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Background

git is a distributed version control system created in 2005 by
Linus Torvalds.

From the manual
git - the stupid content tracker

Track changes of files in a project
Distributed development
Development as a tree (non-linear)
UC git server: eng-git.canterbury.ac.nz

git is not GitHub (Microsoft subsidiary).
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Idea

A project is a (non-linear?) sequence of versions (commits).
Each commit gets a unique identifier (id).
git stores each version, along with parent id(s).

8e0c 671c 4b04

fb27 108c

8ffd de24

Versions are linked by sets of changes.
git can compute the changes (diff) between any two
commits.
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Idea

A project (repository, repo) is a tree of versions (commits).
Each commit gets a unique identifier (id).
git stores each version, along with parent id(s).

8e0c 671c 4b04

fb27 108c

8ffd de24

Versions are linked by sets of changes.
git can compute the changes (diff) between any two
commits.
We can freely browse the version history.
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Idea commit
commit 37329f538229ede87c5278c578e8a3e20c5d5cd6
Author: Louis Warren <louis@lsw.nz>
Date: Wed Oct 21 17:14:16 2020 +1300

Add to idea slide

diff --git a/gitgood.tex b/gitgood.tex
index 8ca43ce..1d826d2 100644
--- a/gitgood.tex
+++ b/gitgood.tex
@@ -45,7 +45,8 @@ cbox/.style={rectangle,draw,minimum size=1cm,fill=red!15},

\begin{frame} \frametitle{Idea}
\begin{itemize}

- \item A project is a (non-linear?) sequence of versions \emph{(commits)}.
+ \item A project \emph{(repository, repo)} is a tree of versions
+ \emph{(commits)}.

\item Each commit gets a unique identifier \emph{(id)}.
\item \git\ stores each version, along with parent id(s).

\end{itemize}
@@ -74,6 +75,7 @@ cbox/.style={rectangle,draw,minimum size=1cm,fill=red!15},

\item Versions are linked by sets of changes.
\item \git\ can compute the changes \emph{(diff)} between any two

commits.
+ \item We can freely browse the version history.

\end{itemize}
\end{frame}
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Setting up a new repository

To create a git repository, rooted at the current directory:

git init

Example
cd thesis
git init

Result
Initialized empty Git repository in
/home/louis/thesis/.git/

This can be in a directory with an existing project, or an empty
directory.
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Setting up by cloning

If a git repository already exists remotely (more on this later):

git clone <url>

Example
git clone https://eng-git.canterbury.ac.nz/lsw28/gitgood.git

Result
Cloning into 'gitgood'...
remote: Enumerating objects: 31, done.
remote: Counting objects: 100% (31/31), done.
remote: Compressing objects: 100% (27/27), done.
remote: Total 31 (delta 10), reused 0 (delta 0)
Unpacking objects: 100% (31/31), 76.98 KiB | 4.28 MiB/s, done.

If the repository is not public, you may be prompted for a
username/password.
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Workflow

Changes for
next commit

Git repository

Working directory

Staging area

8e0c 671c 4b04

fb27 108c

8ffd de24 new

status

thesis.tex bibl.bib appendix.tex data/proc4.txt

add

commit

checkout
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Workflow

You can check which files you have updated using

git status

Once you’ve finished some work task, you can prepare a new
commit by adding files to the staging area. You can use git add
multiple times, or just specify all of the files on one line.

git add <file1> <file2> ...

Run git status again if you want to see what you’ve added.

Finally, create the new commit, giving it a (commit message).

git commit -m "commit messsage here"

The message should briefly describe your changes.
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Workflow example

Example
git status

Result
On branch master
Your branch is up to date with 'origin/master'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in

working directory)
modified: gitgood.tex

no changes added to commit
(use "git add" and/or "git commit -a")
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Workflow example (cont)

Example
git add gitgood.tex
git status

Result
On branch master
Your branch is up to date with 'origin/master'.
Changes to be committed:

(use "git restore --staged <file>..." to unstage)
modified: gitgood.tex

Example
git commit -m "Add workflow example"

Result
[master 29aba56] Add workflow example
1 file changed, 80 insertions(+), 2 deletions(-)
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What should I track with git?

Not everything should be tracked by git.

Do track:
Text-based files that you created and edit

Do not track
Large binary files (images etc) - they slow things down, and
don’t have a meaningful history
Files generated by programs (pdf, log, aux) - you don’t care
about the history of these, and you can generate them
yourself; they just add clutter

You can use a .gitignore file to ignore particular (types of) files.
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How do I move files?

