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The Royal Society motto [...]:

The determination [...] to verify all statements by an appeal
to facts determined by experiment. (Wikipedia)
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Long-Term Maintenance in Industry

» Boeing 747 aircraft

» Development started in 1966

P Last machines produced in 2022 will be in service until about 2050
> Bitcoin
Tor Browser

\4

» Civil Infrastructure Platform Initiative: Linux Kernels

Piggyback Strategy for Research

Put your money on open source tools that are massively employed:
as industry has a strong incentive (and the resources) to maintain them.
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PLEASE SELECT... = SELECT... LoD il
e o g WO RR PN
WHERE... WHERE...  10e

’SQPoLite

pplease

XXXX yy
Y Y == XXXX
zz zz

Query result

—

y y
Query Expected
Result Result

= .| dispatcher.sh

https://github.com/Ifd/sqlite

©git 0-0-0—-0—0—0—0—0 P git
https://github.com/lovasoa/TPCH-sqlite
vgit  o-0—0—0 O git

https://github.com/lovasoa/tpch-dbgen

https://github.com/sqlite/sqlite

https://github.com/Ifd/icde2021_tutorial O—»O—»O 0 git
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We measure
> Query runtime
» Throughput
> Latency

We encounter:

> Noise
» Variability
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1 | void measure_query(char *xdbfile, char *basepath, char xquery, int iterations) {
2 // ... pre—allocate nm buffer to hold time stamps ...
3 // ... open DB connection, open dbfile, read in query string
4
5 tstamps[0] = get_tstamp(); // Record start timestamp.
6 for (int count = 1; count < iterations; count++) {
7 rc = sqlite3_exec(db, sql, 0, 0, &err_msg);
8 // ... handle potential errors
9
10 tstamps[count] = get_tstamp(); // Record end timestamp.
11 }
12
13 // ... write durations from mm buffer to to stdout ...
14 // ... free resources
15 }
latency.c
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1 | sqpolite> .load ./pplease

2 | sgpolite>

3 | sgpolite> select pplease(o_comment) from orders limit 3;
4+ |What was the magic word again?

s | nstructions sleep furiously among

¢ | foxes. pending accounts at the pending, silent asymptot
7 | sly final accounts boost, please. carefully regular

s | sqpolite>

s | sqpolite>

10 | sgpolite> select pplease(o_comment) from orders limit 3;
1 | nstructions sleep furiously among

12 | foxes, please. pending accounts at the pending, silent asymptot
13 | sly final accounts boost. carefully regular
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> Artefacts (data, code, SW tools, scripts)

» Build process
> Need to compare both the artefacts and the results.

PLEASE SELECT... | SELECT...
FROM... FROM...
WHERE...

’S(Ql’o[.uc Query result || Y Y GitHl.lb

Yy ==
zz | zz
Query” Expected aD
dispatcher.sh Result Result |
htps://github.com/Ifd/salite ® git O0—0—0—0—0—0—0—0 ¢ git
https://github.com/lovasoa/TPCH-sqlite
vgit  o—o—0—-0 ogit

https://github.com/sqlite/sdlite httpsi/github.com/lovasoa/tpch-dbgen

itps/fgithub com¢/icde2021._tutorisl O—sO—sO 4D Gilt
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Various choices for target dimensions:

» Artefacts: bitwise identity, functional identity
> Observables
» physical quantities (time, energy consumption, ...)
P functional results (bitwise-identical, permutation-identical, ...)

> stochastic results (numerical noise, ...)
» Build the toolchain itself (y/n)
» Unspecified dependencies (y/n)
» External sources (y/n)
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Hands-on examples: Building & Comparing

» Binaries (C/C++)

Further Challenges
» Linking
> Libraries
> Tarballs

Tool Support

> Reprotest (pypi.org/project/reprotest/)

» Diffoscope (diffoscope.org/)

> See the accompanying website for further links
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— . 3. Building Docker Reproduction Images
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REGENSBURG PASSAU Oceans and Islands

Create “an island of stability in an ocean of activity”

Be independent of updates to external components, because. ..
Base system details change (package versions, etc.)

