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PROJECT CONTEXT

SASYF Project

= Objective

To define the specification and architecture of a Model-Based System Engineering infrastructure for Space

System Engineering, the so-called, System Factory, covering all phases of a space system development,
by applying the Arcadia method.

Capella used to model a reference MBSE

-_— . .
£5 _//, —_—te Ca pel Ia development/engineering system that allows to

better develop the space (mission) systems
ARCADIA

To model how a MBSE-based System Factory supports the Systems Engineers in executing the tasks
described in the standard ECSS-E-ST-10 (not at individual discipline level).

= Scope

The scope is System Factory local to a LSI. It could be tailored to the one of an Agency or a LSI’s
subcontractor.

Special focus on the information exchanged (delivered/received) from the different stakeholders and
internal interactions.
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PROJECT CONTEXT

SASYF Team

= Consortium
- Technical Officer: Andreas Jung / Marcel Verhoef
- GMV - Main Contractor
- Airbus DS, Thales Alenia Space - Subcontractors
- PRFC (Pascal Roques) - External Consultant

» Schedule
- Started on January 15t, 2020

- Final Review arranged on November 30th, 2021
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APPROACH

Working Method

The architecture of the System Factory is the result of a collaborative work among SASyF’s partners and reviewed

by MB4SE Advisory group.

@Sa gMV Thilesiena ©AREYS . COHB M BREGES | E
https://mb4se.esa.int/

Model (including reviews):

= Documentation:

# Editor {7 Guardar para més tarde @ Siguiendo <& Compartr -+

WORKING SESSIONS

Panel / Spediication and Architecture of a System Factory Home

- s -
O% facy 1 Operational Analsis and System Need Analsis & &

© Pignas D2 - System Factory Operational Analysis and System Need Analysis (v1.3)

© Glendarios Creas 231 modiicaco por it vez en u 2,202

(TS [ R s | ‘-&‘mi | | I 5.t conraer ‘ | &n—m;l

 Operational Analysis and System Need Analysis

+ D2 - System Factory Operational Analysis and Syster
eaurement e

~ Logical Achitecture

= D3 - Requirements for the System Factory (v13)
g rementes request

- D& - System Factory Logical Archtecture (v1.1)

~ M2 - Models of system factory logical architecture
+ Design Decisions
+ LSIS'inputs
+ Reviews

+ Physical Archtecture

+ FR - Final Report (v0.1 on-going)
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APPROACH

Working Method

v [:] 4, Capella usage in SASyF
[1 4.1. Introduction

D 4.2. Collaborative development process

Airbus

Thales

[1 4.3. Model reviews
[1 4.4. Recommendations

ﬂ 4.5. Capella improvements
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SASYF Git Repository
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Review :
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RESULTS

System Factory

The main results of the SASyF project are:

1.

2
3.
4

Use Cases (Operational Capabilities) -

User Requirements
System Requirements

Logical Architecture *

They are obtained following the Arcadia method.
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RESULTS
Use cases of the System Factory

* The use cases compile the main exchange scenarios of a space system development process among
stakeholders and project phases.

» The use cases were provided by the LSIs based on their experience on building space systems.

» The use cases have been organised according to the space System Engineering activities when a model-based
approach is adopted: one use case per System Engineering activity which integrate several sub use cases.

- Use Case #01 - Requirements engineering
- Use Case #02 - Analysis

- Use Case #03 - Design and configuration
- Use Case #04 - Verification

- Use Case #05 - Management and planning
- Use Case #06 - Interface control

- Use Case #07 - Design files production

- Use Case #08 - Risk management

- Use Case #09 - Support to configuration control, change management and NC control
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RESULTS
Use case structure (e.g. Requirements Engineering)

» Sub case: Customer requirements analysis (phases A/B).

USE CASEID

USE CASE
TITLE

DESCRIPTION

uc=01

Requirements Engineering PHASES Mostly (but not limited to) early phases (A/B).

Main sub-use cases:

Requirements engineering is not a single pass and it is performed by iterations with the maturity increase from
both Customer and Supplier sides. Thus the need to have 2 tool to share easily both customer requirements and
technical specifications with history and impact tracking is nesded.

1.1. Customer reguirements analysis (phases A/B)

As a Customer | need to deliver the specifications to my supplier, and being able to receive comments,
compliance status and change propesals, and to perform co-engineering to support the improvement of the
reguirements specification during early project phases and to evaluate the impact of any proposed changes.

As a Supplier, | need to receive the customer specification and related ancillary specifications {Level 0, L-0 spec:
SRD, IRD, etc) in a format compatible with my requirements management system and being able to separate
internal comments with customer-related comments, and being able to iterate with the customer so to improve
the common understanding in its requirements specification.

As a Project Manager or Systems Engineer of the Customer or the Supplier | need to keep control of such flow of
information and approve such exchanges. (Applicable to all sub use cases).

Exchanges: Specifications from customer (MRD, SRD, IRD, etc.), supplier comments and change proposals,
compliance matrices

© GMV Property - 07/12/21 - All rights reserved

ROLES

SEMANTICS

Customer/Supplier involving:

* Project Manager

& legd Systems Engineer

* Systems Engineer

* Subsystem Design and Analysis Engineer
* Product Assurance Manager

Requirement

* Including traceability to upper and lower level requirements
* Including justification and allocation to lower level components
& Associated verification method, level, stage, model

Specification

* Including link with product tree, specification tree and company

awv



RESULTS
Operational Analysis of the System Factory

Customer Requirements Analysis

Technical Specification Definition

The Operational Analysis of the System Factory is
characterised by the following features: mummgmg

Requirements Traceability And Justification

Standards Requirements Tailoring

38008

2

» It is simple and represents a high abstract view T T T immiaioin
of the wuser needs, identifying ‘the main B e
Operational Capabilities (use cases and sub-

use cases) and Actors (roles).

Requirements Maintenance (Early Phases)

Requirements Maintenance (Post-SRR)

|4

300

% Project Manager

= The Actors have been
simplified/abstracted to provide an
Operational Analysis which is not dependent
from the type of discipline involved in the

project, simplifying also the modelling effort. bt SRR
Reguirements Engineering

% Lead Systems Engineer

\

kY

\

% Subsystem Design And Analysis Engineer|

= The User Requirements are modelled and
traced to the sub-use cases (modelled as
refined capabilities). The User Requirements
are also traced to the System Requirements.

,% Product Assurance Manager

/

% Customer
Parts of the Capella model for the
Requirements Engineering use case

,% Supplier
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RESULTS

User

Requirements

* The User Requirements represent the user needs for a typical space system development process from
different users’ perspectives. Therefore, they are user-oriented and are derived from the Operational
Analysis Sub-Use Cases.

* Example for the Requirements Engineering use case (The example does

Requirement
Id

URD-REQ-1010
URD-REQ-1020
URD-REQ-1030

URD-REQ-1040

URD-REQ-1050

URD-REQ-1060

URD-REQ-1070

URD-REQ-1080

URD-REQ-1090

URD-REQ-1100

© GMV Property -

Requirement Text

The customer shall be able to deliver its specifications to the supplier.
The customer specifications shall be delivered in a format which can be imported by the supplier.
It shall be possible to exchange comments and related answers on customer specifications between customer and supplier.

The supplier shall be able to provide to the customer the state of compliance w.rt. to the provided specifications and applicable documents in matrix form or via compliance staternents,

It shall be possible to plan, execute and trace co-enginesrning sessions between customer and supplier, to improve understanding and formulation of customer specification or of supplier
specifications.

DELETED

It shall be possible ta exchange the structure of the technical requirements of the lower level suppliers and related support specifications,

The supplier shall be able to deliver its salution technical specifications (including ancillary specifications) to the customer.

It shall be possible to exchange traceability information between the customer and lower level specifications.

It shall be possible to provide a dashboard providing a synthesis of the traceability between different specifications, such as number and percentage of requirements traced on lower level
specifications or traced requirements per each type of specifications.

07/12/21 - All rights reserved

not include all the requirements).

Trace to Sub-Use



RESULTS

System Need Analysis of the System Factory

= The System Need Analysis level derives concrete information from the Operational Analysis level,
detailing the scope of the System Factory, including the interfaces with actors.

= The architecture of the System Factory is defined as a “black box”.
» The System Need Analysis of the System Factory is characterised by the following features:

- The System Factory’s boundary is identified together with the System Functions handled by the
System Factory and by the Actors, as well as the functional breakdown.

- The criteria to determine if a functionality is performed or not by the System Factory is limited by the
fact that the proposed System Factory is defined at company level. Therefore, the interaction with

other similar infrastructures, e.g. in the Customer side, are later (logical level) represented as exchanges
with the corresponding Actors.

