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*DPH LQWHUDNWLI � 'LPHQVL 6HEDJDL $ODW %DQWX %HODMDU

%HUKLWXQJ %DJL $QDN .HODV � 6'

6\DPVXO %KDKUL

7HNQLN ,QIRUPDWLND

6HNRODK 7LQJJL 0DQDMHPHQ ,QIRUPDWLND GDQ .RPSXWHU �670,.�

.KDULVPD 0DNDVVDU

V\DPVXOEDKUL#NKDULVPD�DF�LG�

$EVWUDN

7XMXDQ SHQHOLWLDQ LQL DGDODK XQWXN PHUDQFDQJ VHEXDK DSOLNDVL PXOWLPHGLD \DQJ GDSDW PHPEDQWX

VLVZD�VLVZL GDODP EHODMDU EHUKLWXQJ VHPEDUL EHUPDLQ� $SOLNDVL LQL KDQ\D GDSDW EHUMDODQ SDGD VPDUWSKRQH�

'LLPSOHPHQWDVLNDQ PHQJJXQDNDQ 8QLW\ GHQJDQ EDKDVD SHPRJUDPDQ &�� 3URJUDP GLXML PHQJJXQDNDQ

PHWRGH EODFN ER[ WHVWLQJ� 3DGD DSOLNDVL LQL� SHQJHQDODQ GDQ SHQJRSHUDVLDQ DQJND KDQ\D VDPSDL ���

%HUGDVDUNDQ KDVLO SHQHOLWLDQ GDQ SHQJXMLDQ GDSDW GLVLPSXONDQ EDKZD SHQXOLV WHODK EHUKDVLO PHPEDQJXQ

DSOLNDVL *DPH ,QWHUDNWLI � 'LPHQVL 6HEDJDL $ODW %DQWX %HODMDU %HUKLWXQJ %DJL DQDN .HODV � 6'�

.DWD NXQFL� *DPH� LQWHUDNWLI� 8QLW\� PHGLD SHPEHODMDUDQ� � GLPHQVL

$EVWUDFW

7KH SXUSRVH RI WKLV UHVHDUFK LV WR GHVLJQ D PXOWLPHGLD DSSOLFDWLRQ WKDW FDQ KHOS VWXGHQWV LQ

OHDUQLQJ WR FRXQW DQG SOD\� 7KLV DSS FDQ UXQ RQO\ RQ VPDUWSKRQHV� ,PSOHPHQWHG XVLQJ 8QLW\ ZLWK & �

SURJUDPPLQJ ODQJXDJH� 7KH SURJUDP ZDV WHVWHG XVLQJ EODFN ER[ WHVWLQJ PHWKRG� ,Q WKLV DSSOLFDWLRQ� WKH

LQWURGXFWLRQ DQG RSHUDWLRQ RI QXPEHUV MXVW XQWLO �� RQO\� %DVHG RQ WKH UHVXOWV RI UHVHDUFK DQG WHVWLQJ FDQ

EH FRQFOXGHG WKDW WKH DXWKRU KDV PDQDJHG WR EXLOG D � 'LPHQVLRQDO ,QWHUDFWLYH *DPH DV D &RXQWLQJ

/HDUQLQJ 7RRO )RU *UDGH � (OHPHQWDU\ VFKRRO FKLOGUHQ�

.H\ZRUGV� *DPH� LQWHUDFWLYH� 8QLW\� OHDUQLQJ PHGLD� � GLPHQVLRQV�

�� 3(1'$+8/8$1

%HUKLWXQJ GDODP PDWHPDWLND NKXVXVQ\D EDJL DQDN NHODV � 6HNRODK 'DVDU �6'� \DQJ EDUX VDMD DNDQ

EHODMDU PHQJRSHUDVLNDQ ELODQJDQ�ELODQJDQ GHQJDQ PHQJKLWXQJ MXPODKQ\D VDQJDW VXOLW XQWXN GLSHODMDUL

GHQJDQ KDQ\D PHQJDQGDONDQ JXUX PHUHND GL VHNRODK WDQSD PHQJXODQJ VHFDUD UXWLQ GL UXPDK XQWXN

ODWLKDQ�8QWXN PHPXGDKNDQ PHQJDMDUNDQ VXDWX SHQJHUWLDQ�NRQVHS VDODK VDWXQ\D PHQJJXQDNDQ RE\HN�

RE\HN� JDPEDU GDQ EHQGD�EHQGD NRQNUHW DWDX VHPL NRQNUHW� GDODP KDO LQL GLSHUOXNDQ VXDWX PHGLD�DODW

SHUDJD \DQJ ELVD PHPEDQWX PHPEDZD PDWHUL GDUL NRQNUHW PHQXMX NH DEVWUDN�>�@

3HQJJXQDDQ PHGLD SHPEHODMDUDQ EHUEDQWXDQ NRPSXWHU PHPSXQ\DL SHQJDUXK \DQJ VLJQLILNDQ

WHUKDGDS GD\D WDULN VLVZD XQWXN PHPSHODMDUL NRPSHWHQVL \DQJ GLDMDUNDQ�>�@ 0XOWLPHGLD LQWHUDNWLI DGDODK

VXDWX VDUDQD \DQJ GLPDQIDDWNDQ XQWXN PHPEDQWX NLWD GDODP EHUEDJDL KDO GHQJDQ PHOLEDWNDQ XVHU

�SHQJJXQD� GDODP VHJDOD SURVHV \DQJ DGD GDODP VXDWX DSOLNDVL WHUVHEXW \DQJ SDGDW GDQ MHODV VHUWD PXGDK

XQWXN GLJXQDNDQ�>�@ 0XOWLPHGLD LQWHUDNWLI GHQJDQ DODW EDQWX WDEOHW�VPDUWSKRQH VDDW LQL GLJXQDNDQ GDODP

SHPEXDWDQ DSOLNDVL�DSOLNDVL \DQJ VHULQJ GLPDLQNDQ ROHK DQDN�DQDN� \DQJ VHSHUWL NLWD NHWDKXL EDKZD DQDN

MDPDQ VHNDUDQJ EHUEHGD GHQJDQ PDVD SDGD ZDNWX NLWD VHXPXUDQ PHUHND \DQJ PDVLK EHUPDLQ ODQJVXQJ

GHQJDQ WHPDQ�WHPDQ VHED\D NLWD� EHODMDU ODQJVXQJ PHQJJXQDNDQ EXNX SHODMDUDQ \DQJ GLEHULNDQ VHNRODK�

DWDXSXQ PHQJLNXWL ELPELQJDQ EHODMDU� 7DSL EHUEHGD KDOQ\D SDGD DQDN�DQDN PDVD NLQL GHQJDQ DGDQ\D

NHPDMXDQ WHNKQRORJL \DQJ VHQJDW SHVDW VHKLQJJD GLXVLD PHUHND \DQJ PDVLK GLQL RUDQJ WXD PHUHND VXGDK

PHQJHQDONDQ PHUHND GHQJDQ VHJDOD NHFDQJJLKDQ VPDUWSKRQH WHUXWDPD GDODP EHQWXN SHUPDLQDQ GDQ
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SHPEHODMDUDQ� VHKLQJJD PHUHND VXGDK MDUDQJ EHUVRVLDOLVDVL ODQVXQJ GHQJDQ VHVDPDQ\D XQWXN EHUPDLQ

