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Standard Imaging Pipeline ASTRON

* General
— Integration of Pipeline with MAC nearly done.
— Assessment of pipeline performance in progress.
— UVW coordinate flip 1s 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.
e DPPP
— New NDPPP robust and part of pipeline.
— It includes “pre-flagging”.
e 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 ASTRON

 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.
— ClImager performs as fast as CASA when using the correct parameters.
— More documentation under way.

e Source Finding

— No news.

e  Some remarks

— MSSS dress rehearsal: no useful data was taken.
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@ LOFAR

Beam-formed Data Pipeline

ASTRON

»

BG/P Data
\d

Feed Structure /

OFF-LINE CLUSTER

223 Nodes
1 Socket per BG/P 1/0 Node (1 Station), (22 Storage )

contains BFRAW

STATION O
(BG/P VO NODE)

STATION 1
(BG/P VO noODE)

STATION 2
(BG/P VO noOE)

BF STREAM

STATION 3
(BG/P VO NnODE)

STATION N
(BG/P VO NODE)

SB00O
\\ A // SB001 BF2H5
[ Transpose: STATION <--> SUBBAND (SB)
sB so so sB sB
(COMPUTE NOCE) (COMPUTE NOCE) {COMPUTE NODE) (COMPUTE NODE)
|¥ | | 1 BF.HS5 file
I I I SBN \ per Station
| TIME  ie. 64-bit complex
Time Samples .
SECOND O SECOND 1 SECOND 2 SECOND N eg. 100NMH2/512SB = 195.3125 KHz eg (Xroak Ximg. Y real Y img)
change 1/195.312% KMz = 5.2 microsec (us)
Hara to %2’; mwruos-s.zwuzooumdgcx
L I PI’D ces Ei’\g
Pipeli

Easy to change (Pipatine)

CHANNEL 1 CHANNEL 2

CHANNEL 3 CHANNEL N

l

PENCIL BEAM 1

PENCIL BEAM 2

PENCIL BEAM N

1 Socket per BG/P /0O Node (N Subbands),
contains BFOUT

Order of bits is:
1Quy, IQuy, 1Quy, ...

(Segment 1)

Time Samples TIME OFF-LINE CLUSTER
eg. s:: us le:‘ :fcfoh;nmls ie. 1(QU,V) (22 Storage Nodes)
(Segment 2) (Segment 3)
(courtesy A. Alexov)

ASTRON
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& wome Beam-formed Data Pipeline ASTRON

BG/P TAB Known Pulsar Offline Pipeline - A
(bg:nm - Pipeline (v0.2 December 15, 2009)
arset File
Pomeitm oA l Offline Storage Nodes
(IseXXX)

(Offline Co:;:le Nodes) Binary Subband Datafiles Processing Data (.Sub)
Ise001:/data[1-4)/obsID/SBO0O.MS Results (.ps. .pid. bestprof)
par2inf.py
A Logs X 2 copies

