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Motivation – Changing Variability Information

Feature A
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Feature A or Feature B
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Use automated analyses

In CI/CD

For user-centered feedback

To reduce

variability-induced bugs

variability misconfiguration

February 8, 20243

Goal
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Variability Annotations



VaMoS24 - Explaining Edits to Variability Annotations in Evolving Software Product LinesFebruary 8, 20245

Variability Annotations – Variation Trees [Bittner22]
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Edits to Variability Annotations
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Edits – Variation Diffs [Bittner22]
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Edit Classes [Bittner22]
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Edge-Typed Variation Diff
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Feature Mapping Relations

Basic Set Relations:

a) Subset b) Disjoint c) Intersected

Complete Set
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The Subset Relation

V(X)

V(Y)
Feature Mappings X and Y describe
sets of variants

V(X) is subset of V(Y) 

→ Code annotated with X also appears
in every variant with Y present

Example:
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Subset relation equal to SAT call:

𝑉(𝑋) ⊆ 𝑉(Y)

↔ 𝑋 ⊨ Y
↔ 𝑇𝐴𝑈𝑇(𝑋 → Y)
↔ ¬𝑆𝐴𝑇(𝑋 ∧ ¬Y)

February 8, 202412

Implication Edges

V(X)

V(Y)

X = 𝐴

Y = 𝐴 ∨ 𝐵

→ 𝑉(𝑋)  ⊆ 𝑉(Y)
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Implication Edges

V(X)

V(Y)
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Alternative Edges

𝑉(𝑋) ∩ 𝑉(Y) = ∅

↔ 𝑋 ⊨ ¬Y
↔ ¬𝑆𝐴𝑇(𝑋 ∧ Y)

(↔ 𝑌 ⊨ ¬𝑋)
V(X) V(Y)
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RQ1: What is the runtime for identifying relations of feature 
annotations?

RQ2: How many edge-typed variation diffs constructed from real 
software contain Implication or Alternative edges?

RQ3: How often are edited annotations related in terms of 
implication or being alternative?

February 8, 202415

Research Questions
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DiffDetective:

Variation Diff for

Every changed file in

Every commit of

Given Git repositories

Extension:

Extends every VD to Edge-Typed VD

Record

Additional run time

Occurrence of Relationship Edges

February 8, 202416

Implementation
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Evaluation
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42 C preprocessor open-source systems
Real-world systems
Examples:

Busybox
Libssh
Freebsd
…

Diverse domains

862,969 commits
3,117,797 patches

February 8, 202418

Subject Systems
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Evaluation – RQ1
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Evaluation – RQ1

→ Negligible Time Consumption in Most Cases!
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Evaluation – RQ2
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Evaluation – RQ2

→ No Changed Variability in Most Cases!
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Evaluation – RQ3
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Evaluation – RQ3

94,34

5,66

Edge-Typed Variation Diffs

No Relationship Edges

Relationship Edges

Changed ETVDs:

Avg. 354.24 Implication Edges

Avg. 76.31 Alternative Edges
→ Lots of Changed Variability in a few Cases!
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Thank You for Your Attention
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Edge-Typed Variation Diff (𝑉, 𝐸, 𝑟, 𝜏, 𝑙, Δ, 𝜋)

𝐸: Extended Set of Edges

𝜋: Edge Label Function

February 8, 202426

Edge-Typed Variation Diff



VaMoS24 - Explaining Edits to Variability Annotations in Evolving Software Product LinesFebruary 8, 202427

Edge-Typed Variation Diff - Correctness
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Evaluation
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Independent Edges

𝑉(𝑋) ∩ 𝑉(Y) ≠ ∅ ∧ 𝑉(𝑋)\𝑉(Y) ≠ ∅ ∧
𝑉(𝑌)\𝑉(X) ≠ ∅

↔ 𝑆𝐴𝑇 𝑋 ∧ Y

∧ 𝑆𝐴𝑇 ¬𝑋 ∧ Y

∧ 𝑆𝐴𝑇 𝑋 ∧ ¬Y
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