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The main aim of this paper was research and implementation of a Progressive web application
(PWA) with Reactjs by creating a mobile web application for the Valkkyla tenant committee. PWA
is web-application with an additional feature of being installable on a device. PWA is less expensive
to develop and simpler compared to a native or hybrid mobile application making them very popular
among developers these days.

An application was developed with the help of tools such as Nodejs, a JavaScript run-time environ-
ment, Reactjs for user interface and Firebase for a database. Service worker and a Manifest file
were used for the implementation of the application to work in offline mode and make the application
installable in the home screen resembling a native application. The code for the application is stored
in GitHub and the application was deployed using Netlify for hosting.

As a result, there is a working mobile web application that can be used by the Valkkyla tenant
committee and the residents of that community. With the help of this application, people can find
information regarding the Valkkyla housing community peripherals and opportunities that will be
very helpful to make their living experience better in this area. The application functions as ex-
pected, a resemblance of a native mobile application, but with a very small size. This demonstrates
how powerful of a tool PWA is and its stronghold among the developers nowadays.
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1 INTRODUCTION

Almost everyone has a smartphone in their pocket and access to the internet. There will be almost
3.8 billion people in the world who will have a smartphone by 2021 (Takahashi, 2018). These
smartphones have changed the way how one uses the internet and what it is used for. In recent
years research has shown that the average person browses more internet from a phone than a
traditional desktop environment. According to Tech-jury (Techjury, 2019), a tech news website, in
2018 52.2% of website traffic was from a mobile device around the globe. The numbers were even
greater in some parts of the world as nearly 65% in Asia and 60% in Africa smartphones are ac-
countable for all the internet traffic. These numbers are only increasing as it is estimated that 80%

of world internet access is expected from a mobile device by the end of 2019 (Petrov, 2019).

By 2020 mobile apps are expected to generate 188.9 billion US dollars in revenue (Deyan, 2019).
There is a great value of a product that seemingly fits on the screen of a smartphone. There are
millions of mobile applications and thousands of websites optimized for these mobile devices
(Clement, 2019). They have become better and better with time and demands. They are improving
with a better design, better user experience optimization, large, able to handle a large amount of
data processing and a lot of new extra features with amazing graphical aesthetics. These applica-
tions have found their sanctuary in almost every aspect of human society. A mobile application is
available for health, business, educations, communication, security and, other many aspects of

society.

Around 67% of internet users worldwide visit the web on a mobile device (Deyan, 2019). A mobile
website is easier and cheaper to develop. The reachability of a website designed for a mobile de-
vice is higher than that of a traditional mobile application. The problem is 85% of consumers prefer
mobile apps over mobile websites. Consumer’s expectations from a mobile application are much
higher than a mobile website. Consumers feel a mobile application is a more convenient, faster,
better user experience and easier to browse. (Moth, 2013). That is where PWA comes into the

picture. PWA is a website or web application but imitates a mobile application.

PWA (Progressive Web Application) provides many advantages over the traditional method of
browsing the internet and make mobile web applications more usable and engaging. PWA is rela-

tively smaller in size and eliminates the requirement of a store such as Google Playstore or Apple
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App store is the reason why PWA is a potential way of Web technologies for the future (Progressive

Web Applications, n.d.). PWA is a new technology gaining rapid popularity among developers.

For this thesis, a PWA for Valkkyla Tenant committee was developed which is accessible from a
web host, installable or in this case, able to be added to the home screen in a device. The applica-

tion can operate in offline mode as well.

Vélkkyla is one of the student residence locations in Oulu city maintained by PSOAS (Pohjois-
Suomen opiskelija-asuntosaatio). PSOAS operates different student housing locations available in
different parts of the city. Valkkyla is one of such residence locations. In Valkkyla there is an acting
tenant committee with around 5 members. Information regarding different student residence loca-
tions is available in PSOAS official website psoas.fi or omapsoas.fi. Different residence locations
of PSOAS have different sets of features and activities opportunities. PSOAS official website is
very limited with features and services for the acting tenant committee of Valkkyla. To overcome
some of the shortcomings of the official PSOAS website Valkkyla Tenant committee decided to

have a website.

