
LOFAR Pipeline Update

LOFAR Status Meeting
April 14, 2010

Michael Wise*

*On behalf of the LOFAR collaboration



 

ASTRON                                                                                                                LOFAR  Status Meeting, 14 Apr 20102

Standard Imaging Pipeline
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Standard Imaging Pipeline

Place, date - 1 - Title 

Standard Imaging Pipeline 

•  General!
–  Integration of Pipeline with MAC nearly done.!
–  Assessment of pipeline performance in progress.!
–  UVW coordinate flip is fixed.!
–  Investigations for running pipeline on the Grid started.!
–  Exporting data to the Grid tested, but needs improvement for large files.!
–  MS 3.0 definition under way.!
–  Makesourcedb performance improved.!

•  DPPP !
–  New NDPPP robust and part of pipeline.!
–  It includes “pre-flagging”.!

•  BBS!
–  HBA station beams ready for testing. Who?!
–  Faraday rotation implemented and being tested.!
–  BBS and CASA have qualitatively the same solutions.!
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Standard Imaging Pipeline

Place, date - 2 - Title 

•  BBS Ionosphere!
–  EXP_ION modules checked into LOFAR tree.!
–  Separate clock and TEC phase.!
–  Next: DD Calibration, phase screen construction and interpolation. !

•  Imager!
–  Initial implementation for Direction Dependent Corrections available "

for 4 months now! Who will test this?!
–  Next implementation step started.!
–  CImager performs as fast as CASA when using the correct parameters.!
–  More documentation under way.!

•  Source Finding!
–  No news.!

•  Some remarks!
–  MSSS dress rehearsal: no useful data was taken.!
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(courtesy A. Alexov)

Beam-formed Data Pipeline
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Beam-formed Data Pipeline

(courtesy A. Alexov)
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Beam-formed Data Pipeline

(courtesy A. Alexov)
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Pulsar Pipeline Checklist
tasks Developer Commissioner

BG/P TAB Pipeline John Romain, Jan David Mol, Rob van Nieuwpoort Jan David Mol, Jason Hessels 
Design/preparatory work for BG/P 2nd transpose John Romain, Jan David Mol, Rob van Nieuwpoort 
Implement BG/P 2nd data transpose Jan David Mol John Romain, Jan David Mol
Document "new" BFout stream (post 2nd transpose) Jan David Mol Jan David Mol, Alwin
Test and bug fix 2nd transpose Rob van Nieuwpoort, Jan David Mol, John Romain Jan David Mol, Alwin de Jong, Jason Hessels
Integrate phase correction into TAB module Jan David Mol, John JD, Jason

SAS / MAC/MoM Integrate of TAB module into SAS/MAC Jan David Mol, Ruud Overeem Jan David Mol, Ruud Overeem
Offline Pipeline connection to SAS/MAC John Swinbank, Ken Anderson, A2, Ruud Overeem John Swinbank, Ken Anderson, A2, Ruud Overeem
MoM connection to SAS/MAC Jason, Hanno, Antonis

BF2H5 online version BeamFormed Writer (1st version to OLD ICD spec) Alwin de Jong Alwin de Jong, J. Hessels
Test svn externals when building LOFARSOFT with the DAL Lars Baehren, Marcel Loose, Alwin de Jong Alwin de Jong, Marcel
Integrate DAL classes into BF2H5 Alwin de Jong Alwin de Jong
Integrate parset reader into BF writer w/in LOFARSOFT Alwin de Jong, Jan David Mol Alwin de Jong
Integrate new BF H5 data format (ICD) into BF2H5 (raw data) Alwin de Jong Alwin de Jong, A2, J. Hessels
Integrate new BF H5 data format (ICD) into BF2H5 (BG/P out data) Alwin de Jong, Jan David Mol Alwin de Jong, A2, J. Hessels, Jan David Mol
Test writing 248 subands at once to check efficiency Alwin de Jong Alwin de Jong, Jason

