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6LVWHP� ,QIRUPDVL�0DQDMHPHQ�3HUJXUXDQ�7LQJJL

'DODP�%LGDQJ�3HQGDWDDQ�3HQGLGLNDQ�7LQJJL

%DPEDQJ�6��-RNR
EDPEDQJBWLWR#\DKRR�FRP

$EVWUDN��7XMXDQ�VWXGL�GHVNULIWLI�LQL�DGDODK�XQWXN�PHQJHWDKXL�EHUEDJDL�SHUPDVDODKDQ�GDQ�KDPEDWDQ�

PHNDQLVPH�SHQGDWDDQ��VHUWD�SHPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�GDQ�NRPXQLNDVL��7,.��GDODP�PHQGXNXQJ

VLVWHP�LQIRUPDVL�PDQDMHPHQ�SHUJXUXDQ�WLQJJL��3HQGHNDWDQ�\DQJ�GLODNXNDQ�DGDODK�SHQGHNDWDQ�NXDQWLWDWLI

PHODOXL�REVHUYDVL�DWDX�SHQJXNXUDQ�GDWD�XQWXN�PHQGDSDWNDQ�JDPEDUDQ�SHUPDVDODKDQ�\DQJ�GLKDGDSL�37�

6DPSHO�VWXGL�WHUGLUL�DWDV����371�GDQ����376�GDUL����SURYLQVL�GL�,QGRQHVLD�\DQJ�GLSLOLK�VHFDUD�VWUDWLILHG

UDQGRP�VDPSOLQJ��7HNQLN�DQDOLVLV�GDWD�GLODNXNDQ�VHFDUD�NXDOLWDWLI��\DNQL�VHFDUD�GHVNULSWLI�DUJXPHQWDWLI

GHQJDQ�ODQJNDK�ODQJNDK�SHQGHVNULSVLDQ�GDWD��DQDOLVLV�GDWD��GDQ�SHQ\LPSXODQ��+DVLO�VWXGL�PHQXQMXNNDQ

EDKZD�VHEDJLDQ�37�WHODK�PHODNVDQDNDQ�SHQJXPSXODQ�GDQ�SHQJRODKDQ�GDWD�VHFDUD�UXWLQ�VHWLDS�WDKXQ�

3HQGDWDDQ�GLGRPLQDVL�ROHK�SHQJXPSXODQ�GDWD�PHODOXL�LQVWUXPHQ�NXHVLRQHU��EDLN�ROHK�'LWMHQ�'LNWL�PDXSXQ

ROHK�363�%DOLWEDQJ�'HSGLNQDV��'XD�SHQ\HEDE�XWDPD�WHUKDPEDWQ\D�SHQGDWDDQ�GDUL�'LWMHQ�'LNWL�GDQ�363

%DOLWEDQJ�'HSGLNQDV�GDQ�GDUL�LQVWLWXVL�37�LWX�VHQGLUL��6'0�PHUXSDNDQ�KDPEDWDQ�\DQJ�GRPLQDQ�GDODP

SHQJHORODDQ�6,0� 37�GDQ� EHOXP�VHPXD�37� \DQJ�PHQMDGL� VDPSHO� VWXGL�PHPLOLNL� 6,0�37�� GDQ�KDPSLU

VHSDUXK�UHVSRQGHQ�PHQXQMXNNDQ�EDKZD�EHOXP�VHPXD�DSOLNDVL�6,0�37�EHURSHUDVL�GHQJDQ�EDLN�

.DWD�.XQFL��VLVWHP�LQIRUPDVL�PDQDMHPHQ��SHQGLGLNDQ�WLQJJL��SHQGDWDDQ�

$EVWUDN��7KH�SXUSRVH�RI�GHVFULSWLYH�UHVHDUFK�LV�WR�GHWHUPLQH�WKH�REMHFWLYH�FRQGLWLRQV�RI�WKH�SUREOHPV

DQG�FRQVWUDLQWV��GDWD�FROOHFWLRQ�PHFKDQLVPV��DQG�XVH�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�WR

VXSSRUW�KLJKHU�HGXFDWLRQ�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHP��7KH�DSSURDFK�XVHG�LV�NXQDWLWDWLI�DSSURDFK

WKDW�OHDGV�WR�WKH�REVHUYDWLRQ�RU�PHDVXUHPHQW�GDWD�H[SUHVVHG�LQ�QXPEHUV�WR�JHW�D�SLFWXUH�RI�WKH�SURE�

OHPV�IDFHG�E\�37��7KLV�VDPSOH� LQFOXGHV����FRXQWULHV�DQG����SULYDWH�XQLYHUVLWLHV�IURP����SURYLQFHV�LQ

,QGRQHVLD��3OHDVH�QRWH��WKHUH�DUH�FXUUHQWO\����JRYHUQPHQW�UXQ�SXEOLF�XQLYHUVLWLHV��SULYDWH�XQLYHUVLWLHV

DQG������DUH�PDQDJHG�E\�WKH�SULYDWH�VHFWRU��:LWK�VWUDWLILHG�UDQGRP�VDPSOLQJ�PHWKRG��37�37�JURXSHG�E\

W\SH��WKHQ�IURP�HDFK�37�JURXS�WRRN�VRPH�VDPSOHV�WR�UHSUHVHQW�WKH����SURYLQFHV��,Q�TXDOLWDWLYH�GDWD

DQDO\VLV�WHFKQLTXHV��QDPHO\�GHVFULSWLYH�PHDVXUHV�DUJXPHQWDWLYH�ZLWK�GDWD�GHVFULSWLRQ��GDWD�DQDO\VLV�

DQG�FRQFOXVLRQV��6WXG\�UHVXOWV�VKRZHG�WKDW�WKH�PDMRULW\�RI�37�KDV�FRQGXFWHG�GDWD�FROOHFWLRQ�DQG�SURFHVV�

LQJ�RQ�D�UHJXODU�EDVLV�HYHU\�\HDU��'RFXPHQWLQJ�DOO�WKLV�ZDONLQJ�LV�VWLOO�GRPLQDWHG�E\�WKH�LQVWUXPHQW�RI

GDWD�FROOHFWLRQ�YLD�TXHVWLRQQDLUHV��HLWKHU�E\�WKH�'LUHFWRUDWH�*HQHUDO�RI�+LJKHU�(GXFDWLRQ�DQG�0LQLVWU\�RI

(GXFDWLRQ�5HVHDUFK�DQG�'HYHORSPHQW�&HQWHU� IRU�(GXFDWLRQ�6WDWLVWLFV��7KHUH�DUH� WZR�PDLQ�FDXVHV�RI

GHOD\�LQ�GDWD�FROOHFWLRQ��WKH�ILUVW�FRPLQJ�IURP�WKH�JRYHUQPHQW��'LUHFWRUDWH�*HQHUDO�RI�+LJKHU�(GXFDWLRQ

'HSDUWPHQW�RI�(GXFDWLRQ�DQG�5HVHDUFK�DQG�'HYHORSPHQW�363���DQG� WKH�VHFRQG�FRPLQJ�RI�37¶V�RZQ

LQVWLWXWLRQ��1RW�WR�PHQWLRQ��WKHUH�ZHUH�UHVSRQGHQWV�ZKR�IHOW�QRW�UHFHLYHG�D�FHQVXV�TXHVWLRQQDLUH��7KH

GRPLQDQW�FRQVWUDLQWV�LQ�6,0�PDQDJHPHQW�RI�37�LV�D�SUREOHP�RI�KXPDQ�UHVRXUFHV��DQG�\HW�DOO�WKH�37�ZKR

EHFRPH�6,0�37�VDPSOH�RI�WKLV�VWXG\��DQG�QHDUO\�KDOI�RI�WKH�UHVSRQGHQWV�FRPSODLQHG�WKDW�VRPH�RI�WKH

DSSOLFDWLRQV�XVHG�IRU�6,0�37�WKH\�DUH�VWLOO�QRW�RSHUDWLQJ�FRUUHFWO\�

.H\ZRUGV��PDQDJHPHQW�LQIRUPDWLRQ�V\VWHP��KLJKHU�HGXFDWLRQ��GDWD�FROOHFWLRQ

3HQGDKXOXDQ

.HEHUDGDDQ� SHUJXUXDQ� WLQJJL� VHEDJDL� VDODK� VDWX

XMXQJ�WRPEDN�SHQLQJNDWDQ�VXPEHU�GD\D�PDQXVLD

GL�ELGDQJ�SHQGLGLNDQ�DGDODK�VXDWX�NHQ\DWDDQ�\DQJ

WLGDN� WHUEDQWDKNDQ�� 3HUJXUXDQ� WLQJJL� VHEDJDL

VHEXDK�LQVWLWXVL�\DQJ�VDQJDW�NRPSOHNV��PHPHUOX�

NDQ� WRORN� XNXU� \DQJ� ELVD� GLMDGLNDQ� DFXDQ� GDODP

PHQLODL�NHEHUKDVLODQ�GDODP�SHQJHORODDQQ\D��6DODK

VDWX� WRORN� XNXU� XWDPD� \DQJ� GDSDW� GLJXQDNDQ

DGDODK� NHEHUDGDDQ� VLVWHP� LQIRUPDVL�� 6XDWX
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SHUJXUXDQ� WLQJJL� \DQJ� GLNHOROD� GHQJDQ� VLVWHP

