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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 a 
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
(e.g. github.com)

Private platform
(e.g. local gitlab setup)

Public repositories
● Can be seen by the 

world.
● More detailed rules 

for who can contrib-
ute (create issues, 
create pull requests, 
merge) can be set 
up.

Private repositories
● Can be seen by the 

owner and the 
platform provider.

Public repositories
● Can be seen by any-

one who has access 
to the platform.

● More detailed rules 
for who can contrib-
ute (create issues, 
create pull requests, 
merge) can be set 
up. 

Private repositories
● Can be seen by the 

owner and the 
platform provider 
(company IT).
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How does Git work? CLI  WebUI

$ mkdir gitdemo

$ cd gitdemo

$ git init

Initialized empty Git 
repository in 
/home/user/gitdemo/.git/

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



Open Source compliance: Technical must-knows for legal experts
Git: A distributed version control system

COOL January 29, 2025

How does Git work? CLI  WebUI

$ cat <<EOF >hello.c

> #include <stdio.h>

> int main()

> {

>  puts("Hello world");

> }

> EOF

Create the source code file “hello.c”
https://github.com/ckresse/gitdemo/new/main
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How does Git work? Only CLI

$ 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)

Get status of the repository
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How does Git work? Only CLI

$ 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)

Get status of the repository

Git detected that a yet 
unknown file was added 
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How does Git work? CLI

$ 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

Make the new material known to the repository
A meaningful 

commit message 
can be added 
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How does Git work? CLI

$ 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

Make the new material known to the repository

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.
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How does Git work? CLI

$ 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

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

● Creates a branch named “main”
● Adds an upstream origin to the local repository
● Pushes the local changes to the upstream repository
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How does Git work? WebUI
Commit the new material
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How does Git work? CLI  WebUI
$ 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, OSADL, ckresse@osadl.org

Show the logged history
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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 world");

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

$ 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")

Get new status of the repository
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How does Git work? Only CLI

$ 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")

Get new status of the repository
Git detected that a file 

was modified and
not yet committed
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How does Git work? CLI  WebUI

$ git add .

$ git commit -m “Greet OSADL instead of the world.”
[master 6da4f27] Greet OSADL instead of the world.
 1 file changed, 1 insertion(+), 1 deletion(-)

Commit change to the repository
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How does Git work? CLI

$ git log
commit 6da4f2771dac8f3900199a762fb8c578cb2f6638 (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 <cbe@osadl.org>
Date:   Thu Nov 28 16:33:58 2024 +0100

    Add a new file to greet the world.

Show the updated logged history

The change is not yet 
pushed to the upstream 

repository.
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How does Git work? WebUI
Show the updated logged history
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Collaborating on Github
● Issues
● Branches
● Pull requests
● Merging
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Github issues
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Creating a branch
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Modifying a file in the new branch
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Committing changes
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Git detects commits in a branch
and differences to the main branch
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Opening a 
pull request 
(PR)
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Adding PR to the open issue
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Merging the PR with the suggested change
into the main branch

Corresponding issue
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Merge messages

Closes the 
corresponding 

issue
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Repository history (all commits)
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Git blame
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Git blame
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Git blame
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open62541
Github 
repository

            

https://github.com/
open62541/open62541


