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Challenges

heterogeneity of the hardware

widely differing networks and addressing mechanisms
e dynamic communication

e spontaneous generation of messages

Objectives of the development of embedded systems

e flexible software development for embedded systems

e connection of simulation and real hardware
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Model any occurrence in the environment or the system

e generated by a smart sensor component as reaction to an
observation of its environment

e generated by a sentient object as the result of processing

activities
Event Event
consumption propagation
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Event based communication

Sensor/Actuator
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e provide dissemination guarantees

event channels

e support different synchrony classes

e encapsulate network configuration functions
distance_channel:= <UID, periodic soft real-time,
period, omission degree>
events

e treat as time/value entities

e allow to describe context and quality attributes

distance_event:= <UID, abs_pos, netw_zone, timestamp,
validity, distance>
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COoperating smart Devices

‘ Sensor ‘ ‘ Sensor HAﬂuamr‘ Sensor
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/ s Windows/ 4
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Event Channel Handler Event Channel Handler Event Channel Handler
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e event based communication
e publish / subscribe mechanism

e different real-time Levels




Motivation Event based Communication
00

COSMIC Case Study DECOMOR
000

oe 000000 0000
- I VBN T NGt 70 R i X | i o
a 1]&@%\ ki L

PC - Windows/Linux
Matlab/Simulink
aoblcatcl ’ Matlab Script/Simulink Model ‘
N
Input ||
Y e = | data [~~~ """ 777
Middleware Jv \ buffer
Subscribe | [ Publish_|
Event Channel Handler Callback function for filtering,
data storage
TCP/IP Communication via .
Abstract Network Layer Instrumental Control toolbox ’ Event Triggered
™N
v

TCP/IP




Motivation Event based Communication COSMIC Case Study DECOMOR
00 000 00 0000
- o Z BB AP .

amittar

Structure of the experimental setup

Experimental Platform

LED array

CAN-Bus = TCP/IP
Gateway Matlab Application
Linux PC Windows PC

Distance Temperature
Sensor Sensor
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Benefits

e uniform communication interface for application developers
e dynamic interaction
o reusebility of sentient objects

e using Matlab / Simulink in distributed applications

o predefined sensor values for reproducible experiments
e combination of simulation and real hardware




Motivation Event based Communication COSMIC Case Study DECOMOR
00 000 00 000000 @000

Controll
Simulation
WLAN
CAN-Bus ’-‘a\ TCPIP /2
& 7 S
ateway .
. Matlab/Simulink
Linux PC Windows PC
Odometric . . T
Distance Sensor for Mctordnyer Odometric z Motor
o for steering Sensor for 4x Sensor
Sensor Driving and drivin steerin data Commands
(hidden) 9 9

v v 4 v | v

| COSMIC |




Motivation Event based Communication COSMIC Case Study DECOMOR
00 000 - - . oooooo 0®00

_g".




Motivation

Event based Communication COSMIC Case Study DECOMOR
000 oooooo 0000
oép ‘~— ~<

¢ v ) "”‘m'/ Oﬁ‘llm()l g S

j f ) 4 ~"%‘

General

We use the 4 nodes of the experimental setup to simulated,
,blind" robots moving in a box together and try to avoid collisions.

Structure
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Thanks for your interest
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