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Kl_ogiciel spatial: justification de streté

@ Cadre réglementaire: les « ECSS » (European Cooperation for Space
Standardization)

® Relation bi-partite client-fournisseur

@ Cadre général:
- Adaptations négociées par projet
- Evolutions:
- Discussions
- Etudes
- Groupes de travall
- Revues
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Standards pour I'espace: ECSS

ECSS SYSTEM I ,,,,,,,,,,,,,,,

Glossary of terms

ECSS —P-001

ECSS-M-00
Space Project Management
Policy & Principles

. ECSS-M-10
Project Breakdown structure

ECSS-M-20
Project Organization

ECSS-M-30
Project Phasing & Planning

ECSS-M-40
Configuration Management

ECSS-M-50
Information/Documentation
Management

ECSS-M-60
— Cost & Schedule Management

ECSS-M-70
— Integrated Logistic Support

ECSS-Q-00
Space Product Assurance
Policy & Principles

| ECSS-Q-20
Quality Assurance

| ECSS-Q-30
Dependability

| ECSS-Q-40
Safety

| ECSS-Q-60
EEE Components

ECSS-Q-70
I Material, Mechanical
Parts & Processes

ECSS-Q-80
— Software Product Assurance

ECSS-E-00
Space Engineering
Policy & Principles

ECSS-E-10
System Engineering

ECSS-E-20
Electrical & Electronic
Engineering

ECSS-E-30
Mechanical Engineering

ECSS-E-40
Software Engineering

ECSS-E-50
Communications

ECSS-E-60
Control Systems

ECSS-E-70
Ground Systems & Operations
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Principes generaux

Hiérarchie

Processus

- Primaires
- Acquisition, fourniture, développement, opération, maintenance

- Support

- Documentation, gestion de configuration, assurance qualité, vérification, validation

- Organisation
- Gestion, infrastructure, amélioration, formation
Points clés, revues

Documentation

Méthodes
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Processus du développement et revues

"y

{ Design
Engineering
Requirements ] (5.5)
Engineering
(5.4
Systermn Engineering
o ‘ bl
DJF
Requirements lechnical ‘r

Specification

Ejienne Ico
]

Legend:
—
O Review

—  DProduct flow

Validation
and Acceptance
(5.6)
OOE DJF
i LDk
Generated Products:

Reqguirements Basaline (RB)
Technical Specification {T5)
Interface Control Document (ICT)
Design Deliniticn file {DDF)
Design Justification File (DJF)
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Les contraintes sur le cycle de vie

[irme

System engineering :

R!’:E]l.lil'ﬂ ments engineering

Design engineering

Validation and Acceptance

l Yalidation

WVerification

Functional state G

SRR PDR
Legend:

Processes

S State of project

Lafined state
1

Cualified state ST
I

Accepted slale

CDR OR AR

<——  Float limit of procass (earliest imit far the start of the process)
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Plusieurs cycles possibles

lirme

-

| System engineering | (a) Waterfall "life cycle

| Requirements engineering | ——
| Design engineering |

Validation and

| chuircmcnts eng. |
! 00| Design eng.

! Yalidation and

| : : Aoceptance
| ! . b Validation !
| : ) -I | Verilication |
| SRR PDR COR Qr AR
| | System eng. |
| [ Requirements eng. | (b} Evolutionary life cycle
| 18 (Oommeng |
! I BELC Validation |
| ! B 0N [ Verificatién
| SRR PDR CDR R AR
| [ Systemeng. |
Legend : ! Arceplance
| ll  Final and completing : ] : B B :
invocation of the pracess ! | 0| ! :
D Oplional process early ' ' ' ' '
in the life-cycle Sﬁﬂ Pbﬂ .ch ar MII
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Kl_ogiciels spatiaux et certification: GNSS

® Un service baseé sur un systeme spatial (positionnement)

® Pour des applications critiques:
- Exemple: support a I'aviation civile

@ Certification vis a vis d’'une autorité tierce, existante

® Aspects logiciels

® Etude « GNSS-2/Galileo System Software Certification »
- Etude ESA (ESTEC)

- DNV, Astrium, Airbus, CSI, Isoscope, LAAS-CNRS
- 2000-2001
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Logique de I’étude

Study of standards Fault tol_erance
ECSS, DO-178B, \ / techniques
IEC61508 ...
Tailored standard &
High level Certification
GPS, EGNOS — Processes for <+ SW processes
& GLONASS Galileo | and
experiences l \ life cycle for certification
Preliminary reference Revised Galileo Safety case
Galileo architecture concept

architecture

'

Detailed Certification
plans

N N
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Adaptations specifiques du standard

Software types A1 2 3 5 b T
Nomiative mequirenenis Software Classes E|C|A&|E|C|E|C|C|D|E[C[E[C|D|E
5.1.6 Software Safety Case Manager
aten
One parsin shall be appoinded as Sdiiware Safaty Case Manager for the projet. XXX |X X |X X |X XX |X|X|X|X|X
The Sdiiware Safely Case Manager shall he diffeend froon the sofiware produd asnumrande x XX X X X
TATVARET
The software produa asmmrance anagar Ty he apponted a5 Sofitware Safay Case Manager. X X XX (X X X |[X
5.3.3 Audits

EC53-0-20 clanse 28 15 applicable.

33381

The Saftware Safaly Case Manaper shall pafomn sofiware safaly awdibs b0 wvedfy compliae of XXX (XXX |X X|X|X|X
The project with safely requirenvends and pdices. Andits Tay Lead to idendify safaby reladed ismues
or aroers that were ot uwndovered throwsh nwomal produc asamanee of venfication  and
Lahdahm- i lut-tmﬁ-- .

S3ANE

Symofheesis of anadit Terubls Ty e Iududed by fhe Sofbware Safaly Case Manager for cepration to B A i A - - D XXX |X
the Sofiware Safay Case.
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Q’étUde CARES

® « Certification Assessment Requirements for ESA Software »
® Approche générale
- Domaines
- Services
- Systemes
® Processus et méthodes pour logiciels de systemes spatiaux critiques

@ Accreditation d’organismes

® Etude ESA (ESTEC), Astrium-Adelard-Airbus-Critical SW-DNV, 2001-2003
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CARES

Certificatio

authority

Safety

case

Certificatn

standards

Developmel

process

Tailored
ECSS

ECSS
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Qpproche « Safety Case »

Inference rule

Inference rule

functional
correctness,
reliability,
availability,
security,
fail-safe
response,
supportability
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Qnalyse des standards

DO 178B / ED12B
IEC 61508

MoD 00/55, 00/56
CENELEC 50126/8/9

ECSS: Analyse des écarts

Propositions
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Qﬂéthodes de slreté de fonctionnement (logiciel)

Pratiques industrielles
Standards
® Etudes précédentes

® 34 (groupes de) méthodes analysees, ADF, AMDEC, tolérance aux fautes,
modélisation, test, etc.

® Principe:

- moyens suggeres (recommandés?) pour atteindre un objectif
- Guides de « bonne » utilisation
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KQuelques pistes

Utilisation, Justification de la tolérance aux fautes
Les approches orientées objet

- Le test

- Les métriques
- Support au développement
- Evaluation du produit

Logiciels sur étagere, logiciels libres

Co-ingénierie

Modélisation, génération automatique

Firmware
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