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m NEws The lights have been on at a Massachusetts school for over a year because no one can turn them off SHARE & SAVE — f ¥ = I E

EXCLUSIVE

U.S. MEWS

The lights have been on at a Massachusetts school for
over a year because no one can turn them off

Blame it on the pandemic and "supply chain problems,” says the school district’s assistant superintendent of finance.

it

The lighting system was installed at Minnechaug Regional High

money and energy. But|ever since the software that runs it failed

on continuously, costing taxpayers a small fortune.

School when it was built over a decade ago and was intended to save

on

Aug. 24, 2021, the lights in the Springfield suburbs school have been

——  All the lights at Minnechaug Regional High School in Wilbraham, Mass., have been on since Aug. 24, 2021. Matt Nighswander / NBC News




Scientific Landscape and LIT CPS Lab Professors

Mechatronic Modeling Requirements

'Domain-Specific Engineering
Industrial Communication Languages .
Software Product Lines/ SW Architecture/
Information Control Variability Component-based Dev.

Systems Engineering Model-Driven Software Engineering

. Engineering
Production/Factory
Automation \ ) )
T SW Maintenance/ Evolution
Industrial Technology/ ‘MuItI-D'|SCIp.I|nary
Electronics Engineering

_ _ Knowledge-based Service-Oriented

Simulation/(...) SW Engineering Engineering
Configuration-Systems )

Al/Machine Learning SW Visualization

(remEl); Ve iEE e HCI/UI Design/Usability

Other Related Fields
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Contact: Sayyid Fadhlillah

Multidisciplinary Delta-Oriented Variability
Management in Cyber-Physical Systems

delta DApplyCapPresNotReached:

e Expressing variability T
ety i from different aspects S e Express control
- - . . <Add> FB PnPfPressyreSensz type=SkillFB ;
P2 (e.g., business, signal, A Brecsarebena WG software variability

6,4

. . <Add> EventConnection PnP_PressureSens_3 .CNF 1
process) US|ng mul“ple PnP_Pressure Sens_2 .REQ; USIﬂg delta

<Remove> EventConnection PnP_C5_1.CNF

variability mOdels } PnP_Pressure Sens_2 .REQ; mOdG'S

Product configuration d —= Control software

interface based on ‘=g § R - generator based on

1
e
i
5
]
i

variability models 91w . =.| selected configuration

options
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Contact: Sayyid Fadhlillah

Examples for Concrete Topics

Consistency Checker Artifacts Mapping Editor Configuration Interfaces
’ . Feature Model Configuration — 0O X QOVM Configuration - 0o X
(N C{/ ;:, 00

‘ | R Decision Model Configuration - o x dmshapei

o =0 s Qi NameoftheProduct? [ | e
“ L] FeatureC 5 poyounee dinsurance? i| [ Trangle

/ a K ™ /’ (| Feature D Type of the insurance ‘ I | . ‘
g ¥ v [ Back [ Nest ][ [P | e camean]

How long? (In Year) ‘ I ‘

\ ,94’\ E E E E [ Back |[ Next | Finish |[Cancel]
- - = | | | | | | | I

Ensure consistency between: Create a Graphical Editor to Develop configuration interface

« Variability Models define mappings between: for different variability models:

e Delta Models * Delta Models * Decision Models

e Cross-Discipline Constraints * Variation Points (e.g., Features) ¢ Orthogonal Variability Model
(OVM)
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Contact: Lisa Sonnleithner

Better (Control) Software Design

* Goals IEC 61499 Bad Smells Catalog
ncorplete Library Class o [Name [ Level | Description [imp. |

.
o Improve software qualit D T B o i, e —— :
Vipseos e Famegert oy = [ha‘!‘?"auzy C la SS GlO bal Data ong Algorithm \n algorithm a‘ is too long and complex.

1’47y Class ierorchies ; Large Class Large Type FB AnFBtype thatis too large and complex. N

F_— gﬁir;f:“vﬂe” (£ Lon g Method Large Interface ~ FB oo many interface elements. N

O I m p rove u n d e rSta n d a b I I I ty Shotauin SUFgEry Lava Flow| rwm mg MEe Divergent Change FB  One change leading to many changes within the same FB type. N

Code Smel L, Lazy Class . Shotgun Surgery FB One change leading to changes in many different FB types. N

Specu Lg;\ye Geferality.: e S foy SW | S ADIE‘FT(‘]“S K ni f b cums FeatureEnvy  ALL  AnIEC 61499 component having high cohesion to another that should not be coupled tightly. N

] Cut and Paste Programming naPPToTate Intimaey Yy DataClumps  FBN A group of interface elements that always appear together. N

