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Git Standards & Best
Practices for Engineering
Teams

A practical guide to professional version control — from core concepts and essential commands to
team workflows, best practices, and Al-specific considerations.

1. Why Git Matters

In modern software and Al development, code does not live in a single file on one person's laptop.
Teams collaborate across branches, timezones, and deployments — and without a robust version
control system, that collaboration descends into chaos. Git is the industry-standard distributed
version control system that gives every engineer a complete local copy of the project's history,
enabling parallel work, safe experimentation, and rapid rollback.

Git vs GitHub

Git is the local command-line tool that tracks changes to files on your machine. GitHub, GitLab, and
Azure DevOps are cloud platforms that host Git repositories and add collaboration features: Pull
Requests, CI/CD pipelines, code review workflows, and access control.

Why Git is especially critical for Al projects

e Experiments multiply fast — Git lets you tag, branch, and compare model iterations.
e Reproducibility requires knowing exactly which code produced which result.



e Model training pipelines involve many interdependent scripts; broken code needs fast

rollback.

e Team collaboration on notebooks and data-processing code creates frequent merge

scenarios.

2. Core Git Concepts

Before issuing your first command, these seven concepts form the mental model every engineer

should internalize:

Concept

Repository

Commit

Branch

Merge

Pull Request

Remote

Staging Area

What It Means

A folder fully tracked by Git,
containing all files and their complete
history.

A saved snapshot of staged changes
with a unique hash (e.g., a3f9d21).

An independent line of development;
default branch is main .

Combines changes from one branch
into another.

A proposal to merge a branch, used
for code review before changes hit

main .

The server-hosted copy of the repo
(GitHub/GitLab/Azure DevOps).

A buffer zone where files wait before
being committed ( git add ).

Analogy

A project filing cabinet with every
version of every document.

A photograph of your project at a
specific moment in time.

A parallel timeline you can merge
back or discard.

Merging two document drafts into one
final version.

Submitting a draft for editorial review
before publishing.

The shared cloud backup that the
whole team reads and writes.

A tray of items to photograph before
the shutter fires.

3. Essential Git Commands

Command

git clone

git status

git diff --staged

Purpose

Copy an existing repository to your
local machine.

Check the current status of files and
changes.

Review staged changes before
committing.

Example

git clone
https://github.com/org/repo

git status

git diff --staged



Command Purpose Example

git add Stage files for the next commit. git add src/model.py

git commit Save staged changes with a commit git commit -m "feat: add sentiment
message. usiiisL "

git push Upload local commits to the remote git push origin feature/login
repository.

git pull Fetch and merge the latest changes git pull origin develop
from the remote repository.

git fetch Download updates from the remote git fetch origin
repository without merging.

git branch Create, view, or delete branches. git branch -d feature/done

git switch / checkout Switch between branches. git switch feature/search

git merge Combine changes from one branch git merge feature/data-pipeline
into another.

git stash / pop Temporarily save and restore git stash pop
uncommitted changes.

git log --oneline Display a compact commit history. git log --oneline -10

git revert Safely undo a previously committed git revert a3f9d2l
change.

.gitignore Exclude files and folders from Git echo "data/" >> .gitignore

tracking.

Pro Tip: Commit Messages

Format every commit message as: type: short imperative description . Common types include
feat, fix, refactor, docs, test, chore, and perf.For example, feat: add FAISS vector search
endpoint or fix: resolve auth timeout on mobile . Consistent commit messages make project
history easier to read, simplify debugging, and improve collaboration across engineering teams.

4. Standard Team Workflow

Every team follows a branching strategy. The workflow below, a simplified Git Flow, is the standard
adopted by most Al engineering teams and scales well from two to two hundred engineers.

Step-by-step explanation



e Start from develop/main — Always branch from the latest stable integration point. Pull
first.

e Name your branch clearly — feature/, bugfix/, hotfix/, or docs/ prefixes keep the
repo readable.

e Commit small and often — Each commit should represent one logical change that can
be reviewed in isolation.

e Push early and open a Draft PR — This signals to teammates what you are working on
and enables early feedback.

e Request review — At least one peer should approve before merge. Two reviewers for
critical paths.

e Merge and delete — Once approved, merge and immediately delete the feature branch
to keep the namespace clean.

