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Preface

The contemporary industry has witnessed an unprecedented growth of technology
characterized by the advent of big data, Internet of Things (IoT), Artificial Intelligence,
Machine Learning, Deep Learning and Robotic Process Automation. This has led to an
inevitable need for professionals to upskill themselves in order to keep themselves relevant
with this moving industry trend.

This book has been designed with the sole purpose of providing a launching pad to
students and professionals for breaking into these domains by leveraging the salient
powers of Python.

As one progresses through this book, one shall embark on an exciting learning curve to
get oneself familiarized with preliminary domain specific concepts before picking up the
Python editor to write code. The initial chapter would be a refresher that demonstrates the
importance of Python in the current scenario and the chapters to follow would concentrate
on individual topics. Every chapter would observe a consistent sequence of an initial
overview of fundamental concepts followed by corresponding Python exercises.Wherever
necessary, detailed guidance has also been provided for setup and installation of required
software.

Each chapter would end with an industry relevant use case in Python. These use cases
are golden exercises in brushing up ones potential to add value and have been designed
keeping in mind the demands of today’s industry and the salient skills and abilities
required to fulfil them.

This book is intended for both students and professionals who want to take their ability in
Python programming to the next level by providing industry relevant value addition. This
book should also be useful as an optimum handbook for quick reference of basic concepts
of specific domains discussed within the book.

This book shall definitely get one enthused in the arena of Python automation and
channelize ones thought process in the appropriate direction for continuing to build value
added applications in Python.

Chapter 1: Why Python for Automation? — This chapter provides an overview of why
Python is the chosen favorite programming language when it comes to building value
added applications in popular domains like Artificial Intelligence, Machine Learning,
Deep Learning. It shall discuss the inherent advantages associated with Python as an open
source language and then highlight frequently used Python libraries.
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Chapter 2: RPA Foundations — This chapter introduces the reader to fundamental concepts
of Robotic Process Automation (RPA) and discusses the various components of RPA.
Thereafter, an overview of industry leaders in RPA like UiPath, Automation Anywhere
and Blueprism has been provided. The chapter shall introduce the user to the Python ‘rpa’
library and end with an interesting practical use case with it.

Chapter 3: Getting Started with AI/ML in Python - This chapter gets the reader
kickstarted with fundamental concepts in Artificial Intelligence, Machine Learning and
Deep Learning. Classical machine learning algorithms have been discussed followed by
an introduction to deep learning, neural networks, types of neural networks and their
applications like Natural Language Processing.

Chapter 4: Automating Web Scraping — This chapter familiarizes the reader with the
process of extracting data from the web using Python libraries ‘requests’ and ‘beautiful
soup.” Data being a central component of all applications, this chapter presents a useful
approach to leverage the web to access data.

Chapter 5: Automating Excel and Spreadsheets — This chapter revisits the arena of
Excel automation by highlighting the central role that Python plays by speeding up the
process. The libraries ‘openpyx!’, “xlwings” and xIsxWriter” shall be discussed individually
followed by a practical use case in Python which shall illustrate the beauty of collectively
utilizing them in combination.

Chapter 6: Automating Emails and Messaging — This chapter enters the foray of email
and social media messaging by demonstrating the powers of Python libraries in sending
swift messages through Gmail and Whatsapp.

Chapter 7: Working with PDFs and Images — This chapter expands the capabilities of
Python by showcasing the ability to read data from PDF documents. The chapter further
discusses the concept of Optical Character Recognition (OCR) and illustrates how
‘pytesseract’” and ‘OpenCV’ enable one to achieve it in practice by reading data from
images.

Chapter 8: Mechanizing Applications, Folders and Actions — This chapter introduces the
‘os” and ‘shutil’ modules in Python that enable one to automate the process of reading,
writing and moving files and folders and is followed by the ‘Py AutoGUI”" and ‘PyWinAuto’
libraries that are used to automate mouse operations on a computer.

Chapter 9: Intelligent Automation Part 1: Using Machine Learning - This chapter
consolidates into the idea of machine learning by taking a deep dive into various machine
learning algorithms and demonstrates their smooth implementation using Python
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libraries. This chapter covers both supervised and unsupervised learning methods and
ends with a practical use case in Python that makes the user conversant with the process
of independently building machine learning Python applications.

Chapter 10: Intelligent Automation Part 2: Using Deep Learning — This chapter revisits
the concept of a neural network and implements a basic neural network from scratch
in Python. The concept of back propagation has been illustrated using the perceptron.
Thereafter the libraries “TensorFlow’ and ‘PyTorch’ have been discussed followed by a
discussion on Natural Language Processing (NLP). An interesting practical use case in
Python concludes the chapter.

Chapter 11: Automating Business Process Workflows — This chapter begins with an
introduction to the concept of orchestration which is basically workflow automation or
can also be thought of as the automation of automations. Thereafter the ‘luigi’ and “prefect’
modules shall be discussed that enable one to achieve orchestration.

Chapter 12: Hyperautomation - This chapter discusses the novel concept of
hyperautomation which is basically the application of Machine Learning, RPA and other
Al tools in tandem with regular automation. This chapter shall revisit the topics of NLP
and RPA from a different perspective.

Chapter 13: Python and UiPath - This chapter builds on the basic concepts of RPA tool
UiPath to illustrate the salient role that Python plays in enhancing its capabilities. This
chapter shall be a detailed walkthrough of the setup and environment required to achieve
UiPath integration with Python.

Chapter 14: Architecting Automation Projects — This chapter gives an overview of the
various components that need to be taken care of while architecting an automation project.
The concept of virtual environment and the ‘pip” command have been discussed in detail
in this chapter.

Chapter 15: The PyScript Framework — This chapter introduces the reader to an ongoing
project in Python called the ‘PyScript’ framework which essentially enhances the potential
of an HTML script by allowing the presence of a Python code within it. This chapter shall
be exciting for developers who have background in Javascript and shall provide them
with a functionality to experiment with a different perspective.

Chapter 16: Test Automation in Python — This chapter concludes the book by discussing
a topic that also usually comes at the end of the development cycle, which is testing. The
chapter elaborates on ‘Selenium’, ‘PyTest’” and the Robot FrameworK that enables smooth
automation of the testing process.
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CHAPTER 1

Why Python for
Automation?

Introduction

This chapter introduces the reader to the significance of Python as an open-source
language and further delves deeper to explain why it is the most powerful and formidable
tool for autonomous programming. The chapter emphasizes Python’s inherent flexibility,
adaptability, and user-friendly nature, attributed to its high-level language and
straightforward syntax. It also throws insights into Python’s flexibility and adaptability
considerations and ease of use as a high-level language with a simple syntax. Further
into the chapter, Python’s rich assortment of libraries like ‘Pandas’, ‘"NumPy’, ‘Matplotlib’
would be discussed which are pivotal for machine learning. In subsequent chapters, we
will delve deeper into the practical implementations of these libraries.

Structure

The chapter covers the following topics:
e Python as an open-source language
e Python’s repository of extensive libraries

e Python as a high-level language
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e Portability aspect of Python
e Salient advantages of Python

Objectives

At the end of this chapter, you will clearly understand why Python has been chosen as
the language for autonomous programming despite the availability of numerous other
alternatives from the myriad pool of programming languages.

Python as an open-source language

Congratulations on choosing the best place to begin your journey of learning autonomous
programming with Python! As the book’s name implies, the story’s crux is built on the
Python language. This chapter will tell you precisely why Python has been chosen as an
optimum tool to construct the monument of autonomous programming.

Let us keep Python aside for a moment to understand the first advantage it has. Imagine
you wish to create a short application that would automatically produce some Excel
reports out of a few raw chunks of Excel data. You consult your friend, a professional in
writing algorithms in C++, JAVA and Visual Basic. He advises you to use the API of either
of these languages and go ahead with building your application. As soon as you agree
with your friend, the first roadblock you stumble upon is the realization that this exercise
cannot be easily performed free of cost and that you must purchase certain licenses for
using the respective platforms. Now in search of hope elsewhere, you research a bit about
Python and realize that Python does not have any such cost constraint!

And thatis the first gigantic advantage of using Python. Python is an open-source language
which means that the source code is freely available, distributable, and modifiable by users
making it the most preferred language to develop and maintain code and share it with
communities globally. This is exactly the reason why Python is the most preferred tool for
building numerous libraries which we shall soon discuss.

Python’s repository of extensive libraries

Python provides extensive libraries which are basically reusable pieces of code that data
scientists use to further build their applications. The most popular libraries are listed
below with some short descriptions:

*  NumPy: This is one of the most popular libraries of Python that is used to work
with large matrices. It is an abbreviation for Numerical Python. This library forms
the core of scientific computing as well as constitutes a building block for other
advanced machine learning libraries like TensorFlow and SciPy.
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Pandas: This library is one of the key offerings of Python. The pandas DataFrame
is the fundamental unit that enables one to work with data in a tabular format. It
allows one to read data from raw sources as a DataFrame, perform transformations
on it using multiple inbuilt methods and export the data to various other
applications.

Matplotlib: Data visualization has become the need of the hour to have quick
insights around raw data as well as transformed data. The library matplotlib does
a great job of enabling one to derive valuable insights out of data by providing one
with the ability to plot variety of charts like pie charts, histograms, and scatterplots.

Other Python libraries that are primarily used in data science, machine learning and deep
learning applications have been summarized below but shall be discussed in detail in
relevant chapters to follow. However, this is not an exhaustive list and exercises from
actual chapters would have more libraries to discuss.

TensorFlow: This is an advanced deep learning library used to perform complex
computations in Mathematics and Physics.

Beautiful Soup: This is a popular Python library for web scraping. Web scraping is
the process of automating the data gathering process from the web. Beautiful Soup
helps achieve this by enabling data pulling from HTML and XML files.

Scrapy: This is an open-source Python library used for web scraping.

Json: This is a Python package which provides useful tools for working with JSON
(JavaScript Object Notation) objects.

SciPy: SciPy is an abbreviation for Scientific Python. It is built on NumPy and is
used for scientific computing.

Scikit-learn: This is commonly used for implementing machine learning algorithms
like regression, classification, and clustering.

PyPDF: This is used for reading and transforming PDF files.
Openpyxl: Python library used for Excel automation.

Pywhatkit: Python library that is used to send WhatsApp messages.
OpenCV: Python library used for Computer Vision applications.

Python as a high-level language

Returning to JAVA and C++, one needs to be conversant with the syntax and familiar with
memory management considerations to develop applications in these languages. Such
kinds of languages fall into the category of low level or middle level languages. However,
Python tells a different story. The syntax is extremely simple, so much that calling it an
extended version of pseudo code would not be an exaggeration!
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