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Goal

How to design experiments?Key questions 1.

How to analyse data?2.

Focus

To be clarified

Foster replicability

Networking Field

Performance evaluations Exp. type

3



Stay muted during 
the rest of the presentation

Please

This is an interactive session
Questions are welcome!
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Á Write any question in the chat;

Á There will be several time slotsfor questions

Direct question by voice 
are welcome during the Q&A

Donɒt be shy
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Understanding variability

The three timescales

Know your data

Use the right statistics

Why replicability matters
Case by example
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A team designed Banana, a new (and amazing!)
ultra-low-power wireless communication protocol.

They set up an experiment to validate their claims.
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Á They deploy Banana on a real-world testbed;

Á They run one benchmark problem
for data collection from the IoTBench;

Á They compareBananaɒs performance 
against the state-of-the-art Kiwi protocol,
which is re-run as part of the experiment.

Á Each protocol is tested 10 times.
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Claim achieves a 2x improvement
over      .ɕ
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ɔ

You are 
reviewing 
the paper

Are ten runs enough
to support this claim?
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Are ten runs enough?

᷉ Start presenting to display the poll results on this slide.
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How many do you think are required?

᷉ Start presenting to display the poll results on this slide.
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Claim achieves a 2x improvement
over      .ɕ
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You are 
reviewing 
the paper

Cannot say. Which ɔperformanceɕ
are we talking about?

Are ten runs enough
to support this claim?

How many runs do 
you think are required?
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ClaimEnergy consumption
(normalized)
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If you would repeat the experiment,
do you think you would obtain the same result?

Hard to say. What does ɔsame resultɕ mean, really?

You are 
reviewing 
the paper

Are ten runs enough
to support this claim?

Cannot say. Which ɔperformanceɕ
are we talking about?

How many runs do 
you think are required?

achieves a 2x improvement
over      , in the median case.ɕ
ɔ



Would you obtain 
the same results?

How many runs 
are required?

These are 
hard questions!
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This tutorial presents a rational methodology
to address these questions (and others)



What is replicability?

The Turing Way project illustration by Scriberia. 
Zenodo. http://doi.org/10.5281/zenodo.3332807 17

http://doi.org/10.5281/zenodo.3332807
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What is replicability?
Why does it matter?

www.zbw-mediatalk.eu

In picture

No result is ɔscienceɕ if it cannot 
be independently replicated by others.

Because
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Poor/no documentation
Artifacts not available
Unstable environment

Analytical bias
Falsification

etc.

Is There a Reproducibility Crisis? 
Monya Baker. Nature News (2016)

90% of surveyed scientists stated that there is a 
reproducibility crisis in their research field.

ɔIs there a reproducibility crisis?ɕ

52% Yes, a significant crisis.

38% Yes, a slight crisis.

7% I donɒt know.

3% No, there is no crisis.
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ɔIs there a reproducibility crisis?ɕ
Does it really affect CS? Networking?

Uta et al., NSDI 2020
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The literature addresses replicability issues

Two examples

Mainly guidelines
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