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HISTORY COLLABORATION RELIABILITY FLEXIBILITY



s _, WHAT IS | |
o= <=  \VERSION CONTROL?

Before learning Git, we need to understand the problem that Git was created to solve.

o IMAGINE YOU’RE WRITING A PYTHON PROGRAM THE PROBLEM WITHOUT VERSION CONTROL

Suppose you're creating a simple Python application. After some time, you make more changes, add features, fix bugs...
But what if something breaks?

e 'ou start with: rint({"Hello Wor : [ 1 . . [ il [l
o You start with: print("Hello W é‘l}, ipl; c?i @ - @ |'=1

hello.py hello_v2.py hello_v3.py  hello_final.py hello_final_v2.py hello_final_v2.py hello_final, hello_final.
latest.py latest_new.py

You save it as: hello.py :

Who changed the file? * Which version was working?
Everything is fine. What exactly changed? * Can | go back to an older version?

When was the change made? VERY HARD TO MANAGE!

THINK OF IT AS A TIMELINE
VERSION CONTROL

i asy=temer @ @ @ & *—> Instilaad of many copies,
managing and tracking ' Version 1 Version 2 Version 3 Version 4 Version 5 ! version control maintains

changes to files over time. Created Added Added Fixed Added the history of changes.
application login registration bug validation

WHY VERSION CONTROL?

HISTORY TRACKING ; COLLABORATION RECOV i RIM
See how the project '@' Know what changed, . Multiple people can @ Go back to previous A Try new ideas safely
evolved over time. who changed it, work together on versions when

when and why. the same project. something goes wrong.

Know who made
without affecting the a change and
main project why.

Version control is the practice of tracking and managing changes to files over time. Git is a version control system that helps us do exactly that.
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TSI | NOW IMAGINE A

git

Suppose three developers are working [

on the same Python project. NOW WE HAVE

QUESTIONS:

Who changed
this code?

{ JEeT |
PYTHON PROJECT
e

(app-py) |’

—

o P -
P — ( v What did the
& I =— ° () Gaer
</> P T e < change?
’ N i e o P
G 7 o I \- When did the
A d ' change happen?
L\ /] @ P / e rﬁ_‘l
= _D. <f> i)
o @\1 Which version
DEVELOPER A DEVELOPER C "/ should we keep?
Working on Working on Wiking a K’*‘\ What happens if
Login Feature Payments Feature Bug ® I‘O/.' two people change
i
the same code?
- VERSION CONTROL —= THINK OF IT AS A TIMELINE — WistaadBhimang
V = aaistem o S O @ O o Ig ) cviesuemsion A\ MANAGING THIS MANUALLY
managing and VERSION1  VERSION2  VERSION 3 VERSION 4 VERSION 5 control maintains &% BECOMES EXTREMELY DIFFICULT.
S s  tracking changes to Created Added Added Fixed Added the history of
files over time. application login registration bug validation changes.
WHY VERSION CONTROL?
HISTORY s TRACKING COLLABORATION RECOVERY EXPERIMENTATION o ACCOUNTABILITY
@ See how the '@' Know what changed, . Multiple people can @ Go back to previous A Try new ideas safely Fa. Know who made
project evolved who changed it, work together on versions when without affecting the a change and
over time. when and why. the same project. something goes wrong. main project. whiy.

’ KEY TAKEAWAY: Version control is the practice of tracking and managing changes to files over time. | Git is a version control system that helps us do exactly that.
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— COMESIN —

@ Version control is a system for managing changes to files over time.

WITHOUT VERSION CONTROL WITH VERSION CONTROL

Instead of manually creating: we maintain a history of changes.

b * pS h £y h [ [&8 Project 1
vi v4 s J ‘
- b — N )} |
« Too man i = Which is the latest? N | r ; ( b | . |
A 2 ’ TESIRSS ; - _e 5 £ ; | Version 1 ‘ Version 2 | Version 3 ‘ ‘ Version 4 | |
] = No idea what changed + Risk of losing working code L J ke J \ J L J
= Hard to go back = Very difficult to manage

|
* Each version répresents a state of the project W '
at a particular point in time. |

THINK OF VERSION CONTROL LIKE A TIMELINE

Imagine your project has evolved like this:
. @@ & &

% - 1
& e b % i

JANUARY O O O O >
VERSION 1 VERSION 2 VERSION 3 VERSION 4 VERSION 5
“Created” “Added “Added user “Fixed “Added password
application login registration , login bug _ validation

n

Instead of having five different copies of the entire project, 2 -
a version control system maintains the history of changes. &9 -
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- LIKE A TIMELINE

Imagine your project has evolved like this: ——

git

—_—

( VERSION 1 | VERSION 2 ( VERSION 3 ‘ ( VERSION4 | [ VERSION 5 ‘
“Created “Added “Added user “Fixed “Added password
application” login” registration”

login bug” validation™

| JANUARY @ @ @ lf;.{i\ @

A

\ i bl
O O o O =
Kp I '
r C‘*‘“ Instead of having five different copies of the entire project, E
— a version control system maintains the history of changes. O

WHAT DOES VERSION CONTROL ACTUALLY TRACK?

@ @ - It can track things like: —_— m

-
WHAT CHANGED? WHO CHANGED IT? WHEN WAS IT CHANGED? WHY WAS |T CHANGED’
Added a new function Developer A August 8 Fix incorrect password
validation
Exactly what modifications

Identify who made

Know the exact date and
the change.

time of the change.

Understand the reason
were made to the code or files.

behind the change.

¥ This creates a history of the project. SO



s VERSION CONTROL
Swimeeins |§ NOT ONLY FOR PROGRAMMERS

{6?\ This is important for a generic course.
o Version control can be useful anywhere you have files that change over time.

git

b . » FOREXAMPLE: ¢« . -
( SOFTWARE DEVELOPMENT ‘ BUT ALSO h

% Documentation

| Notes, guides, policies, manuals

@ Python e O Configuration

( Config files, settings, environments
< / > > -5, Java

- Infrastructure code
-
&>

Terraform, ARM templates, CloudFormation

Websites
HTML, CSS, content, themes

I Data projects
II Datasets, notebooks, pipelines

E Scripts.

Any programming language, framework, - Automation scripts, utilities, batch jobs
or codebase benefits from version control.

JavaScript ;
| e = JS P TRACK - MANAGE

+ COLLABORATE

[/

| - saL

Any type of file or content that changes over time
can be versioned and tracked.

@‘ Ine underlying problem | HOW DO WE MANAGE AND TRACK CHANGES OVER TIME?

is the same:

m Keep history | c‘?g% Enable collaboration | !s/’_l Prevent conflicts | {D Recover easily | ﬂ\%/ } Maintain integrity
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WHAT ARE THE

BENEFITS?

git

Version control gives us several important capabilities.

<) HISTORY

@ Jan 10 Initial commit
l Jan 15 Added login
' k i é Jan 20 Added registration
\\\ ] > 4 C|} Feb 02 Fixed login bug
i &' Febiog hdiedvaltiation

We can see how the project evolved.

@ TRACKING

Before

We can identify changes.

Multiple people can work on the
same project.

We can inspect previous versions
when something goes wrong.

We can work on new ideas without
immediately affecting the main version.

\\ 3 = -
| =
@ RECOVERY @) EXPERIMENTATION @ ACCOUNTABILITY
I ! e Ii"ﬁ#‘l%r) p O Author Developer A
v4 Fixed login bug o =
e%i v3 Added registration 3 main {O_O‘ Date Aug 08, 2025
: </> Ch Fix i t d

(iD v2 Arjlded login ‘ _O_O O O_' ange V:ii:;?c::}c passwor
e vi Initial commit

We can identify who made
a particular change.

VERSION CONTROL _

)

MAKES OUR WORK ORGANIZED, SAFE & SCALABLE.

©

HISTORY TRACKING

o@e O
T @ o
COLLABORATION RECOVERY EXPERIMENTATION ACCOUNTABILITY
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DL SYSTEM

There have been several version control systems over the years.

[ WHATISA ) [ POPULAR VERSION CONTROL SYSTEMS . (%P WHY DID GIT BECOME S0 POPULAR?

N

VERSION CONTROL SYSTEM?

\ ¥

A system that helps us manage
and track changes to files over time.

L

| | |
e—e—9 @ ®

Version Control
Systems

Version Control is the Concept

& The general idea and principles
@ Defines how we manage changes
& Applicable in many tools

—~(®
o

=
. g Powerful Capabilities
Git Most Popular ; 4 Supports modern development workflows
= : / High Performance
Subversion . Very fast even for large projects
(SVN)

Flexible
Works with any type of project

Mercurial = — =
e~ 1~~ Distributed Architecture
\ S Every developer has a full local copy
Others -
o®e Strong Community
(CVS, Perforce, Bazaar, etc.) @ Backed by millions of developers

Industry Standard
Used by almost every company worldwide

Git is a Tool
o A specific software that implements " o -
the version control concept This distinction i
Most popular implementation is very lmportant.
Open source and free T

& Not tied to a specific software

) Used for software development

(o/" KEY TAKEAWAY: “Version control is the concept. “Git is a tool that implements version control.”




be Vi YalEl

. - . 5 5 ®
=B Every great project has & ‘I‘us'tary l t
_Clou-;‘j And Data Universe — Gf‘t he,Pg you wrfte it.

INTRODUCTION ©
i A g Y
History Coflaborfation T
i [ $ git init /
$ git add .

$ git commit -m

Ip "Initial commit"

$ git statys
Branching ® 91t push

Reliable

4 The first step to better code, collaboration
£%9 and version control.

START YOUR JOURNEY WITH TODAY!
WHAT YOU’LL LEARN

Track Changes Work with Sync with ) . ) Collaborate Manage Code /J Build Professional
‘ and Maintain | P Branches | T*!’ Remote | @D Effectively | with Confidence | i n Workflows and
History and Merge Repositories in Teams and Safety Best Practices

e

fiz

" YA ONE TOOL. ENDLESS POSSIBILITIES. LET'S BUILD SOMETHING AMAZING TOGETHER! | |5= | Learn. Commit. Push. Repeat.



G WHATIS GIT?

— .
‘1" THE PROBLEM

Projects change over time, and § s : . . &
managing those changes manually Git is a distributed version control system {

becomes difficult. ; that tracks changes in files and
| . j | maintains their history. **

git

| 1 | @ GIT IN ONE SENTENCE

That’s the formal definition.

o "
2 THE CONCEPT =2y [ o) | | But let’s break it down because every word matters.
] Bl @
i VERSION CONTROL

Version control is the practice of

tracking and managing changes p _ E The practice of tracking and
to files over time. Changes over time b / managing changes to files
e > over time.
o S e ™

# " 3 THE NEXT QUESTION ONE ANSWER: |
® R N

DISTRIBUTED
® @ Each developer has a complete
glt repository locally. Work can
- =

happen anywhere, even offline.

il So, how do we actually
implement version control?

- h —

=
Version control is the concept. Git is the tool that implements it. i S w = W
It’s the idea of tracking and managing a It's a distributed system that helps us $ ;?t commit -n “Initial commit’ E’* :1
changes over time. put this concept into practice. L pushviE tet pd b

Y  VERSION CONTROL IS THE CONCEPT. | GIT IS A VERSION CONTROL SYSTEM THAT IMPLEMENTS THAT CONCEPT.
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1. THE PROBLEM

Imagine you have a Python project:

FIRST, REMEMBER
- THE PROBLEM

You make changes

5 = every day.
(@ python-project/ (

Version 1

L @ app.py - —

| @ calculator.py ¥
5 README . md [ Version 2

‘ You want to know: ¥
| Q/# What changed? [ Version 3

i (B When did it change? \ 4

Who changed it? [ Version 4

°
=

‘D Why did it change?

€0) Can | see an older version?

225 Can multiple developers work on it?

This is the version control problem.

| | Git provides a system for managing all of this.

b git

‘\
( 3. GIT THINKS IN TERMS OF HISTORY
One of Git’s most important ideas is:
Your project has a history. 5
Imagine your Python application evolving:
o —— PROJECT HISTORY —— -
® \r\lersion1 ' @ Created application
®  Version 2 ./ ;/} Added login
PN
® | Version 3 ( Added registration
| | (&) £
P
® | Version 4 ( iﬁ\; Fixed login bug
® Version5 (@ Added validation
- i \\.k_,__/
E Git records this history.
=== |Later, you can inspect it and understand how your project evolved.
L =)

g Git’s power comes from tracking changes over time and maintaining the complete history of your project. | </> |
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i
' 1. SUPPOSE YOU HAVE:

WHAT DOES GIT
ACTUALLY TRACK?

git

4. GIT RECORDS ALL THIS

3. GIT CAN HELP YOU DETERMINE:

calculator.py (Version 1)

1  def calculate_total(price, tax):
2 return price + tax
( ~lr

2. LATER YOU CHANGE IT TO:

Example Commit
7f3a9¢c2 @© Aug 8, 2026 10:30 AM

‘= ’®\ What changed? |
® / Added discount parameter What changed

Added discount parameter

and updated calculation logic.

| \ 4
When
August 8, 2026 10:30 AM

calculator.py (Version 2)

1 def calculate_total(price, tax, discount):

return price + tax - discount

So Git isn’t simply storing
a bunch of files.

It's maintaining information
about the evolution

of those files.

| a'an'a When?
|

t‘% \\_____ =/ August 8 o) Who
e Developer A
* (developer.a@example.com)
Who? ] Why (Commit Message)
. @ Support discounted orders
Developer A
@
o—eo—@—
9
Why vl v2 v3 v4

Project History

\

. 4 Supportdlscounted orders

i

Git tracks content changes + context (when, who, why)

THAT’'S THE POWER OF VERSION CONTROL! y '/



CDL WHAT IS A
e GIT REPOSITORY?

git

E ’ To use Git for a project, we create something called a repository. | Usually we simply call it a:

‘ 1. SUPPOSE WE HAVE: 2. WE TELL GIT: ' 3. CONCEPTUALLY:
@@ python-project/ “This is a | [ python-project/ e
A = Git project.” | @ The .git
— @ app.py j pj — | @ .git/ F directory
il 2 s contains
— %@ calculator.py . — 6@ app.py Git’s internal
O E—— = o information
= HEAPME 61 Git then creates ‘ » — @@ calculator.py . about the
its repositor . repository.
g — it -~ [ README.md
_‘@'_ This is just a normal _ information.
= Python project. § T
This i h I - WHAT THE REPOSITORY ENABLES —
r[f_--_J : ISISW .at a' OWS /r\ . - O f/j
_—A Git to maintain the V) ‘ “ e v
\ B y project’s history. Track changes Store commits Manage Enable collaboration Keep your project
over time and history versions with others safe and organized

% A Git repository (repo) is the he of every Git project. | C REPO = HISTORY + CHANGES + CONTEXT
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THE REPOSITORY IS
MORE THAN YOUR FILES

(@&

Y ) This distinction is important.

git

=
1. YOUR PROJECT CONTAINS

‘ = THINK OF IT LIKE: S 3. WHERE IS THE GIT DATA STORED?
YOUR ACTUAL FILES e i et
ﬁ PROJECT The Git data is stored inside
@ app.py e i . the .git directory.
St
P‘l calculator.py ” f S 1 python-project/
é README . md = Your files % Git data . @@ .git/ < Git'sinternal
= SIS : e repository
- — % app-py (© history — f@ app.py Bl
2. THE GIT REPOSITORY CONTAINS | - . e o
INFORMATION THAT ALLOWS GIT ¢ calculator.py e e i
TO MANAGE THE HISTORY OF I—' branches [, % README . md
THOSE FILES. README . md By ey
This is not your code.

