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Tutorial:
set up your Python environment
for data analysis and ML



Infroduction to Python

Python is one of the major programming languages with wide applications today

'

@ python’

« Simplicity and versatility

* Readability

« Extensive ecosystem

Computer Scientist

Free books on using Python

https://berf.biochem.wisc.edu/2022/

08/23/free-data-science-books/

Learning with Python 3 (RLE)
jon date: October 2012

by Peter Wentworth, Jeffrey Elkner, Allen B. Downey, and Chris Meyers

(based on 2nd edition by Jeffrey Elkner, Allen 8. Downey, and Chris Meyers)
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https://bcrf.biochem.wisc.edu/2022/08/23/free-data-science-books/
https://bcrf.biochem.wisc.edu/2022/08/23/free-data-science-books/

Package management in Python

(C dependent on B-v1)

. N, 4
Task A: | Package A |+ | Package B-v1 H Package C ]—

alll. Task B: V Package A |+ Package D ]-I- [ Package E ] —- Conflict!
I ' Task C: | Package G |+ | Package B-v2 || Package F }

 |Instead ...

Task A Task B Task C

We aim to create multiple
isolated Python environments

on our local desktop, each with =) ! + ! + !
its own dedicated packages MAE— — —
installed for specific tasks. I I I I I I
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Conda: A platform for Python package
management and creating isolated Python
environments

« Conda is a powerful command line tool for package and environment
management that runs on Windows, macOS, and Linux

Q;ON DA Conda Conda-build Miniconda® conda.org® Q, Search  ctrl + K 0 ® @ D
Navigation Conda Documentation Ejj”,j:‘s paee

Help and support
Conda provides package, dependency, and environment management for any language. The
following documentation site provides all you need to get started with leveraging the power of

Contributing

Conda license

conda.
Getting started <7 Package search Q
Learn how to get started using conda Find all the packages for your project on
with tutorials and quick start guides anaconda.or
Comman ds[3 Building Packages @
Documentation for all essential conda Learn how to build and distribute your
mmmmmm ds software with conda

https://docs.conda.io/projects/conda/en/stable/user-quide/getting-started.html

https://docs.conda.io/en/latest/
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https://docs.conda.io/en/latest/
https://docs.conda.io/projects/conda/en/stable/user-guide/getting-started.html

Part 1
Install Anaconda, a
distribution that includes
conda
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Step1: Download Anaconda installers

Visit the website https://www.anaconda.com/download/success, and download the
appropriate installer for your computer’s operating system

& | W Download Now | Anacon: X +

& &} O 8 F anaconda.com/down

If you are using macOS, e .

._) ANACONDA. Products Solutions Resources Partners ¥ Company

please check your chip is
apple or intel chips

Anaconda Installers

EL macOS (Apple silicon)
] | Z
(| [ ¢ A

Windows Mac Linux

Python 3.12 Python 3.12 Python 3.12 |_> Linux

s 64-Bit (x86) Installer (1007.9M)

Windows =

b 64-Bit Graphical Installer (912.3M) Yy 64-Bit (Appld silicon) Graphical
Installer (7047M)

&y 64-Bit (AW-S Graviton2 / ARM64)
Wy 64-Bit (Apple silicon) Command Installer (800.6M)
Line Installer (707.3M)

Y 64-bit (Linux on IBM Z & LinuxONE)
Wy 64-Bit (Intel chip) Graphical Installer (425.8M)
Installer (734.7M)

Yy 64-Bit (Intel chip) Command Line]
Installer (731.2M)

\_¢

macOS (Intel chip)



https://www.anaconda.com/download/success

Step2: Install Anaconda - Linux

* In your “/home/your_account_name” directory, create a “bin” folder for installing
Anaconda later. (This step is optional, depending on your preference)

bojunliu@chem68-25dhcp: ~ Q = X

bojunliu@chemé8-25dhcp:~$ pwd

/home/bojunliu

bojunliu@chemé68-25dhcp:~% mkdir bin

bojunliu@chem68-25dhcp:~% 1s

bin Desktop Documents Downloads Music Pictures Public Templates Videos
bojunliu@chemﬁa-zsdhcp:~$|W

* Find your downloaded Anaconda installer (for me, its in my “./Downloads” directory)
and execute the following commands.

bojunliu@chem68-25dhcp: ~ Q = x

bojunliu@chem68-25dhcp:~% chmod -x ./Downloads/Anaconda3-2024.10-1-Linux-x86_64.sh
bojunliu@chem68-25dhcp:~% bash ./Downloads/Anaconda3-2024.1@-1-Linux-x86_64.sh

