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WHAT ARE SYSTEM DATA?

nd-have

System data.are shared by several eleme

to be mamnaged in a centralized way to avoid inconsistencies.
A data item may have different names depending on the context, but it has a unique definition

)

SAT- PARAMZ213

?

On-board Software

Flight Dynamics

SATELLITE MASS Need for aliases

MSAT

OCS simulator MASSESAT

Mission control centre

operation simulator __—

Ccnes

SYSPAR_MASS

2 ADCSS Workshop 23-25 October 2012 — Marie-Claire Charmeau - CNES



EXCHANGES OF SYSTEM DATA

System data are exchanged through system interfaces

is image cannot urrently be displayed.
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EXCHANGES OF SYSTEM DATA
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LIFECYCLE OF A SYSTEM PARAMETER
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LIFECYCLE OF A SYSTEM PARAMETER
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A NEW APPROACH FOR ALL FUTURE MISSIONS

Data collection Data management

- @ o Database
NOW » management
@ RSN tool
Excel
@ - ® Consistency problems
® Complex validation

e Different conceptual data models

@ on each mission
IN THE <;>

N ® Unique conceptual data
NEAR :
CUTURE ADS model used from collection
COCPIT to data management for all
missions, defined in ISIS
context with satellite

SAT-DB
primes /
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THE ADS-COCPIT DEMONSTRATOR

is image.

Configuration

for a mission
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: 4

graphics -
=

cannot curenty be dispayed.

ADS

conceptual data model

Data storage and

persistency
4
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Configuration

management
4

Presentation of
data by types

7

Edition/management

4 import-export
14

A
ADS Workshop MMI

A stand-alone version of ADS workshop also exist
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A CONCEPTUAL DATA MODEL BASED ON ECSS-E-ST-70-31

2@ SYSTEM
=5 BUBSYSTEM
3¢5 INTERPRETATION FUNCTION
=@ SYSTEM PARAMETER (PROPERTY)
i > Alias
..... @ GROUND ALARM
..... < ON-BOARD CHECK
=& EQUIPMENT
=12 SOFTWARE PRODUCT
=] SOFTWARE MODULE
=-€5% FUNCTION
=] ALGORITHM
¢y ASSEMBLY
() ONOFF DEVICE
=8 MEMORY BLOCK,
=] MEMORY SUBBLOCK

[ MESSAGE

----- < COMMAMD

=-§% CPOU

e Output Line

=45 APPLICATION PROCESS

----- 4 REPORTING DATA

=48 PUS SERVICE

¢ MODE

----- 4 SCHEDULE

----- @ GENERIC TELECOMMAND
----- 4 INSTANCE OF TELECOMMAND
4% GEMERIC TELEMETRY
4@ INSTANCE OF TELEMETRY
----- & ACTIVITY ARGUMENT

----- < PROCEDURE

e

SSM elements (physical and functional):

® System, subsystem, equipement, softw
product, memory block...

o Element properties are expressed eithe
model (if predefined) or as system para
(at any level)

Monitoring and control elements:

@ Reporting data
® Arguments

® Telecommands
o Telemetry

e Alarm

[are

r in the
imeters
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A MODEL EXTENSION FOR SYSTEM ENGINEERING

Additional elements:

e cannat curretly be displayed

o Interfaces

@ Simulation models
Atelier Donnees Systeme _ O] x|
File Edit Configuration Help
TR | & SalglenE] dws e aF e[
2. ADS Mavigatar | o7 Dutlinel = O || s BD_TEST_SAT.adsdi |‘,§§5 BD_TEST_SAT_foms.. L] THE_GEMERIC_PLS_L. . |;§5 DEMD. adsdi [;'gs DEMOMODEL adsdi 52 | = 0O
| o m = | & 2 = ||/DEMOMODEL/DEMOMODEL adsdi -
= @) DATAMODELVIEW Ly Skt
E@ SYSTEM v 1§ Marquee J
Blsaw SUBSYSTEMT J Hote [ SUBSYSTEML (SYSTEM) [ % SUBSYTEMZ (SYSTEM)
Fogan SUBSYTEM2 i
=4 INTERFACE SET (= Elements &
#-[Z] INTERFACE @ System dep ] d fice
=@ SIMULATOR i [ ERCHANGE
: : -5 h
;% GENERIC SIMULATION MODEL - el [) INTERFACE {INTERFACE SET)
“ode INSTAMCE SIMULATION MODEL ||| = Relations @
----- @ Vue Physique DefaultMame &= Lkl _ILI
_. Py Rl :
-4 External libraries
P{Q&e&l}gﬂ Tg Link Hierarchy| 1 Prablems = :{:::) i
[F] INTERFACE
- — D efinition Level = ;[
Maming and Description Formal Defirition =
Dramain Interface Producer
" aliclation Interface Type =
R L!st of Diomain dpplicability =
Ligt of Interface Consumers
Gieneral List of Parameters
Advanced Lizt of uzer darmains =
Lang description -
Mnemanic |I=
Marne |I= INTERFACE

