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Agenda \" X

* The Problem Space - Time

e Calibrating for Quality — Dark Skies nothing hides
e Technical Debt-s - Gravity

* Formation of Plan-ets

* Observing the Observing Software

e Lesson Learned

© ETSI 2025. All rights reserved.
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The Problem - Time and Space

Not a

* Time:

software house *

Long Life
Technical Debt
Maintaining Quality

: Big and Expensive
Multiple Instruments — 14*
Many Modes
Many Recipes

Many Telescopes *

e Events in the Sky: Time Critical

e 100s Independent components

e € -> Scientific Publication

* Not all the telescope have the same qc software

© ETSI 2025. All rights reserved.
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Time: Technical Debt(’s) - Gravity \" Y
e 25 Years of Software
* EOL of Programming languages : _ ” [ _
« User Interface _—— _ - e =
*  Frameworks == ' 4 :

* Deployment

* The way to evaluate the quality of qc system staiféd_quite similar

* Tests
e~ Shell Scripts —> Exit 1
* Definition (Lost in time) . :
* Test Data (Missing Trail) = _-ﬁ =
* Execution Environment
*  Chaotic (N-Body Problem)

* Releases

e Past: 1-2 Per year with Downtime

© ETSI 2025. All rights reserved.
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Time: Maintaining Quality - Calibrate..

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

e Verification of Calibrations

e Reports -> Scores -> Plots-> Graphs

!KMDG product quality monitor (date: 2019-01-09)
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http://deepskystacker.free.fr/english/theory.htm#CalibrationProcess

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
e 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

© ETSI 2025. All rights reserved.
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: ETSI(__
Formation of Plan-ets... \ %

* Green field for QC software*

* Technical Documents / User Stores / Actors / Requirements
 Git /MR/Code Review
 ClI/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

© ETSI 2025. All rights reserved.
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e Observing the Observer N\ Y

* Tests? What Should be the shape of tests ?
e Definition?
e TestData?
* Execution Environment ?

* Reporting, failures and Debugging ?
Exit-1vs?

* User Story/Requirements
* Solution OR Inspiration ? \

User Story Sample: \

1N
As QC1 Op, | want when a complete template is available (i.e. all fits files ' | I
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.

L sl

© ETSI 2025. All rights reserved.
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.. Lesson 1 (Tele)-Scope N\ Y

Lesson 1: (Tele)-Scope, Who performs which types of testing and at what level?
* Between: Development team and Science Team

 Between: Developer and Tester

e Between: Product (Sponsor) vs Project manager

Texx Diomnond

© ETSI 2025. All rights reserved.
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.. Lesson 2: First (Ligh)Tests N2

* 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

e Execution against different scopes and instruments
* Docker compose file \
e Configurations from a snapshoot in time \

* Customization scripts

e Execution Environment: Chaotic N-Body Problems -> Stable Resonance

e2e-gcFlow- eZe-data eZe-post-
Start setup availlable All-gcFlow-ele reduction reduction ede-commit-night ele-corner-case End

P
; O ."-':;I
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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

Khen I reject with hideInputFiles true, hideParameters true of a task 'STANDARD' which has observation time

Then latest rejected execution of task 'STANDARD' with observation time '2019-81-107T85:45:17.752" is moved to bottom of previous exe

And first previous execution of task 'STANDARD' wi vation time '2019-01-18T85:45:17.752" is now latest execution

S to be prg by gcFlow & verify the final output - gclcalib

y create the following

o have status '

output and scores o asks m: es the in reference file

Aind verify that there are the following reports for

© ETSI 2025. All rights reserved.
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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 lllustrations on how
the sky would look like aka finding charts

apnr‘t fe07cb55-277b-4984-8ada-5e0fce6bThbE >

 E.g.BDD: When | login with a valid user vs SbE: When | login with admin:admin ;)
Type DARK Prograi
. . . Recipe krnos_dark oB id
User Story from earlier to Specification by Example S R o
io: Clean up all KMOS task and Submit data of night 2819-81-8% to be processed by gcFlow & verify the output Obs Time 2018-01-10T0R:18-17.320 Tempia
en I c¢leanup everything for instrument and the following nights: Bub Time ROZE-04-0ETUT:25M. 10 Tompta
Setup 60.0, 50,0, 80,0 Total Ti
: . s r Status ARCHIVED (ofa Cormims
I submit data for night 1 ' on remote
And I wait for the system to create the following tasks using API

Wiarkflow SoF QC Pararmeters Q0 Reports

Output

Filename

M.EMOS. 2026-04-06T01:28:39.012 fits
M.EMOS, 2026-04-06T01:28:39.013 fits

Aind I wait for all new tasks to have status f using API '/t 4 : 7' within 38 minutes
1 verify the task with the expected input, output files: Input

| Filenama
RO 5200 3-01-10T0814: 00 54 7 fits

S -0 =-10TH915:08.232 fits


https://www.eso.org/public/news/eso2519/
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.. Lesson 5 — Single frame captures the visible; long N\ Z

exposure reveals the invisible.

