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02772�'$1�3(56(0%$+$1 
Motto 

³���Ternyata (ucapan) itu menambah kuat iman mereka dan mereka menjawab, 

'Cukuplah Allah bagi kami dan Dia sebaik-EDLN�SHOLQGXQJ
�´� 

(QS. Ali 'Imran: 173) 

 

"Musuh terbesar dari pengetahuan bukanlah ketidaktahuan, melainkan ilusi 

pengetahuan." 

Persembahan 

Dengan penuh rasa syukur kepada Allah SWT, karya ini saya persembahkan 

kepada: 

1. Karya sederhana ini saya persembahkan untuk dua malaikat tanpa sayap 

dalam hidup saya, Bapak A. Rifai dan Ibu Diana. Terima kasih atas doa di 

setiap sujud malam yang menjadi lentera bagi saya, serta keringat yang 

bercucuran demi pendidikan ini. Walaupun keluarga kita tidak bergelimang 

harta, saya sangat bangga memiliki kalian; karena bagi saya, pengabdian 

dan kasih sayang kalian adalah kekayaan yang tak ternilai. Gelar ini bukan 

hanya milik saya, melainkan kado kecil untuk segala pengorbanan kalian 

yang tak pernah menuntut balas. 

2. Kepada Bapak Karnadi, S.Kom., M.Kom. selaku Dosen Pembimbing 

Utama, dan Bapak Muhammad Ihsan, S.T., M.Kom. selaku Dosen 

Pembimbing Pendamping, terima kasih atas kesabaran, waktu, dan ilmu luar 

biasa yang telah diberikan. Tanpa bimbingan Bapak, skripsi ini tidak akan 

terselesaikan dengan sempurna. Terima kasih pula kepada seluruh Bapak 

dan Ibu Dosen yang tidak dapat saya sebutkan satu per satu atas segala ilmu 

dan arahan berharga selama masa perkuliahan saya. 

3. Kekasih tercinta, Nelson Oktorija yang telah setia menemani langkah saya 

sejak semester tiga hingga saat ini. Terima kasih telah menjadi support 
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system terbaik yang selalu memberikan dukungan, motivasi, dan kesabaran 

bagi penulis dalam menyelesaikan skripsi ini. 

4. Karya sederhana ini saya persembahkan setulus hati untuk saudara-saudara 

kandung saya Etria Agustriani, terima kasih telah menjadi support system 

luar biasa yang selalu hadir dengan tawa dan semangat di tengah lelahnya 

tumpukan revisi. Terkhusus untuk saudara saya yang telah berpulang, 

Almarhumah Fitria Elisa, meski fisikmu tak lagi di sisi, namun memori dan 

semangatmu tetap hidup mengiringi setiap lembar perjuangan ini; skripsi ini 

adalah caraku untuk membuatmu bangga di sana. Tak lupa untuk keluarga 

besar, para Paman, Bibi, serta Sepupu, terima kasih atas doa tulus dan 

dukungan moral yang telah menjadi bagian tak terpisahkan dari perjalanan 

panjang ini. 

5. Kepada sahabat dan seluruh teman seperjuangan di Program Studi 

Teknologi Informasi Universitas Muhammadiyah Palembang, terima kasih 

atas solidaritas dan dukungannya selama ini. Perjuangan kita dalam 

menuntut ilmu akan selalu menjadi kenangan yang paling berharga. 

6. Kepada seluruh Staf Program Studi Teknologi Informasi Universitas 

Muhammadiyah Palembang, terima kasih atas segala bantuan, keramahan, 

dan pelayanan terbaik dalam administrasi maupun urusan akademik. Terima 

kasih telah banyak membantu dan memudahkan langkah penulis selama 

menempuh pendidikan hingga proses penyelesaian skripsi ini. 

7. Untuk diriku yang tidak pernah menyerah Terima kasih sudah tetap 

berjalan meski terkadang tertatih. Terima kasih sudah tetap waras di tengah 

revisi yang tak kunjung usai. Lembar ini adalah bukti bahwa kamu jauh 

lebih kuat dari yang kamu bayangkan. 

8.  Almamater kebanggaan saya, Universitas Muhammadiyah Palembang. 

Terima kasih telah menjadi saksi bisu perjuangan saya dan menyediakan 

ruang untuk bertumbuh. Di sinilah jejak pendidikan ini saya mulai, dan di 

sini pula gelar ini saya dedikasikan.  
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3HQHOLWLDQ� LQL� PHPEDKDV� SHQJHPEDQJDQ� 6LVWHP� ,QIRUPDVL� 3HQMXDODQ�

7DQGDQ�%XDK� 6HJDU� EHUEDVLV� DSOLNDVL�PRELOH� XQWXN�.HODSD� 6DZLW� VHEDJDL� VROXVL�
WHUKDGDS� PDVDODK� SHQFDWDWDQ� WUDQVDNVL� PDQXDO�� \DQJ� EHUSRWHQVL� PHQ\HEDENDQ�
NHWHUODPEDWDQ��NHKLODQJDQ�GDWD��GDQ�NHWLGDNDNXUDWDQ�SHUKLWXQJDQ��/DWDU�EHODNDQJ�
SHQHOLWLDQ� EHUDNDU� SDGD� NHPDMXDQ� WHNQRORJL� LQIRUPDVL� GDQ� NHEXWXKDQ� XQWXN�
PHQGLJLWDOLVDVL� SURVHV� RSHUDVLRQDO� GL� VHNWRU� SHUNHEXQDQ�� NKXVXVQ\D� GL� 5$0�
%HUNDK�7DQL�GL�'HVD�-HPHQDQJ��6LVWHP� LQL�GLNHPEDQJNDQ�PHQJJXQDNDQ�PHWRGH�
5DSLG�$SSOLFDWLRQ�'HYHORSPHQW� �5$'��� \DQJ�PHQHNDQNDQ�SHPEXDWDQ� SURWRWLSH�
FHSDW�GHQJDQ�NHWHUOLEDWDQ�SHQJJXQD��PHPXQJNLQNDQ�VLVWHP�XQWXN�GLXML��GLHYDOXDVL��
GDQ�GLVHVXDLNDQ�VHFDUD�LWHUDWLI�VHVXDL�GHQJDQ�NHEXWXKDQ�ODSDQJDQ��3URVHV�SHQHOLWLDQ�
PHOLSXWL�REVHUYDVL�ODQJVXQJ�DOXU�NHUMD�SHQMXDODQ�))%��ZDZDQFDUD�GHQJDQ�PDQDMHU�
GDQ� SHWDQL� XQWXN� PHQJHNVSORUDVL� SHUV\DUDWDQ� IXQJVLRQDO� VLVWHP�� GDQ� WLQMDXDQ�
SXVWDND�XQWXN�PHPSHUNXDW� WHRUL� GDQ�PHUDQFDQJ�DSOLNDVL� EHUEDVLV�)LUHEDVH�\DQJ�
PHQGXNXQJ� SHPURVHVDQ� GDQ� VLQNURQLVDVL� GDWD� VHFDUD� UHDO�WLPH�+DVLO� SHQHOLWLDQ�
GLKDUDSNDQ�PHQJKDVLONDQ�DSOLNDVL�\DQJ�PDPSX�PHQLQJNDWNDQ�HILVLHQVL�WUDQVDNVL��
WUDQVSDUDQVL�KDUJD��DNXUDVL�SHQFDWDWDQ�SHQMXDODQ�� VHUWD�NHPXGDKDQ�DNVHV� ULZD\DW�
GDQ� ODSRUDQ� GDWD� VHFDUD� GLJLWDO�� VHKLQJJD� PHQGXNXQJ� SHQLQJNDWDQ� NXDOLWDV�
SHQJHORODDQ�XVDKD�SHQMXDODQ�7%6�NHODSD�VDZLW�VHFDUD�PRGHUQ�GDQ�WHULQWHJUDVL� 
 
.DWD�.XQFL��6LVWHP�,QIRUPDVL��5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'���)LUHEDVH��
3HQMXDODQ�7DQGDQ�%XDK�6HJDU��7%6���$SOLNDVL�0RELOH� 
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$%675$&7 

 
��������������7KLV� UHVHDUFK� GLVFXVVHV� WKH� GHYHORSPHQW� RI� D�PRELOH� DSSOLFDWLRQ�EDVHG�
)UHVK�3DOP�)UXLW�%XQFK�6DOHV�,QIRUPDWLRQ�6\VWHP�DV�D�VROXWLRQ�WR�WKH�SUREOHP�RI�
UHFRUGLQJ�WUDQVDFWLRQV�PDQXDOO\�ZKLFK�KDV�WKH�SRWHQWLDO�WR�FDXVH�GHOD\V��ORVW�GDWD�
DQG� LQDFFXUDWH� FDOFXODWLRQV�� 7KH� UHVHDUFK� EDFNJURXQG� LV� URRWHG� LQ� DGYDQFHV� LQ�
LQIRUPDWLRQ� WHFKQRORJ\� DQG� WKH� QHHG� WR� GLJLWL]H� RSHUDWLRQDO� SURFHVVHV� LQ� WKH�
SODQWDWLRQ�VHFWRU��HVSHFLDOO\�DW�5$0�%HUNDK�7DQL�LQ�-HPHQDQJ�9LOODJH��7KLV�V\VWHP�
ZDV� GHYHORSHG�XVLQJ� WKH�5DSLG�$SSOLFDWLRQ�'HYHORSPHQW� �5$'��PHWKRG�ZKLFK�
HPSKDVL]HV� UDSLG� SURWRW\SLQJ�ZLWK� XVHU� LQYROYHPHQW�� VR� WKDW� WKH� V\VWHP� FDQ� EH�
WHVWHG�� HYDOXDWHG� DQG� DGMXVWHG� LWHUDWLYHO\� DFFRUGLQJ� WR� ILHOG� QHHGV��7KH� UHVHDUFK�
SURFHVV� LQFOXGHG� GLUHFW� REVHUYDWLRQ� RI� WKH� ))%� VDOHV�ZRUNIORZ�� LQWHUYLHZV�ZLWK�
PDQDJHUV�DQG�IDUPHUV�WR�H[SORUH�WKH�V\VWHP
V�IXQFWLRQDO�UHTXLUHPHQWV��DV�ZHOO�DV�D�
OLWHUDWXUH�UHYLHZ�WR�VWUHQJWKHQ�WKHRU\�DQG�GHVLJQ�D�)LUHEDVH�EDVHG�DSSOLFDWLRQ�WKDW�
VXSSRUWV�UHDO�WLPH�GDWD�SURFHVVLQJ�DQG�V\QFKURQL]DWLRQ��7KH�UHVXOWV�RI�WKH�UHVHDUFK�
DUH�H[SHFWHG�WR�SURGXFH�DSSOLFDWLRQV�WKDW�DUH�DEOH�WR�LQFUHDVH�WUDQVDFWLRQ�HIILFLHQF\��
SULFH� WUDQVSDUHQF\��DFFXUDF\�RI� VDOHV� UHFRUGLQJ��DV�ZHOO�DV�HDV\�DFFHVV� WR�GLJLWDO�
KLVWRU\� DQG� GDWD� UHSRUWV�� WKHUHE\� VXSSRUWLQJ� WKH� LPSURYHPHQW� LQ� WKH� TXDOLW\� RI�
PDQDJHPHQW�RI�WKH�SDOP�RLO�))%�VDOHV�EXVLQHVV�LQ�D�PRGHUQ�DQG�LQWHJUDWHG�PDQQHU� 
 
