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Open-Source on IBM i

Andy Youens

FormaServe Systems

Andy Youens

IBM i Consultant/Instructor at FormaServe for over 31 years

Over 40 years IT experience working with S/34, S/36, AS400, iSeries & IBM i

Specialties IBM i, RPG, PHP, SQL, DB2 & Node.js

Instructor & an article writer specialising in programming on the IBM i

IBM Champion 2021 & Member of IBM ISV Advisory Council

Prior to IT, Andy is proud to have served 10 years in the Royal Navy
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Agenda
Open-Source Introduction

Open-Source Tools

GIT & GitHub

NPM

Node.JS & Express Framework

Develop a CRUD Application

Misc. Bumph

Administration

This is a 

workshop & 

expect you to 

participate

Breaks every 

hour for 10 

minutes

Hope you have 

IBM i access

Links will be 

placed in chat 

window

Interrupt me any 

time

Examples on 

GitHub
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No Recording!

This workshop is not being recorded; all 
individual components of this workshop 
are available on our website

https://learning.formaserve.co.uk/

Examples

Full examples of all the material in this 
workshop can be found on GitHub

https://github.com/AndyYouens/U
ser-Groups

This is a private repo

For access to this material contact 
Andy@formaserve.co.uk

https://learning.formaserve.co.uk/
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Open-
Source
on IBM i

Introduction

Open-Source on IBM iOpen-Source On IBM i
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Open-Source 
Management

IBM had a lot of pressure to make available 

'Open-Source on the IBM i'

We already had

Apache HTTP Server

PASE - 1998

Zend Server & PHP - 2006

In 2015 IBM made available Open-Source 
software as a licensed program –
5733OPS

Initially these were all empty slots

These slots could then be filled by PTFs

Open-Source Placeholders
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Open-Source 
Management

5733OPS populated by 
group PTFs

No updates since 2017

No future updates!

What about 
5733OPS?

The 5733OPS licensed program is 
now longer required!

Depreciated by IBM

End of Life 2015

Anyone tried/brave enough to 
remove it?

Do your Open-Source applications 
still work? 
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Something Needed to be Done!

Catch 22!
You had to know the name of 5733OPS options to get them –
they are blank!

The PTF delivery route is confusing to non-IBM i people – the 
people IBM is trying to attract to the server!

Software Flow 
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Open-Source Dependencies

One of the problems IBM encountered with OSS was with 
dependencies & updates

For example, Node.js might have a dependency on 
OpenSSL, so this would need to be included on install

So IBM moved over to the Linux world way

They use a utility called the Red Hat Package Manager
to install software packages - RPM

This is the route IBM now takes to supply IBM i Open-
Source software

RPM Repositories

IBM has created a RPM repository for Open-Source packages

RPM packages are stored in a repositories – aka repo

They are not AIX/Unix RPMs 

They are IBM i RPMs shipping IBM i software

Compiled for & are known to run on IBM i

Built on IBM i for IBM i
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Yum – What is it?

Yellow Dog Updater Modified!
Yum is an automatic updater & package installer/remover 

It automatically handles dependencies 

Yum has a plugin interface for adding simple features

Yum works with software repositories – it uses RPM!

A licensed program & PTF process in one!

Yum  

Runs in PASE

Interfaces

5250       Call QP2Term

Remote Shells
Windows 10 SSH Client

Chrome SSH Plugin

Putty

Git Bash

OpenSSH
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Yum Example 

Yum Example 
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Yum Commands 

yum list installed - list installed packages
yum list available - list available packages
yum list updates - list available updates to packages
yum help – help text
yum install <package> - install a package
yum search <package> - search for a package
yum erase <package> - remove a package
yum repolist – what repo's am I using?

Yum Crib Sheet 
https://access.redhat.com/sites/default/files/attachments/rh_yum_cheatsheet_1214_jcs_print-1.pdf

Using These Resources

RPM packages are downloaded to the IFS directory

/QOpenSys/pkgs
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Lic Pgm/PTF Location

Original location

/QOpenSys/QIBM/ProdData/OPS

RPM Repositories Offline

Install for Offline Repositories

Download bootstrap.sh & bootstrap.tar.z

FTP to the IFS in the /tmp directory 

From QShell run
QSH CMD('touch -C 819 /tmp/bootstrap.log; 
/QOpenSys/usr/bin/ksh /tmp/bootstrap.sh > 
/tmp/bootstrap.log 2>&1')

Full Details at 
https://ibmi-oss-docs.readthedocs.io/en/latest/yum/README.html
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Access for Client Solutions

Version 
1.1.8.7 –

April 2021

Preferred 
way to 

manage 
OSS

IBM i OS 
7.2 & later

Majority 
of 

packages 
run on 7.1

Access for Client Solutions

Tools  Open-Source Package Management

25

26



FormaServe IBM i Training 13 July 2021

© FormaServe 1990 - 2021 14

No Open-Source Installed?

Not a problem!

