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SAVOIR: Motivation

“Industry recommends to develop modular architectures fulfilling
various mission needs and using a limited number of building
blocks or equipments units with limited and robust standards
(1553, SpaceWire...) and protocols...”

“Reference architectures should be defined mainly in order to
identify generic building blocks interfaces...”

Eurospace recommendation

European Harmonisation on
Avionics Embedded Systems,
December 2006

SAVOIR Round Table, ADCSS08, ESTEC 29 October 2008 3



Avioni rchitectur

Some of the variabilities

RUAG

System | -Analog - SpaceWire
- Digital -2—-12links
alarms - Qty from 8 to 36 - X-strap in harness
- X-strap in harness -Internal or external x-strap - No x-strap
- X-strap in OBC D ackenas / - No standard protocol -
- A mix acC et
- RS-422 or LVDS or MM
bilevel SpaceV f . aks
'\f\ |4 CAN router
Trx OBC | 1553 X
T .
Trx P . |
Discre P/F P/F P/L P/L
l/O syst unit unit unit unit

-5V, 16 Vor 28V
- 10, 180 or 500 mA

CPDU
cmds

1553 or
SpaceWire

- ECSS-E-50-14 with variations
- UARTSs (from 2 to 15 lines)

- SDLC/HDLC protocol
- Serial 16 bit
- Serial 32-bit

- 28V unreg. power

- 28V reg. power

- 50V "semi” reg power
-1ms,50msor5s
power dropouts

RUAG Aerospace Sweden




Conceptual Reference Architecture and Building Blocks
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SAVOIR Round Table, ADCSSO08S8,
ESTEC 29 October 2008






SAVOIR Round Table, ADCSSO08S8,
ESTEC 29 October 2008
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The avionics reference architecture
(HW + SW)
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The avionics reference

(HW + SW)

architecture
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The avionics reference

(HW + SW)
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The avionics reference architecture
(HW + SW)
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The avionics reference architecture
(HW + SW)
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The avionics reference architecture
(HW + SW)
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The avionics reference architecture

(HW + SW)
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The avionics reference architecture
(HW + SW)
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The avionics reference architecture

(HW + SW)
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The avionics reference architecture

(HW + SW)
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The avionics reference architecture
(HW + SW)
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SAVOIR Output

= reference avionics architecture
= Interface specifications

= functional specification

Generic customer SRDs
Generic System Integrator Product Spec

Product Lines
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Use of SAVOIR documents

ESA requurements
SRD, OIRD

PRIME

SAVOIR
generic
specification
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SAVOIR Documentation (1/4) »

SAVOIR Documentation tree SAVOIR-TN-000

SAVOIR Functional Reference Architecture SAVOIR-TN-001

SAVOIFASRA
SAVOIR Avionics System SAVOIR-HE-002
Reference Architecture Handbook
SAVOIR On-Board Software SAVOIR-HE-001
Reference Architecture Training Material
sAVOIROSRA
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SAVOIR Documentation (2/4) »

SAVOIR Generic OBC Specification SAVOIR-G5-001

SAVOIR Flight Computer Initialisation SAVOIR-G5-002
Sequence Generic Specification

E5A ENTLASEITEID - Fee PPl Une

Eampan Spacy vt

Tha Mastanied

DOCUMENT jas

SAVOTR Documetaon T Working Group reports
SAFI
SAIF
SAVOIR FAIRE
IMA
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SAVOIR Documentation (3/4)
SAVOIR Generic RTU Functional and Operability
Specification

SAVOIR Generic Data Storage functional, performance,
(operational) and interface specification

SAVOIR Space Component Model

SAVOIR Execution Platform Functional Interface
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SAVOIR Documentation (4/4)

The list Is intended to be up to date on:
http://savoir.estec.esa.int

Available documents are released on the Esa Space
Software Repository
http://essr.esa.int
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http://savoir.estec.esa.int/
http://essr.esa.int/

Specification production scheme.

\

publication

Functional /
iInterface
spec.

Obc specification

vV VY

Boot software specification

_| Restricted review |«

— | Public review [

i . i Generic OIRDI[X
------------- Proto-typing ¢
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— SAVOIR working groups

SAV(:I RFAIRE
SAVC;I Rimva
SAV(':I RsAIF
SAV(:I RsAFI
SAVC:I RvAsaAls

SAVOIRUNION

SAVOIRFDIR

J.L. Terraillon | SAVOIR | ADCSS-2016| 18-Oct-2016| Page. 32

Software reference architecture

Time and Space Partitioning
Sensor/Actuator Electrical interface

Sensor/Actuator Functional Interface

MAss Storage Access Interfaces and Services

Functional links

Fault Detection, Isolation, Recovery
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TODAY

Produce the Data Storage FMS generic specification
Produce the Avionics Network generic specification
Produce the Generic OIRD

Publish the ASRA handbook

Start the FDIR handbook and working group

Produce the Electronic Data Sheet roadmap:
from the SOIS concept to the prime industrial needs,
through the Savoir-Safi experience

Finalize the RTU generic specification
and go for Public review

J.L. Terraillon | SAVOIR | ADCSS-2016| 18-Oct-2016| Page. 33
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10:50
11:05
11:20
11:40

12:00




SAVOIR-NEXT &

Next year

= Finalize the software documents (OSRA: generic specification
of an “execution platform” , component model approach),
and go for Public review

= Tailored application, from platform to payload, of the
(i) OBC spec to ICU and
(if) OSRA architecture to OSRA-P

payload reference architecture?
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Conclusion (1/2) »

Key Performance Indicators:

= Request to have Savoir transferred in CCSDS

= Assiduity to the SAG meetings

= High audience in dissemination events such as ADCSS
= Increasing maturity of Savoir documents

= ECSS and CCSDS are influenced by SAVOIR

J.L. Terraillon | SAVOIR | ADCSS-2016| 18-Oct-2016]| Page. 35
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Conclusion (2/2) »

Deployment in projects

=  Applicability as “Normative Documents”, something
between requiring “Applicable Document” and only
iInformative “Reference Document”.

= Unformal application in Euclid

= More formal application in ESA instrument FLEX, and
PLATO
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Conclusion (2/2) »

Challenge

Harmonizing the way the Esa ITT are done up to the
lowest procurements

=» generic SRD

“life style”

J.L. Terraillon | SAVOIR | ADCSS-2016| 18-Oct-2016]| Page. 37
ESA UNCLASSIFIED — For Official Use



Contact

Feedback: savoir@esa.int

http://savoir.estec.esa.int

http://essr.esa.int

Future
Eu ropean
l Projects,
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SAVOIR Advisory Group:

Jean-Loup Terraillon — ESTEC/TEC-S
Kjeld Hjortnaes — ESTEC/TEC-SW
Philippe Armbruster — ESTEC/TEC-ED
Alain Benoit — ESTEC/TEC-EC

Juan Miro — ESOC/OPS-G

Jean-Noel Bricout — CNES

Frank Dannemann — DLR

Rémi Roques — AirbusDefence&Space
Jacques Busseuil — ThalesAleniaSpace
Bernard Bruenjes- OHB

Carsten Jgrgensen — Terma

Torbjorn Hult — RUAG

Franco Boldrini — Selex Galileo
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