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People from TASI AQ SW Department

Context

8. Thales Alenia Space in [talia

8. Cenftro di Competenza Soluzioni SW
“e. Dipartimento di SW Avionico

Doftt Ing Paolo Serri
Dott. Sante Candia (Head of Avionic SW De"r
Dott Ing. Giovanni Lisio (SW product Policy Manage
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Lo Spazio in breve




TMissioni e Tipologie di

Osservazione della Terra
“o. Sentinel 1 A/B
8. Sentinel 1 C/D
. Cosmo Skymed
8. Cosmo Second Generation
“&. PLATINO

Esplorazione dello spazio
~&. Exomars 2016
~&. Exomars 2020

Earth Positioning
“o. GALILEO

.{\
W
20/12/2018 Ildocumento non deve essere riprodotto, modificato, adattato, pubblicato, fradottoin qualsiasi forma sostanziale,
in tutto o in parte, né divulgato a terze parti senza il preventivo consenso scritto di Thales Alenia Space
6 :
Author: Paolo Serri )
2017 Thales Alenia Space THALES ALENIA SPACE OPEN
Rif. Modulo = 83230347-DOC-TAS-IT-004




O
C
=
C
O
N

ThalesAlenia

a Thales / Leonardo company

THALES ALENIA SPACE OPEN




TObieﬂivi

Sopravvivenza dello Spacecraft
8. Geostazionario -> Tempi rapidi di comunicazione -> Gestione da terra

.. Orbitante/Esplorazione -> Gesfione autonoma R .

Esecuzione della Missione
-®.. Mantenere in vita i Payload
-@.. Mission Timeline
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On Board Computer and standard HW
architecture

The architecture (ESA SAVOIR reference)

System
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TOn Board Computer
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TOn Board Computer

Integrates :

e
N

@
e,
@
e,
@
N
=
a"—h

@
=N

@
=N
@
=N
@
=N

@
=N
@
=N
@
=N

Author: Paolo Serri
Rif. Modulo = 83230347-DOC-TAS-T-004

A SPARC V8 processor including a debug module (DSU), a high-
performance FPU (GRFPU), large caches (2 * 64kB) and a MMU

A CCSDS TC decoder
A CCSDS TM encoder
A CCSDS Time Management controller

A number of * SpaceWire conftrollers, 2 of them being mthpIexe@l omd_7 of .
them supporting the RMAP protocol in HW R .

2 * 1553 BC/BM/RT controllers (each exclusive with The CAN con’rroller Th‘
shores pins)

4 * UART controllers (3 * APB UART and 1 * AHB U:"'}'A('RT)'

2 * memory controllers (One dedicated to CPU ond'
and TMTC modules) :

A Housekeeping module
An AHB bus monitoring module
MAP interfaces to cross-strap '
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Kl Life Cycle

System-level
Specification
Process

Software-related

System ASW

System-level
Integration &
Qualification Process| Support to

N AIT

( Software p

Requirements
Specification Process

. Qualification
Domain

Context

Validation wrt Support to ASW
RB Process Qualification

Competence
Center
Software w ASW S.oft\{vare Context
Requirements Validation Validation wrt

Specification Processj TS Process
Software ASW Software

Architecture [ Components-----------=m--nmmoo- Integration Test
Engineering Process Integration Process

N ASW

---------------------- Components

Software Test
Design Process
Software
Implementation
Process
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TOBSW Layered Architecture

Application
Layer

Application
Services
Layer

Machine
Services
Layver

HW Laver
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AOC or GNC

THC

EPS

PDHT

Yy
TT&C C-5AR

MODE MANAGER

Asembly manager

Basie Utilities & Services

PUS

SSINIT

W - HW Handlers

ON BOARD HW
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TOBSW Layered Architecture

Application

Services Basic Utilities & Services
Layer

( \‘ Ildocumento non deve essere riprodotto, modificato, adattato, pubblicato, tradotto in qualsiasi forma sostanziale,
\_/ intfuttooinparte, né divulgato a terze parti senza il preventivo consenso scritto di Thales Alenia Space

