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Kafka, Camel, and other IBM i
integration techniques

Presented by:

Jesse Gorzinski

jgorzins@us.ibm.com

Twitter: @IBMJesseG

Quick Exercise…

I’m going to show you three slides

They all have something in common…

See if you can figure out what it is!
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The Chupacabra

A Magical Unicorn…
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A Fully Homogeneous Enterprise 
Landscape…

✓ None of these things exist in real life!
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Agenda

Apache Kafka

Apache Camel

HTTP Functions

Etc
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Apache Kafka
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Traditional Enterprise Messaging

• Applications often have a need to send information back and forth to one another in a normalized fashion

• Before the advent of messaging systems, it was often difficult if not impossible to “federate” applications 

written in disparate languages or residing on heterogeneous platforms

• For instance, JMS, the Java Messaging Service, arose out of a growing need to federate very different 

systems with each other

Java Application IBM i Application
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ESB Capabilities

• In general, an ESB should provide the following functionality:

– Transport Invocation – protocols and data binding

– Data routing and transformation – Message routing patterns

– Platform mediation – Language-specific adapters and mapping

– Messaging – Message oriented middleware patterns

– Orchestration – Business process coordination

– QoS – Security, guaranteed delivery, transactions

– Administration – Monitoring, operational administration

– Platform agnosticism – Loose coupling, support for disparity

– Data validation – Schema and/or canonical data validation
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Message oriented middleware

• If you don’t need a full ESB, you may still be making use of (and paying for) commercial messaging

• Technically, MOM is any platform that sends and receives messages between distributed applications

• Commercial versions include IBM MQ, Amazon SQS, and Oracle AQ, many others

• This pattern allows for asynchronous processing, and normalization of data exchanges

• Clients connect to a messaging provider, and send and receive messages via that provider

© 2016, 2021 IBM Corporation

Meet:  Some Really Good, "Free" Solutions!

• Apache ActiveMQ is a JMS implementation, and can help with both federation of systems and 

asynchronous processing

• Apache Camel is a sophisticated message oriented middleware language, with hundreds of integration 

components

• Apache Kafka is a high-throughput streaming event engine suitable for very large datasets

• So…
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Hybrid Multicloud

• What needs drove Zookeeper, ActiveMQ, Kafka?  

– Data federation 

– Edge computing

– Distributed computing

– Large data workloads

© 2016, 2020 IBM Corporation
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Industry interest in Kafka

Analysis of key industries using Kafka. 

(Source: https://kafka.apache.org)

Analysis is based on the 10 largest 

companies in each sector.
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Streaming vs. Traditional Message Queuing

• Primarily, the difference comes down to how messages are processed by receiving systems

• In traditional message queueing (not topics), a single message is processed at a time, even if that payload 

contains a lot of data:

Consumer 

A

Consumer 

B

Consumer 

C

15

16



4/27/2022

9

© 2016, 2021 IBM Corporation

Streaming or Stream Processing

• Streaming differs in that chunks of data, or series of messages tend to be processed or at least referenced 

at a time

• Historical data is usually an option as well, and consumers can time slice the data they want to receive

Consumer 

A

Consumer 

B

Consumer 

C
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Partitions

• Kafka stores streamed data in Partitions, which are on-disk logical groupings of writes from Producing 

applications

• Notice that “new” writes are written to the end of these partitions, which is much different from ActiveMQ, 

and other traditional FIFO messaging solutions

• Consuming applications will be able to subscribe to a single partition

• This allows for excellent redundancy in retaining the data and good load balancing across storage

• It also provides a straightforward mechanism for achieving horizontal scale

0 1 2 3 4 5 6

0 1 2 3 4 5Partition 0

Old 

Data

New Data

Writes
Partition 1

Partition n 0 1 2 3 4 5 6

Kafka Topic
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Obtaining Kafka

• Kafka is maintained and distributed from its top-level community home, https://kafka.apache.org:

© 2016, 2021 IBM Corporation

OK, but why is Kafka such a big deal?

Powerful Fast

Standardized Distributed

Durable
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Use cases

• Artificial intelligence

• Infrastructure monitoring

• Transaction monitoring

• Real-time reporting

• Microservices

• Fraud/anomaly detection

• Heterogeneous applications

© 2016, 2021 IBM Corporation

OK, but how do I stream/consume data?

