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1  Mission   
The data reduction team will strive to reduce assigned scheduling blocks in a timely fashion 
to achieve the science goals of the given project (sensitivity and resolution), keeping 
Operations and Data Management leads apprised of the progress through appropriate updates 
of JIRA tickets for the project and via email.  The data reduction managers (DRMs) will 
share our common knowledge of the data reduction process.  This document describes the 
current best practices for ALMA Cycle 1 reduction of 12m array data.  This document will be 
updated when best practices are determined for ACA and SD data and again when the 
pipeline becomes the primary tool for calibration.  
 

2  Group ObsUnitSet (Group), Member ObsUnitSet 
(Member), and Scheduling Block (SB) 
By design, the smallest scheduling entity which should be processed individually is the 
Member ObsUnitSet (Member in short). QA2 therefore is carried out on individual Members. 
In Cycle 1, the Member contains in almost all cases only one SB, even in the case of total 
power observations (where it should in principle contain two SBs, observation and 
calibration, but these were also separated into two Members in Cycle 1). This will change in 
Cycle 3 at the latest.  
Hence, in Cycle 1,  QA2 is carried out on the Execution Blocks (EBs) of a single SB 
corresponding to one Member. The delivery of the products for each Member is labeled with 
the Member UID.  
The Members are organized into Group ObsUnitSets (in short: Groups). In the trivial case 
there is only one Group for each Science Goal. In Cycle 1, at most four Members can be in 
one Group: 

a) The 12 m interferometric Member 
b) The total power observation Member 
c) The total power calibration Member 
d) The ACA Member 

Once all Members of a Group have passed QA2, another QA2 step has to take place which 
performs the combined imaging of the up to three elements: 12 m array, total power, and 
ACA. The delivery of the resulting products will be labeled with the Group UID. 
The delivery packaging (usually performed by the DRMs) uses the tarsplit script which takes 
as one input parameter the directory name.  This name should be set to the Member UID for 
Member deliveries, and to the Group UID for Group deliveries. Group deliveries only take 
place for the case there is more than one Member in the Group. 
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3  Data assignments and communication 
 
1. When a Member (made up of one or, in later cycles, at most two SBs) is ready for 

reduction, the JIRA ticket SCOPS-390 will be updated with this information.  The 
DRMs at the ARCs will coordinate the data reduction assignments with Eric Villard 
at the JAO. 

 
2. DRMs will give status reports on Friday of every week – indicating the number of 

Members undergoing reduction and the number of Members that finished reduction 
(and their QA2 PASS/FAIL status).  This report will go to Eric, Baltasar, and the 
ARC DRMs (using the drm_memb@alma.cl email list). 

 
3. The DRMs should watch the JIRA tickets for tracking/requesting changes to the 

manual data reduction script (CSV-2902) and QA2 procedures (CSV-2903). 
 

4  Data reduction / calibration 
 

1. In the beginning of Cycle 1 (at least), data reduction has the two goals of sending 
calibrated and imaged data to PIs as well as helping to commission the ALMA 
pipeline.  To these ends, we will continue to use the manual reduction scripts 
(maintained by Eric) and use the outputs for PI data deliveries.  The manual 
reductions will also be compared with pipeline reduction.  The manual vs. pipeline 
comparison will be handled slightly differently at the ARCs and JAO, and therefore 
will not be described in detail in this document. 
 

2. Everyone will read Eric Villard's Cycle 1 data reduction user manual and follow the 
reduction script as closely as possible.  Changes to the script will be accompanied by 
comments inserted by the manual data reducer. (http://goo.gl/B4yWcP ) 

 
3. To maintain a uniform standard of reduction and to ease the burden on data reduction 

managers, data reducers will fill out a calibration checklist for each EB and a 
combination/imaging checklist for each Member.   The checklists will be kept in a 
CVS repository so that all reducers have access to the most current version.  The 
completed checklists will be attached to the SCOPS data reduction ticket with the 
EB UID appended to the EB checklist filename and the Member UID appended to 
the Member checklist filename. The checklists are not delivered to PI. (The Member 
UID and Group UIDs can be obtained via the new script show_related obtainable 
from the same location as tarsplit.)  

  
 
 

4. During the QA2 process, there are several conditions identified by the data reducer 
that can result in a EB being marked as fractional executions (less than a full 
ExecBlock and need NOT be used in the generation of the QA2 products): 
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a. Flagging reduces the number of usable antennas to 23 or fewer 
b. More than 50% of the data are flagged 
c. Less than 50% of the expected on-source (for the science target) time is in the EB

  
Added by EV (Feb 12, 2014): 
 

All SBs are meant to be run with a certain number of antennas, a certain time on 
source and a certain weather. 
 
I'll assume for now that we actually observed in the right weather conditions. 
 
Then, what could have happened is: 
- we didn't observe with the proper number of antennas, 
- we lost a number of antennas during data calibration, 
- we lost some time on source during data calibration. 
 
So, even if we can't say (yet) what rms we should reach, we know how many antennas 
we should have and how much time on source we should have. We can therefore 
calculate an rms ratio based simply on the comparison of expected/actual number of 
antennas and expected/actual time on source. Then, if that ratio is larger than the usual 
thresholds, we can decide to observe more. 
 
I have "coded" this into the attached spreadsheet. 
 
How to use it? 
 
1. First set the band (cell B1) 
2. Then set the theoretical number of antennas (32 for the main array, 9 for the ACA), 
set the theoretical time on source (from the P2g ticket), set the corresponding required 
executions (from the P2g ticket or the EPT) 
3. Then set the actual number of antennas, the actual time on source. 
4. With the info from 2. and 3., the expected rms ratio will be calculated (cell B10) 
5. Enter manually this rms ratio in the actual rms ratio (cell B12) 
6. Cell B14 will say if more observing is needed. 
7. If more observing is needed, set the expected number of antennas (should be 32 for 
the main array, 9 for the ACA) 
8. The additional time on source, and additional number of executions will be 
automatically calculated in cells B18 and B19. 