* Lesson 6 —Single is good, many are better

* Implement checks for single record

And I open the job report for type 'ARC' with observation time '20819-C

Then verify the following associations:

e Use the same to check and verify many such records

And I wait for these tasks to have the following statuses until timeout:

Then verify predefined data of tasks e.g. input, output and scores of tasks matches with the data in reference file

And verify that tasks have the same number of reports as the reference file

© ETSI 2025. All rights reserved.
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.. Lesson 6 — Resolution and Focus \ 2

* 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

e Extract and store meta information as reference data in readable formats e.g. json
* \ersioning -> manual updates or

* Programmable updates

S extract_info_to_json.py -i espresso -n 2022-04-04 -e int -m qclcalib —u SSUT_URL

Updating crires_2024-12-30_int_gcicalib.json as per version n =Y into master \

Commits )  Changes )

»  srcftestfresources/test_datafinstruments_reference_files/crires_2024-12-30_int_gclcalib.json [ \

© ETSI 2025. All rights reserved.
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: : ETSI(__
.. Lesson 7 —When Anomaly is Detected-> Investigate N\

AMg | Wait Tor these Tasks o Rave the Ihr'?:;-:;;cmr'.rj SEATUSES LRI DIFMEout:
* Release: Now: On Demean When all is green, we can release Status  Count
SCORED 84
* \When a test fai |’ | nvestigate (3] Then verify predefined data of tasks e.g. input, output and scores of tasks matches with the data in reference file
. R jawva. lang . AssertionError: [observationTime of Tasks from reféerence without egquivalent task in might i.e.:
* Talk to stakeholders get inside and no equivalent found: [2024-12-31T00:29:39.992, 2024-12-31T00:36:12.953, 2024-12-31T88:43155.385, 2024-12
2024-13-31T00:59: 18,919, 2024-12-31T82:19:16.362, 2024-12-31T83:49:06.007, 7024-12-31T84:59:32.172]
* Provide as much information as possible (logs, input, output ..) Srtan
. Diff 1:
* Collect and Format Before comparison Task abservationTine: 2024-12-31700:20:39. 992
Values with diff -> Response Task:
. . . {
* Compare Dictionaries/Maps "outputFiles: |

"DBS_MNODODING_COMBINEDA™ ,
. "OBS_MODDING_COMBINEDE" ,
* Soft assertions 0BS_NODDING_EXTRACTA"
“OBS_NODDING_EXTRACTA_TDP",
" OBS_NODDING_EXTRACTE",
“0BS_MNODDING_EXTRACTE_TIDP",
2 H “OBS_NODDING_EXTRACTC_IDP",
@ Build #945-crires-PIPE-12762-CRIRES-|atest 00 OO EXTRAC GO,
"0BS_MODDING_SLITFUNCA™,
"0ES_MNODDING_SLITFUNCE",
"OBS_MNODDTING_SLITHODELA™,
"0BES_MNODDTING_SLITHODELE™,

Build Artifacts " OBS_NODDING_THROUGHBUT® ,
" 0R5_MODOING_TWA" ,
B qc_runtime_crires_edps_jobs.tar 7.04 MB i view ] 0B85 _NODDING_TWe™
@ q‘:_rl.ll"ltlmE_CrII'ES_ngS,tElI' 922 MB - view Values with diff == Reference Task:
. . - Fa—— {
B tasks_crires_2024-12-30.json 261.74 KB @ view outoutFilests |

*DBS_NODOING_COMBINEDA" ,
"OBS_NODDING_COMBINEDE” ,
"DBS_MODDING_EXTRACTA" ,

© ETSI 2025. All rights reserved.



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
e Keep Refactoring Test Code

* Keep writing unit tests for tests utils
gc-e2e | Commits / 2a3dcddd

Commit 2a3dc44d [ authored 1 month ago by @ akhan

Update tasks count comparison to include expected and actual counts

e for clarity
iff:-2] (from MERGE_INTERNAL_LAMP:2)

?: !
* AssertUtils*.grc . Adc verbose method for numeric values and tests
*

© ETSI 2025. All rights reserved.
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Thank you! Y

Resources : " ,.

. =l,.httgs [[www eso. org[gubl|c[outreach[cogyr|ght[ & https://www.eso.org/public/images

. http_s.//www.eso.org/publ|c/blog/spot-the-d|fference-sag|ttarius-a-m87

. https:-//www.eso.org/puinc/news/esoZOll/ - Multi-Planet System

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

https://www.eso. org/publlc/news/esoO428/ Exo Planet

https:/fis.gsfc.nasa.gov/fits_standard.htI

https://supernova.eso.org/germany

© ETSI 2025. All rights reserved.
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