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What is git?

e Source versioning system based on snapshots
e Snapshots can be named (branches)

e Most operations are local, except clone and push

Dy & o« Traditional delta storage — SVN, CSV
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Figures from: https://qit-scm.com/book/en/v2/



https://git-scm.com/book/en/v2/

What is git?

e Distributed repositories

remote repositories on the server

local repositories on people’s computers



The three states

three main states that your files can reside in:
— modified

— staged

— committed

mod 1 fi1ed means that you have changed the file but have
not committed it to your database yet.

staged means that you have marked a modified file in its
current version to go into your next commit snapshot.

committed means that the data is safely stored in your
local database.



The three sections

e Three main sections of a Git project:
— the working tree
— the staging area
— and the git directory

.git directory
(Repository)

Sstage Fixes
Ccomit

Figure from: https://git-scm.com/book/en/v2/



https://git-scm.com/book/en/v2/

The usual workflow

.gitdirectory stores the metadata and object database for your project
— most important part of Git, copied when you clone a repository

The basic git workflow:
1.  modify files in your working tree
2.  check the status (g1t status)

3.  selectively stage the changes (files) you want as part of your next commit
(git add file)which adds them to the staging area

4.  dothe commit (gt commit —-m “message’) which permanently stores
the files from the staging area in a snapshot inside your .git directory

when a file is in the .git directory is considered committed.
if the file is modified and was added to the staging area, it is staged.
If a file was changed since it was checked out but was not staged, it is modified.



Configuring

e Configure — tell git who you are and other things

git config --list --show-origin

git config --global user.name "John Doe™
git config --global user.email john@doe.com

git config --global core.editor emacs

git config --global core.editor
"*C:/Program Files/Notepad++/notepad++.exe”
-multilnst -notabbar -nosession -noPlugin

git config --global Init.defaultBranch master
git config --global init.defaultBranch main



Configuring

e git config --list --show-origin

aclrpaiifida-0030 MinGeed Sfefhone/adrpod’d/ edddE3-git-witorial fedddE3-gle (mastar)
i git config -=list --show-origin
file:Ci/Program Files/aitfere/gitconfig hetp.asleainfosc: /Program Files/Git/mingwiid fete/as] feertafea-bund le, ert
file:C: /Program Files/Gitfetc/gitconfig http.sslbackend=openss]
File:c:/Program Filesseivsene/giteenfig o Ff. ascextplain. vexteonv=astaxtplain
File:C:/Program Files/Gitfetc/gitconfig filver.1fs.clean=git-1fs clean -- Ef
filesC:/Progras Files/Git/ete/gitconfig Filver, 1fs. smudge=git-1fs smudge -- %f
File:C: /Program Files/Git/etc/gitconfig filter.1fs. processsgit-1Fs filter-process
FilazCi/Program £iles/Git/etc/giteenfig Filver, 1¥5. requirad=trus
Ffile:C:/Program Files/eitfetc/gitconfig cradential -halpar=manager
File:C: /Program Files/Gitfetc/gitcenfig core.autecrifetrus
Files/aitfete/gitconlig core. Fecachestrua
FilesfGitSetc/gitoonfig core.syrlinks=false
Files/Gitfete/gitcenfig core. longpaths=true
File:C: /Program Files/Gitfetc/gitoonfig pull.rebasesfalse
Filesc:/Program Files/oit/etc/gitcentig credential  hutps: f/dey. azure. com, usehtippath=true
File:C: /Program Files/Gitfetc/gitoconfig init.defaulthranch=master
Fila:C: .-"hmhsrpn.!h' gitconfig user.email-adrian, pop@liv. se
#ile:C: fhome/adrpo3d/  gitconfig user. name=Adrian Pop
[File:C: fhomn/adrpodds, g1r|:mF1g user.signingkey= 145080nAASEFC1RE
i le:C: fhome/adrpo33s. u1'l'.\‘_|}n1‘1|; care. edl tarss - /OMbey/ too ] s/ msys/usr/Binfe-gi e sh
il :Shome/adrpoll/ . gitoonfig core.eal=1F
:fhome/adrpo33/ gitconfig core.autoer]fainput
ile:C:/ home/adrpo3d/. ||1t|:|nn'F1g filesysten. AdoptopeniDr|12.0, 1206402386, timestampresolution=11992 microseconds
filezc: fhome/adrpodi/ gitconfia filesystem. adopropeniox |12,0,1] 206402 386 . minracythreshold=0 nanoseconds
File:C: fhome/adrpo3d/ pitconfig filesysten.Adoptopenion |13 ] 206402 386. times tampresolut ion=29920 microseconds
FilesC: fhomo/adrpedd/ . gitconfig filesystenm. Adopropanion| 13 | 206407 386 . minracythreshold=0 nanoseconds
#ile:C: Jhome/adrpodd/ . gitconfig #ilesysten.Eclipse Dpendafll 206402186 . tinestanpresalution=1018 microseconds
Filg:C: fhomo/adrpoddys. g1|;|;.onf1g filesystom. Eclipse Opend%[11 HE402 184 winracythreshold=0 mancseconds
File:c: fhome/adrpo3df giteonfig filesysten.Eclipse opendd|11 -1F1158055. times tanpresolution=1001 microseconds
ile:C: fhome/adrpoid/ . .gitconfig filesystemn.Eclipse Dpendd|ll =171158%55 . minracythresheld=0 nanosecomnds
Filei: Mhomeadrpo3d/giteonfip filesysten.Eclipse Opendd[11 2054023685, vines tanpresalution=1033 microseconds
File:C: fhome/adrpodds . gitconfig filesystem.Eclipse Opend9[1l | 206402185 . minracythreshold=0 nancseconds
fileic: fhome adrpodd/ . gitconfig Filesysten, Adopropeniok|11.0, 8] 206402386, vimstanpresolutionn7978 microseconds
i le:C: Shome /adrpadi/ pitconFig Filesystens. AdoptOpendor |11, 0.8 206407 386 . minracythreshold=0 nanoseconds
Fila:C: fhose/adrpodd/ . gitoonfig Filesysten. Adopropanion|14.0,2] 206402 186, timestanpresolution=1002 microsecends
i le:C: fhome/adrpo33/ gitconfig Filesysten.adoptopenon|14.0.2| 206402386, minracythreshold=0 nanoseconds
iFile:C: fhomefadrpolds/ . gitconfig credential halper-manager-core
file :E:,-"hm_."mirpoﬂa’.u'ilmnﬂg filesysten. AdoptOpenidr | 16.0. 1206402 386, timestanpresolutione1007 microseconds
i le:C: Fhome/adrpadd/ . gitconfig filesystens. AdoptOpendDr | 16.0,1] 206402386, minracythreshold=0 nanoseconds
File:: fhonefadrpo3df.giteonfig credential. hrrps: /fgitlab. Viu, se.providersgeneric
i :/home/adrpod)/ . gitconfig fi_lewsm.ﬂdwbm-enmkllLD,J.lI20&52llﬁ.tilrstnTr\ew'lann-lﬂQﬂl microseconds
i lesc: fhome/adrpoddS . gitconfig Filesysten. adopropeniok | 11,0.11] 206402 386, minracythresho ld=0 nanoseconds
File:C: fhome/adrpodd/ . q1t|:\nnf1|; credential Jhttps:/fool Vaborating. tuhhb. du.prw‘rdnrvgmlnc
File:C: fhome/adrpedds/.gitconfig credential hitps: /Sopenmodelica, org. provider=gonaric
1 core. repositoryformatversions0
core, filencde-False
core bare={alse
Corg. 'Inga!!'lrgfupd:tq.;-t riee
core, symlinks=false
Fila: .g'lt_.l'aoﬂﬁg core, ignorecasa=true

