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» Emerging trend: Textual Modeling

o

) scchartsct 22 =
scchart SCChart_Example { =

e Y » Concrete syntax is text
output signal 0;

initial state I
--> M with I;

state M {
region:

initial state C
--> D immediate with / S;

final state D;
region:

initial state A
--> B immediate with S;

final state B;
>-> E;

connector state E
--> F immediate with / 0;

final state F;
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T =5 » Emerging trend: Textual Modeling
scchart SCChart_Example { =

e e » Concrete syntax is text
11 : » © Rapid Development (good
s tooling support, e.g., Xtext)

state M {

region:

initial state C
--> D immediate with / S;

final state D;
region:

initial state A
--> B immediate with S;

final state B;
>-> E;

connector state E
--> F immediate with / 0;

final state F;
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I == » Emerging trend: Textual Modeling
scchart SCChart_Example { 2|
nput signal I; » Concrete syntax is text
1‘ ‘I’ » © Rapid Development (good
> Wt T; tooling support, e.g., Xtext)

e 1 » © Handling (model diffs,
1 o version control, tool
<> D imediate with / S; interChange)
final state D;

initial state A
--> B immediate with S;

final state B;
>-> E;

connector state E
--> F immediate with / 0;

final state F;
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B s 5 =& » Emerging trend: Textual Modeling
T e T 1 » Concrete syntax is text
11 : » © Rapid Development (good
i tooling support, e.g., Xtext)
state i { » © Handling (model diffs,
1 L version control, tool
O et with [ 5; interchange)
r s 0 » © Readability, Maintenance
s e s (formatter)

--> B immediate with S;
final state B;
>-> E;

connector state E
--> F immediate with / 0;

final state F;
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scchart SCChart_Example { =
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11 : » © Rapid Development (good
Wi L tooling support, e.g., Xtext)
state i { » © Handling (model diffs,
1 L version control, tool
> D immediate with / S; interchange)
r s 0 » © Readability, Maintenance
I (formatter)
5> B tmediate uith 5; » © Readability (harder to inspect
’Fgl state 5; a larger model, mental map)
e e s o
final state F; |
= of!
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[ scchart.sct 23 ==
scchart SCChart_Example { 2|
it signel » Concrete syntax is text
11 : » © Rapid Development (good
W 1; tooling support, e.g., Xtext)
state i { » © Handling (model diffs,
1 L version control, tool
D mediate with / 5; interchange)
r s 0 » © Readability, Maintenance
s e (formatter)
5> B tmediate uith 5; » © Readability (harder to inspect
5:*:1 state 5; a larger model, mental map)
R » © Validation (harder to see
> F imediate with / 0; model errors)
final state F;
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Christian Motika cla Light-Weight Synthesis of Ptolemy Diagrams with KIELER



Motivation
Contribution

Overview

Graphical Modeling vs. Textual Modeling

» Emerging trend: Textual Modeling
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sct.:hart SF[hartiExample { 2| .
nput signal I; » Concrete syntax is text
1‘ ‘I’ » © Rapid Development (good
initial state .
> Wt T; tooling support, e.g., Xtext)
state 1 € » © Handling (model diffs,
region:

version control, tool

initial state C

D mediate with / 5; interchange)
r s 0 » © Readability, Maintenance
I (formatter)
~-> B dmediate with 5; » @ Readability (harder to inspect
5:*:1 state 5; a larger model, mental map)
o » © Validation (harder to see
3 tmediate uith / 0; model errors)
final state F; _|:‘ » @ Visualization of dynamics:
i : Simulation
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» Get all benefits from graphical modeling
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state 1 (
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Automatic Oomn Ot
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» Get all benefits from graphical modeling
» Preserve all the benefits from textual modeling

Christian Motika Light-Weight Synthesis of Ptolemy Diagrams with KIELER



Motivation
Contribution

Overview

Contribution

SCChart_Example
input signal |

signal S

output signal O

Automatic M

synthesis @___S_ ,@
o

» Get all benefits from graphical modeling
» Preserve all the benefits from textual modeling

» = Automatic synthesis of diagrams:
KIELER Light-Weight Diagram (KLighD)
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» Foundations & Concept
» Demo

» Case Study Results
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Foundations & Concept

Functionality
Details

Synthesis of Diagrams

o] KLighD 50

model diagram

[C. Schneider et al., VL/HCC’13]

» Input: Model (dsl, xml, moml)
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[C. Schneider et al., VL/HCC’13]

» Input: Model (dsl, xml, moml)

» Output: Configurable diagram
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Functionality
Details

Synthesis of Diagrams

model diagram

[C. Schneider et al., VL/HCC’13]

» Input: Model (dsl, xml, moml)
» Output: Configurable diagram
» Diagram options: E.g., show transition labels
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Foundations & Concept

Functionality
Details

Synthesis of Diagrams

D, KLighD

model diagram

[C. Schneider et al., VL/HCC’13]

» Input: Model (dsl, xml, moml)
» Output: Configurable diagram

» Diagram options: E.g., show transition labels
» Layout options: E.g., direction or spacing
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Foundations & Concept

Functionality

Details

Synthesis of Diagrams

D, KLighD

» Input: Model (dsl, xml, moml)

» Output: Configurable diagram

diagram

[C. Schneider et al., VL/HCC’13]

» Diagram options: E.g., show transition labels
» Layout options: E.g., direction or spacing

» Requirement: Automatic Layout (— KIML)
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KGraph,
KRendering &
layout data

diagram

KGraph,
KRendering &
layout data

[C. Schneider et al., VL/HCC’13]
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Case Study Results MU EEED ST Y

Ptolemy Case Study Model Browsmg

e Blockeddentity

> © Readability (normalized diagrams with fixed layout settings, configurable settings)
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Ptolemy Case Study: Model Browsing
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> © Readability (normalized diagrams with fixed layout settings, configurable settings)
> O Hierarchy (no new windows, inner and outer ports)
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Ptolemy Case Study: Model Browsing

loix

L
& rerrcheamattcightnont | erocacker

P Director

=0

" Diagram options

Expression Actorh

Layout Options

Node Pacament
Osepie O Lrea segments
© erandes osof

P
e

NondeterministicMerge

Blockedldentity
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> © Readability (normalized diagrams with fixed layout settings, configurable settings)
> O Hierarchy (no new windows, inner and outer ports)
> © Large models (Focus&Context, collapse & expand)
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Ptolemy Case Study: Model Browsmg

" Diagram options

P Director

Actorh

Expression

B Layout Options

Node Pacament

Display2 g ;:::“ - O Linear Segments.
= -
e

NondeterministicMerge

Exprassion?

> © Readability (normalized diagrams with fixed layout settings, configurable settings)
> O Hierarchy (no new windows, inner and outer ports)
> © Large models (Focus&Context, collapse & expand)
> © Complex models (filter details, e.g., transition labels)
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Ptolemy Case Study: Model Browsmg

" Diagram options

P Director

Actorh

Expression

B Layout Options

Node Pacament

Display2 g ;:::“ - O Linear Segments.
= -
e

NondeterministicMerge

Exprassion?

> © Readability (normalized diagrams with fixed layout settings, configurable settings)
> O Hierarchy (no new windows, inner and outer ports)
> © Large models (Focus&Context, collapse & expand)
> © Complex models (filter details, e.g., transition labels)
» © Maintenance / Handling (create/edit the model in Vergil, generate it, use a textual DSL, ...)
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Case Study Results MU EEED ST Y

Ptolemy Case Study: Model Browsmg

" Diagram options

P Director

Actorh

Expression

B Layout Options

Node Pacament

Display2 Osie O Lines Segments
© erandes osof
spacrng:

Blockedldentity Starver2

NondeterministicMerge

Exprassion?

> © Readability (normalized diagrams with fixed layout settings, configurable settings)

> O Hierarchy (no new windows, inner and outer ports)

> © Large models (Focus&Context, collapse & expand)

> © Complex models (filter details, e.g., transition labels)
» © Maintenance / Handling (create/edit the model in Vergil, generate it, use a textual DSL, ...)
> © Light-Weight (no editing, no transactions — just transient views)
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scchart SCChart_Example {
input signal T;
signal S;
output signal 0;

initial state I
--> M uith I;

state M {
region:

initial state C

--> D immediate with / S;

final state D;
region:

initial state A
--> B immediate with S;

final state B;
Y
>

connector state £
--> F inmediate with / 0;

final state F;

Case Study Results

Model Editing & Simulation

0
a

3 schartsct 33

Ptolemy Case Study

KIELER Case Study

@ =

=]

input signal |
signal S

output signal O

SCChart_Example

Diagram Options
[ Dedarations

te actons
‘Transition labels.

[ Dependendes & optimized priorities
[ Dependends & priorities
& shadow

Layout Options

QOnoown Oleft
Oright Oup

e
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scchart SCChart_Example {
input signal T;
signal S;
output signal 0;

initial state I
--> M uith I;

state M {
region:

initial state C
--> D immediate with / S;

final state D;
region:

initial state A
--> B immediate with S;

final state B;
¥
>

connector state £
--> F inmediate with / 0;

final state F;

]

Case Study Results

Model Editing & Simulation

3 schartsct 33
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Ptolemy Case Study

KIELER Case Study

$& =0

input signal |
signal S

output signal O

SCChart_Example

Diagram Options
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Summary and Outlook

» Models are created once but read many times

» Large and complex, hierarchical models are hard to read and
maintain
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Summary and Outlook
The End

Summary and Outlook

» Models are created once but read many times

» Large and complex, hierarchical models are hard to read and
maintain

» Automatic light-weight diagrams

» help browsing/reading
» and maintaining models

» Models can be textual or graphical

» Even general data structures (&dynamics) can be visualized
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Summary and Outlook

The End

To Go Further

KLAUSKE, L. K., SCHULZE, C. D., SPONEMANN, M., AND VON HANXLEDEN, R.

Improved layout for data flow diagrams with port constraints.
In Proceedings of the 7th International Conference on the Theory and Application of Diagrams

(DIAGRAMS’12) (2012), vol. 7352 of LNAI, Springer, pp. 65-79
@ SCHNEIDER, C., SPONEMANN, M., AND VON HANXLEDEN, R.

Just model! — Putting automatic synthesis of node-link-diagrams into practice.

In Proceedings of the IEEE Symposium on Visual Languages and Human-Centric Computing (VL/HCC’13)
(San Jose, CA, USA, 15-19 Sept. 2013).

With accompanying poster
@ SUGIYAMA, K., TAGAWA, S., AND TODA, M.
Methods for visual understanding of hierarchical system structures.
IEEE Transactions on Systems, Man and Cybernetics 11, 2 (Feb. 1981), 109—125.
@ UNI KIEL, REAL-TIME AND EMBEDDED SYSTEMS GROUP.
KIELER webpage.
http://www.informatik.uni-kiel.de/en/rtsys/kieler/.
@ VON HANXLEDEN, R., LEE, E. A., MOTIKA, C., AND FUHRMANN, H.
Multi-view modeling and pragmatics in 2020 — position paper on designing complex cyber-physical systems.

In Proceedings of the 17th International Monterey Workshop on Development, Operation and Management
of Large-Scale Complex IT Systems, LNCS (Oxford, UK, Dec. 2012), vol. 7539.

ristian Motika Light-Weight Synthesis of Ptolemy Diagr:


http://rtsys.informatik.uni-kiel.de/~biblio/downloads/papers/vlhcc13-poster.pdf

Summary and Outlook
The End

Thank you for your attention and
participation!

Any questions or suggestions?

Christian Motika cla Light-Weight Synthesis of Ptolemy Diagrams with KIELER



Ptolemy Case Study: Model Browsing
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Ptolemy Case Study: Model Browsing (cont’d)
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General Data Structure Visualization
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