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About your speaker

• Business Architect of Open Source Technologies

• Reach me at:

– jgorzins@us.ibm.com

– Twitter: @IBMJesseG

mailto:jgorzins@us.ibm.com
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Open Source Overview
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Revolutionary change for IBM i

• Companies using open source software (OSS)
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Open Source Software (OSS) is common sense!

• Fundamentally extends capabilities of the platform

• Brings solutions for real business needs

• Offers protection of investment with evolving/modern business needs

• Addresses top concerns as identified by IBM i Marketplace Survey

https://www.helpsystems.com/resources/guides/ibm-i-marketplace-survey-results

– Security

– Availability

– Modernizing applications

– IBM i Skills

– Data growth

– Analytics/BI

– Reduce IT spending

https://www.helpsystems.com/resources/guides/ibm-i-marketplace-survey-results
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Open Source is a Gateway

• AI

– IBM Watson Portfolio

o Watson Studio

o Machine Learning

o Machine Learning Accelerator

– PowerAI Vision

– Run Machine Learning and Deep Learning natively

• Quantum Computing

• IoT

• REST & Web Technologies

• eCommerce
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IBM i: Very different from 5 years ago!

• Stuff we’ve seen IBM i do with OSS:

– Artificial intelligence

– IoT

– 3D visual rendering

– REST & microservices

– Interacting with social media

– CI/CD pipelines

– Interacting with Amazon, eBay, etc.

– Modern web interfaces with Vue, React, Angular, etc

– Quantum computing

– Integration with video feeds

– Report generation (PDF, Excel, etc)

– git source control
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What’s been delivered

• Language Runtimes

• Tools

• Frameworks



© 2016, 2020 IBM Corporation

Built and Delivered with RedHat technology

• Automated builds

• Automated testing 

• Continuous integration+delivery

• Hundreds of open source packages

– Over 300 RPM packages available

• Easy installation and management 

• Community growth

– Industry-standard technology

• To get started, http://ibm.biz/ibmi-rpms

http://ibm.biz/ibmi-rpms
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Investing in Ease-of-Use

IBM i Access Client Solutions

RPM management tooling.  

• See RPMs installed in this location (chroot)

• See if updates to the installed packages are 

available

• View ALL available RPM packages 
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Install RPMs without Internet Access?

• Brand new!

(released last month)

• Allows RPM install if IBM i

has no Internet access!
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The Hybrid Approach

IBM i
World’s Best RDBMS

COBOL+RPG

Lowest cost of ownership 

(TCO)

Reliability, securability, 

efficiency

Protection of investment

Open Source
Artificial Intelligence

Quantum Computing

Microservices / APIs

DevOps

Internet of Things

Web Technologies



© 2016, 2020 IBM Corporation

Some of Jesse’s favorite success stories

• “The ability to run the latest open source software alongside unmodified code from the 1980s is surely 

unheard of on any other platform, and this offers huge value to our business in terms of reducing both 

ongoing risk and costs in IT.”

– https://www.ibm.com/case-studies/cras-systems-open-source

• “The fact that the platform supports open source solutions means that we can leverage the very best 

technology and benefit from the support and development of the open source community while avoiding 

inhibitive licensing costs.

– https://www.ibm.com/case-studies/fibrocit-systems-furniture-design

• “Everything – both core business systems and the new open source solutions – runs on IBM i, so reliability 

is perfect as always. And the faster processes have certainly made our lives easier.”

– https://cms.ibm.com/case-studies/winsol-systems-hardware-manufacturing-digitization

https://www.ibm.com/case-studies/cras-systems-open-source
https://www.ibm.com/case-studies/fibrocit-systems-furniture-design
https://cms.ibm.com/case-studies/winsol-systems-hardware-manufacturing-digitization
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Some of Jesse’s favorite success stories

• “We can develop in C, PHP, Java – there’s now a full range of open source software on the platform that 

meshes seamlessly with the core technologies that we’ve been running for decades.”

– https://cms.ibm.com/case-studies/kube-pak-systems-gardening-wholesale

• “The website runs using a combination of RPG and open source software. All of it integrates seamlessly 

with the IBM i operating system”

– https://www.ibm.com/case-studies/immo-bonehill-systems-hardware-website-compliance

• “The solution combines tried-and-trusted systems with the latest in open source innovation to create new 

value.”

