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The Cosmic Origins Spectrograph (COS) on HST performs high-sensitivity medium- and low-resolution spectroscopy in the 
far-UV and near-UV wavelength regimes. We present an overview of  a new comprehensive COS data repository, COSMO 
(COS MOnitoring). 

COSMO can be roughly divided into three components: data retrieval & calibration, database population, and instrument 
monitoring. COSMO utilizes the Sphinx documentation generator for code documentation. It also uses Travis CI, a 
continuous integration service that automatically builds and tests code under different environments.  

There are currently 12 tables in the COSMO database. Wiping the database and ingesting the total number of  COS datasets to 
date (341,000+) takes less than 24 hours. COSMO formally entered this world July 10, 2015 and has 318 commits to date 
with over 10,000 lines of  code and counting. 
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Using SQLAlchemy, COSMO queries 
the HST archive database to tabulate a 
list of  all COS data to date. By querying 
the COSMO database, we can 
determine what COS data has already 
been downloaded to the local disk. 

DATA RETRIEVAL  
AND CALIBRATION 

DATABASE 
POPULATION 

The COSMO database uses relational 
tables created using SQLAlchemy. A 
generalized SQLAlchemy connection 
scheme allows for easy read and write 
access to the database.  

Newly downloaded data from the 
HST archive are automatically 
ingested into all applicable database 
tables. The COSMO database can be 
completely wiped and re-populated at 
will.

INSTRUMENT 
MONITORING 

Using packages such as astropy, 
numpy, scipy, and matplotlib to 
analyze information in the COSMO 
database, we can track the evolution of  
the COS detectors. Timely monitoring is 
crucial for optimizing the performance 
and science of  COS. 

Monitoring includes tracking the gain 
degradation over time, the drift of  the 
grating wheel, the evolution of  the dark 
rate, and much more. 

Monitoring scripts result in reference 
files and analysis plots such as the map 
below of  the dark rate as a function of  
HST orbit. 
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Check out our github page!

Data missing from the local disk are 
requested from the HST archive 
(archive.stsci.edu) by submitting an 
XML request via http.client. Once 
they are on disk, data are calibrated 
with the COS calibration pipeline, 
CalCOS, using the parallel processing 
package multiprocessing. 
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