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Semester — 5

Course Code Course Type Course Title Credits
USIT501 Skill Enhancement Course Software Project Management 2
USIT502 Skill Enhancement Course Internet of Things 2
USIT503 Skill Enhancement Course Advanced Web Programming 2
USIT504 Discipline Specific Elective Artificial Intelligence 5
USIT505 (Any One) Linux System Administration
USIT506 Discipline Specific Elective Enterprise Java 5
USIT507 (Any One) Next Generation Technologies
USITSP1 Skill Enhancement Course Project Dissertation 2

Practical
USITSP2 Skill Enhancement Course Internet of Things Practical 2
Practical
USITS5P3 Skill Enhancement Course Advanced Web Programming Practical 2
Practical
USIT5P4 Discipline Specific Elective Artificial Intelligence Practical )
USITS5P5 Practical (Any One)* Linux Administration Practical
USIT5P6 Discipline Specific Elective Enterprise Java Practical )
USIT5P7 Practical (Any One)* Next Generation Technologies Practical
Total Credits 20
(All the practical mentioned in the syllabi are compulsory as per the courses chosen)
Semester — 6

Course Code Course Type Course Title Credits
USIT601 Skill Enhancement Course Software Quality Assurance 2
USIT602 Skill Enhancement Course Security in Computing 2
USIT603 Skill Enhancement Course Business Intelligence 2
USIT604 Discipline Specific Elective l;rinciples of Geographic Information

(Any One) ystemg - 2
USIT605 Enterprise Networking
USIT606 Discipline Specific Elective IT Service Management )
USIT607 (Any One) Cyber Laws
USIT6P1 Skill Enhancement Course Project Implementation 2
Practical
USIT6P2 Skill Enhancement Course Security in Computing Practical )
Practical
USIT6P3 Skill Enhancement Course Business Intelligence Practical 2
Practical
USIT6P4 Discipline Specific Elective Principles of Qeographic Information
Practical (Any One)* Systems Practical 2
USIT6PS Enterprise Networking Practical
USIT6P6 Skill Enhancement Course Advanced Mobile Programming 2
Practical
Total Credits 20

*The choice of Practical course is based on the theory Course. For Semester V, USIT504, USIT505,
USIT506 and USITS07, the practical courses are USITSP4, USITSPS USITSP6, USITSP7. For
Semester VI, USIT604, USIT605 the practical courses are USIT6P4, USIT6PS respectively. Practical
Course USIT6PG6 is compulsory.




Project Dissertation Semester V and
Project Implementation Semester VI

Chapter 1 to 4 should be submitted in Semester V in spiral binding. These chapter have also to be
included in Semester VI report. Semester VI report has to be hard bound with golden embossing.
Students will be evaluated based on the dissertation in semester V and dissertation and viva voce
in Semester VI.

I. OBJECTIVES

e Describe the Systems Development Life Cycle (SDLC).

e Evaluate systems requirements.

e Complete a problem definition.

e Evaluate a problem definition.

e Determine how to collect information to determine requirements.

e Perform and evaluate feasibility studies like cost-benefit analysis, technical feasibility, time
feasibility and Operational feasibility for the project.

e  Work on data collection methods for fact finding.

e Construct and evaluate data flow diagrams.

e Construct and evaluate data dictionaries.

e Evaluate methods of process description to include structured English, decision tables and
decision trees.

e Evaluate alternative tools for the analysis process.

e (reate and evaluate such alternative graphical tools as systems flow charts and state transition
diagrams.

e Decide the S/W requirement specifications and H/W requirement specifications.

e Plan the systems design phase of the SDLC.

e Distinguish between logical and physical design requirements.

e Design and evaluate system outputs.

e Design and evaluate systems inputs.

e Design and evaluate validity checks for input data.
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Design and evaluate user interfaces for input.

Design and evaluate file structures to include the use of indexes.

Estimate storage requirements.

Explain the various file update processes based on the standard file organizations.

Decide various data structures.

Construct and evaluate entity-relationship (ER) diagrams for RDBMS related projects.
Perform normalization for the unnormalized tables for RDBMS related projects

Decide the various processing systems to include distributed, client/server, online and others.
Perform project cost estimates using various techniques.

Schedule projects using both GANTT and PERT charts.

Perform coding for the project.

Documentation requirements and prepare and evaluate systems documentation.

Perform various systems testing techniques/strategies to include the phases of testing.
Systems implementation and its key problems.

Generate various reports.

Be able to prepare and evaluate a final report.

Brief the maintenance procedures and the role of configuration management in operations.
To decide the future scope and further enhancement of the system.

Plan for several appendices to be placed in support with the project report documentation.
Decide the various processing systems to include distributed, client/server, online and others.
Perform project cost estimates using various techniques.

Schedule projects using both GANTT and PERT charts.

Perform coding for the project.

Documentation requirements and prepare and evaluate systems documentation.

Perform various systems testing techniques/strategies to include the phases of testing.
Systems implementation and its key problems.

Generate various reports.

Be able to prepare and evaluate a final report.

Brief the maintenance procedures and the role of configuration management in operations.
To decide the future scope and further enhancement of the system.

Plan for several appendices to be placed in support with the project report documentation.
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e  Work effectively as an individual or as a team member to produce correct, efficient, well-

organized and documented programs in a reasonable time.

e Recognize problems that are amenable to computer solutions, and knowledge of the tool

necessary for solving such problems.

e Develop of the ability to assess the implications of work performed.

e  Get good exposure and command in one or more application areas and on the software

e Develop quality software using the software engineering principles

e Develop of the ability to communicate effectively.

I1. Type of the Project

The majority of the students are expected to work on a real-life project preferably in some industry/

Research and Development Laboratories/Educational Institution/Software Company. Students are

encouraged to work in the areas listedbelow . However, it is not mandatory for a student to work

on a real-life project. The student can formulate a project problem with the help of her/his Guide

and submit the project proposal of the same. Approval of the project proposal is mandatory. If

approved, the student can commence working on it, and complete it. Use the latest versions of the

software packages for the development of the project.

ITII. SOFTWARE AND BROAD AREAS OF APPLICATION

FRONT END / GUI Tools .Net Technologies,Java

DBMS/BACK END Oracle, SQL Plus, MY SQL, SQL Server,
LANGUAGES C, C++, Java, VC++, C#, R,Python
SCRIPTING LANGUAGES PHP,JSP, SHELL Scripts (Unix), TcL/TK,
NET Platform F#,C#. Net, Visual C#. Net, ASP.Net

MIDDLE WARE (COMPONENT)
TECHNOLOGIES

COM/DCOM, Active-X, EJB

UNIX INTERNALS

Device Drivers, RPC, Threads, Socket programming

NETWORK/WIRELESS
TECHNOLOGIES
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REALTIME OPERATING SYSTEM/ | LINUX, Raspberry Pi, Arduino, 8051
EMBEDDED SKILLS

APPLICATION AREAS Financial / Insurance / Manufacturing / Multimedia /
Computer Graphics / Instructional Design/ Database
Management System/ Internet / Intranet / Computer
Networking-Communication Software development/ E-
Commerce/ ERP/ MRP/ TCP-IP programming / Routing
protocols programming/ Socket programming.

IV. Introduction

The project report should be documented with scientific approach to the solution of the problem
that the students have sought to address. The project report should be prepared in order to solve
the problem in a methodical and professional manner, making due references to appropriate
techniques, technologies and professional standards. The student should start the documentation
process from the first phase of software development so that one can easily identify the issues to
be focused upon in the ultimate project report. The student should also include the details from the
project diary, in which they will record the progress of their project throughout the course. The
project report should contain enough details to enable examiners to evaluate the work. The
important points should be highlighted in the body of the report, with details often referred to

appendices.

1.1 PROJECT REPORT:

Title Page

Original Copy of the Approved Proforma of the Project Proposal
Certificate of Authenticated work
Role and Responsibility Form
Abstract

Acknowledgement

Table of Contents

Table of Figures

CHAPTER 1: INTRODUCTION

1.1 Background

1.2 Objectives

1.3 Purpose, Scope, and Applicability
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1.3.1 Purpose

1.3.2 Scope

1.3.3 Applicability

1.4 Achievements

1.5 Organisation of Report

CHAPTER 2: SURVEY OF TECHNOLOGIES

CHAPTER 3: REQUIREMENTS AND ANALYSIS

3.1 Problem Definition

3.2 Requirements Specification

3.3 Planning and Scheduling

3.4 Software and Hardware Requirements

3.5 Preliminary Product Description

3.6 Conceptual Models

CHAPTER 4: SYSTEM DESIGN

4.1 Basic Modules

4.2 Data Design

4.2.1 Schema Design

4.2.2 Data Integrity and Constraints

4.3 Procedural Design

4.3.1 Logic Diagrams

4.3.2 Data Structures

4.3.3 Algorithms Design

4.4 User interface design

4.5 Security Issues

4.6 Test Cases Design

The documentation should use tools like star UML, Visuo for windows, Rational Rose for design
as part of Software Project Management Practical Course. The documentation should be spiral
bound for semester V and the entire documentation should be hard bound during semester V1.

CHAPTER 5: IMPLEMENTATION AND TESTING

5.1 Implementation Approaches

5.2 Coding Details and Code Efficiency
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5.2.1 Code Efficiency

5.3 Testing Approach

5.3.1 Unit Testing

5.3.2 Integrated Testing

5.3.3 Beta Testing

5.4 Modifications and Improvements

5.5 Test Cases

CHAPTER 6: RESULTS AND DISCUSSION
6.1 Test Reports

6.2 User Documentation

CHAPTER 7: CONCLUSIONS

7.1 Conclusion

7.1.1 Significance of the System

7.2 Limitations of the System

7.3 Future Scope of the Project
REFERENCES

GLOSSARY

APPENDIX A

APPENDIX B

V. EXPLANATION OF CONTENTS

Title Page

Sample format of Title page is given in Appendix 1 of this block. Students should follow the given
format.

Original Copy of the Approved Proforma of the Project Proposal

Sample Proforma of Project Proposal is given in Appendix 2 of this block. Students should follow

the given format.
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Certificate of Authenticated work
Sample format of Certificate of Authenticated work is given in Appendix 3 of this block. Students

should follow the given format.

Role and Responsibility Form

Sample format for Role and Responsibility Form is given in Appendix 4 of this block.
Students should follow the given format.

Abstract

This should be one/two short paragraphs (100-150 words total), summarising the project work. It
is important that this is not just a re-statement of the original project outline. A suggested flow is
background, project aims and main achievements. From the abstract, a reader should be able to
ascertain if the project is of interest to them and, it should present results of which they may wish

to know more details.

Acknowledgements

This should express student’s gratitude to those who have helped in the preparation of project.
Table of Contents: The table of contents gives the readers a view of the detailed structure of the
report. The students would need to provide section and subsection headings with associated pages.

The formatting details of these sections and subsections are given below.

Table of Figures: List of all Figures, Tables, Graphs, Charts etc. along with their page numbers in
a table of figures.

Chapter 1: Introduction

The introduction has several parts as given below:

Background: A description of the background and context of the project and its relation to work

already done in the area. Summarise existing work in the area concerned with the project work.
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Objectives: Concise statement of the aims and objectives of the project. Define exactly what is
going to be done in the project; the objectives should be about 30 /40 words.
Purpose, Scope and Applicability: The description of Purpose, Scope, and Applicability are given

below:

* Purpose: Description of the topic of the project that answers questions on why this project is
being done. How the project could improve the system its significance and theoretical framework.
* Scope: A brief overview of the methodology, assumptions and limitations. The students should
answer the question: What are the main issues being covered in the project? What are the main
functions of the project?

 Applicability: The student should explain the direct and indirect applications of their work.
Briefly discuss how this project will serve the computer world and people.

Achievements: Explain what knowledge the student achieved after the completion of the work.
What contributions has the project made to the chosen area? Goals achieved - describes the degree
to which the findings support the original objectives laid out by the project. The goals may be

partially or fully achieved, or exceeded.

Organisation of Report: Summarising the remaining chapters of the project report, in effect, giving

the reader an overview of what is to come in the project report.

Chapter 2: Survey of Technologies

In this chapter Survey of Technologies should demonstrate the students awareness and
understanding of Available Technologies related to the topic of the project. The student should
give the detail of all the related technologies that are necessary to complete the project. The should
describe the technologies available in the chosen area and present a comparative study of all those
Available Technologies. Explain why the student selected the one technology for the completion

of the objectives of the project.

Chapter 3: Requirements and Analysis

Problem Definition: Define the problem on which the students are working in the project.
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ABSTRACT

Life saviour system (L2S) is replacement of old emergency handling system. Old emergency
system work to controlling the system and to save property damage. But L2S will control the
situation save property and life. With the concept of Quick Evacuation this system can handle

some emergency like fire, earthquake, or some of medical emergencies.

It provides the shortest, nearest, and fastest route to take yourself out from such conditions. It is
an IOT based project in which we use network of sensor, controller, and actuator to tackle such
condition intelligently and rationally. Its take the quick decision according to the situation and set
of rules given to the system. It has taken decision are quick accurate and emotionless. So there are

less change of errors and provide better security.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

Wireless fire detection or handling system is the technology which is commonly used to detect and

handle fire emergency.

There is no system which can handle earthquake or disaster handling system. In such conditions
system can save loss of properties or handle such conditions at certain level but cannot save life

with guarantee.

In this situation there is huge loss of live because people cannot take themselves outside from this
situation due to shortage of time or due to some obstacles which occurred in such emergencies. So

to save loss of properties and loss of life effectively (L2S) this system can help.

Life Saviours System (L2S) is built to save life at the time of some emergency situations. Which
work on the concept of quick evacuation from the structure within couples of minute. It contains

2 modes

1. Manual mode.

2. Automation mode.

This can be used according to the requirement and situation. It helps to evacuate with the concept
based on IOT which provides an emergency exit window or tunnel directly from inside of your

structure to nearest safest place.

1. In Manual Mode we need to just click one button to trigger the system when we required.
2. In Automation mode it triggers itself according to the situation like fire emergency or

Earthquake.
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1.2 OBJECTIVE

» Fast Evacuation: Its semi-automated system and its react quickly according to the system
which makes its able for quick evacuation.

» Save life: Through quick evacuation it can save life by providing the shortest and fastest

route to the nearest safest place.

Handling critical condition in proper and systematic way.

System is semi-automated so it takes decision intelligently or rationally.

To understand the importance of safety in over premises.

vV V V

To solve problems using [OT safely and securely.

1.3 PURPOSE & SCOPE

1.3.1 PURPOSE

To understand the importance of evacuation system.

>
» Saving the life and property equally.

v

Pre alert for certain emergency conditions.
» Making premises more secured.
» Introducing the technology which can handle disaster like earthquake.

» To get fastest and safest route inside your structure.

1.3.2 SCOPE

» There are many registered factories in Maharashtra, Gujarat like that in many other state and
countries our project can be implemented in all those factories.

» It can be implemented in School and colleges.

» It can be implemented in malls.

» Life Saviour System can be placed at any 2 to 3 storage structure.
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1.3.3 APPLICABILITY

» This system need space which is equal to the space required for one window and power supply

which is equal to the power required for a mobile charger.

Y

It is compact easy to implement and handle system which save life and property both.

A7

If due to some reason the automation does not work then we can activate system manually.

v

It can be implemented at any structure Up to 4 storage including school, colleges, malls,
factories, buildings, bungalow, row house etc. We can implement it on group floor also.

» Even 10-year-old child can trigger or active this system because it does not require any
professional knowledge related IT or engineering all system are pre integrated and ready to

use.

1.4 Achievements

This system is compact, easy to implement and easy to use. So it can be implemented at any
structure even if there is shortage of space and it also require less amount of energy it can be run

on the power requirement which equals to the power requirement for a mobile charger.
Single system can save the life in different conditions which makes it all in life saviour system.

It is the better system to replace the old emergency systems like emergency stairs, emergency

windows and doors.
1.5 ORGANIZATION OF REPORT

After proper integration and implementation the system. System will automatically trigger or

activated after detection of fire and sensation/vibration.

User can also active the system and quickly evacuate from there structure on single click of button
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CHAPTER 2

SURVEY OF TECHNOLOGIES

Muhammad Salihin Ahmad Azmil, Norsuzila Ya’acob, Khairul Nizam Tahar, Suzi Seroja Sarnin
2015[1], The purpose of the Fire and Rescue Service is to protect human life, our property, and
Earth natural resources from fire and other emergencies. With fluctuation in demands, the Fire and
Rescue Service must equip with the best techniques, training regime and equipment to meet public
expectations. Mitigation, preparedness, and risk management have taken on new benefit with
challenges facing the fire service today. Fast response cannot be achieved without good planning
and preparedness. As a result, a monitoring system of alarm for fire detection using Arduino
microcontroller was design. The circuit are including with a buzzer, smoke sensor and a camera.
All the data taken from smoke sensor and camera will be send to data monitoring system and be

display on monitoring system wirelessly.

Lin Mingsong , Lin Tugan 2020[2], Aiming at the purpose of rescue, obstacle breaking, escape
and refuge, high-power motor drive control technology, video signal acquisition technology,
wireless communication technology, wireless video signal transmission and processing
technology, sensor data acquisition technology, multi degree of freedom mechanical motion
control design, fire source search and firefighting technology are adopted to realize the risk of
serious harm to public safety In case of emergency or major disaster, under the wireless remote
control and automatic control, instead of the rescue personnel, they will visit the dangerous
situation or disaster scene in person, send back the video image of the bad environment in real
time, and can put out the fire, and help the rescue personnel to obtain accurate field information,
minimize the loss of people's life and property, and reduce the impact on the life and health of the

firefighters. The test shows that the design scheme of the system is feasible, which provides a
feasible solution for the rescue work in the event of a major disaster. The system will have a broad

market prospect after being productized.

Hironori Fujinaka, Tomoyuki Ohta, and Yoshiaki Kakuda 2020[3], In emergency cases of the
building, users need to grasp the disaster situation and evacuation routes for an efficient and rapid

evacuation. It is expected that multihop wireless network systems such as a wireless mesh network
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are useful to share the disaster information among users. The wireless mesh network is configured
by user terminals and base stations which are deployed at the specified area by the administrators
of the building. User terminals communicate with the others through the wireless mesh network
without the aid of the infrastructure network and the central server. Access points are possible to
work by battery power so that the wireless mesh network system is tolerant to the power outage.
This paper proposes an evacuation route guidance scheme for building evacuation using wireless
mesh network systems. User terminals grasp the up-to date disaster situation in the building
through the wireless mesh network, and then provide the evacuation route to the users. The timing
of transmitting messages to share the information among users is crucial for the efficient and rapid
evacuation. We implement the system into the network simulator and conduct the simulation
experiments to confirm the network performance and the users’ evacuation time. Finally, we show
the effect of the wireless mesh network and the effectiveness of the evacuation route guidance

scheme.

Wanjiang Han, Yuanlin Gan and Shuwen Chen , 2020[4], This paper collects data on the damage
to the traffic system caused by earthquakes in China in the past two decades, and uses KNN
algorithm, SVM algorithm, logistic regression algorithm, naive Bayes algorithm and decision tree
algorithm to train the data, then establish earthquake prediction models. The paper introduces the
process of pre-processing, modelling, evaluation, and visualization of disaster data. An earthquake
disaster inversion model based on traffic data has been established, which can predict the
earthquake intensity based on the relevant data provided by the traffic department. The prediction
accuracy is relatively accurate, which is very helpful for earthquake prediction and rescue

operations.

Govinda Gindodia, Deepali Shrikhande 2020[5], Over the years, the health care system has
significantly improved. However, with the technology available it is possible to integrate the
medical services with online systems to make the patient’s life more convenient. Our application,
Life Care, will help a patient to find a specialized doctor as per their needs, availability, distance,
and consultancy charges. It is designed especially for an emergency and reduce the patient’s time

in hunting for a specialized doctor
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CHAPTER 3

REQUIREMENTS AND ANALYSIS

3.1 Problem Definition:

The fire problem in India: Most of the State Fire Services do not have specialist firefighting
communication facilities and lack of firefighting equipment’s. In metropolitan cities, high-
rise buildings constitute major fire hazards. The buildings, therefore, can be death traps. Urban fire
services suffer deficiencies of 72.75% in fire stations, and 22.43% in firefighting and rescue
vehicles. There is huge deficiency of firefighting infrastructure in the towns having population
more than 1lakh. There is an urgent need for creation of adequate number of well-equipped fire

stations in each State to extend fire cover to all areas within a reasonable time.

If the occupants of the place are alerted to fire quickly, the less risk of death, injury, and
less damage to the property as per the fire statistics. Furthermore, the property could be shifted
to other places quickly, safely and immediately. But hard-wired interconnection is having
disadvantage of cost expensive, long time consuming and disruptive. A hard-wired system
is also very difficult and so expensive to reconfigure when circumstances change. If the
methods use at the design of the wireless system and the components employ revolve around

a compromise between effectiveness, compactness, low power requirements and cost.

He emergency earthquake alert is real time seismic in-formation provided mainly by the JMA. The
system analyses seismic waves from the initial movement (P waves)recorded by the seismometer
at an observation point near the seismic centre of an earthquake. It immediately estimates the
seismic scale (magnitude) and the location of the seismic centre. It further determines, to the degree
possible, the time it will take the main movement (S wave)to reach various locations as well as the
seismic intensity of the earthquake based on the information available for early warning. The
information is then transmitted through the communication network of news providers to issue
alarms at various locations (buildings on site) in advance. The alarms can be used for emergency
public address, the deactivation of elevators, and the safe deactivation of other facilities and

equipment.




Due to rapid development of mobile technology, location Based emergency medical assistance

system can currently. Contribute in helping victims of different accidents occurred across the

country. So, few researches have been carried out to provide location-based services for emergency

medical assistance on mobile phones. These researches have appeared in several forms. Location-

based services for healthcare have become possible with the development of GPS and

telecommunication technology since it meets the requirement of healthcare system

3.2 Requirement Specification:

Audible alarms provide an audible indication of a hazardous situation.

Fire alarm control panels (FACPs) transmit signals between fire detection devices and
alarms, suppression systems, and monitoring center. This device reduces the potential for
fatalities and property loss from structure fires.