If you’re not using the Bash shell, make

Welcome to Anaconda3 2024.10-1 - -
sure to use the appropriate shell instea

In order to continue the installation process, please review the license
agreement.
Please, press ENTER to continue




Step2: Install Anaconda - Linux

* Follow the instructions (press “q” to continue when you finish reading the license”).

bojunliu@chem68-25dhcp: ~ Q = x
Do you accept the license terms? [yes|no]
>>> yes

« By default, Anaconda is installed in your “/home/your_account_name” directory.
Previously, we have created a “bin” folder, and we can specify our installation location
in that folder.

bojunliu@chem68-25dhcp: ~ Qfll = X

Anaconda3 will now be installed into this location:
/home/bojunliu/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation

- Or specify a different location below

[/home/bojunliu/anaconda3] === fhomefhnjunliu!hin!anacnndaﬂ] |
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Step2: Install Anaconda - Linux

» Last step:

bojunliu@chem68-25dhcp: ~ Q = X

Do you wish to update your shell profile to automatically initialize conda?
This will activate conda on startup and change the command prompt when activated.
If you'd prefer that conda's base environment not be activated on startup,

run the following command when conda is activated:

conda config --set auto_activate_base false

You can undo this by running ‘“conda init --reverse $SHELL ? [yes|no] |

[no] - I:I

« If you press yes, you are all set! Conda will automatically initialize every time you open
a shell.

« If you press no, you will need to activate conda manually using the source command.
See below. Be sure to adjust the path based on your anaconda3 directory.

bojunliu@chem68-25dhcp: ~ Q = x
bojunliu@chemé&8-25dhcp:~% source /home/bojunliu/bin/anaconda3/bin/activate
{base) bojunliu@chem68-25dhcp:~% I:I
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Step2: Install Anaconda - macOS

« On macOS, you can follow the same steps in the Terminal as on Linux. The only
difference is where you install Anaconda. Personally, | create a “Shared” folder in
the “/Users” directory, then a “bin” folder inside it, and install Anaconda there. This

is optional and depends on your preference.

000 @ bin — -zsh — 80x13

[1iubojun@liudeMacBook-Air bin % pwd

/Users/Shared/bin

[liubojun®liudeMacBook-Air bin % 1s

Visual Studio Code.app cmake-3.30.3 vmd

anaconda3 gromacs-2024.3 vmd-19.4

cmake pkg-config-0.29.2 wget-1.24.5
[1iubojun@liudeMacBook-Air bin % source ./anaconda3/bin/activate
(base) liubojun@liudeMacBook-Air bin % [
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Step2: Install Anaconda - Windows

 Double click the downloaded executive file “Anaconda3-2024.10-1-Windows-
x86_64.exe” for installation

* Proceed installation but pay attention to the following step:
« Select “Add Anaconda3 to my PATH environment variable”, especially when
new to Python.

Advanced Installation Options
) ANACONDA Customize how Anaconda3 integrates with Windows

PLEASE

@ Create shortcuts (supported packages only). S E L E CT
Add Anaconda3 to my PATH environment variable

NOT recommended. This can lead to conflicts with other apy tead, use

the Commmand Prompt and Powershell menus added to the

nnw
8 Register Anaconda3 as my default Python 3,12

Recommended. Allows other programs, such as VSCode, PyCharm, etc. to
automatically detect Anaconda3 as the primary Python 3.12 on the system.

[C) Clear the package cache upon completion
Recommended. Recovers some disk space without harming functionality.

< Back Install Cancel

« After installation: open a Command Prompt terminal (via typing “cmd” in your search
bar), and enter “conda activate” in terminal.

7 Command Prompt X +

“base” environment will be
Microsoft Windows [Version 10.0.26100.2605] activated after the “conda

(e) Microsoft Corporation. All rights reserved. activate” command, if installed
correctly. Otherwise, let the TA
know.

C:\Users\2U4153>conda activate

(base) C:\Users\24153>|
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Part 2:
Set up Python
environment using Conda



Step3: Create Python (conda) environment

« Now you have successfully installed anaconda3 and opened terminal with “conda”

activated.
bojunliu@chem68-25dhcp: ~ Q = X
(base) bojunliu@chem68-25dhcp:~% [] I

« “(base)” indicates you're in the base environment. We typically avoid modifying the base
environment directly and instead create new Python environments for different tasks.

