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## Reproducibility, but for whom?

Icons by Gan Khoon Lay/Magicon/karina from Noun Project (CC-BY 3.0)

yourself paper reviewers others later-on



## Script everything!



## Script everything! ➽ Data analysis

● primarily for yourself: fixing mistakes, update data, etc.

● create candidate examples to (potentially) be used in paper

● use versioning/external repositories (also for backup)

…



## Script everything! ➽ Data visualization

● tools: Python, R, etc.

● many visualization libraries

                                                  ...

● non-chart visualizations:

parameterizable command-line calls/APIs

● interactive tools:

still parameterizable command-line calls/APIs

(not-great alternative: textual descriptions of what to do)

● visual output can then directly be embedded into your papers

● scripts (+data) can serve as additional material for reviewers



## Go to extremes: Injecting results into LaTeX

Problem: talking about your

analysis results in the paper

(“We found that 42 of our 

experiments were successful.”)

➔ use your script to inject

the numbers into LaTeX!

\newcommand{\KeyMetric}{42}

#!/usr/bin/python3

latexOutputFile =
    "numbersFromScript.tex"
latexOutputString = ""

# ... compute keyMetric

latexOutputString +=
    "\\newcommand{\\KeyMetric}{" +
    str(keyMetric) + "}\n"

with open(latexOutputFile, "w") as 
text_file:
    text_file.write(latexOutputString)

➔ in your LaTeX file:

\input{numbersFromScript.tex}



## Go to extremes: Injecting results into LaTeX

Problem with LaTeX macros: cannot contain digits

# ... compute keyMetric

latexOutputString += "\\newcommand{\\KeyMetric}{" + str(keyMetric) + "}\n"

# ... macro with number in name (e.g., a year)

latexOutputString += "\\newcommand{\\KeyMetricIn" + intToRoman(year) + "}{"

    + str(keyMetric) + "}\n"

resulting LaTeX input:

\newcommand{\KeyMetric}{42}

\newcommand{\KeyMetricInMMXXVI}{42}

Full paper example: https://doi.org/10/nt3t (including doing math via pgf)

code in our repo

https://doi.org/10/nt3t


## Go to extremes: Injecting results into LaTeX

\section{Discussion}

So how are we doing, then? Visualization papers currently only 

represent \GrsiPercentageVisPapers{}\% of all papers with a GRS, 

somewhere between a quarter and a third. And out of the 

\pgfmathparse{\TotalIeeeVisPapersInMMXXIV+\TotalIeeeVisPapersInMMXX

III+\TotalIeeeVisPapersInMMXXII+\TotalIeeeVisPapersInMMXXI}\pgfmath

printnumber[fixed, precision=0]{\pgfmathresult} full papers at IEEE 

VIS conferences 2021--2024, only \pgfmathparse{\GrsiIeeeVisPapers

InMMXXIV+\GrsiIeeeVisPapersInMMXXIII+\GrsiIeeeVisPapersInMMXXII+\Gr

siIeeeVisPapersInMMXXI}\pgfmathprintnumber[fixed, precision=0]

{\pgfmathresult} (or \percentageRounded{(\GrsiIeeeVisPapersInMMXXIV

+\GrsiIeeeVisPapersInMMXXIII+\GrsiIeeeVisPapersInMMXXII+\GrsiIeeeVi

sPapersInMMXXI)}{(\TotalIeeeVisPapersInMMXXIV+\TotalIeeeVisPapersIn

MMXXIII+\TotalIeeeVisPapersInMMXXII+\TotalIeeeVisPapersInMMXXI)}\%) 

have received a stamp as of today,\footnote{In total, \GrsiIeeeVis

PapersCount{} IEEE VIS full papers have received a GRS to date.} 

and \pgfmathparse{\GrsiIeeeVisTVCGJournalPapersInMMXXIV+\GrsiIeee

VisTVCGJournalPapersInMMXXIII+\GrsiIeeeVisTVCGJournalPapersInMMXXII

+\GrsiIeeeVisTVCGJournalPapersInMMXXI}\pgfmathprintnumber[fixed, 

precision=0]{\pgfmathresult} out of the \pgfmathparse{\TotalIeee

VisTVCGJournalPapersInMMXXIV+\TotalIeeeVisTVCGJournalPapersInMMXXII

I+\TotalIeeeVisTVCGJournalPapersInMMXXII+\TotalIeeeVisTVCGJournalPa

persInMMXXI}\pgfmathprintnumber[fixed, precision=0]{\pgfmathresult} 

TVCG journal presentations at IEEE VIS (or \percentageRounded{

(\GrsiIeeeVisTVCGJournalPapersInMMXXIV+\GrsiIeeeVisTVCGJournalPaper

sInMMXXIII+\GrsiIeeeVisTVCGJournalPapersInMMXXII+\GrsiIeeeVisTVCGJo

urnalPapersInMMXXI)}{(\TotalIeeeVisTVCGJournalPapersInMMXXIV+\Total

IeeeVisTVCGJournalPapersInMMXXIII+\TotalIeeeVisTVCGJournalPapersInM

MXXII+\TotalIeeeVisTVCGJournalPapersInMMXXI)}\%) in the same time 

frame.



## Script everything! ➽ “Scripting” evaluations

● several aspects of research are not computer code: evaluations

● making evaluations reproducible: clear instructions

➽ pre-registrations of planned procedures
○ research questions, hypotheses, general study design/approach

○ your apparatus (your software & hardware setup)

○ planned tasks, counter-balancing, ...

○ participant recruitment, constraints, payment, ...

○ data analysis method/approach

○ anything else

● you can deviate from your pre-registrations (document it!)

● more on “scripting” studies in Part 3 ...



## Share your code/materials anonymously

● beneficial for paper reviewers

● need trusted services that guarantee anonymity

● throw-away GitLab/GitHub accounts with code copy

● anonymized repos: anonymous.4open.science

● anonymous OSF repos:

https://osf.io/abcde/overview?view_only=

abcdefghijklmnopqrstuvwxyz123456

● additional material uploads (e.g., PCS)



## External verification: GRSI

● Graphics Replicability Stamp Initiative: replicabilitystamp.org

● independent verification of reproducibility

● TOG; TVCG; CGF; Elsevier’s C&G, CAGD, CAD; SIGGRAPH conference

● simple application on website, independent reviewer assigned

● reproduces at least one visual of your accepted/published paper

● non-anonymous! (reviewers may contact you for fixes)

● what does it do for you?
○ debugging of your repo & documentation

○ archiving of your code/repo

○ eternal fame and glory ;-)

○ more citations?

https://www.replicabilitystamp.org/


## External verification: GRSI



## External verification: GRSI



## External verification: GRSI



## External verification: GRSI



## External verification: GRSI

● get your paper accepted and

published (DOI) ;-)

● put your code in a repo (GitHub,

GitLab) [it should be there already!]

● add sufficient documentation

● describe what part of paper

will be reproduced, and how

● test your repo code on a virgin

machine (Windows, Linux, MacOS)

● fill in form to apply



## External verification: GRSI

● reviewer gets info from form (repo, preprint, description)

● usually via (empty) virtual machine

● several needs
○ installation of prerequisites (versions? scripted!)

○ clear instructions on what to do to reproduce (readme section!)

○ clear descriptions which newly produced images should match which ones from 

the published paper

○ explain when things may deviate, and how (live/changing data, etc.)

○ video for interactive tools

● two different target audiences for your code repo:
○ future code users in general

○ GRSI reviewer (or authors who want to reproduce exactly what you did)



## External verification: GRSI



## Hack for keeping your own images reusable

● keep the copyright, make images CC-BY like this:

➽ add something like this at the end of all your papers


