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Executive Summary 

Version control software manages, archives, and 
(optionally) distributes different versions of files.  Git is the 
most popular program for version control and serves as the 
backbone for websites such as Github, Bitbucket, and 
others. 

In this mini-tutorial we will introduce basics of 
version control in general, and Git in particular.  We focus 
on two aspects of version control: maintaining a history of 
a project, and maintaining multiple simultaneous versions.  
Effective history management keeps a project clean and 
means that previous versions can be stored should they 
prove useful while formalizing the history-management 
process.  Maintaining simultaneous file versions facilitates 
collaboration and the creation of similar products. 

Participants will be able to get started using Git 
right away.  The tutorial covers the basics, including 
creating a repository, storing it externally on GitHub, 
tracking changes via commits, sharing those changes, 
getting others’ changes, recovering old versions of a 
project, branching a project into multiple (simultaneous) 
versions, and merging versions together.  

We show how to use Git from the command line 
and also how online tools provided by GitHub can help 
with the process and understanding a repository’s features.  
We also describe some Git and reproducible research best 
practices and demonstrate them through a notional project. 

We also explain what role Git plays in a 
reproducible research context.  Git itself will not make 
research reproducible, but by systematically tracking the 
history of a project, Git shows the relationship between 
chosen analytical methods, data used, and the results and 
conclusions.  All of these factors often change as a project 
evolves over time, and Git tracks that evolution. 
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Introduction
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• Getting Started
• Repos
• Tracking Data
• Branches
• Conclusion

We will see basic Git usage and concepts
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• Version control software manages 
changes in files as files are edited over 
time and by different users

• With Git, users can track changes made 
to files and back up old versions of files

• When multiple variants of a product 
need to be managed or different people 
make changes, Git tracks the differences 
across branches

Git is a popular and powerful open-source, version control software system
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Getting Started
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• Visit http://git-scm.com/ to download 
a copy of Git for your operating system 
(or use your operating system’s 
package manager, if available)

• Follow the instructions of the installer 
to get set up

• We will be working in a Windows 
environment for this tutorial

GPL: General Public License

Git is free, open source, and the de facto version control system

I’m going to assume 
you have Git installed 

now.
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You can open a Bash terminal to issue Git commands via a right-click 
on a directory on Windows

On Windows: click the 
folder, then right-click 

for this menu, then click 
Git Bash for a Bash 

terminal, or Git GUI for 
a graphical interface
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• The Windows Git installer provides both a GUI 
and a Bash terminal emulator for using Git

• While the GUI may seem beginner friendly, it 
serves mostly as a front-end to the command line 
interface

• Full utilization of Git’s power is easiest when 
using the command line

• Git concepts are easier to explain when using the 
command line

Git on Windows provides a GUI and a Bash command line

GUI: Graphical User Interface
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Set up initial user parameters using git-config
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We can determine a lot from a Bash prompt

Username (before 
@) and computer 
name (after @)

Working 
directory

Prompt 
awaiting 

your 
command

Bash is not Git; it 
is a shell (like 
PowerShell on 

Windows) and the 
default shell of 
Linux. We are 

talking about Git 
today, not Bash, 
though you may 

learn a little about 
Bash in the 

process.

We are using Git 
via Bash.
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We can configure Git to know who we are; this information will be useful 
when others look at the Git history and see your work

Tell Git what my name is. 
I need to put my name in 
quotes to make sure that 
the space character is a 

part of the name.

Similarly, tell Git my 
e-mail address

If we don’t supply a 
name/e-mail, this 

command reports the 
current settings
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“How interesting! How can I learn more about how this command works?”
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“How interesting! How can I learn more about how this command works?”

Every Git command has a 
manual page accessible 

via the --help option

On Windows, the manual page will be 
opened in a browser window; try to look 

for examples for what you want to do
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Git powers popular code sharing websites such as GitHub
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Repos
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• Git tracks the history of these files and 
their differences across time and 
between branches

• Repos generally contain entire projects
• Users access the project by accessing 

the repo, and the project is shared by 
sharing the repo

• Repos are as simple as folders 
containing files

A Git repository is a collection of tracked files
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Many web services host repos (but you don’t need to use these to use Git 
on your own computer)
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We can create a repo on GitHub and then clone it to a personal 
computer
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We can create a repo on GitHub and then clone it to a personal 
computer

Click me 
to make a 
new repo 
on GitHub



19

Fill out the form to create a new repository

Click me to 
make a new 

repo on 
GitHub

For real work, follow your 
organization guidelines 
on where to store data. 

