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Pipeline Talks

• Talk 1: This Talk — High Level Overview of IDIA Pipelines.


• Talk 2: Jordan Collier — Usage.


• Talk 3: Srikrishna Sekhar — Under the Hood.



IDIA 
• The Inter-University Institute for Data Intensive Astronomy


• OpenStack Cloud.


• University of Cape Town


• University of the Western Cape


• University of Pretoria


• Sol Plaatjie University


• Integrated into Tier 2 Data Intensive Research Facility: 


• ILIFU — IDIA and CBIO (Bioinformatics).



IDIA
• Pathfinder Science Regional Data Centre. 

• A Research Service


• Data Processing, Analysis, Storage, Access, Transport.


• Support transparent, effective, reproducible science.


• Any member of a MeerKAT LSP can get access — provided they have 
permission from PIs. 


• http://users.idia.ac.za/access/


• IDIA Involvement: Most if not ALL MeerKAT/M16/AR1.5 Science products!


• LSP Feedback: bradley@idia.ac.za / bfrank@ska.ac.za / support@idia.ac.za 

http://users.idia.ac.za/access/
mailto:bradley@idia.ac.za
mailto:bfrank@ska.ac.za
mailto:support@idia.ac.za


MeerKAT

Radio Continuum Mosaic: Galactic Centre, Ian Heywood, SARAO (Processed at IDIA)



IDIA Kit
• Current integration into ILIFU.


• ILIFU: Joint Cloud Centre for Astronomy and Bioinformatics. 


• Compute


• 127 Nodes, 16-24 cores/node @ 2.6GHz (hyper-threading).


• VHPC: 50 Nodes (256G/32VCPU) currently available (CEPH).


• ~ 6 Fat Nodes (256G/32VCPU) — BeeGFS.


• Storage


• 19 Nodes, 3.3PB raw (~1PB available to Pipelines/LSP).


• BeeGFS (OS) / CEPH (LT).
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IDIA Pipelines

Framework 
Storage, Transport, Virtual Hardware

Support 
Containers, Recipes, Software

Tools 
Pipeline, Best Practices
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Data Transfer

Current State

• IDIA/SARAO Data Transfer Node.


• Raw data scraped off S3 database (Rados + NPY Array).


• Converted to MS -> DTN.


• DTN push request initiated. 


• GridFTP Transfer queued (managed by FTS).


• Received at IDIA cluster.



Data Transfer

In Development
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IDIA*

• PI checks archive interface (via VPN) for data.

• IDIA affiliated PI can Push-To-IDIA (its a button).

• MS data is transferred directly to appropriate IDIA directory.

• Transfer progress can be monitored on archive dashboard.



Data Quality Assurance



IDIA Pipelines
• processMeerKAT Pipeline.


• PARALLELISED Package for processing on HPC (SLURM + ILIFU Cluster).


• Flagging (RFLAG/TFCROP), Full Stokes Pol, Applycal, Quick Imaging.


• Generalised for use on PBS/Torque controlled system.


• Robust, generic, fast implementation of a’priori calibration (including flagging). 


• Easy to use, transparent, reproducible. 


• General purpose Selfcal.


• Aim: T(cal) ~ T(obs)


• Framework: Best practices on how to use SLURM and MPICASA. 

• Developer’s Guide: How to write and include your own modules in the pipeline.





mpicasa -hostfile hostnames /path/to/casa --someoptions commands

mpirun

localhost slots=20
10.0.0.1 slots=30
10.0.0.2 slots=40

Executable

--nologger --log2term --nogui

myscript.py

some_task(arg1=‘blah’,
arg2=123,
arg4=‘whatever)

orted * 20 

orted * 30 

Localhost

10.0.0.1

orted * 40 10.0.0.2

{

LBL

CASA





MIGHTEE
MIGHTEE Observations

DATE ID POINTING TARGET PRIMARY SECONDARY POL T_int [s] N_chan Track [h]

2018-04-11 1523464709 COSMOS COSMOS J0408-6545 3C237 J1331+3030 8 4096 6.74

2018-04-12 1523518570 CDFS_16 CDFS16 J1939-6342 J0240-2309 J0521+1638 4 4096 4.26

2018-04-12 1523541036 CDFS_16 CDFS16 - J0240-2309 J0521+1638 4 4096 4.33

2018-04-19 1524147354 COSMOS COSMOS J0408-6545 3C237 J1331+3030 4 4096 8.65

2018-05-06 1525613583 COSMOS COSMOS J0408-6545 3C237 J1331+3030 4 4096 8.39

2018-10-06 1538856059 XMMLSS_12 J0217-0449 J1939-6342 J0201-1132 J0521+1638 8 4096 8.02

2018-10-07 1538942495 XMMLSS_13 J0220-0449 J1939-6342 J0201-1132 J0521+1638 8 4096 8.07

2018-10-08 1539028868 XMMLSS_14 J0223-0449 J1939-6342 J0201-1132 J0521+1638 8 4096 8.03

2018-10-09 1539109858 ELAIS-S1_4 J0037-4359 J1939-6342 J0224-4202 J0521+1638 8 4096 8.02

2018-10-11 1539286252 XMMLSS_12 J0217-0449 J1939-6342 J0201-1132 J0521+1638 8 4096 8.05

2018-10-12 1539372679 XMMLSS_13 J0220-0449 J1939-6342 J0201-1132 J0521+1638 8 4096 8.03

2018-10-13 1539460932 XMMLSS_14 J0223-0449 J1939-6342 J0201-1132 J0521+1638 8 4096 8

2018-10-14 1539540056 ELAIS-S1_4 J0037-4359 J1939-6342 J0224-4202 J0521+1638 8 4096 8.03

96.62
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MIGHTEE MS
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AW Imaging
MeerKAT Primary 
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1k: ~6h



UpperLower



~0.5 ~0.2 ~0.1

• 32k

• 2x~150MHz, <4k channels.

• But can go down to 16k 

(~10km/s, better SNR)



Some Results



MIGHTEE Results

Noise ~ 20μJy/beam

• Robustness.

• Flux Scaling issues.

• Low level DDEs present.

• Good imaging after Crosscal ONLY! 
(100MHz)



Moving Forward

• processMeerKAT currently under performance testing. 


• Release to LSPs this month. 

• SLURM/MPICASA User Guide: released soon thereafter. 


• Selfcal: April 2019 (Planned:)


• AW Projection: June/July 2019 with NRAO (Bhatnagar et al.)