Fire sprinkler heads deliver a high-pressure flow of water or dry chemicals to a fire. They
are usually are heat-activated and part of a larger fire prevention and safety system.
Emergency call systems are designated terminals used to call or transmit a need for
attention. Emergency call systems may also be known as a panic alarms, man down alarm
systems, duress systems, or a personal emergency response systems.

The system analyses seismic waves from the initial movement (P waves)recorded by the
seismometer at an observation point near the seismic center of an earthquake. It
immediately estimates the seismic scale (magnitude) and the location of the seismic center.
Emergency evacuation refers to emergency evacuation from a structure which may take
place on the ground, in water, or to nearest safe place. There are standard evacuation
procedures and special evacuation equipment.
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3.3 Planning and Scheduling:

LIFE SAVIOUR SYSTEM (1.2S)

Gantt Chart

TASK / Dat 2020 2021 2022 To 2023
ate
PROCESS JA M-A SD | A M-A sD ! JA M-A gD
Selection of Project Nov 2020 W
Study of the Project Now2020To
Apr 2022
Existing Implementation = May 2021
Submission of synopsis 05-08-2022
Documentation Aug 2022
Protyping Apr 2022
Design and Coding Sep 2022
Submission 28-02-2023

i *

3.4 Software and Hardware Requirements:

Hardware Requirements:

Arduino Mega 2560
Led

Buzzer

Flame sensor

Smoke sensor
Vibration shock sensor
Push button

16x2 lcd display

P 0N O o L Do

5v mini water pump
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10. ADXL 335 Accelerometer
11. Dc Sv cooling fan

12. Breadboard

13. Jumper wires

14. Resistor

15. Power relay

16. Buzzer

17. SIM900A GSM GPRS Module
Software Requirements:

1. Arduino IDE.
2. Canva

3. Draw Express Lite
3.5 Preliminary Product Description:

The fire alarm system will be made up of several components, including a control panel, smoke
detectors, heat detectors, and manual call points. The control panel will be the central unit that
receives signals from the various detectors and call points. It will then activate the alarm to notify
people in the area of the fire. The smoke detectors will be placed in strategic locations throughout
the building to detect smoke and raise the alarm. The heat detectors will be placed in areas where
there is a potential for fire, such as near flammable materials. The manual call points will be placed

in locations where people can easily reach them in the event of a fire.

The earthquake emergency system is designed to provide immediate assistance to people who have
been affected by an earthquake. It is a comprehensive system that includes a variety of services
and resources, such as emergency medical care, shelter, and food. The system is designed to be

flexible and adaptable to the needs of each individual situation.

This system is designed to evacuate a people quickly and efficiently in the event of an emergency.

The system includes a series of inflatable slides that are deployed and lead down to the ground.

f =
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The Path Showing is a system of lights that can be used to guide people along a path. The lights
can be set up in a variety of configurations to accommodate different path sizes and shapes. The

light intensity can also be adjusted to provide light, depending on the needs of the user.

The automatic call and message alert system is designed to provide a convenient and reliable way
for people to receive notifications about important events. The system can be used to send
notifications about appointments, reminders, and other important information. The system can also

be used to send emergency alerts to people in the event of a natural disaster or other emergency.

3.7 Conceptual Models

% Data Flow Diagram
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Activity Diagram:

E Check for Fire and Check For (

smoke earthquake

Fire and Earthquake
smoke Detected Detected

Activate System

Manual trigger

Action
| S
Water pump on
Manual
Alert Led and trigger detected
buzzer
Alert messageto
police, ambulance,
fire brigade
Evacuation
System On
(Activate System)
Navigation Leds
on
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CHAPTER 4

SYSTEM DESIGN

4.1 Basic Modules:

v

Fire alarm system: This is the most basic module of a fire emergency system. It is designed
to detect fires and notify the authorities.

Suppression system: This module is designed to extinguish fires.

Emergency evacuation system: This module is designed to help people evacuate the
premises in the event of a fire.

Fire safety system: This module is designed to help prevent fires from occurring in the first
place.

Communications: A communications system is necessary to coordinate response efforts
and provide information to the public.

Transportation: A transportation system is necessary to move people and supplies to and
from the affected area.

Shelter: A shelter system is necessary to protect people from the elements and provide a
safe place to stay.

Medical: A medical system is necessary to provide care to the injured and sick.

The medical emergency system is composed of four basic modules:

1. The medical control center, which is responsible for receiving and dispatching
emergency calls, and coordinating the activities of the other three modules.

2. The medical response team, which consists of paramedics and other medical personnel
who respond to emergency calls and provide medical care to patients.

The basic modules of an automatic alert system using call and message are:

1. A telephone or mobile device with the ability to make and receive calls and send and
receive text messages.

2. A computer with internet access and an installed software application that can send text
messages.

3. A list of telephone numbers or email addresses of people who should receive the alert.
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4. A message to be sent to the people on the list.

4.2 Data Design:
4.2 .1 Schema Design:

The schema design of a fire, earthquake, medical emergency system should include a table for
each type of emergency, a table for emergency contacts, and a table for emergency response teams.
The tables should be linked so that information can be quickly and easily accessed in the event of
an emergency.

The fire alert and handling system should be designed to minimize the risk of false alarms and to
facilitate effective fire response. The system should be designed to detect fires early and to provide
information to fire responders that will allow them to respond to fires quickly and effectively.

The system should include:
-A network of fire detectors that are interconnected and can rapidly detect fires.

-A central control panel that receives information from the fire detectors and coordinates the
response of the fire response team.

-An alarm that is sounded when a fire is detected.
-A system that automatically notifies the fire department when a fire is detected.
-A system that allows the fire department to remotely control the fire response team.

An earthquake alert and handling IOT system can be designed using a schema that includes a
sensor network, a central processing unit, and a user interface. The sensor network can be used to
detect earthquakes and send alerts to the central processing unit. The central processing unit can
then use the information from the sensor network to determine the severity of the earthquake and
send alerts to the user interface. The user interface can then display the information from the central
processing unit and allow the user to take action.

The medical emergency alert and handling IOT system should be able to track the location of
patients and provide real-time alerts to emergency responders.

The navigation system for an IOT system can be designed as follows:

-The system should be able to track the location of devices and provide directions to them.
-The system should be able to automatically update its maps based on the locations of devices.
-The system should be able to provide real-time traffic information to devices.

-The system should be able to provide alternate routes to devices based on traffic conditions.
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4.2.2 Data Integrity and Constraints:

The fire alert and handling system must be designed to ensure data integrity and consistency. The
system must be able to handle data from multiple sources, including fire sensors, CCTV cameras,
and manual input from fire personnel. The system must be able to store and retrieve data quickly
and accurately in order to provide timely information to fire personnel. The system must also be
able to generate reports that accurately reflect the data in the system.

The fire alert and handling system must ensure that data is accurate and complete. It must also
ensure that data is consistent across the system. Constraints on the system include:

-The system must be able to identify all fires accurately and completely in the area of interest.
-The system must be able to identify the location of all fires accurately and completely.

-The system must be able to identify the cause of all fires accurately and completely.

-The system must be able to identify the type of fire accurately and completely.

-The system must be able to accurately and completely identify the resources required to
extinguish the fire.

-The system must be able to identify the fire danger level accurately and completely.
-The system must be able to identify the evacuation status of the area accurately and completely

-The quick evacuation slide system must be able to support the weight of the occupants to be
evacuated.

-The quick evacuation slide system must be able to provide a safe and swift evacuation from the
aircraft.

-The quick evacuation slide system must be able to provide a means of egress for occupants with
disabilities.

-The quick evacuation slide system must be able to be deployed quickly and easily.
-The quick evacuation slide system must be able to be stowed quickly and easily.
-The quick evacuation slide system must be able to be operated by a single person.
-The quick evacuation slide system must be durable and reliable.

The data integrity of a manual trigger system is dependent on the person operating the system. If
the operator is not careful, data can be lost or corrupted. The data integrity of an automatic trigger
system is much higher because the system is automated and does not rely on human input.
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4.3 Procedural Design

4.3.1 Logic Diagrams:

4.3.2 Data Structure:

Tree Data Structure: A tree data structure can be used in an IOT project to store data in a
hierarchical structure. For example, a tree data structure can be used to store data about the nodes
in a sensor network. A tree data structure can be used in an IOT project to store data about the
physical layout of a network of sensors and devices. The tree data structure can be used to represent
the relationship between different sensors and devices in the network, and can be used to store

information about the location of each sensor and device in the network.

The tree data structure can be used in a fire alert system to help track the spread of a fire. The tree
can be used to store information about the location of the fire, the direction it is moving, and the
speed at which it is spreading. This information can be used to help firefighters plan their response
to the fire. A tree data structure can be used in evacuation to represent the paths that people can
take to evacuate a building. The root node of the tree represents the starting point, and the child

nodes represent the possible paths that people can take. The leaves of the tree represent the exits.

4.3.3 Algorithm design:
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1. Automation(Fire)
Step1: System on, system stable.
Step2: Check for Fire and smoke.
Step3: Fire and smoke not find. Repeat step 2 again.
Step4: Fire and smoke Detected.
Step5: Activate
{
Turn on water pump;
Alert led and buzzer;
Navigation Leds;
Evacuation System;
Alert message to police, ambulance, fire brigade;
}
2.Automation(Earthquake)
Stepl: System on, system stable.
Step2: Check for earthquake.
Step3: Earthquake not find. Repeat step 2 again.
Step4: Earthquake Detected.
Step5: Activate
{
Alert led and buzzer;
Navigation Leds;

Evacuation System;




Alert message to police, ambulance, fire brigade;
}
3. Manual (push button)
Step1: System on, system stable.
Step2: Check for push button (buttonl, button2, button3)
Step3: No manual trigger found. Repeat step 2 again.
Step4: Manual trigger found.

StepS: Activate

{

Turn on water pump; //Optional//
Alert led and buzzer; //Optional/
Navigation Leds;.  /Optional//
Evacuation System;. //Optional/

Alert message to police, ambulance, fire brigade;//Optional/

}
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4.4 User Interface Design

Vibration sensor

Accelerometer

Mini water

$imS00A GSM Module

Arduino mega

Push button

Buzzer

Evacuation System




The interface for the fire alert and handling system should be designed to be user-friendly and easy
to navigate. It should allow users to easily view fire alerts and information on fire hazards in their
area, and provide options for handling fire emergencies. The user interface should also be designed
in a way that it is easy to use in case of an emergency. It should be easy to find the right buttons
and options, and the user should be able to send a fire alert quickly and easily. The user interface
for an earthquake alert system would need to be very simple and easy to use, as it would need to
be accessible to everyone in the event of an emergency. The interface would need to be able to
show the location of the earthquake and the intensity of the quake, as well as any alerts that have
been issued by the system. The user interface for a led navigation system should be designed to be
simple and easy to use. The user should be able to see all the options available and be able to easily
select the one they want. The interface should be intuitive and easy to navigate. The evacuation
system should be designed to be user friendly so that people can easily evacuate a building in the
event of an emergency. The system should be designed so that it is easy to see where the exits are
and how to get to them. The system should also be designed so that people with disabilities can

easily evacuate the building.
4.5 Security Issues

Some of the most common security issues with [oT systems include:

1. Lack of security features: Many IoT devices are not equipped with basic security features,
such as password protection and data encryption. This makes them easy targets for hackers
and cyber criminals.

2. Insecure communications: Most IoT devices communicate with each other and with other
devices and systems using insecure protocols, such as Bluetooth and Wi-Fi. This makes it
easy for hackers to intercept and manipulate data.

3. Lack of security updates: Many IoT manufacturers do not provide regular security updates
for their devices. This leaves them vulnerable to new security threats.

4. Unsecured data storage: Many IoT devices store data in unencrypted format. This makes it

easy for hackers to access and misuse this data.
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5. Poor authentication and authorization: Lack of proper authentication and authorization

mechanisms make it easy for unauthorized users to access and control IoT devices.
There are a few potential security issues with fire alert and handling systems:

1. False alarms: If the system is not properly calibrated, it may send out false alarms, which
can cause panic and disruption.

2. Hackers: If the system is connected to the internet, it may be vulnerable to hacking. Hackers
could potentially disable the system or change the settings to cause false alarms.

3. Tampering: If the system is not properly secured, someone could tamper with it, which
could disable the system or cause it to send out false alarms.

4. Fires: If the system is not properly maintained, it may not work properly in the event of a

fire, which could put people at risk.
There are a few potential security issues with quick evacuation systems:

1) If the system is not properly maintained, it could fail when it is needed, resulting in
people being trapped in a building or other structure.

2) If the system is not properly used, people could be injured or killed. For example,
if people use the system to evacuate a building while it is still on fire, they could be
burned.

3) Ifthe system is not properly secured, it could be used by criminals to quickly escape

from a building after committing a crime.

One potential security issue with using LEDs to show a path is that it may be easy for someone to
tamper with the LEDs. If the LEDs are not properly secured, someone could change the path that
they are supposed to be indicating, which could lead to people becoming lost. Additionally, if the
LEDs are not bright enough, it may be difficult for people to see the path, which could also lead

to people becoming lost.
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4.6 Test Case Design

LIFE SAVIOUR
SYSTEM

@ Fire emergency

o Earthquake
e Medical

Test cases:

1. Test that the fire emergency system is triggered when the fire detection sensor is
activated.

Test that the alarm is sounded when the fire emergency system is triggered.

Test that the authorities are notified when the fire emergency system is triggered.

The system should be able to detect earthquakes.

The system should be able to warn people in the affected area.

The system should be able to provide information about the earthquake.

The system should be able to help people in the affected area.

The system should be able to aid emergency services.

I T

Verify that the system can correctly identify the location of a fire.
10. Verify that the system can correctly calculate the best evacuation route.

11. Verify that the system can correctly provide instructions to evacuate the building.
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CHAPTER 5 IMPLEMENTATION AND

TESTING
5.1 Coding Details & Efficiency

5.1.1 Coding Details
To develop an algorithm for an [oT project, you can follow these general steps:

Describe the issue: Clearly state the issue that your IoT endeavour is meant to address. You can use this to
determine the needs and limitations for the programme.

Select the sensors and actuators: Choose the sensors and actuators you will be using to gather information
and carry out tasks. You will gain a better understanding of the type and format of the data you will be
dealing with as a result.

Data gathering and pre-processing: Gather data from the sensors and, if required, pre-process it. Filtering,
scaling, or levelling may be used in this.

Creating the code Apply the right method to the data analysis and decision-making processes. This might
entail rule-based systems, statistical analysis, or machine learning.

Implement the algorithm: Implement the algorithm on a microcontroller or a cloud-based platform,
depending on the requirements of your project.

1. Algorithm Code (Automation)

1. Automation(Fire)
Step1: System on, system stable.
Step2: Check for Fire and smoke.
Step3: Fire and smoke not find. Repeat step 2 again.
Step4: Fire and smoke Detected.
StepS: Activate
{
Turn on water pump;
Alert led and buzzer;
Navigation Leds;

Evacuation System;
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Alert message to police, ambulance, fire brigade;
}
//codes
if (fireSensorValue==LOW & & smokeSensorValue >100)
{
Serial.println("Flame detected...! take action immediately.");
fireSensorValue==LOW;
// send a message to the first number
gsm.print("AT+CMGS=\"" + phone_numberl + "\"\r\n");
delay(1000);
gsm.print(fmessagel);
delay(100);
gsm.write(26);
delay(5000);
Serial.println(""Message sent to police department');
// send a message to the Secound number
gsm.print("AT+CMGS=\"" + phone_number2 + "\"\r\n");
delay(1000);
gsm.print(fmessage2);
delay(100);
gsm.write(26);
delay(5000);

Serial.println(""Message sent to Ambulance Service");
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/I send a message to the Third number

gsm.print("AT+CMGS=\"" + phone_number3 + "\"\r\n");

delay(1000);
gsm.print(fmessage3);
delay(100);
gsm.write(26);
delay(5000);

Serial.println(""Message sent to Fire-Brigade'");

/I Check for a response
while (gsm.available()) {

Serial.write(gsm.read());

2.Automation(Earthquake)

Stepl: System on, system stable.

Step2: Check for earthquake.

Step3: Earthquake not find. Repeat step 2 again.
Step4: Earthquake Detected.

Step5: Activate

{

Alert led and buzzer;
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Navigation Leds;
Evacuation System;
Alert message to police, ambulance, fire brigade;
}
//codes

if (vibration==1 & & event.acceleration.x!=threshold && event.acceleration.y!=threshold

& & event.acceleration.z!=threshold)

{

Serial.printin("EarthQuake...! take action immediately.");

// send a message to the first number
gsm.print("AT+CMGS=\"" + phone_numberl + "\"\r\n");
delay(1000);
gsm.print(emessagel);
delay(100);
gsm.write(26);
delay(5000);

Serial.println("Message sent to police department");

// send a message to the Secound number
gsm.print("AT+CMGS=\"" + phone_number2 + "\"\r\n");
delay(1000);

gsm.print(emessage2);
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delay(100);
gsm.write(26);
delay(5000);

Serial.println(""Message sent to Ambulance Service'");

// send a message to the Third number
gsm.print("AT+CMGS=\" + phone_number3 + "\"\r\n");
delay(1000);

gsm.print(emessage3);

delay(100);

gsm.write(26);

delay(5000);

Serial.println("Message sent to Fire-Brigade'");

/I Check for a response
while (gsm.available()) {
Serial.write(gsm.read());

}
3. Manual (push button)
Step1: System on, system stable.
Step2: Check for push button (buttonl, button2, button3)
Step3: No manual trigger found. Repeat step 2 again.

Step4: Manual trigger found.
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StepS: Activate
{
Turn on water pump; //Optional//
Alert led and buzzer; //Optional//
Navigation Leds;.  //Optional/
Evacuation System;. //Optional/
Alert message to police, ambulance, fire brigade;//Optional/
}
//Codes
if (buttonState == HIGH)
{ Serial.printin(""Emergency...! take action immediately.");
// send a message to the first number
gsm.print("AT+CMGS=\""" + phone_numberl + "\"\r\n");
delay(1000);
gsm.print(bmessagel);
delay(100);
gsm.write(26);
delay(5000);
Serial.println(""Message sent to police department");
// send a message to the Secound number
gsm.print("AT+CMGS=\""" + phone_number2 + "\"\r\n");
delay(1000);

gsm.print(bmessage2);
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delay(100);
gsm.write(26);
delay(5000);

Serial.println(''Message sent to Ambulance Service');
// send a message to the Third number
gsm.print("AT+CMGS=\"" + phone_number3 + "\"\r\n");
delay(1000);
gsm.print(bmessage3);
delay(100);
gsm.write(26);
delay(5000);

Serial.println(""Message sent to Fire-Brigade");

/I Check for a response
while (gsm.available()) {

Serial.write(gsm.read());

}

5.1.2 Code Efficiency

Limited resources: The processing speed, memory, and storage space of IoT devices are usually
constrained. As a result, the device must operate efficiently to avoid crashing or running out of

resources while performing its tasks.

Battery life: Many Internet of Things (IoT) gadgets use batteries, which have a finite shelf life.
The battery might be rapidly depleted by inefficient code, lowering the device's uptime.
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Network capacity: IoT devices may use constrained network bandwidth to connect to other IoT
devices or cloud services. The amount of data transmitted could rise due to inefficient code,

which would slow down the network and raise costs.

5.2 Testing Approach

A testing approach is a systematic and organised way to test software to make sure that a piece of
software or application satisfies the intended specifications and quality standards. In order to test the
software application for flaws, bugs, errors, and other problems that could affect its functionality,
usability, performance, and security, several procedures, techniques, and tools are used.

Testing an loT project requires a comprehensive approach that considers the different layers of the loT
system, including hardware, software, connectivity, and data management. Here are some key testing
approaches for loT projects

Since loT initiatives involve intricate hardware and software components, testing is a crucial component.
An approach for testing an IoT project is as follows:

Testing each individual system component, such as the sensors, actuators, and microcontrollers, in turn,
is the first step in unit testing. This can assist in locating any flaws or issues with the individual parts.
Integration testing: Following the evaluation of each component separately, you can examine the
system. This can aid in locating any problems that may occur during the integration of various
components. Test the system's functionality in accordance with the given requirements. Testing sensor
readings, actuator response, and data transmission can all fall under this category.

Performance evaluation: Evaluate how well the system performs under various circumstances, such as
high data traffic or short battery life. This can assist in locating any problems or bottlenecks that might
appear in the actual world.

Test the system's security against possible threats, such as unauthorised entry or hacking attempts, by
conducting security testing. This can assist in locating any system weaknesses.

5.3 Unit Testing
Depending on the technology stack and the character of the project, different approaches can be

used when unit testing an IoT project. There are, however, a few standard best practises that can

be used. The following advice is for unit testing an IoT project:

Determine the parts that require testing: Many different parts, such as sensors, microcontrollers,
communication protocols, and cloud services, are likely to be used in an IoT endeavour. Based on

their importance and effect on the system, determine the components that need to be tested.
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Keep an eye on the system while it is being tested because IoT projects are frequently created to
function in harsh and remote settings where unexpected failures can happen. Observe the system

while it is being tested to look for any unusual activity and make sure it is operating as it should.

Utilize continuous integration and deployment: By ensuring that the system is tested immediately
whenever changes are made to the code, continuous integration and deployment can help to lower

the risk of introducing bugs.

IoT (Internet of Things) project unit testing refers to the process of testing individual units or
components of an [oT system to ensure that they meet the specified requirements and function as

intended. Here are some advantages and disadvantages of IoT project unit testing:

1.Arduino Board.

Power

Test led
start
blinking.

Blink Code

Uploaded

2. GSM 900A Module

Power
Supply ON

Insert SIM
in SIM Slot

Result: After connecting to power supply network led will start blinking in every 1 second than

after some time it will connect to network and start blinking in every 3 seconds.

3. LCD I2C Display.
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Message is
displayed
4. Power Relay
Power Relay On when
supply on System Activated

5. Fire Sensor.

6. Smoke Sensor.

D

Hello!

