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Agenda

• What is Git and why should you care?
• Installation – Configuring Git
• How to initialize a git repository?
• Git Basics
• What is HEAD in Git?
• Git log
• Git difftool
• Undoing changes in Git
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• Branches
• Push/Pull
• Rebase
• Blame
• Bisect
• Github

Not in Agenda
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What is Git? Why should you care?

Git is a software that keeps track of changes to your source code. Source Code Management software 

Much like your bank account's passbook, which keeps track of every transaction, but for source code.

• Git is used by 99.99% of the projects

Passbook/Bank Statement
1. Debit
2. Credit

Changes possible in source code
1. Modify existing files
2. Add new files
3. Delete existing files
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Installation – Configure Git
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https://git-scm.com/ Add git.exe to Path Environment variable

Set name and email

Please do not use any git GUI tools
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Git Commands
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Demo 
Time
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How to initialize a git repository?

git init .

Demo 
Time
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git commit

Git Basics

Untracked Unmodified Modified Staged

git add 

Committed

edit files 

git status

git add 

git commit -a

git commit
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Git log
git log show history of commits(aka bank statement)

c1

c2

c3

c4

c5
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Git HEAD

da b c…

• HEAD always refers to the latest commit on the current branch

• HEAD~1 always refers to the commit one before the latest commit

• HEAD~2, HEAD~3, …

•  .. Syntax(revision/range syntax) is used to refer a range of commits

HEAD~2..HEAD

•  HEAD~2..HEAD means all commit b/w HEAD~2 and HEAD not including HEAD~2

HEAD~3..HEAD~1
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Git log

git log show history of commits

c1

c2

c3

c4

c5
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Git difftool
http://sourceforge.net/projects/meld-installer/

git difftool  -d
git difftool  -d HEAD~2..HEAD 

da b c…

HEAD~2..HEAD

http://sourceforge.net/projects/meld-installer/
http://sourceforge.net/projects/meld-installer/
http://sourceforge.net/projects/meld-installer/
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Undo changes in Git

Unmodified Modified Staged Committed

git status

git reset HEAD~1

git checkout -- test.c

git reset HEAD~1  --hard
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Recap

Create Repo git init Initialize a repository

Inspect Repo git status Know the status of the repository

Create
Commits

git add Add files for staging

git commit Create commit of the staged files

Inspect
Commits

git log View the commit log

git diff/difftool See changes between the commits

Undo
Commits

git reset Undo commit(unpack the commit)

git checkout Discard the changes



vineelkovvuri.github.io

Git – Part 2
Vineel Kovvuri

Senior SDE @ Microsoft
https://vineelkovvuri.github.io

14

https://vineelkovvuri.github.io/


vineelkovvuri.github.io

Agenda

• Recap from part 1
• Branches
• Merging Branches
• Rebasing Branches
• Resolving Conflicts
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• Push/Pull/Fetch
• Github

Not in Agenda
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Recap

Create Repo git init Initialize a repository

Inspect Repo git status Know the status of the repository

Create
Commits

git add Add files for staging

git commit Create commit of the staged files

Inspect
Commits

git log View the commit log

git diff/difftool See changes between the commits

Undo
Commits

git reset Undo commit(unpack the commit)

git checkout Discard the changes
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What are branches and why should I care?

• Branch is just a sequence of commits with a parent child relationship
• The default branch is always referred as master or main

c1 c2 c3 c4

• The content of the file and folder structure of the repo is determined by the commits on current 
active branch

I am master branch
c1 c2 c3 c4

b1 b2 b3 b4
I am feature branch

•  git branch will show *all branches and highlights the current active branch 

• Branching helps in working with multiple features independently
• At any given point in time, There can be only one active branch in a repository
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Branching

c1 c2

git branch feature HEAD~1

git checkout –b feature master = git branch feature master + git checkout feature

c1 c2

HEAD after checkout of feature

• git checkout feature is used to switch to the branch named ‘feature’ 

c1 c2

f1 f2

• With each commit on the feature branch, The HEAD 
moves forward on the feature branch

•  git branch feature master will create a new branch named ‘feature’  from 
master’s HEAD commit

c1 c2

git branch feature HEAD
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Merging
•  git merge is used to create a merge commit between two or more 

branches – This is called merging branches! 

git merge feature

c1 c2

f1 f2

c3 c4

HEAD on master branch after checkout of master

Mc1 c2

f1 f2

c3 c4

Merge commit created on master after git merge command
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Rebasing

•  git rebase realigns the base commit of the current branch with other branch

c1 c2

f1 f2

c3 c4

Base commit of feature branch

Feature branch before git rebase

c1 c2

f1’ f2’

c3 c4

Re based base commit of feature branch

Feature branch after git rebase

git rebase master

Contains changes made before rebase
            May not contain the same changes as f1 because of merge conflicts

f1

f1’
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Resolving conflicts manually in Git
•  git merge and git rebase  can sometime lead to merge conflicts 

c1 c2

f1’ f2’

c3 c4

git rebase master

c1 c2

f1 f2

c3 c4

Line 2 in Helloworld.c modified

Line 2 in Helloworld.c modified
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Branching
Commands

git branch List all branches

git branch <new> <existing> Create <new> branch from <existing> branch

git checkout <branch> Switch to <branch>

git checkout –b <new> <existing> Create a new branch and switch to that branch

Merge Command git merge <feature> Merge current branch with <feature> branch

Rebase Command git rebase <feature> Rebase current branch with <feature> branch

Recap
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Agenda

• Github
• Remote
• Push
• Clone
• Fetch
• Pull
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R
e

