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1 Foreword

Welcome to the Python DeCal Installation Guide! This document will walk you through how to
install all the software you’ll need for the semester.

While we’ve tried to make every step as clear as possible, you might still run into a bug or error.
This is totally normal. No stress! If anything goes wrong, please feel free to reach out to a Python
DeCal staff member in class, on EdStem, or during office hours.

We are a bit short on time, so please try to get through these steps as soon as your can. This
guide may look long, but that’s mostly because we included lots of pictures to guide you through
the installation process. Best of luck!




2 Mac or Windows?

The two most common operating systems people use are Microsoft Windows or Apple macOS,
in other words, Windows users or Mac users. While both are under the category of operating sys-
tem, I hate to say it, that’s pretty much where the similarities end.

From here on out, a heads-up for Windows users but most of the tools we’ll be using this semester are
more Mac-friendly. But don’t worry! We’ve included Windows-specific instructions when needed.
Just be sure to follow the steps for you operating system, and you’ll be fine.




3 The Terminal

First up on the menu is the terminal. The terminal is the most direct way to communicate with
your computer and tell it exactly what you want it to do. However, it requires you to learn a
specific kind of programming language called a shell language. If you've never used the terminal
before, these language and feel pretty confusing and overwhelming at first.

“But wait”, I here you say while reading this document, “I thought this course was called the
Python DeCal, why am I learning a shell language?”. Great question! Python is often run from
the terminal, and as I mentioned before, the terminal gives you much more control over how your
programs interact with your computer. Learning to navigate your computer through the terminal
is a great way to become a more efficient programmer.

Over time, developers have created tools to make using the terminal easier. The most common of
these is the graphical user interface (GUI). See Figure (1| for an example of a Mac GUI and
Figure [2] for a Windows GUI.
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The GUI lets you move through apps, folders, and files by clicking and scrolling. It’s great for
everyday use. But now that you’re learning to program, we want more control over how we access
and manipulate information on your computer.

What if you wanted to copy 1,000 files all at once? Rename every file in a folder based on a pattern?
Or run a complex simulation with one command? Honestly, I'm not even sure how to do all that
using just a GUI, but it is absolutely possible with the terminal. See Figures [Band [ for what a
Mac and Windows terminal look like.



bpeck — ssh bpeck@elisa.astro.berkeley.edu — 80x24

Figure 3: Mac Terminal Figure 4: Windows Terminal

The Mac and Windows terminals might look pretty similar at first glance, but they actually speak
two completely different shell languages. That’s important to keep in mind, especially for Windows
users, because you’ll be installing a tool that creates a terminal which “speaks” the same language
as a Mac terminal. That way, the Python DeCal staff only need to teach one shell language per
semester instead of two and we can focus more on Python!



4 The Shell

Just to be clear: the terminal is the application you open, while the shell is the language the
terminal speaks. Based on what kind of computer you're using, read the appropriate section below.

4.1 Windows Users: PowerShell

On a Windows computer, the default shell language is called PowerShell. No shade towards Mi-
crosoft, there’s nothing inherently wrong with PowerShell, but we won’t be working with it in this
class. You're absolutely welcome to explore it on your own (with the help of Google or ChatGPT),
but for consistency, we’ll be using a Unix/Linux-based shell instead (which is what Mac and Linux
terminals use by default).

In the next section, we’ll walk you through how to install and use that shell on your Windows
computer.

4.2 Mac Users: Zsh (Z Shell)

On a Mac, the default shell language is called zsh (Z Shell). Good news: this is the exact shell
we’ll be using in the Python DeCal. That means your terminal is already set up to follow along
with all the examples and shell scripting we’ll do this semester, no extra work needed!

4.3 (BONUS) Linux Users: Bash

If you're on a Linux machine, haha cool. Your default shell is most likely bash, another Unix-based
shell that works perfectly with everything we’ll cover in this course. No additional setup should be
needed.

(Windows users: bash is actually the shell language you’ll be using this semester once your setup
is complete. And for the purpose of this class, we’ll treat zsh and bash as basically the same
language.