/)
@) 20/12/2018

14

—_ Author: Paolo Serri T

(73) ( @\w 2017 Thales Alenia Space THALES ALENIA SPACE OPEN
AN

|/ Rif. Modulo = 83230347-DOC-TAS-IT-004



Easic Utility Service (BUSV)

Implementa un’astrazione dei sottostanti Driver
.. Logica di gestione canali di comunicazione
-e. Handling degli errori
8. Gestione Code diTC e TM S -
8. Gestione del tempo di sistema
8. Accesso a tutte le aree di memoria del computer d| bordo

8. Registri
“o. Memorie Non Volatili

“e. Interrupt Manager

\
N
A
i
N
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TOBSW Layered Architecture

Application

Services
Layer
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Hacket Utilization Standard (PUS)

I riferimento € ECSS-E-ST-70-41 T
8. Fornisce la specifica di un insieme d| serwz—n --------------------------------- .

- 22 ~

di bordo

“e. | servizi forniscono supporto alle |
applicazioni nell’avionica. 7 = e
8. Forniscono un'interfaccia s’rondordi erso—"i L
terra i E m ; ; service
8. POssono essere configurati e ri’roglid’ri Ia | % i :I ] subservice
base alle specifiche esigenze di m|ss|one T |
i ; % ; Ground Segment
i é subseice E i A
-

T o s s e o -
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Servizi PUS overview

PUS 1 (telecommand verification)

PUS 2 (device commanding),

PUS 3 (housekeeping & diagnostic reporting)
PUS 4 (statistics reporting)

PUS 5 (events reporting),

PUS 6 (memory management)

PUS 9 (on-board time management),

PUS 11 (time-based schedule management)
PUS 12 (on-board monitoring).

PUS 14 (packet transmission management)
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PUS 15 (on-board storage & retrieval),

PUS 17 (connection test)

PUS 18 (OBCP management)

PUS 19 (evant-action management)

PUS 130 (command database management),
PUS 131 (orbit management)

PUS 132 (position-based schedule management),
PUS 133 (two-step TC management)

PUS 134 (TC batch management),

PUS 160 (RM oscillator management)
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TServizi PUS overview

[ PUS 1 (telecommand verification) ]
[ PUS 17 (connection test) ]
[ PUS 3 (housekeeping & diagnostic reporting) ] [ PUS 18 (OBCP management) ]
[ PUS 6 (memory management) ]
[ PUS 12 (on-board monitoring) ]
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TOBSW Layered Architecture

Application
Layer
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TAﬂitude & Orbit Conirol (AOC)

Si occupa del mantenimento in orbita del satellite e/o della

navigazione

8. Implementa complessi algoritmi di controllo di assetto

“e. Calcola posizione e assetto basandosi su g~
-e. Star Tracker <
o GPS
8. Gyroscopi

8. Applica correzione con
8. Thruster
“®. Reaction wheels
8. Magnetotorquers
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TOBSW Layered Architecture

C-5AR

TI&c PIL

Application

Layer
Asembly manager
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Bssembly Managers (AM)

Si occupano della gestione di alcuni sottositemi di bordo
“®.. Termico

8. Controllo di temperature basato sull’uso diriscaldatori gestiti in abse alle
temperature acquisite.

. Eleftrico

8. Controllo della rete di distribuzione elettrica
8. Monitoraggio delle tensioni fornite

. Payloads

8. Configurazione

8. Comando

& Acquisizione telemetrie

“e. Monitoraggio delle funzionalita

0o

0o
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TOBSW Layered Architecture

Application
Layer

MODE MANAGER
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TMode Manager

Si occupano della transizione tra i modi operativi
e. Esegue transizioni di modo autonome
8. E.g. conferma la separazione dal lanciatore
e. Riceve da terra le richieste di fransizione di modo
8. Asserisce la configurazione del modo di desfinazione
8. Controlla i parametri degli AM e/o dei sottomodi di AOC
. Conftrolla i pre-requisiti per attuare la transizione di modo
8. Confrolla i parametri degli AM e/o dei sottomodii dl"
8. Conferma che i modi di partenza e deshnozr] :
8. Solo alcune transizioni sono permesse F
e. Si occupo di ’rronsmom di modo di recovery
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TMode Manager

Si occupano della transizione tra i modi operativi
e. Esegue transizioni di modo autonome
8. E.g. conferma la separazione dal lanciatore
e. Riceve da terra le richieste di fransizione di modo
8. Asserisce la configurazione del modo di desfinazione
8. Controlla i parametri degli AM e/o dei sottomodi di AOC
. Conftrolla i pre-requisiti per attuare la transizione di modo
8. Confrolla i parametri degli AM e/o dei sottomodii dl"
8. Conferma che i modi di partenza e deshnozr] :
8. Solo alcune transizioni sono permesse F
e. Si occupo di ’rronsmom di modo di recovery
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The Multicore Approach

The Hypervisor

Utilizzo di un Hypervisor per garantire
8. Segregazione Spaziale
8. Segregazione temporale

“e. Facilita di integrazione dei vari SW nell’ambiente MultiCore

AVIONIC GNSS
Partition Partition
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TContexi

Avionic software test environment
8. Validate the ASW before having the real hardware

The environment components are
8. MTP (Ground)
e. ECHO
-e. OBE
e TCC
~o. TESLA
“e.. SDVE (Satellite)
8. SIMSAT
. TSIM
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TMTP

Main Test Processor

Conftrol Environment that permits to:
8. Send Telecommands
“®. Monitor telemetry packets
8. Monitor telemetry parameters
8. Automatically execute satellite procedures

8. Operational commanding

-o. Satellite functional test
“®. Avionic Software
8. Aftfitude control algorithm

20/12/2018 Ildocumento non deve essere riprodotto, modificato, adattato, pubblicato, tradotto in qualsiasi forma sostanziale,
in tutto o in parte, né divulgato a terze parti senza il preventivo consenso scritto di Thales Alenia Space \

30

Author: Paolo Serri

2017 Thales Alenia Space THALES ALENIA SPACE OPEN |
Rif. Modulo = 83230347-DOC-TAS-IT-004




TSDVE

Simulation Development & Validation Environment

The SDVE simulates the satellite behavior around the Avionics
Software

8. TC/TM hardware and communication link
. OnBoard Computer hardware

-e. Satellite Attitute

“®.. Processor emulator

Developed on SIMSAT real-time framework
8. High model configurability
“®.. Prepacked User Interface
<o Time based event manager
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TSIMSAT

Main Components

e. Kernel & MMI (Man-Machine Interface)

8. Discrete event scheduler e. Log viewer

8. Model execution engine . Models Browser (Simulatie e)

. Logger . Event viewer ‘
<e.. User models ~e. Data viewer (graph and olphomﬁm‘;

e. C++ models o. Commander:
8. Tsim (Processor Emulator) 8. Simulation &o
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EIMSAT

Main Components Schematic
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TSIMSAT

Main Components Schematic
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The processor emulator

What is it and what is Tsim

A processor emulator permits to verify and validate a cross-compiled
SW without use a developement board.

TSIM is ERC32 and LEON processor family emulator Go:sler produc’r S
name.

&. Can be used as stand-alone emulator

8. Can be included as a static library
“®. Inside SIMSAT it can be considered as an user m;f
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TSIMSAT

Main Components Schematic
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SIMSAT

Kernel Interface

37

Permits to interact with the Kernel to:
8. LOog a message
8. Request a time based schedule of a service

9. One shot execution
8. Cyclic execution

-e. Publish models and model data
8. Publish a model service
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TSIMSAT

Main Components Schematic
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TSIMSAT MMI

Log Viewer

‘

[ Log Viewer (Logger) &2 @® # ¥ =0
LoglD Type Sim Time Site Source (4]
656 INFD 014 Kernel Unknown test
B57 INFO 025 Kernel Unknown test BEGIN
658 INFD 0.25 Kernel Unknown test
660 INFD 4,375 Kernel Unknown test
661 INFO 4 492566288 | Kermnel Unknown test SMU Initial Mominal Configuration
662 INFD 45 Kernel Unknown test
B63 INFO 4625 Kernel Unknown test »> Send TC HPC1M LRM_RM_1_Available_True
664 INFO 6.25 Kernel TC_DEC 1 Incorrect CRC in packet was replaced
665 INFO 6.25 Kernel TC_DEC_1 Sending Clear TC segment to CPDU_1
666 INFO 6.25 Kernel PROT RES 1 LrAvailable set to TRUE

|>]

