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Eye on the Sky!

2https://www.eso.org/public/outreach/copyright/

https://www.eso.org/public/news/eso2011/
https://www.eso.org/public/news/eso0428/


© ETSI 2025. All rights reserved.

Agenda

• The Problem Space - Time

• Calibrating for Quality – Dark Skies nothing hides

• Technical Debt-s  - Gravity

• Formation of Plan-ets

• Observing the Observing Software

• Lesson Learned
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https://www.eso.org/public/news/eso2519/
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The Problem - Time and Space

• Not a software house *

• Time: Long Life 
• Technical Debt 
• Maintaining Quality

• Space: Big and Expensive
• Multiple Instruments – 14*
• Many Modes
• Many Recipes
• Many Telescopes *

• Events in the Sky: Time Critical

• 100s Independent components

•  € -> Scientific Publication
* Not all the telescope have the same qc software  
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https://www.eso.org/public/switzerland-fr/images/img-8161-cc/?lang
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Time: Technical Debt(’s)  - Gravity

• 25 Years of Software 
• EOL of Programming languages
• User Interface
• Frameworks
• Deployment
• The way to evaluate the quality of qc system stayed quite  similar

• Tests
•  ~ Shell Scripts –> Exit 1
• Definition (Lost in time)
• Test Data (Missing Trail) 
• Execution Environment 

• Chaotic (N-Body Problem)

• Releases
• Past: 1-2 Per year with Downtime 
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https://www.eso.org/public/images/vlt-jfs_3168/
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Time: Maintaining Quality - Calibrate.. 

• Maintaining Quality - Instruments and Software (QC)
• Many level of Quality Control 
• Daily Calibration
• Calibration Cascade
• Verification of Calibrations  

• Reports -> Scores -> Plots-> Graphs
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http://deepskystacker.free.fr/english/theory.htm#CalibrationProcess
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Formation of Plan-ets

• Bold Scientist and Brave Program manager, let’s do something
• Cross functional Team

• In (Cosmic Microwave) Background  

1. Agile Manifesto – Background 
• Individuals and interactions over processes and tools
• Working software over comprehensive documentation
• Customer collaboration over contract negotiation
• Responding to change over following a plan

https://agilemanifesto.org/

2. Sherbie’s laws of consulting - Gerald M. Weinberg
1. There’s Always a Problem
2. ..
3. It’s Always a People Problem

https://leanpub.com/thesecretsofconsulting  
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https://agilemanifesto.org/
https://leanpub.com/thesecretsofconsulting
https://www.eso.org/public/images/potw1920a/
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Formation of Plan-ets…

• Green field for QC software*

• Technical Documents / User Stores / Actors / Requirements 

• Git  /MR/Code Review

• CI/CD

• Self contained components 

•  (n)Existing components <->(n)Services ->Containers -> Docker Compose
• Unit/Integration tests – 
• System Tests/e2e  – After Integrating 

• Software Architecture of this new QC system started to shape ->

* Interacts with existing component and sub systems 
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https://www.eso.org/public/news/eso2519/
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• Observing the Observer

• Tests? What Should be the shape of tests ?
• Definition?
• Test Data ?
• Execution Environment ?
• Reporting, failures and Debugging ?

• Exit -1 vs ?

• User Story/Requirements
• Solution OR Inspiration  ?

 User Story Sample:

As QC1 Op, I want when a complete template is available (i.e. all fits files 
are present), that data organization and association of existing files is run so 
that Jobs are produced and processed by EDPS and the data products (FITS 
files and QC reports) are available in the staging area within 1h from the 
availability of the last file produced by the template. 
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https://www.eso.org/public/news/eso2519/
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.. Lesson 1 (Tele)-Scope
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Lesson 1: (Tele)-Scope, Who performs which types of testing and at what level?

• Between: Development team and  Science Team

• Between: Developer and Tester

• Between: Product (Sponsor) vs Project manager

https://www.eso.org/public/images/elt_giant_optical_telescopes_infographic/
https://web.dev/articles/ta-strategies
https://www.eso.org/public/images/ehpa-4-reosc-360cm-2/
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..  Lesson 2: First (Ligh)Tests

• Lesson 2:  Test Execution Environment is for Tests 

• Absolutely fine/Required  to drivage a little from Production

• Data and Execution Environment RAW/Data: Should be gathered from 
some reproducible service

•  -> Science Archives, Minio
• -> Python Scripts 

• Execution against different scopes and instruments 
• Docker compose file
• Configurations from a snapshoot in time
• Customization scripts

• Execution Environment: Chaotic N-Body Problems -> Stable Resonance
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.. Lesson 3 – Theory of Relativity 

• Focus on the Problem being faced  - By the operator

1. day-to-day operations:
• Feature Based

2. Verifying Instruments data processing on Releases :
• Verifying new Releases – Inurnments pipelines, workflows .. 
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https://www.eso.org/public/news/eso2519/
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.. Lesson 4 –  Constellations vs Coordinates

• BDD alone ~ high-level stories  -> Constellations

• Specification by Example (SbE) ~ Precise coordinates on the sky with Illustrations on how 
the sky would look like aka finding charts 

• E.g. BDD: When I login with a valid user  vs SbE: When I login with admin:admin ;)  
User Story from earlier to Specification by Example 
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https://www.eso.org/public/news/eso2519/
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.. Lesson 5 – Single frame captures the visible; long 
exposure reveals the invisible.

• Lesson 6 – Single is good, many are better

• Implement checks for single record
 

• Use the same to check and verify many such records 
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.. Lesson 6 – Resolution and Focus

• Lesson 5 : Resolution is important, what is being done should be clearly visible 

• Most of our data processing is binary  images, spectra ->  fits files standard 

• Extract and store meta information as reference data in readable formats e.g. json
• Versioning -> manual updates or 
• Programmable updates

$ extract_info_to_json.py -i espresso -n 2022-04-04 -e int -m qc1calib –u $SUT_URL
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.. Lesson 7 – When Anomaly is Detected-> Investigate

• Release: Now: On Demean When all is green, we can release

• When a test fail, Investigate
• Talk to stakeholders get inside and 
• Provide as much information as possible (logs, input, output ..)
• Collect and Format Before comparison 

• Compare Dictionaries/Maps 

• Soft assertions

• Compare all before failing

• Meta information, host, versions, logs, 
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Thy Sky looks static, but it’s not.. 
 

• The interaction between new changes  (visible matter) existing systems 
which are not in control (dark matter) and everything in between (dark 
Energy)  is what makes the COSMOS

• Keep evolving checks and debugging information
• Keep Refactoring Test Code 
• Keep writing unit tests for tests utils 
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Thank you!
Resources:

• https://www.eso.org/public/outreach/copyright/ & https://www.eso.org/public/images

• https://www.eso.org/public/blog/spot-the-difference-sagittarius-a-m87

• https://www.eso.org/public/news/eso2011/ - Multi-Planet System

• http://deepskystacker.free.fr/english/theory.htm -> Simple calibration

• https://www.eso.org/public/news/eso0428/ - Exo Planet 

• https://leanpub.com/thesecretsofconsulting

• https://martinfowler.com/articles/practical-test-pyramid.html

• https://web.dev/articles/ta-strategies 

• https://testpappy.wordpress.com/2021/06/30/test-automation-my-definition/

• https://angryweasel.substack.com/p/quality-isnt-a-testing-problem

• https://gojko.net/2015/02/25/how-to-get-the-most-out-of-given-when-then/ 

• https://gojko.net/2020/03/17/sbe-10-years.html 

• https://fits.gsfc.nasa.gov/fits_standard.html

• https://supernova.eso.org/germany/ 
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