
      



      

Telescopes and instruments
● Explore the universe

● Understand how it works, 

and the origin of life

● Instruments are the main 

data producers.

● Spectroscopy, imaging, ...
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Charge Coupled Devices

● Light sensitive

● “Buckets of light”

● wave or particle?

qsimaging.com
Howell 2006

Spectral Instruments



      

Raw data vs. reduced data

● Raw data

● Reduced data

Software pipelines use raw 

data with calibration data to 

create reduced data.

from…

…to

Seppo Mattila

Seppo Mattila

The images show a raw spectra and the 

reduced wavelength calibrated



      

Introducing the FITS format
● Flexible Image Transport System

● Header and pixel data

● Header date units or extensions

● > 35 years old

● Mandatory fields:
● SIMPLE
● BITPIX
● NAXIS
● NAXIS1
● NAXISn
● GROUPS
● PCOUNT
● GCOUNT
● END



      

Objectives

● Design and develop a 

general purpose 

astronomical data archive

● User can search, inspect, 

and download data

● Manage data access

● Small to medium sized 

telescopes, astronomers and 

amateurs

● Replaces shared folders, FTP, 

CSV files, and others

● Can be used for public and 

private data

What for?



      

How?... with software!

● Knowing the target audience 

and their needs

● Using an agile development 

methodology

● Gantt charts    }:-)

● Research, talk, 

observe

● SCRUM

...by means of



      

Users@want.stories

● Import new data
● Manage users

● Import new data
● Manage users

● Sign up
● Search data
● Inspect data
● Access to the end of night report
● Finding charts and catalog information
● Raw header access
● Analyze the reduced data
● Select data to download
● Download data as tarball (zipped)
● Receive notifications: when new data

is available, when a tarball is ready to
download 

● Sign up
● Search data
● Inspect data
● Access to the end of night report
● Finding charts and catalog information
● Raw header access
● Analyze the reduced data
● Select data to download
● Download data as tarball (zipped)
● Receive notifications: when new data

is available, when a tarball is ready to
download 

● Define details of my programs
● Manage users access to them
● Upload proposals to them
● Follow the progress of it

● Define details of my programs
● Manage users access to them
● Upload proposals to them
● Follow the progress of it

Admin

Principal

Investigator

(PI)

User



      

Architecture

Importer

Server

DB

Task queue

Data

The system is composed of:

● a web application for the user interaction
● some tools for the astronomical data import
● a database
● a task queue for asynchronous processes



      

Technology



      

Ready, set, go...

● File class is the parent class of 

RawFile and ReducedFile, they 

represent raw and reduced 

data respectively

● Program class represents an 

observing program

● HDU class, an acronym that 

stands for Header Data Units, 

models the FITS file headers



      

Head(er)ache...



      

Data import 2.0

Strategy + Template + Decorator = Framework



      

Users, roles, and permissions

● A user may have many roles,

although only ‘admin’ is defined

at the time being.

● A user may have access to a program, either as 

a program-user, meaning he can access a given 

program, or as a program-admin.

Party – Role



      

Data search

● Coordinate search
● Date interval
● Intrument
● Program

● Object lookup

● Cone search



      

Inspect data
● See the extracted 

metadata of a raw file.

● See the finding chart with 
a link to Simbad.

● Access to the observing 
program.

● Inspect the reduced 
spectrum.

● See the raw FITS header.

● See the list of reduced 
files.

● Access the end of night 
report.



      

PI for a program can:

● Change the details of the 

program

● Manage its attachments

● Set the program 

permissions.



      

Download data aka Shopping time

● User puts data-sets in the 

cart

● Checkout, or tarball 

generation

● And download



      

…under the hood

● One active tarball at a time

● Sets of file added

● Tarball has state and history

● User got tarballs!

Order – OrderLine – OrderStatus



      

Notifications

● User can subscribe to 

events

● For each event a user can 

choose both:

● Internal notification
● E-mail notification



      

...running out of time!

● Only one notification per event

● UserNotification is an 
association class

● User can subscribe to different 
events

● Program data and program 
permission subscription are 
only available based on the 
user permissions for the 
program

● ProgramDataNotificationConfig 
is to keep track when was the 
last time they were processed

Singleton – Service – Subscription



      

Time is up:

Thank you!
For further questions, check out my thesis or drop me a mail: fmerges@uoc.edu

… part II after Summer
http://www.open-astro-archive.org

©Florian Merges

mailto:fmerges@uoc.edu
http://www.open-astro-archive.org/
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