» To create a Python environment, use the conda create command. You can specify
the environment’'s name with the -n flag and set the Python version. For example,
the command below creates an environment named “chem361” with Python 3.9 in it.

bojunliu@chem68-25dhcp: ~ Q = X

(base) bojunliu@chem68-25dhcp:~% conda create -n chem361 python=3.9|] I
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Step3: Create Python (conda) environment

Now you have successfully created a new Python environment named “chem361”.
You can use the conda env list command to see your newly created environment.

bojunliu@chem&8-25dhcp: ~ Q= X
(base) bojunliu@chem68-25dhcp:~% conda env list
# conda environments:
#
base *  Jhome/bojunliu/bin/anaconda3
chem361 /home/bojunliu/bin/anaconda3/envs/chem361
(base) bojunliu@chemé8-25dhcp:~% r] |

However, you're still in the base environment. Run conda activate chem361 to switch

to the newly created environment “chem361”. The prompt “(chem361)” indicates you
are now in that environment.

bojunliu@chem68-25dhcp: ~ Q,

Il
X

(base) bojunliu@chemé68-25dhcp:~% conda activate chem361 ‘
(chem361) bojunliu@chem68-25dhcp:~% D

G2 CHEM3B]



Step4: Install Python packages

* Now that you've created a new Python environment, it only includes Python by default.
To use it effectively for data analysis or machine learning, you'll need to install additional
Python packages. For example, ...

Array-based . . Scientific
computing ﬁ’:? Numpy @ SC’Py computing

Machine
Learning

Deep

. p O PyTorch  veaning
Visugﬁtzi;iion m a tp ’t’ i b @ omal

Informatics
Open-Source Cheminformatics

and Machine Learning
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https://www.rdkit.org/
https://pytorch.org/
https://scikit-learn.org/stable/
https://numpy.org/
https://scipy.org/
https://matplotlib.org/

Step4: Install Python packages

Before we begin, let me introduce two standard methods for installing Python packages.

* conda install <pkg_name> = <pkg_version> |t yoy don't specify the pkg_version, the
. pip install <pkg_name> == <pkg_version> newest version will be automatically selected.
Both methods can be used to install Python packages. While pip install is often simpler

and faster, conda install can automatically handle dependencies within your environment.

When you use pip install, packages are retrieved from PyPI at https://pypi.org. In

contrast, conda install pulls packages from the Anaconda repository

at https://anaconda.org/anaconda/repo. If you specify conda install -c conda-forge, it also
searches for packages in the conda-forge channel at hitps://conda-forge.org/packages/.

For instance, the package “numpy” can be found in both PyPl and the Anaconda repository.

_) ANACONDA

conda-forge / packages / numpy 221 nn

The fundamental package for scientific computing with Python

numpy 2.2.1

pip install numpy &

Navigation Project description

& 88692431 total downloads
£ Last upload: 17 days and 1 hour ago

Installers



https://pypi.org/
https://anaconda.org/anaconda/repo
https://conda-forge.org/packages/

Step4: Install Python packages

* Now let’s start installing Python packages. For example, “numpy” and “matplotlib”:

bojunliu@chem68-25dhcp: ~ Q = X

(chem361) bojunliu@chem68-25dhcp:~% pip install numpy matplotl:i.b|_| |

« Use the command conda list , you will see “numpy” and “matplotlib” have been installed
in your Python environment.

bojunliu@chem68-25dhcp: ~ Q = X

matplotlib 3.9.4 pypi_@ pypi

ncurses 6.4 h6at78d5_@

numpy 2.0.2 pypi_@ pypi

openssl 3.0.15 hSeeel8b @

packaging 24.2 pypi_@ pypi

pillow 11.1.0@ pypi_@ pypi |
pip 24.2 py39h@6a4308_@

pyparsing 3.2.1 pypi_@ pypi

python 3.9.21 hes8706216_1
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Step4: Install Python packages

* In the future, we will release the required Python dependencies for each homework
project.

« Be mindful when setting up your Python environment to ensure compatibility among
different packages. If you encounter any issues, you can use pip uninstall
<pkg_name> or conda uninstall <pkg_name> (depending on how the package
was installed). However, we recommend creating a new environment if problems
persist, as this approach often simplifies resolving conflicts.