O Re d u Ce m a I n te n a n Ce effo rt Gty Element Data Class § Lcu Barameter List = e vl LazyElement  ALL  AnIEC 61499 component without purpose (e.g., CFB only containing one FB). N
Data Clumps [fBlob oo Tomporar o State (except start state) which does not have any input transitions or to which a path cannot be found from the EC initial state by following the

Lava Flow ~ &b I S Primi Dead State ECC irected links. M

\ Dead Transition  ECC  Transiton with lower priorty than the 1 transition condition %

iTempora r\/,ﬂFJ?ld Large Class S p a g h ett | CO d e ETE] er -} Dead FB FB  FB (except start FB) which does not have any input event connections. Y

‘ < &ty Mutable Data TerminalState  ECC  State thatis reachable, but which does not have any outgoing EC transitions. Y

Unused Event  FB Event inputioutput of the FB type containing the ECC that is not used in any EC transitions. v

Unused Data FB When the particular input event is connected, the associated data input is unconnected or not configured. X

Mutable Data ALG  The algorithm writes on a data input. N

Dead Event FB  Anevent thatis not used in the transition condition of any stable ECC state and s thus always ignored. N

* Approach
o Bad smells
o Metrics
o Design patterns

Communication_error_MAG

Combined_communication rror_states LFcL
T4_IN T4

———————#-COM_CPU_MRG_18_OUT COM_STA_HRS_QL
=COM_RIO_MRG_18_0UT
0M_DRV_MAG_18_0UT

PRINT_ERROR_1
Z_MSGF_REQ

RIO_Communication_Errers

PRINT_ERROR_FINAL

Hierarchical Design

€Pu_Communication_grrorsa
4 Ta_ous —1

=
SEND_CPU_GTTHX3_085 Fault_ackn g1
AECV_CPU_THGTKE_08S Fault_zckn_Q3
SEND_CPU_GTZ1X8_085 COM_CPU_MRG_18_OUT

RECV_CPU_DAGTD1_086
SEND_CPU_GTDAXZ_085
SEND_CPU_GTLTD3_08S
SEND_CPU_GTLTD1_ 086
RECY_CPU_LTGTDS_085
AECV_CPU_LTETD1_088
S05818_Q15
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Contact: Shubham Sharma

Complexity/Modularization of
Control Software

* Goal: analyze/visualize modularization/complexity of (control) software

* Use Cases
o Understand structure of existing systems and component relations
o Analyze modularization of existing systems (as input to improve/refactor)
° Provide input for variability management/evolution (diffs of variants/versions...)
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Contact: Bianca Wiesmayr

Software Engineering Tools for CPS

runtime-org.eclipse.fordiac.ide.product - CappingStation/CappingStation.sys - 4diac IDE _ 8 x ZBlnky  ®ictrlfunctions.  EGCTRLPID  BSFTPIWL i MyStructTestdt | £ *MotorCurl x | ™ =0
300 ' 400 ' 500 ' 600 ' 700 ' 800 N 900 i 0<% Paletts 3
File Edit Source Navigate Search Project Run Debug Window Help slette
EState
- Y B R @ )
- peLo e ’ - c & L[ 75% T ue - — cnd.turnOn 4 Action
& | B oo of | OB a ®m [Ea /
’ 3| [sTarT]—— cMd- turnOn +[FERR4" Startotor [UpdateAciuators
i System X f@TypeN = O ZBlinky @ ctrlfunctions. [gCTRLPID £ TestDemo £ CappingStation X = g = g - etTineout |timer.START
G 3 i i Cappi i = i i = i =
B(S § |2 Capp » pp » = LeftCapp » [ StationComp = . (TR - ‘moormuiming]
» & BlinkyTest 0O © 100 ' 200 ‘' 300 ' 400 ' 500 ‘' 600 ' 70( 3% palette R timer.Tineout
~ i CappingStation ° Q for Type ] cnd. turnon
~ &2 CappingStation \ rnnnlng — cnd.done
4 Version Info Author - H H e i : ~ & Type Library || -
% Cappi i : » & cappingStation cnd. turnnff timer.TimeOut ——— error— |cnd.error
- pp App o b IR ST O U0 0 Y N SO NS A R
v i= LeftCappi i 2 ko ) . } & convert g /
{8] CappingStationCtrl | - || [ iy g™ genkorintate dstedctiaty) b & devices tur 0ff — stopiotor |updateActuators
sil DepletionAlarm ° : : M matorkuning motordn]| ¥ & events ° setTineout timer.START
o + + - - T#smchangeTimeOu_ timer !
~ i StationComponents : T : : cad | i) E_CTD [Event s [FALSE = mntnmunmng]
_ 5 ConveyorBelt S P ConveybrCEeL T Yl R R K AL S A {8 E_CTU [Event E
¥ B ° © [ @& Conveyorctrl [ - B B B B {8 E_CTUD [E )
» (= PickAndPlace A : i cnd notori i x ni ERE . [GiTaone
3 imetslocker . -
» il Supply L NN i nainBlockerd ; e E_CYCLE [Perc \ cmd. turnoff
index] ) _cm
[} (s Statieninterface igj ED_FF g
~ i MiddleCappingStation o isd E_DELAY [
{8 CappingStationCtrl. |~ igj E_DEMUX [E ~ i
& DepletionAlarm & E_F_TRIG ZE Interface | € ECC| % Atgorithm S} Service | Description| (2| FBTester
: S
: el FO SRS SO BRI N SN N {8] E_MERGE [Me]
» =) StationComponents h ¢ : : : R .
= S(aﬁonmﬂra[e 8 : : : : : il E_N_TABLE [Gf ZZBlinky (B ctrl_functions. £ZCTRLPID  £&FT_PIWL X {3 *MotorCtrl g
» i RightCappingStation : i8] E_PERMIT [pe _=ALGORITHM REQ
isg StartButton 3 igj E_R_TRIG [Boo

{8 E_RDELAY [Re
{8} E_REND [Rend

» 22 System Configuration
» i@ Type Library

EXPLAIN IT, IT'S

N wen & REQTART. |
irtualDNS.dns
» E& ExampleBase [ Properties X | [ Virtual DNS [% Deployment Console [3] Problems 47 Search @ History # § = O
: :g:g’:]e“ —— Inputs Outputs R
i Type Info ] :ame Ac““ Comment i ‘"H'“ A.'Jp: Comment (* read last cycle time in Microseconds *)

&2 Outline x S B Eems em onveyor [ o S tx := ULINT TO UDINT{TIME IN US TO ULINT{NOW MONOTONIC{))}};

ot 2 JinletBlocker | ABlocker te := UDINT TO REAL{tx - t last};
3 \mainBlocker = ABlocker t last := tx;

H Adapter 4 lindex ACylinder -

G O O D (* calculate proportional part *)
~ p := KP * IN;
(* run integrator *)
i := (IN + in_last) * REAL#5.6E-7 * KI * tc + i;
in_last := IN;

(* calculate output Y *)
Y = p+.i;

& Interface "“'ALgorlthm =} Service| O Description FBTester
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Contact; Michael Oberlehner

Implement a Smart Recommender System
for Refactoring Operations in 4diac IDE

* Recommender systems are widely Example:
used in the entertainment sector.

Like Netflix suggests the next movie el DI G s Eieele

SubApp_Type_1

struct feature which merges
to watch. So we want that the user the pins and creates a L‘ w3 SubApp_Type
saves time and the tool suggests datatype out of it. oI
features based on the user previous DI?
behavior So if the user manually YELEE
merges the pins and creates e
* Goal: the datatype manually the DI5
Detect the users selection and recommender should detect DI6
provide appropriate suggestions for that and provide feedback to
refactoring the user
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Contact: Alois Zoitl

Improving the Eclipse Platform

File Edit Source Refactor MNavigate Search Project Run Window Help

(mi g W @ HEYIHETYOTYRy B I PARE TN H rF vy o v | M Q iE (&
5P X BT 3C %P Ju) 45 = B (1 EditPartViewer java [41 FBNetworkEditor.java [4) DiagramEditorWithFlyoutPal [4] AdvancedGraphicalViewerKe x | [J] AbstractFBNElementEditPart Jab SWT.class = B g Outline x = 8
R 30 _ o
BS Y 8 §31* @0verride e e w8

M e L 3] public boolean keyPressed(final KeyEvent event) {

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

b iz org.eclipse.fordiac.ide.emf.compare [org.e final boolean modifierPressed = (event.stateMask & SWT.MODIFIER_MASK) != ©;

currentkeyCode = event.keyCode; ~ ©, AdvancedGraphicalViewerKeyHandler

=d i iac.i ra.eclipse 4
%4 org.eclipse.fordiac.ide.export [org.eclipse switch (event.keyCode) { #F SCROLL_SPEED X :int

