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Disclaimer

* The following slides will not be presented page by page in class.
* They are my own study notes to share with students.

* In the lab session, we will cover key points, do small demos and give
hints on commonly seen errors



Main Points

Learn to use the git Version Control Software to keep track of changes
made to files in projects

e Basic git commands,
* Create repo, add files to be tracked
* Monitor file status and track the change history of the repo

Create, switch and merge branches
Repository: clone, pull and push
Merging branches

Undo

VS Code Git Extension



Introduction

Remote

 Why Version Control
» Keep track of changes
* Revert back

e Changeset L oft pull

* A group of files that represent a change to | Loca1 git push
the system N

Repository (repo) Repo
* The location of the canonical/main
version git mmmii}
Working Directory
* A copy of the repo where you make
changes before saving them

Staging Area

e A IoEicaI collection of changes from the
working directory

Staging Area

git reset

<

it restore

‘\




Git Help and Configuration
Gitcommands __Nots

git help Shows details about how to use Git’s add command
git help add Shows a list of commonly used commands

Git configuration has three levels
e System Level: /etc/gitconfig
* Global Level: ~/ .gitconfig
* Local Level: repodir/.git/config

git config --list git config --global core.excludesfiles ~/.gitignore_global
git config --global user.name “jsmith” git config --global core.editor “vim”
git config --global user.email “jsmith@jsmith.com”  git config --global color.ui true

https://git-scm.com/docs/git
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git

git

git

git

git

git
git
git

Git Basics

init
add <filel|dir>

commit -m <msg>

status [path]

diff

mv <oldname> <newname>
rm

clean

cd myrepo

git
git
git
git
git
git
git
git
git
git
git
git

init
add README
add .

commit -m “commit msg”

status
status .
status *

diff --color-words hello.c
diff --staged hello.c

mv hello.c hellol.c
rm to_delete.c

clean -n

Remote

:

Repo

Local

git push

N
£ N\

git pull

~N

gﬁcmﬂméﬁih

:

Stag
N

ing Area

gt
:

Working Dir

thgﬁreset

o
Repo e :[:::
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it restore




Git Remote Repo

Create a remote repo
e git.uwaterloo.ca
e github.com
* bitbucket.org

* on linux.student.cs.uwaterloo.ca

Clone the repo
 git clone <url>

* ssh://<userid>@linux.student.cs.uwaterloo.ca/<repo_path>

git push origin master
e git push

git pull
 git fetch
* git merge

Remote

git push

git commit

(

Staging Area

git reset

it restore




Git Branch

GitFlow with Releasing Number

"J X.Y.Z ‘) x.y.1

Master @ D
HotFix \ A
Branch .7
Release \ \

Branch for
ly.z

Release
Branch for
2y.z

Develop O O O O

Branch

O
Feature \\\‘ o
Next Release \.. .
Feature . .

Future Release




Git Branch

o e e M e M M e e Mmm M e Mmm Mmm M e Mmm Mmm M e Mm M mm

masterT-—o HEAD * HEAD points to the current active branch

commit A 4—1 commit B |4l-—- commit C ‘

1
I
1
|
|
I
1
/

—— o e e e R R e e R M e e R M e e R e e e

/ master T \

commitA |e— commitB ‘-— commit G |

$git branch editor_prototype
$git branch

editor_prototype
master

o o o o o e e —

editnr_protﬂtypel «—§@ HEAD

N\
master @)« HEAD
$git checkout editor_prototype

Switched to branch 'editor_prototype’
$git branch

editor prototype

master

commitA |«— commitB ‘-l— commit C ‘

o o o —
e e e e = = o

editor_prototype l



Git Branch Cont’d

L L e L L LR btk ~ When Switching Branches
master * Untracked files remains
T * Files only committed in the other branch disappear
commitA |e— commitB |«— commitC | * The editor.c disappears!

—— o o o ——
—— e o o - = - ——

\ editnr_protntypel._. HEAD / / masterT «—§@ HEAD

commitA |(#— commitB |=«— commitC |e«— commitD

$git add editor.c

$git commit -m 'Added editor functionalit

master T

commitA |(#— commitB |«— commitC |«— commitD

editor_prototype l

o T mm mm == = =

- 1 $git checkout master
2 Switched to branch master’

\
1
I
1
1
1
I
1
1
editor_prototype g ® HEAD

/
\\ P

o e e M M e Mmm M M e Rmm mmm M e Mmm Mmm e M Rmm M M e Mmm M e e M M e

o T mm mm = = =
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Git Branch Cont’d

master T

commitA |(e— commitB |=— commitC |-I— commit D

\
I
1
|
|
I
1
|
|
I
I

editor_prototype l.._. HEAD

\ /

o e e M M e M mmm M e Mmm mmm M e Mmm Mmm M e Mmm Mmm M e Mmm M M e M e e

o T mm mm = = = =

1 $git checkout master

2 Switched to branch master’

commitA |(e— commitB |=— commitC |-I— commit D

o T mm mm = = ==
— e o = e = = P

editor_prototype l

o T mm = =

When merging has no conflicts

— e R e e R R R e R M e Em R M e REm M M M R R M e R e e e

\
master Tq—. HEAD

commit A

-

commit B

-

commit C

-+

commit D

1
E
3
4
5
6

editor_prototype l

1

$git merge editor_prototype
Updating bfde9%ac..767ddeb
Fast-forward
editor.c

1 file changed, 1 insertion(
create mode 100644 editor.c
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/ master @«——4@) HEAD®
. . [
|
Git Merging -
: +—— commit E
|
|
|
I commitA |«— commitB |q— commitC |«— commitD
|
|
L] L] I
When there is no conflict \ ediitor_prototype K
.. -
commit c6l24%92047327d430922ab18002beh 94280807812 (HEAD -> master) ‘
lerge: d3755ca 5%eelc’ . $git merge editor_prototype
Zuthor: Nomzir Nasem <nanasemiuwaterloo.cas
Date: Wed Jan 13 18:59:29 2021 -0500
;. master @)« HEAD v
Merge branch 'editor prototype' : I
! :
! I
: +——— commit E commit F 1
. l !
! I
! I
: commitA |e— commitB |«— commitC ‘q— commitD | I
! :
! I
\ .
N editor_prototype )
~ e
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/ master @«——4@) HEAD®
1
() () I 1
I I
Git Merging - .
: -+ commit E 1
. i !
! I
! I
| commitA |«—| commitB |q— commitC |«— commitD !
|
! :
. . I I
When there is no conflict \ ediitor_prototype K
.. -
commit c6l24%92047327d430922ab18002beh 94280807812 (HEAD -> master) ‘
lerge: d3755ca 5%eelc’ - $git merge editor_prototype
Zuthor: Nomzir Nasem <nanasemiuwaterloo.cas
Date: Wed Jan 13 18:59:29 2021 -0500
/ master @«——4@) HEAD v
Merge branch 'editor prototype' : I
! :
! I
i - : +——— commit E commit F 1
$git branch -d editor_prototype l :
]
! :
: commitA |e— commitB |«— commitC ‘q— commitD |e— |
|
! I
! I
! /
/
~ e
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Git Merging

1

int main(void){
printf("Hello World");
s

Once this file with the contents has been created, run the following comm:

$git add hello.c
$git commit -m 'First commit'’

n B W

[master (root-commit) ©eb559d] First Commit
1 file changed, 5 insertions(+)
create mode 100644 hello.c

First Commit

master l-—. HEAD

$git branch new_feature
$git branch

master
new_feature

T new feature

First Commit

master l-—. HEAD




Git Merging

2 =] o B w

int main(void){
printf("Hello World");
return ©;

}

$git add hello.c
$git commit -m 'Added return’
[master 5e@88da] Added return

1 file changed, 1 insertion(+)

$git checkout new_feature
Switched to branch "new_feature
$cat hello.c

int main(void){
printf(“Hello World");

new_feature

First Commit

master l-—. HEAD

? new_feature

'

‘ First Commit 4—‘ Added return

master @ «——4@ HEAD

new_feature «—§@ HEAD

First Commit ‘4— Added return

master

15



Git Merging e

(W4 ]

a4
5
5]
7
8

new_feature T «—4§) HEAD

master I

new_feature T «——§@ HEAD

int main(void){
printf("Hello World");
printf("Bye World");

lﬂ— Added bye

$git add hello.c ‘ First Commit ‘1— Added return
$git commit -m 'Added feature to say bye'
master

[new_feature 3e76a98] Added feature to say bye
1 file changed, 1 insertion(+)

new_feature
$git checkout master

$cat hello.c

l«-— Added bye

int main(void){
printf(“Hello World");
return ©;

First Commit |«—] Added return

) master lq—. HEAD



Git Merging - Conflicts

=

=

R ® WO o0 ] 0w = WM

$git merge new_feature

Auto-merging hello.c

CONFLICT (content): Merge conflict hello.c

Automatic merge failed; fix conflicts and commit the result.

pgit 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)|
both modified: hello.c

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

1

1
2
3
4
5
6
7
8
9
e

int main(void){
printf(“Hello World");
HEAD
return ©;

printf("Bye World");
new_feature




Git Merging — Fixing Conflicts =t

l«-— Added bye

=

=

$cat hello.c int main(void){
pr‘int-F( "Hello World" ) ; First Commit |-+— Added return
HEAD

return 8;

int main(void){
printf("Hello World");
printf("Bye World");
return ©;

}
$git add hello.c

new feature
$git status

On branch master {+————— Added bye ahf————T

master l"—. HEAD
printf("Bye World");
new_feature

® WOl wv B wpM

=

p
3
4
5
6
7
8
9

All conflicts fixed but you are still merging.
(use "git commit™ to conclude merge)

First Commit |«— Added return | Merged

Changes to be committed:

modified: hello.c l
$git commit -m 'Merged new_feature' master @ «———@ HEAD

[master 644fa94] Merged new_feature



Git: Undo

* git revert <commit>
e Automatically commits the reverted commit

* The —n or -no—-commit option makes the
reverted commit in staging area

* git reset

 Modes: --hard, --mixed, --soft
 Be extra careful about --hard

e git checkout
A branch
* A commit
e Afile

Remote

git push

Repo

git commh}

Staging Area

git reset

it restore
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VS Code — Git Extension

* https://code.visualstudio.com/docs/sourcecontrol/overview

* Follow the steps in Section 5.7

20


https://code.visualstudio.com/docs/sourcecontrol/overview

Git Commands Cheat Sheet for the Lab
e

git init initialize a git repo

git status see the status of files

git log [--oneline] show commit logs

git add stage files

git commit commit staged files

git branch list all branches

git branch <branch_name> create a new branch

git checkout <branch_name> switch to the specified branch
git merge <branch_name> merge with the specified branch

git clone ssh://<userid>@<server>/<repo_path> clone a repo from a server via ssh
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