Connecting for the first time the GUI will prompt

Access for 
Client 

Solutions

Tools 
Open-Source 
Package 
Management
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ACS Uses Yum!
Behind the Scenes!

Using Packages

To use any package ensure the 
/bin directory is in your path

/QOpenSys/pkgs/bin

Change your profile script to set the path 
(.profile)

PATH=/QOpenSys/pkgs/bin:$PATH
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CL to Update 

Packages

GitHub

Shells
On
IBM i
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What are shells?

What are shells, why should I use 
them?

If you still use green screen for 
your shell access, take a look at all 
the benefits you can gain by moving 
away from 5250 shell access

Its well worth the learning curve 
of using these shells

They will be your friend - honest 
guv!

What is Pase?

PPPPortable

AAAApplication

SSSSolutions

EEEEnvironment
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A PASE 
Interface

QCMD

PASE

PASE Shell Types

Korn

Bourne

C

Green Screen Access

SSH access
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PASE Shell Types – What then?

SH

C

KornSH

Bash Benefits

History

Autocomplete

Own Startup Script

Customise

And lots, lots more 
…
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BASH History

• Use Arrow keys for history
• Stores, by default, 500

commands
• Environment variable stores 

size HISTSIZE
• Stored in bash_history file 

in home directory
• Ctrl-R to search history

BASH 

AutoComplete

Use the TAB shortcut to autocomplete 
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BASH Profile - .bashrc in ~ directory

Changing a Users Shell
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Who is using what shell?

SSH Keys
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How Does it Work?

We have a pair of keys, a private key & a public key
Each key pair is unique, the two keys work together
If you have the private key, you can prove you have it without 

showing what it is
It's like proving you know a password without having to show 

someone the password

Key Authentication
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Generating Keys - Use ssh-keygen

We can use
OpenSSL feature of Windows
Git for Windows
Putty

Send Public Key to IBM i

Home .ssh Directory
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Not Working?

Home Directory
Are you the owner? - ls -ld /home/Andy/ 

chownchownchownchown andy /home/andyandy /home/andyandy /home/andyandy /home/andy

Check permissions on home directory - drwxr-sr-x
chmodchmodchmodchmod 755 /home/andy/ 755 /home/andy/ 755 /home/andy/ 755 /home/andy/ 

.ssh Directory
Are you the owner of the .ssh directory? - ls -ld /home/Andy/.ssh

chownchownchownchown andy /home/andy/.andy /home/andy/.andy /home/andy/.andy /home/andy/.sshsshsshssh
Check authority for –rw - drwx-S--3

chgmodchgmodchgmodchgmod 700 /home/andy/.700 /home/andy/.700 /home/andy/.700 /home/andy/.sshsshsshssh////

Authorized_keys
Check authority for -rw

chgmodchgmodchgmodchgmod 600 /home/andy/.600 /home/andy/.600 /home/andy/.600 /home/andy/.sshsshsshssh////authorized_keysauthorized_keysauthorized_keysauthorized_keys

Windows Terminal
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Windows Terminal

Launched 2019

Open-Source

Includes Cascadia Code

Uses programming ligatures

Repo 
at https://github.com/Micros
oft/Terminal

Features

UTF8 & UTF16 (inc emojis)

Colour transparency effects 

Background images

Themes

Full screen mode

Split panes

Mouse input

Customizable key binding
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Settings

Settings offer a great deal of 
control over each shell’s 
appearance

Different profiles for 
PowerShell

Command Prompt

Azure connections

Ubuntu terminal (WSL)

SSH connections

All fully customisable 

A Programmers Font!
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Node.js Editors

NetBeans

Eclipse RDi

Visual Studio

Visual Studio Code

Notepad ++ 

5250 EDTF

Others

Sublime Text

Cloud 9

WebStorm 

Komodo

Koding

Etc. Etc .. .. ..* Chargeable 

*

*

VS Code

Need to edit files in the IFS?

Only one choice! 

Plugins Make VS Code!

Its Open-Source!

Free!

https://code.visualstudio.com/download

55

56



FormaServe IBM i Training 13 July 2021

© FormaServe 1990 - 2021 29

VS Code 
Extensions

IBM i Connection

Use Code extension 

SSH FS

Ensure *SSHD 

server running
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IBM i Extensions

Git Source Control

A severely
complicated 
version of 
'Save As'
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Git Source 
Control

Time travel your source with Git

Thinks of its data more like a series of snapshots of a miniature 
filesystem

Takes a picture of what all your files look like at that moment & 
stores a reference to that snapshot

If files have not changed, Git doesn’t store the file again, just a 
link to the previous identical file it has already stored

Thinks about its data more like a stream of snapshots

Git Advantages

Resilience

No one repository has more data than any other

Speed

Very fast operations compared to other source control

Space

Compression is done across repository not just per file

Minimizes local size as well as push/pull data transfers

Simplicity

Object model is very simple

Large user base 

Has robust tools
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Git is 
Different!