This document is divided into two distinct parts. The first part will provide highlights to the theoretical
study of PWA and its core components than the second part will focus on how the Vélkkyla Tenant
committee web application was developed and made into PWA. This thesis aims to demonstrate

how simple and yet powerful of a tool PWA is.

In this document there will be the description of PWA, it's basic components and core technologies.
The application developed during this thesis work will be a demonstration of how a PWA is imple-
mented using Reactjs for designing and developing the user interface and Firebase for implement-
ing a database for storing data. The application developed will be optimized for both desktop and
mobile environment viewing. This thesis document objective is to give answers to three important

questions:
1. Whatis a PWA?
2. Why PWA is one of the ways for the future of mobile web applications?

3. Why PWA was best the choice for the tenant committee’s application?



2 TYPES OF MOBILE APPLICATION

For understanding the PWA better, it is important to be familiar with what are the types of mobile
applications that are prevailing in this industry. There are major three types of mobile applications

that can be discovered in the industry:

° Native Mobile Applications

o Hybrid Mobile Applications

o Web-based Mobile Application (What are the popular types and
categories of apps, 2019)

2.1 Native Mobile Applications

Native mobile applications are developed exclusively for an environment or operating system,
therefore, making them “native” for a specific platform. One application developed for a particular

operating system is not executable in other operating system environments.

The most popular operating system for mobile devices is iOS and Android (Mobile Operating
System Market Share Worldwide, 2019). Typical iOS mobile applications are developed using Swift
programming language (Swift "The powerful programming language that is also easy to learn",
2019) while a mobile application for Android is generally developed using the Java programming
language (Java Programming Language, 2019). Another mobile operating system is Windows mo-
bile operating system. It is developed in .Net framework (Introduction to .NET Framework, 2019),
but in the present year 2019, they do not have significant market share so it can be comfortably
said they are an event of the past (Mobile Operating System Market Share Worldwide, 2019). It is
still important to mention that PWA is available for Windows desktop environment and is under

continuous development process.

Native mobile applications are developed in completely different programming languages, different

theories of design and different techniques from one another giving them a unique set of charac-

teristics and features distinguishing them apart very widely. The main advantages these types of

applications provide are a high level of performance, more secure, safe, better accessibility and

usage of hardware of the devices. They have better access to a wide range of APIs making them

highly optimized for user experience. (What are the popular types and categories of apps, 2019)
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2.2 Hybrid Mobile Applications

Hybrid mobile applications are platform-independent mobile applications developed using other
web technologies such as HTML5, CSS, and JavaScript. They are designed to be usable in differ-
ent types of environments and operating systems. A hybrid mobile application may have different

levels of support and accessibility for an environment and hardware they are running on.

Some of the most common developer tools for designing and developing hybrid mobile applications
are Apache Cordova, lonic Framework, Meteor, Angular js etc. These tools help the developer to
design and develop a mobile application that can be wrapped in a disguise using the Software
Development Kit for an environment making them resemble a native mobile application. Hybrid
mobile applications are a single codebase making them faster and cheaper compared to investing
in developments of a native mobile application. This means one can write the code once and then
the same codes can be re-used to convert the application into different platforms using the respec-

tive Software development kits.

Some of the limitations of hybrid mobile applications are that they are comparatively slower. The
user experience with them is found to be slightly inconsistent in different hardware. (What are the

popular types and categories of apps, 2019)
2.3 Webh-based mobile application

Web-based mobile applications are browser-based mobile applications designed and optimized for
a mobile view. These applications are not installable in a device. They are developed using tools

such as HTML5, CSS, JavaScript and many other forms of web technologies.

