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Lab 1 gitlab.dkrz.de server

Goal: Get to know the DKRZ GitLab server.

What is GitLab?

e GitLab provides a web user interface to using the core Git software
e A user can share his/her software repository created and maintained by Git through GitLab

e gitlab.dkrz.de is the GitLab platform provided by DKRZ to manage your git-repositories
A general workflow for a user to use DKRZ’s GitLab is as follows

e Loginto the GitLab at DKRZ (https://gitlab.dkrz.de) using one’s DKRZ account (LDAP)

Create a project (or projects) in the GitLab

Pull the project from GitLab to user’s Laptop or on mistral

Develop the software and commit the revisions using the commit command in Git

Push the project revisions to the GitLab


https://gitlab.dkrz.de

Lab 2 A sample GitLab project

Goal: Creating a first GitLab project.

@ Create an ssh key, if you haven’t done so.

Execute:

ssh—-keygen —t rsa —b 4096
ls 7 /.ssh

Output:

authorized keys config id _rsa id_rsa.pub known hosts

@ Open a web browser and log into DKRZ GitLab

[ https://gitlab.dkrz.de/users/sign_in a e
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You need to sign in or sign up before continuing.

GitLab Community Edition LbAP

Open source software to collaborate on code el

Manage Git repositories with fine-grained access controls that | !
keep your code secure. Perform code reviews and enhance Password
collaboration with merge requests. Each project can also have an

issue tracker and a wiki.

() Remember me

DKRZ specifications TR

All users with an active DKRZ account can use this resource. Ask
your project admin to activate the GitLab entry for your account
on luv.dkrz.de before your first login.

Please contact 'beratung -at- dkrz.de' if you need assistance.

@ Click the person icon at the top menu bar to open up your ’Profile settings’
section



search ~ A gv

Profile

Project
Profile Settings
Help

Sign out

Add your public SSH key via copy’n’paste

[w https://gitlab.dkrz.de/profile/keys a e

v Search

:count  Applications Chat AccessTokens Emails MNotifications SSHKeys Preferences AuditLog

Add an S5H key

Before you can add an SSH key you need to generate it.
Key

Don't paste the private part of the SSH key. Paste the public part, which is usually contained in the file '~/.ssh/id_rsa.pub' and begins with 'ssh-
rsa'.

Title

Your SSH keys (1)

k202082

% 89:e6:74:10:31:2b:3Ff4:6a:33:72:a1:fe:de:ab da createdayearago W

Go back to the dashboard by clicking on the raccoon

Een 2
[ % https://gitlab.dkrz.de/ a e
Your projects Starred projects Explore projects Filter by name. Last updated New Project
G Hendryk Bockelmann / GitCourse *0 &
p  Hendryk Bockelmann / DKRZmonitoring .o &
scripts, tools and comments for the DKRZ monitoring environment
N memi/ncl *1 @
E  PalMod/echamé-openacc *0 @

X. dkrz-source fsct



By default all users are given the rights to create 5 projects. If you require more than this please
contact DKRZ to set a personal project limit.

@ Create a new project

|’ % https://gitlab.dkrz.de/projects/new a ‘ |
New project Project path Project name
Create or Import your project from popular https://gitlab.dkrz.de/ k202082 my-awesome-project
Git services
Wank to house several depe ‘ | a ‘ Create a group
Import project from
OGitHub @ Bitbuckel GrOUPS ¥Fogbugz  gitRepo by URL
PalMod
Project description (optio
Description format dkrz-source
Users

Visibility Level @
(o] & Private

Project access must be granted explicitly to each user.

© U intemnal
The project can be cloned by any logged in user.

) @ public
The project can be cloned without any authentication.

Create project

Give your project a name and an optional description stating the purpose of the project. You can
also select a visibility level for the project. By default the project is private meaning it is only visible
to you. You can add members to the project at a later stage to allow them commit to your repository.
It is advisable to make your project private.

|' % https://gitlab.dkrz.de/k202082/GitCourseTesk a ‘| c

irseTest ~ U

Project Activity Pipelines Issues 0 Merge Requests 0 wiki

Project 'GitCourseTest' was successfully created.