0.5
0.5
0.6
A
.6
0.6

adrpod idida-0030 MIkGEEs Sofhome/adrpodd/edddBI -git - tutorial ftdddE3-git (master)
]



Creating a repository — gitlab

[ Yourwork = Propects | Mew projecl | Creabe blank project

(. Create blank project
Create a blank project to store your files, plan your wiork, and collaborate on code, among other things.

Project name

| Wy awesome project
Must start with a lowercase or uppercase leter, digit, emaojl, or underscore, Can also contain dots, pluses, dashes, or Spaces.
Project URL Project slug

hitps:ffgitlab.llu.sef | Pick & group of namespace » | | | my-awesome-project

Want to organize several dependent projects under the same namespace? Create a group

Visibility Level (%)

& Private

Project access must be granted axplicitly io each user, If this project is part of a group, access is granted to members of the group.
[ Internal

Tha project can be accessad by any legged in user axcapt axtarnal users.

@ @ rublic

The project can be accessed without any authentication.

Project Configuration
& Initialize repository with a README

Allows you to immediately clone this project's repository. Skip this if you plan to push up an existing repository.

| Enable Static Application Security Testing (SAST)
Analyze vour source code Tor known securlty vulnerabilities. Learn mors




Creating a repository — gitlab

AL K repecl - Giilal L

[[] Yourwork  Projects  Mew project  Create blank project

Create blank project

Create a blank project to store your files, plan your work, and collaborate on code, among other things.

Project name
19dd83-git
Must start with a Iowercase or uppercaze letter, diglt, emoji, or underseare, Can also contain dote, pluses, dashes, or spaces
Project URL Project slug
hips://gitab.iu.se/  adipo33 1 | wods3-gn

Want to organize several dependent projects under the same namespace? Creale a group.

Visibility Level (7)
& Private
Project access must be granted explicitly to each user. If this project is part of a group, access is granted to members of the
gronp.
| (P internal
The project can be accessed by any logged in user excepl external users.

® & Public
The project can be accessed without any authentication,

Project Configuration
& Initialize repository with a README
Allows you 1o immediately clone this project’s repository. Skip this if you plan to push up an existing repository,

|| Enable Static Application Securlty Testing (SAST)

Analyze your source cods for known security vulneranilites. Lesrm mons

e e




git clone git@gitlab.liu.se:adrpo33/tddd83-git.git

[ AdrianPop  todd83-git [-
(1) Project 'tddd83-git' was successfully created. b Clone with SSH
: git@gitlab.liv.se:adrpo33/tddd8: [
T tddd83-git @ Ov || wser 0 YFok [0

Clone with HTTPS
<+ 1 Commit ¥ 1 Branch 70 Tags £ 3 KiB Project Storage

https://41tlab.liv.se/adrpo33/tc [

T;::l"mm”m e it ~pen in your IDE
S| Hstory  Finatio  ean - [[ESESN Visual Studio Code (SSH)
[README ] AILICENSE (3 Add CHANGELOG [ Add CONTRIBUTING  + Enable Auto DevOps Visual Studio Code (HTTPS)
[¥] Add Kubernetes cluster  + SetupCIJCD 01 Configure Integrations IntelliJ IDEA (SSH)
Name Lot commit Last update IntelliJ IDEA (HTTPS)
=+ README.md Initial commit just now Dﬂwnlﬂad source Oﬂde
[ README.md J zip
|: tar.gz
tddd83-git  tarbz2
Getting started tar

T mabka it aacw for wwoai 1n Aat ctartad with Eil ab harate a lictk af reacammanciod navt ctooc -


mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git

[ AdrianPop  todd83-git

() Project 'tddd83-git' was successfully created.