Web-based mobile applications require a continuous uninterrupted internet connection. Without the
internet, they are not functional. A poor connection to the internet can result in a very unpleasant
user experience. They require a very minimum amount of device memory and performance. They
do not have the same level of access and support for the device they are operating on as of native
or hybrid mobile applications. Because of their smaller size and lack of access to many hardware
and software components, they may fall behind in large numbers of features that native or hybrid
mobile applications prevail in. (What are the popular types and categories of apps, 2019)



3 PROGRESSIVE WEB APPLICATIONS

Progressive web application (PWA) is a web-based application with user experience very similar
to that of a native application. It can be considered a new advanced form of a traditional web-based
application. PWA is available in both desktop and mobile environments. (Love, 2019). This thesis

study will highlight features of PWA for mobile version applications only.

The concept of a mobile application that is browser-based was one of the most key ideas presented
by Steve Jobs during the launch of the iPhone in 2007. But because of many constraints, the idea
did not become a reality and iPhone application shifted towards Apple SDK based mobile applica-
tion available in their Apple app store. Seeing many limitations Apple did not pursue the idea of
further development, but another giant tech company Google kept persisting the idea of a web-
based application. The term ‘Progressive web apps’ was coined by front-end developer and de-
signer Frances Berriman and Google Chrome engineer Alex Russell at Google. With that new fea-
tures of service workers and a web app manifest file was described which upgrades a web appli-

cation to a progressive web application.

Inside a web browser, many mobile web applications behave in the same way as a real mobile
application i.e. Native or hybrid mobile applications. The technology of PWA is there to make it
happen outside the web browser also by making a mobile web application behave more in manner
of a native application in the device it operates in. PWA is very different from a regular mobile
application. Unlike native or hybrid applications that are accessed from different app store plat-
forms, PWA is hosted on a website and runs in an internet browser. This means an update can be
submitted to the application on the website rather than many different application stores for each

platform differently.

A PWA can be installed or added to a home screen with an icon identical to a regular mobile appli-
cation. From this shortcut icon, the application will be launchable and usable. It will resemble more
of a regular application. PWA is a Web application which means it needs to be connected to the
internet but that is where the PWA unique ability comes into action. There is offline support, or in
case of lack of network, a PWA is still functional as a native or hybrid application. The components
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of the application are installed or cached for offline use. PWA is not close to native or hybrid appli-
cations in functionality but has a huge advantage in the memory footprint as PWA is very small in

size.

Progressive web application is also developed using web technologies such as HTML5, CSS, and
JavaScript same as hybrid mobile application. But instead of developing for an operating system
environment PWA is designed for web browsers. The most important factor that makes PWA pow-
erful is platform independence over a hybrid mobile application and native mobile applications.
(Nath, 2017)

3.1 Features of a Progressive Web Application

Some of the key features of a PWA are:

e Responsive: A PWA fits in all different screen size options available for a
mobile device.

e Installable: A PWA is added to app drawer in mobile devices which makes
them grouped among other applications in the devices in view to the user.
Among all the neighbors of native application icons, a PWA will blend in giving
then a resemblance of a mobile application rather than a web application.

e Splash Screen: During startup, PWA will display a splash screen for a very
small amount of time. This technique is very common among native
applications.

e Highly engage-able: A PWA keeps the user engaged. PWA supports some of
the features of the native applications such as push notification, home screen

icon, fullscreen in the viewport and offline-first app approach. (Halder, 2018)
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3.2 PWA vs Native / Hybrid mobile application

PWA is a web application in the cloak of a native or hybrid application. The main target of PWA

resembling as a native or hybrid application. A comparison of a progressive web application and

a traditional native or hybrid mobile application are listed below in the table:

TABLE 1. Comparison between PWA and Native/Hybrid mobile applications (What are the

popular types and categories of apps, 2019)

Progressive Web Application

Native/Hybrid Mobile Application

‘Very small in size.

- Comparatively very large

- No need for a digital distribution platform

‘Require a digital distribution platform such as

Appstore or Play Store.

