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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KIELER Compiler (KiCo) — Basic lIdea (Recall)

register e 1 1
¢ Ecllpse Plugin
= - - defines
Kieler Compiler (KiCo) “Bobject transformi (EObject)
-EObject transform2(EObject)
—Eobject transform3 (EObject)
- ID1 ID2, D3, .

Eclipse Plugin

calls

EObject KiCo.compile (EObject,
ID1,ID3,...)

EObject EObject  EObject
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KIELER Compiler — Register (1/3)

emo | ranstormatcn.)ava

J| DemoTransformation.java 32 =g
2@ KIELER - Kiel Integrated Environment for Layout Eclipse RichClient[] _:J
14 package de.cau.kieler.kico.demo;

import de.cau.cs.kieler.sccharts.State;

Jx

cmot,

.';

public class DemcTransformation {

| public State transform(State mySCChart) {

mySCChart.setlabel("transformed ™ + mySCChart.getlabel());
return mySCChart;

» 1. Create a transformation method

> (a) Takes, (b) modifies, and (c) returns an EObject

Christian Motika Compiling & Simulating SCCharts /w KIELER 7/33



KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KIELER Compiler — Register (2/3)

lgt de.caukielerkico.demo 53 =0
% Extensions oOFH T
All Extensions laz — Extension Element Details

Define extensions for this plug-in in the following section. Set the properties of “transformationMethod”, Required fields are denoted
by ==

dass™: de.cau.kieler kico.demo. DemaTransformation
[=1-4= de.cau.cs.kieler.kico. transformation Add... _
-[H| DEMO (fransformationMethod) method™:
name: DEMO
dependendes:
o [

Overview | Dependencies | Runtime | Extensions | Extension Paints‘ Build | MANIFEST.MF build‘properties| plugm.xml|

> 2. Register the transformation in KiCo

> (a) Choose class, (b) choose method, and (c) choose ID
> Optionally: (d) Choose different display name, (e)'choose dependencies
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KIELER Compiler — Use (1/1)

State result =
(State) KielerCompiler.compile (’’DEMO’’,mySCChart) .getEObject ();
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KIELER Compiler (KiCo)

It *de.cau.cs.kielerscchartstextui 53

“ Extensions

All Extensions I&! —
z
Define extensions for this plug-in in the following section.

-
<= org.edipse.emf.ecore extension_parse 4 | Add...

<= org.edipse.xtext.extension_resourceSe
<= grg.edipse.core.resources.markers

<= prg.edipse.core.resources.markers
= de.cau.cs.kieler kico. ui. transformation
@ SCCHARTS_SIMULATION, SCCHAR™ =

4 3

Context & Basic Idea
Usage
Internals

KIELER Compiler — Register (3/3)

= 8

0% &

Extension Element Details

Set the properties of "editor”. Reguired fields are denoted by ™",

editor: de.cau.cs. kieler. sccharts. text.sct. 5ct
transformations: SCCHARTS_SIMULATION, SCCHARTS_SIMI

Overview | Dependencies | Runtime | Extensions | Extension Puints‘ Build | MANIFEST.MF| pluginzxml | build.properties

» 3. Tell KiCo to show transformation for the editor
» Use the extension point and transformation ID
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KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals

KiCo Transformation Registration Demo

LIVE DEMO
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KIELER Compiler — Internals (Recall)

Kieler Compiler (KiCo)

+

define

> - transformation method
— -ID
- - + dependencies

N
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

SCCharts — Extended Feature Dependencies

C3: SCADE / QUARTZ / Esterel v7 Features

1. Weak
Suspend —® 2. Deferred 3.Histoy —— 4. Static
\ Cl: Basic Statecharts Features
13. Exit
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Termination
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- 15. Entry
® Action
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5. Valued 6. Pure
Signal Signal

7. Count 8. Suspend 9.Pre
Delay
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» Types: Produced by (solid) & not handled by (dashed)
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

