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DEFENCE AND SPACE

Design satellite avionics architecture based on supplier data in an extended enterprise

Context
Problems to solve :
O Diversity of device types
O Lack of standard, disparity in exchange formats and file types
O Documents interpretation by manual transformation
O Fidelity level of data for the different phase of the process Objectives :
0 Needs assessment
0 Make the link between the needs and
the different phases of the process
- ‘ with associated level of fidelity-
- B Y specified estimated, measured
0 Develop a domain model
O Experiment
'\lCD/ EICD/MICD
User Manual
ICD/ EICD/MICD Ak _ : ]
User Manual 4L ] —— e
- T s

ICD/ EICD/MICD
User Manual
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DEFENCE AND SPACE

Needs

User story is proposed in a formal description.

Each sentence introduce the need with identification

O the user

O the reason of the need.

Associated information to each need are proposed to help
elaborating the domain model

As electrical architect, | want signal and functional connexion so that | For each signal: Identifier, Driver/receiver (direction)., Type.
prepare electrical architecture/interconnection (reliability, redundancy, Signal type properties metamodel shall contain: Transfer type, Operational range, Acquisition rate, Failure

FDIR, compatibility) to elaborate the link list for harness design emission range, Voltage tolerance, Current., Rise/fall, Timing constraints, EMC class, Number of contact /
connection. signal type, Cross strapping (multi driver / receive)., Capability of the signal type.

As functional avionics architect, | want digital raw data (device Device Acquisitions / Commands: Name, Description, Length., Digital raw data format (integer, float, enum,
acquisitions/commands) so that | design function avionics architecture char, string), Engineering data format, Calibration description / transfert function per format (bit value, LSB,
(AOCS, FDIR, SW, simulation, etc.). enum, etc.), Engineering data default value, Engineering data, Refresh period.

As DHS architect, | want transfer digital raw data so that | enable For each bus: Protocol definition (addressing, framing (message), dynamics).

functional avionics architecture and configure I/0 modules. For each signal: Message identifier, Offset.

As mechanical architect, | want the physical layout, mounting details, Reference to a STEP (AP214) file for physical data.

mass information and mechanical constraints of the device so that|  Additional drawing (for acceptance by engineers) .

can accomodate the device in the overall spacecraft design. The coordinate system and point of reference must be identical in STEP and additional data.

Various additional parameter that are not covered by STEP including : Mass and dimensions with accuracy,
Material of structure, Center of gravity, Moment of inertia, Mounting surface requirements (area, roughness,
coating), Mounting hole pattern, Mounting hardware, location and torques.
Device constraints may concern vibrations, for example.
As thermal architect, | want the device's thermal device characteristics Thermal data with reference to the physical layout as applicable: Solar absorption., Thermal
so that | can analyse ist contribution to the thermal spacecraft design emission/dissipation, Thermal contact conductivity, Thermal capacity, Heat flow.(parameter may depend on
and specify the thermal control system. the mode of operation)

As AIT architect, | want device constraints, type of interface and Device constraints may concern TC forbidden in such and such mode, etc. Us
functional interface so that | to start FGSE develobpment.
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Needs As electrical architect, | want signal and functional connection so that |
prepare electrical architecture/interconnection (reliability, redundancy,
FDIR, compatibility) to elaborate the link list for harness design

connection.

As electrical architect, | want signal and funct nexion so that | For each signal: Identifier, Driver/receiver (direction)., Type.
prepare electrical architecture/interconnection\reliability, redundancy, Signal type properties metamodel shall contain: Transfer type, Operational range, Acquisition rate, Failure

FDIR, compatibility) to elaborate the link list for harness design emission range, Voltage tolerance, Current., Rise/fall, Timing constraints, EMC class, Number of contact /
connection. signal type, Cross strapping (multi driver / receive)., Capability of the signal type.

As functional avionics architect, | want digital raw data (device Device Acquisitions / Commands: Name, Description, Length., Digital raw data format (integer, float, enum,
acquisitions/commands) so that | design function avionics architecture char, string), Engineering data format, Calibration description / transfert function per format (bit value, LSB,
(AOCS, FDIR, SW, simulation, etc.). enum, etc.), Engineering data default value, Engineering data, Refresh period.