• https://ibmi-oss-docs.readthedocs.io/en/latest/kafka/README.html

• Db2 Triggers and Apache Camel: stream events in real-time

• Kafka Connect JDBC Source connector: Simple, polling-based technique

• InfoSphere Data Replication and the CDC Replication Engine for Kafka

• Native ILE Kafka client (unsupported): call Kafka functions directly from ILE programs.

• Confluent Platform

– ksqlDB, which provides an SQL interface 

– Kafka REST APIs, which provide a REST interface

21

22

https://ibmi-oss-docs.readthedocs.io/en/latest/kafka/README.html


4/27/2022

12

© 2016, 2021 IBM Corporation

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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How Does It Work?

• Exchanges can be chained together – like piping commands through *NIX – to form a Camel Route

• The "Out" message of a previous Exchange becomes the "in" message of a new Exchange

• This defines the route

© 2016, 2021 IBM Corporation

Consume 
data

Process 
data

Log activity
Send data 

somewhere
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There are a lot of components!!

© 2016, 2021 IBM Corporation

Synergy with the Operating System via Apache Camel

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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Db2 Enhancements for Apache Camel

• JSON Publishing Functions provide data in a manner understood by Kafka/ActiveMQ consumers

• Data Queue Functions allow integration with queues (and therefore Apache Camel) directly from the 

database
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Camel Source

• Camel routes can be coded in Java DSL

• Or by using Camel Spring DSL XML files

from("activemq:foo").filter().
xquery("//foo").
to("activemq:bar")

<route xmlns="http://camel.apache.org/schema/spring"
id="TimerClient">

<from uri=”activemq:topic:broadcastData"/>

<setBody>

<constant>This is a test JMS message.</constant>

</setBody>

<to uri="activemq:Test_ActiveMQ_Route.inQueue"/>

</route>
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Integration Patterns – Content Based Router

• Message routing based on message criteria
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Integration Patterns – Content Enricher

• Pattern adds data to message from another source
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Integration Patterns – Recipient List

• Message broadcast to n channels based on message criteria

• Broadcast to all channels == Multicast Pattern
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Integration Patterns – Scatter-Gather

• Messages broadcast to disparate endpoints and results aggregated into a single message
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Camel Development

• Major IDEs like Eclipse and IntelliJ can ease Camel development by allowing routes to execute within 

the IDE

• As of Camel 2.16, comprehensive in-line tools are available which allow auto-completion and even list 

every parameter of an available component

• HawtIO allows for visual debugging of routes, tracing of message lifecycle, diagram driven 

development, as well as monitoring
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Creating/Configuring Endpoints

• Camel documentation is at : https://camel.apache.org/manual/latest/faq/how-do-i-configure-

endpoints.html

• Several techniques

– Explicit Java code (uses URIs)

– Spring XML (uses URIs)

– Java DSL (uses URIs)

© 2016, 2021 IBM Corporation

URI Example (URL is a type of URI)
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URI Example

https://www.google.com/search?q=surgery+on+a+grape

Protocol Location

Path 

Parameter

Query Parameter

(name is "q", value is "surgery on a 

grape")

© 2016, 2021 IBM Corporation

• https://camel.apache.org/components/latest/jt400-component.html

Apache Camel Component Documentation
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Simplest Camel Route

• Specify a simple route with a source URI and a target URI

• Camel will implicitly create the endpoint objects and tie them together

• Camel doc on Routes is very useful for starters: https://camel.apache.org/manual/latest/routes.html

© 2016, 2021 IBM Corporation

Message Queue to Email Bridge

• This sample code uses a helper object to generate the URI (parsed from a config file)

• Introduced the "Wire Tap" EIP
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Wire Tap EIP

• https://camel.apache.org/components/latest/eips/wireTap-eip.html

• Used here because:

– Demo/starter program, visual feedback is nice :) 

© 2016, 2021 IBM Corporation

Data Queue to Kafka Bridge

• Same concept, different URIs

• Applied case: stream Db2 transactions to Apache Kafka
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Consume IoT Data? No Problem!

© 2016, 2021 IBM Corporation

Consume IoT Data? No Problem!
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Control IoT Devices? No Problem!

© 2016, 2021 IBM Corporation

A More Complex Example…

• This example is a simple disk usage monitor

– Continually checks average disk usage

– If disk usage is >90%, send an email

– Send an email every hour until disk usage is freed back up

• Will use several techniques and EIPs
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Timer Endpoint

Often used to kick off tasks on some form of 
periodic basis (in this case, polling disk usage)

https://camel.apache.org/components/latest/timer-
component.html

© 2016, 2021 IBM Corporation

JDBC Endpoint

Used to query the database
(using QSYS2.SYSDISKSTAT)

https://camel.apache.org/components/latest/jdbc-
component.html

Supports both queries (SELECT) and 
operations (INSERT, UPDATE, etc.). 

SQL is sent in the message body

49

50

https://camel.apache.org/components/latest/timer-component.html
https://camel.apache.org/components/latest/jdbc-component.html


4/27/2022

26

© 2016, 2021 IBM Corporation

Disk Monitor Example

© 2016, 2021 IBM Corporation

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)
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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

© 2016, 2021 IBM Corporation

Deploying Your First Simple Routes

• Can visit the "IBM i OSS Examples" repo at https://github.com/IBM/ibmi-oss-examples/

– Note the "camel" subdirectory: https://github.com/IBM/ibmi-oss-examples/tree/master/camel

• Also check out Kameleon: https://kameleon.dev

• 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

• How do I install Camel?

– When doing a standalone Java route, just let Maven download Camel as a dependency!
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Deploying Your First Simple Routes

• Examples currently include

– A data queue to Kafka bridge (with information about using this as a Db2->Kafka bridge)

o Requires you to have Kafka somewhere

– A message queue to email bridge

o Requires you to have an SMTP server

– Disk monitor email example

o Requires you to have an SMTP server

– Disk monitor message queue example (send messages to *SYSOPR message queue)

o Should work "out of the box"

– Message Queue to Slack bridge (listens on the *SYSOPR message queue and posts a message to 

slack when the severity of the message is greater than 45)

o Requires Slack

– db2_bash: allows you to call PASE commands in bash via an SQL table function.

o Can be made to work "out of the box"
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Running a Standalone Java Camel Application/Route 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 (or use "scinit" utility")

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

PASE/SSH
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Community Portals

IBM i OSS Ryver chat

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

http://ibm.biz/ibmioss-chat-
join )

ZulipChat

https://camel.zulipchat.com/

Mailing Lists

https://camel.apache.org/ma
nual/latest/mailing-lists.html

© 2016, 2021 IBM Corporation

Kafka vs Camel

Camel Kafka

What is it? A framework A high-performing message bus

Interfaces with Just about anything, including 

IBM i

Anything that knows Kafka, 

including Apache Camel

Distributed? No Yes

Protocol Many Kafka
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Kafka vs. Camel

© 2016, 2021 IBM Corporation

Can this perform well?

• https://techchannel.com/SMB/09/2021/power10-ai-event-streaming

• Power 10 demo doing real-time stock price prediction (stock exchange running on IBM i) 
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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
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Contrasted with SYSTOOLS predecessors
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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:

© 2016, 2021 IBM Corporation

Simple DNS
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Advanced DNS sample

• Retrieve detailed DNS records

• Allow DNS server to be specified

© 2016, 2021 IBM Corporation
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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

© 2016, 2021 IBM Corporation

One last example: publishing to Kafka…
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Etcetera

© 2016, 2021 IBM Corporation

Data Queues

• Data Queues are great tools for general IPC. 

• Also a great tool for cross-language support. 

*DTAQ
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Data queues

RPG could form JSON that looks like this:

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

Sends it like this:

© 2016, 2021 IBM Corporation
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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!!

© 2016, 2021 IBM Corporation

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.
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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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IBM OSS Support! Example “Supportables” for IBM i

Git

Jenkins

Rsync

Ansible

Node.js

PHP

Apache Tomcat 

WordPress

Python

R

Apache ActiveMQ

Apache Camel

Apache Kafka

Apache Zookeeper

http://ibm.biz/ibmi-oss-supportFor more resources, see:

© 2016, 2021 IBM Corporation

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
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