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Agenda

- Redefining publishing

- Open science and why code is important

- Reproducibility, transparency and reuse

- |[EEE and Code Ocean partnership

- Technology as an enabler => cultural change
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Redefining publishing
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Support Increasingly Complex Infrastructure

Providing Services and Tools to Authors and Users
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Redefining what “Publishing” is
and how we deliver (and earn) value
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Discovery Services (new and old)

Pirate sites (but widely used)




Open science and why code
IS Important
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Open Science, not just Open Access

What might a new world of Certification (peer review) look like?

Open Access mandates worldwide

Open Science

e Data sets

e Algorithms, Models, Code

Reproducible Research
e Badging

e Pre-registration?
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SENSE about SCIENCE USA RESEARCH DATA ALLIANCE

More complex / different review process? Role of reviewers? Fewer ‘published’ articles?
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Open Science, not just Open Access =

« Researchers, funders, Publishers and governments
o Increasingly expected to go beyond the Article
o Open science (open data, open code, open workflows)
initiatives are taking center stage within the scientific

community
o Government / Agency funding mandates

« Data and code are becoming citable research output
» Reuse drives innovation
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Reproducibility, transparency
and reuse
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Code Ocean was created to maximize
reproducibility of research

People trying to repeat others’ research often do not have the time, funding or resources to gain
the same expertise with the experimental protocol as the original authors, who were perhaps
operating under a multi-yvear federal grant and aiming for a high-profile publication. If a
researcher spends six months, say, trying to replicate such work and reports that it is
irreproducible, that can deter other scientists from pursuing a promising line of research,

jeopardize the original scientists’ chances of obtaining funding to continue it themselves, and
potentially damage their reputations.

THE SCHOLARLY

kitchen

Reproducible Research, Just Not Reproducible By
You

By DAVID CROTTY | MAY 24, 2017
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HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

IS THERE A REPRODUCIBILITY CRISIS?

7% 52% :
Don't know Yes, a significant crisis ® Someone else’'s & My own
3% ‘ |
No, there is no Sl Cherisiiy
crisis —

Biology [

Physics and
engineering |
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su Ne},ed Medicine ;

Earth and
environment

389,
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crisis Other |
enature ; s Bt e
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Nature 533, 452—-454 (26 May 2016) doi:10.1038/533452a
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IEEE and Code Ocean partnership
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Algorithms will continue to grow

’ Code v. Algorithm
{

Data is inherently dumb — 1. Algorithm is an idea, a concept. Code is a practical

Algorithms are where the real realization of the algorithm.
value lies. Algorithms define

2. Algorithm is the abstract recipe for the calculation,

action. ) . :
independent of implementation.

et st 3. Code is written in a particular language. Algorithms are
Senior Vice President Ianguage independent.

Gartner Research

Seven major themes about the algorithm era

INEVITABLE Theme 1 Algorithms will continue to spread everywhere

ALGORILHMS - The benefits will be visible and invisible and can lead to greater human insight into the world
= The many upsides of algorithms are accompanied by challenges

Theme 2 Good things lie ahead

= Data-driven approaches to problem-solving will expand
= Code processes will be refined and improved; ethical issues are being worked out

= “Algorithms dont have to be perfect; they just have to be better than people” Source — Pew Research Center Feb 8, 2017.
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Code Ocean provides IEEE with a platform for executable

research
Every month at least 3,000 ' IEEE papers Code Ocean is an easy-to-use scalable platform to ¢ cic++
released on Xplore contain at least one share and run code in the cloud W Fortran
published algorithm. $. Java
Code Ocean enables modifications, v/ Upload Software Implementations of Code & Julia
experimentation / enhancements, and € Lua
execution of code to reproduce results. | | 4 MATLAB
. Run Code in a cloud platform and via _
Hence Code Ocean is a platform to: EEE Yo C Octave
host software, so one can execute the plore oY perl
authors’ code published in an IEEE paper. @ Python
4 Modify and experiment with Code R X

B Stata

' Based on items tagged as “Algorithm” in IEEE XML articles since 2001.
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http://ieeexplore
.eee.org/search
/[searchresult.js

p?refinements=
4219406591
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https://docs.google.com/file/d/0B5lTSqmp8no4UzE0VzVzMWlTLTA/preview
http://ieeexplore.ieee.org/search/searchresult.jsp?refinements=4219406591
http://ieeexplore.ieee.org/search/searchresult.jsp?refinements=4219406591
http://ieeexplore.ieee.org/search/searchresult.jsp?refinements=4219406591
http://ieeexplore.ieee.org/search/searchresult.jsp?refinements=4219406591
http://ieeexplore.ieee.org/search/searchresult.jsp?refinements=4219406591

The Code Ocean platform is built on open, standard
technologies

Nature - May 29 2017
Code Upload Process
- Organized folder structure designed for ease of use.

