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THISIS GIT: IT TRACKS COLLABORATIVE LIORK
ON PROJECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

( COOL. HOU DO LE.USE. IT7

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM To SYNC UP
IF YOU GET ERRORS, SAVE YOUR LJORK
ELSEWHERE, DELETE THE PROJECT,
AND DOWNLOAD A FRESH COPY.

\

il

xkcd Comic 1597 - Git Downloaded April 26th, 2025.



https://xkcd.com/1597/

Shelby Golden, M.S.
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 Worked 7 years as a Molecular
Biologist and Biochemist.

 Received a Mastersin Applied
Computational Mathematics from
Johns Hopkins University in 2024.
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https://github.com/sgolde13
https://www.linkedin.com/in/shelby-golden/
https://outlook.office365.com/owa/calendar/DataScienceDataEquityOfficeHours@yale.edu/bookings/
mailto:shelby.golden@yale.edu?subject=[Tutorial%20Inquiry]%20%3cplace%20holder%3e

01 Understand why Git and GitHub are
valuable tools for version
control and managing coding
projects. (~ 5 minutes)

4
Today’s
: 02 Get hands-on experience
Lea anl ng using Git and GitHub for solo

projects through a worked through
example showing common

O bJ e Ct IVES workflows. (~ 25 minutes)

03 Learn how to use GitHub to support
collaboration and teamwork on
group projects. (~ 20 minutes)
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Our Choice Resources

* Yale'sCenter for Research Computing workshop Version Control by Git
by Kaylea Nelson

* Yale's Harvey Cushing/Jdohn Hay Whitney Medical Library workshop Git
& GitHub: An Introduction To Version Control by Justin DeMayo

* (Getting Git Right by Atlassian

* Gitand GitHub Tutorial by W3 Schools

* Introduction to GitHub by GitHub

 Happy Git and GitHub for user by Jenny Bryan

Yale SCHOOL OF PUBLIC HEALTH
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https://research.computing.yale.edu/training/version-control-git
https://research.computing.yale.edu/about/leadership-team-staff/kaylea-nelson
https://github.com/CWML/gitdemo/tree/main
https://github.com/CWML/gitdemo/tree/main
https://library.medicine.yale.edu/about/staff/justin-demayo
https://www.atlassian.com/git
https://www.atlassian.com/
https://www.w3schools.com/git/default.asp?remote=github
https://www.w3schools.com/
https://github.com/skills/introduction-to-github
https://github.com/
https://happygitwithr.com/
https://jennybryan.org/

Going Beyond Basic Git/GitHub

* Reviewing the developer documentation: git-scm.com/docs and
docs.qgithub.com

* What is git commit, push, pull, log, aliases, fetch, config & clone by Amit
Prajapati

* (it Guides by various Graphite contributors

 How to Write a Git Commit Message by cbeams

 Git Graphical User Interface (GUI) Clients by various contributors

Yale SCHOOL OF PUBLIC HEALTH
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https://git-scm.com/docs
https://docs.github.com/en
https://medium.com/mindorks/what-is-git-commit-push-pull-log-aliases-fetch-config-clone-56bc52a3601c
https://graphite.dev/guides/topic/git
https://cbea.ms/git-commit/
https://git-scm.com/downloads/guis

What is Git and GitHub?

How do they relate to one another?
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git
System for project

management by distributive
version control (DVCS).

Server

| () GitHub

Jeveloper platform for

Distributed nousing and managing
WhatisVersion Control by Atlassian. Updated February 2374, 2020. DrOjeCtS and aCtS aS the
GitHub logo, Downloaded Ootober 10, 2024 DVCS server.

Yale scHOOL OF PUBLIC HEALTH
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https://www.atlassian.com/git/tutorials/what-is-version-control
https://git-scm.com/downloads/logos
https://github.com/logos

Git is the most widely used VCS but is
underutilized by those learning to code.