Chetan Khatik

Result: when power supply on power led turn on and on flame detection pin led turn on.

Result: when power supply on power led turn on and on Smoke detection pin led turn on.

]
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7. Vibration Sensor.

Result: when power supply on power led turn on and on Vibration detection pin led turn on.

8. ADXL345

Power supply on & test code running
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9. Water Pump.

Water pump is on through power
relay when system is activated.
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10 Evacuation System.

Evacuation system on
through power relay
when system is
activated.
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5.4 Integrated Testing

A system's interfaces, communication methods, and interactions with its various components are all
tested during integration testing of an loT system. To conduct integration testing on an loT system,
follow these steps:

Recognize the different parts of the loT system, such as the devices, sensors, gateways, cloud services,
and other programme elements.

Define the interfaces: Specify the protocols for contact between the components' interfaces. Data
formats, communication architectures, and network protocols fall under this category.

Test connectivity: To make sure that the devices, sensors, and gateways are communicating correctly,
test the connectivity between them.

Test data transmission: To make sure that data is being transferred properly and reaching its intended
recipient, test data transmission between the devices, sensors, gateways, and cloud services.

To make sure the system can manage the load, test the system's scalability by simulating many devices
and sensors.

Test for fault tolerance: To make sure the system can recover from failures like network outages, device
malfunctions, and power outages, test the system's fault tolerance by simulating different failure
situations.

Advantages:

Early defect detection: Integrity testing can aid in the early discovery of flaws during the development
process, which lowers the cost of resolving the problems later.

Enhanced system performance: Prior to the final release, developers can correct performance issues in
the 10T system, such as latency or network connectivity issues, thanks to integration testing.

Verification of system compatibility: Integration testing makes sure that all IoT system components are
compatible with one another and operate as a cohesive whole.

Integration testing makes sure that the loT system's components and subsystems are properly
integrated, which lowers the risk of system failure and increases system reliability.

Disadvantages:

Complicated testing environment: Integration testing for loT systems can be challenging and calls for a
testing setting that mimics the conditions under which the system will function.

Testing that uses a lot of resources: Integration testing uses a lot of resources, including infrastructure,
infrastructure costs, and labour.

Distributed loT systems frequently span several different locations, making it challenging to evaluate
every component in a single environment.

Note: All unit Component are integrated to form complete Life saviour system(L25).
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1. Fire Emergency System.

Sustem On

Sustem Stable

System Stable till
No Inputs are
Found

Fire and
Smoke
Detected

Alert! 1
Fir: Detected!‘

System
Activates

34| Page




I 1. Automatic Alert |

Address: SDSM coliage Paighar

Ambulence service

Fire Emergency situation
href

Address: SDSM College Palghar

Fire-Brigade Station
Fire Emergency situation
href

Address: SDSM College Palghar

- 6.Water Pump -

2.Alert Led
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2. Earthquake Emergency System.

No
Inputs

System Stable till
No Inputs are
Found

Vibration
and Change
in Axis.

System
Activates




' 1. Automatic Alert (

Address: Sonopant Dandakar

Shikshan Mandali Paighar

Ambulence service Alert
tarthquake Detected

href

Address Sonopant Dandakar
Shikshan Mandali Palghar

Fire-Brigade Station

Alert Earthquake Detected
href

Address: Sonopant Dandakar
Shikshan Mandali Palghar

2.Alert Led

W ¥
% 7z ~ <
‘/ A\

3.Evacuation Slide
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3.Manual Activation System.

No
Inputs

Sesten On
Sustem Stable’

System Stable till
No Inputs are
Found

Push
Button
Clicked

System
Activates

V

2.Alert Led

police Department
Alert Emergency situation

href l

N\ V4
*
5
Address: Sonopant Dandakar /
Shikshan Mandali Palghar -

-

N

3.Evacuation Slide
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Ambuience service
Alert Emergency situaton

href it

Address. Sonopant Dandakar
Shikshan Mandali Paighar

Fire-Brigade Station
Alert Emergency situation
hrefhiy

Address: Sonopant Dandakar
Shikshan Mandali Paighar

5.5 Test Cases
UNIT TEST REPORT

This are the following test case for testing each component of the L2S Project

Purpose: To check Working of the component with Ar:ﬁxino boa_rd.

: ~ Test Case : B :

e e Test Steps Expected Actual | pass/Fail | Efficiency

No. | Description Results Results

1 | TestFor Connect Power L led Should Led start Pass 100%
Arduino Supply, start blinking on | Blinking
Board Upload Blink Arduino board.
Code.
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Test for GSM ‘ Connect Power led On, Power led On, Fail 70%;
900A | Antenna, Status led On, | Status led On, GSM module
Module “ Connect Power Network led Network led not
' Supply, should blinkin | blink in every 1 connected to
Insert SIM. every 3 second. | second. network.
Test for LCD | Connect Power LCD backlite on, | LCD backlite Pass 100%
12C display Supply, Messages on,
Connect SDA, SCI should be Messages
Pin to Arduino, displayed on displayed on
Upload Icd test screen. screen.
code in Arduino.
Test For Connect Power Power led Power led On, Pass 100%
Power Relay | Supply, should be On, Relay on the
Connect Input pinto | Relay Should on | connected
Arduino, the connected device when
| Upload Test code For device when System
| Relay in Arduino. System Activated.
| Activated.
Test For Fire ‘ Connect Power Power led Power led On, Fail 80%
Sensor. | Supply, should be On, Sensor do not (Sensitivity)
| Connect Input pinto | Sensor should detect fire.
Arduino, detect fire.
' Upload test code in
" Arduino.
Test For Connect Power Power led Power led On, Fail 80%
Smoke Supply, should be On, Sensor do not (Sensitivity)
sensor. Connect Input pinto | Sensor should detect Smoke. \
Arduino, detect Smoke. ‘
| Upload test code in \
‘ Arduino.
|
Test for Connect Power Power led Power led On, Fail 80%
Vibration Supply, should be On, Sensor do not (Sensitivity)
Sensor. Connect Input pin to | Sensor should detect
Arduino, detect Vibration.
Upload test code in | Vibration.
Arduino.
Test For Connect Power ADXL345 should | X, Y, Z Pass 100%
ADXL345 Supply, detect X, Y, Z Coordinates
Connect Input pin to | Coordinates. Detected.
Arduino
(SDA, SCL),
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F Upload test code in
Arduino.
9 | Test For Connect Power Slide or Slide or Pass 100%
Evacuation | Supply, Evacuation Evacuation
System. Connect Input pinto | Route should Route Opened.
Arduino, Open.
Upload test code in
Arduino.
10 | Test for Connect Power Buzzer Should Sound Pass 100%
Buzzer. Supply, Generate Sound | Generated.
Connect Input pinto | when system is
; Arduino, activated.
| Upload test code in
| Arduino.
|
11 | Test For ' Connect Power Navigation Leds | Navigation Leds Pass 100%
Navigation | Supply, Should Turn ON | On.
Leds. | Connect Input pin to when system is
Arduino, activated.
' Upload test code in
| Arduino.
12 | Test for | Connect Power Alert Leds Alert Leds Pass 100%
Alert Led. ' Supply, Should Turn ON | On.
Connect Input pinto | when system is
Arduino, activated.
| Upload test code in
“ Arduino.

“Due unstable network and power supply GSM doesn’t connect to network “ we must adject the
sensitivity of the fire smoke and vibration sensors so it can detect the fire, smoke, vibration properly

Note: Among 12 test 4 test was unsuccessful and system achieved 80% Accuracy.

Conclusion OF Unit Test: Unit Testing Fail.
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INTEGRATED TEST REPORT

Purpose: To check Working of the component with Arduino board.

This are the following test case for testing Working of the L2S Project.

Test For Fire | Integrate System Should On System does not On | Fail 0%
Emergency. | System, 1. Evacuation 1. Evacuation (Conflict
Power system. system. Between
Supply On, 2. Navigation 2. Navigation digital and
Upload code led. led. I
in Arduino, 3. Alert led. 3. Alert led. a.na =5
Fire Sensor & 4 Buzzer. 4, Buzzer. Slgnals]
Smoke 5. Vlater 5. Water
Sensor LOW Pump Pump
6. Send Alert
message to 6. Send Alert
(Police, message to
Ambulance, (Police,
Fire Ambulance,
brigade) Fire
brigade)
Test for Integrate System Should On System does not On Fail 0%;
Earthquake | System, 1. Evacuation 1. Evacuation (Issues in
Emergency. | Power system. system. Operator
Supply On, 2. Navigation 2. Navigation Used)
Upload code led. led.
in Arduino, 3. Alertled. 3. Alertled.
Vibration 4. Buzzer. 4. Buzzer.
sensor LOW, 5. Send Alert 5. Send Alert
Change in X, message to message to
Y, Z Axis (Police, (Police,
Coordinates. Ambulance, Ambulance,
Fire Fire
brigade) brigade)
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3 | Test for Integrate System Should On System On Pass 100%
Manual System, 1. Evacuation 1. Evacuation
Activation Power system. system.
(Push Supply On, 2. Navigation 2. Navigation
Button) Upload code led. led.

in Arduino, 3. Alertled. 3. Alertled.
Push 4, Buzzer. 4, Buzzer.
Button 5. Send Alert 5. Send Alert
LOW. message to message to
(Police, (Police,
Ambulance, Ambulance,
Fire Fire
brigade) brigade)

“Due to Conflict between 2 sensors system was unable to take the action” and the operators
used in the codes was not properly used which results the failure of the system.

Note: Among 3 test 2 test was failed. System achieved 20% accuracy.

Conclusion of Integrated Testing: Integration Testing Fail.

5.6 Modifications & Improvements
1. Debugging Code ID:GSM001

e

Error Code: |

.

// send a message to the first number
mySerial.printin("AT+CMGS=\"1234567890\"");
delay(1000);
mySerial.printin("Emergency situation href:https://goo.gl/maps/
delay (1000);
mySerial.printin((char)26);
delay (1000);

Serial.println("Message sent to police department™);

Postscript: Convenient way of passing information is to declare a variable and assign value to that
variable. After assigning that variable can be used whenever we require to pass those values.
Which makes code more structured and organized. Instead of Repeating lines of code we can use
these methods which provide code reusability.

Modified Code:
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Serial.println("Flame detected...! take action immediately.");
fireSensorValue==L0OW;

gsm.print ("AT+CMGS=\"" + phone_number + "\"\r\n");

delay (1000);
gsm.print (message);
delay (100);
gsm.write (26);

delay (5000);

Serial.println("Message sent to police department™);

2. Debugging Code ID:FS001

Error Code:

if (fireSensorValue==1.0% || smokeSensorValue >100)

{
Serial.printin("Flame detected...! take action immediately.™);

fireSensorValue==L0W;

// send a message to the first number
gsm.print ("AT+CMGS=\"" + phone_numberl + "\"\r\n");
delay (1000);

Postscript: For detection of fire emergency Value of both sensors should be true there might be
possibility of gas leakage in the structure so if smoke sensor will detect the smoke then also it will
consider as fire detected. So to detect the fire emergency properly value of both the sensor should
be true for that we have to use && Operators which means both conditions should be true.

Modified Code:

if (fireSensorValue==LOW && smokeSensorValue >100)

{
Serial.println("Flame detected...! take action immediately.");
fireSensorValue==LOW;

// send a message to the first number
gsm.print ("AT+CMGS=\"" + phone numberl + "\"\r\n");
delay (1000);

3. Debugging Code ID:GSM002

Error Code:
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SoftwareSerial mySerial(7, 8); // RX, TX
LiquidCrystal I2C 1cd(0x3F,16,2);
const int fireSensor = AO;

const int vibrationSensor = AZ;
const int smokeSensor = A3;
int buttonstatus=0;

Postscript: For communicating with gsm module, we need to connect SDA, SCL pins with
Arduino but hers the problem if we connect the SDA, SCL pins of gsm to Arduinos SDA, SC1
pins it does not work. So for proper communication we need to cross connect the pins that is why
instead of cross connection we pass cross pin numbers in codes so it can work properly.

H

. Modified Code:
L pceerre—e2X_PIN 14 //T¥]

#define GSM TX PIN 15 //RX
SoftwareSerial gsm(GSM RX PIN, GSM TX PIN); // RX, TX
LiquidCrystal_I2C lcd (0x3F,16,2);

4. Debugging Code ID:SA001

Error Code:

digitalWrite (ES, HIGH);
Serial.println("ﬁ;gggétion system ON");
digitalWrite (waterpump, HIGH );
Serial.println("Water Pump ON");
digitalWrite (Alertled, HIGH);
Serial.println("Alert 158”6ﬁ");
digitalWrite (buzzerPin, HIGH);
Serial.println("Buzzer ON");
Postscript: After Detection of any emergency system should activate following things Evacuation
system, Alert System, Navigation Leds, Buzzer, Alert led. For caring out this process we need to

set this all system On in codes. But in Arduino IDE the Keyword for activating is LOW rather than
HIGH which creates a lot of confusion.
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; Modified Code:

digitalWrite (ES, LOW);

Serial.println("Evacuation system ON");

digitalWrite (waterpump, LOW );
Serial.println("Water Pdﬁﬁmﬁﬁ"):
digitalWrite (Alertled, LOW);
Serial.println("Alert 1&d ON");
digitalWrite (buzzerPin, LOW):;
Serial.printlin("Buzzer ON™);

5.Debugging Code ID: AXDL001

Error Code:

void loop()
{

Serial.print ("X: "); Serial.print(event.acceleration.x); Serial.print(" ");
Serial.print("Y: "); Serial.pri {(event.acceleration.y); Sexial.print("™ ");
nt ("Z: "); Sexial.y # (event.acceleration.z); Serial.print(" "),
Serial.printin("m/s*2 ");
delay (1000);

Serial.pr:

Postscript: For detecting earthquake we need to check change in axis through AXDL345 but
before checking the change we should first check the availability of ADXL345 and is there any

changes in axis or not which helps in execution of code and smooth running of system.

Modified Code:

void loop()
{
//check for Accelercmeter
Serial.begin (9600);
if (laccel.begin{)) {
Serial.printin("Oops ... unable to initialize the ADXL345. Check your wiring!");
while (1);
}

//check for change in Axis.

sensors_event_t event;
accel.getEvent (&event) ;
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CHAPTER 6

RESULTS AND DISCUSSION
6.1 Final Test Reports

FINAL TEST REPORT 1

Purpose: To check Working of the component with Arduino board.

i

Following are the final test repot of all components used in Life Saviour System(L2S). Test
includes test cases for Arduino, gsm, sensors, actuators.

Test For Connect Power L led Should Led start Pass 100%
Arduino Supply, start blinking on | Blinking
Board Upload Blink Arduino board.

Code.
Test for GSM = Connect Power led On, Power led On, Pass 100%
900A Antenna, Status led On, Status led On,
Module ' Connect Power Network led Network led

Supply, should blink in blink in every 3

| Insert SIM. every 3 second. | second.

Test for LCD | Connect Power LCD backlite on, | LCD backlite Pass 100%
12C display Supply, Messages on,

Connect SDA, SCI should be Messages

Pin to Arduino, displayed on displayed on

Upload lcd test screen. screen.

code in Arduino.
Test For Connect Power Power led Power led On, Pass 100%
Power Relay | Supply, should be On, Relay on the

Connect Input pin to | Relay Should on | connected

Arduino, the connected device when

Upload Test code For | device when System

Relay in Arduino. System Activated.

Activated.
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5 | Test For Fire | Connect Power Power led Power led On, Pass 100%
Sensor. ‘ Supply, should be On, Sensor detects
Connect Input pinto | Sensor should fire.
Arduino, detect fire.
Upload test code in
Arduino.
6 Test For Connect Power Power led Power led On, Pass 100%
Smoke Supply, should be On, Sensor detects
sensor. Connect Input pinto | Sensor should Smoke.
Arduino, detect Smoke.
Upload test code in
Arduino.
7 Test for Connect Power Power led Power led On, Pass 100%
Vibration | Supply, should be On, Sensor detects
Sensor. 1 Connect Input pinto | Sensor should Vibration.
| Arduino, detect
; Upload test code in | Vibration.
? Arduino.
|
8 Test For ‘ Connect Power ADXL345 should | X,Y,Z Pass 100%
ADXL345 | Supply, detect X, Y, Z Coordinates
i Connect Input pin to Coordinates. Detected.
i Arduino
| (SDA, SCL),
f Upload test code in
| Arduino.
9 | TestFor i Connect Power Slide or Slide or Pass 100%
Evacuation | Supply, Evacuation Evacuation
System. Connect Input pinto | Route should Route Opened.
Arduino, Open.
Upload test code in
Arduino.
10 | Test for Connect Power Buzzer Should Sound Pass 100%
Buzzer. Supply, Generate Sound | Generated.
Connect Input pinto | when system is
Arduino, activated.
Upload test code in
Arduino.
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11 | Test For Connect Power Navigation Leds | Navigation Leds Pass 100%
Navigation Supply, Should Turn ON | On.
} Leds. Connect Input pinto | when system is
1' Arduino, activated.
Upload test code in
Arduino.
12 | Test for Connect Power Alert Leds Alert Leds Pass 100%
Alert Led. Supply, Should Turn ON | On.
Connect Input pinto | when system is
Arduino, activated.
Upload test code in
Arduino.

“Due unstable network and power supply GSM does not connect to network “So external
power supply is given to gsm module and another sim card is used which have strong network.
We have adject the sensitivity of the fire smoke and vibration sensors so it can detect the fire,
smoke, vibration properly

Note: Among 12 test all 12 test was successful and Test achieved 100% Accuracy.

Conclusion OF Unit Test: Unit Testing Successful.

FINAL TEST REPORT 2
Following are the final test repot of all components used in Life Saviour System(L2S) for detecting
Fire emergency. Test includes test cases for Arduino, gsm, sensors, actuators.

Purpose: To check Working of the Fire emergency system.

1 | Test For Fire | Integrate | System Should On System On Pass 100%
Emergency. | System, 1. Evacuation 1. Evacuation (Conflict
Power system. system. Between
Supply 2. Navigation 2. Navigation digital
On led. led.
' 3. Alertled. 3. Alertled. and
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Upload 4. Buzzer. 4. Buzzer. analog
code in 5. Water 5. Water Signals
Arduino, Pump Pump
Fire 6. Send Alert 6. Send Alert Solved)
Sensor & message to message to
Smoke (Police, (Police,

Ambulance, Ambulance,
Sensor . '

Fire Fire
oW brigade) brigade)

“Due to Conflict between 2 sensors system was unable to take the action” After proper

declaration of the sensor inputs and combination of digital and analog signals system can detect
fire emergency properly.

Note: Fire Emergency System test is Successful system achieved 100% accuracy.

Conclusion of Integrated Testing 1: Fire Detection Successful.

FINAL TEST REPORT 3
Following are the final test repot of all components used in Life Saviour System(L2S) for detecting
Earthquake Emergency. Test includes test cases for Arduino, gsm, sensors, actuators.

Purpose: To check Working of the Earthquake Emergency System..

1 | Test for System Should On

Integrate System On Pass 100%;
Earthquake | System, 1. Evacuation 1. Evacuation (Issues in
Emergency. | Power system. system. Operator

Supply On, 2. Navigation 2. Navigation Used

Upload led. led. Solved.)

code in 3. Alertled. 3. Alertled.

Arduino, 4. Buzzer. 4, Buzzer.

S 5. Send Alert 5. Send Alert
Vibration
message to message
RENEOE (Police, to (Police,
Low, Ambulance Ambulance
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Change in X,
Y, Z Axis
Coordinates

, Fire
brigade)

, Fire
brigade)

Test for
Manual
Activation
(Push
Button)

Integrate

System,
Power
Supply
On,
Upload
code in
Arduino,
Push
Button
LOW.

1.

2,

s

Conclusion of Integrated Testing 2: Earthquake Detection Successful.

FINAL TEST REPORT 4

.

System Should On

i

Evacuation
system.
Navigation
led.

Alert led.
Buzzer.
Send Alert
message to
(Police,
Ambulance,
Fire
brigade)

Purpose: To check Working of the Manual Activation System.

1.

Evacuation
system.
Navigation
led.

Alert led.
Buzzer.
Send Alert
message to
(Police,
Ambulance,
Fire
brigade)

Pass

Operators used in the codes was not properly used which results the failure of the system. After
using proper operators’ system can detect fire condition.

Note: Earthquake Emergency System test is successful system achieved 100% accuracy.

Following are the final test repot of all components used in Life Saviour System(L2S) for detection
of Manual Activation. Test includes test cases for Arduino, gsm, sensors, actuators.

Conclusion of Integrated Testing 3: Manual Activation Detected.

Note: Manual Activation System test is successful system achieved 100% accuracy.
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6.2 System User Documentation.

1.Define the target audience:

Early Detection: Fire alarm systems are designed to
detect the presence of smoke or fire in the building as
early as possible, allowing occupants to evacuate quickly
and firefighters to respond promptly.

" Notification: Once a fire is detected, fire alarm systems will
UNIVERSI

7@

Ty sound an audible alarm, flash strobe lights, or send out a text
& :

alert to notify people within the building of the emergency.
This helps to ensure everyone is aware of the situation and can
evacuate the building safely.

Suppression: Fire suppression systems, such as sprinklers,
can help to control or extinguish a fire before it gets out of
control. These systems can help to minimize damage and
prevent the spread of the fire.

Monitoring: Fire emergency systems can be monitored
remotely by emergency responders or building managers. This
allows for a faster response time and can help to ensure that
the fire is fully extinguished.

Compliance: Many local, state, and national fire codes require fire emergency systems in buildings
to ensure that occupants are safe in the event of a fire. Installing a fire emergency system can help
ensure compliance with these regulations and avoid costly fines.

2. Document the installation process:

Provide step-by-step instructions on how to install and set up the IoT device or system. Include
diagrams, screenshots, and videos to make it easy to follow.




I 1. Automatic Alert | 2 Alert Led

i

-3
X

A

3.Evacuation Slide
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CHAPTER 7
CONCLUSIONS

7.1 Conclusion

The system involves the use of sensors and other IoT devices to detect fire, smoke, earthquake,
and other emergency situations, as well as to monitor and alert people in the vicinity to evacuate
safely. An IoT project for fire, Earthquake, other emergency and evacuation, and alert system is a
crucial application of IoT technology that can significantly improve safety and security. By
leveraging IoT devices and technologies, the system can detect and respond to emergency
situations quickly and efficiently, reducing the risk of injury or loss and saving lives.

The project has several benefits, including:

e Early detection and warning of fire emergencies, allowing for prompt response and
mitigation.
e Improved safety and security of people and property, reducing the risk of injury or loss.

e Automated emergency response and evacuation procedures, reducing the likelihood of
human error or delay.

e Enhanced monitoring and control capabilities, allowing for real-time updates and status
reports.

7.2 Significance of the System
1. Fire emergency system is triggered when the fire detection sensor is activated.
Alarm is sounded when the fire emergency system is triggered.
. Authorities are notified when the fire emergency system is triggered.
. The system can detect earthquakes.

The system can warn people in the affected area.

2
3
4
)
6. The system can provide information about the earthquake.
7. The system can to help people in the affected area.

8. The system can aid emergency services.

9. The system can correctly identify the location of a fire.

10. The system can correctly calculate the best evacuation route.

11. The system can correctly provide instructions to evacuate the building.
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L2S will bring evolution by introducing a new system which will able to detect earthquake
and give a smart and useful response. And it will be a replacement of old fire emergency

system which have some loop holes like manual work, human errors etc

L2S will help to handle critical emergency intelligently and rationally and remove all the
manual work which can lead the error and any delay. L2S will be user friendly system so
a small child can also use it and save life. L2S use the concept of abstraction and
encapsulation implementation details are running in background and only simple interface

is interacting with the user so anyone can use it without having any technical knowledge.

Using emergency stair in emergency can lead a lot of rush and can lead loss of life so L2S
will provide the proper and safe way of escape through evacuation system and help to
navigate to nearest evacuation system. Evacuation time will be reduced drastically through
this system because it will provide multiple way or path to escape which will avoid rush

and delay.

L2S will have huge implementation field of area like malls, schools, colleges, Factories,
and buildings. This will be one time investment, install plug and use system and it will help

to get fire NOC for the structure easily which makes people feel safe inside structure.

7.3 Limitations & Future Works

7.2.1 Limitations of the System

e Reliability: IoT devices rely on communication channels, which can be unreliable or
congested. This can lead to delayed or lost data, affecting the performance of IoT
systems.

e Power consumption: IoT devices are typically powered by batteries or low-power
sources, which can limit their functionality and require frequent replacements.

e Privacy: IoT devices collect and transmit data, which can raise privacy concerns. Users
may not be aware of what data is being collected or how it is being used, leading to
potential privacy violations.

e Compatibility: IoT devices come from different manufacturers and use different
communication protocols, which can create compatibility issues. Integration with
existing systems and software can be challenging and may require additional resources.

e Cost: IoT devices and systems can be expensive, particularly for businesses that need
to deploy them on a large scale. The cost of implementing and maintaining IoT systems
may not be justified by the benefits they provide.
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* Maintenance Requirements: Like any other technology, IoT fire systems require
regular maintenance to function optimally. Failure to carry out routine maintenance
tasks may result in system failures or false alarms.

* Hardware failure: IoT systems involve many devices and sensors, and any of them can
malfunction due to manufacturing defects, wear and tear, or environmental factors. The
solution is to use high-quality components, perform regular maintenance, and have a
backup plan in case of hardware failure.

* Limited access for emergency responders: In the event of a fire, emergency responders
may have difficulty accessing higher floors of a building quickly. This can make it
more challenging to put out the fire and rescue people who are trapped.

7.2.2 Future Works

1. Remote monitoring

Remote monitoring is an important tool in earthquake emergency response. Earthquakes can occur
unexpectedly and without warning, and can cause significant damage to infrastructure and
property, as well as put lives at risk. Remote monitoring can help emergency responders quickly
assess the damage and determine the most effective response.

One-way remote monitoring can be used in earthquake emergencies is using seismic sensors.
These sensors can detect earthquakes and transmit data to a central monitoring station. This data
can be used to determine the location, magnitude, and duration of the earthquake, as well as the
direction and intensity of the seismic waves. This information can help emergency responders
determine the areas that are most likely to have been affected and prioritize their response efforts
accordingly.

Another way remote monitoring can be used in earthquake emergencies is using satellite imagery.
Satellite images can provide real-time information about the extent of the damage, allowing
emergency responders to quickly assess the situation and make informed decisions about where to
focus their efforts.

Remote monitoring enables the early detection of potential fire hazards. With sensors placed
throughout the building and connected to a remote monitoring system, any potential fire hazards
can be detected immediately, allowing for quick response times and the prevention of major
damage. Remote monitoring also allows for remote control of the system. The system can be
adjusted or turned off from a remote location if needed, allowing for a quick response to any
potential problems.

2. Remote access

Users can remotely control and monitor IoT devices such sensors, Evacuation system, Alert
System from anywhere in the world. This provides greater convenience and peace of mind,
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especially for people who travel frequently or are away from home for extended periods. Remote
access of 10T systems can enable greater automation of tasks, such as activating system.

GSM modules can be integrated into a wide range of IoT devices, such as smart meters, sensors,
and security systems, to enable remote monitoring and control. With a GSM module, an [oT system
can be accessed remotely from anywhere in the world, if there is cellular network coverage. This
remote access allows for real-time monitoring, control, and management of the IoT system,
without the need for physical presence or local network connectivity.

3. Turn Off Power supply OF structure automatically.

Electrical spark prevention: Electrical sparks can start flammable materials and hasten the
spread of a fire. Electrical sparks are considerably less likely to occur when the power supply
is turned off.

preventing the spread of a fire: In some instances, a fire may begin in wiring or an electrical
device. The danger of the fire becoming out of control is diminished by cutting off the power
supply, which also limits the fire's ability to spread.

Access for Emergency Services: By cutting off the power source, the area can be more easily

and safely accessed hy emergency services, allowing them to put out the fire. Firefighters and
other emergency workers can experience less of a risk of electrocution by turning off the

power.
4. Turn off Gas Supply automatically.

Gas can fuel the flames of a fire when it starts and speed up the fire's spread, both of which can be
very hazardous. The risk of a gas explosion or the fire spreading due to gas is significantly
decreased by automatically shutting off the gas supply when a fire is discovered.

Automatically shutting off the gas supply can decrease the danger of fire while also preventing gas
leaks. Due to the possibility of gas explosions, fires, and even carbon monoxide poisoning, gas
leakage can be extremely dangerous. By automatically shutting off the gas supply when a fire is
discovered, any gas leaks can be swiftly stopped, preventing further danger to people and property.

Overall, the automatic shutoff of gas supply when fire is discovered is an extremely significant
safety feature that can reduce property damage, prevent accidents, and save lives.
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ABSTRACT

Electricity consumers are often faced with the problem of inaccuracy and delay in monthly billing due
to some drawbacks. Thus, it is essential to have an efficient system for such purposes via electronic platform
with consideration to proximity. The proposed system automates the conventional process of paying electricity
bill by visiting the Electricity Board which is tiresome and time consuming. It is also designed to automate the
electricity bill calculation and payment for user convenience. The system is developed with Java swings as the

base programming language which can be used to develop websites, web applications and web services.

The Microsoft Structured Query Language (SQL) server is also used for creating back-end database.
The system would be having two logins: the administrative and user login. The administrator can view the
user's account details and can add the customer's information of consuming units of energy of the current month
in their account. The Admin must feed the system with the electricity usage data into respective user’s account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.
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CHAPTER1
INTRODUCTION

1.1 Background

The conventional system of electricity billing is not so effective; one staff must visit each customer’s house
to note the meter readings and collect the data. Then, another staff must compute the consumed units and
calculate the money to be paid. Again, the bills prepared are to be delivered to customers. Finally, individual

customer must go to electricity office to pay their dues.

Hence, the conventional electricity billing system is uneconomical, requires many staffs to do simple jobs
and is a lengthy process overall. In order to solve this lengthy process of billing, a web based computerized
system is essential. This proposed electricity billing system project overcomes all these drawbacks with the

features. It is beneficial to both consumers and the company which provides electricity.

With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

The software provides facility of data sharing; it does not require any staff as in the conventional system.
Once it is installed on the system only the meter readings are to be given by the admin where customer can

view all details, it has the provision of security restriction.

The electricity billing software calculates the units consumed by the customer and makes bills; it requires
small storage for installation and functioning. There is provision for debugging if any problem is encountered

in the system.

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a
manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

The main aim of our project is to satisfy customer by saving their time by payment process, maintaining

records, and allowing the customer to view his/her records and permitting them to update their details.




1.2 Objectives

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a
manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

> To keep the information of Customer calculates the units consumed every month:-
Helps to maintain information of customer such as login and password details, customer name, id, meter

number, successful payments, late payment dues, etc. and other important details.

> To calculate the units consumed every month regularly and generate the bills adding
penalty and rent:-
Helps to calculate the number of units consumed by the customer and generate bill accordingly by adding

all rents, taxes and dues etc.

> To save the time by implementing payment process online:-
Online payment helps in cashless transactions and avoids visiting electricity payment oftice, also help to
save our recourses such as energy, time, and fuels. Able to pay bills through any corner having internet on your

fingertips.

1.3 Purpose Scope and Applicability

1.3.1 Purpose

> This project system excludes the need of maintaining paper electricity bill as all the electricity bill
records are managed electronically.

> Administrator doesn't have to keep a manual track of the users. The system automatically calculates
fine.

Users don't have to visit to the office for bill payment.

\'%

There is no need of delivery boy for delivery bills to user's place.

v

7

Thus, it saves human efforts and resources.
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ABSTRACT

Electricity consumers are often faced with the problem of inaccuracy and delay in monthly billing due
to some drawbacks. Thus, it is essential to have an efficient system for such purposes via electronic platform
with consideration to proximity. The proposed system automates the conventional process of paying electricity
bill by visiting the Electricity Board which is tiresome and time consuming. It is also designed to automate the
electricity bill calculation and payment for user convenience. The system is developed with Java swings as the

base programming language which can be used to develop websites, web applications and web services.

The Microsoft Structured Query Language (SQL) server is also used for creating back-end database.
The system would be having two logins: the administrative and user login. The administrator can view the
user's account details and can add the customer's information of consuming units of energy of the current month
in their account. The Admin must feed the system with the electricity usage data into respective user’s account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.
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CHAPTER 1
INTRODUCTION

1.1 Background

The conventional system of electricity billing is not so effective; one staff must visit each customer’s house
to note the meter readings and collect the data. Then, another staff must compute the consumed units and
calculate the money to be paid. Again, the bills prepared are to be delivered to customers. Finally, individual

customer must go to electricity office to pay their dues.

Hence, the conventional electricity billing system is uneconomical, requires many staffs to do simple jobs
and is a lengthy process overall. In order to solve this lengthy process of billing, a web based computerized
system is essential. This proposed electricity billing system project overcomes all these drawbacks with the

features. It is beneficial to both consumers and the company which provides electricity.

With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

The software provides facility of data sharing; it does not require any staff as in the conventional system.
Once it is installed on the system only the meter readings are to be given by the admin where customer can

view all details, it has the provision of security restriction.

The electricity billing software calculates the units consumed by the customer and makes bills; it requires
small storage for installation and functioning. There is provision for debugging if any problem is encountered

in the system.

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a
manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

The main aim of our project is to satisfy customer by saving their time by payment process, maintaining

records, and allowing the customer to view his/her records and permitting them to update their details.




1.2 Objectives

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a

manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

» To keep the information of Customer calculates the units consumed every month:-

Helps to maintain information of customer such as login and password details, customer name, id, meter

number, successful payments, late payment dues, etc. and other important details.

» To calculate the units consumed every month regularly and generate the bills adding

penalty and rent:-

Helps to calculate the number of units consumed by the customer and generate bill accordingly by adding

all rents, taxes and dues etc.

> To save the time by implementing payment process online:-

Online payment helps in cashless transactions and avoids visiting electricity payment office, also help to

save our recourses such as energy, time, and fuels. Able to pay bills through any corner having internet on your

fingertips.

1.3 Purpose Scope and Applicability

1.3.1 Purpose

AN
Vs

v VvV

Y

This project system excludes the need of maintaining paper electricity bill as all the electricity bill
records are managed electronically.

Administrator doesn't have to keep a manual track of the users. The system automatically calculates
fine.

Users don't have to visit to the office for bill payment.

There is no need of delivery boy for delivery bills to user's place.

Thus, it saves human efforts and resources.




1.3.2 Scope

»

Extensibility: This software is extendable in ways that its original developers may not expect. The
following principles enhances extensibility like hide data structure, avoid traversing multiple Links or

methods avoid case statements on object type and distinguish public and private operations.

Reusability: Reusability is possible as and when require in this application. We can update it next
version. Reusable software reduces design, coding and testing cost by amortizing effort over several
designs. Reducing the amount of code also simplifies understanding, which increases the likelihood
that the code is correct. We follow up both types of reusability. Sharing of newly written code within

a project and reuse of previously written code on new projects.

Understand ability: A method is understandable if someone other than the creator of the method can
understand the code (as well as the creator after a time lapse). We use the method, which small and

coherent helps to accomplish this.

Cost-effectiveness: Its cost is under the budget and make within given time period. It is desirable to
aim for a system with a minimum cost subject to the condition that it must satisfy the entire requirement
.Scope of this document is to put down the requirements, clearly identifying the information needed by

the user, the source of the information and outputs expected from the system.

1.3.3 Applicability

meters installed. The customer must have a little technical knowledge for handling smart application, through

This system can be applicable in the areas where electricity is supplied by the government and have

which he/she can able to use this system to pay online electricity bills.

1.4 Achievements

This system saves the various resources and energy. It helps to make payment easier and faster. It helps

to make less and less usage of papers and allow us to GO PAPERLESS.




With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

1.5 Organization of Report

The main aim of our project is to satisfy customer by saving their time by payment process,
maintaining records, and allowing the customer to view his/her records and permitting them to update

their details .The firm handles all the work manually, which is very tedious and mismatched.




CHAPTER 2

SURVEY OF TECHNOLOGIES

Zamia Benazir, DivaPrabha.P,2018 [1],Science and technology with all its fascinating advancements has been
taking human life standards to the next level. The whole world will be literally jammed without these
innovations. This project is an innovation, which makes the way of paying electricity bill simple compared to
other existing projects. This project has been implemented using Java Swing as front end and MySQL as back
end. The purpose of the project is to build an application program to reduce the manual work for managing the
number of units consumed by the customers and generating the electricity bill according to the type of customer
— individual or commercial. It displays the details of the customers, units consumed by them and bill history.
It enables them pay their bill if not paid. The date of payment will be updated while paying the bill. It maintains

error free database and easily incorporates the future developments and changes.

A. Andrew, P.U. Okorie, Nov 2019[2],Electricity consumers are often faced with the problem of inaccuracy
and delay in monthly billing due to the drawback in reading pattern and human errors. Thus, it is essential to
have an efficient system for such purposes via electronic platform with consideration to proximity. The
proposed system automates the conventional process of paying electricity bill by visiting the Electricity Board
which is tiresome and time consuming. It is also designed to automate the electricity bill calculation and
payment for user convenience. The system is developed with Microsoft Visual Studio using C# as the base
programming language which can be used to develop websites, web applications and web services. The
Microsoft Structured Query Language (SQL) server is also used for creating back-end database. The system
would be having two logins: the administrative and user login. The administrator can view the user's account
details and can add or update the customer's information of consuming units of energy of the current month in
their account. The Admin has to feed the system with the electricity usage data into respective users account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.




M.R.M.S.B. Rathnayaka , 1.D.S Jayasinghe , EnitJayanth , S.I Swarnajith , April 2013[3],Billing is a critical
function of both the Electricity and the Water Boards towards getting a meter read. Meter reading, even though
it looks simple, is far from simple and involves processes that can give various problems. Most problems,
currently seen, result from the manual processes followed. Calculation errors, delays in system updating and
fault tracking issues are the major problems that companies find difficult to find answers for. This paper
suggests a mobile based system to collect process and notify consumers about consumption. This system will
be reliable, efficient and accurate to suit the requirements of these companies. The proposed solution uses
evolving Mobile Technologies, over a solution which uses Mobile applications to handle a company’s day
today work. The burden on the Meter Reader is lessened and other new features have also been introduced.
Customer interaction with the company is improved and customers can easily view their current electricity
usage using their mobile phones. However, the feasibility of such a project for a third world country like Sri
Lanka is a concern with regard to the cost factor involved. The project demands substantial investments. Will
the country be able to meet the costs involved? Yet, most of the problems related to Electricity Billing are
addressed through this system and this might prove to be the best solution for specific companies to optimize

services on a low budge.

Ashutosh Kumar, Dharmendra Pratap Singh, Sagar Shubham, June 2021 [4],Science and innovation with all
its interesting progressions has been taking human existence norms to a higher level. The entire world will be
in a real sense stuck without these developments. This project is a development project, which makes the
method of covering electricity bill basic contrasted with other existing tasks. This undertaking has been done
using Java Swing as front end and MySQL as back end. The motivation behind the task is to construct an
application program to lessen the manual work for dealing with the measure of units devoured by the clients
and producing the power charge as per the type of customer — individual or business. It shows the details about
customer, units devoured by them and bill history. It empowers them cover their bill if not paid. The date of
payment will be refreshed while covering the bill. It keeps up the error free database and effectively joins the
future turns of events and changes. Keywords: Bill Payment History, Bill Payment, Electricity bill, Java Swing,

MySQL, Type of customer.

ShubhanshuYadav, March 2022[5],Science and technology with all its thrilling advances have brought the
standards of daily life of person to the fore. The entire human beings definitely collapse beyond new things.
This research is a novelty, which provides the method of collecting bill for power easier differentiate to else

the previous research. This project work had apply using Java Swing as before and MySQL as the latter.
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The aim of the project work is to create an app system to minimize physical labor to manage the number of
units used by consumers & to generate a bill depending on the type of consumers -independent or business.
Show the customer information, depleted units and credit record. It permit the customers to pay off its
debt if they are not pay. The when customer pay the due amount then after time will be updated.
This maintains the right information and it make it simple to access previous data for further changes later.

Highlights: Bill record, Bill Paid, Electronic Bill payment, Java Swing, MySQL.




CHAPTER 3

REQUIREMENTS AND ANALYSIS

3.1 Problem Definition

The manual system is suffering from a series of drawbacks. Since whole of the bills is to be
maintained with hands the process of keeping and maintaining the information is very tedious and lengthy
to customer. It is very time consuming and laborious process because, staff need to be visited the customers
place every month to give the bills and to receive the payments. For this reason, we have provided features
Present system is partially automated (computerized); existing system is quite laborious as one must enter

same information at different places.

3.2 Requirements Specification

The functional requirement of the electricity bill management system is that it does what it is meant
for. A functional requirement describes what a software system should do, while non-functional requirements
place constraints on how the system will do so. Functional requirements specify a function that a system or

system component must be able to perform.
Few of its functional requirements are as given below: —

User data should be fed into the system: -this system is doing that properly in the user entity. After fetching

the data of the customer, the bill can be made and sent to the customer.

Admin can add the users: -Admin can verify and add the user, which is they are doing with this system. He can

also delete the users if required.
Non-functional necessities — are often divided into 2 main categories:

» Execution qualities, like security and usefulness, that square measure evident at the run time.




= Evolution qualities, like liabilities, maintainability, flexibility, and quantifiable, that square measure

embodied within the static structure of the code.

Non-functional necessities place restrictions on the merchandise being developed, the event method, and
specify external constraints that the merchandise should meet. Our project qualifies all the criteria of functional

and non-functional accordingly and the system is up to mark performance wise.

Here we need to take care of few more things before heading towards the system. The most important feature
of the electricity bill management system application world is the application’s ease of usage .application will

easy to use if made while keeping in mind that the user need not think twice about searching any feature.

Everything should be made distinctive by using the colour combination such that everything needed most
frequently highlighted with focus colours. Using simple layouts like the card and grid layout etc. By varying
colour and other UI combinations, many good intuitive interfaces can be made. Which ultimately makes the

interface easy to use for a long time?

Keep things simple and consistent:—Simple and Harmonic way making Ul is very intuitive and needs to follow.

Make good use of typography: —The typography is taken care very strictly as the need of the system.

Use colour and contrast properly:—Colour combo of lite and dark is good way emphasise and done well in this

system.

Consider feedback messages:—The feedback form is a very good way taking feedback of forms and improving

the system.

Simplified forms:—The form is made simple to fill with the clean user interface.




3.3 Planning and Scheduling

2022 2023
Task / G = ot i
L i 0 Date June-Aug Sept-Oct Nov-Dec | Jan-Feb
vy July 2022 =
Study of Project "zuolzvz-AUQ o S
Submissi f 11 Au
e T L el ™ —
Submission of 16 Oct e
Documentation 2022
Coding and Oct - Dec RIS LR
Implementation 2022
Testing .llaaenc 22:2232 - e mesommmmEn
Submissi
ol K P o o

Fig 3.3.1 Gantt Chat

3.4 Software and Hardware Requirements

3.4.1 Hardware Requirements:

RAM:-16GB
HDD:-2TB

YV V V V V V V V

Clock Speed:-1.7GHzormore

System Bus:-64bits

Monitor:-LCD Monitor
Keyboard:-Standard keyboard

Mouse:-Compatible mouse

Hardware Specification:-Processor Intel Pentium V or higher
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3.4.2 Software Requirements:

» Operating System:-Windows10
Vg

Software:-Microsoft SQL Server

‘///

Frontend:- Java core/swings (NetBeans)

v

Backend: -My SQL

3.5 Preliminary Product Description

System design is an abstract representation of a system component and their relationship and which
describe the aggregated functionally and performance of the system. It is also the plan or blueprint for how to

obtain answer to the question being asked. The design specifies various type of approach.

Database design is one of the most important factors to keep in mind if you are concerned with
application performance management. By designing your database to be efficient in each call it makes and to
effectively create rows of data in the database, you can reduce the amount of CPU needed by the server to

complete your request, thereby ensuring a faster application.
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3.6 Conceptual Model
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Fig 3.6.1 ER Diagram
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Class Diagram :-

Electricity Billing System

Add New Customer

P Py
+Customer Name

Forgot Password

+Usermame

Bims

~Rettteve(}

~Back(}

Generate Bill . Calculate Bill Delete Customer
® Pay Bil
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Morth
=fapnth

+Cancel)

Fig 3.6.2 Class Diagram
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Activity Diagram:-
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14




Use Case Diagram:-
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Electricity Billing System
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CHAPTER 4
SYSTEM DESIGN

4.1 Basic Module

The system comprises of two major modules, which are further divided into sub- modules. They are as follows:

Administrative Login: - In the administrative login, the administrator has the authority of the system. The

administrator can add, delete notifications and update the system. The administrator performs the following

functions on the system:

> Consumers Registration: The Admin will register the consumer by entering the consumer's basic

registration details such as: Name, Contact Address, Residential Address, Consumer type, Password

and Email Address.

Y

necessary updates and update the bill status of the consumers.

Consumer Login: - Consumers can login into the system and perform the following tasks:

> View Bill: Consumers can view their balance electricity bill amount of each month.

v

using a consumption calculator.

View Registered Users: The Administrator can also view all the registered users in the system, make

Consumption Calculation: Consumers can calculate the total amount of units they consume in a month

> Bill Calculation: Consumers can calculate the total number total amount that he/she will pay based on

the units consumed, using a bill calculator.

4.2 Data Design

4.2.1 Schema Design

Database schema is described as database connections and constraints. It contains attributes. Every

database has state instances represent current set of databases with values. There are different types of keys in

a database schema.

17




A primary key is a table column that can be used to uniquely identify every row of the table. Any column

that has this property, these columns are called candidate key. A composite primary key is a primary key
consisting of more than one column. A foreign is a column or combination of columns that contains values that

are found in the primary key of some table.

All the attributes of each table are interconnected by foreign key which is primary key in another column
and composite key. Primary key cannot be null. The fact that many foreign key values repeat simply reflects
the fact that its one- to-many relationship. In one-to-many relationship, the primary key has the one value and

foreign key has many values

4.2.2 Data Integrity & Constraints

> It reduces manual processing time.

It helps in making the system easy for handling.

\7

> The maintenance cost is less.

Future development can be incorporated.

\4

> Helps in maintaining a free database.

Admin Panel : - The admin has the facility to Bill generation, categories, and subcategories. Similarly, if the

admin wants to update any customer details then he/she has the provision to update as well as delete the

customer details.

User Panel :-In the user panel, the user has to firstly signup. For instance, the user has to fill in some basic
information regarding their name, Id proof, Contact details, E-mail id, etc. Therefore, after signing up on the

site the user will get the username and password. Similarly, then the user becomes a member of the site.

After signing in the user has the facility to search Electronics items according to their requirement. Similarly,
the user can search the product by just clicking on the product’s image or on their name. Therefore, the user has

the facility of choosing the product by their favourite brand.

18




4.3 Procedural Design

4.3.1 Logical Diagrams

Aclimiry Loein

W

P v alicd

Userld/Password

it v oalid

v

rain Page

+

VoiEed CONsurmerrs

+

il

i

LOBOUL

.

Stop

Fig 4.3.1.1 Flow-Chart of the Administrator
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4.3.2 Data Structures

Insert statement:

SHart

.

Cotsumer
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Calculation
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¥
Logout
—
¥
Ston

Fig 4.3.1.2Flow-Chart of the Customer

> The INSERT INTO statement is used to insert new records in a table.

» The INSERT INTO syntax would be as follows: INSERT INTO table name VALUES (valuel, value2,

value3,).
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> The following SQL statement insert's a new record in the “customer” table: Insert into customer

VALUES (“sai”,”12345”.” btm”,” Bangalore”, “Karnataka”, “aa@gmail.com”, *9876543333").
Create statement:

> The CREATE TABLE Statement is used to crealte tables to store data. Integrity Constraints like primary

key, unique key, foreign key can be defined for the columns while creating the table.

> The syntax would be as follows: CREATETABLE table name (columnldatatype, column2datatype,
column3 datatype, column datatype, PRIMARY KEY (one or more columns)).

> The following SQL statement creates a table “customer” table: create table customer (name varchar
(30), meter_no varchar (20) primary key, address varchar (50), city varchar (20), state varchar (30),
email varchar (30), phone varchar (30));

> The following SQL statement creates a table “login” table: create table login (meter no archer (30),

username archer (30), password archer (30), user varchar (30), question varchar (40), answer varchar

(30));

> The following SQL statement creates a table “tax” table: create table tax (cost_per_unit int (20) primary
key, meter_rent int (20),service_charge int (20),service tax int(20),swacch_bharat_cess int (20), gst

int (20));

> The following SQL statement creates a table “bill” table: create table bill(meter_no varchar(20),foreign

key(meter_no) references customer(meter_no) on delete cascade, month varchar (20), units int (20),

total_bill int (20), status varchar (40));

> The following SQL statement creates a table “meter_info” table: create table meter_info (meter_no
varchar (30), foreign key(meter no) references customer(meter_no) on delete cascade,
meter_locationvarchar (10), meter_type varchar (15), phase_code int (5), bill_typevarchar (10), days
int (5));
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4.3.3 Algorithm Design
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4.4 User Interface Design

Username
Password
Logging in as Admin ™
* | Login x Cancel

j

Ef Signup

e Forgot Password ;

Fig 4.4.1 Login

- Create-Account

Username :
Password :
Security Question :

Answer :

Create Admin As :

'Yourr'Nic’kNranie? B

L 4

Admin ) ' v

Fig 4.4.2 Sign Up Page
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Username

Your Security Question

Answer

Password

Fig 4.4.3 Forgot Password Page

New Customer

Customer Name

Meter No 673692
Address

City

State

Email

Phone Number

Fig 4.4.4 New Customer Page
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4.5 Security Issues

The Security Issues that can arise in this application are :-

> If the customer forgets his/her login credentials he/she can use recovery methods or can contact

authorities of he billing department.

> As this system is an online application of billing system the information of the customer must be secured

and the data of the user will be secured from other users.

> The customer can provide the false information about the unit consume, the solution for this issue that

we have used is the customer will have to take a snap of the meter reading along with the date and upload

image to the system.

» The admin also have the access to make valid changes in information provided by the customer, which

means if the customer tries to cheat he/she will be caught by the authorities, and strict action will be

taken.

4.6 Test Cases Design

Here the entire application is tested. The reference document for this process is the requirement document,

and the goal is to see IF the application meets its requirements. Each module and component of ethereal was

thoroughly tested to remove bugs through a system testing strategy. Test cases were generated for all possible

input sequences and the output was verified for its correctness.

Steps Action Expected output
The screen appears when the | A page with different menu’s
Stepl users run the program. appears.
1. If admin login. 1.Adminpanelopens and
2 Ifcustomerlogin 2.Customerpanelopens
The screen appears when the | A window for adding new
Step 2 admin logs in ands elects any | customer inserting tax,
one of the menus from the | calculate bill, view deposit
click of the mouse. details etc.
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Selectionl

New Customer
Customer Details
Deposit Details
Calculate Bill
Tax Details
Delete Customer

YV VYV VY Y

Step 2.1

The screen appears when the
customer login and selects
any one of the menus from
the click of the mouse

A window for generating bill,
update customer details, view
details, generating bill

Selection2

Update Details
View Details

Selection2a

Generate Bill

Selection2b

Pay Bill
Bill Details

Table 4.6.1 Test cases for Project
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CHAPTER S
IMPLEMENTATION AND TESTING

5.1 Implementation Approach

Algorithm :

\ 7

YV VV Y VY VYV VY Y

Y VY

Start system

Enter login name and password

On clicking the log in button

Connect to database

Query database to know whether user credentials are correct
If not , deny access and return login page with an error message
If correct ,check if credentials for administrator

If yes , allow login

Set admin session ,re-direct administrator to admin login page
If no , allow log in set user session

Re-direct user to user home page

Implementation of Operations :

>

‘4

Adding Customer: Here admin can add new customer to the customer list who started using electricity
bill system.

Searching Deposit Details: Here admin can search according to meter number and month to view deposit
details.

Viewing Details: Here admin and user can view customer details and about details.

Adding Tax: Here admin can add tax details.

Updating Customer: Here customer can update his/her details by using meter no of the customer.

5.2 Coding Details and Code Efficiency

5.2.1 Coding Details
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Login Page Code :

The below code specifies the designing code of the login page. It includes the Title, Label and the image

included in the login page.

Login() {

super (titie: "Login Page");

getContentPane().setBackground(rp:-w Color(:: 173, a:216, &:230));

setLayout {zanagez-null);

ImageIcon i4 = new ImageIcon(iccssicn ClassLoader.getSystemResource (zame- "images/logol.jpg"));

Image 15 = i4.getImage () .getScaledInstance (viczn 30, neighe: 30, hincs: Image.SCALE DEFAULT

ImageIcon i6 = new Imagelcon(:image: 15);

JLabel imagel = new JLabel (imag

ie);

imagel.setBounds (x: 170, ;:22, w:ids: 30, neigre: 30);

add (comp: imagel);

ebsheading. setBounds (x- 210,

17, width 300' neight: 40).

LE N "

r
ebsheading.setFont (new Font(ra=-: "Tahoma", =:y1-: Font.PLAIN, =ize 24));

add(c-=s  ebsheading);

JLabel lblusername = new Jhabel (z2x:: "Usernams");

lblusername.setBounds (=: 300, &

add (- -- lblusername);

username = new JTextField();
1sername. setBounds (- 400,
add (co=: sername) ;

120, w1dsh 3.00, height 20);

120, widern: 150, neigre: 20);

JLabel lblpassword = new JLabel (cex: "pPassword");

1blpassword. setBounds ( 300, »

add (ccxpz- lblpassword);

ssword.setBounds (=: 400,

comp- password);

160, widch: 100, heigne: 20);

sword = new JPasswordField();

16':‘, width 150, height 20),
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Signup Page Code :

The below code specifies the designing code of the Signup page. It includes the Title, Label and the

account type included in the Signup page.

Signup () {

super (cizie. "SignUp Page");

gsetSize (widen: 640, he:ghv:. 410);

setLocation(x- €50, »-350);

getContentPane () . setBackground (new Color({:: 173, =: 216, ::230));

setLayout (sanages null);

ImageIcon il = new ImageIcon(,:c;s.;r,ClassLoader.getSystenResou.r*(n.-.m‘ "images/

Image i2 = il.getImage().getScaledInstance («idcn 200, weighe: 250, rines
ImageIcon 13 = new ImageIcon {imsge: 12);

JLabel image2 = new JLabel(image: 13);

image2.setBounds (- 50, & 80, wigen: 200, neighe: 250);

add (c-=p: imagel);

JLabel ebsheading = new JLabel (cex:
ebsheading.setBounds (»- 210, y:10, wices 300, we:gne- 40);

ebsheading.setFont (new Font (szme "Tahoma", strie: Font.PLAIN, =:ze: 18));

add (--=¢- ebsheading);

JLabel heading = new JLabel (cex:: "Create Rccount As"):

heading.setBounds (= 290, 70, . 110, neigae: 20);
add(:-=z- heading);
accountType = new Choice();

aintType.add(:ce=- "Admin");
I .add(:te=: "Customer”);
accountType.setBounds{x: 420, - 70, wisen: 150, neagne 20);

add (cowp: accountType);

t
°

JLabel lblmeter = new JLabel (vex:: "Meter Number");
1blmeter.setBounds (= 290, v- 110, widon: 140, ne:ghe 20);

add (co=p: lblmeter);

Light and Eand.jpg"));

29




ELECTRICITY BILLING SYSTEM

A Project Report
Submitted in partial fulfillment of the
Requirements for the award of the Degree of

BACHELOR OF SCIENCE (INFORMATION TECHNOLOGY)

By
Devendrasingh S Kanyal

Seat. No: 4020812
&

Parth N Patil
Seat. No: 4020870

Under the esteemed guidance of
Miss. CYNTHIA SHINDE

Assistant Professor

DEPARTMENT OF INFORMATION TECHNOLOGY
SONOPANT DANDEKAR ARTS, V.S. APTE COMMERCE & M.H.MEHTA
SCIENCE COLLEGE
(Affiliated to University of Mumbai)

PALGHAR, 401404
MAHARASHTRA
2022-2023




PROFORMA FOR THE APPROVAL PROJECT PROPOSAL

PNRNO coieeiieiiians Roll no: 529(222

I

o

s

N

Name of the Studemt

@ﬂthQh Soniaq Kol
! d VU V)

Title of the Project

_L&dmgj o mz%; %&m

Name of the Guide

Mh)-b \il(.@jl[i B”)t‘l‘iﬂj&,

Teaching experience of the Guide (? ook
/

Is this your {irst submission? Yes Z} No D
y

e o

Signature of the Student Signature of the Guide

Date: 05/0&/932-‘\) Date: 0510‘3]2'"‘11

Signature of the

coordinator

.n\og\a.ozz

Date:




PROFORMA FOR THE APPROVAL PROJECT PROPOSAL

1. Name ol the Student

Toatin. Nesordno. T

Roll no: Qﬂ! 9

T2

. Title of the Project

__.___Iim_mi&ihj_, Bimnc?) g ngm

3. Name of the Guide

_ Mas. ao»ju Roesale

4. Teaching experience of the Guide

S. Is this your first submisston?

) -
Sig%ﬁm Studem

Date: .08 ‘ .Cﬁ}%‘l‘l.

-

~

Signature of the

coordinator

Date: .\.1.].0.%? 10972

8 1oons

U
Yes Z No [:

Signature of the Guide




SONOPANT DANDEKAR SHIKSHAN MANDALI’S SONOPANT DANDEKAR
ARTS, V.S. APTE COMMERCE & M.H. MEHTA SCIENCE COLLEGE
(Affiliated to University of Mumbai)

PALGHAR MAHARASHTRA 401404

DEPARTMENT OF INFORMATION TECHNOLOGY

CERTIFICATE

This is to certify that the project entitled, "ELECTRICITY BILLING SYSTEM", is bonafied work of
DEVENDRASINGH S KANYAL bearing Seat No: 4020812 submitted in partial fulfillment of the
requirements for the award of degree of BACHELOR OF SCIENCE in INFORMATION TECHNOLOGY

from University of Mumbai.

@\}Wf*’ AGY

Internal Guide Coordingtor

External Examiner

Date: O@\(’)"\ \()-OL% Cole Seal




DECLARATION

[ hereby declare that the project entitled, Electricity Billing System done at SDSM College, has not been
in any case duplicated to submit to any other university for the award of any degree. To the best of my

knowledge other than me, no one has submitted to any other university.
The project is done in partial fulfillment of the requirements for the award of degree of BACHELOR OF

SCIENCE (INFORMATION TECHNOLOGY) to be submitted as final semester project as part of our

curriculum.

Devendrasingh S Kanyal




ABSTRACT

Electricity consumers are often faced with the problem of inaccuracy and delay in monthly billing due
to some drawbacks. Thus, it is essential to have an efficient system for such purposes via electronic platform
with consideration to proximity. The proposed system automates the conventional process of paying electricity
bill by visiting the Electricity Board which is tiresome and time consuming. It is also designed to automate the
electricity bill calculation and payment for user convenience. The system is developed with Java swings as the

base programming language which can be used to develop websites, web applications and web services.

The Microsoft Structured Query Language (SQL) server is also used for creating back-end database.
The system would be having two logins: the administrative and user login. The administrator can view the
user's account details and can add the customer's information of consuming units of energy of the current month
in their account. The Admin must feed the system with the electricity usage data into respective user’s account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.
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CHAPTER 1
INTRODUCTION

1.1 Background

The conventional system of electricity billing is not so effective; one staff must visit each customer’s house
to note the meter readings and collect the data. Then, another staff must compute the consumed units and
calculate the money to be paid. Again, the bills prepared are to be delivered to customers. Finally, individual

customer must go to electricity office to pay their dues.

Hence, the conventional electricity billing system is uneconomical, requires many staffs to do simple jobs
and is a lengthy process overall. In order to solve this lengthy process of billing, a web based computerized
system is essential. This proposed electricity billing system project overcomes all these drawbacks with the

features. It is beneficial to both consumers and the company which provides electricity.

With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

The software provides facility of data sharing; it does not require any staff as in the conventional system.
Once it is installed on the system only the meter readings are to be given by the admin where customer can

view all details, it has the provision of security restriction.

The electricity billing software calculates the units consumed by the customer and makes bills; it requires
small storage for installation and functioning. There is provision for debugging if any problem is encountered

in the system.

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a
manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

The main aim of our project is to satisfy customer by saving their time by payment process, maintaining

records, and allowing the customer to view his/her records and permitting them to update their details.




1.2 Objectives

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a

manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

» To keep the information of Customer calculates the units consumed every month:-

Helps to maintain information of customer such as login and password details, customer name, id, meter

number, successful payments, late payment dues, etc. and other important details.

» To calculate the units consumed every month regularly and generate the bills adding

penalty and rent:-

Helps to calculate the number of units consumed by the customer and generate bill accordingly by adding

all rents, taxes and dues etc.

\%

To save the time by implementing payment process online:-

Online payment helps in cashless transactions and avoids visiting electricity payment office, also help to

save our recourses such as energy, time, and fuels. Able to pay bills through any corner having internet on your

fingertips.

1.3 Purpose Scope and Applicability

1.3.1 Purpose

e

Y

v

Y

This project system excludes the need of maintaining paper electricity bill as all the electricity bill
records are managed electronically.

Administrator doesn't have to keep a manual track of the users. The system automatically calculates
fine.

Users don't have to visit to the office for bill payment.

There is no need of delivery boy for delivery bills to user's place.

Thus, it saves human efforts and resources.




1.3.2 Scope

)

‘7

Extensibility: This software is extendable in ways that its original developers may not expect. The
following principles enhances extensibility like hide data structure, avoid traversing multiple Links or

methods avoid case statements on object type and distinguish public and private operations.

Reusability: Reusability is possible as and when require in this application. We can update it next
version. Reusable software reduces design, coding and testing cost by amortizing effort over several
designs. Reducing the amount of code also simplifies understanding, which increases the likelihood
that the code is correct. We follow up both types of reusability. Sharing of newly written code within

a project and reuse of previously written code on new projects.

Understand ability: A method is understandable if someone other than the creator of the method can
understand the code (as well as the creator after a time lapse). We use the method, which small and

coherent helps to accomplish this.

Cost-effectiveness: Its cost is under the budget and make within given time period. It is desirable to
aim for a system with a minimum cost subject to the condition that it must satisfy the entire requirement
.Scope of this document is to put down the requirements, clearly identifying the information needed by

the user, the source of the information and outputs expected from the system.

1.3.3 Applicability

meters installed. The customer must have a little technical knowledge for handling smart application, through

This system can be applicable in the areas where electricity is supplied by the government and have

which he/she can able to use this system to pay online electricity bills.

1.4 Achievements

This system saves the various resources and energy. It helps to make payment easier and faster. It helps

to make less and less usage of papers and allow us to GO PAPERLESS.




With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

1.5 Organization of Report

The main aim of our project is to satisfy customer by saving their time by payment process,
maintaining records, and allowing the customer to view his/her records and permitting them to update

their details .The firm handles all the work manually, which is very tedious and mismatched.




CHAPTER 2

SURVEY OF TECHNOLOGIES

Zamia Benazir, DivaPrabha.P,2018 [1],Science and technology with all its fascinating advancements has been
taking human life standards to the next level. The whole world will be literally jammed without these
innovations. This project is an innovation, which makes the way of paying electricity bill simple compared to
other existing projects. This project has been implemented using Java Swing as front end and MySQL as back
end. The purpose of the project is to build an application program to reduce the manual work for managing the
number of units consumed by the customers and generating the electricity bill according to the type of customer
— individual or commercial. It displays the details of the customers, units consumed by them and bill history.
It enables them pay their bill if not paid. The date of payment will be updated while paying the bill. It maintains

error free database and easily incorporates the future developments and changes.

A. Andrew, P.U. Okorie, Nov 2019[2],Electricity consumers are often faced with the problem of inaccuracy
and delay in monthly billing due to the drawback in reading pattern and human errors. Thus, it is essential to
have an efficient system for such purposes via electronic platform with consideration to proximity. The
proposed system automates the conventional process of paying electricity bill by visiting the Electricity Board
which is tiresome and time consuming. It is also designed to automate the electricity bill calculation and
payment for user convenience. The system is developed with Microsoft Visual Studio using C# as the base
programming language which can be used to develop websites, web applications and web services. The
Microsoft Structured Query Language (SQL) server is also used for creating back-end database. The system
would be having two logins: the administrative and user login. The administrator can view the user's account
details and can add or update the customer's information of consuming units of energy of the current month in
their account. The Admin has to feed the system with the electricity usage data into respective users account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.




M.R.M.S.B. Rathnayaka , [.D.S.Jayasinghe , EnitJayanth , S.I Swarnajith , April 2013[3],Billing is a critical
function of both the Electricity and the Water Boards towards getting a meter read. Meter reading, even though
it looks simple, is far from simple and involves processes that can give various problems. Most problems,
currently seen, result from the manual processes followed. Calculation errors, delays in system updating and
fault tracking issues are the major problems that companies find difficult to find answers for. This paper
suggests a mobile based system to collect process and notify consumers about consumption. This system will
be reliable, efficient and accurate to suit the requirements of these companies. The proposed solution uses
evolving Mobile Technologies, over a solution which uses Mobile applications to handle a company’s day
today work. The burden on the Meter Reader is lessened and other new features have also been introduced.
Customer interaction with the company is improved and customers can easily view their current electricity
usage using their mobile phones. However, the feasibility of such a project for a third world country like Sri
Lanka is a concern with regard to the cost factor involved. The project demands substantial investments. Will
the country be able to meet the costs involved? Yet, most of the problems related to Electricity Billing are
addressed through this system and this might prove to be the best solution for specific companies to optimize

services on a low budge.

