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. Looking for exoplanets in NASA, |
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'Whot not to do +f you love
-, astronomy .

+ * To live in Brest
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“&*‘ Looking for solutions -
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Mixing passions




N' Google is your friend.... .

. Google -_

e ' time series astro +

time series astronomy ®

time series analysis in astronomy limits and potentialities

astroml.time series

astronomical time series analysis

random time series in astronomy . L]
astrophysical time series . ®

Google Search I'm Feeling Lucky v © R

Learn more . .

.Let's find a project
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Planets orbiting stars far away

). SPACE STATION .
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ow do we findthem? -

Cumulative Detections Per Year
25 Jan 2018
) exoplanetarchive.ipac.caltech.edu
Radial Velocity : .
Transits i |
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Orbital Brightness -
Modulation +

0
C
2
)
O
0]
-+
O
()]
Y—
o
| -
(]
o]
£
-}
Pz
o
2
)
O
-
=
>
O

Discovery Year

- The tronéit;method seems the best
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" The transit method. -~
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_ Apparent Brightness of Star

Credits: NASA's Goddord,S*pc.)Eé Flight Center
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Pleiades By NASA, IfSA, AURA/Caltech; .Palomar Observot
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~‘ Kinda big data+ == -

S, Ben Montet Following JR%
@benmontet

The full @NASAKepler dataset (Kepler + K2)
is ~25 TB in size. For comparison, the entire
archive of the @librarycongress is 15 TB.

7:54 PM - 3 Mar 2017
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Find your story here | {v ‘?z ;f‘ t' 'f“wt-
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Data Sets Code Repositories APIs ; . +
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‘ And we can hel@ Wlth thotl

Let's use our tools to on@lyse the dgtc?‘

YDEVFEST




+

Time Series

. To QnolySé Kepler datasets -




+

®‘ Kepler: spatial kime Series

" Definition of Time Series:
A series of data points mdexed in time order i
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‘Stock Market Analysis vk
Economic Forecasting - FEWA ey
Budgetary Analysis . - [KEIN ,.w ’f“‘ g
Process and Qudllty | L
Control

Workload Projections

.8, Census Analysis:
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Time Series & . -

ﬂbblicofcions:

e Understanding .A e .
- the data e 4

e Fitamodel . . { =~ . S

o Monitoring — —
. .-o Forecasting . . ‘ . . e
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Time Series .
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Study & Research
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‘Tlme Series  + . ] ‘

I\/Iony speC|f|c onolytlcol tools

Moving average -

ARMA (AutoRegresswe I\/Iovmg Averoge)
Multivariate ARMA. models

NG (A,uto,RegréSsive Conditional
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Dynomic time'warping *~ - M A
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.' Specific opplicotion of'gene'rol tools

Art|f|C|ol heural networks . - .
Hidden Markov model . o+
Fourier & Wovelets transforms

Entropy,en,codlng
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" Monitoring OVH with Time Series -
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OVH Metrics

— - A metrlcs doto plotform

| METRICS:
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Metrics metrics: ..

‘e 1.5M datapoints/s, 24/7
‘o Peaks at ~TOM d-oiopoints/s’
e 500M unique series +

. ..+. -. . .. ' | ® . +




Metrics Dato Platform ..
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L

Worp 10 is a software olatform that .

. e Ingests and stores |
time series -

- e Manipulatesand

B . analyzes time series
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“'A‘ Analytics is the key to success

Fetching data is only the
* tip of the iceberg
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‘ Manipulating Tume Seriés with
- Warp 10

A t_rue Time Series analysis toolobox

o: Hundreds of'fu'n:cti@n.é A ‘2
o . + o *
o Manipulation frameworks
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o Analysis workflow _ ‘ F
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" Anatomy of a time series

.

i Eoch time series is composed of:

o Metadoto '
Classname or‘g nasa.kepler.starlight.

o Class nome e { "keplerId: 52163778 } -
o Labels 4 C A ;
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e Datapoipts -‘ \ /e

s * o
o Timestamp | |
o Value - . . 7 S
; .-+ ] e +LTime§tamp ' . . +_
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" Closs names and labels’

° ':Cless nomes define the - - :
kind of measure ;

o Storllght heart rote speed Classname; org.nasa.kepler.starlight.
Labels " {’keplerId: 52163778 } *

o Labels deflne pertlduldr A
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* Value
traits of a TS .
o Device |d, Device Type, +
Private User Id... ’ R
. N J L Tim.estamp ' : . +_
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e‘ What we have doné . ‘

R Downloaded and pdrsed 40 millions of FITS |
files | , | S . '.
. -Pushed it to Q\/H I\/Ietrlcs : -+
e Select a cool subset Qs trolmng set.
e Verified we could find the Same planets os
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N‘ From kepler-11

Jul 2009 0Oct 2009 Jan 2010 Apr 2010 Jul2010 0ct2010 Jan 2011
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row data’ :

Apr2011 Jul2011 Oct 2011 Jan 2012 Apr2012 Jul2012 Oct2012 Jan 2013 Apr2013
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1. Fetch data
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" Let's get started! .

") Connect to
: | ; ' SR C :
® "Cormect to V\ZIFI'HEW'.SG (or HEW). o+
2. Possword is helloexoworld

3. Click on cancel on user pdssword wmdqw
- 4. Open chrome/chromlum on, 19216812

Repch step 3.2 and enjoylga® .


https://bit.ly/2H7Z5b3
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Wiglelgs next’7 |

I :-"Wher_e do we go from here? .
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And youl! . -

BASED ON THIS DECREASE

IN THE STAR'S BRIGHTNESS,
s T BELEVE IT 15 ORBITED

BY AT LEAST ONE PLANET.

/ .+ Join us!

https //helloexo world

. Hittps://xked.com/1371/ P

EXOPLANET ASTRONOMERS . " | o +
.. AT NIGHT > * :
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"" OVH Metrlcs

'
Come speak-with us-about
your monitoring and .‘
Kubernetes projects! . .4 "
. o . ' .
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