As DHS architect, | want transfer digital raw data so that | enable For each bus: Protocol definition (addressing, framing (message), dynamics).

functional avionics architecture and configure I/0 modules. For each signal: Message identifier, Offset.

As mechanical architect, | want the physical layout, mounting details, Reference to a STEP (AP214) file for physical data.

mass information and mechanical constraints of the device so that|  Additional drawing (for acceptance by engineers) .

can accomodate the device in the overall spacecraft design. The coordinate system and point of reference must be identical in STEP and additional data.

Various additional parameter that are not covered by STEP including : Mass and dimensions with accuracy,
Material of structure, Center of gravity, Moment of inertia, Mounting surface requirements (area, roughness,
coating), Mounting hole pattern, Mounting hardware, location and torques.
Device constraints may concern vibrations, for example.
As thermal architect, | want the device's thermal device characteristics Thermal data with reference to the physical layout as applicable: Solar absorption., Thermal
so that | can analyse ist contribution to the thermal spacecraft design emission/dissipation, Thermal contact conductivity, Thermal capacity, Heat flow.(parameter may depend on
and specify the thermal control system. the mode of operation)

As AIT architect, | want device constraints, type of interface and Device constraints may concern TC forbidden in such and such mode, etc. Us
functional interface so that | to start FGSE develobpment.
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Needs As DHS architect, | want digital raw data so that | enable functional
avionics architecture and configure |/O modules.

As electrical architect, | want signal and fun
prepare electrical architecture/interco
FDIR, compatibility) to elaborate t

ion so that | For each signal: Identifier, Driver/receiver (direction)., Type.
ility, redundancy, Signal type properties metamodel shall contain: Transfer type, Operational range, Acquisition rate, Failure
arness design emission range, Voltage tolerance, Current., Rise/fall, Timing constraints, EMC class, Number of contact /

connection. signal type, Cross strapping (multi driver / receive)., Capability of the signal type.

As functional avionics arch igital raw data (device Device Acquisitions / Commands: Name, Description, Length., Digital raw data format (integer, float, enum,
acquisitions/command sign function avionics architecture char, string), Engineering data format, Calibration description / transfert function per format (bit value, LSB,
(AOCS, FDIR, SW, simula c.). enum, etc.), Engineering data default value, Engineering data, Refresh period.

As DHS architect, | want transfer digital raw data so that | enable For each bus: Protocol definition (addressing, framing (message), dynamics).

functional avionics architecture and configure I/0 modules. For each signal: Message identifier, Offset.

As mechanical architect, | want the physical layout, mounting details, Reference to a STEP (AP214) file for physical data.

mass information and mechanical constraints of the device so that|  Additional drawing (for acceptance by engineers) .

can accomodate the device in the overall spacecraft design. The coordinate system and point of reference must be identical in STEP and additional data.

Various additional parameter that are not covered by STEP including : Mass and dimensions with accuracy,
Material of structure, Center of gravity, Moment of inertia, Mounting surface requirements (area, roughness,
coating), Mounting hole pattern, Mounting hardware, location and torques.
Device constraints may concern vibrations, for example.
As thermal architect, | want the device's thermal device characteristics Thermal data with reference to the physical layout as applicable: Solar absorption., Thermal
so that | can analyse ist contribution to the thermal spacecraft design emission/dissipation, Thermal contact conductivity, Thermal capacity, Heat flow.(parameter may depend on
and specify the thermal control system. the mode of operation)

As AIT architect, | want device constraints, type of interface and Device constraints may concern TC forbidden in such and such mode, etc. Us
functional interface so that | to start FGSE develobpment.
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Needs As mechanical architect, | want the physical layout, mounting details,
mass information and mechanical constraints of the device so that | can
accommodate the device in the overall spacecraft design.

As electrical architect, | want signal and functional co
prepare electrical architecture/interconnection
FDIR, compatibility) to elaborate the link list
connection.