LQIRUPDVL�\DQJ�EDLN�DNDQ�PDPSX�PHQJHQGDOLNDQ

PDQDMHPHQ� LQVWLWXVL� GHQJDQ� EDLN�

6LVWHP� LQIRUPDVL�PDQDMHPHQ� �PDQDMHPHQW

LQIRUPDWLRQ� V\VWHP�� \DQJ� VHULQJ� GLNHQDO� GHQJDQ

VLQJNDWDQ� 0,6� PHUXSDNDQ� SHQHUDSDQ� VLVWHP

LQIRUPDVL��GL�GDODP�RUJDQLVDVL�XQWXN�PHQ\HGLDNDQ

LQIRUPVL�LQIRUPDVL� \DQJ� GLEXWXKNDQ� ROHK� VHPXD

WLQJNDWDQ�PDQDMHPHQ��6LVWHP�,QIRUPDVL�0DMHPHQ

�6,0�� GDSDW� GLGHQILQLVLNDQ� VHEDJDL� NXPSXODQ

LQWHUDNVL� VLVWHP�VLVWHP� LQIRUPDVL� \DQJ� EHU�

WDQJJXQJ� MDZDE�PHQJXPSXONDQ� GDQ�PHQJHOROD

GDWD�XQWXN�PHQ\HGLDNDQ� LQIRUPDVL�\DQJ�EHUJXQD

XQWXN� VHPXD� WLQJNDWDQ� GL� GDODP� NHJLDWDQ

SHUHQFDQDDQ� GDQ� SHQJHQGDOLDQ�

6HEDJLDQ� SHQXQMDQJ� 6,0�� SHUDQ� 7HNQRORJL

,QIRUPDVL� �7,�� VHEDJDL� EDJLDQ� GDUL� 6LVWHP

,QIRUPDVL��6,��WHODK�PHQJDODPL�SHUXEDKDQ�VHFDUD

GUDPDWLV�� 6DDW� LQL�� 7,� WLGDN� KDQ\D� GLWHPSDWNDQ

VHEDJDL�SHUDQJNDW�SHPEDQWX�NHJLDWDQ�EHURUJDQL�

VDVL� WHWDSL� VXGDK�PHQMDGL� VWUDWHJL� RUJDQLVDVL

XQWXN�PHQFDSDL�WXMXDQ��,QVWLWXVL�SHUJXUXDQ�WLQJJL

DGDODK� VHEXDK� RUJDQLVDVL� DNDGHPLV� \DQJ

PHQJJXQDNDQ� WHNQRORJL� LQIRUPDVL� GDODP

PHPEHQWXN�EHUEDJDL� SURVHV� ELVQLV� GL� GDODPQ\D�

%HQWXN�RUJDQLVDVL� LQL�PHPLOLNL�NDUDNWHU� WHUVHQGLUL

\DQJ� EHUVLIDW� NKDV� VHKLQJJD� EHQWXN� VLVWHP

LQIRUPDVL� \DQJ� GLSHUOXNDQ�SXQ�KDUXVODK�PHPLOLNL

NDUDNWHU� WHUVHQGLUL�

3DUDGLJPD� EDUX� SHQJHORODDQ� SHQGLGLNDQ

WLQJJL�\DQJ�PXQFXO�VHLULQJ�GHQJDQ�ODKLUQ\D�33����

7DKXQ������WHQWDQJ�RWRQRPL�37��WHODK�PHODKLUNDQ

EHUEDJDL� SHUJHVHUDQ� VLVWHP�PDQDMHPHQ� LQWHUQDO

37��33�����7DKXQ������ ODKLU�GDUL�NHLQJLQDQ�XQWXN

PHQLQJNDWNDQ� SHODNVDQDDQ� VLVWHP� GHVHQWUDOLVDVL

37�� NKXVXVQ\D� EDJL� 371�� 3HQJDPELODQ� EHUEDJDL

NHELMDNDQ�SHQGLGLNDQ�WLQJJL�SDGD�VDDW� LQL�UHODWLYH

WHUSXVDW� GL� 'LWMHQ� 'LNWL�� EHULNXWQ\D� VHFDUD

EHUWDKDS� DNDQ� GLEHULNDQ� NHSDGD�PDVLQJ�PDVLQJ

37�� +DO� LQL�PHPEHULNDQ� NHOHOXDVDDQ� \DQJ� OHELK

WLQJJL�EDJL� SLPSLQDQ�37� XQWXN�PHQJDWXU� SHPDQ�

IDDWDQ� VXPEHU� GD\D� \DQJ� GLPLOLNL� VHVXDL� GHQJDQ

YLVL�GDQ�PLVL�37�\DQJ�EHUVDQJNXWDQ��.RQVHNXHQVL

LQL�PHODKLUNDQ�SHUOXQ\D�VLVWHP�\DQJ�PDPSX�XQWXN

PHQVLQHUJLNDQ� VHJDOD� VXPEHU� GD\D� \DQJ� DGD�

VHKLQJJD� DNDQ�PHQLQJNDWNDQ� GHUDMDW� SHQ\DWXDQ

VXPEHU� GD\D� DWDX� VHPDFDP� VHQWUDOLVDVL� SDGD

WLQJNDW� LQWHUQDO� 37� XQWXN� PHQJRSWLPDOLVDVL

SHPDQIDDWDQ� VXPEHU� GD\D�

%HUGDVDUNDQ�KDO� WHUVHEXW�� DGD� OLPD� LQGLNDWRU

NXQFL�NLQHUMD�\DQJ�KDUXV�PHPHQXKL�VWDQGDU�PLQL�

PDO� NULWHULD� NHOD\DNDQ� GDODP� SHQJHORODDQ�

PDQDMHPHQ�� \DLWX�� ��� 3HQ\HOHQJJDUDDQ� SURJUDP

SHQGLGLNDQ� WLQJJL� VHSHUWL� VLVWHP�GDQ�PHNDQLVPH

NHUMD�� ��� ,QIUDVWUXNWXU� VHSHUWL� WDQDK�� JHGXQJ�

SHUDODWDQ�GDQ�IDVLOLWDV�ODLQQ\D�����)LQDQVLDO�VHSHUWL

VWUXNWXU�SHPDVXNDQ��SHQJHOXDUDQ�GDQ�SHQJJXQD�

DQ� GDQD�� ��� $VHW� VXPEHU� GD\D�PDQXVLD� VHSHUWL

VLVWHP� UHNUXLWPHQ�PDKDVLVZD�� UHNXLWPHQ� GDQ

SHQJHPEDQJDQ� VWDI� SHQJDMDU� VHUWD� VWDI

SHQGXNXQJ� ODLQQ\D��GDQ���� ,QIRUPDVL� VHSHUWL�RQ�

OLQH�LQWHUQDO�FRQQHFWLYLW\�PHODOXL�VLVWHP�LQIRUPDVL

PDQDMHPHQ� \DQJ� EDLN�

'DUL� VHJL� MXPODK� OHPEDJD� 37� \DQJ� GHPLNLDQ

EHVDU�� PHUXSDNDQ� PDVDODK� PHQGDVDU� WHUNDLW

GHQJDQ� FDUD�PHQJNRRUGLQDVLNDQ� DJDU� VHOXUXK� 37

\DQJ� DGD� WHWDS� EHUMDODQ� VHVXDL� GHQJDQ� YLVL� GDQ

PLVL� SHQGLGLNDQ�� .HVXOLWDQ�PHQJNRRUGLQDVLNDQ

ROHK� SHPHULQWDK� VHEDJDL� 3HPELQD� 37� WHUVHEXW

PXQFXO� NDUHQD� SHUJXUXDQ�SHUJXUXDQ� WLQJJL

QDVLRQDO� WHUVHEXW� PHPLOLNL� NHPDPSXDQ� \DQJ

WHUEDWDV� GDODP�PHQ\HGLDNDQ� GDQ�PHQ\DGLNDQ

LQIRUPDVL� \DQJ� WHUNDLW� GHQJDQ�NRQGLVL�SHQGDWDDQ

37�\DQJ�KLQJJD�VDDW�LQL�EHOXP�EHJLWX�EDLN��'LWMHQ

'LNWL� GDQ� 363� %DOLWEDQJ� 'HSGLNQDV� VDQJDW

EHUNHSHQWLQJDQ� GDODP� KDO� SHPELQDDQ�PDXSXQ

SHQGDWDDQ�� %HUGDVDUNDQ� 3HUDWXUDQ� 0HGLNQDV

1RPRU����7DKXQ�������3DVDO���$\DW���GDQ�$\DW���

PHQ\HEXWNDQ� 363� %DOLWEDQJ� 'HSGLNQDV� GLWXQMXN

VHEDJDL� SHQJHOROD� SDQJNDODQ� GDWD� SHQGLGLNDQ

GDQ� SHQJHORODDQ� VLVWHP� SHQGXNXQJ� NHSXWXVDQ

GHSDUWHPHQ�� PXODL� GDUL� SHQGDWDDQ� MHQMDQJ

SHQGLGLNDQ� GDVDU� GDQ� PHQHQJDK�� SHQGLGLNDQ

QRQIRUPDO� KLQJJD� SHQGLGLNDQ� WLQJJL�

'DUL�GDWD�VWDWLVWLN�37�� WHUGDSDW����3HUJXUXDQ

7LQJJL� 1HJHUL� �371�� \DQJ� GLVHOHQJJDUDNDQ� ROHK

'HSDUWHPHQ� 3HQGLGLNDQ� 1DVLRQDO� �'HSGLNQDV�

WHUVHEDU�GL����SURYLQVL��GDQ�������3HUJXUXDQ�7LQJJL

6ZDVWD� �376�� \DQJ� GLVHOHQJJDUDNDQ� ROHK

PDV\DUDNDW� \DQJ� WHUEDJL� GDODP� ��� ZLOD\DK

.RSHUWLV�

6HFDUD� XPXP�� VLVWHP� LQIRUPDVL�PDQDMHPHQ

�6,0�� 37� GL� ,QGRQHVLD� VDDW� LQL� WHUNHQGDOD� ROHK

EHUEDJDL� SHUPDVDODKDQ� VHSHUWL� EHOXP� WHU�

LQWHJUDVLQ\D�VLVWHP�NRPSXWHULVDVL�\DQJ�DGD�GL�37�

NHWHUEDWDVDQ� 6'0� GDODP� SHQJRSHUDVLDQ

NRPSXWHU��VLVWHP�SHQGDWDDQ�\DQJ�EHOXP�WHUSXVDW

VHKLQJJD� VHEDJLDQ� EHVDU� 371� GDQ�376� \DQJ� DGD
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EHOXP�PDPSX�PHQ\DMLNDQ�LQIRUPDVL�VHFDUD�FHSDW

GDQ� WHSDW�ZDNWX�

/HELK�GDUL�LWX��NHEHUDGDDQ�6,0�37�GDSDW�SXOD

PHQMDGL�WRORN�XNXU�NHVLDSDQ�GDODP�PHPDVXNL�HUD

LQIRUPDVL�SHUJXUXDQ�WLQJJL��6HEDJDL�ODQJNDK�DZDO

GDODP� XSD\D�PHPSHUVLDSNDQ� SHUJXUXDQ� WLQJJL

WHUVHEXW�� SHUOX� GLPXODL� GHQJDQ� PHPEDQJXQ

MDULQJDQ� LQIRUPDVL� \DQJ� EHUEDVLV� SDQJNDODQ� GDWD

XQWXN� PHQGDSDWNDQ� LQIRUPDVL� SHQGDWDDQ� GL

VHWLDS� XQLW�XQLW� NHUMD� GL� OLQJNXQJDQ� SHUJXUXDQ

WLQJJL�

'DWD� \DQJ� DEVDK�� OHQJNDS� GDQ� DNWXDO

PHUXSDNDQ�PDVXNDQ� XWDPD�XQWXN�PHQJKDVLONDQ

LQIRUPDVL�\DQJ�EHQDU��DNXUDW��VHUWD�PXWDNKLU��\DQJ

SDGD� DNKLUQ\D� EHUPXDUD� SDGD� NHSXWXVDQ�

NHELMDNDQ� \DQJ� GDSDW� GL� WHULPD�� WHSDW� VDVDUDQ�

VHUWD� WHSDW�ZDNWX��1DPXQ�� NHJLDWDQ� SHQ\HGLDDQ

GDQ� SHQJRODDQ� GDWD�� NKXVXVQ\D� GL� ELGDQJ

SHQGLGLNDQ� WLQJJL�PDVLK�PHPLOLNL� SHUPDVDODKDQ�

6WXGL� LQL� PHQJJXQDNDQ� UXPXVDQ� PDVDODK

GHVNULSWLI� \DQJ� DUWLQ\D� UXPXVDQ�PDVDODK� \DQJ

EHUNHQDDQ� GHQJDQ� SHUWDQ\DDQ� WHUKDGDS

NHEHUDGDDQ� YDULDEOH�PDQGLUL� EDLN� SDGD� KDQ\D

VDWX� YDULDEOH� DWDX� OHELK� �YDULDEOH� \DQJ� EHUGLUL

VHQGLUL�� GDQ� WLGDN�PHPEXDW� SHUEDQGLQJDQ� YDUL�

DEOH�SDGD�VDPSHO�ODLQ��3HUXPXVDQ�PDVDODK�NDMLDQ

LQL� DQWDUD� ODLQ�� ���� 3HUPDVDODKDQ� DSD� \DQJ

PHQJKDPEDW� NDXOLWDV� GDQ� NXDQWLWDV� SHQGDWDDQ

SHQGLGLNDQ� WLQJJL� VHODPD� LQL"� ���� %DJDLPDQD

PHNDQLVPH� SHQGDWDDQ� SHQGLGLNDQ� GL� SHUJXUXDQ

WLQJJL"� ���� %DJDLPDQD� VHEDJDL� SHQXQMDQJ

SHODNVDQDDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ

SHUJXUXDQ� WLQJJL"