EHUVDPD PHODLQNDQ VLEXN GHQJDQ VPDUWSKRQH \DQJ PHUHND PDLQNDQ� +DO LQL EHUGDPSDN SDGD VHPDQJDW

EHODMDU PHUHND \DQJ PHQXUXQ GDQ OHELK WHUWDULN SDGD SHUPDLQDQ \DQJ GLVDMLNDQ GDQ PHQDULN XQWXN

PHUHND� 2OHK NDUHQD LWX SHQXOLV PHQFRED PHUDQFDQJ VHEXDK DSOLNDVL JDPH LQWHUDNWLI \DQJ EHUWXMXDQ

XQWXN PHPEDQWX NKXVXVQ\D XQWXN DQDN NHODV , 6' GDODP EHODMDU EHUKLWXQJ� DJDU PHUHND GDSDW EHUPDLQ

JDPH VHPEDUL EHODMDU�

��� .XULNXOXP
8QGDQJ�XQGDQJ 1RPRU �� 7DKXQ ���� WHQWDQJ 6LVWHP 3HQGLGLNDQ 1DVLRQDO %DE ,9 3DVDO ��

PHQ\DWDNDQ EDKZD 3HPHULQWDK GDQ 3HPHULQWDK 'DHUDK EHUKDN PHQJDUDKNDQ� PHPELPELQJ� GDQ

PHQJDZDVL SHQ\HOHQJJDUDDQ SHQGLGLNDQ VHVXDL GHQJDQ SHUDWXUDQ SHUXQGDQJ�XQGDQJDQ \DQJ EHUODNX�

6HODQMXWQ\D� SDVDO �� $\DW ��� MXJD PHQ\DWDNDQ EDKZD 3HPHULQWDK GDQ 3HPHULQWDK 'DHUDK ZDMLE

PHPEHULNDQ OD\DQDQ GDQ NHPXGDKDQ� VHUWD PHQMDPLQ WHUVHOHQJJDUDQ\D SHQGLGLNDQ \DQJ EHUPXWX EDJL

VHWLDS ZDUJD QHJDUD WDQSD GLVNULPLQDVL� 'HQJDQ ODKLUQ\D 8QGDQJ�XQGDQJ 1RPRU �� 7DKXQ ���� WHQWDQJ

3HPHULQWDKDQ 'DHUDK� PDND ZHZHQDQJ 3HPHULQWDK 'DHUDK GDODP SHQ\HOHQJJDUDDQ SHQGLGLNDQ GL GDHUDK

PHQMDGL VHPDNLQ EHVDU� %HUGDVDUNDQ SDGD 8QGDQJ�XQGDQJ 6LVWHP 3HQGLGLNDQ 1DVLRQDO SDVDO �� D\DW ���

EDKZD SHPHULQWDK PHQHQWXNDQ NHELMDNDQ QDVLRQDO GDQ VWDQGDU QDVLRQDO SHQGLGLNDQ XQWXN PHQMDPLQ PXWX

SHQGLGLNDQ QDVLRQDO� 7HUNDLW GHQJDQ NXULNLOXP \DQJ GLPDNVXG GL DWDV� 3ULDWQD PHQJDWDNDQ EDKZD

PDWHPDWLND PHUXSDNDQ LOPX XQLYHUVDO \DQJ PHQGDVDUL SHUNHPEDQJDQ WHNQRORJL PRGHUQ� PHPSXQ\DL

SHUDQ SHQWLQJ GDODP EHUEDJDL GLVLSOLQ GDQ PHPDMXNDQ GD\D SLNLU PDQXVLD�>�@

0DWD SHODMDUDQ PDWHPDWLND SHUOX GLEHULNDQ NHSDGD VHPXD SHVHUWD GLGLN PXODL GDUL VHNRODK

GDVDU XQWXN PHPEHNDOL SHVHUWD GLGLN GHQJDQ NHPDPSXDQ EHUSLNLU ORJLV� DQDOLWLV� VLVWHPDWLV�

NULWLV� GDQ NUHDWLI� VHUWD NHPDPSXDQ EHNHUMDVDPD� 6WDQGDU .RPSHWHQVL GDQ .RPSHWHQVL 'DVDU

PDWD SHODMDUDQ 0DWHPDWLND XQWXN VHPXD NHODV GL VHNRODK GDVDU VHEDJDL EHULNXW�

D� .HODV ,� 6HPHVWHU �

�� %LODQJDQ

D� 0HODNXNDQ SHQMXPODKDQ GDQ SHQJXUDQJDQ ELODQJDQ VDPSDL ��

E� 0HPELODQJ EDQ\DN EHQGD

F� 0HQJXUXWNDQ EDQ\DN EHQGD

G� 0HQ\HOHVDLNDQ PDVDODK \DQJ EHUNDLWDQ GHQJDQ SHQMXPODKDQ GDQ SHQJXUDQJDQ

VDPSDL ��

�� *HRPHWUL GDQ 3HQJXNXUDQ

D� 0HQHQWXNDQ ZDNWX �SDJL� VLDQJ� PDODP� KDUL� GDQ MDP �VHFDUD EXODW�

E� 0HQHQWXNDQ ODPD VXDWX NHMDGLDQ EHUODQJVXQJ

F� 0HQJHQDO SDQMDQJ VXDWX EHQGD PHODOXL NDOLPDW VHKDUL�KDUL �SHQGHN� SDQMDQJ�

GDQ PHPEDQGLQJNDQQ\D

G� 0HQ\HOHVDLNDQ PDVDODK \DQJ EHUNDLWDQ GHQJDQ ZDNWX GDQ SDQMDQJ

�� 0HQJHQDO EHEHUDSD EDQJXQ UXDQJ

D� 0HQJHORPSRNNDQ EHUEDJDL EDQJXQ UXDQJ VHGHUKDQD �EDORN� SULVPD� WDEXQJ�

EROD� GDQ NHUXFXW�

E� 0HQHQWXNDQ XUXWDQ EHQGD�EHQGD UXDQJ \DQJ VHMHQLV PHQXUXW EHVDUQ\D

E� .HODV ,� 6HPHVWHU �

�� %LODQJDQ

D� 0HPELODQJ EDQ\DN EHQGD

E� 0HQJXUXWNDQ EDQ\DN EHQGD

F� 0HQHQWXNDQ QLODL WHPSDW SXOXKDQ GDQ VDWXDQ

G� 0HODNXNDQ SHQMXPODKDQ GDQ SHQJXUDQJDQ ELODQJDQ GXD DQJND

H� 0HQJJXQDNDQ VLIDW RSHUDVL SHUWXNDUDQ GDQ SHQJHORPSRNDQ

I� 0HQ\HOHVDLNDQ PDVDODK \DQJ PHOLEDWNDQ SHQMXPODKDQ GDQ SHQJXUDQJDQ

ELODQJDQ GXD DQJND

�� *HRPHWUL GDQ 3HQJXNXUDQ

D� 0HPEDQGLQJNDQ EHUDW EHQGD �ULQJDQ� EHUDW�

E� 0HQ\HOHVDLNDQ PDVDODK \DQJ EHUNDLWDQ GHQJDQ EHUDW EHQGD
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�� 0HQJHQDO %DQJXQ 'DWDU 6HGHUKDQD

D� 0HQJHQDO VHJLWLJD� VHJL HPSDW� GDQ OLQJNDUDQ

E� 0HQJHORPSRNNDQ EDQJXQ GDWDU PHQXUXW EHQWXNQ\D

��� 0XOWLPHGLD ,QWHUDNWLI

0XOWLPHGLD VHFDUD XPXP DGDODK SHQJJDEXQJDQ EHUEDJDL LQIRUPDVL GHQJDQ PHQJJXQDNDQ

IDVLOLWDV GDUL NRPSXWHU� 0XOWLPHGLD EHUDVDO GDUL NDWD PXOWL \DQJ EHUDUWL EDQ\DN DWDX OHELK GDUL VDWX GDQ

PHGLD \DQJ GDSDW GLDUWLNDQ SHQ\DMLDQ VXDWX WHPSDW � ZDGDK� 0XOWLPHGLD PHUXSDNDQ NRPELQDVL DQWDUD WHNV�

JDPEDU� DQLPDVL� DXGLR� GDQ YLGHR \DQJ GLVDPSDLNDQ PHODOXL NRPSXWHU DWDX SHUDODWDQ HOHNWURQLN GDQ

GLJLWDO� -LND HOHPHQ PXOWLPHGLD WHUVHEXW VHSHUWL JDPEDU� DQLPDVL� GDQ ODLQ\D GLJXQDNDQ EHUVDPD�VDPD�

PDND DNDQ GDSDW PHPEHULNDQ PDNQD \DQJ MHODV NHSDGD RUDQJ \DQJ PHPHUOXNDQQ\D� 0XOWLPHGLD GDSDW

PHPEDZD SHUXEDKDQ UDGLNDO GDODP SURVHV SHPEHODMDUDQ� \DLWX GDUL PRGHO SHPEHODMDUDQ VLVZD SDVLI

PHQMDGL PRGHO SHPEHODMDUDQ VLVZD DNWLI�>�@

,QWHUDNWLI PHUXSDNDQ SURVHV SHPEHUGD\DDQ VLVZD XQWXN PHQJHQGDOLNDQ OLQJNXQJDQ EHODMDU�>�@

0DND GDSDW GLVLPSXONDQ EDKZD PXOWLPHGLD LQWHUDNWLI DGDODK SURVHV \DQJ WHUMDGL XQWXN PJHQGDOLNDQ

OLQJNXQJDQ EHODMDU PHODOXL EHUEDJDL PDFDP GDQ NRPELQDVL PHGLD� VHKLQJJD GDSDW WHUFLSWD LQWHUDNVL�

NRPXQLNDVL� VHUWD NUHDVL SDGD SHQJJXQDQ\D>�@�

��� *DPH ,QWHUDNWLI

0HQXUXW ,IDQV\DK ������ *DPH DGDODK PHGLD XQWXN PHODNXNDQ DNWLILWDV EHUPDLQ�

$NWLILWDV EHUPDLQ PHUXSDNDQ VXDWX DNWLILWDV \DQJ PHOLSXWL SHPHFDKDQ PDVDODK \DQJ

PHQMDGL WDQWDQJDQ GDUL JDPH WHUVHEXW� GHQJDQ PHQJLNXWL VXDWX DWXUDQ WHUWHQWX�>�@

0HQXUXW ,VPDLO ������ (GXFDWLRQ JDPHV DWDX $ODW 3HUPDLQDQ (GXNDWLI �$3(� PHUXSDNDQ

VDUDQD \DQJ PHUDQJVDQJ DNWLYLWDV VLVZD XQWXN PHPSHODMDUL VXDWX PDWHUL SHPEHODMDUDQ GDQ GDSDW

PHQLQJNDWNDQ SHPDKDPDQ WHQWDQJ VHVXDWX� EDLN PHQJJXQDNDQ WHNQRORJL FDQJJLK PDXSXQ WHNQRORJL

VHGHUKDQD�>�@

��� 3HPURJUDPDQ $QLPDVL � 'LPHQVL ��'�
$QLPDVL �' DGDODK DQLPDVL \DQJ EHUZXMXG WLJD GLPHQVL PHVNLSXQ EXNDQ GDODP EHQWXN �'

\DQJ VHEHQDUQ\D� \DLWX EXNDQ ILVLNQ\D� QDPXQ GDODP ZXMXG �' GDODP OD\DU NDFD �' �OD\DU WY�

ELRVNRS� NRPSXWHU� SUR\HNWRU� GDQ PHGLD VHMHQLVQ\D�� 7LGDN VHSHUWL DQLPDVL �' \DQJ PHPLOLNL

GLPHQVL SDQMDQJ �;� GDQ OHEDU �<�� DQLPDVL �' VHODLQ PHPLOLNL NH �' WHUVEXW MXJD PHPLOLNL GLPHQVL

NHGDODPDQ �=�� $GLW\D� ������>�@

$QLPDVL �' EHUVLIDW GDWDU �IODW�� VHGDQJNDQ DQLPDVL �' PHPLOLNL NHGDODPDQ �YROXPH� EHQWXN�

$QLPDVL �' GDSDW GLGHILQLVLNDQ VHEDJDL DQLPDVL \DQJ GDSDW GLOLKDW GDUL EHUEDJDL VXGXW SDQGDQJ

�SRLQ RI YLHZ�� 7DKDSDQ DQLPDVL �' VHFDUD NHVHOXUXKDQ GLNHUMDNDQ GHQJDQ PHGLD NRPSXWHU� PXODL

GDUL WDKDS PRGHOLQJ� WH[WXULQJ� OLJKWLQJ� VDPSDL UHQGHULQJ� .HXQJJXODQ XWDPD GDUL DQLPDVL �'

DGDODK YLVXDOLVDVL REMHN \DQJ WDPSDN OHELK Q\DWD GDQ PHQGHNDWL EHQWXN DVOLQ\D� .HXQJJXODQ ODLQ

DGDODK NHPDPSXDQ\D XWQXN PHPEXDW GDQ PHZXMXGNDQ YLVXDOLVDVL GHQJDQ \DQJ VXOLW GDQ WLGDN

PXQJNLQ DWDX EDKNDQ \DQJ QDPSDN PXVWDKLO� �$GLW\D� ����� >�@

���� 6PDUWSKRQH
0HQXUXW 6DIDW ������ $QGURLG DGDODK VHEXDK VLVWHP RSHUDVL XQWXN SHUDQJNDW PRELOH EHUEDVLV

OLQX[ \DQJ PHQFDNXS VLVWHP RSHDUVL� PLGGOHZDUH GDQ DSOLNDVL�

.HOHELKDQ $QGURLG \DLWX�

�� 0XOWLWDVNLQJ

$QGURLG PDPSX PHPEXND EHEHUDSD DSOLNDVL VHFDUD EHUVDPDDQ WDQSD KDUXV PHQXWXS

DSOLNDVL ODLQQ\D�

�� .HPXGDKDQ GDODP 1RWLILNDVL
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$QGURLG DNDQ PHPEHULNDQ QRWLILNDVL SDGD VDDW NLWD PHQGDSDWNDQ VPV� HPDLO� GDQ

VHPXD SHVDQ GDUL DSOLNDVL ODLQQ\D GL KRPH VFUHHQ EDKNDQ $QGURLG PHPEHULNDQ WDQGD

PHODOXL ODPSX /(' LQGLFDWRU�

�� $NVHV 0XGDK WHUKDGDS ULEXDQ DSOLNDVL $QGURLG OHZDW *RRJOH $QGURLG 3OD\ 6WRUH

$QGURLG PHPLOLNL IDVLOLWDV JUDWLV GDQ EHUED\DU GDODP PHQGRZQORDG DSOLNDVL PHODOXL

*RRJOH $QGURLG 3OD\ 6WRUH� VHKLQJJD PHPXGDKNDQ SHQJJXQD GDODP PHQJDSOLNDVLNDQ

NHLQJLQDQQ\D�

�� 3LOLKDQ 3RQVHO \DQJ EHUDQHNDUDJDP

$QGURLG WHUVHGLD GL SRQVHO EHUEDJDL SURGXVHQ PXODL GDUL 6RQ\ (ULFVVRQ� 0RWRUROD�

+7& VDPSDL 6DPVXQJ� %HUEHGD GHQJDQ ,26 \DQJ KDQ\D GLSURGXNVL ROHK $SSOH�>�@

,� 0(72'( 3(1(/,7,$1

��� $OXU 3HQHOLWLDQ

0HWRGH 3HQJXPSXODQ GDWD LQL GLPXODL GDUL WDKDS SHUXPXVDQ PDVDODK� ODOX WXMXDQ

SHQHOLWLDQ� GLODQMXWNDQ GHQJDQ SHQJXPSXODQ GDWD� GLPDQD GDWD \DQJ GLEXWXKNDQ DGDODK

GDWD SHQGXNXQJ \DQJ UHOHYDQ� 0HWRGH SHQJXPSXODQ GDWD \DQJ GLJXQDNDQ XQWXN SHQHOLWLDQ

DGDODK VWXGL SXVWDND� .HPXGLDQ SHQHOLWL PHQHWDSNDQ WRSLN SHQHOLWLDQ GDQ PHWRGH \DQJ

DNDQ GLWHUDSNDQ VHUWD DSOLNDVL \DQJ DNDQ GLEXDW�

*DPEDU ���� $OXU 3HQHOLWLDQ

6WXGL 3XVWDND

0XODL

3HQJXPSXODQ 'DWD

(NVSHULPHQ

5XPXVDQ 0DVDODK

7XMXDQ

6HOHVDL
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��� 0RGHO )XQJVL

*DPEDU ��� 5HODVL�UHODVL 8VH &DVH:KLWWHQ GDQ %HQWOH\ ������ ����

8VH &DVH DGDODK PHQJJDPEDUNDQ LQWHUDNVL DQWDUD VLVWHP HNVWHUQDO GDQ SHQJJXQD� 'HQJDQ

NDWD ODLQ� VHFDUD JUDILV PHQJJDPEDUNDQ VLDSD \DQJ DNDQ PHQJJXQDNDQ VLVWHP GDQ GDODP FDUD DSD

SHQJJXQD PHQJKDUDSNDQ XQWXN EHULQWHUDNVL GHQJDQ VLVWHP� 3HQJJXQDDQ NDVXV QDUDWLI GLJXQDNDQ

GDODP NRQGLVL� XQWXN WHNVWXDO PHQJJDPEDUNDQ XUXWDQ ODQJNDK�ODQJNDK GDUL VHWLDS LQWHUDNVL�

&RQWRK GLDJUDP XVH FDVH SDGD *DPEDU ���� 5HODVL�UHODVL 8VH &DVH PHQXUXW :KLWWHQ GDQ %HQWOH\

������ ����>��@�

��� )XQFWLRQ 3DUWLWLRQLQJ

*DPEDU ��� )XQFWLRQ 3DUWLWLRQLQJ
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3DGD *DPEDU ���� GLMHODVNDQ EDKZD SDUWLVL KRUL]RQWDO SHUWDPD DGDODK IXQJVL JDPH�

WXWRULDO� GDQ SHQJDWXUDQ� .HPXGLDQ IXQJVL JDPH WHUSDUWLVL ODJL VHFDUD YHUWLNDO \DQJ EHULVL