As functional avionics architect, |
acquisitions/commands) so th
(AOCS, FDIR, SW, simulatio
As DHS architect, | wa
functional avioni

t| For each signal: Identifier, Driver/receiver (direction)., Type.
ndancy, Signal type properties metamodel shall contain: Transfer type, Operational range, Acquisition rate, Failure
sign emission range, Voltage tolerance, Current., Rise/fall, Timing constraints, EMC class, Number of contact /
signal type, Cross strapping (multi driver / receive)., Capability of the signal type.
data (device Device Acquisitions / Commands: Name, Description, Length., Digital raw data format (integer, float, enum,
tion avionics architecture char, string), Engineering data format, Calibration description / transfert function per format (bit value, LSB,
enum, etc.), Engineering data default value, Engineering data, Refresh period.
ital raw data so that | enable For each bus: Protocol definition (addressing, framing (message), dynamics).
and configure I/0O modules. For each signal: Message identifier, Offset.
As mechanical arc ant the physical layout, mounting details, Reference to a STEP (AP214) file for physical data.
mass information antvMmechanical constraints of the device so that|  Additional drawing (for acceptance by engineers) .
can accommodate the device in the overall spacecraft design. The coordinate system and point of reference must be identical in STEP and additional data.
Various additional parameter that are not covered by STEP including : Mass and dimensions with accuracy,
Material of structure, Center of gravity, Moment of inertia, Mounting surface requirements (area, roughness,
coating), Mounting hole pattern, Mounting hardware, location and torques.
Device constraints may concern vibrations, for example.
As thermal architect, | want the device's thermal device characteristics Thermal data with reference to the physical layout as applicable: Solar absorption., Thermal
so that | can analyse ist contribution to the thermal spacecraft design emission/dissipation, Thermal contact conductivity, Thermal capacity, Heat flow.(parameter may depend on
and specify the thermal control system. the mode of operation)

As AIT architect, | want device constraints, type of interface and Device constraints may concern TC forbidden in such and such mode, etc. Us
functional interface so that | to start FGSE develobpment.
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Process in extended enterprise

The space project management process is

described in the ECSS-M-ST-10C.

Lifecycle of space project is composed of different
phases:

U Phase 0 Mission analysis/needs identification

U Phase A - Feasibility SYSTEM
U Phase B - Preliminary Definition

U Phase C - Detailed Definition

U Phase D - Qualification and Production

U Phase E —Utilization

QPhase F — Disposal SUPPLIERS

7 November 2017 Services in PPM

From a supplier point of view

FLR

Co engineering Phases

COR

FOR ECUx

CDR EQLUx

time
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DEFENCE AND SPACE

First step : EDS is prefilled with specification needs O Control. command

acquisition, parameters
L Dimensions constraints
O Power consumption
constraints
0 Thermal constraints
O Interface, multi receiver/
transmitter capability
O Test interface

t) )
EDS I:> Depending of the type of
Prefilled device, select the classes
. of the model for the
Prime © J

specifed device

Suppliers

8 November 2017 Services i
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Next step : EDS is completed with estimated values for the first feasibility analysis

Fidelity level : Specified by supplier with margins

Data : : S
Analyse, simulation, optimisation

Device model data (module and
Cross strapping)

Functional data (identification,
length estimation for buses
load, refresh period)

Analyse, simulation, optimisation from

value specified by supplier on :

* Accommodation constraints

* DHS Sizing and communication
architecture

Health monitoring data :I—_ (@  Thermal with a first estimation of heater
Device modes e |_r'|—_- and thermistors lines |

Electrical interface 1] | " » Electrical system interconnexion
Estimated power consumption '] i .c::. B |:> EDS »  Power topology => control power
power interface and on/off ¥} I B || architecture

interfaces “ir? ‘ g

thermal estimation for | First accommodation

dissipation, Suppliers => Detect inconsistencies or issues to be

Geometrical data, mass
Synchronisation interface

November 2017 Services in PPM

solved before going next step in the design
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Next step : EDS is completed or level of fidelity increase

£ N\

(@ D
O Electrical interface details: fix Q Design
the allocation of these interfaces Q Electrical => harness
on a number of connectors |:> EDS |:>
U Tests needs
‘ ) Prime

