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A quick introduction...

Welcome to CompSoc’s Intro to Version Control with Git workshop!

This workshop is aimed at anybody who wants to learn how to better manage their code.
Having a clear, reliable way of managing code works wonders, whether you're crafting a solo
hobby project, tackling a group assignment, or working in the big wide world.

We hope this will be particularly useful for students taking ENCE260, INFO263, SENG202,
and SENG302, as well as any interested first-year students.

A note of caution

These upcoming skills involve sharing your code. Sharing code can be a wonderful thing -
there’s a beautiful culture around Free and Open-Source Software (FOSS), with masses of code
out there which anyone can use and even help create!

However, please be mindful when it comes to university assessments; you could land in hot
water if you, for example, publicly share assignment code or course material which you weren't
meant to. Most CSSE course regulations will specify explicitly that any code you write for lab
quizzes or assignments can not be uploaded publicly to Github - we can show you how to make
your repositories private! (See Keeping your lecturers happy for more details once you have a
handle on the basics.) If in doubt, talk to teaching staff or refer to departmental regulations.




How to approach this workshop

If you're completely new to Git and version control, you may like to focus mainly on Part Zero
and Part One. If you have some Git experience, feel free to dive into one of the later sections.

e Part Zerodescribes the theory of version control systems, and Git in particular.

e Part One covers some basic Git commands, from the ground up.

e Part Two will introduce the idea of using Git in conjunction with a hosting service -in
this case, GitHub. This means showing you how to share your code with the right

people, and work together with others on a project.

e Part Three introduces a few miscellaneous or more advanced topics, such as GitHub
Flow, and using Git with IDEs.

We plan to break halfway for pizza and some socialising, however if you zoom through the
handout, or take it a little slower, all good! No matter what point you're up to, when we say it’s
time for pizza, that includes you.

Pro tips:
e Take your time - Try not to pressure yourself to whizz through everything.
e Askloads of questions - We're here to help!
e Keep learning later - This handout will still be available to you after today.
e Have fun!



PART ZERO

What is this “version control” thing anyway?

The purpose of version control is to record the changes made to some collection of
information over time. This collection of information could be a coding project, website, set of
images, or even something like a book. It’s a simple premise, with awesome potential. Version
control is also sometimes called source or revision control.

Take alook at this:

TicTacTeepy

TicTacToe_v2.py

| TicTacToe_v3.py

| TicTacToe_vd 1.py

TicTacToe_vd.py
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| TicTacTee_vicd_noooo.py

| TicTacToe_vich_heeeeeceelp.py
TicTacTee_v5d_abandoned_GULpy

| TicTacToe_vG_re-thinking_career_choices.py
| TicTacToe_v7_FINAL.py

TicTacTee v7b_better FINAL.py - Copy

| TicTacToe vB_FIMAL for_real_this_time.py |

s

This is a method of version control! It's often where a lot of us start, and that’s just fine. But, it’s
not a super pretty sight, nor is it clear, maintainable, or simple to share with multiple people.
And it's easy to make mistakes, like accidentally saving over the wrong file. Although this kind
of method can work out okay for smaller projects, it’'ll haunt your dreams if you try to do
anything more complex.

There has to be a better way ... right?

Never fear! This process can be streamlined and powerful. That’s what we’re here to learn
about. Version control systems, such as Git, provide an elegant and reliable way to:

e Track the changes made to your code.
e Re-visit previous versions of a file or an entire project.
e Allow multiple people to collaborate in an organized way.



Below is an example snapshot of the sort of organizational power we can achieve. In this image
of a Git project, the colourful lines in the flow diagram represent different branches of

Create “branches” and “merges” in your project; this is sometimes called non-linear
development. For example, you could “branch” away from a particular line of
development to explore new or experimental ideas. And if you decide to later on, this
branch can be “merged” back into where you were before.

development. The comments detail the various changes that have been made over time:

--i'-

Fixed & swntes ervar.
Added support for nestLE Login fime to the backaround login thread and the
Implement sethlestl E ReconnectTimer) and call it
Werge branch’ master into weekend
Use _notkitingForLE( instead of _ LE Sttus() in a.bunch of places.
another tpo fin,
@ Tuvpo fis
@ Another small chaane touse Postare SQL quens formadt.
@ tinimal changes required to be able fo test the Fra with Postare SQL ac

Fised a logic error when seting the spot date.
Werged comman files from Fia-app info Fes-web (mosty end of da change

erge branch ' end of dayd
W Finali 7) tweak to "end of day processing.
Merge branch master into end of daw
Still pweaking spot date changes.
Changed expiving of old LE quotes to handle new EQD behaviour.
tierge branch master into end of day
Fixed bucket clearance at spot date change.
First pass at removing end of day processing.
Cdeepak- 2] Merge branch ' master into manuak logout
herqed o couple of changes from FRa-web back info FRa-app.
Refartored code slighly to allow for mainteining & constent numbe
Fised & template bug on the configuration page.
oo fid.

Figure 3: What a time to be alive.

So what’s Git? And how does it work?

Gitis a “distributed” version control system. It’s free and open-source.

