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Shelby Golden
Sticky Note
Welcome to another Coffee, Cookie, and Coding (C-Cubed) workshop. These workshops are organized by the Public Health Data Science and Data Equity team.

They are primarily intended to help master's-level Public Health and Biostatistics students develop essential Data Science skills for their education and professional careers. However, we encourage anyone in the Yale community or beyond to attend and benefit from our workshop materials if they are interested. 
 
This workshop assumes that you have at least completed setting up your Git and GitHub credentials and configurations. If you have not, you are not going to be able to participate in the hands-on portion of the session, but you can check out the materials on the Book of Workshops webpage to revisit when you have more time.
 
We would love to hear from you about the topics important to your work that you would like to see covered in a workshop. You are welcome to reach out to us directly or submit a request on our YSPH webpage.
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Shelby Golden, M.S.

 Worked 7 years as a Molecular
Biologist and Biochemist.

 Received a Mastersin Applied
Computational Mathematics from
Johns Hopkins University in 2024.


https://github.com/sgolde13
https://www.linkedin.com/in/shelby-golden/
https://outlook.office365.com/owa/calendar/DataScienceDataEquityOfficeHours@yale.edu/bookings/
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Sticky Note
You can click in the calendar icon to access my office hour bookings page.


O1 Understand the purpose and value
of Git and GitHub in managing
coding projects. (~ 15 minutes)

Today’s
Learning

02 Master essential Git and GitHub
workflows for individual projects
through hands-on practice.

(~ 30 minutes)

Objectives

03 Getintroduced to collaborative
workflows and teamwork strategies
using guided GitHub examples.

o : (~15 minutes)
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Our Choice Resources

* Yale's Center for Research Computing workshop "Version Control by Git" by
Kaylea Nelson, Ph.D.

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

« "Getting Git Right” by Atlassian

« (it and GitHub tutorials by W3Schools

* "Introduction to GitHub" by GitHub

e Happy Git and GitHub for the useR by Professor Jenny Bryan (and Yale alumn!)
and Jim Hester
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https://www.youtube.com/watch?v=Boj3tFrTyF4
https://research.computing.yale.edu/profile/kaylea-nelson-phd
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/git
https://www.w3schools.com/git/default.asp?remote=github
https://www.w3schools.com/git/default.asp?remote=github
https://github.com/skills/introduction-to-github
https://github.com/skills/introduction-to-github
https://happygitwithr.com/
https://happygitwithr.com/
https://jennybryan.org/
https://www.jimhester.com/

Going Beyond Basic Git/GitHub

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

* "Whatis git commit, push, pull, log, aliases, fetch, config & clone” by Amit
Prajapati

e "Git Guides” by various Graphite contributors

 "How to Write a Git Commit Messaqge” by cbeams

 Git Graphical User Interface (GUI) clients by various contributors
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https://git-scm.com/docs
https://git-scm.com/docs
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://medium.com/mindorks/what-is-git-commit-push-pull-log-aliases-fetch-config-clone-56bc52a3601c
https://medium.com/@thisAmit
https://medium.com/@thisAmit
https://graphite.dev/guides/topic/git
https://graphite.dev/guides/topic/git
https://cbea.ms/git-commit/
https://cbea.ms/git-commit/
https://git-scm.com/downloads/guis
https://git-scm.com/downloads/guis
Shelby Golden
Sticky Note
We only have enough time today to cover basics about the two resources, but here are a few additional resources covering more advanced uses of them. It also never hurts to read through the documentation provided by Git and GitHub about their products, but these can be challenging to read if you are a beginner.


What i1s Git and GitHub?
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Shelby Golden
Sticky Note
There are various options for version control and code distribution. 
 
In the next section, I aim to convince you why Git is a valuable tool to learn compared to other version control systems. I will also explain why GitHub is an excellent platform for storing and sharing your coding projects.


® E

Server

"What is Version Control" by Atlassian. Updated February 23", 2020.

Git logo. Downloaded October 10, 2024.
GitHub logo. Downloaded October 10th, 2024.
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git
System for project

management by distributive
version control (DVCS).
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Developer platform for
housing and managing

projects and acts as the
DVCS server.



https://www.atlassian.com/git/tutorials/what-is-version-control
https://git-scm.com/downloads/logos
https://github.com/logos
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Sticky Note
Typically, in a coding project, it is advantageous to track changes made at each step along the way. When something goes wrong, version control makes it easier to diagnose what changes caused the bug, and you can use older, working versions while fixing the issue. There are two types of version control that facilitate project sharing and collaboration: centralized and distributed. Git is a distributed version control system (DVCS).
 