Suppliers

Services in PPM AI RBUS

10 November 2017
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DEFENCE AND SPACE

Next step : EDS is completed or level of fidelity increase

£ N\

Functional data description
Mechanical data (layout, size, -

Q ) . :
tolerance..), SEU tolerance O Functional , operational, AOCS
Thermal data (dissipation, heat Q Mechanical
fluxes) : . : U Thermal

‘ Prime

Suppliers

11 November 2017 Services in PPM AI RBUS
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Next step : EDS is completed or level of fidelity increase

O Functional protocol

U Detailed

electrical

interface,

magnetic cleanliness

12 November 2017

Services in PPM

Suppliers

£ N\

=

@

EDS

)

=

Prime

O Functional , operational, AOCS

a

Electrical

AIRBUS
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Next step : EDS is completed or level of fidelity increase

Q Calibration,

modes and

dynamics, reboot duration, in
flight SW or calibration upgrade

13 November 2017

Services in PPM

Suppliers

£ N\

=

@

EDS

)

=

Prime

O Functional , operational, AOCS
0 DHS, SW, Simulation

AIRBUS
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Why a domain model ?

(J Domain Model is a formalization of the user
needs (engineering know-how)

O Domain Model captures equipment’s
information to be digitalized for co-engineering
between prime and suppliers in the various
system engineering disciplines (Thermal,
Electrical, Mechanical, Functional, Power...)

v’ Cornerstone to foster digitalization of
system engineering activities at prime level

O Domain Model is an input for concrete
electronic exchange format definition

14

r-'
User Needs R T B s
W7
What are the needs of the B s il M, |
different engineering disciplines / 4 kg
involved in the system design ? — NeEP

4 WHNTWJ‘]M?‘ wnnf

-_— ',i”f
- & < ¥

Domain Model

Capture information to
digitalized for co-engineering
between primes and equipment
suppliers

Electronic Format

Concrete implementation of the
Domain Model - Electronic

</xs:complexTypes

exchange format for equipment s
electronic Datasheet

unsignedShort™ use="required
nedSho

AIRBUS



DEFENCE AND SPACE

EDS Domain Model Structure

Information to be

Generic

E
Specialized
Models

captured for all
equipment's

For specific
equipment,
specific
information are
added.

15

Two types of models
O A generic model that describes the views
O A specific model related to the
performance properties of the equipment
for its mission
O number of cells of a solar panel
O field of view, sun exclusion angle,
acquisition time, false quaternion,
modes for a Star Tracker
0 Max momentum, max speed, ripple
torque for a Reaction wheel
O Amplifier, output frequency, radio
frequency modulation, central
frequency for an RF device

Two types of devices

O Sensor/ actuator and computers with
functional data

O Systems such as Remote Interface Unit
and power unit and mass memories
working as router of the data

AIRBUS



DEFENCE AND SPACE Power interface

EDS Generic Domain Model : Overview o e | et

device

and for buses interfaces
—On/off interface———»
And/or High speed buses interfaces ettt

Analoginterface Businterface |- ¢ et b D Synl:hru!n‘terface

attributes attributes 5 5 5 5 5 5 : 5 5 5 5 5 5 v

...................................................

ll For each device there is at least;
Contac: . D Apower |nterface

o : ‘|InterfaceEndRedundancy . . InterfaceEnd i = . .
| bl routes | — | Q A functional interface
ElectricalSchema N . —— ConnectorType | . .

| e | To which are added depending on the
Fﬁnctiﬁnalléquiﬁmer;tln?:;;c; . '-I'lme.Refe.rencélnte.rfacu.a B festlnterface F'c;werl.nter-face.;';Ondfﬂnt.erfaci.e case. . . .
’1_. < T T e | Synchromzaﬂon interface,
Fun:ﬂzrr-:gjata1‘“aku D Test Interface

Wodu N U Relay interfaces for power supply.

......................... T PRI O
. ! T ! . T . ! . ! . ! allriut es ! . ! . ! . . . . .

.Contro'DataE.... HealthData .......