SCCharts — Extended Feature Dependencies

C3: SCADE / QUARTZ / Esterel v7 Features

1. Weak
Suspend —® 2. Deferred 3.Histoy —— 4. Static
\ Cl: Basic Statecharts Features
13. Exit
10. Complex “f»  Acon T————
FinalState . 11.Abort/ 16. Connector
Conditional > ...p 15.Enty —%
Termination Action
‘ s
& 12. During > 14. Initia-
3 Action lization
C2: Sy Feafires
5. Valued -
Signal
7. Count 8. Suspend 9. Pre
Delay

[ISoLA14]

» Types: Produced by (solid) & not handled by (dashed)
» Currently: Both considered as dependency
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KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View
4% KIELER Compiler Selection 31 & B +@E =5

Extended SCCharts

Synccharts———
—— T
e Signal Suspend N
[ Pre ign uspen
/ J o | lmScedods Core SCCharts SCGraph Code Generation
bl = Le L. L
7 7 - - :
Y/ Count Delay /

/ /

SCCharts Expansions |/ /
R { SCADE | QUARTZ | Esterel vT /

» Static dependencies
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KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View
¥, KIELER Compiler Selection 53 T *@E = g

Extended SCCharts

SyncCharts

N
y
—— Statecharts Core SCCharts SCGraph ‘Code Generation
+ — - =

/ /
1 SCADE | QUARTZ [Esterelv7 |/
s

» Static dependencies

» Automatic selection of required transformations

> Groups
» Dependency relations (possibly not handled by)
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KiCo Selection View Demo
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KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View Flaws
4% KIELER Compiler Selection 52 FEE

Extended SCCharts

SyncCharts

N\
Y Statechart
|| S==cans Core SCCharts SCGraph Code Generation

.
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» Automatic selection of required transformations
> © Possibly not handled by relations

Christian Motika Compiling & Simulating SCCharts /w KIELER 16/33



KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View Flaws
% KIFLER Compler Selection 33 FEE

Extended SCCharts

SyncCharts

N\
Y Statechart
|| S==cans Core SCCharts SCGraph Code Generation

.

/
4 SCADE | QUARTZ (Esterelv? |/

» Automatic selection of required transformations

> © Possibly not handled by relations
= ODistinguish different types in implementation

Christian Motika Compiling & Simulating SCCharts /w KIELER 16/33



KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View Flaws
% KIFLER Compler Selection 33 FEE

Extended SCCharts

SyncCharts

N\
Y Statechart
|| S==cans Core SCCharts SCGraph Code Generation

.

/
4 SCADE | QUARTZ (Esterelv? |/

» Automatic selection of required transformations

> © Possibly not handled by relations
= ODistinguish different types in implementation

» Static dependencies
> @ Not considering features really in the model

Christian Motika Compiling & Simulating SCCharts /w KIELER 16/33



KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View Flaws
% KIFLER Compler Selection 33 FEE

Extended SCCharts

SyncCharts

N\
Y Statechart
|| S==cans Core SCCharts SCGraph Code Generation

.

/
4 SCADE | QUARTZ (Esterelv? |/

» Automatic selection of required transformations

> © Possibly not handled by relations
= ODistinguish different types in implementation

» Static dependencies
» © Not considering features really in the model = © Adaptive

Christian Motika Compiling & Simulating SCCharts /w KIELER 16/33



KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View Flaws
% KIFLER Compler Selection 33 FEE

Extended SCCharts

SyncCharts

N\
Y Statechart
|| S==cans Core SCCharts SCGraph Code Generation

.

/
4 SCADE | QUARTZ (Esterelv? |/

» Automatic selection of required transformations
> © Possibly not handled by relations
= ODistinguish different types in implementation
» Static dependencies

» © Not considering features really in the model = © Adaptive
> @ Not considering features really produced

Christian Motika Compiling & Simulating SCCharts /w KIELER 16/33



KIELER Compiler (KiCo) Context & Basic Idea

Usage
Internals
SCCharts — KiCo Selection View Flaws
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» Automatic selection of required transformations
> © Possibly not handled by relations
= ODistinguish different types in implementation
» Static dependencies