- Support different operating system environ-

ment

- Must be specifically designed to run on a

particular operating system environment

- Lacks access to many APIs of a device

‘Has a large APIs to select making them more
powerful, they provide more user engagement
features and many accessible hardware com-

ponents of the device they operate on.

- First-time use requires a network connec-

tion.

- Work during lack of connection to the net-

work

3.3 Components of PWA

Any web application which is optimized for a mobile screen can be upgraded to a PWA. The con-

cept of PWA is very simple, caching the application on the device or storing basic entities of the
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application on the device. When a user opens a link from the PWA only those opened by the user
are cached. The parts of the application that are not used or loaded by the user from the network

are not cached making the application much smaller.

The most important part of PWA is the similar resemblance of a native application. This means the
application will have a logo or home icon for the mobile device. PWA will load in the user’s device’s
screen (Fullscreen if optimized) without displaying any web browser’s Ul components. This makes
the experience of using a PWA very engageable. A very important phenomenon to notice is that
PWA itself is running in a browser but without showing the browser’s Ul components in the viewport.

This creates an illusion of a native application to the users.

To do this it is required to make a Manifest JSON file in the project folder which provides information
regarding splash screen, icons, application’s name and many more. The application is cached us-

ing a JavaScript file known as service worker. (Ghimire, 2019)

Gﬁ & valkkyla.netlify.com ‘;,AE

Vilkkyla Tenants Committee —

What is a tenants committee?

The tenant committee is the contact channel to
PSOAS for the tenants. ommittees also arrange
various leisure time activities.

The tenants make decisions in the tenant meetings
that are held at least once a year. The tenant
meetings select nominees to the PSOAS Board of
Management and Executive Committee. Both of
these have two tenant representatives. Tenant
meetings can also elect a nominee to be a tenant-
appointed supervisor to check on PSOAS finances
and administration.

The tenant meeting will elect a tenant committee for
one or two years to take care of the common issues
of the location. The tenant committee will select a

president for the committee. Almost every PSOAS
location has a tenant committee.

Duties of Tenants Com

{Add Valkkyla Tenants committee to Home screen
FIGURE 1. Screen snapshot of a PWA in a mobile web browser
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FIGURE 1 gives a closer look at how a PWA behaves in a mobile device. When the URL is opened,
in this case, valkkyla.netlify.com, a small prompt appears on the bottom of the screen. Defined
within the parameter of the red color, the application provides an option to add or install the appli-
cation to the home screen. On the left side of the prompt, there is the logo of the application and
on the middle section of the prompt, the name of the application is mentioned, Valkkyla Tenant

committee.

The process of making a PWA or converting an existing application to PWA can be summarized

into three steps:
1. Design and develop web application optimized for mobile view
2. Add a manifest file for application information

3. Add a service worker file to cache the application
3.4 Manifest File

The manifest file is JSON (JavaScript Object Notation) file which holds some information regarding
the application. This information is used when running the application on a mobile device. This
information helps to identify the application while saving or installing them on the device's home
screen. The most important information they hold is the name of the application, different types of
icons for the application used in respective places and environment, default orientation of the ap-

plication, background screen color, theme color, and many more. (Ghimire, 2019)
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{} manifest.json
{
"short_name”:

"name”: "Valk}

"icons": [

SFECTe oF
"sizes"
"type™: '

"sizes"
"type”: "im

SStarturl> o
"display”: "s
"theme_color":

FIGURE 2. Example code of a manifest file

FIGURE 2 is an example code of a manifest file. In this code, the name of the application is
mentioned “Valkkyla Tenants committee”. So when an application is installed or added to the home
screen in a mobile device, it would have that as the name of the application. Also, there are icons
mentioned in this piece of code with different sizes that will be auto-selected according to the device
requirements. Icon optimized for an iOS device is mentioned which will have a resolution of
912x512. Furthermore, theme color is mentioned and background color. The background color will

be used for displaying the splash screen for a very short time when the application is loaded.
3.5 Service worker

Service worker can be considered the backbone of a Progressive Web application. It is responsible
for caching the application in the devices, push notification, background synchronization, and han-
dling network traffic (Gaunt, 2019).

Web applications are very simple. When a device is connected to a network the application will
load in the browser but when there is no network a web application would not load. This is where
service worker will make a difference in the application and make them more capable. For the first-
time load of the application service worker stores the required data assets of the application in the

browser cache. And when a user visits the application next time the service worker will load the
15



previously cached data in the browser’s viewport even before checking the network. This results in

the capability for the application to load and operate in a lack of network. (Halder, 2018)

MED,
=

Cache

>

Webpage —'

Main Browser Window Service Worker

Server

FIGURE 3. The basic concept of a Service Worker (Ghimire, 2019)

From FIGURE 3, it can be analyzed that the service worker works in a very different manner despite
loading in the same browser. Rather than in the main windows of the browser, it works in the back-
ground. From there it makes a connection with the network from where it loads and caches all the
required data assets of an application. When the device is connected to a network, the service
worker loads data from the server and displays them in view shell. When the device is not con-
nected to a network service worker simply loads and displays all the cached assets of the applica-
tion from the previous run session, which results in a seamless user experience despite poor or no
network connection. This is how a service worker makes the PWA behave more alike to a native

application. (Ghimire, 2019)
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4 TECHNOLOGIES USED

4.1 Nodejs

Node.js is a JavaScript runtime environment that includes everything required for executing a pro-
gram written in JavaScript language. JavaScript was designed for running a program in a web
browser. It was discovered that JavaScript has much more potential than only being used in web
applications so node.js came into existence making JavaScript available outside a web browser.

With node.js JavaScript can do more than just making websites interactive.

Both web browser JavaScript and node.js run on the V8 JavaScript runtime engine. This engine
converts the JavaScript code in machine code which can be executed without interpreting first by

the computer. (Prieysh, 2018)
4.2 Reactjs

Reactjs is a JavaScript library developed by Facebook used for developing user interfaces, espe-
cially for a single page application. Reactjs is used for handling multiple view layers of an application
utilizing many different reusable components. An application developed using Reactjs can make
changes to data in the viewport without reloading the whole page itself. This makes Reactjs very

popular among modern web and application developers. (Pandit, 2017)

Reactjs is component-based which means when a page is loaded in viewport all the elements
displayed on the screen are divided into many components. When one of the elements needs to
update or make the changes, the other components are not affected during this process. Each time
an element needs to change in the viewport the page does not have to reload. This effect makes a
web-based application appear less of a webpage and acts more comparable to an application.
Developers can work with one component at a time instead of designing and writing down all the
codes for the entire page that needs to be loaded. This further improves the expandability of the
application as more components can be added to add new feature sets.

Reactjs is written in JSX which is an extension to JavaScript language. They look very similar to
JavaScript. Anyone familiar with HTML and JavaScript can easily learn how to write them. They
are very human-readable which makes them very easy to work with. (Pandit, 2017)
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4.3 Firebase

Google Firebase is a backend tool for the development of high-performance and scalable applica-
tions. Firebase is prominent among developers for web applications and mobile applications as
they are very low cost and less time-consuming. James Templon and Andrew Lee founded Evolve
in 2011 which developed Firebase. Firebase was purchased by Google in 2014. It was remodeled
by Google for simpler to grasp for developers and made the services cheaper with many new ad-
ditional features. Many basic level functionalities can be acquired from Firebase for free. Some of

the most important services provided by Firebase are:

e Analytics

e Cloud Messaging

o Authentication

¢ Realtime Database

e Cloud Firestore

e Storage

e Hosting

e Machine Learning Kit

e Crashlytics

e TestLabs (Patel, 2019)

4.4 Lighthouse

Lighthouse is an open-source automated tool developed for improving the performance and quality
of a web page. Lighthouse is a Google Chrome browser extension tool. The development of PWA
is heavily influenced by Google. Their internet browser, Google Chrome, provides the best support
for the development of a PWA. Lighthouse helps developers to determine if the web-application

developed is functional enough to be a PWA or not.