In a DVCS, a remote server stores the integrated copy of a project, and full-change history mirrors are distributed to individual contributors. Local changes are communicated in what is called a “peer-to-peer” manner; synchronizing committed changes through patches that are sent over the server. 
 
Git was first released in 2005 and is the most popular version control system, even compared to centralized systems. However, Git does not come with its own graphical user interface (GUI) and lacks the infrastructure for project sharing or collaborations. Users need to execute Git bash commands through a command-line application like Terminal, a framework that can prove to be a steep learning curve for new users.
 
GitHub was designed in 2007 to improve upon Git and act as a centralized library of repositories where projects can be shared and collaborated on. Essentially, GitHub is a developer platform built upon Git repository management structures and commands. It also includes additional collaboration tools for development teams, such as the Fork.


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

2022 Developer Survey by StackOverflow. Published 2022.

100%
80%

] M Professional Developers
60 % (n=53,374)

o B [ earning to Code
40%

(n=6,157)
20%
O/O T —

Git SVN Mercurial [|don'tuseone
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https://survey.stackoverflow.co/2022/#version-control-version-control-system-prof
Shelby Golden
Sticky Note
Git is by far the most widely used version control system for both learners and professionals. A survey by StackOverflow in 2022 revealed that respondents overwhelmingly reported using Git compared to Mercurial or SVN. Over 95% of professionals self-reported using Git in their work.
 
Git is also predominantly used by those learning to code, but it has been found that version control systems are generally underutilized by learners. About 17% of learners reported that they do not use any kind of version control, compared to about 1% of professionals.
 
We’re hoping to help bridge this gap.


GitHub 1s an nanesta
invaluable tool ..
for coders

worldwide.

China
1.2M (15.6%)

United Kingdom

488K (6.1%)

Germany
426K (5.3%)

Japan
413K (5.2%)

France
373K (4.7%)

Canada
366K (4.6%)

India
2.5M (32.4%)

cl Yale SCHOOL OF PUBLIC HEALTH "A global community of developers." by GitHub,

: : Octoverse 2022 report.
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https://octoverse.github.com/2022/global-tech-talent
Shelby Golden
Sticky Note
GitHub is a highly sought-after resource for maintainers and contributors around the world, including developers working for companies and nonprofits. The pie chart shown here highlights 20 communities outside of the US with the largest growth of users in 2022 compared to the previous year.
 
In 2013, most users were based in the US, but with the year-over-year growth of users from India observed thus far, it is expected that Indian programmers will match the US developer population by 2025.


How do Git and GitHub relate to
one another?
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Sticky Note
As I previously mentioned, Git is a system for managing code-based projects using a distributed version control model. GitHub is a remote server where your project code and version history can be saved and easily shared with collaborators.
 
This, of course, does not adequately explain how Git handles your project materials to track their version history, and how this information gets distributed with GitHub.
 
While this side of the topic is not the principal concern of this current workshop, I wanted to provide some additional context on how project files are managed by Git. Hopefully, this will give you a better picture of what Git and GitHub are, and the roles they each play in coding projects.


Local Version Control

glt restore

Working Tree Staged Edits

Local developer space where Git is prompted to track and

Committed Edits

Moves edits from staged to
the Local Repository mirror
(.git directory). These
changes get synced with the
integrated copy in GitHub.

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

recent commit.

glt add

glt commit
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Shelby Golden
Sticky Note
In an established Git version-controlled environment on your local device, there are three primary domains: the Working Tree, Staged Edits, and Committed Edits. 
 
The Working Tree is the area where the developer makes changes to files in the project. In this domain, Git is not actively tracking changes that are made; changes get recycled back into the same file with no record of interim changes.
 
When you are ready for Git to follow changes, you need to add them to the staged environment with "git add." This prompts Git to identify differences between Staged Edits and already committed versions that are stored in the .git directory.
 
Once you have reviewed the detected changes and approve saving and sharing them, you use "git commit" to promote the staged version to become the most recent copy reflected in the .git directory. It is the most recent Committed Edits that get synced over the GitHub server through a “peer-to-peer” patch.
 
