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Summary



Context
Who we are....



http://www.ita.br

http://www.ita.br/


Some infocontext

ÅWe are a group of 2 professor(myself -> MBSEand prof. JonasFulindi ->
STPA)

ÅWeuseCapellasince2018andhavethe T4C/ RAT.
ÅSince2019we haveagraduatecoursethat hasaroundof 30students(OPM/Capella) peryear.

ÅUsein 3 undergraduatecoursesto teach: Verification& Validation, SpaceMissionArchitectureand
SpaceGroundSegmentArchitecture.Around30 studentspercourse.

ÅOver15 finalworks(undergrad/msc)usingMBSE.

ÅOur lab is requestedto do somehelp into strategicprojectsso we already
appliedCapellainto 6 governmentacquisitionprocesses.

ÅWe have a funded project to interconnect MBSEwith Modelling &
Simulationas well as architectureoptimization to create a Model based
MissionEngineeringFramework
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OurMulti MethodologyMBSE Framework
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Formalized Needs

System Element Requirements

Flowed-down Requirements

Seed
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Ground Domain

Maritime Domain

Air Domain

Cybernetic Domain

Social Domain

Space Domain

Multidomain(SoS) Operations
Capabilitis are defined in 

political level

Actions are executed 

in tactical level.

Decided in strategic 

level.

Strategy is applied in 

operational level.
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Concepts
Whatyou are goingto find (more or less) in the literature



ComplexSystems

The Hortus Deliciarum of Herrad of Hohenbourg (Landsberg, 1176-96)

Geometry

Arithmetic

Astrology

Music

Rhetoric

Grammar

Logic

https://liberalarts.online/trivium-and-quadrivium/
Introduction to the Modeling and Analysis of Complex Systems - Milne Open 

Textbooks (opensuny.org)

https://liberalarts.online/trivium-and-quadrivium/
https://textbooks.opensuny.org/introduction-to-the-modeling-and-analysis-of-complex-systems/
https://textbooks.opensuny.org/introduction-to-the-modeling-and-analysis-of-complex-systems/


Digital Twin

https://blogs.sw.siemens.com/xcelerator/2020/07/07/drones-deliver-critical-supplies-to-communities-in-need/



Simulation

Scenery from Florianópolis City at Brazil, from OpenStreetMap seen at MAKôs VR-Forces



Ourassumptionsand
characteristics



Onhowcouldweaddsimulationinto
Capella? Andif weshoulddo that...
ÅDecideon the approach:
ÅReadthe modelandmovesthe parameters: RCE

ÅThesimulationtool imports and parsethe model:
Python/ OpenModellica/ Scilab

ÅCreate a addon that exports the model and
maintainit sync: Python/ OpenModellica/ Scilab

ÅEmbedinto Capella.

ÅWhydo wesimulate?
ÅVerify/Validate... the architecture (behavior or

structure)/ the model / concepts/ CONOPs
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Onhowdoes theCapellaModel needsto
be? Andtheamountof changes...
ÅRegardingthe metamodel:
ÅTherehasto be about zerochanges.

I would not like to changeit into our
T4Cserver.

ÅCapella has behavioral diagrams
(static/ reactive).

ÅTothe users?
ÅTherehasto be no changeunlessit

easesthe use.

ÅAs new things will appear/be
controlled, the UI design has to
follow to the same type of
navigation.



Onhowto open a running Capellato the rest
of world? Andinterface with it...
ÅWell... Capella is simulating, executing the 

reactive model. 

ÅCan we interconnect simulating Capellas
and integrate it, without actually sharing 
the model.
Å(the use of S2SS or the T4C are more to the 

model integration / sharing). 

ÅDistributed Simulation:
ÅHard runtimes: HLA / DIS

Åά{ƻŦǘέ ǊǳƴǘƛƳŜΥ ROS

Åά9ǾŜƴ softierέ ǊǳƴǘƛƳŜΥ MQTT



CapellaSimAdd-on
It ison githubbut the final final real final versionrelease will be made
availablewith the studentmaster thesis.



Statechart- ReactiveSimulation



Capab

Scenarios

Structure Behavior

Class



Creatinga SimpleArchitecture



Startingthe Simulation



Sendingtriggers (stimuli)



Parsingguards(PropertyValues)



Soonwill bepublicat Github



QuickExample



Applinginto a UAV context



Modellingthe Aircraftfunctions
(sameapproach to alllayers)

https://xmobots.com.br


















