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What is Git?
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Git: A powerful version-control system

• Linus Torvalds – “inventor of Linux” wanted a better source control system – so he wrote one

• Very popular in the open source community and increasingly in enterprises

• Distributed Version Control System
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Git: fundamentally different

• Technically: 

– NOT a server! NOT a service! Just a simple executable

o Best practice is to run through SSH

– Distributed (people work on their own copy)

– Stores all of its meta data in one special .git/ directory 

– Very fast !

• Philosophically:

– Social Coding

– Unfettered concurrent development

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://mediafactory.org.au/miguel-camacho/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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ssh-keygen contained in 5733SC1 IBM Portable Utilities for i5/OS 

*BASE & Option 1

$ ssh-keygen
$ ls ~/.ssh
authorized_keys  id_rsa           id_rsa.pub       
known_hosts

ssh-keygen creates necessary files

Copy/paste id_rsa.pub into GitHub/Bitbucket web interface

$ cat ~/.ssh/id_rsa.pub
ssh-rsa 
AAAABxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxpomIpqNexxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxLUMp4zhi4BqGHIl team@litmis.com

To communicate with repository via SSH, you need to give them 

your public SSH key for password-less authentication. 

SSH
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Small & Fast!

source: https://git-scm.com/about/small-and-fast
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High-level flow
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Staging area?

• Before the commit, files get "staged"

• Why? 

– Commit only one of several changed files

– Commit only a portion of a changed file!
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Hash codes

• All content is check-summed into a SHA-1 hash code

• From then on the change is referred to by that hash code

• Probability of collision is very small ~ # of sand grains on earth

• => the content is tracked so empty directories are not

• Commits are also referred to by a hash code
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Branching and Merging

image source= https://git-scm.com/about
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Cherry-picking

source: https://git-scm.com/book/en/v2/Distributed-Git-Maintaining-a-Project
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Cherry-picking

source: https://git-scm.com/book/en/v2/Distributed-Git-Maintaining-a-Project
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Git hooks

• To install a git hook, just put an executable file in the hooks directory 

• The name of the file is the hook

• Example, to install a post-receive hook, do this from the .git/hooks directory (depending on how you 

created the repository, the hooks directory may need to be created)

• Then, populate the file with the commands needed
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git hooks  (https://git-scm.com/docs/githooks)

• applypatch-msg

• pre-applypatch

• post-applypatch

• pre-commit

• prepare-commit-msg

• commit-msg

• post-commit

• pre-rebase

• post-checkout

• post-merge

• pre-push

• pre-receive

• update

• post-receive

• post-update

• push-to-checkout

• pre-auto-gc

• post-rewrite

• rebase
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Two Best Attributes of Git?

1. The efficiency of branching and merging

2. The integration with the rest of the ecosystem

o Jenkins

o Jira

o Custom git hooks

o Visual Studio Code

o Git-based websites (GitHub, BitBucket, GitLab, etc)

o GitHub Desktop

o Rational Developer for i
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Git installation 
and configuration

17
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How to install Git client on IBM i

18

• Installing git is easy!
• It can be installed simply with your 

package manager
• In this particular example git is 

installed directly on an IBM i, but it 
can be installed anywhere
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Configure your git name and email

19

• Use the git config command to configure the email address and 
name that will be associated with your commits

• If you want to configure a specific project to use a different email 
or name than the globally configured one, run the git config 
command without the --global option
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Git Basics

20
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Staging a file

21

• git add
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Committing a change

22

• git commit
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Pushing a change to remote

23

• Git push (complex example)
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Some popular commands

24

- Clone: Clone a remote repo to your local system
- Init: Initialize a new git project
- Status: Show the current status
- Add: add file(s) to staging area
- Commit: Commit files in staging area
- Push: Push code to remote git repo
- Merge: Pull changes from another branch onto current branch
- Remote add: Add a remote repo
- Checkout: Checkout a branch or commit
- Branch: Work with branches
- Pull: Pull updates from remote branch onto your local system
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Git workflow on 
IBM i

