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Abstract

Public facilities are one of the important assets that support citizens' daily activities. Its benefits can be shared by a large
number of people in a given region. However, many public facilities found in the Sidoarjo Regency arca are not
maintained, such as roads, bus stops, trash cans, sidewalks, parks, street lighting, traffic lights, and traffic signs, which
can cause discomfort when using public facilities. These conditions could be minimized when local governments involve
societies to maintain or monitor them. The objective of this study is to create an integrated smart city mobile application
that can be used to report damage to public facilities using the QR Code that has been attached to them. In this study, the
waterfall method was used as a development method. The result of this study is a mobile application which is expected
to be useful for monitoring public facilities in Sidoarjo. According to the results, the application looks helpful and
compatible with all Android devices.

Keyword: Mobile Application, QR Code, Smart City, Public Facilities.

1. INTRODUCING

Technology development 1s currently moving at a breakneck pace. Various technological innovations appear to make
human activities easier in a variety of disciplines, ranging from light to heavy work [1]. Smart cities are one of the
technologies that is currently a hot issue all around the world [2]. The reason is that smart cities are a grcaﬂmuvatiun
aimed at advancing a city with the help of information technology that runs on mobile devices [3]. Literally, a smart city
can be defined as a city with a concept that is carefully built for the benefit offffle citizens who live there, especially in
terms of resource management that is more efficient and effective [4][5]. The smart city concept is viewed as a way to
use information and communication technology to help individuals, businesses, and governments meet their needs [6].

Sidoarjo is one of the regencies in East Java Province, Indonesia. This city is adjacent to the city of Surabaya [7], so
this city is also affected by the flow of urbanization [8]. The problem caused by the increasing flow of urbanization is that
the frequent use of public facilities could cause disruptions [9]. In Sidoarjo itself, there is still no smart city application.
Many activities, such as reporting damaged public facilities, are still done manually. Many public facilities found in the
Sidoarjo Regency area are not maintained, such as roads, bus stops, trash cans, sidewalks, parks, street lighting, traffic
lights, and traffic signs, which can cause discomfort when using public facilities. The problem is that the citizens of
Sidoarjo have no idea how to report damaged public facilities. Instead, they prefer to ignore them. Another problem is
that the government has difficulty collecting data on all city problems in Sidoarjo. The government takes a long time if it
wants to record all the city problems that exist in Sidoarjo, so it is necessary for the government to be able to use the
citizens to obtain information related to damage to public facilities.

The solution offered to overcome this problem is an integrated and mobile smart city application called CitizenApp,
which is intended as a platform for citizens to report damage to public facilities in Sidoarjo, so that the government can
easily record damage to public facilities and repair them quickly. CitizenApp works by having the user scan the QR code
found on every public facility in Sidoarjo, then uploading a photo and description of the damage. Damage to public
facilities that has been reported will be reviewed and will be repaired.

Research related to the facility damage reporting system is "Implementation of Rapid Application Development in
the Development of Road Damage Reporting Applications" by Suyanto and Andri, which implements a road damage
reporting system with citizens as reporters and admins as the government to take action [10]. In addition, another research
1s "Web-Based Applications for Reporting Damage to Facilities At Stations and In Trains" by Sanubari et al., which
implements a facility damage reporting system at stations to assist officers in managing reports of rail service users on
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the condition of existing infrastructure [11]. The comparison of this research with the previous one is based on the system
that was built, where damage reporting applications in the previous research are generally oriented towards government
or institute bodies whose data is not open to the public. CitizenApp carries the opposite concept, which is more user-
oriented and designed to look like a social media platform, so that damaged facilities that are shared are visible to the
public.

In this study, the waterfall method was used as a development method, which includes needs analysis, design,
implementation, testing, and maintenance. The system was developed with the React Native framework as a solution to
cut development time and utilize the QR Code feature to make it easier for citizens to report public facilities. This system
is expected to make it easier for the citizens and the government to obtain information related to damage to public facilities
in Sidoarjo.

2. RESEARCH METHODS

The waterfall model is the most widely used model for the development stage [12]. The waterfall method was used to
build the CitizenApp. The waterfall model is referred to the traditional model beginning with requirements analysis,
design, implementation, testing, and maintenance [13]. The method phases to build a CitizenApp are shown in Figure 1.

Needs Analysis
=
<>
o
*

Figure 1. Waterfall Method.

2.1 Need Analysis

Needs analysis is a stage in which current problems are analyzed by looking at public facilities in Sidoarjo directly in
order to define the features of the information system required to solve existing problems. The specifications for the needs
of the CitizenApp application are as follows:

a. CitizenApp comes with Bahasa since Bahasa is spoken by the majority of Sidoarjo citizens more frequently than
other languages.

b. A QR code scanning feature is required to make it easier for the citizens of Sidoarjo to report, so they don't have
to fill out as many forms because the QR code saves facility data such as name, category, and coordinates.

¢.  The user must fill out a form to report public facilities manually, but the coordinate problem can be handled by
turning on the GPS to identify geolocation.
Users do not need to register an account because Google authentication is used for authentication

e. Users can submit reports in order to earn badges and become the best reporter.
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2.2 Design

Design is the stage in which we provide a complete picture of what needs to be done and how we want the system to

look. Flowcharts, use case, and entity relational databases are used in the design stages.

a.

Flowchart is a collection of notation diagram symbols to show the sequence of operations and data flow in the
system. This flowchart can represent graphics on the system in terms of physical relationships between entities
[14]. Based on flowchart in Figure 2, when the user opens the application, it will immediately display a splash
screen. It will then take you to the login screen. The user can input his email and password on the login screen.
The user will be unable to login if the data entered by the user is wrong. The main page will appear after the
user has successfully logged in. Users can produce reports using the QR-code feature on the main page.

Splnsh Page

Figure 2. Flowchart.

Use case diagrams depict the relationship between one or more actors in the system. It's important to understand
that use cases and use case diagrams are not the same thing. This diagram is used as a grouping of several use
cases that have been described previously, and is useful in compiling the requirements of a system and
communicating the design with customers [13]. Based on use case diagram in Figure 3, damage to public facilities
can be reported by users. Users can also make changes and delete reports that have already been published. After
a user submits a report, the admin will check to see if it is valid. If the report is invalid, the administrator can
change or delete it.

q el Report Facilities n

T,

\ et i

Users |\ : ‘Admin
A\

\ Check status

\ y
\ Report verification

Figure 3. Use Case Diagram
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c. The database design is described in the entity relationship diagram. Based data database design in figure 4, there
are seven entities, including users, badge list, badge, report, category, facility, and admin. It can be seen that the
most important entity is the report, because it is almost related to all the existing entities.

Users Report
il varehaz mp—, idzeprt .
name varchar 0 enail t "
avatar varchaz id_facility t " 0 .
cxeated_dt date 1d_category : 0~
desc
Badge_list
inage
id_badgelist t m O
status
name varchar
created_dt date
Tequirement varchar
inage varchar Category
id_category int L
L name
id_badge t "
onail varchaz " o Facility
id_badgelist t MO—" 4 facility int mo—
nate varchar
Admin
latitude
id_agmin t "
longtitude
enail varchax
passmord varchar
name varchar

Figure 4. Database Design
2.3 Implementation

Implementation is the process of turning the design's results into a real-world application that the citizens of Sidoarjo
may access. React Native will be used as a framework in combination with the JavaScript programming language to
create CitizenApp. React Native is a framework designed by Facebook to make mobile app development easier. It allows
developers to create native apps for Android and 10S using only one programming language, JavaScript. [16].

2.4 Testing

Testing is a stafijn the development process that determines wheth@or not the final application will perform as
planned. Blackbox testing and compatibility testing are used at this stage. Black-box testing is a software testing method
that focuses on the software's functional requirements. The goal is to ensure that if there is a mistake in the input data on
any part of the application system, the error message is displayed correctly [17].

2.5 Maintenance

The waterfall method's last stage is maintenance. Software that passes the evaluation will immediately begin system
maintenance [18] by repeating the development process from the beginning in order to improve current software.
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3. RESULT AND DISCUSSIONS

3.1 Result of CitizenApp Development
The result of application screens that have been devegmd are listed below:

a. The splash screen is the initial page that appears when the application is launched. The splash screen display can

be seen in Figure 5.

N

Citizen

Figure 5. Splash Screen

b. A login page will display after the splash screen. As explained in the needs analysis, Google authentication is
used to make it easier for users to log in. The login screen display can be seen in Figure 6.

Selomot Datong Kemball

Anda telah ditunggul
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Figure 6. Login Screen

c. After logging in, a user 1s directed to the |'Inlt: screen. There are two sections on the home page: information
section and recent report section. The home screen display can be seen in Figure 7.

Gunakan
QR CODE

Laperan Terbary

Figure 7. Home Screen

d. Users can scan QR codes that are spread throughout Sidoarjo public ﬂlnnes, If the facility does not have a QR
code, the user can manually report it with gps tumed on. The QR Code screen display can be seen in Figure 8.

Figure 8. QR Code Screen
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e. There is a form related to the facility to be reported Unhe add a report screen. The form is automatically filled
up when you use the QR code feature. The add report screen display can be seen in Figure 9.

a B»
1L B er & 4
gwertyuiop

asdfghjk.
¢ z xcvbnma@

na |, @ (]

Figure 9. Add Report Screen

f.  The explore screen is a collection of all user l‘epmﬂhar can be viewed by other users. so that the citizenApp
looks like a social media platform. The add explore screen display can be seen in Figure 10.

