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-XUXVDQ 6LVWHP�,QIRUPDVL��
-XUXVDQ�7HNQLN�,QIRUPDWLND�

8,1�$ODXGGLQ�0DNDVVDU�6XODZHVL�6HODWDQ
(PDLO��DVUXOPXLQ#JPDLO�FRP���DQGL�V\DIDU#XLQ�DODXGGLQ�DF�LG�

$%675$.

&KDUDFWHU�%XLOGLQJ�7UDLQLQJ��&%7��DGDODK�SURJUDP�\DQJ�GLODNXNDQ�8QLYHUVLWDV�,VODP�
1HJHUL� $ODXGGLQ�0DNDVVDU� \DQJ� EHUNRQVHQWUDVL� SDGD�PDKDVLVZD� EDUX� GLPDQD� NHJLDWDQQ\D�
EHUVLIDW� ZDMLE� 3DGD� SHQHOLWLDQ� LQL� PHQLWLNEHUDWNDQ� SDGD� VLVWHP� LQIRUPDVL� WLPH� WDEOH� &%7�
EHUEDVLV� ZHE�7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� EHUWXMXDQ� XQWXN PHPEDQJXQ� VHEXDK� VLVWHP�
WHNQRORJL�LQIRUPDVL�EHUEDVLV�:HE�\DQJ�GDSDW�PHQJLQWHJUDVLNDQ�SHQJHORODDQ GDWD�GDQ�PHPEXDW�
VHEXDK�VLVWHP�LQIRUPDVL�\DQJ�GDSDW�PHPHQXKL�NHEXWXKDQ�SHJDZDL�&%7���VHSHUWL�SHPEDJLDQ�
DQJNDWDQ�GDQ�PHQJLQIRUPDVLNDQ�NHSDGD�PDKDVLVZD� 3DGD�SHQHOLWLDQ�LQL��PHWRGH�SHUHQFDQDDQ�
DSOLNDVL�\DQJ�GLJXQDNDQ�DGDODK�:DWHUIDOO��0RGHO�LQL�PHODNXNDQ�SHQGHNDWDQ�VHFDUD�VLVWHPDWLV�
GDQ� XUXW�PXODL� GDUL� OHYHO� NHEXWXKDQ� VLVWHP� ODOX� PHQXMX� NH� WDKDS� DQDOLVLV�� GHVDLQ�� FRGLQJ��
WHVWLQJ�YHULILFDWLRQ� GDQ� PDLQWHQDQFH� %HUGDVDUNDQ� KDVLO� DQDOLVLV� VLVWHP 3HQMDGZDODQ SDGD�
.HJLDWDQ�&KDUDFWHU�%XLOGLQJ�7UDLQLQJ �&%7��EDKZD�GHQJDQ�DGDQ\D�VLVWHP�SHQMDGZDODQ LQL���
SHJDZDL &%7�GDSDW�PHPEXDW�MDGZDO NHJLDWDQ�&%7�GHQJDQ�PXGDK�GDQ�FHSDW�

.DWD�.XQFL���&%7��7LPH�7DEOH��:HE

,�3(1'$+8/8$1

dŝŵĞƚĂďůĞ PHUXSDNDQ�DORNDVL�VXEMHN�\DQJ�PHPLOLNL�NHQGDOD�XQWXN�GLWHPSDWNDQ�SDGD�

UXDQJ�ZDNWX���3HUPDVDODKDQ�7LPHWDEOH�FXNXS�OXDV��0DVDODK�LQL�DGD�SDGD�NHVHKDULDQ�NHKLGXSDQ��

SHQGLGLNDQ��NHVHKDWDQ��WUDQVSRUWDVL��RODKUDJD�GDQ�SHUXVDKDDQ�SURGXNVL��dŝŵĞƚĂďůĞ 8QLYHUVLWDV�

PHUXSDNDQ�WDEHO�\DQJ�GLJXQDNDQ�XQWXN�PHQJNRRUGLQDVL�VLVZD��GRVHQ��UXDQJ�GDQ�VXPEHUGD\D�

ODLQ�� 3URVHV� SHQ\HOHVDLDQ� dŝŵĞƚĂďůĞ \DQJ� RSWLPDO� FXNXS� UXPLW� GDQ� PHPDNDQ� ZDNWX� MLND�

GLVHOHVDLNDQ�VHFDUD�PDQXDO��0RQWHUR�GNN�������

'DODP� PHQFDSDL� VDWX� WXMXDQ� KDUXV� DGD� EHEHUDSD� VWUDWHJLQ\D�� VDODK� VDWX� KDO� \DQJ

GLPDNVXG�GHQJDQ�VWUDWHJL� LWX�DGDODK�GHQJDQ�SHPEXDWDQ�WLPH�WDEOH��7LPH�WDEOH�LQL�EHUIXQJVL�

XQWXN�PHQGRURQJ�NLWD�PHQGHNDWNDQ�NHSDGD�WXMXDQ� 'DODP�EHNHUMD�XQWXN�WLP�IXQJVL�WLPH�WDEOH�

LQL�VDQJDW�GLSHUOXNDQ��7LPH�WDEOH�LQL�EHUIXQJVL�VHEDJDL�SHQJLQJDW�GDQ�SHPEXDW�GHDGOLQH�VWHS�

E\�VWHS�Q\D�VHEXDK�UHQFDQD�
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&KDUDFWHU�%XLOGLQJ�7UDLQLQJ��&%7��DGDODK�SURJUDP�\DQJ�GLODNXNDQ�8QLYHUVLWDV�,VODP�

1HJHUL� $ODXGGLQ�0DNDVVDU� \DQJ� EHUNRQVHQWUDVL� SDGD�PDKDVLVZD� EDUX� GLPDQD� NHJLDWDQQ\D�

EHUVLIDW�ZDMLE��6HFDUD�XPXP�&%7�DNDQ�PHQJDQWDU�PDKDVLVZD�EDUX�SDGD�SHUEDLNDQ�SDQGDQJDQ��

VLNDS�� GDQ� SHULODNX� WHUKDGDS� GLULQ\D� VHQGLUL� \DQJ� GLKDUDSNDQ� GLFDSDL� PHODOXL� SHQGDODPDQ�

SRNRN�SRNRN�EDKDVDQ�XWDPD��PHQJHQDO��GLUL�VHQGLUL� PHQHULPD�GLUL��GDQ�PHQJHPEDQJNDQ�GLUL��

'DODP�PHQJHQDO�GLUL�VHQGLUL�PDKDVLVZD�DNDQ�GLEDQWX�XQWXN�PHQJHQDO�NHNXDWDQ�GDQ�NHOHPDKDQ�

GLULQ\D�EDLN�GDUL�VHJL�ILVLN��SVLNLV�PDXSXQ�VSLULWXDOQ\D�

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN PHPEDQJXQ�VHEXDK�VLVWHP�WHNQRORJL�LQIRUPDVL�EHUEDVLV�

:HE�\DQJ�GDSDW�PHQJLQWHJUDVLNDQ�SHQJHORODDQ�GDWD� GDQ�PHPEXDW� VHEXDK� VLVWHP� LQIRUPDVL�

\DQJ� GDSDW� PHPHQXKL� NHEXWXKDQ� SHJDZDL� &%7� �� VHSHUWL� SHPEDJLDQ� DQJNDWDQ� GDQ�

PHQJLQIRUPDVLNDQ�NHSDGD�PDKDVLVZD�

3URVHV� SHQMDGZDODQ� \DQJ� WLGDN� WHURWRPDVL� DNDQ� PHPEXDW� SHJDZDL� &%7� \DQJ�

GLWXJDVNDQ�NHZDODKDQ�GDODP�PHPEDJL�MDGZDO�GDQ�PHQJLQIRUPDVLNDQQ\D�NHSDGD�PDKDVLVZD�

EDUX��NDUHQD�MXPODK�PDKDVLVZD�FXNXS�EDQ\DN�\DQJ�KDUXV�GLEDJL�VHWLDS�SHNDQQ\D��2OHK�NDUHQD�

LWX��GLSHUOXNDQ�VHEXDK�VLVWHP�GLPDQD�SHJDZDL�&%7�OHELK�PXGDK��PHPEXDW�MDGZDODQ�NHJLDWDQ�

&%7�GDQ�PHQJLQIRUPDVLNDQQ\D

,,�0(72'( 3(1(/,7,$1

$� 0HWRGH�3HUDQFDQJDQ�$SOLNDVL
3DGD� SHQHOLWLDQ� LQL��PHWRGH� SHUHQFDQDDQ� DSOLNDVL� \DQJ� GLJXQDNDQ� DGDODK�:DWHUIDOO��

0RGHO�LQL�PHODNXNDQ�SHQGHNDWDQ�VHFDUD�VLVWHPDWLV�GDQ�XUXW�PXODL�GDUL�OHYHO�NHEXWXKDQ�VLVWHP�

ODOX�PHQXMX�NH�WDKDS�DQDOLVLV��GHVDLQ��FRGLQJ��WHVWLQJ�YHULILFDWLRQ�GDQ�PDLQWHQDQFH�

%� 7HNQLN�3HQJRODKDQ�GDQ�$QDOLVLV�'DWD

�� 3HQJRODKDQ�'DWD

3HQJRODKDQ�GDWD�GLDUWLNDQ VHEDJDL�SURVHV�PHQJDUWLNDQ�GDWD�GDWD� \DQJ� VHVXDL GHQJDQ

WXMXDQ��UDQFDQJDQ��GDQ VLIDW SHQHOLWLDQ��0HWRGH SHQJRODKDQ�GDWD�GDODP SHQHOLWLDQ LQL\DLWX�

D� 5HGXNVL�'DWD�DGDODK PHQJXUDQJL DWDX PHPLODK�PLODK�GDWD�\DQJ�VHVXDL GHQJDQ WRSLF GLPDQD�

GDWD�WHUVHEXW GLKDVLONDQ GDUL SHQHOLWLDQ�

E� .RGLQJ�'DWD�DGDODK�SHQ\XVXDLDQ�GDWD�GLSHUROHK GDODP PHODNXNDQ SHQHOLWLDQ NHSXVWDNDDQ

PDXSXQ SHQHOLWLDQ ODSDQJDQ GHQJDQ SRNRN SDGD SHUPDVDODKDQ GHQJDQ FDUD PHPEHU NRGH�

NRGH WHUWHQWX SDGD VHWLDS�GDWD�WHUVHEXW�

�� $QDOLVLV�'DWD

7HNQLN DQDOLVLV� GDWD� EHUWXMXDQ PHQJXUDLNDQ GDQ PHPHFDKNDQ PDVDODK� \DQJ�

EHUGDVDUNDQ� GDWD� \DQJ� GLSHUROHK� $QDOLVLV� \DQJ� GLJXQDNDQ DGDODK DQDOLVLV� GDWD� NXDOLWDWLI�
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$QDOLVLV�GDWD�NXDOLWDWLI DGDODK XSD\D�\DQJ�GLODNXNDQ GHQJDQ MDODQ PHQJXPSXONDQ� PHPLODK�

PLODK� PHQJNODVLILNDVLNDQ��GDQ PHQFDWDW�\DQJ�GLKDVLODNDQ FDWDWDQ ODSDQJDQ VHUWD PHPEHULNDQ

NRGH�DJDU�VXPEHU GDWDQ\D WHWDS GDSDW GLWHOXVXUL�

,,,�+$6,/�'$1�3(0%$+$6$1

$� ,PSOHPHQWDVL�$SOLNDVL
,PSOHPHQWDVL� DGDODK� WDKDS� SHQHUDSDQ� GDQ� VHNDOLJXV� SHQJXMLDQ� EDJL� VLVWHP� LQL� PHUXSDNDQ�

LPSOHPHQWDVL�KDVLO�UDQFDQJDQ�PHQMDGL�VHEXDK�DSOLNDVL�6LVWHP�3HQMDGZDODQ�.HJLDWDQ�&KDUDFWHU�

%XLOGLQJ�7UDLQLQJ�SDGD�8QLYHUVLWDV�,VODP�1HJHUL�$ODXGGLQ�0DNDVVDU�DWDW ,QIRUPDVL %HUEDVLV�

:HE�GHQJDQ�PHQJJXQDNDQ�GDWDEDVH�0\64/�

%� 7DPSLODQ�6LVWHP
�� +DODPDQ ORJLQ

*DPEDU��� $QWDUPXND�/RJLQ
��0HQX�8WDPD�XQWXN�$GPLQ

*DPEDU��� 0HQX�8WDPD�$GPLQ
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��)RUP�,QSXW�'DWD�0DKDVLVZD