7XMXDQ� VWXGL� VLVWHP� LQIRUPDVL� PDQDMHPHQ

SHUJXUXDQ� WLQJJL� GDODP� SHQGDWDDQ� SHQGLGLNDQ

WLQJJL�� \DLWX�� ��� 0HQJDPDWL� VHFDUD� ODQJVXQJ

SHUPDVDODKDQ� \DQJ� PHQMDGL� SHQJKDPEDW

SHQLQJNDWDQ� NXDOLWDV� GDQ� NXDQWLWDV� SHQGDWDDQ

SHQGLGLNDQ� WLQJJL�� ��� 0HPSHUROHK� JDPEDUDQ

WHQWDQJ�PHNDQLVPH�SHQGDWDDQ�SHQGLGLNDQ�WLQJJL�

GDQ� ��� 0HQJHWDKXL� SHPDQIDDWDQ� WHNQRORJL� GDQ

LQIRUPDVL�SHQGLGLNDQ�GDODP�SHQGDWDDQ�SHQGLGLNDQ

VHEDJDL� SHQXQMDQJ� SHODNVDQDDQ� VLVWHP� LQIRUPDVL

PDQDMHPHQ� SHUJXUXDQ� WLQJJL�

.DMLDQ�/LWHUDWXU

6LVWHP�,QIRUPDVL�0DQDMHPHQ

6LVWHP� LQIRUPDVL�PDQDMHPHQ� �6,0��PHUXSDNDQ

SHQHUDSDQ� VLVWHP� LQIRUPDVL� GL� GDODP� RUJDQLVDVL

XQWXN� PHQ\HGLDNDQ� LQIRUPDVL�LQIRUPDVL� \DQJ

GLEXWXKNDQ� ROHK� VHPXD� WLQJNDWDQ�PDQDMHPHQ�

6,0�GDSDW�GLGHILQLVLNDQ�VHEDJDL�NXPSXODQ�LQWHUDNVL

VLVWHP�VLVWHP�,QIRUPDVL�\DQJ�EHUWDQJJXQJ�MDZDE

PHQJXPSXONDQ� GDQ� PHQJRODK� GDWD� XQWXN

PHQ\HGLDNDQ� LQIRUPDVL� \DQJ� EHUJXQD� XQWXN

VHPXD� WLQJNDWDQ�PDQDMHPHQ� GL� GDODP� NHJLDWDQ

SHUHQFDQDDQ� GDQ� SHQJHQGDOLDQ�

6HPXD� VLVWHP� LQIRUPDVL�PHPLOLNL� WLJD� XQVXU

DWDX� NHJLDWDQ� XWDPD�� \DLWX�� ���PHQHULPD� GDWD

VHEDJDL� PDVXNDQ� �LQSXW��� ���PHPSURVHV� GDWD

GHQJDQ�PHODNXNDQ� SHUKLWXQJDQ�� SHQJJDEXQJDQ

XQVXU� GDWD�� SHPXWDNKLUDQ�� SHUNLUDDQ�� GDQ� ODLQ�

ODLQ�� GDQ� ��� PHPSHUROHK� LQIRUPDVL� VHEDJDL

NHOXDUDQ� �RXWSXW��� 3ULQVLS� LQL� EHUODNX� EDLN� XQWXN

VLVWHP�LQIRUPDVL�PDQXDO��HOHNWURPHNDQLV�PDXSXQ

NRPSXWHU�

6HFDUD� VHGHUKDQD� GDSDW� GLNDWDNDQ� EDKZD

VHEXDK� VLVWHP� LQIRUPDVL� DNDQ�PHPSURVHV� GDWD

GDQ� NHPXGLDQ�PHQJXEDKQ\D�PHQMDGL� LQIRUPDVL�

6LVWHP�,QIRUPDVL�0DQDMHPHQ�3HUJXUXDQ

7LQJJL

37� VHEDJDL� VXDWX� VLVWHP� \DQJ� VDQJDW� EHVDU�

PHPLOLNL� VXE�VXE� VLVWHP� \DQJ� EDQ\DN� VHKLQJJD

PDVLQJ�PDVLQJ�PHPEHQWXN� SROD� KXEXQJDQ� NHUMD

\DQJ�PHZXMXGNDQ� VHEXDK� VHQWUDOLVDVL� VLVWHP

\DQJ� EHNHUMD� VHFDUD� KDUPRQLV�� VDOLQJ� GXNXQJ�

PHQGXNXQJ� GDQ� WHUNDLW� VDWX�GHQJDQ�\DQJ� ODLQ�

6,0�37�GLKDUDSNDQ�GDSDW�PHQMDGL� VDODK�VDWX

VROXVL� \DQJ� GDSDW� PHPEDQWX� PHQ\HOHVDLNDQ

SHUPDVDODKDQ�SHUPDVDODKDQ� PDQDMHPHQ� GL

VHWLDS� WDWD� NHOROD� 37� \DQJ� DGD�� 8QWXN� PHQJ�

KDVLONDQ�VHEXDK�VLVWHP�LQIRUPDVL�DJDU�WHULQWHJUDVL

GHQJDQ�EDLN�SHUOX�GLSHUKDWLNDQ�WLJD�KDO��3HUWDPD�

VLVWHP� LQIRUPDVL� GLGHILQLVLNDQ� VHFDUD� MHODV� GDQ

WHUSHULQFL� VHKXEXQJDQ� GHQJDQ� MHQLV�MHQLV

LQIRUPDVL�DSD�\DQJ�GLEXWXKNDQ�ROHK�LQVWLWXVL��+DO�

KDO� \DQJ� EHUNDLWDQ� GHQJDQ� NHFHSDWDQ� SURVHV

SHQJRODKDQ� GDWD� PHQMDGL� LQIRUPDVL�� WLQJNDWDQ

GHWDLO�LQIRUPDVL��FDUD�SHQDPSLODQ�LQIRUPDVL��.HGXD�

DGDQ\D� WHNQRORJL� LQIUDVWUXNWXU�� DODW� NRPXQLNDVL�

GDQ�ODLQ�ODLQ��GDQ�SHUDQJNDW�OXQDN��DSOLNDVL��VLVWHP

RSHUDVL�� GDWDEDVH�� GDQ� ODLQ�ODLQ�� \DQJ� KDUXV

WHUVHGLD�� .HWLJD�� DGDQ\D�PDQDMHPHQ� LQIRUPDVL�

�'DWD�

�,QSXW�

�

���3HPURVHVDQ�

,QIRUPDVL�

2XWSXW�

�
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\DQJ�PHQ\DQJNXW�SHUDQJNDW�PDQXVLD��EUDLQZDUH�

\DQJ�DNDQ�PHQJLPSOHPHQWDVLNDQ�VLVWHP�LQIRUPDVL

\DQJ� GLEDQJXQ� GDQ� \DQJ� DNDQ�PHQJHPEDQJNDQ

WHNQRORJL� LQIRUPDVL�

.DUDNWHULVWLN� 6,0�37� DGDODK�PHQMDGL� VDUDQD

SHQGXNXQJ� OHPEDJD� SHQGLGLNDQ� WLQJJL� XQWXN

PHQFDSDL� WXMXDQ� PHPEHULNDQ� OD\DQDQ� \DQJ

GLSHUOXNDQ�PDV\DUDNDW�DNDGHPLV�VHFDUD�PHPXDV�

NDQ�� DQGDO� GDQ� WHUMDQJNDX�� PHQDLNNDQ� PXWX

SHOD\DQDQ� VHVXDL� GHQJDQ�PLVL� SHQGLGLNDQ� WLQJJL�

GDQ�PHPEHULNDQ� LQIRUPDVL� \DQJ� DNXUDW� GDQ� OXDU

LQVWLWXVL�

0HNDQLVPH�3HQGDWDDQ�3HQGLGLNDQ�7LQJJL

3HQJXPSXODQ� GDWD� SHQGLGLNDQ� WLQJJL� �37�

PHUXSDNDQ� NHJLDWDQ� 3XVDW� 6WDWLVWLN� 3HQGLGLNDQ

�363��� %DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ

�%DOLWEDQJ�� 'HSDUWHPHQ� 3HQGLGLNDQ� 1DVLRQDO

�'HSGLNQDV��� .HJLDWDQ� LQL� EHUWXMXDQ� XQWXN

PHPSHUROHK� GDWD� GDQ� LQIRUPDVL� PHQJHQDL

SHQGLGLNDQ� WLQJJL�� 'DWD� WHUVHEXW� GLVLPSXONDQ

GDODP�UDQJND�SHQ\XVXQDQ�VWDWLVWLN��SHQJHPEDQJ�

DQ� SDQJNDODQ� GDWD�� SHUHQFDQDDQ�� SHQJDPELODQ

NHSXWXVDQ� GDQ� SHQHQWXDQ� NHELMDNDQ�� 3HQGDWDDQ

37�PHOLSXWL� VHOXUXK� SHQGLGLNDQ� WLQJJL� XPXP�

NHDJDPDDQ�� GDQ� NHGLQDVDQ�� EDLN�QHJHUL�PDXSXQ

VZDVWD�� ,QVWUXPHQ� SHQGDWDDQ� \DQJ� GLJXQDNDQ

DGDODK�NXHVLRQHU� LQGLYLGX�SHUJXUXDQ� WLQJJL�� \DQJ

GLEHUL� NRGH� /,�37��:DNWX� KLWXQJ� �FRXQWLQJ� GDWH�

\DQJ� GLJXQDNDQ� GDODP�SHQGDWDDQ� 37� DGDODK� SHU

��� 6HSWHPEHU� GHQJDQ� SHUWLPEDQJDQ� SDGD

WDQJJDO� WHUVHEXW� SURVHV� UHJLVWUDVL� PDKDVLVZD

EDUX� GDQ� ODPD� VXGDK� VHOHVDL� GLODNXNDQ�

5HVSRQGHQ�DGDODK�SLPSLQDQ�SHUJXUXDQ�WLQJJL

DWDX� SHMDEDW� \DQJ� GLWXJDVL� GDQ� EHUWDQJJXQJ

MDZDE� GDODP� SHQJLVLDQ� NXHVLRQHU�� WHUPDVXN

RE\HNWLYLWDV�GDQ�DNXUDVL�GDWD�VHUWD�NHWHSDWDQ�PH�

QJLNXWL� MDGZDO�SHQGDWDDQ�\DQJ�WHODK�GL� WHWDSNDQ�

3HQ\HEDUDQ� LQVWUXPHQW� GLODNXNDQ� GHQJDQ

PHQJLULPNDQ� NXHVLRQHU� /,�37� NH� 37�� VHODQMXWQ\D

37�PHQHULPD� NXHVLRQHU� /,�37�� 8QWXN� SHQJHP�

EDOLDQ��37�PHQHULPD�NXHVLRQHU�/,�37�GDUL�%DOLWEDQJ

'HSGLNQDV��PHQJLVL� NXHVLRQHU� /,�37�� NHPXGLDQ

GRNXPHQ�NXHVLRQHU�\DQJ�WHODK�WHULVL�ROHK�371�GDQ

376�PHQJLULP�NHPEDOL�NH�363�%DOLWEDQJ�'HSGLNQDV�

376�PHQJLULP� DUVLS� NXHVLRQHU� NH�.RSHUWLV�� VHUWD

PHQ\LPSDQ�DUVLS�/,�37�\DQJ�WHODK�WHULVL�

*DPEDU� ���0HNDQLVPH� 3HQGDWDDQ� 37

0HWRGRORJL

0HWRGH� GDQ� SURVHGXU� SHQHOLWLDQ�PHUXSDNDQ� FDUD

NHUMD� \DQJ� GLWHPSXK� XQWXN� PHQGDSDWNDQ

LQIRUPDVL�\DQJ�GLSHUOXNDQ�XQWXN�PHPDKDPL�RE\HN

\DQJ�PHQMDGL�VDVDUDQ�SHQHOLWLDQ��'DODP�VWXGL�LQL�

SURVHGXU� SHQHOLWLDQ� GLWXQMXNNDQ� XQWXN�PHQGDSDW

VLVWHP� LQIRUPDVL� PDQDMHPHQ� SHQGLGLNDQ� WLQJJL

\DQJ� EHUMDODQ� VDDW� LQL� VHUWD� SHUPDVDODKDQ� \DQJ

PXQFXO� GDODP� NHJLDWDQ� NHUMD� VDPD� SHQGDWDDQ

SHQGLGLNDQ� WLQJJL� WHUVHEXW�� 0HQXUXW� 6HNDUDQ

�������DGD���MHQLV�SHQHOLWLDQ��\DLWX�����H[SORUDWRU\

UHVHDUFK�� \DLWX� SHQHOLWLDQ� \DQJ� EHUWXMXDQ� XQWXN

PHQFDUL� NHMHODVDQ� VXDWX�PDVDODK����� GHVFULSWLYH

UHVHDUFK��SHQHOLWLDQ�\DQJ�EHUWXMXDQ�XQWXN�PHQFDUL

GHVNULSVL�VXDWX�REMHN��GDQ����YHULILFDWLYH�UHVHDUFK

�H[SODQDWRU\�UHVHDUFK���SHQHOLWLDQ�\DQJ�EHUWXMXDQ

XQWXN�PHQJHWDKXL� NHMHODVDQ� KXEXQJDQ� YDULDEOH

�PHQJXML� KLSRWHVLV��� 6WXGL� LQL� WHUPDVXN� MHQLV

SHQHOLWLDQ�GHVNULSWLI��GHVFULSWLYH�UHVHDUFK���NDUHQD

LQJLQ�PHQJHWDKXL� GDQ� VHNDOLJXV�PHQJJDPEDUNDQ

EDJDLPDQD� NRQGLVL� REMHNWLI� WHQWDQJ�PHNDQLVPH

SHQGDWDDQ�\DQJ�GLODNXNDQ�ROHK�371�GDQ�376�VHUWD

SHUPDVDODKDQ�SHUPDVDODKDQ� \DQJ�PXQFXO� GDODP

NHUMD� VDPD� SHQGDWDDQ� WHUVHEXW�

3HQGHNDWDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQ�

GHNDWDQ� NXDQWLWDWLI�� 3HQHOLWLDQ� NXDQWLWDWLI� EHUWLWLN

WRODN� GDUL� SDUDGLJPD� IHQRPHQRORJLV� \DQJ

RE\HNWLYLWDVQ\D� GLEDQJXQ� GDUL� UXPXVDQ� VLWXDVL

WHUWHQWX�\DQJ�GLKD\DWL�ROHK�LQGLYLGX�DWDX�NHORPSRN

VRFLDO� WHUWHQWX�� GDQ� UHOHYDQ� GHQJDQ� WXMXDQ� GDUL

SHQHOLWLDQ�� 6HODLQ� LWX�� SDGD� XPXPQ\D� SHQHOLWLDQ

NXDQWLWDWLI� PHQJDUDK� SDGD� REVHUYDVL� DWDX

SHQJXNXUDQ�GDWD� \DQJ� GLQ\DWDNDQ� GDODP� DQJND�

DQJND��'HQJDQ�NDWD�ODLQ��SHQHOLWLDQ�\DQJ�EHUVLIDW

NXDQWLWDWLI� OHELK� GLXWDPDNDQ� SDGD� SHQJXPSXODQ

GDWD� \DQJ� GDSDW� GLXNXU�� 3HQGHNDWDQ� NXDQWLWDWLI

GLJXQDNDQ� XQWXN� PHQGDSDWNDQ� JDPEDUDQ

/,�37

371�37.�376

��VRIWFRS\

%$/,7%$1*�± 386$7�67$7,67,.�3(1',',.$1
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/,�37

371�37.�376
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-XUQDO� 3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU����0DUHW� ����

SHUPDVDODKDQ� \DQJ� GLKDGDSL� ROHK� 371� GDQ� 376

GDODP� UDQJND�PHQJXSD\DNDQ� SHQLQJNDWDQ� GDQ

SHPEHUGD\DDQ� VLVWHP� LQIRUPDVL� PDQDMHPHQ

SHUJXUXDQ� WLQJJL�

3RSXODVL�GDQ�6DPSHO

'DODP��VXDWX�SHQHOLWLDQ��SRSXODVL�\DQJ�OHELK�GLSLOLK

PHPSXQ\DL�KXEXQJDQ�\DQJ�HUDW�GHQJDQ�PDVDODK

\DQJ�GLWHOLWL��3RSXODVL�DWDX�XQLYHUVH�DGDODK�VHOXUXK

HOHPHQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�PHPEXDW

EHEHUDSD� NHVLPSXODQ� �&RRSHU� GDQ� 6FKLQGOHU�

������� 3RSXODVL� SHQHOLWLDQ� LQL� DGDODK� VHOXUXK

SHUJXUXDQ�WLQJJL�EDLN�QHJHUL�PDXSXQ�VZDVWD�\DQJ

EHUDGD� GDODP� SHQJDZDVDQ� GHSDUWHPHQ

SHQGLGLNDQ�QDVLRQDO��\DQJ�NHVHOXUXKDQ�EHUMXPODK

����������371�GDQ�������376���\DQJ� WHUVHEDU�GL

VHOXUXK� ZLOD\DK� ,QGRQHVLD�� 3DGD� VDDW� VWXGL� LQL

GLODNXNDQ��GDUL����SURYLQVL�\DQJ�DGD�GL�,QGRQHVLD

KDQ\D����SURYLQVL�\DQJ�PHPLOLNL�371��6HPHQWDUD

��SURYLQVL� ODLQQ\D�\DLWX�SURYLQVL�.HSXODXDQ�5LDX�

%DQJND� %HOLWXQJ�� GDQ� 6XODZHVL� %DUDW�� EHOXP

PHPSXQ\DL�371��2OHK�NDUHQD�LWX��SRSXODVL�SURYLQVL

GLWHWDSNDQ���� SURYLQVL�

6DPSHO� PHUXSDNDQ� HOHPHQ� SRSXODVL� \DQJ

PHUXSDNDQ� VXEMHN� SHQJXNXUDQ� GDUL� XQLW

SHQHOLWLDQ� \DQJ�PHPEHULNDQ� NHVLPSXODQ� WHQWDQJ

VHOXUXK� SRSXODVL� �&RRSHU� GDQ� 6FKLQOGHU�� ������

3HPLOLKDQ� VDPSHO� XQWXN� SHQHOLWLDQ� LQL� GHQJDQ

PHWRGH� VWUDWLILHG� UDQGRP� VDPSOLQJ�� 3RSXODVL

GLNHORPSRNNDQ� EHUGDVDUNDQ� 37�PDVLQJ�PDVLQJ�

VHODQMXWQ\D� GDUL�PDVLQJ�PDVLQJ� NHORPSRN� DNDQ

GLDPELO� EHEHUDSD� VDPSHO� GHQJDQ�PHWRGH�6LPSOH

5DQGRP�6DPSOLQJ� �6HNDUDQ������������ 'DUL� ��

SURYLQVL� \DQJ�GLWHWDSNDQ� VHEDJDL�SRSXODVL��XQWXN

PDVLQJ�PDVLQJ�SURYLQVL�GLDPELO�VDPSHO���371�GDQ

�� 376�� 3HQJDPELODQ� VDPSHO� 371�GDQ� 376�XQWXN

PDVLQJ�PDVLQJ� SURYLQVL� LQL� GLWHWDSNDQ� GHQJDQ

PHQJJXQDNDQ�PHWRGH� SHQJDPELODQ� VDPSHO� DFDN

VHGHUKDQD� �VLPSOH� UDQGRP� VDPSOLQJ��� 3HUWDPD

GLDPELO����371�\DQJ�PDVLQJ�PDVLQJ�PHZDNLOL���

SURYLQVL�\DQJ�GLWHWDSNDQ��.HGXD��GHQJDQ�PHWRGH

\DQJ�VDPD�GLSLOLK����376�\DQJ�PHZDNLOL���SURYLQVL�

,QVWUXPHQ

,QVWUXPHQ� \DQJ� GLJXQDNDQ� GDODP� VWXGL� DGDODK

GDIWDU� SHUWDQ\DDQ� \DQJ� WHUGLUL� GDUL� SHUWDQ\DDQ�

SHUWDQ\DDQ� WHUWXWXS� GDQ� SHUWDQ\DDQ� WHUEXND�

,WHP�LWHP� SHUWDQ\DDQ� WHUWXWXS� EHUEHQWXN� SLOLKDQ

SDNVD� �IRUFHG� FKRLFH��� UHVSRQGHQ� GLPLQWD� XQWXN

PHPLOLK� VDWX� DWDX� OHELK� SLOLKDQ� \DQJ� WHODK

GLEHULNDQ�� 3HUWDQ\DDQ� WHUEXND� GLJXQDNDQ� XQWXN

PHQJJDOL� GDQ� PHQGDSDWNDQ� LQIRUPDVL� WHQWDQJ

SHUPDVDODKDQ�SHUPDVDODKDQ� \DQJ� GLKDGDSL

UHVSRQGHQ� WHUNDLW� GHQJDQ�6,0� 37�

3HQJXPSXODQ�GDQ�$QDOLVLV�'DWD

8QWXN� PHQJDQDOLVLV� GDWD� \DQJ� GLSHUROHK� GDUL

SHQJXPSXODQ�GDWD�GL� ODSDQJDQ�GLODNXNDQ�DQDOLVLV

GHVNULSWLI�NXDQWLWDWLI�VHKLQJJD�GLSHUROHK�LQIRUPDVL

WHQWDQJ� NHFHQGHUXQJDQ� IHQRPHQD� \DQJ� GLNDML�

6HODQMXWQ\D�� EHUGDVDUNDQ� WHPXDQ� GDQ� GLVNXVL

GLODNXNDQ�SHQDULNDQ�VLPSXODQ�WHQWDQJ�VHPXD�KDVLO

SHODNVDQDDQ� NHJLDWDQ� SHQHOLWLDQ� GL� ��� SURYLQVL

\DQJ�PHQMDGL�VDPSHO�SHQHOLWLDQ�GDQ�PHUXPXVNDQ

VDUDQ�VDUDQ� NHELMDNDQ� EHUGDVDUNDQ� KDVLO

SHQHOLWLDQ� \DQJ� GLSHUROHK� GDODP� UDQJND

PHQLQJNDWNDQ� NXDOLWDV� NHUMDVDPD� DQWDU� OHPEDJD

SHQJHOROD� 6,0� SHQGDWDDQ� 37� QHJHUL� PDXSXQ

VZDVWD�

+DVLO�3HQHOLWLDQ�GDQ�3HPEDKDVDQ

0HNDQLVPH�3HQGDWDDQ�GL�3HUJXUXDQ�7LQJJL

0HNDQLVPH� SHQGDWDDQ� 37� GL� O LQJNXQJDQ

'HSGLNQDV� GLODNVDQDNDQ� ROHK� 'LWMHQ� 'LNWL� \DQJ

PHUXSDNDQ� XQLW� NHUMD� XWDPD� \DQJ� ODQJVXQJ

PHPEDZDKL� 37� GDQ� 363� %DOLWEDQJ��'HSGLNQDV�

*DPEDU� ��� 3HODNVDQDDQ� 3HQJXSXODQ� GDQ
3HQJRODKDQ� 'DWD�6HFDUD� 5XWLQ

'DUL� GDWD� SHUWDPD� GLDWDV�PHQXQMXNNDQ

EDKZD� OHELK� GDUL� VHSDUXK� ��������� 37� \DQJ

PHQMDGL� UHVSRQGHQ� VWXGL� LQL�PHODSRUNDQ� EDKZD

PHUHND� WHODK�PHODNVDQDNDQ� SHQJXPSXODQ� GDQ

SHQJRODKDQ� GDWD� VHFDUD� UXWLQ� VHWLDS� WDKXQ�

6HEDQ\DN� ������� UHVSRQGHQ� PHODNXNDQ

SHQJXPSXODQ� GDQ� SHQJRODKDQ� GDWD� VHFDUD

EHUNDOD� VHWLDS� WLJD� EXODQ� GDQ� VHEDQ\DN� �����
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%DPEDQJ�6�� -RNR��6LVWHP� ,QIRUPDVL�0DQDMHPHQ� 3HUJXUXDQ�7LQJJL�'DODP�%LGDQJ� 3HQGDWDDQ�3HQGLGLNDQ� 7LQJJL

UHVSRQGHQ�PHODNXNDQ� SHQGDWDDQ�� VHWLDS� OLPD

WDKXQ� VHNDOL�� 6HODLQ� SHQJXPSXODQ� GDWD� VHFDUD

EHUNDOD� WHUVHEXW�� SHUJXUXDQ� WLQJJL� \DQJ�PHQMDGL

UHVSRQGHQ� VWXGL� LQL� MXJD�PHODNVDQDNDQ� NHJLDWDQ

SHQGDWDDQ� GDQ� SHUPLQWDDQ� VHWLDS� GDHUDK

VHEDQ\DN� �������� GDQ� DWDV� SHUPLQWDDQ� SXVDW

VHEDQ\DN� ���������

5HVSRQGHQ� PHODSRUNDQ� EDKZD� XQLW� NHUMD

\DQJ� EHUWDQJJXQJ� MDZDE� PHQDQJDQL� GDQ

PHQJRODK� GDWD� LQVWLWXVL� DGDODK� %LUR� $GPLQLVWUDVL

$NDGHPLN� GDQ� .HPDKDVLVZDDQ� �%$$.�� \DLWX

��������6HEDQ\DN� ������ UHVSRQGHQ�PHQMDZDE

%LUR� $GPLQLVWUDVL� $NDGHPLN� GDQ� 3HUHQFDQDDQ

6LVWHP� ,QIRUPDVL� �%$$.6,��� ������ UHVSRQGHQ

PHQMDZDE� %LUR� $GPLQLVWUDVL� 3HUHQFDQDDQ� GDQ

6LVWHP� ,QIRUPDVL� �%$36,��� ������� UHVSRQGHQ

PHQMDZDE�%LUR� $GPLQLVWUDVL� 8PXP� �%$8��� ����

UHVSRQGHQ�PHQMDZDE� 7DWD� 8VDKD�� GDQ� VLVDQ\D

VHEHVDU� ������ UHVSRQGHQ�PHQMDZDE� GDUL� XQLW

NHUMD� ODLQ� DQWDUD� 3XVNRP� �3XVDW� 3HQJHPEDQJDQ

GDQ�3HOD\DQDQ�6LVWHP� ,QIRUPDVL��� 3XSVWLN� �3XVDW

7HNQRORJL� ,QIRUPDVL� GDQ� .RPXQLNDVL��� 837� �8QLW

,QIRUPDVL�7HNQRORJL���GDQ�ODLQ�ODLQ�

*DPEDU� ���.HVXOLWDQ�'DODP�3HQJLVLDQ�.XHVLRQHU

'DUL� ���� UHVSRQGHQ� \DQJ� PHQHULPD

NXHVLRQHU�363�%DOLWEDQJ��SDGD�GDWD�NHGXD�GLDWDV

PHQXQMXNNDQ� EDKZD� VHEDQ\DN� ���� UHVSRQGHQ

PHQJDNX�WLGDN�PHQJDODPL�NHVXOLWDQ�XQWXN�PHQJLVL

GDQ� PHQ\HGLDNDQ� GDWD� \DQJ� GLSHUOXNDQ�

VHGDQJNDQ� ���� UHVSRQGHQ� ODLQQ\D� PHQJDNX

PDVLK� PHQJDODPL� NHVXOLWDQ� NDUHQD� EHUEDJDL

DODVDQ��$ODVDQ�DODVDQ�WHUVHEXW�DQWDUD� ODLQ�DGDODK

IRUPDW� SHQJLVLDQ� WHUODOX� EHUYDULDVL�� LWHP� \DQJ

GLPLQWD� WHUODOX� EDQ\DN�� VLVWHP� GDWD� �LQIRUPDVL

GDWD�� EHOXP� WHULQWHJUDVL�� GDQ� NHWHUODPEDWDQ

LQVWUXPHQ� \DQJ� GLJXQDNDQ� XQWXN� SHQJXPSXODQ

GDWD�

3HUPDVDODKDQ�'DODP�3HQJDORODDQ�6,0�37

%HUEDJDL� KDPEDWDQ� GDODP� SHQJHORODDQ� 6,0� 37

\DQJ�SDOLQJ�GRPLQDQ�DGDODK�PDVDODK�6'0��+DO�LQL

GLEXNWLNDQ� ROHK� VHEDQ\DN� �������PHQ\DWDNDQ

NXUDQJQ\D�MXPODK�6'0�GDQ�VNLOO�\DQJ�GLPLOLNL�6'0�

3HUPDVDODKDQ�SHUPDVDODKDQ� ODLQQ\D� VHSHUWL

LQIUDVWUXNWXU�� VDUDQD�GDQ�SUDVDUDQD��GLMDZDE�ROHK

VHEDQ\DN� �������� SURJUDP� DSOLNDVL� �VRIWZDUH�

VHEDQ\DN���������GDQ�NRRUGLQDVL� MXJD�VHEDQ\DN

������� 6HODLQ� LWX��PXQFXO� SHUPDVDODKDQ� \DQJ

WHUNDLW� GHQJDQ�NHWHUEDWDVDQ�GDQD�GDQ�DQJJDUDQ�

SHUHQFDQDDQ� GDQ� SHPDQIDDWDQ� MDULQJDQ�

SHQJXPSXODQ� GDQ�XS� GDWLQJ� GDWD�� 3HUPDVDODKDQ

\DQJ� PXQFXO� GDODP� SHQJHORODDQ� 6,0� 37

GLWXQMXNNDQ� SDGD� GDWD� GLEDZDK� LQL�

3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�GDODP

3HQGDWDDQ

3HPDQIDDWDQ�WHNQRORJL�LQIRUPDVL�VDQJDW�EHUSHUDQ

GDODP� SHQJXPSXODQ� GDQ� SHQJHORODDQ� GDWD� 37�

3DGD� EDJLDQ� LQL� GLVDMLNDQ� WHPXDQ�WHPXDQ� VWXGL

\DQJ� WHUNDLW� GHQJDQ�RSHUDVLRQDOLVDVL� 6,0�37� GDQ

RSWLPDOLVDVL� SHPDQIDDWDQ�6,0�37� WHUVHEXW� GDODP

SURVHV� SHQJXPSXODQ� GDQ� SHQJRODKDQ� GDWD� 37�

2SHUDVLRQDOLVDVL�6,0�37

%HUGDVDUNDQ� KDVLO� SHQJXPSXODQ� GDWD� GLSHUROHK

LQIRUPDVL� EDKZD� VHFDUD� NHVHOXUXKDQ�� VDDW� LQL

EHOXP�VHOXUXK�LQVWLWXVL�UHVSRQGHQ�GDODP�VWXGL� LQL

PHPLOLNL� 6,0� 37�� 6HEDQ\DN� ������� UHVSRQGHQ

PHODSRUNDQ�EDKZD�LQVWLWXVL�PHUHND�WHODK�PHPLOLNL

6,0� 37�� VHPHQWDUD� VLVDQ\D� VHEHVDU� ������

UHVSRQGHQ� PHQJDNXL� EDKZD� LQVWLWXVL� PHUHND

EHOXP�PHPLOLNL�6,0�37�

-LND�GLOLKDW�XQWXN�PDVLQJ�PDVLQJ�371�GDQ�376�

MXPODK�37�\DQJ�VXGDK�PHPLOLNL�6,0�37�GHQJDQ�\DQJ

EHOXP�PHPLOLNL�6,0�37�KDPSHU�VHLPEDQJ��6HEDQ\DN

������� 371� GL� ,QGRQHVLD� WHODK� PHPLOLNL� GDQ

PHQJRSHUDVLNDQ� 6,0� 37� XQWXN� NHSHUOXDQ

SHQGDWDDQ�GL�OLQJNXQJDQ�LQVWLWXVL�PHUHND��6LVDQ\D�

VHEDQ\DN��������37�EHOXP�PHPLOLNL�6,0�37��8QWXN

376�� VHEDQ\DN� ���� 376� WHODK� PHPLOLNL� GDQ

PHQJRSHUDVLNDQ� 6,0� 37� XQWXN� NHSHUOXDQ

SHQGDWDDQ�GL�OLQJNXQJDQ�LQVWLWXVL�PHUHND��6LVDQ\D�

����376�EHOXP�PHPLOLNL�6,0�37�
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0D\RULWDV� UHVSRQGHQ� PHODSRUNDQ� EDKZD

GDODP� SHQJHPEDQJDQ� GDQ� RSHUDVLRQDOLVDVL� 6,0

37��OHPEDJD�PHUHND�PHOLEDWNDQ�EHUEDJDL�XQLW�NHUMD

ODLQ�VHSHUWL� IDNXOWDV�� MXUXVDQ��GDQ�SURJUDP�VWXGL�

6HEDQ\DN� ������� UHVSRQGHQ�PHODSRUNDQ� EDKZD

PHUHND� WHODK�PHOLEDWNDQ�XQLW�XQLW� NHUMD� WHUVHEXW

GDODP� SHQJHPEDQJDQ� GDQ� RSHUDVLRQDOLVDVL� 6,0

37��GDQ�KDQ\D�������UHVSRQGHQ�PHQJDNXL�EDKZD

PHUHND� WLGDN�PHOLEDWNDQ� IDNXOWDV�� MXUXVDQ�� GDQ

SURJDP� VWXGL� GDODP� SHQJHPEDQJDQ� GDQ

RSHUDVLRQDOLVDVL� 6,0� 37�

3DGD� GDWD� GLEDZDK� LQL�PHQXQMXNNDQ� WLQJNDW

RSHUDVLRQDO�NHEHUMDODQDQ� 6,0� 37�� 6HEDQ\DN

�������UHVSRQGHQ�PHODSRUNDQ�EDKZD�6,0�37�GL

OHPEDJD�PHUHND� VXGDK� EHURSHUDVL� GHQJDQ� EDLN�

1DPXQ�� WHUGDSDW� ������� UHVSRQGHQ��PHQJDNXL

EDKZD�6,0� 37�PHUHND� EHOXP�EHURSHUDVL� GHQJDQ

EDLN�

*DPEDU����7LQJNDW�2SHUDVLRQDO�6,0�37

8QWXN�SHUDQFDQJDQ�DSOLNDVL�6,0�37��VHEDQ\DN

������ UHVSRQGHQ� PHQJDNXL� EDKZD� OHPEDJD

PHUHND� WHODK�PHUDQFDQJ� EHUEDJDL� DSOLNDVL�SUR�

JUDP�\DQJ�FRFRN�XQWXN�GLJXQDNDQ�GDODP�6,0�37

PHUHND�� 6HEDQ\DN� ������� UHVSRQGHQ� ODLQQ\D

PHODSRUNDQ�KDVLO�\DQJ�EHUEHGD��6,0�37�GL�OHPEDJD

PHUHND�WHODK�PHQJJXQDNDQ�EHUEDJDL�DSOLNDVL�SUR�

JUDP� \DQJ� GLUDQFDQJ� FRFRN� GHQJDQ� 6,0� 37� GL

1R�� 3HUPDVDODKDQ� )UHNXHQVL�

-DZDEDQ�

3HUVHQWDVH�

��� 0DVDODK�6'0�EDLN�GDUL�VHJL�NXDOLILNDVL �PDXSXQ�MXPODKQ\D� ��� ����� �

��� 6DUDQD�SUDVDUDQD�GDQ�LQIUDVWUXNWXU�WHUPDVXN�KDUGZDUH�PDVLK�

VDQJDW�NXUDQJ�GDQ�WHUEDWDV�

��� ������

��� 3URJUDP�DSOLNDVL��VRIWZDUH��\DQJ�GLJXQDNDQ�EHOXP�VHPSXUQD��WLGDN�

FRFRN�GHQJDQ�6,0�37�GDQ�WHUXV�PHQJDODPL�SHUNHPEDQJDQ�

��� ������

��� .RRUGLQDVL�DQWDU�XQLW�XQLW�NHUMD�GDQ�NRRUGLQDVL�6'0�MXJD�PDVLK�

NXUDQJ�

��� �����

��� .HWHUEDWDVDQ�GDQD�GDQ�DQJJDUDQ� �� �����

��� 3HUHQFDQDDQ�GDQ�SHPDQIDDWDQ�MDULQJDQ�PDVLK �NXUDQJ� �� �����

��� 3HQJXPSXODQ�GDQ�XSGDWH�GDWD� �� �����

��� 8SGDWLQJ�GDQ�SHQLQJNDWDQ�IHDWXUH�XQWXN�PHQJLNXWL�SHUXEDKDQ�GL�

/HPEDJD�

�� �����

��� %HOXP�EDQ\DN�SLKDN�\J�PHPDPDKDPL�PDQIDDW�6,0�GDQ�GDWD� �� �����

���� ,QWHJUDVL�VLVWHP�GDWD�GDQ�VLV WHP�SHQJRODKDQ�GDWD� �� �����

���� 3HUPDVDODKDQ�\DQJ�EHUDVDO�GDUL�SHQJJXQD��XVHU�� �� �����

���� 2UJDQLVDVL�NHOHPEDJDDQ�GDQ�SHQJHORODDQ�6,0� �� �����

���� 3HUPDVDODKDQ�SHUDZDWDQ�VLVWHP�LQIUDVWUXNWXU� �� �����

���� 6LVWHP�WLGDN�ELVD�EHNHUMD�VHFDUD�FHSDW�GDQ�HILVLHQ� �� �����

���� .RQGLVL �DOLUDQ�OLVWULN�\J�EHOXP�VWDELO � �� �����

���� 6RVLDOLVDVL�VWDQGDU�RSHUDVLRQDO�SURVHGXU�SHPDQIDDWDQ�,&7� �� �����

���� .DSDVLWDV�EDQGZLGH�GDUL �SURYLGHU�VZDVWD�\J�EHUODQJJDQDQ�VDQJDW�
OHPDK�

�� �����

���� .HDPDQDQ�GDWD� �� �����

�

7DEHO� ��� 3HUPDVDODKDQ�3HUPDVDODKDQ� 3HUJXUXDQ� 7LQJJL� GDODP� 3HQJHORODDQ�6,0� 37
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%DPEDQJ�6�� -RNR��6LVWHP� ,QIRUPDVL�0DQDMHPHQ� 3HUJXUXDQ�7LQJJL�'DODP�%LGDQJ� 3HQGDWDDQ�3HQGLGLNDQ� 7LQJJL

