Git:
A distributed version control system
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Why a distributed version control system?

* Distributed - so that developers can share their work
worldwide.

* Version control - to work on various aspects of a project
simultaneously and combine the result; to revisit previous
versions and track changes; to define milestones of the
development cycle that developers and users can refer to.

* System - to establish a software project that is available
on a wide range of platforms, has a command line and @
Web interface and is maintained by the community.
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Why Git?

* Git automatically tracks changes and complains if a local
copy gets out of sync with the master code.

* Community development platforms are available where
projects can be hosted and shared (free of charge) such as
Github.com and Gitlab.com.

* Development platforms are available under an Open
Source license so they can be installed and deployed

locally.
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Public vs. private

Public platforms Private platform
(e.g. github.com) (e.g. local gitlab setup)

/\ /\

Public repositories Private repositories Public repositories Private repositories

* Canbe seenbythe < Canbe seen by the * Can be seen by any- ¢ Can be seen by the
world. owner and the one who has access  owner and the

* More detailed rules platform provider. to the platform. platform provider
for who can contrib- * More detailed rules (company IT).
ute (create issues, for who can contrib-
create pull requests, ute (create issues,
merge) can be set create pull requests,

merge) can be set
up

up.
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How does Git work? CLI 'WebUI

Initialize Git repository
https://github.com/new

$ mkdir gitdemo Create a new repository

$ cd gitdemo A repository contains all project files, including the revision history. Already have a project
i o repository elsewhere? Import a repository.
$ git init

Initialized empty Git
repository 1in _ Owner * Repository name *
/home/user/gitdemo/.git/

Required fields are marked with an asterisk (*).

% ckresse ~ / gitdemo
Q@ gitdemo is available.
Great repository names are short and memorable. Need inspiration? How about
cautious-fiesta ?
Description (optional)

This is a demo
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How does Git work? CLI fWebUI

Create the source code file “hello.c”
https://github.com/ckresse/gitdemo/new/main

$ cat <<EOF >hello.c ' R a 8- 2 i

. . = itd &8
#include <stdio.h> graeme
int main() <> Code () Issues 17 Pullrequests () Actions [ Projects @ Security

>
S
> { gitdemo / hello.c in main Cancel changes
>
>
>

puts("Hello world");
} Preview Spaces ¢ 24 Nowrap 4
EOF

1 #include <stdio.h>

2 int main()

3 {

4 puts("Hello world");
5 }
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How does Git work? Only CLI

Get status of the repository

$ git status
On branch main

No commits yet
Untracked files:
(use "git add <file>..." to include in what will be committed)
hello.c

nothing added to commit but untracked files present (use "git add" to track)
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How does Git work? Only CLI

Get status of the repository

$ git status
On branch main

Git detected that a yet
unknown file was added

No commits yet

Untracked files:

(use "git add " to include in what will be committed)
hello.C‘/""

nothing added to commit but untracked files present (use "git add" to track)
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How does Git work? CLI
Make the new material known to the repository

A meaningful
commit message
can be added

$ git add hello.c
$ git commit -m “Add a new file to greet the world.”
[main (root-commit) 14dadcd] Add a new file to greet the world.

1 file changed, 5 insertions(+)
create mode 100644 hello.c
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How does Git work? CLI
Make the new material known to the repository

$ git add hello.c
$ git commit -m “Add a new file to greet the world.

Signed-off- by Caren Kresse, 0SADL, ckresse@osadl.org”
[main (root=commit) 14dadcd] Add a new file to greet the world. Signed-off-by..

1 file changed,
create mode 100644

Many FOSS projects require a
“signed-off-by” statement that
indicates acceptance of the
contribution rules, e.g. confirming
that the commiter has the right to
commit the code and to license it
under the project’s license.

for legal experts
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How does Git work? CLI

Make the new material known to the repository
and commit it to the upstream repository

$ git add hello.c

$ git commit -m “Add a new file to greet the world.

Signed-off-by: Caren Kresse, OSADL, ckresse@osadl.org”

[main (root-commit) 14dadcd] Add a new file to greet the world. Signed-off-by...
1 file changed, 5 insertions(+)

create mode 100644 hello.c

$ git branch -M main
$ git remote add origin https://github.com/ckresse/gitdemo.git
$ git push -u origin main

* Creates a branch named “main” \
[o] repository

* Adds an upstream origin to the local
©OSADL

* Pushes the local changes to the upstream repository
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How does Git work? WebUI

Commit the new material

. ﬁ ckresse / — . — :i

Commit changes X

Commit message

gi Add a new file to greet the world.