Intermediate File spread across
Ise nodes

etc. (until archive

presto nt e | fakes on his
v \

Ise024:/data]1-4]/obsID/SBNNN.MS

% S g Tresio Diagnostc Piots A - 1o correcbons)
-mﬁ‘m&?ﬂﬁ%ngﬁc&ganm(umﬁ, »( W )—’ koﬂ(?»omll'su nm;..a..x::?‘:;x?-oomfc (-.:irl'-l. l’!-’
| .Sub + .inf files for Frequency range A-B ( prepfold ) 1 set of plots for Frequency range A-B
.Sub + .inf files for Frequency range C-D XX =037 40 045 (sub chister Smames) _________ ( W ) 1 set of plots for Frequency range C-D
— NMM = 000 to 261 (unig directory names) ' User input
.Sub + .inf files for Frequency range E-F NNAIN = 6000 1o 1023 (max presto workable fles) | (Pulsarname, F= = = }( prepfold ) 1 set of plots for Frequency range E-F
L_DM.etk) _, —— —
( preploid )
.Sub + .inf files for Frequency range ...-Z : ( prepfold ) 1 set of plots for Frequency range ...-Z
I '—l
! ) (s g
Offline Compute Nodes ! s P,"' es'a',’o A 4—{M¢y — lng_m.py]—V TBD ]
(lceXXX) | Diagnostic Plot i o : i
I
B - —— 1 su B ~ - -
mmary ‘B*
! Presio 4—[Mn —- lm_“n]-b TBD
| | oiagnostic Piot
. ) . |
(linked data "copy” - yfor DynSpec iterations) (atomasically fRer out Junk” data) \ |
¢ °3..o?n..,...,¢....1..»..fuzg‘?3m (T N —"(77 - M )—b e o;-eou -mu-mm-:(o:l:wre oS ¢ I—’( W )-’ Lowﬁu:zﬁﬂ\g.:;:l?a:é.\ﬁu; &
.Sub + .inf files for Frequency range A-B ( dynspec.py ) -Sub + .inf ':!:;': for :;:3:"9:5! range A-B ( prepfold ) 1 set of plots for Frequency range A-B
.Sub + .inf files for Frequency range C-D ( dynspec.py ) Sub + Jnf Ses for Frequency range C-D ( prepfold ) 1 set of plots for Frequency range C-D
.Sub + .inf files for Frequency range E-F ( dynspec.py ) -Sub + inf '3:3 E” ‘f;:g’fmz range E-F ( prepfold ) 1 set of plots for Frequency range E-F
(_ oynspecpy ) ( prepiold )
.Sub + inf files for Frequency range ...-Z ( dynspec.py ) -Sub + .inf 2'3‘5‘ :'e: :;’:?‘:’9_:‘3\: range ...-Z ( prepfold ) 1 set of plots for Frequency range ...-Z

(courtesy A. Alexov)
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Beam-formed Data Pipeline ASTRON

Station
Data

LOFAR Known Pulsar Pipeline

BG/P
TAB jfo—=— version 2.0
Data f e ------ March 2010
Note (BF H5 data):
> - BF writer
BF Data - Archive
Parset File Y vilr.[;::a Writer -
(online) (offline)
Calculate/Fill
BF HS5 Offline Storage Long Term
Header Nodes Archive
Attributes
:
:
: Pulsar
I Diagnostic
. Plots
:
|
R ———
:, _____
: " ':;e?;?d.. Flux Other
l prep Estimator Programs
: program
| i
1 I
I
Y I
p IRy Y TTTTY T
! Dynamic ' Filtered A ) Presto ) Other
| Spectra  §-3 Presto Data §~ %) ‘"prepfold” §= Estimator § | Programs
. Filter + Info File program
(courtesy A. Alexov)
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Beam-formed Data Pipeline ASTRON

Pulsar Pipeline Checklist

tasks Developer Commissioner
BG/P TAB Pipeline ohn Romain, Jan David Mol, Rob van Nieuwpoort Jan David Mol, Jason Hessels
Design/preparatory work for BG/P 2nd transpose lohn Romain, Jan David Mol, Rob van Nieuwpoort

Implement BG/P 2nd data transpose an David Mol John Romain, Jan David Mol

ob van Nieuwpoo
an David Mol, Joh

SAS / MAC/MoM Integrate of TAB module into SAS/MAC ian David Mol, Ruu Curre nt S tatu S

Offline Pipeline connection to SAS/MAC ohn Swinbank, Ke
MoM connection to SAS/MAC ason, Hanno, Anto

BF2H5 online version BeamFormed Writer (1st version to OLD ICD spec)
Test svn externals when building LOFARSOFT with the DAL

Integrate DAL classes into BF2H5

Integrate parset reader into BF writer w/in LOFARSOFT

cmanvad ¢ Prototype of 2nd transpose done

Iwin de Jong
Iwin de Jong, Jan

wews | o Offline pipelines tools complete

Iwin de Jong, Jan
Iwin de Jong

BF ICD Create mock BF H5 files with 4 types of data storage containers 2 ¢ Initi al pipeline intﬁgration W()I'king

Benchmark (DAL C++) 4 storage types to choose optimum BF container 2, L. Baehren
Finalize BF ICD 2, L. Baehren, J. R

=moroeeer o Statijon UDP library prototype (Oxford)

Profile BF Observations (& Pipeline) for typical stats on sizes . Hessels, B. Stap|

DAL Create DAL classes for BF metadata and structure (abide by ICD) ars Baehren, A2 ° ° °
Create DAL methods to access data from BF structure (abide by ICD ars Baehren, A2 i Ofﬂlne B F data erter OHgOlng

