Easy to deploy and easy to
modify data reduction pipelines
using KERN and CWL

packaging, containerization and pipelines

ADASS 2019 - Groningen
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Who am |

BERKELEY SETI
RESEARCH CENTER

e pythonic.nl

e 8 years
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e Research / Software Engineer

e Machine learning

e Contractor in science and industry

e Part-time remote PhD student South Africa
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What did | work on?

astronomy software

e | arge scale distributed pipeline
deployment

e Packaging / improving radio
e Transient Pipeline (TraP)
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The problem

e SKA is coming

e Data volumes to high to transport data

e Processing on the spot

e Opinionated data processing
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t a problem?

IS |

But

e Why not let scientist process data on the spot

e (Give them control over the data reduction

e | et them deliver a pipeline
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What

o A technical solution

e Acceptation

e Procedures
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What

A technical solution

e Procedures
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Scientific Software

e (Often hard to install

e | ocally and on cluster

Issues like

e Broken software

e Compilation

e Dependencies (versions)

e Python 2/ 3
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We want to

e Centralize agony

e Only compile once

e Compatible tools

e Make sure deployment are uniform between platforms
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Solution?

oocker
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Solution
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Containers

e (Often leads to massive containers

e \What is inside?

e How to combine containers?
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Package management

e A boring old solution

e But does the job well
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KERN

e Made for SKA South Africa

e Radio astronomy software

packages

Imaging, pulsar

e basics
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e /5 packages and growing

e New release every +/- 6

months
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Installation on Ubuntu 18.04

kernsuite/kern-5

S sudo apt-add-repository -s ppa

S sudo apt-get update
S sudo apt-get install wsclean
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More than packaging

e A platform for radio astron software improvement

e A community (reporting and fixing bugs)

e Upstream bug fixes

* Python-casacore binary wheel

 Presto pythond
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Debian

e (Collaboration with Debian
Astro blend
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e (Ole Streicher is also here
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No KERN-67?

e No funding!

e |f you use KERN and find it useful

e Please consider helping me find funding :)
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CWL

e Common Workflow Language

e The HTML of pipelines
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e And how all components interact




b

Pythonic.nl

Prefactor

A prefactor calibrator pipeline in CWL

Visualization: rabix-composer + inkscape

ﬁolYY_dirpointing

~ polXX_dirpointing

reference_station

Phase solutions
Smoothed TEC solutions

Find global phase offset

Find calibrator skymodel

avg.freqstep

Legend
® H5Parm solution file

/' dtec_allsols

- /"‘—‘ @

® Measurement set
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dclock_allsols
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Plot clock, TEC, amplitude

@ Skymodel

@ String / number

Clock solutions

amp_allsols

Amplitude solutions
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A prefactor calibrator pipeline in CWL

Visualization: rabix-composer + inkscape

poIYY_dirpointing

il
NS f' SN
e

avg.fregstep

Legend
® H5Parm solution file
® Measurement it set
© Diagnostic plot
‘® Numpy array
@ Skymodel
@ String / number
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MeerKAIT L
data reduction pipeline for MeerKAT and other radio telescopes
The MeerKATNI collaboration

N , 0. M. Smirnov erra’, Mpati Ramatsoku*®, A, ). T Ramalla', §. Pe ns'
MIIW“OMII AL, P, Serra’, Mp '
(3N WI‘D.W P. Kamphuls®, B. V Huge'’, W. ). @ de Blok™**, L, A, L. Anc at

)u“ H.M

w
Synopsis W?rl(nﬂo
MeerKATHI Is the current development name for a data reduction pipeline [ .1
assembled by an international Initiative. W publicly available end Cantinuym imeaing
to-end continuum- and line imaging pipeline A ) e
telescopes. We implement high-end techniqu 0 J (Data ingest) > Sell (,nlll:‘mllun
dynamic-range continuum images and 0% (Mosalcking)
-8 containerization, our pipeline is platform-i ¢ ! ¢ are ; ‘ ‘
Continuum Source

using a standardized approach to use a
Flagaing Subtraction characterization

Source finding

software suites, partly developed within our group. We are aiming at using
distributed tomputing approaches throughout our pipeline to enable the
_user reduce larger data sets as provided by radio telescopes like Meer KAT
B The pipeline also delivers a set of imaging quality metrics giving the user ‘ f { '
B the opportunity to efficiently access the data quality. Line imaging
Cross-calibration (Mosaicking)
& Python, Stimela, and with that, the world »
"B MeerkATHI is a (large) Python script making use of Stimela (the IsiZzulu P
 word for a train), a platform-independent radio mtommmot(ry scripting [l MeerKATHI has a flexible layout and gets configured
- work based on Python and a choice of Linux Its function 18 to flag RF1, to perform .
- B technologies. It enables the user to use a suite of o prias
| reduc astronomical imaging data (as produced by like '
L the VLA, etc). In addition to m’ m,&:‘ of output Images), line imaging,
- versions of the software it provides a (dep 0 on the several stages of source chal
the user to access all Implemented software n the same [ "€hIving are planned, but not yet implemented, :
Supports the containerization plats A suite of fast, Interactive, remotely accessible diagnostic
- developed to access data quality and to identify potenti

meerkathi@googlecr


https://github.com/gijzelaerr/spiel
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Want to know more?

e Blog post with full story

e http://bit.do/radiopipelines



http://bit.do/radiopipelines
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In short

| Believe astronomers can reduce their own data

e Jemporarily hand over control of the data processing

hardware

e Composable pipelines using packaging, containerization &

CWL

e Remaining challenge: Organisational setup
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7 ska-sa / meerkathi Private ® Watchv 29

<> Code Issues 91 Pull requests 1 Projects 2 Wiki Security Insights Settings

MeerKAT HI Pipeline

Manage topics

D 1,424 commits I 25 branches O 1release 22 14 contributors

Branch: master v New pull request Create new file @ Upload files = Find File

paoloserra Merge pull request #611 from ska-sa/flagoptions  --- Latest commit effel32 4 days ago

bin reshufle package last month
meerkathi Merge pull request #611 from ska-sa/flagoptions 4 days ago
=) .gitignore Fixes case where field order changes, adds optional dependencies 7 months ago
=) .gitmodules Bunch of . files 8 months ago
=) .travis.yml Bunch of . files 8 months ago

=) Dockerfile don't call report modules when deps are not installed 5 months ago

jithub.com/ska-sa/meerkathi/network/alerts
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Organisational setup

e Open source default pipeline

e Have the option to bundle a pipeline with your observation

proposal
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Questions?

http://bit.do/radiopipelines

http://Kernsuite.info
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