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What are the capabilities and 
limitations of configuration-aware 

performance profilers?
(for compile-time configurable systems)
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Compile-Time Configurability
Implementation
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Configurable-Software Systems
Subject Systems
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• Synthetic Examples

• Handcrafted
• Tailored to different template-

implementation techniques

• Real-World Systems

• Real application
• Contact with domain experts 



Configuration-Aware Performance Analysis
Overview
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• Identifies feature regions in 
the source code

• Embeds information into 
compiled binary

• Combine with 
performance profilers

LLVM XRay

eBPF Framework

PIMTracer



Configuration-Aware Performance Analysis
Performance Influence Model (PIM)
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Configuration-Aware Performance Profiling
Experiments

Properties of Interest:
1. Sensitivity
2. Precision & Recall
3. Accuracy
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Configuration-Aware Performance Profiling
Experiment Pipeline
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𝑅𝑄1 - Sensitivity
Overview

• Regression selection:
• Introduce regressions for single 

features of varying severity (10 s, 1 s, 100 ms, 10 
ms, 1ms)

• Data Collection:
• Black-box: Total time for execution
• White-box: Total time spent in feature 

code only

• Data Evaluation:
• Independent t-test between base and 

regressed times



𝑅𝑄1 - Sensitivity
Results
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𝑅𝑄2 – Precision & Recall
Overview

• Regression selection:
• Create regressions affecting one or 

multiple features

• Data Collection:
• Compare execution times for each 

individual feature

• Data Evaluation:
• Compare based and regressed variants
• Identify TP/FP/TN/FN
• Calculate Precision and Recall



𝑅𝑄2 – Precision & Recall
Results
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𝑅𝑄3 – Accuracy
Results

• Regression selection:
• Create regressions affecting one or multiple 

features (Same as RQ2)

• Data Collection:
• Black-box: Total time difference for execution
• White-box:

▪ Total time difference across all feature code
▪ Time difference for each individual feature

• Data Evaluation:
• Overall error (Black-box & White-box)
• Feature-specific error (White-box)



𝑅𝑄3 – Accuracy
Results
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Summary
Results & Outlook

• White-box profilers are…
• …as capable as black-box profilers
• …and can provide us with more feature-specific information

• Results vary by…
• Implementation Pattern
• Profiling technology
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Backup Slides
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Outlook

• Further Steps:
• Real-world regressions

• First results are promising
• Include more projects

• Extensions and other applications:
• Information gain of white-box analyses
• Feature-performance over time

• Feature flags
• Feature-dependent performance change points
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Experiment Setup
Synthetic Regressions



23

Feature-Specific Ground Truth
Technical Details



𝑅𝑄2 – Precision & Recall
Results



𝑅𝑄2 – Precision & Recall
Results



𝑅𝑄2 – Precision & Recall
Results



𝑅𝑄2 – Precision & Recall
Results



𝑅𝑄3 – Accuracy
Results

CRTP Policies



𝑅𝑄3 – Accuracy
Results

Specialization Traits



𝑅𝑄3 – Accuracy
Results

Dune
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