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PENGANTAR KEAMANAN SISTEM INFORMASI 

 

A. Pendahuluan 

3HPDQIDDWDQ�LQWHUQHW�WHODK�PHQMDGL�VXDWX�KDO�\DQJ�XPXP�

GDODP� EHUEDJDL� DVSHN� NHKLGXSDQ� VDDW� LQL�� PHPEHULNDQ�

NRQWULEXVL� VLJQLILNDQ� GDODP�PHPSHUPXGDK� DNWLYLWDV�PDQXVLD�

VHKDUL�KDUL��,QWHUQHW�VHQGLUL�VXGDK�VHSHUWL�EDJLDQ�SHQWLQJ�GDODP�

NHKLGXSDQ� PDQXVLD� \DQJ� JXQDQ\D� XQWXN� EHUNRPXQLNDVL��

EHUEDJL� LQIRUPDVL� VHUWD� PHQJDNVHV� EHUEDJDL� OD\DQDQ� RQOLQH��

,QWHUQHW� WHUNRQHNVL� GHQJDQ� SHUDQJNDW� \DQJ� ELDVD� GLJXQDNDQ�

ROHK�PDQXVLD�VHSHUWL�ODSWRS��NRPSXWHU��JDGJHW��VPDUWZDWFK�GDQ�

ODLQ� VHEDJDLQ\D�� 'DQ� WHQWXQ\D� SDGD� SHUDQJNDW� �� SHUDQJNDW�

WHUVHEXW�WHUSDVDQJ�EHUEDJDL�PDFDP�DSOLNDVL�\DQJ�PHPXGDKNDQ�

PDQXVLD� XQWXN� EHUDNWLYLWDV� VHSHUWL� EHUNRPXQLNDVL�� EHUELVQLV��

EHUEHODQMD�� PHQGDSDWNDQ� LQIRUPDVL�� EHODMDU�� KLEXUDQ� GDQ�

EHUEDJDL� PDFDP� ODLQQ\D�� 'HQJDQ� PHQMDGL� WXODQJ� SXQJJXQJ�

EDJL� UHYROXVL� GLJLWDO�� LQWHUQHW� WHODK� PHQJXEDK� FDUD� PDQXVLD�

KLGXS�� EHNHUMD��EHULQWHUDNVL��GDQ�PHQMDGL�SHOXDQJ� WDN� WHUEDWDV�

VHUWD�WDQWDQJDQ�\DQJ�EDUX�SXOD�GDODP�HUD�LQIRUPDVL�PRGHUQ� 

7DQWDQJDQ� SHQJJXQDDQ� LQWHUQHW� \DQJ� GLKDGDSL� GL� HUD�

PRGHUQ�LQL�VHPDNLQ�NRPSOHNV�GHQJDQ�PXQFXOQ\D�EHUEDJDL�MHQLV�

NHMDKDWDQ�\DQJ�WHUXV�EHUNHPEDQJ��.DVXV�NHMDKDWDQ�SHQJJXQDDQ�

NRPSXWHU� DWDX� LQWHUQHW� GDODP�PHODNXNDQ� DNWLYLWDV� � NHMDKDWDQ�

GLVHEXW�MXJD�NHMDKDWDQ�VLEHU��F\EHUFULPH���'LNDUHQDNDQ�NHFHSDWDQ�

GDQ� VNDOD� SHUWXPEXKDQ� WHNQRORJL� MXJD� PHQ\HEDENDQ�

SHUNHPEDQJDQ� NHMDKDWDQ� VLEHU� PHQMDGL� OHELK� EDQ\DN� GDQ�

FDQJJLK��%DQ\DN�NDVXV�\DQJ�PHQ\HUDQJ�VLVWHP�LQIRUPDVL�VHSHUWL�

3(1*$17$5�

.($0$1$1�
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KEAMANAN SISTEM OPERASI 

 

A. Mengamankan Sistem Operasi Windows & linux 

 
*DPEDU������:LQGRZV�	�/LQX[ 

6XPEHU���,QGR]RQH������� 

6HEDJDL� SHUDQJNDW� OXQDN� YLWDO� GDODP� PHQJHOROD�

NRPSXWHU�� VLVWHP� RSHUDVL� DWDX� V\VWHP� RSHUDWLRQ� �26�� EHUIXQJVL�

VHEDJDL� SHQJKXEXQJ� DQWDUD� SHQJJXQD� GDQ� SHUDQJNDW� NHUDV��

PHQJDWXU�HNVHNXVL�SURJUDP��GDQ�PHPEHULNDQ�OD\DQDQ�XPXP��

'DUL� VHJL� NHDPDQDQ��26�PHQMDGL�GDVDU�XWDPD�GDODP�PHQMDJD�

LQWHJULWDV� GDQ� NHDQGDODQ� VLVWHP��PHQJNRRUGLQDVLNDQ� LQWHUDNVL�

SHUDQJNDW�NHUDV�GDQ�OXQDN��VHUWD�PHOLQGXQJL�GDWD�GDUL�DQFDPDQ�

VLEHU��0DND��PHQMDJD�NHDPDQDQ�26�VHSHUWL�:LQGRZV�GDQ�/LQX[�

PHQMDGL�ODQJNDK�NUXVLDO�GL�HUD�DQFDPDQ�VLEHU�\DQJ�EHUDJDP� 

.($0$1$1�

6,67(0�23(5$6, 
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KEAMANAN JARINGAN DAN KONEKSI 

 

A. Mengamankan Jaringan dan Infrastruktur TI dari Serangan 

Siber 

0HQJDPDQNDQ� MDULQJDQ� GDQ� LQIUDVWUXNWXU� 7HNQRORJL�

,QIRUPDVL��7,��GDUL�VHUDQJDQ�VLEHU�DGDODK�WXJDV�NUXVLDO�GDODP�HUD�

GLJLWDO� VDDW� LQL��'HQJDQ� NRPSOHNVLWDV� WHNQRORJL� \DQJ� VHPDNLQ�

PHQLQJNDW� GDQ� DQFDPDQ� VLEHU� \DQJ� WHUXV� EHUNHPEDQJ��

RUJDQLVDVL� KDUXV� IRNXV� SDGD� XSD\D� SHUOLQGXQJDQ� \DQJ� HIHNWLI�

XQWXN�PHQMDJD�GDWD��VLVWHP��GDQ�RSHUDVL�ELVQLV�PHUHND��-DULQJDQ�

EHUSHUDQ� VHEDJDL� MDOXU� PDVXN� GDQ� NHOXDU� EHUEDJDL� LQIRUPDVL��

WHUPDVXN�\DQJ�WHUKXEXQJ�NH�LQWHUQHW��PHPXQJNLQNDQ�WUDQVIHU�

GDWD� \DQJ� FHSDW� GDQ� PHQGXNXQJ� EHUEDJDL� DSOLNDVL�� 1DPXQ��

SHQJJXQDDQ� MDULQJDQ� LQL� MXJD�PHPEDZD�ULVLNR��VHSHUWL�SKLVLQJ��

KDFNLQJ�� GDQ� SHQFXULDQ� GDWD� VHQVLWLI�� 'HQJDQ� NHWHUJDQWXQJDQ�

\DQJ�PHQLQJNDW�SDGD�WHNQRORJL��SHPDKDPDQ�GDQ�PLWLJDVL�ULVLNR�

NHDPDQDQ�MDULQJDQ�PHQMDGL�OHELK�SHQWLQJ�GDULSDGD�VHEHOXPQ\D�

XQWXN� PHQMDJD� NHEHUODQMXWDQ� RSHUDVL� GL� GXQLD� GLJLWDO� \DQJ�

SHQXK�GHQJDQ�DQFDPDQ� 

3UR[\� VHUYHU� PHUXSDNDQ� VRIWZDUH� DWDX� KDUGZDUH� \DQJ�

EHUJXQD� VHEDJDL� SHUDQWDUD� DQWDUD� NRPSXWHU� DWDX� SHUDQJNDW�

SHQJJXQD� �FOLHQW�� GDQ� VHUYHU� \DQJ�PHQ\HGLDNDQ� OD\DQDQ� DWDX�

VXPEHU� GD\D� VHSHUWL� VLWXV� ZHE�� ILOH�� DWDX� OD\DQDQ� MDULQJDQ�

ODLQQ\D�� 3UR[\� VHUYHU� EHUWLQGDN� VHEDJDL� SHUDQWDUD� XQWXN�

PHQJLULPNDQ� SHUPLQWDDQ� GDQ� PHQHULPD� UHVSRQV� DWDV� QDPD�

FOLHQW��GDQ�LQL�GDSDW�PHPEHULNDQ�EHEHUDSD�PDQIDDW�GDQ�IXQJVL��

3UR[\� VHUYHU� PHPEHULNDQ� SULYDVL� GDQ� DQRQLPLWDV� GHQJDQ�

.($0$1$1�
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ARSITEKTUR KEAMANAN PADA WEBSITE 

 
A. Pengamanan Pada Server  

3HQJDPDQDQ� SDGD� VHUYHU� DGDODK� DVSHN� \DQJ� WLGDN� ELVD�

GLDEDLNDQ� GDODP� NRQWHNV� NHDPDQDQ� LQIRUPDVL�� 'DODP� HUD� GL�

PDQD�GDWD�PHQMDGL�DVHW�\DQJ�VDQJDW�EHUKDUJD��VHUYHU�PHUXSDNDQ�

SXVDW�SHQ\LPSDQDQ�GDQ�SHQJRODKDQ� LQIRUPDVL�\DQJ�YLWDO�EDJL�

EHUEDJDL� HQWLWDV��PXODL�GDUL�SHUXVDKDDQ�KLQJJD�SHPHULQWDKDQ��

3HQJDPDQDQ� VHUYHU� PHOLEDWNDQ� VHUDQJNDLDQ� WLQGDNDQ� XQWXN�

PHOLQGXQJL� LQIUDVWUXNWXU� MDULQJDQ�GDUL�DQFDPDQ�GDQ� VHUDQJDQ�

VLEHU� \DQJ� GDSDW� PHQJDQFDP� NHEHUODQJVXQJDQ� RSHUDVL� GDQ�

NHDPDQDQ� GDWD�� 'HQJDQ� PHPDKDPL� SHQWLQJQ\D� SHQJDPDQDQ�

VHUYHU�� RUJDQLVDVL� GDSDW� PHQJXUDQJL� ULVLNR� WHUKDGDS�

SHODQJJDUDQ� NHDPDQDQ� GDQ� NHUXJLDQ� \DQJ� PXQJNLQ� WLPEXO�

DNLEDW�DNVHV�\DQJ�WLGDN�VDK�DWDX�NHERFRUDQ�LQIRUPDVL� 

�� $SD�LWX�6HUYHU 

6HUYHU� DGDODK� VHEXDK� VLVWHP� NRPSXWHU� \DQJ�

PHQ\HGLDNDQ�OD\DQDQ�NHSDGD�NRPSXWHU�ODLQ�DWDX�SHUDQJNDW�

ODLQ� GDODP� MDULQJDQ�� 6HUYHU� XPXPQ\D�PHPLOLNL� VSHVLILNDVL�

\DQJ� OHELK� WLQJJL� GDULSDGD� NRPSXWHU� ELDVD�� NDUHQD� KDUXV�

PDPSX� PHQDQJDQL� EDQ\DN� SHUPLQWDDQ� GDUL� NOLHQ�� 6HUYHU�

PHPLOLNL�EHEHUDSD�IXQJVL�VHSHUWL�PHQ\LPSDQ�GDWD��PHQJRODK�

GDWD�� PHQMDODQNDQ� DSOLNDVL�� PHQ\HGLDNDQ� DNVHV� NH� VXPEHU�

GD\D�DWDX�SHUDQJNDW�\DQJ�ODLQ�GDQ�VHEDJDLQ\D��:DQJ�HW�DO���

������� 

  

$56,7(.785�
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DATABASE 

 
A. Ancaman Keamanan Database 

$QFDPDQ� NHDPDQDQ� GDWDEDVH� GDSDW� PHPSHQJDUXKL�

NHDPDQDQ�GDQ�VDQJDW�PHPEDKD\DNDQ�VHUWD�PHUXVDN�LQWHJULWDV��

NHUDKDVLDDQ�� GDQ� NHWHUVHGLDDQ� GDWD� GDODP� GDWDEDVH� �8MXQJ� 	�

1DVXWLRQ�� ������� $QFDPDQ� LQL� GDSDW� EHUDVDO� GDUL� GDODP�

RUJDQLVDVL��VHSHUWL�LQVLGHQ�GDUL�NDU\DZDQ�\DQJ�WLGDN�WHUSHUFD\D�

DWDX�NHVDODKDQ�NRQILJXUDVL�VLVWHP��7HUPDVXN�DGDQ\D�VHUDQJDQ�

WHUHQFDQD� GDUL� KDFNHU� PHQMDGL� VDODK� VDWX� DQFDPDQ� \DQJ�

EHUEDKD\D� EDJL� NHDPDQDQ� GDWD�� %HULNXW� DGDODK� EHEHUDSD�

DQFDPDQ�NHDPDQDQ�GDWDEDVH�� 

.HVDODKDQ�0DQXVLD��+XPDQ�(UURU� 

.HVDODKDQ� PDQXVLD� GDSDW� EHUXSD� NHODODLDQ� \DQJ�

PHQ\HEDENDQ� SHODQJJDUDQ� NHDPDQDQ�� VHULQJ� NDOL� NDUHQD�

NXUDQJQ\D� LQWHJULWDV� NDU\DZDQ� GDODP� PHPEHULNDQ� DNVHV�

NHSDGD� SLKDN� \DQJ� WLGDN� EHUWDQJJXQJ� MDZDE�� +DO� LQL� GDSDW�

PHQJDNLEDWNDQ� HNVSRVXU� NHUDKDVLDDQ� GDWD� GDQ� NHERFRUDQ�

LQIRUPDVL� SHQWLQJ� \DQJ� PHUXJLNDQ� SLKDN� WHUNDLW�� 6HODLQ� LWX��

NHODODLDQ�MXJD�GDSDW�PHQ\HEDENDQ�SHQJKDSXVDQ�DWDX�NHUXVDNDQ�

GDWD�\DQJ�PHUXSDNDQ�DQFDPDQ�VHULXV� 

6HUDQJDQ�,QMHNVL�64/�1R64/ 

6HUDQJDQ�,QMHNVL�64/�1R64/�DGDODK�MHQLV�VHUDQJDQ�VLEHU�

\DQJ�GLVHQJDMD�XQWXN�PHPDQLSXODVL�DWDX�PHQJDNVHV�GDWD�GDODP�

GDWDEDVH�PHODOXL�VHMXPODK�NRGH�EHUEDKD\D��3HODNX�SHQ\HUDQJDQ�

DNDQ�PHPDVXNNDQ�SHULQWDK�WDPEDKDQ�DWDX�PHQJXEDK�SHULQWDK�

'$7$%$6( 
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ASPEK KEAMANAN PENGGUNAAN EMAIL 

 
A. Pengenalan, Kegunaan Email, dan Ancaman 

(PDLO� �HOHFWURQLF� PDLO�� DGDODK� VDUDQD� NRPXQLNDVL�

HOHNWURQLN� \DQJ� VDQJDW� XPXP� GDQ� HIHNWLI� GL� GXQLD� GLJLWDO��

PHPXQJNLQNDQ�SHUWXNDUDQ�SHVDQ�GDQ�ILOH�DQWDUD�LQGLYLGX�DWDX�

NHORPSRN� PHODOXL� LQWHUQHW�� VHUWD� PHPEHULNDQ� NHPDPSXDQ�

XQWXN�PHPEXDW��PHQJLULP��PHQHULPD��GDQ�PHQ\LPSDQ�SHVDQ�

SHVDQ�HOHNWURQLN� 

6HEDJDL� VDUDQD� NRPXQLNDVL� \DQJ� SHQWLQJ�� HPDLO� MXJD�

UHQWDQ� WHUKDGDS� EHUEDJDL� DQFDPDQ� NHDPDQDQ�� %HEHUDSD�

DQFDPDQ�VHSHUWL� VSDP��SKLVKLQJ��PDOZDUH�� VSRRILQJ��GDQ� ODLQ�ODLQ�

GDSDW�VDMD�GLODNXNDQ�ROHK�SLKDN�\DQJ�WLGDN�EHUWDQJJXQJ�MDZDE�

XQWXN�EHUEDJDL�WXMXDQ��'DODP�PHQJKDGDSL�DQFDPDQ���DQFDPDQ��

GLEXWXKNDQ� SHQDQJDQDQ� GDQ� NHDPDQDQ� \DQJ� EDLN� GDQ� WHSDW�

DJDU�WLGDN�WHUMDGL�KDO�\DQJ�WLGDN�GLLQJLQNDQ� 

$63(.�.($0$1$1�

3(1**81$$1�
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MALWARE ANALYSIS DAN PROTEKSI 

 

'DODP�SUDNWLN�PHUHWDV� WHUGDSDW�EHEHUDSD�EHQWXN� VHUDQJDQ�

GDQ� FDUD� \DQJ� GLODNXNDQ� JXQD� PHQFDSDL� WXMXDQ� GDUL� SHQ\HUDQJ�

VHSHUWL�PHQJJXQDNDQ�YLUXV��UDQVRPZDUH��WURMDQ�GDQ�ODLQ�ODLQ��,VWLODK�

GDUL� EHUEDJDL� MHQLV� VHUDQJDQ� LQL� DGDODK� PDOZDUH� DWDX� SHUDQJNDW�

OXQDN� \DQJ� EHUEDKD\D�� 'DODP� PHPHUDQJL� LQL� GLEXWXKNDQ�

NHPDPSXDQ� XQWXN� PHOLQGXQJL� GDWD� DWDX� VLVWHP�� LGHQWLILNDVL��

SHPDKDPDQ�GDQ�PHQJDQDOLVLV�VHUDQJDQ��7XMXDQ�XWDPDQ\D�DGDODK�

XQWXN�PHQJXQJNDS�FDUD�NHUMD�PDOZDUH��PHQJLGHQWLILNDVL�DQFDPDQ�

SRWHQVLDO��VHUWD�PHQJHPEDQJNDQ�WDNWLN�GDQ�DODW�SHUOLQGXQJDQ�\DQJ�

HIHNWLI��0HQJDQDOLVLV�PDOZDUH�DNDQ�PHPEDQWX�GDODP�PLWLJDVL�GDQ�

SHQDQJJXODQJDQ� DJDU� GDSDW� PHODNXNDQ� ODQJNDK� VHUWD� PHPEXDW�

NHELMDNDQ��\DQJ�HIHNWLI�GDQ�HILVLHQ�� 

 

A. Serangan dan Macam-Macam Malware  

7HUGDSDW�EDQ\DN�VHNDOL�VHUDQJDQ�\DQJ�WHUXV�EHUNHPEDQJ�

KLQJJD�VDDW�LQL��0RWLI�GDUL�SHQ\HUDQJ�MXJD�EHUDJDP�PXODL�GDUL�

XQWXN� KDO� EDLN� VHSHUWL� PHQJHWHV� NHUHQWDQDQ� VLVWHP� XQWXN�

PHQLQJNDWNDQ� NHDPDQDQQ\D� KLQJJD� PHQFXUL� DWDX� WLQGDN�

NHMDKDWDQ� EHUDW� ODLQQ\D�� 6HUDQJDQ� VLEHU� WHUEDJL� PHQMDGL� GXD�

\DLWX�� 

O 6HUDQJDQ� 3DVLI�� DGDODK� VHUDQJDQ� GHQJDQ� WXMXDQ� XQWXN�

PHQJXPSXONDQ� LQIRUPDVL� WDQSD�PHUXVDN�GDWD�DWDX�VLVWHP��

6HUDQJDQ�LQL�EHUVLIDW�EHUKDWL�KDWL�GDQ�WLGDN�GLNHWDKXL�NRUEDQ�

DWDX� GHQJDQ� NDWD� ODLQ� SHUHWDV� PHQ\HPEXQ\LNDQ� DNWLYLWDV�

PHUHND�� &RQWRK� GDUL� VHUDQJDQ� SDVLI� DGDODK� PHQFXUL�

0$/:$5(�

$1$/<6,6�'$1�
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DIGITAL FORENSIK 

 

A. Konsep Dasar Forensik Digital dan Peran Dalam Penyelidikan 

Siber 

�� 'LJLWDO�)RUHQVLN 

'LJLWDO� IRUHQVLN� VHFDUD� XPXP� GLDUWLNDQ� VHEDJDL�

SHQHUDSDQ� LOPX� SHQJHWDKXDQ� XQWXN� PHQJLGHQWLILNDVL��

PHQJXPSXONDQ�� PHPHULNVD� GDQ� PHQJDQDOLVLV� GDWD� VHUWD�

PHPDVWLNDQ� NHXWXKDQ� LQIRUPDVL� GDQ� PHQMDJD� NUHGLELOLWDV�

\DQJ� NHWDW� WHUKDGDS� GDWD� WHUVHEXW�� 'LJLWDO� IRUHQVLN� GDSDW�

GLJXQDNDQ� XQWXN� EHUEDJDL� WXMXDQ�� VHSHUWL� PHODNXNDQ�

SHQ\HOLGLNDQ�NHMDKDWDQ�GDQ�SHODQJJDUDQ�NHELMDNDQ�LQWHUQDO��

UHNRQVWUXNVL� LQVLGHQ� NHDPDQDQ�� SHPHFDKDQ� PDVDODK�

RSHUDVLRQDO��GDQ�PHPXOLKNDQ�VLVWHP�GDUL�NHUXVDNDQ�VLVWHP�

\DQJ�WLGDN�GLVHQJDMD��'DODP�GXQLD�\DQJ�VHPDNLQ�WHUKXEXQJ�

VHFDUD� GLJLWDO�� GLJLWDO� IRUHQVLN� PHQMDGL� NXQFL� GDODP�

PHQDQJDQL� NHMDKDWDQ� VLEHU�� 6HSHUWL� PHOLQGXQJL� EXNWL�

HOHNWURQLN�GDQ�PHPDVWLNDQ�EDKZD�GDWD�\DQJ�GLGDSDWNDQ�ELVD�

GLJXQDNDQ�VHFDUD�VDK�GDODP�SHQJDGLODQ� 

�� 3HUDQ�GLJLWDO�IRUHQVLN�GDODP�SHQ\HOLGLNDQ�VLEHU 

'DODP� GLJLWDO� IRUHQVLN�� EXNWL� HOHNWURQLN� GDSDW�

GLWHPXNDQ� GDODP� EHUEDJDL� MHQLV� SHQ\HOLGLNDQ� NULPLQDO��

EXNDQ�KDQ\D�GDODP�NDVXV�NDVXV�VHSHUWL�SRUQRJUDIL�DQDN�GDQ�

SHQFXULDQ� LGHQWLWDV��%XNWL�GLJLWDO��VHSHUWL�SHVDQ�WHNV��HPDLO��

GDWD�ORNDVL�*36��GDQ�FDWDWDQ�SDQJJLODQ��\DQJ�GLKDVLONDQ�GDUL�

SHUDQJNDW�HOHNWURQLN�VHSHUWL�NRPSXWHU��SRQVHO�� DWDX�VHUYHU��

GDSDW� GLJXQDNDQ� VHEDJDL� EXNWL� \DQJ� GDSDW� GLWHULPD� GL�

',*,7$/�

)25(16,. 
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PENILAIAN RISIKO DAN MANAJEMEN KEAMANAN 

 

A. Keamanan TI dan Penilaian Resiko 

3HQLODLDQ� ULVLNR�NHDPDQDQ�VLEHU�PHUXSDNDQ�SURVHV�YLWDO�

GDODP�PHQJLGHQWLILNDVL��PHQJHYDOXDVL��GDQ�PHQJHOROD�SRWHQVL�

DQFDPDQ� VHUWD� NHUHQWDQDQ� NHDPDQDQ� VLEHU� GDODP� OLQJNXQJDQ�

WHNQRORJL�LQIRUPDVL��7XMXDQQ\D�DGDODK�PHPDKDPL�WLQJNDW�ULVLNR�

\DQJ�GLKDGDSL�ROHK�RUJDQLVDVL�GDQ�PHQJDPELO�ODQJNDK�ODQJNDK�

XQWXN� PHQJXUDQJLQ\D� VHMDXK� PXQJNLQ�� VHKLQJJD� ODQJNDK�

PDQDMHPHQ� GDSDW� GLDPELO� EHUGDVDUNDQ� UHVLNR� \DQJ� PXQJNLQ�

WHUMDGL�� 'DODP� PHQJHPEDQJNDQ� VWDQGDU� NHDPDQDQ�� UHOHYDQVL�

WHUKDGDS�DSD�\DQJ�GLQLODL�GDQ�GLLGHQWLILNDVL�VDQJDW�SHQWLQJ��GDQ�

SHUOX�PHPDKDPL�IXQGDPHQWDO�GDODP�PDQDMHPHQ�GDQ�SHQLODLDQ�

ULVLNR� NHDPDQDQ� 7,�� 6HWLDS� RUJDQLVDVL� PHPLOLNL� NHEHUDJDPDQ�

FDUD� SDQGDQJ� GDQ� SROD� SLNLU� \DQJ� KDUXV� GLLGHQWLILNDVL� XQWXN�

PHQJKDVLONDQ�LGHQWLILNDVL�GDQ�PLWLJDVL�\DQJ�WHSDW�� 

�� 3HQWLQJQ\D�0HQJHPEDQJNDQ�%,$ 

%,$� �%XVLQHVV� ,PSDFW� $QDO\VLV�� PHUXSDNDQ� ODQJNDK�

NXQFL� GDODP� PHQJLPSOHPHQWDVLNDQ� NRQWURO� GDQ� SURVHV�

SHUHQFDQDDQ� NRQWLQMHQVL� VHFDUD� NHVHOXUXKDQ�� %,$�

PHPXQJNLQNDQ� .RRUGLQDWRU� XQWXN� PHQJJDPEDUNDQ�

NRPSRQHQ� VLVWHP�� SURVHV�PLVL�ELVQLV� \DQJ� GLGXNXQJ�� GDQ�

NHWHUJDQWXQJDQQ\D�� 7XMXDQQ\D� DGDODK� PHQJKXEXQJNDQ�

VLVWHP� GHQJDQ� SURVHV� PLVL�ELVQLV� NULWLV� GDQ� OD\DQDQ� \DQJ�

GLVHGLDNDQ�� VHUWD� PHQJJDPEDUNDQ� NRQVHNXHQVL� GDUL�

JDQJJXDQ�� +DVLO� %,$� GLJXQDNDQ� NRRUGLQDWRU� XQWXN�

PHQHQWXNDQ� NHEXWXKDQ� GDQ� SULRULWDV� SHUHQFDQDDQ�

3(1,/$,$1�5,6,.2�

'$1�0$1$-(0(1�

.($0$1$1 
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KEAMANAN DARI SEGI PENGGUNA 

 

 

A. Keamanan Perangkat Mobile dan Aplikasi 

.HDPDQDQ� PRELOH� DGDODK� XSD\D� \DQJ� GLODNXNDQ� XQWXN�

PHQMDJD�SHUDQJNDW�VHOXOHU�VHSHUWL�SRQVHO�FHUGDV��WDEOHW��ODSWRS��

GDQ� SHUDQJNDW� SRUWDEHO� ODLQQ\D�� EHVHUWD� MDULQJDQ� \DQJ�

WHUKXEXQJ�GHQJDQQ\D��GDUL�EHUEDJDL�ULVLNR�GDQ�NHUHQWDQDQ�\DQJ�

PXQJNLQ� WHUMDGL�� 'DODP� HUD� GLPDQD� SHUDQJNDW� PRELOH� WHODK�

PHQMDGL� EDJLDQ� WDN� WHUSLVDKNDQ� GDUL� NHKLGXSDQ� VHKDUL�KDUL�

SHQJJXQD� GHYLFH� GLJLWDO�� SHQWLQJ� XQWXN� PHPLOLNL� SHPDKDPDQ�

\DQJ�EDLN�WHQWDQJ�NHDPDQDQ�SHUDQJNDW�PRELOH�GDQ�DSOLNDVL�\DQJ�

EHUMDODQ� GL� GDODPQ\D�� )DNWRU� LQL� WLGDN� KDQ\D� WHUNDLW� GHQJDQ�

WHNQRORJL�VHPDWD��PHODLQNDQ�MXJD�PHOLEDWNDQ�SHUOLQGXQJDQ�GDWD�

SULEDGL��ILQDQVLDO��GDQ�LQIRUPDVL�EHUKDUJD�\DQJ�VHULQJ�GLVLPSDQ�

GL� SHUDQJNDW� PRELOH�� 'DODP� NRQWHNV� LQL�� SHQWLQJ� XQWXN�

PHQ\DGDUL�EDKZD�MLND�SHUDQJNDW�PRELOH�WLGDN�DPDQ��GDWD�VHQVLWLI�

GDQ� SULYDVL� \DQJ� EHULVLNR� WHUNHQD� DQFDPDQ�� 2:$63� MXJD�

PHQJHOXDUNDQ�GDIWDU�ULVLNR�\DQJ�GDSDW�EHUGDPSDN�SDGD�PRELOH��

EHULNXW����ULVLNR�WHUDWDV�\DQJ�GLNHOXDUNDQ�SDGD�WDKXQ������ 

  

.($0$1$1�'$5,�

6(*,�3(1**81$ 



��� 

 

BAB  

11  

ETIKA DAN HUKUM DALAM KEAMANAN SIBER 

 

 
A. Etika Keamanan Siber dan Tanggung Jawab Profesional 

(WLND� NHDPDQDQ� 6LEHU� GDQ� WDQJJXQJ� MDZDE� SURIHVLRQDO�

PHPHJDQJ� SHUDQ� SHQWLQJ� GDODP� PHQMDJD� LQWHJULWDV��

NHUDKDVLDDQ��GDQ�NHWHUVHGLDDQ�GDWD�VHUWD�VLVWHP�LQIRUPDVL�GDODP�

OLQJNXQJDQ�GLJLWDO��3DUD�SURIHVLRQDO�GL�ELGDQJ�NHDPDQDQ�VLEHU�

EHUWDQJJXQJ� MDZDE� XQWXN� PHOLQGXQJL� LQIRUPDVL� VHQVLWLI� GDQ�

LQIUDVWUXNWXU�NRPSXWHU�GDUL�VHUDQJDQ�\DQJ�EHUSRWHQVL�PHUXVDN��

,QL� PHOLEDWNDQ� SHQJHPEDQJDQ� NHELMDNDQ� \DQJ� VHVXDL��

LPSOHPHQWDVL� WLQGDNDQ� SHQJDPDQDQ� \DQJ� HIHNWLI�� GDQ�

SHPHOLKDUDDQ�NHVDGDUDQ�WHQWDQJ�DQFDPDQ�NHDPDQDQ�\DQJ�WHUXV�

EHUNHPEDQJ�� 7DQJJXQJ� MDZDE� SURIHVLRQDO� MXJD� PHQFDNXS�

NHVDGDUDQ� DNDQ� NRQVHNXHQVL� GDUL� WLQGDNDQ� PHUHND�� WHUPDVXN�

GDPSDN�VRVLDO��HNRQRPL��GDQ�KXNXP��0HUHND�KDUXV�EHUWLQGDN�

GHQJDQ� LQWHJULWDV�� PHPDWXKL� VWDQGDU� HWLND� \DQJ� WLQJJL�� GDQ�

VHODOX� PHQJXWDPDNDQ� NHSHQWLQJDQ� NOLHQ�� RUJDQLVDVL�� GDQ�

PDV\DUDNDW� VHFDUD� NHVHOXUXKDQ�� 'HQJDQ� PHQJLNXWL� HWLND�

NHDPDQDQ� VLEHU� GDQ� PHPDKDPL� WDQJJXQJ� MDZDE� SURIHVLRQDO�

PHUHND��SDUD�SUDNWLVL�GL�ELGDQJ�LQL�GDSDW�PHPDLQNDQ�SHUDQ�\DQJ�

NUXVLDO�GDODP�PHQMDJD�NHDPDQDQ�GDQ�NHDQGDODQ�GXQLD�GLJLWDO� 

�� 3ULQVLS�.HDPDQDQ�6LEHU 

.HDPDQDQ� VLEHU� PHUXSDNDQ� DVSHN� NUXVLDO� GDODP�

PHQMDJD�LQWHJULWDV��NHUDKDVLDDQ��GDQ�NHWHUVHGLDDQ�LQIRUPDVL�

GL�HUD�GLJLWDO��$JDU�NHDPDQDQ�VLEHU�HIHNWLI�GDQ�EHUPDQIDDW��

SHGRPDQ� HWLND� \DQJ� MHODV� GDQ� WDQJJXQJ� MDZDE� SURIHVLRQDO�

\DQJ�NXDW�PHQMDGL�ODQGDVDQ�XWDPD��3DGD�OHYHO�IXQGDPHQWDO��

(7,.$�'$1�+8.80�

'$/$0�.($0$1$1�

6,%(5 



��� 

 

'$)7$5�3867$.$ 

 

��*HDUV� 7HDP� �������� %<2'�� &<2'� DQG�&23(�� %UHDNLQJ�'RZQ�

'LJLWDO�:RUNSODFH�3URJUDPV��'LDNVHV�SDGD���$SULO������GDUL�

KWWSV���ZZZ���JHDUV�FRP�EORJ�E\RG�F\RG�FRSH�EUHDNLQJ�

GLJLWDO�ZRUNSODFH�SURJUDPV� 

$DVWKD� 7KDNNHU� �������� 2:$63� 7RS� ���� :HE� $SSOLFDWLRQ�

9XOQHUDELOLWLHV� �3DUW����� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���PHGLXP�FRP�#DDVWKDWKDNNHU�RZDVS�WRS����ZHE�

DSSOLFDWLRQ�YXOQHUDELOLWLHV�SDUW����I��EG�EI��� 

$EQRUPDO� 6HFXULW\� �������� 3D\3DO� 6SRRIHG� LQ� &UHGHQWLDO� 3KLVLQJ�

$WWDFN�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���DEQRUPDOVHFXULW\�FRP�EORJ�VSRRIHG�SD\SDO�

SKLVKLQJ�DWWDFN 

$ORWDLEL�� %��� 	� $OPDJZDVKL�� +�� ������� $XJXVW� ����� $� 5HYLHZ� RI�

%<2'� 6HFXULW\� &KDOOHQJHV�� 6ROXWLRQV� DQG� 3ROLF\� %HVW�

3UDFWLFHV�� �VW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWHU�

$SSOLFDWLRQV� DQG� ,QIRUPDWLRQ� 6HFXULW\�� ,&&$,6� ������

KWWSV���GRL�RUJ���������&$,6������������� 

$ORXO�� )��� =DKLGL�� 6��� 	� (O�+DMM��:�� �������� ,(((�$&6� ,QWHUQDWLRQDO�

&RQIHUHQFH� RQ� &RPSXWHU� 6\VWHPV� DQG� $SSOLFDWLRQV�� 5DEDW��

0RURFFR�� ������ SS�� ��������� GRL��

KWWSV���GRL�RUJ���������$,&&6$�������������� 

$0$� 5HVHDUFK� 	�0HGLD� //3� �������� 0LFURVHJPHQWDWLRQ�0DUNHW�

*LDQWV�6SHQGLQJ�LV�*RLQJ�WR�%RRP��'LDNVHV�SDGD���$SULO������

GDUL�

KWWSV���ZZZ�RSHQSU�FRP�QHZV���������PLFURVHJPHQWDWL

RQ�PDUNHW�JLDQWV�VSHQGLQJ�LV�JRLQJ�WR�ERRP 

$PXQGUXG������$YHQ��7���	�)ODJH��5����������+RZ�WKH�GHILQLWLRQ�RI�

VHFXULW\�ULVN�FDQ�EH�PDGH�FRPSDWLEOH�ZLWK�VDIHW\�GHILQLWLRQV��

3URFHHGLQJV�RI�WKH�,QVWLWXWLRQ�RI�0HFKDQLFDO�(QJLQHHUV��3DUW�

2�� -RXUQDO� RI� 5LVN� DQG� 5HOLDELOLW\�� �������� ���²�����

KWWSV���GRL�RUJ����������������;�������� 



��� 

 

$QG\�3HWHUVRQ���������7KH�3LUDWH�%D\�LV�8VLQJ�9LVLWRUV·�&RPSXWHUV�

WR� 0LQH� 0RQHUR� $JDLQ�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�FFQ�FRP�WKH�SLUDWH�ED\�LV�XVLQJ�YLVLWRUV�

FRPSXWHUV�WR�PLQH�PRQHUR�DJDLQ� 

$SXUYD�%DUYH���������:KDW�LV�D�6�0,0(�&HUWLILFDWH�DQG�+RZ�'RHV�

,W� :RUN"�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�VVO�EX\�FRP�ZLNL�ZKDW�LV�VPLPH�FHUWLILFDWH�

KRZ�GRHV�LW�ZRUN 

$UGLDQ�6XKHQGUD���������3HUDQFDQJDQ�-DULQJDQ�.RPSXWHU��'LDNVHV�

SDGD���$SULO������GDUL�KWWSV���KRPHFDUH���LG�SHUDQFDQJDQ�

MDULQJDQ�NRPSXWHU� 

%DOWKURS�� -��� )RUUHVW�� 6���1HZPDQ��0�� (�� -��� 	�:LOOLDPVRQ��0��0��

��������7HFKQRORJLFDO�QHWZRUNV�DQG�WKH�VSUHDG�RI�FRPSXWHU�YLUXVHV��

KWWS���ZZZ�FV�XQP�HGX� 

%DUNDK�� $�� 6�� �Q�G���� 1,67� 63� ������Y��� 3('20$1� 3$1'8$1�

6,67(0� .($0$1$1� 38%/,.� :(%� 6(59(5�� 5HWULHYHG�

-DQXDU\� ���� ������ IURP�

KWWSV���HMRXUQDO�DPLNRPSXUZRNHUWR�DF�LG�LQGH[�SKS�WHOH

PDWLND�DUWLFOH�YLHZ�������� 

%DWRRO�� +��� 	� 0DVRRG�� $�� �������� (QWHUSULVH� 0RELOH� 'HYLFH�

0DQDJHPHQW�5HTXLUHPHQWV�DQG�)HDWXUHV��,Q�,(((�,1)2&20�

�������,(((�&RQIHUHQFH�RQ�&RPSXWHU�&RPPXQLFDWLRQV�:RUNVKRSV�

�,1)2&20�:.6+36�� 

%ODW]�� -�� �Q�G���� &65)�� $WWDFN� DQG� 'HIHQVH� 0DQDJLQJ� &RQVXOWDQW�

0F$IHH���)RXQGVWRQH���3URIHVVLRQDO�6HUYLFHV� 

%XQJD�� 'HZL�� �������� /HJDO� 5HVSRQVH� WR� &\EHUFULPH� LQ� *OREDO� DQG�

1DWLRQDO� 'LPHQVLRQV�� -RXUQDO� RI� /DZ�� ������

KWWSV���GRL�RUJ����������SMLK�Y�Q��D� 

&DUROLQD�7XULQR���������&RQWLQRXV�GHOLYHU\��VFDODEOH�GHVLJQ��'LDNVHV�

SDGD� �� $SULO� ����� GDUL�

KWWSV���PHGLXP�FRP�#FDUROLQDWXULQR�FRQWLQXRXV�

GHOLYHU\�VFDODEOH�GHVLJQ���G��HI�HFE� 



��� 

 

&DUYH\��+�� �Q�G����:LQGRZV� 5HJLVWU\� )RUHQVLFV�$GYDQFHG�'LJLWDO�

)RUHQVLF�$QDO\VLV�RI�WKH�:LQGRZV�5HJLVWU\� 

&DZWKUD�� -��� (NVWURP�� 0��� /XVW\�� /��� 6H[WRQ�� -��� 6ZHHWQDP�� -��� 	�

7RZQVHQG�� $�� �������� 'DWD� ,QWHJULW\�� 'HWHFWLQJ� DQG�

5HVSRQGLQJ� WR�5DQVRPZDUH�DQG�2WKHU�'HVWUXFWLYH�(YHQWV��

KWWSV���ZZZ�QFFRH�QLVW�JRY�SXEOLFDWLRQ������

���9RO$�LQGH[�KWPO 

&KDQGUDPRXOL�� 5��� 	� 5RVH�� 6�� ��������6HFXUH�'RPDLQ�1DPH� 6\VWHP�

�'16�� 'HSOR\PHQW� *XLGH��

KWWSV���GRL�RUJ���������1,67�63��������� 

&KLQDGDLO\� �������� 0\GRRP� ZRUP� VSUHDGV� DV� KXQW� IRU� DXWKRU�

LQWHQVLILHV�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�FKLQDGDLO\�FRP�FQ�HQ�GRF������

������FRQWHQWB�������KWP 

&KLUDGHHS� %DVX0DOOLFN� �������� :KDW� LV� 0'0� �0RELOH� 'HYLFH�

0DQDJHPHQW�"� 0HDQLQJ�� :RUNLQJ� DQG� 6RIWZDUH�� 'LDNVHV�

SDGD� �� $SULO� ����� GDUL� KWWSV���ZZZ�VSLFHZRUNV�FRP�LW�

VHFXULW\�HQGSRLQW�VHFXULW\�DUWLFOHV�ZKDW�LV�PRELOH�GHYLFH�

PDQDJHPHQW� 

&LFKRQVNL�� 3DXO��� 0LOODU�� 7��� *UDQFH�� 7LP� 	� 6FDUIRQH�� .�� �������

&RPSXWHU�6HFXULW\�,QFLGHQW�+DQGOLQJ�*XLGH�1,67�63��������

5HY�����KWWSV���GRL�RUJ���������1,67�63�������U�� 

&11� ,QGRQHVLD� ��������0HQJXDN� ,GHQWLWDV� 3HQMXDO� ��� -XWD� $NXQ�

7RNRSHGLD� \DQJ� %RFRU�� 'LDNVHV� �� $SULO� ����� GDUL�

KWWSV���ZZZ�FQQLQGRQHVLD�FRP�WHNQRORJL���������������

������������PHQJXDN�LGHQWLWDV�SHQMXDO����MXWD�DNXQ�

WRNRSHGLD�\DQJ�ERFRU 

&5$6+7(67�6(&85,7<����������*8,'(�)25�35(9(17,1*�&65)�

$77$&.6�:+$7�$5(�7+(�67(36�72�.((3�<285�:(%�

$33� 25� $3,� 6$)(� )520� 68&+� 98/1(5$%,/,7<��

&5$6+7(67�6(&85,7<��ZZZ�FUDVKWHVW�VHFXULW\�FRP 

&\EHUVHFXULW\� 0DOD\VLD�� �������� *XLGHOLQHV� IRU� 6HFXUH� 6RIWZDUH�

'HYHORSPHQW�/LIH�&\FOH��66'/&�� 



��� 

 

'DQFKR� 'DQFKHY� �������� 6RQ\� 3OD\VWDWLRQ·V� VLWH� 64/� ,QMHFWHG��

UHGLUHFWLQJ�WR�URJXH�VHFXULW\�VRIWZDUH��'LDNVHV�SDGD���$SULO�

����� GDUL� KWWSV���ZZZ�]GQHW�FRP�DUWLFOH�VRQ\�

SOD\VWDWLRQV�VLWH�VTO�LQMHFWHG�UHGLUHFWLQJ�WR�URJXH�VHFXULW\�

VRIWZDUH� 

'HUPDQQ��0���']LDG]ND��0���+HPNHPHLHU��%���+RIIPDQQ��$���0HLVHO��

$���5RKU��0���	�6FKUHLEHU��7����������2:$63�3DSHUV�3URJUDP�

%HVW� 3UDFWLFH�� 8VH� RI� :HE� $SSOLFDWLRQ� )LUHZDOOV� %HVW�

3UDFWLFHV�� 8VH� RI� :HE� $SSOLFDWLRQ� )LUHZDOOV��

KWWS���ZZZ�ZHEDSSVHF�RUJ�SURMHFWV�WKUHDW�Y��:$6&�

7&�Y�B��GH�GRF 

'R�6RQ���������1HZ�0LUDL�ERWQHW�YDULDQW�20*�WXUQ�,R7�GHYLFHV�LQWR�

SUR[\� VHUYHUV�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���VHFXULW\RQOLQH�LQIR�QHZ�PLUDL�ERWQHW�YDULDQW�RPJ�

WXUQ�LRW�GHYLFHV�LQWR�SUR[\�VHUYHUV� 

'X\HW� %XL� �������� 3DUW� ��� 0LFURVRIW� 6HQWLQHO� ,QFLGHQW� 5HVSRQVH��

'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���PHGLXP�FRP�#SKG��SDUW���PLFURVRIW�VHQWLQHO�

LQFLGHQW�UHVSRQVH������������� 

(TXLWLFN� ��������7KH� ,PSRUWDQFH�RI�6HFXUH�6RIWZDUH�'HYHORSPHQW�

/LIHF\FOH� ��66'/&�� LQ� ��VW� &HQWXU\� 7HFKQRORJLHV� �� 'LDNVHV�

SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�OLQNHGLQ�FRP�SXOVH�LPSRUWDQFH�VHFXUH�

VRIWZDUH�GHYHORSPHQW�OLIHF\FOH�VVGOF���VW 

(XURSHDQ�3DUOLDPHQW�� ��������*HQHUDO�'DWD�3URWHFWLRQ�5HJXODWLRQ��

KWWSV���JGSU�LQIR�HX� 

)DGLODK�� $��� $UDQJJUDHQL� 5�� 	� 3XWUL�� 6UL�� 5�� �������� (.6,67(16,�

.($0$1$1� 6,%(5� 7(5+$'$3� 7,1'$.$1�

&<%(567$/.,1*� '$/$0� 6,67(0�

3(57$1**81*-$:$%$1� 3,'$1$� &<%(5&5,0(�� ������

KWWS�������������V\QWD[�OLWHUDWH�Y�L������ 

  



��� 

 

)DL]� ,TEDO� 0DXOLG� �������� 6LDSD� 0$�� 3HQMXDO� (V� 7KDL� 7HD� $VDO�

0DGLXQ�\DQJ�'LGXJD�6RVRN�GL�%DOLN�+DFNHU�%MRUND��'LDNVHV�

SDGD� �� $SULO� ����� GDUL�

KWWSV���SRQWLDQDN�WULEXQQHZV�FRP������������VLDSD�PD�

SHQMXDO�HV�WKDL�WHD�DVDO�PDGLXQ�\DQJ�GLGXJD�VRVRN�GLEDOLN�

KDFNHU�EMRUND 

)RUXP�QXOO�E\WH�ZRQGHUKRZWR���������=HXV�0DOZDUH��'LDNVHV�SDGD�

�� $SULO� ����� GDUL� KWWSV���QXOO�

E\WH�ZRQGHUKRZWR�FRP�IRUXP�]HXV�PDOZDUH��������� 

*URVVPDQ��-���+DQVHQ��5���'��3HWNRY��3���5DJHU��$���	�)RJLH��6����������

&URVV�6LWH�6FULSWLQJ�$WWDFNV�;VV�([SORLWV�DQG�'HIHQVH� 

*XUQHHW�.DXU���������:KDW�LV�'16��'RPDLQ�1DPH�6\VWHP��+RZ�,W�

:RUNV� ([SODLQHG�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�DOPDEHWWHU�FRP�E\WHV�DUWLFOHV�ZKDW�LV�GQV 

+DUULV�� 0�� $��� 	� 3DWWHQ�� .�� 3�� �������� 0RELOH� GHYLFH� VHFXULW\�

FRQVLGHUDWLRQV� IRU� VPDOO�� DQG� PHGLXP�VL]HG� HQWHUSULVH�

EXVLQHVV�PRELOLW\�� ,Q� ,QIRUPDWLRQ�0DQDJHPHQW� DQG� &RPSXWHU�

6HFXULW\� �9RO�� ���� ,VVXH� ��� SS�� ��²������

KWWSV���GRL�RUJ���������,0&6������������� 

+LYH�6\VWHPV���������$UH�<RXU�3DVVZRUG�LQ�WKH�*UHHQ��'LDNVHV�SDGD�

��$SULO������GDUL�KWWSV���ZZZ�KLYHV\VWHPV�FRP�EORJ�DUH�

\RXU�SDVVZRUGV�LQ�WKH�JUHHQ"XWPBVRXUFH WDEOHWH[W 

,%0���Q�G����:KDW�LV�SDWFK�PDQDJHPHQW"�5HWULHYHG�2FWREHU�����������

IURP�KWWSV���ZZZ�LEP�FRP�WRSLFV�SDWFK�PDQDJHPHQW 

,OPX� %HUVDPD� �������� &URVV� 6LWH� 6FULSWLQJ� �;66��� 'LDNVHV� SDGD� ��

$SULO� ����� GDUL�

KWWSV���LOPXEHUVDPD�FRP������������FURVV�VLWH�VFULSWLQJ�

[VV� 

,QGR]RQH� �������� ,QLODK� 3HUEHGDDQ� 6LVWHP� 2SHUDVL� /LQX[� GDQ�

ZLQGRZV�\DQJ�NDPX�KDUXV� WDX��'LDNVHV�SDGD���$SULO� �����

GDUL� KWWSV���WHFK�LQGR]RQH�LG�JDGJHW�����������LQLODK�

SHUEHGDDQ�VLVWHP�RSHUDVL�OLQX[�GDQ�ZLQGRZV�\DQJ�

NDPXKDUXVWDX 
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,QWHOOL3DDW���������:KDW�LV�$QWLYLUXV�6RIWZDUH"�²�LPSRUWDQFH��7\SHV��

DQG� 8VHV�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���LQWHOOLSDDW�FRP�EORJ�ZKDW�LV�DQWLYLUXV�VRIWZDUH� 

,17(532/����������*8,'(/,1(6�)25�',*,7$/�)25(16,&6�),567�

5(6321'(56� 

,QWUXGHU�� �Q�G���� 7KH� 8OWLPDWH� *XLGH� WR� 9XOQHUDELOLW\� 6FDQQLQJ��

'LDNVHV� SDGD� ��� $SULO� ����� GDUL�

KWWSV���ZZZ�LQWUXGHU�LR�JXLGHV�WKH�XOWLPDWH�JXLGH�WR�

YXOQHUDELOLW\�VFDQQLQJ� 

,VOHP�2WKPDQL���������:KDW�LV�&URVV�6LWH�5HTXHVW�)RUJHU\��&65)���

'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�OLQNHGLQ�FRP�SXOVH�ZKDW�FURVV�VLWH�UHTXHVW�

IRUJHU\�FVUI�LVOHP�RWKPDQL����MZI"WUN SXEOLFBSRVWBPDLQ�

IHHG�FDUGBIHHG�DUWLFOH�FRQWHQW 

-RVK� )UDQN� �������� -XQH� �� ��1R�� WKHUH·V� QR� HYLGHQFH� D� KDFN� FDOOHG�

5RFN<RX�����H[SRVHG�����ELOLRQ�SDVVZRUGV��'LDNVHV�SDGD���

$SULO� ����� GDUL�

KWWSV���MRVKJRHVWRIODWLURQ�PHGLXP�FRP�MXQH���QR�WKHUHV�

QR�HYLGHQFH�D�KDFN�FDOOHG�URFN\RX�����H[SRVHG�����ELOOLRQ�

SDVVZRUGV�I��EEHGI�DH� 

.DXU�� $�� �������� 0HWKRGRORJ\� DQG� $QDO\VLV� IRU� 9DULRXV� 64/�

,QMHFWLRQ� 7HFKQLTXHV��

KWWS���ZZZ�EDQDVWKDOL�RUJ�OLEUDU\GHWDLO�DVS"FDWJRU\ ERRN 

.HQW�� .��� &KHYDOLHU�� 6��� *UDQFH�� 7��� 	� 'DQJ�� +�� �������� 6SHFLDO�

3XEOLFDWLRQ��������*XLGH�WR�,QWHJUDWLQJ�)RUHQVLF�7HFKQLTXHV�

LQWR� ,QFLGHQW� 5HVSRQVH� 5HFRPPHQGDWLRQV� RI� WKH� 1DWLRQDO�

,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\� 

.LPH�� &�� ������� 0D\� ����� +RZ� WR� 3UHYHQW� 64/� ,QMHFWLRQ�� �� .H\�

3UHYHQWLRQ� 0HWKRGV��

KWWSV���ZZZ�HVHFXULW\SODQHW�FRP�WKUHDWV�KRZ�WR�SUHYHQW�

VTO�LQMHFWLRQ�DWWDFNV� 

.XULL��<���	�2SLUVN\\��,���Q�G����$QDO\VLV�DQG�&RPSDULVRQ�RI�WKH�1,67�

63��������DQG�,62�,(&������������ 



��� 

 

/HO\� 0DXOLGD� �������� $QWLYLUXV� %LVD� +DGDQJ� 5DQVRPZDUH�

:DQQD&U\"�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���WHFKQR�RNH]RQH�FRP�UHDG����������������������

��DQWLYLUXV�ELVD�KDGDQJ�UDQVRPZDUH�ZDQQDFU\ 

/X��&��:���&KX��:��&���&KDQJ��&��+���&KXQJ��<��&���/LX��;���	�<DQJ��

+�� �������� 5HYHUVH� (QJLQHHULQJ�� ,Q� +DQGERRN� RI� 6RIWZDUH�

(QJLQHHULQJ�DQG�.QRZOHGJH�(QJLQHHULQJ��9RO����� 

0DKNDPDK� .RQVWLWXVL�� �������� 8QGDQJ�XQGDQJ� �88�� 1RPRU� ���

7DKXQ������WHQWDQJ�,QIRUPDVL�GDQ�7UDQVDNVL�(OHNWURQLN�� 

0DKNDPDK�.RQVWLWXVL����������588�WHQWDQJ�3HUOLQGXQJDQ�'DWD�GDQ�

,QIRUPDVL�3ULEDGL� 

0DLVRQ�6\OYHVWHU�$PDQ\L� ��������.HHS�<RXU�2QOLQH�:ROUG�6DIH� ��

&65)�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�OLQNHGLQ�FRP�SRVWV�PDLVRQDUPDQLBFVUI�

F\EHUVHFXULW\�VWD\VDIHRQOLQH�DFWLYLW\���������������������

T/�7 

0DQLFR�� -���0�� -���:DOO��.��:���	�+HLJK��6��=�� �Q�G����64/�,QMHFWLRQ�

3UHYHQWLRQ�&KHDW�6KHHW��5HWULHYHG�2FWREHU����������IURP 

0F*XLUH��0��� 	� 'RZQOLQJ�� 6�� �������� &\EHU� FULPH�� $� UHYLHZ� RI� WKH�

HYLGHQFH�5HVHDUFK�5HSRUW����&\EHU�FULPH��$�UHYLHZ�RI�WKH�HYLGHQFH� 

0HJKDQ� -DFTXRW� �������� 'LIIHUHQFHV� RI� 6WRUHG� ;66� DQG� 5HIOHFWHG�

;66�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�LQVSHFWLY�FRP�DUWLFOHV�GLIIHUHQFHV�RI�VWRUHG�

[VV�DQG�UHIOHFWHG�[VV 

0LODG� HW� DO� �������� $,76WHJ�� $Q� ,QQRYDWLYH� 7H[W� 6WHJDQRJUDSK\�

7HFKQLTXH� IRU� +LGGHQ� 7UDQVPLVVLRQ� RI� 7H[W� 0HVVDJH� YLD�

6RFLDO� 0HGLD�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B$,7

6WHJB$QB,QQRYDWLYHB7H[WB6WHJDQRJUDSK\B7HFKQLTXHBIRUB+

LGGHQB7UDQVPLVVLRQBRIB7H[WB0HVVDJHBYLDB6RFLDOB0HGLD"BW

S H\-ME���=;K�,MS�,P=SFQ1�8*)Q=6,�,O�ND;-O<�4L/&-Z

<:GO,MRL;�5SFP9MG&-�I4 
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0RLUD��:��%���6WLNYRRUW��'���HW��DO����������+DQGERRN�IRU�&RPSXWHU�

6HFXULW\� ,QFLGHQW� 5HVSRQVH� 7HDPV� �&6,57V��� GRL��

��������5����������Y� 

0XUSK\��'���������1RYHPEHU������:KDW�LV�D�'16�$WWDFN"�7\SHV�DQG�

+RZ�WR�3UHYHQW�7KHP��KWWSV���ZZZ�OHSLGH�FRP�EORJ�ZKDW�

LV�D�GQV�DWWDFN� 

1DWDOLH�3ROO\���������(DV\�7LSV�WR�6WRS�*HWWLQJ�VSDP�HPDLOV��'LDNVHV�

SDGD� �� $SULO� ����� GDUL� KWWSV���VHWDSS�FRP�KRZ�WR�VWRS�

VSDP�HPDLOV 

1DWLRQDO� ,QVWLWXWH� RI� 6WDQGDUGV� DQG� 7HFKQRORJ\� �������� 'DWD�

,QWHJULW\� �� 'HWHFWLQJ� DQG� 5HVSRQGLQJ� WR� 5DQVRPZDUH� DQG�

2WKHU� 'HVWUXFWLYH� (YHQWV�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�QFFRH�QLVW�JRY�SXEOLFDWLRQ������

���9RO$�LQGH[�KWPO 

1DWLRQDO� 6HFXULW\� $JHQF\�� �������� :+$7� &$1� ,� '2� 72� 35(�

9(17�0,7,*$7(" 

1HDO� 3RROH� �������� ;66� 9XOQHUDELOLW\� LQ� )DFHERRN� 7UDQVODWLRQV��

'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���QHDOSRROH�FRP�EORJ���������[VV�YXOQHUDELOLW\�LQ�

IDFHERRN�WUDQVODWLRQV� 

1HUD� %HVLF� �������� +RZ�'20� %DVHG� ;66� $WWDFNV� ZRUN�� 'LDNVHV�

SDGD� �� $SULO� ����� GDUL� KWWSV���EULJKWVHF�FRP�EORJ�GRP�

EDVHG�[VV� 

1,-���Q�G����)RUHQVLF�([DPLQDWLRQ�RI�'LJLWDO�(YLGHQFH��$�*XLGH�IRU�

/DZ�(QIRUFHPHQW��KWWS���ZZZ�RMS�XVGRM�JRY�QLM 

1,67�������������1,67�63��������5HY�����6HFXULW\�DQG�3ULYDF\�&RQWUROV�

IRU� ,QIRUPDWLRQ� 6\VWHPV� DQG� 2UJDQL]DWLRQV��

KWWSV���GRL�RUJ���������1,67�63�������U� 

1RODQ��5���2·��&���%UDQVRQ��6��-���	�:DLWV��&����������)LUVW�5HVSRQGHUV�

*XLGH�WR�&RPSXWHU�)RUHQVLFV� 

136�3RZHU�7KH�3RZHU�5HDOLEOH���������'DWD�&HQWHU�6HUYLFH��'HVLJQ�

	� (QJLQHHULQJ� 6HUYLFHV�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�



��� 

 

KWWSV���QSV�SRZHU�FRP�GDWD�FHQWHU�GHVLJQ�HQJLQHHULQJ�

VHUYLFH� 

2.8�&6,57�� ������� -XQH� ����� 0HQJHQDO� 3HULQWDK� 'DVDU� ,SWDEOHV�

SDGD� /LQX[��

KWWSV���FVLUW�RNXNDE�JR�LG������������PHQJHQDO�SHULQWDK�

GDVDU�LSWDEOHV�SDGD�OLQX[� 

2UHOODQR�%HQDQFLR�� /���0XxR]�&DQDOHV�� 5��� 5RGULJXH]�/HRQ�� 3���	�

+XDPDQt�� (�� /�� �������� ,QWHJULW\� DQG� DXWKHQWLFLW\� RI� GLJLWDO�

LPDJHV�E\�GLJLWDO�IRUHQVLF�DQDO\VLV�RI�PHWDGDWD��,QWHUQDWLRQDO�

-RXUQDO�RI�(PHUJLQJ�7HFKQRORJ\�DQG�$GYDQFHG�(QJLQHHULQJ��

���������²����KWWSV���GRL�RUJ����������,-(7$(����B�� 

2:$63����������2:$63�7RS�����������7KH�7HQ�0RVW�&ULWLFDO�:HE�

$SSOLFDWLRQ� 6HFXULW\� 5LVNV��

KWWSV���JLWKXE�FRP�2:$63�7RS���LVVXHV 

2:$63�� �Q�G����2:$63�7RS����������5HWULHYHG�2FWREHU�����������

IURP�KWWSV���RZDVS�RUJ�7RS��� 

3DVDQJ�/DPD�7DPDQJ���������+RPH/DE���([SORULQJ�$SDFKH�6HUYHU��

)LUHZDOO�PDQDJHPHQW��DQG�1HWZRUN�6HFXULW\�ZLWK�,SWDEOHV��

'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���PHGLXP�FRP�#SDVDQJODPDWDPDQJ�KRPHODE�

H[SORULQJ�DSDFKH�VHUYHU�ILUHZDOO�PDQDJHPHQW�DQG�

QHWZRUN�VHFXULW\�ZLWK�LSWDEOHV�FF�GD���GH�� 

3LHWHU�$UQW]���������9RQWHHUD�$GZDUH�8VHV�&HUWLILFDWHV�WR�'LVDEOH�

$QWL�0DOZDUH�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�PDOZDUHE\WHV�FRP�EORJ�QHZV���������YRQ