- The approach is similar to other code repositories, such as GitHub “Containerization technology takes the
hassle out of setting up software and
can boost reproducibility of data driven
research”

Software Simplified

Software application
- Code Ocean uses industry standard programming tools

- Code Ocean application does not determine how code is executed. It simply
provides an environment to find, compile, and run code in the cloud

SOFTWARE
. SIMPLIFIED
Execution e

- Code is executed on servers hosted on Amazon Web Services (AWS)
- Code can be easily downloaded & run on local system
- Author can add details about the execution environment to the metadata

4
§,

Non Proprietary
- All code execution tools are either commercially available or open source.
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Author Demand: Why IEEE authors should share code on
Xplore and Code Ocean

Supports Reproducible Research
Enhances Author Visibility

Reduces Customer Support burden
on an Author

Author owns the algorithm and
assigns license.

Collaboration

& IEEE

Incentives (citations / Quickly upload code and

Promotions)

begin collaboration

IEEE + Code Ocean
Linking to articles improves citation count

Simple drag and drop entire folder structures to
the cloud or import from Github & link with

IEEE Xplore
Simple interface for support

You determine who can access your code &
license

Built-in support to get your Your Intellectual Property

code running is protected
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Levels of computational reproducibility

Software today is an integral part of research across most scientific disciplines.

Reproducibility Spectrum

Publication +

Publication . Full
Linked and ——
only Code replication
Code executable
and data
code and data

Not reproducible l | | . Gold standard

Pang (2011), Sciencs
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—— How We Work ——

BILL & MELINDA GATES FOUNDATION OPEN ACCESS POLICY

BRRRR L NEDRIA AN The Bill & Melinda Gates Foundation is committed to information e

How We Make Grants sharing and transpare ™" °

How We Develop Strategy from our funding shot

Sy oy Tt have adopted an Oper w Funding What we do About us News

Information Sharing Approach and reuse of all peer-r

RS s ot
-+

Our Approach to Measurement

wellcome

Scheme finder Managing a grant

As of January 1, 2015

and Eualiatinn

Open access policy

Our mission is to improve health by supporting bright minds in science, the
humanities and social sciences, and public engagement.

. . i ’ - The main output of this research is new ideas and knowledge, which we
National Institutes ok DORE iy
expect our researchers to publish as high-quality, peer-reviewed research
Of Health articles, monographs and book chapters.

We believe that maximising the distribution of these publications - by
providing free, online access - is the most effective way of ensuring that the

R E S E A R C H research we fund can be accessed, read and built upon. In turn, this will

COUN CI L S U K foster a richer research culture.
) We therefore support unrestricted access to the published output of research

I E E E as a fundamental part of its charitable mission and a public benefit to be

encouraged wherever possible.




@PLOS | ONE

TENTH ANNIVERSARY

Acceptable Data-Sharing
Methods

Unacceptable Data Access
Restrictions

Explanatory Notes and
Guidance

Recommended Repositories
FAQs for Data Policy

PLOS Data Advisory Board
Give Feedback
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advanced search

Availability of data, material and methods

Data Ava"abi“ty An inherent principle of publication is that others should be able to replicate and build upon the

authors' published claims. A condition of publication in a Nature journal is that authors are
required to make materials, data, code, and associated protocols promptly available to
readers without undue qualifications. Any restrictions on the avallabllity of materials or
information must be disclosed to the editors at the time of submission. Any restrictions must also
be disclosed in the submitted manuscript.

The following policy applies to all PLOS journals, unless otherwise noted.

PLOS journals require authors to make all data underlying the findings described in their manuseript fully available without

restriction, with rare exception. After publication, readers who encounter refusal by the authors to comply with these policies

should contact the chief editor of the journal. In cases where editors are unable to resclve a
When submitting a manuscript online, authors must provide a Data Availability Statement describing compliance with PLOS's policy. complaint, the journal may refer the matter to the authors' funding institution and/or publish a
If the article is accepled for publication, the data availability statement will be published as part of the final article. formal statement of correction, attached online to the publication, stating that readers have been

Refusal to share data and related metadata and methods in accordance with this policy will be grounds for rejection. PLOS journal unable to obtain necessary materials to replicate the findings.

editors encourage researchers to contact them if they encounter difficulties in obtaining data from articles published in PLOS
journals. If restrictions on access to data come to light after publication, we reserve the right to post a correction, to contact the
authors' institutions and funders, or in extreme cases to retract the publication.

Methods acceptable to PLOS journals with resp¢
what must be indicated in their data ava]lab\llt}r s F]mRes%rCh G T e = Q
themselves but used another source, this source Open for Science

policy, or readers who have difficulty accessing ¢
broader questions about the PLOS data availabi BROWSE SUBJECTS GATEWAYS HOW TO PUBLISH ~ ABOUT ~ BLOG MY RESEARCH ~  SIGN IN

How to Publish

.. Datacuidelines | Al primary research articles should

Overview
Submissions 2. Requirements ) I d h b . . f h d
viaiies | Aoy Include the submission ot the data
Posters and Slides This page provides information about data y ° °
Guidelines F1000Research, where your data can be storg
Please note that adherence to our data polici u n e r yI n g e re S u S’ ( )g e e r W I
Data Guidelines or slides.

