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DTC (Dynspec Toolkit Content) |
ASTRON

What is DTC:
« Packages of tool for LOFAR Beam formed data

(ICD3 format)
« 6 conversions tools (convert Beam formed
data to dynspec format: ICD6 format)

« 3 processing tools
« 1 Visualization tool

In Practice:
« 8 C++ codes interfaced with python scripts

« 1 Graphical Interface (Tkinter) for visualization
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DTC (Dynspec Toolkit Content)
ASTRON

ICD3 format:
Nomenclature:
LxxxX_ SAPXXX_ Bxxx_ Sx_ Pxxx.h5
LXXX__SAPXXX_ BXXX_ SX PxXX.raw

2 files for each:
« SAP (Sub-Array Pointing) i.e target
« Beam (direction)
S (Stokes)
« Part (large observation are split in
several part)
Data Matrix is 2D: time and frequency



DTC (Dynspec Toolkit Content)
ASTRON

ICD6 format:
Nomenclature:
Dynspec_Lxxx_SAPxxx.h5

1 files for each:
« SAP (Sub-Array Pointing) i.e target

Data Matrix is 3D: time,frequency and Stokes



DTC (Dynspec Toolkit Content)
Hdfview: ASTRON

8 00 |X| HDFView
File Window Tools Help

Recent Files

/staginga/fallows/Sun/BF/L183020/L1 83020_SAPO00_BO00_S3_P0OOO0_bf.hS v | Clear Text

E] Dynspec_rebinned_L233304
¢ @] DYNSPEC_000
¢ @ COORDINATES
o C4 POLARIZATION

g,
X

{ff}) Tableview - DATA - /DYNSPEC_000/ - /stagingd/fallows/Dynspec_rebinned_L233304_SAP000.hS

Table \KJI@IO | 1 1C>ICN|

20,5 = ﬂT30762733514 |

o @4 SPECTRAL 0 1 2 3 4 5 5 7 S 10 11 12 13
0 [2.967756...2.846275...2.832884.../4.916960...|3.375353.../5.873090...8.405765...|6.1 96815. .|4.242186.../3.031750...|1.839676... 3.314510...|7.236842...
o CATIME 1 3.023611. [2.550982.../14.991672.../5.591051.../6.014317...[8.577561...|5.987575. .[4.240381...[3.070603...]1.886475.../3.015675...|7.382026...
2 [3.052722. [2.825675.../5.139232...[3.125464.../6.01 9986...|5.809938... 5.1 92036. .[4.210841...[2.990317...1.992540...[3.401415.../5.094786...
3 [3.081473... ..[2.980316.../5.249790.../5.465406...|5. 7694 30...[8.611853.../6.21 0086... .[4.192180.../3.006496...[1.959323...[3.389444.../5.258399...
o QA EVENT 4 [2.946776... ..[2.835826.../5.285225.../6.607817...]6.006978...[8.862767...|5.599868... .[4.160982...[2.921388...[1.850569...2.9991 46.../6.799752...
o £ PROCESS_HISTORY 5 2.960548. .[2.837780.../5.440089...(6.595995.../6.196207...|5.906674...|5.745766. .[4.121543...[2.931253...[1.737619...3.138947...|8.511 346...
- 6 12.990547. [2.755148.../5.546160...[5.884011.../6.211815...[8.703630...|5.979137. .|2.925482...[2.947577...[1.634744...|3.370729...|8.750552...
o €4 DYNSPEC_001 7 2.977956. [2.547480...[5.461426...[5.376771.../5.565154...[8.462079.../5.791122. .[3.791867...[3.003805...[1.590189...[3.29251 3...|5.488606...
o €A DYNSPEC_002 8 [3.016127. .[2.837586.../5.260816...[5.939242...[5.237260...5.635046...|5.648583. .[3.696135.../2.819897...[1.482447...2.674039...|7.919551...
= 9 [3.024513. [2.718403...]4.923010.../6.113618.../5.353711...[8.837749...5.051 023, .|2.679619...2.855736...[1.448679... 3.403446.../9.381624...
o €4 DYNSPEC_003 10 [3.115613... ..[2.805995...|4.578764...[5.614265...|5.341501...[8.625172.../5.804287... .[3.761414...[2.861843...[1.819179...[3.372935.../9.418245...
o €2 DYNSPEC_004 11 3.025606... .[2.588796.../4.148348...[3.411730...[5.307972...|8.731076...[5.725548... .|2.493912...[3.037864...[2.311 328...[2.976053...|7.83676.3...
- 12 [3.024177. [2.596725.../3.970434.../3.399098...[5.01 6916.../5.696255...|5.449469. .|2.494047.../3.132680...[2.228484...[3.061945.../9.651611... )
o 4 DYNSPEC_005 13 3.038527...[3.356513...|2.679465...[3.937628...6.516036...[4.319708...[8.723987.../5.177985...7.499486.../3.331 200...2.972574...|2.221530...[3.307966.../9.839533... 2.899095... 3.7 v

