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Abstract

The term "embedded system" refers to a class of computer systems that are specifically designed to monitor and control
physical items. An introduction to electronic systems (ESs), including their cybernetic-physical character and how they can
be constructed to give the desired performance with a minimum amount of hardware, is presented in this book." In
addition, it covers a variety of design methods. Computer algorithms are implemented in hardware to the greatest extent
possible. Models of finite state machines can be used to implement various parts of complicated ESs (FSMs). Different
hardware accelerators in ESs are frequently implemented using field-programmable gate array (FPGA) technology. The
book devotes a significant portion of its last chapter on programmable logic controllers (PLCs), which are widely utilised
in industry.

Introduction

Designing electronic systems that blend hardware circuitry and software programming approaches in order to provide
solutions for real-life applications and projects is at the heart of embedded system engineering. Constrained by the
environment and the platform, embedded system designers must deal with new constraints and obstacles as a result of the
two ways computing processes interact with the physical world (non-functional requirements). It's important to note that
the platform interaction encompasses all software and hardware components, including operating systems and
communication networks, as well as scheduling and communication methods that are unique to each platform. [1]

For Computer Science, the creation of an acceptable Embedded Systems Design Science is a crucial challenge and
opportunity. Embedded systems are components that include both software and hardware and are designed to perform a
certain function. Transport, consumer electronics, electrical appliances, energy distribution, and manufacturing processes
are only few of the places where they're employed. Extra-functional criteria such as efficient use of time, memory, and
energy, as well as autonomy, reactivity, and robustness must be considered in the design of embedded systems. [2]

Embedded systems are more popular and convenient because of their speed, size, power, dependability, accuracy, and
adaptability. For high-precision tasks in the medical and defence fields, their speed and accuracy make them an excellent
choice. They are well-suited to supporting smartness in handheld and mobile devices because of their small size. The
intelligent system's reduced power consumption is an additional benefit.

For the design of Embedded Systems, the ability to respond to real-time events such as time analysis, worst-case execution
times, etc. is critical. Safety, availability, reliability, and dependability are all requirements that must be met by embedded
systems. As a result of the system's compact size and need for mobility, as well as the extreme low production costs, these
systems require restricted hardware capacity. [3] The complexity of real-time embedded systems tends to raise the
demand for engineering, early error detection, high-level design, integration, productivity, verification, and maintenance,
which increases the importance of life cycle qualities such as maintainability, portability. [4]

Tools for developing embedded systems software in an integrated development environment

For embedded software development, an integrated development environment provides all the essential tools. We may
need all of these tools in order to write software for an embedded device. Having all of the necessary tools, from authoring
to testing code, in one package is quite beneficial. A code editor, a compiler, and a debugger are all common components of
an IDE. In addition, an interface is provided by IDE. Android Studio, Eclipse, Code Blocks, Blue ], X code, and Adobe Flash
Builder are just a few examples of popular IDEs.
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Real time Operating System

An Real time operating system (RTOS) is a multitasking embedded operating system designed specifically for real-time
applications. It is possible to define an operating system as real time if it allows programmes to complete specific tasks
within a predetermined period of time. For example, if an RTOS cannot complete the given task within the allotted time
limit, it will minimise or eliminate some functions. These functions include things like the RTOS' basic concept, algorithm,
task, kernel, transparency, and interrupt. Design systems are often required to take into account the very worst situation.

[5]
Finite State Machines

It is possible to characterise dynamic behaviour of systems and components using Finite State Machines (FSM). Because of
this, it is typically difficult to maintain FSMs written in OO languages. These issues also affect the State pattern defined in
[5], which is often used to create FSMs in 00 languages. We propose a different strategy to deal with this problem. This
approach is also demonstrated in a blackbox framework. The framework's configuration can also be automated using a
tool that is presented. Developers can easily generate FSMs from a specification using the tool. [6]

Review of Literature

"Ravi Kishore Kodali and Subbachary Yerroju devised a model that can detect fire dangers and notify the nearest fire
station with its position. Model development was explained in terms of the circuit and sensor work flow employed by the
authors". [7].