OHPEDJD�PHUHND�� 1DPXQ�� GLWHPXNDQ� VHEDQ\DN

������� UHVSRQGHQ� \DQJ�PHUDVD� EDKZD� KDQ\D

VHEDJLDQ� DSOLNDVL� \DQJ� VXGDK� GLUDQFDQJ� FRFRN

XQWXN� GLJXQDNDQ� GHQJDQ� 6,0� 37� PHUHND�

GLDQWDUDQ\D� DGDODK� .HXDQJDQ�� $NDGHPLN�

.HSHJDZDLDQ�� $VVHW�� $SOLNDVL� 6,0� $NDGHPLN�

.HSHJDZDLDQ� GDQ� .HXDQJDQ��'DWD�'RVHQ��'DWD

0DKDVLVZD�� 6LVWHP� ,QIRUPDVL� $NDGHPLN� �6,$.��

6LVWHP� ,QIRUPDVL� .HSHJDZDLDQ� GDQ� $NDGHPLN

�6,3(.$���(GXFDWLRQ�/HDUQLQJ��(�/HDUQLQJ���(GXFD�

WLRQ�/LEUDU\��(�/LE���6LVWHP�,QIRUPDVL�0DQDMHPHQ

3HQHULPDDQ�0DKDVLVZD�%DUX��6,0�30%���(YDOXDVL

SURJDP� 6WXGL� %HUEDVLV� (YDOXDVL� 'LUL� �(36%('��

6LVWHP�$GPLQLVWUDVL�,QYHQWDULV��GDQ� ODLQ�ODLQ�

6HPHQWDUD�LWX��XQWXN�WLQJNDW�RSHUDVLRQDO�GDQ

PHQJHPEDQJNDQ� DSOLNDVL� 6,0� 37�� OHELK� GDUL

VHSDUXK� UHVSRQGHQ� ���������PHODSRUNDQ�EDKZD

DSOLNDVL�DSOLNDVL� \DQJ� GLDGRSVL� XQWXN� 6,037

PHUHND�WHODK�EHURSHUDVL�GHQJDQ�EDLN��6HEDOLNQ\D�

VHEDQ\DN� ������� UHVSRQGHQ� ODLQQ\D�PHQJH�

OXKNDQ� EDKZD�EHEHUDSD� DSOLNDVL� \DQJ� GLJXQDNDQ

XQWXN� 6,0� 37�PDVLK� EHOXP� EHURSHUDVL� GHQJDQ

EDLN�� %HUEDJDL� SHQ\HEDED� EHOXP� EHURSHUDVLQ\D

DSOLNDVL� WHUVHEXW�� DQWDUD� ODLQ� SHQHNDQDQ�PDVLK

SDGD� DNDGHPLN� VHKLQJJD� 6,0� ODLQQ\D� EHOXP

GLWDQJDQL�GHQJDQ�EDLN��NHWHUEDWDVDQ�VDUDQD��6'0

\DQJ�PHQJRSHUDVLNDQ� GDQ�PHQJHORODQ\D� EHOXP

PDSDQ� GDQ� VHGDQJ� GLODWLK�� EHOXP�VHVXDL� GHQJDQ

LQVWUXPHQW� (36%('� \DQJ� VHWLDS� VHPHVWHU� GLLVL

VHKLQJJD� KDUXV� GLNHUMDNDQ� EHUXODQJ�XODQJ�� VHUWD

SURVHV� LQWHJUDVL� XQWXN� VHPXD� VLVLWHP� LQIRUPDVL

\DQJ�GLUHQFDQDNDQ�DNKLU� WDKXQ������EDLN�VDUDQD

PDXSXQ� SUDVDUDQD� WHUXWDPD� FRPSXWHU� VHUYHU

EHOXP�PHPDGDL�PDVLK�GDODP�WDKDS�SHUHQFDQDDQ�

GDQ� ODLQ�ODLQ�

2SWLPDOLVDVL�3HPDQIDDWDQ�6,0�37

7HUNDLW� GHQJDQ� SHQGDWDDQ� \DQJ� GLODNXNDQ� ROHK

SXVDW� WHUKDGDS� 37�� WLGDN� VHOXUXK� LQVWLWXVL� \DQJ

PHQMDGL� VDPSHO� SHQHOLWLDQ� LQL� VXGDK�PHPLOLNL

SDQJNDODQ� GDWD� \DQJ� PDPSX� PHQ\HGLDNDQ

EHUEDJDL� GDWD� GDQ� LQIRUPDVL� \DQJ� GLPLQWD�

6HEDQ\DN� ������� UHVSRQGHQ�PHODSRUNDQ� EDKZD

NHVHOXUXKDQ�GDWD� \DQJ�GLPLQWD�ROHK�SXVDW� VXGDK

WHUVHGLD�SDGD�SDQJNDODQ�GDWD�\DQDJ�GLPLOLNL�ROHK

LQVWLWXVL�OHPEDJD�PHUHND�� GDQ� VHEDQ\DN� �����

UHVSRQGHQ�PHODSRUNDQ�EDKZD�GDWD� \DQJ� GLPLQWD

SDGD� XPXPQ\D� WLGDN� WHUVHGLD� SDGD� SDQJNDODQ

\DQJ�GLPLOLNL�LQVWLWXVL�PHUHND�

8QWXN� LQVWLWXVL�LQVWLWXVL� \DQJ� EHOXP�PHPLOLNL

6,0�37��PHUHND�PHQGDSDWNDQ�GDWD�\DQJ�GLSHUOX�

NDQ�PHODOXL� EHUEDJDL� FDUD�FDUD� NRQYHQVLRQDO�

6HEDJLDQ� EHVDU� VHEDQ\DN� ������� UHVSRQGHQ

PHODSRUNDQ� EDKZD�PHUHND�PHQGDSDWNDQ� GDWD

GHQJDQ�PHPLQWD� NHSDGD� XQLW�XQLW� NHUMD� WHUNDLW

SDGD� VDDW� GDWD� WHUVHEXW� GLEXWXKNDQ�� 6HEDQ\DN

������� UHVSRQGHQ� ODLQQ\D� PHQJDNXL� EDKZD

PHUHND�PHQGDSDWNDQ� GDWD� \DQJ� GLSHUOXNDQ� GDUL

ODSRUDQ�ODSRUDQ� SHULRGLN� \DQJ�PHUHND� WHULPD�

6LVDQ\D� VHEDQ\DN� ������ UHVSRQGHQ�PHODSRUNDQ

EDKZD�GDWD�\DQJ�GLSHUOXNDQ�LQVWLWXVL�GLGDSDW�GDUL

ZHE� GDWD� EDVH� GDQ�PHQJDQGDONDQ� WDWD� XVDKD

XQWXN�PHQ\HGLDNDQQ\D�

8QWXN� NHSHUOXDQ� SHQJRODKDQ�GDWD�� VHEDQ\DN

������� UHVSRQGHQ�PHQJDWDNDQ� EDKZD�PHUHND

PHQJJXQDNDQ�VRIWZDUH�NKXVXV��6HEDQ\DN������

UHVSRQGHQ� PHQJDNXL� EDKZD� PHUHND� PDVLK

PHQJJXQDNDQ� DSOLNDVL�06�([FHO� XQWXN� NHSHUOXDQ

SHQJRODKDQ�GDWD� \DQJ�PHUHND� ODNXNDQ�� 6LVDQ\D�

VHEDQ\DN��������UHVSRQGHQ�PHQJDWDNDQ�EDKZD

PHUHND�PHQJJXQDNDQ�EHUEDJDL� SURJUDP�DSOLNDVL

\DQJ� GLEXDW� VHQGLUL� VHSHUWL�PHQJJXQDNDQ� SUR�

JUDP�� 9LVXDO� )R[SUR� -DYD��06�$&&(66��'HOSKL�

6LVWHP� ,QYHQWDULVDVL� �'LNQDV��� 9LVXDO� %DVLF��0\

64/��VHUWD�3KS��64/��9LVXDO�)R[SUR��GDQ�ODLQ�ODLQ�

3HPEDKDVDQ

0HNDQLVPH�3HQGDWDDQ�GL�3HUJXUXDQ�7LQJJL

6WXGL�LQL�PHQHPXNDQ�EDKZD�PDVLK�WHUGDSDW������

UHVSRQGHQ� PHODNXNDQ� SHQGDWDDQ� VHWLDS� OLPD

WDKXQ� VHNDOL�� 7HPXDQ� LQL�PHQJLV\DUDWNDQ� EDKZD

SHQ\HGLDDQ� GDWD� GDQ� LQIRUPDVL� XQWXN� NHEXWXKDQ

SHQJDPELODQ� NHSXWXVDQ�PDVLK� GLDQJJDS� EHOXP

EHJLWX�PHPHJDQJ� SHUDQDQ� SHQWLQJ�� 3DGDKDO� GL

DEDG� LQIRUPDVL� VHSHUWL� VHNDUDQJ� LQL�� NHSXWXVDQ

GDQ� NHELMDNDQ� VHKDUXVQ\D� GLGDVDUNDQ� SDGD

LQIRUPDVL� \DQJ� DNXUDW�� PHQJLQJDW� GDPSDN

NHELMDNDQ� DNDQ� EHUGDPSDN� SDGD� PDV\DUDNDW

VHKLQJJD� ELOD� WHUMDGL� VDODK� NHELMDNDQ�PDND� DNDQ

PHQLPEXONDQ� NHUXJLDQ� EHVDU�

0HVNLSXQ� GDODP� MXPODK� \DQJ� VDQJDW� NHFLO�

VWXGL� LQL� MXJD� PHQHPXNDQ� EDKZD� EDLN� SXVDW

PDXSXQ� SHPHULQWDK� GDHUDK� SDGD� GDVDUQ\D� WHODK

PHODNXNDQ� NHUMD� VDPD� SHQGDWDDQ� GHQJDQ

SHUJXUXDQ� WLQJJL�� +DO� LWX� GLLQGLNDVLNDQ� GHQJDQ

DGDQ\D� NHJLDWDQ� SHQGDWDDQ� \DQJ� GLODNXNDQ

UHVSRQGHQ� DWDV� SHUPLQWDDQ� GDHUDK� VHEDQ\DN

�������� GDQ� DWDV� SHUPLQWDDQ� SXVDW� VHEDQ\DN
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���������� 'HQJDQ� VDQJDW� NHFLOQ\D� SUHVHQWDVH

