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The Eclipse etrice Project

» etrice provides an implementation of the ROOM modeling language
(Realtime Object Oriented Modeling)

» codegenerators and runtime for Java, C and C++

based on industrial proven standard technologies (Eclipse, EMF, Xtext,
Graphiti, ...)

» guiding principles
» extensibility
» conceptual integrity

> simplicity

» eftrice is a Modeling Toolset for eventdriven,

concurrent realtime systems
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Eclipse Open Source Projects
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Why ROOM and not UML2? P :

> it‘s all about reduction of complexity !!!

| .
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UML2 Meta Model ROOM Meta Model
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€€ ROOM: Basic Features
= Structure Modeling: Hierarchical Actor——, f % %&
structures supporting component — i
building 1 = ILH
= containment Y
= layering R Tt rotoatee P Serar e
= Communication/Interfaces: Protocols (I
and Ports . fessase doneO
(G ™™
= Behavior Modeling: Hierarchical finite .,
state machines (FSMs)— o=
for the event driven behavior i
- J

= Deployment: Decoupling of Actors by PP E———— re—
Ports enable free deployment of Actors LogicalThread processThread
LogicalThread servoThread
on Threads and Nodes

ActorInstanceMapping gui -> defaultThread
ActorInstanceMapping processController -> processThread

" Reuse/varlants Inhe”tance for ActorInstanceMapping xyController -> servoThread

Structure, Behavior (FSMs) and
Protocols
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eTrice Toolchain

protos software gmbh

controller
(TrafficController)
' 'm
light1 light2
- Fr<geeenForCarico.
controller controller e
light1 light2 Gargeton
(TrafficLight) (TrafficLight) ] ot s
= = Y us sgrdoForPedo

Runtime Library

Structure Model

/* receiveEvent contains the main implementation of the FSM */
public void receiveEvent(InterfaceItemBase ifitem, int evt, Obj

int trigger = ifitem.getlocalld() + EVT_SHIFT*evt;
int chain = NOT_CAUGHT;

int catching_state = NO_STATE;

boolean is_handler = false;

boolean skip_entry = false;

if (!handleSystemEvent(ifitem, evt, generic_data)) {
switch (this.state) {
case STATE_OpenSocket:
switch(trigger) {
case TRIG_tcpCtrl__established:

Source Code

break;
case STATE CarYellow:

I
6. timeout tmeou

Behavior Model

A

Ele Edt Help
Graph | Text |
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ROOM Editors: Actors & Ports

hierarchical components called Actors define the structure of

a system

qui
(GUI)

1

pracess
fc,

raphical Editors
(Graphiti)

Textual Editors
(XText)

| X¥_Example.room &3

processController
(ProcessController)

xy_controller

xyZontroller
(%7_Controller)

Og

» ActorClass XY Controller {

Nfrface {
Port fct : PXYController

ActorRef xAxis : Axis
ActorRef yAxis : Axis

Structure {
external Port fct
conjugated Port x : PAxis
\conjugated Port y : PAxis

Binding x and x&xis.fct

Binding v and yAxis.fct

Ports are the only Interfaces of an actor and define a specific

role in its environment.

=» Models can be edited with graphical or textual editors
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ROOM Editors: Statemachines
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hierarchical Statemachines define the dynamical behaviour

of Actors

(@\

e

startPositioning:fct

XY_Run ﬁg

TOP‘\

S

P
fct.donePositioning();

startPositioning(1)

x.start(123.);
y.start(321.);

Sed]

done:y

|4 *X¥_Example.room &3

Behavior {

StateMachine {
State Idle {}

State XY Running {
- subgraph {
State Started {}

State X Done {}
State Y Done {}
EntryPoint tp0
ExitPoint tpl
Transition trl: Started -> Y Done {
triggers {
<done:y>

Transition tr2: Started -> X Done {
triggers {
<done:x>
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Model Level Debugging: MSC Generator

The events can be logged on the target to create Message Sequence
Charts (MSC) of the running application