Extra for Experts:

Version control systems can be Local, Central, or Distributed. Read more
about this here: https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control

The key element of Git is the repository, or repo for short. Simply put, the repository contains
the entire history of a project (and some other metadata). It stores this history as a series of
snapshots. You can access these snapshots to see exactly what a given file (or the entire

project) looked like at a particular stage of its development.


https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control

The main states of a file

There are three main states for a file in Git. These are: committed, modified, and staged. A
committed file is one which has been stored in your local repository. A modified file is one
which has been changed, but not committed. A staged file is a modified file which has been
marked to be included the next time you choose to “commit” your changes to the repository.

If you're a beginner, it’s totally normal for some of this terminology to sound bizarre and new.

After the next chunk of reading, we'll start practicing, which will help to make sense of these
concepts.

The main areas of a Git project

Above we talked about the states of files, which leads us neatly into describing the areas of a
Git project. Every Git project has three main areas:

Working Staging .git directory
Directory Area (Repository)

The .git directory / repository contains all your project metadata and other information, as
described above. For this section, assume we are looking at a project in progress.

The Working Directory is, as the name suggests, your work area. This is a “checkout” of one
version of the project. These files get pulled out of the repository and placed on disk for you to

modify.
Working
Directory

Staging .git directory
Area (Repository)

Checkout the project

The Staging Area is a sort of middle ground. As you modify files in the Working Directory, you
can place (or stage) these files into the Staging Area.

Working Staging .git directory
Directory Area (Repository)




Once you're ready, you can commit these changes, which means the files are taken from the
staging area and and stored permanently as a snapshot in your repository.

Staging .git directory
Area (Repository)
Stage Fixes

Working
Directory

And putting everything together:

Working
Directory
Checkout the project

Stage Fixes

So what's the relationship between file states and project areas?

Staging
Area

.git directory
(Repository)

A particular version of a file is in a committed state if it exists in the repository. A file which is
chilling out in the staging area is considered staged. A file which has been checked out of the
repository and modified (but not staged) is considered modified.

Summary

Woohoo, you made it through Part Zero! Remember, this information is here to give you a
general overview of what’s going on, and you don’t have to take it all in at once. You may find it
helpful to refer back to this section once in a while. Now, let’s put these ideas into action.



PART ONE

Here, we'll learn some fundamental Git commands.

First steps

Installing Git

All of the Erskine lab computers will already have Git installed, so hooray! However, if you're
working from home and need to install or update Git, Windows / Mac / Linux users can head
here for some tips: https://git-scm.com/book/en/v2/Getting-Started-Installing-Git

Terminal setup

Open up a terminal window. You can do this by pressing CTRL+ALT+T on the lab computers or
pressing the little >_ button on the taskbar:

Menu B S (-]

Navigate into a folder such as Documents. Within here, create a new folder called
MyProject, and then navigate into it. The commands might look like this:

cd Documents/
mkdir MyProject

Terminal Tips:
New to terminal? Here are some helpful commands:

e mkdir MyProject willcreateanew folder called MyProject.
o mkdir =make directory
o “Directory” is a fancy-sounding word for “folder”.

e cd MyProject willnavigate youintothe MyProject folder.
o cd=changedirectory

e 1s (that'sell, ess) lists the contents of the current directory.

e cat <filename> displaysthe contents of afile.

e Pressing the up/down arrow keys will show your command history.

You can also use CompSoc’s handy-dandy terminal cheatsheet if you want to.

First-time Git setup

When you start using Git for the first time, you should set your username and email address.
Enter the following commands into the terminal (using your own details):


https://git-scm.com/book/en/v2/Getting-Started-Installing-Git
https://drive.google.com/a/compsoc.org.nz/file/d/0B_BxIeNtPPcMcTdtdkRhdV90RlU/view

git config --global user.name “Jellybeans McLovin”
git config --global user.email jellybeans@example.com

The —--global option means that Git will always use this information for anything you do on
this computer. You only need to do this process once on a given computer (or once on any
Linux computer in the UC labs - it will configure your login to your UC account, not the specific
computer itself!).

To display your current settings, enter:
git config --list
Use this now to check that your username and email have been correctly recorded.

Getting help

You can get help on particular Git commands from within the terminal. Any of the following will
display the relevant manual pages for a command:

git help <verb>
git <verb> --help
man git <verb>

Forexample, git help config will bringup the manual pages for the config command.
Initializing a repository
There are two different ways to get a Git project going. We can:

e Option One: “Clone” an existing repository.
e Option Two: Initialize our own repository.

Here we'll go with Option Two, and start our own repository (later on in the handout, we'll
learn about Option One). In your terminal window, you should be located in the MyProject
directory (if not, please re-visit the Terminal Setup section). Enter the following command:

git init

This will create a subdirectory (a folder within your current folder) named . git . This is your
shiny new Git repository.

Extra for Experts:
Head here for an interesting discussion of the exact contents of a
Git repository: https://www.sbf5.com/~cduan/technical/git/git-1.shtml



https://www.sbf5.com/~cduan/technical/git/git-1.shtml

Tracking new files

Let’s create a couple of files, and get some practice with basic Git commands.

Always make a readme

It's good practice for every Git project to contain a readme file, which contains a description of
the project. Create a new file containing the following:

My first Git project.
Author: <your name>
Date started: <date>

Save this file as README . md within the MyProject directory.

Markdown Files
Markdown files, which have the extension .md, are an easy way of formatting
text on the web without faffing about with HTML . More information here.

Now let’s check the status of our project with the following command:
git status

You'll see that the README . md file is currently “untracked”. Hmmm:

[asd35@cs122231k ~/Documents/MyProject]$ git status
On branch master

Tnitial commit

ntracked files:
(use "git add <file=..." to include in what will be committed)

othing added to commit but untracked files present (use "git add" to track

It turns out that Git won't automatically keep track of this file for us. We need to explicitly tell
it to do so with the following:

git add README.md

Now, running git status again shows us that README . md is now tracked, and has been
placed in the staging area.


https://github.com/adam-p/markdown-here/wiki/Markdown-Cheatsheet

[asd35@cs122231k ~/Documents/MyProject]$ git add README.md
[asd35@cs5122231k ~/Documents/MyProject]$ git status
On branch master

Initial commit

Changes to be committed:
{use "git rm --cached <file>..." to unstage)

[asd35@cs122231k ~/Documents/MyProject]s l

First commit

To commit the currently staged README .md to the repository, enter:
git commit -m “First commit”

The -m allows us to add an accompanying message in-line, instead of via a text editor. If you left
it out, you'd be stuck in your default text editor, likely Vim on the lab PCs - you probably don’t
want to deal with this. A snapshot of this current state of the project has now been stored
permanently in the repository. Within the terminal, you'll see a summary of the changes you've
made in this commit:

[asd35@cs122231k ~/Documents/MyProject]$ git commit -m "First commit"”
[master (root-commit) @6ffl18f] First commit

1 file changed, 4 insertions(+)

create mode 188644 README.md

Now, a quick status check will show that:
[asd35@cs122231k ~/Documents/MyProject]$ git status

On branch master
othing to commit, working directory clean

Modifying files

Now, create a new file with the following contents:

How I wish that I could be
a happy humming bumblebee.

Save your masterpiece within the MyProject directory as poem. txt. Next, make two
commands in sequence:

1. Tell Git to track this file, using the add command.
2. Do acommit with the commit command and the message “Add a poem”.



Review these commands in the previous sections if needed. As a visual reminder of what we're
doing, here is adiagram from Part Zero:

.git directory
(Repository)

Working Staging
Directory Area

comit g

Now, make a change to the poem. For example, alter the second line to read:

How I wish that I could be
a bumbling mumbling manatee.

Save these changes (under the same name of poem. txt). Onagit status check, we'll see
that poem. txt is marked as modified. Note that it hasn’t been added to the staging area yet:

[asd35@cs5122231k ~/Documents/MyProject]$ git status
On branch master
Changes not staged for commit:
(use "git add <file=..." to update what will be committed)

(use "git checkout -- =file=..." to discard changes in working directory)

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

Now, stage the file using the add command, and then do a commit with this command:

git commit -m “Poem fix: Change bumblebee to manatee.”
Note 1: We have used the add command in two different contexts. Firstly, we used it on newly
created files; here the command causes the file to become tracked as well as staged. Secondly,
we use it a file which was already tracked but had been modified; here, the command will just

stage thefile.

Note 2: If you ever stage afile with git add, but then modify the file, you’llneed torun git
add again to stage the latest version.

Viewing changes

Let’s modify the poem again. Modify the second line, and third one, so that the poem reads:

How I wish that I could be



a bubbling fish beneath the sea.
Seaweed, yum yum yum.

You can use the following command to compare these modifications to your last commit:
git diff poem.txt

In the screenshot below, the red lines (preceded by minus signs) indicate lines which have been
deleted, and the green lines (preceded by a plus sign) indicate lines which have been added:

[asd35@cs122231k ~/Documents/MyProject]$ git diff poem.txt
diff --git a/poem.txt b/poem.txt

index ed32a@7..ea625d2 100644

--- a/poem.txt

+++ b/poem.txt

How I wish that I could be

red ———

green —_

Now, stage this new version of the poem. Try running the git diff poem.txt command
again. Notice that nothing happens this time - weird! This is because, if you want to compare a
staged file to your last commit, the command needs to be altered slightly:

git diff --staged <filename>

These are both subtly different. git diff <filename> lets you see what you have
modified but not staged. On the other hand, git diff --staged <filename>
compares a staged file to its last commit.

Discarding changes from a modified file
Once again, let’s alter the poem:

How I wish that I could be
a world-destroying centipede.
Doom doom destruction raaaaaah!!!

Save this under the same name of poem. txt . But, what if we decide that we really don't like
these changes, and just want to get rid of them entirely? After all, you probably don’t want to
be a world-destroying centipede. If you modify a file (but haven't staged or committed it yet),
and then decide that you want to discard those changes, you can enter:

git checkout -- poem.txt

Run this command now. Then, open up poem. txt . You'll see that the centipede changes are
no longer there, and we are back to our bubbling fish version. This command has updated the



file to match up with the bubbling fish version which we’d previously committed (there’s a bit
more technical detail, but we’ll stick with this explanation for now).

