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Andy Youens

IBM i Consultant/Instructor at FormaServe for 29 years

Over 39 years IT experience working with S/34, S/36, 
AS400, iSeries & IBM i

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

Accomplished instructor & an article writer 
specialising in programming on the IBM i

Prior to IT, Andy is proud to have served 10 years in 
the Royal Navy as a communications expert
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Best Source Comments …

// I am not sure if we need this, but too scared to delete. 

// Autogenerated, do not edit. All changes will be undone.

// Dear maintainer:
// Once you are done trying to 'optimize' this routine,
// & have realized what a terrible mistake that was,
// please increment the following counter as a warning
// to the next guy:
// total_hours_wasted_here = 42

// Class used to work around Richard being a fucking idiot

double penetration; // ouch

// Catching exceptions is for communists

// If this code works, it was written by Paul. If not, I don’t 
know who wrote it

// TODO make this work

// When I wrote this, only God and I understood what I was 

doing - Now, God only knows
// I dedicate all this code, all my work, to my wife, Darlene, 
who will have to support me & our three children & the dog 
once it gets released into the public
// 6/7/02 Adding temporary tracking of Login screen 
// 5/22/07 Temporary my ass

// drunk, fix later

return 1; // returns 1

// Replaces with spaces the braces in cases where braces in 
places cause stasis 
$str = str_replace(array("\{","\}")," ",$str);
Catch (Exception e) { 
//who cares? 
}
// Always returns true
public boolean isAvailable() { 
return false; 
}

A Node Application – f_MTD

HMRC 
Making 

Tax 

Digital
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Node.js on IBM i

Installing Open Source
&

Node

OSS Management Flow 
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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, as Open Source;
Apache HTTP Server
PASE - 1998
Zend Server & PHP - 2006

Back in 2015 IBM decided to make 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

9

10



10 June 2019

© FormaServe Systems Ltd 1990 - 2019 6

Open Source Management

5733OPS populated 
by group PTFs

Not updated for 2 
years

No future 
updates!

What about 5733OPS?

The 5733OPS licensed program is now longer required!

Has now been depreciated by IBM

End of Life this year

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!

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
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RPM Repositories

IBM has created a RPM repository for open source packages 
that have been 

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

Yum – What is it?

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!
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Yum  

Runs in PASE

Interfaces

5250       Call QP2Term

Remote Shells

Windows 10 SSH Client

Chrome SSH Plugin

Putty

Git Bash

OpenSSH
SSH Server must be running - StrTcpSvr *SSHD

Yum Example 

17

18



10 June 2019

© FormaServe Systems Ltd 1990 - 2019 10

Yum Example 

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
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Using These Resources

RPM packages are now downloaded to the IFS directory

/QOpenSys/pkgs

Lic Pgm/PTF Location

Original location

/QOpenSys/QIBM/ProdData/OPS
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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://bitbucket.org/ibmi/opensource/src/master/docs/yum/

Access for Client Solutions

The latest version of ACS allows 
the management of Open 
Source Packages

Version 1.1.8.0 - June 2018

Preferred way to manage OSS

IBM i OS 7.2 & later

Majority of packages run on 7.1
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Access for Client Solutions

Uses Secure Shell to make a SFTP secure connection to your 
IBM i

Make sure you have the SSH server running

STRTCPSVR *SSHD 

Access for Client Solutions

Tools  Open Source Package Management
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Access for Client Solutions

Tools 
Open Source 
Package Management

Access for Client Solutions

Tools  Open Source Package Management
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No Open Source Installed?

Not a problem!

Connecting for the first time the GUI will prompt

‘Do you want to install it now?’ 

Click Yes wait a while & you’re done!

ACS Uses Yum!
Behind the Scenes!
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Using These Resources

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

Node.js on IBM i

Editors/IDEs
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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 

*

*

Microsoft Visual Studio Code

Aka VS Code
A free, lightweight & powerful desktop IDE from Microsoft 
Built-in support for Node.js 
Extensions for other languages 

C++, C#, Java, Python, PHP, .NET etc
Download

https://code.visualstudio.com/download
Documentation

https://code.visualstudio.com/docs
Tutorial 

https://code.visualstudio.com/docs/nodejs/nodejs-tutorial
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Visual Studio Code – IBM i Connection

SFTP connection to IBM i?

Use Code extensions

Ensure *SSHD server 
running - StrTcpSvr *SSHD

Visual Studio Code – IBM i Connection

SSH connection to IBM i?

Use Code extensions

Ensure *SSHD server running -
StrTcpSvr *SSHD

https://core.profoundlogic.com/docs/display/PUI/Remote+Editing+with+VS+Code
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Node.js on IBM i

Git on IBM i

Git Advantages

Resilience
No one repository has more data than any other

Speed
Very fast operations compared to other source control

Space
Compression can be done across repository not just per file
Minimizes local size as well as push/pull data transfers

Simplicity
Object model is very simple

Large userbase 
Has robust tools
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Git is Different!

Technically
Not a server

Runs thro' SSH

Distributed – developers work on their own copy

Stores info in .git directory

Very fast!

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

Windows support can be an issue – IBM i even more!
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GIT Workflow

Git on IBM i

7 Most Useful Commands
Description Command Example

Initialise Git
git init

git init --bare (for a barebones repo)

Clone an existing repository git clone
git clone 
https://github.com/AndyYouens/GitTest.git
git clone andy@galatea:/f_mtd_dev/vat 

Commit (Snapshot) git commit git commit -m "changes for v1_2" 

Status git status

Mark files for staging git add .

Log git log git log --pretty=oneline

Go back to previous commit git reset git reset --soft HEAD~1
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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 Codelines
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 

Git on IBM i

Ignore files

.gitignore
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Git on IBM i

Download & Install Git for Windows

https://git-scm.com/download/win
Install Git on IBM i, if not installed

Node.js on IBM i

Package.json

A manifest for your project
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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 
package it installs

Package.JSON - Versioning

Versions have 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
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Node.js on IBM i

Shopping Cart Application

Shopping Cart on GitHub
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Shopping Cart on GitHub

Use Git to clone on IBM i

git clone https://github.com/gtsopour/nodejs-
shopping-cart.git your_project

Edit source to use your port number

Run

Modify

Add more products to the list

Increase prices by 15%

Node.js on IBM i

Frameworks
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10 Node Frameworks

Node Express

Socket.io

Meteor.JS

Koa.JS

Sails.js

MEAN.io

Nest.JS

Loopback.io

Keystone.JS

Feathers.JS

Node Express Website

Install Express
Npm init ~ Input your project info
Npm install --save express
Express name_of_your_app --view pug
Change directory

cd name_of_your_app
Install dependencies

npm install
Run the app

SET DEBUG=vat:* & npm start
Creates the application file directory structure
Uses port 3000 by default

Don’t forget!

53

54



10 June 2019

© FormaServe Systems Ltd 1990 - 2019 28

Develop Website using Express

Develop Website - Nodemon

Install NodeMon
Npm install Nodemon -g

A utility that will monitor for any changes in your 
source & automatically restart the server
Perfect for development
Use Nodemon instead of node to run your code & 
now your process will automatically restart when your 
code changes

IBM looking at problems restarting with 
Nodemon on IBM i – (use –L parameter)
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Node.js on IBM i

An IBMi 

Dashboard Application

iDash for IBM i

Open source 
project that aims 
to make it easy to 
create dashboard 
pages for IBM i
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iDash

Install on IBM i
git clone https://bitbucket.org/litmis/ibmidash.git idash
npm install
Create SSL certificates

openssl genrsa -out ibmidash-key.pem 2048
openssl req -new -sha256 -key ibmidash-key.pem -out 
ibmidash-csr.pem
openssl x509 -req -in ibmidash-csr.pem -signkey ibmidash-
key.pem -out ibmidash-cert.pem

Use Node Version 8
/QOpenSys/pkgs/bin/nodever 8

Edit source to use your port number

iDash – Your Enhancements

Can you think of any enhancements?

How about adding?
Display Server Firmware

Display the History Log for the last 24 hours

Show all scheduled jobs

Show top 10 table index advisors
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iDash – My Enhancements

Node.js on IBM i

Miscellaneous Bumph!
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Node - REPL

Read, Evaluate, Print & Loop

An interactive environment

A command line for Node - Node’s QCMD! 

Run individual commands – Same as CL!
Used to test your code

To start:

Type NODE into QShell

To return to QShell - .exit REPL

Node Debug

Instructions for using Node.js Debug with Chrome Developer 
Tools on the IBM i can be found at:

https://groups.google.com/forum/#!topic/c
omp.sys.ibm.as400.misc/UBgEyol5OCI
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signal

Running Node in Batch

Running Node in batch

ADDENVVAR ENVVAR(QIBM_MULTI_THREADED) 
VALUE(Y)
Create a Shell script pointing at the node program – see below

SBMJOB CMD(QSH 
CMD('/formaserve/website.sh')) JOB(WEBSITE) 
LOG(4 0 *SECLVL) LOGCLPGM(*YES) 
CPYENVVAR(*YES)

------------ website.sh website.sh website.sh website.sh ------------
cd /websitecd /websitecd /websitecd /website
node websitenode websitenode websitenode website

Running Node in Batch
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Anything Else

Andy@formaserve.co.uk

+44 (0)330 010958

www.formaserve.co.uk

@FormaServe  & @AndyYouens

Read My PowerWire Articles

Articles on; 
RPG
PHP
DB2

Temporal Tables
RCAC
Field Procedures 

CL 
Node
Open Source
etc, etc .. .. .. .. 

Sign up to PowerWires' monthly newsletter
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FormaServe

Need a IBM i partition?
Contact us if you need a short term IBM i partition
You can use for:

Trying new features, temporal tables, authority collection, etc. …
OS & Application testing a new release
Open Source Proof of Concept
Application archiving

Full remote access & QSECOFR authority
Lease for as long as you need!

Training
FormaServe IBM i Training -
http://www.formaserve.co.uk/training.php

Legal Bumph!

© Copyright FormaServe 
Systems 1990 - 2019

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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