ca
p

Create Repo git init Initialize a repository

P
art - 1

Inspect Repo git status Know the status of the repository

Create
Commits

git add Add files for staging

git commit Create commit of the staged files

Inspect
Commits

git log View the commit log

git diff/difftool See changes between the commits

Undo
Commits

git reset Undo commit(unpack the commit)

git checkout Discard the changes

Branching
Commands

git branch List all branches P
art - 2

git branch <new> <existing> Create <new> branch from <existing> branch

git checkout <branch> Switch to <branch>

git checkout –b <new> <existing> Create a new branch and switch to that branch

Merge Command git merge <feature> Merge current branch with <feature> branch

Rebase Command git rebase <feature> Rebase current branch with <feature> branch



vineelkovvuri.github.io

Github – Walk through
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Remote
• Remote is a place where you can upload your git source code. Github is 

one such place

• There can be more than one remote for a given repository

• origin is the name given to the default remote
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Github – Configure ssh
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Github – How to Create a new repo?
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•  git push origin HEAD:<branchname>
• Push the local branch to remote branch with the name <branchname>

How to push to a new remote repository?

git push origin HEAD:feature

c1 c2

f1 f2

Feature branch in local repo

Local Repository

c1 c2

f1 f2

Feature branch in remote repo

Remote Repository
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Cloning an existing remote repository

c1 c2

f1 f2

git clone http://...

All branches from remote repository are 
Cloned into local repo after a git clone

Create local branch with remote branch reference

New experimental branch created from origin/master

git branch experimental origin/master

c1 c2

x1 x2

f1 f2

•  git clone is used to create a new copy of remote repository in local machine
• Git clone completely copies all the branches from the remote repository
• By default, git will add the cloned remote as origin
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Listing local and remote branches

•  git branch –r can be used to list only remote branches

•  git branch –a –vv list all(-a) branches(both local and remote) with tracking 
information(-vv)
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Fetching
•  git fetch gets and updates all the remote branches
• It will not update any local branches

git fetch

c1 c2

f1 f2

origin/master branch in local repo before git fetch origin/master branch in local repo after git fetch

f2

c1 c2

f1

c3 c4
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Pull
•  git pull ––rebase fetches and also rebases the current branch with the 

origin/master

c1 c2

f1’ f2’

c3 c4

local repo after git pull --rebase

c1 c2

f1 f2

local repo before git pull --rebase

git pull --rebase

git pull ––rebase = git fetch + git rebase(current branch)
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Clone Command git clone <url> Clone a git repository

Branch Command git branch –r Show only remote branches

Push Command git push origin HEAD:<branch> Push current branch as <branch> to origin

Fetch Command
git fetch Update all locally cloned remote branches(aka origin/…) 

with any updates from origin

Pull Command
git pull –-rebase Update all locally cloned remote branches(aka origin/…) 

with any updates from origin and also rebases the 
current local branch

Recap
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G
it

 C
h

e
at

 S
h

e
e
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Create Repo git init . Initialize a git repository in the current directory

P
art - 1

Inspect Repo git status Know the status of the repository

Create
Commits Commands

git add Add files for staging

git commit Create commit of the staged files

Inspect
Commits Commands

git log View the commit log

git diff/difftool See changes between the commits

Undo
Commits Commands

git reset Undo commit(unpack the commit). But retains the changes

git checkout Discard the changes

Branch
Commands

git branch  or git branch -r List local branches. List only remote branches(aka origin/… branches)

P
art - 2

git branch <new> <existing> Create <new> branch from <existing> branch

git checkout <branch> Switch to <branch>

git checkout –b <new> <existing> Create a new branch and switch to that branch

Merge Command git merge <feature> Merge current branch with <feature> branch

Rebase Command git rebase <feature> Rebase current branch with <feature> branch

Clone Command git clone <url> Clone a git repository

P
art - 3

Fetch Command git fetch
Update all locally cloned remote branches(aka origin/…) with any updates from origin

Pull Command git pull --rebase
Update all locally cloned remote branches(aka origin/…) with any updates from origin 
but also rebases the current local branch

Push Command git push origin HEAD:<branch>
Push current branch as <branch> to origin
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Create Repo git init . Initialize a git repository in the current directory

P
art - 1

Inspect Repo git status Know the status of the repository

Create
Commits Commands

git add Add files for staging

git commit Create commit of the staged files

Inspect
Commits Commands

git log View the commit log

git diff/difftool See changes between the commits

Undo
Commits Commands

git reset Undo commit(unpack the commit). But retains the changes

git checkout Discard the changes

Branch
Commands

git branch  or git branch -r List local branches. List only remote branches(aka origin/… branches)

P
art - 2

git branch <new> <existing> Create <new> branch from <existing> branch

git checkout <branch> Switch to <branch>

git checkout –b <new> <existing> Create a new branch and switch to that branch

Merge Command git merge <feature> Merge current branch with <feature> branch

Rebase Command git rebase <feature> Rebase current branch with <feature> branch

Clone Command git clone <url> Clone a git repository

P
art - 3

Fetch Command git fetch
Update all locally cloned remote branches(aka origin/…) with any updates from origin

Pull Command git pull --rebase
Update all locally cloned remote branches(aka origin/…) with any updates from origin 
but also rebases the current local branch

Push Command git push origin HEAD:<branch>
Push current branch as <branch> to origin
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Thank You
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A red and white play button

Description automatically generated

A blue square with black letters

Description automatically generated

A black cat with a white circle in the background

Description automatically generated

A logo with different colors on it

Description automatically generated

A logo of a google chrome browser

Description automatically generated

https://youtube.com/@vineelkovvuri
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