When used in this context, the checkout command can be really dangerous, so watch out! Be
absolutely sure that you want to do it, because this particular process isn’t reversible. The

centipede version of the poem is now gone for good.

Now, commit the bubbling fish version of the poem, using the commit message “Poem fix:
Change manatee to fish”.

Unstaging a staged file

If you have staged a file, but would like to unstage it, you can enter:

git reset HEAD <filename>

Extra for Experts - Other ways of undoing stuff:

With Git, there are many, many ways of doing (and undoing) things. We can’t
cover everything here, but if you'd like more detail on undoing actions, check
out this page of the Git documentation here.

Skipping the staging area

Sometimes, instead of modifying a file, adding it to the staging area, and then doing a commit,
you may feel like skipping that middle staging step entirely. Git allows you to take this shortcut
with the following command:

git commit -am “Message goes here”
Note that —am has the same effectas -a -m.

The -a stands for “all”. This single command will take every changed file, whether or not it’s
already in the staging area, and commit this snapshot to the repository. This shortcut can be
really useful, but be careful that you aren’t accidentally committing unwanted changes. Feel
free to create a few new files and practice this now. Take note though! -a will stage every
changed file, but it won’t stage new files you have just created. For new files, you will still need
tousegit add <filename>(orgit add . toaddeveryfile at once).

File removal

Removing files from Git, but leaving them in your working directory

Sometimes, you may want to keep a file on your hard drive, but remove it from Git. Use the
cached option to do this:


https://git-scm.com/book/en/v2/Git-Basics-Undoing-Things

git rm --cached <filename>

Removing files from both Git and your working directory

Other times, you may want to remove a file from both Git and your local drive. To remove afile
from Git, you first tell Git to stop tracking it, then do a commit. So, the following two commands
in sequence are needed:

git rm <filename>
git commit -m “Message”

Nuking everything from orbit - AKA, Oh God | messed everything up and | need to go back to
the last commit

Sometimes, you really stuff something up when you’re coding. That's okay! Not only does it
happen to all of us, it’s also pretty easy to get back to the way things were. Just use these two
commands:

git stash
git stash drop

The first command puts all of your uncommitted work away for safe-keeping, and the second
one unceremoniously deletes it.

Commit history

Looking at your commit history

You can view your commit history / log. Enter the following command:
git log

This allows you to see each commit made on the project, accompanied other details of the
commit. Here, the commits are listed beginning with the most recent:



[55d3 mc5122231k -JDDcum#ntSHHyFrnJecT]. git log

Authnr Amanda {55d3JMUCllUF ac.nz
Date: Tue Jul 26 10:44:39 2016 +1233

Poem fix: Change manatee to fish

Author: Amanda <asd35@uclive.ac.nz:
Date: Tue Jul 26 18:23:51 2016 +12860

Poem fix: Change bumblebee to manatee

Author: Amanda <asd35@uclive.ac.nz=
Date: Tue Jul 26 18:12:85 2816 +12860

Add a poem

Author: Amanda <asd35@uclive.ac.nz:
Date: Tue Jul 26 10:82:28 20816 +12860

First commit

There are loads of options you can add to the git
looking for. A particularly awesome one is the

introduced in each commit. Try this option out now.

1og command, depending on what you're
-p option. This shows the differences

If you'd like to see more options to go with git 1log, remember that you can browse the
manual pages for any particular command. Re-visit the Getting help section if you aren’t sure

how to do this.

Practice time!

Time to review these new skills. Take five or ten minutes to create a couple of new files and
play around. And don’t worry about breaking anything! Can you:

Track new files?

Modify, stage, and unstage files?
Check the status of the project?
View differences?

Commit your changes?

Now is a good time to summarise the information needed to perform the above actions in your

notes if you want to look back on the basics later.



PART TWO

Remote repositories

Up until now, we've been doing everything locally (i.e. on our individual computers). But, if we
want to collaborate with other people, it makes sense to be able to store a project repository in
multiple places. A remote repository is a version of your project which is hosted on the
Internet (or somewhere on your network).

For this section, we’ll be working with a Git host called GitHub. There are many different
things you can do with Git and GitHub, and we can’t explore them all today. We’'ll just be
looking at a few aspects today, as a small taster of what you can do. We’ll continue working
with the terminal (rather than the GitHub GUI) because it’s a much more transferable skill.

Try to follow these instructions closely when you're first learning. Once you get more
confident, feel free to experiment!

Create a GitHub account

Head to https://github.com and create an account. The signup process has three stages:
e Step 1. Choose a username and password. Enter an email address (personal or
university email - either is fine).
e Step 2: In the “Choose your plan” section, select the free option.
e Step 3: Skip or answer the survey questions.

Note: “Git” is not the same thing as “GitHub”. Git is a piece of version control software,
whereas GitHub is a place to store your Git repositories online. Other Git hosts include GitLab
- which you might run into in some second- or third-year computer science courses - and
BitBucket.