100%

80%

H Professional Developers

60% (n=53,374)

B [ earningto Code

40% (n=6,157)

20%

- __ 1

Git SVN Mercurial | don't use one

0%

2022 Developer Survey by StackOverflow. Published 2022.
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https://survey.stackoverflow.co/2022/

Total New

Developers per

Country
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Russia
582K (7.3%)

Indonesia
582K (7.3%)

Brazil
924K (11.6%)

China
1.2M (15.6%)

United Kingdom

488K (6.1%)

A global community of developers. by GitHub, Octoverse 2022 report.

Germany

426K (5.3%)

Japan
413K

(5.2%)

France
373K (4.7%)

Canada
366K (4.6%)

India

2.5M (32.4%)


https://octoverse.github.com/2022/global-tech-talent

Local Git Overview
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Please access the code:

1. Open the workshop webpage:
https://ysph-dsde.qgithub.io/Book-of-Workshops/Git-and-GitHub/

2. Follow the steps under“Codespaces” and "Making a Clean-Break
Copy” at the top.

o FEveryone import the Vaccinations repo.
o Choose one personinthe group to import the Cases and Deaths.

Yale SCHOOL OF PUBLIC HEALTH
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https://ysph-dsde.github.io/Book-of-Workshops/Git-and-GitHub/

Overview — Local Device

S git restore

Working Tree Staged Edits

Local developer space where Gitis prompted to track and

Git is not tracking changes. save changes, comparing
differences with the most

recent commit.

S git add
S git

Yale SCHOOL OF PUBLIC HEALTH
Data Science and Data Equity

S git push

Committed Edits

Moves edits from staged to

the Local Repository mirror
(.git directory). These
changes get synced with the
integrated copy in GitHub.

commlt

12



S git ..
~— [ _]

CLONE PULL

e Aone-time operationthatcreatesa ¢ Combinesthe actionof “fetch”and

local working copy of the remote either 'merge” or“rebase’.
repository.

 Best practiceisto pull before you

 Used when first creating a mirror push your committed changes.

from a remote repository. > git pull <repo>

S git clone <repo>

Yale scHOOL OF PUBLIC HEALTH
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Consider the example...

Yale sCHOOL OF PUBLIC HEALTH
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™

git pull from Atlassian’s Git tutorials,
Downloaded April 24th, 2025.

14


https://www.atlassian.com/git/tutorials/syncing/git-pull

git merge git rebase

= ==
7

2

™

Local main
X git pull from Atlassian’s Git tutorials,
Local main Downloaded April 24th, 2025.

Data Science and Data Equity 15
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https://www.atlassian.com/git/tutorials/syncing/git-pull

Detailed Walk Through
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Painbow color scale
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EVERY YEAR, DISGRUNTLED SCUENTISTS COMPETE
FOR THE PAINBOW AWARD FOR WORST COLOR SCALE.

xkcd Comic 2537 - Git Downloaded from, Flowing Data April 26, 2025.
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https://flowingdata.com/2021/11/08/painbow-color-scale/

Command-Line Application

git status

o~

Command-Line Output

On branch main

Your branch is up to date with 'origin/main'.

Changes not staged for commit:

(use "git add/rm ..." to update what will be committed)
(use "git restore ..." to discard changes 1in working directory)
modified: making coocl plots.R

Untracked files:

(use "git add ..." to include in what will be committed)

earth shattering color scheme.png

Yale SCHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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Yale sc

Command-Line Application

i OPTION #1: List each file

git add "making _cool_plots.R" "earth_shattering color_scheme.png”

# OPTION #2: Use the wild card "." to add all files
git add

# View the results of git add.
git status

o~

Command-Line Output

On branch main

Your branch is up to date with 'origin/main'.

Changes to be committed:

(use "git restore —--staged ..." to unstage)
modified: making cool plots.R
new file: earth shattering color scheme.png

Data Science and Data Equity

19



Yale scr

Datc s

git commit -m "Revelatory message elucidating the hidden secrets of git."

