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CHAPTER 1

Introduction to Python and its key
packages for DS and ML Projects

Introduction

Hello, my friends! 1 hope you are all aware that the focus of this book is on
various Time Series Analysis and Forecasting techniques and their
implementation using the Python Language. Python language is highly-demanded
and powerful in recent scenarios, not only for building web applications but also
for implementing AIML analytics and advanced analytics products. Before we
dive into the objective of this book, let me take you through some of the basics of
Python programming language skill sets that are required to build the TS&F
model and analyze the same. Please note that throughout this book, we will refer
to “Time Series Analysis and Forecasting” as TS&F for a quick reference to the
content.

The major objective of this chapter is to discuss the basics of Python and its
libraries, specifically targeting those who are new to programming.

Structure

In this chapter, we will discuss the following topics:

e Introduction to Python programming language
e Key features of Python

e Python programming IDEs and comparisons

e Installing Jupyter notebook

e Python libraries

o Pandas
o Date and time data

o NumPy

¢ Python statistics libraries

e Working with various files in Python



Introduction to Python programming language

There are multiple answers that you can find on Google, but my straightforward
answer is “Python is a very simple, English, general-purpose programming
language”.

It has been designed with the base idea of emphasizing code readability in mind
by using significant indentation for programmers at any level to read. Similar to
Java programming language, Python is a dynamically typed, garbage-collected
language that supports multiple programming patterns, including structured,
object-oriented, functional programming and many more. That’s fine for all
purposes, specifically, this is an interpreter language which means that the code
can be executed as soon as it is written.

You may have a lot of questions, such as “What can Python do and Why use
Python?” Let’s quickly explore these points.

Python was created by Guido van Rossum and released in 1991. It has been used
like other programming languages for web development, software development,
mathematical modeling and frequently for system scripting.

Key features of Python
The following are the key features of Python:

e [t can support and work on multiple platforms

o Windows, Linux, Mac — Web application, ML programming
o Raspberry Pi—IoT programming
e [t has very simple syntax, similar to the English language so that the
developers can write code that is straightforward and easy to understand.

e [t requires fewer lines of code to accomplish the requirements compared to
other programming languages such as C, C++, and Java.

e It provides robust and standard libraries such as Pandas, NumPy, Scikit-
learn and many more.

e It comes under the Interpreted category, which makes it easy to debug and
execute.

e It supports both object-oriented and programming-oriented making it
portable and extensible.

From an AIML perspective, Python is simple, powerful, easy to write and read,
well-structured and extendable.



While there are many programming languages in the market to support ML
programming, Python provides the following modules which strengthen the ML
model and easily manage the code in any environment (Development to
Production).

e NumPy

e Pandas

e SciPy
Matplotlib
Scikit-learn

TensorFlow and Keras
e PyTorch

To develop programming scripts, we need an IDE (Integrated Development
Environment). Let’s start with a very familiar environment in the current scenario
for developers and practitioners to demonstrate their Python code using Jupyter
notebook. It provides a very simple and understandable way of executing the code
cell by cell and getting the output. This allows developers to confirm their
objectives and goals for the modules and products.

Let’s focus on the installation and utilization aspects shortly which is very simple
and easy.

The following topics will help you learn how to install Anaconda which installs
Python and a bunch of auxiliary packages useful for Data Science, Machine
learning, and Deep Learning.

Python programming IDEs and comparisons

In the software industry, we use specific environments to build software, which
are generally called IDEs(Integrated Development Environments). Here, we code,
debug, compile, test, and so on. Python is no exception to this. There are multiple
tools available in the market.

Let me share the steps to install Jupyter Notebook, This notebook is available in
the Azure environment in the name of Azure Data Brick,

In the AWS environment, this notebook is available in the name Sage Maker IDE
so this Jupyter Notebook would help you all to understand how to write and
execute the code during the real-time scenario.

Although we have other options based on availability, the following are some
popular Python IDEs:



Jupyter Notebook
PyCharm

Spyder

Microsoft Visual Studio
PyDev

Jupyter Notebook

As mentioned earlier, the Jupyter Notebook is everyone’s favorite and is one of
the most widely used editor in the AIML industry. It is browser-based and allows
you to create, manipulate and play around with a notebook as a document with
ipynb as an extension. It is best suited for interpreted language environments.
Specific to AIML and Data Science product development, Jupyter Notebook is a
perfect fit and all cloud environments (Azure, AWS, and GCP) utilize it in their
own environment. If we develop anything on-premises using the Jupyter
Notebook, it will be easier to implement projects on the cloud.

The features are as follows:
e Supports markdowns — which 1is helpful for various documentation
purposes.

e Easy creation and editing of code — a simple way to load the data once and
play around.

e Ideal for beginners/practitioners to build Data Science/Machine Learning
solutions.

PyCharm

PyCharm is another renowned IDE used for Python programming. It is easy to
code, analyze and debug, provides excellent graphical visualization, and is an
integrated unit tester and debugger. It provides integration with version control
systems, which is a plus, and supports web development along with Django.

The features are as follows:

e Smart code navigation and auto code completion

e Excellent error detection and correction as part of “Errors Highlighting”
e Powerful debugger

e Distributed development support



Spyder

Spyder stands for Scientific Python Development Environment. This is another
open source and is an excellent IDE in laboratory development and is most
suitable for a Python environment to build Scientific programs, Data Science and
ML solutions. It supports multiple platforms including Windows, Linux, and
MacOS X.

The features are as follows:

e Customizable syntax highlighting capabilities

Excellent interactive and execution environment

Highly integrated and strong with the [Python console

The auto code completion feature helps developers significantly

Performs well in a multi-language editor and auto code completion mode

Installing Jupyter notebook

For Windows

1. Link: https://www.anaconda.com/products/distribution.
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Figure 1.1: URL for Anaconda download


https://www.anaconda.com/products/distribution

2. Click on the pownload button.
3. Anaconda will start downloading and will be available for installation.

Figure 1.2: Installable Anaconda

4. Double-click the installable Anaconda. After a few simple clicks, Anaconda
will be successfully installed on your desktop.
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Figure 1.3: Anaconda on the desktop



5. Click on the Anaconda icon.

Figure 1.4: Anaconda loading on the desktop
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Figure 1.5: Anaconda Navigator launching

6. Click ok. This will take you to ANACONDA NAVIGATOR.
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Figure 1.6: Anaconda Navigator

7. Here you can find multiple IDE options such as:

e Jupyter Lab
e Jupyter Notebook
e Spyder

Jupyter Notebook IDE is a popular choice.

8. Click on the Launch button below Jupyter Notebook and wait until the
browser opens.

9. You will see three tabs - Files, Running, and cluster. Let’s focus on the
File tab. Click on New.
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Figure 1.7: Jupyter environment (folders/structure) — Notebook options

10. You can see the options : Text File, Folder, and Terminal. Click on
Folder.
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Figure 1.8: Jupyter notebook environment

11. Click on Rename and give the desired name.
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Figure 1.9: Jupyter notebook environment (Naming the folder)
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