5 Installing Git

Alright! So far, we’ve covered that the terminal is the application you open, and the shell is the
language it speaks. Now let’s introduce one more important term: the command line. This is
the space inside the terminal where you actually type your commands, it’s how you communicate
with your computer using the shell language.

If you’re on a Mac, you’ll be using the command line in this section. Windows users, don’t worry,
you will get to use it very soon. And if you're generally feeling confused about what the termi-
nal/shell/command line and how to use them, now worries, we will cover all of that in class.

The best analogy I have for Git is that it’s like Google Drive, but for code. Git is a version
control system that helps you track changes in your code and collaborate with other people. Just
like Google Drive, it lets you see what was changed and when, go back to earlier versions and
manage multiple versions of the same project. And if you're working on that project with other
people, you can review their edits before running the program.

This might sound like overkill, but writing and collaborating on code is much harder than collab-
orating on a Google Doc. But Git makes it more manageable.

Windows users: You'll need to install a program called Git Bash. This gives you access to the
Git version control system and installs a Unix-like shell language (bash) on your computer.

Mac users: Your computer already comes with a Unix-like shell (zsh), so all you need to do
is install Git itself. If you are lucky, you might already have Git pre-installed and then you are
actually done for this section! But read ahead to figure out if you do have Git pre-installed.



5.1 Windows Users

Follow the instruction below to download and set up Git Bash on Windows.
1. Go to the |Git Bash installation page and click the Download button.

(See Figure [5)
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Figure 5:

2. Once Git Bash has finished downloading, run the .exe (executable) file by clicking on it.
(See Figure|[6))
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Figure 6:


https://gitforwindows.org/

3. When prompted, allow the application to make changes to your computer.
(See Figure[7)
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Figure 7:

4. Follow the default installation steps by repeatedly clicking Next, and finally Finish.
(See Figure[§)
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Figure 8:



5. To open Git Bash, go to the Windows Start Menu and type “Git Bash”. Click on the Git
Bash icon when it appears.

(See Figure|[9)

Figure 9:

6. A new window will open, this is your Git Bash terminal!

(See Figure[10)

MINGW64:/c/Users/susovan.panja - u] X

Figure 10:

7. ATTENTION WINDOWS USERS! Anytime we’re working with the terminal in this
class, make sure to open the Git Bash window, not PowerShell.

With Git Bash, you’ll be using the same shell language as Mac users and will already have Git
installed.
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5.2 Mac Users

Follow the instructions below to install Git on a Mac. First, we’ll check if Git is already installed,
this is where you will need to use the command line!

1. Open the Terminal by going to Finder (the GUI we talked about earlier), clicking Appli-
cations, then Utilities, and finally opening the Terminal icon.

(See Figure
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Figure 11:
2. A window will pop up. Type the following command and press Return.

git --version

(See Figure[13)

[ IO ) [0 bpeck — -zsh — 80x24
Last login: Tue Jul 15 19:51:13 on ttys@ee
bpeck@Briannas-MacBook-Pro ~ % git --versionfl

Figure 12:

3. If Git is already installed, the terminal will show the version number, which means that you
are good to go! You can move on to the next section.

(See Figure

@® @® 7 bpeck — -zsh — 80x24

Last login: Tue Jul 15 19:51:13 on ttys@ee
bpeck@Briannas-MacBook-Pro ~ % git —-version
git version 2.39.5 (Apple Git-154)
bpeck@Briannas-MacBook-Pro ~ % [I

Figure 13:
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4. If Git is not installed, you’ll see an error message. No worries, just follow the next steps to
install it.

(See Figure

Last login: Fri Apr 1B 1@:26:46 on console

were found, requesting install.
If developer tools are n-default location on disk, use "sudo xcode-select

--switch path/to/Xcode.app® to specify the Xcode that you wish to use for command line
developer tools, and cancel the installation dialog

See 'man xcode-select’ for more details.

avabiswas@Avas-MacBook-Air ~ %

Figure 14:

5. We'll be installing Git using Homebrew. So we will install Homebrew first and Homebrew
will install Git for you. Go to the Homebrew installation pagel

(See Figure

Install Homebrew

/bin/bash curl https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh ]

Figure 15:

6. Click the clipboard (highlighted in red in Figure to copy the installation command.
(See Figure[16)

Install Homebrew

/bin/bash Ceurl https://raw.githubusercontent . com/Homebrew/install/HEAD/install.sh)" | Il

Figure 16:

7. Open your Terminal window again. (If you accidentally closed it since the last section, just
go back to Finder — Applications — Utilities — Terminal.)