T tddd83-git &

<+ 1 Commit ¥ 1 Branch 70 Tags £ 3 KiB Project Storage

Initial commit
Adrian Pop authorad just now

main tdddg3-git | | 4 « History Find file

5] Add Kubernetes cluster + Setup CIfCD 0] Configure Integrations

Namea Last commit
=+ README.md Initial commit
[} README .md

tddd83-git

Getting started

T mabka it aacw fod vinai 1 Aat ctartad with =il ah hara'e a lick nf rerammandod navt ctone

26671e26 [

[Z1 README (3] Add LICENSE (= Add CHANGELOG [ Add CONTRIBUTING =+ Enable Auto DevOps

Last update

just now

Creating a repository
via fork will copy the
repository to your
account or your
project and then you
can clone it locally
from there



Creating a
repository —
github

= O R

Create a new repository

A repositony contains all project fites. including the revision histony. Already have a project repositony elsewherg?
g ¥ 2

|G 3 reposton,

Required fields are marked with an asterisk (")

Repository template
Mo template -

alart yoir repedatary with a lemplale repositony’s (onienls

Cramear * Rapasitory nama *
‘ adrpo - ,f
Greal repoabony names are short and memorable. Meed insporabion? How aboul Blerale pancake §

Description [sptisaal)

o q Public

G Bhis inlestnl cen wee i oposibiary, Vs Ehewrie vl can ¢eimit
ﬁ Private
Vou thoote who can vee and comemil ke tho reprelang,
Initialize this repository with:
Add a README file

Thes i whiere you can weibe o hong descriphom lor o propecl Lego mioie sl 8

Bedd .gilignoee
gitignore template: None ~
-

Chnase whick fes ol tn frack fram a list of templates. Learn mon

Choose a license
Liceme: None =

& licrrve tells athers what they com and ran't oo with your code. L

@ Wewtd anee creatmgg A public repositony. o your peersomnal sccount

a +-/0 nla@ I



Creating a
repository —
github

(=)

_:Ohlmmpusm;-ry o F = [ | D

Create a new repository

A reposalory contmnsg all project i mcludeg He revieson stong Almady bave i poojiect isposiony

T 3 FEDDRIInDy.

Required fields are rvarked with an asterisk (),

Repository template
Mo templata -

Tt your reposhong with o template repositnny’s ooateni

Cravnar * Rapository nama *
W adpo - [/ wddEEgi
& tkledE3-gil s availabile,

Grisl repeealony rermies ane shoat and memorable, Need inspiration? Hos absout Bierate. pancake 7

Descriplion (eptianal]

v hirn?

[ A repository to leam git

o | ek
" Arrpane om the IMernet CEN pee this rEpoRrOry Youw choose who zan commt

obe wha Lan wee arsd commit 1@ thi repee

Initialize this repository with:
| Addd 2 README Fide

% e you can wrike a ey descrption for yial propedl Lepcn mone sben

fdd .gitignone
mitignarn templsic=: Mone =

e whih files ned B dreck frum a s ol templales. Leamn mone gbosil mopnig e,

Choose a license
Licrree Homne =

(_::I Yo gre cregting 8 public repository inyour personal account.




= L]
= Oadrpo.ﬂdm-git ! £ ||l BQ

¢ Code (7) lsswes 11 Pullrequests (%) Actions [T Projects [0 Wiki (D) Security

Creating @  |eamac o o s
repository — = . T

Use GitHul's Al pair programmer o Search for peaple uaing thesr GitHub usemame ar
atocomplete Suggestions a5 you oo, il address
Get started with GitHub Copilot Invite collaboraton

Quick setup — if you've done this kind of thing before

[ElSetupin Dmbiap o  HITPE  55H https:/fgithub_ comfadrpos/taddBl-git. git t

Cose 0 s [ Pollmegeesy 5 dcanen 5 Prpein (0] Wi 0 Sacney
Fding an ng il We recommend every repository include a
’m;g'ﬂ Bk e, 5 i = o W

il =N
ot up b et T ITET— ...Or Cres’« a new repository on the command line

er'a "% tddds3-git™ »» README.md i)
1o e e L o i dreean

git init

Eil add README .md

glt commdt -m “first commit”

Eit branch -M masters

o whariud by o : N eepempen¥ oy i ki Bil remole add origin hitps://github. comfadrpof Ld@dB3-gil . git
e glt push -u origin master

Quick setup — il you've dome this kind of thing belorm

gy B MR M EiEA e - 2.l i

. Of CTRabe & new repository on the command Ene
by 6 A v R
Bl Lal

HL o npet ...or push an existing repository from the command line

it fomlt ® Pt pomdt”
it b E s

Er e B0 orighn vyt cecadep frddde g gt git remote add origin https://github.com/adrpo/tdddi3-git.git )
SR A Bit branch -H master

glt push -u origin master

«of push an edsting repesitery from the d fine
BIF Frmte pdd delgls 1N vah Com sbe FTARNE L gTE 1Y

