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* Data volume makes interactive processing impractical
* New telescopes and receivers require improved data reduction

-> Requirement of modern processing pipelines (and computing
infrastructure)

u = bcost
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Collaboration Goals

Containerized Automated Radio Astronomy Calibration

* End-to-End data reduction pipeline

* Source accessible and easy to change

* Make use of any best available software (for the specific telescope)
* Portable

* Easy to install

* Tunable and adjustable to science case and telescope (with emphasis on
MeerKAT)

* Scalable (working for large data sets in distributed environment)
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f The team

* 16 developers

* Astronomers -> simple implementation/language required

* Computer scientists -> good communication of physical problems

* Some of them students -> good time management / fast turnaround
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Architecture and building blocks

* Python (simple)
* PyPI (accessible)

Stimela framework (portability)

Pull requests Issues Marketplace Explore

@ caracal-pipeline / caracal @Umwach 28 gyStar 5 gy ok 0

<>Code () lIssues 69 [} Pullrequests 1 () Actions  [7] Projects 2  [1JWiki () Securty |~ Insights ¢ Settings

5 master ~  §9 20 branches @5 tags Gotofile  Addfile ~ About o
Containerized Automated Radio
i paoloserra Merge pull request #1205 from caracal-pipeline/july = v 6dcfass 13 hours ago O 3,167 commits Astronomy Calibration (CARACal)
pipeline
W github/workflows remove python 3.5 2 months ago
0 Readme
W travis update travis 2 months ago
&8 GPL-2.0 License
I bin Renamed into CARACal 3 months ago
B caracal Merge branch ‘master" into july 2 days ago
Releases 5
O .gitignore Fixes case where field order changes, adds optional dependencies 17 months ago
© Bugfix a trois (Lates!)
O .gitmodules Bunch of . files 2 years ago onJun6
O tavisyml update travis 2 months ago + 4 releases
[ Dockerfile Renamed into CARACal 3 months ago
[ Jenkinsfile.sh Doing one R/O Jenkins test only 19 days ago Packages Help Donate Loz P
[ LICENSE Initial commit 3 years ago No packages published
Publish your first package
O MANIFESTin Include package data 3 months ago
[ README.md Update README.md last month
Contributors 18 . . .
[ caratekitsh bugfixes and attempt to activate caractekit twice in Jenkins test 19 days ago F d t l l d b l h P th k
R0 S ind, install and publish Python packages
O setup.py fix conflict 22 days ago s - .
T ———————— . - 1Rt X with the Python Package Index
[ stimela-master.txt Implemented omsrules in caratekit 3 months ago +7 contributors

Search projects

Or browse projects

199,119 projects 1,490,079 releases 2,201,654 files 379,138 users

ul The Python Package Index (PyPl) is a repository of software for the Python
lJ t O n programming language.

PaCkage PyPI helps you find and install software developed and shared by the Python community. Learn

Index about installing packages &'
Package authors use PyP| to distribute their software. Learn how to package your Python code for
PyPIE.
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Architecture and building blocks

* Python (simple)

* PyPI (accessible)

* Stimela framework
* Several containerization methods
* Common interface
* Variety of most recent software
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Architecture and building blocks

* Python (simple)

* PyPI (accessible) =

* Stimela framework _ﬁ o
* Several containerization methods | é‘ radlopadre
* Common interface
* Variety of most recent software

Quality Assessment and remote inspection

emacs@comO06.science.kat.ac.za (on com06.science.kat.ac.za)

File Edit Options Buffers Tools Help
schema_version: 0.2.0

general:]
prefix: ic1459 30MHz_comb
rawdatadir: '/scratch2/jozsa/ic1459/rawdata’

gegdataé [ 1459 30MH ld 1459 30MH ] Chi-sq (colour: antenna) ChI-Sq (colour: channel)
ataid: ['ic z old', 'ic z new' 2000 .
obsconf: 1500 b
: ! ! \ _——
refant: 'mol10 1000 ‘! " f%:.‘\ ., .
line: 500 = |
enable: true - N 2% '
label in: 'l > 0 o T %
restfreq: '1.420405752GHz"' X ‘i ~ !
subtractmodelcol: ~500 \_‘\\\\\,\?. '. T N 0
enable: false s -
make cube: ~1000{ >~ = = 15 " ‘
enable: false = s
npix: [1800] -1s004 T
cell: 6 1

—2000
2000 1000 0 -1000 —2000 =20 0 0 40 60 80 moo0 mo22 modd
u channel antenna

taper: 20
robust: 0
mstransform:
enable: true
doppler:
enable: true
telescope: meerkat

uvlin:
enable: true
fitorder: 4

fitspw: '*:1405.5~1406.5MHz,*:1407.4~1409.9MHz,*:1414.7~1419.7MHz,*:142 =
s1.4~1425.0MHz'
flag mst _errors:
enable: true
pb_cube:
enable: false
- 1icl1459 comb_a.yml Top (3,8) (Fundamental)

iy
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Logistical challenges

* Portability
* Minimize dependencies
* Usage of containerization
* Implementation of new techniques/software

New software

Y

Pipeline
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Logistical challenges

* Portability
* Minimize dependencies

* Usage of containerization
* Implementation of new techniques/software depends on integration in

framework
* Has to be maintained with short turnaround times

New software

\

Framework
implementation

\

Pipeline
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e Start in May
2017

* 5 Busy weeks

* Public release
in May 2020

* Several
publications
based on
CARACal
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f Summary
* CARACal is an end to end data

reduction pipeline for

radiointerferometric data

( ARACAL

* Based on the scripting and
containerization framework Stimela it
was possible to release a first version
on a relatively short time scale

* The framework and particular
software choices made an efficient
communication between developers
with very different background
possible

* One requirement for this to work is
constant and good communication
and a fast turnaround for the
framework implementation

* Stay tuned for future developments

https://caracal.readthedocs.io
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