From a simple test run, one can have an idea of how well the application is performing as a PWA.
A test run from Lighthouse tool of a web page can provide a report on its performance, accessibility,
SEO and most importantly how well the practice is performed for a website to be a PWA.
(Lighthouse, 2019) A score is provided to let the developer know how much of a well-optimized

web page is. Higher the score, better the website and its performance as a PWA.
18



5 APPLICATION DEVELOPED

5.1 Features of the application developed

Valkkyla tenant committee conducts many events and activities regularly. The committee is also
responsible for taking care of some of the public spaces available in the peripheral of Valkkyla.

Some of the common issues the committee faces are:

e Tenants unable to find contact information of committee members

¢ Hard to deliver information about events resulting in the inadequacy of participation from
the tenant living in the locality.

e Common questions are frequently asked by the tenant.

e Anew tenantliving in Valkkyla lack knowledge of all the opportunities and spaces available
in the locality.

e  Some repetitive mistakes and common complains go unheard.

To resolve these issues Valkkyla tenant committee decided to have a personal web site or web
application accessible for all the tenant living in this community. Some of the important features of

the application are:

Information regarding the committee and its responsibilities
Contact information concerning committee members and their responsibilities
Information regarding common spaces:

e TVroom

e  Workshop room

o Billiard room

e Study room

e Sewing room

e Girill place

e Parking space

Provide answers to frequently asked questions

User profile for posting news and information

19



Store files and pictures

Post news for tenant to view:

Meeting information

Actions taken by the committee

Information about the decisions made by the committee
Change in some systems around the public spaces
Events information organized by the committee

Information regarding malfunctioning or broken item

5.2 Development Process

The development of the Valkkyla tenant committee application went through different phases.

The phases of development of the applications are listed below:

e Development environment

e Reactjs environment

e Backend

e Converting to a PWA

e Lighthouse testing
e Deploying the PWA

5.2.1 Development Environment

The application was developed in a Windows operating system environment. VS Code was used
as a text editor for writing and modifying codes. An extension program called ES7 React/Re-

dux/GraphQL/React-Native snippets was installed in VS Code for some shortcut keys which makes

writing JSX codes faster.

NodeJS was installed therefore JavaScript runtime environment is available. As the application is
a web-based application so it was important that to use JavaScript. JavaScript runs mainly only in
a browser and with the assistance of NodeJS, it is possible to develop the PWA in a desktop envi-

ronment. Npm was installed alongside Nodejs. Npm provides access to thousands of free packages

to develop the application.
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"dependencies”:
"bootstrap™:
"firebase":

‘react-dom™:
ct-router-dom™:

ct-scripts™:

"build”:
"test”:

"eject":

"eslintConfig":

"extends":

"browserslist”:

"production”:

]

"development™:

FIGURE 4. Screenshot of package.json file

FIGURE 4 above is a screenshot of package.json file. It contains the application’s required depend-
encies information. The most important dependencies are React, Firebase and React-bootstrap.
Other dependencies that assist in the development of the react application are React-Bootstrap,

React-Router-Dom, React-Dom, and React-Scripts.
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5.2.2 Reactjs Environment

The application was developed using Reactjs. The reason to choose Reactjs was that it simplifies
the development of the application and it is very simple to grasp. A Web application designed in

Reactjs does not need to reload every time some changes are made.