G

GitCourseTest v

Tr Star 0 SSH + git@gitlab.dkrz.de:k202082/6itCo IRy + - A& Global =

The repository For this project is empty
IFyou already have files you can push them using command line instructions below.

Otherwise you can start with adding a README, a LICENSE, or a .gitignore to this project.

You will need to be owner or have the master permission level for the initial push, as the master branch is automatically protected.
Command line instructions
Git global setup

git config --global user.name "Hendryk Bockelmann"
git config --global user.email "bockelmann@dkrz.de"

Create a new repository

git clone git@gitlab.dkrz.de:k202082/GitCourseTest.git

A RSECAnreATARE



Lab 3 A sample GitLab project, part 2

Goal: Work with the remote repository on GitLab and a local repository.

@ Inspect the new project The Gitlab project creation screen shows a set of commands
you might use to create a local repository on your system (or mistral).

Execute these commands on your system first before taking further actions on Gitlab.
These steps are basically what you learn in any Git tutorial.

@ Clone the new empty repository

Execute:

git clone git@gitlab.dkrz.de:k202082/GitCourseTest.git
cd GitCourseTest

echo "This is a test" > README.md

git add README.md

git commit —m "add README"

git push —u origin master

Output:

Cloning into ’GitCourseTest ’...
warning: You appear to have cloned an empty repository.
Checking connectivity ... done.

[ master (root—commit) b6795cl] add README
1 file changed, 1 insertion(+4)
create mode 100644 README.md

Counting objects: 3, done.

Writing objects: 100% (3/3), 230 bytes | 0 bytes/s, done.
Total 3 (delta 0), reused 0 (delta 0)

To git@gitlab.dkrz.de:k202082/GitCourseTest. git

* |[new branch] master —> master

Branch master set up to track remote branch master from origin.

@ Check the remote

Execute:

git remote show origin

Remark: the output URL obviously varies since you are using your personal/group project

Output:

* remote origin
Fetch URL: git@gitlab.dkrz.de:k202082/GitCourseTest. git
Push URL: git@gitlab.dkrz.de:k202082/GitCourseTest. git
HEAD branch: master
Remote branch:
master tracked
Local branch configured for ’git pull ’:
master merges with remote master
Local ref configured for ’git push’:
master pushes to master (up to date)



@ Verify the status in GitLab (reload web browser)

[w https://qitlab.dkrz.de/k202082/GitCourseTest a|c

wrseTest v V

Project Activity Repository Pipelines Graphs Issues 0  Merge Requests 0 Wiki

G

GitCourseTest ©

Tr Star [] ¥ Fork [] SsH »~ git@gitlab.dkrz.de:k202082/GitCo Iy L~ + - A Global ~

Files (82 KB) Commit(1) Branch(1) Tags(0) Add Changelog Add License Add Contribution guide SetupCl

b6795c1e add README - 6 minutes ago by Hendryk Bockelmann

Thisisatest



Lab 4 Edit the GitLab project

Goal: Modify settings of GitLab projects, learn about GitLab features.

Assuming that you already created a private project, it is now time to invite other users

@ Share the project

On the web interface click the gear icon and ’Members’

Import

cending

@ Find a colleague to add

Members

Add new user to GitCourseTest

* David Grawe

Search for users by name, username, or email, or invite new ones us ng their emal address

Existing users and groups

Users with access to GitCourseTest ()

e Hendryk Bockelmann @k202082

Joined 29 minutes ago

Members

Deploy Keys
Webhooks

Protected Branches
Variables

CI/CD Pipelines

Edit Project

Read more about role

permissions

Find existing members by name

Some remarks on project visibility

Public projects

10

Import

Add to project

Name, ascending

Master



e can be cloned without any authentication of the user
e will be listed on the public access directory

e any logged in user will have Guest permissions on the repository (create new issues, leave
comments, view wiki pages)

Internal projects

e can be cloned by any logged-in user

e will be listed on the public access directory for logged in users

e any logged in user will have Guest permissions on the repository
Private projects

e can be cloned only with explicitly granted access

e will not be listed on the public access directory

e cach user can have dedicated access rights

11



Lab 5 Import existing repository

Goal: Import an already existing local repository to GitLab.