Create a new repository

Use the toolbar in the top right of the GitHub page to create a new repository:

S -

Impaort repository

Mew organization

Enter aname and description for your project, and then click Create repository.


https://github.com/

Create a new repository
A ':-i:' seitony 1tamns '.'-i the files for vour proiect, inc ! ng the revision history
Owner Repository name

asd35~ ,/ Practice v

(areat repository names are short and memorable. Need inspiration? How about special-giggle.
Description (optional)

A practice repository

O Public

Anyone can see this repository. You choosae who can commit

Private

You choose who can see and commit 1o this repositary

Initialize this repository with a README

This will let you immediately clone the repository to your computer, Skip this step if you're importing an existing repositony

Add gitignore None + Add a license Mone =

This has created a new empty repository, hosted by GitHub. You should end up on a Quick
setup page, which offers you a few options for what to do next. We'll need the two lines of code
which look something like this (your exact URL will differ):

git remote add origin https://github.com/asd35/Practice.git
git push -u origin master

Pushing an existing repository from the command line

So far, we've been working in the MyProject directory, with all our project information
stored only locally. We’re going to push this local information up into the empty repository we
just created on GitHub.

In your terminal window, make sure you’re located within the MyProject directory. Then,
enter the two commands from the screenshot above, making sure to customize them with your
own details:

git remote add origin https://github.com/username/project.git
git push -u origin master



Enter your GitHub username and password when prompted by the terminal. Now back to your
web browser. Refresh the current GitHub page, and you'll hopefully see that your MyProject
files have appeared, like this:

T 4 commits ¥ 1 branch T 0 releases 42 1 contributor

Branch: master = MNew pull request Create new file | Upload files = Find file Clone or download ~

asd35 Poem fix: Change manatee to fish Latest commit e95F3ba 4 hours ago
[E README.md First commit 4 hours ago
El poem.ixt Poem fix: Change manatee to fish 4 hours ago
README.md

My first Git project. Author: Amanda Deacon Date started: 26 July 2016

Okay, so what just happened?!

GitHub is now hosting this project and its entire history. This is awesome! Now, your project is
stored in more than one place, so it’s less likely that you'll have trouble with unexpected data
loss. And, with your project hosted on the Internet, it’s super easy to collaborate with other
people.

Keeping your lecturers happy:

The dangers of oversharing:

GitHub can be very convenient when you want to work on the same code on multiple
computers. | like to have repositories for each of my courses so that | can access any code |
write for labs or assignments from home or uni without worrying about remote access. | simply
need to push my code at home, and then pull it again in the lab at uni.

However, code on Github is public by default. In most courses this will constitute dishonest
practice, as it is sharing your code online. Here is an example of a reminder frequently used on
the quiz-server.


https://mail.google.com/mail/u/1?ui=2&ik=6857d28cb1&attid=0.1&permmsgid=msg-a:r-1674977365741732599&th=1739f944f383d39d&view=att&disp=safe&realattid=1739f92e3e6e76c041b1

Please read the following carefully:
By submitting your solution on the quiz server you confirm that it is entirely your own work.

Your submissions are logged and originality detection software will be used to compare your solution with other
solutions. Dishonest practice, which includes

letting someone else create all or part of an item of work,

« copying all or part of an item of work from another person with or without modification,

sharing your solution online,

« allowing someone else to copy all or part of an item of work, and

« sharing your login information or using other people's IT account to access resources,

may lead to partial or total loss of marks, no grade being awarded and other serious consequences including
notification of the University Proctor.

If you are unsure about this, the easiest solution is to simply not use Github for course work -
it's not worth making a mistake and losing your course marks because you are still new to this.
If you are confident you will remember to keep all of you code private though, here’s how:

Changing an existing repo to private:

& roonil-wazlib / COSC264  Private \/\/ @ Unwatch ~ 1 fystar | 0 | YFork 0
E———
<> Code (1) Issues 1 Pull requests (*) Actions [ Projects (1) Security [~ Insights 22 Settings

¥ master v Go to file Add file ~ About o

No description, website, or

Emma Caitlin Hogan Merge branch ‘master’ of htips://github.com/rooni... . 5hoursago 915 topics provided.
assignment1 Validating DTRequest packet successfully 3 days ago

labs asdfjkl;asdfjkl,asdfjkl; ;‘\ : 2 days ago Releases
superquiz1 Finished question 4 yesterday

No releases published
Create a new release

[ testpy asdjfkl yesterday

This is a repository for some COSC264 work - I’'m sure your commit messages will be much
more professional but otherwise your repositories should look similar. When a repository is
private, the private flag will appear next to the repository name in the top left corner. This
means that only you, and others you have opted to collaborate with, can view your project. It’s
100% invisible to everyone else. Make sure this is present on all of your uni work unless you
are certain you can share it with others.

In order to make a repository private, visit the settings menu in the top right corner. Then
scroll down to the danger zone at the bottom, and follow the instructions to “change visibility”.



Danger Zone \ & /

Change repository visibility
This repository is currently public.

Change visibility

Transfer ownership
Transfer this repository to another user or to an organization where you have the ability to
create repositories.

Transfer

Archive this repository
Mark this repository as archived and read-only.

Archive this repository

Delete this repository
Once you delete a repository, there is no going back. Please be certain.

Delete this repository

Creating a private repository:

If you are more alert than me, you can also try and remember to make your repository private
from the very beginning, like so:

Owner * Repository name *
@ roonil-wazlib ~ / how_not_to_cheat v 4
Great repository names are short and memorable. Need inspiration? How about improved- train?

Description (optional)

g Public
n Anyone on the internet can see this repository. You choose who can commit.

9 e [ Private

You choose who can see and commit to this repository.

Skip this step if you're importing an existing repository.

Initialize this repository with a README
This will let you immediately clone the repository to your computer.

Add .gitignore: None v Add alicense: None v @

Create repository

Simply make sure you have toggled to ‘Private’ before hitting create, and you don’t ever have
to visit the danger zone at all!

And that’s it - everything you need to know to keep your lecturers happy (well...happier).



Friendship is magic

Adding collaborators

Work in pairs for this part. Ideally, read and follow these instructions together. For simplicity,
label yourselves Person 1 and Person 2.

Person 1: Let’s say Person 1 has a repository hosted on GitHub. Use whichever name you gave
your repository in the previous steps - these instructions will refer to this as the “Friendship”
repository. Let’s also say you want to allow Person 2 to make changes to this repository.

Person 1: Within the GitHub page for the Friendship repository, go to Settings >>
Collaborators. Add Person 2 (using Person 2’s GitHub username) as a collaborator.

Person 2: You should soon receive an email, inviting you to join Person 1’s repository as a
collaborator. Open up this email and accept the invitation.

Person 2: You'll now find yourself on the GitHub page for the Friendship repository. Click on
the Clone or download button, and copy this URL - you’ll need this for the next step.

Createnew file  Upload files = Find file Clone or download ~

Clone with HTTPS @ Use SSH
Use Git or checkout with SWN using the web URL.

https://github.com/asd35/Practice.git &

Download ZIP

Person 2: Use the terminal to navigate to your Documents folder. Now, let’s clone Person 1's
project with the following command:

git clone URL

making sure to replace URL with the URL you copied in the previous step. You may be
prompted to enter your (GitHub) username and password.

This clone command will automatically create a folder using the name of the repository,
“Friendship”. All of the needed files and data (including the entire history of the project) will
now be in there. Within the Friendship folder, use the 1s command to see that this is indeed
the case. Magical!



Person 2: Now, make some sort of change to the project. For example, create a new file, or
alter an existing file. Stage and then commit these changes. So far, this has only altered the
project on your local drive; we need to take another step to push these local commits to any
associated remote repositories (in this case, the repository on GitHub). Enter the following:

git push

This will update the GitHub repository with your local changes. Here we've taken quite a
simple approach. This process can get a bit messy if other collaborators have made changes to
the GitHub repository in the meantime. We'll talk about this more in Part Three.

Person 1: Within GitHub, have a look at the Friendship repository - you may need to refresh
the page. If all goes well, you'll see that Person 2’s changes will have appeared. Hooray! If you
want to get those sweet updates Person 2 has made you need to pull the changes from the
remote repository to your local repository. This is achieved with the following:

git pull origin master

Phew, that’s it for Part Two!

Congrats! If you're confused, now is a good time to ask questions. Otherwise, the party
continues in Part Three.



PART THREE

This section can be considered either “extras for experts”, or “random interesting topics that
didn’t fit elsewhere”.

Gitignore

Just like a desk in real life your local repository can collect cruft overtime. IDE project files,
object files, executables and a host of other generated junk is created in the process of working
in a repository, and whilst Git will nag your about staging these new files you don’t always want
everyone else having a copy of your IDEs project settings. What we'd like to be able to do is tell
Git that IDE project files should not be tracked, but it should still track our important source
code. It’s for issues like this that Git allows for a .gitignore file at the root of the repository
specifying which files Git should pretend don’t exist. To see how this file works and how to
write one let’s consider a really simple repository.

— main.c

8 directories, 2 files

On branch master
Untracked files:
(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add" to track)

gitignore on |!

1

This is a simple C project (don’t panic if you've not encountered C before you don’t need any
understanding of how it works). The code has been written and compiled into an executable
file main. Because that executable is specific to my machine I'd like to tell Git that it should
ignore main and stop nagging me about it in the status output.



ore

7419f70] added .gitignore file
ile changed, 1 insertion(+)
ate mode 188644 .pitipnore

gitignore on | master

On branch master

nothing to commit, working tree clean
gitignore on |? master

=+ tree

~—. B31N

all

-~ Bain.c
B directories, ? files

nore on |} m:

pitig
d |

Here we’ve added a single line “main” to a file .gitignore made at the root of my project, and
after committing those changes to the repository git no longer cares about the executable in
the project. The syntax of a .gitignore file is pretty simple, each line contains a filename/path
(where paths are given relative to the repository root). Filenames can contain wildcards so if
you wanted to ignore all logging files you might add a line like “*.log” and Git would ignore all
files ending with the “.log” extension.

Note - after you have created a .gitignore file there are a couple of things you need to be aware
of! Firstly, you may not be able to see this file in your directory. Linux hides .files by default, so if
you cd into your directory and use the 1s command it will likely not show up! Use1s -ato
confirm that it is in your directory as intended. Secondly, before your .gitignore file will actually
work, you need to stage and commit the .gitignore file itself - otherwise Git doesn’t know it’s
there!

GitHub Flow

So, you and your friends are hosting your amazing bumblebee eentipede manatee fish poetry in
the cloud, and you're all getting really into it. Your poems are awesome, and everyone is
flocking to your GitHub profile to read them. The question is, how do you handle multiple



people editing your poetry? Sure, Git and GitHub allow lots of people to work on the same
thing, but what’s the best way to do it?

Enter: GitHub Flow. GitHub flow is a way of using Git that minimises the amount that you step
on your collaborator's toes, and makes it easier to make good software.

GitHub documents their own stuff better than we do
GitHub has a really cool little blurb about the way GitHub flow works here. It
even has nifty interactive diagrams.

Branch

The basic idea is that when you want to make a change to your project, you create a new
branch. Branching is kinda like copying and pasting your code somewhere else so you won't
stuff up anyone else’s work, but Git makes it really easy to switch between branches. To see
what branches you have on your machine, use the command:

git branch
And to switch to a different branch, use:

git checkout BRANCH NAME
To create a branch, try:

git branch BRANCH NAME
Finally, to create a new branch and switch to it in one command, use:

git checkout -b BRANCH NAME
Where BRANCH_NAME is whatever you want to call your branch - it’s usually best to name

the branch a summary of the changes you want to make. For example, you might call your
branch gui-usability-improvements or add-manatees.

Commit

Once you've made your branch, work on your project as you normally would - add commits to
the project, trying to not have too many lines of code in each commit. You begin moving your
poetry to manatee-based subject matter, which you feel will benefit the project.

Pull Request and Discuss

Once you feel that your changes are almost ready, you submit a Pull Request on GitHub. A Pull
Request, or PR for short, is you saying to the rest of the people working on your project that


https://guides.github.com/introduction/flow/

you feel like your branch is ready to be integrated into the master (main) branch. Once you've
submitted your pull request, one or more people working on your project will then take a look
at the changes you've made, and approve or deny them.

Pull Request Nomenclature

Pull Requests are called different things in different places - on GitLab they’re
called Merge Requests, at Google they're called Change Lists, and many
companies call them different things internally.

The idea here is to get as many pairs of eyes as possible on the code, and to try to make sure no
one is introducing any really terrible bugs into the project.

Merge

Everything is awesome! Your friends have checked your changes to your poetry, and the
gradual move away from fish and back to manatees, which you all agree are far superior, has
been approved. All you need to do to integrate your manatee-related changes into master is to
click the ‘Merge Pull Request’ button!

This pull request can be automatically merged.

You can also merge branches on the command line

Unless....

Merge Conflicts

Git is great at merging code, so long as no two people have touched the same line or lines of
code. This is where Git can get a little hairy, and you'll probably hear a lot of whinging on the
Internet about resolving merge conflicts. Don’t worry! It's really not that hard.

First things first: Make sure your version of master is the most recent one, using the command:

git pull origin master

Then, merge master into your branch. This may seem counter-intuitive, but once master is
merged into your branch, you'll be able to merge your branch into master without conflicts.
Now merge master into your branch using the command:

git merge master

Git will now complain about which files have conflicts. In your favourite text editor, open up
the file/s Git complained about. Somewhere in them, you'll see something like this:



<<<<<< HEAD
(The changes you made)

(The changes that’re in master)
>>>>>>> refs/heads/master

This is your conflict - the thing that Git doesn’t quite know. You can either delete one of the
things there, or mix them both into one - the idea here is to use your human intelligence to mix
the branches in a meaningful way.

Using IDEs with Git

If, like some of us, you prefer working in IDEs (rather than editing your code in Vim...), you
might be pleasantly surprised to find that certain development environments have built-in
support for Git and other version control systems.

Another writer of this handout checking in: Vim is and always will be the best text editor. Don'’t
let their lies corrupt your opinions.

Most recent editor of this handout here: | agree with this guy * Vim is awesome. Don'’t simp for
Wing.

If you're studying software engineering, or like writing Java, you may have heard of IntelliJ. It’s
a pretty slick IDE that some of us really love, due to how much it holds your hand through the
Git process. If your interactions with Git are pretty much limited to pushing and pulling, or you
generally prefer a GUI because the command line is hard, something like this might be for you!

Also, if you are using Git on your own personal device, and for some reason even God himself
can only guess at are running Windows, there is a fairly well polished Git Desktop tool that will
take the command line (and fun) out of using Git. If you really hate our lord and saviour, the
terminal, you can consider setting this up on your own device.

JetBrains’ Guide to Using Git Integration

JetBrains, the company that develops IntelliJ, has very detailed references on
how to use all sorts of version control with their product. Here’s a link to the Git
guide.

Getting Your Remote Repo


https://www.jetbrains.com/help/idea/2016.2/using-git-integration.html

To start off with, we're going to use IntelliJ to load up the GitHub project you’ve been working
on. To open a Git project in IntelliJ, we want to use the following menus:

PatternsLab’
mgdit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

e

3 open... Project from Existing Sources... - T S — T
Jpen Recent 4 Module... CVs
Close Project Module from Existing Sources... Git _ b

2 Settings... Ctrl+Alt+S (@) Java Class MEI’EUFI?| faivti

[ Project Structure... Ctri+Ale+Shift+5 | [L Kotlin File/Class Subversion . oytend
Other Settings b :-_E'; File L ) { addE
L i =1 Parkanao /%% Halner methad far

Although you might be tempted to click “GitHub”, today we’re going to be using the just
straight Git option. Using this option teaches you a way that you can combine Git and IntelliJ
no matter what Git host you use. This is especially helpful for those of you taking or intending
to take SENG202 or ENCE260. In those classes, the university will host your projects on a
GitLab (rather than GitHub) server, so learning the GitHub-specific way to do things isn’t as
effective as this. We all want to learn a broad range of skills, right?

