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-XUXVDQ�7HNQLN�(OHNWUR��
8QLYHUVLWDV�0XKDPPDGL\DK�0DNDVVDU

-O��6XOWDQ�$ODXGGLQ�1R�����0DNDVVDU .RGH�3RV������
(PDLO���ULGZDQJ#XQLVPXK�DF�LG

-XUXVDQ�7HNQLN�,QIRUPDWLND� �

8QLYHUVLWDV�,VODP�1HJHUL�$ODXGGLQ�0DNDVVDU
-O��+�0��<DVLQ�/LPSR�1R���� .RGH�3RV������

(PDLO���QXU�DILI#XLQ�DODXGGLQ�DF�LG� ��DVHS#XLQ�DODXGGLQ�DF�LG�

$%675$.

.HVHKDWDQ�PHUXSDNDQ�SULRULWDV�XWDPD�EDJL�XPDW�PDQXVLD� 6HEDJLDQ�GDUL�SDUD�RUDQJ�WXD
EDQ\DN�\DQJ�VDODK�GDODP�PHQ\LNDSL JHMDOD�± JHMDOD�SHQ\DNLW�\DQJ�WLPEXO�SDGD�EDOLWD�
GDQ� VHULQJ�PHODNXNDQ� SHQJREDWDQ� VHQGLUL� WDQSD� DGDQ\D� ELPELQJDQ� GDUL� GRNWHU� DWDX�
SDNDU�VHKLQJJD�ELVD�EHUDNLEDW�IDWDO�SDGD SHUWRORQJDQ�SHUWDPD�NHSDGD�EDOLWD� 3HQHOLWLDQ�
LQL� EHUWXMXDQ� XQWXN PHPEHULNDQ� SHWXQMXN NHSDGD RUDQJ� WXD� GDODP� PHODNXNDQ�
SHUWRORQJDQ� SHUWDPD� SDGD� EDOLWD� $SOLNDVL� GL� UDQFDQJ� GHQJDQ�PHQJJXQDNDQ�PHWRGH�
&RVLQH 6LPLODULW\�GDQ�$OJRULWPD�1D]LHI�	�$GULDQL� XQWXN�PHODNXNDQ�NODVLILNDVL� WH[W�
VHKLQJJD�GLGDSDWNDQ�MHQLV�SHQ\DNLW�GDQ�FDUD�SHQFHJDKDQQ\D�EHUGDVDUNDQ�JHMDOD�± JHMDOD�
\DQJ�GL�PDVXNNDQ�ROHK�RUDQJ�WXD�DWDX�NHOXDUJD�SDVLHQ GDODP�EHQWXN�NDOLPDW�

.DWD�.XQFL ��6LVWHP�3DNDU��SHQ\DNLW�EDOLWD��&RVLQH�6LPLODULW\� 1D]LHI�	�$GULDQL

,� 3(1'$+8/8$1

%DOLWD� DGDODK� ED\L� \DQJ�PHPSXQ\DL XVLD� ���� WDKXQ�� 3DGD� XVLD� EDOLWD� RWDN� DQDN�

PHQJDODPL�SHUNHPEDQJDQ \DQJ� VDQJDW� VLJQLILNDQ GHQJDQ� LVWLODK� WKH�JROGHQ�HJH DWDX�

PDVD�NHHPDVDQ��GDQ�SDGD�SULRGH LQL�KDUXV�PHQGDSDWNDQ�VWLPXODVL�VHFDUD�PHQ\HOXUXK�

EDLN GDUL� VHJL NHVHKDWDQ�� JL]L GDQ� SHQGLGLNDQ VHUWD� KDO�KDO� \DQJ� EDLN� XQWXN�

SHUWXPEXKDQQ\D��%DOLWD�PHPEXWXKNDQ�YLWDPLQ�GDQ�PLQHUDO�GDODP�MXPODK�\DQJ�VDQJDW�

EHVDU XQWXN�SHUWXPEXKDQ�ILVLN��SHUNHPEDQJDQ�RWDN�GDQ�NHFHUGDVDQ HPRVLRQDOQ\D��VHUWD�
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GD\D�WDKDQ�WXEXK�WHUKDGDS DWDX�SHUWXPEXKDQ�LPXQ�GDODP�WXEXKQ\D��-LND�NHVHKDWDQ�DQDN�

EHUPDVDODK PDND�SHUNHPEDQJDQQ\D�MXJD�DNDQ PHQMDGL�WLGDN�EDLN��

.HVHKDWDQ� PHUXSDNDQ� SULRULWDV� XWDPD� EDJL� KDPSLU� VHPXD� NHOXDUJD�� %HUEDJDL�

PDFDP� SHQ\DNLW� GDSDW�PHQJDQFDP NHVHKDWDQ� MLND� SHUOLQGXQJDQ� GLUL� WLGDN� GLODNXNDQ�

GHQJDQ�VHPDNVLPDO PXQJNLQ��'HQJDQ�KLGXS�VHKDW��PDND�NXDOLWDV�KLGXS�VHVHRUDQJ�DNDQ�

PHQLQJNDW�� 8QWXN� PHPEHQWXN� KLGXS� VHKDW�� OLQJNXQJDQ� WHUGHNDW� VHSHUWL� NHOXDUJD�

PHPSXQ\DL�SHUDQ�\DQJ�EHVDU��7HUNDGDQJ�DGD�RUDQJ�WXD�\DQJ�EHOXP�PHQJHWDKXL�LOPX�

WHQWDQJ� NHVHKDWDQ� SDGD� DQDN� DWDX� EDOLWD�� 6HEDJLDQ� GDUL� PHUHND� EDQ\DN� \DQJ� VDODK

DUWLNDQ GDODP�PHQDQJDQL JHMDOD�± JHMDOD�SHQ\DNLW�\DQJ�PXQFXO�SDGD�EDOLWD�GDQ�VHULQJ�

PHODNXNDQ� SHQJREDWDQ� VHFDUD� WUDGLVLRQDO WDQSD� DGDQ\D� ELPELQJDQ� GDUL� GRNWHU� DWDX�

SDNDU�VHKLQJJD PHQ\HEDENDQ�WHUMDGLQ\D�NHVDODKDQ�GDODP�SHPEHULDQ�REDW�DWDX�SHULODNX�

SHUWRORQJDQ�SHUWDPD NHSDGD�EDOLWD�

6LVWHP�SDNDU� �H[SHUW� V\VWHP� DGDODK� VLVWHP�\DQJ�PHQJDGRSVL�SHQJHWDKXDQ� XPDW�

PDQXVLD�NH GDODP�VLVWHP�NRPSXWHULVDVL \DQJ�GLGHVDLQ GDQ�GLLPSOHPHQWDVLNDQ�GHQJDQ�

PHQJJXQDNDQ� EDKDVD� NRPSXWHU DJDU� NRPSXWHU� GDSDW�PHQ\HOHVDLNDQ�PDVDODK� VHSHUWL�

\DQJ�GLODNXNDQ�ROHK�SDUD�SDNDU VHVXDL�DOJRULWPD�\DQJ�GLEHULNDQ��6LVWHP�SDNDU�LQL�GDSDW�

PHPEHULNDQ�LQIRUPDVL PHQJHQDL�MHQLV�SHQ\DNLW��JHMDOD ± JHMDOD�SHQ\DNLW VHKLQJJD�GDSDW�

PHPEHULNDQ SHUWRORQJDQ�SHUWDPD NHSDGD�RUDQJ�WXD�EDOLWD��

'HQJDQ�DGDQ\D�SDNDU�DWDX�GRNWHU�DKOL��RUDQJ�WXD�GDSDW�PHQJDPELO�ODQJNDK�\DQJ�

PHPSXQ\DL UHVLNR \DQJ� VHGLNLW� GDODP� PHODNXNDQ� SHUWRORQJDQ� SHUWDPD� NHSDGD�

EDOLWDQ\D� \DQJ WHULQGLNDVL SHQ\DNLW� VHVXDL� GHQJDQ� JHMDOD�± JHMDOD� \DQJ� WHUOLKDW� SDGD�

EDOLWD��'HQJDQ DGDQ\D�KDO� WHUVHEXW��PDND�GLEXWXKNDQ�VXDWX VLVWHP�SDNDU� �\DQJ�GDSDW�

PHPSUHGLNVL�MHQLV SHQ\DNLW�SDGD�DQDN�\DQJ�XVLD���VDPSDL���WDKXQ�

,,�0(72'(�3(1(/,7,$1

0HWRGH�SHQHOLWLDQ�GLODNVDQDNDQ�GHQJDQ�WXMXDQ�XQWXN�PHQHOLWL��PHUDQFDQJ�GDQ�

PHQJHHPEDQJNDQ� VXDWX� DOJRULWPD� GDVDU� GHQJDQ�PHPSHUWLPEDQJNDQ� VHJL� NXDOLWDV�

GDODP� SURVHV� SHUDQFDQJDQ� DSOLNDVL� VLVWHP� SDNDU� \DQJ� ELVD�PHQJKDVLONDQ� DNXUDVL�
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\DQJ� WLQJJL�� 3HQHOLWLDQ� \DQJ GLODNXNDQ� EHUXSD� NDMLDQ� �OLWHUDWXU� UHYLHZ�� DWDX� VWXGL�

SXVWDND�GDUL�EHEHUDSD�VXPEHU�\DQJ�VHEHOXPQ\D�

�� 3HUDQFDQJDQ�VLVWHP�

6WDUW

,QSXW�

&DVH�)ROGLQJ

7RNHQL]LQJ

)LOWHULQJ

6WHDPPLQJ

'DWD *HMDOD

&RVLQH�6LPLODULW\

7DPSLODQ�
+DVLO

6WRS
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3DGD� GLDWDV GL� MHODVNDQ� SURVHV VLVWHP� GLPXODL� GHQJDQ� SHQJLPSXWDQ� JHMDOD�

SHQ\DNLW� GHQJDQ�PHQJJXQDNDQ�NDOLPDW�± NDOLPDW� VHVXDL� JHMDOD� \DQJ� WHUOLKDW� SDGD�

EDOLWD ROHK� RUDQJ� WXD� EDOLWD� DWDX� XVHU�� .DOLPDW� \DQJ� GLLQSXW� GLRODK� GHQJDQ�

PHQJJXQDNDQ� WH[W�PLQLQJ�PXODL�GDUL� WRNRQL]LQJ \DLWX�PHPLVDKNDQ�NDOLPDW� VHVXDL�

GHQJDQ� WXMXDQQ\D� PHQMDGL� NDWD�NDWD XQWXN� GL� SURVHV� OHELK� ODQMXW�� .HPXGLDQ�

GLODNXNDQ�SURVHV�ILOWHULQJ�\DLWX�PHQJDPELO�NDWD \DQJ�SHQWLQJ DWDX�\DQJ�PHPSXQ\DL�

SHQJDUXK�WHUKDGDS�KDVLO�\DQJ�LQJLQ�GLFDSDL��3URVHV�ILOWHULQJ�LQL�ELVD�PHQJJXQDNDQ�

VWRSOLVW� \DLWX� PHQJKLODQJNDQ NDWD� \DQJ� WLGDN� EHUSHQJDUXK DWDX� ZRUGOLVW \DLWX�

PHQ\LPSDQ� NDWD� \DQJ� EHUSHQJDUXK�� 7DKDS� VHODQMXWQ\D� DGDODK� SURVHV� VWHDPPLQJ

\DLWX ODQJNDK PHQFDUL� NDWD� GDVDU� GDUL� NDWD� \DQJ� EHULPEXKDQ�� 3URVHV� VHODQMXWQ\D�

PHODNXNDQ�VRUWLQJ�NDWD�NDWD�GDQ�VWULQJ�PDWFKLQJ�\DLWX�XQWXN�PHPEDQGLQJNDQ�NDWD�

NDWD� KDVLO� RODKDQ� GHQJDQ� GDIWDU� NDWD�NDWD� EDNX� \DQJ� VXGDK� DGD� GL� GDODP� NDPXV�

..%,��6HWHODK�PHODOXL�SURVHV WH[W�PLQLQJ�PDND�GDWD�DNDQ�GLVLPSDQ�GL�GDWDEDVH�MLND�

SURVHVQ\D�DGDODK�PHQJLQSXW�GDWD�ODWLK�DWDX�JHMDOD�± JHMDOD�SHQ\DNLW�\DQJ�PXQJNLQ�

DGD� SDGD� EDOLWD�� -LND� SURVHV� SHQJXMLDQ�� PDND� GDWD� ODWLK� DWDX� JHMDOD� \DQJ� VXGDK�

WHUVLPSDQ�DNDQ�GL�VDQGLQJNDQ GHQJDQ�GDWD�XML�\DQJ�GL�LQSXWNDQ�ROHK�RUDQJ�WXD�EDOLWD��

DOJRUWLPD�\DQJ�GLJXQDNDQ�DGDODK�&RVLQH�6LPLODULW\��+DVLOQ\D�GL� WDPSLONDQ�EHUXSD�

GDWD�SHQ\DNLW��NHWHUDQJDQ�GDQ�VROXVLQ\D EHUGDVDUNDQ�GDWD�\DQJ�GL�LQSXW�ROHK�DGPLQ�

�� 3HUDQFDQJDQ�'DWDEDVH

*DPEDU����5DQFDQJDQ�(5'
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5DQFDQJDQ� (5'� VLVWHP� SDNDU� LQL�PHQJJXQDNDQ� EHEHUDSD� WDEHO� GLPDQD� WDEHO�

WHUVHEXW�PHPSXQ\DL�EHUHODVL�VDWX�VDPD�ODLQ��6HFDUD�XPXP�GDWD�JHMDOD�\DQJ�PHQMDGL�

GDWD�ODWLK�XQWXN�PHQHQWXNDQ�PRGHO�GDUL�VLVWHP�\DQJ�DNDQ�GLJXQDNDQ�

,,,� +$6,/�'$1�3(0%$+$6$1

'DODP�EDE�LQL�DNDQ�GLEDKDV�WHQWDQJ�KDVLO�SHUDQFDQJDQ�GDQ�SHPEDKDVDQ�DSOLNDVL�

WHODK� GLEXDW� EHUGDVDUNDQ� SHUDQFDQJDQ� VLVWHP� \DQJ� WHODK� GLEXDW�� 3HQJXMLDQ� VLVWHP�

GLODNVDQDNDQ�XQWXN�PHQJHWDKXL� NLQHUMD� GDUL� VLVWHP�GDQ�XQWXN�PHQJHWDKXL� DSDNDK�

VXGDK�VHVXDL�GHQJDQ�UDQFDQJDQ�\DQJ�VXGDK�GLUHQFDQDNDQ�

*DPEDU����)RUP�/RJLQ $SOLNDVL�3DNDU

*DPEDU����0HQX�8WDPD $SOLNDVL�3DNDU
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*DPEDU����7DPSLODQ�IRUP�NRQVXOWDVL�3HQ\DNLW

�� +DVLO�3HQJXMLDQ�

3HQJXMLDQ�DSOLNDVL PHUXSDNDQ�SURVHV DNKLU�GDODP�PHQJHPEDQJNDQ VLVWHP��

3DGD�WDKDS�LQL��VLVWHP�DNDQ�GL�XML� EDLN�LWX�GDUL�VHJL�ORJLND�PDXSXQ�IXQJVL�

IXQJVL� DJDU� ELVD� GL� LPSOHPHQWDVLNDQ� GL� NHKLGXSDQ� Q\DWD� 0HWRGH� GDUL�

SHQJXMLDQ�V\VWHP�GDODP�SHQHOLWLDQ�LQL�\DLWX�PHWRGH�,QWHJUDWLRQ�DQG�6\VWHP�

WHVWLQJ�

D� +DVLO�3HQJXMLDQ�SDGD�)RUP�/RJLQ

7DEHO��� +DVLO�3HQJXMLDQ�)RUP�/RJLQ

:ĞŶŝƐ�ŬĂƐƵƐ�ĚĂŶ�,ĂƐŝůŶǇĂ

�ŬƐŝͬĚĂƚĂ�ǇĂŶŐ�
ĚŝŵĂƐƵŬĂŶ

dĂƌŐĞƚ WƌŽƐĞƐ�
WĞŶŐĂŵĂƚĂŶ

,ĂƐŝůͬŝŶĚŝŬĂƚŽƌ

dĞŬĂŶ�dŽŵďŽů�
>ŽŐŝŶ

WŝŶĚĂŚ�ŬĞ�
ƚĂŵƉŝůĂŶ�ŵĞŶƵ�
ƵƚĂŵĂ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ
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+DVLO�SHQJXMLDQ�GLDWDV�GDSDW�GLOLKDW�SDGD�JDPEDU�EHULNXW�

*DPEDU����+DVLO�SHQJXMLDQ�IRUP�ORJLQ

E� +DVLO�3HQJXMLDQ�SDGD�6XEPHQX�3HQ\DNLW

7DEHO����+DVLO�3HQJXMLDQ�6XEPHQX�3HQ\DNLW

:ĞŶŝƐ�ŬĂƐƵƐ�ĚĂŶ�,ĂƐŝůŶǇĂ

�ŬƐŝͬĚĂƚĂ�ǇĂŶŐ�
ĚŝŵĂƐƵŬĂŶ

dĂƌŐĞƚ WƌŽƐĞƐ�
WĞŶŐĂŵĂƚĂŶ

,ĂƐŝů

dĞŬĂŶ�dŽŵďŽů�
dĂŵďĂŚ

dĂŵďĂŚŬĂŶ�<ŽĚĞ�
ƉĞŶǇĂŬŝƚ�ĚĂŶ�
EĂŵĂ�ƉĞŶǇĂŬŝƚ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ

dĞŬĂŶ�dŽŵďŽů��Ěŝƚ �ĂƉĂƚ�ŵĞŶŐƵďĂŚ�
EĂŵĂ͕�
<ĞƚĞƌĂŶŐĂŶ�ĚĂŶ�
^ŽůƵƐŝ�ƐĞƐƵĂŝ�
ĚĞŶŐĂŶ�ǇĂŶŐ�
ĚŝŝŶŐŝŶŬĂŶ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ

dĞŬĂŶ�dŽŵďŽů�
,ĂƉƵƐ

�ĂƉĂƚ�
ŵĞŶŐŚĂƉƵƐ�
ƉĞŶǇĂŬŝƚ�ƐĞƐƵĂŝ�
ǇĂŶŐ�ĚŝŝŶŐŝŶŬĂŶ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ

dĞŬĂŶ�dŽŵďŽů�
^ŝŵƉĂŶ

DĞŶǇŝŵƉĂŶ�ŚĂƐŝů�
ŝŶƉƵƚĂŶ�ǇĂŶŐ�
ƐƵĚĂŚ�Ěŝ�
ƚĂŵďĂŚŬĂŶ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ
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+DVLO�SHQJXMLDQ�WHUVHEXW GDSDW�GLOLKDW�SDGD�JDPEDU�GLEDZDK�LQL�

*DPEDU��� 7DPSLODQ�XML�7RPERO�7DPEDK

F� +DVLO�3HQJXMLDQ�6XEPHQX�.RQVXOWDVL�3HQ\DNLW

7DEHO��� +DVLO�3HQJXMLDQ�6XEPHQX�.RQVXOWDVL�3HQ\DNLW

:ĞŶŝƐ�ŬĂƐƵƐ�ĚĂŶ�,ĂƐŝůŶǇĂ

�ŬƐŝͬĚĂƚĂ�ǇĂŶŐ�
ĚŝŵĂƐƵŬĂŶ

dĂƌŐĞƚ WƌŽƐĞƐ�
WĞŶŐĂŵĂƚĂŶ

,ĂƐŝůͬ/ŶĚŝŬĂƚŽƌ

dĞŬĂŶ dŽŵďŽů�dƵůŝƐ�
'ĞũĂůĂ

�ĂƉĂƚ�ŵĞŶŐŝŶƉƵƚ�
ŬĞůƵŚĂŶ�ĂƚĂƵ�
ŐĞũĂůĂ�ƉĞŶǇĂŬŝƚ�
ďĂůŝƚĂ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ

dĞŬĂŶ dŽŵďŽů�
,ĂƉƵƐ

�ĂƉĂƚ�
ŵĞŶŐŚĂƉƵƐ�
ŝŶƉƵƚĂŶ�ŐĞũĂůĂ�
ƉĞŶǇĂŬŝƚ�ďĂůŝƚĂ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ

dĞŬĂŶ dŽŵďŽů�
<ĞůƵĂƌ

<ĞůƵĂƌ�ĚĂƌŝ�ĨŽƌŵ�
ŬŽŶƐƵůƚĂƐŝ�
ƉĞŶǇĂŬŝƚ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ

dĞŬĂŶ dŽŵďŽů�
<ŽŶƐƵůƚĂƐŝ

DĞŵƉƌŽƐĞƐ�
ŬĞůƵŚĂŶ�ĂƚĂƵ�
ŐĞũĂůĂ�ĚĞŶŐĂŶ�
ĚĂƚĂ�ůĂƚŝŚ�ǇĂŶŐ�
ĂĚĂ�Ěŝ�ƐŝƐƚĞŵ

WŝůŝŚĂŶ�ĂŬƐŝ�ƐĞƐƵĂŝ�
ƚĂƌŐĞƚ

^ĞƐƵĂŝ
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$SOLNDVL�LQL�GDSDW�PHQGLDJQRVD�GDQ�PHQHQWXNDQ�SHQ\DNLW�\DQJ�GLGHULWD�ROHK�EDOLWD�

EHUGDVDUNDQ�KDVLO�JHMDOD�JHMDOD \DQJ�GL�WHULPD�ROHK�VLVWHP�VHKLQJJD�GDSDW�PHPEDQWX�

RUDQJ� WXD� XQWXN� PHQGHWHNVL� OHELK� DZDO SHQ\DNLW� \DQJ� GLGHULWD� ROHK� EDOLWD� Q\D�

5DQFDQJDQ� DSOLNDVL� VLVWHP� SDNDU� LQL�PHQJJXQDNDQ�PHWRGH�&RVLQH� 6LPLODULW\� GDQ�

$OJRULWPD�1D]LHI�	�$GULDQL�GDODP�PHQHQWXNDQ�NHVLPSXODQ VHKLQJJD�KDVLO�\DQJ�GL�

KDUDSNDQ�VHVXDL�GHQJDQ�KDUDSDQ��$NXUDVL�GDUL�KDVLO�DSOLNDVL�SDNDU�LQL�WHUJDQWXQJ�GDUL�

GDWD�WUDLQLQJ GDQ�GDWD�WHVWLQJ \DQJ�GL�EHULNDQ��6HPDNLQ�EDJXV�GDWD�\DQJ�GL�EHULNDQ�

DWDX�VHPDNLQ�EDQ\DN�GDWD�\DQJ�EHULNDQ�PDND�KDVLOQ\D�MXJD�DNDQ�VHPDNLQ�DNXUDW�

'$)7$5�3867$.$

1XJURKR��+DUJ\R�7UL��������3HQJDUXK�$OJRULWPD�6WHPPLQJ�1D]LHI�$GULDQL�7HUKDGDS�
.LQHUMD�$OJRULWPD�:LQQRZLQJ�8QWXN�0HQGHWHNVL�3ODJLDULVPH�%DKDVD ,QGRQHVLD��
8/7,0$�&RPSXWLQJ��������������

3XVSLWDZDWL��6LOYLD��3HUWXPEXKDQ�%DOLWD�%HUGDVDUNDQ�3HPEHULDQ�$VL�(NVNOXVLI�'DQ�
.RQVXPVL�*L]L�6HLPEDQJ�3DGD�%DOLWD�8PXU�������%XODQ�'L�'HVD�%HOXN�:LOD\DK�
3XVNHVPDV� %HOLN� .DEXSDWHQ� 3HPDODQJ +DO� ��� 6HPDUDQJ� �� 8QLYHUVLWDV�
0XKDPPDGL\DK�6HPDUDQJ�������

5DPDGKDQL� 6\DLIXGLQ�� 8ULIDWXQ� $QLV�� 6LWL� 7D]NL\DWXO� 0DVUXUR�� 5DQFDQJ� %DQJXQ�
6LVWHP� ,QIRUPDVL� *HRJUDILV� /D\DQDQ� .HVHKDWDQ� 'L� .HFDPDWDQ� /DPRQJDQ�
'HQJDQ�3+3�0\64/�9RO�� ��1R�����/DPRQJDQ� ��8QLYHUVLWDV� ,VODP�/DPRQJDQ��
�����

6DQWRVR�� 5DGQD� 1XUPDOLQD�� 3HUHQFDQDDQ GDQ� 3HQJHPEDQJDQ� $SOLNDVL� $EVHQVL�
0DKDVLVZD� 0HQJJXQDNDQ� 6PDUW� &DUG� *XQD� 3HQJHPEDQJDQ� .DPSXV� &HUGDV�
�6WXGL�.DVXV�3ROLWHNQLN�1HJHUL�7DQDK�/DXW� +DO�������9RO����1R����.DOLPDQWDQ�
6HODWDQ���3ROLWHNQLN�1HJHUL�7DQDK�/DXW�������

6DVPRNR�'DQL��)HUL\DQWR��3HUDQFDQJDQ�.HDPDQDQ�'DWD�'HQJDQ�6LVWHP�6WHJDQRJUDIL��
0HQJJXQDNDQ�0HWRGH�/HDVW� 6LJQLILFDQW�%LW�9RO����1R�����+DO�� ����6HPDUDQJ� ��
67(.20�������

6LOPL�0XKDPPDG��(NR�$GL�6DUZRNR��.XVKDUWDQW\D��6LVWHP�3DNDU�%HUEDVLV�:HE�GDQ�
0RELOH� :HE� 8QWXN� 0HQGLDJQRVLV� 3HQ\DNLW� 'DUDK 3DGD� 0DQXVLD� 'HQJDQ�
0HQJJXQDNDQ� 0HWRGH� ,QIHUHQVL� )RUZDUG� &KDLQLQJ� 9RO�� �� 1R�� � KDO�� ����
'LSRQHJRUR���8QLYHUVLWDV�'LSRQHJRUR�������

7UL�5L]NL�:DK\XQL��'KLGLN�3UDVWL\DQWR��GDQ�(NR�6XSUDSWRQR��3HQHUDSDQ�$OJRULWPD�
&RVLQH� 6LPLODULW\� GDQ� 3HPERERWDQ� 7)�,')� SDGD� 6LVWHP�.ODVLILNDVL� 'RNXPHQ�
6NULSVL 9RO���1R���+DO�����6HPDUDQJ���8QLYHUVLWDV�1HJHUL�6HPDUDQJ�������


