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Thales Alenia Space contribution to Gateway station
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(= Ada Typing expressivity)

Interfaces/Events <> PUS mapping

Definition of the Ground<>Board Interface
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CCM interfaces <-> PUS services

CCM operations <->PUS subservices

CCM events <-> PUS service 5 (event reporting)

HK parameters <-> PUS service 3 (housekeeping)

…

PUS standard compliance

With Gateway programs, evolutionshave been 
needed to cope with PUS-equivalent cFS standard.
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cFS : core Flight System
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cFS concepts : apps, libs and services

Each element is a 
separate loadable file
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cFS app content

Packets subscription & reception

(Wakeups from scheduler)

Packets subscription & reception

• Telecommands

• commands from other apps

Configuration tables

(~ Adjustables)

Packets publication on SW bus

• Telemetries

• data to other apps

Packets reception

(Data from other apps)

Packets subscription

(Data from other apps)
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Software bus interactions – Publish/Subscribe pattern

Generic Publish/Subscribe
connector definition, with a 
template parameter <T> 
(packetType)
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Workspace structure for cFS architectures
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Packets content modelling
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For each application

4 layers of models

 PACKETS : packets content definition (see next slide)

 This is the only one that is modelled manually

 INTERFACE : SW bus connectors definition

 COMPONENT : application ports (publication or subscription) definition

 (LOCAL) DEPLOYMENT : application instance, connector instances and connections

 Connections between application instance ports and connector instances ports

Common to all applications

PUBLISH SUBSCRIBE MODEL : definition of the generic connector

COMMON TYPES definition models

MAIN DEPLOYMENT : concatenation of all local deployments
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Workspace structure for cFS architectures
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Correspondance between model layers



PROPRIETARY INFORMATION

Ce document ne peut être reproduit, modifié, adapté, publié, traduit d’une quelconque façon en tout ou partie,
ni divulgué à un tiers sans l’accord préalable et écrit de Thales Alenia Space. © 2020 Thales Alenia Space

Date :

Ref :

Ref Modele : 83230347-DOC-TAS-FR-008

OUTLINE

/// 18
24/09/2021

Introduction

Context

CCM4Space

cFS

Presentation

cFS applications modelling

Supporting tooling

Modelling choices : pros & cons

SEDS

Presentation

SEDS->CCM bridge

Conclusion

Concepts and tools

Benefits and costs

Challenges ahead



PROPRIETARY INFORMATION

Ce document ne peut être reproduit, modifié, adapté, publié, traduit d’une quelconque façon en tout ou partie,
ni divulgué à un tiers sans l’accord préalable et écrit de Thales Alenia Space. © 2020 Thales Alenia Space

Date :

Ref :

Ref Modele : 83230347-DOC-TAS-FR-008

CFS – SUPPORTING TOOLING

/// 19
24/09/2021

All models are automatically (and iteratively) generated/updated from each application « packets » model

Model layers automatic generation and update
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SW bus interactions view
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Easy way to define messages metadata

Message IDs (CCSDS header part)

Command codes

Event IDs

Descriptions

cFS messages edition table
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Application code skeletton generation
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Interface Control Document generation
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Satellite database inputs generation

Architecture Design Document generation

Native applications validation

Unit Tests skelettons generation

…

Additionnal tooling
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cFS apps : SW bus messages 
publication/subscription

Model elements

 Datatypes

 Packets content definition

 Components with generic ports

 Connector definitions

 Component and connector instances

Pros – Modelling « hybrid » architecture

cFS libs : direct calls to services
(modelled as classical « PUS-style » components)

Model elements

 Datatypes

 Interfaces with operations and attributes

 Components with facets, 

receptacles and event ports

 Component instances
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App

PACKETS model

INTERFACE model

COMPONENT model

DEPLOYMENT model

Pros – Fully independant application models

Indepent outputs production

Code skelletons

Database inputs (IDS) preview

ICD preview

SEDS export (see next part)

Application

design

FSW 

integration

« Release » outputs production

Database inputs (IDS)

ICD

ADD

App1 models
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AppN models
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Main 

deployment
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App

PACKETS model

INTERFACE model

COMPONENT model

DEPLOYMENT model

Pros – -50% elements to be modelled

Indepent outputs production

Code skelletons

Database inputs (IDS) preview

ICD preview

SEDS export (see next part)
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App

PACKETS model

INTERFACE model

COMPONENT model

DEPLOYMENT model

Pros – -50% elements to be modelled

Automatic

generation / 
update

Indepent outputs production

Code skelletons

Database inputs (IDS) preview

ICD preview

SEDS export (see next part)

Application

design

FSW 

integration

« Release » outputs production

Database inputs (IDS)

ICD

ADD

App1 models

App2 models
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AppN models
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Benefiting/Reusing

Specific connector design (CCM Generic Interraction Services)

Adaptations to new modelling style

 SDB inputs generation

 Documents generation

 Exports for software validation

 Software missionization

New developments

Model updater (itf, comp, depl)

Code skeleton generation

Cons – Limited reuse of existing tooling
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SOIS (Spacecraft Onboard Interfaces Services) Electronic DataSheets

General purpose and format

SEDS describe data interfaces for flight hardware, 

using machine-readable XML to support the 

lifecycle of space vehicles.

SEDS format adaptations and use case for 
Gateway

On Gateway programs HLCS, I-HAB and ERM, 

SEDS standard is used to share cFS applications 

interfaces between the stakeholders.

TAS cFS apps

NASA CFE + cFS apps

SEDS

FSW Design
(CCM4Space)

IDS

SDB

SEDSSRS

SDB 
Export

1

2

3

4
5

6

1

FSW 
Itf

NASA

NASA and other 
stakeholders

Automatic import

Automatic export

Manual modelling

Delivery
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Recap on developed features

SEDS

SEDS

SEDS

PACKETS model

PACKETS model

PACKETS model

PACKETS model

PACKETS model

INTERFACE model

COMPONENT model

INTERFACE model

COMPONENT model

INTERFACE model

COMPONENT model

INTERFACE model

COMPONENT model

INTERFACE model

COMPONENT model

Main deployment model

Interface Control Document

Architecture Design Document

Satell ite Database Inputs

SEDS

SEDS

PACKETS model
INTERFACE model

COMPONENT model
Messages metadata edition

Delivery

Mission 
apps
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Analysis and architecture specification – 1 month

Adaptations to new modelling style – 2 months

 SDB inputs generation

 Documents generation

 Exports for software validation

 Software missionization

New developments – 3 months

Model updater (itf, comp, depl)

Code skeleton generation

SEDS import/export

Costs – 6 months
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New module for Publish/Subscribe-based architectures

Features

 Architecture baseline

 Modelling support

 Documents generation

Gains

 Modelling effort reduced by 50%

 Fully independant application modelling

Modelling environment targeting PUS and cFS

SEDS support in modelling environment

Gateway-specific import/export bridges

Generic SEDS import/export bridges

Benefits
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Beginning of Gateway projects at Thales Alenia Space

End-2020

Beginning of tooling evolutions

Spring 2021

End of tooling evolutions

This month

Begining of modelling activities on Gateway projects

This month

Operational usage and return on experience
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