25
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No! Git only works in UNIX like environments

27

• In that case, we need some way to migrate our QSYS files to the IFS
• CPYTOSTMF
• MIGSRCPF
• BOB: https://ibm.github.io/ibmi-bob/#/  
• Source orbit: https://ibm.github.io/sourceorbit/#/
• Vendor tools
• (many other approaches…)

http://BOBhttps:/ibm.github.io/ibmi-bob/#/
http://BOBhttps:/ibm.github.io/ibmi-bob/#/
http://BOBhttps:/ibm.github.io/ibmi-bob/#/
https://ibm.github.io/sourceorbit/#/
https://ibm.github.io/sourceorbit/#/
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Moving source code into Git

28
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From QSYS to IFS

29

ibmi-tobi
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Converting source physical members

30

• We can use TOBi to convert source physical members to source code files on 
the IFS

• makei cvtsrcpf [-h] [-t] [-c <CCSID>] <file> <library>
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And now it's just like a regular git repo...

31

• Any git command will work in the IFS
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Setting up a 
private Git server

32
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Git client / Git hosting service

33

❑Git client

Git client is used to interact with hosted Git repositories.

https://git-scm.com/downloads

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

https://www.atlassian.com/git

❑Git hosting service
• GitHub – Third party hosted, more features available, offers enterprise solutions
• GitBucket – Self hosted, better for privacy, more customizability, opensource, can be run 

on IBM i
• GitLab – Self hosted, better for privacy, more customizability, AI integration, community 

and enterprise options available

https://git-scm.com/downloads
https://git-scm.com/downloads
https://git-scm.com/downloads
https://git-scm.com/book/en/v2
https://git-scm.com/book/en/v2
https://git-scm.com/book/en/v2
https://www.atlassian.com/git
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Git server options

34
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Installing GitLab CE in a container environment

35

podman run  --name gitlab -p 80:80 -p 443:443 -p 22:22 -v 

./config:/etc/gitlab -v ./data:/var/opt/gitlab -v 

./logs:/var/log/gitlab gitlab/gitlab-ce:latest

podman exec -it gitlab gitlab-rake "gitlab:password:reset[root]"

Main aspects:
• --name
• -p
• -v
• Tag name
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Today we will explore GitBucket
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How to download GitBucket

• Go to the GitBucket releases 
page 
https://github.com/gitbucket/
gitbucket/releases

• Copy the link address of the 
latest war file

https://github.com/gitbucket/gitbucket/releases
https://github.com/gitbucket/gitbucket/releases
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How to download GitBucket

• Login to your IBM i using an 
ssh terminal

• Use wget to download the 
war file
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How to run GitBucket

• Now that you’ve downloaded GitBucket, it is time to launch it
• Using Java 11 or higher, run the command `java –jar gitbucket.war`
• Ignore SIGHUP with a program such as nohup, 

or https://github.com/ThePrez/ServiceCommander-IBMi

https://github.com/ThePrez/ServiceCommander-IBMi
https://github.com/ThePrez/ServiceCommander-IBMi
https://github.com/ThePrez/ServiceCommander-IBMi
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Access GitBucket from your local computer

• To access gitbucket, go to the url 
http://<IBMi-hostname>:8080 
(replace <IBMi-hostname> with 
the hostname of the IBM i 
running GitBucket)

• Login using the default 
credentials
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How to run GitBucket over https

• Configure an application server 
such as Tomcat or WildFly to use 
HTTPS that will host the 
GitBucket application

• Use a reverse proxy such as nginx, 
caddy, httpd
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Change your password

• Go to Account settings to change 
the root password
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Add users, and groups to your organization

• From the System 
administration page 
you can add a new 
user or a new group

• A group is a 
collection of users 
and 
repositories where 
each user is able to 
view each 
repository
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Create a user

