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Motivation

Goal: Reduction of the calculation time by minimising the domain to be calculated
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Software ARTSS

Accelerator-based — usage of GPU
Real
) calculation time < simulation time
Time
Smoke — no combustion/pyrolysis

Simulator

m focus on runtime/speed
m continous development

m open source project: GitHub ()
github.com/FireDynamics/ARTSS
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View on Gittiub ()
ARTSS

ARTSS is an Accelerator-based Real Time Smoke Simulator, which

specialises in fast calculation of smoke propagation

ARTSS

Accelerator-based Real Time Smoke Simulator

ARTSS is a real-time and is capable C simulating buoyancy turbulent
smoke spread based on finite differences and a large eddy simulation turbulence model. The open

source code is portable on CPU and GPU and successfully verified using analytical and semi-
analytical tests. It s also successfully validated with scenarios relevant for fire protection. ARTSS is
based on JuROY, which was originally developed within the ORPHEUS project (funded by BMBF) by
Dr. Anne Ksters.

Getting Started

Requirements

The serial CPU version of ARTSS can be compiled on Linux or MacOS systems with very few tools,
Whereas the multicore and GPU version needs an OpenACC capable compiler. Detailed

listed in the table & for serial version, specifc for
multicore and GPU version).

Purpose Version

General | Version control system (optional) git >=20

Build processor using a compiler-independent method | CMake | >=

H

um


github.com/FireDynamics/ARTSS

Concept

B time counter (how often) m check value (threshold)

m buffer size (where to check) m expansion size (how much)

computation domain
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Setup
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Analysis

Does it work? - Yes
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Analysis

Does it work? - No
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Analysis

How much speed up do | get?

= GPU
| = Multicore
=, Serial

1.40 1.45 1.50 1.55 1.60
Speedup

It depends on the time until the domain is fully expanded
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Analysis

Parameter Analysis

T

108.56 =

108.54 s
—e— check value =320
c 108.52 | s —m— check value =325
S —e— check value =330
Z 108.50 | . —— check value =340
~ —e— check value =345
108.48 |- = - -check value =350

108.46 s

108.44 - .

| | | | | | | | | | |
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buffer size 9 JULICH
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Analysis

More complex functions
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Conclusions and Outlook

Conclusion

m reduction of the runtime

m small loss of accuracy

Outlook

m more complex expansion method (— reduce loss of accuracy)

m adjust parameters during the simulation

m expansion in a fully closed room
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Contact Information

My Linh Wiirzburger

email: m.wuerzburger @fz-juelich.de
https://www.fz-juelich.de/ias/ias-7/

Lukas Arnold

email: l.arnold @fz-juelich.de
https://www.fz-juelich.de/ias/ias-7/

ARTSS:  github.com/FireDynamics/ARTSS ©
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