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The project will demonstrate a science-based approach to the 

development of electrode materials forming key parts of reversible 

chemical-to-power cells. Such devices operate in two modes: in fuel 

cell (FC) mode, it converts hydrogen into electricity whereas when 

operating as electrolyser cell (EC), it uses excess electricity to form 

hydrogen from water electrolysis. This versatility enables the 

integration of intermittent renewable energy sources with the electrical 

grid by storing the excess energy as carbon-free chemical fuel. In 

particular, the project targets mixed oxides with perovskite structure 

with minimised critical content while keeping highest possible 

performances and targeting fair economic viability.

Project
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The main objective of the KNOWSKITE-X project is to boost the 

development of materials for energy applications by combining state-

of-art approaches together with the empowerment of knowledge 

discovery allowed by artificial intelligence (AI). In particular, the project 

integrates a smart combination of advanced technologies, involving 

tailor-made materials preparation, harmonised and ground-

breaking characterisation methods, multi-scale modelling and AI-

enabled tools. This corpus of open-minded, innovative, reliable, and 

use-relevant methodologies targets the discovery of the scientific 

knowledge required to sustain the rational design of optimized 

candidate electrode materials.

Objectives
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The Challenges of KNOWSKITE-X
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The Project Partners of KNOWSKITE-X
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Work Packages in KNOWSKITE-X

WP1 – Project Management

WP2 – Multi-Scale Modelling WP3 – Characterisation

WP4 – Harmonisation

WP5 – Exploitation WP6 – Dissemination
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Harmonisation and Data Management

➢ Interoperability of Data

➢ Started from the beginning of the project

➢ Identify which data are targeted and how they will be managed

➢ Develop an onotolgy to organise the data and metadata from
experiments, modelling and data mining activities

➢ Define metadata standards, semantic, documentation, 
technological solutions, methodology, etc.

➢ Data Management Plan

➢ Key aspect in KNOWSKITE-X and is iteratively updated

➢ Initial questionnaire to collect information about the datasets
(based on the template provided by the European Commision)

➢ Documentation about the handling of data during and after the
end of the project

➢ Final purpose is the implementation of FAIR datasets (findable, 
accessible, interoperable, and reusable)
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Harmonisation and Data Management

Pain Points

• Many partners → Diverse approaches
• Many methods → Inconsistent workflows
• Much data → Large, complex datasets
• Many data formats → Interoperability issues
• Varying quality → Uncertain reliability

Result: Challenging data integration & analysis

➢ Interoperability of Data

➢ Started from the beginning of the project

➢ Identify which data are targeted and how they will be managed

➢ Develop an onotolgy to organise the data and metadata from
experiments, modelling and data mining activities

➢ Define metadata standards, semantic, documentation, 
technological solutions, methodology, etc.

➢ Data Management Plan

➢ Key aspect in KNOWSKITE-X and is iteratively updated

➢ Initial questionnaire to collect information about the datasets
(based on the template provided by the European Commision)

➢ Documentation about the handling of data during and after the
end of the project

➢ Final purpose is the implementation of FAIR datasets (findable, 
accessible, interoperable, and reusable)
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Allocation of Resources

➢ Dedicated and Private Online Repository

➢ Microsoft SharePoint hosted in WarrantHub server

➢ Internal communication channel

➢ Upload and assess documents, reports, and other kinds of files

➢ GitHub Repository

➢ Primarily used to share code, e.g. machine learning models

➢ Development of internal data management platform

➢ Internal Data Managment Platform

➢ Hosted as repository

➢ Is built on the iRODS (integrated rule-oriented data system) 
data management system

➢ Provides unified interface for accessing, managing and sharing
data

➢ Provides shared and adaptive interface with various web-
applications (e.g., Metalnx, streamlit, JupyterHub)

➢ Iteratively designed, adjusted, and improved based on the needs
of project partners
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Integrated Rule-Oriented Data System (iRODS)

➢ Open-Source Data Management Software

➢ Policy-Driven Data Management (Automation & Rules Engine)
− Automates data workflows using built-in Rules Engine (e.g. pre-processing)
− Defines metadata tagging, access control, and archival

➢ Metadata-Rich File Management (FAIR Data Pinciples)
− Every file and collection can store custom metadata
− Supports metadata-based queries (e.g., based on attributes and units)

➢ Distributed & Federated Data Management
− Supports federation (e.g., connect and share data across institutions)
− Enables hybrid data management though on-premises and cloud storage

➢ Strong Access Control & Auditing
− Fine-grained access control at different levels (e.g., files or collections)
− Auditing & logging enables tracking of access, modification, and deletion

➢ Scalability for Large Scientific Workflows
− Designed for HPC, research data, and big data storage
− Handles large-scale data collections with hierachical organization
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iRODS in the Data Lifecycle

Processing & Transformation

Creation & Ingestion

Storage & Management

Sharing & Collaboration

Preservation & Archival

− Data from various sources
− Metadata is added
− Automatically move new data to

dedicated locations

− Data cleaned and transformed
− Large datasets distributed across

multiple storage systems
− Distributed computing by

integrating with HPC clusters

− Data stored for short- or long-term 
− Efficient search & retrieval
− Query-based searches

− Shared with collaborators or
published for public access

− Access control to ensure security & 
compliance

− Access from different institutions

− Important datasets are archived
for long-term preservation

− Version control ensures
reproducibility

− Tape storage or cloud storage
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The KNOWSKITE-X Data Platform

➢ Main Page / Landing Page (Streamlit)

− Serves as entry point to the user
− Provides links to other applications

➢ Data Management (Metalnx)

− Provides GUI for iRODS
− Is used to

✓ Easily upload and download files
✓ Manage metadata
✓ Mangae groups and permissions

➢ Workflow Editor (Streamlit)

− Used to create & view MODA/CHADA workflows
− Connects to iRODS to retrieve/identify files and folders
− Features templates to easily create new workflows

➢ IDEskite (Streamlit)

− Provides a machine learning platform to train models
− Connects to iRODS to select training data

➢ Data Analysis (JupyterHub)

➢ Provides analysis platform for data
➢ Connects to iRODS to retrieve data
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Adaptivity in the Data Platform

➢ Adaptivity through Python API

− iRODS can be easily interconnected with external 
frameworks, e.g. Metalnx, streamlit, JupyterHub

− Basically one line of code

➢ Adaptivity through Streamlit

− Streamlit: open-source Python framework used to 
create 

− interactive data applications, 

− dashboards, and 

− machine learning interfaces

− No need for frontend development

− Automatically creates Widgets (sliders, buttons, etc…)

− Supports real-time update
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Interoperability of Data Platform and Machine Learning

Workflow Concept Example (DFT)

New DFT 
Calculation

is made

Upload 
result file to
Study on DP

Integration 
Pipeline (to

Format 
suitable for

ML)

Select 
Dataset on 

IDEskite

Train Model 
on IDEskite

Model 
populates a 
new Study 
on the DP  



17“Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union 

or the European Health and Digital Executive Agency (HADEA). Neither the European Union nor the granting authority can be held responsible for them.”

Poster in S1

Machine Learning 
Model behind IDEskite
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Future Work & Summary & Pain Points

➢ Challenging data integration & analysis due to

− Many partners → diverse approaches, many methods → inconsistent workflows

− Much data → large, complex datasets, many data formats → interoperatibilty issues

− Uncertain data relevance → difficult to decide what should be stored long-term

− Complex storage requirements → need a structured yet flexible collection system

− Ease of use vs. complexity → should be simple despite complex storage rules

➢ Potential Solutions through

− Shared and adaptive data management platform based on iRODS

− Micromanagement through dedicated (streamlit) apps

➢ Requirements needed

− Time and Ressources

− Steady feedback from project partners and stakeholders
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knowskite-x.eu

Thanks for your attention!

Franz Martin Rohrhofer (Know Center Research GmbH, AUT)
frohrhofer@know-center.at 

C. M. Edwards
Rechteck


	Folie 1
	Folie 2: Know Center Research GmbH 
	Folie 3: Project Details 
	Folie 4: Project
	Folie 5: Objectives
	Folie 6: The Challenges of KNOWSKITE-X
	Folie 7: The Project Partners of KNOWSKITE-X
	Folie 8: Work Packages in KNOWSKITE-X
	Folie 9: Harmonisation and Data Management
	Folie 10: Harmonisation and Data Management
	Folie 11: Allocation of Resources
	Folie 12: Integrated Rule-Oriented Data System (iRODS)
	Folie 13: iRODS in the Data Lifecycle
	Folie 14: The KNOWSKITE-X Data Platform
	Folie 15: Adaptivity in the Data Platform
	Folie 16: Interoperability of Data Platform and Machine Learning
	Folie 17: Poster in S1
	Folie 18: Future Work & Summary & Pain Points
	Folie 19