Command-Line Application

git commit

-

Command-Line Qutput

Please enter the commit message for your changes. Lines starting

with '#' will be ignored, and an empty message aborts the commit."”

On branch main
Your branch is ahead of 'origin/main' by 1 commit.

(use "git push" to publish your local commits)

Changes to be committed:

modified: making cool plots.R

S S S =H3e H3e S e S Se S [

new file: earth shattering color scheme.png

20



Yale scr

Datc

-

Command-Line Output

Cutstanding progress on color schemes for density plot fi1ll scaling.
Please enter the commit message for yvour changes. Lines starting

with '#' will be i1gnored, and an empty message aborts the commit."

Cn branch main
Your branch is ahead of '"origin/main' by 1 commit.

(use "git push"™ to publish your local commits)

Changes to be committed:

modified: making cocl pleots.R

S = S H: = S5 G S G e

new file: earth shattering color scheme.png

=
0

-

Command-Line Output

[main fSbdcfi] Outstanding progress on color schemes for density plot
fill scaling.
Z files changed, 11 insertions (+), 2 deletions (-)

create mode 100644 earth shattering ceolor scheme.png

21



Command-Line Application

# Pull with one command.

# OPTION #1: Integrate the fetched copy of "origin/main" into "main" with merge.
git pull # Assuming the default protocol 1s a merge

# OPTION #2: Rebases "main" with the new parent history reflected in "origin/main”.
git pull --rebase # Override the default merge to do a rebase

Yale scHOOL OF PUBLIC HEALTH
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Command-Line Application

# Two-step pull.

# Download branch main from the remote repository, origin.
git fetch origin main

# If needed, return to the local copy of main, not the fetched branch.
git checkout main

# OPTION #1: Integrate the fetched copy of "origin/main" into "main" with merge.
git merge FETCH_HEAD

# OPTION #2: Rebases "main" with the new parent history reflected in "origin/main”.
git rebase FETCH_HEAD

# If needed, remove the fetched copy of "origin/main" saved as a branch.

git branch -d FETCH_HEAD

Yale scHOOL OF PUBLIC HEALTH

Data Science and Data Equity
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Command-Line Application

git push origin main

-

Command-Line Output

Enumerating cobjects: 14, done.
Counting objects: 100% (14/14), done.
Delta compression using up to B threads
Compressing objects: 100% (9/9), done.
Writing objects: 100% (9/9), 90.13 KiB | 22.53 MiB/s, done.
Total 9 (delta 5), reused 0 (delta 0), pack-reused 0 (from 0)
remote: Resolving deltas: 100% (5/5), completed with 5 local objects.
To github.com:ysph-dsde/PROJECT-REPOSITORY .git
7dlb335. .f9bdcfZ2 main -> malin

Yale SCHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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Starting Individual Projects
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Personal
Repository

START LOCALLY

Initialize Git in a local project folder.

Push “Hello World” in a README.md file to an empty GitHub
repository.

START REMOTELY

Clone the clean-break copy of the JHU-CRC-Vaccinations
repository.

Make a bar plot and push to the remote repository.

REAL-WORLD EXAMPLE

Generate a new plot and run through the status through push
commands.

Yale sCHOOL OF PUBLIC HEALTH
Data Science and Data Equity 26




Start Locally

1. Open Terminal and navigate to your destined directory.

S cd “/file location” # Project location
S mkdir “First Repo” # Make a project folder
S cd “First Repo” # Enter the project

2. Initialize Git in the project folder with a branch called “main”.
S git init -b main

5. Create anew README.md file.
S touch "README.md"

continued ...

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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Start Locally

4. Edit the newly created README.md file
S vim README .md # Opens the file for editing

b. Infile edit mode hit "a" and type in "Hello World!!". Hit Esc to exit file edit
mode and type “:wq" to quit viewing the README.md contentsin Terminal.