© GMV Property - 07/12/21 - All rights reserved anwv



RESULTS

System Need Analysis of the System Factory

The System Needs Analysis of the System
Factory includes:

] Functions allocation to the Actors or
the system.

] Functional breakdown.

= The System Requirements modelled
and traced up to User Requirements
(Operational Analysis) and down to
Logical Functions (Logical Architecture).

© GMV Property - 07/12/21 - All rights reserved

=] system Factory

® Manage_ Stru_cture
Specification

Allow Storage And
@ Authoring Of Specifications
And Requirements

Allow Traces Between
@ Requirements And Design
ftems

% Customer

- Analyse Customer
Specification And SoW

@ Manage Creation And
Edition Of Requirements

@ Trace Requirements

Allow The Definiticn Of
@ Requirements For The
Solution

% Lead Systems Engineer

Allow Tailoring Of Standard
Requirements Libraries And
Related Application To
Projects Or Class Of Projects

Link Requirements With
Analysis Results

Allow Data Visibility
Definition And Application

Manage The Reference
® :
Requirements

@® Manage Standard Requirements
Libraries

® Request Requirements
Model

Diagram for the Requirements Engineering use case




RESULTS
System Requirements

The System Requirements are
derived from the User Requirements
included considering the scope of the
System Factory.

Therefore, they specify if the user
needs are satisfied by the System
Factory itself.

System Requirements include both
functional and non-functional
requirements but the main focus is
on functional ones.
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Requirement Id
5Y5-REQ-FUN-0010
5Y5-REQ-FUN-0020

5Y5-REQ-FUN-0030

5Y5-REQ-FUN-0040
5Y5-REQ-FUN-0050
SYS-REQ-FUN-0060
5Y5-REQ-FUN-0070
5Y5-REQ-FUN-0080
5Y5-REQ-FUN-0090
5Y5-REQ-FUN-0100
5Y5-REQ-FUN-0110
5Y5-REQ-FUN-0111

5Y5-REQ-FUN-0112

Requirement Text
The system factory shall allow delivering customer specifications to different entities depending on the industrial set-up.

The system factory shall allow receiving supplier specifications from a non-model-based approach.

NOTE: The required flexibility of the system factory to import different types of format and the ability to provide a framework fo develop import scripts will be
developed in the lower-levels,

The system factory shall allow importing customer specifications and integrate it as requirements into the model,

NOTE: Customer requirements are not only mission-level requirements, but can also refer to systemy/Sub-system requirements or vig an applicability matrix (e.g.
environment requirements).

The system factory shall allow storage and editing of specifications and requirements.

The system factory shall manage structure specifications.

The system factory shall allow allocation of specification sections /requirements.

The system factory shall store and provide reference requirements.

The system factory shall allow tailoring of standard requirements libraries and related application to projects or class of projects.
The system factory shall provide requirement allocation capability.

The system factory shall allow alternative requirements tree for change impact and trade-off analysis.

The system factory shall allow definition of requirements metrics (criticality, completeness).

The system factory shall allow linking requirements to the product tree elements.

The system factory shall allow defining, maintaining and exchanging parametrized requirements that are machine readable and not only textual.

Part of Requirements specification

awv



RESULTS
Logical Architecture - Characteristics

» The Logical Architecture presents how the system works to fulfill expectations.

= The level of Logical Architecture aims to identify Logical Components inside the System (“how the system will
work to fulfill expectations”), their breakdown, their relations and their Logical Functions, independently of
any considerations of technology or implementation.

» Characteristics:

- There is not a unique logical solution.

- SASyF Logical Architecture shall be a reference point for all companies to implement their Physical
Architectures and it represents one feasible alternative already agreed by Airbus, TAS and OHB.

- Focus on what is exchanged between stakeholders (Actors) and components.

- High-level abstract architecture.

- It should evolve to be more precise when new digital engineering practices are clarified.
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RESULTS
Logical Architecture - Usage

It ensures completeness of Functions and Exchange Items necessary to
establish interoperability across industry and agencies.

Together with the Space System Ontology will facilitate the interoperability
due to the common interfaces and common semantics.

Logical Architecture will mainly used by Primes. ESA will use it to interface
with Primes in order to have smoother interactions. It allows to have a
common way to map their own architectures and define standard
interfaces.

Specific views according to the Actor/Role.