* When creating another Python environment, remember to run conda deactivate to
return to the base environment. To remove an environment you previously created,
use conda env remove -n <env_nhame> .

bojunliu@chem68-25dhcp: ~ Q,

|1
x

(chem361) bojunliu@chem68-25dhcp:~% conda deactivate
(base) bojunliu@chem68-25dhcp:~% conda env remove -n chem364]
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Step5: Run Python code: jupyter notebook

« We recommend using jupyter notebooks to write and run Python code for your projects.

« Firstly, you need to install jupyter, notebook in your Python environment.

bojunliu@chem68-25dhcp: ~ Q = X

(chem361) bojunliu@chem68-25dhcp:~% pip install jupyter notehookﬂ |

* Then, type jupyter notebook.

bojunliu@chem68-25dhcp: ~ Q = X

(chem361) bojunliu@chem68-25dhcp:~% jupyter nntebnol{l |

« The Jupyter server will open in your web browser (press Ctrl + C in your terminal to stop it).

=HEM3b6]1



Step5: Run Python code: jupyter notebook

* Your home directory will be shown here.

« &) O DO localhost: bk L @ 9
* Jupyter

File View Settings Help

B Files | © Running

Renams T ~mMew *Upload C

-/
Name - Modified File size
I bin 5 hours age
B8 Desktop yesterday
W Documents yesterday
8 Downloads 1hour ago
- Music yesterday
I Pictures yesterday
I Public yesterday
B Templates yesterday
m Vvideos yesterday

« Create a Python 3 (ipykernel) file.

« &) O DO localhost: bk L @ &
* Jupyter

File View Settings Help

m Files | © Running

Select items to perform actions on them. Y  -New | *uUpload C
B / python_scripts / Python 3 (ipykernel)
1 Terminal
Name - Modi
@ console
New File

New Folder




Step5: Run Python code: jupyter notebook

» Your can start running Python code in this jupyter notebook!

C QO D localhost w Lk @® @1 =
= Jupyter Untitled Last Checkpoint: 58 seconds ago L
File Edit View Run Kernel Settings Help Trusted
B+ XMDOO» = C » Code " Jupyterlab [7 %  Python 3 (ipykernel) O =
I ] B

« Visit the official Jupyter Notebook documentation at hitps://jupyter-
notebook.readthedocs.io/en/latest/notebook.html to learn about its full range of features.

« Let's try it out by plotting a sine function. Press Shift + Enter to execute each cell.

c O D localhost w Lk ® @ =
" Jupyter Untitled Last Checkpoint: 1minute ago e
File Edit View Run Kernel Settings Help Trusted
B+ XO M » = & » cCode " JupyterLab (7 #  Python 3 (ipykernel) O =

import numpy as np
from matplotlib import pyplot as plt

x = np.linspace(1,10,100)

v = np.sin{x)

f,ax = plt.subplots(1,1,figsize=(4,1))
ax.plot(x,y)

[«matplotlib.lines.Line2D at 8x7f8fe7e26d00=>]
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https://jupyter-notebook.readthedocs.io/en/latest/notebook.html
https://jupyter-notebook.readthedocs.io/en/latest/notebook.html

Part 3:
Use Python in Google
Colab



Google Colab: A cloud-based platform for
running Python code and collaborating on data
science projects in Jupyter notebooks

colab.google w 9

Release Notes Notebooks Resources Open Colab New Notebook

Google Colaboratory

Colab is a hosted Jupyter Notebook service that requires no setup to use
and provides fr
TPUs. Colab i

cess to computing resources, including GPUs and

Pecially well suited to machine learning, data science, and

education!

Open Colab New Notebook
News and Guidance Browse Notebooks
Features, updates, and best practices Check out our catalog of sample notebooks illustrating the power and

flexiblity of Colab.

Read our blog

Browse notebooks

https://colab.google/notebooks/

https://colab.google/



https://colab.google/

Open a notebook

*  Open new notebook.

« > C O B https://colab.research.google.com 7 ® 9 =

Open notebook

Examples
Search notebooks

Recent
Lastopened J.  First opened ‘t‘_

Google Drive

GitHub No results

Upload

+ New notebook




Check the available Python packages

« The Google Colab server usually comes pre-installed with a variety of Python packages.
You can use !pip list command to check the already installed Python packages. For
example, you can see numpy and matplotlib in our previous example are already installed!

« If you want to install Python packages not being included, you can use !pip install
<pkg_name> command. The "I" at the beginning is specific to Jupyter Notebook or
IPython environments. It allows you to run shell commands directly from a notebook cell.

* You can try our previous example to plot a sine function in Google Colab!
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