Ashutosh Kumar, Dharmendra Pratap Singh, Sagar Shubham, June 2021 [4],Science and innovation with all
its interesting progressions has been taking human existence norms to a higher level. The entire world will be
in a real sense stuck without these developments. This project is a development project, which makes the
method of covering electricity bill basic contrasted with other existing tasks. This undertaking has been done
using Java Swing as front end and MySQL as back end. The motivation behind the task is to construct an
application program to lessen the manual work for dealing with the measure of units devoured by the clients
and producing the power charge as per the type of customer — individual or business. It shows the details about
customer, units devoured by them and bill history. It empowers them cover their bill if not paid. The date of
payment will be refreshed while covering the bill. It keeps up the error free database and effectively joins the
future turns of events and changes. Keywords: Bill Payment History, Bill Payment, Electricity bill, Java Swing,

MySQL, Type of customer.

ShubhanshuYadav, March 2022[5],Science and technology with all its thrilling advances have brought the
standards of daily life of person to the fore. The entire human beings definitely collapse beyond new things.
This research is a novelty, which provides the method of collecting bill for power easier differentiate to else

the previous research. This project work had apply using Java Swing as before and MySQL as the latter.
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The aim of the project work is to create an app system to minimize physical labor to manage the number of
units used by consumers & to generate a bill depending on the type of consumers -independent or business.
Show the customer information, depleted units and credit record. It permit the customers to pay off its
debt if they are not pay. The when customer pay the due amount then after time will be updated.
This maintains the right information and it make it simple to access previous data for further changes later.

Highlights: Bill record, Bill Paid, Electronic Bill payment, Java Swing, MySQL.




CHAPTER 3

REQUIREMENTS AND ANALYSIS

3.1 Problem Definition

The manual system is suffering from a series of drawbacks. Since whole of the bills is to be
maintained with hands the process of keeping and maintaining the information is very tedious and lengthy
to customer. It is very time consuming and laborious process because, staff need to be visited the customers
place every month to give the bills and to receive the payments. For this reason, we have provided features
Present system is partially automated (computerized); existing system is quite laborious as one must enter

same information at different places.

3.2 Requirements Specification

The functional requirement of the electricity bill management system is that it does what it is meant
for. A functional requirement describes what a software system should do, while non-functional requirements
place constraints on how the system will do so. Functional requirements specify a function that a system or

system component must be able to perform.
Few of its functional requirements are as given below: —

User data should be fed into the system: -this system is doing that properly in the user entity. After fetching

the data of the customer, the bill can be made and sent to the customer.

Admin can add the users: -Admin can verify and add the user, which is they are doing with this system. He can

also delete the users if required.
Non-functional necessities — are often divided into 2 main categories:

« Execution qualities, like security and usefulness, that square measure evident at the run time.




= Evolution qualities, like liabilities, maintainability, flexibility, and quantifiable, that square measure

embodied within the static structure of the code.

Non-functional necessities place restrictions on the merchandise being developed, the event method, and
specify external constraints that the merchandise should meet. Our project qualifies all the criteria of functional

and non-functional accordingly and the system is up to mark performance wise.

Here we need to take care of few more things before heading towards the system. The most important feature
of the electricity bill management system application world is the application’s ease of usage .application will

easy to use if made while keeping in mind that the user need not think twice about searching any feature.

Everything should be made distinctive by using the colour combination such that everything needed most
frequently highlighted with focus colours. Using simple layouts like the card and grid layout etc. By varying
colour and other Ul combinations, many good intuitive interfaces can be made. Which ultimately makes the

interface easy to use for a long time?

Keep things simple and consistent:—Simple and Harmonic way making Ul is very intuitive and needs to follow.

Make good use of typography: —The typography is taken care very strictly as the need of the system.

Use colour and contrast properly:—Colour combo of lite and dark is good way emphasise and done well in this

system.

Consider feedback messages:—The feedback form is a very good way taking feedback of forms and improving

the system.

Simplified forms:~The form is made simple to fill with the clean user interface.




3.3 Planning and Scheduling

2022 2023
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Fig 3.3.1 Gantt Chat

3.4 Software and Hardware Requirements

3.4.1 Hardware Requirements:

RAM:-16GB
HDD:-2TB

YV V V V V V V V

Clock Speed:-1.7GHzormore

System Bus:-64bits

Monitor:-LCD Monitor
Keyboard:-Standard keyboard

Mouse:-Compatible mouse

Hardware Specification:-Processor Intel Pentium V or higher
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3.4.2 Software Requirements:

» Operating System:-Windows10
» Software:-Microsoft SQL Server
» Frontend:- Java core/swings (NetBeans)

» Backend: -My SQL

3.5 Preliminary Product Description

System design is an abstract representation of a system component and their relationship and which
describe the aggregated functionally and performance of the system. It is also the plan or blueprint for how to

obtain answer to the question being asked. The design specifies various type of approach.

Database design is one of the most important factors to keep in mind if you are concerned with
application performance management. By designing your database to be efficient in each call it makes and to
effectively create rows of data in the database, you can reduce the amount of CPU needed by the server to

complete your request, thereby ensuring a faster application.

11




3.6 Conceptual Model
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Class Diagram :-
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Activity Diagram:-
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Use Case Diagram:-
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Electricity Billing System
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CHAPTER 4
SYSTEM DESIGN

4.1 Basic Module

The system comprises of two major modules, which are further divided into sub- modules. They are as follows:

Administrative Login: - In the administrative login, the administrator has the authority of the system. The

administrator can add, delete notifications and update the system. The administrator performs the following

functions on the system:

> Consumers Registration: The Admin will register the consumer by entering the consumer's basic
registration details such as: Name, Contact Address, Residential Address, Consumer type, Password
and Email Address.

» View Registered Users: The Administrator can also view all the registered users in the system, make

necessary updates and update the bill status of the consumers.

Consumer Login: - Consumers can login into the system and perform the following tasks:

Y

View Bill: Consumers can view their balance electricity bill amount of each month.

» Consumption Calculation: Consumers can calculate the total amount of units they consume in a month
using a consumption calculator.

» Bill Calculation: Consumers can calculate the total number total amount that he/she will pay based on

the units consumed, using a bill calculator.

4.2 Data Design

4.2.1 Schema Design

Database schema is described as database connections and constraints. It contains attributes. Every
database has state instances represent current set of databases with values. There are different types of keys in

a database schema.

17




A primary key is a table column that can be used to uniquely identify every row of the table. Any column
that has this property, these columns are called candidate key. A composite primary key is a primary key
consisting of more than one column. A foreign is a column or combination of columns that contains values that

are found in the primary key of some table.

All the attributes of each table are interconnected by foreign key which is primary key in another column
and composite key. Primary key cannot be null. The fact that many foreign key values repeat simply reflects
the fact that its one- to-many relationship. In one-to-many relationship, the primary key has the one value and

foreign key has many values

4.2.2 Data Integrity & Constraints

> It reduces manual processing time.
> It helps in making the system easy for handling.

The maintenance cost is less.

v

» Future development can be incorporated.
> Helps in maintaining a free database.

Admin Panel : - The admin has the facility to Bill generation, categories, and subcategories. Similarly, if the
admin wants to update any customer details then he/she has the provision to update as well as delete the

customer details.

User Panel :-In the user panel, the user has to firstly signup. For instance, the user has to fill in some basic
information regarding their name, Id proof, Contact details, E-mail id, etc. Therefore, after signing up on the

site the user will get the username and password. Similarly, then the user becomes a member of the site.

After signing in the user has the facility to search Electronics items according to their requirement. Similarly,
the user can search the product by just clicking on the product’s image or on their name. Therefore, the user has

the facility of choosing the product by their favourite brand.

18




4.3 Procedural Design

4.3.1 Logical Diagrams
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Fig 4.3.1.1 Flow-Chart of the Administrator

19




Srart

v

Lonsumer -y

IF tnwalhid

Userld/Password

R e

Pwliniey g waye

& 4
Wiew Bl

e
v

Consumption
Calculation
W
Gill Pavment

g

. .
Logout
. i .
X..
Ston

Fig 4.3.1.2Flow-Chart of the Customer

4.3.2 Data Structures

Insert statement:
> The INSERT INTO statement is used to insert new records in a table.

» The INSERT INTO syntax would be as follows: INSERT INTO table name VALUES (valuel, value2,
value3,).
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> The following SQL statement insert's a new record in the “customer” table: Insert into customer

VALUES (“sai”,”12345”,” btm”,” Bangalore”, “Karnataka”, “aa@gmail.com”, “0876543333”),
Create statement:

> The CREATE TABLE Statement is used to create tables to store data. Integrity Constraints like primary

key, unique key, foreign key can be defined for the columns while creating the table.

> The syntax would be as follows: CREATETABLE table_name (columnldatatype, column2datatype,
column3 datatype, column datatype, PRIMARY KEY (one or more columns)).

> The following SQL statement creates a table “customer” table: create table customer (name varchar
(30), meter_no varchar (20) primary key, address varchar (50), city varchar (20), state varchar (30),

email varchar (30), phone varchar (30));

> The following SQL statement creates a table “login” table: create table login (meter no archer (30),

username archer (30), password archer (30), user varchar (30), question varchar (40), answer varchar

(30));

> The following SQL statement creates a table “tax” table: create table tax (cost_per_unit int (20) primary
key, meter_rent int (20),service_charge int (20),service tax int(20),swacch_bharat_cess int (20), gst

int (20));

> The following SQL statement creates a table “bill” table: create table bill(meter_no varchar(20),foreign
key(meter no) references customer(meter_no) on delete cascade, month varchar (20), units int (20),

total_bill int (20), status varchar (40));

> The following SQL statement creates a table “meter_info” table: create table meter_info (meter_no

varchar  (30), foreign key(meter no) references customer(meter_no) on delete cascade,
meter_locationvarchar (10), meter_type varchar (15), phase_code int (5), bill_typevarchar (10), days
int (5));
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4.3.3 Algorithm Design
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4.4 User Interface Design

Username
Password

Logginginas  Admin v

*  Login

% x Cancel

=TT

e Forgot Password

Fig 4.4.1 Login

r Create-Account

Username :
Password :
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Create Admin As:
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Fig 4.4.2 Sign Up Page
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Fig 4.4.3 Forgot Password Page
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Fig 4.4.4 New Customer Page
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4.5 Security Issues

The Security Issues that can arise in this application are :-

» If the customer forgets his/her login credentials he/she can use recovery methods or can contact

authorities of he billing department.

A\

and the data of the user will be secured from other users.

As this system is an online application of billing system the information of the customer must be secured

» The customer can provide the false information about the unit consume, the solution for this issue that

we have used is the customer will have to take a snap of the meter reading along with the date and upload

image to the system.

v

The admin also have the access to make valid changes in information provided by the customer, which

means if the customer tries to cheat he/she will be caught by the authorities, and strict action will be

taken.

4.6 Test Cases Design

Here the entire application is tested. The reference document for this process is the requirement document,

and the goal is to see IF the application meets its requirements. Each module and component of ethereal was

thoroughly tested to remove bugs through a system testing strategy. Test cases were generated for all possible

input sequences and the output was verified for its correctness.

Steps Action Expected output
The screen appears when the | A page with different menu’s
Stepl users run the program. appears.
1. If admin login. 1. Adminpanelopens and
2 Ifcustomerlogin 2.Customerpanelopens
The screen appears when the | A window for adding new
Step 2 admin logs in ands elects any | customer ,inserting  tax,
one of the menus from the | calculate bill, view deposit
click of the mouse. details etc.
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Sclection|

New Customer
Customer Details
Deposit Details
Calculate Bill
Tax Details
Delete Customer

YV V VY YVY

Step 2.1

The screen appears when the
customer login and selects
any one of the menus from
the click of the mouse

A window for generating bill,
update customer details, view|
details, generating bill

Selection2

Update Details
View Details

Selection2a

Generate Bill

Selection2b

Pay Bill
Bill Details

Table 4.6.1 Test cases for Project

26




CHAPTER 5
IMPLEMENTATION AND TESTING

5.1 Implementation Approach

Algorithm :

\ 7

Y

YV VV Y V Vv

Y

Y

Start system

Enter login name and password

On clicking the log in button

Connect to database

Query database to know whether user credentials are correct
If not, deny access and return login page with an error message
[f correct ,check if credentials for administrator

If yes , allow login

Set admin session ,re-direct administrator to admin login page
If no, allow log in set user session

Re-direct user to user home page

Implementation of Operations :

>

v

Y Vv

v

Adding Customer: Here admin can add new customer to the customer list who started using electricity
bill system.

Searching Deposit Details: Here admin can search according to meter number and month to view deposit
details.

Viewing Details: Here admin and user can view customer details and about details.

Adding Tax: Here admin can add tax details.

Updating Customer: Here customer can update his/her details by using meter no of the customer.

5.2 Coding Details and Code Efficiency

5.2.1 Coding Details
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Login Page Code :

The below code specifies the designing code of the login page. It includes the Title, Label and the image
included in the login page.

Login() {
super (citle: "Login Page");

getContentPane () . setBackground (new Color(=: 173, g:216, = 230));
setlLayout (manzgez:-null);

ImageIcon i4 = new ImageIcon(iccation ClassLoader.getSystemResource (xam-

Image 15 = i4.getImage().getScaledInstance(w;::n 30, neight: 30, bines: Image.SCALE DE
ImageIcon i6 = new ImageIcon(:image: i5);

JLabel imagel = new JLabel (imzge i6);

imagel.setBounds (x: 170, y:22, wisen: 30, height: 30);

add(<onp: imagel);

JLabel ebsheading = new JLabel (ex: "Electricity Billing System");
ebsheading.setBounds (=- 210, +: 17, wiges 300, weigne: 40);

¥

ebsheading. setFont (new Font (nam- "Tahoma™, =ty1-: Font.PLAIN, sice 24));

add(-c=:- ebsheading);

JLabel lblusername = new JLabel (--x- "Usernam=");
lblusername. setBounds (.- 300, :120, wrdsh: 100, heigre: 20);

add(--=; lblusername);

username = new JTextField();
ame . setBounds (x: 400, v: 120, widsn: 150, neigne 20);

Isername) ;

JLabel lblpassword = new JLabel (cex: "Password");
1blpassword.setBounds (x- 300, ;. 160, v:d« 100, heigns: 20);
add(--=z- lblpassword);

rd = new JPasswordField();
password.setBounds (x: 400, ;. 160, wicen: 150, neigne 20);
add (zonp: password);
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Signup Page Code :

The below code specifies the designing code of the Signup page. It includes the Title, Label and the
account type included in the Signup page.

Signup() {

super(zicie: "SignUp Page");

setS5ize(w:drk. 640, neione. 410);

setLocation(=- €50, ;- 350);

getContentPane () . setBackground (new Color(::173, 5216, ::230));
setLayout (sanzger-null);

ImageIcon il = new ImageIcon(;:c;:-.zrvClassLoader.getSystemResour*(n;m. "images/Light and Hand.jpg"));
Image i2 = il.getImage().getScaledInstance (v:s:x 200, seigne: 250, nines Image.S5CALE DEFAULT);
ImageIcon i3 = new ImageIcon (imas- i2);

JLabel image2 = new JLabel (imzge- i3):

image2.setBounds (x- 50, ;- 80, w:ces 200, ne:ghe: 250);

add(-:=:: image2);

JLabel ebsheading = new JLabel (sex:: "CREATING NEW ACCOUNT");
ebsheading.setBounds (= 210, ;- 10, wider 300, re:gnc: 40);

ebsheading.setFont (new Font (nasm- Tahoma", scyle: Font.PLAIN, size: 18));
add (-:=:- ebsheading);

JLhabel heading = new JLabel (c-::: "Create Lecount As");

heading.setBounds (- 290, 70, wider: 110, neighe: 20);
add(-=«;  heading);

'Pe.setBounds («- 420, 70, widek: 150, neighe: 20):

imtType);

JLabel lblmeter = new JLabel (cex:- "Meter Number");
lblmeter.setBounds (x- 290, .- 110, wide: 140, reigne: 20);
lblmeter.setVisible (zri:z false);

add(comp: lblmeter);
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ABSTRACT

Electricity consumers are often faced with the problem of inaccuracy and delay in monthly billing due
to some drawbacks. Thus, it is essential to have an efficient system for such purposes via electronic platform
with consideration to proximity. The proposed system automates the conventional process of paying clectricity
bill by visiting the Electricity Board which is tiresome and time consuming. It is also designed to automate the
electricity bill calculation and payment for user convenience. The system is developed with Java swings as the

base programming language which can be used to develop websites, web applications and web services.

The Microsoft Structured Query Language (SQL) server is also used for creating back-end database.
The system would be having two logins: the administrative and user login. The administrator can view the
user's account details and can add the customer's information of consuming units of energy of the current month
in their account. The Admin must feed the system with the electricity usage data into respective user’s account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.
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CHAPTER 1
INTRODUCTION

1.1 Background

The conventional system of electricity billing is not so effective; one staff must visit each customer’s house
to note the meter readings and collect the data. Then, another staff must compute the consumed units and
calculate the money to be paid. Again, the bills prepared are to be delivered to customers. Finally, individual

customer must go to electricity office to pay their dues.

Hence, the conventional electricity billing system is uneconomical, requires many staffs to do simple jobs
and is a lengthy process overall. In order to solve this lengthy process of billing, a web based computerized
system is essential. This proposed electricity billing system project overcomes all these drawbacks with the

features. It is beneficial to both consumers and the company which provides electricity.

With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

The software provides facility of data sharing; it does not require any staff as in the conventional system.
Once it is installed on the system only the meter readings are to be given by the admin where customer can

view all details, it has the provision of security restriction.

The electricity billing software calculates the units consumed by the customer and makes bills; it requires
small storage for installation and functioning. There is provision for debugging if any problem is encountered

in the system.

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a
manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

The main aim of our project is to satisfy customer by saving their time by payment process, maintaining

records, and allowing the customer to view his/her records and permitting them to update their details.




1.2 Objectives

The system excludes the need of maintaining paper electricity bill, administrator does not have to keep a

manual track of the users, and users can pay the amount without visiting the office. Thus, it saves human

efforts and resources.

> To keep the information of Customer calculates the units consumed every month:-

Helps to maintain information of customer such as login and password details, customer name, id, meter

number, successful payments, late payment dues, etc. and other important details.

» To calculate the units consumed every month regularly and generate the bills adding

penalty and rent:-

Helps to calculate the number of units consumed by the customer and generate bill accordingly by adding

all rents, taxes and dues etc.

> To save the time by implementing payment process online:-

Online payment helps in cashless transactions and avoids visiting electricity payment office, also help to

save our recourses such as energy, time, and fuels. Able to pay bills through any corner having internet on your

fingertips.

1.3 Purpose Scope and Applicability

1.3.1 Purpose

>

\ 74

Y

This project system excludes the need of maintaining paper electricity bill as all the electricity bill
records are managed electronically.

Administrator doesn't have to keep a manual track of the users. The system automatically calculates
fine.

Users don't have to visit to the office for bill payment.

There is no need of delivery boy for delivery bills to user's place.

Thus, it saves human efforts and resources.




1.3.2 Scope

»

v

Extensibility: This software is extendable in ways that its original developers may not expect. The
following principles enhances extensibility like hide data structure, avoid traversing multiple Links or

methods avoid case statements on object type and distinguish public and private operations.

Reusability: Reusability is possible as and when require in this application. We can update it next
version. Reusable software reduces design, coding and testing cost by amortizing effort over several
designs. Reducing the amount of code also simplifies understanding, which increases the likelihood
that the code is correct. We follow up both types of reusability. Sharing of newly written code within

a project and reuse of previously written code on new projects.

Understand ability: A method is understandable if someone other than the creator of the method can
understand the code (as well as the creator after a time lapse). We use the method, which small and

coherent helps to accomplish this.

Cost-effectiveness: Its cost is under the budget and make within given time period. It is desirable to
aim for a system with a minimum cost subject to the condition that it must satisfy the entire requirement
.Scope of this document is to put down the requirements, clearly identifying the information needed by

the user, the source of the information and outputs expected from the system.

1.3.3 Applicability

meters installed. The customer must have a little technical knowledge for handling smart application, through

This system can be applicable in the areas where electricity is supplied by the government and have

which he/she can able to use this system to pay online electricity bills.

1.4 Achievements

This system saves the various resources and energy. It helps to make payment easier and faster. It helps

to make less and less usage of papers and allow us to GO PAPERLESS.




With the new system, there is reduction in the number of staffs to be employed by the company. The
working speed and performance of the software is faster with high performance which saves time.

Furthermore, there is very little chance of miscalculation and being corrupted by the staffs.

1.5 Organization of Report

The main aim of our project is to satisfy customer by saving their time by payment process,
maintaining records, and allowing the customer to view his/her records and permitting them to update

their details .The firm handles all the work manually, which is very tedious and mismatched.




CHAPTER 2

SURVEY OF TECHNOLOGIES

Zamia Benazir, DivaPrabha.P,2018 [1],Science and technology with all its fascinating advancements has been
taking human life standards to the next level. The whole world will be literally jammed without these
innovations. This project is an innovation, which makes the way of paying electricity bill simple compared to
other existing projects. This project has been implemented using Java Swing as front end and MySQL as back
end. The purpose of the project is to build an application program to reduce the manual work for managing the
number of units consumed by the customers and generating the electricity bill according to the type of customer
— individual or commercial. It displays the details of the customers, units consumed by them and bill history.
It enables them pay their bill if not paid. The date of payment will be updated while paying the bill. It maintains

error free database and easily incorporates the future developments and changes.

A. Andrew, P.U. Okorie, Nov 2019[2],Electricity consumers are often faced with the problem of inaccuracy
and delay in monthly billing due to the drawback in reading pattern and human errors. Thus, it is essential to
have an efficient system for such purposes via electronic platform with consideration to proximity. The
proposed system automates the conventional process of paying electricity bill by visiting the Electricity Board
which is tiresome and time consuming. It is also designed to automate the electricity bill calculation and
payment for user convenience. The system is developed with Microsoft Visual Studio using C# as the base
programming language which can be used to develop websites, web applications and web services. The
Microsoft Structured Query Language (SQL) server is also used for creating back-end database. The system
would be having two logins: the administrative and user login. The administrator can view the user's account
details and can add or update the customer's information of consuming units of energy of the current month in
their account. The Admin has to feed the system with the electricity usage data into respective users account.
The system then calculates the electricity bill for every user and updates the information into their account

every month. Users can then view their electricity bill and pay before the month end.