D Earlyvay
5 senvice
Dellrequest access to system model DB ecss i rafs
Access Controller [ ———.
& {T] Delivery Controlier
Dl data pack
| DHsystem model access DRincreme tal vand v results -

{DExchange Artefacts
D) echs
D edu
DHextact of

{0 patastore
fication Activities

Dcomments & RIDs

ients updates

)

- Maintenance service
(arly Phases)

Review Board
‘ T Bashboard ‘
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RESULTS

Logical Architecture - Representations

Exchange Items

(> Requirements Engineering
. ) Requirements
erquiremen( Tree I m feauirement B¥lcss iibrary | | BB SPecfication Requirements Set
L Resolution
Analysis O 5 Technical P
s Requirements ! Requirements Customer
BBl Requirements | | [R5 ) B Requirement | | BB'q iration | | B specifications
Change Impact | Specifications

Scenarios

Define The Requirements |
Architecture |

requirements tree

% requirement tree

requirementltree request

Store
[Requirements Tree

requirerhent tree

[
|
|
| _ requirement tree request
1

requirement tree

Architecture & Functional chains

Dcowimten nar

Do

il il
Ean
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Requirements Management System

lequirements Traceability And
i =

Dol approval

B\ suopier Provides Comments On Requirements Provided By The Customer

.%xgep ing The Control (At Customer And Supplier Sides) Of The Requirements Flow Of Information

2 Lead Systems Engineer

Trace Requirements

@ Review And Approve
Requirement Changes

Maodify And Update The
@ Customer Requirements
(Before SRR)

Define Requirements For
e @ The Solution

® Manage The Reference
Requirements

@ Request Requirements Model

{L] Data Hub

4] Datastore

Allow Storage And
Authoring Of Specifications
And




RESULTS
Logical Architecture - Representations

LOGICAL COMPONENTS + LOG. EXCHANGES
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RESULTS

Metrics of the LA

Main Metrics:

. Logical Components: 93

* Logical Functions.: 452

. Exchange Items: 117

»  Functional Exchanges: 697

» Scenario: 46

*  Functional Chains: 122

Additional information:

= 22 Working sessions (2 hours each session every 2 weeks)
. 27 contributions (Capella model provided by the LSIs)

. 6 organisations involved (ESA, GMV, TAS, ADS, OHB, PRFC)
. ~3-4 people involved per organisation

. 495 commiits

© GMV Property - 07/12/21 - All rights reserved

= Metrics

O

Metrics from SASyF_SystemFactory (resource SASyF_SystemFactory.aird).

*

| * = any string, 7 = any character, \ = escape for literals: *7
Elements Quantity
£ Operational Analysis
£ System Analysis
~ [ Logical Architecture

T = <undefined> 20
T = FALSE 2
TE (Binary Expression) 2
Boolean Type 1
< Capability Realization ]
(= Capability Realization Pkg 1
D=l Component Exchange 697
] Component Port 674
(= Data Pkg 14
¥ Exchange ltem 117
" Exchange tem Element 4

0 Execution 628
I3 Function Input Port 636
El Function Output Port 629
4., Functional Chain 22
DHl Functional Exchange 697
5[5 Instance Role 246
= Interface Pkg 1
Logical Component 93
(& Logical Component Pkg 2
@ Logical Function 452
> Logical Function Pkg 2
Numeric Type 12
§ ] Part 93
(&= Property Value Pkg 2
[ Scenario 46
% Sequence Message 628
4 State 1012
< State Fragment 506
[E= String Type 2

'7' Export Close



RESULTS
Physical Architecture

. It represents how the system will be built, i.e. the finalised architecture of the system.

. Technology and implementation-dependant: based on the envisioned Logical Architecture, the
realization means are defined at the Physical Level so that implementation, technical and technological

constraints and choices are considered.

. It represents the main input of the ARCADIA product breakdown structure, which describes the

Physical Architecture components and their hierarchy.

. The main purpose of the Physical Architecture within the SASyF activity is the identification of a concrete
physical solution that realizes the Logical Architecture of the System Factory based on a harmonised view

of existing model-based solutions used by the Large System Integrators (LSIs).

. The usage of the Logical Architecture of the System Factory is not limited to any organisation, although it
will be mainly used by the Primes and, to a lesser extent, by sub-contractors, while ESA will use it to

interface with the Primes.
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RESULTS
Physical Architecture

. It integrates three different Physical Architectures, one per LSI (Thales Alenia Space, Airbus
and OHB).

