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BLOCKCHAIN

for Science: the evidencing of research for impact
B IREEEMEERNER: BT BREE N B

Wong Woel Fuh

ies Research Consulting, Singapore




Discover

Asking the right
questions, finding
information and
finding theoretical
solutions

Engage

Exchanging knowledge,

understanding
and resources in a
reciprocal context

Impact

The contribution that
research makes to

the world and the

Source: Research Impact, http://www.ug.edu.aulresearch/impact/ the University of Queensland, Australia



Pre-publication  |Post-publication

Cited Half-life

Count per year

| st Citation

Paper Indexed




“What is the difference between Blockchain and Distributed Ledger?”

“So, what is Blockchain?”

“Can Blockchain replace DOI (digital object identifier)?”




“What is the difference between Blockchain and Distributed Ledger?”

CENTRALIZED DISTRIBUTED

DECENTRALIZED



“So, what is Blockchain?”

: - o |
T Sl e T H”""'rh"“{___:“* T ["‘-—-"’ *  Blockchain is just one type of distributed ledger
‘u._. I-.___w___;"\-.\_\_ Ay n_.a-ﬂ’“‘-h_:-. «  But Blockchain is a sequence of blocks,
‘:.-:} ﬁ’l"“-;,. . il e L distributed ledgers do not require such a chain
o
. ) '\.\_\..\-\-.._'_.
o I'-\__,f' o oL -r."__::} {-:'} *  Blockchain refers to the blocks (of data) that
e - & . .
'“"f._ . . g - ~ e - r get adcljled to the chain of transaction records
- A L E_.- L L *  To facilitate this, the technology uses
- o -ﬂ:d-_._, L il "‘-E::_:* - cryptographic signatures called, a hash
o i . | L
oy E - ._'_.-H- = o I."'\-\._.--"
g™ = " '\"-\.
__.-'.H-\'\-\. l”‘“\q.} r'““\- -
h E\-; S L N il -

Block 1 @ Block 2 @ Block 3

SHA1 Data & Hashes

Hello
f7ff9e8b7bb2e09b70935a5d785e0cc5d9d0abf0

The quick brown fox jumps over the lazy dog.
408d94384216f890ff7a0c3528e8bed1e0b01621

1, 2,3,4,5,6,7, 8,9, 10.
99ed7eabae030ec036f35b16858af10fff840e53




“Can Blockchain replace DOI (digital object identifier)?”

bloXberg

The Trusted Research Infrastructure

f Crossref ? ?
Sgg;[se‘[rr];tion e:fi

Data
DOl Mame Type DOl record "state” data
10.1004/123456 URL http:fwww._pub.com/

URL http:fwww. pub2_com/

DLS loc/repository

XYz 100110100100101

DOl Mame Value Asgsociated Data



ABOUT US | BRESEARCH | NEWSROOM | CAREER
Organization Country Contact
Max Planck Society Germany Sandra
Vengadasalam
University of Nicosia Cypress Soulla Louca

o

UNIVERSITY of MICOSIA

. IT University

of Copenhagen

UNIKASSEL
VERSITAT

S

Teppér

HLHOOL OF BUBINESS

E Schaol of Economics.
* and Busness

ETHzirich

ETH Library

@ H

University College
London

IT University of
Copenhagen

University of Kassel

Georgia Institute of
Technology

Carnegie Mellon
University

University of
Johannesburg

University of Sarajevo
School of Economics

ETH Library at ETH
Zirich

University of Belgrade

UK

Denmark

Germany

Usa

USA

South Africa

Bosnia and

Herzegovina

Switzerland

Serbia

Tomaso Aste

Roman Beck

Walter Blocher

Vijay K. Madisetti

Sevin Yeltekin

Maria Frahm-Arp

Zlatko Lagumdzija

Sven Koessling

Aleksandar Markovic

MAX-PLANCK-GESELLSCHAFT

| INTERNATIONAL

iesearch Mews > bloxberg: first international blockchain for science:

\ational blockchain for science:

ibrary (MPDL) initiates global research project

n

ation online and worldwide with no risk of manipulation: what almost sounds like
‘hanks to the latest technologies and logical organization with the help of the
infrastructure “bloxberg".

1as initiated at the beginning of 2019

: Max Planck Digital Library and consists
facilities from ten different countries. The *
ansortium agree that bloxberg will

lata and results will be managed and

ith bloxberg, the consortium trusts in an

blo' ‘berg

1ssic client=server architecture, such as is
. Instead, decentralised electronic
is the bleckchain technology, is used.