.H\ZRUGV��,QIRUPDWLRQ�6\VWHP��5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'���)LUHEDVH��
6DOHV�RI�)UHVK�)UXLW�%XQFKHV��))%���0RELOH�$SSOLFDWLRQ� 
 
 
  





 
 

[ 
 

'$)7$5�,6,� 
 

+$/$0$1�'(3$1 ............................................................................................. L 
+$/$0$1�3(1*(6$+$1 ............................................................................... LL 
+$/$0$1�3(56(78-8$1 ............................................................................ LLL 
HALAMAN PERNYATAAN .............................................................................. LY 
02772�'$1�3(56(0%$+$1 ........................................................................ Y 
$%675$. ........................................................................................................... YLL 
$%675$&7 ........................................................................................................ YLLL 
.$7$�3(1*$17$5 ........................................................................................... L[ 
'$)7$5�,6, .......................................................................................................... [ 
'$)7$5�*$0%$5 .......................................................................................... [LLL 
'$)7$5�7$%(/ ............................................................................................... [LY 
%$%�, ...................................................................................................................... � 
3(1'$+8/8$1 .................................................................................................. � 
����/DWDU�%HODNDQJ .............................................................................................. � 
����,GHQWLILNDVL�0DVDODK ...................................................................................... � 
����5XPXVDQ�0DVDODK ......................................................................................... � 
����3HQGHNDWDQ�3HPHFDKDQ�0DVDODK................................................................... � 
����7XMXDQ�0DVDODK ............................................................................................. � 
����0DQIDDW�3HQHOLWLDQ ........................................................................................ � 
����6LVWHPDWLV�3HQXOLVDQ .................................................................................... �� 

%$%�,, .................................................................................................................. �� 
7,1-$8$1�3867$.$ ...................................................................................... �� 

����6LVWHP�,QIRUPDVL ..................................................................................... �� 
�����$SOLNDVL .................................................................................................. �� 
�����$QGURLG ................................................................................................... �� 
����-DYD .......................................................................................................... �� 
����$QGURLG�6WXGLR ........................................................................................ �� 
����)LUHEDVH ................................................................................................... �� 
����5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'� ................................................. �� 
����8QLILHG�0RGHOLQJ�/DQJXDQJH��80/� ..................................................... �� 



 
 

[L 
 

������&ODVV�'LDJUDP ...................................................................................... �� 
������8VH�&DVH�'LDJUDP ................................................................................ �� 
������$FWLYLW\�'LDJUDP .................................................................................. �� 

����3HQHOLWLDQ�7HUGDKXOX .................................................................................... �� 
�����.HUDQJND�3HQHOLWLDQ .................................................................................. �� 

%$%�,,, ................................................................................................................. �� 
0(72'(�3(1(/,7,$1 ................................................................................... �� 
����7HPSDW�3HQHOLWLDQ ........................................................................................ �� 
����-DGZDO�3HQHOLWLDQ ......................................................................................... �� 
����0HWRGH�SHQJXPSXODQ�GDWD .......................................................................... �� 
������2EVHUYDVL .............................................................................................. �� 
������:DZDQFDUD ........................................................................................... �� 
������6WXGL�/LWHUDWXU ...................................................................................... �� 

����0HWRGH�3HQHOLWLDQ........................................................................................ �� 
����$QDOLVLV�6LVWHP ............................................................................................ �� 
������6LVWHP�\DQJ�6HGDQJ�%HUMDODQ ............................................................... �� 
������6LVWHP�\DQJ�'LXVXONDQ ......................................................................... �� 

����3HUDQFDQJDQ�6LVWHP .................................................................................... �� 
������8VH�&DVH�'LDJUDP ................................................................................ �� 
������$FWLYLW\�'LDJUDP�$GPLQ ...................................................................... �� 
������$FWLYLW\�'LDJUDP�3HWDQL ....................................................................... �� 
������$FWLYLW\�'LDJUDP�3HPLOLN .................................................................... �� 
������&ODVV�'LDJUDP ...................................................................................... �� 

����3HUDQFDQJDQ�'HVDLQ�,QWHUIDFH ..................................................................... �� 
������5DQFDQJDQ�+DODPDQ�ORJLQ ................................................................... �� 
������+DODPDQ�'DIWDU�$NXQ .......................................................................... �� 
������+DODPDQ�'DVKRUG�$GPLQ ..................................................................... �� 
������5DQFDQJDQ�+DODPDQ�WUDQVDNVL�SHPEHOLDQ ............................................ �� 
������+DODPDQ�6HPXD�7UDQVDNVL ................................................................... �� 
������5DQFDQJDQ�+DODPDQ�,QSXW�+DUJD ........................................................ �� 
������5DQFDQJDQ�+DODPDQ��'DVKERDUG�SHWDQL .............................................. �� 
������5DQFDQJDQ�+DODPDQ�5LZD\DW�WUDQVDNVL ............................................... �� 



 
 

[LL 
 

������5DQFDQJDQ�+DODPDQ�'DVKERDUG�SHPLOLN ............................................. �� 
%$%�,9 ................................................................................................................. �� 
+$6,/�'$1�3(0%$+$6$1 ........................................................................... �� 
����+DVLO�3HQJHPEDQJDQ�6LVWHP ....................................................................... �� 
����,PSOHPHQWDVL�6LVWHP ................................................................................... �� 
������$ULVWHNWXU�$SOLNDVL ............................................................................... �� 

������,PSOHPHQWDVL�$QWDUPXND�3HQJJXQD��8VHU�,QWHUIDFH� .............................. �� 
������,PSOHPHQWDVL�5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'� ........................... �� 
��������3HPEDJLDQ�+DN�$NVHV�3HQJJXQD .......................................................... �� 
��������$QDOLVLV�'DPSDN�5$'�7HUKDGDS�.HDPDQDQ�6LVWHP ............................ �� 
����,PSOHPHQWDVL�3HQJRODKDQ�'DWD�0HQJJXQDNDQ�)LUHEDVH ............................ �� 
������0HNDQLVPH�6LQNURQLVDVL�'DWD .............................................................. �� 

����3HQJXMLDQ�6LVWHP ......................................................................................... �� 
������0HWRGH�3HQJXMLDQ................................................................................. �� 

������+DVLO�3HQJXMLDQ�)XQJVLRQDO ..................................................................... �� 
����3HPEDKDVDQ�+DVLO�3HQHOLWLDQ ...................................................................... �� 
����.HOHELKDQ�'DQ�.HWHUEDWDVDQ�6LVWHP ........................................................... �� 
������.HOHELKDQ ............................................................................................. �� 
������.HWHUEDWDVDQ ......................................................................................... �� 

%$%�9 ................................................................................................................... �� 
3(18783 ............................................................................................................ �� 
����.HVLPSXODQ ................................................................................................. �� 
����6DUDQ ............................................................................................................ �� 

'$)7$5�3867$.$ 
/$03,5$1 
 
 
 
 
 
 
����� 
 
 



 
 

