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TOPICS OF INTEREST

Requirements Engineering
Software Modernization
Product Lines and Reuse

Al for Software Engineering
Multi-User Modeling

Error Detection and Repair
Domain-specific Languages
Human Computer Interaction
Process Modeling
Traceability and Maintenance
Testing, Monitoring, and Debugging
Simulation and Digital Twins
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Al FOR SOFTWARE N\
ENGINEERING ;;ESSE

B Ongoing Project: RefactorAl
[1 Al-integrated methodology and tools to
assist developers in refactoring tasks  lu dynatrace
associated with legacy systems.

H Maintaining legacy systems IT ‘ PRO
[0 Outdated technologies, architectural Dorewans dies Sinfesh mashe
degradation, high costs, barriers to
modernization.
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INTEGRATED AND COLLABORATIVE

ENGINEERING

Programmer

Architect

SysML Model

Mechanical

Engineer
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Java - Robot/src/Armjava - Eclipse - n“
Edit Source Refactor Navigate Search Project Run Window Help

[3 Robotjava 52 =8

public class Robot { ~
static double maxDistance = 2.8;

public void grab(double distance) throws DistanceExceededException, PhiExcee

if (distance > Robot.maxDistance) throw new DistanceExceededException();

= - ~ |= DistanceAngles2Length.xlsx - Microsoft Excel
Home Insert Page layout Formulas Data Review View Acrobat © e o e 22
A B c el

1 name ‘sign formula unit
2 |alphaMin amin 0.2 rad

3 |alphamMax amax 1.4 rad

4 | betaMin bmin 0.4 rad

5 betaMax bmax 2.8 rad
Eldesired GraspingDistance ddes

7

8 |maxNormedRadius rl (COS(amin)-COS{amin+bmax))  1.97005907 1

9 |minNormedRadius r2 (COS{amax)-COS{amax+bminle’ _oortoze~

10 |minArmLength X ddes/(r1-r2) ( 1.73016282 m "
W 4 » | LengthCalculation /¥J DT ™ A_Z
Ready | |[EDmE 10m e —

double d2 = Math.pow(distance,2);

double h2 = Math.pow(Robot. safeHeight,2);

double €2 = Math.pow(Math.sqrt(d2+h2), 2);

double 12 = Math.pow(Arm.length, 2);

double phil = Math.ocos((c2/(2*c2%12)))+Hath.acos((d2+c2-h2/(2%d2*c2)));
double phi2 = Math.gcos((12+12-c2)/(2*12°12));

double phi3 = Math.acos((c2)/(2*c2*12))+Math.acos((d2+h2-c2)/(2*d2*h2));

rotate( phil, phi2, phi3 );

= public void rotate(double phil, double phi2, double phi3) throws PhiExceeded

if (phil < 11.5 || phil > 88.2) throw new PhiExceededExce|
segmentl.rotate(phil);
registerTimeQut(phil-segmentl.currentPhi, ©.86666666);
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[3) Am java 5 A =0
public class Ar‘ﬂ ~
B static dof de Llength = 1.5}
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FEATURE-ORIENTED PRODUCT LINES

Existing Products
Robot 1

_—"_  ECCO Fragment
~__ Repository =~

Short Upper Arm

=] =

Short Lower Arm E . I S
xtraction D Lo o
Blue Gripper E’ S IS
Compares = — LY

products to
Robot 2 identify
commonalities
Short Upper Arm and differences \ /
Short Lower Arm Commonalities and
Yellow Gripper Differences are stored as
= Composition Product Fragments
Robot 3

Long Upper Arm
Long Lower Arm
- ‘YeIIow Gripper

New Robot Composed
from Existing Fragments

. Short Upper Arm
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DOMAIN-SPECIFIC LANGUAGES
MUSIC ENGRAVING AND MUSICOLOGY

Music Engraving, e.g., LilyPond
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Musicology, e.g., DCML
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Feature Encoding Examples | ,
Global key Name. Ab.I, g#.1 1l
Local key RN. v.i, bVII.I Y
Chordal root RN I, bII, #vii L
Chord type <NA>, +,0, %, M viio, IV+
Chord inversion <NA>, 6, 64,7,65,43,2 16,1i%65
Replacing interval(s) () V(64), i(#74)
Added interval(s) (+) 1(+6), V(+b9+4)
Lower-level reference /RN V7/V, #viio/ii
Phrase boundary T W V}, I6¢
Pedal point RN[ ] I[V7/1IV 1V 1]
mc  mn quarterbe: timesig staff voice label
16 16 60 4/4 2 1 V(64)}
16 16 12172 4/4 2 1 V|HC
16 16 62 4/4 2 1 {
globalkey localkey form figbass  changes relativeroot
C | 64
o3 |
] |
cadence phraseen chord_tones added tones root bass_note
} 1,0,4 1 1
HC 1,52 1 1

G
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Figure 5: Distribution of pitch clas
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N
YOUR BACHELOR THESIS: - ISSE
THREE OPTIONS

B Propose and pursue a topic of your interest
Bl Contribute to an ongoing research project

Bl Carry out thesis project in collaboration with an
industry partner

JXU



CONTRIBUTE TO AN ONGOING
ISSE RESEARCH PROJECT

B We are a partner of Pro2Future, the SCCH, and the ACCM
B FWF Projects

B FFG Projects

B LIT Secure and Correct Systems Lab

B Visit www.isse.jku.at for more details
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CARRY OUT YOUR THESIS
PROJECT IN COLLABORATION
WITH AN INDUSTRY PARTNER

A

~ ====  Fabasoft
EPCOS ééé?é
NEGSON
ENGEL
I BB
( PRIMETALS Automation by innovation.
ydynatrace IT PRO

@@L S'EMENS
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PROPOSE AND PURSUE A TOPIC OF
YOUR INTEREST

Please contact one of the supervisors at the
Institute to discuss your idea!

H Alexander Egyed
B Paul Grunbacher
Bl Claudio Di Sipio

JXU
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