Keep in mind that a local Git repository doesn’t continuously monitor the remote repository’s contents. When prompted for tracking, it uses a heuristic to compare files in your project directory to determine when a file has changed or is new. This method of change detection is not always perfect and may sometimes mistakenly identify significantly altered files as new ones.


Remote Storage and Distribution

»

glt clonel
./
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git pushI glt pull

|

Pull by merge

git pull from Atlassian’s Git tutorials,
Downloaded April 24, 2025.
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https://www.atlassian.com/git/tutorials/syncing/git-pull
Shelby Golden
Sticky Note
When you use Git to interact with a remote repository stored in GitHub, there are three core commands: clone, push, and pull. I will be revisiting these in greater detail in a few slides, so do not worry too much about the exact purpose or definition right now.
 
Cloning is a one-time command used to download and store a complete copy of a public repository distributed on GitHub to your local device. Doing this does not necessarily mean you have permissions to contribute changes to this same GitHub repository.
 
Pushing is when you are ready to share your local copy of the codebase through GitHub. When you push, the most recent committed edits in the .git directory get shared with the remote version and evaluated for coalescence.
 
Pulling is when you want to update your local copy of the codebase that might have differed in the remote location. Pulling is an action that constitutes two operations: fetch and either merge or rebase. A diagram describing these is shown on the right.
 
Notice that pulling is not the same thing as cloning. Instead, it is used throughout the lifetime of the project to synchronize changes between your local and remote project copies.


Consider the example...

0 Yale scHOOL OF PUBLIC HEALTH
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git pull from Atlassian’s Git tutorials,
Downloaded April 24, 2025.
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https://www.atlassian.com/git/tutorials/syncing/git-pull
Shelby Golden
Sticky Note
Let’s take a quick digression to talk about the differences between a merge an rebase coalescing strategy. Consider the shown example of divergent branches.
 
Here, we have recently conduced a series of local commits, labeled E, F, and G, on a branch called “main”. Before distributing our work through GitHub, we run a git fetch, which creates a temporary branch showing a different commit history since we last checked it: A, B, and C. Notice that “origin/main” represents the branch main located in GitHub.
 
We are not able to reconcile these differences without defining the method we want Git to use to reconcile their different commit histories.


git merge git rebase
2 J
O

/l\
) git pull from Atlassian’s Git tutorials,
Local main Downloaded April 241, 2025.
0 Yale sCHOOL OF PUBLIC HEALTH
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https://www.atlassian.com/git/tutorials/syncing/git-pull
Shelby Golden
Sticky Note
On the left we show what a merge would do. Essentially, it creates a three-way commit by joining the heads of both branches with a third commit to explain integrating the two. Git merge is the default setting and is best for new git users or when you plan to make long-term edits to different branches.
 
On the right is a rebase. It’s a little harder to see, but the commit history of the local copy of main has been appended to the head of the remote copy, origin/main. Git then redefines the parent history of those commits, modifying them to have a different base. Rebasing is a preferred option if you want to keep the commit history linear and is good to use when you have short-term edits on different branches.
 
In a lot of development teams, the remote copy of a branch is treated as the common reference for all collaborators. It can sometimes be preferred to redefine your local base to include edits approved by the team, to see how your work holds up considering these changes.
 
Keep in mind that rebasing can create a lot of problems if used improperly, and it is never a good idea to rebase your remote copy with a local version. For new Git users, the merge protocol is recommended because it is less likely to cause destructive changes.


Detailed Walk-Through
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Sticky Note
In this section I’m going to take you through a realistic scenario and breakdown what you are doing with each step. You will then practice this interaction for yourself with the two individual real-world cases we have prepared for you: starting a new repo locally and using the remote vaccinations repo.


Painbow color scale

FIGURE 2 PEAK
s ENERGY
. 120
[00)
; 30
>‘: &0
!
P 4o
20
oo g ox boa i a a b g i o § o o2 & o B o 0
B (PHasE)

EVERY YEAR, DISGRUNTLED SCUENTISTS COMPETE
FOR THE PAINBOW AWARD FOR WORST COLOR SCALE.

xkcd Comic 2537 - Git Downloaded from, Flowing Data April 26t™, 2025.
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Sticky Note
Consider the following situation. You have created this stellar color scheme using ggplot2 in R for your data visualization, and you save the image as a PNG in your project. You call it something moderate but appropriate: "earth_shattering_color_shceme.png."


