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Wide Field Outlier Finder (WTF)
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; _ using cloud infrastructure to cooperate, scale, and democratise e-science
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Crowd-sourcing / Citizen Science

€ ? galaxyzoo.org - hubble tuning fork wBA ¥ /& = ‘
€ a zooniverse.org - zooniverse B8 ¥+ &= ‘
€ zooniverse.org v zooniverse wBa & & =
€ galaxyzoo.org v radio galaxy zoo wBa ¥ & =

November 1, 2015

CLASSIFY SCIENCE ] . PROFILE

In Search of Erupting Black Holes

Help astronomers discover supermassive black holes observed by the KG Jansky Very Large
Array (NRAO) and the Australia Telescope Compact Array (CSIRO)

Search for Black Holes

Black holes are found at the center of most, if not all, galaxies. The bigger t\

the galaxy, the bigger the black hole and the more sensational the effect
it can have on the host galaxy. These supermassive black holes drag in
nearby material, growing to billions of times the mass of our sun and
occasionally producing spectacular jets of material traveling nearly as
fast as the speed of light. These jets often can't be detected in visible
light, but are seen using radio telescopes. Astronomers need your help to

find these jets and match them to the galaxy that hosts them.

Begin Hunting
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Radio Galaxy Zoo
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Starting the Project 5%

@S ® polsteki@magny-login:/hits/fast fain/Data/RadioGalaxyZoo/RGZ/TARS
[polsteki@magny-login TARS]S ls

[polsteki@magny-login TARS]S [
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Preprocessing 3

extract . ©

matrix from fits

normalize -

> flux relative to the maximum

=<V

cutout

interesting region
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Speeding up Preprocessing 7

single core python = 48

hours
with (DI ajo)
on 4x1 6 cores = 4 — §=
hours S ~e———

file A CCESS is still the bottleneck!
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New Images Extracted B

50 tar files
220 GB

@S ® polsteki@magny-login:/hits/fast fain/Data/RadioGalaxyZoo/RGZ/TARS
[polsteki@magny-login TARS]S ls

[polsteki@magny-login TARS]S [
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Similarity Measure B

calculate __ the pixel based

Euclidean distance

for all
possible

and find
) the best
matching angle
via

minimization — GPU
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Processing

doubles ZEACICIL LD (L ; separated

‘ - doubles

elongated 7 + triples
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images : > I\JE extended

objects

single faqi

weak + missing
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Interesting Objects 3

outliers....

on distribution of distances

relative number

istance to closest prototype

-

\J-
o
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The Downsides of this Approach 5%

a lot of local copies \ S
A= 2

ni n2

no orchestration of work-flow

bad exchange of
iIntermediate results

very exclusive concerning
hardware requirements

NVIDIA Tesla K40
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A new Project B

The E1I1esment
Wtf Widefield o:I;er Eder
of Confusion (Ray Norris)
ASKAP-EMU prOJect70 mlll
from 25 ml" known radio sources

develop metho"‘l‘]ﬁéxp@c'ted

science in large data sets
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What are Outliers?
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A new Concept 3

use commercial cloud computing provider
with data-center in Sydney

\5“
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Why use a Company? E

iInternational project:

e who is providing resources?

 who has the infrastructure?

e who provides the services? n
why not run our own science cloud?
e using open stack openstack

Commercial Cloud Provider
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There a many Cloud Provider 3

== Microsoft Azure

3 rackspace(:)

Google Cloud Platform

O I /, amazon
.ﬂ'ﬁ IBM Cloud web services™
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Use Amazon Web Services 3

provides the larges variety of services
andithe best infrastructure

SKA grant from

amaZon
webservices™ \5‘ .
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The Concept b

centralized storage and compute .-

*%e embedded repository and
: = RE D M I N E project management tool

flexible project management

script all preprocessing and
provide orchestration
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Remote Visualization 3

AWS appStream

Amr Hassan
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HIPS is Underestimated B

don't miss underesti-
mate me

Fernique et al. 2015 A&A

more 4, than I.just

visualization
h ie ralt Féh ical data-structure
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What is really new?

scalim_ﬂmediately

no longer depending

excluSive

hardware requirements

nod iff between small university institutes and

erence large research centers

datayg g via credits

Cha"enges open to all
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Conclusion

thanks toVi rtu al
Observatoryue «ow

how to access data

we still need to learn ;, how to

uniformly

Process an
a n a Iyze data
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