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Euclid

What?

« Cosmology beyond the Planck mission:
- Dark Matter distribution
« Dark Energy nature

How?

« Baryonic Acoustic Oscillations (BAO)

« Weak Gravitational Lensing (WL)

The Mission:

« Large Sky Survey: 15,000 deg2

« Visible imaging (VIS)/Near-Infrared (NISP)

L2 Orbit, 5-6 year

ESA UNCLASSIFIED - For Official Use Harold Metselaar | ESTEC | 29/03/2017 | Slide 3

— 00 e c= W - ] E= :

i
I

i — Il T S B m Iv European Space Agency



Model Based System Engineering (MBSE)

« Shift in Paradigm, Change in Approach

* Elevating models in the engineering process to a central
and governing role in all phases of the lifecycle of a
system

« Euclid is the first attempt to apply an MBSE approach at
mission level for a major science project under
development in ESA

 The System Modeling Language (SysML) was selected to
build a representation of the system and capture the
complete traceability of the mission break-down, from
science objectives to verification and full life-cycle
planning
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SysML 3
SysML is a standardized graphical modelling | T i sl
language created to support system level L= [ s [ | s | s [emee| | we
visualization of requirements, architectures, P — |
interfaces, verification and behavioral aspects e

- SysML is based on the Unified Modeling Language (UML)
/xf“?_ « Euclid specific SysML extension

\\ - We model:

(”"“ K e LW - Requirements

e \}"Zémm, - - Architecture (Decomposition, Interconnection,
e Characterization)
« Behavior
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ECSS REVIEW LIFECYCLE

« ECSS

« Review Life-Cycle

« Euclid follows the ECSS review
lifecycle organized around the V-
model

« The Critical Design Review (CDR)
is held at the end of phase C. The
outcome of this review is used to
judge the readiness of the project
to move into phase D

« “Datapack”
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MBSE Review...

« Model Based Review - Utopia?
« Review the model instead of documents?
 No datapack??

« Documents still needed, but most of them can be generated from the model.

« Maybe: a collaborative environment where we share information through the
model and work jointly throughout the lifecycle

« Review is more continuous than discrete

« The milestones in the review lifecycle are still formal checkpoints but no big-
bang
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Present

ITY

ENJOY THE journey

YOu are
here
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MBSE reviews? g:esa

If you can't fly, then run,

if you can’t run, then walk,

if you can’t walk, then crawil,

but whatever you do,

you have to keep moving forward.

— Martin Luther King Jr.

I have a dream...
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MBSE Review - First Steps...

The Euclid setup opens up the opportunity to evaluate the benefit of applying

MBSE principles to conduct and support reviews at major milestones as defined
by the ECSS project lifecycle

In order to facilitate the instrument CDRs it was decided to organize the review
around the Euclid model
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Approach

+ Existing diagrams basically taken “as is” from the @‘# et i
u;

Model.htm
model “
- Diagrams specifically created to support the O 'QE—E e
review 1 o= S
.« The diagrams are decorated with text, images == —
and hyperlinks
* Using Enterprise Architect to generate a website
« Providing enhanced navigation capabilities
through the data pack, — (o=
« Supporting the user access to and interpretation
of relevant information
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Main page, entry point

Euclid NISP Instrument Critical Design ¥ NISP CDR Procedure
* The Instrument CDR procedure Review (ICDR & NISP CDR Datapack
The scope of this Review is the Euclid NISP Instrument detailed design, including B sesai / List of Acronyt

° I n St ru m e n t D a ta p a C k interfaces with the Euclid platform as defined in the FTD-A and NISP to 5/C ICD.

The Review is considered successful if:
» the Review Board concludes that the Review Objectives are achieved,

® G | O S S a ry / Ll St Of AC ro n y m S » neither technical nor programmatic showstoppers are identified,

+ all dispositions of the RIDs are completed, agreed by the relevant parties, and a
detailed List of Actions has been established together with an adequate plan for

® T h e Rev i e W O bj e Ct i V e S the Action [tems close-oul.

