
THE KOREA INSTITUTE OF INFORMATION
AND COMMUNICATION ENGINEERING

http://kiice.org

ICFICE 2022
THE 14TH INTERNATIONAL CONFERENCE

ON FUTURE INFORMATION &
COMMUNICATION ENGINEERING

  ISSN 2765-3811
  VOL. 13, NO.1http://icfice.org/     

12-14th January, 2022
Ramada Jeju City Hall, Jeju

Proceedings 
QR Code 



ICFICE 2022
THE 14TH INTERNATIONAL CONFERENCE

ON FUTURE INFORMATION &
COMMUNICATION ENGINEERING

  ISSN 2765-3811
  VOL. 13, NO.1http://icfice.org/     

12-14th January, 2022
Ramada Jeju City Hall, Jeju

Proceedings 
QR Code 



Vol. 13,  No. 1 ISSN 2765-3811

Published on 11 January 2022
Published by 2020 International Conference on Future Information & Communication Engineering

Editor-in-Chief 
Seong-Real Lee 
Department of Division of Navigational Information System, Mokpo National Maritime University
Mokpo National Maritime University, 91, Haeyangdaehak-ro, Mokpo
Tel: +82-61-240-7264   e-mail: reallee@mmu.ac.kr

Dongsik Jo 
School of IT Convergence, University of Ulsan
University of Ulsan, 93, Daehak-ro, Nam-Gu, Ulsan
Tel: +82-52-259-1647   e-mail: dongsikjo@ulsan.ac.kr

Editorial and Publishing Office
The Korea Institute of Information and Communication Engineering
#1802, Yuwon-officetel, Seomyeonmunhwa-ro, Busanjin-gu, Busan 614-731, Korea
Tel: +82-51-463-3683    Fax: +82-51-464-3683
e-mail: kiice@kiice.org   e-submission: http://kiice.org

Printing Office
Hanrimwon Co., Ltd.
13F, 20, Toegye-ro 51-gil, Jung-gu, Seoul, Korea
Tel: +82-2-2273-4201   Fax: +82-2-2179-9083   e-mail: hanrim.hanrimwon.com

CopyrightⒸThe Korea Institute of Information and Communication Engineering



L

:HOFRPH�0HVVDJH�IURP�*HQHUDO�&KDLU

'HDU�UHVSHFWHG�VFKRODUV�DQG�SURIHVVLRQDOV�

2Q�EHKDOI�RI�WKH�FRQIHUHQFH�FRPPLWWHHV��LW�LV�P\�JUHDW�SOHDVXUH�WR�ZHOFRPH�DOO�RI�
\RX�WR�,&),&(������ WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�)XWXUH�,QIRUPDWLRQ�	�
&RPPXQLFDWLRQ�(QJLQHHULQJ�WKDW�LV�EHLQJ�KHOG�LQ�-HMX�,VODQG��RQ���WK���WK�-DQXDU\��
�����

$V� QHZ� DQG� GLYHUVH� WHFKQRORJLHV� FRQWLQXH� WR� DSSHDU� DIWHU� WKH� &29,'����
SDQGHPLF��LW�LV�QRZ�DQ�HUD�LQ�ZKLFK�HYHU\RQH�VKRXOG�VWXG\�WHFKQRORJ\�

$V�WKH�VSUHDG�RI�YDFFLQHV�DQG�WKH�GHYHORSPHQW�RI�WKHUDSHXWLFV�EHFRPH�YLVLEOH��LW�
LV�WLPH�WR�WKLQN�DERXW�OLIH�DIWHU�WKH�SDQGHPLF��+XPDQLW\��ZKR�KDV�EHHQ�OLYLQJ�LQ�D�
SDQGHPLF�IRU�DERXW�WZR�\HDUV��LV�QR�ORQJHU�WKH�VDPH�DV�EHIRUH��2XU�,&7�UHVHDUFKHUV�
DQG�FRPSDQLHV�DUH�SD\LQJ�DWWHQWLRQ�WR�WKH�GHVLUHV�RI�SHRSOH�ZKR�DUH�DFFXVWRPHG�WR�
D�ZRUOG�WKDW�FURVVHV�RQOLQH�DQG�RIIOLQH��YLUWXDO�DQG�UHDOLW\��DQG�DUH�SUHSDULQJ�PRUH�
GLYHUVH�DQG�LQWHUHVWLQJ�WHFKQRORJLHV�DQG�VHUYLFHV�WKDQ�HYHU�EHIRUH�

,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� UHVHDUFKHUV� VKRXOG� VHOHFW� VL[� LQGXVWULHV�
�PHWDYHUVH��VWUHDPLQJ��(6*��$,��QHWZRUN��ILQDQFH��ZKHUH�SHQW�XSV�DUH�FRQFHQWUDWHG�
DQG�SUHGLFW�DQG�SUHSDUH�IRU�FKDQJHV�LQ�,7�WHFKQRORJ\�WUHQGV�DQG�WKH�IXWXUH�

$V�WKH�JHQHUDO�FKDLU�RI�,&),&(������,�DP�SOHDVHG�WR�DQQRXQFH�WKDW�QRWDEOH�SDSHUV�
KDYH�EHHQ�SXEOLVKHG�KHUH�DQG�VHYHUDO�KDYH�EHHQ�SXEOLVKHG� LQ� UHOHYDQW�6&2386�
LQGH[HG�MRXUQDOV��LQFOXGLQJ�-,&&(��WR�VKDUH�WKHLU�ZRUN�ZLWK�UHVHDUFKHUV�DURXQG�WKH�
ZRUOG��:H�ZRXOG�OLNH�WR�WKDQN�WKH�3URJUDP�&RPPLWWHH�DQG�2UJDQL]LQJ�&RPPLWWHH�
PHPEHUV��NH\QRWH�VSHDNHUV��MXGJHV�DQG�DXWKRUV�ZKR�FRQWULEXWHG�WR�WKH�VXFFHVV�RI�
WKLV�FRQIHUHQFH��,�KRSH�WKLV�FRQIHUHQFH�ZLOO�EH�D�PHDQLQJIXO�DQG�KDSS\�WLPH�IRU�\RX�

'U�� 6HRQJ�<RRQ� 6KLQ
*HQHUDO� &KDLU� RI� ,&),&(����



LL

&RQIHUHQFH�&RPPLWWHH

*HQHUDO�&KDLU
<RXQJ�:RRQ�:RR��'RQJ�HXL�8QLYHUVLW\��.RUHD���
6HRQJ�<RRQ�6KLQ��.XQVDQ�1DWLRQDO�8QLYHUVLW\��.RUHD�

3URJUDP�&KDLUV
6ULNDQWD�3DWQDLN��62$�8QLYHUVLW\��,QGLD�
6HRQJ�5HDO�/HH��0RNSR�1DWLRQDO�0DULWLPH�8QLYHUVLW\��.RUHD��
'RQJVLN�-R��8QLYHUVLW\�RI�8OVDQ��.RUHD�

3XEOLFDWLRQ�&KDLUV
3KLOLSSH�-RVHSK�6DOD]DU��8QLYHUVLW\�RI�&DSH�7RZQ��6RXWK�$IULFD�
.ZDQJ�%DHN�.LP��6LOOD�8QLYHUVLW\��.RUHD��

$GYLVLQJ�&KDLUV
&RQDQ�.��5��5\X��0RNZRQ�8QLYHUVLW\��.RUHD�
+RH�.\XQJ�-XQJ��3DLFKDL�8QLYHUVLW\��.RUHD�
&KDQJ�+HRQ�2K��.RUHD�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�(GXFDWLRQ��.RUHD��

2UJDQL]HUV
-RQJ�7DH�/HH��6HRXO�:RPHQ¶V�8QLYHUVLW\��.RUHD�
&KHXOZRR�5R��6LOOD�8QLYHUVLW\��.RUHD�
6XQJ�+ZD�+RQJ��0RNSR�1DWLRQDO�0DULWLPH�8QLYHUVLW\��.RUHD�
+DQPLQ�-XQJ��.RUHD�,QVWLWXWH�RI�6FLHQFH�DQG�7HFKQRORJ\�,QIRUPDWLRQ��.RUHD�
-RRVDQJ�<RXQ��'RQJ�HXL�8QLYHUVLW\��.RUHD�
&KRRQJ�+R�/HH��+DQEDW�1DWLRQDO�8QLYHUVLW\��.RUHD�
2K�<RXQJ�.ZRQ��.RUHD�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�(GXFDWLRQ��.RUHD�
&KDQJ�3\R�<RRQ��*\HRQJJL�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��.RUHD�
7HXN�6HRE�6RQJ��0RNZRQ�8QLYHUVLW\��.RUHD�
0LQWDH�+ZDQJ��&KDQJZRQ�1DWLRQDO�8QLYHUVLW\��.RUHD�



LLL

6WHHULQJ�&RPPLWWHH

<XQ�6HRS�<X��+DQN\RQJ�1DWLRQDO�8QLYHUVLW\��.RUHD�
'DHVXQJ�/HH��&DWKROLF�8QLYHUVLW\�RI�3XVDQ��.RUHD�
-HRQJ�:RRN�6HR��+DQVKLQ�8QLYHUVLW\��.RUHD�
/LX�;LDR�:HQ��+HEHL�1RUPDO�8QLYHUVLW\�IRU�1DWLRQDOLWLHV��&KLQD�
+HH�&KHRO�.LP��,QMH�8QLYHUVLW\��.RUHD�
6H�ZRRQ�&KRH��.XPRK�1DWLRQDO�,QVWLWXWH�RI�7HFKQRORJ\��.RUHD�
6XQJ�+HH�:RR��.RUHD�1DWLRQDO�8QLYHUVLW\�RI�7UDQVSRUWDWLRQ��.RUHD�
+\XQ�&KDQJ�/HH��:RQNZDQJ�8QLYHUVLW\��.RUHD�
<RQJ-RR�/HH��&KXQJEXN�1DWLRQDO�8QLYHUVLW\��.RUHD�



LY

3URJUDP�0HPEHU

$NLKLUR�6XJLPRWR��1DWLRQDO�,QVWLWXWH�RI�,QIRUPDWLFV��7RN\R��-DSDQ�
$UXQ�$QDQG��0DKDUDMD�6D\DMLUDR�8QLYHUVLW\�RI�%DURGD��,QGLD�
%DHN�<RXQJ�&KRL��8QLYHUVLW\�RI�0LVVRXUL��86�
%R\DQ�,OLHY�7DWDURY��'RQJZRR�2SWURQ��%XOJDULD�
&DR�<DQJ��(DVWHUQ�/LDRQLQJ�8QLYHUVLW\��&KLQD�
&KDQJ��&KLK�<XQJ��7DPNDQJ�8QLYHUVLW\��7DLZDQ�
&KDQJML�:DQJ��6XQ�<DW�VHQ�8QLYHUVLW\��&KLQD�
&KHQ��<XK�6K\DQ��1DWLRQDO�7DLSHL�8QLYHUVLW\��7DLZDQ�
&KLD�<HQ�&KHQ��1DWLRQDO�8QLYHUVLW\�RI�.DRKVLXQJ��7DLZDQ�
'HHSWL�JDXU��,70�8QLYHUVLW\�*XUJDRQ��,QGLD�
'X�-XQSLQJ��%HLMLQJ�8QLYHUVLW\�RI�3RVWV�DQG�7HOHFRPPXQLFDWLRQV��&KLQD�
(ULNR�:DWDQDEH��8QLYHUVLW\�RI�(OHFWUR�&RPPXQLFDWLRQV��-DSDQ�
(ZH�+RQJ�7DW��8QLYHUVLWL�7XQNX�$EGXO�5DKPDQ��0DOD\VLD�
)D\�+XDQJ��,ODQ�8QLYHUVLW\��7DLZDQ�
)X�/L�KXD��%HLMLQJ�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD�
*HQDUR�6DDYHGUD��8QLYHUVLW\�RI�9DOHQFLD��6SDLQ�
+HH�K\RO�/HH��:DVHGD�8QLYHUVLW\��-DSDQ�
+LURVKL�<RVKLNDZD��1LKRQ�8QLYHUVLW\��-DSDQ�
+RQJ�.��6XQJ��8QLYHUVLW\�RI�&HQWUDO�2NODKRPD��86$�
+RQJ�6HXQJ�.R��7KH�.\RWR�&ROOHJH�RI�*UDGXDWH�6WXGLHV�IRU�,QIRUPDWLFV��-DSDQ�
+XL�&KHQ��-LQDQ�8QLYHUVLW\��6KDQGRQJ��&KLQD�
-DHVXQJ�6LP�-DVRQ�6LP���0DQVILHOG�8QLYHUVLW\�RI�3HQQV\OYDQLD��86$�
-XQJ�0LQ�-HUU\��3DUN��9LUJLQLD�3RO\WHFKQLF�,QVWLWXWH�	6WDWH�8QLYHUVLW\��86$�
.LVHRO�<DQJ��8QLYHUVLW\�RI�1RUWK�7H[DV��86$�
/RQJ�4XDQ��+.867��+RQJ�.RQJ�
0�/�'HQQLV�:RQJ��6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\��0DOD\VLD�
0DQXHO�0DUWLQH]�&RUUDO��8QLYHUVLW\�RI�9DOHQFLD��6SDLQ�
0LQJXL�6XQ��8QLYHUVLW\�RI�3LWWVEXUJK��86$�
0XWVXKLUR�7(5$8&+,��+LURVKLPD�,QWHUQDWLRQDO�8QLYHUVLW\��-DSDQ�
1DWDO\D�.RURERYD��1DWLRQDO�5HVHDUFK�8QLYHUVLW\�RI�(OHFWURQLF�7HFKQRORJ\��5XVVLD��)HGHUDWLRQ�
1JRF�0LQK�/(��+&0&�8QLYHUVLW\�RI�7HFKQRORJ\��+R&KL0LQK�&LW\��9LHWQDP�
3DUWKD�%KRZPLFN��,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\��.KDUDJSXU��,QGLD�
5DKPDQ�$KDG��8QLYHUVLW\�RI�'KDND��%DQJODGHVK�
5DPDNULVKQD�.DNDUDOD��6LQJDSRUH�



Y

6DQJK\XN�/HH��;L¶DQ�-LDRWRQJ�/LYHUSRRO�8QLYHUVLW\��&KLQD�
6KL�;LDRORQJ��+XD]KRQJ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��:XKDQ��&KLQD�
7D\IXQ�$NJXO��,VWDQEXO�7HFKQLFDO�8QLYHUVLW\��7XUNH\�
<DQJ�&DR��'HS��RI�,QIRUPDWLRQ�	7HFKQRORJ\��(DVWHUQ�/LDRQLQJ�8QLYHUVLW\��'DQGRQJ��&KLQD�
<LQJPLQ�-LD��%HLKDQJ�8QLYHUVLW\��&KLQD�
<8�:HL�&KXDQ��+.867��+RQJ�.RQJ�
<XMLD�=KDL��;LDQ�-LDRWRQJ�/LYHUSRRO�8QLYHUVLW\��&KLQD�
=H]KRQJ�;X��&KDQJ]KRX�,QVWLWXWH�RI�7HFKQRORJ\��&KDQJ]KRX��&KLQD�
=KRQJSLQJ�4XH��7DL\XDQ�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD�
+\XQ�-XQ�3DUN��&KHRQJMX�8QLYHUVLW\��.RUHD�
-RQJ�:RRN�.ZDN��<HXQJQDP�8QLYHUVLW\��.RUHD�
-RQJZRRN�:RR��&DOLIRUQLD�6WDWH�8QLYHUVLW\�&ROOHJH�RI�%XVLQHVV�	�(FRQRPLFV��86$�
5DQ�5RQJ��$MRX�8QLYHUVLW\��.RUHD�
6XQJ\RQJ�<RR��&KRQQDP�1DWLRQDO�8QLYHUVLW\��.RUHD�
6HXQJ�(XQ�/HH��6HRXO�1DWLRQDO�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��.RUHD�
%RN�6XN�6KLQ��.RUHD�3RO\WHFKQLF��.RUHD�
.\RXQ�-DH�/HH��+DQEDW�1DWLRQDO�8QLYHUVLW\��.RUHD�
'DH�+HH�.LP��6RRQFKXQK\DQJ�8QLYHUVLW\��.RUHD�
+\XQ�+R�&KRL��+DQN\RQJ�1DWLRQDO�8QLYHUVLW\��.RUHD�
.LVRQJ�/HH��'RQJJXN�8QLYHUVLW\��.RUHD�
6HXQJJ\X�%\HRQ��6LOOD�8QLYHUVLW\��.RUHD�
&DR�.HUDQJ��6KHQ\DQJ�8QLYHUVLW\�RI�&KHPLFDO�7HFKQRORJ��&KLQD�
6XQJNZDQ�<RXP��:RQNZDQJ�8QLYHUVLW\��.RUHD�
6XNKRRQ�/HH��.XQVDQ�1DWLRQDO�8QLYHUVLW\��.RUHD�
-HRQJN\X�+RQJ��<HXQJQDP�8QLYHUVLW\��.RUHD�
&KDQJVX�.LP��3DL&KDL�8QLYHUVLW\��.RUHD�
-LPLQ�&KHRQ��.XPRK�1DWLRQDO�,QVWLWXWH�RI�7HFKQRORJ\��.RUHD�
-DHPLQ�.ZDN��0RNSR�1DWLRQDO�0DULWLPH�8QLYHUVLW\��.RUHD�
*ZDQJK\XQ�-R��.XQVDQ�1DWLRQDO�8QLYHUVLW\��.RUHD�
:RRVHRN�5\X��&DWKROLF�8QLYHUVLW\�RI�3XVDQ��.RUHD�



YL

&RQIHUHQFH�6FKHGXOH�2YHUYLHZ

ᴎ�����WK�-DQXDU\������

᠆�5HJLVWUDWLRQ�

� 7LPH���������a����������WK��-DQXDU\�������

� 3ODFH���0HHWLQJ�5RRP�%�%����5DPDGD�-HMX�&LW\�+RWHO��.RUHD

᠆�2SHQLQJ�&HUHPRQ\���.H\QRWH�6SHHFK

� 7LPH���������a����������WK��-DQXDU\�������

� 3ODFH���%DOO�5RRP�%����5DPDGD�-HMX�&LW\�+RWHO��.RUHD

� .H\QRWH�6SHHFK
7LWOH���6FDODEOH�3UHGLFWLYH�$QDO\VLV�XVLQJ�0XOWLSOH�*38V�OHYHUDJLQJ�%LJ�'DWD
6SHDNHU���3URI��-RQJZRRN�:RR
�&DOLIRUQLD�6WDWH�8QLYHUVLW\�&ROOHJH�RI�%XVLQHVV	(FRQRPLFV��86$�

᠆�'LQQHU

� 7LPH���������a����������WK��-DQXDU\�������

� 3ODFH���5HVWDXUDQW��)���5DPDGD�-HMX�&LW\�+RWHO��.RUHD



YLL

ᴎ�����WK�-DQXDU\������

᠆�5HJLVWUDWLRQ�

� 7LPH��������a����������WK��-DQXDU\�������

� 3ODFH���0HHWLQJ�5RRP�%��%����5DPDGD�-HMX�&LW\�+RWHO��.RUHD

᠆�&KDLU��0HHWLQJ

� 7LPH���������a���������������a����������WK��-DQXDU\�������

� 3ODFH���%DOO�5RRP��%����5DPDGD�-HMX�&LW\�+RWHO��.RUHD

᠆�7HFKQLFDO�6HVVLRQ

� 7LPH���������a�����������������a����������WK��-DQXDU\�������

� 3ODFH���%DOO�5RRP���0HHWLQJ�5RRP�$�%����5DPDGD�-HMX�&LW\�+RWHO��.RUHD

᠆�/XQFK

� 7LPH���������a����������WK��-DQXDU\�������

� 3ODFH����5HVWDXUDQW��)���5DPDGD�-HMX�&LW\�+RWHO��.RUHD

ᴎ�����WK�-DQXDU\������

᠆�%XVLQHVV�%HQFKPDUNLQJ

� 7LPH��������a����������WK��-DQXDU\�������

� 3ODFH���.$.$2�&RUS�



Design of Self-Evaluation Model for Smart 
City in Bandung 

Aisyah Nuraeni1, Yiyi Supendi2 and Daniel Rohmatulloh3 

1,2,3Department of Informatics, Langlangbuana University, 42061, Indonesia 

[Email: aisyahnuraeni20@gmail.com] 

