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Git Terminology & Concepts
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Why use git + Github? A ton of reasons...

Robotics centrally includes software/firmware. You need to use proper
techniques in its development. (There's some overhead in managing the local,
and optional remote repos.) Git enables good techniques, Here's how:

Cloud backup of your code saves you if you lose your code folder on your PC.
o It's alot harder to delete a github repo than a directory.

Save intermediate "working states" of your code, and easily get back to them
for testing

Switch between multiple configs - e.g. between two robot configs, or two
sensor configs

Avoid "multiple copies of code directories" syndrome.
o  Easily make changes to test something without changing the known-good version (difficult
without multiple copies if not using git)
Fearless refactoring or trying out new libraries/features.
o Git encourages bold changes. Start a major refactoring on a branch and abandon it if it
doesn't work out. Safety net gives you confidence to try big changes.



Why use git + Github (cont.)?

e Document changes (vs. documenting lines of code) with comments in the

commit message.
o  Supports long-term project archeology - months or years later you can see not just what you
changed but why.

e Sync your code directory between multiple machines. Get warnings about

conflicting changes between them.
o Scenarios: same codebase on PC and on Raspberry Pi used for different purposes

e Maintain a "Release" version that's always ready to run, while you develop on

a branch.
o Helps you quickly isolate whether a problem that arises in development is due to the SW
change or if HW broke

e Maintain version control of HW files (3D cad models, PCB designs etc), as
well as software & firmware.



Tools, Getting Started

Git is multi-platform - Windows, Linux, MacOS, x86 + Arm

e Install git on your platform. Check you have gitk (should come with git)
o You don’t need the github CLI (gh). Use the website instead.

e Ifyou use vs-code, install the git extension

e Ifyou don’t have a Github account, create one at github.com
o  You’ll have to set up ssh keys and 2FA



http://github.com

Getting Started: Edit .gitconfig in your home directory

The .gitconfig file in your home directory contains global settings.

luser|
email = paul.bouchier@gmail.com
name = Paul Bouchier
|alias]
s = status
co = checkout
[diff]
tool = meld
[difftool]
prompt = false
|difftool "meld"]
cmd = meld "$LOCAL" "SREMOTE"
[merge]
tool = meld
[mergetool "'meld'|
cmd = meld "$LOCAL" "$MERGED" "$SREMOTE" --output "$MERGED"



Advanced Git Use

git remote -v # display where the remote repo is

gitignore # configure files & directories that should be ignored by git

git push -f # forced push makes remote match local repo

git revert (before push & after push) # Back out a commit

git cherry-pick <hash> # pull a single commit from one branch to another
git blame <file> # Find out who last changed each line of a file

git rebase -i HEAD~<n> # Squash n previous commits into a single commit
by rewriting history

e ¢githisect # Seek to the commit that broke something



Basic Demos

Assumption: You have created an account

e (reate & Clone new repo
e Copy some local content into new repo. Edit README.md

e View local repo status
o git status + vs-code + gitk + git difftool

e Add to staged & commit and push it to github.

Advice:

e Commit when you reach a point that you consider “a significant
accomplishment”, and to which you might want to return
e Push whenever you commit


http://readme.md

= O PaulBouchier 1
Create repo [0 overview [J Repositories 48 3 Projects & Packages Y Stars 3
Browse to github.com/<your_ username> Language -

1.  Click “Repositories” tab
2. Click “New”

Create a new repository = O PaulBouchier

git_demo1

In the “Create NeW” page " = o " Sty Vw . b Code - Issues 17 Pull requests » Actions [ Projects [J wiki

General

1.  Enter a name for your repo s ——
2‘ Click “Add REAME” On o PaulBouchier ~ / ;git_demm
Click “Create repository

Description ¥ master ~ & © Go to file + <> Code ~
The page changes to show the contents of o i D e
your new repo with some default files. P D ucews
[) README.md
. Choose visibility * £ Public ~
You have now created a repo in the cloud. : e s comito s e . e

Now you need to clone it onto your PC e .
S git_demo1

Add .gitignorg No .gitignore ~ Demo repo for git talk

Add license 5[5 MIT License ~

Create repository


http://github.com/

Clone Repo onto your PC

This procedure works for any repo on
github, not just one you created

1.

3.

On the github repo page, click
the arrow next to the “Code”
button

Click the “copy” icon next to
the URL to copy the URL you
will clone onto your PC

Fork any repo with this button

Open a terminal window

1.

cd to the folder you want to
clone into (e.g. src)

Type “git clone <paste URL>
Show contents of
<repo_name> folder

You have now cloned the remote repo
into alocal copy having the same
folder name as your repo

= O PaulBouchier git_demo1 L ';7)‘ @

Code (9 Issues [ Pullrequests » Actions [ Projects [ wiki | ===

¥ master ~ ) 4 © Go to file + <> Code ~

Local Codespaces
0 PaulBouchier Initia

(3 clone

[ LceNnse 2
HTTPS SSH  GitHub CLI

[ README.md

git@github.com:PaulBouchier/git_demol.git =]