*DPEDU��� )RUP�,QSXW�'DWD�0DKDVLVZD

��)RUP�,PSRUW�ILOH�([FHO

*DPEDU��� )RUP�,QSXW�)LOH�([FHO

��)RUP�,QSXW�'DWD�-XUXVDQ

*DPEDU���� )RUP�,QSXW�'DWD�-XUXVDQ
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��)RUP�,QSXW�'DWD�-DGZDO

*DPEDU��� )RUP�,QSXW�'DWD�-DGZDO

���)RUP�&HWDN�-DGZDO

*DPEDU���)RUP�&HWDN�-DGZDO



Ϯϲϭ

9ROXPH�� 1RPRU�����2NWREHU ����
3�±,661��������������(�,661������������
2MV��KWWS���MRXUQDO�XLQ�DODXGGLQ�DF�LG�LQGH[�SKS�LQVWHN�LQGH[
(PDLO���LQVWHN#XLQ�DODXGGLQ�DF�LG

��/DSRUDQ�-DGZDO

*DPEDU��� /DSRUDQ�-DGZDO

��/DSRUDQ�-DGZDO�&%7

*DPEDU���� /DSRUDQ�-DGZDO�&%7
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���7DPSLODQ�'DIWDU�-XUXVDQ

*DPEDU���� 7DPSLODQ�'DIWDU�-XUXVDQ

���)RUP�8EDK�3DVZRUG

*DPEDU���� )RUP�8EDK�3DVZRUG
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,9�.(6,038/$1
%HUGDVDUNDQ� KDVLO� DQDOLVLV� VLVWHP 3HQMDGZDODQ SDGD� .HJLDWDQ� &KDUDFWHU� %XLOGLQJ�

7UDLQLQJ �&%7�� �� PDND� SHQXOLV� PHQJDPELO� NHVLPSXODQ� EDKZD� GHQJDQ� DGDQ\D� VLVWHP�

SHQMDGZDODQ LQL���SHJDZDL &%7�GDSDW�PHPEXDW�MDGZDO NHJLDWDQ�&%7�GHQJDQ�PXGDK�GDQ�FHSDW�

'$)7$5�3867$.$

$ULDQL��'LDQ��³2SWLPDVL�3HQMDGZDODQ�0DWD�.XOLDK�'L�-XUXVDQ�7HNQLN�,QIRUPDWLND�3HQV�
'HQJDQ�0HQJJXQDNDQ�$OJRULWPD 3DUWLFOH�6ZDUP�2SWLPL]DWLRQ��3VR�´� ����

%XUJJUDHYH��6RILH���³5REXVW�5RXWLQJ�DQG�7LPHOLQJ�LQ�&RPSOH[�5DLOZD\�6WDWLRQV´��
,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�$SSOLFDWLRQV��'LDPELO�NHPEDOL�GDUL�
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�MRXUQDO��������� SDGD�WDQJJDO����1RYHPEHU�
�����

'HZDQWR� ,�� -RNR� :HE� 'HVDLQ� �0HWRGH� $SOLNDVL� GDQ� ,PSOHPHQWDVL��<RJ\DNDUWD�� *UDKD�
,OPX�����

(��.HQGDOO��.HQQHWK GDQ�(�.HQGDOO�-XOLH��$QDOLVLV�GDQ�3HUDQFDQJDQ�6LVWHP��6\VWHPV�$QDOL\VLV�
DQG�'HVLJQ�� -DNDUWD�%DUDW��,QGHNV� �����

*DVSHUV]��9LQFHQW��3URGXFWLRQ�3ODQQLQJ�DQG�,QYHQWRU\�&RQWURO��37�*UDPHGLD�3XVWDND�8PXP��
-DNDUWD�������

*UDVVOH��3DWULFN��+HQGULWWH�%DXPDQQ�GDQ�3KLOLSSH�%DXPDQQ��80/����� LQ�$FWLRQ��*HUPDQ� ��
*DOLOHR�3UHVV� ����

+HUODPEDQJ��6RHQGRUR GDQ�7DQXZLMD\D�+DU\DQWR��6LVWHP�,QIRUPDVL��.RQVHS��7HNQRORJL�GDQ�
0DQDMHPHQ���<RJ\DNDUWD��*UDKD�,OPX� �����

+RGLDQWR��$GULDQ��³$SOLNDVL�5DQFDQJ�%DQJXQ�6LPXODVL�3HQMDGZDODQ�'DQ�3HUZDOLDQ�
%HUEDVLV�:HE�'L�6WLNRP�6XUDED\D��6WXGL�.DVXV�6WLNRP�6XUDED\D�´��6NULSVL��6XUDED\D���
67,.20�6XUDED\D�������

-RJL\DQWR�$QDOLVLV�GDQ�'HVDLQ�<RJ\DNDUWD��$QGL�������

.DGLU��$���������3HQJHUWLDQ�,QIRUPDVL��'LDPELO�NHPEDOL�GDUL�
ZZZ�VDUMDQDNX�FRP���������SHQJHUWLDQ�LQIRUPDVL�PHQXUXW�SDUD�DKOL�KWPO SDGD�WDQJJDO�
���2NWREHU������

/LFNRQD��7���������3HQJHUWLDQ�SHQGLGLNDQ�NDUDNWHU��'LDPELO�NHPEDOL�GDUL��0XVOLK��
3HQGLGLNDQ�.DUDNWHU������KWWS���DU\IRUQLDZDQ�EORJVSRW�FRP���������IXQJVL�GDQ�
WXMXDQ�SHQGLGLNDQ�NDUDNWHU�K\PO SDGD�WDQJJDO����1RYHPEHU������
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/LQGDKO��0LFKDHO���������³$�6WUDWHJLF�9LHZ�RI�8QLYHUVLW\�7LPHWDEOLQJ´��,QWHUQDWLRQDO�
-RXUQDO�RI�&RPSXWHU�$SSOLFDWLRQV��'LDPELO�NHPEDOL�GDUL�
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�MRXUQDO���������SDGD�WDQJJDO����1RYHPEHU�
�����

/XNPDQXO��+���������3HQJHUWLDQ�:HEVLWH��'LDPELO�NHPEDOL�GDUL��
ZZZ�WSVVHUEDVHUEL�EORJVSRW�FR�LG���������SHQJHUWLDQ�ZHEVLWH�PHQXUXW�SDUD�DKOL�KWPO
SDGD�WDQJJDO����2NWREHU������

5DKDUMR��%XGL��+HU\DQWR�,PDP��GDQ�.� (��5RVGLDQD��0RGXO�3HPURJUDPDQ�:HE��+70/��3+3��
	�0\64/�� %DQGXQJ��0RGXOD� �����

5RNKPDQ��)DWKXU��HG��³&KDUDFWHU�(GXFDWLRQ�)RU�*ROGHQ�*HQHUDWLRQ�������1DWLRQDO�
&KDUDFWHU�%XLOGLQJ�)RU�,QGRQHVLD�*ROGHQ�<HDUV�´�,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHU�
$SSOLFDWLRQV��QR�������$JXVWXV��������'LDPELO�NHPEDOL�GDUL�KWWSV���DF�HOV�
FGQ�FRP�6�������������������V����6�����������������PDLQ�SGI"BWLG EEEFHF�F�
G�H����H��DIGE�
�����DDFE���	DFGQDW ����������BH�����H�DE�D���F�������I�����DE��SGI SDGD�
WDQJJDO����2NWREHU������

6LPDUPDWD��-DQQHU��3HQJHQDODQ�7HNQRORJL�.RPSXWHU�GDQ�,QIRUPDVL��<RJ\DNDUWD��$QGL� �����

6RQJ�� .ZRQVLN� �������³(QHUJL� (IILFLHQF\�%DVHG� &RXUVH� 7LPHWDEOLQJ� )RU� 8QLYHUVLW\�
%XLOGLQJV´�,QWHUQDWLRQDO -RXUQDO� RI� &RPSXWHU� $SSOLFDWLRQV�� 'LDPELO� GDUL�
KWWS���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�MRXUQDO��������� SDGD� WDQJJDO� ��� 1RYHPEHU�
����

6XEDQ�� $OZDQ�� HG�� 3URILO� 0D¶KDG� $O�MDPL¶DK� &KDUDFWHU� %XLOGLQJ� 3URJUDP� �&%3��� QR�����
0DNDVVDU���8QLYHUVLWDV�,VODP�1HJHUL�$ODXGGLQ�0DNDVVDU�������


