Scientific Engineering Workflows
using COVISE

Florian Niebling

vi'
il

i
= — .’" \
|
§ ‘. .

A—_
e
=]

]

H..
&}
L
Ie

‘I-;
=
-
a,
B d ! .
el |IH

(1 IRl

i A

\ e {_-"7

+ = Engineering Workflows / COVISE ;: 24.07.2010 ;.




HLRS

ngh Performance Computing Center Stuttgart

Fileserver 9= -1l -
NEC SX 9/SX 8 (576) NEC SX 6 (48)

CAVE DALCO Viz-Cluster |

NEC Asama (64)

RiID

IBM HSM :

> 2 PB

IBM Cell

Zre IBM x3755 | 4t
SUN Fire 2900 (144x2) Cray Strider+XD1 NEC Nehalem
(48x2) (400) (~1400x4)

IBM (2800x4)

** Engineering Workflows / COVISE :: 24.07.2010 :: Florian Niebling
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Misc. University
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HLRS

Slmulatlon / Postprocessing Workflow

Interaction "§"

Post-Processing

Simulation
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Combustion Simulation (Finite Element)
* Computational Grid 8 - 14 mio cells
* Temperature distribution AOLOS
* Distribution of concentrations )
* 02, CO, NOX, Ash, ... (’S)
* Particle velocity
* changing properties due to combustion
* mass, diameter
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V'|rtual Water Power Testbed

« Interactive Design and
Simulation

« Collaborative Working
« Integrated Workflow

Geom. Generationh
Grid Generation I—\
Simulation I—\

Postprocessing I-\l
Rendering '
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COVISE Modules

Read / write /generate data

Simulation coupling

Implement algorithms

Provide different render
environments

Data management
Modules share data objects

Data Flow
Controller process

e Computational Grid
¢ Scalar / Vector Data

Post-
Procesﬂng |

¢ Polygons
e Colormaps

Rendering

e Triangles
e Textures
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« High Performance Computing
— Access to Supercomputing Resources
— Large Datasets

— In-Situ Visualization . Different Rendering

— Reduction of size by environments
post-processing — VR/CAVE
— Simulation Steering — Desktop
« Client Applications — Mobile
— COVISE — Web

— WebBrowser
* Plugins (VRML, Java3D, ...)
e Plugin-less (HTML5 WebGL)
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\COVISE Web Applications

« VRML Export

— Coupling to COVISE via Java /
CORBA

— VRML elements are updated
on change

— Interactive post-processing

— Synchronization between
multiple webclients

- Software-based image rendering
— Gelato
— Renderman
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\COVISE as a Service

« GRID Simulation Workflows (GT4)
— Web Portal Integration
« Use distributed computing resources
— Automatic Simulation Optimization
— COVISE Post-Processing Service
— Post-Processing results as VRML files

GRID Workflow Webservice
Engine Container
Simulation
et —
S, Optimizer CR Manager ¢ |l Job submission
3
3
5| Simulation ;
- -
S Service X . COVISE Service Post-Processeﬁ
Simulation data (VRML)
Steering
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COVISE WebService Interface = | u

il Pyetaionens
I
TS CIms (=TT

« Standard conformant networked API

« Can be used to support a multitude of user
interfaces

« Includes a ready to use Browser based

user interface
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COVISE / Simulation Workflow HTML5-capable Web-Browser

COVISE

» Simulation

Control-Flow WebGL
* UUserinterface Scenegraph
* WebGL Arrays = Geometry
* Script creation e Coordinates * [nteractors
* Geometry e Connectivity * Annotations
* Interactors « Data * Viewpoints
. Synchronizatiqn « WebGL Array
- Buffers
» Textures
e Labels

WebGL
Rendering

WebGL Server

* Post-Processing * Scenegraph

Traversal

* Shading

e Picking/
Interaction

\Websocket / AJAY

* \Webservice
Interface

User Interface

* 2D/Webservice
* 3D/Interactors

Design / Simulation Parameters
Post-Processing Parameters
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