If you already have a local Git repository, you might add this to a GitLab project.

shared /master,

[Hendryk Bockelmann |

@ Find your local repository
Execute:
cd hello
git hist
git status
Output:
* 7d50c43 2016—-12-27 | Changed README in original repo (HEAD,
- master) [Hendryk Bockelmann ]
* 5¢3f9b1 2016—-12—-27 | Add shared comment to README.
* f068ab3 2016—-12-27 | Updated Makefile. (greet) [Hendryk Bockelmann |
* 73dda04 2016-12—-27 | Hello uses Greeter. [Hendryk Bockelmann]
* clc85a2 2016-12—-27 | Added type/greeter class. [Hendryk Bockelmann]
* f515b26 2016—-12—-27 | Made interactive [Hendryk Bockelmann |
* 17acd42 2016-12—-27 | Added README. [Hendryk Bockelmann]
* 90d87c3 2016—-12—-27 | Added .gitignore. [Hendryk Bockelmann |
* d8ebad4f 2016-12—-27 | Added a Makefile. [Hendryk Bockelmann]

# On branch master

nothing to commit (working directory

Execute:

git
git

Output:

shared ..
shared ..

greet
* master

12

remote
remote
git branch

shared

/ hello
/ hello

. git
.git

clean)

(fetch)
(push)

Create a new GitLab project

Check all existing remote repositories and eventually remove them

-



New project Project path Project name
Create or Import your project from popular https;//gitlabdkrz.de/ k202082 hello
Git services

Create a group

Import project from

©GitHub  ®@Bitbucket & Gitlabcom = G Google Code ¥ Fogbugz  git Repo by URL

Project description (optional)

Git tutorial test repository]

Visibility Level (?)
Visibility Level @

O & Pprivate

Project access must be granted explicitly to each user.

U internal
The project can be cloned by any logged in user.

@ Public

The project can be cloned without any authentication.

Create project Cancel

@ Add new remote to your local repository

Execute:

git remote add origin git@gitlab.dkrz.de:k202082/hello. git
git status
git push ——all —u origin

Output:

# On branch master
nothing to commit (working directory clean)

Counting objects: 54, done.

Delta compression using up to 48 threads.

Compressing objects: 100% (43/43), done.

Writing objects: 100% (54/54), 5.25 KiB, done.

Total 54 (delta 14), reused 0 (delta 0)

remote:

remote:To create a merge request for greet, visit:

remote: https:// gitlab .dkrz.de/k202082/hello /merge requests/new?merge request
remote: - -
To git@gitlab.dkrz.de:k202082/hello. git

* |[new branch] greet —> greet

* [new branch] master —> master

Branch greet set up to track remote branch greet from origin.

Branch master set up to track remote branch master from origin.

@ Check the GitLab project

13



Project  Activity Repository Pipelines Graphs ssues Merg
es Commits Network Compare Branches

master You can move around the graph by using the arrow keys.

n Begin with the selected commit

Changed README in original repo

Add shared comment to README.

Updated Makefile.

Hello uses Greeter.

Added type/greeter class.
Made interactive

[ Added README.

Added .gitignore.

[ added a Makefile.
[ Moved hello.f9e to lib

Add an author/email comment.

Minor improvement of helleo.f90

Now we are already able to check out some nice features of GitLab, we can take a look at the
"Repository’ section with:

e Files: a file browser for your repository

e Commits: a list of the commits of the chosen branch

Network: a graph visualizing your repository

Branches: a list of all your branches

Tags: all tagged points

By default, the git push command doesn’t transfer tags to remote servers. You will have to explicitly
push tags to a shared server after you have created them.

