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Model Based Systems Engineering
Best Practice From Space
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We Want to Do Model Based Systems Engineering — Now what...
Model based Systems Engineering is More Than lng r;”JJf‘ng d 0]

Several times a year on the telephone:

,Hi Phil!l We want to do MBSE in our Company and o 1
downloaded Virtual Satellite but we don'‘t understand : "
how it works...”

» There is not one answer of MBSE to your questions

» And don‘t start modelling for the sake of modelling!
» Ask yourself what you want to do with it?
» What is your envisaged return of investment?

i DLR
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Alright, so What is Model Based Systems Engineering

VMIBSE In our Context is Some of the Foliowing...

Capture and provide Information

* For us there is no clear cut definition of MBSE:

» Model Based Systems Engineering (f@
« Model Based Software Engineering ﬁ»
 But also Process/Workflow Automation

Model Based
Systems
Engineering -

Model Based
Software
Engineering

. Anyway all of them target to .
... collect information \
« ... improve consistency of information
... centralize information
* ... control information flow

» Altogether, the extra task of modelling should deliver [ Verifikation, J System
a benefit in time, efficiency, money, etc. to you! etc\'“\ 1MIL
~]C)
\—
| Serial

Reuse Information

i DLR
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A Model for Understanding Each Other

 Scientists don‘t understand the engineers an the engineers don‘t
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M

Py

understand the scientists.

* Introducing MBSE with a textual model as a formal language to describe

St for the Purpos

-

—

of C

the execution of the scientific experiment.

» The engineers’ code generator uses the model to generate on board

software from the model.

DLR

[ build.properties

L] LaserCurrentDriver1_0.card
[2 laserstack.stack

[2) laserstackwithChannel.stack
&) testSequence.sequence

) testsubSequence.subsequenc
) testSubsequence2.subsequer

Bz outline X Fl TaskLis = B8 pattern w 1

v i= LaserCurrentDriver1_0
» = currentA

Resource - MAIUS tests/LaserCurrentDriver1_0.card - Eclipse Platform

©  process getlaserCurrent
out readTemp
out tempSens
out readA
out reads
pattern w 1

[gla ~ pattern w 1
= repeat from -1 to -

10
0e
pattern w 1 0 1
01
pattern r 1 0
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parameter powerDownModeA integer © to 3 default=o
parameter powerDowntodeB integer 0 to 3 default=0
parameter signalSourceA integer 0 to 15 default=13
parameter signalSourceB integer 0 to 15 default=13
parameter tempSens boolean default=false
parameter readA float read only default=0.0
parameter reads float read only default=0.0
parameter readTemp float read only default=0.0

Hwins o 0
[%5 Project Explorer = O | [BLaserCurrentDri 3% | [ laserStack.stac  laserStackWithC & testSequence.se
B % - device LaserCurrentDriverl 0
- parameter currentA float 0.0 to 0.999984741 default = 0.0
v 55 MAIUS tests parameter currentB float 0.0 to 0.999984741 default = 0.0
» G5 METAANF parameter globalLaserEnable boolean default = false
parameter laserADisable boolean default = true
> Esrcgen parameter laserBDisable boolean default = true

| &  [RyResource|

=g

» = currentB

» 1= globalLaserEnable BTasks 2
» i=laserADisable Oitems
» i= laserBDisable Yuib) Description

Path

Location

» i= powerDownModeA
» i= powerDownModeB
» 1= signalSourceA

» 1= signalSourceB

> i=tempSens

> i=readA

»> i=readB

Lode

Subsequence
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MBSE Aims for Data Continuity Through the whole Life of a Spacecraft

ldentitying lodays and lomorrows Information to be Exchanged

Engineering Process A Engineering Process B Engineering Process C
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MBSE Aims for Data Contmunty Through the Domains

streamliining design Information with Mechanical Design
« Mechanical Design is a well established domain

» Mechanical Design is key input to further processing

» A suitable bi-directional exchange between both domains needed

System Model Therm.al
Domain
Simulator Simulation
CATIA >
Configuration Results CAD Model
* Complex Shapes
* Mechanical Constraints

Example of using CAD Modell for Simulator Configuration of Thermal Simulation . Drilled Holes, Joints etc.

i DLR

)  mechanischen Arbeitsprozessen in den modellbaﬂ
- Studiengang Luft-und Raumfahrttechnik, Dbfs' !

System Model
* Primitive Shapes
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Multiple Tasks on Multiple Processing Nodes

* One computer network for all applications and phases

» Use of cheap high-performance hardware together with radiation-
protected space-certified hardware

e | @RS e S |
| | . - L
= | - Modeling network topology and application tasks
2| 5 00| = | 50%
Quick Acce s | o8 | (8

4 « Automatic assignment of tasks to nodes

» Generation of configuration files out of the model
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Extending the Model When The Requirements of Tomorrow are Known

- P - P _I . — I, - - - -—~ - - -
Our Latest Research to extend our Data Base Models by Concepts
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Successful MBSE for Satellites but What About Launchers"

—

We FHave the [ools but we don’'t yet Fully Understand the Process!

Day 2

Domain Experts System Expert Simulation Experts
CLaVa CE Modeling X X
i Integration Calls

System Virtual Satellite 4

[72]
Tool o
(¥

Pre

<<XML>>
Parametric
Model

A —
_____ S ow leeoo.l]

Parametric
Model

- '/
SimB —
l/

r
Data Model :
|
|
|

<<DVLM>> <- -y e
Virtual Satellite

- 1 Tool A <




MBSE Is Just a Part in the Big Picture of a Digitalization Platrorm
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Back to the Question of What is MBSE?

i r r) - -~ r'-‘J o ‘,‘ -~ ‘/r
t Remains a Question or What You Make

There is nothing such as the one MBSE that solves
all your problems.

« Be precise when talking about MBSE !!! fIl

» Even though you have some MBSE already
running. Applying it to a new field can be tricky.

 MBSE is already a huge topic, but we have to see
how it fits into the bigger picture of digitalization.

« If you have questions, give me a call: ,Hi Phil! We
want to improve MBSE in our Company and Virtual
Satellite doesn’t help, but we have an idea of
adjusting it...” ;-)

i DLR




DLR.de < Folie 17 > BDLI Tec Day > Academia meets Industry > Etamax > Braunschweig > Philipp M. Fischer > 15.02.2018

End of Presentation
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