[LLL 
 

'$)7$5�*$0%$5 
 
 
*DPEDU�����5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'� .......................................��� 
*DPEDU�����0HWRGH�5DSLG�$SSOLFDWLRQ�'HYHORSPHQW ......................................��� 
*DPEDU�����.HUDQJND�3HQHOLWLDQ .......................................................................��� 
*DPEDU�����/RNDVL�3HQHOLWLDQ ...........................................................................��� 
*DPEDU�����)ORZFKDUW�\DQJ�EHUMDODQ� ...............................................................��� 
*DPEDU�����)ORZFKDUW�8VXONDQ� ........................................................................��� 
*DPEDU�����8VH�&DVH�'LDJUDP� ........................................................................��� 
*DPEDU�����$FWLYLW\�'LDJUDP�$GPLQ�� ..............................................................��� 
*DPEDU�����$FWLYLW\�'LDJUDP�SHWDQL� ................................................................��� 
*DPEDU�����$FWLYLW\�'LDJUDP�3HPLOLN� .............................................................��� 
*DPEDU�����&ODVV�'LDJUDP� ...............................................................................��� 
*DPEDU������+DODPDQ�ORJLQ� ..............................................................................��� 
*DPEDU������+DODPDQ�'DIWDU�$NXQ� .................................................................��� 
*DPEDU�������+DODPDQ�'DVKERDUG�$GPLQ� .......................................................��� 
*DPEDU������+DODPDQ�7UDQVDNVL�SHPEHOLDQ� ....................................................��� 
*DPEDU������+DODPDQ�6HPXD�7UDQVDNVL� ..........................................................��� 
*DPEDU������+DODPDQ�,QSXW�KDUJD ....................................................................��� 
*DPEDU������+DODPDQ�'DVKERDUG�3HWDQL� .........................................................��� 
*DPEDU������+DODPDQ�5LZD\DW�7UDQVDNVL� .......................................................��� 
*DPEDU������KDODPDQ�GDVKERDUG�SHPLOLN� ........................................................��� 
*DPEDU�����$UVLWHNWXU�$SOLNDVL� ........................................................................��� 
*DPEDU�����KDODPDQ�ORJLQ� ................................................................................��� 
*DPEDU�����KDODPDQ�'DVKERDUG�$GPLQ� ...........................................................��� 
*DPEDU�����+DODPDQ�7UDQVDNVL�SHPEHOLDQ� ......................................................��� 
*DPEDU�����KDODPDQ�LQSXW�KDUJD�DGPLQ� ...........................................................��� 
*DPEDU�����KDODPDQ�SHQMXDODQ�VDZLW�DGPLQ� ....................................................��� 
*DPEDU�����KDODPDQ�VHPXD�WUDQVDNVL� ..............................................................��� 
*DPEDU�����KDODPDQ�SURILO�DGPLQ� ....................................................................��� 
*DPEDU�����KDODPDQ�GDIWDU�SHWDQL .....................................................................��� 
*DPEDU������KDODPDQ�GDVERDUG�SHWDQL� .............................................................��� 
*DPEDU������KDODPDQ�KLVWRU\�WUDQVDNVL�SHWDQL� .................................................��� 
*DPEDU������KDODPDQ�GHWDLO�WUDQVDNVL�SHWDQL� ...................................................��� 
*DPEDU������KDODPDQ�GDVKERDUG�SHPLOLN� ........................................................��� 
*DPEDU������KDODPDQ�KLVWRU\�SHPEHOLDQ�SHPLOLN .............................................��� 
*DPEDU������KDODPDQ�KLVWRU\�SHQMXDODQ�SHPLOLN� .............................................��� 
*DPEDU������KDODPDQ�ORJRXW� ............................................................................��� 



 
 

[LY 
 

'$)7$5�7$%(/ 
 
7DEHO�����&ODVV�'LDJUDP ....................................................................................... �� 
7DEHO�����6LPERO�8VH�&DVH� .................................................................................. �� 
7DEHO������$FWLYLW\�'LDJUDP� ................................................................................ �� 
7DEHO������3HQHOLWLDQ�7HUGDKXOX� ........................................................................... �� 
7DEHO�����-DGZDO�3HQHOLWLDQ��6HSWHPEHU�����±�)HEUXDUL������� .......................... �� 
7DEHO�����3HPEDJLDQ�+DN�$NVHV�3HQJJXQD� ......................................................... �� 
7DEHO�����3HQJXMLDQ�PHODNXNDQ�ORJLQ� .................................................................. �� 
7DEHO�����SHQJXMLDQ�PHODNXNDQ�ULJLVWHU� ............................................................... �� 
7DEHO�����3HQJXMLDQ�PHODNXNDQ�ORJLQ�SHPLOLN� .................................................... �� 
7DEHO�����SHQJXMLDQ�PHODNXNDQ�WUDQVDNL�SHPEHOLDQ� ............................................ �� 
7DEHO�����3HQJXMLDQ�PHODNXNDQ�LQSXW�KDUJD�WHUEDUX� ........................................... �� 
7DEHO�����SHQJXMLDQ�PHODNXNDQ�SHQMXDODQ�VDZLW� ................................................. �� 
7DEHO�����SHQJXML�PHOLKDW�VHPXD�WUDQVDNVL� .......................................................... �� 
7DEHO�����SHQJXMLDQ�PHOLKDW�GDWD�XVHU�DGPLQ� ...................................................... �� 
7DEHO������SHQJXMLDQ�PHOLKDW�KLVWRU\�WUDQVDNVL�XVHU� ............................................ �� 
7DEHO������SHQJXMLDQ�PHOLKDW�KLVWRU\�WUDQVDNVL�SHPLOLN� ...................................... �� 
7DEHO������SHQJXMLDQ�PHODNXNDQ�ORJRXW�DGPLQ� ................................................... �� 
7DEHO������SHQJXMLDQ�ORJRXW�XVHU� ......................................................................... �� 
7DEHO������SHQJXMLDQ�ORJRXW�SHPLOLN� ................................................................... �� 
7DEHO������+DVLO�3HQJXMLDQ�� ................................................................................. �� 
 
 

 



 
 

� 
 

%$%�, 
3(1'$+8/8$1 

 
 

����/DWDU�%HODNDQJ 

3HUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL� GL� ,QGRQHVLD� SDGD� HUD� PRGHUQ� WHODK�

PHQJDODPL� NHPDMXDQ� \DQJ� VDQJDW� SHVDW� GDQ� VLJQLILNDQ� VHLULQJ� GHQJDQ� VHPDNLQ�

PHQLQJNDWQ\D�NHEXWXKDQ�PDV\DUDNDW�DNDQ�DNVHV�LQIRUPDVL�\DQJ�FHSDW��DNXUDW�GDQ�

HILVLHQ��7UDQVIRUPDVL�GLJLWDO�WHODK�PHUDPEDK�NH�EHUEDJDL�VHNWRU�NHKLGXSDQ��PXODL�

GDUL�SHPHULQWDKDQ��SHQGLGLNDQ��NHVHKDWDQ��SHUHNRQRPLDQ��KLQJJD�LQGXVWUL�NUHDWLI��

.HPDMXDQ� LQIUDVWUXNWXU� WHNQRORJL� VHSHUWL� SHUOXDVDQ� MDULQJDQ� LQWHUQHW��

SHQJHPEDQJDQ� MDULQJDQ� �*� GDQ� �*�� VHUWD�PHQLQJNDWQ\D� SHQJJXQDDQ� SHUDQJNDW�

GLJLWDO� WHODK� PHPSHUFHSDW� DGRSVL� WHNQRORJL� LQIRUPDVL� GL� EHUEDJDL� ODSLVDQ�

PDV\DUDNDW�� WHUPDVXN� GL� VHNWRU� SHUWDQLDQ� GDQ� SHUNHEXQDQ�� .HKDGLUDQ� WHNQRORJL�

VHSHUWL�NHFHUGDVDQ�EXDWDQ��ELJ�GDWD��GDQ�VLVWHP�LQIRUPDVL�GLJLWDO�MXJD�PHPSHUNXDW�

SHQJHORODDQ�GDWD�GDQ�PHQGXNXQJ�SHQJDPELODQ�NHSXWXVDQ�VHFDUD�UHDO�WLPH>�@�� 

'DODP� NRQWHNV� SHQMXDODQ� EXDK� NHODSD� VDZLW�� SHPDQIDDWDQ� WHNQRORJL�

LQIRUPDVL� PHPXQJNLQNDQ� SURVHV� SHQFDWDWDQ� KDVLO� SDQHQ�� SHPDQWDXDQ� KDUJD��

WUDQVDNVL� SHQMXDODQ� GDQ� SHQGLVWULEXVLDQ� KDVLO� SDQHQ�� HILVLHQ� GDQ� WHULQWHJUDVL�� 'L�

ELGDQJ� SHUHNRQRPLDQ�� SHUNHPEDQJDQ� WHNQRORJL� LQIRUPDVL� WHODK� PHODKLUNDQ�

HNRVLVWHP�SHUHNRQRPLDQ�GLJLWDO�VHSHUWL�H�FRPPHUFH��ILQWHFK��GDQ�OD\DQDQ�EHUEDVLV�

DSOLNDVL� \DQJ� EHUNRQWULEXVL� WHUKDGDS� SHQLQJNDWDQ� HILVLHQVL� WUDQVDNVL� GDQ�

SHUWXPEXKDQ� SHUHNRQRPLDQ� QDVLRQDO�� 3HPHULQWDK� ,QGRQHVLD� MXJD� PHQGRURQJ�

WUDQVIRUPDVL�GLJLWDO�PHODOXL�EHUEDJDL�NHELMDNDQ�GDQ�SURJUDP��SHQLQJNDWDQ�OLWHUDVL�

GLJLWDO�GL�PDV\DUDNDW>�@��'HQJDQ�GHPLNLDQ��SHUNHPEDQJDQ�WHNQRORJL�LQIRUPDVL�GL�



� 
 

 
 

