GitHub Flow and
Merge Conflicts

April 7, 2026



Announcements

+

Final Project Checkpoint 2 due TODAY April 7 at 11:59pm

+

Push all of the code that you have written so far to GitHub for your first

code review. This code should be written in your final project/
folder and organized using a file structure similar to your labs.

Tip: If you are completing a real data analysis project, it is recommended
to have conducted a preliminary exploratory data analysis and modeling
pass through the data. This would allow for more constructive feedback
at this checkpoint.

If you want more helpful feedback, leave comments describing what you
are trying to do throughout the code and list your planned/future to-dos



Announcements

+ Final Project Checkpoint 3: code + outline/draft due Friday, April 17 11:59pm

+ Address issues from Project Checkpoint 2 using GitHub Flow (branching/merging)
+ Report structure can vary depending on your final project
+ Ex. For a real data analysis, “typical” section headers include:

+ Introduction: introduce and motivate the domain problem that you are trying to study

+ Data collection and cleaning: describe the available data and all data preprocessing/cleaning
steps that you took (including justification)

+ Methods: detail your model development pipeline and justify
+ Results: present and discuss findings in the domain context
+  Discussion: summarize your findings and discuss how your findings fit into the broader
problem context
+ Undergraduates can submit to USCLAP (intermediate category) or USRESP
+  Prize $$ involved


https://www.causeweb.org/usproc/usclap
https://www.causeweb.org/usproc/usresp

Plan for Today

1 Merge conflicts

+ What are merge conflicts?
+ Why do they occur?
+ How to resolve merge conflicts?

2 Branching + GitFlow

+ |ssues
+ Branches
+ Pull requests



Review: Basic Git/GitHub Pipeline



Merge Conflicts



What changes when we collaborate with others

I\ Greater possibility of merge conflicts if everyone works on the same branch

+ Merge conflicts happen when git does not know how to combine changes
from two different commits
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What changes when we collaborate with others

Greater possibility of merge conflicts if everyone works on the same branch
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How to fix merge conflicts

Optlon 1: THISIS GIT. IT TRACKS COLLABORATIVE. LIORK
ON PROJECTS THROUGH A BEAUTIFUL
(not recommended) DISTRBUTED GRAPH THEORY TREE MODEL.

COOL. HOU DO LE-VSE IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE. THEM To SYNC DR
IF YOU GET ERRORS, SAVE. YOUR WORK
ELSEWHERE, DELETE THE PROTECT,
AND DOUNLDAD A FRESH COPY.

\
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How to fix merge conflicts

Option 2: resolving merge conflicts manually

1. Pull from remote: git pull

o Ifthere is a merge conflict, this will fail

Stash current changes for later: git stash
Re-try pulling from remote: git pull
Try to "pop" your stashes on top of the latest pull: git stash pop

ok W

If there are conflicts, resolve them manually



Resolving merge conflicts manually

Before resolving merge conflicts, conflicts are shown using <<<<<< and ======
dsip

This is an example repository for Data Science in Practice: Tools and
Applications.

<<<<<<< Updated upstream
This change was made remotely.

This change was made locally.
>>>>>>> Stashed changes

To resolve conflicts, open file and manually add/delete lines to your liking,

e.g., if | wanted to keep both remote and local changes:
dsip

This is an example repository for Data Science in Practice: Tools and
Applications.

This change was made remotely.

This change was made locally.



How to fix merge conflicts

Option 1: Option 2: Fix merge

THISIS GIT. IT TRACKS COLLABORATIVE LIORK conflicts manually
ON PROTECTS THROUGH A BEAUTIFUL
DISTRBUTED GRAPH THEORY TREE. MODEL.

COOL HOU w l\x- U& 'T? testests/diff js Open inmergetool | Save and mark resoved | X

NO IDEA. JUST MEMORIZE. TrE& SHELL Commit ecS6e4 on | master Tokeail] | B commi e3862¢ on|findsimiar:spec Take all
COMMANDS AND TYPE THEM TO SYNC R
IF YOU GET ERRORS, SAVE YOUR WORK
ELSEMHERE, DELETE THE. PROJECT,
AND DOWUNLOAD A FRESH COPY.
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var findSimilarOpts = (
£lags: Diff.FIND.REN;
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How to fix merge conflicts

Option 1: Option 2: Fix merge Option 3: Use branching
THS IS GIT. IT TRACKS COLLABORATIVE LIORK conflicts manually for preventative care
ON PROTECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL. §

COOL. HOU DO LE.USE. IT? == — °
NO IDEA. JUST MEMORIZE. TrE& SHELL Commit ecS6e4 on | master Tokeail] | B commi e3862¢ on|findsimiar:spec O
COMMANDS AND TYPE THEM TO SYNC R
IF YOU GET ERRORS, SAVE YOUR WORK
ELSEWHERE, DELETE THE. PROJECT,
AND DOWUNLOAD A FRESH COPY. o
\ Vl 2l Aoy [5555)




Branching + GitHub Flow
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Why Branching?

+ Preventative measure to avoid merge conflicts after every pull/push

+ Typically only need to deal with possible merge conflicts when merging branches

+ For organization

+ Different features or bug fixes (or people) get their own branch

+ Important to be organized in case these changes introduce bugs and you need to revert your
changes (reverting is easier if changes come as one commit or a consecutive chunk of commits)

+ So that main branch is always stable and deployable

Bugfix

Master O - g i — DO ,DO
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GitHub Flow: branching in a broader workflow
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o v prow

Merge the pull request into the main branch
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GitHub Flow: branching in a broader workflow

As part of your final project grade, you will need to use GitHub Flow at least once:

Create an issue (or use one of the issues I've created for you)
Create a new branch for that issue

Make changes to your code to resolve that issue

Create a pull request

Ask the instructor to review your pull request before merging
Merge the pull request into the main branch

Delete the branch

N o v op ow N A



Different Types of Merges

MERGE

| MAIN MAIN
Merge pull request ~ MERGE
‘ T — covwar
v Create a merge commit

All commits from this branch will be added to

the base branch via a merge commit. SQUASH MER@E.

Squash and merge

The 2 commits from this branch will be
combined into one commit in the base branch.

Rebase and merge
. . . . . " TUSQUASH
The 2 commits from this branch will be e

rebased and added to the base branch.

REBASE

| MAIN

| MAIN
FEATLRE BRACH » 0009 ®0



Resolving extremely minor issues

If you have a small issue that can be fixed in a single commit (with no chance of
introducing bugs), branching might be an overkill.

An alternative to branching for these minor fixes:

+ In your commit message/description, include "closes #<issue_num>"

+ This will link your commit to the issue and will automatically close the issue
(as completed) when you push your changes to the main branch



Recap + Next Time

Recap

+  To rectify merge conflicts: use git stash and if that fails, can
manually resolve these merge conflicts

+ GitHub Flow: use issues, branches, and pull requests to organize
your changes/to-dos

Next time
+ LLMs
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