! Cancel Commit changes
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How does Git work? CLI | WebUI

_ Show the logged history
$ git log
commit 14dadcdb51ba8973fcbe2986aa537d777 (HEAD->master, origin/main, origin/HEAD)
Author: Caren Kresse <ckresse@osadl.org>
Date:  Thu Nov 28 16:33:58 2024 +0100
Add a new file to greet the world.
Signed-off-by: Caren Kresse, 0SADL, ckresse@osadl.org

Commits

¥ main v A Allusers ~ B Alltime ~

-0~ Commits onJan 14, 2025

Add a new file to greet the world. —
d3scods (O <>

P ckresse authored 2 minutes ago
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How does Git work? CLI | WebUI

Show changes in a file

Edit the file (replace “world” with “OSADL”) and show the difference

between the old and the new file

$ git diff
@ hello.c:2 @
#include <stdio.h>
int main()
{
puts("Hello [Ial");
\ puts("Hello (HNI");

ONLINE
LE C TUF.’ES

< Files gitdemo/ hello.c in main

@e -1,5 +1,5 e@

1 #include <stdio.h> 1
2 int main() 2
3 { 3
4 puts("Hello world"); 4
5 } 5

Cancel changes Commit changes...

#include <stdio.h>

i

{

}

nt main()

puts("Hello OSADL");
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How does Git work? Only CLI

Get new status of the repository

$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working directory)
modified: hello.c

no changes added to commit (use "git add" and/or "git commit -a")
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How does Git work? Only CLI

Get new status of the repository

Git detected that a file
was modified and
not yet committed

$ git status
On branch master
Changes not staged for commit
(use "git add <file>..." to upda fat will be committed)
(use "git restore <Files. [0 dlscard changes in working directory)
modified: hello.c

no changes added to commit (use "git add" and/or "git commit -a")
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How does Git work? CLI fWebUI

Commit change to the repository
$ git add .

$ git commit -m “Greet OSADL instead of the world.”
[master 6dad4f27] Greet OSADL instead of the world.
1 file changed, 1 insertion(+), 1 deletion(-)

<
Commit changes X

Commit message

Greet OSADL instead of the world.

Cancel Commit changes
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How does Git work? CLI
Show the updated logged history

$ git log

commit 6dadf2771dac8f3900199a762fb8c578ch2f6638 (HEAD -> master)
Author: Carsten Emde <cbe@osadl.org>

Date:  Thu Nov 28 17:42:01 2024 +0100

Greet OSADL instead of the world.
commit 14dadcdb51ba8973fcbe2986aa537d7770edff49 (origin/main, origin/HEAD)

Author: Carsten Emde <chbe@osadl.org>
Date:  Thu Nov 28 16:33:58 2024 +0100

Add a new file to greet the world. The change is not yet

pushed to the upstream
repository.
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How does Git work? WebUI
Show the updated logged history

History for gitdemo / hello.c on main Ay Allusers ~ B Alltime ~

-0- Commits onJan 15, 2025

Greet OSADL instead of the world.

P ckresse authored 1 hour ago

9362dal (B & <

-o- Commits on Jan 14, 2025

Add a new file to greet the world. —
d3sceds (@ H <

% ckresse authored 18 hours ago

-0- End of commit history for this file

n LoMPACT Open Source compliance: Technical must-knows for legal experts
I ONLINE Git: A distributed version control system i@SH DL
COOL January 29, 2025




Collaborating on Github

* |SSues

* Branches

* Pull requests
* Merging
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Github issues

<> Code () Issues % Pullrequests (® Actions [ Projects (@ Security [~ Insights &3 Settings

ﬁ Create new issue
Add a title *

Politeness problems

Add a description
Write  Preview H B I = < & =1i= 82 4
I noticed that greeting only OSADL is not polite.

Negative results can be reproduced by entering a room full of people and greeting
only one person.

I suggest greeting all COOL participants. Can anyone help with this?

Assignees

No one - Assign yourself

Labels

No labels

Type
No type

Projects

No projects

Milestone
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Creating a branch

<> Code () Issues 1 {9 Pullrequests () Actions [ Projects (@ Security

ﬁ g|tdem0 Private & Unwatch 1 ~ % Fork 0 v Y% Star 0 -

\ pman - P ©  cowme 4 About @

Switch branches/tags X This is a demo
1362da1 - 2 days ago @

Q, politeness N Activity
tea... 2 days ago vy Ostars
Branches  Tags ® 1watching
¥ Create branch polifeness from main ¥ Oforks
View all branches Releases

e .
No releases published
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Modifying a file in the new branch

<> Code () Issues 1 19 Pullrequests () Actions [ Projects (@ Security

O gitdemo / hello.c in politeness / Cancel changes Commit changes...
Preview Spaces # 2% Nowrap #

#include <stdio.h>
int main()

1
2
3 {

4 puts("Hello COOL participants");
5

6

}

Use Control + Shift + m to toggle the tab key moving focus. Alternatively, use esc then tab to move to the next
interactive element on the page.
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COMPACT
O0SADL
ONLINE
LECTUHES