Command-Line Application

git status

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 in working directory)
modified: making cool plots.R

Untracked files:

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

earth shattering color scheme.png

0 Yale scHOOL OF PUBLIC HEALTH
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Shelby Golden
Sticky Note
In the following slides I will be showing the Git commands you execute above, and below is the resulting output.
 
After saving your changes in the R file and creating the image PNG, you check the status of your project directory. The first line confirms we are in a branch called “main” and says that the commits saved in “main” are the same as the last checked status of the branch in the remote repo, “origin/main.” I’m going to reemphasize that this is the last checked status of “origin/main.”
 
We then see our two files organized separately. The R file “making_cool_plots.R” had previously been added for version control and is being detected as modified. The image is new to the repo, and so Git is suggesting we add for the first time for version tracking.


Command-Line Application

# 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

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

O Yale sc

Data Science and Data Equity
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Sticky Note
Because we are satisfied with the changes made to both these files, we are going to move them from the Working Tree to the Staged Edits using “git add.” Staging your edits allow you the opportunity to group like-changes with a message that explains the work. You can either add these files by listing them explicitly or by using the wild card “.”, which will add everything shown under “git status.”


O Yale scr
Datc

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

Command-Line Application

git commit

Command-Line Output

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

H= = = = e 9= G S He H9e [

new file: earth shattering color scheme.png

19
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Sticky Note
Committing your staged edits will add these versions to the .git directory, making them the most up-to-date version of your project, also called the branch “HEAD.” A message is a required part of a commit action. At the top is how you add a message to the “git commit” command.
 
If you forget to include a message, Git will automatically open an editor in the command-line application. If you have not specified the editor Git should use in this scenario, then it will default to an editor called vi. The commands for vi are not intuitive, and so I’ve linked a cheat sheet to the vi commands on the workshop webpage.
 
For now, 
-       Vi automatically opens in “command” mode, pictured here.
-       Hit either “a” or “i” to enter edit mode. Sometimes this comes with an “insert” message at the bottom.


B Yale scr
Date

Command-Line Output

Outstanding progress on color schemes for density plot fill scaling.
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

H= S S S S S S S S S

new file: earth shattering color scheme.png

T Wq

Command-Line Output

[main f9%b4cf2] Outstanding progress on color schemes for density plot
fill scaling.
2 files changed, 11 insertions (+), 2 deletions (-)

create mode 100644 earth shattering color scheme.png

20
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Sticky Note
In the top line, add your message. You need to exit edit mode by hitting the Esc key, which will put you back into command mode. Finally, you save and quit the vi editor by entering “:wq.”
 
Following a successful commit, we get the bottom message. Here we get a confirmation that a new version has been added to .git for the branch “main” under the hash ID “f9b4cf2.”
 
Hash IDs are unique identifiers that Git uses to track and organize version history. Git displays only the first few characters of the complete 40-character SHA-1 checksum for readability.
 
We then get a summary of the changes: 2 files changed with a total of 11 line insertions and 2 line deletions. Below that is the mode of the newly created image file, which tells us we are saving it as a regular non-executable group-writeable file.


Command-Line Application

# Pull in One Command

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

0 Yale scHOOL OF PUBLIC HEALTH
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Sticky Note
As stated before, it is good practice to “pull before you push”, after your Working Tree is clear of untracked edits. If there are changes reflected in the remote repository that have not yet been included locally, there are two protocol to integrate them: a merge or rebase. These were discussed earlier, and so I will only show the code you’d use here.
 
There are two ways to code either scenario: in one action with a “git pull”….


Command-Line Application

# Two-Step Pull

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

# Inspect changes.

git branch -a # Lists all local branches, including remote copies
git status # Summary of status differences between the two versions
git diff main # Summary of code differences between the two versions

# 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

0 Yale scHOOL OF PUBLIC HEALTH
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Sticky Note
… or in two steps with a “git fetch” followed by a “git merge” or “git rebase” into the local copy of that same branch.
 
In the example, I am on the branch “main” and I fetched the remote copy of this branch, “origin/main.” “main" is the only branch in my local environment and "origin" is the only remote repository I am connected to (not shown in the code).
 
Therefore, when I run "git fetch," Git automatically associates the fetched "origin/main" with my local branch "main.” This allows me to reference the fetched result by its general name "FETCH_HEAD.”
 
In some cases, you might need to specify the fetched branch name (use "git branch -a" to find it). Ensure the correct target branch is checked out before merging the fetched copy into it. We cover branches and how to switch between them in later slides.


Command-Line Application

git push origin main

Command-Line Output

Enumerating objects: 14, done.
Counting objects: 100% (14/14), done.
Delta compression using up to 8 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
7d1b339. .f9b4cf2 main -> main

O Yale scHOOL OF PUBLIC HEALTH
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Sticky Note
Finally, we complete the process by sharing our change with GitHub using "git push.” Here I am showing a more specific version where I explicitly tell Git to push my branch "main" to the remote repository "origin.”
 
This level of specificity is not always necessary: 
-       Most setups connect to only one remote repository. 
-       If you are ready to push all committed changes, you can simply run "git push" without specifying the branch.
 
The output indicates that the file sharing process was completed successfully. We are also told aspects like the remote repository location and the size of the objects we just pushed to it. At the end, Git summarizes the version ID update from "7d1b339" to "f9b4cf2."


Starting Individual Projects
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Sticky Note
Now that you've walked through a typical version control action with Git and GitHub, we're ready to try it out. In this section, I'll take you through two common scenarios for starting a new Git-initiated project: starting locally or starting with a remote repository. After establishing the repository, we will make a change (either locally or remotely) and sync it with the other copy.


B Yale sCHOOL OF PUBLIC HEALTH
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Accessing the Codespaces

In this workshop, you will need to access the R code we have prepared for the worked-through examples and
challenge questions. If you haven't already, please download R to your local device. We also recommend using the
IDE software RStudio. To access the code for this workshop, you will need Git installed on your local device, a
GitHub account, and both configured. If you have not set this up yet, please follow the instructions in
Configurations and Credentials first.

Two GitHub repositories have been created to practice using Git and GitHub:

— Solo projects: ysph-dsde/JHU-CRC-Vaccinations
— Collaborative projects: ysph-dsde/JHU-CRC-Cases-and-Deaths

To practice your Git and GitHub skills using our codespaces, you need to create independent copies of both
repositories, referred to as a “clean-break” copy. This will decouple the GitHub account connections and give you
full access to their contents. Once copied to your personal GitHub account, you must clone the codespace to your
local device and initialize the environment.

Detailed instructions for these steps are provided below. There are two methods you can use: the GitHub Importer
tool or your command-line application (i.e., Terminal for Macs or Git Bash for Windows). We recommend trying the
GitHub Importer tool first; if it fails, proceed with the command-line steps. Please note that the importer tool may
take a few minutes to transfer the files.

Attribution and Ownership

Please note that all materials provided in this workshop, including any code added to your personal repository, belongs to
DSDE. When using or referencing this material, please ensure to cite it correctly to give proper credit to the original
authors.

Settings Used in Development

Making a Clean-Break Copy

METHOD 1: Copying Using GitHub Importer °

The method described here will not create a Fork. You can learn more about the GitHub Importer here.
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Sticky Note
We have prepared two remote repositories for this workshop: one for solo work and one for collaboration practice. To gain edit permissions, copy them into your own GitHub account using either the importer tool (Method #1) or a bare clone (Method #2). The repository links and step-by-step instructions are on the Book of Workshops landing page for "Getting Started with Git and GitHub."


Handout:
Solo Projects

Yale scHOOL OF PUBLIC HEALTH
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START LOCALLY

1. Initialize Git locally, create an
empty README.md file, and push to
an empty GitHub repository.

2. Add "Hello World" to README.md on
GitHub and pull the changes locally.




Discussion:

How would this process change if | had

modified the local copy(e.qg., addinga new R
script) before pulling the README . md

changes?
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Sticky Note
Now we'll create a graph showing the percentage of the U.S. population who had received at least one COVID-19 dose by March 2023, separated by state. Feel free to modify the provided R script to tweak the plot before saving. After exporting the image as a JPEG, we will commit our modifications and new file to the .git directory and share them with GitHub.


Handout:
Solo Projects
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START REMOTELY

1. Clone the clean-break copy of the
JHU-CRC-Vaccinations repository
(Method #1or Method #2).

2. Create and export a bar plot
(customize as desired).

3. Commit and push the changes to
GitHub.




Leveraging Branches for
Collaboration
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Shelby Golden
Sticky Note
Now, I will talk about how to access repositories and how to collaborate with others in a repository.