EIF Beaarh o mates
#IY EiR ek e

...or import code from another repository

.ot import code fram snother repositary Yo can inillclese thes reposiory wath code fiom a Sulbweraon, Merounal, or TES propect,

s e U g A ke e e e e sl 1 [ e

s % bngren | rmde -




Creating a

reposIitory —
= (© Actions [ Projects [0 Wiki @ Secwrity [~ Insic
g Ith u b ® tddds3-git s 2 P @ Unwateh 1

Your master branch isn't protected
1—9 Protect (sbsanch friom force pushing or deletivn, or require status Protect this branch b

Q Gotofile t +

checks befare marging tatiom

Local Codespaces

E] Clone @ F master = | F 2Branches >0 Tags Q Go to file
. * adrpo Update somefhlewiile bt TdI59% @ B Cammits
HTTPS SS5H  GitHub CLI
[ someNewfFile ta Update someMNewFilemx 1 hour ago
git@github.com:adrpo/tddds3-git.git (i [ someOtherFile.txt €6 message s ago
i il T % 3 MOUTE g

T [ someThirdFile.txt
Use a password-protected 554 key.

git clone git@github.liu.se:adrpo/tddd83-git.git


mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git

Creating a repository - local

e Init —initialize a new repository from a folder
mkdir tddd83-git
cd tddd83-git
git init

adrpo33@ida-0030 ucrT64 /c/home/adrpo33 ~
# mkdir tddd83-git-tutorial

adrpo33@i1da-0030 UCRT64 /c/home/adrpo33
# cd tddd83-git-tutorial/

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial
# mkdir tddd83-git
cd tddd83-git
git init
Initialized empty Git repository in C:/home/adrpo33/tddd83-git-tutorial/tddd83-git/.gi1t/ I

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# | w



Clone with SSH
on gitlab for your project, click - git@gitlab.liv.se:adrpo33/tddds: [%}

github | <> code ~ Clone with HTTPS

C I O n i n g https://gitlab.liv.se/adrpo33/ti [%

e Clone - copy a remote repository locally

git clone URL [LOCAL_REPO NAME]
URL can be git+ssh, https, path

git clone git@gitlab.liu.se:adrpo33/tddd83-git.git

# after clone
# git remote —v
# will list the URL as origin

git clone https://gitlab.liu.se/adrpo33/tddd83-git.git

git clone /local/path/to/tddd83-git.git

# git clone with a new name

git clone git@gitlab.liu.se:adrpo33/tddd83-git.git newName
git clone https://gitlab.liu.se/adrpo33/tddd83-git.git newName
git clone /local/path/to/tddd83-git.git newName



mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git
mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git
https://gitlab.liu.se/adrpo33/tddd83-git.git

Status & Log

e Status — get the status of the working copy

git status [ e s N

it init
Initialized empty Git repository in C;/home/adrpo3l/tddd83-git-tutorial/tddd83-git/.git/

adrpod 387da-0030 vceTHe fofhome/adrpo33//tddd83-git-tutarial /tddd83-git
# git status

on branch master

NO Commits vetr

nothing to commit (create/copy Tiles and use "git add” to track)

adrpod 30 da-0030 BorTES Sofhome/adrpodd/tddd83-git-tutorial fodddB3-git

# v

adrpodd@ida-0030 UCRTEA fc/home/adrpodd/tddd83-git-tutorial ftddd83i-git
# cat > someNewFile.txt
Havve some Text

adrpo33@ida-0030 UcATE4 fc/home/adrpodl/tddd@3-git-tutorial ftdddd83-git
# git status
on branch master

Mo commits wvet
untracked files:

(use "git add <file=...
someNewFile. txt

1]

to include in what will be committed)

nothing added to commit but untracked files present (use "git add” to track)

adrpo3idida-0030 ucrTEL fc/home/adrpoi3/tddd83-git-tutorial ftddd83-git
# | b



Status & Log

e Log - see what commits are in your checkout
git log

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git log
commit 58f283acle374757626ccc3b8f856652117b1780 (HEAD -> master)

Author: Adrian Pop <adrian.pop@liu.se>
Date: Tue Jan 16 11:02:18 2024 +0100

some carefully written message

adrpo33@i1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
#




Checkout & Branching

e Checkout — get a specific version (snapshot) from
.g1t inthe working tree
git checkout master
git checkout SomeNiceFeature

adrpo33@ida-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git checkout SomeNiceFeature
switched to branch 'SomeNiceFeature'

adrpo33@ida-0030 UCRTE4 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git checkout master
switched to branch 'master’

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git checkout SomeNiceFeature
switched to branch 'SomeNiceFeature'

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git .
# o




Checkout & Branching

e Branching — create a new branch from the current
checkout branch
git checkout -b NEW_BRANCH NAME
git checkout -b SomeNewNiceFeature

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git checkout -b SomeNiceFeature
switched to a new branch 'SomeNiceFeature'

adrpo33@i1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git .
# v




Adding files & Committing

e Add - add changes you want to commit -> stage
git add FILE_NAME

adrpo33@ida-0030 UCRTE4 fc/home/adrpo33/tddd83-git-tutorial/tdddB3-git
# git status
on branch master