 Links to the main sections of the
website

Design and Interfaces

Management Product and Quality Assurance Operations and FDIR
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Requirements

NISP Reguirement Tree

« The instrument’s — — a
requirements tree e o ol ok
 Links to the applicable :“‘;mmmm"‘m
high-level requirements
specifications, e.g. PERD
- Links to all derived
requirements
specifications, e.g. NI-CU
Requirement Specification
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Design and Interfaces I

NISP Architectural Context: Space Segment Architecture

an maliin
bifins Ve Voo s iy, sitggicets Fee 22l iobimenes e

« A collection of web pages
reflecting the high-level
architecture and
decomposition, containing
diagrams at various levels

« SysML Block Definition
Diagrams (BDDs)

« A specific section for

Fowi

= ailedn woel prascales =hzbars: bn ban e e (he
hotocaener (NISP). T2e tretrzments are spectraly
abisd A Ui exit prpd af the tobessupe whil tasds Fiodd of View

i Y
'y 4 5
KB irabrarsant Va3 iretrereeel
Fuae,

5 nisp Aschiteciurs

: Chek on o lick tosee s
duticdlent howakofcmm af
Interfaces (SySML 'I‘.‘y:Mm"_'";-!’:rfnm:wn:;r{\-;;l":.nsmﬂlgu M
. are controlled in the oo sizzed NISE 1o $/CICD.
Interface Block Diagrams
Lalerfaces
® paf NISP to Spacecrait (€D
(IBDS))
VLR
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Design and Interfaces II

KISI* architechire

« Decomposition of the | .

instrument (Product e ' 4

Tree) e ﬁ :
« Leafs in the tree link S o e st

to specific lower-level e s

diagrams, linking to %ﬁfﬁ-‘. ] . g

the documentation at

that level m - ?

+

. N
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Design and Interfaces III

° Th erma | pe rs p e CtiV e NISI’ Thermal Interfaces and Design

The PLM thermal design for the NISP instnunent is based on 2 purcly passive configuration: two

H H H radiators coupled to cold space, exploiting the favorable conditions of the Lz thermal environment, will
o C O n d u Ct I V e/ ra d I a tl Ve provide the main temnperture references for the NT OMA structurne and the NI DS
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AIV/AIT
NISP AIV/AIT Documenlalion

NISP Level AIV/AIT documents Ground Support Equipment Information
& . g
& NisP AT Man %l NISP EGSE Requirements Specificatian
€ NisP AV Plan ®| N1-VGS Tecluival Reyuinamnsnls

@ N1SP Instrument WorkStation (N1-1WS) Software System Specification

® NISP functional (SFT & FFT) Test Specification
®| NISP FM Thermal Vacuun Performance Test Specification

STM Tesl Campaign Documentation NI-DS and NI-SCS AIV Documentlation
®| NI-DS AIT Plan

# N1-DS DM Electrical Test Report

® x1-5CS Characterization Requirements

¥ Ny SCS Characterization Tess Plan

$ N1-SCS Characterization Setup Study Report

® ¥1-5CS Conducted Susceptibility of Euslid SCS

L] NISP STM Vikration Test Spesification

®| NISP STM Vibration Test Repurt
® N10BLADA STM Thermal Balance Test Report

NISP Warm Electronics and Software ATV Documentation
® ppu DM & BSW Coupling Tests and Performance Report
&1 11 HW | Boat SW and ASW Intrgration Report
@ prelimisiary Tests v ICU-DPU Commuricstion
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Management

« Mgt. docs

« Alinkto a
responsibilities
diagram
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Lessons Learned

« The “Model based review” was well received. It enables users to easily navigate

the data pack, find the relevant document(s) and put them in the proper
context

- If you are doing MBSE the effort involved organizing the review around the
model is modest. You can leverage the existing model and create a few review

specific diagrams utilizing existing model elements in order to support the
review

« Existing reporting functionality of the modelling tool can be used
« Keep it Simple: you have to provide the right level of detail to the reviewers
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RECOMMENDATION

Continue and expand the usage of models for supporting major milestone reviews.
In the course of time the transition to a fully model based review can be made

YOou are
Nnow here!
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Questions?

sinterfaceBlo...
Interface Block
ainterfaces
Interface
/
ablocks -
Block
Actor
wflowSpecific...
Flow Spec.
«signale
Signal
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