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Proposed Outline of Talk at Strategy Meeting

● Who are we? Organization of BDA topic group
● What are the challenges?
● Overview of running projects
● Examples of success stories

(input from KISS received, more input welcome)
● Topics the communities want to address
● Further considerations
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Challenges

● Increasing data rate and volumes
● Sparse, specific data
● Required fast decisions
● Algorithms for heterogeneous computing
● Adoption of advanced technologies and methods
● Sustainability of research and environment
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Survey Result on Topics
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Real Time Algorithms

● Fast decisions required for
– Experiment optimization
– Which data to store
– Online analysis

➔ GPUs, FPGAs
➢ Algorithms for

heterogeneous
computing

➢ Implementation
of new computational
methods in 
dedicated hardware

arXiv:2106.03636
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Generative Models

● Simulations are often the only way to extract scientific
results from measured data

● Huge resources are used for simulations
● Innovative methods to speed up simulations needed

arXiv:2301.13562
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Inverse Problems

● To be filled after workshop
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Experiment Overarching Algorithms

● Some tools are already used successfully by
multiple experiments, 
e.g. GEANT4 for detector simulation

● How far can we go in other areas?
– E.g. ACTS 

for track 
recon-
struction

Comput Softw Big Sci 6, 8 (2022)



05.12.20239

More Topics

● Further strong interest in:
– Resource savings by software optimization (→ heterogeneous hardware)
– Further development/upgrade of existing software
– Algorithms for sparse data

● Other mentioned topics:
– Foundation models, quantum computing algorithms, AI assisted software 

development, applications of information field theory, time series models, AI 
algorithms for decay reconstruction
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Further Considerations

● Blue sky research vs. making developments usable long-
term → both wanted

● Required contributions to experiments with experiment or 
community overarching potential in ErUM-Data

● Size and composition of collaborations according to needs,
complementary collaborations, follow-up collaborations 

● Transfer
➔ Network

High Transfer Potential Low

Low         Effort High

inside community across communities with industry
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Further Considerations (continued)

● Complementarity with NFDI
● International collaborations important
● Environmental sustainability (and sustainability of

developed solutions) considered important
● Review with expertise in computing science and ErUM 

science wanted
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Conclusions

● Send us further input and material
(nice figures with good explanation)
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Backup
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Survey Results

→ about one third said their project would be based on a previous project
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Survey Results
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Survey Results
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