@  Add tags to GitLab

Execute:

git push ——tags origin

Output:

Total 0 (delta 0), reused 0 (delta 0)
To git@gitlab .dkrz.de:k202082/hello.git
* |[new tag] vl —> vi

* [new tag] vl—beta —> vl-beta

14
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Groups ...

e can be created by any logged-in user
e are public visible by default
e serve as ’container’ for individual users

e provide ability to grant role permissions per user

Group’s projects inherit the permissions for all the users.

Members

Add new user to dkrz-source

Guest j

Read more

Existing users Name, ascending

Users with access to dkrz-source €)

G Hendryk Bockelmann @k202082 m

Owner [CARENS

Joined a year ago

Joerg Behrens @k202076
9 @ Owner

Joined a year ago

OlaF Gellert @k202066

Joined 7 months ago Master

Roles

Users have different abilities depending on the access level they have in a particular group or project.
If a user is both in a group’s project and the project itself, the highest permission level is used.

e Guest: create issues, leave comments, view wiki

e Reporter: + pull code, manage issue tracker

Developer: + manage/accept/create merge requests, create new branches, write wiki

Master: + edit project, add team members

e Owner: + switch visibility level, remove project

Other Stuff

There are many more features in GitLab that might be used
o Wiki
o [ssue tracking
e Continuous integration (pipelines)
o Merge requests

The last topic might be of interest and will be explained further.

16



Merge requests

Merge requests are useful to integrate separate changes that were made to a project, on different
branches.

There are two main ways to have a merge request workflow:
1. Protected main branches in a single GitLab project

2. Forking of the main project

Protected main branches in a single GitLab project

e everybody works within the same GitLab project
e project maintainers get Master access and the regular developers get Developer access
e maintainers mark the main branches as 'Protected’

e developers push feature branches to the project and create merge requests to have their feature
branches reviewed and merged into one of the protected branches

e by default, only users with Master access can merge changes into a protected branch

Forking of the main project

e maintainers get Master access, regular developers get Reporter access to main repository, which
prohibits them from pushing any changes to it

e developers create forks of the main project and push their feature branches to their own forks

e to get their changes into main they need to create a merge request across forks

A'A

Project

N

ncl a

tr Star o FH ~ git@gitlab.dkrz.de:memi/ncl.git

After a developer finalized and pushed his changes to his own (forked) project or to his own branch,
a Merge request can be issued.

e 2o to the project from where you’d like to merge your changes and click on the Merge Requests
tab

e click on New Merge Request

17



e select a source branch and click on the Compare branches and continue button

L4

6-openacc v
Project  Activity Repository Pipelines Graphs Issues 0 Merge Requests 0 wiki
New Merge Request
Source branch Target branch
k202082/echam6-openacc master PalMod/echamé-openacc master
9 a small test for merge requests B bs79cchb  Browse Files bug fix: remove wrong comments of B deffe2sa  Browse Files
Hendryk Bockelmann committed 2 minutes ago _OPENACC CPP defs
Hendryk Bockelmann committed 6 days ago

Add a title and a description to your merge request.

Optionally, select a user to review your merge request and to accept or close it.

Finally, click on the Submit merge request button.

New Merge Request
From k202082/echamé-openacc:master into PalMod/echamé-openacc:master Change branches
Title asmall test for merge requests
Start the title with WIP: to prevent a Work In Progress merge request from being merged before it's ready.
Add description templates to help your contributors communicate effectively
Description Write  Preview BI®Y®wiEE®® X
This is only a small test for merge requests
Styling with Markdown and slash commands are supported (&) Attach a file
Assignee Assignee
Milestane Milestnns

The main project now has one open Merge Request.

Project  Activity Repository Pipelines Graphs Merge Requests 1
Merge Requests  Labels Milestones
Open 1 Merged 0 Closed 0 All 1 Filter by name ...
O | Author Assignee Milestone Labels

a small test For merge requests
11 - opened about a minute ago by Hendryk Bockelmann

The maintainer (having master access to main project) and other reporter can

request and finally accept or close it.

18

New Merge Request

Last created

-0
updated about a minute ago

now discuss this
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