SAT 43.5- 50V...
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TSIMSAT MMI

Schedule Viewer

Commander @ Schedule Wiewer &2 E Properties (Runtime)

MName Event Id Time Kind Id A Exec Time Cyele Time Event Count Persistence ml
RTC_COUMTER_2.Pulse i Simulation Time 7195 776 0003906250 Persistent

RTC_COUMTER_1.Pulse 18 Simulation Time 7195 777 0,003906250 Persistent

TmFrameFilter2 FilterTf g Simulation Time 7195 780 0,010000000 Persistent

TmFrameFilter! FilterTf 5 Simulation Time 7185 78O 0,010000000 Persistent

TeServer2 TeFrameHandlerPoll 5] Simulation Time 71595 80O 0,025000000 Persistent

TeFramelnputServer. TeFrameHandlerPall 2 Simulation Time 7195 800 0, 050000000 Persistent

TeServer! TeFrameHandlerPoll 3 Simulation Time 7195 800 0,025000000 Persistent

TeTimerl. SortBuffer 4 Simulation Time 7195 800 0,050000000 Persistent

PPS_COUNTER_1.Pulse 21 Simulation Time 7195 800 1,000000000 Persistent

TeTimer2. SortBuffer 7 Simulation Time 71595 8OO 0,050000000 Persistent 3

TS_COUNTER_1.Pulse 19 Simulation Time 7195 800 0,125000000 Persistent

PPS_COUNTER_2.Pulse 30 Simulation Time 7195 803 1,000000000 Persistent

TS_COUNTER_2.Pulse 28 Simulation Time 7195 803 0,125000000 Persistent

TM_MOD_1.GenerateFrame 9 Simulation Time 7195 808 0080224358 Persistent

TM_MOD_2.GenerateFrame 1 Simulation Time 7195 808 00802243598 Persistent

Spacecraft. PropagatorService 1 Simulation Time 7195 875 0,125000000 Persistent

PMOL_WD1_1.Timeout 129528 Simulation Time 7195920 0,000000000 1 Persistent

RM_1.SmiHptmUpdate 10 Simulation Time 7196 ,000 1,000000000 Persistent

RM_2 SmiHptmUpdate 12 Simulation Time 7196000 1,000000000 Persistent

Main_Bus.UpdateMainPowerBus 13 Simulation Time 7196000 1,000000000 Persistent ||

RM_2.RmTimeoutEvent 129517 Simulation Time 7196 553 0,000000000 1 Persistent [~]

| | 1 | E|
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TSIMSAT MMI

Schedule Viewer

™ Commander (> ) Schedule Viewer £3 Properties (Runtime) it (E =0
Name Event Id Time Kind Id 4 Exec Time Event Count Persistence

RTC_COUNTER_2.Pulse Simulation Time - 7195776 - - Persistent

RTC_COUNTER_1.Pulse 18 Simulation Time . . Persistent

TmFrameFilter2 FilterTf 8 Simulation Time Persistent

TmFrameFilter! .FilterTf 5 Simulation Time Persistent

TeServer2. TeFrameHandlerPoll B Simulation Time Persistent

TeFramelnputServer. TcFrameHandlerPoll 2 Simulation Time Persistent

TeServerl. TcFrameHandlerPoll 3 Simulation Time Persistent
FFPS_COUNTER_1.Fulse 21 7195 800 1,000000000
TeTimer2. SortBuffer 7 Simulation Time Persistent

TS_COUNTER_1.Pulse 19 Simulation Time Persistent

PPS_COUNTER_2.Pulse 30 Simulation Time Persistent

TS _COUNTER_2.Pulse 28 Simulation Time Persistent

TM_MOD_1.GenerateFrame 9 Simulation Time 7195 808 Persistent

TM_MOD_2.GenerateFrame 1 Simulation Time Persistent

Spacecraft. PropagatorSenvice 1 Simulation Time Persistent

PMOL_WD1_1.Timeout Simulation Time 1 Persistent

RM_1.SmiHptmUpdate 10 Simulation Time Persistent

RM_2. SmiHptmUpdate 12 Simulation Time Persistent

Main_Bus.UpdateMainPowerBus 13 Simulation Time Persistent

RM_2. RmTimeoutEvent 129517 Simulation Time 1 Persistent v
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TSIMSAT MMI

Schedule Viewer

™ Commander (> ) Schedule Viewer £3 Properties (Runtime) =0
Name Event Id Time Kind Id A Exec Time Cycle Time Event Count Persistence
RTC_COUNTER_1.Pulse 18 Simulation Time 195 777 0,003906250
TmFrameFilter] . FilterTf Simulation Time 195,780 0010000000 ersistent
TeServer2. TeFrameHandlerPoll (5] Simulation Time "ersistent
TeFramelnputSemver. TeFrameHandlerPoll Simulation Time *ersistent
TeServer]. TcFrameHandlerPoll 3 Simulation Time "ersistent
TcTimerl. SortBuffer 4 Simulation Time *ersistent
PP5_COUNTER_1.Pulse 21 Simulation Time "ersistent
TeTimer2, SortBuffer Simulation Time ersistent
TS_COUNTER_1.Pulse 19 Simulation Time "ersistent
PPS_COUNTER_2.Pulse 30 Simulation Time "ersistent
TS_COUNTER_2.Pulse 28 Simulation Time "ersistent
TM_MOD_1.GenerateFrame 9 Simulation Time ersistent
TM_MOD_2.GenerateFrame 1 Simulation Time "ersistent
Spacecraft. PropagatorSenvice 1 Simulation Time ‘ersistent
PMOL_WD1 1. Timeout 12952¢ Simulation Time 1 "ersistent
RM_1.SmiHptmUpdate 10 Simulation Time 1,000000000 *ersistent
RM_2.SmiHptmUpdate 12 Simulation Time 1,00 "ersistent
Main_Bus.UpdateMainPowerBus 13 Simulation Time 1,000000000 ersistent
RM_2.ERmTimeoutEvent 129517 Simulation Time 196,553 0,00 1 "ersistent v
20/12/2018 O e e s 0 G e e G e
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TSIMSAT MMI

Schedule Viewer

™ Commander (> ) Schedule Viewer £3 Properties (Runtime) it (E =0
Name Event Id Time Kind Id 4 Exec Time Event Count Persistence
RTC_COUNTER_2.Pulse Simulation Time - 7195776 - - Persistent
RTC_COUNTER_1.Pulse 18 Simulation Time . . Persistent
TmFrameFilter2 FilterTf 8 Simulation Time Persistent
TmFrameFilter! FilterTf 5 Simulation Time Persistent
TeServer2. TeFrameHandlerPoll B Simulation Time Persistent
TeFramelnputServer. TcFrameHandlerPoll 2 Simulation Time Persistent
TeServerl. TcFrameHandlerPoll 3 Simulation Time Persistent
TcTimer!. SortBuffer 4 Simulation Time Persistent
PPS_COUNTER_1.Pulse 21 Simulation Time Persistent
TeTimear? SanBufar 7 Simulation Time 0 OEAODOONN Parcictant

Ts_COUNTER_1.FPulse 19 Simulation Time 7195 800 0,125000000

TS _COUNTER_2.Pulse 28 Simulation Time Persistent
TM_MOD_1.GenerateFrame 9 Simulation Time Persistent
TM_MOD_2.GenerateFrame 1 Simulation Time Persistent
Spacecraft. PropagatorSenvice 1 Simulation Time Persistent
PMOL_WD1_1.Timeout Simulation Time 1 Persistent
RM_1.SmiHptmUpdate 10 Simulation Time Persistent
RM_2. SmiHptmUpdate 12 Simulation Time 7196000 Persistent
Main_Bus.UpdateMainPowerBus 13 Simulation Time Persistent
RM_2. RmTimeoutEvent 129517 Simulation Time 1 Persistent v
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TSIMSAT MMI

