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Export Control Information

This document contains EU or / and Export Controlled technoloqy (data) :

| YES W NO

If YES:

1/ European / French requlation controlled content

" Technology contained in this document is controlled by the European Union in accordance with dual-use regulation 428/2009 under Export
Control Classification Number EU 9E001. (1)

™ Technology contained in this document is controlled by Export Control regulations of French Munitions List under Export Control Classification
Number [AMA3]. (1)

2/ US requlation controlled content

™ Technology contained in this document is controlled under Export Control Classification Number 9E515.a by the U.S. Department of Commerce
- Export Administration Regulations (EAR). (1)

" Technology contained in this document is controlled by the U.S. Department of State - Directorate of Defense Trade Controls - International
Traffic in Arms Regulations (ITAR). (1)

Document shared under STA OneWe-UK-2019-083.

(1) See applicable export control license/authorization/exception in Delivery Dispatch Note.
Dissemination is only allowed to legal or natural persons with right to know who are covered by an appropriate export license/authorization/exception.
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Summary

Genesis
\

‘ Current Airbus framework usage MOFLT
|

‘ Variability definition

[

Conclusion & usage
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Request from projects

MBSE yes but shall support our way of working

1. Don’t want to start from blank page
Support change on previous design to satisfy the need .

Need to reuse previous programs material and make change

Need to ensure answer to the need

Discipline architects collaboration around THE solution defined is key

ok wN

MBSE added value in reuse

Formalize knowledge and offer a mean to reuse formal definition

Use a formal description with capability to select elements and make changes

Formalize the variability accessible in solutions with coherency in the description

N s

Support functional approach to be agnostic to technical solution

5.  Only one truth : the definition model to support collaboration

This document and its content is the property of Airbus Defence and Space. It shall not be communicated to any third party without the owner’s written consent
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Reuse model starting project : key elements

Technical proposition

1. Propose a « generic functional model » definition with all available functions implementation agnostic

2.  Propose definition of all generic logical components embedding generic functions with logical architecture
proposition.

3.  Propose definition of Technical components library based on generic Asset with a technical architecture*

Constraints associated to variability

1. Need to be capable to select only what is compliant with project need
2. Need to be capable to tune model from project selection
3. Need to be capable to select equipment from product line catalog answering to the need*

Constraints associated to long time usage

1. Need to define a process to enrich generic definition with project RETEX
2. Need to define a governance for models management
3. Need to define a model organization to support model governance

This document and its content is the property of Airbus Defence and Space. It shall not be communicated to any third party without the owner’s written consent
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Chosen approach : MOFLTe +PLE technics

> MOFLT © {Airbus framework} e

v'Mission and Operation not considered for the moment T e

v’ Define functions to identify what system shall do , m; 3 J _

. -3
v" Define logical component embedding function and component exchanges . “
v Possible extension by defining technical component part of the product line* T T

»Product Line Engineering Technics

=)
v' Define variability on system definition T

. L] T
win Com=unications Lacation

v" When necessary define a configuration answering to a need o I ) e T T

v Use the defined variant to support a project
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Way of working chosen

Define part of a generic platform functional chain by functional chain

Functional Chain

150% Model

Complexity

Based on agreed decomposition

«® Operate the Payload
i

covery, for space intergrity

b1, @ Ensure spacecraft communications with the Earth
1,
,///,GEnsure spa aft mechanical and shielding performances

’ aft thermal performances
@l.lanage?\atfonn B%— @ Execute ac n

i raft at launcher separation
supply

@ support in-flight maintainance

-
A ’
!

Variability

-
~
b

i Pure variant

Plugin MBPLE

\
b
~

= == = members

Legend

= = = Package Import
ries

Manipulation

4
&
-

Project Platform

100% Model

Define variant
for projects

Variant

Provide variant
to projects with
change capability



Classical
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Functional definition

"« Define functions independently to implementation
—What my system shall do

— ldentification of all functional exchanges
—Provide mean to allocate function in different way depending on

nnnnnnn

o

§ n architecture
©

 Hierarchical approach

— Manage complexity
— —Stop when function could be allocated to logical component

&  Consider all functions used on our design
é — Functional description shall have the right level to be generic e
g — Functional description shall take into account all possible usages
< | —Functional description shall cover all common needs
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Classical approach

Added for reuse

DE

Logical definition

—

—

FENCE AND SPACE

« Define components with main target “end user” interests

— Component host functions and have Logical interface to
support functional exchanges.