. Not as stable in time as the Logical Architecture. It can be expected that the toolsets deployed

evolve.
. It represents the status of the current MBSE environment/landscape.

. Reference architecture for the conduction of the Gap Analysis. The Gap Analysis enables the

identification of the three LSIs tooling limitations and shortages.

. As the Physical Architecture represents a realization of the Logical Architecture, it shall be in line

with the parallel activities of Space Systems Ontology and Model Based Engineering Hub.
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RESULTS
Physical Architecture

. Physical System: It is the physical-level transition of the logical system

. Physical Component: Physical element in charge of implementing /

realizing parts of the functions allocated to the system.
, . Logical ical Function
. Component Exchanges: Main exchanges between Physical Components. mf:n'mt o .

. Component Realization Link: Links between the Physical Components ..

and the Logical Components it realises. .gt‘:'

|
Logical Exchange

Scenario

Each Physical Component realizes one or more Logical Component.

Each Logical Component might be realized by one or more Physical
Component.

The Physical System realizes the Logical System.
Physical Component
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RESULTS
Physical Architecture

% *SASyF SystemFactory & *[PAB] OHB & *[OHB] Physical Components - Logical Components &
Logical Syst Engineering Support .. & Analysis Support S & System Anal. @ Reuse System An System Trade-Off An.. @ Engin A

~ @Physical System X
EWAND_TAS
WECM_TAS
chorus_TAS
@wn or LC description not und X X X
@Microsoft Visio_TAS
EDOORS_OHB
ECOMET OHB x X
@ECLIPSE DCCM_OHB
L
€PDM_OHB —
@ CONFLUENCE JIRA_OHB
EMS SHAREPOINT OHB 0 'SASF Systemfactory  A°(PAB]OME W *JOMB] Physical Companents - Logical Components
EMS_OFFICE.OHB @ Logical Syst. @ Enginesring Suppart . & Analysis Support S @ System Anal. @ Reuse Systen An_. @ Systom Trade-Off An_ @ Engin &
& COMMUNICATION_OHB . BPhysial System o
ENOT_EXISTING_OHE :m?;\‘:‘
@FILEDRIVE OHB o 1S
@CAD OHB @ or L description nat und 1 s !
8 000rs ADS @Micosott Visio TAS
Cameo ADS @DO0RS OHE.
@RangeDB_ADS
E0ffice ADS
@SCOB_ADS
@FYM_ADS
< ECONFLUENCE_JIRA_ OHB
- - - = S SHAREPOINT OHB o
& Properties  ® Information Semantic Browser & @M OFFICE OMB
8 (C ization) [Comp ization] to System Analyse :g:‘mm"ré""‘ —
Referencing Elements Current Element B _d,.fo |tComponent Rﬂilmlﬂh} |
v ® Source ~ & [Component Realizatic = ; s
@ SysML_Editor OHB ~ @ All Related Tables :3:;,0_:;5 Edithi ot ihe prop ol Komy
® [OHB] Physical C @ Cameo ADS
ERangeDB_ADS r r -
.m.,.,u;Z X Capella Management| Description . Extensions .
®SC0B_ADS
< e | v|| Format -]l Font vH Size -
T Poputies  Binformation M SemaeticBrowsee | /= e e = = =
3 (Comnpasnt Baalisstion Comparent Resiostion o Syt Arsler [ =8 I u|ls m]
Reterencing Blernents Current Element R
« # Source [+ s [Companent Reaszation] to System Analyses
8 SysML Edior OHB ~® Tables
 |OHB] Physical Components - Logical Components partial realization / foreseen realization, system simulation aspects not yet deployed
v

@ o

© GMV Property - 07/12/21 - All rights reserved



RESULTS

Physical Architecture

In D5, for each LSI, a table compiles and describes the Physical Components of the Physical Architecture

© GMV Property - 07/12/21 - All rights reserved

Group / Purpose

Sharing information
internally

Table 3-1: Thales Alenia Space Physical Components

Physical Component
Wiki_TAS

Description

Thales Alenia Space internal Wiki is mainly used to share
knowledge and practices across the company among people
from the same job family.
Note: Wiki also includes capabilities to support a project
development but this is not considered in this Physical
Architecture.

ECM_TAS

ECM (Enterprise Content Management) is a web-based tool for
sharing documents both for projects and company practices.
It is very useful to share a common document tree in a project
and is commonly used in all the Thales Alenia Space sites.