 

Abstract 

Smart City Self-Evaluation is used to measure the implementation of smart the city 

independently. This measurement aims to determine the level of stability of the cities 

application to make improvements or stimulation in achieving the desired smart city goals 

by utilizing Information Technology and Technology (ICT) and can be innovative 

potential in solving various urban challenges in all fields. This research focuses on 

designing self-assessment software to simplify data collection as smart city assessment 

entry. This study uses an object-oriented concept with development requirement analysis, 

software design, and design evaluation for the research stages. The result is a software 

design consisting of process business, use cases, and user interface tailored to the needs of 

the local government of Bandung in supporting the smart cities concept. 

 

Index Terms: Design, Smart City, Self-evaluation, Bandung, Object Oriented 

 
I. INTRODUCTION 

 

City is the center of human civilization with various facilities and facilities provided. Its 

existence continues to develop into a magnet for residents to come and stay in urban areas. 

In 2025 Indonesia is currently around 59.35% of the population living in urban areas is 

estimated to be 67.66% and will reach 82% in 2045[1]. As the population grows, City 

continues to grow significantly and raises problems such as housing, education, health, 

public services, etc. And to solve the problem, various solutions have been developed, one 

of which is the concept of Smart City [2]. 

The performance of local governments to be faster, responsive, innovative, and 

trustworthy solutions for rapid development of cities and regencies in Indonesia requires. 

To bring this speed, like it or not, the Regional Government needs technological 

assistance. The Government of Indonesia has implemented a Smart City initiation policy 

that utilizes Information Technology and Technology (ICT) which is one of the 

technologies that has innovative potential to solve various urban challenges effectively on 

all sides of the Regional Government [3]. 

The City Regional Government has carried out various initiatives and has a Grand 

Design towards a Smart City that focuses on the use of ICT to ensure effective and 

efficient use of resources, city administration, public services and can solve various city 

challenges using innovative, integrated solutions, and sustainable to provide infrastructure 

and provide urban services that can improve the quality of life and meet the needs of the 

population [4]. The problem is that cities have not been able to carry out an independent 

evaluation of the implementation of a smart city in a measurable manner according to the 



city's needs [5]. However, it requires advanced support for the development and operation 

of applications in a complex and dynamic environment [6]. 

Through this study, a software design will be developed that can assist in collecting data 

on the evaluation indicators for measuring the implementation of smart cities so that the 

city gets an initial picture and can determine strategies in increasing the value of 

implementing smart cities following city goals. 

 

II. SYSTEM MODEL AND METHODS 
 

RAD (Rapid Application Development) was chosen as a system development model 

because it requires a little time in its development and analysis of the requirement has 

been identified. Tailored with the pressman says that the application of the RAD method 

will run optimally if the application developer has formulated the needs and scope of 

application development [7]. 

While the system development model uses UML (Unified Modeling Language), which 

can help analysts define, visualize, and document software system models, including their 

structure and design, by meeting all software requirements and helping analyze and design 

appropriate solutions. [8]. 

 

The following are the stages of the research that has been carried out 

  

 

 

 

 

Fig. 1. Research Stages. 

 
III. RESULTS 

 

A. Process Business 
There are 8 stages in smart city self-evaluation process business. 

   
Fig. 2. Process Business for Bandung Smart City self-valuation model. 

 



 

B. Use case 
 

There are 10 use cases and 4 actors in smart city self-evaluation. 

 

 
Fig. 3. Use case for Bandung Smart City self-valuation model. 

 

 

C. User Interface design 
 

. 

 
(a) 

 
(b) 

Fig. 4. User interface design for Bandung Smart City self-valuation model, dashboard (a), evaluation 

form(b). 



 

IV. CONCLUSIONS 
 

Based on the research that has been done, it can be concluded that: 

a. Design application following Bandung Smart City Evaluation Model. 

b. Design through the stages of literature study, requirements analysis, software design 

and evaluation. 
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