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Abstract: The software development for the transportation
is the key focus in the paper. For students the concession
in transportation is provided by the local authorities across
the nation. An open source initiative to build software for
private bus concession card generation can be a tedious
process. Having a software to collect details of students
who need the card and generate the cards to be printed
in PDF or other supported formats can help speed up the
process and make it more efficient. The existing software
is a desktop application that runs on outdated operating
systems and not compatible with recent configurations
and hardware like Microsoft stopped updates to Windows
7 OS, educational institutions need an alternative. These
solutions can be used across the institutions for free of cost.
Different analytical study can be done from the pattern of
the student movements in transportations and future smart

transportations can be designed with prior knowledge.
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ABBREVIATIONS

0OS: Operating System
API:  Application Programming Interface

NSIS:  Nullsoft Scriptable Install System

[. INTRODUCTION

Our project aims at providing a cross-platform solution for
printing concession cards with very minimal setup. Users can
print up to 5 cards per paper. Since it’s made of JavaScript, it
can run on any modern computer operating system which can
run a browser [4].

It has a basic authentication where the user needs to provide
a password for using the software. All student details are
permanently stored so that they can be reprinted. Storage is

handled by a JavaScript library within the software and doesn’t
need any additional database management software. All data
stored are encrypted by default.

For windows, our software is shipped as an installer which can
be installed and uninstalled easily. For Linux based OS, it is
shipped as a Linux package.

II. LITERATURE SURVEY

In order to create a solution that works on all popular operating
systems, we need a framework for software development that
allows compiling the source code to executables that work on
all operating systems. There are many technologies available
for developing cross-platform desktop apps. The most popular
ones are JavaFX and Electron. Based on the comparison done
by Alkhars and Mahmoud [1], the Electron framework was
chosen for this project. The Electron app gives faster execution
time and less memory usage than a JavaFX app.

This project attempts to convert a JavaScript-Based Web
Application to a Cross-Platform Desktop Application with
Electron as defined by Kitti Kredpattanakul and Yachai
Limpiyakorn [2].

In this project, the web application is designed using React.
React is an open-source JavaScript library for building user
interfaces. The React framework was chosen because it is
being built with the intention of being used for building cross-
platform native apps as mentioned in [3].

III. TOOLS/SOFTWARES

Name of Tool Description

Pouch DB JavaScript database that stores information as
JSON.

Electron Allows the building of hybrid web applications

for desktop operating systems. It combines
chromium GUI engine and node runtime.
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Name of Tool Description

React JavaScript framework for building dynamic
web apps.

Node An asynchronous event-driven JavaScript
runtime.

Git Version Controlling.

NSIS Nullsoft Scriptable Install System is used for
building windows installers.

IV. IMPLEMENTATION

A. Web Application

The project at its core is a web application. The web application
is built using an open-source framework called React. In order
to create a React-based web application, this project uses a
common boilerplate called Create-React-App [9]. In order to
use the boilerplate, a JavaScript build toolchain is required. A
JavaScript build toolchain typically consists of:

e A package manager, such as Yarn or npm. It lets
developers take advantage of a vast ecosystem of
third-party packages, and easily install or update
them.

e A bundler, such as Webpack or Parcel. It lets devel-
opers write modular code and bundle it together into
small packages to optimize load time.

e A compiler such as Babel. It lets developers write
a modern JavaScript code that still works in older
browsers.

The directory structure of the boilerplate looks like the
following:

e my-app/

e README.md
e node modules/
e package.json
e public/

e index.html

e favicon.ico

e src/

® App.css

e App.js

e App.test.js

e index.css

e index.js
e logo.svg

For the project to build, these files must exist with exact
filenames:

e ‘public/index.html’ is the page template;
e ‘src/index.js’ is the JavaScript entry point.

The other files can be deleted or renamed. Subdirectories may
be created inside ‘src’. For faster rebuilds, only files inside ‘src’
are processed by Webpack. Any JS and CSS files need to be
inside ‘src’, otherwise, Webpack won’t see them.

Only files inside the ‘public’ folder can be used from ‘public/
index.html’. Top-level directories may be created. They will not
be included in the production build [6].

B. API

The project uses ExpressJS to create an Application
Programming Interface or API. The API enables the web
application to communicate with the database. React is an open-
source, front end, JavaScript library for building user interfaces
or UI components [8].

Express.js, or simply Express, is a web application framework
for Node.js, released as free and open-source software under the
MIT License. It is designed for building web applications and
APIs. It has been called the de facto standard server framework
for Node.js.

The API for this project consists of the following endpoints:

HTTP Method Path Description

POST api/auth Used for logging in a user.
Takes in user and password
and returns a JSON Web To-
ken.

POST api/auth Used for resetting a user’s
password.

GET api/course | Returns a list of all courses
offered by the institution.

POST api/course | Creates a new course.

PUT api/course | Modifies a course.

DELETE api/course | Deletes a course.

POST api/generate | Returns a PDF file contain-
ing concession cards of the
provided list of students.

GET api/student | Returns a list of student
records.

POST api/student | Creates a new student record.

PUT api/student | Modifies a student record.

DELETE api/student | Deletes a student record.
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C. Database

This project uses PouchDB for storing data locally on the
host machine. PouchDB [7] is a JavaScript-based database
management system. It stores data in JSON documents. This
is very convenient since the project uses JavaScript objects in
both the API server and Front-end. PouchDB does not require
any additional setup and hence can be installed easily along
with the application [10].

V. RESULT/CONCLUSION

Successfully developed a software for private bus concession
card generation. It runs on any desktop-based operating system
that can support a browser [5]. It has a database that doesn’t
need any additional installation. For Windows operating
systems, this software distributed as an installer which also had
an uninstaller with it. For Linux based operating systems, this
software is distributed as a package.
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