– https://www.ibm.com/case-studies/ORIS

https://cms.ibm.com/case-studies/kube-pak-systems-gardening-wholesale
https://www.ibm.com/case-studies/immo-bonehill-systems-hardware-website-compliance
https://www.ibm.com/case-studies/ORIS


© 2016, 2020 IBM Corporation

http://ibm.biz/ibmistories
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Some of the Latest News
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General direction of open source

• Focus on: Integration, integration, integration!!

• Continued investment in:

– Language (Python, Node.js, PHP) integration libraries

– Various Message Queueing technologies (ActiveMQ, Apache Kafka, ZeroMQ, etc) 

– Integration with cognitive and quantum technologies

– Db2 enhancements

– Db2 connectivity (including ODBC)

• Many technologies available in RPM form

– Many many more available from the community

18
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"man page" viewer

19
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Choose your PASE shell with chsh utility

• First….

– yum install chsh

• To change the default shell for yourself:

– chsh -s /QOpenSys/pkgs/bin/bash

• To change the default shell for some other user:

– chsh -s /QOpenSys/pkgs/bin/bash OTHERUSR

• To change the default shell for all users:

– chsh -s /QOpenSys/pkgs/bin/bash '*DEFAULT'

• The default shell can be verified with the following SQL query:

– select authorization_name, pase_shell_path

from qsys2.user_info

where pase_shell_path is not null; Note, this assumes that the bash package has 

been installed:
yum install bash
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Open Source Relational Databases

• Popular open source packages

– PostgreSQL ( https://www.postgresql.org/ )

o https://github.com/IBM/ibmi-oss-examples/blob/master/postgresql/installingpostgresqlonibmi.md

– MariaDB ( https://mariadb.org ) 

– Redis ( https://redis.io/ )

• Delivered in RPM form only

• Primary purpose is to enable new open source solutions

https://www.postgresql.org/
https://github.com/IBM/ibmi-oss-examples/blob/master/postgresql/installingpostgresqlonibmi.md
https://mariadb.org/
https://redis.io/
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logrotate

• Log files getting unwieldy? Manage them with logrotate!

• The logrotate tool can be used to automatically

– Rotate

– Compress

– Remove

your log files. 

• Useful for log files that could grow very large if unchecked.

• Very configurable, allowing you to customize:

– the name format of archived logs

– how many logs to keep

– whether the archived logs should be compressed 

• For more information, see https://linux.die.net/man/8/logrotate

22

https://linux.die.net/man/8/logrotate
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Node.js version 14 (available since April)

• For Node.js release schedule, see: https://github.com/nodejs/Release

23

https://github.com/nodejs/Release
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Apache Camel

• Has modules/adapters for:

– Spring Boot

– OSGi

– Kafka

– AWS

– ActiveMQ

– MongoDB

– Facebook/Twitter

– IoT

– Google Sheets

– Git

– GraphQL

– REST

– Nagios

– PDFs

– WordPress

– Twilio

– TONS more!!

– …. Including IBM i via JT400!

https://camel.apache.org/components/latest/jt400-

component.html

• Dubbed “the swiss knife of integration”

• Learn about Enterprise Integration Patterns: 

https://camel.apache.org/components/latest/eips/enterprise-

integration-patterns.html

https://camel.apache.org/components/latest/jt400-component.html
https://camel.apache.org/components/latest/eips/enterprise-integration-patterns.html


© 2016, 2020 IBM Corporation

How Does It Work?

• And, you can chain these Exchanges together – just like piping commands through UNIX – and form a 

Camel Route

• The “Out” message of a previous Exchange becomes the “In” message of a new Exchange:

P
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t

P

In
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t

P

In
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Camel components

Uhm, yeah, the list isn’t gonna fit…

The point is there are a lot!
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Interacting with Camel-JT400 Component

New!
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Ready-made examples

• https://github.com/IBM/ibmi-oss-examples/

• So far, these examples are included:

– msgq_to_email: A route from a message queue to email. That is, any messages sent to the given 

queue will be sent in the body of an email.

– dtaq_to_kafka: A route from a data queue to Apache Kafka. Any entry placed on the data queue will 

be sent to a Kafka bootstrap server. 

o Includes example which demonstrates how a bank might use this technology to publish changes 

to a customer database to a Kafka topic.

https://github.com/IBM/ibmi-oss-examples/
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INSERT

UPDATE

DELETE

Db2 updates streamed to Kafka
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Lots of other goodies

• Security

– GNU Privacy Guard (GPG)

– Curl with SSH and SFTP support

• Compression

– zstd

– pigz

– p7zip

• Connectivity

– autossh

– Paramiko

30
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Connectivity libraries – important enhancements

• Plumbing for SSH transport, meaning one can integrate with IBM i:

– In a truly platform-agnostic way (including cloud-native)

– No native requirements on the client

– Through a single TCP port

– Without configuring/running Apache web server

• Python database connector

– ODBC support, pyodbc delivered as RPM, easy to install

– SQL Alchemy adapter

• Python itoolkit

– Supports SSH transport

• .NET IbmiXmlserviceStd module

– SSH transport coming
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Connectivity libraries – important enhancements

• PHP database connector

– ODBC Support in Community PHP 

o Now preferred over PDO_IBM/ibm_db2 ?

• PHP itoolkit

– Supports ODBC as connection mechanism

– SSH transport coming 
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Connectivity libraries – important enhancements

• Node.js database connectors

– Numerous enhancements to ‘odbc’, ‘idb-connector’, and ‘idb-pconnector’ modules

o Connection pooling

• Node.js itoolkit

– Version 1.0 release candidate is out (‘npm install itoolkit@rc1’)!

o SSH transport

o More modular and sensible class names and architecture

o Decoupling of IBM i logic from xml/JSON processing



© 2016, 2020 IBM Corporation

General direction of open source

• Focus on: Integration, integration, integration!!

• Continued investment in:

– Language (Python, Node.js, PHP) integration libraries

– Various Message Queueing technologies (ActiveMQ, Apache Kafka, ZeroMQ, etc) 

– Integration with cognitive and quantum technologies

– Db2 enhancements

– Db2 connectivity (including ODBC)

• Many technologies available in RPM form

– Many many more available from the community

34
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Open Source Support
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SWMA-included support for open source

• Installation of RPM packages

– yum command line

– IBM i Access Client Solutions (ACS)

• Some non-RPM deliverables in IBM products

– 5770-SC1 (OpenSSH/OpenSSL)

– 5770-DG1 (Apache HTTP Server)
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SWMA- What’s NOT included??

• 5733-OPS

– Has been dead since last year 

(https://www-01.ibm.com/support/docview.wss?uid=nas8N1022039 )

• Defects in RPM packages or associated technologies 

(npm packages, etc)

• Usage/configuration of RPM packages or associated 

technologies

https://www-01.ibm.com/support/docview.wss?uid=nas8N1022039
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Premiere Open Source Support

• Support can be purchased from IBM Technology Support Services (TSS) or through our sellers

– Worldwide offering

– 24x7 or 9x5 support

– Cross-platform

– Available for a large number of open source packages
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Significant “Supportables” for IBM i

• Git

• Jenkins

• Rsync

• Ansible

• Node.js

• PHP

• Apache Tomcat 

• WordPress

• Python

• R

• Apache Camel

• Apache Kafka

• For more resources, see                http://ibm.biz/ibmi-oss-support

http://ibm.biz/ibmi-oss-support
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Improve Productivity
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Open Source = Productivity Gains

• Application developer

– More pre-made libraries

– More information

– More tooling

• System Admin

– Automation, automation, automation!

o Python scripts, shell scripts, etc

o Tools such as Ansible
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Open Source and RedHat
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Installing Ansible

• On IBM i, simple "yum install ansible" (or use ACS)

• This allows IBM i to be the control node
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Installing Ansible

• On other platforms

– Maybe there's a package available for yum/apt/zipper. Check that first

– Or, just use Preferred Installer for Python ("pip"), probably with the "pip3" command
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Ansible modules for IBM i

• https://github.com/IBM/ansible-for-i

• https://ibm.github.io/ansible-for-i/modules.html

• Modules to (among many other things)

– Manage devices

– Manage PTFs

– Synchronize/move files

– Save objects

– Query job logs

– Install products

– Install open source software

– Reboot the system

https://github.com/IBM/ansible-for-i
https://ibm.github.io/ansible-for-i/modules.html
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Installing AWX

• See https://github.com/ansible/awx/blob/devel/INSTALL.md

• Essentially boils down to:

– clone the repository

– Deploy to container

• The system that runs the AWX service will need to satisfy the following requirements

– At least 4GB of memory

– At least 2 cpu cores

– At least 20GB of space

– Running Docker, Openshift, or Kubernetes

– (optional) PostgreSQL version 10+

https://github.com/ansible/awx/blob/devel/INSTALL.md
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AWX
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Address the Skills Gap
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Skills

• Acquisition

– Easy to find developers to 

write IBM i applications!

