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3URJUDP�6WXGL�,QIRUPDWLND��)DNXOWDV�7HNQLN��8QLYHUVLWDV�0DMDOHQJND�
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3HUNHPEDQJDQ�WHNQRORJL�GDQ�LOPX�SHQJHWDKXDQ�SDGD�PDVD�JOREDOLVDVL�LQL�GL�UDVDNDQ�VHPDNLQ�FDQJJLK��6HPDNLQ�

LQL� PHUXSDNDQ� KDVLO� GDUL� SHPLNLUDQ�PDQXVLD� \DQJ� VHPDNLQ�PDMX�� 3HUNHPEDQJDQ� LQL� VHQGLUL� WLGDN� OHSDV� GDUL�

NRPSXWHU� MXJD� PHPHJDQJ� SHUDQ� SHQWLQJ� GDODP� WHNQRORJL� LQIRUPDVL� � VHKLQJJD� PHODOXL� NRPSXWHU� NLWD� ELVD�

PHQGDSDWNDQ�LQIRUPDVL�\DQJ�NLWD�EXWXKNDQ�WDQSD�NHWHUEDWDVDQ�UXDQJ�GDQ�ZDNWX����3URGXNVL�*XOD�\DQJ�GLKDVLONDQ�

UDWD�UDWD��������WRQ�SHU� WDKXQ��'LPDQD�SLKDN�3DEULN�KDQ\D�PHPSXQ\DL�GDWD�EHUXSD�GRNXPHQWDVL�DWDX�PDVLK�

WHUVLPSDQ�GDODP�EHQWXN�DUVLS��VHULQJ�NDOL�WHUMDGL�NHKLODQJDQ�GDWD�\DQJ�VXGDK�DGD��SHUOX�ZDNWX�FXNXS�ODPD�XQWXN�

PHQFDUL� GDWD� WHUVHEXW�� 'DODP� SHQJRODKDQ� GDWDQ\D� EHOXP� PHPLOLNL� VXDWX� GDWDEDVH� \DQJ� EDLN� XQWXN� PHGLD�

SHQ\LPSDQDQ� LQIRUPDVL� GDUL� MXPODK� SHUVHGLDDQ� EDUDQJ� \DQJ� WHUMDGL�� 'L� EDQGLQJNDQ� SHQJRODKDQ� GDWD� \DQJ�

PDQXDO��SHQJRODKDQ�GDWD�VHFDUD�WHUNRPSXWHULVDVL�OHELK�PHPLOLNL�NHOHELKDQ�GLDQWDUDQ\D�SHQJRODKDQ�GDWD�\DQJ�

FHSDW�GDQ� DNXUDW�� GDSDW�PHQ\HGLDNDQ� LQIRUPDVL�\DQJ�EHUVLIDW�DNXUDW�� UHOHYDQ�GDQ� WHSDW�ZDNWX��3HUPDVDODKDQ�

\DQJ� ELDVDQ\D� GL� KDGDSL� ROHK� GL� 3DEULN� *XOD� -DWLWXMXK� VHSHUWL� WLGDN� WHUVHGLDQ\D� LQIRUPDVL� VHFDUD� WHUVLVWHP�

PHQJHQDL�EHEHUDSD�ODSRUDQ�DWDX�UHSRUW�\DQJ�EHUKXEXQJDQ�GDWD�SHUVHGLDDQ�EDUDQJ��

�

.DWD�.XQFL��$SOLNDVL��3HQJRODKDQ�%DUDQJ��3DEULN�

�
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�����/DWDU�%HODNDQJ�

3LKDN� 3DEULN� KDQ\D� PHPSXQ\DL� GDWD� EHUXSD�

GRNXPHQWDVL� DWDX� PDVLK� WHUVLPSDQ� GDODP� EHQWXN�

DUVLS��VHULQJ�NDOL�WHUMDGL�NHKLODQJDQ�GDWD�\DQJ�VXGDK�

DGD�� SHUOX� ZDNWX� FXNXS� ODPD� XQWXN� PHQFDUL� GDWD�

WHUVHEXW��'DODP�SHQJRODKDQ�GDWDQ\D�EHOXP�PHPLOLNL�

VXDWX�GDWDEDVH�\DQJ�EDLN�XQWXN�PHGLD�SHQ\LPSDQDQ�

LQIRUPDVL� GDUL� MXPODK� SHUVHGLDDQ� EDUDQJ� \DQJ�

WHUMDGL��

'L� EDQGLQJNDQ� SHQJRODKDQ� GDWD� \DQJ� PDQXDO��

SHQJRODKDQ� GDWD� VHFDUD� WHUNRPSXWHULVDVL� OHELK�

PHPLOLNL� NHOHELKDQ� GLDQWDUDQ\D� SHQJRODKDQ� GDWD�

\DQJ�FHSDW�GDQ�DNXUDW��GDSDW�PHQ\HGLDNDQ�LQIRUPDVL�

\DQJ� EHUVLIDW� DNXUDW�� UHOHYDQ� GDQ� WHSDW� ZDNWX��

3HUPDVDODKDQ�\DQJ�ELDVDQ\D�GL�KDGDSL�ROHK�GL�3DEULN�

*XOD� -DWLWXMXK� VHSHUWL� WLGDN� WHUVHGLDQ\D� LQIRUPDVL�

VHFDUD� WHUVLVWHP� PHQJHQDL� EHEHUDSD� ODSRUDQ� DWDX�

UHSRUW�\DQJ�EHUKXEXQJDQ�GDWD�SHUVHGLDDQ�EDUDQJ��

%HUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXW�� PDND� SHQXOLV�

PHODNXNDQ� SHQHOLWLDQ� GDQ� SHQJDPDWDQ� VHFDUD�

ODQJVXQJ�GL�3DEULN�*XOD�-DWLWXMXK�XQWXN�PHPEDQJXQ�

VXDWX�UDQFDQJDQ�VLVWHP�SHQJRODKDQ�GDWD�SHUVHGLDDQ�

EDUDQJ�\DQJ�EHUEDVLV�NRPSXWHU��

�����,GHQWLILNDVL�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV�� SHQXOLV�

PHQJLGHQWLILNDVL�PDVDODK�GLDQWDUDQ\D���

D�� 3HQJRODKDQ�GDWD�SHUVHGLDDQ�EDUDQJ�\DQJ�DGD�

GL�3DEULN�*XOD�PDVLK�PDQXDO�VHSHUWL�VHWLDS�

DGDQ\D�ODSRUDQ�GDUL�NDU\DZDQ�PDVLK�

PHQJJXQDNDQ�EODQNR��

E�� 3HQ\LPSDQDQ�GDWD�SHUVHGLDDQ�EDUDQJ�\DQJ�

PDVLK�EHOXP�WHURUJDQLVLU�GHQJDQ�EDLN��

�

�����5XPXVDQ�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV� PDND� UXPXVDQ�

PDVDODK�\DQJ�GLKDGDSL�DGDODK���

D�� %DJDLPDQD� SHQ\LPSDQDQ� GDWD� SHUVHGLDDQ�

EDUDQJ�GL�3DEULN�*XOD�-DWLWXMXK"�

E�� %DJDLPDQD� PHUDQFDQJ� 3URJUDP� $SOLNDVL�

3HQJRODKDQ�'DWD�SHUVHGLDDQ�EDUDQJ� GL� 3DEULN�

*XOD�-DWLWXMXK"�

�

��� 0(72'2/2*,�3(1(/,7,$1�

D�� 0HWRGH�6XUYH\�

0HWRGH�LQL�GLODNXNDQ�SHQXOLV�VHFDUD�ODQJVXQJ�XQWXN�

PHQJXPSXONDQ� GDWD� \DQJ� EHUKXEXQJDQ� GHQJDQ�

SHQJRODKDQ�'DWD�GL�3*�-DWLWXMXK��'DWD�GDWD�WHUVHEXW�

SHQXOLV�NXPSXONDQ�GHQJDQ�FDUD���

D��� 2EVHUYDVL��SHQJDPDWDQ�ODQJVXQJ��

3HQXOLV�PHODNXNDQ�SHQJDPDWDQ�ODQJVXQJ�NH�WHPSDW�

REMHN� SHPEDKDVDQ� \DQJ� LQJLQ� GLSHUROHK� \DLWX�

PHODOXL�EDJLDQ�EDJLDQ�WHUSHQWLQJ�SDGD�3*�-DWLWXMXK��

E��� ,QWHUYLHZ��ZDZDQFDUD��

3HQXOLV� PHODNXNDQ� ,QWHUYLHZ� �ZDZDQFDUD�� XQWXN�

PHQGDSDWNDQ�SHQMHODVDQ�GDUL�PDVDODK�PDVDODK�\DQJ�

VHEHOXPQ\D� NXUDQJ� MHODV� GDQ� XQWXN� PHQ\DNLQNDQ�

EDKZD� GDWD� \DQJ� GLSHUROHK� �� GLNXPSXONDQ� EHQDU��

EHQDU�DNXUDW��'LPDQD�SHQXOLV�PHODNXNDQ� LQWHUYLHZ�

NHSDGD�3LKDN�,QVWDQVL��

F��� /LEUDU\�UHVHDUFK���0HWRGH�3HUSXVWDNDDQ���

0HWRGH� LQL� SHQXOLV�PHQJXWLS� GDUL� EHEHUDSD� EDFDDQ�

\DQJ�EHUNDLWDQ�GHQJDQ�SHODNVDQDDQ�3HQHOLWLDQ�\DQJ�

GLODNVDQDNDQ� GL� 3*� -DWLWXMXK�� <DQJ� GLNXWLS� GDSDW�

EHUXSD� WHRUL� DWDXSXQ� EHEHUDSD� SHQGDSDW� GDUL�

EHEHUDSD� EXNX� EDFDDQ� GDQ� EXNX� GLNWDW� \DQJ�

GLSHUJXQDNDQ�VHODPD�NXOLDK��,QL�GLPDNVXGNDQ�XQWXN�
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PHPEHULNDQ�ODQGDVDQ�WHRUL�\DQJ�NXDW�PHODOXL�EXNX�

EXNX� DWDX� OLWHUDWXU� \DQJ� WHUVHGLD� GL� SHUSXVWDNDDQ��

EDLN� EHUXSD� EDKDQ�EDKDQ� NXOLDK� GDQ� EURVXU� \DQJ�

EHUKXEXQJDQ� GHQJDQ� SHQXOLVDQ� 3HQHOLWLDQ� LQL�� 'DQ�

SHQJXPSXODQ� GDWD� GHQJDQ� PHQJJXQDNDQ� IDVLOLWDV�

LQWHUQHW�PHODOXL�PHVLQ�SHQFDUL��VHDUFK�HQJLQH���

E�� 0HWRGH�3HQJHPEDQJDQ�6LVWHP�

3URWRW\SH� PHUXSDNDQ� PHWRGRORJL� SHQJHPEDQJDQ�

SHUDQJNDW� OXQDN� \DQJ� PHQLWLN�EHUDWNDQ� SDGD�

SHQGHNDWDQ�DVSHN�GHVDLQ��IXQJVL�GDQ�XVHU�LQWHUIDFH��

'HYHORSHU� GDQ� XVHU� IRNXV� SDGD� XVHU�LQWHUIDFH� GDQ�

EHUVDPD�VDPD� PHQGHILQLVLNDQ� VSHVLILNDVL�� IXQJVL��

GHVDLQ� GDQ� EDJDLPDQD� SHUDQJNDW� OXQDN� EHNHUMD��

'HYHORSHU� GDQ� XVHU� EHUWHPX� GDQ� PHODNXNDQ�

NRPXQLNDVL� GDQ� PHQHQWXNDQ� WXMXDQ� XPXP��

NHEXWXKDQ� \DQJ� GLNHWDKXL� GDQ� JDPEDUDQ� EDJLDQ��

EDJLDQ� \DQJ� DNDQ� GLEXWXKNDQ�� 'HYHORSHU�

PHQJXPSXONDQ� GHWDLO� GDUL� NHEXWXKDQ� GDQ�

PHPEHULNDQ� VXDWX� JDPEDUDQ� GHQJDQ� FHWDN� ELUX�

�SURWRW\SH���

F�� :DNWX�GDQ�7HPSDW�

:DNWX� SHODNVDQDDQ� 3HQHOLWLDQ� GLODNXNDQ� GDUL�

WDQJJDO� 1RYHPEHU� ����� VDPSDL� GHQJDQ� )HEUXDUL�

������6HGDQJNDQ�XQWXN�WHPSDW�SHQHOLWLDQ�GLODNXNDQ�

GL�3*�-DWLWXMXK�.DEXSDWHQ�0DMDOHQJND��

�����6LVWHP�\DQJ�6HGDQJ�%HUMDODQ�

3DGD�VXE�EDE�LQL�DNDQ�GLSHUOLKDWNDQ�PHQJHQDL�SURVHV�

DWDX�DOXU�GDUL�VLVWHP�SHQJRODKDQ�GDWD�VWRN�EDUDQJ�GL�

3*�-DWLWXMXK� \DQJ�VHGDQJ�EHUMDODQ�VDDW� LQL��%HULNXW�

SURVHV�DOXU� \DQJ� GL� JDPEDUNDQ� SDGD� IORZPDS�

EHULNXW�LQL���

�

*DPEDU����6LVWHP�\DQJ�6HGDQJ�%HUMDODQ�

�����*DPEDUDQ�3HUPDVDODKDQ�

6HWHODK� PHODNXNDQ� DQDOLVD�� REVHUYDVL� GDQ�

ZDZDQFDUD� GL� 3*� -DWLWXMXK�� PHQJHQDL� SURVHV�

SHQJRODKDQ� GDWD� 6WRN�� 6D\D� PHQHPXNDQ� EHEHUDSD�

SHUPDVDODKDQ� \DQJ� WHUMDGL�� SHPEXDWDQ� GDWD� VWRN�

EDUDQJ� PDVLK� EUVLIDW� WUDGLVLRQDO� PHQJJXQDNDQ�

SHPEXNXDQ�NHUWDV��3HQ\LPSDQDQ�GDWD�\DQJ�WHUFHFHU��

VHKLQJJD�ELVD�PHQJDNLEDWNDQ�GDWD�KLODQJ�DWDX�UXVDN��

%HEHUDSD�SHUPDVDODKDQ�\DQJ�GLKDGDSL�DGDODK���

D�� 3HQJRODKDQ�GDWD�SHUVHGLDDQ�EDUDQJ�\DQJ�DGD�GL�

3DEULN� *XOD� PDVLK� PDQXDO� VHSHUWL� VHWLDS�

DGDQ\D� ODSRUDQ� GDUL� NDU\DZDQ� PDVLK�

PHQJJXQDNDQ�EODQNR��

E�� 3HQ\LPSDQDQ� GDWD� SHUVHGLDDQ� EDUDQJ� \DQJ�

PDVLK�EHOXP�WHURUJDQLVLU�GHQJDQ�EDLN��

�

��� +$6,/�'$1�3(0%$+$6$1�

�����'LDJUDP�.RQWHNV�

'LDJUDP� NRQWHNV� DGDODK� GLDJUDP� DOLU� GDWD� WLQJNDW�

\DQJ�PHQJJDPEDUNDQ�VHOXUXK�MDULQJDQ�GDQ�PDVXNDQ�

NHOXDUDQ� VHEXDK� VLVWHP�� \DQJ� WXMXDQQ\D� DGDODK�

XQWXN�PHQJJDPEDUNDQ�VLVWHP�\DQJ�VHGDQJ�EHUMDODQ��

PHQJLGHQWLILNDVL� DZDO� GDQ� DNKLU� GDWD� \DQJ� NHOXDU�

PDVXN�VLVWHP��-DGL�GLDJUDP�NRQWHNV�LQL�PHUXSDNDQ�

')'� \DQJ�PHPRGHONDQ� NHVHOXUXKDQ� VLVWHP� GDODP�

VDWX� SURVHV� GDQ� PHUXSDNDQ� OHYHO� SXQFDN� GDUL�

SDQGDQJDQ�VLVWHP��'LDJUDP�NRQWHNV�LQL�GLEXDW�XQWXN�

PHQJJDPEDUNDQ� VHFDUD� XPXP� VLVWHP� \DQJ� VHGDQJ�

GLSDNDL�GDODP�SHPEXDWDQ�ODSRUDQ��$GDSXQ�GLDJUDP�

NRQWHNV� \DQJ� WHODK�SHQXOLV� UDQFDQJ�DGDODK� VHEDJDL�

EHULNXW��

�

*DPEDU����'LDJUDP�.RQWHNV�

�����(5'�

(QWLW\� 5HODWLRQVKLS� 'LDJUDP� �(5'�� PHUXSDNDQ�

GLDJUDP� \DQJ� GLJXQDNDQ� XQWXN� PHUDQFDQJ� VXDWX�

EDVLV�GDWD��\DQJ�GDSDW�PHOLKDW�KXEXQJDQ�DWDX�UHODVL�

DQWDUD� HQWLW\� DWDX� REMHN� \DQJ� WHUOLKDW� EHVHUWD�

DWULEXWQ\D��

�

*DPEDU����(5'�
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�����'HVDLQ�)RUP�/RJLQ�

%HULNXW� LQL� LPSOHPHQWDVL� GDUL� KDVLO� VHOXUXK�

UDQFDQJDQ� WDPSLODQ� 3URJUDP� $SOLNDVL� 3HQJRODKDQ�

'DWD�GL�3*�-DWLWXMXK��

�

*DPEDU����7DPSLODQ�/RJLQ�

��� .(6,038/$1�

'DUL�KDVLO�XUDLDQ�\DQJ�WHODK�GLMHODVNDQ�SDGD�EDE�EDE�

VHEHOXPQ\D��PDND�SHQXOLV�GDSDW�PHQDULN�EHEHUDSD�

NHVLPSXODQ�VHEDJDL�EHULNXW���

D�� HQJDQ��DSOLNDVL��LQL���V\VWHP��SHQJDPDQDQ��GDWD��

GDSDW� � GLDQGDONDQ� � VHKLQJJD� WLGDN� WHUMDGLQ\D�

PDQLSXODVL�GDWD��

E�� 'HQJDQ� DGDQ\D� SURJUDP� DSOLNDVL� 3HQJRODKDQ�

'DWD�%DUDQJ� LQL�� GLKDUDSNDQ� GDSDW�PHPEDQWX�

NHJLDWDQ�RSHUDVLRQDO�GL�3*�-DWLWXMXK��6HKLQJJD�

GDSDW� PHPDNVLPDONDQ� HIHNWLS� NHUMD� GDQ�

NHHIHVLHQDQ�ZDNWX�GDSDW�WHUFDSDL�GHQJDQ�EDLN��

F�� 3URVHV�SHQJHFHNDQ�GDWD�ELDV�GLODNXNDQ�GHQJDQ�

FHSDW�GDQ�PXGDK��

�

3867$.$�

%�� $O� �� %DKUD� ELQ� /DGMDPXGGLQ�� ������ .RQVHS�

6LVWHP� %DVLV� 'DWD� GDQ� ,PSOHPHQWDVLQ\D��

*5$+$�,/08��<RJ\DNDUWD��

'KDUZL\DQWL�� 6UL� GDQ� 5RPL� 6DWULD� :DKRQR�� ������

3HQJDQWDU� 8QLILHG� 0RGHOLQJ� /DQJXDJH�

�80/���,OPX.RPSXWHU�&RP�

+DUWDWL� 6UL�� 6DUL� ,VZDQWL�� ������ 6LVWHP� 3DNDU� 	�

3HQJHPEDQJDQQ\D��*UDKD�,OPX��<RJ\DNDUWD��

.DGLU���$EGXO��������0HPEXDW�$SOLNDVL�:HE�GHQJDQ�

3+3� �� 'DWDEDVH� 0\64/�� $1',��

<RJ\DNDUWD��

1XJURKR�� � %XQDILW�� ������ $SOLNDVL� 3HPURJUDPDQ�

:HE� 'LQDPLV� GHQJDQ� 3+3� GDQ� 0\64/��

*$9$�0(',$��<RJ\DNDUWD��

5DPDGKDQ���6�.RP���$ULHI��������3HPURJUDP�:HE�

'DWDEDVH�GHQJDQ�3+3�GDQ�0\64/��37��(OH[�

0HGLD�.RPSXWLQGR��-DNDUWD��

7LP�3HQ\XVXQ��������3HGRPDQ�7XJDV�$NKLU�(GLVL����

)DNXOWDV� 7HNQLN� 8QLYHUVLWDV� 0DMDOHQJND��

0DMDOHQJND��


