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CERN OPENLAB’S MISSION

Our recipe for success

Evaluate and test state- MANAGEMENT Collaborate and
of-the-art technologies in a exchange ideas with

challenging environment NNOVATION & other communities to

and improve them in JOINT R&D
collaboration with industry. KNOWLEDGE SHARING  Create knowledge and
innovation.

Communicate Train the next generation of

results, demostrate COMMUNICATION EDUCATION engineers/researchers,
impact, and reach promote education and
new audiences. cultural exchanges.
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DRIVING INNOVATION SINCE 2001

Now In our sixth three-year phase

2003 2009 2015 2018

SET UP I v Sixth Phase
2001 2006 2012 Vi

CERN openlab Collaboration Board 2017
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JOINT R&D PROJECTS (PHASE Vi)
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LHC Schedule

e Peak luminosity =Integrated luminosity
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Computing and Data Challenges

More computing and data
processing/storage
resources

Budget is not increasing

Increase
Capacity

Increase Increase
Efficiency Performance

Change the way

Faster Processing

processing is done
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Three Main Areas of R&D (Phase VI),

= High
C; ) Luminosi
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CHALLENGES
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Increase data centre
performance with hardware
accelerators (FPGAs, GPUs, ..)

optimized software

Scale out capacity with public
clouds, HPC, new
architectures

Change the computing
paradigms with new
technologies like Machine
Learning, Deep Learning,
Advanced Data Analytics,
Quantum Computing
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Phas V“

HPCaaS MARKET, BY REGION(USD BILLION)
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https://www.marketsandmarkets.com/Market-Reports/high-performance-computing-as-a-service-market-215009295.html

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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CERN High Energy Physics: 3D GANS Training Performance
Intel 25 Xeon(R) Cluster, OPA Fabric
Xeon(R) 8268 (2019) vs Xeon(R) 8160 (2018)
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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

[onot\e

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

ngh yEfflClency S ""Mechanlcal Eng
Solar Panels Material Science

.I‘%;diation Sensors Simulation Software Hadron Therapy
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SUMMER STUDENT PROGRAMME

2000 90
1800 80 In 2019
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1400
60 = 37 selected students
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50 = 14 lectures
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- 4 = Visits to external labs
. 30 and companies
400 20 = Lightning talks session
200 10 = Technical reports
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CERN openiab 20t" Anniversary
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CERN

Grid-related activities openlab

Sverre Jarp
CERN openlab CTO
sverre.jarp at cern.ch

. m
Large LU For
N\O“Og‘ng X ERN
0 enlab: kshop
Fabric N\or\c‘;em ¥
T
Tim SMith ceR/E
=" CERN .
i, & openlab CERN openlab Technical Workshop 2020




Thanks!

alberto.di.meglio@cern.ch
@AlbertoDiMeglio
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