o (4 DYNSPEC_006 d I E

o €4 DYNSPEC_007
o @) S5YS_LOG
L183020_SAP000_BO0O_S3_|
¢ @ SUB_ARRAY_POINTING_00
¢ @l BEAM_000
9 @l COORDINATES
o~ €4 COORDINATE_O
o €4 COORDINATE_1
o €4 PROCESS_HISTORY

Tableview - STOKES_3 - /SUB_ARRAY_POINTING_000/BEAM_000/ - /stagingd/fallows/Sun/BF/L183020/L183020_SAP000_B000_S3_POOO_bf.hS

0 1 2 3 4 S 6 7 8 9 10 11 12 13 14
(4] 1198262.1 [2.699019...|]1087234.0 |630688.44 |554251.0 |1778345.8 |556895.1 |1.158: -1.23768... |-1.98365... |9.785265.../561419.0 [719357.4 |268435.38 |295804.6 [252/«
1 1206382.4 |2.853192...|]1800273.8 [1427427.1 |1011525.7 |1289667.6 |1293556.6 |1.117359.../-1.48520... |-1.90576... 56247.78 [1179483.2 |227355.78 |886648.0 |-23!
2 1062456.5 [2.820400...|805131.5 |2150992.5 |882886.6 [1265771.1 |516402.4 |1.644269.../-1.44053... |-1.91687... 1378236.5 [549323.94 |-955662.7 |322749.25 196
€l 1454975.5 [2.685690...|]1717702.0 |1753181.8 [1192739.6 |273953.97 |831861.94 |1.505834...|-1.02861... |-1.9743E7 |-1.31946... [1292007.8 |-187520.0 |-97160.805/829553.0 [465
4 709483.9 [3.232174...|2087008.8 |2165259.8 [1101777.0 |760776.9 |1116480.8 |1.190452.../-1.35947... |-1.90084... |-6.24139... |915281.8 |213594.94 |610522.1 |239178.03 |271
S 1921333.0 [3.563997...|2428019.8 |1666372.6 [923724.6 |1816562.8 |2246306.0 |8.096187.../-3.21359... |-1.75116... |6.179330.../871609.8 |-646019.4 |-321204.62/608582.44 |291
6
7
8
)

479302.47 [3.36648E8 |2684367.0 |1729585.5 [1315144.5 |1466753.9 |954833.2 |9.902024.../-365359.88|-1.39213... |9.690533.../289832.2 |738620.75 |-605255.5 |709928.06 [409
518757.44 |3.402408...|2045891.6 |156836.73 [1387320.5 |[1055328.2 |2232163.8 |1.256109...|-2.25244... |-1.11294... |7.541032...1257594.53 |-102824.38|748591.6 |185775.03 483
£889289.94 |3.018891 -2.71535... |-1097632.1|6.864565...|-266863.97(759240.06 |-67119.98 |1067563.6 [702
1888905.1 [3.641021 1.093229.../6174276.0 |2.044342.../591673.9 [588909.75 |-785519.94/419622.06 |168

.|2918388.0 |530885.3 [1239565.5 |315854.2 [1190983.9 |1.166539.
.|1995734.0 |1628574.9 [1318738.2 |573196.56 |1446703.6 |1.264382.

