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 Background
e Contribution and Demo
e Future Work

e Questions
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BACKGROUND - MOTIVATION

&/ Project: - C:\Users\clega\Documents\into-cps-projects\example-line_follower_robot

File Edit View Window Help

-

System Engineering Course | Line Follower Robot

=5 Body

+ @ LFRController Ove rVieW

N OI —ersor This example was originally developed in the DESTECS project. The model simulates a robot
textures that can follow a line painted on the ground. The line contrasts from the background and the robot

Powe rfu | tOO| I ng R uses a number of sensors to detect light and dark areas on the ground. The robot has two

: wheels, each powered by individual motors to enable the robot to make controlled changes in
+ 8 Ifr-3d direction. The number and position of the sensors may be configured in the model. A controller
takes input from the sensors and encoders from the wheels to make outputs to the motors.
+ % Ifr-3d-OM

Frustrating User interface S
+ %/ Ifr-non3d

" Ifr-non3d-new

+ %" Ifr-non3d-OM

S5 V Ifr-non3d-rep

LineFollowRobot_Non_

COE Console e COE Log Trace Daemon Log
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BACKGROUND - CONNECTIONS INSIDE APPLICATION

I t roject: - C:\Users\cdega\Documents\into-cps-projects\example-line_follower_robot

File Edit View Window Help

Gets the job done P

10DELS
=2, 20-sim_Sensor Connections

=2 Body Output instance Qutput variable Input instance Input variable

Limited overview + 8 LrRconraler encoder_left_output {bodyFMU.body robot_thea

+ OM_Sensor
taxtures {sensor1FMU}.sensor1 encoder_right_output {sensor1FMU}.sensor1 robot x

Find un-connected port? v r—— @pF 0

controllerFMU}.controller robot_y {controllerFMU}.controller
+ % Ifr-3d-rep { ) Y ) )

+ %" Ifr-3d-rep-OM robot z

+ o
*" Ifr-non3d total_energy used

" Ifr-non3d-new

wheel_left_rotation
+ % Ifr-non3d-oM -

+ %" Ifr-non3d-rep wheel right_rotation

LineFollowRobot_No Initial values of parameters

COE Console » COE Log Trace Daemon Log
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BACKGROUND - SYSML PROFILE

® Single_tank - Modelio 3.8

File Edit Configuration Views Help
o “{'| ""Q-E:D-@
B ette r Ove rv I eW Project Search Perspectives
~ B | @ DSE Objective Connectio... @ DSE Objective Definition.. |3 Architecture diagram | Connections diagram

5= Model 2
P “ Eh-a Qaasdntl.

Single_tank
21 LocalModule
% Single tank

Familiar experience v 7 sngletan

singleSys: SingleTankSystem B &

ey

SingleTankSystem >
WaterTank
Controller

= Notes an... =
Wy {c}

cumulativeDerivation & Free dra...

DSE_Example

Ease of use?

La
&l
=
lend

valveChanges

Architecture diagram
Connections diagram

DSE Objective Connection di
DSE Objective Definition dia

External |

@ @ [

=

= Audi Outline & Links Editor Diagrams | | Script M Properties| 4.t SysML| & INTO-CPS

FIEISIEIR 4l

Severityv Rule Nesgcrintinn

0 error(s), 0 warning(s), 1 advice(s)
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BACKGROUND - OTHER TOOLS

20Sim, OMEDIT, Simulink ...
Integrated block-based design

Key difference to SysML profile?
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CONTRIBUTION - GRAPHICAL EDITOR

File

|nteq rGted BlOCI(— bO Sed : » components Library

» connections v Components

<=F

DSE

ed |t0r configurations
DSE scripts

adaptations

Faster development loop

Adaptations
Virtual FMUs

User assistance

Future proof
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CONTRIBUTION - GRAPHICAL EDITOR

D Angu

& C © localho
|

PrOJeCt explorer » components

» connections
DSE
configurations
DSE scripts

CO nVO S adaptations

Library

v Components

SingleWatertank

Adaptations

1 Virtual FMUs
Library

QeTIT ”Vp/P
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GRAPHICAL EDITOR - PROJECT EXPLORER

Abstract representation of |MECSEEESIEHS
system > wi

» cont

: : ¥ connections
Overview of hierarchy

(wt.level) -> {cont.level)

(cont.valve) ->

Also shows artefacts not (wt.valvecontrol)

“drawable” on canvas DSE configurations
DSE scripts

adaptations
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GRAPHICAL EDITOR - CANVAS

Drag connections
Double click to configure

Context menu
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GRAPHICAL EDITOR - PARAMETERS

Configuration of system

Instance specific vs shared

Cooping with large number of
parameters
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GRAPHICAL EDITOR - LIBRARY

Library
Drag and Drop v Components

Categories?

o watertankController
Potential sources? e _— ﬂ

Adaptations
Virtual FMUs
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EXCHANGE FORMAT - LOOKING FORWARD

Why is this relevant?
Current format

Future format
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EXCHANGE FORMAT - CURRENT FORMAT

| "{
"fmus": {
a "{WaterTank}": "singlewatertank-20sim.fmu",
S“ I .ple JSON forl | |Ot "{Controller}": "watertankController-Standalone.fmu"
by

"connections": {
"{WaterTank}.wt.level”: [
"{Controller}.cont.level”

1y

No geometry, shared O Rotermans) wt satvesontrol
parameters, hierarchy ... o

"parameters": {

"{Controller}.cont.maxlevel": 2,
"{Controller}.cont.minlevel": 1

Requires drilling into the FMU
archives

AARHUS
UNIVERSITY 7 OCTOBER 2019 CHRISTIAN LEGAARD
DEPARTMENT OF ENGINEERING

0:S0,
A)‘\\\A Lip, %,

&

TIN5,
0,

>

&)
Wsis. s 108

A\
Ry



EXCHANGE FORMAT - FUTURE

\-—-single_tank.ssp : collection of multi models
System Structure And | SystemStructure.ssd : default multi model
VarhA. ssd : alternative multi model

Parameterization (SSP)

|
| ParameterSet.ssv : set of parameters

| ParameterMappings.ssm : binding params to instances
| SignalDictionary.ssb : mechanism to group signals
|

FM' Ond SSP +—-——documentation

| index.html

+———extra : extra files extension mechanism

\-—-resources : implementations of components

What is an component?

WaterTank. fmu

EXtenSion Mechgnisms Controller. fmu

subsystem.ssp : potential subsystem
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FUTURE WORK

Integration into application(s)
Exchange Format
Adaptations

Hierarchy
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FUTURE WORK - SEMANTIC ADAPTATION

Fix mismatches

O ) Quantization

Wrapper

dx Time and
dt ~ partial derivative

DSL vs graphical?

valvecontrol level
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FUTURE WORK - HIERARCHY

——
cont

Complexity Reduction .

Copy
wt Duplicate

valvecontrol level

Relation to adaptations

Subsystem from Selecﬂ
= ../subsystem1 x

- Bé/singleWaterTank

- components

~":subsystem1
i .COI'IneC'[IOHS
- wt.level : cont.level

subsystem1
wt
valve Open
Open in new Tab C) valvecontrol
Open in New valvecontrol
Window
()
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