'h concrete applications and demands for © MPDL
ne systemn based on blockchains in
nticity of data, guaranteed protection of

the exchange of valuable research results, peer reviewing, the publication of papers and

wir researchers that they would like to have a “time stamp" or a way to certify their

and methods — particularly before these are published” - says Sandra Vengadasalam from

ockchain technology thus appeared obvious".

Source: https://lwww.mpg.del | 34| 76 68/first-international-blockchain-for-science-bloxberg

0009



What are the research outputs (or artifacts)?

Case
Journal Article
Experimental Design

Methodology

Unpublished Work

: Equation
Working Paper

Algorithm Computer Program

Conference Proceeding

* Created during the research process pre-publication
* Created during continuing research post-publication
*  Whether human or machine-generated




What are the research outputs (or artifacts)?

Personal Communication

Methodology
Unpublished Work

Catalog

Conference Proceeding
: Equation
Working Paper

Case
Journal Article
Experimental Design

Algorithm Computer Program

Why are they important?

They are the evidence of research claims

They represent the contributions researchers have
made

There are terabytes of this intelligence that never get
accessed or linked with publications



Pain points without Blockchain

None of the research outputs (or artifacts)
are linked with the published article. It is
difficult for other researchers to build on
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R e

At least 3 years to receive a citation. This
delay has prevented winning new grants and
getting promotion



Blockchain improves: discoverability & reproducibility

None of the research outputs (or artifacts)

are linked with the published article. It is ?g:?
difficult for other researchers to build on e fi
< | =/
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e
PNt
.......................

At least 3 years to receive a citation. This
delay has prevented winning new grants and
getting promotion



Discover, create & communicate

o
s

Advance knowledge & Information access,
understand social good preservation & service



Example: ARTIFACTS™ workflow for
Institutional Repository (IR) integration

API transmits metadata API transmits blockchain API transmits
for uploaded files PoE hash and link updates of citations
to ARTIFACTS back to IR and related artifacts

O

&

0x20ff9b926e
452699b0a78
2dc71211771
6abef575ch8

0x20ff9b926e452699b0a7

1190da73c25 82dc712117716abef575¢ch
5868eafa4f 81190da73c255868eafadf
FiéUpioadtolR ARTIFACTS creates a blockchain ARTIFACTS blockchain hash Dynamic citation and
PoE hash for the uploaded file displays as part of IR record inte){ligent linking service

INSTITUTIONAL REPOSITORY

s INSTITUTIONAL REPOSITO



Example: ARTIFACTS™ workflow for
Institutional Repository (IR) integration

Metadata for Max Planck Society
digital research assets
integrated with ARTIFACTS

Max Planck Society users The ARTIFACTS knowledge graph powers
benefit from ARTIFACTS alerting and interactive metrics
smart contracts on
the Bloxberg network

Enable seamless integrations
into the Max Planck Society
Researcher’s Workflow

ARTIFACTS user workflows are customized to Dynamic citation linking and enhanced
the exact needs of Max Planck Society users machine learning-based recommendations

MAax PLANCK
digital library

MAax PrLANCK
digital library




R MENDELEY DATA

/
/
o e s AR X
< C & https://sys.artifacts.ai/fsn3x/addons/ / brg
..:..'.o ARTIFACTS Search  Support @ Jason E. Rollins ~
CalTech Neuroscience [Chen Institute]  Files WV Contributors [EGEIGEEN Settings
/
Select Add-ons
Configure Add-ons Sync your projects with exterr}a’i////services to help stay connected and organized. Select a category and browse the options.
Categories / Search...
All / v Amazon S3 Enable
Citations 4 ARTIFACTS Storage (This is a default addon)
[ Storage » g Bitbucket Enable
) & Dropbox Enable
(w] GitHub Enable
L~ GitLab Enable
& Google Drive Enable
@ Chinese Academy of Sciences IR Enable
— Mamdnala Cnahla




Organization Dashboard

Research Dashboard

e i ARTIFACTS | K Kasear Adams.

baratas
8,641 Projects [997 Public]

@ secure | Wtps:isys.artfacts alidashbosrds 8t
ATTRBUTIENS FOR ¥OUR ARTIFAETS BY ARTIFACT TYPE CITATIONS & ATTRIELTIONS 8V YEAR

Citation &
reputation indicators

DASHBOARD:
%‘U Nancy Kassam-Adams

Member Sinca 20180321 Public sys.art

MY KEY STATS: ae
4,147 Total Citations : .

tama at the Forebran ennsyania

UDpOFING EhBAN's RS,

1 apent s sonncing and mesting e pakrdial cllaboralors

Academic &
Industry collaborations

Yo 3t sy ARTIEACTS Dot o DIOSHENGI FanEacions 1 sy 12 0

8 Lt e ARTFACTS Uoars know you a8 Cpen 10 6ONNECANg. YU C3n S4atomize 3 1%
stavted and acoalarate your about this just aberve.

