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Open Source Journey

• MindSphere Open Source –
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• Open Source in 
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Open Source Projects



Industrial IoT as a service
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Centralized compute and storage, 
with solutions, apps and services
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What is MindSphere?



MindSphere in Siemens Industrial IoT Stack
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Field/control
Automation runtime and
engineering connectivity

Low-code platform
Build apps faster for cloud,
on-premise or hybrid infrastructure

Edge computing
Decentral compute and storage with 
device runtime, apps and management

IIoT as a service
Centralized compute and storage, 
with solutions, apps and services
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Theoretical Background – Ecosystem Building 
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Application BR

API

Development BR Social BR

Interaction (with a platform) 
in a distributed system

Programming, testing, 
debugging, deploying, 

maintaining

Knowledge transfer, 
community building and 

support

SDK

...

Documentation

Interdependent

Compilers

Events

Design of BR may affect the developer’s choice of a platform.

Rules and Agreements

Technical Boundary Resources

...

Petrik, D, Herzwurm, G. From IIOT Ecosystem Development through Boundary Resources – A Siemens MindSphere 
Case Study, University of Stuttgart, Graduate School of Excellence advanced Manufacturing Engineering



Theoretical Background – Ecosystem Building 
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Intraorganizational Level Interorganizational Level

Platform

Boundary 
Resources

Developer

SalesManage-
ment

Evaluation

Platform

Platform

Boundary 
Resources

Consulting 
Company

Machine Operating 
Company 

(e.g. Automotive)
Machine Tool 

Company

Evaluation

Platform

Software 
Developing
Company

Ecosystem

Evaluation of available platform resources is critical during the platform selection.

Petrik, D, Herzwurm, G. From IIOT Ecosystem Development through Boundary Resources – A Siemens MindSphere 
Case Study, University of Stuttgart, Graduate School of Excellence advanced Manufacturing Engineering



Theoretical Background – Ecosystem Building 
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Petrik, D, Herzwurm, G. From IIOT Ecosystem Development through Boundary Resources – A Siemens MindSphere 
Case Study, University of Stuttgart, Graduate School of Excellence advanced Manufacturing Engineering

APIs

Connectivity Libraries

Support of Open Protocols

Different Infrastructure and 
Differing API Versions

DevOps Metrics

SDKs 

Runtime Environments

App Store

Model-driven Development

Developer Portal + Forum + 
Blog

Different Partner Programs

Onsite Demonstrators

Events (Hackathons etc.)

Workshops

Start Up Support

Functionality

Reduction of Connectivity 
Efforts

Enlargement of Supported 
Industrial Assets

Global Availibility / 
Complexity Increase

Reduction of Maintenance 
Efforts

Reduction of Development 
Efforts

Deployment Routines

Monetization and Value 
Capturing

Facilitated Development 

Knowledge Transfer + Trust 
in the Platform

Knowledge Transfer + Gap 
Bridging

Knowledge Transfer

Establishing Collaboration

Ecosystem
Growth
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Empirical Examples Subgoals Overall Goal

Knowledge Transfer + Cost 
Reduction  + 

Communication

Open Source @ MindSphere

Connectivity Libraries

Support of Open Protocols

SDKs 

Examples



MindSphere Open Source Projects
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Content:

• Connectivity Libraries
• Command Line Interface
• Development Tools
• SDKs 
• Examples

• https://github.com/mindsphere
• https://opensource.mindsphere.io

https://github.com/mindsphere
https://opensource.mindsphere.io/


Our Open Source Journey 
From Inner Source to Open Source
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[April 2017] MindSphere 
Documentation – Inner 
Source

[June 2017]
MindSphere 

Incubator 20 Inner 
Source Projects

[May 2019]
Selected Projects 

moved to Open Source 
github.com/opensource 

[May 2022]
31 Members and 9 

Outside Collaborators 
20 Public Repositories 

Contributions from 
Community Members



MindConnect Node-RED Node
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License: MIT 
Runs on:
- Industrial Edge
- Simatic IoT 2040/2050
- 3rd party devices
- In docker containers
- and anywhere else where 

node-red runs J

Capabilities:
- Automatic Configuration and Mapping
- TimeSeries /Bulk Timeseries
- File-Upload
- Events
- Integrated Data-Lake
- https://flows.nodered.org/node/@mindco

nnect/node-red-contrib-mindconnect
- https://playground.mindconnect.rocks

https://flows.nodered.org/node/@mindconnect/node-red-contrib-mindconnect
https://playground.mindconnect.rocks/


mindconnect-nodejs – connectivity library, typescript SDK and CLI
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License: MIT

- JavaScript/TypeScript 
Connectivity Library for Custom 
Agent Development

- MindSphere TypeScript SDK
- MindSphere CLI
- MindSphere Development 

Proxy



MCL – MindConnect Library C
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License: MindSphere Developer 
License

- Cross-Platform C Library for 
device connectivity



MindSphere Examples
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License: MindSphere Developer 
License

- Visual Flow Creator Examples
- Java SDK Examples
- NodeJS SDK Examples
- Analytics Examples



MindSphere Authentication Helper
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License: MindSphere Developer 
License

- Chrome Extension which 
Supports Local Development

- Copy MindSphere 
Authentication Cookies locally 
and use them in your 
development tools



Catena-X MindSphere Data Lake Adapter for Eclipse Data Space Connector
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• Catena-X Automotive Network

• Standardized data information 
flows along the automotive 
value chain

• Data exchange based on data 
sovereignty in accordance 
with the standards of the 
European Union (Gaia-X)

• MindSphere Data Lake 
Connection to Catena-X Data 
Space



opensource.mindsphere.io
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• Developer 
Documentation

• Links to MindSphere 
Resources

• MIT License  –
documentation source 
on github

• Integrated into 
MindSphere developer 
documentation



Siemens Industrial IoT Stack
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Field/control
Automation runtime and
engineering connectivity

Low-code platform
Build apps faster for cloud,
on-premise or hybrid infrastructure

Edge computing
Decentral compute and storage with 
device runtime, apps and management

IIoT as a service
Centralized compute and storage, 
with solutions, apps and services
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/mendix

/MindSphere

/Industrial-Edge

/SimaticMeetsLinux

/Siemens



Managing Open Source Projects
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• Automate everything
• Github Actions for automatic deployment 

and publishing
• Dependency License Checking 

in Build Process
• Automated Security Checks in the Build 

Process
• Let bots do work for you
• Work with the community



DEMO
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