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Your Thesis or Project with SoftVarE
■ Support

� Weekly meetings
� Mattermost

■ Feedback
� Reviews for each part of your thesis before submission
� For each chapter by supervisor
� Intermediate presentation
� Feedback by Thomas

■ Yeah Science!
� Thesis topics relevant to research
� Possibility of participating in future publications

■ For Everyone! B (Bachelor) P (Project) M (Master)
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About Me

■ My name is Chico

■ 2015–2020: studied Computer Science in Braunschweig

■ 2020–?: PhD student at Institute of Software
Engineering and Programming Languages in Ulm

■ Main research:
� Product-line analysis
� #SAT
� Knowledge Compilation
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Product Lines
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Feature Models
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5Chico Sundermann Thesis Topics: Product-Line Analysis - Product-Line Analysis



Complexity
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How to analyze?

(A ∨ B) ∧ Ctranslate

input

FM is valid.

FM has 42 valid configurations.

input
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Current State

There are plenty of applications
Computations are expensive

Insights

How to improve performance?
Future Work
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How can we do better?

?
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Topic 1: Meta #SAT Solver B/P/M
■ Problem

� #SAT solvers perform differently depending on instance
� Beneficial to switch between solvers
� Strong performance in regular SAT

■ Tasks

� Gather promising #SAT solvers
� Analyze structural properties of feature models
� Develop heuristic(s) to select solvers depending on structure
� Empirically evaluate heuristic(s)
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Similar Queries

Feature Model Formula = FFM

FFM∧ Radio

FFM∧ USB

FFM∧ USB ∧¬ CD

FFM∧ Radio ∧ Navigation ∧¬ CD
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Topic 2: Variational #SAT Solver M
■ Problem

� With existing #SAT solvers: separate invocations
� Possibly large overhead
� Goal: reuse information from single run for multiple computations

■ Tasks

� Develop concept for variational #SAT
� Choice:

• Develop your own tooling
• Adapt existing solver

� Empirically evaluate your concept and tooling
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Knowledge Compilation: d-DNNF

∧

∨

∧

¬A B

∧

A ¬B

∨

∧

C D

∧

¬C D

= decomposable Deterministic Negation Normal Form

■ Expensive offline phase

■ Fast online queries: e.g. SAT or #SAT

■ Shown to be very effective for #SAT on feature
models
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Topic 3: SAT-based Analysis with d-DNNF P/B/M
■ Problem

� d-DNNF efficient for counting
� Many SAT-based analyses on feature models
� Goal: Evaluate performance of d-DNNFs for SAT

■ Tasks

� Identify suitable analyses
� Replace ordinary SAT solvers with d-DNNF
� Empirically evaluate advantages of applying d-DNNF
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How to represent? Universal Variability Language

. . .

features
Server { abstract }

mandatory
FileSystem

or // with cardinality : [1..*]
NTFS
APFS
EXT4

OperatingSystem { abstract }
alternative

Windows
macOS
Debian

optional
Logging {

default ,
log_level "warn" // Feature Attribute

}

constraints
Windows => NTFS
macOS => APFS
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Topic 4–X: Advancing Support for UVL P(/B/M)
■ Language Server Protocol (LSP)

� Features
• Parsing, completion, error messages, simple analysis
• What else?

� Currently supported in
• Visual Studio Code, Vim

■ Simplify complex language construct

■ Translations from other languages

■ . . .
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Wrap-Up
■ Topics:

� Topic 1: Meta #SAT Solver P/B/M
� Topic 2: Variational #SAT Solver M
� Topic 3: SAT-based Analysis with d-DNNF P/B/M
� Topic 4-X: Advancing Support for UVL P/B/M

■ Research not only for the books

■ Compete with the state of the art

■ Implement your prototypes

■ chico.sundermann@uni-ulm.de
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