
Where are my knobs? 
Unveiling Hidden Configuration Knobs and 

Investigating their Implications on Performance
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Hidden Configurability?

• Performance depends on 
configuration

• Can we access all options?
→Hidden configuration opportunities?

• What is “Hidden”?
• It depends…

void foo() {
  const int boost_threshold = 500;

  // ...

  if (count > boost_threshold) {
    fast_implementation()
  } else {
    slow_implementation()
  }
}



Hidden Configurability
Roles

Developers
• Build configurable SW systems
• Make design decisions:

• Select configuration options
• Specify ranges for options
• Provide documentation

Clients
• Use configurable SW systems
• Make configuration decisions:

• Identify relevant options
• Explore configuration range
• Select suitable values for use-case



Hidden Configurability
Caused by Developers
Configuration Opportunities
• Code that may serve as 

configuration knob

• Configuration may be beneficial
• For some clients

• Cannot be configured by the clients
• Except with developer code changes

void process() {
  const int boost_threshold = 500;
  // ...
  if (count > boost_threshold) {
    fast_implementation()
  } else {
    slow_implementation()
  }
}

AwesomeProcessLib.cpp

#include <AwesomeProcessLib>

void foo() {
  // ...
  process();
}

MyProject.cpp



Hidden Configurability
Caused by Clients
Unrealized Configurability
• Configuration knob is there
• But not set, due to:

• Visibility
• Unawareness
• Lack of domain knowledge
• Default values
• Missing documentation

• Lead to uninformed decision

enum Mode {
  SLOW,
  FAST
};

void process(Mode = Mode::SLOW);

AwesomeProcessLibV2.h

#include <AwesomeProcessLibV2>

void foo() {
  // ...
  process();
}

MyProject.cpp



Hidden Configurability
Goals
1. Finding Hidden Configurability

• Automatic
• Light-weight

2. Impact of Hidden Configurability
• Performance Effects

3. Understanding Hidden Configurability
• Why is it there?
• How can we prevent it?
• Can we “fix” it?



Hidden Configurability
Pipeline



Hidden Configurability
Pipeline – Step 1: Identification

Open-Source Projects Hidden Configurability 
Detector Tool 

AST Matcher

Source Code

traverse(
    varDecl(allOf(
    hasType(hasUnqualifiedDesugaredType(builtinType())),
    hasType(isConstQualified()),
    hasInitializer(AnyLiteralType)));

Candidate Locations

- Locations:
    - File: "src/dune/common/basic.cpp"
      Lineno: 25
      Colno: 5
    - File: "src/dune/common/grid.cpp"
      Lineno: 42
      Colno: 3

Hidden Configurability
Candidate Patterns 



Hidden Configurability
Pipeline – Step 2: Classification

static float tansig_approx(float x) {
  const float N0 = 952.52801514f;
  const float N1 = 96.39235687f;

bool ParseVpxCodecPrivate(const uint8_t* 
data, Vp9CodecFeatures* features) {
  const int kVpxCodecPrivateMinLength = 3;
  const uint8_t kVp9ProfileId = 1;

// Is 1000 a sensible default?
const int default_hwm = 1000;

Manual Classification

Configuration Opportunity!

Ideas:
- History Information
- LLMs?

const double kLiteralBlockSwitchCost = 28.1;
const double kCommandBlockSwitchCost = 13.5;
const double kDistanceBlockSwitchCost = 14.6;

const double kLiteralBlockSwitchCost = 26;
const double kCommandBlockSwitchCost = 13.5;
const double kDistanceBlockSwitchCost = 14.6;

Now 2014



Hidden Configurability
Pipeline – Step 3: Variation

Configuration 
Opportunity

// Is 1000 a sensible default?
const int default_hwm = 1000;

Select 
Alternatives

// Is 100 a sensible default?
const int default_hwm = 100;

// Is 200 a sensible default?
const int default_hwm = 200;

// Is 300 a sensible default?
const int default_hwm = 300;

// Is 500 a sensible default?
const int default_hwm = 500;

// Is 2000 a sensible default?
const int default_hwm = 2000;

// Is 3000 a sensible default?
const int default_hwm = 3000;

// Is 4000 a sensible default?
const int default_hwm = 4000;

// Is 5000 a sensible default?
const int default_hwm = 5000;

// Is 10000 a sensible default?
const int default_hwm = 10000;

Testsuites

Benchmarks

For each 
alternative



// Is 1000 a sensible default?
const int default_hwm = 1000;

Up to 25% throughput improvement
(As compared to default)

Hidden Configurability
Insights



Hidden Configurability
Summary

•How to:
1.Select Candidate Patterns?
2.Filter Candidates?
3.Select Alternatives?



Closing Remarks
Are we the baddies?

• Tl;dr:
• There are already too many 

options to understand

• Do we need more features?
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