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Hot Topics

* “Digitalization”
* Industry 4.0
While [...] machine learning, big data, or 10T are
often seen as the key elements of digitalization,
software and software engineering play the key
(Big) Data (analytics/science) role in research, teaching and practice
Cloud-based computing (Broy et al. in Informatik_Spektrum_39_6_2016)

* Artificial Intelligence (Machine
learning/Deep Learning)

Internet of Things (IoT)

- Cross-cutting issue: Systematically dealing with variability and complexity!
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Scientific Landscape and LIT CPS Lab Profs.

Requirements

Mechattoniciidoaeling Domain-Specific Engineering
Industrial Communication ST )
Software Product Lines/ SW Architecture/

Information Control Component-based Dev.

Variability

Model-Driven
Engineering

Systems Engineering Software Engineering

Production/Factory

Automation : .
Christian Doppler SW Maintenance/ Evolution

Lab VaSIiCS

Industrial Technology/
Electronics

Service-Oriented
Engineering

Al/Machine Learning SW Visualization

(Fomel); Yerilee el HCI/UI Design/Usability

Other Related Fields
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Teaching (Winter Semester)

* Networked Embedded Systems (VO/UE,
Englisch) (Alois Zoitl, diverse)
o Pflichtfach fur ELIT, Mechatronik

* Production Automation Systems (VO,

Englisch) (Alois Zoitl)

o Wahlpflichtfach fur Artificial Intelligence,
Wahlfach fir diverse Studienrichtungen

* Practical Work in Al (Master) (PR) (Alois

Zoitl)

o Pflichtfach flir Master Al

* Seminar in Al (Master) (SE) (Alois Zoitl)
o Pflichtfach fir Master Al

* Cloud Computing (Rick Rabiser, Andreas
Grimmer, Johannes Brauer)

o \Wahlfach

JXU

LINZ INSTITUTE
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Project in Computational Engineering (PR) (Alois
Zoitl, Rick Rabiser)
o Wabhlpflichtfach fir Computer Science

Project in Software Engineering (PR) (Alois Zoitl,
Rick Rabiser)
o Wahlpflichtfach fir Computer Science

Projektpraktikum (PR) (Bakk-Arbeit) (Rick Rabiser,
Alois Zoitl)
o Pflichtfach fur Informatik

Master's Thesis Seminar SS (SE) (Alois Zoitl, Rick
Rabiser)
o Begleitend zur Masterarbeit

Dissertantenseminar Informatik (SE) (Alois Zoaitl,
Rick Rabiser)
o Pflichtfach fur Doktoratsstudium, Fach Informatik
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Teaching (Summer Semester)

Algorithmen und Datenstrukturen (VO/UE) (Rick
Rabiser, div.)
o Pflichtfach fur ELIT, Mechatronik, Maschinenbau

Prasentations- und Arbeitstechnik (KV)
(Grunbacher, Kotsis, Rabiser, div.)
o Pflichtfach fur Informatik Rick Rabiser

Software Engineering fur Jurist*innen (KS) (Rick
Rabiser)
o Wabhlpflichtfach flur Bachelor REWI

Product Line Engineering (KV) (Rick Rabiser, div.)

Production Automation Systems (UE) (Alois Zoitl)
o Wabhlpflichtfach fur Artificial Intelligence, Wahlfach
fur diverse Studienrichtungen

Networked Embedded Systems (PR) (Alois Zoitl)
o Pflichtfach fur ELIT, Mechatronik

LINZ INSTITUTE : e :
J ¥ U OF TECHNOLOGY d Christian Doppler Lab VaSiCS

Parallel Computing (KV) (Wolfgang Schreiner, Alois Zoitl)
o Wabhlpflichtfach fir Computer Science

Project in Computational Engineering (PR) (Alois Zoitl,
Rick Rabiser)
o Wabhlpflichtfach fir Computer Science

Project in Software Engineering (PR) (Alois Zoitl, Rick
Rabiser)
o Wabhlpflichtfach fir Computer Science

Projektpraktikum (PR) (Bakk-Arbeit) (Rick Rabiser, Alois
Zoitl)
o Pflichtfach fur Informatik

Master's Thesis Seminar SS (SE) (Alois Zoitl, Rick
Rabiser)
° Begleitend zur Masterarbeit

Dissertantenseminar Informatik (SE) (Alois Zoitl, Rick
Rabiser)
o Pflichtfach fur Doktoratsstudium, Fach Informatik
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Christian Doppler Lab VaSiC$S
(2/2021-1/2028)

* VaSiCS: Mastering Variability in Software-intensive
Cyber-Physical Production Systems
o CPPS variability modeling approach
° analyze existing CPPS to automatically mine and model
variability
° support configuring and generating CPPS target artifacts
o support CPPS roundtrip/evolution

(C)PRIMETALS )
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Multidisciplinary Delta-Oriented Variability
Management in Cyber-Physical Production Systems

* Main Focus of CDL VaSICS (https://www.|ku.at/en/cdl-vasics/)

° .
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IEC 61499 Bad Smells Catalog
I e e,

Duplicated Code AL The same or similar code appearing more than once. N
- Long Aigorithm ~ FB  An algorithm that is too long and complex. N
Large Type FB  AnFB type thatis loo large and complex N
Better Control Software Design R ~
Divergent Change FB  One change leading 1o many changes within the same FB type N
Shotgun Surgery  FB One change leading to changes in many different F8 types. N
FeatweEmy  ALL A IEC 61439 component having high cohesion to anather that should not be coupled tightly N
Data Clumps FBN A group of interface elements that ahways appear logether. N
LazyElement AL  An IEC 61489 component without purpose (e.g., CFB only containing one FB) N
e Eoc | Sie (exoet st sai) which doss ol heve any npu it or £ whic a path cant be fourd fom e EC il el by olowing e
Dead Transiion ~ ECG  Transition with lower pricrity than the 1 transition condition Y
Derd FB FB  FB (except start not have any input ¥
Terminal State ECC  State thal is reachable, but which does nol have any oulgoing EC transitions. Y
Unused Event  FB  Eventinputioulpul of tha FB type containing the ECC that is not used in any EG transitions. Y
- - - - Unused Data FB  When the particular input event is connecled, the asscciated data inpul is unconnected or not configured. Y
* Work of CDL VaSIiCS (https://www.]ku.at/en/cdl-vasics/) e S s :
. . . Dead Event FB An event that is not used in the transition condition of any stable ECC stale and is thus always ignared, N
.
and EU Project 1-SWARM
Comments ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ hr;e;:éecnal)i;eu Obsession Long Parameter List
My

Obsession,

Primitive,

lab/research/research-projects/1-swarm)

Cut and Paste Programmrng

(https://www.[ku.at/en/lit-cyber-physical-systems- .

=laz Class Global Data

el y Large Class
‘ E Long Method

Shotgu n Surgery Bl . DEBd State

=SWISS Army Knife™
\napproprrate \ntrmacy

Data Class g
Data Clumps B Tcrﬁar§;>'rrhtd
Lava Flow \ O Primitive”
Lar mments

Temporary Freld 3 ‘Je““SpaghetU Code

Mutable Data
Data Clumps

* Cooperation (among others) with Primetals Technologies (CDL)
and multiple partners in the EU-Project (see
https://cordis.europa.eu/project/id/871743)

* Bad Smells, Metrics, Design Patterns, etc. for CPPS
Improve SW Quality

Improve Understandability

Reduce Maintenance Effort
J ¥ U LINZ INSTITUTE d Christian Doppler Lab VaSiCS : » : :
OF TECHNOLOGY Contact: Lisa Sonnleithner
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https://www.jku.at/en/lit-cyber-physical-systems-lab/research/research-projects/1-swarm
https://cordis.europa.eu/project/id/871743

Complexity/Modularization in/of 4diac/lEC 61499

* Visualize modularization/complexity of control software

* Use Cases

o

o

o

o

Start MotorSpeedCtrl

=REQ  CNF SetSpeed® SUB PID
Tigjstart[[ ——mspeed L-REQ CNF “REQ CNF
Speeds-’ HSEHSSPEM'L {sd F_sus uPID

M SpeedSet™
REQ CNF
|_,M otorSpeed
IN2 0.5m KP

LSpeedSet

CNF! REQ
cessing H B Logging

DataOut®—mData

:

J XU oF TecinoLoey

Understand structure of existing systems and component relations

Analyze modularization of existing systems (as input to improve/refactor)
Input for variability management
Support round-trip engineering (diffs of versions...)

