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Loss of artifacts: science is not verifiable 

→ Tax-payer-funded research is lost or inaccessible

Not ready for the age of AI (not FAIR)

→ Extremely difficult for machines to parse the scientific record

Aging publishing infrastructure 

→ Data silos, poor UX, fragmentation, content drift, poor PID

Bad incentives 

→ Lack of funder <> scientist interfaces

→ Limited metrics (impact factor)

Global challenges facing the research community
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Loss of artifacts: science is not verifiable 

Identifiers in the current Internet – URIs
 

• URLs point to where content is stored, not the content 
• Link rot (file moved or deleted, 404 error)
• Content driG (content changes over Hme)
• No version control

• URI citations with link rot or content drift (>1M total, 
3 publishers - Elsevier, arXiv, PMC)

• Threat to the integrity of the scientific record

Sources: 
Jones, S.M., et. al. (2016). Scholarly context adriB: Three out of four URI References Lead to Changed 
Content. PLoS ONE 11(12): e0167475. 



Loss of artifacts: science is not verifiable / findable

Identifiers in current Publishing – DOIs
 

Sources: 
Klein, M., Balakireva, L. (2020). On the Persistence of Persistent IdenSfiers of the Scholarly Web. In: Hall, 
M., Merčun, T., Risse, T., Duchateau, F. (eds) Digital Libraries for Open Knowledge. TPDL 2020. Lecture 
Notes in Computer Science, vol. 12246. Springer.  
CrossRef: h^ps://www.crossref.org/documentaSon/reference-linking/

• DOIs were a great solution when they were 
developed, offering an easy way to file and track 
publications and other related objects

• However, nowadays DOIs struggle: in ~50% of all 
cases they do not correctly resolve to their target 
resource (aging)

• DOIs are neither persistent nor unique identifiers
Ø Different results for same DOI depending on 

request method and network environment
Ø Link rot

• DOIs are matched to URLs in a database
Ø  Lots of manual updating work for publishers

• With new developments, it is becoming a more 
costly system for publishers  - room for optimisation

1 DOI for multiple objects, 
including different papers

Matched to URL: if object 
moves, DOI link dies

Where the DOI resolves to 
depends on server, user 
history, programme, etc. 

DOI matched with URL(s) in 
database

Numerous dead links or 
incorrect matches



Antiquated publishing infrastructure

Poor UX



FAIR Research Object 
stored Open State

Loss of artifacts: science is not verifiable & Not ready for the age of AI (not FAIR) 

Fragmentation x3



NODE
FAIR unit of reproducible knowledge

OBJECTIVES

Enhance trust in science

Verifiable research requires reproducibility of computa6onal ar6facts

Increase fundamental research ROI

Publica6ons with access to code, data, and compute make re-use and reproducibility possible 

Metascience proving grounds 

Interfaces to connect funders and scien6sts with new metrics based on metascience research

Future-proof: Machine acDonability

Scien6fic outputs need to be machine ac6onable. 

Equip our scienDsts with a modern publicaDon OS

- Combine papers, code, data into FAIR unit of reproducible knowledge

- Compute-enabled publica6ons

- Verifiable aEesta6ons

- Translate to machine language for AI-readiness

- Tamper-proof data (hash-based) and decentralized storage

DeSci Labs



DO_1v1
+Metadata

DO_2v1
+Metadata

DO_3v1
+Metadata

dPID registry

DATA LAYER

Code 
Hash2

APPLICATION LAYER

Applica2ons

Open Read / Open Write

Granular and consistent PID resolu2on
{Resolver}/{PID}/{VERSION}/{COMPONENT}/{PATH}

Data nodes

Merkle root 
(root hash)

Merkle leaves 
(leaf hash)

Manuscript 
Hash1

Data 
Hash3

Research Object: 1
Hash123

◼
RO PID
{ID: 1; Hash: 123}
Ledger entry

RO1

Blockchain
Filecoin/Ethereum

Open State storage and information security
 Rich research objects with hash-PIDs, stably indexed on a blockchain
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Org/individual signs a revocable a*esta-on on the Node:

{Reproducibility verified}

{FAIR compliant}

{Provenance verified}
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{Manuscript peer-reviewed}
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Demo Slide





Ensure the system supports current systems

Support classic publishing

Colla;on of materials into an 
easy format that gives editors 

transparency

Guided upload of 
publica;on-related materials

Crea;on of submission 
package and a Node 

(Research Object)

DeSci Pub
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PID + Resource + Metadata + Methods for every connected DO

Research 
data

ComputaIonal 
pipeline

Publishers

Video 
procedures

ContribuIons
(ORCID)

Pre-registered analysis planPeer-reviews

Funders
(ROR)

Verification
Machine-actionable PID-graph based on cryptographic hashes

A5esta6ons

CommuniHes

FoundaHons



Explore a demo: Explore and make a Node in Nodes Beta:

Note: not currently phone-friendly

Help us help you & fellow researchers

https://capybara-demo.desci.com/dpid/46
https://nodes.desci.com/web
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