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Part I: PAWS



2dF data reduction
• Single 2dF exposure: ~400 spectra


• Data reduction traditionally involves 2 steps:


• Copy data during observing run or download from AAT 
archive


• Reduce data with 2dFdr software


• This approach can be problematic:


• Difficulties installing 2dFdr (unusual dependencies)


• Downloading and organising large numbers of 
observations


• Scripting possible via command line (aaorun) commands, 
but these do not scale well for multiprocessing usage. 
Multiple concurrent 2dFdr processes can crash for 
obscure reasons.


• New AAT archive will offer On Demand reductions:


• No need to download data


• No need to install 2dFdr



2dFdr Pipeline as A 
Web Service (PAWS)

• 2dFdr installed inside Docker image. 

• Run 2dFdr commands off Docker container using Python web service, docker-
py and celery (asynchronous task manager).


• Robust: Problematic 2dFdr commands that fail are automatically restarted by 
celery. 

• Fast: e.g. reduce 960 science exposures in 48 minutes.


• Current status: 2dF+AAOmega reductions (beta). Proprietary data reduction 
supported. 


• Future plans: Support other 2dF modes (Hermes, KOALA, etc). Adapt PAWS 
system to ESO pipelines (e.g. FORS, UVES, X-shooter, etc). 

• Possible Future Plans:  

• Retrospectively reduce archived 2dF observations and make available via 
SSA service


• Live reductions of spectra as they are taken off the telescope. 


• Quick staging of reduced spectra (e.g. transient follow-up).

2dfdr



Workflow Overview 
• Users do not have to select calibrations (ARC, FLAT, BIAS, DARK)


• Nearby calibrations queried: Use pandas to gather all info from AAT 
archive (indexed by date)


• Select calibrations closest in time to science observations


• Data grouped according to 2dF plate, grating, camera setup 
(camang+gratang), field (night + configure .fld name)


• Some basic 2dFdr parameters may be specified


• May still be bugs - please help test if you can at 
beta.datacentral.org.au 

http://beta.datacentral.org.au


Workflow Overview 



Science workflow

make_tlm | reduce_arc | reduce_flat | 
reduce_object | plot_reduced | 

combine_spectra | plot_reduced



2dFdr PAWS Screenshots
New AAT archive query results

Request reductions 
with 2dFdr PAWS!



2dFdr 
Parameters

Custom reduction task 
manager developed for 

2dFdr PAWS

Once reductions are 
requested, user 

redirected to this page



Email 
notification

Sent:   
✦At job start 
✦At job completion



List of 
reduction jobs

Users can keep track of 
the status of their 

2dFdr requests

Custom reduction task 
manager developed for 

2dFdr PAWS



Status page of request

Custom reduction task 
manager developed for 

2dFdr PAWS

• Users can download their data


• Reduced files only


• Reduced and raw files


• Everything


• Log files and plots of spectra are 
included


• Users may also explore the data 
products interactively



Generated PDFs of all reduced spectra



Users can select which data 
products they want to explore

2dF field position displayed in 
Aladin Lite

2dF Explorer



2dF Explorer

Users can click on individual fibre 
positions to LOAD the observed spectra

Interactive display of spectra with plotly.js 
(zoom, screenshot, etc)



Demo
https://beta.datacentral.org.au/results/c0f52b0c-dcca-42e3-8132-5aae08397c3d 

https://beta.datacentral.org.au/results/c0f52b0c-dcca-42e3-8132-5aae08397c3d


Part II: Accessing Other 
Observatory Archives

Most archives now have some sort of 

programmatic access


(Your Mileage May Vary)

(an incomplete list)

see also


 https://docs.datacentral.org.au/reference/services/data-aggregation-service/ 

https://docs.datacentral.org.au/reference/services/data-aggregation-service/


Gemini archive Programmatic access via json API: 
https://archive.gemini.edu/help/api.html

Example: json API accessed via Python and pandas:

https://archive.gemini.edu/help/api.html


ESO archive (TAP)
• In recent years, ESO have 

added several VO services


• http://archive.eso.org/cms/
eso-data/programmatic-
access.html 


• Can access ESO archive 
via TAP_OBS tables. 


• Authenticated access via 
token: see http://
archive.eso.org/cms/eso-
data/programmatic-
access/authentication-
and-authorisation.html 

http://archive.eso.org/eso/eso_archive_main.html 

http://archive.eso.org/cms/eso-data/programmatic-access.html
http://archive.eso.org/cms/eso-data/programmatic-access.html
http://archive.eso.org/cms/eso-data/programmatic-access.html
http://archive.eso.org/cms/eso-data/programmatic-access/authentication-and-authorisation.html
http://archive.eso.org/cms/eso-data/programmatic-access/authentication-and-authorisation.html
http://archive.eso.org/cms/eso-data/programmatic-access/authentication-and-authorisation.html
http://archive.eso.org/cms/eso-data/programmatic-access/authentication-and-authorisation.html
http://archive.eso.org/cms/eso-data/programmatic-access/authentication-and-authorisation.html
http://archive.eso.org/eso/eso_archive_main.html


TOPCAT 
Menu item: VO->TAP Query





Query results

access_url => Link to download each file 
Note: Some files may be compressed: can use https://github.com/scivision/unlzw3 to 

uncompress in Python 

Can also access calibration data via ESO TAP_OBS for some instruments

https://github.com/scivision/unlzw3


Accessing ESO archive via 
TAP and Python

A70 899.9619750976562 089.D-0453(A) 307.89463111 -7.08651  
A70 20.007999420166016 089.D-0453(A) 307.89465888 -7.08651 I_BESS 
A70 2399.903076171875 083.D-0654(A) 307.88616111 -7.09444  
A70 119.99400329589844 083.D-0654(A) 307.88825388 -7.08831 OIII 
A70 30.00200080871582 085.D-0629(A) 307.88004611 -7.09236 OIII/3000 
A70 29.98900032043457 085.D-0629(A) 307.88857805 -7.09454 OIII/3000 
A70 30.000999450683594 085.D-0629(A) 307.87361805 -7.09548 OIII/3000 
A70 1799.9300537109375 085.D-0629(A) 307.87361805 -7.09548  
A70 9.99899959564209 089.D-0453(A) 307.89463111 -7.08651 I_BESS 
A70 119.99400329589844 083.D-0654(A) 307.88825388 -7.08831 OIII 
A70 30.000999450683594 083.D-0654(A) 307.88616111 -7.09444 OIII/3000 
A70 30.000999450683594 085.D-0629(A) 307.886305 -7.09424 OIII/3000 
A70 1799.9300537109375 085.D-0629(A) 307.88004611 -7.09236  
A70 1799.9300537109375 085.D-0629(A) 307.88004611 -7.09236  

Download file via row[‘access_url’] 



https://datalab.noirlab.edu/survey.php 

Lots of DECam +  
other data

https://datalab.noirlab.edu/survey.php


Noirlab: TAP + SIA
• TAP service: https://datalab.noirlab.edu/tap


• SIA v1.0: image cutouts


• Dark Energy Survey (DES) DR2


• TAP table: des_dr2.main 


• SIA: https://datalab.noirlab.edu/sia/des_dr2


• DECam Legacy Survey (LS) DR9:


• TAP table: ls_dr9.tractor


• SIA: https://datalab.noirlab.edu/sia/ls_dr9 


• Other surveys available: SMASH, DECAPS, DELVE, etc. 


• Other cutouts available from https://www.legacysurvey.org/viewer/urls (e.g. FITS format)


• https://www.legacysurvey.org/viewer/jpeg-cutout?ra=334.8017&dec=-43.8099&zoom=16&layer=ls-dr9 

https://datalab.noirlab.edu/tap
https://datalab.noirlab.edu/sia/des_dr2
https://datalab.noirlab.edu/sia/ls_dr9
https://www.legacysurvey.org/viewer/urls
https://www.legacysurvey.org/viewer/jpeg-cutout?ra=334.8017&dec=-43.8099&zoom=16&layer=ls-dr9


CASDA
• Access ASKAP data - lots of VO services available!


• https://research.csiro.au/casda/ 


• TAP service at https://casda.csiro.au/casda_vo_tools/tap


• See also https://astroquery.readthedocs.io/en/latest/
casda/casda.html 

https://research.csiro.au/casda/
https://casda.csiro.au/casda_vo_tools/tap
https://astroquery.readthedocs.io/en/latest/casda/casda.html
https://astroquery.readthedocs.io/en/latest/casda/casda.html


Need help accessing a 
particular dataset or service? 

Please get in touch!



Questions?


