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Key questions

Focus

Goal

How to design experiments?

How to analyse data?

Networking Field

Performance evaluations Exp. type

Foster replicability
|
To be clarified



This Is an Interactive session
Questions are welcome!

Write any question in the chat;

There will be several time slot$or questions

Donot be s Directquestion by voice
are welcome during the Q&A

Please Stay mutedduring
the rest of the presentation
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Why replicability matters
Case by example

Understanding variability
The three timescales

Know your data
Use the right statistics



Why replicability matters
Case by example

Understanding variability

Know your data



Energy consumption A team designedBanana, a new(and amazing!)

(normalized) > 4 ultra-low-powerwireless communication protocol.
1 —|— - 95-th percentile
i median They set up an experiment to validate their claims.
1L T - 5-th percentile
0 They deploy Banana on aealworld testbed
2 They run one benchmark problem

for data collection from the loTBench:

TheycompareBananans perf ~r me

againstthe state-of-the-art Kiwi protocol, —
which is rerun as part of the experiment.

Each protocol istested 10 times



Energy consumption
(normalized)

A

—|— - 95-th percentile
2 J_ - median
1 T — 5-th percentile
B o

Claim

You are
reviewing
the paper

0 -» achieves a 2x improvement

ov &

Are ten runs enough
to support this claim?
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slido

Are ten runs enough?

~ Start presenting to display the poll results on this slide.



Energy consumption
(normalized)

A

- 95-th percentile

2 r _Jl: — median

- 5-th percentile

Claim

0 -» achieves a 2x improvement

ov &

How manyruns do
you think are require@
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How many do you think are required?

~ Start presenting to display the poll results on this slide.



Energy consumption
(normalized)

A

—|— - 95-th percentile
2 J_ - median
1 T — 5-th percentile
B o

Claim

Cannot say.

0 -» achieves a 2x improvement

ov & -

How many runsdo
you think are required?

D Which operformances
are we talking about?
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Energy consumption
(normalized)

A

—|— - 95-th percentile
2 J_ - median
1 T - 5-th percentile
B o
0

Claim 0 -» achieves a 2x improvement

over &), ep -

f or mancegeg

If you would repeat the experiment,
do you think you would obtainthe same resuf?

Hard to say. }What does o0same resul
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These are
hard questions!

How many runs
arerequired?

Would you obtain
the same results?

This tutorial presents arational methodology
to address these questionsnd others)
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What Is replicability?

REPRODUCIBLE

. REPLICABLE
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The Turing Way project illustration by Scriberia.
Zenodo http://doi.org/10.5281/zen0d0.3332807 17
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What is replicability?

SAME ANALYSLS

DIFFERENT
ANAQLYSIS
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The Turing Way project illustration by Scriberia.
Zenodo http://doi.org/10.5281/zenodo0.3332807
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What Is replicability?
Why does it matter?

Because No result 1 s o9scienceg I
be independentlyreplicated byothers.

In picture

Good Science Bad Science

www.zbwmediatalk.eu
19



231 s t her e

Poor/no documentation
Artifacts not available
Unstableenvironment

Analytical bias
Falsification
etc.

90%

a

r@produci bi | |

of surveyedscientists stated that there is a
reproducibility crisisin their research field.

52% Yes, a significant crisis.

o Yesasigheiss

7% -I donot

3% l No, there is no crisis.

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

k now.

20



02l s there a re@producibi |
Does it really affect CS? Networking?

Is Big Data Performance Reproducible
in Modern Cloud Networks?

Spoiler alert: not so much...

. UNIERSITY OF CALIFORNE (; THE
:J,:Illj\fERSITE ‘N . U UNIVERSITY
AAAAAAAA R OF UTAH®

Uta et al., NSDI 2020
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02l s there a re@producibi |
Does it really affect CS? Networking?

=
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Main findings:

*Most articles report 3-10 repetitions,
few report > 10

No. of Articles [%]
nw o

0 d
*> 50% of articles have no or poor 3 N5 ?Rlo 1t5t 20100
experiment specification! 0. of Repetitions
*< 50% report only average or T oo
median 8 401
§ 30
o~ 40% report variability e fg
0

H 1 H H Reporting Reporting No or poor

*Cited articles > 11’ 000 citations Average or  Variability  specification
Median

VRUE
UNIVERSITEIT
AMSTERDAM

Uta et al., NSDI 2020

THE
u UNIVERSITY
OF UTAH® 10

%
TUDelf

22



The literature addresses replicability issues

Two examples

> Mainly guidelines