HUD� PRGHUQ� WLGDN� KDQ\D� PHQXQMDQJ� DNWLYLWDV� VHKDUL�KDUL�� WHWDSL� MXJD� EHUSHUDQ�

VWUDWHJLV� GDODP�PHQLQJNDWNDQ� SURGXNWLYLWDV� VHNWRU� SHUNHEXQDQ� NHODSD� VDZLW� GDQ�

GD\D�VDLQJ�EDQJVD�,QGRQHVLD�GL�WLQJNDW�JOREDO� 

.HODSD�VDZLW�PHUXSDNDQ�NRPRGLWDV�SHUNHEXQDQ�\DQJ�VWUDWHJLV�GL�,QGRQHVLD��

GHQJDQ�QLODL�HNRQRPL�\DQJ�WLQJJL�GDQ�SHUDQ�NUXVLDO�GDODP�PHQRSDQJ�SHQGDSDWDQ�

PDV\DUDNDW��WHUXWDPD�GL�SHGHVDDQ��3HUPLQWDDQ�SURGXN�WXUXQDQ�NHODSD�VDZLW�WHUXV�

PHQLQJNDW� VHWLDS� WDKXQQ\D� VHLULQJ� GHQJDQ� SHUNHPEDQJDQ� LQGXVWUL� SDQJDQ��

NRVPHWLN��GDQ�HQHUJL��6LWXDVL�LQL�PHQMDGLNDQ�SHQMXDODQ�7DQGDQ�%XDK�6HJDU��7%6��

VHEDJDL�SURVHV�NUXVLDO�GDODP�UDQWDL�SDVRN�NHODSD�VDZLW��1DPXQ��GL�WLQJNDW�ODSDQJDQ��

NKXVXVQ\D� GL� 5XPDK� 7LPEDQJ�5$0��� WUDQVDNVL� 7%6� PDVLK� EDQ\DN� GLODNXNDQ�

VHFDUD� PDQXDO�� 6LVWHP� SHQFDWDWDQ� \DQJ� PDVLK� PHQJDQGDONDQ� EXNX� FDWDWDQ� GDQ�

NDONXODWRU� VHGHUKDQD� VHULQJNDOL� PHQLPEXONDQ� EHUEDJDL� SHUPDVDODKDQ�� VHSHUWL�

NHWLGDN�DNXUDWDQ�GDWD��NHVDODKDQ�LQSXW��NHWHUODPEDWDQ�SHQ\DPSDLDQ�LQIRUPDVL��GDQ�

UHQGDKQ\D� WUDQVSDUDQVL� DQWDUD� SHWDQL� GDQ� RSHUDWRU� SHQLPEDQJDQ�� +DPEDWDQ�

KDPEDWDQ�LQL�GDSDW�EHUGDPSDN�SDGD�HILVLHQVL�RSHUDVLRQDO�GDQ�NHSHUFD\DDQ�SHWDQL�

WHUKDGDS�OHPEDJD�SHQLPEDQJDQ>�@� 

6DODK�VDWX�NRPRGLWDV�SHQWLQJ�\DQJ�VDQJDW�EHUJDQWXQJ�SDGD�SHQFDWDWDQ�\DQJ�

DNXUDW�DGDODK�WDQGDQ�EXDK�VHJDU��7%6��NHODSD�VDZLW��'L�EHEHUDSD�GDHUDK��WHUPDVXN�

6XPDWHUD� 6HODWDQ�� SHQMXDODQ� 7%6� VHEDJLDQ� EHVDU� PDVLK� GLODNXNDQ� VHFDUD�

NRQYHQVLRQDO�� 3HWDQL� GDQ� SHQJXPSXO� ELDVDQ\D�PHQFDWDW� WUDQVDNVL�PHQJJXQDNDQ�

EXNX� FDWDWDQ� VHGHUKDQD� DWDX� ORJERRN�� PHODNXNDQ� SHUKLWXQJDQ� PDQXDO�� GDQ�

PHQJRPXQLNDVLNDQ� LQIRUPDVL�KDUJD�VHFDUD� ODQJVXQJ��0HWRGH� LQL� UHQWDQ� WHUKDGDS�
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EHUEDJDL�PDVDODK�� VHSHUWL� NHVDODKDQ�HQWUL� GDWD�� KLODQJQ\D�FDWDWDQ� WUDQVDNVL�� � GDQ�

SRWHQVL�NXUDQJQ\D�WUDQVSDUDQVL�GDODP�SURVHV�SHQLPEDQJDQ�GDQ�SHPED\DUDQ>�@��� 

1DPXQ� GHPLNLDQ�� NRQGLVL� GL� ODSDQJDQ� PHQXQMXNNDQ� EDKZD� SURVHV�

SHQMXDODQ�7%6��NKXVXVQ\D�GL�5XPDK�7LPEDQJ� �5$0���PDVLK�EDQ\DN�GLODNXNDQ�

VHFDUD�NRQYHQVLRQDO��3HQFDWDWDQ�WUDQVDNVL�\DQJ�PDVLK�PHQJJXQDNDQ�EXNX�FDWDWDQ�

PDQXDO�GDQ�SHUKLWXQJDQ� VHGHUKDQD�PHQLPEXONDQ� EHUEDJDL�SHUPDVDODKDQ�� VHSHUWL�

NHVDODKDQ� SHQFDWDWDQ� �KXPDQ� HUURU��� NHWLGDNDNXUDWDQ� GDWD�� NHKLODQJDQ� GDWD�

WUDQVDNVL��VHUWD�NHWHUODPEDWDQ�GDODP�SHQ\DPSDLDQ�LQIRUPDVL�NHSDGD�SHWDQL��6HODLQ�

LWX��PHWRGH�PDQXDO� MXJD�PHQ\XOLWNDQ� GDODP�SURVHV� SHQFDULDQ� GDWD�� UHNDSLWXODVL��

VHUWD�SHQ\XVXQDQ�ODSRUDQ��WHUXWDPD�NHWLND�MXPODK�WUDQVDNVL�\DQJ�GLNHOROD�VHPDNLQ�

EHVDU� 

3HUPDVDODKDQ�WHUVHEXW�MXJD�WHUMDGL�SDGD�5$0�%HUNDK�7DQL�\DQJ�EHUORNDVL�

GL�'HVD�-HPHQDQJ��6LVWHP�SHQFDWDWDQ�WUDQVDNVL�\DQJ�PDVLK�PDQXDO�PHQ\HEDENDQ�

UHQGDKQ\D� HILVLHQVL� RSHUDVLRQDO� VHUWD� NXUDQJQ\D� WUDQVSDUDQVL� GDODP� SURVHV�

SHQLPEDQJDQ� GDQ� SHPED\DUDQ�� 3HWDQL� VHULQJNDOL� WLGDN� PHQGDSDWNDQ� LQIRUPDVL�

WUDQVDNVL� VHFDUD� FHSDW� GDQ� DNXUDW�� VHKLQJJD� EHUSRWHQVL� PHQLPEXONDQ�

NHWLGDNSHUFD\DDQ�WHUKDGDS�SHQJHOROD��6HODLQ�LWX��WLGDN�DGDQ\D�VLVWHP�SHQ\LPSDQDQ�

GDWD� \DQJ� WHUVWUXNWXU� GDQ� WHULQWHJUDVL� MXJD� PHQ\XOLWNDQ� SLKDN� SHQJHOROD� GDODP�

PHODNXNDQ�PRQLWRULQJ��HYDOXDVL��VHUWD�SHQJDPELODQ�NHSXWXVDQ�\DQJ�WHSDW� 

)LUHEDVH� EHUSHUDQ� VHEDJDL� EDFNHQG� GDODP� SHQHOLWLDQ� LQL� NDUHQD� OD\DQDQ�

EDFNHQG�DV�D�VHUYLFH�%DD6�� \DQJ� GLNHPEDQJNDQ� ROHK� JRRJOH�� PHQ\HGLDNDQ�

EHUEDJDL�ILWXU�WHULQWHUDNVDL�GDSDW�PHQGXNXQJ�SHQJHPEDQJDQ�DSOLNDVL�PRELOH�VHFDUD�

HILVLHQ��UHDO�WLPH�GDQ�DPDQ��-DGL��XQWXN�3URVHV�\DQJ�GLPXODL�GHQJDQ�$XWHQWLNDVL�
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)LUHEDVH��\DQJ�PHPYHULILNDVL�LGHQWLWDV�SHWDQL�GDQ�SHWXJDV�5$0�XQWXN�PHPDVWLNDQ�

DNVHV�\DQJ�DPDQ��6HWHODK�EHUKDVLO�PDVXN��GDWD�WUDQVDNVL�SHQLPEDQJDQ�7%6�GLFDWDW�

ROHK� SHWXJDV� GDQ� ODQJVXQJ� GLNLULP� NH� )LUHEDVH� 5HDOWLPH� 'DWDEDVH�� 6HWLDS�

SHUXEDKDQ�SDGD�GDWD�\DQJ�GLPDVXNNDQ�DNDQ�GLSHUEDUXL�VHFDUD�RWRPDWLV�GL�VHPXD�

SHUDQJNDW�SHQJJXQD�WDQSD�SHUOX�SHQ\HJDUDQ�PDQXDO��3HWDQL�GDSDW�PHOLKDW�ULZD\DW�

WUDQVDNVL�PHUHND�ODQJVXQJ�PHODOXL�DSOLNDVL��NDUHQD�ILUHEDVH�PHPLOLNL�NHXQJJXODQ�

SDGD� VLQNURQLVDVL� GDWD� VHFDUD� ODQJVXQJ� PHPHODOXL� FORXG� ILUHVWRUH� GDQ� UHDOWLPH�

GDWDEDVH�VHKLQJJD�GDWD�WUDQVDNVL�SHQMXDODQ�GDSDW�VHFDUD�FHSDW� WDQSD�PHPHUOXNDQ�

SHQJHOROD�VHUYHU�VHFDUD�PDQXDO>�@��6HODLQ�LWX��NHDPDQDQ�ILUHEDVH�PHQ\HGLDNDQ�ILWXU�

DXWKHQFDWLRQ� XQWXN� PHQJHOROD� DNVHV� SHQJJXQD� VHFDUD� DPDQ�� VHFXULW\� UXOHV�

PHPXQJNLQNDQ�SHPEDWDVDQ�KDN�DNVHV�GDWD�VHVXDL�SHUDQ�SHQJJXQD�VHKLQJD�GDSDW�

PHQFHJDK� DNVHV� WLGDN� VDK�� )LUHEDVH� WHODK� PHQHUDSNDQ� HQNULSVL� GDWD� EDLN� VDDW�

SHQJLULPDQ� PDXSXQ� SHQ\LPSDQDQ�� GLGXNXQJ� ROHK� LQIUDVWUXNWXU� FORXG� VHKLQJJD�

PDPSXQ�PHQMDJD�NHUDKDVLDDQ�GDQ�LQWHJULWDV�GDWD�SHQJJXQD��6LIDWQ\D�\DQJ�VFDODEOH�

GDQ� HILVLHQ� VHFDUD� ELD\D� PDND� GDUL� LWX� ILUHEDVH� DGDODK� VROXVL� \DQJ� WHSDW� GDODP�

SHQJHPEDQJDQ�VLVWHP�LQIRUPDVL�SHQMXDODQ�EXDK�NHSDOD�VDZLW�\DQJ�EHUEDVLV�PRELOH�

NDUHQD�PHQ\HVXDLNDQ�NHEXWXKDQ�VLVWHP� 

5$0�%HUNDK�7DQL��XQLW�SHQLPEDQJDQ�GDQ�SHQ\LPSDQDQ�7%6�NHODSD�VDZLW�

GL� 'HVD� -HPHQDQJ�� PHQJKDGDSL� EHEHUDSD� WDQWDQJDQ� EHVDU� \DQJ� PHPHQJDUXKL�

HIHNWLYLWDV� RSHUDVLRQDO� GDQ� NXDOLWDV� OD\DQDQ� NHSDGD� SHWDQL�� 6LVWHP� SHQFDWDWDQ�

WUDQVDNVL�PDQXDO�\DQJ�PHQJJXQDNDQ�EXNX�FDWDWDQ�UHQWDQ�WHUKDGDS�NHVDODKDQ�LQSXW��

NHKLODQJDQ�GDWD��GDQ�SHUEHGDDQ�DQWDUD�MXPODK�7%6�\DQJ�GLWLPEDQJ�GDQ�GDWD�\DQJ�

WHUFDWDW�� .HWHUJDQWXQJDQ� SDGD� SHUKLWXQJDQ� PDQXDO� MXJD� PHPSHUODPEDW� SURVHV�
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UHNDSLWXODVL�� VHKLQJJD� SHWDQL� WLGDN� PHPSHUROHK� LQIRUPDVL� WUDQVDNVL� \DQJ� WHSDW�

ZDNWX�GDQ�DNXUDW>�@��.XUDQJQ\D� WUDQVSDUDQVL� GDODP�SHQ\DPSDLDQ�GDWD� WUDQVDNVL�

VHULQJNDOL� PHQLPEXONDQ� NHWLGDNSHUFD\DDQ� DQWDUD� SHWDQL� GDQ� SHQJHOROD� 5$0��

WHUXWDPD�NHWLND�WHUMDGL�SHUEHGDDQ�GDODP�SHQLPEDQJDQ�DWDX�SHUKLWXQJDQ�KDUJD�MXDO��

/HELK� ODQMXW�� NXUDQJQ\D� VLVWHP� SHQ\LPSDQDQ� GDWD� WHUVWUXNWXU� PHQ\XOLWNDQ�

SHQJHOROD�XQWXN�PHQHOXVXUL�ULZD\DW�WUDQVDNVL�VDDW�GLEXWXKNDQ�XQWXN�HYDOXDVL�DWDX�

SHODSRUDQ��3HUPDVDODKDQ�LQL�PHQXQMXNNDQ�EDKZD�5$0�%HUNDK�7DQL�PHPEXWXKNDQ�

VLVWHP�LQIRUPDVL�\DQJ�OHELK�PRGHUQ��DNXUDW��GDQ�RWRPDWLV�DJDU�SURVHV�SHQLPEDQJDQ�

GDQ�SHQFDWDWDQ�7%6�PHQMDGL�OHELK�HILVLHQ��WUDQVSDUDQ��GDQ�DNXQWDEHO� 

6LVWHP� SHQMXDODQ� 7%6� NHODSD� VDZLW� GLKDUDSNDQ� PHQMDGL� OHELK� PRGHUQ��

FHSDW��GDQ�DNXUDW��3HQJHPEDQJDQ�DSOLNDVL�LQL�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�VROXVL�

XQWXN� PHPHQXKL� NHEXWXKDQ� SHODNX� XVDKD� GDODP�PHQJHOROD� WUDQVDNVL� SHQMXDODQ�

VHFDUD� GLJLWDO�� VHNDOLJXV� PHQGXNXQJ� SHQLQJNDWDQ� PDQDMHPHQ� GLVWULEXVL� 7%6� GL�

WLQJNDW� SHWDQL� GDQ� SHQJXPSXO�� 2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�

PHUDQFDQJ�GDQ�PHQJHPEDQJNDQ�DSOLNDVL�VHOXOHU�\DQJ�GDSDW�PHPIDVLOLWDVL�SURVHV�

SHQFDWDWDQ�� SHQJHORODDQ�� GDQ� SHODSRUDQ� SHQMXDODQ� 7%6� PHQJJXQDNDQ� )LUHEDVH�

VHEDJDL�SODWIRUP�SHUDQFDQJDQ� 

'HQJDQ� GHPLNLDQ�� SHQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHUDQFDQJ� ³6LVWHP�

3HQMXDODQ�%XDK�.HODSD�6DZLW�%HUEDVLV�0RELOH�0HQJJXQDNDQ�)LUHEDVH´��VHEDJDL�

VROXVL� PRGHUQ� XQWXN� PHQLQJNDWNDQ� HIHNWLYLWDV�� WUDQVSDUDQVL�� GDQ� DNXUDVL� GDODP�

SURVHV�SHQMXDODQ�7%6�GL�HUD�JOREDOLVDVL�VDDW�LQL� 
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����,GHQWLILNDVL�0DVDODK 

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLMHODVNDQ�� GDSDW� GLLGHQWLILNDVL�

EHEHUDSD�SHUPDVDODKDQ�GDODP�SURVHV�SHQMXDODQ�7DQGDQ�%XDK�6HJDU��7%6��NHODSD�

VDZLW��VHEDJDL�EHULNXW� 

�� 3HQFDWDWDQ� WUDQVDNVL� EXDK� NHODSD� VDZLW� PDVLK� GLODNXNDQ� VHFDUD� PDQXDO��

\DQJ� GDSDW� PHQ\HEDENDQ� NHVDODKDQ� NHWLN�� NHKLODQJDQ� GDWD�� GDQ�

PHPSHUVXOLW�SURVHV�SHQFDULDQ�GDQ�SHQJHORODDQ�LQIRUPDVL�SHQMXDODQ� 

�� ,QIRUPDVL�KDUJD�EXDK�NHODSD�VDZLW�WLGDN�GLNRPXQLNDVLNDQ�VHFDUD�FHSDW�GDQ�

DNXUDW�� VHKLQJJD� SHWDQL� GDQ� SHQJXPSXO� VHULQJNDOL� WLGDN� PHQJHWDKXL�

SHUXEDKDQ�KDUJD�WHUEDUX��VHKLQJJD�PHQJDNLEDWNDQ�NXUDQJQ\D�WUDQVSDUDQVL�

GDODP�WUDQVDNVL� 

�� 7LGDN� DGDQ\D� VLVWHP� GLJLWDO� \DQJ� PHQ\HGLDNDQ� SHPDQWDXDQ� WUDQVDNVL�

WHULQWHJUDVL� PHQJDNLEDWNDQ� NHWLGDNPDPSXDQ� XQWXN� PHQJDNVHV� ULZD\DW�

SHQMXDODQ��ODSRUDQ�SHQGDSDWDQ��GDQ�GDWD�DNWLYLWDV�ELVQLV�VHFDUD�UHDO�WLPH� 

�� .RPXQLNDVL� DQWDUD� SHQJHSXO� GDQ� SHQMXDO� PDVLK� PHQJJXQDNDQ� FDUD�

WUDGLVLRQDO�� VHSHUWL� SHUWHPXDQ� ODQJVXQJ� DWDX� WHOHSRQ�� \DQJ� VHULQJ�

PHQLPEXONDQ� NHWHUODPEDWDQ� LQIRUPDVL� GDQ� NXUDQJ� HIHNWLI� GDODP� SURVHV�

WUDQVDNVL� 

����5XPXVDQ�0DVDODK 

%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK� \DQJ� WHODK� GLMHODVNDQ�� SHUWDQ\DDQ�

SHQHOLWLDQQ\D�DGDODK�VHEDJDL�EHULNXW� 

�� %DJDLPDQD�PHUDQFDQJ�VLVWHP�SHQFDWDWDQ�GLJLWDO�XQWXN�WUDQVDNVL�SHQMXDODQ�

EXDK�NHODSD�VDDZLW�NHODSD�VDZLW�DJDU�OHELK�DNXUDW�GDQ�PXGDK�GLNHOROD" 
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�� %DJDLPDQD�PHQ\HGLDNDQ�LQIRUPDVL�KDUJD�EXDK�NHODSD�VDZLW�\DQJ�FHSDW�GDQ�

UHDO�WLPH� PHODOXL� DSOLNDVL� VHOXOHU� XQWXN� PHQLQJNDWNDQ� WUDQVSDUDQVL�

WUDQVDNVL" 

�� %DJDLPDQD�PHPEDQJXQ�VLVWHP�GLJLWDO�WHUSXVDW�\DQJ�PDPSX�PHQDPSLONDQ�

ULZD\DW�GDQ�ODSRUDQ�SHQMXDODQ�EXDK�VDZLW��WHULQWHJUDVL�VHFDUD�UHDO�WLPH" 

�� %DJDLPDQD� PHQJHPEDQJNDQ� ILWXU� NRPXQLNDVL� \DQJ� OHELK� HILVLHQ� GDODP�

DSOLNDVL� VHOXOHU� XQWXN� PHQGXNXQJ� LQWHUDNVL� DQWDUD� SHQMXDO� GDQ� SHPEHOL�

7%6" 