M.R.M.S.B. Rathnayaka , 1.D.S.Jayasinghe , EnitJayanth , S.I Swarnajith , April 2013[3],Billing is a critical
function of both the Electricity and the Water Boards towards getting a meter read. Meter reading, even though
it looks simple, is far from simple and involves processes that can give various problems. Most problems,
currently seen, result from the manual processes followed. Calculation errors, delays in system updating and
fault tracking issues are the major problems that companies find difficult to find answers for. This paper
suggests a mobile based system to collect process and notify consumers about consumption. This system will
be reliable, efficient and accurate to suit the requirements of these companies. The proposed solution uses
evolving Mobile Technologies, over a solution which uses Mobile applications to handle a company’s day
today work. The burden on the Meter Reader is lessened and other new features have also been introduced.
Customer interaction with the company is improved and customers can easily view their current electricity
usage using their mobile phones. However, the feasibility of such a project for a third world country like Sri
Lanka is a concern with regard to the cost factor involved. The project demands substantial investments. Will
the country be able to meet the costs involved? Yet, most of the problems related to Electricity Billing are
addressed through this system and this might prove to be the best solution for specific companies to optimize

services on a low budge.

Ashutosh Kumar, Dharmendra Pratap Singh, Sagar Shubham, June 2021 [4],Science and innovation with all
its interesting progressions has been taking human existence norms to a higher level. The entire world will be
in a real sense stuck without these developments. This project is a development project, which makes the
method of covering electricity bill basic contrasted with other existing tasks. This undertaking has been done
using Java Swing as front end and MySQL as back end. The motivation behind the task is to construct an
application program to lessen the manual work for dealing with the measure of units devoured by the clients
and producing the power charge as per the type of customer — individual or business. It shows the details about
customer, units devoured by them and bill history. It empowers them cover their bill if not paid. The date of
payment will be refreshed while covering the bill. It keeps up the error free database and effectively joins the
future turns of events and changes. Keywords: Bill Payment History, Bill Payment, Electricity bill, Java Swing,

MySQL, Type of customer.

ShubhanshuYadav, March 2022[5],Science and technology with all its thrilling advances have brought the
standards of daily life of person to the fore. The entire human beings definitely collapse beyond new things.
This research is a novelty, which provides the method of collecting bill for power easier differentiate to else

the previous research. This project work had apply using Java Swing as before and MySQL as the latter.
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The aim of the project work is to create an app system to minimize physical labor to manage the number of
units used by consumers & to generate a bill depending on the type of consumers -independent or business.
Show the customer information, depleted units and credit record. It permit the customers to pay off its
debt if they are not pay. The when customer pay the due amount then after time will be updated.
This maintains the right information and it make it simple to access previous data for further changes later.

Highlights: Bill record, Bill Paid, Electronic Bill payment, Java Swing, MySQL.




CHAPTER 3

REQUIREMENTS AND ANALYSIS

3.1 Problem Definition

The manual system is suffering from a series of drawbacks. Since whole of the bills is to be
maintained with hands the process of keeping and maintaining the information is very tedious and lengthy
to customer. It is very time consuming and laborious process because, staff need to be visited the customers
place every month to give the bills and to receive the payments. For this reason, we have provided features
Present system is partially automated (computerized); existing system is quite laborious as one must enter

same information at different places.

3.2 Requirements Specification

The functional requirement of the electricity bill management system is that it does what it is meant
for. A functional requirement describes what a software system should do, while non-functional requirements
place constraints on how the system will do so. Functional requirements specify a function that a system or

system component must be able to perform.
Few of its functional requirements are as given below: —

User data should be fed into the system: -this system is doing that properly in the user entity. After fetching

the data of the customer, the bill can be made and sent to the customer.

Admin can add the users: -Admin can verify and add the user, which is they are doing with this system. He can

also delete the users if required.
Non-functional necessities — are often divided into 2 main categories:

« Execution qualities, like security and usefulness, that square measure evident at the run time.




= Evolution qualities, like liabilities, maintainability, flexibility, and quantifiable, that square measure

embodied within the static structure of the code.

Non-functional necessities place restrictions on the merchandise being developed, the event method, and
specify external constraints that the merchandise should meet. Our project qualifies all the criteria of functional

and non-functional accordingly and the system is up to mark performance wise.

Here we need to take care of few more things before heading towards the system. The most important feature
of the electricity bill management system application world is the application’s ease of usage .application will

easy to use if made while keeping in mind that the user need not think twice about searching any feature.

Everything should be made distinctive by using the colour combination such that everything needed most
frequently highlighted with focus colours. Using simple layouts like the card and grid layout etc. By varying
colour and other UI combinations, many good intuitive interfaces can be made. Which ultimately makes the

interface easy to use for a long time?

Keep things simple and consistent:—Simple and Harmonic way making Ul is very intuitive and needs to follow.

Make good use of typography: —The typography is taken care very strictly as the need of the system.

Use colour and contrast properly:—Colour combo of lite and dark is good way emphasise and done well in this

system.

Consider feedback messages:—The feedback form is a very good way taking feedback of forms and improving

the system.

Simplified forms:—The form is made simple to fill with the clean user interface.




3.3 Planning and Scheduling

2022 2023
Task / 1 v " .
Aol SN Date June-Aug Sept-Oct Nov-Dec | Jan-Feb
-l July 2022 =
Study of Project "20012Y2'AI-I9 e
Submissi f 11 Au
s‘y‘n:.";ia‘.'" i 2022 " -A—
Submission of 16 Oct
Documentation 2022 S——
Coding and Oct - Dec
Implementation 2022 S SN
Testing :Jaenc 22:2232 = —
:r:c':;:’:;‘:(" o §ng3eb P

Fig 3.3.1 Gantt Chat

3.4 Software and Hardware Requirements

3.4.1 Hardware Requirements:

RAM:-16GB
HDD:-2TB

YV V V V V V V V¥V

Clock Speed:-1.7GHzormore
System Bus:-64bits

Monitor:-LCD Monitor
Keyboard:-Standard keyboard

Mouse:-Compatible mouse

Hardware Specification:-Processor Intel Pentium V or higher
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3.4.2 Software Requirements:

» Operating System:-Windows10
» Software:-Microsoft SQL Server
» Frontend:- Java core/swings (NetBeans)

» Backend: -My SQL

3.5 Preliminary Product Description

System design is an abstract representation of a system component and their relationship and which
describe the aggregated functionally and performance of the system. It is also the plan or blueprint for how to

obtain answer to the question being asked. The design specifies various type of approach.

Database design is one of the most important factors to keep in mind if you are concerned with
application performance management. By designing your database to be efficient in each call it makes and to
effectively create rows of data in the database, you can reduce the amount of CPU needed by the server to

complete your request, thereby ensuring a faster application.
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3.6 Conceptual Model
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Class Diagram :-

Electricity Billing System
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Fig 3.6.2 Class Diagram
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Activity Diagram:-
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Use Case Diagram:-
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CHAPTER 4
SYSTEM DESIGN

4.1 Basic Module

The system comprises of two major modules, which are further divided into sub- modules. They are as follows:

Administrative Login: - In the administrative login, the administrator has the authority of the system. The

administrator can add, delete notifications and update the system. The administrator performs the following

functions on the system:

> Consumers Registration: The Admin will register the consumer by entering the consumer's basic

registration details such as: Name, Contact Address, Residential Address, Consumer type, Password

and Email Address.

v

necessary updates and update the bill status of the consumers.

Consumer Login: - Consumers can login into the system and perform the following tasks:

» View Bill: Consumers can view their balance electricity bill amount of each month.

View Registered Users: The Administrator can also view all the registered users in the system, make

> Consumption Calculation: Consumers can calculate the total amount of units they consume in a month

using a consumption calculator.

‘/’,’

the units consumed, using a bill calculator.

4.2 Data Design

4.2.1 Schema Design

Bill Calculation: Consumers can calculate the total number total amount that he/she will pay based on

Database schema is described as database connections and constraints. It contains attributes. Every

database has state instances represent current set of databases with values. There are different types of keys in

a database schema.

L7




A primary key is a table column that can be used to uniquely identify every row of the table. Any column
that has this property, these columns are called candidate key. A composite primary key is a primary key

consisting of more than one column. A foreign is a column or combination of columns that contains values that

are found in the primary key of some table.

All the attributes of each table are interconnected by foreign key which is primary key in another column
and composite key. Primary key cannot be null. The fact that many foreign key values repeat simply reflects
the fact that its one- to-many relationship. In one-to-many relationship, the primary key has the one value and

foreign key has many values

4.2.2 Data Integrity & Constraints

> It reduces manual processing time.

A\

It helps in making the system easy for handling.
> The maintenance cost is less.

Future development can be incorporated.

Y

\74

Helps in maintaining a free database.

Admin Panel : - The admin has the facility to Bill generation, categories, and subcategories. Similarly, if the

admin wants to update any customer details then he/she has the provision to update as well as delete the

customer details.

User Panel :-In the user panel, the user has to firstly signup. For instance, the user has to fill in some basic
information regarding their name, Id proof, Contact details, E-mail id, etc. Therefore, after signing up on the

site the user will get the username and password. Similarly, then the user becomes a member of the site.

After signing in the user has the facility to search Electronics items according to their requirement. Similarly,
the user can search the product by just clicking on the product’s image or on their name. Therefore, the user has

the facility of choosing the product by their favourite brand.

18




4.3 Procedural Design

4.3.1 Logical Diagrams
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Fig 4.3.1.1 Flow-Chart of the Administrator
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Fig 4.3.1.2Flow-Chart of the Customer

4.3.2 Data Structures

Insert statement:

» The INSERT INTO statement is used to insert new records in a table.

» The INSERT INTO syntax would be as follows: INSERT INTO table name VALUES (valuel, value2,

value3,).
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> The following SQL statement insert's a new record in the “customer” table: Insert into customer

VALUES (“sai”,”12345”.” btm”,” Bangalore”, “Karnataka”, “aa@gmail.com”, *9876543333").
Create statement:

> The CREATE TABLE Statement is used to create tables to store data. Integrity Constraints like primary

key, unique key, foreign key can be defined for the columns while creating the table.

> The syntax would be as follows: CREATETABLE table_name (columnldatatype, column2datatype,
column3 datatype, column datatype, PRIMARY KEY (one or more columns)).

> The following SQL statement creates a table “customer” table: create table customer (name varchar
(30), meter_no varchar (20) primary key, address varchar (50), city varchar (20), state varchar (30),
email varchar (30), phone varchar (30));

> The following SQL statement creates a table “login” table: create table login (meter no archer (30),

username archer (30), password archer (30), user varchar (30), question varchar (40), answer varchar

(30));

> The following SQL statement creates a table “tax” table: create table tax (cost_per_unit int (20) primary
key, meter_rent int (20).service_charge int (20),service tax int(20),swacch_bharat_cess int (20), gst

int (20));

> The following SQL statement creates a table “bill” table: create table bill(meter_no varchar(20),foreign
key(meter_no) references customer(meter_no) on delete cascade, month varchar (20), units int (20),

total_bill int (20), status varchar (40));

> The following SQL statement creates a table “meter_info” table: create table meter_info (meter_no
varchar (30), foreign key(meter_no) references customer(meter_no) on delete cascade,
meter locationvarchar (10), meter_type varchar (15), phase_code int (5), bill_typevarchar (10), days
int (5));
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4.3.3 Algorithm Design
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4.4 User Interface Design

Username

Password

Logging in as ;Admm
Login

' x Cancel |

E’ Sidﬁup ‘

e Forgot Password

Fig 4.4.1 Login

I Create-Account

Username :
Password :
Security Question :

Answer :

Create Admin As :

Your NickName? | w

Admin v

Al
v

Fig 4.4.2 Sign Up Page
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Username
Your Security Question
Answer

Password

Search

Fig 4.4.3 Forgot Password Page

New Customer

Customer Name |

Meter No 673692
Address

City

State

Email

Phone Number

Fig 4.4.4 New Customer Page
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4.5 Security Issues

The Security Issues that can arise in this application are :-

» If the customer forgets his/her login credentials he/she can use recovery methods or can contact

authorities of he billing department.

» As this system is an online application of billing system the information of the customer must be secured

and the data of the user will be secured from other users.

» The customer can provide the false information about the unit consume, the solution for this issue that

we have used is the customer will have to take a snap of the meter reading along with the date and upload

image to the system.

Y

The admin also have the access to make valid changes in information provided by the customer, which

means if the customer tries to cheat he/she will be caught by the authorities, and strict action will be

taken.

4.6 Test Cases Design

Here the entire application is tested. The reference document for this process is the requirement document,

and the goal is to see IF the application meets its requirements. Each module and component of ethereal was

thoroughly tested to remove bugs through a system testing strategy. Test cases were generated for all possible

input sequences and the output was verified for its correctness.

Steps Action Expected output
The screen appears when the | A page with different menu’s
Stepl users run the program. appears.
1. If admin login. 1.Adminpanelopens and
2 Ifcustomerlogin 2.Customerpanelopens
The screen appears when the | A window for adding new
Step 2 admin logs in ands elects any | customer ,inserting tax,
one of the menus from the | calculate bill, view deposit
click of the mouse. details etc.
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Selectionl

New Customer
Customer Details
Deposit Details
Calculate Bill
Tax Details
Delete Customer

YV VYV VY VY

Step 2.1

The screen appears when the
customer login and selects
any one of the menus from
the click of the mouse

A window for generating bill,
update customer details, view
details, generating bill

Selection2

Update Details
View Details

Selection2a

Generate Bill

Selection2b

Pay Bill
Bill Details

Table 4.6.1 Test cases for Project
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CHAPTER 5
IMPLEMENTATION AND TESTING

5.1 Implementation Approach

Algorithm :

‘///’

Start system

Enter login name and password

Y VY

On clicking the log in button
Connect to database

Y

Query database to know whether user credentials are correct

If not , deny access and return login page with an error message
If correct ,check if credentials for administrator

Ifyes, allow login

YV V Y VY

Set admin session ,re-direct administrator to admin login page

\’,’

If no, allow log in set user session
Re-direct user to user home page

‘/4

Implementation of Operations :

» Adding Customer: Here admin can add new customer to the customer list who started using electricity
bill system.

» Searching Deposit Details: Here admin can search according to meter number and month to view deposit

details.

Viewing Details: Here admin and user can view customer details and about details.

Adding Tax: Here admin can add tax details.

Updating Customer: Here customer can update his/her details by using meter no of the customer.

YV VY

Y

5.2 Coding Details and Code Efficiency

5.2.1 Coding Details
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Login Page Code :

The below code specifies the designing code of the login page. It includes the Title, Label and the image
included in the login page.

Login() {
super (tivie: "Login Page");

getContentPane () .setBackground(new Color(:: 173, s:216, =:230));
setLayout (:..; nagex Iﬁl}l;) ’

ImageIcon i4 = new ImageIcon(iccstisn:ClassLoader.getSystemResource(ras=: "images/logol.jpg™));

Image 15 = i4.getImage().getScaledInstance (vic=n: 30, neigne: 30, nincs: Image.SCALE DEFAULT);
ImageIcon i6 = new Imagelcon({:mage: i5};

JLabel imagel = new JLabel (imzge: 16);

imagel.setBounds(x: 170, y:22, wisen: 30, neigre: 30);

add (<-mp: imagel);

JLabel ebsheading = new Jhabel (zex:: "Ele
ebsheading.setBounds (x: 210, y: 17, wides

wer o}

ebsheading. setFont (new Font (ram=
add(-:=z- ebsheading);

JLabel lblusername = new JLabel (zzx:: "Usernam=");

lblusername.setBounds(x: 300, : 120, w:d:x: 100, ne:igre: 20);
add (- -- lblusername) ;

asername = new JTextField();

username.setBounds (x- 400, .. 120, widen: 150, ne:igne:. 20);
add(conp- username);

JLabel lblpassword = new JhLabel (:ex:: "Password");
lblpassword.setBounds (=: 300, ;: 160, vidch: 100, ne:gns: 20);
add (--=r: lblpassword);

d = new JPasswordField();
rd.setBounds (x: 400, v 160, widzn: 150, neigne: 20);

password);
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Signup Page Code :

The below code specifies the designing code of the Signup page. It includes the Title, Label and the

account type included in the Signup page.

Signup () {
super (tizie: "SignUp Page");
setSize(v:drn. 640, ne:gne: 410);

setLocation(x- €50, - 350);
getContentPane () . setBackground (new Color(-: 173, - 216, ::230));
SetLayOut(:‘:;r_; gerx I‘)ql;);

ImageIcon il = new ImageIcon(;:cu;:r:ClassLoader.getSystmResouu*s(n;m: "images/Light and Hand.jpg"));

Image i2 = il.getImage().getScaledInstance (vidch: 200, neigne: 250, hnines

ImageIcon i3 = new Imagelcon(imagz=: 12);
JLabel image2 = new JLabel (imags: 13);
image2.setBounds(x: 50, y: 90, widcn: 200, ne:gne: 250);

add (c==;: imagel);

JLabel ebsheading = new JLabel (tex:: "CREATING NEW
ebsheading.setBounds(x=: 210, »:10, widger: 300, re:gne

ebsheading.setFont (new Font (nasme
add (-:=p: ebsheading);

JLabel heading = new JLabel (cex:: "C

-
(
70,

heading.setBounds (- 290,
add(:==z- heading);

_E;“’.add(;‘fﬂ
e.setBounds (- 420, - 70, w:dcw: 150, ne:one- 20);

antType) ;

lblmeter.setVisible (zri:5- false);
add (c-mp - lblmeter);

Image.S5CALE DEFAULT);
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Admin Validation Code :

The below code specifies the validation included in the Login page. The condition for the Username
Length, name and Admin Password is specified in this code.

1f (atype.equals (asttect: "Rdmin®)) |
if (Pattern.matches (regex: "* [0-9]+5", inpux: USername.getText())) {
JOptionPane. showMessageDialog (pszentiomponent: TR1S, message: "IRvValid Username")d

jelse{
if(!Pattern.matches(zegex " [a-20-9]45", impue: USE

JOptionPane. showMessageD1a10g (pasentiosponent T1S, message: "Invalid Username™);
else{

String checkl = "select username from login where username = '“+susername+"' “;
ResultSet rs = C.3s.executeQuery (scxing:
1f ((rs.next())) {

JOptionPane. showMessageD1a10G (paransompenens: thiS, message: "Username Unavailable");

}
else|
1f(!(susername.length() >=3 && susername.length() <=15)){

JOpticonPane. shovMessageD1alog (pazers essage: "USername Length Must be Between 3-15");

}
else]
if('Pattern.matches(zegex: "" [A-Za-z ]+5", inpux: Name.getText())){

JOpticonPane. shovMessageDialog (pasencia

}
else|
2Z(!(sname.length() <= 30)){
JOptionPane. shovMessageD1a10g (parantiamponent: Th1S, message: "Sorry! Name Maximum Length 13 307);

elae{
if(!(spassword.length() >=£ & spassword.length() «<=1€)){
JOptionPane. shovMessageD1alog (pazenvicamonent . this, message. "Fa

}

glse{

1f{! (password.getText () .equals (sntesece: "
JOptionPane. shovMessageD1alog (razent

M

lae|
gquery = "insert into logi
c.s.executeUpdate (=

JOptionPane. showMessageDialog ;-
JOptionPane. showMessageDialog (

s Moikidtail Btk 110 .
message: "ACCOUNt Created S essfully”);
|

: "+username.getText());

setVisible(:. false);

new Login();
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Home Page :

The below code specifies all the tab in the Admin’s Home Page. It includes New Customer, Customer
Details, Deposit Details, Calculate Bill and Bill Details.

202

@ [

204

© O

207

T R -
P PrPoP-PoE

YIS
[
T

221
222

236

238
238 L
240

241 [

243 L
244
245

String msg = ae.getActionCommand ().

if (msg.equals(antbiect- "New Customer®)) {
new NewCustomer () ;

} else if (msg.equals (anlbjecz: "Customer Details™)) {
new CustomerDetails():

} else if (msg.equals {sstbject: "Deposit Details")) {
new DepositDetails ()

} else if (msg.equals (anthject: "Calculate Bill")) {

} else if (msg.equals (:stiqect: "Update Information™)) {

ect: "Bi1ll Details™)) {

} e

} else if (msg.equals(;mlgu: "Notepad™)) {
try {
Runtime.getRuntime () .exee (comnand: "notepad. exe”);
} catch (Exception e) {
&.printStacklrace():

}
} else if (msg.equals (anci-ect: "Calculateor™)) {
try {

Runtime.getRuntime () . %€ (-cxnand: "calc.exs");
} catch (Exception e) {
e.printStacklrace ()’
}
} else if (msg.equals (ancr-es:: "Exit™)) |

public static void main(String[] args) {
new Project (azgpe: ""y mezer: ""):
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Meter Information Code :

Information about the meter such as location where the meter is located inside the house or out,

Customer name i.e., owner of the meter , Phase details and the unit consumed are mentioned in this code.