/
and Artifacts Related to Your Co-Author Affiliations: |
Chilronts Hospal of PNEdeishra; Uveraly of Fonntyte b Psych'ﬁrﬁ'g#wh Jress:

&an\!\.
Boston Children's I, Children's National Medical

Duke University, Yale University, University of Tulsa
Attributions by Artifact Type

PROOFS:

123

Funded research projects &
outputs

0 see recert arifacts nyour
e vocsare e aoe mekroion

Global footprints

ARTIFACTS Socialize

vid

Co-authors Proof of Existence (PoE) &
citation metrics
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Authoritative websites
Charity reports
Commercial impacts
Corporate reports
Government reports
Institutional reports
International collaboration
Legal documents
License agreement
Media coverage

Patents

Policies

Practice guidelines
Public discussion
Reports

Debates

Regulations & Standards
Statistics

- Social/news media
Surveys

Testimonials -



Evidencing your research

Awards
Commercial Impact
New skills

Programming Code
Testing data

Lab Notes IP
Posters Legal
Datasets PFOO]C Of |mPaCt Media
Protocols Exis‘tence E\/idences Public policy
Manuscripts Practice Guidelines
Working papers Reports

Social media
Testimonials
Web Links

Research 123 . . 3’
esearc Authoring Publishing Outreaching

Grant applications



Your Storyboard

How oderma tsugae ethanol ex-
e eres help anti-obesiy effect?

Plain Language Summary
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Infographic
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Paper Indexed
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weibo.com

Graphical Abstract

Communication from Learned
to Innate Olfactory Processing
Centers Is Required for
Memory Retrieval in
Drosophila
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Video Abstract

Scientific Paper ighli Engagement
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Impact Report
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Pre-publication

Fear loss of IP

Only submit novel findings to publishers
Only receive citation if their publications are
indexed

Citations come many vears later

Y,

Only a fraction of research outputs:

*  Areindexed and can be discovered

¢ (Can receive attribution that formally c
toward researcher's reputation

;EEE ;Em
EENE

ount

syersity
ad \Jnivers't

Giving t© Ve

Post-publication

* Challenge to quantify impact
* Research integrity

.
=l

Publication



Increase research impact

by maximising the visibility

of the data and promoting
transparency in

The fu-ture rO|e Of research

1 1 Ensure compliance Improve accessibility
with requirements by ensuring the quality
| r rl | I of the institution or and integrity of the data
funding agency is maintained during

and beyond the life
of the project

in supporting research

Safeguard research data Prevent unauthorised use

1
by establishing appropriate by addressing privacy
storage, back-up and and confidentiality
management issues throughout and

beyond the research
project

Distributed
All network participants have a full

copy of the ledger for full transparency

Programmable

A blockchain is programmable
("Smart Contracts®)

Anonymous

The identity of participants
is either pseudonymous
Or anonymous

Secure — Time-stamped
All records are Transaction timestamp is
individually encrypted recorded a block
Immutable Unanimous

Any validated records are All network participants agree to
ireversible and cannot be changed the validity of each of the records



= Menu

ARTIFACTS® e

Expanding access, i

Enabling attribution... e

existence
Try for free!

Safely share your
research to
accelerate

discovery

Get the credit
you deserve
with break-
proof attribution

Why ARTIFACTS?

80% of h output is und: d.
The ARTIFACTS platform enables

researchers to create an immutable record
of their research material so that it can be

securely shared — expanding access to
vital information and accelerating
discovery.

Learn more ——>

ARTIFACTS helps to protect your originalideas and
share them with other researchers by securely
registering a ‘digital fingerprint’ (proof-of-existence

or PoE) of your work to our blockchain. Of course,




Get in Touch

For product suggestions or to
report a bug:

For general questions or
comments:

» » ARTIFACTS

Frequently Asked Questions

How much does it cost? How will ARTIFACTS be useful to my research? What is a
registration? Get your questions about ARTIFACTS answered on our FAQ page.

. How much does ARTIFACTS cost?

/. What is Bloxberg?

Why do | need to upload my Files to create a blockchain Proof of
Existence?

/% How will ARTIFACTS be useful to my research?

/% What is Proof of Existence (PoE)?

/N Why would | add metadata to be hashed with my file?

/. What happens when | send a citation to the blockchain?

How can | contact the ARTIFACTS team if | have a question that the
FAQs don't answer?

7/ How can | get started using ARTiFACTS?

7/ How do | create a lab group/organizational group?

Try for free!




“We share your discovery!”

http://ies.igroupnet.com

https://www.facebook.com/iesResearchConsulting/