Local Version Control

glt restore

Working Tree

Local developer space where
Git is not tracking changes.

glt add

0 Yale scHOOL OF PUBLIC HEALTH
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Staged Edits

Git is prompted to track and
save changes, comparing
differences with the most
recent commit.

Committed Edits

Moves edits from staged to
the Local Repository mirror
(.git directory). These
changes get synced with the
integrated copy in GitHub.

glt commit
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Shelby Golden
Sticky Note
Recall our general workflow on a local, Git-initiated project. We have mentioned branches and their utility, but now I will formally introduce the concept.


Consider the example...

%

O Yale scHOOL OF PUBLIC HEALTH
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/I\

git branch from Atlassian’s Git
tutorials, Downloaded April 27t,
2025.
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https://www.atlassian.com/git/tutorials/using-branches
Shelby Golden
Sticky Note
Branches are useful tools for any workflow, not just collaborative projects. However, they play a much more significant role in collaborative workflows than in individual projects.
 
As previously mentioned, best practice is to treat the remote main branch as the most complete and current version of the project. This is the most public-facing version, providing the foundation from which all team members work. Given its status, you should avoid introducing unstable code or incomplete features.
 
Say you are ready to build new features for your project. You can maintain the integrity of your project by creating a temporary silo called a branch. In the branch, you can develop your feature and only introduce it into the main branch when it has been tested and reviewed by the team.
 
You can create a branch from any point in your project, not just from the main branch, as the need arises.
 
GitHub offers a feature to facilitate merging branches into the remote main branch, called a Pull Request. We will discuss this feature in a couple of slides.


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

[J Yale scHOOL OF PUBLIC HEALTH
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Shelby Golden
Sticky Note
The two commands that drive this process are ”git branch” and ”git checkout.” The first creates a new branch from your currently checked-out branch. The second allows you to switch between branches.
 
Note that creating a branch this way only creates it locally. You have two options for sharing it:
a)     Manually create a matching branch in GitHub, then push commits to it.
b)    Use ”git push –u” to automatically create an "upstream" branch in GitHub.


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

ode () Issues/ 19 Pull requests 1 () Actions A Proiects (1) Security |~ Insights 3 Settings

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

PPOpen sgolde13 wants to merge 1 commit into main from little-feature &J

LJ) Conversation 0 -0- Commits 1 Iz, Checks 0 |2) Files changed 3

@ sgolde13 commented now
\4;

{J

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

®

-O- @ MOV ama@ ol lo L o e, Book of Workshops. Update README.md to refle.. .- Verified 7d4cfee

}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.
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Shelby Golden
Sticky Note
When you are satisfied with your work on the testing branch (little-feature), merge it back into “main.” Best practice is to use a GitHub feature called a Pull Request. A Pull Request serves as a proposal that allows the development team to review the changes, submit comments, and add commits before finalizing the merge. 
 
After syncing the testing branch with a remote branch of the same name, submit a Pull Request under the “Pull requests” tab in GitHub. Specify which branch you want to merge into “main” and submit the request.
 
1.     Submitting the request generates this window.
2.     The request status shows "open," along with the most recent commit message from little-feature.
3.     GitHub detected no merge conflicts between these branches.
 
If conflicts do arise, special review is required. Some conflicts can be resolved directly in GitHub, but we are not covering how to troubleshoot branch conflicts today.


Handout:
Collaborations
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DevOps

Introduction to this widely-used
collaborative philosophy and structure
for technical projects.

PULL REQUESTS

Mechanics of creating a Pull Request

for team review before merginginto
origin/main.

MERGE CONFLICTS

ldentifying merge conflicts and
resolving them in GitHub and locally
through the CLI.

RULESETS

Applying branch protections and
observing their impact on workflow.



Shelby Golden
Sticky Note
Most collaborative projects are based on a DevOps (Development and Operations) structure. Understanding how DevOps teams are organized and how they approach their codebase will help you apply collaborative tools such as Pull Requests and setting rulesets in your own projects.
 
This is an interactive learning assignment for two to four people.
 
In this handout, you will learn about:
·      What DevOps is and how team roles and expectations are defined
·      How Git and GitHub support DevOps structures
·      Creating a pull request
·      Managing merge conflicts (on GitHub and locally)
·      Rulesets that help automate codebase management


Daily Confirmed Counts of COVID-19 in the US

Daily Death Counts of COVID-19 in the US
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Shelby Golden
Sticky Note
Throughout this worksheet, you will work with the second prepared codebase to generate plots of confirmed COVID-19 deaths. The code's initial output is shown here. You will then modify these plots and submit code change proposals to the group.


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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Glossary

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).

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.

git add Prompt Git to track changes made to specified files and

transition them from the Working Tree to the Staged Edits
domain. Git compares them to the . git directory.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

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

git checkout Command to switch between the different branches.

git clone Copies an existing repository stored in a remote server to
your own device, including all files, history, and branches.

git commit Promote the staged version of specified files to become
the latest copy reflected inthe . git directory. The

Committed Edits version is synced to the remote server as
a "‘peer-to-peer’ patch.

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity 40




Glossary

git fetch Downloads the remote branch contents into a separate
local branch for review before integration. Part of pull.

git merge One method to reconcile different committi
Integrating the

divergent branches. Creates a new version
head of the two branches in athree-way co

ng histories in

mmit.

git mv Moves orrenames a specified file, directory, or symlink that

Is already tracked by Git.

git pull Downloads acopy of the specified remote repository's

branch and integrates it with the local copy. Combines the
actions of fetch followed by merge or rebase.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

git push Upload your recent Committed Edits to a remote
repository, synchronizing changes for others to see.

git rebase Analternativetomerge. 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 reset Reverts contentinthe Working Tree or Staged Edits to
their last committed state. Adding the -—staged option

will move files from Staged Edits back to the Working Tree,
without overwriting any new changes there.

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity 42




Glossary

git status Summarizes the state of files in the Working Tree and

Staged Edits, comparing changes to the latest, committed
version inthe .git directory.

Graphical User Aninterface that allows usersto interact with computers
Interface (GUI) through visual elements like buttons and menus.

Hypertext Transfer Facilitates sectL
Protocol Secure encrypted inter

re transmission of information over an
net connection. Decryption occurs when

(HTTPS) the correct use
provided.

Yale scHOOL OF PUBLIC HEALTH
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-name and Personal Access Token (PAT) are
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Glossary

Integrated A software application that combines tools for editing,
Development building, testing, and debugging code into a single, user-
Environment (IDE) friendly interface.

Mirror An exact copy of a project from a server, including al files,
the version history, and branches.

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

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

Yale scHOOL OF PUBLIC HEALTH
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Glossary

Root directory The top-most directory in a branched hierarchy, containing
all other files and directories. Your project’'s root directory
holds all the relevant files and code used your project.

Server and Client Servers are computers or systems that provides resources
(i.e. data or programs)to other computers, known as
clients, over a network.

Shell A program used by the CLI to mediate communication
between the user and computer by interpreting commands
and outputs. Examples: Bash, PowerShell, etc.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

Secure Shell (SSH) Uses a pair of keys—a private key and a public key.

Information is encrypted when sent between servers, and
only the matching key pair can decrypt it upon receipt.

Version Control Manage, organize, and track different versions of files.

ldentify differences between versions and allows reverting
to older versions.

Yale scHOOL OF PUBLIC HEALTH
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Glossary

Helpful Cheat Sheets:
1. Git Cheat Sheet by Atlassian

2. Vim Cheat Sheet by Richard
Torruellas

Yale scHOOL OF PUBLIC HEALTH
Data Science and Data Equity

3.

4

Bash Shortcuts by Mohankumar

Balasundaram

Command Line Cheat Sheet by

Tobias Gunther
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https://www.atlassian.com/git/tutorials/atlassian-git-cheatsheet
https://www.atlassian.com/git/tutorials/atlassian-git-cheatsheet
https://vim.rtorr.com/
https://vim.rtorr.com/
https://www.linkedin.com/in/richard-torruellas-8ba6a758/
https://www.linkedin.com/in/richard-torruellas-8ba6a758/
https://find-and-update.company-information.service.gov.uk/officers/vt4_ChxQXIwmL4wYZPLE_mhkzWA/appointments
https://find-and-update.company-information.service.gov.uk/officers/vt4_ChxQXIwmL4wYZPLE_mhkzWA/appointments
https://www.git-tower.com/blog/command-line-cheat-sheet
https://www.git-tower.com/blog/command-line-cheat-sheet
https://leaddev.com/community/tobias-gunther
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