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The Vera C. Rubin Observatory
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Credits: Vera C. Rubin Observatory
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The Vera C. Rubin Observatory
Glass-safety family
• Built by AURA, NSF, DoE, and SLAC, managed by NOIRLab
• Located at Cerro Pachón ridge in Chile, near Gemini Sud
• 10-years survey Southern sky (LSST) 3.2 Gigapixel camera, 3.5° FoV
• M1 8.4-meter, M2 3.4-meter, M3 5-meter, L1 Cam 1.6-meter 

Credits: SLAC – Vera C. Rubin Observatory

Credits: A. Plazas
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INAF In-kind Program – The INA-S21 team
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INAF In-kind program, 23 contributions
(Coordinators: M. Brescia, M. C. Raiteri)

INA-S21: Staff effort in support of Rubin commissioning: 
Engineering support at Telescope commissioning 

Timeline
Activities started in spring 2022

Trips on site (Chile) cumulative budgets:
Three missions in 2023: 5 months
Three missions in 2024: 5 months
Two missions in 2025:   4 months

Official, average commitment cumulative: 1FTE…

Gabriele Rodeghiero
Tecnologo OAS-OAAb

Luca Rosignoli
PhD UNIBO

Alessio Taranto
PhD UNIBO

Enrico Giro
Dirigente tecnologo 
OATS

Rodolfo Canestrari
Primo tecnologo 
IASF Pa

Felice Cusano
Tecnologo 
OAS
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System Engineering @ Rubin Observatory
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4 science cases led to 15260 verification issues
                (Requirements)

Credits: Vera C. Rubin Observatory
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Rubin M2 cell verification 

INA-S21 task:
Verification of HW/SW functionalities, 
335 verification issues to be verified.

Mirror
1.8 m inner - 3.47 m outer diameter 
0.1 m thickness ULE shell

Active optics
72x actuators figure control & weight support
6x tangent links for position & weight support

System Engineering @ Rubin Observatory
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Rubin M2 cell was our training bench

Verification of HW/SW functionalities, 
335 verification issues to be checked.

Mirror
1.8 m inner - 3.47 m outer diameter 
0.1 m thickness ULE shell

Active optics
72x actuators figure control & weight support
6x tangent links for position & weight support

System Engineering @ Rubin Observatory
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System Engineering @ Rubin Observatory
Rubin System Engineering Architecture

● Rubin has developed an End-to-End Model 
Based System Engineering (MBSE) approach 
for the project

● Architecture based on 3 software elements: 
MagicDraw Cameo, Syndeia & Jira 

● MagicDraw Cameo core tool for system & 
requirement modeling

● Jira + Zephyr Scale test management tool for 
requirements verification, tasks & tickets

● Syndeia bi-directional synchronization and 
mapping between Cameo & Jira

Credits: Selvy et al. 2018
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Hierarchical structure in Jira – test case

1 Test case verifies 1 or multiple requirements or verification issues

Examples

A Test case for the verification of the mass of the MORFEO calibration unit

A Test case for the verification of the geometric distortions of MICADO.

System Engineering @ Rubin Observatory
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Hierarchical structure in Jira – test cycle

1 Test cycle contains multiple test cases

Examples

A Test cycle for the performance verification of an instrument subsystem (e.g., deformable mirrors acceptance tests)

A Test cycle for one night of commissioning at the Rubin telescope (test cases for the night).

System Engineering @ Rubin Observatory
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Hierarchical structure in Jira – test plan

1 Test plan contains multiple test cycles

Examples

A Test plan for the instrument preliminary acceptance in Europe (PAE) 

A Test plan for the verification of the instrument software functionalities and interfaces.

System Engineering @ Rubin Observatory
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335 verification items for the M2 cell

Ø Verification items grouped by nature: glass-safety, performance, functional etc.
Ø Test case design and definition based on verification needs 
Ø Each test case verifies one or more verification items 
Ø Each test campaign includes multiple test cases
Ø Each test plan relates to an environment/project phase
Ø Jira environment for test planning & execution.

               Requirements

               Verification 
     items

                Test case

Test cycle

              
                   
                    
   Verification 
   Matrix

  Test cycle progress

  Test execution

Test design

Verific
ation process

Discussion/ 
test on 
virtual twin/
/Approval

Rubin Verification & Validation scheme
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Requirement workflow

Rubin V&V techniques – verification workflow

Credits: Smartbear
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Requirement examples

Rubin Verification & Validation scheme

Requirement at sub-system level, M2 cell

Test cases linked to requirement verification

Results of test
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Requirement examples
Requirement at system level, Image Quality

Test cases/tasks 
linked to requirement verification

Lower level requirements link

Rubin Verification & Validation scheme
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Synoptic view of requirements, tasks and test progress

Rubin V&V techniques – verification report
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Rubin commissioning on-sky – night test plan
• Prioritization of test cases, night timetable built during a daytime call for tests
• Recycling of test procedures, visibility of test cases throughout all sub-systems 
• Flexibility, real-time import/deletion of test cases
• Configurability of test cycles
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MORFEO & ANDES

MORFEO is adopting the Vera C. Rubin SE approach for test management in Jira and migrating 
its test procedures from a monster Excel spreadsheet to a Jira Zephyr scale environment.  

An architecture for large projects
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Looking backward & forward
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From 8m to ELT scale
• The Vera C. Rubin experience was & is a great learning and training opportunity
• We can still learn a lot from the advanced projects ongoing, and different ecosystems
• We shall remember to train people in addition to AI. 

MORFEO integration hall in Bologna
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Great collaboration – remember to have fun
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Thanks for the attention!
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