— Logical Interface definition is limited to function exchanges

 Logical architecture describes end to end exchanges and shall

be agnostic to the communication means

'« Consider all components and variability used on our design

— Alternative between logical components hosting same function - —
with different implementation

9

— All necessary logical components for our system design

—
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Classical approach

Added for reuse

DEFENCE AND SPACE

Technical definition*

_____________

'« Define components part of the PBS & system configuration with T
components configuration 0 o = =

» Technical components implement logical components -—

— + Technical path used to define how a logical connection is
performed using technical connections

* “Interface end” definition is limited to function exchanges (coming
from logical definition) supported and the interface end type (ANF, M T e s
ANA, 1553, ...)

—

—

« Consider all components and variability used on our design based
on catalog*

—

CESEEEEEEEEiiiiiiY

Ve

Configuration
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Technical path usage with moFLTe

Logical architecture

: thermistor

: Thermal-OBSW

: IN_Heater Command

: heat
- IN_Heater Command : OUT_Heat_Energy_P : OUT_Heat_Energy_P

= —I . IN_temperature P - IN_temperature_P 3 : Acquire thermal reference points : OUT_Temperature

sured temperature

: OUT_Heater command

: Measured_temperature : OUT_Energy

— : IN_Heater command
: Physical_temperature
/
/ : 0BSW
/ Legend Bl [3 26.1.5 LOGICAL
Vi : :
’ ol ,? Technical To Logical Realization Link S B
echnical architecture ' W
/ - SW i = w
, : SW services L - I/ h . I I N % 3 g ! é
/ ogical/itechnical relation EErp . 83
; PL 8
! 'A : SW services S il 2 g 5 zz
& - P =
: Thermistor : Thermistor Interface  : Thermistor Interface 1 Ty BT DS
: 3 > 1ES3_Bus, : 1553 _Bus s8I T =S
- w w o o o o
1
|
i BEEEES
! BB Sol - Technical e
! i[O i Heater i 1 e
1
I L8 :CBC
e 1553_8,05 L 8 :OBSW i 1 e
. . e . | o ~
: UNREG_28V : UNREG_28 ~~. R LB :PCOU
'Realizati f logical h '
N -EE :RIU
' Realizatien of logical exchange | 1
/ 1 S~ il Thermistor i 1 .
/ 1 . ~ o .
/ ' by tech | architect
/ ; Dy tecnnical arcritecture
urieng 1 ~ ~
——— ~
Element Type: | Technical Path, Technig i e S< -
~
~
~
# Name Realized Cor’,ecﬁons Target N -
~
thermistor to OBC =" Logical Connection[: thermistor. Measured_ A
& thermistor to RIU =™ Technical Connection[:Thermistor.p1 - :RIU.p11] Criteria
3 % RIU to OBC = Technical Connection [:0BC.p1 - :RIU.p1] A : Element Type: | Technical Connection Scope (optional): | Technical electrical system ) Filter: |~
% OBC to OBSW »"™ Technical Connection [:0BSW.p1 - :0BC.p11] £ Mame | Role Role  Data exchanged
% analogic input to convertion =™ Technical Connection[p11 - :convertion_card.p11] £5 Arming status
onvertion board to 1553 management board =™ Technical Connection[:convertion_card, data - :bus manager.d ! =" 1553 E 1553 : BUS_1553 #% Fire execution Sta:"; )
~ - - - : £5 Actuator commandability
7 @ outpu =" Technical Connection[p1 - :bus manager 8 :RIU 2 = = :5APUR B 15APUR
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How to manage variability*

« Use Product Line Engineering concepts : feature model & Variation point

— Feature model to define Feature status
— Options : possible to use or not
— Mandatory : required structure usage based on multiple composite choices
— Exclusive : required but only one in front of N
— OR : required but at least one in front of N
— Parameter : associate a value to a parameter