For example, IDA 
employees need to use 

the IDA internal BitBucket 
for repo hosting, not 
GitHub (for sponsor 

work).
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Now we can view our repo online
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Now we can view our repo online
Repo URL, 
important 
for sharing

Repo identifier 
(note connection 

to URL)

Some files 
already in the 

repo, created by 
GitHub (click to 

view)

Which branch we 
are viewing (will 

discuss branches 
later)
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We can view files online

File 
contents

The file we 
are viewing, 

including 
what branch

Who works 
on the file 
and recent 

activity

Click this to see 
the file’s commit 

history (will 
discuss commits 

soon)
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To get this repo onto our computer, we need to clone it
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To get this repo onto our computer, we need to clone it

Click this to open a 
dialog to allow 
easy cloning

Click to copy the 
repo URL for 

cloning
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Use the command git clone to get a copy on your computer
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Use the command git clone to get a copy on your computer

The git clone command The URL you copied; wrap 
in quotes to be safe
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Once you run the command, you have a working copy of the repo on 
your computer

Output once you run the 
command; everything is okay

Now it’s on 
our computer

What’s inside the 
directory; it matches 

what we saw on GitHub 
(except for .git; ignore 

this folder)
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Summary: Making and getting repos

Command Description Examples

git init Create a new repo git init

git clone Clone an existing repository git clone “https://github.com/someuser/someproject”
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Tracking Data
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-- ······
++ ······
++ ······

• A Git commit is the basic unit by 
which Git tracks changes to 
tracked files

• The Git user adds files for Git to 
track and tells Git when to track 
changes made to a file

• For text files, Git tracks only the 
difference between the current 
file and the most recent version

• Users can “check out” previous 
commits to recover the (tracked) 
state of the project at the time of 
the commit

Git tracks changes via commits

-- ······
++ ······
-- ······

++ ······

-- ······
-- ······
-- ······

-- ······
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• With Git, you can track changes as they are 
made

• If you make an immediate mistake, it can be 
undone

• If you made a mistake several weeks ago 
that is not obvious until now, Git can help 
find where the error happened and help 
address it

• If a deleted file turns out to be useful, you 
can retrieve it

• You can branch to try out an idea without 
losing the original files known to work

• You can easily manage multiple versions of a 
product simultaneously

Using Git is like belaying* while mountain climbing; if you fall, you fall 
three feet, not three hundred feet

*Belaying is climbing a rock wall with a rope. The climber is attached to a rope that is either held by someone at the top of the cliff or looped around something sturdy while a partner stands 
on the ground with the other end of the rope. As the climber progresses, their partner keeps the rope taut; should the climber let go of the wall, they will only fall as far as the slack in the rope 
allows, which keeps the climber safe and ensures not too much progress is lost.

Wikimedia Commons
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Our Git repo should have a README.md file; let’s make one!

This is a plain text file that describes 
what is in the repo and how to use it. 
The .md extension signals that the 

contents follow the Markdown format, a
simple format to indicate text formatting

(to learn more, see 
https://www.markdownguide.org). This
is a common file in Git repos so some
repo hosts give it special treatment.

Just because the file is 
saved in the repo’s 

directory, though, doesn’t 
mean that Git is tracking 

it; we need to make a 
commit that adds it.
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Use git commit to create a commit that adds the file and describes 
its contents
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Use git commit to create a commit that adds the file and describes 
its contents

git add is the 
command for 

adding changes to 
a commit to track

Name the file with the 
changes to track

git commit is the 
command for 

creating a commit, a 
“save point” 

containing a set of 
changes made to 
the files in a repo

The -m option is 
for adding a 

message 
summarizing what 

changes were 
made in the 

commit (keep it 
short)

Our local git repo now has this 
commit, but the remote repo 
(on GitHub) is unaware of it 

and is unchanged.
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Use git push/git pull to keep your local repo copy up-to-date

HOST 
SERVER

LOCAL LOCAL

• The commands git push and git 
pull keep local copies of git 
repositories up-to-date with the 
external host of the repository

• After committing changes, use git push 
to propagate those changes to the host 
(and thus to everyone else with an up-
to-date repo)

• Push changes at least at the end of the 
day when work is done

• Use git pull to make the local repo up-
to-date with whatever is on the server

• Pull changes at the start of the day 
before starting work
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Pushing to GitHub for the first time may require authentication
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Pushing to GitHub for the first time may require authentication
git push is the command 
for propagating changes to 

the external repo copy

The -u option is needed 
for authentication the first 

time, opening a dialog 
box

Follow the 
instructions…

Now the command 
is done and we 

can see our 
changes online



38

The changes are now online

This file is in the repo 
now; GitHub shows 

the time since the last 
commit, and the 

message associated 
with that commit

GitHub looks for 
README.md files 
and renders them 

specially; these files 
describe your project 

to others
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Let’s make more changes!