When it comes to fire and safety monitoring, S.R. Vijayalakshmi and S.Muruganand addressed how IOT can be employed.
The pros and downsides of both a wireless and a wired security system are discussed in this article. [8]

Even if the system is more expensive, Pedersen S., Fountas S., and Blackmore S. explained how to make traditional
weeding, grass-cutting, and many other tasks more efficient and effective by merging it with a GPS-based system. A paper
demonstrates how an MF-scamp robot can be used for scouting, weeding, and harvesting. Agricultural robotic systems are
expensive, and researchers need to find a more cost-effective alternative," say the authors. [9]

"Omar Mubin, Catherine J. Stevens, Suleman Shahid, Abdullah Al Mahmud, and Jian-Jie Dong examined the use of robots in
education to achieve the learning purpose. A detailed explanation of the numerous educational applications of robots is
provided in an article". [10]

"In the field of healthcare and medicine, researchers Allison M. Okamura, Maja ]J. Mataric C, and Henrik I. Christensen
conducted a literature review on the use of robot"s. [11]

Shamshiril, Cornelia Weltzien, Ibrahim A. Hameed, Ian J. Yule, Tony E. Grift, Siva K. Balasundram, Lenka Pitonakova, Des
Ahmad and Girish Chowdhary explored modern farming with the use of robotic tractors and drones." Robots like the
bonirob, a sweeper, and others can play an essential role in agriculture, according to an article. [12]

Objectives
e Inorder tolearn about the embedded systems.
e Tolearn more about embedded systems' integrated development environments
e Tolearn about real-world operating systems
e Inorder to learn more about finite state machines.

Research Methodology

Scientific and methodical search for relevant information on a scientific issue might be defined as "research" in scientific
parlance. The information gathered for this research is secondary in nature, having been taken from a variety of already
published sources. The information gathered for this research came from a variety of sources, including the Internet.
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Result and Discussion

Critical functions of the embedded system can be harmed by any malevolent entity. A typical embedded system design,
manufacture, and use chain has a large number of participants. Internet thermostat security requirements are distinct
from those for mobile devices, as are those for embedded systems such as thermostats. [13]
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Security requirements for embedded systems are depicted in Fig. 1.

Security requirements for embedded systems are shown in Fig.1. The process of verifying a person's identity before
allowing them to access a system or network is referred to as user identification. when the device is authorised, it is

provided access to the network or to a service

The Embedded Systems Software Development Tools are dominated by Assembler. Converting a code written in assembly

language into machine code, op-codes and bits, is its primary function.
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Fig. 2 Working of Assembler
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For the embedded system, one microcontroller is proposed in conjunction with other sensors, such as a flame sensor and
other gas sensors. Figure 3 shows the suggested system in action. [14]
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Fig. 3 proposed system

This FSM's schematic is shown in fig 4. This FSM has a single goal: to help you. After every 80 characters, it adds a newline
to the text. Three states represent a single line of text, therefore it can do this. At this point, the FSM is in a "Empty State,"

which is also the default state in this FSM. [15]
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Fig. 4 WrapAText: a FSM for wrapping text

In the Collect State, it waits for more characters to be received (feedChar). The EOL (end of line) event is used to transition
to the Full State if at least 80 characters have been received. After the line is printed, the FSM returns to the Empty State

(release event) in preparation for the next line of text.
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Conclusion

One can discover embedded system applications in a wide range of areas such as digital electronics and
telecommunications as well as computer networks as well as smart cards and satellites. Programmable or non-
programmed embedded system that can do one or more jobs depending on the application. Embedded system technology
minimises circuit complexity, resulting in lower costs and a smaller overall package. This design was created using a
variety of computer programmes.
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