-
&3 C:\Entw\Projekte\eTrice\eTrice\de.protos.etrice.example.ts\tmp\log\SubSystemMachineControl_Async.seq

b= | O
B

File Edit Help

generated MSC for Trace2UML

processController

xyController

xyController/xAxis

xyController/yAxis

gui
'startJob

I
I
IstartPositioning I
I
I

XY_Running_X_Done
I
I

donePositionin
e

|
|

done
I /ﬁ«
c |

m

Logs can be viewed with Trace2UML (http.//trace2uml.tigris.org/)
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Generated Documentation

3 Protocol Class Description

3.1 PTrafficLight

¢ MOdeI information Can be 3.1.1 Incoming Messages
generated aS LaTeX Message Data | Description

greenForCar trigger green for car

d O CU m e n t ati O n greenForPed trigger green for pedestrians

3.1.2 Outgoing Messages

° Message Data | Description
M a n u aI d OCU m e ntS Ca n be greenForCarDone positive response for greenForCar - is sent when switch is over

int e g r at e d greenForPedDone positive response for greenForPed - is sent when switch is over

4 Actor Class Description

i LaTeX dOCU ments can be 4.1 TrafficlightExampleApplication
COnve rted i ntO P D F’ O pe n DOC, Toplevel Actor of the Trafficlight Example Application.
Word-Doc, HTML, ...

5.1.4 Statemachine

4.1.1 Structure

controllor
{TrafficController)
5.1.4.1 Top Level

zII

(V:‘W‘! lig
controfiér Nanirallar
4 u
light1 light2
° (TrafficLight) £ (TrafficLight) (1
= =

Figure 3: Trafficlight ExampleApplication Structure

Figure 4: AElevatorMainController Top State
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Diff and Merge

= Persistency based on Ascii Files enables simple Model Diff and Merge

= No special tooling necessary

{2 Package Explorer &2

||+ 010-LayeringExample.room

4 Structure of SubSystem

= de.protos.demolib
& democamp
& Euros

&5 > org.eclipse.etrice.doc [org.eclipse.e

& src
=\ JRE System Library [JavaSE-1.6]
= Plug-in Dependencies

& > build
&% = doc

& help

& > html
&% = manual
&5 META-INF
& = model

& > diagrams

|4 > 010-LayeringExample.room
| 040-Actor.room

|4 040-ActorNotation.room

|} 040-DataClassNotation.room
| 040-LayeringNotation.room
|4 040-room-concepts.room

&y styles
|3 build-etrice-doc.launch
= [T I U R —

m

| Text Compare ~

\ﬁc‘ Compare 010-LayeringExample.room Current an &2
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protos software

& Structure of Model

=87

(@ | & N8R

010-LayeringExample.room

010-LayeringExample.room c0ff70a... (Henrik Rentz-Reichert)

l,

ActorRef ActorRefName: Model
¥

ActorClass Model {
Structure {

ActorRef OSAL: OSAbstractionLayer
ActorRef Application: ApplicationLayer
ActorRef Communication: CommunicationLayer
ActorRef Services: Servicelayer
ActorRef Coordinator: Coordinator
Binding Application.coord and Coordinator.
Binding Communication.coord and Coordinatc
Binding OSAL.coord and Coordinator.14
LayerConnection ref Services satisfied_by
LayerConnection ref Communication satisfie
LayerConnection ref Services satisfied_by
LayerConnection ref Application satisfied_
LayerConnection ref Application satisfied_
LayerConnection ref Application satisfied_

¥

Behavior { }

}

ActorClass ApplicationLayer {

Interface {
mmmmd.

[ PR Nundtnnalrla--1

ActorRef ActorRefName: Model
}

ActorClass Model {
Structure {

ActorRef OSAL: OSAbstractionLayer
ActorRef Application: ApplicationLayer
ActorRef Communication: CommunicationL
ActorRef Services: Servicelayer
ActorRef Coordinator: Coordinator
Binding Application.coord and Coordina

T Binding Services.coord and Coordinato

Binding Communication.coord and Coordi
Binding OSAL.coord and Coordinator.14
LayerConnection ref Services satisfied
LayerConnection ref Communication sati
LayerConnection ref Services satisfied
LayerConnection ref Application satisf
LayerConnection ref Application satisf
LayerConnection ref Application satisf
}

Behavior { }

}

ActorClass ApplicationLayer {

Tudawlaaa [

m
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Structure Variants

existing Actors can be combined to different applications

Actors with same Ports can replace each other

strategy
(Strategy1)

[]

strategy rategy
(Strategy2)
strate
[]
Styhtegy outputs
strategy motorFrontL. outputs1
(MotorContrll A (Outputs)
outpu

motorlLeft str#y / /

outputs 1
(Outputs)

(MotorControjfer)
outputs  output

. outputs
Inputs |: motorFrontRight outputs2
{Inputs) I} {MotorControfler) (Outputs)
[ output:
motorRight outputs2 : B
{MotorController) {Outputs) inputs strat Q!%
inputs outputs  output: {Inputs)
motorBackLeft outputs4
{MotorController) {Outputs)
ts outputs  output

stratégy

motorBackRight outputs3
{MotorController) {Outputs)
outputs  output:

inputs
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Automation Control

@i& Example: PariTec 2201 0C

1. smaller production
system for nebulisers PARI G dineinmi

—f (-9

2. bigger production
system for
Compressors
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From Reality to Model

2ol Lo oy

R E
%)
OF

: z&
~
M%M . T
~
N fmininty
= Tl
D [1@ a
{ ‘N{
. E-2 .

-
-

<doneMqveOut:gr.

IBetrieb2

10: <doneMoveOut:|

tr16/<doneMoveln:li

tr15: <timeoutTick:a

r8: [_zaehler_decke

Behavior. ...

tr14: <doneMoveOut:|
DeckelAufsetzenLaeuft
A

tr0: <start:fkt>

DeckelBereitWartenAufStart
P <}
»

tr5: <holeZustand:fk

tr24: [data==0N]
\

GreiferPruefen
ae

tr25: <isUndefined:g

HorizontalEin
PR

tr4: <doneMoveln:lin

Iineare:[‘hei,,,

LineareinheitHoizontal
(a_Cylinder)
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. | GreiferDeckel
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sub_ct
fkt
trl .
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Structure

PAR Produktion & Logistik
in der Medizintechnik
— L OC
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Domains: Automotive

= eTrice for rapid prototyping of AUTOSAR systems (structure and behavior)
= eTrice as simple component editor for a subset of AUTOSAR

=  First working prototype of AUTOSAR transformation: Generators for minimal RTE,
component wrappers, ARXML

= Will probably be published under the AUTOSAR license

eTrice Model
eTrice ARXML eTrice AUTOSAR eTrice AUTOSAR :
Transformation Minimal RTE Gen. Component Gen. eTrice C Generator
UTOSARTools | | AUTO g F{f‘,m
S L ¢ """"" ' Component Implementation
C Component C Component eTrice Actor
Environment Impl Wrapper Implementation

Executable Test ‘ )
System

Buildable
- » < S
“| AUTOSAR System
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Domains: Automation

= eTrice for development of full blown automation control systems

= Existing automation component library (basic software) will be published most
likely under the eTrice project

Basic services: IO (Analog, Digital, Fieldbus Wrappers), Communication
(TCP/IP, M2M, Serial), Timing

Atomic control components: cylinders, drives, feedback controllers

Architecture components: control structures for distributed systems, inline
systems, error handling and reporting

Simulation components for unit testing, virtual commissioning, Model/HW/
Software in the loop
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Community

Committers

= Protos (3), Tieto ES (1), Drager Medical (1)
Contributors

= Contributors of Tieto, Mixed Mode

= 2012: 3 Google Summer of Code (GSOC) Projects with Students in India
and Singapore

= 2013: 1 GSOC Project with Student in India
Projects

= Automotive

= Automation

= Banking (starting)
= 7
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etrice. Outlook

= Release 0.3 planned for Q3 2013
= First prototype of C++ generator

Data configuration model

Integration of GSOC projects:
= Detail level (expression) language
= Model checking for Statemachines
= Layouter for graphical editors

First version of physical- and mapping model (deployment)

Consolidation of current features

= Further releases

= more model level debugging (state machine back animation, data inspection and
manipulation and message injection )

= model level support for distributed systems
= more detailed documentation generator
= Abstract execution for ROOM and expression language
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... any questions?

Thomas Schitz ts@protos.de