UHVSRQGHQ�PHODSRUNDQ� DGDQ\D� SHUPLQWDDQ� SXVDW

GDQ� GDHUDK� XQWXN� PHODNXNDQ� SHQGDWDDQ

PHQJLGLNDVLNDQ� EDKZD� EDLN� SHPHULQWDK� SXVDW

PDXSXQ� GDHUDK� PDVLK� NXUDQJ� PHPEHULNDQ

SHUKDWLDQ� EDJL� SHQJHPEDQJDQ�SHQGLGLNDQ� WLQJJL�

6WXGL�LQL�PHQHPXNDQ�EDKZD�WHUGDSDW�EDQ\DN

XQLW�NHUMD�\DQJ�PHQDQJDQL�SHQGDWDDQ�GL�SHUJXUX�

DQ�WLQJJL��7HPXDQ�LQL�GL�VDWX�VLVL�PHQJLQGLNDVLNDQ

EDKZD� DUWL� SHQWLQJQ\D� NHJLDWDQ�SHQGDWDDQ� WHODK

GLVDGDUL� VHFDUD� PHUDWD� SDGD� XQLW� NHUMD� GL

OLQJNXQJDQ� 37��1DPXQ�� SDGD� VLVL� ODLQ�� IHQRPHQD

LQL�EHUGDPSDN�SDGD�NHVXOLWDQ�SLKDN�OXDU��WHUPDVXN

'LWMHQ�'LNWL�GDQ�363��%DOLWEDQJ�'HSGLNQDV��XQWXN

PHQMDOLQ� NHUMDVDPD� SHQGDWDDQ� LWX� VHQGLUL�� -LND

NHUMDVDPD� WHUVHEXW� KDUXV�PHODOXL� PHNDQLVPH

ELURNUDVL� \DQJ� SDQMDQJ� PDND� HILVLHQ� GDQ

HIHNWLYLWDV� SHQGDWDDQ�PHQMDGL� VDQJDW� OHPDK�GDQ

PHQJDNLEDWNDQ�GDWD�\DQJ�GLKDVLONDQ� WLGDN�EHJLWX

EHUPDQIDDW�ODJL�EDJL�SHQJDPELODQ�NHSXWXVDQ�GDQ

NHELMDNDQ�NDUHQD�VXGDK�WLGDN�XS�WR�GDWH�

3HUPDVDODKDQ�'DODP�3HQJHORODDQ�6,0�37

3HUPDVDODKDQ� \DQJ� SDOLQJ� VHULQJ� GLKDGDSL� ROHK

37�GDODP�SHQJHORODDQ�6,0�37�DGDODK�6'0��GLLNXWL

GHQJDQ�VDUDQD�GDQ�SUDVDUDQD��VRIWZDUH�GDQ�KDUG�

ZDUH��NRRUGLQDVL��GDQ�SHQGDQDDQ��3HUPD�VDODKDQ

6'0�PHUXSDNDQ�DVSHN�\DQJ�SDOLQJ�EDQ\DN�PXQFXO

GDODP�VHPXD�ELGDQJ�SHQGLGLNDQ��WHUPDVXN�GDODP

SHQJHORODDQ� 6,0� 37�� 6HODLQ� 6'0�� MXJD�PXQFXO

SHUPDVDODKDQ� VRIWZDUH� GDQ� KDUGZDUH� GDODP� �

EHVDU�SHUPDVDODKDQ�6,0�37��'HQJDQ�GHPLNLDQ��WLJD

XQVXU�XWDPD�SHPEHQWXN�VHEXDK�VLVWHP�LQIRUPDVL�

\DLWX� KDUGZDUH�� VRIWZDUH� GDQ� EUDLQZDUH� �PLOLN

PDQXVLD��� SHUDQJNDW� NHUDV� VHEDJDL� NRPSRQHQ

\DQJ� EHUJHUDN� GDQ� SHUDQJNDW� OXQDN� VHEDJDL

NRPSRQHQ� SHQJJHUDN�� .HGXDQ\D� GLXUXV� ROHK� RU�

DQJ� GHQJDQ� NRPSHWHQVL� \DQJ� EHUEHGD�� \DLWX

WHNQLV� SHUDQJNDW� NHUDV� GDQ� SHQJXUXV� SURJUDP

SHUDQJNDW� OXQDN�� 'HQJDQ� NDWD� ODLQ�� VLVWHP

LQIRUPDVL� PHPEXWXKNDQ� GXNXQJDQ� 7,.� MXJD

PHPEXWXKNDQ�LVL��FRQWHQW���SURVHGXU��SURFHGXUH��

GDQ� SHUDQDQ� 6'0� �UROH�� \DQJ� VHPXDQ\D� DNDQ

PHQXMX� VDWX� NHVDWXDQ� GDUL� NHEXWXKDQ� \DQJ

GLKDUDSNDQ� LQVWLWXVL�� 7DQSD� DGDQ\D� SURVHV

LQIRUPDVL�\DQJ�HIHNWLI�PDND�LQVWLWXVL�WHUVHEXW�WLGDN

GDSDW�PHQJDQGDONDQ� OLQJNXQJDQ� VHNLWDUQ\D�

'XD�PDVDODK� ODLQQ\D�GL�NHORPSRN� OLPD�EHVDU

SHUPDVDODKDQ� \DQJ� GLKDGDSL� ROHK�6,0� 37� DGDODK

NRRUGLQDVL� GDQ� SHQGDQDDQ�

3HQJHPEDQJDQ� 6,0� 37� MXJD� PHPHUOXNDQ

MDOLQDQ� NRPLWPHQ� WLQJJL� GDUL� VHPXD� SLKDN� \DLWX

NRPLWPHQ� SLPSLQDQ�� SHQJHOROD��PDXSXQ� SHQJ�

JXQD��'L� VDPSLQJ� LWX�� NHWHUVHGLDDQ� 6'0� VDQJDW

SHUOX�GLSHUKDWLNDQ��7HQDJD�DKOL�GL�ELGDQJ�7,.�PDVLK

VDQJDW� GLEXWXKNDQ� GL� ,QGRQHVLD�� <DQJ� GLPDNVXG

6'0�GL�VLQL��PHUXSDNDQ�NRPSHWHQVL�6'0�GL�ELGDQJ

7,.�� \DLWX� NHPDPSXDQ�GDQ� NHDKOLDQ� 6'0� GDODP

ELGDQJ�7,.��6'0�GL�ELGDQJ�7,.�GL�GDODP�QHJHUL�VDDW

LQL�GLDNXL�ROHK�VHPXD�SLKDN��PDVLK�UHQGDK�NDUHQD

WLGDN� VHPXD�'HSDUWHPHQ�SHGXOL� WHUKDGDS� VHNWRU

WHUVHEXW�

.DUHQD� LWX� IDNWRU�IDNWRU� NXQFL� NHEHUKDVLODQ

SHQJHPEDQJDQ�VLVWHP�SDQJNDODQ�GDWD�DQWDUD�ODLQ

DGDODK� NRPLWPHQ�� GXNXQJDQ� GDQ� SDUWLVLSDVL� GDUL

VWDNHKROGHU�� LQIUDVWUXNWXU�WHNQRORJL�LQIRUPDVL�GDQ

NRPXQLNDVL�� SHQHWDSDQ� SURVHGXU� VWDQGDU� \DQJ

EDNX��SHPLOLKDQ�WRRO�DWDX�SODWIRUP�\DQJ�VHVXDL�GDQ

GLSDNDL� VHFDUD� NRQVLVWHQ�� SHPEDQJXQDQ� VLVWHP�

VLVWHP�GLODNXNDQ�VHFDUD�SDUDOHO�GHQJDQ�SHQ\LDSDQ

GDQ� SHPDVXNDQ�GDWD�� GDQ� WLP�SHPEDQJXQ� \DQJ

NRPSHWHQ�

3HPDQIDDWDQ�7HNQRORJL�,QIRUPDVL�'DODP

3HQGDWDDQ

2SHUDVLRQDOLVDVL�6,0�37

'DUL� ������� UHVSRQGHQ� \DQJ�PHQJDNXL� WHODK

PHPLOLNL� 6,0� 37�� KDPSLU� VHSDUXK� DWDX� ������

UHVSRQGHQ�PHQJDNXL�EDKZD�6,0�37�PHUHND�EHOXP

EHURSHUDVL�GHQJDQ�EDLN��%HOXP�EHURSHUDVLQ\D�6,0

37� WHUVHEXW� GLVHEDENDQ� ROHK� EHUEDJDL� DVSHN

MDULQJDQ� GDQ� SURJDP�DSOLNDVL� �VRIWZDUH��� 7HUNDLW

GHQJDQ� SHUPDVDODKDQ� VRIWZDUH� \DQJ� GLJXQDNDQ

GDODP�6,0�37��VWXGL�LQL�PHQHPXNDQ�EDKZD�������

UHVSRQGHQ�PHODSRUNDQ�6,0�37�GL�OHPEDJD�PHUHND

WHODK�PHQJJXQDNDQ� EHUEDJDL� DSOLNDVL�SURJUDP

\DQJ�GLUDQFDQJ�FRFRN�GHQJDQ�NHEXWXKDQ�OHPEDJD

PHUHND��6LVDQ\D��PHQJDNXL�EDKZD�EHUEDJDL�SUR�

JUDP� DSOLNDVL� \DQJ� GLJXQDNDQ� KDQ\D� VHEDJLDQ

\DQJ�FRFRN�GHQJDQ�6,0�37��+DPEDWDQ�LQL�PHPDQJ

PHQJJDQJJX�GDQ�PHPEDWDVL�NHPDPSXDQ�VHEXDK

VLVWHP�XQWXN�ELVD� EHNHUMD� VHFDUD�RSWLPDO�

.HOHPDKDQ� GL� VDODK� VDWX� DVSHN� VHSHUWL� VRIW�

ZDUH�PHQ\HEDENDQ� VHEXDK� 6,0� WLGDN� EHUMDODQ

WLGDN�RSWLPDO��6HEDJDLPDQD�WHODK�GLVHEXWNDQ�SDGD

EDJLDQ�VHEHOXPQ\D��SHQJXPSXODQ�GDQ�SHQJHOROD�

DQ�SHQGDWDDQ�GL�37�KLQJJD�VDDW�LQL�PDVLK�GLNHOROD

ROHK�EHUEDJDL�XQLW�NHUMD�GL�OLQJNXQJDQ�37��+DO�\DQJ

VDPD�WHUMDGL�SXOD�GDODP�SHQJHORODDQ�6,0�37��6,0
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%DPEDQJ�6�� -RNR��6LVWHP� ,QIRUPDVL�0DQDMHPHQ� 3HUJXUXDQ�7LQJJL�'DODP�%LGDQJ� 3HQGDWDDQ�3HQGLGLNDQ� 7LQJJL

37�GLNHOROD�ROHK�EHUEDJDL�XQLW�XQLW�NHUMD�GL�GDODP

LQVWLWXVL� 37�� 6HEDJLDQ� EHVDU� GLNHOROD� ROHK� %$$.