~ PROJECT

v public

F _redirects

% favicon_backup.ico
* favicon.ico

< icon.png

Js Addnewsform.js
Js AdminHome.,js
Js loginjs

Js logoutjs

v components

s Faqjs

35 Heading.js

addnewsform.css
heading.css
ogin.css
NEWS.CSS

v images
rooms_images

= iconpng

% iconl.ico

Js Sewingroom.js
3s Studyroom.js
Js TvroomJjs
Js Workshop.js
App.css
s App.js
Js firebasejs
index.css
s indexjs
= logosvg
Is serviceWorker.js
-gitignore
{} package-}

{} package.
README.md

FIGURE 5. The file structure of the project

22



FIGURE 5 is a screenshot of the project file structure. Components are available in three distinct
folders. A folder named component contains components for all the major pages for the application
such as header and main menu options. The room folder contains components related to only
rooms for the applications. Admin folder holds components required for login authentications and

adding news feature of the application.
5.2.3 Backend

Firebase was chosen for the backend for its simplicity and easiness of use. Firebase makes it very
easy to make database, authentication, storing data and hosting. For this project, Firebase was
chosen for the database only. The key features of the application are storing data and storing files
and pictures. These activities are handled by Firebase very easily and efficiently which is very

important for learning developers.

For the number of features and complexity of the application developed, Firebase fits perfectly with
its features, its simplicity and no cost for operation. One of the most important aspects of Firebase
is its capability for expansion. If one wants to expand the application Firebase offers great possibil-

ities of services at a very reasonable price.

For the application developed, only one user profile was created which can access the login feature.
After logging in the user can post a piece of news with title and description which will be stored in
the database. The data is retracted from the application’s latest news page where the user can

view all the listed news.
5.2.4 Converting to PWA

The process of converting an existing web application to PWA was done by taking two actions.
Make a manifest JSON file and a Service worker file. In the manifest file, important elements of the
application mentioned are the name of the application, its background color, and the icon for the
application. From that, a splash screen is acquired which displays for a very small amount of time
before the application loads in the viewport. The splash screen displays the application’s name and

icon of the application.
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Vilkkyld Tenants Committee
< @] 11

FIGURE 6. Screenshot of splash screen of the application

From FIGURE 6 it can be observed that the name of the application is Vélkkyla Tenant Committee
with a small icon in the middle. It can be observed that the background color is white as mentioned

in the manifest file. All this information is well mentioned in the manifest file.

The next step is to make a Service worker. Reactjs by default provides a Service worker file. It does
all the necessary tasks of caching the application with the necessary assets of the application.
When a Reactjs project is created, it exists as a file in the project directory but in an unregistered
or unused state. Changes to a single line of code and a running service worker can be obtained as

demonstrated in FIGURE 7. The screenshot was taken from the project files.

serviceWorker.unregister(); $ servicelWorker.register();

FIGURE 7. Registering service worker.
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5.2.5 Lighthouse testing

FIGURE 8 below shows the result of the lighthouse test conducted on valkkyla.netlify.net. A simple
test of the application developed was conducted using Lighthouse extension tool in Google Chrome

browser.

H Lighthouse Report x [ 4

@ blob:chrome-extension://blipmdconlkpinefehnmjammfjpmpbjk/cb0...  ¥r

ﬁ‘ https:/ivalkkyla netlify.com/

Performance  Accessibility Best Practices Progressive
Web App

0-49 == 50-89 90-100

FIGURE 8. Lighthouse test run of valkkyla.netlify.net on chrome browser

The test score of the application developed is very high ie. above 90. The application developed
can be well defined within parameters of a PWA requirement. Any user desiring to use this
application will have a seamless experience of a mobile application while the application developed

will remain a web application.
5.2.6 Deploying the PWA

For deploying the application, code was stored in GitHub. GitHub is a web platform that hosts code
repositories. Almost every developer uses it for storing codes and version control. The application
was hosted on Netlify. Netlify is a free web hosting platform with very fast and reliable performance.
Netlify gives great offers and an option to expand or make an improvement to the application. Netlify
offers options for versioning and rollbacks in case it is necessary to revert to the older version of

the application. (Pelser, 2017)
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6 RESULTS

After theoretical studies and development, a progressive web application was developed and op-
erating. There was a successful configuration of the environment, coding, debugging the codes
and hosting the application successfully. Bootstraps were used during the development process of

the application providing a well-optimized view for both desktop and mobile environments.