We’re structuring the project around a statistical analysis of 
ocean chlorophyll data using generalized additive models. That 

will be described in a file stored in the vignettes directory. 
README.md has been changed to reflect this purpose.
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Track them changes!
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Repeating these three commands will be 90% of your Git commands
Instead of listing files to track individually, use this 

option to add all changes made to any file in the repo 
(unless that file is ignored; more on that later)

Commit message 
describing what 

change was 
made; please 

make your 
message 

informative

Push your 
commands to 

the remote host; 
you don’t need 
to do this with 
every commit, 

but do it at least 
at the end of a 

workday, or 
when wanting to 

share 
immediately

You control when you commit. 
Don’t commit a bunch of little 

changes, but don’t make several 
big changes and commit all at 

once. Find a middle ground. You 
should probably commit changes 
multiple times a day (don’t worry 
about saving space too much)
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Notice what all has changed on GitHub Indicates the 
most up-to-
date state of 
the project

README.md 
now has the 

new text

There are new 
files in the 

project

Now using the 
most recent 

commit message 
since this file was 

altered

This file has 
not been 
altered so 

nothing has 
changed
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Let’s see the history of the project so far

Click this to see 
the history of 
the project

An identifier of the commit we 
are looking at; this is the first 

seven characters of the commit’s 
identifier, known as its “hash” 
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Our project has a short history
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From here we can explore that history
Click this to 
see what the 

project looked 
like at that 

commit

The hash of a 
commit; click to see 

what changed in 
that commit

The commit author; 
this is why you 

needed to use git 
config

None of the features seen here 
are exclusive to GitHub; other 

repo hosts have their own 
versions of this, and Git itself can 
allow looking at this information.
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You don’t need GitHub to see the history of a repo; you can use git 
log instead
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You don’t need GitHub to see the history of a repo; you can use git 
log instead

Commit hash identifier 
(often abbreviated to 

first 7 characters)

Commit message describing what 
change was made

The contributor responsible for 
this commit, when they made 
it, and how to contact them

git log is 
the command 

for 
summarizing 

a repo’s 
history

If this is too long to fit on one 
screen, Bash might use a program 
called less to view it; scroll up and 

down with the arrow keys, then 
press q to quit
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Options you can pass to git log can alter the output and make it 
easier to see at a glance

Using these options can make a 
more digestible history of a project; 
see git log --help for more
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A commit lists precisely what the difference between it and the 
previous commit is; for text files, Git tracks differences only
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We are looking at what’s known as a Git diff (short for “difference”)

Additions to a 
file are shown 

in green

A whole new file is 
all additions, so all 
green (a deleted 

file would be all red 
for all deletions)

Deleted lines 
are shown in 

red; if a line was 
modified, the old 

version is 
deleted (red) 
and the new 

version added 
(green)

The full hash 
identifier of 
the commit

The file that was 
changed, with 
descriptor of 
where the 

change was 
made
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We can get the same information using git diff



52

git diff can compare many entities Git tracks

git diff is the 
command for 

comparing files 
tracked by Git

Determines what to 
compare; in this 
case, the current 

commit with the one 
prior
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Using git diff we can see changes made in commits to files
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For plain text files, Git tracks only the changes, and doesn’t copy whole 
files if it doesn’t need to

Red: what 
was removed

Green: 
what was 

added

What is being 
compared

Location 
in file

If this is too long to fit 
on one screen, Bash 
might use a program 
called less to view it; 

scroll up and down with 
the arrow keys, then 

press q to quit
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We can also see what changed in a specific file

List a specific file to see 
changes made to it only
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We can also see what a repo looked like at the moment a commit was 
made
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This includes not only changes made but the entire state of the project

This describes which 
commit we’re looking at
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We can also see what a repo looked like at the moment a commit was 
made