If you move or rename files as you normally do ( mv or using your
file browser), it will look to git like you deleted a file and created
another. Sometimes it’s clever enough to notice but it’s best to
have git move the file for you:

git mv <oldname> <newname>
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History

You can see the history of commits from here using:

git log

Result
commit 29aba568507bff1fff875335c4f887d38475cd23
Author: Louis Warren <louis@lsw.nz>
Date: Fri Oct 23 10:06:16 2020 +1300

Add workflow example

commit 3b507a9d739f06ad868e5041c6cc5310be4965ea
Author: Louis Warren <louis@lsw.nz>
Date: Thu Oct 22 17:23:25 2020 +1300

Update workflow diagram

...
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Checkout

To work with your repository at a previous commit, find the
commit id (just the first few characters is enough), and:

git checkout <id>

Or you can go back one commit:

git checkout HEAD^

To get back to the end of the branch:

git checkout <branch>

Example
git checkout master
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See changes

Help, I just overwrote my slides with the script for Bee Movie!

git diff

Result
diff --git a/gitgood.tex b/gitgood.tex
index 4781a07..b471bdb 100644
--- a/gitgood.tex
+++ b/gitgood.tex
@@ -1,346 +1,4564 @@
-\documentclass{beamer}
-\usetheme{Warsaw}
-\definecolor{beamer@blendedblue}{RGB}{204,0,17}
-
-\theoremstyle{example}
...

+According to all known laws
+of aviation,
+
+there is no way a bee
+should be able to fly.
...
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Clear changes

You can reset all of the changes in your working directory, getting
you back to your last commit.
Warning: any changes you have not committed will be lost!

git reset --hard

It should be clear that when you’re running a command that
contains --hard , you should tread carefully...
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Revert changes

What if you actually committed some changes that you don’t
want? What if you did that a month ago, but only just realised it?

You can undo any commit in your history with

git revert <id>

again, looking up the commit id using git log .

Actually this creates a new commit which does the inverse of that
one. Nothing is lost by doing this.
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Remote repositories

Git repository

Remote repository

8e0c 671c 4b04

fb27 108c

8ffd de24

8e0c 671c 4b04

fb27 108c

8ffd de24

pushpull
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Working with remote repositories

If you cloned a remote repository, it will be listed in the remotes
list with the name origin. You can work with it right away.

If you created your own repository, you can add a remote one using

git remote add <name> <url>

(use the name origin for your default one to make life easier).

Common workflow: create a repository on your computer, work on
it, create an empty repository on a server, then set it as remote,
and push to it.
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Pushing and pulling

To push new commits that you have on your machine to the
server:

git push

To pull new commits from the server to your machine:

git pull

Troubleshooting
The first time you do this in your repository, you will have to tell
git which remote repository and branch you want to work with:
git push -u origin master
for the master branch.
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I forgot to pull and now I can’t push

If you are trying to push commits, but the server has some
commits that you don’t, it won’t know where to put them.

Git repository

Remote repository

8e0c 671c 4b04 de24

8e0c 671c 4b04 8ffd

×push
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I forgot to pull and now I can’t push

You need to get the remote commits locally first. You could do

git pull

which will create a merge commit - resolve the situation by
combining your local work with the remote work

Git repository

8e0c 671c 4b04

8ffd

de24

merge
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I forgot to pull and now I can’t push

Alternatively, you can do

git pull --rebase

which will base your commits off of the end of the remote branch
your local work with the remote work

Git repository

8e0c 671c 4b04 8ffd de24
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Stashes

What if the commits you want to pull will clobber your local
uncommitted changes?

Thankfully, git won’t let that happen. Running git pull will
give you an error that your local files will be overwritten.

Solution: running

git stash

will stash your local changes. You are then free to pull, and then
run

git stash apply

to apply your local changes back. It’s like a rebase but without you
having to commit your local changes.
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Handling conflict
We’ve just seen three cases in which git is expected to combine
parallel changes. It is surprisingly good at doing so even when the
changes are in the same file. Sometimes, however, there is simply
no solution; it is up to you to decide what the result should be.
Result
CONFLICT (content): Merge conflict in gitgood.tex

Example
git status

Result
On branch master
Unmerged paths:

(use "git restore --staged <file>..." to unstage)
(use "git add <file>..." to mark resolution)

both modified: gitgood.tex
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Handling conflict

If we go to edit the file, we see a section like
<<<<<<< Updated upstream

just seen three cases in which git needs to combine
=======

just seen some cases in which git is expected to combine
>>>>>>> Stashed changes

We changed ‘is expected’ to ‘needs to’, but in the stash changed
‘three’ to ‘some’. Of course git doesn’t know which line we want!

Simply replace the section with the line you actually want.
just seen some cases in which git needs to combine

and you’re free to git add the file as normal.
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Conclusions
git is an excellent tool for collaborating, including with yourself.

Commit and push work at home, pull it and work on it at your
office.
Work on different sections of the same paper in the same file
with others, pull changes and see the merge happen
seamlessly.
Know that the hours of work you just did are stored on a
server that isn’t running Windows 10.
Don’t fear making breaking changes - feel free to delete that
old paragraph instead of commenting it out. You can always
come back to it.
Next steps: learn to create a new branch with git branch ,
make changes there, and then merge it into master with
git merge . You can try out completely rewriting a section,
while being able to switch back and forth to your normal work
when you need to.
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