Jelajahi

Helte Dings Parhubungan

Ly T ————

9

Halte GOR Sidoarjo

Figure 10. Explore Screen
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a ole report details screen is a page that shows details of user reports based on Google Maps. The report details
screen display can be seen in Figure 11.

*« Halte Keramean

9 slomat

Figure 11. Report Details Screen

h. Leaderboard screen show users based on how many times they've reported. nll‘s feature is intended to motivate

users to compete for the highest ranking in the leaderboard. The leaderboard screen display can be seen in Figure
12,

501 5
u o bear squizh
°
) LI 4

Figure 12. [eaderboard Screen
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1. The profile 'een contains information about the user, such as images, names, the number of reports, and badges.

The profile screen display can be seen in Figure 13.

3.2 Black-Box Testing

Black-box testing is a software testing method that focuses on the software's functional requirements. The process

Profil togaa

Figure 13. Profile Screen

black-box testing of CitizenApp is depicted in Table 1.

Table 1. Black-Box Testing

Testing Scenario

Expected Result

Result

Open the app on phone
devices.

Open the app on 7-inch
tablet.

Open the app on 10-inch
tablet.

Login button is pressed.

Logout button is pressed.

Change reports by category.

ale application follows
the device's screen.

[Ghe application follows
the device's screen.

The application follows
the device's screen.

Go to the home page.
Go to the login page.
Reports change based

on the selected
category.

416

Pass

Pass

Pass

Pass

Pass

Pass
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Scroll down to > 10 reports.

scan using a valid QR Code.

scan using invalid QR Code.

Add reports manually with
GPS on.

Add reports manually with
GPS off.

The report form is
completely filled out.
The form was not filled out.

Use the app when the
intemet is off.

3.3 Compatibility Testing

When the scroll has
reached 10 reports, the
pagination will work

Redirected to the add
report page with the
filled-out form.

Redirected to the add
report page, but the
form will not be filled
in

Redirected to the add
report page with the
app fetching device
coordinates.

A popup appears with a
suggestion to tum on
the GPS.

The share button can be
pressed.

The share button can't
be pressed.

redirected to an error
page.

Table 2. Compatibility testing

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

This test is performed with the goal of detemmining device compatibility when the program is run on different user
devices. Table 2 shows compatibility testing.

Device Name Screen Size (inch) Result
Realme 7 6.57 Pass
Realme 3 6.227 Pass
Samsung S21 6.2" Pass
Redmi Note 8 Pro 6.53” Pass
Huaweil Nova 4 6.40” Pass
Samsung J2 Prime 5.07 Pass
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Oppo A5 2020 6.50” Pass
Xiaomi Redmi 5 5.7 Pass
Oppo F7 6.23” Pass
Redmi Note 9 Pro 6.67" Pass

3.4 Users Feedback

The results were analyzed to see if CitizenApp was effective. An online poll on https:/jagad.dev/feedback was used
to determine the reliability of this CitizenApp among users. The questions were written on this website and distributed to
the respondents via a URL link. The survey included a total of twenty (20) participants.

A total of 3 questions were asked in the questionnaire, including "Does this app have no issues when installed on your
devices?", "Do you think this app helps to handle the damaged public facilities?", and "If you are a user, does the QR
code system shorten your time to report damaged public facilities?".

For the question "Does this app have no issues when installed on your devices?", 17 of the 20 respondents responded
"Very Good" (4), while 3 respondents said "Good" (3). Then, the next question, "Do you think this app helps to handle
the damaged public facilities?", 15 of the 20 respondents responded "very helpful" (4), while 5 respondents said "helpful"
(3). Then, for the last question, "If you are a user, does the QR code system shorten your time to report damaged public
facilities?", 19 of the 20 respondents responded "very helpful” (4), while | respondent said "helpful" (3).

Based on Figure 16, the highest percentage is 85% that represents "very good & very helpful" and the other is 15%

which indicates "good & helpful”. It can be concluded that CitizenApp helps citizens of Sidoarjo to report damage to
public facilities.

3) Good & Helpful @ (4) Very Good & Very Helpful

Figure 16. Users Feedback

g
4. CONCLUSION

Based on the results and discussion described in the previous chapter, it can be concluded that the CitizenApp
application has been successfully developed and released on the Play Store to help monitor the feasibility of public
facilities in Sidoarjo, so that [} government can easily collect information about damage to public facilities in Sidoarjo.
System development uses the waterfall method, including needs analysis, design, implementation, testing and
maintenance. The CitizenApp application is tested using black box testing and compatibility testing shows that the
application is compatible with all Android devices.
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