Mo commits yet

Untracked files:
(use "git add <file>...

someMewF

"

to include in what will be committed)

Xt

nothing added to commit but untracked files present (use "git add" to track

adrpo33@ida-0030 UCRTE4 fc/home/adrpo3d/tddd83-git-tuterial /tdddBi-git
# git add someNewFile,txt

adrpo3d3@ida-0030 UCRTE4 /c/home/adrpo33/tddd83-git-tutorial /tdddB3i-git
# git status
on branch master

NO commits yet
Changes to be committed:

(use ' g1t rm --cached {f11&b..." to unstage)
new file: camoNewri Te . Txt

idrpo33Bida-0030 UCRTE4 fc/home/adrpo33/tddd83-git-tuterial /tdddi3-git
# | ¥




Adding files & Committing

e Commit — commit your staged files -> .gi1t directory
git commit -m “some carefully written message”

(el

adrpo33@ida-0030 UCrRTE64 /c/home/adrpo33/tddd&3-git-tutorial/tddd83-git
# git status
on branch master

No commits yet
Changes to be committed:

(use "git rm --cached <file>...
hew file: someNewF1ile.txt

mn

to unstage)

adrpo33@1da-0030 ucrTEe4 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# g1t commit -m "some carefully written message”

[master (root-commit) 58f283a] some carefully written message

1 file changed, 1 insertion(+)

create mode 100644 someNewFile.txt

adrpo33@ida-0030 ucrRTEe4 /c/home/adrpo33/tddd83-qgit-tutorial /tddd83-git .
# W




Adding files & Committing

e Commit —amend the commit if you did a mistake
git commit -amend

adrpo33@ida-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git commit --amend -m "some other carefully written message"

[master 46aaff3] some other carefully written message

Date: Tue Jan 16 11:02:18 2024 +0100

1 file changed, 1 insertion(+)

create mode 100644 someNewFile.txt

adrpo33@ida-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
# git log
commit 46aaff36fb6dc8679891al1f0774308c593eabef8 (HEAD -> master)

Author: Adrian Pop <adrian.pop@liu.se>
Date: Tue Jan 16 11:02:18 2024 +0100

some other carefully written message

adrpo33@1da-0030 UCRT64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git .
# | v




Merging & Conflict handling

1. Init + commit C1 (someNewFile.txt) -> master

2. We branched SomeNiceFeature from master (Cl1 commit) via git
checkout -b SomeNiceFeature

adrpo33@ida-0030 mINGwEd fc/home/adrpo33d/tddd83-git-tutorial/tddd83-git (master)
% git status

on branch master

nothing to commit, working tree clean

adrpodi®ida-0030 MINGWGS fc/homefadrpo3d/tddd8i-git-tutorial/tddd83i-git (master)
3 5 git Tog

SomeNlceFeature commit 46aaff36FfhbdcBBE79891a1lF0774308c593rabeT8 (HEAD -> master, SomeMiceFeature)

/ author: Adrian Pop <adrian.pop@liu.se>

Date: Tue Jan 16 11:02:18 2024 +0100

Init -—- C1 --- master

some other carefully written message

adrpo33dida-0030 MINGWGS fc/home/adrpo3ld/tddd83-git-tutorial/tdddE3-git (master)
% git checkout SomeNiceFeature
switched to branch 'SomeNicerFeature’

adrpe3ddida-0030 MINGwWhd fc/home/adrpo33/tddd83-git-tutorial /tddd83-git (SomeNiceFeature)
% git status

on branch SomeNiceFeature

nothing to commit, working tree clean

adrpo33dida-0030 mInewdd fc/home/adrpo3id/tddd83-git-tutorial/tddd83-git (SomeNiceFeature)
% git Tog

commit 46aaffI6fbodcB6TI891a1F0774308c593cabefd (HEAD -> SomeNiceFeature, master)

author: adrian Pop <adrian.popfiiu.se>

Date: Tue Jan 16 11:02:18 2024 +0100

some other carefully written message [

adrpoi3@ida-0030 MINGWE4 fofhome/adrpo3d/tdddBi-git-tutorial ftdddB3-git (SomeNiceFeature])
5| w




Merging & Conflict handling

e Let’s diverge the branches master and SomeNiceFeature!

git checkout master
echo “Some Text Here” > someOtherFile.txt
git add someOtherFile.txt
git commit -m “C2 - some nice message”
4 MINGW64:/c/home/adrpo33/tddd83-git-tutorial/tddd83-git -
W64 je/home/adrpo33/tddd83-git-tutorial /tddd83-git |

f echo “"Some Text Here” > someOtherrFile.txt

} fc/home/adrpoldd/tddd83-git-tutorial /tddd83-git (mas

§ git status SomeNiceFeature
on branch master
Untracked files: /
(use "git add f.f'ilezf..," to include in what will be committed) Init -—— C1 -—— C2 ---— master

nothing added to commit but untracked files present (use "git add” to track)

r i MINGWEY Sc/home/adrpo33/tddd83-git-tutorial ftddd83-git (m
¥ git add someotherrFile.txt
_ adrpo33@id 0 MINGWE4 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git
T git status § git commit -m "C2 - some nice message
on branch master [master e533b30] €2 - some nice message