2, Lars Baehren, H

Ongoing PyDAL updates and bugfixes 2, Lars Baehren, H
2
Pulsar Tools Daily build of USG repository on offline cluster rno, Mike Wise, L4
Integrate FFTW-3.1.2 into cmake 2
Integrate PPGPLOT into cmake 2 e x t tep S
Interate TEMPO into cmake 2
Integrate PRESTO into cmake 2; Lars -
Integrate SIGPROC into cmake 2
Integrate PSRCHIV into cmake 2 ° °
Test software installation/components on new cluster 2, J. Hessels, B. S ® Flnl Sh and te St 2nd tran SpO Se I I lOdule
Test software installation/components on user machines ulsar Group
Integate "convert" (bf2presto) into cmake 2
Update/maintain/expand "convert" (bf2presto) program for BF observations [Tom Hassall, A2, Jd % F 2 1 h D AL b f d
Assist Pulsar Group with integration of tools/scripts into cmake & USG 2; Lars lnls lnter ace up ate S
Maintain/upgrade Pulsar shell script pipeline 2, Pulsar Group

Pulsar Pipeline Integration  Design Pulsar Pipeline for basic observing modes

. Hessels, B. S TR < :

R Finish online BF data writer
Implement Pulsar Pipeline Design within the iPython Framework 2, K. Anderson, J.
2, K. Anderson, J.

Design Pulsar Pipeline(s) for other observing modes including surve .'l-\i/:i::els, B. Stap b Integr ate BF da’ta’ Writers With MAC
. Hessels, B. Stap
. Hessels, B. Stap|

BF2HS5 offline version Iéxtract UDPcoEé and lonProc out of LOFARSOFT f‘Mvain de Jong, Jan Continue Ofﬂine pipeline integration
ike to assign this

Create standalone BF2H5 tool Iwin de Jong
UDP reader/interpreter library (UK) lessio, Aris, Chris

Archive Sync Archive schema with BF ICD . Renting, A2, L. Baehren, M. Wise, R. Overeem A. Renting, A2, J. Hessels
. Renting A. Renting, A2, J. Hessels, M. Wise
. Renting, A2 A. Renting, A2, J. Hessels, M. Wise
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Simplified Status Reporting ASTRON

e 3£ Install LOFAR Software

Install Software

@ Introduction
@License

© Select Destination
O Installation Type
@ Installing

Finish Up

Constructing LOFAR Pulsar pipeline
e - - -t

Building files
Time remaining: less than a year
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VHECR Pipeline ASTRON

(courtesy L. Béihren)

VHECR data flow

Pipeline framework

Trigger TBB HDF5 BB
algorithm writer HDF5
data

Event
reconstrution

Phase
calibration

Amplitude
calibration

Quality check RFI mitigation Imaging

Event
database

Image
data cube

Multi-level triggering

Data  O------ allstation. ___ o porg
_all (core) ___ ] antennas
stations °
o —— —— Particle Detector Array
v A4 - '.'690\
4-1‘::.:rgemnon 4mm % ‘.:.:::’:::g&
TBB initi
dumpot
TBB data
A 4
Coincidence
check
LCU
A4
<¢ll(l send alert mess 7
Trigger messages
& parameters <Pn> : O
; % SN
< ;s
Station Station : cneck -2—“ '16’01””\{\’ S
MAC v ;
ASTRON LOFAR Status Meeting, 14 Apr 2010
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& Lorar VHECR Pipeline ASTRON

[Task D per Ic issi [Due date |
MAC/SAS
R
uud, Piet |Arthur, Andre: imostly done
| ion of filter ients ter Pieter, Andre: Il ion done, testing needed
Dynamic assignment of MAC address to which TBB data are sent ter Pieter, Andreas, Arthi ion ds tasti dad
ud, Piet I7Ruud, Andrea:
ur
lud, Piet
lud, Pieter
ud, Pieter |Ruud, Andreas
ur, Andreas I I I I el I a l | S
lud, Pieter
dreas, Arthur
lud, Pieter, Satyendra
Triggering
=== + MAC control of TBB mostly done
reas, Arthur /Andreas, Arthur
dreas, Arthur
ur, Andre
. .
Particle detector array. ° P A t
: FPGA trigeger implemented and teste
rs, Satyendra gg
tyendra
g
rendra

= - LCU trigger code being tested
e e e s e « Minor ICD and DAL updates done
- Trigger metadata packet defined

TBB data: ICD & writer

Pipeline framework
Ki

«  Wrapping offline tools underway

ICR-Tools

Data I/O — Enable selection of antennas Sander

Next Steps
+ Integrate TBB data writer with MAC
st — = - Define particle detector interface