This is what allows Git

e

In short:

b= !1 ' It's the data that helps Glt

track every change.

These are the files
you create and edit.

This is the Git information
that records everything
about your project.

LE

to maintain your project’s
history safely and rellably

@.

Your files are the content.

| The .git directory is the intelligence. | Together, they make it a Git repository. [{f:—Q
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(1) WHAT IS A COMMIT?

IMAGINE THIS:
‘ @ Commit 1 (. Commit 2 @ Commit 3 1 @ Commit 4
A commit is a “Create “Add “Add “Fix
recorded pointin . application” login” registration” : login bug”
the history of N — |
your project. e ﬂ 9 e }@‘L |
i

. Commit 1 ]

YOUR HISTORY BECOMES: (. Commit 2 _ -b:{. Commit 3 | —» | @ Commit 4

Each commit records a particular state/change in the project’s history.

o —

(3) A COMMIT HAS INFORMATION

WHAT ISA COMMIT?

— A commit is a recorded point in the history of your project.

' (2) THINK OF A COMMIT LIKE A CHECKPOINT

4

Imagine you're
playing a game.

% Checkpoint 1
You reach an [ g
important point @
and save your game. —

FOR EXAMPLE

Git commits work somewhat like checkpoints.
You reach a meaningful point in your work
and secord it. Later, you can inspect

| those checkpoints.

Project

v

@ Commit
;

@. Project

~— history

e

M Checkpoint2 M Checkpoint 3

/H7
E/I\__,

This is why Git history
becomes useful for teams.

1 m What changed Q Commlt message:
A commit isn't just: [ ,—a-.-\ e, . . A;ld user agthentrcatlon
“Save the files.” . : @ Author: |
______________________________ Commit —¢— 'fiif| When it was made B 2 @™ Developer A \
It contains information T Q : E Date:
such as: Cometmeos ===] August 8, 2026
i @ Unique identifier @ Commit ID:
_ @ alb2c3d4e5f6g7h819j0 _
You can explore, It brings clarity,

Y ) KEY TAKEAWAY }

A commit captures ‘

a moment in time. compare and go

back if needed.

‘ o®nm

7Ty accountability and

collaboration.

Better commits lead to
better projects!
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— Cloud And Data Universe — Understanding the Power of Git’s Distributed Model

I By o o= N
TRADITIONAL CENTRALIZED MODEL GIT USES A DISTRIBUTED MODEL WHY IS THIS POWERFUL?
Imagine a company has a central repository. Git works differently. Suppose you're traveling and
CENTRAL SERVER Each developer can have a complete don’t have I.nterne‘t SCERE-

Git repository locally. || g .

REMOTE REPOSITORY - ”g

- NO INTERNET
= |

- e n - K=
l l 4 1 il You can still work on your Git project.
e s g
‘ ® ‘ ‘ ‘ I ® ‘ Developer A Developer B Developer C 5 ' [#]  Make changes =
| +

LY Create commits |
- — ‘- Q e J because much
m @ of the Git

€ View history =

Developer A Developer B Developer C [“‘_ -ait

- —— _ | Local Git Local Git Local Git + functionality
' | Repository Repository Repository E>° Gi=arsranches ™ exists locally.
@ The developers depend heavily on B e T B e e P S P < T
~ that central server. = c =
/‘; Each developer’s local repository can contain ) 5
This is the basic idea behind the project's history. Later, when you're connected again,
centralized version control. . you can synchornize with a remote repository.
That’s why Git is called: A —ily
o (==
DISTRIBUTED VERSION CONTROL SYSTEM — =
| DISTRIBUTED MODEL ‘ @ Work offline | - ;,'_ Faster | M No single ‘ = - @ More flexibility ' ﬂ Better collaboration
GIVES YOU: \, with full history performance m point of failure @@MM  and freedom % at any scale
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— Cloud And Data Universe — = - -
—— Understanding the Two Important Concepts in Git -——

(2 - ) 2
@ LOCAL REPOSITORY CONCEPTUALLY | @ IMPORTANT: GIT DOES NOT REQUIRE GITHUB
o,
— The Git repository on your computer. This is another common beginner misconception.
:/__._._._.._.........._....... T \: I m YOUR COMPUTER e You Can use Git completely Iocally.
: 3 17 Local Repository o
| - ey g | S For example:
5 — U —— ' 5
¢ . 3 < ’ _? o Your Computer
| Your computer Git repository | [REPYEhensprojests
- NSy . F— @ app.py
X Internet = = — README . md
REMOTE REPOSITORY L L— & .git/
A repository hosted somewhere else. i You can create commits and maintain
For example: history without GitHub.
) ‘ [ REMOTE REPOSITORY GitHub is useful when you want things like:
— e~ (Hosted Somewhere Else) == =
- - &1 @ @ | & PP\
GitHub GitLab _ Azure DevOps (e . == g Remote  Collaboration Pull Code Team
= > —— - Y. We'll learn how these communicate | storage requests review workflows
. r * later in the tutorial. ! =
o _ A, “ . f‘ Similarly, you could use
o —_— R e Q GitLab or Azure DevOps.
| | 7y
o = =
R . ! Remote repository lives Git lets you work locally Git is the tool.
KEY — Local repository lives | A m ; ' : 2
TAKEAWAY - o ol ameR e w== ) ona server somewhere R g and sync with remote GitHub/GitLab/Azure DevOps
o else on the internet. == when needed. are platforms built around Git.




cniZ GITvs GITHUB git

Let’s make the distinction very clear.
GITHUB

'd T o
Platform built around Git

GIT

Version control system e ,//V?‘-, s

Git is the core technology '- 0a® GitHub is a service that provides
>_ that tracks changes in your '.‘ hosting, collaboration and additional
files and maintains history. L) features on top of Git.
vy s v
| THE ECOSYSTEM
@ KEY DIFFERENCE
- . Cloud platform for hosting Git repositories, -
@ GitHub | collaboration, pull requests, issues, actions & more. 8 l% Git is a tool (software).

GitHub is a platform (service).

. DevOps platform with Git repos, CI/CD,
——®
o GitLab | issue tracking, security & more. @—@

G I T N Azure | Microsoft's DevOps platform with Git repos, i
DevOps CI/CD pipelines, boards, artifacts & more. g b TOOL PLATFORM

Version Control System

THE ’ All three (GitHub, GitLab, ===  But Git itself is the s L/ Think of it this way:
V’ BOTTOM ‘ @ Azure DevOps) can work ‘ <"/> 1 underlying version control ‘ '.‘ Git is the engine, platforms are
LINE : " with Git repositories. technology. = the vehicles that use that engine! |




CDLU  GIT’S BASIC ARCHITECTURE @ git

— Cloud And Data Universe —

Understanding how Git works at a high level

=

AT A HIGH LEVEL

G!T

(

\

We’'ll eventually have this flow:

LOCAL

Repository

e —

.

- 9-1

= T

On your
computer

REMOTE

Repository

e = s e |
)
On a remote server

(GitHub, GitLab,
Azure DevOps, etc.)

WORKING DIRECTORY

This is your project folder.
You create and edit files here.

€y

- ¥__  Synchronize

. -
T ———

(@)
v

V'

ﬁ Changes made locally can be synchronized (pushed)
x_/

to the remote repository, and updates from remote

can be pulled to your local repository.

STAGING AREA |

You add changes here to

prepare for a commit. )
-

LOCAL REPOSITORY

Changes are committed here.

This is your local Git history. )

REMOTE REPOSITORY

Your code is stored on a remote
S server and shared with others.

e

o) o

ON’T WORRY ABOUT THE STAGING AREA YET!

We will learn about the staging area in detail in the next lesson. | (O/‘ ",1\ Next Major Concept:
For now, focus on the big picture. - -

The Three States in Git
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* Your Learning Universe

GIT CONFIG

Git records every change you make in the form of commits.
Each commit stores the author’s name and email.
That’s what git config helps us do.

+*- KEY IDEA
You configure Git once,
and it is used for all your
repositories (with --global).

(@ wHY conFIGURE?

E HOW TO CONFIGURE (Run in VS Code Terminal)

@ Git needs to know who you are
when you create commits.

& Adds your name and email
to every commit.

@ You set it once, and it is used
across all your projects.

=

E-@®-=
You Commit History

>

( Q CHECK INDIVIDUAL VALUES ]

EXAMPLE OUTPUT

@ Set your name

git config --global user.name "Your Name"

# Example:
git config --global user.name "Yusuf Didighar"

@ Set your email
' git config --global user.email "youremail@example.com"

# Example:
git config --global user.email "yusuf@example.com"

@ Verify your configuration
git config --global --list

Example Commit

git config user.name
git config user.email
! * Shows the value for that setting.

N

user.name=Yusuf Didighar
user.email=yusuf@example.com

Author: Yusuf Didighar <yusuf@example.com>

Date: Wed Aug 14 2026 10:30:00 +B530@

Initial commit

*

S

git config sets your identity. Git uses it to give credit to your work.

(@)

Y

CONFIG ONCE, COMMIT WITH CONFIDENCE!

W ( £} CONFIGURATION LEVELS

@

--global (Default)

Applies to your user account
on this computer.
(Recommended for most users)

--local
[ﬁ- Applies only to the current
- < repository.
500 --system

‘ > || Applies to the entire system.
— (Requires admin rights)

—1 WHEN TO CONFIGURE?

& Do it before your first commit.
@& You rarely need to change

it again.

Focus on your code!

SEt lt Gnce

=

-~
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f;@ Steps in VS Code
'@ Create Project Folder
‘_ i and add your files.

| ¥

@) openinvs Code

Create a folder (e.g., git-demo)

.
@ Open Terminal
F)g Terminal - New Terminal

¥
Run git init

i

| | git init
Initialize a Git repository.
@ You will see: Initialized empty Git repository
¥
Check in VS Code
R,

L)

f 'V_] N"@?\

Source Control panel will now

Run in VS Code and make your project a Git repository!

o

N

GIT INIT o

Turn a Folder into a Git Repository A Setas

4

| % Open the folder in VS Code. ‘
1 @@ cit-demo/ |

show your project as a Git reposito ry./

initializes a new Git repository in your project.

@ What does (git init) do?

@ Creates a .git directory
@ Initializes a Git repository

_r® Before (git Tnit))

F— app-py
f— calculator.py
L README.md

3 Just a normal project folder_ y
b

@ Sets up Git to track changes in your project

(@ After (git init) |

I

@@ git-demo/

B .git/

— app.py

|— calculator.py
L_ README.md

@ Git repository read!; _
" 4

o >_| Terminal Example

PS C:\git-demo> -fg_ifjni_t:

Initialized empty Git repository in C:/git-demo/.git/

PS C:\git-demo>

N\

’/\g What is .git?

|
. ‘ The (.git ) directory is where Git stores all the

repository's internal data — history, commits,
branches and more. [

.git/ -
|— history -
branches = =
= config
=

( Key Commands

(git init )

Create a new Git repository

git status Check repository status

& git config ——globalj Set your identity

Q Remember:

& | gl‘t 1n1t does not commit your files. |
¥ Your files remain unchanged.
¥ It only enables Git to track changes.

i

— Cloud And Data Uniu-r.ﬁe =



IO GIT WORKFLOW - THE CORE 3 COMMANDS

Clouf AncDartaLitivecss git status =» git add =» git commit

Learn - Build + Grow

git

From changes in your files to a saved snapshot in Git history.

2. git status 3. git add ‘
- = @ Stage the changes '*

Check what changed. _
you want to commit. e

4. git commit | | €3 5. History

Save the staged changes -} == Your project history

- - - \“-—-_-—-J - .
into Git history. grows commit by commit.

1. Make Changes

—4¢; Editfiles in your

working directory.

3. git commit
Saves staged changes as a snapshot in the repository history.
[>_] In VS Code (Commit)

1. git status
Shows the current state of your working directory.
>_ In VS Code (Source Control)

Stages changes to be included in the next commit.
B3 i+ - (Staging Changes)
@ SOURCE CONTROL

SOURCE CONTROL " - =
@ S CA Write a meaningful

e = commit message
Add calculator module | explaining what

— — : changes you made
~/ Commit and why.

, Click the €
/O v Staged Changes | icon next to
| | = app.py A | files to stage
Z}j | & README.md them, or click
the (g9 at the
@J ~ Changes top to stage all.

M = Modified

~ Changes (changed)

& app.py

g,o [ README.md u= Untraeked
(new file)

~ Untracked D = Deleted
& calculator.py

EZ) In Terminal

- In Terminal

$ git status
On branch main
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
modified: app.py
modified: README . md

$ git add app.py stage a specific file
$ git add README.md stage another file

$ git add . stage all changes

$ git status check again

$ git commit -m "Add calculator module"
[main 7f3a9cl] Add calculator module
3 files changed, 12 insertions(+)
create mode 100644 calculator.py
On branch main
Changes to be committed:

{use "git restore --staged <file>..." to unstage) $ git StatUS‘
new file: calculator.py On branch main

modified: app - py nothing to commit, working tree clean
modified: README . md

Untracked files:
(use "git add <file>..." to include in what will be committed})
calculator.py

no changes added to commit (use “git add" and/or "git commit -a")

Use [git status| frequently to know what Git sees __ Staging is like making a selection. lq Each commit is a checkpoint (snapshot) of your project
® before you stage or commit. | ' Only staged changes will be committed. s at a point in time.
(" THE BIG PICTURE =Ny | BEST PRACTICES i"KEy TAKEAWAY )
b, Edit git status git add git commit $—= History @ Check status before every commit. [ (’J fj] status -+ add —» commit
—— - | -
= Make changes See what =P Stage the Save to =» " Your project @ Stage only what you want to commit. | o Inspect. Select. Save.

(Use git add -p for selective staging)

to files changed changes history history grows | . i P
& Write clear, meaningful commit messages. This is the heart of Git!

A

“ Master these 3 commands and you can control your project history with confidence! Happy Coding! ¢ CDU — Cloud And Data Universe



< GIT DIFF

WHAT IS GIT DIFF?

Every change you make in your Working Directory
compared to the last commit (or any reference)
can be viewed using git diff.

mo - S

Last Commit f |
Reference

Woaorking

Directory git diff

It helps you review changes before staging
and committing.

MOST COMMON USAGE e

git diff
Shows changes between Working Directory
and the last commit.

git diff --staged
Shows changes between Staging Area
and the last commit.

git diff HEAD
Same as git diff (compares Working Directory
with the last commit).

git diff <commitl> <commit2>
Shows changes between two commits.
Example: git diff alb2c3d d4eS5f6g

WHERE DOES GIT DIFF FIT?

B — @ —

1. EDIT
You modify files in your
Working Directory.

2. CHECK
Run git diff / git status
to see what changed.

| 2 |version = "1.8"
EE ]

SEE EXACTLY WHAT CHANGED

git diff shows you the differences between changes.
It is your superpower to understand what, why and how your
code has changed.

EXAMPLE: CHANGES IN app.py

LAST COMMITTED VERSION CURRENT VERSION (WORKING DIRECTORY)

1 !name = input("Enter your name: ")

vs 2 | print(f“Welcome, {name}")
3

print("Thank you!") 4

1 | print("Welcome to my Python application™)

version = "1.1"

print(“"Thank you so much!"™)

OUTPUTOF git diff

diff --git a/app.py b/app.py
index e69de29..blc2d3e 100644

I L LEGEND

+++ b/app.py [ 71 Removed
e@ -1,4 +1,5 @@ e
-print("Welcome to my Python application”) + Added
-version = "1.@"

= lo@ Context

+name = input(“"Enter your name: ")
+print(f"Welcome, {name}")
+version = "1.1"

+

+print("Thank you so much!")

(line numbers)

\Il

4

- (minus) lines are removed
+ (plus) lines are added
@@ shows the line numbers around the change (context)

® -6 —

3. STAGE 4. REVIEW 5. COMMIT
Run git add to move Run git diff --staged Run git commit to save
changes to Staging Area. to review what you will commit. changes to history.

Working
Directory

THE BIG IDEA

= [ - B

Compare Last Commit /
(Diff) Reference

git diff compares your current files with a reference

and shows the exact changes.

- INVSCODE - VISUAL DIFF

Click on a file in the Source Control panel
to see the diff in VS Code.

<> app.py (Working Tree) x &

e -1,4 +1,5 @@
1 - print("Welcome to my Python application™)

2 - version = "1.8"

3 -+

4 - print(“Thank you!"})

1 + name = input(“Enter your name: ")
2 + print(f"Welcome, {name}")

3 + version = "1.1"

4 ++

5 + print("Thank you so much!™")

KEY POINTS TO REMEMBER
git diff does MOT change anything.
It only shows you the differences.
It helps you review changes before staging and committing.
Always review your diff before git add and git commit.

It's one of the most important Git commands.

i 00000 w

git diff

git diff --staged

git diff HEAD

git diff main

git diff alb2c3d d4eS5f6g

PRACTICAL EXAMPLES

See changes not yet staged

See what you are about to commit

See changes compared to last commit
See changes compared to main branch
Compare two commits

Good developers review changes.
Great developers understand changes.

CDU

CLOUD AND DATA UNVYERSE



YOUR PROJECT’S HISTORY BOOK e THE BIG IDEA
git log shows the commit history of your repository. ?Eh —> —) {D:I
It tells you WHO made the change, WHEN, and WHAT was = 2

Commits git log History
shaceedhiouehdifccoriivsias==agel See your project's journey from start to now.
WHAT IS GIT LOG? g
EXAMPLE: git log f
Displays a list of all commits in reverse chronological _ KEY POINTS TO REMEMBER
order (newest first). Each entry shows: | | PS D:\git-demo-bk> git log @ it 1 h th it hist
== git log shows the commit history.
o A - i it 8f42c91a9e3b7c2f4e6d3albB8codBe7f12345678 (NEWEST
P uthor Who made the commit commi c9la9e c & | @ " first.
Author: John Doe <john@example.com:> A et Ssteaminit apaarsiis
5] Date - When it was made | | Date: Sun Aug 16 11:20:00 2026 +0530 | Each commit has an ID, author, date, and message.
() Message - What the commit is about Fis¥Sreetinf nesEass ‘ @ Use git log --oneline for a compact view.
@ You can compare any two commits using their 1Ds.
#| Commit ID - Unique identifier for the commit i 2
q commlt‘ 3lac?de2b8f§alcad4e5f6?Sgeabcd9123456789 @ Short commit IDs work as long as they are unique.
e S Author: John Doe <john@example.com:> | .
‘e It helps you understand the hlswry, i Date: Sun Aug 16 1@:45:00 2026 +B530
track changes, and find when something i USEFUL OPTIONS
- i i ! Add user eetin
wasmtroducedorflxed o S git log --oneline Compact one-line view
commit a72bcllc9e5d4f6a8b7cedSedf3azblc@d9e8f7a git log --oneline --graph Show branch history (graph)
UNDERSTANDING THE OUTPUT | Author: John Doe <john@example.com:> \ 4 git log -n <numbers> Show last N cormmits
= : y Date: Sun Aug 16 1@:15:00 2026 +B530 OLDEST git log --author="name" Filter by author name
commit 8f42c91a9e3b7c2fde6dlalb8cod@e7 12345678 4| | | J B e e R e e e
Author: John Doe <john@example.com> €——— A\ thor Initial commit g't y E T e e - = ST
Date: Sun Aug 16 11:208:08 2026 +B538 “"“‘Date Ef-t 108 "Uﬂf%lf = = ShOw l;.'..O‘I'I'::I'I'iI Sfun i ﬂa e
it log -- <file> ow history for a file
Ef i e . { . git log shows the newest commit first and goes back in time. l g %
L 5 o e Commitiiessape Read it from TOP to BOTTOM. = PRACTICAL EXAMPLES
. . : git log --oneline # Quick histo
s U SHA-1 hash of th t - -
? Cammicin s Pl S R A COMPACT VIEW: git log --oneline git log --oneline --graph # See bra
Author : Who created the commit - s e
. - f st M
i b | PS D:\git-demo-bk> git log --oneline s, gft 10BN S ‘H bt _“‘n
Date : When the commit was created ; i git log --author="3John" # Commits by John
8f42c91 Fix greeting message g --oneline shows each | f - = B P i or
(=) Message : What this commit represents S 1atTael Add U e hetettin 74 commit in a single line. | git log --since="2026-08-01 # Since Aug 1, 2026
— — a72bc1l Initial cimmit e Great for quick overview! | | git log 985e4d6..d1f5bbé # Commits between two |Ds
WHERE DOES GIT LOG FIT? :
SUMMARY
g
_) @ —) §.€) é Every commit you make is a step in your project’s journey.
git log helps you look back, understand the story,
1. EDIT 2. REVIEW CHANGES 3. STAGE 4. COMMIT 5. \rle HtSTORY 6. CONTINUE | and move forward with confidence. @ §
Make changes to Use git diff Use git add to stage Use git commit to Use git log to see Keep building and | E u.- c D U
your files. to see changes. changes. save changes. the full history. improving.
| . . CLOUD AND DATA UNIVERSE



< GIT SHOW

WHAT IS GIT SHOW?
Shows details about a commit:
Commit information (author, date, message)
/ The changes (diff) introduced by the commit

Files affected in that commit

E OB D

Statistics and summary of changes

INSPECT A COMMIT IN DETAIL

git show lets you explore a commit. It shows the commit
information and the changes introduced by that commit.

EXAMPLE: git show

PS D:\git-demo-bk> git show

commit b158d9el16fhb4&f3ecebe582dcdbe59535df6ded (HEAD -> master)

Author: Yusuf Didighar <yusuf@example.com>
Date: Mon Aug 19 11:42:10 2026 +0530

Commit
Infarmation

Add user greeting

diff --git a/app.py b/app.py

what happened inside.

=

ANATOMY OF THE OUTPUT

@ Think of it as “opening” a commit to see

index e69de29.
--- a/app.py
+++ bfapp.py

@@ -0,0 +1,3 @@
input("Enter your name: ")

+name =

+print(f"Welcome,

{name}!"

* Running git show without arguments shows the commit HEAD points to.

€3 CommitID - —
2, Author —_—
Date —

=] Commit Message ———»

#f Diff (Changes) ——————
Exact changes made
in that commit

commit b158d9e16fbbasfIecesesa2dcabe59535dfeded NAVIGATE HISTORY USING HEAD
Author: Yusuf Didighar <yusuf@example.com> - n
Date: Mon Aug 19 11:42:10 2@26 +0530 git show HEAD Show current commit
Add. User gresting git show HEAD~1 Show previous commit
diff --git afapp.py b/fapp.py git show HEAD-~2 Two commits before
indexse6ade29-~Fc3alb2t108644 git show HEAD~n n commits before
--- a/app.py =
+++ b/app.py git show HEAD* Same as HEAD~1
99 550 11,0 0 git show HEADAA Same as HEAD~2
+name = input("Enter your name: ") - -,
+print(f'wWelcome, {name}! ™) . HEAD-n is very helpful to move backward through history.
=  Example: git show HEAD-3 — 3 commits before current.

1. Show current commit
PS D:\git-demo-bk> git show
commit b158d%e (HEAD -> master)
Author: Yusuf <yusuf@example.com>
Date:
Add user greeting
. diff output ...

1. Make Changes

Edit your files git add

Mon Aug 19 11:42:18 2826 +8538

2. Show previous commit
PS D:\git-demo-bk> git show HEAD-1
commit 985e4d6
Author: Yusuf <yusuf@example.com=
Date: Sun Aug 18 16:28:88 2026 +8538
Add calculator
diff output

WHERE DOES GIT SHOW FIT?

m—@® —

2. Stage Changes

git commit -m " git log

.7c3alb2 100644

Changes (diff)
introduced by
this commit

)

PRACTICAL EXAMPLES

3. Show file as it was in a commit
PS D:\git-demo-bk> git show HEAD-l:app.py

def add(a,

return a + b

b): app.py
README . md

print("This is calculator")

= git show is read-only, it does not change anything.
3 ? @ = Use short IDs to quickly inspect any commit.
3. Commit Changes 4. See History slisnect 3 Commit = Combine with HEAD=-n to explore history easily.

git show <commit>

QUICK TIPS

= Great for code reviews and debugging.

z‘?‘

WHERE ARE YOU?  HEAD

® -0 0 -0 ==

HEAD points to your current commit (D) on branch master

git
git
git
git
git
git
git
git

@

git
git
git
git
git
git
A

COMMON FORMS

show Show the commit at HEAD {current commit)
show HEAD Same as above (explicit)

show <commit-id> Show a specific commit by ID (short or full)
show HEAD~1 Show the previous commit

show HEAD~2 Show two commits before HEAD

show HEAD~n Show n commits before HEAD

show <commit>:<file> Show a file as it existed in that commit
show <commit> -- <file> Show changes in that commit for a file

Use short commit IDs whenever possible (e.g., b158d9e).

USEFUL OPTIONS
show --no-patch <commit> Show commit info only (no diff)
show --name-only <commit> Show only the names of files changed
show --name-status <commit> Show files with status (A/M/D)
show --stat <commit> Show statistics (insertions/deletions)
show <commit>:<file> Show a file as it existed in that commit
show <commit> -- <file> Show changes for a specific file in

that commit

= Added M = Modified = Deleted R = Renamed

4. Show only changed files
PS D:\git-demo-bk> git show --name-only HEAD

5. Show summary stats
PS5 D:\git-demo-bk> git show --stat HEAD

4 ++#-
1 +
2 files changed, 4 insertions(+),

app.py |
README . md |

1 deletion(-)

SUMMARY

“ git show opens a commit and shows you everything
you need to know about it — who made it, when,
what message they wrote, and exactly what

changes were introduced. 99

CLOWD AND DATA UMIVERSE



< GITBRANCH & SWITCH o+ "¢ 6 . CINC

Create branches, switch between them and see divergence in action. HEAD points to your current commit (D) on branch master ud And Data Universe —
> 3 o ' ?

@) CHECK CURRENT BRANCH (2) CREATE & SWITCH TO A @) MAKE CHANGES, STAGE . 9 VIEW IN GIT GRAPH @) SWITCH BACK TO MASTER
See which branch you are NEW BRANCH _ | & COMMIT Open the Git Graph extension Switch back to master branch.
currently on. Create a new branch and switch | Make some changes and commit to see the divergence.

; to it in one step. them to the current branch. N : T . .

T e — _ Glt Graph View : PS D:\git-demo> git switch master
g i 3 . < PS D:\git-demo> git status ’ . )
. * master PS D:‘\git-demo> git switch -c feature-login PS D:\Eit—demo: git add -arp=py; | ‘ fea‘t_ure-login __I Add login feature AP
| PS D:\git-demo> git commit -m | b P feature-login
H?D feature-login | "Add login feature" | | master | add a comment
& 5 +
A —» (B)—— (C)—> master | & feature-login | added calculator.py A ——s YT (3 T — B
O—O— OO | o e | ®—E®—0O—0
3 ®—@—O—O—® vttt aenoy (HeA
A s HEAD | 4 | —
J0y- * indicates the current branch > added app.py master
Q (HEAD points here). e ||\ Al

| €y- New branch starts at the same ( :) HEAD now points to master
| =) ) ; 1 feature login moved forward. - Two branches, two different it F
commit. No divergence yet. "Lﬂ\? Now branches have diverged! <® c:mm;ts ' Your feature commit is safe in
g v | 3 . fmture logm
@@ LIST BRANCHES @ CREATE A BRANCH FROM @ CREATE A BRANCH FROM A @) SWITCH TO PREVIOUS BRANCH | @ KEY TAKEAWAYS
See all branches in the repository. ANOTHER BRANCH SPECIFIC COMMIT (OPTIONAL) | (QUICK TIP) = B branch.dit polter
I ) Creat? aanEw branch starting from You can start a branch from any Go back to the branch you g‘p to a commit.
PS 3,\§lt—dfl‘n0:}‘ git branch ' an existing branch. : commit using its ID. e e ey ‘ !
eature-login : g | Creating a branch does
o N PS D:\git-demo> git branch PS D:\git-demo> git branch (o8 ey g o @ NOT Cg o di
feature-validation feature-login experiment C D:\git-demo> git switch - =F] ivergence.
) [l -
* master — current branch (HEAD) Git Graph feature-login | Git Graph Example | EP Switch to the branch, _
= J o~ | make changes and commit.
. ®—O— OO —& ® @ @ ~® ~® | mmster > fosrre-togin I
feature-login — another branch (A C | 1‘ git switch - | C Git Graph helps you see
° Back to master what's happening.
Use this often to know - Y ’ - . 7
where you are. | Both branches paint to the | Branch 'experiment’ Very handy when you switch ,}_:? Your feature work is isclated
Iy same commit (E). | starts from commit C. back and forth. until you merge it.
F’RA[ET!CE FLOW (HANDS-ON SEQUENCE) B QUICK TIPS NEXT STEP
B G P prs TR ; . o
\ f - how <commit> — full commit details. .
— | If’ — | e - s — E—— g v |
@j \kj ! \\@’ \I}J/' » Use short 1Ds for speed :‘Igrgmg Branc:es
1. Check Branch 2. Create & Switch 3. Make Changes 4. Stage Changes 5. Commit Changes 6. View Graph 7. Switch Back * Combine with HEAD~ to explore history l @] HNEINE Yol warl

git branch git switch -c Edit your files git add git commit -m “.." Git Graph git switch master = Great for debugging & code reviews | back together.




coe GIT MERGE
— FAST FORWARD, MERGE WITH COMMIT

CLOUD AND DATA

LEARN - BUILD - GROW

WHERE ARE YOU? HEAD

¥
® © — © — [moster]

HEAD points to your current commit (D) on branch master ‘

e

Sunverse & MERGE WITH COMMIT (NO FAST FORWARD)

Understand the 3 Most Common Ways to Integrate Changes in Git

WHAT IS MERGE? KEY POINTS

Merging in Git is the process of integrating ® Merge is used to bring changes from one branch into ancther.
changes from one branch into another. @ Git decides how to integrate based on the commit history.

Git provides different strategies to combine ® You can allow Git to Fast Forward, or create a Merge Commit

the history of branches.

to preserve branch history.

GIT MERGE (FAST FORWARD)

If the target branch has not diverged, Git simply moves
the pointer forward. No new merge commit is created.
SCENARIO
feature — master (no divergence)

A B Cc

D
&6 O[]
O———O———O— [feature

I

]

T
| master |

Fast Forward
- {Pointer moves forward)

RESULT
master moves to D. History remains linear.

l git checkout master
git merge feature # Fast Forward [

" WHEN TO USE?

= @ Use when the branch has a straight line of commits.
@ Keeps history clean and simple.

S —— - S

il o
= o - Always pull the latest changes
& ; ¢ RICh Ry before merging.

- == — —— = — —

GIT MERGE WITH COMMIT GIT MERGE WITH COMMIT
(NO FAST FORWARD) (NO FAST FORWARD) EXPLICITLY (—no—ff)
If the branches have diverged, Git creates a | Even if fast forward is possible, you can force Git
new merge commit to combine the histories. | to create a merge commit using —no—ff.
1

SCENARIO SCENARIO

feature — master (diverged) | feature — master (no divergence, but force merge commit)

A B C E "SGR,

e & —> [feature]

Merge A B c M /
O—‘Jcl)“ Commit O O Koo > MO‘* [@

RESULT RESULT Commit

A new merge commit (M) is created. A merge commit (M) is created even though

History shows both branches and the merge point. Fast Forward was possible.

git checkout master _ ' ' git checkout master

git merge feature # Creates 3 mezrge commit git merge feature --no-ff # Force merge commit

# (no fast forward) ) Skl )
‘ <G> WHEN TO USE? [ i:? WHEN TO USE?
@ Use when branches have diverged. © Use when you want a merge commit for tracking,

l © Preserves full history of both branches. even if fast forward is possible.
| O Useful for collaboration and auditing. L] Helps maintain consistency in team workflows.

Understand your history. ‘ﬁ Practice these scenarios Happg Lgarpungf
Better collaboration starts with clarity. 4 and master Git like a pro!

— CDU Team



GIT MERGE CL

Git found different changes in the same place.
You decide how to bring them together.

o WHAT IS A MERGE CONFLICT?

Two branches change the same part of a file
differently. Git can't decide automatically.

YOUR BRANCH OTHER BRANCH

CT

e

/\s./’

— Cloud And Data Universe —

~ /\ MERGE CONFLICT

[
v !

return 260

def calculate():
return 580

-

CURRENT CHANGE | 00 INCOMING CHANGE
Your branch CN Other branch

‘ i [def calculate():

Git stops and shows a MERGE CONFLICT.
You decide which changes to keep.

@ HOW VS CODE SHOWS IT

Conflicting file will lock like this:

<<<<<<< HEAD
print("Hello from main")

print("Hello from feature")
>>»>>>> feature

<<<<<<< HEAD —> Your current branch (HEAD)

[— —» Separator
>>>>>>> feature —> Incoming branch

\II

-O_ Conflict is NOT an error.

5 It's Git asking you to make the right decision.

O WICKCONFUCT EXAMPLE

CUNFLICT VIEW
HEAD (main) INCOMING (feature) «««4 HEN:-
[ 1 I i value = 188
value = 100 value = 200 zmmseen
| 1A ¢ ) value = 288

»»23333> feature

value = 158 # final decision

1. Confiict Occurs 2. Openin VS Code 3. Understand Changes 4. Resolve Conflict 5, git add
git merge feature  See confiict markers  Compare bothversions  Edit & save file  Stage resolved file  Complete

@@.@..

B. git commit

| @ AFTER RESOLVING CONFLICTS

J

1. Check status

| PS D:\git-demo> git status

| You have unmerged paths.
| (fix conflicts and run "git commit™)

| | both modified: app.py
[ @ Yuu DECIDE ] 2. Stage resolved files
& 1 PS D:\git-demo> git add app.py ‘
@ KEEP CURRENT J  KEEP INCOMING @ KEEP BUTH 3. Commit to complete merge
Accept Current Change Accept Incoming Change Accept Both Changes ( PS D:\git-demo> git commit )
Keep your version Take incoming version Keep both versions Merge branch 'feature' into 'main’
i . w : F R
: ( ~7>  OR MANUALLY COMBINE : Merge completed!
Fensusiues .T E i e otte fesssazaass . Your branches are now combined.
the correct final version JJ :
v @ Tes
‘ H A ‘ o Use C. Ch in VS Cod
. se Compare Changes in ode
= St th: rescived file @ to understand both versions.
N Don't blindly accept either change.
git add : * Understand the business logic.
Stage the resolved file : : :
T - E:}' Resolve all files with conflicts before
~ committing.
git commit 3 = [
!L gk) Complete the merge , 49 git add marks the conflict as resolved. .
@ Always test your code after merging.
MERGE CONFLICT RESOLUTION FLOW ( HANDS ON SEDUENCE) REMEMBER
MESOLVED MANUALLY

merge

Git can't know which change is |
correct for your project, |

YOU ARE THE DECIDER.

WHERE ARE YOU?

A — B —C

|

<— HEAD
l (Your branch) |

(Incoming branch)
@™ @} ® o (E' = Commits

HEAD points to your
current commit (D)
during merge.

CLOUD Ar+E2CTA
DATA UNIVERSE

Learn. Build. Succeed.
www.cloudanddatauniverse.com




Q} GIT RV — rewove a racken e

Remove a file from your project and tell Git about it —
in one step.

git

rm <file>

Removes the file AND stages the deletion.

0 THE SCENARIO @ THE RIGHT WAY: LET GIT HANDLE IT

Suppose config.py is tracked by Git
and you no ionger need it. Pr— —— T

" Your, pm]ect ! _ $ git mm config.py

What just happened?

config.py is deleted from your

|(X) DON'T DO THIS (Manual Way) | Wl weringiinecton:

Use git rm to remove the file and stage the deletion.

% config.py ,_

cole

// /\:/

— Cloud And Data Universe —

WHAT HAPPENS?

@ CHECK THE STATUS

Run:

$ git status

You'll see:

.( git rm config.py

| - File removed | |
‘ [ ||| from working
L directory

| On branch main
! Changes to be committed:

: ! deleted: config.
rm config.py i [ & The deletion is staged for your ' . i
i = next commit. .
Now the file is gone from your working H . =
directory, but Git sees: S e e sl skt i @ The deletion is staged!
$ git status ¢ 5 : —
R N ‘ @ CoMMIT THE CHANGE G VERIFY
) ‘ i L Check again:
= =) d . $ git commit -m "Remove config.py" $ git status
~ You'll see:
@ config.py is now permanently removed from On branch main
the repository history (in a new commit). nothing to commit, working tree clean
BEFORE vs AFTER COMMAND SUMMARY

BEFORE (Fnle Tracked]

(Bowen—BF — 2

AFTER git rm conﬁg py

L
‘ config.py —» @?\ — z}

@ -5 §

i G Cremoved) eh 2 git rm <file> git status git commit -m “"msg" git status
| (tracked) Git Index b i St:;:" ( Mnmlt Remove & stage Verify staged Commit the Clean working
= = - deletion deletion deletion tree

(use "git restore --staged <file>..."

to unstage)

B_ Deletion staged
| oI (intheindex) |

Commit to save
permanently

' Q KEY IDEA

= git rmremoves the file |

AND stages the deletion. |

It keeps Git and your filesystem
in sync — the right way!

REMEMBER

Use git rm instead of manually
deleting files so Git knows
exactly what changed.

CLOUD AND DATA
UNIVERSE

Learn. Build. Succeed.

www.cloudanddatauniverse.com
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> GIT MV — Revave or move a TRackeD FLE

Rename or move a file in your project
and let Git handle everything — in one step.

git mv <source> <d:istinadbori>

Renames or moves the file AND stages the change.

@) THE SCENARIO
Suppose:

B new_name.py

(X) MANUAL WAY (NOT IDEAL)

mv old_name.py new_name.py

You renamed the file, but Git may see it as
a deletion + new file!

@ COMMIT THE CHANGE

[T

$ git commit -m "Rename old_name.

@ The rename is now saved in your repository history.

BEFORE vs AFTER
BEFORE (File Tracked}

@ old_name .py—> @ — Z—’O D old_name.py—s @ new_name.py —3» I_P

(tracked) Git Index Reposulory

py to new_name.py"

2) THE RIGHT WAY: USE GIT MV

Run:

[ $ git mv old_name.py new_name.py

S J

-y
Git handles:

@ Renames (or moves) the file

‘ ' @ Stages the rename for your next commit

@) VERIFY

[ Check again:

$ git status
You'll see:

On branch main

nothing to commit, working tree clean

@) CHECK THE STATUS

Run: ——

$ git status |

You may see:

On branch main

Changes to be committed: | e

(use "git restore --staged <file>..." to unstage) ‘

renamed: old_name.py -> new_name.py

WHAT HAPPENS?

I $ git mv old_name.py new_name.py |

File renamed '
(or moved)

| e =r

i

Rename staged
(in the index)

@ The rename is staged! ‘ .

(6) MOVING TO A FOLDER
Suppose: Run:
@ script.py $ git mv script.py src/script.py

should move into: ("
y ‘ @ Git handles both the move

COMMAND SUMMARY

AFTER git mv old_name.py new_name.py

git mv git status
(renamed) (staged) (Commit
next) <source> See rename
<destination> staged

-

' B‘ permanently

l

Commit to save

2O~ KEY IDEA

“  git mv renames/moves a

tracked file and stages
the change.

It keeps Git and your
filesystem in sync —
the right way!

'CLOUD AND DATA
UNIVERSE

Learn. Build. Succeed.

www.cloudanddatauniverse.com

D src/script.py and staging.
REMEMBER
@ Use git mv instead of manually |
git commit -m “msg" git status rena'_-m"g or moving files
Commit the Clean working #0 Git understands the change
rename tree . .c.Of.rectly.,



€ GIT RESTORE — uoo worsins-DiRecrory ehanees

Undo accidental changes in your files
and get back to the last committed version.

@ THE SCENARIO

Suppose the committed version of app.py contains:

I app.py (committed)
| def greet():
print("Hello World")

You modify it:
. app.py (modified)

def greet():
print("Hello, Git!™)

# changed
But then realize:
O "I don't want these changes.” |
- !

(1) IMPORTANT

g1t restore is prlmanly about restormg file contents.

r_—l It does NOT move your branch backward.

i—} It does NOT delete any commits.

It only affects your working directory (and optionally the staging area).

COMMON VARIATIONS

Restore multiple files

$ git restore filel.py file2.py

Restore all changed files in the current folder

D $ git restore .

git restore <file>

Restores the file in your working directory to the last commit.

@ THE RIGHT WAY: USE GIT RESTORE

Run:

$ git restore app.py ‘
What happens?
@ Git discards your local changes to app.py.

@ The file is restored to match the last
committed version.

@) SEE THE DIFFERENCE

BEFORE CHANGE
(Committed)

app.py
def greet():
pnnt("Hello World")

AFTER CHANGE
(Modified)

app.py

def greet():

essraassEERsnnaans

COMMITTED MODIFIED

COMMAND SUMMARY

® — @

Make unwanted Realize the mistake
changes

print{“Hello, Git!") P

-~ S
—?

® — ©

git restore <file>
Restore file to last
committed version

@ CHECK THE RESULT
Check the file:

$ cat app.py

You'll see:

[8) app.py (restored)

def greet():
print(“Hello World")

@ Back to the last committed version!

AFTER RESTORE
(Back to committed)

| E’PP-PY

| def greet():
print({"Hello World")

............... P T )
! @)

RESTORED

File is back
to normal

# back to committed version

-

i git restore = Undo local changes
i (working directory)
i NOT history.

eome

g,/f"“/\!:,

— Cloud And Data Universe —

WHAT HAPPENS?

$ git restore app.py

!

Git replaces the
|(_}_ contents in your

working directory

l

Changes in working
directory are gone

_‘Q’_ KEY IDEA

REMEMBER

File matches the |
|_—i last committed |

Use git restore when you want to
discard unwanted changes in your
working directory and get the file
back to the way it was in the last
commit.

CLOUD AND DATA

) UNIVERSE

Learn. Build. Succeed.

Ad

com




4> GIT RESTORE --STAGED — unsmage a Fue

Remove a file from the staging area
but keep your changes in the working directory.

'@ THE SCENARIO
Suppose you modify app.py:

' @ app.py (oodifted)
def add(a, b):
| return a + b # updated logic

Then you stage it:

@ app.py (staged)
def add(a, b):
return a + b # updated logic

. 1 ¢
lll| : git restore

git restore
--staged

S

—>  Discard the working-directory changes

git restore --staged <file>

Unstages the file but keeps your changes.

@ 0O0PS! CHANGE OF PLAN

i You realize:

| _\OI_ "QOops, | don't want
¥  to commit this yet."

You want to:

-

| @ Keep the changes in your file |

|
‘ @ But remove it from staging |
L J

@ THE RIGHT WAY: UNSTAGE IT

Run:

$ git restore --staged app.py

What happens?
@ Git removes app.py from the staging area.

5 @ Your changes in app.py are kept
in the working directory.

© BEFORE vs AFTER

BEFORE (Staged)

$ git status

Changes to be committed:

(use “git restoce --stoged ctiler...”

Remove from staging
but KEEP the changes

modified: app.py

(@) STAGED

VISUAL SUMMARY

5 - -0 -8 -

Changes kept
(not staged)

Madify git add
file (stage it)

Eit restore --staged
(unstage it)

CRP

git add
(again, when ready)

git commit
(commit it)

AFTER git restore --staged

| § git status

=

.}@

@ CHEGK THE STATUS

Run:

e

‘;;,. M Y S >
— Cloud And Data Universe —

' WHAT HAPPENS?

|

' [ $ git restore --staged app.py |

[ $ git status

| l

You'll see:

File removed .

On branch main
Changes not staged for commit:
(use "git add <file»..." to update
what will be committed)

4ifie app.py

| from staging area
(index)

b Changes kept in

ks working directory

app.py is no longer staged

but your changes are still there!

B 2|
|©

Ready for later stagmg
_ or more changes |

AFTER git commit

$ git status l

Changes not staged for commit:
(use "git add <file>...” to update hat
what will be committed)

app.py

0 unstage) H
ol

nothing to commit, working tcee clean

(®) NOT STAGED (Changes kept)

@ COMMITTED

COMMAND SUMMARY

git restore <file>

git restore --staged <file>

keep the changes

Discard changes in working directory
(restore to last commit)

Unstage the file but

s

REMEMBER

Unstaged is not lost. i |
It's just not ready to be
committed yet.

Q KEY IDEA

¥ Use git restore --staged when

you want to unstage a file
but keep all your changes.

@ Safe and powerful!

'CLOUD AND DATA
UNIVERSE

Learn. Build. Succeed.

www.cloudanddatauniverse.com




@ GIT RESET — wove tve srancumeas

Move the current branch pointer to a different
Powerful and useful — use with care!

commit.

git reset <commit> [--soft | --mixed |-hard]

Moves the current branch (and HEAD) to the specified commit.

e

‘g.&w /\7

— Cloud And Data Universe —

Learn. Build. Succeed.

@ THE SCENARIO @ THE RIGHT WAY: USE GIT RESET @ QuICK CHECK | & IMPORTANT
Your commit history looks like this: Run: Run:
HEAD = : | f . E git reset moves the branch (and HEAD).
j l : : $ git reset --mixed B J | | $ git log --oneline --graph It does NOT affect other branches.
Now the history looks like this: You'll see: Commit.s C and D are not deleted —
O You want master HEAD they're just no longer reachable
Initial commit
s to move back to B. /é\ (B) ‘ * 123456 (HEAD -> master) Added login from master.
Added | ( : ) — . R . o
% st (Maybe C and D [\_ /' el * a1b2c3d Initial commit You can still access them using:
G: Fiiedibug Were MiStakes.) | | e sssseseeneneeeeee s e * (s git reflog |
(t_l )} Added feature _‘O’_ The branch pointer moved backward. | ( : )
¥ Commits C and D are no Ionger part of master. ; @ HEAD and master now point to B. | (Use with care!)
------ THREE IMPORTANT RESET MODES
RESET --SOFT RESET --MIXED (DEFAULT) RESET --HARD
Moves the branch back but keeps changes staged. Moves the branch back and keeps changes in the Moves the branch back and makes the working
i AT G working directory, unstaged. directory match that commit. .
Before After: git reset --mixed B Before After: git reset --hard B
(At D) HEAD HEAD (At D) HEAD HEAD (At D) HEAD HEAD
oy =\ op AN s o) ~ - o : = P e
®-@-0-0 = -0 -U-0 ||@-0-0-0 = O~ -0 || O-0-0~-0 — ®-0 -0
M) Changes from C and D are: Use when: | Changes from C and D are; Use when: . Changes from C and D are: Use when:
v Kept in STAGING AREA You want to rewrite history but ‘ ' Kept in WORKING DIRECTORY You want to unstage commits M * Discarded from working directory You want a clean rollback
+ Ready to commit again keep everything staged. _ v Unstaged but keep your changes. X Lost permanently to that commit.
l [ /N DANGER: will e 5. Use wit
| WHAT HAPPENS UNDER THE HOOD? SUMMARY COMPARISON | e ’_ KEY IDEA REMEMBER
T . R . Always double-check the target
/1)\’ git reset moves the branch pointer (e.g., master). Mide | Masies Braiicn? | Staging Area | Wosking Dirsictory | Uge Caze git reset moves the branch/HEAD. commit before running git reset,
& ‘ = r S - Rt Wi e o et How your changes are treated depends When in doubt, don't use - -hard!
[)__ |  HEAD follows the branch. | I | | on the mode you choose. TLOUD AND DATA
. --mixed (default) v Clear (unstaged) Keep Unstage comimils, keepictianges: | | | £ mas 0 T om g am e e g
" Commits after the target are just no longer - ¢ ! ! ‘ SOFT = MIXED = HARD = UNIVERSE
part of that branch. --hard v Clear Reset to target commit |

Discard everything. clean roliback |

i Keep staged Keep changes Discard changes '

www.cloudanddatauniverse.com




€ GIT REVERT — unooa commr saey i, L

\,/ﬁ /\_:,

Undo the changes from a commit by creating a new commit that reverses it. git revert <commit> =CloudAndiDataillniverse =
Safe. shareable, and history-friendly. Creates a new commit that undoes the changes from <commit>.
@ THE SCENARIO @ THE RIGHT WAY: USE GIT REVERT @) CHECK THE RESULT & WHY USE REVERT?
Your history looks like this: Run: Run:
HEAD (master) ) =3 - j e @ Does not rewrite history.
P [ $ git revert C ‘ $ git log --oneline --graph | Perfect for shared/public branches.
®W-®-0-0 ‘ — =S |
23 ? { :
What happens? _ You'll see: ol ( :) Creates a traceable record
- ] . ! O Git finds the changes introduced in C. * ddeSf67 (HEAD -> master) Revert "Add feature (BUG!)" of the undo.
(‘9 Initial commit GommikG | 4 | [+ e3cadsé More work
"’{3\1 Added logi introduced E E‘) It creates a NEW COMMIT (R) that E ] « alb2c3d Add feature (BUG!) @ Safer than reset when others
K8 ncceckiogin a by . reverses those changes. : . ;
p PR g 5 ; I* bla2c3d Added login have pulled your commits.
(C) Added feature (2UC1) @ Your history stays intact! i [~ 9fBe7d6 Initial commit
@ More work : - — — »
o . T ———— ——— - & L - I
e R J @ T A‘new c_ommlt (R) is added. | Use revert when in doubt! .
o oy i — History is preserved. e B E
REVERT vs RESET — KNOW THE DIFFERENCE WHAT DOES THE REVERT COMMIT DO? WHEN NOT TO USE REVERT? EXAMPLE WORKFLOW
git reset git revert ‘ Suppose commit C changed file app.py like this: | ' Bug found in production from commit C.
Moves the branch pointer backward. Creates a new commit that reverses the change. | # Before C If the commit you want to undo h.asn t MMy Identify the bad commit
b HEAO et niTrue been pushed yet, reset may be simpler. : @1 (C caused the bug)
=3 = ¥ | : 7
3 — ( B () If the changes are very complex, s
@ — <B/ — \C) — @ O el B/J — C |—-C|-® | retzﬂ;:lFals: ME Jbidiced) a revert might cause conflicts. [)_I Run git revert C
R £ { J e ; s ke 18
s | ! Running git revert C creates a new commit (R) it only adds a new one. E\ Git creates a new commit (R)
Rewrites history. :_ O Keeps history intact. that changes it back: R : | +Wtul'.|at g_r:ndoes C
Can discard commits. i i () Addsanew commit. v AtveF mevert () [ Rule of thumb i
- (%) Dangerous on shared branches. = | (<) Safe on shared branches. | return True ‘ - If others might have your commits, : Push normally
...................................... A (S T S— | use revert. If not, reset is OK. Everyone stays in sync!

@ Revert = apply the opposite changes.

COMMON SCENARIO COMMAND SUMMARY REMEMBER | CLOUD AND DATA
You pushed C, but it introduced A ] C > i vtk o5 chasfey by UNIVERSE
‘ou pus! : introduced abug. (ofe]e) E_,j e - 300 —> Ei —_— 1\ adding a new commit.

Push the new revert Cr —— | Reset undoes changes by | | i
$ git revert C S :ﬂ ] commit =5 . Lo git log git revert C New comeit (R) Shiiieh i moving the branch. i Learn. Build. Succeed.
rammates " i i 3 :
el Find the commit Create a revert reverses C Share safely | One adds history, the other www.cloudanddatauniverse.com

(eg.. C) commit | rewrites it.




€ GIT STASH — remponaruy put work ASOE

Save your uncommitted changes for later and get back to a clean workspace.
Switch branches, fix issues, do what you need — then come back and continue.

@ THE SCENARIO

You're working on feature/login
and have unfinished changes:

[j] app.py (modified)
def login():

print(“Login started”)
print("T0DO: add validation™)

You haven't committed yet.

@ THE PROBLEM

‘ Git may prevent the switch:

# WIP

Or you don’t want to carry those

Fox \ s Suddenly-.
—Q— "I need to switch
i 79" to another branch."

unfinished changes around.

git stash

Tempormily stores your changes and cleans your working directory.

@ THE RIGHT WAY: STASH IT

Run:

$ git stash

What happens?

f

| & Git saves your changes on a stash stack. ,

& Your working directory becomes clean.

| @ You can switch branches freely.
[ E

changes
(dirty workspace) fGITEIC?TES it)
L 1

Think of stash like a shelf:

_O_

Stash Stack

Working directory
becomes clean

Switch branch,
do other work

= You put your work on the shelf, come back later, and take it down. i

WHAT GETS STASHED?

By defauit

() Modified tracked files
() Staged changes

@ Untracked files

Ignored files are NOT stashed.

w,
B - &
Dirty git stash

workspace Save changes

Include ignored files?
git stash push -u
Include untracked files
Include ignored files too?
git stash push -a

Include untracked # ignored

COMMAND SUMMARY

i - P -
Clean Do ather
workspace work

—

¢
o

git stash pop
Restore changes

USEFUL GIT STASH COMMANDS

& | Save your changes (stash)

git stash
Save with a message

List all stashes git stash list
Apply the latest stash

stash appl
(keep it in the list) ik

= Apply and remove

stash poj
the Iatest stash P

Apply a specific stash stash apply stash&(2}

L)

stash drop stash@(8}

|

Drop (delete) a stash

Clear all stashes stash clear

ol

=

Back to your
wark!

git stash push -m "WIP login™

@ CHECK THE RESULT

Run:
$ git status

You'll see:

On branch feature/login
nothing to commit, working tree clean

v , )
@ Your workspace is clean! |
L |

@) SWITCH AND WORK

MNow you can:

% Fix a production issue

{:5;} Create a hotfix

No unfinished work
blocking you.

z»f $ git checkout master
|

Do whatever you need |
I

b |
pr—

\x_,&/r- /\.:_,

— Cloud And Data Universe —

(@) GET YOUR WORK BACK

Run:
| $ git stash pop
What happens?

Later, return to your work.

/Q Your changes are restored,

. The stash is removed
from the stash hst

Back to where
you left off!

Sove tracked changes
(unstaged and staged)

$ git status
Add a message to your stash

See all saved stashes

Restore changes,
stash remains

Restore changes and
remove from list

STASH STATUS EXAMPLE

Before stash (dirty)

On branch feature/login
Changes not staged for commit:

Untracked files:

After git stash

| % git status
|

On branch feature/login
nothing to commit,
working tree clean

Clean workspace. Move freely.

Use stash index

Delete specific stash

stash@(8): On feature/login: WIP login flow

Remove all stashes

stash@(1): On master: temp changes i
stash8{2): On dev: refactor code

REMEMBER

git stash = Shelve your work.
git stash pop = Take it back.
Work clean. Switch fast. Stay productive.

$ git stash list

MULTIPLE STASHES (STACK)

P
s
stasha(e) is
the most
recent stash. |

IMPORTANT NOTES

Stash is local to your machine,
Stash does not create a commit,

OC

Stash is perfect for short-term
context switching.

D
\\.S/

@ Don't forget old stashes —
they can p.le up'

CLOUD AND DATA UNIVERSE

Learn. Build. Succeed.

Use stash ..usely

www.cloudanddatauniverse.com
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€ GIT CLEAN — Remove unTrackep Fies

cmie

Remove files that Git is NOT tracking.
Clean your working directory.

%-_“C - N

git clean [optlons] — Cloud And Data Universe —

Remove untracked files from your working directory.

@ THE SCENARIO @ CHECK STATUS

Nothing is deleted with -n,

Your project has: Run: Run {dry run - preview only):
(3 project/ $ git status | $ git clean -n
- () app.py {tracked) g _—
i 4 utils.py (tracked) You might see: You'll see what would be removed:
e (3] data.csv (tracked) e
. On branch main i
H 3 Would remove the following:
- [ logs/ (untracked) nothing to commit, working tree clean u] rj VEITE Fhg
=0 temp/ (untracked) Untracked files: %>
D debug.log (untracked) (use "git add <file>..." to include temp/
in what will be committed) debug. log
i . logs/
A Git knows about app.py, utils.py, temp/ A
Q' debug.log

data.csv but not logs/, temp/, debug.log

B) PREVIEW: WHAT WILL BE REMOVED

(@) PREVIEW INCLUDING @ CLEAN: REMOVE THEM
UNTRACKED DIRECTORIES Wi o ik

By default, -n doesn’t show — -

| untracked directories. 5 £ git clean -d

i Use -nd to see everything:

() CHECK AGAIN
‘ Run:

$ git status

(-d = remove untracked directories) . .
You'll see:

$ git clean -nd

It removes the untracked files [
On branch main

You'll see: ool ‘ : :
: — — | nothing to commit,
| Would remove the following: { = logs/ working tree clean
‘ logs/ . M temp/ [
temp/ debug. log
debug.log i are deleted.

I -nd = include directories in Your working directory is now Haiunmache ez
: Safe to run. | i left!
These files are untracked. the preview. clean. | .
IMPORTANT WARNINGS ‘ COMMON OPTIONS MORE EXAMPLES ) INTERACTIVE MODE (-i)
y ( un:
® git clean PERMANENTLY deletes fil OPTION DESCRIPTION $ git clean -n Preview untracked files (not directories) T e
git clean eletes files. | - I git clean -i
iy S a— -n DOry run. Show what would be removed. | $ git clean -nd Preview files and directories
po4 : I 3 I 5 You'll be prompted:
(%) These files are not in Git history - E it i $ git clean -fd Remove untracked files and directories pp
; B | b : & Falia i {  1: clean Remove files
() Always preview with n first. f Force. Roquired unless clean. requireforce &s false, 4 git clean -fdx = Remove untracked and ignored files/dirs 5% filtor Filter by pattern
-1 Interactive mode. Ask bef i h item. :
® Don't run git clean -fd unless you are = skt o o Ml e i % git clean -i Interactive mode if zzie?a ok ::;e;:{giengﬁ:::n
100% sure. -X Also remove ignored files (not recommended normally). 5 it Quit g
% _ $ git clean -nX Preview ignored files only 4 s
-X Remove only ignored files, keep other untracked files,

: @ Be careful. Be safe. Preview first!

BEFORE vs AFTER
BEFORE git clean -fd

B B OO B6

logs/ temp/ debug.log

KEY IDEA

o

AFTER git clean -fd

B

utils.py  data.csv

$ git status

git clean removes files that Git
doesn't know about.

Use it to keep your workspace tidy.

(= ]

app.py

B

app.py wtils.py data.csv files

o Y s B = (B

See untracked

Choose an option: I

COMMAND SUMMARY REMEMBER

Preview first (=n).
Use -d to include directories.

Use with care!

CLOUD AND DATA
UNIVERSE

Learn. Build. Succeed.

$ git clean -n
Preview what
will be removed

§ git clean -fd § git status
Remove untracked  Confirm workspace

- : www.cloudanddatauniverse.com
files & folders is clean




€ GIT TAG — marx an iMPORTANT commIT

@;H

Tags let you mark specific points in history
as important — like snapshots or releases.

E SCENARIO

Your project reaches a stable milestone.
History looks like this:

®-0—-0—-0-06

®

7

TAG HERE

Initial commit

Added login

) Stable version (v1.0)
New feature

E) Bug fixes

You want to mark C
as the v1.0 release.

@ CREATE A LIGHTWEIGHT TAG

‘ Run:
| $ git tag vi.e C
| Now C is tagged as v1.0.

®-0-0-06

| vi.0

git tag [tag-name] [commit]

Mark a commit with a tag. Easy to reference later.

@ SEE TAGS
‘ Run: |

i $ git tag ‘

‘ |

‘ You'll see:

_'® v1.0
|

@ Tag created!

S -

LIGHTWEIGHT vs ANNOTATED TAGS

LIGHTWEIGHT
& Simple pointer to a commit
v/ No extra metadata
' Good for personal use

 Created with: git tag <name>

WHERE DO TAGS LIVE?

bl — & — ¢

Local Repo

Tags

Remote Repo

Push tags explicitly (they are not pushed by default).

$ git push origin --tags

[ @ List all tags. ‘

TAGGING A COMMIT DIRECTLY

@ CREATE AN ANNOTATED TAG

Better for releases — includes
message, author, date, etc.

Run:

| I — :
| $ git tag -a v1.0.1 C -m
"Release v1.8.1 - Stable version”

Now you created an annotated tag.

®W-®-0-0-0
i |

vio v1e.l

4

@ Annotated tags store more info. ]

LIST TAGS WITH MORE INFO

@ SEE TAG DETAILS
Run:

$ git show v1.0.1
You'll see: i

tag vi.e.1
Tagger: You <youfexample.com>
[1H Sat May 24 12:00:00 2025

Release v1.8.1 - Stable version

conmit c3ddeSf (tag: v1.9.1, tag: v1.8)

Author: You cyouBexanple.com>

Date:  Sat May 24 11:45:00 2025
Stable version (v1.8)

(V) See taginfo and the comit it points to. |

—
-

SORT TAGS BY DATE

'yl

L ]

E M T A\

— Cloud And Data Universe —

(®) DELETE ATAG
Delete a local tag:
[_s git tag -d v1.0

You'll see:

: Deleted tag 'v1.0" (was c3ddeSf)

Delete a remote tag:

$ git push origin :refs/tags/vi.e |

Deletes the tag on the remote
(use with care!).

T it using its 1D (sh full). 3 .
ANNOTATED ‘ Rag any commit using its ID (short or full) ‘ Run: Run:
un: .
$ git tag -n | $ git tag --sort=-creatordate
: +/ Full metadata (message, author, date) $ git tag hotfix-1 bla2c3d J
+/ Stored as objects in Git o, e = You'll see: You'll see (newest first):
/ Best for releases & coliaboration @ = @ = f 9") = @ = @ | [ Stable version (v1.0) | v;.g.l
vl.
. Creatad with: liotfiEe | v1.0.1 Release v1.0.1 - Stable version | Hetfiset
git tag -a <name> -m "msg" e e ————— : — —— ———— — 3
@ Tag points exactly to that commit. () -n shows the message (if annotated). | () Sort tags by creation date. ‘
USE CASES COMMAND SUMMARY REMEMBER
—  Release Versions %/ Milestones $ git tag <name> | Create lightweight tag Tags don't move CLOUD AND DATA
EI Mark official releases (\/), Mark project checkpoints | i_git tag -a <name> -m "msSg” Caeateann_otateitag_ They always point to the UNIVERSE
(v1.0, v2.0, etc.) ~="* (alpha, beta, RC) | § git tag | List tags same commit.
: ; $ git tag -n List tags with messages . Use annotated tags for Learn. Build. Succeed.
1 Hotfixes Backup Points $ git show <tag> Show tag details releases.
e 2 Tag emergency fixes 2| Easy to reference e s | elete local ta oS -
\_/ (hotfix-1, fix-urgent) stable commits g1t tag floes ! L @ Push tags when sharing with www.cloudanddatauniverse.com
$ git push origin --tags Push all tags to remote others.



< DELETE A BRANCH

@ LIST BRANCHES @ OUR SCENARIO

Run: Suppose you worked on
feature/login and merged it.
$ git branch
| otsee @ - O -©-0
( — master
* master |
feature/login @ ®
| feature/report faatariflogin
bugfix/typo | |
| The feature is finished and merged

|

into master.

[ @ * means your current branch. ]

FORCE DELETE (DANGEROUS VERSION)

If you are absolutely sure:
Run: ‘

% git branch -D feature/report |

You'll see:

; Deleted branch feature/report (was ab12cd3). ‘ |

& -D forces deietnon Use with extreme care!

|

TIPS & BEST PRACTICES
@ Delete branches after the work is merged and verified.

@ Keep master/main clean and stable.

®

@ Avoid force deleting unless absolutely necessary.
@ Regular cleanup reduces confusion.

BEFORE (3 branches)
-@®-0-

Clean up branches
after the work is done.

@) DELETE MERGED BRANCH

,}—

| @ CHECK AGAIN

git branch -d <branch-name>
Delete a merged branch safely.

(B VERIFY HISTORY IS INTACT

‘ Run: ‘ Run: | Run:
$ git branch -d feature/login $ git branch $ git log --oneline --graph --all
— — | —_— — —
You'll see: You'll see: | You'll still see all commits:
‘ ( P S * d4e5f67 (HEAD -> master) Merge
Deleted branch feature/login feature/login
| (was Y7f3a12). feature/report | | I+ y7f3212 Add login validation
! = bugfix/typo |+ x9blcde Add login UI
* ¢3a2b10 Add reporting
* bl2c3dd4 Initial commit
el re/gpmiaL gone. Commits from feature/login

Git removes the branch pointer,
not the commits.

History is still intact. J ‘

are part of master now.

? |f
\,..jﬁ_/\_y_l,

— Cloud And Data Universe —

@ CANNOT DELETE UNMERGED BRANCH

Suppose feature/report is NOT merged.

| Run:
|

$ git branch -d feature/report

‘ You'll see:

| l | ' error: The branch 'feature/report’
| is not fully merged.
| | If you are sure you want to delete it,
run 'git branch -D feature/report’.

A Git prevents accidental data loss.
| Use -d first (safe).

_
HOW -d vs -D WORKS COMMON WORKFLOW
OPTION -d (safe) -D (force)
| Branch is fully merged il Branch is NOT merged g/o — @ — Ej O — @ %g-../o
When to use | and you're cleaning up and you really want to delete + EN
) Verifies branch is merged Create Do work Merge into Verify Delete the
What it checks into current branch Does NOT check merge status branch & commit master it works branch
Risk level Low High ;
" - . | ‘O’ Keep your branch list clean.
. se -D only when | o . .
Bottom line @ Prefer -d et g ot Easy to navigate, easier to collaborate.

VISUAL: BEFORE vs AFTER

GRIOR

master O = ,’
\

feature/report

feature/login

AFTER deleting feature/login

=

REMEMBER
Deleting a branch

/.

&

CLOUD AND DATA
UNIVERSE

Learn. Build. Succeed.

)= L) @ —* master does NOT delete commits.
/;\ feature/report It only removes the
= @ = branch pointer (name).

www.cloudanddatauniverse.com



<> RENAME A BRANCH

0 THE SCENARIO

Suppose you have a branch named:

I feature/login |

but you want to rename it to:

| user-auth J
L\

@ - — @—) _f-eat.ure/l_og_il-w
f

LY

_O’n Renaming a branch only changes its name.
©  The commits and history stay the same.

| BEFORE vs AFTER
BEFORE

feature/login

AFTER (renamed)

®-0-0 |©®-0-0

| user-auth ‘

) RENAME THE CURRENT BRANCH

If you are ON the branch you want to rename: |

Run:

git branch -m user-auth ‘

Now

®-@®~
©

©

|
|—L user- auth ] )

The branch is renamed in-place.
You stay on the same branch.

Change a branch name
without losing any history.

Rename a branch.

>_| git branch -m <new-name> ‘

v ks

. —
“\/«(—-—/»\:,

| @) RENAME ANOTHER BRANCH

If you are NOT on the branch you want to rename:

Run:

git branch -m feature/login user-auth |

This renames the branch from

ifeature/login to| user-authJ
® = ® — © — [wram]
__,f___

@ Works even if you are on a different branch
(like main or master).

QUICK REFERENCE

‘ What you want to do

Rename current branch

Rename another branch

" The commits (A, B, C) are exactly the same.

COMMON EXAMPLE

Rename a branch from: ‘ ‘

feature/login —> | user-auth

i lenp
Only the branch name changed.

Check branches git branch

COMMAND SUMMARY

)~ @

e

git branch git branch -m git branch git push
List current Rename branch Verify new name Update remote
branches (current or other) is shown (if needed)

Command

git branch -m <new-name>

git branch -m <old-

Example

git branch -m user-auth
name> <new-name>

git branch -m feature/login user-auth

git branch

- £

|'_®

— Cloud And Data Universe —

CHECK THE RESULT

Run:
git branch J
You'll see:

e | 77 IMPORTANT
user-auth | Renaming a branch does
bugfix/typo i NOT change any commits.
hotfix/ui It only changes the

©

i branch pointer (name).

The new name appears.
The old name is gone.

THINGS TO KNOW
Renaming a local branch is safe and simple.

If the branch is already pushed to a remote,
you 'll need to update the remote too:

After renammg
git push origin -u user-auth

glt push origin --delete feature/login

©

REMEMBER 1

Rename to make your branch
names clearer and more

consistent.
Clean names, clean repo!

Other team members must also update their
local references.

CLOUD AND DATA
UNIVERSE

Learn. Build. Succeed.

www.cloudanddatauniverse.com




© GIT REBASE

(1) INITIAL COMMIT
| Create the first commit Create and switch to Do some work on feature
on master. feature branch,

‘ and commit.

‘ @ — —» feature

/—' master
: g, SO

p—

echo "Version 1" > app.txt
i echo "Feature 1" »» app.txt

| git add . git switch -c feature I
git commit -m "Initial . = g.lt add _'
|git comit -n "Add feature 1"

version”
We have one commit (A). |
Both master and future
branches will start here,

cAz, Mow master and feature
4 point to the same
commit (A).

, Feature branch is now
ahead with commit B.

| : g

BEFORE vs AFTER REBASE

AFTER (LINEAR HISTORY)

PRACTICAL DEMO: PUT FEATURE WORK ON TOP OF THE LATEST MASTER
@ CREATE FEATURE BRANCH r @ MAKE A FEATURE COMMIT . @ SWITCH BACK TO MASTER

git switch master

REBASE vs MERGE

-
Take the changes from your commits : ; l a1l
8 Y >_| git rebase <base-branch> =P N =
and reapply them on top of another base o o AN 2
. . Reapply your commits on top of <base-branch>. S
to create a clean, linear history. PRYY P Gl D Kierss =

(7) HISTORY AFTER REBASE RESULT

Feature is now ahead of
master in a linear way.

@ — @ —_— feature

master

@ VISUALIZE DIVERGENCE | @ PERFORM REBASE
See the diverged history.

_‘ — ‘ /. —» feature
®\.
@—* master @_, st

Switch to master and do
some work.

£

Rebase feature onto the
latest master,
..., feature

(ROCERG

master
‘ |

|| 7%

Your feature work is now
on top of the latest master.

©

Ready to merge
with a fast-forward
| (no merge commit)!

git log --oneline --graph
--all

git switch feature
it rebase master

git log --oneline --graph
| ==all

echo “Main update" >> app.txt
pit add .
git commit -m "Add main update”

' | < We have: Git takes commit B, removes |
A = B (feature) it temporarity, then reapplies |

A = C (master) its changes on top of C.
[ L

— L= - 4\ —

A new commit B’ is created « L~ This makes history
(same changes as B, new Q easier to read and
commit ID). Clean & linear! understand.

2, Now both branches have
“ diverged.

WHAT ACTUALLY HAPPENS DURING REBASE

‘ BEFORE (DIVERGED HISTORY) MERGE (Creates a merge commit) REBASE (Keeps history linear) 1/ Remove your commits 2 Move base to new branch 3/ Reapply your commits
N Famy
( B | (feature) ( B ) (feature) g O
=/ S ® — (B) (feature) . Y 3
. / \ o .
® O-0—F | ® ® O—-0—@ D—@-e | D—@— (8] oo
I\_/ \ - \‘—'} \ / - T i ; =
t feat - (merge) e |
(@ Fanten (master) (feature) (C‘\_ (master) (feature) @ — '\_9 (master)
p s (SN 3 1L PR O A e ~ (master)
rr:-ﬁ] Rebase rewrites history by creating new commits (B'). || | Mistory has a merge commit (M). Y — | ?it ter:]po;arily I:emcwes B ‘hrhe h;se is now the target Git :pp‘::i; the changes fro: ?B')
~ i . P . n toj as a new comm !
H = (Casnmit De change; birk Jo changee sw thegarme Preseves the timeline of both branches. Linear history is easier to read. FemiEebrann ranch (master) ofttop 4 :

WHEN TO USE REBASE

9 _J You're working on a local feature branch.
You want a clean, linear project history.

‘ You want to keep your commits organized
before merging.

WHEN NOT TO USE REBASE

5_2) If the branch is already pushed/shared with others.

(%) If others are wiorking on the same branch.

Cx} It rewrites history and can cause conflicts. C‘E }

INTERACTIVE REBASE (NEXT LEVEL) R ‘

| Open an editor to rewrite, reorder, Common actions in editor: e
- " 1

squash, edit or drop commits. pick - keep commit g_
reword - change commit message git
git rebase -i HEAD-3 oty  Reihoomiy g
squash - combine with previous git

= drop - remove commit 3
) git

QUICK COMMAND REFERENCE

Command Meaning

rebase <branch> Rebase current branch on top of <branch>
rebase --continue Continue after resolving conflicts
rebase --abort

rebase -i HEAD-N

log --oneline --graph

Abort rebase and go back
Interactive rebase (last N commits)

--all View history (graphical)

|



r

© GIT REBASE

EXAMPLE HISTORY (BEFORE REBASE)

HEAD - (C)— feature-login| homepage added

/_B,, © login info added

A

. Q@ main updated
|
master — @

initial version

(1) PICK (KEEP)

Default action. Keeps the commit

DROP (REMOVE)

Drops (removes) the commit

Rewrite history. Keep it clean.
Interactive rebase lets you

PICK, DROP, SQUASH, EDIT
or ABORT when needed.

HOW TO START

) = — pick keep the commit (default)
> pick alb2c3 main updated
= : ey dro remove the commit
— pick d4e5f6 login info added B :
git rebase -i HEAD~3 pick g7h8i9 homepage added squash  combine with previous commit
Start an interactive rebase for ——— — = ——
the last 3 commits. Change the commands, save & close. edit stop at this commit to modify it

YOU WILL SEE THE TODO LIST

git rebase -i HEAD~3

Edit the todo list, save & close.
Git will apply your instructions.

CUM_MAN DS SUMMARY

Git will apply your instructions.

(3) SQUASH (COMBINE)

Combines this commit with the one

as it is. from history. above it.

TODO LIST (example) TODO LIST (examq‘!e] TOD9 _IﬁT _(_examp_le.’[_

pick alb2c3 main updated | pick alb2c3 main updated 1 pick alb2c3 main updated
pick ddesfe login info added | ‘ drop  dde5fe login info added squash dde5f6 login info added
pick g7h8ig9 homepage added [ pick g7h8ig homepage added | pick g7h8ig homepage added
RESULT RESULT After saving, Git opens the editor to

History remains the same.

© homepage added

i
(B! © login info added l
‘A) © main updated |

initial version

. Use pick for commits you

AR
want to keep unchanged. l.”_l.l

REBASE CONTROL COMMANDS (during rebase)

rebase --continue | Continue after resolving or amending

git rebase --skip Skip the current commit |

Cancel the rebase and go back

git rebase --abort

WHEN TO USE REBASE

- = 3 - x = i Cammand Meaning
You're waorking on a local feature branch. If the branch is already pushed/shared. Tt rabeck =i WEAD pick = keep commit - | 3
i i ) oy it reward | = change commit message git rebase <branmch> Rebate curment branch on top of <pranchx
You want a clean, linear project history. If others are working on the same branch. tuser (use r instead of pick) it rebase --continue Continue after resolving conflicts
[@ You want to keep your commits organized e R e e conmiices, & .............. » ¢ edit = modify commit it rebase SCabort [ Abort rebase and ga back
before merging. & i squash = cosbine with previous git rebase -i HEAD-N Interactive rebase (last N commits)
dn_:p = remove coﬂmli_t et it log --oneline --graph --all | View history (graphical)

The dropped commit is gone.

C/ © homepage added
© main updated |

initial version

Use drop to remove a commit
completely.

WHEN NOT TO USE REBASE

combine the commit messages.

RESULT
Commit B is combined into A.

€ © homepage added

@ main updated
+ login info added

»
@

Use squash to keep changes but
merge commit messages.

initial version

BEFORE vs AFTER REBASE

BEFORE (diverged ary) AFTER (linear history)

(B) eature)
gt

@ k‘\-._‘_j“ (@ {master)

Rebase rewrites history to create a clean, linear commit line.

@ — (E) —{

imaster)  (feature)

fro updie branch.

INTERACTIVE REBASE CHEAT SHEET

(1) Remove your commits

(Kj = (@- tmaster)

Git tempoarily removes B

(4) EDIT (MODIFY)

Stops at this commit so you can modify
files, then amend the commit.

TODO LIST (example:l_

pick alb2c3 main updated
edit ddesfe loegin info added | |
l pick E7hBi9 hoemepage added )

WHAT HAPPENS
1 Git stops at commit B.
2 You modify files as needed.

3 git add . |
4 git commit --amend
5 git rebase --continue

| {to update the commit) ‘

(to continue rebase)
RESULT |

Commit B is modified.

| © © homepage added
(B © login info added (modified)
-
| A ©  main updated

initial version

@

/) Use edit to change the content

of a commit.
WHAT ACTUALLY HAPPENS DURING REBASE

(Z) Move base to new branch

@ — .\E;‘ (master)

The base is now the target
branch {master],

QUICK COMMAND REFERENCE

(3) Reapply your commits

@. — (5_;) A [3"-': (Feature)

Git reapplies the changes from
on top of € as a new commit (B°),

ras. &-10B8
\ |
KT_J; VJ/ I L\!C,/.-

— Cloud And Data Universe —

AFTER REBASE

Git rewrites the history and
moves your branch to the
new commits.

P
x_/

(5) ABORT (CANCEL REBASE)
Stops the rebase and returns to the
state before it started.

SCENARIO

= You started rebase

= Changed the todo list

- Git is in the middle of rebasing...

RUN THIS COMMAND

git rebase --abort
RESULT
Everything is back to normal.
HEAD "c‘ —> feature-login homepage added
L

B @ login info added

2
A © main updated

|
master — initial version

Use --abort if something goes wrong
or you change your mind.

:’E IMPORTANT NOTES

Rebase rewrites history.

« Never rebase commits that are
already shared.

« Use rebase to keep history
clean before pushing.

+ When in doubt: git rebase

--abort is your safety net.




‘@ GIT CHERRY-PICK

Apply the changes from
one or more specific commits
from another branch to

your current branch.

|>_ git cherry-pick <commit-id>

Takes the change introduced by the given commit
and creates a new commit on your current branch.

— Cloud And Data Universe —

WHEN TO USE CHERRY-PICK i
You want a specific fix/feature from another branch. @ Find the commit
Locate the commit 1D
you want to pick.

You don't want the entire branch history.
You want to bring a commit to multiple branches.

@ Switch to target branch
Go to the branch where
you want to apply it.

BASIC CHERRY-PICK WORKFLOW

@ Cherry-pick the commit
Apply the commit to
current branch.

| CHERRY-PICK COMMANDS

@ New commit created
A new commit (C7) with
same changes, different ID.

[ git cherry-pick <commit> ] Pick a specific commit.

Pick multiple commits

it cherry-pick <cl> <c2> J
LE e {in the given order).

You need a hotfix from one branch to another. i "
$ git log --oneline

@
(&
@
(&)

CHER_RY—PI(EK vs REBASE eebd221 main updated feature |

Cherry-pick Rebase 21f1le23 login added |

+ Picks specific commit(s). + Replays a series of commits. 4cl8ead homepage added |

« Creates new commit(s). « Creates new commit{s). Balb2c3

+ Keeps history linear. L J

initial commit
= History may diverge.

L -

DEMO 1: BASIC CHERRY-PICK
@ Pick commit C to master

(3) Result

master now has the change
from commit C.

feature 7@ == = CT)

(1) Initial State

feature @—'—'lii:)
master —(B)— @B —(®)

= initial

f
% git switch master

% git cherry-pick C

Mew commit C” is created.

®-®-0—© |

= main updated l

= login added (only in feature)} \@‘ CommitiG and, Ghave the

same changes, but different
commit IDs.

QOwP

= bug fix (only in master)

[ % git switch master

®-@®—© oo
\ 5":
®o—6E ©6-0—0©

master

$ git cherry-pick eebd221

®_

| | git cherry-pick <ecl>*. . <c2>

Pick a range of commits
{from cl exclusive
to c2 inclusive).

®-®—-©

Continue after resolving

git cherry-pick --continue ] ;e
‘ | e 4 | conflicts.
T
e | Skip the current commit.
J

®-®

[ git cherry-pick --skip

c')
N
E: Abort and return to the
git cherry-pick --abort

| L

@ Diverged Changes

Both branches modify the

same line differently.

feature @ = — @ {change
e @ __ @;@ master @——'@ (change) ::

file.txt on both branches

Original line

C: changed by FEATURE

PICK MULTIPLE COMMITS WHAT HAPPENS UNDER THE HOOD?

Pick commits one by one (creates new commits).
- o

| $ git cherry-pick ¢l c2 c3

Applies them on top of your current branch.

S |

Pick a range (€ is exclusive, €3 is inclusive).

Git takes the changes introduced by the commit. ‘
|

If clean — creates a new commit.
[ $ git cherry-pick cl1™..c3

P Q

If conflicts — stops for you to resclve, | |

Q Commits are applied in the order you list them.

fon
(X)

You continue, skip, or abort, |

)|
Q , - A
', Golden Rule: Cherry-pick what you need, not everything. Smaller, intentional, and easy to manage.

DEMO 2: CHERRY-PICK WITH CONFLICT
. @ Resolve Conflict

Git rnarks conflict in file,
Open file in VS Code.

CONFLICT occurs! [ ‘

<<<<<<< HEAD (master)
®-@—-0®

H @ Cherry-pick C to master @ Continue

£ git add file.txt
% git cherry-pick --continue

[ $ git cherry-pick C

MNew commit C* is created.

®-®—-0—©

changed by MASTER
changed by FEATURE ‘

>33335> C (feature)

Edit the file and keep your
desired content.

1
trying te apply C

|-..D: harged by T & Tip: If you don't want to apply the commit, run: git cherry-pick --abort
BEFORE vs AFTER (EXAMPLE) IMPORTANT NOTES
PN Cherry-pick creates new commits (new IDs).
BEFORE AFTER CHERRY-PICK C :
A\ It's safe for public branches.
(master) (master) A rf i
- Perfect for bug fixes and hotfixes.
- T s i
® @ @ @ (o) (_/' | A Conflicts may happen—resolve carefully.
* | A\ Always verify with: git log --oneline --graph --all
(feature) (feature) ;
QUICK COMMAMND REFERENCE
@ @ @ @ Command Meaning
git cherry-pick <commit> Pick a single commit
' i git cherry-pick <cil> <c2> ... Pick multiple commits
C (original) # C’ (new commit with same changes) : git cherry-pick <c1”..c2> Pick 2 range of commits
- : git cherry-pick --continue Continue after resalving conflicts
| git cherry-pick --skip Skip the current commit
git cherry-pick --abort Cancel cherry-pick and rollback

state before cherry-pick.



T T T N NR
— i KEY IDEA b i [ | [
¥ O ~  Git works locally on your computer.

— Cloud And Data Universe —

3 . F = . A < | = GitHub brings your repositories online
GitHub is a website where we can store Git repositories online. f AndEnablesicoliabaration:
If Git manages your code and its history on your computer, GitHub gives you a place to store, share, and collaborate on )
that Git repository online.
|
WHAT IS GITHUB? IR ASITEME |
This is the first thing you should understand:
GitHub is an online platform built around Git. 5 y — —————————————————————
> v 7 aane '\
1D ‘ Store repositories online @ GIT | S G ITH U B
- » + A tool for version control. An online platform built around Git.
Share code and collaborate ” = S |
It helps you manage: T It helps you:
t o 2 o : |
Review code and track changes ki . files VS ¢~ store repositories online
. oo — y 59-‘ commits 22 share code
branches Qo i
Manage projects and tasks ol : | ~2 collaborate with others
O history | (&)  review code
merges =
% 3 & manage projects |
27 rebase { )
GIT VS GITHUB - AT A GLANCE -
(Local Repository) (Remote Repository) | @ So: Git —> Version Control ‘ GitHub —>  Online collaboration platform
.: WHY DO WE NEED GITHUB?
— = L ( j . Oo | @
- = (= = > - ==
(o= : : - ;
p e 7 - ¢ : e BACKUP { COLLABORATION @ ACCESS ANYWHERE : OPEN SOURCE i SECURITY
s o -mg e | il rep_o‘:»ltorie_s Your code is safe Work with others Access your code . Share your projects Secure and reliable
on your machine. and makes them accessible online. 3 i i 5 : i 2
‘ i in the cloud. i from anywhere. i from any device. : with the world. i hosting.

THE BIG PICTURE

1. YOU WORK LOCALLY | 2. PUSH TO GITHUB | 3. OTHERS COLLABORATE 4. IMPROVE TOGETHER | |
Make changes, commit, » : b Send your commits & O O Team members fetch, .. Review changes, |
and manage history | l]\ to GitHub and store Q'E pull, review, and | L merge, and make the

using Git. ) them online. contribute. project better. |

W Remember: Git is the engine. | GitHub is the platform. | Together, they make powerful teamwork possible! ﬁ
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GIT REMOTE

Manage connections between your local repository and

>

remote repositories.

LOCAL REPOSITORY

3

REMOTE REPOSITORY

@ [>-]
@ ®
@ &

ORI

git remote

List the names of
remote repositories.

git remote -v

List remotes along
with their URLs.

git remote add
<name> <url>
Add a new remote
repository.

git remote remove
<name:>
Remove a remote

COMMON GIT REMOTE COMMANDS

$ git remote

origin

Shows the remote
names connected to
your local repository.

$ git remote -v
origin
origin

https://github.com/user/project.git (fetch)
https://github.com/user/project.git (push)

Shows the URLs for
both fetch (download)
and push (upload).

$ git remote add origin \

https://github.com/user/project.git i

Connects your local
repository to a remote
using the name you give
(e.g., origin).

$ git remote remove origin

Removes the remote
connection with the
specified name.

repository.

® &

git remote rename
<old> <new>

Rename an existing
remote.

[ $ git remote rename origin gith

Changes the remote
name (e.g., origin —
github).

ub

———-« HOW IT WORKS -

YOUR COMPUTER
(Local Repository)

GITHUB
(Remote Repository)

<---- remote ----»
oo —

git remote only manages the connection (address).
'@' It does NOT upload or download your code.
Use git push, git pull, or git fetch for that.

L

COMMON USES

View connected remote repositories

See where your remotes are located (URLs)
Add a new remote repository

Remove a remote repository connection

Rename remotes for easy identification

QOO

Work with multiple remotes

REMOTE WORKFLOW EXAMPLE

G 1. ADD REMOTE

git remaote add origin
<url>

Connect your local repo
to a remote.

Q 2. CHECK REMOTE E/B 3. PUSH CHANGES ( OO 4. COLLABORATE [ ( n 5. 5TAY UPDATED
* git remote -v glt push -u origin main ‘ Q-D * git fetch / git pull

Werify the remote
connection.

Send your commits
to the remote.

Others fetch, pull,
and contribute.

Get updates from
the remote.

e e

IMPORTANT NOTES -

® origin is just a convention, not a requirement.
You can use any name you like.
® You can haue multlple remotes

NG

= -
$ gn remote add upstrearn h‘:tps £ |
| $ glt remote add Ol'lgll"l h‘ttps H

g

. Remowng a remote does not delete the remote
repository on GitHub.

W REMEMBER:

git remote
= Manage remote connections

It connects your local
repository to remote
repositories.

G

It does not transfer any code.
Use push, pull, or fetch
for that.

Essential for collaborating
and working with remote
repositories.

©]®)
e




»

from your current branch.

GIT PUSH

Send your local commits to a remote repository.
git push updates the remote repository with the commits

YOUR COMPUTER
(LOCAL REPOSITORY)

git push

. = o S— — -
WHEN DO WE USE GIT PUSH? BASIC SYNTAX jl
C} Upload your local commits $ glt push <remote> <branch> [ |
T to a remote repository. — = =
cOs <remote> - remote name (e.g., origin) |
Uy e Share your work with teammates. <branch> - branch name you want to push (e.g., master, main) |
S oo e S L e Rl g i
Se . EXAMPLES
m Keep the remote repository $ git push origin master Push master branch to origin remote
L up to date. % git push origin main Push main branch to origin remote
l $ git push upstream develop Push develop branch to upstream remote |
A—
MULTIPLE REMOTES - HOW TO PUSH
You can have multiple remotes in one repository. WHAT HAPPENS WHEN YOU PUSH?
origin upstream backup
C% 1. LOCAL COMMITS 2. PUSH 3. REMDTE UPDATED

https://github.com/
your-username/project. git

https://github.com/
company/project.git

https://gitlab.com/

Push to the specific remote you want:

( \
| $ git push origin master ==p Push to origin

$ git push upstream master ==p Push to upstream

$ git push backup master ==p Push to backup
J

your-username,/project._git

Send
your commits

git push <remote> <branch>

Commits exist only  Git sends your commits The remote repository
On your computer. to the remote. is updated.

COMMON OUTPUT (SUCCESS)

$ git push origin master

Enumerating objects: 7, done.

Counting objects: 108% (7/7), done.

Delta compresion using up to & threads

Compressing objects: 100% (4/4), done.

writing objects: 1@@% (5/5), 512 bytes | 512.0@ KiB/s, done.
Total 5 (delta @), reused B (delta @)

| To https://github.com/your-username/project.git

| abcl234..def5678 master -> master

4. OTHERS CAN SEE
Your teammates can
fetch/pull the changes.

Your branch

is now up to
date on the
remote.

REMOTE REPOSITORY i
(GITHUB) >

= '

=)
-©-0-0 =500

1 KEY IDEA

rd

= You work locally, commit your
changes, then push to share
those changes with others by

updating the remote repository.

PUSH WITH UPSTREAM (TRACKING)

The -u (or --set-upstream) option sets the upstream (tracking)
relationship. After that, you can use just git push.

FIRST TIME PUSH OF A NEW BRANCH AFTER THAT

e d

[ $ git push -u origin feature/login $ git push

This does two things:
(1) Pushes your branch to the remote. your branch.

@ Sets the remote branch (origin/feature/login) as upstream.

CHECK UPSTREAM

Shows your branches and

[ % git branch -wv their upstream tracking info.

Git knows where to push

* You can only push what you have committed.
* You must have permission to push to the remote repository.

» |f someone else pushed changes, you may need to pull first
to avoid conflicts.

* For the first push of a new branch, use -u to set upstream.

¥ ERRDR EXAMPLE

$ git push origin master

! [rejected] master -> master (fetch first)

error: failed to push some refs to 'origin®

hint: Updates were rejected because the remote contains work
that you do not have locally. This is wusually caused by another
repository pushing to the same ref.

hint: See the 'Note about fast-forwards' in "git push --help'.

(@ SOLUTION ==
$ git pull origin master # Get remote changes
! Resolve conflicts if any
$ git push origin master # Push again

—

Push = Upload

Wihat Pull = Download

(branch)

Where
{remote)

L
&’ &

If it's not pushed,
it's not backed up.

Commit locally.
Push confidently.
Collaborate effectively.

Push your code.
Share your work.
Build together! &

QO
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GIT FETCH

Download changes from a remote repository
without changing your current branch.

. KEY IDEA

and branches from the remote and updates
your remote-tracking branches (origin/*).
It does NOT change your working files

or your current branch.

git fetch gets the latest changes, commits,

CDU

— Cloud And Data Universe —

USAGE

$ git fetch origin

+ origin is the name of the remote.
« This updates all remote-tracking branches under origin/*.
+ It does NOT merge changes into your current branch.

+ To see what changes others have made.
» To inspect new commits before merging.

WHAT IS GIT FETCH? HOW GIT FETCH WORKS
git fetch download:'?. commits, files and referenoes REMOTE FETCH LOCAL
C’b from a remote repository to your local repository. (GitHub) (Download) REPOSITORY

It‘ updatles ‘your rt'emote tracking branches i IMPORTANT
(like origin/main) but does NOT change |
your working files or your current branch. . | Your current branch |

] = i (e.g., main) and your |

5. gt Fetdhisorigin | working files remain —
It lets you see what others have changed origin [t J Updates UNCHANGED after | Y~~. WHEN TO USE?
without actually applying those changes o ’ remote-tracking git fetch. ‘ @
to your branch. wnloads new data branches
from the remote. (origin/*)

1. BEFORE FETCH
Local is behind remote

origin/main @ @ @
main (you) (&)——(8)——(C)~---- i

Fetch brings the changes to your local repository (origin/*) for you to review.

It does not apply them to your current branch.

VISUAL EXAMPLE
2. AFTER FETCH
Remote-tracking branch updated

origin/main @ @ @ )

main (you) ®———© ----- ‘:

origin/main
moved forward to D

3. AFTER PULL / MERGE
{Not done by fetch)

origin/main @ @ @
main (you) @ =y _© S @

Now your branch
is up to date

FETCH VS PULL

&

Y% REMEMBER: I

g

=

g

= git fetch f

= git pull

+ Downloads changes
and updates origin/*

+ Does NOT change

» Safe to run anytime

merges (integrates)

« Fetches changes and

into your current branch
+ May change files and cremuse |

K39 GIT IS THE ENGINE. |

+ To keep your local information up to date
without aiffucing your work.

i) > [

RELATED COMMANDS

fetch + merge (integrate changes)

git pull

integrate fetched changes into
your current branch

see commits on remote branch

git merge origin/main

git log origin/main

git diff main..origin/main = see differences between your

branch and remote

<[>

WHY DO WE NEED GIT FETCH?

ooé.'- .

p=]

EXAMPLE WORKFLOW

NOTICER LY

SAFETY : COLLABORATION INSPECTION INFORMED DECISIDNS H UP TO DATE 1. WORK LOCALLY 2. FETCH 3. INSPECT 4, MERGE (WHEN READY) 5. COLLABORATE
Check changes before Stay informed about Review commits, Helps you decide when Keeps your remate Make changes, commit,  git fetch origin Check logs, diffs, git merge origin/main Push your work and
integrating. Noriskto i  what others have | differences, and history | and how to integrate i information current and work on your  Get latest changes  and what others Bring changes into continue bullding

your work. i pushed. i before merging. changes. i without intermuptions. | branch. from remote. have changed. your branch. together!

O GITHUB IS THE PLATFORM. |

TOGETHER, THEY MAKE POWERFUL TEAMWORK POSSIBLE!

<

J



GIT PULL ' CDU
—@— git pull = git fetch + integrate g
. — Cloud And Data Universe —

It gets the latest changes from the remote

Fetch changes from a remote repositaory and merges (or rebases) them into |
and integrate them into your current branch. L YouFoumReanch:
WHAT IS GIT PULL? HOW GIT PULL WORKS USAGE
git pull downloads new commits, files, and references - T k:
from a remote repository and integrates them into your 1. FETCH 2. INTEGRATE 3. UPDATED $ git pull origin main .
current branch. Downloads new data Merges (or rebases) the changes Your current branch is now =
from the remote. into your current branch. up to date. « origin - name of the remote

G Fetches the latest changes from the remote ¢ main - branch to pull
N2 (like origin/main).
= |If your branch has an upstream branch set,
Integrates those changes into your current # # you can simply use: git pull
% branch (merge by default, or rebase if configured). = | [0 == ] = = =
. e = @ WHEN TO USE?
Updates your working files if needed.

- Si\\“—, In short: It keeps your local branch up to date
with the remote.

|
| origin (merge / rebase) your branch T = To get the latest changes from the remote.

‘ + To update your local branch with others’ work.
|

+ Before you start working to ensure
your branch is up to date.

$ git DUJ_l or‘igin main —  » remote name —» branch name

VISUAL EXAMPLE .
_ . 3. AFTER PULL (WITH MERGE COMMIT) RELATED COMMANDS
| 1. BEFORE PULL i 2. AFTER PULL (MERGE) If your local branch has commits &, git fetch origin = fetch updates without integrating
Local is behind remote Fast-forward merge (no new merge commit) that are not in remote
‘ 5% git pull = fetch + integrate
origin/main @——©—( : ) ) originfmain @ ( : ) (;) DB e R @ @ @\ Z:D git pull --rebase = fetch + rebase (linear history)
| i + X 1t 10g orses -
i . Eit log origin/main = see remote branch commits
; ™ A — H i S Py, &1 main (you) @

| el @ @ mairi{(you) @ @ @ @ . ©\ KO/ <f*| git status = check your working tree status
| ! g..o git branch -wv = shows upstream tracking info

i:? git pull first fetches the latest changes (updates origin/#*), then integrates them into your current branch.

PULL VS FETCH WHAT IF THERE ARE CONFLICTS? EXAMPLE WORKFLOW

S1E Patthegilain git pull craginmat If changes conflict, Git will stop and ask you to resolve.

e o O e ) > @+ =+ do~

1. Git stops 2. Resolve 3. Stage 4. Commit

_—@-»@

« Your files do not change. ; « Your files may change. ) i Work on git pull Resolve conflicts Now your branch
i Shows conflict Edit files and keep git add <file> git commit your branch origin main {if any) is up to date!

- Safe to explore changes first. = Keeps your work in sync. in files. the changes you want. or git add . to complete.

* REMEMBER: Pull = Get latest + Integrate | O Keep pulling often to stay in sync. | (_9%% Up-to-date code = Better collaboration! 5?



GIT UPSTREAM '-‘g-

Upstream is the remote-tracking branch that your local branch

is configured to follow.

KEY IDEA

Upstream is your branch's default
remote destination/source.

— Cloud And Data Universe —

* git push — sends your commits to upstream
- glt pull - gets changes from upstream

' <'¢ REMEMBER:

WHAT IS UPSTREAM?

An upstream branch is the remote-tracking branch
that your local branch is configured to track.

WHY DO WE NEED UPSTREAM?
Without upstream, you must always specify remote and branch.

> Without upstream (have to be explicit) master

HOW DO WE SET UPSTREAM?

The most common way is using -u (set upstream).

[ git push -u origin master ]

= 1 r ) 2 .
LOCAL REMOTE-TRACKING (0n your computer St pull origin matter This command does TWO things:
master origin/master = ™
O @ git push origin master Pushes commits
S ¥ L ) ! Tracks o @ Pushes local master to origin/master.
UPSTREAM ( i {upstream) master «—————op origin/master
" With upstream (Git remembers the relationship)
P = Sets upstream relationship
If master tracks origin/master, git pull GO C§> Remembers that master tracks origin/master.
then origin/master is the upstream branch of master. git push ‘e
g master #-—----— (tracks) ——-—— —» crigin/master
L - origin/master ¥
REMOTE vs UPSTREAM HOW DO | SEE UPSTREAM? EXAMPLE DIAGRAM
REMOTE UPSTREAM BRANCH Use the command: Your Computer (Local) GitHub (Remote)
(Repository) (Remote-tracking branch)
[ git branch -wv ] [ master orlglnfrnaster
v 5 = i = tracks
@ % XA/ e ot o e é (upstream) ‘
o e : H— - + | { )——— A { )
origin origin/master * master abc1234 [origin/master] Update login.py
MName of the remote The specific remote branch maxn def5678 [origin/main] Add README . md

reposnory that your local branch tracks.

orlgm = remote LELS H
- origin/master = upstream branch of local master

UPSTREAM CAN BE DIFFERENT FOR DIFFERENT BRANCHES

master feature-login feature-payment

origin/master origin/feature-login

[0]e]
i Each local branch can have its own upstream.

origin/feature-payment

A

is tracking origin/master.

master tracks origin/master (upstream).
So git pull and git push work without extra arguments.

i
[ This shows that local master | ﬁ

MENTAL MODEL

UPSTREAM BEALCH
(¥our default (On your computer)

remote branch)
e R e ol <

LOCAL BRANCH REMOTE-TRACKING

(You work here)

COMMON SCENARIOS

Push Pull
master —— origin/master origin/master ——————» master
git push git pull
(uses upstream) {uses upstream)

IMPORTANT COMMANDS

git push
Push to upstream.

git push -u origin master

git pull
4

git branch -wv

Show upstream info.

&

Pull from upstream.

git branch --set-upstream-to=crigin/master master

Set or change upstream manually.

it branch --unset-upstream
$0 ¢ g
Remove upstream relationship.

Push and set upstream.

your local branch tracks.

Upstream = default remote branch

Check with git branch —wv
to see your upstream.

@ Upstream makes git pull

and git push simple.

™
K__/ with their upstream. TR T

oD o Up-to-date code

Keep your branches in sync |
= Better collaboration!

<7
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GIT CLONE

git clone is used to make a local copy of an existing

~ -

_Q_

KEY IDEA

git clone copies the entire repository,
including history, files, branches and
remote configuration to your computer.

— Cloud And Data Universe —

repository that already exists on a remote (e.g., GitHub).

WHAT IS GIT CLONE?

It is used when a Git repository already exists somewhere else
(like GitHub) and you want to get a full copy of it on your computer.

REMOTE (GitHub) LOCAL (Your Computer)

-

git clone

Remote Repository Local Repository

BASIC SYNTAX

[ git clone <repository-urls>

Example:

git clone https://github.com/cdulearning/myrepo.git ] |

=

Git will create a folder named myrepo (or the name
you specify) and put the repository inside it.

PRACTICAL EXAMPLE '

o git clone https://github.com/ | | Clone the repositary
cdulearning/myrepo.git from GitHub.
Go into the cloned
e cd myrepo e .-
l o ] directory.
9 l git status ] e e Chieck repository status.
Z See remote (origin)
- | e— >
o [ gt ienotas- v ] configured automatically.
e [ git branch -wv ] ............................... » Check upstream tracking
(e.g., [origin/master]).
o [ git log --oneline e VieW cOmMIit history
downloaded from GitHub.

|
5

WHAT HAPPENS WHEN YOU CLONE?
Downloads the repository from the remote.
Downtoads the full Glt hlstory

Creates a new Encal work|ng dlret.:.:.tory.m
In|t|a||zes a Glt reposltory .

Adds a remote named Orlgll‘l

000000
vm@m?@

Checks out the default branch (e g.. masterfmaln)

UPSTREAM AFTER CLONE

the corresponding remote-tracking branch.
Your Computer (Local) GitHub (Remote)

upstream
master e — » | origin/master

Run to check:

THEN YOU CAN SIMPLY USE:
Pull latest changes E—O

= ®

Q @@@

git branch =wv ] [’ master abel224 [origin/master] Initial commit ]

Push your changes

(ot push]

After cloning, your local branch is usually set to track -

GlT CLONE vs GIT INIT
Coples an existing repository @ Creates a new repository
Downloads history & files Cf\) (] Starts with no history
Creates remote (origin) ¢ (+J No remote by default
automatically
() You add files & commit

Ready to work with
MORE CLOME OPTIONS

] Creates folder my-project

Clone into a different folder T
and clones inside it.

[ git clene <url> my-project

Clones the repository and
Clone a specific branch l it clone -b feature-login <url> ]
P g & che:ks out featune-lmn.

Clone a shallow copy (latest only) [ glt clone ——depth 1 <urls ]

anrﬂoads only the latest
snapshot (not full history).

(git pu1l] .
(No need to specify remote and branch every time!)
1

TYPICAL WORKFLOW AFTER CLONE

D = - D —

Modify files git add
Make changes Stage changes

git clone
Get the repository

— g | O

git commit git push git pull
Save changes Send changes Get changes
to GitHub

from others ‘

Clone gets you:
files + history + branches
+ remote config

< TIP

& Cloning is not the same
as downloading a ZIP!

O"‘ =

¢ REMEMBER

git clone is the starting
point for working with
any existing project on GitHub.
It gives you everything

you need to start L
collaborating!

IMPORTANT COMMANDS

git clone <url> git pull git push

| ¥%% REMEMBER:

git branch -ww

Upstream makes Always check with Keep your branches.

@ R 0

Clone a repository. Pull from upstream. Push to upstream.

&

Show upstream info. C Show remotes,

git remote -v ‘

Upstream = default remote
your local branch tracks.

simple.

(F\_) it pull and git push {

git branch -wv ‘989\ in sync with their
to see your upstream. upstream,
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WHAT IS A PULL REQUEST?

[ PULL REQUEST vs git pull

A Pull Request (PR) is a way to propose and review changes

before merging them into a branch (usually main).

Your branch
(e.g., feature-login)

~O

git pull

& A Git command
Target branch
(e.g., main) (&} Runs on your computer
Pull Request (¥ Gets latest changes from remote
>>> —p @j Updates your local branch
@ No review required
[ Review » Approve — Merge | ‘ ['$ git punl J
|

Your Changes |

' BRANCHING WORKFLOW

Create a new branch, make changes, and push it to GitHub

before creating a Pull Request.

GIT PULL REQUESTS

A Pull Request (PR) is a request to merge changes from one branch
into another branch on GitHub.

|
O

KEY IDEA

= A pull request lets you propose your changes,
get them reviewed, discuss improvements,

and merge them into the target branch.

Pull Request

A GitHub feature
Created on GitHub

Used to merge branches

QRRRAR

Completely different things!

Proposes changes for review

Review and discussion can happen |

WHY DO WE USE PULL REQUESTS?

&)

| [-10]-]
| N

|| 2
£0;

_ 000
cr—

Keeps the main branch stable and clean.
Allows code review and quality checks.
Team members can discuss the changes.
Helps catch bugs before merging.

Supports collaboration in a safe and organized way.

— Cloud And Data Universe —

HANDS-ON EXAMPLE (STEP BY STEP)

o [ git switch -c feature-login

]

# make cnanges to f)]et,

3|

&

-O
e

Review
Changes

Pull Request
Created

WHAT HAPPENS AFTER YOU CREATE A PR? il

fo-@-E - O -

Discussion
(Comments)

Pull Request

git commlt -m “Add login feature"

I

(feature-login - main)

[
Lg‘vt add =
(e
[

Go to GitHl.lb and click
“Compare & pull request”

git push -u origin f?uture 1ugxnj

J

000000

\
"

"EXAMPLE ON GITHUB

Approve
(or Request Changes)

Merge
into main

BEST PRACTICES

O Use descriptive branch names
{e.g.. feature-login).

Write clear PR titles and descriptions.

@ Keep your changes small and focused.

TIP

@ Reqguest reviews from team members.

[ Set base: main, compare: Fea‘.u.’e—l:ginj

Create a new branch.
Meodify your files,

Stage the changes.
Commit the changes.

Push the branch to GitHub.

Create the Pull Request.

Review and create the PR.

| CREATING A PULL REQUEST ON GITHUB
Go to your repository on GitHub.
Click "Compare & pull request” (or "New pull request”).

Set the branches:

[ base: main

- 5
= J «— ?cnmpare: feature-login ~ J ‘

Add a title (e.g., "Add login functionality”).
Write a description (what and why).

Click “Create pull request”.

PULL REQUEST FLOW

MERGING A PLILL REQUEST
Once the changes are approved:

Qr:ure-lngin ‘
o Click "Merge pull request™.

(Your changes)
+

Pull Request
(on GitHub)

T Review & Approve

L

Choose a merge method:

+ Create a merge commit (default)
+ Squash and merge
+ Rebase and merge

e Confirm the merge.
o Optionally, delete the branch.

Merge

|
I‘—I

|| Y27 REMEMBER:

, main
. {Updated)

Better code.

@ Address feedback and keep the discussion professional.

@ Delete the branch after merging (if not needed).

A Pull Request is not just about code.

|
|
| It's about collaboration, learning

and building better software together!

@ git pull and Pull Request are different.
(&} PRs help keep code quality high.
(&J Start using Pull Requests in your projects.

2

Better teamwork.
Brighter future.
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