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3HPURJUDPDQ�%RUODQG�'HOSKL�

+DUL�0XUWL GDQ 5LQD�&DQGUD�1RRU�6DQWL�
)DNXOWDV�7HNQRORJL�,QIRUPDVL��8QLYHUVLWDV�6WLNXEDQN�6HPDUDQJ�

H�PDLO���KPXUWL���#JPDLO�FRP��UBFDQGUDBQV#\DKRR�FRP�

$EVWUDN�

%XWD� ZDUQD� DGDODK� VXDWX� NHODLQDQ� \DQJ� GLVHEDENDQ� NHWLGDNPDPSXDQ� VHO�VHO� NHUXFXW� � GDODP�

UHWLQD�PDWD�\DQJ�PHQJDODPL�NHOHPDKDQ�DWDX�NHUXVDNDQ�SHUPDQHQ�GDQ� WLGDN�PDPSX�PHUHVSRQ�ZDUQD�
GHQJDQ�VHPHVWLQ\D��%XWD�ZDUQD��PHUXSDNDQ�NHODLQDQ�JHQHWLN�DWDX�EDZDDQ�\DQJ�GLWXUXQNDQ�GDUL�RUDQJ�

WXD� NHSDGD� DQDNQ\D�� � NHEXWDDQ� ZDUQD� MXJD� GDSDW� GLVHEDENDQ� VHVHRUDQJ� PHQJNRQVXPVL� REDW� GDODP�

SHULRGH� ZDNWX� WHUWHQWX� NDUHQD� SHQ\DNLW� \DQJ� GLGHULWDQ\D�� 3HQJOLKDWDQ� ZDUQD� VDQJDW� EHUSHQJDUXK�

WHUKDGDS� NHKLGXSDQ� VHKDUL�KDUL� GDUL� VHVHRUDQJ�� PHQMDGLNDQ� PDVDODK� GDQ� EDKNDQ� PXQJNLQ� � ELVD�

PHQMDGLNDQ� VHVHRUDQJ� DNDQ� PHUDVD� WHUVLNVD� GDQ� IUXVWDVL� GHQJDQ� NHDGDDQ� LQL�� PLVDO� SDGD� DQDN�DQDN�

GLPDQD�WLGDN�GDSDW�PHPLOLK�ZDUQD�VSLGRO�DWDX�FUD\RQ�\DQJ�WHSDW��VHVHRUDQJ�WLGDN�GDSDW�PHPDGX�SDGDQ�

ZDUQD� EDMX� \DQJ� FRFRN�� VHRUDQJ� LEX� \DQJ� WLGDN� ELVD�PHQJHWDKXL� NDSDQ� GDJLQJ� EHQDU�EHQDU�PDWDQJ��

VHVHRUDQJ� WLGDN� PHQJHUWL� WDQGD� ODOX�OLQWDV� GDQ� PDVLK� EDQ\DN� ODJL� IDNWD�IDNWD� WHQWDQJ� EXWD� ZDUQD��

0HQXUXW� GRNWHU� VSHVLDOLV� PDWD� EDKZD� WLGDN� DGD� FDUD� XQWXN� PHQJREDWL� EXWD� ZDUQD� NDUHQD� EDZDDQ��

NDUHQD�EXWD�ZDUQD�EXNDQ�VXDWX�SHQ\DNLW�PHODLQNDQ�JDQJJXDQ�SHQJOLKDWDQ�SDGD�VHVHRUDQJ��3HQ\DQGDQJ�

EXWD� ZDUQD� WHWDS� PHQJHQDO� ZDUQD� WHWDSL� ZDUQD� \DQJ� VHVXDL� GHQJDQ� SHUVHSVL� VHQGLUL�� 6HGDQJNDQ�
SHQGHULWD� NHEXWDDQ�ZDUQD� \DQJ� GLVHEDENDQ� DNLEDW� VDPSLQJ� GDUL�PHQJNRQVXPVL� REDW�PDND� NHEXWDDQ�

ZDUQD�\DQJ�GLVDQGDQJQ\D�GDSDW�GLVHPEXKNDQ��

.DWD�.XQFL���EXWD�ZDUQD GDQ�VHO�NHUXFXW��

3(1'$+8/8$1�

.HEXWDDQ� GDSDW� GLNDWHJRULNDQ�
EHUPDFDP�PDFDP�� .HEXWDDQ� NDUHQD� EXWD�

ZDUQD� DWDX� NHEXWDDQ� WRWDO� �GDODP� DUWLDQ� WLGDN�

ELVD�PHOLKDW�DSD�DSD���%XWD�ZDUQD��PHUXSDNDQ�
NHODLQDQ�JHQHWLN�DWDX�EDZDDQ�\DQJ�GLWXUXQNDQ�

GDUL� RUDQJ� WXD� NHSDGD� DQDNQ\D�� � NHEXWDDQ�

ZDUQD� MXJD� GDSDW� GLVHEDENDQ� VHVHRUDQJ�

PHQJNRQVXPVL� REDW� GDODP� SHULRGH� ZDNWX�
WHUWHQWX� NDUHQD� SHQ\DNLW� \DQJ� GLGHULWDQ\D��

3HQJOLKDWDQ� ZDUQD� VDQJDW� EHUSHQJDUXK�

WHUKDGDS�NHKLGXSDQ�VHKDUL�KDUL�GDUL�VHVHRUDQJ��
PHQMDGLNDQ� PDVDODK� GDQ� EDKNDQ� PXQJNLQ�

ELVD� PHQMDGLNDQ� VHVHRUDQJ� DNDQ� PHUDVD�

WHUVLNVD�� 8QWXN� PHQJHWDKXL� DSDNDK� VHVHRUDQJ�

SHQ\DQGDQJ� EXWD� ZDUQD� DWDX� WLGDN�� SDGD� VDDW�
LQL� GRNWHU� PDWD� PHODNXNDQ� WHVW� GHQJDQ�

PHQJJXQDNDQ� VXDWX� EXNX� WHVW� XQWXN�

PHODNXNDQ� WHVW� EXWD� ZDUQD�� EXNX� WHUVHEXW�
GLNHQDO�GHQJDQ�,6+,+$5$�7(67�\DQJ�WHUGLUL�

GDUL� SODW� DWDX� OHPEDUDQ� \DQJ� GLGDODPQ\D�

WHUGDSDW� WLWLN�WLWLN� GHQJDQ� EHUEDJDL�ZDUQD� GDQ�
XNXUDQ�� 7LWLN� WHUVHEXW� PHPEHQWXN� OLQJNDUDQ��

ZDUQD� WLWLN� LWX� GLEXDW� VHGHPLNLDQ� UXSD�

VHKLQJJD�RUDQJ�EXWD�ZDUQD� WLGDN�DNDQ�PHOLKDW�

SHUEHGDDQ� ZDUQD� VHSHUWL� \DQJ� GLOLKDW� RUDQJ�

QRUPDO��

$ODW� WHVW� ,VKLKDUD� GLDNXL� GDQ� GLJXQDNDQ�

VHFDUD� LQWHUQDVLRQDO� VHEDJDL� DODW� XQWXN�

SHQHQWXDQ� JDQJJXDQ� SHQJOLKDWDQ� DWDX�
NHEXWDDQ� ZDUQD�� GLPDQD� DODW� WHVW� ,VKLKDUD�

PHQJDODPL� SHQ\HPSXUQDDQ� GDQ� PRGLILNDVL�

GDUL�ZDNWX�NH�ZDNWX��$ODW�WHVW�,VKLKDUD�WHUEDUX�

EHULVL����SODW�SDGD�WDKXQ������LQL��

'RNWHU� PHPEHULNDQ� EDWDV� ZDNWX� XQWXN�

SHPEDFDDQ� VHWLDS�SODW� \DQJ�KDUXV�GLEDFD�ROHK�

VXE\HN� �SDVLHQ�� VHODPD� �� GHWLN�� GHQJDQ�
PHQJKLWXQJ� MXPODK� MDZDEDQ� \DQJ� EHQDU� GDUL�

VHVHRUDQJ��PDND�GRNWHU�DNDQ�ELVD�PHQHQWXNDQ�

DSDNDK� VHVRUDQJ� GLVHEXW� VHEDJDL� SHQ\DQGDQJ�

EXWD� ZDUQD� DWDX� WLGDN�� VHUWD�PHQJHWDKXL� MHQLV�
NHEXWDDQ�ZDUQD�GDQ�SHQ\HEDE�NHEXWDDQ�ZDUQD�

GDUL� VHVHRUDQJ�� %XNX� WHVW� ,VKLKDUD� EHULVL�

FHWDNDQ� JDPEDU� SVHXGR�LVRFKURPDWLF� DNDQ�
PHQJDODPL� SHUXEDKDQ� ZDUQD� NDUHQD�

EHUWDPEDKQ\D�XVLD�EXNX��ZDUQD�\DQJ�DGD�SDGD�

SVHXGR�LVRFKURPDWLF� DNDQ� SXGDU� DWDX� NXVDP�
MLND�WHUODOX�ODPD�GLVLPSDQ��DWDX�WHUNHQD�FDKD\D��

NHNXVDPDQ�ZDUQD�DNDQ�PHUXEDK�NHDVOLDQ�SODW
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XQWXN� DODW� XML� VHKLQJJD� DNDQ� PHPSHQJDUXKL�

NHDNXUDWDQ� KDVLO� WHVW�� 6HODLQ� SHPHOLKDUDDQ�
EXNX� WHVW� \DQJ� VXOLW�KDUJD� GDUL� EXNX� WHVW�

WHUVHEXW�VDQJDW�PDKDO��

'HQJDQ� SHUNHPEDQJDQ� WHNQRORJL�

NRPSXWHU�� EDLN� � KDUGZDUH� GDQ� VRIWZDUH��
NRPSXWHU� WHODK� PDPSX� PHQ\HOHVDLNDQ�

PDVDODK� GLEHUEDJDL� � ELGDQJ� \DQJ� GLKDGDSL�

PDQXVLD� VHKLQJJD� GDSDW� WHUVHOHVDLNDQ� GHQJDQ�
PXGDK��WHSDW�GDQ�FHSDW��6DODK�VDWX�EHQWXN�GDUL�

SHUNHPEDQJDQ� WHNQRORJL� NRPSXWHU� DGDODK�

GLNHPEDQJNDQQ\D� WHNQRORJL� NHFHUGDVDQ�
EXDWDQ� VHKLQJJD� NRPSXWHU� PHPSXQ\DL�

LQWHOHJHQVL� WHUWHQWX� \DQJ� PDPSX�

PHQ\HOHVDLNDQ� PDVDODK� \DQJ� PHPHUOXNDQ�

NHFHUGDVDQ�� NHSLQWDUDQ� VHSHUWL� \DQJ� ELVD�
GLODNXNDQ� ROHK� VHRUDQJ� SDNDU��'LPDQD� VLVWHP�

WHUVHEXW�KDUXVODK�EHUEDVLV�NHFHUGDVDQ�EXDWDQ��

6DODK�VDWX�EDJLDQ�GDUL�VLVWHP�NHFHUGDVDQ�
EXDWDQ� DGDODK� VLVWHP� SDNDU� GLELGDQJ�

NHGRNWHUDQ�� %DQ\DN� VLVWHP� SDNDU� GLELGDQJ�

NHGRNWHUDQ� \DQJ� EHUKDVLO� GLEXDW� GDQ�
GLJXQDNDQ�GDQ�VHPXDQ\D�PHPSXQ\DL�PDQIDDW�

\DQJ� EHVDU� WHUXWDPD� GDODP� PHPEDQWX� SURVHV�

SHQGHWHNVLDQ� DWDX� GLDJQRVD� SHQ\DNLW� VHFDUD�

GLQL��'HPLNLDQ�SXOD� SHUOX��VXDWX�VLVWHP�SDNDU�
XQWXN� DODW� WHVW� NHEXWDDQ� ZDUQD� \DQJ� \DQJ�

GDSDW� GLJXQDNDQ� XQWXN� PHQGDPSLQJL� DWDX�

EDKNDQ� PHQJJDQWLNDQ� VDUDQD� WHVW� \DQJ�
GLJXQDNDQ�VHRUDQJ�GRNWHU�PDWD�\DQJ�ELDVDQ\D�

EHUXSD�SODW��WHVW�,VKLKDUD��

/$1'$6$1�7(25,�

'HILQLVL�6LVWHP�3DNDU�

0HQXUXW� � )LUHERXJK� �������� ³� 6LVWHP�

3DNDU� DGDODK� VXDWX� NHODV� GDUL� SURJUDP�

NRPSXWHU� \DQJ� GDSDW� PHPEHULNDQ� QDVHKDW��
PHQJDQDOLVD�� PHQJNDWHJRULNDQ��

EHUNRPXQLNDVL�� PHQMHODVNDQ�� PHQMHODMDK��

PHPHULNVD�� PHPEXDW� NRQVHS��
PHQJLGHQWLILNDVL�� PHQWHUMHPDKNDQ��

PHQMDVWLILNDVL�� PHPSHODMDUL�� PHQJHOROD��

PHPRQLWRU�� PHPDQJJLO�� PHQMDGZDONDQ��

PHQJHWHV�� PHPEHULNDQ� SHODWLKDQ�YLVXDO� \DQJ�
NHVHPXDQ\D� PHPHUOXNDQ� VSHVLDOLV�NHDKOLDQ�

PDQXVLD´��

0HQXUXW� *LDUUDWDQR� GDQ� 5LOH\� ��������
³6LVWHP� 3DNDU� DGDODK� VDODK� VDWX� FDEDQJ�

NHFHUGDVDQ� EXDWDQ� \DQJ� PHQJJXQDNDQ�

SHQJHWDKXDQ�SHQJHWDKXDQ� NKXVXV� \DQJ�
GLPLOLNL� ROHK� VHRUDQJ� DKOL�SDNDU� XQWXN�

PHQ\HOHVDLNDQ�PDVDODK�PDVDODK�WHUWHQWX´��

3HQJHWDKXDQ� VLVWHP� SDNDU� GLEHQWXN� GDUL�

NDLGDK� DWDX� SHQJDODPDQ� WHQWDQJ� SHULODNX�
HOHPHQ� GDUL� GRPDLQ� ELGDQJ� SHQJHWDKXDQ�

WHUWHQWX��

.RPSRQHQ�6LVWHP�3DNDU�

6LVWHP� SDNDU� VHEDJDL� VHEXDK� SURJUDP�
\DQJ� GLIXQJVLNDQ� XQWXN� PHQLUXNDQ� WXJDV�

VHRUDQJ� SDNDU� KDUXV� ELVD� PDODNXNDQ� KDO�KDO�

\DQJ� GDSDW� GLNHUMDNDQ� ROHK� VHRUDQJ� SDNDU��
$UVLWHNWXU�VLVWHP�SDNDU�WHUOLKDW�SDGD�JDPEDU����

*DPEDU����$UVLWHNWXU�6LVWHP 3DNDU�

D�� .QRZOHGJH�%DVH �%DVLV�3HQJHWDKXDQ��

%DVLV� SHQJHWDKXDQ� PHQJDQGXQJ�
NXPSXODQ� SHQJHWDKXDQ� XQWXN� SHPDKDPDQ��

IRUPXODVL��GDQ�SHQ\HOHVDLDQ�PDVDODK��WHUGDSDW�

IDNWD�GDQ�DWXUDQ��ELGDQJ�WHUWHQWX��3HQJHWDKXDQ�

GLSHUROHK� GDUL� DNXPXODVL� SHQJHWDKXDQ� SDNDU�
GDQ� VXPEHU�VXPEHU� ODLQ�� %DVLV� 3HQJHWDKXDQ�

EHUVLIDW� GLQDPLV�� ELVD� EHUNHPEDQJ� GDUL�ZDNWX�

NH� ZDNWX�� 3HUNHPEDQJDQ� SHQJHWDKXDQ�
GLVHEDENDQ� NDUHQD� SHQJHWDKXDQ� \DQJ�

EHUWDPEDK��WHU�XSGDWH��

E�� ,QIHUHQFH�(QJLQH��0HVLQ�,QIHUHQVL��

0HVLQ� LQIHUHQVL� PHUXSDNDQ� RWDN� GDUL�

VLVWHP� SDNDU�� ELDVD� GLVHEXW� VHEDJDL� PHVLQ�

SHPLNLU� �7KLQJNLQJ� PDFKLQH�� \DQJ�

PHQJDQGXQJ� PHNDQLVPH�� SROD� SLNLU� GDQ�
SHQDODUDQ� \DQJ� GLJXQDNDQ� ROHK� SDNDU� GDODP�

PHQ\HOHVDLNDQ� PDVDODK�� 0HVLQ� LQIHUHQVL�

PHUXSDNDQ� SURJUDP� NRPSXWHU� \DQJ�
PHPEHULNDQ� PHWRGRORJL� XQWXN� SHQDODUDQ�

WHQWDQJ� LQIRUPDVL� \DQJ� DGD� GDODP� EDVLV�

SHQJHWDKXDQ� GDQ� GDODP� PHPRUL� NHUMD�
�:RUNLQJ� 0HPRU\�� VHUWD� XQWXN�

PHPIRUPXODVLNDQ�NHVLPSXODQ��

F�� :RUNLQJ�0HPRU\� �0HPRU\�.HUMD��

0HUXSDNDQ� EDJLDQ� GDUL� VLVWHP� SDNDU�
\DQJ� GLJXQDNDQ� XQWXN� PHUHNDP� IDNWD�IDNWD�

\DQJ� GLSHUROHK� VDDW� GLODNXNDQ� SURVHV�

NRQVXOWDVL�� )DNWD�IDNWD� LQLODK� \DQJ� \DQJ� DNDQ�
GLRODK� ROHK� PHVLQ� LQIHUHQVL� EHUGDVDUNDQ�

SHQJHWDKXDQ� \DQJ� GLVLPSDQ� GDODP� EDVLV�

SHQJHWDKXDQ� XQWXN� PHQHQWXNDQ� VXDWX�

NHSXWXVDQ�SHPHFDKDQ�PDVDODK�
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G�� 8VHU�,QWHUIDFH��$QWDUPXND�3HQJJXQD��

0HUXSDNDQ� PHNDQLVPH� \DQJ� GLJXQDNDQ�
XQWXN� EHUNRPXQLNDVL� DQWDUD� SHQJJXQD� GDQ�

VLVWHP� SDNDU�� $QWDU� PXND� \DQJ� HIHNWLI� GDQ�

XVHU� IULHQGO\� VDQJDW� SHQWLQJ� VHNDOL� WHUXWDPD�

EDJL� SHPDNDL� \DQJ� WLGDN� DKOL� GDODP� ELGDQJ�
\DQJ�GLWHUDSNDQ�SDGD�VLVWHP�SDNDU��

$ODW�7HVW�.HEXWDDQ�:DUQD�,VKLKDUD�

%XWD� ZDUQD� GDSDW� GLWHV� GHQJDQ� WHV�
,VKLKDUD�� GLPDQD� OLQJNDUDQ� �� OLQJNDUDQ�

EHUZDUQD�\DQJ�EHEHUDSD�GLDQWDUDQ\D�GLUDQFDQJ�

DJDU� DGD� WXOLVDQ� WHUWHQWX� \DQJ� KDQ\D� GDSDW�
GLOLKDW� DWDX� WLGDN� GDSDW� GLOLKDW� ROHK� SHQGHULWD�

EXWD�ZDUQD��

0DFDP�PDFDP�SODW� LQL� GLUDQFDQJ�XQWXN�

PHQ\HGLDNDQ� VHEXDK� WHVW� \DQJ� PHPEHULNDQ�
VHEXDK� SHQLODLDQ� \DQJ� FHSDW� GDQ� DNXUDW�

PHQJHQDL�EXWD�ZDUQD�EDZDDQ��'DQ� LQL� DGDODK�

EHEHUDSD� EHQWXN� VHGHUKDQD� GDUL� JDQJJXDQ�
SHQJOLKDWDQ�ZDUQD��

&DUD� PHODNXNDQ� WHVW� EXWD� ZDUQD� XQWXN�

NHODLQDQ� LQL� DGDODK� GHQJDQ� PHPEHGDNDQ�
PDFDP�PDFDP� SODW� LQL�� 3ODW�SODW� \DQJ� DGD� GL�

DODW� WHVW� NHEXWDDQ� ZDUQD� ,VKLKDUD�PHPEHQWXN�

VHEXDK� PHWRGH� \DQJ� PXGDK� GDODP�

PHQGLDJQRVD� XQWXN� NDVXV�NDVXV� JDQJJXDQ�
SHJOLKDWDQ� PHUDK�KLMDX�� 6DODK� VDWX� NHODLQDQ�

GDUL� JDQJJXDQ� SHQJOLKDWDQ�ZDUQD�PHUDK�KLMDX�

DGDODK� ZDUQD� ELUX� GDQ� NXQLQJ� \DQJ� PXQFXO�
OHELK�MHODV�GLEDQGLQJNDQ�GHQJDQ�ZDUQD�PHUDK��

KLMDX��7DSL�DGD�MXJD�EHEHUDSD�NHORPSRN�RUDQJ�

\DQJ�VDQJDW�MDUDQJ�\DQJ�PHQGHULWD�EXWD�ZDUQD�

WRWDO�GDQ�WLGDN�ELVD�PHPEHGDNDQ�YDULDVL�ZDUQD�
VDPD� VHNDOL�� %LDVDQ\D�� LWX� GLVHUWDL� GHQJDQ�

NHUXVDNDQ�SXVDW�SHQJOLKDWDQ���

,VL�0DWHUL�,VKLKDUD�GHQJDQ����PDFDP�3ODW�

7HUGDSDW� ���PDFDP�SODW� GDODP�DODW� WHVW�

NHEXWDDQ�ZDUQD�,VKLKDUD��\DLWX���

3ODW�1R�������

2UDQJ� QRUPDO� GDQ� PHUHND� \DQJ� EXWD�

ZDUQD�VDPD�VDPD�DNDQ�WHUEDFD�����3ODW�QRPHU�

��WHUOLKDW�SDGD�JDPEDU����

*DPEDU����3ODW��QRPHU���

3ODW�1R���������

2UDQJ� QRUPDO� DNDQ� PHPEDFDQ\D� ��
�1R����� �� �1R����� ��� �1R����� GDQ� ��� �1R�����

0HUHND�\DQJ�PHQGHULWD�JDQJJXDQ�SHQJOLKDWDQ�

PHUDK�KLMDX� DNDQ� PHPEDFDQ\D� �� �1R����� ��

�1R���������1R����GDQ�����1R�����0HUHND�\DQJ�
EXWD��ZDUQD�WLGDN�ELVD�PHPEDFD�QRPHU�DSDSXQ��

3ODW�QRPHU���������GDQ���WHUOLKDW�SDGD�JDPEDU����

���������

*DPEDU�����3ODW�QR����� *DPEDU�����3ODW�QR����

*DPEDU�����3ODW�QR���� *DPEDU�����3ODW�QR����

3ODW�1R��������

2UDQJ� QRUPDO� DNDQ� PHPEDFDQ\D� ��

�1R����� �� �1R����� ��� �1R���� GDQ� ��� �1R�����
0HUHND�\DQJ�PHQGHULWD�JDQJJXDQ�SHQJOLKDWDQ�

PHUDK�KLMDX� DNDQ� PHPEDFDQ\D� �� �1R����� ��

�1R���������1R����GDQ�����1R�����0HUHND�\DQJ�
EXWD�ZDUQD�WLGDN�ELVD�PHPEDFD�QRPHU�DSDSXQ��

3ODW�QRPHU���������GDQ���WHUOLKDW�SDGD�JDPEDU����

�����GDQ����

*DPEDU����3ODW�QR���� *DPEDU��� 3ODW�QR����

*DPEDU��� 3ODW�QR���� *DPEDU����3ODW�QR����

3ODW�1R���������

2UDQJ� QRUPDO� DNDQ� PHPEDFDQ\D� ��
�1R���������1R����������1R�����GDQ�����1R������

6HEDJLDQ� EHVDU� RUDQJ� \DQJ� PHQGHULWD�

JDQJJXDQ� SHQJOLKDWDQ� � ZDUQD� WLGDN� ELVD�
PHPEDFD� VDWX� QRPHU� SXQ� GDQ� ZDODXSXQ� ELVD�

GLEDFD�� MDZDEDQQ\D� VDODK�� 3ODW� QRPHU� ���� ����

���GDQ�����WHUOLKDW�SDGD�JDPEDU����� ������ GDQ�
���
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*DPEDU����3ODW�QR����� *DPEDU���� 3ODW�QR�����

*DPEDU�����3ODW�QR����� *DPEDU�����3ODW�QR�����

3ODW�1R���������

2UDQJ� QRUPDO� DNDQ� PHPEDFDQ\D� ��
�1R������ �� �1R������ ��� �1R����� GDQ� ���

�1R������ 6HEDJLDQ� EHVDU� RUDQJ� GHQJDQ�

JDQJJXDQ� SHQJOLKDWDQ� ZDUQD� WLGDN� ELVD�
PHPEDFD� VDWX� QRPHU� SXQ� GDQ� ZDODXSXQ� ELVD�

GLEDFD�� MDZDEDQQ\D� VDODK�� 3ODW� QRPHU� ���� ����

���GDQ����WHUOLKDW�SDGD�JDPEDU������������GDQ�

����

*DPEDU�����3ODW�QR����� *DPEDU�����3ODW�QR�����

*DPEDU�����3ODW�QR����� *DPEDU�����3ODW�QR�����

3ODW�1R���������

6HEDJLDQ� EHVDU� RUDQJ� \DQJ� PHQGHULWD�

JDQJJXDQ� SHQJOLKDWDQ� PHUDK�KLMDX� DNDQ�

PHPEDFDQ\D����1R���������1R����������1R�����

GDQ���� �1R������6HEDJLDQ�EHVDU�RUDQJ�QRUPDO�
GDQ�EXWD�ZDUQD� WLGDN� �ELVD�PHPEDFDQ\D�VDPD�

VHNDOL�� 3ODW� QRPHU� ���� ������� GDQ� ��� � WHUOLKDW�

SDGD�JDPEDU������������GDQ ����

*DPEDU�����3ODW�QR����� *DPEDU�����3ODW�QR�����

*DPEDU���� 3ODW�QR�����*DPEDU���� 3ODW�QR�����

3ODW�1R���������

2UDQJ� QRUPDO� DNDQ� PHPEDFDQ\D� ���

�1R������ ��� �1R������ ��� �1R����� GDQ� ���

�1R������ 8QWXN� NDVXV� SURWDQRSLD� GDQ�

SURWDQRPDOLD� \DQJ� SDUDK� KDQ\D� �� �1R������ ��
�1R���������1R�����GDQ����1R�����\DQJ�WHUEDFD��

'DQ� XQWXN� NDVXV� SURWDQRPDOLD� \DQJ� ULQJDQ��

NHGXD� QRPHU�QRPHU� GL� WLDS� SODW� WHUEDFD� WDSL�
KDQ\D�QRPHU��� �1R������ �� �1R������ �� �1R�����

GDQ� �� �1R����� \DQJ� SDOLQJ� MHODV� GDUL� QRPHU�

ODLQ�� 8QWXN� NDVXV� � � � � � GHXWHUDQRPDOLD� KDQ\D�

QRPHU� �� �1R������ �� �1R������ �� �1R����� GDQ� ��
�1R����� � � � � \DQJ� WHUEDFD�� 'DQ� XQWXN� NDVXV�

GHXWHUDQRPDOLD� \DQJ� ULQJDQ�� NHGXD� QRPHU� GL�

WLDS�SODW�WHUEDFD�WDSL�KDQ\D�QRPHU����1R��������
�1R��������1R�����GDQ����1R�����\DQJ� WHUOLKDW�

SDOLQJ�MHODV�GDUL�QRPHU�ODLQQ\D�� 3ODW�QRPHU�����

�������GDQ�����WHUOLKDW�SDGD�JDPEDU������������
GDQ ����

*DPEDU���� 3ODW�QR����� *DPEDU�����3ODW�QR�����

*DPEDU���� 3ODW�QR�����*DPEDU������3ODW�QR�����

3ODW�1R����	������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV±JDULV�

DQWDUD� GXD� [�� RUDQJ� QRUPDO� DNDQ�

PHQJLNXWL� JDULV� XQJX� GDQ� PHUDK�� 3HQGHULWD�
SURWDQRSLD�GDQ�SURWDQRPDOLD�\DQJ�SDUDK�KDQ\D�

JDULV� XQJX� \DQJ� GLWHPXNDQ�� GDQ� XQWXN� NDVXV�

SURWDQRPDOLD� \DQJ� ULQJDQ�� NHGXD� JDULV� GDSDW�

GLWHPXNDQ��QDPXQ� JDULV� XQJX� OHELK�
PXGDK� XQWXN� GLLNXWL�� 8QWXN� NDVXV�

GHXWHUDQRSLD� GDQ� GHXWHUDQRPDOLD� \DQJ� SDUDK�

KDQ\D�JDULV�PHUDK�\DQJ�GLWHPXNDQ��GDQ�XQWXN�
GHXWHUDQRPDOLD�\DQJ�ULQJDQ�NHGXD�JDULV�GDSDW�

GLWHPXNDQ�� QDPXQ� JDULV� PHUDK� OHELK� PXGDK�

GLLNXWL�� � 3ODW� QRPHU� ��� GDQ� ��� � WHUOLKDW� SDGD�
JDPEDU����GDQ����
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*DPEDU������3ODW�QR�����*DPEDU���� 3ODW�QR�����

3ODW�1R����	������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV� DQWDUD�

GXD�[��VHEDJLDQ�EHVDU�GDUL�SHQGHULWD�JDQJJXDQ�

SDQJOLKDWDQ�PHUDK�KLMDX�DNDQ�PHQJLNXWL�JDULV��
7DSL� VHEDJLDQ� EHVDU� RUDQJ� QRUPDO� GDQ� EXWD�

ZDUQD� WLGDN� ELVD� � PHQJLNXWL� JDULVQ\D�� 3ODW�

QRPHU����GDQ���� WHUOLKDW�SDGD�JDPEDU����GDQ�

�����

*DPEDU�����3ODW�QR����� *DPEDU�����3ODW�QR�����

3ODW�1R����	������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV� DQWDUD�

GXD� [�� RUDQJ� QRUPDO� PHQHPXNDQ� JDULV� KLMDX�
NHELUX�ELUXDQ�� WDSL� VHEDJLDQ� EHVDU� RUDQJ�

GHQJDQ�JDQJJXDQ�SHQJOLKDWDQ�ZDUQD�WLGDN�ELVD�

PHQJLNXWL� JDULV� DWDX� PHQJLNXWL� JDULV� WDSL�

EHUEHGD�JDULV�GHQJDQ�\DQJ�QRUPDO��3ODW�QRPHU�
���GDQ����WHUOLKDW�SDGD�JDPEDU����GDQ�����

*DPEDU���� 3ODW�QR����� *DPEDU�����3ODW�QR�����

3ODW�1R����	������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV� DQWDUD�

GXD� [�� RUDQJ� QRUPDO� DNDQ� PHQHPXNDQ� JDULV�
RUDQJH��WDSL�VHEDJLDQ� EHVDU� SHQGHULWD�

JDQJJXDQ� SHQJOLKDWDQ� ZDUQD� WLGDN� ELVD�

PHQJLNXWL� JDULV� DWDX� PHQJLNXWL� JDULV� WDSL�

EHUEHGD�JDULV�GHQJDQ�\DQJ�QRUPDO��3ODW�QRPHU�
���GDQ�����WHUOLKDW�SDGD�JDPEDU��� GDQ ����

*DPEDU���� 3ODW�QR����� *DPEDU�����3ODW�QR�����

3ODW�1R����	������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV� DQWDUD�

GXD� [�� RUDQJ� QRUPDO� DNDQ� PHQHPXNDQ� JDULV�
\DQJ� PHQJKXEXQJNDQ� ZDUQD� KLMDX� NHELUX��

ELUXDQ� GDQ� KLMDX� NHNXQLQJ�NXQLQJDQ�� 'DQ�

SHQGHULWD� JDQJJXDQ� SHQJOLKDWDQ� PHUDK�KLMDX�
PHQHPXNDQ� JDULV� \DQJ� PHQJKXEXQJNDQ�

ZDUQD� KLMDX� NHELUX�ELUXDQ� GHQJDQ� XQJX�� GDQ�

RUDQJ�EXWD�ZDUQD�WLGDN�ELVD�PHQHPXNDQ�JDULV��

3ODW�QRPHU����GDQ����WHUOLKDW�SDGD�JDPEDU����
GDQ ����

*DPEDU������3ODW�QR�����*DPEDU�����3ODW�QR�����

3ODW�1R����	������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV� DQWDUD�

GXD� [�� RUDQJ� QRUPDO� DNDQ� PHQHPXNDQ� JDULV�
\DQJ�PHQJKXEXQJNDQ�ZDUQD�XQJX�GDQ�RUDQJH��

GDQ� SHQGHULWD� JDQJJXDQ� SHQJOLKDWDQ� PHUDK��

KLMDX�PHQHPXNDQ� JDULV� \DQJ�PHQJKXEXQJNDQ�
ZDUQD�XQJX�GDQ�KLMDX�NHELUX�ELUXDQ��GDQ�RUDQJ�

EXWD� ZDUQD� WLGDN� ELVD�PHQHPXNDQ� JDULV�� 3ODW�

QRPHU����GDQ�����WHUOLKDW�SDGD�JDPEDU����GDQ�

��

*DPEDU������3ODW�QR�����*DPEDU�����3ODW�QR�����

3ODW�1R��������

'DODP� PHQHPXNDQ� OLOLWDQ� JDULV� DQWDUD�

GXD� [�� RUDQJ� QRUPDO� GDQ� SHQGHULWD�

JDQJJXDQ� SHQJOLKDWDQ� ZDUQD� PDPSX�

PHQHPXNDQ� JDULVQ\D�� 3ODW� QRPHU� ��� WHUOLKDW�
SDGD�JDPEDU����

*DPEDU������3ODW�QR�����

$1$/,6$�3(5$1&$1*$1�

$QDOLVD�6LVWHP�

D�� 0HPEXDW�8VH�&DVH�'LDJUDP�

8VH�&DVH�GLJXQDNDQ�XQWXN�PHPDKDPL�

EDJDLPDQD� XVHU� EHULQWHUDNVL� GHQJDQ� VLVWHP��

8UXWDQ� SHPDNDLDQ� SHUDQJNDW� OXQDN� ROHK� XVHU�
WHUOLKDW�SDGD�JDPEDU����
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*DPEDU���� 8VH�&DVH�'LDJUDP�.HEXWDDQ�

:DUQD�

E�� 0HPEXDW�6HTXHQFH�'LDJUDP�

0HODOXL� 6HTXHQFH�GLDJUDP� GDSDW� GLOLKDW�

LQWHUDNVL� DQWDUD� XVHU�� VLVWHP� GDQ� GRNWHU�� GDUL�

XUXWDQ�NHJLDWDQ�VLVWHP�GDUL�DZDO�VDPSDL�DNKLU�

NHJLDWDQ�� 'LDJUDP� LQL� MXJD� PHQJJDPEDUNDQ�
NRPXQLNDVL�SDGD�UDQJNDLDQ�WHUWHQWX��6HTXHQFH�

GLDJUDP� NHEXWDDQ�ZDUQD� WHUOLKDW� SDGD�JDPEDU�

����

*DPEDU���� 6HTXHQFH�'LDJUDP�.HEXWDDQ�

:DUQD�

F�� 0HPEXDW�&ODVV�'LDJUDP�

6HWHODK� PHQHQWXNDQ� NHEXWXKDQ� NHODV�

GDQ� DWULEXW�� PDND� GLVXVXQ� &ODVV� 'LDJUDP�

WHUOLKDW�GDODP�JDPEDU�����

*DPEDU�����&ODVV�'LDJUDP�

G�� 0HPEXDW�6WDWH�'LDJUDP�

'DODP� 6WDWH� 'LDJUDP� .HEXWDDQ� ZDUQD�
GDSDW�GLOLKDW�NHWHUNDLWDQ�DQWDUD�HYHQW�GDQ�VWDWH�

VHFDUD� NHVHOXUXKDQ� SDGD� VLVWHP� SDNDU�� 6WDWH�

'LDJUDP�NHEXWDDQ�ZDUQD�WHUOLKDW�SDGD�JDPEDU�

����

*DPEDU���� 6WDWH�'LDJUDP�.HEXWDDQ�:DUQD�

H�� 0HPEXDW�(QWLW\�5HODWLRQVKLS�'LDJUDP�

*DPEDU�����(5'�

I�� 3RKRQ�.HSXWXVDQ�

*DPEDU���� 3RKRQ�.HSXWXVDQ�

J�� 0HVLQ�,QIHUHQVL�

0HVLQ� ,QIHUHQVL� GLVXVXQ� XQWXN�

PHQDQJDQL�SHQDODUDQ�GHQJDQ�PHQJJXQDNDQ�LVL�

GDIWDU�DWXUDQ�EHUGDVDUNDQ�XUXWDQ�WHUWHQWX��3DGD
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VLVWHP� SDNDU� NHEXWDDQ� ZDUQD� � LQL�

PHQJJXQDNDQ� PHNDQLVPH� LQIHUHQVL� XQWXN�
SHQJXMLDQ� DWXUDQ� GHQJDQ� WHNQLN� SHQDODUDQ�

PDMX� �)RUZDUG� 5HDVRQLQJ�� 6HODPD� SURVHV�

NRQVXOWDVL� DQWDUD� VLVWHP� GDQ� 8VHU�� PHVLQ�

,QIHUHQVL� PHQJXML� DWXUDQ� VDWX� GHPL� VDWX�� 6DDW�
WLDS� DWXUDQ� GLXML� VLVWHP� SDNDU� DNDQ�

PHQJHYDOXDVL� DSDNDK� NRQGLVLQ\D� EHQDU� DWDX�

VDODK��6HPXD� MDZDEDQ�DWDV�NRQGLVL� EHQDU�DWDX�
VDODK� GLVLPSDQ�� NHPXGLDQ� DWXUDQ� EHULNXWQ\D�

GLXML��3URVHV� LQL�DNDQ�EHUXODQJ�VDPSDL�VHOXUXK�

EDVLV� DWXUDQ� WHUXML� GHQJDQ� EHUEDJDL� NRQGLVL��
0HVLQ� ,QIHUHQVL� SDGD� VLVWHP� NHEXWDDQ� ZDUQD�

WHUOLKDW�SDGD�JDPEDU�����

*DPEDU����� 0HVLQ�,QIHUHQVL�)RUZDUG�
5HDVRQLQJ�3DGD�VLVWHP�NHEXWDDQ�ZDUQD�

3HUDQFDQJDQ�6LVWHP�

*DPEDU����� 5DQFDQJDQ�GLDORJ�DQWDUD�XVHU�GDQ�

V\VWHP�XQWXN�LQSXW�GDWD�XVHU
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*DPEDU���� 5DQFDQJDQ�GLDORJ�DQWDU�VLVWHP�

GDQ�XVHU�XQWXN�ODSRUDQ�KDVLO�WHVW�

*DPEDU��� 5DQFDQJDQ�GLDORJ�XVHU�GDQ�VLVWHP�

XQWXN�LQSXW�SODW�

+$6,/�'$1�,03/(0(17$6,�

,PSOHPHQWDVL��+DODPDQ�0XND�

*DPEDU�����,PSOHPHQWDVL�+DODPDQ�0XND�

3DGD� KDODPDQ� DZDO� LQL� WHUGDSDW� GXD�

SLOLKDQ�\DQJ�GDSDW�GLSLOLK�ROHK�SHQJJXQD��-LND�

SHQJJXQD� DGDODK� VHRUDQJ� SDNDU�� PDND� GDSDW�
PHPLOLK� SLOLKDQ� \DQJ� EHUWXOLVNDQ� 3DNDU��

VHGDQJNDQ� MLND� SHQJJXQD� DGDODK� VHRUDQJ� XVHU�

ELDVD�� PDND� GDSDW� PHPLOLK� SLOLKDQ� \DQJ�
EHUWXOLVNDQ� 8VHU� XQWXN� PDVXN� NH� WHVW� EXWD�

ZDUQD��

,PSOHPHQWDVL�+DODPDQ�/RJLQ�

+DODPDQ� ORJLQ� DNDQ� PXQFXO� MLND�
SHQJJXQD� PHPLOLK� SLOLKDQ� \DQJ� EHUWXOLVNDQ�

3DNDU�� +DODPDQ� ORJLQ� GLJXQDNDQ� XQWXN�

PHPEDWDVL� XVHU� \DQJ� WLGDN� EHUKDN� DJDU� WLGDN�
PHODNXNDQ� SHUXEDKDQ� WHUKDGDS� GDWD� \DQJ�

WHUGDSDW�SDGD�DSOLNDVL�VLVWHP�SDNDU�LQL��

*DPEDU�����,PSOHPHQWDVL�+DODPDQ�/RJLQ�

,PSOHPHQWDVL�+DODPDQ�0HQX�8WDPD�

3DGD� KDODPDQ� PHQX� XWDPD� WHUGDSDW� ��

EXDK�PHQX�\DLWX���

D�� 3ODW�7HVW�

0HQX� 3ODW� 7HVW� PHPLOLNL� VXE� PHQX�

,QSXW� 3ODW�6HVL��� ,QSXW� 3ODW�6HVL� �� � GDQ� ,QSXW�

3ODW�6HVL���

*DPEDU� ��� +DODPDQ�,QSXW�3ODW�6HVL��
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*DPEDU� ��� +DODPDQ�,QSXW�3ODW�6HVL���

*DPEDU� ��� +DODPDQ�,QSXW�3ODW�6HVL���

E�� 8VHU

0HQX� 8VHU� PHPLOLNL� VXE� PHQX� ,QSXW�

8VHU�GDQ�'DIWDU�8VHU�

*DPEDU�����+DODPDQ�,QSXW�'DWD�8VHU�

*DPEDU� ��� +DODPDQ�'DIWDU�'DWD�8VHU�

F�� 3DNDU�

*DPEDU�����0HQX�3DNDU�PHPLOLNL�VXE�PHQX�
,QSXW�3DNDU�

G�� 3HQJHWDKXDQ�

0HQX� 3HQJHWDKXDQ� PHPLOLNL� VXE� PHQX�

,QSXW� .DLGDK� 3HQJHWDKXDQ� �JDPEDU� ����� GDQ�

'DIWDU�3HQJHWDKXDQ�%XWD�:DUQD��JDPEDU�������

*DPEDU�����+DODPDQ�,QSXW�.DLGDK�

3HQJHWDKXDQ
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*DPEDU�����+DODPDQ�'DIWDU�.DLGDK�

8QWXN�PHOLKDW� ODSRUDQ�XVHU�EHUGDVDUNDQ�

WDQJJDO� WHVW� �JDPEDU� ������� LQSXWNDQ� WDQJJDO�

WHVW� GHQJDQ� IRUPDW� KDUL�EXODQ�WDKXQ�NHPXGLDQ�

NOLN�3UHYLHZ��

*DPEDU�����/DSRUDQ�7HV�%XWD�:DUQD�

.(6,038/$1�

.HVLPSXODQQ\D�VHEDJDL�EHULNXW��

��� 5DQFDQJDQ� PRGHO� WHUVHEXW� GDSDW�

GLJXQDNDQ� VHEDJDL� DODW� EDQWX� XQWXN� WHVW�
SHPHULNVDDQ� JDQJJXDQ� SHQJOLKDWDQ�

WHUKDGDS� ZDUQD�� NDUHQD� GDUL� UDQFDQJDQ�

VLVWHP�SDNDU�NHEXWDDQ�ZDUQD�PHPEHULNDQ�
KDVLO� SHPHULNVDDQ�\DQJ� VDPD� VHSHUWL� KDVLO�

SHPHULNVDDQ� VHFDUD� PDQXDO� GHQJDQ�

EXNX�DODW�WHVW�,VKLKDUD�\DQJ�GLODNXNDQ�ROHK�

VHRUDQJ�GRNWHU�PDWD��

��� $QDOLVD� GDQ� UDQFDQJDQ� 6LVWHP� SDNDU�

NHEXWDDQ� ZDUQD� GDSDW� GLJXQDNDQ� VHEDJDL�

SDQJJDQWL� VHRUDQJ� SDNDU� GDODP�
PHQMDODQNDQ� WXJDV� GDODP� PHODNXNDQ�

SHPHULNVDDQ� JDQJJXDQ� SHQJOLKDWDQ��

VHKLQJJD�DSDELOD��SDNDU�VHGDQJ�WLGDN�GDSDW�
PHQMDODQNDQ� WXJDV� XQWXN� PHODNXNDQ�

SHPHULNVDDQ� PDND� WXJDV� SDNDU� GDSDW�

GLEDQWX�GLJDQWLNDQ�ROHK�RUDQJ�ODLQ��

��� 'DODP� PHQJDQDOLVD� NHEXWDDQ� ZDUQD�

GLVHGLDNDQ� IDVLOLWDV� SHPXWDNKLUDQ� EDVLV�
SHQJHWDKXDQ� VHKLQJJD� � GDSDW� � PHODNXNDQ�

SHQDPEDKDQ� SHQJHWDKXDQ� VHFDUD� WHUXV�

PHQHUXV�� PHQDPEDK� SODW� VRDO� EDUX�

GLVHVXDLNDQ� GHQJDQ� SHQ\HPSXUQDDQ�
EXNX�DODW�WHVW��,VKLKDUD�HGLVL�EDUX��

6DUDQ�

%HUGDVDUNDQ�GDUL�KDVLO�NHVLPSXODQ�\DQJ�
DGD� PDND� VDUDQ� \DQJ� GDSDW� GLEHULND� DGDODK�

VHEDJDL�EHULNXW���

��� .DUHQD� PDVLK� KDQ\D� VHEDWDV� SDGD�
PHQJDQDOLVD� GDQ�PHUDQFDQJ� VXDWX� VLVWHP��

VHKLQJJD� SHQHOLWLDQ� LQL� PDVLK� GDSDW�

GLODQMXWNDQ� XQWXN� SHQFDSDLDQ� KDVLO� \DQJ�
OHELK� PDNVLPDO� GDODP� EHQWXN� DSOLNDVL�

VLVWHP�SDNDU��

��� 3HQJJXQDDQ� GDWD� EDVH� ODLQ� \DQJ�PHPLOLNL�
NHPDPSXDQ� OHELK� DJDU�GDSDW� �PHQ\LPSDQ�

EDVLV�SHQJHWDKXDQ�\DQJ�VHODOX�EHUXEDK�GDQ�

EHUNHPEDQJ��

��� 3HUOX� GLVHGLDNDQ� IDVLOLWDV� NHDPDQDQ� GDWD�
GDQ�SURJUDP�SDGD�VLVWHP�SDNDU�DJDU�WLGDN�

GDSDW�GLPDQLSXODVL�ROHK�RUDQJ�ODLQ��

'$)7$5�3867$.$�

$GHGHML�� %DGLUX�� ������ ([SHUW� 6\VWHP�

$SSOLFDWLRQV� LQ� (QJLQHHULQJ� DQG�

0DQXIDFWXULQJ�� � 3UHQWLFH� +DOO�� � 1HZ�
-HUVH\��

*LDUUDWDQR�� -RVHSK� GDQ� 5LOH\�� *DU\�� ������

([SHUW� 6\VWHPV� 3ULQFLSOHV� DQG�
3URJUDPPLQJ��)RXUW�(GLWLRQ��8QLYHUVLW\�

2I�+RXVWRQ�&OHDU�/DNH��3HRSOH�6RIW��,QF��

+DUWDWL�� 6UL� GDQ� ,VZDQWL�� 6DUL�� ������ 6LVWHP�

3DNDU� GDQ� SHQJHPEDQJDQQ\D�� *UDKD�
,OPX��<RJ\DNDUWD��

,JQL]LR��-DPHV��3��������,QWURGXFWLRQ�WR�([SHUW�

6\VWHP��0F�*UDZ�+LOO�,QF�86$��

,VZDQWL�� ������ 6LVWHP� 3DNDU� SHQGLJQRVD�

SHQ\DNLW� SHUQDIDVDQ� VDUDQ� GDQ�

WHUDSLQ\D� PHQJJXQDNDQ� SUREDELOLWDV�

%D\HVLDQ�� 7HVLV�� 3DVFD� 6DUMDQD� ,OPX�
.RPSXWHU�� 8QLYHUVLWDV� *DGMDK� 0DGD��

<RJ\DNDUWD��

,VKLKDUD��6KLQREX�� ������ ,VKLKDUD¶V�7HVWV� )RU�
&RORXU� 'HILFLHQF\�� ��� 3ODWHV� (GLWLRQ��

.DQHKDUD��7UDGLQJ�,QF��7RN\R�-DSDQ��

.XUQLD��������3HQHQWXDQ�7LQJNDW�%XWD�:DUQD�
%HUEDVLV� +,6� SDGD� &LWUD� ,VKLKDUD�



-XUQDO�7HNQRORJL�,QIRUPDVL�',1$0,.�9ROXPH�����1R��� -XOL ������ �������� ,661�������������

$SOLNDVL�3HQGLDJQRVD�.HEXWDDQ�:DUQD GHQJDQ�0HQJJXQDNDQ�3HPURJUDPDQ�%RUODQG�'HOSKL�����

6HPLQDU� 1DVLRQDO� $SOLNDVL� 7HNQRORJL�

,QIRUPDVL��<RJ\DNDUWD��

.XVXPDGHZL��6UL��������$UWLILFLDOO� ,QWHOLJHQFH�

7HNQLN� GDQ� $SOLNDVLQ\D�� *UDKD� ,OPX��

<RJ\DNDUWD��

.XVULQL�������� 6LVWHP�SDNDU��XQWXN�PHQDQJDQL�
SHQ\DNLW�WXEHUFXORVLV�SDGD�DQDN��7HVLV���

3DVFD� 6DUMDQD� ,OPX� .RPSXWHU��

8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD��

0XQLU�� 5LQDOGL�� ������ 3HQJRODKDQ� &LWUD�

'LJLWDO� GHQJDQ� SHQGHNDWDQ� $OJRULWPLN��

3HQHUELW�,QIRUPDWLND��%DQGXQJ��

1XJURKR�� $GL�� ������ $QDOLVD� GDQ�

3HUDQFDQJDQ� 6LVWHP� ,QIRUPDVL� GHQJDQ�

0HWRGRORJL�%HURULHQWDVL�2EMHN��3HQHUELW�

,QIRUPDWLND��%DQGXQJ��

5REE\�GDQ�%XGL��������3HPEXDWDQ�SHUDQJNDW�

OXQDN� WHVW� NHEXWDDQ� ZDUQD� GHQJDQ�

PHWRGH� ,VKLKDUD�� � 6NULSVL� �� 7HNQLN�
,QIRUPDWLND�� 8QLYHUVLWDV� 6WLNXEDQN��

6HPDUDQJ��

6XGDUSR�� 3DXOXV�� ������ 3HPURJUDPDQ�
%HURULHQWDVL� 2EMHN� 0HQJJXQDNDQ�

'HOSKL�� 3HQHUELW� $QGL� 2IIVHW��

<RJ\DNDUWD��

6XWRSR�� +DGL�� $UHVWR�� ������ $QDOLVLV� GDQ�
'HVLJQ� %HURULHQWDVL� 2E\HN�� -	-�

/HDUQLQJ��<RJ\DNDUWD��

:DOML\DQWR�� ������ 6LVWHP�%DVLV� GDWD�� $QDOLVLV�
GDQ� SHUPRGHODQ� GDWD�� -	-� /HDUQLQJ��

-RJMDNDUWD�


