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THE HLRS SYSTEI\/IS

Hermit
Cray XE6(7000x16)

NEC Asama
(64)

DALCO \H€luster
(8*4+32*2)

SUN Fire 2900 Cray XT5+XD1  NEC Nehalem (2800x4)
(48x2) IBM x3755 (224*4+48) (1400x4)
144x2
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INDUSTRIAL USAGE

CPWHours

10 000 000,00~
9 000 000,00+~
8 000 000,00
7 000 000,00+"
6 000 000,00+~
5 000 000,00+
4 000 000,00+
3000 000,00+
2 000 000,00+
1 000 000,00-
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Porsche

RECOM Driven by performance
Transsolar WM DAIMLER  steflba

Stellba Hydro=s
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http://www.mahle.com/mi05/home.nsf
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Planning = Development — Production |

practicalexample(DaimILr):

Definition | Design | Startup
Concept Series development Seriegproduction |

Focusof this presentation

< ¢ Hybrid Prototypes > >
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VR Userinterfac{ TabletPC Tangible :
Userfinterface (VRUI) (TabletUl) | Interface WL TG
Tools Visualization Simulation
Workspace Virtual Reality (VR| Augmented Reality (AH Desktop
Hybrid Prototypes

.. Supercomputer Education:: 17.11.2011-




COVISE

COLLABORATIVESUALIZATION ANIMULATIONENVIRONMENT

v COVISE:MapEditori@visard Loaded Map: fvis_raid/svniwcs/ fcovise/met/AlLLIZ| _hirs_renderer.net. -0

File Execution CSCW Master Help

% COVISE Module Parameters =
PRI = = | [ Y ‘ &b |§Favourites:|RWCcvise‘Corcrs |Jsosurface|cuningsurface|ca LTracer_2 |
OVISE Module, Data & Control mf MapEditor | DataViewer Particle Tracer
ModuleList | Name IAppearaml Value I | | |
Host/Category/Module saveSearchFlag
BN bb@visard Readlhs_9 % 9 7D
=JUSluli e BEE stepDuration String |« 0.01 1
i G Color numParticles String |« 50 1
E %E;‘;’:‘mes T 11 numSteps String | + 10000 1
i (510_Module IoopDetection O
i @Ma_pper ecmrScaL‘t%& startStep String |« 0 1
+- [ Renderer startpointl -0 1 -0.5
H HE
¥ Simulation startpoint2 -9 -3 -0.5
;%T | LTracer 2. | 0 0 1
* ools Calc_2® normal -
+ %Tracer direction 1 0 0
+- L3 UnderDev whatDataOut D -
. Guisir Scalarvect 5
+ =l usmbb@visper hd R LED =-8x
Collect_3® File Viewing Editors Manips Lights Sync Help |
Colormaps Geometry Objects MASTER
Collect_4_OUT | CropUsy_5_OUT 001 &
| Collect_3_OUT CropUsg_6_OUT_001 SHHE
— S EEE VectlorField_Z_OUT_001 l—
Collect_4® Collect_4_OUT_002
7 | Collect_3_OUT_om 7

LTracer 2@141.58.8.11 :: initialization took 1.168 seconds.
LTracer 2@141.58.8.11 :: startParticles took 0.061 seconds.
CuttingSurface_2@141.58.8.11 :: complete run took 0.693 se|
LTracer_2@141.58.8.11 :: traces took 3.242 seconds.

DataObjectlist LTracer_2@141.58.8.11 :: output generation took 0.006 secoi

LTracer_2@141.58.8.11 :: complete run tock 4.518 seconds.
ControlPanel AN

Rotz Roty [ILLTEEEEECT ] Dolly
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OPENCOVER H LR S

COVISE/IRTUAIENVIRONMENTRENDERER

Features:
i Flexible plugin system
I Support for projection based VR, tiled Displays and HMDs
I Augmented Reality
i CSCW
i Volume rendering

i VRMLO7 vie T \ /
i 3D VR GUI (VRUI) — \_| — _

] [ ]

] covise_lib render_lib Tracker

I Parallel rendering ;
Volumen Plugin VER
Rendering Support OpencO VRMLS7

ARToolKit
[ ]

]

VRUI VRBClient OpenSceneGraph
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VRUI USERINTERFACE

Menu system

A AL oA ~ L P P " Files ]
A ¢KS !'tL NBasSyotsSa 0Kl U [ESHITRE 2 ¢ZX
. . oClipping Plane
A Supports hierarchical menu systems. oOpaque Clipping

10.0

A Supports concurrent interaction in collaborative VE SESSSSEEUEEEE
. . . . OBoundaries
I Automatic synchronization of values ainterpolation

I Kontext dependend GUIs for collaborative work 'L;'()j. Discrete Colors

I Locking to support concurrent interaction Animation (Animation __99)
| Save Volume |oAnimate

1.0

Speed
Step Forward
Step Backward

o - F
._ n rame

Bottom: 0.2

Méxi.o : -~ A~ COVER
REEEm n O 4 5

Transferfunktionseditor Toolbar
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Easy input of Text and numbers
Precise interaction
Independent of frame rate

Development of optimized complex GUIs
(Material editor, transfefunktion editor, scene graph brows

Scalable fronsmartbordsover tablet PCs to mobile phones

o Io o Do P>

17.11.2011-
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High Performance Computing Center Stuttgart

Combustion Modelling
in Power Plants

RECOM Services




PROCESS INTEGRATION

Geometry*generation *1 Geometry modification
Mesh generation  |«{ Mesh refinement
Y
Domain decompositionf~<{ Number of domains / algorithr
Y
Simulation <+ Boundary condition
Y
Post Processing [+ Interactive visualization
Y
Visualization
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SIMULATION COUPLING

Code Type Coupling mode
StarCD CFD SimLib Fortran user subroutine, Loose
CFX CFD SimLib Fortran user subroutine, Loose
Fluent CFD SimLib C user subroutine, Loose
OpenFoam| CFD SimLihp C++user subroutine, Loose
Fidap CFD Script, BlaciBox, Loose
Fenfloss | CFD SimLib CPlugin Loose
Diablo Diffusion in metal alloys Script, BlaciBox, Loose
Trans3D | Laser ablation COVISKElodul C++, Tight
Uranus CFD Socket interface, coupling module, C++, Logse
SunFace | Radiation COM/DCOM, coupling module, C++, Hybrid|
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L R | S

id/svn/wes/trunk/co /net/ALL/2006/kiebingen viscluster.net

Fle Edit View Pipeline CSCW Help
= 3 ’ 8 ¥ R HE L 5w - RWCovise Colors IsoSurface CuttingSurface Collect Renderer VRRenderer
Visual Programming I Data Viewer 1
. .
: ﬁ Grid generation
E ————
Module List | ‘ & ! Gate_7
= ‘, hpcmbb@visent
— . ", .
5 = Domain dECOIIIpOSItIOII
# [ Converter
* f ::::P\ES types gate_dat:
= . .
g ——— Simulation
+ 9 HLRS
%59 10 Module lock_make_grid_button
+ [ Interpolator read_geometry_from_fi
+- [ Mapper
+ B Obsolete save_grid_geo_rb ™
i : :(s:r;\dersr radial_gate [
o B
+ [ Simulation -
L e b Post processing
=i Tracer
H_m 72
o Tracer -
e TracerComp nls 250
*# 9 UnderDev T
b-m \UI;"S‘#Z Qoptmis [5
o B
n_opt_1l_s 250
.
number_of_blades |18 Re n d e rl n g
blade_angle |0
L4 ;I_‘ T ;I_‘
Message Area 3 x
RWCovise_6@141.58.8.5: entering param with rotation_axis
RWCovise_6@141.58.8.5: entering param with rot_speed
RWCovise_6@141.58.8.5: entering param with increment_filename
OpenCOVER_L@141.58.8.5: Received message for non-registered parameter 'Viewpoints'
Controller: Sorry, can't execute module Collect 4@14158 85 z‘
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VIRTUAL WATER TURBINE -BEEY

Simulation of the river power
station Kiebingen, Neckar

Through interactive simulation,
the output could be increased by
30%, simply by substituting
runner and wicked gate

Supercomputer Education::  17.11.2011:




VIRTUAL TURBINE TH%&D
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DEERAWINGFA CUP

A°

i ""‘ ,-“q‘m
f "Hm!l“ﬁ‘
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COMPUTATIONAL ELECTRODYNAMICS
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PANAMERASC 10)
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MODELL WIND TUNNEL AT THEFKES | g T s
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WIND TUNNEL AT FKFS
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Stadtraumlabor TU-Wien

RAUMPLANUNG
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Masterplan Seestadt Aspern

| et

ARCHITEKTUR UND RALTK/IPLANUNG
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INTERACTNGEMULATIOMNARCHITECTURE, | 515
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AIR CONDITIONING

Simulation of Racks in the HLRS server room
MW of Power

A.5MW cooled by air
Aremperature distribution has to be optimized

ASimulation using Ansys CFX

Tangible interface on a
Microsoft Surface
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AParallel Rendering
ARemote Rendering
AVR / Desktop

Supercomputer Education::

MPI Renderer Renderer
MPI Module 1 | Module 1 Module 1 | Module 1
MPI Module 2 Module 2
Datamanaqger Datamanaqger
Shared Memory Shared Memory
GPU GPU

Renderer

MPI_Spaw

=

Controller

Start

MPI Tr?ng?grt Layer

17.11.2011-
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Visualization Cluster
AMultiple Nodes
AMultiple CPUs / Node
Anighly parallel GPUs

Data Processing on
GPUs

APreparation
AProcessing
ARendering / Readback

Datamanager stores

(partial) data objects
AHost memory
ADevice memory

Supercomputer Education::

Host Device

[ Data preparation Data preparation

-

>

\ 4 _
[ Input Processing I

) 4

mncessing Data processing
) k2222722
|Tn:|:ri ng I—)’WI
) £2222122
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CUDA ISGUTTINGSURFACBMPUTATION _, e

A Classify Elements / number of vertices (TLT)
T Tetrahedron, Hexahedron, Prism

3/016/0]010/01]12/0/01(9

A Exclusive Prefin L 101110101010 [1101011
Sum (scan)

0[3[3]19]1919]1919121(21[21
A Reduce (scattef g T1 11 T2 212 221333
A Interpolate / [0 ]3[9 [21

: Ol1[2]3

A Generate Triangles

N | =D =
0 T < > t 59208

Initialization Isosurface extraction reduce
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Parallelization of iso-/cutting surface extraction
for interactive post-processing on unstructured ,

g”ds | MPI Renderer Renderer

| MPI Module 1 | Module 1 Module 1 | Module 1

| MPI Module 2 Module 2

ANVIDIA Quadro 6000 (Ferml) Datamanaager Datamanaaer
>5x faster than 16 Xeon E5472 Shared Memory Shared Memory

GPU GPU

(. j E J/
.

Iso Surface, Unstructured Grid (11626484 elements)

200 T 7
16x CPU XEON E5472 3.00GHz OpenMP x4 MPI x8 KD Tree
1x GPU (NVIDIA Quadro FX 5800)
4x GPU (NVIDIA Quadro FX 5800) MPI x4
1x GPU (NVIDIA Quadro FX 6000)
150 -
w
E
= 100 |
E
[
) ”/\—/ﬁl—’—)’_’-‘/’—'
0 L L I
0 200000 400000 600000 800000 le+06

Generated Triangles
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INTERACTIVEEXTURBASEDB-LOWISUALIZATION

Line Integral Convolution
AConvolute a noise texture alongside a flow field SeeR:
AVector field tracing (Euler/Runge-Kutta) F},g{;;;-%q

APixels along field lines show strong correlation ™ s <= z

APixels orthogonal to the field lines are uncorrelated ~ NO'Se F'g)‘:‘t’rgiltzg” LIC result

surface

-> Qualitative view of a slice of the flow field

Interactive speeds through

AFlow field as per-vertex attribute in fragment
shader (obtained from CUDA cutting-surface
kernel)

AEvaluating the flow-field once per fragment
AConvoluting the noise texture along interpolated
vector

High gradient in the flow field -> wrong vectors
(esp. far away from fragment position)
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64 vector field evaluations
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1 vector field evaluation
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