o~ €4 PROCESS_HISTORY

o € 5Y5_LOG 10 721092.9 [3.362390...|2496294.0 |1654732.9 [809514.6 |179817.44 |1477493.8 |1,249101...|-9825710.0/1.113046...|]1.177016.../468616.62 |[39170.383 |-77294.57 |89532.51 (243
- 11 1143916.1 [3.107572...|2515312.0 |1568300.1 [932502.2 |1216923.0 |1253274.1 |1.296593.../14.544838...|2.118450...|-9521461.0/-586980.8 |584470.75 |656883.6 |1029025.0 510
12 767169.75 [2.920838...|]1859823.5 |1054372.1 [1357460.6 |1028570.9 |9583.149 |1.173694...|12,.735745...|2.377038.../9.293272.../-604833.9 |-40661.438|902799.75 |113951.8.../303
13 899735.75 [3.629689...|]1781179.6 |3508455.5 [1634116.0 |733992.2 |698937.4 |1.205997.../6819162.5 |2.145890...|2.001233...]1668399.6 |-35567.65 |212355.11 [191100.77 |741
14 640538.8 [3.913099...|2603623.8 |1680750.9 [1563221.5 |1232095.6 |906439.06 |1.141235.../]1.150144...|2.742947...|]1.989026.../582168.8 |-217835.53|-24748.367|314766.56 |136
15 1358600.6 [3.958160...|2589672.2 |3777779.2 |1479572.8 |2169093.8 |839639.94 |1.307325.../]1.831365...|2.525911...|1.847752.../351 795.84 |696483.6 |-398942.47|-217548.53|-35
16 1487327.9 |4.630728...|7721697.0 |6139207.0 [2916242.5 |4795792.0 |1367642.9 |8.293601.../]1.019811...|2.909207...|2.253454...]1021 322....|-84855.55 |153637.31 |399309.38 507
17 2201019.8 |4.500942...|3316992.0 |2180792.5 |572509.9 |1177450.8 |1091818.2 |1.228076...|2.064995...|2.659960...|1.983711.../453955.94 |807343.6 |269753.56 |-632240.4 [284/_]
T o I D 4 Il >

STOKES_3 (303837, 4)
32-bit floating-point, 42914 x 6400
Nurnber of attributes = 6
DATATYPE = float
GROUPTYPE = bfData
NOF_CHANMNELS = 16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16
,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16
.16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16
,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16
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.16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16,16
NOF_SAMPLES = 42914
NOF_SUBBANDS = 400
STOKES_COMPONENT = W 5
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DTC (Dynspec Toolkit Content)
ASTRON

Where to find it ?
« Documentation page + Tutorial on LOFAR wiki:

How to install it ?
« Dependencies:
« DAL (Data access Library)
« Hdf5 librairies
« H5py (python package)

« Installation (see documentation page)
« Svn LUS (Lofar User Software)
« Cmake installation



DTC (Dynspec Toolkit Content)
ASTRON

3 Sub-Packages:
« CEP2 sub-package:
Process LOFAR Beam formed data:

« Beam2Dynspec-Quick: Generate a Quicklook of the
data in dynspec format and a jpeg image

« Beam2Dynspec-Complete: do a complete conversion
without selection, rebining of the data to a dynspec

« Beam2Dynspec-Rebin: possibility to select a time and
frequency window; possibility to rebin in time and in
frequency.



DTC (Dynspec Toolkit Content) |
ASTRON

3 Sub-Packages:
- Stand-alone sub-package:
Process Single Station LOFAR Beam formed data,
Convert XX, XY,YX,YY to I,Q,U,V:
« Beam2Dynspec-Standalone-Quick: Generate a
Quicklook of the data in dynspec format and a jpeg
image

« Beam2Dynspec-Standalone-Complete: do a complete
conversion without selection, rebining of the data to a
dynspec

« Beam2Dynspec-Standalone-Rebin: possibility to select a
time and frequency window; possibility to rebin in time
and in frequency. °



DTC (Dynspec Toolkit Content)
ASTRON

3 Sub-Packages:
« TOOLS sub-package:
Playing with Dynspec and Visualize them:

« Dynspec-LinPol: Convert I, Q, U, V polarization to
I, Linear, PA, Total

« Dynspec-Rebin: Rebin and select a dynpec in time
and frequency (avoid to reprocess the original data)

« Dynspec-Substract: Do the substraction of 2 beam
like: Beam1-(k Beam2) with k a number

« Dynspec-Visu: Visualization tool 9



DTC (Dynspec Toolkit Content):

Example with L183020: ASTRON
1 SAP => The Sun
92 Beams => 92 Beams on the sun
4 Stokes =>1,Q,U,V

400 Sub-bands with 16 channels each
=> 6400 frequency channels

Time resolution 0.083 s
Observation duration 1 hour => 42914 time pixels

Total size => 377 Gb in (1x92x4x1)x2=736 files
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DTC (Dynspec Toolkit Content):
Quicklook: ASTRON

Beam2Dynspec-Quick --id=L183020 --obsDIR=/staging4/fallows/Sun/BF/L183020/
--outputDIR=/data/scratch/vilchez/dynspec2/ --percentTimeData=0.05
--percentSpectralData=0.1 --transpose=no --nofPart=1