Committing changes

. ﬁ ckresse / — - — :i

Commit changes X
<
Commit message
Be more polite.
<

Cancel Commit changes
(
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Git detects commits in a branch
and differences to the main branch

—_ ckresse /
— o gitdemo & Q &8 - & ﬁ

<> Code (©) Issues 1 11 Pull requests

¥ politeness had recent pushes 1 minute ago

Compare & pull request
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<> Code (©) Issues 1 £ Pullrequests () Actions [ Projects @ Security |22 Insights 3 Settings

0 i
p g Open a pull request

Create a new pull request by comparing changes across two branches. If you need to, you can also compare across forks. Learn more
pull request oo

[ p R] U1 basemain~ € compare: politeness ¥ |~ Able to merge. These branches can be automatically merged.
ﬁ Add a title
Reviewers
Be more polite. No reviews
-0- 1 commit 1 file changed A 1 contributor

- Commits on Jan 17, 2025

Be more polite. Verified (@ s8ci11f76 <>
ﬁ ckresse authored 4 minutes ago

Showing 1 changed file with 1 addition and 1 deletion. Split

v 2 Em hello.c |'_|;|

@ -1,5 +1,5 @@

1 #include <stdio.h>
2 2 int main()

3 3 {

4

n COMPACT - puts("Hello OSADL");
0SADL 4 uts("Hello COOL participants");
ONLINE + puts( P p )
LECTURES 5 5 }



Adding PR to the open issue

¢> Code (©) Issues 1 {9 Pullrequests 1 () Actions [ Projects (@ Security [~ Insights

Politeness problems #1

ﬁ ckresse opened 17 minutes ago

I noticed that greeting only OSADL is not polite.

Negative results can be reproduced by entering a room full of people and greeting only one person.

I suggest greeting all COOL participants. Can anyone help with this?

Create sub-issue = @

(2 i ckresse linked a pull request that will close this issue ‘) Be more polite. #2 1 minute ago
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Merging the PR with the suggested change
into the main branch

1 Open Be more polite. #2
P ckresse wants to merge 1 commit into main from politeness |'_|;|

rIUJC\.I..'.’ Yol

J . . . None yet
@ Continuous integration has not been set up y
GitHub Actions and several other apps can be used to automatically catch bugs and
enforce style. Milestone 03

No milestone

This branch has no conflicts with the base branch
Merging can be performed automatically. Development 5@3

Successfully merging this pull request may

. L . close these issues.
Mergerpull request Al or view command line instructions.

/ | (© Politeness problems

Corresponding issue
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Merge messages

Be more polite. #2
- Merged L - . ,
ckresse merged 1 commit into main from politeness |‘_|,:|‘I minute ago

Closes the

None yet
@ ﬁ ckresse merged commit 8201f07 into main 1 minute ago Revert Correspond|ng
Milestone
No milestone ISSUG
ﬁ ckresse commented now Author
Development
Your fix has been merged. Thank you for the contribution. Successfully merging this pull rejues
close these issues.
@ Politeness problems
Notifications Customize
Pull request successfully merged and closed
q y merg Delete branch ) (sl

You're all set—the politeness branch can be safely
You're receiving notifications because you're

deleted. watching this repository.
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COMPACT
O0SADL
ONLINE
LECTUHES

Reposuory history (all commlts]
ne

= O ckresse / gitdemo &

<> Code ( Issues % Pullrequests (® Actions [ Projects @ Security |~ Insights

a8 -~ + -

Commits

¥ main ~ A Allusers ~ B Altime ~

-0- Commits onJan 17,2025

i a
Merge pull request #2 from ckresse/politeness

8201fe7 (OJ
P ckresse authored 2 minutes ago

Be more polite.

8c1176 ()

P ckresse authored 15 minutes ago
-0~ Commits onJan 15, 2025

Greet OSADL instead of the world.
¥ ckresse authored 2 days ago

9362da1l (O

-0~ Commits onJan 14, 2025

Add a new file to greet the world.

d3gcods ()

¥ ckresse authored 3 days ago
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Git blame

(0 # main ~  gitdemo/hello.c Q. Go to file R

% ckresse Be more polite. 8c11f76 - 17 minutes ago %)

5 lines (5 loc) - 68 Bytes

Coe EIOIGE

Older ~"EEEEEEEE Newer % A Contributors 1
3 days ago ¥ Add a new file to greet the wo... 1 #include <stdio.h>
2 int main()
3 { /
I 17 minutes ago 4% Be more polite. g 4 puts("Hello COOL participants");

3 days ago ¥ Add a new file to greet the wo... 5 }
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N\

] % 9362dal ~  gitdemo/ hello.c

P ckresse Greet OSADL instead of the world.

5 lines (5 loc) - 56 Bytes

Older NNEEEEEE Newer

3 days ago ﬁ Add a new file to greet the wo...
2 days ago ¥ Greet OSADL instead of the w...
3 days ago ﬁ Add a new file to greet the wo...

COMPACT
0SADL
ONLINE
LECTURES

Git blame

=
1 #include <stdio.h>
2 int main()
3 {
g 4 puts("Hello OSADL");
5 }

Git: A distributed version control system
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Git blame

N\

L]  # d38c0d5 -~  gitdemo/ hello.c (& Q Go to file t

P ckresse Add a new file to greet the world. d38c0d5 -3daysago Y

5 lines (5 loc) - 56 Bytes

Code EDIE

Older EEEEEEEE Newer ﬁ Ax Contributors 1
3 days ago % Add a new file to greet the wo... 1 #include <stdio.h>

2 int main()

3 /

4 puts("Hello world");

5 }
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<« C @ QO 8 https://github.com/open62541/open62541 B 2% ¥ 9 & d a =
= O open62541 / open62541 Q Type[/to search 8 - +- 0 N &/ ﬁ
0 e n 6 2 5 4 1 <> Code @ Issues 921 19 Pullrequests 128 (® Actions [0 wiki @ Security [~ Insights
5 open62541  Public @watch 173 ~ % Fork 13k - Y ostar 27k -
9 master ~  }¥ 43Branches © 92Tags Q Go tofile R <> Code - About
Open source implementation of OPC
tomitkl and jpfr fix(server): Remove declaration of 'i' hides... @ +  5e05366 -2 days ago D 11,055 commits UA (OPC Unified Architecture) aka IEC
62541 licensed under Mozilla Public
. B _github refactor(ci): replace use of deprecated set-output ... last week License v2.0
M arch fix(arch): Make the POSIX EventLoop compile agai... last month & open62541.0rg
W deps fix(plugins): Rename dirent.h to tr_dirent.h 3 days ago ¢ dient sdk  server  pubsub
industrial-automation publish-subscribe
M doc feat(core): Re-add the legacy JSON encoding (pre ... 2 weeks ago
opc  opcua  iec62541  opcua  tsn
B examples feat(examples): Add examples for the RT offset ta... 2 days ago
[0 Readme
8 include/open62541 feat(pubsub): Offset table generation for PubSub ... 2 days ago &8 MPL-2.0, CCO-1.0 licenses found
B plugins fix(plugin): Reset only the specified part of the tru... 2 days ago ® Code of conduct
&8 Security policy
B src fix(server): Remove declaration of i' hides previo... 2 days ago
A~ Activity
B tests feat(pubsub): Offset table generation for PubSub ... 2 days ago [E Custom properties
¥¢ 2.7kstars
M tols refactor(tools): Use pylint suggestions to refactor ... 2 days ago
® 173 watching
O .dang-format ClangFormat: Correct order of includes 6 years ago % 13k forks
(] -clang-tidy CMake: add static analyzer during build process (... 6 years ago Report repository
(] .cquery Add .cquery file for code completion in vim, VS C... 7 years ago Releases 79
(] .dockerignore Create multi-stage Dockerfile to minimize final D... 4 years ago © v1.48
on Nov 25, 2024
[ .editorconfig Add clang-format and editorconfig file 8 years ago
+ 78 releases
O .gitignore fix(core): Remove /examples and /docs from the .... 2 days ago
(] .gitmodules feat(plugin): Integration of nodesetLoader functi... 3 years ago Pad(ages
No packages published
[ cHANGES.md feat(core): Re-add the legacy JSON encoding (pre ... 2 weeks ago
.
[ CMakelists.txt fix(plugins): Rename dirent h to tr_dirent.h 3 days ago Contributors 291 l ‘tt ps ;'//g It' ]l | b C O I ' ./
. .
[ CODE_OF_CONDUCT.md Doc: Fix various Codacy formatting issues 7 years ago b ‘ . Kelfio i' 'i
[ CONTRIBUTING.md refactor(core): Use memset to zero out instead of... 3 years ago % " T O p e 6 41 /0 p e 6 41
D CPPLINT.cfg Linting: Additional fixes and cleanup 6 years ago + 277 contributors.
[ FEATURES.md refactor(core): Update FEATURES.md 2 years ago
Languages
n COMPACT () 1SSUE_TEMPLATE.md Add more help for cmake options 6 years ago |
0SADL
® C934% ® Python2.8%
[ LIcENsE Update LICENSE 9 years ago
L%Igs—I[,/\gEES " 4 9 ® CMake 2.1% Shell 0.9%
[ LiceNsEe-cco clean up include structure 11 years ago ® C++06% @ Powershell 0.1%
[M_READMEF md refactar(dacs) Clean un and undate the README 2 months aoo




