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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS




SRINGING SPACE WEATHER MODELS TO PLANETARIUMS
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Stereo B Hil: 1.99009 (ENLIL: 3.27547)
: NLIL: 3.23

A ( 12 0.007403 (ENLIL: 9)
tereo A Mil: 1.48242 (ENLIL: 3.46469)
Stereo A Cor2: 0.511594 (ENLIL: 1.62741)
. - 4N | » : i Th'»

Visual Verification of Space Weather Ensemble Simulations, Alexander Bock, Asher
Pembroke, M. Leila Mays, Lutz Rastaetter, Anders Ynnerman, Timo Ropinski, IEEE Vis 2015
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UPENSPACE
Public Dissemination

What? —> How?







NEW HORIZONS




Date: 2015 JUL 14T710:12:49.869
Simulation increment (s): 1
Avg. Frametime: 0.12932
Next instrument activity:
| 49.7 %

Data acquisition time: 2015 JUL 14 10:13:13
Data acquisition adjacency: [00:13:18]

NIX * PLUTO CHARON
Active Instruments

NH_ALICE_AIRGLOW,

NH_LORRI




PLuTO FLY-BY, JuLY 14TH, 2015

e Norrkdping, Sweden

 New York, USA

 Hamburg, Germany
e Chicago, USA
« Accra, Ghana
e Balzano, ltaly

 Brisbane, Australia

e Houston, USA

* Monmouth, USA
e Singapore

e Tokyo, Japan

* Buenos Aires, Argentina

e 50000 on YouTube
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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS













Date: 2015 JUL 14T7T10:00:00.000

Simulation ancrement (s 0

Avg. Frametame: 0.17218

05/21/2015 Time = 00:01:52 UT

2015/07/14 01:19 e







NEW HORIZONS CHALLENGE

ENLIL

Detailed models around Pluto
Visualization of SWAP D

STEREO-A ,
[ .. MESSENGER
STEREO-B MERCURY. - - d
I

Normalized Solar Wind Number Density (cm™)
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VISUALIZATION CORNER




RAINBOW COLOR MAPS




RAINBOW COLOR MAPS

Coline Ware, “Color sequences for univariate maps: Theory,
experiments and principles”, IEEE Computer Graphics and
Applications, 1988.

B. E. Rogowitz, L. A. Treinish, and S. Bryson, “How not to lie with
visualization,” Computers in Physics, vol. 10, no. 3, pp. 268—273, 1996.

D. Borland and R. M. Taylor, “Rainbow Color Map (Still) Considered
Harmful,” IEEE Computer Graphics and Applications, vol. 27, no. 2, pp.
14-17, Apr. 2007.

http://mycarta.wordpress.com/2012/05/12/the-rainbow-is-dead-long-
live-the-rainbow



http://mycarta.wordpress.com/2012/05/12/the-rainbow-is-dead-long-live-the-rainbow

Surface

Mantle
(low O)

Hall MHD MHD-EPIC

~ log p and bx;bz log p and bx;bz
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RAINBOW COLOR MAPS

L* plot for ROYGBIV colormap
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A BETTER ALTERNATIVE

L™ plot for Kindlmann linear Luminance

Kindimann, G. Reinhard, E. and Creem, S., 2002, Face-based Luminance Matching for
Perceptual Colormap Generation, IEEE — Proceedings of the conference on Visualization '02




A BETTER ALTERNATIVE

= Matplotlib
+ Viridis .
 http://matplotlib.org/style _changes.html

= Matlab
* Parula

+ http://blogs.mathworks.com/steve/2014/10/13/a-new-colormap-for-
matlab-part-1-introduction/

* Anything else



http://matplotlib.org/style_changes.html
http://blogs.mathworks.com/steve/2014/10/13/a-new-colormap-for-matlab-part-1-introduction/

GPGPU PROGRAMMING




PLEIADES

2008: 487 teraflops
2016: 4 petaflops




GRAPHICS CARDS
2008: GeForce 280

« 240 cores
» 933 gigaflops [0.2% of 2008 Pleiades]

2013: GeForce Titan

* 2688 cores
* 4.5 teraflops [1% of 2008 Pleiades]

2014: GeForce Titan X

* 3072 cores
» 7 teraflops [1.5% of 2008 Pleiades]

Q3 2016: GeForce 1080
» 3840 cores
- 12 teraflops [2.4% of 2008 Pleiades]




Interactive lonic placement for Transcoding HD video Fluid m
visualization of molecular dynamics stream to H.264 Matlab us
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Bioinformatics Applications )

Features GPU

Supported Speedup Release Status Website

Application

. - \ A L nment of short Soguenc ing . Vesion04.2 /2082

L’ni’.llf‘.: lIL' Agnment of sh COuenNC g &40 t«.. 1'. .] ()
— reacs MA T GPU, multl node

CUDASW++ Parallel search of Smith 1050 Version 2.03  Q1/2012
e Waterman database o MA T GPU, mudti node

CUSHAW Pamllel, accurate long read 1O Yersion 10.40  6/2012

e A @gner for Large genomes ' Mudtiple GPU
GPU-BLAST Proten algnment according to 3 dx Vesion22.26  1/2012
J - 1)

BLASTP Single GFU

Paralel Llocal and global
2 Q1/2012
-‘ -

{ ~ rarrh Ad Litddan = e Version 2.3
(s I ) |-|_ }{f‘ﬂ f,“.Ll.T s | -J‘ O H s f"h] kl_‘l I:L LUx ".‘-1.: ‘:.":*J ) ‘..‘-;‘.. oo
Mocels
m( U L" 2+ ’t'_ Y t Scalable mot¥ ducovery 410 Yersion 31.0.12
NS P Y algorithm based on MEME MAS GPU . mudti node

Hardware and software 1o
= - ll]f'- Find reference assembly, blast, SW, 400x% B N3
HMWW, 3¢ novo assembly fpe b

Yeorsion 1.9 - 5/2012
MA S GPU, multl node

GPFU Pert comparad aganst samea or smiar oode running on sngle

U u Uw t Fast short read aligvment & 8x

Pxalel Uncar regrossion on . —
3 ' Yesion 0901 3/2042

8 Hours

Reference




OPENSPACE
http://openspace.itn.liu.se
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