BF ICD Create mock BF H5 files with 4 types of data storage containers A2 A2
Benchmark (DAL C++) 4 storage types to choose optimum BF container A2, L. Baehren A2, Jason Hessels
Finalize BF ICD A2, L. Baehren, J. Romain, JD Mol, J. Hessels, K. Anderson A2, Lars Baehren, J. Romain, JD Mol, J. Hessels, M. Wise
Identify source of metadata values (& calculations) Hanno, R. Overeem, J. Hessels, M. Wise, Alwin de Jong, A2, B. Stappers
Profile BF Observations (& Pipeline) for typical stats on sizes J. Hessels, B. Stappers, M. Wise

DAL Create DAL classes for BF metadata and structure (abide by ICD) Lars Baehren, A2
Create DAL methods to access data from BF structure (abide by ICD) Lars Baehren, A2
Wrap BF DAL classes and methods with Python for PyDAL A2, Lars Baehren, K. Anderson The Pulsar Group
Ongoing PyDAL updates and bugfixes A2, Lars Baehren, Frank B.
Integrate HDF5 into file I/O for Presto/TEMPO/etc A2 The Pulsar Group

Pulsar Tools Daily build of USG repository on offline cluster Arno, Mike Wise, Lars
Integrate FFTW-3.1.2 into cmake A2
Integrate PPGPLOT into cmake A2
Interate TEMPO into cmake A2
Integrate PRESTO into cmake A2; Lars A2 fixing seg fault & other issues on new cluster build
Integrate SIGPROC into cmake A2 Ben Stappers, Joeri
Integrate PSRCHIV into cmake A2 Ben Stappers
Test software installation/components on new cluster A2, J. Hessels, B. Stappers The Pulsar Group
Test software installation/components on user machines Pulsar Group
Integate "convert" (bf2presto) into cmake A2 A2, Tom Hassall
Update/maintain/expand "convert" (bf2presto) program for BF observations Tom Hassall, A2, Jan David Mol A2, Tom Hassall, Jan David Mol, J. Hessels
Assist Pulsar Group with integration of tools/scripts into cmake & USG A2; Lars
Maintain/upgrade Pulsar shell script pipeline A2, Pulsar Group A2, Tom Hassall

Pulsar Pipeline Integration Design Pulsar Pipeline for basic observing modes J. Hessels, B. Stappers, J. van Leeuwen, A2, M. Wise The Pulsar Group
Decide how to distribute the Pulsar Pipeline M. Wise, L. Baehren, J. Hessels, A2, J. Swinbank
Implement Pulsar Pipeline Design within the iPython Framework A2, K. Anderson, J. Swinbank A2, K. Anderson, J. Swinbank
Pipeline Testing A2, K. Anderson, J. Swinbank, J. Hessels, B. Stappers, J. Van Leeuwen A2, J. Hessels, B. Stappers, J. Van Leeuwen
Release Pulsar Pipeline M. Wise
Design Pulsar Pipeline(s) for other observing modes including survey J. Hessels, B. Stappers, J. van Leeuwen, A2, M. Wise
Design Pulsar Pipeline for "Quicklook" results in realtime (LOFAR opening) J. Hessels, B. Stappers, J. van Leeuwen, A2, M. Wise A2, K. Anderson, J. Swinbank
Test Known Pulsar Quicklook Pipeline J. Hessels, B. Stappers, A2, K. Anderson

BF2H5 offline version Extract UDPcopy and IonProc out of LOFARSOFT Alwin de Jong, Jan David Mol Alwin de Jong
Extraction process of parameterDB out of LOFARSOFT & distribute offline Mike to assign this issue to different group
Create standalone BF2H5 tool Alwin de Jong Masaya, James Anderson
UDP reader/interpreter library (UK) Alessio, Aris, Chris Alessio, Aris, Chris, Alwin

Archive Sync Archive schema with BF ICD A. Renting, A2, L. Baehren, M. Wise, R. Overeem A. Renting, A2, J. Hessels
Archive Pulsar raw data A. Renting A. Renting, A2, J. Hessels, M. Wise
Archive Pulsar Pipeline Processed data A. Renting, A2 A. Renting, A2, J. Hessels, M. Wise

Beam-formed Data Pipeline

Current Status
● Prototype of 2nd transpose done
● Offline pipelines tools complete
● Initial pipeline integration working
● Station UDP library prototype (Oxford)
● Offline BF data writer ongoing

● Finish and test 2nd transpose module
● Finish DAL interface updates
● Finish online BF data writer
● Integrate BF data writers with MAC
● Continue offline pipeline integration

Next Steps
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Install LOFAR Software

Building files
Time remaining: less than a year

Constructing LOFAR Pulsar pipeline

Simplified Status Reporting
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VHECR Pipeline
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(courtesy L. Bähren)
VHECR data flow

Multi-level triggering

LASA (LOFAR Air Shower Array)

Author: JRH Date of issue: 15.12.2008 Scope: LOFAR

Kind of issue: Limited Doc.nr.: LASA-I-3

Status: Draft File:

Revision nr.: 3.0
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Figure 1: Layout of LASA in the LOFAR core. Blue circles illustrate the location of the sub arrays.

They have a radius of 40 m around a LOFAR cabinet. Red squares mark the position of the scintillation

detectors. Brown lines represent cables connecting the detector stations with the local data acquisition.

Green lines indicate the connection between the LASA stations and the LASA central PC.

c©ASTRON 2008

LOFAR Project -5-

Particle Detector Array
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VHECR Pipeline

Current Status
● MAC control of TBB mostly done
● FPGA trigger implemented and tested
● LCU trigger code being tested
● Minor ICD and DAL updates done
● Trigger metadata packet defined
● Wrapping offline tools underway

● Integrate TBB data writer with MAC
● Define particle detector interface
● Ingest trigger metadata into SAS
● Define required calibration data
● Continue preparation of offline tools

Next Steps
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Transient Detection Pipeline
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(courtesy J. Swinbank)
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Complete Ongoing Stalled (why?) Not started

Tasks Developer Commissioner Expected date of readiness Remarks

Imaging pipeline in place & operational; image cubes available on cluster ASTRON imaging pipeline group Broderick Essential for for more than just TKP work

Appropriate imaging pipeline settings for transient work Broderick Requires input from both software & radio astronomy sides; first steps taken at busy week. 

Flagging (DPPP) algorithms tested Broderick Should not be rejecting fast transients, etc. Closely linked to the above 

Adequate image cubes (ie, with full headers) available as HDF5 Anderson Broderick Generated by DAL rather than custom Python script?

Policy Decisions Selection of standard bands Science working groups See documents by Law & Hessels in repository. 

Implementation via “pipeline framework” developed for imaging 
pipeline

Swinbank For some components (eg source extraction), this is trivial; 

Code available via USG repository; built on LOFAR cluster Swinbank & Bähren Stalled awaiting merge of TKP and USG repositories 

Input handler written for HDF5 image cube Swinbank & Anderson To populate pipeline data structures; currently using FITS files. 

Integration with MAC/SAS control layer Swinbank & Overeem mid-May 2010 Most code already written being integrated with main “pipeline framework”

Algorithm development Spreeuw Bell Current system undergoing testing. Are all important algorithms in place? Documentation available in Spreeuw’s thesis; is this complete and sufficient?

Python packaging with distutils Swinbank end-April 2010 For ease of installation and testing

Test automation Bell Spreeuw has has performed extensive statistical tests. These, and any others, must be automated so they can be repeated to validate future development. 

Beam shape information Anderson Bell Appropriate beam shape information must be available in the HDF5 image cube.

Deconvolve fitted parameters from restoring beam There is code for deconvolving Gaussians in the TKP code repository, “borrowed” from AIPS and wrapped in Python. However, it needs testing, integrating, etc.