SHQJXUDQJDQ� SHQMXPODKDQ� EHUKLWXQJ� SHQJHQDODQ DQJND� GDQ VRDO� 7XWRULDO WHUSDUWLVL ODJL VHFDUD

YHUWLNDO \DQJ EHULVL WXWRULDO SHQJXUDQJDQ GDQ WXWRULDO SHQMXPODKDQ� 3HQJDWXUDQ WHUSDUWLVL ODJL

VHFDUD YHUWLNDO \DQJ EHULVL PHQJJDQWL WHPD VRDO� PHQJJDQWL WHPD WDPSLODQ� DNWLI�QRQ DNWLINDQ VXDUD�

)XQJVL VRDO WHUEDJL ODJL VHFDUD YHUWLNDO \DQJ EHULVL UDQGRP VRDO GDQ EDQN VRDO� 6HUWD IXQJVL

SHQJXUDQJDQ GDQ SHQMXPODKDQ WHUEDJL ODJL VHFDUD YHUWLNDO \DQJ EHULVL KLWXQJ VNRU�

��� 8VH &DVH

*DPEDU ��� 8VH &DVH

3DGD JDPEDU ���� XVHU WLGDN GDSDW EHULQWHUDNVL WHUKDGDS VHOXUXK XVH�FDVH� ,QWHUDNVL DQWDUD XVHU GDQ

XVH�FDVH DGDODK VHEDJDL EHULNXW�

�� 3HQJHQDODQ DQJND� SDGD XVH�FDVH LQL XVHU EHODMDU PHQJHQDO EHQWXN GDQ VXDUD DQJND�

�� 0HQJJDQWL WHPD VRDO� SDGD XVH�FDVH LQL XVHU GDSDW PHQJJDQWL WHPD VRDO GHQJDQ WHPD

\DQJ VXGDK GLVHGLDNDQ�

�� $NWLI�QRQ DNWLINDQ VXDUD� SDGD XVH�FDVH LQL XVHU GDSDW PHPLOLK VXDUD GDODP

SHUPDLQDQ GLPDWLNDQ DWDX GLKLGXSNDQ�

�� 0HQJJDQWL WDPSLODQ WHPD� SDGD XVH�FDVH LQL XVHU GDSDW PHQJJDQWL WHPD WDPSLODQ

VHVXDL SLOLKDQ \DQJ GLEHULNDQ DWDXSXQ PHQJJDQWL WHPD SHUPDLQDQ VHVXDL SLOLKDQ \DQJ

GLEHULNDQ�

�� 7XWRULDO SHQJXUDQJDQ� SDGD XVH�FDVH LQL XVHU GDSDW PHPSHODMDUL FDUD

PHQJDSOLNDVLNDQ RSUDVLRQDO SHQJXUDQJDQ PHODXL YLGHR�

�� 3HQJXUDQJDQ� SDGD XVH�FDVH LQL XVHU GDSDW PHPLOLK WXWRULDO SHQJXUDQJDQ DWDXSXQ

PHPLOLK SHUPDLQDQ�

�� 7XWRULDO SHQMXPODKDQ� SDGD XVH�FDVH LQL XVHU GDSDW PHPSHODMDUL FDUD

PHQJDSOLNDVLNDQ RSUDVLRQDO SHQMXPODKDQ PHODOXL YLGHR�

�� 3HQMXPODKDQ� SDGD XVH�FDVH LQL XVHU GDSDW PHPLOLK WXWRULDO SHQMXPODKDQ DWDXSXQ

PHPLOLK SHUPDLQDQ�

�� %HUKLWXQJ� SDGD XVH�FDVH LQL XVHU GDSDW PHOLKDW YLGHR FDUD EHUKLWXQJ�

��� +LWXQJ VNRU� SDGD XVH�FDVH LQL XVHU WLGDN GDSDW EHULQWHUDNVL WHUKDGDS XVH�FDVH KLWXQJ

VNRU NDUHQD VHFDUD RWRPDWLV VLVWHP PHQJKLWXQJ VNRU EHUGDVDUNDQ KDVLO SHUPDLQDQ�
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��� %DQN VRDO� SDGD XVH�FDVH LQL XVHU WLGDN GDSDW EHULQWHUDNVL WHUKDGDS XVH�FDVH EDQN