����3HQGHNDWDQ�3HPHFDKDQ�0DVDODK� 

3HQGHNDWDQ�SHUPDVDODKDQ�GDODP�SHQHOLWLDQ��5DQFDQJDQ�6LVWHP�,QIRUPDVL�

3HQMXDODQ� %XDK� .HODSD� 6DZLW� %HUEDVLV� 0RELOH� 0HQJJXQDNDQ� )LUHEDVH� �6WXGL�

.DVXV��5$0�%HUNDK�7DQL��'HVD�-HPHQDQJ���GLDUDKNDQ�SDGD�NHEXWXKDQ�DNDQ�VLVWHP�

LQIRUPDVL�\DQJ�PDPSX�PHQGXNXQJ�SURVHV�SHQMXDODQ�VHFDUD�HIHNWLI�GDQ�WHULQWHJUDVL��

3HQLQJNDWDQ�YROXPH�WUDQVDNVL�GDQ�EHUWDPEDKQ\D�MXPODK�SHWDQL�WHODK�PHQ\HEDENDQ�

SURVHV�SHQJHORODDQ�GDWD�SHQMXDODQ��\DQJ�PDVLK�GLODNXNDQ�VHFDUD�PDQXDO��PHQMDGL�

NXUDQJ�HILVLHQ��3HQFDWDWDQ� WUDQVDNVL��SHQJXPSXODQ�GDWD�SHWDQL��SHUKLWXQJDQ�KDVLO�

SHQLPEDQJDQ�� GDQ� SHQ\XVXQDQ� ODSRUDQ� SHQMXDODQ� \DQJ� EHOXP� WHUNRPSXWHULVDVL�

EHUSRWHQVL�PHQ\HEDENDQ�NHVDODKDQ�GDWD�� NHWHUODPEDWDQ� LQIRUPDVL�� GDQ� NHVXOLWDQ�

GDODP�SHPDQWDXDQ�GDQ�HYDOXDVL�SHQMXDODQ��.RQGLVL�LQL�EHUGDPSDN�SDGD�UHQGDKQ\D�

DNXUDVL�LQIRUPDVL�GDQ�SHQJDPELODQ�NHSXWXVDQ�\DQJ�NXUDQJ�RSWLPDO�ROHK�SHQJHOROD�

5$0� 

8QWXN�PHQJDWDVL�PDVDODK�WHUVHEXW��SHQHOLWLDQ�LQL�PHQHUDSNDQ�PHWRGH�5DSLG�

$SSOLFDWLRQ�'HYHORSPHQW��5$'��GDODP�SHQJHPEDQJDQ�VLVWHP�LQIRUPDVL��0HWRGH�

5$'� GLSLOLK� NDUHQD� PHQDZDUNDQ� SHQJHPEDQJDQ� \DQJ� FHSDW�� IOHNVLEHO�� GDQ�
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EHURULHQWDVL� SDGD� SHQJJXQD>�@�� 5$'� PHOLSXWL� SHUHQFDQDDQ� NHEXWXKDQ�� GHVDLQ�

VLVWHP�� SHQJHPEDQJDQ� DSOLNDVL�� VHUWD� LPSOHPHQWDVL� GDQ� SHQJXMLDQ�� 6HODPD� IDVH�

GHVDLQ�GDQ�SHQJHPEDQJDQ��VHEXDK�DSOLNDVL�PRELOH�GLNHPEDQJNDQ�\DQJ�WHULQWHJUDVL�

GHQJDQ� )LUHEDVH� VHEDJDL� EDVLV� GDWD� GDQ� OD\DQDQ� EDFNHQG� XQWXN� PHQGXNXQJ�

PDQDMHPHQ�GDWD�SHQMXDODQ�VHFDUD� UHDO�WLPH>�@��0HODOXL�SHQGHNDWDQ�5$'��VLVWHP�

LQIRUPDVL� \DQJ� GLKDVLONDQ� GLKDUDSNDQ� GDSDW� PHQLQJNDWNDQ� HILVLHQVL� SURVHV�

SHQMXDODQ��DNXUDVL�GDWD��GDQ�NXDOLWDV�OD\DQDQ�GL�5$0�%HUNDK�7DQL��'HVD�-HPHQDQJ� 

7DKDS� SHQJHPEDQJDQ� GLPXODL� GHQJDQ� WDKDS� 3HUHQFDQDDQ�� \DQJ�

PHQJLGHQWLILNDVL� NHEXWXKDQ� SHQWLQJ� VHSHUWL� SHQFDWDWDQ� GDWD� WDQGDQ� EXDK� VHJDU�

�7%6���SHUKLWXQJDQ�KDUJD�RWRPDWLV�EHUGDVDUNDQ�EHUDW��GDQ�SHQ\LPSDQDQ�GDWD�VHFDUD�

UHDO�WLPH�PHODOXL�)LUHEDVH>�@��7DKDS�LQL�MXJD�PHQHQWXNDQ�VXPEHU�GD\D��OLQLPDVD�

SUR\HN��GDQ�FDNXSDQ�VLVWHP��7DKDS�VHODQMXWQ\D�DGDODK�$QDOLVLV�3HUV\DUDWDQ��VHEXDK�

SURVHV� \DQJ� PHQGDODPL� SHUV\DUDWDQ� IXQJVLRQDO� GDQ� QRQ�IXQJVLRQDO�� WHUPDVXN�

NHEXWXKDQ�SHWDQL��RSHUDWRU�5$0��GDQ�PHNDQLVPH�LQWHJUDVL�)LUHEDVH��6HODQMXWQ\D��

WDKDS�'HVDLQ�6LVWHP�GLPXODL��GL�PDQD�DUVLWHNWXU�DSOLNDVL��VWUXNWXU�EDVLV�GDWD��GDQ�

GHVDLQ�DQWDUPXND�SHQJJXQD�GLNHPEDQJNDQ�EHUGDVDUNDQ�KDVLO�DQDOLVLV�VHEHOXPQ\D� 

7DKDS�VHODQMXWQ\D�DGDODK�3HQJRGHDQ��\DLWX�SHPEXDWDQ�DSOLNDVL�VHOXOHU�GDQ�

LQWHJUDVLQ\D� GHQJDQ� )LUHEDVH� VHVXDL� UDQFDQJDQ� \DQJ� WHODK� GLWHWDSNDQ�� 6HWHODK�

SURVHV�SHQJHPEDQJDQ�VHOHVDL��SHQJXMLDQ�GLODNXNDQ�SDGD�VHWLDS�IXQJVL�VLVWHP�XQWXN�

PHPDVWLNDQ� DSOLNDVL� EHUMDODQ� VWDELO�� GDWD� WHUVLPSDQ� GHQJDQ� EDLN�� GDQ� WLGDN�

GLWHPXNDQ�NHVDODKDQ��6HWHODK�VHPXD�IXQJVL� WHUYHULILNDVL��VLVWHP�PHPDVXNL� WDKDS�

,PSOHPHQWDVL�� GL� PDQD� DSOLNDVL� PXODL� GLWHUDSNDQ� SDGD� DNWLYLWDV� SHQMXDODQ� EXDK�



� 
 

 
 

NHODSD� VDZLW� GL� 5$0� %HUNDK� 7DQL�� 7DKDS� WHUDNKLU� DGDODK� 3HPHOLKDUDDQ�� \DQJ�

PHOLSXWL�SHUEDLNDQ�EXJ��SHQLQJNDWDQ�NLQHUMD��GDQ�SHQDPEDKDQ�ILWXU�ELOD�GLSHUOXNDQ� 

 

*DPEDU�����5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'� 

����7XMXDQ�0DVDODK� 

$GDSXQ�WXMDQ�SHQHOLWLDDQ�LQL�\DLWX� 

�� 0HUDQFDQJ� GDQ� PHPEDQJXQ� VLVWHP� LQIRUPDVL� SHQMXDODQ� EXDK� NHODSD� VDZLW�

EHUEDVLV�PRELOH� 

�� 0HQLQJNDWNDQ�DNXUDVL�SHQFDWDWDQ�WUDQVDNVL�SHQMXDODQ�7%6�NHODSD�VDZLW� 

�� 0HQ\HGLDNDQ�LQIRUPDVL�KDUJD�GDQ�ODSRUDQ�SHQMXDODQ�VHFDUD�UHDO�WLPH� 

�� 0HQLQJNDWNDQ� HILVLHQVL�� WUDQVSDUDQVL�� GDQ� DNXQWDELOLWDV� SURVHV� SHQMXDODQ� GL�

5$0�%HUNDK�7DQL�'HVD�-HPHQDQJ� 

����0DQIDDW�3HQHOLWLDQ 

���%DJL�3HUXVDKDDQ 

3HQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEDQWX�SHUXVDKDDQ�GDODP�PHQLQJNDWNDQ�

HILVLHQVL�RSHUDVLRQDO��NKXVXVQ\D�GDODP�SURVHV�SHQFDWDWDQ�GDQ�SHQJHORODDQ�WUDQVDNVL�

SHQMXDODQ� NHODSD� VDZLW�� 6HODLQ� LWX�� VLVWHP� \DQJ� GLNHPEDQJNDQ� PDPSX�

PHQLQJNDWNDQ� DNXUDVL� GDWD�� WUDQVSDUDQVL� LQIRUPDVL�� VHUWD� PHPSHUPXGDK� GDODP�

SHPEXDWDQ�ODSRUDQ�GDQ�SHQJDPELODQ�NHSXWXVDQ� 

���%DJL�3HQJJXQD 



�� 
 

 
 

3HQHOLWLDQ�LQL�PHPEHULNDQ�NHPXGDKDQ�EDJL�SHQJJXQD��EDLN�SHWDQL�PDXSXQ�

SHQJHOROD�� GDODP� PHODNXNDQ� WUDQVDNVL� SHQMXDODQ� VHFDUD� FHSDW�� SUDNWLV�� GDQ�

WHULQWHJUDVL�� 3HQJJXQD� MXJD� GDSDW� PHPSHUROHK� LQIRUPDVL� KDUJD� GDQ� ULZD\DW�

WUDQVDNVL� VHFDUD� UHDO�WLPH� VHKLQJJD�PHQLQJNDWNDQ� NHSHUFD\DDQ� GDQ� NHQ\DPDQDQ�

GDODP�EHUWUDQVDNVL� 

���%DJL�3HQHOLWL�6HODQMXWQ\D 

3HQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHQMDGL�UHIHUHQVL�GDQ�EDKDQ�SHQJHPEDQJDQ�

EDJL� SHQHOLWL� VHODQMXWQ\D� GDODP� ELGDQJ� VLVWHP� LQIRUPDVL�� NKXVXVQ\D� WHUNDLW�

SHQJHPEDQJDQ�DSOLNDVL�PRELOH�EHUEDVLV�)LUHEDVH��6HODLQ� LWX��SHQHOLWLDQ� LQL�GDSDW�

GLMDGLNDQ�GDVDU�XQWXN�LQRYDVL�OHELK�ODQMXW�GDODP�PHQLQJNDWNDQ�NXDOLWDV�VLVWHP�\DQJ�

OHELK�NRPSOHNV�GDQ�DGDSWLI�WHUKDGDS�NHEXWXKDQ�SHQJJXQD� 

���%DJL�3HQJHPEDQJDQ�,OPX�3HQJHWDKXDQ 

3HQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� PHPEHULNDQ� NRQWULEXVL� GDODP�

SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ�� NKXVXVQ\D� GL� ELGDQJ� WHNQRORJL� LQIRUPDVL� GDQ�

VLVWHP� LQIRUPDVL�� +DVLO� SHQHOLWLDQ� LQL� GDSDW� PHPSHUND\D� NDMLDQ� PHQJHQDL�

SHQHUDSDQ�DSOLNDVL�PRELOH�EHUEDVLV�)LUHEDVH�GDODP�SHQJHORODDQ�GDWD�VHFDUD�UHDO�

WLPH��VHUWD�PHQMDGL�UHIHUHQVL�DNDGHPLN�GDODP�SHQJHPEDQJDQ�VLVWHP�LQIRUPDVL�\DQJ�

HIHNWLI��HILVLHQ��GDQ�WHULQWHJUDVL�GL�VHNWRU�SHUNHEXQDQ� 

����6LVWHPDWLV�3HQXOLVDQ 

6LVWHPDWLND�SHQXOLVDQ�GDODP�SHQHOLWLDQ� LQL�GLVXVXQ�XQWXN�PHPEHULNDQ�JDPEDUDQ�

VHFDUD� WHUVWUXNWXU� PHQJHQDL� LVL� ODSRUDQ�� \DQJ� WHUGLUL� GDUL� EHEHUDSD� EDE� VHEDJDL�

EHULNXW� 

 



�� 
 

 
 

%$%�,�3(1'$+8/8$1 

�%DE� LQL� EHULVL� ODWDU� EHODNDQJ�� LGHQWLILNDVL� PDVDODK�� UXPXVDQ� PDVDODK�� WXMXDQ�

SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� VHUWD� VLVWHPDWLND� SHQXOLVDQ�� %DE� LQL� PHPEHULNDQ�

JDPEDUDQ�XPXP�PHQJHQDL�GDVDU�GDQ�DUDK�SHQHOLWLDQ�\DQJ�GLODNXNDQ� 

%$%�,,�7,1-$8$1�3867$.$� 

%DE� LQL� EHULVL� WHRUL�WHRUL� \DQJ� PHQGXNXQJ� SHQHOLWLDQ�� NRQVHS� VLVWHP�

LQIRUPDVL�� DSOLNDVL�PRELOH�� )LUHEDVH�� VHUWD�PHWRGH� \DQJ� GLJXQDNDQ�� \DLWX�5DSLG�

$SSOLFDWLRQ� 'HYHORSPHQW� �5$'��� 6HODLQ� LWX�� EDE� LQL� MXJD� PHPXDW� SHQHOLWLDQ�

WHUGDKXOX�\DQJ�UHOHYDQ�VHEDJDL�EDKDQ�SHUEDQGLQJDQ� 

%$%�,,,�0(72'2/2*,�3(1(/,7,$1 

%DE� LQL� EHULVL� SHQMHODVDQ� PHQJHQDL� PHWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ��

ORNDVL�GDQ�ZDNWX�SHQHOLWLDQ��WHNQLN�SHQJXPSXODQ�GDWD��VHUWD�WDKDSDQ�SHQJHPEDQJDQ�

VLVWHP�\DQJ�GLODNXNDQ� 

%$%�,9�+$6,/�'$1�3(0%$+$6$1 

%DE� LQL� EHULVL� KDVLO� GDUL� SHUDQFDQJDQ� GDQ� SHQJHPEDQJDQ� VLVWHP��

LPSOHPHQWDVL�DSOLNDVL��VHUWD�SHPEDKDVDQ�WHUNDLW�NLQHUMD�GDQ�NHOHELKDQ�VLVWHP�\DQJ�

WHODK�GLEXDW� 

%$%�9�3(18783 

%DE� LQL� EHULVL� NHVLPSXODQ� GDUL� KDVLO� SHQHOLWLDQ� VHUWD� VDUDQ� \DQJ� GDSDW� GLEHULNDQ�

XQWXN�SHQJHPEDQJDQ�VLVWHP�GL�PDVD�\DQJ�DNDQ�GDWDQJ� 

 



 
 

�� 
 

'$)7$5�3867$.$ 
 

 
>�@ '��3��5DPDGDQL�DQG�5��)LUGDXV��³(YROXVL�6LVWHP�,QIRUPDVL�0DQDMHPHQ�'DUL�

0DQXDO�NH�2WRPDWLV�´�-��,QWHOHN�'DQ�&HQGLNLDZDQ�1XVDQW���YRO�����QR�����SS��

����±����������� 

>�@ =��$��6LQDJD�DQG�/��0��+DUDKDS��³7UDQVIRUPDVL�(NRQRPL�,QGRQHVLD�0HQXMX�

(NRQRPL�'LJLWDO��7DQWDQJDQ�'DQ�6WUDWHJL�´�-��5XPSXQ�0DQDM��'DQ�(NRQ���

YRO�����QR�����SS����±��������� 

>�@ 1��/DWLDQLQJVLK��,��1XUKD\DWL��,��0DULDP��,��6RQMD\D��$��3��3UDWDPD��$QG�6��

&��%LGKDUL��7UDQVIRUPDVL�'LJLWDO�'DODP�3URGXNVL�3DQJDQ�2ODKDQ��3HQHUELW�

:LGLQD������� 

>�@ /�� '�� $�� 7LDV� DQG� ,��0DJKIXU�� ³6LVWHP� $NXQWDQVL� -XDO� GDQ� %HOL� 'L� &9��

1RPSR�.R\R�3ULJHQ�3DVXUXDQ�´�-��$NXQW��1HUDFD��YRO�����QR���������� 

>�@ 5�� )�� 3XUQRPR��2��:�� 3XUER�� DQG�5�� =��$��$]L]��)LUHEDVH��0HPEDQJXQ�

$SOLNDVL�%HUEDVLV�$QGURLG��3HQHUELW�$QGL������� 

>�@ '��$QGUL�$U\DQWR��³6LVWHP�,QIRUPDVL�$GPLQLVWUDVL�*DSRNWDQ�.HODSD�6DZLW�

.DEXSDWHQ� .HWDSDQJ� .DOLPDQWDQ� %DUDW� 8QWXN� 0HPSHUFHSDW� /DSRUDQ�

3HUKLWXQJDQ�+DVLO�3DQHQ�´�������6HNRODK�7LQJJL� ,QIRUPDWLND�	�.RPSXWHU�

,QGRQHVLD� 

>�@ 0��)��+LGD\DW��³3HQJHPEDQJDQ�6LVWHP�,QIRUPDVL�3HQMXDODQ�3DGD�3URGXVHQ�

7DV�6SXQERQG�%HUEDVLV�:HE�0HQJJXQDNDQ�0HWRGH�5DG�´�������8QXVLD� 

>�@ 5��+DELEL�DQG�5��$SULOLDQ��7XWRULDO�GDQ�SHQMHODVDQ�DSOLNDVL�H�RIILFH�EHUEDVLV�

ZHE�PHQJJXQDNDQ�PHWRGH�5$'��YRO�����.UHDWLI������� 

>�@ $��+��1XJUDKD��$��7KRULT��/��+��3UDWRSR��5��0��6DPSXUQR��DQG�6��+��$IUL]DO��

³5DQFDQJ�%DQJXQ�6LVWHP�7DNVDVL�7DQGDQ�%XDK�6HJDU��7%6��.HODSD�6DZLW�

%HUEDVLV�$QGURLG�´�-��7URS��$JULF��(QJ��%LRV\VW��.HWHNQLNDQ�3HUWDQ��7URS��

GDQ�%LRVLVW���YRO������QR�����SS�����±���������� 

>��@ *��0��0DUDNDV�DQG�-��$��2¶%ULHQ��³3HQJDQWDU�6LVWHP�,QIRUPDVL�´������ 

>��@ )��,��$O�0XIWLQ�DQG�)��+LGD\DW��³6LVWHP�,QIRUPDVL�3HQMXDODQ�´�=R��.RPSXW��

3URJU��6WXG��6LVW��,QI��8QLY��%DWDP��9RO������1R���������� 



�� 
 

 
 