i3 org.eclipse.fordiac.ide.export.compare [or(

% org.eclipse.fordiac.ide.export.feature [org
w7 org.eclipse.fordiac.ide.export.forte_lua [of
w3 org.eclipse.fordiac.ide.export.forte_lua.st|
e org.eclipse.fordiac.ide.export.forte_ng [orc
7 org.eclipse.fordiac.ide.export.forte_ng.st [¢
4 org.eclipse.fordiac.ide.export.ui [org.eclips
e org.eclipse.fordiac.ide.fb.interpreter [org.e
7 org.eclipse.fordiac.ide.fortlauncher [org.ec
=4 org.eclipse.fordiac.ide.fbtypeeditor [org.ec
I=4 org.eclipse.fordiac.ide.fbtypeeditor.doc [0
1z org.eclipse.fordiac.ide fbtypeeditor.ecc [or
=% org.eclipse.fordiac.ide.fbtypeeditor.fbteste
= org.eclipse.fordiac.ide.fbtypeeditor.networ
1= org.eclipse.fordiac.ide. fbtypeeditor.service
=4 org.eclipse.fordiac.ide.fbtypeeditor.st[org
= org.eclipse.fordiac.ide.fmu [org.eclipse.4di
1z org.eclipse.fordiac.ide fortelauncher [org.e

{d v v v v vvvvvrvrvvrvrvvwrvw-w

=5 org.eclipse.fordiac.ide.gef [org.eclipse.4di:
b =i JRE System Library [JavaSE-11]
b =i Plug-in Dependencies
v B src
b i org.eclipse.fordiac.ide.gef
b # org.eclipse.fordiac.ide.gef.comman 70
b 2 org.eclipse.fordiac.ide.gef.dnd

b & org.eclipse.fordiac.ide.gef.draw2d {5l Problems x g TargetPlatform & Console [ Properties % GitStaging @ SonarLintRule D &g Progress

b # org.eclipse.fordiac.ide.gef.editors

case SWT.ARROW_DOWN:
if (!modifierPressed) {
getViewer().scrollByOffset(0, SCROLL_SPEED_Y);
return true;
}
break;
case SWT.ARROW_UP:
if (!modifierPressed) {
getViewer().scrollByOffset(6, -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(0, getViewer().getFigureCanvasSize().y);

return true;
case SWT.PAGE_UP:
if ((event.stateMask & SWT.SHIFT) != 0) {

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

} else {

getViewer().scrol1By0ffset(0, -getViewer().getFigureCanvasSize().y);

& SCROLL_SPEED_Y :int

= currentKeyCode : int

© © AdvancedGraphicalViewerKeyHandle
@ getCurrentkKeyCode() : int

@ . getViewer(): AdvancedScrollingGrapt

keyPressed(KeyEvent) : boolean

@ . keyReleased(KeyEvent) : boolean

£ History @ Javadoc % Package Explorer % Plug-inImage Br = 08

-
b i org.eclipse.fordiac.ide.gef.editparts 17 errors, 2,485 warnings, 948 others
b & org.eclipse.fordiac.ide.gef.figures Description path
b & org.eclipse.fordiac.ide.gef filters
J .P o J ~ @ Errors (17 items)
¥ i3 org.eclipse.fordiac.ide.gef.handlers
< Couldn't resolve reference to EClassifier 'STVarGlobalDeclarationBlock'. GlobalConstants.xtex forg.eclipse.fo

[ 7 AbstractZoomHandler.java
" & Couldn't resolve reference to EClassifier 'STVarGlobalDeclarationBlock'. GlobalConstants.xtex forg.eclipse.fo
13 ancedGraphicalViewerKeyHan e P

Writable Smart Insert 50:63:1868 B
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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 Wabhlpflichtfach fur Artificial Intelligence, Wahlfach
fur diverse Studienrichtungen

Practical Work in Al (Master) (PR) (Alois Zoitl)
o Pflichtfach far Master Al

Seminar in Al (Master) (SE) (Alois Zoitl)
o Pflichtfach fur Master Al

Cloud Computing (Rick Rabiser, Andreas
Grimmer, Johannes Brauer)
o Wabhlfach

Project in Computational Engineering (PR) (Alois
Zoitl, Rick Rabiser)
o Wahlpflichtfach fur Computer Science

Project in Software Engineering (PR) (Alois Zoitl, Rick
Rabiser)
o Wahlpflichtfach fur 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 Zoitl, 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

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

* Production Automation Systems (UE) (Alois
Zoitl)
o Wahlpflichtfach fur Artificial Intelligence,
Wabhlfach fur diverse Studienrichtungen

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

Parallel Computing (KV) (Wolfgang Schreiner, Alois Zoitl)
o Wahlpflichtfach fur Computer Science

Project in Computational Engineering (PR) (Alois Zoitl,
Rick Rabiser)
o Wahlpflichtfach fur Computer Science

Project in Software Engineering (PR) (Alois Zoitl, Rick
Rabiser)
o Wahlpflichtfach fur 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 Zoitl, Rick
Rabiser)
o Pflichtfach fur Doktoratsstudium, Fach Informatik
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Thank you!

https://www.jku.at/lit/cps-lab

Prof. Rabiser / Prof. Zoitl
Christian Doppler Lab VaSiCS
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