WHHUD�DGZDUH�XVHV�FHUWLILFDWHV�WR�GLVDEOH�DQWL�PDOZDUH 

3ORWOLJKWV���������:KDW�LV�7KUHDW�,QWHOOLJHQFH��'LDNVHV�SDGD���$SULO�

�����GDUL�KWWSV���ZZZ�SORWOLJKWV�FRP�EORJ�ZKDW�LV�WKUHDW�

LQWHOOLJHQFH�XSGDWH�IRU�FRPPXQLFDWRUV� 

3RGOH� 5RVH� %DUILHOG� �������� &RPSXWHU� 3URJUDPLQJ� D� %ULHI� 6WRU\��

'LDNVHV�SDGD���$SULO������GDUL�KWWSV���ZZZ�EULFV\V�FRP�FV�

F]�EORJ�FRPSXWHU�SURJUDPLQJ�D�EULHI�KLVWRU\ 
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3RLQW��3���Q�G����26�+DUGHQLQJ�����%HVW�3UDFWLFHV��5HWULHYHG�2FWREHU�

���� ������ IURP� KWWSV���SHUFHSWLRQ�SRLQW�LR�JXLGHV�RV�

LVRODWLRQ�RV�KDUGHQLQJ����EHVW�SUDFWLFHV� 

3UDKDVVDFLWWD�� 9LG\D�� �������� .216(3� .(-$+$7$1� 6,%(5�

'$/$0� 6,67(0� +8.80� ,1'21(6,$�� 'LDNVHV� SDGD� ��

$SULO� ����� GDUL� KWWSV���EXVLQHVV�

ODZ�ELQXV�DF�LG������������NRQVHS�NHMDKDWDQ�VLEHU�GDODP�

VLVWHP�KXNXP�LQGRQHVLD� 

5DPDGKDQ�� 5�� $��� 5DFKPDW� 6HWLDZDQ�� 3��� 	� +DUL\DGL�� '�� ��������

'LJLWDO� )RUHQVLF� ,QYHVWLJDWLRQ� IRU� 1RQ�9RODWLOH� 0HPRU\�

$UFKLWHFWXUH� E\� +\EULG� (YDOXDWLRQ� %DVHG� RQ� ,62�,(&�

����������� DQG� 1,67� 63������� )UDPHZRUN�� ,7� -RXUQDO�

5HVHDUFK� DQG� 'HYHORSPHQW�� ���²�����

KWWSV���GRL�RUJ����������LWMUG���������� 

5HGDNVL� ''7&1HZV� �������� +DWL� ²� KDWL� SHQLSXDQ�� 3HUKDWLNDQ�

'RPDLQ�(PDLO�5HVPL�.DQWRU�3DMDN��'LDNVHV�SDGD���$SULO������

GDUL� KWWSV���QHZV�GGWF�FR�LG�KDWL�KDWL�SHQLSXDQ�

SHUKDWLNDQ�GRPDLQ�HPDLO�UHVPL�NDQWRU�SDMDN�������� 

5HGKDW�� ������� -XO\� ����� :KDW� LV� 6(/LQX["�

KWWSV���ZZZ�UHGKDW�FRP�HQ�WRSLFV�OLQX[�ZKDW�LV�VHOLQX[ 

5RGUtJXH]��*��(���7RUUHV��-��*���)ORUHV��3���	�%HQDYLGHV��'��(����������

&URVV�VLWH� VFULSWLQJ� �;66��DWWDFNV�DQG�PLWLJDWLRQ��$�VXUYH\��

&RPSXWHU� 1HWZRUNV�� �����

KWWSV���GRL�RUJ���������M�FRPQHW������������ 

56,�6HFXULW\���������:KDW�$UH�7KH�'LIIHUHQW�7\SHV�RI�3HQ�7HVWLQJ"��

'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���EORJ�UVLVHFXULW\�FRP�ZKDW�DUH�WKH�GLIIHUHQW�W\SHV�

RI�SHQ�WHVWLQJ� 

6DODKGLQH��)���	�.DDERXFK��1����������6RFLDO�HQJLQHHULQJ�DWWDFNV��$�

VXUYH\�� ,Q� )XWXUH� ,QWHUQHW� �9RO�� ���� ,VVXH� ���� 0'3,� $*��

KWWSV���GRL�RUJ���������),�������� 
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6DPRQDV�� 6��� 	� &RVV�� '�� �Q�G���� 7+(� &,$� 675,.(6� %$&.��

5('(),1,1*� &21),'(17,$/,7<�� ,17(*5,7<� $1'�

$9$,/$%,/,7<�,1�6(&85,7<��ZZZ�MLVVHF�RUJ 

6FDUIRQH��.��$���	�0HOO��3����������,QWUXVLRQ�'HWHFWLRQ�DQG�3UHYHQWLRQ�

6\VWHPV� 

6FDUIRQH��.��$���-DQVHQ��:���	�7UDF\��0����������*XLGH�WR�JHQHUDO�VHUYHU�

VHFXULW\��KWWSV���GRL�RUJ���������1,67�63�������� 

6FDUIRQH�� .�� $��� 6RXSSD\D�� 0�� 3��� &RG\�� $��� 	� 2UHEDXJK�� $�� '��

�������� 7HFKQLFDO� JXLGH� WR� LQIRUPDWLRQ� VHFXULW\� WHVWLQJ� DQG�

DVVHVVPHQW��KWWSV���GRL�RUJ���������1,67�63�������� 

6HFXULW\� 1DWLRQDO� %DQN� �������� &RXOG� D� 7KLHI� 6WHDO� <RXU� 3KRQH�

1XPEHU"� +HUH·V� +RZ� 6,0� 6ZDS� 6FDPV� +DSSHQ�� 'LDNVHV�

SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�VQERQOLQH�FRP�DERXW�QHZV�KRZ�WR�SUHYHQW�

VLP�VZDS�IUDXG 

6KLSOH\�� 7��*���	�5HHYH��+��5�� �Q�G���� &ROOHFWLQJ�(YLGHQFH� IURP� D�

5XQQLQJ� &RPSXWHU�� $� 7HFKQLFDO� DQG� /HJDO� 3ULPHU� IRU� WKH�

-XVWLFH�&RPPXQLW\��ZZZ�VHDUFK�RUJ 

6LEHU�� %��� 	�1HJDUD�� '�� 6�� ��������0(1*(1$/� 64/� ,1-(&7,21�

'$1�&$5$�0(1&(*$+1<$�6RXSSD\D��0���	� 6FDUIRQH��

.�� ��������*XLGH�WR�HQWHUSULVH�SDWFK�PDQDJHPHQW�SODQQLQJ��

KWWSV���GRL�RUJ���������1,67�63�������U� 

6LGGLTXL��5��$�� �Q�G����%ULQJ�<RXU�2ZQ�'HYLFH� �%<2'�� LQ�+LJKHU�

(GXFDWLRQ�� 2SSRUWXQLWLHV� DQG� &KDOOHQJHV� (OOLSWLF� FXUYH�

FU\SWRJUDSK\� IRU� HPEHGGHG� V\VWHPV� 9LHZ� SURMHFW��

,QWHUQDWLRQDO� -RXUQDO� RI� (PHUJLQJ� 7UHQGV� 	� 7HFKQRORJ\� LQ�

&RPSXWHU�6FLHQFH��,-(77&6���ZZZ�LMHWWFV�RUJ 

6LQJJL��,�*��$��6��.���6XU\DZDQ��,��*��%��	�6XJLDUWKD��,�1��*�����������

3HQHJDNDQ� +XNXP� 7HUKDGDS� 7LQGDN� 3LGDQD� 3HUHWDVDQ�

VHEDJDL�%HQWXN�.HMDKDWDQ�0D\DQWDUD��&<%(5�&5,0(��� 
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-XUQDO�.RQVWUXNVL�+XNXP��9RO�����1R�����2NWREHU�������+DO��

���������KWWSV���GRL�RUJ����������MNK����������������� 

6RXSSD\D�� 0��� 	� 6FDUIRQH�� .�� �������� *XLGH� WR� HQWHUSULVH� SDWFK�

PDQDJHPHQW� SODQQLQJ��

KWWSV���GRL�RUJ���������1,67�63�������U� 

6WHOLDQ�3LOLFL� ��������5HPRYH�´6XSHUILVKµ� DGZDUH� �9LUXV�5HPRYDO�

*XLGH��� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���PDOZDUHWLSV�FRP�EORJV�VXSHUILVK�UHPRYDO� 

6XEKDV�3DWLO���������6HFXULW\�LPSOHPHQWDWLRQ�YLD�$:6�:$)�IRU�ZHE�

DSSOLFDWLRQ�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���PHGLXP�FRP�#VXEKDVB������VHFXULW\�

LPSOHPHQWDWLRQ�YLD�DZV�ZDI�IRU�ZHE�DSSOLFDWLRQ�

��IF��G����H 

7DVULO��9���%U�*LQWLQJ��0���	�3XWHUD�8WDPD�6LDKDDQ��$����������7KUHDWV�

RI� &RPSXWHU� 6\VWHP� DQG� LWV� 3UHYHQWLRQ�� ������� ���²�����

ZZZ�LMVUVW�FRP 

7HNLQHU��(���$FDU��$���8OXDJDF��$��6���.LUGD��(���	�6HOFXN��$��$����������

6R.��&U\SWRMDFNLQJ�0DOZDUH��KWWS���DU[LY�RUJ�DEV����������� 

75$)),&� $1$/<6,6� (;(5&,6(� �� %851,1&$1'/(�� ��������

KWWSV���ZZZ�PDOZDUH�WUDIILF�

DQDO\VLV�QHW������������LQGH[��KWPO 

8MXQJ��$��'��	�1DVXWLRQ��0��,��3����������6LVWHP�.HDPDQDQ�'DWDEDVH��

-XUQDO�3HQHOLWLDQ�7HNQRORJL�,QIRUPDVL�'DQ�6DLQV��9RO����1R����

-XQL��������������KWWSV���GRL�RUJ����������MSWLV�Y�L����� 

8MXQJ�� $GHOLD� 0DUZDK� 	� 1DVXWLRQ�� 0XKDPPDG� ,UZDQ� 3DGOL��

�������� 6LVWHP� .HDPDQDQ� 'DWDEDVH�� -XUQDO� 3HQHOLWLDQ�

7HNQRORJL� ,QIRUPDVL� 'DQ� 6DLQV�� ������ ��²����

KWWSV���GRL�RUJ����������MSWLV�Y�L������ 

8UJHQW� +RPH� :RUN� �������� %XVLQHVV� &RQWLQXLW\� DQG� 'LVDVWHU�

5HFRYHU\� 3ODQQLQJ�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�XUJHQWKRPHZRUN�FRP�EXVLQHVV�FRQWLQXLW\�

DQG�GLVDVWHU�UHFRYHU\�SODQQLQJ  



��� 

 

9DVLOHQD�0DUNRYD���������3LQJ�RI�'HDWK��3R'��²�:KDW�LV�LW��DQG�KRZ�

GRHV� LW� ZRUN"�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���ZZZ�FORXGQV�QHW�EORJ�SLQJ�RI�GHDWK�SRG�ZKDW�LV�

LW�DQG�KRZ�GRHV�LW�ZRUN� 

:DFN�� -��� &XWOHU�� .��� 	� 3ROH�� -�� �Q�G���� 6SHFLDO� 3XEOLFDWLRQ� �������

*XLGHOLQHV�RQ�)LUHZDOOV�DQG�)LUHZDOO�3ROLF\�5HFRPPHQGDWLRQV�RI�

WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\� 

:DQJ��'���*X��4���&KHQJ��+���	�:DQJ��3�� ��������7KH� UHTXHVW� IRU�

EHWWHU�PHDVXUHPHQW��$�FRPSDUDWLYH�HYDOXDWLRQ�RI�WZR�IDFWRU�

DXWKHQWLFDWLRQ� VFKHPHV��$6,$�&&6� ����� �� 3URFHHGLQJV� RI� WKH�

��WK� $&0�$VLD� &RQIHUHQFH� RQ� &RPSXWHU� DQG� &RPPXQLFDWLRQV�

6HFXULW\�����²�����KWWSV���GRL�RUJ������������������������ 

:DQJ��7���6X��=���;LD��<���0XSSDOD��-���	�+DPGL��0����������'HVLJQLQJ�

HIILFLHQW�KLJK�SHUIRUPDQFH�VHUYHU�FHQWULF�GDWD�FHQWHU�QHWZRUN�

DUFKLWHFWXUH�� &RPSXWHU� 1HWZRUNV�� ���� ���²�����

KWWSV���GRL�RUJ���������M�FRPQHW������������ 

:DQJ�� <��� :HL�� -��� 	� 9DQJXU\�� .�� �Q�G���� %ULQJ� <RXU� 2ZQ� 'HYLFH�

6HFXULW\�,VVXHV�DQG�&KDOOHQJHV� 

:LOOLDP�%DSWLVW� ��������7KH� ,PSUHVVLYH�(YROXWLRQ�RI�5DQVRPZDUH�

&RGH�� 'LDNVHV� SDGD� �� $SULO� ����� GDUL�

KWWSV���GHY�WR�EDSWLVWVHF�WKH�LPSUHVVLYH�HYROXWLRQ�RI�

UDQVRPZDUH�FRGH���MD 

<DQJ�� &��4�� �������� *OREDO� ,QIRUPDWLRQ� $VVXUDQFH� &HUWLILFDWLRQ�

3DSHU� 2SHUDWLQJ� 6\VWHP� 6HFXULW\� DQG� 6HFXUH� 2SHUDWLQJ�

6\VWHPV��KWWS���ZZZ�JLDF�RUJ�UHJLVWUDWLRQ�JVHF 

<XGL�3UD\XGL���������0HWRGRORJL�.RPSXWHU�)RUHQVLN��'LDNVHV�SDGD�

�� $SULO� ����� GDUL�

KWWSV���IRFXVOHDUQ�ZRUGSUHVV�FRP�PHWRGRORJL�NRPSXWHU�

IRUHQVLN� 

=HOOHU�� :��� 	� )HOWHQ�� (�� :�� �������� &URVV�6LWH� 5HTXHVW� )RUJHULHV��

([SORLWDWLRQ� DQG� 3UHYHQWLRQ��

KWWS���FLWS�SULQFHWRQ�HGX�FVUI� 

 



��� 

 

*/26$5,80 

 

$ 

$GZDUH�  ��3HUDQJNDW�OXQDN�VHFDUD�RWRPDWLV� 

��PHQDPSLONDQ�LNODQ�NHSDGD�SHQJJXQD� 

��WDQSD�L]LQ�PHUHND� 

$OJRULWPD�  ��6HUDQJNDLDQ�LQVWUXNVL�DWDX�DWXUDQ�\DQJ� 

�GLJXQDNDQ�XQWXN�PHQ\HOHVDLNDQ�PDVDODK� 

�DWDX�PHODNXNDQ��WXJDV�WHUWHQWX�GDODP� 

�NRPSXWDVL�DWDX�PDWHPDWLND� 

$QWLYLUXV�  ��3URJUDP�NRPSXWHU�\DQJ�GLUDQFDQJ�XQWXN� 

��PHQGHWHNVL��PHQFHJDK��GDQ�PHQJKDSXV� 

��SHUDQJNDW�OXQDN�MDKDW�DWDX�YLUXV�GDUL�� 

��VLVWHP��NRPSXWHU� 

$SOLNDVL�  ��3HUDQJNDW�OXQDN�\DQJ�GLUDQFDQJ�XQWXN� 

��PHODNXNDQ�WXJDV�WHUWHQWX�DWDX� 

��PHQ\HGLDNDQ�OD\DQDQ�WHUWHQWX�EDJL� 

��SHQJJXQD� 

$SS$UPRU�  ��6LVWHP�NHDPDQDQ�\DQJ�PHPXQJNLQNDQ� 

DGPLQLVWUDWRU�VLVWHP�PHPEDWDVL��� 

NHPDPSXDQ�SURJUDP�GHQJDQ�SURILO�\DQJ� 

GLWHQWXNDQ� 

$WWDFN�9HFWRU�  ��6HUDQJDQ�\DQJ�PHUXMXN�SDGD�PHWRGH�DWDX� 

��MDOXU��\DQJ�GLJXQDNDQ�ROHK�SHQ\HUDQJ� 

��XQWXN�PHPDVXNL��DWDX�PHQJHNVSORLWDVL� 

��NHUHQWDQDQ�GDODP�VLVWHP��NRPSXWHU�DWDX� 

��MDULQJDQ� 

$XWKHQWLFDWLRQ�  ��3URVHV�YDOLGDVL�DWDX�SHPEXNWLDQ�WHUKDGDS� 

LGHQWLWDV� DWDX� NUHGHQVLDO� \DQJ� KHQGDN�

PHPDVXN� VHEXDK� VLVWHP� DWDX� OD\DQDQ�

\DQJ�SHQWLQJ� 

$YDLODELOLW\�  ��.HWHUVHGLDDQ�VXDWX�VLVWHP�GDODP�NHDGDDQ� 

��EHUIXQJVL� 

 

  



��� 

 

% 

%ODFN�%R[�7HVWLQJ� ��3HQJXMLDQ�\DQJ�GLODNXNDQ�XQWXN� 

��PHQJDPDWL�KDVLO�LQSXW�GDQ�RXWSXW�GDUL� 

��SHUDQJNDW�OXQDN�WDQSD�PHQJHWDKXL� 

��VWUXNWXU�NRGH�GDUL�SHUDQJNDW�OXQDN� 

%ULQJ�<RXU�2ZQ ��.HELMDNDQ�GL�WHPSDW�NHUMD�\DQJ�� 

'HYLFH��%<2'�� ��PHPXQJNLQNDQ�NDU\DZDQ�XQWXN� 

��PHQJJXQDNDQ�SHUDQJNDW�SULEDGL�PHUHND� 

��VHQGLUL�XQWXN�DNWLYLWDV�NHUMD� 

%XVLQHVV�&RQWLQXLW\ ��SURVHV�SHUHQFDQDDQ�\DQJ� 

3ODQ��%&3��  �GLUDQFDQJ�XQWXN�PHPDVWLNDQ����EDKZD� 

�VXDWX�RUJDQLVDVL�GDSDW�PHODQMXWNDQ� 

�RSHUDVLQ\D�GDODP�PHQJKDGDSL�JDQJJXDQ� 

�DWDX�NHMDGLDQ�GDUXUDW�\DQJ�WDN�WHUGXJD� 

%RWQHW�   ��-DULQJDQ�NRPSXWHU�\DQJ�WHUGLUL�GDUL� 

VHMXPODK� EHVDU� NRPSXWHU� \DQJ� WHODK����

GLUHWDV� DWDX� WHULQIHNVL� GHQJDQ� PDOZDUH�

WDQSD�VHSHQJHWDKXDQ�SHPLOLNQ\D 

 

& 

&KDLQ�RI�&XVWRG\� ��'RNXPHQ�\DQJ�PHQFDWDW�SHUMDODQDQ� 

��EDUDQJ�EXNWL�GDUL�SHQHPXDQ�KLQJJD� 

��SHQ\LPSDQDQ��PHQMDJD�LQWHJULWDV�GDQ� 

��NHDVOLDQ�EXNWL� 

&,$�7ULDG�  ��.RQVHS�GDVDU�GDODP�NHDPDQDQ�LQIRUPDVL� 

��\DQJ�WHUGLUL�GDUL�.HUDKDVLDDQ� 

���&RQILGHQWLDOLW\���,QWHJULWDV��,QWHJULW\���GDQ� 

��.HWHUVHGLDDQ��$YDLODELOLW\�� 

&ORXG�&RPSXWLQJ� ��0RGHO�NRPSXWDVL�GLPDQD�VXPEHU�GD\D� 

��NRPSXWHU�VHSHUWL�SHQ\LPSDQDQ�GDWD�GDQ� 

��SHPURVHVDQ�GLVHGLDNDQ�VHEDJDL�OD\DQDQ� 

��PHODOXL�LQWHUQHW� 

&URVV�VLWH�5HTXHVW ��6HEXDK�VHUDQJDQ�\DQJ�WHUMDGL� 

)RUJHU\��&65)�� ��SDGD�ZHEVLWH��QDPXQ�VHULQJNDOL�WLGDN���� 

��GLVDGDUL�ROHK�SDUD�SHQJJXQD� 

  



��� 

 

&URVV�VLWH�6FULSWLQJ �����6HUDQJDQ�NHDPDQDQ�ZHE�GL�PDQD 

�;66��   �����SHQ\HUDQJ�PHQ\XQWLNNDQ�VNULS� 

�����EHUEDKD\D�NH�GDODP�KDODPDQ�ZHE� 

�����\DQJ�GLOLKDW�ROHK�SHQJJXQD�ODLQ� 

&2%,7�   ������.HUDQJND�NHUMD�PDQDMHPHQ�7,�\DQJ� 

������PHPEDQWX�RUJDQLVDVL�PHQJHOROD�GDQ� 

������PHQJHQGDOLNDQ�SURVHV�7,�VHFDUD� 

������HIHNWLI� 

&RQILGHQWLDOLW\� �����8SD\D�SHQFHJDKDQ�EDJL�PHUHND�\DQJ 

�����WLGDN�EHUNHSHQWLQJDQ�XQWXN�GDSDW� 

�����PHQFDSDL�LQIRUPDVL� 

&U\SWRMDFNLQJ�  �����3UDNWLN�LOHJDO�GL�PDQD�SHQ\HUDQJ� 

�����PHQJJXQDNDQ�VXPEHU�GD\D�NRPSXWHU� 

�����RUDQJ�ODLQ�XQWXN�PHQDPEDQJ� 

�����NULSWRNXUHQVL�WDQSD�L]LQ� 

&\EHUVHFXULW\�  �����3UDNWLN�PHQMDJD�VLVWHP�NRPSXWHU�� 

�����MDULQJDQ��GDQ�GDWD�WHWDS�DPDQ�GDUL� 

�����VHUDQJDQ�GDQ�DNVHV�\DQJ�WLGDN�VDK� 

&\EHU�$WWDFNV�  �����6HUDQJDQ�\DQJ�GLODNXNDQ�VHFDUD�GDULQJ 

�����WHUKDGDS�VLVWHP�NRPSXWHU�DWDX�MDULQJDQ 

�����XQWXN��PHUXVDN��PHQFXUL�GDWD��DWDX� 

������PHQ\HEDENDQ�JDQJJXDQ�ODLQQ\D� 

 

' 

'DWD�   ��)DNWD�DWDX�LQIRUPDVL�\DQJ�GLRUJDQLVLU� 

��DWDX�GLRODK�VHKLQJJD�PHPLOLNL�PDNQD� 

'DWDEDVH�  ��.XPSXODQ�GDWD�\DQJ�GLDWXU�VHFDUD� 

��WHUVWUXNWXU�GDQ�GDSDW�GLDNVHV�ROHK� 

��SURJUDP�NRPSXWHU� 

'HQLDO�RI�6HUYLFH��'R6����6HUDQJDQ�\DQJ�GLODNXNDQ�XQWXN�PHPEXDW� 

��OD\DQDQ�DWDX�VXPEHU�GD\D�NRPSXWHU� 

��WLGDN�WHUVHGLD�EDJL�SHQJJXQD�\DQJ�VDK� 

  



��� 

 

'LVWULEXWHG�'HQLDO ��6HUDQJDQ�\DQJ�GLODNXNDQ�GHQJDQ�FDUD 

RI�6HUYLFH��''R6�� ��PHPEDQMLUL�VLVWHP�DWDX�MDULQJDQ�GHQJDQ� 

��ODOX�OLQWDV�LQWHUQHW��\DQJ�WLGDN�YDOLG�� 

��VHKLQJJD�PHQ\HEDENDQ�OD\DQDQ��PHQMDGL� 

��WLGDN�WHUVHGLD�XQWXN�SHQJJXQD�\DQJ�VDK� 

'LJLWDO�)RUHQVLN� ��3URVHV�PHQ\HOLGLNL�GDQ�PHQJDQDOLVLV 

��EXNWL�GLJLWDO�XQWXN�NHSHUOXDQ�KXNXP�DWDX� 

��LQYHVWLJDVL�NHDPDQDQ� 

'LVDVWHU�5HFRYHU\�3ODQ ��5HQFDQD�\DQJ�GLVLDSNDQ�ROHK�RUJDQLVDVL 

�'53��   ��XQWXN�PHPXOLKNDQ�RSHUDVL�QRUPDO� 

��VHWHODK�WHUMDGL�NHMDGLDQ�EHQFDQD�DWDX� 

��JDQJJXDQ�VHULXV�ODLQQ\D� 

'RPDLQ�QDPH�6\VWHP������6LVWHP�\DQJ�PHQHUMHPDKNDQ�QDPD 

�'16��  �� ���GRPDLQ�PHQMDGL�DODPDW�,3�XQWXN� 

���PHQJKXEXQJNDQ�SHUDQJNDW�NH�LQWHUQHW� 

'\QDPLF�8SGDWHV ���3URVHV�SHPEDUXDQ�\DQJ�WHUMDGL� 

���VHFDUD�RWRPDWLV�GDQ�GLQDPLV�SDGD� 

���VXDWX�VLVWHP�DWDX�SHUDQJNDW�OXQDN� 

 

( 

(NVSORLWDVL�,R7� ��3UDNWLN�SHQ\DODKJXQDDQ�DWDX� 

��SHQJJXQDDQ�\DQJ�WLGDN�VDK�WHUKDGDS� 

��SHUDQJNDW�,QWHUQHW�RI�7KLQJV��,R7� 

(QNULSVL�  ��3URVHV�PHQJNRQYHUVL�GDWD�PHQMDGL�IRUPDW� 

��\DQJ�WLGDN�GDSDW�GLEDFD�DWDX�GLPHQJHUWL� 

��NHFXDOL�ROHK�SHQHULPD�\DQJ�PHPLOLNL� 

��NXQFL�GHNULSVL� 

(PDLO�   ��0HWRGH�SHQJLULPDQ�SHVDQ�HOHNWURQLN� 

��DQWDUD�SHQJJXQD�PHODOXL�MDULQJDQ� 

��NRPSXWHU� 

([WHUQDO�7HVWLQJ� ��-HQLV�SHQJXMLDQ�\DQJ�GLODNXNDQ�ROHK� 

��SLKDN�NHWLJD�\DQJ�LQGHSHQGHQ�GDUL� 

��SHQJHPEDQJ�DWDX�SHPLOLN�VLVWHP� 

(YLGHQFH�7UHH�  ��6WUXNWXU�KLHUDUNLV�\DQJ�PHQDPSLONDQ� 

��VHOXUXK�LVL�GDUL�GULYH�DWDX�PHGLD�\DQJ� 

��VHGDQJ�GLDQDOLVLV� 



��� 

 

 

) 

)LUHZDOO�  ��6LVWHP�NHDPDQDQ�\DQJ�GLJXQDNDQ�XQWXN� 

��PHQJHQGDOLNDQ�ODOX�OLQWDV�MDULQJDQ�� 

��PHPDQWDX��GDQ�PHPILOWHU�GDWD�\DQJ� 

��PDVXN�GDQ�NHOXDU�XQWXN�PHOLQGXQJL� 

��MDULQJDQ�GDUL�VHUDQJDQ�GDQ�DNVHV�\DQJ� 

��WLGDN�VDK� 

)LUPZDUH�  ��3HUDQJNDW�OXQDN�\DQJ�WHUWDQDP�SDGD� 

��SHUDQJNDW�NHUDV��VHSHUWL�FKLS�DWDX� 

��PLNURNRQWUROHU��XQWXN�PHQJRQWURO� 

��IXQJVLRQDOLWDV�GDVDU�SHUDQJNDW� 

)UDPHZRUN�  ��.HUDQJND�NHUMD�DWDX�VWUXNWXU�\DQJ� 

��PHQ\HGLDNDQ�SDQGXDQ��SULQVLS��GDQ�DODW� 

��XQWXN�PHPEDQJXQ�GDQ�PHQJHPEDQJNDQ� 

��DSOLNDVL�DWDX�VLVWHP� 

 

+ 

+DUGZDUH�  ��%DJLDQ�ILVLN�GDUL�VLVWHP�NRPSXWHU�\DQJ� 

��GDSDW�GLOLKDW�GDQ�GLVHQWXK��VHSHUWL�&38���� 

��NH\ERDUG��PRXVH��GDQ�PRQLWRU� 

+DVK�   ��)XQJVL�PDWHPDWLND�\DQJ�PHQJNRQYHUVL� 

��GDWD�PHQMDGL�QLODL�\DQJ�GLVHEXW�KDVK�� 

��\DQJ�GLJXQDNDQ�XQWXN�PHQJHQNULSVL�GDQ� 

��PHQJDPDQNDQ�GDWD� 

+RQH\SRW�  ��6LVWHP�DWDX�SHUDQJNDW�OXQDN�\DQJ�VHQJDMD� 

��GLEXDW�XQWXN�PHQDULN�VHUDQJDQ�VLEHU� 

��VHKLQJJD�SDUD�SHQHOLWL�NHDPDQDQ�GDSDW� 

��PHPSHODMDUL�WDNWLN�GDQ�WHNQLN�SHQ\HUDQJ 

+\SHUWH[W�7UDQVIHU ��3URWRNRO�NRPXQLNDVL�\DQJ�GLJXQDNDQ 

&RQWURO�3URWRFRO� ��XQWXN�PHQWUDQVIHU�GDWD�PHODOXL�LQWHUQHW� 

�+773��  ��ELDVDQ\D�GLJXQDNDQ�XQWXN�PHQJDNVHV� 

��VLWXV�ZHE� 

  



��� 

 

+\SHUWH[W�7UDQVIHU ��9HUVL�DPDQ�GDUL�SURWRNRO�+773�\DQJ� 

&RQWURO�3URWRFRO� �PHQJJXQDNDQ�HQNULSVL�66/�7/6�XQWXN� 

6HFXUH��+7736�� �PHOLQGXQJL�GDWD�\DQJ�GLWUDQVIHU�DQWDUD� 

�NOLHQ�GDQ�VHUYHU� 

 