Jira_TAS

JIRA is a famous tool for software engineering. It is also used
internally to manage the following of the tasks for a space
system de|ve|opment. The use of this tool is currently
spreading in the company, but not yet widely used.

Physical
configuration

Idm-Cic_TAS

IDM-CIC is a tool developed by CNES to enable the Concurrent
Design for space systems. It is used internally mainly to
maintain the system budgets (mass and power) and define the
current baseline physical architecture.
The functions about configuration and preliminary layout of
the space systems are (almost) not been used at all.

Comet_TAS

COMET is a tool developed by RHEA on behalf of ESA, to enable
Concurrent Design for space systems. It has been proposed
internally to replace IDM-CIC to facilitate sharing MBSE
models with ESA for review and discussions. But this is still
under discussion.

Catia_TAS

CATIA, the famous CAD tool by Dassault, is used to manage
the configuration, physical layout and serve as basis for
mechanical and thermal analyses.




RESULTS
Physical Architecture
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RESULTS

Gap Analysis

“Identification, contextualization and documentation of the System Engineering state-of-the-art toolset functional
capabilities and limitations in the context of the System Factory, through a direct assessment of the defined
Logical and Physical Architectures, understood as the LSI-based Global Gap Analysis”.

e SASYF LOGICAL ARCHITECTURE

= ——
~= ‘ =] l\h = ===
- —_l
e | I ——m‘ == ==
== ;" i —

LSIs” PHYSICAL ARCHITECTURES
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RESULTS

Gap Analysis

Physical Component realizes leaf Logical Component
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o0rs-S Ry | 4F] DOORS_TAS Verification Matrix And Plan Definition Ser...  <p> Full realization</p>
Ry | £B] DOORS TS Verification Status Definition Service <p Partisl&nbsp;realization s
By | 48 DooRs_Tas Traceability Manager <p>Partisl realization as requirer [N I A [CRSAES MBSE:Satisfaction Dagree of Reakeation Logiei Functions
Ry | 4F] DOORS_TAS Dependency Manager <p>Partial realization: Requirem Level (from 1 to 3)
Ry | £B] DOORS TS Artefact Qunership Controller <p> Partial realization: Requirem
Ry | €8] DOORS TS Change Impact Inspection Menager <p Partial realization: by provid
<

Capella Model:

¥ Semantic Browser

£ History

75 Properties 51

= 3 Physical Architectures with defined realization links
= Each realization link contains:
» Source Physical Component

+ Target Logical Component

Co-Engineering Service

» Description field (realization degree, further
comments)
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Full realization

COMET (OHB-RL-026)

SysML Editor (OHB-RL-027)
Cameo Collaborator (ADS-RL-023)
TeamWorkCloud (ADS-RL-024)
Cameo (ADS-RL-108)

Datahub (ADS-RL-109)

COMET (OHB-RL-026)
3 SysML Editor (OHB-RL-027)
Partial Realization DOORS (TAS-RL-030)
Cameo (ADS-RL-108)
Datahub (ADS-RL-109)

Full realization Capella (TAS-RL-027) Capella (TAS-RL-027)

2
Partial Realization COMET {TAS-RL-0315) IDM-CIC[TAS-RL-029)
COMET (TAS-RL-0315)
Full realization
1
Partial Realization
Cameo Collaborator (ADS-RL-023)
NA Not Realized TeamWorkCloud (ADS-RL-024) DOORS (TAS-RL-030)

1DM-CIC (TAS-RL-029)




RESULTS

Gap Analysis

Based on the Gap Analysis, the following patterns have been encountered related to the realization of the leaf
Logical Components:

1. Lack of MBSE tool usage to model a determined type of artefact.
I.e. Management and Planning artefacts have been found to only be captured through MS Office suite, and
therefore managed in a document/excel-based fashion.

2. Non-existence of an MBSE tool whose model can be shared as a subset of model data
I.e. Cameo does not allow the extraction of a subset model data, but rather the model is exchanged as a
whole through file export.

3. Lack of interoperability between tools to accomplish a determined function.
I.e. A need for interoperability between System Model authoring tools and Requirements Management tools
has been identified, for example, to perform requirements analysis.