8. Paste the copied command into the command line and press Return.

(See Figure

[ XON ) T7 bpeck — -zsh — 80x24

Last login: Thu Sep 19 10:00:23 on ttys@eo
bpeck@wifi-10-40-163-250 ~ % /bin/bash -c "$(curl -fsSL https://raw.githubuserco
ntent.com/Homebrew/install/HEAD/install.sh)"}]

Figure 17:
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https://brew.sh/

9. The terminal will ask you for your Mac password. When you start typing, you will notice
that NOTHING WILL SHOW UP! That’s totally normal, it just hiding your password
for privacy. Once you’ve typed it, press Return.

(See Figure[18)

— e — — o e

Last login: Tue Jul 15 19:51:44 on ttys@ee

bpeck@Briannas-MacBook-Pro ~ % /bin/bash -c "$(curl -fsSL https://raw.githubuser
content.com/Homebrew/install/HEAD/install.sh)"

==> Checking for “sudo” access (which may request your password)...

Password:(?)

Figure 18:

10. After entering your password, press Return to begin installing Homebrew.

(See Figure[19)

A
@® [ ] bpeck — bash -c #!/bin/bash\012\012# We don't need return codes for "$...

Last login: Tue Jul 15 19:51:44 on ttyseee
bpeck@Briannas-MacBook-Pro ~ % /bin/bash -c "$(curl -fsSL https://raw.githubuser
content.com/Homebrew/install/HEAD/install.sh)"

==> Checking for “sudo” access (which may request your password)...
Password:

==> This script will install:

/usr/local/bin/brew

/usr/local/share/doc/homebrew

/usr/local/share/man/manl/brew.1
/usr/local/share/zsh/site-functions/_brew
/usr/local/etc/bash_completion.d/brew

/usr/local/Homebrew

Press RETURN/ENTER to continue or any other key to abort:

Figure 19:

11. The installation may take a while. You’ll know it’s done when your terminal looks like this:

==> Installation successful!

==> Homebrew has enabled anonymous aggregate formulae and cask analytics.

Read the analytics documentation (and how to opt-out) here:
https://docs.brew.sh/Analytics

No analytics data has been sent yet (nor will any be during this install run).

==> Homebrew is run entirely by unpaid volunteers. Please consider donating:
https://github.com/Homebrew/brew#donations

==> Next steps:

— Run brew help to get started

- Further documentation:
https://docs.brew.sh

bpeck@Briannas-MacBook-Pro ~ % [|

Figure 20:
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12.

13.

14.

To confirm that Homebrew was successfully installed, type:

brew --version

(See Figure

bpeck@Briannas-MacBook-Pro ~ % brew —-version
Homebrew 4.5.10

Figure 21:
Now it’s time to install Git. In the terminal, type:

brew install git

This may also take a few minutes.

Once the % prompt appears again, verify that Git is installed by running:

git --version

(See Figure[23)

bpeck@Briannas-MacBook-Pro ~ % git —-version
git version 2.39.5 (Apple Git-154)
bpeck@Briannas-MacBook-Pro ~ % [

Figure 22:
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6 Setting up GitHub

GitHub is a popular hosting platform that lets you store your personal Git coding projects in the
cloud (on the internet). Github makes it much easier to back up your code, share it with others, and
explore open-source projects created by other developers. There are lots of services like GitHub,
but GitHub is free, widely used, and trusted by developers around the world.

Since this is just the installation guide, we won’t cover how to use GitHub (or even the command
line) day-to-day, like how you will use it to access homework or turn in assignments. That’s because
GitHub and the command line are very detail-oriented so instruction for how to use them deserve
their own separate space. We've created a separate guide that walks you through those steps.

