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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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Agenda

The Hybrid Application

High-level Approaches

New HTTP Functions for SQL

More about Apache Camel
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The Hybrid Application
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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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http://ibm.biz/ibmistories
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Satisfying Needs 

Satisfied Need

Db2

RPG
SMS
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RPG program sending SMS messages? Sure!

• As an example, today's presentation will focus on this use case

• RPG Code and/or Db2 tables

– Knows customer data

• Open Source (Node.js)

– Twilio, a third-party service, provides open source libraries

– Could be any OSS-solvable problem, any OSS language!
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What else can OSS augmentation provide?

• Could be anything from the millions of OSS solutions

– Artificial Intelligence

– IoT

– Quantum Computing

– report generation (Excel, PDF, etc)

– REST/web/microservices

• Limitless possibilities

– npm (Node.js repository) has over 1,000,000 packages

– PyPI (Python package index) has over 250,000 packages
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Getting Started at Twilio

• Free trial is available for development purposes

• Need to verify a "to" number

– Personal # for development

• Need to also get a "Twilio number" 

– This will be the "from" number 
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Integration Techniques
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Different approaches (Jesse's personal categorization)

ILE-First

OSS-First

Side-by-Side
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ILE-First Approaches
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Simple Node.js SMS-sending app…
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Simple shell invocation

• QSH CMD('cd /home/JGORZINS/projects/oss-integration-pptx/ibmi-oss-

examples/nodejs/Send-SMS-with-Twilio-from-IBM-i && /QOpenSys/pkgs/bin/node 

sendSMSDataFromQueue.js +15071111111 +13231111111 "Hello there from Barbara"')
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Can wrap it all with a CL command

JESSEG/SENDSMS DESTNUM(+15071111111)                           

TWILIONUM(+13231111111)                         

MSG('Hello from Barbara!') 
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QSHONI

• https://github.com/richardschoen/QshOni

https://github.com/richardschoen/QshOni
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Use when…

• Only integration needed is a simple task dispatch

• Output from OSS side doesn't need to be handled by RPG

– You can do it but it's klunky

• Looking for the simplest solution

• OSS-first approaches aren't sensible
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UNIXCMD

• https://www.scottklement.com/unixcmd/

• https://www.common.org/blogs/temporary-admin1/2018/01/22/a-powerful-way-to-run-unix-and-open-

source-tools-f

• This is a tool to help simplify the process of running QShell or PASE commands from RPG or CL. 

• Implements a SPECIAL file

• When you read the file, you're reading the output of the command. 

• When you write to the file, you're writing data to the command. For CL, it provides OPNPIPE, RCVPIPE, 

SNDPIPE and CLOPIPE commands that open the Unix and send/receive data from it, very similar to the 

way you use files in CL.

https://www.scottklement.com/unixcmd/
https://www.common.org/blogs/temporary-admin1/2018/01/22/a-powerful-way-to-run-unix-and-open-source-tools-f
https://www.common.org/blogs/temporary-admin1/2018/01/22/a-powerful-way-to-run-unix-and-open-source-tools-f
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Use when…

• Standard in/out is a reasonable way to talk to PASE stuff

– Pretty easy refactor

• Coding RPG

• Want synchronous behavior and tighter integration
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OSS-First Approaches
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ODBC Driver

• IBM i Access ODBC driver now supported on:

– Windows

– Linux

– IBM i

• Why ODBC on IBM i?

1. Develop on Windows/Linux, deploy on IBM i

2. Use standard ODBC libraries from various languages (PHP, Python, Node.js, Ruby, R, etc)
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Connectivity libraries

• All major languages come with 

IBM i integration!!