Changes to be committed: _ . 1 file changed, 1 insertion(+)
(use "git restore --staged <file-..." Lo unstage) create mode 100644 someOtherFile.txt

v fe/home/adrpod3/ tddd83-git-tutce



Merging & Conflict handling

e Let’s diverge the branches master and SomeNiceFeature!

git checkout SomeNiceFeature

echo “Some New Text Here” > someThirdFile.txt
git add someThirdFile.txt

glt commit -m “C3 - some good message”

nMGwWhd Sc/homeSadrpo3di/tdddB3-git-tutorial ftdddB83-git (master)
§git checkﬂut %Gwew1cekﬁatlre
switched to branch "SomeNiceFeature’

| 3 M 1 .--:,' wome, adrpod 3/ tdddB3 :_|i| tutorial ftdddi3 '_|i| (SomeM1ceFeature
i ecko 'Some New TLx' Here" > someThirdFile.txt

] fe/home/adrpod3,/tdddB3-git-tutorial /tdddd3-git (SomeniceFeature -

§ git status C3 --- SomeNiceFeature
on branch SomeNiceFeature
Untracked files: /

(use "git add <fFile=..." to include in what will be committed) I =

nit --—- C1 -—- C2 -—-- master
nothing added to commit but untracked files present (use "git add” to track)
NGwWhd Sc/homefadrpo3di/tdddB3-git-tutorial /tddd83-git (SomemicerFeature)

fogit add snmerh1rdF11E txt

| o3 | MINGWEY So/home adrpo3d/tdddB3 j]il tutor .-.|_'r:'r:|Ji">" ']il (& M
§ git status drpo E MINGWE] f&x+<rufadrp033ftcdd83 git-tutorial/tddd83-git (SomeNiceFeature)
on branch SCI'III'_‘FH'IEEEI'_‘atJr'L‘ 5 g'it cﬂmm'it -m [..,3' - sOme goud message
Changes to be committed: [someNiceFeature 59d8911] ¢3 - some good message

(use "git rest?re -—s:ageg.qFﬁTep:.. To uns "} £i1e changed, 1 insertion(+)
) ’ ) create mode 100644 someThirdFile.txt



Merging & Conflict handling

e Merge — Incorporates changes from the named
commits (since the time their histories diverged from
the current branch) into the current branch

git merge COMMIT

e Merging a branch into master/main
git checkout master
git merge SomeNiceFeature

C3 --- SomeNiceFeature
V4 AN
Init -—- C1 -—-—- C2 -—- C4 --- master



Merging & Conflict handling

e Merging a branch into master/main
git checkout master
git merge SomeNiceFeature

C3 --- SomeNiceFeature

B Crormetadipad Tidddai-git-sutaniahdddB3-git, it MERGE_MSG - Notepad s + = a x

" = x L

Init -—- C1 --- C2 -—-- C4 --- master

3E_MSG b
|c4 - Merge branch "SomeNiceFeature’
Please enter a commit message to explain why this merge is necessary,

£ MINGWES /e homeradrpa3aAddd 3 -git-tulorialitdddii-git = o % t especially if it merges an updated upstream into a topic branch.
e e b et : t Lines starting with '#° will be ignored, and an empty message aborts
ieckout SomeMiceFeature : the commit.
1 branch 'SoseNicel {
vad ':;-1_.-;".--«-.

. MINGWEE Sc/home/adrpo33/tddd83-git-tutorial /tddd83-git (maste
$ git merge SomeNiceFeature
Merge made by the 'ort' strategy.
someThirdrile.txt | 1
1 file changed, 1 insertion(+)
create mode 100644 someThirdFile.txt



Merging & Conflict handling

C3 --- SomeNiceFeature
/ AN
Init --- C1 --- C2 --- C4 --- master

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git log

commit Thcd72594e7h618079e704850e7c3b0he0b53551 (HEAD -> master)

Merge: e533b30 4P5LL

author: adrian Pop <adrian.pop@liu.se>

Date: Tue Jan 16 12:30:23 2024 +0100

el

c4 - Merge branch 'SomeNiceFeature’

commit 59d8911cfaltb001931a9%  1bd4cadfbSeee2c9]l (SomeNiceFeature)
Author: Adrian Pop <adrian.pop@liu.se>
Date: Tue Jan 16 12:25:07 2024 +0100

C3 - some good message

commit e533b3019ad936736696d743d006T9a18652586
Author: Adrian Pop <adrian.pop@liu.se>
Date: Tue Jan 16 12:19:02 2024 +0100

C? - some nice message
commit 46aaffiofbedcB679891alf0774308c593abef8
author: adrian Pop <adrian.pop@liu.se>
Date: Tue Jan 16 11:02:18 2024 +0100

some other carefully written message

;drpn?%ﬂ'ida—ﬂl‘ﬂﬂ MINGWE4 fc/home/adrpo33/tddd83-git-tutorial/tddd83-git (master) .