VRDO NDUHQD VHFDUD RWRPDWLV VLVWHP PHQ\LPSDQ VHPXD VRDO�

��� 5DQGRP VRDO� SDGD XVH�FDVH LQL XVHU WLGDN GDSDW EHULQWHUDNVL WHUKDGDS XVH�FDVH

UDQGRP VRDO NDUHQD VHFDUD RWRPDWLV VLVWHP PHQJDFDN VRDO VHVXDL EDWDVDQ \DQJ WHODK

GLEXDW�

��� 0RGHO %HKDYLRU

0HQXUXW 3UHVVPDQ ������� VHEDJLDQ EHVDU SHUDQJNDW OXQDN PHUHVSRQ NHMDGLDQ�

NHMDGLDQ GDUL GXQLD OXDU� .DUDNWHULVWLN VWLPXOXV UHVSRQ LQL PHPEHQWXN GDUL PRGHO

WLQJNDK ODNX�>��@ 3URJUDP NRPSXWHU VHODOX DGD GDODP EDQ\DN SHUQ\DWDDQ� VXDWX

PRGHO WLQJNDK ODNX \DQJ GDSDW GLREVHUYDVL VHFDUD HNVWHUQDO \DQJ GLXEDK KDQ\D SDGD

VDDW EHEHUDSD HYHQW EHUODQJVXQJ� 0RGHO WLQJNDK ODNX PHQFLSWDNDQ UHSUHVHQWDVL

SHUQ\DWDDQ�SHUQ\DWDDQ SHUDQJNDW OXQDN GDQ HYHQW�HYHQW \DQJ PHQ\HEDENDQ SHUDQJNDW

OXQDN PHQJXEDK SHUQ\DWDDQ� 1RWDVL XPXP \DQJ VHULQJ GLJXQDNDQ GDODP $FWLYLW\

'LDJUDP VHSHUWL SDGD *DPEDU ��� 1RWDVL $FWLYLW\ 'LDJUDP PHQXUXW 7ULDQGLQL

�������>��@

*DPEDU ��� 1RWDVL $FWLYLW\ 'LDJUDP
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*DPEDU ��� 0RGHO 'DWD

���,PSOHPHQWDVL 6LVWHP

6HWHODK VHOHVDL PHQJXUDLNDQ SHUDQFDQJDQ VLVWHP \DQJ GLEXDW� PDND WDKDSDQ

VHODQMXWQ\D \DLWX PHQJLPSOHPHQWDVLNDQ VLVWHP \DQJ GLEXDW DJDU GDSDW GLXML DSDNDK GDSDW

EHULQWHUDNVL GHQJDQ EDLN VHEDJDLPDQD PHVWLQ\D� 7DKDSDQ LPSOHPHQWDVLQ\D \DLWX�

PHODNXNDQ NRPSLODVL DSOLNDVL� NHPXGLDQ PHODNXNDQ SHQJXMLDQ DSDNDK SURVHV�SURVHV GDODP

DSOLNDVL EHUIXQJVL GHQJDQ EDLN�

'DODP SURVHV SHQJHPEDQJDQ DSOLNDVL� GLJXQDNDQ KDUGZDUH GDQ VRIWZDUH GHQJDQ VSHVLILNDVL

VHEDJDL EHULNXW�

�� 6LVWHP 2SHUDVL 0LFURVRIW :LQGRZV �� ���ELW

�� /DSWRS GHQJDQ SURFHVVRU 4XDG &RUH 3URFHVVRU ��� *+]

�� 0HPRUL 5$0 GHQJDQ NDSDVLWDV � *%

�� *UDILV GHQJDQ $0' 5DGHRQ +' ���� 6KDUHG

�� 66' GHQJDQ NDSDVLWDV ��� *%

�� 8QLW\ YHUVL ��������S� ����ELW�
6HODPD SURVHV SHQJHPEDQJDQ� DSOLNDVL GDSDW SHUMDODQ GHQJDQ EDLN SDGD NRPSXWHU GHQJDQ

VSHVLILNDVL GL DWDV� 8QWXN LPSOHPHQWDVL VLVWHP GLKDUDSNDQ PHQJJXQDNDQ VLVWHP RSHUDVL $QGURLG

GHQJDQ VSHVLILNDVL PLQLPDO� VLVWHP RSHUDVL 0,8, � ����������
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%HUGDVDUNDQ KDVLO SHPEDKDVDQ GDQ LQIRUPDVL \DQJ GLSHUROHK� PDND SHQXOLV GDSDW PHQDULN