Simulation Tree

Shows models, models data and model operation

b e SimControl . . .
. ~| Show/Hide operations in free
v (% CS2G i- il Im a = o E] = =08 i
b 2 Tsim g & X 9§ _}‘J
- %Spacecraﬂ ¥ -w I_upﬂbchlﬂll ":"
b € X_Spacecraft b @2 U_Spacecraft B
b @ Y_Spacscraft b €3 P Spacecraft
b €2 U Spacecraft N
e
b €2 P_Spacecraft ’-% sMU
< @ SMU b @ Display
b @ TEMPESTA_NEXT 1 b @ DisplayRecursive
bE AURUM 1 < b @ SetDebug
b TC_DEC 1
ngwh - b @ SetDebugRecursive
> %TM__MODJ b @ SetDebuglevel
bR RM 1 b @ SetDebuglevelRecursive
b €5 TEMPESTA_NEXT 2 \b @ SetFailed
> B AURUM 2 b & TEMPESTA_NEXT 1
b €3 TC_DEC_2 b @ AURUM. 1
b PM 2 -
b & TM_MOD_2 b & TC_DEC_1
b €2 RM 2 = T
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TSDVE Models services

Common Services

Each SDVE model publish the following services:
®. Display
. Print on log Viewer the data of the caller model.
. Se’rDebug
. Enable/Disable the model debug mode (usually enable @ moyor;_j__:__.
8. Se’rDebugLeveI it

8. Permits to set the debug verbosity level
(really implemented on limited set of model)

“&.. SetFailed

-®. Permits fo simulate the model failure
-e. SetPowered

8. Permits to switch on/off a powered unit

".

The Recursive version of each service oc’rs 0
submodels.

Il documento d dH modf ato, ada rrr pbb\ ato, tradottoin qu \ frm ostal
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TSDVE Models services

Model specific services

Reconfiguration Module
8. SetSeparationSwitch
“®. RaisePmAlarm
e RaiseBatteryAlarm

Interrupt Manager (Epica/Aurum/Tempestq)
8. Forcelnferrupt
8. Clearinterrupt

TC Decoder
“®.. InjectTcFrame
“e. InjectTcSegment

Each REG_SET
-e. WriteRegister o

\
N
A
i
N
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TSDVE Models services

Model specific services

1553 BUS Controller
8. SendDataBlock
8. AcquireDataBlock
“®. ProcessCommandBlock

553 BUS

8. SetRTDumpEnable
8. SetDumpfFile

8. CloseDumpFile

. ShowBusUnNits

1553 Remote Terminals
“o. Forcel553Word

e.. Unforfe1553Word 4
-o. SetForceStatus

—
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TSDVE Models services

Call model services

MMI Commander

A Commander & @ Schedule Viewsr = Properties (Runtime)
®. One command at time (evemse |
= History Status Stack | Cbjects | Script Files
( @ N N O re Use Alias Path Status
ScriptHast ! Active
Kernel

Active

Javascript SIMSAT Engine I

| Active

. Automatic procedure

. Reuse of script file :

AII the approaches share the same syntax: ;_;('
. Eg: BUS_1.SetDebug(1)

The model to use has to be in the Objects list, if The"
drag and drop it from the simulation tree.

s,

Directly from a TESLA sequence (MTP side) u§|h
e EQ: send_rc_ou’rpu’r(”DSS", BUS_1 .SeTDebug(lh));..‘_
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TSDVE Models services

Javascript Simsat example

/!
function SMU_ON()

/1
{

sk sk sk ok Sk sk sk ok ok Sk skesk sk ok ok sk skesk skook ke skeskosk sk sk ke sk sk sk ok sk skeskskosk sk sk sk k sk k1Y o
AddComment( )

AddComment("SMU_ON BEGIN");

sk sk sk ok Sk sk sk ok ok Sk skesk sk ok ok sk skesk koo ke skeskosk sk ok ke skosk sk ok sk skskskosk sk sk sk ksk k1Y o . -
AddComment( ); g

Scheduler.SimTimeWait(1000);

Scheduler.Start();

Scheduler.SimTimeWait(2000);

AddComment(" ")
AddComment("SMU Initial Nominal Configuration®);
AddComment(" ")

AddComment(">> Send TC HPCTM LRM_RM_1_Available True”)
TcinjectPoint.InjectTcFrame("23 FFO0 11 00 c0 10 21 c0 00 OuO 0_3 OT__ (
MMI.Wait(500);
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BSW test on SDVE - case of study

BUS Traffic

1553 BUS

Command
acquisition

=
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BSW test on SDVE - case of study

BUS Traffic

1553 BUS

’L

READ

Sensors
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TSDVE test case of study

BUS Traffic

1553 BUS

Sensors

modificdll, adattato, pubblic
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BSW test on SDVE - case of study

Thermal conftrol loop

1553 BUS

sostanziale,
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BSW test on SDVE - case of study

Thermal control loop

i}
N7-4pr07 123532125

|
201 7-4pr07 1224257125

Jesciption [ EngValue [ Unit | RawValue | Time

| TagMame [ Status Soale [

BITHO1_1 BATY 1360 degC xCDO 12:4287 TCT20001 GO 10

& Commander| (¥ Schedule Viewer 1 Properties (Runtime) | [ *Data Viewer £3
= Unknown Graph Display [1]

Unknown Graph Display [1]

1575

ECHO

E G4 7]

N T N 0 [ =

OB Be¥="®

=0 x

1550
1525 \
/\ A\
1500 N
1475 |
1450 |
1425 | LN
1400 | \
1375 1
1350 | \
1325 1 \
1300 | /

1275

Value

1250 \
1225 AN / \
12,00
"7 \ /
IMSAT 1 =

125 | \
11,00 1 \
1075 1
1050 1
1025 1 /
1000 |

975

2017/04/07 - 10:36:00 000 201704107 - 10:37:00.000

2017/04/07 - 10:38:00.000 2017/04/07 - 10:38:00.000

Zulu Time:

— CS2G/Spacecral THNWY_THNMTemperature[0] |

2017/04/07 - 10:40:00.000
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Tesi / Tirocini

56

-e. Studio di T-EMU
~e. Sostituzione di TSIM con T-EMU (probabile tesina)
-®. Confronto tra simulatori Leon4 ibridi e basati su emulatori (vantagaqi,

svantaggi, performance,..)
-®. Analisi prestazioni T-EMU

. Simulatore ibrido basato su schede GR 740 (Leon4).
8. Limiti e funzionalitd del simulatore ibrido basato su b ard GR 740

8. Hoft restart su simulatori ibridi, ovvero salvataggio dée
determinato istante e ripristino in un secondo m‘m"’
ripristino

o

do’rabonk ,,--.
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“®. Modellazione / Prototipazione di un'implementazione SW per TM/TC
decoder ed encoderSostituzione di TSIM con T-EMU (probabile tesina)

e ON board SW Cybersecurity (Innovative integrity check on Avionic
SW e crittografia SW) o

“e. Tecnologia SW TTEthernet su Avioniche di Bord
e qualifiche SW '

Hd met d pdn modificato, dni pbbl 11dﬁ n qual I frmcstnz'\ce
20/12/2018 Vﬂ d \g I atel arti s nzcl\pre ritto di Thal \ s Alel Sp

Author: Paolo Serri

) 2017 Thales Alenia Space THALES ALENIA SPACE OPEN |
Rif. Modulo = 83230347-DOC-TAS-IT-004




Tesi / Tirocini

8. CFDP - SW protocol stack mock up per Satellite Command & Control
( trasferimento di files Ground/Bordo e Bordo-Bordo)

“@. Benchmarks of Innovative IV&V SW tools and methods to automatize
Avionic SW qualifications

20/12/2018 Ildocumento non deve essere riprodotto, modificato, adattato, pubblicato, tradotto in qualsiasi forma sostanziale,
in tutto o in parte, né divulgato a terze parti senza il preventivo consenso scritto di Thales Alenia Space

58

Author: Paolo Serri

2017 Thales Alenia Space THALES ALENIA SPACE OPEN |
Rif. Modulo = 83230347-DOC-TAS-IT-004




