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5 Coolest Things On Earth The Week

Sep 16, 2016 by Tomas Kellner
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Gaia and other large surveys

Gaia - 1 billion - Spectrophotmetry, parallaxes, proper
motions, radial velocities, time series

SDSS - ~2 billions, mostly extra gal. ~750.000 MW
spectra. Optical/NIR

| SST - Future - Optical/NIR

PanSTARRS - Interesting releases in the future. Optical
PHAS - 219 million, R,l, Ha

VWV - Millions. NIR, Inner MW

How can we deal with all these data”



Gaia visualisation challenges

e 1 billion objects, ~Petabyte archive

e Physical size of the archive ==p Hardware
challenges:

e Cannot store data locally in common hardware
avallable to researchers

e [ransferring from remote archive limited by bandwidth



Gaia visualisation challenges

e Physical size of the archive: Hardware resources,
incl. bandwidth: leads to server-client architecture
take the programs to the data

o Interactivity. Exploration is interactive.

e Analytics: Too many data to represent and too
many high-dimensional interrelations: Data stunning!




Gaia visualisation challenges

. PhyS|caI size of the arckl ive: Hardware resources,
incl. bandwidtf Ieads server—client architecture
take the progranig o the data might not be a

«——— | problem for

P N | high end
* Interactivity. Exploratiornis interactive. machines

e Analytics: Too many data to represent and too
many high-dimensional interrelations: Data stunning!




Gaia visualisation challenges

 Visualisation and analysis challenges == Data
stunning (Confusion)

]Vabs

(a) Regular visualization (b) Simple magnification (c) Fish-eye distortion

People need to be educated on how to explore Big Data



Gaia visualisation challenges

e \/isualisation and analysis challenges

Habits !!
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Comparison of colour maps. From left to right, cool-warm, rainbow, grayscale,
heated body, isoluminant, and blue-yellow. And from top to bottom, representations
showing spatial contrast, a low-frequency, high-frequency noise, approximation of
how the colour map is viewed deuteranope colour-deficient vision and its effect in 3D
shading. From Moreland, 2009.




Gaia visualisation challenges

e \isualisation and analysis challenges
e Data stunning (many dimensions)

e 2D -> 3D. The extra dimension does make a difference

Tradltlonal way tO |00k fOf A Generic Machine-Assisted Discovory Problem:

candidate QSO in 3 band Data Mapping and a Search for Outlier
surve .
y | Cutoff line "3
Y > S = Adding one
_ L ] feature
. .« . | » improves
. . . separation... j
1} 3 : . 4
0 1 ey 2 ‘ 3 /
Candidate QSOs Ambiguity zone

for spectroscopic
follow-up’s

Challenges in interactivity



SO we need a system that

® s up to the technical challenges

® provides the necessary functionalities
e configured for Big Data exploration




Gaia interactive visualisation portal

® O ® gcacs viewer x |

&« C https://gaia.esac.esa.int/gdr 1visapp/#

» EUROPEAN SPACE AGENCY ' ABOUT ESAC '

gaia archive visualization
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Gaia interactive visualisation portal
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b (Angle[deq])

b (Angle[deg])

Gaia interactive visualisation portal - Regions

Regions ~ Q % x
Polygon . _ File || View || Zoom || Scale || Color || Region | WCS || Analysis || Help |
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Gaia interactive visualisation portal - integrated archive service

## Regions ~ Q @ x

Galactic Coordinates

ADQL - Galactic Coordinates

Simple ADQL
u u
-COANSFONTIcRS st visual queries
POLYGON('ICRS', -8.964843398429698, 16.36510923556458, -8.679198867891582,

16.211316338648565, -8.745116836477301, 15.574174337139347,
-9.382323866139252, 15.50826309560391, -9.536132459505929,
15.881760130971383, -9.316405897553533, 16.211316338648565))

b (Angle[deq])

Copy to Clipboard

gaia archive

HOME p-i7.\H4, 8 STATISTICS VISUALIZATION HELP DOCUMENTATION

g g * < Job name: Query examples

© Gaia Data Release 1 1 SELECT * FROM gaiadrl.gaia_source WHERE 1=CONTAINS(POINT('ICRS',gaiadrl.gaia_source.l,gaiadrl.gaia source.b),
POLYGON('ICRS', -B.964843398429698, 16.36510923556458, -8.679198867891582, 16.211316338648565, -8.745116836477301,
15.574174337139347, -9.382323866139252, 15.50826309560391, -9.536132459505929, 15.881760130971383,
-9.316405897553533, 16.211316338648565))

" gaiadri.aliwise_best_neighbour
" gaiadri.allwise_neighbourhood

i gaiadri.aliwise_original_valid

" galadri.aux_qso_icrf2_match
”
| gaiadr1.cepheid €, Submit Query

C] gaiadri.ext_phot_zero_point

" gaiadr1.gaia_source

) Status Job v Creation date Num. rows Size
" gaiadr1.gsc23_best_neighbour —
7/ 147806571 -Nov-2016, 05:48: 1 M S = O [E
i ceiakt 0sc23 nekiiboutond 0 80657160940 02-Nov-2016, 05:48:36 50419 9 MB B e = ®
* galadr1.gsc23_original_valid
|| gaiadr1.phot_variable_time_seri P > @ . . .
1-10f1 Apply jobs filter | Filter this session Select all jobs (] Delete selected jobs

C] gaiadr1.phot_variable_time_seri

COPYRIGHT 2000 - 2016 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED. (v1.1.0)




Gaia interactive visualisation portal

- integration with Gaia archive
- CDS services: simbad, sesame name resolver

e Regions ~ Q @ x

Galactic Coordinates

27 B
Search in GACS

Source-ID: 6050421692321922176

21} -7.3617387964307, 19.45676086743573

Query around D arc min Simbad GACS
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@) Portal Simbad VizieR Aladin X-Match Other Help

coord 352.6382612035693 19.45676086743573 (GAL, J2000, 2000.0), radius: 10 arcmin

-7

I (Angle
other query Identifier Coordinate Criteria Reference Basic Script TAP Output Help
modes : query query query query query submission options
Query : coord 352.6382612035693 19.45676086743573 (GAL, J2000, 2000.0), radius: 10 arcmin C.D.S. - SIMBADA4 r¢

Number of rows : 152 & Plot ‘

Show 100  -|entries
v Identifier dist(asec) | Otype (JI%E)%) (Jlgcé})j)) Moo Mee | M9 | M9 | Mp | ¢
1 | [MMP2009] M8 13787 29.35 HB* 161659111 22595345 | 18.056 18.261 ~
2 | [MMP2009] M80 14201 39.54 HB* 161657762  -225937.14 17.727 17.898 ~
3 | CXOUJ161659.8-225031 | 53.79 X 161659.88  -225931.1 ~
4 | CXOUJ161655.5-225925 | 59.56 X 16165558 -225925.7 ~
5 | CXOUJ161702.0-230033 | 60.76 X 161702.05  -230033.0 ~



ala Interactive visualisation portal

- integration with Gaia archive
- CDS services: sesame name resolver - and vice versa!l
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Gaia interactive visualisation portal

integration with external applications - DS9/JS9 and Aladin
- provide HiPS and fits maps

- regions

- panel with web versions In visualisation portal

(File | View | Zoom | Scale | Color | Region | WCS | Analysis | Help |

value(10.205) physical(1119.000, 633.000) galactic(+312:48:00.000, -67:12:00.000)




Gaia interactive visualisation portal

Scalable: (at 19:00 CEST, Sep 14)
Single accesses: 4286

Accesses to help: 173
Histograms: 145

Scatter plots: 5650

Scatter plot tiles: 1557153

Beyond Gaia DR1

- Further integration with Archive: authentication, user space,
ADQL

- More plot types (density 2D, KDE, projections, 3D)

- Multiple layers, user tables

- GAVIDAV

To be discussed In the visualisation splinter



Jal

sation challenges
'he extra dimension does make a difference

. T B Cxternal 3D navigator

— receiving from Vis Server at

> View of the GUMS GC. Full
point intensity and

Q ~ maximum simultaneous
= oints
Limited to 2 million and
medium point intensity




Jal

sation challenges
'he extra dimension does make a difference
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Gala source density map -
GDR1: September 14




ala source density map -
R1: September 14
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Gaia source flux map -
R1: September 14




Gaia source
density and flux
representations:

complementary
views or stories

more stories out
there

Part of making
the richness of
the archive
intelligible



LMC density map LMC G flux based map




Not straightforward!

") GAT_GDR1 Draft.pdf - Adobe Acrobat Reader DC - C= Il
Archivo Edicién Ver Ventana Ayuda

Inicio Herramientas GAT_GDR1_Draft.pdf x @ E Iniciar sesion
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Zooming!

L evels of detall

e Detall on demand: crucia
scalable service and sma

for on-line serving,
ler systems.

e /oom levels must be computed specifically: Source
properties are combined. Interpolation or re-binning

e Fach visualisat
extended bodi

ion type (point ¢

IS not combining and won’t do.

es, etc) require C

ouds, fie
Ifferent a

S,
oroaches.
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