Merging & Conflict handling

e Let’s diverge the branches master and SomeConflict!

git checkout master
git checkout -b SomeConflict

C3 --- SomeNiceFeature SomeConflict
/ \ /
Init ---C1L ---C2 -—————————————- C4 --- master

echo “Some Newer Text Here” > someOtherFile.txt
git add someOtherFile.txt
git commit -m “C5 message”

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ /
Init -——-C1 - —- C2 ——————————————- C4 --- master



Merging & Conflict handling

-adrpo33@ida—0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git checkout -b SomeConflict
Switched to a new branch 'SomeConflict'

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (SomeConflict)
$ echo "Some Newer Text Here" > someOtherFile.txt

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (SomeConflict)
$ git commit -m "C5 message"
on branch SomeConflict
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "gi1t restore <file>..." to discard changes in working directory)
modified: someOtherFile. txt

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

ladrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (SomeConflict)
$ git add someOtherFile.txt
1

adrpo33@i1da-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (SomeConflict)
$ git commit -m "C5 message"

[SomeConflict 568e915] C5 message

1 file changed, 1 insertion(+), 1 deletion(-)



Merging & Conflict handling

e Let’s diverge the branches master and SomeConflict!

git checkout master

C3 --- SomeNiceFeature SomeConflict
/ \ /
Init ---C1 - —-C2 —————————————- C4 --- master

echo “Some Extra Newer Text Here” > someOtherFile.txt
git add someOtherFile.txt
git commit -m “C6 message”

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ /
Init -—- C1 - —- C2 ———————— o ——— C4 --- C6 ---- master



Merging & Conflict handling

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (SomeConflict) A
$ git checkout master
Switched to branch 'master’

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ echo "Some Extra Newer Text Here" > someOtherFile.txt

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git add someOtherFile.txt

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git commit -m "C6 message"

[master b4174e8] C6 message

1 file changed, 1 insertion(+), 1 deletion(-)

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master) .
$ | v




Merging & Conflict handling

e Merging a branch into master/main with conflict
git checkout master
git merge SomeConflict

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ /
Init -—- C1 -—- C2 ————— o ——— C4 --- C6 ---- master

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git merge SomeConflict

Auto-merging someOtherFile.txt

CONFLICT (content): Merge conflict in someOtherFile.txt

Automatic merge failed; fix conflicts and then commit the result.

$ git status
on branch master
You have unmerged paths.

(fix conflicts and run "git commit™)

(use "git merge abort”™ to abort the merge)

unmerged paths:
(use "git add <file>..." to mark resolution)

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

MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master|MERG



Merging & Conflict handling

e Merging a branch into master/main with conflict
git merge SomeConflict

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ 7/
Init -——-C1 -—- C2 ——————————————- C4 --- C6 ---- master
Chhomeladrpo3ditddd83-git-tutonalitddd83-gitisomeOtherFiletxt - Notepad++ = O X

File Edit Search Wiew Encoding Language Settings Tools Macro Run Plugins Window ?

S (=) g s 1 EEETE

| someOtherFile.txt
<<<<<<< HEAD
Some EXTra Newer TeXtT Here

Notepad++

>>3>5>5>>> SomeConflict

length: 90 linesln:1 Col:° 05 ;] Unix (LF)



Merging & Conflict handling

e Merging a branch into master/main with conflict
git merge SomeConflict

C3 --- SomeNiceFeature

/

Init -——- C1 ——- C2

*] File Edit Selection View Go
@ EXPLORER
~+ OPEN EDITORS

~ TDDDE3-GIT

someMNewFile txt

= someOtherFile.txt

E gomeThirdFile txt

":}-\".

P
{f} # OUTLINE
2 TIMELINE

X0 Pmasterr @ ®oho Wo

C5 --- SomeConflict

\ 7/

C4 --- C6 ---- master

£ tddde3-qit L O Do - O X
= 1 herF t o i:', T e D:l ait]
= someOtherfFiletxt
Accept Current ::!a'_!-__1~.= Accept Incoming Chandge | J.;-,- -.'.-:_tl' Changes.| Compare Changes
S 1 £<4€<<<< HEAD (Currant Changs) :
Some Extra Newer Text Here
! Some Newer Text Here
33>353>> Somelonflict (Incoming Change)
Resolve in Merge Editor
Ln1,Col1 Spaces:2 UTF-B LF PlainText « Spell [l



Merging & Conflict handling

e Merging a branch into master/main with conflict
git merge SomeConflict

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ /
Init -—--C1 --C2 ~—————————————- C4 --- C6 ---- master

e 4 ways to resolve the conflict using your preferred editor

Keep the text in between <<<< T1 =====

- T1
Keep the text in between ===== T2 >>>>

- T2
Keep both

- T1

T2

Replace with anything else but remove all the lines containing
markers

o KLKKLKLL === >>>>>



Merging & Conflict handling

e Merging a branch into master/main with conflict
git merge SomeConflict

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ /
Init -——-C1 -—- C2 ——————————————- C4 --- C6 ---- master

git add someOtherFile.txt
git commit -m “C7 — resolved conflict”

C3 --- SomeNiceFeature C5 --- SomeConflict
/ \ / AN
Init -—-—-Cl1 - ——C2 ——————— ——— C4 -—— C6 --—-- C7 ---- master



Merging & Conflict handlin
| o ——________ =B %

aclrpo 3301 da- 0030 Minvowhd fe/home/adrpo3d/oddd83-git-tutorial fuddd8i-git (mastor |MERGING) i
% @it add someotherFile.txt

adrpo3ifida-0030 MINGWES /c/home/adrpold/tdddB3-git-tutorial /tdddB3-git (master |MERGING]
5 git commit -m "C7 - resolvad conflict”
[master S16cddd] €7 - resolved conflicr

adrpo3ddida-0030 MinawEd /c/hose/adrpodd/tddd8i-git-tutorial/vdddd3-git [(master)
5 git log

commit 516c4d4ebeadd? 2062 fe04cal0dbsfhbathfScel (HEAD -> master)