Not a server

Runs thro' SSH

Distributed – developers work on 
their own copy

It stores all info in .git directory –
Hidden!

Very fast!

Not just for source!

Not great with large binary files 
– our videos – no chance!

Some GIT Disadvantages

Definite learning curve
Especially for those used to centralised systems
Can sometimes seem overwhelming to learn

Documentation mostly through manual pages, but 
improving all the time
Terminology unfamiliar with existing SCMs
Learn the basics first!
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A Git Repository

Repository U

n

t

r

a

c

k

e

d

Staged Committed

Git on IBM i

7 Most Useful Commands
Description Command Example

Initialise Git git init git init

Clone an existing repository git clone git clone https://github.com/AndyYouens/GitTest.git

Mark for staging git add git add . 

Commit git commit git commit -m "changes for v1_2" 

Go back to previous commit git reset git reset –hard xt4jb

Log git log git log --pretty=oneline

Status git status git status
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Used to exclude 
files from GIT

In the root 
directory

Must be named 
.gitignore

Git Workflow - Branches

Frictionless Context Switching

Create a branch to try out an idea, commit a few times, switch 
back to where you branched from

Role-Based Code lines

Have a branch that always contains only what goes to production, 
another that you merge work into for testing & others for day to 
day work

Feature Based Workflow

Create new branches for each new feature you're working on so 
you can seamlessly switch back & forth between them

Disposable Experimentation

Create a branch to experiment in, realise it's not going to work, 
just delete it 
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Git Workflow

Node 
Package 
Manager

The World’s largest software registry

The registry contains over 1.5 million code packages

Open-Source developers use NPM to share software

Many organisations use NPM to manage private 
development

Free to use – No Logins, No Passwords!

Installed with Node.JS
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Package.json

A manifest for your project

A central repository of 
configuration for tools

Where NPM stores the 
names & versions of the 
packages it installs

NPM – Semantic Versioning

Also known, as SEMVER

Semver uses three part version number like 3.9.2 

Major, minor & patch numbers
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NPM Versioning

3 digits – 1st = Major Release, 2nd = Minor Release & 3rd = 
Patch Release

Symbols Description

~
if you write ~0.13.0, you want to only update patch releases: 0.13.1 is ok, but 0.14.0 is 
not!

^ if you write ^0.13.0, you want to update patch & minor releases: 0.13.1, 0.14.0 & so on …

* if you write *, that means you accept all updates, including major version upgrades

> You accept any version higher than the one you specify

>= You accept any version equal to or higher than the one you specify

<= You accept any version equal or lower to the one you specify

< You accept any version lower to the one you specify

NPM Versioning - Examples

"dependencies": {

"f_Training": "^1.0.0",

"f_MTD": "~2.2.0",

"f_FTP":"*3.0.0"

},

f_Training will take any patch updates

f_MTD will take any minor & patch updates

f_FTP will take any updates!
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NPM
CLI Commands

NPM Init

NPM Help Install

NPM List 

NPM List --depth 1

NPM List –depth 0 –long

NPM i –g 

NPM uninstall lodash

NPM u -g

NPM Init
Used to set up a new/existing NPM project

npm init

npm init –y (no prompts)
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Our Weather Application

Twitter Analysis
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Open-Source

Databases

Alternatives to DB2 

Open-Source 
Databases
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What is MariaDB?

MariaDB is a replacement for MySQL

It is Open-Source & developed by the MySQL 
developers

One of the most popular database servers in 
the world

It is fast, scalable & robust

Is a community developed version of MySQL

Let me 

show you 

my Beaver!
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Need more 
details on 
MariaDB?

Excellent article!

https://powerwire.eu/
hello-maria

What is SQLite? A RDMS system contained in 
a C programming library

Not a client/server database 
engine 

It is embedded into the end 
program

Most used database engine in the 
world

Reads & writes directly to ordinary 
disk files
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What is SQLite?

Excellent article!

https://powerwire.eu/sqlite-what-is-
that

SQLite Example
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Node Database Example

Node 
Database 

Example -
Functionality

Uses SSL to connect

Signs onto IBMi

Uses cookies to store signon stuff

Accesses Employee table

Lists all employees

Allows updates, deletes & inserts 
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Still Training!

Even in these strange times

We are still giving

Virtual training courses

Get in touch!

Email Andy@formaserve.co.uk

https://www.formaserve.co.uk/training.php

https://learning.formaserve.co.uk

Anything Else

Andy@formaserve.co.uk

+44 (0)330 010958

www.formaserve.co.uk

@FormaServe  & @AndyYouens
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Legal Bumph!

© Copyright FormaServe 
Systems 1990 - 2021

All rights reserved 

All trademarks, trade names, 
service marks & logos 
referenced herein belong to 
their respective companies

No unauthorised use, 
copying or distribution 
permitted

This presentation is for 
informational purposes only

FormaServe assumes no 
responsibility for the 
accuracy or completeness 
of the information within
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