, 

,QIRUPDWLRQ�  ��.HUDQJND�NHUMD�\DQJ�PHQ\HGLDNDQ� 

7HFKQRORJ\�  ��SUDNWLN�WHUEDLN�GDODP�PDQDMHPHQ� 

,QIUDVWUXFWXUH�/LEUDU\� ��OD\DQDQ�7,�XQWXN�PHQLQJNDWNDQ�NXDOLWDV� 

��OD\DQDQ�GDQ�HILVLHQVL�RSHUDVLRQDO� 

,QSXW�(QFRGLQJ� ��3URVHV�PHQJXEDK�GDWD�LQSXW�PHQMDGL� 

��IRUPDW�\DQJ�GDSDW�GLPHQJHUWL�ROHK� 

��VLVWHP�� 

,QWHJULW\�  ��.XDOLWDV�DWDX�NHDGDDQ�\DQJ�PHQXQMXNNDQ� 

��NHVDWXDQ�\DQJ�XWXK�VHKLQJJD�PHPLOLNL� 

��SRWHQVL�GDQ�NHPDPSXDQ�\DQJ� 

��PHPDQFDUNDQ�NHZLEDZDDQ�DWDX� 

��NHMXMXUDQ�� 

,QWHUQDO�7HVWLQJ� ��-HQLV�SHQJXMLDQ�SHUDQJNDW�OXQDN�DWDX� 

��VLVWHP�\DQJ�GLODNXNDQ�ROHK�WLP�DWDX� 

��LQGLYLGX�\DQJ�WHUNDLW�ODQJVXQJ�GHQJDQ� 

��RUJDQLVDVL�\DQJ�PHQJHPEDQJNDQ�DWDX� 

��PHQJRSHUDVLNDQ�VLVWHP�WHUVHEXW� 

,QWHUQHW�&RQWURO ��5DQJNDLDQ�DWXUDQ�NRPXQLNDVL�\DQJ� 

0HVVDJH�3URWRFRO� �GLJXQDNDQ�SHUDQJNDW�XQWXN� 

�PHQJRPXQLNDVLNDQ�NHVDODKDQ�WUDQVPLVL� 

�GDWD�GDODP�MDULQJDQ� 

,QWHUQHW�6HUYLFH ��6HEXDK�OD\DQDQ�\DQJ�GLNHOXDUNDQ�ROHK� 

3URYLGHU��,63��  �SHUXVDKDDQ�WHUWHQWX�XQWXN�PHPEHULNDQ� 

�VXSODL�,QWHUQHW�NHSDGD�PDV\DUDNDW�OXDV� 

,QWHUQHW�3URWRFRO��,3�� ��3URWRNRO�\DQJ�GLJXQDNDQ�XQWXN� 

��PHQJLULPNDQ�GDWD�GL�MDULQJDQ�NRPSXWHU�� 

��WHUPDVXN�GL�LQWHUQHW� 

,QWUXVLRQ�'HWHFWLRQ ��6LVWHP�NHDPDQDQ�NRPSXWHU�\DQJ� 

6\VWHP��,'6��  �GLUDQFDQJ�XQWXN�PHQGHWHNVL�DNWLYLWDV� 

�WLGDN�VDK�DWDX�PHQFXULJDNDQ�SDGD�VHEXDK� 



��� 

 

�SHUDQJNDW� 

,QWUXVLRQ�3UHYHQWLRQ ��6RIWZDUH�SHQFHJDKDQ�SHQ\XVXSDQ�\DQJ� 

6\VWHP��,36��  ��PHPDGXNDQ�GXD�IXQJVL�\DLWX�IXQJVL� 

��ILUHZDOO�GDQ�,QWUXVLRQ�'HWHFWLRQ�V\VWHP� 

���,'6�� 

,62��������  ��6WDQGDU�LQWHUQDVLRQDO�XQWXN�PDQDMHPHQ� 

��NHDPDQDQ�LQIRUPDVL�\DQJ�PHQ\HGLDNDQ� 

��NHUDQJND�NHUMD�XQWXN�PHOLQGXQJL� 

��NHUDKDVLDDQ��LQWHJULWDV��GDQ�NHWHUVHGLDDQ� 

��LQIRUPDVL�GDODP�VXDWX�RUJDQLVDVL� 

 

/ 

/HDVW�3ULYLOHJH�  ��3ULQVLS�\DQJ�GLJXQDNDQ�GDODP�NHDPDQDQ� 

��NRPSXWHU�GDQ�PDQDMHPHQ�KDN�DNVHV� 

/LQX[�   ��6LVWHP�RSHUDVL�EHUEDVLV�NHUQHO�/LQX[�\DQJ� 

��EHUVLIDW�RSHQ�VRXUFH��GLJXQDNDQ�VHFDUD� 

��OXDV�GDODP�SHQJHPEDQJDQ�SHUDQJNDW� 

��OXQDN�GDQ�VHEDJDL�SODWIRUP�VHUYHU� 

/RFDO�$UHD�1HWZRUN ��6XDWX�MDULQJDQ�NRPSXWHU�\DQJ�FDNXSDQ� 

�/$1��   ��ZLOD\DKQ\D�KDQ\D�PHQFDNXS�ZLOD\DK� 

��ORNDO�VDMD�DWDX�WHUEDWDV� 

/RJ�   ��&DWDWDQ�DWDX�UHNDPDQ�NURQRORJLV�GDUL� 

��NHJLDWDQ�\DQJ�WHUMDGL�GDODP�VLVWHP� 

��NRPSXWHU�DWDX�MDULQJDQ� 

 

. 

.DOL�/LQX[�  ��'LVWULEXVL�/LQX[�NKXVXV�\DQJ�GLJXQDNDQ� 

��SHQJXMLDQ�SHQHWUDVL�GDQ�NHDPDQDQ� 

��NRPSXWHU��GLOHQJNDSL�GHQJDQ�EHUEDJDL� 

��DODW�SHQJXMLDQ�NHDPDQDQ� 

 

0 

0DOZDUH�  ��3HUDQJNDW�OXQDN�EHUEDKD\D�\DQJ� 

��GLUDQFDQJ�XQWXN�PHUXVDN��PHQJJDQJJX�� 

��DWDX�PHQFXUL�GDWD�GDUL�VLVWHP�NRPSXWHU� 

��WDQSD�L]LQ�SHQJJXQD� 



��� 

 

0HWDGDWD�  ��,QIRUPDVL�WHQWDQJ�GDWD�GLJLWDO�ODLQQ\D�� 

��WHUPDVXN�ILOH��SHVDQ��JDPEDU��VXDUD�� 

��YLGHR��GOO� 

0RQLWRULQJ�  ��3HQJDZDVDQ�DWDX�SHPDQWDXDQ�WHUKDGDS� 

��VXDWX�DNWLYLWDV��SHUIRUPD��DWDX�NRQGLVL� 

��VXDWX�VLVWHP� 

 

1 

1DPH�6HUYHU�  ��6HUYHU�\DQJ�EHUWDQJJXQJ�MDZDE�XQWXN� 

��PHQHUMHPDKNDQ�QDPD�GRPDLQ�NH�DODPDW� 

��,3�\DQJ�VHVXDL� 

1DWLRQDO�,QVWLWXWH ��%DGDQ�IHGHUDO�GL�$PHULND�6HULNDW�\DQJ� 

RI�6WDQGDUGV�DQG� ��PHQJHPEDQJNDQ�GDQ�PHQHUDSNDQ� 

7HFKQRORJ\��1,67� ��VWDQGDU�GDQ�SHGRPDQ�WHNQLV�PHQJHQDL� 

��WHNQRORJL� 

1RQ�9RODWLOH�  ��-HQLV�SHQ\LPSDQDQ�GDWD�\DQJ�WLGDN� 

��PHPHUOXNDQ�GD\D�OLVWULN�XQWXN� 

��PHQ\LPSDQ�GDWD��VHSHUWL�SHQ\LPSDQDQ� 

��IODVK�GDQ�KDUG�GLVN� 

1HVVXV�   ��$SOLNDVL�7HQDEOH�6HFXULW\�XQWXN�PHOLKDW� 

��YXOQHUDELOLW\�GL�GDODP�QHWZRUN� 

 

2 

2SHQ�3UHWW\�*RRG ��3URJUDP�NRPSXWHU�\DQJ�GLJXQDNDQ� 

3ULYDF\��3*3��  ��XQWXN�PHODNXNDQ�SHUWXNDUDQ�SHVDQ� 

��UDKDVLD�PHODOXL�HPDLO� 

2:$63��2SHQ�:HE ��2UJDQLVDVL�QRQ�SURILW�\DQJ�EHUIRNXV�SDGD�

$SSOLFDWLRQ�6HFXULW\� ��NHDPDQDQ�DSOLNDVL�ZHE� 

3URMHFW� 

2:$63�7RS���  ��+DVLO�SXEOLNDVL�WHUSHULQFL�GDUL�SHQHOLWLDQ� 

��\DQJ�UHOHYDQ�GDQ�WHUNLQL�VHUWD�GLGDVDUNDQ� 

��SDGD�GDWD�\DQJ�WHUSHULQFL�GL�OHELK�GDUL���� 

��SHUXVDKDDQ�PLWUD� 

 

  



��� 

 

3 

3DVVZRUG�&UDFNLQJ� ��3HUFREDDQ�XQWXN�PHPSHUROHK�NDWD�VDQGL� 

��VHVHRUDQJ�GDUL�GDWD�\DQJ�WHUVLPSDQ� 

��GDODP�ZHEVLWH��DSOLNDVL��DWDX�GDWDEDVH�ODLQ� 

3DWFK�0DQDJHPHQW� ��SURVHV�PHQJHOROD�GDQ�PHQHUDSNDQ� 

��SHPEDUXDQ�DWDX��SDWFK��NH�SHUDQJNDW� 

��OXQDN�DWDX�VLVWHP�RSHUDVL�XQWXN� 

��PHPSHUEDLNL�NHUHQWDQDQ�NHDPDQDQ�GDQ� 

��PHQLQJNDWNDQ�NLQHUMD� 

3HQHWUDWLRQ�7HVWLQJ� ��0HWRGH�XQWXN�PHQJHYDOXDVL�VLVWHP� 

��NHDPDQDQ�SHUDQJNDW�DWDX�NRPSXWHU�� 

��GHQJDQ�FDUD�PHQVLPXODVLNDQ�VHUDQJDQ� 

��VLEHU�VHFDUD�Q\DWD� 

3KLVLQJ�  ��7HNQLN�VHUDQJDQ�GL�PDQD�SHQ\HUDQJ� 

��PHQFRED�PHPSHUROHK�LQIRUPDVL�VHQVLWLI� 

��VHSHUWL�NDWD�VDQGL�DWDX�LQIRUPDVL� 

��NHXDQJDQ�GHQJDQ�PHQ\DPDU�VHEDJDL� 

��HQWLWDV�WHUSHUFD\D�PHODOXL�NRPXQLNDVL� 

��HOHNWURQLN� 

3LQJ�RI�'HDWK�  ��6HUDQJDQ�GHQJDQ�FDUD�HNVSORLWDVL� 

��SURJUDP�SLQJ�GHQJDQ�PHPEHULNDQ� 

��SDFNHW�\DQJ�XNXUDQQ\D�EHVDU�NH�VLVWHP� 

��\DQJ�GLWXMX�  

3UHSDUHG�6WDWHPHQWV� ��)LWXU�GDODP�SHPURJUDPDQ�GDWDEDVH�\DQJ� 

��GLJXQDNDQ�XQWXN�PHQMDODQNDQ� 

��SHUQ\DWDDQ�64/�\DQJ�WHODK�GLSHUVLDSNDQ� 

��GDQ�GLRSWLPDONDQ�VHEHOXPQ\D�ROHK� 

��GDWDEDVH� 

3ULYLOHJHG�$FFHVV ��6ROXVL�NHDPDQDQ�LGHQWLWDV�\DQJ� 

0DQDJHPHQW��3$0��� ��PHPEDQWX�PHOLQGXQJL�RUJDQLVDVL�GDUL� 

��DQFDPDQ�F\EHU�GHQJDQ�PHPDQWDX�� 

��PHQGHWHNVL��GDQ�PHQFHJDK�DNVHV� 

��LVWLPHZD�\DQJ�WLGDN�VDK�NH�VXPEHU�GD\D� 

��SHQWLQJ� 

3URJUDPPLQJ�  ��3URVHV�PHPEXDW��PHUDQFDQJ��GDQ�PHQXOLV� 

��NRGH�NRPSXWHU�XQWXN�PHQJHPEDQJNDQ� 



��� 

 

��DSOLNDVL�DWDX�VLVWHP�SHUDQJNDW�OXQDN� 

3URWHNVL�  ��7LQGDNDQ�DWDX�PHNDQLVPH�\DQJ� 

��GLLPSOHPHQWDVLNDQ�XQWXN�PHOLQGXQJL� 

��VLVWHP�NRPSXWHU�DWDX�GDWD�GDUL�DNVHV� 

��\DQJ�WLGDN�VDK�DWDX�NHUXVDNDQ� 

3RUW�   ��0HNDQLVPH�\DQJ�PHPXQJNLQNDQ� 

��NRPSXWHU�WHUKXEXQJ�GHQJDQ�EHEHUDSD� 

��VHVL�NRQHNVL�GHQJDQ�NRPSXWHU�GDQ� 

��SURJUDP�ODLQQ\D�GDODP�MDULQJDQ� 

 

4 

4XHU\�   ��3HUPLQWDDQ�LQIRUPDVL�DWDX�SHUWDQ\DDQ� 

��WHUWHQWX�GDUL�VHEXDK�GDWD�EDVH�\DQJ� 

��GLWXOLV�GDODP�IRUPDW�WHUWHQWX� 

 

5 

5HPRWH�  ��6HUDQJDQ�DWDX�SHULQWDK�\DQJ�GDSDW� 

��GLODNXNDQ�GDUL�MDUDN�MDXK�ROHK�SHQ\HUDQJ�� 

5DQVRPZDUH�  ��-HQLV�PDOZDUH�\DQJ�PHQJHQNULSVL�GDWD� 

��SDGD�VLVWHP�NRPSXWHU�NRUEDQ�GDQ� 

��PHPLQWD�SHPED\DUDQ�WHEXVDQ��UDQVRP�� 

��DJDU�GDWD�WHUVHEXW�GDSDW�GLSXOLKNDQ� 

5HVLNR���5LVN�  ��6XDWX�NHMDGLDQ�\DQJ�PXQJNLQ�WHUMDGL��GDQ� 

��DSDELOD�WHUMDGL�DNDQ�PHPEHULNDQ�GDPSDN� 

��QHJDWLI�SDGD�SHQFDSDLDQ�WXMXDQ� 

5HVROYHU�  ��%DJLDQ�GDUL�VLVWHP�'16�\DQJ� 

��EHUWDQJJXQJ�MDZDE�XQWXN�PHQJRQYHUVL� 

��QDPD�GRPDLQ�NH�DODPDW�,3�\DQJ�VHVXDL� 

5HVRXUFH�5HFRUG��55�� ��%DJLDQ�GDUL�VWUXNWXU�GDWD�'16�\DQJ� 

��PHQ\LPSDQ�LQIRUPDVL�WHUWHQWX�WHUNDLW� 

��GHQJDQ�VXDWX�GRPDLQ��VHSHUWL�DODPDW�,3� 

��DWDX�LQIRUPDVL�ODLQQ\D� 

5HVSRQVH�3ROLF\�=RQHV ��0HNDQLVPH�\DQJ�GLJXQDNDQ�GDODP�'16� 

�53=��   ��XQWXN�PHPEHUODNXNDQ�NHELMDNDQ�NKXVXV� 

��WHUNDLW�UHVROXVL�QDPD�GRPDLQ� 

  



��� 

 

5HVSRQVH�5DWH�/LPLWLQJ���7HNQLN�\DQJ�GLJXQDNDQ�XQWXN�PHPEDWDVL� 

�55/��   ���WLQJNDW�UHVSRQ�GDUL�VHUYHU�'16�WHUKDGDS� 

���SHUPLQWDDQ�\DQJ�EHUDVDO�GDUL�VXPEHU� 

���\DQJ�VDPD�GDODP�MDQJND�ZDNWX�WHUWHQWX� 

5HYHUVH�(QJLQHHULQJ� ��3URVHV�PHQJDQDOLVLV�SURGXN�DWDX�VLVWHP� 

��\DQJ�VXGDK�DGD�XQWXN�PHPDKDPL�FDUD� 

��NHUMDQ\D�DWDX�PHQFLSWDNDQ�YHUVL�EDUX� 

��\DQJ�VHUXSD� 

 