» © Not considering features really in the model = © Adaptive
» © Not considering features really produced = ©Dynamic
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KIELER Compiler (KiCo)

Context & Basic Idea
Usage
Internals

KiCo Selection View Additional Features

% KIELER Compiler Selection 53
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KiCo Selection View Additional Features
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KiCo Selection View Additional Features
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KIELER Compiler (KiCo) Context & Basic Idea
Usage

Internals

KiCo Selection View Additional Features

¥, KIELER Compiler Selection 53 & *@E =0

Extended SCCharts

SyncCharts
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Online Compiler

KiCo Http Server (cont'd)

send source model ’
. talking HTTP [ Server
» Can be used Using HTTP protocol: receve compiled model
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Online Compiler

KiCo Http Server (cont'd)

Extonded SCCharts. Core SCCharts | SCGraph | Code Generat

send source model ’
. talking HTTP [ Server
» Can be used Using HTTP protocol: receve compiled model

» Support GET and POST requests

» Request: application/x-www—form—urlencoded

» Form data: model, transformations
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Online Compiler

KiCo Http Server (cont'd)

Extonded SCCharts. Core SCCharts | SCGraph | Code Generat

send source model ’
. talking HTTP [ Server
» Can be used Using HTTP protocol: receve compiled model

» Support GET and POST requests

» Request: application/x-www—form—urlencoded
» Form data: model, transformations

» Response: text/plain
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Online Compiler

KiCo Http Server Usage

» Web site/application
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Online Compiler
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» Web site/application

» Command line tool
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Online Compiler

KiCo Http Server Usage

» Web site/application
» Command line tool

=loix

» Use any other programming language understanding HTTP

Javascript / WWW
Java

C++

Android

vV vy vy VvVYy
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Online Compiler

SCCharts Online Compiler Demo

LIVE DEMO
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SCCharts Transformations

Simulation
Compiling & Simulating SCCharts Validation
Overview
>
>
» Compiling & Simulating SCCharts
» SCCharts Transformations
» Simulation
» Validation
» Summary & Future Work
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SCCharts Transformations
Simulation

Compiling & Simulating SCCharts Validation

SCCharts Compilation - What happened'?

SCCharts

Xtend2

m 293%'Y
SN N \h

Extended Extended  Core NomaleNoma\ ed sCG sca Sq
SCCharts  Trans-  SCCharts  Trans-  SCCharts
formations VOHHEHDI'\S !ormanons

» Revised many transformations

> Abort
> Count Delay
> During
»
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SCCharts Transformations
Simulation

Compiling & Simulating SCCharts Validation

SCCharts Compilation - What happened'?

SCCharts

Xtend2

m 293%'Y
SN N \h

Extended Extended  Core NomaleNoma\ ed sCG sca Sq
SCCharts  Trans-  SCCharts  Trans-  SCCharts
formations VOHHEHDI'\S !ormanons

» Revised many transformations

> Abort
> Count Delay
> During
»

» Added new transformations
» Const
> Reference
> Map
» For
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SCCharts Transformations
Simulation

Compiling & Simulating SCCharts Validation

Simulation C Code Wrapper

CSimulationatend 53 = 8

131 // Generate the main function. =
1 def mainFunction(State scchart) {

int main(int argc, const char* argv[1) {
reset();
output = cJSON_CreateObject();
readInputs();
tick();
while(1) {
writeoutputs();
char® outString = cJSON_Print(output);
strip white_spaces(outString);
printf("%s\n", outstring);
fflush(stdout);
output = cJISON_CreateObject();
readInputs();
tick();

I:v-
[ SE

» 150 lines of code
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SCCharts Transformations
Simulation
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Simulation C Code Wrapper

CSimulationatend 53 = 8

// Generate the main function. =
def msinFunction(State scchart) {

4 int main(int argc, const char® argv[]) {
reset();
output = cJSON_CreateObject();
readInputs();
tick();
while(1) {
writeoutputs();
char® outString = cJSON_Print(output);
strip white_spaces(outString);
printf("%s\n", outstring);
fflush(stdout);
output = cJISON_CreateObject();
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SCCharts Transformations
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Compiling & Simulating SCCharts Validation

Simulation C Code Wrapper

CSimulationatend 53 = 8

// Generate the main function. =
def msinFunction(State scchart) {

4 int main(int argc, const char® argv[]) {
reset();
output = cJSON_CreateObject();
readInputs();
tick();
while(1) {
writeoutputs();
char® outString = cJSON_Print(output);
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I:v-
[ SE

» 150 lines of code
» Generic main function
» Header includes scchart.c
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SCCharts Transformations
Simulation

Compiling & Simulating SCCharts Validation

Simulation C Code Wrapper

CSimulationatend 53 = 8

// Generate the main function. =
def msinFunction(State scchart) {

134 int main(int argc, const char® argv[]) {
5 reset();

output = cJSON_CreateObject();

readInputs();

tick();

while(1) {
writeoutputs();
char® outString = cJSON_Print(output);
strip white_spaces(outString);
printf("%s\n", outstring);
fflush(stdout);
output = cJISON_CreateObject();
readInputs();
tick();

[ SE

» 150 lines of code
» Generic main function
» Header includes scchart.c

» readInputs () and writeOutputs generated from SCChart
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SCCharts Transformations
Simulation

Compiling & Simulating SCCharts Validation

SCCharts Simulation KIEM DataComponent

¥ *Execution Manager &2 = =
[Matching schedules =l ar & |[2000ms B~ B v
Compenent Name / Key | value | | rype | M
[£] Synchrounous Signal Resetter Observer Producer
[%] Data Table Producer -
Model File [ACTIVE EDITOR]
State Name state
Transition Name transition
F.’ SC-Compiler acc
" Full Debug Mode false
i Debug Transformations SCCHARTS_SIMULATION _VISUALIZA...
[ High Leve! Transformations ABORTDEFALLT
& Low Level Transformations CODEGENERATION
[ Data Table Observer
[ synchronous Signals View Observer
[ sccharts Visualization Observer
4| i B

» Define high-level and low-level transformations
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SCCharts Transformations
Simulation

Compiling & Simulating SCCharts Validation

SCCharts Simulation KIEM DataComponent
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» Define high-level and low-level transformations
» Wrapper generated after high-level transformations
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» Define high-level and low-level transformations
» Wrapper generated after high-level transformations
» Debug mode (turn on/off visualisation)
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State Name state
%" Transition Name transition
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" Full Debug Made false
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» Define high-level and low-level transformations
» Wrapper generated after high-level transformations
» Debug mode (turn on/off visualisation)
» Define debug transformations
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SCCharts Simulation Demo

LIVE DEMO
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Broken Build ©

) KIELER Semantics - Continuous Plugi

-lojx|
Ble Edt Vien Hgtory Bookmarks Toos Hep

.3 KIELER Semantis -Contnuous Plugins (sl +

\3‘.’&@ <+ | @ ® -

Rebad | Home ZoomOut Zoomin | Prnt Downioads

i uni-iel o

¢)Bamboo Build - Deploy- Repor

Build projects / KIELER Semantics

Continuous Plugins (Kepler 4.3) ¥ master - 2000JenoDad 9 cton s

Continuously builds all semantics plug-ins upon reposit

hanges

Plan summary  Branches Recent failures  History Tests Issues

Plan summary Showing Last 25 builds =
Current activity Plan statistics

25...

No builds are currently running

Recent history 0,
40% cccesers
@#Bs Changes by Christian Schneider 4 days ago 101 failed
oL:14 Changes by St: 4 days ago 1 of 1 failed T
O#86 Changes by St 5 days ago 101 failed Branches
Changes by Christian Matika 1 week ago 101 failed .
@5
D #984 Changes by Christian Motika 1 week ago 1o 1 failed
@ el i D als-master ©#
D #9683 Changes by Christian Motika 1 week ago 101 failed
o ety . U releas @#1
@#e2 Manual run by Chiistian Motika 1 week ago 10 1 failed
P cmot-master @ #202
@#981 Changes by Christian Motika 1 week aq0 1 0f 1 failed