The PWA performs like a regular website in desktop mode and has reached capabilities resembling
a native application while viewed in a mobile environment. The application can work in offline mode
or poor network quality. The application developed is installable on the home screen with an icon

for the mobile screen.

By using the application developed, users can find information regarding the public spaces in Valk-
kyla community, information regarding the tenant committee and actions being taken by the com-

mittee and it also provides answers to some frequently asked questions by the tenant.

This application can be accessed from the link https://valkkyla.netlify.com.
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various leisure time activities.

The terants make decisions in the tenant meetings
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Vilkkyl Tenants Committee

What is a tenants committee?

The tenant committee is the contact channel to PSOAS for the tenant. Committees also arrange various leisure time activities.

The tenants make decisions in the tenant meetings that are held at least once a year, The tenant meetings select nominees to the
PSOAS Board of Management and Executive Committee. Both of these have two tenant representatives. Tenant meetings can also elect
a nominee to be a tenant-appointed supervisor to check on PSOAS finances and administration.

The tenant meeting will elect a tenant committee for one or two years to take care of the common issues of the location. The tenant
committee will select a president for the committee. Amost every PSOAS location has a tenant committee.

Duties of Tenants Committee

* Decisions about using of hobby rooms and clubrooms, holding joint dleaning parties, arranging cub and similar activities, and
other related issues.

® Make proposals and negotiate about budget, rents, repairing, new tools for gardening, maintenance, cleaning etc.

 Supervision of daily maintenance and cleaning as well as repairs.

® PSOAS will provide the tenant committee with the necessary information regarding the building's issues. These include budgeting
and rent plans, repair plans, and maintenance and deaning service agreements.

Plans of Valkkyld tenants committee for 2019
® Make a gym room. Valkkyla Tenants committee have decided to establish a basic gym room in currently existing biliard room.

o Clear bicydles. Valkkyld Tenants committee has been collecting old unused and broken bicycles in Valkkyla peripheral every two
years and recydling them. This year the committee will conduct such event,

Contact information

® Manish Maharjan (President)
Email : Manish_0977@hotmail.com
Phone number: 0466425273

o Shishir Singh Timalsina
Email : shishir.singh.timsina@gmail.com
Phone number. 0465395133

FIGURE 9. PWA Vélkkyla tenant committee application in both mobile and desktop view

FIGURE 9, is the screenshot of the application developed in both mobile view and desktop view.

The content is same in both, but the view is optimized differently for different screen sizes.

As a result of this work, a progressive web application was developed which can be used by ten-

ants living in the Valkkyla community.
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7 CONCLUSIONS

The main goal of this thesis study was implementing and evaluating a Progressive web application
by developing a PWA for Valkkyla Tenant committee in Oulu which can be used by both the com-

mittee members and tenant living in the community.

To sum up, this project can be considered partially successful. Most of the features listed for the
application are completed. The application still misses the feature of storing files and the action that
can be performed by the committee is very limited to only being able to post news. Apart from this
lack of features, the application is a PWA. It can be installed on the home screen. By making it a
PWA the complexity of development and cost for running the application is very low. Since it is
hosted on a web server changes can be made very simple manner compared to a native or hybrid
mobile application. The application can be further developed by adding more features such as
messaging, booking options of items and public chatroom for the tenant. At the current moment,
the application is hosted in a free hosting service. It can be shifted to an appropriate hosting service
and a custom domain name if the committee feels that the application makes a difference among

the tenant.

After the study and completion of the application, lots of new knowledge are acquired about PWA.
An important concept that needs to be understood is that PWA would not be replacing a native or
hybrid mobile application. However, PWA does provide an alternative approach for developing mo-
bile applications. PWA is cheaper and faster to develop due to its simplicity. But PWA is also very
limited with the number of features it can provide and there is a limitation on their functionality. The
main reason it is very popular among developers is once the application is developed, it can be
deployed anywhere strategy. This is what makes PWA a very powerful tool and one of the prevailing
methods of developing a mobile application. PWA will be more prominent among small business

firms as where cost and time saving are very important.
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