Please pay extra attention as you follow this guide, sometimes just a single typo can cause unex-
pected issues. I'm not trying to scare you, if you make a mistake, it’s totally fine! Just ask for
help, that’s what the course staff is here for.

To connect Git (on your computer) to GitHub (on the internet), we’ll use a much more secure
method than passwords: SSH keys. SSH keys work in a pair:

e A private key is stored on your computer.

e A public key is stored on GitHub.

GitHub will only let your computer connect if they keys match, like a secret handshake. Though
really this is done through the process of encryption.

Follow the instructions below to get everything set up.
Windows users: If you're a Windows user, make sure you're using Git Bash, not PowerShell. To

open Git Bash, go to the Windows Start Menu, type Git Bash, and click the icon. A new Git
Bash terminal window will open.

15



1. Gotohttps://github.com/ and create an account with your @berkeley.edu email address.
If you already have an account, you can skip this step. (See Figure

O

Sign in to GitHubh

Username or email address

i )

Password Forgot password?

Sign in with a passkey

Mew to GitHub? Create an account

Figure 23:

2. After creating your GitHub account, open the terminal.
Windows users: make sure you're using Git Bash, not PowerShell.

3. In the terminal, copy and paste the following command. Replace the example email with
your GitHub email address (your @berkeley.edu email).

ssh-keygen -t ed25519 -C "your_email@example.com"

(See Figure
F - -~ —
[ ] o 7 bpeck — -zsh — 80x24
" Last login: Wed Jul 16 10:08:02 on ttyseel | |
ibpeck@Briannas—MacBook—Pro ~ % ssh-keygen -t ed25519 -C "oski@berkeley.edu"l E
Figure 24:
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https://github.com/

4. When prompted to “Enter a file in which to save the key”, just press Return to ac-
cept the default location.

(See Figure

ssh-keygen
f srohani@Hameds-MBP ~ % ssh-keygen -t ed25519 -C "hammed.roh@gmail.com"
Generating public/priva ed25519 key pair

Enter file in which to save the key (/Users/srohani/.ssh/id_ed25519): l

Figure 25:

5. Next, you’ll be asked to create a passphrase (a password).
Please remember your secure password. You’ll have to enter it multiple times.
Nothing will appear as you type, that’s normal!

(See Figure[26])

cee ssh-keygen

f srohani@Hameds-MBP ~ % ssh-keygen -t ed25519 -C "hammed.roh@gmail.com"
Generating public/private ed25519 key pair.

Enter file in which to save the key (/Users/srohani/.ssh/id_ed25519)
Enter passphrase (empty for no passphrase):
Enter same passphrase again: t

Figure 26:

6. After entering you password, you'll see a bunch of random symbols. That means your SSH
key was successfully generated.

(See Figure

bpeck@Briannas-MacBook-Pro ~ % ssh-keygen -t rsa -b 4096 -C "bpeckll4@berkeley.edu"
Generating public/private rsa key pair.

Enter file in which to save the key (/Users/bpeck/.ssh/id_rsa):

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /Users/bpeck/.ssh/id_rsa

Your public key has been saved in /Users/bpeck/.ssh/id_rsa.pub

The key fingerprint is:

SHA256 : bcg8yP6mjVZNG4R4YOEGC2b9h+NbXTUTFXxSx4ecEUU bpeck114@berkeley.edu

The key's randomart image is:

+-——[RSA 4096]--——+

. =&E|

1+ + . 0.
lox o o

|+ ..++.0. . |
| +0+5+00 |
| +.+ +0+ |
I o= |
| 0+0 |
| .000 |
+-———[SHA256 ]-———— +

Figure 27:
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7. Now, start the SSH agent in the background by running the following command in the ter-
minal:

eval "$(ssh-agent -s)"

(See Figure [28)

. o=+0 . .