gearch ...

[T case sensitive

|

The Comment of the CocpitD ata

J
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EXPRESSION OF PREDEFINED PROPERTIES

[

E-4@) System Database MISSION_X
=4 THE_GEMERIC_PUS_LIBRARY
4@ STATION_NETWORK
5-@ SATELLITE_f

El 5 ADCS
=) STARTRACKERT
-5 STR1_SOFTWARE
w8 PHYS_STARTRACKERT
EI{E‘, FUMC_Properties
~{F) 5TR1_OMOFFDEVICE
-8 STR1_MEMORY

@- STR1_IODEYICE
------ | STR_MG_STRDATAI
=5 STHRTRACKER?
-5 §TR2_SOFTWARE
w8 PHYS_STARTRACKER?
EI{E, FUMC_Properties
~{f) 5TR2_OMOFFDEVICE
-8 sTRZ_MEMORY
-5 STRZ_IODEVICE
-4 ADCS_AP

Faea DHS /
¥ MEMORY

%) DHS_&P
E] ,.:. MECA_THERM

Jﬁ,.ﬁ[!@;{ﬁ[tiﬁﬁ E Link, Hierarchy | 1 Problems

¥ anonyme

- Maming and Description

Fropert
Addrezsing Technique

Crarmain

Comment

W alidation

Commaonality lewel

bl anagement

Confidentiality lewel

General

Configuration Statuz
D ata provider

Simulation

Definition Lewvel

Operational

Element provider

Advanced

Some elements
have predefined
engineering
properties

11 ADCSS Workshop 23-25 October 2012 — Marie-Claire Charmeau - CNES

statuz
( ]
: amain Applicability

Lizt of redundant System Elements
Lizt of uzer -:I-:umalns

emory .-'-‘-.ccesml:uhtj,l
Memary Type
Memur_l,l wclru:l lenath

Marme

Frovider domain
Hepresentatlnn Lewel
sazible for validation

zaon status

Yalue
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EXPRESSION OF OTHER ENGINEERING PROPERTIES
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=) System Database MISSION_X

- THE_GEMERIC_PUS_LIBRARY
@) STATION_NETWORK

=@ SATELLITE_1

~iea COMMON

B OGS

=8y STARTRACKERI

12y STR1_SOFTWARE
w8y PHYS_STARTRACKERT

@ STR1_RTADDRESS
(@) STR1_ONOFFDEVICE
-8 STR1_MEMORY
(&) STR1_IODEVICE
----- i STR_MG_STRDATAT
=8 STARTRACKERZ
1= STRZ_SOFTWARE
28§ PHYS_STARTRACKERZ

Ex’ﬁ PHY'S_Properties
{ - STRZ MASS

- FUNC_Froperties
(@) STRZ_OMOFFDEVICE

e eTEY MEMOEY

----- <+ Document Configuration Tag

; - STR2_MAXCURRENT
1:'% PH*'S_CalibrationFunctions

& STR1_POSITION

Haming and Description

Property

| Walue

D'amain

" alidation

hd anagement

General

Type

Advanced

System
parameters
may be used

| to define any

property
(simple

| value,

=

record, array,
matrix)
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EXPRESSION OF OTHER ENGINEERING PROPERTIES
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=) System Database MISSION_X |

i @) THE_GEMERIC_PUS_LIERARY

----- @ STATION_METWORE

El 8@ SATELLITE_T

~iea COMMON

Elaan ADCS

=8y STARTRACKERI
STRI SDFTW&HE

& STR1_POSITION

Haming and Description

Property

| Walue

D'amain

" alidation

hd anagement

General

Type

Advanced

- ﬁ STR1_RTADDRESS
(@) STR1_OMOFFDEVICE
-8 STR1_MEMORY
() STR1_IODEVICE
...... | STR_MG STH[V
a--% STARTRACKER2
1=y STRZ_SOFTWARE