Best Practice: Branch Lifetime

A feature branch that lives longer than 3 days is a risk. Long-lived branches diverge from main,
accumulate conflicts, and are harder to review. Keep branches short, focused, and merged fast.

5. Git Best Practices

These are the non-negotiable habits that separate professional engineering teams from chaotic
ones:

e Never commit directly to main or master — always branch and raise a Pull Request.

e Pull before pushing — begin every session with git pull origin develop to avoid stale
code.

e Write meaningful commit messages — use the type: description convention (Section 3).

e Commit small, logical units — one concern per commit, easier to review and revert.

e Review your own diff before opening a PR — be your own first reviewer.

o Keep branches short-lived — aim to merge within 1-3 days.

e Delete merged branches — a clean branch namespace is a healthy repo.

e Resolve conflicts carefully — understand what each side changed before choosing.

e Never force-push to shared branches — it rewrites history and destroys teammates' work.

e Maintain a comprehensive .gitignore — exclude secrets, data files, venv, and model
weights.



6. Common Mistakes Engineers

Make

Every junior engineer (and many seniors) has made these mistakes. Recognising them early saves
hours of debugging and awkward team conversations.

Mistake

Working directly on main

Giant commits (100+ files)

Vague messages ('fix', 'update')

Forgetting to pull before work

Committing .env or APl keys

Pushing large binary files

Why It Hurts

Broken code ships immediately; no
review gate.

Impossible to review; impossible to
revert safely.

History becomes unreadable;
debugging takes 10x longer.

Your branch diverges; conflicts
accumulate silently.

Secrets are in the public repo forever
(even after deletion).

Bloats the repo permanently; clones
become painfully slow.

Warning: Exposed Secrets

The Fix

Always branch: git checkout -b
feature/your-task

Commit one logical change at a time.

Use type: description format. feat:
add FAISS index

git pull origin develop at the start
of every session.

Add .env to .gitignore ; rotate any
exposed key immediately.

Add models/, data/ to .gitignore;
use DVC or Git LFS.

If you accidentally commit an API key, password, or .env file, rotate the credential immediately.
Deleting the file in a subsequent commit does not remove it from the repository's history. Once
exposed, the credential should be considered permanently compromised and must be invalidated

or replaced at its source.

/. Git for Al Engineering Projects

Al repositories have unique challenges that standard software projects do not face: large binary
model weights, auto-generated notebook outputs, and massive datasets. Here is how to manage

them professionally.

Managing Jupyter Notebooks



e Install nbstripout to automatically clear cell outputs before each commit.

o Keep notebook outputs out of Git, as they can bloat diffs and create unnecessary merge
conflicts.

e Move finalized and reusable logic from notebooks into Python modules within the src/
directory.

e Use a consistent naming convention, such as 01 data prep.ipynb and
02 feature engineering.ipynb , to improve organization and readability.

Handling Datasets and Model Weights

Use DVC (Data Version Control) to version datasets and model files outside Git.
Use MLflow or Weights & Biases to track experiment metadata, metrics, and artefacts.
Store large files in S3, GCS, or Azure Blob Storage — never in the Git repository.
Commit config files and data manifests (paths, checksums) rather than the data itself.

8. Conclusion

Git is more than just a technical tool; it is the foundation of professional engineering culture. Clean
commits create a clear project history, short-lived branches promote focused development, and
thorough code reviews encourage collaboration while helping identify issues before they reach
production.

For Al engineers, where experiments evolve rapidly and projects involve complex pipelines, Git
discipline is essential for maintaining reproducibility, traceability, and efficient teamwork. The
practices outlined in this guide are not merely recommendations but widely accepted industry
standards. By adopting these practices, engineering teams can improve collaboration, maintain
code quality, and build reliable software and Al solutions with confidence.
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