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Git is a popular version control system. It allows users to create “snapshots” of projects (usually software)
at various points, in what is called a repository. It allows users to maintain multiple versions of the same
project, and to “roll back” changes or change between variations of a project easily. It is also possible to
share repositories with multiple users, so that many people can work on a large project together.

Git was originally developed for maintaining large software projects. (In particular, it originated for work on
the Linux kernel.) However, it has become used in a wide variety of other fields, and is increasingly popular
in Data Science to maintain collections of scripts, data, and reports. We will be using it this semester, so we
will need to get everyone set up and using Git quickly. This guide will help you get started with Git and
with a shared repository called GitLab.

Most of the installation instructions here are loosely based on Happy Git and GitHub for the useR (https:
//happygitwithr.com). Consult those directions for additional options.

To get started with Git and GitLab, you will need to do the following:

Installing Git on your Machine

Installing Git will vary by operating system. We’ll check for a successful installation at the end.

Windows

If you believe you have already installled Git, you can use the search bar to see if you can find “Git” and
“Git Bash”. If these do not show up, you should install Git.

It is recommended that you install Git for Windows (see gitforwindows.org). This installation includes Git
Bash, which is very useful and allows you to use Git similarly to the way other operating systems do.

Happy Git and GitHub for the useR includes the following note:

NOTE: When asked about “Adjusting your PATH environment”, make sure to select “Git from
the command line and also from 3rd-party software”. Otherwise, we believe it is good to accept
the defaults.

Linux

You can check to see Git is installed by typing git at the command line. (If it’s installed, you will get a help
message about using Git.)

If not, you can install Git via a package manageer, using the usual commands like
> sudo apt-get install git

or
> sudo yum install git
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Mac

On a Mac, just issue the command
bash --version

If Git is installed, you will see the version. If not, you will get an offer to install the command line tools for
XCode; accept this offer.

Checking

If Git is installed, issuing
> git --version

at the command line will give you the version installed. (On Windows, use the Git Bash shell, which came
with the installation.)

Configure your local Git

We now need to issue a few commands to configure your Git installation correctly. Issue the following at the
command line (use Git Bash on Windows):

• Set your name. This will be used to mark your repositories. You want to set it globally, so that all of
your repositories you set up from now on will know who you are. The command is:
> git config --global user.name 'Alexis Student'

• Set your email address in the same way:
> git config --global user.email 'as123456@edinboro.edu'

You can verify these were set as you wanted them with the command git config --list, which will show
everything currently set for you.

Using Git and GitLab

Git will allow you to maintain version control of your local projects. To share projects with other people, you
will need a remote repository to link with your local repository. Two common remote repositories are GitHub
and GitLab.

Structure of Git and GitLab

When you are using Git and GitLab, you will maintain copies of your work at a series of four levels:

• Working Directory: Your actual files you are working on at the moment. These can be messy and
in complete disarray, and no copies are maintained.

• Staging Area: When you have the files in a semi-respectable state, you are ready to prepare them to
take a snapshot. To do this, you move the files to a staging area. Nothing is preserved yet; you are just
preparing the set of files you will preserve.

• Local repository: Once you have the files you want to preserve in the staging area, you perform
a commit. This makes a snapshot of the files, which will be preserved for the future on your local
repository.
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• Remote Repository: Periodically you should push your files to the remote repository (in our case,
GitLab), which you can think of as “publishing” the files so that others (such as your professor) can see
them. Then your collaborators can view your various commits.

If you are working with other collaborators who may have also pushed updates to the remote repository, you
will also want to pull new updates you do not yet have from the remote repository to your local repository.

Of course, if you are working with others on the same repository, you may occasionally end up with conflicting
changes. You would then have to manage how to merge these changes, but that is another subject.

Logging in to GitLab

Edinboro MACS maintains a GitLab repository at codestore.cs.edinboro.edu. You will need to log in to
this repository.

If you have never used codestore before, then you will log in using your Edinboro email address up until
the ‘@’, and the password will be your last name followed by the 6 digit number in your email address. (So
something like Hoggard012345.)

If you have used codestore before, you can just use the same login.

If you still have your initial password, you will be asked to change it now. Do so and log back in.

Clone a Repository

Now that you are logged in, you should see a list of projects. One is labeled with your name, and you are
listed as a “Developer”. (You are listed as “Guest” on the others.) Click on your project to enter. (You can
also select “Projects” from the top, or “Groups” to go to the “DSCI 301 Fall 2019” group, which you are part
of.)

Now we will copy (or “clone”) this project to your local machine.

At the top middle of your screen should be a URL, labeled with a pull-down menu which says “http”. (If it
says “ssh” instead, switch it to “http”.)
We will connect using http protocols. (If you are on campus, you will also be able to set up access via ssh,
but this will not work off campus.)

Click on the button next to the URL to copy the link to the clipboard.

On your local machine, you will go to the command line. (On Windows, use Git Bash.) Issue the following
command:
> git clone <http address>

Replace <http address> with the URL you copied above. The directory will be copied on to your local
machine at your current location.

Add Files to the Local Repository

You should see that the repository contains a README file, but nothing else.