= — - Ingest trigger metadata into SAS

— , - Define required calibration data

Archive / Database

« Continue preparation of offline tools

Misc.

hn, Lars |
1

, Michael, Andre ffirst meeting done
dreas, Michael, Heino

hijs, Lars, Andreas
dreas, Heino |Arhur's plots / LASA / Crab pulsar (Sander)
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Transient Detection Pipeline

LOFAR Standard
Imaging Pipeline

Incoming
image
cube

Input Manager
(IPython controller)

Image cube
completion
notifcation

4

External

Response Manager
trigger

(IPython controller)

Measure
monitoring points

Source
association

Lightcurve

Long-term
storage

E-mail science
working group

Send community

storage

——— e - ———— = = == = = = = = e = e = e = = e = - = e = = = =y

alert

Dump transient
buffer boards

Schedule LOFAR
reobservation

(courtesy J. Swinbank)

ASTRON

I LOFAR

Status Meeting, 14 Apr 2010
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Transient Detection Pipeline ASTRON

Transients Pipeline Checklist
Ongoing Stalled (why?)

Tasks Developer

Imaging pipeline in place & operational; image cubes available on cluster JASTRON imaging pipeline group

Current Status

Standard Imaging Pipeline

Policy Decisions

 Prototype with major components
- Performance tests underway

- VOEvent packets being defined

- Lightcurve scoring module design
- New database variability metrics

* Creation of BBS source models

ers
€ eers
Transient Identification _
Next Steps

Pipeline Infrastructure

Source Extraction

Pipeline Database

Infrastructure \Rol
Initial lightcurve classification plugins ‘I
Machine learning integration ‘I (& Coenen?) . R .
Cross-matching with WENSS etc databases ‘heers Y S - ﬁ 1 h
Lightcurve Classification Sc
Jets Jets WG (Markoff et al.) .
Planets lanefs WG (Zarka et al.) o Perform anc e pro ﬁ llng
Flare Stars .are Stars WG (Osten et al.)

Pulsars .Jlsars WG (Stappers et al.)

e — ) + Default observation configurations

e e : :
ot  Tests of alert generation/reception

Response System Dump TBBs

i 1 . .
E— ...  Continue offline testing

Sending triggers to outside facilities I)IIow-upWG (Wijnands, Jonker et al.), Swi
T —

Population of lightcurve archive database from pipeline database \Scheers
ftware WG? LOFAR Archive Group?
laftwareWGZ LOFAR Archive Group?

e e s o c2r W G LOFAR Archive Group?
R —

Archive
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Transient Detection Pipeline ASTRON

0.20 | __ LightCurve xtrsrcid = 324 | rho, LR, distance for dataset 1

® Extr flux

0,13;,,,,,,,} ,,,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,,,,,, ®  Weight. avg. flux |
| * Arithm. mean flux
T N WA | M N

‘ Hi H ! -III\ AL

" iii ""i'" 1 i

1 o | !I | )|

M O | : | H I'I y :
L

; | | i :

Integrated Flux [Jy]

log LR

0.04
L6 LightCurve xtrsrcid = 28
| e Extr. flux | §
1.4 ® Weight. avg. flux |............... U SRR | ] i ]
*__ Arithm. mean flux o 0.2 0.4 0.6 0.8
3 3 dimensionless radius p
L2F e et R
— | | | .
B 10| e T HTE TUTITETNN
X : . : . °
: | | e Sample extracted lightcurves
@ 0.8 P D@
© . . . .
> : : : 8
é 0.6t e R
: : : : [}
®
Time since burst [days]

(courtesy B. Scheers)
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Transient Busy Week ASTRON

Cwikttern

ASTRON_LOFAR @whiskybreak @ASTRON_LOFAR the
transients are definitely the most civilised of the Lofar KSPs.

about 17 hours ago via UberTwitter in reply to whiskybreak
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& Lorar Transient Busy Week ASTRON

! \’ *:\I\\\'* ’ ot P ALy - ‘; _ 3
:' - RSM testing: 2 x 22 x 1 hr LBA zenith pointings, 30-80 MHz
i + 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

Cwitter
ASTRON_LOFAR @whiskybreak @ASTRON_LOFAR the

transients are definitely the most civilised of the Lofar KSPs.
about 17 hours ago via UberTwitter in reply to whiskybreak
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