A dialog box will pop up that should look something like this:

B VT T O I S S — e aEME v ey e wer gR

[ NON ) Clone Repository
Git Repository URL: E Test
Parent Directory: /Users/emily/Documents/2016/

Directory Name:

? Cancel m

Essentially what this dialog is doing:
e The first input is asking for the URL of a Git project you own. If you need a refresher on
finding your URL, look back to the “Friendship is Magic” section.
The second input is asking where you want to store your local copy, on your computer.
The third input is asking what you want to name the folder in which you will be storing
your copy of the repo.

Once you've got all this information sorted, hit “clone”. IntelliJ will do some work behind the
scenes - depending on the size of your repository, this could take a few moments. Once it's
done, all the files you've created and edited during this lab should show up.



Making Changes

Say we use Intelli) to make a change to one of our files. With Git integrated into our IDE, the
IDE is kind enough to use a nice visual display of the status of all your files!

Files that are up to date with the repo are shown in black

Files that have been edited (and so are different to the repo version) are shown in blue
A file that you've created in your local directory, that hasn’t been pushed to Git is

And afile that is shown in red has scary merge conflicts...

Now that you've made changes, there are a bunch of different ways to go about committing
and pushing them. Here’s what we reckon is a pretty quick, easy way.

Firstly, we want to look for these guys:

VCS  VCS
vy 4

They’re probably hanging out around the top right corner of your screen (but talk to us if you
can’t find them anywhere). For making changes, we want to use the one on the right. Go ahead,
click it. | dare you.

You'll be presented with a screen with an alarming number of inputs. Take some time to look
through all of these, and write a good commit message. You can now choose to commit your
changes and push them to Git straight away, or you can just commit your changes and start
working on a new commit.

When you decide you'’re ready to push your commits to the server, you could go through the
annoying menus, trying to find the right option. But, we promised quick and easy and keyboard
shortcuts can make a lot of things much quicker. Control - Shift - K should bring up the “push
changes” dialog, and it should be pretty straightforward from there!

Collaborating

If you've been working on your project with others, they might have made changes at the same
time as you. As we've learned, the best way to handle this is to always pull before you push.
Remember those two little arrows we found earlier? We used the green ‘up’ arrow for
commits, and we use the blue ‘down’ arrow for pulling other people’s changes!

That’s it from us for using Git in IntelliJ - it’s a very basic set of skills ready to get you started,
but we strongly recommend looking at JetBrains’ extremely informative guide. It'll tell you how
to do pretty much anything Git-related in IntelliJ.



Good Practices

General things to keep in mind for your sanity and the sanity of your collaborators:

Try to make commits ‘atomic’ - so they only do one ‘thing’. It can be pretty hard to
determine what ‘one thing’ is in a lot of cases, but try to make it so that someone else
reading your code would find your commits easy to follow.

Keep your commit messages short and sweet - less than 50 characters is best.

Just like commits, each branch should only do one thing, but that thing can have greater
scope. Generally, a branch should encompass one feature added to your project

If you can, try to learn to rebase. We don’t have the time or scope to cover it here, but
rebasing is like doing Git time-travel. It’s awesome.

Learn as much as you can! Git can do so, so much more than we've talked about and a
lot of it can be pretty weird.

That'’s all folks!

Thanks for coming to the workshop today! We hope you had a great time.

If you want to keep learning about this stuff and are wondering how, here are a couple of ideas:

Try searching for an interesting open-source repository. There’s a huge variety out
there, like this Pokemon Go bot, or this big list of NASA projects. Even the full source
code for the Apollo 11 Guidance Computer is on GitHub.

For technical guidance and tutorials, have a poke through the official Git
documentation (https://git-scm.com/documentation) - it's full of information, all laid
out in a beautifully clear way. For GitHub-specific help, check out the GitHub guides
(https://guides.github.com).

Before you go, | want to direct you to Robertson’s Choose Your Own Adventure document
which has gotten me out of trouble numerous times. Happy coding and collaborating from
CompSoc.

Feedback

Please take a couple of minutes to fill out this feedback form. Let us know what worked and
what didn’t, and feel free to let us know what you’d love to see in future events.


https://github.com/PokemonGoF/PokemonGo-Bot
https://github.com/nasa
https://github.com/chrislgarry/Apollo-11
https://github.com/chrislgarry/Apollo-11
https://git-scm.com/documentation
https://guides.github.com/
https://sethrobertson.github.io/GitFixUm/fixup.html
https://docs.google.com/forms/d/e/1FAIpQLSckLuZSZKqa_5zwPjb0KyAyuNyYKVWyP2U-fySJwBR7LNesqw/viewform?usp=sf_link
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OPEN-SOURCE IS LOVE