B % PHYS_STARTRACKER2 4—5

e eTEY MEMOEY LI
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EXPRESSION OF PRODUCT CONFIGURATION DATA

= @) System Database MISSIONX <l @ sTR1_PoSITION
@ THE_GEMERIC_PUS_LIBERARY | —
""" STATION_METWORE. Maming and Description Liopelly I "-.ialue
=@ SATELLITE_1 Derni Comment iz
e COMMOM e Commanality level =
E|_J;—-_ ADCS Yalidation I:|:|r'|f?|:|Er'|ti-.alitj,I lenvel =
28 STARTRACKER Management gﬂ?flgurat}dnn Status =
.f} STR1_SOFTWARE General D:t: ?;D;; i =
. % PHYS_STARTRACKER1 Tupe D efiritior Level ._;
= BN P'DDE”'ES Advanced List of Domain Applicability =
Lizt of uzer domains i=
Long description =
b riernonic =
Name i= 5TR1_POSITION

: : r-~-rider d ;
@ STR1_RTADDRESS A configuration nst| CONfiguration item ID
(@) STR1_OMNOFFDEVICE it
-8 STR1_MEMORY
~{5) STR1_IODEVICE
----- ] STR_MG_STRDATAT
B % STARTRACKER2
I3 STR2 SOFTWARE

tag WI” be Used to ZI:EPS: Part Number in satelite frame
describe product | _
configuration data s Serial Number

(as in 70-31) — not Lot Number
yet implemented

Model ID of Manufacturer

l ﬁ' 5 T F2_hAaSs
: & - STR2 MAXCURRENT
{E} PH''S_CalibrationF unctions
[:Iiﬂ-. FUMC_Propertiez

@ STRZ_OMOFFDEVICE
I eTEY MEMOEY LI

S
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USE OF LIBRARIES

This library is part of the model

2@ System Database MISSION_X
IR THE GEMERIC PUS_LIBRARY
@) STATION_METWORK

o4 SATELLITE_1

&

£ 53 @ Yue Physzsique Defaultdame
EI@‘ Extermnal libranies

External library used
for instantiation of
elements

{@ THE_GENERIC_PUS_LIBRARY

Lizt of Destination

Ligt of Source
Ligt of user domaing
Long description

kremaonic

M ame

Frovider domain
Shaort description

Type
W alidation statuz

Marning and Description Froperty I "nialue
; - Comment =
Qepaiy Commonality level =
Validation Confidentiality level =
M anagement Configuration Status =
Data provider =
E.enera.l Definition Lewvel =
ginushion Element provider =
Operational I
Advanced Library i tige

Lizt of Domain Applicabiliby
Lizt of redundant Spstem Elements

Obszolescence coefficient

Rezponszible for walidation

b airunn length of telecommand 2o
b airunn length of telemetny zounce

Libraries are used to share generic data between missions
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XTCE exchange format for engineering properties

Local parameters can be used to describe

may share parameter types

perties, they

® <xtce:SpaceSystem shortDescription="AOCS subsystem" name="A0OCS">
o <xtce:TelemetryMetaData>

O <xtce:ParameterTypeSet>

[ <xtce:FloatParameterType name="TYPE_OF AOCS_SCINERTIA_ 11>
O <xtce:UnitSet>

O <xtce:Unit description="kg.m2"/>
O </xtce:UnitSet>

O </xtce:FloatParameterType>

O </xtce:ParameterTypeSet>

o <xtce:Parameter shortDescription="Default satellite inertia matrix."
name="AOCS_SCINERTIA 11" initialValue="1234.567"
parameterTypeRef="/AOCS/TYPE_OF_ AOCS_SCINERTIA 11">

O <xtce:ParameterProperties dataSource="local" readOnly="true"/>

® </xtce:Parameter>

Not ideal, but the best standard we have up to now P

Ccnes
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LINK TO REQUIREMENTS

Parameter requirements are managed in a dedicated DOORS module.

It would [pé possible to transfer their definition and specified value to a
databas

E 'I1515-PARAM' cumrent 1.2 in /I515/1515 Specifications [Formal module) - DOORS

File Edit “iew Inzert Link Analsie Table Tool: Discuszsions DESIRe MYTIC kitchen Requirements RMF_kitchen RMF MYTIC Help

| B&@E ||ze= || s gt ||ee <
J"»-‘iEWIEH Parameters J ||.f3.|| levels " J - o 3 J |‘J_‘J |j T f-l H.
1 I515-PARAM Parameter |dentifier b TIC Parameter [ndex Description Yalue H I rit ﬂ

- APOSTER_AKE e e e e
- APRIORI_APE [ISIS PAR AN
- KE [1SIS-PARAM- MIS _OPS_SYST_AYAILABILL - Minirmum availability target faor CCC {no unit)
- 4AMOM_RESP_TIME 0037] iy
- ANT_SWITCH_TIME [1SIS-PARAM- MISSIDN _DATA_RATE o maximum ¥-band data rate for mission Mbps
- #PE 0038] data transfer
- ATT_RALL_ACC [ISIS-PARAM- MISSION_PLAN_PROCESSIN -, Mission plan processing time from its min
- ATT_TRANS_AUTO_ACT 0039] G_TIME arrival at CCC to the moment when it

- BUT_DUR_DATA
- AUT_DUR_EXEC

- BUT_DUR_FAIL

- BATT_CHARGE_ACLC

- CC_FUNCTION_RESTART.
- CCC_START_DURATION
- COMUI_LAUNCH_CONF

- CTRL_GROUND_&VAILAEI

1 is ready to be uploaded.
[ISIS-PARAM- MISSION_SBAMD_STORAGE 4 EOL on-board memory storage Mbits
0190] _CAPACITY capacity for mission data transmitted
by S-band
MISSION_¥BANWD_STORAGE 4 ECL on-board memory storage Ghits
_CAPACITY capacity for mission data transmitted
by ¥-band
M

[ISIS-PARAM-
o0040]

DA DURATION [I1SIS-PARAM- MNE_SAT ¢ Maximum number of satellites {no unit)
. DELT4 AMGLE 0041] aperated by the ground confrol centre

- DELTAY MIN in the context of the mission

DIAG MIM INTERY [ISIS-PARAM- DCH_DUR_THRES Threshold of OCk duration to define ]
 DISTURB_DELTA_V 0156] the accuracy levels

- DUA_RALL_ACC -| | [ISIS-PARAM- CRE_PRED_FREQUEMNCY Frequency of the arbit prediction d
4] | 2 | | _"'J
|Sa\-'e the changes that have been made ta thiz module. -
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CONCLUSION

] This image cannot urrently be dispayed.

Necessity of common or compatible conceptual data models

Standard exchange formats are missing if we except monitaring and
control data

A lot of work still to be done on the process

New model-based tools are very helpful

Ccnes

18 ADCSS Workshop 23-25 October 2012 — Marie-Claire Charmeau - CNES



	Slide Number 1
	WHAT ARE SYSTEM DATA?
	EXCHANGES OF SYSTEM DATA
	EXCHANGES OF SYSTEM DATA
	LIFECYCLE OF A SYSTEM PARAMETER
	Slide Number 6
	A NEW APPROACH FOR ALL FUTURE MISSIONS
	THE ADS-COCPIT DEMONSTRATOR
	A CONCEPTUAL DATA MODEL BASED ON ECSS-E-ST-70-31 
	A MODEL EXTENSION FOR SYSTEM ENGINEERING 
	EXPRESSION OF PREDEFINED PROPERTIES 
	EXPRESSION OF OTHER ENGINEERING PROPERTIES 
	EXPRESSION OF OTHER ENGINEERING PROPERTIES 
	EXPRESSION OF PRODUCT CONFIGURATION DATA 
	USE OF LIBRARIES
	XTCE exchange format for engineering properties
	LINK TO REQUIREMENTS
	CONCLUSION

