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HM| = Human Machine Interface

User Interface = U|
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Anatomy of an HM
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YAKINDU HMI

* focusses on behavior

* makes use of state charts

* Integrates with
visualization models"

* modular toolchain

* based on Eclipse technologies
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Contract Mapping

app YCluster {
scene main {
ControllLight: oilPressure e !
Speedometer: meter e
InfoArea: infoarea
FuelIndicator: fuel

}

e sport | Contract elements refer to

animation intro
animation outro

e v\ ‘ Ul elements

- —

scene eco { ... }

menu options {
Item: eco
Item: sport !
Item: tripInfo :
Item: radio

Incoming Call

!

l

-

.
/°

@ 32016 km ™ 124 km 15:59:00
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HMI Visualization HMI Behavior

5

& mws S Dawe

| HMI Contract

app YCluster {
scene main {
ControlLight: oilPressure
Speedometer: meter
InfoArea: infoarea
FuelIndicator: fuel

r
!

}

scene sport {
animation intro !
animation outro
Revmeter: revmeter
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YAKINDU HMI Components

Execution & Simulation Environment

tool adapters  [cal|( [
care about — =
contract
integration

HMI-Statecharts

Tool-Adapter
HMI-Contract

HMI-Components

Target-Adapter

target adapters
oenerate code

Cal

Studio

Custom
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HMI| Contract

decouples different system engineering activities

Requirements

HMI
Behavior

HMI-Contract
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HMI| Contract

N a requirements driven process

f 1: deﬁne

Requirements

\7

3: develop

3: develop ’I 2: derive

HMI . HMI
Design Behavior

aulo check auto check

— —
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HMI| Contract

N a design driven process

Requirements

e

i1: prototype

\7

4: develop

3: derive

HMI \ HMI

Design | ) Behavior
2: export auto check

— —_—
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HMI| Contract

support variants

1. deﬁne

\7

3. develop

3: devek;pj
Requirements
HMI HMI
Design 2: derive Behavior
variant a ' ' variant x

auto check
- i
+«HMI , ' HMI
Design Behavior
variant b variant y
3: develop

auto check

3: develop
- v
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YAKINDU Statechart Tools (SCT)

N_

\ heating v an oy /
\ merfoce ‘ = /
n event onDF *
| i event temoOvop
- o v
o \ Var temaSetPoRT | Integer 3
-+J |
© c
= S
(O o
> =

Code Generation
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The Statechart Application Gap

State-based modeling Typically, statecharts
s useful are Independent
N Many domains of any domain

I —— R —

* How can statecharts be adopted to different domains?

* How can tools support this adoption!?
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Domaln Specific Statecharts

* Improving expressiveness and semantic integration by

adopting domain concepts.

» Refer to domain concepts within declarations (events,

variables) and expressions (feature-calls)

* Conce
scene,

Copyright: itemis AG 2013

bts from HMI domain: widget (button, label, etc.),

bopup, animation, Button-Click, Intro, Outro,...



Integration of HMI Concepts

app cc {
scene Menu {
Button :
Button
Button :
ks

scene Info {

InfoArea :
InfoArea :
InfoArea :

InfoPane :
InfoPane :
InfoPane :
InfoPane :
InfoPane :
InfoPane :

ks

: media

info

navigation

op
middle
bottom

welcome
clock
averageSpeed
tripDistance
temp
pressure

scene Media { .. }
scene Navigation { .. }

}

W
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Yakindu SCT - Extensibility

» Recap: Different models are used around the Statechart formalism

¢ W )
SExec =  Simulator
¢ J
-- r Y
SGen |l Code-
| Generators
\ » ~ 7

» SGraph (EMF): specification of graphical structures

» Slext (Xtext): textual specification of declarations & expressions

» SExec (EMF): sequentialized statechart execution

» SGen (Xtext): code generator parameterization
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Bullt-In Extensibility

» Restriction of structural concepts (SGraph)
» Customization of declarations & expressions (S lext)
» Adoption of the execution semantics (SExec)

» Adoption of existing or integration of custom code generators

* Integration of custom type system, augmentation by

application types

* Integration of additional validation constraints
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YAKINDU SCT Approach

" Domain- Specific

grammar com.yakindu.hmi.sctmodel .HMIText with org.yakindu.sct.model.stext.SText

Root:
(roots+=DefRoot)*;

HM| Meta Model <=M declarations

| LocalReaction | Entrypoint | Exitpoint | HMIDeclaration;

1 ion:
references rHibee am:lrlnigcene | HmiPopup | HmiAnimation | HmiTransition;

HmiScene:

"scene' scene=[contract::ScenelQID];
HmiPopup:

"popup ' popup=[contract: :Popup|QID];
HmiAnimation:

'animation' animation ::Animation|QID];

\_

N (
extends

grammar org.yakindu.sct.model.stext.S ext with org.eclipse.xtext.common.Terminals

Structural Concepts Declarations &

Root:

(SGraph) extends T DG @resSIQns

specialization

returns sct::Scope:

(SimpleScope | Stat
SimpleScope returns sct::Scope: )

{SimpleScope} (decNgrations+=Dec aratlon)

StatechartScope returns sct::Scope:
InterfaceScope | InternalScope;

InterfaceScope returns sct::Scope:

\Generic
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Domain-Specific

YAKINDU SCT Appioashmm

HMI Meta IVIQdeI

‘4
<eferences |

Domain Specific
Statechart

-
O
e

(©
N
©

@)

()

Q.

m )
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Yakindu SCT

» Open Source / EPL
» Hosted at Eclipselabs

* Eclipse-Proposal planned for 2013

* Interested parties welcomel

* Important Links:

° Project Site: http://statecharts.org

° Eclipse Labs Srite: http://code.google.com/a/eclipselabs.org/p/yakindu/
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