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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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Feature Models

Car
Carbody  Radio Gearbox
Ports Navigation | | Bluetooth | | Manual | | Automatic

/‘\ O/\. Legend:

USB | | CD | DigitalCards GPSAntenna | | & Mandatory

/O\ /(z\ gftional

Europe | | USA A Alternative
Feature

Navigation = USB
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Complexity

N_379925076__F 91527E35945B

N_379925076__F F6634D01F935 | N_379925076_ F 1F9577C2C134 A N_379925076_ F_38B931BD5000

N_2085033141 C53EADCFF030

116

F_6B23DD86CE4C = F_287D032B6EC5
F_75372381F32E = F_8A42FBF6E175
F_E976C9C42885 = F_E2F1C99E45CF
—F_1289140DEC8F = —F_477DA48AC4E3
F_71ED362684B0 = —F_EOE6FF46990C
F_71ED362684B0 = —F 2994A4D5A93B
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How to analyze?

Car

Carbody | Radio | Gearbox

Chico Sundermann
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How to analyze?

Car

translate (AVB)AC

Carbody | Radio | Gearbox
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How to analyze?

a‘body

Chico Sundermann
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How to analyze?

=< FM has 42 valid configurations. ‘

Chico Sundermann Thesis Topics: Product-Line Analysis - Product-Line Analysis



Current State

Insights

There are plenty of applications
Computations are expensive

(Future Work)

How to improve performance?

Chico Sundermann
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How can we do better?

Chico Sundermann

S
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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
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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

>

>

>

Chico Sundermann

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 = Fgy
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Similar Queries

[ Feature Model Formula = Fgy

[ Fru A Radio

[ Fru/\ USB & =
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Similar Queries

Feature Model Formula = Fgy

Fru A Radio

Fem\ USB

—

FrmA USB A= CD

[
[
[
[
[

Fem A Radio A Navigation A— CD

7
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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
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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 = decomposable Deterministic Negation Normal Form
\Y V
AN N A N
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Knowledge Compilation: d-DNNF

A = decomposable Deterministic Negation Normal Form
/\ = Expensive offline phase
\Y V
AN N A A
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Knowledge Compilation: d-DNNF

A = decomposable Deterministic Negation Normal Form
= Expensive offline phase
/\ = Fast online queries: e.g. SAT or #SAT
\Y V
/\ /\ = Shown to be very effective for #SAT on feature
|
A A e A 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
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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
> ldentify 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

universitat

uu

Im

Chico Sundermann

JOHANNES KEPLER
UNIVERSITAT LINZ

g(ﬁ UNIVERSITY OF
B3] CENTRAL FLORIDA

features
Server {abstract}
mandatory
FileSystem
or // with cardinality: [1..x]
NTFS
APFS
EXT4
OperatingSystem {abstract}
alternative
Windows
mac0S
Debian
optional
Logging {
default,
log_level "warn" // Feature Attribute
¥

constraints
Windows => NTFS
mac0S => 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
= |mplement your prototypes

= chico.sundermann@uni-ulm.de
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