Performance development Bell The implementation of the source extractor is slow and buggy; eventually, this will become a bottleneck as we approach 1 second transients (Low priority for now)

Definitive selection of database system Scheers & Software WG early 2010 MonetDB or MySQL (...or PostgreSQL). 

Lightcurve construction Scheers Bell Database must be able to associate sources, build lightcurves, and return results across both time and frequency axes. NB important to test (and automate testing!) for pathological cases, overlapping sources, etc

Performance and concurrency Scheers Bell Must be able to cope with many cluster nodes sending and receiving data simultaneously. Must not introduce time delays into pipeline processing.

Deployment on LOFAR cluster Scheers Basic database system available on cluster. In need of a plan keeping it in sync with the latest codebase.

Image differencing What additional steps or settings must be made in the source extractor to achieve best results when differencing images? 

Dispersion See documents by Law & Hessels in repository. 

Infrastructure Rol

Initial lightcurve classification plugins Rol

Machine learning integration Rol (& Coenen?)

Cross-matching with WENSS etc databases Scheers Initial tests underway

VO integration Astrogrid is effectively defunct & initial tests show performance is poor; this is low priority

Science-driven classification data: See initial documentation by Law in repository. How many of the below groups have contributed?

    Jets Jets WG (Markoff et al.)

    Planets Planets WG (Zarka et al.)

    Flare Stars Flare Stars WG (Osten et al.)

    Pulsars Pulsars WG (Stappers et al.)

    Serendipity Serendipity WG (Wise et al.)

Definition of required responses That is, the actions we might want to perform in response to arbitrary events. See document by Law in repository. 

Communication with rest of LOFAR system

    Schdule of follow-up observations Swinbank Requires integration with telescope control system, scheduling, etc. Not yet clear how this should be carried out.

    Dump TBBs ter Veen Swinbank

    others?

Broker/priority system for distribution of scarce resources Swinbank What if multiple pipeline componenets require mutually incompatible follow-up actions, etc.

Sending triggers to outside facilities Follow-up WG (Wijnands, Jonker et al.), Swinbank Potentially to include defining LOFAR format VOEvents & delivery mechanism, or customised systems for particular facilities. Some work on VOEvents has taken place; 

Population of lightcurve archive database from pipeline database Scheers I think this is straightforward & under control?

Hosting of lightcurve archive database Software WG? LOFAR Archive Group? Is this something we’re doing ourselves, or is it part of the larger LOFAR archive?

Storage of uv and/or image data Software WG? LOFAR Archive Group? Thumbnail images? Raw data for reprocessing when necessary?

Interface catalogues with Virtual Observatory Software WG? LOFAR Archive Group? Very preliminary discussions about VO formats for time series data have been taking place

Lightcurve Classification

Response System

Archive

Transients Pipeline Checklist

Standard Imaging Pipeline

Pipeline Infrastructure

Source Extraction

Pipeline Database

Transient Identification

Current Status
● Prototype with major components
● Performance tests underway
● VOEvent packets being defined
● Lightcurve scoring module design
● New database variability metrics
● Creation of BBS source models

Next Steps
● Source-specific scoring algorithms
● Performance profiling
● Default observation configurations
● Tests of alert generation/reception
● Continue offline testing

Transient Detection Pipeline
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Transient Detection Pipeline

(courtesy B. Scheers)

Sample extracted lightcurves

⇒ Offline tests are ongoing
       TKP busy week April 6-9
     



 

ASTRON                                                                                                                LOFAR  Status Meeting, 14 Apr 201015

Transient Busy Week
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Transient Busy Week

● RSM testing: 2 x 22 x 1 hr LBA zenith pointings, 30-80 MHz
● Simultaneous pulsar/imaging on B0329+54: 12 hrs
● Pulsar mode only on B0809+74: ~50 hrs
● Jupiter bursts: 20 mins (1.5 TB)
● Saturn lightning: 3 hrs (2 TB)
● SETI prep work: 1 Hz spectral capability demonstrated
● Various and many pipeline tests



The End


