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1 Introduction

The manual is designed to explain the steps in detail to run the research project and also
specifies the configuration of the machine used to build and run the models. The steps
include installation of required software and the packages and also the minimum
recommended configuration to run the project smoothly.

2 System Specification

2.1Hardware

Hardware configuration of the machine used for the project:
Processor : 1.8 Ghz Dual-Core Intel Core 15

Memory : 8 GB 1600 MHz DDR3

Storage : 256 GB SSD

Operating System : macOS Catalina Version 10.15.1

Recommended hardware configuration:
Processor : Dual-Core Intel Core i5 or equivalent
Memory : 6 GB

Storage : 128 GB

The recommended configuration ensures that the code runs smoothly without any

hurdles while the minimum configuration would be of RAM 4GB which will be
sufficient to clinch the results but with more processing time.

2.2Software

Microsoft excel : Used for data exploration and initial understanding.

Jupyter Notebook : For loading, cleaning and pre-processing the data. And for
building the models and evaluating them. Python was used for the implementation.

PyCharm community edition : For quick debugging of Python code.
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3 Download and installation

At first python needs to be installed! based on the operating system, the latest version is
recommended for the installation. Fig. 1 shows the snapshot from where python can be
downloaded. Python version 3.7.3 for the macOS was downloaded and installed, the then
latest version.

Python

& python’ . I

About Downloads Documentation Community Success Stories News Events

Download the latest version for Mac OS X m

Looking f h a different 0S? Python for Windows,

Linux/UN Other
Want to help t levelopment versions of Python? Pre
Dock

Looking for Python 2.7? See below for specific releases

Figure 1. Snapshot from python.org

After python is installed, a development environment is required to write the code,
execute it and to see the results. The most popular and user-friendly environments are
Jupyter Notebook and Spyder which comes with the python distribution, anaconda?. Fig.
2 is the snapshot of download screen of anaconda for macOS, based on the operating
system corresponding installer can be downloaded and also has an option of graphical
installer or the command line installer. Graphical installer is an easy way of installing as it
does not demand for any knowledge of commands to install.

! https://www.python.org/downloads/

2 https://www.anaconda.com/distribution/
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Anaconda 2019.10 for macOS Installer

Python 3.7 version Python 2.7 version

64-Bit Graphical Installer (654 MB) 64-Bit Graphical Installer (637 MB)
64-Bit Command Line Installer (424 MB) 64-Bit Command Line Installer (409 MB )

Figure 2. Snapshot from anaconda.com

Fig. 3 shows the anaconda navigator which is downloaded and installed. The anaconda
comes with Jupyter Notebook and Spyder pre-installed. Launching the Jupyter Notebook
or Spyder one can start writing code in python by creating a new python file.

eo0e O Anaconda Navigator

{D) ANACONDA NAVIGATOR

it Home Applications on | base (root) [v]  chamets Refresh

@ Environments o ] £ ]

.

_— AW

Jupyter A
N Learning N
JupyterLab Notebook Spyder Glueviz
102 600 336 0133
o
S An extensible environment for interactive  Web-based, interactive computing notebook Scientific PYthon D idimensi isualizat
i . Editand runh dabl i Powerful Python IDEwith  files. Explore relationships within and among

and reproducible computing, based on the
Jupyter d docs while describing the data anal advanced editing, interactive testing, related datasets.
debugging and introspection features

aunc aunc aunc Instal
] = o
Orange 3 RStudio VS Code
3190 1.1.456 1402
Component based data mining framework. Aset of integrated tools designed to help Streamlined code editor with support for
Data visuali d dat: lysis for yoube pi ive with R. Includes R development operations like debugging,
novice and expert. Interactive workflows essentials and notebooks. task running and version control.
with a large toolbox.
Documentation
Insta Instal Insta
Developer Blog
7 v
Yy o 2

Figure 3. Snapshot of anaconda navigator

The other popular python IDE is PyCharm. Fig. 4 shows the download page of PyCharm?
for macOS. The community version of PyCharm was downloaded as it is free and open-
source, professional version has more features compared to community version but is not

3 https://www.jetbrains.com/pycharm/download/#section=mac
3




free. The features available in the community version is adequate and PyCharm was used
to debug the python code if there was any error.

PyCharm What's New Features Learning Center Buy

Download PyCharm

Windows Mac  Linux

Professional Community

For both Scientific and Web Python For pure Python development
Version: 2019.3 development. With HTML, JS, and SQL
Build: 193.5233.109 support.

2 December 2019

pornioad
System requirements

Free trial Free, open-source

Installation Instructions

Other versions

Get the Toolbox App to download PyCharm and
its future updates with ease

Figure 4. Snapshot from jetbrains pycharm download page

The system requirements for PyCharm is shown in the Fig. 5. It consists of both
minimum and recommended requirements making it easier for download.

System requirements
+ 64-bit versions of macOS 10.11 or later

« 4GB RAM minimum, 8 GB RAM recommended

+ 1.5 GB hard disk space + at least 1 GB for caches

« 1024x768 minimum screen resolution

« Python 2.7, or Python 3.5 or newer

Note: JetBrains Runtime (JBR) 11 is included with the PyCharm distribution. You do not need to install Java on your
computer to run PyCharm.

Figure 5. System requirements for PyCharm

4 Project Development

After the installation of the necessary software python coding can be done by launching
the Jupyter Notebook from the anaconda navigator or the PyCharm. Detailed steps with
respect to Jupyter Notebook is given, clicking on the new button on the right-hand side
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will give a drop-down menu, click on the Python 3 section and this will take you to the
new file. It consists of cells where the code or the script can be written, there is an option
to add more cells or remove cells. The entire file can be executed at once or each cell can
be executed individually.

The packages necessary for the project are installed using the command ‘pip install
package name’.

: Ju pyter mIr70 Last Checkpoint: 2 minutes ago (unsaved changes) ﬁ Logout
File Edit View Insert Cell Kernel Widgets Help Trusted & ‘ Python3 O
+ 2 @ B 4+ ¥ MRin B C »  Code e

In [17]: import numpy as np
import matplotlib.pyplot as plt
import pandas as pd
from sklearn.preprocessing import StandardScaler, normalize
from sklearn.linear_model import LinearRegression
from sklearn.preprocessing import MinMaxScaler
from sklearn.metrics import mean_squared_error
from sklearn.metrics import mean_absolute_error
import math

df = pd.read_csv("/Users/punith/Downloads/dataset/stats/fdata_99.csv")

Figure 6. Snapshot of python script in Jupyter Notebook

Fig. 6 shows the python script in a cell in Jupyter Notebook. The ‘+’ button helps in
adding a cell, the cell will be added below the selected cell and the ‘Run’ button executes
the selected cell.

" Jupyter mir70 Last Checkpoint: 16 minutes ago (autosaved) A Logout
File Edit View Insert Cell Kernel Widgets Help Trusted | & ‘ Python3 O
+ = @ B 4 ¥ MRin B C W  Code { @

plt.title('Fuel efficiency')
plt.xlabel('Recorded instances (Average)')
plt.ylabel('Kpl')

plt.legend()

plt.show()
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Figure 7. Snapshot of output in Jupyter Notebook

After the click on Run button, the script runs successfully, and the output is given below
the cell as shown in the Fig. 7.



The snapshots give an overview of how a script can be added in Jupyter Notebook and
how the scripts are run. The scripts can be saved as python notebook with an extension of
“ipynb’ and can be opened in Jupyter Notebook or can be saved as a python file with the
extension ‘.py’. All the scripts used for the project are submitted as part of the ICT
solution along with the dataset and can be imported and executed quickly.