. : : : : : EquipmentEDS - : :

altnoues

'

e

il BehavorialView l MechanicalView | PowerView |

16 Services in PPM trad eOﬂ: AIRBUS



DEFENCE AND SPACE

EDS Generic Domain Model : Overview Zoom in functional view

package Functional IF[ @ IF_Functional y
BusInterface
InterfaceEnd s
altributes . +role | MasterSlaveEnum
Global_View_EDS +name ; String Analoglnterface +messagefrequency : frequency[hertz]
. altnbutes m
interfaceEnd |1 +role ; DriverReceiverEnum I
S "
wenumerations ) upported I supported by
RoleTypeEnum FunctionalEquipm entinterface M puppo o 1
+role +unctiona |
SEtlDE?m : = attnbutos - . 1 .
BEEIIDi v NAL - +name : String AnalogicData | DigitalData I it 1]
|
[ ; T ] I|
Controlinterface I ||-|esmmerfm I N
) |
DataFormatType I ||
|
controlData |1 +healthData |1 dataFormatType | 1 |
ControlData HealthData |
attributes attributes |
+name ; String +name ; String I|
+healthconstraint
| EngineeringDataDefaultValue e !
+engineeringDataDefaultValue | 0.1 |I
+functionalData, |1 W ) |I
_ *"ﬂnsf:rfd FunctionalData " ,:
- o attrbufes
DataRefreshPeriod | +MTCName : String |
0.1 11 +physicalData description ; String II
) EngineeringRaw Data ) |
+dataRdfreshPeriod bl +functionalData, 1 I|
+ength : Integer i EngineeringData I
+unit ; EngineeringDatalnitType sttributes |
+dataDirection : IFDirection II
+ransferFunction |1 1
TransferFunction II
+dataRange |1 |
) ) DataRange I I|
+enaineerinaDataRange. |1 f

17 November 2017 Services in PPM AI RBUS
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+Hransfered FunctionalData
i eriod I . ma{:m
0.1 11 +physicalData | T9eseription ; String
) EngineeringRaw Data o ionalData
+dataRefreshPeriod atiibules unctionall 1
Hength : Integer EngineeringData
“+unit ; Engineering DatalinitType attributes
+dataDirection ; IFDirection

+ransferFunction,|1

TransferFunction
+dataRange, |1
N DataRange
+engineeringDataRange 1 A B hulos
EngineeringDataRange oo
- +min’

iV aie sttributes +datalnit : DataUnitType
+max\/alue

TFActuator
sttributes
+valueln : EngineeringData
+valueQut ; EngineeringRaw Data
+genericCalibration ; CalibrationCurveType
+asBuiltCalibration : CalibrationCurveType

TFSensor

sitributes
. +valueln : EngineeringRaw Data
DataUnitType I +valueOut ; EngineeringData
+genericCalibration ; CalibrationCurveType
+asBuiltCalibration : CalibrationCurveType

Torgue crmd {phy] cut <04 +14 Nm Torque cm [phy) in 0.4 +0.4 Nm

Phyzical data
Functional data

OBC . bus = RIU EQT

RW Torque cmd Engineering data

Electrical interface PYWh

Sub-address:  SAME Data Wards: ]

B0 B BT B) B4 BN B6  BI B6 B S0 BN B B13 Bl B
Duaen Word wi[ 41 4]0] 1 o]o|e 0|0 a6 o|a]1]0 % on PWM depending on the direction
Conents: W O] % [w|x Torquard

waowa) = | x|« Terquad

wa w3l x| x|« Torped

wiDwal x | x|« Torquesd

18 November 2017 Services in PPM AI RBUS
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EDS Generic Domain Model : Overview
Zoom In Mechanical View

19

MechanicalModel

DMUGeometry

o +|Emsterh:.'10del' 101 S

wenumerations

+know ledgeMaturity

MechanicalView

KnowledgeMaturity

- |AS_MEASURED

AS_SPECIFIED BY SUPRLIER
AS SPECIFIED BY SUPPLIER WITH_MARGIN

- | AS_SPECIFIED_BY_SYSTBM _DESIGNER

AS_SPECFIED_BY_SYSTEM_DESIGNER_WITH_MARGIN

MechanicalProperties

MountingProperties

GlobalDimens ions

- | +mounting : MountingType

aftributes

- [#xhxis - distance[milimetre]
7 [+yAxis - distance[millimetre]
- | +zAxis : distance[millimetre]