6. Stage our file for version control and commit changes.

S git status # Show branch status
S git add # Stage all files

S git status # Show status changed
S git commit -m “First push” # Commit the changes

continued ...

Yale SCHOOL OF PUBLIC HEALTH
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Start Locally

7. In GitHub, create a new repository. Change the name, owner(as needed),
add a description, and switch sharing permissions to Private.

NOTE: Do not add a README, .gitignore, or license.

8. Designate the remote location, transfer protocol (SSH/HTTPS), and
associate both with the “origin” repository alias.

S git remote add origin <SSH/HTTPS link>

9. Pushthe project file to the empty remote repository.
S glit push -u origin main

10. Refresh the GitHub page to see the changes reflected.

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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https://github.com/new

Start Remotely

1. Open the JHU-CRC-Vaccinations GitHub remote repository URL.

2. Follow Method #1 or #2 to create a clean-break copy of the remote
repository in your personal GitHub account.

3. Navigate to the file location you want to store the repository copy.

S cd “/file location” # Project location

4. Clone the repository that was copied into your personal GitHub.
S git clone <SSH/HTTPS link>

continued ...

Yale scHOOL OF PUBLIC HEALTH
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https://github.com/ysph-dsde/JHU-CRC-Vaccinations
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Start Remotely

b. Enterthe cloned project file.

S cd “repo name” # Enter the project

6. Open the R project environment.

S open JHU-CRC-Vaccinations.Rproj

7. Initialize the environment.

> renv::init () # Initialize the project
> renv::restore() # Download packages and their
# version saved in the lockfile.

continued ...

Yale scHOOL OF PUBLIC HEALTH
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Start Remotely

8. Generate the vaccinations bar graph and save a JPEG to the project folder.

9. Stage and commit the changes.

S git add . # Stage all files
S git commit -m “New plot” # Commit the changes
S git push # Merge with remote

10.Refresh the GitHub page to see the changes reflected.

Yale scHOOL OF PUBLIC HEALTH
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Discussion:

Try generating another plot and go through the
same version control process.

Discuss your work with your group members.

Yale SCHOOL OF PUBLIC HEALTH
Data Science and Data Equity




Leveraging Branches for
Collaboration

Yale scHOOL OF PUBLIC HEALTH
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Overview — Local Device

S git restore

Working Tree Staged Edits

Local developer space where Gitis prompted to track and

Git is not tracking changes. save changes, comparing
differences with the most

recent commit.

S git add

S git pull S git push

Committed Edits

Moves edits from staged to

the Local Repository mirror
(.git directory). These
changes get synced with the
integrated copy in GitHub.

S git commit

Yale SCHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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Consider the example...

%

Yale sCHOOL OF PUBLIC HEALTH
Data Science and Data Equity

/l\

git branch from Atlassian’s Git
tutorials, Downloaded April 27t,
2025.
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https://www.atlassian.com/git/tutorials/using-branches

Command-Line Application

# Create a new branch called "little-feature".
git branch little-feature

# Move from the main branch into the new one.
git checkout little-feature

Yale sCHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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O ysph-dsde / JHU-CRC-Cases-and-Deaths Q Type [/]to search

ode (%) Issues/ 1 Pullrequests 1 () Actions 1 Proiects (') Security |~ Insights 33 Settings

Move some details to the Book of Workshops. Update README.m¢

FPOpen sgolde13 wants to merge 1 commit into main from little-feature r_|;|

L)) Conversation 0 -0- Commits 1 [5) Checks 0 |#) Files changed 3

@ sgolde13 commented now Member
l%.

...ct these changes, and simplify the repo contents.

®)

-O- @ Mouva LG S e, Book of Workshops. Update README.md to refle.. .- Verified 7d4cfbe

ZH’ « No conflicts with base branch
Merging can be performed automatically.

Merge pull request N You can also merge this with the command line. View command line instructions.