• Utilization

– Current development staff

needing new skills?
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Hiring
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Hiring
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Hiring



© 2016, 2020 IBM Corporation



© 2016, 2020 IBM Corporation

Revolutionary change: Fresh Faces
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Fresh Faces – Tony Turetsky

"Our company is currently 

pairing exciting new front-end 

web technologies such as React 

while running the back end on 

our trusted IBM i. This allows us 

to give our applications a much 

more modern look and feel, 

compared to green screen, 

without losing any of the security 

or ease-of-record access that 

we love about IBM i."
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Fresh Faces – Mike Zaringhalam

"I admit that I never knew about 

the IBM i platform until I started 

at P.C. Richard & Son. When 

they mentioned the platform, 

my immediate thought was that 

this is a deprecated technology. 

Now, every time I hear about 

new functionality coming to IBM 

i or the function that currently 

exists, it reminds me that I was 

wrong."
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Making Application Development “Normal”

• IBM i can be accessed with an SSH client

– X11 forwarding is supported

• Filesystem can be accessed with

– SMB 

– sftp/scp

– sshfs

– ftp/ftps

– several IBM i-specific access tools

• Tools used for editing code

– Visual Studio Code

– Notepad++

– Eclipse

– Eclipse Orion

– vi/emacs/joe

– Rational Developer for i
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Making Application Development “Normal”

• Industry-standard programming languages

• Industry-standard web frameworks

• Industry-standard design patterns

• Industry-standard tools

• Industry-standard security and cryptography

• Industry-standard system access

• Industry-standard deployment methodologies

• Industry-standard database connectivity
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• http://ibmsystemsmag.com/blogs/open-your-i/december-2017/ibm-i-open-source-and-the-talent-that-

follows/

“IBM i Open Source and the Talent That Follows”

“We were open to the grizzled AS/400 veteran, someone with 

database and SQL chops, a student fresh from school, or any 

combination of the above. We wanted to focus on the talent of 

the individual because we knew we had the server to take 

advantage of almost any skillset that walked through the door.

During the hiring process, Jason stood out as the candidate we 

were looking for. He was in the process of wrapping up a two-

year degree at an area technical college and we brought him on 

board as an intern while he wrapped up his last semester. He 

proceeded to exceed our expectations and we set out to hire 

him immediately after his internship and graduation that 

summer.

http://ibmsystemsmag.com/blogs/open-your-i/december-2017/ibm-i-open-source-and-the-talent-that-follows/
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Closing Thoughts
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Resources

• IBM i RPMs (RedHat Technology we use for building/distributing)

– http://ibm.biz/ibmi-rpms

• IBM i Open Source Support

– http://ibm.biz/ibmi-oss-support

• Jesse Gorzinski’s blog

– http://ibm.biz/open-your-i

– https://ibmsystemsmag.com/Power-Systems/06/2020/common-open-source-questions-answered

• Open Source Examples

– http://github.com/IBM/ibmi-oss-examples

• IBM i customer stories

– http://ibm.biz/ibmistories

• Community chat

– http://ibm.biz/ibmioss-chat (join at http://ibm.biz/ibmioss-chat-join )

• Jesse

– jgorzins@us.ibm.com

– http://twitter.com/IBMJesseG

http://ibm.biz/ibmi-rpms
http://ibm.biz/ibmi-oss-support
http://ibm.biz/open-your-i
https://ibmsystemsmag.com/Power-Systems/06/2020/common-open-source-questions-answered
http://github.com/IBM/ibmi-oss-examples
http://ibm.biz/ibmistories
http://ibm.biz/ibmioss-chat
http://ibm.biz/ibmioss-chat-join
mailto:jgorzins@us.ibm.com
http://twitter.com/IBMJesseG
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The Hybrid Approach

IBM i
World’s Best RDBMS

COBOL+RPG

Lowest cost of ownership 

(TCO)

Reliability, securability, 

efficiency

Protection of investment

Open Source
Artificial Intelligence

Quantum Computing

Microservices / APIs

DevOps

Internet of Things

Web Technologies
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Special notices
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This document was developed for IBM offerings in the United States as of the date of publication.  IBM may not make these offerings available 

in other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM 

offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources.  

Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document.  The furnishing of this document does not give 

you any license to these patents.  Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, 

NY 10504-1785 USA. 