• Click the "New user" button
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Create a user

• Fill in the information and click 
"Create group"
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Using IBM i auth (LDAP)
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Create a group

• Click the "New group" button
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Create a group

• Add members and click “Create 
group”
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Add a repo

• From the new repository 
page, there are several 
options provided to you to 
add a new repo 
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An example of how to push a new repository

• In this case, I’ve selected the 
option “Create an empty 
repository” because I have local 
source code I would like to check 
in

• The source code can be added to 
GitBucket by running the 
commands shown on the screen
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All setup now
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Add a collaborator

• From the repository settings page, 
add individual collaborators or 
groups

• Click “Add”, set the access level, 
then “Apply changes”
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Add a group collaborator

• Everyone in the hello-world-members 
group will be able to contribute to the 
hello-world repo
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Creating a pull request

• From the branches tab, click “Create pull request” on the branch for which you 
would like to create a pull request 
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Creating a pull request

• Add a description, and 
hit “Create pull 
request”
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Add comments

• From the Files 
Changed tab, add 
comments next to a 
particular line



© Copyright IBM Corporation 2024

                     
                      

57

Merge the PR

• Another user with 
review authority, is 
allowed to perform 
merges
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Create a new issue

• Click the ”New issue” button 
to create a new issue
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Create a new issue

• Fill out the template, and submit 
the issue
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Git integrations

60



© Copyright IBM Corporation 2024

                     
                      

61

Leverage ARCAD builder with Webhook
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Gitlab on IBM Power
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VSCode

• Has several IBM i modules for language knowledge
• Comes with Git Lens built in

• Accessing source on IBM i
• "Code for IBM i" extension allows you to access IBM i stream files directly

• Use with "Git for IBM i" extension
• Map a drive and open folder directly in VSCode

• Git Lens works seamlessly
• Requires FAST connectivity to work well

• Several VSCode extensions can keep a local folder in sync with a remote (IBM i) directory
• Git Lens works on local dir (fast and smooth)

• Several other tools for synchronizing directories (e.g. WinSCP)  Jesse's preference
• Git Lens works on local dir (fast and smooth)
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Collaborative 
coding examples

67
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Example: Node.js (https://github.com/nodejs/node) 

https://github.com/nodejs/node
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Example: Node.js (https://github.com/nodejs/node) 

https://github.com/nodejs/node
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Example: Node.js (https://github.com/nodejs/node) 

https://github.com/nodejs/node
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Example: Node.js (https://github.com/nodejs/node) 

https://github.com/nodejs/node
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Node.js active branches

v12.x

v14.x

v16.x

v17.x

v12.x-staging

v14.x-staging

v16.x-staging

v17.x-staging

v12.16.0-proposal

v14.15.0-proposal

v16.15.1-proposal

Long-Term Support (LTS) releases

Feature Release

Staging areas for each release

Proposal branches for LTS releases (heavily verified before landing in LTS release)
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Collaboration Example 1: Cross-project dependency

• Two development teams (A & B)

– Team A needs a small change in Team B’s code

• What happens? 

– Non-collaborative: 

o Team A files a requirement against Team B

o Team B establishes priority based on Team B’s needs

o Team A waits for Team B to implement

– Collaborative:

o Team A creates a branch in Team B’s repository

– … Or their own clone of the repository

o Team A commits a fix to the new branch

o Team A continues on, using the new branch

o Team B asked to review the changes and eventually merges
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Collaboration Example 2: Concurrent development

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

Two developers, working on two separate enhancements

Dev 1

Dev 2
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Collaboration Example 2: Concurrent development

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

Each needs to change multiple files

Dev 1

Dev 2
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Collaboration Example 2: Concurrent development

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

Some traditional change control systems lock files (Dev 2 does just that)

Dev 1

Dev 2
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Collaboration Example 2: Concurrent development

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

Dev 1 can’t lock the file also! Now What?