����������GLLNXWL�ROHK�%$8����������%$$.6,�GDQ

%$36,�PDVLQJ�PDVLQJ� �������� GDQ� 7DWD� 8VDKD

��������� VHGDQJNDQ� ������� UHVSRQGHQ� ODLQQ\D

PHODSRUNDQ� EDKZD� 6,0� 37� GL� LQVWLWXVL�PHUHND

GLNHOROD� ROHK� EHUEDJDL� XQLW� NHUMD� ODLQQ\D�� +LQJJD

VDDW� LQL� EHOXP�DGD� LQYHVWLJDVL� WHQWDQJ� XQLW� NHUMD

PDQD� \DQJ� VHEDLNQ\D� GLVHUDKL� WDQJJXQJ� MDZDE

WHUWHQWX� XQWXN�PHQJHOROD� 6,0� 37�� DJDU�PDPSX

EHURSHUDVL� VHFDUD� HIHNWLI� GDQ� HILVLHQ�� .RQGLVL

WHUVHEXW� MXJD� PHQJXQWXQJNDQ� NDUHQD� GHQJDQ

WLGDN� DGDQ\D� NHVHUDJDPDQ� SHQJHORODDQ�PDND�

6,0� 37� DNDQ� OHELK� PDPSX� PHQJDNRPRGDVL

NHEXWXKDQ�NHEXWXKDQ� VSHVLILN� OHPEDJD�

2SWLPDOLVDVL�3HPDQIDDWDQ�6,0�37

.HUMD� VDPD� SHQGDWDDQ� DQWDUD� 363�� %DOLWEDQJ

GHQJDQ� 37� GL� OLQJNXQJDQ� 'HSGLNQDV� SDGD

GDVDUQ\D� WHODK� GLODNXNDQ��PHVNL� GDODP� EHQWXN

\DQJ�SDOLQJ�VHGHUKDQD��PLVDOQ\D�SHUPLQWDDQ�GDWD

GDUL� 363�� %DOLWEDQJ� NH� 37�� 1DPXQ�� PHQXUXW

SHQJDNXDQ� SDUD� UHVSRQGHQ�� WLGDN� VHOXUXK� GDWD

\DQJ� GLPLQWD� 363�� %DOLWEDQJ� WHUVHEXW� WHUVHGLD� GL

SDQJNDODQ� GDWD�PHUHND��2OHK� NDUHQD� LWX�� NHWLND

363�� %DOLWEDQJ�PHPLQWD� EHEHUDSD� GDWD� GDUL� 37�

VHEDJLDQ�GDWD� WHUVHEXW�KDUXV�PHUHND�NXPSXONDQ

WHUOHELK�GDKXOX�NDUHQD�WLGDN�WHUVHGLD�GL�SDQJNDODQ

GDWD� PHUHND�� %DKNDQ� KDPSLU� ��� UHVSRQGHQ

PHQJDNXL�EDKZD�GDWD�\DQJ�GLPLQWD�363��%DOLWEDQJ

SDGD� XPXPQ\D� WLGDN� WHUVHGLD�� 3HQ\HEDE� SDOLQJ

XPXP�DGDODK� 37� WLGDN�PHODNXNDQ� SHQJXPSXODQ

GDQ� SHQJRODKDQ� GDWD� VHFDUD� EDLN� GL� OLQJNXQJDQ

OHPEDJD�PHUHND�� .HPXQJNLQDQ� ODLQQ\D� DGDODK

GDWD� \DQJ� GLPLQWD� ROHK� 363�� %DOLWEDQJ� EHUVLIDW

NKXVXV�VHKLQJJD�WLGDN�WHUVHGLD�GL�SDQJNDODQ�GDWD

PHUHND�

.HQ\DWDDQ� LQL� VHMDODQ� GHQJDQ� WHPXDQ� VWXGL

ODLQQ\D�� GL�PDQD� VHEDQ\DN� ������� UHVSRQGHQ

PHODSRUNDQ� EDKZD�PHUHND�PHQGDSDWNDQ� GDWD

GHQJDQ�PHPLQWD� NHSDGD� XQLW�XQLW� WHUNDLW� NHWLND

GDWD� WHUVHEXW� GLEXWXKNDQ�� ,QGLNDVL� EDKZD

RSWLPDOLVDVL�SHQGDWDDQ�GDQ�SHPDQIDDWDQ�WHQRORJL

LQIRUPDVL�GDOP�SHQGDWDDQ�GL�OLQJNXQJDQ�37�PDVLK

VDQJDW� UHQGDK�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

%HEHUDSD� VLPSXODQ� \DQJ� GDSDW� GLWDULN�PHODOXL

VWXGL� LQL�� DGDODK� VHEDJDL� EHULNXW�� EDKZD� GDWD

PHNDQLVPH� SHQGDWDDQ�� VHEDJLDQ� EHVDU� 37� WHODK

PHODNVDQDNDQ� SHQJXPSXODQ� GDQ� SHQJRODKDQ

GDWD� VHFDUD� UXWLQ� VHWLDS� WDKXQ� GDQ� XQLW� \DQJ

EHUWDQJJXQJ� MDZDE�PHQDQJDQL� GDQ�PHQJHOROD

GDWD� DGDODK� %$$.�� %DJLDQ� 3HUHQFDQDDQ� GDQ

VLVWHP� LQIRUPDVL�� VHUWD� EDJLDQ� DNDGHPLN�� 3HQ�

GDWDDQ�\DQJ�VHODPD�LQL�EHUMDODQ�PDVLK�GLGRPLQDVL

ROHK� SHQJXPSXODQ� GDWD� PHODOXL� LQVWUXPHQW

NXHVLRQHU��EDLN�ROHK�'LWMHQ�'LNWL�PDXSXQ�ROHK�363

%DOLWEDQJ� 'HSGLNQDV�� $GD� GXD� SHQ\HEDE� XWDPD

WHUKDPEDWQ\D� SHQGDWDDQ�� \DQJ� SHUWDPD� EHUDVDO

GDUL� SHPHULQWDK� �'LWMHQ�'LNWL� GDQ� 363�%DOLWEDQJ

'HSGLNQDV���GDQ�\DQJ�NHGXD�EHUDVDO�GDUL�LQVWLWXVL

37� LWX� VHQGLUL�� 6HODNX� XQLW� \DQJ� EHUZHQDQJ

�EHUNHZDMLEDQ��PHODNXNDQ�SHQGDWDDQ�'LWMHQ�'LNWL

GDQ� 363� %DOLWEDQJ� WLGDN� VHFDUD� NRQVLVWHQ� GDQ

EHUNDOD� PHODNXNDQ� SHQGDWDDQ�� 0DVLK� DGD

UHVSRQGHQ�\DQJ�PHUDVD�EHOXP�SHUQDK�PHQGDSDW�

NDQ� NXHVLRQHU� GDUL� 'LWMHQ� 'LNWL�� 6HSDUXK� GDUL

UHVSRQGHQ�PHQHULPD� NXHVLRQHU� 363� %DOLWEDQJ

'HSGLNQDV�

+DPEDWDQ� \DQJ� GRPLQDQ� GDODP�SHQJHORODDQ

6,0�37�DGDODK�PDVDODK�6'0��PXODL�GDUL�NXUDQJQ\D

MXPODK�6'0�\DQJ� WHUVHGLD�� NXUDQJQ\D� VNLOO� \DQJ

GLPLOLNL� 6'0�� GDQ� \DQJ� ODLQ� VHEDJDLQ\D�

3HUPDVDODKDQ�SHUPDVDODKDQ� ODLQQ\D� VHSHUWL

LQIUDVWUXNWXU�� VDUDQD� GDQ� SUDVDUDQD�� SURJUDP

DSOLNDVL� �VRIWZDUH��� GDQ� NRRUGLQDVL� MXJD� VHULQJ

GLKDGDSL�ROHK�SDUD�UHVSRQGHQ��'L�SRVLVL�VHODQMXW�

Q\D�PXQFXO� MXJD�SHUPDVDODKDQ�NHWHUEDWDVDQ�GDQ

DQJJDUDQ�� SHUHQFDQDDQ� GDQ� SHPDQIDDWDQ

MDULQJDQ�� SHQJXPSXODQ� XS� GDWLQJ� GDWD�� GDQ

VHWHUXVQ\D��%HOXP�VHPXD�37�\DQJ�PHQMDGL�VDPSHO

VWXGL�LQL�PHPLOLNL�6,0�37��0D\RULWDV�UHVSRQGHQ�\DQJ

LQVWLWXVLQ\D� WHODK� PHPLO LNL� 6,0� 37�� 'DODP

SHQJHPEDQJDQ� GDQ� RSHUDVLRQDOQ\D�� OHPEDJD� 37

PHOLEDWNDQ� EHUEDJDL� XQLW�XQLW� NHUMD� ODLQ� VHSHUWL

IDNXOWDV�� MXUXVDQ� GDQ� SURJUDP� VWXGL�� +DPSLU

VHOXUXK� UHVSRQGHQ�PHQJDNXL� EDKZD� OHPEDJD

PHUHND� WHODK�PHUDQFDQJ� EHUEDJDL� DSOLNDVL�SUR�

JUDP�\DQJ�FRFRN�XQWXN�GLJXQDNDQ�GDODP�6,0�37�

6HEDJLDQ� EHVDU� UHVSRQGHQ�PHODNXNDQ� SHQJHP�

EDQJDQ� DSOLNDVL� 6,0� 37� VHFDUD�PDQGLUL�� 1DPXQ�

KDPSLU� VHSDUXK� UHVSRQGHQ�PHQJDOLKNDQ� EDKZD

EHEHUDSD� DSOLNDVL� \DQJ� GLJXQDNDQ� XQWXN� 6,0� 37

PHUHND� EHOXP� EHURSHUDVL� GHQJDQ� EDLN�



���

-XUQDO� 3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU����0DUHW� ����

6DUDQ

%HUGDVDUNDQ� WHPXDQ� GDQ� VLPSXODQ� \DQJ� VXGDK

GLKDVLONDQ�� GLVDUDQNDQ� DJDU� SHQGDWDDQ� 37� \DQJ

GLKDUDSNDQ� GDSDW� WHUZXMXG� GDOP�PHPEHULNDQ

OD\DQDQ� GDWD� NHSDGD� SLKDN�SLKDN� \DQJ

PHPHUOXNDQ�� 6HMDODQ� GHQJDQ� IDFWRU� SHQ\HEDE�

PXWODN� KDUXV�PHQFDNXS� SHUEDLNDQ� NLQHUMD� GDUL

SLKDN�SHPHULQWDK�GDQ�SHUEDLNDQ�NLQHUMD�GDUL�SLKDN

LQVWLWXVL�37�LWX�VHQGLUL��8QLW�NHUMD�\DQJ�EHUZHQDQJ

PHODNXNDQ� SHQGDWDDQ� �'LWMHQ� 'LNWL� GDQ� 363

%DOLWEDQJ�� SHUOX�PHODNXNDQ� SHQMDGZDODQ� VHFDUD

FHUPDW� WHUKDGDS� VHOXUXK� SHODNVDQDDQ� SHQGDWDDQ

\DQJ� GLODNXNDQ�� 6HPHQWDUD� GDUL� SLKDN� 37�� SHUOX

OHELK� WDQJJDS� �UHVSRQVLYH�� WHUKDGDS� SHUPLQWDDQ

GDWD�\DQJ�GLWHULPD��3HPHULQWDK�SHUOX�PHPEDQJXQ

VLVWHP�SHQGDWDDQ�VHFDUD�RQ�OLQH��DWDX�UHYLWDOLVDVL

VLVWHP� SHQGDWDDQ� RQ�OLQH� \DQJ� VXGDK� DGD�

PLVDOQ\D�PHODOXL� VLWXV� ZZZ�HYDOXDVL��RU�LG�� 6LWXV

LQL� KDQ\D� GLSHUXQWXNNDQ�EDJL� NHSHUOXDQ� HYDOXDVL

SURJUDP� VWXGL�� )XQJVL� WHUVHEXW� ELVD� GLSHUOXNDQ

XQWXN� NHSHUOXDQ� SHQGDWDDQ� \DQJ� OHELK� OHQJNDS�

0HQJLQJDW� SHUPDVDODKDQ� 6'0� GLKDGDSL� KDPSHU

VHPXD� 37� GDODP� SHQJHPEDQJDQ� 6,0� 37�

SHPHULQWDK� SHUOX�PHQFDULNDQ� MDODQ� NHOXDU� EDLN

GDODP� EHQWXN� SHQ\HGLDDQ� IDVLOLWDV� SHODWLKDQ

PDXSXQ� GHQJDQ�PHQGRURQJ� LQVWLWXVL�LQVWLWXVL

SHQGLGLNDQ� XQWXN�PHPEXND� SURJUDP� VWXGL� \DQJ

GDSDW� PHQJKDVLONDQ� OXOXVDQ� \DQJ� WHUDPSLO� GL

ELGDQJQ\D��3HUOX�GLFDUL�MDODQ�NHOXDU�GDODP�PDVDODK

6'0� JXQD� SHQJHPEDQJDQ� 6,0� 37�� EDLN� GDODP

EHQWXN� IDVLOLWDV� SHODWLKDQ�PDXSXQ�PHQGRURQJ

LQVWLWXVL�LQVWLWXVL� SHQGLGLNDQ�PHPEXND� SURJUDP

VWXGL� \DQJ� GDSDW� PHQJKDVLONDQ� OXOXVDQ� \DQJ

WHUDPSLO� GL� ELGDQJQ\D�

0HQJHQDL� SHUPDVDODKDQ� VDUDQD� SUDVDUDQD

GDQ� LQIUDVWUXNWXU� VHUWD� SURJUDP� DSOLNDVL� SDGD

GDVDUQ\D� EHUNDLWDQ� HUDW� GHQJDQ� NHWHUEDWDVDQ

GDQD� \DQJ� GLPLOLNL� 37�� 2OHK� NDUHQD� LWX�� XSD\D

SHPHULQWDK� GDODP�PHPIDVLOLWDVL� XVDKD� 37� GDODP

UDQJND�PHQGDSDWNDQ� GDQD� EDLN� GDODP� EHQWXN

KLEDK� PDXSXQ� SLQMDPDQ� SHUOX� GLWLQJNDWNDQ�

0HPEDQJXQ� 6,0� 37� SDGD� GDVDUQ\D�DGDODK� VDODK

VDWX� EHQWXN� LQYHVWDVL�� 'HQJDQ� DGDQ\D� 6,0� 37

GLKDUDSNDQ�GDSDW�PHQGDWDQJNDQ�QLODL� �UHWXUQ�� GL

PDVD� \DQJ� DNDQ� GDWDQJ� VHKLQJJD� SHQJXQDDQ

GDQD�SLQMDPDQ�OD\DN�GLODNXNDQ�VHODPD�GLGDVDUNDQ

SDGD� DQDOLVLV� FRVW�EHQHILW� \DQJ� EDLN�� 0HQJLQJDW

NHEXWXKDQ� GDWD� 37� \DQJ� DNXUDW� GDQ� WHSDW�PDND

NHEHUDGDDQ�6,0�37�GL�VHWLDS�37�PXWODN�GLODNXNDQ�

8QWXN� LWX�� SHUOX� GLDPELO� ODQJNDK�ODQJNDK� \DQJ

OHELK� NRQJNULW� XQWXN�PHQGRURQJ� VHWLDS� 37� DJDU

PDPSX�PHPEDQJXQ� 6,0� 37� VHFDUD� VXQJJXK�

VXQJJXK�� VDODK� VDWX� FDUDQ\D� ELVD� GHQJDQ

PHQMDGLNDQ� NHSHPLOLNDQ� 6,0� 37� VHEDJDL� VHEXDK

SHUV\DUDWDQ� GDODP� SHQHULPDDQ�EORFN� JUDQW� GDQ

FDUD�FDUD� ODLQ� \DQJ� VHMHQLV� GHQJDQ� LWX�

3XVWDND�$FXDQ

&RRSHU��'��5��	�6FKLQGOHU��3��6��������%XVLQHVV�5HVHDUFK�0HWKRGV��WK�(GLWLRQ�

������������0F*UDZ�+LOO��6LQJDSRUH�

6HNDUDQ��8����������5HVHDUFK�0HWKRGV�)RU�%XVLQHVV��$�VNLOO�%XLOGLQJ�$SSURDFK��8QLWHG�6WDWH�RI

$PHULFD�-RKQ�:LOOH\�	�6RQV�,QF�

3HUDWXUDQ� 3HPHULQWDK� 5,� 1RPRU� ��� 7DKXQ������ WHQWDQJ� 3HQHWDSDQ� 3HUJXUXDQ� 7LQJJL�1HJHUL� VHEDJDL

%DGDQ�+XNXP

3HUDWXUDQ�0HQGLNQDV�1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 3HQJHORODDQ� 7HNQRORJL� ,QIRUPDVL� GDQ�.RPXNDVL

GL� 'HSDUWHPHQ� 3HQGLGLNDQ� 1DVLRQDO


