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CERN OPENLAB’S MISSION

Our recipe for success

Evaluate and test state-
of-the-art technologies in a
challenging environment
and improve them in 
collaboration with industry.

Communicate
results, demostrate
impact, and reach
new audiences.

Collaborate and 
exchange ideas with
other communities to 
create knowledge and 
innovation.

Train the next generation of 
engineers/researchers, 
promote education and 
cultural exchanges.
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JOINT R&D

MANAGEMENT

INNOVATION &

KNOWLEDGE SHARING

EDUCATIONCOMMUNICATION
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DRIVING INNOVATION SINCE 2001

CERN openlab Collaboration Board 2017
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Now in our sixth three-year phase
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JOINT R&D PROJECTS (PHASE VI)

Data 
Acquisition 
(LHCb, CMS, 
Dune, IT-CF) Code 

modernizati
on (EP-SFT, 
LHC Exp., 

OPL)

Cloud infra 
(IT-CM)

Data Storage 
(IT-ST, IT-DB, 

EP-DT)

Networks 
(IT-CS)

Control 
Systems
(BE-ICS)

Data 
Analytics, 
Machine 
Learning 
(many)

High-bandwidth fabrics, 

accelerated platforms for 

data acquisition 

HPC, Cloud,

Quantum

Cloud technology, 

containers, scalability

Storage architectures, 

scalability, monitoring
Software Defined 

Networks, Security

Predictive/proactive 

maintenance and 

operations

Fast simulation, Data 

quality monitoring, 

anomaly detection, 

physics data reduction, 

benchmarking/scalability, 

systems biology and 

large-scale multi-

disciplinary platforms
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LHC Schedule
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Computing and Data Challenges

Increase 
Capacity

Increase 
Performance

Increase 
Efficiency

Control 
Costs

More computing and data 
processing/storage 

resources

Faster Processing
Change the way 

processing is done

Budget is not increasing
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Three Main Areas of R&D (Phase VI)

Increase data centre
performance with hardware 

accelerators (FPGAs, GPUs, ..) 
optimized software

Change the computing 
paradigms with new 

technologies like Machine 
Learning, Deep Learning, 
Advanced Data Analytics, 

Quantum Computing

Scale out capacity with public 
clouds, HPC, new 

architectures 

COMPUTING
CHALLENGES
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HPC and Heterogeneous 

Computing

Growth: HPC sites will grow by a factor 20 on the time scale of 

HL-LHC

• Large investments in USA, Europe and Asia

• High performance accelerated hardware will provide the bulk of 

the processing capacity (only 10% expected from CPUs)

R&D: required on software and techniques to fully exploit 

processing architectures, low latency networking, edge services, 

Demonstrators with large-scale dedicated HPC resource will be 

necessary to investigate interoperability across HPC (and 

Cloud) sites, via consistent services
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https://www.marketsandmarkets.com/Market-Reports/high-performance-computing-as-a-service-market-215009295.html

https://www.marketsandmarkets.com/Market-Reports/high-performance-computing-as-a-service-market-215009295.html
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Artificial Intelligence

Models:  Develop solutions to speed-up data 
processing chain (trigger and real-time analysis, 
data quality monitoring, reconstruction, 
simulation,…)

Technology challenges: test and optimise
models on different hardware platform (GPUs, 
CPU, PGAs, dedicated hardware, ...)

Simplify deployment: multiple computing 
environments (heterogeneous, HPC, cloud, …)

Extend the scope: collaborate with other 
communities (earth observation, medical 
applications, …)
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Quantum Technologies

Sensing: uses the sensitivity of quantum 
superposition states to external effects, such as 
electric, magnetic and gravitational fields, to 
make very accurate sensors

Communication: secure network links, mainly 
based on Quantum Key Distribution (QKD) that 
makes tampering immediately obvious

Computing: exploitation of quantum effects to 
build extremely fast computational devices
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From the WWW to Hadron-Therapy

The World Wide Web
High-Efficiency
Solar Panels

Mechanical Eng.
Material Science

Radiation Sensors Simulation Software Hadron Therapy
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Education and Training
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SUMMER STUDENT PROGRAMME

In 2019

 1650 applicants

 37 selected students

 14 lectures

 Visits to external labs 
and companies

 Lightning talks session

 Technical reports92
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CERN openlab 20
th

Anniversary

CERN

openlab
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Thanks!

alberto.di.meglio@cern.ch
@AlbertoDiMeglio
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