Click to go back to 
the current state
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We can do this without GitHub using git checkout
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This will bring a repo’s files to a previously tracked state

The commit we are 
checking out

git 
checkout 

gets different 
versions of 
the repo, 

including old 
commits and 

branches

This command actually changes the files on your 
computer, bringing them to the state in the 

previous commit. This command will fail if you 
made uncommitted changes in tracked files (so 

you don’t lose your work). Notice how this 
changed…



61

The repo’s contents on our hard drive will change when checking out a 
commit

Tracked files not in 
the old commit have 

been deleted

Files have been 
changed to their old 

state

If the old commit had files that 
have since been deleted, they 

would have reappeared.
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“So how do I go back to my most recent commit?”
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You check out the main branch

Check out a branch 
(our repo only has one, 

the main branch)

Notice how these 
changed.. These help 

you keep track of 
what version you’re 

looking at
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“Well, I only want one file from that commit.”
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Just say what file you want

Name the file you want

Up next…
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“Oh no! I deleted an important file! I want it back!”

1

3
2
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“Oh no! I changed and saved a file but all my changes were stupid! I 
want the old one back!”

1

3
2
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“Oh no! I changed and saved a file but all my changes were stupid! I 
want the old one back!”

1

3
2

WARNING!!!

git reset --hard will undo EVERYTHING! 
Be sure there are no changes in tracked files 

you actually want to keep!

THIS IS THE ONLY WARNING YOU WILL EVER 
GET BEFORE LOSING WORK THIS WAY!
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When using Git, you can now drop some terrible habits, like…

Using filenames to keep a 
history…
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When using Git, you can now drop some terrible habits, like…

Using filenames to keep a 
history…

Commenting out/keeping old 
useless code…
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When using Git, you can now drop some terrible habits, like…

Using filenames to keep a 
history…

Commenting out/keeping old 
useless code…

Using e-mail to manage 
collaboration/records…



72

A collaborator just did some stuff on their own computer…

By the way, I had a hard time 
pushing changes to GitHub 

because, as of August 14, 2021, 
GitHub won’t accept passwords on 

the command line. I had to generate 
a token and use that as my 

password. This was a headache 
that took a long time to deal with. Be 

warned that this may be an issue 
when communicating with GitHub.
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We can see these changes on GitHub and now need to get them locally
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Use git pull to bring the local repo on your hard drive up-to-date
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Use git pull to bring the local repo on your hard drive up-to-date

This command downloads 
all changes and brings the 
files up-to-date (it will fail if 
you have local changes) 

This is a summary of 
what’s changed and 

how much

You should run this at least in 
the morning before starting 

work to make sure you’re up-
to-date. Run again if someone 

just made changes needed 
immediately.
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Now those changes are available to work with
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We can convert that Rmd file into a Word file…

R Markdown is a 
format that can be 

translated into 
many other 

formats. Word is 
one of them, in 

addition to HTML 
and PDF.
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… that then appears in the directory with the original file…
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… but we don’t want to track this file

This file should NOT 
be tracked by Git!
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Not every file in a repository should be tracked

TRACK AVOID
Plain text files (txt, R, Rmd, py, …)

Files directly edited

Essential files that are hard to 
generate

Binary files (exe, docx, xlsx)

Files generated by other files

Irrelevant files

* These are guidelines and violating them may be reasonable
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• .gitignore describes files that, by 
default, should not be tracked in 
commits

• .gitignore is a plain text file containing 
descriptions of files that should be 
ignored

• File names and locations can be 
entered manually

• Pattern can also be used to describe 
classes of files to be ignored; if a file 
name matches the pattern the file will 
be ignored

• See https://git-
scm.com/docs/gitignore for more 
information on writing a .gitignore file

Use the .gitignore file to describe files Git should ignore when adding files 
to track changes



82

GitHub already made a .gitignore file with defaults

Comment; understood by 
a reader, ignored by Git

Ignore any file 
ending in .Rdata 

anywhere in the repo

Ignore all files in this 
directory

Ignore file like “Test-Ex.R” or 
“my_func_Ex.R” anywhere In the base directory, 

ignore files ending in 
.tar.gzIgnore any directories with 

.Rcheck in their name

In the vignettes 
directory, ignore files 
ending in .html or .pdf
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Now just add a line to ignore Word (.docx) files
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git status shows us what changes we are about to commit
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Notice that our Word file was not added with git add --all