Article Processing A H_ﬂrge number of cuma_la and :ubhs-‘.ers hal .

s e details of any software used to process
They do not consider the publication of a dat

Finding Article information as a ‘prior publication’ that would

Referees results obtained from such a dataset I -t
reSults.

2. Requirements

All primary research articles should include the submission of the data underlying tl

results, together with details of any software used to process results. It is essential that
others can see the raw data to be able to replicate your study and analysis of the data, as
well as in some circumstances, reuse it. Furthermore, publishing your data will show clearly
that you did the work first. Others that then reuse your data for their own studies will be

required to cite your data (which can be cited separately from your article if appropriate).
Failure to provide such data for publication without good justification is likely to result in
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Incensed citations and impact

COPUBLISHED BY THE IEEE CS AND THE AIP

REPRODUCIBLE RESEARCH
FOR SCIENTIFIC COMPUTING

PaTrick VANDEWALLE

COMPUTING IN SCIENCE & ENGINEERING
in Image Processing

Code Sharing Is Associated

with Research Impact

In computational sclences such as image processing, publishing usually isn't enough to
allow other researchers to verify results. Often, supplementary materials such os source
code and measurement data are required. Yet mast researchers choose nol to make their
code available because of the extra time required to prepare it. Are such efforts actually

worthwhile, though?

ow often have you atempred o
implement and reproduce the re-
sults of another person’s published

paper? And when doing so, was this
a straightforwand process, similar w following a
cookbook recipe, or rather a lengthy and painful
endeavar? In my personal experience, it's unform-
mately wo common that such a reimplementation
i a complex process, with many pitfalls. Parame-
wers or initialization procedurces are omicted, or
certain pieces of an algorithm can be underseod
in muluple ways. Morcover, at the end of the pro-
cess, | never fele sure thar my implementation was
the same as the suthor’s—I always worried that |
had forg: something, or that my impl
tion didn't perform as well
Similarly, when writing an article, 1 often tend
w forger w describe such “details™ myself. I'm
w0 excited abour my lazest theory, analysis, or 3l
gorithm, and don’t wane to ler the article’s fow
be disrupeed by pracrical implementarion issues.
T'his is even more the case when hard page limits

] S8/ 1 008 PORD WL
Come e nw BIE S e AR

Parmick VannswarLe

are imposed. Because of tme pressure, we re-
searchers often even forges to note the precise ser-
tings by which we obtained 1 figure's nice results.
“This makes it @lmosy) impossihle, even for us a5
authors, to repeat the same experiments with the
same results a year after the paper was written.

Yet, you would cxpect that in our field of com-
putational sciences, it should be casy wo share not
anly the information written down in the paper,
bt also the whole software environment in which
the experiments were performed. A simple way of
doing this could be to wrap all the code and daa
inan archive amd make itavailable online. Smarter
and more robust ways of making emvironments
available o other researchers are discussed in
wther articles in this special issue. This way of
working is generally called refroducible researdh. 12
‘When rescarchers publish in this manner, they
share the whale research environment from which
they obeained their results. In pracrice, this typi-
cally means the software eode and dara or mea-
surements, along with sufficient information
about the platform (such as version numbers and
paramezer setrings), are posted online.

When discussing research methods and repro-
ducibility with our signal- and image-processing
colleagues, there’s wide agreement that these ba-
sic principles of the scientific method should be

4z THIS ARTICLE HAS BEEN PEER-REWIEWED.

<IEEE

COMPUTING B4 SCHNCT 1 ENGINITRING

4w |t is important to IEEE authors

Increases:

+ Citations by 3X
+ Downloading
+ Collaboration

= ...IMPACT!
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Badging

Fig 2. Reportedly available data.

Can badging influence and steer user behavior? o

- Indicators are promising = s
- Research outside of scholarly publishing is
also promising

]

https://www.cs.cornell.edu/home/kleinber/www13-badges.pdf
https://doi.org/10.1016/j.chb.2015.03.036
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Fidwall MC, Lazarewic: LB, Barenski E. Hardwicke TE, Piechowski 5, af al, {2{114) Badgas to Acknowladge Open Practices: & Simpie,
Lovw-Cast, Efactive Method %or Increasing Transparency. PLOS Biology 14{5) e1002458. hitgs:Mdoiarg/10.137 1§ournal pbia.
PREREGISTERED 12456
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OPEN MATERIALS

OPEN DATA
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Thank you for your time
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Michael Forster Pierre Montagano
Managing Director, Publications Director of Business Development
m.b.forster@ieee.org pierre@codeocean.com
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