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TOPICS

¢ We	have	many	topics

¢ Contact	the	person	in	charge	for	appointment

¢ It	is	possible	to	do	teamwork

¢ It	is	also	possible	for	two	to	choose	the	same	topic

¢ Languages:	German	and	English



MEETINGS

¢ Four	Joint	Meetings
£ Assignment	and	Definition	of	Topics
£ Two	Status	Reports	with	Intermediate	Results
£ Final	Report	with	a	Short	Demo

¢ Regular	Individual	Meetings	with	Advisors



Product Line Refactoring



¢ Adding	new	features

¢ Revising	existing	features

¢ Merging	features

¢ Splitting	features

¢ …

Challenge:	Keeping	feature-to-
code	mappings	up	to	date

¢ Particularly	hard	when	
manually	creating	and	
maintaining	them

¢ E.g.,	annotation-based	PLs	
[Michelon2020,	Michelon2021]
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PRODUCT LINES EVOLVE

MiniPaint

Base Painting

Rectangle Diamond Square Cube Round

Operation

Import

Legend:

Abstract Feature

Concrete Feature

Mandatory

Optional

Or Group

MiniPaint

Base Painting

Rectangle Cube Circle

Operation

Import

PNG JPEG

Legend:

Abstract Feature

Concrete Feature

Mandatory

Optional

Or Group

V1                                                         V2



Git
¢ Proven	and	widely	used

¢ Huge	ecosystem	of	tools
¢ Useful	in	many	different	

workflows

ECCO
¢ Feature-to-code	mappings	

created	automatically

¢ Handling	fine-grained	
revisions	and	variants

¢ Composing	new	versions	
based	on	features
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IDEA: COMBINING THE BENEFITS OF 
GIT AND ECCO

Potential Use Cases
◦ Migrating existing systems to product lines
◦ Refactoring features of existing product lines 
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RESERVE TOOL 
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PRELIMINARY EVALUATION

Git	Repository	of	a
Magic	Mirror	System

£ Written	in	Java

~	50	Files

~	2,100	LOC
£ 100	Git	commits
£ Configuration	Files:	JSON,	

Text,	XML
£ Static	resources:	JSON
£ SpringBoot Application
£ Modular

Features

£ Base	(mand.)
£ Traffic
£ Weather
£ I18N
£ Settings
£ RSS
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TOPIC: RESERVE CASE STUDY 
TOPICS
¢ Apply	ReSerVe	on	a	larger	system

¢ Select	Java-based	system
¢ Analyse evolution	history	
¢ Perform	replay	experiments

¢ Process	described	in	existing	
conference	paper

For this topic please contact: 
paul.gruenbacher@jku.at



Intensional Versioning
Study



• Use branches for coarse-grained and annotations for fine-grained variants
• Manual updates of feature-to-code mappings
• Can retrieve only previously committed versions (e.g., rev2, french)

Revisions: Evolution	in	Time Variants:	Evolution	in	Space

EXTENSIONAL VCS (E.G., GIT, 
SUBVERSION)

commit
“rev1”

commit
“rev2”

commit
“rev3”

branch
“french”

branch
“german”



INTENSIONAL VCS (E.G., ECCO, 
SUPERMOD)

commit
+setup.1 
+notes.1

commit
+slurs.1
+dynamics.1
+lyrics.1

commit
+texts.1 
+articulations.1

commit
+french.1

commit
+german.1

checkout setup.1, notes.1, dynamics.1

• Uniform handling of revisions and variants (a.k.a. Variation Control Systems) 
• Committing features with automatic updates of feature-to-code mappings
• Can compose new versions based on features of committed versions

Revisions: Evolution	in	Time Variants:	Evolution	in	Space

[Linsbauer et al., 2021]
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TOPIC: STUDY ON INTENSIONAL 
VERSIONING AND CORRECTNESS

Correctness	Levels
CL5:	Compiles	and	runs

CL4:	Compiles	and	runs	after	
removing	surplus	code

CL3:	Compiles	and	runs	with	
runtime	errors	after	removing	
surplus	code

CL2:	Compilation	errors	even	
after	removing	surplus	code

CL1:	Required	code	is	missing	or	
features	cannot	be	distinguished
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• Empirical Study: Impact of fixing and committing 
incorrect variants on correctness levels

• Possible Artifacts: Java Code, Lilypond Music DSL, etc.

Fixing and re-committing incorrect variants 

improves correctness

For this topic
please contact: 

paul.gruenbacher@jku.at



DesignSpace
LIT Exzellenzprojekt



Java

UML

CAD Drawing

Computation

UML Design

– Engineers continue to work with their 
respective tools and the artifacts are 
synchronized automatically in 
the background with the 
DesignSpace

– Linking or Error 
Detection
provided by the 
Designspace 
support 
engineers 
in their daily 
work

DESIGNSPACE









REST API
(ALEXANDER.EGYED@JKU.AT)

¢ Blockly and other applciations use Java	Script
£ access via	REST
£ provide a	simple	retrieve mechanism for reading instances and

types through REST
£ provide a	simple	update	mechanism for changing instances and

types through REST



PLANT UML/TEST
(ALEXANDER.EGYED@JKU.AT)

¢ http://www.plantuml.com/

¢ library for visualizing elements,	perhaps understanding location of
element for visual support

http://www.plantuml.com/


IMPORT CODE THROUGH VERSION 
HISTORY

Code Version 1

Code Version 2

Code Version n

…

Diff

Diff



IMPORT MODEL THROUGH VERSION 
HISTORY/REFACTORING

Model Version 1

Model Version 2

Model Version n

…

Diff

Diff



Integration of ECCO and
DesignSpace



ECCO VARIATION CONTROL SYSTEM
(EXAMPLE: DIGITAL MUSIC PUBLISHING)

LilyPond
Reader

LilyPond Writer

Create artifact tree
for configuration and
create LilyPond code

LilyPond Compiler

Generate PDF, SVG or MIDI output

commit notes.1

commit notes.1, slurs.1

commit notes.1, dynamics.1

commit notes.1, lyrics.1

checkout notes.1, slurs.1, dynamics.1, lyrics.1

ECCO Variation Control System

Parse LilyPond
code and create
Abstract Syntax 

Tree

Py4J

LilyECCO Music Artifact
Snippets

Mapped to Features



INTEGRATING THE DESIGN SPACE
WITH ECCO
¢ Goals

£ Extend	the	DesignSpace	to	
benefit	from	ECCO’s	
variability	support

£ Reuse	plugins	developed	for	
DesignSpace	in	ECCO

¢ Task
£ ECCO	Plugin	reading	and	

writing	the	DesignSpace data	
structure

£ Demonstration	for	Java	and	
Visio	(existing	DesignSpace
plugins)

For this topic please contact: 
paul.gruenbacher@jku.at

CAD Drawing

Java

Computation

UML Design

Feature
RobotArm

DS Reader DS Writer

ECCOService
(REST API)

Variability Support

Workspace
Changed Features

Workspace for
Requested

Configuration



ECCO and the Microsoft 
Language Server Protocol



MICROSOFT LANGUAGE SERVER 
PROTOCOL

¢ IDE	features	like	auto-completions	or Go	to	Definition requires	writing	a	
domain	model	(a	scanner,	a	parser,	a	type	checker,	a	builder	and	more)

¢ A	Language	Server	provides	these	features	in	its	own	process.	

¢ The	language	server	protocol	(LSP)	defines	the	messages	exchanged	
between	a	development	tool	and	a	language	server	process.



LANGUAGE SERVER WITH VARIABILITY

¢ Goals
£ Study	the	LSP	and	its	extensibility	features
£ Define	protocol	extensions	for	ECCO	(e.g.,	highlight	

feature	in	code,	hide	features,	etc.)
£ Use	ECCO	REST	API	to	implement	extensions
£ Test	with	IDE

Visual Studio Code

Developer Tool

Java

Variability 
Language Server

ECCO

Highlight feature RobotArm

Response: Code Locations
JavaECCO 

Client

Language Server
Protocol

For this topic please contact: 
paul.gruenbacher@jku.at


