRULWPD�0XOWLOD\HU� 3HUFHSWURQ�

%DFNSURSDJDWLRQ�1HWZRUN �6X\DQWR��������

�� 'HILQLVLNDQ�PDWULNV�PDVXNDQ�GDQ�PDWULNV�NHODV

�� ,QLVLDOLVDVL MXPODK�QRGH�SDGD�KLGGHQ�OD\HU

�� ,QLVLDOLVDVL� QLODL� DPEDQJ� PHDQ�VTXDUH HUURU

VHEDJDL� NRQGLVL� EHUKHQWL� VHUWD� PHQHQWXNDQ�
ERERW�GDQ�ELDV�GDUL�LQSXW�OD\HU NH�KLGGHQ�OD\HU

GDQ� GDUL� KLGGHQ� OD\HU NH� RXWSXW� OD\HU GHQJDQ�

QLODL�UDQGRP�

�� 8ODQJL�ODQJNDK�ODQJNDK�EHULNXW�VHODPD�NRQGLVL�

EHUKHQWL�EHOXP�WHUSHQXKL�

)HHGIRUZDUG

7LDS� XQLW� LQSXW PHQHULPD� VLQ\DO� LQSXW� GDQ�

PHQHUXVNDQ� VLQ\DO� WHUVHEXW� SDGD� ODSLVDQ�

VHODQMXWQ\D��KLGGHQ�OD\HU��

)XQJVL� DNWLYDVL� \DQJ� GLJXQDNDQ� SDGD� KLGGHQ�
OD\HU DGDODK�IXQJVL�DNWLYDVL�VLJPRLG�

���

GLPDQD�KLGGHQB1HWM DGDODK�LQSXW�MDULQJDQ�\DQJ�

GLGHILQLVLNDQ� GHQJDQ� SHUVDPDDQ� EHULNXW�

�*KRVK��������

���

GLPDQD� DGDODK� ERERW� QHXURQ� M SDGD�

OD\HU� VHEHOXPQ\D� NH� QHXURQ� N SDGD� KLGGHQ�

OD\HU�� DGDODK�GHUDMDW�NHDQJJRWDDQ�GDUL�

DWULEXW� L NH�NHODV� M KDVLO� IX]]LILNDVL��GDQ�

DGDODK�ELDV�QHXURQ�N�

+DVLO� NHOXDUDQ� KLGGHQ� OD\HU GLJXQDNDQ� XQWXN�

PHQJKLWXQJ� NHOXDUDQ� GDUL� RXWSXW� OD\HU�

*KRVK��������

���

*DPEDU������*UDILN�)XQJVL�.HDQJJRWDDQ�*HQHUDOL]HG�

%HOOVKDSHG�GHQJDQ�SDUDPHWHU�D��E��GDQ�F�DGDODK�������

GDQ���



���

.HOXDUDQ�GDUL�RXWSXW�OD\HU GLEDQGLQJNDQ�GHQJDQ�

WDUJHW� �NHODV�� \DQJ� GLLQJLQNDQ�� 6HOLVLK� QLODL�

WDUJHW��NHODV��GHQJDQ�NHOXDUDQ�GDUL�RXWSXW�OD\HU

DGDODK�QLODL�HUURU�

%DFNSURSDJDWLRQ

+LWXQJ�IDNWRU� RXWSXW�OD\HU�EHUGDVDUNDQ�HUURU�GL�

XQLW�RXWSXW�OD\HU� �

���

+LWXQJ� SHUXEDKDQ� ERERW� GHQJDQ�

OHDUQLQJ�UDWH

���

+LWXQJ�SHUXEDKDQ� �
���

1LODL HUURU� \DQJ� GLGDSDW� GLNHPEDOLNDQ� ODJL� NH�

ODSLV�ODSLV� VHEHOXPQ\D� �KLGGHQ� OD\HU���1HXURQ�

SDGD� ODSLVDQ� WHUVHEXW� DNDQ� PHPSHUEDLNL� QLODL�

ERERW�GDQ�ELDVQ\D�

���

6HWHODK�QHXURQ�QHXURQ�PHQGDSDWNDQ�QLODL�\DQJ�

VHVXDL� GHQJDQ� NRQWULEXVL\D� SDGD� HUURU�� PDND�

ERERW� GDQ� ELDV� MDULQJDQ� DNDQ� GLSHUEDLNL� DJDU�

HUURU�GDSDW�GLSHUNHFLO�

����

����

����

����

%RERW� GDQ� ELDV� \DQJ� EDUX� �KDVLO� SHUEDLNDQ��

GDSDW� GLJXQDNDQ� NHPEDOL� XQWXN� PHQJHWDKXL�
DSDNDK�HUURU�\DQJ�DNDQ�GLKDVLONDQ�VXGDK�FXNXS�

NHFLO�

/DQJNDK�ODQJNDK WHUVHEXW� XQWXN� VDWX� NDOL� VLNOXV�

SHODWLKDQ� �VDWX� HSRFK��� 3HODWLKDQ� DNDQ� GLXODQJ�

EHEHUDSD� NDOL� KLQJJD� PHDQ�VTXDUH� HUURU \DQJ�

GLLQJLQNDQ�WHUSHQXKL�
6HODQMXWQ\D�� PRGHO� 0/3%31� LQL� DNDQ� GLJXQDNDQ�

XQWXN�PHQJXML�GDWD�WHVW \DQJ�WHODK�GLEDJL�SDGD�PRGH�

N�IROG� FURVV�YDOLGDWLRQ�� 3HQJXMLDQ� GDWD� WHVW DNDQ�

PHQJKDVLONDQ�NHOXDUDQ�\DQJ�NHPXGLDQ�GLSHWDNDQ�NH�

GDODP�NHODV�WHUWHQWX�SDGD�WDKDS�GHIX]]LILNDVL�

'HIX]]LILNDVL

7DKDS� GHIX]]LILNDVL� GLODNXNDQ� GHQJDQ�

PHPHWDNDQ�GDWD�KDVLO�WHVWLQJ NH�GDODP�NHODV�WHUWHQWX�

GHQJDQ�EDWDV������-LND�GDWD�KDVLO�WHVWLQJ OHELK�GDUL������

PDND� GLNHORPSRNNDQ� NH� NHODV� ��� -LND� GDWD� KDVLO�

WHVWLQJ NXUDQJ�GDUL������PDND�GLNHORPSRNNDQ�NH�NHODV�

��� +DO� LQL� GLODNXNDQ� NDUHQD� NHWLJD� GDWDVHW� \DQJ�

GLJXQDNDQ�SDGD�VLVWHP�KDQ\D�PHPLOLNL�GXD�NHODV�

�� +$6,/�'$1�3(0%$+$6$1

'DWD�8ML�&RED

'DWD� \DQJ� GLJXQDNDQ� XQWXN� XML� FRED� WHUGLUL�

GDUL�WLJD�GDWD�PHGLV��\DLWX�

�� %UHDVW�&DQFHU�:LVFRQVLQ��2ULJLQDO�

'DWDVHW� %UHDVW� &DQFHU� :LVFRQVLQ� �2ULJLQDO��

PHUXSDNDQ� GDWDVHW� XQWXN� GLDJQRVLV� NDQNHU�

SD\XGDUD�� -XPODK� LQVWDQFH� SDGD� GDWDVHW� LQL�

DGDODK� ����� 'DWDVHW� LQL� PHPLOLNL� ��� DWULEXW�

WHUPDVXN� DWULEXW� NHODV�� ��� DWULEXW� \DQJ�

SHUWDPD� GLDQJJDS� VHEDJDL� DWULEXW� PDVXNDQ��

7HUGDSDW� ��� LQVWDQFH� GDODP� GDWDVHW� LQL� \DQJ�

PHQJDQGXQJ�QLODL�DWULEXW�\DQJ�KLODQJ��'DWDVHW�

%UHDVW�&DQFHU�:LVFRQVLQ�PHPLOLNL�GXD�NHODV��

\DLWX� MLQDN� VHEDQ\DN����� LQVWDQFH� GDQ� JDQDV�

VHEDQ\DN�����LQVWDQFH�

�� 0DPPRJUDSKLF�0DVV

'DWDVHW� 0DPPRJUDSKLF� 0DVV� PHUXSDNDQ�

SDWRNDQ� �EHQFKPDUN�� \DQJ� GLWHWDSNDQ� XQWXN�

GHWHNVL� NDQNHU� SD\XGDUD�� 'DWDVHW� 8&, \DQJ�

GLEHULNDQ� DGDODK� KDVLO� GDUL� SHQHOLWLDQ� \DQJ�

GLODNXNDQ� SDGD� PDVVD� MDULQJDQ� SD\XGDUD�

PDQXVLD� GHQJDQ� PHQJJXQDNDQ� %UHDVW�

,PDJLQJ�5HSRUWLQJ� DQG� 'DWD� 6\VWHP� �%,�

5$'6� GLNRPELQDVLNDQ� GHQJDQ� PDPRJUDIL�

GLJLWDO�� 'DWDVHW� LQL� PHPLOLNL� ���� MXPODK�

LQVWDQFH� GDQ� WHUGLUL� GDUL� �� DWULEXW� WHUPDVXN�

DWULEXW� NHODV� \DQJ�EHUQDPD�6HYHULW\��'DWDVHW�

0DPPRJUDSKLF� 0DVV� PHPLOLNL� GXD� NHODV��

\DLWX� MLQDN� �QRUPDO�� VHEDQ\DN� ���� LQVWDQFH�

GDQ�JDQDV��NDQNHU��VHEDQ\DN�����LQVWDQFH�

�� 3LPD�,QGLDQV�'LDEHWHV��

'DWDVHW� 3LPD� ,QGLDQV� 'LDEHWHV� PHUXSDNDQ�

GDWDVHW�XQWXN�GHWHNVL�GLDEHWHV�GDQ�PHUXSDNDQ�

KDVLO�GDUL�VXUYHL�SHQHOLWLDQ�\DQJ�GLODNXNDQ�GL�

1DWLRQDO� ,QVWLWXWH� RI�'LDEHWHV� DQG�'LJHVWLYH�

DQG� .LGQH\� 'LVHDVHV�� 8QLWHG� 6WDWHV SDGD�

SDVLHQ� ZDQLWD� NHWXUXQDQ� 3LPD� ,QGLDQ� \DQJ�

PHPLOLNL� XVLD� PLQLPDO� ��� WDKXQ�� -XPODK�

LQVWDQFH�SDGD�GDWDVHW� LQL�DGDODK������'DWDVHW

LQL�PHPLOLNL���DWULEXW� WHUPDVXN�DWULEXW�NHODV��

'DWDVHW� 3LPD� ,QGLDQV�'LDEHWHV�PHPLOLNL� GXD�

NHODV�� \DLWX� �GLQ\DWDNDQ� QHJDWLI� XQWXN�

GLDEHWHV�� VHEDQ\DN� ���� LQVWDQFH� GDQ�

�GLQ\DWDNDQ�SRVLWLI�XQWXN�GLDEHWHV��VHEDQ\DN�

���� LQVWDQFH�� 3DGD� GDWD� LQL WHUGDSDW�PLVVLQJ�

YDOXH VHKLQJJD� GLSHUOXNDQ� SUHSURFHVVLQJ�

XQWXN�PHQDQJDQL�PLVVLQJ�YDOXH LQL��

6HEHOXP� GLODNXNDQ� XML� FRED�� NHWLJD� GDWD�

WHUVHEXW� WHODK� PHODOXL� WDKDS� SUHSRFHVVLQJ��



3DGD� WDKDS� PHPEDQJXQ� SHQJNODVLILNDVL�

0XOWLOD\HU� 3HUFHSWURQ� %DFNSURSDJDWLRQ�

1HWZRUN�� GDWD�GLEDJL�PHQMDGL�GDWD� WUDLQ GDQ�

GDWD� WHVW GHQJDQ� WHNQLN� SHPEDJLDQ� N�IROG�

FURVV�YDOLGDWLRQ�� 3URSRUVL� SHPEDJLDQ� GDWD�

DGDODK� GDWD� WUDLQ� GXD� SHU� WLJD� GDUL� MXPODK�

PDVLQJ�PDVLQJ� GDWD� GDQ� GDWD� WHVW VHSHUWLJD�

GDUL�MXPODK�PDVLQJ�PDVLQJ�GDWD�

6NHQDULR�3HQJXMLDQ

8ML� FRED� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�

EHEHUDSD�VNHQDULR�VHEDJDL�EHULNXW�

�� 3HQJXMLDQ�XQWXN�PHQHQWXNDQ�SDUDPHWHU� IXQJVL�

NHDQJJRWDDQ�*HQHUDOL]HG�%HOOVKDSHG��

3HQHQWXDQ� SDUDPHWHU� *HQHUDOL]HG� %HOOVKDSHG

LQL� VHODLQ� PHPSHQJDUXKL� WLQJNDW� DNXUDVL�

NODVLILNDVL� GDWD�� MXJD� PHPSHQJDUXKL�

SHPEHQWXNDQ� JUDILN� IXQJVL� NHDQJJRWDDQ�

*HQHUDOL]HG� %HOOVKDSHG� )XQJVL� NHDQJJRWDDQ�

*HQHUDOL]HG� %HOOVKDSHG PHPLOLNL� WLJD�

SDUDPHWHU� EHUEHGD�� \DLWX� SDUDPHWHU� D

PHQXQMXNNDQ�VHWHQJDK�OHEDU�NXUYD��SDUDPHWHU�E

�EHUVDPD�VDPD� GHQJDQ� D�� PHQJRQWURO�

NHPLULQJDQ� GL� WLWLN� SRWRQJ� \DQJ� EHUEHGD��

VHGDQJNDQ�SDUDPHWHU�FPHQHQWXNDQ�SXVDW�NXUYD��

3DGD� SHQJXMLDQ� LQL��SDUDPHWHU�D QLODLQ\D� WLGDN�

OHELK� EHVDU� GDUL� SDUDPHWHU� F�� NDUHQD� VHWHQJDK�

OHEDU� NXUYD� WLGDN� ELVD� OHELK� GDUL� QLODL� SXVDW�

NXUYD��6HGDQJNDQ�SDUDPHWHU�E��QLODLQ\D�EHUDGD�

GL� DQWDUD� SDUDPHWHU� D GDQ� F�� 2OHK� NDUHQD� LWX��

SDUDPHWHU� SXVDW� NXUYD� F QLODLQ\D� KDUXV� OHELK�

EHVDU�GDUL�SDUDPHWHU�D GDQ�E�

�� 3HQJXMLDQ� XQWXN� PHQHQWXNDQ� SDUDPHWHU�

OHDUQLQJ�UDWH DZDO�SDGD�0/3%31��

3HQJXMLDQ�XQWXN�PHQHQWXNDQ� OHDUQLQJ� UDWH LQL�
GLODNXNDQ�DJDU�0/3%31�EHNHUMD�GHQJDQ�VWDELO��

/HDUQLQJ� UDWH PHQXQMXNNDQ� LQWHQVLWDV� GDODP�

SURVHV� OHDUQLQJ GDQ�NRQYHUJHQVL�GDUL� WUDLQLQJ��

-LND� OHDUQLQJ� UDWH WHUODOX� NHFLO� PDND� DNDQ�

PHPSHUODPEDW� SURVHV� NRQYHUJHQVL� GDQ� MLND�

WHUODOX�EHVDU�PDND�0/3%31�DNDQ�EHNHUMD�WLGDN�
VWDELO�� 2OHK NDUHQD� LWX�� SHQJXMLDQ� XQWXN�

PHQHQWXNDQ� SDUDPHWHU� OHDUQLQJ� UDWH� DZDO�

VDQJDW� GLSHUOXNDQ� XQWXN� PHPEDQJXQ� VLVWHP�

1HXUR�)X]]\�LQL�

6HWHODK� PHQGDSDW� QLODL� SDUDPHWHU� IXQJVL�

NHDQJJRWDDQ� XQWXN� PDVLQJ�PDVLQJ� GDWDVHW��

GLODNXNDQ� SHQJXMLDQ� XQWXN� PHQHQWXNDQ�

OHDUQLQJ� UDWH�� 1LODL� OHDUQLQJ� UDWH \DQJ� DNDQ�

GLJXQDNDQ�QDQWLQ\D��GLDPELO�GDUL�WLQJNDW�DNXUDVL�

\DQJ�WHUEDLN�GDUL�PDVLQJ�PDVLQJ�GDWDVHW�

�� 8ML NLQHUMD�NODVLILNDVL�SDGD�PRGHO�1HXUR�)X]]\�

GDQ�PRGHO�$1),6��

6NHQDULR� LQL� EHUWXMXDQ� XQWXN� PHPEDQGLQJNDQ�

KDVLO� NLQHUMD� NODVLILNDVL� PHWRGH� 1HXUR�)X]]\�

GDQ� $1),6� �$GDSWLYH� 1HXUR�IX]]\� ,QIHUHQFH�

6\VWHP��� $1),6 PHUXSDNDQ� MDULQJDQ� QRGH�

�SURFHVVLQJ� HOHPHQWV�� GDQ� OLQN� WHUDUDK� �ERERW��

\DQJ� VHFDUD� IXQJVLRQDO� VHWDUD� GHQJDQ� 6LVWHP�

,QIHUHQVL� )X]]\� �*KRVK� ������� $1),6�

XPXPQ\D� PHQJJXQDNDQ� DOJRULWPD�

SHPEHODMDUDQ� K\EULG \DQJ� PHUXSDNDQ�

NRPELQDVL� GDUL� JUDGLHQW� GHVFHQW GDQ� PHWRGH�

OHDVW� VTXDUH XQWXN� PHQJDGDSWDVL� SDUDPHWHU�

GDODP� MDULQJDQ� DGDSWLI�� 6HGHUKDQDQ\D��$1),6�

DGDODK� SHQJJDEXQJDQ� PHNDQLVPH� IX]]\�

LQIHUHQFH� V\VWHP� PRGHO� 7DJDNL�6XJHQR�.DQJ�

�76.�� \DQJ� GLJDPEDUNDQ� GDODP� DUVLWHNWXU�

MDULQJDQ� V\DUDI�� 6HGDQJNDQ� 1HXUR�)X]]\�

PHUXSDNDQ� NRPELQDVL� GDUL� 0/3%31� GHQJDQ�

WHRUL� KLPSXQDQ� IX]]\�� .DUHQD� WHUGDSDW�

NHPLULSDQ�VWUXNWXU�DQWDUD�NHGXD�PHWRGH��PDND�

$1),6�GLJXQDNDQ�VHEDJDL PHWRGH�SHPEDQGLQJ�

+DVLO�GDQ�$QDOLVLV�8ML�&RED

3DGD� VNHQDULR� SHQJXMLDQ� XQWXN� PHQHQWXNDQ�

SDUDPHWHU� IXQJVL� NHDQJJRWDDQ� *HQHUDOL]HG�

%HOOVKDSHG GLKDVLONDQ� QLODL� SDUDPHWHU� D�� E�� GDQ� F

GHQJDQ�DNXUDVL�WHUEDLN�PDVLQJ�PDVLQJ�XQWXN�GDWDVHW�

%UHDVW�&DQFHU�:LVFRQVLQ�DGDODK�D  ����E  ����GDQ�F  

��GHQJDQ�DNXUDVL�VHEHVDU����������6HGDQJNDQ�XQWXN�

GDWDVHW�0DPPRJUDSKLF�0DVV�DGDODK�D  ����E  ����GDQ�

F  � �� GHQJDQ� DNXUDVL� VHEHVDU� ��������� .HPXGLDQ�

XQWXN�GDWDVHW�3LPD�,QGLDQV�'LDEHWHV�DGDODK�D  ����E  

���GDQ�F  ���GHQJDQ�DNXUDVL�VHEHVDU���������

3DGD� VNHQDULR� SHQJXMLDQ� XQWXN� PHQHQWXNDQ�

SDUDPHWHU� OHDUQLQJ� UDWH DZDO� SDGD� 0/3%31�

GLKDVLONDQ� OHDUQLQJ� UDWH \DQJ� RSWLPDO� XQWXN� NHWLJD�

GDWDVHW� DGDODK� ����� +DVLO� XML� WLQJNDW� DNXUDVL�

EHUGDVDUNDQ� SDUDPHWHU� OHDUQLQJ� UDWH GDSDW� GLOLKDW�

SDGD�7DEHO���
3DGD� 7DEHO� ��� GDSDW� GLOLKDW� EDKZD� VDDW�

OHDUQLQJ�UDWH NHFLO� WLQJNDW� DNXUDVL� UHQGDK��6HPDNLQ�

EHVDU� OHDUQLQJ� UDWH VHPDNLQ� EHVDU� SXOD� WLQJNDW�

DNXUDVLQ\D�KLQJJD�OHDUQLQJ�UDWH EHUQLODL������1DPXQ��

VDDW� OHDUQLQJ� UDWH EHUQLODL� OHELK� GDUL� ���� WLQJNDW�

DNXUDVLQ\D�NHPEDOL�UHQGDK��2OHK�NDUHQD�LWX��OHDUQLQJ�
UDWH \DQJ�RSWLPDO�XQWXN�NHWLJD�GDWDVHW�%UHDVW�&DQFHU�

:LVFRQVLQ��0DPPRJUDSKLF�0DVV��GDQ�3LPD�,QGLDQV�

'LDEHWHV�DGDODK�����
+DVLO� VNHQDULR� XML� NLQHUMD� NODVLILNDVL� SDGD�

PRGHO�1HXUR�)X]]\�GDQ�PRGHO�$1),6�GDSDW�GLOLKDW�

SDGD� 7DEHO� �� \DQJ� PHQXQMXNNDQ� KDVLO� NLQHUMD�

NODVLILNDVL� GDWD� %UHDVW� &DQFHU� :LVFRQVLQ�� 7DEHO� ��

\DQJ� PHQXQMXNNDQ� KDVLO� NLQHUMD� NODVLILNDVL� GDWD�

0DPPRJUDSKLF� 0DVV�� GDQ� 7DEHO� �� \DQJ�
PHQXQMXNNDQ� KDVLO� NLQHUMD� NODVLILNDVL� GDWD� 3LPD�

,QGLDQV�'LDEHWHV�

'DUL� 7DEHO� � GDSDW� GLOLKDW� EDKZD� SDGD� GDWD�

%UHDVW� &DQFHU� :LVFRQVLQ�� WLQJNDW� DNXUDVL� 1HXUR�

)X]]\� OHELK� WLQJJL� GDUL� $1),6�� 1HXUR�)X]]\�

PHPLOLNL� DNXUDVL� VHEHVDU� ��������� VHGDQJNDQ�

$1),6� PHPLOLNL� DNXUDVL� VHEHVDU� ��������� 1HXUR�

)X]]\�PHPLOLNL�506(�\DQJ�OHELK�EDLN�GDUL�$1),6��

\DLWX��������6HGDQJNDQ�EHUGDVDUNDQ QLODL�I�PHDVXUH�

1HXUR�)X]]\�OHELK�EDLN�GLEDQGLQJNDQ $1),6��\DLWX

VHEHVDU����������

'DUL� 7DEHO� � GDSDW� GLOLKDW� EDKZD� SDGD� GDWD�

0DPPRJUDSKLF�0DVV�� WLQJNDW� DNXUDVL�1HXUR�)X]]\�



OHELK� WLQJJL� GDUL� $1),6�� 1HXUR�)X]]\� PHPLOLNL�

DNXUDVL� VHEHVDU� ��������� VHGDQJNDQ� $1),6�

PHPLOLNL�DNXUDVL�VHEHVDU����������.HPXGLDQ�1HXUR�

)X]]\�PHPLOLNL�506(�\DQJ�OHELK�EDLN�GDUL�$1),6

\DLWX VHEHVDU��������6HODQMXWQ\D�EHUGDVDUNDQ�QLODL�I�

PHDVXUH� 1HXUR�)X]]\� OHELK� EDLN GLEDQGLQJNDQ

$1),6�\DLWX�VHEHVDU����������

'DUL� 7DEHO� � GDSDW� GLOLKDW EDKZD� SDGD� GDWD�

3LPD�,QGLDQV�'LDEHWHV��WLQJNDW�DNXUDVL�1HXUR�)X]]\�

OHELK� WLQJJL� GDUL� $1),6�� 1HXUR�)X]]\� PHPLOLNL�

DNXUDVL� VHEHVDU� ��������� VHGDQJNDQ� $1),6�

PHPLOLNL�DNXUDVL�VHEHVDU����������%HUGDVDUNDQ�QLODL

506(�� 1HXUR�)X]]\� PHPLOLNL� 506(� \DQJ� OHELK�
EDLN� GDUL� $1),6 \DLWX VHEHVDU� ������� VHGDQJNDQ�

$1),6�PHPLOLNL�506(�VHEHVDU��������3DGD�7DEHO��

GLWXQMXNNDQ� EDKZD� QLODL� I�PHDVXUH 1HXUR�)X]]\�

OHELK� EHVDU� GDUL� $1),6� \DLWX� VHEHVDU� ���������

VHGDQJNDQ�QLODL� I�PHDVXUH $1),6� DGDODK� ���������

8QWXN� ZDNWX� \DQJ� GLEXWXKNDQ GDODP� SURVHV�
NODVLILNDVL� GDWD� SDGD� NHWLJD� GDWDVHW�� 1HXUR�)X]]\�

PHPEXWXKNDQ�ZDNWX�OHELK�ODPD GDULSDGD $1),6�

'DUL� KDVLO� NLQHUMD� NODVLILNDVL� SDGD� NHWLJD�

GDWDVHW� GDSDW� GLOLKDW� EDKZD� QLODL� DNXUDVL� \DQJ�

GLKDVLONDQ� VLVWHP� 1HXUR�)X]]\� SDGD� NHWLJD� GDWDVHW�

GDSDW�OHELK�EDLN�GDUL�PHWRGH�$1),6��$QDOLVLV�WLQJNDW�

DNXUDVL� PHWRGH� 1HXUR�)X]]\� GDQ� $1),6� GDSDW�

GLOLKDW� SDGD� 7DEHO� ��� GLPDQD� QLODL� DNXUDVL� \DQJ�

GLKDVLONDQ� VLVWHP� 1HXUR�)X]]\� SDGD� NHWLJD� GDWDVHW�

GDSDW� PHQLQJNDW� UDWD�UDWD� ������� GDUL� PHWRGH�

$1),6� +DO�LQL�GLVHEDENDQ�SDGD�VLVWHP�1HXUR�)X]]\�

SDUDPHWHU� IXQJVL� NHDQJJRWDDQ� *HQHUDOL]HG�

%HOOVKDSHG XQWXN�WLDS�GDWDVHW��OHDUQLQJ�UDWH DZDO��GDQ�

ERERW�VHUWD�ELDV�WHODK�GLWHQWXNDQ��

.HPXGLDQ�XQWXN�QLODL�506(�\DQJ�GLKDVLONDQ�

VLVWHP� 1HXUR�)X]]\� SDGD� NHWLJD� GDWDVHW� MXJD� OHELK�
EDLN� GDUL� PHWRGH� $1),6�� +DO� LQL� GLVHEDENDQ� QRGH�

SDGD� KLGGHQ� OD\HU GLWHQWXNDQ� GL� DZDO� GDQ� OHDUQLQJ�

UDWH DZDO�MXJD�WHODK�GLWHQWXNDQ�XQWXN�NHWLJD�GDWDVHW��

6HODLQ� LWX�� SDGD� WDKDS� DZDO�PHPEDQJXQ�0/3%31�

MXJD� WHODK�GLWHQWXNDQ�EDWDV�QLODL�PHDQ� VTXDUH�HUURU

GDQ�MXPODK�HSRFK \DQJ�GLJXQDNDQ�XQWXN�SHODWLKDQ�
6HPHQWDUD�LWX��XQWXN�ZDNWX�\DQJ�GLEXWXKNDQ�

GDODP� SURVHV� NODVLILNDVL� GDWD�� 1HXUR�)X]]\�

PHPEXWXKNDQ�ZDNWX�OHELK�ODPD�GDUL�$1),6��$QDOLVLV�

ZDNWX�SDGD�PHWRGH�1HXUR�)X]]\�GDQ�$1),6�GDSDW�

GLOLKDW�SDGD�7DEHO����:DNWX�\DQJ�GLEXWXKNDQ�PHWRGH�

1HXUR�)X]]\� OHELK� ODPD� UDWD�UDWD� ������ GHWLN� GDUL�

$1),6� +DO� LQL� GLVHEDENDQ� $1),6� PHQJJXQDNDQ�

5HFXUVLYH� /HDVW� 6TXDUH� (VWLPDWRU �5/6(�� XQWXN�

7DEHO �� +DVLO�NLQHUMD�NODVLILNDVL�GDWD�3LPD�,QGLDQV�

'LDEHWHV
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