- | SimplifiedGeometry }_ o

+xAccuracy

" | +yAccuracy
" | +zAccuracy

" |+mountinglnterface : MountinglnterfaceType

stiributes

CenterofGravity

. |+tcoGAccuracy

+coG : position vector[metre]

aftribufes . Mas s Properties

HarmonicFrequency

1~ |+massDesigned : mass[kiogram]
—>» +massMargin : mass|[llogram]

- | +massMeasured - mass[kilogram]
+massAccuracy : mass[klogram]

" | HrequencyFy : frequency|hertz]

ar outes
HrequencyFx : freguencylhertz]

+HrequencyFz : frequencylheriz]

Contacts Definition

MomentOfinertia

aftributes

- |[+contactArea -
. | +contactArealocation - position vector[metre] | | .

atiribuies
+molXX : mass moment of inertiaflalogram metre squared)
+molX X Accuracy
+molYY : mass moment of nertia[klogram metre squared]
+molY Y Accuracy
+molZZ : mass moment of inertiaflalogram metre squared)]

- |+molZ Z Accuracy

+molXY : mass moment of merbiaflkilogram metre squared]
+molXY Accuracy

" |+molYZ : mass moment of inertia[lidlogram metre squared]

+molY Z Accuracy
+molXZ : mass moment of nertia[lalogram metre squared)

" |+molXZ Accuracy

ijJRBUS
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EDS Generic Domain Model : Overview Zoom in thermal view

package Thermal( (&) Thermal_Model |

MechanicalView r

Define_in _ SimplifiedGeometry I

| use

View
atinbutes

fideltyLevel : FideltyLevel

| Defined_in |
L 1
MountingProperties ThermalView
atirbutes
+mounting : Mounting Type
face : faceType
I
. |
+physicalProperties |1 HhermalDesign, 1 HhermalSpecification | 1 HhermalModelSpecification |1 _ |
PhysicalProperties jliiennaiDesign ThermalSpecification ThermalMode ISpecification I
aftribues lcaﬂegﬂl‘!' : The 'égﬂbv‘ss I
+adiativeArea ; areu[squar_e ”f'me] . ﬂrmeaﬁm : p;s"?bn cter:tlor[rretre] |
+heatCapacity ; heal capacity[joule per kelvin] ype ; ThermalControlType | usen
|
|
P +thermalControls J1.* :
ThermalControlType ThermalControl
|
e limits 1. +complance, 1 _ +validations |1..* Y
TemperaturesLimits SpecificationCom plianceMatrix ValidationC. PowerDiss ipationt
attributes aftributes
i P i celsiusTemp I J OLIGEOL - Real
. +minCl . iusT, 8
jigeratons B el lhin] +minPow erDissipation : pow erlw att]
| ThermalConditionType ActiveThermalControl +maxQualifications : celsius Temperature|kehvin] +averagePow erDissipation : pow erfw att)
+thermalCondition : ThermalConditionT: +max Pow erDissipation : pow erfw att]
s o T =L YPe +isTemperatureDepending : Boolean
OPERATING +eontrollaw : String +isLfetimeDepending : Boolean
NO_OPERATING +is SupplyV/oltageDepending : Boolean
PassiveThermalControl )
|
|
|
+heatPipes [0.° |
+sensors J0.." Heatpipe
Sensor |
altributes |
+ype : String
+ooation : position vector[metre] I
+name : String +heaters | 0.." |
Heater | +coalings |1.* |
| attribules Coating :
+ype : String
| : position vector[metre] |
i : electric resi s
| +surface ; area(square metre] 1
| +density ; areic heat flow rate[w att per square metre] M
+name : String — = e |
I - I
I _ - ! I
I o be chacked ! I
| - ‘with thermal 1 |
_ — = 7 |discipine
! - Defined in I

20 Noven

AIRBUS



DEFENCE AND SPACE

Modelling

EDS Device Model
Gamro e ©
SYSTEMS MODELER o emf
Implementation model Meta Model
Ecore automatic
EDS domain model SysML QUDV  ISO/IEC transformation
MOE Meta Meta Model 80000
Meta Object
Facility

21 November 2017 Services in PPM AI RBUS


http://www.iso.org/iso/catalogue_detail?csnumber=30669

DEFENCE AND SPACE & Xmi» & Xmi»

SAVOIR EDS CC?DS EDS

Next steps : tooling and use cases e T,

% javas
Import/Expart API
* IADCS (berlin Space)
 RTU(Ruag)
« ASTRO Star Tracker (Jena Optronik) «senviceloader»
e PCDU (TAS) Code Generator Plugin AP
« ASTRIX (ADS)
« MMD (DSI)
Datasheets Use cases
Instrument . _
RIU UC1: Unit Documentation
PCDU LUZ2: SROB Generation & htmis & Xmils wlasies wfastes wCw
MMD UC3: FSW Generation | _ _ _
Sensorél JC4: Test Generation Interface Contral Document SMP2 Catalogue File ASMH.T/ACN files SOU/PR files Encode/Decode routines
Sensari? UCS: Device I/O Simulation
Lse use explore
Prototypes
wfase & 0fibe
FoC2 FoC3

AIRBUS



Introduction

TeePee objective

To build the digital continuity for Systems Engineering artifacts within
an Extended Enterprise for analysis purposes, by tackling
heterogeneity of methods and tools, as well as confidentiality of data.

CUSTOMER analysis @

SUPPLIER1 SUPPLIER2

P (o c2 § Teep
3 7:‘“. C‘l? - j“ 3 - ee ee
work

24/06/2019 23




Introduction
TeePee scenario

MOISE has decided to build a digital continuity for SE data in Extended

Enterprise by experimenting on AIDAuse case.

|Aggregated analyses / Analysis |
\ EBS PBS Mass Flows Zone,

- S IS S IS S S S e e e e e e o

— e e e e e o oy

24/06/2019

] . ‘' Customer
i SQUORE\(,’_«_\ l

| @amro

SYSTEMS MODELER

Supplier2

_ Work C’ ]
Supplier4 Supplier3

| @Gamro
Model SYSTEMS MODELER!
Work Y
Zone
_____ ~
. O !
Ver=Nesea
|

24



Introduction

TeePee scenario

» Selection and definition of federated analyses to be accomplished
with a focus on structural analyses

-
/

i SQUORE \ O T

Customer

\

pd
|

I Model F— Gameo
SYSTEMS MODELER

o

| @Gamro
Model [ reus MODELER]

Aggregated analyses / Analysis :

I
I
I
I
I
|
\

|
Ver=Nesea
|

_ Work O ]
Supplier4 Supplier3

24/06/2019
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Introduction
TeePee scenario

» Use of heterogeneous Methods and Tools that need to be mapped

on the viewpoint of the selected analysis

i SQUORE \ | )

|
|
|
|
IAggregated analyses /
\ FBS PBS Mass Flows

— e e e e e o oy

Supplierd

__Gameo !
SYSTEMS MODELER

model |- @D !

Ver=Nesea

Work O )
Supplier3
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Introduction

TeePee scenario

» Storage of Source-of-truth data by their owners, within each
company

! . ‘' Customer
21 SQUORE \ = E LT .

|
|
|
|
1Aggregated analyses
| gereg y /
\ FBS PBS Mass Flows

- O o IS S S S S S e e e s e e s

a
Model — _Gameo
SYSTEMS MODELER]

2 WONO

Suppller2 Zone

/

———

———————— o — =

{ Model |— @ :

Ver=Nesea
|

_ Work O :
Supplier4 Supplier3

24/06/2019
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=T Introduction
| TeePee scenario

» Publication of Suppliers’ data for an analysis with regards to a project baseline

» Access to the published suppliers’ data, by the customer, with read-only privilege
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Introduction
TeePee scenario

» Generation of KPI with Squore software from federated data,

Including checking of validation rules.
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Introduction
TeePee demo
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