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The Atacama Large Millimeter Array (ALMA) is a radio interferometer of 66 antennas that is TELCAL main purpose is to execute calibrations at the telescope in quasi-realtime, i.e. IRAM http://www.iram-institute.org
under construction and commissioning at the Chajnantor plateau at 5000 meters altitude in the on-line, with automatic feedback to operators. In addition TELCAL has to be available ;’I’;Ikgf“d Zzpfjjfu”us-Ca_/S”akefOOd
Atacama desert in northern Chile. to perform the same calibrations off-line, as a tool for data quality control and PAWWW.SWZ-01G
commissioning. For this purpose it was decided to interface TELCAL within CASA.
Telescope calibration consists in a series of operations (adjustment of antennas, atmospheric Acronyms
calibrations and early evaluation of the quality of observations) that are performed in order to This poster first (1) explains how to interface the two ALMA softwares. Then (2) it
ensure that the ALMA telescope is and remains in proper shape to successfully observe the describes the way to automatically extract the needed code from the ACS (ALMA ACS ALMA Common Software
projects that are scheduled. This key step in the observing process is done by TELCAL on-line Common Software) development environment to create a TELCAL standalone ALMA  Atacama Large Millimeter Array
software. package, that is to say without any ACS dependency. And (3) the list of TELCAL éigx é'—MA SC'X”fe Data “gofte' Aosficat
tasks, which are executable within CASA, is given. Finally (4) an example of MS Mzr:gfgmesniosngtmy OTWAIE APPIEATons
CASA (Common Astronomy Software Applications) is the off-line data reduction software (final executing a TELCAL task is proposed. NRAO National Radio Astronomy Observatory
calibration, imaging and deconvolution) chosen for ALMA. SWIG  Simplified Wrapper and Interface Generator

a Create tasks: two interfacing steps TELCAL tasks within CASA

A TELCAL task is tuned with several parameters that depend on the calibration engine. The

TELCAL is the on-line calibration software. CASA is the off-line data reduction software. following table shows the current list of tasks and their parameters.

TELCAL has been designed and is continuously developed at CASA is developed at NRAO. It consists of a set of C++ tools

IRAM since 2002. Around 70% of the 10° lines of code is written bundled together under a set of tasks available through the — short description asdm  dataorigin  scans  antennas  calresult  showplot  verbose gheciic

in C++. It is developed in the ACS environment (CORBA based IPython interactive shell that offers enhanced introspection, | SOV —

middleware). additional shell syntax, syntax highlighting, tab completion and aedmist ASDM dataset. " S

Both TELCAL input data and output results are formulated rich history. i

according the ASDM (ALMA Science Data Model). CASA accesses data through the MS (Measurement Set) data asdmplot g 8 coments o1 an ASBN ng’aﬂiiuonsr
model. Sy

Process an amplitude
tc_amplical calibration on an ASDM and
plot the results.
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: y : OtheI’fI/eS are genel’ated. ~~.---------------------" CASA <2>: execfile('telcaltasks.py')
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pointing calibration on an ASDM: 3]

Help on tc pointing task:

« @ get help on the task;
O listthe parameter default values of the task.

Process a pointing calibration on an ASDM and plot the results.
tc_pointing task:

Process a pointing calibration on an ASDM and plot the results.
@ Keyword arguments:
T h St dAI d I CASA <3>: help tc_pointing
dm -- f i t AS dat. t
e oldn one modauie 0 o 70 O 7 £ G
example: 'testPointingModel'
0 dataorigin -- origin of the data to be used
default: 'avercross'
CASA <4>: inp tc_pointing available: 'avercross' - channel averaged cross-correlation data
; ““““ > inp tc_pointing 'averauto' - channel averaged auto-correlation data
H S P tc_pointing :: Process a pointing calibration on an ASDM and plot the results. "totalpower' - total power from broad-band detectors
The StandAlone module is a part of the TELCAL subsystem responsible ; : 5 i 2 , ¥ mane of input ASDM dataset
k . f TELCAL h TELCAL d | k h - snakefood is a pOWGrfU/ 3 dataorigin = 'avercross' z origin of the data to be used scans -- scans to be plotted
t t t t t t ! scans = v scans to be plotted default: '' = all
o create a packaging o , the standalone package, tha " Python dependency graph - j R REe defeule: ' < ail scans
H . . | fitwidth = True # fit beam width
WorkS OUtS|de Of the ACS enV|r0nment. generator. calresult = ' # name of output ASDM dataset antennas -- list of antennas
. . 3 . . | showplot = True # whether or not display the plot default: '' = take from the ASDM dataset
It builds the TELCAL standalone package in two steps: _ http://furius.ca/snakefood - ralse # verbose mode | - oxample: 'DVOL DVO2'
b async = False # If true the taskname must be started using tc_pointing(...)
H | fitwidth -- fit b idth
* (1) resolve all C++ and Python dependencies that belong to the tasks 3 e A
(~3670 dependenCIGS). 4 5 calresult -- name of output ASDM dataset
’ . " | s‘ default: asdm + ' pointing result'
e (2) collect and sort those dependencies to create the standalone , N example: 'testrhase pointing result
. ' \ F' II t th t t th t k d d th showplot -- whether or not display the plot
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- 3 fitwidth = True # fit beam width I ot T R porer
TaSkS i : p i calresult = v # name of output ASDM dataset L e o eV
[ | T [ | showplot = True # whether or not display the plot o0 ot
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‘ Vs ‘ L3 ~ § P 4 I 2010-11-04 14:07.. INFO tc_pointing::::casa
" 2010-11-04 14:07.. INFO tc_pointing::::casa
( \ ( \ ss (2)~(ﬂ I~ect w l 2010-11-04 14:07.. INFO tc:iointin:::::casa #H#H#H#H# Begin Task: tc_pointing Huuus
‘ 2010-11-04 14:07.. INFO tc_pointing::::casa
‘ ~ ~ I 2010-11-04 14:07.. INFO to pointing::::casa asdm : uid  A002_X1370bf_X13
‘ &N TELCAL I 2010-11-04 14:07.. INFO to pointing::::casa dataorigin : totalpower
‘ I 2010-11-04 14:07.. INFO tc _pointing::::casa = scans : 1
LN standalone " 3010-11-04 14107, TNFO e N
‘ 2010-11-04 14:07.. INFO tc_pointing::::casa result : uid  A002_X1370bf_ I13 pointing result
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ACS subsystem T010-11-04 14107 mEO o peintings:iscama  Nethod: CROSS Dand: ALMA R 01 Praq: B6.13- 86.13GEa Temps 204,75 Az B1.07 B 2625
y ACS SUbsyStem | ! 2010-11-04 14:07.. INFO t:j:iitiig::: n:t=°Dv02 Pol:az oEERel: :_-o.;tfq 5.25) offAbs: :fsa??g, -52.78) :rr:!U.US, 0.05) Peak: 10787.076252 ( 10.51) Width: 75.44 (0.09)
| | | 2010-11-04 14:07.. INFO te_pointing::::casa Bnt: DVO3 Pol: Y offRel: (-16.73, 20.78) offAbs: (-604.52, 475.05) Err:(0.08, 0.07) Peak: 11860.345144 ( 26.47) Width: 74.45 (0.16)
2010-11-04 14:07.. INFO te_pointing::::casa Ant: DVO4 Pol: Y offRel: ( 4.01, 1.19) offAbs: (505.20, 44.50) Err:(0.05, 0.05) Peak: 10883.165652 ( 11.28) Width: 74.87 (0.10)
‘ t th t I ' 2010-11-04 14:07.. INFO te_pointing::::casa Ant: DVO5 Pol: Y offRel: [ 2.69, 2.72) offAbs: (-253.90, 181.23) Err:(0.05, 0.05) Peak: 10881.604850 ( 10.93) Width: 74.77 (0.10)
‘ Crea e e S an a One ' 2010-11-04 14:07.. INFO te_pointing::::casa Bnt: DVO6 Pol: Y offRel: ( 9.03, 2.29) offAbs: (-312.77, -90.58) Err:(0.04, 0.04) Peak: 11600.654289 ( 10.80) Width: 72.20 (0.08)
. . . ‘ ' 2010-11-04 14:07.. INFO te_pointing::::casa Ant: DVO7 Pol: Y offRel: ( -0.08, 1.18) offAbs: (388.89, -97.57) Err:(0.05, 0.05) Peak: 9718.288530 ( 9.66) Width: 72.74 (0.09)
. 2010-11-04 14:07.. INFO t inting:::: Ant: DVO8 Pol: Y offRel: ( -0.32, 2.26) offAbs: (-299.12, -341.39) Err:(0.05, 0.05) Peak: 9982.332259 ( 8.72) Width: 76.35 (0.10)
The TELCAL standalone paCkage IS a Set Of C++ ||brar|eS, Python 4 VerSIOn Of TELCAL " 2010-11-04 14:07. INFO t::i:i;:iig:::: Ant: PMOZ P:l: Y :ffR:l: { -0.53, -0.43) :ffAb:: ( 55.81, 380.04) Errﬁo.os, 0.05) Pea: 9081.419037 ( 8.76) Widih: 75.19 (0.09)
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mo u eS an paC age I eS (S an a One InS a a Ion’ In Orma Ion’ eS Ing ~~ " 2010-11-04 14:08.. INFO t:j:iztE::::: #######3###;;####;ﬁ;;;#;;a###############

environment, ...) extracted for the TELCAL subsystem. A T Y L CASA logs


mailto:roche@iram.fr
http://www.swig.org/