6 

6DQGER[HV�  ��/LQJNXQJDQ�WHULVRODVL�\DQJ�GLJXQDNDQ� 

��XQWXN�PHQMDODQNDQ�GDQ�PHQJXML� 

��SHUDQJNDW�OXQDN�DWDX�NRGH�\DQJ� 

��EHUSRWHQVL�EHUEDKD\D�WDQSD� 

��PHPSHQJDUXKL�VLVWHP�DWDX�OLQJNXQJDQ� 

��SURGXNVL� 

6HFXUH���0XOWLSXUSRVH ��3HQLQJNDWDQ�NHDPDQDQ�VWDQGDU�IRUPDW�H� 

,QWHUQHW�0DLO�  ��PDLO� LQWHUQHW� 0,0(�� \DQJ� GLGDVDUNDQ�

([WHQVLRQV��6�0,0(�� ��SDGD�WHNQRORJL�GDUL�NHDPDQDQ�GDWD�56$� 

6HFXUH�6RIWZDUH ��3HQGHNDWDQ�SHQJHPEDQJDQ�SHUDQJNDW� 

'HYHORSPHQW�/LIH� ��OXQDN� \DQJ� PHPDVXNNDQ� NHDPDQDQ�

&\FOH��66'/&��  ��VHEDJDL�WDQJJXQJ�MDZDE�EHUVDPD� 

��VHSDQMDQJ�VLNOXV�KLGXS�SHQJHPEDQJDQ� 

6HFXULW\�(QKDQFHG ��,PSOHPHQWDVL�NHDPDQDQ�WDPEDKDQ�XQWXN� 

/LQX[��6(/LQX[�� ��NHUQHO�/LQX[�\DQJ�PHQ\HGLDNDQ�NRQWURO� 

��DNVHV�\DQJ�OHELK�NHWDW�GDQ�SHQFHJDKDQ� 

��HNVSORLWDVL� 

6HFXULW\�,QIRUPDWLRQ ��6LVWHP�\DQJ�PHQJXPSXONDQ�� 

DQG�(YHQW�  ��PHQJDQDOLVLV��GDQ�PHODSRUNDQ�GDWD� 

0DQDJHPHQW��6,(0�� ��NHDPDQDQ�GDUL�EHUEDJDL�VXPEHU�XQWXN� 

��PHQGHWHNVL�GDQ�PHUHVSRQV�DQFDPDQ� 

��NHDPDQDQ� 

6HFXULW\�7HVWLQJ ���,VWLODK�\DQJ�GLJXQDNDQ�XQWXN�PHQFDUL� 

���FHODK�DWDX�NHUHQWDQDQ�NHDPDQDQ�SDGD� 

���SHUDQJNDW�OXQDN� 

  



��� 

 

6HJPHQWDVL�-DULQJDQ� ��7LQGDNDQ�DWDX�SUDNWLN�PHPEHODK�MDULQJDQ� 

��NRPSXWHU�PHQMDGL�6XEQHWZRUN��PDVLQJ� 

��PDVLQJ�PHQMDGL�VHJPHQ�MDULQJDQ� 

6(/LQX[��6HFXULW\� ��.HUDQJND�NHDPDQDQ�\DQJ�GLVLVLSNDQ�NH� 

(QKDQFHG�/LQX[�� ��GDODP�NHUQHO�/LQX[�VHKLQJJD� 

��PHPEHULNDQ�ODSLVDQ�SHUOLQGXQJDQ� 

��WDPEDKDQ�WHUKDGDS�DQFDPDQ�NHDPDQDQ� 

��GHQJDQ�PHPXQJNLQNDQ�NRQILJXUDVL� 

��NHELMDNDQ�NHDPDQDQ�\DQJ�NHWDW� 

6HUYHU�   ��.RPSXWHU�DWDX�VLVWHP�\DQJ�PHQ\HGLDNDQ� 

��OD\DQDQ��GDWD��DWDX�VXPEHU�GD\D�NHSDGD� 

��NRPSXWHU�DWDX�SHUDQJNDW�ODLQ�GDODP� 

��MDULQJDQ� 

6HUYLFH�   ��3URJUDP�DWDX�SURVHV�\DQJ�EHUMDODQ�GL�ODWDU� 

��EHODNDQJ�VHEXDK�VLVWHP�NRPSXWHU�GDQ� 

��PHQ\HGLDNDQ�IXQJVLRQDOLWDV�DWDX�OD\DQDQ� 

��WHUWHQWX�NHSDGD�SHQJJXQD�DWDX�VLVWHP� 

��ODLQ� 

6RFLDO�(QJLQHHULQJ� ��3UDNWHN�PDQLSXODWLI�\DQJ�EHUWXMXDQ�XQWXN� 

��PHPDQLSXODVL�RUDQJ�DJDU�PHPEHULNDQ� 

��LQIRUPDVL�UDKDVLD�DWDX�PHODNXNDQ� 

��WLQGDNDQ�WHUWHQWX�\DQJ�PHQJXQWXQJNDQ� 

��SHQ\HUDQJ� 

6RIWZDUH�  ��6HUDQJNDLDQ�LQVWUXNVL�DWDX�SURJUDP� 

��NRPSXWHU�\DQJ�PHPEHULNDQ�SHULQWDK� 

��NHSDGD�SHUDQJNDW�NHUDV�XQWXN� 

��PHQMDODQNDQ�WXJDV�WHUWHQWX� 

6SDP�   ��3HQJLULPDQ�SHVDQ�VHFDUD�PDVVDO�GDQ�WLGDN� 

��GLNHKHQGDNL�SHQHULPD��8PXPQ\D�LQL� 

��GLJXQDNDQ�XQWXN�PHQ\HEDUNDQ�NRQWHQ� 

��\DQJ�WLGDN�GLLQJLQNDQ��WHUXWDPD�LNODQ�GDQ� 

��SHQLSXDQ� 

66+�7XQQHO�  ��7HNQLN�XQWXN�PHPLQGDKNDQ�NRQHNVL�GDUL� 

��VDWX�MDULQJDQ�NH�MDULQJDQ�ODLQ�PHODOXL� 

��NRQHNVL�66+�\DQJ�DPDQ� 

  



��� 

 

6S\ZDUH�  ��6DODK�VDWX�DQFDPDQ�\DQJ�SDOLQJ�XPXP� 

��EDJL�SHQJJXQD�LQWHUQHW��6HWHODK�GLLQVWDO�� 

��LD�PHPDQWDX�DNWLYLWDV�LQWHUQHW��PHODFDN� 

��NUHGHQVLDO�ORJLQ��GDQ�PHPDWD�PDWDL� 

��LQIRUPDVL�VHQVLWLI 

6WRUHG�3URFHGXUHV� ��6XDWX�EORN�SURJUDP�\DQJ�GDSDW�GLSDQJJLO� 

��VHFDUD�EHUXODQJ�XODQJ�GDODP�EHQWXN� 

��VFULSW 

64/�,QMHFWLRQ  ��6HUDQJDQ�NHDPDQDQ�GL�PDQD�SHQ\HUDQJ� 

��PHPDQIDDWNDQ�FHODK�NHDPDQDQ�SDGD� 

��DSOLNDVL�ZHE�XQWXN�PHQ\LVLSNDQ�SHULQWDK 

��64/�\DQJ�WLGDN�VDK�GDQ�PHQJHNVSORLWDVL� 

��EDVLV�GDWD�\DQJ�WHUKXEXQJ� 

 

7 

7HNQRORJL�,QIRUPDVL ��SHQJJXQDDQ�WHNQRORJL�NRPSXWHU�GDQ� 

�7,��   ��NRPXQLNDVL�XQWXN�PHPSURVHV��PHQJLULP�� 

��GDQ�PHQ\LPSDQ�LQIRUPDVL� 

7&3�,3�   ��3URWRNRO�NRPXQLNDVL�\DQJ�GLJXQDNDQ� 

��XQWXN�PHQWUDQVPLVLNDQ�GDWD�PHODOXL� 

��LQWHUQHW��WHUGLUL�GDUL�SURWRNRO�NRQWURO� 

��WUDQVPLVL��7&3��GDQ�SURWRNRO�LQWHUQHW��,3�� 

7URMDQ�   ��-HQLV�PDOZDUH�\DQJ�PHQ\DPDU�VHEDJDL� 

��SURJUDP�\DQJ�EHUJXQD�DWDX�VDK��WHWDSL� 

��VHEHQDUQ\D�PHQJDQGXQJ�NRGH�EHUEDKD\D� 

��\DQJ�GDSDW�PHUXVDN�DWDX�PHQFXUL�GDWD� 

7RS�/HYHO�'RPDLQ ��%DJLDQ�WHUDWDV�GDODP�KLHUDUNL�VLVWHP�QDPD� 

�7/'��   ��GRPDLQ�LQWHUQHW��VHSHUWL��FRP���RUJ��DWDX� 

��QHW� 

7ZR�)DFWRU  ��0HWRGH�NHDPDQDQ�\DQJ�PHPHUOXNDQ�GXD� 

$XWKHQWLFDWLRQ���)$�� ��EHQWXN�YHULILNDVL�LGHQWLWDV�\DQJ�EHUEHGD� 

��VHEHOXP�PHPEHULNDQ�DNVHV��VHSHUWL� 

��NRPELQDVL�NDWD�VDQGL�GDQ�NRGH�\DQJ� 

��GLNLULPNDQ�PHODOXL�606� 

 

 



��� 

 

9 

9LUXV�   ��-HQLV�PDOZDUH�\DQJ�GDSDW�PHQJJDQGDNDQ� 

��GLULQ\D�VHQGLUL�GDQ�PHQ\HEDU�NH� 

��NRPSXWHU�ODLQ��VHULQJ�NDOL�PHUXVDN�DWDX� 

��PHQFXUL�GDWD� 

9LUWXDO�3ULYDWH  ��-DULQJDQ�SULEDGL�YLUWXDO�\DQJ� 

1HWZRUN��931�� ��PHQJDPDQNDQ�NRQHNVL�LQWHUQHW�GDUL� 

��PDWD�PDWD�GDQ�PHQ\HGLDNDQ�DNVHV�NH� 

��MDULQJDQ�SULEDGL�VHFDUD�DPDQ�PHODOXL� 

��LQWHUQHW�SXEOLN� 

9LUXV7RWDO�  ��/D\DQDQ�RQOLQH�\DQJ�PHQ\HGLDNDQ� 

��SHPLQGDLDQ�DQWLYLUXV�WHUKDGDS�ILOH�DWDX� 

��85/�XQWXN�PHQGHWHNVL�DSDNDK�PHUHND� 

��EHULVL�PDOZDUH� 

9RODWLOH�  ��-HQLV�SHQ\LPSDQDQ�GDWD�\DQJ� 

��PHPHUOXNDQ�GD\D�OLVWULN�XQWXN� 

��PHQ\LPSDQ�GDWD��VHSHUWL�5$0��\DQJ� 

��NHKLODQJDQ�GDWD�VDDW�GD\D�GLPDWLNDQ� 

9XOQHUDELOLW\�  ��.HOHPDKDQ�DWDX�FHODK�GDODP�SHUDQJNDW� 

��OXQDN�DWDX�VLVWHP�\DQJ�GDSDW� 

��GLHNVSORLWDVL�ROHK�SHQ\HUDQJ�XQWXN� 

��PHUXVDN��PHQJJDQJJX��DWDX�PHQFXUL� 

��GDWD� 

9XOQHUDELOLW\  ��3URVHV�LGHQWLILNDVL��HYDOXDVL��GDQ�PLWLJDVL�

$VVHVVPHQW�  ��NHUHQWDQDQ�GDODP�SHUDQJNDW�OXQDN�DWDX� 

��VLVWHP�NRPSXWHU�XQWXN�PHQLQJNDWNDQ� 

��NHDPDQDQ� 

 

: 

:LQGRZV�  ��6LVWHP�RSHUDVL�\DQJ�GLNHPEDQJNDQ�ROHK� 

��0LFURVRIW��GLJXQDNDQ�VHFDUD�OXDV�GL� 

��NRPSXWHU�SULEDGL�GDQ�VHUYHU� 

:LUHVKDUN�  ��3HUDQJNDW�OXQDN�DQDOLVLV�MDULQJDQ�\DQJ� 

��PHPXQJNLQNDQ�SHQJJXQD�XQWXN� 

��PHUHNDP�GDQ�PHQJDQDOLVLV�ODOX�OLQWDV� 

��MDULQJDQ�GDODP�ZDNWX�Q\DWD 



��� 

 

:KLWH�%R[�7HVWLQJ� ��3HQJXMLDQ�\DQJ�GLODNXNDQ�XQWXN�PHQJXML� 

��SHUDQJNDW�OXQDN�GHQJDQ�FDUD� 

��PHQJDQDOLVD�GDQ�PHQHOLWL�VWUXNWXU� 

��LQWHUQDO�GDQ�NRGH�GDUL�SHUDQJNDW�OXQDN 

:RUP�   ��-HQLV�PDOZDUH�\DQJ�GDSDW�PHQ\HEDU�GDQ� 

��PHQJJDQGDNDQ�GLULQ\D�VHQGLUL�VHFDUD� 

��RWRPDWLV�PHODOXL�MDULQJDQ�NRPSXWHU�� 

��WDQSD�PHPHUOXNDQ�EDQWXDQ�SHQJJXQD� 

 

= 

=HXV�7URMDQ�  ��-HQLV�WURMDQ�\DQJ�GLUDQFDQJ�XQWXN�PHQFXUL� 

��LQIRUPDVL�NHXDQJDQ�GDUL�NRPSXWHU� 

��NRUEDQ��VHSHUWL�GHWDLO�ORJLQ�SHUEDQNDQ� 

��RQOLQH� 

=RQH�)LOH�  ��)LOH�\DQJ�PHQ\LPSDQ�LQIRUPDVL� 

��NRQILJXUDVL�WHQWDQJ�GRPDLQ��WHUPDVXN� 

��FDWDWDQ�'16�\DQJ�PHQJKXEXQJNDQ�QDPD� 

��GRPDLQ�GHQJDQ�DODPDW�,3� 

=RQH�7UDQVIHU�  ��6HEXDK�SURVHV�\DQJ�GLJXQDNDQ�XQWXN� 

��PHQJ�FRS\���PHQJ�XSGDWH�LQIRUPDVL�GDWD� 

��]RQH�ILOH�GDUL�SULPDU\�'16�VHUYHU�NH� 

��VHFRQGDU\�'16�VHUYHU 

 

 

  



��� 

 

7(17$1*�3(18/,6 

 

,�*HGH�3XWX�.ULVQD�-XOLKDUWD� 

/DKLU�GL�'HQSDVDU��7HODK�PHQHPSXK�PDVD�

VWXGL� 6�� -XUXVDQ� 7HNQLN� ,QIRUPDWLND� GL�

8QLYHUVLWDV�3HPEDQJXQDQ�1DVLRQDO��831��

<RJ\DNDUWD�� 6�� 0DJLVWHU� 0DQDMHPHQ�

6LVWHP� ,QIRUPDVL� GL� 8QLYHUVLWDV�8GD\DQD�

%DOL�� 7HUOLEDW� GDODP� RUJDQLVDVL�

NHUHODZDQDQ�VHEDJDL�.HWXD�57,.�%DOL��6DDW�

LQL��SHQXOLV�IRNXV�PHQJDMDU�GL�ELGDQJ�F\EHU�

VHFXULW\� VHEDJDL� VHRUDQJ� 'RVHQ� GL�

8QLYHUVLWDV�3ULPDNDUD��(�PDLO���NULVQD�MXOLKDUWD#JPDLO�FRP� 

 