Yale SCHOOL OF PUBLIC HEALTH
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Collaborating with the Team
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Pull Request

1. Inthe ysph-dsde/JHU-CRC-Cases-and-Deaths repository, navigate to its
“Settings” = “Collaborators and teams” page.

2. Under the "Manage Access” section, click “Add people” and enter in the
GitHub username of your teammates.

3. Your team should receive an email about the invitation to collaborate.
4. Navigate to the file location you want to store the repository copy.

S cd “/file location” # Project location

b. Clone the repository that was copied into your personal GitHub.
S git clone <SSH/HTTPS link>

continued ...

Yale scHOOL OF PUBLIC HEALTH
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Pull Request

6. Enter the cloned project file.

S cd “repo name” # Enter the project

7. Checkthat we are on branch “main”and list other available branches.
S git branch

8. Have each teammate create a new branch with their name.

S git checkout -b Shelby

9. Confirmyou are on the new branch.

$ git branch

continued ...

Yale scHOOL OF PUBLIC HEALTH
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Pull Request

10.0pen the R project environment.
S open JHU-CRC-Cases-and-Deaths.Rproj

11. Initialize the environment.

> renv::init () # Initialize the project
> renv::restore() # Download packages and their
# version saved in the lockfile.

12.Have each person choose a different state or region to visualize.

15. Generate the cases and deaths line graph and save a JPEG to the project
folder.

continued ...
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Daily Confirmed Counts of COVID-19 in the US

Daily Death Counts of COVID-19 in the US
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Pull Request

14. Stage and commit the changes.

S git add . # Stage all files
S git commit -m “New plot” # Commit the changes

15. Push the changes(set remote as upstream).

S git push -u origin Shelby

continued ...

Yale SCHOOL OF PUBLIC HEALTH
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Pull Request

16. Refresh the GitHub page to see the changes reflected. In the top of the
GitHub page for the repository, a yellow banner should appear.

* |fthereisnobanner, navigate to the “Pull Request” tab and submit a
request manually.

* |fone doesappear, then click “Compare & pull request”.

Y JHU-CRC-Cases-and-Deaths ' rubiic 57 EditPins v < Watch 0

¥ little-feature had recent pushes 54 seconds ago Compare & pull request

¥ main ~ ¥ 2 Branches © 0 Tags Q Goto file t Add file ~ <> Code ~

@ sgolde13 0b226df - 4 days ago @ 60 Commits

B renv Update renv to 1.0.11 6 months ago

continued ...

Yale scHOOL OF PUBLIC HEALTH
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Pull Request

17. OPTIONAL: In the "Pull Request” page for the open request, change the title
or add a description for the request.

Open a pull request

Create a new pull request by comparing changes across two branches. If you need to, you can also

compare: little-feature ¥ | ./ Able to merge. These branches can be automatically merged.

Move some details to the Book of Workshops. Update README.md to refle...

q Add a description

Write Preview

...ct these changes, and simplify the repo contents.

X Markdown is supported [EA] Paste, drop, or click to add files

C O nt i n U e d coe Create pull request  ~

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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Pull Request

18. Review the conflicts detected. Discuss with your team how to proceed
with merging the branches to main.

o ysph-dsde / JHU-CRC-Cases-and-Deaths Q. Type [/]to search

ode () Issues I Pullrequests 1 () Actions [ Projects (U Security [~ Insights 3 Settings

Move some details to the Book of Workshops. Update README.md

PPOpEn® sgolde13 wants to merge 1 commit into main from little-feature @

Q) Conversation 0 -0- Commits 1 Fl Checks o Files changed 3

@ sgolde13 commented now Member ) ***
g

...ct these changes, and simplify the repo contents.

@)

-0 r‘;‘) Move some details to the Book of Workshops. Update README.md to refle.. .- Verified 7d4cf6e

}o ~  No conflicts with base branch
Merging can be performed automatically.

—

Merge pull request ¥ You can also merge this with the command line. View command line instructions.

continued ...

