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Research is becoming more 
computational, collaborative, data-
driven, automated, and web-based.

Researchers produce 
21st century research

Written up using 
20th century technology

Published in a 
17th century format

Most paper formats are not natively 
collaborative, data-driven, version 
controlled, or backwards compatible.

A centuries-old research “paper” is 
much like papers we publish, share 
and read today (i.e., static, 2D PDFs)



AUTHORING 
TOOLS

PEER REVIEW 
SYSTEMS

PRODUCTION & 
TYPESETTING

inputs: 
data, code, 
papers
visualizations

outputs: 
flat, static print 

pdfs1 2 3

T H E  C H A L L E N G E

Current publishing workflows “flatten” rich research content



https://onlinelibrary.wiley.com/doi/full/10.1002/qua.25683

https://onlinelibrary.wiley.com/doi/full/10.1002/qua.25683
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Can preprints 
bridge this gap?



Preprint |ˈprē-ˌprint|
noun

1. An early research output. 

2. A version of a scholarly paper that precedes 
formal peer review and publication in a peer-
reviewed journal. The preprint, often a non-typeset 
version available free, persists after a paper is 
published in a journal.



Before 2020, preprints were few 
and limited to the physical sciences

In 2020, for each peer reviewed 
publication about COVID-19, a 

preprint was posted

In total, 30,000 preprints about 
COVID-19 appeared in 2020. A third 

of them were mentioned by news 
articles (cf w 1% baseline)



https://onlinelibrary.wiley.com/journal/13989995




https://www.authorea.com/doi/full/10.22541/au.163471495.59691401/v1


https://www.authorea.com/doi/full/10.22541/au.160952242.21038379/v1


Under Review in action

2
When manuscript is sent to 
reviewers, it is ingested and 
posted with DOI

1
Author opts in to Under 
Review when submitting 
manuscript

3
Status automatically 
updated as manuscript goes 
through review

4
Paper published, automatic 
link to Version of Record 
assigned



Health Sciences

Allergy

International Journal of Obstetrics and Gynecology

British Journal of Clinical Pharmacology

British Journal of Pharmacology

Clinical Case Reports

Clinical Otolaryngology

Computational and Systems Oncology

Echocardiography

Influenza and other respiratory viruses

International Journal of Clinical Practice

Journal of Cardiac Surgery

Journal of Cardiovascular Electrophysiology

Journal of Evaluation in Clinical Practice

Pediatric Allergy and Immunology

Pediatric Blood & Cancer

Pediatric Pulmonology

Transboundary and Emerging Diseases

Life Sciences

Advanced Genetics 

Biotechnology Journal

Biotechnology and Bioengineering

Clinical & Experimental Immunology

Ecology and Evolution

Ecology Letters

Human Mutation

Hydrological Processes

Land Degradation & Development

Microbiology Open

Natural Sciences

Molecular Ecology Resources

Molecular Ecology

Plant, Cell & Environment

PROTEINS: Structure, Function, and Bioinformatics

Physical Sciences

AIChE Journal

Applied AI Letters

Engineering Reports

Fatigue & Fracture of Engineering

International Journal of Quantum Chemistry

Journal of the American Oil Chemists' Society

Materials & Structures

Mathematical Methods in the Applied Sciences

Natural Sciences

Ecohydrology

River Research and Applications

In 2020: 11K preprints were posted via 
Under Review (1.5k about COVID-19)45 participating journals



https://www.authorea.com/inst/21138?current_inst_tab=pending_articles


https://authorea.com/inst/20386




Written up using 
20th century technology

Published in a 
17th century format

Researchers produce 
21st century research

What’s wrong with that?



Data in articles lack 
depth…

…and they lack 
breadth…

AAS World Wide Telescope



Researchers analyze data interactively in the 
lab, it takes work for them to make them 
static and dumb for a article publication



Supplementary Information 
are where data go to die

Where is the code? Does it 
even work in my computer?

…while data and code may be available in repositories external to the corresponding article, it takes readers and reviewers 
considerable effort to verify the software and re-run analyses with, say, changed parameters. 10.22541/au.160211021.13787691/v1“

https://doi.org/10.22541/au.160211021.13787691/v1




AUTHORING 
TOOLS

PEER REVIEW 
SYSTEMS

PRODUCTION & 
TYPESETTING

inputs: 
paper

outputs: 
21st century 
publications1 2 3

inputs: data, code, 
notebooks, 
visualizations

- Authors can upload rich media
- Peer reviewers can access rich 

media  



Author has options to 
edit preprint and 

publish new versions



In edit mode, author can add 
data, code, Jupyter

notebooks, and replace 
static figures with 

interactive figures



All rich media objects (data, 
code, notebooks, and 

interactive visualizations) are 
pushed and published in the 

Version of Record



All rich media objects (data, 
code, notebooks, and 

interactive visualizations) are 
pushed and published in the 

version of records 

Data are connected to the 
figure that describe them. 

They are discoverable, 
indexable, citable, and 

usable

Data in articles lack 
depth and breadth

Supplementary Information 
are where data go to die

https://www.authorea.com/inst/21456-aisy-supporting-information

https://www.authorea.com/inst/21456-aisy-supporting-information


Where is the code? Does it 
even work in my computer?

The code is in the figure, in 
an executable time capsule



Open, transparent 
peer review 

reports (signed 
and anonymous)

Open 
comments



Peer review reports, 
author rebuttals and 

editor notes get a DOI 
and can be cited