>��@ ,�� 6DKUL�� ³3HQHUDSDQ� 0RGHO� 3HPEHODMDUDQ� &RPSXWHU� $VVLVWHG� ,QVWUXFWLRQ�

�&DL��7LSH�7XWRULDO�'DODP�0DWHUL�3HUDQJNDW�/XQDN�$SOLNDVL� �$SSOLFDWLRQ�

6RIWZDUH�� 7HUKDGDS�+DVLO�%HODMDU� 6LVZD�.HODV�9LL� 6PS�1HJHUL� �� 6XQJDL�

5D\D�.DEXSDWHQ�.XEX�5D\D�´�������,NLS�3JUL�3RQWLDQDN� 

>��@ 5�� 5LVZDQ� $QG� 1�� 1LODZDWL�� ,QWHUDNVL� 0DQXVLD� 'DQ� .RPSXWHU�� 7HRUL��

0HWRGH� GDQ� $SOLNDVL�� 37�� 6WDU� 'LJLWDO� 3XEOLVKLQJ�� <RJ\DNDUWD�,QGRQHVLD��

����� 

>��@ 5�� .KDUQDILV� 'KLUJKDP�� ³,PSOHPHQWDVL� 3HQJJXQDDQ� $SL� 'HQJDQ� &ORXG�

6WRUDJH�8QWXN�$SOLNDVL�5HNRPHQGDVL�3DNDLDQ�´������ 

>��@ <��:��6��3XWUD�HW�DO���3HQJDQWDU�$SOLNDVL�0RELOH��3HQHUELW�:LGLQD������� 

>��@ ,��.��0DOD��$��6��7LWLQJ��6��,3��DQG�,��)DMUL��6WUDWHJL�3HPDVDUDQ�'LJLWDO�GL�

(UD�'LVUXSVL�7HNQRORJL��7DND]D�,QQRYDWL[�/DEV������� 

>��@ 2�� $ULILQ� HW� DO��� $OJRULWPD� GDQ� 3HPURJUDPDQ� 0HQJJXQDNDQ� -DYD�� 37�

3HQHUELW�4ULVHW�,QGRQHVLD������� 

>��@ '��6XU\DQD��$QGURLG�6WXGLR��%HODMDU�$QGURLG�6WXGLR��YRO�����'D\DW�6XU\DQD�

,QGHSHQGHQW������� 

>��@ )��)LUGDXV��0��,TEDO��/��1��0XO\DQL��DQG�7��+DG\DQWR��5HND\DVD�3HUDQJNDW�

/XQDN��3ULQVLS��3UDNWLN��'DQ�3DUDGLJPD�0RGHUQ��6HUDVL�0HGLD�7HNQRORJL��

����� 

>��@ '��0XUGLDQL�DQG�+��+HUPDZDQ��³3HUEDQGLQJDQ�0HWRGH�:DWHUIDOO�'DQ�5DG�

�5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��3DGD�3HQJHPEDQJDQ�6LVWHP�,QIRUPDVL�´�

-��7HNQRO��,QI���YRO�����QR�����SS����±��������� 

>��@ 0��7��5HQQ\�3XVSLWD�6DUL��)��)HEUL\DQWR��DQG�0��.RP��5HND\DVD�3HUDQJNDW�

/XQDN�3HQGHNDWDQ� 6LVWHPDWLV� XQWXN� 3HQJHPEDQJDQ� $SOLNDVL�� 'HWDN�

3XVWDND������� 

>��@ *�� %RRFK�� -�� 5XPEDXJK�� DQG� ,�� -DFNREVRQ�� ³80/�� XQLILHG� PRGHOLQJ�

ODQJXDJH�´�9HUVmR������� 

>��@ 6��'KDUZL\DQWL�DQG�5��6��:DKRQR��³3HQJDQWDU�XQLILHG�PRGHOLQJ� ODQJXDJH�

�XPO��´�,OPX.RPSXWHU��FRP��YRO������QR�����SS���±��������� 

>��@ 0��0XVOLKXGLQ��$QDOLVLV�GDQ�SHUDQFDQJDQ�6LVWHP�,QIRUPDVL�PHQJJXQDNDQ�

PRGHO�7HUVWUXNWXU�GDQ�80/��3HQHUELW�$QGL������� 



�� 
 

 
 

>��@ '��%HUDUGL��'��&DOYDQHVH��DQG�*��'H�*LDFRPR��³5HDVRQLQJ�RQ�80/�FODVV�

GLDJUDPV�´�$UWLI��,QWHOO���YRO�������QR���±���SS����±���������� 

>��@ ,�� '�� 3HUZLWDVDUL�� -�� +HQGUDZDQ�� )�� <�� 3DQJJDEHDQ�� DQG�0�� 5DLKDQV\DK��

³0RGHO�80/�$SOLNDVL�$XJPHQWHG�5HDOLW\�3HQJHQDODQ�'HVD�3HUWXPEXNDQ�´�

-��0LQIR�3ROJDQ��YRO������QR�����SS������±����������� 

>��@ /��+DQXP��$��+��1DV\XKD��1�� ,UDZDWL�� DQG�<��+��6LUHJDU�� ³'HVLJQLQJ� DQ�

2QOLQH�6DOHV�6\VWHP�8VLQJ�D�:HEVLWH�´�-��,QI��6\VW��7HFKQRO��5HV���YRO�����QR��

���SS���±�������� 

>��@ 0��$��7DXIDQ��'��6��5XVGLDQWR��DQG�0��7��$QDQWD��³3HQJHPEDQJDQ�6LVWHP�

2WRPDWLVDVL�8VH�&DVH�'LDJUDP�EHUGDVDUNDQ�6NHQDULR�6LVWHP�PHQJJXQDNDQ�

0HWRGH� 326� 7DJJHU� 6WDQIRUG�1/3�´� -�� 3HQJHPE�� 7HNQRO�� ,QI�� 'DQ� ,OPX�

.RPSXW���YRO�����QR�����SS������±����������� 

>��@ )�� 1�� +DVDQDK� DQG� 5�� 6�� 8QWDUL�� ³%XNX� DMDU� UHND\DVD� SHUDQJNDW� OXQDN�´�

8PVLGD�3UHVV��SS���±���������� 

>��@ /�� 3�� 'HZL�� 8�� ,QGDK\DQWL�� DQG� <�� +DUL�� ³3HPRGHODQ� SURVHV� ELVQLV�

PHQJJXQDNDQ�DFWLYLW\�GLDJUDP�XPO�GDQ�ESPQ��VWXGL�NDVXV�IUV�RQOLQH��´�������

3HWUD�&KULVWLDQ�8QLYHUVLW\� 

>��@ +��+DOGLDQ��2��$ULILQ��DQG�(��:��.HQDOL��³$SOLNDVL�0RQLWRULQJ�/DSRUDQ�'DWD�

+DVLO�3HQJRODKDQ�7%6�.HODSD�6DZLW�%HUEDVLV�0RELOH�3DGD�37��3HUNHEXQDQ�

1XVDQWDUD�9,,�´�,QWHFKQR�-��,QI��7HFKQRO��-���YRO�����QR�����SS����±��������� 

>��@ -�� 6�� 7HODXPEDQXD�� ³6LVWHP� ,QIRUPDVL� 3HQLPEDQJDQ� 7DQGDQ� %XDK� 6HJDU�

�7%6��%HUEDVLV�:HE�´�������,QVWLWXW�3HUWDQLDQ�6WLSHU�<RJ\DNDUWD� 

>��@ $�� )�� $NEDU�� ³0HPEDQJXQ� 6LVWHP� ,QIRUPDVL� 7UDQVDNVL� .HODSD� 6DZLW�

%HUEDVLV�$QGURLG�´�������6WPLN�:LG\D�&LSWD�'KDUPD� 

>��@ -�� 5L]NL�� �� 1XVULO�� DQG� 3�� 6�� $VULDQL�� ³$QDOLVLV� 3HQDQJDQDQ� 3HQHULPDDQ�

7DQGDQ� %XDK� 6HJDU� 3DGD� 3W�� %LR� 1XVDQWDUD� 7HNQRORJL� 'L� .HFDPDWDQ�

3RQGRN�.HODSD�.DEXSDWHQ�%HQJNXOX�7HQJDK�´�-��$*5,6(3��YRO������QR�����

SS�����±�����������GRL�����������MDJULVHS�������������� 

>��@ /LVQDZDQW\�� 0XKDPPDG� 6RQ\� 0DXODQD�� $JXQJ� 6DVRQJNR�� DQG� 0LML��

³$SOLNDVL�3HQJRODKDQ�'DWD�3DQHQ�7%6�.HODSD�6DZLW�SDGD�37��-R�3HUGDQD�

$JUL�7HFKQRORJ\�´�������GRL�����������MVL�Y�L������ 



�� 
 

 
 

>��@ 6��6DSXWUL��$��+DGL��5��'DUQL��DQG�'��$VPDUD��³7UDQVIRUPDVL�'LJLWDO�%LVQLV�

.HODSD� 6DZLW�� $SOLNDVL�0RELOH� VHEDJDL� 6ROXVL� 3HQJHORODDQ� (IHNWLI�´� ������ GRL��

���������MSQP�Y�L������ 

>��@ 6��0XO\DWL��$��+HUGLDQVDK��5��7DXILT��'��<��3ULDQJJRGR��DQG�6��%XNKRUL��

³,PSOHPHQWDVL� UDSLG� DSSOLFDWLRQ� GHYHORSPHQW� �UDG�� VWXGL� NDVXV�

SHQJHPEDQJDQ�VLVWHP�LQIRUPDVL�VHNRODK�\D\DVDQ�DO�DEDQL\DK�´�-LND��-XUQDO�

,QIRUP���YRO�����QR�����SS�����±���������� 

>��@ *�� 'DUXKDGL� DQG� 3�� 6RSLDWL�� ³3HQJXPSXODQ� GDWD� SHQHOLWLDQ�´� -�&(.,� -��

&HQGHNLD�,OP���YRO�����QR�����SS������±����������� 

>��@ +�� +DVDQDK�� ³7HNQLN�WHNQLN� REVHUYDVL� �VHEXDK� DOWHUQDWLI� PHWRGH�

SHQJXPSXODQ� GDWD� NXDOLWDWLI� LOPX�LOPX� VRVLDO��´�$W�WDTDGGXP�� SS�� ��±����

����� 

>��@ 7��3��'DWD��³2EVHUYDVL�´�:DZDQFDUD��$QJNHW�'DQ�7HV������� 

>��@ 6�� $ULVPXQDQGDU�� ³7HNQLN� ZDZDQFDUD� MXUQDOLVWLN�´� 7HN�� :DZDQFDUD�

-XUQDOLVWLN��YRO������QR�����SS���±�������� 

>��@ ,��5DFKPDZDWL��³3HQJXPSXODQ�GDWD�GDODP�SHQHOLWLDQ�NXDOLWDWLI��ZDZDQFDUD�´�

-��.HSHUDZDWDQ�,QGRQHV�������� 

>��@ :�� :�� :LGL\DQWR�� ³$QDOLVD� PHWRGRORJL� SHQJHPEDQJDQ� VLVWHP� GHQJDQ�

SHUEDQGLQJDQ� PRGHO� SHUDQJNDW� OXQDN� VLVWHP� LQIRUPDVL� NHSHJDZDLDQ�
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