Let’s add something to the repository.

Create a new folder in the repository called Lab01. In that directory, save an R script called Basic.R, which
just has a comment at the top with your name:
# John Hoggard

Now go to the git command line (Git Bash on Windows) and type
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> git status

This will show you that you have a new untracked directory with a new untracked file. We want these to be
tracked, so type the following to add the files to the staging area:
> git add .

(This will add the current directory and everything in it.) Try git status again to see how the files git is
tracking have changed.

Now let’s make our first commit to the local repository. When you make a commit, you give a description of
the commit. You can include a string for this purpose by adding something like -m "Commit message" after
the command. So let’s enter this with a commit message “Lab01 and Basic.R added.” with the following:
> git commit -m "Lab01 and Basic.R added."

If you don’t provide a commit message on the command line, git will take you to an editor to create a message.
On Windows, the default editor is called Vim (which you are probably not familiar with). You can change
the default editor with the line git config --global core.editor followed by the name of an editor on
your system. (So on the Linux machines in the lab, you could give something like joe or nano if you wish.)

Now try git status again, and you should see that your local directory is considered “clean”; that is, you
have no updated or untracked files.

Finally, let’s push this back out to GitLab. To do this, you need to issue a push command. You are pushing
the results of your primary branch (referred to as the master branch) back to where you got it from (which
has nickname origin). The command to do this is:
> git push origin master

(Push to origin our master branch.)

Check on GitLab to see that your changes have propagated.

Reverting

Let’s add something more: Go back to Basic.R and add commands to generate a scatterplot of petal width
vs. petal length for the iris data in the iris data set. Save the file.

Now:

1. Check the git status to see what is tracked and not.
2. Add the untracked file to the staging area.
3. Commit (with some appropriate message like, “Added scatterplot.”)
4. Check status again to make sure everything is up-to-date.

Now, let’s “accidentally” delete the scatterplot command from the file, and save and close the file.

Oh no! We have surely lost hours of work, and it is gone forever! Right?

No, because there is a copy of all the files stored in our repository! Note in the git status message, it indicates
how to get back one file from the last commit. (Note that this will overwrite the file in your working directory,
so be careful about this!)
> git checkout -- Basic.R

Re-open Basic.R, and behold–our previous version of the file is back!

Finally, note that you can move (temporarily) to any previous commit if you want to look around a bit. Issue
the command git log to see a list of your previous commits. Each one is accompanied by a hash code which
identifies the commit.
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To temporarily switch to a previous commit state, enter
>git checkout <hash-code>

When you are ready to go back, you just want to check out your master branch, so you can go back with
> git checkout master

(There are also ways to start a new branch from an old commit, or completely revert to a previous state, but
these are more advanced topics.)

Ignoring Files

We went to so much effort to recover that amazing graph we created previously. Maybe we’d like to share the
picture with someone else. Let’s export the graph to a PNG file.

To do that, we’ll open a PNG file named “AmazingPlot.png” using the command png("AmazingPlot.png").
Then any plot commands will not go to the screen, but will go to the file, until we issue the command
dev.off() to close the file again. (You can also save the file interactively from the RStudio interface.)

So we’ll do something like this in the file:
png("AmazingGraph.png")
<plot commands here>
dev.off()

Once these are set in the file, make sure your working directory is currently aimed at the “Lab01” folder you
created (you can do this under the “Session” menu), and run the commands. (You can source the file under
the “Code” menu, or at the top of the editor pane.)

Now check the directory and see that your file is saved there.

Run a git status, and note that you have a modified file (Basic.R) and an untracked file AmazingPlot.
Let’s add them to the staging area:
> git add .
> git status

We should see the script and the PNG file in the staging area, waiting for a commit.

But wait! It may not be such a good idea to add binary files (like a PNG file, or an executable you have
compiled from source code) in a git repository. Git does not store these as efficiently as text files, and they
can always be generated by running the code again anyway. Maybe we shouldn’t add the PNG file after all.
How do we get it back out of staging?

The git status message actually tells us how to do this:
> git reset HEAD AmazingPlot.png

Now check the status, and see that AmazingPlot.png is no longer staged. But it is untracked. How can we
keep git from complaining about this?

We can actually tell git to ignore certain files by adding a file called .gitignore to a directory. Let’s create a
new text file (we can create it in R) called .gitignore and put it in the “Lab01” directory, with the following:
*.png

This tells git to ignore anything which ends in .png in this directory or any subdirectory. (If you want, you
can put a .gitignore at your very top directory in your project.)

Once .gitignore is saved, go check git status again, and note that git is now completely ignoring this file,
as it should. (But you’ll need to either add or ignore the .gitignore file itself, now!)
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You can add as many lines as you want to a .gitignore file, and can use wildcard characters similar to those
used in Unix-like commands.

Finally, push your results back to GitLab.

Note on Using Git with RStudio

It should be possible to use RStudio to manage git repositories in a graphical interface, but RStudio and git
do not seem to be able to cooperate in Ross 136. I am working on the problem.

You can try at home if you’d like. Instructions can be found in the “Happy Git and GitHub” documents at
https://happygitwithr.com/rstudio-git-github.html.
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