++0E  .+0++. 000

+----[SHA256]-----

srohani@Hame ~ % eval "$(ssh-agent -s)"
Agent pid

srohani@Hameds-MBP ~ % [

Figure 28:
8. Add your new SSH key to the ssh-agent and store your passphrase in the keychain:

ssh-add ~/.ssh/id_ed25519

(See Figure[29)

- = RO - SRS

Last login: Wed Jul 16 10:40:33 on ttys0eo
bpeck@Briannas-MacBook-Pro ~ % ssh-add ~/.ssh/id_ed25519

r—

Figure 29:
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9. Copy your SSH public key to your clipboard.
On Windows:

clip < 7/.ssh/id_ed25519.pub

On Mac:
pbcopy < “/.ssh/id_ed25519.pub

Nothing will appear after you run this, all good! Your key is now copied, just as if you called
Ctrl + C.

(See Figure[30)

y

C—
O @ T2 bpeck — -zsh — 80x24

Last login: Wed Jul 16 10:39:89 on ttyseel
bpeck@Briannas-MacBook-Pro ~ % pbcopy < ~/.ssh/id_ed25519.publ]

Figure 30:

10. In your web browser, open GitHub. Click your profile photo in the upper right corner.

(See Figure
Q Type (7] to search 8 - + -~ @O QE

Latest changes

> 4 hours ago
Support for issue forms in chat and
file uploads in spaces

Figure 31:

11. Click Settings (a bit more than halfway down the menu).

A, Try Enterprise

A Feature preview

{8l Settings

Figure 32:
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12. In the left sidebar of the settings page, under Access, click SSH and GPG keys.
(See Figure

Access

£ Billing and licensing W
B9 Emails

(1) Password and authentication

(1) Sessions

22 S5H and GPG keys

Organizations
@ Enterprises

[J Moderation v

Figure 33:

13. Click New SSH key or Add SSH key.
(See Figure

This is a list of SSH keys associated with your account. Remove any keys that you do not recognize.

Authentication keys

Figure 34:
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14. In the Title field, give your key a name (e.g., “[your name]’s Personal Laptop).
In the Key field, paste the key you copied earlier.

(See Figure

Add new SSH Key
Title
Oski's Personal Laptop From either the “pbcopy” or
“clip” command, paste your
Key type public key in this box.

Authentication Key *
Key
Begins with 'ssh-rsa’, ‘ecdsa-sha2-nistp256/, ‘ecdsa-sha2-nistp384), ‘ecdsa-sha2-nistp521, 'ssh-ed25#19', 'sk-ecdsa-sha2-
m, or * m

Figure 35:

15. Click Add SSH key to save it.
(See Figure[36)

Add new SSH Key

Title

Oski's Personal Laptop

Key type

Authentication Key ¢
Key

[your pbeopy or clip paste here]

Figure 36:
16. Finally, test that your SSH key is connected by opening up the terminal and running:

ssh -T git@github.com

The terminal might ask: “Are you sure you want to continue connecting (yes/no)?”
Type: yes
(See Figure

= — aE —

@® [ ] bpeck — ssh bpeck@dragon.astro.berkeley.edu — 90x24
bpeck@dragon ~ %|ssh -T git@github.com
Enter passphrase for Key '/u/bpeck/.ssh/id_ed25519':

Hi bpeckl114! You've successfully authenticated, but GitHub does not provide shell access.
bpeck@dragon ~ % [

Figure 37:
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17. Lastly, I would recommend setting up your git username and git email locally. Call:

git config --global user.name "Your Name"
git config --global user.email "your.email@example.com"

Replace "Your Name" with your name and "your.email@example.com" with your @berke-
ley.edu email address.
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7 Anaconda (Jupyter Notebooks)

We are done installing Git and GitHub! Only a couple of installation to go, but these should be a
bit easier.

Anaconda is a big software package that includes a lot of useful tools for this class and for scientific
computing in general. One of the most important tools it comes with is Jupyter Notebook: a
web-based, interactive environment where you can write and run Python code. We will also work
with Jupyter Lab which provides a more interactive environment than Notebooks alone.

This is the software where you might be writing a majority of your Python code. Many assignments
throughout the course will rely on Jupyter Notebooks.

Mac users: Before beginning, you need to check you Mac’s chip type. In the top-left corner of
your screen, click the Apple logo, then click About this Mac.