• OSS programs can interact with:

– Db2

– Data Queues

– CL commands

– Data Areas

– RPG Programs

– QSH scripts

– … and pretty much anything else!!
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Toolkits

• Toolkits provide the ability to integrate with various features/functions/programs of IBM I

• Node.js toolkit: 

– https://github.com/IBM/nodejs-itoolkit/

• PHP Toolkit for IBM i:

– http://yips.idevcloud.com/wiki/index.php/XMLSERVICE/PHP

– https://github.com/zendtech/IbmiToolkit/

• Python itoolkit

– https://github.com/IBM/python-itoolkit/

• Ruby itoolkit

– https://bitbucket.org/litmis/ruby-itoolkit

• Swift 

– https://bitbucket.org/litmis/swift-itoolkit

• .NET

– https://github.com/richardschoen/IbmiXmlserviceStd

NOTE:  Documentation 

for Ruby, Swift, and .NET 

is not sufficient to 

complete the capability 

information provided on 

the following slides

https://github.com/IBM/nodejs-itoolkit/
http://yips.idevcloud.com/wiki/index.php/XMLSERVICE/PHP
https://github.com/zendtech/IbmiToolkit/
https://github.com/IBM/python-itoolkit/
https://bitbucket.org/litmis/ruby-itoolkit
https://bitbucket.org/litmis/swift-itoolkit
https://github.com/richardschoen/IbmiXmlserviceStd
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OSS calling RPG via itoolkit
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Use when…

• ILE/Db2 code is modularized

– You have a callable function that returns what OSS side needs

• Want a direct, tight integration between OSS and ILE
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OSS getting information via SQL
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Use when…

• ILE/Db2 code is modularized

• Pursuing data-centric programming

• Want something cleaner (less entanglement) than direct program calls

• Looking for language-agnostic solution
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Side-by-Side Approaches
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Data Queues

• Data Queues are great tools for general IPC. 

• Also a great tool for cross-language support. 
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Data Queue example

*DTAQ
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Data queue example code

RPG forms JSON that looks like this:

{"body":"Hello World", "to":"+123456789", "from":"+123456789"}

Sends it like this:
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Use when…

• Asynchronous processing is OK

– Two-way communication can be done, but klunky

• You optionally want OSS jobs to handle requests in batch-like function

• It's easy to wire in data queues with existing logic
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REST API call to OSS

Third-party service or open source librari

Completes the Unit of Work

OSS Code

Knows how to be called via REST Leverages OSS libraries 

RPG code

Knows how to call REST APIs Invokes OSS code via REST
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In this example:

1. We expose a rest API in Node.js

– http://localhost/send/<phone_number>

– HTTP method POST

– One parameter, "body"

2. We call that API from RPG

3. Node.js performs the task and returns the result
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Use when…

• You need a synchronous, function-call-like behavior

• You want to process return values in RPG/ILE

• You want loose coupling and language-agnosticism

• Looking for the most robust and industry-standard technique
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Running OSS-y jobs as a service

Submit to batchCL

Install coreutils-gnu and use "nohup"PASE/SSH

Use ServiceCommander

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

• Define the program in a .yaml file

• TIP: For POJO camel applications, submit to batch with a custom job name

PASE/SSH
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Using Service Commander for Kafka server 

• Open source utility for starting/stopping/managing services(jobs) on IBM i

Ghttps://github.com/ThePrez/ServiceCommander-IBMi
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New HTTP Functions
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New HTTP Functions for SQL (QSYS2)

• HTTP_GET, HTTP_POST, HTTP_PUT, HTTP_DELETE

• Two part blog series:

– https://techchannel.com/SMB/09/2021/new-sql-http-functions-part-1

o Overview of the new services

– https://techchannel.com/Trends/09/2021/sql-http-part-2

o Integrating with OSS

https://techchannel.com/SMB/09/2021/new-sql-http-functions-part-1
https://techchannel.com/Trends/09/2021/sql-http-part-2
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Contrasted with SYSTOOLS predecessors
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Why use OSS to accomplish a task, then?

• Sending SMS with Twilio is an atypical example

– REST APIs only available for certain services, made easy with OSS libraries

– Requirements might involve a number of things that really can't (or shouldn't!) be done in RPG

– Might have a number of tasks that make sense to chain into a single OSS-language function

• APIs can change

– Easier to update the OSS library than to update your code

– Twilio (and other smart ones) use date-based versioning, so not an issue

• Might be easier to secure communication

– DCM vs. open source 

• You might already have an OSS component of your application
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Another example: DNS Lookup

• Discussed in more detail in blog entry referenced earlier

• Simple DNS lookup can be done in a Node.js HTTP API:
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Simple DNS
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Advanced DNS sample

• Retrieve detailed DNS records

• Allow DNS server to be specified
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TLS Setup

• If the certificate isn't trusted, you may get an error
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Trusting the certificate

• Option 1: Import into DCM (or click "Populate CA Certificates" in DCM GUI if it's a common cert)

• Option 2: Use DCM-Tools open source toolset

https://github.com/ThePrez/DCM-tools/

To trust the certificate from localhost port 8089:
dcmimport --fetch-from=localhost:8089

To trust the certificates installed into PASE OSS environment:
dcmimport --installed-certs

https://github.com/ThePrez/DCM-tools/
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A few more thoughts on Apache Camel
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What is Apache Camel

• A Java-based integration framework

• As Jesse says, "it can be used to connect anything to anything"

• Information about Camel with IBM i:

– https://ibmi-oss-docs.readthedocs.io/en/latest/camel/README.html
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Apache Camel JT400 component

New!
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Many other components for interacting with IBM i, for instance…..

• JDBC/SQL

• Paho (mqtt/IoT)

• Exec (execute a command)

• File

• FTP/sFTP

• HTTP

• SSH
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What’s Camel?

• Camel is an open source MOM language developed by 

Apache and based on Enterprise Integration Patterns

• Centers around 60+ common patterns found in Enterprise 

integration projects

• Defines these common patterns in a vendor neutral way

• Camel aims to provide a language which implements these 

patterns, in a style modeled after the UNIX pipeline
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Integration Patterns – Content Based Router
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Integration Patterns – Content Enricher
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Integration Patterns – Recipient List
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Integration Patterns – Scatter-Gather



71 |  IBM i and Apache Camel

Disk Monitor Example

Instantiate Timer 
to kick off the 

route
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Disk Monitor Example

Set the body of 
the message 

(SQL)
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Disk Monitor Example

Route the 
message to the 

JDBC component 
(note the "jt400" 

datasource)
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Disk Monitor Example

Translate the 
results to a 

simple number
(Message 

Translator EIP)
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Disk Monitor Example

Make a decision
(Content Based 

Router EIP)



76 |  IBM i and Apache Camel

Disk Monitor Example

Reformat the 
message
(Content 

Enricher EIP)
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Disk Monitor Example

Route to logging 
and email
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Disk Monitor Example

Suspend the 
context for 1 

hour
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Deploying your first simple routes

• Examples use Java and Maven

– Maven has a central repository of packages

– Configuration of project in 'pom.xml' file

– Feel free to dig in the examples to learn more
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Closing thoughts
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Where can I get this code? 

• Most of the code discussed today is published at

https://github.com/ThePrez/OSS-integration-pptx

– Needs your own setup (Twilio account, etc)

– Questions or problems? Just open an issue!

• DNS Lookup sample code:

– https://github.com/IBM/ibmi-oss-examples/tree/master/nodejs/fastify/dns_api

https://github.com/ThePrez/OSS-integration-pptx
https://github.com/IBM/ibmi-oss-examples/tree/master/nodejs/fastify/dns_api
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Open Source 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

Brand new landing page:
http://ibm.biz/ibmioss

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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Jesse's Favorites

REST

UNIXCMD



Questions?
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What else?

• More ways than I can list!!

• Today's presentation are just a few of Jesse's favorites

• Collaboration and open-mindedness is key (the real "skills gap"?)

• With open source, you're never alone
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