Dev 1

Dev 2
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Locking-based change control: conflict resolution

1. Developer waits for teammates to be done with the part

2. Developer takes a copy of the source part, proceeds to make changes, then later manually merges in 

changes (ERROR PRONE!!) 
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Collaboration Example 2: Concurrent development

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

With Git, each Dev clones the repository (and maybe create different branches)

Dev 1

Dev 2

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09
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Collaboration Example 2: Concurrent development

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

When complete, changes get pushed back into central repository

Dev 1

Dev 2

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09

File_01

File_02

File_03

File_04

File_05

File_06

File_07

File_08

File_09
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Git: conflict resolution

• Human eyes are required when multiple devs change the same lines of code (in reality, this is rare)

• Concurrent development is easy because:

– Everyone works on own copy

– Branching strategy further avoids conflicts

This Photo by Unknown Author is licensed under CC BY-NC-ND

http://www.formation-pizza-marketing.com/ne-plus-avoir-peur-de-la-concurrence/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Summary

82
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We learned

83

• How git works (distributed client/server architecture)
• How to install and configure git
• Basic git commands
• Migrate files from QSYS to IFS to be used with Git
• Adding code to a git repo
• How to setup a private git server
• Git webhook integrations
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Next Steps

84

• Read Git articles online to enhance your knowledge https://www.atlassian.com/git
• Learn how to use Git with Vscode https://code.visualstudio.com/docs/sourcecontrol/overview
• Explore useful Vscode extensions like GitLens, GitHub Pull Requests, and GitHub actions
• Explore modern IBM I development tools like Merlin, Code for IBM i, and IBM i Project Explorer

https://www.atlassian.com/git
https://code.visualstudio.com/docs/sourcecontrol/overview
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Questions?
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For More Information:

86

Links You Need Twitter #Hashtags

IBM i Home Page:    https://www.ibm.com/it-infrastructure/power/os/ibm-i

(find link to Forrester Study and updated IBM i Strategy Whitepaper)

IBM Strategy Whitepaper:   https://www.ibm.com/it-infrastructure/us-

en/resources/power/i-strategy-roadmap/

IBM Client Success:   https://www.ibm.com/it-infrastructure/us-
en/resources/power/ibm-i-customer-stories/

Support Life Cycle:   https://www.ibm.com/support/lifecycle/

License Topics:   https://www-01.ibm.com/support/docview.wss?uid=nas8N1022087

HelpSystems 2021 Marketplace Survey 
https://www.helpsystems.com/resources/guides/ibm-i-marketplace-survey-results

@IBMSystems 

@COMMONug

@IBMChampions

@IBMSystemsISVs

@IBMiMag 

@ITJungleNews 

@SAPonIBMi

@SiDforIBMi

#PowerSystems

#IBMi

#IBMAIX

#POWER9

#LinuxonPower

#OpenPOWER

#HANAonPower

#ITinfrastructure

#OpenSource

#HybridCloud

#BigData

https://www.ibm.com/it-infrastructure/power/os/ibm-i
https://www.ibm.com/it-infrastructure/power/os/ibm-i
https://www.ibm.com/it-infrastructure/power/os/ibm-i
https://www.ibm.com/it-infrastructure/power/os/ibm-i
https://www.ibm.com/it-infrastructure/power/os/ibm-i
https://www.ibm.com/it-infrastructure/us-en/resources/power/i-strategy-roadmap/
https://www.ibm.com/it-infrastructure/us-en/resources/power/i-strategy-roadmap/
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https://twitter.com/IBMSystems
https://twitter.com/COMMONug
https://twitter.com/COMMONug
https://twitter.com/IBMChampions
https://twitter.com/IBMChampions
https://twitter.com/IBMSystemsISVs
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https://twitter.com/SAPonIBMi
https://twitter.com/SiDforIBMi
https://twitter.com/SiDforIBMi
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