
Why Eclipse Kura and Eclipse Kapua treat 
EdgeOps headaches better then ibuprofen?



Motivation
“Data is the new oil” - Clive Humby

Edge and IoT systems maximize the 
amount of data we can capture.

Why start from scratch when good 
Edge frameworks already exist?

Isn’t business logic enough of a 
headache on its own?

Motivation
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What you need to build your own Edge from scratch
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What you need to build when using Eclipse Kura & Kapua
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Why? – Kura & Kapua have your backend solved.
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$ whoami : Gregory Ivo

- Currently ESF/Kura Engineer at 
Eurotech inc.

- Intern @ Eclipse in 2021

- Graduated from the University of 
Ottawa, Canada (BASc Computer 
Engineering) – December 2022
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Agenda

Goal Why Eclipse Kura and Eclipse Kapua can help you realize 
you Edge goals

Use Use Kapua to scale the demo

Introduce Introduce you to Kapua (the Cloud)

Show Show you a demo using the Kura framework

Introduce Introduce you to Kura (the Edge)
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Let’s start With the Edge
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What is
EDGE FRAMEWORK 

THAT RUNS ON 
CONFINED DEVICES 
(I.E. RASPBERRY PI)

KURA-WIRES ALLOWS 
USERS TO VISUALLY 

PROGRAM DATA 
FLOWS

ORCHESTRATES 
CONTAINERS

SENDS & ACCEPTS 
MQTT DATA STREAMS

SAFELY STORES 
CONFIGURATIONS & 

SECRETS

USER FRIENDLY WEB 
ACCESSIBLE UI
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Set the Scene – The 
Kura Candy Machine
Let’s make a Candy machine with the 
following Criteria:
1. Accepts payment and dispenses 

something of value in return;
2. Detects when someone is trying to 

tamper with it;
3. Reports data back to the cloud (i.e. when 

a sale is made and if has been tampered 
with); and,

4. Is easily scalable so that the company 
can deploy as many machines as 
necessary.

This Photo by Unknown Author is licensed under CC BY-SA
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https://www.flickr.com/photos/akeg/2049568285/
https://creativecommons.org/licenses/by-sa/3.0/


The Demo
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How our Gumball machine works?
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How Kura 
Helped 

Build It?

This photo by Unknown Author is licensed under CC BY

This Photo by Unknown Author is licensed under CC BY-NC
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https://drzreflects.blogspot.com/2019/04/knowing-how-to-keyboard-is-important.html
https://creativecommons.org/licenses/by/3.0/
https://freepngimg.com/png/2831-hammer-png-image-picture
https://creativecommons.org/licenses/by-nc/3.0/


Kura – Container Manager/Orchestrator

● Interfaces with Docker/Podman and manages containers for you
● Containers are language agnostic – Run anything on top of Kura
● Kura Container Dashboard
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Kura – Container Manager Cont.
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Kura – MQTT comes built in
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Kura – Cloud Connectors

● Extendable
● MQTT is supported out of the box
● Can be used to broker a connection to the internal MQTT server (or any other MQTT server)
● Can be used to communicate with Kapua (send telemetry)
● Supports Concurrent Multi-Cloud Connections
● AWS, Azure
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Kura - Drivers

● Extendable
● Add support for various protocols
● Can be even used for protocol conversion
● Field Protocols in vertical markets

○ Proprietary Protocols

○ Modbus

○ PLC

In our Demo
● Used the ‘SenseHat Driver’ from the Eclipse Market Place
● It Allows us to read & write the I2c bus from pi’s GPIOs to communicate with sense hat
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Kura – Drivers Cont.
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● DeLorean not needed
● Allow us to reverse changes and 

go ‘back in time’
● Allow us to apply configurations 

from other devices and go ’back to 
the future’

● Snapshots are in XML/JSON, can 
be easily customized and shared

The time machine that sci-fi movies always 
promised us.
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Kura – Snapshots



Kura – Snapshots 
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Kura - Extendibility

● Designed with extendibility in mind
● If a feature is missing, just write a Kura native component
● Kura is written in Java-OSGi so plugins can be loaded at runtime
● Many add-ons in the eclipse marketplace for Kura
● drag and drop to add to Kura
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Kura – Extendibility Cont.
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Kura - Wires

● Wire the demo together
● Data flows and logic, programmed visually
● Drag, drop and connect wire-assets to define your business logic
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Timer Wire
Component

Cloud Subscriber
local MQTT broker JS Filter

JS FilterDriver – Read
SenseHat Sensors

Driver – Write
SenseHat LEDs

Log Output
wire component

Cloud Publisher
to Kapua

Cloud Publisher
to Kapua
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Deploy, Distribute and Scale
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Holistic and fully featured Approach to the Edge.
• IoT Cloud platform that integrates and manages IoT 

Gateways
• Manages the connectivity of IoT, and Edge gateways
• Supports many protocols MQTT, AMQP, and HTTP
• Sophisticated multi-tenant account management
• Easy data pipelines for collecting mass amounts of 

information from connected devices
• RESTful API for integration with custom applications
• intuitive web UI

What is Eclipse Kapua?
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Set the Scene – The 
Kura Candy Machine
Let’s make a Candy machine with the 
following Criteria:
1. Accepts payment and dispenses 

something of value in return;
2. Detects when someone is trying to 

tamper with it;
3. Reports data back to the cloud (i.e. when 

a sale is made and if has been tampered 
with); and,

4. Is easily scalable so that the company 
can deploy as many machines as 
necessary.

This Photo by Unknown Author is licensed under CC BY-SA
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https://www.flickr.com/photos/akeg/2049568285/
https://creativecommons.org/licenses/by-sa/3.0/


Let’s Put our Gumball machines all over the world
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With Kura + Kapua you 
can do the following…

Gregory Ivo – Why Eclipse Kura and Eclipse Kapua treat EdgeOps headaches better than ibuprofen?    30



This Photo by Unknown Author is licensed under CC BY-
SA
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Kapua – Device Connections
● Brokered via MQTT
● Does not require ports to be opened on the Edge device
● Edge devices are expected to not have the best network quality

https://www.electronics-lab.com/robot-core-ultimate-raspberry-pi-robot-controller/
https://creativecommons.org/licenses/by-sa/3.0/


Kapua – Configuration Service
Configure Edge settings from the cloud
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Kapua – Snapshot Service
The Kura Time Machine in the cloud….. This is how we scale.
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Kapua – Batch Jobs

● For large deployments
● Define a procedure of steps
● Apply to all gateways connected
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Kapua – Data Collection

Tool that helps you 
Query and 
Aggregate 

messages from the 
Edge

All exportable to a 
CSV file

AKA: The feature 
that will make your 
boss/shareholders 

happy
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In Summary
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In Summary

Kura

● Container Manager
● MQTT Server Built-in
● Cloud Connectors
● Drivers
● Snapshots
● Wires

Kapua

● Device Connections via MQTT
● Configuration Service
● Batch Jobs
● Data Collection
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Conclusion
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Eclipse Kura and 
Eclipse Kapua 
treat EdgeOps
headaches better 
then ibuprofen 
because…

● Handle the boring parts of IoT/Edge 
deployments

● Together Act as your backend
● Mature and Stable
● Provide Cutting Edge tools
● Configured to Scale
● Enterprise Ready

Eclipse Kura and Eclipse Kapua can and 
Will help you realize you Edge goals
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Check us out on GitHub
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Thank you!

Special thanks to:
● Mattia, Pier, and Marcello for tech support & Coaching
● Salvatore, Nicola, Matteo and the rest of the ESF dev 

team & Eurotech
● Eclipse foundation for hosting this amazing event

● Finally, thank you for listening 
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