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Common Challenges and Opportunities

Challenges and opportunities:
➢ Data volumes/rate
➢ New technologies (e.g. AI, 

hardware architectures)

● Data management part of 
BMBF call for particle/nuclear 
physics in 2017

➔ Experiment overarching
”Verbundantrag” on
”Querschnittsthema”
computing and software
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IDT-UM Project

➢ Innovative Digital Technologies 
for Research on Universe and Matter

● Application of partners from
✔ Particle Physics (ATLAS, Belle II, CMS)
✔ Hadron and Nuclear Physics (ALICE, CBM, PANDA)
✔ Astroparticle Physics (Auger, CTA, IceCube)

➔ to develop experiment overarching solutions

● Evaluated by panel including computer scientists
➔ Got 3.6 M€ for 3 years, started October 2018
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Project Partners
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Subject Area A

➢ Developments for the provision of technologies for the
use of heterogeneous computing resources

A1: Tools for integration
● Scheduling of cloud jobs
● Container technologies
● Database access

A2: Efficient Use
● Transient data caches
● Transparent access to distributed 

data

A3: Workflow Control
● Optimization with data mining

Coordination:
Manuel Giffels
Kilian Schwarz



ErUM-Data Community Meeting, 18.01.2021Thomas Kuhr Page 6

Subject Area B

➢ Application and test of virtualized software components
in the environment of heterogeneous computing resources

B1: Tests of Components
Implementation and test on different 
platforms
● Storage and caching solutions
● Virtualized services (databases, 

monitoring, accounting)

B2: Job and Resource 
Management
Job distribution and monitoring in a 
heterogeneous computing resource 
environment using container 
technologies

B3: Virtualization of User Jobs
● Requirement capture
● Determination and creation of run 

time environment
● Creation of container and meta 

data

B4: Combined Tests
Test of complete system on different 
platforms regarding
● Installation and maintenance
● Performance
● Scalability
● Robustness

Coordination:
Christian Zeitnitz
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Example of a Common Solution

➢ COBalD / TARDIS
● Overlay Batch System (OBS)
● Adjustment of allocated resources to demands
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Subject Area C

➢ Deep Learning, Gain of knowledge by substantiated
data-driven methods

C1: Processing of Sensor Data
● Signal filter, noise suppression
● Processing of time dependent data

C2: Object Reconstruction
● Track and cluster reconstruction,

jet forming, event reconstruction
● Questions of placement, order, 

assignment of data
● Extraction of small signals in case 

of large backgrounds

C3: Network Accelerated 
Simulations
● Generative adverserial networks,

adjustment of simulation to data
● Methods for the evaluation of the 

quality of network simulations

C4: Quality of Network 
Predictions
● Reduction of experimental 

systematic uncertainties
● Special learning strategies
● Prediction relevant information
● Uncertainty of predictions

Coordination:
Gregor Kasieczka
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Example of a Common Solution

➢ Python module that makes a variety of datasets
from the involved science fields easily available
for the development of machine learning algorithms
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Subject Area D

➢ Event reconstruction: Cost- and energy-efficient
use of computing resources

D1: Track Finding
● Alternative algorithms, e.g. cellular 

automata
● Alternative architectures, e.g. 

GPUs

D2: Parameter Determination
● Connection of GenFit2-ACTS

Coordination:
Florian Bernlochner
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Example of a Common Solution

➢ A Common Tracking Software
● ACTS core, framework, simulation, data
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IDT-UM Further Information

➢ Web page: https://www.erum-data-idt.de/
➢ Mailing list: computing-verbund@lists.lrz.de
➢ erum-data-idt organization on github
➢ Two collaboration meetings per year

https://www.erum-data-idt.de/
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Computing Strategy Workshop

➢ Workshop on Computing Strategy in the HL-LHC Era, May 2020
➢ https://indico.physik.uni-muenchen.de/event/33/
➔ Document: 

https://indico.physik.uni-muenchen.de/event/33/attachments/142/242/Abschlussdokument.pdf

https://indico.physik.uni-muenchen.de/event/33/
https://indico.physik.uni-muenchen.de/event/33/attachments/142/242/Abschlussdokument.pdf
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