Level up your DevOps kung fu with Bamboo, the Continuous Delivery tool for JIRA teams. (Free open source license for Kiel University Comp. Sci.)
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Fle Edt View Hstory Bookmarks Tools Help
£ KIELER Semantis -Contnuous Plugins (sl + -
‘ 4 3 1@ .
Reload Home  Zoom Out Zoom In Print  Downloads
unikiel.de,
Build projects / KIELER Semantics / Continuous Plugins (Kepler 4.3)
Build #985 b ma

Continuously builds all semantics plug-ins upon repositor

Test results

Build summary | Tests

1test in total

(@1 test failed

Existing test falures 1

Q

Test

cC

WUnitTest

ristian Motika

Commits

changes

Atifacts  Logs  Metadata

® 5 seconds taken in total

Failing since View job
aboeso @ #9380 (Manual un by
Mok

Compile and Package

YNAtlassian

Level up your DevOps kung fu with Bamboo, the Continuous Delivery tool for JIRA teams. (Free open source license for Kiel University Comp. Sci.)

Duration

5 secs

000000 OOOO6
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Broken Build ©

UGINS-1061-985 /test-sccharts-c/07-abo.eso; Test case result - KIELER Bamboo - Mozilla Firefox [ 5]
Ble Edt Vien Hgtory Bookmaks Toos Hep

.3 KISEMA-PLUGINS 1061985 festschartsc.. | +

\3‘.’&

Rebad | Home ZoomOut ZoomIn

+

Pt Downloads

i uni-iel o

¢)Bamboo Build - Deploy- Repor

Build projects / KIELER Semantics / Continuous Plugins (Kepler 4.3)

Build #985 U master- 0000000000

Continuously builds all semantics plug-ins upon reposit

hanges

(©00; Compie and Package falea

Stages & jobs
Sa Job Summary | Tests | Commits Atifacts Logs | Metadata
ui

@ Compile and Pack Itest-sccharts-c/07-abo.eso: Test case result

The below summarizes
and Package

esult of the test “/test-sccharts-c/07-abo._esa” in build 985 of KIELER Semantics - Cantinuous Plugins (Kepler 4.3) - Compile

Description /test-sccharts-c/07-abo.eso Duration § secs
Test class de.cau.cs.kieler sccharts sim.c test SCChartsSimSAutc Status Failed (Existing Failure)

Method /test-sceharts-c/07-abo eso

ErrorLog [Ezzes (0) in ®ick 5 of vzace 0 of ESO file '/

Level up your DevOps kung fu with Bamboo, the Continuous Delivery tool for JIRA teams. (Free open source license for Kiel University Comp. Sci.)
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Overview

» Summary & Future Work
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>

>

>

KIELER Compiler
Online Compiler
SCCharts Simulation & Validation with KiCo & KIEM

KiCo: Separate Production and Handling dependencies (orders)
SCCharts

» Simulation Visualization (Scheduling Difficulties)
» Fix/Rewrite Validation Component

Explore different compilation variants / optimization phases
Evaluate SCCharts surveys (TR) with Steven

Integrate KTM in KiCo (Alex)

Hunt Bugs :-)
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To Go Further

@ http://www.sccharts.com

@ C. Motika, S. Smyth, and R. von Hanxleden. Compiling SCCharts — A
Case-Study on Interactive Model-Based Compilation. 6th International
Symposium On Leveraging Applications of Formal Methods, Verification
(ISOLA’14), Corfu, Oct 2014.

@ R. von Hanxleden, B. Duderstadt, C. Motika, S. Smyth, M. Mendler, J. Aguado, S.

Mercer, and O. O’'Brien. SCCharts: Sequentially Constructive Statecharts for
Safety-Critical Applications. Proc. ACM SIGPLAN conference on Programming
Language Design and Implementation (PLDI’14), Edinburgh, Jun 2014.
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Summary & Future Work
To Go Further

The End

That'’s all folks!

Any questions or suggestions?
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