See the current status of the repo 
(like what files are about to be 

changed in a commit)
A summary of what 

we’re about to 
change (such as 
adding files or 

changing them)
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It did not add the Word file when we committed the changes… 
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… Or pushed them to GitHub…
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… But it did track the other changes



89

Basic change tracking commands

Command Description Examples

git add Add changes to (or brand new) files to a staged commit git add myfile.txt
git add --all

git commit Commit changes git commit –m “Message”

git pull
For repos hosted remotely (such as GitHub), update repo 
with changes from host git pull

git push
For repos hosted remotely (such as GitHub), send 
changes to host git push

git rm Remove a file from tracking git rm myfile.txt

git reset Git’s “undo” command git reset --hard    # CAUTION: Deletes changes

git diff Compare commits and branches
git diff HEAD~ HEAD
git diff HEAD~ HEAD myfile.txt
git diff onebranch otherbranch

git status
Show the status of a repo (such as what will be changed 
in a commit) git status

git log See commit history git log

git checkout Retrieve data from commits git checkout identifier
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Branches
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• Commits represent moving forward and backward in 
time while branches allow for differences between 
files to exist simultaneously

• Git can track the difference between branches and 
propagate a change that affects both branches while 
maintaining what makes them distinct

• Changes made in one branch can be merged into 
another branch

• Branching provides a means for collaboration; each 
collaborator creates their own private branch to do 
their work

• Branching allows collaborators to simultaneously 
maintain different versions of a product

Branches allow multiple versions of files to exist and be tracked 
simultaneously
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What branches do we start out with?
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The branch that best represents the project’s most stable state is the main 
branch

List of branches, and 
which is the active 

branch

Branch management 
command; on its own, 

just lists branches

Notice me?
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Let’s create a personal branch

Notice me?

List of branches; cmiller
is the active branch

With the -b option, 
creates a new branch with 
the branch name following

When using Git with a team, avoid editing the main branch directly. 
Make edits on a personal branch freely. Changes to the main branch 
should be done via merging changes from other branches most of the 

time (we will discuss branch merging later). Only when the team is 
ready to “accept” edits should the main branch be changed.
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Now work primarily with the personal branch
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As we were doing work, a “collaborator” did some work too
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Note how to add a branch to the external repo
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Note how to add a branch to the external repo

There was an 
error; Git 

explained why, 
and suggested 

what to do 
instead

Setting the 
location where the 
branch is stored 
(this command is 

deprecated)
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We should sync our local copy of the repo now
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Read the resulting messages

Git is telling us 
about the branch 
that was created

Our new branch is not on GitHub: this 
is Git telling us how to put it there
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We can use the following command to track our branch remotely
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We can use the following command to track our branch remotely

Setting the location where the 
branch is stored
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To see the new branch, use git checkout
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To see the new branch, use git checkout

Name the branch 
to checkout

It’s now the active branch; it’s 
what we see on our computer
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To compare branches, use git diff



106

To compare branches, use git diff

One branch to 
be compared

Other branch to 
be compared Stuff in the branch on the right but not the 

left will be shown in green (an addition), 
and stuff in the branch on the left and not 

the right shown in red (a deletion)
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We can now compare what’s in the branches

If this is too long to fit on 
one screen, Bash might 

use a program called 
less to view it; scroll up 
and down with the arrow 
keys, then press q to quit
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“I only wanted to see which files are different, not the differences 
themselves.”
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“I only wanted to see which files are different, not the differences 
themselves.”

Option to show only 
filenames, not all 

differences

Which files differ 
between the two 

branches



110

Now go back to our personal branch
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A few more edits…
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• Eventually one may want to merge 
the changes made in one branch to 
another branch

• git merge will determine how 
the two branches should be 
merged together

• When using Git merge, check out 
the destination branch for the 
merge first, then call git merge 
sourcebranch

• The changes from the source 
branch will then be propagated to 
the destination branch

• Git may ask for a message to be 
written to explain the merge

Use git merge to propagate changes made in one branch to another 
branch 

SOURCE

DESTINATION
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A merge may be simple…
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In this case, it was not too hard

Check out the branch 
you want to merge into

On this branch, merge in the other 
branch; now all cmiller branch 

changes are a part of main
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A merger is treated like a new commit
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Our log shows a more interesting structure now

Note the fork…

For a more interesting 
visualization
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• Two users might edit the 
same line in two branches in 
different ways