Yale scHOOL OF PUBLIC HEALTH
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Pull Request

19. After reconciling your conflicts, confirm the branch merge to main.

Commit message

Merge pull request #2 from ysph-dsde/little-feature

Extended description

Move some details to the Book of Workshops. Update README.md to refle...

This commit will be authored by 115436940+sgolde13@users.noreply.github.com.

Confirm merge Cancel

continued ...
Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity
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Pull Request

20. A successful merge should give the following window.

O ysph-dsde / JHU-CRC-Cases-and-Deaths Q Type (/] to search

ode () Issues [ Pullrequests 1 () Actions [ Projects () Security |~ Insights 3 Settings

Move some details to the Book of Workshops. Update README.mc

FSMerged sgolde13 merged 1 commit into main from little-feature (&3 now

() Conversation 0 -0- Commits 1 ) Checks o Files changed 3

@ sgolde13 commented 1 minute ago

(]

...ct these changes, and simplify the repo contents.

®)

O @ Move some details to the Book of Workshops. Update README.md to refle.. - Verified 7d4cfeée

o) €@ sgolde13 merged commit bd30e6f into main now Revert

}O Pull request successfully merged and closed Delete branch
You're all set — the little-feature branch can be safely deleted.

Yale scHOOL OF PUBLIC HEALTH
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Discussion:

Did you generate any conflicts? Discuss why
they came up, or why they did not.

How did you reconcile the conflicts?

Yale SCHOOL OF PUBLIC HEALTH
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Feedback Form for Workshop:
Getting Started with Git & GitHub
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Thank you!

ysph.yale.edu
sph.yale.edu/dsde

@YaleSPH

Public Health Data Science and Data Equity
Yale'School of Public Health
60 College Street, New Haven, CT 06510
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Appendix
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Glossary

Version Control Manage, organize, and track different versions of files.
These systems identify differences between versions and
allows reverting to older versions. Example: Google docs.

Distributive Version The project codebase is copied as a mirror to each
Control System contributor's local computer. Local changes get synched
via patches sent peer-to-peer through the server.

Command-Line A texted-base application that directly interacts with the
Interface (CLI) computer's operating system, manages files, and can run
programs. It typically lacks a graphical user interface (GUI).

Yale SCHOOL OF PUBLIC HEALTH
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Glossary

Shell A program used by the CLIto mediate communication

between the user and computer by interpreting commands
and outputs. Examples: Bash, Power Shell, etc.

Mirror An exact copy of a project from a server, including a full-
change history.

Server Computer or system that provides resources (i.e. data or

programs)to other computers, known as clients, over a
network.

Patch Snippets of code or data used to update existing software.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

Peer-to-peer Participantsinanetwork act as both client and server by
trading resources and services with one another.

git add Prompt git to track changes that have been made to
specific filesand compare those differences to previously
saved version in the .qgit directory.

git commit Save your changes as a snapshotin your project’s history,
present in the .qgit directory.

git push Upload your committed work to a shared online location, so
others can see it.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

git merge One method to reconcile different committing histories in
divergent branches. Creates a new version integrating the
head of the two branches in a three-way commit.

git rebase Analternative to merge. The branch commit histories are
realigned so that the leading one defines the commit parent
history of the following branch, thus rebasing its commits.

git clone Make acopy of a project from the internet to your own
computer.

git branch (Create orlist different “versions” or “paths” of a project that
you can work on separately.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

git checkout Command to switch between different the branches.

Helpful Cheat Sheets:

1. Git Cheat Sheet by Atlassian 5. Bash Shortcuts by Mohan
Balasundaram

2. Vim Cheat Sheet by Richard
Torruellas 4. Command Line Cheat Sheet by

Tobias Gunther

Yale scHOOL OF PUBLIC HEALTH
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https://www.atlassian.com/git/tutorials/atlassian-git-cheatsheet
https://vim.rtorr.com/
https://gist.github.com/tuxfight3r/60051ac67c5f0445efee
https://www.git-tower.com/blog/command-line-cheat-sheet
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