JLabel lblname = new JLabel (texc: "Meter Number™);
lblname.setBounds (x: 70, ¢ 80, widwh: 100, heighe:20);
image.add (zc=- lblname) ;

JLabel lblmeternumber = new JLabel (text: meternumber) ;
lblmeternumber. setBounds (x: 200, : 80, widch: 100, heighe-20);
image.add (csep: lblmeternumber) ;

JLabel lblmeterno = new JLabel (sex:z: "Meter Location™);
lblmeterno.setBounds (x: 70, y: 120, width: 100, heighe:20);
image.add (ccs: lblmeterno) ;

meterlocation = new Choice():

meterlocation.add (ivem: "Outdooxr™) ;

meterlocation.add (ivex: "Indoor™);

meterlocation. setBounds (x: 200, »: 120, width: 100, beighe:-20);

JLabel lbladdress = new JLabel (cex:: "Meter Type™);
lbladdress.setBounds (x: 70, - 160, wideh: 100, heigh=:-20);
image.add (zoc=p: lbladdress);

=.add (ite= r
ertype.setBounds (x: 200, »: 160, wigth: 100, hneigne-20);
image.add (-cxr- metertype) s

JLabel lblcity = new JLabel (tsut
lblcity.setBounds({.: 70, .- 200,
image.add (cc=r: 1lblcity)

de.add (itex D -

ode.add (ite=: "0 Pl H

code .add (item: "044-F! -

de.add (itex BSS5—F <

phas i= . add (ivex 0 €&—Pl ;

nhasecode.add (itex: "077-F H
00, width: 100, heigne:-20) 7

phasecode.setBounds (x: 20
image.add (comp- phasecode) 7

JLabel lblstate = new JLabel (vexy: "Bill Type™)?
lblstate.setBounds (x- 70, »: 240, widsh: 100, heigh=:20);
image.add (co==- lblstate);

= naw Choice():;
.add (izem: "Normal®™);
type.add (item: "Industial”™);
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Bill Calculate :

All The charges included in the Bill such as services charge, service tax, swacch bharat, fixed tax are

described in the below code.

try |
ConnectJDBC ¢ = new ConnectJDBC();
ResultSet rs = c.s.executeQuery(scring-query);

while(rs.next()) {

1f(unit_consumed <= 100) {
totalbill += unit_consumed * 4;

M

1se if (unit_consumed <= 300){
totalbill += (100*4) + (unit_consumed-100)*7;

lse if(unit_consumed <= 500){
totalbill += (100*4) + (200*7) + (unit_consumed-300)*10;

lse 1f(unit_consumed >500) {

totalbill += (100*4) + (200%7) + (200*10) + (unit_consumed-500)*12;

}
totalbill += Integer.parselnt(-: rs.getString(sscing-"
totalbill += Integer.parselnt(-  rs.getString(-
totalbill 4= Integer.parselnt(.- rs.getString(-
totalbill += Integer.parselnt(- rs.getString (=
totalbill += Integer.parselnt(:: rs.getString (:tring
}
} catch (Exception e) {
e.printStackTrace():
}
String query2 = "insert intc bill values('"+meter+"™', '"+month+"', 'Mtunits+"’,
try {
ConnectJDBC ¢ = new ConnectJDBC():
c.s.executelpdate (stxins-query2);
JOptionPane. shovMessageD1a10g (pazentComponent: DULL, meszage: "C

setVisible(: false);
} catch (Exception e) {
e.printStackTrace();
}
}
} else {
getVisible (z: false)?

'"+totalbill+™',
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Update Information :

The below code helps to update the customer information.

JLabel lblemail = new JLabel (tex:: "Email”):
lblemail.setBounds(=: 300, - 270, widsh: 100, ne:gne-20);
lblemail.setForeground (ss: Color.WHITE);

image.add (cosr:- lblemail) ;

tfemail = new JTextField():;
tfemail.setBounds (x: 440, 5. 270, width: 200, heighe:20);
image.add (comp: tfemail);

JLabel lblphone = new JLabel (wexz: "Phone”);
1blphone.setBounds (x: 300, »: 310, widtk: 100, keigne:20);
1blphone.setForeground(zg: Color.¥HITE);

image.add (co=p: lblphone);

e = new JlextField();
tfphone.setBounds (x: 440, »: 310, width: 200, heighe:20);
image.add (co=p: tfphone) ;

try {
ConnectJDBC ¢ = new ConnectJDBC():
ResultSet rs = c.s.executeQuery("select * from customer where meTer _no = '"+meter+™'");
while(rs.next()) {
name, SetIexXt (tex:: r8.getSLring (string: "name”) ) ;

tfaddress.setText (+: rs.getString(- g:"address"));

"email™)):

.setText (=: rs.getString(-
tfphone.setText (:: rs.getString(=

5: "phone”) )

meternumber. setText (vexs: rs.getString (stxing:"meter_nc"));
}
} catch (Exception e) |
e.printStacklrace();
}
update = new JBULTON (tex:: "Update”™);
update.setBackground (z3: Color.BLACK);
update.setForeground (:g: Color.WHITE);
update.setBounds (x- 340, ;- 390, widch: 100, neigne:25);

image.add (coxp: update);
update.addActionListener (i: this);

=]l = new JButton (ses:
1.setBackground (bs:
e1.setForeground (ss:
cancel.setBounds (x: 470, - 390, wideh: 100, heighe:25) 7
image.add (comp: cancel);

cancel.addActionlListener (1. this);
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Pay Bill :

This code allows the customers to pay the bill it has two button “pay” and “back”. The pay button will
redirect to payment gate way and back will close the pay bill window.

try {
ConnectJDBC ¢ = new ConnectJDBC():
ResultSet rs = c.s.executeQuery("select * from customer where meter_no = '"+meter+"™'");
while(rs.next()) {
meternumber. setText (te«:- meter);
labelname.setText (text- r3.getString (scring-"name™)):

rs = c.s.executeQuery("select * from bill where meter_no = '"+meter+"' AND month = 'January'”);

while(rs.next()) {
labelunits.setText (sexs: rs.getString (suwis
labeltotalbill.setTeXt (tex:: rs.getString (string:"totalbill®™));
labelstatus.setText (zex:: rs.getString (=txing-"status”™));

g:"units®));

}
} catch (Exception e) |

}
cmonth.addItemlistener (new ItemListener() {
@Override
puklic void itemStateChanged (ItemEvent ae) |
try |
ConnectJDBC ¢ = new ConnectJDBC{);
ResultSet rs = c.s.executeQuery("select * from bill where meter no = '“+meter+"' AND month
while(rs.next()) {
labelunits.setText (t=xt- rs.getString (sscing
labeltotalbill.setTeXt (wex:: rs.getString(- 3
labelstatus.setText (tex:: rs.getString (=cring: "Status”));
}
} catch (Exception e) |

e.printStackIrace();

pay = new JButton(sexs: "Pay”

pay.setBackground (zg- Color.BLACK]
pay.setForeground (- Color.WHITE);
pay.setBounds (z: 100, ;- 460, widst: 100, neigrt:25);
pay.addActionListener(i: this);

add (comp: pay) s

back = new JButton(:ex«: "Back™):
back.setBackground (ss: Color.BLACK);
back.setForeground (:3: Color.¥HITE);
back.setBounds (x: 230, 5 460, wisck: 100, heighe:25);
back.addActionListener (i this);

add (comp- back) ;
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Generate Bill :

This code contains the customer, meter, tax, total bill, and unit consumed by the customer with final

payable amount.

if(rs.nexc()) {

area.append(™\n Customer Name : " + rs.getString(=tsisg:"name™))):
arca.append("\n Meter Number : " + rs.getString(sszing:"meter_np"));
area.append("\n Address : " + rs.getString(-t:ing:"address™));
area.append("\n City : " + rs.getString (stzimg:"city™));
area.append(”\n State : " + rs.getString(sering-"state"));
area.append("\n Email : " + rs.getString(sczing-"email™));
area.append(”\n Phone : ng:"phone™) ) s
AR AP ot T Tl e e e e e et e e i "):
arca.append(stz-"\n");

}

rs = c.s.executeQuery("select * from meter_info where meter_no = '"Hmeter+"™'");

if(rs.next()) {

area.append(™\n Meter Location : " + rs.getString(swing:"meter] location®));
area.append("\n Meter Type : " + IS.QetString(st:isg:-"meter_type”)):
arca.append(”\n Phase Code = ¥ rs.getStrinq(u:uw,“phase_codé“)):
area.append(™\n Bill Type : " + rs.getString(string:"bill type”));
area.append("\n Days " + rs.getString (stzing:"days™)):
B PEa. ADPERA s M NI e e e e e S i & -
arsa.append (== "\n");
}
rs = c.s.executeQuery(st:ing:"3elect ¥ from tax™);
if(rs.next()) {
ea.append (===-"\n");
a.append ("\n 1-1 Cost P
.append("\n Cost
area.append("\n Cost
arez.append("\n n 500 : C
arza.append("\n\n " + rs.getString (s«
arez.append(”\n " + rs.getString(
area.append ("\n S¢ " + rs.getString (=tzing
arca.append(”\n 5w Abhivan : " + rs.getStrim
area.append("\n E + rs.getString (string: "fixe
area.append (st "\n");
}
rs = c.s.executeQuery("select * from bill where meter no = ""+meter+”' and month='""+month+"'"):;

if(rs.next()) {
area.append (sw: "\n
a.append ("\n
area.append(™\n
a.append("\n
area.append (ss-"\n
area.append ("\n
area.append (s "\n

"):

Current Month : ™ + rs.getString(scring:"month™));

Units Consumed : " + rs.getString(stzing:"unitsf"));

Total Charges " + rs.getString (suzing:"totalbill™));
_______________________________________________________ ")'-

"):
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5.2.2 Code Efficiency

Given an integer U denoting the amount of KWh units of electricity consumed, the task is to
calculate the electricity bill with the help of the below charges:

» 1 to 100 units :- Rs 4/unit

> 100 to 300 units :- Rs 7/unit
> 300 to 500 units :- Rs 10/unit
above 500 units :- Rs 12/unit

‘7

Examples1 :

Input: U =250
Output: 1670

Explanation:

Charge for the first 100 units —4*100 = 400
Charge for the 100 to 300 units — 7*150 = 1050
Including all the Tax = 220

Total Electricity Bill = 400+ 1050 + 220= 1670

Examples?2 :

Input : U=095
Output : 600

Explanation :

Charge for the first 100 units — 4*95 =380
Including all the Tax = 220

Total Electricity Bill =380 + 220 = 600

Approach : The idea is to identify the charge bar in which it falls and then calculate the bill according to
the charges mentioned above. Below is the illustration of the steps:

> Check units consumed is less than equal to the 100, If yes then the total electricity bill will be :
Total Electricity Bill =220 + (units * 4)

> Else if, check that units consumed is less than equal to the 300, if yes then total electricity bill will
be :

Total Electricity Bill =220 + (100*4) + (units-100)*7

» Else if, check that units consumed is less than equal to the 500, if.yes then total electricity bill will
be :
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Total Electricity Bill = 220 + (100*4) + (200*7) + (units-300)*10
> Else if, check that units consumed greater than 500, if yes then total electricity bill will be :
Total Electricity Bill = 220 + (100*4) + (200*7) + (200*10) + (units-500)*12
Time Complexity & Auxiliary Space :

Time Complexity : O(1)
Auxiliary Space : O(1)

5.3 Testing Approach

5.3.1 Unit Testing

A “Unit” is the smallest possible software component in your app (i.e, functions, classes, or
components). Individual unit tests make sure that the core component of your app is behaving as expected, and
that a future commit to one area of your code doesn’t break code in another. If it does, you likely have a bug in
either your new or old code (or in a poorly written/outdated test).

If the admin enters the specified password Login successful messages appears on the screen.

B Electricity Billing System

/ Login Successfully vy

["ox 1
oK |
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5.3.2 Integrated Testing

Integration testing (sometimes called integration and testing, abbreviated 1&T) is the phase in software
testing in which individual software modules are combined and tested as a group. Integration testing is
conducted to evaluate the compliance of a system or component with specified functional requirements. It
occurs after unit testing and before system testing. Integration testing takes as its input modules that have been
unit tested, groups them in larger aggregates, applies tests defined in an integration test plan to those aggregates,
and delivers as its output the integrated system ready for system testing

[ New Customer - ] X

Customer Name

imber

NEW CUSTOMER

Customer Name
Meter Number
Address

City

= Message X

I} Customer Details Added Successtully

5.3.3 System Testing

System testing, also referred to as system-level tests or system-integration testing, is the process in which a
quality assurance (QA) team evaluates how the various components of an application interact together in the
full, integrated system or application.
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5.4 Modifications and Improvements
Error1:

public class Start extends JFrame implements Runnable {
Thread t;
public Start(){
Imagelcon img = new Imagelcon(locazion: ClassLoader.getSystemResource (raze- "images/Start.jpg™)):

JLabel 1lbl = new JLabel (:zage: 1mg);
add (-e=p- 1bl);

setSize (vidth: 1640, 8eighs: 720);
setLocation (- 150,;
setVisible (. true);

t = new Thread(nsw Start()):
t.start():

Epilogue :

In above code the selected line of code was leading to infinity loop because we passed the parameter as
object of the class.

Modified code :

public clzss Start extends JFrame implements Runnable {

zblic Start(){

Imagelcon img = new Imagelcon(iccaticon: ClassLoader.getSystemResource (z:z-: "images/Start.ipg")):
JLabel 1bl = ¢ JLabel (izage: img);
add (comp- 1b1) ;

setSize (viden: 1640, teigre: 720);
setLocation(x. 150,

setVisible (z: true);
t = new Thread(:uk—thisb:

t.starct():

In the above code the error was solved by passing the reference of the class by using this keyword.
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Error 2 :

Output x

W Bectrity Biling System (run) X Electricity Biling System frun) £2 %

ﬁ [] java.sql.SQLException: Access denied for user 'PARTH PATIL'@'localhost' (using password: NO)

%é at

at
at
at
at
at
at
t

Y

Epilogue :

com.mysqgl.cj.jdbc.exceptions.SQLError. createSQLException (SQLError, java: 129)
com.mysgl.cj.jdbc.exceptions. SQLExceptionsMapping. translateException (SQLExceptionsMapping. java:122)
com.mysgl.cj.jdbc.ConnectionImpl.createlNewI0 (ConnectionImpl. java:£29)
com.mysgl.cj.jdbc.ConnectionImpl.<init> (ConnectionImpl.java:449)
cor.mysql.cj.jdbc.ConnectionImpl.getInstance (ConnectionImpl.java:242)
com.mysgl.cj.jdbc.NonRegisteringDriver.connect (NonRegisteringDriver.java:198)
Jjava.sql/java.sql.DriverManager.getConnection (DriverManager.java:683)
java.sgl/java.sgl.DriverManager.getConnection (DriverManager.java:253)

This exception occurred because there was a error in the connecting string which is used for database
connection. The error was there was no specification of user and password.

Modified code :

g [- ConnectJDBC () {

10 try {

11 c = DnvezManager.getCox*xection(,;, "idbc:mysql:///ebs™, user: "IooOt™, passwerd: "Qwerasdfl234")
12 = c.createStatement();

@ } catch (Exception e) {

% e.printStackTrace();

15 | }

16 }

17 }

In the above code the error was solved by passing the proper user and password in the connecting string.
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Error 3 :

134 }
135 } else if (ae.getSource() = cancel) {
136 | |
137 setVisible (x- false);
138
138 } else if (ae.getSource() = signup) {
140 |
141 | setVisible (v false);
"3 new Signup{);
143 }
144 * }

Epilogue :

Because of the above code the system was closing even after clicking on cancel button even after setting
visibility to false.

Modified code :

134 }

135 : } else if (ae.getSource() == cancel) {
136

9 System.exit(oio 1)

138 setVisible (:: false);

139

140 } else 1f (ae.getSource() == signup) {
141

142 | setVisible (»- false);

@ | new Signup():

144 | }

145 }

In the above code now by clicking on the cancel button the entire project gets closed by using system. exit()
command.
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Error 4 :
Epilogue :

In this project we have admin and customer login. Meter No. field was available for the logins but it
should be available only for the customer login.

Modified code :

109 |
@ - accountType.addItemlistener (new ItemListener() {

¢ o public void itemStateChanged(ItemEvent ae) {
112 |
113 String user = accountType.getSelectedItem();
114

@ if (uLez.eq'uals(v.n;-u: "Customer™)) f{
116
117
11e
119 } e
120
121 meter.setVisible (sri:g: false);
122 name.setEditable (v true)
123 }
124 - }
125 }):

12¢

true):
true);

In the above code we added event on the dropdown list, where after selecting customer the Meter No. is
available now only for customer login.
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5.5 Test Cases

UNIT TEST CASES

Following is the Negative test case report for the Login and signup process of different individuals
according to their designations.

Test

Action Input Expected Output  Obtained Output Efficiency
Result
Incorrect E lid
1 | Admin Login Bter val Logi 1| Fail 100%
Username/Password details Bt Buecesely ’
) Customer Incorrect Enter valid Enter valid Phie 100%
Login Username/Password details details
Registration _ lid ;
3 . Incorrect Credentials Enter vali Signup Fail 100%
(Admin) details Successful
Registration 2 y
+ Incorrect Credentials Enter valid Enter valid Pass 100%
(Customer) details details

Table 5.5.1 Negative Unit Test Cases

Negative testing ensures that your application can gracefully handle invalid input or unexpected user behavior.
In the above Test cases incorrect details were entered to test the system against the invalid or unexpected details
and 2 out of 4 test cases were pass by the system.

Remark: 2 out of 4 processes were found to be successful with 50% accuracy.

Conclusion: NEGATIVE TESTING WAS PASSED!
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Following is the Positive test case report for the Login and signup process of different individuals according
to their designations.

Action Input Expected Output  Obtained Output Efficiency
Admin Login | Username/Password Admin Panel Admin Panel Fail 100%
(Home Page) (Home Page)
Customer
_ Username/Password User Panel User Panel Pass 100%
Login (Home Page) (Home Page)
Registration Registration Registration Enter valid Bl o
(Admin) Credentials Successful details
Registration Registration Enfervalid Bitervalid _ |
(Customer) Credentials details details

Table 5.5.2 Positive Unit Test Cases

Positive testing is a testing technique to show that a product or application under test does what it is supposed
to do and is provided with the correct details. In the above test cases 2 out of 4 Test was unsuccessful.

Remark: 2 out of 4 processes were found to be successful. 50% accuracy was achieved.

Conclusion: POSITIVE TESTING WAS PASSED!
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INTEGRATED TEST CASES

Following is the test report for different process included in an Deposit Details process.

Test

Action Input Expected Output  Obtained Output Efficiency
Result
1 Search Meter No. / Month | Bill Details(Paid | Bill Details(Paid | = p,q 100%
/Unpaid) /Unpaid)
2 Print Meter No. / Month Print Bill Print Bill Pass 100%

Table 5.5.3 Integrated Test Cases

After entering the correct Meter No. and Month customer can search the units consumed by clicking on the
search button and can print the bill by clicking on the print button. The system passed both the test as it was
working as per its requirements.

Remark: Both the processes were found to be successful. 100% accuracy was achieved.

Conclusion: DEPOSIT DETAILS TESTING PASSED!
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CHAPTER 6

RESULTS AND DISCUSSION
6.1 Test Reports

FINAL TEST REPORT 1

Following is the final test report for the Login process of different individuals according to their designations.

Test

Action Input Expected Output  Obtained Output Efficiency
Result
Admin Login | Username/Password Admin Panel Admin panel Successful 100%
(Home Page) (Home Page)
User Login Username/Password User Panel User Panel Successful 100%
(Home Page) Home Page)

Table 6.1.1 Final Test Report 1

It was observed that the Login form pages for admin & user were loaded successfully with the expected
layout & 100% accuracy. On entering the relevant details into the form, the expected output was obtained.

Remark: All the processes were found to be successful with 100% accuracy.

Conclusion: LOGIN PROCESS TESTING PASSED!
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FINAL TEST REPORT 2

Following is the final test report for the Registration process of different individuals according to their
designations.

Test

Action Input Expected Output  Obtained Output Efficiency
Result
1 Admin Name/Username/ Registration Registration
Revistration Password Successful Successful Successful 100%
istrati . . . .
g (notification) (notification)
2 Uliee Name/Username/ Registration Registration
Registration Password Suseesaiy] Suesiil Successful 100%
& (notification) (notification)

Table 6.1.2 Final Test Report 2

The Registration Form pages for Admin & User were loaded successfully with the expected layout& 100%
accuracy. On entering the relevant details into the form, the expected output was obtained. All the details
were exactly inserted to the respective database successfully after clicking the “Register” button.

Remark: All the processes were found to be successful with 100% accuracy.

Conclusion: REGISTRATION TESTING PASSED!
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FINAL TEST REPORT 3

Following is the test report for different process included in an Deposit Bill Details process.

Action [nput Expected Output  Obtained Output Test Efficiency
Result
1 Search Meter No. / Month Bill Details Bill Details Pass 100%
2 Print Meter No. / Month Print Bill Print Bill Pass 100%

Table 6.1.3 Final Test Report 3

After entering the correct Meter No. and Month customer can search the units consumed by clicking on the
search button and can print the bill by clicking on the print button. The system passed both the test as it was
working as per its requirements.

Remark: Both the processes were found to be successful. 100% accuracy was achieved.

Conclusion: Deposit Bill Details testing passed
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6.2 User Documentation

Admin :
{# Login Page o= ]
Ed Electricity Billing System
Username
Password
Login As jagmin |
£ SignUp Page = ] X

CREATING NEW ACCOUNT

Create Account As -

Username
Name

Password

After Signup admin will be redirected again to login page
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4 Electricty Biing System
Adein tiy Ext

After Login admin will be redirect to the above main window

£ New Customer - O X

NEW CUSTOMER

Customer Name
Meter Number
Address

City

State

Email

Phone Number

Admin will create a customer who is pursuing meter.
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& Calculate Bill

ousce |

cecinc e - [0

Submit

CALCULATE CTRICITY BILL

Meter Number

Name

Address

Units Consumed

Month

Submit

Anjah

Sita Appt, Up Rd

Admin will add the unit consumed by the customer .
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Customer :

\#4 Login Page - O

B Electricity Biling System

Username

Password

Login As { Admin .
(oo ]

l(‘g‘"
Signup

| & SignUp Page - [m] )
CREATING NEW ACCOUNT

Create AccountAs [T NNNSNENNN

Username

Password

After Signup admin will be redirected again to login page
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i Becticty Biling System
informaton User Report Uty ©t

After Login customer gets redirected to customer main window.

£ PayBill

Meter Number

Total Bilt

Status

EIECTRICITY BILL
86742

Rahu!

Customer will check for the amount to be paid.
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Generate Bill

&

r

Generate Bill is the last process of the customer after paying the bill.
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