Marge: bdlldel S68e915

lauthor: adrian Pop <adrian.pop@liu.ses

Date: Tue Jan 16 13:01:07 2024 +0100

€7 - resalved conflict
commit bil74e83abf1528d44c2 FddEdfOObd2347bba533
luthor: adrian Pop <adrian.pop@liu.ses
Dated Tue Jan 16 12:52:23 2024 40100
ch message
commit 508e915964ctT2ffebedibbBeb7df 3530945938 (SomeContlict)
lauther: Adrian Pop <adrian.pop@liu,se=
Date: Tue Jan 16 12:48:00 2024 0100
C5 message
commit fhod 7259407661507 270485007 c3b0bo0R53551
Merge: 5336310 5948911
lauthor: adrian Pop <adrian.pop@liu.ses
IDate: Tue Jan 16 12:30:23 2024 0100
€4 - Merge branch 'SoseNiceFeature’

commit 59d8911cfalbb001931a09albldcadfG5eeelc]l (SomeNt ceFaature]
lauthor: Adrian Pop <adrian.popdliu.ses
Date! Tue Jan 16 12:25:07 2024 +0100

€3 - some good message
commit e513b31019ad9367F36696d743d006F9a18652586
lauthor: Adrian Pop <adrian.pop@liu,ses
Date: Tue Jan 16 17:19:02 2024 0100

C2 - some nice message
commit 46aafficfbedcBG79891alf0774308c593eabefE
lauthor: aAdrian Pop <adrian.pop@liu.ses
iDate: Tue Jan 16 11:02:18 2024 +0100

some other carefully written message

adrpodidida-0030 MInGwEd Sc/hosefadrpodl/vdddii-git-tutorial frddd8i-git (master)




Push & Multiple remotes

e Get the available remotes (servers from where we cloned or
servers where we want to push the changes)
git remote —v

e Default remotes depends on how you created the repo

git clone URL
# the URL is added as a remote called origin

git Init
# No remotes for locally created repositories

e Add new remotes

git remote add origin git@gitlab.liu.se:adrpo33/tddd83-git.git
git remote add gh https://github.com/adrpo/tddd83-git.git
git remote —v



mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://github.com/adrpo/tddd83-git.git

Push & Multiple remotes

git remote add origin git@gitlab.liu.se:adrpo33/tddd83-git.qgit
git remote add gh https://github.com/adrpo/tddd83-git.git
git remote —v

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git remote -v

gh https://github.com/adrpo/tddd83-git.git (fetch)

gh https://github.com/adrpo/tddd83-git.git (push)

origin git@gitlab.liu.se:adrpo33/tddd83-git.git (fetch)

origin git@gitlab.liu.se:adrpo33/tddd83-git.git (push)


mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git
https://github.com/adrpo/tddd83-git.git

Push & Multiple remotes

adrpo33@ida-0030 MINGW64 /c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)
$ git remote -v

gh https://github.com/adrpo/tddd83-git.git (fetch)

gh https://github.com/adrpo/tddd83-git.git (push)

origin git@gitlab.liu.se:adrpo33/tddd83-git.git (fetch)

origin git@gitlab.liu.se:adrpo33/tddd83-git.git (push)

e Push the local changes to the servers

git push origin master

git push gh SomeConflict



Push & Multiple remotes

gitlab github

git pushjorigin|BRANCH git push gh|BRANCH

git pulljorigin

git clone git fetch gh

git@gitlab.liu.se:adrpo33/tddd83-qit.qgit

adrpo33@ida-0030 MINGW64 |/c/home/adrpo33/tddd83-git-tutorial/tddd83-git (master)

$ git remote -v
https:ffgithub.ccm{adrpoftddd83—git git (fetch)

MRS~/ 7/ gTTuD Tt —gTe.gTT
git@gitlab.1iu.sd=aeen el
git@gitlab.liu.se: adrpuBBftdddSB g1t g1t pus



mailto:git@gitlab.liu.se:adrpo33/tddd83-git.git

Updating the repository

e |f you created the repository locally (not via clone or
fork) you need to select an upstream branch before you
candogit pull

git checkout master

git branch --set-upstream-to=origin/master
git checkout SomeBranch

git branch --set-upstream-to=gh/SomeBranch

e Update with the latest from the server

git checkout master
git pull

e Fetch and merge from different server

git fetch gh
git checkout master
git merge gh/master



Updating the repository

e Fetch, checkout and merge from different server

# get the changes from the “gh” remote

git fetch gh

# checkout the branch SomeOtherBranch form “gh”

git checkout gh/SomeOtherBranch

# checkout the origin master

git checkout master

# merge the branch SomeOtherBranch from “gh” remote
git merge SomeOtherBranch



Extra information

e Branch command
# get all local branches
git branch
# get all local and remote branches
git branch -a

e _gitignorefile
— add here all files/directories that git should ignore and commit it

git add .gitignore
git commit -m “ignore these files”

-gitignore git status

will ignore these files and
not show them for staging
or modification

some/generated/directory




Extra information

e Diff command - display the changes in the files
# show all changes
git diff
# show the changes for a specific file
git diff FILE
git diff PATH/TO/FILE

e Visual Diffs
— TortoiseGit (Windows)
— VSCode (Windows, Linux, Mac)
— gitlab & github (when making a pull request or merge request)




Exercise

e Follow the commands In this presentation



The end!

e Questions?
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