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Research Field Matter Data Management & Analysis

Who we are
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Research Field Matter

Digitalisation Strategy

• Unique Research Facilities

• Many scientific domains and a diverse user 

community from university, research institutes 

and industry

• Digitalisation is important for

• Efficient and sustainable operation

• Optimum use of research infrastructures

• Knowledge extraction from research data

• Frontier science as a driver of innovation

• Topic DMA established in POF IV
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1. Enabling frontier science through federated compute, data and service infrastructures across centres and communities

2. Sustaining technological leadership in scientific simulation, data analytics and machine/experiment control through cutting edge 

technologies such as AI, Exascale and Quantum Computing

3. Providing an integrated support infrastructure for the diverse user communities of our research infrastructure

4. Supporting user communities in disseminating and using scientific data in an open, sustainable and F.A.I.R. way (Open Science!)

5. Developing and building large-scale research infrastructures using modern IT technologies

6. Developing and using intelligent and autonomous systems for maintenance/operation of machines, instruments & experiments

7. Using resources sustainably, from energy to materials, from data to software

8. Fostering the careers of young researchers in computer, information and data science

9. Cooperating with industry partners on applied research

10.Growing transfer of knowledge and technologies to industry and society both nationally and internationally

Research Field Matter

The 10 Goals of the Matter Digitaisation Strategy



Digitalisation Strategy

Research Field Matter

▪ A digitalisation strategy aligned with all Helmholtz 

centers in Matter for the whole Research Field.

▪ Set up for cross research field collaboration

▪ Fitting to the strategic position paper 

“Digitalisierungsstrategie der 

Helmholtzgemeinschaft”

▪ Concrete measures to reach the goals of the 

strategy
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Research Field Matter Data Management & Analysis Subtopics

Overview over the 3 DMA Subtopics

ST1 ─ The Matter Information Fabric

ST2 ─ The Digital Scientific Method

ST3 ─ The Digital Experiment and Machine

▪ Exascale Data Management

▪ F.A.I.R. Data & Meta Data

▪ Long-term preservation

▪ Artificial Intelligence

▪ Exascale Computing

▪ Near-realtime analysis

▪ Quantum Computing

▪ Exascale Simulations

▪ In-situ Data Analytics

▪ Near-realtime feedback

▪ Machine optimization
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Research Field Matter Data Management & Analysis Subtopics

ST1 ─ The Matter Information Fabric

2022 

• Community needs identified. High 
performance data intake demonstrated

2024

• Cross-community, modular prototype 
designs following F.A.I.R. principles

2027

• Review & “lessons learned” of 
prototypes implemented

Exascale Data Management

▪ Exascale Data Management

▪ F.A.I.R. Data & Meta Data

▪ Long-term preservation
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Research Field Matter Data Management & Analysis Subtopics

ST2 ─ The Digital Scientific Method

▪ Artificial Intelligence

▪ Exascale Computing

▪ Near-realtime analysis

▪ Quantum Computing

2023

• DMA repository of interconnectable, 
modular software in full operation

2025

• Toolbox for near-realtime data analysis 
at extreme scales available

2027

• Surrogate models of multi-source, multi-
modal experiments

A.I.-driven, real-time analysis of complex systems

Time-Resolved Serial Femtosecond Crystallography
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Research Field Matter Data Management & Analysis Subtopics

ST3 ─ The Digital Experiment and Machine

▪ Simulation

▪ In-situ Data Analytics

▪ Near-realtime feedback

▪ Machine optimization

2024

• Prototypes for near-realtime analysis 
with feedback

2025

• Operation-critical intelligence on 
machine & experiment status 

2027

• Complete digital twins of systems, 
experiments & machines

Exascale Plasma accelerator simulation

Simulation of a laser-driven ion accelerator for cancer therapy
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DMA creates interfaces nationally and internationally

DMA connects to many different initiatives
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Computational and data science for fundamental research

DMA, NFDI & ErUM

Infrastructures

Communities

Talents

Interfaces

Standards

Data Lifecycle

Research Software

Sustainability