(] README 32 MIT license se

[?) Download zZIP

git_demo1

$ cd ~/tmp 1
$ git clone gitw@github.com:PaulBouchier/git_demol.git

Cloning into amdomo1’' . ..

remote: Enumerating u._ done.

remote: Counting objects: 1c (4/4
remote: Compressing objects: 100% (
remote: Total 4 (delta 0), reused 0
Receiving objects: 100% (4/4), done LICENSE
$ cd git_demol/ 3

git_demo1

@ | README.md



Making and inspecting
changes - gitk

Copy some local content into
new repo. Edit README.md

r
File Edit View Help /

git_demo1: --all - gitk

@ Local uncommitted changes, not checked in to index
O—l master H remotes/origin/master | Initial commit

Paul Bouchier <paul.bouchier@ 2025-09-25 14:51:31

SHA1ID: (9afbOb66ade

Find \]/!’Mcommit }containing: vJ
Search |
@ Diff ~ Old version ~ New version Lines of context: \r3 %} [~ Igno

a

---------------------------------- README .md ---------------
new file mode 100644
index 0000000..2f83810

] ¥

Launch gitk =
+Demo repo for git talk
Observe
1.
2. There are uncommitted changes
3.
4.

2/| 2| l

[Exact

¢ Patch — Tree

Comments
LICENSE ‘
README.md

Local and remote master are the only commit, and are the same

Shaded commit comment shows selected commit. Hash in SHA1 ID
Lower right pane shows files changed in selected commit

5.  Lower left pane shows changes to each file that was changed
Resize gitk panes, window. Click on other lines in git history. Run gitk in other

repos you have downloaded.

<ALl fields,



http://readme.md

Inspecting changes - git difftool

In command window, type “git difftool”

Observe meld shows changes to each modified file

IDNRO) ( ) ] Meld Text Filters = = m]
(® | /tmp/git-blob-mC3z32/README.md [  /home/.../qit_demo1/README.md
# git_demol # git_demol

demo repo for git talk -» «[This is a demo repo for the DPRG git talk.

You can add or change file here with no bad effects

Display v  Unicode (UTF-8) ~ Markdown v Ln1,Col1 v Display v  Unicode (UTF-8) ~ Markdown v Ln2,Col1 v




Inspecting changes
- vs-code

Launch vs-code in the repo.

1.

Select the git extension
You are on the master
branch and it has been
modified

One file change has been
modified

The other file change is
uncommitted

Actions are available to
pull/push

You can commit these
changes

O git_demo1

SOURCE CONTROL

v CHANGES

1

gp v/ Commit
2

v Changes
i) README.md
G+ BlinkLed.ino BlinkLed

v GRAPH ge Auto S0 s (O] o

) Initial commit Paul Bouchier © master ‘
5

X PP master* & ®OAO

Disclaimer: I don’t use vs-code for git, and have no experience with
it. I prefer command line + gitk



Inspecting changes - CLI

In the command window:

Type “git status”

2. Observe 1file changed, not
staged for commit, with
instructions for unstaging

3. Observe an untracked folder
(which contains our new file)
with instructions for adding

$ git status
On branch master 1
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 direct

2

Untracked files:
(use "git add <file>...

to include in what will be committed)

3

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

$ []



Stage, commit & push

In the CLI, type:

1. gitadd <new
files/folders>. Update
gitk and check: File »
Reload

2. git commit -a -m
“<comment>". Update
gitk and check

3. Git push. Update gitk and
check

$ git add BlinkLed 1
$ git commit -a -m "Add fiie, update README"
[master b4ab41lc’ 2dd file, update README

2 files changed, = ertions(+), 1 deletion(
create mode 100644 i+ _.klLed/BlinkLed.ino

$ git push 3

Enumerating objects: ., done.
Counting objects: 100% (7/7), done.

Delta compression using up to 12 threads
Compressing objects: 100% (4/4), done.

Writing objects: 100% (5/5), 789 bytes | 789.00
Total 5 (delta 0), reused 0O (delta 0), pack-reu
To github.com:PaulBouchier/git demol.git

9afbOb6..b4ab4d16

5[]

master -> master

git_demo1: --all - gitk

File Edit View Help

= o X

(O—{master |— remotes/origin/master| Add file, update README Paul Bouchier <paul.bouchier@gmz 2025-09-2517:17:17 |

@ Initial commit

(1;TN0 L HIlb4ab4163c62d5f65f0ec41565863d076922e47bbK SHERILI 1/| 2|

Find \L"[‘Jcommiticontaining: _J
Search @ Patch ™ Tree
@ Diff ~ Oldversion " Newversion  Linesof context: |3 3% Comments

[a] BlinkLed/BlinkLed.ino
---------------------------- BlinkLed/BlinkLed.ino | ReADME.mMd
new file mode 100644 J
index 0000000..f34c62d
@@ -0,0 +1,22 @@
+/*
+ Blink vl
K

Paul Bouchier <paul.bouchier@gme 2025-09-25 14:51:31

,7’

[Exact

<Al fields.
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Repo with this talk’s slides: hitps:/github.com/dpre/2025 git talk
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