MotorManagementUnit

DataLogging

SignalProcessing MotorSpeedCirl

d Christian Doppler Lab VaSiCS
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Mining from Function Block Networks

Work of CDL VaSICS
(https://www.jku.at/en/cdl-vasics/)

Clone detection/Similarity analysis

Modularity analysis

Variability mining

LINZ INSTITUTE : . L. )
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TRAVART:
An Approach for Transforming Variability Models

] . 1 [ —— |
. [ ]
https://github.com/SECPS/TraVarT
_ Variability
. . Artifact
® B C
Coop. with TU Vienna Lc ] I
Fzature Model Diecsion Model Model o
& & & [
menu "Fower management and ACPI options®
dependa an ! XB6 VOYAGER
config PM
Onlneahop bool "Power Management support® | [~ r
— d.ep::fu on !lAS4_HP_SIM . : . . Tl
_— —~— e ransformation o sy Variability Artifact
Fower Management means that ... Dpera“gns L Samplers
P'a;lmem ProductSelec tion config PM_DEBUG 'E - -
bool "Power Management Debug Support® = [|3 7 L
depends on PM :; I : 4
Debit Card | | Credit Card Search | | Orders | | Securty | | Payments | | \Wishiat config CPU-IDLE_ & .
bool "CPU idle PM support® Transfﬂrmatlon F"I'L-'Dt |"ul1CIdE|
/ default ACFI Algorithms
d Search = Securty config PM_SLEEP 1
Categarnies Sernt (Securty = -Payments) a (Payments = -Securty) bool
depends on SUSPEMD HIBERMATION
XEM_SAVE_RESTORE
default y
e | | Y Y
endmenu [ I ] I 1T 1 [ [
_ Variability
B | C | Artifact Type
i M Sample
Feature Decsion Orthaganal \ariability
Model configuration Model configuration Model configuration B

JXU

LINZ INSTITUTE
OF TECHNOLOGY

d Christian Doppler Lab VaSiCS

© LIT CPS Lab, Ja

Contact: Kevin Feichtinger



https://github.com/SECPS/TraVarT

JKU/Dynatrace Co-Innovation Lab

* “The aim of this lab is to perform trans-disciplinary, original scientific research between industry and
academia on recent computer science topics, particularly from the areas of software engineering,
artificial intelligence, and data science.”

1%
e 2 Post-Docs payed 50/50 by JKU and Dynatrace I N gj
perform software engineering research on IIII C i N 2
o Data storage, with a particular focus on scalability S—— O e D Staris
o Distributed software architectures Ressardipirrmetindsoreslite T T ——
° Query processing and optimization el ini S e e B

o

Cloud infrastructures
Overall goal: infrastructures, algorithms, and tools supporting processing (ingest, storage,
data analysis, and anomaly detection) huge amounts of data, in real-time

(0]

* See https://engineering.dynatrace.com/research/

ifdynatrace
LINZ INSTITUTE : L. i
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Tool Development: Web-based HMI:
« Seqguence Diagrams « Connect Machines and

« Model-Checking Web Servers

. Version Management « Web-Server <-> Browser
« Doc Generation —

. Tools in the Cloud m

« Other Inputs

Control Applications:

« Automating Example
Machines

« Library Development

« Design Patterns

.....
AR R R T RSN 2

-+ £ A PN A
Improved Device Q 22 3" "’i;";; Communicatiqn: |
Support: —  « Reverse Engineer Lego Mindstorms USB Protocol for
. Porting new Controller
o 1/O Support . Evaluating TSN (deterministic Ethernet)

Contact: Alois Zoitl




Improving the Eclipse Platform

File Edit Source Refactor Navigate Search Project Run Window Help

o BB e WY BRI ® P MEoTiE Y E G- #* Q B |4 & 4 N

EaP X I8 T 3C %P Ju) 45 = B | [J EditPartViewer java [31 FBNetworkEditor.java [4) DiagramEditorWithFlyoutPal [4] AdvancedGraphicalViewerke x | [J] AbstractFBNElementEditPart 4 SWT.class = 5= Qutline % = 8

g 36 a

2& 7 ¢ gal— soverride B %R X e W §
e L public boolean keyPressed(final KeyEvent event) {

b iz org.eclipse.fordiac.ide.emf.compare [org.e

» 4 org.eclipse.fordiac.ide.export [org

i=# org.eclipse.fordiac.ide.export.compare [or(
b i3 org.eclipse.fordiac.ide.export.feature [or
} i org.eclipse.fordiac.ide.export.forte_lua o
4

" org.eclipse.fordiac.ide.export.forte_lua.st [
» 1= org.eclipse.fordiac.ide.export.forte_ng [0
» i org.eclipse.fordiac.ide.export.forte_ng.st [«
[ 35) org.eclipse.fordiac.ide.export.ui [org.ec

[ 35 org.eclipse.fordiac.ide.fb.interpreter [org.e

org.eclipse.fordiac.ide.fbrtlauncher [org
» % org.eclipse.fordiac.ide.fbtypeeditor [org
I=# org.eclipse.fordiac.ide.fbtypeeditor.doc [0

-

} 2 org.eclipse.fordiac.ide.fbtypeeditor.ecc [o
=4 org.eclipse.fordiac.ide.fbtypeeditor.fbteste

} i org.eclipse.fordiac.ide.fbtypeeditor.networ
} 2 org.eclipse.fordiac.ide.fbtypeeditor.service
[ 35) org.eclipse.fordiac.ide.fbtypeeditor.st [org
b iz org.eclipse.fordiac.ide.fmu [org.eclipse

i org.eclipse.fordiac.ide.fortelauncher [
v i org.eclipse.fordiac.ide.gef [org

P =i JRE System Library [JavaSE-11]

b =i Plug-in Dependencies

- % src
b i org.eclipse.fordiac.ide.gef
b # org.eclipse.fordiac.ide.gef.comman
b & org.eclipse.fordiac.ide.gef.dnd

final boolean modifierPressed = (event.stateMask & SWT.MODIFIER_MASK) != 8;

currentKeyCode = event.keyCode;
switch (event.keyCode) {
case SWT.ARROW_DOWN:
if (ImodifierPressed) {
getViewer().scrollByOffset(0, SCROLL_SPEED_Y);
return true;
}
break;
case SWT.ARROW_UP:
if (!modifierPressed) {
getviewer().scrollByOffset(@, -SCROLL_SPEED_Y);
return true;
}
break;
case SWT.ARROW_RIGHT:
if (ImodifierPressed) {
getviewer().scrollByOffset(SCROLL_SPEED X, 0);
return true;
}
break;
case SWT.ARROW _LEFT:
if (!modifierPressed) {
getviewer().scrollByOffset(-SCROLL_SPEED X, 0);
return true;
}
break;
case SWT.PAGE_DOWN:
if ((event.stateMask & SWT.SHIFT) != 0) {

getviewer().scrollByOffset(getViewer().getFigureCanvasSize().x, 0);

} else {

getviewer().scrollByOffset(8, getViewer().getFigureCanvasSize().y);

return true;
case SWT.PAGE_UP:
if ((event.stateMask & SWT.SHIFT) != 8) {

getViewer().scrol1ByOffset(-getViewer().getFigureCanvasSize().x, 8);

} else {

getViewer().scrollByOffset(®, -getViewer().getFigureCanvasSize().y);

# org.eclipse.fordiac.ide.gef.handlers

~ O, AdvancedGraphicalViewerKeyHandler
&F SCROLL_SPEED_X :int
< SCROLL_SPEED_Y :int
= currentkKeyCode : int
@ © AdvancedGraphicalViewerKeyHandle
@ getCurrentKeyCode(): int
@ .. getViewer(): AdvancedScrollingGrap!

@ . keyReleased(KeyEvent) : b

» & org.eclipse.fordiac.ide.gef.draw2d 5l Problems x & TargetPlatform & Console [ Properties 8 GitStaging @ SonarLintRuleD =g Progress ( History @ Javadoc [ Package Explorer %' Plug-inImage Br = 8
b # org.eclipse.fordiac.ide.gef.editors
¥ i org.eclipse.fordiac.ide.gef.editparts |, errors, 2,485 warnings, 948 others
b # org.eclipse.fordiac.ide.gef.figures

b i org.eclipse.fordiac.ide.gef filters

= ord .p - g ~ @ Errors (17 items)

~ i org.eclipse.fordiac.ide.gef.handlers

» [ Abstra ctZoomHandler.java

» B AdvancedGraphicalViewerKeyHan

J XU oF TecinoLoey

& Couldn't resolve reference to EClassifier 'STVarGlobalDeclarationBlock'. GlobalConstants.xtex forg.eclipse.fo

: Couldn't resolve reference to EClassifier 'STVarGlobalDeclarationBlock'. GlobalConstants.xtex forg.eclipse.fo

50:63:1868 B

Writable Smart Insert
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