• When those branches are 
merged, Git will throw an 
error and insert lines into 
files with unresolved 
differences

• After manually handling the 
conflicts with a text editor, 
commit the changes, then 
carry on; Git will view the 
conflicts as resolved

Merge conflicts happen when Git does not know how to properly merge 
branches, and needs manual intervention
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Let’s introduce a potential merge conflict when we merge into our 
collaborator’s branch…
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The merger fails…
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… and we can see where



121

… and we can see where

Lines from this 
branch

Lines from 
incoming 
branchSurprised that this is the 

only spot where a merge 
conflict happens? Git 

recognizes the 
differences elsewhere as 
intended. This allows for 
making changes to one 
master version of the 

project and propagating 
them to other deviations 

of the project.
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… and we can see where

Indicates where a conflict happened 
and in what branch what text 
appears (HEAD refers to the 

checked-out commit of the currently 
checked-out branch).
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To fix, edit the file to resolve the conflict…

In this case we deleted 
lines from one commit, 
but we could have done 
anything we wanted to 

resolve the conflict, 
even adding brand new 
lines. Git doesn’t care 
what you do to resolve 

the conflict.
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… Then add and commit your changes (just like any other commit)
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Basic branch management commands

Command Description Examples

git branch Branch management command git branch –d somebranch    # Delete branch
git branch –m old new       # Rename branch

git checkout Retrieve data from commits; discussed more later git checkout identifier

git merge Merge one branch into another branch git merge branchname
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Conclusion
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• As a research project carries on, the data and analysis techniques used are prone to change 
over time

• Results ultimately depend on the version of data and analysis used at any given time
• With Git, the evolution of the data and the analysis methods is tracked over time
• This allows for someone to see how the results of the project depend on the version of data 

and analysis used, and track down the specific version of these that made a particular 
analysis and what changed to produce a more current analysis

Git can be an important part of making research reproducible

DATA ANALYSIS RESULTS
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• Git is powerful and frankly intimidating 
software

• It is not the most simple version control 
system out there, but it’s popular for 
good reasons

• I often default to using Git for almost 
any project, regardless of whether I plan 
to share or not, or how big the project 
might be

• The more you use Git, the more familiar 
it will become

• Remember: --help, Google, and 
StackExchange are your friends

This is only the start of learning Git

Command Description

git log
See commit history; setting options can allow for making 
useful displays

git diff See what files changed between commits and in what ways

git bisect
Find the first “bad” commit (say where a bug was 
introduced)

git stash “Stash” changes, then reset to the most recent commit

git grep Search an entire repo using regular expressions

Commands I would love to talk about if I had time
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Cheat Sheet for Git
Command Description Examples

git config Configure Git git config --global user.name “Jane Doe”
git config --global user.email jdoe@ida.org

git init Create a new repo git init

git clone Clone an existing repository git clone “https:...”

git add Add changes to (or brand new) files to a staged commit git add myfile.txt
git add --all

git commit Commit changes git commit –m “Message”

git pull
For repos hosted remotely (such as GitHub), update repo 
with changes from host git pull

git push
For repos hosted remotely (such as GitHub), send 
changes to host git push

git rm Remove a file from tracking git rm myfile.txt

git reset Git’s “undo” command git reset --hard    # CAUTION: Deletes changes

git branch Branch management command git branch –d somebranch    # Delete branch
git branch –m old new       # Rename branch

git checkout Retrieve data from commits git checkout identifier

git merge Merge one branch into another branch git merge branchname
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BACKUP
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Navigating your computer using Bash
Command Description Examples

ls List information about files or directories
ls         # List files
ls –lh     # List files with description
ls –lha    # List all files with description

cd Change the current working directory

cd “My Documents”    # Go to My Documents folder
cd ..                # Go to parent directory
cd ~/                # Go to home directory
cd - # Go to last visited

pwd Print the current working directory pwd

head/tail Show the first few lines/last few lines of a text file (resp.) head “My file.txt”
tail my_file.txt

cat Can be used to show file contents (but has different purpose) cat “My file.txt”

mv Move a file; also used to rename files mv file.txt dir/file.txt
mv oldname.txt newname.txt

cp Copy a file cp original.txt new.txt

mkdir Create a new directory mkdir my_new_repo

rm Remove a file rm filename.txt
rm –r my_new_repo/*    # Delete subcontents

rmdir Remove a directory rmdir my_new_repo

exit Exit the shell exit
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