4. Inexistence of a centralised MBSE tool that can access models hosted by other tools to perform specific
functions.
I.e. Artefact classification is performed locally by some of the identified tools. This heterogeneity may lead to
differences in the semantics used (i.e. category in Comet, string property in Capella) whereas if centralized
this could be standardized to some extent.
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RESULTS

Gap Analysis

5. Specific Logical Function Realization Gap

Major Logical Component Logical Functions

Link Requirements With Analysis Results
Store And Link Results With System Data
CRUD Interface Check Rules

Define Applicable Check Rules

Engineering Support Service .
Run Check Rules Automatically

Allow And Manage Technical Risk Data Request

Send Risk Relationship Network

Submit Risk Relationship Network

6. Specific leaf Logical Component Realization Gap

LSI Major Logical Component Leaf Logical Component
ADS Analysis Support Service System Analysis Reuse Service
ADS Engineering Support Service Interface Checker
ADS Engineering Support Service Interface Library Manager
OHB Data Hub Check/Validation Rules Manager
OHB Data Hub Standards And Exchange Formats Service
OHB Engineering Support Service Discipline Engineering Support Service
OHB Engineering Support Service Interface Checker
OHB Engineering Support Service Product Line Service
OHB Management and Planning Service Bridge to Non-Engineering Framework Manager
OHB Review Manager Packing Service
OHB Review Manager Readiness Checker
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RESULTS

Gap Analysis

The following limitations have been encountered and identified during the conduction of the Gap Analysis:

1. Assessment of the degree of realization:
1. Limited description of a Logical/Physical Components and their realization links
2. Choice of realization degree may not be straightforward in some cases

2. Functional Realization Coverage consistency among LSIs:
1. Different perception of realization degree
2. Different understanding of Logical Components, Logical Functions and their scope
3. Different uses of the same tools depending on the organization

Two main mitigation actions have been performed to reduce these uncertainties and limitations:

» Conduction of workshops focused on consistency checks among the LSIs
» Refinement of model elements descriptions to improve their understanding
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RESULTS

Inputs for MB4SE Roadmap

* Provides a summary of SASyF results

« Report documents the inputs for the MB4SE roadmap by describing the current state of the
System Factory, importantly those elements that are missing to achieve the deployment

of Model-Based System Engineering in an interoperable context.

« This analysis is based on the SASyYF Gap Analysis - the outputs from the Gap Analysis
have been procured to produce several inputs in the form of proposed activities that have
been prioritized in a timeline, so that a logical progression has been depicted

* What Should Be Done
* Proposed Plan
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RESULTS

Inputs for MB4SE Roadmap

Activity 1: Agreement and Consolidation of a System Factory Baseline Short/Medium term
Activity 2: System Factory Maintenance Short term
Activity 3: Gap Analysis Outputs Processing Medium term
Activity 4: Preparation of a System Factory User Guideline Medium/Long term
Activity 5: Deployment of a System Factory Prototype and Case Study Medium/Long term
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RESULTS

Final Report

SYSTEM FACTORY ARCHITECTURE

CAPELLA GUIDELINES

gW Lesa SASyF

CAPELLA CONFIGURATION AND
‘GUIDELINES FOR ARCADIA
It

,,,,, g 9V @esa  SASF

INPUTS FOR THE MBASE
CONSOLIDATED GAP ANALYSIS. DMAP

Reterence: 06 Ratarsncs 07
perery prasaresy
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RESULTS
Model Distribution and Follow-up

The SASyF model will be available from 15 December onwards, through the ESSR under the
ESA Software Community License Permissive (Type 3)

European Space Software Repository (ESSR) https://essr.esa.int

- A follow-up activity is planned for 2022 to maintain and update the model w.r.t. the
ESA physical architecture, extended enterprise and domain specific data exchanges.
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SPECIFICATION AND ARCHITECTURE OF THE SYSTEM FACTORY (SASyF)

CONCLUSIONS
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CONCLUSIONS
Conclusions

» The Logical Architecture represents a common vision and concrete architecture for the System
Factory.

» This convergence is challenging, mainly due to diverse background and communication challenges,
requiring close coordination and review iterations.

= The model size and the need to work concurrently impacts the modelling and review effort, a
strategy being required.

= This architecture will contribute to enable interoperability together with the Space System Ontology
and the Data Hub.

= This architecture shall be a reference point and evolve according to the digital engineering practices.
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Thank you

SASYF team

Elena Alafa (ealana@gmv.com)
Tiago Jorge (tiago.jorge@gmyv.com)
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