NHVLPSXODQ VHEDJDL EHULNXW�

�� 3HQXOLV WHODK EHUKDVLO PHPEDQJXQ VLVWHP GDQ PHUDQFDQJ VXDWX DSOLNDVL JDPH

LQWHUDNWLI � GLPHQVL VHEDJDL DODW EDQWX EHODMDU EHUKLWXQJ EDJL DQDN NHODV � 6'�

7HUGDSDW SHQMHODVDQ FDUD EHUKLWXQJ PHQJJXQDNDQ RSHUDVL PDWHPDWLND SHQMXPODKDQ

GDQ SHQJXUDQJDQ�

�� 'DUL KDVLO HNVSHULPHQ GDQ PHODOXL SHQJXMLDQ EODFN ER[ WHVWLQJ� PDND GDSDW GLNHWDKXL

EDKZD VSHVLILNDVL NHEXWXKDQ IXQJVL GDSDW WHUSHQXKL VHKLQJJD DSOLNDVL LQL GDSDW

GLHNVHNXVL GHQJDQ EDLN�

'$)7$5 3867$.$

>�@ +XGRMR� +� ����� 3HQJHPEDQJDQ .XULNXOXPGDQ 3HPEHODMDUDQ 0DWHPDWLND� 0DODQJ� 8QLYHUVLWDV

1HJHUL 0DODQJ�

>�@ $OL� 0� ����� 3HQJHPEDQJDQ PHGLD SHPEHODMDUDQ LQWHUDNWLI PDWD NXOLDK 0HGDQ (OHNWURPDJQHWLN�

-XUQDO (GXNDVL #(OHNWUR ����� ������

>�@ $OL� 0� 'NN������´3HQJHPEDQJDQ %DKDQ 3HPEHODMDUDQ %HUEDQWXDQ .RPSXWHU 8QWXN 0HPIDVLOLWDVL

%HODMDU 0DQGLUL 'DODP 0DWD 'LNODW 3HQHUDSDQ .RQVHS 'DVDU /LVWULN 'DQ (OHNWURQLND 'L

6PN´�/DSRUDQ 3HQHOLWLDQ 5HDVHUFK *UDQW 3+. $� -XUXVDQ 3HQGLGLNDQ 7HNQLN (OHNWUR )7 81<�

>�@ 3ULDWQD� 1DQDQJ� -XUQDO 3HQGLGLNDQ 0$7(0$7,.$ )30,3$ .763� 'LUHNWRUL ILOH 83,

>GLXQGXK ����������@

>�@ 6XWRSR� +DGL� ����� $SOLNDVL 0XOWLPHGLD 'DODP 3HQGLGLNDQ� 7DQJHUDQJ�

>�@ 1XJURKR� 6� ����� ³3HQJHPEDQJDQ 0HGLD 3HPEHODMDUDQ ,QWHUDNWLI 0DWD 'LNODW 'DVDU /LVWULN GDQ

(OHNWURQLND GL 60.´� /DSRUDQ 3UR\HN $NKLU� -XUXVDQ 3HQGLGLNDQ 7HNQLN (OHNWUR )7 81<�

>�@ ,IDQV\DK� 01�� $� 0DKWDUDPL� ����� ³3HQJHPEDQJDQ JDPH SHPEHODMDUDQ RWRPDWD ILQLW´ 6HPLQDU

1DVLRQDO ,QIRUPDWLND 831 ³9HWHUDQ´ <RJ\DNDUWD� <RJ\DNDUWD�

>�@ ,VPDLO� $� ����� ³(GXFDWLRQ *DPHV �0HQMDGL &HUGDV GDQ &HULD GHQJDQ 3HUPDLQDQ (GXNDWLI�´�

<RJ\DNDUWD� 3LODU 0HGLD�

>�@ $GLW\D� ����� 7ULN 'DKV\DW 0HQMDGL $QLPDWRU �' +DQGDO� <RJ\DNDUWD� $QGL�

>�@ 6DIDW� 1D]UXGGLQ +� ����� 3HPURJUDPDQ $SOLNDVL 0RELOH 6PDUWSKRQH GDQ 7DEOHW 3& %HUEDVLV

$QGURLG� ,QIRUPDWLND %DQGXQJ�

>��@ :KLWWHQ� -� 	 %HQWOH\� /� ����� 6\VWHPV $QDO\VLV $QG 'HVLJQ 0HWKRGV� 8QLWHG 6WDWHV�

>��@ 3UHVVPDQ� 5� 6� ����� 5HND\DVD 3HUDQJNDW /XQDN �3HQGHNDWDQ 3UDNWLVL �%XNX ,,��� &9�

$QGL 2IIVHW�

>��@ 7ULDQGLQL� (YL� 	 6XDUGLND� ,� *HGH� ����� 6WHS E\ 6WHS 'HVDLQ 3UR\HN 0HQJJXQDNDQ

80/� <RJ\DNDUWD�


