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Karlsruhe Institute of Technology (KIT) A\‘(IT
The Research University in the Helmholtz Association = s

The Karlsruhe Institute of Technology (KIT), was established by the merger of the ForschungsZentrum Karlsruhe
(FZK) GmbH and the Universitat Karlsruhe (TH) on 1st October, 2009.

-

Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft

With more than 9,000 employees and an
annual budget of about EUR 785 million, KIT is
one of the biggest research and education
institutions worldwide.

KIT combines the tasks of a university of the
state of Baden-Wdurttemberg with those of a
research center of the Helmholtz Association in
the areas of research, teaching, and innovation.

www kitedu =

Universitat Karlsruhe was founded in 1825 as a Polytechnic and ForschungsZentrum Karlsruhe was founded in 1956 as Nuclear Reactor Facility,
whose first reactor (hamed FR2) started operation in 1962 .
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ﬂ(l I First Draisine in1817
by Karl Freiherr von Drais (KA, 1785-1851)

Karlsruher Institut flr Technologie

Karlsruhe — The Fan(Fun) City
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“A castle at the center, from which the streets radiate in fan-like form:
. so 300 years ago, according to legend, the city founder Margrave
Karl-Wilhelm von Baden-Durlach, saw his residence in a dream. On
17 June 1715, he had the foundation stone laid that would make his
dream a reality.” (Dr. Frank Mentrup, Chief Burgomaster of Karlsruhe).
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Karlsruhe Main Train Station Nowadays
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SCC The Information Technology Centre of KIT -\3‘("‘

Steinbuch Centre
for Computing

The Steinbuch Centre for Computing (SCC) is the information technology centre of KIT,
which is named after the Karlsruhe computer scientist Karl Steinbuch (1917-2005). Its
activities focus on research, development and innovation in the fields of high performance
computing (HPC), data intensive computing (DIC), and secure IT federations. SCC’s
research focuses on scientific computing, modelling and simulation, data analysis, grids,
cloud and cluster computing, innovative network technologies, IT security, and
virtualisation. SCC operates very powerful HPC systems, which are used by regional and
federal scientists from academia and industry for computationally intensive projects.

In this context the SCC Simulation laboratories (SimLabs) 1.Energy, 2.Nanomicro,
3.Climate and Environment represent the interfaces between users and High
Performance Computing providers. Their main task is the software enhancement for an
efficient use of supercomputers and distributed systems in interdisciplinary research and
development. https://www.scc.kit.edu/en/research/5960.php
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KIT HPC Systems — bwUniCluster

The bwUniCluster is a parallel computer with distributed memory. Each node has sixteen Intel Xeon processors, local memory, disks and
network adapters. All nodes are connected by a fast InfiniBand 4X FDR interconnect. In addition the file system Lustre, that is connected
by coupling the InfiniBand of the file server with the InfiniBand switch of the compute cluster, is added to bwUniCluster to provide a fast

and scalable parallel file system.

Compute nodes Compute nodes Compute nodes

"Thin" "Fat" "Broadwell”
Number of 512 8 352
nodes
Intel Xeon ES- Intel Xeon ES- Intel Xeon ES-
Processors 2670 (Sandy 4640 (Sandy 2660 v4
Bridge) Bridge) (Broadwell)
Processor
frequency 2.6 2.4 2.0
(GHz)
Number of 5 4 5
sockets
Total
number of |16 32 28
cores
s 64 GB 1024 GB 128 GB
memory
Local disk 2TB 77B 4380 GB
Gache per Level 1: 8x64 KB |Level 1: 8x64 KB |Level 1: 8x64 KB
ol et Level 2: 8x256 KB |Level 2: 8x256 KB |Level 2: 14x256
Level 3: 20 MB Level 3: 20 MB KB Level 3: 35 MB
Interconnect 4xFDR 4xFDR 4xFDR
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Login nodes Login nodes
“"Thin / Fat” "Broadwell"
2 2
Intel Xeon ES- VInteI Xeon E5-
2670 (Sandy 2630 v4
Bridge) (Broadwell)
2.6 2.2
2 2
16 20
64 GB 128 GB

4TB 480 GB

Level 1: 8x64 KB |Level 1: 8x64 KB
Level 2: 8x256 KB |Level 2: 10x256
Level 3: 20 MB KB Level 3: 25 MB

4xFDR 4xFDR

Service nodes

10

Intel Xeon ES-
2670 (Sandy

Bridge)

2.6

16

64 GB

17TB

Level 1: 8x64 KB
Level 2: 8x256 KB
Level 3: 20 MB

4xFDR
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KIT HPC Systems — FOrHLR | SIT

B 512 20-way Intel Xeon compute nodes. 400 GFLOPS peak performance and 64 GB main memory per node.

B 16 32-way Intel Xeon compute nodes. Each of these nodes has 665,6 GFLOPS peak performance and 64 GB main
memory

H 2 20-way Intel Xeon login nodes. 400 GFLOPS peak performance and 64 GB main memory per node.
B 10 20-way Intel Xeon service nodes. 400 GFLOPS peak performance and 64 GB main memory per node.

P —

Froduction nodes

T -
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KIT HPC Systems — ForHLR |l

KIT

Karlsruhe Institute of Technology

1152 20-way Intel Xeon compute nodes. Each of these nodes has a peak performance of 832 GFLOPS and 64 GB of main memory.
21 48-way Intel Xeon rendering nodes. Each of these nodes has 4 NVIDIA GeForce GTX980 Ti graphic cards and 1 TB of main memory.

5 20-way Intel Xeon login nodes. Each node has 256 GB main memory.
8 20-way Intel Xeon service nodes, with 64 GB of main memory each.
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Simulation Lab Energy
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Modelling and Simulation of Energy Systems ﬂ("‘

Modelling and simulation of electric power systems for the Energiewende in the
frame of the Energy Lab. 2.0 Project and in cooperation with the Institute for
Applied Computer Science (lAl) of the Karlsruhe Institute of Technology

www.elab?.kit.edu
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Karlsruhe Institute of Technology

Possible applications
Column design for condensation assisted fine dust

Aersol Simlutions with AerCoDe
[ |

separation
B Cleaning of industrial acidic gases
Simulation of the behaviour of pyrolysis oil for the
production of fuel from biomass (e.g. bioliq)

M
ARy
Aerosol

:lml—_!" (water droplets)

Simulation of a contact device to induce heterogeneous condensation

%Qg Steinbuch Centre for Computing

Q«

Concept for a condensation facility with two packed columns
and reutilisation of thermal energy developed at ITTK.
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Automotive Hydrogen Safety Simulations with GASFLOW AT

Karlsruhe Institute of Technology
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In collaboration with the Institute for Nuclear and Energy Technology (IKET) of the Karlsruhe Institute of Te! nb!oby (KIT)
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Hydrogen Safety Simulations for Nuclear and Fusion Research ﬂ("‘

Karlsruhe Institute of Technology

Simulations for Nuclear Reactor Safety

EPR

ITER

Simulations for ITER explosion scenarios
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Thank you for your attention.
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ESC17
Marco Roetta

Software Developer at INEN - LNL

Control systems for PIAVE accelerator
PLC based systems for auxiliary services



ECR lon Source - 1

Software Developer for the ECR lon
Source

EPICS for logic and hardware
communication systems

CSS and Python for the operator GUI

Control the hardware inside the HV
platform form different remote consoles

Monitor beam output (Faraday Cup) and
machine components status

Automated spectrum acquisition




ECR lon Source - 2 INFN

Istituto Nazionale di Fisica Nucleare

Divided in three components: GUI, PLC, VM (logic)
Connected using an Ethernet network (copper, fiber)
The system will be reused to control a Charge Breeder for the SPES project

Same type of machine (plasma chamber) with a different scope




ESC17

Flavor Physics and Lattice QCD
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Flavor Physics and Lattice QCD

The Standard Model does not:

include gravity (Mpj,.o = (Ac/Gy)"2 = 1079 GeV)

explain the origin of flavor, i.e. masses, mixing and CPV (Mg,,= ?7?)

B 4

give a natural explanation of the hiearchy problem (M, .« << Mp4nck)

provide (exact) gauge coupling unification (Mg = 10™>-10"° GeV) /

™

explain the smallness of neutrino masses (m,= (Av)?)/M, M = 10" GeV)!

produce the observed matter-antimatter asymmetry

provide a viable dark matter candidate

explain "dark" (vacuum) energy

Giorgio Salerno
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