 
 
 

5. Data marked QA2_FLAGGED during the QA2 process may still have some value to 
the PI.  These data will be archived but will NOT be included in the QA2 data 
products. PIs can still request to have the ARC deliver the data.  The SciOps IPT 
would like the “QA2_FLAGGED” state, new for Cycle 1, to be created for this 
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situation, so that searches for this kind of ExecBlocks can be easily implemented in 
the Archive 
 

6. EBs that have no value to the PI (e.g., missing bandpass observations, no Tsys data, 
etc.) will be marked QA0_FAIL on SCOPS-390. 

 

5  Data reduction, combination, and imaging 
 

1. Data reducers will use the manual scripts to combine data sets (for SBs which were 
executed more than once) and image the data.  Procedures for combination of data 
from the 12-m, 7-m, and total-power arrays will be given at a later date and 
summarized in this document. 
 

2. The image should be made using:  
a. Cell size = 1/3-1/4 of the synthesized beam  
b. Image size = 2x the primary beam (for single pointings) 
c. Channel size = channel size given in the ‘Control and Performance’ tab of the OT 

for sensitivity requirements 
d. The weighting of the data should attempt to roughly (~10%) match the 

synthesized beam size requested in the OT. 
 

3. Data reducers will make a dirty map to look for bright emission and identify a region 
to mask.  When feasible, the data reducers will use the same mask for all channels 
starting first with the smallest mask on the brightest features.  Data reducers are 
encouraged to not spend a large amount of time “perfecting” the mask or images.  
Self-calibration should only be attempted if required to meet the sensitivity goal of the 
Member (i.e., for an image of a simple source that is close to the requested sensitivity 
but is limited by dynamic range).  Continuum subtraction should be done for spectral 
line projects if the continuum emission is bright. 

 
4. The rms noise will be measured in a region/channel without emission or  

a channel which is less likely to be dynamic-range limited.  Since near an atmospheric 
line, the sensitivity can change by a factor of tens of percent or even factors of a few 
across 2 GHz, the analyst should choose a spectral region close to the science target 
line if the Tsys or other plots show a change in sensitivity across the SPW.  

 
5. The rms of the final images will be compared with that requested in the ‘Control and 

Performance’ tab of the OT, which should be consistent with the sensitivity described 
in the text of the proposal (if stated explicitly). If there are discrepancies between 
these two sensitivity numbers, email Baltasar.  A decision will be made by 
management as to what needs to be achieved and will be communicated to the data 
reducer.  
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6. If the rms in the final image is greater than the requested rms by more than a factor of 
1.1 for Bands 3 and 6, 1.15 for Band 7, and 1.2 for Band  9, then the Member will be 
marked as QA2_FAIL and submitted for further executions.  If the RMS of the final 
image is better than these goals, the Member will be marked QA2_PASS and will 
delivered to the PI.  The QA2 PASS/FAIL status will be marked by the DRM on 
SCOPS-390.  The procedure for making Members that fail QA2 available for further 
executions will be clarified by JAO. 

 
7. If more than twice the total theoretically required time has been spent on a Member 

but the data are not QA2_PASS, the reducer will post this information to the Data 
Reduction ticket, and the DRM will post this to SCOPS-390.  A decision on whether 
or not to continue observations of the Member will be made by management (Andreas 
Lundgren, Baltasar Vila Vilaro, and Lars Nyman).   
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6  Packaging final datasets 
1) Datasets: 
—[Minimal] (if selected by PIs) ASDMs of the ExecBlocks that were used in the 
imaging/QA2 assessment 
—[Goal] Additional datasets that were NOT used in the data reduction but may still 
contain valuable scientific information (i.e., QA2_FLAGGED data) 

 
2) Imaging Products  
 
a) Line: 
—[Minimal] For each spectral window: One cube of “representative channels” for at 
least one target in the Member ObsUnitSet (Member), made at full spatial resolution and 
the relevant spectral resolution. Coarse continuum subtraction for sources with bright 
continuum.  This applies both to deliveries of single Members and to combined datasets 
—[Goal] For each source and each spectral window: cubes of all species specifically 
listed in the proposal, made at full spatial resolution [2] and the relevant spectral 
resolution [3] and including ~10% line-free channels on either side. Continuum 
subtraction [5] for sources with bright continuum. A note will be added if additional 
species are found in the data, but imaging may not be carried out. 
—[Goal] For the same source with multiple non-continuum spectral windows: line cubes 
should be made with constant velocity channels sampled on the same grid and covering 
the same velocity range [6] 
—[Goal] Zeroth moment of each line cube 
—[Goal] Continuum image of all non-edge, non-line channels 

 
b) Continuum: 
—[Minimal] One image per sideband, all non-edge channels 
—[Goal] One image per sideband, all non-line channels 

 
3) CASA Tables: 
—[Minimal] Tsys and WVR tables 
—[Minimal] Flagging tables 
—[Minimal] Calibration tables (Bandpass, Gain, Amplitude) 

 
4) QA: 
—[Minimal] QA Reports for all the imaged data.  

 
5) Support Info: 
—[Minimal] README file explaining structure of tarball and file naming conventions 
—[Minimal] CASA reduction script(s) including: calibration scripts, flux equalization 
script (if necessary), imaging script, and script to apply calibrations. 
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—[Minimal] Reduction logs, CASA outputs 
—[Goal] Additional support images/plots as needed 


