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Needs
• Large time series datasets are available in solar 

system sciences 

• Time series of a parameter (e.g., a light-curve), of a 
vector (e.g., in-situ magnetic field vector), of spectra 
(e.g., radio astronomy), of images (movies) 

• Long term observation, high resolution…  
➔ need of adaptative temporal resolution access 



A solution: 
das2 server + Autoplot client

• Das2 is a python-based server running as a CGI on Apache. 
Das2 can serve data in various heliophysics data streaming formats: das2stream, Qstream and HAPI.  

• Autoplot is a Java application for time series and spectrograms visualization tool for space sciences. 
Autoplot can access many webservices and files format of the heliophysics community, including 
those served by das2. 

• Both have strong heritage, a user community, and responsive developer team.  

• They are developed at Univ. Iowa (Sapce physics group)  

• More info: 
- http://das2.org  
- http://autoplot.org

https://das2server.obs-nancay.fr/das2/server http://autoplot.org

http query

das2 stream

http://das2.org
http://autoplot.org


Das2 / Autoplot query process 

• Das2 = data distribution system for time series + on demand resampling 
(averaging on the fly).  
HTTP REST Query = data source name + time interval + temporal resolution  

NDA/JunoN dataset (3TB/day)

2 sec



HTTP Query sent by Autoplot:
https://das2server.obs-nancay.fr/das2/server?server=dataset&dataset=DATA_SET_NAME 
&start_time=BEGIN &end_time=END&resolution=RESOLUTION

with: 
- DATA_SET_NAME = Nancay/NDA/routine_jup_rh (example) 
- BEGIN et END = dates in ISO-8601 format, for instance: 2018-01-15T20:00:00.000Z 
- RESOLUTION = temporal resolution, in seconds (typically, the pixel size on the temporal axis of Autoplot window) 

Processing on Das2 server:
- Reception of the query and parsing of the “data source definition file” (DSDF), here: Nancay/NDA/

routine_jup_rh.dsdf 
- If the data are present in the cache with adequate resolution: provision of cached data with das2stream format. 
- Else: read original data with the “reader” script as defined in the DSDF (here: /usr/local/bin/das2rdr/das2nancay/

das2_maser_nda_routine.py) with the necessary options. The reader reads the data file(s) and writes das2stream 
formatted content to standard output, with the native temporal resolution. The server pipes stdout to a resampling 
script (by default: das2_bin_avgsec), which sdtout is send to Autoplot through apache and http. 

Das2stream: a data format adapted streaming time series: 
- a global header defining the name and global parameters, 
- a series of “packet headers”, one for each data packet that will be streamed (e.g., several spectra types, with 

different spectral resolutions),  
- comments to be displayed in the client (e.g., advancing of the processing), 
- data: one ligne per spectrum, 
- data part can be either in ASCII (easier for debugging) or binary (faster over the internet)

Das2 / Autoplot query details 



Das2server 
Example of DSDF file: kronos_n3b_u.dsdf

description = 'Cassini/RPWS Level 3b - Stokes U'
reader = '/usr/local/bin/das2rdr/das2_maser_cassini_rpws_n3b.py u'
das2Stream = 1
techContact = 'contact.maser@obspm.fr'
sciContact = 'Baptiste Cecconi <baptiste.cecconi@obspm.fr>'
validRange = '2012-06-30 to 2012-07-01'
exampleRange_00 = '2012-06-30 to 2012-07-01'
cacheLevel_00 = 'intrinsic | daily'
cacheLevel_01 = '3600 s | monthly'



DSDF file example 



reader script example 



das2stream example 
he

ad
er

pa
ck

et
 h

ea
de

r
da

ta



Autoplot features
• Display time dependent data 

(spectrograms and time series) 

• Various capabilities on displayed 
data  

• Event list capability 

• Scripting (in jython) 

• Saving plot configuration (“.vap” file) 



Bridging with the VO 
• EPN-TAP test service: product = 1 data source  

EPNcore metadata stored in DSDF file. 

• Datalink capability included with start_time, end_time and 
resolution parameters 

• Output in VOTable+binary2 is under study



Examples
• Pro + Amateurs 

• Ground + Space 

• Old missions

2 top rows : ~7 GB raw data, 
only 760kB dowloaded for display 
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Examples
• Pro + Amateurs 

• Ground + Space 

• Old missions
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Examples
• Pro + Amateurs 

• Ground + Space 

• Old missions

Interball/POLRAD



Sharing data products:
- data files 
- quicklook images 
- data access webservices

DATALINK on 
test server

future VOTable 
Export with bin2 

format?



demos

1. Cassini/RPWS data  
from Meudon/Kronos database 

2. Nançay/NDA/Routine Jupiter dataset