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives 

only. 

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or 

guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of  the manner in which some IBM products can be used and 

the results that may be achieved.  Actual environmental costs and performance characteristics will vary depending on individual client 

configurations and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions 

worldwide to qualified commercial and government clients.  Rates are based on a client's credit rating, financing terms, offering type, 

equipment type and options, and may vary by country.  Other restrictions may apply.  Rates and offerings are subject to change, extension or 

withdrawal without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.

All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment.  Actual results may vary significantly and are 

dependent on many factors including system hardware configuration and software design and configuration.  Some measurements quoted in 

this document may have been made on development-level systems.  There is no guarantee these measurements will be the same on 

generally-available systems.  Some measurements quoted in this document may have been estimated through extrapolation.  Users of this 

document should verify the applicable data for their specific environment.  

Revised September 26, 2006



© 2016, 2020 IBM Corporation

Special notices (cont.)
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IBM, the IBM logo, ibm.com AIX, AIX (logo), AIX 5L, AIX 6 (logo), AS/400, BladeCenter, Blue Gene, ClusterProven, DB2, ESCON, i5/OS, i5/OS (logo), IBM Business 

Partner (logo), IntelliStation, LoadLeveler, Lotus, Lotus Notes, Notes, Operating System/400, OS/400, PartnerLink, PartnerWorld, PowerPC, pSeries, Rational, RISC 

System/6000, RS/6000, THINK, Tivoli, Tivoli (logo), Tivoli Management Environment, WebSphere, xSeries, z/OS, zSeries, Active Memory, Balanced Warehouse, 

CacheFlow, Cool Blue, IBM Systems Director VMControl, pureScale, TurboCore, Chiphopper, Cloudscape, DB2 Universal Database, DS4000, DS6000, DS8000, 

EnergyScale, Enterprise Workload Manager, General Parallel File System, , GPFS, HACMP, HACMP/6000, HASM, IBM Systems Director Active Energy Manager, 

iSeries, Micro-Partitioning, POWER, PowerExecutive, PowerVM, PowerVM (logo), PowerHA, Power Architecture, Power Everywhere, Power Family, POWER 

Hypervisor,  Power Systems, Power Systems (logo), Power Systems Software, Power Systems Software (logo), POWER2, POWER3, POWER4, POWER4+, 

POWER5, POWER5+, POWER6, POWER6+, POWER7, System i, System p, System p5, System Storage, System z, TME 10, Workload Partitions Manager and X-

Architecture are trademarks or registered trademarks of International Business Machines Corporation in the United States, other countries, or both. If these and other 

IBM trademarked terms are marked on their first occurrence in this information with a trademark symbol (® or ™), these symbols indicate U.S. registered or common 

law trademarks owned by IBM at the time this information was published. Such trademarks may also be registered or common law trademarks in other countries. 

A full list of U.S. trademarks owned by IBM may be found at: http://www.ibm.com/legal/copytrade.shtml. 

Adobe, the Adobe logo, PostScript, and the PostScript logo are either registered trademarks or trademarks of Adobe Systems Incorporated in the United States, 

and/or other countries.

AltiVec is a trademark of Freescale Semiconductor, Inc.

AMD Opteron is a trademark of Advanced Micro Devices, Inc.

InfiniBand, InfiniBand Trade Association and the InfiniBand design marks are trademarks and/or service marks of the InfiniBand Trade Association. 

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or 

registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries.

IT Infrastructure Library is a registered trademark of the Central Computer and Telecommunications Agency which is now part of the Office of Government 

Commerce.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or its affiliates.

Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.

Linux is a registered trademark of Linus Torvalds in the United States, other countries or both.

Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation in the United States, other countries or both.

NetBench is a registered trademark of Ziff Davis Media in the United States, other countries or both.

SPECint, SPECfp, SPECjbb, SPECweb, SPECjAppServer, SPEC OMP, SPECviewperf, SPECapc, SPEChpc, SPECjvm, SPECmail, SPECimap and SPECsfs are 

trademarks of the Standard Performance Evaluation Corp (SPEC).

The Power Architecture and Power.org wordmarks and the Power and Power.org logos and related marks are trademarks and service marks licensed by Power.org.

TPC-C and TPC-H are trademarks of the Transaction Performance Processing Council (TPPC).

UNIX is a registered trademark of The Open Group in the United States, other countries or both. 

Other company, product and service names may be trademarks or service marks of others.
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