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* Motivations
e Application Frameworks
 Model Driven SW Development
» Architectural Concepts

e Statecharts Semantic and the SCXML Standard
e UML-to-SCXML Mapping
e« COMODO Profile for UML

e Cross Platform Model2Text Transformations

e Future Plans
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Statecharts for the
Very Large Telescope (VLT)

e VLT SW Platform: Linux, GNU C/C++, TCL/TK, CCS
 Workstation Software Framework: framework for the
development of control/monitor applications from

Statecharts models (more than 30 applications)
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Statecharts for il et
Alma Common Software (ACS)

 ACS SW Platform: Linux, C/C++, Java, Python, CORBA

 Code Generator tool to generate the MasterComponent

application from a Statecharts model
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Statecharts for echnve
Adaptive Optics

2MASSWJ1207334-393254

« SPA SW Platform: Linux,
C/C++, CORBA, DDS

e Application framework to
build Statecharts based

e 43“70 application (+ behavioural

J Inheritance feature).

The Brown Dwarf 2M1207 and its Planetary Companion
(VLT/NACQ)

4]
ESO PR Photo 14a/05 (30 April 2005) ©ESO
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L. O oo
Application Frameworks gszfs;:::;:zm
* Concentrate on Domain Specific concepts

e Reuse and document of Domain Specific know-

-

* Independence of platforms and languages

how

 Reuse the models on different platforms:
e Easier to migrate applications

* Prototyping applications for future platforms
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Model Driven SW Development V=

VLT C++ ACS C++
Application(s) Application(s)

l N\
ModelChecker
Language

Y i [ModelChecker)

TestCases F_J_,
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W3C SCXML Standard i

= Crane & Dingel paper on differences
B] between Statecharts syntax &
StateMate - “

!l_ i semantics: “Not all models are created
| : ) / equal”

e ) ~- State Chart XML

. = W3C Supported by IBM, HP,
[ J UML, Rhapsody % Microsoft, Nokia

<state id="A" initial=“B">

<state id="B">

<transition event="e1" target="C“/>

</state>

<state id="C">

</state>

<transition event="e1" target="D"/>
</state>

<state id=“D"> _ QT
</state>
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UML2SCXML Mapping

CompositeState

B
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<state> id="" initial="" </state>

<parallel> </parallel>

(134 (134 (134

<transition> event=
</transition>

guard="" target=

<initial> </initial>

<final> </final>

SimpleStateA \ Event1 [Guard] f Action SimpleStateB
entry f EntryAction do f DoActivity
exit / ExitAction

Event2
SimpleStateD

SimpleStateC : >
' ‘ Event3 / IntAction

-

<history> type="deep|shallow” </history>
<onentry> </onentry>
<onexit> </onexit>

<invoke> </invoke>
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COMODO Profile
and MetaModel

Cross Platform
M2T

Transformation
(EMF + Xpand)

ool
Platform Specific
| l

Test Code Makefile

J J

Application [—>{_Buld System )‘—_m&wﬂ |

Clear separation
between
generated and
manually
developed code

§ 4 1

code l Generated
{ 1 Application uses
SCXML Model
D and SCXML

Engine library
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COMODO Profile for UML

consistsOf

w/_._.w/_ra..,/.?_\._/m‘.r
AR A
AAAAA i,mr

-nestedComponentimpl

consistOf

-containedComponent (0. *

lassifierBehavior

ol

UML State Machine F:
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StopWatch Example
*

«cmdolnterfaces () StopWatch
StopWatchLightIF R2 ._Q/

{smmaintenance}

+getDisplay() : String

«signalsstop() :l/
«signalsreset() | reset
«signalsstart()

«esignalslightoff() ‘ entry / ResetDisplay

«signalslighton() y

' Treset
«cmdoComponents . ) v
StopWatchLight stopped stop | running
(StopwatchLight) ‘ do / Court
)

Time

start

| «manifests

«cmdoComponentimpls [

StopWatchLightimpl bt .-l
{language = Java} ; :

«cmdoContainers 3 | ‘ |

JavaTestContainer ‘ Off lightOn ™ "on

Light

{language = Java}
-stopWatchLightinstance : StopWatchLightimpl

lightOff
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StopWatch Example

«cmdolnterfaces ()
StopWatchLightlF

{smmaintenance}

+getDisplay() : String

«signalsstop()
«signalsreset()
«signalsstart()
«signals ightOff()
«signalzlighton()

fa)

«cmdoComponents

StopWatchLight

(StopWatchLight)
K

| «manifests

«cmdoComponentimpls [
StopWatchLightimpl
{language = Java}

*

«cmdoContainers»
JavaTestContainer
{language = Java}

-stopWatchLightinstance : StopWatchLightimpl
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Stopw public class ResetDisplay extends Action {

lightOn

lightOff

el

—l I =11 X

Rz @ —
public void execute() {
Tim Pl s
}
) l }
| reset start
Entry / Resetoism>
reset
"‘ stopped
R1 ._l public class ActivityCount extends Activity {
. public void runi) ¢
Lig LE
i }
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Cross Platform Model2Text C e
Tr an SfO 'm at| ons 4) Xpand Templates generates the

artifacts using Xtend functions

«mwes «xpts «scxmils

dock SCXML Expands SCXML generates SCXML

2) One Workflow 1 4 Template Model
warkflow per "

s + ACS
DL - acs o at
SCXML Workflow A 1.1 Template 1.8
c(‘)j:u";;o run *';:':” 4 | expangs ‘sx::’ generates SPA

Workflow . 1T Template 1.5 RNt
1) Input:
- Model ‘3‘;‘_“:’ 1 exparjis “‘;‘ffr’ | generstes Ar\:!li’: L
- TargetPlatform |  Werkflow —— Tl Template 1.8
E— uses
d
_ _ gt 5) Xtend e
3) Verify Model is complete e functions to help Slondit
and unambiguous navigating the
model
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e Development of the C++ SCXML Engine

e Additional Model2Text transformations
 ESO supported platforms/languages
 ModelChecker language (Promela/SPIN)
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