I
Set of Feature Models Set of Domain Assets

Conflicts | _Requires . . ... ... omain
o ning ; =
— Variation point . g ' ’/\‘

— Define a relation between a model object and a feature C""“’”’”““” -l -I

— Feature selection = define a configuration
— configuration used to get only requested elements based on Variation point

Varigtion'Paint

* (deep dive in variability management not supported in this presentation it is just an over view)
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12 Airbus Defence and Space SAS — All rights reserved. AIRBUS



DEFENCE AND SPACE

WY Specification of Legical Cennection <>

of Exie

Steps to define variability with CAMEO

Variability model

package Variability management [ Feature tree ]J

«rfgs

Power configuration

«f»+SADM poweftrahébbrt : Boolean = true
«f»+Solar cell guantity : Integer =6

«fs |1

«enumerations
SAR type

DET/S3R
MPPT

Associate variability to
model elements

This document and its content is the
13 Airbus Defence and Space SAS — All
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Specify properties of the selected Existeny
#rom the Properties drop-down list to see more propertes.

ariztionPaint in the properties

ﬂ 150% model

: Power section

w Specification of Part Property <=

Specification of PrimitivePropertyVariationPoint properties

Spedify properties of the selected PrimitivePropertyVariationPoint in the properties spedification table.
Choose the Expert or All options from the Properties drop-down list to see mare properties.

& @ 2 Property2

B8 : Power section ~
Documentation/Comm =2 = ez B Properties: Al
Usage in Diagrams B PrimitivePropertyVariationPoint

Quters > >

B

nterfaces Of Type : Expression
Sub- Parts Property Name Multiplicity
Navigation/Hyperlinks - . w
Feature Impacts " Featurelmpact[l 1 - Electrical Power Svst
Connectors
Traceabili g2
ty The name of the MamedElement.
nner Elements
Relations
- [ Taas 4
< > Q) Type here to fiiter properties

Close Back Forward

ated to any thirc

== QUT_P_Section powel

..

Constraints

=" Logical Connection[:Power sectic A
+ Navigation/Hyperlinks
Documentation/Comments

vigation Hyperiink
sage in Diagrams

The name of the NamedElement.

Q Type here to filter properties

o] e B =

B ExistenceVariationPoint

Feature Impacts
Allow Branch Removal
All Realizing Elements

I+l

I

o]
-

: SADM energy transportation

- IN_P_Section power

table. Choose the Expert or All options

Ed

. FeatureImpact[L 1 - Elzctrical Power System::LOG

[

- IN_P_Section power
=

Primary to secondary converter
= I'g'l:mm energ y transportation (by jean-uc.marty @airbus

1 [ Cmmnmdmrs buim

IMPPT 5]

AR
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Generate variant for usage with CAMEO

- i Based on

Define Configuration table

Classifier: | Power configuration Scope {optional): | Drag elements from the Model Browser Filter: | ™™=
SITIEET :Solar section configuration. Solar
: Mame 1 Solar section configuration ¢ configuration. Solar section ¢ Steerable SADM : Boolean O 1 SAR Type [ a '
. regulator quantity : Integer
quantity : Integer
1 = Test configuration =1 solar section configuration : Solar section configuration & true 53R 7
2 = Ariel Configuration =] solar section configuration : Solar section configuration

- —_——— -

{} Projection analysis

Solar arrdy regilator
* Power section A IO AIE s
h

- i i : IN_P_Section power
IN_P_Solar flux e TP Section powe: £ ~..-.../: o

P_Solar flux

E Model transformation : Variant

—

— : 53R [7]
: Power secii:in 6]

Z " [+ ¢ N_P_Solar flux OUT_P_Section powel

&

o IN_P_Section power
|
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Conclusion & Usages

Done V

Way forward

v/

e Dl — ldentification and modeling other generic functions
to reach a model for generic platform (part of) based
...... r.’.’.’.’.’.’.f.f.:.’.’.’.’.’.;W on 1rst level of platform generic FBS
S .' — Use new generic functions on project for use case

_ _ _ validation
Tested with success on Project Ariel model for

— Define and develop validation rules for variant

» Power :

» AOCS | Done analysis

» COM 1 — Extend variability usage for trade off activity and
» CPS usage for other engineering data

— Application : Generic power for SAVOIR
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Thank you, any questions ?
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