System runtime configuration (beyond distro and kernel versions) changes

Github repositories disappear
Projects move between hosts (Sourceforge, GitHub, ...)

>
>
>
>
> External software is no longer maintained, download links disappear
>

Goal: Build self-contained, complete environments

Be ready to build your stuff even when you trapped on an island
without internet access, or 20 years after all the repositories have gone.
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Rec Docker Container E
:
: Results A Results B
Tarball E
’Evaluation Dispatcher (C)E:si:d i
:’ Charts A ‘ ’ Charts B ‘
_______________ =
=
Wolfgang Mauerer, Ralf Ramsauer, Edson Ramiro Lucas Filho, Daniel Lohmann, Stefanie Scherzinger: %
Silentium! Run-Analyse-Eradicate the Noise out of the DB/OS Stack. BTW 2021. RESULTS oo
REPRODUCED
W. Mauerer & S. Scherzinger github.com/1fd/icde2021 tutorial ICDE 2021 15/27


github.com/lfd/icde2021_tutorial

— .. 3. Building Docker Reproduction Images
OT - W\umvmswm g g ?
REGENSBURG PASSAU Hans-On Example: Automated Repr. Build

W. Mauerer & S. Scherzinger github.com/1fd/icde2021 tutorial ICDE 2021 16 /27


github.com/lfd/icde2021_tutorial

- OSTBAYERISCHE
’ | = TECHNISCHE HOC
REGENSBURG

. 3.1 Self-Contained Execution Packages
HSCHULE UNIVERSITAT o ]
PASSAU Building Execution Packages
Docker container Target platform
Copy
ﬂ\

{3

Build

Generate
graphs+paper

7

artefacts Measurement

package

& N

Lol N

JPORPT DR IRE |

TPCH Query

-,

Copy

%

ﬁexpenments

SV

~
@

o

W. Mauerer & S. Scherzinger

github.com/1fd/icde2021 tutorial

ICDE 2021

17 /27


github.com/lfd/icde2021_tutorial

— N 3.1 Self-Contained Execution Packages
OT - W\umvmswm g
REGENSBURG PASSAU Hands-On Example: Execution

W. Mauerer & S. Scherzinger github.com/1fd/icde2021 tutorial ICDE 2021 18 /27


github.com/lfd/icde2021_tutorial

— . 4.1 Standing on the Shoulders of Giants
OT - Wﬂumvmsm g
REGENSBURG PASSAU Artefacts extended by Research

0—-0—0

https://github.com/Ifd/icde2021_tutorial

. lease extension
Reproduction base PP

N

[ %WO O Custom project
https://github.com/sqlite/sqlite O Relevant for upstream
e A
. Research-onl
?SQthe ‘ b »O—0O— O O Y

https://github.com/Ifd/sqlite

VSQPOLite
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Hands-On Example: Patch Stacks

» Presenting thoughts versus presenting results
> Rebasing, squashing, rewriting and all of that
» Self-documenting patches

> Trail of responsibility/lineage and provenance
» Upstream, integrate, externalise?
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» Choosing a license
» Specifying a license
> SPDX
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Proprietary, closed-source components

just-dontl Try not to use them.
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We have solved two problems:

» Our build is reproducible.
» Our results are reproducible.

Two more to go:

> We need to write a paper.
> We need to make our artefacts available.
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Determini

1 INTRODUCTION

2 ResuLTs

3 CONCLUSIONS
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5. End-to-end Reproduction
End-to-end Reproduction Il

March 12,2021
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Benefits vs. Costs
> We won't lie to you: Reproducibility engineering is a lot of work.
» Enablers to reproducibility: Testability & automation
> However, there are clear benefits for your team, just imagine:
P> Long-term, automation will save you time.
You can build your stuff even after your PhD student has graduated.

>
P You can switch to a new notebook without risking your progress in research.
P You will no longer have to negotiate within the team why s.th. works for you, but only you.
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