(See Figure[38)

@ Finder File Edit View Go

About This Mac

Svstem Settinas... 1update  of

Figure 38:

Look at the line that says Processor:
e If it says something like “Apple M1” or “M2”, you have a Silicon Mac.
e If it doesn’t have an “M” (e.g., says “Intel”), you have an Intel Mac.

Keep this in mind as we go through the next steps.

(See Figure[39)

MacBook Pro

Processor | 2.8 GHz Quad-Core Intel
Core i7

Graphics Intel Iris Plus Graphics
655 1536 MB

Memory 16 GB 2133 MHz
LPDDR3

I Serial number C@2YWOR9LVDM
{ macOS Sequoia 15.4.1

Figure 39:
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1. Make sure you're in a place with strong WiFi. Otherwise, downloading and installing Ana-
conda might take a while. This is especially true if you're using eduroam during peak hours
in a crowded location.

2. Go to the |Anaconda Installation pagel

3. Click Skip registration under “Provide email to download Distribution.”

(See Figure[{0)

£ snaconds.comidowniond * (]

) ANACONDA Products  Solutions Resources Company U FreeDownload  Signin —

Distribution
Provide email to download

FREE DOWNLOAD* Distribution

Register to get everything you need 1o get started on your
ud Note

wor loud Notebooks, Navigator, Al £

Figure 40:

4. Scroll down to the section labeled Distribution Installers.

24


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

5. Mac users:

e Click Download for Mac
e Then, based on your computer’s processor type:

— If you have an Apple Silicon Mac (M1, M2, etc.), click Download for Apple
Silicon

— If you have an Intel Mac, click Download for Intel
Windows users:

e Click the Windows tab (might be below Download for Mac).
e Then click on 64-Bit Graphical Installer (914M) to beging downloading Anaconda.

(See Figure

Distribution
Installers

& Download forMac | v

Download for Apple Silicon & bubleshooting.

Download for Intel

&

E Windows A

Python 3.13

Y 64-Bit Graphical Installer (914M)

Figure 41:

6. Follow the installation instructions for your operating system (Mac or Windows).
Heads-up: the download and setup might take a while, especially on show WiFi.
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7. Once the installation is complete, open the Anaconda Navigator app.

(See Figure

Baest match

Anaconda Navigator (anaconda3)

Apps

L Anaconda Navigator (anaconda3)

™7 Anaconda Prompt (anaconda3)

nact

R Anaisis Sevices Deployment
Wizard 18

Search the web

Figure 42:

8. Inside Anaconda Navigator, search for the app called Jupyter Notebook and click Launch.

(See Figure

) ANACONDA ° [ -]

" = c
- P
.

Figure 43:
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9. If you see the screen below open in your browser, then you’ve successfully installed Jupyter
Notebook!

(See Figure

Z Jupyter

Fies  Running  Clusters
To import a notebook, drag the file onto the listing below or click here. New~ &
- # / examples

O.

O Builtin Extensions

0 Customization

[ Embedding

£ IPython Kernel

[ Interactive Widgets

[ Notebook

[ Parallel Computing

[ images

O utils

& index.ipynb

Figure 44:
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8 Visual Studio Code (VS Code)

Visual Studio Code (VS Code) is a code editor that’s great for writing and running Python
scripts. It’s especially useful for larger programs or assignments that are too complex for a Jupyter
notebook. For this course, you’ll use VS Code for both assignments and projects.

1. Go to Visual Code Studio page.

2. Click the Download button and follow the installation instructions for your operating system.

(See Figure

5 Visual Studio Code Docs Updates Blog APl Ext

The open source
Al code editor

Figure 45:

3. Once installed, open the VS Code application. If you see the screen below, that means the
installation was successful!

(See Figure [46])

Walkthroughs

Recent B et started with Jupyter N

More.

Figure 46:
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https://code.visualstudio.com/

. Now we will install an extension. Click on Extensions (cube icon) on the left sidebar.

(See Figure

Figure 47:

. Search Python and click Install. (See Figure[{9)

Figure 48:

. Windows users: Change the language of your terminal in VS Code by calling Ctrl 4+ Shift
+ P. A new search bar will open: (See Figure [49)

Figure 49:
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Good job :) you are done with installations.
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