Time Computing: 202.1 s
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DTC (Dynspec Toolkit Content):
Rebin: ASTRON

Beam2Dynspec-Rebin --id=L183020 --obsDIR=/staging4/fallows/Sun/BF/L183020/
--outputDIR=/data/scratch/vilchez/dynspec --tmin=0 --tmax=1500 --tscale=1 --fmin=35 --fmax=88
--chanPerSubband=1 --RAM=1 --Npart=1 --RebinAll=yes

e 00 \| Plot Dynamic spectrum data

Eile Quit

Dynamic Spectra Minimum Maximum Gamma Correction Transpose Plotting Time Spectra
DYNSPEC_000 Al 0 EilE e
DYNSPEC_001
DYNSPEC 002 Update Update Update
DYNSPEC_003 Plotting The LOFAR Dynamic Spectrum Data

DYNSPEC_004

DYNSPEC_005
DYNSPEC_006
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DYNSPEC_008
DYNSPEC_009

Time Computing: 948.4 s

Transpose ‘
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3.0

Metadata
Observation ID: 183020 Al
Target: Sun+VirgoA
Ra: 187.706130981
Dec: 12,3911294937
Station List: ['CS002LBA', 'CSO03LBA', 'CS004LBA

150 - i
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Mininun Frequency : 34.9548377991
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Center Frequency : 61.7126464844
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DTC (Dynspec Toolkit Content):
Linear, PA, Total polarisation: ASTRON

Dynspec-LinPol --outDir=/data/scratch/vilchez/dynspec/ --ID=183020
--filename=/data/scratch/vilchez/dynspec/Dynspec_rebinned_L183020_SAP000.h5 --RAM=1

Time Computing: 4.94s

X| Plot Dynamic spectrum data

File Quit ‘
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DTC (Dynspec Toolkit Content):

Beam Subtraction: pywseec ooo-(1xpynspec o91) ASTRON

Dynspec-Substract --outDir=/data/scratch/vilchez/dynspec/ --id1=L183020 --filel=/data/scratch/vilchez/dynspec/
Dynspec_rebinned_L183020_SAP000.h5 --dynspecl1=DYNSPEC_000 --id2=183020 --file2=/data/scratch/vilchez/
dynspec/Dynspec_rebinned_L183020_SAP000.h5 --dynspec2=DYNSPEC_091 --k=1 --RAM=1

Eile Quit
Dynamic Spects

Plot Dynamic spectrum data

DYNSPEC_000
DYNSPEC_001
DYNSPEC_002
DYNSPEC_003
DYNSPEC_004
DYNSPEC_005
DYNSPEC_006
DYNSPEC_007
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DYNSPEC_009

Metadata
Observation ID: 183020 &l
Target: Sun+VirgoA
Ra: 187.706130981
Dec: 12.3911294937
Station List: ['CSO02LBA’, 'CSO03LBA', ‘CSO0ALBA
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X| Plot Dynamic spectrum data
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DTC (Dynspec Toolkit Content):

Beam Subtraction: pvwseec ooo-(ixpynspec 091) ASTRON

\| Plot Dynamic spectrum data
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Dec: 12.3911294937

Station List: ['{CSO02LBA-CSOO3LBA-CSO04LBA-CSO0
Minimum Frequency : 34.9548377991 2
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DTC (Dynspec Toolkit Content):
Dynspec Rebin:

Dynspec-Rebin --Pathfile=/data/scratch/vilchez/dynspec/Dynspec_rebinned_L183020_SAP000.h5
--obsname=L183020 --outputFile=/data/scratch/vilchez/dynspec/Dynspec_rebinned_at10second_40-70MHz_
L183020_SAP000.h5 --tmin=0 --tmax=1000 --tscale=10 --fmin=40 --fmax=70 --chanPerSubband=1 --RAM=1

8 .00
Eile Quit
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Perpectives:
ASTRON

No future developments really planned

« Maintenance done by N.Vilchez ( )
« Update the R.O “QuickImager” with the Quicklook
(=> To have also an automatic quicklook after a
Beam formed data observation)

 Dynspec Toolkit Content paper (Vilchez et al, in prep)

« Solar Physics conference (Jan-Feb 2015)
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Time to a demonstration of the viewer ?
AST(RON

ssh —XY lce010 (CEP1)
use Dynspec

use Pythonlibs
use DAL

Dynspec-Visu

Load in the GI /data/scratch/vilchez/dynspec/
Dynspec_rebinned_L183020_SAP000.h5
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