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BenchExec

BenchExec: A Framework for Reliable Benchmarking and Resource Measurement

Benchmarking Requirements
1. Measure and Limit Resources Accurately

2. Terminate Processes Reliably

3. Assign Cores Deliberately

4. Respect Nonuniform Memory Access

5. Avoid Swapping

6. Isolate Individual Runs

Scope
• Linux systems
• CPU-bound tool (negligible I/O)
• No use of other resources such as GPUs
• No networking / distributed execution
• No user interaction
• No malicious intent

⇒ Great for solvers, verifiers, etc.!

Use Cases
• Low-level command for isolated, limited, and

measured execution of a tool
• Integration in other benchmarking frame-

works via command line and Python API
(used by StarExec)

• Benchmarking with large number of runs
• Competition execution

(used e.g. by SV-COMP since 2016)
• Regression testing
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Techniques and Features
Benchmarking containers implemented with Linux features such as
• Control groups (cgroups) for resource limitation and measurements

(compatible with cgroups v1 and v2)
• Namespaces for isolation
• Overlay filesystem (overlayfs)

for intercepting file writes
(same techniques as used by Docker, etc.)

• Parallel execution of tools
• Automatic calculation of distribution of cores and memory regions
• Knows about NUMA and hyper threading
• Configurable file-system layout in container

(hide directories, allow write access, etc.)
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Interactive
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• Combine results from several executions
• Define table layout
• Select and filter results
• Compute statistics
• Export raw data as TSV
• Generate interactive tables

as stand-alone HTML files
• Quantile and scatter plots
• Live analysis of data

Thanks to all Contributors!
Aditya Arora, Laura Bschor, Thomas Bunk, Mont-
gomery Carter, Saransh Chopra, Andreas Donig,
Karlheinz Friedberger, Peter Häring, Florian Heck,
Hugo van Kemenade, George Karpenkov, Mike
Kazantsev, Michael Lachner, Thomas Lemberger,
Sebastian Ott, Stephan Lukasczyk, Alexander von
Rhein, Alexander Schremmer, Dennis Simon, An-
dreas Stahlbauer, Thomas Stieglmaier, Martin
Yankov, Ilja Zakharov, and more (100 in total)!

Paper
• STTT 2017
• Open Access
• DOI 10.1007/

s10009-017-0469-y
• Important aspects

for benchmarking,
hardware influence,
how to present
results, . . .

Tool BenchExec

• License Apache 2.0
• No root access

required for
benchmarking

• Available on PyPI
and github.com/

sosy-lab/benchexec


