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Track 1 
Computing tools for computing 

Track 2 
Computing tools for analysis 

Track 3 
Computing tools for theory 
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1.Languages, Software quality, IDE and User Interfaces  
•Languages (new C++ standard, Java, ...)  
•Software quality assurance; code reflection; documentation, performance and debugging tools  

•IDE and frameworks  
•User Interfaces, Common Libraries.  
 

2.Distributed and Parallel Computing  
•Multilevel parallelism  
•Distributed computing  
•GRID and Cloud computing  
 

3.New architectures, many and multi-cores  
•Many-core  
•Accelerator-based computing (GPU, etc)  
•High precision computing (hardware)  
 

4.Virtualisation  
 

5.Online Computing  
•Advanced Monitoring, Diagnostics and Control  
•Scalable distributed data collectors  
•High Level Triggering (HLT)  
•Stream event processing & High Throughput Computing (HTC)  

 

Track 1: Computing Technology for Physics Research  
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1.Machine Learning  
•Neural Networks and Other Pattern Recognition Techniques  
•Evolutionary and Genetic Algorithms  
•Automation of Science: Data to formula  
 

2.Advanced Data Analysis Environments  
•Statistical Methods, Multivariate analysis  
•Data mining  
 

3.Simulation, Reconstruction and Visualisation Techniques  
•Detector and Accelerator Simulations, MC and fast MC  
•Reconstruction Algorithms  
•Visualization Techniques; event displays  
 

4.Advanced Computing  
•Quantum Computing  
•Bio Computing: life process simulation, brain simulation, Quantum biology  

 

Track 2: Data Analysis - Algorithms and Tools  
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1.Automatic Systems  
•Automatic Computation Systems: from Processes to Event Generators  
•Multi-dimensional Integration and Event Generators  
•Intensive High Precision Numerical Computations: Algorithms and Systems 
•  

2.Higher orders  
•One-loop event generators  
•Multi-loop Calculations and Higher Order Corrections  
 

3.Computer Algebra Techniques and Applications  
 

4.Computational physics, Theoretical and simulation aspects  
•Lattice QCD,  
•Cosmology, Universe Large Scale Structure, Gravitational waves  
•Nuclear physics N-body computation,  
•Plasma physics,  
•Earth Physics, climate, earthquakes  

 

Track 3: 
Computations in Theoretical Physics: Techniques and Methods  
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Round table: 
Expanding software collaboration beyond HEP: 
pros, cons, dos and donts 

ACAT 2014 16th, Prague Denis Perret-Gallix, LAPP/IN2P3/CNRS 



ACAT 2014 16th, Prague Denis Perret-Gallix, LAPP/IN2P3/CNRS 

International Linear Collider 

Future Circular Colliders 

LSST petascale data challenge 

Large Synoptic Survey Telescope, 30 Tb/night 



What are the needs dictated by the physics case: 
– Hardware/Software:  

more/better CPU power ? more/better storage ?,  faster/better 
networks, better FP precision,  

– Education/training:  
more/better computer experts, more/better physicists, …  

 
What’s trending in the computing industry and research ? 

– Cloud and HPC, cloud  and mobile computing 

– HPC for HEP 

– Computing with complex systems: many-cores, hybrid systems GPUs, 
memory access bottleneck  redesigning applications 

– Methodology: Agile software development 

– Software sustainability 

– Green servers 

– What else ….? 
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International Advisory Coordination Committee 

Andrej Arbusov (BLTP JINR Russia) 

Pushpalatha Bhat (Fermilab USA) 

David Britton (Glasgow University UK) 

Federico Carminati (CERN Switzerland) 

Denis Oliveira Damazio (BNL USA) 

Bruce Denby (U. Pierre et Marie Curie France) 

Junpei Fujimoto (KEK Japan) 

Fabrizio Gagliardi (Supercomp. Centre Barcelona Spain) 

Clara Gaspar (CERN Switzerland) 

Gudrun Heinrich (MPI-Munich Germany) 

Andrei Kataev  (INR Russia) 

Christian Kiesling (MPI-Munich Germany) 

Alexander Kryukov (SINP Russia) 

Jerome Lauret (BNL USA) 
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Milos Lokajicek (FZU Prague Czech Republic) 

Daniel Maitre (Durham University UK) 

Axel Naumann (CERN Switzerland) 

Denis Perret-Gallix, Chair (IN2P3/CNRS France) 

Fons Rademakers (CERN Switzerland) 

Sudhir Raniwala (Rajasthan University India) 

Tord Riemann (DESY Germany) 

Grigory Rubtsov (INR Russia) 

Jose Seixas (Rio de Janeiro Federal University Brazil) 

Thomas Speer (Brown University USA) 

Liliana Teodorescu (Brunel University UK) 

Peter Uwer (Humboldt-University Germany) 

Jianxiong Wang (IHEP China) 

Monique Werlen (LAPTH France) 



Local organizing committee 
• Charles University in Prague, Faculty of Mathematics and Physics  

– Tomas Davidek 

– František Knapp 

 

• Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical 
Engineering  
– Vojtech Petracek 

 

• Institute of Physics, Academy of Sciences of the Czech Republic  
– Lukas Fiala 

– Milos Lokajicek 

– Nina Tumova 

 

• Nuclear Physics Institute, Academy of Sciences of the Czech Republic  
– Dagmar Adamova 

– Michal Sumbera 
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More … 
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Agile software development 
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