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1. Data streaming
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WE KNOW... What you did.
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Efficiency of Inverse Osmosis Water Treatment Plant

Weather
SCADA influenced by Regulations
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Efficiency of Inverse Osmosis Water Treatment Plant
Results
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Processing: Flink




Ongoing project 1: Reinforced learning for automated operation
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4 _ Optmisation

Ongoing project 2: Tracking audiences and HPC simulation based optimisation



2. Data pipelines and documentaries
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yper-reallstiC visuallsations Or computer
simulations
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H,,,,g€a|istic visualisations of computer simulations

P




Super nice visualisations of computer
simulations

Wall Modeled Large Eddy Simulation of a What We do
B | U e W h ale Photo-real renders of DATA

Used in short movies and still images
For general public and/or peers

&
Why we do it

Maximise impact

Increase memorability

BSC Viz Team

Bateman, Useful junk?, 2573-2582



T MEsh  Mash Toot  Mesr DF

1 QOGS O v ez iwesumace

Sumades Decr UV Cenacte e SUTEITCE  Amoic

| - | e EEE e

SepraldDoamnantesd B o B lel

TR 6%% @M EFLSFoMe

| MO N)Q co0 ] o (D wicdoines y

)

Woekszace : Maym Clsist i #ﬂ
SigEEd @

Pair Efwls  Nyguia Lim  Reidmbla Shae St b

st Seizcted Tomus Adtribides  Stewr  llelp

witaleBocy budy_rdls! aze

Mk shacdpbodzvcloRnoee Tyoact

P Tesssitation Ammbutes

P wesh Componant Dispiay
P neesn conrore

¥ tznqentspace

P smooth mem

¥ vaoncomen was

P slenoer stats

¥ Object Bisploy

1CPI NS

¥ iEbiny caplite

Node Behovar

Extra Attributes

Hotos: Wik oy body_wWioShepc

Selee. Lucd Atiuutss Cupy Tabs

| 1 1 288 Hildia o4 b bl o0

EED S EwBE

4]

Nothemmarset 7 Woanwlamm | 2emps v

PPN S |

Dissley Shwm Help

L]
-
-
-
g

EG
W c2r_render

vanitzin |

wrarton
o Sptmret
o=

3 @ cersutugrise
@rnwh"n‘hrv'.-v

@ & cortoun

& @ uhid=BodRN

& b

| Teammnil stented 2 es=

&3
jo
¥
®
|CH

L
@oa

< Tronsiont_stontcd.case X mgtsh
FORMAT
typ=: ensight gnid
GEOMETRY
modcl 1
VARIABLE
scalar per node:
Scalar per node:
weelor par node:
vectar por node:
wectar per node:
TINE
tine set:
nuster of steps:
filonome stast nueber:
filenan= increment:

e )

Liwe values:
9.60009E10¢ 1.€600E |08
1.A00AAF+A1  1.10GAF+a1
2.20002E6+01  2.10002E+01
J.800UGL191 ). 10000L-+U1
4.00000E+81 4.10003E+01
5.80000E(101 5.16009E|01
£.00000r+01  6.10003r+0
7.00000E+01 7.10002E+01
8.60000L 101  ¥.10004k) 01
9_80003E+81 9_10069E+01
1.000026+02 1.€1003E+02
1.10090L+02 1. 11000L+2
1.20000E+02 1.21063E+02
1.30098E192 1.31009E192
1.200007+07  1.31009+00
1.500026402  1.51009E+02
160006 192  1.61008k U2
1.70030E+82 1.71069E+62
1.300006+02  1.810036+02
LR T R BT T )

Windows PowerShell
Copyright (C) Microsarr Carporarian.

P Cz\usersipnanisy |

> | (7S I

s Vhw Rmnder 19RO

Ironsicnt_stentod

Pra:
P_Ms
Bull
Vel
WAl

2.260021
170005}
2. 200001
3. 260009
426003
5.26000t
6. 20009
7. 200001
8. 20004
9_2e009
1.22000
1.12e001

Indrs los



Film industry tools are amazing
Film industry people too

To achieve it, we need artist level
of control over camera, light, textures,
animation, and render quality
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A®)blender

Blender, made by you.

SideFX
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Beautiful AND accurate

@ Have scientists and artists work together
z Convert data from scientific software/format
into animation industry standards




Production pipeline

Typical pipeline in animation with a few extra steps for DATA

Pre-production Production

Post production

Script

Modeling Sound & Music

Documentation

Animation » Color correction

Render Compositing




Production pipeline

Pre-production

Script

Documentation

Data Casting
Inspect data in
Sci-Viz software
Data forensics if
necessary

Harris, S. University of Leeds
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Production pipeline

Typical pipeline in film industry with a few extra steps for DATA

Pre-production Production Post production

Script Modeling Sound & Music

Color correction

Documentation Animation

‘Data Analysis &

Conver5|on

Data Casting Render Compositing




Data conversion workflow

Formats we can read

Standard formats

netcdf (climate) 3D computer graphics software
vtk (engineering, physics, etc) Maya M mava
ensi (same as above) Blender foblender

PDB (molecular data) 3DSMax g sps max

Rl Houdini- |
Almost anything ‘eadable by Paraview :>
Other formats

Renderers
Structured and Unstructured Grids Arnold Render A ARNOLD
Semi-Structured Grid Data Renderman R
Generic Particle Data Redshift Q@ REDSHIFT
Blender Cycles

Tables, trees, matrices




Data conversion workflow

Formats we can write

Volumetric data
Maya cache (mc)

Point/vector data
Maya cache (mc)

Blender Voxels (bvox) Partio

OpenVDB

Surface data
STL
OBJ
FBX

Alembic,
etc...

WV MAYA

e)blender

S ] n
M ytini
http://ytini.com/

Naiman, J.P., Borkiewicz, K., & Christensen, A.J.
2017, PASP, 129, 058008

A set of tools to read and write volumetric data


http://ytini.com/

O O On

Mo fBwsign

Maya: High cost but stable, easy to find
experts

Blender: Cheap (as in free) but less stable
workflow is less “professional”

very flexible, good for scientists

Houdini: Procedural workflow,

handles bigger datasets more efficiently

Arnold Render: Biased, CPU renderer, really fast
Renderman

Redshift: Unbiased GPU-based, even faster
Cycles: Unbiased render, good use of GPU
cluster

3D computer graphics software

Maya M mava
Blender @blender"
3DS|\/Iax 3SDSMAX

Houdini m

Renderers

Arnold Render A ARNOLD
Renderman R
Redshift @ REDSHIFT
Blender Cycles




Medtronic

® Commissioned film

* 10th Anniversary of the Pipeline Embolization Device

e Shown at LINNC 2019 (Live Interventional
Neuroradiology & Neurosurgery Course)

¢ Audience mainly MDs

* 3D stereoscopic and Mono versions

¢ Coordinated by Dr. Ana Paula Narata; Simulations by
Dr. Alberto Marzo

CONICET




3. Data visualization and interaction
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User Doe

Filter by

Airports Flights

ClAv Model %Impact A
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A TRACK.TION POPULARITY  SERENDIPITY  INFLUENCE

Click, drag, double click,
play with the controls.

sl @ .. BLUES

ALL  RESET Influence: 130 genres

ATRACTION

SIZE

[ SIZE BY: INFLUENGE |

@ Blues @ Classical @ Country @ Latin @ Comedy (© EasyListening @ World @ Electronic © HipHop

Genre and subgenre Over 800 genres in an
relationships extracted exploratory interactive
from Wikipedia

Presented at Sonar 2014
Shortlisted at Information is
Beautiful Awards 2014

Supercomputing
Center



http://www.bsc.es/atracktion

Cuénfalo ‘

<#

160K points.

Interaction on mobile


http://www.bsc.es/viz/cuentalo

Testing

Data prep xploration Pevelopment

Computational

Communication
muscle



- Service
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Home Search Datasets Applications Your requests Toolbox FAQ Select your map v sualize

' 02 Plot map Vour queue
Toolbox editor i “
Refine

Above/Below life expectancy around the world
Color palette
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- examples

Colors » Stops v

02 Plot map
Extract

54126

Tooltips
# Customize tooltips
permicus
i (s O O Map labels
@ Make map zoomable
Hide without d

Map label - Norm  Deut  Prot

An interactive data visualization tool for climate journalists

Ongoing project 3: Media Portal



4. The group
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Fernando Cucchietti Guillermo Marin Luz Calvo David Garcia
Team leader Data Visualization - 3D Animator UX & Data Visualization Designer Software Developer
Data Troll The Artist The Wisp Divman

Artur Garcia Carlos Carrasco Fernanda Vélez Juan Felipe Gémez
Data Scientist Data Scientist Data Visualization Graphic Front-end Developer
. . Designer .
Junior Technologist The Spark The Magician
S-Lucky

-

aa

Irene Meta Patricio Reyes Feliu Serra Sol Bucalo

Junior Visualization Designer Applied Mathematics Data Scientist Junior Visualization Designer

New girl on the block The Data Climber wubbalubbadubdub! Peacebringer

Carlos Garcia
Data Engineer
The Zen Sheriff

Seyed Hamed
Mirsadeghi

Data Engineer
Aquaman

~

//f//f . =5

Eduardo Graells
Data Scientist

Vanessa Mafias
Front-end developer

Maryam Rahbaralam
Data Scientist

David Modesto
Applied Mathematics









Good: heterogeneous skills
Bad: heterogeneous workflows

Good: we can do many different projects!
Bad: we do many different projects.
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